MUHHUCTEPCTBO OBPA3OBAHUS TYJIbCKOM OBJIACTU

ITPUKA3

24.01.2024 N2 85

006 yTBepkaeHNM MHOPACTPYKTYPHBIX JIMCTOB IIPY PeaIu3aiuy permoHaIbHbIX
npoeKkToB « CoBpeMeHHas mKoJjia» u «Lludposas oopasoBaTenbHasI cpena»
HaIMOHAJIBHOTO MpoeKTa «OopasoBaume» B Tynbckon oo1actu B 2024 roay

Ha ocHoBanum ITosioskeHnst o MuHuCTepCTBe 06pasoBanus TyiibCcKoy 06J1acTy,
yTBep>KaeHHOro nocraHoBieHeM [1paButenbcrBa Tybckon obactu oT 29 stHBapst
2013romaN®°l6npuka3biBalo:

1. VYTBepautb uHPpPaCTPyKTypHble JUCTbI OJis1 ocHaiieHus B 2024 r.
00111e06pa3oBaTe/IbHbIX OpraHusaluii 000pyaoBaHMEM, CpeACcTBaMy OOydeHUsT U
BOCIIUTAHMSI IIPU IIPOBEIEHMM MEPOIIPUSITUI, HAIIPaBJIEHHbIX Ha

- Cco3JaHye IIeHTPOB 00pa30BaHMS €CTeCTBEHHO-HAYUYHOM M TEXHOJIOT MUEeCKOM
HarmpaBjieHHOCTH «Touka pocra» Ha 0Oase 00111e0OPa30BATENbHBIX YUPESKIEHMIA
Tynbckou o6sacty (mpunoskenue N2 1);

- obecrieueHne MaTepUaJbHO-TEXHMYECKON 0a30 11 BHeApeHusT 1u(pOBOi
00pa3oBaTesIbHO Cpebl B 00111e00pa30BaTe/IbHbIX OpraHu3anmsx TyabCKoM 0061acTu
(mpunoskenne N2 2).

2. PexkomeHpmoBaTh opraHaM MECTHOTO CaMOVIIPaBJIEHMSI, OCYILECTBJISIOLLIVM
ympasjieHne B cdepe obOpasoBaHus, 00eCrneunTb KOHTPOJb 3@ COOTBETCTBMEM
3aKyIMaeMoro M IIOCTaB/JIIEMOIO OOOPYHOBaHMS COIJIACHO  YTBEPsKIEHHbIM
MH(PPACTPYKTYPHBIM JIMCTAM.

3. PykoBoauTeno TrocymapCTBEHHOTO OOPa3’oBaTeJbHOTO  YUPEKIEHUS
Tynbckoit o6actn «KyumoBcKas 1IKoJjia» 06eCreuynTh KOHTPOJIb 32 COOTBETCTBUEM
3aKyIaeMoro ¥ IIOCTaB/IIEMOI'O OOOPYHOBaHMS COIJIACHO  YTBEPsKIEeHHbIM

MHQPACTPYKTYPHBIM JIMCTAM.



4, KOHTpO)’Ib VCIIOJTHEHMS HACTOALIEro IIpMKa3a BO3JIOKUTDL Ha 3aMeECTUTEILI

MuHMCTpa o6pasoBanms Tyibckoit obsacty JI1.JO. Copokuny.
[Ipunoxkenus: Ha 38 /1. B 1 3K3.

MunucTp o6pa3oBaHUs
Tynbckom 061acTn 0O.A. Ocramko

ucn.: Kanyckuna AnnHa ButanbeBHa,
SIkoBneBa AHacracust AJeKCaHIpPOBHA
Ten. +7(4872)22-41-20
Alna.Kapuskina@tulare gion.ru
Anastasiya. Yakovleva@tularegion.ru
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[Tpunoskenme N° 1
K IIPMKa3y MMHUCTEPCTBA 0OPa3oBaHMs
TybckoM 06J1aCcTH

OT

Ne

VHpacTpyKTYpPHBIN JIVCT JJ1sI ocHa1IeHus B 2024 r. 0011eo00pa3soBaTe/IbHbIX
opraHmu3anuii 000py0BaHMEM, CPEeICTBAMM 00y YeHNS ¥ BOCIIUTAHUS IIPU
MPOBeIeHNY MePOIIPUSITHS, HAIIPABIEHHOr0 Ha CO3/IaHMe IIEHTPOB 00 pa3oBaHMs
€CTeCTBEHHO-HAyYHOM M TEXHO/IOTMYEeCKOI HaIlp aB/IeHHOCTH « Touka pocTa» Ha
0a3se 0011100 pa3oBaTeIbHBIX yupeskaenni TyabcKoi 06/1acTn
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AeA0WUXCAA MAJIOKOMNJIEKIMHbIM U "

HaumenoBanne Hanpas/ienus: "O6opydosarue 015 06uieo6pa3oeamenvHbiX opaa

Hu3ayuil, He

HaumeHnoBanme
pasmesna:
"EcTecTBeHHOHayUYHas
HaIlpaBJIeHHOCTh'

\Lucposas
lnabopamopus no

pusuxe (yuenuueckas)

"O6ecneuusaem evinonHeHue
DKCnepumMeHmos no memam Kypca usuxu.
Komnnekmauus: becnpogodHoii
mynbmudamuuk no ¢usuke ¢ 6-10
ecmpoerHbimu damuukamu: Lugposoii
damuux memnepamypul ¢ Ouana3oHoM
usmeperus He yxce uem om -20 do 120C
Iucgposoti damuuk abcontomuozo dasneHus
c duanaszoHom usmepenus He yxce uem om 0
0o 500 kIla Jamuux mazHumHoz20 noas ¢
JuanaszoHom uzmepenus He yxce uem om -80
0o 80 mTn [lamuuk HanpsaxceHus ¢
duanasoHamu UsMepeHuUsl He yxce uem om -2
0o +2B; om -5 0o +5B; om -10 do +10B; om
-15 0o +15B amuux moka He yxce uem om
-1 do +1A Jlamuuk akcenepomemp c
nokasamenamu He meHee uem: *2 g; ¥4 g; £8
i Omdenvubie ycmpoticmea: USB
ocyunnozpag He menee 2 kauana, +/-10 B
Axceccyapol: Kabenv USB coedurHumenvHblii
B3apsadHoe ycmpoticmeo ¢ kabenem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
\Koncmpyxkmop ons npogedeHnus
bkcnepumenmos Kpamkoe pykogodcmeo no
brchayamauyuu yugposoti rabopamopuul

I IpoepammHoe obecheuenue Memoduueckue
pexomendauuu (40 pabom) Hanuuue
pyccKoA3bIUHO20 calima NoOOepHcKuU

Hanuuue sudeoponukos. "

89.00
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\Lucpposas
llabopamopus no xumuu

(yueHuueckas,)

"O6ecneuusaem 8vinoHeHue 1A60PAMOPHBIX
[pabom no Xumuu Ha ypokax 8 OCHOBHOU
WiKoJle U NPOEKMHO-UCCIe008aMeNbCKOU
desmenvHocmu yuawjuxcs. Komniekmayus:
\becnpoBodHOl Mynbmudamuuk no Xumuu ¢
3-ma ecmpoeHHbiMu damyuukamu: Jfamuuk
pH ¢ duanasoHom usmepeHus He yxce uem
om 0 do 14 pH [lamuuxk
biekmponposodumocmu ¢ duana3oHamu
usmeperus He yxce uem om 0 do 200 mxCm;
om 0 do 2000 mxCm; om 0 do 20000 mxCm
Iamuuk memnepamypul ¢ Quana3oHoMm
usmepeHus He yxce uem om -20 do +140C
OmoenvHble damuuku: Jlamuux onmuueckou
niomuocmu 525 nm Axkceccyapwi: Kabenw
USB coedunumenvHutii 3apsidHoe
ycmpoticmeo ¢ kabenem miniUSB USB
\Adanmep Bluetooth 4.1 Low Energy
IKpamkoe pykosodcmeo no skcniyamayuu
yupposoli nabopamopuu Habop
nabopamopuoti ochacmku IIpozpammmoe
obecneuenue Memoduueckue pekomeHdayuu
He menee 40 pabom Hanuuue
pyccKoa3biuHO20 catima nodoepHcKu
Hanuuue sudeoponuxos.”

89.00

\Lupposas
lnabopamopus no

6uonozuu (yueHuueckas)

"O6ecneuusaem 8vinoaHeHue 1a60pamopHbIX
pabom Ha ypokax no 6uoaoz2uu 8 OCHOB8HOU
WiKoJle U NPOEKMHO-UCCIe008aMeNbCKOU
desmenvHocmu yuaujuxcs. Komnaekmayus:
\IbecnposodHoll Mynbmudamuuk no 6uosozuu
c 5-10 scmpoennbimu damuuxkamu: Jamuux
enaxcHocmu ¢ duanasoHoM usmepeHus
0...100% Hdamuuk oceeujeHHocmu ¢
duanasoHom usmepeHnus He yxce uem om 0 do
180000 nx Hamuuxk pH ¢ duanazonom
usmepeHus He yxce uem om 0 do 14 pH
VIamuuk memnepamypul ¢ duana3oHom
usmepeHus He yxce uem om -20 do +140C
/lamuux memnepamypul OKpyxHcaroujeti
cpedbl ¢ duana3oHOM U3BMEPEHUS HE Yice Uem
om -20 do +40C Akceccyapwbi: 3apsadHoe
ycmpoticmeo ¢ kabenem miniUSB USB
\Adanmep Bluetooth 4.1 Low Energy
[Kpamkoe pykosodcmeo no akcniyamayuu
uugpposoli rabopamopuu Llugposas
gudeokamepa ¢ MEMANNUUECKUM UM AMUBOM,
paspeuwerue ne meree 0,3 Mnuxkc
IIpoepammuoe obecheuenue Memoduueckue

pexomendayuu He meree 30 pabom

89.00
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Vnakoska Hanuuue pycckossviuHozo catima
noddepatcku, Hanuuue sudeoponukos”

HanumeHnoBaHue
paspesia:

" Jlono/IHUTeIbHOe
o6opynoBaHue"”

IMukpockon yugpposoli

"Tun mukpockona: 6uonozuueckuti Hacadka
Mukpockona: monokynspHas Hasnauenue:
ltabopamopHwiii Memod uccaedosaHus:
ceemioe none Mamepuan onmuxku:
onmuueckoe cmekio Yeenuuenue
wmukpockona, kpam: 64 — 1280 Oxynsput:
WF16x O6wexkmusobi: 4x, 10x, 40xs
(noonpyscuHenHbill) PesonveepHas zonoeka:
Ha 3 o6sekmusa Tun nodceemku: 3epkano
wiu ceemoduod Pacnonoxcenue nodceemxku:
BepxHsa u HUMCcHAS Mamepuan kopnyca:
wmemann [Ipedmemmsiii cmonux, mm: 90
Hcmounuk numanus: 220 B/50 I'y Yucno
imezanukceneti: 1"

29.00

Ob6paszosamenbHblli
Habop O u3yueHus
IMHO20KOMNOHEHMHBIX
[pob6omomexHuueckux
cucmem u
IMAHUNYAAYUOHHBLX
lpobomos

"O6pasosamenvHotii Habop donxicer 6vbime
npedHasHaueH Ons usyueHus
[pOo6OMOomMexHuUUecKUux mexHona02ull, OCHO8
UHMOPMAUUOHHBIX MEXHON02UL U
mexHoN02Ull NPOMBIUTEHHOL
asmomamusayuu, a makxce mexHona02utl
npomomunuposaxus u adoumugHoz0
npouszsodcmea. B cocmas Habopa donrcHbl
6x00UMb KOMNAEKMYOWUEe U ycmpolicmed,
o6nadarouiue KOHCMpPYKMUsHoOL,
annapamuou U Npo2pammHOuU
cosmecmumocmoto dpyz ¢ opyzom. 1)
[Komnnekm KOHCMPYKMUBHBIX 3NEMEHIM08 U3
Wmemanna u niacmuka ons c6opku moodene
IMAHUNYAAUUOHHBIX POBOMOE C Y2710801
KUHEMAmuKou, NJI0CKONApaiieNbHol
kutHemamuxoti, Delta-kunemamuxkoti. 2)
HnmennekmyanvHblli cep8omModyib C
UHIME2PUPOBAHHOU CUCMEMOLl yNpasneHust -
He meHee 7wum. Cepeomodynb 0OnHceH
061adamv UHMeZPUpPoOBaHHOLL cucmemotl
ynpasnernus, obecheuusaroujeti 06pamHyro
C6513b WU KOHMPOJb NApamempos -
noJioxceHue 8aida, CKOpoCmv 8PAUleHUs],
Hazpyska npusood, a makHce
obecheuusarouleli 03MOHCHOCM b
nocnedosamenvHo20 NOOKIOUEHUS Opy2 C
OpyzoMm U ynpaeneHusi cep8omooyisimu no

nocnedosamenbHomy NonyOynjieKCHOMY

30.00
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acumxpoHHoMmy uHmepdeticy. 3)
\IPo6omomexHu4eckuti KOHmpoJnep,
npedcmasnsarouuti coboti ModyibHOe
ycmpoticmeo, sknouaruee 8 cebs
00HONNAMHbBLL MUKPOKOMNBIOMED ON5
BbINONHEHUSL CJIOHCHBIX BbIUUCTUM ENbHBIX
onepauuli, nepugepulinbili KOHMpoanep ons
ynpasnenust eHewHuMu ycmpoticmeamu u
naamy pacuiupetus 018 NOOKAOUeHUs
eHewHUX ycmpolicme. Modynu
[po6omomexHuueckozo KOHmpoJiepa
DosxcHbL 061a0amb 0OHOBPEMEHHOL
KOHCMPYKMUBHOL, annapamHoui u
Npo2paAMMHOLL COBMECMUMOCMbIO OpY2 C
Opyzom. Po6omomexHuueckuii KOHmMpoJiep
dontcen yooenemaopsamo mexHuueckum
xapakmepucmukam: Koa-60 sdep
BCMPOEHHO20 MUKPOKOMNbIOMEPA - HE MEHee
4, makmosas uacmoma adpa - He mexee 1,2
I'Ty, 06sem O3Y - ne menee 512 M6,
Hanuuue unmepceticos - SPI, I2C, 1-wire
TTL, UART, PWM, uuppossie - He meHee 16
Wwm u aHanozosvle nopmul - He MeHee 8 wim
07151 NOOKIOUEHUA BHEWHUX YCMPOLiCma,
ecmpoeHHbli MukpogoH, a makxce WiFi unu
Bluetooth dnsa KOMMYHUKAUUU CO 8HEWHUMU
lycmpoticmeamu. Po6omomexHuueckuti
KOHMpoJiep 0onxceH obecneuusams
B03MOMCHOCM b NPOZPAMMUPOBAHUSL C
nomouwbto cpedcma szvikos C/C++, Python u
c80600HO pacnpocmpaHaemoll cpedvl
IArduino IDE, a makace ynpasneHus
modenamu pobomomexHuUecKuUx Cucmem ¢
nomouwwbto cpedvt ROS. 4)

[ Ipoepammupyemblii KOHMPOANEP - HE MEHEE
lwm. Ilpoepammupyemvlii KOHMpoaiep
doncen npedcmaensime coboll
BbIULUCTUMENbHBIU MOJYNb, 001A0aAOWUM
uugposvimu nopmamu - He meHee 8 wim u
aunanozosviMu nopmamu - He meHee 16 wm,
unmepdeticamu UART, I2C,SPI, TTL, a
maxkace modynem 6echposodHOll c8s3u muna
Bluetooth unu WiFi dnsa co3danus
annapamHuo-npozpammHblX peuleHull u
""ymuobix/cmapm "-ycmpoticme ons
paspabomxku pewenutl "Unmeprem seuweti”.
5) [Inama pacwiupeHrus npozpammupyemozo
koHmpoJsiepa — He meHee lwm. IInama

pacuiupenus donxcHa obecheuusams
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B03MOMCHOCM b NOOKIIOUEHUS
YHUBEPCANLHO20 8bIUUCUMENBHO20 MOOYA K
cemu nocpedcmeom unmepetica Ethernet.
I Inama pacwupenus donxcHa obaadamo
nopmamu 8800a-evieoda 01 NOOKIHOUEHUs]
UuposbIX U AHANO0208bIX YCMPOLICME — He
wmenee 40 wim, unmepdgetic SPI u
BO3MOMHCHOCMbIO NOOKIIOUEHUS! BHEWHEL
kapmot hamamu. 6) Modynb mexHuueckozo
BpeHus, npedcmasasiowuti coboli
ycmpotiicmeo Ha 6a3e 8blUUCIUMENbHO20
IMUKPOKOHMpPOJIIepa U UHMezpupos8aHHoll
Kamepul, obecheuusaroujee pacno3HasaHue
npocmetiuiux usobpaxceHuti Ha modyne 3a
cuem coOCMBEHHbIX 8blUUCUMENIbHBIX
so3MozcHocmell - He meHee lwim; Modynb
mexHUUecKo20 3peHust Q0NIHCEH
obecneuusams 603MOHCHOCM b
KOMMYHUKAYUU C AHAJIO2UUHBIMU MOOYAMU
nocpedcmaeom wuHbl Ha base
nocnedosamenvbHo20 UuHmMepgetica ¢ Ueavio
JanvHetiwell nepedauu pe3yibmanmos
usMepeHuli 2pynnot mooyneti Ha
ynpasnsioujee 8bluuciumenbHoe
ycmpotiicmeo, hoOknoueHHoe K OaHHOU WUHe.
IModynb mexHuueckozo 3peHust QONHCEH
obecneuusams 603MOHCHOCM b
ocyulecmensame HACMpouKy Mooyas
mexHUueckozo 3peHust - HaCMpouKy
skcnosuyuu, 6ararca 6enozo,
18EMOPA3HOCMHBIX COCMABAAIOUUX,
niowadu o6Hapyxcusaemoli obnacmu
u306parxceHus, okpyanocmu
oOHapyxcusaemoti o61acmu usobpasceHusl,
nosnoscenue o6Hapyxcusaemvlx obnacmet
omHocumenvHo opye dpyza. Modyne
MexXHUYeCcK020 3peHUSI QONHCEH
oOechneuusams 803MOHCHOCMb HACMPOUKU HA
o0HOBpemeHHOe 06HapyxceHue He meHee 10
pasnuuHblX 0OUHOUHBIX 00BEKMO8 8 CEKMOope
0630pa, 1ubo He MeHee 5 cOCMasHbIX
00BEKM08, COCMOoAUUX U3 He MeHee 3
PA3nUUHBIX 2paduUecKux NPUMUMUBOS.
IModynb mexHuueckozo 3peHust QONHCEH
o61adams 6CmpoeHHbIMU UHmMepgeticamu -
USB, UART, 1-wire TTL, I12C, SPI ons
KOMMYHUKAYUU CO 8HEUHUMU
noodkouaemvimu ycmpoticmeamu. 7) B

cocmaes Habopa JoNHCHbI 8X00UM b
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uugposwvie UHGOPMAUUOHHO-CEHCOPHBLE
Wmodyau, npedcmasasrouiue coboli
ycmpoliicmea Ha 6a3ze npozpammupyemozo
KOHMPOJIEPA U U3MEPUMETIbHO20 JJIEMEHMA.
I ugposoti modynv donrcen obnadameo
BCMpPOEHHBbIM MUKPOKOHMPONIEPOM
(makmosas uacmoma - He meHee 16 MI 'y,
wuHa danHbix — He meHee 8 Kbaiim),
unmepeticamu onsa NOOKIOUEHUS K
GHEWHUM yCmpolicmeam: yugposvle u
ananozosvie nopmuot, 1-wire TTL, passem
muna R]. Il{ugpposoti modynv donxcen
o6ecneuusams 803MOHCHOCM b
KOMMYHUKAYUU C AHAJIO2UUHBIMU MOOYAAMU
nocpedcmaom wiuHbl Ha 6ase
nocnedosamenvHo20 uHmepgetica ¢ ueavto
OdanvHeliwell nepedauu pe3ynibmamoas
u3MepeHull 2pynnol Mooysell Ha
ynpasnsitoujee svluucaumenbHoe
ycmpoticmeo, noOkoueHHoe K OaHHOL WUHe.
B cocmas Habopa JonxcHO 8X00uma:
ULUpPOoBoLl MOJYIb MAKMOB0U KHONKU — He
menee 3wum, yugposoti modynv ceemoduoda
- He MeHee 3wm, yugpoasoli Modynb
KOHYe8020 hpepvleamelisi — He MeHee Swm,
uugposoli modynb damuuka ygema — He
wmenee 1wm, yugpposoti modyno RGB
ceemoduoda — He meHee lwum. 8) B cocmas
Habopa onxcHbl 8X00UMb IIEMEHMbI Oisl
COOPKU 8AKYYMHOZ20 3Ax68ama: 8aKyyMHAs
npucocka — He menee lwim,
D/1eKMpOMazHUMHbBLL KIANAH — He MeHee
lwm, sakyymHbll Hacoc — He meHee lwum. 9)
B cocmas Habopa donxcel 8xo0ums yuebHbllj
Komnaekm, ekatouaroujutl 8 cebs yuebHoe
nocobue, Habop 6UOGNUOMEK MPEXMEPHBIX
B/1emMeHmo8 011 N(pOMoOMmuUNUpPO8aHus
mModeneti MaHunyaAUUOHHbBIX pOOOMO8, a
makaice npozpammHoe obecneuenue O
pabomuwi ¢ Habopom. IlpozpammHoe
obecheuenue JonHcHO obecheuusamn
mpexmepHyo 8uzyanuzayuio mooenu
IMaHunyaayuoHHozo0 poboma (c y2noeotl,
niockonapainenvpHoll u oeabma-
KuHemamukoli) 8 hpoyecce pabomul,
obecneuusams nocmpoeHue
NpoOCMpancmeeHHOl mpaekmopuu 08uUNHceHusl
LUCNONHUMENIbHO20 MEXAHU3MA

WMAHUNYJAAUUOHHO20 po6om a, B03MOHXHCHOCMb
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BadaHus nocnedosamenbHOCMU mouek s
NpoxoxcOeHus uepe3 HUX UCNOJIHUMENbHO20
IMeXaHu3mMa MaHunyasyuoHHo20 poboma.
IIpozpammHoe obecheueHue JONHCHO
byHKUUOHUpOBAMD, KAK 8 OMOeNbHOCMU 8
BLde cpedbl modenuposaHus, mak u 8
pexcume MOHUMOPUH2A 8 PEATIbHOM 8pEMEHU
npu nookaoUeHUU Mooeau MaHunyiamopa
nocpedcmaeom pobomomexHu4eckoz2o
konmposnepa. IIpozpammHoe obecheuenue
Jo/13cHO 0becneuusams 803MOHCHOCM b
nocmpoeHus epaguxkod 3a0aHHbIX U
mexkyuwjux 0606uUleHHbIX KOOpduHam
IMaHUnyaayuoHHo20 poboma, 2papukos
BHAueHuli ckopocmell U YCKOpeHusl, 2pagukos
pacuemmulx 3HAUEHUU HA2PY3KU.
IIpoepammuoe obecheueHue QOJIHCHO
nosgonsimo 3adasamov nocaedosamenbHOCmb
nepedsuxceHull MaHunyasmopa
nocpedcmaeom Habopa KOMAaHo 8 6JI0UHO-
epacpuueckom unmepdeiice. Yuebuoe
nocobue JonHCHO codeprcamuv Mamepuanol
no paspabomke mpexmepHoix mooenell
IMOBUNBHBIX POOOM 08, MAHUNYJSAYUOHHBLX
[po60MOo8 ¢ pasnuuHbIMU MUNamu
KuHemamuku (y2n0eas KUHemamuka, nJ0CKO-
napannenvbHas KuHemamuka, deabma-
kunemamuka, SCARA unu peruaxcuas
kunemamuxka, niamgpopma Cmioapma u
m.n.), UHCMpPYKUUU NO NPOEKMUPOBAHUIO
[po60mMo8, UHCMPYKYUU U MEMOOUKU
oCcyulecmeneHus UHHCEHEPHbIX pacuemos npu
npoekmuposaruu (pacuemsol Hazpysku u
IMoMeHm o8, pacuem MOUuHOCMU NpU8ooos,
pacuem napamempoe KuHeMamuku u m.n.),
UHCMPYKYUU ho pa3pabomke cucmem
ynpasnenus u hpo2pammHoz2o obecheueHus
Ons ynpaeneHus pobomamu, UHCMPYKUUU U
memoduku no paspabomke cucmem
ynpaeneHus ¢ anemeHmamu uckyccmeeHHozo
UHMeJIeKma u MawuHHo20 obyueHus."”

Uemuwipéxocesoli
lyuebHblli pobom -
Wmanunynsmop c
IMOQYNIbHBIMU CMEHHBIMU
Hacadkamu

"Vuebnoiii pobom-manunynsimop
npedHasHaueHn 0 0C80eHUS OOYUAOWUMUCS
OCHO8 pob6omomexHuKu, das n0d20moeKu
06YUarOUUXCca K 8HeOpeHUIo U
nocnedyowemy UChob308aHUK POOOMO8 8
npombluienHom npousgsodcmee. Konuuecmeol
oceli poboma MaHunyasamopa - uemoltpe.

wm.

I lepemewjeHue uncmpymenma 8

30.00
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npocmpancmee no mpem ocim JONHCHO
ynpasasmocs wazosbimu 08u2amensmu.
Hanpsiycenue NumaHus wazosbix
dsuzameneli He 6onee 12 B.
Cepsodsuzamens uemaepmoti 0cu QONHCEH
obecneuusams NOBOPOM UHCMPYMEHMA.
Veon nosopoma manunynsmopa Ha
OCHOBAHUU BOKPY2 8EPMUKANBHOU OCU He
wmenee 180 zpadycos. [Ina onpedenenus
N0JI0JCEeHUS MAHUNYAAMOpA NPU NOBOpOmMe
BOKpY2 8epMUKAILHOU OCU OONHCEH
LICNOJIb308AMbCS IHKOOEp. Y201 nogopoma
BadHezo nieua manunyasmopa He menee 90
epadycos. Yzon nosopoma nepeduezo naeua
wmaHnunynamopa ne metnee 100 2padycos. na
onpedenenuss NONOXHCEHUsl 3a0He20 U
nepedHezo naeu MaHunyasmopa JoxceH
LICNOIBL308AMBCA 2UPOCKON. Y201 hogopoma
no uemeepmoli ocu He meHee 180 zpadycos.
VIonscHa 6bimb 803MOHCHOCM b OCHAUWEHUS
CMeHHbIMU Hacadkamu (Hanpumep,
OJepycamens kapandawa unu ¢paomacmepa,
npucocka c cepsodsuzamenem,
IMexaHuueckoe 3axeamHoe yCcmpolicmeo ¢
cepsodsuzamenieM, ycmpoiicmeo 0Jif
1asepHoLll 2pasuposku uiu ycmpoticmaeo ons
3D-neuamu). MunumanvHas komniekmayus
CMEHHbIMU HACAOKAMU: NHEBMAMUUECKUL
Baxeam (npucocka), MexaHu4deckull 3axeam,
Hacadka depxcamenwv 0
kapauoawia/mapkepa/pyuxu, Hacaoka
nepexodHUK O KpenaeHus: COBMECMUMBIX
KOHCMPYKMUHbIX demarneti u KOHCmpyKuuli,
Hacadka nasepHoll epasuposku, Hacadka 3D-
neuamu (0na pabomsi ¢ hiacmukom PLA ¢
Quamempom Humu 1,75 mm). Honsxcen 6Gvime
ocHaujeH cepsonpusodom ons
nHeeMamuuecko20 u MexXaHu4eckoz2o
Baxeamos, obecneuusarowuM spaujeHue
BaxeaueHH020 06BeKMa 80 8peMms
nepemeuieHus, N08OPOM NepemMeulaemozo
00BEeKMa 80Kpye sepmuKaivbHoll ocu. [lns
obechneueHuss (PyHKYUOHUPOBAHUSA
nHesMamuueckozo 3axeama 0onxceH Obimb
oCHauweH 8CmpoeHHOl 8 KOpnyc
manunynsmopa nomnoti. lonxcua 6vime
BO3MOHCHOCM b NOOKIIOUEHUS
dononHumenvHblx ycmpoticma (Hanpumep,

mpanchopmepa, peivca 0Jis1 hnepemeueHust
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poboma, nyivma ynpasnexus muna
datcolicmuk, Kamepvl MAUUHHOZ20 3peHusl,
onmuueckozo damuuka, Mooyas
becnposodHozo docmyna). Pobom -
IManunynsmop doxced obecheuusamao
nepemeujeHue HAcadku 6 NpOCMpaHcmae,
akmueayuro Hacaoku, 603MOHCHOCM b
noJiyueHusl CUzHAI08 Om Kamepwl U
Jdamuukos, 603MOHCHOCM b YNPABLEHUS
donosiHumenvHbiMuU ycmpoticmeamu.
\Mamepuan xopnyca — antomuHuii. Juamemp
paboueti 30Hbl (6€3 yuema Ha8ecHO20
UHCMpYyMeHma u uemeepmoti ocu) He MeHee
350 mm. Humepcpeiic nodknouenus - USB.
/[onrcen umems 803MOHCHOCM b ABMOHOMHOL
pabomul u 8HewHezo ynpasnenus. s
BHewHe20 ynpasneHus donxceH Obimb
npedycmompeH nyavm, hoOKouaemslii K
po6omy no Bluetooth. Ynpaensaowuti
KOHMponep donxceH 6bimb COBMECMUM CO
cpedoli Arduino. Ynpasasroujuii
KOHMpOJLIEp COBMECMUM CO Cpedoll
npozpammuposarus Scratch u a3vikom
npozpammuposanus C. Tonxcen
0becneuusams NOBOPOM NO NEPBLIM MpeM
oCcaM 8 3a0aHHbLLl Y20/l U HA 3a0AHHbLL Y2O0Il,
nogopom no uemeepmoii ocu Ha 3adaHHblli
lyeon, deuscerue 8 koopounamot X, Y, Z,
nepemeujeHue Ha 3a0aHHOe paccmosiHue no
koopdunamam X, Y, Z, nepedauy OaHHbIX O
meKxyuiem noioxceHuu yz2nos, hepedauy
JaHHbIX 0 MeKyuux KoopouHamax
uncmpymenma. onxcen noddeprcusameo
nepemeuieHue 8 0eKapmoswvlx KOOpOuHamax
u yanax nogopoma oceli, ¢ 3a0aHHoLl
ckopocmbto u yckoperuem. Tunwt
nepemeuieHuli 8 0ekapmoswvlx KOOpOUHaAMax:
Jdsud+ceHue ho mpaekmopuu, 0suxiceHue no
npamotl mexcdy 08ymsa moukamu,
nepenpulzusaHue U3 Mouku u mouky
(neperoc ob6wvekma). Kopnyc donxcen 6bimb 6
BawuwjeHHoOM uUcnonHeHue (Knacca He Hudxice
IP20)."

O6pasosamenbHblll
Hab6op no MexaHuke,
lmMexampoHuke u
[pobomomexHuke

"Ha6op donscen 6vimb npedHasHaueH Onis
npoeedeHus yuebGHbIX 3aHAMUll NO U3YUEHUIO
OCHO8 MeXampoHUKU U po60momexHUKU,
npakmuueckozo npumeHeHus 6a3o8bix
DIeMEeHM 08 /IEKMPOHUKU U CXEMOM EXHUKU, d

makotce Hauboiee pachpocmpaHeHHOL

30.00
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DiemeHmHuoll 6a3vl U OCHOBHBIX MEXHUUECKUX
pewieHull, npumeHsemblx npu
NpoeKmuposanuu U NPOmMomunuposaHuu
PA3NUYHBIX UHMHCEHEPHDLX, KUOEPHEm UUeCKUX
u ecmpausaemvlx cucmem. B cocmae nabopa
JoNHCHBI 8X00UMBb KOMNAEKmyouue u
lycmpoticmea, obaadaroujue
KOHCMPYKMUBHOL, 31eKMPUUECKOL,
annapamuou U Npo2pammHouU
cosmecmumocmuio Opyz ¢ dpyzom. B cocmas
Habopa donxceH 8X00UmMb KOMNIeKm
KOHCMPYKMUBHbIX 37IEMEHIN 08 U3 MEMALIA
01 cOopKu mMakema MAHUunyasayuoOHHO20
[po6oma u Komniekm memauiuueckux
KOHCMPYKMUBHbBLX 371eMeHM 08 0Jisl COOpKU
Wmakema mobunbHo20 poboma. B cocmas
Habopa donxcHbl 8x00Umb hpusoda
pasnuuHozo0 munda: MOmopbl ¢
UHIME2PUPOBAHHBIM UNU BHEWHUM OAMUUKOM
NoNoMCEHUSA — He MeHee 2uim, cepaonpusoo
Gonbuoll — He meHee 4um, cepsonpusod
Wmanbeiili — He MeHee 2uim, npusoo ¢
BO3MOMHCHOCMBIO YNPABIEHUSsl 8 UA2080M
pexcume — He menee 2uum. B cocmas Habopa
JoJ1CHbL 8X0O0UM b NEMEHM bl O COOPKU
BAKYYMHO20 3axeama: 6aKyyMHas NPUCOCKa
- He meHee lwim, anekmpomazHumHbwlii
knanax — He meHee 1uim, 8aKyyMHbll HACOC —
He menee lwim. B cocmae nabopa donxcHa
Bx00umo nemeHmuas 6asa ons
npomomunuposaxus: niama ons
bGechaeuH020 NPOMOMUNUPOBAHUS,
KOMNJEKM npo8o0do8 pasiuuHo20 munda u
ONUHbBL, KOMNJIEKM PE3UCMOPO8, KOMNJIEKM
ceemoouodos, cemucezMeHmHblll
unoukamop, ducnneti KK-muna, knonku — He
menee Swum, nomeHyuomempsi — HEe MeHee
3wm, uHppakpacHlli damuuk - He MeHee
3wm, ynempaseykoeoli damuuk - He MeHee
3wm, damuuk memnepamypul - He MeHee
lwm, damuuk océewjeHHOCMU - HE MeHee
lwm, modynv Bluetooth — nHe menee 1wm,
wmodyne UK-npuemHuka — ne mernee lwim,
wmodyne UK-nepedamuuka é eude
KHONOUHO20 Nynvma ynpaeneHus — lum,
akkymynsmop — He menee lwim, 3apadHoe
lycmpoiicmeo - He meHee lwm. B cocmas
Habopa donxceH 8xo00umov Myabmudamuux

0N usmepeHuss memnepamypul u 6AAHCHOCMU




HaumenoBaumue

000pyHAOBaHMUS
(PBIIO)

KpaTkue npumMmepHbIie TeXHUYECKUE
xapakrepuctuku (PBIIO)

Epununa
M3MepeHns

KoanuecTBo

okpyxcaroweti cpedol — He MeHee 1um.
\Mynemudamuuk dosixcen obaadamse
B8CMPOEHHBIM MUKPOKOHMPOJLIEPOM
(makmoeas uacmoma - He meHee 16 MI 'y,
wuHa danHouix — He meHee 8 Kbaiim),
unmepeticamu ons NOOKIIOUEHUS K
gHewHUM ycmpolicmeam: yugposvie u
ananozoswvie nopmeut, 1-wire TTL, pazsem
muna RJ. B cocmas nabopa donxceH
6X00UMb KOMNJIEKIN YHUBEPCANBHbBIX
BbluLCIUMENbHBIX MOJYEL,
npedcmasnsarouiux coboti 6asosyio niamy,
niamy pacuiupenus Ons cemegozo
B3aumodelicmaus u niamy nNOOKIoUeHUs
cunosoti Hazpysku. Bxodauiue e komniekm
lycmpoticmea donxcHbl obnadame
00HOBpPEMEHHOT KOHCMPYKMUBHOL,
biekmpuueckotl, annapamuoti u
NpO2PAMMHOL COBMECMUMOCMBIO OpY2 C
Opyzom. bBasoeas nnama yHusepcanvHozo
BbIUUCAUMENBHO20 MOOYS DONHCHA
npedcmasnsmos cobol npozpammupyemblii
koumpoanep e cpede Arduino IDE unu
aHanoz2uuHbIX C60600HO paAcNpPOCMpaHAEMbIX
cpedax paspabomxu. baszosas nnama
donxcHa obaadamsb 8CMpPOEHHbIMU
uHmepelticamu 0 NOOKAOUEHUS YUPPOBbIX
U AHAI0208bIX YCMPOLICM8, CMPOEHHbIMU
unmepgeticamu USB, UART, I2C, SPI, 1-
wire TTL, Bluetooth, WiFi. Ilnama
pacuwiupenus donxcHa obecheuusamao
B03MOMCHOCM b NOOKIIOUEHUS
YHUBEPCAILHO20 8blUUCIUMENILHO20 MOOYNA K
cemu nocpedcmaom unmepdetica Ethernet.
I Inama pacwupenus donxcHa obaradamo
nopmamu 8800a-6v1800a Onsi NOOKAOUEHUS
UuposbIX U aHanozoevix ycmpolicms,
unmepceiic SPI u 803moxcHocmuvo
NOOKNIOUEHUS. BHEWHEL Kapmbl namsamu.
IInama pacwiupenus 01 NOOKIIOUEHUSA
cuno8oll Hazpy3ku 00NMHCHA obecheuusams
BO3MOMHCHOCM b NPAMO20 NOOKIIOUEHUS
GHeuWHell CUN080L Hazpy3KuU, d Makxxice
pezynupyemoli Hazpy3ku nocpedcmeom PWM
unmepdelica. B cocmae nabopa donxcen
8x00UMb Npopammupyembplli KOHMpOIEp,
obecneuusarouuli 603MOHCHOCMb
ocyulecmensames paspabomky npozpammHoO20

K0dd, UCNONb3YS UHCMPYMeHmapuii cped
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paspabomku Arduino IDE u Mongoose OS u
1361k08 npozpammuposanus CXC++,
JavaScript. IIpoepammupyemviii KOHMpPOANEP
donxcen obnadamv nopmamu Ons
NOOKOUEHUS YUDPOBLIX U AHANO208bIX
ycmpoticme, 6cmpoeHHbIMU
npozpammupyemvimu KHONKAmu u
BIeKMpoMexaHuueckumu Mooyasamu ons
Op2aHu3ayuu CUCMeMbl pyuHO20 ynpaejieHusl,
BCMPOEHHBbIMU NPOZPAMMUPYEMBIMU
ceemoduodamu O uHoukayuu pabouezo
pexcuma, scmpoeHHbvIMU uHmepgeticamu
USB, USART, I2C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas Habopa
donxcer 8xo00ums MOOYib MEXHUUECKO20
Bpenus , npedcmasasouiuli coboti
BbIULIC/IUMENBHOE YCMPOLICMB0 CO
6CMPOEHHBbIM MUKpOnpoueccopom (Kon-60
1dep - He meHee 4wum, uacmoma a0pa He
wenee 1.2 I'Ty, 06sem O3Y - He meHee
512M6, 06vem 86CMpPOEHHOL NAMAMU - HE
menee 8I'6), unmezpuposaHHol kamepou
(MakcumanvHoe paspeuieHue 8udeonomoka,
nepedasaemozo no unmepdeiicy USB - ne
menee 2592x1944 ed.) u onmuueckoti
cucmemoti. Modynb mexHuueckozo 3peHus
doncen 061adamov COBMECMUMOCMbBIO C
pasnuuHsIMU Npozpammupyembimu
KOHMpOJLIEpamMu C NOMOWbI0 UHMepgeticos -
1-wire TTL, UART, 12C, SPI, Ethernet.
IMoOdynb mexHuueckozo 3peHust 00NHCEH
obecneuusamov 8bINONHEHUE BCEX U3MEPEHULL
U 8bIULICIEHULI NOCPEDCMBOM COOCM BEHHbBIX
BbIULIC/IUMENBHBIX B03MOMCHOCM ELL
6CcmpoeHH020 Mukponpoyeccopa. Modynw
MexHUUeckKo20 3peHus 0oNxHceH obnadamo
BO3MOHCHOCMBIO KOMMYHUKAUUU C
aHanozuuHbIMU MOJYJAMU NOCPEICMBOM
WiuHbl Ha 6ase nociedosamebHO20
unmepcelica c yeavto danvHelluiell nepedadu
pe3ynbmamos usmepeHuli 2pynnol mooyneli
Ha ynpasastoujee 8blUUCIUMENbHOE
ycmpoticmeo, noOkoueHHoe K OaHHOU WUHe.
IMoOyib mexHuueckoz2o 3peHusi QONHCEH
obecnequusams HACMPOUKU PEHCUMOB
pabomut - HACMpOLIKY 3KCcho3uyuu, éanraxca
6en020, UBEMOPA3HOCMHBIX COCMABNAOUIUX,
naowjadu obHapyx cusaemoli obnacmu

u300pasceHus, okpyanrocmu
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0OHapyxcusaemoli obiacmu u3obpaxcexus,
nosoxceHue obHapyxcusaemslx obnacmell
omHocumenvHo dpyz dpyaa, MauuHHoe
0OyueHue hapamempos HellpoHHbIX cemeli
Onst 0GHAapyceHus 00BeKmos, opmy u
BakoOuposaHHbie 3HAUEHUS
06HapyXHcUBaeMblx Mapkeposd muna Aruco,
pasmepovl 06HAPYHCUBAEMBIX OKPYIHCHOCMEL,
K8adpamoe u mpeyz01bHUK08, hapamempos
KOHMpAacmHoOCMu, pasmepos, KpUUu3Hbl U
noJioxcerus pacnosHasaemvix aunui. Habop
Joncen obecheuusams 803MOHCHOCM b
paspabomku modenu mobunbHO20 poboma,
ynpasnsemoti 6 FPV-pexcume nocpedcmeom
npozpammHozo obecneueHus Ons
nepcoHanbHO020 KoMnvlomepa u MOOUNbHbIX
ycmpoticme na 6ase OC Android unu IOS,
0becneuusarouiezo 803MOHCHOCM b
ynpasneHust MOGUIbHbIM POOOMOM U
BCMpPOEHHBbIM MAHUNYASMOPOM NOCPEOC BOM
epacguueckozo unmepdeiica, sknouarouum 8
cebs1 HAbop KHONOK U hepekatouamenetl,
Oarcolicmuk, obnacme 018 omobpaxceHus
eudeo. Habop donscen obecneuusameo
BO3MOMCHOCM b U3YyUEHUSI OCHO8 pa3pabomKu
NPOZPAMMHBIX U ANNAPAMHBIX KOMNJIEKCO8
LUHXMCEHEPHDBIX CUCMEM, peuleHull 8 cepe
""" Uumepnem seweti"""", a maxoce
peuwienutl 8 obnacmu pob6omomexHuKu,
LICKYCCMBEHHO020 UHMeJlIeKmd U MAUUHHO20
o6yueHus. B cocmas nabopa donscHo
6x00UMb NOCOOUE NO U3YUEHUIO OCHO8
5/1IEKMPOHUKU U CXeMOMEXHUKU, peleHUll 8
cpepe """"Unmepnem seweti"""",
paspabomku u npomomunupo8aHuro
modeneti pobomos. B cocmas Habopa
00J12CHO 8X00UMb hocobUE NO U3YUEHUIO
0CHO8 pa3pabomKu CUCMeM MexXHUUeCK020
BpeHUst U 27IeMEHM 08 UCKYCCMBEHHO20
uumesnnekma."”

O6pa3zosamenvHblli
KOHCMpyKmop 0715
npakmuxu 6104H020
NpoepamMmupo8anus ¢
KOMNIEKMOM OAmuuKos

"Po6omomexHuueckuii Habop npedHasHaueH
0151 usyueHuss 0CHO8 pobomomexHuKuU,
demarneti, Y3108 U MEXAHU3MOS,
Heo6X00UMbIX 0N CO30aHUSA
pobomomexHuueckux ycmpoiicme. Habop
npedcmasnsem coboli Komniekm
CMpYKMypHbIX 2J1IEMEHM 08, COEOUHUM eJIbHbIX
5/1eMEHM 08 U 2/IeKMPOM EXHUUECKUX

komnonenmos. Habop noseonsem

30.00
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nposodumu sKkCnepumMeHmol N0 hpeomemy
usuxa, cozdasamv u Npo2pamMmupos8ams
cobupaemble Mooenu, U3 KOMNOHEHM 08,
ex00saWUX 8 e20 cocmas, pabouue modenu
IMOBUNBHBIX U CINAYUOHAPHBIX
[pOo6omMomexHu4ueckux ycmpoticme ¢
asmomamusuposamHHbIM ynpasieHuem, 8 mom
uucne Ha KOJECHOM U 2YCEHUUHOM X00Y, a
makace KOHCMpyKYull, OCHOBAHHbIX HA
LICNONB30B8AHUL PA3NIUUHBIX 8UO08 hepedau (8
mMmoMm uucne 4epesauHbvlx U 3ybuamolx) a
makatce poluazos. BcmpoenHbie
GecnposodHvle cemesble pewenus (Wi-Fi u
Bluetooth), eo3morcHOCMb UHMeEZpAYUU C
b6ecniamubim obnaunvim I10O, obecneuusarom
BO3MOHCHOCM b NPAKMUUECKO20 U3YUEHUS]
mexHon02Ull UHMepHemda éeweli U OCHO8
LICKYCCMBEHHO020 UHMeJIeEkmad.
Ob6ecneuusaemcsi B03MOHCHOCM b
00BedUHEHU HECKONIbKUX poOOM o8,
COOPaHHbIX U3 NOJOOHBIX HABOPO8, 8 2pynnbl
C cemesblM 83auUMO0eliCmauUeM.

I Ipedycmompena onyuoHaIbHas
BO3MOMHCHOCM b PACUIUPEHUS
dononHumenvHbIMU KOMnOHeHmamu (He
6X00AWUMU 8 CMAHOAPMHYIO
KOMNnaekmayuro), NO38OJIIOUWUMU U3yUaAMb
mexHu4ueckoe 3peHue U NPOMblULIEHHYIO
pobomomexnuxy. IIpedycmompena
B03MOXNCHOCMb pabombl HaAbopa ¢
dononHumenvHbIMu 00JIAUHBIMU CEPBUCAMU.
[ Ipedycmompenvl MUHUMYM O8a
npozpammupyemvlx KOHMpoJiepd é
nJ1aCMUKO8bIX KOPNycax, NO360AOUUX
00HOB8peMeHHO co30asamb 2 sapuanma
[pO60OMO8 pasnuuHO20 HA3HAUEHUSl, UMEIOWUX
BO3MOMHCHOCM B pabombl KAK 8 NOMOKOBOM
pexcume, mak u asmoHOMHO; NO3BOJISIIOUUX
peanuszosamuv 06yueHue NPozpamMmupo8aHuio
8 HECKONbKUX cpedax pa3spabomku Ha
pasnuuHbix a3vikax (K npumepy, 8 cpedax
\Mblock, Arduino IDE, na aseikax Scratch, C,
\Python, micro Python). Kak munumym oOuH
L3 KOHMPOJLIEPO8 UMeEm 8CMPOEHHYIO
onepauyuoHHyio cucmemy, ecmpoetrHoie Wi-Fi
u Bluetooth, nopm 0na nodkntouenus
nocnedosamenbHo COeOUHSIEMbIX BHEUHUX
ycmpoiicme (ne menee 20 0OHOBpeMEHHO

noodknouaemobix ycmpoticms). Kak munumym
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00UH U3 KOHMPOJLIEPOB UMeEm
B03MOMHCHOCM b OOHOBPEMEHHOU 3aNUCU HE
lmeHee 8 npozpamm, ¢ 803MOHCHOCMbIO
nepexntouenus mexcdy Humu. Kak munumym
00UH U3 KOHMPOJLIEPO8 UMeem
nonnoysemmotti ducnieti (IPS), nozsonsowuii
Bb1800UM b JaHHble ¢ JamUUKo8 8 8ude
mabnuy u epaguxkos, a makxce cozdasamo
ecmpoeHlHble 8 KOHMpOoJLep sudeouzpul.
[Konuuecmeo ceHcopoa8 u UCNOJIHUM EIbHBIX
ycmpotiicme, 6cmpoeHHblx 8 00UH U3
KOoHmMpoJnepos, - He meHee 10 wm. Obuwee
KOJIUYECM B0 2/IeMEHIM08 8 HABope He MeHee
400 wm., 8 mom uucie nodKIUYaeMvle
wmodyau: - Bluetooth modyns, - 080LIHOL
damuux IuHUU, - y1bIMpPasgykosou damuuk
paccmostus, - damuuk usema, - damuux
kacaHus anekmpomexanuueckuii, - IR
IMOOYNb, - MOMOpP NOCMOSIHHO20 MOKA C
pedykmopom — He meHee 2 wim., -
cepsonpusod, - nyJibm OUCMAHYUOHHO20
ynpaesnerus IR. Habop donscen 6bims
[YKOMNIEKMO8aH akKyMyasimoOpHbIMU
6amapesamu. IIpozpammuoe obecheuerue,
ucnonvdyemoe O NPOPAMMUPOBAHUS
cobupaemblx pobomomexHuueckux moodenet
1 ycmpolicme, 0ONHCHO 6bimb OCMYNHO 014
bGecniamHoz0 CKauusaHus u3 cemu
\Mumeprem u nocaedyrouwezo
ucnonvsosarus."”

HanmeHnoBaHme
paspesia:
"KomMmrmbioTepHoe
o6opynoBaHue”

IMHOo20hyHKULUOHANBHOE
lycmpoticmeo (npunmep,
ckaHep, Konup)

Tun ycmpoiicmea: MHozogyHKyuoHanbHoe
ycmpotiicmeo (M®DY); LlsemHnocmb nheuams:
uepHo-benas; TexHonozus neuamu:
bekmpoezpacuueckas (nasepras,
ceemoduodHasn); @opmam neuamu: He meHee
\A4; Tun ckaHuposaHusi:
npomsascHblli/Maanwemustii; Bosmoxcnocme

CckaHuposaHus 8 hpopmamax: He meHee A4;
Cnoco6 nodknrouenus: LAN, Wi-Fi, USB

30.00

\Hoym6yk

"@opm-pakmop: nHoymbyk; Pasmep
Ouazouanu: He meHee 15.6 dwlimos;
\Paspewienue skpana: Full HD, Quad HD unu
Ultra HD; O6uwuii 06sem ycmaHosnaeHHOu
onepamusHoll namamu: He menee 8 I'baiim;

MaxcumanvHolli 06uiuli noddepxcusaemulii

89.00
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06BEM onepamusHoll namsamu: He meHee 16
I'6aiim; O6wem SSD naxkonumens: He MeHee
240 I'6aiim; becnposoduas cesasv: Wi-Fi;
[Konuuecmeo ecmpoeHHblx 8 KOpnyc nopmoa
USB: ne menee 2, uz komopwix He meHee 1
donxcHo 6bimb USB sepcuu He Hudce 3.0;
Paspeuwenue 836-kameput, Mnukcenv: He
menee 0.3; BcmpoenHblli MUKpOOH;
[Knasuamypa ¢ packnadkoti u MapKuposKoli
knasuw QWERTY/HILIVKEH; IToddepcka
cmaHdapmos 6ecnpoB80OHOL C8A3U:
802.11a/b/g/n/ac; TpoussodumenbHocmo
npoyeccopa (3Hauerue nokazamens «CPU
\Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http://www.cpubenchmark.net/laptop.html):
He menee 5000 edunuy,; Hanuuue
IMaHunyasmopa Moluib 8 Komnaekme: 0d;
YcecmanoenenHas onepayuonHas cucmema c
epachuueckum nonv3oeamenbCKum
uHmepeliicom, ceedeHust 0 KOMOpPOM
BK/IIOUEHDBI 8 €OUHbLU peecmp POCCULICKUX
npozpamm Ons ANEKMPOHHbBIX
BbIULICIUMENbHBIX MAWUH U 6a3 OaHHbLX;
YemanoenenHslli nakem ogucHozo
npozpammHoz2o obecneueHus, COBMeCmuUMOo20
C YCMAHOBNEHHOL ONepayUOHHOU cuCmeMoll,
ceedeHUst 0 KOMmOpoM 8KoUeHbl 8 eOUHbLL
peecmp poccutickux npozpamm 0/
5/1EKMPOHHBIX BbIYUUCAUMENbHBIX MAWUH U
6a3 daHHbIX. "

HaumeHoBaHue HanpasJ/ieHusi: "O6opydoearue 015 06uieo6pa3oeamenbHbIX Op2aHu3ayuil,

AGNAOWUXCA MATIOKOMNIeKMHbIMU "

HanmeHnoBanme
1 ?amena:
EcrecTBeHHOHayuyHas

HarpaBJIEeHHOCTD"
"O6ecneuusaem vinoyiHeHUe
DKCnepuMeHmos no memam Kypca pusuxu.
[Komnnekmauus: Becnposodnoii
Wmynsmudamuuk no ¢usuke ¢ 6-1o
scmpoenHbimu damuuxamu: Llugposoii

\Lucpposas

llabopamopus no
busuke (yueHuueckas)

damuux memnepamypul ¢ Ouana3oHOM
usmeperus He yxce uem om -20 do 120C
Iugposoti damuuk abcontomuozo dagneHus
c duana3oHom usmepenus He yxce uem om 0
0o 500 kIla Jamuuk mMazHUmMHO20 Noas ¢
duanasoHom usmepenus He yxce uem om -80
0o 80 mTn /lamuux HanpsxceHus ¢

2.00
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duanasoHamu usmMepeHus He yxce uem om -2
0o +2B; om -5 0o +5B; om -10 do +10B; om
-15 0o +15B amuux moka He yxce uem om
-1 do +1A [lamuuk akcenepomemp c
nokasamensamu He meHee uem: *2 g; +4 g; 8
lg Omodenvhbie ycmpoticmea: USB
ocyunnozpag He menee 2 kauana, +/-10 B
Axkceccyapot: Kabenv USB coedurumenvHublii
Bapsadnoe ycmpoticmeo ¢ kabenem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
\Koncmpyxkmop ons npogedeHnus
bxcnepumenmosd Kpamkoe pykosodcmeo no
bkcniyamayuu yugposoii rabopamopuu

I IpoepammHoe obecheuenue Memoduueckue
pexomendauuu (40 pabom) Hanuuue
[PYCCKOA3bIUHO20 calima NodoepHcKU
Hanuuue sudeoponuxos.”

\Lucpposas
llabopamopus no xumuu

(yueHuueckas)

"O6ecneuusaem svinosHeHuUe 1A6OPAMOPHBIX
pabom no Xumuu Ha ypokax 8 OCHOBHOL
WiKoJle U NPOEKMHO-UCCIe008aMeNbCKOU
OdesmenvHocmu yuawjuxcs. Komnnekmayus:
\becnposodHOl Mynbmudamuuk no Xumuu ¢
3-ma ecmpoerHbimu damuukamu: Jamuuk
pH ¢ duanasoHom usmepeHus He yxce uem
om 0 do 14 pH [lamuuxk
DIekmponposodumocmu ¢ OuanasoHamu
usmeperus He yxce uem om 0 do 200 mxCm;
om 0 do 2000 mxCm; om 0 do 20000 mxCm
Iamuuk memnepamypul ¢ Quana3oHoMm
usmepeHus He yxce uem om -20 do +140C
OmoenvHble damuuku: Jamuuk onmuueckoui
niomuocmu 525 nm Axceccyapwi: Kabenw
USB coedunumenwHutii 3apsadHoe
ycmpoticmeo ¢ kabenem miniUSB USB
\Adanmep Bluetooth 4.1 Low Energy
[Kpamkoe pykosodcmeo no skcniyamayuu
uupposoli nabopamopuu Habop
nabopamopHoti ocnacmku IIpoepammuoe
o6ecneuenue Memoduueckue pekomeHoayuu
He menee 40 pabom Hanuuue
pyccKoA3bIUHO20 calima nNodoepHcKuU
Hanuuue sudeoponukos. "

2.00

\Lugpposas
lnabopamopus no

6uonozuu (yueHuueckas)

"O6ecneuusaem 8vinoaHeHue 1a60pamopHbIX
pabom Ha ypokax no 6uosiozuu 8 0CHOBHOU
WiKoJle U NPOEKMHO-UCCIe008aMeNbCKOU
desmenvHocmu yuawjuxcs. Komnaexkmayus:
\bechposodHoll mynemudamuuk no 6uonozuu
c 5-10 scmpoennbimu damuuxkamu: Jamuux

Br1axcHOCIU C UANa3oHoM usmepeHus

2.00
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0...100% Hamuuk oceeujeHHocmu ¢
duanazoHom uzmepenus He yxce uem om 0 0o
180000 nx Jamuux pH ¢ duanasoHom
usmepeHus He yxce uem om 0 do 14 pH
/lamuux memnepamypul ¢ Ouana3oHom
usmepeHus He yxce uem om -20 do +140C
/lamuux memnepamypbul OKpyxcarouweti
cpedbl ¢ OuanasoHoM UBMEPEHUSL HE Yice UeM
om -20 do +40C Akceccyapwbi: 3apsdHoe
lycmpoticmeo ¢ kabenem miniUSB USB
\Adanmep Bluetooth 4.1 Low Energy
\Kpamkoe pykosodcmeo no akcniyamayuu
uugpposoii nabopamopuu Llupposas
gudeokamepa c MeMANIUUECKUM UMAMUBOM,
paspeuwerue ne meree 0,3 Mnuxc
IIpozpammHoe obecneuenue Memoduueckue
pekomeHdauyuu He meHee 30 pabom
Vnakoska Hanuuue pycckossviuHozo catima
noddepatcku, Hanuuue 8udeoponukos”

HanmeHnoBanme
paszesia:

" Jlono/IHUTeIbHOe
o6opynoBaHue"”

O6pasosamenbHblli
Habop Ona uzyueHus
IMHO20KOMNOHEHMHBIX
[pob6omomexHuuecKux
cucmem u
IMAHUNYAAYUOHHBLX
lpobomoa

"O6pasosamenvHblii HA6op donxiceH 6vbime
npedHasHaueH 0N u3yueHus
[pO6OMOomMexHUUecKUx mexHon02ull, OCHO8
UHMOPMAUUOHHBIX MEXHON02UL U
mexHoN02Ull NPOMBIUUIEHHOL
asmomamusayuu, a makxce mexHona02utl
npomomunuposaHus u addumueHozo
npouszsodcmea. B cocmas Habopa donrcHbl
6x00UMb KOMNAEKMYyOWuUe U ycmpolicmea,
o6nadarouiue KOHCMpPYKMUsHoL,
annapamuou U Npo2pammHOU
cosmecmumocmoto dpyz ¢ opyzom. 1)
[Komnnekm KOHCMpPYKMUBHBIX 31EMEHIM 08 U3
Wmemanna u niacmuka ons c6opku moodenei
IMAHUNYAAUUOHHBIX POOOMO8 C Y2080l
KUHeMamukoli, n10CKonapaiiebHou
kuHemamuxoti, Delta-kunemamuxkoti. 2)
HnmennekmyanvHblli cep8omModyib C
UHIME2PUPOBAHHOU CUCMEMOLl yNPABNeHUs. -
He meHnee 7wum. Cepeomodynb 0OnxceH
061adamv UHMeZPUpoBaHHOLL cucmemotl
ynpasneHus, obecneuusaroujeti 00pamHyio
C6513b WU KOHMPOJb Napamempos -
noJioxceHue 8ana, CKOpocmob 8paujeHusl,
Hazpyska npusood, a MmakHce

ob6ecneuusaroujeli 603MOMHCHOCM b

wm.

1.00
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nocnedosamenbHo2o hodkatoueHus opyea ¢
Opy20M U ynpasneHus cep8oMooyasmMu no
nocnedosamenbHOMy NOAYOynJieKCHOMY
acuHxpoHHOMY uHmepdeiicy. 3)
[Po6omomexHuuecKkuti KOHmpoJnep,
npedcmasnsarouuti coboti ModyibHOE
lycmpoticmeo, sknrouarouiee 8 cebs
00HONNAMHbBLLU MUKPOKOMNBIOMED ONs
BbINONHEHUS CJIOHCHBIX BbIUUCTUM ENbHBIX
onepauuli, nepugepulinbili KOHMpoanep ons
ynpasnenus eHewHuMu ycmpoticmeamu u
naamy pacuiupeHus 01 NOOKAoUeHUs
gHewHUX ycmpolicme. Modynu
[po6omomexHuueckozo KOHmpoJiepa
doncHbl 061adams 0OHOBPEMEHHOT
KOHCMPYKMUBHOLI, annapamHoui u
NPOZPAMMHOLL COBMECMUMOCMbIO OpYe C
Opyzom. Po6omomexHuueckuti KOHmpoanep
JondtceH y0oaenemaopsimes mexHuueckum
xapakmepucmukam: Kon-60 sdep
BCMPOEHHO20 MUKPOKOMNbIOMEPA - HE MEHee
4, makmosas uacmoma adpa - He meHee 1,2
I'Ty, 06sem O3Y - ne menee 512 M6,
Hanuuue unmepceiicos - SPI, I2C, 1-wire
TTL, UART, PWM, uuppossie - He meHee 16
Wwm u amHanozosvle nopmul - He meHee 8 wim
07151 NOOKNIOUEHUA BHEUHUX YCMPOLIC,
ecmpoeHHblil MukpooH, a maxkxce WiFi unu
Bluetooth dnsa KOMMYHUKAUUU CO BHEUWHUMU
lycmpoticmeamu. Po6omomexnuueckuti
KOHMpoJiep 0onxceH obecneuusams
B03MOMHCHOCM b NPOZPAMMUPOBAHUSL C
nomouwbto cpedcma sa3vikos C/C++, Python u
c80600HO pacnpocmpaHsaemoll cpedsi
\Arduino IDE, a makace ynpasneHus
IModenamu pobomomexHuuecKux Cucmem c
nomouwvto cpedvt ROS. 4)

[ Ipoepammupyemblii KOHMPOANEP - HE MEHEE
Tlwm. I[Ipoepammupyemblii KOHMpoOAnep
Joncen npedcmaensame coboll
BbIULUCTUMENbHDBIU MOJYNb, 001A0aAOWUM
uugppossvimu nopmamu - He meHee 8 wim u
ananozosviMu nopmamu - He meHee 16 wm,
unmepdeiicamu UART, I2C,SPI, TTL, a
makace modynem 6echposodHOll ces3u muna
Bluetooth unu WiFi dnsa co3danus
annapamuo-npozpammHblX peuleHull u
"ymuwvix/cmapm "-yempoticme ons

paspabomxku pewenuti "Mnmeprem sewjeti”.
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5) [Inama pacwupeHnus npozpammupyemozo
koHmposnepa — He meHee lwm. Ilnama
pacuiuperus donxcHa obecheuusamas
B03MOMHCHOCM b NOOKIIOUEHUS
YHUBEPCANLHO20 8bIUUCIUMENBHO20 MOOYJA K
cemu nocpedcmeom unmepetica Ethernet.
I Inama pacwupenus 0onxcHa obaadamo
nopmamu 8800a-evieoda 011 NOOKIIOUEHUS
UuGposbIX U AHANO0208bIX YCMPOLICME — He
wmenee 40 wm, unmepdgetic SPI u
BO3MOMHCHOCMbIO NOOKIIOUEHUSI BHEWHEL
kapmol hamamu. 6) Modynb mexHuueckozo
BpeHus, npedcmasasiowuti coboli
ycmpoliicmeo Ha 6a3e 8blUUCIUMENbHO20
IMUKPOKOHMpPOJIIepa U UHMe2pupoB8aHHoll
Kamepul, obecneuusarouiee pacno3HasaHue
npocmetiwiux uzobpaxceruti Ha mooyne 3a
cuem coOCMBEHHbIX 8bIUUCIUMENILHBIX
Bo3mod+cHocmell - He menee lwm; Modyns
mexHUuecKko20 3peHust O0NIHCEH
obecneuusams 803MOHCHOCM b
KOMMYHUKAYUU C AHAJIO2UUHBIMU MOOYASAMU
nocpedcmaeom wuHbl Ha b6ase
nocnedosamenvbHo20 uHmepgetica ¢ ueavto
OJanvHetiuell nepedauu pe3yabmamos
usmMepeHuli 2pynnot mooyneti Ha
ynpaensioujee 8bluuciumenvHoe
ycmpotiicmeo, hoOknoueHHoe K OaHHOU WUHe.
IModynb mexHuueckozo 3peHust QONHCEH
obecneuusams 803MOHCHOCM b
ocyulecmensame HACMpouKy Mooyas
MexHUUeCcko20 3peHuUs. - HaCMpoUKy
skCcnosuyuu, 6ararca 6enozo,
L8EMOPA3HOCMHBIX COCMABAAIOUUX,
naowadu obHapyxcusaemoli obnacmu
u300bpasceHus, okpyarocmu
oOHapyxcusaemoti ob1acmu usobpasceHusl,
nonoxceHue obHapyxcusaembplx obaacmel
omHocumesnbHo dpyz dpyza. Modynw
mexHUUecKo2o 3peHust OONIHCEH
obecheuusams 803MOHCHOCMb HACMPOUKU HA
00HOB8pemeHHOe 0OHapyceHue He meHee 10
pasnuuHblX 0OUHOUHBIX 00BEKMO8 8 CEKMope
0630pa, 1ubo He MeHee 5 COCMAasHbIX
00BEKM08, COCMOoAWUX U3 He MeHee 3
PAsnuUUHbIX 2paduUecKuUX NPUMUMUBOS.
IModynb mexHuueckozo 3peHust QONHceH
o61adams 6cmpoeHHbIMU UHmMepgeticamu -

USB, UART, 1-wire TTL, I2C, SPI ons
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KOMMYHUKAUUU CO 8HEUHUMU
noodknouaemvimu ycmpoticmeamu. 7) B
cocmaes Habopa JonHCHbI 8X00UMb
uugposwvie UHPOPMAUUOHHO-CEHCOPHBLE
Wmodynu, npedcmasasrouiue coboli
ycmpoticmea Ha 6a3ze npozpammupyemozo
KOHMPOJIEPA U U3MepumesibHo20 3J1eMeHmad.
I ugposoti modynv donrcen obradamew
BCMpPOEHHbIM MUKPOKOHMPONIEPOM
(makmosas uacmoma - He meHee 16 MI 'y,
wuHa danHoix — He meHee 8 Kbaiim),
unmepgeticamu 0ns NOOKAOUEHUS. K
GHEWHUM ycmpolicmeam: yugposvle u
ananozoswvie nopmet, 1-wire TTL, pazeem
muna R]. IL{lugposoii modynv donzcen
o6ecneuusams 803MOHCHOCM b
KOMMYHUKAUUU C AHAJIO2UUHBIMU MOOYASAMU
nocpedcmaom wiuHbl Ha 6ase
nocnedosamenbHo20 uHmepdetica ¢ yenvio
OdanvHeliwell nepedauu pe3ynibmamoas
u3MepeHull epynnol Mooysell Ha
ynpasnsitoujee bluucaumenbHoe
ycmpotiicmeo, noOknoueHHoe K OaHHOU WUHe.
B cocmae Habopa J0NIHCHO 8X00UMb:
UUpPOBOLl MOJYIb MAKMOBOU KHONKU — He
meHee 3wum, yugposoti modynv ceemoduoda
- He MeHee 3wm, yugpoasoli Modynb
KOHY€e8020 hpepvleamelisl — He mMeHee 3um,
uugposoli modynb damuuka ygema — He
menee 1wm, yugpposoti modyn RGB
ceemoduoda — He meHee lwum. 8) B cocmas
Habopa donxcHbl 8X00UMb IEMEHMbI Oisl
COOPKU 8AKYYMHO20 3Ax68a4ma: 8aKyyMHAS
npucocka — He menee lwim,
D/IeKMpOMazHUMHbBLL KN1ANAH — He MeHee
lwm, sakyymHblii Hacoc — He meHee lwum. 9)
B cocmag Habopa donxtceH 8Xxo0ums yuebHblij
Komniekm, sKknouarouiuli 8 cebs yuebHoe
nocobue, Ha6op GUOIUOMEK MPEXMEPHBIX
D1emMeHmo8 011 N(pOMOMuUNUPOBAHUs
modeneti MaHunyaAUUOHHbIX pOOOMO8, a
maxkace npozpammHoe obecheuenue 0
pabomuwi ¢ Habopom. IlpozpammHoe
obecheuenue JoNHcHO obecneuusamob
mpexmepHyio susyanuzayuio mooenu
IMaHunyaayuoHHo2o0 poboma (c y2noeotl,
niockonapainenvpHoll u oeabma-
KuHemamukoli) 8 hpoyecce pabomul,

obecneuusams nocmpoeHue




HaumenoBaumue

000pyHAOBaHMUS
(PBIIO)

KpaTkue npumMmepHbIie TeXHUYECKUE
xapakrepuctuku (PBIIO)

Epununa
M3MepeHns

KoanuecTBo

NpoOCMpancmeeHHOl mpaekmopuu 08UNHCeHUs
UCNONHUMENIbHO20 MEXAHU3MA
IMAHUNYAAYUOHHO20 pobOMa, 803MOHCHOCMb
BadaHus nocnedosamenbHOCMU mouek s
NpoxoxcOeHUs uepe3 HUX UCNOJIHUMENbHO20
IMEeXaHu3Ma MaHunyasyuoHHo20 poboma.
IIpozpammHoe obecheueHue JONHCHO
byHKUUOHUpOBAMD, KAK 8 OMOeNbHOCMU 8
BLOde cpedbl modenuposaHus, mak u 8
pexcume MOHUMOPUH2A 8 PEAIbHOM 8pEMEHU
npu noodkaoueHUuUu Mooeau MaHunyiamopa
nocpedcmaom pob6omomexHuueckozo
konmposnepa. IlpozpammHoe obecheuenue
Jo/1xcHO 0becneuusams 803MOHCHOCM b
nocmpoeHus 2pagukos 3a0aHHbIX U
mexkyuwjux 0606uUleHHbIX KOoOpduHam
MaHunynsyuoHHo20 poboma, 2papuxos
BHAueHull ckopocmell U yCKopeHus, 2pagukos
pacuemmulx 3HAUEHUU HAZPY3KU.
IIpoepammuoe obecheveHue JONHCHO
nosgonsamo 3adasamos nocaedosamenbHOCmb
nepedsuxceHull MaHunyasmopa
nocpedcmaeom Habopa KoMaHo 8 6J1I0UHO-
epacuueckom unmepdpeiice. Yuebuoe
nocobue JonHCHO codeprcamuv Mamepuanol
no paspabomke mpexmepHoix mooenel
IMOOUNBHBIX POOOM 08, MAHUNYJISIYUOHHBIX
[pOo60MOo8 ¢ pasnuuHbIMU MUnamu
KuHemamuku (y2noeas KUHemamuka, NJ0CKO-
napannenvbHas KuHemamuka, deabma-
kunemamuka, SCARA unu peruaxcuas
kunemamuxka, nnamgpopma Cmioapma u
m.n.), UHCMpPYKUUU NO NPOEKMUPOBAHUIO
pobomos, uHCMpyKuuu u MemoouKku
oCyulecmeneHus UHHCEHEPHbIX pacuemos npu
npoekmuposaruu (pacuemsl HazpysKu u
IMoMeHm o8, pacuem MOUuHOCMU NpU8ooos,
pacuem napamempoé KuHeMamuku u m.n.),
UHCMPYKUUU NO paspabomke cucmem
ynpasnenus u hpo2pammHozo obecneueHust
Ons ynpaenenus pobomamu, UHCMPYKUUU U
iIMemoduxu no paspabomke cucmem
ynpaeneHus ¢ anemeHmamu uckyccmeeHHozo
UHMeJIeKma u MauHHo20 obyuenus."”

Yemuwipexocesoii
lyuebHbLll pobom -
manunynamop c
IMOOYNbHBIMU CMEHHBIMU

Hacaokamu

"Vuebnoiii pobom-manunynsimop
npedHasHaueH 011 0C80eHUs 06YUaOUWUMUCS
OCHO8 pobomomexHuKu, das n0d20moeKu
06YyUarouuxcsa K 8HedpeHuio U

nocnedyouemy Uchonb308aHu0 pobomos 8

1.00
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npombluienHom npousgodcmee. Konuuecmeol
oceli poboma mMaHunynsamopa - uemoltpe.

I TepemeweHue uncmpymernma
npocmpancmee no mpem 0csim OOJIHCHO
ynpasasmocs wazo8bimu 08u2amensamu.
Hanpsiycenue NumaHus wazosbix
OJsuzameneli He 6onee 12 B.
Cepsodsuzamens uemaepmoti 0cu JONHCEH
obecneuusams NOBOPOM UHCMPYMEHMA.
Veon nosopoma manunynsmopa Ha
OCHOBAHUU BOKPY2 8EPMUKANBHOLL OCU HE
wmenee 180 zpadycos. [Ina onpedenenus
N0JI0MCEeHUS MAHUNYAAMOpPA NPU NOBOpOmMe
BOKpY2 8epMUKAILHOU OCU OONHCEH
Lcnonv3oeamoca 3HKodep. Yzon nosopoma
BadHezo nieua manunyasmopa He meree 90
epadycos. Yzon nosopoma nepednezo naeua
wmanunynamopa ne mervee 100 epadycos. na
onpedenenusi NOJI0XHCEHUS 3a0He20 U
nepedHezo naeu MaHunyasmopa J0oxceH
LICNONBL308AMBCA 2UPOCKON. Y201 nogopoma
no uemeepmoli ocu He meHee 180 zpadycos.
VIonscHa 6bimb 803MOHCHOCM b OCHAUWEHUS
CMeHHbIMU HacadKkamu (Hanpumep,
Oepxcamenv KapaHdauwia uiu paomacmepa,
npucocka c cepsodsuzameem,
IMexaHuueckoe 3axedamHoe yCcmpoluicmeo ¢
cepsodsuzamenem, ycmpolicmaeo 0Jif
1asepHoLlil 2pasuposKku uiu ycmpoticmaeo ons
3D-neuamu). MunumanvHas Komniekmayus
CMEHHbIMU HACAOKAMU: NHEBMAMUUECKUL
Baxeam (npucocka), MexaHu4deckull 3axeam,
Hacadka depxcamenwv 0
kapaHdawia/mapkepa/pyuku, Hacadka
nepexoOHUK Ol KpenieHusl COBMECMUMbIX
KOHCMPYKMU8Hblx demanetl U KOHCMPYKYUl,
Hacadka nasepHoll epasuposku, Hacadka 3D-
neuamu (0nsa pabomsi ¢ niacmuxkom PLA ¢
Ouamempom numu 1,75 mm). Jonxcen 6oime
ocHaweH cepsonpusodom Os
nHeeMamuuecko20 U MexXaHu4eckozo
Baxeamos, obecneuusarowum spawjeHue
BaxeaueHHo20 06BeKMa 80 8pems
nepemeuieHus, N08OPOM NepemMeulaemozo
00BeKmMa 80Kpye sepmukaivHoll ocu. /lns
obecneueHuss (PyHKYUOHUPOBAHUSA
nHesmMamuueckozo 3axeama 0onxceH Obimb
oCHauwjeH 8CMmpOeHHOU 8 KOpNyc

manunynsmopa nomnoti. onxcha 6vims
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B03MOMCHOCM b NOOKIIOUEHUS
dononHumenvHblx ycmpoticma (Hanpumep,
mpaHcnopmepa, peavca 0 hnepemeujeHus
poboma, nyivma ynpasnexus muna
Odatcolicmuk, Kamepvl MAUUHHOZ20 3peHusl,
onmuueckozo damuuka, Mooyas
b6ecnposodHozo docmyna). Po6om-
mManunyasmop dosixceH obecheuusamao
nepemeujeHue HAcaoku 8 NPOCMpaHcmae,
akmueayuro Hacaoku, 603MOHCHOCM b
noJiyueHuUsl CUZHAI08 Om Kamepwl U
Jamuukos, 603MOHCHOCMb YNPABGLEHUS
donosiHumenvHbLMU ycmpoticmeamu.
\Mamepuan xopnyca — antomuHuii. Juamemp
paboueti 30Hbl (6€3 yuema HagecH020
UHCMpYMeHmMa u uemeepmoli ocu) He MeHee
350 mm. Humepcpeiic nodknmouenus — USB.
/[onxceH umems 803MOHCHOCM b ABMOHOMHOL
pabomul u 8HewlHe20 ynpasnenus. [ns
gHewHe20 ynpasneHus donxceH Obimb
npedycmompen nyibm, NOOKIOUAeMblii K
po6omy no Bluetooth. Ynpasnsaowuti
KOHMpoanep 0onxceH 6blmb COBMECMUM CO
cpedoti Arduino. Ynpaseasroujuii
KOHMpOJLIEp COBMECMUM CO Cpedoli
hpozpammuposaHus Scratch u a3vikom
npozpammuposanus C. lonxcen
0becneuusams NOBOPOM NO NEPBLIM MpeMm
0CaM 8 3a0aHHbLL Y20/l U HA 3a0AHHbLL Y2O0Il,
nogopom no uemeepmoli ocu Ha 3adaMHblii
lyeon, dsuscerue 8 koopdunamot X, Y, Z,
nepemeujeHue Ha 3a0aHHOe paccmosiHue no
koopdunamam X, Y, Z, nepedauy OaHHbIX O
mexyulem noioxceHuu yz2nos, hepedauy
JaHHbIX 0 MeKyuux KoopouHamax
uHcmpymenma. onxcen noddepxcusamo
nepemeujeHue 8 0eKapmosbix KoOopouHamax
u yenax nosopoma oceli, ¢ 3adaHHoli
ckopocmuio u yckoperuem. Tunwl
nepemeuwjeHull 8 dekapmoabiX KOopouHamax:
Jdsud+ceHue ho mpaekmopuu, 0guiceHue no
npamotl mexcdy 08ymsa moukamu,
nepenpulzusaHue U3 Mouku u mouky
(neperoc ob6wvekma). Kopnyc donrcen 6bimo 6
BawuwjeHHOM UChonHeHue (Knacca He Huxice

1P20)."

Ob6pasosamenbHblli
Habop no MexaHuke,

"Ha6op donscen 6bimb npedHasHaueH Onis
nposedenuss yueOHbIX 3aHAM UL NO U3YUEHUIO

OCHOB8 MeXampOHUKU U p060m0m€XHMKL{,

wm.

1.00
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lmMexampoHuke u npakmuueckozo npumeHeHus 6a3oeblx
[po6omomexHuke D71eMeHM 08 INEKMPOHUKU U CXeMOMEeXHUKU, d

maxkoce Haubonee pacnpocmpaHeHHou
DiemeHmHoll 6a3vl U OCHOBHBIX MEXHUUECKUX
pewieHull, npumeHsemblx npu
NpoeKmuposanuu U NPOmMomunuposaHuu
PA3NUYHBIX UHMHCEHEPHDLX, KUOEPHEm UUeCKUX
u ecmpausaemvlx cucmem. B cocmae Habopa
CoNHCHBI 8X00UMb KOMNEKmyouue u
lycmpoticmea, obaadaroujue
KOHCMPYKMUBHOL, 31eKMPUUECKOL,
annapammuoti u nNpo2pammHou
cosmecmumocmuio Opyz ¢ dpyzom. B cocmas
Habopa donxceH 86X00UmMb KOMNieKm
KOHCMPYKMUBHbIX 37IEMEHIN 08 U3 MeEMaid
Onsa cOopku makema MaHunyasyuoHHO20
[po6oma u Komniekm mMemauiuueckux
KOHCMPYKMUBHbLX 31eMeHM08 O/isl COOpPKU
makema mobunvHozo poboma. B cocmas
Habopa donxcHbl 8x00umv hpusoda
pasnuuHoz0 munda: MOmopbl ¢
UHIME2PUPOBAHHBIM UNIU BHEWHUM OAMUUKOM
NoNoMCEHUS — He MeHee 2uim, cepeonpusoo
Gonbuoll — He meHee 4um, cepsonpusod
WManbiil - He MeHee 2uim, npusoo ¢
BO3MOMHCHOCMBIO YNPABIEHUST 8 UA2080M
pexcume — He menee 2uum. B cocmas Habopa
00oJ1CHBL 8X0OUM b IEMEHM bl O/ COOPKU
BAKYYMHO20 3axeama: 86aKyyMHasi NPUCOCKa
- He meHee lwim, anekmpomazHumHblii
knanax — He meHee 1uim, 8aKyyMHbll HACOC —
He menee lwm. B cocmas nabopa donscna
exo00umo anemeHmmuas 6asa ons
npomomunuposaxus: niama ons
bGechaeuHo020 NPOMOMUNUPOBAHUS,
KOMNJIEKM Npo8o0d08 pa3iuuHO20 muna u
ONUHbBL, KOMNJIEKM PE3UCMOPO8, KOMNJIEKM
ceemoduodos, cemucezmeHmHublii
unduxkamop, ducnaeti JKK-muna, kHonku — He
menee Swum, nomenyuomempol — He MeHee
3wm, uHppakpacHlli damuuk - He MeHee
3wm, ynempaseykosot damuux - He MeHee
3wm, damuuk memnepamypul - He MeHee
lwm, damuuk oceewjeHHoCmu - He MeHee
lwm, modynv Bluetooth — nHe menee 1wm,
wmodyne UK-npuemHuxa — ne mernee lwim,
wmodyne UK-nepedamuuxa 6 sude
KHONOUHO20 Nynvma ynpaenerus — lum,

axkxkymynsmop — He menee lwim, 3apsadHoe
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lycmpoiicmeo - He meHee lwim. B cocmas
Habopa donxceH 8X00umob Myabmudamuux
0151 usMepeHuss memhepamypbl U 61AHCHOCMU
okpyxcaroweti cpedol — He meHee 1um.
IMynemudamuuk dosixcen obnadameo
B8CMPOEHHBIM MUKPOKOHMPOJLIEPOM
(makmosas uacmoma - He meHee 16 MI 'y,
wuHa danHbix — He meHee 8 Kbaiim),
unmepeticamu onsa NOOKIOUEHUS K
gHewHUM ycmpolicmeam: yugposvie u
ananozoswvie nopmut, 1-wire TTL, pazsem
muna R]. B cocmas nabopa 0onxceH
B6X00UMb KOMNJIEKM YHUBEPCAILHBIX
BbluLCIUMENbHBIX MOOYEL,
npedcmasnsaoujux coboli 6asosyro niamy,
niamy pacuiupenus Ons cemegozo
e3aumodelicmeaus u niamy noOKIOUEHUS.
cunosoti Hazpysku. Bxodauiue e komniekm
lycmpoticmea donxcHbl 06nadame
00HOBpPEMEHHOT KOHCMPYKMUBHOL,
bekmpuueckoll, annapamHou u
NpO2PAMMHOL COBMECMUMOCMbIO OpY2 C
Opyzom. bBasoeas nnama yHusepcanvbHozo
BbIUUCAUMENBHO20 MOOYS DONHCHA
npedcmaename coboll npozpammupyempiil
koumpoanep e cpede Arduino IDE unu
aHanoz2uuHblX c60600HO pacnpoCmMpPaHseMblX
cpedax paspabomxu. baszosas nnama
donxcHa obaadame 8CMpPOEHHbIMU
uHmepelticamu 018 NOOKIOUEHUS YUPPOBbIX
U AHAI0208bIX YCMPOLICM8, CMPOEHHbIMU
unmepceticamu USB, UART, I12C, SPI, 1-
wire TTL, Bluetooth, WiFi. IInama
pacuiupenus donxcHa obecheuusameo
B03MOMCHOCM b NOOKIOUEHUS
YHUBEPCANLHO20 8bIUUCUMENBHO20 MOOYSA K
cemu nocpedcmaom unmepdetica Ethernet.

I Inama pacwuperus donxcHa obaadamo
nopmamu 8800a-6v1800a 07is1 NOOKIOUEHUS
UudposbIX U aHAN0208bIX YCMPOLICM8,
unmepcdeiic SPI u 803moxcHocmuvo
NOOKNIOUEHUS. BHEWHEU Kapmbl NaMsamu.
IInama pacwiupetus 01 NOOKIOUEHUSA
CUN0BOLU Hazpy3Ku QONMCHA obecheuusams
BO3MOMHCHOCM b NPAMO20 NOOKIIOUEHUS
GHeuwHell CUN080U Hazpy3KuU, d Makxice
pezynupyemoli Hazpy3ku nocpedcmeom PWM
unmepceiica. B cocmas nabopa doncen

6X00UMb Npo2pammupyemblli KOHMpOJep,
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obecneuusaroujuli B03MOHCHOCMb
ocyujiecmensame paspabomky npozpammHoO20
K0dd, UCNONb3Ys UHCMpYyMeHmaputi cped
paspabomxku Arduino IDE u Mongoose OS u
1361k08 npozpammuposanus CXC++,
JavaScript. IIpoepammupyemviii KOHMpPOLNEP
donxcen obnadams nopmamu ons
NOOKOUEHUS! YUDPOBLIX U AHATI0208bIX
ycmpoiicme, 6CmpoeHHbIMU
npozpammupyemvimu KHONKAMU U
BIeKMpoMexaHuueckumu Moodyasamu ons
Op2aHu3ayuu CUCmeMbl pyuHO20 ynpaeieHusl,
B6CMPOEHHBbIMU NPOZPAMMUPYEMBIMU
ceemoduodamu O uHoukayuu pabouezo
pexcuma, scmpoeHHbIMU uHmepgeticamu
USB, USART, I2C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas nabopa
donxcer 8xo0ums MOOYib MEXHUUECKO20
3peHus , npedcmasasiouiuli coboti
BbIULIC/IUMENBHOE YCMPOLICMB0 CO
6CMpPOEHHbIM MUKpOnpoueccopom (Kon-60
1dep - He meHee 4wum, uacmoma a0pa He
wenee 1.2 I'Ty, o6sem O3Y - He meHee
512M6, 06vem 86CMpPOEHHOL NAMAMU - HE
menee 8I'6), unmezpuposaHHoli kKamepou
(MakcumanvHoe paspeuieHue sudeonomoka,
nepedasaemozo no unmepdeiicy USB - ne
mernee 2592x1944 ed.) u onmuueckoli
cucmemoti. Modynb mexHuueckozo 3peHus
doncen 061adamov COBMECIMUMOCMbBIO C
pasnuuHsIMU Npozpammupyembimu
KOHMpOJLIEpamu ¢ NOMOWbI0 UHMepgelicos -
1-wire TTL, UART, I12C, SPI, Ethernet.
IMoOdynb mexHuueckozo 3peHus 00NHCEH
0becneuusamov 8bINOJHEHUE BCEX U3MEPEHULL
U 8blUUCTEHUL NOCPEDCTNBOM COOCMBEHHBIX
BbIULIC/IUMENBHBIX B03MOMCHOCM ELL
sCcmpoenH020 Mukponpoueccopa. Modynw
mexHuueckozo 3peHus donxceHd obaadamo
BO3MOMHCHOCMBIO KOMMYHUKAUUU C
aHanozuuHbIMU MOJYJAMU NOCPEICMBOM
WuHbl Ha 6ase nociedosamebHO20
unmepceiica c yeavto danvHelluiell nepedadu
pe3ynbmamoas usmepeHuii 2pynnot mooyneli
Ha ynpasastouiee 8bluUCaUMENbHOe
ycmpotiicmeo, noOkoueHHoe K OaHHOU WUHe.
IMoOyib mexHUUeckKo20 3peHust O0JIHCEeH
obecneuusamov HACMPOLUKU PEHCUMOB

pabomut - HACMpOLIKY 3KCho3uyuu, éanraHca
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6en020, UBEMOPA3HOCMHBIX COCMABNAOUIUX,
niowadu o6Hapyxcusaemoli obaacmu
U300paceHus, okpyanrocmu
0OHapyxcusaemoli obaacmu uzobpaxceHusl,
nosoxceHue obHapyxcusaemslx obnacmell
omHocumenvbHo dpyz dpyaa, MawuHHOe
0OYyUeHUEe napamempos HelipOHHbIX cemeli
Ons 0GHAapyceHus: 06BeKmos, opmy u
BakoduposanHbie 3HAUEHUS
06HapyXHcUBaeMblx Mapkeposd muna Aruco,
pasmepol 06HAPYHCUBAEMBIX OKPYHCHOCMEL,
K6adpamoe u mpey201bHUK08, hapamempos
KOHMpAacmHocmu, pasmepos, KpususHbvl u
noJioxceHus pacnosHasaemvix aunuii. Habop
Dosixcen obecheuusams 803MOHCHOCM b
paspabomku modenu mobunbHo20 poboma,
ynpasnsemoti 6 FPV-pexcume nocpedcmeom
npozpammHozo obecneueHus Ons
nepcoHanbHo20 KoMnvlomepa u MOOUNbHBIX
ycmpoticme Ha 6ase OC Android unu IOS,
obecneuusarouiezo 803MOHCHOCMb
ynpasneHust MOGUIbHbIM POOOMOM U
6CMpPOEHHbIM MAHUNYASMOPOM NOCPEDC BOM
epacguueckozo unmepdeiica, sknouarouum 8
cebs1 HAbOp KHONOK U hepekatouamenetl,
Oorcolicmuk, obnacme 0N omobpaxsceHus
eudeo. Habop donscen obecneuusameo
BO3MOMHCHOCM b U3YUEHUSL OCHO8 pa3pabomku
NpOZPAMMHBIX U ANNAPAMHBIX KOMNJIEKCO8
UHMCEHEPHBIX CUCMEM, peuleHull 8 ccepe
""""Humepnem seweti"""", a maxoce
pewienutl 8 obnacmu pob6omomexHuKu,
LICKYCCMBEHHO020 UHMeJIEKMAd U MAUWUHHOZ20
o6yuenus. B cocmas nabopa donscHo
6x00UMb NoCcobUE NO U3YUEHUIO OCHOB
971EKMPOHUKU U CXEMOMEXHUKU, peuleHUll 8
cpepe """"Unmepnem seweti"""",
paspabomku u NpomMomunupo8aHuro
Wmodeneti po6omoa. B cocmas nabopa
doncHO 8x0dumov nocobue nNo U3yueHuro
0CHO8 pa3pabomKu cucmem mexHuueckozo
BpeHUsl U 2JIeMEHM 08 UCKYCCMBEHHO20
uumesnnekma."

Ob6pasosamenbHblli
KOHCMpYKmMop 0
npakmuku 6104H020
npozpammupos8anus ¢
KOMNJIEKMOM OamuuKos

"Po6omomexHuueckuii Habop npedHasHaueH
0151 usyueHuss 0CHO8 pobomomexHuKU,
demaneti, Y3108 U MEXAHU3MOS,
Heo6X00uUMbIX 0N CO30aHUSA
po6omomexHuueckux ycmpoticme. Habop

npedcmasnsem coboli Komniekm

1.00
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CMpYKMYpPHbIX 2/1EMEHM 08, COEOUHUM EJIbHBIX
D/IeMEHM 08 U 2J1IeKMPOMeXHUUECKUX
komnonenmos. Habop noseonsem
nposodumu sKCnepumMeHmol N0 hpeomemy
usuxa, cozdasame u hpo2pammuposamo
cobupaemble Mooenu, U3 KOMNOHEHM OB,
ex00sawux 8 e2o cocmas, pabouue modenu
IMOBUNBHBIX U CINAYUOHAPHBIX
[pO6OMOoOmMexHu4eckux ycmpolicme ¢
asmomamusupo8anHbiM ynpasieHuem, 8 mom
uucne Ha KOJECHOM U 2YyCEHUUHOM X00Y, a
makace KOHCMpyKYull, OCHOBAHHBIX HA
LUCNONB3068AHUU PA3NUUHBLX 8UJ08 hepedau (8
mMmoMm uucne 4epesauHbvlx U 3ybuamolx) a
maxkoice pviuazos. Bcmpoennuvie
GecnposodHvle cemesble peuwenus (Wi-Fi u
Bluetooth), 803moxcHOCMb UHMeE2pAUULU C
b6ecniamubim obnaunbim I10O, obecneuusarom
B03MOMHCHOCM b NPAKMUUECKO20 U3YUEHUS]
mexHo02Ull UHMepHema eeujeli U OCHO8
LICKYCCMBEHHO020 UHMeJIekmad.
Ob6ecneuusaemcsi B03MOHCHOCM b
00BedUHEHUS HECKONIbKUX poOOM o8,
COOPaHHbIX U3 NOJOOHBIX HABOPO8, 8 2pynnbl
C cemesbiM 83auMoOelicmaueMm.

I Ipedycmompena onyuoHaIbHas
BO3MOHCHOCM b PACUIUPEHUS
JonoIHUMeNbHbIMU KOMNOHEHMamu (He
6X00AWUMU 8 CMAHOAPMHYIO
KOMNIEKMayuio), NO38OJSIOWUMU U3YyUamb
mexHu4ueckoe 3peHue U NPOMbLULIEHHYIO
pobomomexnuxy. IIpedycmompena
B0O3MOXNCHOCMb pabombl HAbopa ¢

0ONOIHUM ENbHBIMU 00JIAUHBIMU CEPBUCAMU.
[ IpedycmompeHvl MUHUMYM 084
npozpammupyemvlx KOHMpoJiepa e
NJ1aCMUKO8bIX KOPNYycax, NO3680NIOUUX
00HOB8peMeHHO co30asamb 2 sapuaHma
[po6omo8 pasnuuHo20 HasHaueHus, UMEUIUX
BO3MOMHCHOCM b pabombl KAK 8 NOMOKOBOM
pexcume, mak u asmoHOMHO; NO3BOJISIHOUIUX
peanuzosamov 06yueHue NPOZPaAMMUPOBAHUIO
6 HECKONbKUX cpedax paspabomku Ha
pasnuuHsix 23vikax (K npumepy, 8 cpedax
\Mblock, Arduino IDE, na aseikax Scratch, C,
\Python, micro Python). Kak munumym oOuH
L3 KOHMPOJLIIEPO8 UMeEm 8CMPOEHHYIO
onepayuoHHyio cucmemy, ecmpoeruoie Wi-Fi

u Bluetooth, nopm 0na nodknoueHus
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nocnedosamenbHo COeOUHSIEMbIX BHEUHUX
ycmpoticme (He meHee 20 00HOBpPEMEHHO
noodkouaemovrx ycmpoticms). Kak munumym
00UH U3 KOHMPOJLIEPO8 UMeEem
B03MOMHCHOCMb OOHOBPEMEHHOU 3aNUCU HE
lmeHee 8 npozpamm, ¢ 803MOHCHOCMbIO
nepexnouenus mexcdy Humu. Kak munumym
00UH U3 KOHMPOJLIEPO8 UMeEem
nosnoysemmotii ducnieti (IPS), nossonsrowuti
BbI800UM b JaHHble ¢ JamUUKo8 8 8ude
mabnuy u epagukos, a makxce cozdasamo
BcmpoenHble 8 KOHMpOoJLlep 8udeouzpul.
[Konuuecmeo ceHcopoa8 u UCNOJIHUM EIbHBIX
ycmpotlicme, 6CpoeHHbIX 8 0OUH U3
KOoHmMpoJnepos, - He meHee 10 wm. Obuwee
KOJIUUEeCmB80 31EMEHMO08 8 Habope He MeHee
400 wm., 8 mom uucie nookIoUaemble
moodynu: - Bluetooth modynw, - dgotiHotl
damuux 1uHUU, - y1bIMpPasgykosou damuux
paccmostus, - damuuk usema, - damuux
Kkacanus anekmpomexavudeckuti, - IR
IMOOYnb, - MOMOp NOCMOSIHHO20 MOKA C
pedykmopom — He meHee 2 wim., -
cepgonpusod, - nyibm OUCMAHYUOHHO20
ynpasnernus IR. Habop donscen 6bvims
[YKOMNIEKMO8aH akKyMyasimOpHbIMU
6amapesamu. IIpozpammuoe obecheuerue,
ucnonvdyemoe O NPOPAMMUPOBAHUS
cobupaemblx pobomomexHuueckux mooenet
1 ycmpolicme, 0ONHCHO 6blmb OCMYNHO 014
bGecniamHoz0 CKauusaHus u3 cemu
\Mumeprem u nocaedyrouezo
ucnonvsosarusl."”

HanmeHnoBaHme
paspesia:
"KomMrmbproTepHoe
o6opynoBaHue"

IMHo20¢hyHKUUOHANBHOE
lycmpoticmeo (npunmep,
ckaHep, Konup)

"Tun ycmpoiicmea: MHozogyHkyuoHaneHoe
ycmpoticmeo (M®@Y); LleemHocms heuamu:
uepHo-6enas, TexHonozus neuamu:
bekmpoezpacuueckas (nasepras,
ceemoduoduasn); @opmam neuamu: He meHee
\A4; Tun ckaHuposaHus:
npomstcHbll/naaHwemubli; BoamoscHocme

CKaHuposaHus 8 hoopmamax: He meHee A4;
Cnoco6 nodknouenus: LAN, Wi-Fi, USB"

1.00

\Hoym6yxk

"@opm-pakmop: nHoymbyk,; Pasmep
Ouazonanu: He meHee 15.6 dwlimos;

Paspewenue sxkparna: Full HD, Quad HD unu

wm.

2.00
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Ultra HD; O6uwuii 06sem ycmaHoeneHHOL
onepamueHoli hamamu: He menee 8 I'6atim;
\Makcumanvhwlii 06uull noddeprcusaemvlii
06BEM OohnepamueHoll namsamu: He meHee 16
I'6aiim; O6sem SSD nakonumens: He MeHee
240 I'6aiim; becnposoduas cesasv: Wi-Fi;
[Konuuecmeo ecmpoeHHblx 8 KOpnyc Nopmos
USB: ne menee 2, uz komopwix He meHee 1
donxcHo 6bime USB sepcuu He Huxce 3.0;
Paspewenue 836-kameput, Mnukcenv: He
menee 0.3; BcmpoeHHblli MUKpOOoH;
[Knasuamypa ¢ packnadkoti u MapKuposKoli
knasuw QWERTY/HIIVKEH; IToddepcka
cmaHdapmos 6ecnpoB80OHOL C8A3U:
802.11a/b/g/n/ac; TIpoussodumenbHocmeo
npoyeccopa (3Hauerue nokasamensa « CPU
\Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http://www.cpubenchmark.net/laptop.html):
He menee 5000 edunuy,; Hanuuue
IMaHunyassmopa Molulb 8 Komnaekme: 0d;
YcemanoanenHas onepayuoHHas cucmema c
epachuueckum nonv3osamenbCKum
uHmepeliicom, ceedeHuss 0 KOMOpPOM
BK/IIOUEHDBI 8 €QUHDLU peecmp POCCULICKUX
npozpamm Ons INEKMPOHHbBIX
BbIULICIUMENbHBIX MAWUH U 6a3 OaHHbLX;
YemanoenernHslli nakem ogucHozo
npozpammHoz2o obecneueHus, COBMeCmuUMO20
C YCMAHOBNEHHOL ONepPAayUOHHOL cuCmeMOoll,
ceedeHuss 0 KOmOopoM 8KoUeHbl 8 eOUHBLL
peecmp poccutickux npozpamm 0is
5/1eKMPOHHBIX BbIYUCAUMENbHBIX MAWUH U

6a3 0aHHbix."




[Tpunoskenme N° 2
K IIPMKa3y MMHUCTEPCTBA 0OPa3oBaHMs
TybckoM 06J1aCcTH

OT

Ne

VHpacTpyKTYpPHBIN JIUCT JJ1si ocHa1eHus B 2024 r. 0011eo00pa3soBaTe/IbHbIX
OopraHM3anmii 060Py/I0BaHMEM, CPEACTBAMM 00y UEHNS M BOCIIMTAHMS IIPU
MPOBEIEeHNY MepPONPUSTHS, HAalIPaB/JIEHHOr0 Ha o0ecrneyeHre MaTepuaJabHO-
TEeXHUYECKOV 02301 151 BHeAPeHU I(POBOV 00 pa3oBaTe/ILHOV Cpeabl B
00111€00pa3oBaTe/IbHBIX OpraHu3anusax TyIbCcKoM 00/1aCTH

Ne

/1]
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HaumenoBanme HamnpaB/ienus: "O6opydoeaHue 01 06uieo6pa3oeamenbHbIX op2aHusayuii, He

AGAWUXCA MAJTIOKOMNJIEKIMHbIM U "

HanmeHnoBaHue
1 Pamena: )
KommbioTepHbIi

Kacc'
Tun ycmpoiicmea: MHo20(yHKYUOHAIbHOE
ycmpoticmeo (M®@Y); I1leemnocmb neuamu:
ueprno-6enas, TexHonozus neuamu:

IMHozoyHKYUOHANbHOE Piekmpozpaguueckas (nasepHas,

lycmpoticmeo ceemoduodnas); Popmam neuamu: He meHee wm 39.00

(npuumep, ckawuep, A4; Tun ckanuposaHus:

Konup) npomstcHoll/nnanwemHoli; Bosamoscnocme
ckanHuposaHus e hpopmamax: He meHee A4;
ICnoco6 noodknouerus: LAN, Wi-Fi, USB
Dopm-cpakmop: Hoymbyk, Pazmep duazouanu:
He menee 15.6 dwiimos; Paspeuwenue skpaua:
Full HD, Quad HD unu Ultra HD; O6wuii
0OBEM YCMAHOBNEHHOU ONEPAMUBHOU NAMAMU.
He menee 8 I'baiim,; MaxkcumanvHoltii 06ujuLL
noddepaicusaemvlii 06seM onepamusHol
namamu: ne mernee 16 I'6aiim; O6wsem SSD
Hakonumens: He menee 240 I'6aiim;
lbecnposoduas cesasw: Wi-Fi; Konuuecmao
BcmpoeHHbix 8 kopnyc nopmos USB: He menee

\Hoym6yk 2, uz komopwix He menee 1 donxncHo 6vimv USB wm 1069.00

gepcuu He Huxce 3.0; Paspeuwienue 636-
kamepwt, Mnukcenn: He meHee (0.3;
IBcmpoeHHbtii Mukpogon, Knasuamypa c
packnadkoll u MapKuposKol Knasuu
QWERTY/HLIYKEH; I[Toddepscka
cmaHdapmos 6ecnpoB80OHOL C8A3U:
802.11a/b/g/n/ac; IlpoussodumenbHocmob
npoueccopa (3Hauenue noxkaszamens « CPU
Mark» no mecmy «Laptop & Portable CPU

Perfomance»




HaumeHnoBauue

Ne¢ KpaTkue npuMepHbIe TeEXHUUECKIE Egyanma
/11 oGopyaoBaHus xapakTrepuctuku (PBIIO) M3MepeHus Komraecrso
(PBIIO)

http://www.cpubenchmark.net/laptop.html): e
menee 5000 edunuy,; Hanuuue manunynamopa
Mblib 8 KOMnaekme: da; YcmanoenenHas
onepayuoHHas cucmema c 2paguueckum
nonv3osamenvckum uHmepgeticom, ceedeHus o
KOMOpoM 8KIOUEHbl 8 eQUHDLL peecmp
poccutickux npozpamm OJisl 371eKMPOHHbBLX
BbIUUCTUMENBHBIX MAUWUH U 6a3 OAHHbBIX;
YcmanoaneHnwlil nakem ogpucHoz2o
npozpammHozo obecneueHusl, COBMeCmuUMo20 C
YCMAHOBNEHHOU ONEPAYUOHHOU CUCTNEMOL,
caedeHust 0 KOmopoMm 8KIoUeHbl 8 eOUHbLL
peecmp poccuiickux npozpamm ons
BEKMPOHHBIX BLIUUCAUM EJILHBIX MAWUH U 6aA3
OaHHbIX.

HanmeHnoBaHme

pasgena: " YueGHbI

KJ1acc 1Jis1 paboThI C

111 (HPOBHIM

0O6pa3oBaTeIbHbIM

2 [KOHTEHTOM B COCTaBe:

HOYTOYK, BUleOKaMepa,

CPeCTBO OTOOpasKEHUS

1111(pPOBOro

06pa3oBaTeIbHOI'O

KOHTEHTA"
Dopm-pakmop: HoymbYk; Pazmep duazoHanu:
He menee 15.6 dwtimos; Paspewenue skpana:
Full HD, Quad HD unu Ultra HD; O6wuii
06BEM YCMAHOBIEHHOU ONEPAMUBHOL NAMAMU:
He menee 8 I'6aiim; MakcumanvHwiii 06uULl
noddepcusaemvlii 066eM ONepamusHoL
namamu: He menee 16 I'6aiim; O6wsem SSD
Hakonumens: He menee 240 I'6aiim;
lbecnposoduas cesasw: Wi-Fi; Konuuecmeo
BcmpoeHHblX 8 Kopnyc hopmoe USB: He meHee
2, uz xomopwix He menee 1 donxcHo 6bims USB

\Hoym6yk gepcuu He Huxce 3.0; Pa3pewenue 636- wm 115.00

kamepwi, Mnukcenw: He menee (0.3;
BcmpoenHstii mukpogon; Knasuamypa c
packnadkoll u MapKuposkol Knasuiu
QWERTY/HIL[YKEH; I[Toddepscka
cmandapmos 6echpo80OHOl C8A3U:
802.11a/b/g/n/ac; IlpouszsodumenvbHocmb
npoueccopa (3uauenue noxkaszamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http://www.cpubenchmark.net/laptop.html): e
mernee 5000 edunuy,; Hanuuue manunynsamopa
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Mblib 8 KoMnaekme: da; YcmaHosenenHas
onepauuoHHas cucmema ¢ 2pagpuuecKum
nosb3osamenbckum unmepgeticom, ceedeHus o
KOMOpOM 8KIHOUEHbl 8 eOUHbLL peecmp
poccutickux npozpamm OJist 3/IeKMPOHHbBIX
BLIUUCIUMENLHBIX MAULUH U 6A3 OAHHBIX;
YcmarnoanenHblli nakem ogpucHozo
npozpammHozo obecheueHus, COBMeCmumMozo C
YCMAHOBNEHHOU ONEPAYUOHHOL CUCTNEMOL,
ceedeHlUss 0 KOMOPOM 8KIHOUEHbI 8 EOUHbLLL
peecmp poccutickux npozpamm Ons
BIEKMPOHHBIX BLIUUCAUM EJILHBIX MALWUUH U 6aA3
danHbix.

\Budeokamepa u3
cocmasa cucmemvl
BUOEOHAONIO0EHUS
(mun 1 - O630pHas)

Budeokamepa u3 cocmasea cucmembl
BuUJeoHab100eHUs: QONHCHA
coomeemcmaeosams ciedyroujum mexHuueckum
mpebosaHusm: - cencop He xysxce 2 Mn, 1/2.8"
KMOII mampuya c npozpeccugHoti
passepmkoli; - o6vekmus: He meHee 2,8 Mm; -
POPU3OHMANbHBLL Y201 0630pa 00BeKmusa: He
menee 80°; - sepmukaivbHblil y2on 0630pa
o6Bekmuea: He meHee 56°; - makcumanbHoe
paspeuwierue, nukcenell, He meHee: - nepeblii
nomox: 1920 x 1080, - emopoti nomok: 640 x
U80; - makcumanvHas uacmoma kaopoa: He
menee 20 kadp/c npu 1920 x 1080 nuxc, He
menee 30 kadp/c Ona ecex ocmanbHbIX
paspewierull; - 4y8CmaumenbHOCmMb Y8emMHas:
He xyxce 0,01 ik (APY exn.); -
uyscmeumenbHocmo uepHo-6enas: e xyxce 0
nk (MK ekn.); - bumpetim sudeocuzHana:
ICBR/VBR, nacmpausaemblii; - HUNHCHSS
epanuya Gumpetima sudeocuzHana: He 6onee
32 k6um/cex; - 8epxHAA epaHuya bumpelima
Budeocuznana: He meHee 6 Mbum/cek; - kodek
corcamus 8udeo
H.265+/H.265(HEVC)/H.264+/H.264/M]JPEG;
- coesmecmumocme ONVIF Profile S; -
Pononnumenvuvie pyHxyuu: BLC, HLC, WDR;
- cemesoti unmepdetic: 1 8P8C (R]45)
10M/100M Ethernet; - cnom daa kapm namamu
MicroSD wne menee 128 I'6; - scmpoeHHblll unu
BHeWH ULl MUKPOGOH, coBMeCmUMBLLL C
sudeokamepoli; - darbHocms UK-nodceemxu:
He menee 10 m; - cmeneHb
BaxdanosaujuwienHocmu He xyxce IK07; -
pabouue ycnosus: om +5°C do +60°C,
gnaxcHocms om 0 do 90% (6e3

KoHOeHcuposaHus), - numaHue: no

wm

115.00
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cmandapmam IEEE 802.3af u (unu) IEEE
802.3at u (unu) IEEE 802.3bt. OcnaujeHue
Kapmotl namamu co ciedyroujum
mexHuueckuMu xapakmepucmukamu: - mun
kapmuol namamu: MicroSD; - o6sem kapmubl
namamu, I'6: He meHee 64, - knacc ckopocmu
kapmoi namamu: He meHee Class 10.

\MHmepakmugHbi i
KOMNJEKC C
BLIUUCTTUMENLHBIM
6JI0KOM U MOOUIbHBIM
KpenaeHuem

M HnmepakmuaHblii KoOMNIeKc ¢

BbIULCTIUM ENbHBIM OIOKOM U MOOUNLHBIM
KpensieHuem O0JIxceH COOMBemcmaeosdams
cnedyowum mexHuueckum mpeboeanusm:
Pasmep duazouanu: He meHee 74 dwolimos;
PaspeuieHue 3KpaHa no 20pu3oHmanu: He
menee 3000 nuxceneli: Paspewenue skpara no
sepmuxanu: He meHee 2100 nukceneii;
IToddepsicka paspewenus 3840x2160 nukceneti
npu 60 I'y): da; Hanuuue ecmpoeHHoli
axycmuueckoll cucmemot: da; Konuuecmeo
mouek kacanus: He menee 20; Boicoma
cpabamvieanus ceHcopa om nNO8epXHOCmu
bkpana: e 6onee 3 munnumempos; Bpems
omxauKa ceHcopa kacauus: He 6onee 10
munnucexyHd; BcmpoenHble ¢pynkyuu
pacnosuasaHus 06seKkmos kacanus: da;
Konuuecmao noddepxcusaembix CMuUIycos
o0HOB8peMeHHO: He meHee 2; Bo3moscHocmo
nodxknroueHus xk cemu Ethernet npogodnbim
cnocobom: da; BosmoscHocmob nodknoueHus K
cemu Ethernet 6ecnpogodHsim cnocobom (Wi-
F'i): da; Boamos+cHOCMb UChONb308aHUS IAOOHU
B Kauecmee UHCMPYMeHMda CmupaHus: od;
Hanuuue uHmezpupo8anHo20 0amuuka
ocseujeHHoCcmu O A8MOMaAmMu4eckoll
Koppekuuu apxocmu nodceemku: da; Hanuuue
(byHkuuu 6ecnposodHoli nepedauu
uszobpaxceHus ¢ ycmpoiicms Ha 6aze OC
Windows: da; Hanuuue pyHkyuu
becnposodHoli hepedauu U306pax3ceHus ¢
ycmpoticme Ha 6a3ze OC MacOS: da; Hanuuue
(byHkuuu 6ecnposodHoli nepedauu
uzobpaxcerus c ycmpoticme Ha 6aze OC iOS:
Oa; Hanuuue ¢pynkyuu 6ecnposooHoll
hepedauu uzobparcenus ¢ ycmpolicme Ha 6ase
OC Android: da; Bo3moxcHocmb yoaneHH020
ynpasenenus u moHumopuHaa: da, Hanuuue
KpenneHus 8 komnhiekme: da;, Hanuuue cnoma
Ha kopnyce Ons yCmaHoeKku doNnoaHUMEeNbHO20
BuruucAUmMenvHo20 6710Kka: da; MaxkcumanvHulii

noddepicusaemvlii 06vemM OnepamusHoLl

wm

77.00
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namamu donoaHUMeNbHO20 8blUUCIUMENbHO20
bnoka: He menee 8 I'6; Maxkcumanvhbili
noddepaicusaemvlii 06veM HAKONUMENs
0ONoNHUMENbHO20 8bIUUCIUMENLHO20 ON0KA:
He menee 128 I'6; Passem Ona nodxknoueHus
DononHuUmMenbHo20 8bIUUCIUMENILHOZ20 ON0KA C
KOHmMaxkmamu 31eKmponumadusi
BbIUUCTIUMENBbHO20 610KA OM 8CMPOEHHO20
bJ10Ka NUMAaHusi UHMepakmueHo20 KOMniekca u
KOHmMaxkmamu 018 NOOKAoUeHUs YUupposozo
Budeocuenana u USB dns nodkntoueHus
ceHcopa Kacamusi: Haauuue;

I TpoussodumenvHocmsb npoueccopa
DONnoNHUMENbHO20 8blUUCIIUMENBbHO20 OJIOKA
3nauenue nokasamens «CPU Mark» no
mecmy «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html
unu no mecmy «Laptop & Portable CPU
Performance»
https://www.cpubenchmark.net/laptop.html): e
menee 7000 edunuu,; Pa3peuwienue Ha evixode
Budeoadanmepa sblHUCAUMENBLHO20 B0KA hpu
pabome c uHMepaKmMuUBHbIM KOMNJIEKCOM: He
menee 3840 x 2160 nukceneii npu 60 I'y;
Hanuuue y dononHumenbHo2o
BbIUUCAUMENBbHO20 O0KA 6ECNPOBOJHO20
modyna Wi-Fi ne nusxce 802.11a/b/g/n/ac;
MakcumanvHblli yposeHb wyma npu pabome
DONoNHUMENbHO20 8bIUUCUMENLHO20 ONI0KA:
He 6onee 30 0BA; Hanuuue 8 komnnexkme
MOOUNBLHO20 MEMANTUUECKO20 KpEeNneHUsl,
obecneuusaroujezo 803MOHCHOCM b HANONBHOU
YCMAHOB8KU UHMEPAKMUBHO20 KOMNIEKCd, C
nepedauscHoll KonecHoll 6a3oll u
BO3MOXMCHOCMbIO (PUKCAUUU KOoneC Ons
LCKIOUEeHUs1 HENPOU3BOJILHO20 OBUMCEHUS;

I IpedycmanoenenHas onepayuoHHas cucmema
C 2pauueckum nov308amenbCKuM
unmepeiicom, obecneuusgarouias pabomy
pacnpocmpaHeHHblx 06pA308amMeNbHbIX U

oW EecUCMeMHbIX NPUIOMHCEHULL: Hanuvue;
Dyukuus zpagpuuecko20 KOMMEHMUPOBAHUSL
nosepx npou3eoIbHO20 U30OPANHCEHUS, 8 MOM
uucnie om gpusuuecku NOOKIOUEHHO20
LcmouHuKa sudeocuzHana: HalUuue;
HnmezpuposanHblii 8 NONb308AM eNIbCKULL
uHmepdeiic pyHkyuoHAN hpocmompa u
pabomol ¢ ¢atinamu oCHO8HBIX hopmamos ¢

USB- nakonumerell uiu cemeaozo cepsepa:
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Hanuuue; Mnmezpuposantsie cpedcmea,
pbecnevusaroujue cnedyrowull GyHKYyuoHa€: —
co3daHue MHO20CMPAHUUHBIX YUeOHbIX
BaHamMull ¢ uCnob308aHuem MeduakoHmeHma
pasnuunbix popmamos, — cosdanue Hadnucel
L KOMMeHmMapues N08epx 3anyujeHHbLX
npunoxcenutl, — pachosxasatrue guzyp u
pykonucHozo mekcma (pycckutl, aHeautickui
K3bIKU), — HAMUYUE UHCIMPYMEHM 08 PUCOBAHUS
peomempuueckux ¢uzyp u auHui. BcmpoenHoie
(byHKYUuu: — 2eHepamop caydaliHvlx yucen, —
Kanvkynsamop, — 3KpaHHAs Krasuamypa, —
matimep, — pedakmop mamemamuueckux
(hopmys. SnekmpoHHble Mamemamuueckue
LUHCMpyMeHmbl: — YUPKYAb, — Y20NbHUK, —
nuHetika, — mpaucnopmup. Pexcum «6enoii
DOCKU» C B03MOMHCHOCMbIO CO30AHUS 3AMEMOK,
pucosaHus, pabomel ¢ mabauyamu u
epauxkamu: Hanuuue. Umnopm ¢aiinos
tbopmamos: PDF, PPT, PPTX

Tenesusop ¢ ¢pynkyueti
Smart TV (mun 1)

Tun skpaua: H#cuOKOKpUCM ALTUYECKUL, UNU
OLED, unu QLED; [luazoxanv skpaHa (011
POpOOCKUX nocenenuli): He meHee 74 OrwoliMos;
Paspewenue sxpara: 4K UHD unu 8K; Yzon
o630pa: 6oavwe 170 epadycos; Hanuuue
SmartTV: da; Hanuuue Wi-Fi: da;
IBO3MOMCHOCMb YCMAHOBKU OONONHUM ENbHBIX
npunoxcenuti: mpebyemcs, Ilynom ynpasenenus
C pyHKyuell ykasku 6 Komniekme;
VHueepcanvHoe HacmeHHOe KpenieHue ¢
BO3MOMCHOCMbIO HAKIIOHA U N08Opomd, unu
HanonivHas MOOUNBHASL CMOLIKA, COBMeCMUMbLE
C menesu3opom, 8 KOMniexme.

wm

39.00

HanmeHoBaHme
paszesia:

" IOIIOJIHUTEILHOE
o6opynoBaHue”

Tenexcka-xpanunuuje
HOym6yKo8

Tun Kopnyca: memal; 803MOHCHOCMb
be30nacHo20 3aujuujeHHO020 3AMKOM XPAHEHUS]
HOymOYyK08: Hanuuue; 603MOHCHOCM b 3apsoKU
HOymoykoa: Hanuuue, noddepicka HOYymoOyKkos
L3 Komnaiekma nocmasku, 3aujuma om
hepeHanpaxceHusl, KOpoOmKO20 3aMblKAHUSA:
Hanuuue; Koneca ons nepedsusicerust c

mopmo3om. Hanuvue.

wm

38.00

AGNANUWIUXCSA MATTOKOMNJIEKNMHbIMU "

HaumenoBanme HanpaBiieHusi: "O6Gopydoeanue 0151 06uie06pasoeamenbHbIX OpzaHu3ay uil,

Hanumenosanme
pasmeia:
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Al o
KommbroTepHbii
Ksacc”

HanumeHnoBaHue
paspesia:

" [OTIOTHUTEIbHOE
o6opynoBaHue"”

HaumeHoBaHue
pasgena: " YueGHbI
KJ1acc 1Jist paboThI C

111 (HPOBHIM
06pa3oBaTeIbHbIM
KOHTEHTOM B COCTaBe:
HOYTOYK, BUleOKaMepa,
CpeIiCTBO OTOOPaKEHMS
1111 (pPOBOro
06pa3oBaTeIbHOI'O
KOHTEHTA"




