MUHUCTEPCTBO OBPA30BAHUSI
CAXAJIMHCKOU OBJIACTH

PACIIOPA’KEHHUE
R3 12. 20R1 N 3.72- 7569 p

HOxu0-CaxanuHcK

OG6 yTBep:KIeHHH IPUMEPHOTro NnepevyHs 000py10BaHHUs, PACXOAHBIX MaTePHAJIOB,
cpeacTB 00y4eHHs] H BOCIIMTAHHSA /Il CO3AaHuUs H obecrieyeHHs!
GyHKIMOHHPOBaHHS LIEHTPOB 00PA30BAHHUS €CTECTBEHHO-HAYYHOH H
TexXHoJIorn4eckoii HanpasjenHnocreii «Touka pocta» B 061e00pasoBaTeIbHBIX
OpraHH3alHsIX, PACTIONIOKEHHBIX B CEJIbCKOI MECTHOCTH H MaJIbIX FOPOAAX,

B 2022 roay

Bo wucnonsenue mnyHkta 2 Komiuiekca Mep («IopoxkHas Kaprtay) IO
CO3JaHMIO M (PYHKUHOHHPOBAHUIO B 001Ie00pa3oBaTe/IbHBIX OpraHU3alHAX,
PACIIOJIOKEHHBIX B CEJILCKOW MECTHOCTH M MaJIbIX FOpoJiax, IIEHTPOB 00pa3oBaHHs
€CTeCTBEHHO-HAy4YHOH M TEXHOIIOrH4ecKkoil HampaieHHocTed «Touka pocta» B
2022 TrOmy, YTBEpKIEHHOTO pACIOpPsDKEHHEM MHHHCTepCTBa 00pasoBaHMs
CaxamuHckoit obGmacta Ne 3.12-1442-p or 25.11.2021 u Ha OCHOBaHHUHU
MeToaudecKux peKOMEHIaLuii, HAlIPaBIeHHBIX MUCBMOM 3amecTHTens MuHucTpa
npocBemnienus Poccuiickoit ®enepaunu T.B. Bacunsesoit ot 01.11.2021 Ne TB-
1913/02, mnucema «O COOTBETCTBHH HWH(PACTPYKTYpPHOIO JIACTa €IUHOH
texHosnorudeckoi cpeme HIIO» ®PIrAY IO «Axazemuss MUHIIPOCBEIIEHUS
Poccum» ot 20.12.2021 Ne 4880:

1.  VTBepauTh NpHUMEpHbIH IepedeHb O00OpYIOBaHMS, PacXOIHBIX
MaTepuaioB, CPEACTB OOydYeHHs ¥ BOCIHTAHMS JUIS CO3[aHMA M obecreveHus
(yHKIMOHUPOBAHMS ~ LEHTPOB  00pa3oBaHHMsA  €CTECTBEHHO-HAY4YHOH M
TEXHOJIOrMYecKoM HarmpaBieHHocTed «Touka pocra» B 00mE0Opa3oBaTebHBIX

OpraHM3alMAX, PACTIONIOKEHHBIX B CEIbCKOH MECTHOCTH U MaJIBIX ropojax, B 2022

3.12-1681-p (m)(3.0)




roay (Tpuiaraercs).
2. KoHTponps 3a WCIOJHEHHEM HACTOSIIEr0 PaclopsKeHHs BO3JIOXKHUTH

Ha nepsoro 3amectureins Mmuauctpa M. A. Tllnavenko.

MuHuCcTp 00pazoBanus CaxaJluHCKOM

obnactu e 224 // A.H. KukreBa



YTBEPX/EH

pacropsuKeHHEM MUHHUCTEPCTBA 00pa3oBaHMs
CaxanuHckoi 00JiacTi

OT 23.42. LOXf Ne 3.4R- fﬁp’,‘?;p

IpumepHblii NepeyeHb 060py10BaHHs, PACXOAHBIX MaTE€PHAJIOB, CPEICTB
00yuYeHHsl 1 BOCIIUTAHMS /151 CO3AaHus H obecnieyeHusi GyHKUHOHHPOBAHHS
IleHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOH H TEXHOJIOTHYeCKOH
nanpasyeHHocTeil «Touka pocTa» B 0011e00pa3oBaTe/IbHbIX OPraHU3aLHsAX,
PACHOJI0KEHHBIX B CEJILCKOI MECTHOCTH M MaJIbIX ropoaax, B 2022 roay

HaumenoBanue

obopyaoBaHus
(PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakrepuctuxku (PBITIO)

Epunnanna
H3MepeHus

KoauuecTBO

HanmenoBanue HanpapJenus: «bazoeasn (06a3amenvHas 4acmo)»

HavmeHnoBanue
paszena:
«KEcTecTBeHHOHAYYHAs
HAPaBJIEHHOCTb»
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[ugposas
nabopamopus no

puzure (yuenuyecxas)

Obecneuusaem 8bINOIHEHUE
OKCHEPUMEHO8 NO MmeMam Kypea (usuKu.
[Komnnexmayua: becnposoonoii
MYIbmMUOAmyuK no gusuxe ¢ 6-10
scmpoennvimu oamyuxamu: Lughposoii
Oamuux memnepamypol ¢ OUANA30HOM
usmepenus ne yoice yem om -20 0o 120C
[[ughposoii 0amyux abconomuo2o 0aenenus
c Ouanasonom usmepenus e yoice yem om ()
00 500 xlla Jamuux mazHumHo20 nois ¢
Ouanazonom usmepenus e yice yem om -80
00 80 mTn Jamuux nanpsicenus ¢
OUAnA30HAMYU UIMEPEHUS He Yoice Yem om -2
0o +2B; om -5 0o +5B; om -10 0o +10B;
om -15 0o +15B [Hdamuux moka ne yaice
yem om -1 0o +14 Jlamyux axcenepomemp
c noxasamensamu He menee vem: £2 g; =4 g;
+8 g OmoenvHoie yempoticmsa: USB
ocyunnozpagh ne menee 2 kanana, +/-10 B
xceccyaper: Kabenv USB
coeOunumenvHulil 3apsonoe ycmpoucmeo ¢
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
nposedenus sxcnepumenmos Kpamioe
DPYKOBOOCMEO NO IKCNIYaAmayuu yuppoeou
nabopamopuu IIpoepammruoe obecneyenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckoa3vbl4Ho20 caima
noodepoicku Hanuvue 6u0eoponuxos.

uim.

45.00

[ugpposas

Obecneyusaem eblnojiHeHUue 1a00panopHLIX

45.00

3.12-1681-p (m)(3.0)
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HaumeHoBaHHe
obopyaoBaHus

v pBMO)

KpaTkue npumMepHbie TeXHHYECKHE
xapakrepucrakn (PBIIO)

Exnanna
H3MepeHHs

KoJinyecTBO

nabopamopus no
XumMuy (YyeHuveckas)

pabom no xumuu Ha YpoKax 6 OCHOBHOU
wiKkoie U NPOEeKMHO-UCCIe008AMENbCKOU
OesmenvHocmu yuawuxcs., Komniekmayus:
\becnposoon0Tl MYIbMUOAMYUK NO XUMUU C
3-ms 6cmpoennvimMu damyuxamu. Jamuux
pH ¢ ouanazonom usmepenus He yice 4em
om 0 0o 14 pH Jlamyux
DIEKMPONPOEOOUMOCINY C OUANAZOHAMU
usmepenus ne yoice yem om 0 00 200 mxCwm;
om 0 0o 2000 mxCm,; om 0 do 20000 mxCm
lamuux memnepamypul ¢ OUANAZOHOM
usmepenus e yoice yem om -20 0o +140C
Omoenvuvie damyuxu: Jlamyux
onmuyeckou niomHocmu 525 um
xceccyaper: Kabenv USB
coeounumenbHblil 3apaonoe yCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pykosoocmeso no
SKchiyamayuu yugposoi rabopamopuu
Hab6op nabopamopHotl OCHACMKU
Ipozpammmoe obecneuenue
Memoouueckue pexomenoayuu e menee 40
patom Hanuvue pycckosasvbiuH020 cauma
nooodepacku Hanuvue 610eopoiuKos.

[ugposas
iabopamopus no
ouonozuu

(yuenuveckas)

Obecneyusaem 6uinoaHeHUe 1a60PAMOPHLIX
pabom na ypoxax no 6uon02uU 6 OCHOEHOU
uiKone U NPOEKMHO-UCCIE008aMENbCKOlL
Oeamenvrocmu yuawuxcs. Komnnexmayus:
Becnpo8odHOil MyTbMuOamuux no 6uoio2uy
c 5-10 6cmpoennbIMU Oamuuxamu.: JJlamuux
GLANCHOCU C OUANA30HOM USMEPEHUSL
0...100% [lamuux oceewjeHHocmu ¢
Quanaszonom usmepernus ne yoice wem om 0
0o 180000 nx Jamyux pH ¢ ouanaszonom
usmepenus He yoce ywem om () 0o 14 pH
Jlamuux memnepamypol ¢ OUANA30HOM
usmepenus e yoice yem om -20 0o +140C
Jamuux memMnepamypel OKpyHcaloujet
cpedbl ¢ OUanazoHoM USMEPEHUs. He Yiice
yem om -20 0o +40C Axceccyapei:
3apsonoe ycmpoticmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pyko8oOcmeo no akcniyamayuu
yugposoti nabopamopuu Lfupposas
BUOeOKAMEPA C MEMANNIUYECKUM
wmamueom, paspeutenue He menee 0,3
Mnuxc IIpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne meree 30
abom Ynaxoexa Hanuuue pycckos3uluHo20

utm.

45.00
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n/m

Hanmenosanue
o0opyaoBaHUSI
(PBIIO)

KpaTkue npumMepHbie TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eaunnnna
H3MepeHust

Kosmn4ecTBO

catma no00epoICKY, HaIuiue 6U0eoPOIUKOS.

HaumeHoBaHuE
pazzena:
«KomnerorepHoe
000pyIOBaHUE»

M®Y (npunmep,
ckauep, Konup)

Tun ycmpoticmea: Muozogynkyuonanvroe
vempoticmeo (M®Y); IJeemnocme nedams:
vepHo-benas,; Texnonozus nevamu:
brexmpozpaguyeckas (1asepHas,
ceemoouoonas);, Popmam nevamu: He
wmenee A4, Tun ckanuposanusa:
MPOMANCHLLI/ NAAHULEMHBLU,
\BosmooicHocmb CKAHUPOBAHUS 6
popmamax: ne menee A4, Cnocob
nooxnouenus: LAN, Wi-Fi, USB

15.00

\Hoymbyx

Dopm-ghakmop: noymbyk, Pasmep
Quazonanu: ne menee 15.6 0101timos;
Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD,; Obwuti o6vem
VCMAHOBNEHHOU ONEPamusHot RamMamu. He
menee 8 I'baum,; Maxcumanvuviii 0buyuil
noddepoicusaemvlii 06veM OnepamueHoU
namamu: ne menee 16 I'éaiim; Obvem SSD
Haxonumens: ne menee 240 I'6atim;
Becnpogoonasa ceéasw: Wi-Fi; Konuvecmeso
scmpoennvix 6 kopnyc nopmos USB: ne
MeHee 2, u3 KOmopulx He meHee 1 00ndICHO
tuimu USB eepcuu e Hudice 3.0;
Paspewenue 630-kamepul, Mnuxcens: ne
menee 0.3; Bcmpoennvlii MUKPOPOH;
Knaeuamypa ¢ packnaoxkot u MapKuposKotl
knasuw OWERTY/HITVKEH; IToddepacka
cmanoapmoe 6ecnpo6oOHOl CEA3U.!
802.11a/b/g/m/ac; IIpoussooumenbHocmy
npoyeccopa (3navenue noxasamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop. html):
He menee 5000 eounuy, Hanuuue
MAHURYISMOPA Mblilb 8 KOMRIeKme: 0d;
Yemanosnennas onepayuonHas cucmema ¢
epaghuieckum noab308amenbCKuM
unmepeticom, ceedenus 0 Komopom
BKNITOYEHBL 8 COUHBLU PeeCmp POCCULICKUX
mpozpamm Onisl INEeKMPOHHBIX
GLLYUCTUMENLHBIX MAWUH U 6A3 OAHHBLX,
Yemanoenenuwviii nakem ogucrozo
npoepammno2o obecneyenis,
coBMeCMUMO20 € YCMAHOBIEHHOU

uim.

45.00
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HaunmenoBanue
Ne Kparkue npuMepHbIe TEXHHYECKHE Enunnna
obopyaoBaHus KoiinyecTBo
n/n xapakrtepuctuxu (PBIIO) [A3MepeHHs
(PBIIO)
onepayuoHoll CUCmeMol, c6e0eHUs O
KOMOpOM 8KII0YEHbL 8 eOUHBLI peecmp
POCCULICKUX NPO2PAMM O SNEKMPOHHbIX
BBIYUCTUMENBHBIX MAUWUH 1 63 OAHHBIX.
Haumenosanune nanpasieHus: «/Jononnumensrnoe obopyoosanuey
HaumenoBanue
| [pasnena:
«KommneroTepHoe
o0opyIOBaHUE»
HanmenoBanue
5 Ppasnena:
«T'exHOMIOTHYECKAS
HAIPABIEHHOCTE)
Q6pazosamenvrbiii HAbop doadicen Oblmb
mpeonasnayen ONA U3y4eHus
POOOMOMeXHUYECKUX MeXHONI02UL, OCHO8
UHPOPMAYUOHHBIX MEXHON02UU U
IMexHoN02UL NPOMbBIUIEHHOU
agmomamuszayuu, @ makice MmexHoN0Ul
MPOMOMUNUPOBAHUSL U AOOUMUBHO20
mpouzsodcmea. B cocmaeg nabopa 00ndicHbl
6X00UMb KOMPIEKMYIOUjUe U yCmpoucmea,
oonadarowue KOHCMpPYKMUEHOU,
annapamuoi u npo2PamMmHoOU
cosmecmumocmoio opye ¢ opyzom. 1)
[Komnnexm KOHCMPYKIMUBHBIX 2/1EMEHMO08 U3
Memanna u niacmuxa ons coopku mooene
. ManunyrayuoHHbIX pOHOMOE C Y2060
ObpazosamenbHblil L e p -
KUHEMAMUKOTU, N1OCKONAPAieNbHoll
Habop 01 u3y4eHus S e
kunemamuxot, Delta-kunemamuxou. 2)
MHO20KOMNOHEHMHBLX 5
HnumennekmyanbHblll cepgomMooyib ¢
pobomomexHu4ecKux 2 2 wm. 17.00
UHMe2PUPOBAHHOL CUCTNEMOT YNPABNEHUS. -
cucmem u
He menee 7uim. Cepg8omo0yib OO0NICEH
MAHUNYISYUOHHBIX < =
061G0aMb UHMESPUPOBAHHOU CUCMEMOU
pobomos

ynpaesnenus, obecneuusaroweli 0opamuyio
C8513b ULU KOHMPOTIL NAPAMEMPOS -
nosodicenue 8and, CKOPOCHb 8PAUYEHUS,
Hazpy3Ka npueooa, a maxoice
o0becneyusaroueti 603MONCHOCMb
nociedo6amenvH020 NOOKNIOYeHUs Opye €
Opy2oM U Ynpaesnenus cepeomMooyiamMU no
nociedosamenbHoOMy NOLYOYNIEKCHOMY
acunxponnomy unmepgpeiicy.  3)
PobomomexHuueckuti KOHmMpoJLep,
npedcmasnarouuil coboii MooynbHoe
yempoticmeo, exniouaioujee 6 ceos
OOHORNIAMHDBIL MUKPOKOMIbIOMED OJA
BLINOIHEHUA CIONCHBIX BLIYUCTUMETILHBIX

onepayuii, nepugepulinbiii KoHmponiep ona




HaunmeHoBanue
Ne Kparkue npamepnbie TexHn4yeckne | Exnnnna
oGopyaoBaHus Koau4ecTBo
n/m (PBIIO) xapakrepuctuku (PBIIO) H3MepeHHst

VAPABIeHUs. BHEWHUMU YCIMPOUCMBAMU U
naamy pacuiuperus O NOOKNIOYeHUA
eHewHux ycmpoticms. Mooynu
pobomomexHu4ecKo20 KOHMpoIepa
00N2ICHBL 001a0amb 00HO8PEMEHHOU
KOHCMPYKMUGHOU, annapam1ou u
NPOSPAMMHOLU COBMECMUMOCMbIO OpPY2 €
Opyeom. Pobomomexnuyeckuii konmposniep
0010ICeH YO0BIeMBOPAMb MEXHUYECKUM
xapakmepucmukam. Kon-60o aoep
6CMPOEHHO20 MUKPOKOMRbIOMEPA - He
Menee 4, makmosas yacmoma A0pa - He
wmenee 1,2 I'Ty, o6vem O3V - ne menee 512
M6, nanuvue unmepgpeiicoe - SPI, 12C, 1-
wire TTL, UART, PWM, yughpoevie - ne
menee 16 wm u ananozoevie nNOpmol - He
menee 8 wim 0N NOOKTIOYEHUS GHEULHUX
Vempoticme, 6CmpoeHHblll MUKPO@OH, a
maxoice WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEULHUMU
yempoticmeamu. Pobomomexnuyeckuii
KoHmponnep 0onxcer obecnevwusams
603MOJICHOCb NPOZPAMMUPOBAHUS C
nomowywlo cpedcme azeikoe C/C++, Python
1 c60600HO pacnpocmpansemoil cpeobl
Arduino IDE, a makoice ynpasienus
modensimu pobomomexHuHecKux cucmem ¢
nomouyvio cpedvt ROS. 4)

lwm. Ilpoepammupyembiii KOHMpoLIEp
Vonoicen npedcmasisims coboii
GbLYUCIUMENbHBLL MOOYIb, 001a0alouuMm
yugposvimu nopmamut - ne menee 8 uim u
anano2o06biMu nopmamu - He meree 16 wm,
unmepgeticamu UART, 12C,SPI, TTL, a
maxaice modyiem bechpo6oOHOU C6A3U
muna Bluetooth unu WiFi onsa co3oanus
annapam1o-npozpammHelX peuienuti u
""ymuwvix/cmapm""-ycmpoticme ona
paspabomxu pewenuit ""Humepuem
sewen"". 5) Ilnama pacuiupenus
NPOZPAMMUPYEMO20 KOHMPONLEPA — HE
menee lwum. Ilnama pacuiupenus 00ndlcHa
obecneuusams 603MONCHOCTTb
NOOKNIOYeHUs. YHUBEPCANbHO20
BHLYUCIUMENLHO20 MOOYA K cemu
nocpedcmeom unmepghetica Ethernet,

[Trama pacuiupenus 0ondicna 061adamo

nopmamu 6600a-661600a 0151 NOOKNIOYEHU

IIpozpammupyemblii KOHMPOLTED - HEe MeHee
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HaumeHoBaHue
Ne Kparkue npuMepHnble Texanyeckne | Exunnana
obopyaoBaHHUSs [Koan4yecTBo
n/m (PBIIO) xapakrepuctuku (PBIIO) H3MepeHHs

YuposvIX U anano206lx YCMpoucme — He
menee 40 wm, unmepgetic SPI u
603MONCHOCMBIO NOOKNIOYEHUSA BHEULHEN
kapmul namamu. 6) Mooynb mexHuuecko2o
spenus, npedcmasiaouuil cobot
YCmpoticmeo Ha base §blHUCIUMENbHO20
MUKPOKOHMPONNEPA U UHMESPUPOBAHHOU
kamepul, obecnequsaioujee pacno3Hasanue
npocmetiuux uzobpadiceHui Ha Mooyne 3a
cuem cobCmMBEeHHbIX BbIYUCTUMETLHBIX
6o3mocHOCmell - He menee lwm;  Mooynb
MexHUYecK020 3peHuUst 00NJUCEH
obecnequsams 603MOICHOCMb
KOMMYHUKAYUYU C AHANOSUYHBIMU MOOYIIAMU
nocpedcmeom uiunbl Ha base
nocnedosamenbHo20 uHmepgetica ¢ yenvio
OanvHetuel nepedayu pe3yibmamos
uzmepenuil 2pynnbl MoOyieu Ha
VApagasioujee ul4UCIUMeNbHOe
YCmpoucmeo, NOOKII0YEHHOe K OaHHOU
wiure. MoOyne mexHu4ecko20 3peHus
Donoicen obecneyueams 603MOICHOCMb
ocywyecmansime HACMPOUKY MOOYIA
MexHUYecK020 3penius - Hacmpouxy
oxcnozuyuu, banarnca 6enozo,
YBEMOPA3HOCMHBIX COCMABNAIOUUX,
nnowadu obrapyscusaemotl obracmu
u306pasicenus, OKpy2nocmu
obnapyscusaemoti obnacmu usodpaicenus,
nonodicenue obrapyosicugaemvix obnacme
omnocumenvHo opye opyea. Mooynw
MexHUYecKo20 3peHus 00JIJCeH
obecnevusams 603MOICHOCHIb HACMPOUKU
Ha 00HOBpeMeHHoe 0DHapyJiceHue He MeHee
10 paznuuneix 00UHOYHBIX 00bEKMOE 6
cexmope 0630pa, 1ubo He menee 5
cocmasnblx 00beKmMos, COCMOAWUX U3 He
venee 3 pasiuyHbIX 2pagu4eckux
npumumugos. Mooyno mexnuueckozo
3penus dondicen 061adams 6CmpoeHHbIMU
unmepeiicamu — USB, UART, 1-wire TTL,
[2C, SPI 0nst kKoMMyHUKQYUU CO HEULHUMU
nooxmouaemvimu yempoiicmeamu. 7) B
cocmas Habopa 00NACHbL 6X00UMD
yugposwvie UHPOPMAYUOHHO-CEHCOPHBIE
MoOynu, npedcmagasioujue coboii
yempoticmea na 6ase npoepammupyemozo
KOHMpONIEepa U U3MepUmenbHo20

bnemenma. Iughposoii modyns dondicen
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HaumeHoBaHue
Ne Kparkne npumepHblie TexHndyeckue | Equnnna
oGopyaoBaHus Komu4yecTBo
n/n (PBITO) xapakrepuctuku (PBIIO) H3MepeHUs

obnadams 6CmpoeHHbIM
MUKPOKOHMPOIIEPOM (MAKmMo8as 1acmoma
- ne menee 16 MI'y, wuna dannbix — He
menee 8 Kbatim), unmepgheticamu ons
MOOKNIOYEHUA K 6HEULHUM YCMPOUCMEAM.:
yughpoevie u ananozoevie nopmel, 1-wire
TTL, pasvem muna RJ. Lughpoeoii mooynw
Qondicen obecneyusams 603MONCHOCMb
KOMMYHUKAYUYU C AHAN02UYHBIMU MOOYIAMU
nocpedcmeom wiukbl Ha base
nocnedosamenvHo20 uHmeppetica ¢ yenvio
Oanvretiuell nepedayu pe3yibmanmos
usmepenuti 2pynnovt MoOyneu Ha
VApagnsaoujee ul4UcIUmensHoe
YCmpOoUicmeo, NOOKIIOYEHHOE K OaHHOU
wiure. B cocmas Habopa 00NCHO 6X00UMb:
yupposoil MoOyIb MAKMOEOU KHONKU — He
wmenee 3uim, yugposoii Mooyib
ceemoouoda — He menee Juim, yugpposo
MOOVIIb KOHYeB8020 npepuléamens — He
wmenee 3uim, Yyugpoeoi MooyibL damyuxa
ueema — He menee luim, yugposoii Mooy
RGB ceemoouooa — ne menee luum. 8) B
cocmas nabopa 00NJICHbL 6X00UMb
bremeHmbl 0N COOPKU 8AKYYMHO20
zaxeama: 8aKyyMHas NPUCOCKA — He MeHee
lwim, snekmpomazHumHbLll K1Gnan — He
menee luim, 6aKYYMHBIU HACOC — HE MeHee
lwm. 9) B cocmag nabopa oonoicen
6X00UMb Y4eOHbLI KOMNIEKM, KIT0YAIOUjUT
6 ceOs1 yuebHoe nocobue, Habop bubnruomex
mpexmepHbLX 21eMeHMO8 014
npomMomunuposanusi Mooenetl
MAaHUnYIAYUOHHBIX pobOMOE, a makaice
npoepammuoe obecnevenue 0ns pabomol ¢
Habopom. IlpozpammHoe obecneuenue
DondicHo obecnevueans mpexmepHyio
BU3YANUZAYUIO MOOENU MAHUNYIAYUOHHO20
poboma (c y2n060ii, niockonapaniieabHo u
Denbma-KuHemamuxoil) 8 npoyecce
pabomol, obecneuueame NOCMpoeHue
NpPOCMpaHcmeenHol mpaexmopuu
0BUNCEHUA UCROTHUMENLHO20 MEXAHUIMA
MAHUNYIAYUOHHO20 POBOMA, 603MOICHOCTb
3adanun nocnedoeamenbHOCmMu moyex 01
MPOX0JICOeHUs Yepe3 HUX UCNOIHUMENLHO20
MeXanuIMa ManunyIayuoHHo20 poboma.
[Ipoepammmoe obecneverue O0NIHCHO

DYHKYUOHUPOBAMD, KAK 8 OMOENbHOCHIU 6
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/11

HanmeHoBaHHe
00opy10BaHHUS
(PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakrtepuctukn (PBIIO)

Eannnna L(
H3MepeHHs

0JIHYECTBO

sude cpedbl MOOENUPOBAHUA, MAK U 8
pedicume MOHUMOPUHEA 6 PeaNbHOM
Bpemenu npu NOOKII0YEHUU MOOeNIU
MAHURYISMOPA NOCPeocmeom
poHOmMmomexHu4ecKko20 KOHmMpoLepa.
IIpozpammroe obecneyenue OOINCHO
obecneyusams 803MONCHOCHb NOCMPOEHUA
epaghuxos, 3a0aHHBIX U MEKYUUX
0000UjeHHbIX KOOPOUHAM
ManunyayuonHo20 poboma, paguros
BHaueHUll CKOpOCmeu U YCKOPeHus,
epaguxoe paciemHlx 3HA4EHUU HAZPY3KU.
IIpozpammnoe obecneyenue O0NANCHO
n0360J11Mb 3a0a8amv NOC1E006AMENIbHOCHb
nepeosudiCeHUll MaHUNYAAMoOpa
nocpedcmeom nHabopa Komano 6 H104HO-
epaguueckom unmepgetice. Vuebnoe
nocobue 00NAHCHO COOePAHCamb MAMEPUATb
no paspabomie mpexmepHuix Mooenet
MobUNLHBIX POOOMOS, MAHUNYIAYUOHHBIX
po6omoe ¢ pasiuyHeIMU MUNamu
KUHeMAMUKU (V210845 KUHEMAmuKa,
NI0CKO-NAPAnieNbHas KUHEMAMUKA,
oenrvma-kunemamuxa, SCARA unu
PLLYAJICHAS. KUHEMAMUKA, Niamgopma
Cmioapma u m.n.), UHCmpyKyuu no
Mpoexmupoeanuio pobomos, UHCMpYKyuu u
MemoOUKU OCYUeCMELeHUSL UHIICEHEPHBIX
pacyemos npu nNPoexmuposanuu (pacienslt
Hazpy3Ku U MOMEHMOE, pacyem MOUHOCMu
npueoo0s, paciem napamempos
KUHEMAMUKU U M.7.), UHCMPYKYUU NO
paspabomke cucmem YnpasieHus u
NpoepamMmHo20 obecneveHus Ons
ynpasierus pobomamu, UHCMPYKyuu u
MemoOouKu no paspabomke cucmem
VRpaenenus ¢ dneMeHmamu
UCKYCCMBEHHO20 UHMENIeKmMA U
MAUUHHO20 00YYeHUs.

Yemuipéxocesotl
yuebuwili pobom-
MAaHuny1amop ¢
MOOYIbHLIMU
CMEHHBIMU HACAOKAMU

Vuebnuviui pobom-manunynamop
npedHazHayen 05 0C60CHUA

06y aIOWUMUCS. OCHO8 POOOMOMEXHUK,
0151 no020mosKU 06YYarouuxca K
GHeOpeHUIo U NOCIe0yIouweMmy
UCNONL306AHUI0 POOOMOE 6 NPOMBIULIEHHOM
npouseoocmee. Konuuecmso oceii poboma
Manunyiamopa - yemoipe. Ilepemeujenue
uHCMpYyMeHma 6 Npocmpancmee no mpem
0CAM OONIICHO YNPABIAMbBCSL ULA20BLIMU

uim.

17.00
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HaumenoBanue
Ne Kparkue npumepHble Texuudeckne | Exuanna
obopya0oBaHHS KoamuecTo
mn/m (PBIIO) xapakrtepucTukn (PBIIO) H3MepeHHus

Ogueamenamu. Hanpsoicenue numanus
wazogvix 0guzamenei He bonee 12 B.
Cepsodsuzamens yemeepmotii 0CU O0NNUCEH
o6ecnequeams NOBOPOM UHCMPYMEHMA.
YVeon noeéopoma manunynsmopa na
OCHOBAHUU BOKPY2 6ePMUKANLHOU OCU HE
menee 180 epadycos. [Ins onpedenenus
NOJIOJCEHUS MAHUNYAAMOPA NPU ROBOPOME
BOKpY2 6epMUKANLHOT OCU O0NICEH
UCNONL306aMbCSL FHKOOeD. Y201 nosopoma
sadunezo naewa manunynamopa ne meree 90
epadycos. Yeon noeopoma nepeone2o
nneva manunyiamopa He menee 100
epadycos. Jna onpedenenus NONONCEHUS
3a0He20 U nepedHe20 niey MaHunyiamopa
D0N12ICEH UCNONBL308AMBCA 2UPOCKON. Yaon
nogopoma no yemeepmoti ocu He menee 180
epadycos. Jlonoicna 6vims 603MONCHOCHTb
OCHAUeHUs CMEHHbIMU HACAOKaMU
(Hanpumep, Oepoicamenv KapaHoauid uiu
(hnomacmepa, npucocka ¢
cepeodsuzamenem, Mexanu4ecKkoe
zaxeamHoe ycmpoicmeo ¢
cepeodsuzamenem, yCmpoucmso O
1azepHOU 2pasupoSKU UlU YCMPOUCMEo 0N
3 D-neuamu). MunumanvHas Komniekmayus
CMEHHBIMU HACAOKAMU: NHEEMamMU4ecKutl
3axeam (MPUcocKa), Mexanuveckuil 3axeam,
Hacadka oepoicament 0N
Kapandawia/mapkepa/pyuKu, Hacaoxka
nepexoOHUK OISl KpenieHus COBMeCmuMblx
KOHCMPYKMUgHblX Oemanetl u
KOHCcmMpyKyuil, Hacaokd A1a3epHou
epasuposku, Hacaoka 3D-newamu (0ns
pabomel ¢ nnacmuxom PLA ¢ ouamempom
numu 1,75 mm). onoicen 6uimeb ochaujen
CcepeonpueoooM 0/ NHeEMAMU4ecKo20 u
MEXAHUYeCK020 3aX6amoe,
0becnevugarouum 6panjere 3axeayenHozo
06veKma 60 epems nepemeujeHus, noopom
nepemeujaemozo obvekma 60Kpye2
gepmuxanvHoll ocu. Jns obecnevenus
(DYHKYUOHUPOBAHUA NHEEMAMUYECKO20
zaxeama 0ondiceH Oblmeb OCHAUECH
6CMPOEHHOU 8 KOPNYC MAHUNYIAMOPA
nomnoti. Jondicna 6vlms 603M0OICHOCTL
NOOKNI0YeHUA OONOJIHUMENIbHBIX YCMPOUCE
(Hanpumep, mpancnopmepa, peavca o
nepemeujenus poboma, nynema ynpagieHus
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n/n

HaumenoBanue
000py10BaAHHS
(PBITIO)

KpaTkne npumepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eannnna
H3MepeHHs

KoamnuecTBo

muna 0JICotCuUK, Kamepbl MAUUHHO20
Bpenus, onmuiecko2o 0amyuka, MoOyis
becnposoonozo oocmyna). Pobom-
Manunynamop oondicen obecneyusame
nepemeuyene HACAOKYU 6 NPOCMPAHCMEe,
aKmueayuIo Hacaoku, 603MONACHOCTb
NOJLy4eHUs. CUSHANI06 OM KaMepbl U
OamyuKos, 603MOICHOCMb YNPAGIEHUA
OONONHUMENLHBIMU YCMPOTUCBAMU.
Mamepuan kopnyca — antomunuil. Juamemp
paboueil 30Hbl (03 yiema HA8eCH020
UHCPYMEHMA U YemB8epmoul 0Cu) He MeHee
350 mm. Humepgpeiic nooxniouenusa — USB.
onocen umems 603MONCHOCTb
aemoHOMHOU pabomul U 8HeuHe20
ynpasnenus. [ns enewine2o ynpasieHus
Qodicen bvimb npedycmompen nyaism,
nooxovaemuiii k pobomy no Bluetooth.
Vnpasnsiowuil konmponiep 0onsicer 6vimo
coemecmum co cpedoii Arduino.
Ynpasnaowui konmponniep cosmecmum co
cpedoii npozpammuposanus Scratch u
s3u1K0M npoepammuposanus C. Jlonoicen
0becnevusams NOGOPOM NO NEPELIM Mpem
0CAM 6 3a0aHHbIIL Y20l U HA 3A0AHHbBLU Y2011,
n06OPOM NO Yemeepmotl 0cu Ha 3a0aHHbIU
yeon, ogudicenue ¢ koopounamor X, Y, Z,
nepemeujenue Ha 3a0aHHOE PACCMOAHUE NO
koopounamam X, Y, Z, nepedauy oannvix o
mekyujem non0dICeHUU Y2108, nepeoayy
OQHHBIX 0 MEKYUWUX KOOPOUHAMAX
uncmpymenma. Jlonoicen noooeparcusams
nepemewenue 6 0eKapmoEblx KOOPOUHAMAX
u yenax nogopoma oceil, ¢ 3a0aHHOU
ckopocmuio u yckoperuem. Tunvi
nepemewjenull 8 0eKapmMosvbix
KOOPOUHAMAX: OBUICEHUE NO MPACKMOPUL,
0sudiCeHUe NO NPAMOT MeAHCOY O8YMAL
MmoyKamu, nepenpul2uéanue U3 mouky u
mouky (nepenoc o6vexma). Kopnyc oonoicen
Obimb 6 3aUUIEeHHOM UCNONHEHUe (Kiacca
me nHudice IP20).

Obpazosamenvhbiii
Habop no MexaHuxe,
MexampoHuke u
pobomomexHuxe

Habop donoicen bvime npednasnaven s
npoeedeHUs Y4eOHbIX 3aHAMUL NO U3YHEHUTO
OCHO8 MeXAmpOHUKYU U pOOOMOMeXHUK,
Mpaxkmuyecko2o npumeHerus 6a3o6wix
9/1eMEHMOE6 INEKMPOHUKU U CXEMOMEXHUKU,
a maxace Haubolee pacnpocmpanenHou
DnemeHmHol 6a3bl U OCHOBHBIX

17.00
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HaunmeHoBaHHe
Ne Kparkue npuMepHbIe TEXHHYECKHE

obopyaoBaHus KonmmyecTBo
/1 (PBIIO) xapakrepuctuku (PBIIO) H3MepeHHust

MeXHUYeCKUX peuleHutl, NPUMEHAEMbIX NPU
Mpoexmuposanuy U NPOMOMUNUPOBAHUU
PA3IUYHBIX UHIICEHEPHBIX,
KubeprHemu4ecKux u 6cCmpauéaemvix
cucmem. B cocmag nabopa 0onicHbl
6X00UMb KOMNIIEKMYIOWUE U YCmpoucmed,
obnadarowue KOHCMPYKMUEHOU,
DeKkmpu4eckol, annapamHou u
NpO2pPaMMHOU COBMECTNUMOCHIbIO OpY2 C
Opyeom. B cocmas nabopa oonoicen
6X00UMb KOMNILEKM KOHCMPYKMUEGHBLX
bIeMEeNmMOoe6 U3 Memanaa ons coopxu
Makema Manunyisyuonno20 poboma u
KOMPIIEKM MEMALIUYEeCKUX
KOHCMPYKMUBHBIX 91eMeHMOoE6 015 COOPKU
maxema mobunbHo20 poboma. B cocmas
Habopa 00NJCHbL 6X00UMb NPUBOOA
PAazIuYHO20 MUna: MOMopwl ¢
UHME2PUPOBAHHBIM UNU GHEULHUM
Oamuuxom nonodcenus — He meree 2uim,
cepeonpusod Honbuloll — ne menee 4um,
cepeonpusood manviil — He MeHee 2uim,
NPUBOD € 603MOIICHOCMbIO YNPABNIEHUSL 6
wiazo6om pedicume — He menee 2uim. B
cocmas Habopa O0NICHBL 6X00UMb
onemenmul 01 cOOPKU 6AKYYMHO20
zaxeama: 6axKyyMHds NPUCOCKA — HE MeHee
luum, anexkmpomazHumHelil K1anaw — He
wmenee luim, 6aKyymublili HACOC — HE MeHee
lwm. B cocmas nabopa 00nicHa 6X00UMb
bremenmuas 6aza ous NPOMOMUNUPOSAHUA:
naama ona Gecnaedno2o
MPOMOMUNUPOBANUS, KOMNIEKM NPOB000E
pasnuuHo20 muna u ONuHbl, KOMIIEKM
pe3uUcmopos, KOMNIeKm c6emoouodos,
cemucez2mMeHmMHbLI UHOUKAmMop, oucniet
VKK-muna, kKHonku — He MeHee Sum,
nomenyuomempel — He Menee Juim,
uHppaxpacuvlil 0amyux - He mMenee Juim,
VIbMPA3eyK060l OAMHYUK - He MeHee Juim,
Oamuux memnepamypul - He menee luim,
Oamuuk oceeujeHHocmu - He menee luim,
mooyne Bluetooth — ne menee Ium, MoOyne
HK-npuemnuka — He menee luim, MoOynb
\HUK-nepedamuura 6 6uoe KHONOYHO20
nynibma ynpasnenus — 1uim, akKymyasmop —
He menee luim, 3apAOHOe YCMPOUCMB0 — He
menee Iwum. B cocmae nabopa oondicen
8X00UMb MYTbMUOAMYUK O USMepeHus.
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HaumenoBanue
Ne Kparkue npuMepHbIe TEXHHYECKHE Exnnuna
o0opyaoBaHusA 0JIHY€eCTBO
0/ (PBIIO) xapakrepuctukn (PBIIO) [H3MepeHHs]

memnepamypbl U 61AACHOCMU
oKpyJicaloujeti cpedvl — He Menee luim.
Mynemuoamyux dondicen obradamo
BCMPOEHHBIM MUKPOKOHMPONIEPOM
(maxmoeas uacmoma - He menee 16 My,
wuna oannvix — He menee 8 Kbatim),
unmepgheticamu 01 NOOKNIOYEHUS. K
BHEeUHUM YCmpOoTicmeam. Yugpoesvie u
ananozoewvle nopmul, 1-wire TTL, pasvem
muna RJ. B cocmae nabopa dondicen
6X00UMb KOMNIIEKM YHUBEPCANbHbIX
BbIYUCTUMENbHBIX MOOY/Iel,
npedcmaensiouwux coboil 6azosyio niamy,
niamy pacuiupenus 01 cemesozo
63aUMO0elicEUs U niamy noOKIIOYeHUs
cunosot nazpysku. Bxooawue 6 komniexm
yempoticmea 0012icHbl 0bradamo
00HOBPEMEHHOU KOHCMPYKMUGHOT,
b/IeKMPUYEeCKoll, annapamHou u
NpOZPAMMHOL COEMECUMOCHbIO OpYe C
Opyeom. bBasosas nnama ynusepcaibHoeo
BLIYUCTUMENBHO20 MOOYISL OONAHCHA
npedcmasnimes coboii npozpammupyembiil
konmposnep 6 cpeoe Arduino IDE unu
anano2uiHuIx c60600HO
pacnpocmpansemplx cpedax paspabomxu.
Fazosasn niama 0ondcha obradams
scmpoennbiMu unmepgeticamu ons
MOOKNIOYeHUA YUPPOBHIX U AHANO206bIX

USB, UART, I2C, SPI, 1-wire TTL,
Bluetooth, WiFi. IInama pacuiupenus
QondicHa obecnevyusams 603MONCHOCTb
NOOKNIOYEHUS YHUBEPCANIbHO20
GLIYUCIUMENILHO20 MOOYA K Cemu
nocpedcmeom unmepgeiica Ethernet.
ITnama pacuiuperus 0onicHa obradamo
nopmamu 6600a-6b1600a O NOOKNTOYEHUS.
YUDPOBLIX U AHANO206bIX YCMPOUCTE,
unmepapetic SPI u 603m02cHOCHbBIO
NOOKIIOYeHUs GHeUH el Kapmbl RAMAMU.
[Inama pacuwiuperus 015 NOOKNIOYEHUA
cuno6otl Hazpysku 0oudcHa obecnevuéams
6O3MOICHOCMb NPAMO20 NOOKNIOYEHUA
6HeutHell CUNLOBOU HAZPY3KU, A MAKJICe
pezynupyemoii Hazpy3ku ROCPeoCmeoMm
PWM unmepgpeiica. B cocmae nabopa
0oN2ICEH 8X00UMb NPOZPAMMUPYEMbLU
Konmposnnep, obecneyusarouu

yempoticms, 6CmpoeHHbIMU uHmepgeticamu
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HaumeHnoBaHue
No KpaTkne npuMepHbIe TEXHHYECKHE Ennnnna
obopyroBaHus 0JIHY€CTBO)
n/n (PBITO) xapakrepuctuku (PBI1O) H3MepeHHs

603MOJCHOCb OCYUECMBISIMb Paspabomry
NPOZPAMMHO20 K0Od, UCHOIb3Y5
uHCcmpymenmapuii cpeo paspabomxu
Arduino IDE u Mongoose OS u s3v1k06
npozpammuposanus C\C++, JavaScript.
[Ipozpammupyemoiii KOHMPOITEP OONICEH
obnadame nopmamu 0N NOOKNIOYEHUA
YUPPOBLIX U AHALO206BIX YCMPOUCM,
BCMPOEHHBIMU NPOPAMMUPYEMBIMU
KHONKAMU U 9NEKMPOMEXAHUYECKUMU
MOOYIAMU OISl OP2AHUSAYUU CUCTEMDbL
pyuHO20 YNpasneHus, 6CMPOEHHbIMU
NPOZPaAMMUPYEMbIMU CEeMOOU0Oamu O
unOuKayuu pabovezo pescuma,
scmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas
Habopa 0odiceH 8X00UMb MOOY b
MmexHUYecKko20 3penus , NpeocmaenAouuLl
coboti sbiyuCIUmMENbHOE YCMPOUCME0 CO
6CMPOEHHbIM MUKPONPOYeccopoM (KOI-60
si0ep - He MeHee 4wum, yacmoma A0pa He
wenee 1.2 I'Ty, o6vem O3V - ne menee
512M6, 0b6vem 6cmpoenHol namamu - He
wenee 81'6), unmezpupoeannoii kamepoi
(MaxcumanibHoe paspeuieHue 6U0eonomoxa,
nepedasaemozo no unmepgeticy USB - ne
wmenee 2592x1944 eo.) u onmuyueckou
cucmemou. Mooyine mexnuveckoz2o 3penus
Vonaicer 0bnadames cOBMECMUMOCIbIO C
PA3NUYHBIMU NPOZPAMMUPYEMbIMU
KOHMPONIEPaMu ¢ ROMOWbIO UHMEPPELiCO8
- J-wire TTL, UART, I2C, SPI, Ethernet.
Modynb mexHu4ecko2o 3peHus 00NICeH
0becneuusams 6bINONHEHUE 6CEX USMEPEHUT
U BLIYUCTEHUL ROCPEOCMBOM COOCMEEHHBIX
BBIYUCTUMENLHBIX 603MONUCHOCMEL
scmpoennozo mukponpoyeccopa. Mooyns
mexHuuecko2o 3perus 00ndceH obradams
603MOJICHOCMBIO KOMMYHUKAYUU C
aHAN02UYHBIMU MOOYIAMU NOCPEOCMBOM
wiunbl Ha base nocnedoeamenbHoO20
unmepgetica c yenvlio OanvHeluenl
nepedauu pe3yibmamos usmeperuil 2pynnel
MoOynell Ha ynpaenatoujee 8bIHUCIUMENbHOe
YCmpouicmeo, NOOKIIOYEHHOE K OAHHOT
wune. Mooyne mexnuuecko2o 3peHus
Oondicen obecneyusams HAcMpoOUKU

eACUMOB pabOMblL - HACMPOUKY
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n/m

HaumenoBaHue
obopyaoBaHus
(PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapaktepucTukn (PBIIO)

Enxununa
H3MepeHus

0JTHYECTBO

bkcnosuyuu, banrarca 6enoeo,
YBEMOPAZHOCMHBIX COCNABNAIOUUX,
nnowadu obnapyicueaemoti obracmu
u300padicenus, okpy2nocmu
o6Hapyorcusaemoil oonacmu usobpaicenus,
nonooicenue oGHapyscusaemolx obracmeu
omHocumenvHo opy2 opy2d, MAauuHHoe
0byueHue napamempoe HelipOHHbIX cemeil
Ons 06Hapydcenus 00bekmos, gopmy u
BAKOOUPOBAHHBIE 3HAYECHUS
o6rapysicusaemvix maprepos muna Aruco,
pasmepol 0OHAPYICUBACMBIX OKPYICHOCTEY,
K8aAOpamos u mpey2obHUK06, Napamempos
KOHMPACMHOCMU, PA3MEPOS, KPUBUZHbL U
NON0JICEHUS PACNO3HABACMbIX NUHUL.
Habop oonoicen obecnevusams
603MO2ICHOCMb pazpabomku Mooenu
MobunbHo20 poboma, ynpasnsemoii ¢ FPV-
peodicume nocpeocmeom nPo2PammHo20
obecneuenus 01 NePCOHANIbHO20
KoMNblomepa u MOOUNLHBIX YCMPOUCME HA
baze OC Android unu 108,
0becneuusaiouje2o 603MOACHOCMb
ynpagnenus MobubHeIM po6omom u
6CMPOEHHBIM MAHUNYIAMOPOM
nocpedcmeom epaguueckozo unmepdetica,
er0ualOwum 6 cebs Habop KHONOK U
nepexniouameneti, Oxcoticmux, obracme 01
omob6padicenus euoeo. Habop dondicen
0becnequeams 603IMOICHOCMb U3YHEHUSA
0CHO8 pazpabomxu NPO2PAMMHBIX U
annapamuvIx KOMIIEKCO8 UHIICEHEPHBIX
cucmem, pewenuii 6 cpepe ""Humepnem
eewyen”"”, a maxoice pewienuil 6 obracmu
poBOMOmMexXHUKY, UCKYCCMEEHHO20
uHmenekma u MmauunHo2o obyyenus. B
cocmas nabopa OONHCHO 6X00UMb nocobue
N0 UZYYEHUIO OCHOG INeKMPOHUKU U
cxeMOmexHUKu, peuteHull 8 cgepe
""Humepnem eeweu"", paspabomxu u
npomomunuposanuio mooeneii pobomos. B
cocmas Habopa 00NACHO 6X00UMb nocobue
O U3y4eHUI0 0CHO8 paspabomKu cucmem
MeXHUYECK020 3peHUs U 2NEMEHMO8
LcKyccmeenHo20 uHmeniexma.

ObpazosamenvHulil
KOHCMPYKMOop Oiisl
npakmuxu 61041020

MpoepamMmMupo8ans ¢

PobomomexHuyeckuii Habop npeoHasHavex
0151 U3y4eHUsl 0CHO8 poOOMOMEXHUKU,
Oemanet, Y3108 U MeXAHUZMOS,
Heobx00UMbIX 0114 CO30AHUA

uiLm.

17.00
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HaumenoBanue
Ne KpaTkue npumepHbie TexHuyeckue | Exunnua
00opyaoBaHus 0JIHYeCTBO
n/n xapakrepuctuku (PBIIO) 3MepeHHus
(PBIIO)
KOMNIEKMOM po6omomexnuueckux ycmpoticms. Habop
0amyuKoe npedcmaensem cobou KomMniexkm

CMPYKMYPHBIX 21eMEHMO8,
COCOUHUMENILHBLX JEMEHMOE U
DNIEKMPOMEXHUYECKUX KOMNOHEHMOS.
Habop noseonsem npoooums
bKCnepuMenmbl no npeomemy @usuxa,
coz0asams U NPO2PAMMUPOEAMb
cobupaembie MOOeNU, U3 KOMNOHEHMOE,
eX00sWUX 6 e20 cocmas, pabodue mooenu
MOOUNLHBIX U CIMAYUOHAPHBIX
PO6OMOMeXHUYECKUX YCMPOUCme ¢
a6MOMAMU3UPOBAHHBIM YNPABNEHUEM, 6
MoM uuciie Ha KOIECHOM U 2YCEHUYHOM
X00y, @ makaice KOHCMPYKYuil, OCHOEAHHBIX
Ha UCNOIL306AHUU PAZIUYHBIX 6UO006
nepeday (6 mom Yucne YepeauHbIX U
3y6UamblX) @ Makice puliazos.
Bcmpoennvie becnpogooHnble cemesble
pewenus (Wi-Fi u Bluetooth),
803MOJICHOCMb UHMeZpayuu ¢ becniamubim
obraunvim 110, obecnevusarom
603MOUCHOCMb NPAKMUYECKO20 U3YYEHUA
mexHon02ull uHmepHema 6eujeli U OCHOB
UCKYCCMBEHHO20 UHMeNIeKma.
Obecnevusaemcs 603MOICHOCMNb
06veduHeHUs HeCKoNbKUX pobomoe,
cobpantblx U3 n0006HbIX HAOOPOE, 6
ePYNNbL ¢ CeMegbiM 83aUMOOCUCMEUEM.
IIpedycmompena onyuoHanvHas
803MOJCHOCMb PACUUPEHUS
0ONONHUMENbHLIMU KOMNOHEHmMamu (He
6X00AUUMU 6 CIMAHOAPMHYIO
KOMPIEKMAYUIo), NO3GONAIOUWUMU USYHAMb
mexHuuecKoe 3peHue u NPOMbIUIEHHYIO
pobomomexnuxy. Ilpedycmompena
603MO2ICHOCMB pabomul Habopa ¢
OonoaHumenbHbIMU 0ONAYHLIMU CEPEUCAMU.
ITpedycmompenvl MUHUMYM 08Q
Mpozpammupyemulx KOHmMpoiepa é
MIACMUKOGLIX KOPNYCAX, NO360NAIOUJUX
00HOBpeMeHHO co30aéamp 2 6apuanma
po60mMoe pasnuuHO20 HASHAYEHUA,
UMEIOUUX 803MOACHOCMb pabomyl Kax 6
MOMOKOBOM pedicume, Max u A6MOHOMHO,
no3601AI0UUX peanu308ams odyyenue
NPOSPAMMUPOBAHUIO 6 HECKONbKUX CPedax
paspabomxu Ha pasnuiHbIX A3bIKAX (K

npumepy, 6 cpeoax Mblock, Arduino IDE,
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/|

HaumenoBanue
000pyA0BaAHHS
(PBIIO)

Kparkue npuMepHble TEXHHYECKHE
xapaktepucruks (PBIIO)

Exununa

‘ICOJIH'-ICCTBO
H3MepeHHs

na aswikax Scratch, C, Python, micro
\Python). Kax Munumym 0OuH u3
KOHMPONNEPO8 uMeem 6CMpoeHHYIO
onepayuonHylo cucmemy, 6cmpoennvie Wi-
Fi u Bluetooth, nopm 015 NOOKIIOYeHUA
noced08amenbHo COCOUHACMbLX HEULHUX
yempoticme (ne menee 20 00HO8peMEHHO
nooxmoyaemvlx ycmpoticms). Kax munumym
00UH U3 KOHMPOIIEPOB UMeem
603MOJICHOCMb 0OHOBPEMEHHOU 3ANUCU He
menee 8 npoepamm, ¢ 603MOACHOCBIO
nepexnouenus medxcoy Humu. Kax munumym
00UH U3 KOHMPONNEPOE UMeem
noanoyeemuwiil oucnaet (IPS),
nossonsIowull 661600UMb OAHHbBLE C
Damyuxos 6 eude mabauy u 2pagpukos, a
maxaice c030a6amv 6CMPOEHHbLE 6
konmponaep eudeouzpwl. Konuvecmso
cencopos u UCNOTHUMENbHBIX YCMPOTCMS,
6CMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOE, - He
menee 10 wm. Obwee konuuecmso
bnemenmog 6 Habope ne menee 400 wim., 6
mom yuciie nOOKIIo4aemMule MOOYIU: -
Bluetooth modynb, - 060THOL OAMYUK
nuHUY, - YIbMPA3BYKOEOU 0AMYUK
paccmosnus, - Oamyux yeema, - OamyuK
kacanus snekmpomexanuyeckull, - IR
MOOY/Ib, - MOMOP NOCMOAHHO20 MOKA C
pedykmopom — He menee 2 wim., -
cepeonpueoo, - nyibm OUCMAHYUOHHO20
ynpaenenus IR. Habop dondicen bbime
VKOMNIEKMOBAH AKKYMYISAMOPHBIMU
6amapesmu. Ilpozpammnoe obecneuenue,
ucnonb3yemoe 0 NPOZPAMMUPOBAHUA
cobupaembix pobomomexnuyeckux mooeneu
u yempoticme, 0014CHO bbimb 00CMYRHO
0/151 BecnIamHo20 CKAYUBAHUA U3 cemu
Humepnem u nocieoylowe2o
UCNONb30BAHUAL.

HaunmeHnoBanue
pasnena:
«EcTecTBeHHOHAYYHAs
anpaBJIeHHOCTHY

HaumenoBanHe Hanpasjenus: «bazosan (o6a3amenvHan 4acme) (Ma10KOMNRIEKMHAA

WIKONQ)»

HanmeHnoBaHue
pasaena:
«EcTecTBeHHOHay4YHAas
HarpaB/IeHHOCTh
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HaumeHnoBaHue
obopyIoBaHuUs
(PBITO)

KpaTkue npaMepHbIe TeEXHHYECKHE
xapakrepuctuku (PBIIO)

Eaunnna IK
H3MepeHus

0JIHYECTBO

(MaJIOKOMILIEKTHAs
MIKOJIa)»

[ughposas
nabopamopus no
pusuxe (yuenuueckas)
(ManoKxoMnieKmuas
uikona)

Obecneuusaem 6vinONHEHUE
DKCHEPUMEHMO8 HO MEMAM KypCa (PU3UKU.
Komnaexmayus: becnposoonoii
MynbmMuUOamyux no gusuxe c 6-10
scmpoennvimu oamuuxamu: Lugpoeoii
Oamuux memnepamypol ¢ OUANAZOHOM
usmepenus ne yoice vem om -20 0o 120C
[Jughposoii damuux abconomno20 0aseHuUs
¢ Quanasonom usmepenus e yoice yem om ()
0o 500 klla Jamuuk mazHumno2o nois ¢
Ouanasonom usmepenus ne yoce yem om -80
00 80 mTn Jamuux nanpsoicenus ¢
OUANA3oOHaMU USMEPEHUs He Yice Yem om -2
0o +2B; om -5 0o +5B; om -10 0o +10B;
om -15 0o +15B Jamuuk moka He yice
wem om -1 00 +1A4 Jamuux axcenepomemp
c noxazamenimu He menee yem: +2 g; +4 g;
48 g Omoenvhuie ycmpoticmea: USB
ocyunnozpag ne menee 2 xanana, +/-10 B
Axceccyapei: Kabenv USB
coedunumenbublll 3apaonoe ycmpoucmeso ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
nposedenus axcnepumenmos Kpamxoe
PYK060ACMBO NO IKCAIYAMayuu yupposou
nabopamopuu Ipozpammnoe obecneyenue
Memoouueckue pexomendayuu (40 pabom)
Hanuuue pyccroa3eluno20 cauma
nooodepoicku Hanuyue 6udeoponuxos.

uim.

4.00

[ughposas
nabopamopus no
xumuu (yuenuveckas)

Obecnevusaem geinonnenue 1a60pamopHuix
pabom no xumuu Ha ypoxkax 6 OCHOGHOU
wiKone U NPOeKMHO-UCCIe008aMeNbCKOl
OesmenvHocmu yyawuxcs. Komnnekmayus:
Becnpo80o0H0l MyTbMuUOamyuK no XuMuu ¢
3-ma 6cmpoennvimu Oamyuxamu: [Jamyuk
pH ¢ QuanazoHom usmepeHus He yiice 4em
om (0 0o 14 pH Jamuux
91eKMPONPOBOOUMOCMU € OUANAZOHAMU
usmepenus ne yoice vem om 0 0o 200 mxCm;
om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
Tamuux memnepamypbl ¢ OUAna3oHoM
usmepenus ne yoice yem om -20 0o +140C
Omoenvrbie damyuku: JJamuux
onmuyeckol niomuocmu 525 um
Axceccyapol: Kabenv USB
coeOunumenvuuili 3apaonoe ycmpoucmeo ¢
xabenem miniUSB USB Adanmep Bluetooth

uim.

4.00
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HaumeHoBaHHe
o0opyaoBaHHS
(PBIIO)

Kparkune npuMepHbie TEXHHYECKHE
xapakrepuctuks (PBIIO)

Enunnna
H3MepeHHs

‘Ko.xmqecmo

4.1 Low Energy Kpamxoe pykosoocmeo no
brcnayamayuu yugposoi nabopamopuu
\Habop nabopamoproti ochacmku
IIpoepammnoe obecneyenue
Memoouueckue pexomendayuu ne menee 40
patom Hanuvue pycckosseiunozo cauma
nooodepoicku Hanuvue 6u0eopoiuxos.

[ugpposasn
nabopamopus no
buonozuu
(yuenuyeckas)

Obecneuusaem evinojiHeHUe 1aO0OPaAMOPHBIX
pabom na ypoxax no 6uonozuu 6 OCHOBHOU
WiKole U NPOEKMHO-UCCIe006ameNbCKOl
Deamenvrnocmu yiawjuxcs. Komniexmayus:
BecnpogodHot MyIbmudamyux no buonozuy
c 5-10 6cmpoennvimu damuukamu. Jlamuux
gnasicHocmu ¢ OUaNAasoHoOM USMeEPEeHUS.
0...100% Jamuuk océeujeHHOCMU C
Ouanazonom usmepenus ne yce yvem om ()
00 180000 ax Jam4ux pH ¢ ouanasonom
usmepenus ne yoice yem om 0 0o 14 pH
Jlamuux memnepamypbt ¢ OUANA30HOM
uzmepenus ne yoce yem om -20 0o +140C
Tamuux memnepamypbl OKpyicaroujeti
Ccpedbl ¢ OUana3oHOM USMEPEHUs He Yice
wem om -20 0o +40C Axceccyapwi:
Bapsonoe yempoiicmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamxkoe pyko8oO0cmeo no s3kCchiyamayuu
yughposou nabopamopuu ILfupposas
guOeoKamepa ¢ Memaniuyeckum
wmamusom, paspeuieHue ne menee 0,3
Mnuxc Ilpoepammuoe obecneyenue
Memoouueckue pexomenoayuu ne menee 30
pabom Ynaxoska Hanuuue pycckosasvlinozo
catima noddeparcKku, Hanu4ue 6UOCOPOIUKOE.

utm.

4.00

HanmenoBanue
pas3zaena:
«KoMmnbrorepHoe
obopyioBaHuE
(MaJIOKOMILIEKTHAS
I11KOJIA)»

M@V (npunmep,
ckanep, Konup)

Tun yempoticmea: Mnozogynkyuonanvroe
vempoticmeo (M@Y); [Jeemnocmb nevamo.
yepHo-benas,; Texunono2us nevamu.
biekmpozpagpuyeckas (asepuHas,
ceemoouodnasn);, Popmam neyamu. He
wmenee A4; Tun ckanuposanus.

NP OMAACHBLI/ NIAHULEMHBLU,
Bo3modicHocmb CKAHUPOBAHUA 6
popmamax: ne menee A4; Cnocob
nooxnovwenus: LAN, Wi-Fi, USB

uim.

2.00
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1n/n

HaunmeHnoBanue
obopyaoBaHus
(PBIIO)

Kparkue npuMepHbIe TeXHHYECKHE
xapakrepuctuxu (PBI1O)

Ennanna
H3MepeHus

Kou4ecTBO

Hoymbyx

Dopm-paxkmop. noymbyk; Pasmep
Ouazonanu: He menee 15.6 010UMO8;
Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; Obwuti o6vem
VCMAHOBIEHHOU ONepamugHOtl NAMAMU: He
wmenee 8 I'batim; Maxcumanvhblii 06uul
noooepoicusaemvlii 06vem onepamueHol
namamu: ne menee 16 I'baiim;, O6vem SSD
naxonumens: ne menee 240 I'batim;
Fecnposoonas cesnze. Wi-Fi; Konuwecmso
scmpoennvix 6 kopnyc nopmog USB: ne
meHee 2, u3 Komopbix He MeHee 1 Q0NHCHO
tuimb USB sepcuu ne nudice 3.0;
Paspewenue 636-kamepwl, Mnukcenb: He
menee 0.3; Bcmpoennviii MUKpogou;
Knasuamypa ¢ packiadkoil u MapKuposKo
knasuw QWERTY/HI[YKEH; Ioddepoicka
cmanoapmoe 6ecnpo6oOHOU CEA3U:
802.11a/b/g/m/ac; IIpoussooumenvHocms
npoyeccopa (3navenue noxazamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop. html):
ne menee 5000 eounuy, Hanuvue
MAHURYAAMOPA Mblllb 6 KOMnIeKme: 0a;
Vemanoenennas onepayuoHHas cucmema ¢
epaguyeckum nonb306amenbCKUM
unmepgeticom, ceedeHus 0 KOMopom
BKIIOYEHbL 8 €OUHDLU peecmp POCCULCKUX
npozpamm ONs 21eKMPOHHBLX
BLIYLUCTUMENBHBIX MAUWLUH U 643 OGHHBIX,
Vemanoenennuiii nakem ogucrozo
npozpammuozo obecneyenus,
COBMECMUMO20 ¢ YCMAHOBNEHHOU
onepayuoHHOt cucmemotl, C6e0eHUs O
KOMOPOM GKIIOYEHbL 8 eOUHBIL peecmp
poccutickux npoepamm 0N 3NeKMpPOHHbIX

BLIYUCTUMENbHBIX MAUUH U 6A3 OAHHBIX.

uim.

4.00




