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Komurer o6pasoanus u nayku Kypcekoii o6sactu
IITP UK AS
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r. Kypck

O BHecennn nsmenennii B [Ipuka3s koMuTeTa 06pa30BaAHUS U HAYKH Kypckoii
obsactn ot 08 mexabps 2021 Ne 1-1415 «OG yTBeprkaeHUN NepedHst
000py0BaHUsI, PACXO/HBIX MATEPHAJIOB, CPEACTB 06GYUCHHS H BOCITHUTAHUS
JUIsL CO3IaHUS M obecrieyeHust JyHKIHOHUPOBAHMS IEHTPOB 00Pa30BaAHUS
€CTeCTBEHHO-HAYYHOH U TEXHOJIOTHYecKoi HanpasJjeHHocTel «Touka
pocTay B 0011e00pa3oBaTeIbLHBIX OPraHU3AUMAX, PACTIOI0KEHHBIX B
CeJIbCKOH MECTHOCTH M MAJILIX FOPOJAX B pamMKaXx (efiepajibHOro NpoeKTa
«CoBpemeHHast IIK0J1a» HAIIMOHAJILHOTO NpoekTa «O6pa3oBanuey,
peasindyemoro Ha Tepputopun Kypckoii o6actu»

Bo wucrnonuenne mpuxasa komurera 06pasoBaHMS M HAyKH  Kypckoit
obmactu ot 29.11.2021 Ne 1-1357 «O peanuzanuy MepONPHATHIA [0 CO3MAHMIO U
¢ynkuponmpoBannio B 2022 - 2024 romax B obmreoOpa3oBaTesIbHBIX
OpTaHU3AlMsX, PACIOJIOXKEHHBIX B CEIbCKOM MECTHOCTH H MaJbIX IOpojax
Kypckoit  oOsactd,  HeHTPOB  06pasoBaHMs  €CTECTBEHHO-HaydyHON W
TEXHOJIOTMYECKON  HANPABJIEHHOCTEH B  paMkax (elepalbHOro  MpoeKTa
«CoBpemMeHHas MIKOJIa» HALMOHAILHOTO TIpoekTa «O6GpasoBaHme

[TPUKA3BIBAIO:

1. YTBEpAUTh H3MEHEHHA B IIepedeHb OOOPYHIOBAHHA, PACXOIHBIX
MaTepHasoB, CPEACTB OOYYEHHS U BOCIHMTAHHUS IS CO3LAHUS M OOECIIeYeHHs
(QYHKIMOHHPOBAHMS  IEHTPOB  O6GpPA3OBaHUS €CTeCTBeHHO-HAyYHOH U
TEXHOJIOTHYECKOH HampasienHocTell «Touka pocray B 06I1e06pa3oBaTeIbHbIX
OpraHu3alysAX, PAacCIONOXKEHHBIX B CEILCKOM MECTHOCTH M MalbIX Iopojax B
Kypcko#t obiractu B 2022 rony, cornacoBanusle mucsMomM ®IAOY ®H®OPO ot
11.04.2022 Ne 100/1104-09 (ITpunosxenwue 1).

2. KoHTpostb 32 HCIOJHEHHEM HACTOSIIETO MPHKa3a BO3IOXKHUTEH

Ha 3aMECTUTEIs IIpeficeaTeliss KoMUuTeTa 00pa3oBanus 1 Hayku Kypckoii o6nactu
A .H. Kabana. -

3. Hacrostini ripukas BeTynaeT B CHILy ¢ MOMEHTA er'o ITOIITHCAHWS,
H.o. npezcenarerist KoMuTeTa _ W‘ H.A. bactpukosa
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W.o0. npepcenarens komurera
Haraynms Anexcannposna Bactpukosa

I/Ii Qpa@pyxwmmngmén Kypcxkas o6iacts

B paMKax peanusaiuu Meponpusatus "CopMuposaH 1 YTBEPIKIEH MH(PACTPYKTYPHBIH JTHCT"
MopoxkHOM kapTe! "Co3znaHue u (yHKUMOHMPOBaHKE LEHTPOB 00pasoBaHus €CTECTBEHHO-HAYYHO 1
TexHoxorieckoit HanpasnernocTel «Tot4Ka pocTan”

B 2022 romy

CBOHASI UH®OPMA LM ST

[ Neu/n Haumenosauue nanpasnenns
1 bazosas (o6sizamenvuas yacimo)
2 [{ononnumenvroe o6opydosarue
3 basosas (obsizamenvuas yacmo) (Manoxommnexmmas wxona)

OTBETCTBEHHDII
HCIOJIHHUTE b

EsnoxumoB Esrenuit AHATONBEBUY, 3aMECTUTEb HAUA/IbHHKA ylipasnenus npoekramu OI'BY JITTO KHUPO
(PHO, posxnocrs)

+7 920 737-62-63, rvpod6@mail.ru

(nomep MoGILHOrO Tejiedona, email)




HudpacrpykrypHblit et

HaumenoBanue KpaTkue npumepuble Texunyeckue Ennnnna
KoJsimuectno)

obopynoBanus (PBIIO) Xapakrepucruku (PBIIO) H3MepeHHst

Hanmenoauue nanpasaenusi: "bazosean (o6s3amenvnasn uacmeop)" |
Hanmenosanue paznena: ' '
"Ecrecrentonayunas
HATIPABICHHOCTS"

[
|

Obecneyusaem svinonnenuye OKCNEPUMEHIMOG no memam
ypea usuxu, Komnnexmayus: Becnposodnoii

MYIbImuOamuux no gusuice ¢ 6-1 sempoennvimuy
Oamyuxamu. Lludposoi damuur memnepamypor ¢
Ouanazonom usmepenus ne Yoree wem om -20 do 120C
Llugposoii damuuic abeonommnozo dasnenus ¢
Ouanazonom usmepenus e Yorce wem om 0 00 500 klla
Jlamuux maznumnozo nons ¢ duanazonom usmepenus
pe yoice vem om -80 do 80 mTn Jamuux Hanpsiolcenus, ¢
ouanazonamu usmepenus e yoice wem om -2 0o +2B;
om -5 0o +5B; om -10 do +10B; om -15 00 +15B
{amyux moxa ne yoice vem om -1 do + 14 Hamuux wm 69.00
qKcenepomemp ¢ nokasamensmu e menee uem: +£2 g;
=4 g +£8 g Omoenvnvre yempoiicmsa: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyaper:
Kabeny USB coedunumenviuiii 3apsonoe yempoiicmao
c kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
nergy Konempyimop ons nposedenus
prcnepumenmos Kpamroe pyrkosodcmao no
oKReiyamayuu yudyposoti nabopamopuu Ipoepammnoe
obecnevenue Memoduyeckue pexomenoayuu (40
vabom) Hanuvwue pycekossviunozo catima noodepaicru
Hanuuue BUICOPONUKOG.

Llugposasn nabopamopus
no Qusuxe (yuenuuecrasn)

Obecneuusaem soinonnenue nabopamopelx pabom no
VUMUU 1A YpOKaX 8 OCHOGHOTI uiKkone u npoexmuo-
UCCnedoBamensekoil desmensnocmiy yuauuxcs.
Komnnexmayus.: Becnposonoii MYNoMUOamuuK no
UMUU ¢ 3-Mst 6empoennviiu damuuamu: Jamyur pH
C Quanasonom usmepenus. e Yoice wem om 0 0o 14 pH
Uamuui snexmponposodumocmu ¢ duanasonamu
usmepenus He yoice wem om 0 0o 200 mxCui; om 0 do
2000 micCa; om 0 00 20000 micCh Hamyui

Hugpposas nabopamopus [neMnepamypul ¢ QuanasonoM usmepenus ue yaice yem
10 xumuu (yuenuuecras) lom -20 do +140C Omoenvuvie damuuru: Jamyux
onmueckoli niomiocmu 525 nm Axceccyapor: Kabenw
USB coeounumenvoii 3apaonoe yempoiicmeo ¢
cabenem miniUSB USB A oanmep Bluetooth 4.1 Low
Lnergy Kpamrkoe pykosodcmaeo no AKCHIyamayiuu
Yupposoii nabopamopuu H abop nabopamopnoii
ocuacmru llpozpammnoe obecnevenye
Memoduueckue peromendayuu ne menee 40 padom
Hanuuue pyccrkoszviunozo caiima noodepaicku Hanuyue
6UOCOPONUKOG.

wm 69.00

Obecnevusaem suinonnenue nabopamopuvix pabom na
YPOKax 1O Guonozuut 6 0cHOGHO wKoNe U npoeKmio-
UCCIe006amensekoil desmensnocmi yuauguxcs.
Lugpposas nabopamopus |K omniexmaus: becnposodnoii mynvmudamuuik no

o buonozuy Ouonozuy ¢ 5-10 sempoennvivu damuukamus Hamuui wm 69.00
(yuenuueckas) srasiciocmu ¢ Quanazonom usmepenus. 0... 100%
Viamuuic oceewyennocmu ¢ duanasonom usMepenus ne
oice wem om 0 0o 180000 ke Jamuux pH ¢ duanazonom
usmepenus e yoice wem om 0 do 14 pH Jamuux
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HaumenoBanue

o6opyaosanus (PBIIO)

Kpartiue npumepnbie Texnnuecicne
xapakrepuceruku (PBITO)

Eaununa
H3MepeHust

Konmyecrso

1MEMNCPAMYPLL ¢ QUANAZOHOM UZMEPCHUS. HE Yoice wem
om -20 do +140C Jamuui memnepamypuoi
OKpy2ICaIoueti cpedol ¢ QUanazonom usmepenus. ne Yoice
em om -20 0o +40C Axceccyapor: 3apsonoe
yempoticmso ¢ kabenem miniUSB USB Adanmep
Bluetooth 4.1 Low Energy Kpamioe pykosodemeo no
PrCRIyamayun yugposoi nabopamopuu Lugposas
GUOCoKamepa ¢ memannuyeckum umamugonm,
vaspeuciiue re menee 0,3 Mmuxe [Ipoepammnoe
obecneuenue Memoduueciue pexomendayuu ne mernee
30 pabom Ynaxosrka Hanuuue PYCCKOA3bINHO020 calima
11000epoicku, nanuyue BUOCOPONUKOG.

Haumenosanue pasnesna:
"Komnbioreproe
oGopynosanue"

Hoymbyx

@X?ECMB/TH(BE%TF Fa&wep Quazonanu: ne
venee 5.6 dodimos,; Paspewenue okpana.: Full HD,
Quad HD wnu Ultra HD; Ob6wuii 0bvem
CIMANHOBNCHH O ONEPAMUBH O namamu: e menee 8
[Gaiim; Maxcumansuviii obwuii noddeparcusaemoiii
00vem onepamusnoti navismu: ne menee 16 I baiim,
Obvem SSD naxonumens: ne menee 240 T6arim;

becnposoonas cesise: Wi-Fi: Konuvecmso

scmpoenneix 6 kopnyc nopmos USB: ne menee 2, u3
[<Omopuix e menee 1 donacno Gorms USB sepcuu e
nuoice 3.0; Paspeusenue 6a0-kamepol, Mnukcens: ne
menee 0.3; Bempoennwii mukpoghon; Knasuamypa ¢

DACKNAOK Ol U MAPKUPOBKOT KNGAGUIL
OWERTY/HIIYKEH; [T oddepaicka cmandapmog
becnpocodnoii ceasu: 802.11 a’b/g/n/ac,
[Ipoussooumenvrocms npoyeccopa (3Hayenue
roasamens « CPU Marky no mecmy «Laptop &
Portable CPU Perfomancey
hiip:/twww.cpubenchmark. net/| aptop.html): ne menee
5000 edunuy; Hanuvue MAHURYISLIMOPA MblUib @
[Komniexme: da,; Yemanosnennas onepayuonnas
cucmema ¢ epaguyecium nonv308amensCium
unmepgheiicom, ceedenus o Komopom GrIOeHb! g
eQunblil peecmp poccuticiux npozpamm Ons
PACIKIMPOHHBIX GOLYUCUMENLHOLX MAUUH U 6a3 OaHNbIX,
Yemanosnenioni nacem oghucnozo npopamMmHo2o
obecnevenus, coemecnmumozo ¢ yemanosnennoti
ONEPAYUOHIOL Crcmemot, ceedenus o KOMOp oM
GIAIOUCHBL 6 COUNbLL peecmp POCCUticKux npozpamm ons|

PACKINPOHHBIX GOIYUCTUIN CNLHbIX Mawun u 6as OanHvix.

utm

46.00

HaumenoBanue n

anpasaenus:: “fonounumensuoe 060pydosaiue”

HaumeHoBanue paspneia:
"Komrmbioteproe
obopynoBanne"

Hanmenosanue pasnena:
"TexHosnoruueckast
HAIPAaBICHHOCTL"

015 UzyUeHus
MHO20KOMNOHCHIMHBIX
nobomomexnuyecrkux
cucmem u

MAHUNYIAYUOHHbIX

Obpasosamenvroiii nabop

Obpaszosamensuviii nabop doncen oo
npeodnasnaven ons usyyenus pobomomexnuyeciux
[MCXHONO2U, OCHOG UHGHOPMAYUONHIBIX MEXHONO2ULl U
IMEX1ON02UL NPOMBIULICHIOT] asmomamusayuu, a
(MaKaice mexnHonoeuil I7/)0/'}70/77”/71/})0(%]!110! U

a0oumusHozo npoussodcmsa. B cocmas Habopa

um

35.00




Ne Haunmenosanue Kpariue npumepubie Texunuecicne Eanunua KO THYECTRD
1 06opynoanns (PBIT0) xapakrepueruin (PBIIO) u3MepeHs

pobomog

QONdACHBL 6X00UMb KOMANEKMYIOWUE U ycmpotiicmaa,
obnadaiougue Koncmpykmusnoi, annapamuot u
1PODAMMHOTI COBMECHUMOCIbIO OpYe ¢ opyeom. 1)
Komnnerm koncmpyimusioix anemenmos us memana U
PIACIUIG Oiis cOopiu Modeneti Manunynsyuonvx
pobomos ¢ yenosoii kunemamukoi,
iockonapanienvr ol kunemamurod, Delta-
Kunemamuron. 2) Humennexmyanonoii cepeomModyb ¢
UHIMEEPUPOSAHNOL CUCIMEMOT] Ynpasienus - ne menee
7uim. Cepomodyns donaicen 0bnadame
UHITEC2PUPOBANHON CUCINEMOTE YRpasHeHus,

obecnevusaioweri obpamiyio cesize un KOHIMpOonns
[1ApaMempos - noNodICenUe Gand, CKopoCHb GPaLeHUs,
Hazpysia npusooa, a maioice obecneuusaiow e
BO3MODICHOCIb NOCKCO0BAMENbHO20 NOOKNIOYCHUS opye
C Opy2om u ynpasnenus cepeomModynsMU NO
nocnedosamensiomy NONYOYRNCKCHOMY ACUNXPOHHOMY
unmepdeiicy.  3) Po6omomexnuyeciuii KOHmMpoaep,
npeocmasisiouguii coboii Modynsnoe yemporicmaso,
crAI0YaIOUee 6 ceOs OOHONNAMHbIT] MUKPOKOMPbIOMED
OJIL GOINONHENUSL CAOIICHBIX QoI YUCTUM b HbLX
onepayui, nepudepuiinoii Konmponnep ons
PRPAGHEH UL GlHeutnuMU yempoticmeamit u niamy
DACULUPCHUS OIS ROOKNIOYCHUS GHEULHUX yempoiieme.
Modynu pobomomexrueckozo KOHMPOINepa 0onicHul
obnadams 0dnospemennoi KOHCIMPYKIMUGH O,
ANNAPAMHOU U NPOSPAMMHOTI COBMECIUMOCHILIO opye ¢
Opyeom. Pobomomexuueciuis KOHmponnep donvicen
YO0GHemEOpAML Mmexituueckum xXapaxmepucmuxam:
KONI=GO A0€p BCIMPOEHH 020 MUKPOKOMNbIOMEP - He
vienee 4, makmosas vacmoma s0pa - ne menee 1,2 I'T Y,
0bvem O3Y - ne menee 512 M®6, nanuyue unmepghericos
- SPL, [2C, [-wire TTL, UART, PWM, yugposwie - ne
venee 16 wm u ananozosvie nopmer - ne menee 8 wm
OJ15L ROOKINIOUEHUS. GHEULHUX yempoiicme, sempoenmwii
vukpoon, a maroce WiFi unu Bluetooth ons
KOMMYHUKRAYUU CO GHEULHUMU YCImpOTicmEamy,
Pobomomexnuueciuii konmponnep donacen
obecnewusams cozmodcocms NPOEPAMMUPOGANUSL ¢
1n0MOU6I0 cpedems szvlkcos C/CH+, Python u cso60dno
bacnpocmpansemoti cpedot Arduino IDE, a maxoce
IPAGIEHUS MOOCNAMU POBOMOMEXHUNECKUX CUCTIEM ¢
110MOUYb10 cpedol ROS. 4) MTpoepammupyemoii
[conmponnep - ne menee luim. lpozpammupyerorii
[conmpoiep donaicen npedcmasising coboi

GOLLUCTIUM CHOHBLI MOOYIL, 0ONAOAIOUUM YuDPOsLIMU
[1OPIMamil - e Menee 8 uim u aHano2o66LMYU NOPmMami -
e menee 16 wm, unmepdesicavu UART, 12C,SPL TT. L,
. maraice modynem b6ecnposodnoii casasu muna
Bluetooth unu WiFi ons cozdanus annapanito-
(1pocparmiolx peutenuii u """ yyuoix/cmapm -
yCmpoticme Ons paspabomiu peuienudi "M wmepuem
ceweri""""". 5) IThama PACULUP eHUS

1P OZPAMMUPYeMO20 KOHMpPOInepa — ne mernee luum,
[Inama pacwupenus donacna obecnevusame
BO3MODICHOCIL NOOKNIOYCHUS YHUGEPCANbLHO20
BOLYUCHUIM CIILIH 020 A//OO))/]/‘{ Kcemu /70C/}C()C/776()/W

unmepdhetica Ethernet. ITnama pacuiupens. QonicHa




Z

Haunmenosaune

n/m oGopynoanus (PBIIO)

=

Kpatkune npumepubie Texunueckne
xapakrepuernku (PBI10)

Ennnnua
H3Mepenus|

KoJinyectno

oOnadame nopmamu 6600a-eeicoda Ons ROOKMIOUeHUS
YuhpossIx u ananozosix yempoiicms — ne menee 40
uem, unmepeeiic SPI u sosmooicnocmoio nodiniovenys
GHeutHen kapmol namsmu. 6) Mooyne mexnuyecroeo
spenus, npedcmasnsiowuti coboi yemporicmso na 6ase
BOLUUCTUNENIOHO20 MUKPOKOHMPOINEPa U
wHmeepUposan ol kamepot, obecnevusaiowee
PAcnosnasaie npocmeiuux u306pasicenuii na modyne
3d cuem C()60/77(§’€/I//()IX GOLMUCTUMEN bHbIX
Gosmooiciiocmei - ne menee luim;  Modyne
Mexnuuecko2o spenus donicen obecneyusams
BOSMOACHOCI KOMMYHUKAYUY C QHATOSUMHBIMU
MOOYISIMU NOCPedCmaom wunbl na 6ase
rnocnedosamensiozo unmepgheiica ¢ yenoio Oanbretuier
1nepeoa pesyiomamos usmepenuii epynnot MoOynell nd
VIPAGIAIOuee GolYUCIUMENbHOE YCmpolicmao,
noOKIIOYCHIOE K QaHHOT uiuNe, Mooynv mexnuyecrozo
3peHUsL Q0MICEH 0BECHeUBAMY GOIMOICHOCHTL
OCYULECMBAANL HACMPOTIKY MOOYIS MEXHUYECKO20
Spenus - nacmpotiky oxcnosuyuy, 6ananca benoeo,

HBEMOPA3HOCIMHBLY COCMAGNIOUIUY, NI0UadwU
oOnapycusaemori obnacmuy uzobpasicenus,
OKpyenocmu obHapyaicuscaemori obnacnu
usobpasicenus, nonoscenue obHapyoicusaemeorx:
oOnacmeii ommocumensio opye dpyaa. Modyne
MEXHUUCCK020 3penust donoicen 0becneyusams
(BOSMODICHOCIL HACIMPOTIKY 1A 0OHOGPEMeHI0e
oOHapyrcenue ne menee 10 pasmwieix 00unounoix
00veKmos 6 cexmope obsopa, nubo ne menee 5
COCMAsHblY 0OBEKMOG, COCMOosyUx U3 He menee 3
DASIUYHLIX 2PAGYULECKUX NPUMUMUGOS. Mooy
IMEXHUUECKO20 3penus QonceH 0bnadams
ccmpoentoimu unmepgeiicamu — USB, UART. 1-wire
TTL, 12C, SPI Ons KOMMYHUKAYUU CO GHEULHUMU
nooruouaersiMu yempoiicmaany, 7 ') B cocmas
Habopa Qonucrb 6x00ume yugposuie unghopmayuono-
cencopivie modynu, npedcmasnsiouyue coboii
yempoticmsea na 6aze npoepammupyemozo
[COHIMPONNIEPa U UIMEPUINENbHO20 INeMeHmd.
Lupposoii modynw donaicen obnadams BCMPOCHHBIM
MUKPOKOHmMPONIepom (markmosas. vacmoma - ne menee
16 MTy, wiuna dannvix — ne menee 8 Ki batim),
unmepghericanu Ons nOOKIOYeHUs Kk GHeuLHuM
]16177/)()176‘177@(1114.' 1/11[/)[308!;18 U ananozogeie nopmeoi, 1-
wire TTL, pasvem muna RJ. L] uhposoii modyne
Qondicen obecnevusams 6o3moocHocn, KOMMYHUKAYUY
C QNAnOSUMHBIMU MOOYIIAMU NOCPEDCINBOM UUHbI HA
Oaze nocrnedosamensiozo unmepeheiica ¢ yenvio
Oanvuetivieli nepedayu pesynomamosg usmepenuii
EPYRILL MOOYICI 1A YRPAGHSION e Guluuciumensoe
/CINPOTicmeo, nodkiniouennoe k dannol wune. B cocmaas
Habopa 0onaco exodume. Yuhposoii modyne
INAKmosotl KHONKY — ne Menee 3uum, yuposoti modyny
c6enoduoda — ne menee 3uim, YuphpPosoi Modyns
[<ONeco2o npepuicamens — e menee 3uim, yugdhpogoii
MOOYIL QamuuKa yeema — e menee | utm, Yyuphposo
100yie RGB ceemoduoda — ne menee lum, 8) B

cocmae 1106()/)(( QONACHbI GX0QUNb NIeMEHINbL OJist




Ne HanmenoBanue Kparkue npumepusie Texnnueckne Eannnua

n/n 060 pya0BAHMSI (PBIIO) xapakrepucruu (PBIIO) u3MepeHusi
cOopKu 6aryymioeo saxeama: saryymmas NPUCOCKA —
e menee luim, snexmpomaznumusii kianan — ne
menee lwm, sakyymielil nacoc — ne menee lum, 9) B
cocmag nabopa donaicen 6xodumo yuetuviii KoMnaeKm,
GrIIOUaIowUll 6 cebs yuebioe nocobue, Habop
Oubnuomex mpexmepuvix snemenmog ons

[P OMOMUNUPOGAH UL MOOCHCL] MAHUNYASYUOHHBLX
P0DOMOG, a maraice npozpammuoe obecneuenue dns
badomel ¢ Habopom. [Ipospammuoe obecnevenye
Qosndicto obecnevusame MPEXMEPHYIO GU3YANU3AYUIO
MOOCHU MAHUNYNSYUONHO20 poboma (¢ yenosoi,
[HIOCKONAPANNENLH O U QeNoma-KUHEeMAMUKoT;) 6
ipoyecce pabomel, obecneuusams nocmpoerue
POCMPAnCMGEHHOT MPAekmopuu OBUICCHUS.
UCNONHUMENIDHO20 MEXANUIMA MAHURYASYUOHHO20
2060ma, O3MOACHOCHTL 3a0aiys.
110CnedosamensIocm mover Ons npoxovcoenus uepes
[1UX UCHOTNUMENOHO20 MEXANUSMA MAHUNYISYUOHI 020 ?
voboma. lpoepanmioe obecnevenue doncno
Dyuiyuonuposams, Kax 6 omoenvnocnu ¢ gude cpedul ‘
MOOCHUPOGANUS, MAK U 6 peaicume MOHUIMOPUHEA 6 |
PEANLHOM BPEMEHY npU NOOKIOY eHUU MOOe
MAHUNYISINOPG NOCPEDCINGOM POBOMOMEXHUY eCKoeO
Konmponnepa. lpozpammmnoe obecnevernue Oonycno
obecnewusams 6osmonciocme nocmpoenus epagduros
3a0anbIx u mekyuux 0606w ernbix KOOpOuHam w
MAHUNYIIAYUOHH 020 poboma, epahuros 3uavenusi \
cropocmeit u yckopenus, epaghuicos pacuemiix ‘
siavenut nazpysicu. Ilpoepammnoe obecnevenue
Q0n2ICHO NO36ONAMb 3a0asamb nocnedosamensnoc
1epedsudicenull Manunynsmopa nocpedecmeom nabopa
KoMand ¢ Grouno-epagpuyeckom unmepghetice,

Yuebnoe nocobue donaicio codepacame mamepuanol no
PA3PAGOMIEe MpPexmepHbIx Modeneti MoGUIbHbIX
DOBOMOG, MANURYIAYUOHNLIX POBONOG ¢ PABTUYHBIMU
ITURAMU KUNCMAMUKY (Y2N0Bas, KUHEMAIMUKA, NIOCKO-
(1A ANTICNOH Ast KUHEMAMUKA, OeNbMa-KUNemanuKd,
SCARA wiu porvacnas KunexMamuia, niamgpopma
Croapma u m.n.), uncmpyrkyuu no nPOeKINUPOsaNUIO
POOOMOG, uHCMPYKYULU U MmOy ocyupecimneneHus.
UHDICEHEPHBIX PACHEINO8 npu npoeKmuposanuy
(pacuemol nazpysiu u momenmos, pacuem ymowHocmu
1PUB000B, pacuem napamempos KkunemMamuxy u m.n, )
LI CmpyKyun no paspabomee cucmem ynpasienus u
1popammno20 obecneuens dis ynpacnens
DOGOMaml, uHCmpYKyuU U MemoouKy 1o paspabomice
CUCIEM YIPAGNCHUSL C INEMENIMAMU UCKYCCIMBEH 020
UHICHNCKING U MAULUHHO20 06YYeHus,

Yuebnorii pobom-manunynsmop npednasnaven ons
oceoenus obyuaiouumucs ocnos pobomomexuicu, Ois
170020M06KU 0GYUAIOWUXCS KK GHEpeHUIO U
Hemuvipéxocegoii yuebuuiii 10CICOYI0UeMY UCRONL306AIUIO POBOMOG 6

pOOOM- Manunynamop ¢ \npomoiuinennom npoussodcmese. Konuuecmso oceii
MOOYNLHBIMY CMerNbIMU Poboma manunynsmopa - vemoipe. llepemenyenue
Hacaokamu UHCIPYMEHIA 8 nPOCMPANCMGE O mpem 0cam
DONICHO YIPasGAMbCs wazobimu dGuzamensmu.
Hanpaoicenue numanus wiazosoix dsuzamencii e Oonee
12 B._Cepsodsueamens uemsepmori ocu donaicen

KoJinyecTso

—

wm 35.00
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Komuvectso

obecnevusams nocopom uncmpymenma. Yaon
11060pOMa MAaHURYIAMOPA 1a 0CHoGaHUY GoKpye
BEPMUKANLHOL ocu He menee 180 2padycos. J{ns
onpedenenus nonoscenus Manunynamopa npu
1noGopome 8oKkpyz cepmukansioil ocu donvcer
HCNONb306aMLCR 1K00Ep.  Yeon nocopoma 3adnezo
et a manunynamopa ne menee 90 epadycos. Yaon
nosopoma nepedneco nieya MAHUNYIAMOPA e menee
100 epadycos. [ins onpedenenus nonoocenus sadnezo u
nepednezo nuey manunynsmopa donoicen
HCnoNL306ambCs eupockon. Yeon nosopoma no
wemeepmoi ocu ne menee 180 epadycos. Jlonacua
ObLmb 6O3MONCHOCML OCHAWenUs cpenbimy
rnacaokamu (nanpumep, depacamens Kapanoauia unu
(promacmepa, npucocia c cepeodsueamenem,
MEXAHUYECKOE 3AXCAMHOE YCmpolicmao ¢

ZZO//.’)/CGII UMENb BO3MOICHOCINb asimoHoOMHOU /76160/77 bl

cepeodsuzamenem, yempoiicmeo Ons JnazepHotl
CPAGUPOsKU unu yempoticmeo O 3D-nevamuy).
Munumanonas komnnexmayus cmemnnvimu HACaOKamu.
fresmamuyeckutl saxeam (npucocka), mexanuyeckus
saxeam, nacadka oepacamens s
capandaual/maprepa/pyury, nacadka n epexoonuK Qs
(P CIVICHUS COGMECINUMbBIX KOHCIPYKIMUGHbIX demanell u
KOHCIMPYRYUL], HACAOKA NaA3epH O epaBUPOBKU, HACAOKA
3D-nevamu (Ons pabome ¢ nnacmurcom PLA c
Quamempom numu 1,75 wm). Lonoicen Goime ocnaugen
CePBONPUBOOOM OIS NHEEMAMUNECK020 1
Mexanuieckoao saxeamos, obecneuusaiouum
Gpaujenie saxeaveniozo obvexma 6o apens
(1EpeMelfeHs, NOBOPOM nepemeuaemozo obverma
GOKpYe eepmuranonou ocu. [ns obecneyenus

Dy nicyuonuposanus nnesmanmuyecrkozo 3axeama
Oonoicen Goimo ocnawyen sCmpoennol 6 kopnyc
Manunynamopa nomnou. [loncna 6oime sosmosicnocme
OOKNIOUCHUSL QONONHUMENbHbIX yempotiicme
(nanpumep, mpancnopmepa, penvca ons nepemeuyenus
poboma, nynoma ynpasnenus muna oorcoticmur,
[KAMEPLL MAUUNIO020 3PEHUS, ONMUYECK020 damuuKa,
Mo0yis BecnposodHozo docmyna). Pobom-
Manunyasmop donaicen obecneuusans nepemeuyjenuye
iacadku 6 npocmpancmae, aim usayuIo Hacadxuy,
BO3MODICIHOCG NONYYCHUS CUSHAIOE OM Kamepol u
QamuuKos, GozmoocHocms ynpanenus
Dononnumensmomu yempoiicmeamu. Mamepuan
copryca — anomunuil. Juamemp paboueri 301w (6es
PHEmA HABECH 020 unCmpymenma u vemeepmoti ocu) ne
venee 350 vm. Hnmepepeiic nodxmovenus — USB.

1 GHeunezo ynpasnenus. Jns sieutnezo ynpasnenus
oonaicen 6oty npedycmompen nynom, nodKkmoyaemoi
ic pobony no Bluetooth, Ynpasnaiouguii konmponnep
Qondrcen Goims cogmecmum co epedoii Arduino.
Ynpasnsuowuii konmponnep cosmecmum co cpedoii
npoepammuposarius Scratch u azvikcom
npoepammuposanus C. Jonocen obecnevusame
[1060POIN NO NEPGLIM Mmpex 0csim 6 3aaniblil y2on u na
sadanuiil yeon, nogopom no Yemaeepmor ocu Ha

Ba0anHbLL Y2on, dsudiceHue @ koopounamer X, Y, 7,
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nepemeunjenue Ha 3a0anHoe paccmosiue no
coopounamam X, Y, Z, nepedauy dannwix o mexyuyem
[10110JICEHUU Y2106, NEPeOayy OaHHbIX O MeKYUjUX
coopounamax uncmpymenma. Jonoicen
noddepoicusamo nepemeujenue o 0eKkapmogolLx
COOPOUNAMAX u yenax nosopoma oceli, ¢ 3a0amnod
ckopocmuio u yekopenuem. Tunel nepemeuyenuii ¢
0erapmosbvix koopounamax: deuoicenue no
IMpAaeKmopuy, 0suaICerue no npsmoii meaicd Y 08YMSL
(MOuKaMU, NEPENPLI2UGANIE U3 MOUKU U MOYKY
(nepenoc obverxma). K opnyc donaicen Goins 6
pauennon ucnonnenue (knacca ne nuoice 1P20).
Habop donacen Goums npednasnaven ons npogedeHus
YueBHbIX 3ansmuii no usyyenuio ocnos MeXamponuKy u
DOBOMOmMeEXHUKY, NPAKMUYECKo20 NPUMEHCHUS.
Oazosvlx anemenmos snexmponuicy u CXCMOMEXHUKY, a
maroice Haubonee pacnpocmparnennoi smemenmno
Oasbl 1t 0CHOGHBIX mexnuveckuy peutenut,
TPUMEHACMBIX NPU NPOCKIMUPOGAHUU U
(IPOMOMUNUPOGANUU PASIULHBLY UHIICCHEPHBIX,
Kubepemuyeckux u sempausaemolx cucmenm. B
cocmag Habopa OoncHsl 6x0dums KomMniekmyouue u
ycmpoiicmea, obnadaiowue KOHCMPYKINUGHOT,
NCKIMPUNECKOT, AnnApaIMIOT 1 npo2pamMmoil
cosMecmumMocmolo Opye ¢ dpyzom. B cocmag Habopa
Qosicen 6xo0ums kommnerin KOHCIPYKIMUGHbLX
PNICMEHINOG U3 Memanna ons c6opku marxema
MAHUNYIAYUOHH 020 POBOMA U KOMIICKI
MEMAIIULCCKUX KOHCIMPYKIMUGHBIX DIEMEHINO0G Onisi
cOopru Markema mobunvio20 poboma. B cocmas
1HabOPa QonICcHL GBX00UMb npUBOOa pasniuno2o muna.
MOIMOPLL C UNINCSPUPOGUAHHOIM UM GHEULHUM O AN UICOM
0N0JNCEHUA ~ He Menee 2utin, cepeonpusod GonbuLo —
Obpasosamenvuoiii naboplie menee 4 uLm, cepeonpusood Manuili — ne menee 2um,
no mexanuxe, 1PUBOO C GOIMOICHOCIBIO YIPAGICHUS 8 ULa20GOM
MexampoHuke y bedrcume — e menee 2uim. B cocmas nabopa donaicio
nobomomexuure GXO0UIMY dn1emenmuol dns. cOopiu BAKYYMI 020 3aX8ama:
BAKYYMHAS nPUCOCKA — ne Mmenee | um,
PACRMPOMAHUMHbLITL Knanan — ne menee luum,
GURYYMHbLU HHacoc — ne menee [wm. B cocmas Habopa
Qonoicna exodumo snemenmuasn 6aza Ons.
pomomunuposanus. niama Ons 6ecnaeyn oo
[POMOMUNUPOGANUS, KOMIVICKIN NPOBODOE PUSIUYHOZ0
v u ()JIZ(/II)[, Komniiekm /7(331/0/770/)08, Komnnerxim
C6emoduodos, cemucezmenmmolil uUnOuKamop, oucnien
KK-muna, knonku — ne menee Swm, nomenyuomempo
e menee Suum, unghparpacruiii damuuk - He menee
Sutm, ynompaseyroeoti damuui - ne menee uum,
Qamuuic memnepamypui - ne menee luum, damyuic
ocseujernocmu - ne yenee lum, modyns Bluetooth — ne
menee luim, modyns MK -apuesnuKka — ne menee luum,
100y HK-nepedamuura ¢ sude kinonounoeo nynema
ynpasnenus — luim, ayaynsmop — ne menee luim,
sapadnoe yempoticmeo — ne menee luun, B cocmag
1Habopa donoicen 6xodums mynomudamyui Ons
USMEDEHUS MEMNEPAIMYPLL U GNANCHOCHIY
oKRpyicatonyeil cpedot — e menee [uim. Mynomudamyux|
Donoicen obnadame sempoenivin m UKPOKOHINPOIIICHOM

Komuecrno

=

uLm 35.00
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(maxmosas wacmoma - ne menee 16 MI™ Y, wna
Qantolx — ne menee 8 Kbaiim), unmepdhevicamu Ons
OOKIIONEHUSL K GHEULHUM YCINPOTICIGam. yugposvle u
anainoeogeie nopmel, 1-wire TTL, pasvem muna RJ. B
cocmas nabopa donaicen 6xodums kommierm
YHUGEDCANLHBIX GLIYUCTUMENbIHbIX MOOYACT,
npedcmasisioujux co6oii Gazoayio naamy, niamy
DACULUPCHUS QNS CCMEBO20 63aUMOOIICINGUS. 1t niamy
NOOKIIOYEIUS. CUN0BOTT HaZPY3K, Bxodswyue 6
[KOMIICKIN. YCmpoticmaa Oonaichbl 06nadams
00HOBPEMEHHOTI KOHCIMPYKIMUGHOT, JeKIMpUyecKo,
AnNAPAMHOU U NPOZPAMMHOTI COBMECIUMOCbIO opye ¢
Opyzom. Bazosas nnama ynusepcansiozo
GOIMUCTUMENbHO20 MOOYIS DONICHA NPEDCNAGHIMG
co00ii npozpavmupyemoiii Konmponnep 8 cpede
Arduino IDE wiu ananozuynoix c6o600m0
bacnpocmpansemerx cpedax paspabomiu. bazosas
ana donaicna obnadame Gempoenvimu
unmepapericamu Ons nodkniovenys Yupposwix u

(A AI0206bIX YCIPOIICG, GCmpoenHbIMu
unmepiericamu USB, UART, 12C, SPI, I-wire TTL,
Bluetooth, WiFi. IThama pacuiupenus QonacHa
obecneuusamy 6o3moaucHocms nOdKIIoY e
PHUGEPCANIbHO20 GLIMUCAUMENbHO20 MOOYVIS K Cemu
nocpeocmeom unmepeiica Ethernet. [Tnama
Dacutupenus 0onucHa 06nadame nopmanu 6600a-
6616000 Ol NOOKNIOUCHUS YUPPOGHIX U AHAN0206bIX
yempoticme, unmepbeiic SP1 u ozmonciocmpio
1100KII0 el GHeutel kapmol navsmy, TTnama
PACUUPEHUS ONst OOKIIOYEHUS. CUNOGOT] HaBpY3KU
Qonaicna obecnewusams osmoococmy npAMO2o
noOKnIOueH s GHeuneli cunocol Hazpysku, a makoice
pecynupyemoi nazpysiu nocpedcmgom PWM
unmepeeiica. B cocmas natopa donacen exodumes
1popamaMupyembii koumponnep, obecnevusaiowuis
GO3MOdICHOCIL OCYU ecmensime paspabomiy
/1DOCPAMMIIOZ0 KOOG, UCHONGIYS UHCMPYMenmapuii
cped paspabomicu Arduino IDE u Mongoose OS u
1361106 npoepammuposanus C\C+-+, JavaScript.

I pozpammupyemoii KoHmponnep donacen 0bnadame
110PMam 018 ROOKNIOY IS YUPPOBLIX U ANAI020GbIX
VCmpoticms, sempoen oM RPOSPaMMUPYEMbiMU
CHONKAMU U INCKMPOMEXAUUYECKUMU MOOYISIMU OISt
opeanuszayuuy cuch emol PYUHoeco YHRpacieHust,
GCIMPOCHHOIMU NPOZPAMMUDYEMBIMU CBEINOOUOD AMU
OIS uHOUKRayuY pabouezo pevcuma, GCmpoenHviMu
unmepgeiicamu USB, USART, [2C, SPI, [-wire 1TL,
ISP, Ethernet, Bluetooth, Wili. B cocmas nabopa
Qoadicen 6X00UMb MOOYIL MexHUYeck020 3penus
npedcmasnsiowuii coboli Gurvuciumensioe
VCIMpPOoLicmEo co empoenvim MUKPONPOYeCcCopom
(kon-60 s0ep - ne menee 4uum, vacmoma 20pa ne menee
1.2 I'Ty, o6vem O3Y - ne menee 512M6, o6vem
BCIMPOeHoN namam - ne menee 8I°6),
UHINESPUPOBAIHOL KAMEPOTT (MAKCUMANbIOE
daspeutenie 6udeonomoKd, nepedasaemozo no
wnmepcheiicy USB - ne menee 2592x 1944 €d.) u
prmuyieckou cucmenmoi. Mody mexiuueckozo spenus




Ne HaumeHoBanue Kparicne npumepubie Texnnueckue Eannnua

/i oGopynosanus (PBIIO) xapaxrepucruku (PBI1O) H3MepeHusI
Oonoicen obnadame cosmecmumocnoio ¢ PASTUYHBIMU
(1P OEpaMMUPYEMol MU KOHMPOINEPAMU C ROMOUbIO
unmepgheiicos - I-wire TTL, UART, 12C, SPI, Ethernet.
Modyne mexnuyeckozo spenus doncen obecneuusamo
BOIIONHEHUC GCEX USMEPEHUL U BbIYUCTCHUL
10CPEOCMBOM COBCMBENHBIX BblYUCTUM b bIX
BO3MOICHOCIET GCMpPOeH 020 Mukponpoyeccopa.
Modyie mexnuueckozo spenus donocen obnadame
GOSMOJICHOCIBIO Kk OMMYHUKAYUU C ananoeuyHvimy
MOOYIAMU NOCPEICMBOM wiuHbl Ha Base
lociedosamensiozo unmepgeiica ¢ Yenvlo OanoHetiuiet
nepedayu pesynomamos uzmepenii epynnol mooyneti na
Ynpasisionjee goluucumensloe yempoiicmao,
nodiniouennoe k daunot wune. Mooyne mexnuuecrkozo
spenus donoicen obecneuusams nacmpoiicu PedIcUMos
Pabomol - Hacmpoiixy skenosuyuu, bananca benoeo,
HBEMOPASHOCIIHBIX. COCIAGNAIOUIUN, NIOUAOU
ooHapyicucaemol obrnacmu uzoopasicenus,
OKpyenocmu 0bnapyacusaermol obnacmu
usobpasicenus, nonovicenue obuapyacusaemoix
oonacmeii omuocumensio Opya Opyza, mautunroe
oGyuenue napamempos HeupoHHbIX cemerl Onst
obnapyorcenus obvexmos, popmy u saxoduposannvie
Blauenus obnapyaicusaemoix mapicepos muna Aruco,
DUASMEPLI OOHAPYIICUBACMBIX OKPYICHOCM e,

CGAOPUIMOB U MPEY20NbHUKOG, napamempos
KOHMPACNHOCIY, PASMEPOG, KPUGUZHB t NONIONCCHIUS
bacnosnagaemolx nunuil. Habop donocen
obecnewusams cozmodcocm, paspabomiu modenu
MoOWIbH020 poboma, ynpasnsemoii ¢ FPV. -pedicume
10CPEOCGOM npoepanMiioeo obecnedenus ons
[1EPCONANLIO20 KOMILIOMEPA U MOBUNBHLIX YCMPOTicms
a baze OC Android wiu 10S, obecnevusaiowezo
(BOSMOdACHOCTb Yrpasenus MoOunbHbIM po6omom u
(SCIMPOCHHBLM MAHUNYASIMOPOM NOCDE)CIIBOM
2pagpuneckozo unmepgeiica, BINIONQIOUfUM 6 ceOsl
Haoop knonok u nepexnioyamene, darcoticmur,
oOnacmo dns omobpanicenus cudeo, Habop donocen
obecnewusamo 6o3modcocm, U3YUCHUS OCHOG
DA3PABOMKU NPOPAMMHBLY U ANAAPAMIBIX KOMANCKCOS
UHDICEHEPHLIX CUCem, peuienull 6 chepe

" U umepnem cewen"™ a maroice peuienuii ¢
obnacmu pobomomexnuuy, UCKYCCINGEHH 020
UHInenneKma u MAULUHIHOSO ()6)”/(3}/7,/}1. B cocmae
Ha00Pa QonACHO 6X0UML NOCOBIE NO UBYHCHUIO OCHOG
OJICKIMPOIIIU U CxemMomexiuky, peuienuti 6 cjhepe
"Humepuem sewgeri”, paspabomiu u
lpomomunuposanuio modenei pobomos. B cocmas
Habopa donaicio 6xodums nocobue no USYUCHUIO OCHOG
DA3PABOMKY CUCIMEM IMEXHUYECKO20 3peHus u
DNCMEHIMOG UCKYCCINGEHII020 UHmMenexmd.
PoGomomexnuveciuii nabop npeduasuayen ons
Obpasosamenviuiii HSYHeHUs 0CI106 pobomomexnuky, demanetl, Y3106 u
COHCIMPYKIMOp OJis MEXAHUZMOGB, HEOOXO0OUMBIX OIS CO30aHUS

NPAKMuKY 6104HO20 pobomomexnuyeckux yempoiicma. Habop wm 70.00
npozpamMmuposanus ¢ npedcmasisem coboii komnnekm CMPYKIYPHOIX
COMPNIEKMOM QAMUUKOG  |91eMENMOB, COCOUNUMENLHLIN INEMEINOG U
PIIEKIMPOmMEXHUNeckux Komnonenmos. Habop

Konuyectro
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no360J5em 17/)080()1117713 KCnepuUmMenime6t no 17/)6()./\//6/77})
Qusuia, cosdasams u npocpamMmuposams cobupaemure
MO, U3 KOMNOHENMOG, GXO0TUUX 6 €20 cocmas,
pabouue modenu moGunbHbIX U CMAayuoHapHbix
pobomomexnuyeciux yempoiicms ¢
ACIMOMAIMUIUPOBANHIM YRPAGHEHUEM, 8 MOM YUCHE Ha
KONECHOM U 2ycenuynom X0y, a maroice KOHCMPYKY Ui,
OCHOGAHNBIX A UCHONBIOGAHUU PAINUYHOIX GUOOG

nepeoay (8 mom yucie yepeaumbly u 3y0uamox) a
imaroice poluaeos. Bempoennvie 6ecnpogodtuie
cemesvie peutenusi (Wi-Fi u Bluetooth), sosmoociocme
urmezpayuu ¢ 6ecnnammuviv obnaynvim 110,
obecnevyusaiom 6osmoacnocme APAKmu4eckozo
USYUCHUS IMeXHON02UT UHMepHema Geuyeli u ocHoes
uckycemasennozo unmennexma. Obecnevugaencs
GOIMOICHOCINL 0OBeduHenus HecKkonbrux po6omos,
COOpanibix us nodo6HbIX 1abopos, 8 epynnel ¢
Cemegolm G3aumodeticmeunem. IIpedycmompena
ONYUOHANILHAS BOZMODICHOCIL PACUIUPEHSL
QONONHUMENLILIMU KOMPONCHIMAMY (He exodsuyumu ¢
CIManoapmiyio komnnexmayuio), nO36ONAIOUL UMY
USYUamo MEXHUNCCKOE 3PEHUE U NPOMBIUICHHYIO
POGOMOmexHuKy, [Ipedycmompena sosmoorcocme
PaAbomoel HAbopa ¢ dononHumensHbMU 0GNaYH MY
cepsucanu. lpedycvompens munumym dsa

(1P OEPAMMUPY CMBIX KOUIMPOINCHA 8 NIACIUKOGLIX
[COPHYCAX, NO3GONAIOUIUX OOHOBPEMENNO CO30AGAMb 2
sapuanma pobomos pasnuuinozo nasnavenus, uMmeiouyux,
BOSMODCHOCIL PABbOMYI KaK 6 NOMOKOGOM pedicume,
(71GK U agImonoMHO, NO3GONSAIOULUX Peant306amby
0Oyuelue npozpaMmMuposanio 6 Heckonbicu cpedax
DASPAOOMKU HA PASTUNHLIX A361KAN (k npumepy, @
cpedax Mblock, Arduino I DI, na sisvicax Scrateh, C
Python, micro Python). Kax MUHUMYM 00U U3
/(‘()I/ITI/)()./I.//Cf/)()(»7 umeem ()’Cli?/)()@l/lly/() ()/’1C/JCIY.[’HO////J)/()
cucmemy, scmpoennoie Wi-Ii u Bluetooth, nopm ons
OOKIIOUEH U NOCIE)0BAMENbIO CoedunseMmbx
GHEULHUX yempoticma (e menee 2() 00HOBPEMEHHO
1100KII0UGeMbLY Yempotiems). Kax MUHUMYM OOUH U3
[KONIMPONIEPOG UMEen BO3IMONCHOCIb 0OHOBPEMENI O
sanucu ne menee 8 npospamm, ¢ GO3MOACHOCHIIO
fepernioens Mexcoy num. Kar sunumym odun us
[COHMPONNIEPOB UMeem nonnoyeemnoLil Oucnier (1PS),
1103600 UL BLIGODUML Dannvie ¢ damuuros 6 cuoe
imaonuy u epaguios, a maroice cozdasame
ccmpoeiioie 6 konmponnep sudeouzpol, Konuvecmao
CCHCOPOG U UCNONHUMENLHBIX YCIMPOTICIG, GCmpoerblx
G 00U U3 KOHMPONNEPOE, - ne menee 10 uum. Obwee
[conuecmso anemenmos 6 Habope ne menee 400 wm., @
1110M wucie nodiiouaemoie modyiu. - Bluetooth
MOOYIb, - 060TIHON amyur nunuy, - YNempaszcykosoti
Oamuui paccmosnus, - damuuk yeema, - damuus
cacanus snekmpomexaruyeckud, - IR modyno, - MOmop
[TOCMOANHO20 MOKA ¢ PedYKMOpoM —~ ne meinee 2 um., -
CEPGONPUBOD, ~ NYNLI QUCIANYUONH020 YRpaGH s
IR. Habop donoicen Goime YKOMPACKIMOGAH
[I/('I(l)bl/l)UI}[/77()/)//[7/./1//Z/ 6(1/77((/7(3/‘/‘/\41/. [7/708[](?/"//)’(//06

()5@0/’1(3‘/(3/12! €, ucnoiivb3yemoe oust npocpaMmuposan s
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Haumenoanue paspena;
"EctectBenHonayunas
HarpasjieHHOCTE"

cobupaemerx pobomomexnuueciux modeneii u
yempoticms, 0onoicto Golme oocmynno ons
Oecnnamnozo ckauusanus. us cemuy Humepuem u
ociedyiousezo ucnonvsosarnus.

HaumenoBanue nanpa

HanmeHosanue passena;
"EcrecTBeHHOHayuHAas
HaIpPaBJIEHHOCTD
(ManokommnexTHas
IKosia)"

BJyeHHs: "Basosan (obasamenvnasn uacmo) (manoxomnaexmunan wirona)"

L{upposas nabopamopus
no Qusure (yuenuueckasn)
(manoxommnexmmuas
uLKona)

- pabom) Hanuuue pycerossoiunozo catima nooodepaicku

Obecnevusaem soinonnenue IKCNEPUMEHINOB NO meMam|
Kypea pusuru. Komnnexmayus: becnpogodnoii
MYNbmMUOamyuK no ghusuxe ¢ 6-10 sempoeHvimMu
OQamuurxamu. L{ughposoi damuux memnepamypeol ¢
Quanazonom usmepenus ne yoice uem om -20 do 120C
L{ugpposoii damuur abeoniomnozo dasnenus, ¢
Ouanasonom usmepenus ne Yoree uem om 0 0o 500 klla
amuui maenumnozo nons ¢ duanasonom UMEPeHUs:
e yoice vem om -80 00 80 yTn Hamvux HANPs2ICeHUs: ¢
Quanasonam usmepenus ne yoice uem om -2 9o +2B;
om -5 00 +5B; om -10 oo +10B; om -15 0o +15B
lamuurx moka ne yoce wem om -1 0o +14 Jlamyui
(KCeNnepoMenty ¢ NOKA3Amensimy He Menee yem: +2 &
+t4 g £8 g Omoenvhvre yempoticmea: USB
ocywinoepadh e menee 2 kanana, +/-10 B A Keeceyapoi:
Kabens USB coedunumensivii 3apsionoe yemporicmao
c kabenem minilUSB USE A oanmep Bluetooth 4.1 Low
Energy Kouempyicmop ons nposeoenus
DKcnepumenmos Kpamwoe pyicosodcmaeo no
rcnnyamayuu yugpogoii nabopamopuu IIpoepamimnoe
obecnevenue Memoduyeckue pexomendayuu (40

Hanuuue sudeoponuros,

uLm

24.00

Llucposas nabopamopus
1o Xumuu (yuenuyecrkas,)
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Obecnevusaem soinonnenue nabopamopnoix pabom no
VUMUY 1A YPOKGX 6 OCHOGHOTI utkone U npoeKimio-
UCCnedosamenseKoli desmenviocmi yuawuxcs.
Komnnexmayus.: Becnposodnoii MYNTomudamuux no
NUMUU C 3-Mst GCIMPOCHIbIMU QamyuKamu: Hamuui pH
¢ duanasonom usmepenus ne yoce vem om 0 0o 14 pH

usaeperus e yorce wem on 0 0o 200 mxCwu; om 0 00
2000 mcCa; om 0 00 20000 arcCh Hamyuk
/NEMNEPAMYPLI C QUANAZ0HOM UMEpPeHUs. He YaIce vem
om -20 0o +140C Omdenvuvie damyuicy. Hamuur
onmuyeckot nrommuocmu 525 um Arceccyapor: Kabeno
USB coeounumensnoiii 3apnonoe yempoiicmao ¢
icabenem miniUSB USB A Oanmep Bluetooth 4.1 Low
Linergy Kpamrcoe pyrosodemso no dKCHIYamayuu
Yuposoii nabopamopuu H. abop nabopamopnoii
ocuacmicu [lpoepammitoe obecnevenye
Memoouueciue pexomendayuu ne menee 40 pabom
Hanuuue pycerosseiunozo caiima noooepaiciku Hanuuue
GUOCOPONUKOG.

um

24.00

L{ughposasn nabopamopus.
o buonozuu

Obecnexusaem soinonneiue 1a6opamopolx pabom na
}4/[20/('(1;\7 no 61/()1{()[,’1,17/ 6 OCHOGHOU ULKOJIE U NPOCKINHO-

um

24.00




No Haumenosanue

(yuenuyeckas)

n/nj o6opysosanust (PBIIO) |

Kparkue npumepubie rexnnueckue Eqnnununa

XaPAKTEPHCTHRH (PBIT 0) H3MepeHust

Komnuecrno

uccnedosamensekoli desmenvuocmuy YHAUUXCSL.
Komnnexmayus. Becnposoonoii MYR6IMUOAMUUK 1O
Guonozuu ¢ 5-10 empoenvimu damuuicamy: Lamuur
GavicHocmu ¢ Quanazonom usmepenus 0... 100%
Hamuux oceewennocmu ¢ duanasonom usmMepenus He
oice wem om 0 do 180000 nk Jamyux pH ¢ duanazonom
usmeperua e yoice uem om 0 o 14 pH Jamuu
(MEMNEPamypol ¢ QUanasonom usmepenus ne yorce wem
om -20 0o +140C amyu memnepamype
OKpydIcaiouyeti cpedor ¢ OUAnA3oHoM usMepeHus e yoce
wem om -20 0o +40C Arceccyapu: 3apsionoe
cmpoiicmeo ¢ kabenem miniUSB USB Adanm ep
Bluetooth 4.1 Low Energy Kpamroe pykosodcmeo no
pRCnyamayuu yud)posoii nabopamopuu L ughposas
GUOCORAMEPd ¢ Memanmeckum wmam UBOM,
vaspeuienue ne menee 0,3 Mnuke lpoepammioe
obecneuenue Memoduveciue pexomendayuu ne menee
30 pabom Ynarxoska Hanuue PYCCKOA3bIUHO2O catima

noddepoiciu, Hanuuue BUOCOPONUKOG,

"Komnbloreproe
2 |obopynosanue
(MaoKoMIUIEKTHAS

Lkosta)"

Hanmenosanue pasuena:

Hoymbyx

Dopm-harxmop: noymbyi; Pasmep duazonanu: ne
venee 5.6 0iotimos; Paspewenue axpana; Full HD,
Quad HD wiu Ultra HD:; Obwuii 06vem
yCnmanosienol onepamuenoi namsmu. ne menee 8
[Oaiim,; Markcumansioiii obwuii noddepaicusaemoris
0Ovem onepamusnoti namamu: ne mence 16 I Oatim,
Obvem SSD naxonumens.: ne menee 240 I batim,
becnposoonan cesiso: Wi-Fi: Konueemso
secmpoenneix ¢ kopnye nopmos USB: ne menee 2, u3
[KOMopuix e venee | dondeno boumo USB sepcuu ne
ruoice 3.0; Paspeutenue 620-Kkamepol, Mnurcens: ne
meree 0.3, Bempoennoiii murpopon; Knasuamypa ¢

DACKNAOKOU U MAPKUPOGKOT KNaGUL
OWERTY/HIIYKEH; IT 000epaicka cmandapmos
Gecnposodnoii ceszu: 802.11 a’blg/n/ac;
Ipouscodumensnocme npoyeccopa (3navenue
i1oxasamens. « CPU Marky no mecmy «Laptop &
Portable CPU Perfomances

htip./fwww. cpubenchmark. net/| aptop.html): ne menee
5000 eounuy, Hanuuue MAHUNYTAINOPA MblULb @
commiexme: oa; Yemanosnennas onepayuonnas
cucmema ¢ epaghuueckum nonb306amenseKum
wnmepdeticom, ceedenus o komopom siniouens g
eounbiti peecmp poccutickux npoepamm Qs
PNCKIMPONHBIX GOIMUCIUMENLHOIX MU U 6a3 daHHbLX,
Yemanosnennoiii nacem oghucroeo npozpammnozo
obecneuenus, cosmecmumozo ¢ yemanosnennot
Onepayuoniol cucmemoi, ceedenus o kKomopom
GIUIOUEHbL 6 eOuNbITl peecmp poccutickux npoepamm Ons|

|

PNEKINMPOHNBIX GOIYUCTUINCILHBIX Mauiun u 6as OaHHbIX.

utm

24.00




