KOMW PECIMYBJTUKACA

2 MWHWUCTEPCTBO
BEAJ'IMC')_iﬂAH OA HAYKA OBPA3OBAHUA N HAYKA
NCTEPCTBO PECMNYBNUKNA KOMU
IIPUKA3
«2» deBpans 2023 . Ne 57-nm

r. CBIKTBIBKap

O0 yrBepxkaennn HH(}pPaCTPYKTYPHOro JHCTA
IepeyHsi 000pyX0BaHHS, PACXOAHBIX MATEPHAJIOB, cpeacTB 00y4eHus
H BOCITHTAHUS 1151 co3aanus LeHTpoB 06pa3oBaHus ecTeCTBEHHO-HAYYHOI
H TeXHOJIOTHYeCKOH HanpasJienHocTell «Touka pocta» Ha
Tepputopun Pecny6ankn Komu B 2023 roay

B coorserctBuu ¢ mmcemom  Mexepanbroro rOCYJapCTBEHHOIO
ABTOHOMHOI'0  y4upexJeHus  «lIeHTp  mpoCBETHTENBCKMX  MHHUIIMATHB
MunucrepctBa mpocBemenust Poccuiickoi Denepaunn» or 02.02.2023 No
100/0202-14 «O  cooTBeTcTBHH UHQPACTPYKTYPHOTO  JHCTA  eQUHOMN
TexHoJoruyeckon cpene HITO»

NpPUKAa3bIBaIO:

. VrBepnute wuHQpPaCTPYKTYpHBIH J1HCT mepeuns o0opyoBaHus,
PacXOIHBIX MaTepHaoB, CPEeJICTB OOYYeHHS W BOCIHMTAHUS IS CO3aHMs
IlenTpoB ~ 00pasoBaHUS  €CTECTBEHHO-HAYYHOM U TEXHOTOIHYECKOI
HanpasieHHOCcTed «Touka pocray Ha Tepputopun Pecny6bnuxu Komum B 2023
rogy (maimee — WHOPACTPYKTYPHBIH JMCT) COTVIACHO MPHIOKEHHIO K
HaCTOALIEMY IIpUKa3y.

2. Otgeny opraHusaluy roCyIapCTBEHHBIX 3aKyIOK, OTHENTy Pa3BHTHUS
obwero  00pa3oBaHus M  BOCIHTaHHS  OCYIIECTBIATH  (POPMHPOBAHHE
TEXHMYECKOTO 3aJJaHUsI B COOTBETCTBUM C YTBEPXKIEHHBIM MHPPACTPYKTYPHBIM



JINCTOM M C y4eTOM TpeOOBaHHI 3aKOHOMATENbCTBAa Poccuiickoii Denepanuu o
3aKyTIKax.

3. KoHTposb 3a HCIONHEHMeM MpHKa3a BO3IOXKUTD Ha 3aMecTUTelek
MHUHHCTpa 00pa3oBaHUs M MOJIOJEKHON MOMUTHKH Pecny6muku  Komu,
OCYHMICCTBIIAIONMX B COOTBETCTBUM C paclpeeleHreM oOs3aHHOCTel
KOOpIMHALMIO  palOThl B  cdepe BOCHUTAHHS, OOLIETro o0pazoBaHwus,
TOCYyNapCTBEHHOIO KOHTPOJISL (HaJg30pa) B paMKax MepefaHHBIX MOTHOMOYHIL
Poccuiickoit ®enepanum.

W.o. munmCTpa H.B. fIxumoBa

/{{ Ly



IIpunoxenue
K nipuKasy MuHucTepcTBa 06pazoBaHus
1 Hayku PecniyGinuku Komu
0Tl » OJZ 2023 . Noe S#A-h—

WudpactpykrypHEIii muct
nepedHs 060pyI0BaHMUS, PACXOHBIX MATEPHAIIOB, CPE/ICTB o0yueHus
1 BOCIIMTaHUA [yt o3nanus LIeHTpoB 06pa3oBaHMs ecTeCTBEHHO-HAYYHO
1 TEXHOJIOTMYECKOMH HarpaBieHHocTel « Todka poctay
Ha Tepputopuu Pecry6iiku Komu B 2023 roxy

Ne KpaTkue npumepHbie Texunueckne | Eaunnua
HaumeHoBa ]
n/o - Hue obopyroatus (FBIIO) xapaktepuctukn (PBIIO) H3MepeHust

Hanmenosaune nanpasaenns: "Odopydosanue ons 00U{e00PaA306aMENbHBIX OP2AHUZALUIL, He ACTAIOUUXCA
MATOKOMRAEKmMHbIMU "

Konunuectro

i IHanmenosanue pasnena:
"EcrecTBeHHOHay4Has HANIPABJICHHOCTE"

Obecneuusaem guinonnenue
DKCHEPUMEHNOG NO MeMam Kypea Qusuru,
\Komnnexkmayus: Becnpoeoduoii
MYTBMUOAMYUK HO usuke ¢ 6-10
scmpoeHHslmu damyuxamu: Lugpposoii
OamyuK memMnepamypul ¢ OuanazoHom
usmMepenus ne yoce vem om -20 oo 120C
[uchposoii damuux abconomuozo
Oasienus ¢ QUANA30HOM USMEPEHUS. He
porce wem om 0 do 500 klla Jamuux
MAzHUMHO20 ROTA ¢ OUANAZOHOM
usmepens we yoice vem on -80 do 80 mTh
amyuuk nanpsicenus ¢ duanazonamu
uzMepeHus ne yxce vem om -2 do +28; om
Lucpposas nabopamopus no gpuzure -5 00 +3B; om -10 0o +10B; om -15 do
(yuenuueckas) +13B Hamuux moka ne yoce yem om -1
00 +I4 JJamuux axcenrepomemp c
nokazamensimu He Menee yem: +2 g; =4 g;
=8 g Omoenvuvie yempoiicmea: USB
ocywiozpagp ne menee 2 kanana, +/-10 B
drceccyaper: Kabeaw USB
coedunumenvustit 3apsaonoe yempoucmeo ¢
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpyxkmop ons
nposedenus 3xcnepumenmos Kpamkoe
PYKOBOACMEO RO SKCATYamayuu yughpoeot
rabopamopuu [lpozpammnoe obecneyenue
Memoouyeckue pexomenoayuu (40 pabom)
Hanuuue pycckoazeiunozo caiima
noddepxcku Hanuuue eudeoponuxos.
Obecneyugaem avinonnenue
nabopamopuelx pabom no Xumuu Ha
VPOKax & OCHOBHOU WKONE U NPOEKMHO-
uccnedosamenseKol OesmensHocmu
ugpposan nabopamopus no xumuu yuawyuxcs. Komnnexmayus:
(Yuenuueckas) becnpogodHoti MyiemudamyuK no Xumui ¢
3-ma ecmpoennvivu damyuxkamu: Jamuix
pH ¢ duanasonom usmepenus ne yoice uem
om 0 do 14 pH Hamvux
DIEKMPONPOBOOUMOCINU ¢ OUANAZOHAMU

uim. 21.00

um. 21.00




Ne
n/n

Haumenosanue o6opyrosanus (PBITO)

Kpatkue npumepurie Texunueckue
Xxapakrepuctuku (PBITO)

Eannnua
H3MepeHust

Koanyecrso

usmMepens He yace yem om 0 0o 200
ukCm; om 0 do 2000 mcCwm; om 0 do
20000 mxCm Jlamuux memnepamyper ¢
0uUanazoHoM usmepenus e yoice yem om -
20 00 +140C Omoenvuvie damyuru:
Tamyux onmuyeckoii nnomuocmu 525 um
Uxceccyaper: Kabens USB
coedunumenvHelll 3apsionoe yempoiicmeo ¢
jcabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pyxosodcmeo no
oKcniyamayuu yugposoit nabopamopuu
Habop nabopamoproii ocnacmku
[Ipozpammuoe obecnevenue
\Memoouueckue pexomendayuu ne meree
40 pabom Hanuuue pycckoaseiunozo
catima noddepacku Hanuvue
8U0EOPONUKOE.

Hupposas nabopamopus no 6uonozuu
(VueHuyeckas)

Obecnequgaem evtnonmenue
Lf:aﬁopamopﬁbcx pabom na ypokax no
buono2uU 6 OCHOBHOU UWIKOAE U NPOEKIHO-
uccnedosamenvckoll dessmensHocmu
vuaujuxca. Komnnexmayus.:
becnposodHotl Mynsmudamuux no
buonoeuu ¢ 5-i0 scmpoentvimu
Oamyuxamu; JJamyuk enaxchocmu ¢
Ouanazonom usmepenus 0... 100% Jamuux
OceewfeHHoCmu ¢ OUANA3ZOHOM UIMEPEH s,
He yoice vem om () 0o 180000 nx Jamyux
pH ¢ duanasonom usmepenus e yoice wem
om 0 0o 14 pH lamuux memnepamypel ¢
OUANAZOHOM UIMEPEHUS HE YIICE YeM O -
20 0o +140C Jamuux memnepamypot
oxpyoicalougetl cpedsl ¢ QUANAZ0HOM
usmepenus ne yoce wem om -20 do +40C
Arceccyapol: 3apaduoe yempoiicmso ¢
wabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pyrosodcmeo no
prCcnryamaryuu yughposoii rabopamopuu
[ughposas eudeoxamepa ¢
MEMAIIUYECKUM UWIMAMUBOM, PA3peuienue
1e menee (0,3 Mnukc [Ipoepamvmnoe
obecneuenue Memoduueckue
pexomendayuu ve meree 30 pabom
Vnakoexa Hanuuue pyceroazwviuno2o
catima noddepicku, Hanuyue
BUdeopONUKOE

21.00

HaumenoBanue pazaena: "JlononHuTensHoe
obopynoBaHue"

Obpazosamenvrviil HAbop Ona UsyYeHUs
MHO20KOMROHEHNHBIX POOOMOMEXHUYeCKUX
cucmem u MaHURYIAYUOHHBIX PO6OMOB

Obpazosamenvuiii nabop dondicen Goimo
npeoHasHaven ons uzyieHus
[pobomomexHuteckux mexnoa02ul, OCHO8G
UHPOPMAYHOHHBIX MEXHOTO2UH U
IMexHon02uil NPOMBILIEHHOU
asmoMamusayuu, a Makce MexnonNozuti
NPOMOMUNUPOSAHUA U AOOUMUSHO20
npouzeoocmea. B cocmag nabopa
JOMCHBT 8X00UMb KOMANEKInYIowue u
vempoticmea, obradaioujue

KOHCIMPYKIMUBHOU, annapamuou u

14.00




n/n

HaumenoBanne obopynosanus (PBITO)

KpaTkne npumepusie Texunueckue
xapakTepucruku (PBIIO)

Eananua
H3MEPEHHSA

KoanvecTso

IPO2PAMMHOU coeMecmumocmoio dpye ¢
opyeom. 1) Komnnexm xoncmpyxmugnoix
PAEMEHIN0B U3 MEMANNa U NAACMUKA Ons
cOOpKU MOOenell ManunynayuoHHwIx
pob0omoe ¢ yanoeoi KunemMamuroi,
RNIOCKONApannenbHol KiHeMamuroil,
Delta-kunemamuron. 2)
Himennexmyanoueiii cepeomodyns ¢
UHMESPUPOBAHHOU CUCMEMOT YRPasneHus -
e mernee 7uim. Cepeomodyns donxcen
obnadamv uHmMezpuposanHoli cucmemoi
ynpaeienus, obecneyusaiowel 06pammyio
C6A3b WU KOHMPOb NAPAMEMPOE -
RONOJNCENUE 8aNa, CKOPOCHTb 6PayeHus,
Hazpyska npusoda, a maxxce
obecneuusaiouyeil 603MONCHOCIL
Hocnedosamensio20 noOKIOeHua dpye ¢
OpyeoM U Ynpasnexus cepeomooyiamu no
10C1e006aAMENbHOMY HONYOYIIEKCHOMY
ACUHXPpOHHOMY unmepgheticy.  3)
Pobomomexnuyeckuii Konmponnep,
ipedcmasnalouyuil coboi ModyneHoe
vempoticmeo, exntouaioujee 6 cebs
OOHONTAMHBLE MUKPOKOMABIOMED O
BBINONNCHUS COJICHBIX GbINUCTUM ENBHBIX
onepayuil, nepugepuiineiil Konmponnep
0214 YRpaenenus GHeuHuMU ycmpoiicmeamu
U niamy pacuiupenus 0fis ROOKIIOY eH sl
GHewtHux ycmpoticms. Mooynu
pobomomexnuieckozo KoHmponepa
QondicHbl 061adams 00HOBPEMEHHO
KOHCHPYKMUGHOT, annapamHoii u
NPOZPAMMHOL COBMECTHUMOCMBIO OpYe ¢
opyzom. Pobomomexnuueckuti konmponnep
Qon2iCeH YO08I1emEopsINs MEXHUYECKUM
XapaKkmepucmukam. Kon-6o soep
BCMPOEHHO20 MUKPOKOMPbIOMEPa - He
menee 4, makmosaa wacmoma s0pa - He
wenee 1,2 I'Ty, o6wem O3V - ne menee 512
M6, nanuuue unmepdpeiicos - SPI, 12C, I-
wire TTL, UART, PWM, yugppossie - ne
Menee 16 wm u ananozogvie nopmei - He
menee 8 um Ons NOOKNIOUeHUA GHEIHIX
yempotiicms, 6cmpoeHHslil MUKpoghon, a
naroice WiFi unu. Bluetooth ona
HKOMMYHUKAYHU CO BHEWMIHUMU
yempoiticmeamu. Pobomomexnuueckuii
Konmponiep donicen obecnevuganiv
BOZMONCHOCb RPO2PAMMUPOBAHUA C
nomougbio cpedcme azvikos C/C++, Python
1 c60600H0 pacnpocmpansemon cpedst
Arduino IDE, a makace ynpaenenus
MOOenIMU PODOMOMEXHUYECKUX CUCIEM C
nomotuybio cpedot ROS. 4)
[Ipozpammupyemviil KOHmponep - He
wenee lum. [Tpoepammupyemotii
KOHmMpoOAEp 00NNHCEH nPedCcmasisms
coboil geryuCIUmensHbIl MOOYIb,
obnadaiowum yughpossimu nopmami - He




n/n

Haunmenosanue o6opynosanus (PBITO)

KpaTtkue npumepubie Texunueckue
xapaktepuctuku (PBI10O)

Enunnua

H3IMEpPEHH

KoanvecTBo

MeHee 8 wim u ananozoesiMu nopmami - He
venee 16 wm, unmepgeiicamu UART,
[2C.SPI, TTL, a marxace Modynem
becnposoonoil cessu muna Bluetooth unu
WiFi ons cozoanus annapamno-
MpOSPaAMMHBIX peutenuti u
"ymuvix/cymapm"-yempoiicme ons
paspabomiu pewenuit "Humeprem
eeweu”. 5) [Inama pacuupenus
NPOZPAMMUDYeMO20 KOHMPOAnepa — He
menee lwm. Ilnama pacuupenus donxena
obecnequsams 603MONCHOCIb

NOOKIIOYeH S YHUBEPCANLHOO
BOIYUCTUMENTBHO20 MOOYVASA K Cemil
nocpedcmeom unmepgheiica Ethernet.
[Inama pacuwupenus donicna obaadame
nopmamu 6600a-6v1800d O NOOKTIOYEHUS
YUPPOBLIX U AHANIO206bIX YCMPOTICE — He
vernee 40 wm, unmepgeiic SPI u
GO3MONCHOCMBIO NOOKIIOYEHUS BHEULH el
Kapmol namamu. 6) Modyie mexnuyeckozo,
3peHus, npedcmasnaiowuii cobol
Vempoiicnieo Ha 6aze BbIYUCTUNENbHO20
MUKDOKOHMPOIepa U UHINEZPUPOBANHHOT
Kamepel, obecnevusaroujee pacnosnasanie
npocmetiwux usobpasicenuii na modyne 3a
Cuem cobCmeeHHbIX GoINUCTUMENbHBIX
Bo3MOdICHOCIET - He Menee wm;

Mooyny mexnuueckozo 3penus donocen
obecnevueams 603MONCHOCHb
KOMMYHUKAYUU C AHATOSUYHBIMU MOOYAAMUY
nocpedcmeom wiunvl Ha basze
nocnedosamensiozo unmepgeiica ¢ yenvio
OanbHelulell nepedaiu pesyibmanos
uIMepenuil epynhiel Mooynei Ha
vhpaensioujee GeriuCIumensHoe
yCmpoiicmeo, NOOKNIOYEHHOE K OAHHOT
wine. Modyne mexnuueckozo 3penus
Qondicen obecnevugams 603MONCHOCHTb
Ocyujecmenanb HacmpouKy Modyns
[eXHUYECKO20 3PeHUS - HACPOTKY
sxchosuyuu, Gananca 6eoz2o,
YBEMOPAZHOCIHBIX COCMABASIOUUX,
nnowadu obuapysrcueaemon obnacmu
uzobpadicenus, okpyenocmu
oOHapyscusaemoti obracmu u306paxiceHs,
nonodcene obHapyicusaemelx obnacmei
omHocumenvro opye opyea. Modyre
IEXHUYECKO20 3PCHUA QONHCEH
obecneiusames o3MOACHOCMb HACMPOTIKY
Ha odHospementoe obHapyscenue ne Menee,
10 paznuuneix odunounsix obvexmoe 8
cexmope 063opa, 1bo ne menee 5
COCMABHbIX 00BEKNI0s, COCMOSUUX U3 He
venee 3 pasnuyHelX epaghuyeckux
npumumueos. Modyib mexnuueckozo
BpeHus 0on%ceH 001a0ams CMPOEHHBIMU
unmepgheticamu — USB, UART, 1-wire TTL,
[2C, SPI dna kommynukayuu co sHeuHuMu




No
i HaumenoBanue o6opynoranus (PBITO)

KpaTkue npumepubie Texuuueckue
xapakrepuctuku (PBIIO)

Eaununa
H3IMepeHHs

Koanuectro

NOOKNOUAeMbIMU yempoticmeamu. 7) B
cocmas Habopa JonACHbI 6X0O UMb
Yugppossie unghopMayuonHo-cencoprsie
MoOynu, npedemasnsiougue coboil
vempoiicmea na 6aze npoepammupyemozo
KOHIMPORNEPA U USMEPUMENbHO20
onemenma. Lughpoeoii modyne doncen
obradarms ecmpoentvim
MUKPOKOHMPOJNEPOM (INAKMOBAA
uvacmoma - ne menee 16 MI'y, wuna
Oannvlx — e menee 8 Kbaiim),
unmepgbeticamu 0na nodxmoYeHUR Kk
GHEULHUM YCmpoTicmeam. yughposvie u
ananozosvie nopmei, I-wire TTL, pazvem
muna RJ. Lugposoit modyms donxcen
obecneyugams 6O3MONCHOCMb
KOMMYHUKAYUY C aHAT02UYHBIMU MOOVIAMU|
nocpedcmeom wiurel Ha baze
nocnedosamenvHo2o unmepgeiica c yenvio
Oanvretiuell nepedayu pe3ytbmamos
uzMepenuii 2pynnvt Modyneii na
VRpagnsioujee GuINUCIUmensHoe
Vempoticingo, NOOKIoYeHHoe K OGHHOT
wure. B cocmas nadopa donxecro
6X00UMb. YUPPoGoii MOOYIL MAKMOBO
KHORKU — He Menee 3wum, yugposoil
MOOYIL C8emoduodd — He Menee 3uim,
Yughposoti Modyb KOHYEE020
npepeisamens — ne mexee Jwm, yughposoii
MOdYb damyuxa ysema — He mernee luum,
yugposoit mooyne RGB ceemoduoda — ne
menee Twum. 8) B cocmae nabopa donsicuw
6x00ume anemermot Oia cOopru
6AKYYMHO20 3aX6AmMa: 6aKyyMHAA
npucocka — He mexee Iuim,
DNEKMPOMAZHUMHBLIL KIANAH — HE MeHee
lwm, eakyymueiii nacoc — ne menee Tuim,
9) B cocmas nabopa dondicen 6x00umo
VyueOHbIEl KOMITIeKM, 6KIIOYAIOWUil 6 cebs
yuebHoe nocobue, Habop Gubnuomex
INPEXMepPHbLX 21eMEHmos Onsl
MPOMOMUNUPOSAnUA MoOenel
WMaHUNYTAYUOHHBIX POBOMO8, a maKice
npocpammuoe obecneyenue Onsa pabonivl ¢
nabopom. [Ipozpammnoe obecnevenue
0010IcHO 0Becnevueams mpexmeprylo
BUIYANUIAYUIO MOOCNU MAHURYIAYUOHHO20
poboma (¢ y2nosot, nOCKONapaniensHotl u
Oenbma-KUHEMamuKol) é npoyecce
pabomel, obecneuusants nocmpoenue
npOCMPpancmeenHou mpaexmopui
Q6UNCENUA UCHOTHUNMENbHO20 MEXAHUIMA
MAHUNYIAYUOHHO20 poboma,
6O3MOICHOCIG 3A0AHUA
}’.’OCRQ@O{?Qm&TbHOCﬁ?R mouex ons
NPOX0AHCOCHUS Yepes HUX UCROTHUNENbHO20
MEXAHUIMA MAHURYIAYUOHHO020 PobOoma.
Ipozpavmnoe obecneuenue QONNCHO

DYHEYUOHUPOBAMb, KAK 8 OMOETBHOCIU 8




Eannnua
H3MepeHHs

Hanvenosanne oGopynoanns (PBIIO) | PATKHE NDUMEpHbIE TeXHIecKHe

xapakrepueruku (PBI1O) Komnyecrso

B1Oe cpedbl MOOCTUPOGANUA, MAK U 6
PEHCUME MOHUMOPUHEA 8 PeanbHOM
BpeMeHU NPU ROOKTIOUeHUU Modenu
MAHURYIAMOPa ROCpedcmeom
PO6OMOmMexXHuYecko20 KoHmponepa.
[Ipozpammnoe obecheyenue donncno
pGecne usame 603MONCHOCIb NOCIMPOEHIs
epadukos 3adannblx u meKyuux

0606 eHbIX KOOPOUHAm
WAHURYRAYUOHHO20 poboma, epagukos
HaueHull CKOPOCmelt u yeKkopeHs,
epahuKo6 pacuemuvlx 3Havenuil HazpysKi.
lIpozpammnoe obecnevenue donicio
no36oaAme 3a0asams
nOCIed06anensHOCING NEPedEUNCEH T
MAHURYASMOPA ROCPEOCMBOM Habopa
KOMaHO 6 GaoyHo-2paguueckom
unmepgpetice.  Vuebrnoe nacobue donscro
codepoicams Mamepuansl no paspabonixe
InpexmepHpLx Mooeneli MOOUNbHbIX
pobonoe, MaHUNYIAYUOHHBIX POBOMOE ¢
PAZTUYHBIMU MURAMU KUHEMAMUKU
(venoeas xunemamura, RiocKo-
napanienvHaa KUHeMamuxa, Oenvma-
gunemamuxa, SCARA unu poryasicuas
Kunemamura, niamgpopma Cmioapma u
m.n.), URCIPYKYUU NO RPOEKMUPOBAHUIO
pobomos, uHCMPYKyuU u Memoouru
OCYU)eCMBIICHUS UHIICEHEDHBIX PACYEO6
npu NPOeKMUPOBanUY (Pacuemsl HAZPY3KU
U MOMEHMOS, pacyem MOuHOCHIU
npueodos, paciem napamempos
KUHeMamuKi 4 m.n. ), UHCMpPYKYu no
paspabomie cucmem ynpasnenua u
npozpammno2o obecneyeHus Ons
VApagieHus pobomami, UHCHpPYKYHU U
wemoduxu no paspabomke cucmem
VRpasnenus ¢ anemenmamu
UCKYCCRIBEHHO20 UHIMENTIEKMd 1
MAUURH020 06YYeHusl.

Yuebnoiii pobom-manunynsimop
NpeOHazHayueH 0N 0CEOCHUS
0OYUaIoWUMUCH 0CHOB POBOMOMEXHUKH,
0151 n0020mMosKU 0Oy aIOUfUXCA K
GHEAPENUIO 1t NOCTEOVIOUfeMY
UCnonb3068anUI0 pobOMOe 6
POMBILLTEHHOM NPOU3BOOCMEE.
\Konuuecmeo oceil poboma Manunyasmopa
Yemvipéxocesoi yuebnuiii pobom- - wempipe. [lepemenyenue uncmpymenna é
MAHURYAAIOP ¢ MOOYTbHBIMU CMEHHBIMU npocmpancmee o mpem ociam O0RHNCHO wim. 7.00
Hacadkami VAPAGAAMbCA ULAZ0BBIMU QGUSANENAMU.
Hanpsoicenue numanus azoeolx
deuzameneii ne bonee 12 B.
Cepsodeuzamens yemaepmoii ocu QoaxiceH
0becneyusans ROBOPOTN UHCIMPYMeHMa.
Vzon nosopoma manunynsmopa na
lOCHOBaHUL GOKPY2 BEPMUKAIBHOU OCU HE
wenee 180 epadycos. [[na onpedenenus
ROTONCEHUA MAHURYIAMOPA NPU NOBOPOME
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| HaumenoBanue o6opygoBauust (PBITO)

KpaTkue npumepuble Texnnveckue
xapakrepuctukn (PBIIO)

Eannnua

Kosinuecreo
H3MEpPEeHHsI

6OKPY2 6EPIMUKANBHOT OCU DONAHCCH
ucnonvsoeamecs snkodep. Yzon nosopomal
Badnezo nueva Manunyiamopa ne metnee 90
epadycos, Vzon nosopoma nepednezo
nieva manunynsmopa ne menee 100
epadycos. Jna onpedenenus nonosceHus
2a0He20 u nepedunezo niey MAHURYISIMOpa
DoMICeH UCHONb308ambCA 2upockon. Yeon
080OPOIMA NO YemMEepMOoLl OCH He MeHee
180 2paoycos. Jonocna Goime
BO3MOJNCHOCING OCHAUEHUA CMEHHBIMU
Hacaoxkamu (Hanpumep, deporcamens
Kapanoauia unu gpromacmepa, npucocka c
cepeodguzamenem, mexanuyeckoe
zaxeamuoe yempoticmao ¢
cepgodsuzamenem, Yempoucmao Ons
1A3ePHOTL 2PABUPOBKY WU YCmPOTICmao s
3 D-nevamu). Munumanvuas
KOMAICKMAYUA CMEHHBIMU HACAOKAMU.:
NHesMamuieckuil 3axeam (npucocka),
Mexanuveckuil 3axeam, Hacaoka
Oepacament Ons
Kapanoaua/maprepa/pyury, Hacadka
Nepexo0HUK OISl KPENICHUS COBMECTIUMBIX
KOHCIPYKMUBHBIX Oemaneil u
KOHCMPYKYull, HAcaoka nazepHoi
epasuposku, Hacaoka 3D-nevamu (Ons
patomer ¢ nnacmuxom PLA ¢ duamempom
Humu 1,75 mm). Jonocen orme ocnawen
Cep8onpuUsodoM 05 RHEBMAMUYECKO20 U
\MEXAHUYECKO20 3aX6aNO8,
0Oecnevusaionjim 6pawyenie 3axeayenHo20
obvekma 6o apems nepemeujenus,
nOGOPOM nepemenyaemozo 00beKma 6OKpY2
sepmuxanvHoli ocu. /na obecnevenus
DYHKYUOHUPOBANHUA NHEEMAMUYECKO20
zaxeama donxcen Gt OcHauyen
BCMPOEHHOU 8 KOPHYC MAHURYIAMOPA
nomnoil. [Jonsicna 6eime 603MONCHOCHIL
NOOKTIOHEHUA DONOTHUMENTbHBIX
yempolicme (Hanpumep, mpanchopmepa,
pensca s nepemeujerus poboma, nynema
VAPAeIeHUs muna OJCoUuCmuK, Kamepbl
MAWUHH 020 3PeHUs, ONMUYECK0z0
Qamuuka, mMooyna 6ecnpocodnozo
docmyna). Pobom-manunynamop donscen
obecneyusans nepemeujenue Hacadku 6
npocmpancmee, aKmueayuio Hacadk,
BOIMOACHOCINL NONYHEHUSA CUSHANO06 O
Kamepsl U OAMyUKOB, B03MONCHOCHb
VIPAGNEHUS OONOTHUMENbHBIMU
vempoticmeamu. Mamepuan kopnyca —
amomunuil. Juavemp paboueil 3onvl (6e3
VHema HagecHo20 UHCMPYMEHmd u
vemeepmoit ocu) ne menee 350 ymm.
Humepdheiic nooknouenus — USB. [Jonoicen
UMEmMb GO3MOJICHOCHIL AGTNOHOMHOU
pabomet u Heuthezo ynpaenenus. [Jns

GHEULHE20 YRpasneHus 0onHcen Bbinb
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npedycrMompen nyasm, HOOKMOYaemolil k
pobomy no Bluetooth. Ynpasnsiowuii
KOHmpornep dondicen Goiine COBMECHUM CO
cpedoii Arduino. Ynpasnaouguii
KOHMPOIEp coemecmum co cpedoil
mpoepammuposanus Scratch u asvikom
npoepammuposanus C. Jonocen
0Decneyugames nOBOPOM NO NEPELIM Mpem
0CAM € 3a0aHHbII Y20l U Hd 3a0aHHbIT
Veos, RO8oOpom no Yemeepmoi ocu Ha
3adanublil Y201, OBUNHCEHUE 6 KOOPOUHAMbI
X, Y, Z, nepemewyenue na 3adanroe
paccemostue no koopdunamam X, Y, 7,
nepedauy OanHblX 0 MEKYlUfem ROOACEHU
Venoe, nepedavy 0anibix 0 meKyujux
KoopouHanmax uncmpymenma. Jonxcen
no00epHCUBAIND RepeMeljeHIe. 8
OeKapmoseix KOOPOUHAMAX U yanax
nosopoma ocetl, ¢ 3a0aHHOU CKOPOCMbIO U
vekopenuem. Tuner nepemeugenuil 6
Dexapmoabix KoopouHamax.: OeUNCeHue no
mpaexmopuu, 08UlCeHue no NPIMot
wmesicdy 08yMA MOYKAMU, NEPENPLIZUBAHUE
13 MOYKU U MOYKY (RepeHoc obvexma).
Kopnyc donoicer Oblmb 8 3aiyuiyeHHOM
ucnonnenue (knacca e Hudce IP20).

Habop donacen Gelmes npeonasnaven Ons
npoeedeHs yuebHbIX 3aHAmMUL Ho
UZYYEHUIO OCHOB MEXAMPOHUKU U
pobomomexnuKu, NPaKmMu4ecKo2o
npUMeHenls BA308bIX INEMEHIN0E
DNEKMPOHUKY U CXEMOMEXHUKMU, d MAaKdice
Haubonee pacnpocmpanenon d1eMeHmuo
0asbl U OCHOBHBIX MEXHUYECKUX PetleHUil,
NpUMEHAEMBIX HPU NPOEKMUPOGAHUY U
NPOMOMUNUPOBAHUY PAITULHBIX
UHDICEHEPHDIX, KUOEPHEMUYeCKUX U
ecmpausaemeix cucmem, B cocmas nabopa
QONACHBL BXO0UMb KOMIACKMYIOUfUE U
yempoiicmea, obradaroujue
KOHCIMPYKIMUBHOT, 3NEKMPULECKOT,
annapamuoll u npoePamMmMHoTL
coemecmumochiblo opye ¢ opyeom. B um. 14.00
cocmas Habopa dondicen 6X00ums
KOMINEKI KOHCHPYKIMUGHBIX 271eMEHI08
U3 Memanad ons cOopku makema
MAHURVIAYHORHO20 poﬁoma U Komninekm
MEMANIUYeCKUX KOHCMPYKMUGHBIX
271eMenntoe6 oA chbopru marxema
mobunvHozo poboma. B cocmas nabopa
J0MCHBI 8X00UME APUBOOA PAZIULHOS0
muna: MOMopel ¢ UHNMeZPUPOSAHHBIM UTHU
@HEULHUM OAMYUKOM NONONCEHUS — He
Wenee 2uim, cepeonpusod 6onbuiol — He
veHee 4uim, cepeonpusoo Manelll — He
veree 2utm, npusood ¢ 603MOHCHOCINBIO
Vnpasnenus & uazo6oMm Pexicume — He
venee 2uim. B cocmag natopa 0onxicHsl
8x00umo nemenmel Oni cOOPKI .

ObpasosamensbHblil HADOP NO MexaHuKe,
MexampoHuKe u pobomomextuxe
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BAKYYMHO20 3aX6ama: 6aKyyMHas
npucocka — ne menee Jum,
INEKMPOMASHUMHBIT KNANAH — He MeHee
Twm, eaxyymnersi nacoc — ne menee Tuim.
B cocmas nabopa donoicna exodums
premenmuan 6aza ona
npomomunuposanun; niama Ois
Oecnaeunozo npomomunuposanus,
KOMPREKM NPOB0008 PA3IUYHO20 MUna u
OMUHBI, KOMANEKM Pe3UCMOPOs, KOMANEKM
C6emoduodos, cemucezMeHnnbill
uHouxamop, oucnneil JXK-muna, knonku —
He MeHee Suim, nomeHyuoMempor — He
menee Jwm, unppaxpacnviii damyux - ne
veree Jum, Yionpazgykoeott damuux - e
vienee 3uim, damyux memMnepamypel - He
wmenee luim, 0amyux oceeujennocmu - He
wenee lum, modyne Bluetooth — ne menee
lwm, modyne HK-npuemnuxa — ne menee
lwm, modyne HK-nepedamuuxa 6 eude
KHONOYHO20 nyﬂbmaynpaeﬂe:mg - Imm,
aKkymynamop — ne menee Iwm, sapsonoe
vempoiicmeo — ne menee lwm. B cocmas
Habopa dondicen 6X00umb MynbIMUAamyuK
07151 USMEPEHUs IMEMRepanypol u
GIAHCHOCIU OKpYICAroujeit cpedvt — He
menee Tuum. Mynomudamuux donsicen
obradame 6cmpoentbim
MUKPOKOHRIPOANEPOM (MaKmosas
vacmoma - ne menee 16 My, wuna
Oanublx — He menee 8 Kbatim),
unmeppeticamu ons ROOKNOueHUs K
GHewtHuM yempoiicmeam: yughpoavie u
ananozosvie nopmel, 1-wire TTL, pazvem
muna RJ. B cocmag nubopa donacen
6X00UNb KOMIIEKM YHUBEPCANbHBIX
GblyUCIUMENbHEIX MOJYRET,
npedcmasnatoujux coboil 6asoeyio niamy,
niamy pacuiupenus Ons Cemeaozo
63GUMOQeNCIEUA U NIamy HOOKTIOYeHUsl
cunoeoii Hazpysxku. Bxoodsuyue 8 komnnexm
yempoticmea 00ANCHbE 001adamv
0OHOBPEMEHHOU KOHCIPYKMUSHOT,
DNeKmpULecKot, annapamuoii u
NPOSPAMMHOIL COBMECIMUMOCTBIO OpYe C
Opyzom. Bazosas nnama ynugepcanvHozo
@LIYUCTUMENLHO20 MOOYVIS OONHCHA
npedcmasiame cobon npozpaMmMupyemvlii
konmponnep 8 cpede Arduino IDE unu
aHano2UYHBIX CBOHOOHO
pacnpocmpansiemMsix cpedax paspabomxu,
basosas nnama dondxcHa obnadame
scmpoennvimu unmepgheticamu ons
MOOKIIOYEHUA YUPDPOBBIX U AHANO208bIX
Vempoiicme, 6CnpoeHHbIMI
unmepghenicamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, Wiki. ITnama
pacutupenus 0onxicHa obecnevusamo
B03MOXCHOCb ROOKIIOYEHUS
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VHUBEDCANIBHO20 GIYUCIUMENbHO20 MOOYSA
K cemu nocpedcmeom unmepdheiica
Ethernet. [Inama pacwupenus donxcna
obnadame nopmamiu 6600a-661600a sl
NOOKTIOYEHUS YUPPOSLIX U AHANOZ0GIX
yempoticms, unmepgpetic SPI u
O3MOJICHOCIBIO NOOKTIOYEHUA BHEULHEL
wkapmul navsamu. Inama pacwupenus ona
NOOKAIOYEHUS CUNOBOTE HAZPY3KU QONNCHA
VOECREYUCAMb B0IMONCHOCIL NPAMOZ0
NOOKTIOYeHUs! GHEWHETl CUN0BOT HazpysKu,
a maxsice pe2ynupyemoil HazpysxKu
mocpedcmsom PWM unmepgpeiica. B
cocmas Habopa doavicen exodums
Mpozpavmupyemelil KoHmponnep,
obecnenugalowuil GO3MOUCHOCHb
oCYiecmaname paspabomyy
npozpamMmno20 K00d, ucnoab3ys
UHCmpyMenmapuii cped pazpabomru
Arduino IDE u Mongoose OS u a3viko6
npoepammuposanus C\C++, JavaScript.

[ Ipoepammupyemeti konmponnep donxcen
obnadame nopmamu 018 NOOKIIOYeHUS
YupposrvIx U anano2o6wix ycmpoiicms,
BCMPOEHHBIMU NPOPAMMUPYEMBIMU
KHORKGMU U 31eKIMPOMEXAHUYECKUMU
MOOVAAMU OJIA OP2ANU3AYUU CUCEMb
PYUHO20 YAPAGNEHUS, GCMPOEHHBIMIU
NpOZpaMMupyemMuiMu ceemoouodamit Ons
UHOUKAYUY paBoveso pejcuma,
scmpoennsimu unmepgeticamu USB,
USART, I2C, SPI, I-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa dondiceH 6x00ums Modye
MEXHUYECK020 3peHus , NPedCmagaaioufui
0001l sbIMUCTUMENLHOE YCMPOTICMBO €O
GCIMPOCHHBIM MUKPONPOYECCOPOM (KOA-60
soep - He menee 4um, yacmoma 20pa He
wenee 1.2 I'Ty, o6vem O3V - ne menee

3 12M6, o6vem ecmpoennoti navamu - He
menee 81'6), unmezpuposannoii Kamepoil
(MaxcumanvHoe paspeuienue
BuOcONOmMONA, NePedasaemMozo no
unmepgpeiicy USB - ne menee 2592x1944
ed.) u onmuyeckol cucmemon. Modyns
MeXHUYECK020 3peHUs QonceH obnadams
COBMECHUMOCHIBbIO € PAZTUYHBIMI
npozpaMmupyemMelMu KOHMpPOIaepamu ¢
nosmouybio unmepgeiicos - I-wire TTL,
UART, 12C, SPI, Ethernet. Modynv
NEXHUYECKO20 3PeHU DONNCEH
obecneueamn GbINOIHEHUE BCEX
UZMEPEHUTE U GBIYUCTEHULE ROCPEOCHIBOM
coBCMBEHHBIX GBINUCTUINENbHBIX
603MOCHOCIEN 6CIMPOCHHO20
wuxponpoyeccopa. Modyinb mexnuieckozo
3penus donaicen obnadamo
BOSMONCHOCIMBIO KOMMYHUKAYUU C

AHANO2UYHBIMU MOOYIAMU ROCPEDCINGOM
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wiunbl Ha 6aze nocnedosamensHo2o
unmepepetica c yeavio danvretiuer
nepeoayu pesynbmamog usmepenuii
epynnel MOOYRell Ha Ynpaensioujee
BIMUCTUMENBHOE YCIMPOLICMEO,
nooKoYenHoe k danHoil wune. Modyns
INEXHUYECKO20 3PeHUS D0NNCeH
obecnevusamo HacmMpouKu pejcumos
paboml - HacMpoliKy sKcro3uyuL,
Gananca 6eno2o, YeemopasHoCHHbIX
COCIMABNAOUUX, NAOUA0U
oOHapyoicueaemoii obnacmu uzobpasicenus,
OKpyerocmu oGHapyscusaemoni obnacmu
U306padceHUs, OTONCEHe
obHapyscusaemplx obnacme
OIMHOCUMENBHO Opye Opyed, MAUUHHOE
obyuenue napamempoe HeuponHblx cemeil
Onst 0bHapyicenus 06vexmos, gopmy u
zakodupoeantie sHaYeHus
oBHapyscusaemvix mapkepos muna Aruco,
pasmepsl 0OHAPYICUBAEMBIX
OKpYACHOCHETl, K8aopamos u
IMpeyeonbHUKOG, HAPAMEMpPos
KOHMPACMHOCMUL, PAZMEPOB, KPUBUIHBI U
NONOJICEHUS PACHOZHABAEMBIX NIUHULL,
Habop donacen obecneyusams
6o3MOdICHOCHb paspabomicu Modenu
mobuneiozo poboma, ynpasaaemoii ¢ FPV-
pedNCUME NOCPEOCNBOM NPOSPAMMHO20
obecneyenis Onst NePCOHANbHO20
KoMPbIomepa u MoOUNbHBIX YCMPOUCME Ha
base OC Android wm 108,
obecneuusalou|ezo 603IMoOACHOCMb
VAPAgIenUs MOOUNLHBIM POBOMOM U
GCIMPOEHHBIM MAHUNYASINOPOM
nocpedcmeom epaghuyeckozo unmepghetica,
BRIIOYAIOW UM 8 cebst Habop KHONoK U
nepexniodameneil, 0HCOUCmMuUxK, o61acmo
o5 omobpadicenus sudeo. Habop donocen
0becnetisantt 60IMONCHOCMb UZYYeHUA
OCHOG PaspabomKu RPOSPAMMHBIX U
annapamublX KOMRIEKCo8 UHNCEHEPHBIX
cucmenm, peuenuit ¢ cihepe "Humepnem
seuyent”, a makoce pewenuil 8 obnacmu
pobomomexnuKu, UCKYCCMEEHHO20
UHMeNNeKma u Mawunno2o odyverus. B
cocmag Habopa 00JACHO 6X00UMb Rocodue
10 UZVHEHUIO OCHOB 3ﬂ€KJ??POHHH1{ u
CXeMOmeXHUKY, pewlenull 6 cghepe
"Humeprem gewjeii”, paspabomku u
npomomunuposanuio modenet pobomos. B
cocmas Habopa dondicHo 6xodunis nocobiue
10 USYUEHUIO OCHOB PA3PaboOmKi cucmem
IMEXHUNECKO20 3PEHUA U INEMCHINOE
UCKYCCMBEHHO20 UHMeNIeKma.

ObpasoeamenvHuill KOHCMPYKMOpP O
npaKkmukie B104H020 NPOZPAMMUPOBAHUA C
KOMRIEKMOM OamyuKoe

\Pobomomexnuveckuii nabop npednasHave
0t UZYHEHUSt OCHOB POBOMOMEXHUKI,
demarneti, Y3108 U MEXAHUIMOS,

wim.

7.00

HeoOXo0umMbIX 018 CO30aHUA
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pobomomexnuieckux ycmpoticme. Habop
npedcmasnaem coboii Komniexm
CIMPYKIYPHOIX 571eMEHm08,
COCOUHUMENbHBIX INEMEHMO8 U
PACKIMPOMEXHUYECKUX KOMNOHEHMOG.
Habop nossonsem nposodume
DKCHEpUMenmbl no npedmemy duzuxa,
c030a6amb U NPOSPAMMUPOBAMb
cobupaemvie MoOenu, U3 KOMIOHEHMOS,
EX00SUUX 6 e20 cocmag, pabouue Modenu
MOOUNBHBIX U CIMAYUOHAPHBIX
pobomomexnuueckux ycmpoiicms ¢
ABIMOMAMUSUPOBAHHBIM YNPABIEHUEM, 8
IMOM YUCTE HA KONECHOM U 2)CeHUYHOM
ody, a makace KOHCMPYKYULl, 0CHOBAHHbIX
HA UCRONB308ANUY PAZIUYHBLX 6UOOE
nepeday (6 mom ucne YepeAYHbIX u
Bybuamoix) a maxoice peiuazos.
\Bempoennvie 6ecnposodnuie cemessie
pewenus (Wi-Fi u Bluetooth),
6O3MOdICHOCHIL UHMeEZPayul ¢
becnnamubim obfnaunvim 110,
obecnevusaiom 603MONCHOCb
MPAKMUYECKO20 UIYYEeHUs MEXHON02UTL
unmepHema eeufeti U OCHOG
UCKYCCMGEHHO20 UHMENTeKmA.
Obecneuusaemest 603MONCHOCMb
0OveduHeN s HeCKOTbKUX pobomoe,
CcOBpannbIX U3 H0A0BHBIX HABOPOS, 8
CPYRNBL C CemebiM 83aUMOOCHCHBUEM.
[IIpedycmompena onyuonaneHas
GOZMOJICHOCTb PACUIHPEHUS
OONOIHUMENbHBIMU KOMROHEHmamu (He
BXO0AWUMU 8 CINAHOAPIMHYIO
KOMRICKMAyuio), NO360RAIOUUMU UZYY AN
MEXHUYEeCKOe 3PEHUE U NPOMBIUICHHYIO
pobomomexnuxy. lpedycmompena
603MOJICHOCHL pabombl Habopa ¢
DONONHUMENLHBIMU 0ONAUHBIMU
cepgucamu. IlIpedyemompensi MUHUMYM
d6a npozpamMmupyemMplx KOHMpPoepa 6
NIACHTUKOBBIX KOPHYCAX, RO3GONAIOUUX
0OHOEpeMenno cozdasanms 2 8apuanma
[pobomoe paznuuHo20 HAzHaYeHus,
UMEIOUfUX BOZMOJICHOCb Pabombl KakK 6
NONOK0BOM pexcime, Maxk i a8noHOMHO,
NO360NAIOUUX peanu308ames o0yueHue
NPOZPAMMUPOBAHUIO 8 HECKONBKUX Cpedax
paspabomku Ha pasiuyHbix A361Kax (k
npumepy, & cpedax Mblock, Arduino IDE,
ma azvikax Scratch, C, Python, micro
Python). Kax munumym odun u3s
KCHMPOICPO8 UMEEm GCIPOCHHYIO
OnepayuoHKyI0 cucmemy, scmpoentvie Wi-
Fi u Bluetooth, nopm 015 hoOKnioyenus
nocnedoeamensHo coeouHAeMbIX GHeUHUX
yempoticme (He menee 20 00HOSpeNieHHO
nodrovaembrx ycmpoticms). Kax
MUHUMYM OOUH U3 KOHMPOINEPOE UMEEH
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Konnuectro

603MOUCHOCHL 0OHOBPEMEHHOT 3GNUCH He
meree 8 HpoSpaAMM, ¢ B0IMONCHOCBIO
nepernioyenun medcdy numu. Kax
MUHUMYM 0OUH U3 KOHIMPOANEPOB UMeem
nonxoyeemuolll ducnneit (IPS),
MO360NAI0M UL BBIBOOUME DaHHBIE C
QamuuKo6 6 6ude mabiuy u 2papuros, a
IMaxoice co30asanv 6CRIPOEHHBIE 8
KOHmMpoiep audeouepel. Konuvwecmeo
CEHCOPOB U UCHONHUMENbHBIX YCIPOLICHE,
BCIMPOCHHBIX 8 OOUH U3 KOHMPOINEPOE, - He
wenee 10 wm. Obwyee konuyecmao
preMenmos 6 Habope ne menee 400 wm., 8
MoM Hicie ROOKIoYaeMple MOOYIU. -
Bluetooth modyae, - 0s0iinoil damyux
TUHUY, - YIBMPAZEYKOGOU OAMYUK
paccmonnus, - 0aMyuK yaema, - OamyuK
Kacanus anekmpomexanuyeckud, - IR
MOOYIb, - MOMOP ROCMOAHHO20 MOKA C
pedykmopom — He menee 2 wim., -
cepeonpusod, - nyivm OUCMAHYUOHHO20
vnpaenenus IR. Habop donscen 6vime
VKOMANEKMOBAH AKKYMYIAMOPHBLMU
bamapesimu. lIpoepammnoe obecnevenue,
UChonb3yemoe 0N NPOZPAMMUPOBAHUA
cobUpaeMebIx pOBOMOMEXHUY eCKUX
vodereil u yempoticms, 0oancHo bvimb
Q0CnynHO 0N GecnIamHo20 CKayUeanus
u3 cemu Humepuem u nocnedyiowezo
UCNONB308AHUA.

Muxpockon yugpposoit

Tun muxpockona: buonozuveckuit Hacadrka
MuKkpockona: MoHokyaapuas Haznauenue:
nabopamopuerti Memoo uccnedosanus:
ceemnoe none Mamepuan onmuxu:
onmuyeckoe cmerno Yeenuuenue
wukpockona, kpam: 64 — 1280 Oxynapui:
WFE16x Obvexmuser: 4x, 10x, 40xs
(noonpyxcunennvl) Pesonvseprasn
conoeka: Ha 3 obvexmusa Tun nodceemru:
zeprano win céemoduod Pacnonoscenue
nodceemiu: 6epxuaA u HuxHcHas Mamepuan
wopnyca: memann [Ipedmemuniii CMoONIUK,
wm: 90 Hemounur numanus: 220 B/50 I'y
Yucno mezanuxceneii: |

uim.

7.00

\ughposas nabopamopus no usuonozuu
(npochunsrrlii yposens)

Obecnevusaem npogedenue uccaedosans
N0 (PYHKYUOHUPOBAHUIO HENOBEH ECKO20
op2anusma. Komnnekmayus:
Becnpo6oOHot MyTbIMUOamyuK no
usuonozuu ¢ 5-10 6cmpoennbimMu
Oamyuxavu. Jamuux apmepuanbHozo
Oasnenua (0...250 mv pm. cm.) Jamyux
nybCa ¢ OUANA3OHOM UBMEPCHUSA He Yice
uem om 30 0o 200 yo/mun Jamuur
memnepamypel mend ¢ OUanazoHoM
usMepenua He yace wem om +235 do +40C
Jlamyuk uacmomul QbIXaHUA ¢ OUANAZOHOM
usmepenus He yoice yem om 0 0o 100
yurnoe/Mun Jamuuk yckopenus ¢

noxazamenamu £2 g; 4 g, £+8 g

uim.

7.00
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Omoenvuvie yempoiicmsa. Jamuuk OKT ¢
QUANA30HOM UIMEPENUs. He Yorce Yem om -
300 00 +300 mB) Jamuuk cunomep ¢
QuanasoHom usmepenust ne yoice uem om ()
o0 40 H Jamuuk oceewennocmu ¢
QUAnasoHoOM usmepenus ne yoice yem om ()
00 180000 ax Axceccyapwr: Kabens USB
coedunumenvrulii 3apsadroe yempoiicmeo ¢
Kkabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxoe pyxosodcmeo no
dKCnIyamayuu yughpoeoii rabopamopuu

I poepammnoe obecneyenue
Memooduueckue pexomendayuu ne menee
20 pabom Hanuuue pyccroszeiinozo
catima noddeparcku Hanuuue
6udeoponukos.

HaumeHosaHue pasnena: "KommnsioTeproe
oGopynosanue"

MDY (npunmep, ckaunep, konup)

Tun yempoiicmea: Muozoghyuxyuonansnoe
vempoticmeo (M@Y); Heemnocme
mevame: vepro-benasn, Texnonozus
nevamu: snexkmpoepapuveckas (nazepnas,
ceemoduodnas); Popmam nevamu. e
wenee A4; Tun ckanupoeanus:

MPOMANCHBII/ NAAHULCMIHBLIL
\BozmooicHocme ckanuposanus 6
popmamax: ne menee A4; Cnocob
nooxmoyvenusn: LAN, Wi-Fi, USB

uim.

7.00

Hoymbyk

Dopm-paxkmop: noymoyx,; Pazmep
Ouazonanu: He menee 15.6 dwiivos;
Paspewenue skpana: Full HD, Quad HD
wnu Ultra HD; O6wuii 06vem
YCHIAN0GACHN O ONEPATNUBHOTE RAMAMU. HE
venee 8 ['batim; Maxcumanouviti 06uuii
noddepicusaemvlil 06vem OnepamueHoll
namamu.: ne menee 16 l'oaum; Obvem SSD|
Haxkonumens: He menee 240 ['baiim;
bBecnposoonas ceaze: Wi-Fi; Konuvecmeo
scmpoentblx 6 Kopnyc nopmog USB: ne
veHee 2, u3 Komopwlx He Menee 1 donxcHo
owime USB eepcuu He nuxce 3.0;
Paspewenue 6a6-kamepol, Mauxcens. ne
venee (.3, Bempoennviit Mukpogon;
Knasuamypa ¢ packnadkoii u Mapkupogroti
snasuu QWERTY/HLYKEH; IToddepucka
cmandapmos 6ecnposooHoll Cea3U:
802.11a/b/g/n/ac; Ipouseodumenvrocme
npoyeccopa (3Havenue nokazamens « CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchimark.net/laptop. html).|
1e menee 5000 edunuy, Hanmue
MAHURYIAMOPA Mblllb 8 KOMAIEKME: 0d;
Yemanoenennas onepayuonnas cucmema c
epaghuyieckum NOTL308AMENbCKUM
unmepegheticom, ceedeHUs 0 KOMopom
BKIIOYEHBL 6 €OUHBIN Peecnp PocCUliCKUX
npozpaMm 0N INeKMPOHHBIX
GOIYUCTUMENBHBIX MAWUUH U 60’3 0aHHbtx;

um.

21.00




n/n

Haunmenosanne o6opynosanns (PBITO)

KpaTkne npumepHsie Texuuueckue
xapaktepucruku (PBIIO)

Enunnuna
H3MepeHus|

l‘(().ﬂ HY€CTBO|

yCH?fIH(JG.’?eHHb!ﬁ naxkem O(ﬁHCHOE‘U
MpocpaMmMHozo obecneyenus,
COBMECMUMO20 € YCINAHOGAEHHOT!
ONEePayUONNOU CUCMeMoll, ceedenus o
KOMOPOM BKIIOUEHbI 6 eOUHBIT peectp
poCCUtiCKUX NPOZPAMM OISl SNEKIMPOHHBIX
BBIYUCTUMENBHBIX MAULUH U 6&’3 aa’HHblx.

Haumenosanue nanpasnenus: "Obopydosanue onn 00ULe0Bpa306AMENbHVIX OP2anU3
MAAOKOMRJIeKmHbIMu"

aQuuil, AGIAIOMUXCA

HaumeHoBaHue pazaena:
"EcTecTBeHHOHAYYHAs HATIPAB/IEHHOCTS"

[upposas nabopamopus no ¢usuxe

(yuenuveckas)

Obecneuusaem soinonnenue
PKCHEPUMENMOS RO MeMaM Kypca (husuru.
Komnnexkmayus: Bechposoonol
MYAeMUQamuuK no gusuxe ¢ 6-i0
eempoennsimu damyukamu: Lugposoil
Qamuuk: memnepamypel ¢ OUanazoHom
usmepenus ne yxce vem om -20 do 120C
Lughposoit damuux abeonomnozo
Qasnenus ¢ OuanazoHom usMepenus He
varce yem om 0 0o 500 klla Jamyuk
MAZHUMHO20 RO € OUANAZ0HOM
usmepenusa we yoice wem om -80 0o 80 mTn
Hamuux nanpsioicenus ¢ Ouanasonamu
usmepenus He yoee yem om -2 0o +2B; om
-5 0o +3B; om -10 0o +10B; om -15 do
+15B  Hamuux moxa e yoice vem om -1
00 +14 Hdamuux axcenrepomemp ¢
noKazamensimu ne menee yem: +2 g; k4 g;
+8 g Omoensvrvre yempoiicmea: USB
ocyunnozpach ne menee 2 kanana, +/~-10 B
rceccyaper: Kabenn USB
coedunumenvHulll 3apaonoe yempoicmeo ¢
wkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
nposedenus sxcnepumeninos Kpamkoe
PYKOBOOCHIBO HO IKCHAYAMayuu yugposoi
nabopamopuu lpozpammuoe obecnevenue
\Memoouyeckue pexomendayuu (40 pabom)
Hanuvue pycckosasviunozo catima
nodoepacku Hanuuue sudeoponuxos.

wm.

24.00

Lughposas nabopamopus no xumuu
(yuenuueckas)

Obecneyusaem sbINOIHEHUE
nabopamopHelx pabom no XuMuu Ha -
VPOKAxX 6 OCHOBHOU WKOIE U RPOEKMHO-
uccned08amenbekoll desmensHocmu
vuawjuxca. Komnnekmayus:
becnposodHoll Mynbmudamyux no Xumuu ¢
3-MmA acmpoentbimu damyuukamu. Jamyux
pH ¢ ouanasonom usmepenus ne yce wem
om 0 do 14 pH Jamvux
DAEKMPORPOGOOUMOCIU ¢ OUANAZOHAMU
usmepenus we yace wem om (0 do 200
mxCum; om 0 0o 2000 mxCm; om 0 do
20000 mxCym Hamuuk memnepamypel ¢
0Uana3oHoM UIMEPENUsL He Yoice YeM Om -
20 0o +140C OmoenvHvie damuuku:
Hamuux onmuyeckoi niomuocmuy 525 um
Urceccyaper: Kabens USB

uim.

coeduHumenvHulil 3apadnoe yempolicmeo ¢

24.00




n/n

HanmenoBauune o6opynopanus (PBIT1O)

Kpartkue npumepnble Texnnyeckne
xapaktepuctuku (PBI1O)

Eannnua
H3MepeHust

Konnqec'r;‘

rkabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamioe pyxosodcmeo no
PKCnayamayuu yughposoi nabopamopuu
\Habop nabopamopuoii ocnacmxu
lIpozpammuoe obecnevenue
Memoouueckue pexomendayuu ne menee
40 patom Hanuvue pyccrkosserunozo
catima nododepoicku Hanuyue
610e0ponUKos.

Hugposas nabopamopusa no 6uonozuu
(yuenuveckas)

Obecneyusaem eutnonnenue
1abopamopuvix pabom na ypoxax no
OUON02UU 6 OCHOBHOIL WKONE U NPOEKMHO~
LcenedosamenbeKkoll Qesmensocmu
vuawyuxes. Komnnexmayus:
Becnposodwoii mynemudamyux no
Ouonoeuu ¢ 5-10 6cmpoennvIMu
Qamuurxamu: Jamuuk eradxcnocmu ¢
Ouanazonom usmepenus 0...100% Jamyux
OCBCU{EHHOCTI ¢ QUARAZOHOM USMEPEHUs.
He yoice wem om 0 0o 180000 mx Jamuux
pH ¢ ouanazonom uzmepenus ne yoce yem
om 0 0o 14 pH Jamuux memnepamypeor ¢
OUANAZ0HOM USMEPEHUST HE YHCE YeM oM -
20 do +140C Jamuux memnepamype
OKpYJIcalouett cpedbl ¢ OUANAZ0HOM -
usMepenus e yoice vem ont -20 do +40C
rceccyaper. 3apsdunoe yempoticmeo c
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pykogodcmeo no
DKcnayamayut yugpposoii rabopamopuu
Hughpocan sudeoxamepa ¢
MEMaUYecKUM Wmamueom, paspeuiernue
ne menee 0,3 Mnuxc Ipoepammnoe
obecnevenue Memoouueckue
pexomendayuu ne menee 30 pabom
VYnaxosxa Hanuuue pycckoszviunozo
caiima nodoepicKy, Haluvue
BUOCOPONUKOE

wm.

24.00

Hanmenopanue paszena: "KomnsioTepHoe

obopynoBaHue"

Muozogynkyuonaieroe yempoiicmeo
(npunmep, ckanep, konup)

Tun yempoiicmea: Muozog)yuxyuonanvroe
vempoiicmeo (MPY); [leemuocmeo
neuams: yepro-benas; Texnonozus
neyamu: anekmpozpaguueckas (nazeprHas,
ceemoduoduasn); Popmam nevamu: He
vernee A4; Tun ckanuposanus.
NPOMANCHBLU NAAHUEMHbLLL
BoszmodicHocniv ckanuposarus 6
popmamax: ne menee A4; Cnocob
nooxmovenus: LAN, Wi-Fi, USB

12.00

Hoyméyx

Dopm-hakmop: noymbyk,; Pazmep
Quaconanu: ne menee 15.6 00tlimos;
\Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; O6wuii 0obvem
VCmanosientoll ORepamusHoil NAMAMU: He
menee 8 [oatim; Maxcumansherii obujuil
nododepoicuedeMulli 06bLeM onepamugHoll
navamu. ne menee 16 Ioaiim,; Obwvem SSD

Harxonumens: ne menee 240 Ioaim;

24.00




; HaumenoBanne 06opyoBanis (PBIIO) KparTkne npumepubie Texuuyeckne Enunnuoa
| xapaktepuetukn (PBIIQ) . H3MepeHHus

becnposoonan cesze: Wi-Fi; Konuvecmeo
ecmpoennbix 6 kopnyc nopnos USB: ne
menee 2, us komopuix ne menee I donxcro
Obinb USB gepcuu we nuoice 3.0;
\Paspeutenue 636-xamepui, Maukcens: ne
wenee 0.3; Bempoennviit Muxpogon;
\Knasuamypa ¢ packnadxoii u MApKUpoGKo
rnasuue QWERTY/HI]YKEH; IToddepocka
CMandapntoe 6ecnpogodHoil cea3i,
802.11a/b/g/m/ac; Ipoussodumensuocie
npoyeccopa (3navenue noxazamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomancey
hitp:/fwww.cpubenchmark.net/laptop. html) |
e mernee 5000 edunuy,; Hanuvue
MAHURYASIMOPA Mblliib 6 KOMAIeKme. Od;
Vemanosnennas onepayuonnan cucmema c
epachuneckum nonvsosamensckum
unmepgeiicom, ceedenus o komopom -
BKIIOYEHBL 8 e0UHBIT Peecmp poccuicKux
NpOZPAMM O INeKMPOHHBIX
BBIYUCTUMENTBHBIX Malilh 1 6a3 anHbIX,
Yemanosnennwnii nakem ogpucnozo
npozpamMminozo obecneienus,
COBMECUMO20 € YCIMAHO8NEHHOT
ONEPayUOHHON CUCINEMOT, cRedeHUs O |
KOMOPOM BKIIOYEHb! 8 eOUHBIN peecmp
POCCUTICKUX NPOZPAMM OISt SNEKIMPOHHBIX
BHIYUCHUMETLHBIX MAtuH 1t 6a3 OaHHbIX.

ll(o.n HYeCTRBO|

3 HaumeHoBaHue pasgena: "J|ONOMHUTEIBLHOE
obopynoBarue"

Obpazosamenshuiii Habop dondicen Gvime
npedHasHaven Ong usyvenus
poBOmMomexHUYecKUX MexXHON02Ul, OCHOG
UHGPOPMAYUOHHBIX MEXHONOUTE U
MexHONo2UT NPOMBIULTEHN O l
ABMOMAMUAYUU, @ MAKHCE MEXHON02Ui
NPOMOMUNUPOBAHUS U AOOUMUBHO20
npoussoocmaa. B cocmas nabopa
Q012ICHbl BX00UMb KOMANEKMYIOWue U
vempoticmea, obnadaioujue
KOHCIMPYKMUGHOU, ARRAPAMHOT U
NpOZPAMMHON COBMECIMUMOCTbIO Opye C

| . - opyeom. 1) Komnaekm KoHCMPYKMUSHbIX
l06pazosamenvubiit Habop Ons uzyuenus 4 ) Ko P

. INEMEHNIO8 U3 MEMAINA U MIACIMUKA ONA
MHO2OKOMHOHEHMHBLX POOOMOmMEexXHUYecKux wm. 12.00

cOopKu Modeneli MaHunyIAYUOHHBIX
CUchem U MaHunyIAYUOHHbIX POOOMOE L s
pobOMO6 ¢ yenosolt KUHeMamukoi,

nIOCKONApPAnenbHOl KitHeMamuK o,
Delta-kunemamuroti. 2)
Hnmennexmyanshelii cepaomMooyis ¢
UHIMEZPUPOSAHHOT CUCIEMOT YAPABTEHUS. -
e menee 7wm. Cepgomodyib donicer
061adante UHMEZPUPOBAHHOL CUCMEMOT
vnpasnenus, obecnevuearoujel 06pammyio
C6A3b UNU KOHIMPOAb RAPAMEMPOE -
RONOJICEHUE BANd, CKOPOCHb BDAUCHU,
Hazpy3Ka npueooda, a MAardice
obecneyugalonfeli B03MONCHOCHb
nocredosanmensHozo NOOKIIOYEHUs Opye C i




/11

HanmenoBanue o6opynosauusi (PBITO)

Kpatine npumepusie rexunyeckne
xapakrepuctukn (PBIO)

Eannuna
H3MepeHHs!

1
Konuuectro

Opy20M U ynpasienus cepeomodyiami no
NOCIE006AMENBHOMY HONYOYAEKCHOMY
ACUHXPOHHOMY unmepdheticy.  3)
Pobomomexnuyeckuii konmponnep,
npedcmasnsiouyuti coboti Modyavioe
vempoiicmeo, exniovaionjee 6 cebs
OOHONTAMHBITE MUKPOKOMNbIOMED Ol
lesinomenus CROJICHBIX GbIYUCTUMENBHBIX
onepayuil, nepugbepuiinelii Konmpoiep
OJ151 YRPAGNEHUA GHEUHUMYU YCMPOTICMEamu
U niamy pacuiupenus 0as ROOKIOYeHus
GHeutHux yempoticme. Modynu
pobomomexnuecko2o KoHmponiepa
QomicHbl 0Onadame 00HOBpeMeHH Ol
KOHCHIPYKMUGHOT, anndpamtoi u
MPOPAMMHOI COBMECINUMOCHBIO OpYe ¢
opyeom. Pobomomexnuueckuii Konmponnep
O0J0iCeH YOOBNIEMBOPIMb MEXHUYCCKUM
XAPAKMEPUCIMUKAM. KOT-80 S0ep
BCIMPOEHN020 MUKPOKOMAbIOmMEPA - He
veree 4, makmosgas vacmoma s0pa - ue
wenee 1,2 [Ty, o6vem O3Y - ne menee 512
M6, nanuvue unmepdpeiicos - SPI, 12C, -
wire TTL, UART, PWM, yugppogsie - ne
venee 16 wim u anano2ogeie nopmel - He
venee 8 wm 01 ROOKMIOYEHUS 6HEULHUX
yempoticme, ecmpoensiii MUKpogon, a
maroice WiFi wnu Bluetooth ons
KOMMYHUKAYUU CO BHEUHUMU
yvempoiictmeamy. Pobomomexuuveckui
Konmponaep 0ondcen obecneyueams
6O3MOACHOCHID HPOZPAMMUPOGAHUS C
nomoufelo cpedcme azvikos C/C++, Python
U c6060OHO pacnpocmpansaemor cpedsl
rduino IDE, a maxoce ynpaenenus
woadensmu pobomomexHuyeckyx cucmem ¢
nomowvio cpedvi ROS. 4)
[[Tpozpammupyemoiii KOHMpPOIIEP - He
veree [um. [Ipoepavmupyemerii
KOHIMPOINEP 00NdICeH NPEOCM AN
lcobotl epryucTUmenviblil MOOYIIb,
06nadaiowum yuphpossiMu ROPMami - He
venee 8 wim u AHANO206BIMU nopmamit - He
menee 16 wm, unmepgbeiicamu UART,
2C,SP1, TTL, a makace modynem
becnposodnoli cessu muna Bluetooth wnu
WiFi dna cozoanus annapamuo-
npozpammiivIx pewienuit u.
"yuuwix/ciapm"-yempoiicms ons
paspatomru pewtenuii "Humeprem
sewent", 5) Ilnama pacuupenus
npozpaMMmupyemMozo KOHmponiepa — He
vernee lwm. IInama pacuupenusa donsicia
0becnenusams B03IMOACHOCHIL

ROOKIIOY eHUS YHUBEPCATLHO2O
BBIYUCTUNENBHO20 m:)dme K cemu
nocpedcmesom unmepgpetica Ethernet.
[Thama pacuiupernus dondicha obnadame
nopmami 8600a-8bi800d 018 NOOKNIOYCHUA




n/n

HanmenoBanne odopynoranns (PBIIO)

KpaTtkne npumepHbie Texn H4yecKue
xapakrepucTuku (PBI1O)

l Eaunnua

Konuuecrro
|n3mepemm

Yuppossix u ananozoseix yempoticms — ne
wenee 40 wm, unmepgpeiic SPI u '
BOZMOJUCHOCHBbIO NOOKTIOYEHUA BHEUH el
Kapmer namamu. 6) Modyne mexnuyeckozo
3penst, npedcmasagaowult coboir
Vempolicmso Ha 6ase ebINUCIUMENbHOZ0
MUKPOKOHMPOIIEPd U UHINEZPUPOBAHHOT
ramepol, obechevusalouee pacnosHasanue
ppocmeniuux usobpascenuii Ha modyne 3a
CHem C‘O6UJ??8€HHNX GHIYUCTUMENBHELX
go3ModcHOCmel - ne menee luim;

\Modyns mexnuueckozo 3penus doncen
obecneuusams 603MONCHOCINb
KOMMYHUKAYUN C AHATOZUYHBIME MOOYISIMU
nocpedcmeom wunsl Ha baze
nocinedosamenvroco unmepghetica ¢ yenvio
Oanvreliutell nepedayu pesynomamoe
uzMepenuil 2pynnel Mooynei Ha
ynpasnaioujee gueliucIumenvroe
VCmpotcmeo, nOOKIoYeHHoe K 0aHHOT
wiune. Mooyne mexnuuecrkozo spenus
Qondicen obecneuusaine 603MONHOCHb
OCYHfeCmBIAMb HACHPOUKY MOOYVIS
IMEXHUYECKO20 3PEHUS - HACMPOUKY
DKCRO3UYUN, bananca Henoeo,
YBEMOPAIHOCHIHBIX COCMAGIATOUUX,
mrowadu obrapyscusaemott obnacmu
uz00pasicenis, okpyanocmu
oOHapyoicusaemot obnacmu uzobpasicenus,
nosoxcenue obrapyoicueaemslx obnacmeil
omHocumensHo opye opyvea. Modyis
MeXHUYecKo20 3peHus QoIxiceH
0becneyusams 603IMONCHOCIb HACMPOTIKU
Ha 00HoBpeMeRHoe 0BHapyHCEHUe He MeHee,
10 paznuuneix oounounvix 06vexmog 6
cexmope o630pa, 1ubo He menee 5
COCMAasHBIX 00BEKIMOE, COCMOAUUX U3 He
Wenee 3 pasnuunelx epaguveckux
npumumueos. Modyne mexnuueckozo
3penus Qondcen 0bnadamo 6CMPOEHHBIMI
unmepgheticamu — USB, UART, 1-wire TTL,
[2C, SPI ona kommyHukayuy co 6HeuwHUMU
nodknouaemeimu yempoicmeamu. 7) B
cocmas Habopa JOAHCHBL 6X00UMb
yughposwie ungpopmayuonno-cencopuvie
wodynu, npedcmaansiowyue coboil
vempoiiemea na 6ase npoepaMmMupyemozo
KOHMPOIIePa u UaMepumensHo2o
onemenma. Llughpoeoii modyne dondcen
oOadams 6CMpPoeHHbIM
MUKPOKOHMPOINEPOM (makmosds
yacmoma - we menee 16 My, wuna
Qannvix — ne menee 8 Koaiim),
unmeppeticamu 0nsa nOOKNOYeHUs K
GHEUHUM Yempoticmeam. yugposste u
ananozossie nopmel, 1-wire TTL, pasveum
muna RJ. Lughposoii modynw dondcen
obecneyusame 603MONCHOCHb

KOMMYHUKAYUU ¢ QHAT02UYHBIMU MG()}’MM i




n/mn

Haumenosauue o6opynosanus (PBITO)

KpaTkue npumepHbie TexHuyeckne
xapakrepuctuku (PBITO)

Enunnna
H3IMepeHHs

Konuuectpo

nocpedcmeom wiunel Ha 6aze
nociedogamenvHo2o unmepgetica c yenvio
OaabHetiuell nepedayu pesyibmamos
uzMepenuii epynnsl MoOyaell na
VRpasidionfee selyuciineIsioe
VCmpoticmaeo, ROOKIIOYEHHOe Kk OaHHOT
wune. B cocmasg natopa ooncro
6X00UMb. YUPPOBOTE MOOYI6 MAKMOBOT
KHONKU — 1te Menee Juim, yughposoti
Modynb caemoduoda — ne menee Juim,
yupposoit Modyns konyesozo
npepeleamensi — ne menee Jum, yughposoti
MoOYL damuura yeema — ne menee luimn,
yupposoii modyne RGB ceemoduoda — ne
weree lwm. 8) B cocmas natopa donxcke
6X00umo 3nemenmol Ons cO0pKu
BAKYVYMHO20 3aX6AMA: 6AKYYMHAA
npucocka — ve menee lwm,
aﬂekmpo,uaemrmnbrﬁ KJIAnaH — He MeHee
lwm, eakyymuwiii nacoc — ne menee lwm.
9) B cocmas nabopa donvicen exodume
VYeOHblIl KOMATEKM, GKIIOYarowull 8 cebs
vuebrnoe nocobue, nabop bubnuomex
IMPEXMEPHBIX 2/1eMeNmoe 00
npomomunuUposanis Mooenei
MAHURYIAYUOHHBIX POBOMOG, a marice
npozpammnoe obecnevenue 0ns pabomel ¢
nabopom. ITlpozpammuoe obecnevenue
QondicHo obecnevusams mpexmepryio
BUSYANUIAYNIO MOOCTU MAHUNYISAYUOHHO20
poboma (¢ yanogoi, niocKonapanensHoll u
denbma-KUHeMamuKoll) 8 npoyecce
paboniel, obecnevuean nNOCMpoeHe
NPOCIMPAHCINGEHHOU MPAEKMOPUL
OBUNCEHUS. UCROTHUMENBHO20 MEXAHUIMA
MAHURVAAYUOHHO20 poﬁoma,
BOIMOJICHOCID 3a0aAHUA
nocredosamenvHoCMu Modex i
MPOXONHCOCHUA YEPE3 HUX UCHOTHUINETBHO20)
MEXAHUIMA MAHURYIAYUOHHO20 podoma.
[Tpoepammnoe obecneyenue O0NNCHO
DYHKYUOHUPOBAMDY, KAK & OMOeNbHOCHIU 8
sude cpedel MOOETUPOBARUSA, MAK U 6
pestcume MOHUIMOPUHEA 8 PealbHOM
GpemMeH npu NOOKIOYeH Ul MOOenU
MAHURYAAMOPA ROCPEICIMBOM
PObOmMOmMexXHUeCKO20 KOHMPORIEpa.
ITpozpammiioe obecneuenie OOANCHO
oOecheyusanmp 603MONCHOCIb NOCHIPOEHUS
epaghuros 3a0anibIX U MEKYIUX
0606ujeHnbIX Koopounam
MaHURYIAYUOHHO020 poboma, epaghuros
ZHAUEHUT CKOpOCHell U YCKOpeHus,
epachuxos pacyemnpix 3HayeHul HAZPY3KU.
UIpozpammnoe obecnexenue donACHO
nosgoname 3a0asains
NOCIE008aMeTbHOCE NePedsUNCeH Ul
WAHURYIAmopa HOCPE@C}??GGA{ Haﬁopa
Komano 8 brovHo-zpaguieckom




o Hsiiékoniiie oGopyoBanns (PBIIO) KpaTtkue npumepubie Texunueckue Enunnuna
xapakrepucruku (PBI1O) H3MepeHHd

unmepdheiice.  Vuebuoe nocobue donxcro
codeporcams Mamepuanst no paspabomie
mpexmepHuix Mooeineli MOGUTbHbIX
POBOMOS, MAHUNYIAYUOHHBLX POBOMOE ¢
PAITUNHBIMU MUNAMU KUHEMAMUKH
(yenosas Kunemamura, n1ocko-
mapanienvHan KUHeMamuxd, oenbma-
wunemamura, SCARA wiu puruasicuas
Kuremamuxa, niamgopma Cmioapma u
m.n.), UHCMPYKYUU RO NPOEKMUPOSAHIIO
pobomos, uncmpyryuu u Memoduku
OCYU|eCMENEHUA UHIICCHEPHBIX PACUEm 08
APl NPOEKMUPOBAHUU (PACUembl HAZPY3KU
U MoMeHMOE, paciem MoufHocmu
Mpusooos, paciem napamempos
KUHEMamuKu u m.n,), uHCMpPYKyuu no
paspabonike cucmem ynpacinenus u
npospamMmnozo obecnedenus Oas
VApasaenus pobomamu, UHCMpYKyuu u
MemoouKu no paspabomke cucmem
VAPpdeieHUds ¢ 3NeMeHIMaMi
UCKYCCMBEHHO20 UHMENTEeKma U
MAUWUHHO20 0OYYenus.

Vyebuwiii pobom-manunynamop
npednasHayen Oas 0Ce0eHUs
0OVYGIOWUMUCH 0CHO8 POBOMONTEXHUK,
0715 NOO2OMOBKU 0BYYAIOWUXCSA K
EHEOPEHUIO Ut HOCAEOVIOUfeM)
UCROTB308aHUI0 POBOMOE 8
NPOMBIULTEHHOM NPOU3GoICmee.
Komnuvwecmeao oceii poboma manunynsmopa
- wemvipe. llepemeujenue uncmpymenma g
HPOCMPAHCMEe N0 MPeM 0CAM QONNCHO
VAPABIAMbCA WA208bIMU OGUSAMENTMIUL.
Hanpascenue nRumanus uwazogex
deucameneii ne Gonee 12 B.
Cepsodsuzamens yemeepmoi 0Cu Q0IlNCeH
obecnevugams ROGOPOM UHCMPYMEHMA.
Veon nosopoma manunyiamopa nHa
OCHOGAHUN BOKPYE BEPRIUKATIBHON OCU HE
menee 180 zpadycos. [Ins onpedenenusn
NONOJICEH Ut MAHURYAMOPA RPU NOBOPOIME
6OKpYZ EpIMUKATOHOT OCU QONNHCEH
ucnonbzosamses ankooep. Yeon nosopoma
3adnezo nreva manunynamopda ve menee 90
epadycos. Veon nogopoma nepeduezo
nieva manunynamopa ne menee 100
epadycos. Hna onpedenenus RONONCEHUS
3G0He20 U NEPEOHEZ0 Naey MaHUnYIsSmopa
Q0JIHCEH UCROTB306AMbES 2ZUPOCKON. Yeon
NOBOPOMA NO YemEepmoll OCU He MeHee
180 epadycoa. Jonoicna beime
6OZMOICHOCHTL OCHAUfEHUA CMEHHBIMU
Hacadkamu (Hanpumep, Oepacament
Kapandauta unu hnomacmepa, NPUCOCKA €
cepeodeueammem, MEXAHUYECKOE
3axeamuoe ycmpoiicmeo ¢
cepgodsuzamenem, yCmpoucmeo ons
Na3epHOU ePASUPOBKU UNU YCMPOUCTEn 014

Konuuecrro

Yemvipéxoceaou yuebnbiii poboni-
MAHURYVIAMOP ¢ MOOVABHBIMU CMEHHBIMU
Hacadkamu

wm. 12.00
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EauHuna
H3IMepeHus|

Konnuecrtro

3D-nevamu). Munumaneras
KOMRASKMAYUA CMEHHBIMU Hacadkmwu.‘
nHeemMamuueckuil saxeam (npucocka),
Wexanuyecxkuil 3axeam, Hacaoka
oepoicamens dnsi
Kapandaua/maprepa/pyury, nacaoka
NePexoOHUK OIS KPeRueHUsl COBMECINUMBIX
KOHCIMPYKMUGHBIX demaneti u
KOHCMPYKHuULl, HAcadKa 1azepHo
epasuposku, Hacadka 3D-nevamu (Ons
pabomet ¢ nracmuxom PLA ¢ duamempom
numu 1,75 mm). Jonowcen Germe ocnawen
cepsonpugodoM ONst NHEBMAMUYECKO20 U
MEXAHUYECKO20 3aX8AMO8,
obecnevusaoujuM 6paujenue 3axeayeHHo20
0O0vekma 60 8peMs NepeMenfeHs,
M0BOpOM nepemelyaemozo 06veKma 6oKpy2
6epmuxansHoll ocu. [na o6ecnevenus
(DYHKYUOHUPOBAHUA NHEEMAMUYECK020
zaxeama oondicen bvime OcHaujen
BCMPOEHHOT 8 KOPHYC MAHURYAAMOpA
nomnoit. Jonxcna 6eims 803M02UCHOCHTL
NOOKAIOYeHUA OONONHUMENbHBIX
Vempoticme (Hanpumep, mpancnopmepa,
peabca 0 nepemeuyenus poboma, nytema
VAPAGICHUA MUNA OHCOUCIUK, KaMepbl
MAUUHHO20 3PEHUSA, ORMUYECKO20
Qamuura, Modyns becnpogodHozo
Qocmyna). PoGom-manunynamop donsicen
obecnevusams nepemenyenue Hacadku 6
MPOCIPAnCmGe, akmUugayuio HacaoKu,
GO3MOJICHOCIb ROMYYEHUS. CUSHANO8 OM
Kamepul U OamyUKos, 603MOICHOCHTb
VRpasnenus ONOIHUMENbHbBIMU
yvempoiicmeamu. Mamepuan kopnyca —
amomunuil. Juavemp pabouei 3omne (6e3
Vuema HagecHo20 uHCMpPYyMenma u
uemeepmott ocu) ne menee 350 mm.
Humepdeiic nooxmouenus — USB. Jlonoicen
UMEMb BOZMONCHOCHb AGIMOHOMHOT
pabomvl u GHeuHezo ynpagnenus. s
GHEULHEZO YRPaseHUs QoniceH Gblimb
npedycMompeH nybhl, ROOKNIOYaemslil K
pobomy no Bluetooth. Ynpaensiowui
KOHmMpoIep 00diceH bbb COBMECMUM €O
cpedoii Arduino. Ynpasnarowuit
KOHMPOIIEP COBMECIUM CO CPedoll
npoepammupoearust Scratch u A3vikom
npozpammuposanus C. Jonicen
obecnenusams nOGOPON NO NEPEBLIM MPEM
OCAM @ 3A0AHHBIT Y20 U HA 3a0aHHbIl
Veon, noGopom no Yemeepmoil ocu Ha
2adaHnblll Y207, O8UdICEHUE 8 KOOPOUHANbI
X, Y, Z, nepemenyenue na sadannoe
paccmosnue no koopdunamam X, V, Z,
nepedauy Oannvix 0 meKylemM nOTONCeHUN
V2no8, nepeoayy OaHHbIX 0 MEKYUfUX
Koopounanmax uncmpymenma. [ondcen

noddeparcusanmp nepemMenjenie 6
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KpaTkile npuMepHbie TeXHHYeCKHe
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Ennnunna
H3IMepeHHs!

Konnuecrro

0eKapmoGelX KOOPOUHAMAX U Yenax
no60poma ocetl, ¢ 3a0AHHOL CKOPOCMBIO U
yexopernuem. Tunv nepemeugenii 6
JeKapmosslx KOOPOUHAMAX: OBUNCEHIUE NO
MpaeKmopuu, O6UdICenUe o RPIMOTl
MeNcOy OBYMA MOYKAMIL, NEPENPLISUEAHUE
U3 MOYKY U MoKy (nepenoc obvexma).
Kopnyc donoicen 6vime 6 3aupuyeniom
ucnomnenue (knacca He nudice IP20).

Obpazosamenvruiil HADOP MO MeXaHuKe,
MEXampPOHUKE U pOBOMOMeXHUKe

Habop donoicen Goimb npednasnaven ons
npoGedenua yuebHbIX IaHAMUN RO
UZYHEHUIO OCHOG MEXAMPOHUKY U
POBOMOMeXHUKY, NPAKMUYECK020
MpuMeHeHus 6d306elx 1eMeHno6
PAEKMPOHUKY Ut CXEMOMEXHUKU, d MAKIICe
Haubonee pacnpocmpanenno aneMeHmuoll
6azbl U OCHOBHBIX MEXHUUECKUX peuleHl,
APUMEHACMBIX NPU NPOEKTNUPOSAHUY U
NPOMOMUNUPOSAHUN PAFTUYHBIX
UHIICEHEPHBIX, KUDEPHEMUYecKux u

OORICHB BXOOUMb KOMPACKMYIOUUE U
yempoticmea, obnadarouyue
IKOHCIMPYKMUGHOT, 91eKMPUYecKoll,
annapamuoil u NPoePamMmHot
CoBMecmuUMochibio opya ¢ opyzom. B
cocmas nabopa doiicen 8x00UMb
KOMINEKIN KOHCIPYKMUBHBIX 2NeMennos
uz Memania o CGOPKH maxkema
MAHURNVAAYUOHHO20 poﬁoma U KOMRAIexkm
MEMANNUYeCKUX KOHCMPYKIMUGHBIX
271eMenmog ol cHopKU Makema
mobunsHo2o poboma. B cocmas nabopa
QONNCHBL X0OUMb NPUBOOA PAINUYHO20
muna: MOMopPsl ¢ UHMESPUPOBAHHBIM U
GHEUHUM OAMYUKOM NONONCEHUS — He
MeHee 2uim, cepsonpusod 6oabioil — He
venee 4um, cepeonpusod Maielli — He
meHee 2uini, nPuBoo ¢ BO3MOICHOCIbIO
VAPAGNEHUA 6 UAZ0BOM PENCUME — HE
venee 2uim. B cocmas nabopa donickvl
BX00Umb sNemeHmol 0 cOOpKu
GAKYYMHO20 3aGX6ama: 6aKyYMHAs
npucocka — ne menee Tutm,
2NEKMPOMAZHUMHBITL KN1ANAH — He MeHee
lutm, eakyymuviil Hacoc — He meHee Tuim.
B cocmas nabopa dondxcHa 6xo0umn
anemenmuasn 6asa Ons
RPOMOMURNUPOBAHUA. RAAMA OISt
becnaewHozo HPOMOMURUPOGAHTA,
KOMHIEKM NPOGOA0E PaA3UYHO20 MUNA U
ONIUHbBL, KOMAIEKI PEe3UCHIOPOE, KOMUICKIN
c8emoou0008, ceMuUCeZMeHnHblIl
unouxamop, oucnneti ZKK-muna, kHonku
He Menee Suin, noOMeHHoMeEmpbl — He
vienee Jutm, UHPPAKpacHelli OamyuK - He
vienee Jutm, YibmpazeyKogol OamyuK - He
veHee 3um, 0amyux memMnepamypel - He

ccmpaueaemuix cucmem. B cocmas nabopd

wuem.

WeHee Iwm, damuur OCBEUfEHHOCIN - He
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xapakrepucthkn (PBIIO)

Enununua
H3MepeHHSs

Konuuecrso

venee Tuum, mooyns Bluetooth — ne menee
Twim, modyne HK-npuemnuka — ne menee
Tuem, modyne HK-nepedamuura 6 sude
KHONOYHO20 nyAbma ynpasienus — lum,
AKKYMYRamop — e menee lwm, zapsonoe
yempoticmeo — ne menee Twum. B cocmas
Habopa 0012IceH 6X00UMb MYTbMUOAMYUK
0N USMEPEHUS INEMNepamypel u
BAACHOCIMU OKPYIHCAIOUelt cpedbl — He
venee Tuim. Mynemuoamyux dondicen
obnadame ecmpoentsiMm
MUKPOKOHIMPOINEPOM (MaKmosas
wacmoma - ne menee 16 My, wuna
Oanuwix — ne menee 8§ Kbatim),
unmepghericamu 013 NOOKNOYCHUS K
GHeWwtHUM yempoiicmeam: yugpossie u
ananozoseie nopmei, [-wire TTL, pazvem
muna RJ. B cocmae nabopa donxcen
Gxodumb KoMmniaekm }’HI{G‘QPCG’T&!H&!X
GBIYUCTUMENBHBIX MOOYIEH,
npedcmasnaiowux coboli bazosyio niamy,
niamy pacuiupenus 0ns cemesozo
63aUMO0elICIGUs U RAamy ROOKNOYeHUs
cuno6ol nazpysku. Bxodswue 6 komnnexm
yempoiicmea dondicnel obnadame
0OHOBPEMEHHON KONCIMPYKMUGH O,
NEKMPUUECKOT, annapamHoii u
MPOZPAMMHOT COBMECIMUMOCHIBIO OPY2 C
Opyeom. bazosas naama ynueepcansnozo
BLIYUCTUMENBHO20 MOOYIS QONNCHA
npedcmasiame cobol RPozpaMmMupyembiil
Kkonmpoanep 6 cpede Arduino IDE wiu
aHAN02UYHEIX CGODOOHO
pacnpocmpaniemMulx cpedax paspabomei,
\bazoeas niama doixcrha obradams
BCMpOeHHBIMU UHmMepdheticamu oas
NOOKTIOYEHUA YUDPOBIX U AHATO20BHIX
Vempoiicme, 8CRipOeHHbBIMU
unmepcgheticamu USB, UART, 12C, SPI, -
wire TTL, Bluetooth, WiFi. ITnama
pacutupenua 0onicia obecnevueams
BOIMOIUCHOCITb ROOKIIOYEHUS
VHUGEPCANBHO20 GbIYUCTUINENBHO20 MOOYIIA
K cemu nocpedcmeom unmepegheiica
Ethernet. ITnama pacuwiupenus donxcna
oO1adame nopmamu 6600a-e61600a 014
ROOKIOYEHUS YUHPOBBIX U AHANOZ0BHIX
vempoticms, unmepdetic SPI u
BOIMOACHOCIBIO ROOKIIOYEHUA GHEWUHEL
kapmer namamu. ITnama pacuupenus ons
MOOKNIOYEHUS CUNOBOT HASPY3KU Q0NNCHA
obecnevusame 603MONCHOCHIL NPAMO20
MOOKIIOYEHUS 6HEUHEll CILTOBOTI HAZPY3K,
a maKoice pezyrupyemMon HazpysKu
nocpedcmeom PWM unmepgpeiica. B
cocmag Habopa Oondicel 6X00UMb
NPOZPAMMUPYEMBITE KOHIMPOITED,
obecnevusalouull B03MONCHOCIb

ocyiyecmesname paspabomy




No

n/n

HanmenoBanue oGopyanosanns (PBIIO)

KpaTtkue n]jnmepuble TeXHHYeCKHe
xapakrepuctuku (PBITO)

Ennunna

0IHYECTBO
nsmepennn‘x

NPOSPAMMHO20 KOOd, UCHOIb3YS
uHcmpymenmapuil cped paspabomiu
drduino IDE u Mongoose OS u szvikoe
npoepammuposanus C\C++, JavaSeript.
lIpozpammupyemsiii konmponnep doncen
oOnadame nopmamu Ona NOOKIIOYenus
YUpPOBLIX U ananozoswix yempoticms,
6CHIPOCHHBIMU NPOZDAMMUPYEMBIMU
KHORKAMU U 971eKMPOMEXAHUYeCKUMU
MOOYIAMU OJIA OPeAHU3AYUU CUCTHEMB]
PYUHO2O YHPAGREHUA, GCRIPOCHHBIMIU
npOSpAMMUPYEMBIMI caemoduodamu s
unouKayuu pabouezo pexcuma,
scmpoennoivu unmepgheiicavu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa dondiceH 6X00ums MoOyb
IMEXHUYECKO20 3PEHUA , NPeOCMAGIAIOUUT]
coboll GuIvUCTUMENbHOE YCMPOTICMEO €O
BCIPOCHHBIM MUKPONPOYECCOPOM (KOT-60
woep - He menee 4wm, vacmoma 10pa ne
uenee 1.2 I'Ty, obvem O3V - ne menee

3 12Mb, o6vem ecmpoennoli namamu - ne
menee 80), unmezpuposannoii kamepoii
(MaxcumaivHoe paspeutenue
6U0E0NOMOKd, NEPedasaemozo no
unmepeiicy USB - ne menee 2592x1944
e0.) u onmuveckoil cucmemon. Modyne
IMEXHUYECKO20 3penus Qondicen obnadams
COBMECIUMOCHIBIO € PAIUYHBIMU
NPOPAMMUPYEMBIMU KOHIMPOLIEPAMIU C
nomMouyblo unmepgheiicos - I-wire TTL,
UART, I2C, SPI, Ethernet. Mooy
IMeXHUYECK020 3peHust O0NNCeH
obecneutgame GuINONHEHUE GCEX
UZMEPeHUTl U BbINUCTCH UL ROCPEDCIEOM
COOCMBENHBIX GLIYUCTUMETBHBIX
BO3MOJNCHOCTET BCMPOEHHO20
wukponpoyeccopa. Modyib mexnuueckozo
BpeHus dondicen obnadame
BOZMOACHOCIIBIO KOMMYHUKAYUU C
AHATO2UYHBIMU MOOYISAMU ROCPEOCMEOM
wiuHb! Ha Base nocnedoeamenbHo2o
unmepgeiica ¢ yenvio danvHetiuel
nepedayu pesyibmamog usmepeHull
epynnel MoOyiell Ha ynpasusoujee
BLIYUCAUMETbHOE ycmpoz?cmgo,
nodkoueHHoe Kk dannoti wune. Modyne
MexHUNecKo2o 3penus QONNHCeH
obecneyusamp HaACMpOUKU PeACUMOB
pabomyl - HACMPOUKY IKCROUYUL,
bananca benozo, YeemMopazHOCMHBIX
COCMasnAIOWUX, NIOWaAdu
0BHapycUEaeMoll obnacmu u306padicenus,
oxpyzrnocmu obnapyxcusaemon obracmu
uz0bpadicenus, noNoHceHue
obHapysxcusaemolx odnacmei
omHocUmMensHo Opy2 opyed, MauluHHoe

obyueHue napamempos HelpoHHbIX cemeil




[Ne

n/n

Haumenosanue o6opyaosanus (PBI1IO)
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Koanuecrso

013 0BHapydicenus 06vexmos, opmy u
BAKOOUPOBAHMbIE 3HAY CHU
obnapysrcusaemoix Mapkepos muna Aruco,
pasmepsl 00HaApyICUBAEMBIX
OKpYACHOCMEN, KEAOPamos u
mMpeyzonbHUK08, NAPAMEmpos
KOHMPACMHOCML, PA3ZMEPOE, KPUBUIHBI U
RONOJNCEHUS. PACHO3HABACMBIX TUHUL,
\Habop doncen obecnevusame
603MOdICHOCMb paspabomki Mooeny
mobuneno2o poboma, ynpasnaemoii ¢ FPV-
pexcume ocpedcmeom NPOZPaMMHO20
obecneyens QNS NePCOHaNbHOZO
KOMPBIOMEPa U MOOUNbHBIX YCMPOTlcme Ha
baze OC Android unu 108,

HBECneYusaIon eco 603MONCHOCTID
VRpagnenus MobunsHoIM pobomom u
GCHIPOCHHBIM MAHURYAATNOPOM
nocpedcmesom epaguiecrkozo unmepdgetica,
GIIIOYAIOUUM & cebs Habop KHONOK U
nepermiovameneti, Ovucolcmux, obnacmeo
0ns omobpaxcenusn eudeo. Habop donxncen
obecreqlsams O3MONCHOCb UIVYCHUA
OCHOG paspabomKu NPOZPAMMHBIX U
annapamuplx KOMAAEKCOG UHICEHEPHBIX
cucnem, pewtenuil 6 cihepe "Humeprem
eewyeil”, a maroice pewenuil ¢ obnacmu
poBomomexiuKy, UCKYCCMGeHH020
UHMENTEKMa U MautHi020 0Oyyenus. B
cocmae nabopa 0onxHcHO 6x0duNs hocobue
MO U3YYEHUIO OCHOB INEKMPOHUKU U
CXeMOMeXHUKY, peuenui 8 cghepe
"Humepnem eeujen”, pazpabomku u
npomomunuposantiio mooeneli pobomos. B
cocmas Habopa 0ondCHO 8X00Ums nocobue
10 UZYUCHUIO OCHOB paspabomKu cucmem
IMEXHUYECK020 3peHUs U S1eMeHM 08
UCKYCCMBEHHO20 UHMeNTeKmad.

Obpazosamenbrblil KOHCHPYKIMOP O
npakmuki 6104HO20 RPOZPAMMUPOBAHUA C
KoMPeKmoM 0amyuKos

Pobomomexnuuecrkuit nabop npednaznayen
OJist UBVYEHUSI OCHO8 POBOMOMeXHUKM,
demaneti, Y3106 U MexaHusmos,
Heobx00UMBIX ONIA CO30aHUsS
pobomomexnuyeckux ycmpoticme. Habop
npedcmasasiem coboil KOMIAEKM
CIPYKMYPHBIX 3]1eMEeHmos,
COeQUHUMENBHBIX ITEMEHINOE U
DIEKINPOMEXHUYECKUX KOMHOHEHMOG.
\Habtop nosgonsiem npogooums
DKCnepuMeHimel no npedmemy Gusuka,
cosdasams U HPOZPAMMUPOEANb
cobupaempie MOOenU, U3 KOMHOHEHMO8,
ex00AuUx 6 e20 cocmas, paboque modenu
-lfOﬁ!Jﬁbe!x U CMAayUOHAPHBIX
pO6OMOmMexHUYecKux YCmpoucme ¢
asmoMamu3uUpPOBaAnHbIM YAPAGIEHUEM, 6
NOM YUche HA KONECHOM U 2YCeHUYHOM
Y00y, @ MaKdice KOHCMPYKYUL, OCHOBAHHBIX
HA UCHONB30BAHUL PAZNUYHBIX 6UOOS

wm.

nepe@aw (6 MoM YUCHe HePEAYHBIX U

12.00
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Konuyectro)

3y6uamerx) a maroice pviuazos.
Bempoenneie Gecnposodnwie cemeswie
peutenus (Wi-Fi u Bluetooth),
6O3MONICHOCHTb UHINEZPAYUL C
becnnamueim otnaynsim 110,

0becne usaom 803MONCHOCHb
MPAKIMUYECKo20 UVYEHUA MEXHON02UTl
uHmMeprema geujell i OCHos
UCKYCCMIBEHHO20 UHMENTEKM.
Obecnevusaemes 6o3mMoNCHOCHb
0OveduHeHUs HeckonbKUX pobomos,
coBpanbIX Uz ROO06HBIX HAbOPOS, 6
CPYRAb ¢ CEeMEBbIM 83AUMO0CUCMBUEM.
[Ipedycmompena onyuonanpbnasn
BOZMOACHOCHIb PACUIUPEHUA
OOROTHUMETLHBIMU KOMROHEHmMamu (e
EX00SUUMY 8 CINAHOAPIMHYIO
KOMPICKMAYUIO), NO3GONAIOUUMU UZVYANL
IMEXHUYECKOEe 3PEHIle U HPOMBIULTIEHHYIO
pobomomexnuxy. Ilpedycmompena
6O3MOACHOCIb pabomel HAbopa ¢
DononHUMENLHBIMU 0OAAYHBIMU
cepeucamu. Ilpedycmompenvt munumym
06a npozpaMMuUpyemMolx KOHMpoIepa 6
FLIACMUKOGBIX Koprycax, RO3601810ujux
0OHOBpeMenHO co30usamsy 2 éapuanma
poBomoe paznuuHoz0 HA3HayeHus,
UMEIONJUX GOZMOJICHOCIb paBomel Kak 6
NOMOKOBOM pedicume, max U dgmoHOMHO;
NO3601AIOWUX Peanu306ams 00 ueHLe
RPOZPAMMUPOSAHUIO 8 HECKONbKUX CPedax
paspabomxu Ha paznuyHelx A3BIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE,
a sizvikax Scratch, C, Python, micro
Python). Kax munumym o0un u3
KOHMPONNEPO8 umeent GCMpoeHHyI0
onepayionHyIo cucmemy, scmpoentoie Wi-
i u Bluetooth, nopm dns nodxmiovenus
nociedoeamenvio coeOUHAEMbLX 6HEULHUX
vempoticme (ne meree 20 00HoBpeMeHHO
nodkmotaemsix yempoticme). Kax
MUHUMYM 00UH U3 KOHmMpoaepos umMeem
BO3MONCHOCTE OOHOBPEMEHHOU 3aNUCU He
veHee 8 npoepamMm, ¢ 603MONCHOCHTIbIO
nepernoyenus mecdy numu. Karx
MUHUMYM OOUH U3 KOHMPOITIEPOE UMEEm
noanoysemuuiti ducniei (IPS),
NO36ONAUUL 6bI600UMb JAHHbIE C
Qamuuroe 6 guoe madauy u epauros, a
imarice coz0asame 6cmpoeHible 6
Konmponiep sudeouzpel. Konuvecmeo
CEeHCOPOE U UCHOTHUMENbHBIX YCHPOTICING,
BCIMPOEHHBIX 8 0OUH U3 KOHMPOJIIEPOE, - HE
venee 10 wm. Obugee konuuecmao
hieMenmos & nabope ne menee 400 wm., 8
mom yucie ROOKIoYaemsle .-WOdyJ?H,' -
Bluetooth modyne, - 060tiHON damyux
\IUHUY, - YIbINPA3EYKOGOT QamYuK

ACCMOANUA, - OAMYUK Y8ema, - OamuuK




n/n

Hanmenosanne o6opynosanus (PBIIO)

Kparkue npumepubie Texunueckne
xapaktepucTukH (PBIIO)

Eaununa
H3MepeHHs

Koanuectso

Kacanus anekmpomexanuveckui, - IR
MOOYIb, - MOIMOP ROCMOAHHOZ0 MOKA C
peOYKMopom — ne menee 2 wm., -
CepeORPUGOO, - NYIbIN QUCIAHYUONHOZO
vupasnenus IR. Habop donocen 6ime
VKOMIIEKINOBAH AKKYMYNSMOPHBIMU
Oamapesmu. Ipoepammnoe obecneyenue,
UCHONbIYEMOE ONst RPOEPAMMUPOBAHUS
cobupaemvix poGomomexHuy ecKux
vodeneit u yempoiicms, 00NNCHO Geline
Qocmynno dns ecnnamnozo ckayusanus
us cemu Humeprem u nocaedyroupezo
LCHOTb306AHUS.

Muxpockon yugpposoii

Tun muxpockona: 6uonceuveckuii Hacaoka
MuKpockona.: monokynapias Hasnauenue:
nabopamopruiti Memoo uccredosanus:
ceenuioe none Mamepuan onmuxu:
onmuieckoe cmexno Yeenuuenue
mukpockona, kpam: 64 — 1280 Oxynsper;
WE16x Obvexmueer: 4x, 10x, 40xs
(noonpyscunennviit) Pesonveepnasn
conoeka: Ha 3 obvexmuea Tun nodceemxu:
BepKano unu ceemoouod Pacnonooicenue
nodceemxu: 6epxuaa u Huxcnas Mamepuan
kopnyca: memann Ipedmemuwiii cmonux,
wm; 90 Hemownur numanua: 220 B/50 I'y
Yucno mezanurcenei: 1

wiim.

12.00

LHugppoeas nabopamopus no usuonozuu
(npochunenetii yposenn)

Obecneuusaem nposedenue ucciedoanus
no hyHKYUOHUPOBANUIO YEN08eYeCKO20
opeanusma. Kovnaexkmanyus:
becnposodHoll MyTbmUdamuuK no
usuonozuu ¢ 5-10 GCMpoeHHbIMU
damuukamu: Jlamuuk apmepuaisno2o
oaanenus (0...250 mm pm. cm.) Jamvux
nyasca ¢ OUanazoHoM UIMEPEHUs He Yoice
uem om 30 00 260 yo/mun Jamyuk
memnepamypsl mena ¢ OuUanazonom
uzmepenus He yoce vem om +25 oo +40C
[amuur vacmomu OwxaHus ¢ OUanazoHoM
uzmepenus He yoice wem om 0 9o 100
yurnos/Mun Jamuuk yckoperns ¢
nokazamenamu =2 g; +4 g, +8 g
Omoenvhbie yempoticmsa: Hamuux KT ¢
QUANGaI0HOM UMEPEHUA HE YIICe YeM On -
300 0o +300 mB) Jamuuk cunomep ¢
duanazoHom uzmepenus ne yoce yem om 0
0o 40 H Jamuux oceeuentocmu ¢
Quanaszonom uzmepenus ne yvice uem om
00 180000 nx Axceccyapei: Kabenw USB
coedunumensvHetil 3apaoHoe yempoiicmeo ¢
rkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykogodcmeo no
skenyamanyuy yughposott iabopamopuu
[Ipoepammnoe obecnevenue
Memoduueckue pexomendayuu He menee
20 pabom Hanuuue pycckoazerinozo
catima noodepacku Hanuyue

GUOCOPONUK OB,

uim.

12.00




