KOMW PECNYBNNKACA MWHUCTEPCTBO

BEA”M?—iLII/IAE;H AA HAYKA OBPA3OBAHNA N HAYKWN

TEPCTBO PECIMYBNNKUA KOMU
IIPUKA3

«2» epans 2023 r. Ne 57-n

r. CBIKTBIBKap

OO0 yTBepxkIeHUH HHPPACTPYKTYPHOrO JIMCTA
nepeuHst 060pyAOBAHNSA, PACXOAHBIX MATEPHAJIOB, CPEACTB 00yYeHH
M BOCIIUTAHHA A co3aanus LleHTpoB 00pa3oBaHUsl €CTECTBEHHO-HAYYHOI
H TeXHOJIOrHYecKol HanpaBieHHocTeil «Touka pocra» Ha
Teppuropun Pecny6anku Komu B 2023 roay

B cootrBerctBuM ¢ nuceMoM DemepasibHOrO  roCyAapCTBEHHOIO
aBTOHOMHOIro  yupexzaeHuss  «lleHTp  DpOCBETHTENbCKUX  HMHULIUATHB
MunucrepctBa npocsemieHust Poccuiickoit ®epepanun» ot 02.02.2023 Ne
100/0202-14 «O coorBeTcTBUM HHGPACTPYKTYpPHOrO  JIUCTA  €IUHOM
TexHosiornyeckoit cpeage HIIO»

NPpHKa3bIBaALO:

1.  VYrtBepauth UHPPACTPYKTYpPHBIA JHUCT I[epe4yHss o0OOpyAOBaHMUS,
PacXOJHBIX MaTepHaloOB, CPEACTB O0y4YeHHs W BOCIHMTAHHA MJIA CO3JaHUs
IlenTpoB  00pa30BaHMsSI  €CTECTBEHHO-Hay4HOM M TEXHOJIOTHYECKOH
HanpasienHocTeil «Touka pocra» Ha Tepputopuu Pecnyonnku Komm B 2023
rony (manee — WHOPACTPYKTYPHBIH JIUCT) COMIACHO MPUIOKEHHIO K
HacTOsILEMY IIpUKa3y.

2. Otneny opraHu3allMd TrOCYJapCTBEHHBIX 3aKyIIOK, OTHENY pPa3sBHUTHSA
obuiero oOpa3oBaHMss W BOCIIUTaHHS  OCYIIECTBIATH  (DOPMHUPOBAHHE
TEXHUYECKOTO 3aJaHHs B COOTBETCTBUU C YTBEPXACHHBIM MHQPACTPYKTypPHBIM



JIACTOM M C ydeToM TpeGoBaHMH 3akoHOHaTenbcTBa Poccuiickoit ®enepaiun o
3aKyIKax.

3. KoHTpons 3a HCnoJHEHHEM NpHKa3a BO3JIOXKHTH Ha 3aMeCTUTENEH
MHHHCTpa 0Opa3oBaHUS M MOJIOAEXKHONW MOMUTHKH Pecnybnuku Kowmn,
OCYWIECTBJIAIOLIMX B COOTBETCTBUM C paclpeiesieHueM oO0s3aHHOCTeH
KOOpAMHaLMI0O paboTel B cdepe BocnUTaHMsA, oOliero oOpa3oBaHuA,
roCyIapCTBEHHOTO KOHTpPOJs (HaZ30pa) B paMKax INepeNaHHBIX IOJTHOMOYHIA
Poccuiickoii ®enepanu.

W.o. muHHKCTpa H.B. SlkumoBa




[Ipunoxenue
K npukasy MuUHHUCTepcTBa 00pa3oBaHus
u Hayku PecniyOnuku Komu
OT «od »

oY 2023 1. Noe S#-h-

MHupacTpyKkTypHBI# THCT

nepeyvHs 000pyI0BaHUA, PACXOAHBIX MaTEPHANIOB, CPEACTB 06ydeH s
¥ BOCITUTaHMA 111 co3aHus LIeHTpoB 00pa3oBaHUs eCTeCTBEHHO-HAYyYHO
¥ TEXHOJIOTHYECKOI HampaBieHHOCTel «Touka poctax

Ha Tepputopun Pecriy6nuku Komu B 2023 roay

Ne
n/n

HaumenoBaHue obopyaosauns (PBITO)

Kparkie npumepHbie TexHHYeCKHE
xapakrtepucruki (PBI1O)

Eannnua
H3MepeHHs

i‘(o.ﬂ HYECTBO

HaumenoBanne HanpapneHns: "060pydosanue 01A 061{e0dpa306AMEIbHBIX OPZAHI3ALULL, HE ABAIOUUNCA
MUATOKOMRACKMHbIMU "

HaumenoBaHue paszaena:
"EcTecTBEHHOHAaY4YHas HANIPABIEHHOCTL"

\ugpposas nabopamopus no ¢pusuxe
(Yuenuveckas)

Obecneuugaem blnoaHeHuUe
DKCHEPUMEHMOB RO MeMAM KYPCa (PUuzUKU.
\Komnaexmayua: Becnposodnoii
MYIEMUOamuuK no gpusuxe ¢ 6-10
sempoentoLvu oamyukamu: Lugposoii
Damyuk memnepamypul ¢ OUAnasoHoM
usMepeHus He yoce yem om -20 0o 120C
L{ughpogoii damyuk abconomrozo
0asReHIsE ¢ OUANAZOHOM UIMEPEHUs He
yarce wem om 0 0o 500 xlla Jamyux
WazHumHo20 noas ¢ OuUanazoHom
usmepenus ne yoce yem om -80 0o 80 mTn
lamuux Hanpax)ceHus ¢ duanazoHamu
wamepenus He yoce yem om -2 0o +2B; om
-5 00 +3B; om -10 00 +10B; om -15 do
+15B Hamyux mokxa e yoce yem om -1
0o +1A4 Hamuux axcenepomemp ¢
rroKazamenamu He mMenee yem: £2 g; 4 g;
+8 g Omoenvroie ycmpoiicmea: USB
ocyunnozpad) ne menee 2 kanana, +/-10 B
Mrceccyapei: Kabeav USB
CoeOuHUmMenbH bl 3apsaoHoe yempoiicmeo ¢
kabenesm miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ona
nposederus sxcnepumenmos Kpamxkoe
pyK080dcmeo no sxcnayamayuu yugposoi
1abopamopuu Ilpoepammuoe obecneverue
Memoduueckue pexomendayuu (40 pabom)
Hanuuue pycckosswiunozo catima
noddepacku Hanuvue gudeoponuxos.

wm.

21.00

Llughposas nabopamopus no xumuu
(yuenuveckas)

Obecneyugaem eblnoaneHue
1abopamopHuix pabom no Xumuu Ha
VpOKax 8 OCHOBHOU WKONE U NPOEKMHO-
1CCned08amenbekot deamenbiocmu
yuawguxcs. Komnnexmayus:
(BecnpogoOHOT MyILMUGAMYUK NO XUMUL C
3-a152 ecmpoennvimu damyuxamu: Jamyux
pH ¢ duanazoHom usmepenus He yoice wem
om 0 0o 14 pH Jamwuk

wm.

JleKmponpOBOOumocmu ¢ ouanazoHamu

21.00




n/n

Haumenosanne oGopynosanus (PBIIO)

KpaTkue npiMepHLIle TexHnueckHe
xapaxkrepuctuxkH (PBIIO)

Eaunuua
H3IMepeHus

KosiHuecTBO;

usmepenus He yxce yem om () oo 200
MkCm,; om 0 9o 2000 mxCm; om 0 do
20000 mxCm Jamuux memnepamypel ¢
OUANAZOHOM USMEPEHUS HE YHCe YeM on -
120 00 +140C Omodenvhvre damyuru:
VIamyux onmuyeckoit nnomuocmu 525 v
Urceccyapwi: Kabene USB
coedunumensHolil 3apsadHoe yempoicmeo ¢
abenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pyxosodcmeo no
BKCnAyamayuu yughpogoii nabopamopuu
[Habop nabopamopnoii ocnacmxu
ITpoepammnoe obecneverue
\Memoouueckue pexomenoayuu He meree
K0 pabom Hanuuue pycckoazutuno2o
catima noodepcku Hanuuue
BUOEOPOAUKVB.

[{ughposas nabopamopus no buonozuu
(yuenuueckas)

Obecneyugaem gvinonHeHue
1abopamopHelx pabom Ha ypokax no
buon02UU 6 OCHOBHOU WIKOE U NPOEKMHO-
uccnedo6amenbekou 0esmeabHoOCIu
Tyuau;uxc,q. Komnnexkmayus:
\becnpo8odnoil MyRbmudamuux no
buonozuu ¢ 5-10 6CMPOEHHLIMU
Oamyuxamu: Jamuux eraxciocmu ¢
Puanasonon usmepenua 0...100% Jamuux
oceenjeHHoCmu ¢ QUANA30HOM UBMEDEHUS
re yorce yem om 0 0o 180000 ax Jamyuk
pH ¢ duanasonom usmepenus He yoce uem
om 0 do 14 pH JJamuux memnepamypwt ¢
OUANA30HOM UBMEDEHUS HE YoKce Yem Om -
20 0o +140C Jamuux memnepamypeol
okpycaronjeti cpedsl ¢ OUANAIOHOM
usmepenus He yxce uem om -20 oo +40C
Kceccyapel: 3apaduoe ycmpoiicmso ¢
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pykosodcmeo no
srcnayamayuu yughposoti aabopamopuu
[{ughposas sudeokamepa c
MemaniuyecKUM WMAamugoM, paspeutenue
e menee 0,3 Mnuxc IIpozparmuoe
lo6ecneuenue Memoduueckue
pexomenoayuu ne menee 30 pabom
Ynaxoexa Haauuue pycckosasviunozo
catima nOOOePIICKU, HaTudue
BUOEOPONUKOB

um.

21.00

HaumeHoBaHHe pazgena: " JJonoaHKUTeNbHOE
oGopyaoBaHue"

Q6pazoeamenvroiit HAOOP 0N U3yYeHus
MHO20KOMROHEHMHBIX POBOMOMeXHUYECKUX
lcucmem u MaHUNYIAYUOHHLIX poOBomos

Ob6pazogamensnsiii Habop dondcen Getme
MpeonasHavex ORA U3yHeHUA
pobomomexHuy ecKux mexnono2ull, OCHOE
UHDOPMAYUOHNBIX MEXHONOZUN U
imexHono2ult NPOMbIUNEHHOU
asmomamusayul, a MaxKx#ce MexHono2ul
NPOMOMUNUPOCAHUS 1t AOOUMUEHO20
mpousgodcmea. B cocmas nabopa
DONHCHBI BX00UMb KOMRACKMYIOUjUe
ycmpoiicmea, obaadaiowjue

14.00

KkoncmpyxmugHoll, annapamxou u




n/n

HaumenoBaiine o6opynosanusi (PBIIO)

KpaTkHe npuMepHbie TeXHHYECKIE
xapaktepucTuku (PBI1IO)

EaMHHLA
H3MEpPEeHHSR

Konnuecrso

NPOZPAMMHOU COBMECMUMOCMbIO OpY2 C
Opyeom. 1) Komnaexm koucmpykmugnoix
BAEMenmog U3 Memanna u nRACMUKa O
lc60pKu MoOeneti MAHUNYIAYUOHHBIX
POOOMOE ¢ yeno8o KiHemMamuxoti,
nrnockonapannenbHON KUHeMamuxod,
IDelta-kunemamuxoti. 2)
HnmennekmyansHoiii Cepeomooyib ¢
UHMESPUPOBAHHOU CUCMEMOTT YNPABAeHUS -
ke menee 7utm. Cepeomooyab 00NdHCeH
0bnadame UHMEZPUPOBAHHOY CUCMeMOTl
ynpaeaenus, obecnequgaioujeii oOpamnyio
C6A3b UNU KOHMPONb NAPAMEMPOB -
nonooiceHue 8ana, CKOPOCMb 8paujeHus,
Hazpyska npueodd, a maxice
lobecneyugarolfeti 663MONCHOCb
nocnedosamensHo20 NOOKMOUEHUA Opye ¢
OpY20M U YNPABREHUA CEPEOMOOYAAMU NO
r10Cne008amenbHOMY NOAYOYIIEKCHOMY
acunxponnomy unmepgpeticy.  3)
(IPo6omomexnuieckuti KoHmpoanep,
mpedcmasanowuill coboit MoOynvHoe
ycmpoticmeo, éxniodaioujee @ cebs
o0HONNaMHbIIE MUKDOKOMNBIOMED 0415
BbINONHEHUS CROJNCHBIX BLIYUCUMERbHBIX
lonepayuil, nepugheputineiii konmponaep
ONs YRpagneHus HEUHUMU YCIMPOUCMEamu
u nramy pacuupenus Ona NOOKAOY eHus
sHewHux ycmpoiicme. Moodynu
pobomomexnuieckozo KORMpoanepa
DonxcHbl 061a0amb 00HOBPEMEHHOU
KOHCIMpPYKmMuUgHo, annapamuoi u
MpOZPAMMIION COBMECIUMOCMbIO OpYe C
Opyeom. Pobomomexuuueckuii konmponnep,
ondiCcen yO08aemaopsame mexHuU4eCcKuM
XaPaAKMepUCMuKam: Kon-60 soep
BCHIPOEHHOZ0 MUKPOKOMNbIOMEPA - He
venee 4, makmogas wacmoma adpa - e
venee 1,2 I'Ty, o6vem O3Y - e menee 512
M6, narumue unmepcpeticos - SPI, 12C, 1-
wire TTL, UART, PWM, yughpossie - ne
Menee 16 wm u ananozogete nopnet - He
MeHee 8 wim Ona ROOKNOYEHUA BHEUIHUX
ycmpoticms, 6Cmpoentblil Muxpoghou, a
maxxce WiFi unu. Bluetooth ons
KOMMYHUKAYUYU CO BHEULHUMU
lycmpoticmeamu. Po6omomexnuueckui
oHmpoanep donxcen obecnevugams
BO3MOMCHOCMb NPO2PAMMUDOGAHUA C
lnomoryvro cpedcme azvikog C/C++, Python
1 c8060010 pacnpocmpanaemoit cpedst
rduino IDE, a makoice ynpaenenus
MoOensimu poO6OMOMEXHUYECKUX CUCMEM ¢
nomouyoio cpedot ROS. 4)
TTpozparaupyessiii KOHmpoanep - ne
venee lum. [pospammupyemoril
konmponnep 0oadcen npedcmagIams
lcoboii guruucaUmMenbHulll MOOYNb,
6aadarouyum YyuhposuIMu Hopmamu - He




n/n

Haumenosanue oGopynosauuns (PBI1O)

KpaTkHe npHMepHbIe TEXHHYECKHE
xapakrepucTku (PBI1O)

KonanyecTso)

Menee 8 wim u aHano208bIMU ROPMAaMU - He
menee 16 wm, unmepgpeticamu UART,
12C,SPI, TTL, a makace modynem
becnposoonoii céasu muna Bluetooth unu
WiFi onsa cos0anus annapamuo-
npoepammuelx peutenuii u
“ymuvix/cmapm"-ycmpoiicms ons
paspabomxu pewenuii "Humepnem
sewjeii”. 5) [Inama pacuupernus
NPOCPAMMUPYEMO20 KOHMPOAREpd — He
menee lum. Inama pacuwupernua dorxcHa
obecnevusams GOIMONCHOCMb
MOOKNOYEHUA YHUBEPCANTbHORO0
BLIYUCTUMENBHO20 MOOYNA K cemu
nocpedcmeom unmepgpeiica Ethernet.
ITnama pacuwiupenus doadxcna obnadame
nopmamu 6600a-661600a 01 NOOKMOYEHUS
YUPDPOGHIX U AHANOZ0BBIX YCMPOTICME — He
uenee 40 wm, unmepgpetic SPI u
BO3MONUCHOCMBIO ROOKIIOYEHUA GHEWH el
kapmer nasamu. 6) Modyne mexnuueckozo
3penua, npedcmagnsiouuil cobot
YCmpoticingo Ha 6ase GuIYUCAUNENLHOO
MUKDOKOHINPOAAEPA U UHINEZPUPOBAHHOU
kanepel, obecneyudarjee pacno3HagaHue
pocmetiuiux u300paxdceHuil Ha mooyne 3a
icuem cobCmeeHHblx 8ol HUCTUMENbHBIX
go3mooicHocmeil - ne menee Jum;

00ynb MexXHUYeCK020 3PeHUst QONIHNCEH
becnenugamo 803:MONCHOCb
KOMMYHUKAYUYU ¢ AHANOZUMHBIMU MOOYAAMY
lnocpedcmeom wuner na 6ase
nocnedogamenbho2o unmepghetica ¢ yenvio
DaavHetiuleli hepedaiu pe3yrbmarnog
u3Meperuil cpynnel Mooyneit Ha
ynpaensiioujee geryucaumensHoe
YCmpoiicmeo, NOOKIOY eHHOE K OaHHOT
peune. Modyne mexruueckozo 3penus
Doacen obecneyusame 603M0OHCHOCMb
oCyufecmename HacmpouKy Mooy
Imexnuuecko2o 3penus --nacmpotixy
sxcnosuyuu, 6ananca 6e1020,
1GEMOPA3HOCMHBIX COCMAGAAIOUUX,
marowadu obrapyxcugaesoit obnacmu
1306padICenUs, OKpyanocmu
o6Hapyxcusaemoli obnacmu uz06padiceHus,
ronoxcenue 0GHapyxcugaemolx obracmei
lomuocumenoro opye opyza. Modyaw
mexHuuecko2o 3penus 00aNcen
obecneyusams O3MONCHOCIb HACMPOUKU
Ha 00HOBPeMEHHOE 0OHApYNCeHUE He MeHee]
10 pasnuunbix 00uHOUHbIX 0OBEKINOE 6
lcexmope 0630pa, nubo He menee 5
COCMABHBIX 6ObEKMOB, COCMOAUJUX U3 He
menee 3 pasnudHulx padpuieckux
mpusmumugos. Modyae mexHuveckozo
3penus 0oaxcen 061adame 6CMPOCHHBIMU
unmepgpeticamu — USB, UART, 1-wire TTL,

[2C, SPI 058 koMMyHuKayuu co GHEUHUMYU




n/n

Haumenosanue o6opynosanus (PBITO)

KpaTkne npumepHbie TexHHuecKkHe
xapaktepucTukn (PBIO)

EanHnua
H3MEPEeHHS

KoJiHuecTBO

nooxaoaeme;Mu yempoticmeamu. 7) B
cocmag Habopa OoNxCHb 8x00uMmb
yugposwvie ungopmayuonno-cencoprole
MoOynu, npedcmaensioujue cobo
vempoticmea Ha baze npozpaMmupyemozo
KOHMPOAREPA U UBMEPUMERLHO20
baemenma. L{ugppoaoii modyns doaxcen
obradame 6cmpoeHHbIM
MUKDOKOHINPOIAEPOM (IAKMOBAs
wacmoma - He menee 16 MI'y, wuna
Oanneix — ne menee 8 Kéatim),
unmepheticamu Ons NOOKAIOHEHUA K
Fmeumu,.w ycmpoticmeam: yugppoasvie u
ananozogvie nopmel, I-wire TTL, pazvem
tmuna RJ. Liughposoii modyne donxcen
obechedugams 803MONCHOCMb
KOMMYHUKAYUU C AHANO2UHHBIMU MOOYNAMY
nocpedcmeom wiuns Ha 6ase
nocnedogamenvHozo unmepdgpeiica ¢ yeavio
Danvretiuell nepedayu pe3ynomamos
usmepenuti 2pynnel Mooyneit Ha
Vhpagasioujee GolHucCIumensroe
ycmpoiicmgo, neOKaoueHHOoe K 0aHHON
wune. B cocmag nabopa 0onxcHO
BX00UMb. YUPPOBOT MOOYIL MAKIMOBOT
Kronku — He Menee Jwm, yugposoii
MOOYTb C8eIMoou0da — He meriee 3uim,
Yughposoit Modynb KOHYEBO2O
npepuigamens — ne Mewnee Jum, yugpogoi
MoOyabL Oamyuxa yeema — ne menee lum,
yughposoii modyne RGB ceemoduoda — ne
venee lwm. 8) B cocmag Habopa 0oniCHbi
6x00UMb dN1eMeHMbl 0N COOPpKU
BaKyyMHO20 3aX6aMA: BAKYYMHUA
npucocka — ne menee fum,
ONEKMPOMAZHUMHBLI KNANAH — He MeHee
Twim, eaxyymuviii nacoc — ne menee lwm.
9) B cocmas nabopa donxcen 6xodume

V4 eOHBITI KOMREK, 8KNI0YAUUull 6 cebs
yuebroe nocobue, Habop bubnuomex
InpexmepHbLx 31eMenInos 0as
mpomomunupoganus modeneii
MAHUNYIAYUOHHBIX POBOMO8, A INAKIHCE
npoepammuoe obecneuenue Ona pabomsi ¢
wabopom. [poepammuoe obecneuenue
00NNCHO 0becnevu8ame MmpexmepHyio

UV ANU3AYUIO MOOENU MAHUNYAAYUOHHO20
poboma (¢ yenoot, NIOCKONApaNenbHoll U
denbMa-KuHeMamuKoli) 6 npoyecce
pabomol, obecneuugams nocmpoenue
npocmpancmeenHol mpaexnopuu
DGUIICEH U UCROTHUMENBII020 MEXAHUIMA
Manunyasyuonnozo poboma,
BO3MONCHOCIb 3a0aHUA
nocredosamenbHoOCmu movex 01
MPOXOHCOEHUA Hepe3 HUX UCRONHUMENbHOZO)
MEXaHu3Ma MAaHuURYIAYUOHH020 poboma.
IIpoepammroe obecneuenue 00JHCHO

VHKYUOHUPOBAMb, KAK 8 0INOEIbHOCINY 6




i/

Haumenosanue o6opyaosanus (PBI1O)

KpaTkune npumepHbie TexHnueckne
xapakrepucTuki (PBI1O)

Eaunnua
H3IMEpEHHUS

0JIHYECTBO

Bude cpedvi MOOCIUPOBAHUS, MAK U 6
pedicuMe MOHUMOPUNH2A 8 PeansHOM
BPEMCHU NPU NOOKAIOY eHUU Modenu
Manunynamopa nocpedcmeom
pobomomextuueckozo konmponnepa.
WIpozpammnoe obecheuenue QONNCHO
obecneyusams OIMONCHOCMb NOCMPOEHUs!
CPAPUKO8 3A0AHHBIX U MEKYUUX

06001 enHbIX KOOpOUHAmM
MAHURYASYUOHHO20 poboma, 2paguros
BHAueHUlt ckopocmel u YyCcKopeHus,
epagburog pacuemnslx sHavenuti HA2py3Ku.
IIpocpammnoe obecneyeriue OONHNCHO
no3goaname 3adasams
MOCIe008amMERbHOCIIb NEPEGUHICEHUT
MAHUNYISMopa nocpeocmeom Habopa
komano 8 6aouHo-2paghuyeckom
unmeppetice.  Yuebroe nocobue 0onxcro
cooepoicame mMamepuansl no papabomke
impexmepubix modeneii MoGUIbHbIX
po6OMO8, MAHUNYAAYUOHHBIX POHOMOE C
PAIRUYHBIMU MUNAMU KUHEMAMUKU
(Y2noGas Kunemamuxda, mioCcKo-
napanienoHas Kunemamuka, densma-
kunemamuxa, SCARA wnu poivasicuas
xunemamuxa, nramegopma Cmioapma u
im.n.), UHCIMPYKYUU NO NPOEKINUPOBAHUIO
pobomos, uHcmpyKyuu 1 Memoouxu
OCYIUeCMBNICHST UHICEHEPHBIX PACYemOog
Vipu npoeKmuposanuy (pacyemst Hazpy3sKu
U MOMEHMO0G, pacuem MouHocmu
npueodos, pacyem napamempog
KUHEMAMUKY U M.n.), UHCMPYKYuu no
paspabomxe cucmem ynpagneHus u
mpoepasimMHo20 obecneyenus Oas
VnpagaeHus pobomamu, UHCMpyKyuu u
MemoOuUKU no paspabomxe cucmem
VIpagaenus ¢ INEMeHmamu
UCKYCCIMBEHHO20 UHMENIeKMa U
MQUIUHHO20 0bYYeHUs.

Yemovipéxocesuii yuednutii pobom-
MAHURYAAMOP ¢ MOOYTbHBIMU CMEHHBIMU
Hacadkamu

Yuebnorii pobom-manunyasmop
npednasHauen Onsa 0COCHUA
lobyualoumMuca 0cHog pobomomexHuxu,
0719 nod2o0mosku obyuaruuxcs K
BHEOPEHUIO U NOCNEOVIOeMY
1ChOAb30BaAHUIO pO6OMOG 8
NPOMBILLICHHOM RPOU3BOOCMEGE.
\Koauuecmego oceii poboma manunyaamopa
- yemvipe. [lepemeujenue uncmpymenma 6
MpocmpaHcmee no mpem oCsM Q0NHCHO
VAPAGASMbCA ULAS0BLIMU OGUSAMENAMU.
\Hanpsoicenue numanus wazo6olx
Deuzamenei ve 6onee 12 B.
Cepsodguzamens yemaepmot ocu O0ANCeH
lo6ecneyusame HOBOPOM UHCIMPYMEHMA.
Yzon nosopoma manunynsmopa na
loCHOBaHUU BOKPY2 BePMUKAILHOU OCU HE
wenee 180 epadycos. [na onpedenenus
NOR0CEH IS MAHUNYASMOPA NPU nOGopoIne

wm.

7.00




No
n/m;

Hauvenobanne o6opyaosanus (PBI1O)

KpaTkne npuMepHbie TeXHHYECKHE
xapakrepuctukn (PBIIO)

Eannnua
H3IMepeHHs

KosiHuecTRO|

BOKPY2 6epMUKATHOU OCU QONNCEH
UCcnoAb306ambeA InKooep. Yzon nosopoma
3a0Hez0 nieya Manunynamopa ve mexnee 90
epadycos. Yeon nosopoma nepednezo
nreua manunynamopa He meree 100
epadycos. [Ina onpedenenun nonoxcenus
2a0He20 u nepedHe20 nney Manunyiamopa
QondICeN UCNONL308aMbCA 2UPOCKON. Yeon
noGoOpOMA NO Yemeepmou 0cu He MeHee
180 2paodycos. Jorxcra 6oime
BOIMONCHOCHIL OCHAUJeHUS CMEHHBIMU
macadxamu (nanpumep, depocamens
Kapandawa uru paomacmepa, RPUCOCKA ¢
lcepaodsuamenem, Mexanu4eckoe
3axgamnoe ycmpoticmeo ¢
cepgoosuzamenem, ycmpoucmeo 0ias
Ta3epHOIl 2PasUPOsKU WU YCIMPOLicmEo 0}1;11
3 D-nevamu). Munumanonas
KOMAAEKMAlUsi CMEHHBIMU HACAOKAMU.!
HeaMamu4eckull 3axeam (RpUcocka),
MexaHuyecKkull 3axeam, Hacaoka
Oepocamens Ons
kapandauta/mapkepa/pyuru, Hacaoka
nepexoOHUK 011A KPENACHUS COBMECMUMbBIX
KOHCMPYKMUGHbIX Oemanei u
KOHCIPYKYULL, HACAOKA 1A3ePHOLl
epasupoeku, Hacadka 3 D-neuamu (Ons
pabome: ¢ nnacmuxom PLA ¢ duamempom
wumu 1,75 am). Jonoicen Ootmb ocHauyer
cepaonpuUBOOOM 0N NHEBMAIMUYECKO20 U
Mexanuueckozo 3axeamos,
lobecnevugarOUfUM 8pAUJEHUE 3aX6AYEHHO20
0bvbekma 8o apemMs nepemeljeHus,
mosopom nepemeuyaemozo 0bvexma 8okpy2
sepmuranvHoll ocu. [Ans obecneuenus
(DYHKYUOHUPOBAHUA NHEBMAMUYECKO20
Baxeama donoicen Gutme OCHauyenN
BCIMPOEHHOTI 8 KOPNYC MAHUNYAAMOPA
nomnoil. Jonocna 6bimb 803MONCHOCING
MOOKIIOEHUS QONOIHUMENbHBIX
yempolicing (Hanpumep, mpancnopmepa,
penvca ona nepemewjenus poboma, nyneina
YIpaGAeHUA MuUna OACOUCIUK, Kamepbl
MAUUHNO020 3DEHUA, ONMUYECKO20
Damuuxa, Mooyns 6ecnpogodHo2o
Docmyna). Po6om-manunynamop donscen
lobecneuusame hepemeujerue Hacaoku 6
npocmpancmee, aKmusayuio Hacaoky,
BOZMONCHOCIb NOTYHEHUA CUSHAN08 OM
Kamepul u OAMYUKO8, BO3MOJICHOCIHTb
VHpaeaenus OONOAHUMENbHbIMU
yempoticmeamu. Mamepuan kopnyca —
anrosunuil. Juamemp paboueii 3onbl (6e3
Vuema Ha6ecHo20 UHCINPDYMEHMA u
wemeepmoii ocu) e menee 350 mm.
Humepgeiic nookmouenus — USB. Jlonxcen
uMemb GO3MONCHOCING ABIMOHOMHOU
pabomel u eHeutne20 ynpanenus. Ina

HeutHe20 ynpasaeHust QONNCeH bolms




n/n

HanmenoBanne o6opyrosanus (PBIT1O)

KpaTkune npumepHble TexHHYeCKHe
xapakrepuctiki (PBI1O)

Eaunuua
H3MEpeH s

I.COJIHHCCTBO

1PeOYCMOMPEH NYAbIM, ROOKRIOYAEMbIN K
pobomy no Bluetooth. ¥Ynpaenaiouuii
KOHmMpOAnep donxcer Goimob cogMecmuM co
cpedoit Arduino. Ynpaensrowuil
KOHMPOAnep cosmecmum co cpedotl
npozpammuposanus Scratch u aseikom
npoepammupoganua C. Jonxcen
lobecneuusame nogopom no nepevim mpem
OCAM 6 3a0aHHbBIL Y201 U HA 3A0AHHbIT
veon, nogopom no uemegepmoit ocu na
Badarolil Y200, QGUNCEHUE 8 KOOPOUHAM b
X, Y, Z, nepesmeiyenue na sadannoe
paccmosanue no koopounamav X, Y, Z,
nepeoauy OanHuIX 0 MeKyUjem nOT0NCEeHUN
Venos, nepedavy OQHHbIX O MeKYujux
Koopounamax uncmpymenma. fonsicen
noooepaxcusams nepemelyerie 8
0exapmosslx KOOPOUHAMAx u yanax
nosopoma oceil, ¢ 3a0aHHOI CKOPOCMbIO U
yckopernuem. Tunel nepemeugenui g
dexapmossix Koopounamax: 0GudiceHue no
mpaexkmopuu, 08uUdNCEHUE RO NPAMOU
MedHCOY OBYMS MOYKAMU, NEPenpulzusanue
U3 MOYKU u MOYKY (nepernoc obvekma).
Kopnyc donicen Oblme 6 3aujuiyeHHOM
ucnoanenue (kracca ne nudice IP20).

Obpaszosamenvhelil HAGOP NO MexaHuKe,
vexamponuke u pobomomexrHure

Habop donacen boime npednasnaven ona
nposedens yuebnulx 3aHamuit no
UIYHEHUIO OCHOB MEXAMPOHUKU U
poGomomexHuku, NPAKMUYECKO20
Mpumerenus 6a3oeelx 1eMeHmos
BACKMPOHUKU U CXEMOMEXHUKY, a MAaKd*Ce
Haubosee pacnpocmpanerHoN IReMeHMHO
Oa3bl U OCHOBHBIX INEXHUYECKUX Petlenutl,
NpUMEHAEMbIX NPU NPOEKMUPOBAHUL U
NPOMOMUNUPOBAHUN PASAULHBIX
UHICEHEPHBIX, KUBEPHEIMUYecKUX U
scmpausaemoix cucmem. B cocmag nabopa
00NHCHBI 8X00UMb KOMPIEKMYIOUjUe U
ycmpoticmea, obnadarowue
KOHCIPYKIMUBHOT, INEKMPUYECKO,
annapamuoil u nPozPaMmMHol
coemecmumocmuio opyz ¢ opyeom. B
cocmag Habopa doaicer 6x00umsb
KOMPIEKM KOHCMPYKIMUBHBIX 91EMEHMO08
u3 memanna oan cbopxu maxema
MAHURYAAYUOHHO20 POBOMA U KOMNAEKIN
MEMANTUY eCKUX KOHCMPYKIMUBHBIX
PAEMEHMO8 OnA cOOpKU Makema
MobursHo20 poboma. B cocmas nabopa
DONHCHBI 6X00UMb NPUBOOA PAINUYHOZO
muna: Momopul ¢ UHMeESPUPOBAHHBIM UIU
BHEWHUM OAMYUKOM HONOICEHUS — He
meree 2uum, ceponpusod 6onbutol — He
Menee 4uim, cepeonpusod maabiii — He
Menee 2uim, npugood ¢ 603MOHCHOCMNbIO
YNpasnenua 6 ulazo60M pejxicume — He
menee 2uim. B cocmag nabopa oonochel
ex0dums 3nemenmet 0a c6opku

uim.

14.00




n/n

Haumenopauue oGopynosanus (PBI10)

Kparkie npumepHbie Texnuueckne
xapaktepucTuku (PBI1O)

Eannuua
H3MepeHHs

KosinuectBo)

BAKYYMHO20 3ax6ama: 6aKYYMHAS
npucocka — He meree lwm,
OAEKIMPOMAZHUMHBIN KNIANAH — He MeHee
Twm, saxyymuuoiii nacoc — ne menee lTum.
B cocmas nabopa doaxcna éxoduniv
onemenmuan 6aza 0as
npomomunuposanus: nrama ons
becnaeuto2o npoMomunUpPoOGanus,
YCOMNRICKIN NPOBOO0OB PA3TULHO20 MUNA U
ONUHbI, KOMANEKM PE3UCINOPO8, KOMIAEKN
c8emodu0008, cemucezmMeHmHulil
uHOuKkamop, oucnneti JXK-muna, knonku —
He MeHee Suim, nomeHyuoMempol — He
venee Jutm, ungppaxpacnviii damuux - ne
venee 3uim, ynompasgykogoit 0amuuk - ne
Menee Juim, damuuk memnepamypul - ne
wenee luim, damuux oceeujeHHocmu - He
wenee [uim, modyne Bluetooth — ne menee
lwm, mooyne HK-npuemnuxa — ne menee
luim, mooyne HK-nepedamuuxa 6 ude
KHONOYHO20 nynema ynpaenenus — lwm,
lakkymynamop — ne menee lwm, sapadnoe
yempoticmeo — ne menee luum. B cocmag
Habopa 0ondicel 8X00UMb MYAbMUOAMYUK
ONA USMEPEHUs meMnepamypsl u
BAAXHCHOCMU OKPYICAIoujell cpedbl — He
venee lwum. Mynomuoamuux Oonocen
o61adame Gcmpoenbim
MUKPOKOHMPOIAEPOM (IAKImoeas
wacmoma - ne meree 16 MI'y, wuna
Dannvix — e menee 8 Kéaiim),
unmepghesicamu ONs NOOKIIOUEHUA K

8Hew HUM Yycmpoticingam: yugpoesie u
ananozogvie nopmeoi, 1-wire TTL, pazvem
imuna RJ. B cocmas nabopa domxcen
BX00UMb KOMNNEKIN YHUBEPCANLHBLX
BbIYUCTUMENbHBIX MOOYIel,
inpedcmagnaouux coboli 6azosyio nramy,
ramy pacuiupenus 01 cemegoo
83aUMO0ELICMBUS U RAAMY NOOKAIOY eHUs
cunosoil nazpysxu. Bxoodsuue 8 komnnexm
yempoticmea doadxcusr obnadame
00HOBPEMEHHOU KOHCINDYKMUGHO,
DRekmpuueckoll, annapamnol u
MPOSPAMMHOT COBMECIUMOCTbIO OpY2 €
Opyeosm. basosan naama yHugepcansHoco
BBIYUCTUINEABHO20 MOOYA OOAIHCHA
npedcmasinme coboll npospammupyemslii
xoHmpoanep é cpede Arduino IDE wnu
ananozuunsix c60600H0
pacnpocmpansemulx cpedax pazpabomki.
\bazoeas niama donxcra obradame
ecmpoennoimu unmepdgheticaru 0
nOOKNIOUeHUA YUPPOBLIX U AHAT0208bIX
yempoticma, 6cmpoerbiMu
unmepdpeiicamu USB, UART, 12C, SPI, I-
wire TTL, Bluetooth, WiFi. ITnama
pacutupens donxcna obecnevugams
BOZMONCHOCIND NOOKOYEHUA




n/m

Hanmenosanne oGopynosanus (PBIIO)

Kparikne npiumepHbie TexHHYecKHe
xapaktepucruku (PBI1O)

Eannnua
IMEpEeHHS

OJINYECTBO|

VHUBEPCANBHO20 BLINUCTUMENbHO20 MOOYNS
K cemu nocpedcmaom unmepgpeiica
\Ethernet. [Tnama pacwupenus dorscna
obnadame nopmami 6600a-661600a 018
MOOKMIOY EHUA YUPPOBBIX U GHANO20GIX
ycmpoticme, unmepgpeiic SPIu
Leoswoom:ocmbio ROOKNIOYEHUA GHEUHET
kapmol navisamu. [Inama pacuupenus ons
OOKAIONeHUSA CUNOBOT HACPY3KYU QOANCHA
0becneuusams 0IMONCHOCMb NPAMO20
noOKMIOUEnUs BHEWt el CUN0BOT HAZPY3KU,
a MAKIHCE PeSYyRUpPyemMoli Hazpy3ku
%ocpe()cmeom PWM unmepgpeiica. B
cocmag nabopa donvicen 8xo0ume
pozpammupyeselii kKonmpoanep,
lobecneyusarouuii G03MO*CHOCMb
ocywecmensime paspabomey
npozpamamnozo kooda, UCHONbL3YA
uHcmpymenmapuii cped paspabomku
Arduino IDE u Mongoose OS u s3viko6
npoepavamupocanua C\C++, JavaScript.
Ipoepammupyemviii konmpoarep oonicen
obnadame nopmamu 018 NOOKAIOYEHUA
WUPPOGLIX U AHATO20BLIX YCMPOTCME,
BCMPOCHHBIMU NPOZPAMMUPYEMBIMU
KHORKAMU U 3ACKIMPOMEXAHUYECKUMU
MOOYAAMU ONA OPEaAHUIAYUL CUCINEMbI
DYUHO20 YRpagreHus, 6CMpoeHHoIMU
pocpaMMUupyemMuiMi caemoouo0amu oas
uHOUKAYUU pabouezo-pexrcuMa,
ecmpoennvimu unmepgpeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
\[Ethernet, Bluetooth, WiFi. B cocmaes
Habopa 0ondiceH 8X00uMms M00yb
VNEXHUYECK020 3peHust , npeocmagaIoujull
COBOT GoIYUCTUMENBHOE YCMPOTICMBO CO
BCMPOEHHBIM MUKPORPOYECCOPOM (KON-80
]ﬂ()ep - He MeHee dwum, yacmoma s0pa He
venee 1.2 I'Ty, 06vem O3V - ne menee

15 12M6, 06vert gecmpoennoit navamu - re
wenee 816), unmezpuposantoll kamepoil
(vaxcumanvHoe paspewtene
u0eonomoka, nepedagaemozo no
wunmepdpeiicy USB - ne menee 2592x1944
€0.) u onmuueckolt cucmemoni. Modyne
mexnuyeckozo 3peHus Qonxcen obaadame
lCOBMECMUMOCbIO € PAZTUYHBIMU
MpospaMMupyeMolAi KOHMPOREPAMU C
nomouybio unmepgpeticoa - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooyne
MEXHUNECKO20 3PeHUA O0INHCEN
06ecneuusame bINONHEHUE BCEX
H3Mepenuti U BblYUCTEHUT NOCPEOCNBOM
ICOBCMBEHHBIX BLINUCAUMENDHbIX
BO3MOdICHOCMET] BCMPOEHHO20
muxponpoyeccopa. Mooyae mexnuyeckozo
spenust donoicen obradame
803MOACHOCBIO KOMMYHUKAYUY C

AHATO2UYHBIMU M oc)ijw U nocpe()cmeo,w




n/n

HanmeHoBaune oGopysosanns (PBI10)

Kpatkne npumepHble TeXHHuuecKHe
xapakrepuctukH (PBI1O)

Eannuua
H3MepeHHs]

Ko/iH4ecTBO)

wiuHbl Ha 6ase NoCAed0BAMENLHO20
unmepdeiica ¢ yenvio danvhetiuteti
mepedayu pesynbmamos uzmepenui
CPYRRbl MOOYNEll Ha ynpagnsioujee
BoIHUCTUMENbHOE YempoticmEo,
noorniouennoe k Oannou wune. Modyne
InexHuecKo2o 3peHus 0oaxcen
obecneyusams HAcIMPOUKU PEXCUMOB
pabomul - Hacmpotiky IKchosuyuu,
bananca 6enozo, 46emopasHocmubix
lcocmagiaiougux, naouaou
obHapyoicusaesoti obracmu uzobpaxcenus,
oKpyerocmu obHapyrcusaemou obaacmu
13006padicenus, ONoJiCeHUe
obHapyscusaembix obaacmeti
omuocumenbHo Opye Opyea, MauuHnoe
0By uene napamempos HedponHsix cemet
0N 06Hapyscenusn 06vexmos, opay u
baxodupoeaimbxe 3HaueHus
06HapydcugaeMelX Mapkepos muna Aruco,
Ipasmepel 0BHAPYHCUBAEMBIX

oK pysrcHoCcmell, K8adpamos u
aneyeozzbmmoe, napamempog
KormpacmHocmu, pasmepos, KpusUsHel u
monosKCeHUA pacnO3Haéaesvlx TUH,
\Habop donacen obecneuusams
BO3MOIICHOCIMY paszpabomru Modeau
Mobunbio20 poboma, ynpagasemoui @ FPV-
pescuMe nOCPedCmeomM NPOZPAMMHO20
obecneuenus 01 NEPCOHATBHO20
KOMHIbIOMEPA 1 MOBURLHBLX YCMPOTICIG HA
baze OC Android wiu 10S,
lobecnevugaionyezo 603MoCHOCb
VYAPAgneHUs MOOUNLHBIM POOGOMOA U
BCMPOCHHBIM MAHUNYAAIMOPOM
nocpedcmeon epaghuyecrkozo unmepdgheiica,
BKAIOUAIOUJUM 8 cebsi Habop KHONOK U
mepexniouamened, Oxcoticmuk, obracme
s omobpadcenus sudeo. Habop doaxcen
obecnevuaams 6OIMONCHOCHb USYHEHUS
0CcH06 paspabomku nPOZPAMMHbBIX U
ANNAPAMHBIX KOMPAEKCO8 UHIHCEHEPHbIX
cucmenm, pewenuii 8 cihepe "Humepnem
Bewyeti”, a maroice peutenuil 8 obnacmu
pobomomexHukU, UCKYCCMGEHHO2O0
UHMENNeKMa U MauuHo20 obyyenus. B
coCinas Habopa O0AANCHO 8X0OUMb nOCODUE
110 U3YUEHIO OCHOB INEKMPOHUKU U
cxemomexnuxu, peutenuii 8 chepe
“"Humeprem sewyen”, paspabomky u
npomomunupoganuio mooeneti pobomos. B
cocmae Habopa doNcHO 8x00ums nocobue
N0 UYNEHUIO OCHOB PazpabomKku cucmem
IMexHUYecko20 3peHus U INEMCHMOB
LCKYCCINGEHHO20 UHMENNIEKMA.

O6pasogamenvholti KOHCMPYKIMOP O
npakmuxu 6104H020 NPOCPAMMUPOBAHUSA C
KOMRAEKMOM OamYUK08

\Pobomomexnuveckuii Habop npeonasHayeH
0751 uzyyeHUs 0CHOG POBOMOMEeXHUK,
Oemaneii, Y3108 1 MEXAHUIMOB,

wm.

Heobx00UMbBIX ONS CO30AHUA

7.00
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Haumenosaunue oSopynosanus (PBI1O)

KpaTkue npumMepHblie TexuHYeCKHe
xapaxkrtepuctuku (PBIIO)

Eannuna
H3MepeHHs

OJIHYEeCTBO,

pobomomexnuueckux ycmpoticme. Habop
npedcmagisem coboii komnaexm
CIMPYKIMYPHBIX INEMEHMO8,
COEOUHUMENBHBIX INEMEHMOB U
PACKMPOMexXHUYECKUX KOMNOHEHMOG.
\Habop nosgonsiem nposodums
KCnepuMenmel no npedmemy usuxa,
co30asams U NPOCPAMMUPOBAMD
cobupaemeie MOOenu, 3 KOMHOHEHMOG,
BX00AUfUX 8 20 cocmas, pabodue Modeau
MOOUILHBIX U CINAYUOHAPHBIX
pobomomexnuuecKux ycmpoiicme ¢
AEMOMAMUZUPOGAHHBIM YNPaBieHUueM, 8
MOM YUCAE HA KOAECHOM U 2YCEHUYHOM
00y, 4 MAKHCce KOHCMPYKYULL, OCHOBAHHbIX
a UCNOb306AHUU PAZNULHBIX BUO0B
epeday (6 mom Hucne YepeAHbIX U
YyOuamelx) a makdice peliazos.
cmpoentivie becnpogodHsie cemegolie
euterusi (Wi-Fi u Bluetooth),
03MONCHOCMb UHMeE2Ppayuu ¢
ecnaamubiy obaauroim 110,
becnewusaiom 803MOICHOCHTb
IPAKMUYECKO20 USYHEHUS MEXHONO2UT
uHmMepHema gewel U OCHOG
UCKYCCMBEHHO20 UHMENREKMA.
Obecnenugaemcst 603MOACHOCIb
bveduneHus HeckonbKux pobonoe,
cobpantblx 43 no0obHuIX HAbOPos, &
PYNAbL ¢ CENEeBbIA @3AUMOOCLCIMGUEM.
pedycMompena onyuoHaAbHaa
03MONCHOCMb PACUIUDEHUS
ONONHUMENBHBIMU KOMPOHEHmMamu (He
XOOAUUMU 8 CINAHOAPIMKYIO
OMNREKMAYUIO), NOIGONAIOUUMU UV AMb
1eXHUNECKOE 3peHUe U NPOMbIULIEHHYIO
pobomomexuuxy. lpedycmompena
Bo3MomCHOCM® pabomer Habopa ¢
DonoanumebHoIMU 00NaYHBIMU
icepeucamu. ITpedycmompenst MUHUMYM
08a NPOZPAMMUPYEMBIX KOHINPONIEPA 6
NMAACMUKO0BBIX KOPRYCAX, NO3GONAIOUJUX
odHoBpeMenno cozoagamo 2 apuanma
pOBOMOS pA3TUNHO20 HAZHAYEHUS,
UMEIOWUX BO3MONCHOCIMb PADOMbl KaK 6
MOMOKOBOM pedcuMe, Maxk u aGNOHOMHO;
mosgonsaowux pearusosams obyuenue
MPOSPAMMUDOBAHIIO 8 HECKONLKUX CPEOdx
paspabomxu Ha pasautnelx A3v1kax (k
npuvepy, ¢ cpedax Mblock, Arduino IDE,
wa szeikax Scratch, C, Python, micro
\Python). Kak Munumym oOuH u3
KoHmpoanepog umMeem 6CMpPoeHHYIO
onepayuonnyio cucmemy, ecmpoennuvie Wi-
i u Bluetooth, nopm 01s noOKAIOYeNUA
noCre008amenbHo COeOUHAEMbIX GHEUHUX
ycmpoticme (He menee 20 00HOGpereno
nooxouaemoix ycmpoticms). Kax

MUHUMYM OOUH U3 KOHIMPOANEpos umeem




n/n

HanmeHoBanne oSopynosanns (PBITO)

Kpartkne npumepHbie TexHnyecKHe
Xapaxkrepuctukn (PBITIO)

Exnnnua
H3IMepeHHn

KonanuyecTBo|

BO3MODICHOCHb OOHOBPEMEHHOU 3anucu He
Menee 8 npozpamm, ¢ B03MONCHOCbIO
neperoyenus mexncoy Humu. Kax
MUHUMYM OOUH U3 KOHMPOAAEPOB UMeem
monnoygemuwiit Qucnnet (IPS),
0380AA1I01 UL BBIBOOUMb OAHHBIE C
Vamyuxos ¢ 6ude mabuy u 2paghuros, a
Imakoice cosdasame cmpoenuvie 6
Konmponanep guoeouzput. Konuyecmaeo
CEHCOPO8 U UCNONHUMENbHBIX YCMPOTUCE,
BCIMPOCHHBIX 8 OOUH U3 KOHIMPOANEPOE, - He
menee 10 wm. Obwyee koruuecmso
Bremenmos 6 Habope ne menee 400 wm., 6
Mo wucie ROOKIIoHaeMble MOOYU. -
\Bluetooth modyne, - dsoiinoti damyux
AUHUU, - YIbMPA3GYKOBOT QAMYUK
paccmosiHusi, - 0amyux yeema, - Oamuux
Kacanus anekmpomexanuyecxkui, - IR
MO0V b, - MOMOP NOCIMOSHHO20 MOKA C
pedykmopom — ne menee 2 wm., -
cepeonpused, - nyabm OUCMANYUOHHO20
wnpaenenus IR. Habop dondcen bvime
VKOMNAEKIMOGAH AKKYMYAAMOPHbIMU
bamapesimu. [pozparmnoe obecneuenue,
1CHONb3YEMOE O NPOSPAMMUPOBAHUA
cobupaemolx pob6omomexHu4 ecKux
moleneti 1 ycmpoticms, 00JA4CHO bbimb
Docmynio ons becniamuo2o cKayueanus
u3 cemu Mnmeprem u nocaedyrwouyezo
1CHONBL30GANUA.

\Muxpockon yugppoeoii

Tun muxpockona: buonozuveckuii Hacaoka
Wuxpockona: monoxynapras Hasuauenue:
lnabopamopueiti Memoo uccnedosarusi:
lcaemnoe nore Mamepuan onmuxu:
lonmuyeckoe cmekio Yeenuuenue
vuxpockona, kpam: 64 — 1280 Oxynsaper:
WF16x O6vexmuenr: 4x, 10x, 40xs
(nodnpyoicunennwtil) Pegonssepnasn
Ponogka: na 3 ocbvekmuga Tun nodceemxu:
Bepxano wiu caemoduod Pacnonoocenue
mooceemku: gepxHss u HuxcHsn Mamepuan
kopnyca: memann lpedmemnuotit cmoaux,
wm: 90 Hemoynux numanus: 220 B/50 Iy
Hucno mezanuxcenei: 1

uin.

7.00

Ludposas nabopamopus no pusuonocuu
(npoghrvhvil ypogetiv)

Obecnevugaem npogederue uccnedo8anus
10 PYHKYUOHUPOBAHUIO HEN0GEYECKO20
lopeanusma. Komnnexmayus:
\5ecnpogooH Tt MyTbMmUOANMUUK HO
kbuzuonozuu ¢ 5-10 ecmpoenHbImu
Qamyuxavmu: Jamuux apmepuansno2o
Dasnenun (0...250 mym pm. cm.) Jamyux
MYIbCA ¢ QUANA30HOM UIMEPCHUA He Yoice
wem om 30 00 200 yo/vun Jamyvux
nemnepamypel meaa ¢ OUAnAa3oHoM
uzMepenus ne yoce wem om +25 oo +40C
Tamyux vacmomet OblXQHUA ¢ OUANA30HOM
uamepenus ne yoce yem om 0 0o 100
yurnoe/mun Jamuux yckopenus ¢
nokasamenamu £2 g; ¥4 g, 18 g

wm.

7.00
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Haumenosanne o6opyzosanns (PBIIO)

Kpatkie npumepHble TeXHHYECKHE
xapakrtepuctiku (PBI1O)

Eannnua
H3MepeHHS]

II(OJI HYE€CTBO]

Omoenvuvie yempoiicmea: Jamuux KT ¢
QUANG30HOM UBMEPEHUSL He YoHCe YeM ont -
300 0o +300 mB) Jamuux cunomep ¢
QUANA30HOM USMEPEHUA He Yoce yem om 0
o 40 H Jamuuk oceewjennocmu ¢
QUANA30HOA USMEPEHUA He Yce yeMm om (
0o 180000 ax Axceccyaper: Kabeno USB
coedunumensubtii 3apadnoe ycmpoicmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pyxoeodcmeo ho
brcnayamayuu yugposoti nabopamopuu
Ipoepammuoe o6ecneuenue
Memoouueckue pexomendayuu ne menee
20 pabom Hanuuue pyccxosnsorunozo
icatima noddepcku Hanuuue
BUOCOPONUKOB.

3

HaumeHoBaHHe pasaena: "KoMnblotepHoe
obopynoBaHue"

M®Y (npunmep, cxanep, konup)

Tun ycmpoitcmea: Muozoghynxyuonaneroe
yempoticmgo (M®Y); Ligemnocme
nevams: ueprno-6enasn; Texnonozus
nevamu. snexmpozpapuyeckasn (nazepras,
lceemoduodnasn);, Popmam neyamu: ne
senee A4; Tun ckanuposanus:
npomAdCHYI I/ NAGHW emHbI T,
\BO3MONCHOCIG CKAHUPOBAHUA 8
hopmamax: ne menee A4; Cnocob
nooxnrouenusn: LAN, Wi-Fi, USB

um,

7.00

\Hoymbyk

Dopat-hakmop: noymbyk,; Pazmep
Ouazonanu: e menee 15.6 01itmos;
\Paspewenue skpana: Full HD, Quad HD
wunu Ultra HD; Obwuii 06vem
YCIMAHOGREHNOT ONEPAMUBHOTE NAMAMU. He
venee 8 Ibatim; Marxcumanonviil obuputi
noddepacusaemolii 06ves onepamusHoll
mamamu: ne menee 16 I'baim,; Obvem SSD
waxonumena: He meree 240 I'6atim;
\becnposoonas cesnze: Wi-Fi; Koauuecmego
Bcmpoennblx ¢ kopnyc hopmog USB: ne
veHee 2, u3 komopbulx He meree | 00aicHO
6otme USB sepcuu He Hudice 3.0;
\Paspeutenue 836-kamepol, Mnuxcenn: He
wenee 0.3, Bempoennviit mukpoghon;
\Knaguamypa ¢ packnaokoii 4 Mapkuposxou
kraeuw QWERTY/HIYKEH; IToddepacka
icmandapmog 6ecnpogoonoil cea3u:

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

ttp. //www.cpubenchmark.net/laptop.himl);
we smenee 5000 eounuy, Hanuuue
MAHURYASIMOPA Mblltb 8 KOMRACKme: 0a;
Yemanosaennaa onepayuonnas cucmema ¢
epaghuieckum nonbL308amenbCKuM
unmepgheticom, ceedeHUst 0 KOMopom
BI04 eHBL 6 €0UHbITE PEeCmD DOCCULICKUX
npozpamyt OA INEKMPOHHBIX

uim.

Gol YUCTUMETLHBIX Maldu U 6a3 OAHHbIX,

21.00




n/n

HaumenoBanne o6opynosanus (PBIIO)

KpaTkne npumepHbie TexHHYeCKHe
xapakrepuctiku (PBI1O)

EanHHa
3MepeHHs

1‘(0.[1 HYECTBO|

Yemanoenennotii nakem oghucnozo
npozpammHozo obecneyenus,
COGMECUMO20 C YCINAHOBACHHOU
OnepayuonHoN cucmemol, ceedenus o
KOMOPOM GKAIOYEHBI 8 COUHBIH peecmp
Ipoccutickux npospamam 01 SREKMPOHHBIX
BbIYUCAUMENbHBIX MAUIUH U 6A3 OaHHBIX.

HanmenoBanune Hanpapaenusi: "O6opydosanue 0as 0614eo0pazo8amensiuix opzanus
MAAOKOMP 1eKmitbivy "

auuil, AGIAIOUUXCA

HanmeHoBaHue pasgesa:
"EcTecTBEHHOHay4Has HaNpaBieHHOCTL"

[ugpposas aabopamopus no pusuxe
(yuenuveckasi)

Obecnevugaem golnoaneHue
DKCREPUMEHIN0E HO IMeMam Kypca (husuxu.
\Komnaexkmayus: becnpoeodnoii
MYNomudamuux no gusuxe ¢ 6-i0
scmpoennvimu damuuxasu: Lugppogoii
damuur memnepamypel ¢ QUana3oHoOM
usmepenus ne yxce vem om -20 oo 120C

L ughpoeoii damuux a6comomuozo
0aenenus ¢ OuanasoHoM uMepeHus He
yorce wem om 0 0o 500 kfla Jamyux
MAZHUMHO20 HOAA ¢ OUANAZOHOM
usmepenus e yace yem om -80 0o 80 mTn
Hamuux nanpaxcenus ¢ OUanasoHamu
u3sMepenus ne yxce uem om -2 0o +2B; om
L5 0o +3B; om -10 00 +10B; om -15 oo
+15B Hamuux moxa ue yoce yes om -1
0o +1A4 Hamuux akcenepomemp ¢
mokazamenamu e mMenee vem: +2 g; +4 g;
+8 g Omdenvhvie ycmpoiicmsa: USB
ocyuinozpagh ne menee 2 kanana, +/-10 B
idrceccvapei: Kabero USB
coedunumensholtl 3apsonoe ycmpoiicmego ¢
r(a6eﬂe,w miniUSB USB Adanmep Bluetooth
.1 Low Energy Koncmpyxmop ona
rrpoee()enuﬂ akcnepumenmos Kpamkoe
pyKogodcmeo no skcnayamayuu yudpogoi
naGopamopuu Ipozpavmnoe obecneuenue
\Memoduueckue pexomendayuu (40 pabom)
\Hanuvue pycckoaserunozo caiima
noddepaxcku Hanuuue 8udeoporuxos.

wm.

24.00

Luhposas nabopamopus no xumuu
(yuenuyeckas)

Obecnevugaem GbinoaHeHUe
nabopamopheix pabom no xumMuu Ha
VPOKAX 6 OCHOGHOU WKONE U NPOECKMHO-
1CCAeO0BAMENbCKOT OeTMERLHOCINU
yvuauguxca. Komnnexkmayua:
\becnpo8OOHOL AMYREMUOAIMYUK RO XUMUU C
3-ma gcmpoennvimu Oamyuxavu: Jamyux
pH ¢ duanazonom usmepenus ne yice Hem
om 0 0o 14 pH Qamvux
baekmponpogodumocmu ¢ Quana3oHamu
wzmepenusn ne yoce wem om () oo 200
wCwm; om 0 00 2000 auxCm; om 0 0o
0000 »xCm Jamuux memnepamypsl ¢
Quanazonom usMepenus He yice yem om -
20 0o +140C OmoeabHeie damyuxu:
Tamvux onmuyeckoit nnomuocmu 525 um
Axceccyapol: Kaberv USB

um.

24.00

icoedunumenshvili 3apsaduoe ycmpoticngo ¢




n/n

Haumenosauue o6opyaosanus (PBIIO)

KpaTkie npumepnble Texnuveckiie
xapaktepuctiku (PBIIO)

Eaunnua
H3IMepeHHs

KosnyecTBo|

cabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxoe pyxoeodcmeo no
brcnayamayuu yudposoii nabopamopuu
\Habop nabopamopnoii ocnacmiu
Ipoepammnoe obecneuenue
Memoouueckue pexomendayuu ne meree
40 pabom Hanuuue pycckosszviunozo
caiima noodepxcku Hanuyue
BUOCOPOTUKOG.

Lugppoaas nabopamopus no 6uonozuu
(Yuenuueckas)

Obecnevusaem evlnoHeHue
irabopamoprelx pabom Ha ypokax no
6110.102UL G OCHOBHOU WIKOJIE U NPOCKMHO-
uccnedosamenvcko desmenviiocmu
vawpuxca. Komnnexmayusi:
becnposooHoil Myremudamuux no
buonozuu ¢ 3-10 scmpoennviymu
Gamuurxamu: Jamuuk enaxcHocmu ¢
Quanazonom usmepenua 0...100% Jamvux
locgeuyenHoCMU ¢ OUANA30HOM UBMEDEHUS
He yoice ver om 0 0o 180000 ax Jamyux
pH ¢ Quanazonosm uzmepenus ne yice yem
om 0 do 14 pH Hamuuk memnepamyper ¢
OUANAOHOM USMEDEHUA HE YIice YeM Om -
20 0o +140C Jamuux mesnepamyput
oxpystcaroweii cpedot ¢ OUANAZOHOM
usMepeHun He ysce yem om -20 0o +40C
xceccyapel: 3apaonoe ycmpoiicmso ¢
wabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxoe pyxogodcmgo no
brcnayamayuu yugpposoti nabopamopuu
[ugpposas eudeokamepa ¢

Memanauy eCKuM WmamugoM, paspeutenue
me atenee 0,3 Mnuxc Hpoepammuoe
obecneverue Memoduueckue
pexomenoayuu ne menee 30 pabom
Ynakoska Hanuvue pycckoaswbiuno2o
caiima noddeporcku, Hamuuue
Budeoporukog

wm.

24.00

HaumeHoBanme pasaena: "KoMneloTepHoe
obopynoBaHue"

Mnozogynxyuonanstoe ycmpoiicmgo
(npunmep, ckanep, Konup)

Tun ycmpoiicmea: Muozogynxyuonanvhoe
cmpoitcmao (MDY), Llsemuocme
neuams: uepno-6enas; Texnonocus
neuamu: anexmpozpaguyeckas (1a3epHas,
caemoduooHasn); Popumam nevamu. He
venee A4; Tun ckanupoganus:
mpomsascetil/nranuwemnsl i,
1BozmodicHocb CKAHUPOBAHUS 6
hopmamax: ne menee A4; Cnocob
nodxarouenus: LAN, Wi-Fi, USB

uim.

12.00

Hoymb6yx

Dopm-hakmop: noymoéyx; Pasmep
Ouazonanu: He menee 15.6 dwiivos;
\Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; O6wuii 06vem
ycmanoenennodi onepamucHol NAMAMU: He
senee 8 [oavim, Makcumanohbvlii 06uyuil
noooepacusaemotii 06veM onepamugnoii
navmamu: we menee 16 Noaiim; Obvem SSD
rakonumena: ne menee 240 I'6aiim,

wm.

24.00
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\becnpogoonan cesase: Wi-Fi; Konuvecmao
racmpoeimblx 8 xopnyc nopmoe USB: ne
seHee 2, uz komopelx ne menee 1 doncno
borms USB sepcuu ne nuxce 3.0;
(Paspeutenue 636-kamepel, Mnukcens: ne
wmenee 0.3, Bempoennoiit Mukpogpon;
\Knasuamypa ¢ packnadkoit u MapKuposxoil
knacuwe QWERTY/HLYKEH; IToddeporcka
cmanoapmos 6ecnpogoonot ceasu.

802. 11a/b/g/n/ac; TTpoussodumensrnocme
mpoyeccopa (3naverue noxazamens «CPU
Mark» no mecmy «Laptop & Portable CPU
\Perfomance»
hitp:/fwww.cpubenchmark.net/laptop. htmi).]
e menee 5000 edunuy; Hanuuue
MAHUNYAAINOPA MblUtb 8 KomManekme: da;
Yemanoenennan onepayuonnas cucmema ¢
epachuseckum nonb308amMeENbCKUM
unmepgpeticom, caedenus 0 KOmopom
BKIOUEHBI @ COUHBIN PeecmP POCCUICKUX
NpoSPaMM OAs SNEKMPOHHBIX

Bl YUCTUMENTOHBIX MAUUN U 6A3 OaHHbIX;
Yemanognennwiii nakem oghucrozo
npozpamamnozo obecneuenus,
ICOBMECUMO20 C YCMAHOBNEHHO
ONepayuoHHON clucmeMoll, cgedenus o i
KOMOPOM @KAKOHEHbI 8 eOUHBIT peecnp
POCCUTICKUX NPO2PAMM ONA IACKINPOHHBIX
BoIYUCHUMENbHBIX MAUUH U 63 OaHHBIX.

n/n ,Komwecn;o

3 HauMeHoBaHue pa3gena: "JlonoaHurenbHoe
obopynoBaHue"

Obpuzosamenshulii HaGop 0ondiceH bvimo
pednaznauen o8 uzyueHus
pobomomexHuueckux mexHoaozuil, 0CHo8
UHDOPMAYUOHHBIX MEXHONO02UT U
€XHON02UIl NPOMBIULIEHHON
agmomamuzayuu, a Maktce INexHoNoul
mpomomunupoganua u adOUNUEHo20
mpoussodcmea. B cocmas nabopa
00MICHBI 8X00UMb KOMNACKIMYIOUUE U
yempoticmga, obradaiujue
KoncmpykmugHotl, annapamHoit u
NPOCPAMMHOTL COBMECINUMOCTbIO OpY2 ¢
opyeom. 1) Komniekm KoncmpykmugHoix
baemenmoa U3 MEMaaNa ¥ RAGCINUKA ONA

. wm. 12.00
cbopru MOOenetl MaHUNYAAYUOHHBIX
pobomos ¢ y2n060il KunHesmamuko,
N0 CKONAPARACTLHON KUHEMAMUKOH,
Delta-kunemamuxon. 2)
\HnmenexmyaibHolll cepeoMOOYNib ¢
UHME2PUPOBAHHON CUCMEMOTT YNPAGHEHUs. -
e menee 7um. Cepeomodyanb 0onxcen
0Onadams UHIMEZPUPOBAHHON CUCMEMOTE
ynpagaenus, obecnewugaroujeii obpamuyio
CBA3b UAU KOHMPOTb NAPAMEMPOGE -
NONONCEHNE BANA, CKOPOCIMb GPAUJeHUSA,
Hazpyska npueooa, a maklce
o6ecnevugaouyelt B03MOICHOCHb
10CRE006AMENBHO20 NOOKTIOYEHUS OpYe © ]

| .

i06pasosamenvhblit HAbOP ONA UYHEHUA
MHO2OKOMROHENMHBIX pOBOMOMexXHUNeCKUX
CUCHIEM U MAHURYASYUOHHBIX pOOOMOB




n/n

Haumenosanue o6opynosanus (PBITO)

KpaTticne npumepHble TexHHYecKHe
xapakrepucruku (PBI1O)

Eannnna
H3MepeHHs]

KostHuecTBo

OpY2oM U ynpasnenus cepeoMooOVIAMu no
nOCNE006aMeNbHOMY NHONYOYNIEKCHOMY
acunxponnomy unmepgeiicy. 3)
[Po6omomexnuyeckuil Konmpoanep,
npedcmasasiowuii coboii Modynviioe
vempoiicmeo, exkaiouaroujee 8 cebs
l0OHOnIAmMHBITT MUKpOKOMABIOMED IR
BLINONHEHUA CROJICHBIX GIYUCAUMENbHBIX
onepayuil, nepugeputineiii Konmpoanep
01 YRPAGNEHUA GHEUHUMU YCMPOUCMEaMu
1 nAQMY pacutupens 08 NOOKMOY eHUS
grewnux yempoicms. Modyau
pobomomexnuueckozo KoHmponepa
00:101CHBI 00RA0AMb OOHOBPEMEHHOT
KOHCIMPYKMUGHOMN, annapamuoi u
NPOZDAMMHOT COBMECIUMOCTBIO OpY2 C
Opyzos. Pobomomexnuueckuii konmponnep
0021CeH YOOBNEeMEOPANts MEXHUYECKUM
Xapakmepucmukam: Koi-6o soep
BCIMPOCHH 020 MUKPOKOMNBIOMEPA - He
menee 4, makmoeas vacmoma aopa - He
wenee 1,2 I'Ty, o6ves O3V - ne menee 512
M6, nanuvue unmepcpeiicos - SPI, 12C, 1-
wire TTL, UART, PWM, yughpogeie - ne
veHee 16 wm u anarozogele nopmei - ne
mernee 8 uim Ons NOOKAIOY eHUA 6HEUIHUX
yempoticme, écmpoeniuiii Mukpopon, a
maxoice WiFi unu Bluetooth ons
KOMMYHUKAYUYU CO BHEWHUMU
yempoticmeayu. Pobomomexnuyeckuti
Konmpoanep oonxcen obecnevusame
BO3MONCHOCIb NPOZPAMMUPOSAHUSA C
momoufsio cpedcme asvikog C/C++, Python
i c60600H0 pachpocmpansemoi cpedsl
Urduino IDE, a maxxce ynpasnenus
Wooenamu pobomomexHuUYecKUx Cucmem ¢
noamouyvio cpedvt ROS. 4)
TTpoepammupyemuiil KOHIMPOIIEP - He
wenee luum. Ilpozpammupyembrit
KOHMpONIEp 00AdNCEH NPEOCMABAAMb
c0b01l bluUCIUMENbHBIN MOOYiTD,
lo6radarouum yugposbLMu nopmamu - He
MeHee 8 uim U aHano20BLIMU NOPMAMU - He
venee 16 wm, unmeppeticamu UART,
[2C,SP1, TTL, a makxce mooynem
6ecnpogodnoii cesasu muna Bluetooth uu
WiFi ona co30anua annapamkuo-
npopaMMHbIX peutenuil u
"yanoix/caapm'-ycmpoticms ona
\paspabomxu pewtenuii "Humepnem
gewyen”. 5) [lnama pacuupenus
NpOZPAMMUPYEMO20 KOHIMPOANEPa — He
venee lum. IInama pacutupenus oondcia
obecnevugams O3IMONCHOCb
MOOKIOYEHUA YHUBEPCATBHO20

b1 UCTUMENBHO20 MOOYASL K celnu
nocpedcmeos unmepgpetica Ethernet.
[ITrama pacutupenus oondxcna obradams

OpMaMil 6600a-oi800d 015 NOOKMIOH eHUS




n/n

HaumeHoBanne o6opyaosanusa (PBIIO)

KpaTkue npumepHble Texnudeckie
xapakrtepuctikn (PBIIO)

l EanHnua
H3MepeHHs

KosinuecTBo

YuphposeIx u ananozoesix yempoiicme — He
menee 40 wm, unmepdpeiic SPf u '
BOIMONCHOCHIBIO NOOKTIOYCHUS GHEUHEl
wapmol nasamu. 6) Modyne mexnuveckozo
3perus, npedcmagasrouui cobol
yempoiicmeo Ha baze gulYUCTUMENbHO20
MUKDOKOHMPOANEPA U UHIMEZPUPOBAHHOU
Kavepel, obecnevugaloujee pacno3nasanie
mpocmetiuux uso6pasicenuii na modyne 3a
cuen CoOLmMeeHHbIX GbINUCAUMEAbHbIX
803MOdICHOCMEN - He MeHee Tum;

IMooyne mexrnuuecko2o 3penus 0onicen
obecneuugame 03modncHocme
KOMMYHUKAYUY C AHATOSUYHBIMU MOOYIAMY
nocpedcmeom uunebl Ha 6aze
nocnedoeamenvrozo unmepgetica ¢ yenvio
oanbHeliueli nepedayu pe3ynsvinamos
u3Mepenutl 2pynnel MoOynelt Ha
NpagrAoujee GuINUCIUMENbHOE
YCInpoiicingo, nOOKTIOHEHHOE K OaHHOT
weune. Mooyne mexnuueckozo 3penus
Vondicen obecneugams 03MONCHOCMb
OCyujecngname HacmpouKy Mooy
MEXHUYECKO20 3PEHUA - HACMPOUKY
brcnozuyuy, baranca 6enoeo,
1BCMOPAZHOCIHBIX COCMABIAIOUUX,
nrougadu obrapyxcugaemoit obracmu
U306padicenus, okpyanocmu
loGHapydicugaemoli obnacmu uzobpaxcenus,
nonoscenue obHapydicugaemslx obaacmeii
omHocumenvHo oOpye opyea. Modyne
MexHUYecK020 3peHUs O0NNCEH
lobecnenugams 603MOACHOCING HACMPOTIKU
Ha oonospesenHoe obnapyicente He meHed,
10 pazruunsix 00uHOYHBIX 06bEKMOB 8
cexmope 0030pa, nubo ne menee 5
COCMagHBIX 0GBEKINOB, COCMOAUIUX U3 HE
venee 3 paznuuielx spagpuieckux
npusmumueos. Modyne mexnuueckozo
Bpenus donxcen obradame cmpoeHHoIMU
unmepdgpeiicamu — USB, UART, 1-wire TTL,
2C, SPI 0nsa KOMMYHUKAYUU CO GHEUHUMU
moormovaemeimu ycmpoticmeamu. 7) B
cocmas Habopa OONHCHHI 8X00UMb
tyyugbpossle uHPOPMAYUOHHO-CEHCOPHbIE
wodyau, npedcmagrawuue coboli
yempoiicmea Ha 6ase npozpammMupyemo2o
KOHINPOANEPA U UIMEPUIMEAbHO0
baemenma. Lughposoil smodyne Oondicen
lobnadame 6cmpoeHHbIM
WUKPOKOHmMpPORAepos (MaKkmoeas
yacmoma - ne menee 16 My, wuna
Banneix — ne menee 8 Kbaiim),
unmepdgheiicaru 0na NOOKMOHeHUA K
lenewnus yempoticmeam: yugpogeie u
ananozoevie nopmu, 1-wire TTL, pazvem
muna RJ. L{upposoit modyns Oondicen
06ecneyudaniv 60IMONCHOCHb

WKOMMYHUKAYUU C AHATO2UMHBIMU A!O()y.’lﬂMu
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HaumenoBanne o6opynosanus (PBITIO)

Kpatkue npumepHbie TexHHYecKHe
xapakrepuctuku (PBI1O)

Eaunnua
H3MEPEHHSR

Konnueerso

nocpedcmeos wunel Ha 6aze
nocredosamenvHo20 unmepgpeiica ¢ yeavio
OarpHetiutell nepedadu pesyavmamoe
usmepenuii cpynnot Mooyael Ha
ynpagasioujee Gerucaumensroe
yempoiicmeo, NOOKmOUeHHoe k OaHHON
wane. B cocmas naopa donoicro
BX00UMb. YUPPoBOoTl MOOYIL MAKMOBOT
HONKY — He Menee uun, yugdposoti
Wrodyne caemoduoda — ne meree 3um,
yuhposoli MoOYIb KOHYEBO20
npepoigamens — ne meree Jwm, yugdhposot
MOOy1b Oamuuka yeema — He mewnee lum,
yughposoli Modyae RGB ceemoonoda — ne
menee luum. 8) B cocmas nabopa donsicHul
8X00Umb 3neMenmul R c60pKu
BAKYYMHO20 3aX8ama: 8aKyymHasn
npucocka — e menee lum,
DIEKMPOMAZHUMHBIT KTANAH — He MeHee
Jwim, gaxyymuoiil Hacoc — He menee lum.
9) B cocmas nabopa doaicen 8xodums

VU eOHbIT KOMITIEKM, GKAIOYalouull 8 ceos
yuebroe nocobue, nabop 6ubnuomex
ImpexmepHbIX INeMeHMog O
npomomunuposanus mooeneii
MAHUNYTAYUOHNHBIX POGOIN08, a Makice
mpozpammuoe obecneyenue 0 pabomel ¢
1abopomr. Tlpoepammnoe obecnevenue
D0HCHO 06eCneNUBame IMPEXMEPHYIO
BUIYAIU3AYUIO MOOENU MAHUNYAAYUOHHO20
poboma (¢ yenogoii, nockonapaiiensHoll u
Debma-KUHeMamuKkoll) 8 npoyecce
Ipabomet, obecnevucame nocmpoenue
MpocmpancmeerHol mpaexkmopuu
OGUINCEHUA. UCNOTHUINERBHO20 MEXAHUIMA
MAHUNYIAYUOHHO20 poboma,
BO3MOJICHOCINb 3A0AHUSA
nocnedosamenvHOCHU IoyexK 0aa
MPOXoXCOCHUS Hepe3 HUX UCHOTHUMENbHOO
MEXaHUIMa MAHUNYAAYUOHHO20 poboma.
[Tpozpasanoe obecneyerue 00AHNCHO
hyHKyuoOHUpOgams, KaxK 6 OMOENbHOCTIU 8
B10e cpedbl MOOCAUPOBAHUSA, INAK U 8
pexcuMe MOHUMOPUHEA 6 PEARbHOM
6pearenu npu ROOKMOYeHUU Modeau
MaHUnYAAMopa HOCPeoCIngom
pobomomexHuecKko20 KoHmponepa.
ITpozpammroe obecneuerue QOANCHO
06ecne usams 803MOACHOCIME HOCIMPOEHUS
epadhuxos sadanuelx 1t mexyuyux

0606w eHHbIx KOOpOUHAM
ManunyrAyuoHHo20 poboma, 2paghuxoe
Pwauenuz? cxopocmett U YCKOPEHUA,
Ppadhuxoe pacuemublx 3HaueHull Hazpy3Ku.
Tpoepammuoe obecneuenue OORNCHO
mo3sonsame 3a0asams
nocredosamenvHocme nepedsuxceHul
MAHUNYARIMopa hocpedcmeom Habopa

Komand 6 baouno-epaguyieckom
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HaumenoBanue o6opynoanun (PBITO)

KpaTkue npumMepHble TeXHHYeCKHe
xapakrepucriukn (PBITO)

Eaunnua

IKomm CTB
M3MepeHs €CTEO

unmepgpetice.  Yuebroe nocobue donicio
codeporcame mamepuanst no paspabomye
mpexmepHbIx Mooeael MOOUTbHBIX
poBOmMOG, MaHURYAAYUOHHBIX pO6OMOE ¢
PAITULHBIMU MUNRAMU KUHEMAMUKU
(Y2106a58 KUHEMAMuKA, RAOCKO-
mapanienoHas KuHemMamuka, oeabma-
wunemamuxa, SCARA unu puryaxcras
Kunemamuxa, nnamegopya Cmmwoapma u
Im.n.), UHCMPYKYULU NO NPOEKINUPOBAHUIO
pobomoa, uncmpyxyuy u MemoouxKu
OCyUyecmeneHUs UHHCEHEPHBIX PACUENos
1ipu npoekmuposanuy (pacuemel nazpysku
1t MOMEHINOG, pacyem MouHocmu
1pusod0e, pacuem napamempos
KUHeMAMUKY U .N.), UHCIMPYKYUYU no
paspabomke cucmen ynpagaenus u
npoepasamnozo obecneuenus 0aa
ynpagaenus pobomantu, uHCMpyKyuu u
Memoduku no paspabomke cucmem
Vapagnenus ¢ aneasenmamu
UCKYCCIMBEHHO20 UHMENNEKMA 1
MAUIUHHO20 0OYYeHUs.

Yemvipéxocesoit yuebnbiit pobom-
MAHURYASIMOP € MOOYTbHBIMU CMEHHBIMU
Hacaokamu

Yuebnviii pobom-manunyasmop
npednaznauer 0N 0COCHUA

0OV aIOWUMUCH OCHOB pOBOMOMexXHUKU,
0n151 n0O20MOBKU 0BYuarouuxca K
BHEQPEHUIO U NOCTIEOYIOUJeMY
1CnoB308aHUI0 POBOINOE 8
NPOMBIUIEHHOM NPOU3BOOCINGE.
\Koauvecmeo ocetl poboma Manunyiamopa
- uemuipe. Ilepemeiyenue uncmpymenma @
npocmpancmee no mpemM 0CAM OONHCHO
Vyrpagasmecs wazosuirMu 0GUAIMENIMU.
HanpsaoiceHue RUManus i azosolx
eucameneii ne 6onee 12 B.
Cepeodguzamens uemaepnoti 0Cu Q0AxHCeH
lo6ecneyusames ROBOPOM UHCIMPYMEHMA.
Yeon nosopoma manunyaamopa na
0CHOBAHUU BOKPY2 BEPMUKANLHOU OCU HE
senee 180 2padycos. [ns onpedenenus
NON0HCEH Ut MAHURYTAMOPA NPU NOGOPOME
BOKDY2 BEPMUKATEHOT OCU QONIHCEH
1CNOL308aNbCA IHK0OEp. Yeon nogopoma
3a0nezo nreva manunynamopa ne smenee 90
padycos. Yzon nogopoma nepeownezo
nrneva manunyasmopa He menee 100
bpaodycos. s onpedenenus nONOHCEHUA
3a0He20 U nepedHez0 naeyd Manuny;IAmopa
DOANCEH UCNOALI0BAMBCS 2UPOCKON. Y20n
nogopoma no uemgepmoii ocu He mMeHee
180 zpadycos. Honsxucra boime
BO3MONCHOCITb OCHAUJCHUA CMEHNBIMU
Hacadkamu (Hanpusiep, Oepircamen
kapandawia unu ghnorsacmepa, nPuUcoCcKa ¢
lcepgodsuzamenem, MexaHuueckoe
3axeamnoe ycmpoticmeo ¢
cepsodsucamenem, yempoucmeo 0

wm. 12.00

TazepHOtl 2pAGUPOBKU UAY YCMPOTCINGO OAA




I/

HanmeHoBanue oGopynosanns (PBI10)

KpaTtkne npuMepHbIe TexHHYeCKHe
xapakrepuctiukn (PBIIO)

Eaunnna IK

OJIHYECTB
H3IMePEHHs 0

3D-nevamu). Munumanenas
coMnIeKmayus: CMeHHbIMY HACAOKAMU:
nHearamuyeckull 3axeam (npucockay,
mexanuyecKkull 3axeam, Hacadka
depacamene 048

Kapanoaw a/smapkepa/pyuku, Hacdoka
NePEeXoOHUK 01 KDENACHUS COBMECINUMBLX
KOHCMPYKMUGHBIX demaneii u
KOHCMPYKIjull, HAcaoKka AazepHoi
epasupoexu, nacadka 3 D-nevamu (Ona
pabomer ¢ naacmuxosm PLA ¢ ouamempom
mumu 1,75 sa). Jonowcen 6uime ocnaugen
CepBONPUBOOOM OISt NHEBMAINUYECKO20 U
MeXaHU4ecKo20 3axeamog,
lobecnevusaiouusM 8paujene 3axeayeniozo
06beKma 8o 8peMA nepemelenus,
n0gopom nepemenyaemozo 0bvexna 8oKpy2
sepmuranbHoll ocu. [ns obecneuenus
DYHIYUOHUPOBAHUS NHEBMAMUYECKO2O
Baxeama 0oaxceH 6vimb oCHalen
BCIMPOEHHON 8 KOPHYC MAHUNYASIMOPA
nomnoil. flondicna 6vime 603MONCHOCINb
NOOKMOYEHUS OONOTHUMENLHBIX
yempoiicme (nanpumep, mpancnopmepa,
peavca Ons nepesewyenus poboma, nyrema
lyrpasaenus muna Oxcoticmuk, Kavepol
MQUUHHO20 3PEHUS, ONMUYECKO20
Oamyuxa, Mooyns 6ecnposoonozo
docmyna). Pobom-manunysamop ooadicen
0becnequgame nepemeujerue Hacaoku 8
npocmpancmee, akmueayulo Hacaoku,
BO3MOJCHOCIb RORYYEHUS CUSHAN0E OM
kamepul u 0aMYUKOG, BO3MONACHOCITIb
lynpagnenust 0ONnOAHUMENbHOLMU
ycmpoticmeavu. Mamepuan kopnyca —
anosmunuit. Juamvemp paboueit 30nvt (6¢3
yuema nasecrozo uncmpymenma u
uemeepmoii ocu) ne mernee 350 mm.
[Humepdhetic nooxmouenus — USB. Jonoxcen
UMEIMD BO3MOICHOCIb ABMOHOMHON
pabomul u HeuwtHe2o ynpasnenusa. s
gHEUIHe20 ynpagnenus 0oncer bbimb
npedycMompen nyiom, nOOKIIOYaeMbolil K
pobomy no Bluetooth. Ynpasaaowui
)onmpoanep ooadicen Oblinb COBMECMUM CO
cpedoit Arduino. Ynpasasouguil
KoHmpoxIep cogmecmuns co cpedou
npozpammuposarus Scratch u A3vikom
npoepammuposanus C. Jondicen
obecnequsames nOGOPOM nO NEPELIM mMpem
OCAM 6 3a0anHbIl Y20R U HA 3a0AHHbBIT
V20N, NOGOPOM NO Yemepmott ocu Ha
sadanneiii y2on, Oguxcene 8 KOOpOUHamMbl
X, Y, Z, nepemenyenue na 3adannoe
paccmosnnue no koopounamayu X, Y, Z,
nepedauy OaiHblx 0 MeKyujem NOA0NCeHUN
V2n08, nepedayy OaHHuIX 0 MEKYUUX
koopdunamax uncmpymenma. Hoaxcen
noddepacusams nepemeujenne 8




n/n

Haumenosanne o6opynosauns (PBIO)

KpaTkie npumepHblie TeXHHYeCKHe
xapaktepucTtuku (PBI1O)

Eaunnua
H3MepeHns|

Konnuecrpo

Dexapmoguix Koopdunamax u yanax
nogopoma ocetl, ¢ 3u0aAHHON CKOPOCMbIO U
yckopenuem. Tunol nepemeugenuii 6
0EKapinoguIx KOOPOUHAMAX: OBUNCEHUE NO
mpaexmopuu, Osudicente O NPAMO
MedNCOy OBYMs MOYKAMU, HePenpeiZusanue
U3 MOYKY 4 MOYKY (nepeHoc obvekma).
Kopnyc 0onsicen Goinb 8 3atutyentom
pcnoanenue (knacca we nuxce IP20).

O6pazogamenbHblli HAGOP NO MeXaHuxe,
MexampoHuke u pobomomexnuxe

\Habop doaoicen Gotme npednasnayven Ons
npogedeHus yueGHbIX 3aHAMUI nO
U3YUEHUIO OCHOB MEXAMPOHUKH U
pOBOmMmomexHuK, NPaKMUYEcKo2o
npustenenus bazosuix 31eMeHmos
DNEKMPOHUKY U CXEMOMEXHUKY, a INAKNCE
Haubonee packnpocmpaneHHoN IneMeHmHol
baser u ocHOBIEIX MeXHUYECKUX peuteHul,
npuMensieMblX nPU NPOEKMUPOBanUY u
npomomunuposanuy pasnuiHerx
WuHoICEHEPHBIX, KubepHemuueckux u

D01ICHBI BXOOUMb KOMPACKMYIOWUE U
yempoiicmaa, obradaroujue
KOHCMPYKMUBHOM, 51EKMPUYECKOT,
annapamuoil u nPozpamMmHot
cosmecmuMocmeio opye ¢ Opyeom. B
cocmag nabopa 0onxcen 6x00ume
KOMAAEKIN KOHCMPYKIMUBHbBIX DNEMEHMOE
13 Memanna Ona coopku Maxema
MAHUNYIAYUOHHOZ0 pOBOMa U KOMAAEKM
Wiemannuyeckux KOHCMPYKMuGHvIX
3eMenmog 0ius cbopku makema
MobuabHO20 poboma. B cocmaes nabopa
DONACHBI GXOOUMb NPUBOOA PASAUNHOZ0
muna: Momopbl ¢ UHINEZPUPOBAHHBIM UAU
IBHEULHUM QAMYUUKOM ROJONCEHUS — He
Menee 2uim, cepeonpusod boibulon — He
senee Juim, cepeonpudoo Maibiil — He
Menee 2uim, npugoo ¢ GO3MONCHOCbIO
VIPAGACHUS 8 UlAZ0BOM DEdNCUME — HE
senee 2uum. B cocmae nabopa donoicibt
exo0ume nemenmel 011 cbopku
BAKYYMHO20 3axX6amd: 6aKyyYMHas
npucocka — ne menee Juim,
OACKIMPOMASHUMHBIL KAGNAaH — HE MeHee
Tuim, sakyymubiii Hacoc ~ He menee JTum.
\B cocmag Habopa 00aCHA 8X00UMb
baemenmuas 6a3a ons
NPOMOMUNUPOSAKUA: nAama O
iGecnaeuHo20 nPomMoOMuRUPOBAHUA,
KOMRIEKM HPOBOO0E PAZTUHHO20 MUNA U
OnuHbI, KOMAIEKIM PE3UCMOPOB, KOMARAEKM
c6emo010006, cemucezMeHmuulli
unduxamop, oucnneil KK-muna, knonku —
e MeHee Suim, nomenyuoMempbl — He
senee 3um, unghpaxkpacHelli damuux - He
vienee 3uim, ynempasgykogol 0amuux - He
vienee 3um, dantiux memMnepamypel - He

BCMpAauBaemMbix cucmem. B cocmas Ha60pa

um.

venee luum, oamyuk OCBEU{EHHOCMU - HE

12.00




n/n

HaumeHosaHue oGopyaosanus (PBITO)

KpaTkue npumepHble TexHH4YeCcKHE
xapakrTepucTtuki (PBITO)

Eanunua
H3MepeHus

0JIHYECTBO|

vernee Juum, modynv Bluetooth — ne menee
Tutm, mo0yne HK-npuemuuxa — ne menee
lum, Mooy HK-nepedamuuxa ¢ éude
KHONOYHO2O nynbma ynpagienun — lum,
laxkysmynsamop — ne menee lwm, sapaduoe
yempoiicmeo — e menee Iuum. B cocmas
Habopa 0oaxcen 6X00UMb MYALMUOAIYUK
0151 USMEPEHUA IMeMRepamypbl u
GAXHCHOCU OKPYAHCAIOUfEU CPedbl — He
venee lum. Myrvmudamyuk Qonorcen
lobnadame scmpoentsim
MUKPOKOHIMPOANEPOM (MAKmMogas
wacmoma - He menee 16 My, weuna
Oanublx — He Menee 8 Kbaiim),
unmeppeiicamu 08 NOOKMOYEHUA K
BHEW HUM yempoticmgam: yugphpogere u
ananozosvie nopmei, [-wire TTL, pazvem
una RJ. B cocmag nabopa doaxncen
Em()umb KOMPAEKM YHUBEPCATbHbIX
LI UCAUMEALHBIX MOOY e,
npeocmagasiowux coboti 6azosyo naamy,
naamy pacuwiupenus Onsl cemegozo
jg3aumodelicmaus u naamy ROOKNIOY eHuUs
lcunosoit Hazpysku. Bxodawue 6 komniexm
yempoiicmea doadicuel o6aadame
(OOHOBPEMEHHOU KOHCMPYKINUGHO,
aeKkmpuyeckol, annapamuol u
MpOSPAMMHOTL COBMECIUMOCbIO OpYe ¢
Opyeom. bazosast naama ynugepcanbHo2o
BOIYUCTUMENTLHO20 MOOYNA QOANCHA
mpedcmagnsame coboil npozpammupyemuiil
konmponanep 6 cpede Arduino IDE unu
[aHano2uYHbIX CBOOOOHO
PAcpoCmpansiemvlx cpedax pazpabomxu.
\bazoeas nrama oonxcra obaadams
BCcmpoenHbIMu uHmepghesicamu ons
nooK IO eHUS YUPPOBLIX U AHATO208bIX
yempoiicme, 6CmpoeHHbIMU
unmepdpeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. [Taama
pacuwupenus doaxcHa obecneugamo
BO3MOIHCHOCMb ROOKNIOYEHUSA
VHUBEPCANbHO20 BbINUCTUMENLHO20 MOOYASA
K cemu nocpedcmaom unmepghetica
\[Ethernet. [Inama pacwupenusa 0oaxcHa
lo6radame nopmamu 6600a-6v1800a 0aA
NOOKIIIOYEHUA YUPPOBLIX 1t AHANO206bIX
yempoiicme, unmepdpetic SP1u
BO3MONCHOCINGIO NOOKTIOYCHUSA GHEUIHET
kapmel namsimu. [lrama pacuupenus ona
NOOKTIOYCHUS CUA0BOT HAZPY3KU O0NNHCHA
06ecnevusams 803MOACHOCINb NPAMO20
nOOKIOYeHUs BHEWHETl CUNOBON HAZPY3KU,
a makce peeynupyemott Hazpy3ku
nocpedcmeom PWM unmepdpeiica. B
cocmas Habopa 0onvceH 6X00uMb
POZPAMMUPYEMbII KOHIMpOAnep,
Gecnequsalouutl 6O3MOICHOCHb
cyuyecmsisme paspabomxy




n/n

HaumenoBanne o6opynoeanns (PBI1O)

KpaTkie npumepubie TexHHUYecKHe
xapaxkrepuctuku (PBI1O)

Eanunua

0JIHYECTBO
HsmepeHHan

MpoZpaMMHO20 KOOd, UCNONBLIYS
uHCmpyMenmapuii cped paspabomxu
Urduino IDE u Mongoose OS u asvixos
mpozpammuposanus C\C++, JavaScript.
VIpozparvmupyemolit konmponiep Qorxcen
obnadame nopmamu O ROOKTIOYEHUS
HUPPOBBIX U AHAT0208bIX YCIMPOUCHG,
BCMPOCHHBIMU NPOSPAMMUPYEMBLMY
KHONKAMU 1 INEKMPOMEXAHUYECKUMU
MOOYAMU ONIA OPSANUZAYUL CUCINEMbI
PYYHO20 ynpagnenus, GCMpoOeHHbIMY
npocparvMupyemol M ceemoouodaru s
uHOUKayuu pabovezo pexcuma,
scmpoennslmu unmepgheticamu USB,
USART, 12C, SPI, I-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas
Habopa 0oncen xo0UMs MOOYib
IMeXHUYecKo20 3PeHUA , npedCmagRAIouul
coD01l GoIMUCAUMENbHOE YCMPOTICEO CO
BCINPOEHHBIM MUKPONPOYECCOpOoM (KOA-60
g0ep - ne MeHee 4uim, vacmoma s0pa ne
wenee 1.2 [Ty, obvem O3V - ne smenee
1512M6, odver ecmpoenHoll navamu - He
menee 810), unmezpuposannol kamepoi
(MakcumanbHoe paspeutenue
B1OEON0MOKaA, hepedagaemozo no
unmepdgpeiicy USB - ne menee 2592x1944
€0.) u onmuyeckou cucmemoii. Modyne
mexnuveckozo spenus donxcen obradame
COBMECINUMOCIMBIO C PAINULHBIMU
1POZPAMMUPYEMbIMU KOHIMPONNEPAMU C
noMouyvio unmepepeiicos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Modyne
NEXHUYECKO20 3PEHUS QONNCEH
obecnevugams 8b1NOAHEHUE BCEX
u3MEpeHUTl U GoIYUCTEHUT HOCPEOCINGOM
lcobcmeeHHbIX BLIYUCTUMENLHBIX
BO3MOJICHOCIEIl CMPOEHHOZ20
Mukponpoieccopa. Modyne mexnuieckozo
Bpenus doaxcen obaadameo
BO3MONCHOCIBIO KOMMYHUKQYUU C
AHAROSUNHBIMU MOOYAAMU HOCPEOCIMBOM
WuHb 1A 6a3e nocedo8amenslio2o
unmepdgheiica ¢ yeavio oanvhetiuieli
nepedauu pesynemainog usmMepenul
epynnel MoOynell Ha ynpasaaoujee
BOIYUCAUMETLHOE YCIMPOTICIEO,
noodrnouennoe K oannoll wune. Modyae
bnexHu1ecko2o 3peHus O0ANCEN
06ecnenugamb HACMPOUKU PENCUMOB
pabomel - HacmpoliKy Ikcnosuyuy,
bananca 6enozo, yeeMOPasHOCMHbIX
lcocmasasiowjux, nnowaou
obHapyscusaemoll obracmu u306padxceHus,
lokpy2nocmu obuapyxcueaemoti obnacmu
1306padsCeHUS, NONOJCeHUE
lobrapyxcusaemeix obnacmeil
omuocumensHo Opyz Opyea, MAwuHHOe
o6yyenue napamempog HetipoHHbIX cemel




n/n

HaumeHoBanne o6opynosanus (PBITIO)

KpaTkue npumephbie TeXxHHYeCKHE
xapakrepuctuxu (PBI1O)

Eaunnua

3MEpEeHHSN

Koanuyectno)

023 0buapyrcerus 06vekmos, popmy u
Bakooupoganble 3Hauenus
06Hapyscugaemvix Mapkepos muna Aruco,
DAIMEPLI OOHAPYICUBAEMbIX
oKpyscHOCmEl, Kadpamog u
mpey2oabruKo8, hapayempos
KoHmpacmuocmu, pasmepos, KpususHb! u
nonoxceH1a pacnosnagaestvlx TunuilL.
\Habop donocen obecneyusams
BO3MONCHOCING pazpabomxu modenu
Mmobunbro20 poboma, ynpaensemoii ¢ FPV-
peaiciive noCpedCINGoM NPOZPAMMHOZ0
obecneyeHus ONA NePCOHATbHO20
KoMnblomepa u MobuneHelx yempoticme Ha
baze OC Android unu 108,
becnesusaIone20 B0IMONCHOCHb
VRpagaeHus MobUAbHBIM POOOMOM U
BCIMPOEHHBIM MAHUNYAAMOPOM
nocpedcmeom epagpuueckozo unmepdeiica,
FK,’IIO'JGIOUIHM 8 ceba nabop KHONOK u
epexnouamenei, Oxcoucmuxk, obaacme
0na omobpadicenust sudeo. Habop dorocen
obecneyugans 6OIMONCHOCb U3YHEHUA
0CHO8 pa3pabomKU RPOZPAMMHbBLX U
ANNApamHelx KOMHACKCO8 UHICEHEPHBIX
lcucmenm, pewenuti 8 cghepe "Humepnem
Bewell”, a maxxce pewenuii 8 oonacmu
POOOMOMeEXHUKU, UCKYCCINGEHNO20
LUHMEINeKMA U MAWUHHO20 00yyuenus. B
cocmas Habopa Q0AHCHO 8x00umMe hocobue
N0 U3YYEHUIO OCHOB INEKMPOHUKU U
cxeMomexnuxy, peutenuii 6 cghepe
"Humepnem seweti”, pazpabomxu u
mpomomunuposaniio mooeneit pobomos. B
lcocmae Habopa donscHo 6xo0ums nocobue
M0 UZYNEHIIO OCHO8 paspabomKu cucimem
MEXHUYECKO20 3PEHUS U BNEMEHINO0G
UCKYCCIMBEHH 020 UHmenneKma.

Ob6pazosamenstiviit KOHCMPYKMOP OAs
npakmuxu 6104H020 NPOSPAMMUPOBAHUS C
KOMPACKIMOM 0am4uKo8

\Po6omomexuuueckuil Habop npedHazHayvex
NSt UZYHEHUS! OCHOB POBOMOMexXHuUK,
Demanetl, Y3108 U MEXAHUIMOG,
HE06X00UMBIX 045 CO30AHUSA
pobomomexuuyeckux ycmpoiicms. Habop
npedcmaeasiem coboil Korniexm
CINPYKMYPHBIX AEMEHIN08,
COCOUHUMRNbHBIX INEMEHINO0E U
DEKIMPOMEXHUYECKUX KOMPOHEHMOB.
\Habop nossonsnem npogodums
brcnepumenmsl no npedmemy gusuxa,
co30agame U RPOZPAMMUPOEAINb
cobupaemvle M00enU, U3 KOMNOHEHINOE,
ex00aux 6 e20 cocmas, pabovue rsodenu
MOBUALHBIX U CHIAYUOHAPHBIX
po6omomexnuyeckux ycmpoicme ¢
agImMoMamMu3UPOBAHHLIM YNPABACHUECM, 8
oM yucne Ha KONECHOM U 2yCeHUYHOM
00y, a MmaKsice KOHCMPYKYULl, OCHOGAHHbIX
k1@ HCNOAL30BUNUY PAAUYHBLX GUOOE

nepeday (8 Mom Hucae YepesuHbX U

wm.

12.00




n/n

Haumenosanne o6opynosanus (PBI10)

KpaTkue npumepHbie TexHHuecKHe
xapakrepuctuxku (PBI1O)

Eaunnua
H3MepeHHs]

Konnuecrno)

BYGUamelx) a maxaice peluazos.
Bcmpoenneie 6ecnposodnsie cemeavle
pewtenus (Wi-Fi u Bluetooth),
BO3MOJICHOCTD UHINE2PAYUU C
becnnamubim o6aaqnoiym I10,
0becneyusalom 603IMONCHOCHb
MPAKMUYECKO20 U3YHEHUNA INEXHON02UT
uHmepHema gewyeli 1t 0CHog
UCKYCCINGEHHO20 UHIMENNEeKMA.
Obecneyugaemcs 803moucHocme
06BEOUHEHUA HECKOALKUX pOBOMOS,
lcobpanielx u3 n0O0GHLIX HAGOPOE, &
pynnel ¢ cemesbiv 83aumodeticmeuen.
[Ipedycyompena onyuoHarbHas
BO3MONCHOCIND PACUIUDEHUA
OONONHUMETLHLIMU KOMROHEHMAMY (He
BXOOAUUMU 8 CINAHOAPIMHYIO
KoMRIEKMAYUIo), NO3BORIIOUIUMU UV AMb
MexXHUYeCKoe 3peHie U NPOMbIMICHHYIO
pobomomexuuxy. [pedycmompena
803MOICHOCHTE PABOMBI HAGOpaA ¢
DonoanumenvHui MU 06RAUHBIMU
icepeucamu. Ilpedycasompensr munumym
06a NPOZPAMMUDYEMBIX KOHMPONIEPA 8
NAACMUKOBBIX KOPNYCAX, NO3GOASIOUIUX
00HOBpEMEHHO co30uagamb 2 sapuanma
pobomMos paznuyHo20 HA3HAYEH U,
UMEIOUJUX BO3MONCHOCIND PABOmMBL KAK 8
NOMOKOBOM pedicuse, max 1 agimoHOMHO;
noszsonsowyux pearuzogames o6yueHuUe
NPOSPAMMUPOBAHUIO 8 HECKONLKUX Cpedax
pazpabomku Ha paziudHuIX A3eikax (K
npusepy, 8 cpedax Mblock, Arduino IDE,
wa aseikax Scratch, C, Python, micro
Python). Kak Munuaysr o0un u3
KOHMPOANEPOE UMeen 8CIMPOEHHYIO
lonepayuonnyio cucmemy, gcmpoennsie Wi-
\Fi u Bluetooth, nopm Onst nookarouenus
nocredosamensio COeOUHAEMbIX BHEULHUX
yempoticme (e menee 20 00noapemento
mookaouaemuix ycmpoiicms). Kax
MUHUMYM OOUH U3 KOHMPOIREPOE UMEEH
BO3MOJCHOCIIb OOHOBPEMEHHON 3aNUCU HE
menee 8 npoepamm, ¢ 803MONCHOCMbIO
neperaouenus mexncoy Humu. Kax
MUHUMYM OOUN U3 KOHMPOANEPOE UMeem
noanoysemuviii Qucnaeti (IPS),
03600 ULl 8BIBOOUMb OaHNHbIE C
Damuuxog 8 sude mabauy u epagukos, a
maxxce coz0asamos GCMpoeHHbvIE 8
konmpoanep sudeouzpul. Konuvecmeo
CCHCOPOB U UCROAHUMEALHBIX YCMPOTICNG,
BCIMPOEHHbIX 8 OOUN U3 KOHMPONNEPOB, - HE
wenee 10 wm. Obujee Konuuecmso
nemenmos 8 Habope ne meree 400 wm., 8
nOM YUCTE ROOKTIOYAEMbIe MOOYAU: -
Bluetooth m00yan, - 06otinoil Oamyux
uHUU, - YNoMPA3BYKOBOH 0amUuK
accmosaHus, - 0AMYUK yeemda, - OamuuK




n/n

Haumenosanne o6opyaoanus (PBIIO)

KpaTkue npumepHbie TexHHYeCKHE
xapaktepucTHkH (PBIIO)

Kacanust anekmpomexarnuyeckuti, - IR
MOOYiIb, - MOMOP ROCINOAHHO20 INOKA ¢
peOyKImoposm — He Mmeitee 2 wm., -
Cepeonpusoo, - nyAbin QOUCMAHYUOHNO20
ynpaenenus IR. Habop donxcern 6oime
VKOMAACKMOBAH AKKYMYNSMOPHBIMU
bamapeamu. Ipoepawanoe obecneuenue,
UCHONb3YEMOe ONIA NPOZPUMMUPOBAHUSL
cobupaesvix poGOMOMexXHUY ecKux
mooeneil u ycmpoiicms, 00AHCHO Gblmb
ldocmyntrio dns Bechnanmto2o ckauuganus
w3 cemu Humepnem u nocnedyrouje2o
UCROAb30GANUA.

\Muxpockon yughposoti

Tun muxpockona: 6uonocuseckuii Hacaoka
MUKPOCKONA: Monokyasapnasn Hasnauenue:
nabopamopeiti Memoo uccredosanus:
icagemioe noae Mamepuar onmuxu.
lonmuueckoe cmexno Yeenuuenue
wuxpockona, kpam: 64 — 1280 Oxyasper:
WF16x Obvexmueer: 4x, 10x, 40xs
(noonpyoicunennuiit) Pegonvsepras
eoroska: Ha 3 obvexmuea Tun nodceemxu:
3epKano uru ceemoouod Pacnonoxcenue
nodceemxu: sepxHan u HuUxCHss Mamepuan
kopnyca: memana [Ipedsemustit cmonux,
v 90 Hemounux numanus: 220 B/50 Iy
Yucno mezanuxceneii: 1

\Lughposas nabopamopus no gpusuonozuu
(npoghunbhviit ypogens)

Obecneuugaem nposedenue uccredo8ans
o pynkyuonupoganuio yenoseuecko2o
opeanuzma. Kovnaekmayus:
5ecnpos0OHOU MYAbIMUOAMYUK NO
dusnonozuu ¢ 5-10 GCMPOCHHBIMU
Pamuuxamu: Jamuuk apmepuaiovtiozo
Vasaenus (0...250 mm pm. cm.) Jamuuk
Myibea ¢ QUANA3oHOM UIMEPEHUA He Yoice
uest om 30 00 200 yo/rsun Jamuuk
Jme,unepamypbr mena ¢ OuaAna3oOHOM
uzMepeHun He yxce yem om +23 0o +40C
Hamyuk yacmomeol ObixaHus ¢ OUANa3oHoM
usmepenus ne yxce yem om 0 go 100
YuKA06/Mun [Jamuux yckopenus ¢
nokazame:nsmu £2 g; +4 g; 8 g
Omoenvrvie ycmpoticmea: Jamuux KT ¢
OUANAZOHOM UIMEPEHUA HE YIICe HeM om -
300 oo +300 mB) Qamuuk cunomep ¢
QUANQ30HOM UzMepenus He yce yes om ()
00 40 H Jamuuk oceetyennocmu ¢
DUANA30HOA U3Mepenus He yoce yem om 0
00 180000 ax Axceccyaper: Kabens USB
coedunumensnulit 3apaonoe yempoiicmso ¢
kaberem miniUSB USB Adanmep Bluetooth
4.1 Low Erergy Kpamkoe pykoeodcmeo no
kcnayamanuu yuhposoti nabopamopuu
ITpozpamatnoe obecnevene
\Memooduueckue pexosendayuu He MeHee
20 pabom Haauvue pycckossuiutio2o
lcatima noodepocku Haruyue
BUOCOPONUKOG.

EauHuba
KonuuectBo)
H3MepeHHs|
wm. 12.00
wm. 12.00




