KOMW PECNYEBNNKACA MWHWUCTEPCTBO

BEA”M?—iLIIAACH AA HAYKA OBPA3OBAHNA N HAYKWN

TEPCTBO PECIMYBNNKA KOMU
IIPUKA3

«2» espans 2023 r. Ne 57-n

r. CBIKTBIBKap

OO0 yTBepxkIeHUH HHPPACTPYKTYPHOrO JIUCTA
nepeuHst 000PYAOBAHNSA, PACXOAHBIX MATEPHAJIOB, CPEACTB 00yUYEeHHS
M BOCIIUTAHUA s co3aanus LleHTpoB 00pa3oBaHUs eCTECTBEHHO-HAYYHOH
H T€XHOJIOrHYecKoH HanpaBieHHocTeil «Touka pocra» Ha
Teppuropun Pecny6nuku Komu B 2023 roay

B cootrBerctBum ¢ muceMoM ®DemepalibHOrO  roCyAapCTBEHHOIO
aBTOHOMHOIr0  yupexaeHuss  «lleHTp  OpOCBETHTENBbCKUX  HMHULIUATHB
MunucrepctBa npocsemeHust Poccuiickoit ®enpepaiun» ot 02.02.2023 Ne
100/0202-14 «O  cooTBeTCTBHMH HHGPACTPYKTYpPHOTO  JIKCTA  €IUHOM
texHosioruyeckoit cpege HITO»

NPpHKa3biBaALO:

1.  VYrtBepauts UHPPACTPYKTYpPHBIH JHUCT TMepedyHss oOopyAoBaHMUs,
PacXOJHBIX MaTepHalOB, CPEACTB OOYy4YeHHs W BOCIMTaHUA MU CO3JaHUs
IlenTpoB  0oOpa3oBaHHMsI  €CTECTBEHHO-Hay4YHOM M TEXHOJIOTHYECKOMH
HanpasienHocteit «Touka pocra» Ha Tepputopuu Pecnybnuxnm Komm B 2023
rony (manee — WHOPACTPYKTYPHBIH JIUCT) COMNIACHO NPUIOKEHHIO K
HaCTOSILIEMY IIPUKa3y.

2.  Otneny opraHu3allMd rOCYJAapCTBEHHBIX 3aKYIIOK, OTHENY Pa3sBHUTHS
obuiero  00pa3oBaHMss W BOCIIUTaHHS  OCYIIECTBJIATH  (POPMHUPOBAHHE
TEXHHUYECKOTO 3aJaHHsg B COOTBETCTBUM C YTBEPXIEHHBIM MHQPACTPYKTypPHBIM



JINCTOM M C y4eToM TpeboBaHMH 3akoHozaTenbcTBa Poccuiickoit ®enepaiuu o
3aKyIKax.

3. KoHTpone 3a HCHOJIHEHHEM IpHKa3a BO3JIOKHUTH Ha 3aMECTUTENIEH
MHHHCTpa 00pa30BaHUS M MOJIOAEXKHOW NOMUTHKH PecmyGnuku Kowmu,
OCYWIECTBIIAIOLIMX B COOTBETCTBUM C paclpedesieHueM o0s3aHHOCTeH
KoopaMHaUMi0O paboTel B cdepe BocuMTaHus, o0O0lero oOpa3oBaHu,
roCyIapCTBEHHOTO KOHTPOJs (Haa30pa) B paMKax MepeJaHHBIX I[OJTHOMOYHIA
Poccuiickoit ®enepanuu.

W.o. muHuCTpa H.B. SlkumoBa




IIpunoxenue
K npukasy MuHHUCTepcTBa 00pa3oBanus
1 Hayku Pecniybnuku Komu

0T« » (Y 2023 1. Ne S#-n-

MHudpacTpyKTypHBI# JHCT
nepeyHs 000pyI0BaHHsA, PACXOAHBIX MaTEPHANIOB, CPEICTB 00ydeH s
¥ BOCITUTaHMA 111 co3aHMs LIeHTpoB 00pa30BaHUs eCTeCTBEHHO-HAYYHOM
¥ TEXHOJIOTMYECKO HampaBieHHocTel «Touka poctax
Ha Tepputopuu Pecriy6nuku Komu B 2023 roxy

Ne Kparkne npumepHble Texunueckue | Exnnnua
H
n/m| * 2MMeHOBakie 0Gopynosanns (PBIIO) xapakrtepuctuki (PBI1O) H3MEpEeHHS]

Haumenosanne Hanpapnenns: "000pydosanue 048 061{e00pa306ame;bHbIX op2an3ayuii, ne A6 1AI0MHUXCA
MAAOKOMAAEKmbIMU "

i‘(o.ﬂ HY€CTBO

HauMeHnoBaHue pasaena:
"EcTecTBEHHOHaYYHas HANPABICHHOCTL"

Obecnevugaem 8binoaAHeHUE
DKCHEPUMEHIMOE RO MEMAM KYPCa (PU3UKYU.
\Komnnexmayua: Becnposodnoil
MYIbMUOaAMyUK no gpusuxe ¢ 6-10
scmpoenneLvu damuuxamu: Lugposoi
Dam4ux memnepamypel ¢ OUAna’oHoOM
usmepenus He yoce yem om -20 oo 120C
L{uchpogoil oamyux abconomHozo
0aseHUs ¢ OUANAZ0HOM USMEPEHUS He
yarce wesm om 0 0o 500 xlla Jamyux
WazHumHo20 noAA ¢ OUANA30HOM
ussmepenus e yoce wem om -80 00 80 mTa
lamuux Hanpaxscenus ¢ Quanasonamu
wamepenus ne yoce wem om -2 0o +2B; om
\ugpposas nabopamopus no ¢usuxe -5 00 +3B; om -10 00 +10B; om -15 do
(yuenuyeckas) +15B Hamuux moka He yoce yem om -1
00 +1A4 Hamuux axcerepomemp ¢
roxazamensmu ne Menee vem: £2 g; +4 g;
48 g Omoenvrvie ycmpoiicmea: USB
ocyunnozpad) He menee 2 kanana, +/-10 B
Mrceccyapoi: Kabeav USB
coeOuHumenbHblil 3apsaonHoe ycmpoicmeo ¢
kabeaem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ona
nposedenus 3xcnepusenmos Kpamxoe
pyK0GOACINGo no 3kcnayamayuu yudposoi
1abopamopuu IIpoepammnoe obecnevenue
Memooduyeckue pexomendayuu (40 pabom)
Hanuuue pyccxossviunozo catima
noddepacku Haruvue gudeoponuxog.
Obecneuugaen golnoaHeNue
1abopamopubix pabom no Xumuu Ha
VPOKAX 8 OCHOBHOT WIKOAE U NPOCKMHO-
ucenedosamensckotl desmenvHocmu
Llughposas nabopamopus no xumuu vuayuxcs. Komnaexmayus:
(Yuenuueckas) \BecnpoBeOHO MYTLIMUOAIMUUK KO XUMUU C
3-a152 6cmpoennvimuy damyuuxamu: Jamyuk
pH ¢ ouanazoHos usmepenus ne yoice Hem
om 0 0o 14 pH Jamwuk
1EKIMPORPOBOOUMOCINU C OUANA30HAMU

wm. 21.00

wm. 21.00




n/n

Haunmenosanne oGopynosanus (PBITIO)

KpaTkue npumepHLIe Texunueckhe
xapaxkrepuctuxku (PBI1IO)

Eannnua
H3IMepeHnus:

KosinuecTBo

usmepenus He yxce yem om 0 0o 200
MxkCm,; om 0 9o 2000 mxCusm; om 0 do
20000 mxCm Jamuux memnepamypel ¢
OUANAZOHOM USMEPEHUS He YHCe YeM om -
120 00 +140C Omoenvuvie damuuxu:
Aamuux onmuuecxoti nnomuocnmu 525 nm
Uxceccyaper: Kabene USB
coedunumenvHotil 3apsadnoe yempoiicmeo ¢
abenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxkoe pyxosodcmao no
BrCnayamayuu yugpogoi aabopamopuu
Habop nabopamoproii ochacmku
ITpoepamanoe obecneyenue
\Memoouueckue pexomenoayuu He MeHee
K0 pabom Hanuuue pycckoszstiHo20
catima noodepcku Hanuuue
BUOEOPOAUKOB.

[{ughposas nabopamopus no 6uonozuu
(yueHuueckas)

Obecneuusaem gvinonHenue
1abopamopuslx paboin 1a ypokax no
Ouon02U1 6 OCHOBHOU WIKOAE U RPOEKMHO-
uccnedosamenbckou desimeavHocmu
Tyuau;uxc;z. Komnnexmayust:
\Ibecnpo6odH oIl MyReMUOAMYUK NO
OuonRO2UU € 5-10 BCMPOEHHBIMU
Vamuuxamu: Jamuuk eaasicnocmu ¢
Puanazoron usmepenua 0...100% Jamvux
oceeujeHHoCmu ¢ QUANA30HOM USMEPEHUS
re yorce wem om 0 0o 180000 ax Jamyuk
pH ¢ duanasononm usmepenus e yoce Hem
om 0 do 14 pH Jamuux memnepamypwt ¢
OUANQA3OHOM USMEPEHUA HE YIIce YeM On -
20 00 +140C Jamuux memnepamypeot
oxpyrcaroujeti cpedel ¢ OUANAIOHOM
usmepenust He yxce yem om -20 0o +40C
Kceccyapel: 3apadHoe ycmpoiicmso ¢
kaberem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pyxosodcmeo no
brenayamayuu yughposoii aabopamopuu
[{ughposas sudeoxamepa c

MemanIud ecKUM WMAamugoM, paspeuteHue
e menee 0,3 Mnuxc Ipozparmuoe
lobecnevenne Memoduueckue
pexomendayuu ne menee 30 pabom
Ynarxosxa Haruuue pycckoaseunozo
catima ROOOEPHCKU, HAAUHUE
BUOCOPONUKOB

um.

21.00

HaumeHoBaHHe pazgena: "' JJonoaHUTeNbHOE
lobopyaoBaHue"

O6pazosamensruiii HABOP 03 U3YHeHUs
MHO20KOMPOHEHMHBIN POOOMOMEXHUYECKUX
lcucmem u MaHunYRSYuoORHsIX pobomoe

Ob6pazosamensibiil Habop dondicen Geime
MPEOHA3ZHAYEH ORA UBYHEHUA
POOOMOmMeEXHUYECKUX MEXHON02UN, OCHOE
UHGOPMAYUOHHBIX MEXHONOUN U
mexnono2uil npoMelWNEeHHOU
aemomamusayuy, a MaxKx#ce MexHoao2uil
NPOMOMUNUPOGAHUS 1 AOOUMUBHOZ0
mpousgodcmea. B cocmas nabopa
D0AXHCHBT 8X00UMb KOMPACKMYIoufue u
yempoiicmea, obaadaioujue

14.00

KkoncmpyxmugHoll, annapamuou u




n/n

Haumenosaune o6opynosanns (PBIIO)

KpaTkie npumMepHbie TeXHHYECKIE
xapakrepucTuku (PBI1IO)

EauHHLA
H3MepEeHHs

Konnuecrso

NPOZPAMMHOU COBMECMUMOCMbIO OpYe ©
Opyeom. 1) Komnaexm xoncmpyxmugnoix
BAEMENINOE U3 MEMANAA U NAACIMUKA OAR
cOopKu MoOenetl MAHUNYAAYUOHHBIX
POOOMOB ¢ Yenosol KUHEMAMUKOT,
nrockonapanneneHOU KHEMamux o,
IDelta-xkunemamuxoi. 2)
HnmennexmyanvHviii CepeoMooyib ¢
UHIMESPUPOBAHHOU CUCIMEMOT YRPUBACHUS -
ke mernee 7uim. Cepaomodyas donicen
001a0ame UHIMEZPUPOBAHHOU cUCMeMOoTl
ynpaeaenus, obecnevugaloujei 0Opamuyio
C6A3b UTU KOHMPOAL NAPAMENPOS -
nosnooKceHue 8and, CKOPOCMy GpatyeHus,
Hazpy3Kka npueoda, a Maxice
lobecneyugarolyeti 603MONCHOCMb
0CIE006aMenbI020 NOOKMOYCHUA OpYe C
OPY20M U YNPAGACHUS CEPBOMOOYIAMU NO
110C1€008aAMENbHOMY NOAYOYIIEKCHOMY
acunxponnomy unmepcheiicy.  3)
(Po6omomexHu4eckuit KOHMpoanep,
npedcmasnsaowuii cobott MoOynbHoe
yempoiicmeo, exaiouaioufee 6 ceba
o0HONNAMHbBIT MUKPOKOMNBIOMED 0/1A
BbINONHEHUS CROJICHBIX BbIYUCTUMERLIILIX
lonepayuil, nepughepuiinelti konmponnep
051 YRpagaeHua GHEUHUMU YCPOUCmeamu
u naany pacutuperus Oa NOOKI0YeHUs
sHewHux ycmpoiicms. Mooyau
pO6OMOmexHUYECKO20 KORMPOAREPA
DonxCHbI 061a0aMmb 00HOBPEMEHHOU
KOHCMPYKMuUBHol, annapamuoit u
MPOZPAMMIION COBMECIIUMOCMbIO OpYe C
Opyzom. Pobomomexnuueckuii Konmponnep
Qondicen yO08IeMeOpaMy MeXHUYECKUM
XapaKmepucmuKam: Koa-80 s0ep
BCIIPOEHHO20 MUKPOKOMAbIOMEDA - e
veHee 4, makmogas vacmoma A0pa - e
venee 1,2 I'Ty, o6vem O3Y - ne menee 512
M6, naruuue unmepdgpeticos - SPI, 12C, 1-
wire TTL, UART, PWM, yughpogeie - ne
menee 16 wm u ananozogute nopnot - He
veHee 8 wm 0N NOOKNOYEeHUA GHEUWHUX
ycmpoticme, 6cmpoeHHblll Mukpohon, a
maxxce WiFi uau. Bluetooth ons
KOMMYHUKAYUU CO BHEULHUMU
lycmpoticmeamu. Pobomomexuuveckuil
onmponnep donxcen obecneuusams
BO3MOACHOCM NPO2DAMMUDOCAHUA C
lnosmowybio cpedcme ssvixoe C/C++, Python
1 c80600H0 pacnpocmpanaemoit cpedvl
rduino IDE, a maxosce ynpagnenus
MoOensmu poGOMOMEXHUNECKUX CUCMeEM ¢
nomouywio cpedol ROS. 4)
[Tpozpamamupyemulii Konmponaep - He
senee lwm. [pozpamatupyemuiii
Konmponnep 00a%ceH npedcmasiame
lcob0ii euruucaumMenvHbilti MOOYNb,
Oaadaioujum YuhposviMu NOpmMamu - He




n/n

Haumenosanue oGopynosauuns (PBI1O)

KpaTkne npuMepHbIe TEXHHYECKHE
xapakrepuctku (PBI10)

KonnyecTno)

Menee 8 wim u anano208bIMu nOpMamu - He
menee 16 wm, unmepgeticamu UART,
12C,SPI, TTL, a makoce modynem
becnposoodnoii céasu muna Bluetooth unu
WiFi ona cosoanus annapamuo-
npospasmMHelx peutenuti u
"ymubix/cxapm"-yempoiicms 0na
paspabomru pewenuit "Humepnem
sewjent”. 5) [Inama pacuupenus
NPOCPAMMUPYEMO20 KOHMPOAREPA — He
senee lum. Inama pacwupenus dorxcna
06ecneuusams GOIMONCHOCMb
MOOKNOYEHUS YHUBEPCANTBHO20
LI UCTUMENDHO20 MOOYAA K cemu
nocpedcmeom unmepdpeiica Ethernet.
ITnama pacuwupenus doaxcHa obaadame
nopmanu 6600a-6b1600a 05t NOOKMOYCHUSA
YUPPOGHIX U AHANOZ0BBIX YCMPOTCME — He
menee 40 wm, unmeppetic SPI u
603MOJICHOCNIBIO ROOKMHOYCHUS GHeulHell
kapmot navamu. 6) Mooyne mexnuieckozo
3penua, npedcmasnaiouuil co6oti
YCIpOTicgo Ha 6a3e GLIYUCIUNENBHOO
MUKDOKOHIMPOAAEPA U UHMESPUPOBAIHOT
kasepel, 0Oecnevusaroujee pacno3naGanue
(lpocmeﬁulux uzobpasicenuil Ha Mooyne 3a
icuem cobCmBeHHbIX BoIYUCTUMENbHBIX
go3modxcHocmeil - ne menee Juum;

00y1b MEXHUYECKO20 3PEeHUS QONIHCEH
becnenueame 03:MONCHOCHb
KOMMYHUKAYUY ¢ QHAN0ZUHHBLMU MOOYAAMY
nocpedcmeom wunel na 6ase
nocnedogamenviozo unmepghetica ¢ yenvio
DaiabHetiuell hepedaiu pe3yibmamos
sMepenuil pynnel Mooynel Ha
ynpaensioujee guruucIumensroe
yCmpoiicmeo, NOOKMIOYEHHOE K OaHHOT
peune. Modyne mexiuuecko2o spenus
Doadcen obecneuusames 603MOMCHOCHb
OCYUf eCIBAANy HACMPOUKY MOOYIA
Imexnuueckozo 3penus --nacmpoiixy
brcnosuyuu, 6ananca 6enozo,
1YBEINOPAHOCMHBIX COCMAGAIOUUX,
maowadu obnapyxcusaemont obracmu
u306padicenus, OKpyanocmu
obHapyxcusaemoii obaacmu uz00padiceHus,
ronoxcenue oGHapysxcugaemelx obaacmei
lomnocumenvro opyez opyea. Modyae
mexnuuecko2o 3penua 00ANCeH
obecneutcams O3IMONCHOCIb HACMPOUKY
Ha 00HOBpeMeHHOe ODHapydceHue He MeHee]
10 pazauunoix 0ounounslx 06vexinos 6
lcexmope 0630pa, nubo He menee 5
COCMABHBIX 6ObEKMOB, COCMOAUUX U3 HE
Menee 3 pasaudibix epaduieckux
mpusumueos. Moodyae mexniueckoeo
Bpenus 0oaxcen 06aa0amy 6CMpPOEHHbIMU
unmepgpesicamu — USB, UART, 1-wire TTL,

12C, SPI 0451 KOMMYHUKQYUYU CO GHEULHUMU




n/n

Haumenosanue o6opynosanus (PBITO)

KpaTkue npumepHbie TexHnueckne
xapaktepuctukn (PBIO)

Eaunnua
H3IMepeHus

Ko/sinuecTno

modrmouaemelmu ycmpoiicmeamu. 7) B
COCMAg Habopa QONNCHB BX00UMb
yugpossie ungopmayuonno-cencoprore
MO0y, npedcmagasioujue cobol
vempoticmea na baze npozpaMmupyemMozo
KOHMPOAREPA U UIMEPUMENLHO20
baemenma. L{ugpposoil modynw donxcen
obnadame ecmpoenibiM
MUKDOKOHMPOAREPOM (MAKMOBAS
wacmoma - He menee 16 MI'y, wuna
Oannerx — ne menee 8 Kbatim),
unmepdbeticamu 048 nodKkOYEHUR K
Fueumu,v yempoiicmgam: yugppoavie u
ananozogeie nopmel, I-wire TTL, pazvem
tmuna RJ. Liugpposoii smodyne donxcen
oOecnedugams 803MONCHOCHb
KOMMYHUKQYUU C AHATO2UYHBIMU MOOYIAMY
nocpedcmeom wiunsl Ha 6ase
nocnedogamenbHozo unmepdghetica ¢ yeavio
OanvHeiiutell nepedaiu pe3ynomamos
UsMepenuti 2pynnbl MoOysell Ha
Vyhpagasioujee sblHucAUmenvioe
yempoiicmeo, nOOKNOYeHHOe K OAHHON
wune. B cocmas nabopa 00axcHO
6X00UMb: YUPPOBOT MOOYT MAKMOGOT
Kronku — He menee Jum, yugposoii
MOOYIL C6emo0U0da — He meriee 3uim,
yughposolt MoOynbL KOHYEBO2O
npepeigamens — ne mMenee Juim, yuppogo
MoOynb damuuxa yeema — He mernee lwum,
yughposoii moodyne RGB cgemoduoda — ne
senee lwm. 8) B cocmas Habopa OomiCHbi
6xX00UMb dAeMeHMbl ONA COOpKU
BaKyyMHO20 3aX6aMA: BAKYYMHUA
npucocka — ne menee fum,
OAEKIMPOMAZHUINHBIL KNANAH — He Mehee
lwm, sakyymnotil nacoc — He smenee lwm.
9) B cocmas nabopa donxcen 6xo0ums
VueOHbli KOMRAEKM, SKIOY AUl ¢ cebst
yuebHoe nocobue, Habop bubauomex
InpexmepHbIX 3NeMEHIN08 Oas
mpomomunuposanus Mooenei
MAHUNYAAYUOHHBIX PODOMOS, 4 INAKIHCE
npocpamatoe obecneyenue daa pabomel ¢
wabopom. [pocpammmoe obecneuernue
00.101CHO 0becnenusame mpexmepHyio
BUZYANUIAYUIO MOOENU MAHUNYTAYUOHHO20
poboma (¢ yanoeot, NIOCKONAPANACAbHOL U
denbma-KuHeMamuxoll) é npoyecce
pabomut, obecneuugams HOCMPOEHUE
npocmpancmeenHoi mpaexnmopuu
DGUIICEHUSA UCROTHUMENBII020 MEXAHUIMA
vanunyasyuoniio2o poboma,
BO3MOACHOCM 3A0aHUA
nocredosamensHOCMU MoYex OnA
NPOXOHCOCHUA YePe3 HUX UCNONHUMENbHOZO
MEXAHUIMA MAHURYAYUONHO20 poboma.
IIpozpammroe obecneuenue Q0NHCHO

VHKYUOHUPOBAMb, KAK 6 0INOCIbHOCIU 8




i/

Haumenosaune o6opyaosanus (PBI1O)

KpaTkue npumMepHbie TexHHYeCKHE
xapakrepucruxks (PBI1O)

Eaunnua
H3IMCPEHHUST

0JIHYECTBO

BuUde cpedvi MOOETUPOBANUS, MAK U 6
pedcuMe MOHUMOPUHZA 8 PeansHOM
BDEMCHU NPU NOOKTIONeHUN MOOenu
MAHUNYAAMOPA HOCPEOCMBEOM
pobomomexiuveckozo konmponnepa.
WIpozpammnoe obecheuenue OONNCHO
obecnesusams 6O3IMONCHOCING ROCMPOeHUs!
CPADUKOE 3A0AHHBIX U MEKYUJUX

06061 enHbLX KOOPOUHAmM
MAHURYASYUOHHO020 poboma, 2pagdhuxos
BHAYEeHU ckopocmel u YCKopeHus,
epAhUKOG pacuemuvlX 3HAYEHUT HAZPYIKYU.
IIpozpamamnoe obecneyerue OOAHNCHO
nozeoaame 3a0asame
MOCAe006aMENLHOCIIb NEPEOGUNCEHUT
MAHUNYASMOPA NOCPeOCmeoM Habopa
comano 8 6aouno-gpaguyeckom
unmepghetice.  Yuebroe nocobue 001xcHo
lcooepoicams mamepuanst ho papabomke
inpexmepubix modenell MobUIbHbIX
pobomos, MaHUNYAAYUOHHBIX POOOMOE C
PASAUYHOIMU IMURAMU KUHEMAINUKY
(Y2nroGas KunHemamuxd, mioCcKo-
napanienvHas KuHemMamuka, denoma-
kunemamuxa, SCARA unu porvasicnas
xunemamuxa, nramgopma Cmioapma u
im.n.), UHCPYKYUY NO NPOEKMUPOBAHUIO
pobomos, UHCMPYKYUU U MEMOOUKY
OCYIUeCMBNICHUST UHICEHEPHBIX PACYEn08
Vipu npoeKmuposany (pacyemsl Ha2pysKu
U MOMEHIM0G, paciem MOuHOCMU
npueoo0s, pacyuem napamempos
KuHEMamuKy u m.n.), UHCMPYKyYuu no
paspabomxe cucmem ynpagnenus u
mpoepasimnozo obecneuenun 0as
VhpasaeHus pobomamu, UHCMPYKyuu u
MemoOuKU no paspabomke cucmem
VAPABAEHUS C 3neMenmamu
UCKYCCMBEHHO20 UHMENIeKmd u
MAULUHHO20 0OV EHUSL.

Yembipéxocesuit yueonvlit pobom-
MAHUNYAAIMOP C .MO()yﬂbelMll CMEHHbIMU
Hacadkamu

VYuebnorili pobom-manunyasmop
mpeonasnauen Onst 0ceoenuA
lobyuarowumMucs ocrHog pobomomexHuk,
019 nod2omosku 0byuarUuxcsl K
BHEOPEHUIO U NOCTEOVIOTeMY
1CHOAL30BAHUIO POBONOG 8
npoMblLIeHHOM RPOU380OCMEE.
\Koauuecmeo oceit poboma manunyaamopa
- yemuipe. [lepemenyenue uncmpymenma 8
Mpocmpancmee no mpem 0CsM OO0JHCHO
VAPAGISMGCA ULASOBIMU OGUSAMENAMU.
\Hanpsiowenue numanus wazoesx
Veuzamenei ne bonee 12 B.
Cepsodguzamens yemaepmoil 0Cu O0ANCEH
lo6ecneyugame HOGOPOM UHCIMPYMEHMA.
Yzon nogopoma manunyrsmopa na
locHOBaHUL OKPY2 BePMUKANbHOT OCU HE
wenee 180 zpadycos. [na onpedenenus
NOA0HCEHUS MAHUNYAIMOPA NPU NOBOPOIME

um.

7.00




No
n/m;

Hauvenobanue o6opyaosanus (PBITO)

KpaTkue npuMepHbie TEXHHYECKHE
xapakrepuctuki (PBI1O)

Eanuuua
H3MepeHHs

KosiHuecTRO|

BOKPY2 8epIMUKATOHOU OCU QONNCEH
UCHOAL306ambCA IHKOOED. Yzon nosopoma
3adHez0 niewa manunyaamopa ve mernee 90
epadycos. Yeon nosopoma nepednezo
nneua manunynamopa ne menee 100
epadycog. [na onpedenenus nonoxcenus
[2a0He20 U NepedHe2o naey ManunyIasmopa
Qondicen ucnonbL308amucs cupockon. Yzon
nO8OpOMA NO YeMEepMoU OCU He MeHee
180 2paoycos. Horxcna Gorme
BOIMONCHOCHL OCHAUJCHUS CMEHHBIMU
Hacadxamu (nanpusmep, depocamens
Kapandaw a uau paomacmepa, HPUCOCKA ¢
lcepaodslzamenen, mexanudeckoe
3axeamnoe ycmpoiicmeo ¢
cepeoosuzamenem, ycmpolicmeo 0as
1a3epHOLl 2PABUPOBKY WU YCMPOICMBO 011;11
3 D-nevamu). Munumanenas
KOMAAEKMAlUSA CMEHHBIMU HACAOKAMU!
IHeaMamuyeckull 3axeam (RpUcocka),
MEXAHUYECKUT 3aX8am, Hacaoka
Oepocamens ons
kapandawa/maprepa/pyuru, Hacaoka
nepexoOHUK 015 KPENACHUSA COBMECIUMbIX
KOHCMPYKMUGBHbIX Oemanei u
KOHCMPYKYULl, HACAOKA 1A3ePHOIl
epasupoexu, nacaoka 3 D-neuamu (0ns
pabomei ¢ naacmurxom PLA ¢ duamempom
wumu 1,75 am). Jonowcen Ooime ocnauyer
CepeonpuUEOOOM 011 RHEBMAMUYECKO20 U
Mexanuneckoeo 3axeamos,
lobecnevusaroufuM 8paujeHue 3aX6a4EHHO20
0ObeKIa 80 BpeMs nepemelyeHus,
mosopom nepemenyaemozo 00beKING 8OKPY2
sepmuranovholi ocu. Ans obecneuenus
(DYHKYUOHUPOBAHUA NHEEMAMUYECKO20
3axgama oonicer bbimeb OCHAUEH
BCMPOCHHOT 8 KOPHYC MAHURYAAMOPA
nosnoit. Jlonocna Getinb 603MONCHOCHb
oK EHUS QONOIHUMENbHDIX
yempoticme (Hanpumep, mpancropmepa,
penvca Ons nepesmeujenus poboma, nyavina
lynpagaenus muna OJCOUCIUK, Kamepbl
MAUUHNOZ0 3PEHUA, ONMUYECKO20
Damuuxa, Mooyas 6ecnpogodnozo
Docmyna). Pobom-manunyaamop oonocen
lobecneuusame nepemeujenue Hacaoku 6
npocmpancmee, aKmusayuio Hacaoku,
BOZMONCHOCHTL ROTYHEHUA CUSHAN08 OM
KamMepul U OQIMYUKOB, BO3MOJICHOCHb
Vhpagnenus OOnOIHUMERbHbIMU
yempoucmeamu. Mamepuan kopnyca —
anrosunuit. Juamemp paboueil 3onul (6e3
VUema HaBeCHO20 UHCINDYMEHMA U
wemeepmoii ocu) ne menee 350 mm.
Humepgpetic nooxnmouenus — USB. Jloaxcen
uMemb GO3MOJICHOCING ABIMOHOMHOU
pabome: u eneutne2o ynpasnenus. Ina

HeutHe20 ynpasaeHust QONxnCeH Dolimb
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HanmenoBanne o6opyrosanus (PBITO)

KpaTkue npumepHble TexHnyeckHe
xapakrepuctHkH (PBI1O)

Eanunua
H3IMEpeH s

I.COJIHHCCTBO

NPEOYCAIOMPEH NYAbIM, HOOKAIOYAEMbI K
pobomy no Bluetooth. Ynpasnsiouguii
Konmpoanep 00nxNCeH ol COBMECUM CO
cpedoit Arduino. Ynpageasrouuil
KOHMPONNEP COBMECMUM CO Cpedolt
npozpammuposarus Scraifch u aseicom
npozpammuposarua C. Jonxcen
lobecneunsams nogopom no nepevim Mmpem
OCAM G 3a0aHHbIY Y201 U HA 3a0aNHbLU
yeon, nogopom no yemeepmoii ocu na
Badarelil Y201, OGUNCEHUE 8 KOOPOUHANTbI
X, Y, Z, nepesmeiyenue na 3adannoe
paccmonnue no koopounamav X, Y, Z,
nepedauy OanHulx 0 MeKyujem noaodCceH Ul
Venos, nepedavy OQHHbIX 0 MeKYujux
Koopounamax uncmpymenma. Jonocen
nodoepxcusame nepemeljerue @
0eKapmosulx KOOPOUHAMAX U Yenax
nosopoma oceil, ¢ 3a0aHHOU CKOPOCMbIO U
yekopenuem. Tunel nepemeugenuii 8
Dexapmogsix KOoOpOuHamax: 08udCeHUe no
mpaekmopuu, O6UNCEHUE NO NPAMOT
MENCOY 0BYMS MOYKAMU, NEPENPLIZUBAHUE
U3 MOYKU U MOYKY (nepenoc 0Ovekmay).
Kopnyc donocen Hbimb 8 3auUfUUfeHHOM
ucnoanenue (kracca ve nudice 1P20).

ObpazosamenbHblit HAGOP NO MexaHuKe,
vexamporuxe u pobomomexnuxe

Habop oonxcen Goimb npednasHaven 0as
NposedeH A Y eOHbIX 3aHAMUIT NO
USYYEHUIO OCHOB MEXAMPOHUKU U
poboniomexnuku, RPAKMUYECK020
npuserenus 6a308e61x 31EMEHMO8
BACKMPOHUKU U CXEMOMEXHUKY, A MAKJHCe
Haubosee pacnpocmpanerHoN INEMEHMHO
Oa3bl U OCHOBHBIX IMEXHUYECKUX PEUIEH U,
NPUMEHAEMBIX NPU NPOEKINUPOSAHUN U
NPOMOMUNUPOSANUN PASTUYHBIX
UHIICEHEPILIX, KUOEPHEMUYECKUX U
scmpaugaeavix cucmem. B cocmag nabopa
00AHCHBI BXOOUNMD KOMPAEKMYIOUUE U
yempoticmsa, obnadarowgue
KOHCMPYKMUBHOTL, IAEKMPUYECCKOH,
annapamuoil u nPoePaMAHo
coemecmumocmoio Opye ¢ opyeom. B
cocmag Habopa doaicen 6xo00unb
KOMPIEKIN KOHCMPYKINUGHBIX 9ACMEHINOG
U3 Memanaa ons cbopxu mMaxema
MAHURYASYUOHHO20 POBOMA U KOMNAEKM
MEIMANAUY eCKUX KOHCMPYKMUGHBIX
PAEMEHIM08 08 cOOPKU Makema
mobunsno20 poboma. B cocmas nabopa
DOAHCHBI 6XOOUINb NPUBOOA PA3TUYHOZ0
muna: Momopel ¢ UHMeSPUPOGAHHBIM UIU
BHEUHUM OAMUUKOM NONOICEHUS — He
Menee 2um, cepeonpueod 6onbutol — ne
venee dutm, cepeonpugod manelil — He
menee 21uum, npugood ¢ 603MONCHOCNBIO
YNpasnexus 6 wazo6oM pedxcume — He
venee 2um. B cocmag nabopa ooadicher
ex0dums snemenmel 04 cbopKu

wm.

14.00




n/n

Haumenopauue oGopyaosanus (PBI10)

Kparkie npumepHbie Texnuyeckne
xapakrepucTukh (PBI10)

Eaunuua
H3MepeHHs

KosnuectBo)

BAKYYMHO20 3aX6amMa; GAKYYMHAS
npucocka — ne menee lum,
OAEKMPOMAZHUMHBILL KIANAH — He MeHee
lum, sakyymuetii nacoc — ne menee Tum.
B cocmas nabopa doaxcua exodums
onevmenmuan 6asa 0as
npomomunuposanus: nrama Ons
becnaeniiozo npomomunuposanus,
YOMNICKIN NPOBOO0E PAZIUNHO20 MUNA U
ONUHBI, KOMANEKM PE3UCMOPO8, KOMNAEKN
Ic8emodu0006, cemucezmMeHmublil
unouamop, oucnaeti JXK-muna, knonku —
He MeHee Suim, HOMeHYyuoMenpol — ne
venee Jum, ungpparpacnviii damuux - ne
venee 3uim, yrempasgykogoit 0amuux - ne
Meree Juun, damuuk memnepamypeol - ne
wmenee Jum, damuux oceeujeHHoCmY - He
wenee Tutm, smodyas Bluetooth — ne mernee
lwim, mooyns HK-npuemnuxa — ne menee
luwm, mooyne HK-nepedamyuuxka & uoe
KHONOYHO20 nynbma ynpaenenus — lwm,
laxkymyasmop — ne menee lwm, 3apadnoe
yempoticmeo — ne menee luum. B cocmag
Habopa oondicell 8X00UMb MyRbMUOQAMYUK
015 UBMEPEHUS MeMREPaAmypbl U
BIAJICHOCINU OKpYJICcaioujell cpedbl — He
venee lwm. Myrnemudamuux oondicen
06aadame GCMpPoeHHbIM
MUKPOKOHMPOIAEPOM (INAKmMoeas
wacmoma - He menee 16 My, wuna
Vannvix — He menee 8 Kéaiim),
unmepgesicamu 08 NOOKIIOUEHUA K
GHewHuM yempoticmeam: yughpoesie u
ananozosvie nopmul, 1-wire TTL, pazvem
imuna RJ. B cocmas Hubopa domxcen
BX00UMb KOMAINEKIN YHUBEPCANbHBIX

Bl UCTUMENLHBIX MOOYIEH,
inpedcmagasoujux coboil 6azoeyro nramy,
ramy pacutupenus ONst cemeeoeo
83aUMO0EHCIMBUA U RAAMY NOOKAIOH eHUSA
cunosoil Hazpysxku. Bxodsuue 8 komnaexm
yempoiicmea oonochbl 06nadamey
00HOBpEMEHHOU KOHCIMPYKIMUBHO,
Baekmpuyeckol, annapamnou u
MPOSPAMMHOT COBMECMUMOCIbIO OpY2 C
Opyeom. Bazosas naama yHuGepcaioHo20
BBIYUCIUMENLHO20 MOOYAS OONICHA
npedcmasisnime cobotl npozpammupyeolii
xonmpoanep 6 cpede Arduino IDE wnu
ananozuunbix c60600H0
pacnpocmpansiemelx cpedax pazpabomxu.
\basosas niama doaxcna obradame
ecmpoennvivu unmepdgheticaviu 0
NOOKNIOYeHUA YUPPOBBIX U AHANO208bIX
ycmpolicme, 6CMpoeHHbIMU
unmepdpeiicamu USB, UART, 12C, SPI, I-
wire TTL, Bluetooth, WiFi. ITnama
pacutupens donxcna obecnevugams
BOIMOXCHOCHb NOOKIOYEHUSA




n/m

Haumenoranne oGopynosanus (PBIIO)

Kparine npumepubie TexHuYecKHe
xapaktepucruku (PBI1O)

Eannnua
IMEPEeHHS

OJIHYECTBO|

VHUBEDCANBHO20 GLIYUCAUMEALHO2O MOOYNA
K cemu nocpedcmaeom unmepgpetica
\Ethernet. [Tnama pacwupenus dodicna
obnadanty nopmamu 6600G-661600a 0.1
MOOKIIOY EHUA YUPPOBBIX U GHANO20BIX
yempoticme, unmepgpeiic SPI u
L?O.’MIODK‘HOCMbIO ROOKNIOYEHUA GHEULHEH
kapmer naviamu. [Inama pacuwupenus ons
MOOKAIOHEHUS CUNOBOT HUSPY3KY QONNCHA
00eCneHUBAMb BOIMONCHOCb NPAMOZO
\noOKMOUEnUs BHEwHell CUNOBVT HA2PY3KU,
a MAKHCE PEcYRUPYeMoll Hazpy3Ku
%ocpe()cmeo,v PWM unmepdpeiica. B
cocmag nabopa 0onvicen 6x00umo
pozpartmupyeaeril konmponnep,
lobecnevusgarowuii 603M0ACHOCMb
ocyuyecmensme paspabomxy
npozpamMmMHo20 K0Oda, UCHONLIYA
uHCMpymenmapuii cped paspabomku
Arduino IDE u Mongoose OS u A3vikos
npoepasmuposanus C\C++, JavaScript.
VIpoepammupyeeiii Konmpoaep donicen
obnadame nopmanmu OnA ROOKNIONEHUA
WUDPOGHIX U AHATO208bIX YCMPOTCME,
BCMPOCHHBIMU NPOZPAMMUPYEMBIMU
KHONKAMU U INCKIMPOMEXAHUYECKUMU
MOOYAAMU ONA OPEANUIAYUY CUCIMEMbI
DYYHOZ0 YRPUAGHEHUS, GCMPOEHHBIMU
pozpavMmMupyemMulMu c6emoouo0amu 0
uHOUK AU pabouezo-pexcuma,
ecmpoennvimu unmepgheiicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
\[Ethernet, Bluetooth, WiFi. B cocmas
Habopa 00ndCeH 8X00UMb MOOYTb
VNEXHUYECKO20 3PEHUS , NPeOCMAGAIoW Ul
060l sulvUCAUMENbIOE YCMPOTICMBO CO
BCINPOCHHBIM MUKPORPOYECCOPOM (KOA-80
]ﬂOep - He MeHee 4wum, yacmoma s0pa He
menee 1.2 I'Ty, o6vem O3V - ne menee

15 12M6, 06vem sacmpoennoll navsamu - He
venee 816), unmezpuposannoii kamepoil
(Maxcumanbioe paspeuene
uO0eonomoKa, hepedagaemo20 no
unmepdpeiicy USB - ne menee 2592x1944
€0.) u onmuueckoi cucmemon. Modyne
mexnuyeckozo 3penus 0onxceH obnadame
lCOBMECMUMOCIBIO C PAITUYHBIMU
Mpozpamsmupyemol At KOHMPOANEPAMU C
nomouyoio unmepgeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Modyne
MEXHUNECKO20 3PeHUA O0JNCEH
o6ecneuugams GoINOIHEHUE BCEX
H3IMEpeHull U BolYUCTCHUTI HOCPEOCMBOM
ICOBCIMBEHIBIX BLINUCIUMENDHbIX
BO3MOdICHOCET 6CMPOEHHO20
Muxponpoyeccopa. Mooyas mexuuieckozo
spenust doadicen obaadame
BO3MOACHOCBIO KOMMYHUK QYUY C

(AHQTO2UYHBIMU M ody.ruw u nocpedcmeo,w
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HaumeHoBauue oGopynosanun (PBI10)

KpaTkne npumepHble TeXHHYecKHe
xapakrepuctiki (PBI1O)

Eannnua
M3MepeHist

Ko/iH4ecTBO)

Wil Ha 6ase nocredogamenviozo
unmepdetica ¢ yenvio danvretiutei
mepedayu pesynbmamos uzmepenuti
COYNNbl MoOyneli Ha ynpagasioujee

36l Y UCTUMENbHOE YCIPOTicmeo,
nodrmouennoe k Oannolt wure. Modyao
VnEXHUHECK020 3peHUA Oonxcen
obecnenusams HACMPOUKY PEACUMOB
pabomul - HacMpoliKy IKCHO3UYUL,
bananca 6en020, y6eMoOpA3HOCMHbIX
lcocmagianugux, naouaou
oOHapyvicusaesmoli obaacmu uzobpaxcenus,
oKpy2aocmu 0GHapyrcusaemon obaacmu
u306padicenus, NONoJCeHUe
obHapyrcusaemvlx obracmeil
omHocumenvHo Opye Opyea, MawuHHoe
0By uene napamempos HedpoHsix cemet
0N 0OHapydHCeHUs 06beKmo6, hopsy u
baxodupoeam/b:e 3Hauenus
0OHapydcusaeMblx MapKepos muna Aruco,
Ipazmepel 0OHAPYIHCUBAEMBIX

oK pysrcHOCmeEll, K8AOPAMoe u
aneyzozzbnuxoe, napasempog
Kormpacmuocmu, pamepos, KpusUsHel u
monosicenua pacnosnaeaemvix AUHu.
\Hab6op donacen obecneuusams
BO3MONCHOCIb paspabomru Modeau
Mobunblio2o poboma, ynpagasemou ¢ FPV-
pescuMe nocpedcmeom NPOZPAMMHO20
obecneyenus 0as NepcoHAIbHO20
KOMHbIOMeEpa 1 MOGUNLHBLX YCIMPOLICING HA
baze OC Android w 10S,
lobecnevusaionyezo 603MoCHOCIb
ynpagaenus MoounLHeLM pobomost u
BCIIPOCHHBIM MAHUNYIAMOPOM
nocpedcmeom zpaghuuecxkozo unmepgheiica,
BKAIGHAIOUUM 8 Cebst HaDOP KHONOK U
mepexmouamenei, Oxcoticmux, obracme
017 omobpadcenus sudeo. Habop 0oaxcen
0becnevusams G03MONICHOCHb UIYHENUS
0CHOB pazpabomru NPOZPAMMHbBIX U
annapamHelX KOMRAEKCO8 UHIICEHEPHbIX
cucmen, pewenuii 8 cghepe "Humepnem
Bewyetl”, a maroice peutenuii 8 obracmu
pobomomexHuk, UCKYCCMBEHHO20
uHmennexma u MauunHo20 ooyyenus. B
cOCings Habopa QoANCHO 8x00UMb hocobue
110 U3YUEHIIO OCHOB INEKMPOHUKU U
CXeMOmeXHUKY, peutenil 6 cjhepe
“"Humeprem sewjeli”, paspabomry u
Inpomomunuposanuto mooeaeli pobomos. B
cocmas Habopa doaNcHO 6x00ums nocobue
N0 u3YUeHUID OCHO8 pazpabomku cucmem
Imexnuuecko20 3penus u INEMCHIMOE
UCKYCCMBEHHO20 UHMEANEKMA.

O6pasoeamenvrolti KOHCIMPYKNOP OAf
npakmuiu 6104H020 NPOZPAMMUPOBAHUA C
KOMAIEKMOM OaNYUKO8

\Po6omomexuuveckuit Habop npeoHasHaueH
0151 UBYUEHUS OCHO8 POOOMOMEXHUKU,
Oemaneii, Y3106 1 MEXAHUSMOB,

wm.

HEOBX00UMBIX 018 CO30GHUA

7.00
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Haumenosauue oSopynosaunus (PBI1O)

KpaTkue npumMepHblie TexunyecKkHe
xapaxkrtepuctuku (PBIIO)

Eanunna
H3MepeHHs

OJINYEeCTBO,

pobomomexuuveckux ycmpoticme. Habop
npedcmagasem coboti komnaexm
CIMPYKMYPHBIX 30EMEHI0E,
ICOCOUHUMENBHBIX INEMEHMOB U
PACKMPOMeXHUYECKUX KOMNOHEHMOG.
[Hadop nosgonsiem nposodums
KCnepuaeHmol no npedymemy usuxa,
c030a8ams 1 NPOZPAMMUPOBAND
cobupaemoie MOOenu, U3 KOMROHEHMOG,
BX00AUfUX 8 €20 cocmas, pabouue Modeau
MOBWIBHBIX U CINAYUOHAPHBIX
pobOMmoOmexHuUecKUx yCmpoiicme ¢
A6MOMAMUZUPOGAHHBIM YNPABIeHUeM, 8
MOM YUCAE HA KOAECHOM U 2YCEHUNHOM
00y, 4 MAKIHCE KOHCMPYKYUH, OCHOBAHHIX
a UCnOIb308AHUU PABIULHBIX BUO0E
epeday (6 MoM Huche YepeA4IbIX U
YU amolx) a maxoice peliazos.
cmpoennsie becnpoBodHele cemegole
eutenusi (Wi-Fi u Bluetooth),
03MONCHOCHIb UHMeE2PayuU ¢
ecnaamibiy 0baaunsim 110,
becnevusaiom G03MOICHOCHTb
IPAKMUYECKOZO UIYHEHUSA MEXHON0UT
unmepnema eewyeti u 0cHog
UCKYCCMBEHHO20 UHINENRCKING.
Obecnevugaemcst 603IMO*CHOCMb
OveQuHenus HeCKOAbKUX pobomos,
coBpantblx U3 HOO0bHLIX Habopos, &
PYNRBL C CEMeBbiA B3AUMOOeICMBUEM.
PEOYCMOMPEHa ONYUOHaAbHAS
O3MONCHOCIb PACUIUPCHUS]
ORNOJTHUMENIbHBIMI KOMROHEHmaMu (ue
XOOAWUMU 8 CINAHOAPMHYIO
OMAAEKMAYUIO), NOIGOATIOUSUMU UZYHAMb
1EXHUNECKOE 3PEHUE U NPOMBIULICHHYIO
pobomomexnuxy. llpedycmompena
Bo3M00CHOCIMB pabomel nabopa ¢
DonoaNumebHoIMU 00NaUHBIMU
cepaucamu. TIpedycyompenst MunuMym
08a NPOZPAMMUPYEMBIX KOHINPOANEPA 6
MAACMUKOBBIX KOPAYCAX, NO3GONAIOWUX
00HOBpeMenHo co30asams 2 eapuanma
pOBGOMOE PA3TUNHOZ0 HAZHAYECHUS,
HMEIOUUX BO3MONCHOCTb pabombl KAk 8
MOMOKOBOM pedcume, Maxk U aGNOHOMHO;
mossonglowux pearuzosams obyuenue
MPOCPAMMUDOBAHIIO 8 HECKOLKUX Ccpedax
paspabomxu Ha pasiuinelx A3u1Kax (k
npuvepy, ¢ cpedax Mblock, Arduino IDE,
wa szvikax Scratch, C, Python, micro
\Python). Kak sunusys ooun u3
KOHMPONEPOB UMEEM BCMPOCHHYIO
onepayuonnyio cucmemy, ecmpoennvie Wi-
i u Bluetooth, nopm 0ns nodrkaouenus
nocnedosamenbHo coeouNAEMblX GHEUHUX
yecmpoticma (e menee 20 00HOBperenHo
noox oy aemoix ycmpoticmg). Kax

MUHUMYM 0OUH U3 KOQHMPOANEPpO8 umeein




n/n

HanmeHoBanne oSopynosanus (PBITO)

Kpartkite npumepHbie Texnnyeckue
Xapaxkrepuctukn (PBITO)

Exnnnua
H3IMepPeHHA

KonanuyecTBo|

BO3MOJICHOCING OOHOBDEMEHIIOT 3ANUCU HE
MeHee 8 npozpaMm, ¢ B03IMONCHOCIbIO
nepexoyenun mexcoy Humu. Kax
MUHUMYM OOUH U3 KONINPONACPOB UMeem
nonnoyeemuwiit Qucnneti (IPS),
036804101 UL 8bIBOOUME OAHHbBIE C
Vamuuxosg ¢ gude mab.uy u epaduxos, a
maxoice co30agame 6CMpoeHHbIE 6
Konmponnep euoeouzpuot. Konuyecmeo
CEHCOPOB U UCNONHUMENbHBIX YCMPOUCME,
BCHIPOENHBIX @ OOUH U3 KOHMPOANEPO8, - He
menee 10 wm. Obwyee koruvecmeo
remenmos 8 nabope ne meiee 400 wm., ¢
UmosM yucne nOOKIoHaeMble MOOYAU: -
Bluetooth modyas, - d6otinoil damyux
TUHUY, - YR6MPA3EYKOGOU OAMYUK
paccmosnus, - 0amyux yeema, - OamMuK
Kacanun anexkmpomexarnuyeckul, - IR
MOOYb, - MOMOP ROCIMOAHHOZ0 MOKA C
PedyKmopom — He menee 2 winm., -
cepaornpusao, - nYNem OUCMAHYUOHHO20
wynpagnenus IR. Habop donxcen 6vime
VKOMAIEKIMO08Al AKKYMYNAMOPHBIMU
bamapessu. [poeparmnoe obecneuenue,
ucnonv3yemMoe 043 Npo2pamMMupoOSanus
cobupaemoix pobomomexnuyeckux
mooenetl U ycmpoucms, 00ANCHO bblinb
DocmynHo 0ns 6ecniamnozo ckayueanus
u3 cemu Mumeprem u nocaedyroujezo
UCHOBL308ANUA.

\Muxpockon yugpoeoii

Tun muxpockona: buonozuveckuii Hacaoka
Wukpockona: monoxynapras Hasnauenue:
lnabopamopnuiiit Memoo uccnedosarus:
lcaemnoe nore Mamepuan onmuru:
lonmuyeckoe cmexao Yeenuuenue
suxpockona, kpam: 64 — 1280 Oxyuape::
WFE16x Obvexmusnr: 4x, 10x, 40xs
(nodnpysicurennorii) Pesonveepnan
konosia: na 3 obwvekmusa Tun noocgemxu:
Beprano unu caemoouod Pacnonoowenue
mooceemku: gepxuas u HudcHsasA Mamepuan
kopnyca: memana TIpedmemuerit cmoaux,
wmat: 90 Hemounux numanus: 220 B/50 Iy
Hucno mezanuxceneu: |

7.00

Ludposas nabopamopus no pusuonozuu
(npoghuavrbil yposeiiv)

Obecneunsaem npogedenue uccnedo8anus
10 PYHKYUOHUPOGAHUIO HET06EUECKO20
lopeanusma. Komnnexmayus:
\5ecnpogoOHOT MYTbMUOAMUUK NO
kbuzuonozuu ¢ 5-10 6cmpoeHHbIMu
Oamyukavmu: JJamuuk apmepuaivbioco
Dasaenus (0...250 mym pm. cm.) Jamuux
MYIbCA ¢ QUANASOHOM UIMEPEHUA HE Yoice
wem om 30 oo 200 yo/vun Jamuux
nesnuepamypel mead ¢ OUAnAa3oOHoM
uspMepeHus ne yoce vem om +25 oo +40C
Tamyik vacmomet QblxaHus ¢ Quanazonom
uamepenua ne yoce vem om 0 0o 100
yuxnos/Mun Jlamuux yckopenus ¢
nokasamensmu £2 g; ¥4 g, 18 g

um.

7.00




n/n

HaumenoBanue oGopyzosanns (PBIIO)

KpaTtkie npumepHble TeXHHYECKHE
xapakrepuctiiki (PBI1O)

Exunnua
H3MepeHHs]

II(OJI HYE€CTBO

Omoensuvie yempoiicmea: Jamuuk KT ¢
OUANG30HOM UMEPEHUsL He YoCe YeMm ont -
300 0o +300 mB) Jamuux curomep ¢
OUANGZOHOM USMEDEHUS He Yace yem om 0
o 40 H Jamuux oceewjennocmu c
QUANAZOHOA USMEPEHUA He Yoce YeM om (
00 180000 ax Axceccyaper: Kabeno USB
coedunumensvubtii 3apsadnoe yempoicmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pyxosoocmeo no
brenayamayuu yughposoti nabopamopuu
VIpozpamamnoe obecneveiue
Memoouueckue pexomendayuu ne menee
20 pabom Hanuuue pycckoszorunozo
icatima noodepxcxku Hanuvue
BUOCOPONUKOB.

3

HauMmeHoBaHHe pasgena: "KoMnblotepHoe
obopyaoBaHHe"

M®Y (npunmep, ckanep, konup)

Tun yempoiicmea: Muozoghyuxkyuonanshoe
yempoticmao (M®@Y); Lisemnocme
nevame: uepno-6enan; Texnonozus
neyamu. snexmpozpapuueckan (nazepras,
lceemoduoonasn); Popmam nevamu: ne
senee A4; Tun ckanuposanus:
npomsdicHel i/ naanuemnblil;
\BO3MONCHOCIS CKAHUPOBAHUA 8
hopmamax: ne menee A4; Cnocob
nookniovenusn: LAN, Wi-Fi, USB

um,

7.00

Hoymb6yk

Dopsm-ghakmop: noymoyk; Pazmep
Ouazonanu: ne menee 15.6 Owitmos;
\Paspewenue skpana: Full HD, Quad HD
wnu Ultra HD; Obwyuit 06vem
Vemanosaenioil OnepamueHoti RAMAMU: He
menee 8 I'oatim; Marxcumanoroiti 06U
noodepicusaemblii 06ves onepamusHotl
mamamu: ne menee 16 I'aiim; Obvem SSD
Hakonumens: ne menee 240 I'batim;
\becnposoonas cesaze: Wi-Fi; Koauuecmego
scmpoennolx ¢ kopnyc hopmos USB: ne
veHee 2, u3 komopulx He mernee | 00axiCHO
6ot USB eepcuu He Hudice 3.0;
\Paspeutenue 836-kamepvi, Mnuxcens: He
wvenee 0.3, Bempoennbiit Mukpogon;
Knaguamypa ¢ pack1aokoit u Mapruposxo
kraeuw QWERTY/HIYKEH; IToddepiicka
icmandapmog 6ecnposodNnoll c6A3U:

802. 1 1a/b/g/n/ac; Mpoussooumenvrocms
npoyeccopa (3nauenue nokasamena « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»

ttp. /rwww.cpubenchmark.net/laptop.html);
we menee 5000 eounuy;, Hanuuue
MAHURYASMOPA Mbllb 8 KOMRACKME: 0d;
Yemanoenennas onepayuonnas cucmema ¢
epadutecKuM ROAL3I0GAMETLCKUM
unmepeiicom, c6edeHUs 0 KOMopoM
BIII0UEHb 6 eOUHBITI peecmp POCCUNICKUX
npocpamy Oa INEKMPOHHBIX

um.

GLIYUCTUMETLHBIX MAWUN U 6A3 QAHHBIX,

21.00




n/n

Haumenosanue o6opynosauns (PBINO)

Kparkuie npumepHbie Texuuueckne
xapakrepuctuku (PBI1O)

EauHuua
3MepeHHs

1‘(0.[1 HYECTBO|

Yemanoenennvii naxem ogucnozo
npo2pammiozo cbecneywenus,
COBMECIUMO20 C YCINAHOBAEHH O
ONePayuoNNON cucmemol, ceedenust o
KOMOPOM GKAIOYEHB 6 €OUHBLIL peechip
Ipoccutickux npozpamam 01 SAEKINPOHHBIX
BBIYUCTUMERLHBLX MAULUN U HA3 OAHHBIX.

HanmeHoBanue Hanpapienusi: "O6opydosanue 015 0614eo0pazoeamensiuix opzanus
MaAAOKOMA IeKmitbivy "

auuil, AGIAIOUIUXCA

HanmeHoBaHue pasgesa:
"EcTeCTBEHHOHay4Has HaNpaBieHHOCTL"

[upposas aabopamopus no pusuxe
(Yuenuueckas)

Obecneuugaem gotnoanenue
OKCREPUMEHMO8 HO IEMAM KYpCa (huzuxu.
\Koamnaekmayusn: becnpoeodnoii
MYNbmudamuuK no gusuxe ¢ 6-io
scmpoennvlmu damuuxasu.: Lugpogoit
Damuuk: mesmnepamypel ¢ OUana3oHOM
usMepeHiis e yxce yem om -20 do 120C
L[ughpogoii damuukx abcomomnozo
0aenenus ¢ QuanazoHoM UaMepenus He
yorce wem om 0 0o 500 kfla Jamyvux
MAZHUMHO20 HOAA ¢ OUANAZOHOM
usmepenus e yoce vem om -80 0o 80 mTn
damyux Hanpaxjcenus ¢ OUANAZOHAMU
U3Mepenus He yxce yem om -2 00 +2B; om
L5 00 +3B; om -10 00 +10B; om -15 oo
+15B Hamuux moxa ue yoce yem om -1
0o +1A4 Hamuux axcenepomemp ¢
nokazamensismu ne meree yem: 2 g; +4 g;
+8 g Omodenvhbte ycmpoiicmsa: USB
ocyunnocpagh ne menee 2 kanana, +/-10 B
idrceccvapei: Kabero USB
coedunumenvrolll 3apsoHoe ycmpoiicmego ¢
r(a6eﬂe,w miniUSB USB Aoanmep Bluetooth
.1 Low Energy Koncmpyxmop ona
rrpoeedemm akcnepumenmos Kpamkoe
pyKosodcmeo no sxcnayamayu yudposoi
nabopamopuu Ipozpavmnoe obecneyenue
\Memoduveckue pexoamendayuu (40 pabom)
\Hanuuue pycckoaserunozo caiima
noodeparcku Hanuvue sudeoporuxos.

wm.

24.00

Luhposas nabopamopus no xumuu
(yueHuyeckas)

Obecneuugaem GblNOHEHUE
nabopamopusix pabom no XuMuu 1a
VPOKAX 8 OCHOBHOU WKOAE U NPOEKMHO-
1CCACO0BAMETLCKON CAMENLHOCIU
yvuauguxca. Komnnexmayua:
\becnpogOOHOTE MYTeMUOAMYUK O XUMUU C
3-m5 gcmpoennvimu danmyuravu: Jamuux
pH ¢ duanasonom usMepens ne yice yem
om 0 0o 14 pH Jamuuk
baexmponposoouMocmu ¢ OUANA30HAMY
wsmeperun ne yoce wem oni () 0o 200
wkCwm; om 0 00 2000 uxCum; om 0 0o
0000 »xCx Jamyuux memnepamypsl ¢
QuanazonoM usMepenus He yiice yem om -
20 0o +140C OmoeabHbie danmyuru:
amyux onmuveckoit niomuocmu 525 um
Axceccyapol: Kaberv USB

um.

24.00

icoedunumenvHolli 3apsadHoe ycmpoticmso ¢




n/n

Haumenosaune o6opyaosanus (PBI1O)

KpaTkie npumepusle Texunueckie
xapaktepuctiku (PBI1O)

Eaunnua
H3IMepeHHs

KosnuecTBo|

cabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamicoe pyxogodcmeo no
brcnayamayuy yugposoil nabopamopuu
\Habop nabopamopuoii ochacmiu
poecpammnoe obecneuenue
Memoouneckue pexomendayuy He Menee
40 pabom Hanuuue pycckoaseiunozo
caiima noooepoicku Hanuvue
B1OEOPOIUKOE.

Lughposas nabopamopus no 6uonoeuu
(Yuenuueckas)

Obecnevusaem goinoinenue
1abOpaMmopnbIX pabom Ha ypokax no
OUONO2UU 8 OCHOBHO WUKONE U NPOCKMHO-
uccaedoeamenbekoll deamenviiocmu
uaguxca. Komnnexmayusi:
becnpoeoonoil Mynemudamyux no
buono2uu ¢ 3-10 sempoennvimu
Gamuurxamu: Jamuuk grasicnocmu ¢
Quanazoiiom usmepenun 0...100% Jamyux
locgeujenocmu ¢ OUQNA30HOM UBMEPEHUS
e yace yem om 0 0o 180000 sax Jamuwux
pH ¢ Quanazonom uzmepenus He yice yem
om 0 do 14 pH Jamuux memnepamyper ¢
OUANazoHOM USMEPEHUA HE YICE HEeM O -
20 0o +140C Jamuuk memnepamypel
oKpyJicatowyeii cpedot ¢ QUANAZOHOM
usmepenus He yoce vem om -20 0o +40C
ikceccyapel: 3apaouoe ycempoiicmeo ¢
wabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pyxogoocmgo no
brcnayamayuu yugposoil aabopamopuu
uhposas eudeokamepa ¢
MEManIUieCKUM WMAMUGOM, PAPEUEHUE
me atenee 0,3 Mnuxc Hpospammioe
obecnevenue Memoduueckue
pexomeroayuu ne menee 30 pabom
Ynakoska Hanuvue pycckoassiiHo2o
caiima noddepicku, Haauyue
Budeoponuxkog

wm.

24.00

HaumeHoBanme pasaena: "KoMneloTepHoe
obopynoBaHue"”

Muozodynkyuonanbroe ycmpoicmso
(npunmep, ckanep, Konup)

Tun ycmpoiicmea: Muozogyuxyuonanvroe
cmpoitcmeo (MDY), Llsemuocmo
neuams: yepno-6eras; Texnonoaus
newamu: anexmpozpaguyeckast (1a3epHas,
caemoduoonas); Popumam newamu. He
venee A4, Tun ckanupoganus:
mpomsicnolti/nranuwemnulii;
1Bozmodiciocne CKanupoBaHust 6
hopmamax: re menee A4; Cnocob
nookarouenus: LAN, Wi-Fi, USB

wm.

12.00

Hoym6yk

Dopm-hakmop: noyméyx; Pasvep
Duaconanu: ne menee 15.6 0wiimos;
\Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; Obuyuit 0b6vens
ycmanosaennod onepamuehotl naMamu: He
menee 8 [baiim; Maxkcumanonolit 06ugui
noodepacusaeotii 06veM onepamuenoil
navamu: we senee 16 Foaiim; Obvem SSD
rakonumena: ne menee 240 I'baiim,

wm.

24.00




Hanvenosanue obopyaosans (Pri0) | Kewrie npusepisie roxscsve | Exnia

\becnposoonan cesnze: Wi-Fi; Konuwecmeo
racmpoenubzx 8 kopnyc nopmoe USB: ne
Menee 2, uz komopwix He menee 1 donncro
borms USB sepcuu ne nuice 3.0;
(Paspeuenue 636-xamepol, Mnukcenn: He
menee 0.3, Bempoennolit Mukpoon;
\Knasuamypa ¢ packnadkoit u MapKuposxoil
knacuwe QWERTY/HLYKEH; IToodepacka
cmanoapnos 6ecnpogooHoOU C6:3U.

802. 11a/b/g/n/ac; TTpoussodumenviiocine
mpoyeccopa (3nauenue noxazamens «CPU
Mark» no mecmy «Laptop & Portable CPU
\Perfomance»
hitp:/fwww.cpubenchmark.net/laptop. htmi) ]
e menee 5000 edunuy;, Hanuvue
MAHUNYAAIMOPA Moluib 8 Komnaekme: Oa;
Yemanoasnennan onepayuonnas cucmema ¢
Ppahuveckum nonb308amenbCKuM
unmepgheticom, caedenus 0 KOMoOPOM
BKAIOUEHBI 8 COUHBITE peecmp POCCUTICKUX
NPOZPAMM A5 INCKMPOHHBIX

bl YUCTUMETBHBIX MAUIUH U 6A3 OaHHBIX,
Yemanognennwiii nakem oghucrozo
mpozpasatnozo obecneuenusi,
ICOBMECIUMO20 C YCMAHOBNEHHOT
onepayuoHHON cucmeModl, ceedelus o i
KOMOPOM EKAIOUEHB! 8 eOUNbIT peecmp
POCCULICKUX NPOZPAMM ONA IACKIMPOHHbIX
bl Y UC I UMEAbHBIX MAWUH U 6a3 OaHHBIX.

n/n ,Kon HYECTBO

HauMeHnoBaHue pasaena: "JlonoaHurenbHoe
obopynosanue"”

Obpuszosamenshviii HAGOP 00NNCEH Obimb
pednaznauen ona uzyueHus
pobomomexHueckux mexnoaozuil, OCHo8
UHPOPMAYUOHHBIX MEXHOAO2UT U
Jme,YHOJIOZHl-i NPOMBIULAECHNOI]
agmomamusayu, a Makdice mexHoao02ul
pomomunuposanus 1 a0OUMuUEHo20
mpouszeodcmea. B cocmas nabopa
OOMACHBI BXOOUMb KOMAACKINYIOWUE U
yempoticmea, obradaioujue
KOHCIPYKIMUGHOT, annapamHoit u
NPOCPAMMHOTLL COBMECINUMOCbIO OpY2 €
opyeom. 1) Komniekm KoHCMPYKMUGHbiX
baemenmoa uz Memanna u NAACMUKA 0N wam 12.00
lc6opKku MOOeACtt MAHUNYAAYUOHHBIX ' ‘
pobomos ¢ yano60t KuneMamurxoi,
nA0CKONapanaenbioll KUHeMamuKo,
Delta-xunemamuroti. 2)
\HimenaexmyaibHulll CepoMoOyab ¢
UHmMEe2pUPOSARHOT CiCMEMOT YNPagReHus. -
e menee 7um. Cepeorodynb 00ANHCCH
06RGdANTE UHMEZPUPOBANHOY CUCMEMOT
ynpaeaenus, obecnevusaroujeii o6pamuyio
C6A3b UAY KOHINPOAL NAPAMEMPOG -
NONOJICCHNE 6ANA, CKOPOCMb 6PAUYCHUS,
Hazpyska npueooa, a Maklce
obecneyugaioyetl BOMONCHOCHb
10CReA0EAMENLHO20 NOOKHIOYEHUS OpY2 € ]

| .

I06pasosamenvhbiit HabOP O UYHEHUSA
MHOZOKOMROHEHIMHBIX POBGOMOMEeXHUECKUX
CUCHIEM U MAHURYAAYUOHHBIX pOOOMOB




n/n

Haumenosanue o6opynosanus (PBITO)

KpaTticne npumepHble TexHi4ecKHne
xapakrepucruku (PBI1O)

Eaunnna
H3MepeHHs

KosinuecTBo

OpY2OM U YRPABAEHUS CEPBOMOOYAAMU NO
NOCNE00BAMENBHOMY RONYOYNAEKCHOMY
acunxponnoMy uninepgeiicy. 3)
[Po6omomexnuyeckuii Konmpoanep,
npedcmaeasiowuii co60ti Modyaviioe
vempoiicnigo, exaiouaioujee 6 cebs
l00rONnAAM KL MUKpOKOMABIOMED OJIA
BHLRONNCHUS CROJICHBIX GLIYUCTUIMENbHBIX
onepayuil, nepucheputineiii Konmponep
0151 YRpAaBAeHUs GHEUHUMU YCMPOUCMEaMU
1 nAAMY pacuiupenus 08 ROOKMOYeHUA
grewurHux yempoicems. Modyau
POOOMOMEXHUMECKO20 KORMPONREPA
00:101CHEI 008A0AMb OOHOBPEMEHHOT
KOHCMPYKMUBHOIM, annapamuoii u
NPOZPAMMHOT COBMECIUMOCMbIO Opye ¢
Opyzos. Pobomomexiuueckuti konmponnep
0012iCeH YOOBREMBOPANL MEXHUYECKUM
XApakmepucmuKkam: Kon-6o soep
BCIMPOCHHO20 MUKPOKOMNBIOMEPA - He
menee 4, makmogas vacmoma a0pa - He
menee 1,2 I'Ty, obvernt O3Y - ue Menee 512
M6, nanuuue unmepdseiicos - SPI, 12C, 1-
wire TTL, UART, PWM, yughpogeie - ne
senee 16 wm u anarocoswie nopmol - e
mernee 8 wim Onst NOOKMIOYCHUA 6HEULIHUX
yempoticme, 6cmpoeniblii Muxpogon, a
maxoice WiFi unu Bluetooth oas
KOMMYHUKAYUYU CO BHEUHUMU
yempoticmeaviu. Pobomomexnuueckut
Konmpoanep oondicen obecnevueams
BO3MONCHOCING MPOZPAMMUPOEAHUA C
momougeio cpedems asvikoe C/C++, Python
i c60600HO pacnpocmpanaemoi cpedu
Urduino IDE, a maxxce ynpaenenus
wodensimi pobomMoOmexHuYeckux Cucmem ¢
nomouywio cpedei ROS. 4)
TTpozpamsupyesmblil KOHINPONED - He
venee lum. Ilpozpavmupyemoiil
KoHmMponnep Q0AJNCEH NPedCINAGAANIb
CoBOU GLIYUCTUMENBHBITE MOOYITD,
obnadatoufum yuppossiMu nOpmamu - He
venee 8 uim U aHano20GLIMU NOPMAMU - He
senee 16 wm, unmepepeticavu UART,
[2C,SP1, TTL, a makoxce Mo0ynem
6ecnpogodnoii cesisu muna Bluetooth unu
WiFi Ona co30anus annapamuo-
npopaMMItbIX peutenuit u
"yaupix/cxapm'-ycmpoticme ona
paspabomxu pewtenuii "Humepnem
gewyent”. 5) [lnama pacwupenus
NpOZPAMMUPYEMO20 KOHIMPOINEPAa — He
venee luum. IInama pacuiupenus donocia
obecneyiaams 803MONCHOCMb
MOOKIOYEHNUA YHUBEPCATBHORO
BLIYUCTUNEILHO20 MOOYAA K cemu
nocpedcmeom unmepdpetica Ethernet.
[ITrama pacuupenus doadxcra obradams
opMaMi 8600a-8b1800a 0.1 NOOKTIOUEHUS




n/n

Haumenosanne o6opyaosannsa (PBIIO)

Kpatkue npumepHble TexHndecKue
xapakrepuctuku (PBIIO)

l Eaunnua
H3MepeHHs

KoJsinuecTBo

yugpposwix u ananczossix yempoiicms — He
menee 40 wm, unmepgpetic SPf u '
BOZMONCHOCHBIO NOOKTIOYeHUS BHEUH el
wapmol namamu. 6) Modyne mexnuyeckozo
3perus, npedcmagasowuit cobou
yempoiicmeo Ha baze uIMuCIUMenbHo20
MUKDOKOHIMPOINIEPA U UHMEZPUPOBAHHOU
Kaxepel, obecnesugaoujee pacnosHABanue
mpocmetiwux usoGpascenuil Ha modyne 3a
cuen CODCMBEHNbIX GbINUCAUMENLHbBIX
8o3MO0ICHOCHEH - He MeHee [wim;

IModyne mexnuvecko2o 3peHus QonNCeH
obecneuugames 803moxncHocme
KOMMYHUKQUUU C QHATO2UYHBIMU MOOYIAMY
nocpedcmeom wunst na baze
nocredoeamenbHo20 unmepgetica ¢ yenvio
OansHeliutell nepeoanu pe3yrsmamos
u3Mepenuti 2pynnol Mooynel na
NpasnAofee BuINUCIUMETbHOE
YCmpoticmeo, nOOKTIOYEeHHOE K dannotl
weune. Mooyne mexnuueckozo 3penus
Vondicen obecnentgams 03MONCHOCHb
OCYUieCmBAAMb HACMPOUKY MOOYAA
IMEXHUYECKO20 3PEHUS - HACMPOTIKY
brcnosuyuu, baranca 6enozo,
1BCMOPAZHOCMHBIX COCMABIAIOWUX,
nrouadu obrapysicugaemoil obnacmu
U306pAXsCeHUs, OKpY2RoCmu
lobHapycusaemoti obaacmu uzobpasicenus,
nonoxicenue obHapyscuaaemuix obracmei
omuocumenvHo opye opyea. Modynw
MexXHUYECKO20 3peHUs QOINCEH
loBecneyusams G03MONCHOCb HACIMPOTIKU
Ha oOnospesenHoe 0bHapydicene He Mered]
10 pasnuunvix 00uHoUHbIX 0OBLEKMOG 8
cexmope 0630pa, nbo He menee 5
COCMABHBIX 0OBEKIMNOE, COCIMOAUJUX U3 HE
venee 3 pazauuivlx epaghuveckux
npusmumueos. Moodyne mexHuueckoz2o
Bpenus doaxcen 06rAOAMb BCIMPOEHHBIMU
unmepdgpeiicarnu — USB, UART, 1-wire TTL,
U2C, SPI 0nna KoMMYHUKAYUY CO GHEULHUMU
moormouaesmoimu yempoticmeamu. 7) B
cocnas Habopa QONHCHbI 6XO0UMb
yugppossie uNPOPMAYUOHHO-CEHCOPHbIE
vodyau, npedcmagrawuue coboi
yempoiicmea Ha 6ase npozpaMmMupyemozo
KOHIMPOIEPA U USMEPUMENLHO20
baemenma. Lughposoit smodyne 0ondcen
lobaadame ecmpoennsim
WUKDOKOHMPOIACPOM (MAKIMOGAA
wacmoma - ne menee 16 My, wuna
Bannvrx — He menee 8 Kbaiim),
unmepdheticayu 01 nookmovenusa K
lenewium yempoticmeam: yughpogeie u
ananozoesie nopmu, 1-wire TTL, pazvem
muna RJ. Llupposoit mody:s Oondicen
0becnevusanio 60IMOICHOCHTb

WKOMMYHUKQYUU ¢ AHAI02UNHBIMU Mot)y.n;wu




n/n

HaumenoBanne o6opynosanus (PBITIO)

Kpatkuie npumepHbie TexHHYecKHe
xapakrepuctukn (PBI1O)

Eaunnua
H3MEPeHHs

Konnueerso

nocpedcmeom wunet Ha baze
nocredosamenvHozo unmepgelica ¢ yeavio
OarbHetiuel nepedavu pesyapmamos
usmepenuii epynnvt MoOyael na
ynpasasioujee GeIMucIUmensioe
yempoiicmeo, nOOKIOUeHHoe K OaHNOT
wune. B cocmas naopa donicro
BX00Umb. YUDPOBOT MOOYIL MAKMOBOT
HonKU — He mexee Juun, yugposot
Wodyne caemoduoda — He meree Jum,
L1hposot MOOYNL KONHYEE020
npepoigamens — ne mMenee Jum, yughpoesoi
MOO0Y1b OamuuKa yeema — He menee luim,
yupposoii Modyns RGB ceemoduoda — ne
menee luum. 8) B cocmas nabopa donsicHu
8X00Umb 3neMenmsr Ons c6opku
BAKYYMHO20 3aX8ama: 8aKyymnasn
npucocka — ne menee luum,
BREKMPOMASHUMINBLI KNANAH — Ite MeHee
Jwm, sakyymmuiit nacoc — ne menee lum.
9) B cocmae nabopa donxicen 8xodums

VU eOHbIT KOMITIEKM, GKAIOYAIOUull 8 cebs
vyebHoe nocobue, nabop bubnuomex
ImpexmepHbIX 2ReMEHMOs 05
pomomunuposaHust Mooenel
MAHUNYAAYUOHHBIX POBOMOE, a MaKHce
mpozpammitoe obecneyenue 0451 pabomol ¢
1abopomr. Tlpoepayvmuoe obecnevenue
D0NAHCHO 0BeCneyUsams MpexmepHyro
BU3YQIU3AYUIO MOOENU MAHUNYASYUOHHO20
poboma (¢ yenosoti, n1ocKonapaiiensHoll u
De1bMa-KUHeMamuKoti) 8 npoyecce
Ipabomet, obecnevueame nocmpoenue
MpOCMPpaHCmMeEeRH ol mpaekmopui
0BUNCEHUA. UCNOTHUMENBHOSO MEXAHUIMA
MAHUNYIAYUOHKO20 poboma,
BO3MONCHOCIND 3a0aHUA
nocredosamenvHOCMU imo4exK 0aa
MpoxodcOeHUs Hepes HUX UCHOAHUMEbHO20
MEXQHUIMA MAHUNYASYUOHHO20 poboma.
[[Tpozpasamoe obecneyenue O0NNCHO
DyHKYUOHUPOBAIMD, KAK 6 OMOENbHOCTIU G
Bude cpedbl MOOCIUPOBAHUA, INAK U 6
pedictMe MOHUMOPUHRA 8 PEARbHOM
6pereru npu ROOKIOYeHUN ModenU
Manunyasmopa nocpedcmeom
pobomomexnuyecko20 KOHMpPOITEPa.
ITpozpamaoe obecneuerue QOANCHO
o6ecnequsants 603MOACHOCMb HOCPOEHUS
Ppachuros 3a0anHeIx 1t Mexyuyux

0606w eHHbIX KOOpOUHaN
MAHURYIAYUOHHO20 poBOma, 2pauroe
Pwauenuz’t cKopocmet U YCKOPeHUA,
Lpachuxos pacuemuplx 3HaYEHUIl HAZPY3KU.
Ipoepamamnoe obecneuenue 00AXNCHO
nosgoname 3adasams
nocredosamenvHocme nepedsuUX CeHUl
MAHUNYARIMOPA ROCPEOCMEOM Habopa

Komand 6 baouno-zpaguyeckot




n/n

HaumenoBanue o6opyaoanus (PBITO)

KpaTicue npumeptble TeXHH4eCKHe
xapakrepucruku (PBITO)

Eannnua

IKomN CTB
M3MepeHun €CTEO

unmepghetice.  Yue6noe nocobue QoAHCHO
codeparcame Mamepuans no pazpadomye
mpexamepHbIx Mooeael MOOUTbHBIX
po6OMOG, MAHUNYAAYUOHHBIX POBOMOE C
PAITULHBIMU MUNAMU KUHEMAMUKY
(yanoeas Kunemamuxkd, nIOCKo-
mapanienoHas KunemMamuxa, oeabma-
wunemamura, SCARA uiu puryascnas
Kkunemamuxa, naamgopya Crioapma u
m.n.), uHCmpyKyuu nO NPOEKINUPOBAHUIO
pobomos, uncmpyxyuu u Memoouxku
OCyUjeCMBACHUS UHICEHEPHBIX PACYEn 08
yipu npoexmuposaiuu (pacueme Hazpysku
1 MOMEHMOB, pacyem MOufHOCIU
1pusod0s, pacuem napamempos
KitHeMamuKy u m.n.), UHCMPYKYUU no
paspabomke cucmen ynpasaenus
npozparsmnozo vbecneyenus Oas
YnpagaeHus po6omaty, UHCMPYKyuu u
MemoOuKu no paspabomre cucmem
Vapaenerus ¢ aneaenmamu
UCKYCCIMBEHHO20 UIIMEANeKMa U
MAUUHH020 0OYYeHUS.

Yemvipéxocesou yuebnuwiit pobom-
MAHURYIAAMOP € MOOYNbHBIMU CMEHHBIMIU
Hacaokamu

Yuebnuiil pobom-manunyaamop
npednaznaven 05 0C60CHUA

0OYH AW UMUCA OCHOG PODOMOMEXHUKY,
051 N0A20MOBKU 0Oy arOUUXCA K
BHEODEHUIO 1 ROCNEOVIOUIEMY
UCHONB308AHUIO POBOMOG 8
NPOMBIULTEHHOM HPOU3BOOCHEeE.
\Koauwecmeo oceil poboma manunyaamopa
- uemwipe. Ilepemewyenue uncmpymenma @
npocmpancmee no mpemM 0cAM O0NHCHO
Vyrpagasmeca uazoeuiMu 0GU2AMENIMU.
Hanpaxceniie RUmManus i azoesix
Deucameneii ne 6onee 12 B.
Cepgodguzamens yemaepmon ocu QONNHCeH
lobecneuusams nOBOPOIN UNCMPYMEHMA.
Yzon nogsopoma manunyasmopa na
OCHOBAHUU BOKDY2 GePMUKANBHOTL OCU HE
sienee 180 epadycos. [na onpedenenus
NORONCEH Ut MAHUNYASMOPA RPU NOBOPOME
BOKpY2 GEPMUKATLHOU OCU QONNHCEH
UCNOIL308aMbCA IHK0OEp. Yeon nosopoma
3a0nezo nneva Manunynamopa ne smenee 90
padycos. Yzon nogopoma nepeonezo
nneva manunyasmopa ne menee 100
bpaodycos. is onpedenenus nOIOHNCEHUA
3a01e20 U nEpedHez0 niaey MaHUnyIAmopa
DOANHCEH UCHOALI0BAMBCS 2UPOCKON. Y20n
nosopoma no Yemeepmoii OC He MeHee
180 zpadycos. Joasxcna boimo
BOZMOIACHOCHTL OCHAUJCHUA CMEHNBIMU
Hacadkasu (Hanpusiep, Oepocamein
kapandawa uiu hromacmepa, npucocKa ¢
lcepeodsuzamenem, MexaHuieckoe
3axsamuoe ycmpoticmeo ¢
cepsodsucamenem, ycmpoucmeo 0ns

wm. 12.00

a3epHOT 2pagUPOSKU UAL yCmpoicmen O
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HanmeHoBanue oGopynosauns (PBI10O)

KpaTtkne npumepHble TexHnueckHe
xapakrepuctiku (PBIIO)

Eaunnna IK

OJIHYECTB
H3IMEPEHHs N

3D-nevamu). Munumanenas
KOMPACKMAYUS CMEHHBIMU HACAOKAMU:
mHearamuyeckult 3axeam (Rpucocka),
UEeXQHUYeCKUll 3axeam, nacadxka
depoicamens das

Kapanoau a/mapkepa/pyury, nacdoka
NEPexoOHIK 0N KPENACHUS COBMECINUMBLX
KONCHIPYKMUGHbIX demadneti u
KOHCMPYKIUT, HACAOKA AA3ePHO
epasupoexu, nacadka 3 D-nevamu (Onn
pabomvi ¢ naacmuxosm PLA ¢ ouavmempom
numu 1,75 sa1). Jonoween 6vime ocrauyen
CepBONPUBOAOM Ot RHEBMAIMUYECKO20 U
MeXanuyecKozo 3axeamos,
0becnenusaiowyuM paujenue 3ax8aueHH020
06beKma 80 8peMa nepemMelerus,
n08opOM nepemeu;aesoco 0bvbeKma 8oKpye
sepmukaibHol ocu. na obecneuenus
(DYHIYUOHUPOBAHUS MHEBMAINUYECKO20
Baxeama 00axceH bvimb ocHauen
BCIMPOEHHOT 8 KOPHYC MAHUNYAAMOPA
nomnoil. JJonxcna 6eimes 803MOACHOCMb
NOOKMOYEHUS OONOTHUMENbHBIX
yempoiicmeg (nanpumep, mpancnopmepa,
peasca Ons nepemenyenus poboma, nyrema
lyapaeacnus muna Oxcoticmux, Kavepel
MAUUNHOZ0 3PEHUS, ONMUYECKO20
Oamyukxa, Mooyas 6ecnposooHo20
docmyna). Pobom-manunyasmop 0oadicen
0becnequgams nepemeuyenie Hacaoku 8
NPOCMPUHCIGe, ARMUBAYUIO HACAOKY,
BO3MOJICHOCT ROJYYEHS CUSHAN08 OM
kartepl u 0amyUK0G8, BO3MOIACHOCING
YRPAGAEHUS QONOTHUMENHBIMU
ycmpoticmeamu. Mamepuan kopnyca —
anosmunuit. Juaviemp paboueii 30iot (6¢3
yuema HagecHO20 uHCIMpyMenma u
uemeepmoii ocu) ne meiiee 350 ma.
\Humepdghetic nookmouenus — USB. Joroicen
UMEmb BO3MOJICHOCIb ABMOHOMHOT
pabomut i sHeunezo ynpashenus. i
BHEUIHE20 YNPasieHUus 00auceH bbimb
npedycMompen nyiom, ROOKMOYaeMblil K
pobomy no Bluetooth. Ynpasasrowui
)onmpoarep doxdicen Obine COBMECMUM CO
cpedoit Arduino. Ynpasasrowuil
KOHmMpOXICP COBMECIUM CO Cpedol
npoepammuposanus Scratch u a3eikom
npoepamauposanus C. JJonxcen
obecnenusante NOGOPOM NE NEPELIM INPEM
0cAM 6 3a0aHHbIT Y20R U HA 3a0AHNBIT
Y20, NOGOPOIM NO HEMBEPMOt OCU HA
sadanniii y2on, OgudiCeHUe 6 KOOPOUHANbI
X, Y, Z, nepemeryenue na sadannoe
paccmosnnue no koopounamam X, Y, Z,
nepedauy Oannblx 0 MEKYIyeM ROA0ICENUU
V2108, nepedayy OaGHHbLIX 0 MEKYIUx
koopounamax uncmpymenma. Hoaxcen
noddepaicusams nepemMenjenue 8




n/n

Haumenosanne oSopynosanus (PBIO)

KpaTkite npumepHbie TeXnuueckHe
xapaktepuctiku (PBI1O)

Eanunua
HU3MEpeHHs|

Komuyecrso

Dexapmosoix KoopouHamax. u yaiax
yekopenuem. Tunvl nepeveuyenuii 6
mpaexkmopuu, 0gudicente RO NPAMOIL
U3 IMOYK U MOYKY (nepeHoc 0bvekmay.

Kopnyc domicen Goime 6 3auyuiyeHHom
pcnoanerue (knacca He nuxce IP20).

nogopoma oceil, ¢ 3U0AHHOT CKOPOCMBIO U
0eKapmogvix KOOpOuHAmMax: OBUNCEHUE NO

MeXCOy DBYMA MOUKAMU, NEPERPLISUBAHNE

O6pazosamenbHbtli HABOP NO MeXaHuxe,
Mexamponuxe u pobomomexnuxe

\Habop ooaocen Gotme npeduasnaven oas
npogedenust yYuebHbIX 3aHAMUL nO
UIYHEHUIO OCHOG MEXAMPOHUKHU U
pOBOMOMEXHUKY, NPAKINUYECKO2O0
npusenenus bazosuix 3nemenmog
DREKMPOHUKY U CXEMOMEXHUKY, d MAKICE

0asbl 1 OCHOGHBIX MEXHUYECKUX: pewenuz?,
IpUMENAEMbIX NPU NPOEKINUPOSaHUU U
IPpOMOMURUPOBAHUN DA3TUYHBIX
UHIHCEHEPHBIX, Ku6epHemuueCKux u

DONACHBL 8XOOUNMS KOMPACKIYIOUUE U
yempoiicmaa, obradaroujue
KOHCMPYKIMUGHOM, S1eKMPUYECKOT,
annapamuoil u npozpaMmiot
cosmecmusocmolio Opye ¢ OpyeoM. B
cocmag nabopa 0oaxcen 8X00uMe
KOMPACKIN KOHCMPYKIMUGHBIX INEMEHIN0E
U3 Memanna 0as cOOpKu Makema
MAHUNYAAYUOHHO20 pOBOMA U KOMAAEKN
Wemannuneckux KORCMPYKMUGHbIX
33eMenmog 01 cbopku Makema
MobUILHO20 poboma. B cocmas Habopa
DONICHBI BXOOUMb NPUGOOA PASAUYHO20
imuna: MomMopel ¢ UHMEZPUPOBAHHBIM WU
BHEUHUM QAMUUKOM NOJONCEHUS — He
Menee 2uim, cepsonpusod boneulon — He
venee Juim, cepeonpueoo Maibiil — He
venee 2uim, NPUBOO ¢ BO3MOICHOCIBIO
VIPABACHUSA 8 ULA20BOM PENCUME — HE
senee 2uum. B cocmas nabopa doadicrbt
8X00umb 3neMeHmel 045 cOOpKU
BAKYYMHO20 3AX6AMd. 6aKYYMHAS
npucocka — ne menee Tum,
DACKIMPOMASHUIMHBIIL KAANAH — HE MeHee
Tuum, saxyymustit Hacoc ~ ne menee JTwm.
B cocmag Habopa 00axCHA 6X00UMb
baesenmuas 6a3a 0ast
NPOMOMURUPOBAHUA. NRAMA OISt
iGecnaeunozo npOMOMUNUPOGANuA,
KOMRIeKIm NPOBOO0E PAZTUUHO20 MUNA U
OAUHBL, KOMAREKIM PE3UCHIOPOB, KOMAACKIN
c6emodu0008, cemucezmMenmublli
wunouxamop, oucnneil KK-muna, knonku —
e MeHee Suim, nomeHyioMempol — He
senee 3um, uHGPAKpaAcHolll OGMYUK - He
vienee 3utm, yibmpaszeyKoeo OamuuK - He
vieiee Juim, Qanuux MemMnepamypel - He
senee lum, daniux oceerjerHocmu - He

Haubonee pacnpoCmpaneHHol INEMEHMHO

scmpausaemvix cucmem. B cocmas nabopa

um.

12.00
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Haumenosaunue oGopyaosanus (PBITO)

KpaTkue npumepHble TeXHHUYECKHE
xapakrtepucTtuki (PBIT1O)

Eanunua
H3IMepeHns;

0JIHY€ECTBO|

venee [uim, mooyav Bluetooth — ne menee
Tutm, modyne HK-npuemuuxa — ne menee
lum, Mooy HK-nepedamuuxa ¢ éude
KHOnoyHo2o nyavima ynpasaenusi — luim,
laxkysmyasmop — ne menee lum, sapaonoe
vempoiicmeo — ne menee lwum. B cocmas
Habopa 00adceH 8X00UNb MYALMUOAMYUK
015 USMEDCHUA MEMREpAMYpPLl U
GAAXCHOCIU OKPYHCAIOUJEU CPedbl — He
venee Tuum. Myrvmudamyux Qorocen
lobnadame ecmpoentsim
MUKPOKOHINPOANEPOM (MAKINOBAA
wacmoma - ne menee 16 MMy, weuna
Oannblx — e menee 8 Kéaiim),
unmepheiicaru 0a3 NHOIKTOYEHUA K
BHEUHUM YyCmpoticmEam: yugpogeie u
ananozosvie nopmet, [-wire TTL, pazvem
una RJ. B cocmae nabopa dorxncen
E:coaumb KOMAIEKM YHUBEPCATbHLIX
LIV UCAUMETbHBIX MOOY e,
npedcmagasiowux coboti 6azosyio naamy,
naamy pacuiupenus 0s cemego2o
[B3auAto0elicmens u naamy nOOKAIOYeHus
lcunosoit Hazpysku. Bxodsiue 6 komniexm
yempoticmea doadxcuel obaadame
(OOHOBPEMEHHOU KOHCIMPYKINUGHO,
ACKmpuueckol, annapamHol u
MpO2DAMMHOTL COBMECIUMOCMbIO OpYe ¢
Opyeom. bazosast naama yHugepcanvnozo
BUIYUCTUMENLHO20 MOOYAS QONACHA
mpedcmagiime coboil npozpaAMMUPYEeMbiil
konmponanep 6 cpede Arduino IDE unu
aHano2uyelx C60H00HO
PACHPOCMPAHAEMbIX Cpedax pazpabomku.
\bazoeast niama doaxcra obaadams
BCmpoeHtbIMU uHmMepgheticamu ons
noOKIOYEHUS YUPPOBEIX U AHATO208bIX
yempoiicme, GCmpoeHHbIMU
unmepdgpeticavu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. [Trama
pacutuperusn doaicHa obecnevuganto
BOIMOIICHOCIb ROOKNIOY CHUS
VHUEEPCANbHO20 GbIHUCTUMEALHO20 MOOYASA
K cemu nocpedcmaom unmepgpetica
[Ethernet. [Inama pacuiuperius doaxcra
lo6aadame nopmamu 6600a-861600a 014
NOOKIIOYEHIS YUPPOBLIX U AHANO206bIX
yempoiicme, unmepdpetic SP1u
BOIMONCHOCIIBIO ROOKIIOYEHUA GHEUHE
kapmer navsimu. [lrama pacuiupenus Ona
NOOKTIOYCHUS CUA0BOT HAZPY3KU OONNHCHA
06ecnenusame 6O3MONCHOCHb IPAMO20
noOKouenUs BHewHEell CUN0BON HAZPYIKU,
a maKaice pezynupyesmott Haepysku
nocpedcmeom PWM unmepdpeiica. B
cocmas Habopa O0NACEH 6X00UMb
DOZPAMMUPYEMbITT KOHMpOIAep,
Gecneyusalouutl 6O3MOICHOCHb
CYUyeCmBIAMs pA3pabomky




n/n

Haumenosaune o6opynoeanns (PBI1O)

KpaTkie npuMepubie TexHHueckHe
xapaxkrtepuctiiku (PBI1O)

Eauunua

0JTHYECTBO
u:mepemmlK

NpoSPAMMHO20 KOOd, UCHONb3YA
uncmpymenmapuii cped paspabomxu
Urduino IDE u Mongoose OS u asvikos
mpozpammupoganus C\C++, JavaScript.
VIpozpamatupyemolit konmponnep dorxcen
oOnadame nopmamu OIS NOOKTIOYEHUS
WUDPOBBIX U AHATO206bIX YCMPOTICG,
BCMPOCHHbIMU NPOCPAMMUPYEMBLMY
KHORKAMY 1 IAEKIMPOMEXAHUYECKUMU
MOOYAAMU ONA OPSAHUSAYUL CUCINEMbL
PYYHO20 ynpagaeHus, GCMPOEHHbIMU
POZPAMMUDYEMBIMU CBEMOOUOOaAMU Ot
uHOUKayuU pabovezo pescuma,
Bcmpoenuslmu unmepgheicamu USB,
USART, 12C, SPI, I-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas
Habopa Qonscen 6x00unib MOOYib
ImexHuuecKoeo 3peHus , nNPeOCMagnAIYUIl
CcoDOl guruuCIUMENbIOE YCMPOCIMGO CO
BCINPOEHHBIM MUKPORPOYECCOPOM (KOA-60
g0ep - ne Menee 4wm, vacmoma a0pa He
wenee 1.2 [Ty, obvem O3V - ne smenee
1512M6, o0ver ecmpoenHoll namsmu - He
menee 810), unmeepuposanHott kayepoi
(MaKcuManbHoe paspeuterue
BUOCONOMOKA, Nepedagaemozo o
unmepdgpeiicy USB - ne menee 2592x1944
€0.) u onmuyeckou cucmenoil. Modyab
mexnuueckozo spenus domiceH 0baadams
COBMECINUMOCIBIO € PA3IUYHBIMU
NPOZPAMMUPYEMBIMU KOHMPOANEPAMU C
noMougbio unmepgpeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooyne
NEXHUYECKO20 3PEHUS OONNHCEH
lobecneyusame GblnOAHEHUE GCEX
u3MEpeH Uil U GoIYUCTEHUT ROCDPEOCINGOM
lcobcmeennelx BuIvUCTUINENBHbIX
BO3MOJICHOCIEI GCMPOEHHO20
Muxponpoijeccopa. Modynb mexnuieckozo
Bpenus doaxncen obaadame
BO3MONCHOCINBIO KOMMYHUKAYUY C
AHAROSUHBIMU MOOYIAMU HOCPEOCMBOM
wuHbl 1A 6dse nocned08amenbliozo
unmepdheiica ¢ yeavio oanvuetiuen
nepedauu pesynomamos uzmepenuil
epynnbl A0OYAel Ha YNpasasoujee
BOIYUCAUMETBHOE YCHPOUCHIBO,
noodrnouernoe Kk oannoll wune. Moodyne
InexHu4ecko20 3PEHUA QOANCEH
06ecnenugamp HACMPOUKY PEICUMOB
pabomel - HACMPOIIKY IKCNOZUYUY,
bananca 6en020, yeeMOPA3HOCMHBIX
lcocmagasiougux, naowadu
obHapysicusdemoll obaacinu u306paxceHus,
lokpy2nocmu obnapyxcueaemott obracmu
1306paNceHUs, NONONCEHUE
lobHapyscusaemelix obnacmeil
omuocumensio Opya Opyea, MAUUHHOE
o6yyenie napamMempoe HelpoHHbIX cemel




n/n

HaumeHoBanne o6opynoranus (PBITIO)

KpaTkue npumepHbie TeXHHYECKHE
xapakrepucruku (PBI1O)

Eannnua

3MEpEeHHN

Koanuyecrso)

023 obuapyoicenus 06vexmos, popmy u
BakooupoganHble 3Ha4eHus
0OHapyscusaemolx Maprepos muna Aruco,
DaAIMEPBl OOHAPYICUBAEMBIX
OKpYHCHOCMEl, K8AOpamog u
mpey2oabHuKos, napamempos
KOHmMpacmHocmu, pamepos, KPUSU3HbsI U
nonoxceHIA pacnosHagaetbix TUHUIL
\Habop ooncen obecneyusams
BO3MONUCHOCING PA3PABOMKU MOOEHY
MobuLH020 poboma, ynpaeasemoi ¢ FPV-
pedCcUMe nOCPeICHIBOM NPOZPAMMHO20
o6ecnevenus O NePCOHATbLIOZ0
KoMNblomepa 1 MobUAbHBIX YCMPOTICME HA
baze OC Android unu 108,
becnesusaionyezo 603MONCHOCHb
VRpagaeHus MoburbHoIN PoGOMOM U
BCIMPOEHHBLM MAHURYAAMOPOM
nocpedcmeom epagpuyeckozo unmepgetica,
FKJIIOIJGIOUIIIM 8 cebs Habop KHONOK u
nepexmovamenetl, Qxucoucmuxk, obaacme
01 omobpaodicenust sudeo. Habop dorscen
0becneyugams 6O3MONCHOCINb U3YHEHUA
OCHOG pa3pabomKu NPOZPAMMHBLX U
annapamiblx KOMAIAEKCO8 UHIICCHEPHbBIX
lcucmen, pewenuti 8 chepe "Humepuem
Bewenl”, a maxoce pewenuii 6 odaacmu
POBOIMOMEXHUKY, UCKYCCINGENHO20
unmennekma u Mauiunio20 obyuenus. B
cocmag Habopa O0AHCHO 8x00uNte nocobue
N0 UBYYEHUIO OCHOB INEKMPOHUKU U
CxeMomexHuxy, pewtenuii 8 cghepe
"Humepnem sewent”, paspabomxu u
mpomomunupoganuio modeneii pobomos. B
cocmag Habopa QOANCHO 8X00UMb nocobue
MO UZYHEHIIO OCHOB paspabomKu cucmem
HeXHUYECKO20 3PeHUS U 3NEMEHINO8
UCKYCCMBEHHO20 Unmennexma.

Ob6pazoeamenbrblil KOHCMPYKMOP OAs
Mpakmuxu 6104H020 NPOSPAMMUPOBAHUSA C
KOMRICKMOM Oam4uKos

\Pobomomexnuueckuii Habop npednaznayer
A5l U3YHEHUS OCHO8 PODOMOMEXHUKU,
Demaneil, Y3106 U MEXAHUIMOS,
Heo6X00uUMbIX 0151 CO30aHUSA
pobomomexnuyeckux ycmpoticms. Habop
npedcmasanem coboil Korniekm
CHIPYKIMYPHBIX 2AEMEHIN0E,
COCOUHUMENbHBIX FNEMEHINOE U
DACKIMPOMEXHUYECKUX KOMINOHEHMOB.
\Habop nosgonsem nposoduns
brcnepusmenmol Ho npedMemy Qusuxa,
cozdagams u nPOZPAMMUPOEAMb
cobupaemvle MOOERH, U3 KOMRONEHMO8,
exodsaupux 8 e2o cocmas, paboyue Mooenu
MOOUABHBIX U CIIAYUOHAPHBIX
pobonomexHutecKx yCmpoicme ¢
agMmMOMAMUSUPOBAHHBLM YRPABACHUECM, 8
oM yucae Ha KORECHOM U 2YCEHUYHOM
X0O0y, a MAKJICE KOHCMPYKYUTl, OCHOGAHHbIX
bra ucnonb308anUU PAINUIHBIX GUOOG

nepeday (8 Mo yucae YepsiuHbiX U

wm.

12.00
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Hanmenosaune o6opynosanus (PBI10)

KpaTkne npumepHbie TexHHuecKHe
xapakrepucruxku (PBI10)

Eauunua
H3MepeHHs]

Konuyecrno)

BYOuameLx) a maxoice peluazos.
Bempoeniere becnpogodnsie cemesble
pewtenus (Wi-Fi u Bluetooth),
BO3MOJICHOCHT UHINE2DAYUY C
becnaamuviv obaaqnoiy I10,
obecnesusalom 6OIMOACHOCHTb
MPAKINUYECKO20 UYHCHUA IMEXHOI02UT
UHMEpHeMa gewyell 1t OCHOG
LCKYCCMBEHHO20 UHMELNEKMA.
Obecneuusaemcs 603MONCHOCMb
0OBbEOUHEHUA HeCKOAbKIX pobOMOS,
lcOBpaniblx U3 ROOOOHBIX HABOPOS, 6
pynnet ¢ cemesoim g3aumoodeticmeuen.
[Ipedycrompena onyuonarbHas
BO3MONCHOCIE pACUIUpeNUs
DOROANUMEALHLIMU KOMROHEHMAa MU (He
BXOOAUUMU 8 CMAHOAPIMHYIO
KOMRIEKMAyuIo), NO3GONAIOUUMY UV aAMb
IMEXHUNECKOe 3PeHlte U NPOMBIACHHYIO
pobomomexuuxy. [lpedycrompera
8O3MOICHOCIb PAbOMbI HAGOPA ¢
Donoanumensiivirmu obnauHLIMU
icepeucaxu. Illpedycmompennr Munumym
06U NPOZPAMMUDYEMBIX KONMPOLIEPA 8
NAACMUR 0BbIX KOPAYCAX, HO3GOARIOULUX
DOHOBPEMEHNO co30asamp 2 sapuanma
pOobOMOB pa3TUYHO20 HAZHAYEHUS,
UACIONJUX BO3MONCHOCHL PAabOmbl Kax 8
NOMOKOBOM DENCUME, MAK U AGIMOHOMHO;
noszsonsiowux pearuzogams obyueHue
NPOCPAMMUPOBUHUIO 8 HECKONBKUX Cpedax
paspabomxku Ha PazaudnbIX A3BIKAX (K
npustepy, 8 cpedax Mblock, Arduino IDE,
wa siseikax Scratch, C, Python, micro
Python). Kax Munuaysr 00un u3
KOHMPOANEPOE UMeen CINPOeHHYIO
lonepayuonHyio cucmemy, gcmpoennsie Wi-
\Fi u Bluetooth, nopm 0as nodkouenus
nocnedosamensio coeOUHAEMbIX 6HCUHUX
yempoticma (ne menee 20 00Ho8peMeHHO
nookaouaemuix yempoiicms). Kak
MUHUMYM OOUH 13 KOHMPO.INEPOE UMEESH
BO3MONCHOCITIE OOHOBPEMEHHON 3aNUCY HE
menee 8 npoepamm, ¢ 803MONCHOCHbIO
neperxaouenun mexcoy numu. Kar
MUHUMYM OOUH U3 KOHMPOAAEPO8 UMeem
noanoysemuviti Qucnaeii (IPS),
O360AHON UL 8bIBOOUMb OAHHbIE C
Damuurog 6 aude mabauy u epaukos, a
marace co30asaime 6CMpPoeHHbIE 6
koumponanep suoeoucpel. Konuvecmeo
CCHCOPOB U UCROAHUMEALHBIX YCIMPOUCING,
BCMPOCHHBIX 8 OOUH U3 KOHINPOAAEPOE, - HE
smenee 10 wm. Obuyee xoruvecmso
eMennog 8 nabope ne smeree 400 wm., 8
nOM YUCTE ROOKIOYACMbIC MOOYIUL. -
Bluetooth rsto0dynb, - 0601iHOT Oamyux
UHUYU, - YAbMPA3BYKOBOH OAMYUK
AcCmOoAHUS, - OAMUUK yeema, - OaniuK




n/n

HaumenoBaune o6opyaosanus (PBIIO)

Kpatkue npumepnbie Texanueckue
xapaktepucTuki (PBIIO)

Eaununga
H3MepeHHS

KonuuectBo)

Kacanust anexmpomexarnuyeckuti, - IR
MOOYAb, - MOMOP ROCMOSHHO20 MOKA C
pedyKmopos — He Menee 2 wm., -
CepEoOnpUBOO, - NYRbIN QUCIMAHYUOHHO20
ynpaeaenus IR. Habop ooaxcen 6o1me
VKOMAPIEKMOBAH AKKYMYNSMOPHBIMU
bamapessu. Ipoepawanoe obecnevenue,
UCROALIYEMOE 01 NPOZPAMMUPOBUHUS
lcobupaemoix pobomomexnuueckux
viodenett u yempoticmea, GORNCHO Eblimb
docmynto Ons becnaamiozo ckayueanus
s cemu Humeprem u nociaedyrouezo
HCNOIB308ANUA.

Muxpockon yughposoii

Tun muxpockona: 6uosocuveckutt Hacadka
MUKpOcKona: Monoxyasipnas Hasnauenue:
nabopamopnetti Memod uccredosanus:
caemioe noae Mamepuan onmuxu:
lonmuyeckoe cmexno Yeeauuenue
wukpockona, kpam: 64 — 1280 Oxyasper:
WF16x Obvexmuger: 4x, 10x, 40xs
(noonpysicunennuiit) Pesonveepras
roroera: Ha 3 obvexmusa Tun nodceemxu:
seprano wau ceemoouod Pacnonoxcenue
nodceemxu: gepxHaa u HuxcHss Mamepuan
kopnyca: memann [Ipedsemuotii cmonux,
v 90 Hemownux numanus: 220 B/50 Iy
Yucno sezanuxceneii: 1

um.

12.00

\Lughpocas nabopamopust no ghuzuoaozuu
(npogpunbrolit ypogsers)

Obecneuugaem nposedeniie uccredosanus
o ynxyuonuposanuio yenogeyecko2o
opeanuzma. Kovnaexmayus:
BecnpusodHoll Myibmudamyux no
dusnonozuu ¢ 5-10 GCMPOCHHHIMU
Pamuuxasu: Jamuuk apmepuaivio2o
Vasrenus (0...250 mm pm. cm.) Jamvux
Mynbea ¢ QUARA3ONOM UIMEPEHUA HE YIice
uer om 30 00 200 yo/sun Jamuuk
Jme,unepamypbr meaa ¢ ouandazonom
usMepeHus He yxce veam om +23 0o +40C
Hamuuk wvacmomeol Quixanus ¢ OUAna3oHoM
ussmepenus ne yoce vem om 0 0o 100
yura08/Mun Jamuux yckopenus ¢
noxasamensivu +2 g; 4 g; +8 g
Omoenvrvie yempoticmaa: Jamuux KT ¢
QUANAZOHOM UIMEPEHUR HE YOICE YeM Ot -
300 0o +300 mB) Qumuuk cunomep ¢
QUANA36HOM UBNIEPeHUA He yoce yem om ()
0o 40 H Jamuuk oceeugennocmu ¢
DuanazoHom usmepenus He yoce yem om 0
00 180000 ax Axceccyapor: Kabens USB
coedunumensuoiil 3apsdHoe yCmpoLicmeo ¢
kaberem miniUSB USB Adanmep Bluetooth
4.1 Low Erergy Kpamkoe pykogodcmeo no
rcnayamanuu yuhposoli raabopamopuu
IIpozpamatnoe obecnevenue
Memoduueckue pexomendayuu He MeHee
R0 pabom Hanuuue pycckossuiuno2o
lcatima noodepacku Haruyue
B1UOCOPONUK08.

wm.

12.00




