YTBEPX/JALIO

WudpacTpykTypHbIii mucT. [TepMckuit Kpai
" — (WUHH , KIIIT )"

B paMKax peanu3aiuu Meporpustvs "ChopMUpOBaH U yTBep>KeH WHGPACTPYKTYPHBIM TUCT"
IOpoXHOU KapThl "Co3zaHue U GpyHKIMOHUPOBaHUe [IEHTPOB 00pa30BaHusI eCTeCTBEHHO-HayYHOU U
TeXHOJIOTMUeCKOW HarpasyieHHOCTeld «Touka pocta»"

B 2024 rony
CBOJHASA NTHOOPMAILIUS
Ne n/m HanmenoBaHue Hanpas/leHUs CTOonMOCTb, pYo.
1 O60opydosaHue 0151 06wjeobpazosamenbHbIX OpeaHU3ayuil, He S6ATHOUUXCS 159336000.00
IMA10KOMIVIEKMHBIMU
5 O6opydogaHue 0151 06ujeobpazosamesnbHbIX Op2aHU3AYULL, IBAIOUYUXCS 0.00
IMan10KOMN1eKMHbIMU )
BCEI'O* 159336000.00

* Cymma BCETO donscHa coomeemcmeogamb obwjell cymme cybcuduu (pedepanbHblil U pe2uoHabHbIl

610021cem)

OTBeTCTBeHHBIH
HMCIOJ/JIHUTE/Ib

(PUO, KO0/DKHOCTB)

(1HoMep MoOuIBHOrO TenedoHa, email)




NH}pacTpyKTypHBbIH JIUCT

HaumeHnoBaHue
obopyaoBanus (PBITIO)

Kpatkue npuMepHbIe TexHUUeckue xapakTepuctuku (PBITIO)

Eguanna
W3MepeHus

KosmuecTBO

Iena, pyo0.

CTouMOCTB,
pyo.

HaumeHoBanue HanpaBjieHusi: "O6opydoeaHue 0151 00WjeoOpazoeamesibHbIX Op2aHU3ayull, He A6/ASIIOWUXCS MA/10KOMN/1eKmHbIMuU "

HavMeHoBaHUe pasjesna:
"EcTecTBeHHOHayuHast
HarpaB/IeHHOCTh"

[Tugpposas nabopamopus
no xumuu (yueHuueckas)

Ob6ecneuusaem 8binosHeHUe 1a6OPaAMOPHbIX pabom no Xumuu Ha ypoKax 6
OCHOBHOU WKO/e U NPOeKMHO-UCC1ed08amebCKoll 0esimeabHOCmU yuaujuxcsi.
[Komnaekmayusi: becnpogooHol Myibmudamuuk no Xumuu ¢ 3-msi
8cmpoeHHbIMU 0amyuxkamu: JJamuuk pH ¢ OuanazoHom usmepeHus He yiice uem
om 0 do 14 pH /Jamuuk 31ekmponpogodumocmu ¢ 0uanasoHamu usmepeHust He
yatce uem om 0 0o 200 mxCm; om 0 do 2000 mkCm; om 0 0o 20000 mkCm
/Tamuux memnepamypbi ¢ OuaNA3oHOM UsMepeHus He yxce yuem om -20 00
+140C OmoenbHble Oamuuku: JJamuuk onmuueckoli niomHocmu 525 HM
lAkceccyapbi: Kabeab USB coeduHumenbHblil 3apsioHoe ycmpoticmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamkoe
[pyKoeodcmeo no skcniayamayuu yugpoeoti rabopamopuu Habop
llabopamopHoli ochacmku IIpoepammHoe obecneueHue Memoduueckue
IpekomeHdayuu He meHee 40 pabom Hanuuue pycckosiabluHO20 calima
nodoepaicku Hanuuue 8u0eopoauKos.

wm.

216.00

105000.00

22680000.00

[Tugpposas nabopamopus
no 6uonozuu
(yueHuueckas,)

Obecneuusaem 8binonHeHue 1a60pamopHbIX pabom Ha ypokax no buosnoauu 8
OCHOBHOU WKO/e U NPOeKMHO-UCC1ed08amenbcKoli 0esimeabHOCmU yuaujuxcsi.
[Komnaekmayus: BecnpogodHoll Myabmudamuux no 6uosoauu ¢ 5-10
8CMpoeHHbIMU damyuukamu: fJamuuk e1aicHocmu ¢ 0uana3oHoOM UsmMepeHust
0...100% [lamuuk oceewjeHHocmu ¢ 0uana3oHoM u3mepeHus He yoice uem om 0
0o 180000 sk [Jamuuk pH ¢ duanazoHom usmepeHust He yxce uem om 0 do 14
pH /[amuuk memnepamypbl ¢ OUana3oHoM usmepeHust He yxce uem om -20 0o
+140C Jamuux memnepamypbl OKpyxcaioweli cpedbl ¢ OUaNa3oHOM
usmepeHus He ydce uem om -20 do +40C Akceccyapbl: 3apsidHoe ycmpotlicmeo
c kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamkoe
[pykoeodcmeo no skcnayamayuu yugpoeoti rabopamopuu Lugpposas
gudeokamepa c MemaaiuyecKum wWmamueom, paspewieHue He meHee 0,3 Mnukc
IIpoepammHoe obecneueHue Memoduueckue pekomeHdayuu He MeHee 30
lpabom Ynakoeka Haauuue pycckosnsbiuHo20 catima no00epiicKu, Haauuue
8LUOEOPOAUKO8

wm.

216.00

105000.00

22680000.00

[ucpposas nabopamopus

Obecneuugaem ebinoaHeHUe IKCNEPUMEHINO8 NO0 meMam Kypca usuku.

wm.

216.00

105000.00

22680000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

no gusuxe

[Komnaekmayusi: becnpogodHotl mynbmudamuuk no ¢u3suke c 6-10
scmpoeHHbIMu Oamuuxkamu: Llugpoeoii damuuk memnepamypbl ¢ OUanNa3zoHOM
uzmepeHus He yce uem om -20 do 120C Lugpposoii damuuk abcoaomHozo
0ae/eHus1 ¢ 0uanasoHom usmepeHus He yace uem om 0 0o 500 kIla Jamuuk
IMaeHUMHO20 No/s ¢ OUANA30HOM U3MepeHust He yaice uem om -80 0o 80 mTn
Vlamuux HanpsiceHust ¢ duana3oHamu usmepeHust He ydice uem om -2 0o +2B;
om -5 0o +5B; om -10 do +10B; om -15 do +15B Jlamuuk moKa He yice uem
om -1 0o +1A [lamuuk akcenepomemp € hokazamensimMu He MeHee uem: +2 g;
+4 g; +8 g OmadenbHble ycmpoticmea: USB ocyunnoepag He meHee 2 kaHana,
+/-10 B Akceccyapbl: Kabeab USB coeduHumenbHbiil 3apsioHoe ycmpoticmgo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy KoHcmpykmop 0ns
nposedeHus s3kcnepumeHmog Kpamkoe pykogoOCmeo no skcnayamayuu
yucpposoii rabopamopuu IIpoepammtoe obecneueHue Memooduueckue
Ipekomenoayuu (40 pabom) Hanuuue pycckosi3bIMHO20 catima nodoepicKu
\Haauyue 8udeoponuKkos.

IToroBasi CTOMMOCTb 110 pa3feny

68040000.00

2

HavmeHoBaHUe pasjena:
" [loronHuTebHOE
obopyaoBaHue”

LTugpposas nabopamopust
no ¢gusuonozuu
(npocpunbHbiil ypoeeHb)

Obecnevusaem npogedeHue UCCAe008aHUSI NO PYHKYUOHUPOBAHLIO
ues08eueckozo opeaHusma. Komnaekmayus: Becnpo8oOHOU Mynbmuoamuuxk
no ¢usuonozuu c 5-10 BcmpoeHHbIMU damuukamu: JJamyux apmepuaibHO20
0aeneHus (0...250 mm pm. cm.) [Jamuuk nyabca ¢ 0UanasoHoOM U3mMepeHus He
yatce uem om 30 0o 200 yo/muH JJamuuk memnepamypbl meaa ¢ 0uanasoHoM
u3mepeHus He ydce uem om +25 0o +40C Jamuuk yacmombl ObIXAHUS C
Ouana3zoHom usmepeHus He yce uem om 0 0o 100 yuxkaoe/muH JJamuux
yckopeHusi ¢ nokazameasamu 12 g; +4 g; +8 g OmoenbHble ycmpolicmea:
VIamuux DKI ¢ duana3oHom usmepeHus He yxce yem om -300 0o +300 mB)
/[amuuk cunomep ¢ 0uanazoHoMm usmepeHusi He yice uem om 0 0o 40 H JJamuuk
oceeljeHHocmu ¢ 0uanasoHoMm usmepeHusi He yaice uem om 0 do 180000 sk
IAkceccyapnbi: Kabeab USB coeduHumenbHbiil 3apsioHoe ycmpoticmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamkoe
[pykosoocmeo no sxkcnayamayuu yugpoeoii nabopamopuu IIpoepammHoe
obecneueHue Memoduueckue pekomeHOoayuu He meHee 20 pabom Haauuue
YCCKOS3bIUHO20 calima noddepcku Haauuue 8udeopoaukos.

wm.

72.00

126000.00

9072000.00

IMukpockon yugpogoti

Tun mukpockona: 6uonoeuveckuti Hacadka mukpockona: MOHOKyAsipHAs

wm.

144.00

18000.00

2592000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

\HasnaueHue: nabopamopHbili Memod uccnedogaHusi: ceenvioe noie Mamepuan
oOnNMuKu: onmuyeckoe cmek/a0 YeenuueHue Mukpockona, kpam: 64 — 1280
Okyaspbl: WF16x O6sexkmusebi: 4x, 10x, 40xs (noonpycuHeHHbIl)
IPegosibgepHas 20n106Ka: Ha 3 obsekmuea Tun nodceemku: 3epKano uiu
ceemoduo0 PacnonodiceHue noocgemku: 8epxHsisi U HUXCHASE Mamepuan
kopnyca: memann IIpedomemubili cmoauk, mm: 90 McmouHuk numanus: 220
B/50 I'y Yucno mezanuxceneli: 1

Yembipéxocesoll

ueOHbIll pobom-
IMaHunyasmop c
IMOOY/NbHBIMU CMEHHbIMU
Hacaokamu

YuebHblli pobom-maHunya1mop npeoHasHaueH 07151 0C80eHUs1 00yUarWUMUCS
0CHO8 pobomomexHuKuU, 0151 N0020MO8KU 00yUarouXcsl K 6HeOpeHuUIo U
nocnedyrowjeMy ucnosnb308aHUI0 pobomo8 8 NPOMbIULLIEHHOM Npou38oocmee.
IKoauuecmao oceli poboma maHunyasimopa - uembipe. IlepemeujeHue
UHCMpYMeHma 6 NpoCmpaHcmeae no mpem ocsim OOAHCHO yNnpaeasimbCs
waezosbimu dgueamensmu. Hanpsisicenue numaHus wazoebix dgueamesneli He
bosee 12 B. Cepgodgueamesnb uemeepmoli ocu 00/ ceH obecneuugsamsb
nogopom uHcmpymeHmd. Y201 nogopoma MaHunysimopda Ha OCHOBAHUU BOKpY2
gepmuKaabHoll ocu He meHee 180 epadycos. [Ins onpedeneHus NOAOHCeHUS
IMaHuny/1ssmopa npu nogopome 80Kpy2 8epmuKaabHOU 0CuU 00HCeH
LCNob308aMbCsl 3HKOOEp. Y204 nogopoma 3adHe20 njieua MaHuny1samopda He
imeHee 90 epadycos. Y201 nogopoma nepedHe20 njieua MaHuny1mopa He MeHee
100 epadycos. [Ins onpedeneHus NoA0X4CEHUs 3a0He20 U nepedHe20 nieu
IMaHunysimopa 00%4CeH UCNO0/b308aMbCs 2UPOCKON. Y2041 nogopoma no
uemeepmoli ocu He meHee 180 epadycos. [JonxcHa 6bimb 803MOHCHOCMb
OCHAWjeHUs1 CMEeHHbIMU Hacaokamu (Hanpumep, depicamesb KapaHodawla uau
hromacmepa, npucocka c cepgodguzamenem, MexaHu4eckoe 3axeamHoe
lycmpoticmego ¢ cepgodguzamesnem, ycmpolicmeo 0451 1a3epHOll 2pasUposKU Uau
lycmpoticmgo das 3D-neuamu). MUuHUMAAbHAS KOMNJAeKMayusi CMEeHHbIMU
Hacadkamu: nHeemMamuyeckull 3axeam (npucocka), MexaHuueckuii 3axeam,
Hacaoka Oepicamendb 0451 KAPAHOAWA/MAapKepa/pyyKu, HACaoKa nepexoOHUK
0/151 KpenjieHusl COBMeCmuMblX KOHCMPYKMUBHbIX Oemaseli U KOHCMPYKYull,
Hacadka nazepHoll 2pasupoeku, Hacaoka 3D-neuamu (011 pabombi ¢
naacmuxom PLA ¢ duamempom Humu 1,75 mm). [JonsiceH 6bimb OCHaujeH
cepeonpugodoM O/151 NHEBMAMUYeCKo20 U MeXGHUYeCKo20 3axeamos,
0becneuusaroWuM 8paujeHue 3ax8aueHHo20 06seKma 6o 8pemsi nepemMelyeHusl,
nogopom nepemeujaemoz20 00seKma 80Kpy2 8epmukaabHoli ocu. /ns
0becneueHust (PyHKYUOHUPOBAHUSI NHEBMAMUUECKO20 3aX8ama 00nxceH Obimb

ocHawjeH ecmpoeHHoll 8 Kopnyc MaHunyasamopa nomnoil. JJoaxcHa 6bimb

72.00

395000.00

28440000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

803MOJCHOCMb NOOK/IOUEHUs OONOAHUMEAbHBIX ycmpolicme (Hanpumep,
mpaHcnopmepa, peabca 0451 nepemewjeHust poboma, nyabma ynpasneHus mund
024cOlICMUK, KAMepbl MAWUHHO2O0 3peHuUsi, ONMUYECKo20 0amuuKa, Mooys
becnpogodHoz20 docmyna). Pobom-maHunyasmop 0oadiceH obecneuusamsb
nepemeujeHue Hacadku 8 npoCMpaHcmee, aKkmueayulo Hacaoku, 603MOMCHOCMb
no/yyeHus: cugHan08 om Kamepbl U 0amuUK08, 603MOACHOCTb yNpae/eHust
0onoaHUMenbHbIMU ycmpolicmeamu. Mamepuan kopnyca — aa0MUHULL
Tuamemp pabouell 30Hbl (6€3 yuema HagecHo20 UHCMpPyMeHma u yemeepmoti
ocu) He meHee 350 mm. MHmepdelic nookmoueHust — USB. JondiceH umemb
B03MOJICHOCMb ABMOHOMHOU pabombl U 8HeWHe20 ynpasneHust. /s eHelwHe20
ynpaeneHus domiceH b6bimb npedycMompeH nyabm, nooK/oUaemblil K pobomy
no Bluetooth. ¥Ynpaeastowuli KoHmposiep 00/ ceH Obimb COBMECMUM CO
cpedoli Arduino. ¥npagastowjuili KOHMpo/aIep coeMecmum co cpedoil
npoepammupogaHus Scratch u s3bikom npoepammupogarus C. [JondxiceH
0becneuusamb NOBOPOM NO NEp8bLM Mpem OCSIM 8 3d0aHHbIU Y201 U Ha
3a0aHHbIil y20/1, NOBOPOM No Yemeepmotli OCU HA 3A0AHHbIL Y20/, 08UdHCeHUe 8
koopouHambl X, Y, Z, nepemeujeHue Ha 3a0aHHOe paccmosiHue no
koopouHamam X, Y, Z, nepedauy 0aHHblX O meKyLUjem nonoXHceHuu ye108,
nepedauy OaHHbIX 0 MeKywux KoopouHamax uHcmpymenma. JonsceH
noodepacugamsb nepemelljeHue 8 0eKapmosblx KOOpOUHamMax U yeaax nosopoma
ocell, ¢ 3a0aHHOll CKopocmbio U yckopeHuem. Tunbl nepemeyeHuil 8
0ekapmogbix KoopOuHamax: OsudceHue No mpaekmopuu, 08UdCeHUe No
npsiMoli Medcdy 08yMsi mouKamu, nepenpbleusaHue U3 mouku U mouky (nepeHoc
o6wvexkma). Kopnyc dondicen 6bimb 8 3aujutjeHHoM UcnonHeHue (kaacca He
Hudice IP20).

ObpazogamesnbHbiil
Habop no MexaHuxe,
IMexampoHuKe u
[pobomomexHuke

\Habop doniceH bbimb npedHazHaueH 0151 npoeedeHus yuebHbix 3aHsamuli no
U3YUYeHUI0 OCHO8 MexampoOHUKU U po6OmMomexHUKU, NPAKMu4eckozo
npumeHeHusi 6a308bIX 31€MEHMO8 3AeKMPOHUKU U CXeMOMexHUKU, d makice
Haubo1ee pacnpocmpaHeHHoll 31emMeHMHOll 6a3bl U OCHOBHbIX MEXHUUECKUX
[peweHuil, npuMeHsieMbIX NPU NPOEKMUPOBAHUU U NPOMOMUNUpPO8aHuu
[PasnuuHbIX UHMCEHepHbIX, KubepHemuuecKux U ecmpausaemblx cucmem. B
cocmas Habopa doiCHbL 8XO0UMb KOMNAeKMytowjue U ycmpoticmed,
061a0arowjue KOHCMpYKMUBHOL, 31eKmpuueckoll, annapamHoti U npo2pammHoll
cosmMecmumocmbio 0pye ¢ Opy2oM. B cocmag Habopa dondiceH 8xo0umsn
KOMN/IeKmM KOHCMPYKMUBHbIX 3/1eMeHMOoe U3 Memasina oas cbopku makema

IMaHUNyAsYyUuoHHO20 poboma U KOMNeKm MemanaudecKux KOHCmpyKmueHbIX

wm.

72.00

215000.00

15480000.00
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Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

31emeHmo8 0451 cbopku makema mMobuabHoz2o poboma. B cocmae Habopa
00/121CHBI 8X00UMb NPUBOOAd PA3AUYHO20 MUNA: MOMOPbI C UHMe2PUPOBAHHbIM
WU 8HEWHUM 0amMUuUKOM NO/A0JMCeHUs — He MeHee 2uim, cepeonpugod 601bwol
— He MeHee 4wm, cep8onpugood Masbili — He MeHee 2Wim, Npugoo ¢
B03MOJICHOCMbBIO YNpasneHus 8 Waz080M pedcume — He meHee 2wum. B cocmas
Habopa 00nCHbI 8X00UMb 31eMeHMbl 0151 COOPKU 8AKYYMHO20 3aX8amda:
BAKYyMHAs NpUCOCKA — He MeHee 1wm, 31eKmpoMAazHUMHbIL KAanaH — He
ImeHee 1wim, eaKkyyMHblli Hacoc — He meHee 1wim. B cocmae Habopa dondicHa
8X00UMmb 31emMeHmHas 6asa 041 npomMomuNUPO8aHusi: niama o5 becnaeyHozo
npomomunupoeaHust, KOMI/IeKm npogooos pasAUYHO20 Mund u ONUHbI,
KOMN/ieKm pe3ucmopos, KOMI/eKm c8emoouo008, ceMucezmeHmHblil
uHOoukamop, oucneli JKK-muna, KHONku — He MeHee 5wm, nomeHyuomMempbl —
He MeHee 3wm, uHpakpacHbili damuuK - He MeHee 3wim, y1bMpa3eyKoeol
0amuuk - He MeHee 3wm, 0amuuK memnepamypsbl - He meHee 1wum, damuuk
oceelwjeHHocmu - He MeHee 1wm, MoOy/b Bluetooth — He MeHee 1wum, MOOYy/b
\MK-npuemHuka — He MeHee 1wum, Modyab K-nepedamuuka 6 gude KHONOUHO20,
nynbma ynpagaeHust — luim, akkymyasmop — He MeHee 1wm, 3apsioHoe
lycmpoticmgo — He meHee 1wum. B cocmae Habopa 0odiceH 8Xo0umb
IMyIbMuUOamMuuK 015 usMepeHus memMnepamyphbl U 81a*CHOCMU OKpyxcaroujell
cpeodbl — He MeHee 1wm. Myabmudamuux domiceH 061adamb 8CMpPOeHHbIM
IMUKDOKOHMpO//1epoM (makmoeas uacmoma - He MeHee 16 MI'y, wuHa OaHHbIx
— He meHee 8 Kbatim), uHmepeeticamu 0151 NOOKAIOUEHUS. K 6HELUHUM
lycmpolicmeam: yugposble u aHanozosble nopmnl, 1-wire TTL, pazsem muna
IRJ. B cocmag Habopa 0oA3tceH 8X00umb KOMNIeKM yHUBEPCANbHBIX
8bIULC/IUME/NbHbIX MOOY/ell, npedcmasasitowjux coboil 6azosyro naamy, naamy
[pacwiupeHusi 0151 cemegozo 83aumodelicmeusi U niamy nooK/MoUeHuUst cui0eoti
Hazpy3Kku. Bxoosiwjue 8 komniaekm ycmpolicmaa 001%cHbl 061adamb
00HOBpeMeHHOU KOHCMPYKMUGHOL, 31ekmpuyecKoli, annapamoti u
npo2pammHoll coemecmumocmbto opye ¢ opyeom. bazoeas niama
YHUBEpCAIbHO20 8bIUUCAUMENLHO20 MOOYAS OOANHCHA npedcmaensims cooli
npozpammupyembili KoHmposep 8 cpede Arduino IDE uau aHan02uyHbIX
c80600HO pacnpocmpatsiemMbix cpedax pazpabomku. Bazogas niama 0oaxcHa
06/1a0amb 8cmpoeHHbIMU UHMepbelicamu 0451 NOOKAOUeHUst Yugposbix u
aHasn0208bix ycmpoticma, cmpoeHHbiMu uHmepgeticamu USB, UART, 12C,
SPI, 1-wire TTL, Bluetooth, WiFi. Ilnama pacuupeHus 0oaxcHa obecneuugamb

803MOHCHOCMb NOOK/MOUEHUS YHUBepCd/IbHO20 8blHUC/1Ume/ibHO20 Moay/m K
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cemu nocpedcmeom uHmepdetica Ethernet. IInama pacwupeHus 0oMxicHa
061a0amb nopmamu 6800a-8b1800A 0151 NOOK/MOUEHUs1 YUPPOBbIX U AHAN0208bIX
lycmpoticma, unmepgelic SPI u 603MOM#CHOCMbIO NOOK/IIOUEHUSs BHeWHell Kapmbl
namsmu. Iliama pacwupenus 041 NoOKAOUeHUsl CUI080Ll Hazpy3KU 00MXHCHA
0becneyu8amb 803MOACHOCHIb NPSIMO20 NOOK/IOUEeHUSs 8HelUHell CU1080L
Hazpy3KuU, a makdxice pegyaupyemoii Haepy3ku nocpedcmeom PWM
uHmepdetica. B cocmag Habopa 0oaxceH 6xo0umb Npo2pammupyemblil
KoHmposep, 0becneuusaiowuli B03MOMCHOCMb OCYyWecmensimb pa3padomky
npoepamMmHoz0 Koda, ucnoab3ys UHCmpymeHmaputi cped paspabomku Arduino
IDE u Mongoose OS u s3bikog npoepammupoeaHust C\C+ +, JavaScript.
[I[Tpoepammupyembiii KOHmMpotep 0oaxceH 0baadamb nopmamu 015
nooK/oueHuUst YugposbixX U AHA/N0208bIX yCmMpoLicma, 6CMpPOeHHbIMU
npoepamMmupyembiMu KHONKaMu U 31eKmpoMeXaHu4ecKumu Mooyasimu o1
Op2aHu3ayuu cucmembl pyYHO20 ynpaeneHust, BCmMpOeHHbIMU
npozpammupyembiMu cgemoouodamu 051 UHOUKayuu paboyez2o pexcumd,
ecmpoeHHbiMu uHmepegeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmae Habopa doniceH 8xo0umb MOOY/b
mexHUUecko20 3peHust , npedcmaesasowuli coboll eblyUcAUmMenbHOe
lycmpoticmgo co 6cmpoeHHbIM MUKPONPOYeccopoM (Kon-eo sidep - He MeHee
4wm, uacmoma sidpa He meHee 1.2 I'Ty, o6vem O3Y - He meHee 512M6, 06vem
gcmpoeHHol namsamu - He MeHee 81°6), uHmezpupogaHHoll Kamepou
(MakcumanabHoe paspeuieHue 8u0eonomoka, nepedagaemozo no uHmepdeticy
USB - He meHee 2592x1944 e0.) u onmuueckoli cucmemoti. Modynb
mexHU4eCK020 3peHust 00/1%ceH 061a0amb COBMeCMUMOCMbIO € PA3AUUHbIMU
npoepammupyemMbiMu KOHMpoAiepamu ¢ NOMoWbto uHmepdeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. MoOy/nb mexHU4ecKo20 3peHust 00AHCeH
0becneuusamb 8bINO/MHEHUe 8CeX UdMepeHUll U 8bluUcaeHUll NOCpedCcmeom
COOCMBEHHbIX 8bIULICAUME/bHBIX 803MOXCHOCMEL 8CMPOEHHO20
ImMukponpouyeccopa. Moody/ib mexHuuecko2o 3peHus 0ondxiceH 0b1adamb
B03MONCHOCMbIO KOMMYHUKAYUU C GHA/A02UYHBIMU MOOY/ASIMU NOCPeOCMEoM
WuHbl Ha 6aze nocnedosamenbHo20 uHMepgelica ¢ yeabio oanbHelilel
nepedauu pe3yabmamos usmepeHuli 2pynnbl MoOysell Ha ynpasasioujee
8bIULC/AUMeNbHOe yCmpolicmeo, nooKIUeHHoe K 0aHHOU wiuHe. Mody b
mexHUUecko20 3peHust 00/ ceH obecneuusamb HACMPOUKU pexicumMos8 pabomnl -
Hacmpoliky skcno3uyuu, batavca 6e1020, Y8emMopasHOCMHbIX COCMABASIOUWUX,
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06Hapycusaemoli obaacmu uzobpadiceHus, nonoxceHUue 0OHapyHcusaembix
obsacmell omHocumenbHo Opye Opyad, MawuHHoe ofyueHue napamempos
HelipoHHbIX cemell 015 0OHApyJiceHus 06sekmos, hopmy u 3akoO0UPOBAHHBIE
BHaueHUst 06HApyJHcUBAeMbIX MApKepos mund Aruco, pazmepbl
0OHapyJcusaeMblx OKpYHCHOCMell, KBaopamoe U mpey2o0/bHUKO8, Napamempoe
KOHMpacmHocmu, pasmepos, KpUusU3Hbl U NOA0NHCEHUs: pACNO3HABAEMbIX AUHULL
\Habop 0oaiceH obecneuusamb 803MOACHOCMb pazpabomku mooenu
IMObUIbHO20 poboma, ynpasnsemoil @ FPV-pedicume nocpedcmgom
npoepammHozo obecneueHust 0/ NePCOHAbHO20 KOMNbIOMepd U MOOUMbHbIX
lycmpoticma Ha 6a3e OC Android unu I0OS, obecneuugaroujezo 803MOHCHOCTb
ynpaeneHust MOBUIbLHLIM POOOMOM U 6CMPOEHHbIM MAHUNYASIMOPOM
nocpedcmeom 2pacpuueckoeo unmepdelica, eknouaroujum 8 cebs Habop KHONOK
u nepexaouameseti, dxcoticmuk, obnacmb 01 omobpadiceHus gudeo. Habop
00/10ceH 0becneyugams 803MOACHOCb U3yHeHUsl OCHO8 pa3pabomku
NPO2PAMMHBIX U ANNAPAMHbIX KOMIN/IEKCO8 UHHCEHEePHbIX CUCMeM, peweHull 8
chepe "HnmepHem gewell", a makaice peweHull 8 06aacmu pobomomexHuKu,
LCKYCCMBEHHO20 UHMes/1eKmda U MAauHHo20 obyueHusi. B cocmag Habopa
00/12#CHO 8Xx00UMb NOCODUE NO U3yUeHUI0 OCHO8 31eKMPOHUKU U CXeMOmMexHUKU,
pewenuli 8 cpepe "HHmepHem eewjell”, pazpabomku u npomomunupo8aHuo
IModeseli pobomos. B cocmae Habopa 00A#CHO 8xo0uMb NOCobUe No U3yyeHuUo
0CHO8 paspabomku cucmem mexHUUECKo20 3peHus U 31eMeHmos
LCKYCCMBeHHO20 UHMe/1eKmd.

ObpazosamebHblli
KOHCmpYKmop 015
npakmuku 6/104H020
npo2pamMmupo8aHusi
KOMN/1eKmoM 0amuuKos

PobomomexHuueckuli Habop npedHazHaueH 0/ U3yueHusi OCHO8
[pobomomexHuku, demaneil, y3108 U MEXAHU3MO8, HEOOXOOUMbIX 0/11 CO30aHUS
[pobomomexHuueckux ycmpoticma. Habop npedcmaeansiem coboli komniekm
CMpPYKMYPHBIX 31eMeHMO08, COeOUHUME/bHbIX 31eMEeHMO8 U
5/1eKmpomexHuUecKux KomnoHeHmos. Habop no3eonsiem npogodums
SKCnepumeHmbl no npedmemy ¢pusuka, co30asams U NPO2PAMMUPOBAMb
cobupaembie modenu, u3 KOMNOHEHMOB, BX00SILUX 8 e20 cocmas, pabouue
IMOOe/u MOOWIbHBIX U CMAYUOHAPHbIX pOOOMomexHuU4ecKUx ycmpolicme ¢
aemomMamu3upo8aHHbIM ynpasaeHueM, 8 mom uucae Ha KOAECHOM U
2yCeHUUHOM X00y, d MAK#ce KOHCMPYKYuUll, OCHOBAHHbIX HA UCNOAb308AHUU
[PasnuuHbIX 8UO08 Nepeday (8 MoM Uuc/e YepessiuHbIX U 3ybuamsbix) a maxaice
pbiuazos. BcmpoeHHbie 6ecnpogodHbie cemesble peweHust (Wi-Fi u Bluetooth),
B03MOJCHOCMb UHMe2payuu ¢ becniamubim obaauHbim IT1O, obecneuusaiom

BO3MOJMCHOCMb NpAKmMuyeCcKo2o u3yyeHus mexHosno2uil UHmMepHema eemeii u
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0CHO8 UCKYycCmeeHHO020 uHmesnekma. Obecneuugaemcsi 803MOHCHOCMb
06Be0UHEeHUs1 HeCKObKUX pob0mos, COOPAHHbIX U3 N0OOOHbIX HAbOpos, 8
2pynnbl ¢ cemesbiM 83aumolelicmeuem. ITpedycMompeHa onyuoHanbHAs
B03MOJNCHOCTb paCcUUpeHUss OONOAHUMEeAbHbIMU KOMNOHeHmamu (He
8X00AWUMU 8 CMAHOAPMHYIO KOMNAeKMayuio), no3eos0WuUMU U3yuamsb
mexHuueckoe 3peHue U NpomMbiuLieHHylo pobomomexHuky. TIpedycmompena
803MOJCHOCMb pabombl HAbopa ¢ OONOAHUMENAbHbIMU 06AAUHBIMU CePeUCAMUL.
[I[IpedycmompeHbl MUHUMYM 08a NPO2PAMMUPYeMblX KOHMpo/1epd 8
n/1acmuKoeblx KOpnycax, no3gosiloujux 0OHOBPeMeHHO co30aeamb 2 eapuaHma
[po60mo8 pasauuHo20 Ha3HaueHusl, UMeWUx 803MO*CHOCMb pabombl KAK 8
NOMOKOBOM pedjcume, MAK U ABMOHOMHO; NO38O/SIOWUX Peanu308dmb
0OyUeHUe Npo2paMMUpPOBAHUIO 8 HECKOLKUX Cpedax pa3pabomku Ha
[pazauuHbIX A3biKax (k npumepy, 8 cpedax Mblock, Arduino IDE, Ha si3bikax
Scratch, C, Python, micro Python). Kak MuHuMmym 0OuUH U3 KOHMpPOA1epo8
UMeem 8CMpPOeHHYI0 ONepayuoHHylo cucmemy, ecmpoeHHble Wi-Fi u Bluetooth,
nopm 0451 NOOK/OUeHUs1 NOC1ed08amebHO COeOUHsIeMbIX BHEWHUX yCmpoticme
(He meHee 20 00HOB8peMeHHO NnoOK/IoUaeMblx ycmpoticms). Kak MuHumym oouH
U3 KOHMPO//1epo8 UMeem 803MON*CHOCMb 0OHOBPeMeHHOl 3anucu He MeHee 8
npoepamm, ¢ 803MONCHOCMbIO NepekmoyeHust Medxicdy Humu. Kak MuHumym
00UH U3 KOHMPO/1epo8 uMeem noaHoygemniil ducnaell (IPS), nozgonsiiowjuil
8b1800UMb OAaHHblE C 0aMYUK08 6 8ude mabauy u epagukos, a makdice
co30agamb 8CMpOoeHHble 8 KOHMPo/iep sudeouzpbl. Koauuecmeo ceHcopos u
UCNo/HUMebHbIX YCMpOLICM8, 8CMPOEHHbIX 8 OOUH U3 KOHMPO/1epos, - He
imeHee 10 wim. Obujee Koauuecmeo 31emeHmos 8 Habope He meHee 400 wm., 8
mom uucae nookaouaemble mooyau: - Bluetooth modyb, - 0gotiHoli damuuk
IUHUL, - YIbMPA38yKo8oLi 0amyuK paccmosiHus, - 0amuuK yeemd, - 0amuuk
KacaHus snekmpomexaHuueckutl, - IR Mody/b, - MOMOP NOCMOSHHO20 MOKA C
[pedyKmopom — He meHee 2 wim., - Cepeonpugoo, - nyabm OUCMAHYUOHHO20
ynpaenerus IR. Habop doniceH 6bimb YKOMNIEKMOBAH AKKyMy/ASIMOPHbIMU
bamapesmu. [IpoepammHoe obecneueHue, ucnonb3yemoe 01s
Npo2pamMmupos8aHus cobupaembix pobomomexHu4ecKux mooeaeli u ycmpoticma,
00/121CHO BbIMb dOCMYNHO 015 becnaamHoeo ckauueaxus u3 cemu MHmepHem u
nocnedyroujezo ucnonb308aHUsl.
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obopymoBaHue"

IMHOo20¢hyHKYUOHA/TLHOE
cmpolicmeo (npuHmep,
CKaHep, Konup)

Tun ycmpoticmea: MHozoyHKYuoHaabHoe ycmpoticmeo (M®DY); LleemHocmb
neuamn: uepHo-6eaas; TexHonoe2us neuamu: 3neKmpoepacguyeckas (Aa3epHas,
cgemoduooHas); @opmam neuamu: He meHee A4; Tun ckaHupogaHus:
npomsscHbIl/NiaHwemHbili; Bo3amoxcHoCmb CKaHUpos8aHus 8 popmamax: He
menee A4; Cnocob nookmouenusi: LAN, Wi-Fi, USB

wm.

72.00

40000.00

2880000.00

IHoym6yk

@dopm-¢pakmop: Hoymbyk; Pa3zmep OuazoHanu: He meHee 15.6 Orolimos;
PaspeweHue 3kpaHa: Full HD, Quad HD uau Ultra HD; O6wuli o6sem
lycmaHoenenHoll onepamueHoll namsmu: He MeHee 8 I'baiim; MaxkcumanbHbliil
06wuli noddepatcusaeMblii 06bem onepamueHol namsamu: He meHee 16 I'6atim;
O6vem SSD Hakonumensi: He meHee 240 I'bailim; BecnpogooHas cesisb: Wi-Fi;
[Konuuecmso scmpoeHHblx 6 kopnyc nopmoe USB: He meHee 2, u3 KOmopbIX He
imeHee 1 donicHo 6bimb USB eepcuu He Hudice 3.0; PaszpeweHue 836-kamepbil,
\Mnuxcenb: He meHee 0.3; BcmpoenHbili MukpogoH; Kaaguamypa ¢ packaaokoti
u mapkupoekoli knasuw QWERTY/HIL]YKEH; IToddepaicka cmaHdapmos
becnpoeodHoli cessu: 802.11a/b/g/n/ac; IIpouzeodumenbHOCMb Npoyeccopa
(3HaueHue nokazamenst «CPU Mark» no mecmy «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): He menee 5000
eOuHuy; Haauuue mavunyasmopa mbiwib 8 KoMniekme: 0d; YCcmaHoeneHHas
onepayuoHHas cucmema ¢ epacgpudeckum noib3oeamenbCKuUM uHmepgeticom,
cgedeHUs1 0 KOMOPOM BK/H0UeHbl 8 eOUHbILl peecmp poCCuticKux npoepamm o1s
9/1eKMPOHHBIX 8bIUUCAUMENbHBIX MAWUH U 6a3 OQHHbIX; YCMAHOBAeHHbIl
nakem ogucHo20 npo2pammMHO20 obecneyeHus, COBMeCmuMozo C
lycmaHoeneHHoll onepayuoHHoLl cucmemoti, cee0eHUs1 0 KOMOPOM BK/IOUEHbI 8
eOUHbIl peecmp pocCUliCKUX NPpo2pamm 0151 31eKMPOHHbIX 8bIULICAUMEAbHbIX

MawiuH u 6a3 OaHHbIX.
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MToroBasi CTOMMOCTB I10 pasfeny

17568000.00

IToroBasi CTOMMOCTBD MO HanpaB/JIeHUI0

159336000.00

HaumeHoBaHue HanpaBjieHus: "O6opydogaHue 0151 06ujeoOpazoeamesibHbIX Op2aHu3ayull, s16/AI0WUXCS MAI0KOMN/1eKmHbivU "

HanMeHoBaHue pasjena:
"EcTecTBeHHOHayuHast
HarpaB/IeHHOCTh"

IToroBasi CTOMMOCTb TI0 pa3jeny

0.00
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HanmeHnoBaHuve paszena:
" [Jono/IHUTe/IbHOE
ob6opymoBaHue"
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MToroBasi CTOMMOCTb I10 pasfeny 0.00
HanmMeHoBaHue pasfena:
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obopysoBaHue”
MITorosasi CTOMMOCTb IO pa3zeny 0.00
AToroBasi CTOMMOCTB 110 HanpaB/IeHUI0 0.00
159336000.00
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