YTBEPX/JALIO

WHbpacTpyKTypHBIH ucT. ViBaHOBCKast 06/1acTh
"Co3zanue ¥ HYHKIMOHMPOBaHUE IeTCKUX TeXHomnapKoB "KBanTopuyM'" Ha 6a3e o61jeobpa3oBaTesibHbIX
opranuzaiuii — (VMHH 3706004443, KIIIT 370601001)"

Houenkuii [TaBen AHpeeBUY

B paMKax peayu3saruu Meponpustvs "ChopMUPOBaH U yTBepP)KIeH WHGPACTPYKTYPHBIN JIUCT [I7IsI OCHAIIIEHUS
[ITxonbHOrO KBaHTOpHYyMa"
ZIopoykHoU KapTel "Co3/aHue U QYHKI[MOHUPOBAHUE TeTCKUX TeXHOapKoB «KBaHTOprymM» Ha 6a3ze
06111e006pa3oBaTeIbHBIX OPraHyU3arui"

B 2024 rony
CBOJJHASAI UTH®OPMALIUSA
Ne i/ HaumeHoBaHNe HanlpaBJ/IeHUsA CTouMOCTB, pyo.
1 IEcmecmeeHHOHAay4Hasi Hanpas/eHHOCMb 2115300.00
2 TexHono2uueckasi HanpasneHHocmb. POBO 10959568.00
3 TexHono2uueckas HanpasaeHHocms. BUO 3325000.03
4 [KomnblomepHoe U npe3eHmayuoHHoe 0bopydosaHue 2738500.00
5 ObopydosaHue 0151 dono/HUMe/NbHbIX HanpasneHutl 2035100.00
BCEI' O* 21173468.03

* Cymma BCET'O donxcHa coomeemcmaogamb obwjeli cymme cybcuduu (pedepanbHbill U pe2uOHAbHbiIl

610021cem)

OTBeTCTBeHHBINH
HCIIO/THUTE/Th

(PHO, KO0/DKHOCTB)

(HoMep MoOuIBHOrO TenedoHa, email)




NH}pacTpyKTypHBbIH JIUCT

HaumeHnoBaHue
obopyaoBanus (PBITIO)

Kpatkue npuMepHbIe TexHUUeckue xapakTepuctuku (PBITIO)

Eguanna
W3MepeHus

KosmuecTBO

Iena, pyo0.

CTouMOCTB,
pyo.

HaumeHoBaHue HanpaBJ/ieHus: "FEcmecmeeHHOHAyuHasi Hanpag/jieHHocmb "

HavMeHoBaHUe pasjesna:
"EcTecTBeHHOHayuHast
HarpaB/IeHHOCTh"

[Tugpposas nabopamopus
«Xumusi» npodpunbHas
0711 nedazoza

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

4.00

105000.00

420000.00

Iugpposas nabopamopus
«Dusuxa» npoduabHasn
04151 nedazoaa

Obecneyusaem 8bINOMHEHUE FIKCNEPUMEHMO8 N0 meMam Kypca (pu3suKu.
[Komnaekmayusi: BecnpogodHotll My/ibmudamuuk no ¢usuxe ¢ 6-10
ecmpoeHHbiMU damuukamu: Lugpoegoli damuux memnepamypbl ¢ OUANA30HOM
uzmepeHus He yce uem om -20 do 120C Lugposoii damuuk abcoaomHozo
0ae/neHus1 ¢ 0uanasoHom usmepeHus He yoice uem om 0 0o 500 kIla Jamuuk
IMA2HUMHO20 Nos ¢ OUANA30HOM UMepeHust He yce uem om -80 0o 80 mTn
/lamuuk HanpsxceHust ¢ Ouana3oHaMu U3MepeHusl He yoce uem om -2 00 +2B ;
om -5 0o +5B; om -10 0o +10B; om -15 do +15B Jlamuuk moka He yice uem
om -1 0o +1A Jlamuuk akcenepomemp C nokasamensmu He mMeHee uem: +2 g;
+4 g; +8 g OmoenbHble ycmpoticmea: USB ocyunioepag He meHee 2 KaHand,
+/-10 B Akceccyapbl: Kabeab USB coeduHumenbHbiil 3apsoHoe ycmpoticmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy KoHcmpykmop 0ns
nposedeHus 3KcnepumeHmos8 Kpamkoe pykogoOCcmeo no skcnayamayuu
yugppoeoii nabopamopuu Ipoepammtoe obecneueHue Memoouueckue
Ipekomendayuu (40 pabom) Hanuuue pycckosi3bIuHO20 catima noddepicKu

\Hanuuue 8u0eopoauKos.

wm

4.00

105000.00

420000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

[Tu¢pposas nabopamopus
no ¢gusuonozuu
(npocpunbHbiil ypoeeHb)

Obecneuusaem npogedeHue UCCAe008aHUSI NO PyHKYUOHUPOBAHUIO
ues08eueckozo opeaHusma. Komnaekmayus: Becnpo8oOHOU Mynbmuoamuuxk
no ¢usuonozuu ¢ 5-10 sCmpoeHHbIMU damuukamu: JJamuuk apmepuaibHO20
OaeneHus (0...250 mm pm. cm.) [Jamuuk nyabca ¢ 0uanasoHoOM U3mepeHus He
yatce uem om 30 do 200 yo/muH [Jamuuxk memnepamypbl meaa ¢ 0uanazoHoMm
usmepeHus He yce uem om +25 0o +40C Jlamuuk uacmomsl ObIxaHUst €
duanazoHom usmepeHus He yice uem om 0 0o 100 yuxkaoe/muH JJamuux
ycKopeHusi ¢ nokasamensmu =2 g; +4 g; +8 g OmoenbHble ycmpolicmea:
VIlamuuk SKI" ¢ duana3oHom usmepeHus He yce uem om -300 do +300 mB)
/lamuuk cunomep ¢ 0uanazoHom usmepeHus He yice uem om 0 0o 40 H Jlamuuk
oceeljeHHocmu ¢ 0uanasoHoMm usmepeHusi He yoce uem om 0 do 180000 sk
IAkceccyapbl: Kabeab USB coedunumenbHbiil 3apsioHoe ycmpolicmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamkoe
[pykosoOcmeo no skcnayamayuu yugpoeoii nabopamopuu IpoepammHoe
obecneueHue Memooduueckue pekomeHoayuu He meHee 20 pabom Haauuue
YCCKOSI3bIUHO20 calima noddepicku Haauuue 8udeopoauKos.

wm

1.00

105000.00

105000.00

IMukpockon yugpoeol

Tun Mukpockona: 6uonozuueckuti Hacadka Mukpockona: MOHOKYASIpHAS
\HasnaueHue: nabopamopHbili Memod uccnedogaHusi: ceenvioe noie Mamepuan
ONMUKU: onmu4eckoe Cmeka10 YeeauueHue MUKpockona, kpam: 64 — 1280
Okyaspbl: WF16x O6sekmusebi: 4x, 10x, 40xs (noonpyscuHeHHbIl)
IPegonibeepHas 2on0eka: Ha 3 obsekmuga Tun nodceemku: 3epkano ui
ceemoduo0 PacnonodiceHue noocgemku: 8epxHsisi U HUXCHASE Mamepuan
kopnyca: memann IIpedmemubiii cmoauk, mm: 90 McmouHux numarus: 220
B/50 I'y Yucno mezanuxceneli: 1

wm

15.00

18020.00

270300.00

LTupposas nabopamopus
no sxKon02UU

Obecneuusaem npogedeHue yuebH020 IK0A02UUECKO20 MOHUMOPUH2a
UHCMpyMeHmanbHbMU Memooamu. Habop npumeHsemcs npu usyyeHuu
9KoM02UU, bUOA0UU, XUMUU, 2e02paduul U npupodosedeHUs, d makice 0s
UHOUBUOYA/IbHBIX UCCAe008AHUS U NPOEKMHOU desimeabHOCMU WKOAbHUKOB.
[Komniekmayus: bBecnpogodHoll Mya1bmudamuuk no 3K0102U4ecKomy
IMOHUMOPUH2Y C 8-10 BCMpOeHHbIMU Oamyukamu: Jamuuk Humpam-uoHos
Vlamuuk xnopud-uoHos Jlamuuk pH ¢ ouanazoHom uamepeHust He yice uem om
0 0o 14 pH /Jamuuk enaxcHocmu ¢ duana3oHom usmepenus 0...100% Jamuuk
oceeljeHHocmu ¢ 0uanasoHom usmepeHus He yace uem om 0 do 180000 sk
/lamuux memnepamypbl ¢ OUANA30HOM U3MepeHUs He yxce uem om -20 0o
+140C Jamuuk 31ekmponpogodumMocmu ¢ Ouana3zoHamu UsmepeHusi He yice

uem om 0 0o 200 mxCm; om 0 0o 2000 mkCm; om 0 do 20000 mxCm JJamuuk

wm

5.00

180000.00

900000.00




KOMMieKc 0451 U3yueHusi
[pobomomexHuxu, 3D
IMoOdenupoeaHus u
NpOMbIULIEHHO20
OusaiiHa

[pazbopHbili 3D npunmep. Obaacmb neuamu: 200 mm x200 mm x 200 mm
IMakcumanbHasa ckopocmb neuamu, cm3/u:> 30 Ckopocmb nepemeujeHust

[Kanubpogka naamgopmbi:[Tonyasmomamuueckas Konuuecmeo conen Ha

/TeyxcmopoHHee MakcumanbHas memnepamypa niameopmbl 045 neuamu: <

CKaHepa u npoepammHoz0 obecneyeHus no pomoepammempuu. C60pHo-

neuamarowjeli 20108ku, mm/c:= 80 Tun coemecmumozo ¢ 3D-npuHmepom
niacmuxa: PETG, SBS, PLA, ABS HMnumepdetic nookmoueHusi: USB Flash

neuamarowjeli 2onogke: om 1 wm MuHumanbHas moawjuxa caos: > 0.01 u <
0.05 mm [Juamemp conaa: = 0.3 u < 0.5 mm MakcumanbHas memnepamypa
neuamaroujetl 2on0eku: > 250 epad. C OxnadxcoeHue 30Hbl neuamu:

150 epad. C Tun nnamgopmbl 015 neuamu: ITodozpesaemasi CoeMHasi Ha

Ne HaumeHnoBaHue Epununa CrouMocCTh,
Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO) KomuecrBo | IleHa, pyo0.
n/m |obopyaoBanus (PBITIO) H3MepeHHs pyo.
memnepamypbl oKpydicarowjeli cpedbl C OUana3zoHOM U3MepeHUsl He yice uem om
-20 0o +50C OmoenbHble 0amuuku U Myabmuoamuuku: Jamuuk 38yka c
hyHKyueli uHme2pupoBaHus C OUANA30HOM U3MepeHUsl UdCmom He MeHee UeM
om 50 I'y 0o 8 kI'y; lJamuuk e1axcHOCMu nousbl ¢ OUANa30HOM U3MepeHUsl He
yatce uem om 0 0o 50% JJamuuk okucu y2aepooa ¢ 0uana3oHOM usmepeHus He
yorce uem om 0 0o 1000 ppm Myabmudamuuk onmu4eckoil niomHocmu u
IMymHOCMU O 6CmMpoeHHbIMU damuukamu: JJamyuk onmu4eckol n1omHocmu
470 HM ¢ duanazoHom usmepeHusi om 0 0o 2 D JTamuuk onmuueckoti
niomuHocmu 525 HM ¢ duanazoHom usmepeHust om 0 do 2 D Jlamuuk
onmuueckoll ntomHocmu 630 Hm ¢ duanazoHom uzmeperus om 0 do 2 D
/lamuuk MymHOCmu pacmeopos ¢ duanazoHom usmeperusi om 0 do 200 NTU
\Akceccyapbi: Kabeab USB coeduHumenbHbiil (2 wm.) 3apsoHoe ycmpoticmgo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low Energy CmepaiceHb 015
Bakpenienus oamuukog 8 wmamuee Kpamkoe pykogodcmeo no skcnjyamayuu
yupoeoii rabopamopuu IIpoepammHoe obecneueHue Memoduueckue
IpekomeHoayuu He meHee 20 pabom Ynakoeka Haauuue pycckosizbiuHo2o
catima noddepicKU, Haauuue 8Uu0eopoauKos.
MToroBasi CTOMMOCTb I10 pasfeny 2115300.00
ToroBasi CTOMMOCTb 110 HanpaBJ/JIeHUI0 2115300.00
HaumeHnoBanue Hanpas/eHusi: " TexHonozuueckass HanpasaeHHocmb. POBO"
HaumeHoBaHUe pa3fena:
1 "TexHosioruyeckas
HaTpaB/IeHHOCTb.
POEO"
UlabopamopHbili [Komnzekc cocmoum u3 c6opHo-pasbopHozo 3D npunmepa, pyuHozo 3D wm 3.00 300000.00 900000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

Basxcumax, pukcupyemas Ha niameopme Haauuue 3akpbimozo kopnyca: Hem
dopmam ¢patinoe 015 neuamu: GCODE Tun ynpasneHusi npuimepom: IlaHenb
ynpaeneHusi ¢ ducnaeem Ha kopnyce ycmpoticmea Tun Hanpasasowux:
KOHCMPYKYUOHHBIU npocpunb Pyunoti 3D ckavep. TouHOCMb CKAHUPOBAHUSA: >
0.05 u < 0.1 mm CKOpocmb CKAHUPOBAHUS1, MAH. mouek/cek: > 2 dopmam
coxpaHeHus pe3yabmamos ckaHuposaHus: vrml, ply, obj, stl BoamooicHocmb
ckaHuposaHusi 8 ygeme: Jla Haauuue ceHcopHozo skpaHa: Hem Jauna USB-
npoeoda:> 3 m TexHonoeusi 3D-ckaHuposaHusi: Onmuueckas 3azpy3ka
npecemog(wabaoHos) ckaHepa:Hatuuue OyHKYuu nocmobpabomku:Obpeska
mooenu, PasdeneHue modenu Ha omoenbHble uacmu, YoaneHue AUWHUX
91emeHmo8, YoaneHue omeepcmuil, co30aHue ¢pomopeanucmuuHoll mekcnypbi,
cpasHeHue 3D modeseli medcdy coboli, uzmepeHue pazmepos mooesnel
CeueHUsIMU 8 DyYHOM pexcume, skcnopm ceueHuli 8 XLS ITpoepammHoe
0becneyeHue 0151 c030aHust MoOeseli Memodom pomoepammempuu: HaauUue
YnpaeneHue nosopomubim cmosaom no Wi-Fi: /la MuHumanbHoe paccmosHue
CKaHUposaHus: <25 cm

\basoeblil
[pobomomexHuueckuti
Habop

ObpazogamesnbHbili HAbop domiceH npedcmasnsimb coboli Habop 015
[paspabomku npozpammupyemblx Moodenell aBMoHOMHbIX pobomos. B cocmas
Habopa 00nX4CHBI 8X00UMb: KOHCMPYKMUBHble, COeOUHUMe/bHble U KpenejicHble
9/1eMeHMbl U3 NIACMUKa u amoMuHust - He meHee 100 wm, npo2pammupyembili
KoHmposnep - He MeHee 1wm, 31ekmpodgu2ament NOCMOSHHO20 MOKA C
KpymswjumM MOMeHmMoMm He meHee 3,6 Ke/CM - He MeHee 2 wm, 0amyuxu u
5/1eKMPOHHble KOMNOHEHMbl- He MeHee 6 Wm, aKKyMyAsimopHyto bamapero ¢
HanpsisceHuem He meHee 6B u emkocmbio He meHee 1500 MAu - He meHee 1 wm,
BapsioHoe ycmpolicmeo 045 akkyMmyasmopHoll bamapeu - He meHee 1 wm.

I Tpoepammupyemblil KOHMpPO/IEp O0NNHCEH COOePHCaAMb: NOPMbL 05
aHA/10208bIX OAMUYUKOB - He MeHee 3 wim, nopmbl 0415 Yuposbix OamMUUKO8 - He
imeHee 3 wm, nopm dasa I12C ycmpoticma - He meHee 1 wim, nopm 05
cepeonpugodos - He MeHee 6 Wm, nopm 0/151 MOMOPOS - He MeHee 2 uim, nopm
07151 3HKOOepo8 - He MeHee 2 wim, o6wsem flash namsimu He menee 32 Kb.

I Tpoepammupyemblil KOHmMpoanep 0oaxceH obecneyusams 803MOHCHOCMb
npospammupogaHus pobomoe 6 cpede 610UHO-2paguUecKo20 muna unu 8
c80600HO pacnpocmpaHsemblx cpedax pazpadomxu ¢ NOMOWbI0 MeKCmMogo20
13bIKA NPO2PAMMUPOBAHUS. [JamyuKu U 3/1eKMPOHHble KOMNOHEHMbl OOANCHBI
codepocamb: Ybmpazeykoeoti 0amuuK paccmosiHus 0onxceH obecneuusams

cOOpaHHy0 MoOe/b B03MONCHOCMbIO U3Mepsimb paccnosiHue He MeHee 4

wm

8.00

140000.00

1120000.00




Ne HaumeHnoBaHue Epununa CrouMocCTh,
Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO) KomuecrBo | IleHa, pyo0.
n/m |obopyaoBanus (PBITIO) H3MepeHHs pyo.
mempoeg - He meHee 1wim, KHonka-mo0ynb 0oaxceH obecneyugams COGpaHHyo
IMOOe/1b 603MOHCHOCMbIO ONpedesmb HAXCAmus Ha KHONKY - He MeHee lwum,
/Tamuuk yeema 0onxceH obecneuugans COOPAHHYIO MOOeb 803MOHCHOCTBIO
onpedesneHus ygema obwvekma, npedHazHaueH 015 usmepeHusi RGB-
cocmaegnsiowux U ypoeHsi 0ceeljeHHoCmu, 0amuuK 0014CeH co0epicams He
IMeHee 12 ceemouyscmeumesbHbLX 31€MEHMOo8 - He MeHee 1 wm, 3ymmep-
IMOQY/b 00dKCeH 0becneuusams COOPAHHYIO MOOe/b 803MONCHOCTbIO
80CNpOU3800UMb 38yKU, HOMUHA/bHASL UdCcmoma He meHee 4kI'y,
uHmeHcugHocmb He MeHee 80 0b- He meHee 1 wm, Wi-Fi-mo0dyab 0ondiceH
obecneuusams 803MOACHOCTL NOOKMIOUEHUSt COOPAHHbIX pobOmMomexHuU4ecKux
Imodeseli k cemu, IoT obaakam u eeb-cepsucam, pabouee HanpsxiceHue MOOys -
3,3B, nopmog 8800a 8b1800a M0OOY sl - He MeHee 5 - He MeHee 1 wm, MuHu-pene
c pabouum HanpsxceHuem 8 duanazoHe om 3,3 do 5B, nompebsieMbiM MoKoM
71MA U MAKCUMA/IbHBIM KOMMYyMupyembIM HanpsisiceHuem 28B nocmosiHHo20
moka/250B nepeMeHHO20 MoOKa, pecypc ycmpolicmea He MeHee 50 mbic.
nepeksoueHull - He meHee 1 wm; Bxodsiujue 8 cocmas KOHCmMpyKkmopda
KOMNOHeHMbl 00AHCHbL ObiMb COBMECMUMBL C KOHCMPYKMUBHbLMU
5/1eMeHmamu, a makaice obecneuusams 803MONCHOCMb KOHCMPYKMUBHOL,
annapamHoli U Npo2pamMMmMHOLl COBMECMUMOCTU € KOMNIEKMYyOWUMU U3
cocmasa Habopa.
\Habop 07151 6bicmpo2o
npomomunupoeaHus . . .
1eKMPOHHBIX OaHon/lamely KoMnbiomep: Hauyue, Kapma namsmu npedycmaHoeneHHoll
9 onepayuoHHol cucmemoli: Haauuue, 610K NUMAHUSL: HAAUYUe, KOMN/AeKm wm 8.00 69000.00 552000.00
YCIMpOUCIG HA OCHOBE -y 60 1011 dns nodkmouenus: Hauuue
0OHONIAMHO20
Komnblomepa
\Habop 0151 6bicmpo2o
npomomunupoeaHus
91eKMpPOHHBIX
cmpoticme Ha ocHose MquOKgHmpomepHan naamegopma co 6CMpOEHHbLIM UHMepnpemamopom
. [JavaScript: Hanuuue, Komniekm paouodemasell: HaUuUe, naama wm 8.00 21000.00 168000.00
IMUKPOKOHMPO/1EePHOU
[pacwupeHrus: Haauyue
naameopmbl co
8CMPOEHHbIM
UHMepnpemamopom
Habop 015 6bicmpozo  |MukpokoHmponnepHas nnamegopma Arduino: Hanuuue, KOMrieKm wm 8.00 17000.00 136000.00
npomomunuposaHust aduodemasell U npogodos: Haauyue, MAKemHds niama: Haaudue




Ne HaumeHnoBaHue Epununa CrouMocCTh,
Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO) KomuecrBo | IleHa, pyo0.
n/m |obopyaoBanus (PBITIO) H3MepeHHs pyo.
91eKMpPOHHBIX
lycmpoticme Ha ocHoge
IMUKPOKOHMPO/1epHOU
naamaopmbl
YuebHast MoOenb aBMOHOMHO20 MOBUILHO20 pO6OMA C MAHUNYASIMOPOM.
IMo6unbHbIll pobom doaxceH npedcmasnsimb co6oll UemblpPexKoaeCHYHO
niamgopmy eceHanpagneHHo2o0 dsudceHust. /Jeueamenu beciyemounble 4 wm,
kamepa c yenom ob3opa 120 epadycoe ¢ 5 mn. B cocmas komniekma 00ax4CHO
8xo0umb: MexaHuueckuli 3axeam uH@pakpacHbili nazep 2-x ocegoli nodgec
aKKYyMY/SImop Ko/Aeca 8CeHanpagneHHo20 08UMNCEeHUs NPo2pamMmupyemblil
KOHMPpOJ//1ep ¢ 803MOHCHOCMbIO NPOZPAMMUPOBAHUSL 8 cpede 6A0UHO-
IABmoHOMHbIl pobom  [epaguuecko2o muna u 8 c60600HO pacnpocmpaHsieMblx cpedax pazpabomku ¢
IMaHunyssmop ¢ NOMOW{bI0 MEKCMOB020 A3bIKA NPOPAMMUPOBAHLSI OAMUUK 38yKa 0amMuuK
Kosnecamu cnedogaHus auHuu FPV pejicum 803MOMCHOCMb ynpaesneHus ¢ MObUIbHO20 wm 4.00 275000.00 1100000.00
8CceHanpagneHHoz2o lycmpoticmea uepe3 npusnoceHue Npo2pamMMUpo8aHusi Ha s3bikax Python,
0sudiCeHUst Scratch a makaice cucmema mexHu4eckozo 3peHusi 04151 dBMoMamu4ecKozo
0OHApYJHCeHUs! U pacno3HagaHusi 3a0aHHbIX 06beKmos 8 paboueli 30He.
IToodepacka RaspberryPi Haauuue IToddepoicka Arduino Hanuuue TToodepaicka
Micro:bit Hanuuue CMeHHbIl MexaHuueckuli 3axeam, ycmaHas1ueaeMbili Ha
nodsudicHylo niamgopmy cgepxy Haauuue MexaHuueckul 3axeam,
lycmaHaenueaemblil Ha nepedHIO Uacmb NOOBUXCHOL naamgopmbl Hatuuue
BO3MOJCHOCMb MeHsiMb UH(PAKPACHYIO NYWKY HA MexaHu4ecKuil 3axeam
Haauyue
ObpazosamebHblli O6pazoseamebHblli HAOOP NpedHa3HaueH 051 U3yueHuUsi OCHO8 NPUMEeHeHUSs wm 3.00 215000.00 645000.00

Haoop 05 u3yueHust
mexHosnoz2utl cgasu u IoT

mexHosnozuli "MHmepHem gewjell" u cgsi3u 8 pobomomexHuueckux cucmemax. B
cocmae Habopa dondiceH 8X00UMb KOMNAEKM KOHCMPYKMUBHbIX 3/1eMeHMO8 U3
imemanna 045 cb6opku modenu MobUIbHO20 poboma ¢ 3ax8amHbIM
ycmpoticmeom. B cocmas Habopa 0oiceH 8X00umb KoMNnjaeKkm
KOHCMPYKMUBHBIX 3/1eMeHmMo8 04151 COOpKU Modenu «yMHOo20» 30aHusi. Bce
KoMnekmylowjue u ycmpoticmea, 8xodsiujue 8 cocmae Habopa, 00AHCHbI Obimb
coeMecmumbl Opye ¢ Opy20M KOHCMPYKMUBHbBIM, 31eKMpUUecKuM,
annapamHbiM U npoepammHbIM 0bpasom. B cocmas Habopa 00NH#CHO 8x00UMb:
Npueod NOCMOSIHHO20 MOKA € OAMUUKOM NOAOJNCEHUs - He MeHee 2wim,
cepeonpugod 60/1bwoll — He MeHee 2m, cepeonpugood Mablli — He MeHee 2uim,
Kamepa - He MeHee 1wum, npoepammupyembill KOHMpo/ep — He meHee 1wim,

aKkKymyasmop — He MeHee lwm, 3apsidHoe ycmpoticmeo — He MeHee 1wm. B
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cocmas Habopa 00aX4ceH 8X00UMb KOMNAEKM UHMeA1eKMyanbHbIX CeHCOPHbIX
lycmpoticme. HHmennekmyaabHble CeHCOPHble YCcmpolicmed O0NAHCHbL
npedcmasnsimb cob0il ycmpolicmeo Ha 0CHOBE 8bIYUCAUMEAbHO20
IMUKDOKOHMPO//Iepa U 6CMPOEHHO20 U3MepUmenbHO20 31emMeHma.
\lHmennekmyanbHble CeHCOPHble ycmpolicmea 00AX4CHbI 061adamb
8CMpoeHHbIM YUpPOBbIM U aHA10208bIM UHMepelicom 05 nepedauul OaHHBIX,
a makaice 6CMpPOeHHbIM NOcaedoeamenbHbIM UHMepgeticom 0151 06be0uHeHUst
Opye ¢ Opy20M 8 CeHCOpHble cucmeMbl. Komniekm uHmennekmyanbHbIX
CEHCOPHBIX ycmpolicme 00a%ceH codepicamb — MOOY/b €8emoouodd — He
meHee 2wm, modyab RGB cgemoduoda — He MeHee 2wim, modyab MK-0amuuka
IUHUU — He MeHee 3wm, MOOY/b 38yK08020 U3/Ayuamesns — He MeHee 1wum,
MOOy/b UBMepeHUst memMnepamypbl U 81a#CHOCMU OKpycarowjeli cpeobl — He
IMeHee 1ium, MOOyab MAKMOBOU KHONKU — He MeHee 3wm, Modyab 0amuuka
ocgeljeHHoCcmu — He MeHee 1ium, MoOy/ab OemeKmopda ypoeHs WyMa — He MeHee
1wm, MoOyb usMepeHust 0aeneHust oKpyxcaroujeli cpedbl — He MeHee 1wim,
IMOOYb NnomeHyuoMempa — He MeHee 2wum, MoOdy/ab OAMUUKA NOAONCEHUs 8
npocmpaHcmee — He meHee 1wim, MoOOy/b KOHYeB020 npepbiéamess — He MeHee
lwm. B cocmae Habopa dondiceH 8xo0umb NpoepamMmupyemblii KOHmposep —
He meHee 1wim. IIpoepammupyemblii KoHmposiep donxceH obecneuusams
803MOJCHOCMb NPO2PAMMUPOBAHUS Ha sA3biKe JavaScript u opeaHuszayuu web-
cepeepa obMeHa 0aHHbIMU uepe3 MHmepHem. TIpoepammupyembiii KOHmMpoiep
0o0/10iceH obecneyusams 803MOACHOCNb NOOKMIOUEHUS BHELUHUX ycmpolicme ¢
nomowbto uHmepdeticos - GPIO, UART, 12C, I2S, SPI, 1-wire TTL, RS-485,
CAN, Ethernet ¢ noodepaickoli PoE

IKomnsiekm nosetl u
copegHOB8aMe/bHbIX
5/1emeHmos

[Komniekm nosell u copegHOBaMeNbHbIX 31eMeHMO8 07151 npogedeHust
COpesHO8aHULI ABMOHOMHbIX MOOUIbHBIX POHOMO8

wm

1.00

126000.00

126000.00

Yembipéxocesoll
yuebHbIll pobom-
IMaHunyasmop ¢
IMOOY/IbHbIMU CMEHHbIMU
Hacaokamu

YuebHblii pobom-maHunyasmop npedHasHaveH 018 0C80eHUs1 0OYUarUWUMUCs
OCHO8 poOOMOMexXHUKU, 0/151 N0O20MOBKU 0OYUAIOWUXCS K BHeOPeHUIO U
nocnedyowjemy UCnob308aHU0 pobomoe 8 NPOMblLLIEHHOM npou3goocmae.
[Koauuecmeo oceli poboma maHunyasimopa - uemsipe. IlepemeujeHue
UHCMpYMeHma 8 NpocmpaHcmee no mpem ocsiM OONNHCHO ynpasasimbes
LwazosbiMu dgueamensmu. HanpsceHue numaHus wazosblx osueamesnetl He
bosee 12 B. Cepsodguzamenb uemaepmoli ocu 0oaxceH obecneuugams
nogopom uHcmpymeHma. Y201 nosopoma mMaHuny1smopa Ha OCHOBAHUU 8OKpY2

sepmukanbHoli ocu He meHee 180 epadycos. /s onpedeneHusi noaoxiceHuUs

wm

1.00

350000.00

350000.00
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IMaHuny/ssmopa npu nogopome 80Kpy2 8epmuKaabHOU 0CU 00HCeH
LCNo0/b308aMbCs SHKOOEp. Y201 nogopoma 3adHe20 njieyud MaHuny/asimopa He
imeHee 90 epadycos. Y201 nogopoma nepedHe20 njieyua MaHunyasimopa He
imeHee 100 epadycos. /[lns onpedeneHus NOAOXHCEHUst 3a0HEe20 U nepedHe20 njieu
IMaHunyssmopa 00%4CeH UCNO0/b308aMbCs 2UPOCKON. Y201 nogopoma no
uemeepmoli ocu He meHee 180 2padycos. JJonxcHa 6bimb B03MOHCHOCMb
OCHAWjeHUs1 CMEeHHbIMU Hacaokamu (Hanpumep, depicameb KapaHoawla uau
chromacmepa, npucocka c cepgodguzamenem, MexaHu4eckoe 3axeamHoe
lycmpoticmao ¢ cepgodguzamesnem, ycmpolicmeo 045 1a3epHOL 2pasUuposKU Uau
lycmpoticmgo das 3D-neuamu). MuHUMAabHAs KOMNaeKmMayusi CMeHHbIMU
Hacadkamu: nHegmamuueckuti 3axeam (npucocka), MexaHuueckuti 3axeam,
Hacaoka depicamendb 0451 KApaHOAWa/mapkepa/pyyKu, Hacaoka nepexoOHUK
0/151 KpenjieHusl COBMeCmuMblX KOHCMPYKMUBHbIX Oemaneli U KOHCMPYKYull,
Hacaoka nasepHoli epasuposku, Hacaoka 3D-newamu (041 pabombl ¢
niacmuxkom PLA ¢ duamempom Humu 1,75 mm). [JonsiceH Obimb OCHaujeH
cepeonpugodoMm 0/151 NHeBMAMUYECKo20 U MeXGHUYeCKO20 3axeamos,
0becneuusarowuM 8paujeHue 3ax8aueHHo20 06seKma 6o 8pemsi nepeMelyeHusl,
nogopom nepemeujaemoz20 06seKma 80Kpy2 8epmukaabHol ocu. /ns
0becneueHust (PyHKYUOHUPOBAHUSI NHEBMAMUUECKO20 3aX8ama 00nx4ceH Obimb
OCcHauwjeH ecmpoeHHoll 8 Kopnyc MaHunyasamopa nomnotl. JJonxcHa 6bimb
803MOJCHOCMb NOOK/IIOUEHUs1 00NO/HUMe/bHbIX yCmpolicme (Hanpumep,
mpaHcnopmepa, peabca 015 nepemeujeHus poboma, nyjabma ynpaeneHus muna
024cOTICMUK, KaMepbl MAWUHHO20 3peHLsl, ONMUYecKo20 0amuuKa, Mooys
6ecnpogodHo20 docmyna). Pobom-maHunyasmop 0oasiceH obecheuusamsb
nepemeuyeHue HaCaoKu 8 npOCMpaHcmee, AKMueayuio HaAcaoKu, 803MO*CHOCMb
nosyueHusl CUeHAA08 om Kamepbl U 0amuuKo8, 03MONMCHOCMb YNpageHus
0ono/HUMenbHbIMU ycmpoticmeamu. Mamepuan kopnyca — amoMuHull.
Tuamemp paboueli 30Hb1 (63 yuema HaBeCHO20 UHCMpPyMeHma u Yemeepmotl
ocu) He meHee 350 mm. Unmepdelic nodkmouerust — USB. [Jonicen umemnb
B03MOJNCHOCMb ABMOHOMHOU pabombl U gHewHe20 ynpaesneHust. /[ eHewiHe20
ynpaeneHus dondiceH 6bimb npedycmMompeH nNyabm, NOOK/AUaemblil K pobomy
no Bluetooth. Ynpaeastowuii KoHmposaep 00/ceH Oblmb COBMECMUM CO
cpedotl Arduino. ¥Ynpasnsiiowjuii KOHmMpo/lep COBMeCmuM co cpeodol
npoepammuposaHust Scratch u si3bikom npoepammupogarus C. JondxiceH
0becneuusamb NOBOPOM NO NEp8bLM MpemM OCSIM 8 3d0aHHbIl Y201 U Ha

3a0aHHbIil y20/1, NOBOPOM NO Yemaepmoll OCU HA 3a0AHHbIl Y20/, 08UNCeHUe 8
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koopouHambl X, Y, Z, nepemeujeHue Ha 3a0aHHOe pacCmosiHue no
koopouHamam X, Y, Z, nepedauy 0aHHbIX O meKyUjem nonoNHceHUU Y2108,
nepedauy OaHHbIX 0 MeKywux KoopouHamax uHcmpymenma. JlondxceH
noddepacugamb nepemelljeHue 8 0eKapmosblx KOOpOUHamMax U yeaax nosopoma
ocell, ¢ 3a0aHHOll CKOpOCMbIO U ycKopeHueM. Tunbl nepemeujeHuli 8
0ekapmogbiX KoopOuHamax: OsudceHue No mpaekmopuu, 08UdCeHUe No
npsiMoli Medcdy 08yMsi mouKamu, nepenpbleusaHue U3 mouku u mouky (nepeHoc
o6wvexkma). Kopnyc dondicen 6bimb 8 3aujutjeHHoM UcnoHeHue (kaacca He
Hudice IP20).

[Komnaexm 05 uzyueHust
OnepayuoHHbIX cucmem
[peanbHo20 8pemeHU U
cucmem ynpaeneHust
A8MOHOMMHbIX
IMOOU/IBHBIX p06OMO8

[Komnsaekm 051 pazpabomku u uzydeHusi Mooeseli Nnpo2pammupyembix
A8MOHOMHBIX MOOUMBLHBIX pO6OMOB. YuebHblli Komnaekm 00AXHCeH N0360sMb
[pazpabambieamb 6104UHO-MOOY/ILHYIO KOHCMPYKYUIO MOOUILHO20 poboma. B
cocmag MobubHO20 poboma 00AH#CHO 8xo0umb: IIpusod sedyujux Koaec - He
imeHee 2wm. TIpugod dondiceH npedcmaesnsimb co60il 31eKMPOMEeXaHUUECKyHo
cOOpKY Ha OCHOBe 0gu2amesisi NOCMOSIHHO20 MOKd, pedyKmopd, 0amuuka
N0/10JICeHUs 8ana U 6CMpoeHHOL cucmembl ynpaeneHus. Cucmema ynpagneHus
npugooa domicHa obecneuusams 803MONCHOCMb 06BEOUHEHUSs NPUBOA0E C
nomouwbio nocnedosamenbHo20 uHmepgetica, 803MONICHOCMb 3a0AHUS
napamempog KOHMypo8 ynpaeneHusl, ynpae/neHue epawjeHuem npueood no
CKOpOCMU U NOA0JCEeHUI0, KOHMPO/b Haz2py3ku. IIpoepammupyembili
KoHmpoJiep - He meHee 1wum. TIpoepammupyembiii KOHMPosIep 00NXHCEH
061ad0amb uimepceticamu - USB, UART, TTL, RS485, CAN dns
KOMMYHUKaUUU ¢ noOK/IIouaeMbMU 8HEWHUMU ycmpoticmeamu, a makice
YuposbIMU U AHA/10208bIMU NOPMAMU 8600a/6b1600d. OOHONIAMHDIL
IMUKpokomnblomep - He MeHee 1wum. OOHONAAMHbIL MUKPOKOMNbIOMeEp
0oss1ceH npedcmaensimb coboil ycmpolicmeo ¢ apxumekmypol
imMukponpoyeccopa ARM, domicen 061adamb He MeHee 2 8bIUUCAUMEAbHbIMU
10pamu ¢ makmoeoil uacmomoii He meHee 1I'Ty. JlaszepHbiili ckaHupyrowjutl
OdanrbHOMep - He MeHee 1wum. JlazepHblli CKaHupylowuli 0airbHOMep 00NX4CeH
0becneuusamb OUanazoH uamepeHus 0aabHocmu 00 00sekmoe He meHee 2.5
lIMempog u cekmop CKaHUupogaHus He meHee 360 yen0ebix epadycos. Jamuuk
\IUHUU — He MeHee 3 wim. JJamuuk doadxceH obecneuugamb demeKmuposaHue
IUHUU Ha KOHMpAacmHoM choHe u nepedagamb OaHHble 8 NPO2PAMMUpPYeMbiil
KOHMPpOJsep 0 ee HAAUYUU NymeM nepedayu aHA/A0208020 CU2HAAd Uau
yugpoeoezo cueHana, Mubo nymem nepedauu Yugpoeozo nakema OAHHbIX.

/lamuuka ygema — He meHee 1 wm. /lJamuux 0o/ceH paziuyams 4eemoeoil

wm

1.00

380000.00

380000.00
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OMMEHOK pacnonoiceHHo20 pssIdom ¢ HUM obvekma 6 RGB Homayuu u
obecneuusams nepedauy OAHHbIX 8 NPO2PAMMUPYeMbIll KOHMpo/Iep o
BHaueHUU Kaxc0020 148emoeo2o KaHaa 8 gude yugpoeoz2o nakema OAHHbIX.
\Maccue UK-0amuuxkos - He meHee 1wum. Maccue MK-0amuukog dondiceH bbimb
npeoHasHaueH 0/ OMCAeHCUBAHUS AUHUU 051 08UNHCeHUSI MOOUIbHO20 poboma.
Maccue dondxcen codepicamb He meHee 6uum MK-0amuukos, pacnonoiceHHbIx
Ha o0Holl auHuu. Cucmema mexHU4ecKozo 3peHust - He MeHee lwum.

Cucmema mexHU4eCcKo20 3peHust 00xceH 061adamb CO8MeCmMUMOCMbIO C
[PA3MUUHBIMU NPOPAMMUPYEMbIMU KOHMPOAepamu ¢ NOMOWbo uHmepgelicos
- TTL, UART, I12C, SPI, Ethernet. Cucmema mexHuueckoz2o 3peHusl 00AHCHA
0becneyu8ams 803MOHCHOCNIb U3yHeHUs OCHOB8 NPUMEeHEeHUsl a120pummos
IMAaWUHHO20 06yUeHUs1 U HacmpoUKu napamempos Helipocemeli. Cucmema
ImexHUUeCK020 3peHust 00/%CHA obecneuusams GYHKYUOHAA pACNO3HABAHUS
[PAsnuUUHbIX 2e0Mempuieckux 06sekmoe no Habopy Npu3HaKkos, pacnO3HABAHUSA
epaguueckux mapkepog muna Aruco u 0p, pacno3HagaHusi Maccugoe AUHULl U
91emMeHMo8 00POJICHbIX 3HAKO8 U pazmemku.  Cucmema ynpasneHust
IMOBUIBbHO20 poboma 00A#CHA NO38OASAMb OCYWeCmensimb aHaIu3
OKpyJtcaioujeli 06CmMaHoeKuU 8 npoyecce 08UNiCEHUs1 MOOUIbHO20 poboma u
OUHAMUYECKOM U3MEHEeHUU OKpydicaioujeli 06CcmaHosKuU, ocylwecmensms
hopmuposaHue Kapmbl 10KaALHOL 06CMAHOBKU BOKpY2 poboma u Aokaausayust
nonodxceHust poboma Ha Kapme, nocmpoeHue 2106aAbHOLU Kapmbl
okpydcaroujezo npocmparcmea. Cucmema ynpasneHusi MobuibHo20 poboma
00/121CHA N0360/151IMb OCYWeCmeNsimb aHAAU3 NIAHA/Kapmbl OKPYHCauwje2o
npocmpaxcmeda, 06HapyxiceHue OKpyHcaroujux 06seKxmoes, asmoHOMHOe
niaHuposaHue mapwipyma u o6se30a cmamuyeckux U OUHaMUYecKux
npensmcmeutl. Cucmema ynpasneHust MobuibHo20 poboma 00A4cHA
0becneyusams 803MOACHOCNIb PA3MEMKY Kapmbl OKpyHcaroujezo
npocmpaHcmea Ha 30Hbl € pA3AUYHbIMU NPUHAKAMU, 30a8aeMblMuU
nonb3oeamesnem (30Hbl 3anpema 0451 08UNCEHUSsl, 02PAHUUEHUs1 CKOpocmu U
m.n.). Cucmema ynpasneHus MobuibHo20 poboma donxicHa obecheuugams
B03MOJICHOCMb 3a0AHUS MOYeK U 30H HA Kapme OKPYXicarouje2o npocmpaHcmed
0/151 aBMOHOMHO20 nepemeujeHust medxcdy Humu. Cucmema ynpaeneHust
WMobUIbHO20 poboma , skmouarowas 8 cebst noocucmembl, makue Kax -
cucmema ynpasneHusi ogudceHueM poboma, cucmema cbopa u obpabomku
CeHCOpHOU UHGopMayuu, cucmema NOCMpOoeHuUst Kapmbl OKPYHCaroujezo

npocmpaxcmea u cucmema Hagueayuu, 0onxcHA Oblimb peanu3oeaHa Ha base
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npo2pammupyemMozo KOHmposiepda U 0OHONIAMHO20 MUKPOKOMNblomepda, a
maxoice ycmpoticme, exXo0swjux 8 cocmas Komniekmd. B cocmae komnaekma
00/124CHO 8Xx00UMb NPO2PAMMHOe obecneyeHue 0751 NPOPAMMUPOBAHUS 8
mexcmogom pedaxkmope Ha nodobuu Arduino IDE, npoepammuposgaHuu ¢
nomouwblo CKpunmoe Ha sisbike Python, paspabomku cucmem ynpaeneHus Ha
ocHose ROS. Tak sce 8 cocmag Komnaekm 00AHCHA 8X00UNb 8UPMYA/AbHAS
IMoOe/1b MObUWIbLHO20 poboma 8 8UPMYAbHOM OKPYHCeHUU 051 MOOeAUPOBAHUS
an2opummos cucmem ynpasneHusi C nNoMowbto 2pacguieckoli cpeobi.

ObpazogamesnbHbill
Habop 0415 u3yueHus
IMHO2OKOMNOHEHMHbIX
[pobomomexHuuecKux
cucmem u
IMAHUNYASYUOHHDBIX
[pobomose

ObpazogamesnbHbili HAOOp dondiceH bbimb NpedHA3HaueH O/ U3yueHus
[pobomomexHuUyecKux mexHoA02ull, OCHO8 UH(POPMAYUOHHbIX MexHono2ull U
mexHo/02uli NpOMbIW/EHHOU agmomamu3ayuu, d makxice mexHono2utl
npomomunupogaxus U adoumueHo20 npouzeodcmea. B cocmag Habopa
00/121CHbI 8X00UMb KOMN/IEKMylowjue u ycmpoticmea, obaadaroujue
KOHCMPYKMUBHOU, annapamHol U Npo2pamMMHOL COBMeCmuMOCmbio Opye C
Opyzom. 1) KoMnaekm KOHCMPYKMUBHbIX 31eMeHMOo8 U3 Memasnaid u naacmuxa
07151 cbopKu Modenell MaHunyAAYUOHHbIX poboMmMoe ¢ Y2080l KUHeMamuKoll,
ni1ockonapanienbHoll KuHemamukoti, Delta-kuHemamukotl. 2)
\lHmennekmyanbHbIll cepgoMo0dy/ib C UHMe2PpUPOBAHHOLI cucmemotl ynpagneHust
- He meHee 7uim. Cepgomody/b 00axceH 061a0ampb UHMe2pUpOBaHHOL
cucmemoli ynpaegneHus, obecheuugarowjeti 06pamHyto cesisb Uil KOHMposb
napamempog - noaoJceHue 8and, CKOpoCcmb 8palyeHusi, Haepy3Ka npugood, a
maxaice obecneuugaroujell 03MOHCHOCMb NOCA€008AMENbHO20 NOOKMOUEHUS
Opye ¢ Opy20oM U ynpae/eHusi CepeomMoOy/IsIMU NO NOCAe008aMeAbHOMY
noyO0ynaeKCHOMy adCuHXpoHHOMY uHmepcbeticy. 3) PobomomexHuueckuil
KOHmposaep, npedcmaeastowjuli coboli ModyabHOe ycmpolicmeo, Kauaroujee
8 ce6s1 00HON/IAMHbIL MUKPOKOMNbIOMep 0151 8bINOMAHEHUSI CAONHCHBIX
8bIULC/IUME/IbHbIX Onepayull, nepucpeputiHbiii KOHMpoatep 045 ynpasneHus
HELUHUMU ycmpolicmeamu u naamy pacwiuperusi 0151 NOOK/MOUeHUs! BHEWHUX
ycmpoticmg. Modyau pobomomexHu4ecko20 KOHmpoanepa 00/#cHbl 061adamb
00HOBpeMeHHOU KOHCMPYKMUGHOU, annapamHol U Npo2pamMMHoL
coeMecmumMocmbio opye ¢ Opyzom. PobomomexHuueckuli KOHMposiep 00A4CeH
y008/1emeopsimb mexHuueCcKUM xapakmepucmukam: Kon-60 si0ep 8CMpoeHHO20
IMUKpOKOMNblomepa - He MeHee 4, makmoegas uacmoma s0pa - He meHee 1,2
I'Ty, o6vem O3Y - He meHee 512 M6, Haauuue uHmepdelicos - SPI, I2C, 1-wire
TTL, UART, PWM, yugposble - He MeHee 16 wm u aHaa0208ble NOpMbl - He

IMeHee 8 wm 07151 NOOK/II0UeHUs1 BHeWHUX ycmpolicma, 8CmpoeHHbll MUKPOGOH,

wm

6.00

335000.00

2010000.00
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a maxoice WiFi unu Bluetooth 043 kKomMMmyHUKayuu co 8HewWHUMU
lycmpoticmgamu. PobomomexHuueckuii KOHmposiep 0o%ceH obecneuusamn
803MOJCHOCMb NPO2PAMMUPOBAHUSL C NOMOWbIO Cpedcms 3bikog C/C++,
IPython u cgob60o0Ho pacnpocmpausiemoli cpedbt Arduino IDE, a makdice
ynpaeneHusi Mooeasimu pobomomexHU4ecKux cucmem ¢ nomowjbto cpedbt ROS.
4) IIpoepammupyemblil KoHmpoanep - He meHee lwum. IIpoepammupyembiii
KoHmMposiep donxiceH npedcmaensimb cobolil 8bIUUCAUMENbHbIU MOOY /b,
061a0a0WuM YupposbiMU Nopmamu - He MeHee 8 WM U AHA/N0208bIMU
nopmamu - He meHee 16 wm, unmepeticamu UART, I2C,SPI, TTL, a makoice
IModynem becnposoodHoli ces3u muna Bluetooth uiu WiFi das co30aHus
annapamHo-npo2pamMHbIX peweHull u ""ymHbix/cmapm""-ycmpoticme 015
Ipazpabomku pewenutl ""HHmepHem gewell"". 5) [Tnama pacwupeHrus
npoepammupyemo2o KoHmponaiepa — He meHee lwim. Ilnama pacwupeHus
00/12icHa obecneuusamb 803MONCHOCMb NOOK/IOUEHUST YHUBEPCANbHO20
8bIULC/AUMEAbHO20 MOOY/S K cemu nocpedcmgom uimepdetica Ethernet.
I[Trama pacwuperus 0onxcHa 061adambs nopmamu 8800a-eb1800a 015
nooK/OUeHUs Yu@posblx U aHAN0208bIX ycmpolicme — He MeHee 40 wm,
uHmepcetic SPI u 803MOH#CHOCMbIO NOOK/MOUeHUs 8HelHell Kapmbl namsamu. 6)
IMoQyab mexHUUecKko20 3peHus, npedcmaeastowjuli coboli ycmpoticmeo Ha 6ase
8bIULICAUMENLHO20 MUKPOKOHMPOAAepad U UHMe2pUpo8aHHol Kamepbl,
0becneuusaroujee pacnosHasaque npocmeliwiux uzobpasiceHuii Ha Moodyse 3a
cuem cobcmeeHHbIX 8bIULCAUMEAbHbIX 803MOJXMCHOCMell - He MeHee 1wum;
IMoOQy/ib mexHU4ecKo20 3peHust 00/ceH 06ecneuusanb 803MOHCHOCMb
KOMMYHUKAUUU C AHAA02UYHBIMU MOOYASMU NOCPedCme8oM WUHbL HA ba3e
nocnedosamesnbHo20 uHmMepdeltica ¢ Yyenbio danbHeliwell nepedauu
[pe3ynbmamos usmepeHuil epynnbl Modysell Ha ynpasasroujee 8bIUUCAUMENbHOe
lycmpoticmgo, nook/oueHHoe K 0aHHOl wuHe. Modyib mexHuuecKo2o 3peHust
00/12ceH 0becneyusams 803MOACHOCHIb OCYWeCme/simb HACMPOUKY MOOY/s
mexHUUeCK020 3peHuUst - HACMpOUKY 3Kcno3uyuu, 6anaHca 6enozo,
1J8eMOpA3HOCMHbIX COCMABAAIWUX, niowjadu obHapyxicugaemoli obaacmu
u300pasiceHus, oKpy2a0cmu obHapyxcugaemoli obaacmu uzobpaxceHus,
nososiceHue obHapysicusaeMbix obaacmeti omHocumenbHo opyz opyea. Modyb
ImexHU1eCcK020 3peHust 00/4ceH obecneyusams 803MOACHOCTb HACMPOUKU HA
00HOBpeMeHHOoe 0OHapydiceHue He MeHee 10 pasauyHblx OOUHOUHBIX 00BeKMo8
8 cekmope 0630pa, Aubo He MeHee 5 COCMABHbIX 00BEKMO08, COCMOAWUX U3 He

"

IMeHee 3 paznuuHbIX epaguueckux npumMumugos. Modyab mexHUYeCKo20 3peHust
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OossiceH obaadamb ecmpoeHHbiMu uHmepcpelicamu — USB, UART, 1-wire TTL,
I2C, SPI 0151 KOMMYHUKAyuu CO 8HEWHUMU NOOKAOUdeMbIMU yCmpoticmeamu.
7) B cocmag Habopa 00/24cHbI 6x00umb yupposbie uHhopmayuoHHo-
CceHCOpHble MoOyu, npedcmasastowjue coboli ycmpolicmea Ha 6aze
npoepammupyemo20 KOHmpoaiepa u usmepumenbHozo snemeHma. L{ugpposoli
MOOy/b 00AXCeH 061a0amb 8CMPOEHHbIM MUKPOKOHMPOA1epoM (makmoeas
uacmoma - He MeHee 16 MT'y, wuHa 0aHHbIX — He MeHee 8 Kbaiim),
uHmepcpeticamu 07151 NOOK/IOUEHUS K BHEWHUM ycmpolicmeam: yugposbie u
aHanozoeble nopmol, 1-wire TTL, pazsem muna RJ. L{ugppoeoii modyab dondxiceH
0becneuusamb 803MOACHOCTb KOMMYHUKAYUU C QHAN02UYHBIMU MOOYASMU
nocpedcmeom wuHbl Ha 6aze nocaedo8amenbHO20 UHMepdelica ¢ yenbio
OasbHelilweli nepedauu pe3ynbmamos uamepeHutl 2pynnbl Mooynell Ha
ynpae/sitoujee 8biyucAumenbHoe ycmpoticmeo, N0OK/IoUeHHOe K OaHHOU WUHe.
B cocmas Habopa 00/34cHO 8Xo0umb: Yuposoli Modyab MAKMOBol KHONKU —
He MeHee 3wm, yugposoli Modyab cgemoduoda — He MeHee 3wm, yugpoeoli
IMOOY/Ib KOHYEeB8020 npepblgamesisi — He MeHee 3wm, Yuppoeoil Mody/1b damuuKa
yeema — He MeHee 1wim, yucppogoti modyab RGB cgemoduoda — He meHee 1wum.
8) B cocmae Habopa 0o12cHbl 8X00UMb 3/1eMeHMbl 04151 COOPKU 8aKyyMHO20
Baxeama: 8aKyyMHasi npuUcocka — He MeHee 1im, 31eKmpoOMaeHUMHbIU KAanaH
— He MeHee 1wum, 6aKyyMHbill Hacoc — He meHee 1wm. 9) B cocmag Habopa
0o/101ceH 8x00umb yueOHbIl KoMnaekm, skmouaiowjuil 8 cebs yuebHoe nocobue,
Habop 6ubauomexk mpexmepHbIX 31eMeHmMo8 051 NPOMOMUNUPO8AHUs Modesel
IMAHUNYASYUOHHBIX pOBOMO8, a makdice Npo2pammHoe obecneueHue 0/
lpabombi ¢ Habopom. IIpoepammHoe obecneueHue 00AHCHO 0becneuugamsn
mpexmepHyo 8U3yaiu3ayuio Mooeau MaHunysyuoHHo2o0 poboma (c yenoeol,
niockonapanienbHol u denbma-KuHemamukoll) 8 npoyecce pabombl,
obecneyusamb nocmpoeHue NPOCMPAHCMBEHHOU MpaeKmMopuu 08UXCEHUS!
UCNONHUMENBbHO20 MEeXAHU3MA MAHUNYASAYUOHHO20 poboma, 803MOHCHOCMD
BadaHus nocnedosamenbHOCMU moueK 0451 NPOXOHCOeHUSs1 Yepe3 HUX
LCNONHUMENbHO20 MEeXAHU3MA MAHUNYASYUOHHO20 poboma. TIpoepammHoe
0becneueHue 0014CHO (DYHKYUOHUPOBAMb, KAK 8 0MOe/bHOCTU 8 8ude cpeobl
IMOOeaUuposaHusi, Max u 8 pexcume MOHUMOPUH2d 8 pedabHOM 8peMeHU npu
NOOK/IIOUeHUU MOOeAU MAHUNYASIMOpa nocpedcmeom pobomomexHuHecKo20
KoHmposnnepa. ITpoepammHoe obecneueHue 0oax#cHO obecneuusamb
B03MONMCHOCMb NOCMPOEHUs 2paduKO8 3a0aHHbIX U MeKyWjux 0600LjeHHbIX

KOOpOUHAM MAHUNYAYUOHHO20 poboma, 2pacuxkos 3HayeHutl ckopocmell u
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yCKopeHusi, epagukos pacuemHbix 3HaueHuli Hazpy3sku. IIpoepammHoe
0becneueHle 00/CHO NO380/sIMb 3a0a8amb NOCAe008aMeAbHOCb
nepedsudiceHull MaHuny1amopa nocpedcmeom Habopa KOMaHo 8 610UHO-
epacguueckom unmepcpelice. YuebHoe nocobue 00AHCHO codeprcamb
IMamepuanbt no pazpabomke mpexmepHbix Mooenetll MobuIbHbIX pobomos,
IMAHUNYASYUOHHBIX POOOMOE ¢ pA3AUUHbIMU MUNAMU KUHeMamuku (ye10eas
KUHeMamukda, n10CKo-napaaiefbHas KUHeMamuka, 0ebma-KuHemMamuka,
SCARA unu pbluascHas KuHemamuka, naamgpopma Cmioapma u m.n.),
UHCMPYKYUU NO NPOeKMuUpo8aHuo pobomos, UHCMpYyKYuu U MemoOuKu
ocyujecmeneHusl UHM CeHepHbIX pacuemos Npu npoeKmupo8aHuu (paciemnl
Hazpy3Ku U MOMeHmo8, pacuem MOWHOCMU npueod08, pacyem napamempos
KUHeMamuku u m.n.), UHCMpyKyuu no pazpabomnike cucmem ynpagaeHus u
npoepamMmHozo obecneueHus 045 ynpagieHus pobomamu, UHCMPyKyuu u
lMemoOduKu no pazpabomke cucmem ynpagneHus ¢ 31emeHmamu
LCKYCCMBeHH020 UHMe/1eKMd U MAWUHHO20 00YUeHUSL.

O6pazoeamenbHbilil
Habop no 31eKmpoHuKe,
91eKmpoMexaHuKe u
IMUKpONnpoyeccopHoll
mexHuKe

\Habop 0ondiceH bbimb npedHazHaueH 015 npoeedeHus yuebHbix 3aHamull no
U3YUeHUI0 OCHO8 MeXampOHUKU U pobomMomexHUKU, Npakmu4eckozo
npumeHeHust 6a308bIX 31eMeHMO8 31eKMPOHUKU U CXeMOMeXHUKU, a makaice
Hauboee pacnpocmpaHeHHoll 31emMeHMHOU 6a3bl U OCHOBHbIX MEXHUUECKUX
[peweHuli, npumeHsieMblX NpU NPOEKMUPOBAHUU U NPOMOMUNUPOBAHUU
[PA3AUUHBIX UHJCEHEePHbIX, KubepHemuyecKUX U ecmpaugaeMbix cucmem. B
cocmag Habopa Ao/XCHbI 8X00UMb KOMNJeKmyiouwjue u ycmpoiicmed,
obsadaroujue KOHCMpPYKMuU@HOl, 3/1eKmpuuecKoll, annapamuoti U npo2pammHoll
coeMecmumMocmbio opye ¢ OpyeoM. B cocmae Habopa dondceH 8xo0umb
KOMN/eKm KOHCMPYKMUBHbIX 3/1eMeHmMos U3 Memania 0151 cOopKu makema
IMaHUNY/ISIYUOHHO20 poboma u KOMNAeKm mMemaniuueckux KOHCMpYKMugHbIX
51eMeHmoe 0151 cOopKu makema MobuibHo20 poboma. B cocmae Habopa
00/124CHbI 8X00UMb NPUBOOA PA3AUUHO20 MUNA: MOMOPbI C UHMEe2PUPOBAHHbIM
UU BHEWHUM OaMUUKOM NONONCEeHUsl — He MeHee 2wm, cepeonpugod 601bwotl
— He MeHee 4wim, cepgonpusod Ma/blil — He MeHee 2Wm, Npusood ¢
BO3MOJCHOCIbIO YNPAB/AEHUS! 8 LA2080M pescume — He MeHee 2uim. B cocmas
Habopa 00HCHbI 6X00UMb 31eMeHMbl 0151 COOPKU 8AKYYMHO20 3aX8ama:
BAKyyMHAsi NpUCOCKA — He MeHee 1wm, 31eKmpoMasHUMHbIL KAanaH — He
IMeHee 1wim, 8akyymHbill Hacoc — He meHee 1wm. B cocmae Habopa dondicHa
8X00UMb 31emMeHmHas 6aza 041 NpomMomMuNUpPoO8aHusi: naama 011 becnaeyHo2o

npomomunupogaHus, KOMNJeKmM Npogoodos pazAU4HO20 mund u ONuUHbl,

wm
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KOMI/ieKm pe3ucmopog, KOMNn/eKnm c8emoouo0o08, ceMucezmMeHmHblil
uHoukamop, oucnieli JKK-muna, KHOnku — He MeHee 5wm, nomeHyuoMempbl —
He MeHee 3wm, uHbpakpacHbliil damuuk - He MeHee 3wm, yAbMpPa3e8yKoeol
damuuk - He MeHee 3m, 0aMUyuK memnepamypbl - He MeHee 1wm, 0aMUuK
oceewjeHHocmu - He meHee 1wm, MoOynb Bluetooth — He MeHee 1wum, MOOyb
\UK-npuemHuka — He meHee 1wim, modyab UK-nepedamuuka 8 sude KHONOYHO20
nynbma ynpagaenusi — luim, akkymyasmop — He mMeHee 1wm, 3apsioHoe
ycmpoticmeo — He meHee 1wm. B cocmae Habopa 0o/diceH 8Xo0umb
IMyIbmuOamuuK 015 usMepeHus meMnepamypbl U 81a*CHOCMU OKpydicarowjell
cpedbl — He MeHee 1wm. Myabmuoamuuk dondiceH 061adamb 8CMpPOeHHbIM
IMUKpOKOHMpoOA1epom (makmoeas uacmoma - He meHee 16 MI'y, wiuHa OaHHbIX
— He meHee 8 Kbalim), unmepdelicamu 0151 NOOKMOUEHUsI K 8HEWUHUM
lycmpolicmeam: yugposbie u aHanozoeble nopmnl, 1-wire TTL, pazsem muna
IRJ. B cocmas Habopa 0os#ceH 8x00Umb KOMI/EKM YHUBEPCAAbHbIX
ebluLC/AUMeNbHbIX MOOY/ell, npedcmasasowux coboli bazogyo niamy, niamy
[pacwiupeHusi 0151 cemegozo 83aumodelicmsusi U naamy nooKMoUeHuUst Cun0eotl
Hazpy3Kku. Bxoosiwjue 8 komniaekm ycmpolicmea 001%cHbl 0b1adamb
00HOBpeMeHHOU KOHCMPYKMUBHOL, 31eKkmpuyecKoli, annapamoti u
npoepammHoli coemecmumocmbio opye ¢ Opyzom. Bazoeas naama
VHUBEPCANbHO20 8bIUUCAUMENbHO20 MOOY/s1 Q0AXHCHA Npedcmasnsimb coboll
npozpammupyembili KoHmposiep 8 cpede Arduino IDE uau aHano2uuHbIx
c80600HO pacnpocmpawsieMblx cpedax pa3zpabomku. Basoeas nnama dondicHa
06/1a0amb 8cmpoeHHbIMU UHMepbelicamu 015 noOKAOUeHus Yugposbix u
aHan0206bix ycmpoticme, ecmpoeHHbiMu uHmepcpeticamu USB, UART, 12C,
SPI, 1-wire TTL, Bluetooth, WiFi. Ilnama pacuupeHus 0oaxcHa obecneuugams
B03MOJNCHOCTb NOOK/HOUEHUS1 YHUBEPCAbHO20 8bIULCAUMENbHO20 MOOYAS K
cemu nocpedcmeom uimepdetica Ethernet. [Tnama pacwupeHus 0onicHa
06/1a0amb nopmamu 8800a-8b1800a 0/151 NOOK/IOUEeHUs1 YUPPOBbIX U AHA10208blX|
lycmpoticma, unmepdgetic SPI u 803M0X4cHOCMbIO NOOK/IHOUEHUSI BHEeWHell Kapmbl|
namvamu. ITnama pacwupeHus 015 NOOKMOUEHUs! CUN080U Ha2PY3KU O0ANCHA
0becneuusamb 803MONHCHOCMb NPSIMO20 NOOK/IOUEHUs1 BHelHell U080l
HazpysKu, a makdice pegyaupyemotl Haepy3ku nocpedcmeom PWM
uHmepdetica. B cocmae Habopa dondiceH 8xo0UmMb Npoepammupyembiii
KOHmMpoJs1ep, obecneyugaroyuli B03MOHCHOCMb OCyUjecmessimb pa3pabomky
npoepamMmHo20 Koda, ucnonb3ys UHCmpymenmaputi cped paspabomku Arduino

IIDE u Mongoose OS u a3b1k08 npozpammupogarusi C\C++, JavaScript.
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[[Tpoepammupyembiii KOHmMpotep 00/ceH 0baadamb nopmamu 015
nodk/oueHuUst YugposbiX U AHA/0208bIX ycmpoticma, 8CMpPOeHHbIMU
npoepammupyemMbiMu KHONKAaMU U 31eKmpoMexXaHuueCKUMU Mooy asimu Ol
OpeaHu3ayuu cucmembl pyuHO20 ynpaeneHusl, BCMpOeHHbIMU
npoepammupyembimMu cgemoouodamu 015 UHOUKayuu pabouezo pexcuma,
scmpoenHbimMu unmepeeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmas Habopa 0onceH 8X00umb MOOY/b
mexHUUeCK020 3peHust , npedcmasasiowuli coboli 8biuUCAUMEeNbHOE
lycmpoticmgo co 8cmpoeHHbIM MUKPONPOyeccopom (Kon-eo sidep - He MeHee
4wm, yacmoma s0pa He meHee 1.2 I'Ty, 06vem O3Y - He meHee 512M6, 06vem
scmpoeHHoll namsimu - He MeHee 81°6), uHme2pupo8aHHoll Kamepol
(MakcumanabHoe paspeuwlieHue 8UAEONOMOKa, nepedagaemozo no uHmepdeticy
USB - He meHee 2592x1944 ed.) u onmuueckoli cucmemoti. Modynb
mexHUUecko20 3peHust 00/xceH 061adamb COBMECMUMOCMbIO C PA3AUYHbIMU
npozpammupyemMbiMU KOHMpOosAepamu ¢ nomowbio uHmepgelicos - 1-wire TTL,
UART, I2C, SPI, Ethernet. Modyab meXHuU4ecKo20 3peHust O0ANHCEH
0becneuusamb 8bINO/MHEHUe 8CeX U3MepeHULl U 8bIULCAeHULl NOCpe0Ccmeom
COOCMBEHHbIX 8bIULCAUMEAbHBIX 803MOXCHOCMEL 8CMPOEHHO20
IMukponpoyeccopa. Moody/b mexHu4ecko2o 3peHus 0omviceH 0b1adamb
BO3MONCHOCMbIO KOMMYHUKAYUU C GHA02UUHBIMU MOOY/ASIMU NOCPeOCMBoM
LWwuHbI Ha 6aze nociedoeamenbHO20 uHmepagetica ¢ yeabto danbHeliwell
nepedauu pe3yibmamos usmepeHuli epynnbl Modyell Ha ynpasasioujee
8blULC/AUMEeAbHOE YyCMPOLiCME0, NOOKMOoUeHHOe K OaHHoU wuHe. Mody/b
ImexHUUeCK020 3peHust 00/1%ceH obecneyusams HACMPOLKU pexcumMos pabombi -
Hacmpoliky 3kcno3uyuu, basavca 6ea1020, Y8emopasHOCMHbIX COCMABASIIOUWUX,
niowjadu obHapyscuseaemoli obaacmu uzobpadiceHusl, OKpyaaocmu
06Hapyscusaemoli obnacmu uzobpadiceHus, nono}ceHue 0OHapyHcu8aembix
o61acmell omHocumenbHo Opye Opyad, MawuHHoe ofyueHue napamempos
HelipoHHbIX cemell 01 0OHApYyJiceHus 06sekmos, (hopmy u 3ako0UPOBAHHDIE
BHaueHUst 06HAPyJHCUBAEMbIX MAPKepo8 mund Aruco, pazmepbi
0OHApyJHcuBaeMblx OKPYJHCHOCMell, Kea0pamoes U mpey2o/1bHUKO8, Napamempos
KOHMpacmHocmu, pasmepog, KpUusu3Hbl U NOA0ONCEHUS] pACNO3HABAEMbIX AUHULL.
\Habop doniceH obecneuusamb 803MOACHOCMb pazpabomku mooenu
IMobuibHO20 poboma, ynpaensiemoli 8 FPV-pedxcume nocpedcmeom
npoepammHozo obecneueHust 0/ NePCOHAbHO20 KOMNbIOMepd U MOOUMbHbIX

cmpoticme Ha 6aze OC Android unu I0S, obecneuusaroujezo 803MONCHOCb
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ynpaeneHust MOGUWIbHbIM POOOMOM U 8CMPOEHHbIM MAHUNYASIMOPOM
nocpedcmeom 2pacgpuveckozo uHmepdetica, skaouarowjum 8 cebst Habop KHONoK
u nepexmouameseli, dxcoticmuk, obnacms 041 omobpadiceHust gudeo. Habop
00/10ceH 0becneyusams 803MOHCHOCTb U3yHeHUsl OCHO8 pas3pabomku
NPO2PAMMHBIX U ANNAPAMHbIX KOMN/IEKCO8 UHHCEHEePHbIX CUCMeM, pelleHull 8
cchepe ""MHmepHem gewjeli"", a makoice peweHuil 8 obaacmu pobomomexHuKu,
LCKYCCMBeHHO20 UHMeA1eKma U MawuHHo20 obyueHus. B cocmae Habopa
00/12CHO 8X00UMb NOCOBUE NO U3YyUeHUO OCHO8 3NeKMPOHUKU U CXeMOMEXHUKLU,
peweHuli 8 cpepe ""HMHmepHem gewjeli"", pazpabomku u npomomunupoB8aHuo
ImModeseli pobomos. B cocmag Habopa 0o1xcHO 8X00Umb nocobue no uzyueHuro
0CHO8 paspabomku cucmem mexHUUECKO20 3peHusl U 31eMeHmos
UCKYCCMBEeHHO20 UHMe/1eKmd.

O6pazogamesbHbiil
Habop no MexaHuke,
IMexampoHuKe u
[pobomomexHuke

Ob6pazosamesnbHbiil HAGop dondiceH bbimb NpedHAa3HaueH O/s1 U3yueHust
IMexaHuKu, MexampoHuku u pobomomexvuku. ObpazoeamenbHbiil HA6Op
npedHasHaueH 05 pazpabomku npo2pammupyembix Mooeneli MexampoHHbIX
cucmem u MOOWIbHbIX pO6OMOB, OCHAWEHHbIX PA3AUYHbIMU
IMaHUNY/ASIYUOHHbIMU U 3aXeamHbIMU ycmpolicmeamu. B cocmae Habopa
00/1#CHO 8X00UMb: KOMN/IEKI KOHCMPYKMUBHbIX 3/1eMeHmo8 U3 Memasind,
KOMN/IeKM KPenéxcHbIX 3/1eMeHmo8, Komniekm 0151 COopKu 3aX8amHo20
lycmpoticmea — He meHee 1 wim., Koneca ¢ npope3uHeHHbIM 06000M — He MeHee
2 wm., Kofeca 8ceHanpasneHHo20 08UMCeHUsl -He MeHee 2 Wm., Npugoo
NOCMOSIHHO20 MOKA C UHMe2PpUPOBAHHOL cucmemoll ynpaeneHus,
obecneuusaroujell 06pamHyio ces13b NOA0HCEHUI0, CKOPOCMU U Hazpy3Ke - He
IMeHee 4 wm., 0amuuK AUHUU - He MeHee 3 WM., 0amuuK pacCmosiHusl — He
IMeHee 1 wim., akkyMyasamopHas 6amapesi — He MeHee 1 wim., 3apsioHoe
lycmpoticmgo — He meHee 1 wm. B cocmae Habopa dondiceH 8xo0umsb
npoepammupyembiii KOHmposiep, obecneuusarwjuli 603MOHCHOCTb
ocywecmensamb pazpabomky npo2pammHoO20 Kood, UCNO/b3ys
uHcmpymenmaputi cped paspabomku Arduino IDE. I[Tpoepammupyembili
KoHmposiep donxiceH obecneuusamsb aNNApAMHyIo U NPOPAMMHYIO
coeMecmumMocmb ¢ 31emMeHmHoll 6azoli, 8xodsweli 8 cocmae Habopa.

I Ipoepammupyembili KOHmMposAep 00AXHCeH codepicamb caedylowjue
uHmepdeticbl: Yyugpposble u aHanozo8bie nopmbi — He meHee 50wm, USB,
USART, I2C, SPI, ISP, Bluetooth, WiFi. [Ipoepammupyembili KOHmpoaiep
0o/151ceH coOepacamb uHmepetic (015 NOOKMOUeHUs: npuoo08 U OamUUKO8

0bomomexHuUecko20 Habopa), peaau3oeaHHblli Ha 6ase wuHbl RS-485 — He

wm
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weHee 12wm. IIpoepammupyemblii KOHMposiep 00a#CeH co0epicamb CUI080L
nopm 04151 NOOK/IOUeHUs. 8HeWHell Hazpy3Ku UaUu MOmMopoe — He MeHee 2uim. B
cocmag Habopa dondiceH 8xo0UMb MOOY/b MEXHUUECKO20 3PeHUs — He MeHee
1wm. Modyab mexHuueckozo 3peHus 00/ ceH obecneuusams 803MOFCHOCMD
KOMMYHUKAUUU C AHAA02UYHBLMU MOOYASMU NOCPedCme8oM WUHbl Ha baze
nocsnedoeamenbHo20 uHmepdelica ¢ yenvio danbHeliwell nepedauu
[pe3yibmamog usmepeHuli epynnbl Mody/ell Ha ynpassioljee 8biyuCAUMenbHOe
lycmpolicmeo, nodkmoueHHoe K OaHHOU WuHe. MoOy/lb mexXHU4ecKo20 3peHust
00/121ceH obecneyusams 803MOACHOCHL OCYWeCmesimb HACMPOUKY MOOY/s
mexHU1eCcK020 3peHuUst - HaCMpoUKY sKcnosuyuu, baranca 6enozo,
8emMOpa3HOCMHbIX COCMABAAIOWUX, niowjadu obHapyxcueaemol obaacmu
u306pasiceHust, OKpy2aocmu obHapyxcusaeMoli 0baacmu u3obpasxceHus,
nososiceHue obHapysicusaembix obaacmeti omHocumenbHo opyz opyea. Modyb
ImexHU1eCK020 3peHust 00/1%ceH obecneyusams 803MOACHOCNb HACMPOUKU HA
00HOBpeMeHHoe 0OHapydiceHue He MeHee 10 pasauuHbix OOUHOUHBIX 006eKMOo8
8 cekmope 0630pa, Aubo He MeHee 5 COCMABHbIX 00BEKMOo8, COCMOAWUX U3 He
ImeHee 3 pasnuuHblx epapuueckux npumumueos. Mooyab meXHUUecKo20 3peHust
dosiceH 0baaoamb ecmpoeHHbiMu uHmepgeticamu — USB, UART, 1-wire TTL,
I2C, SPI 015 KOMMYHUKQyuu CO 8HEWHUMU NOOK/MOUdeMbIMU ycmpolicmeamu.

ObpazosamesbHbiil
KOHCMpPYKMop ¢
KOMN/eKmom 0amuukos

ObpazogamesnbHbili HA6op domiceH bbimb NpedHa3HaueH 0451 U3yyeHusi OCHO8
[pazpabomku npoepammupyembix Mooeneil aBMOHOMHbIX MOOUAbHBIX pOHOMOE.
B cocmas Habopa 0034CHO 8X00UMb: KOMN/eKM KOHCMPYKMUBHbIX 31eMeHMOo8
U3 naacmuxa, UHCmpymeHm 045 pabombl ¢ KpenexcHbIMU KOMNOHeHMamu,
cepeonpusod ¢ cmpoeHHol cucmemoil ynpaeneHus,, obecheuusaroujetl
06pamHyto €8513b NOAOJICEHUI0, CKOPOCMU U Haz2py3Ke - He MeHee 4 wm., nyabm
ynpaeneHust — He MeHee 1wm, 0amuuK KacaHus — He MeHee 1 wm., 0amuux
ysema — He MeHee 1wim, OaMUUK MAKMUAbHO-CEHCOPHbIL CO C8eMOOUOOHBIM
IMOdysieM — He MeHee 1 wim., Kamepa ¢ 803MOHNCHOCTbIO 00HOBPEMEHHO20
onpede/ieHUs: HECKOABKUX Ueemos — He MeHee 1 wim., akKyMyasmopHas
bamapes — He meHee 1 wm. B cocmae Habopa 0osdiceH 8X00umb
[pobomomexHuueckuli KoHmposiep — He MeHee 1wum. PobomomexHuueckuti
KoHmposniep doniceH 0b61adamb 6cmpoeHHbIM yeemHbiM XKK 3kpaHom u
BCMPOEeHHbIM UHEePYUOHHbIM damuukoM. PobomomexHuueckuii KOHmposiep
0o131ceH umemb He MeHee 12 nopmog 0/151 NOOKAIOUeHUs1 BHeWHUX YyCmpolicme u
nopm 0415 ycmaHoeKu Kapmbl namsimu. B cocmae Habopa donsiceH 8xoo0umb

npozpammupyemblii KOHmMposiep — He meHee 1 wm. IIpoepammupyembiii

wm

8.00

188446.00

1507568.00




9/1eKmpuUecKyto akmueHOCMuU MblWYbl 8 061acmu, Ha0 KOmopolu
[pacnonazaemcs kpeneHue. [Ipu HanpsijceHUU Mbllybl 00AXHCHA ObIMb
obecneueHa 803MOACHOCMb HAOMOOeHUS NyHMHOCMU cugHana (m.e.
npucymcmeue M), npu paccaabaeHuu mbliybl - ee omcymcmaue. CeHcop
Tun 2 He meHee 1 wim., obecneyugaem 803MOHCHOCMb pecucmpayuu Cu2HaAd
cpomonnemusmoepammbi (PII") onmuueckum nymem, 3a cuem usmeHeHusi
0MpaXceHHo20 0M KPOBEHOCHbIX COCY008 ceemd, 06beM KOMOpbIX U3MeHsencs
nod 8o3delicmeuem nyabcogoli 80aHbl. CeHcop dondiceH bbimb 0becneueH
B03MOJICHOCMbBIO KpenieHusl K nodyueuke nanbya uenogekd. Cencop Tun 3 He
imeHee 1 wm., obecneuusaem 603MONCHOCMb: pe2ucmpayuu cu2Had

nekmpokapouoepammbl (OKT') He uHeasugHbiM cnocobom; peeucmpayuu I, IT

Ne HaumeHnoBaHue Epununa CrouMocCTh,
Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO) KomuecrBo | IleHa, pyo0.
n/m |obopyaoBanus (PBITIO) H3MepeHHs pyo.
KOHmMposep 0oaxceH npedcmaensimb coboli yempolicmeo, obecneuusaroujee
803MOJICHOCMb OCYWecmensimb paspabomky NpoepammMHoO20 Kodd, UCNOb3ys
uHcmpymenmaputi cped paspabomku Arduino IDE. [Tpoepammupyembili
KoHmposep dondiceH obecneuusamsb anNApamHyio U NPOePAMMHYIO
coemecmumocmb ¢ 31emeHmMHol 6a3zoll, 8xodsaujell 8 cocmag Habopa.
[ITpoepammupyemblii KOHmMpoanep 004 CeH cooepicamb caedyrowjue
uHmepdeticbl: yugposble u aHa10208ble NOpMbl — He MeHee 50wm, USB,
USART, 12C, SPI, ISP, Bluetooth, WiFi. [Tpoepammupyembili KOHMpo/iep
0os151ceH coOepaicamb uHmepdelic 015 NoOK/OUeHUs1 Npu8odos8 U 0AMUUKO8
obomomexHuuecko20 Habopa— He MeHee 12 wm.

MTorosast CTOMMOCTb I10 pasfieny 10959568.00
ToroBasi CTOMMOCTH 110 HAaNpaBJ/JIeHUI0 10959568.00
HaunmeHnoBaHnue HanpasjieHusi: "TexHono2uueckas HanpagaeHHocmb. BHO"

HavmMeHoBaHuMe pa3jesna:

1 |"TexHonoruueckas

HarpasyieHHOCTb. BM1O"

Cnexmpocromomemp ITpedHasHaueH 07151 onpedeneHus ONMUUYECKol N10mMHocmu, koagguyueHmos wm 1.00 110000.03 110000.03
nponyckaHus u KOHYeHmpayuu pasHoobpasHbix pacmeopos

AnaIUMUeCKUe echi [I[IpedHa3zHaueHb! 0151 MOUHbIX U3MepeHUl Macchl, N0380/s10m wum 1.00 140000.00 140000.00
KOHMpOoAUPO8Amb U3MeHeHUsi Macchbl ¢ moyHocmbio 0,1 me.

YuebHo- B cocmas exo0sim: CeHcop Tun 1 He meHee 1 wm., obecneuusaem wm 15.00 205000.00 3075000.00

uccne0osamenbckas B03MOJICHOCMb pe2ucmpayuu CUeHala 31eKmpuieckoll akmueHoCmu Mbliuy

liabopamopusi (21exkmpomuoepammbl, DMI'). Pecucmpayus 0oaxcHa ocyujecmensiemcs

OuoCueHa108 u HEeUHB8a3usHo, CyXumu 31eKkmpooamu. Bo3moicHOCMbIO KpenieHus K pyke

HelilpomexHoso2uli Ue/06eKd, Umo 00AHCHO 0a8amb 803MOHCHOCMb pe2ucmpupo8amsb




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

u III omsedeHutl; noOKHOUEHUS. 21eKMPo008 K CEHCOPY € NOMOWbHO
coeduHUMebHbIX NPo8o008, 060pydosanHblx TouchProof passemamu. CeHcop
Tun 4 He meHee 1 wm. obecneuugaem 803MONCHOCMb: pe2ucmpayuu Cu2Hana
KoJtCHO-2anbeaHuueckoll peakyuu (KI'P), pecucmpayusi Komopozo
ocyujecmensiemcst Ha NOCMOSIHHOM moKe; NOOKAIOUeHUst K mesy uenoeekd ¢
NOMOWbIO CyXUX 31€Kmpo008, NOOKAIOUeHUEe KOMOPbIX K CEHCOPY
ocyuwjecmensiemcs ¢ nomowbio TouchProof pazsemos. CeHcop Tun 5 He meHee
1 wm., obecneuusaem 803MONCHOCMb: pe2ucmpayuu CUsHaId 31eKmpuuecKoti
akmueHocmu mo3s2a (33I7) ¢ noMowjblo CyXux HeUH8a3UBHbIX 31eKmpooos;
[pecucmpayuu 31ekmpuueckoli akmugHocmu pasHbix donell Mo32d;
NOOK/IIOUeHUSs! 31eKMPOO08 K CEHCOPY € NOMOUbIO COeOUHUMeAbHbIX NPOB000s,
060pydosanHbix TouchProof pazsemamu; 3akpenieHus 31ekmpooos Ha
nosepxHocmu 20108bl. CeHcop Tun 6 He MeHee 1 wm., obecneuugaem
BO3MOJMCHOCMb: pesucmpayuu cueHaaa konebaus epyoHoli knemku (CeHcop
ObIXAHUs1); onpedesneHuUst Uacmombi ObIXaHus. Ycmpolicmgo 05 c60pa OaHHbIX
om ceHcopog u nepedayu Ha NepCOHANbHbBIU KoMnblomep obecneuusaem
803MOJICHOCMb cOOPa OAHHbIX OM NOOK/MOUEHHbIX K HeMY CeHCOPO8 U Omnpasky|
nosyueHHbIX 0aHHbIx Ha I1K. TIookaoueHue yeHmpaabHo2o Mooyns K I1K ¢
nomowbio USB-kabesns. LleHmpanbHbili MoOy/b umeem He MeHee 1 wm, :
2anbeaHuueckyto uzoasyuto om I1K. LlenmpanbHbili MOOyab obecneuugaem
803MOJCHOCMb 00HOBPEMEeHHO20 NOOK/UeHUs 8N10mb 00 4 ceHCopoa.
[Kastcoblill u3 6x0008 LleHmpaabHo20 MOOY/sl uMeem 2ab8AHUUYECKYIO U30AYUI0
(0becneueHue MeXCKAHANbHOU 2anbeaHuueckol usoaayuu). IodkmoueHue
ceHcopos K LleHmpaabHOMy MOOYAI0 OCYylWecmensemcs: C NOMOWbIo
cneyuanuuposaHHblx pazesemos muna LEMO, obecneuusarowjux
NpasuwibHOCMb NOOKMIOUEHUS pa3beMda U CHUXCARWUX PUCK CAYUAHO20
KacaHus pazsemo8 moKonpogoosux uacmell, a makice obecneuusarowjux
Bawjumy om HeCaHKYUOHUPOBAHHO20 NOOK/AIOUEHUS K NPOU380/1bHBIM
ycmpoticmeam. Modyab «KHonka» He MeHee 1 wm., obecneuusaem
BO3MOJCHOCMb: pPa3MemKuU pe2ucmpupyemblx CU2HA/08 U ommeuamp He MeHee
3-X pasauyHbIX Kame2opuu cocmosiHull.  Ycmpoticmeo, exodsujee 8 cocmas
nabopamopuu, 001%CHO 0becneuusams 803MONCHOCb pe2ucmpayuu

apmepud/abHO20 odae/neHusl.

IToroBasi CTOMMOCTb TI0 pa3fieny

3325000.03

IIToroBasi CTOMUMOCTH IO HanpaB/JIeHUI0

3325000.03

HaumeHoBaHue HanpasJieHus: "KovnblomepHoe u npezeHmayuoHHoe o6opydoearue "




HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

HaumeHoBaHuUe pa3jena:
"KomnbrotepHoe 1
rpe3eHTallIOHHOe
obopymoBaHue"

lHmepakmueHbIil
KOMMN/IeKC ¢
BbIUUCAUMENbHBIM
0/10KOM U MOOUbHBIM
KpenaeHuem

\FIHmMepakmueHbili KOMNAEKC € 8bIUUCAUMEAbHbIM 610KOM U MOOUABHBIM
Kpen/ieHueM 00/CeH CO0meemcmeosams CAe0yIOWUM MeXHUUeCKUM
mpeboeaHusim: Pasmep duazonanu: He meHee 74 dwiimos; Pa3pelueHue sKpaHa
no eopuzonmanu: He meHee 3000 nukceneli: PaspeuieHue 3kpaHa no
sepmuxanu: He meHee 2100 nukceneli; ITod0epaicka paspeweHus 3840x2160
nukcesneti (npu 60 I'y): 0a; Hanuuue ecmpoeHHoU akycmuueckoll cucmembl: 0d;
[Koauuecmgo mouek kacaHus: He meHee 20; Bbicoma cpabambl8aHusi ceHcopa
om nosepxHocmu 3KpaHa: He 6osee 3 mMunauMempos; Bpemst omkiauka ceHcopa
KacaHusi: He 6osee 10 muniucekyHd; BcmpoeHHble pyHKYuu pacnosHagaHus
066eKkmo8 kacauusi: 0a; Koauuecmeso noodepoicugaemblix cmuaycos
00HOBpeMeHHO: He MeHee 2; Bo3modsicHocmb nodkmoueHust K cemu Ethernet
npoeoOHbIM cnocobom: 0a; BoamoscHocmb nookaoueHus K cemu Ethernet
becnpoeodHbiM cnocobom (Wi-Fi): da; Bo3MOj#CHOCMb UCNO/1b308AHUS AAOOHU
8 Kauecmee UHCMpyMeHma cmupauusi: 0a; Haauuue uHmezpupoeaHHo2o
damuuka ocgeujeHHOCmu 0/11 ABMoMamuueckoll Koppekyuu sspKkocmu
nodceemku: da; Hanuuue ¢pyHkyuu 6ecnpogodHoll nepedauu usobpadxceHus ¢
lycmpoticme Ha 6aze OC Windows: da; Haauuue ¢pyHkyuu 6ecnpogooHoll
nepedauu uzobpadiceHusi ¢ ycmpoticme Ha 6aze OC MacOS: da; Haauuue
byHKyuu becnposodHoli nepedauu u306pasiceHus ¢ ycmpolicmes Ha 6aze OC
iOS: 0a; Haauuue ¢hyHkyuu 6ecnpoeodHoli nepedauu uzobpaxceHus ¢
lycmpoticma Ha 6a3ze OC Android: da; Bo3mocHOCmb y0aneHHO20 ynpasaeHust
u MoHUmopuHea: oa; Hanuuue kpennenus 8 komnaekme: 0a; Hanuuue croma
Ha kopnyce 0/ yCMaHoO8KU 00NO/AHUMENbHO20 8bIYUCAUMEAbHO20 06/10KaA: Od;
IMakcumanbHbili noddepicusaembili 06veM onepamueHoll namsamu
00NOAHUMENbHO20 8bIUUCALMENbHO20 610KA: He MeHee 8 T'0; MaKcumanbHbili
nododepaicusaembiii 06bem Hakonumens QONOAHUMENbHO20 8bIUUCAUMENbHO20
b/10Ka: He MeHee 128 I'6; Paswsem 018 noOKAoUeHUs: 00NOAHUMEeNbHO20
BbIULCAUMENBHO20 040KA C KOHMAKMAMu 31eKmponumaHus 8bIYUCAUMeNbHO20
6/10ka om 8cmpoeHHo20 610Ka NUMAHUsi UHMEPaKmMueHO20 KOMNaeKca u
KOHMakmamu 045 nodKmoUeHus Yugposozo gudeocueHana u USB 01
noodk/oueHus ceHcopa KacaHus: Haauuue; IpousgodumenbHOCMb npoyeccopa

00no/HUMeNbHO20 8bIYUCAUMEAbHO20 6/10Ka (3HaueHue nokazamens «CPU

wm

1.00

420000.00

420000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

\Mark» no mecmy «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html uau no mecmy «Laptop &
\Portable CPU Performance» https://www.cpubenchmark.net/laptop.html): ne
imeHee 7000 eduHuy; PaspeweHue Ha ebixode gudeoadanmepa
8bIULICIUMeNbHO20 6/10Ka npu pabome ¢ UHMePAKMUBHbLM KOMNAEKCOM: He
menee 3840 x 2160 nukceneli npu 60 I'y; Haauuue y donoaHumenbHoz2o
@bIULCAUMENbHO20 610Ka becnposodHo20 Modyas Wi-Fi He Hudice
802.11a/b/g/n/ac; MakcumanbHbili yposeHb wyma npu pabome
00Nno/HUMeIbHO20 8blHUCAUMeAbHO20 b0Ka: He bonee 30 OBA; Haauuue 8
KoMni1ekme MOOUIbHO20 MeMAUUeCcKo20 KpenaeHus, obecneuusaiouje2o
B03MOMCHOCMb HANOABHOL YCMAHOBKU UHMEPaKmueHo20 KOMNaeKcd, ¢
nepedsuCHOU Ko/necHoU 6a30l U 803MONCHOCMbIO (puKcayuu Kosec 015
UCKIOUEHUs] HeNnpou3e0/bHO20 08udiceHust; [IpedycmaHoeneHHas onepayuoHHast
cucmema ¢ epaguyeckum nob308amenbcKuM uHmepgeticom,
obecneuusarowjas pabomy pacnpocmpaHeHHblx 06pazoeamenbHbIX U
06LecucmeMHbIx npuiodiceHull: Haauuue; PyHKYuUs epaguueckoeo
KOMMEHMUPOBAHUSL NO8EPX NPOU3BOALHO20 U30OPANCEHUS, 8 MOM Uucae om
husuuecku NOOKAIOUEHHO20 UCMOYHUKA 8U0e0CUHAA: Haaudue;
\HmezpupoeaHHbiii 8 nonb308amenbCckull uHmepdgelic pyHKYUOHan npocmompa
u pabomnl ¢ ¢atinamu ocHoeHbIx popmamoe ¢ USB- Hakonumeneli unu
cemegoeo cepeepa: Haauuue; MiHmezpupoeaHHble cpedcmea, obecneuusaroujue
caedylowjuli yHKYUOHAA: — CO30aHUe MHO2OCMPAHUUHbIX y4eOHbIX 3aHamull ¢
UCNob308aHUEM MeOUaKOHMeHmMa panuiHbIX popmamos, — co30aHue
Haonuceli U KOMMeHMAapues nogepx 3anywjeHHblX NPUAOHCeHUll, —
[pacnosHasaHue ¢puzyp u pyKkonucHo2o mekcma (pyccKuil, aHeaulicKutl i3bIku),
— Haauyue UHCMPYMeHMOo8 PUCOBAHUS 2e0MempuyecKux ¢uayp u AUHUL.
BcmpoeHHble hyHKYUU: — 2eHepamop CAy4aiiHbIX uucen, — KaabKyasamop, —
9KpaHHas Kaaguanypa, — matimep, — pedakmop mamemamuyeckux popmyn.
D71eKmpoHHble Mamemamuyeckue UHCMpPyMeHmbl: — YUPKY/b, — Y20AbHUK, —
\uHelika, — mpaHcnopmup. Pesicum «6enotl 00CKu» ¢ 803MOHCHOCMbIO
CO30aHUS 3aMemoK, pucoeaHust, pabombl ¢ mabauyamu u epaguxamu:
Haauuue. Vimnopm cpatinoe popmamos: PDF, PPT, PPTX

Daunuapm

Pazmep pabouell obaacmu: He meHee 700x1000 mm

wm

2.00

11000.00

22000.00

Tenedxcka 0451 3apsAOKuU U
XpaHeHUs1 HOymOyKo8

mun Kopnyca: memasn; 603MOMCHOCMb 6€30NacHO20 3aWULeHHO20 3AMKOM
XpaHeHUst HOymOyKo8: Haauuue; 803MOMCHOCb 3apsiOKU HOYmOYyKo8: Haauuue,

noddepoicka Hoymobykoes n.1.; Haauuue poymepa Wi-Fi cmandapma 802.11n uny

wm

2.00

95000.00

190000.00




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBO

Ilena, pyo0.

CtoumMoCTh,
pyo.

cogpemeHHee: 1 wm. noddepicka HOymoyKkoe n.1; koauuecmeo HOymoykoe: om
15 wmyk, noddepaicka Hoymbykoe n.1; Hanpsiscenue numanusi: 220B\50T y;
[ITompebasiemas mowHocmb, Bm (makcumym): 2500; Tlompebasiembiii mok, A
(Makcumym): 12; [TnuHa wHypa snekmponumadus: om 2,5 mempa; 3awjuma om
nepeHanpsiceHus, KOpomKoz0 3aMbikaHus: Haaudue; Kosneca ons
nepedsudiceHus C MOPMO30M: Haauuue.

MDY mun 2

Tun ycmpolicmea: MHoz2ogyHKYuoHabHOe ycmpoticmeo (M®DY); 1leemHocmb
neuamsb: ysemHas; Popmam neuamu: He meHee A4; Tun ckaHUpo8aHus:
npomsicHbIl/nAaHwemHblIll; BosmodicHocmb ckaHuposaHus 8 popmamax: He
Wmenee A4; Cnocob nodkmouenus: LAN, Wi-Fi, USB.

wm

1.00

42000.00

42000.00

MDY mun 1

Tun ycmpoticmea: MHoeogyHKyuoHanbHoe ycmpoticmeo (MPY); LlgemHocmb
neuamnb: uepHo-6enas; TexHonoeust neuamu: 31ekmpoepaguueckas (n1asepHas,
cgemoduooHas); opmam neuamu: He MeHee A4; Tun cCKAHUPOBAHUS:
npomscHbIl/NiaHwemHbil; Bo3amoxcHOCMb CKaHUpos8aHus 8 popmamax: He
Wmenee A4; Cnocob nookmouerusi: LAN, Wi-Fi, USB

wm

1.00

24500.00

24500.00

IHoym6yk

dopm-¢pakmop: Hoymbyk; Pa3zmep OuazoHanu: He meHee 15.6 Orolimos;
\Pazpewenue 3kpana: Full HD, Quad HD uau Ultra HD; O6wuti o6sem
lycmaHoenenHoll onepamueHoll namsmu: He MeHee 8 I'baiim; MaxkcumanbHbliil
06wuli noddepaicusaemblii 06vem onepamueHoli namamu: He meHee 16 ['6aiim;
O6vem SSD Hakonumensi: He meHee 240 I'bailim; BecnpogooHas cesisb: Wi-Fi;
IKosnuuecmeo ecmpoeHHbix 8 kopnyc nopmos USB: He meHee 2, u3 KomopbiX He
imeHee 1 donicHo 6bimb USB eepcuu He Hudice 3.0; PaspeweHue 836-kamepbl,
\Mnukcenb: He meHee 0.3; BcmpoeHHbiili MukpogoH; Knasuamypa c packiadkoti
u mapkupoekoli knasuw QWERTY/HL]YKEH; IToddepaicka cmaHdapmos
becnpogodHoli ceszu: 802.11a/b/g/n/ac; IIpousgodumenbHoCmb npoyeccopa
(3HaueHue nokazamenst «CPU Mark» no mecmy «Laptop & Portable CPU
\Perfomance» http://www.cpubenchmark.net/laptop.html): He meHee 5000
eOuHuy; Haauuue maHunyasmopa Mbllub 8 Komniekme: 0d; YcmaHoeneHHas
onepayuoHHas cucmema ¢ epacpuieckum nonb3oeamenbCKUM uHmepageticom,
cgedeHUs1 0 KOMOPOM BK/H0UeHbl 8 eOUHbILl peecmp poCCuticKux npoepamm o1s
9/1eKMPOHHBIX 8bIYUCAUMENbHbIX MAWUH U 6a3 OaGHHbIX; YCMAaHOB8/AeHHbIl
nakem ogucHo20 Npo2pammMHO20 obecneyeHus, COBMecCmuMozo C
lycma+oeneHHoll onepayuoHHoli cucmemotl, cee0eHUs1 0 KOMOPOM BK/IOUeHbI 8
eOUHbIl peecmp pocCUliCKUX NPpo2pamm 07151 31eKMPOHHbIX 8bIULCAUMEAbHbIX

MawuH u 6a3 OaHHbIX.

wm

30.00

68000.00

2040000.00

MToroBasi CTOMMOCTB I10 pasfeny

2738500.00




\Habop unmepcdelicos: - Ethernet, He meHee 1 wm. - USB, He meHee 2 wm. -
\MicroSD: Hanuuue. - Modynb 6ecnpogodHoli cenzu Wi-Fi: Haauuue. ITaHenb
ynpaeneHusi ¢ skpaHom: Haauuue Tun ynpaeneHus skpaHa: ceHcopHoe Tun
skpaHa: LCD-naxenb LJgemHocmb 3kpaHa: ygemHoil /JuazoHanb 5KpaHa: He
imenee 3,5 dwtima [1namgpopma nodoepegaemas: Haauuue Ilnamgpopma das 3D-
neuamu maeHUmHas 2ubkas: Haauyue Coemecmumocms naameopmbi 045 3D-
neuamu ¢ niamegopmoli nodoepeeaemoli: Haruuue CMeHHbIl MoOy1b 3D-
neuamu: Haauyue TexHonozusi 3D-neuamu: FDM uau FFF [Juamemp conaa: He
wmenee 0,4 mm MakcumanbHass memnepamypa Hazpesa conia: He meHee 250 °C
IMaxcumanbHas memnepamypa Hazpega noooepegaemoli niamgopmbi: He
menee 80 °C MUHUMAAbHAS MOAWUHA CA0A: He bonee 50 MKM MakcumanbHas
moawuHa cnos: He meHee 300 mkm Ckopocmb 3D-neuamu: He menee 100 mm/c
\MakcumanbHblil pazmep uzzomaegaugaemoti moodenu: He meHee 200x210x200 mm
Ioodepacusaembie mamepuaibl 015 3D-neuamu: PLA-, PETG-, TPU-, ABS-,
\PC-, Flex-nnacmuk Jfuamemp Humu niacmuka: He 6osnee 1,75 mm CeHcop

O6HapleC€HUH HUMu njaacmukdad. Haauuue @yHKL;UH asmomamuueckoil

Ne HaumeHnoBaHue Epununa CrouMocCTh,
Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO) KomuecrBo | IleHa, pyo0.
n/m |obopyaoBanus (PBITIO) H3MepeHHs pyo.
[AToroBasi croMMOCTH 110 HaNpPaBJIeHNUI) 2738500.00
HaumveHoBaHnue Hanpap/eHusi: "06opydoeaHue 0/ 00no/gHUMe/AbHbIX Hanpae/aeHuil"
1 HavmenoBaHue paszerna:
"XAUTEK"
ITracmuk das 30 neuamu|Tun naacmuxa: PLA, moawuHa Humu: He meHee 1,75 mm wm 90.00 1990.00 179100.00
Tun npuumepa: FDM, FFF, mamepuan (ocHogHoll): PLA, koauuecmeo
30 npunmep neuamarowjux 201080K: He MeHee 1, pabouuli cmon: ¢ nodozpeeom, pabouas
. o6aacmb (XYZ): om 300%300%400 MM, MAKCUMA/bHASI CKOPOCMb neyamu: He wm 1.00 299000.00 299000.00
npogeccuoHanbHbll . .
ImMeHee 150 MMm/ceK, MUHUMAIbHAS MOAWUHA C08: He bonee 20 MKM, 3aKpbimbill
Kopnyc: Hanuyue, 0X1axcOeHUe 30Hbl neuamu: Haauuue
Tun npuumepa: FDM, FFF, mamepuan (ocHogHotl): PLA, koauuecmeo
neuamarowjux 201060K: He MeHee 2, pabouuli cmon: ¢ nodoepegom, pabouas
30 npunmep yuebHbili  |jobaacmb (XYZ): om 180%180%180 mm, MakcumanbHAsi CKOpOCMb neyamu: He wm 3.00 189000.00 567000.00
imeHee 150 Mm/ceK, MUHUMA/IbHASL MOAWUHA c081: He bosnee 20 MKM, 3aKpbimbili
Kopnyc: Hanuyue, 0X1axcOeHue 30Hbl heuamu: Haauuue
IMHozoyHKYuOHANbHAs |YuebHas MOOJYAbHAsi cmaHyus 0onx%cHA obecneuusams 803MOMCHOCMb wm 5.00 198000.00 990000.00
cmanyus 01 u3yueHus He MeHee mpex mexHo/no2ull npouzeoocmea usdeauli u 0bpabomku
ImexaHuueckot lMamepuanos, a makdce npOMOMUNUPO8AHUs usdenull. YuebHas ModyabHaAs
0bpabomku u cmaHyust 0oAxCHA uMemb caedylowjull cocmas u xapakmepucmuku: Mamepuan
npomomunupos8aHus KoHcmpykyuu: antomuHull Koauuecmeo Hanpaenstowjux: He meHee 4 wm.




n/n

HaumeHoBaHHue
o0opypoBanus (PBIIO)

Kpatkue npuMepHbIe TexHUUeckue xapakrepuctuku (PBITIO)

Epununa
M3MepeHus

KosnuecTBo

Ilena, pyo0.

CtoumMoCTh,
pyo.

kanubpoeku: Hanuuue CMeHHbIl na3epHblill MOJY/b: Hatuuue MowHocmb
iazepa: He meHee 1,6 Bm DyHKYUs 1a3epHO20 2pABUPOBAHUSL: HAAUYUE
@DyHKyus AazepHoll pe3ku: Haaudue Pazmepbl paboueli obaacmu: He MeHee
200x200 mm Tloddepatcugaemble Mamepuanbl: Gymaza, KApmMoH, depeeso,
niacmuk, koxca CmeHHbIl MoOyb ¢ppe3eposarusi ¢ YITY: Haruuue
IMakcumanbHasi Ckopocms epaiyeHus wnuHoens: He meHee 8000 06/muH
IMakcumanbHbll duamemp 3axcuma nampoHa: He meHee 4 mm dpe3a: Haauuue
DYHKYUS NI0CKOCMHO20 U 066eMHO020 (ppe3epoeaHus: Haauuue
IToodepacusaemble mamepuabl: 0epego, mekcmoaum, naacmuk Koocyx
Bawummblil: Haruuue OuKu 3awumHble ¢ YD-¢puabmpom: Hatuuue Adanmep
numawus: Haauyue Komnaekm 3anacHbiX PyHKYUOHA/BHBIX 31eMeHMOo8:
Haauuue

MToroBast CTOMMOCTB I10 pasfeny

2035100.00

2

HanmeHnoBaHuve paszena:
"OneKTposHepreTuka"

iToroBasi CTOMMOCTbD TI0 pa3fieny

0.00

3

HavMeHoBaHUe paszesna:
"TEO-ABPO"

IToroBasi CTOMMOCTb TI0 pa3jeny

0.00

4

HaumeHoBaHue pasjena:
"HAHQO"

iToroBasi CTOMMOCTb TI0 pa3fieny

0.00

IIToroBasi CTOMUMOCTD O HanpaB/JIeHUI0

2035100.00

ToroBasi CTOMMOCTB 110 BCEM Hanpas/eHusaM HHGpaaucra

21173468.03




