KOMMTET IO OBPA30BAHUIO IICKOBCKOH OBJIACTH

MMPUKA3
or 24.12.2021 No OB-OP/I-2021-1281
r. [ICKOB

00 yTrBepkaeHHH HH(PACTPYKTYPHOTO JIACTA
IJIS CO3/IaHUS U 0DECTICUCHUS
(O)YHKITHOHUPOBAHUS IIEHTPOB 00pa30BaHUS
€CTECTBCHHO-HAYYHOU M TEXHOJOTHYECKOU
HanpasieHHOcTeH « Touka pocta» B 2022 1.

Bo ucnonnenune n. 1 Komiuiekca mep («JoposKHOH KapTel») MO CO3JAHHUIO
M (PYHKIIMOHUPOBaHWID B 00IeoOpa3oBaTenbHBIX oOpranuzanuax [IckoBckoii
o0nacTH, pacnojiOKEHHBIX B CEJIBCKOH MECTHOCTH M MalbIX TOpOJax, LEHTPOB
o0Opa3oBaHUs €CTECTBCHHO-HAYYHOH M TEXHOIOTHYeCKol HampaBieHHOcTel «Touka
pocta» B 2022 romy, yTBepiIOcHHBIM MpukazoM Komutera 1o o0OpazoBaHHIO
[IcxoBckoii obmactu ot 03.12.2021 Ne OB-OPI-2021-1201, u B COOTBETCTBHUH
C METOOWYECKUMH pPEKOMEHIAUUAMH TI0 CO3JaHHI0 W (YHKIHOHHUPOBAHUIO
B 00IIc00pa30BaTEe/IbHBIX OPTaHU3AIUSX, PACTIOJNIOKEHHBIX B CEJIBCKOH MECTHOCTH
u MaJlbIxX ropojax, LIEHTPOB obpa3oBaHus €CTECTBEHHO-HAYYHOM
M TEXHOJNOTMYECKOM HamnpasleHHOcTed (nuceMo MuHnpocsenienus Poccun
or 01.11.2021 Ne TB-1913/02),

[TPUKA3BIBAIO:

1. YTBepauTh mepevyeHb 000PYAOBaHMS, PACXOOHBIX MATEPHANIOB, CPEACTB
oOyueHHMSI W BOCHUTaHWsA M CO3JaHUA M oOecneueHHs (PYHKIHOHHPOBAHUS
LIEHTPOB oOpa3oBaHus €CTECTBEHHO-HAYYHOM 1%} TEXHOJOTHYECKOM
nHanpasieHHocted «Touka pocra» B 2022 r. (MH(ppACTPYKTYPHBINH JUCT) COIITACHO
MPUIOKCHHUIO K HACTOALLEMY [IPUKA3Y.

2. KoHTpoh 3a UCTIOJHEHHWEM HACTOSIIETO MPUKA3a OCTABIISO 3a cO0Oil.

H.o. mpeacenareiid KoMuTeTa Ny 2 o o, oo 3 A J1.Epmaxos

XPAHUTER B MESBEIOMETBEHHOR CYCTAME ANSKTROHHOTD
FORYWEHTOOBOPETA AMHACTRELHA MNoknackoi ofnacmi

BEJEHWA © CEPTHOMEATE 3N

Ceprwdukar. 0107407EEDAS 1 TEDDDDOD0OS2EESDO0Z
Brnaneney: Epmakos Augped fiMirpreany
[edcTedTensd & 20-05-2021 oo 31-12-2021

[1.U.Mutpodanos
8(8112) 29-99-55 106. 148
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YTBEPXJAEH

MPHKa30M

KomuTteTa mo oOpazoBaHHIO
[IckoBckol obmacTu

24.12.2021

oT

HuppacTpyKTYPHBIH JTHCT

NeOb-OP/1-2021-1281

n/n

Haumenosanue
obopyroBaHus
(PBITO)

Kparkne npumepnbie TeXHHYECKHE
xapakrepucTtuku (PBI1O)

Exunnuna
H3MepeHus

KoaH4decTBO

Haumenosa

nue nanpasienns: "baszosan (obsazamenvnasn uacms)"

HaumeHnoBanue
pasziena:
"EcTecTBeHHOHAYYHASA
HaIPaBICHHOCTS"

Hugppposas
rabopamopus no
huzure (vuenuvecxkas)

Obecneuusaem ebinOTHeH e IKCNEPUMEHINOE
no memam Kypea guzuxu. Konnarexmayus:
becnpoo0HOU MyTbmMUOAMIUK RO (usuke ¢
6-10 aempoennvimu damuuxamu. Lughposoti
Damyux memnepamypst ¢ OUARAZOHOM
uzmepenus we yoce uem om -20 do 120C
[{upposoii damuux adbcoaomno2o dasreHus ¢
DuanazoHom usmepenus we yace uem om () do
500 klla Jamuux vmacnumuozo nois ¢
Vuanazonom usmepeHus He yice yem om -80
Vo 80 mTh Jamuux nanpsaswcenus ¢
OUAnazoHamu UsMepPenUs He Yice uem om -2
Vo +2B; om -5 do +5B; om -10 do +10B; om
-15 0o +15B  [Jamuux moka He yyice uem om
-1 0o +1A4 Hdamuux axcerepomemp ¢
nokazamenami He menee yem. +2 g; +4 g; +8
g Omoenvuvie yempoiicmea.: USB
ocyuriozpagh) ne menee 2 kanara, +/-10 B
Ukceccyapwr: Kabers USB coedunumenbubiii
Japsonoe yempoticmeo ¢ kabeiem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
Koncmpykmop 0iist nposedeHus
srcnepumenmos Kpamkoe pykosodcmeo no
BRCHIVamayuu yughpoeou rabopamopuu
[Ipoepammnoe obecnevenue Memoduueckie
pexomendayuu (40 pabom) Harvue
pycckossbluHo2o catna nodoepicku Hanuvue
BUOCOPOTUKOE

Him

24.00

Hugpposas
1abopamopus no
Xumuu (VeeHuueckas)

Obecneuusaem evinotHeHe 1abOPAMOPHLIX
pabom no xumuu Ha YpoKax 6 OCHOBHOU
iKoe U NPOeKMHO-UCCTE008AMETbCKOL
PesmenvrHocmu yiawuxcs. Kounrexmayusa:
becnpocodHou My1bmudam4ux no xumuu ¢ 3-
v eempoentvimu damyurxamu: Jamuur pH ¢

i

24.00
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n/n

HanmenoBanue
obopyroBanus
(PBI10O)

Kparkne npumepHbie TeXHHYECKHE
xapakrepucrtuku (PBI1O)

Enunnua
H3MepeHHs

Koan4decTBo

JUANA3OHOM UMepeHus ne yaice yem om () do
14 pH [Jamuux snexmponposodumocmu ¢
OuanazoHamu uzMepenus He ysice uem om ()
Do 200 uxCu; om 0 9o 2000 axCu; om () do
20000 mxCwm Jamuux mevmnepamypsl ¢
QuanazoHom usmepenus me yice uem om -20
o +140C Omoenbunie damuuxu: Jamuux
onmudeckolt nromnocmu 525 Hm
Ukceccyapwr: Kabers USB coedurnumensubiii
3apsaodnoe yempoticmeso ¢ kaberem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
Kpamkoe pykoeodcmeo no skcnayamayuu
yughposoii rabopamopuu Hatop
rabopamopnot ochacmky Ipoepavmnoe
pbecneuenue Memoouueckue pexomeHoayuu
He menee 40 pabom Hanuuue
pycckoszpluHozo catima noddepxcku Hanuuue
EUOCOPOTUKOE

ughposas

rabopamopus no
Ouotocu
(VueHuveckast)

Obecneuusaem ebinorHenue 1abOPAMoPHBIX
pabom Ha ypoxax no DUOIOZUU 6 OCHOBHOU
WiKoIe U NPOEKMHO-UCCTe008aAMETbCKOLU
VeamenbHocmu yiawjuxcsa. Komniexmayus:
becnposodHou MyILbMUOAMYUK RO HUOTOZUN C
B-10 ecmpoennbimu danmyuxkamu: Jamuux
BAAHCHOCTU € OUANA3OHOM USMEPEHUSA
0...100% Hamuuk oceewjennocmu ¢
DUanazoHom usmepenus we yice yem om () do
180000 ax Jamuuk pH ¢ duanazonom
wzmepenuA we yuce yem om () do 14 pH
Tamuuk memnepamypol ¢ OUAna3oHoM
uzmepenus we yace uem om -20 do +140C
Tamuuk memnepamypel OKpYy#caroujel cpeobt
 QuanazoHom uzmeperus He yce yem om -20
Vo +40C Axceccyaper: 3apadnoe
vempoticnieo ¢ kaberem miniUSB USB
oanmep Bluetooth 4.1 Low Energy
Kpamkoe pyko6oodcmeo no sxkcniyamayuu
uughposoii rabopamopuu Hupposas
BLUdeoKaMepa ¢ MeMALIUYecKUM WM amusom,
paspewenue ne menee 0,3 Mnuxe

I Ipoepammnoe obecnevenue Memoduyeckue
pexomendayuu ne menee 3() pabom Vnarxoska
Hanuuue pyccrkoasblinozo cauma
Ho00epaCcKU, HATUYUE BUOCOPOTUKOS.

i

24.00

Haumenosanue
pasaena:
"Komnbroreproe
obopyroBanue"

MDY (npunmep,
crxanep, xonup)

Tun yempoticmea. Muozogyuicyuonaivnoe
vempoticmeo (MDY); Lleemuocmy nevamn:

im

HEPH o-benas : Texnonozus newamu.

8.00
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n/n

HanmenoBanue
obopyroBanus
(PBI10O)

Kparkne npumepHbie TeXHHYECKHE
xapakrepucrtuku (PBI1O)

Enunnua
H3MepeHus

Koan4decTBo

aeKmpozpapuieckas (1azepHas,
ceemoouoonas); Popmam nevamu: He MeHee
U4 Tun cranuposanis:

npomsicHbll/ naaxwemusli; BosyvosxcHocmb
CcKanuposanus 6 popmamax. He menee A4,

Crnocob nooxmovenust: LAN, Wi-Fi, USB

Hoyméyk

Dopm-paxmop: noymoyk,; Pazwep
Duazonaiu: He meHee 15.6 owimos;
Paspewenue sxpana: Full HD, Quad HD wiu
Ultra HD; O6wuii o6vem vemanoeneHHoll
onepamuenoll namamis: He meree 8 'oatim;
Marcumarvruiil 06wt noddepiicueaembill
pbver onepamueHol namamu: e menee 16
[Datim; Ob6wvem SSD naxonumens: He menee
240 I'oaium; becnpoeoonas cesize: Wi-Fi;
Koruuecmeo 6cmpoenHbiX 8 KOPHYC HOPMoe
USB: ne menee 2, uz komopwix we menee [
Vocho bvime USB sepcuu ne nuxce 3.0;
Paspeuwienue eab-kamepvi, Mnuxcein: He
wenee (1.3, Becmpoennblii MUKPOGhOH;
Knasuamypa ¢ packiadkoll 1 MapKuposKot
rnasue OWERT Yz’ﬁﬂ VKEH; IToddeporcka
CManodapmoe 6ecnpoeoOHOU CEA3U:

802. 1 a/brgim/ac; [pouseooumenvbrnocms
npoyeccopa (snavenue nokazamens «CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomances
http:/iwww.cpubenchmark.net/laptop.html):
e mernee SO00 edunuy,; Haauque
MAHUNYASAMOPA Mbllith 6 KOMIIEKMeE: Od;
Vemanosnennas onepayuonnas cucmena c
ppaghuteckum noab308amenbCKuM
uHmepheticom, ceedenls 0 KOMopom
BKIIOUEHbL 6 eOUHBIU Peecp POCCUTICKUX
MpoepamMm OnA ek POHHBIX
EBIYUCTUIMETbHBIX MAWUH U O3 OAHHBIX;
Vemanoenennvitt nakem ogucnozo
NpocpamMmMHO20 obecnedeHUsl, COEMeCHUMO20
€ YCMAHO61eHHOU ONEPAYUOHHOL CUCIEMOL,
Cae0eHs 0 KOMOPOM BKIIOYEHb] 6 COUHBIL
peecmp pocCUiCKUX npozpamm Ois
B1EKMPOHHBIX GbIYUCTUMETLHBIX MAUIUH U
paz daHHbix

Him

24.00

Haumenosanue nanpasaenus: "Jonoruumensnoe obopyoosanue”

Haumenosanue
paszena:
"Komnbroreproe
oOopynoBanne"

Tenexcrka-xpanunuuye
HOYMOVKOE

mun Kopnyca: Memai; Koiuuecmeo
HOYMOYKOE: om 6 WMYK, ROOdepicKa
HOYMOYKOE U3 KOMNJIEKNd NOCMABKU;

Him

30.00
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n/n

HanmenoBanue
obopyroBanus
(PBI10O)

Kparkne npumepHbie TeXHHYECKHE
xapakrepucrtuku (PBI1O)

Enunnua
H3MepeHHs

Koan4decTBo

BOIMONCHOCIb DE30NACHO20 3AWUUEHHOZ0
BAMKOM XPAHeHUst HOyMmoOyKoa: Haluyue;
BO3MONCHOCb 3aPA0KU HOYMOYKOE: Hanuuue,
nodoepoicka HOYMOYKoa Uz KoMniekma
nocmasku, Hanpsiscenue numanusi:
220B\501 'y, Hompetasemasn mowgnocms, Bm
(marcumym): 2500; Hompebasiemviit mok, A
(marcumym): 12; [nuna wnypa
Baexmponumanus: om 2,5 mempa,; 3awuma
OM NEPEHANPANCEHUA, KOPOMKOZO
zambikanus: Hawuue, Koreca o
nepedsuNceHUs ¢ MOPMO30OM. HATUYUE.

Haumenosanue
paszena:
"Texnonoruyeckas
HaIpaBIeHHOCTD"

O6pazosameibHblil
Habop s uzVHeHus
WHOZOKOMNOHEHNHBIX
POOOMOmMexXHUYECKUX
cucment u
MAHURVIAYUOHHBIX
pobomos

Obpazoeamenvublii HabGop doadiceH Hbinb
npeodHasHayer o u3VueHus
pobOmMomexHUYeCKUX MexXHON0cUl, OCHOE
UHGOPMAYUOHHBIX MEXHOTO2ULL U MEXHOAOSUTE
NPOMBILLTEHHOW AGMOMAMU3AYUY, d MaKice
IMexXHOT02UN NPOMOMURUPOSAHUA U
@ooumuerozo npouseodcmea. B cocmae
Habopa Q0aHCHBL 6X00UNTL KOMNIEKMVIOUUE U
Vvempoticmea, obaadarougiie
KOHCMPYKMUGHOU, anNapamuou u
MPOCPAMMHOU COBMECHIUMOCHIBIO OpYe ¢
Opveom. 1) Komniexm KoHCmpyKmueHbix
BeMeH o6 Uz Memania i naacmuxa ois
cOopKi MoOerell MaHUuRVIAYUOHHBIX pOHOMOoe
C Veno6ot KUHEMAMUKOH,
nrockonapaiiervhol kunemamurotl, Delta-
Kuremamurou. 2) Humeritexkmyaibhoitl
CepeoMO0YIb C UHMESPUPOBAHHOU CUCTNEMOU
vnpaeneHus - ne mexee 7um. Cepeomodyib
Voawcen obnadams UHNMEZPUPOBAHHOU
cucmemMou ynpaeieHis, obecnevusaouel
0OPAMHYIO CE513b WU KOHMPOIb NAPAMEMPOos
- ROTONCEHHE 6Ald, CKOPOCHb BPALYEHLI,
Hazpy3ka npusood, a maxdice
phecnevusao et 60IMONCHOCHb
nociedosamerbHO20 NOOKOYEHUS Opye ¢
Opveom u ynpasieHust cepeoMooVisiMu no
HoC1ed08amenbHOMY HOTYOVRAEKCHOMY
@cuHxpouHomy unmepgeticy.  3)
Pobomomexnuyeckuit KOHMpPoilep,
npedcmasiAiowull cotol MooyIbHOE
VCempoucneo, skiovaruee 6 cebs
VOHONIAMHBIL MUKPOKOMAbIOMED 0115
BBINOTHEHRUS CTONCHBIX EbIYUCTUMETLHBIX

onepayuil, nepugepuiinbiiit KOHmMpoiep ois

Him

30.00
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n/n

HanmenoBanue
obopyroBanus
(PBI10O)

Kparkne npumepHbie TeXHHYECKHE
xapakrepucrtuku (PBI1O)

Enunnua
H3MepeHHs

Koan4decTBo

VAPAGACHUA HEWHUMU YCIMPOUCIBAMU U
pIamy paciiupens s nOOKII0Ye s
pHeuHux yempoticme. Mooy
pobomomexHUecKko20 KOHMPOLIEPd QOIHCHDBI
pbiradams 0OHEEPEMEHHOU KOHCIMPYKMUBHOL,
annapamuol U nPpo2pamMmHo
COBMECTNUMOCITBIO OpYe ¢ OPY2OM.
PobomomexHuueckutt KOHMPoIreP doINceH
VOO6IEeMEOPsND MEXHUYECKIM
YapaKmepucmuKam. Koi-60 aoep
BCMPOEHHO20 MUKPOKOMNbBIOMEPA - HE MEHEE
4, makmoeas yacmoma A0pa - ne mewnee 1,2
[Ty, obwem O3V - ne menee 512 M6, namruue
unmeppeiicos - SPI, 12C, 1-wire TTL, UART,
PWM, yughpoewie - ne menee 16 wm u
@HAI0206ble NOPMbL - He MeHee 8 uim 04
MOOKIIOUEHUA 6HEUHUX YCIPOLICTSE,
sempoenHblil Mukpogon, a maxyce Wilki uiu
Bluetooth 0as KOMMYHUKAQYUH CO BHEWHUMU
vempoticmeamu. Pobomomexuuyeckuil
KoHmpoLiep 0o1MceH obecneyusants
BO3MONCHOCTD NPOCPAMMUPOBAHUA C
nomowysio cpedcme sizvikoe C/C++, Python u
c60000HO pacnpocmparaemol cpedvl Arduino
IDE, a makyce ynpasieHus Mooeiamu
poGOMOMeXHUYECKUX CUCMEM C HOMOUbIO
cpedst ROS. 4) Ipospammupyembiii
KoHmpoiep - He Menee luim.

[ Ipozpaymupyemblii KOHMPOLIEP OOTNHCEH
npedcmasisims coOOU BbINUCTUMETbHBIU
MooYib, odradaroyum yugdposbimu nopmamu
- He MeHee 8 wim u aHanozoeviMu nopIMamit -
He menee 16 wm, unmepghericamu UART,
[2C,SPI, TTL, a maxaice modyiem
pecnposodnoil cesizu muna Bluetooth wiu
WiFi oas cozdanus annapammuo-
npocpammublx pewenut u ""ymublx/crapm
Vempoucne 0is pazpadomru peweHul
""Humepuem eewgen"". 5) Ilnama
pacuupens npocpamMmMuUpyemMozo
KoHmponiepa — ne menee lum. ITiama
pacuiperisi dondicHa obecneuusams
BOZMONCHOCTIb HOOKTIOUEHUS VHUBEPCATTbHOZ0
BBIYLUCTUMETbHOZO MOOVIA K CEemu
nocpedcmeom unmepgpeiica Ethernet. [Inama
pacuwiupenis doadicHa obradams nopmami
BE00a-6b1600a 015 NOOKMIOYEHUS YUPPOELIX U
@AHATOZ06bIX Yempoticme — He Menee 40) wm,
unmepdpetic SPI u sozmodcHocmoio
NMOOKTIOUEHUA 6HEWHEN Kapmbl namsamu. 6)

e

Modyas mexnuueckoeo 3peHus,
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HanmenoBanue
obopyroBanus
(PBI10O)

Kparkne npumepHbie TeXHHYECKHE
xapakrepucrtuku (PBI1O)

Enunnua
H3MepeHHs

Koan4decTBo

npedcmasiAowull cotol YCmpoucmeo Ha
baze eblYUCTUMETbHO20 MUKPOKOHIMPOTIIEPd
U UHMEZPUPOBAHHOU KaMepbl,
pbecnevusaioujee pacno3HaA6aHUe
npocmenuux uzoopadcenul Ha moodyie 3a
cuem cobCmBeHHbIX GbIYUCTUMETHHBIX
wosmodicHocmell - He menee Tuim;  Modywb
IMexXHUYeCcKo20 3penis d01JceH obecneyusams
BOIMOHCHOCTD KOMMYHUKALYUU C
@AHATOSUYHBIMU MOOVIAMU ROCPEOCMEOM
witHbl Ha Dase nociedosameirbHoz0
unmepdghetica ¢ yervro daibHelwen nepedayu
pE3LMAMOE USMEPEHUL 2PYNINbL MOOYAEl Ha
VAPAGIAIOU(EE BbIYUCTUMETBHOE
VCMpOUCH6o, ROOKTIOYEHHOE K OAHHOU LiHe.
Mooynb mexnuueckozo 3peHus 0onHceH
pbecneuusams 603MONCHOCHb
oCyIecmensimy HACMPOUKY MOV
IMEXHUYECKO20 3PEHLs - HACMPOUKY
Brchosuyuu, baranca benrozo,
HEEMOPAZHOCIMHBIX COCIABTAIOULX,
nroujadu obnapyxrcueaemon obracmu
u306pacenus, okpyerocmu
pOHapyxicusaemMou 001acmu U300PaiceHs,
nonodcene oOHapyxcusaeMbix obracmen
omuocumensno opye opyea. Mooyaw
MexHUYecKko2o 3pents 00ceH ebecneyusams
BOZMONCHOCIb HACHIPOUKU HA
OdHOEpeMenHoe obHapyycenue He meree 10
Pa3IUYHBIX OOUHOUHBIX OOBEKINOE 6 CEKMOope
pbzopa, 1bo He MeHee 5 cocmasHbIX
0OBEKINO0E, COCMOAWUX U3 HE MeHee 3
PA3TUYHBIX ZPpahuYecKUx NPUMUMUBOE.
Moodyns mexnuveckozo 3peHus donHceH
pbiadams 6cmpoeHnbIMU UHmMepheticami —
USB, UART, 1-wire TTL, 12C, SPI ona
KOMMYHUKAYUU CO 6HEUHUMU
RooKTIOUaeMbiMU yempoticmeamu. 7) B
cocmae Habopa oCHbl 6X00UMb Yuppoeble
HHPOPMAYUOHHO-CEHCOPHBIE MOOVITU,
npedcmaesisiowue coboll yempoucmea Ha
baze npozpamMMupyeMozo KoHmpoiiepa u
uzmepumenvHozo nemenma. Llugposoii
Mo0Vb dondceH 00nadams 6CMPOEHHbIM
MUKPOKOHMPOLIEPOM (MAKMOGAs YaCMoma -
He menee 16 My, wuna dannvix — He menee
& Kbaiim), unmepgbeiicamu 0asi nOOKIONEeHUA
K GHEWHUM YCMPOUCMEaM: Yyughpoevie u
ananozoewvie nopmol, 1-wire TTL, pazvem
muna RJ. Hughposoii modyns dondcen

VOeCnEeYUBAMb 60IMONCHOCIND KOMMYVHUKAUWLU

[okyMeHT co3aaH B anekTpoHHou chopme. Ne OB-OP[1-2021-1281 ot 24.12.2021. cnonHutenb:MutpodaHos MNetp Uropesny
Crtpanuua 7 u3 20. Ctpannua cosgana: 23.12.2021 17:17

* ALMUHWUCTPALUA
NCKOBCKOW
OBNACTH



n/n

HanmenoBanue
obopyroBanus
(PBI10O)
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€ QHATOZUYHBIMU MOOVIAMU NOCPEOCBOM
Kbl HA Oaze nociedosameIbHOZ0
unmepdpetica ¢ yervro darbHetuelt nepedayit
pe3VIbMamos uzMepeHul 2pynnbl Mooyiet Ha
VAPaeIouiee 6bl4UCTUMETbHOE
VCMPOUCHE0, NOOKTIOYEHHOE K OAHHOU WHHE.
B cocmae nabopa 0ondiCHO 6X00UMb:
yughposoii Modyie makmosou KHORKU — He
venee 3um, yugposoi Modyie ceenoduoda
- He MeHee Juim, yupposou Modyis
KOHYEB8020 Npepbléamens — He MeHee Juim,
yughposoli Modyab damuuka yeema — He
venee lwm, yugposoit modyas RGB
ceemooduoda — ne menee lwum. 8) B cocmas
HAOOPA OOAHCHBL EXOOUMb 31eMeHmbl 018
cOOpKIU 8AKYVMHO20 3AX6AMA: 6AKYVMHAA
npucocka — ne menee lwm,
BIEKMPOMAZHUMHBIL KIANaH — He MeHee
Twm, eaxyymunlil Hacoc — He menee lwm. 9)
B cocmae nabopa dondicen 6xooump yueoOHblil
KoMRIeKm, eKkriouawull 6 cebs yuebnoe
nocobue, Habop bubIUOMEK MPEXMEPHBIX
BlIeMeHmos 01 NPOMOMUNUPOGAHUA Modenel
MAHURYIAYUOHHBIX PODOMOS, d MAKHCe
npozpammHoe cbecneyenue 0 pabomol ¢
Hatopom. Ilpocpammnoe obecnevenue
VO12ICHO 0Gecne usams MpexmepHyIo
BU3VATUZAUUIO MOOETU MAHUNVISYUOHHOZO
poboma (¢ yan1o6oil, HIOCKONAPAINETbHOU U
Dersma-KuHeMamuxot) 6 npoyecce pabontui,
pbecneuusams nocmpoenue
NPOCMPAHCIEEHHOU MPAeKMOopull d6UNCCHUSA
HCNOTHUMETBHOZ0 MEXAHUIMA
MAHURYVIAYUOHHOZ20 POOOMA, 603MONCHOCHb
BAOaHUs NOCIE006AMETLHOCMU MOYEK 015
npoxoxcoeHuA Yepes HUX UCNOTHUMETbHO20
MexXaHUIMAa MARUNYIAYUOHHO20 poboma.

[ Ipoepammnoe obecnevenue dOIAHCHO
(hyHKYUOHUPOGAMDb, KAK 6 OMOETbHOCMU 6
gurde cpedbl MOOEUPOBAHUA, MAK U 6
pedicLMe MOHUMOPUH2A 6 PeaTbHOM 6PeMEeH
npu nOOKIIoUeHUU MOOETU MAHURVISMOPA
nocpedcmeom poHomomexHuU1ecKozo
koumpoitepa. Hpocpavwmnoe obecneuenue
)OICHO OGecne ueamsp 603MONCHOCIb
HOCMpPOeHUs 2pauKos 3a0anHblx U MEeKVUjUX
0O0OUIEHHBIX KOOPOUHAT MAHUNYAAYUOHHOZ0
poboma, cpaguxos snavenuit ckopocmeti u
VCKOpeHUs, epahuKos pacuemmnix sHa4eHutl
nazpysku. Ipoecpammnoe obecnevenue

DOIAHCHO NO3GATIAMb 3A0080Hb
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nociedoeamenbHOCHb NEPEOSUNCEHUI
MaHURYAAMOPA NOCPedcmeoM Habopa KOMaHo
g Orouno-epacpuneckom unmepdhetice.
Vuebnoe nocobue dondicro codepicamsp
amepuaibl o paspabomke mpexmepHsix
Moodenell MoOUTbHBIX PoOOMoe,
MAHUNYTSAYUOHHBIX POOOMOS C PATUYHBIMU
pmunamu KUHeMamuk (Vero6as KunemMamuxa,
HI0CKO-NAPAIIeIbHAs KUHEMANUKA, OeTbmd-
kunemamura, SCARA unu pwruascras
kunemamuka, niamegopma Cmioapma u
pm.n.), UHCMPYKYUL NO NPOEKMUPOBAHIUIO
pobomos, uHcmpyKyuu 1 Memoouxu
OCYUeCmBTeHUs UHMICEHEPHBLX PACUEm o8 NPU
npoexmuposeanuu (paciemnl HAzPy3KU U
MOMEHMO8, Paciem MOWHOCTU NPUBOO08E,
pacuem napamempoe KuHeMamuxu u m.i.),
UHCMpPYKYUYU NO paspabomye cucmem
VIPAGIEHUA U NPOZPAMMHO20 0becneqeHus
0151 YNpaeieHus pobomamu, UHCHPYKYUU U
Memoouku no paspabomye cucmem
VIPAGIEHUA ¢ SNEMEHMAMU UCKYCCMEEHHOZO
pHmMenIeKma u MauuHHO20 00VHUeHU.

Yemvipéxocesoli
VueOHbill pobon-
WAHURYASAMOP C
WOOVIbHBIMU
CMEHHBIMU HACAOKAMU

Vuetnwiii pobom-manunyismop
npedHazHaver 01 OCEOeHUA 0OVHAIOUWUMUCH
OCHOE POOOMOMEXHUKU, 015 NOO20MOEKU
pOVUaoMUXC K 6HEOPEHUIO U NOCAEOVIOWeMY
UCROTb306aHUIO PODOMOE & NPOMbBIUTEHHOM
npouszeodcmee. Konuvecmeo oceli poboma
manunyiamopa - yvenmnipe. Ilepemewenue
UHCIMPYMERMA 6 NPOCMPAHCIEE O MpPeu
0CAM QOIHCHO VAPABIAMbCA WAL0BbIML
Veucamensmu. Hanpsiscenue numanus
wiazoebix deuzamerneti ne bonee 12 B.
Cepeodsuzamens yemeepmou ocu 001HCEH
pbecnevusams no6opom uHcmpymenma. Yeonr
nosopoma MaHUNYIAMOpPa Ha OCHOBAHUU
BOKpPYe 6epMUKAIbHOU ocu He Menee {80
epadycos. s onpederenus nonodceHus
MAHURYAAMOPA NPU ROGOPOME GOKPYE
BEPMUKATBHOU OCH D0IJICEH UCNONb306aAMbC
bHrodep. Yeon noeopoma 3adueco nieua
manunyiamopa ve menee 90 epadycos. Yeon
nosopoma nepeoHezo nieva MaHunyIamopa
He menee 100 epadycos. [l onpedenenus
RO0KCEHUsA 3a0He20 U NepeoHe20 niey
MAHURVIAIMOPA OOAHCEH UCHOTbI0BAMbCA
pupockon. Yeon nosopoma no yuemsepmoii ocu
e menee 180 epadycos. Honcna Goimo
BOZMONCHOCHb OCHAUEHUS CMEHHBIMU

Lim

Hacadkamu (Hanpumep, depicamend

30.00
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Kapanoawa i romMacmepa, PUCOCKa ¢
cepeodeuzamenem, MEXAHUYECKOE 3AXEAMHOE
VCmpoLicmeo ¢ cepeodsuzamenem,
VCmpOUCHeo 01s 1A3epHOl 2pasuposKu Wil
vempoticneo 0as 3D-newamu). Munumanvras
KOMAIEKMAYUs CMEHHBIMU HACAOKAMU
NHeeMamuYeckull 3axeam (npucocka),
MEXAHUYECKUN 3aX6dM, HACAOKA 0epIHCAmMenb
0151 Kapanoawa/maprepa/pyuxu, Hacaorka
nepexooHUK 015 Kpenienus co6MecnuMbix
KOHCMPYKMUGHBIX demaiell i KOHCMPYKYUL,
Hacadka aaseproll spasuposKu, Hacaoka 3D-
nevamu (0s pabomvt ¢ naacmukom PLA ¢
Juamempom Humu 1,75 mm). Jorsxcen dvimsb
OCHaWeH cepeonpueoooM o
MHEEMAMUYECKO20 U MEXAHUYECKOZ0
Baxeamos, 06ecnevuealouUM 6pauieHue
BaxeaueHHozo0 06beKmMa 60 Bpems
nepemMeujens, NoGoPom NeEPeMelacmozo
pOBeKima 6oKpye epmuxaibHoi ocu. Jis
pbecnevenls GYHKYUOHUPOBAHUS
MHEEMAMUYECKOZ0 3aX6ama 0onxceH Hbimb
CHALYeH 6CMPOEHHO 8 KOPNYC
manunyiamopa nomnou. Joaxcna ovimo
BOIMOACHOCIID NOOKTIOYEHUSA
DONOTHUMETLHBIX YCIPOUCME (Hanpumep,
mpancnopmepa, peibca 015 nepemMeujeH s
poboma, nyrema ynpaeieHis muna
OAHCOUCMUK, KaAMePbl MAWUHHOZO 3PeHUs,
onmuweckoeo Oamuuxd, MooV
becnposodrnozo docmyna). Pobom-
Manunysmop dondceH obecneyueams
nepemeujene Hacaoku 6 NpocmMpancmee,
AKMUEAYUIO HACAOKU, B03MONCHOCTb
HOTYYUEHUA CUSHATO8 0N KAMepbl U 0amyuKos,
BO3MONCHOCD YIPAGTEHUA
DONOTHUMETLHBIMU VCIPOUCTNEAMU.
Mamepuan kopnyca — avomunui. Juamvemp
padouell 3016l (€3 yuema HAgecHo2o
HHCMpYMERma u Yemaeepmou ocu) ne MeHee
350 mm. Humepghetic nooknouenus — USB.
Horomcen umems 603MONCHOCMb ABMOHOMHOU
pabomol u eHewnezo ynpaenenus. [l
BHEWHEZO YRpasieHits 0o1Hcer Dblnb
npedycMompen nyibm, HOOKTIOUAEMbI K
pobomy no Bluetooth. ¥Ynpaensiowuii
KoHmMpoLIep 00a2ceH OblMb COEMECTUM CO
cpedoit Arduino. Ynpaeaaiowuii konmpoiiep
coaMecmuM o cpedoll NPocPaAMMUPOBAHU
Scratch u sazvikom npoepammuposanus C.

JO.-"L?:'CEH obecneuusamn HOB0ROM NO NEPELIM
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mpem ocsam 6 3a0anHHbI V2ol U HA 3a0aHHbI
Veor, noeopom no Yemeepmoll ocu Ha
BAOAHHBIL V201, 06UMICEHUE 8 KOOpOuHambl X,
Y Z, nepemewyeniie na 3adanHoe paccmosnue
no koopounaman X, Y, Z, nepedauy dannwlx o
pmeKyemM noaodceHul Yanos, nepeoaiy
OAHHBIX 0 MEKYUUX KOOPOUHAMAX
uncmpymenma. [ondicen noddeporcusamsn
nepemeujenle 6 deKapmoebix KOOpOUHAmMax u
Verax neeopoma ocell, ¢ 3a0aHHot
CcKopocnbio U yekoperuem. Tunbl
nepemeuenull 6 JeKapmosblX KOOPOUHAMAxX:
GUNCEHUE N0 MPAEKMOPUU, OBUNCCHUE NO
MPpAMOU MedCOY O8YMA MOUKAML,
nepenpuizueaniie U3 MoyKy 1 MoYKy (nepeHoc
pbvexma). Kopnye dondcen bvimb @
BAUULUEHHOM UCHOTHEHUE (KAACCA HE HUMCE

1P20)

ObpazosanmeivHblil
Habop no Mexauuxe,
vexampomuke u
pobomomexuuixe

Habop donorcen 6vimp npednasnaven 0isi
npoGedeHs YHeOHbIX 3aHAMUL NO U3V UEHLIO
OCHO6 MeXAMPOHUKU 1 pODOMOMEXHUKU,
MPAKMUYecKko2o npUMeHeHUs 6a306bix
BIEMEHIMO6 INEKMPOHUKI U CXEMOMEXHUKU, d
maxoice Hauboree pacnpocmpaHerHol
DAEMEeHMHON Bazbl U OCHOBHBIX MEXHUYECKUX
petenut, npUMeHseMblx npu
NpoCKMUPOGAHUU 1 NPOMOMURUPOSAHIUU
PAZTUYHBIX UHICEHEPHDBIX, KUDEPHEMUYECKUX
1 ecmpaueaembix cucmem. B cocmae nadopa
DOILHCHBL 6X00UNTD KOMHAEKMYIOWUE U
Vempoticnea, ooradaiouyjie
KOHCMPYKMUGHOU, I1eKMPUYECKOL,
@RRApPamMHOU U RPOSPAMMHOU
cosmecmumocmbio opye ¢ opyveom. B cocmas
Habopa dondcer x00untL KOMNIEKm
KOHCMPYKIMUGHBIX ITEMEHNI0E U3 MEMA1la
D15 cOOpKU MaKema MaHunVIAyUoOHHO20
poboma 1 KOMAIAEKIN MeMmaIuYecKux
KOHCMPYKIMUGHBIX S1eMeHmoe 0sl cOopki
vakema moouabHozo poboma. B cocmae
Habopa 0oadHCHBl BX00UMb NPUGOA
PazIuyHO20 MURA: MOMOPsI ©
UHMEZPUPOBAHHBIM UIU BHEUWHUM OaMYUKOM
nonodCeHls — He MeHee 2Wm, cepeonpusod
DobLoll — He MeHee dum, cepeonpueoo
Manblil — He Meree 2uim, npueoo ¢
BO3ZMONCHOCMbIO YAPAGIEHUA 6 WAC080M
pexciume — He menee 2wum. B cocmas nabopa
VONNHCHBL 6XO0UND 2TeMeHMbl 0151 COOPKU
BAKYVMHO20 3aX6aMa. 6aKyYMHAA NPUCOCKA —

He MeHee fmm, 3'.-?EK-"HPO_-THIEHHHIHMLT! KIAAndaH

L

30.00
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- He Menee [wim, 6aKyVMHbBIL HACOC —~ HE
venee lum. B cocmae nabopa oordicna
BX00UMb INeMeHmHan baza o0as
NPOMOMURUPOSAHUA: Niama ot
becnaetHozo NPOMOMUNUPOEAHLA, KOMIIEKN
NpoEEO0E pasTUYHO20 MUNA U OTUHDI,
KOMIIEKM Pe3UCIMOPOE, KOMILIEKN
C6eMOEOUO0086, CEMUCEZMEHMHbIL UHOUKAMOP,
Vucnneit ZKK-muna, knonku — He menee S,
nomenyuoMempbl — He MeHee 3uim,
UHGpakpacHwiil damyuk - He MeHee Juwm,
WILMPA3eYKOEOU 0AMYUK - He MeHee 3um,
damuuk memnepamypnl - He menee 1wm,
damuuk oceewjeHnocmu - He menee Iwm,
voovae Bluetooth — ne menee lwum, modyns
HK-npuemnura — ne menee wim, Mooy
HK-nepedamuuxa 6 gude KHOROUHO20 NYIbMA
vapaerenus — lwm, akkymyasamop — ne menee
lwim, 3apadnoe ycmpoucmeo — we MeHee
lwim. B cocmas nabopa dondicen 6xooumsp
MYABIMUOAIMYUK 051 UIMEPEHLs
meMnepamypul U 61aNCHOCHU OKPYICAIOU| el
cpedst — He menee lwm. Myabmudamuux
Doaxcen obaadams 6CMPOEHHBIM
MUKPOKOHMPOLIEPOM (MAKMOBAs 4acmomad -
re mernee 16 MIy, wiuna Oanubix — He MeHee
& Koauim), unmepgbeticamu 0as NOOKIOUEHUA
K BHEWHUM YCMpoUcmeam: yugpoevie u
ananozoewble nopmel, 1-wire TTL, pazvem
muna RJ. B cocmas nabopa donicen
EX00LUMb KOMITEKN VHUBEPCATbHBIX
EBIYLCTUMETbHBIX MOOVIEL,
npedcmasnaowux cobotl 6azoayio naamy,
nany pactupens s cemesozo
B3AUMOOCUCEUS U NAAMY NOOKTIOYEHUS
curoeol Hazpysku. Bxodawue 6 komniexkm
yempoucnmea 0oadxicHsl 0d1adams
OOHOBPEMEHHOU KOHCMPYKMUBHOI,
DIEKMPUYECKOU, anNapamuot u
NPOCPAMMHOU COBMECMUMOCMbBIO OpYe ¢
Oopveom. bazoeas niama yHUSepcaibHOZ0
BBIYLCTUMETbHOZ0 MOOVIA QOINCHA
npedcmasisims coboll nPoOZPAMMUPYEMbill
koumponiep 6 cpede Arduino IDE wiu
@AHATOZUYHBIX C60600HO PACNPOCIPAHACMbIX
cpedax pazpabomiu. bazoeas niama
JoCHa 061adanv 6CMPOEHHBIMU
unmepgheticamu 0 NOOKOUEHUS YUPHPoEbix

U AHATO206bIX YCMPOUCING, 6CIMPOCHHBIMU
unmepdgpeticamu USB, UART, I12C, SPI, 1-wire

I'TL, Bluetooth, WiFi. [Inama pacwupenus
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Vo1xHCHA 0becneyueams 603MONCHOCHb
NOOKTIOUEHUA YHUBEPCATbHOZO
BBIYUCTUMETbHO20 MOOVIA K cemu
nocpedcmeom unmepgherica Ethernet. [Inama
pacuiperus dorxcHa obradams nopmami
BE00a-6b1600a 0151 NOOKMOYEHUS YUPPOELIX U
aHano2o6bx yempoiicme, unmepdgetic SPI u
BOZMONCHOCHbIO ROOKTIOYEHUA GHEULHEL
kapmot namamu. [liama pacuapenus oas
NOOKTIOUEHUA CUTOBOU HAZPYIKU OONNCHA
pbecnevusams 60IMONCHOCHTL NPAMOZO
NMOOKTIOUEHUA 6HEWHEN CUTOROU HAZPY3KU, 4
makice pezyiupyemMon HazpysKu
nocpedcmeom PWM unmepdbetica. B cocmae
Habopa doadicen exoountsL RPOZPAMMUPYEMbILE
KoHmpoitep, obecnevusarouull
BOZMONCHOCHTb OCYUECHIBIAMb PA3PAOOMKY
NPOPAMMHO20 KOOA, UCNONb3VA
uHcmpymenmapui cped pazpavomiu Arduino
IDE u Mongoose OS u azvikoe
npozpammuposanus C\C++, JavaScript.

[ Ipoepammupyemviit KoHmpoiiep doadlceH
poradams nopmamu 018 ROOKIIOYEHUS
HUDPOEBIX Ut AHATO20E8BIX YCIMPOLICE,
ECHPOEHHBLMU RPOSPAMMUPYEMBIMU
KHONKAMU U JTEKMPOMEXAHUMECKUMU
MOOVIAMU OAA OPSAHUZAYUL CUCTEMDbI
PYUHO20 YRPasienus, 6CIMPOEHHbIMU
HpocpamMMupyeMbiMu ceemoouooamu o
uHOUKayuu pabouezo pexcumd,
sempoennbimu unmepgheticavu USB, USART,
I2C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocmae nabopa dondxceH
EXO0UNb MOOYIb MEXHUYECKOZO0 3PEHUs
npedcmasnAowull coN0L EbIYUCTUINETBHOE
VCMPOUCMEO €O 6CHPOEHHBIM
MUKPONPOYECCOpoM (KOi-60 A0Ep - HE MEHEE
dum, yacmoma a20pa He menee 1.2 I'T'y,
povem O3V - ne menee 512M6, obvem
gCcmpoenHol navsamu - He menee 810),
UHME2PUPOBAHHOU KAMEPOU (MAKCUMATLHOE
paspewterite 8UAEONOMOKA, NEPedasaemoco
no unmeppeticy USB - ne menee 2592x1944
€0. ) u onmuueckou cucmemoit. Mooyie
mexHuYeckoeo 3penust doxcen obiadams
COBMECIUMOCIIBIO € PAITUYHBIMU
NPOZPAMMUPYEMBIMU KOHIMPOITEPAMU ¢
nomowvio unmepgpeticoe - 1-wire TTL, UART,
[2C, SPI, Ethernet. Mooyns mexuuueckozo
BpeHus onxcen obecnedusams 6biNOIHEHUE

Brex HI-HEPE’HHI‘!. U BBIYUCTEHU FI()(:,E?&’()C??IBOAT
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COOCMBEHHBIX GBIMUCTUMETBHBIX
BO3MONCHOCIEN BCTMPOEHHO20
vukponpoyeccopa. Mooyis mexHuueckozo
BpeHist QonxHceH 001adams 803MONCHOCMBIO
KOMMYHUKQYUU C AHATO2UYHBIMU MOOVISAMU
nocpedcmeom wWuHbl Ha Daze
noci1edosamenbHo20 unmepghelicd ¢ Yebio
Datbreliuell nepedayu pezyibmamos
uzMepeHuli Zpynnsl MoOYIel Ha YAPAGIAiowee
BBl UCTUMETbHOE YCMPOUCMEO,
nookarouentoe Kk dannoll witine. Modyaw
IMeXHUIecKo20 3peHus 00ICeH obecneyusams
HACMPOUKU PENCUMOB PaboOmbl - HACMPOUKY
brRCHO3UYLU, baranca benozo,
UBEMOPAZHOCTNHBIX COCMABTIOYLX,
nrougadu obxapyyxcueaemon ooracmu
U30OpaNcenus, OKpyeIocmu
obHapyxcusaemol 0baacmu uzodpadcenis,
nonodcenIe ODHApYICUBAeMbiX obaacme
OMHOCUMETbHO Opy2 Opyed, MAUUHHOE
bOyueHUe napamempos HeUpPoHHbIX cemell s
OHapyxcens obvekmos, ghopmy u
BAKOOUPOBAHHBIE FHAYECHUA
OOHapyHCUBaeMblX MapKepos muna Aruco,
pazmepol 0OHAPYHCUBAEMBIX OKPYAHCHOCTEL,
Keaopamos u mpeyzoabHUKOs, NApamenpos
KOHMPACMHOCMU, PAZMEPOS, KPUBLU3HBI U
nonoxcens pacnoznasaemvix aunu. Habop
Doicer 0Hecneuuaams 03MONCHOCHb
paspabomku moden mobuibHozo poboma,
vapaensemou 6 F'PV-pesxcune nocpedcmeom
NpOCPAMMHO20 0bDecnedenus O
HepPCOHATbHO20 KOMABIOMEPA U MOOUTbHBIX
vempoticnme Ha 6aze OC Android wiu 108,
becneuusanezo 603MONCHOCHb
VApaeieHus MOOUTbHBIM POOOMOM U
BCMPOEHHBIM MAHURYAAMOPOM HOCPEdCmeom
epaghuteckoeo unmepghetica, BKIOUAOWUM 8
cedst Habop KHONOK U NEPEKIIOUdMenel,
Dorcoticmuk, 00a1acmey 018 OMoOPaAICeHUA
pudeo. Habop dondicen obecneuusams
BOZMONCHOCb U3YUEHUSA OCHO8 Pa3pabomKu
NPOSPAMMHBIX U ARNAPAMHBIX KOMNIIEKCO8
UHIHCEHEPHBIX CUCMEM, PelteHUll 6 chepe
""Humepnem eewjenn"", a makice pewienuii 6
oacmu pobomMomexHuKl, UCKYCCIMEEHHO20
UHmMELIeKma U MauuHHo20 0byuenus. B
cocmae Habopa oIHCHO 6X00UMb HOCobLEe NO
U3VUEHUIO OCHOE 31eKMPOHUKU U
CXeMOMEXHUKU, peuieHull 8 cjhepe

""Humepnem eewjen”"", paspabomxu u
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npomomunuposanuio mooeieu pobomos. B
cocmae Habopa 0oIHCHO 6X00UMb nocoble no
U3VYEHUIO OCHOB Pa3pabomku cucnem
IMEeXHUYECKO20 3PEeHUS U ITEMEHM O
HCKYCCmMBEHH020 UHMELTeKma

ObpazosamervHblil
KOHCMPYKMOP 014
npaxkmuxy 6104HO20
NPOCPAMMUPOBAHUA C
KOMIIIEKMOM
Damuukos

Pobomomexnuueckuii Habop nPeoHasHa4vex
0715 UVHEHUA OCHO8 POHOMONEXHUKU,
Wemanell, V31068 U MEXAHUIMOB, HEOOX0OUMBIX
015 co30anusA pobomomexHUYecKux
vempoticme. Habop npedcmasinsem coboit
KOMNIEKM CHMPYKMYPHBIX 51EMEHNOE,
COCOUHUMENBHBIX TTEMEHMOE U
BieKmpomexHudeckux komnonenmos. Habop
noseoAEn NPOsooUMsb IKCHEPUMEHIN b NO
npeomemy huzuxa, cozoasams u
npozpamMmuposams codupaembie MoOeal, Uz
KOMNOHEHMO6, 6XOO0AUUX 8 €20 COCHIAR,
paboue modent MOOUIbHBLX U
CIMAYUOHAPHBIX POOOMOMEXHUYECKUX
VCMPpOoCme ¢ agmoMamu3upoeaHHbiM
VApaeieHueM, 8 Mmom YUci1e Ha KOTECHOM U
PYCeHUYHOM X0V, a MAKMHCe KOHCMPYKYULL,
OCHOBAHHBIX HA UCHOTb306AHUU PAFTUYHBIX
BUA0E Nepeday (6 MOoM HUCTE YEPEAUHBIX U
Bybuamslx) a makdice poivazos. Bempoenibie
becnposodnsie cemesvie peuienust (Wi-Fi u
Bluetooth), éozvmodicnocms unmezpayuu ¢
pecnaamubim obnaunwim IO, obecnevuaarom
BOZMONCHOCb NPAKMUHECKO20 UIVHEHUS
IMexHON02ULl UHMEPHEMA 6EWEN U OCHOE
HCKYCCMBEHHO20 UHMELTeKmd.
Obecneuusaenmcs 803MONCHOCMB
0OBedUHeH U HECKOTbKUX POHOMOS,
coOpaHHBIX 13 NOOOOHBIX HADOPOS, 6 2PYRNbl
€ cemeebiM 63auModeicmaue.
[Ipedycmompena onyuonabHas
BOZMONCHOCb PACUUUPEHUA
OOHOTHUMETbHBIMU KOMHOHEHMaMi (He
EXOOAWUMU 8 CIMAHOAPIHYIO
KOMNIEKMAYUIO), NO3COAAIOUWUMU UZYHAMb
IMEXHUYECKOE 3PEHUE U NPOMBIULTEHHYIO
pobomomexnuxy. Ipedycmompena
BO3MODICHOCb pabombl Hadopa ¢
OONOTHUMETLHHIMU 0OTAYHBIMU CEPEUCAMIL.
[Ipedycmompenbl munumym dea
NpOpAMMUPVEMbIX KOHIMPOLIEPd 6
PIACMUKOBBIX KOPHYCAX, NO3BOIAIOUIUX
pOHOBpeMeHHO co3dasamb 2 sapuanma
pPOHOMO6 PaAsIUMHOZO HAZHAYEHUSA, UMEIOUUX
BOZMONCHOCb Pabombl KAk 6 NOMOKOGOM

peMcuMe, mak i asMmoHOMHO, NO3ETTAWHUX

wim

30.00
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pearuzosams 00yYeHUe HPOSPAMMUPOGAHUIO
8 HECKOILKUX cpedax pazpabomxu Ha
PazIUUHBIY A36IKAX (K NPUMEpPY, 6 cpedax
Mblock, Arduine IDE, na szeikax Scratch, C,
Python, micro Python). Kak muniumym ooun
13 KOHMPOLIEPOS UMEENT BCIPOEHHYIO
onepayuorHyio cucmemy, cmpoentvie Wi-Fi
u Bluetooth, nopm onst nodwiouenust
HOCICAOBAMETLHO COCOUHAEMBIX GHEUIHUX
vempoticme (He menee 2() o0HoepemenHo
nookmouaemvlx yempoticms). Kax munumym
0OUH U3 KOHMPOLTEPOE UMEET 60IMONCHOCTb
OOHOBPEMEeHHOU 3anucl He meHee 8
MpoZpamMM, ¢ 603MONCHOCIBIO NEPEKTIOHEHUA
vedcdy Humu. Kak Munumym oouH w3z
KOHMPOIIEPOE UMeem NOTHOUGEMHBIL
Vucnnet (IPS), nozeonsowuit 6sigo0ums
DarHble ¢ damuukos 6 gude maoauy u
epaghuros, a makce co30aAsamb 6CMPOEHHbBIE
¢ Koumponiep eudeouzpwl. Konuvecmeo
CEHCOPOE U UCTOTHUMETBHBIX YCMPOLCME,
BCMPOEHHBIX 6 OOUH U3 KOHMPOIIEPOE, - HE
menee 10 wm. Obuee Koauuecmao
Bremenmos & Habope ne menee 400 wm., &
oM yucie NOOKIouaembie MoOVau. -
Bluetooth modyis, - 080LHOU OamyUK TUHL,
- VILMPazeykosol 0am4ux paccmoaHus, -
Damuux yeema, - OAMUUK Kacauus
Biaexmpomexanudeckuti, - IR mooys, - momop
HOCIMOAHHOZ0 MOKA € PEOYKIMOPOM — He
venee 2 wim., - cepeonpueod, - Hyibm
Jucmanyuonnozo ynpaerenus IR. Habop
Joaxcer Oblmb YKOMIIEKMO6aH
AKKYMVIAIMOPHBIMU Hamapesimu.
[Ipozpammnoe obecneyenue, UCHOTb3IYEMOE
015 NPOSPAMMUPOEAHUA COOUPAEMBIX
pobomomexHu¥eckux Modeleu u yempoucme,
DoiHcHe Gblmb DOCMYRHO O Decniamiozo
crauueanus uz cemu Humepuem u
FocaedyIoweco UCHOAb30GAHU.

HaumenoBanue
paszea:
"EcTecTBCHHOHAYYHASA
HaIpaBIeHHOCTh"

Habop OI'D no xumuu

B Habop exooam eecwvl aabopamopHbie
baexkmponnsle 200 2, cnupmoexa
1abopamopHas, 60POHKA KOHUHECKAS,
nanouxka cmekisHHasA, npooupxka [1X-14 (10
wmyk), cmaxaw svicokuti ¢ Hocuxkom BH-50 ¢
vemkot (2 wmyku), yuiuHop

wzvepumenvuviti 2-50-2 (cmexasaHHbI, €

30.00
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pUMeEPMOU KpuluKou), wimamue o
npobupox Ha 10 2néz0, 3adxcum npobupounbill,
winamenwb-toxceuxa (3 wmyxu), Habop
hrarkoHos Oiist XpaHeHus pacmeopos u
peaxmueoe (0bveu ghnaxona 100 ymi - 5
KoMRIEKMoe no 6 wmyk, obvem ¢ghnaxona 30
i - 10 komnnexmoe no 6 wmyk), yuauHop
uzmepumenvuvill ¢ Hocuxom 1-500 (2 uimyku),
cmaxan evtcokuit 500 mn (3 wimyku), Hadop
epuieti s MblimbA NOCYObL (€put 01t MbliNbs
npobupok - 3 wmyxu, eput 01 Mbimbvs Koo -
3 wmyk), xaiam oeaviid X/6 (2 wmyKu),
nepuamKu pe3uHoeble XUMUYECKUEe CIOUKUE
(2 wmyKu), ouku 3augumusie, GuILMpPb
oymacrvie (100 wmyxk), coprovee 0as
cnupmoesox (0,33 1). B cocmas nabop eéxoosnm
peakmuesl. ATIOMUHUIL, JHCETE30, COTAHA
Kucioma, memuropanic, penonhmaneu,
@AMMUAK, Nepoxcud 6odopodd, HUMpPAm
cepebpa u opyzue; 6 obuell ciodcHocmu - 44
Pa3UYHBIX GEUECE, UCHOTbIYEMBIX O
COCMasIeHuss KOMIIEKNO06 Peakmmueos npi
nposedeHul IK3AMEHAYUOHHBIX
HKCHEPUMEHMNOE NO KYPCY WKOTBHOU XUMIUL.

Mukpockon yughposoii

Tun muxpockona: buonozuveckuii Hacaoka
MuKkpockona. Monokyaapuasn Haznavenue:
abopamophbiit Memoo ucciedoeanust:
caemaoe none Mamepuan onmuxu:
onmuyeckoe cmexio Veenuuenue
mukpockond, kpam: 64 — 1280 Oxynsapor:
WE16x Otwexmueant: 4x, {(x, 40xs
(nodnpyacunennsiit) Pesorveepras conosxa:
Ha 3 obvexkmuea Tun nodceemxu: zepxano
i ceemoduod Pacnonosicenue nodceemiu:
eepxHsia u HuocHss Mamepuan kopnyea:
wemann Ilpedmemuwiti cmonur, mm: 90
Hemounux numanus: 220 B/50 I'y Yucno
wezanuxceneu: |

i

30.00

HaumenoBanne nanpasjienus:: "bazoean (obazamensvnan wacms) (Manoxomnirexmuas

wKona)"

HaumenoBanue
pazjena:
"EctecTBeHHOHAYYHASA
HaIPaBIeHHOCTD
(MAJTOKOMILIEKTHAN
ikosa)'

Lugpposas

1abopamopus no
huzuxe (yuenuvecras)
(ManoKOMNIEKMHAs
wixoia)

Obecneuusaem ebinoIHeHUE IKCNEPUMEHNOE
no memam Kypea ¢puzuxu. Komnnexkmayus:
becnpogodHol MVIbMUOGMUUK no ghuszuxe ¢
6-10 ecmpoennvimu damuukamu: Lughpoesoti
Pamuukx memMnepamypsl ¢ OUANA30HOM

Him

44.00
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uamMepenus we yace yem om -20 do 120C
[{uhposoii damuux abcorromnozo dasnenis ¢
Duanazonom uzmeperus e vace uem om () do
W00 klla Jamuux maenummuozo nous ¢
DuanazoHom uzmeperus we yace uem om -80
Vo 80 mTa Jamuurx nanpsidicenus ¢
OUANa3oHamMu UMePEHLs He Yice YeM om -2
Vo +2B; om -5 do +5B; om -10 do +10B; om
=15 do +15B  [amuux moka He yice uem om
-1 0o +14 Hamuux axcerepomemp c
noxkazamenamu He menee yem: +2 g; +4 g: 8
g Omoenbubie yempoiicmea.: USB
ocyuriocpagh ne menee 2 kanara, +/-10 B
Ukceccyapwr: Kabers USB coedurumenbubiii
3apsionoe yempoticmeo ¢ kaberem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Koncmpykmop 0ist nposedenus
srenepumenmoe Kpamroe pykosodcmeo no
BRCHIyamayu yugpoeou aabopamopuu

I poepammnoe obecnevenue Memoduueckue
pexomendayuu (40 pabom) Haruvue
pycckoAzbivHO20 catima noddepacku Haruuue
§10e0POTUKOE.

ughposas
nabopamopus no
MUl (YeeHuyeckas)

Obecnevusaem epinorHeHUe 1aDOPAMOPHBIX
patom no Xumuu Ha YPoKax 6 OCHOGHOLL
wiKone u nPoeKmHO-UCCIed08amenbekoll
Peamenbrocmu yyawuxcs. Komniexmayus:
becnposodHou MYTLbMUOAMYUK RO XUMUY C 3-
A ecmpoennvimu damuurkamu: Jamyuk pH ¢
QUAna3oHoM UsmMepenus e yice yem om () do
14 pH [lamuux snexkmponposodumocniu ¢
Duanazonamu uzmepenus He yxce yem om ()
Do 200 uxCr; om 0 9o 2000 uxCu; om 0 do
20000 mxCu Jamuux memnepamypol ¢
Duanazonom usmepeHuA He yce yem om -2
o +140C Omoensusie damyuuxu.: Jamuix
onmuyeckol nromnocmu 525 Hm
Urceccyapwr: Kabens USB coedurumensubiii
Japsonoe yempoticmeo ¢ kaberem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
Kpamkoe pykosodcmeo no sxcniyamayuu
yughposoii rabopamopuu Habdop
rabopamopnotl ockacmku {Ipoepammnoe
poecneuenue Memoouueckue pexomenoayuu
He menee 40 pabom Hanuvue
pycckoszpluHozo catima noddepicku Hanuvue
BLOCOPOTUKOE.

i

44.00

ughposas
nabopamopusi no
Duotosi

(yueHuuecrkasi)

Obecneuusaem evinoIHeHUe 1aDOPAMOPHBIX
pabom Ha ypokax no buoro2uu 6 OCHOBHOU
WiKoe U NPOEeKMHO-UCCTe006aMeTbCKOU

desmenbHocCmil VUHAWUXCA. Kovnn EKMAay A’

44.00
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becnposodHou MyIbMUdamuuK no HuoI02ul ¢
5-10 ecmpoenHbimu damyuxamu: Jamyux
BIAHCHOCU € OUANAZ0HOM UIMEPEHUs

0... 100% Hamuux oceewygennocmu ¢
Duanazonom uzmepenus we yace yem om () do
180000 ax Jamuux pH ¢ duanazonom
wamepenus we yoce uem om () do 14 pH
amuux memnepamypsl ¢ ouanazoHom
wzmepenus me yace uem om -20 do +140C
Tamuuk memnepanypbl OKpYHCaroufett cpeobl
€ duanazoHoM uzmMeperus He yice yem om -2()
o +40C Axceccyapel: 3apaonoe
vempoticmeo ¢ kaberem miniUSB USB
Uoanmep Bluetooth 4.1 Low Energy
Kpamkoe pykogoocmeo no skeniyamayuu
uughpoeoti rabopamopun Hugpposas
BLUOCOKaMEPa ¢ MEMALIUYECKUM WMAmMUeoM,
paspewenue ne menee 0,3 Mnuxe

I pocpammnoe obecnevenue Memoduyeckue
pexomendayuu ne menee 30 pabom Ynaroska
Haruuue pyccrosasviunoeo caunia
noddepicku, HaTUUe 6UOEOPOIUKOE

HaumenoBanue
paszena:
"Kommnbrorepuoe
obopynosanue
(MAJTOKOMILTIEKTHAS
iikosa)"

MDY (npunmep,
cxanep, konup)

Tun yempoticmea.: Muozoghyniyuonatonoe
vempoticmeo (M®Y); Lleemuocmy nevamo:
uepno-oenas; Texuonozus nevamu:
brexmpocpadhuieckasn (1azepras,
caemoouoonas); Popmam neyamu: He MeHee
U4 Tun cranuposanus:
npomadcHbll/nranuwemusl;, BozwoxcHocme

CKaHUposaHus 6 hopmamax: He menee A4;
Cnocob nooxmouenust: LAN, Wi-Fi, USB

Him

22.00

Hoymébyx

Dopm-paxmop: noymoyk; Pazwep
Duazonaiu: He meHee 5.6 owiivmos;
Paspewenue sxpana: Full HD, Quad HD uau
Ultra HD; Ottt o6vem yemanogieHHou
onepamueHol namsmi: He mernee 8 'oaiim;
Marcumarorbiil 06Ut noddepiicueaemsil
pbvem onepamuenoll namsimu. ne mexee 16
loaum; Obvem SSD naxonumens: e menee
240 'bavim; becnposoonas cesize: Wi-Fi;
Koauuecmeo 6CmpoeHHbix 8 Kopnyc nopmos
USB: ne menee 2, uz komopwix He menee 1
Voacho obimb USB eepcuu ne nuce 3.0;
Paspewenue gr0-kamepst, Mnukcenn: ne

venee (1.3; Bempoennblii MUKPOQOH;

Him

44.00
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Kasuamypa ¢ packiaokou u MapKupoexkou
krasuw QWERTY/UI[VKEH; IModdepycka
cmanoapmos HecnpoeooHoU CEA3:

802. 11a/bi/g/m/ac; Ipouzeooumervnocmp
npoueccopa (snavenue nokazamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http:/iwww.cpubenchmark.net/laptop.html):
He menee 3000 edunuy, Hanuuue
MAHUNYAANMOPA Mbllb 6 KOMIIERNe. 0d;,
Vemanoenennas onepayuonnas cucmema c
Ppaguveckum noIb306aMeTLCKUM
uHmepgheticom, ceedeHUs 0 KOMoOpPoM
BITIOUEHb] 6 COUNBIL Peecmp POCCULICKUX
npozpamm Oa MeKmpOHHbIX
EBIYLCTUMETbHBIX MAWUH U 6a3 OGHHbIX;
Vemanoenennuviti nakem ogucrozo
npozpaMmMHO20 0becneuenUs, COEMeCUMO20
€ VCMaHoa1eHHOL ONepayuoHHol CUCHEMOT,
CGE0EH S 0 KOMOPOM GKAIOYEHb] 6 €OUHBIL
peecmp pocculickux npozpamm os
D1EKIMPOHHBIX GbIYUCTUTNETBHBIX MAUIUH U

013 OAHHBIX.
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