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HanmeHnoBaHue Haupasienus: "Ecmecmeennonayyunan nanpaciennocns"
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—

ugiposas nabopamopus

nedazoza

«Xumusy npounbran Ons

Obecnenusaein aunonreniie nabopamopHsx pabom
0 XuMUU HA YPOKX 8 OCHOGHOU ULKOTE U NDOEKIMHO-
UCCe008amenbeKoll 0eamenoHOCMY VY aujuxcs.
Komnnexmayus, BecnposoOHOl Myabinudamyux no
umuy ¢ 3-ma ecinpoennvimy damyuxamu: Jamvux pH
ic Ouanasonom usmepenust ne yxce vem om 0 0o 14 pH
Tamuux anexmponposodumocniu ¢ Juanazonamu
wanepenus He yoice wem om 0 0o 200 mxCm; om 0 do

12000 mxCm; om 0 00 20000 mxCm Jamuux

memnepamypst ¢ OUAna3ONOM UIMEPEHYUA HE Yoice HeM
om -20 do +140C Omoenvuere daniuxu: Jamyuk
onmuveckotl nromuocmu 325 um Axceccyapur:
[Kabene USB coedunumenvnuiit 3apadnoe
yempoiicmeo ¢ kabenem miniUSB USB Adanmep
Bluetooth 4.1 Low Energy Kpainkoe pyxosodcmeo no
brcnyamanuy yudiposoti nabopamopuu Habop
]ﬂaGopamoplloﬁ ocnacmxu [Ipozpasmuoe
lobecneuenue Memoduveckue pekomenoayuu ne
wenee 40 pabom Hanusue pycckonassiynoeo caiima
noodeparcxu Hanuuue gudeopomixos.

wm

4.00

Jughposas nabopamopua

nedacoza

«Dusura» npopurbHasn ons

Obecneyusaent 6bINONHERUE FKCNEPUMEHINOE RO
Lna,wa,u kypea uzuxu. Konnnexmayus.:
\BecnposodHoil Myremudamuux no gusuxe c 6-ro
aenmpoennbimu damyuxamu: Lugposoti damyuk
imeatnepanypul ¢ OuaNa30HOM UIMEPEHUS He yiice HeM
om -20 do 120C Lughposoi damuux abconomHozo
Daenenus ¢ ONanasoHom uaMeperusa He yoice yem om 0
00 500 klla Jamuuk mazuumnoz20 nons ¢ 0Uanasonom
usmepenus He yoice vem om -80 0o 80 mTn Jamuux
Hanpssicenus ¢ OUANA3CHAMY UIMEPEHIUA He Yoice HeM
om -2 00 +2B ; om -5 0o +3B; om -10 00 +10B; om -
15 00 +15B [Hamuux moka ne yoice uem om -1 0o
+1A4 damuux akcenepomemp ¢ HOKA3amenimu e
veree year: £2 g; +4 g; 8 g Omdenviivre
yempoticmaa: USB ocyunnozpagh ne mernce 2 kanana,
+/-10 B Axceccyapwi: Kabeno USB coedunumenvrviil
Bapadnoe ycmpoiicmeo ¢ kabenens ininiUSB USB
ddanmep Bluetooth 4.1 Low Energy Koncmpyxmop
Vns nposedenus sxcnepumenmos Kpamioe
PYKOBOOCMIBO MO IKCIIYAINAYUU YUPPOGOT
rabopamopuu fpozpammioe obecneueriue
Memoduueckue pexomendaruu (40 pabom) Hanuvue
pycckoazeryro2o calima nodoepaicku Hamrvue
B1O0COPONUKOS.

uin

4.00

L[uchposan aabopamopusn

uini

\O6ecnenusaem nposedeue uccnedos8anus no

1.00




Ne Hanmenopanue
n/n| o6opyaoBannsa (PBIIO)

KpaTkue npuMepHsie TexHH4eCKHe
xapakrepuceruxi (PBITIO)

10 usuonozu
npodhunensii yposens)

(DY HKYUOHUDOBAHUIO HENOBEHECKO20 OP2anUaMd.
Komnnexmayus: Becnposodnoii mynsmudamyux no
busnonozu ¢ 5-10 6CMPOCHHBIMY OAIMUUKAMU!
Tamyux apmepuanvuozo dasnenus (... 250 mm pm.
cm.) Jamuux nynsca c duanazonom usmepenns ne
yorce year om 30 0o 200 yo/mun Jamyux

emnepamypsl mena ¢ SUANA3CHOM UIMEPENUs HE
yoice wem om +25 do +40C Hamuux wacmomp: )
Obixanust ¢ OUANA30HOM UIMEPeHuA He Yoice Hem om 0
00 100 yuxnos/sun Jamyux ycxopenus ¢
poxazamensmu £2 g; 4 g; £8 g Omdensroie
yempoticmea: Jamuwux OKI ¢ duanasonom usmepenus
re yoice yem om -300 oo +300 mB) Jamuux cunomep ¢
OuanazoHom usmepenus ne yxce vem om 0 0o 40 H
Wamuur oceeujennocny ¢ uanazonom uIMepenus He
yoice wes om 0 0o 180000 ax Axceccyapw: Kabenv
USB coedunumensruiii 3apsdnoe yempoiicmeao ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Kpamxoe pyxogodcmao no sxcnayamayuu
yughposoi nabopamopuu Mpozparmmice obecneuenue
Memoduveckue pexomendaruu ne smenee 20 pabom
Hanuuue pycckoaswunozo caiima noddepaicku
Hanuque gudeoponuxas.

Murpockon yugpposoi

Tun muxpockona: Guonozuueckuti Hacadka
WMUKPOCKONa: MOHOKYAspHas Hasnauenue:
abopamopuuiti Memod uccnedosanus: ceemnoe none
Mamepuan onmuxy: onmuuecxoe cmexno Yeenuuenue
wuxpockona, xpam: 64 — 1280 Oxynspei: WF16x
Obvexmuger: 4x, 10x, 40xs (nodnpysscuneniisiil)
Pesonveeprasn zonosxa: Ha 3 obvexmusa Tun
nodceemru: 3eprano wiu caemoduod Pacnonosicenue
nodcsemicu: sepxnaa u nuxcnas Mamepuan kopnyca:
memann ITpedmemnsiti cmonuk, am: 90 Hemounux
umanua: 220 B/50 I'y Yucno aezanuxceneii: 1

[ ugposas nabopamopus
10 axonozu

Obecneyugaem npogederue yuebrozo sKON0ZUHECK020
WMOHUIMOPUH2A UHCIDYMEHINANBHOIMI MEMOO aMU.
Habop npumensemes npu usydenuu skonozuu,
Gronoauy, xumuy, ceozpaghuu u npupodosedenus, a
imakce Ons UHOUBUOYANbHBIX UCCHEDOBAHUA U
INpOEKRMHOI OeAMENLHOCIU WKONBHUKOG,
\Komnnexmayus: Becnposoduoti mymemudamyux no
DKONOZUNECKOMY MOHUMODUHEY C 8-10 BCmpoeH eI
Oanyurkamu. Jamuuk numpam-uonos Jamuux
iropud-uonoe Jamuux pH ¢ duanasorom usmepenusn
e yoice wesm om 0 0o 14 pH Jamuux enasicrocinu ¢
Ouanazonom usmepenus ... 100% Hamuux
OCBENUeHHOCITY C QUGNASOHOM UIMEPEHUSL He YIiCe YeM
om 0 do 180000 »x Jamuux memnepanypel ¢
Quanasonom usmMepenus ne yvice wem om -20 00
+140C Jamuux snexmponposodusocmu ¢
Ouanazonamu uzveperun He yoice yem om 0 do 200
mxCivty om 0 00 2000 sxCai; om 0 00 20000 sxCau
Lamuux mesmnepamypel oKpysicaroryeir cpedst ¢
Quanasonom usmepenus ne yoice wem om -20 oo +50C
Omoenvuvte damiuxu u Mynomudanyuxu: Jamuux
BEYKA C QhyHKytiel] UHINeZpUPOBanUs ¢ OUQNA3oHOM
HsMepenus wacinom He menee wem onm 50 'y do 8 kly;

Enunuua Konnuecrso
H3MEepPeHHs
uim 15.00
uem 5.00

[aniuk GrasicHOCMY NOYBEL € OUANAZOHOM UIMEDPEN
1e yoice wear om 0 0o 50% Hamwux oxucu yenepoda ¢




HanmeHoBause
obopyaosauns (PBI1O)

KpaTtkue npumepHbie TeXHHYECKHE
xapaktepuctikn (PBIIO)

Eannnna
I3MepeHHs

KonuuectBo

Ouanazonom uzmeperus we yoice yem om 0 do 1000
ppm Mynomudanriux onmueckoil nTOMHoCHU U
Mymuocmu co 6cmpoenHuiMy oamyuxamy: Jamuux
lonmuneckoii nnomnocmu 470 nm ¢ Ouanasonom
wameperus om 0 6o 2 D HJamuux onmuyeckoil
rnomuocmu 525 HM ¢ ouanazonom uzmepenua om 0
00 2 D Jamuux onmuyeckoli nnomuocmy 630 um ¢
Puanazornom uzmeperus om 0 0o 2 D Jamuux
MYMHOCMU pacmeopos ¢ OUANA30HOM UIMEDEHUS O
0 00 200 NTU Axceccyaper: Kabens USB
coedunumenvnutil (2 um.) 3apaonoe yemporicmeo ¢
xabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Cmepoicens Ona 3aKpennenus Oamyukos 6
wmamuee Kpanikoe pykosodcmao no axcnnyamayuu
wyuchposoii nabopamopuu Mpozpammnoe obecneuenite
IMemooieckue pexomenoayuu ne menee 20 pabom
Ynaxoexa Hanuuuie pycckoassiuiozo caima
MOO0EPIUCKY, HANUYUE GUOCOPOTUKOS.

HaumenoBaHnne Hanpasaenns: " Texuonozuneckan nanpacaennocin

v, PO5O"”

HanmeHoBarHE pa3nena:
"'TexHONnorHyeckas
HanpasneHHocTs. POBO"

Via6opamophbviii komMnnexe
07 usyuenus
pobomomexwury, 3D
MOOCIUPOBARUA U
InpoMBtUIneH020 OU3QiiHa

Komnnexc cocmoum u3 cbopro-pazboprozo 3D
Wpunmepa, pywnozo 3D ckanepa u npozpammHo20
obecnevenua ng gomozpammempuu, C6opro-
pasbopuiti 3D npunmep. Obracme neyamu. 200 atm
200 mr x 200 sm Maxcumansias cxopocnte nevam,
cm3/u:> 30 Cropocme nepemenjenus neyamaioufed
conosiu, mm/c:> 80 Tun coamecmumozo ¢ 3D-
npunmepom macmuxa: PETG, SBS, PLA, ABS
Humepdgpeiic nodwniovernua: USB Flash Kanubposka
nnamgopar: lonyasmomamuyeckas Konuvecmeo
conen Ha neyamaioujed eonosxe: om ! wm
Munusaneran momyuna croa: 2 0.01 u < 0.05 mum
uarvemp conna: 2 0.3 u' < 0.3 am Maxcumanvnas
imesnepamypa nevamaiougeti 2onosku; > 230 epad. C
Oxnaxcoenue 30rvl nevamu: Jayxcioponriee
Maxcumanvras memnepamypa naamgpopmer Ons
neyamu: < 150 2pao. C Tun nnamgopme Ona newamu:
ITodozpesaemas coeMHAs HA 3AACUMAY, QUKClpyeMan
na nnamgopame Hanunue saxpeimozo xopnyca: Hem
Dopmam aiinos ons nevamu: GCODE Tun
ynpaenenus npunmepom: fanens ynpasnenus ¢
Vucnneen na kopnyce yempoicinea Tun
HanpagnaAuux: KOHCMPYKYUOHKeIl npodune Pyuwoll
3D cxanep. Tounocne ckanuposanusa: = 0.05 u < 0.1
MM CKOpOCIIL CKAHUPOBAHUSA, MIH, moyer/cex: > 2
Dopmam coxpanerus pesyabinamos CKAHUPOBARUA:
vrml, ply, obj, st Boamosicnocinb ckanuposanis 6
yseme: Ja Hanuwue cencoprozo sxpana: wem [nuna
USB-nposoda:2 3 m Texnonoaus 3D-

cxanuposanusn: Onmuseckan 3azpyska
npecemos(wabnonog) cranepa:nanuiue Cynxyiun
nocmobpabomxu: Obpesxa modenn, Pasdenenue
Wadenu nua ondenvrvie vacmy, Yoanenue nuuiHux
lsremenmos, Yoanenue omgepcmuili, coz0anue
\homopeanucmuynotli mexcmypsl, cpagrerue 3D
Imodeneit medicdy cobotl, uanepernue pasmepos
modeneti CeueHUAMY 8 DYYHOM PeXCuMe, IKCHOpM

ugn

3.00




Ne HaumeroBaH1e
n/n| oGopyaosanis (PBI1O)

KpaTtkite npiivepHble TeXHHYECKITE
xapakTepueruky (PBI1O)

Eaxunnna
H3MEepeRUs

Konnuecrso

cevenuti ¢ XLS Ipozpamatnoe obecneuene dng
cosdanusn Modeneli MEnoooM QonmozpaMmempu;
wanwuue Ynpasnenue nosopomuvis cnmonom no Wi-Fi:
Ta MunumansHoe paccmosnue cCKanuposanus: <25
lcM

\Bazoaerit
pobomomexnuyeckuil
Habop

\O6pasosamensrorii HAGOP AonJiceH NPeOCMaansmo
lcoboli HaGop 0na paspabomKi NPOZPAMMUPYEMBIX
vioOenell asmoromMublx pobomos. B cocmas nabopa
00onsicHE! 8X00UMb. KOHCMPYKMUGHbIE,
lcoedunumensHroie U KpenesicHsle INeMensl U3
nnacmuxa u amomunus - ne menee 100 wm,
npozpasmupyemblli KoHmponnep - He mexee Juun,
BReKMpoOBU2AMENY HOCIMOAHHO20 MOKA C KPYMAUUAM
momermom He meree 3,6 k2/em - ne menee 2 uum,
Oamuuxu 1 SAEKMPOHHLIE KOMNOHEHMbI- He Menee 6
b, akiyMysAmopHyio bamapeio ¢ HanpaJCeRue e
wernee 6B 1t emxocmoio ne menee 1500 MAY - ne menee
[ utm, 3apadHoe ycmpolicmao Onsa akKyMyasmopHoi
bamapeu - ne atenee 1 wm. lpozparupyerterii
KOHmMpOAREp OONNCEH COOEPACAMb: NOPMb! ONA
lananozoseix 0aniuKkos - He Mexee 3 um, nopine 08
yrghposvix damuxos - He Ateee 3 wm, nopm ona 12
yempoiicme - ne Mexee 1 utm, nopm ons
cepaonpusodos - He Mexee 6 utm, nopm Ons MOmMapos
- ne menee 2 wim, nopm ONA 3HKOOEPOS - He Menee 2
wim, o6ven flash namsamu ne menee 32 kb,
IIpozpanaupyestslil Konmponnep dondicen
o6ecneyugame 803MOJICHOCMb NPOZPAMMUPOBAHUS
poBomos 6 cpede BNONHO-2paPULEcKozo muna wm 8
c60600H0 pacnpocmpanseiterx cpedax pazpabomxi ¢
FOAOUbI0 MEKCINOBOE0 ATLIKA NPOZPAMMUPOSAHUS.
TTamuuxi 4 INEKINPOHHBIE KOMIOHEHNTb! OONHCIbI
lcodepoicamp: Ynompa3zeyrkoaoii 0amyux paccmosHua
Donoicen obecnevgany cobpaniyio Modens
BOAONCHOCIIBIO UBMEPAINb PACCMORNUE He MeHee 4
wempos - e menee 1wm, Knonka-rmooyne donsicen
lobecneusantb COBPARHYIO MOOETb 603MONICHOCMIBIO
lonpedensmo Havcamus Ha KnONKy - He mexee Tum,
\Tamyuk yeema donsicen obecriequsanty COBPanHyio
hOo0enb GOAMOCHOCINBIO OnpedeneHiLl yeema
obvexma, npeonasnasen Ona usmepentia RGB-
lcocmagnsouux 1t yposHs OCBeUjeHROCINN, OamyuK
Vanxcen codepacams re menee 12
caemouyscmeumensblx aneMenmos - e mexee 1 um,
3yatviep-sodyae donaicen obecnequsams cobpaniyio
MOOEb 603MONCHOCMbIO BOCHPOU3ROOUIMY 36YK,
Womunanshan yacmoma ne smemee $xl'y,
unmencusnocmy He menee 80 05- ne menee 1 wm, Wi-
\[Fi-atodyne Qomicen obecneyuganib 603MOJCHOCTID
nooKrmIoRERUA COBPAHRBIX DOBOMOMEXHUYECKUX
woodeneii x cemu, 10T oGnaxam u éeb-cepaucani,
patovee nanpsicene sodyns - 3,38, nopmos 6800a
lse16ada sodyns - He menee 5 - ne senee 1 wom, Munu-
pene c paBouum nanpscenuen @ Quanasone om 3,3
00 5B, nompebasemuir moxom 71mA u
MAKCUMANBHBIM KOMMYMUDPYEMbIA HanpAdicenuen 28B|
InocmonHu020 moika/250B nepemennozo moka, pecype
fycmpoz'zcmaa He menee 50 moic. nepexniovenui - ne

wum

Wenee 1 wm; Bxodsauie 8 cOCMAG KOHCMPYKMOpa

8.00




w

Ons uzyuenus mexHoncul
casnzu u loT

OHCIIpYKIMUBHELY 37EMEHNIO8 U3 Memanna O
Gopxu sodenu sobuTbHOZ0 poboma ¢ 3axXGamHeLM
cmpoiicmeos. B cocmas nabopa dondicer 6xo0unis

Ne Hatnenosasne Kpatkite npuMepHbie TEXHHYECKIE Ennnnua IK
n/n| oGopynosaniia (PBIIO) xapakrtepuctikl {(PBIIO) 1I3MEpeHIIst OJIIHECTBO
KOMNOREHMB! QONICHY! BBl COBMECTUMBL C
lcoHCMpYKMUGHBIMU INEMEHMaMUt, G MAKice
oBecneyusams GOIMOIICHOCHIL KOHCMPYKMUSHOT,
annapamuoii u nPOSPAMMHOI COBMECTIUMOCTIY C
KosmnrekmyiowuMy U3 cocmasa #abopa.
\Habop ons Geicmpozo .
OOHONIAMHBIE KOMRbIOMED. HAIWYUE, Kapma
npomommnposanus v .
. nasamu ¢ npedycmaHoaRerHoN onepayUoHHol
AEKMPONHYIX YCIPOUCIIS | o\ orr01: rianuunie, GROK numanua: Hanuiue, um L
10 OCHOBE OOHONNAMHNO20 .
kommexm kabenesi OnA NOOKNIOYEHUA! HATUYUE
komnbiomepa :
\Ha6op ona beicmpozo
Inpomomunuposana
brexmponweix yempoticme [Muxpoxonmponnepras nramgopma co BCMpoeHHsAM
Ha ocHoge unmepnpemamopom JavaScripl: Hanuuue, Komnrexm 800
M UKPOKOHRIPONNEPHOT paduodemaneti: Hanuuye, PAAMA PACULUPENUA: wm )
wmamgopatsl ¢o wanuyue
CIIPOCHHBIN
lfmm eprpemamopoat q
Habop ona bvicmpozo )
Ky A \Muxpoxonmponnepraa rnamgopsta Arduino:
b AEKMPOHHBIX YCIIPOLICHIG .
wa ocHose wanuwue, Komnnexn paduodemaned u NPosoOOs: wm 8.00
o wanuyne, MAKEMHAL WIAMA: HauvIe
Wik poKORMPORTEPHOTT .
rrameopator
Yuebras MoOens asnoHoMK020 MoGunsr020 poboma
e smanunynamopom. MoGunenwetii pobom donsicen
npedcmagnams coBoll YembPEXKORECHYIO nAAMGOPALY|
scenanpaenentozo Osuxcenus. leuzament
ecujemounsie 4 wm, kamepa ¢ yanom obsopa 120
bpadycos ¢ 5 mn. B cocmag KOMIAEKmMa OONJiCHO
axodumy: Mexanuueckuil saxsam ungpaxpacuetii
rasep 2-x ocesoli nodGeC aKKYMYNIAMOp Koneca
lsceranpaeneniiozo dsuxceH R NPOPasMUpyeselil
KOHMpOIIEp € BOIMOJICHOCMbIO NPOZPAMMUPOBAHYA 6
cpede Bnouno-zpaguueckozo muna i 8 csob0dHO
pacnpocmpansemulx cpedax paspabomyu ¢ HOMOU{bIO
Aemonomnuil pobom ImeKcnoso20 A36IKA RPOZPAMMUPOBAHUA DGMHYUK
\GHUIYIAMOP C KORecamy BEYKa OamuuK cned0Bana TUuHIl FPV peaicunt w— 400
\BceHanpaanento2o 8O3MOICHOCHTL YNPAaGTEH s € MOGWIbHOZO ’
deusicenus " empoiicmea uepes npUROICERue NPOZPaMMuposanus
wa asvixax Python, Scratch a maxoice cucmema
Imexnuuecko20 3peHis Ons GBIMOMAMUYECKo20
06HAPYHCERUA U PACNO3HABAHUR 3A0AHHLIX 00bEKMOS
6 paboueii 3oxe. IToddepaicka RaspberryPi namiiue
[Toddepacka Arduino nanuyue IToddepoicka Micro:bit :
wanwyue Crennelil Mexanuseckuil 3axeéam, .
VCIMaHAGTUSAeMbLT HA NODBUICHYIO NAAMIPOPMY
caepxy nanusue Mexanumeckuii 3axeam,
VCnanagnieaeMelii Ha NEPEOHIOI0 YGCMb ROOGUICHON
nranigpopatbl Hamuyue BoanoXCHOCIL Mesmb
WHDPAKPACKHYIO NYUIKY HA MEXAHUYECK Uil 3aX6am
wanuyue
Obpasosamenviuii HaGop npeduasnayen Ons
wsyueHa ocHO8 npumeHents mexnonozull "Humephen
O6pazosamensvruiii Habop Beujeli” u ceA3u 8 poGOMOMEXHUYECKIX CUCTIEMUX. B
cocmag nabopa dondicer 6xodumy KOMIEKM uim 3.00




Ne HasnmeHoBau1e
n/n| o6opynosarus (PBI1O)

Kparkue npiiMepHble TeXHIYecKHe
xapaxtepucruxi (PBIIO)

Enunnua
1H3MepeHs

KoaiuecTso|

koAtnneKn KOHCHIpYKINUGHYIX dMeMeHmos Ons cOopKu
Wodenu «ysrozon 30anus. Bee komnaexmytoujue u
yempoticmea, exodsufue 8 cocnias Habopa, OONAUCHbI
Getme cosarecmumel Opye ¢ Opyeor
KOHCHIDYKIMUGHBIA, SNEKMPUHECKILY, QNNAPAMHEIM U
npozpasatbLs obpasos. B cocmas nabopa donaicHo
lax00Ums: NPUEEO NOCINOSHHOZO MOKA C OAMUUKOM

ke aenee 2uim, cepeonpisod Aanelii — He Menee 2uum,
kantepa - ne senee 1uim, npozpammupyemolil
konmponnep — He Mtenee 1utn, akKyMynanop — ne
\ewee 1um, 3apadnoe yempolicmao — He mexnee Tuim.
B cocmas nabopa 0onvicen 8xo0unis komnaexm
WHMEANEKMY ANbHBIX CEHCOPHBIX YCIPOICIng.
\HnmennexmyansHule ceHcoprele yempoiicmea
onarcrer npedcmaeanans coboli yempoticmeo na
lOCHOBE BLINUCAUMENbLHO20 MUKPOKOHRIPOINEPA U
l6CIMPOEHHO20 UIMEPUMENBHOZ0 2NEMEHMa.
\HnmennexmyansHele CeHCOpHbIE YCmpoOlicmea
DanocHy 06radame GCMPOEHHBIM YUGPOSHIM U
lananozosuis unmepdbeticos Ons nepedavu OaHHbIX, a
Imaxaice 6cmpoenHbIAl ROCAEQ08AMENbHBIM
unmepgeiicom Ons obvedunenus dpye ¢ OpyzoM 8
cerncoprere cucmenmer, Komnnexm
UHMERREKINYATLHBIX CEHCOPHBIX YCIPOIICING O0NJiceH
lcodepaicains — MOOYb Caemoduooa — e menee 2utnl,
viodyne RGB ceemadnada — ne Meree 2uim, Modyib
IK-Oamuyuxa nunuu — ne smenee 3uum, MoOyIs
sayK08020 u3TyHamens — ne mexee luum, moOyns
3MEPEHIT IeMNepamypsl 1 GRAXCIOCIIU
loxpyscatouyeii cpedet — He Menee Tutm, mo0ynb

1K 0801l KHONKY — He Menee 3uum, Modynb Oamyurd
r;caeu/eﬂnocmu ~ He menee luum, nodyns Oemexmopa
yposHs uiyma — ne menee Juim, A00yne usMeperus
Dagnens okpyoicaioueti cpedsl — He Menee lum,
ModyTe HOMeEHyUOMENpPa — He MeHee 2un, MOOYRb
Damuuka nonoscenus 6 NPOCHIPAHCIIGE — He MeHee
Tuum, As100pnb KOHYEG020 NPEPLIGamens — He MeHee
lum. B cocmas Habopa donsicer axodunb
\npozpanmupyemsisi KoHmponnep — He mexee luim.
TTpozpasaupyembiti KOHIMPOAREp OonJicel
oBecneunsams 60IMONCHOCI NPOZPANMUDOBAHNA HA
l7361xe JavaScript u opzanusayuu web-cepsepa
oBatena danneimu vepes Hrumepnem.
Tpozpaymupyemslil KOHmMpoIRep Qonicer
DBecnexaams GoIMOACHOCHTb NOOKNIOYEHUA BHENIHUX
wempoticing ¢ nomowsio unmepgeiicos - GPIO,
UART, 12C, 128, SP1, I-wire TTL, RS-483, CAN,
Ethernet ¢ noddepoickoii PoE

\onoacenun - ne menee 2utm, cepeonpisod Gonviioll —

\Komnnexm noneti u
copearoaamenbHyIx
baesennos

\Komnnexm noneti u cOpesHo8amenoHblx S1eMeHnos
DN npoaedenis CopesHOBaHUtE ABMOHOMHBIX
s1061TbHbIX pOGOMOE

wim

1.00

Yemuipéxocesoil ynebuotil
lpoBom- sanunyaamop ¢

W OOybHEIMU CAIEHHBIMY
nacadkamu

Vyebuotii poBom-manurynaniop npednasHa‘en ons
ocsoenus 06y aIoUUMUCA OCHO8 POBOMOMEXHUKI,
Vnst nodzomoexu oByualoujuxcs Kk gHedpenio 1
lnocredyiouemy ucnonb306aruio pobomos 6
npomsiunennom npousgodcmee. Komieemeo oceil
poboma stanunynamopa - wemsipe. Ilepeseujenue
UHCIPYMEHING 8 NPOCMPAHCINGE NO MpeM 0CAM

wm

1.00
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D ONACHO YRPABAANILCS MAZ0BBIMI OGUSAM SIAMU.
\Hanpsacenue numanus wazo8ux oguzameneil He
Gonee 12 B. Cepsodsuzamens yemaepmot ocu
dondicen obecneuusame nOSOPOM UHCIHPYMEHMA.
Vzon nosopoma MaHunynAmopa Ha OCHOBAHUY GOKPY2
lsepmuxanvrodi ocu He menee 180 zpadycos. [ina
lonpedeneniis ROROXCEH U MAHUNYAMOPA RPU
lnogOpOMe BOKPY2 GEPMUKANLHOL OCH QONJHCEH
lucnonv3osamees snxodep. Yzon nosopoma 3adnezo
nneva manunyramopa ue stenee 90 2padycos. Yzon
nogoponia nepedHezo NNEa AIaHUNYASINOPA He AleHee
100 zpadycos. [ns onpedenenist nonosiceHus 3adiezo
u nepednezo niey MaHunynAmopa QOnK’CeH
HCHONB30GANTLCS 2UPOCKON. Yeon noéopoiia no
wemeepmoti ocu e menee 180 zpadycos. Jonaicua
Bt 603MOJICHOCHb OCHAUJEHUS CMEHHBIMU
Hacadxasu (nanpumep, depaicamens KapandauLa wii
hriorracmepa, npucocka ¢ cepeodsuzamenea,
MEXaHUuEecKoe 3ax8amnoe ycmpolicneo ¢
cepeodguzamenen, yempoticmeo Ona naseprol
bpasuposku uru yempoticmao ons 3D-nevani).
MiunuManbHaR KoMIREKMAyus CMEHNBIMY HACAOKAMU:
\nnesstannmeckutl 3axeéam (npUcocKa), mexanuyecku
saxeam, nacadka Oepsicamens Ona
kapandauia/mapxepal/pyry, HACAOKA nepexodHux 0N
KPENTeHI CORMECTTUMBIX KOHCIPYKIMUGHbIX Oemaneli
u KOHCIMpYKYUT, HACAOKA NA3EPHOT 2PABUPOSKY,
acadka 3D-newamu (dna pabomw ¢ mmacmuxos PLA
¢ Ouavempon numu 1,75 mm). Jonsicen botniv
OCHaQuien CepaonpUBOOOA O NHEGNAMUYECKO20 U
Wexanuyeckozo 3axeamos, obecneyusaioujuM
lapauyenue 3axeauennozo obvexnia 60 speas
nepentenjenus, nosopom nepesieujaestozo obvekma
soKpyz eepmuxanvioll ocu. [ obecneuenus
(DYHKIUOHUDOBAH YS! NHECMAMUYECKO20 3aX6ama
Donoicen Bvime ocnauer 6cmpoerHoU 6 Kopryc
Imanunyasmopa nomnoii. Jonoicna Goiine
l803AI0CHOCIID ROOKIIOYEHUS OONORHUINETbHEIX
ycmpoticms (Hanpumep, MpaHcROpMepa, persca Ona
nepeateugenun poboma, Kynema ynpasnenis muna
OcolicmuK, KaMepbl MaQUUHHO20 3PEHYA,
onmuueckozo damyuka, Modyrs 6ecnposodH0z0
ocniyna). Pobom-manunynamop 00nicen
loBecneuugamp nepeelijenue HAcCGOKH 8
Inpocmpancinge, GKIMUBALUIO HACAOKY, BOZMOICHOCHTb
nonyuenis CuzHanos Om KamMepst u 0anuxos,
GORNOJNCHOCIIL YIPAGNEHUA OONOAHUINETbHLIMY
yempaiicmeaxy. Mamepuan kopityca — aniomutul.
\Tuamemp paGoyeii 30161 (6€3 yuema Hageco20
uncmpysienma u wemeepmoi ocu) e venee 350 mar.
Hnimepdietic nodxmovenus — USB. Jonsicen untems
OIMONHCHOCHIb ABMOHOMHOT pabonisl 1 GHeulHezo
npaanenus. Jna 6HEULHEZO YAPAEReHUs OORKHCeN
Bt npedycMompen nyiom, ROOKNIOHAEMbIT K
obomy no Bluetooth. Ynpagnaiouuii konmponnep
onaicen Getimb cosmecmum co cpedoli Arduino.
Vnpaansiouguil KOHMPONREP COBMECHIUM CO cpeooit
DO2DAMMUPOBGHUS SCratch u A3bIKOM
ipoepanmuposanus C. Honowen obecnewusanmy
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OJINYEeCTBO;

11OBOPOM NO NEPEbIA MPeM OCSM 8 3a0aHHbIH Y20r U
FHa 3a0aHHbIE Y20n, ROBOPOM NO YemBepmoit ocu Ha
Badannwiti yeon, deuoicenue 6 koopdunamu X, Y, Z,
epeseujenue Ha 3G0aHHOE PACCINOAHUE NO
koopdunaman X, Y, Z, nepedayy danneix 0 mexyujes
NONOJICERUU Ye08, nepedady OGHHBIX O MEKYIHLX
xoopourHamax uncmpymenma. Jondicen
nodoepaicuaame nepemeuyene @ 0exapinossx
Koopouramax u yarax nogopona ocefl, ¢ 3a0aHHOl
ickopocinbio u yckoperuem. Tuner nepexteugenudi 8
OeKapmosulx KoopouHamax: Q8lxcexue no
DAEKIMOPIY, OBUICEHHE NO NPAMOT MecOy O8YMA
NOYKAMY, NEPENPBIZUGANUE U3 INOYKY U INOUKY
neperoc obvexma). Kopnyc oonaicen Gotnb 6
BaujuUeHHOM ucnoaxenue (knacca e wuoice IP20).

\Komnnexm Ons usywenun
ONEpayUOHHBIX CUCINEM
peanbHo20 apetentt i
cucnieat ynpasnenus
ABIMOHOMHBIX MODUTOHBIX
pobomaos

- pozpasmupyemetii kormponnep - He menee Tuim.

[Komnnexm 0na paspaGomky u usyxenus mooenei
VIDOZDANMUDYMBIX ABIMOHOMHBIX AIODURBHBIX
pobomos. Yuebuetii kosnnexm OORNCEH NO3IBONANIL
lpaspabameieams 6104HO-MODYTOHYIO KOHCIPYKIUIO
vobunero2o poboma. B cocmas Mobunernozo poboma
Donicho exaoums: IIpusod sedyupux xonec - He reHe
Quam. Hpusod donxicer npedcmasnanv coboi
lsnexmporexanuueckyio cOopKy Ha OCHOGE O8uzamens
nOCHOAHHOZ0 MOKA, PEOYKINOpa, 0amuuKa
nonodicenus eana u GCMpoeHKOI cucmemul
ynpasaerus. Cucmema ynpagnena npueooa OORsicHa
lo6ecnevugans 603ModiCHOCMb 0BbeOUHENUA npueodos|
iC NOAOUbIO NOCTEO08AMenLHOZ0 UHMepghelica,
BO3MOJICHOCINb 3A0AHUR NAPAMEMPOB KOHMYPOG
VIpaeRenus, ynpasnenie 6paujeH e npugooa no
ICKOpOCHIU U NONOJCEHUI0, KORMPONb HAZPY3KU.

ITpozparxmupyemeril KoHmponnep dondicen 0aadame
unmepgheiicamu - USB, UART, TTL, RS485, CAN dna-
KOMMYHUKAYUY € ROOKTION ACMBIMU BHEUIHUMU
Vempolicmeamy, a Maxice yuhposuimu u
21QR0206bI MU HOPINAMY 86000/8b16004.
\Oononnamuulii MUKpoxosnvlomep - ve mernee luwm.
OOnonnamuerit MUKPOKOMIBIOMED QONICEH
pedcmasnane coboii ycmpoiicmeo ¢ apxumexinypoi
vukponpoyeccopa ARM, Oonsicen obnadams He menee
12 goryucmenbHeIAl AOPAIMU C MAKMOBOL HaACTIOMOT
e meree 1Ty, Jlazeprelil ckanupyrouuii OaneHoAlep
- e meree Twm. Jlasepuvlii ckanupyiowuii OansHoAlep
Qonoicen obecneyusamy OUANA30N UIMEPEHUA
Vansiocmu 3o obvexmos He menee 2.5 Mempos u
icexmop ckanuposanua He menee 360 yenoseix
epadycos. Jamvux aunuu — ne menee 3 wm. Jamvux
Qonicen obecnedugams Oemexmuposanye Tunul Ha
KonmpacmnoM ghone u nepedagame OaHHble 6
npozpaAUpYeMbIll KOHMPOIIED O € HAMINUN HymeM
nepedavu anane208020 CNZHANA URN YUPPOBOZO
lcuenana, nubo nymen hepedauu yughposozo nakema
Vaunvix, Jamywuxa yeema — ne menee 1 wm. Jlamvux
Qon2CeH paznuame Y8emaoeoi ommeHoK
pacnonoxcennozo psidom ¢ vust obvexma ¢ RGB
Homayuu u obecneyugams nepedaiy OanHuIxX 8
npozparmupyemMulti KOHMPORAEP O 3HAYEHUN KAXO020

y8emo6020 KaHana 8 sude yuphpoao20 nakema

um

1.00
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Dannerx. Maccue HK-0amuuros - ne menee Tum.
IMaccus HK-0amyuxog dondicern Guimb npednasuayen
Ons omenexcusanus AUHUY Ona OBUNCEHUA
moburbrozo poboma. Maccus donicen codepaicams
e menee Guim HK-0amyuxos, pacnonoicesnsix Ha
loOnol nunun., Cucmema mexnuuecko20 3pertis - He
wenee lutm. Cucmema mexHu4ecKo20 3peHus
Donaicer 061adanb COBMECIUMOCINDIO C DAZNUYHBIMY
NpOZPAMATUDYCMBIMU KOHIPOINEPAMIL C HOAOU{bIO
unmepgeiicos - TTL, UART, 12C, SPI, Ethernet.
Cucniera mexHuyeckozo 3penus QONJICHA
oBecreyusanib 803MOJICHOCMb UBYHERU OCHOB
Inpustererus an2opumMos ManuHK020, 06yuenua u
lwacmpotixcu napamempos neiipocemeti, Cucmema
HEXHUYECKO20 3PeH A OONJCHA oDecre usams
WIKIYUOHQT PACHOIHABARUS PASTNYHbIX
eosmempuyeckux 06vexmos no Habopy npusHaxos,
GCNO3NGBAHUR 2PAPUNECKIX MADKEPO8 nuna Aruco
1 Op, PACNO3HAGAHUS MACCUBOG MUY U SNCMERIN0E
opoochblx 3naxos u pasmemxy.  Cucmema
npagnenus sobUTbHO20 poBoma DoniCHa nO360AANL
Cyujecmenamp QHan3 oKpyscaiouieil 06cmanosku 8
poyecce dsudicenus mobunenozo poboma u
UHAMUMECKOM USMEHeHuY OKpyJcaioujell
BCIanosKy, OCYeCManine HopMUPOBanKe Kapmeot
oKaneHOl 06CMan0BKY BOKpYye poboma u
oxanuzayus nonoxcenus poboma na kapime,
nocmpoenite 2106anHOT KAPMBL OKPYAHCAIOU[E20
npocmpancimea. Cucrmena ynpagnens Mobunbi020
pobonia donswcHa NO3IBONAMb OCYU{ECHGRAMb AHANU3
nnana/kapmul OKPY2ICaloNn|e20 HpoCMpancinga,
loBrapyacenue oxpycaiouiix 06beKnos, agmoHOMHOe
nnanuposanue Mapupyma u obvesda cmamuyeckux u
unaruneciux npensmemauii. Cucmema ynpasnenun
woburenozo poboma dondicha obecneuusamy
80IMONCHOCIIb PAZMENIKY KApInbl OKPYJICaionje2o
1POCIIPAHCINGA HA 30Hbl C PAIAUYHBIMU NPUSHAKAVY,
sadasaentsirty none3osamenest (30Hvt 3anpenia ona
Veuaicenus, ozpantvenus cxkopocnu u m.n.). Cucnment
yrpasneius slobunsHo20 poboma donxcia .
lo6ecneyusame 603MOJCHOCHb 3A0AHUS MOYEK U J0H
lna kapme okpyaicaiouje20 nPocMpancmea Ons
lasmonoAHO20 nepemeneHus MexcOy Huml, Cucnmexia
ynpaesnenus sobursrozo poboma , GRIIOYAIONA &
lcebis nodcucmems, maxue KaxK - clcimeMa ynpasnenis
Osuoicenuem poboma, cucmena cbopa u ofpabonucu
\cencopHotl uHpOpMayUL, CUCMera NOCMpPOEHA
kapmbl OKPYICaiOUeco NPOCIPaHCi8a Ut CUcmeMa
raguzayuy, doaCHa Buimb peanu3osana Ha base
npozpaviatupyeatozo KOHMpPOANEPa u GOHONNANHOZ0
©UKPOKOMNLIOMEDT, (4 MAKIICE YCMPOTICME,
axodaugux @ cocmag xkomnnekma. B cocmas
KoneKma GonICHO GX00UMNb IPOZPAMMHOE
loBecneyetne Ons nPOZPAMMUPOBAHYUA 6 H1EKCHIOBOM
pedaxmope Ha nodobuu Arduino IDE,
\npo2paNAIUPOBANY C NOMOUIbIO CKPUNIIOS HA A3bIKE
\Python, pa3pabomKu Cucmem ynpasneHus Ha ocloge
IROS. Tax aice 8 cocinag koMnaexnl Oon%cHa 6xodumb
upniyanbian s1odens Mobunenozo poboma g
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BUPNTYQNLHOM OKPYIICERU ON MOOCTUPOBANYA
anzopumvos cucmem yHpaenexA ¢ ROMOUbIO
epadhuyeckoil cpedsl.

;
O6pazosamenvubtii Habop
ona uzy4enus
\HOZOKOMNOHEHMHBIX
pOGOMOMEXHUYECKUX
cucniea u
MAHUIYRAYUOHHBIX
pobomos ’

Obpasosamensuuiii Habop dondicer Gblmb
npednasHaien Ons usyseHus pobomomexHUNecKux
HEXHON0ZH, OCHOB UNGhOPMAYNONILIY MEXHoNo2ul U
1eXHORO2NET NPOMBIULIEHHOT agmioMamuzayuy, a
QK MEXHONO02UT NPOMOMURUPOSANUS U
la0dumusrozo npoussodcmea. B cocmae nabopa
Donoicub: exo0ums KoMrReKmyOujue 4 yempoticmaa,
lo6radarouue KOHCIMPYKMUeHol, annapamHoil u
npozpasioii cosmecimumocmpio Opye c Opyzom. 1)
KoMmnexin KOHCHIPYKIMUGHBIX 3NEMERMOG U3 Memanna
u naacmuka Ons c60pKu MOOeRell MANUNYISYUOHHUIX
pobomoe ¢ y2nosoti KuHeMamuKo,
nnockonapannensrot kunesamuxoii, Delta-
kunesamuxoii. 2) HnmennexmyanoHeiti cepsomodyns
lc unmezpuposanHoll CucineAlot ynpasnenus - He
wenee 7um. Cepaonsrodyns dondicen obnadaimb
UHmMeZpUPOBaHHOIT CUCITEAION YIpagAeHus,
ofecnevugaiouyeti 06pamMHYI0 C84A3b WU KOHMPONDb
napasiempog - NONOACEHUE Gand, CKOPOCmb
spauyenis, Hazpy3Ka npuaoda, a Maxice
obecneyuaaionieil GOIMONCHOCMb NOCNE006aNIeNbHO20
nodxmoverus Opye ¢ OpyeoM i YRpaaaeH s
lcepeosodynamu no nocnedosamenviomy
\nonydynnexcHoMy acuHxXpORHOMY unmepgeiicy. 3)

coboii sodynbrOE yempoiicmeo, sknoyaioujee 8 cebs
0OHONAMHBITE MUKPOKOMNbIOMED ONA GLINORHEHUR
\enoaicHEIX GuIUCTUMENLHBIX Onepayuil,
\nepuchepuiinerii kKonmponnep O3 ynpasnens
sretus yempoticieamu u RIGHY packtupenis Oa
nodxniovenus eneutHux ycmpoiicme. Modynu
DOBOIMOMEXHUYECKO20 KOHMPONEPa OONdICHY!
l0Bradame OOHOBPEMEHHON KOHCMPYKINUGH O,
annapamioii u npo2paMMHOIl COBMECHUMOCMbIO Opye
c Opyzost. Pobomomexnuyeckutt KOHMpPOep Oondicer
YOOGNEMEOPIMNG INEXHUYECKUN XAPAK N EPUCIUKAM!
KOn-60 20Ep 6CIMPOCHHOZ0 AUKPOKOMNLIOINEPA = HE
wernee 4, maxmogan vacmoma sdpa - we meiee 1,2
Iy, obvest O3Y - e menee.312 M6, nanwuue
unmepgpeiicos - SP1, 12C, 1-wire TTL, UART, PWM,
ughposwie - He MeHee 16 utm u aHano2osble NOpILl -
1 menee 8 wn 0N NOOKNIOHEH R GHEULHUX
ycmpoticms, scmpoennstii sukpogon, a maxoce Wiki
bure Bluetooth Ons KOMMYHUKQYUN CO GHEULHUMU
yempoticmeavy. Po6omomexnuveckudl konmponnep
Qonsicen obecnenusanto 603MOXCHOCHL
1POZPAMMUPOSAHUA C ROMOU{bIO CPEJCING A3bIKOS
C/C++, Python u ce6600H0 pacnpocmpanaemol
cpedst Arduino IDE, a maxaice ynpasnenus so0ens
DOBOMOMExXHUYECKUX CUCHIEM C HOMOU{bI0 Cpedtl
ROS. 4) Hpozpastmupyemslii KOHIMpOIRep - 1te Menee
Tum. Mpozpammupyemelii kormponnep donsicen
lnpedcmagnsme coBoll @utuHCAUMERLHEIT MOOYAD,
o6nadaioujiunM YugpossivMi nopmary - e menee 8 wim
u auanozoebiM nopmanmis - He Meiiee 16 wm,
unmepdgieticanu UART, 12C,SPI, TTL, a maxoice

\Pobomomexnuueckll KOHmponaep, HpeOCMmagnauu

wm

6.00
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KosnnuecTBo)

wodynen becrposodnon cessu muna Bluetooth wmit
WiFi ona co3danus annapamuo-npozpamMmHuIx
peutenuii u ""ymuvix/cmapm™'-ycmpoiicing ons
paspabomiu peutenuti "' Humepuem geujeii™, 5)
TInama pacutupenus npozpammupyeroz0
konmponnepa — ne menee lwm, Ilnama pacutupenun
donoicHa obecneyusamp GO3MOICHOCHb NOOKMIOHEHUS
VHUBEPCANLHOZO BbIYUCIUMENbHO20 MOOYRA K cemil
nocpedcmeon unmepgeiica Ethernet. Ilnama
pacuupenns donsicna obnadamv nopmaru 6600a-
661600a 0N NOOKMIOYEHUS YUDPOBLIX U QHANO208bIX
ycmpoiicme— ue menee 40 wm, unmepdgpeiic SPI u
BO3MOICHOCINBIO NOOKAIOYEHUS GHeutitel] Kapmuyl
namamu. 6) Modyre mexnuyeckozo spenus,
npedcmaansrouguii coboii yempoiicmeo na 6ase
GLIYUCTUNENLHO20 MUKPOKOHIMPOINEDA U
p:;:mezpupoeannoii xamepel, obecneyugaiolyee
acnoznasanue npocmeliuaex uzobpasicenutl Ha
stodyne 3a cyen COBCMBEHHBIX §bIYUCTUNENbHBIX
sozstascHocmell - ne senee Tuim;  Modyne
nexHueckoz0 3penua oondicen obecnequsams
OIMONHCHOCHIL KOMMYHUKAYUU C GHANOUHHBIAIY
0OYIAMU NOCPEOCMEOM WitHbl Ha Gaze
ocredosamensozo urniepgelica ¢ yensio
anvheiiiedl nepedayy pesynomamos usMepeHul
pYyRNbt MOOYRET HA YNPAIAIOU{EE BbINUCTUMENDHOE
empoticmao, nodrmotentoe k oannoli uiune. Mooyne
1exXnuuecKozo 3peHis donscen obecnevugame
0IMOACHOCTL OCYUIECMENAMb HACHIPOTIKY MOOYNA
HEXHUYECKOZ0 3PEHIA - HACIPOTIKY 3KCIIO3UIM,
Gananca 6en0zo, y8eMOPAINOCMUBIX COCINABNAIOUJUX,
mowadu obrapyaicueéaegnoli obnacmu u3obpasicenia,
oxpyanocmu oGHapyJcusaen ol obnacmi
1306pacenus, ronodICerUe 0BHAPYIICHEaEMbIX
obnacmeii omnocuniensro opye opyea. Modyne
nexruueckozo 3penu dondicer obecnevusams
O3MOHNCHOCHIb HACIHPOLIKY HA OOROGPEMERHOE
o6Hapysicenue ne menee 10 paznuunstx 6OuUHOYHBIX
obvexnios @ cekmope 0630pa, 1ubo He mexee 5
cocmagneix 06Leknios, COCmonuilX U3 He smenee 3
paznunHelx 2pagduyeckix npusumueos. Mooyas
bnexnuyeckozo 3penus Oondicen obradame
sempoennviv uimepgheticaru — USB, UART, 1-wire
TTL, 12C, SP{ Ons KOMMYHUKQYUY CO GHEUIHUMU
nodrniouaestsimu ycmpoticmeamu. 7) B cocmag
naBopa donoicer GX00UMb YUPPosble
UHBOPMAYUOHIIO-CEHCOPHBIE MOOYTH,
npedcmasnsioujue coboli yempoticmaa Ha base
NPOZPANMUDYEMO20 KOHMPOINEPA U USMEPUNIERBHOZ0
bnesienma. L{ughposoil Aa10dynb dondicen obnadarno
BCINPOEHHBIAl MUKPOKOHMPOAREpOM (INakinosasn
yacmoma - He smenee 16 MIy, utuna dannvix — ne
weriee 8 Kbaiim), unmepdelicasu 0ns noOKmoYerusn K
Brewnum yempoicingan: yugpogele 1 ananozossie
nopmet, 1-wire TTL, pasvest muna RJ. Lugpposoii
Wodyrb donorcen obecneuéams 6OIMONICHOCHTL
OMMYHUKQUYU C AGHAROZYSHBIMU MOOYRAMY
ocpedcmaom uiuny Ha 6ase nocnecosamensHo20

tnmeppelica ¢ yenvio danbreiiuiell nepedayy




12

n/n

HaiaenoBanne
obopynosauns (PBITO)

KpaTkiie npinepHble TEXHIMECKIE
xapakTepueriky (PBIIO)

Eanunna
t13MepeH s

KoJsiuecTBo)

pesyremamos usmepenuil gpynnel Modynet Ha
yhpaansionyee surucnumensHoe yempoicniso,
nodrniouenrnoe xk danHoil wune. B cocmas natopa
DoracHo 8xodunv; Yuphposoli Modyre makmogoi
kHonku — ne Meriee 3uin, yugposoli modyne
caemodioda — He meree 3uim, yugpposoii Modyns
KoH1e6020 npepusamens — He MeHee 3utm, yugposol
Modyrs damuuxa yeema — He smenee luun, yugdposort
wodyne RGB cgemoduoda — ne senee luum. 8) B
lcocmas wabopa dondicHbl BX00UNL 3NEMEHMb! O
cBopKuU 6AKYYMH020 3GX8AMA. 6AKYYMHAS NPUCOCKA —
e stenee Juim, anexmpoMasHUMHeL KIGNAH — He
Wwenee 1uim, axyymusiii nacoc — ne mexee lum. 9) B
cocmag nabopa donacen 8xodune yuebietii
korrnaexm, exriouqioujuit 8 cebr yyebnoe nocobue,
abop Gubmuomex mMpexmepHelx 3NeMeHINo8 O
pomomunupocanun Modenen ManuyIAYUOHHEIX
po6omos, a maxice hpozpaumHoe obecneyenue ona
paGomui ¢ nabopon. ITpozparxsmoe obecneuenue
OoncHo obecnienusams mpexalepiyio Gu3yanuzayiio
VoOenu MaHUyIAYHONH020 poboma (¢ yenoaol,
NIOCKORAPANNEnbHOM U OenbMA-KUHEMAMUKOTL) 8
npoyecce patomsl, obecneytsams nocmpoerue
DOCMPaHCHIBERRON MPaeKMOPUN OBUNCEHUA
LCHOMHUINENbHO20 MEXAHUIMA MAHUNRYIAYUOHHOZ0
poboma, 803r0JICHOCMY 3G0AHUT
nocredosamensHoCHY MOYeK OnA NPOXodCcoens
uepes HIUX UCHOTHUIMENbHOZ0 MEXAHIMGA
manunyaayonnozo poboma. Ilipozpaivinoe
lo6ecneuerue OONICHO (PYHKYUOHUPGEBAD, KAK 8
lomdensrocmu 6 guoe cpedsl MOOETUPOBAHUS, MAK U 6
pesiciirte MOHUMOPUN2G 8 PEATbHOM PRMEHU RPU
nodKmoueN I MOOSTI MAHUIYIRINOPA HOCPEOCTIBOM
poGomomexuuyeckozo konmponnepa. Ilpozpammioe
loGecneuenute Oonacio obecnenudaine 603MONUCHOCHb
Inocmpoenus 2paguKos 3a0AHHBIX U IMEKYU{UX
lo606H}eHHBIX KOOPOUHAM MAHUNYASYUOHHOZO
poboma, epaghuxos 3navenuti ckopocmedi u
YCKOpenus, 2pagpuKos pacyenHbLx SHAYeNnul Hazpy3Kil.
Ipozpansimoe obecnesenue donicHo nossonsms
3adasams nocnedosamenvHOCb NePeosIICceH Tl
\raHunynSmopa nocpedcmeoa Habopa KoMand 6
6nouro-zpaguneckom unmepgpeiice. Yuebroe
nocobue QONACHO COOePICAINb AlaMepUans no
paspabomie mpexamepnbix modeneti MobunbibIX

PO6ONIOS, MAHUNYASYUOHHBIX POBOINOE C PAZAULHBIMIU
UAANH KUHEMAMUKY (Y2T0805 KUHEMAIIUKG, 1NOCKO-
apanenbHas KUHeMamuKa, Oeiba-KiuHeMamuxa,
CARA wny puiuasicias KuHesmMamuxe, namgopaa
mioapma u m.n.), UHCIMPYKYUN 1O NPOEKMUPOSANTIO
060108, NHCIPYKYU 1t AIEINOONKY OCYU|ECHIGRCHUA
HHDICEHEPHBIX PACHENIOG NPY NPOEKMUPOsaHIN
(pacuems HAZPY3KIU U MOAIEIHNOS, PACHEM MOUIHOCTIN
IpLE0O0S, Pacyem RAPAMEMPO8 KUHEMAMUKY 1 M.N.),
HCMPYKY U o paspabomxe cucmem ynpasnesus u
ipozpasmiiezo obecnedenus Ona ynpacnenus )
0BOMaM, UHCIPYKYUY U MEMOOUKY nO paspaGonke
ciucment ynpaanenus ¢ SNesMeHmaMl UCKYCCnIGeHH o020
(HIMErnexma 4 MawuHHoz0 obyyenua.




n/n

Hauasenosantie
ofopyaosannis (PBIIO)

KpaTxkite npisepHbie TeXHIIUeCKe
xapaxtepuctikn (PBI1IO)

Eminiua
u3MepeHns

IKosecTBO)

ObpazosamensHetil Habop
V20 aneKmpoHUKe,
NEKMPOMEXAHUKE U
\r1kponpoleccopHoil
nexHuKe

“|Habop donsicen Goime npedunasnauen Ons nposedenus

yuebHbIx 3aHamutl HO USPHEHHIO OCHOG MEXAMPORUKU
1 poBomomexnuKy, NPaKMUecKo20 NPUMEHENUR
6030861 INEMEHMOB SNEKMPOHUKY U CXEMOMEXHUKY,
g maxoce naubonee pacnpocmpanerHoll SNeMeRmHoN
6a3b! U OCHOBHEIX MEXHUYECKUN peuteHt,
nprMeHAerbIX HPU NPOEKIMUPOSanuY U
npOMOMUNUPOSARNUY PAZNUYHBIX UHIICEHEPDIBIX,
Kubepremuneckix # 6Cmpausaetix cucmen. B
cocnias nabopa 00nJCHE! EX00UMb KOMIIEKIyIou[e U
ycmpoiicmaa, obnadaroujue KOHCIPYKMUBHO,
b nexmpuyeckol, annapamHoll U HPoZPaMMHoIl
cosrecmumocmoio Opye ¢ OpyzomM. B cocmas nabopa
danaicen @xoduntb KOMNIEKIN KOHCIMPYKIMUGHBIX
areMeHInos u3 Memanna ona cbopku mMaxema
\anumynsyuonHozo poboma u KoAmnexmn
MEIMAIMNYECKUX KOHCIPYKIMUBHIX SAEMEHIO8 AN
lc6opru naxema mobunerozo poboma. B cocmag
abopa 0onvicHb! 8X001NE NPUEOSQ PASNUHHOZ0
ﬁuma: MOMOpPs! € UHIE2PUPOBAHNBIN WITL BHEULHUA
DamuuKoA RONOHCEHUS — He AleHee 21m, Cepeonpeod;
Gonbuiofi — He Menee duum, cepsonpUBOd Manblli — He
Wienee 2utm, npusoo ¢ BOIMOJICHOCITBIO YNPAGNERIA 6
uiaz080M pexcume— He Menee 2uim. B cocmas
HaBopa donxcHel 8X00umb 3neMermb Ons cGopru
BaKYYMHOZ0 30X8AMA: BAKYYMHA] NPUCOCKA — HE
wenee lwum, snexmpomaziumeelil Kianawn — He MeHee
{uum, saxyyamnelil Hacoc — He senee lwm. B cocmas
Habopa donsicna exodumb snesenmnan 6asa ona
npomomunuposanu: naama ons 6ecnaeynozo
\npomomunuposanus, KoANAEKN npogodos
\paznuuHO20 MUNAG 1 ONUHbGL, KOMIVIEKI PEIUCHIOPO,
kosnrexm ce6emoduodos, ceMuce2Menintsli
unOuxamop, ducnneit JXK-muna, kionki — He Mmexee
\Suzm, nomewnyuomempet — He menee 3uim,
ungbparpackvlii damuuk - He menee Jum,
Vnempasaykosoil damutix - He Menee 3uin, OamyuK
esnepamypel - e Menee luim, oamuux
oceewjennocmit - He Meree -1uum, s00ynb Bhuetooth —
e senee luim, modyne HK-npuesnuxa — ne Mernee
[uem, modyrv HK-nepedamuuxa g ude KHONOYHO20
nynema ynpasnenus — lum, aGKkxysyRantop — He Menee
Juum, 3apsdnoe ycmpoiicmso — ne Menee lum. B
lcocmae vabopa dondicen xO0UMb AYNINUOAMHUK 015
u3Aepents meMnepainypsl U GRANCHOCIU
oxpyacarouedl cpedsl — He senee lun.
\Mynemudaniuux donsicer 06nadantb GCMpPoOEHHbIM
WikpoKoHmporRepOM (MAKIMOSAs YACMOMA - HE
wenee 16 My, wuna dannvix — ne menee 8 Koaitm),
unmepgheiicar Ona NOOKMIONEHUS K GHEUIHIAI
yCnipoiicmea: uhposse ¥ aHanozosvle Nophivl, I-
vwire TTL, pazves muna RJ. B cocmasg nabopa
Donsicen axodunb KOMINEKIN YHUBEPCANbHBIX
lgornenumensHbx Modyneil, npedcnaenaioujus coboli
6azagyio nramy, nramy paciiipenus Ons cemesozo
le3q1s100eiicaIA 1 RIAMY NOOKMOHENUS CUNo80il
Wazpysku. Bxodaujue 8 Komniexm ycmpoiicmsa
onaicnet ofinadame odHOBPEAIERHON
OHCMPYKMUGHOT, SNeKMPUYecKoli, annapamoti u

utm

6.00
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Ne
n/n

HamnnieHoBaHite
o6opyaocsauis (PBITIO)

KpaTtxkiie npiMepHbIe TEXHNYECKIE
xapakrepucruri (PBIIO)

Ennuuua |
l13MepeHis

KonigecTBo

“Inpozpasisuoil cosmecmumocnivio Opy2 ¢ opyzon.

\5asosan niama yRUSEPCATLHO20 BLIHUCTUMENbHOZO0
Modyns donicHa npedcmasnsns coboil
npozpanmupyemuiti konmponnep & cpede Arduino IDE
1Y QHANOZHYHYLX CBODOOHO PACNPOCTIPAHAEMBIX
cpedax paspabomxu. Bazoeas niama 0onxcHa
loBradames ecmpoennuim unmepeiicamu ona
nOOKTIOYEHUR YUGPOBYIX U AHANO2088IX YCmpOTice,
cmpoenneimy unmepdesicasu USB, UART, 12C, SPI,
I-wire TTL, Bluetooth, WiFi. [Inana pacwupenus
OnoHCHA 0BeCnenusants 603MOXCHOCNIL NOOKMOYeNIA
HUGEPCWTBHOZO BuIYUCTUMETHO20 MOOYIA K Cemit
1ocpedcmeom unmepgherica Ethernel. [Inama
acutupensn donicna obnadams nopmamy 6800a-
£1600a NS NOOKAIOUEH U YudPOBLIX U AHAN020GHIX
cmpoiicmas, unmepgeiic SPI u 603r00icHOCIBIO
odKmoveH1s eneutted kapmel nayamy. [lnama
acutupenst Ons nOOKIIOHEHUS CUROBOH HAZPY3KU
onsicHa 06ecnedusamy B03MOIUCHOCHIb NPAAIO20
COKMIOUEH R GHEMHEll CUI080IT HAZPY3KY, Q INAKJICE
ezynupyesoit nazpysxu nocpedcmeost PWM
unmepgeiica. B cocmas nabopa oondicen xodume
1pozpasIpyemslli Konmponnep, obecnevugaiouitl
03MOJCHOCHIb OCYU{ECMEAANb PA3pabomxy
POZPaNMHO20 KOG, UCRONb3YR UHCIMPYMEHmapUil
-ped paspabomxy Ardiino IDE u Mongoose OS u
w106 npozpammuposaiur C\C++, JavaScript.
Ipozpasapyemslil Konmponaep 0onvcen obnadante
opimaxtu A1 ROGKNIOYERUA YUPPOBLIX Ut AHANO20661X
CIMpOTICMIG, BCIPOEHHBLMI NPOZPANMMUDYeAIBIMU
HONKAMYU U SREKIMPOMEXAHUYECKUMU AMOOYNIA ONR
)P2AHIBAL U CUCIEMbI PYUHOZ0 YNPaGNeH1s,
CHIPOEHHBIAY NPOZDAMATUPYEMBIMN CEennoduo0amt
Ons unduxayuu pabovezo pexcuma, GCMpPOeHHbLIMI
wnmepgbesicamu USB, USART, I12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa
Qonoicen 6xodums MOOYNb MEXHUYECKO20 3PeHUs ,
npedcmaansionuti coboii seruCIUMENbHOE
VCmpOTiCEO CO BCIPOCHHEIA MUKPORPOYECCOPOM
\(xon-80 Adep - He metee 4uim, vacmoma 0pa ne
wenee 1.2 I'Ty, obvens O3Y - ne senee 512Mb, obvenr
scmpoennoti namamu - we menee 8I'6),
unmezpuposannoti Kamepo (MaKCuMansHoe
paspeuienne GuOCONONMOKA, nEPeEOasAEMo20 no
unmepeheiicy USB - ne menee 2592x1944 €d.) u
lonmuuecxoli cucimemoti. Modyne mexuuuecko2o
Bpenus donocen 0bRAdANtb COBMECMUMOCIbIO C
DAZMUUHBIMU NPOZDAMMUDYEMBIMY KOHMPONTEPANT C
nosowsio unmepdheticas - I-wire TTL, UART, 12C,
SP1, Ethernet. Modyne mexnuueckozo 3peius QoRsceH
oBecnevusams 8bINONHEHUe 8CEX UIMEPERU U
@urytcnenult nocpedcmeom cobCmaenHvIX

GBI UCAUMENbHBIX 603MONCHOCMET 8CIIPOEHH020
wuxponpoyeccopa. Modyne mexru4ecKkozo 3penta
donaicen 0bnadantb 603MONCHOCIILIO KOMMYHUKAI[UN C
\ananozusHbIMYU MOQYIAMY NOCPEOCIGOM WUHbE! HA
Baze nocnedosamenbHozo tnmepgenca ¢ yenbio
Vanenetiueti nepedavi pesyromamos usMepenil
epynnet Aodyinetl Ha ynpagnaion ee G UCTUmensHoe
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. Hamenosanne
obopynosaung (PBI10)

KpaTkie npinsepHbie TeXHIHecKIe
xapakrepuctiikn (PBITO)

Enonnnua
[13Mepens

KonnuecTso

vempoticnieo, nooknioyernoe k oarnol wune. Modyns
Imexnuteckozo 3penus donsicen obecnevugame
\wacmpoiixu pescurog pabomel - HACMPOKY
sxchosuyuy, Gananca 6enozo, YEEMOPA3HOCMHBIX
cocmagnarotyx, nowadu ooRapyscueaeMo
obnacmu wzobpasiceria, okpyrocm
obnapyxcusaemoti obnacmu u3obpaxcenus,
nonosxcenue obHapysicuéaemux obnacmeil
lomuocumenvro Opye Opyza, Mauiunnoe obyyeHue
napamempog vefiponHux: cemedi Ona oGrapysicens
lo6vexmos, opmy Ut 3aKOOUPOBAHHbBIE 3HAYEHUA
lobHapyaicusaemsix mapkepog muna Aruco, pazvepsl
loBHapycucaeMbIx OKPYJICHOCHIEN, KEAOPAMog U
Impey2onbHUKOE, NAPAMenpPos KORMPACIHOCY,
pazMEPOs, KpUBU3HY! U NONONCEHUS PACHO3HABALABIX
wiuit, Habop donsicen obecneyusame 603MOACHOCHY
Ea3pa6omxu Atodenu moburerozo pobioma,
ynpasaseaoli @ FPV-pecume nocpedcmeom
Inposparaozo obecnedenus Ona nepeoHanbHozZo0
omnbiomepa U Mobunervrx yempoiicme na 6ase OC
ndroid unu 10S, obecnesusaione2o 603MONUCHOCHb
YrpagRenta MoBUToHEIAM POBOMOM U GCIPOERHBIM
WMaHUNYARINOPOM ROCPEOCINBOM 2PaPuUyecKo20
unmepgetica, exniouaiouun 8 ceba Habop KHONOK u
nepexmovameneti, daicoticmux, obnacmey 01a
lomobpaxcenus eudeo. Habop domicen obecriesucams
803A10HCIOCNIb UIYHEH U OCHOB PaspabomKu
PO2PAAMMHBIX U GRAADAMHBIX KOMIVIEKCOG
uHOICENEPHBIX CUCTEM, peuleHull 6 cepe
" Humepremn ceuyei””, a maxvice pewenull ¢ obracmu
pOBOmMOMeExXHUKY, UCKYCCINGERHO20 UHMENNEKMA Ut
Wauunnozo obyvenus. B cocmae naopa donsicko
lsxodums nocobue no uzyHeHiio OCHOB NEKMPOHUKY U
exetomexnuru, peutenudl 8 cghepe ""Humeprnem

"leewedi"”, pazpabomiy u RPOMOMUAUPOBIHUIO,

wodeneil pobomos. B cocmaa nabopa dondicino
laxodums nocobue no usyuenuio dcros paspabomen
\CLiCHIEM MeXHUYECK020 3PeHUA U INEMERINOE
HCKYCCMBENHO20 UHMENNEKNIA.

O6pasosamenvrvrit Habop
10 MEXaHUKe,
MeXamponuKe i
pO60INOMexHIKe

O6pazosamensrbtii Habop dondicen Gbime
MpEOHAZHAYeH O USYHEHUA MEXAHUKY, MEXAMPOHUKU
u pobomomexnuxu. Obpasosamensuoiil Habop
npednasnaven Ons paspabomK npozpayMupyesslx
viodenedi MexampoHHLIX CUCINEM U MOBURbHBIX
pO6ONIOS, OCHAUEHHBIX PAITUYHBIMYU

M aHURYRAYUOHHBIMY U 3AXCAMHBIMU YCIPOTCMEaM L.
B cocmas nabopa 00/ICHO BX00UIb. KOMPAEKIN
KOHCIPYKMUBHBIX INEMEHINO8 U3 MEMANNA, KOMIIEKN
kpenéxcublx aneMennos, Konnexm ona c6opxu
saxeamuoz0 ycmpoiicmea — ne Menee | wm., xoneca c
popesentuiv 06000M — He Menee 2 wnt., koneca
BCeHanpasneniiozo OBUNCeHIA -ne Menee 2 uun.,
MpUEGO NOCMOAHHOZO MOKA C UHMESPUPOBAHHNOT
lctiementoii ynpasnenus, obecneuueaionyeil 06pamuyo
\ca513b NONOIICENWIO, CKOPOCITY U HAZPY3Ke - He Aleriee 4
wem,, Oaniux JUHUY - 11e Menee 3 wm., 0amyuK
paccmonHus — He Mexee 1 uim., akKyMynamopHas
Gamapes — ne menee 1 um., 3apsonoe yempoticmeo —
e sienee I wm. B cocmas nabopa dondicen 6xodumbe

wm

3.00
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Ne
n/n

HainenoBakne
oGopyaosasiia (PBIIO)

Kpancue npuMepHbIe TEXHIMECKHe

Enxnunua

xapakrepuerski (PBIIO) H3MepeHis

KomiuecTro)

npozpassiupyeetii Konmponnep, obecneyusaiouqui
BOSMONHCHOCIB OCYUjECBNANS PASPADOINKY
npozpammi020 K0OG, UCHONL3YA UHCHIDYMEHMapiil
cped paspabomxu Arduino IDE. ITpozpammupyensrii
konmponnep donaicen obecneuugams anNapamHyo u
INpOZDANAHYIO COBMECIUMOCIG C SNeMeHMHOI 630l
odauyeil 6 cocimas Habopa. [Tpozpammupyenslit
konmponnep danicen codepicamb cnedyioujue
unmepcheiicor: ylugpossie u aHanozosvle NOPHIbl — He
vienee 50um, USB, USART, I12C, SPI, ISP, Bluetooth,
WiFi. ITpozpammupyemelii KORMPOANEP OORIICEH
codepacamy unmepgesic (013 NOOKNIOYEHUS npusodos
it damuuxos pobomoniexruyeckozo Habopa),
peanusosanbii ita 6ase wunv RS-485 — ne menee

1 2tm, [Mpozpammupyentstii KoHmponnep dondicen
\codeparcamne cunosol nopm Ong NOOKIOHEHUs
leHeutnedl hazpysKku wiu aomopos — ve menee 2utm. B
cocmaa Habopa OondiceH 8X00Umb MOOYIb
inexnuueckozo spenus — ne menee Juin. Modyne

1eXHUYECK020 3pents QoniceH obecnenuaanb
03MOACHOCT KOMMYHUKAYUU C AHATOZUYHBIATI
00yRAMU NOCPEOCINBOM UtiHb! Ha 6aze
ocnedosamenvHo20 unmepgetica ¢ yenvio
anvretiueil nepedau pesynemainos UsMepeiiuil
pynbt MOOYRIEl HA YNpaansionjee BuINUCIUMEnbhoe
cmpoiicmeo, nodkmoyentoe Kk dannoil wune. Modyne
nexHUYecK020 3pemun 0ondicen obecneuusams
OINOHCHOCTIb OCYUJeCENANb HACINPOTIKY MOOYAR
HEXHUNECKO20 3DEHUR - HACMPOTIKY SKCHOSUIfll,
Gananca b6enczo, HEEMOPASHOCIHBIX COCMARNAION{UX,
wowadn obrHapysicusaeso obracmu uz0bpasicens,
kpyanocnii obHapyscusaemoli obnacmu
1306pacicentin, noNooICeH e OOHADYICUBAEMBIX
Gracimeii omuocuniensio Opyz opyza. Modyne
1exHUYeCK020 3periis dondicen obecnewusams
O3MOUCHOCHTD HACMPOTIKY HA 00NOGPEMEHHOE
o6Hapyaicene ne menee 10 paznyiiblx 00UIOHHBIX
Gvexnioa 6 cexmope 0630pa, aubo ne menee 5
OCIagHEIX 0BBEKMOB, COCMIOAU{UX U3 He MeHee 3
aznuunblx 2paguneckux npusnumugos. Modyns
1exHUYecKo20 3peHin donxcen obnadame
cmpoennoimu unmepdeiicaru — USB, UART, 1-wire
TTL, I2C, SPI dns xoMMyHUKGYUY CO GHELHUMU
ROOKAICYACMBIMU YCMPOTCEaMU,

O6pazosamensiolit
KoHempyxkmop ¢
[KOAINTEKINOAT OAIMYUKOS

IHECKORbKUX 1BENIOG — HE MEeHEE 1 wm.,

Obpasosamenshulil Habop dondicer Botme
npednasnauen O uzysentss 0CHO8 paspabomxu
\npozZpasupyesblx MOOEREll G8MOHOMHBLX
woBunbHbx poGomos. B cocmas nabopa dondicko
GX0OUMb: KOMIIEKIN KOHCIPYKIUBHBIX NeMEHIN0s U3
lnnacmka, uncmpymenm Ona pabomer ¢ Kpeneuchlan
KOMHOREIMAMY, CepaonpUBO0 C 8CIIPOEHHOM
cucmenoli ynpasnenus, obecneyusaioujei 0bpantiyio
C8R3b NONONCEHUIO, CKOPOCHIY U HAZPY3KE - He Menee 4
wum., Hynein ynpasienus — He menee Iuum, damyux
xacanus — ne menee 1 uim., 0amyuK y8ema — He MeHee|
{utm, damyuK maxkmunbHo-CeHCOPHBIT CO
caemodUodHLIM MOOYNEM — He menee | wm., kamepa c
8024 OXCHOCbBIO OOHOGPEMEHHO20 ONPEdEnenya

uim

8.00
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HanneHoBaHe
m/n

o6opynosauns (PBI1O)

KpaTxkite piMepHbIe TEXHIHECKHE
: xapaxrepucrnxi (PBI10)

Eansnua
13MepeHls

lKOJlH‘ICCTBO

axxyaynamopras 6amapes — we nenee 1 wm. B
cocmag nabopa donsicen xodunib
poBomomexnuyeciuil KOHMpPonTEp — He MeHee Twim.
Poboniomexnuseckuil Kormponnep 0ondiced 06naoamsy
‘acmpaenubw yeemusim MK sxparnom u 6cmpoensiy
urepYUOHHBIM ONTIUKOAL Pobomomexnuieckuti
wonmponnep GONJICEH 1Aenlb He MeHee 12 nopmos 0na
OOKTIONeH S GHEWHIR YCMPOICME U nopitt O1R
ycmanosxu kapimel namamu. B cocmas nabopa
Donicen 6xoOumb RPoZPaMMUpYeMbiii KOHIMPOnnep —
e senee 1 wm. lIpozpasmupyeateitf konmponnep
Donsicen npedcmaansnto coboi ycmpoiicmeo,
oBecneuusaioljee 603MOIICHOCIb OCYIY eCINEnANib
paspabomicy npospaMMHOZ0 KOO, UCHOTL3YA
uncmpymenmapuil cped paspabomku Arduino IDE.
[Tpospasmupyemviii Kormponnep Q0ICeil
oBecneunaame annapamHyio 4 NPOZPaMMHyo
\cosatecnussocnib ¢ anexenmuoil 6asofl, gxoonaueii ¢
cocmas nabopa. Mpozparisupyesblii KoHmpoinep
Donoicen codepaicamp chedyiouje unmepdpeiicol.
\yughposbie 1 ananozogvie NOpMel — HE MeHee S50wm,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.
ITpozpavmupyemulil KORIMPOATEP dondicen
codeparcams unmepdheiic Ons nOOKMOYENUR npueodos
bt damuukos pobomoniexnuyeckozo Habopa— He meiee
12 um. ' 3

Haunnstenopanie nanpasaenns: ' Texuonozudeckan anpUsnenocnts, FHO"

HaumMenoBaHue pa3nena:
| ["TexHosorH4eckan
HanpasnexHocts. BUO"

Crnexmpogomoremp

Ipednasnayen Ona onpedenenus onmuyeckoti
nomuocmuy, Ko3g@uyuenmos nPonycKanus u
Ko ermpaui pasHoobpasnbix pacueopos

wum

1.00

A nanumuieckue gechl

IIpednasHayeHst Ons HOYHbIX UIMEPEHUL MACCHL,
no360NI0IN KOHMPONUPOGAHIL UZMEHEHUS MACCH! C
mounocmuio 0,1 M2,

wm

1.00

Vuebno-
LliccnedosamenbCKas

u nefipomexnonozuil

nabopamopus buocueHanos

B cocmas exodam: Cencop Tun | ne menee 1 wm.,
obecneyueaen GOIMOICHOCING PeUCHIpayuu CugHana
szexmpuqecxoﬁ QKIMUBHOCINY Mbilill
anexmposuozpammsl, IMI). Pezucmpayia donsicka
ocplechgnAeNcs HEUHBAZUGHO, CYXUMH
Fﬂexmpoaamu. Bo3:1103CHOCIBIO KPERNCHSL K PYRe
venoaexda, wmo 00AHCHO 0aGaNtb B03AI0JICIIOCINTe
DezuchIpUpOsaNts SNEKNIPUECKYI0 AKNUBHOCTIU
wieruiol @ oGnacnty, Had Komopoli pachonazaenca
kpennenue. [Ipt HanpaoiceHu Molutifbl donsicia Gbinb
oBecneuena GoIMoICHOCb HaBRIOOeHS RYWHOCHT
cuznana (m.e. npucymemeue IMI), npu
paccnatneni mulijsl - €€ OMCYMCGUeE. Cencop
Tun 2 ne menee 1 wint., obecnewncaent GONONCHOCHb
pezucmpayiy CieHANA (OMONNEMIUINOZPAMAILE
(@ITT) onmuyeckuM nynieat, 3a cuem UIMEHeH A
ompaoicenHoz0 om KpoBEHOCHYX €OCYO0S Coemd,
06best KOMOopPbIX UIMEHRENCA HOO go30eiicmauem
ymecogoii gomiet, CeHcop 0oniceH Gurmy obecneyen
203MODICHOCHIBIO KPENNEHUSA K NOOYyueKe nanola
wenosexa. Cencop Tun 3 He menee 1 wm.,
loBecneyeaem 80IMONCHOCTIIb: pe2UCpayiu cliznana

uim

nexmpokapduozpammer (IKI) He uHGA3UGHBLY,
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=

/1

HanmeuosaHie
ofopynosanus (PBIO)

Kpatxite npHAMepHbIE TEXHIHECKIe
xapakrepucriki (PBIIO)

Emnuznua
H3MepeHs

KosuecTBo)

lcnocobom; pezucmpayuy 1, Il u 1l omeedenii;
nodxniouenuA INEKMPod0os K CEHCOPY € NOMOLbIo
coedunumensHuvIx npo8oO0E, 060PYOOSAHIBIX
TouchProof pasvemamu. Cencop Tun 4 ne menee |
um. obecnewusaem 6OIMONHCHOCITL! PESUCHP AU
\cuznana xoorcro-zanseanureckoit pearyuu (KI'P),
ipezucmpayua KOMopozo oCywecmaniemcs, Ha
HOCIMORHHOM MOKE; NOOKIFOYeHUA K meny Henosexa ¢
HOMOWbIO CyxUX aNeKmpod0s, NOJKNIOYeH e KOINOPbIX
i« cencopy ocywecmensemes ¢ nosoujsio TouchProof
pazvestos. Cencop Tun 3 ne meree I uim.,
obecneutigaen 803MOJICHOCHT: Pe2UCIPayuY CUSHANA
baexmpuveckoii akmugrochin mosza (337) ¢
OMOL[bIO CYXUX HEUHBAZUBNBIX INEKINPOOOG;
\pezucmpayuy AEKMPUIECKOIl QRMUBHOCTY PAZHEIX
Doneli M032a; ROOKMIOYEHUS ANEKNPOOOS K CEHCOPY €
nOAIOU]bIO COPOUHUIMENBHBIX NPOBOOOE,
o6opydosanisix TouchProof pasvesamu;
[sakpennenus 3n1ekmpod06 HA NOBEPXHOCIN 201108,
Cencop Tun 6 ne smenee I wm., obecnevnsaen
l803A102CHOCIb: pEUCIpayuy Cuznana konebanus
opyoroi xnemiu (Cencop Ovixanus); onpedenenis
wacmomet deixanus, Yempoticmeo 0ns cbopa danKbix
om cencopos u nepeday Ha NEPCOHanbHYIY
komnbromep obecnevugaem 803MOMCHOCHL c6opa
Danieix 0 NOOKNIOYEHHBIX K HEeMY CEHCOPO8 U
omnpasiy nonyuennex dannvix Ha [1K. ITodkniouenue
yenmpansrozo modyns k 1K ¢ noaoweio USB-
kabens. Lenmpanenuiii aodyns uveem ne mexee
me, : eanvaanuyeckyio usonsyuio om T1K.
Llenmpanousiii MoOyab obecrieyugaent 60IMONCHOCb
loOHo8pereRH020 noOKNIOYenuA gruionts 00 4
cencopos. Kaoicdwiit uz axodos Lienmpaneiozo xodyra
\Meen 2anb8aHUYECKYI0 u30nIui0 (0becheuerue
Weaickananolol 2anb6aHIUHECKON U30NAYUY).
ITooxmovenue cencopos k Lienmpansronmy modynio
locyujecmensiemcs ¢ nOMO{bI0 CHEYUAnUIUPOBAHHBIX

_ lpasvesros muna LEMO, obecnevusaioujux

paslilbHOCINb NOOKMOHEHUA pasvenau CHUNCAOUJUX
prck cryuatinozo Kacanus paseesos
wzoxonpoeobxu;w: yacmell, @ Maxoce
0630116'!1160!0"{1“ 3aujumy om
HeCGHKIﬂIOMIIPOGGH'HOZO nodxnioyeHus X
nponseonsrein yempoticmean. Modyne «Knonkay e
wenee 1 wim., obecneyusaem 803 0CHOCHb!
DasAemKY PeZUCMPUPYeMbIX CUZHAN08 1t OImAeYanty
le MeHee 3-X PaSUYHbIX Kame2oput COCMOaHl.
Vempoiicmeo, exodsuee 6 cocmas nabopamoput,
QonaicHo obecneuugamob GDZMOJICHQCMb pezucmpauuu
\apmeplanbHoco oasneHuA.

Hanmenoagile nanpasienus: "Komnviomepitoe i npeseitmanuoniioe obopyodosaiitie”

HanMeHoBaHHE pasfena:
"KoMnbtoTepHoe H

BEIYUCTUIM STDHBIM brokom
¢ MOBURBHBIM Kperuiehuem

coomaememeosaimny CleOYIOUUM MEXHUNECKUM
Impe6oganusin: Passep Ouazonanu: lie Menee 74

utn

Npe3eHTaHOHHOE

oBopynosanue”

HHimepakmugHsii M rmepakinuGHolil KOMRAEKC C 8bIYUCTUINCAbHBLM

KOMIIEKC C GroKkoM 4 MOBUTBHEIM Kperuienten QoniceH 1.00
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No
n/n

HaiMeHoraHie
o6opynosanns (PBIIO)

Kpartxne npisepHbie TeXHHUECKIe
sapaxrepuctiky (PBIIO)

Exnuuua
H3MEpEHIS

ONNYEeCTBO;

Viotistos; Paspewenue axpana no 20pu3oHmani: ne
menee 3000 nuxceneii: Paspeutenue skpana no
lsepmuxany: ne menee 2100 nuxceneii; Iloddepocka
paspewenus 3840x2160 nuxceneii (npu 60 I'y): oa;
IHamyue 6cimpoeHHOl aKycmuieckoll cucmemst: 0a;
Konuuecmeo mouek kacanus: ne sernee 20; Beicoma
cpabamblganisl CEHCOPA OM NOSEPXHOCINI IKPAHA: He
Gonee 3 munnunempos; Bpems omicnuka cencopa
kacanus: He 6onee 10 aunucexynd; Bempoeniivre
bynrciu pacnosHacanus obwexmos kacanua: 0a;
\Komiuecmego noddepaicugaerslx CMmunycos
la0HoepeMenno: He Menee 2; BoamodicHocmb
nookmovenus k cemu Ethernet nposodnsin cnocobos:
ba; Bosmooicnocms nodxnioverus x cemu Ethernet
Gecnposodnwm cnocobom (Wi-Fi): oa;
BO3MOICHOCHD UCHONB30BAHNA NAOOHY G KQUeECmae
wncmpymenma cmupanua: 0a; Hanuuue
lunInezpuposanto2o damuUKa 0CBEUeNHOCIIL O
agmosamueckoli Koppexijiil APKOCHIU NOOCEEMKU:
Va; Hanuuue gynxyuu becnposodnoli nepedaun
usofpaxcenus ¢ yempoiicme na 6aze OC Windows:
}ba; Hanuvue hynxyuy becnposooHoll nepedauu
usobpavicenus ¢ ycmpoiicme na 6ase OC MacOS: da;
Hanuue gyuxyuy becnposodrotl nepedaiu
uzoBpasicenus ¢ yempoticme va baze OC iOS: da;
\Hanuue gynxyuy becnposodroii nepedayu
sobpasicenua ¢ yempoiicme na 6ase OC Android: oa;
\BOZMONCHOCIND YOQNERN020 YNPAGTEHUA U
vonumopunea: 0a; Hanuue kpennents 6 Kosnnexme:
Ba; Hanuuue cnoma Ha Kopryce 018 yCimaHosku
Donornumensrozo estucrumensiozo broxa: oa;
Maxcumansusiit noddepicueaesolit obveat
lonepamuerotl namanu onoRHUMENbH020
seryncaumensroz0 Gnoka: ve menee 8 I'6;
\Maxcumanorolil noddeporcusaentiii 0b6vem
srakonumens OONONHUMENEHO20 GLIMUCTHINENBHOZ0
Groxa: ne menee 128 I'6; Paszveit Onsa nodxniouenus
DonorKUmMEnbHO20 8bIMUCTUMETIbHO20 BROKA C
OHIMAKMaN it FAEKMPONUMAHILA BLIHUCTUMENbHO20
6roka om 6cnipoenitozo GROKa NUnanus
tHmeEpaKMUGHO20 KOMANEKCA U KOHMAKMau Ona
nodxniovenus yugposozo sudeocuznana u USB ona
0OKMOYEHUS CEHCOPA KACAHUA: NanNYe;
\[IpouseodumensHochte npoyeccopa QONONHUMENBHOZO|
lgururcnumensHo20 610Ka (3Hauenue noxkasamens
\«CPU Mark» no mecmy «Desktop CPU Perfomance»
ttps:/www.cpubenchmark.net/deskiop.htm{ unu no
mecmy «Laptop & Portable CPU Performance»
https:/hvww.cpubenchmark.net/laptop. html): ne aeree
7000 edunuy; Paspewenue na gvixcde
cudeoadanmepa gervucIuMensHo20 610Ka npu
pabome ¢ uRMEPAKIMUBHLIN KOMIIEKCOM. HE MEHEE
3840 x 2160 nuxceneii npu 60 I'y; Hanuvue y
Dononnumensiozo euIUCTUMENBHO20 OROKA
Gecnposoonozo modyna Wi-Fi ne nudice

802. 11 a/b/g/n/ac; Makcusanshetii yposeHs uyma npi
pabome dononHUNENLHO20 BEIYUCTUMENbHO20 OROKG!

"lue Bonee 30 OBA; Hanuvie 6 kosnnexnie MOGUIbHO20

emann$ecKkozo erllﬂeﬂ.llﬂ, obecneuusanujezo
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Ne HaunsenoBarie
n/n| oGopynosans (PBIIO)

KpaTxkite npiaepHble TeXHRUECKHE
xapakrepuctrn (PBI1O)

Eanunua

sI3MepeHITs

KoniuecTso

GOIMONCHOCHIL HANONLHOMU YCINAHOBKU
UHIMEPAKINUGHO20 KOMNNEKCA, C NEPeOsUAHCH Ol
wonecHot 6a301l U GOIMONCHOCHILIO QUKCAYyUY KONEC
0751 UCKNIOUEHUS HENPOUIBONLHOZ0 OGUNCEHUA,
[IpedycmaHosnenHas OnepauoHHan cucmema ¢
pagueckum nons3osamensekus unmepdheiicom,
obecneyusaoujan pabomy pacnpocnipaHenHsIx
lofpasosanieabHex 1t 0BUECUCTIEA HBIX TPUROICEHUTE:
anuyue; QYHKYUA ZDAPGULECKO20 KOMMEHMUPOBANUA
08EPX HPOL3BOTLHO20 USOBpaXCerys, 8 NOM Hucne
om husnyecKu NOOKNIOHEHHO20 UCNOMHUKA
udeocuznana: nanudne, Hiumezpuposaniviii 6
Onb3I0BAMENbCK Ul UHmMEppelic yHKyuoHan
ipoemontpa 1 pabomel ¢ Gaiinamit OCHOBILIX
opmamog ¢ USB- nakonumeneii wiu ceinesozo
epsepa: Hanuuue, Humezpuposatinsie cpedcnsa,
Becneuueaioujue crnedyiouyuil QyHKyuonan: —
030anIte MHOZOCPARUUREIX YuebHbIX 3anamuil ¢
CHONLI0BAHUEM MEOUAKORMEHINQ PASNUYHBIX
opAamos, — CO30aHe HAONUCEIl U KOMAIeHMApUes
OBEpX 3aIYUeHRBIX NPUNOJCEHUH, — PACHO3Hasane
uZyp 1 PyKONUCHO20 Mmexcma (pycexuti, anznutickul
3p1K1Y), — HATUYNUE UHCIMPYMEHMOB PUCOBAHUA
ceomempuueckix Queyp u nunuli, Bempoennvie
hyrKyne: — 2CHEPAINop CAYHaiineX Ylcen, —
anbKYAAINOP, — SKPAHHAS KNABUAMYPQ, — HALAED,
\— pedaxmiop Mamemanuieckux GJopmyx.
\DneKmpoHHbIe MAMEMAMUYECKUE UHCIPYMEHINb: —
WPy, — Y2OMbHUK, — NUHENKA, — MPAHCROPMUP.
Pesicim «Benoli QOCKUY € OMOICHOCITBIO CO30AHUA
saatemok, pucosaws, pabomel ¢ mabauyamy u
epachuxaru: nanunue. Hamopm dpaitnos ghopramos:
PDF, PPT, PPTX

Daunyapm

Paamvep paboueidi obnacmu: ne menee 700x1000 aw

i

7.00

Tenesicka Ona 3apAOKU
\xpaHexus HOymoyKag

imun kopryca: meman; GOIMOJICHOCHb GE30NACH020
sauyInento20 30MKOM XPaHEHNR HOYMBYK0B:
anuuue; B03MOJICHOCHb 3PAOKU HOYmOYKo8:!
anuue, noddepoicka Hoymbykos n.1.; nanuuue
poymepa Wi-Fi cmanoapina 802.11n unu
\cospeatennee: 1 wm. noddepaicka Hoymbykos n.1;
konuecmao Hoymbyxos: om 135 utmyx, noddepoicka
ioymbyxoe n.1; Hanpascenue numanus: 220B\500y;
Tompebaseman mourocne, B (vaxcusyn): 2500;
Tompebnsesenii mok, A (vaxcusys): 12; Inuna
wiHypa snexmponumanun: om 2,5 empa; 3aiuma
011 NEpEHANPAIICENNS, KOPOIMKOZO 30MUIKAHUA
wanuyue; Koneca 0nst nepedguicen1ia ¢ IOpMO30oM:
1anuye.

um

2.00

MDY mun 2

_pempoiicmeo (MPY); L{semnocmv nevamey:

Tun ycmpoticmea: Mnozodiynkytonanoroe

ysemuas, Dopriam newamu: He senee Ad; Tun
CKAHUPOBAHUA: NPOMAJICHITY/ NNGHUEMHBIT;

BOo3MONCHOCIb CKAHUPOSAHUA 8 OPAIAINGX: He Menee)|
\d4; Cnocob nodimouerus: LAN, Wi-Fi, USB.

uem

1.00

MDY mun 1

Tun yempoiicinea: Mnozogymsauonanstoe
yempoiicmeo (M@Y); Llgemuocne neuanmy: YepHO-
Genas; Texnonozun newamu: 3nekimpopapuueckasn
(nazepran, c6emoduodnas); Popaam neuami: He

Wenee A4; Tun ckanuposaniun:

uenm

1.00
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Ne HainieHoBanne Kparkne npinepHble TeXHIHECKIe Enmnsnma -
n/n| oGopyaosatiisg (PBITIO) xapaxrepuctuxi (PBIIO) - H3MepeHns
\npomsicHerE/maruiemyblil; BossoicHocnib
cxanuposanus 8 hopmamax: ne menee A4; Cnocob
noornovenus: LAN, Wi-Fi, USB

\Dopm-ghaxmop: noymbyx; Pasmep Ouazonanu: He
meree 15.6 Owiimos, Paspewenue sxpana: Full HD,
Ouad HD wiu Ultra HD; O6wuii obvem
Vemaroanennoil onepamugHoti nayamu: ne mexee 8
F6aiim; Maxcumansotit 0buguii nodoepoicugaentsiii
loGven onepamusniol nanamu: ne menee 16 Ibaiim;
\06vert SSD naxonumens: ne senee 240 I'oaiim;
\becnposoduas ceszv: Wi-Fi; Komvecmso
Bempoennsix 6 kopnyc nopmos USB: e mexee 2, u3
omopeix He menee 1 donaicro Bouny USB sepcut ve
aice 3.0; Paspewenye 636-karepst, Mnuxcens: ne
wenee 0.3; Bempoennwii muxpoghon; Knasuamypa ¢
packnadKk ol 4 MapKUpoGKOR KNasuU
OWERTY/HIJVKEH; [oddepaicka cmandapmos

. becnposadnoit censu: 802.11a/b/g/n/ac;

\Haym6yx ITpouseodumenvrocme npoyeccopa (3navenue wimn 31.00
nokazamens «CPU Mark» no meemy «Laptop &
Portable CPU Perfomancey
http:/fwww.cpubenchmark.net/laplop. himl): He menee
15000 edunuy; Hanuyue Manunyasniopa Mot 8
Kosmnnexme: da; YCmanoanenHas onepayuorrasn
lcicmenta ¢ 2paguueckuM nonb306aNenbCKUM
unmepgeticos, C6E0LHUS O KOMOPOM BKNIOUEHbL G
leduneiti peecmp poccuiickix npozpamm ons
OEKIMPORHBIX GBI UCTUMENbHBIX MAWUH 1 6a3
Dannex; Yemarnosnennotii naxem ogucHozo
npozparimHozo 0Becnedenus, CoGMechuA020 ¢
wemarnoanennoli onepayuorHoil cucnenoll, ceedenus
0 KOMOPON 6KHOY 6] 6 COUHYITT pEecp POCCUTICKIY
npozpary Onst INEKINPOHHBIX GolYUCIUMENbHBIX
waiaun u 6a3 OanHelX.

HanumenoBaHie HanpasJienus: "Ofopydoeanue Ons OORONNIRIIERDHBIX nanpagaeniii
HaumeHoBaHue paznerna: : "

KonunuecTBo|

"

"XAWTEK"
Tun npunepa: FDM, FFF, samepuan (oc1onot): '
\PLA, kénuvecmso neyamaioujux 201080K: He MeHee 1,
paGoundt cmon: ¢ nodozpeson, pabouan obnacine
30 npunmep (XYZ): om 300%300%400 xv, maxcuaiansnasn - 1.00
pogdeccuonanvierii ckopocme neuamu: He menee 150 ani/cex, :

WaHusmansnas momyuna cnos: ne Gonee 20 My,
saKpulimbil KOpHyC: HAnUYUe, OXNaHCcOeH e 30Hb!
mevamu: nanusue

VuebHas Modynsras cmanyua dondicia obecnenusanty
O3MOJCHOCTb UBYHEHUA HE MeHee mpex mexnonozui
pousecdcmea uzdenuil u obpabomxu Mamepuanos, a
axaice npomomunuposanus usdentii. Yuebnan
WOOYRbHAA CIaHYIS QONIICHA UMEmb CAe0yIoufuil
Winozoghynsyonanenas  cocmag u xapakmepucmuxu: Mamepuan

emanyun ona konempykiyuu: amostuxuil Komwuecmeo - 2.00
vexanuueckoli 06pabomKku [Hanpasnsiouux: He meree 4 uum. Habop ’
1t RPOMOMUNUPOGAHUA unmepgheticos: - Ethernet, ne menee I wm. - USB, ne

wenee 2 wimn. - MicroSD: nanusue. - Modyns
Gecnposodnoit ceasu Wi-Fi: nanuyue. Tlanens
Vipasnenus ¢ axpanom: Hanusue Tun ynpasnexus
bipana: cencopioe Tun sxpana: LCD-nanens
[gemuocme sxpana: yeemuod Juazonane sxpana: He
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Ne Hasnmenosanie
n/n| o6opynosaniis (PBIIO)

KpaTkiie npiMepHble TeXHIYeCKIte
xapaxrepuctiikn (PBI1O)

Eauniua
I3Mepenns

Koanyecrso

menee 3,3 owiima Ilnamghopata nodozpesaeman:
wanuuue lnamghopma 0ar 3D-nevamu mazrnumnan
leubkan: nanmue Cosmecmumocmes mamgopme: Ona
3 D-neuamu ¢ nnamgopmoil nodozpesaemol: Hamye
ICrrenniii arodyns 3D-nevamu: nanuuue TexHanozus
3D-nevamu: FDM win FFF [Tuaniemp conaa: ve
wenee 0,4 ALu MaxcumansHas mesnepantypa Hazpesa
comna: ne nenee 250 °C MaxciniansHas
1eAInepamypa Hazpesa nodozpesaemMoit mamgopMsl;
e aenee 80 °C MunwyansHas moaifuRa ciosn: ne
bonee S0 axear Maxcusansnas moayuna caos: He
menee 300 anens Creopoeme 3D-neuamy: ne menee 100
herr/e Mareumansuadl paswep uszomasnusaenoil
Wodenu: ne menee 200x210x200 rin
Toddepacusaemeie maniepuans Ona 3D-neuamu:
\PLA-, PETG-, TPU-, ABS-, PC-, Flex-nnacmux
Tuavemp rumu ngemuxa; He 6onee 1,75 mm Cencop
0GHapYICERUA HIUMY MAGCIIUKG: Hanuyie Pynyun
gemoxamuveckoll kanuGposxu: Haruyue CrenHolll

|nazepuuii Modyns: nanuuue Mowgnocme hasepa: ve

vernee 1,6 B Oyuicyust 1a3epno20 2pasliposania.

paboueti obnacmu: ne meree 200x200 mm
[To0depacusaemvie mamepuans:: Gysmaza, Kapmo,
Depeso, nracniux, kodsica Cmenubiii Modyne
dpeseposanun ¢ HI1Y: nanuque Maxcumansvran
cKopocins epaugerus wnuHoens: He smeree 8000
ob/mun Maxcumansibiii Cuasemp 3axciuna nampona:
ie senee 4 st Dpesa: Hanunue Pyukyua
Innockocmuo20 1 obvemH020 Ppeseposanua: nanie
TToo0epoicusaemvie Mamepuans!: depeso,

excmonum, nracmux Koscyx saupumnwi: nammue
yxi 3qugumnsie ¢ Y O-ghnsmpom: nanue
\d0anmep numanua: Hanuyue Kosnnexm 3anacuix
(ByHKIUOHQNLHBLX DTCMEHMO8: HATUNUE

Hanuuue @yuxyus naseproil pesku: nanuyue Pasaeps |-

Haumenosanue pasnena:
"OnexkTpo3HepreTHka"

HanmeHoBaHHe pasaena:
"EQ-A3PO"

HaumeHoraHue pasnena:
'HAHO"




ITPUJIOXXEHME
K paclopsDKeHHI0 MEHHCTEPCTBA
06pa3oBaHUS U HayKH
Camapckoii obiacTi

. or D03 JOly N %ﬂé%

HAudpacTpyKTypHEI# JIHCT
Ne HaumcHosaxne KpaTtkiie npumepHbIe TeXIHYECKHe Eminna IK
OJIHYCCTBO
n/n| o6opyzosanus (PBIIO) xapaktepucTiki (PBIIO) H3MEpeRns
HaumenoBaniic HanpasJenus: "EcmecmeenRonay RaR NANPAsAeHRoCIL "
HaymenoBaHye pasaena:
1 {"EctecTBeHHOHay4HaA
HaIPaBJICHHOCTE"
HaumeHoBanue Hanpasienns: "Texnonozuueckan nanpagaeinocms. POEO"
[HauMeHOBaHKE pa3ziena:
1 ["Texxonorrueckas
Hanpasnendocte. POBO"
Vuebras Modenb GBMOHOMHO20 MOBunLH020 poboma
ic Marnumynamopom. Mobunvubrit pobom dondicen
npedcmasname cobotl 4embipexKoRecHyio
lnnamgopMy ecenanpagneHHoz0 OBUXCEHUR.
\Teuzamenu becugemoynvie 4 utm, kamepa ¢ y2nom
" lo63opa 120 zpadycoa c 5 mn. B cocinas komnnexma
Donsicno exodums: Mexanuveckuil 3axaam
unghpaxpacuviii nasep 2-x ocesod nodeec
AKKyMyRAMOP KONECA 6CEHANPasIeHHO20 O8UICEHUS
npozpammupyemslil KOHIMPOTAED € B03MONCHOCHIbIO
npozpammuposanus 6 cpede Gnouno-zpaguyeckozo
imuna u @ caobodro pacnpocmpansemeix cpedax
\demonoamueiti pobom paspabomKu ¢ NOMOU{BIO IMEKCNI0B020 A3bIKA
Manunynamop ¢ Konecamu |npozpaMMuposanist 0amyux 3eyka damyux 1.00
lsceranpasnennozo cnedosanua nunuu FPV pesxicum 603MONCHOCHIL uem :
Qeudicerun ynpaenenus ¢ MOBIWILHOZ0 YCMpPOUCMEa Hepes

npunosicenue npozpamMmuposanus Ha Aswikax Python,
Scratch a maxsice cucmema mexHu4EcKo20 3peHua
DN GEMOoMamuyeck020 0OHAPYICEHUA U
ipacnosnaeanus sadaniuix 06vexmos 6 paboveii 3ome.
Toodepacka RaspberryPi nanuyue Iloddepoxxa
Arduino nanuuue Iloddepaicka Micro:bit nanuuue
Caennbtil MEXaHUYeCKuil 3aX8am, YCmaHasnusaeMblii
a RODGUINCHYIO NIAMGBODMY C8epxy Hanuyue
Mexanuueckuil saxeam, yCmanagnueaemolii Ha
epednIoio Yacme nodBudICHON nnamgopmvl Ranuyue
\B03MOHCHOCIb MEHAMb UHPPAKPACITYIO NYWKY HA
Wexanuyeckull 3axsam Hanusue

Haunmecnosanne nanpasicuns: "Texnonozitueckas Hanpasnennocmes. BHO"

HanMeHOBaHME pa3aena:
1 |"TexHonoruyeckas
1anpasneHHocTs. BUO"

Harnnienosaune nanpasicuus: "Kosmustomepnoe u npesenmayuonnoe o6opydoganue”
HanmeHoBaHHE pasjelia:
"KomneioTepHoe U
(Ipe3eHTaLMOHHOE, *
lo6opynoBaHue"

Hanmenopanue Hanpapaenus: "Odopydosaitite OA8 00NORHUMENLHbIX Hanpagaenuii”
HavMeHOBaHAE pa3zena:
"XAPTTEK"




HaumeHoBaHHE
o6opynosauus (PBIIO)

KpaTxue npuMepHbIe TEXHHUECKHE
xapaktepuctakl (PBIIO)

Enunnna
H3MEPEHHS

|Ko.!m-rec'rsol’

30 nputimep
Inpogheccuonansuviii

Tun npunmepa: FDM, FFF, mamepuan (ocHoerou):
PLA, konuuecmso nevamarnujux 20A080K: He MeHee
1, paGoyuit cmon: ¢ nodozpesom, pabouas obracme
(XVZ): om 300%300%400 mm, MmaxcumansHas
ckapocmv nesamu: ne metiee 150 mm/cex,
MuruMarras monwuna caor; ne Ganee 20 mrm,
SaKDLIMBIT KOPITYC: HARWHE, OXNAIHCOEHUE JOHbE
viesamuy; Haruwiue

wm

1.00

\Dpesepurlil cmanoK
puebnbril

\Hasrayenue: 06pa6amKa MoOERbHEIx G0GKOG,
\RacmuKos, Opesecunv mun: GPesepivii cmargx ¢
Y17V, Konuyecmso oceil: He menee mpex (X1Z),
Warcumansuoe Konuecmao 060poOmo8 8 MUHymMYy: He
wenee 7000 )

win

1.00

Haumenosaune pasgena:
") JIeRTPOIHEPIeTHKA"

[HammeHOBaHKE pa3feina:
"T'EO-A3PO"

HauMeHORaHHe paijiena:
"HAHO" e




