MUHHUCTEPCTBO OBPA3OBAHUS U HAVKHU
CAMAPCKOM OBJIACTH

PACITOPSDKEHUE
oT }/ﬂ /)/,5/%3 Ne 4/?/%

OO0 yTBep)KaeHUH NEepedHs H KojinuecTBa 000py10BaHHsl, PACXOIHBIX
MaTepHasoB, CPe/ICTB O0YHeHHUs ¥ BOCITUTAHUSA JUIs OCHAILEHHUS
obmeobpa3zoBarenbHbIX opraHu3auil Camapckoi 001acTH, pacnoIoKeHHbIX B
CeJIbCKOM MECTHOCTU M MaJIbIX FOpPOZaXx, C LIEJbIO CO3AaHus H
(GYHKIIMOHUPOBaHHUS LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOH U
TEXHOJIOrHYeCKOi HampaBneHHocTel «Touka pocta» (MHGPACTPyKTypHOro
nucta) Ha 2023 rox

B uensix ucnonHeHus: nmuceMa MuHucTepceTBa npocselienus Poccuiickoi
®epepanmn ot 25.11.2022 Ne TB-2610/02, nucema @I'AY  «llentp
NMPOCBETHTENBCKUX MHULMATHB MuHucTepceTBa mnpocBemenus Poccuiickoi
Depnepaummn» ot 18.01.2023 Ne 100/1801-08:

l. VYTBepauTe mnepedyeHb M KOJMHYECTBO OOOpYIOBaHHS, pPaCXOAHBIX
MaTepuaioB, cpeiacTB  oOy4eHMss W BOCIMTAHHMS Uil  OCHALICHHs
obmeobpasoBarenbHbIX opranuzanuid Camapckoil 061acTH, pacnoyioKeHHbIX B
CeIbCKOM  MECTHOCTM M MallblX Tropojax, ¢ Lenbl  Cco3laHus ¢
(GyHKIHOHMpOBaHHS  LEHTPOB  00pa3oBaHHs  €CTECTBEHHOHAyYHOH W
TeXHOJOrHuecKkoii HampapnenHocteit «Touka pocta» (WHPPACTPYKTYpPHBIH
nuct) Ha 2023 roa (nanee — UHGPACTPYKTYPHBIN JIHCT).

2. JlemapTaMeHTy MCMOJHeHHs Oro/pKeTa MHHHUCTEpPCTBA O0Opa3oBaHHs U
Hayku Camapckoit obnactu (Kupna) opranmszosats B 202 rogy mnposejeHHe

MEpOHpHﬂTHﬁ o HpHOﬁpETeHH}O 060py,ElOBaHP[SI, pacXogHBIX MaTepuaios,




2

cpencTB oOyueHHMS W BOCTIMTAHMS IS OCHAIlleHHs 00leo0pa3oBaTeIbHbIX
opranuzanuii Camapckoii 061acTH, pacrojokKeHHbIX B CEJIBCKOH MECTHOCTH H
MaJbIX TopoJax, C IeJdbl0 Cco3AaHus M (PYHKUMOHUPOBAHUS LEHTPOB
o0pa3oBaHMs €CTECTBEHHOHAYYHOH M TEXHOJOIHYECKOH HalpaBJIeHHOCTEH
«Touka pocTa» B COOTBETCTBHH C YTBEP)KICHHBIM HHQPACTPYKTYPHBIM
JTUCTOM.

3. KoHTposb 3a BBIIIOJIHEHHEM HACTOALIETO PacIOpsDKEHHs BO3IIOKUTEL Ha
PYKOBOJIWTENS YIpPABICHHUS KOMIUIEKCHOM 0e30macHOCTH U LU(POBU3ALUH

obpazoBanus JIronsuna K.B.

3aMecTuTellb MUHHCTpa
o0pa3oBaHHs U HAYKH G ==
Camapckoit obnactu O.I'. JIsicukoBa

JIponeun 3321105




[Tpunoxenne
K pacropsiKeHHIO
MHHHCTepCcTBa 00pa3oBaHus U
Hayku Camapckoii obnactu

OT « 2L » Vil 2023 r.
Ne 44 H4
4

UuppacTpyKTypHBIH JHCT

Ne n/m

HaumenoBaumue
obopyaoBanus
(PBITO)

Emnunua
H3MepeHHst

Kpatkne npumepusie Texuudeckue xapakrepucruku (PBIO) Koanuectso

Hanmenosanue nanpasienns: "Obopydosanue 0aa 06uieodpazoseamenbblx opanu3auiiit, He AIAWUXCA

MaioKoMnaeKmubimu "

Haumenosanne
pasaena:
"EctecTBeHHOHaYYHasA
HanpaBIeHHOCT"

Lughposan
aabopamopus no
Guzuice (yuenuneckan)

Obecnevugaem uINONHERUE IKCREPUMENNOE NO MEMaM Kypca
usuxu. Komnnexmayua: becnpogoonoil myntbmudamyur no
¢pusuxe ¢ 6-1o aempoennvimu damyuxamu: Lugposoti damuux
memnepamypsl ¢ OUANAIOHOM UIMEPEHUS He yaice yem om -20 0o
120C Hughposoti 0amuux abeonomnozo 0asneHus ¢ Quanasonom
usmepenus ne yace yem om 0 0o 500 xlla Jamyux macnumunozo
noas ¢ duanazonom umepenus ne yoice wem om -80 do 80 mTn
Hamuux Hanpajcenus ¢ Ouanazonamu UsMepeHus He yaice yem om
-2 00 +2B; om -5 00 +5B; om -10 do +10B; om -15 00 +15B
Hamuui moxka e yyce vem om -1 0o +14 damuuk axcerepomemp
¢ nokaszamensmu ne menee wem: =2 g; +4 g; +8 g Omoenvhvie
yempotiemea: USB ocyuinoepagh ne menee 2 kanana, +/-10 B
Axcececyapur: Kabeno USB coedunumenvuuiii 3apsaonoe
vempoiicmso ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Konempyxkmop 0as npoGeoenun IKCnepumenmos
Kpamgoe pykosodcmeo no akcnayamanuu yugposoii
nabopamopuu ITpoepammnoe obecnevenue Memoouvweckue
pexomendayuu (40 pabom) Hanuvue pyccxoaseiunozo caiima
noddepoicku Hanuvue sudeopoiuros.

um. 45.00

Hughposas
nabopamopus no
xumun (yuenuveckas)

Obecneuusaem evinonnerue 1abopamopHvix pabom no xumuu Ha
VPOKAX 8 OCHOBHOU WKONE U NPOEKMHO-UCCNe006aAMENbCKO
desmenvnocmu ynaujuxcs, Komnnekmayua: becnposoonoi
MYTBMUOGMYUK RO XUMUY € 3-MS 6CMPOCHHBIMU OQMYUKAMUL.
Hamuux pH ¢ duanazonom usmepenus ne yoice wem om 0 0o 14 pH
Hamuur snexmponposodumocmu ¢ OUANA3oHamM UIMEPEHUA He
yaice yesm om 0 0o 200 mxCwm; om 0 do 2000 mxCx; om 0 do 20000
MrCy Jamuux mexnepamypel ¢ OUanazoHoM UIMepeHus He yaice
yem om =20 0o +140C Omoensuvie damuuxu: Jamuux
onmuyeckoit niomuocmu 323 um Axceccyapw: Kabeaw USB
coedunumenvhvii 3apaonoe yempoiicmso ¢ kabeirem minilUSB USB)
Aodanmep Bluetooth 4.1 Low Energy Kpamxoe pykosodcmeo no
aremyamayuu yupposoit raabopamopun Habop nabopamopnoi
ocnacmiu lpoepammiioe obecnevenue Memoduweckue
pexomendayuu ne menee 40 pabom Hanuuue pycckosizviunozo
caiima noodepaicku Haruuue audeoponuxos.

wem. 45.00

Hugpposas
nabopamopus no
Guonozuu
(yuenuveckasn)

Obecneuusaem suinonnenue 1abopamopusix pabom Ha ypoxkax no
Ouono2UN 6 OCHOBHOT WKONE U NPOCKMHO-UCCIEO08GMENLCKOT
destmenvrocmu yyauguxca. Kommiexmayus: becnposoduoii
MYTbMUOAMYUK NO BUORo2UU € 5-10 BCMPOCHHBIMU OAMYUKAMU.
Hamuuk eraxerocmu ¢ ouanazonom uzmepenun 0...100% Hamyux

uen. 45.00




Ne n/nn

HaumenoBanue
obopynoBanns
(PBI1O)

Kpatkue npumepHble Texunueckne xapakrepucruku (PBI1O)

Eannnua
H3MepeHus

KoauvectBo

oceewennocmu ¢ QUAna3oHoM usmepens He yace yem om 0 0o
180000 ax Jamuux pH ¢ duanazonom uzmepenus He yaice wem om ()
0o 14 pH Jamuux memnepamypel ¢ OuanaoHom usmMepenus He
yarce wem om -20 0o +140C Jamuux memnepamypul oxpyicaioujeii
cpedsl ¢ duanazonom uzmepenus ne yxce vem om -20 oo +40C
Axceccyapwi: 3apadnoe yempoiicmeo ¢ kaGenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykosodcmeo no
akenryamayuu yugpposon aabopamopuu Lugposan sudeoxamepa
¢ Memannuieckum wimamusom, paspewtenue ne menee 0,3 Mnuxe
Ipozpammnoe obecnevenue Memoduueckue pexomenoayuu He
menee 30 pabom Ynaxoexa Hanuwue pycckoassiuno2o caiima
no00epIICKY, HATUYUE BUDCOPOIUKOE

(58]

Haumenosanne
pasnena:

" JJononHUTENBHOE
oGopynosatune"

ObpasoeamenvHblit
Habop ons uzyvenus
MHOZOKOMNOHEHNMHbIX
pobomomexHuyeckux
cucmem u
MAHURYAAYUOHHBIX
pobomos

Obpazosamenviviii Habop 0ondicen Gbimb NPeOHAzHayen s
uzyuenusn pobomomexHuNecKux mexHono2uil, OCHog
UHPOPMAYUOHNBIX MEXHONO2UT U MEXHON02UT RPOMBIULIEHNHOT
asmoMamu3ayuu, a MAKiNce MeXHON02U RPOMOMUNUPOBAHUA U
adoumuernozo npouzeodcmea. B cocmas nabopa dondicher
6X00uUmMb KoMRIEKmylowue u yempolicmea, obradaioujue
KOHCIMPYKMUGHOM, annapamusol u Apoepammuoi
coamecmumocmoio opye ¢ opyeom. 1) Komnnexm
KOHCIMPYKIMUGHBIX IT€MEHIMO8 U3 MEM@INA U NAGCIUKa Ons
cbopru modeneli ManunyIAYuoHHuIX pobomos ¢ y2nosoi
Kunemamuroli, niockonapaiensroll Kunemamuxoi, Delta-
Kunemamuroii. 2) Humennexmyansuulil cepsomoodyie ¢
UHMEZPUPOGANNOU CUCMEeMOIl YRPAGNEHUA - He Menee 7uim.
Cepeomodyis donicen obnadams unmespuposantoll cucmemon
ynpagienus, obecnequsaioujeil 06pamuyio céA3b Wi KOHMpoL
napamempos - RON0NCEHUE 6and, CKOPOCMb BPAUEHUA, HAZPY3KA
npusodd, a makice obecnevusaioujell BUIMONCHOCIE
HOCHEO0BAMENbHO20 NOOKINOYEHUS OPYe ¢ OPY2OM U YAPUGTEHUS
CepeOMOOYISMU NO NOCAEO0BAMENbHOMY RONYOVRIEKEHOMY
acunxponnomy unmepgpeticy.  3) Pobomomexnuueckuii
Konmpomep, npedemasisiouuti coboi ModyneHoe yempoucmeo,
gKMOYaONee 6 ces OOHONIAMHBII MUKPOKOMNbIOMED ONA
BHINOMHEHUA CTONCHBIX BLIYUCTUMETbHBIX Onepaljul,
nepughepulinelli KOHMPOINEp ONA YNPAGICHUA GHEUHUMU
yempoticmaamu u RIamy pacutupenus Ons ROOKNIOYEHUs GHEWNUX
yempoiicmea. Modynu pobomomexnuyeckozo Konmpoanepa
QoIHCHEL 0bnadams 0OHOBPeMeRnON KOHCMPYKMUGHOU,
annapamoti 4 NPOZPamMMHOL COBMECIUMOCIbIO Opye € OpY20M.
Pobomomexunuyeckuii koumponnep 001M4CeH yOoEaemeopame
MEXHUYECKUM XAPAKMEPUCTNUKAM. KOI-60 R0ep 6CMPOEHHO20
MUKPOKOMRbIOMEPA - He Menee 4, makmosas yacmoma 20pa - He
menee 1,2 I'Ty, obvem O3 - ne menee 512 Mo, naruvue
unmepgpeticos - SPI, 12C, 1-wire TTL, UART, PWM, yugpossie -
He meHee 16 wm u aHano2oesie Hopmel - He MeHee 8 wm ons
ROOKAIONEHUA GHEULHIX YCIPOUCNE, GCRMPOEHHBIT MUKpoghoH, a
makxce WiFiwiu Bluetooth ons koMmynukayuu co 6HeutHuUMU
yempoticmeamu. Pobomomexnuveckutt konmponiep 0oaxiceH
ofecneuusame 802MONCHOCIb NPOZPAMMUPOBAHUA ¢ NOMOUBIO
cpedeme sizvikos C/C++, Python u caobodno pacnpocmpansiemot
cpeowl Arduino IDE, a makaice ynpagnenus mooenamu
poGomomexnuyeckux cucmem ¢ nomouywlo cpedst ROS. 4)
[pozpavmmupyemerit konmponnep - ne menee luum.
Tpoepavmupyemsiii konmponiep 00nAuceH npedcmasiime coboil

BBIYUCAUNENbHBIT MOOYIb, 0BNA0@OUIUM YUPPOGLIMU nROpMamu -

wim.

15.00




HaumenoBanune .
Ne n/n obopyaosanns Kpatkue npumepubie Texunueckue xapaktepuctuxn (PBI10) Koanvectso
(PBIIO) HimMepenus

He Menee 8 uim u GHAno206LIMuU nopmamu - He menee 16 wm,
unmepgheiicavu UART, 12C,SPI, TTL, a makoice mooynem
Becnposoonoit ceazu muna Bluetooth wiu WiFi ona cozdanus
annapamno-npozpamMMHBLX pewenutl u "ymusix/cmapm"-
yempoiicme Ons paspabomiu pewenuti "Humepuem eewjeir”. 3)
IThama pacuupenua nPocPamMMupyemMozo KOHmponepa — He Menee
lwem. IThama pacwupenus oonxcna obecnevugant 80IMONCHOCMb
NOOKNIONEHUR YHUGEPCATOHO20 BLIMUCTUMENbHO20 MOOYAA K cemu
nocpedcmeom unmepghenica Ethernet. [Inama pacumupenus
ooavicHa ofnadame nopmami 8600a-861600a 018 NOOKNOYEHUA
yughposoix u ananozoseix yempoticme — ne menee 40 uum,
unmeppetic SPI u 803MoACHOCIBIO NOOKNIOYEHUA GHEUHET KAPNIbl
navsamu. 6) Modyae mexnu4eckozo 3peHus, nPeocmasIAouul
cobolt yempoticmeo na baze GuINUCIUMENbHOZO0
MUKPOKOHMPOINEPA U UHMESPUPOBARHOT KAMEPSI,
obecneyusaronjee pacno3nasanue nPocmetuux uzobpasicenuti Ha
M‘OC)_W}E 3G cuen COBCMEEHHBIX GbINUCTUMENbHBIX BO3MOJNCHOCMET -
e menee lwm;  Modyne mexHuveckoeo 3penus 00xceH
obecnenusams B03IMONCHOCIN KOMMYHUKAYUY € GHATOZUYHHIMU
MOOYVAAMU ROCPEOCIMBOM WUNBL HA BA3e NOCIED0BAMENBHOZ0
unmepgheiica ¢ yeavlo oanbHeluel nepedayu pesyismamos
uzMepenul 2pynnel MoOyIeil Ha YRpasnaloujee el uciumenbHoe
yempoticmao, noodknioyentoe k Oannoil wune. Modyne
mexHuyeckozo 3pens dondicen obecneyiuaans 60IMONCHOCb
OCYUyecmBIAnb HACMPOIKY MOOYIA MEXHUYECKO20 3PeHUA
Hacmpoliky 3xcnosuyuy, bananca b6enoeo, Y6eMopasHOCmHbIX
cocmasnowux, nowadu obrapyacusaemoli oonacmu
uzobpasicenus, oxkpyanocmu obrapyscusaemou obracmu
uzobpaoicenun, noroxcenue obuapysicusaemsix obnacmen
omuocumensio opye opyea. Mooyie mexuuyeckozo 3penus
domoicen obecnenusantt 603MOACHOCMb HACMPONKY HA
odnoepemennoe obrapyscenue ne menee 10 paznuynbix
o0uHouHbIX 06beknoe 8 cekmope ob3opa, nubo ne menee 5
CoCMasnblx 06bEKMOos, COCMOAUUX U3 HEe MeHee 3 PasiudHbIX
epaghuveckux npuvumucos. Mooyne mexuuueckozo spenus
danxcen otnadams ecmpoennvimu unmepgpeticamu — USB, UART,
I-wire TTL, 12C, SPI 0ns KoMMYHUKaGyuu CO GHEMNUMY
nodrnouaempimu yempoticmeamu. 7) B cocmae nabopa dondicHul
6xX00UMb YUPPOEsIE UHPOPMAYUOHHO-CEHCOPHBIE MOOYIH,
npeocmasnarouue coboil yempoticmsa na baze
HPOSPAMMUPYEM020 KOHMPONTEPA U UIMEPUMETLHOZO0 NEMEHMa.
Hugpposoit modyns donvicen obradams 6CmMpoeHHbIM
MUKPOKONMpOnepom (maxmoeas wacmoma - ne menee 16 MI'y,
wiuna dannsix — ne menee 8 Koaiim), unmepgheticamu onsn
NOOKMIOYEHUs. K BHEWHUM YCMPOUCMEam: yuppossle u anaiozossie|
nopmel, 1-wire TTL, pasvem muna RJ. Qugpoeoii modyns donmcen
obecnequsamy 603MOACHOCTb KOMMYHUKAYUN C AHATOSUNHBIMY
MOOYIAMU NOCPEOCMBOM Wil Ha Baze Nocie008amenbHOZ0
unmepghetica ¢ yenvio danvHenuiel nepeday pesyibmamos
uzMepenuil 2pynnel MoOyIel Ha YRpagnaiouiee GelHucIumenbioe
yempoilcmao, nRooKIoYennoe Kk oantol wune. B cocmaes nabopa
QONHCHO BXOOUMb. YUDPOBOU MOOYIb MAKMOBOL KHONKU — HE
senee Jum, yughposoli Modyne ceemoduoda — He mMexee Jum,
YUPpoGoN ModYIb KOHYEBO20 npepuisamens — He Menee Jum,
yugpposou modyns damuuxa yeema — ne menee lum, yugpposon
Mo0yne RGB ceemoduoda — ne menee lum. 8) B cocmas nabopa
QONNCHBI 6XOOUMb INEMEHMbl OAA C‘6OPKH 6AKYYMHO20 3axeama:
BAKYYMHAA RPUCOCKA — He Menee [uim, snexmpomazHumuslil
Kknanaw — ne menee lwm, sakyymuwiii nacoc — e menee luim. 9) B

cocmae Habopa donxcen 6X00ums yuebHblli KoMRAeKm,




Ne n/n

HanmenoBanmue
obopyaoBaHust
(PBITO)

Kpatkue npumephbie Texuuyeckue xapakrepuctuxu (PBI10)

Eannnna
H3MepeHs

KoanuecTso

sKouarowull 6 cefin yuebroe nocobue, nabop bubauomex
MPEXMEPHBIX INEMEHNO6 03 HPOMOMUNUPOSANIS MoOerel
MAnUNYASYUoHHEIX pOHOMO8, a Maxice NPozPaAMMHOE
obecnevenue ons pabomut ¢ nabopom. [Ipozpammnoe
obecneyenue Q0NHCHO OHecneuueams MpexmepHylo U3Yanu3ayu
Modenu MaHunyaAyuonHo2o poboma (c yanosot,
NAOCKONAPANIENbHOU U 0elbma-KUHEMamuKkoi) € npoyecce
pabomel, 0becneyusams ROCMPoeHUe NPOCMPAHCMEEHHON
MPpaeKkmopuL OGUNCEHUR UCNOTHUMENbHO20 MEXAHUIMA
MAHURYIAYUOHHO2O poﬁoma. BOIMOINCHOCMb 3A0AHUA
HOCACO0BAMETLHOCIMU MOYEK 018 NPOXONCOCHUS Yepe3 HUX
UCNONHUMENbHOZ0 MEXAHUIMA MAHUNYIAYUOHHO2O0 poéoma.
Ipozpavmiioe obecnevenue OONNICHO (BYHKYUOHUPOEAMb, KAK 6
OmMOenbHOCIU 6 6UOE CPedbl MOOCTUPOBAHUA, MAK U 8 PedlcuMe
MOHUMOPUHZA 6 PEQIbHOM 6PEMEHN NPU NOOKNIOYeHUN Mooenu
MAHURyAsmopa nocpedcmaom pobomomexHuuecko2o
konmponnepa. lMpoepammnoe obecnevenue donncHo obecnewugamey
GOIMONCHOCIB ROCMPOCHUA 2PAPUKOE IAOAHNHBIX U MEKVUUX
oBobuentvlx KOopOUnaGm ManURYIAYUORHO20 poboma, spagdikos
IHAYEHUll CKOPOCMeEl U YCKOPEHUR, Zpaukos pacHemnsix
snavenuil nazpysku. llpospammuoe obecneyenue 0014CHO
NO36ONANT 3A0AGAMb ROCIE)0BAMENbHOCITE NEPLOBUNCEH U
MAnunyIsmopa nocpedcmeom Habopa KOMaHo 6 GaoYHo-
epaghuneckom unmepgpeiice.  Yuebnoe nocobue 00NUCHO
codepacams mamepuans no pazpabomie mpexmeprvix Modenei
MoBuAbHbIX POBOMOS, MAHUNYIAYUOHHBIX POBOMOG € PAZIUNHBIMU
MUnami KUHeMamuKu (Yenosan KuHemamuxa, nocko-
napamensian kunemamuxa, denoma-kunemamura, SCARA wiu
polvascHas kunemamuxa, niamgpopma Cmiwoapma u m.n.),
UHCIPYKYUY RO NPOEKMUPOBAHUIO PODOMOB, UHCMPYKYUU U
MEMOOUKU OCYIYECMENEHUR UHIICEHEPHBIX Paciemos npu
npoeKmMuposanuy (pacyemst Ha2py3Ku U MOMEHNOE, pacyem
MOWHOCMU NPUBOO0E, PACHEN NAPAMEMPOE KUHEMAMUKU U M.1N.),
UHCIPYKYUU NO pazpabonike cucmem Ynpasienus u npozpammHozo
obecneuenua OnA ynpagnenis pobomam, UHCMpPYKyuu u
MemoOuKl no pazpabomxe cucmem Ynpasnenun ¢ neMenmamu
UCKYCCMEBEHHO20 UHMEINeKmAa U MaWluHHOo20 06_}"{€HHH.

Yemuipéxoceaon
yuebnuiti pobom-
MAaHunyIsamop ¢
MOOYALHBIMU
CMEHHBIMU HACAOKaMu

Vuebuuiit pobom-smanunyiamop npeoHazHawen ona 0C60eHUA
obyuauuUMUc 0cHoe poGOMOMEXHUKY, 018 NOOZOMOBKU
OBVHAIOWUXCA K 6HEOPEHUIO U NOCIEAYIOWeMY UCNOTb308AHUIO
pobomaos 6 npomwiuieniom npoussodcmee. Konuuecmso oceit
poboma manunyasmopa - vemwipe. Ilepemewjenue uncmpymenma
6 NPOCMPANCMEe RO MPemM OCAM OONNCHO YNPAGTAMBCA WAZ0BbIMU
osueamenamu. Hanpaicenue numanus wazoewix dsucameneii ne
bonee 12 B. Cepsodsuzamens wemaepmoi ocu 001xceH
obecneyusams nogopom uxcmpymenma. Yzon nosopoma
MAHUNYASINOPA HA OCHOBAHUU BOKPY2 BEPMUKANBHOU OCU He MeHee
180 zpadycos. s onpedenenun nONOHCEHUA MAHUNYAAMOPA RPY
HOBOPOME BOKPYE BEPMUKAIBHON OCU QONNCEH UCNONLI0GAMbCA
ankodep. Yzon nogopoma 3aoHe2o nieNa MaHunyismopa ve Mexnee
90 epaodycos. Yeon nosopoma nepednezo nieNa MaHURyaAmMopa ne
menee 100 epadveos. Jna onpedenenus nOROJICEHUR 3a0HE20 U
nepeoHe20 nied ManunyaIamopa 0oauceH UcCnoab308amsca
eupockon. Yzon nosopoma no wemsepmoii ocu He menee 180
2padycos. Jonxcka Geimb B0IMOACHOCMS OCHAUCHUA CMEHHBIMUL
Hacadkamu (Hanpumep, 0epircamenb KapaHoauid u
¢hnromacmepa, npucocka ¢ cepeodeUeaAMEneM, MeXAHUYECKoe
3axgamuoe yempoucniso ¢ cepsodsuzamenem, yempoticmeo 011
JNa3epHON 2pasuposKu unu yempoucmeo oas 3D-nevamu).
MunumanbHas KOMIEKMAayus CMEHHBIMU HACAOKAMU.

uem.

15.00




Ne n/n

HaumenoBanue
obopyaoBanus
(PBIIO)

Kpatkune npumepHble Texuudeckne xapakrepueruku (PBI1O)

Eannnua
H3Mepennst

Koanuectno)

RHEEMAMuUYEcKull 3axeam (npucocka), Mexanuyeckuil saxeam,
Hacadka oepoicament Ol KApanOAuia/Maprepa/pyuku, Hacaoka
HEePexoOHUK ONsl KPENIEHIUS COBMECIUMBIX KOHCIMPYKMUBHbIX
demaneit 4 KOHCMPYKYUH, HACAOKA 1a3epHON 2pasuposKl, Hacaoka
3D-nevamu (015 pabomer ¢ nnacmuxom PLA ¢ ouamempom numu
1,75 mm). Jonoicen Goime ochaujen cepsonpueodom ona
NHEBMAMUYECKO20 U MEXAHUYECKO020 3aX6amos, obecneyusaioujum
spaujenue 3axeanentozo 0bvexma 60 6peMs NEPEMenjens,
noGOpomM nepemenjaemozo 0GbeKma 60Ky 6EPMUKaIbHol 0CU.
Jus obecneyenus (hyHKyUOHUPOBAHUA NHEGMAMUYECKO20 3aX6ama
donxcen DblMb OCHAUjeH 6CMPOEHHON 8 KOPNYC MAHUNYAAMopa
nomnou. Jonxcua Gelme 803MONCHOCIL ROOKIIOYCHUA
OONOTHUMENbHBIX YCMPOUCME (HanpumMep, mpancnopmepa, peibea
ons nepemenjenust poboma, nynema ynpasnenis muna OJcoucmux,
Kamepbl MAuuhno20 3pexiin, Onmuyecko2o Oam4uKa, Mooy
becnpoeodnozo docmyna). Pobom-manunynsimop oonxicen
obecnevusaniv nepemenjeniie Hacaoku 8 NPOCMPaHcmee,
AKINUBAYUIO HACAOKU, BOIMOICHOCTE NOAYHEHUS CUZHATO8 O
Kamepul U 0GIMYUKOB, BO3MONCHOCb YRPAGHEHUS
Oononrumensuoimu yempoticmsamu. Mamepuan kopnyca —
amomunuil. Juamemp patoueii 30nbl (6e3 yuema Hagecho2o
uncmpymenna u vemesepmon ocu) ne menee 350 mm. Humepghetic
nookmouenun — USB. Honoicen umenv 603MONCHOCTD
asmonomiol pabomer u eneutHezo ynpacnenus. [na sneutnezo
yapagienus Qonacen Ovlms npeOycMompen nyivm, NOOKIIOYaeMbolil
K pobonty no Bluetooth. Ynpasnsuowuii konmpoanep donxicen
Goimb coemecmum co cpedont Arduino. Ynpasnaouguil
KOHMPOAEp coemMechmum co cpedoll npozpammuposanus Scratch u
azvikom npozpavmuposanus C. Jonxcen obecneyugams nogopom
10 RepabiM Mpem 0CAM 6 3a0aHHBIlL Y20i U HA 3A0AHHbLI Y2On,
HOBOPOM NO YemEepmol 0CU HA 3A0AHHHIT Y20, OBUNCEHUE 6
xoopounamu X, Y, Z, nepemewjenue na sadannoe paccmosanue no
koopounamam X, Y, Z, nepedady dannelx 0 mexyujem no1o2cenuu
yenos, nepedauy OaHHbIX 0 MEKYUux KOOPOUHAMAx uHCmpymenma.
Honsicen noddepacusams nepemeujenue 6 0ekapmoguix
KOOPOUHAMAx u y2nax nogopoma ocel, ¢ 3a0aHHOl CKOpocmuio U
yekopenuem. Tunvl nepemenjenuii 6 0eKapmoGeix KOOpoOuHamax:
OBUACEHUE NO MPACKMOPUU, OSUNCEHUE 10 NPAMOT MEJICOY OBYMA
MOYKaMu, REPenpyH2UGanue U3 MOYKU U MoyKy (neperoc
obvexma). Kopnyc donocer Boims 8 3aujuyyeHHOM UCROTHEHUE
(knacca ne nunce [P20).

Obpazosamenviblil
nabop no mexauuxe,
MexamponuiKe u
pobomomexnuxke

Habop donoicen boime npeonasxaven onist nposeoeHus yuednwix
IAHAMULL MO UFYHEHUIO OCHOB MEXAMPOHUKY U POBOMOMEXHUK,
NPAKMUYecKo2o nPUMeReHIs DA306bIX INEMENMOE INEKMPOHUKU U
CXEMOMEXHUKY, d maxxce naubonee pacnpocmpanennon
ANEMEHMHOU DA3bI U OCHOBHBIX MEXHUYECKUX Pt el
RPUMEHACMBIX NPU NPOSKMUPOSAHUN U RPOMOMUNUPOGAH UL
PAZAUHBIX UNIICEHEPHBIX, KUDEPHEMUYECKUX U GCMPausaemsix
cucmem. B cocmas nabopa doadcnbl 6X00UMb KOMIVIEKMYIOUUE U
ycmpoticmsa, 0bnadaioujue KOHCMPYKMUSHOT, 21eKmpudecKotl,
annapamuoll u NPOZPaAMMHOU COBMECTNUMOCIMBIO OPY2 € OPY2OM.

B cocmae nabopa oonoicen 6X00umy KOMRIEKM KOHCMPYKIMUGHBIX
NEMEHINOB U3 Memanna 01 cOOPKY MAKema ManunyIsyuonHozo
poboma u KOMRIEKM MeMaIu4eckux KOHCMPYKIMUSHuIX
anemenmos s coopru maxema mobwisnozo poboma. B cocmas
Habopa QoNNCHB GXOOUMb NPUEOOA PUIUNKHO20 MUNA: MOMOPHL ¢
UHMEZPUPOGAHHBIM WIN GHEUHUM OamMYUKOM NONONCEHUA — He
menee 2um, cepsonpusod borbuoil — ne Menee 4um, cepeonpusoo
Manotil — ne Menee 2uin, npusod ¢ OIMONCHOCIMbBIO YAPABICHUA &
uazoGom pexcume — we menee 2wum. B cocmas nabopa donicuel

wm,

15.00
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HaumenoBanue e
Ne n/n obopyaoBaHus KpaTkne npumepubie TexHuyeckne xapakrepucruku (PBI1O) KonanvectBo
(PBIIO) H3MepeHus

Bx00Umb NeMeHmul 015 cOopKU BAKYYMHO20 3aX8aMa: 6aKyyMHasi
npucocka — He menee luim, 3NeKMPOMAzHUMHBIIL KIAnan — He
Menee lwm, sayyMubil nacoc — ne menee lwm. B cocmas
nabopa donicna exodums snemenmian Gaza o
HPOMOMURUPOSaHUA: niama ona becnaeunozo
RPOMOMUNUPOSAHUS, KOMIIEKIN NPOEOO0E PAIUYHO20 MUNd U
OJUHBL, KOMIICKIN Pe3UCHIOPos, KOMAREKN C6emooucdos,
cemuceavenmuulii unouxamop, oucniei KK-muna, knonku — ne
Menee Suim, nomenyuomempsl — ne Menee 3um, ungpakpacotil
damuuk - He MeHee Jum, Yibmpaseykoaoil 0amyux - He Meree
3wm, oamuux memnepamypui - ne menee lwm, damuux
ocsewjennocmu - e menee lum, modynw Bluetooth — ne menee
Tutm, modyne HK-npuemnuxa— ne menee luim, mooyne HK-
nepedamuuka 8 6ude KHOROYHo20 NY1bma ynpasnenus — lum,
AKKYMYAAMOp — He menee lwm, 3apsonoe yempoiicmeo — He MeHee
Twm. B cocmas natopa 0onaicen 6X00unb Myabmudamyuur oas
UIMEPEHUs. MEMREPAMYPLI U GAANCHOCU OKpYdicalouyeli cpedsl —
ne menee luum. Mynsmudamuux dondxucen obnadams 6CmpoeHHbIM
MUKPOKOHmpomiepos (maxmosas wacmoma - ne menee 16 MIy,
wuna danneix — ne menee 8 Kbaum), unmepgheticamu ons
NOOKIONEHUA K BHEUHUM YCIMPOLCMEam: Yugpoasie u Hano206ble|
nopmet, I-wire TTL, pazvem muna RJ. B cocmas nabopa donoicen
BX00UMb KOMIIEKIN YHUBEPCANbHBIX BbIYUCTUMENbHBIX MOOYAET,
npedcmasasiowux coboli 6azoayio niany, ni1amy pacuupenun 0Nl
Cemesozo G3AUMOOCTCMEUA U RAAMY NOOKINIOYEHUA CUUN06OU
nazpysku. Bxoosugue & komniexm yempoicmea Q0nxCcHb!
061a0aMb 0OHOBPEMEHHON KOHCMPYKMUBHOU, 3MeKmpPutecko,
annapamtoli 4 RPOZPAMMHOL COBMECMUMOCIbBIO Opye € OpPY2OM.
Bazosas niama ynugepcanoHo2o 6bIMUCIUMEnbHO20 MOOYIA
Qodicha npedcmagisimes coboll npozpaMmupyemsiil KOHmpouiep 6
cpede Arduino IDE unu anano2uqnblx ce0boono
pacnpocmparsemsx cpedax paspabomku. bazosas niama
donacna obradame 8CMpoeHHLIMU unmepgheticamu s
ROOKNIOYEHUA YUPPOBHIX U GHANO208LIX YCMPOTICIIE,
sempoentivimu unmepgpeticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. [Inama pacuupenus donxcna obecnewusams
BOZMOJNCHOCIb NOJKNIOYEHUS YHUGEPCWILHOZ0 GbIHUCIUMENBHO20
MOOYIA K cemu hocpedcmeom unmepghetica Ethernet. Ilhama
pacuiuperns 00axcHa obiadames ROpMamu 6600a-61600a O
ROOKMIOY eI YUPPOGHIX U AHANOZ06YIX YCmpoticing, unmepdeiic
SPI u 803MO02CHOCMbIO NOOKNIOYEHUA 6HEUHEL KAPIMbl NAMNIU.
IThama pacuiupenus 018 ROOKNIOYENUs CUNOBOU HAZPY3IKU QONNCHA
ofiecnequsans 803MONCHOCb NPAMOZ0 ROOKTIOYEHUS BHEUH eIl
CUNOBON HAZPY3KU, 4 MAKICE PEZYTUPYEMOT HAZPY3KU
nocpedcmeom PWM unmepghetica. B cocmas nabopa donoicen
GX00ums npozpamMmMupyemelit Konmponep, obecnevugaiouyuil
BOZMOJICHOCHTL OCYUeCMGIAMY PA3PAboMKY npoPamMmHo20 Kood,
ucnonw3yst uncmpymenmapuii cpeo paspabomru Arduino IDE u
Mongoose OS u sizvikos npoepavmuposanus C\C++, JavaScript.
Tpozpammupyesutii konmponnep dondxicen obradams nopmamit Ois
ROOKNIOHCHUR YUPPOBBIX U AHANO20GbIX YCMPOTCME,
GCMPOEHHBIMU NPOSPAMMUPY EMOIMU KHONKAMU U
ANEKMPOMEXAHUYECKUMU MOOYAIMU ONSL OP2AHUIAYUU CUCTHEMBI
PYHHOZO YNPABIEHUA, GCIPOCHHBIMIU NPOSPAMMUPYEMbIMU
cgemoouodamu Ons uHOuUKayuu pabouezo pescuma, 8CMpoeHHIMI
unmepegheticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas nabopa dondicen exodums
MOOYIb MEXHUYECKO20 3PeHUs] , npedcmagisiowuil coboil
BBIYUCTUMENDHOE YCMPOTICNBO CO BCMPOEHHBIM

MUKPONPOYECCOpPOM (Kon-80 fdep - He menee Jum, yacmoma 0pa




Ne ni/n

HaumenoBauune
obopyaoBanus
(PBIT1O)

KpaTtkue npumepHbie Texundeckne xapakrepuctukn (PBI1O)

Eaunnua
H3IMepeHus

Koanuecteo

we menee 1.2 I'Ty, obvem O3V - ne menee 512M6, obvem
scmpoenHoll havsmi - ve menee 8I'6), uumezpuposannoi xmwepo;’J
(MakcuManbHoe paspeuienue sudeonomoKd, nepedasaemo2o no
unmeppeiicy USB - ne menee 2592x1944 ed.) u onmuuecxou
cucmemoti. Modyns mexnuueckozo 3penus donsicen obnadans
COBMECTNUMOCNbIO € PAZIUYHBIMU HPOSPAMMUPYeMbIMU
Konmpoanepamu ¢ nomougsio unmepgeticos - I-wire TTL, UART,
12C, SPI, Ethernet. Modyas mexuuyecko2o 3penus QondiceH
obecnenueams GulNONIHEHUE GCex UIMEPENUT U GbINUCHen il
noCcpedcmeom coDCMEERHbIX BBIYUCTUMENbHBIX BOIMOICHOCTEN
scmpoentozo Mukponpoyeccopa. Modyne mexuuuecko2o spenus
dandcen 0bnadame G0IMONCHOCIbIO KOMMYHUKAWUU €
AHAT0UYHBIMU MOOYIAMU NOCPEOCMEOM Wbl Ha base
nocnedosamensozo uimepgetica ¢ yenvio danrbhetuen nepedavu
PeayIbmamos uzMepenutl 2pynnet Mooyiell Ha ynpasnsioujee
BHINUCAUMEILHOE YCIMPOUCMBO, NOOKTIOYEHHOE K OAHHOU WLUHE.
Mooy mexnuvecko2o spenus dondicen obecnequsames HacmpoKu
pedcuMos pabomel - Hacmpouxy axcnosuyu, barawca denozo,
YBEMOpPAzHOCMHEIX COCMAGNAIOUILY, NIowaou obHapylIcusaemoil
obnacmu uzobpagcenus, okpyznocmu obnapyjcusaemon oonacmu
uzofpaxcenus, nonoxcenue 0OHApyACUsaEMbX obnacmeii
omHocumensho Opye Opyaa, Mawunxoe ofyuenue napamempos
HelpoHnbIX cemell O obrapyxcenus 0bvekmos, hopmy u
3aKOOUPOBAHHBIE 3HAYEHUA ODHAPYICUGAEMBIX MAPKEPOE MUNA
Aruco, pazmeper 06napyxcugaembix okpysIcHocme, Keaopamos u
MpeyeonbHuUKos, RAPAMempos KOHMpPACMHOCIY, PasMepos,
KpUusu3Hbl 1t RONOACEHUA pacnosnasaemotx aunuti. Habop donoicen
obecnenuaames 603IMONCHOCMb Pa3pabomKku Mooenu MobwibHo20
poboma, ynpaensemoii 6 FPV-pescume nocpedcmeom
npozpamMmHozo obecnevenun Ona NePCoHaIbHO20 KOMNbIOMepa u
mobunenvix yempoiicme na 6ase OC Android wiu [0S,

obecney uealoue2o OIMONCHOCMb YAPAGIeHUA MOOUABHBIM
POBOMOM U GCMPOCHHHIM MAHURYASIMOPOM ROCPEICMBOM
epaghunecrkozo unmepdheiica, skmoyaouum 6 cebs Habop KHoNoK u
neperouameneil, ONColcmux, obracms 0in omobpaNiceHus sUOeO.
Habop oonoicen obecnevusames 603MONCHOCIb USYHEHUS OCHOB
pa3pa60mx U NPOSPAMMHBIX U annapamibix KOMNIEKcos
UHNCEHEPHBIX cucmem, pewenut @ crepe "Humepnem eewen”, a
makaice peutenuii 6 obaacmu pobomomexHukl, UCKYCCmneeHHo20
uHmenneKma u mawirrozo obyuenus. B cocmag nabopa donxicro
BX00UMb NOCOBUE NO UIYHEHUIO OCHOB 2NEKMPOHUKY U
cxemomexnuxuy, peutenuil 8 cghepe "Humepnem eewyeii”,
paspabomiu u npomomunuposanwio modeneil pobomos. B cocmag
Habopa QoNHCHO 6X00UMb NOCOBUE RO UFVHEHIUIO OCHO8
pazpabomku cucmem mexHueckoeo 3penus U 3NeMeHmog
UCKYCCMBEHNOCO Unmennekma.

Obpazosamenvubiil
KOHCMpYyKmop ons
npakmuxu 6a04H020
nPOZPaMMUPOSAHIUA C
KOMIIeKmom
damuuxos

Pobomomexuuveckuti nabop npeonasHayen 08 U3yHEeHUR 0CHOB
pobomomexuuku, demaneti, Y06 u MEXanuimMos, HeabxooumMulx
ana cozoanus pobomomexnuueckux yempoiicms. Habop
npedcmacasiem coboti KOMNIEKm CIMpPYKIMYPHBIX 31eMEHIMOo8,
COCOUHUMENLHBIX FNEMEHMOB U ANEKMPOMEXHUYECKUX
Kkomnonenmos. Habop noseonsiem nposodums sxcnepumenmel no
npeoMemy (pusura, co30asams u NPOSPAMMUPOSAMYb COOUPaeMble
Modenu, uz KOMROHEHMOE6, X00AWUX 6 e20 cocmas, paboyue
Mooenu MOGUIbHBIY U CMAYUOHAPHBIX POBOMOMEXHUYECKUX
yempoticma ¢ asmoMamu3upOBaRHbIM YRPABIEHUEM, 8 MOM YUCHe
HA KOTECHOM U 2YCEHUYHOM X00Y, d MAKJICe KOHCRPYKyull,
OCHOBAHHBIX HA UCNOAL30BAHUU PAINUYHBLX GUOOE nepeday (6 mom
yucne wepeaunbiX U 3ybuameix) a makaice puiuazos. Bempoennvie
becnposoonsie cemeswvie peutenus (Wi-Fi u Bluetooth),

wem.




Ne n/n

Haumenosauue
obopyroBaHNs
(PBI1O)

KpaTkne npimepHble Texuiyeckne xapakrepuctuku (PBI1O)

Enunnnua
H3IMEpeHHHA

Koaunuecrso

BO3MONCHOCTL unmezpayuu ¢ becnaamunoim obnawrvim 110,
06ecneUuBaIOm BOMONCHOCMb RPAKIMUYECKO20 U3YHEeHUA
mexHonozull uHmepHema euyell U 0CHOG UCKYCCMEEHH020
unmennexma. Obecneyusaemes 603mMoUCHOCHb 0OBEOUHEHUS
HecKoabKuX potomos, cobpanibix u3 Ho0obHeIX HABOPOE, 6 2pynnbl
¢ cemesbim g3aumooeiicmauem. Ilpedycmompena onyuoHaIbHas
GO3MOACHOCING PACUUPEHUS OONOTHUMETbHBIMU KOMIOHEHMAMU
(He 6xo0sUUMU 8 CIGHOGPIMHYIO KOMWIEKMAYUIO), NO36ONIOUJUMU
U3VUANb MEXHUYECKOe 3PEHe U NPOMBUUNEHHYIO PODOMOMEXHUKY.
Tpedyemompena sozmoxchocms pabomet nabopa ¢
dononrumensHeMu obrawnvimu cepsucamu. llpedyemompenot
MUHUMYM DBA NPOZPAMMUPYEMLIX KOHMPONNEPa 8 N1acmuKoBbX
KOPRYCax, NO360AAI0MUx 00OHOSPEMEHHO CO30asamy 2 6apuanma
POBOMOG PA3IUNHOS0 HAZHAYEHUS, UMEIOUfUX GOZMOJICHOCNTb
pabonisl KGK 6 NOMOKOBOM PEXCUME, NAK U AGMOHOMHO,
ROZGONSHOWUX PEAnU306ame 0OYYeHue NPOSPAMMUPOSAHUIO 6
HECKOMbKUX ¢pedax paspabomku Ha PasiuiHbIX A36iKax (K
npumepy, @ cpedax Mblock, Arduino IDE, na azeikax Scratch, C,
Python, micro Python). Kax munusmym o0un u3 KOHmMpoiiepos
uMeen GCNPOCHHYIO ONepayuorKyio cucmemy, ecmpoennsie Wi-Fi
u Bluetooth, nopm 0ns noOkmiovenus nocnedosamenbHo
coedunsemulx GHeutHux yempoiicme (ne menee 20 ooHospemenno
noodiniouaemerx yempoticms). Kax munumym odun u3
KOHMPOANEPOS UMEEM BOIMONCHOCTb OOHOBPEMEHHOU 3anucl He
Menee 8 npozpamm, ¢ B03MOACHOCHIBIO NEPERTIOYEHUS MENCOY
numu, Kak Munumym 00un uz KoHmpoanepos umeem
noanoysemustii oucnaeil (IPS), nosgonaowuil 661800ums OanHvle ¢
damuukos 6 eude mabnuy u epaghukos, a maxice cozoagans
acmpoennbie 8 konmponnep sudeouzpel. Konuwecmso cencopos u
UCHONHUMEABHLIX YCMPOUCE, GCIMPOCHHBIX 8 00UH U3
Kkoumponnepos, - ne menee 10 wim. Obujee konuyecmso anemennos
6 nabope ne menee 400 wim., 6 mom yucie nOOKIIOYAEMbIe MOOYIU!
- Bluetooth mooyne, - 080TIHOT OamyuK AIUHUU, - YTbMPA3EyKoBOU
Jamyuk paccmosnus, - OamuuK ysema, - OamuuK Kacanusn
snekmpomexanuyeckull, - [R Modyns, - MOmop noCMoAHHO20 MoKa
¢ pedykmopom — ne menee 2 wim., - Cepeonpucod, - nyasin
ducmanyuonnozo ynpasnenus IR. Habop donoicen Gormo
VKOMAACKMOBaH akkymyasamopuoimu bamapesmu. Ilpoepammnoe
obecneyenue, UCROTb3YeMOoe Ot NPOZPAMMUPOBAHUA CODUPAEMBIX
pobomomexnuneckux Mooenei u yempoucmas, Q0INCHO Obimb
docmynno 0aa becniamnozo ckauusanus uz cemu Humeprem u
nocnedylouje2o UCHONb306ANUA.

Vuebnas nabopamopus
HO HelpomexHono2uu

B cocmas exodsm: Cencop Tun 1 ne menee I wum., obecnewusaem
BOIMONCHOCMb PESUCTPAYUU CUSHANA TEKMPUYECKOT
akmugrocmu moiuy (anexmpomuozpammer, IMI). Pezucmpayus
QOIHCHA OCYIUYECMENACMCA HEUHBAZUBHO, CYXUMU NEKMPOOam.
Honsicna umemscs 802MONCHOCb KPERICHUS K PYKE Yelo6exd,
Yo QOINCHO DAGANb BOIMONCHOCHb PESUCTPUPOBGRTL
JNEKMPULECKVIO GRMUSHOCIU MBIULL 8 0O1ACMU, HAO KOROPOT
pacnonaeaemesn kpennenue. lpu nanpaowcenuu Mulutysl 00AICHA
Belmb 0fecneyena 60IMONCHOCIb HABNIVOEHUs! HYNHOCIU CUSHANd
(m.e. npucymemeue IMI'), npu paccrabnenuu moiuyer - ee
omcymemaue, Cencop Tun 2 ne menee | wm., obecneuusaem
BOMOJICHOCHb PE2UCMPAYUU CUSHANA (HOMORNEMUIMOPAMMbL
(PIIT) onmuveckum nymem, 3a CHem UIMEHEHUA OMpPaNCeHH020
OM KPOBEHOCHBIX COCYO08 caema, 0bbem KOMopbix UMeHsencs
nod sozdelicniuem nyiecosoil eontul. Cencop donicen buimb
obecneuen 603MONCHOCMbBIO KPENTEHUS K NOOYULEYKe naisya
yenosexa. Cencop Tun 3 ne menee I wm., obecnevusaem
BOIMOACHOCTb PECUCMPAYUN CUSHANA HTEKMPOKAPOUOZPAMMDbI

wem.

15.00




Ne n/n

HaumenoBanne

obopyroBanns
(PBIIO)

KpaTtkne npumephbie Texunueckue xapakrepuctuxku (PBI10)

Eannnua
H3IMEpPEHUA

Koanuectso

(IKT) ne uneasusneim cnocobom, pezucmpayuu I, 1l u [11
omeedenuil. Cencop Tun 4 ne menee I wm. obecnevusaem
BOZMOJICHOCHIL. PESUCPAYUY CULHANA KONCHO-2ANbBAHUNECKOI
peaxyuu (KI'P), pecucmpayus komopozo ocyujecmennemcs na
ROCMOAHHOM MOKe,; ROOKNMIOYEHUS K meay 4enosekd ¢ NOMOWblo
cyxux anekmpodos. Cencop Tun 5 ne menee 1 wm., obecneyugaem
BOIMONCHOCHIb! PECUCHIPAYUN CUSHANA INEKMPUYECKOT
axkmugHocmu mozea (336) ¢ noMoublo cyxux HEUHBAZUGHBIX
NEKMPOOOE; Pecucmpayuul NeKMmpPUYecKoll akKMusHOCmu PasHblx
ooneti mozea. Cencop Tun 6 ne menee I wm., obecnevusaem
BOZMONCHOCHTb. PESUCMPAYUY CuSHANd Konebanus epyonot Knemiu|
(Cencop ovixanua); onpedenenus 4acmonibl ObIXaHus.
Yempoticmeo s cbopa OanHbix om CeHCoPOs U nepedai Ha
NEPCoHIbHBLI KOMNBIOMEDP 0BecneNusaen 603MoxNcHoCcmy cbopa
OAHHBIX 0N NOOKIIOYEHHBIX K HEMY CEHCOPO6 U OMNPAsKy
noayuentsix oannex va I1K. [Mookniovenue yenmpaneHozo Mooyis
x [1K donaxcno ocyiyecmenamoca ¢ nomougbio USB-kabens.
Yempoiicmeo 0ns chopa 0anHblx 00AACHO UMEMb 2ATbEAHUYECKYIO
uzonayuio om 11K, obecnevusams 603M0NCHOCIb 0OHOBPEMEHHO20
nookiovenus sniome 00 4 cencopos. Kasicowii us 6xodos
Yempotiemea ons c6opa dannwlx QONHCHO uUMEMb 2ATbEAHUYECKYIO
usonsyuio (0becnewenie MeNCKaHAbHOU 2anb8aAHUYECKOT
wzonayuu). llooknovenue cencopog k Yempoiticmey ons céopa
OUHHBIX OCYIECMBIAMCA ¢ NOMOULIO CHEYUATUZUPOBAHHBIX
pazvemos muna LEMO, oGecnevusaroujux npaguibnocme
NOOKNIOYEHUS. PAZLEMA U CHUNCAIOUJUX PUCK CAYHATIHOZ0 KACAHUA
PazbeMos MoKoNnPoGOOAUUX Hacmei, a maxkice obecneusaioujux
3augumy 0m HeCAHKYUOHUPOBAHHO20 NOOKNIOHEHUS K
npouzeonsibim yempoucmeam. Mooyas « Knonkay ne menee 1
wim., obecneyusaem OIMONCHOCMb. PAIMEMKU PECUCMPUPYEMBIX
cuznanos. Koanuvecmeo pazmedaemulx COCMOSIHUN CUZHANA
Q0MACHO Dbimb He Menee 3-X paziuyHbix Kamezopuil.

Vempouiemeo ona pecucmpayuu apmepuanbHo20 0asnenus ne
menee 1 wm. Memoduweckoe nocobue, komopoe Q0NxHCHO
codepoicams ne menee 30
aabopamopubix/npakmudeckux/oemoncmpayuonielx pabom.

Hugpposas
aabopamopus no
aKono2UU

Obecnevusaen npogedeHue yuebHO20 3KON02UHECK020
MOHUMOPpUNHEA UHCmpyMenmaivneimu memodamu. Habop
HPUMEHACICA RPU UZYYEeHUU IK0N02UN, OUoNo2uu, Xumul,
2eozpauu u npupodosedenits, a marsce 018 UHOUSUOYATbHBIX
UCCTeOO0GANUS U NPOCKMHON OEAMETbHOCIU UIKOTBHUKOG.
Komnnekmayus: becnposoonoii Myabmudamuux no
IKONO2UMCCKOMY MOHUMOPUHZY € 8-10 GCMPOEHHBIMU OAMYUKAMU:
Hamuur numpam-uoros amyux xnopuo-uornoe lamvux pH ¢
Auanazonom usmepenus ne yoce yem om (0 oo 14 pH Jamuux
anasichocmu ¢ ouanazonom usmepenus 0...100% damuux
oceeujennocmi ¢ Ouanasonom usmepenus He yce wem om 0 0o
180000 ax Hamyux memnepamypel ¢ OuanazoHom uimepenus e
vaice wem om =20 oo +140C Jamuux snexmponpogodumocmu ¢
duanazonamu usmepenus ne yoce vem om 0 0o 200 mxCum; om 0 0o
2000 mxCu; om 0 oo 20000 mcCa Hamyurx memnepamypot
OKPYIAHCAION| ell Cpedsl ¢ OUANA30HOM UIMEPEHUS He Yice HeM Onl -
20 00 +50C Omoensnsie damyuru u myromudamvuxu: Jamvux
36YKA ¢ GYHKYUET UHMESPUPOCAHUs ¢ OUANA30HOM UIMEPEeHUA
yacmom e menee vem om 50 'y 0o 8 kly; Jamuux enaxcnocmu
nouesl ¢ duanazonom usmepenus ne yoice wem om 0 oo 50%
Hamuuk okucu y2nepooda ¢ Quanasonom UMepeHus He Yice Yem
om (0 0o 1000 ppm Mynsmudamyux onmuueckoi niomuocmu u
MYRHOCIU €O sCmpoenHsIMu damyukamu: Jamyuk onmuyeckoi
nnomuocmu 470 um ¢ duanazonom uzmepenus om 0 0o 2 D

uem.




Ne n/n

HaumeHnoBaume

obopyaosanus
(PBI1O)

KpaTtkue npumepnbie Texunyeckne xapakrepuctuxu (PBIT1O)

Ennunua
H3IMepeHus

KonnuectBo

Hamuux onmuyeckoil niomuocmu 525 um ¢ ouanazonom
wzmepenus om ) 0o 2 D Jamuux onmuyeckou miomuocniu 630 um
¢ Quanazonom usmepenus om 0 0o 2 D JJamuuxk mymuocmu
pacmaopos ¢ duanazonom uzmepenua om 0 oo 200 NTU
Axceccyapu: Kabene USB coedunumensneii (2 wm.) 3apaonoe
yempoiiemso ¢ kaberem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Cmepaiceny 01 3akpeniesus Oamuuxos 6 umamuee
Kpamxoe pyxogodcmso no sxcriyamayuu yugposoii
nabopamopuu lpoepammnoe obecnevenue Memoouueckue
pexomendayuu ne smenee 20 pabom Ynaxosxka Hanuvue
PYECKOAZLIYHO20 Caiima nooddepuckil, HAIUYue 6U0eopoNuKos.

HaumenoBanue
paszena:
"KomneiotepHoe
obopynosanue"”

Muozoynryuonanenog
yempoucmao
(npunmep, ckanep,
Konup)

Tun yempoticmsa: Muozogynxyuonanenoe yempoticmeo (M®@Y);
Leemnocms nevame: wepno-Genasn; Texnonozus nevamu:
anexmpozpaghuveckan (nasepuas, céemoouoonas); Popmam
newamu: ne menee A4; Tun ckanuposanus:

npomaxcHui/ mianuemnsiti;, Bozmoscnocme ckanupoeanus 6
gopmamax: ne menee A4; Cnocob nodicmowenus: LAN, Wi-Fi,
USB

wim.

15.00

Hoymbyk

Dopm-haxkmop: noymbyx; Pazmep duazonanu: ne menee 15.6
oiotmos; Paspewenue sxpana: Full HD, Quad HD wu Ultra HD;
Obuwuit obvem yemanoenenHol onepamuGHot RaMamu: He Menee 8
l6aiim; Makcumanshwiii 0bwguit noddepicusaemoili 0ovem
onepamuenon namamu: te menee 16 I'baiim; ObGvem SSD
naxonumensi: ne menee 240 I'daiim; Becnposodunasn ceass: Wi-Fi;
Konuyecmso scmpoennwix 8 kopnyc nopmoe USB: ne menee 2, uz
komopsix He menee 1 dondicho Geime USB eepcuu ne nuoice 3.0;
Pazpewenue a36-kamepul, Mnuxcens: ne menee 0.3; Bcmpoennwlii
muxpocpon; Knasuamypa ¢ packnadkoit u Maprupoeroil knasuut
OWERTY/HLIYKEH; [Toddepaicka cmandapmos Gecnposoonoi
cesizu: 802.11a/b/g/n/ac; lpoussodumervnocme npoyeccopa
(anavenue noxazamens «CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
htip://www.cpubenchmark.net/laptop.html): ne menee 5000
edunuy, Hanuvue manunyasmopa moluto 6 kommiekme: 0a;
Vemanoenennas onepayuonnas cucnmema ¢ 2paguyeckum
ROALIOEAMENbCKUM UHMEPPETicoM, CBEOCHUR 0 KOMOPOM
GKIIOYEHb 6 OUHBIT Peecmp POCCULICKUX NPOZPAMM 015
NEKMPOHHBIX BLINUCTUMENbHBIX MAUH U 6a3 OaHHbIX;
Yemanoenennwiil nakem oghucnozo npocpammnoeo obecnedens,
COBMECMUMO20 € YCMAHOBIEHHOU ONEPAUOHHON CUCMEMOT,
cGedeHUs 0 KOMOPOM BKIIOYEHb! 8 eQUNDIL peecmp pocCUlCKUX
nPozpamm 0A5 3NeKMPOHHLIX BLINUCTUNMETbHBIX Mauiun u 6az
QaHHBIX.

wem.

45.00

HaumenoBanne nanpasnaenus: "Odopydosanue 01 00uieo6pazoeamenbiplx opanuzay

Wi, ACAAIOUHXCA

Manokomnaekmusimu "
Haumenosanue
I pasnena:
"EctectBeHHOHay4 Has
HanpaBAeHHOCTL"
Obecnevusaem 6uINOAHENUE IKCNEPUMEHMOB MO MEMAM Kypca
chuzurxu. Komniekmayus: becnpogoduoti Myremudamuux no
Hugposas Guzuxe ¢ 6-10 scmpoennou damyuravu: Lugposon damuur

aabopamopus no
chuzuke (yuenuuecras)

MeMnepamypsl ¢ QUANA30HOM UMepenus He yoice yem om -20 0o
120C Hugpposoti damuux abeonomuozo 0agnenus ¢ duanazonom
uzmepens ne yoce wem om 0 0o 500 klla lamuux maznumnozo
nOAA ¢ QUANA30HOM usMepenus He yoice wem om -80 0o 80 mTn

wm.

64.00




Ne n/n

HanmenoBanue
ofopynoBanus
(PBI10)

Kparkue npuMepHbie Texuuyeckue xapakrepuctukn (PBI1O)

Eannnua
H3MepeHusi

KonuyectBo

Iamuuk nanpssicenus ¢ OUAnazonamu UIMEpPeHUs He Yice vem om
-200 +2B; om -5 do +3B; om -10 0o +10B; om -15 do +15B
Hamyux moka we yoice vem om -1 0o +14 [Jamyuk akcerepomemp
¢ nokazamenamu ne menee wem: £2 g; =4 g; +8 g Omoensnoie
yempoiicmea: USB ocyunnocpagh ne menee 2 kanana, +/-10 B
Axceccyapur: Kabene USB coedunumensnuiii 3apadnoe
yempoticmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Koncmpykmop 0as nposeoenus 3KCnepumenmos
Kpamxoe pykosodcmso no sxcniyamayui yugposoi
nabopamopuu Ipoepammuoe obecneuenue Memooduueckue
pexomendayuu (40 pabom) Hanusue pycckoaseiunozo canma
noodepaicku Hanuvue sudeopoiuxos.

Hugpposas
aabopamopus no
xumuu (yuenuueckas)

Obecnewusaem geinonHexue 1a6opamopHulx pabom no Xumuu na
VPOKAX 6 OCHOBHOU WKOIE U NPOEKMHO-UCCIe08AMeNbCKOl
Oesmenvrocmu yuawuxca. Komnaexmayua: becnpoeoouoii
MYIBMUOAM YUK RO XUMUYU C 3-MSL BCIPOCHHHIMU OamMUUKAMU:
Hamvux pH ¢ ouanasonom usmepenus ne yoice wem om 0 0o 14 pH
Jamuux 21ekmponposodumocmiu ¢ OUaNa3oHamu UIMepens He
yarce uem om ) 0o 200 mxCu; om 0 do 2000 mxCrm; om 0 do 20000
mrCwm Jamyuk memnepamypul ¢ OUanazoHoM USMEPEHUs He Yoice
yeam om -20 0o +140C Omdensubie damyuru: Jamyuk
onmuyeckou momuocmu 325 um Axceccyaper: Kabens USB
coedunumensneiil 3apsdnoe yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamkoe pykogodcmeo no
akchayamanuu yughpoeoil rabopamopuu Habop nabopamopnoi
ocnacmxu flpoepasmmnoe obecnevenue Memoduyeckue
pexomendayuu ne menee 40 pabom Hanuue pycckoazpiunozo
catima noodepoicku Hanuvue sudeoponuxos.

uim.

64.00

Hughposas
nabopamopus no
Guonozuu
(yuenuuecikasn)

Ofecnevusaem euinonnerie 1a6opamophbix pabom Ha ypoKax no
buonoeuu 8 0CHOGHON WKONE U NPOEKMHO-UCCNE)06AMEeNbCKOM
desmensrocmu yuawyuxca. Kowmnexmayusn: Becnposodnoi
MYALMUOGMYUK N0 GUON02UU € 5-10 6CMPOEHHBIMU OAMYUKAMU.
Hamuuk enaxciocmu ¢ duanazorom uzmepenus 0... 1002 Jamuux
OCBEU|eHHOCTU ¢ QUANAZ0HOM UsMepenus He yoice yem om () 0o
180000 ax Jamuux pH ¢ duanazonom uzmepenus ne yaice yem om ()
do 14 pH JJamuux memnepamypust ¢ OUanazonom usMepenus He
vorce yem om =20 0o +140C amuux memnepamypul okpycaoujei
cpedel ¢ Quanazonom uzmepenus He yoe yex om -20 oo +40C
Axceccyapor: 3apaonoe yempoiiemso ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pyxogodemso no
aKkcryamayuu yughposon rabopamopuu Llugposan sudeoxamepa
€ MEMAINUYECKUM WMamueom, paspeuenue ne menee 0,3 Mnuxe
[Tpoepammnoe obecnevenue Memoduueckue pexomenoayuu ne
menee 30 pabom Ynarxosxa Hanuvue pycckoaswiunozo caiima
NOO0EPIICKY, HATUYUE BUOEOPONUKO8

wm.

64.00

HaumeHnoBanue
paszena:
"KomnbioTeptoe
obopynosatue"

Muozoghynrkyuonanvroe
ycmpoiicmeo

(npunmep, cxanep,
Konup)

Tun yempotiemsa: Muozogynkyuonansnoe yempoiicmso (M®@Y);
Hsemuocme nevame: uepno-benan; Texnonozus nevamii:
anexmpozpaguyeckas (1azepuan, ceemoduodnas); Popmam
neuamu: ne menee A4; Tun ckanupoganus:
npomschuiiy/nnanuemuni; Bozmosichocme ckanuposanus 6
gopmamax: ne menee A4; Cnocob nodxmiovenus: LAN, Wi-Fi,
USB

wm.

32.00

Hoymoyk

Dopm-thacmop: noymbyr, Pazmep duaconanu: we menee 15.6
diotivos; Paspewenue sxpana: Full HD, Quad HD unu Ultra HD;
Qbuguii 00wem yemanosienHou onepamugHoll Ramamu: e Mexee 8

I6atum; Maxcumansnoiil 06wuil noddepaicusaemuiii 06vem

uim.

64.00




Ne ni/nn

HaumeHoBanne
obopyaosaHus
(PBI1O)

KpaTtkune npumephbie Texunyeckne xapakrepucruku (PBI1O)

Eannuua
H3IMEepeHH

KonnuecTro

onepamuenoil namamu: ne menee 16 [baiim,; Obvem SSD
naxonumensn: ne menee 240 lbaum,; Becnposoduas ceéase: Wi-Fi;
Konuyecmso écmpoennsix 6 kopnyc nopnoé USB: ne menee 2, u3
komopeix ne menee I donxcno Guime USB eepcuu ne nudice 3.0;
Paspewenue e36-kamepvl, Mnurcens: ne menee 0.3; Bcmpoennuiti
mukpoghon; Knasuamypa ¢ packiadkoit u Mapkuposxoii Kiasuui
QWERTY/HLYKEH; [Toddepacka cmandapmos Gecnposoonoi
ceszu: 802.11a/b/g/w/ac; Tpouzsodumensnocmes npoyeccopa
(3navenue noxazamens « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
edunuy; Hanuvue manunyiamopa mulits 8 Komniekme: 0a;
Vemanosnennas onepayuonnas cucmemd ¢ epaguieckum
NOAB30GAMENLCKUM UHMEPGElcoM, Cae0eH1st 0 KOmopom
BIIIOYEHB 6 €OUHBIIL PEeCmpP POCCUTICKUX NPOZPaMM Ons
NEKMPOHHBIX GHIYUCTUMENbHBIX MAWUH U 6a3 OaHHbIX;
Yemaroenennuiit nakem oghucnoeo npozpammnozo obecnevenus,
COBMECIMUMOZ0 € YCMAaHOBIEHHOU ONEPAlfUOHHOL CUCIEMOT,
cgedeHlsn 0 KOMOPOM GKIIOYeHbl 8 OUNbITL peecmp POCCUlcKux
npozpamm Oas ANEKMPOHHBIX GoIHUCTUMENbHBIX MAUuUH u baz
OGHHBIX.

L

HanmeHoBanue
pasnena:

" JlononHNTENLHOE
obopynosanue”

Obpazosamenphbill
Habop Ons uzyueHus
MHO2OKOMNOHEHNIHBLX
POBOMOMEXHUYECKUX
cucmem i
ManunYIAYUOHHBIX
pobomoe

Obpazosamensielii Habop dondicen Obimb NPEOHAIHAYEH Ol
uzyueHus pobomomexHuYecKux mexHonocull, 0CHo8
UHDOPMAYUOHHBIX MEXHONOSUT U MEXHONO2UI NPOMBIULIEHHOU
aABMOMAmMU3AYUL, d MAKHCE MEXHON02UT NPOMOMUNUPOSAHUA U
addumuenozo npouzsodcmea. B cocmas nabopa donxcuoi
BX00umMb KOMIIeKkmylouue u ycmpotcmea, obnadawujue
KOHCMPYKIMUGHOU, annapamHoil u npozpammHou
coemecmumocnupio opye ¢ opyeom. 1) Komnnexm
KOHCIPYKMUGHLIX JNEMEHMOE U3 MEMANIA ¥ NIACmuKa ons
chopku Modeneli ManunyIayuoHKsx pobomoe ¢ yanoeoi
KuHeMamukoi, nockonapamiensHoi kunemamuxot, Delta-
kunemamuxoi. 2) HumennexkmyanoHoiii cepsomooyis ¢
UHMEZPUPOBANKON CUCMEMOTl YRPAGHEHUS - He MeHee Tuim.
Cepsoatodynb 0ondicen o6nadames UHMe2PUPOBaARHON cucmemoil
ynpasienus, obecnequsalouieli obpamuyIo cea3b uiu KOKMpPos
napamempos - NOJOJNCeHUe Band, CKOPoCMb 8PAUjeHIA, Hazpy3Ka
HPpUGOOa, a Maryce obecneyusaufell 603MONCHOCMb
ROCAEOVBAMENbHO20 NOOKNIOYeHU Opye ¢ OPYZoM U YNpasienus
CEPEOMOAYIAMU NO NOCAEO0BAMETBHOMY NOTYOYINEKCHOMY
acunxponnomy unmepeiicy.  3) Pobomomexnuveckuii
KoHmpoanep, npeocmasiAiouull coboli MoOyIbHOE YCmpoucmeso,
sKAOYaIOWee 6 CebA COHONIAMHBLI MUKPOKOMABIOMED O
BBINONHEHUA CROJNCHBIX GBIYUCTUMENLHBIX ONEPauil,
nepughepuiinGiii KOHMpPOIRep ONA YRPAGICHUA GHEWHUMY
yempoucmeamu u RIQMY pacutupesus 01 NOOKMOYeHUA GHEWHUX
yempotiema. Modyau pobomomexnuuecko2o konmpoinepa
O0ANHCHBI 0ONA0AMb OOHOBPEMEHHO KOHCHPYKMUBHOT,
annapamuoli t NPoZPAMMHOTL COBMECIUMOCbIO OpYe ¢ OpYeoM.
Pobomomexnuyeckuit Kowmponaep 0oadxcen yooenemeopans
MEXHUYECKUM XAPAKMEPUCTIUKAM . KON-60 A0€D 6CIMPOEHHO20
MUKpOKOMAbIOMEPd - He Menee 4, makmoeas wacmoma 20pa - ne
aenee 1,2 [Ty, obvem O3V - ne menee 512 M6, nanuuue
unmepepeticos - SPI, 12C, 1-wire TTL, UART, PWM, yugpogeie -
e menee 16 wm u ananozogeie nopmel - He Menee 8 wm 018
NOOKTIOHEHUS| BHEULHUX YCmPOlCms, 6CMPOEHHbIT MUKPOgOH, a

wiimn.

32.00




Haumenosanune i
Ne n/n obopyaoBaHus Kparkiue npuMepHbie TexHuueckue xapakrepuctuku (PBI1O) Konnuectso
(PB“O) H3MepeHHns

maroce WiFi wiu Bluetooth ons komMmyHuxayuu co sHeumHumu
yempoticmeamu. Pobomomexnuyeckuil KoHmponnep 0oaxcen
06ecneqtsans 0IMONCHOCITb NPOZPAMMUPOBAHIL ¢ ROMOU{bIO
cpedcme szvikoe C/C++, Python u ceobodno pacnpocmpansemoii
cpedot Arduino IDE, a maxaice ynpasnenua modenamu
poGomomexnuyeckux cucmem ¢ nomouyslo cpedvi ROS. 4)
lpozpavmupyemetii konmponnep - ve menee Tuum.
[poepammupyemsiii Konmponiep 0oaMcen npeocmasinmey cobot
BBIMUCAUMENBHBIT MOOYAb, 061a0QIOUUM YUPPOGLIMU NOPMAMU -
He Menee 8 utm u aHanozoeuIMu nopmami - He menee 16 wm,
unmepepeiicamu UART, 12C,SPI, TTL, a maxaice modynem
becnpogodnoil cesnzu muna Bluetooth unu WiFi ona cozoanus
AnRAPAMHO-APOPAMMHBIX pewenudl u "ymubix/cmapm"-
yempoiicme Ons paspabomiu pewenuti "Humepnem eewen”. )
Inama pacuupenus NPoOzPamMmMupyemMozo KOHmpoepa — He MeHee
Twm. IThama pacuupenus donxcna obecneyusams 603MONCHOCHb
ROOKNQYEHUA YHUGEPCATbHOZO BLINUCAUMENbHO20 MOOYIA K cemu
nocpedcmeom unmepgeiica Ethernet. [Tnama pacuupenus
dondcra obradames nopmamu 6600a-6b1600a O NOOKAIOYEHUS
YuUposLIX U AHATO208bIX yempoticme — He menee 40 wm,
unmepdhetic SPI 1t 603MOMCHOCTbIO NOOKTIOYEHUA GHEWHE Kapnbl
namamu. 6) Mooyns mexnuueckozo 3penus, npeocmagnaioujutl
cobott yempouicmeo na 6ase GuI4UCIUMENHO20
MUKPOKOHMPOINEPA U UHMEZPUPOBAHHOTL KAMEPHI,
obecnenusaiowee pacno3nasanue npocmeiuux uz06paxcenull Ha
MOOYAE 3a cuem coOCMEERHBIX GoIYUCTUMENbHbIX BOZMONCHOCME -
ne menee lum;  Modyie mexHuvecko20 3peHus 00NNCeH
obecnequeams 803IMONCHOCIb KOMMYHUKAYUL C GHATOZUYHBIMU
MOOYAAMU ROCPEOCMBOM UiliHbl Ha Dasze nocnedo6amenbHozo
ummepdgpeiica ¢ yenvio dansHetiuell nepedayu peyrbmamos
uZMEPeHUll 2pynnel MoOdyiell Ha Ynpasisaioujee ety uciumensoe
yempoucmeo, hookniodentoe Kk oannoit wune. Modyny
MEXHUYECKO20 3PeHls Q0NNCeH 0becnevieams 603MOICHOCTTb
OCYUeCMEBIAMY HACMPOUKY MOOYIS MEXHUYECKO20 3PeHUs -
Hacmpolky axcno3uyuy, bananca Genozo, Y8emopazHoCMHbIX
COCMABGNIAIoWUx, n1owaou obnapyxcusaemoli obracmu
uzobpadicenust, okpyenocmu obnapyscusaemon obnacmu
uz00padcenus, RONOJACEHUE OOHAPYICUBAEMbIX obracmen
omuocumensHo opye opyea. Modyias mexuuueckozo 3penus
dondicen obecnenuaans 603MONCHOCb HACTIPOLKU HA
o0HoepemenHoe oonapycenue He menee 10 pazmuynsix
00uHOUHBIX 0GBEKMos 8 cexmope 0b3opa, Mbo He menee 5
COCmasHbIx 0BbeKNOs, COCMOANUX U3 He MeHee 3 pasiuyHbIX
epaghuneckux npumumugos. Modyre mexnuveckozo 3penus
donoicen obnadans eempoennvimu unmepgpeticamu — USB, UART,
I-wire TTL, 12C, SPI 0na kommyrurayuit co gHemnumu
nooxnoyaemuimu yempoucmsavu. 7) B cocmae wabopa donaicnul
BX00UMb YUPPOBLIE UHGOPMAYUOHHO-CEHEOPHBIE MOOYIU,
npedcmasnalouwjue coboll yempoiicmea na baze
RNPOZPAMMUPYEMO20 KOHMPOINEPA U USMEPUMETbHO20 3NeMeHma.
Hugpposoii modyne dondicen obradames 6CmMpoeHHBIM
MUKPOKOHmpOInepom (maxkmosan wacmoma - e menee 16 My,
wuna dannolx — ne menee 8 Koaum), unmepdeiicavu ona
NOOKTIOYEeHUS K BHEWHUM YCIMPOUCMeam. Yughpossle U ananozoeule
nopmei, I-wire TTL, pazvem muna RJ. Llughposoii modyne doncen
obecnequsamy 80IMONCHOCING KOMMYHUKAYUY C AHANOSUYHBIMU
MOOYAAMU ROCPEOCMBOM WHbl Ha Base noOCcIe006amenbHO20
unmeppetica ¢ yenpto daneHeluell nepedadu peyIbmamos
uzMepenuil 2pynnel Modyieil Ha YApaenaoujee Golyuciumensioe

yempoiicmeo, noOKoennoe k dannoll wiune. B cocmas nabopa
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HanmenoBanmne
Ne n/n obopyaosanns Kpatkue npumepubie Texunyeckne xapakrepueruku (PBI1O)
(PBIIO)

Eanunna
H3MepeHns

Koanuecrtsol

O0NACHO BXOOUMB. YUGHPOBOU MOAYIb MAKMOBOU KHONKU — He
Mmenee Jum, yughposoit modyne ceemoduoda — ve menee Juim,
Yuphposoii MoOYAL KOHYEB020 RpepLIBamens — He Mexee Juim,
yugposoit Mooy damuuxka yeema — e menee lum, yughposoi
Mmooyis RGB caemoouoda — ne menee luim. 8) B cocmae nabopa
Q0RHCHBL BXOOUNL SNEMEHMBL 015 COOPKU 6AKYYMHO20 3axeama:
BAKYYMHAR NPUCOCKA — He Meree lum, anexmpomazHumubiil
Kknanau — ne menee lwm, sakyymuniii nacoc — ne menee lwm. 9) B
cocmas Habopa oadceH Bxo0ums Yuebublil KoMniexn,
srIOYQIONUll ¢ cebn yuebnoe nocobue, nabop oubruomerx
MPEXMEPHBIX NEMEHMOE O RPOMOMUNUPOSAHUA MOOenell
MAHUNYIAYUOHHBIX POOOMOS, a MAKNHCE NPOSPAMMHOE
obecnevenue ona pabomel ¢ nabopom. [lpocpammmnoe
obiecnevenue doINCHO obecneyucams MPexXmMepPHyIo GU3yanu3ayuio
MOOenu MaHUNYARYUoHKHo20 poboma (¢ yeroeotl,
nrOCKORAPaINenbHON 1 0eNbma-KuHeMamuKol) 6 npoyecce
pabomei, obecnewucams NOCMPOEHUE NPOCMPAHCINEEHHOT
MPaekmoputs O6UNCEHUA UCHOTHUMETbHOZ0 MEXAHUIMA
ManunyIAayuoHHO20 poboma, 603MOACHOCHTL 3A0AHUA
nocnedosamensHOCu movex 1A NPOXONCOCHUS Yepes HUX
UCRORHUMEAbHO20 MEXAHUIMA MAHUNYAAYUONK020 poboma.
Hpoepammnoe obecnedenne OOINCHO PYHKYUOHUPOSAMY, KAK 8
OmMOeAbHOCIU 6 GUOE CPpedbl MOJETUPOBAHUS, MAK U 6 PeXcume
MOHUMOPUH2A 8 PEANbHOM BPEMEHI RPU ROOKTIOYEHUU MOOeU
Manunyasmopa nocpedcmeom pobomomexnuyeckozo
koumponnepa. lTpoepammuoe obecnewenue dondcno obecnequsams
GOIMOACHOCHIL NOCMPOEHUR 2PAPUKOB 3A0AHHBIX U TEKYUUX
0BODWEHIBIX KOOPOUHAM MAHUNYIAYUOHHO20 poBoma, zpaghiuxko
FHAYEHUL CKOPOCMEll U YCKOPEHUSA, 2Pahuros pacyemnsix
shavenutt nacpyaku. lIpocpavmnoe obecnevenue 0oNNCHO
RO36OMRMb 3A0ABAMb NOCTE0EAMETBHOCMb NEPEOBUNCEH
Mauunyisamopa nocpedcmeom Habopa KoMand 8 bnouno-
epaghuneckom unmepgpetice. Vuebnoe nocobue dondicno
codepxcans mamepuaisl no paspabomye mpexmepnolx Mooenei
MOGWIbHBIX POGOMOS, MAHUNYIAYUOKHBIX PODOMOE € PAZTUNHBIMU
munami KuHeMamuxy (Y2108aa KUHeMamura, niocko-
napanaenshasn kunemamuxd, oerema-xunemamuxa, SCARA unu
puidaxcias kunemamuxa, niamgpopma Cmioapma u m.n.),
UHCMPYKYUU RO NPOEKMUPOBAHUI0 PODOMOS, UHCMPYKYUL U
MEMOOUKU OCYUeCMEBIEHUS UHICEHEPHBIX PACYEMO8 NpU
NPOEKMUPOGanUN (paciemsl HazpysKu U MOMEHMOE, pacyem
MOWHOCTIU NPUGOOOS, pACYem NAPaAMempos KUHEMAmuKY u m.n.),
UHCIMPYKYUU RO paspabomie cucmem Yynpaeienus i npo2pamMmHozo
obecneyenus. OIA ynpaenenus pobomamu, UHCmpyKyuy u
Memoouku no pazpabomKe cucmem YRpAasienua ¢ 3nemenmamu
UCKYCCMBEHHO20 UHMEANCKING U MAWUHHO20 0OYNEHUA.

Vuebnwiti pobom-sanunyismop npednasnayen 01s 0C60eHUA

0By aIOWUMUCS OCHOE POBOMOMEXHUKY, Ol HOO20MOBKU
OGYHAIOUUXCA K GHEOPEHIIO U NOCTEOYVIOUeMY UCROTb306AHUIO
pobomos 8 npombiueientiom npoussodcmee. Konuuecmeo ocen
poboma manunyasmopa - vemesipe. flepemewenue unempymenma
6 nPOCMPANcmee NO MPem OCAM OOINCHO YAPAGTAMbCA WA20BLIMU
deuzamensmu. Hanpascenue numanun wazoswix dgucameneii He
donee 12 B. Cepeodsucamens vemgepmoii ocu 0oidiceH
obecnequsames nogopom uncmpymenma. Yeon nosopoma
MAHuUnyIsmopa Ha OCHOGAHUU BOKPY2 GEPMUKAIbHOL OCU He MeHee
180 zpadycos. [na onpedenenun nONONCEHUA MAHUNYIAMOPA NPU
nogopome 60Kpye GEPMUKATEHON OCU OONNCEH UCNOTbIOGAMbCA
ankodep. Yeon nosopoma 3a0nezo nieYa MaHURYIRMopa He Menee
90 epaoycos. Veon nosopoma nepednezo niewa MaHunyismopa ne

Hemoipéxocesoit
yuebuviii poGom-
MaHunynamop ¢
MOOYTbHBIMU
CMEHHBIMU HACAOKam

wm. 32.00
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menee 100 zpadycos. s onpedenenus nonojCeHus 3Gone20 u
nepeonezo niey ManunyIamopa 0oANcen UCnoAb308aMosca
eupockon. Yzon nosopoma no wemeepmoi ocu ne menee 180
epadycos. [londicta Gbine 603MONCHOCI OCHAUJEHUA CMEHHBIMU
HACAOKamu (Hanpumep, depicameis KapaHoaua wiu
¢hnomacmepa, npucocka ¢ cepgodsuzamenem, MexaHuieckoe
3aX6AMHOE YCMPOLICMBO C CEPEOOBUZAMENEM, YCmpPOUCmeo 0
JazepHoll epasuposrku wiu yempoticmeo o 3D-nevamu).
MunumaneHas KOMRIEKMayun CMEHHBIMU HACAOKAMU.
NHEEMAMUYECKUll 3axeam (Rpucocka), MexanuyecKull 3axeam,
Hacadka oepacament O KAPAHO QU W/ MAPKEPA/ PYHKY, HACAOKA
NePexoOHUK 1R KPenieHUs COBMECIUMBIX KOHCMPYKMUBHBIX
demaiell U KOHCMPYKYUL, HACAOKA TA3EPHOT 2PABUPOBKY, HACAOKA
3D-neyamu (ons pabomer ¢ nracmurxom PLA ¢ duavempom numu
1,75 mm). Honacen Goime ochauyen cepeonpuéooom o
MHEBMAMU4YeCK020 U MEXAHUYECKO020 3aX6AMos, 00ecneusaomum
BpAUeHIe 3aX8AHEHHO20 0GBEKmMa 60 6PEMs NEpeMenjens,
nOBOPOM NEpemMeljaemMmoco 0GbeKkma 8oKpye GepmMuKaibHol OCu.
M obecnevenun (QYyHKYUOHUPOBAHUSA NHEEMAMUYECKO20 3aX6ama
doadicen Bvimb OCHAUEH 6CMPOEHHON 8 KOPRYC MAHURYIAMOopa
nosnoi. Jonxcna Gbime 603MONCHOCT NOOKIOYEHUA
OOROTHUMENLHBIX YCMPONCME (Hanpumep, mpavcnopmepa, pesca
018 hepemewjena poboma, nyibma ynpasnenus muna ONCoucmux,
KaMepbl MAWUNNO20 3PEHUA, ONMUYECK020 0amyuKd, Mooyis
Becnposodnozo docmyna). Pobom-manunynamop dondicen
obecneuusame nepemenjenie Hacaoku 8 NPOCMPpancmee,
AKMUBAYUIO HACAOKY, BOIMONCHOCb NONYYEHUS CUZHATO0E OM
KaMepol U OamyuKos, 603MOJICHOCTb YRPAGHEHUA
dononHumenvisimu yempotiemeamu. Mamepuan kopnyca —
amomunuu. Juamemp pabovei 301b1 (6e3 yuema HaéecHo2o
uncmpymenma u wemeepmoi ocu) ne menee 350 mym. Humepdbetic
nooxkmovenus — USB. donxcen umems 803IMONCHOCTb
asmMoHOMHON pabomet u sHeutnezo ynpasienus. ns enewnezo
ynpasaenua doancen Golms RPeSyCMompen nyasn, ROOKNOYAeMblil
Kk poGomy no Bluetooth. ¥Ynpaensiowuii konmponaep donsxcen
Guimb cogmecnum co cpedoil Arduino. Ynpaensiowjuil
KOHMPOINEP cOBMecmum co cpedoit npoepammuposarus Scratch u
sazeikom npoepammuposanus C. Jonxcen obecnewusams nogopom
10 NEPBBIM MPeM OCAM 8 3A0aHHBIT Y201 U HA 3A0AHKBLT Y20,
NOBOPOM NO HeMEEPMOoll OCU HA 3A0AHHBIN Y2ON, D6UNCEHUE &
rkoopounamu X, Y, Z, nepemenjenue na 3a0annoe paccmosnue no
koopounamam X, Y, Z, nepeoauy oanneix 0 mexyujem nonoxcenuu
V2no08, nepedayy OGHHBIX 0 MEKYUUxX KOOPOUHAMAX UHCMPYMEHma.
Honocen noddeprcusams nepemenjenue 6 0ekapmossix
KOOPOUHAMGX U yenax nogopoma ocetl, ¢ 3a0anHol CKopocmeio u
vekopenuem. Tunvl nepemenjenuil 8 0ekapmogblx KOOpOuHamax:
osudICeHUe N0 MPAeKMOopul, OBUNCEHUE NO NPAMOLE MeACOY OBYMA
MOYKAMU, NEPENPHIZUBAHUE U3 MOYKU U MOYKY (nepenoc
obwvexma). Kopnyc dondicen Goimb 6 3aujuiy eHHOM UCHOTHEHUE
(knacca ne nuxce 1P20).

Ob6pazosamensiiviil
Habop no mexanuxe,
MexamponuKe u
pobomomexnuxe

Habop oorocen Goime npednasnaven 018 nposeoeHus yuebHsIx
FAHAMUU RO USVHEHUIO OCHOB MEXAMPOHUKI 1 PODOMOMeEXHUK,
HPAKMUYLCKO20 NPUMEHEHNUA DA308bIX INEMEHNOE INEKMPOHUKI U
CXeMOMEXHUKN, @ maxxice naubonee pacnpocmpaneHHou
IneMeHMHOU Oazbl U OCHOGHBIX MEXHUNECKUX PelteHull,
NPUMEHAEMBIX NPU NPOEKMUPOSAHUN U NPOMOMUNUPOBAHIIU
PANUYHBIX UHICCHEPHBIX, KUDEPHEMUNECKUX U GCMPAUCAEMBIX
cucmem. B cocmae nabopa dondicusl 8X00ums KoMnaekmyowue u
yempoiicmea, 06a1adaioujue KoHCMpYKMugHotl, 21eKmpuYecKot,
annapam1oil U NPoZPamMMHoOU COBMECUMOCMbIO Opye ¢ OPY2oM.

um.
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B cocmas nabopa dondicen 6X00umMb KOMIIEKNM KOHCMPYKMUSHbIX
IAEMEHIN0B U3 Memanna Ona cHopKu Makema ManunyiIAYuoHHo20
poGoma u KOMRAEKIN MEMANTUYECKUX KOHCMPYKMUBHbIX
anemenmos 011 cbopku makema mobuwisno2o poboma. B cocmas
Habopa QondicHbl 6X00UMb NPUEOOA PAITUYHOZ0 MUNG: MOMOPH! ¢
UHMEZPUPOBAHHBIM UNU GHEULHUM OAMYUKOM NOTONCEHUL — HE
Menee 2uim, cepeonpusod 6oabuLoll — He Menee 4uLm, cepeonpusoo
Manetii — He menee 2uim, npusoo ¢ 603MONCHOCIbIO YNPABNEHUS &
wazosom pescume — e menee 2um. B cocmae nabopa donicubt
6x00umb nemenmol O COOPKU AKYYMHO20 3aX6AMa: 6aKyymHuas
npucocka — ne menee lwm, anekmpomazHumMuelli K1anan — He
menee lum, eakyymuviii nacoc — ne menee lwm. B cocmas
Habopa dondicHa 6xo0ume nemMeHmuan 6aza ona
npomomunupoeanus: niama ora becnaeunozo
HPOMOMUNUPOBAHUA, KOMITEKM NPOBOA0E PAZAUYHOZ0 MUNa u
ONUHBL, KOMIUIEKIN PEIUCMOPOS, KOMIACKIN C8emodu000s,
cemucezMenmubill unoukamop, oucnnen A K-muna, knonku — ne
Menee Suum, nomenyuomMempsl — ne menee Juim, Ungpaxpacuwlil
damyuk - ne menee Juim, yiompazgyKogou 0aniux - He Menee
Jwim, oamuux memnepamyput - ne menee lum, damyux
oceeugennocmu - ne menee lum, mooyne Bluetooth — ne menee
Twem, modyae HK-npuemnuxa — ne menee luim, modyne HK-
nepedamuuka 6 6ude KHOnouHo2o nyabma ynpasnexus — lum,
aKKyMyaamop — e menee lwim, 3apaoHoe yempouicmeo — He MeHee
luem. B cocmas nabopa 0onicer 8X00ums Mynibmuamyux ons
uIMEpenst meMnepanypsi u G1ANCHOCIU OKPYIIcaiouyeti cpedst —
ne menee lum. Myasmudamuux donxcen obnadanto 6CmpoeHHbIM
MUKpOKOHMpOIEposm (maxkmosan yacmoma - ne menee 16 MI'y,
wuna Oannix — ne menee 8 Koauim), unmepgeticamu oas
NOOKTIOUEHUS. K BHEUIHUM YCRIPOTICMBAM. YUGhposble U aHanozoesl
nopmwi, 1-wire TTL, pasvem muna RJ. B cocmas nabopa ()0.'7.‘)10(?#7
GX00UMb KOMNACKN YHUBEPCATbHBIX GHINUCTUMENLHEIX MOOYel,
npedcmasasiougux cobou Gazosyio nramy, niamy pacuiuperus ons
cemeso2o 63auMoO0elicmeus 1 RAGRY ROOKNIOYEHUA CUTOBOT
Hazpyzku. Bxoosugue 8 KoMiexm yempotcmea 0ondicHsl
0bradams 0OHOBPEMEHHON KOHCMPYKMUBHOU, 2NEKMPUYECKOH,
annapamnoil u nPOPAMMHOT COBMECMUMOCMbIO Opye ¢ OpYyeoM.
Bazosas niama ynugepcansHo20 6bIHUCTUMENbHOZ0 MOOYAA
QOINCHA NPedcmasname coboll npozpaMMupyemMuiti KOHmponiep 6
cpede Arduino IDE wunu ananozuunsix c60600H0
pacnpocmpansiemsix cpedax paspabomxu. bazosan miama
QdondicHa obradame 6cMpoeHHbIMU UHmepgeticavu 0ns
ROOKTIOUEHUA YUPHPOBBIX U AHATO20B6IX YCMPOHCME,
sempoennvimu unmeppeticavu USB, UART, 12C, SPI, I-wire TTL,
Bluetooth, WiFi. llhama pacuupenus oonxcna obecneyueams
BOZMOINICHOCS NOOKNOYEHUA YHUBEPCATBHO20 BHIYUCTUIMENbHO2O0
MOOYAs K cemu nocpedcmeom unmepgetica Ethernet. ITnama
pacuiupenus 0onlcHa oaaoams nOPMami 6600a-661600a 014
ROOKNOUEHUS YUPPOBBIX U AHANO20BLIX YCMPOUCME, uNmMepperic
SPI 1 603M00CHOCHIBIO ROOKTIOYEHUA GHEUIHET Kapmbl RAMAMU.
[Thama pacwupenus 018 NOOKIIOMEHUA CUTOBOU HASPY3IKU OONNCHA
obecnequsams 60IMOICHOCL NPAMO20 NOOKIIOYEHUS BHEUIHE
CUNOGOI HASPYIKY, @ MAKHCE PeSyIupyemMoil Hazpy3Ku
nocpedcmeom PWM unmepdpetica. B cocmas nabopa ooncen
GXOOUMb NPOSPAMMUPYEMBIIl KOHMPOInep, obechevusaiowjull
BOZMONCHOCING OCYIYECMENAMb paspabomKy npocpammMHo20o Koodq,
UCNOML3YA uHCMpyMenmapuii cpeo paspatomiu Arduino IDE u
Mongoose OS u sizvikos npoepammuposanusn C\C++, JavaScript.

Ipoepammupyemulii Konmponnep dondicen oGnadams nopmami O
NOOKTIOUEHUS. YUPPOBHIX U AHATOZ0B8LIX YCMPONCMS, M|
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BCMPOCHHHIMU NPOZPAMMUPYEMBIMU KHONKAMU U
NEKMPOMEXAHUHECKUMU MOOYIAMU ONIA OP2AHUSAYUU CUCTEMb]
PYYHOR20 YNPAGEHIA, BCMPOCHHBIMU NPOZPAMMUPYEMbIMU
ceemoduodamu 01 uHOUKAYuu paboyezo pelcuma, 6CmpoeHHbIMuU
unmepgpenicawu USB, USART, 12C, SPI, I-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas nabopa dondicen 8xodums
MOOYIIb MEXHUYECKo20 3pexus , npedcmasisioujuii coboil
BLINUCTUMENbHOE YCMPOTICIBO CO BCMPOCHHBIM
MuKponpoyeccopom (Kon-6o soep - ne menee 4wm, vacmoma aopa
ne menee 1.2 I'Ty, obwem O3Y - ne menee 512M6, obvem
ecmpoennoil namamu - e menee 8I'6), unmezpuposannoit kamepoi
(MaxcuManbHoe paspeutenue 6udeonomoxd, Nepedasaemozo no
unmepgeticy USB - ne menee 2592x1944 e0.) u onmueckoi
cucmenmoii. Modyne mexnuyeckozo 3penus dondicen obradanms
COBMECINUMOCIBIO € PAZIUYHBIMU NPOZPAMMUPYEMBIMU
KONmMponepamu ¢ nomougsio unmepgeticos - 1-wire TTL, UART,
12C, SPI, Ethernet. Modyne mexnuyeckoeo 3penus 0onvucen
ofecneuusams GbINOJAHEHNE BCEX UIMEPEHUT U GblYUCTeHUTl
HUCP(:’O(.‘ING().M COOCMBEHHBIX BBINUCIUMEALHBIX go3MoCHOCMel
BCMPOEHHO20 MUKpOnpoyeccopa. MO()y.fib MEXHUYECKO20 3PeHt
ooncen oOnadams 80IMONCHOCIbIO KOMMYVHUKAayuu ¢
AHANO2UMHBIMU MOOYIAMU NOCpedcmaom wunbl Ha basze
nocnedosamenvHozo unmepgeiica ¢ yeavlo dansHetwen nepedaiu
PeIVILMamos uIMEpenuil 2pynnsi Mooyiell Ha ynpasnsioujee
BBINUCTUMENbHOE YEMPOUCMBO, NOOKNIOYEHHOE K OGHHOU ULUHE.
Modyne mexnunecko2o 3penus dondicen obecneyusams HacmpouKu
pexcumos pabonisi - Hacmpouxy sxcnosuyuu, baranca benoao,
YEEMOPA3HOCMHBIX COCMABIAIOUUX, NIOWAOU 0OHAPYHCUBAEMOT
obnacmu uzoGpascenus, okpy2nocmu oGnapyxcusaemoti obnacmu
uzobpaxcenus, nonoxcerue obHapyscusaemolx obnacmeil
omHocumensHo dpye opyaa, Mawunnoe obydenue napamempos
Hetiponnblx cemeit 015 oOrapyacenusn 00vexmos, gopmy u
FAKOOUPOBANHBIC IHAYEHUS ODHAPYICUBAEMBIX MAPKEPOS MuNd
Aruco, paamepul 06HAPYHCUBAEMBIX OKPYICHOCMEN, KEAOPAMOE U
mMpeyeonbHUKOs, Napamempos KOHMpPacmuocmu, pamepos,
KpusuaHbl U nonosicenus pacnosnasaemvlx nunuil. Habop ooncen
obecnewuganty OIMONCHOCL Pazpabomxu Mooeau MobUILHO2O
poboma, ynpasasemou 6 FPV-pexcume nocpedcmeom
npozpamMmnozo obecneyenus 018 NEPCOHAIbHO20 KOMNLIOMEPA U
MobBursnbix yempoticme na 6aze OC Android wau 108,
obecnenusaion)e2o 60IMOICHOCTb YRPAGIEHUA MODUTbHEIM
POBOMOM U BCMPOEHHBIM MAHUNYAAMOPOM HOCPEOCMEOM
epaguueckozo unmepgeiica, GKIOHaOUUM 6 ce68 Habop KHONOK U
nepexnioyamenet, ONCoUCmuK, 0baacme Ol omobPadicenus 6UOeo.
Habop donacen obecneyugams 0IMONCHOCb UYYECHUS OCHOB
Paspabomxu RPOZPAMMHBIX U ANRAPAMHBIX KOMILIEKCO8
UHNCEHEPHBIX cucmeM, pewtenul 6 cghepe "Humeprem sewent”, a
maxaice peutenuil 6 obracmu pobomomexHuKu, UCKYCCMBERHO20
unmenrexKma U MautuHno2o 06}"4’8”!0!. B cocmas Maﬁopa QONNCHO
axooumn nocotue no UIVYEHUIO OCHOB EKMPOHUKU U
cxemMomexnuku, pewienuil 6 cihepe "Humepnem sewjen”,
pazpabonmiku 1 npomomunuposanio mooenen pobomos. B cocmag
Haéopa AONNCHO 6XO0UMb ROCOOUE NO UBVHEHUIO OCHOB
paspabomu cucmem mexHuNecKo2o 3PenNus U INeMeHIN0e
UCKYCCMBEHHO20 UHMELTEKMA.

Ob6pazoeamenvtiviil
KOHCMpYyKmop st
npakmuxu 6104020
NpoZpAMMUpoOGanis ¢
KOMRIEKnoM

PoGomomexnuieckuil Habop npeoHasHayen 0ia u3y4eHus OCHo8
pobomomexnuxu, demanet, Y108 U MEXanuamMos, HeobxoouMbix
ons cosdanua pobomomexnuveckux yempoucme. Habop
npedcmasisiem coboil KOMIeKn CMpyKmMypHolx 21eMeHImoe,

COCOUHUMENbHBIX 2TEMEHMOB U ANEKMPOMEXHUYECKUX

wim.

32.00
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damyuroe

Kkomnonenmos. Habop nozeonsiem nposodums 3Kcnepumenmel RO
npedmemy uzuxa, co30asams u Npospammuposams cobupaemvie
MOOENY, U3 KOMROHEHMOB, 6X00AWUX 6 e20 cocmas, paboyue
MOOenu MOOUNLHBIX U CIIAYUOHRAPHBIX POOOMOMEXHUYECKUX
YCMPOUCMG ¢ ABMOMAMUIUPOSAHHEIM YNPABIEHUEM, 8 MOM YUCTEe
HA KONECHOM U 2YCEHUYHOM X00Y, a MAKNCe KOHCMPYKYuil,
OCHOBAHHBIX HA UCHONLIOBAHUL PAZIUMHBIX 6UO06 nepeday (8 mom
yucne 4epeauHLIX U 3yOuamelx) a makoce puivazos. Bempoennvie
becnposodnuvie cemeavie pewenus (Wi-Fi u Bluetooth),
803MOdICHOCHL Ulmezpayuu ¢ becnaamnoim obnayivim I10,
0B6ecneusalom GOIMONCHOCH NPAKMUYECKO20 USYYEHUA
mexnon02uil unmepHema elyeli U 0CHO8 UCKYCCIMBEHHO20
unmennexma. Obecnewusaemes 80IMONCHOCHb 0bbeouHeHusn
HeckoneKux pobomos, cofpannslx u3 nodobHLIX Habopos, & zpynnbl
¢ cemesuiM g3aumodeiicmeuem. lIpedycmompena onyuonaieHan
GOIMONCHOCIb PACULUPEHUA OONOIHUMENBHBIMU KOMROHEHMamu
(He GX00AUUMU 6 CINAHOAPMHYIO KOMIIEKMAYWIO), RO3E0NAIOUfUMY
UZYHAMB MEXHUNECKOE 3PEHUE U RPOMBIULICHHYIO POGOMOMEXHUKY.
IIpedycmompena soamoxcrHocme pabomel Habopa ¢
dononnumensHbimu obiaynsimu cepgucamu. [lpedycmompenot
MUHUMYM 080 RPOZPAMMUPYEMBIX KOHIMPOANEPa 6 NAGCMUKOEHIX
KOpnycax, no36o1sI0ux 00HOBpeMerHo cozoasants 2 éapuanma
POGOMO8 PAIIUYHOZO HAZHAYEHURA, UMEIOUJUX BOIMONCHOCITb
pabomsl Kak 6 NOMOKOBOM PEXCUMe, MAK U A6MOHOMHO;
NOIBOASIOWUX PEATU306amb 0DyNeHUue NPOSPAMMUPOBAHWIO 6
HECKONBKUX ¢peoax pazpabomyu Ha paziuyHelX A3vikax (K
npumepy, 6 cpedax Mblock, Arduino IDE, na aseikax Scratch, C,
Python, micro Python). Kax Munumym oOus u3 KOHmpoiiepos
uMeem 8CMpPOEHHYIO ONEPayuorKylo cucmemy, scmpoentsie Wi-Fi
u Bluetooth, nopm ons nookmoYenus nociedosamenso
coeouHsemMbix 6HewtHux yempoiicme (e menee 20 00Ho8peMeHHO
nodkmouaemuix yempoiicms). Kax munumym ooun uz
KOHMPOIIEPO8 UMEENT BOIMONCHOCMb 0OHOBPEMEHHOI 3anuUc He
MeHee 8 npozpamm, ¢ 603IMONCHOCIMBIO NEPERNIOYEHUS MEeNHCOY
numu. Kax Munimym ooun uz KoHmponnepoe umeen
nonnoysemuviii ducnieti (IPS), nozsonsowuil 6o1600uMy danivle ¢
damuuxoe 6 aude mabnuy u zpaghuxos, a mardice cozdasame
ecmpoennbie 6 konmponnep eudeouzpsl. Konuvecmeo cencopos u
UCROAHUMENBHBIX YCMPOUCMS, 6CMPOCHHbIX 8 0OUH U3
Kkonmpannepos, - ne menee 10 wm. Obujee konuuecmeo 3nemMenmos
6 nabope ne menee 400 wm., 8 mom wucie nROOKMOYaeMbie MOOyIU.
- Bluetooth modyie, - 060UHON OamMyuK JUNUN, - YIbMPA36YKOBOil
damuuK paccmosnua, - Oamyui yeema, - OamuuK Kacanus
anexmpomexanu eckui, - IR modyav, - MOMop NOCMOSHKO20 MoKa
¢ pedykmopom — He menee 2 uim., - cepeonpueoo, - nmynsm
duemanyuonnozo ynpacnenus IR. Habop donoicen Guime
VKOMIACKMOGaH akkymyaamopusimu 6amapesmu. fIpozpammnoe
obecnevenue, ucnoib3yemoe 014 NPOSPaAMMUPOBARUR CODUpaembIx
pobomomexuuyeckux Mmooenel u yempotcme, 0oadxicHo bsime
docmynio ona Gecniamiuozo ckayusanus uz cemu Humeprem u
NnoCAe0YIoN|e20 UCHONbIOGAH A

Vuebuasn nabopamopus
no HelpOMexHoNo2un

B cocmag exooam: Cencop Tun 1 ne menee | wm., obecnevuaaem
BOIMONCHOCINL PESUCPAYUN CUSHANA INEKMPULECKOI
axkmusrocmu meitiy (2nexmpomuozpammst, IMI). Pecucmpayus
QONNCHA OCYUFeCMBTAEMES HEUHBAZUBHO, CYXUMU INEKMPOdaMU.
Hoaxcna umemocst 603MONCHOCIb KPERIEHUA K PYKe Hen06exda,
YUMo QOANCHO OABUMB BOIMONCHOCMb PE2UCMPUPOBAMb
AEKMPULECKYIO AKMUGHOCIU MbIULYel 8 ofinacmu, Had Komopoi
pacnonazaemest kpennenue. lpu nanpasicenuy muluilyst 0014CHA
Oblms 0beCcneyena 6OIMONCHOCMb HabII)EHUA NYYHOCMU cusHana

wem,

32.00




19

HanmenoBanne Eammiua
Ne n/n obopynosanns Kpartkue npumepubie Texunyeckne xapakrepuctuku (PBI1O) HaMepeHHS Koanuecrso
(PBITO)

(m.e. npucymemeue IMI), npu paccrabnenuu moiuiel - ee
omcymemeue. Cercop Tun 2 ne menee | wm., obecneyusaem
B03MOJICHOCb PE2UCMPAYUU CUSHANA (DOMONIEMUIMOSPAMMbI
(@IIT) onmuyeckum nymem, 3a cyem UIMEHEHUA OMPANCEHHO20
Om KpOBEHOCHBIX COCY008 caema, 0remM Komopuix uzMeHsemes
nod gosdeticmauem nynbcosoll 6oansl. Cencop donxcen bvimp
obecneyen GOIMONCHOCMbIO KpenineHus K noc)ymetme nanmsya
yenoeexa. Cencop Tun 3 ne menee | wm., obecnevugaem
BOIMONCHOCITb PEUCMPAYUU CUSHANA INEKMPOKAPOUOSPAMMDbI
(DKT) ne unsazusnsim cnocobom, peaucmpayuu l, 11 u 111
omeedenutl. Cencop Tun 4 ne menee I wm. obecnewusaem
GOIMONCHOCI: PE2UCTIPAYUN CUZHATA KONCHO-2ANbEAHUYECKOU
peaxyuu (KI'P), pecucmpayua komopozo ocyujecmensemcs Ha
HOCMIOAHHOM MOKE, ROOKTIOUEHUs. K MeIy Yen08eKa ¢ NOMOUjbI0
cyxux anexmpados. Cencop Tun 5 e menee | wm., obecnevueaem
GOIMOIICHOCIMb, PE2UCMPA LU CUZHATA INEKIMPUNECKOT
axkmugnocmu mozea (I30) ¢ noMowblo Cyxux HeuHBa3ueHbIxX
ANEKMPOO0G; Pecucmpayi INEKMPUHEcKoll akMueHOCMU PaIHbIX
ooneti mozza. Cencop Tun 6 ne menee I wm., obecneyusaem
BOZMONCHOCIIL, PESUCPAYUN CUZHANA KONeDanua 2pyoHoil KiemKu|
(Cencop Ovixanus); onpederenus 4acmomol ObIXanus.
Vempoiicmeo oas chopa oanneix om CeHcopog u nepeoayu Ha
nepconaibHblil KoMnblomep obecnevusaem soIMoOXCHocms cbopa
OAHHBIX OM NOOKAIONEHHBIX K HEMY CEHCOPO8 U OMNPABKY
noayuennoix danneix na [1K. [looknouenne yenmpansnozo mooyns
k 1K oanxcrno ocyviyecmeaamocs ¢ nomougvio USB-kabens.
Yempoiicmeo ona coopa danusix QONNCHO UMEMb 2ANbEAHUYECKYIO
wuzonsyuro om IK, obecnevusanv 803MONCHOCING 00HOBPEMEHHO20
nooxmouenus enome do 4 cencopos. Kadxcowiii uz 6xo006
Yempoiicmea onn cbopa Oanueix QONACHO UMEMb 2ANbEAHUYECKYIO
uzonAyuio (obecneyenie MelCKaHalbHol 2anbGanuvecKkon
uzonsiyuu). Ilooknouenue cencopos k Yempoticmey oas coopa
OQHHBIX OCYUeCMBISEMEs ¢ NOMOWbLIO CREYUAIUIUPOBAHHBIX
pazvemos muna LEMO, obecnevusatouux npasuibHocns
NOOKNIOHEHUA PAFLEMA Ut CHUNCAIOU{UX PUCK CIVYATHOZO KACAHUA
PazvemMos Mokonposooaujux yacmet, a maxice obecneyusaionufux
3AUUNTY OM HECAHKYUOHUPOBAHHO20 NOOKNOYEHUR K
npouzsonbiuim yempoticmeam. Modyne «Knonkay ne menee |
wim., obecneyusaem GOIMONCHOCHIb: PAIMEMKU PEUCTPUPYEMBIX
cuenanos. Konuiecmao pazmesaembix Cocmoanuil cuznana
doaxcHo Bbime He Meree 3-X pasnuHblX Kame2opul.

Vempoiicmeo ons pecucmpayuu apmepuaisbHo20 0ARerus He
menee | wm. Memoouueckoe nocobue, Komopoe 0onICHO
codepaicams He menee 30

2a60pamopHLILX/ APAKMuY ecKUxX/0emMoNCMpayHoHHuIX pabom.




