MHUHUCTEPCTBO OBPA30OBAHUS U HAYKHU PECITIYBJIUKH
CEBEPHAS OCETUS - ATIAHUSA

NPUKASI3

or «2f »WMJZOZ2 r. No 9{%/

r. Bnagukaskas

O6.yTBepkaAeHNH HHPPACTPYKTYPHOIO JIHCTA IJIf CO3IaHUS HEHTPOB
0o0pa3oBaHHs eCTECTBEHHO-HAYYHON H TeXHOJOTHYECKOH
HanpaBaeHHocTel «Touka pocta» B 2022 roay

Buensix peanusauuu Meponpustuil enepanbHoro npoekra «CoBpemMeHHas
IIKOJIa»  HalUMOHaldbHOro rmpoekta «OOpa3oBaHue» 10  CO3NAHUIO U
¢dbyHkunoHupoBanuio B 2022 roay B ofumeoOpa3zoBaTeNbHbIX OpraHu3alusx,
pacIOJIOXKEeHHBIX B CEIbCKOH MECTHOCTH U MajbiX roponax Pecrybnukn CeBepHas
Ocertusi-Ananus, LIEHTPOB 00pazoBaHus €CTeCTBEHHO-HAYYHOH 1%}
TEXHOJIOTHYECKOH HaMpaBIeHHOCTEH, B COOTBETCTBUM C MpUKa3zoM MuHuctepcTBa
obpazoBanuss u Hayku Pecrybnuxu CeBepnas Ocerusi-Ananus ot 10.12.2021
Ne 1185 «O peanuzanuud MepoIpUATHH MO CO3AaHUI0 U (QYHKLUOHWPOBAHUIO B
001meobpazoBaTeIbHBIX OPraHU3aLUsAX, PACIION0XKEHHbBIX B CEJIbCKOH MECTHOCTH U
mainblx roponax Pecry6nuku CesepHas Ocetusi-AjaHus, LIeHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAYYHOH M TeXHOJIorMdyeckod HampasieHHocTed «Touka pocta» B
2022 ronynpuKa3b Balo:

L YTBepANTh NpunaraeMelii MHQPACTPYKTYPHBIM JMCT AJ18 CO3/AHUS
LIEHTPOB obpaszoBaHus €CTEeCTBEHHO-HAy4YHOH 7 TeXHOJIOrM4eCcKOon
HanpaBieHHocTe# « Touka pocta» B 2022 roay.

2 PernonanbHOMy KOOpPAMHATOPY, OTBETCTBEHHOMY 3a peajlM3aluio
MEpONpPUIATUH MO CO3MaHUI0 U (YHKLIMOHUPOBAHMUIO B 00111€00pa30BaTE/IbHbIX
OpraHu3alMsaX, pacloJOXKEHHBIX B CEIbCKOH MECTHOCTM M MallblX Topojax,
LIEeHTPOB o0Opa3zoBaHUs eCTeCTBEHHO-HAYUHON H TEXHOJIOTHYECKOM
HarnpaBineHHocTel (PeBa3oBa) 1oBecTH coliepKaHUe HACTOSIIEro MprUKasa 10 BCex
3aMHTEPECOBAHHBIX JTULL.

MuHucTp 2.AnubexoBa




[IpunoxKeHne K NpHKazy
MunucTepctsa 00pazosanus U Haykn PCO-Ananns

or«8» OA 20221.Ne ¥4

NudpacTpyKTypHBIH JHCT

HaumenoBanue
Ne KpaTkue npuMepHble TeXHHYECKHE XAPAKTePHCTHKH | Eqnnnua

ofopynoBaHus
n/m (PBIIO) (PBIIO) H3MepeHHsl

KonunuecTBO

HaumenoBanue HanpasJenns: "Basoean (odazamenbuas yachis) "

HanmMeHoBaHue
pasjena:
"EcTecTBeHHOHAYYHAsA
HaNpaBJIEHHOCTL"

Obecnequcaem GolNOTHEHUE IKCREPUMEHINOE HO MeMaM
kypea usuxy. Komnnexmayus: beenposoonoi
MYTBmMUOAmuuK no PusuKe ¢ 6-10 GCMPOSHHLIMU
Damuuxamu: Lugpposott damuux memnepamypul ¢
Ouanazornom usmepenus ue yxce wem om -20 0o 120C
[ugpposoii damuux abconomHozo dacnens ¢
Duanazonom uzmepenus ne yoce vem om 0 0o 500 klla
VIamuuk MazHumHo20 nojis ¢ QOUANA30HOM USMEpPeHUs He
vaice wem om -80 0o 80 mTh Jamyuk Hanpsidcenus ¢
YUARa3OHAMU u3MEPEHUs He Yaice yem om -2 0o +2B; om
[ughposas -5 00 +3B; om -10 00 +10B; om -15 0o +15B Jlamuuk
nabopamopusn no moxa ne yaice vem om -1 0o +1A4 Jamuuk axcenepomemp wm 39.00
puzuxe (yuenuveckasn) |c nokazamenamu ne Menee uem: 2 g; +4 g; +8 g
Omoenvusie yempoiicmea: USB ocyunnoepagh ne menee 2
wanana, +/-10 B Axceccyapui: Kabene USB
coedunumenshulii 3apsidnoe yempoiicmeo ¢ kabenem
miniUSB USB Adanmep Bluetooth 4.1 Low Energy
Koncmpyxkmop 0iis npoge0eHUs 3KCRepuUMeHinos
Kpamkoe pykoGoocmeo no akehiyamayui yudposoi
nadopamopuu lpozpavmnoe obecnevenue
Memoouyeckue pexovendayuu (40 pabom) Hanuuue
pycexosseiiHo2o caiima noddepacku Hanuuue
BUAEOPONUKOB.

Obecneyusaem golnoHeHue 1a6opamopHsix pabom no
XUMUL HA YPOKAX 8 OCHOGHOU WIKONE U NPOEKMHO-
1CCnedoBamenbeKoll QesmenbHOCHU Y4 aufuxcsl.
Komvnnexmayus: bechpogooHoti Mynemuoamyux o
i ¢ 3-ma gempoennvivu damyuxanu: damuux pH ¢
Ouanazonom usmepenua He yoce vem om ) do 14 pH
amuux 21eKmponpogoouMocmi ¢ OUanazonamu
usvepenus ne yoce wem om 0 00 200 mxCum; om 0 0o 2000
Hughposas wkCm; om 0 do 20000 mxCx Hamuuk memnepamypel ¢
naGopamopus no xumuuPuanasonom usmepenus ne yoce uem om -20 oo +140C wm 39.00
(yuenuueckas) Omodenvrple damyuku: Jamuux onmuyeckou WiomHoCcmu
525 nm Axceccyaper; Kabens USB coedunumenusiuii
Bapadnoe yempoiicmeo ¢ kabeiem miniUSB USB
Adanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOGOOCIBO NO IKCATYamayuy yughposoil nabopamopuu
Habop nabopamopion ochacmku [Ipozpammroe
obecnevenue Memooduueckue pexomendayuu ne menee 40
pabom Hanuuue pycckoszelyHo2o caiima noddepicku
Hanuyvue 6udeopoauros.

Obecnevugaem GulnoaHeHue 1AGOPAMOPHBIX pabom Ha
poKax no GuonozuU 6 OCHOSHON WLKONE U NPOCKHIHO-
LccnedosamenbeKol OestiinelbHOoCIU Y4 aujuxca. wm 39.00
Kovnnexmayus: BecnpogodHotl MyTemudamyux no
61:’().’1021{1! c 5-10 GCi??pO{?HHbI.'IIH OamyuUKamu: ﬂ(ﬁ'?i‘luk‘

Hugposas
nabopamopusi no
Guonozuu

(Vuenuyeckast)




n/n

HaumeHoBaHue
000py10BaAHHH
(PBITIO)

KpaTkue npuMepHble TEXHHYECKHE XapAKTePHCTHKH
(PBIIO)

Eannuna
H3MepeHHs

KoJinuecTBo

giaoicrocmu ¢ ouanazonom usmepenus (... 100% Jamyux
ocgelueHHoC ¢ QUANA30HOM UIMEPEHUA HE YICe YeM Om
0 do 180000 ax Jamuux pH ¢ duanazonom uzmepenus ne
voice wem om 0 0o 14 pH Jamuux memnepamypest ¢
Quanazonom usmepenus we yoace yem om -20 0o +140C
VIamuux memnepanypol okpyscalowjeti cpeost ¢
Quanazonom uzmepenus ne yace yem om -20 do +40C
Arceccyapel: 3apsaonoe yempoiicmso ¢ kabenem miniUSB
USB Aodanmep Bluetooth 4.1 Low Energy Kpamioe
PYKOGOACIAO NO SKCATYAMAyUU yuhposoll 1aabopamopuu
ul{([){)()ﬁ'{l}l GIJ(JE()KCLHEPCI C MeMmINYeCKUM UNTANUBOM,
pazpeutenue ne menee 0,3 Mnuke Ipozpammuoe
obecnevenue Memoouueckue pexomenoayuu He menee 30
pabom Ynaxosxa Hanuuue pycekosassiynozo catima
NO00EPIACKY, HATUYUE GUOCOPOIUKOG.

HaumeHoBaHue
pasjesna:
"KomneiotepHoe
obopynosanue”

MDY (npunmep,
cKkanep, Konup)

Tun yempoucmea: Muocogynkyuonanenoe ycmpoicmeo
(MDY),; Leemnocme nevams: wepno-6enas; Texnono2us
newamu. snekmpozpauueckan (1azepHas,
ceemoduodnan); @opmam nevamu: He menee A4; Tun
CKAHUPOBANUA: MPOMANCHEIL/ NAIGHULEMHbIL;
Bo3sMONCHOCMb CKAHUPOBANHUS 6 (hopMmamax: He MeHee
44, Cnocob nodkmovenusn: LAN, Wi-Fi, USB

um

13.00

Hoymbyk

Dopm-haxmop: noymbyk, Pasvep uazonanu: He meHee
15.6 dwivos; Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; Ofuguii o6wem yemanogienHo
onepamucnoll navamu: ne menee 8 'oaiim;
Marcumanbulti 0bwuil noddepacusaemsiii 0ovem
onepamusnoti navsmu. ne menee 16 [oaiim; Obvem SSD
rakonumens; ne meree 240 I'batim; becnpogodHas ceasv!
Wi-Fi; Konuuecmso acmpoennvix 6 kopnyc nopmog USB:
e menee 2, uz komopuix e menee 1 donicno duime USB
sepcuu ne nuaice 3.0; Paspewenue a26-kamepet,
Mnurcens: ne menee 0.3; Bempoenuviiit Mukpogou;
Knasuamypa ¢ packnadkoii u MapKuposKou Knaguu
OWERTY/HLYKEH; [Moddepacka cmandapmos
Gecnposoonoi caazu: 802.11a/b/gin/ac;
[Ipoussodumenbuocmes npoyeccopd (3Haverue
nokazamens «CPU Marky» no mecmy «Laptop & Portable
CPU Perfomance»

hitp://www.cpubenchmark. net/laptop. html): ne menee
5000 edunuy, Hanuvue manunyismopa Mot 6
comniexme: da, Yemanognennas onepayuonnas
cucmemda ¢ epaghuyeckium noNL308aAMeENbCKUM

peecmp poCcutickux nPOcPaMm ONid 31eKmpOoHHbIX
BIYUCAUIMENbHBIX MAiUH U 0a3 OQHHbBIX;
Yemanoesnennsiil nakem oucHozo npozpaMmHozo
obecneyenus, COBMECMO20 ¢ YCIMaHoBIeHHOU
OnEPAYUOHHON CUCIMEMOT, CGEOCHUSL O KOMOPOM
GKITIOReHbl 6 eOUHBIEL Peecmp POCCUTICKUX NPOZPamMm 015
DAEKMPOHHBIX BLIYUCTUMENHBIX MAWiH U A3 OGHHBLX.

IH{HIB]J(!}@i'j(,'().-l'{, ceedeHus o KOmMopom gralovelisel 6 eounblll

um

39.00

Haumenosaune Hanpasjenus: "Jononnumenvnoe odopydosanue"

HaumeHoBaHue

pasjiena;




Haumenosaunue

Ne KpaTkue npuMepHbie TeXHHYeCKHe XapakTepueTHKH | Eannnua
/ 0bopynoBaHMs PBIIO Konnuecrso
n/n (PBIIO) ( ) H3MepeHus

"KommbtotepHoe

obopynosanue”

HaumeHoBaHue

5 [pasnena:

"TexHonoruueckas

HanpaBieHHOCTD"
Obpazocamenshuiil Habop donoicen Gblmb NPEOHAZHAYeH
018 uzyHeHus poGomMOmMexHUeCKUX MexXHoI02ul, OCHO8
UHCDOPMAYUOHHBIX MEXHOA0ZUT 1t MEXHON0eUT
MpOMBIULIEHHOTI GBMOMAMU3AYUY, 4 MAKICE MEXHON02UT
npomomunuposanus u adOUMUEHo20 npouzeoocmea. B
cocmas Habopa AONACHbI BXOOUNTb KOMAAEKNYIOUUE U
vempoiticmea, 0Gradaruue KOHCMpPYKIMUGHOT,
annapamHoil U RPOZPAMMHOI COGMECIUMOCBIO Opye ¢
opyeom. 1) Komnnekm KoHCmpyKkmuGHuIX 31eMEHMOG U3
vemania u niacmuxka o1s coopkiu modeneu
MAHURYASYUOHHBIX POGOIMOE € Y2T0GOT KUHEMAMUKOII,
niockonapaniensrol kunemamuroti, Delta-
Kunemanmurkoi. 2) HumennexkmyanoHolii cepgoMooyib ¢
UHME2PUPOGANION CUCIEMON YPAGHEHUA - HE MeHee
7uim. Cepsomodyis dondicer obradams
UHMeZPUPOGANHOT CUCIEMOTl YHPAGTeH s,
obechevusarouieli 0OPamHylo CeA3b Wl KOHMpPOiL
napamempos - ROJIOJICEHUE Baid, CKOPOCHb BPAUJEH U,
HazpysKka npueodd, a maxaice obecneyusarly el
BOZMOACHOCHIL NOCACO0GAMENLHOZ0 NOOKIIOUEHUS OpYe ¢
Opy2or U yRpagenus cepeomMoOYIAMU N0
nOCIEOOBAIMENLHOMY NOTYOYRICKCHOMY ACUHXPOHHOMY

. unmepdgheiicy. 3) Pobomomexnuyeckuii KOonmpoaep,

ObpazosamensHolii ppeiicy. 3) " y 'ponep
npedcmasnsioufuii coboil MoOYIbHOE YyCMPOUCMEO,

Habop OnA uzyveHus o
Gicoualoujee 6 cebs 00HONIAMHBLI MUKPOKOMABIOMED

MHO20KOMNOHEHMHBIX .
0751 GBINONHEHUS CNIONCHBIX GLIHUCTUMETbHBIX Onepalu,

pobomMomexHuYecKux 5 g uem 22.00

Pt nepucheputinbiii KOHMponnep Ois YNpasneHus 6HEUHUMU

) yempoticmeamu u Wiamy pacuiuperust 015 nOOKTOUeH U

MAHUNYIAYUOHHBIX %
srnewnux yempoiicms. Modynu pobomomexnuueckozo

\pobonos

Konmpoanepa AoaNCHel 001adams OHOBPeMEHHO
KOHCIMPYKIMUGHOT, ANNAPAMHOUT U RPOPAMMHOL
cosmecmumocnivio dpye ¢ dpyeom. Pobomomexnuueckuil
KoHmMpoanep doadicel YOosnemegopanty MexHUYecKum
Napakmepucmukam: Koi-60 A0ep 6CpoeHHozo
MUKPOKOMABIOMEPd - He MeHee 4, makmosas 1acmoma
opa - ne menee 1,2 'y, o6vem O3V - ne menee 512 Ma,
nanmue unmepeeticos - SPI, [12C, 1-wire TTL, UART,
PWM, yuchposeie - e menee 16 wm u anarozosuie
nopmel - ne menee 8 um o8 HOOKNIOYEHUS GHEUIHUX
jempoticms, gempoennbiil Mukpoghou, a marxdice Wiki wnu
Bluetooth dna koMMyHUKayuu co 6HeuHuUMU
vempoticmaamu. Pobomomexnudeckui Konmpouiep
Dondicen obecneyusams 603MOAUCHOCTb
NPOSPAMMUPOBANLSL C HOMOUbIO CPEOCME A3bIKOG
C/C++, Python u ceobodno pacnpocmpansemoil cpedsl
Arduino IDE, a makoice ynpasnenus Mooeramu

[Ipoepavmupyenoill Konmponnep - ne mexee luim.
co60l aurucImensibill MOOYIb, 00N1A0AIOUUM

i'fH(/)]J()(fb.'.MH nopmamiu - He Meree 8 Wm U dHanoe08biMU
nopmamu - ne menee 16 wm, unmepghesicamu UART,

pobomomexuueckux cucmem ¢ nosowelo cpedst ROS. 4)

[Ipozpammupyerslti KOHMpPorIep O0NNUCEH NPEOCMasisimy




n/n

HaumeHoBanue
o0bopyaoBaHHus
(PBI10)

KpaTKne NMPUMEPHbIE TEXHUHYECKHE XapAKTEePHCTHKH
(PBIIO)

Eannuua
H3MEepeHH s

Konnyectpo

I2C,SPI, TTL, a makace modynem Gecnpo8odHou Caa3U
muna Bluetooth wiu WiFi oas cozdanus annapamno-
npozpammuelx pewterutt u """ yynvix/cmapm
vempoticmes dist pazpabomiu pewcernutt """ Humeprem
gewgen """ 5) Inama pacwiupenus npozpammupyemoeo
konmpontepa — ve menee luim. [lnama pacutupenus
ONIACHA OOCCRENUBANTL BOIMOICHOCTb ROOKIIOYECHUS
WVHUBEPCATbHO2O GLIHUCTUMENBHO20O .-‘WO())U?H K cemu
nocpedcmaom unmepdpeiica Ethernet. [Tnama
pacwiupenus doadcna odnadams ROpMamy 8800a-6b1600U
07151 ROOKNIOYEHUS YUPPOBBIX U AHANO20BLIX YCIPOTICHE —
e menee 40 wm, unmepgheiic SPI u sozmodicnocnivio
MOOKAIOUEHUA GHEUHEN KAPMbl NAMA. 6) Mooyne
NeXHUYECKO20 FPeHUS, NPeCMasnaouuil cofol
yempoucmeo Ha 6aze 6bl4UCIUmMeNbHO20
MUKPOKOHMPOIIEPA U UHMESPUPOGAHHOU KAMED®bI,
obecnevusanujee pacno3HaGaHUE NPOCIETUIUX
us06paNcenuil Ha MOOYAe 3a cien coDCMBEHHbIX
BLIYUCTUINCITbHBIX 303.-110.)ICHOC”?€H" - He MeHee ]HU’FT,'
Modyinb mexnuuecko2o spenus 0ondicen 0oecneNusams
(BO3MOMNCHOCb KOMMYHUKAYUU ¢ AHAT02UYHBIMU
MOOYIAMU NOCPedCmEOM wunel Ha base
nocnedosamenshozo unmepgerica ¢ yenslo danvHetiuen
nepedauu pesyibmamos uzMepeHuil 2pynnsl Mooyie Ha
VAPAGIAION| ee GulNUCTUMEeNbI0e YCIPOUCEO,
nodrimouennoe Kk danHoll wiine. Modyie mexnuueckozo
spenst Qoadcen 0becne ugane 603MONCHOCb
OCyiechmsiams HACMPoOUKY MOOYIA MEXHUYECK020
Bpenus - nacmpoliKy aKcno3uyuY, bananca 6enozo,
YBEMOPAZHOCHIHBIX COCMABIAIUUX, NIOWAOU
0GHapyAcUsaeMon 06nacmu u300padcenUs, OKpyaIocnu
OOHAPYACUBAEMOTI OBIACIU U0OPANCEHUS, NOTONCENUE
OOHAPYHCUBGEMBIX OORACMEN OMHOCUMETLHO OpYe dpyaa.
Modyie nexnuveckozo spenust Qoudcel 0decnevtsams
03MONCHOCHIL HACMPOUKU HA 0OHOBPEMEHHOE
oonapyaicenue ne menee 10 pasnuuHulix 00UHOUHBIX
0Ovekmos 8 cexmope 063opa, 1bo ne menee 5
cocmagHelx 0GbeKmos, cocmosuyux u3 He mexee 3
paznuunelx epaghudeckux npumumucos. Modyie
MexXHU4YecKo20 3pels ooicen Oéﬂa@a’f?!b GCMPOCHHLIMU
unmepgpeiicavu — USB, UART, 1-wire TTL, 12C, SPI ona
KOMMYHUKAYUU €O BHEULHUMU NOOKNIOYACMBIMU
vempoiicmsamu. 7) B cocmas nabopa 0omicHsl 6X00unis
yuehpossle UNDOPMAUOHHO-CEHCOPHBIE MOOYIU,
npedcmasnsioufue coboil yempoticmea Ha baze
1POZPAMMUPYEMO20 KOHMPORNEPA U UZMePUMeNbHO20
anemenma. L{ughposoil Modyins dondcen odradame
GCMPOeHIbIM MUKPOKOHMPOIICPOM (MAKMOBAsL Lachoma
- e menee 16 My, wuna oannvix — ne menee 8§ Kéaiim),
uHmepgeticamu 0 ROOKNOYEHUS K GHEUHUM
yempolicmaam: yughposele u ananozogeie nopmel, I-wire
TTL, pazvem muna RJ. L{ughposoii modyne donacen
0Oecnevusams BOIMONCHOCHb KOMMYHUKAYUU
AHATOSUYHBIMU MOOVISIMU ROCPEOCIGOM UilHbl Ha 0a3e
nocrnedosamenbHozo unmepgetica ¢ yeivo OanbHetiuied
nepedayu pe3yiemamos usMepeHull 2pynnel Mooynen na
VHPAGISIoU|ee GblMUCTUNIETIbHOE ycmpoﬁcmao,
nookniowennoe k dannot uune. B cocmas nabopa

rreeen




HaumenoBaHue
No
ofopy1oBaHus
(PBIIO)

n/n

Kpanme l'IpHMeprle TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Ennnunna
H3MEPEHHA

KonnuecTBo

00IACHO BX00UNTL. YUPPOBOT MOOYI6 MAKMOBOT KHONKU
— ne menee 3wum, yugposoii Modyne ceemoduodd — He
vienee Juim, yughposol MoOyie KOHYEGO20 Npepbléames
— e MeHee Juim, yughposoti Modyie OaMuuKa yeema — He
wenee lutm, yughposoti mooyis RGB ceemoduoda — ne
venee lwum. 8) B cocmas Habopa 0ondicHbl 6X00UMb
DneMenmbl 01 COOPKU BAKYYMHO20 3aX6ama.; 6aKyYMHAS
npucocka — He Menee luin, 21eKmpoMazHUMHblil KIARAH
— e menee luim, gakyymuolil Hacoc — ne menee luim. 9)
B cocmag Habopa donicen 6X00ums yueoHslii KOMIIEKM,
im0y aiongutl 8 cebs yueHoe nocobue, Habop dubauomex
MmpexmepHuIx /1eMeHn o8 ons H‘pOHIOHTl{nll])OGGHII}I
vodeneil MaHunyISIyUOHHbIX poOOMOoG, @ MaKice
npozpavmioe obecneyenue daa pabonel ¢ Habopom.
[Tpoepammroe oGecnedenue JoadNCHO 00ECneYUsamsy
mpexmepHyio GU3YyaIuU3ayulo mooenu MAHUNYIAYUOHHO20
podoma (¢ yenosoll, niockonapaiiensnou u 0enbma-
KuHemamuxot) 8 npoyecce pabomel, obecneyusants
r0cmpoenie RPOCMPAHCMBEHH 0L MPACKIMOPULL
OBUNCEHUA UCHONHUMETBHO20 MEXAHU3MA
MAHURYASYUOHHO20 POBOMA, BOIMOJICHOCITb 3A0aAHUA
nocnedocamensHoChu movex st NPOXeJICOCHUA Yepes
HUX UCHOTHUMENBHO2O MEXAHUIMA MAHURYISYUOHHO2O0
noGoma. [pozpavmuoe obecneuenue QOIICHO
(DYHKYUOHUPOGAMb, KaK 8 OMOENbHOCMU 8 GUOe Cpedel
VOOCTUPOBAHUS, MAK U 68 PENCUME MOHUMOPUHEA 6
peansHoM pemenu npU ROOKIIGY eHUY MOOeAU
MAHURYAMOPA ROCPECINEOM POBOMOMEXHUYECKO20
konmpoanepa. [Tpozpammioe obecneyenue OoNACHO
obecne uGams GOIMONCHOCHb HOCMPOEHU 2paduKos
Badanublx 4 MeKyUux 0600 eHHbIX KOOpOUuHam
MAHURYISYUONHO20 POOOMA, 2PAuKOs 3Hay eHul
ckopocmeli u yCKopenus, 2pauKos pacientolx snavenu
nazpysiu. [lpoepanvinoe obecnexenue QOINCHO
1036OAAME 300aGaMb NOCIE006AMENBHOCTb
nepedsuACenli ManunyIsmopa nocpeocmeom Habopa
komand ¢ Gnovno-zpaguueckom unmepgpetice. Yueonoe
nocobue OONACHO codepaicams Mamepuaist O
paspaGomke mpexmepruix moodeieil MoOUNbHBIX POBOMOs,
MAHUNYIAYUOHHBIX .DOéOHIOG’ C paziuyHbiMu munamiu
KuHemMamuku (yeiosas KUHemamuka, NiocKo-
napannensian KUHeMamura, Oensma-Kunemamura,
SCARA unu pervaxcnas kunemamuxa, niamgopma
Crnioapma u m.n.), UHCMPYKYUU NO NPOCKMUPOSARUIO
pobOMos, UHCMPYKYUL U MEMOOUKIU OCYUfECBIeHUs.
LHOICEHEPHBIX PACYENO6 NpU NPOEKMUPOGanY (pacuensml
1Q2pPY3KY U MOMEHINOG, paciem MOougHocmu npueodos,
pacuem napamempos KUHEMAMUK U M.1.), UHCIMPYKYUU
no pazpabomie cucmem Ynpasienus u npozpaMmHo20o
obecneuenus st ynpaasnenus [)060}77(:‘;\-!1{, UHCMPYKYUU U
WemoouKy no paspadomye cucnem Ynpacienus ¢
Jemenmamt lfCKyCCHTGGHHC)E,’O unmeiekmdad U MauliUiHHo20,
0OVUeHUs.

Yemubipéxocesoll
yeOHbIl poHom-
MAHURYASLMOop ¢
MOOYIBHBIMU
CMEHHBIMU HACAOKaMU

Vuebnviil pobom-Manunyasmop npeonasnaien s
DCBOCHIUA OOV QIOUUMUCS OCHOG PODOMOMEXHUKY, Ons
10020M0GKU 0OYHAIOWUXCA K GHEOPEHUIO U
10caedyIouemMy UCnoIb308aHII0 POBOMOG 6

npomsinennom npoussodcmee. Konuuecmso oceli

13.00
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HaumenoBanue
obopyaoBaHus
(PBIIO)

Kparkue npumepHble TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Eanununa
H3IMepeHHs

Koanuecrso

noGoma manunyaamopa - yemeipe. [lepemenyenue
LHCIMPYMEHING 8 HPOCMPAHCIBE RO MPeM OCIM QOINCHO
VYIpasIamsesl uiazoguiMu ogueamensmu. Hanpaxcenue
numanua wazoselx deuzamenet ne Gonee 12 B.
Cepsodsucamens yemaepmoii ocu donxcen obecnevusanto
nOGOPOM UHCMPYMeHma. Y2oi RoGOpoma Manunyismopd
a ocnosanuu GOKpye GepmuKabHON ocu He Menee 180
epadyeos. /s onpedenens NoA0HCeHUs MaHunyIamopd
npu nOGOPOMeE GOKPYE GEPIMUKANLHON OcU onJICceH
Hcnonb3oeamecs anKodep. Y201 nogopoma 3a0He20 nieya
vanunyaamopa ne menee 90 zpadycos. Yeon nogopoma
nepednezo nieva manunyiamopa ne meree 100 epadycos.
V{15 onpedenentsi ROTQUCCHUA 3G0HE20 U NEPEINE20 ITleY
MAHURYAAMOPA O0AXHCEH UCHONb30GAMbEA 2upockon. Yzon
nosopoma no wemasepmoii ocu ne menee 180 epadycos.
Vonacha Ovlinb 6OIMONCHOCHIb OCHAW|EHUS CMEHHbLIMU
racadkamu (Hanpumep, 0epiucamens Kapanoauia unu
hnomacmepa, npucocka ¢ cepeooGUamenem,
Mexanuueckoe 3axeantHoe yempoicmeo ¢
cepeodguzamenes, yempoucmso s 1azepuoil
pasuposKu wn yempoticmso 0aa 3D-nevamu).
Munumanbias KOMPICKMAYUs CMEHHBIMU HACAOKAMU.!
NHEEMAmMuUYeckull 3axeam (NPUCOCKA), MeXaHuyeckull
saxeam, Hacaoka oepacamens s
kapandawa/maprepa/pyukl, Hacaoka nepexooHuK o
KPEnAeHUs COBMECIUMBIX KOHCIMPYKIMUGHBIX demanet u
CONCMPYKYUT, HACAOKA TA3ePHOT 2pasuposKy, Hacaoka
3D-nevamu (01 pabomer ¢ niacmuxom PLA ¢
Ouamempom rumu 1,75 mm). Honocen 6eime ocnaujen
cepeonpusodoM AJif HHEBMAMUYECKO20 U MEXAHUY CCKO20
zaxeamos, 06eCcneYUGaIONIM BPALEHUE 3aXCAYENH 020
0OveKma 6o GpeMs nepemelyeHus, N0Gopom
nepemenyaemozo 00beKma BOKPY2 GEPRUKANLHOT OCH.
st obecnevenus (hyHKYUOHUPOBAHUA NHECMAMUY ECKO20
saxeama OonceH Oulmb ocHaujen GCMPoOeHHoN 6 KOPRyc
MaHuRYASLMopa noMnot. JJonxcha Gotms 803MONCHOCb
NOOKIIOYen st QOROIHUMENBHBIX YCIMPOTICmE (Hanpumep,
mpancnopmepa, persca 05 nepemelyenus poboma,
nVabINA YAPAGICHUS NUNG OANCOUCITUK, KaMepbl
MAUILIHHO20 3PeHUst, ONINMUYEcK020 Qamuikd, Mooy
Gecnposodnozo docmyna). Pobom-vanunynsmop donaicen
oGecneuusans nepemMenjenue Hacaoku 8 nPoCmpancmee,
aKmMuUGAYUIo HACAOKL, BOIMOICHOCIb NOTYYeHUs!
cuzHanog om Kamepol i QamyuKos, 03MOACHOCHb
yhpagnens ONOTHUMENbHBIMU YCIPOUCNEAM.
Mamepuan kopnyea — amomunui. Juamemp paboueil
30l (Oe3 yuema HagecHozo UHCMPYMEeHma u yemeepmotu
ocu) ne menee 350 vm. Humepapetic nodxmoxenus — USB.
Honxcen umens 03MONCHOCHL aGMOHOMHOL pabomol u
sreutezo ynpasienua. s gHeunezo ynpasienus
Donacen Oblmb NPEAYCMOmMpPeH MYbH, NOOKIOYAeMblU K
pobomy no Bluetooth. Ynpasnaioupuii konmponnep
Donorcen Ovime cosmecmum co cpedoti Arduino.
Vnpacnsiouguii Konmposiep coemecmum co cpedot
npoepavmuposanus Scratch u azvlkom
npoepavmuposanust C. [londicen obecnevusans nogopom
1O NEPELIM MPEM OCAM & 3A0abI Y2On U Ha 3a0aHHbIT

01, ROGOPON nO lrem(sepmoﬁ ocu Ha 30’()0’:’1’!.’&}.’1‘; yeol,
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HanmeHoBaHue
000pyA0BAHHS
(PBIT1O)

KpaTkue npumMepHble TeXHHUECKIE XAPAKTEPHCTHKH
(PBIIO)

Eannuna
H3MEpPEHHA

KoanyectBo

oeudicenue ¢ koopdunamul X, Y, Z, nepemenyenue Ha
sadannoe paccmonnue no koopounamam X, Y, 7,
nepedawy OanHbIX 0 MeKYUjeM RON0ACEHUU YeN08,
mepedayy OaHHbIX O MEKYUJUX KOOPOUHAMax
wunempymenma. Jonocen noddepacusans nepemenjenue 6
Dexapmogelx KOOPOUHAmMax u yenax Hogopoma ocet, ¢
radaniou ckopocmeio u yckopenuem. Tunbl nepemeujenil
6 Dexapmogbix KoopouHamax: deuiceHue no
mpaexmopuu, dsuUNCeHUe NO NPAMOT MENHCOY OBYMS
MouKkaMu, NePenpuI2UBAHNUE U3 MOYKY U MOYKY (NepeHoc
obwvekma). Kopnyc donocer bblmo 6 3auguuyention
wcnoanenue (knacca ve Huxce IP20).

Obpazosameibhblil
KOHCIMPYKMOpP O1A
nPaKmuKy OA0UHO20
NPOCPAMMUPOBAHUS C

KOMANEKNOM OaMUYUKOs

PobGomomexnuyeckuti Habop npednaznaier 18 u3y4eHus
ocHog pobomomexnuKy, demanet, Y3106 U MeXaHuzmos,
HeoOX0AUMBIX Ol CO30GHUS PODOMOMEXHUYECKUX
vempoticme. Habop npedemasnaem coboil komniexm
CINPYKIMYPHBIX 2]1eMeHIN 08, COCOUHUMETBHBIX 2NEMEHM 0B
U aNeKMmpomexHuyeckux komnonenmos. Hatop
nO360I5€M RPOGOOUNL IKCHEPUMEHINBL HO NPeOMenty
Dhusuica, coz0agame u nPOSPAMMUPOsaMs cobupaemele
MOOeU, U3 KOMROHEHNO8, BX00AUUX 6 €20 COCMAB,
paboune Mooeiu MOOWIbHBIX U CIAYUOHAPHBIX
pobomomexnueckux yempocms c
AGIMOMAMUIUPOBAHHbIM ynpaesieHuem, 6 mom yucine Ha
CONECHOM U 2YCEHUYHOM X00Y, d MAKICe KOHCMPYKU,
OCHOBAHHBIX HA UCHONBIOBAHUYU PAZIUYHBIX BUO0B
nepeday (8 Moy 4UCTe YepesHHbIX U 3yDYamelx) a maxdce
no1yaeoa. Bempoennsie becnposodiibie cemessle peuenus
(Wi-Fiu Bluetooth), sozmodicnocms unmezpayuu ¢
Oecnanamuem otnauneim [0, obecnevugaom
BO3MOMNCHOCMb NPAKMUYECKO20 U3YYEeHUs MexHon02ull
HHmepHemda G{:‘Ei{Gﬁ U OCHOB UCKYCCHBEHHOCO
unmennexma. Qbecnequsaemcs 6O3MONCHOCHb
06beOUHEHUS HECKOTBKUX POOOMOG, CODPAHHBIX U3
nod0b6HBIX HAOOPOS, 8 2PYNNbL C CeNesbiM
szaumooeticmeuem. llpedycmompena onyuoHaivHas
GOZMONCHOCNb PACULUPEHUA QONONHUMEbHBIMU
KoMBonenmamu (e xo0AuumMu 8 Cmanoapmiyio
KOMIIEKIMayuio), RO36OISIOUUMU UIYYAMb MEXHUYeCKoe
3penue U RPOMBIUACHHYIO PODOMOMEXHUKY.
[[Tpedycymompena ozmooicHocs pabomul Habopa ¢
DononHumenbelMu 00IAYHLIMU CEPEUCAMU.
[pedyemompenvl MUHUMYM 08 NPOSPAMMUPYEMBIX
KOHMPOLIepd 68 WIACIUKOGBIX KOPRYCax, NO3GONIOUJUX
ooHogpemenno cozdasams 2 gapuanma pobomog
DAZTUYHOSO HAZHAYCHUSA, UMEIOUJUX BOZMONCHOCHTb
p(lﬁ()]??bl KaK 6 HOMOKOGOM peacume, maxk u ABMOHOMHO,
NO36OISLOUUX Peaiu306ams 00yueHie
NPOSPAMMUPOGANUIO 6 HECKOILKUX CPedax pazpaboniku
Ha pasnuunel A3eIkax (K npuvepy, ¢ cpedax Mblock,
Arduino IDE, na sizeikax Scratch, C, Python, micro
Python). Kax munumym 00uH u3 KOHMPOINEPOE umeem
BCMPOEHHYIO OnepayuoHHyIo cucmemy, Gempoennsie Wi-
Fi u Bluetooth, nopm dast nodicnoyenus
nOCIE0BAMENLHO COCOUHICMbBIX GHEULHUX YCIPOTICG (He
venee 20 00nospemenio NOOKIOHaemMbix YCmpocms).
Kaxk munumym oOur us Koumponiepos umeem
6O3MOICHOCE 00HOGPEMENNOT 3anucy He Menee 8

uim
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HanmenoBaHue
obopyaoBaHHSA
(PBITO)

KpaTK’lIQ I'[[)IEMEthle TeXHHYCeCKHEe XapﬂKTepllCTllKIl
(PBIIO)

Eannnua
H3MepeHus

KoJinuectBo

POSPAMM, € BO3MOACHOCIIBIO NEPEKIIOYCHUS MENHCOY
wumu, Kak munumym o0uk u3 KOHMpOInepos umeem
nonnoyaemuotll Oucnaeli (IPS), noszsonsiowuil 6618600UMe
OanHble ¢ damyuxkos 6 gude madnuy u 2paguxos, a
markaice co30agame GCHPOCHHbIE 8 KOHMPOIIEP
gudeouzpsl. Konuyecmgo ceHcopos 1 UCHOTHUMENTbHbIX
Vempoiicms, 6cmpoeHtblx @ 00Ul U3 KOHMPOINEPOE, - He
venee 10 wm. Obuyee Koruuecmso s1emennos 6 Habope
ne vmenee 400 uum., 6 mom wucne ROKNIOHaAeMble MOOYIU.
- Bluetooth moodyne, - 0goiiHol damyux JuHUY, -
VWILMPazeyKkoaoli QamyuK paccnosnus, - Oamyux ysemad, -
Oamyur kacanus anexmpomexanuyeckutl, - IR mooyne, -
MONOpP HOCMOAHHO20 MOKA cpedyrcmopo;w —ne menee 2
wim., - CepeOnpPUBO0, - NYILIM OUCAHYUOHHOZO
ynpasnenus [R. HaGop donoicen dvimb ykoMnieKmosan
akkymyastmopnsivmu bamapesmu. [pozpammnoe
obecneyenue, HCROTL3YEMOe 0Nl RPOZPAMMUPOBAHUA
cobupaemsix pobomomexHudecKux Mooeneil u

cmpoticms, Q0aACHO BblML DOCYnHO 0iis 6echIanHo2o
crauuganus uz cemu Hnmepnem u nociedyioue2o
HCHONb30BAHUA.

HanmeHoBaHue
paznena:
"EcrecTBeHHOHayUHas
HanpaBaeHHOCTh"

Vuebnas nabopamopus
1O HelpomexHono2uu

B cocmaas exodsam: Cencop Tun [ ne menee I uim.,
oGecnevusaem 6O3MONCHOCHb PecUCMpayuu CusHald
AeKMPULECKOT aKMUGHOCIIY MblULY
(anexmpomvuozpavmel, IMI). Pecucmpayus oonxcra
OCYUeCMENAEeMCsT HEUHBAZUBHO, CYXUMU DNEKMPOOaMU,
{ondcHa umMemsca 803MONCHOCIHb KPENNEHUA K PYKe
ueoBeKd, Ymo JONNCHO asams 603MONCHOCNTb
pecucmpuposams S1eKMPUHECKYIo AKMUGHOCINU MbLULfbl
6 obnacmu, Had KOMOPOLl PACRONA2ACMCH KPerIeHue.
Tpu Hanpsaxceruu meiuifol doaxcHa Geime obecnevena
GOZMONCHOCT b Haé.’H(JC)GHH}! nyunocmu cucHand (J??.G.
npucymemesue IMI), npu paccraénenuu muluiiol - ee
omcymemeue. Cencop Tun 2 ne menee | wim.,
obecneuuaaent GO3MOACHOCIL PESUCPAYUU CUSHARA
homonnemuzmocpammel (PIT) onmuyeckum nymem, 3a
cyen UsMeHeHus OMPa)CceHHo2o oM KPOBeHOCHbIX
cocydos ceema, 00veM Komopblx UaMenaemes noo
soz0eticmenem nynecogol goanl. Cerncop dondicen bvine
obecneyen 803MOANCHOCMbIO Kpenienus K I’JOO}JI{UE‘!K@
nanvya venosexa. Cencop Tun 3 ne menee I wm.,
obecneyucaen s03MONCHOCHb pecucmpayuu cueHAda
paekmpoxapouozpammol (K1) ne unsasusHsim
cnocobom, pecucmpayuu 1, 11 u 11l omeedenuii. Cencop
Tun 4 ne menee | wm. obecneyugaem GO3IMOANCHOCHTD!
pecucmpayuli CUcHana KOMCHO-2anbGaHUYeCKOl peakyuu
(KT'P), pecucmpayusa komopoeo ocyujecmensemcs na
NOCMOAHHOM MOKe, ROOKINOYEHUS K meny wenosexkd ¢
nomouysio cyxux anexmpodos. Cencop Tun 5 ne menee |
in., 06@()1’.’6‘!11’60(3.’1? GOIMOINCHOCM b, pecucmpayu
cucnana snekmpudeckon akmusnocmu mozea (391 ¢
NOMOWUbIO CYXUX HEUHBA3UBHBIX 35?8.‘(”1[90[)()6,’
pecucmpayuu S,WEKiipr‘IECKOﬂ aKmueHoChU pasHblx
Doneti mozea. Cencop Tun 6 ne menee I wim.,

uem
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HaumenoBanue
obopyaoBaHHsA
(PBIIO)

KpaTKue NpHMEPHBIE TEXHHYECKHE XaPAKTEPUCTHKH
(PBIO)

Eaunnua

H3MEPEHHH

KonanuecTso

obecnenusaem 60IMONICHOCMb, PeUCpayuul CueHand
konebanus epyonoi kiemru (Cencop ObIXanus),
onpedeneHus vacmomsl Ovixanus. Ycempoucemso 01
cOOpa dannbix Om CEHCOPOs U nepedayu na
nepcoHaneHblil KOMAbOMep obecheyusaern
8O3IMOUCHOCHIL COOPA OAHIBIX OM HOOKNOYEHHBIX K HEMY
ceHcopos u omnpasky noayuennvlx oanuwix Ha K.
ITodkmouenue yenmpaisnozo modyis k 11K donscno
ocyugecmeanamees ¢ novowslo USB-kabens. Yempoucmso
st cbopa OanHblx DONNCHO UMEMb 2WIbBAHUYECKYIO
wzonayuo om K, obecnevusams 603MONCHOCHb
00HOBPEMEHHO20 NOOKNIOYeHUS BNI0Mb 00 4 CeHCOPOG.
Kaoicowiii uz exodos Yempoiicmea 015 coopa dannelx
QondicHo uMems 2aib8AHUNECKYIO usonayuio (obecneyenue
MENCKAHANBHOT 2ATbBAHUYECKOT U30NAWU).
Iodkmouenue cencopos Kk Yempoiicmay ona coopa
VAHHBIX OCVUECMBNAEMCS ¢ ROMOUbIO
cneyuanusuposanielx pazvemos muna LEMO,
oBecheyusalonjux NPAagUIbHOCHTs NOOKAIOYEHUS Pa3bemd
U CHUNCAIOWUX PUCK CVHALIHO20 KACAHUS PAZHLEMOE

M OKONPOBOOSUUX Yacmel, d MAKJICce 0DeCneYUGaIOUUX
Baupumy Om HeCaHKYUOHUPOBAHHO20 NOOKIIOYEHUSL KK
npousgonsuviv yempoucmeam. Modyns «Knonka» ne
venee I wm., obecnenusaen O3MONCHOCIb: PAIMEMKU
peaucmpupyemsix cuenanos. Komuwecmeo pasmeiaemblx
COCMOAHUT cucHana ondicHo Getms He MeHee 3-x
paznuinelX Kane2opuil. Yempoicmeo 0 pecucmpayuil
apmepuanvrozo 0agnenus ne menee I um.
Memoouueckoe nocobue, KOMopoe OONACHO COOEPAHCANb
e menee 30
1aBOPAMOPHBIX/ AP aKMUYeCKUX/0eMOHCMPAHOHHBIX
nabom.

Murxpockon yugpogcol

Tun muxkpockona: duonocuueckuil Hacaoka mukpockona:
wonokyaapras Haznauenue: nabopamopnetit Memoo
uccnedosanua.! caemuoe nore Mamepuan onmuxu:
onmuueckoe cmexno Yeenuuenue mukpockona, kpam: 64
— 1280 Oxynaper: WF16x Obvexmuse: 4x, 10x, 40xs
(noonpyaicunennoiti) Pesonveepras 2onoska: na 3
obwexmusa Tun nodcéemKu: 3eprano un ceemooduoo
Pacnonoxcenue noOCBemKuU: GEPXHAA U HUDIICHASA
Mamepuan kopnyca: memani [Tpedmemuwiil cmoiuui, Mm:
00 Hemounux numanus: 220 B/50 Iy HYucno
wezanuxcenen: |

utm

22.00

[uhposas
nabopamopus no
IKON02UU

Obecnevusaem nposedeniie yuebnozo IKOI0SUNECKO20
MONUMOPUNEa UHCMPYMEHMANbHbIMU Memodamu. Habop
NPUMEHAEMC NPU U3YYEHUN IKON02uH, Duonozuu, Xumuu,
ceoepauu u npupodosedenia, a maxice s
LHOUGUOYWIbHBIX UCCTEO0BAHUS U NPOCKMHOU
DeamenbHoCmu WKOTbHUKOS. Komnnekmayus:
BechposoOHOl MYTbMUOAMYUK NO IKONO2UYECKOM)
MOHUMOpUHEY ¢ 8-10 acmpoeneiMu damyuxami: Jamuuk
numpam-uonos Jamuuk xnopud-uonog Jamyux pH ¢
Duanazonom uzmvepenus ne yce wem om ) 0o 14 pH
Hamuuk eraxciocmu ¢ duanazonom usmepenus 0...100%
amuuk ocgeujeHnocmu ¢ QUanazoHoM UsMepeHus He
voice wem om () do 180000 ax Jamyux memnepamypul ¢
Duanazonom uzmepenus ne yace vem om -20 oo +140C
amuuk 21eKmponpogooumMocniu ¢ Ouanasonamu

uitm

13.00




n/n

HaumeHnoBaHue
obopyaoBaHUs
(PBITIO)

KpaTkuie npuMepHble TeXHHYECKHE XaPAKTEPHCTHIKH
(PBIIO)

Ennnuna
H3MepeHHs

KosnueeTBo

uzmepenus ne yoee vem om 0 0o 200 mxCwm; om 0 do 2000
vwrCwm; om 0 0o 20000 mxCwm Jamyux memnepanypbi
OKpYAHCatougett cpedsl ¢ OUANGZ0HOM USMEPEHs He YIice
uem om -20 0o +50C Omoensusle damuuru u
vynemudamyuku: Jamuux 36yka ¢ yyukyuen
UHINEZPUPOBAHLA ¢ OUANA30HOM UIMEPEHUS YACHION He
vmenee yem om 50 Iy 0o 8 kly; Jamuuk enasicnocmu
nougel ¢ Quanazonom usmepenus ne yoce uem om 0 do
50% Hamuuk oxucu yenepoda ¢ Quanazonom usmepenia
He yace wem om 0 0o 1000 ppm Mynemudamuux
onmuveckoll NIOMHOCH U MYMHOCIU CO 6CMPOCHHBIMU
damyukamu: Jamuuk onmuyeckoti nwiomuocmu 470 um ¢
Juanazonom uzmepenust om 0 do 2 D Jamuuk
onmuyeckol niomHocmu 525 HM ¢ QUanazonom
usvepenun om 0 0o 2 D [lamuux onmueckou
nromuocmu 630 nm ¢ duanazonom usmepenus om (0 0o 2
D [lamuux mymuocmu pacmeopos ¢ Quanasonom
wsmepenus om 0 0o 200 NTU Axceccyapur: Kabenv USB
coedunumensuwiil (2 uim.) 3apsonoe ycmpoucmso ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Cmepocens 015 3akpeniens 0amiukos 6
wmamuse Kpamioe pyrogoocmeo no sKChiyamajuu
yudhposoit nabopamopuu Hpoepammnoe obecneuenue
Memooduueckue pexomendayuu ne menee 20 pabom
Ynakoska Hanuvue pycckoszelino2o cailia noooepaickl,
Hanuye 6UdeoPONUKOS.

[ughposas
1abopamopusi o
(/)ll&‘ll()}?(}&'ull
(npodhunbibill yposens)

Obecnevusaem nposederue UCCIe008anus Ho
DYHKYUOHUPOBUHUIO HEI0BEUECKO20 Op2aHU3Md.
Komnnexmayus: becnpogoonoii mynemudamyur no
huzunonoeuu ¢ 5-10 gcmpoeruvimu damuukamu: Jamuux
apmepuanvrozo dagnenus (0. 250 vy pm. em.) Jamuuk
WAbCa ¢ Quanazonom usmepenus ne yuce vem om 30 do
200 yo/viun Hamuui memnepamypel mena ¢ OUanazoHom
wzvepenust e yoice wem om +25 do +40C Jamyuk
uacmomst ObIXanus ¢ QUanasoHoOM UIMEPeHUA He yoice
wer om 0 do 100 yuxknos/yvun Jamyuux yckopenus ¢
noxazamensvu £2 g; +4 g; £8 g Omoensnere
vempoiicmsa: Jamuux KT ¢ Ouanazonom uzmepenus ne
vorce vem om -300 0o +300 mB) Hamuuk curomep ¢
Duanazonom uzmepenus ne yoce uem om 0 0o 40 H
Viamuuk oceewjernocmu ¢ OUanasonoM UsMepenus He
orce wem om () do 180000 ax Axceccyaper: Kabens USB
coedurumenshblit 3apaonoe yempolicmgo ¢ kabeirem
niniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pykogoocmeo no skchiyamayuit yugposoi
rabopamopuu [lpozpammuoe obecneyenue
Memoduueckue pexomendayuu ne menee 20 pabom
Hanuuue pycekosizerunoco catima nodoepacku Hanuvue
UOCOPOIUKOB.

uim
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HaumenoBanue nanpasjennsi: "Bazoeas (0ds3ameivnan wacme) (Mag1oKoMaeKmuas wikoaa)"

HaumeHoBaHue
pasnena:
"EcrecTBeHHOHAaYY Has
HAIPABJIEHHOCTh
(MaJIOKOMIIEKTHas
mkona)"

[[uchposas

]?(I(SOPCHHO.DI(}I no

Obecneunsaem 6blROIHEHUE IKCAEPUMEHMOE8 O MeMam
kypca guzurku. Komnaexkmayua: bechpogodnoi

uim
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HaumenoBanue
ofopynoBaHust

(PBIIO)

KpaTKue NpHUMEPHbIE TEXHHYECKHE XapaKTepHCTHKH
(PBIIO)

Enunnna
H3MEpPEHH S

KonnuecTBo

uzuxe (yuenuvecrasn)
(;’MCIJ.' OKOMWIeKmHdas
wKoAda)

MYTLIMUAAmyUK 1o usuxe ¢ 6-10 GCMPOCHHBIMU

amyuuxamu: L{ughposon damuux memnepamypol ¢
yuanazonom usmepenus ne yoice wem om -20 0o 120C
[{uchposoii damuukx abconomnozo 0asienus ¢
Ouanazonom uzmepenust ne yoce vem om (0 do 500 rlla
amuux Maznunminozo noaf ¢ QUuanazonom UsMepenis He
vorce wem om -80 do 80 mTn Jamyuk nanpsisicenus ¢
Ouanazonamu uaMepenus ne yoce yem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o +15B [Jamuux
moka ne yace uem om -1 do +14 Jamuuk axcenepomemp
¢ nokasamensmu ne menee yem.! 2 g; 4 g; £8 g
Omadenvneie yempoiiemea: USB ocyunnozpag ne menee 2
kanana, +/-10 B Axceccyaper: Kabens USB
coedunumensnelii 3apsaonoe yempolicmao ¢ kabenem
minilUSB USB Adanmep Bluetooth 4.1 Low Energy
Koncmpykniop onst npogedenus dIKCRepumMernos
Kpamikoe pykosodcmeo no skcriyamayui yu@poso
nabopamopuu [Ipozpaymmioe obecnevenue
Memoduueckue pexovendayuu (40 padom) Hanmue
pyceroazbiuio2o catma noddepxcku Hanuvue
GUACOPONUKOG.

Lughposas

(vuenuveckas)

Obecnevusaem guinoanenue 1aoopamopusix pabom no
NUMUL HA YPOKAX 8 OCHOGHOU WKOIE U HPOEKMHO-
1HCCned0Bamenbekoll QesmenbHoChu Yuajuxcs.
Komnnexmayusi: becnpogodnoli mynemudamyux no
v ¢ 3-ma gempoennoivu oamyurxamu: Jamuux pH ¢
Juanazonom wzvepenus ne yace vem om 0 0o 14 pH
Tamyuk 21eKmponposoouMocmu ¢ QUanazonamu

wkCai; om 0 do 20000 mxCwm Jamuuk memnepamypel ¢

nabopamopus NO XuMUUOUAnazoHom usmepenus e yoce wem om -20 0o +140C

Omadenvroie damyuxu: JJamuuk onmudeckot iomHocmu
525 nm Axceccyaper: Kabeno USB coedunumenvmbiii
Bapadnoe yempoticmego ¢ kabenem miniUSB USB
doanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOBOOCMBO NO IKCRIVamayuu yugposoi rabopamopuu
Hatop nabopamoproii ocnacmxu Hpoepavmuoe
obecneuenue Memooduueckue pexomendayuu ne menee 40
pabom Hanuvue pycekoaspluno2o caiima noooepicki
Hanuuue sudeopoiurkos.

uzmepernus e yoce wem om 0 do 200 mkCu; om 0 0o 2000

uim

18.00

[upposas
nabopamopus no
Ouonozuu
(yuenuueckas)

Obecnevusaem goinoanenue iabopamoprslx padom Ha
VpoKax no Ouoa102ul 8 OCHOBHOU WKOAE U NPOEKINHO-
1CC1ed0BaMeNbCKol OesmMelbHOCHU YUaUjUXCA,
Komnnexkmayusi: becnpogoonoit Myibmudamuux no
buonocuu ¢ 5-10 gempoentsiMu damuukavu: Jamyux
araxcnocmu ¢ duanazonom uzmepenus 0...100% Hamuux
OCGEU{CHHOCTU C QUANAZOHOM UMEPEHUA He yotce Hem om
() 0o 180000 ax Jamyux pH ¢ ouanazonom uzmepenusn He
poice uem om () do 14 pH Hamuux memnepamypot ¢
Quanazonom uzmepenus ne yoce vem om -20 oo +140C
amuuk memnepamypel okpydcaiouel cpedst ¢
Quanasorom uzmepenus ve yoce yem om -20 0o +40C
rceccyapul: 3apadnoe yempoiicmeo c kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
IVKOBONCINGO MO IKCATYamayuu yu@posot radopamopui
L[uchposasn cudeoxamepa ¢ MEMALIUYCCKUM WM AMUBOM,
nazpeuienue ve menee (0,3 Mnuke [lpoespammioe
obecnevenue Memoduueckue pexovendayuu ne menee 3

utm

18.00




n/n

HaumenoBanue
obopya0BaHUS
(PBITO)

KpﬂTKHC NMPHMEPHBIC TEXHHYECKHE XaPAKTEPUCTHKH
(PBIIO)

Envnuna
H3MepeHHS

KoanuecTBo

pabom Ynaxoexa Hanuuue pycckosizbiuHoeo cauma
ModdepcKU, HAIUYUe GUOCOPONUKOS.

HanmeHoBaHUE
pasnena:
"KomnbrotepHoe
o0opyloBaHne
(MaloKOMIIEKTHaA
kosna)"

MDY (npunmep,

ckarep, Konup)

Tun yempaoiiemea: Mnozoghynkyuonansioe ycmpoucneo
(MDY): Lgemnocms nevams: veprno-benas, Texuono2us
neyamu: anekmpospadhuneckas (1azepras,
ceemoduodnas); Popymam nevamu. ne menee A4; Tun
CKAHUPOBAHUA: NPOMANCHBII/ MAGHULeNHBLL,
\Bo3yMoaCcHOCHb CKaHUpOBans 6 hopmamax: ne menee
4, Cnocob nodxkmiovenusn: LAN, Wi-Fi, USB

utm

9.00

Hoymbyk

Dopm-haxmop: Hoymoyk, Pazmep duazonanu: ne menee
13.6 owtivoas; Paspewenue sxkpana: Full HD, Quad HD
win Ultra HD; O6wguii obvem yemanoenenHou
onepamusnon navsimu. ne menee 8 'oaiim,;
Marcumanosheiti 00Ul HOOdepACUBaeMblll 00beM
onepamusnoil havami. ve menee 16 Ioaiim; Obvem SSD
wakonumena: ne menee 240 Foaiim; Becnpogodnas cesize:
Wi-Fi; Konuuecmeo scmpoennvix 8 kopnyc nopmog USB:
e menee 2, uz komopuix He menee | donocrno dorme USB
sepcuu e nudice 3.0; Paspewenue 26-kamepe,
Mnurcens: ne menee (0.3, Bempoenuoiii muxpoghon;
Knaguamypa ¢ packiadkoil U MapKuposKoll Kiagui
OWERTY/HIVKEH; Hoodepacka cmandapmos
Gecnposoonoil caazu: 802.11a/b/g/n/ac;

I Tpouzcodumensnocnio npoyeccopa (3navenue
noxazamenst «CPU Mark» no mecmy «Laptop & Portable
CPU Perfomance»
http:/fwww.cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuyue manunyiamopa Molils 6
womnrekme: da; Vemanoenenuas onepayuonnas
cucmema ¢ epahudeckuM nolb308aIMeNbCKUM
unmeppeticom, ceedenus 0 KOMOPOM GKIIOYEHbl 8 COUHbLI
neecp POCCUNICKUX RPOZPamMm 051 31eKMPOHHbIX
GEIYUCTUIMENbHBIX MAWUH U D3 OAHHbBIX,
Yemanosnennviii nakem ogucnozo npozpammuo2o
oOecneyenus, COBMECUMO20 ¢ YCMaHO8AeHHOT
ONEPAYUOHHON CUCMEMOT, CBeOeHUsl O KOMOPOM
GRAIOYEHBL 6 COUNBLT PECCIP POCCULICKUX NPOSPAMM OISt
9JCKIMPOHHBIX GOIMUCTUMENbHBIX MAWUH Ut 6A3 DAHHbIX,

uim

18.00




