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ITepeyetin ToBapoB, paboT ¥ ycuIyr, IUTAHUPYEMBIX K 3aKyITy JUIs HayqHBIX HecleoBannii B 2026 roay B péi\&x_a;-l'mnomcuua roCyJIapCTBEHHOI'O
3aKasa 1o KOHKYPCY NporpaMMHo-LieneBoro punancuposanus 2025-2027 rr. no nporpamve MPH BR28713197 «Kacnmiickuii HEHTP YCTOHYHBBIX
HHHOBALMIL: HAYYHO-AKAACMHECKOE IPOABHAKEHHE ANbTEPHATHBHBIX PEICHHIl 1A N1ePEXoaa pernona K tosee IKOJIOrHUHOMY Oyymemy».

OOPTHKOM M ALHKAMK

HakKJIoHa croaemnuib. Liper — 6enwiii. aGapurueie
pasmepel: idHa 1200 mum, rinyGuna 600 MM, Boicota 970

Ne | HaumenoBanue XapakrepHcTuku (11 00opy10BaHMA 0NYCKAeTC Konmuectro | Tnanupyemas Cpokn Yenosus | Kowrakr
YKa3aHHe MOJIC/IH, MAPKH, CTPaHbl ¥ JAPYTHX CBEICHMIT) (mTyK) CTOUMOCTS C 3AKYHOK onaThi
yuerom HJIC, (50/50%
TEHIe 30/70%
70/30%
100%)
1 JlaBoparophoe obopyaoeanue no pobororexuuke
1 1.1 Cucrema ounctkn | Momnocts (pacxoa 3nepruu) - 120 Br 10 1 000 000 Ao 5 50/50%
BO3/YXA [1PH Naike [IpouzeoauTensHOCTH (TpH peskrMa) - MakcHMaibHbIi: oKTAOpA nocr
Hakko FA-430 4,7 M 3 /muu (¢ apyMs rHOKHMH JbIMONPHEMHHKAMK) 2026r. oruiara
Cpeaunii: 3,7 M 3 /mun3
Huskuit: 2.8 M 3 /Mun
OpdpexTHBHOCTL OuHCTKH 99,96% (Makc. pekum) -
99,97% (cpeannii ¥ MHH. PeKHUMBI)
Junamerp Bnycknoro narpybka - 55 mm
MakcumanbHoe KoaH4ecTBO pabounx mecr - 2
Yposens wyma (cpeannii pexxum) - 50 J16
I"aGapurhbie pasmepst - 330 x 366 x 343 mm
Pazmeper rubkoro AbiMONpHEMHHKA - @55 MM X 1,2 M
(ESD ucrnonHeHHe - He BXOAMT B KOMITIEKT NOCTABKH
(onums)
Bec 610ka 7,5 kr
[2 1.2 Cron Cron yueHHueCKHii ABYXMECTHBIHN, Npe/IHA3HAYEH 11 12 350 000 105 50/50%
naboparopHbiii ¢ ocHauieHus yueOnpix noMeenuii. Majeaune paccunrano okTA6pa nocr
Ha 2 noab3osartens, 6e3 peryIHpPOBKH BBICOTHI H YIJia 2026r. onnara




MM (Tpebyer noaTBepIKACHHS COOTBETCTBUS
IProHOMHYECKHM HopMam), Kapkac — metauiHyeckuii, u3
NPOGHABLHOM TPYObl, € OPOIIKOBO-NOAHMEPHBIM
NOKPLITHEM, YCTOHYHBBIM K KOPPO3HH H MEXAHHYECKMM
BO3ACHCTBHAM, C IUIACTHKOBBIMH 3ar/1yLIKAMH,
Crosewmnuua — JJICTT Tonmmuoi ne menee 16 MM, ¢
H3HOCOCTOHKHM JIAMHHHPOBAHHBIM MOKPLITHEM, KPOMKA
IIBX. Konerpykums 10/mkHa ObITh YCTOHYHBOI,
NpoYHOi, 63 OCTPBIX YIJIOB, PACCYHTAHHOMN HA HArPY3KY
He meree 100 kr. Maneane 10/KHO COOTBETCTBOBATH
TpeboBaHHAM GE30M1aCHOCTH H CAHHTAPHBIM HOPMAM /NS
yueOHoi mebemn. ITocTaBka ¢ KOMILIEKTOM Kpeneska,
yrnakoBka ofecneyuBaerT COXpaHHOCTh NPH

TPAHCHIOPTHPOBKE.

1.3 Cron yuurens ¢ Cron nuceMeHHbIH ¢ TyMG0ii (1eBocTopoHHee 400 000 05 50/50%
pO3eTKOM HCTIOJIHEHHE), NPEAHAZHAYCHHBIH IS HCIONB30BaHMs B okTA0pa nocr
A/IMHHHCTPATHBHBIX M yueOnbiX nomemenusx. Usaenue 2026r. onsara

JAO/DKHO OBITH HOBBIM, PaHee HE HCNOJIL30BAHHBIM,
NPOMBIIIEHHOTO NpoH3BoAcTRa. ['abapuTHBIe pasmepnt:
nHa 1500 mm, wupuua 1400 mu, Beicota 780 Mm,
JOMYCTHMOE OTKIIOHEHHE pazMepos +20 Mm.
Kouctpykiums craumonapuas, 6e3 Tpancdopmupyrommx
MEXAHH3MOB, C BCTPOEHHOI Ty MG0ii ¢ 1eBO# CTOpPOHLI,
ofecneuHBaoNIeH y100HbIH J0CTYI K CHCTEME XpaHEeHH.
CronemHnIa H KOPIyC H3roTOBIEHBI H3
NaMHHHPOBAHHOMN ApeBecHOCTpY keuHon rummtsl (JIJICIT)
TOMUHHOH He MeHee 16 MM, dacagsl — u3 MO
TOMUMHOH He MeHee 19 MM. Onopel BLINOAHEHB U3
CPallleHHOr 0 MACCHBA JIPEBECHHDI, YCTOHYMBOTO K
nedopmanuaM, BeicoToi He meree 100 mm, Gez
peryaMpoBkH. PyukH Meraindeckue, NoANATHHKH
(erposeie. Hanpasasiomue suukoB — CKpbITOro
MOoHTaXa, neTad — 6e3 aopoauukos. Ligerosoe
HCTIONHEHHE M3leHa — Geawlit. TToBepxHOCTH A0KHBI
ObITh poBHBIMH, 6€3 CKONOB, TPELIMH H 1edeKTOR,
KPOMKH 00paboTaHbl M 3aLIMIIEHB! OT BJIAIH H




MEXAHHYECKHX MOBPEKACHHH. MakcumanbHas Harpyska
Ha CTOA — He MeHee 20 Kr, Ha AlLIHK — He MeHee S Kr.

1.4 Ucrounuk
NUTAHHA

HCTOYHHK NUTaHMs NOCTOSHHOTO TOKa J1aGopaTopHOro
THIA, HMITY/IbCHBIH, NPEIHA3HAYEHHBIN I PEMOHTA,
TeCTHPOBaHHA W laboparopusix pabot. Yerpoiicrso
JIOJDKHO ObITH HOBBIM, MPOMBILIUICHHOTO TPOH3BO/ICTRA.
OBecneunsaer peryMpyemMoe BBIXOAHOE HANPIKEHHE H
TOK € NJIaBHOH HACTPOHKOH oT () 10 HOMHHAILHOIO
3HAYCHHA (NapaMeTpsl YKa3bIBAIOTCH NOCTABIHKOM), €
ABTOMATHYCCKHM MEPEKTIOYCHHEM PEKHMOB
crabumusanum noctosHHoro Hanpsokenus (CV) u Toka
(CC). OcHamén nundpoBbIM CBETOAMOAHBIM JTHCILICEM
U1 0TOOPAKEHHA HANPSIKEHUA, TOKA H MOIIHOCTH C
TOYHOCTBIO He Xyxke +0,5%. Peryauposka
OCYUICCTRIACTCH MOTEHUHOMETPaMH rpyGoii 1 TouHO#M
HACTPOiikH. MCTOYHHK NHTAHKA 10/DKEH HMETh 3alHTY
ot nepeHanpsxkenus (OVP), neperpysku no toky (OCP),
KOPOTKOI'O 3aMbIKAHHA H NEPErPeBa, a TAKKe CHCTEMY
AKTHBHOTO OXJQXKJICHHS ¢ BeHTHISTOPOM. TTHTanue ot
cetd 115/230 B +£10%, 50/60 I'i.. PaGouas Temneparypa
ot 0 no +40 °C. I'aGapursl He Gonee 190x90x 145 mwm,
macca ne Gosiee 1,5 kr. KOMIIeKT nocraBku: HCTOMHHK
NUTaHHUA, CeTeBOH Kabesib, BLIXOAHBIE TPOBO/A,
PYKOBOACTBO MOJIb30BATENA.

80 000

a0 5
okTabps
2026r.

50/50%
nocr
onaara

1.5 Hikad ans
XpaHeHus
JIOKYMCHTOB,
MaTepHaIOB U
HHBEHTaps

Illkad) ans XpaHeHHS TOKYMEHTOB, MATEPHAIIOB H
HHBEHTApPA, THII — KoMOHHHpoBaHHbIi. U3nenue nomkHo
ObITb HOBBIM, NPOMbILIIIEHHOTO MIPOH3BOACTBA.
I"aGapuribie pasmepsi: BoicoTa He Gonee 1900 mm,
wHpHHa He Gostee 800 MM, raybuHa He Gonee 400 Mm.
Kapkac so/pien GbiTh BLINONHEH H3 META/LTHYECKOH
npouabHON TPyOBI ceueHHeM He MeHee 25%25 MM ¢
NOJIHMEPHO-TIOPOLIKOBBIM MOKPHITHEM, OCHAIIEH
PEryJIHpYEMBIMH ONOPaMH C IHANA30HOM PEryJIHPOBKH
He MeHee 20 MM M IUIACTHKOBBIMH 3arjyliKaMH Ha
Topuax. Kopnyc nomkes 6uiTh H3rotosnen us
NaMHHHPOBAHHOM JipeBecHOCTpyxeuHoH mintsl (J1JICIT)

420 000

a0 5
okTabpa
2026r.

50/50%
nocr
oruiara




TOJIUHHON He MeHee 16 MM ¢ 3aUHTHOH KpOMKOIi.
Koncetpykums mkada jo/mkna BKIIOYATS JBA OTACACHHS:
BEPXHEE — C IBEPLAMH H3 CTCK/1a H HC MEHee YeM JIBY M
noakamu 13 JIZICTT; Hioknee — ¢ riryxumu asepuamu w3
JIJICII 1 He MeHee yem o/1HO# nosikoii. OGuee
KOJTHYECTBO MOJI0K — He MeHee 5. HomuHanbHas
HArpy3Ka Ha OJIHY NOJIKY — He MeHee |5 kr npu
paBHOMEpHOM pacripeaenenud. Liper uznenns — Genwiii
(xopnye u kapkac). lllkad gomken obecneunsars
XPaHEHHE JIOKYMEHTOB, MCIHLIMHCKHX MATEPHAJIOB,
MHBEHTapA ¥ 000pYy10BaHHS,

1.6 Komnbioreproe
kpecino CHAIRMAN
420 Senwiii

Kpeciio ans yunrens, Tan — komnbiotepuoe, Ha
KonecHoii 6ase. Msenne 10/mKHO GbITh HOBBIM,
MPOMBILICHHOTO 1pok3BoAcTea. KoHeTpykuus
IPrOHOMHYHAS, CO CIHHKOH aHATOMHYECKOH BopMBl,
NOICPIKKOH NOACHHYHOM 30HbI, TIOANOJIOBHHKOM,
MATKHM CHICHBEM U NOUTOKOTHHKAMH C HAKJIAAKAMM.
Ob6uBka — koMOHHHPOBaHHAA (MaTypanbHas KOXa U
OKOKOKa), HANOIHHUTEh — BCTIGHEHHbIH MOAHYpETaH.
Kpectopnna metaiinyueckas ¢ 3ammuTHBIM OKPBITHEM,
POJIHKH MMOJIHYPETAHOBbIC. MeXaHu3M Ka4aHus — THN
«TON-ran» ¢ BO3MOMKHOCTEIO (DUKCALIMH H PEryJIHPOBKH
aecTkoCTH. [lpeayemoTpena peryimposka BeICOTHI
cuuenbs. Iopiokoruuky Heperyaupyemsie. Liger
H3/1e/Hsl — Geblid, 91eMEHTBI KOHCTPYKIMH — YepHBIe.

230 000

a0 5
okTa0ps
2026r,

50/50%
nocr
onjara

1.7 PoGor — ZiyatTech
TRV1 ¢ Optical
Breadboard

OGpaszosarenshbiii poot-manunyastop Ziyat TRV 1 wiu
IKBHBAJICHT, NPEIHAHAYEHHbIN U1 00yueHHs 0cHOBaM
POBOTOTEXHHKH, POrPAMMHPOBAHHS H MEXATPOHHKH B
yuebnuix 3apeaennax. Manenue 10mxno0 Goith HOBBIM,
NPOMBILUIEHHOTO NPou3BoAcTBa. PoboT nosmken
NPEACTaBAATH COBOH HACTONLHEIN MAHMIYIATOP C He
meHee Yem 4 crenensamu ceobobl, obecneynBaommii
BBINONHEHHE 6a30BLIX Onepauuii NO3HIMOHUPOBAHHUS H
nepemeltenns oobekToB. Macca yerpoiicTea — me Gonee
1,1 kr, BricoTa — He Gosee 450 MM, Irpy30N0TBLEMHOCTE
— He menee 150 r. ITuranue 10/0KHO OCYIECTBAATLCS OT
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HCTOYHHKA MNOCTOAHHOTO TOKA HanpsukeHuem 5 B.
Ynpasnenue poboTOM JI0/DKHO NOUICPIKHBATECS ¢
NEPCOHANBHOIO KOMMNBIOTEPA H MOGHIIBHBIX YCTPOICTS,
COBMCCTHMBIX C ONEPAllHOHHBIMH cHcTeMamu Android u
i0S. Tlepenaya pannbix — no GecnpoBoaHbIM
unteppeiicam Wi-Fi u Bluetooth. PoGor aomken
nojiepxkuBath pexxum obyuenus (Teaching), exmouas
3aMHCh H BOCTIPOM3BEACHHE IBH/KEHHI, YTIpanienue
CEpPBONPHBOAAMH T10 YIJ1aM, CHHXPOHH3ALMIO HECKOILKHX
IIPHBO/IOB, & TAK/KE HHTErPALMIO 3axBaTa (gripper) u
JATYHKOB JUIS BBITOJIHCHHA NPAKTHYECKHX 3a/a4. B
KOMILICKT NOCTABKH JI0/DKHBI BXO/IHTH: poboT-
MAHMIYJIATOP, AOCTYT K NPOrpaMMHOI niardopme
ZiyatCode ¢ BO3MOXHOCTBIO BH3YAJILHOTO
nporpaMmHpoBanus (610unas cpeaa) u NoAAEpPKKH
a3bika Python, yueGHas nporpamma (ne menee 9 ypokos),
MCTO/IHYECKHE MaTCpHAIBLL A1 npenojasareiin, a TakKe
TEXHHYECKAN NOICPAKKA HA ITane BHEAPEHHS.
[Tnardopma nomkna obecneunsars cozganue 1
PEAAKTHPOBAHHME MIPOEKTOB, 3arpy3Ky NPOrpaMMHOro
KO/Ia Ha YCTPOHCTBO, yNPaRIECHHE CEPBONPHBOJAMH 1
BHEUIHHMH MOLYJIAMH, & TaKKe NOAAEPKKY paboThi ¢
KOHTPOJUICPAMH (BKIOYAS THIBI, COBMECTHMBIE C
ESP32). H3jesine 10M5KHO NpUMEHSTLCS B
obpazoBarenbHpix uensx: B wkonax, STEM-knaccax,
KPYKKax, KoJL1e/pkax H yuusepcuterax. Optical
Breadboard Jlerkoe npenusuontoe ocHosanne s
naboparopHoit onTHKH K poboTorexuuky. Tnura
OCHAaIeHa ceTkoi oTeepeTuii M6 (12x12) ¢ marom 25 mm
Ans HajiexkHo# pukcalun obopyaosanus. POROT C
[Tporpammuoro oGecnevenus I10 ZiyatTech software

1.8 MNasnbuas cranums | Silverflo 902D-1V Ilasnbuas cranums 775 BT ¢ xkanom 12 70 000 1o 5 50/50%
T12 Package 4 okTa0ps nocr
Hanpsxenwne: 220V, EU swika 2026r. ornaara
Komnnexrauus:

- Hacauku nns dena (conna): 7 wrr,




- Cmennble ana: 4 wr.

- loacrapka ans nasnbuuka u Tepmodena

- I'ybka ins umcrku xana

- [unuer

- Pyunoii BakyyMHBIi HACOC U1 YAQNCHHA HATHIIKOB
NPHIIOA.

- CMeHHBIH HarpeBaTeNbHbli 3IEMEHT Mas bHUKA

1.9 Unrepakrusnan
Jocka 86 " (yuurens
KOMII CBA3b I0JDKHO
ObITB)

HHTepakTHBHAS Nanes npeHasHayeHa s
MCIIONIB30BAHHA B 00pa3oBaTeIbHBIX YUPEXICHHIX,
oHcax u KoH(epeH-3anax L% npoBeIeHHs
HHTEPAKTHBHBIX 3aHATHH, NPE3CHTALIMI H COBMECTHOMN
pabotei. Jlnaronans skpana — He Mesee 86 10HMOB.
Paspemenne — ne menee 3840x2160 (UHD 4K). Tun
nanenn — LED ¢ antuGinkoBeiM nokpeitiem.
CeHcopHas TEXHONIOTHA — MyJILTHTAY, NOAIEPKKA He
menee 20 oanoBpeMeHHbIX KacaHHi. 3alHTHOE CTeKn0 —
3akanénnoe, anrusanaansHoe. llauens aqomkna
obecneynBaTh BLICOKYIO YETKOCTh H300paKeH S, TOYHYH)
nepeaady TeKCTa H rpagukm, a Take crabHAbHYIO
paboTy npH HHTEHCHBHO YKCILTyaTaIMK, Onepaumonnas
cucTeMa — BerpoeHnas (Android) ¢ BO3MOMKHOCTBIO
noakodenus OPS-moayns s pabors noa
ynpassernem Windows. Hannune serpoennmbix
JHHamMukoB. Murepdeiicsl noaxmoyenus: He MeHee
HDMI, USB, LLAN, ciotr OPS, noaaepixka Wi-Fi u
Bluetooth. OGasarensna nogaepika Gecripososnoii
TPAHC/IALMK Kpana ¢ BHeHHUX yerpoiers (T1K,
HOYTOYKH, nianmersl, cMaptonnt). Hanuune ynxumii
AHHOTHPORAHHA NOBEPX JHOOKLIX NPHIAOKEHHH H
NOAIEPIKKH OJIHOBPEMEHHOM PaboThl HECKONBKHX
noae3osarenci. Koncrpykuus nanenm ao/kua 6uims
NIPOYHOM, PACCYHTAHHON Ha JUTHTE/ILHYIO SKCIUTYaTALIHIO
B y4eOHbIX 1 opHCHBIX yenouax. UnTepdeiic
YNPaBAEHHA — MHTYHTHBHO NOHATHBINA, ¢ yA06HOH
HasHranuei. Ilocraska ocyuecTsisercs B KOMILIEKTE ¢
HEOOX0AMMBIMH KaGeIsMH H aKkceccyapaM.

1200 000

Ao 5
okTa6ps
2026r.

50/50%
nocr
onjara
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1.10 noytbyk ¢
ONepaLHOHHOM

CHCTEMOM

Jlucnaeit jomkes MeTh HAronans He MeHee 15,3
AK0iMa, paspemenue He menee 25601600 (2,5K), Tun
nasenn IPS ¢ anTHOIHKOBBIM NMOKpLITHEM, UIHPOKHMH
yrnamu 0630pa U BEICOKOH uBeTONEpeaaveii, 4acToTy
obnornenus ne menee 180 I'ny, APKOCTL He Menee 300
KI/M*, MATOBOE HIIH NOTYMATOBOE NOKPBITHE, YCTOHYHBOE
K Osimkam 1 orneuarkam. [poieccop — Intel Core i7-
14650HX 14-ro nokonenus, e menee 16 NOTOKOR,
TaKToBas yacTora e Huke 2,2 I'Tu ¢ noaaepxkoii Turbo
Boost. Oneparusras namath — ne menee 16 I' DDRS ¢
BO3MOMKHOCTHIO pacunpenns 10 32 I'b u nopaepxkoii
ABYXKaHaJILHOTO peskuma paGotsl. Mpaduueckas
NojcHcTeMa — aHCKpeTHas Bujeokapra NVIDIA
GeForce RTX 5060 ¢ o6héEMoM BHICONaMATH He MeHee §
I'b GDDR®, ¢ noaiepikoii Texnonoruii TPACCHPOBKH
ayyei, DLSS, CUDA w annapathoro YCKOpEHHS
Bbl‘!MC.’ICHMn, C BO3MOXHOCTBIO NOAKIIOUCHHA BHCUIHHX
MouuTopos yepes HDMI u DisplayPort. Cucremuiii
Hakonurens — SSD o6némom He menee 512 I'b no
unreppeiicy PCle NVMe M.2 co ckopocTsio utenns He
menee 3000 MB/c u 3anucu ne menee 2000 MB/c, ¢
BO3MOMHOCTBIO YCTAHOBKH JONOIHHTENLHOIO
HAKOIHTEA BO BTOPOH ci1oT M.2 M oteek 2,5 moiima.
Hurepdeiicl noaKIOueHns J0DKHBI BKIIIOYATD He MeHee
Asyx nopros USB-A 3.2 Gen 1/2, ue menee ognoro nopra
USB-C ¢ noazepskoii nepeaun Jannbix, BHICO 1
NIHTaHHA, He MeHee oaHoro nopra HDMI 2.1, He menee
oanoro nopra LAN RJ-45 Gigabit Ethernet, pazsém
KOMBO 3,5 MM /L18 HayIIHHKOR H MHKpPOdOHa, NOUIEPHKKY
Wi-Fi 6 (802.11ax) uan sbie u Bluetooth 5.2 uiu suiue,
O6s3arensHo Hanuume BCTpoeHHO Beb-kamepsl ¢
paspeluenueM He mexee 720p, BCTPOCHHOrO MUKpodona |
BCTPOEHHBIX CTEPEOAMHAMMKOB C OAAEPIKKOH
00BEMHOTO 3BYKA HJIM TEXHOIOr M aAYJIHOY TYHIICHHA.
Ipenycranornennas onepanHoHHas cucTema —
Windows 11 Pro win Windows 11 Home &

25
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JIMUICH3HOHHOMN BEPCHH C aKTHBAIIHEH, C BO3MOKHOCTBIO
nepeycTaHoBKH 6€3 NOTEpH rapaHTHH, C YTHIIHTAMH
NPOH3IBOMTENA IS YTIPABJICHHS MHTAHHEM,
MPOU3BOAMTEILHOCTRIO H OOHOBJIEHHA JIpaiiBEpOB.
Kopnyc fgoimkeH ObITh NPOYHBIM, H3 KAUECTBEHHbIX
MATEPHAIOB — METAJUIA HJIH BLICOKOINPOYHOTO NIIACTHKA,
PACCYHTAHHBIM HA JUTHTE/ILHYIO SKCILTYaTalMio B
yueOHBIX 1 OHCHBIX Ye10BHAX. CHCTEMA OXIDKACHHS —
sdpexrusnan, ¢ AByMa unn 6oaee TenaoBbiMH TpyOKaMu
U BEHTHAATOpaMH, obecrieunsaloias crabunbHyio pabory
IMPH BBICOKHX Harpy3kax. Knasuatypa —
noaHopasMepHas ¢ HdpoBbiM GIIOKOM, € NOACBETKOM,
X0/1 kiaBuin He menee 1,5 M. Taunaa — TouHBIH, C
noAAePKKOH My IbTHTa4-3KkecToB. Bec — ne Gonee 2,5 kr,
rabapuThl — KOMNAKTHLIE IS TPAHCTIOPTHPOBKH B
PIOK3aKe WM CyMKe. EMKOCTb akkyMyasTopa — He
menee 60 By, Bpems aBTOHOMHO# paboThl NpH THNOBOH
oMCHOMN Harpy3ke — He MeHee 45 1acos.
KoMmiekTHbli aganrep MUTaH|ua — MOUHOCTBLIO HE
menee 230 BT ans nosHoM peanH3anuu
MPOH3BOAMTEILHOCTH MPOLIECCOPa H BHAECOKAPTHI.
[TocTaBka OCYLIECTBISETCH B KOMIJIEKTE C HOYTOYKOM B
3aBOJICKOM YNAKOBKE, KOMIUIEKTHBIM a1anTepoM IMHTaHHA
¢ kabenem, JOKyMeHTAaLUMeH B BH/EC PYKOBOJACTBA
10JIb30BaTENA U FAPAHTHIHHOTO TaloHa. Y CTPOHCTBO
NOKHO OBITH HOBBIM, HE ObIBILIMM B DKCIUIYaTALIHH, C
3apojickHMu miombamu. Hurepdeiic ynpasnenus u
Mpe/IyCTaHOBIEHHOE NpOrpaMMHoe obecneyenue A0/ KHbI
ObITH HHTYHTHBHO MOHATHLIMM, C JOKAIH3AMCH Ha
PYCCKOM M Ka3aXCKOM S3BIKAX NPH HAIHYHHK. YCTPOHCTBO
JIOJUKHO TOIEPKHBAThL (PDYHKIMH AHHOTHPOBAHMA H
COBMECTHOH paboThl NPH NOAKTIOYEHHH K
MHTCPAKTHEHBIM NaHE/IAM H NIPOCKIIHOHHBIM CHCTEMAM,
ObITh COBMECTHMBIM C nepudepHiinbiM 000pyI0BaHHEM:
MBILIH, KIaBHATYPbl, BHEITHHE MOHHTOPLI, 3D-npuutepsl,
marel Arduino 1 ESP32, cucremsl 3aXBaTa IBHXKEHHS




Nokov ¥ asaiors.
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1.11 Konauumonep
HACTEHHBbIN CIUIWT-
cHcTeMma Samsung
AR12TXHQASINUA
Gennrit

KoHaMuMoHep HACTeHHOTO THNA (CILUIHT-CHCTeMA),
npeAHa3HAYCHHEBIH Ui OXaaxIeHns, oborpesa,
BEHTHJIILIHK M OCYLIICHHA BO3YXA B MOMELICHHAX.
Usnenmne J0IKHO OBITH HOBBIM, IPOMBILLIEHHOTO
npon3eoacTBa. CHCTEMA J0IKHA COCTONTH H3 O/IHOTO
BHYTPEHHEr0 H OJIHOTO HapyxHoro Gnoka. [lper —
Genntii. Konpguupuonep aospkeH ObITh OCHAINEH
MHBEPTOPHLIM KOMIIpeccopom u paboTaTs Ha XJajareHre
Tuna R32. Xon010npoH3BOAKRTEILHOCTE — HE MEHee
12000 BTU (ne menee 3,5 kBT), MomuocTs oborpesa —
He menee 3,8 kB1. Pexomenryemas ruiowmajn
obcnykuBarnus — 10 35 M*. MakCHMasIbHbIH BO31YLUHbIH
NMOTOK BHYTpeHHero 610ka — He menee 540 m*/u.
Yposens wyma pHyTpersero 6ioka — ue 6onee 37 ab
(MuHUManbHBI — He Gonee 28 ab), napyxnoro Gioka —
ne 6onee 50 ab. Konauumonep A0JnkeH NoaaepKHeaTh
PeXUMBI: OXJIaXkK/IEHHE, 000rpes, BEHTHIAIMS, OCYIIeHHE
H ABTOMATHHYECKHH PEKHM, a TAKKE JIONOHHTE/ILHBIC
PEXHMBI HHTCHCHBHO# paboThl M HOYHOH PEKHM.
PerynmpoBka Hanpas/icHHs BO3AYIIHOIO NOTOKA JA0JDKHA
obecneuuBaTLC N0 BEPTHKAIH C MYJIbTa YNPABACHHS H
110 FOPH30HTATH BPY4HYI0. JI0/KHBI ObITH
npeaycMOTperbl GyHKIHM aBTOpecTapra,
CAMOJIMArHOCTHKH H CAMOOYHCTKH BHYTpeHHero 6110ka.
OunbTpaums Bo3ayxa — GuabTp rpyboii OUHCTKH.
Hanuuue TaiiMepa BKITIOYEHHA H BbIK/IIOYCHHS C
AManasoHoM He menee 24 yacos. [TuTtanue — OT CeTH
220-240 B, 50 I'u. [orpebasemas moupocTs — He Honee
1,3 kBT npu oxa@iiaeHni. MakcHManbHas JUIHHA TPacChl
—— HE MCHEe 25 M, 10NYCTHMBLH Nepernaj BLICOT — He
menee 10 m. PaGounii 1nana3oH TemMneparyp Hapy»KHOro
pozayxa: oxaakaerane — ot —10°C o +46°C, oborpes —
ot —15°C no +24°C.

408 397
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1.12 Kabens KI" 2%6

Kabenwb cunosoii rubknit Tuna KI', npeanasnaveHsii ans
NOAKTIOYCHHSA TIEPEIBHKHBIX MEXAHH3IMOB H

200

2500

no 5
oKTsOps

50/50%
nocT




obopyaoBanus K 2NEKTPHYECKHM ceTaM. Manenue
JIOJDKHO OBITH HOBBIM, [IPOMBIIIJIEHHOIO IIPOH3BO/ICTBA,
COOTBETCTBOBATL TPEOOBAHUAM JCHCTBYIOLIHX
crannapros (ne mwke [OCT 24334-80 i S5KBHBANEHT).
KaGenn 10/5KeH HMETh ME/IHbIE MHOTOMNPOBOIOYHbIC
TOKONPOBOALLME JKHIbI, KOJIHYECTBO JKHJI — HE MeHee 2,
ceveHueM He MeHee 6 MM*. M3onsuua ¥ HapyxHas
060/104Ka A0JDKHBI ObITh BLINOJHEHB H3 pe3ntbl, 6e3
Gponu 1 3kpannposanus. Hapyiusiit anamerp kabeas —
He Gonee 15,5 mm. HoMuHanbHOE HaNpsykeHHe — He
menee 660 B nepemennoro toka yactotoit 20 400 't win
e menee 1000 B nocrosuioro Toka. Kabeas powken
obecneunsars paboTy MpH TeMNepaType OKpyKaroueH
cpeapt o1 —40 °C go +50 °C, ¢ aonmycTHMOlH
Temneparypoii Harpesa xun He Gonee +75 °C.
MunumanbHbIi paauyc Hirnba — He MeHee 8 HapyXHBIX
nuamerpor kabens. KabGeas npenaznayien s
HECTALIMOHAPHOMN NMPOKIA/IKH H IKCILTYATAllHH B YCI0BHAX
MHOrOKpaTHbiX H3rubos. Cpok ciyxOe1 — He mMeHee 48
mecsues. ['apanTuitibiii cpok — He MeHee 6 MecaLes.
Ilocraeka ocyuecTeasercs B OyXTax WM Ha 0Tpes, ©
MapKHPOBKOIi, COOTBETCTBYIOMIEH TpeOOBAHHAM
HOPMATHBHOM JIOKYMEHTALIMH.

2026r.

orsara

13

1.13 Aeromarsi 12 10
amnep, 8 100 amnep

Brixmouarenb NXB-63 - 370 COBpEMEHHOE MOAYJILHOE
YCTPOHCTBO JUIS 3aLIMTHI OT NEPErpy304HbIX TOKOB U
TOKOB KOPOTKOIO 3aMblkaHua. OHO aBTOMATHYECKH
pazpbiBaer uerb NpH HapyLEHHAX HOPMATEHbIX
napameTpoB paboTsl cerd. Takike aBToMar NO3BONAET
BBINOJIHATH PA3PBIB LIENN BPYYHYHO, €CJIH BOSHHKHET
TaKas HeoOXOAMMOCTh. ABTOMATHYECKHE BBIKITFOHATENH
NXB-63 BhITyCKaIOTCH HA HOMHHATBHBIE TOKH OT | 10 63
amnep. Otrocutces k cepun NEXT, paspaGorannoi
komnannei CHINT ¢ yueTtoM nocaeHux TeHICHIHIH B
3eKTpo3HEpreTHKe. B 4acTHOCTH, aBTOMATHYECKHI
suinouarens NXB-63 obopyaoBan OKHOM HHHKALIHK,
NO3BOJAIOUIHM CAC/IHTH 33 COCTONHHEM KOHTAKTOB.

20

2000

no 5
OoKTAOPA
2026r.

50/50%
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Jlannbtit MOAY ILHBIH aBTOMAT CNOCOOEH BLIACPKHBATL
0e30TKa3HyI0 HKCIUTYATALHIO B LIHPOKOM JHANA30He
Temnepartyp. JlonmycTambiMH pabounmMH YCIOBHAMH
cyMTaerca Temneparypa ot -35 g0 70 rpagycor. Henbas
HE OTMETHTH CTOHKOCTL K H3HOCY WIEKTPHUYECKOH YacTH
(10 TeICAY UMKIOB) U MexaHn4ecKoii yacTH (20 Teicsy
[HKJIOB).

14

1.14 Swmx ans
asToMara

LT MeTaTHUYeCKHi 1A pazMeLlieHHA

NEKTPOOBOPY A0BAHKA, NpeAHAZHAYCHHBIH AN
IKCIUTYaTalMH BHYTPH H CHapY»xH nomemenuid. M3nenne
JOJDKHO OBITH HOBBIM, MPOMBILITIEHHONO MPOH3BO/ICTBA.
aGapurhbie pazmepsl — he Gonee 500x400%250 mm
(BeicoTaxmupuHaxraybuna). Crenens 3aMTh KOpyca
— He Huke IP66, oGecneyunBacmas repMeTHYHON
KOHCTPYKIHEH C YIUIOTHHTENIEM MO NEPHMETPY JBEPH.
Marepuan kopnyca — JIMCTOBaA CTab TOJIIUHHON HE
meHee 1.2 MM C aHTHKOPPO3HHHBIM NMOKPBITHEM
(nopomkosas okpacka HaH 3kBHBazneHT). KoHeTpykums
JIOJDKHA NPElyCMATPUBATD ABEPLLY € 3aMKOM,
obecneynBaloNIMM 3alIHTY OT HECAHKITHOHHPOBAHHOTO
JIOCTYNA, & TAKIKE BOZMOKHOCTD YCTAHOBKH
obopyaoBaHus BHYTpH Kopryca. BHyTpu s1onxHa Obime
NpeAycMOTPEeHa MOHTaXKHAA naHens (mara) jis
KPETUIEHHSA ICKTPOTEXHHYECKHX KOMNOHEHTOR, 11uT
AomkeH obecrnevHBaTh 3aLMTY OT MBUTH, BJIATH H CTPYH
BOJIBI, @ TAKIKE YCTOHYHBOCTH K BHCIITHHM BO3JACHCTBHAM
TIpH 3KcruTyatanuu. Ilser kopryca — cepbiii HiH Oenbii.

150000

a0 5
okTa0ps
2026r.

50/50%
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1.15 Kabens kanan

KaGensnbiii kanan (kopoG) s npokiajku
NEKTPHUYECKHX, CNA0OTOYHBIX W HHPOPMAIIHOHHBIX
TMHUH BHYTPH nometnenuii. U3nenne nomkno Gwimh
HOBBIM, NPOMBILIIEHHOrO Npou3soacTea. Pazmep
KabelbHOro KaHana - He MeHee 2516 MM, JUTHHA OIHOH
CEKLMH - He MeHee 2 M, 0011as nocTaBiseMas JUIHHa - He
meHee 50 M.

Marepunan u3rorosaeHus — camosaryxatoumit [IBX, ne
NOAJSPAKHUBAIONIHI ropeHHe U Ge3onacHslii npu

250

400

g0 5
okTa0ps
2026r.

50/50%
nocr
onJiara




akcrutyarauuu. KoHCTpyKims J10JDKHA COCTOATH H3
OCHOBAHHA H CHEMHOI KPLILIKH ¢ PUKCHPYIOUIHM
3aMKOM, 00eceyHBaAIOIIMM HAIEKHOE 3aKPLITHE U
BO3MOKHOCTE MHOTOKPaTHOTo OTKpbiTHs. KabeabHbii
KaHA J0/KeH 00ecneyMBaTh CTENEHb 3allHThbl HE HIKE
IP40 1 npeHa3HA4aTLCA VI IKCIUTYATAIHH B CYXHX
nomewenusx. PaGoumii remnepartypHeii aHanas’od — He
yxe ot —40 °C po +45 °C, TeMneparypa MOHTakKa — HE
sbite —15 °C. OcHOBaHHE 10/KHO MMETH Niephopalmio
JUISt KPETUIeHHS K NOBEPXHOCTH. BHyTpeHHHE
NOBEPXHOCTH JIOJIKHBI OBITh rnagkumu, 6e3 3ayceHies,
HCKJTIOMAIOIIHMH NOBpeXIeHHe u3onanun kabenei. Liser
uznenus — Geapiit. Konerpykums aomkna obecneunsars
YAOOHBIH MOHTZXK, 00CTYKHBAHHE H BO3MOKHOCTS
MPOKAAAKH HECKOJILKMX KaOCABHBIX THHHH.

IMocTaBka OCYHIECTBASETCH KOMILICKTOM C KPBIIKAMH, B
ynakogke, obecrneynBalonei coxpaHHoCTb Npu
TPAHCNIOPTHPORKE.

1.16 MonoxpomHuoe
M®DV Xerox
WorkCentre 3025NI

Muorodyskimonaasioe yerpoicrso (MDY) nazepuoro
THIA, [IPEAHAZHAYCHHOE /U1 NEYaTH, KONHPOBaHUA H
CKAHHPOBAHHA JIOKYMEHTOB B OUCHBIX YCIIOBHAX.
Hanenne 10/0KHO ObITh HOBBIM, MPOMBIILIEHHOIO
NPOX3BO/CTBA.

Tun neyat — MOHOXPOMHBIH NazepHbiil. CkopocTsb
neyatd — He mMexee 40 crpanuy B munyTy popmara A4,
Pa3spewenne neyatn — He mexee 1200x1200 dpi. Bpems
BBLIXO/1d 1IEPBOH CTpaHuIlbl — He Gonee 7 cekyui.
VeTpoiicTBO A0IKHO NOAJACPKUBATH ABTOMATHYECKYIO
JIBYCTOPOHHION neyats (ynnekc). Ckanep —
MJIAHLIETHOrO THIIA ¢ ABTOMATHYECKHM NMOJAaTYHKOM
JIOKYMCHTOB BMECTHMOCTBIO He MeHee 50 JINCTOB.
Paspemenne ckanupoBatus — He menee 1200 dpi.
DYHKIMH YCTPOHCTBA: NEYaTh, KOIHPOBAHHE,
ckanuposanue. [Tojuiepika CeTeBOro NOAKIOUEHHA —
Ethernet (RJ-45), USB u Gecnposoasoe coepnenne Wi-
Fi. YerpoieTso 10KHO noaaepkuBath hopmarsl Gymarn

320 000

nos
okTabpa
2026r.

50/50%
nocr
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He MeHee A4, A5, A6. O01as eMKOCTh JIOTKOB MOJAa4YH
Oymaru — ne menee 250 aucror. MakcumanbHas
Harpyska — He mexee 80 000 crpanui B Mecail,
YnpapneHnue 10DKHO OCYLIECTBIATLCA Hepe3 BCTPOSHHbIH
aMeniaci (ne meree 2,7 oiMa) U nporpaMMHoe
obecrneyeHne ¢ BOIMOKHOCTBIO YAAICHHOIO
aaMuHHCTpUpoBanus. ITuranne — ot cetn 220-240 B, 50
' KoHeTpyKins 10mKHA 00eCne HBaTh HAACKHYIO
paboTy npH HHTEHCHBHO#H OQHCHOH IKCIUTYaTaALIHH.
Komiuiekr nocrasku jloipken sunoyats MOV,
CTAPTOBbIH KAPTPH/DK, Kabellb MATAHUA M JIOKYMEHTAIIHIO.

mactuka Creality
Filament Maker M1 &
Shredder R1

JOJDKHO cooTsercTrOBaThH TpeboBanusam TP EADC
004/2011 «O Ge30NacHOCTH HH3KOBOIBTHOTO
obopynosanus» u TP EADC 020/2011
«DNEKTPOMATHHTHAS COBMECTHMOCTEY, a TAKIKE
TEXHHYECKOH JIOKYMEHTALHH NTPOM3BOIHTENA.
OGopyloBaHHe NOCTABAAETCH B KOMILIEKTE H
NPE/IHAIHAYEHO JUT8 nepepalboTKH NJIACTHKOBBIX OTXO/I0B
(PLA, ABS, PETG u ananors4HpiX Marepuaios) ¢
NOCAEAYIOUMM noTyuyeHHnem Gunamenra juis 3D-nevaty.
KoMIuiekT J0/pKeH BKIIOYATh IKCTPYAEp WA
npouspoacTea punamenta (yposus Creality Filament
Maker M1 HnH 3KBHBANICHT) H H3MENBYHTETH MIACTHKA
(yposusa Creality Shredder R1 wau sksusanent),
COC/IHHHMTEIILHBIC IEMEHTDI, KabesIH NUTAHKS, a TAKIKE
PYKOBO/JCTRO MOJIb30BaTENA. IKCTPYAEP A0/DKEH
obecneunBaTs NMPOH3BOACTBO (HAAMEHTA THAMETPOM
1,75 MM ¢ JonycTumbiM oTKI0HeHHeM He Gonee 0,05
MM, HMETh TEMMEpaTypHbIi AHana3oH He mexee 180-300
°C, uudpoBoe yrpasieHue ¢ AUCIUICEM, CHCTEMY
OXJTKACHHA HHTH H YCTPOHCTBO HAMOTKH
(AaBTOMATHYECKOE HIH MOYABTOMATHYECKOE), NHTAHHE OT
cetu 220 B, 50 I'u. U3menbuurens nomken obecneyuBars
H3MEIbYEHHE TUTACTHKOBBIX H3/ICJTHH B OJIHOPOJIHYIO

17 | 1.17 Ycropiictso Yerpoiictso nepepaborku miactuka (akcTpyuep uis 1300 000 a0 5 50/50%
nepepaboTKu NPOM3BO/ICTBA (DHAAMEHTA H H3METbYHTE b MUIACTHKA ) okTs6ps nocr
2026r. onnara




thpakumio, NPUIrOAHYIO A ATbHERIIEH IKCTPY3HH, ObITh
OCHAIIEH HOYXKAMH M3 3aKaJICHHOH CTa/IH, CUCTEMOH
FAUIMTEI OT NEPErpy3KH U aBapHHHOH OCTAHOBKH, C
NPOH3BOAHTENIBHOCTBIO He Hike | Kr/uac (npu
HeoOX0AMMOCTH yTouHseTcs ), nutanne 220 B, 50 I'n.,
3aBO/ICKOM cOOPKH, 63 MEXAHHYECKHX NMOBPEIKIACHHH,
obecneunnars crabuibHyio u Gesonacnyio pabory 6e3
neperpesa u cboer. Konctpykiumns 10/mKkHa
NPeyCMAaTPUBATH 3aUIHTHBIC KOKYXH H 3JIEMEHThI
6e30nacHOCTH.

18 | 1.18 Ocummnorpad Moprarueusiii undpoBoii ocimorpag aomKen 12 370 000 05 50/50%
| coorpercrposarh Tpebosanuam TP EADC 004/2011 «O okTabps nocr
: (e30NacHOCTH HH3KOBOALTHOIO 0GopynoBanuay, TP 2026r. onjiara

EADC 02072011 «DnexTpoMarHuTHas COBMECTHMOCTbY, &
TAKIKE TEXHHUECKOH JOKYMEHTALHH NPOU3IBOHTEIIA.
O6opyaoBaHKe NPETHAZHAYEHO A3 H3IMEPCHHA,
BH3YAIM3ALMH W AHATTH3A 31EKTPHUECKHX CHTHATIOR B
naboparopHeiX, y4eOHbIX H CEPBUCHBIX YCIIOBHAX.
Ocumnnorpad agomken 6uims yporus RIGOL DHOS800
Series (Moaenmn DHO802, DHO804, DHO812, DHO814)
wiH sxkeuBaient. flonoca nponyckanus A0/oKHa
cocrasisTh He Menee 70 MI'u u ne menee 100 MI'u s
3aBHCHMOCTH OT KOH(HIypalun Moaenu, ¢
BO3MOJKHOCTBIO BEIOOPA HITH MOCTABKH B JIHANa3oHe
YKa3aHHBIX 3Ha4eHuit. YacTora AIMCKPETH3ALMH 10JDKHA
OwiTh He menee 1,25 IMewib/c (Sa/s). KosnuecTso
AHAJIONOBBIX KAHATIOB — He MeHee 2, NPeANOYTHTENLHO 4
KaHana juia paciuMpentsix moaeneit. Ocumanorpad
A0JpKeH 00eCneYHBAaTh BHICOKYIO TOMHOCTH H3MEPEHHH H
HH3KKIT YPOBEHB LIIYMa, C HCMOJIb30BAHHEM COBPEMEHHOH
apxuTexTyphl 006paboTku curnanos (He xyxe 12-6urtoro
AL uan sxsusasient). Jimna 3anucu (riyOuHa naMaTi)
A0JKHA OBITE HE MeHee 10 MTouyek HIH SKBHBAJICHT,
obecneunnas aeTanbHbIH ananu3 curnanos. Marepdeiic
YNPABIEHHA — LIBETHOH AMCIUICH C HArOHANIBLIO HE
MeHee 7 IOHMOB, ¢ YA00HBIM N0JIb30BaTEIBCKHM




uHTepPEHCOM H BO3MOKHOCTBIO HACTPOHKH NMapaMeTpos
wamepenuii. Toaaepxka aBTOMATHYECKHX HIMCPECHHI
(HanpskeHHe, 4acToTa, NepHOjl, CKBAKHOCTD H ap.) —
obazareanna. Ocupnorpad 10mkeH noaIePKHBATH
pasfHiHbIe PEXHMBI TPHITEPa (MO PPOHTY, HMIYILLY,
BMJICO M JIP.), MATEMATHYECKHE (PYHKIIMH aHAJIH3a
CHIHA/OB, 4 TAKKE BO3ZMOXKHOCTL COXPAHCHHS M IKCNOpTa
nadneiX. [luTanne 0/DKHO OCY LIECTRAATHCS OT
uctounnka vepes unrepdeiic USB Type-C,
obecneunBaoumii MOOHIBHOCTL H BO3MOIKHOCTh
HCTIONBL30BAHMS MOPTATHBHLIX HCTOYHHKOB NUTAHKA.
Hannune HHTEphEHCOB NOJAKMOMEHHS K BHELIHHM
yerpoiicteam (USB, LAN uau 5KBHBaJICHT) —
obazareabHo. KOMIUIEKT N0CTaBKH 10JDKEH BKIIKOYATh
H3MCPHTE/IBHBIE LLYTIbI (HE MEHEee KOJIHYCCTBA KAHAIOB),
kabesib MHTAHKUA, PYKOBOCTBO N0JIb30BATE A, 3aBO/ICKOH
cBopku, 683 MEXAHHUYCCKHX MOBPEIKICHHH.

19 | 1.19 Microscope 1lpoBOii MHKPOCKON J0/DKEH COOTBETCTBOBATD 12 70 000 o S 50/50%
tpebosannsm TP EADC 004/2011 «O 6esonacHocTh okTa0pa nocr
HH3KOBONLTHOrO 0G0pyaoBanus» W TP EADC 020/2011 2026r. orviara

«DNEKTPOMATHHTHAA COBMECTHMOCTDY, A TaKke
TEXHHYECKOH JOKYMEHTALHH MPOH3BO/IMTENA.
O6opy10BaHHE MPEHAZHAYCHO JUTA BH3YAILHOTO
nabmosieHus, yBeJHYeHUA, (POTO- H BHICO3AMHCH
HeenenyeMblx 00BeKTOB B yueOHbIX, n1abopaTopHbiX H
TeXHHYECKHX LeniX. MHKPOCKON J0/DKeH OBbITh ypOBHSA
INSKAM Digital Microscope 7 inch 50X-1200X win
IKBHBAJICHT. YCTPOHCTBO A0/KHO ObITh OCHALICHO
BCTPOEHHBIM IIBETHRIM JIMCILIEEM JIHATOHANBIO He MeHee 7
JOHMOB, 00eCTeYHBaIOLIHM YeTKoe oTobOpakeHne
H306paKeHHs B POKHME PeaibHoro Bpemeny. /lnanason
YBEAMYCHHS JOTDKEH COCTARAATH He MeHee 50% u He
menee 1200%, ¢ BOIMOXKHOCTBIO MJ1aBHOH Pery/JIHpOBKH
yBennveHns. PazpelneHue ceHcopa 10/KHO
obecneynsaTs KauecTBennoe Hiobpakenne ne Hwke Full
HD (1920x1080) 160 skeuBaneHt. MHKPOCKON A0JDKEH




MMETh BCTPOSHHYIO KAMEPY € BO3MOKHOCTBIO oTo- 1
BHJICO3AITHCH, NOJICPKHBATE YCTAHOBKY KapThl aMATH
(microSD win ananor) a1 COXpaHeHHs JaHHbIX.
OcgpereHHe J0JKHO ObITh PEATH30BAHO C MOMOLIBIO
BCTPOCHHBIX peryaupyembix ceetoanoaos (LED) ¢
BO3MOKHOCTBIO H3MeHeHHA SpKocTH. KoHeTpykumsa
JIO/DKHA NPETYCMATPHUBATL YCTOHYMBYIO NMOJICTABKY C
peryaupyemMoi BelcoToN H HKCALMen NoNoKeH!s A
TOYHOH (pokycHpoBKH. TTOAKIIOUEHHE K BHEIIHUM
YCTPOHCTBAM J0JDKHO OCYLIECTBIAATLCA Hepes
unrepdeiicel USB w/uau HDMI (npu Hanwumn),
obecneunBas BeIBO/I H300POKEHHA HA KOMIBLIOTEDP HIIH
moHuTOP. [InTanKe 10mkHO ocymecTBIsTHCA OT ceTH 220
B uepes ananrep b0 OT BCTPOEHHOTO
akkymynaTopa/USB, obecnieunBas aBTOHOMHYIO HIH
CTauMoHapHy1o paboty. 3aBoackoi cbopku, 6e3
MEXAHHYECKHX MOBPeXaeHuil, obecneunsars
crabunbHyio paborty 6e3 cboes. Kommiexr nocrasku
JIOJDKEH BKIIOYATH MMKPOCKOTI, MOACTABKY, Kabenu
NOIKTIONEHHUS, 3aPA/IHOE YCTPOHCTBO (IPH HAJIHYHH
AKKYMYJIATOpA), PYKOBOJACTBO NOJIL30BATENA.

«INEKTPOMATHHTHAN COBMECTHMOCTB), @ TAKXKe
TEXHHYECKOH JOKYMEHTALMH ITPOU3BOAMTENS,
HHCTpyMeHT nipeiHazHayeH JUIs BbINOJHEHUS
MOHTaXHBIX H cOOpOYHBIX paboT, BKIIOYAs 3aBUHYHBAHHE
W OTBHHYHBaHME KpenexubiX 2nementos, [lypynosepr
JIOJUKEH ObITh aKKYMYJIATOPHOIO THNA, C HOMHHAJILHBIM
HanpsykeHHeM He Menee 3,6 B. Tun akkymynatopa —
THTHI-HOHHBIH (Li-lon) WM 3KBHBAIEHT, ¢ eMKOCTBIO HE
menee 1,3 Ay, aKKyMyJATOp A0KEH BXOIHTE B
KOMIUIEKT nocTaBku. KpyTauiui MoMenT JoJokeH ObiTh He
meHee 4 H'M, ¢ BO3MOKHOCTBIO PeryJIMPOBKH YCHITHA
(Hanure My bl OrpaHHYCHHS MOMEHTA —

20 | 1.20 Cordless AKKYMYJATOPHBIH LYPYNOBEPT JO/DKEH cooTBeTCTBORaTL | 10 30 000 a0 5 50/50%
Screwdriver Set tpeborarusam TP EADC 004/2011 «O GezonacHocTn okTabpa nocr
HH3KOBOJIETHOTO 0Bopyaosanua» 4 TP EADC 020/2011 2026r. onnara




obszarensno). Yactora epauerns — He mernee 180
06/mMun, HanuuKe pepepca obazarensno. Tun narpona —
weCTUrpaHHbli aepkarens Our 1/4" (6,35 Mm) wau
IKBHBAJEHT, 00eCneYHBAIOMI OBICTPYIO 3aMEHY
ocnactku. KoHeTpykins 10/mkHa ObITh 3proHOMHYHOMH, ¢
NPOPE3MHEHHOMN PYKOATKOH H KOMITAKTHBIMH rabapuramu
ans paboThl B OrpaHHyeHHbIX npocTpancTeax. Hammuune
BCTPOEHHOM noaceeTkn paGoyeit 3ousl (LED) —
MPeANOMTHTEILHO. B KOMIUIEKT NOCTABKH JOIKHEI
BXOJIMTH: LY PYTIOBEPT, AKKYMYISTOP (BCTPOSHHBIH HIH
cheMmHBlif), 3apaanoe yerpoicTso (USB nwaum ceresoe),
Habop OuT (He MEeHee 5 IT.) WM SKBHBAJICHT,
PYKOBO/ICTBO noab3opatens. [THTanue 3apajku 10/0KHO
ocymecTsTbeA T ceTH 220 B uan yepes USB-
untepdeiic. 3aBoackoit cOopkH, 6¢3 MEXaHHHYECKHX
MOBPEKICHHH.

21

1.21 Po6onec - Unitree
Go2 EDU PLUS
Robotic Dog w/ Mid
360 LiDAR

PoGorusuposannas miargopma B BHIE YETBEPOHOIOro
moGuasHOTO poboTa (poborica) I0/DKHA COOTBETCTBOBATE
tpeGosanuam TP EADC 004/2011 «O GesonacHocTu
HU3KOBOJILTHOTO 0Bopyaosanus» U TP EADC 020/2011
«INeKTPOMArHHTHAS COBMECTHMOCTDLY, & TaKkKe
TEXHHYCCKOM TOKYMEHTALMH NPOH3BOHTENA.
OBopyaoBanHe npeHa3Hadeso s 00pasoBaTeabHbIX,
MCCJIC/IOBATEIBCKHX M HIDKCHEPHBIX 3a/1a4, BKIIOYas
ABTOHOMHYIO HABHIALMIO, cOOP AaHHBIX H paspaboTKy
anropurMos ynpasienus. PoGor fo/mken 6uiTh yposHs
Unitree Go2 EDU Plus ¢ ycTaHOBIEHHBIM MOJIYJIEM
kpyrosoro 063opa 360° LIDAR uiu 2KBHBAICHT.
Koncerpykuus ao/mkHa ObiTh YETBEPOHOrOH, ©
INEKTPUYECCKHMH CEPBOTIPHBOIAMH B CYCTaBaX,
ofecneunBalOIHMH YCTOHYHBOE NEpeIBHIKEHHE 110
pazM4HbLIM THITAM NOBEpPXHOCTH. CKOPOCTH
nepe/IBIKEHNA I0/DKHA COCTABNATD HE MeHee 2,5 M/c,
rPY30N0IbEMHOCTL — HE MEHEE 5 KT, BpeMs aBTOHOMHOH
pabotsl — He Menee 1,5 wacos. PoGor nosmken
110UICPKHBATH PEXKMMbI JIHCTAHIIHOHHOTO H ABTOHOMHOIO

7150 000

oS
oKkTA6ps
2026r.

50/50%
nocr
onnara




YIpaBIeHHs, BKJIIOYAs POrpaMMHPYEMOE NOBEACHHE.
HapuranuonHas cucrema JlospkHa sionodars LiDAR-
cencop kpyrosoro o63opa (360°) s NOCTPOCHHA KapThi
OKPYHKAIOEH cpeibl H 0GHAPYKEHHA NPENATCTBHA, a
TaKke KaMeps! (NPH HATHYHK) JUIS BH3YAIbHOIO aHanH3a.
PoGot pomkeH ObiTh OCHAINEH BEIYHC/IHTC/IBHBIM
MOJIYJIEM € MOAACPIKKOH pa3paboTKH Mob30BaTe/IbCKHX
NPHIIOIKEHHH, COBMECTHMBIM C PACTIPOCTPAHEHHBIMH
cpesiamMu nporpaMmuposanus (Hanpumep, Python, C++
WIH SKBHBAIEHT), & TAKKe UMeTh oTKphIThiH SDK ju1s
00pazoBaTe/bHBIX W HCCIeA0BaTENbCKMX uesiel. Hamiune
Becnpooanbix uurepdeiicon ceazn (Wi-Fi, Bluetooth
WIH SKBHBaNEHT) — oOs3aresibho. [THTanue 10/mKHO
OCYIIECTBIATHLCA OT AKKYMYISTOpHO# Gatapew, Bxoasuieii
B KOMILJIEKT, C BO3MOAKHOCTBIO OBICTPOH 3aMEHBI HIIH
zapaaku. KoHeTpykums j10/0KkHa obecneynBars 3alHTy OT
NBUTH W BJary He Huske 1P54 wan SKBHBANIEHT, a TakKe
YCTOHYHBOCTD K MCXaHHYECKHM BO3/ICHCTBHAM B
npeenax IKCIUTyaTauHoHHbIX yeaosrid. Kommiekr
MOCTARKH JIOJDKEH BKIIOYATH POOOTHIHPOBAHHYIO
nnatgopmy, aKKyMYISTOP, 3apAAHOE YCTPOHCTBO,
KOHTpOsIEp (My/bT YNpasieHua), kKabean MoAKIoueHus,
JIOKYMEHTALMIO MONb30BATE 1% H CPEICTBa pa3paboTKH
(SDK).

NPoeCCHOHABLHOTO YPOBHA, NPE/IHAZHAYEHHBIA 114
aspoOTOCHEMKH H BUICOCHEMKH. Y POBEHb HCTIOTHEHHA
— ne wwke DIT Air 3 ¢ nynstom ynpasnerus RC 2 1
pacumpennoii kommekamueii Fly More Combo.
KpajpokonTep /10/ukeH ObITh OCHAIIEH HE MEHEE YeM
JBYMS KaMepaMy (11MPOKOYTO/IBHOM H TeJicKamMepoii) ¢
maTpuuaMu He Menee 1/1.3 moiima, obecneunBarommmMu
(OTO- H BHIEOCHEMKY B paspelueHuH He Hike 4K.
MakcHMansHOoe Bpems rosieta — He Menee 40 MHHYT.
JIpOH A0/DKEH NOJIEPKHBATL HHTE/UICKTYANbHbIC

22 | 1.22 Jipon DJI Air 3S | Ksaapokoirep JO/DKEH NPEACTARNSTE cOBOi 920 000 a0 5 50/50%
RC 2 Fly More Combo | GecnuaoTHbI# JieTaTe/IbHbIN annapar okTAbpa nocr
2026r. onyiara




PEKMMBI CHEMKH H ABTOMaTHYECKOIO M0JIeTa, BKIIOYas
orc/eKuBanHe 00BLEKTOR M TUTAHMPOBAHHE MapUIPYTOB.
CucTema nepeady BHACOCHTHAIA — LHdpoBas, ¢
AAILHOCTHIO He MeHee 10 kM (B yCIOBHAX NPAMO#
BHAMMOCTH). JIpOH 10/KeH ObITh OCHAIIEH CHCTEMOR
BCCHANPABIEHHOTO OOHAPYKEHHA NPENATCTBHIA (He
MEHee BIepejl, Ha3ajl, BHW3 U B CTOPOHBI).
INozuumonuposanue — criyruukosoe (GPS, GLONASS u
9KBHBAJIEHT), C NOICPHKKOH cTabuan3aumMu nojera.
[TynbT ynpasieHus J0/DKEH HMETh BCTPOCHHBIH AuCILICH
(RC 2), obecneunBaiommii ynpasiaenue 6e3 noaxiouenus
BHEIHETO YCTPOMCTBA. B KOMIIEKT NOCTABKH J0JIKHbI
BXOJMTB: JAPOH, NYJIbT YNPABICHHA, HC MCHEE Tpex
AKKyMY/ISTOPOB, 3aps/iHoe ycTpoiicTso (xab), 3anacHsie
nponesepbl, KabenH H TPAHCIIOPTHPOBOUHBIH KEHC WiH
CyMKa.

23 | 1.23 Ouku DJI FPV Oukn susreonabmoaenns (FPV) 10/1KHBI NPeACTaRIsTh 350 000 no 5 50/50%
Goggles V2 co6oii YCTPOHCTRO U1 TPHUEeMa H OTODpaKeHHA okta0pa nocr
2026r. onnara

BHJICOCHTHANA B PEAILHOM BPEMEHH 0T GecnIoTHOro
NeTAaTeIbHOTO anmnapara. Y poseHb HCTIOHEHHA — HE
uwxke DI FPV Goggles V2. Oukn nomknel obecrneunsars
uudpoBYIO NEpe/Iady BHACOCHIHANA C HH3KOH 3a1ePiKOH
(ne Gonee 40 MC) H BBICOKHM Ka4eCTBOM H300payKeHHs.
Paspewenne aucruiees — He meree 1440x810 na
KK/bIH 11123 MK SKBHBAJICHT, YaCTOTA OOHOBJICHHA —
e menee 60 I'u. Yron o63opa — ne menee 140°.
YeTpoieTBO J0IKHO noaepxkuBarh paboty ¢ undposoi
cHcTeMoi nepeaayn Buieo (OcuSync WK HKBHBANEHT),
obecneyupaloniei cTabHIbHYIO CBA3L HA IANbHOCTH HE
MeHee 6 KM (B YCTIOBHAX MPAMOi BUAXMOCTH). Ouku
JIOJDKHBI HMETh BCTPOECHHbBIC AHTECHHBI WIIH BO3MOXHOCTD
NOAKTHOYEHHS BHEHIHHX aHTeHH. [luranue — ot
BHEIIHETO aKKYMYJIATOPA, 00ECeUHBaIOIIEI0 HE MEHEe
1,5-2 yacos paboTsl. YCTPOHCTBO J0JKHO NOAACPAKHBATE
PEryIMpoOBKY Mex3paykoBoro paccroanus (IPD) u
auorrrpui (npu Hanuuun). Uurepeicsl noaAKIIOYCHHS




— He meHee USB u Buzeosxojia. Ouky 10mKHbI ObITh
copMecTHMBI ¢ FPV-1poHaMu COOTBETCTBYIOLIETO
CTAH1apTa Mepe1ayt BUICOCHIHAIA.

24 | 1.24 llopraTuBHbIi IToprarHBHBIH MOHHTOP JIOJDKEH NPEICTAaBAATL COOOH 2 100 000 no 5 50/50%
MOHHTOD, BHEUIHHH JIMCIUICH, NPE/IHAZHAYEHHBIN 118 PACLIMPCHHS okTa0ps nocT
BO3MOIKHOCTb pabouero npoctpascTsa HOyTOyKa HaroHanbio 14 2026r. onnara
paciunpenus s 14- moiivos 1 Gosiee. Jluaronans 3kpana — ue meuee 15,6
aoliMoBoro HoyTOyKa, | aoiima. Paspemenne — He Hwke 2K (ne menee
15,6-m0iMOBbIH 2560x1440 nukceneii). Yacrora oOHOBIEHHA — HE MeHee
cencopubli 3kpas, 120 | 120 I'n. Tun marpuust — IPS wiu skBuBasent ¢
I'u, BHemuui 2K-ax LIMPOKHMH yraamu 0630pa He menee 170°. Dkpan
JIO/DKEH MOIEPKHBATE CEHCOPHOE ynparnenue (multi-
touch). Spkocts — e menee 250 ka/m?. KonrpactHocTs
— ne meree 800:1. YerpoicTBo A0/KHO NOAIEPKHBATD
noakmouenne yepes uarepdeiicet ne menee USB Type-C
(¢ nepenaveii Buaeo u nutanus) ¥ HDMI. Iuranue
nomkno ocymectraaTses or USB Type-C wan syemnero
HCTOYHHMKA, MOHHTOP JI0JKEH OBITH COBMECTHM C
onepaimorHbiMu cucremamu Windows, macOS u
ananornuHbiMi. KoncTpykims 1omkHa obecneyusars
NOPTATHBHOCTH, HAJTHYHE CKAAJHON MOJCTABKH HITH
uexna-noacrasku. Tomuuna — e 6onee 15 mm, macca
— He bonee 1,5 kr.

2 Pacxounsie Mateprans s gaboparopun PoGoTOTEXHHKH

25 | 2.1 Habop cencopos Habop aatunkoB u MoyJiei ans obyuenus 30 13309 a0 5 50/50%
(37 B 1) ApayuHo B MHKpOKOHTpOJUIepHBbIM cieTemam (Arduino/ESP32) oKkTA0pa nocr
Keice JIOJDKEH NMPeACTaBAATh CODOH KOMIIEKT HE MEHEe 4eM U3 2026r. onsiara

37 20eKTPOHHBLIX MOJYJICH, NPeIHA3HAYEHHBIX JL1S
00y4eHHA ITEKTPOHHKE, MPOrPAMMHPOBAHHIO H
NpOTOTHNHPOBaHHIO. B coctas Habopa J0KHBI BXO/IHTH
6a30BbIC TATYHKH M 2JIEMEHTBI: TEMINIEPATYPbl U
RIAKHOCTH, OCBELICHHOCTH, 3BYKa, IUIAMCHH, ra3a (Tun
MQ uinu 9KBHBIEHT), HH(PAKPACHBIH NEpeaaTYHK H
NPHEMHHK, pelie, KHONKH (He MeHee 2 wmT.),
NOTEHUMOMETP, 3YMMEP, THPOCKOIN HJIH AKCEIePOMETP,
JIATYHK HAKJIOHA ¥ npensaTceTeui. Mojlysin I0ImKHE




pabotats npu Hanpsskenun 3,3-5 B, noaaepkusars
UHPPOBBLIE H AHATIOTOBLIC CHIHANbI, HMETh HHTEpdEHCH
GPIO, 12C, SPI, UART u ObITb COBMECTHMBIMH €
Arduino IDE, ESP32 u ESP8266. Bece 3neMeHTbl 10/DKHbI
ObITH BBINOJHCHBI HA NMEYaTHBIX MJIATaX ¢ MAPKHPOBKOH
KOHTAKTOB H CTAHJAPTHHIMHM IITHIPEBBIMH pazbeMaMu A1
NOJIKIOYCHHA K MakeTHBIM tuiatam. HaGop nosmken
MOCTABIATHCS B 3ALIHTHOM KeHce

26 | 2.2 Arduino Uno R3 Crpana-npoH3BoJHTENb Kuraii Kurai 30 6309 a0 S 50/50%
MukpokonTposuiep ATmega328 okTabpsa nocr
Paboyee nanpsoxenue 5 B 2026r. ornsiara
Pexomenjtyemoe BXxoaHoe Hanpskenne 7~ 12 B
[peaenbHoOE BXOAHOE HANPAYKECHHE 6-20B
[udporsie Bxoab/Beixoast 14 (6 u3 koropsix ¢ LHIHM)

AHAJIOTOBBIE BXObI/BBIXO/1bI 6

Ipeaensubiii Tok Yepes Bxo/Beixoa 40 MA
IpenensHbiii Tok ans Beisoga 3.3 B 50 MA
Onem-namate 32 K6 (0.5 K6 ucnoassytores s
3arpy34yMKa)

O3Y 2 K6

EEPROM 1 K6

Takrosas wactora 16 Ml'ny

27 | 2.3 Meranauyeckue Konnuectso anementor: 3120 wryk.KosmyecTso 30 11309 oS 50/50%
TUICHOYHbIE HOMHHANOB: 156 paznuunbiX 3nadenuii (or | Om a0 10 okTabps nocr
PE3HCTOPSLI B MOm).Konmnyectso kazoro Thna: no 20 wryk Kaxaoro 2026r. onsiara
komiuiekre 0.25W x HomuHana.Momuocts: 1/4 Br (0.25 B1) — camrii
3120pcs pacnpocTpaHeHHbii CTaHAapT Juis cnaboTouHO#H

EKTPOHHKH M paboTel ¢ nnatamu. Tun:
Meramonnenounsie (Metal Film). Ouu Tounee 1
crabunbHee 00bIuHbIX yriaepoaubiX (carbon film) u
MMEIOT MEHbLIMH YPOBEHB 1Ty Ma.

28 | 2.4 Habop HaGop cocrout U3 5 Karyuek: 10 87 506 a0 5 50/50%
thunamenToB - lwrr Jade White (10100) okTabpa nocT
Bambulab PLA Basic | - 1wt Black (10101) 2026r. orJiata
Filament with spool - lurr Orange (10300)

- lwr Gray (10103)




- 1wt Bambu Green (10501)

29 | 2.5 HaGop HaGop COCTOHT U3 5 KaTyIek: 10 72506 no S 50/50%
(unamenTon - 1w Jade White (10100) okTAbpa noct
Bambulab PLA Basic | - lurr Black (10101) 2026r. onjiata
Refill - It Orange (10300)

- lwr Gray (10103)
- lurr Bambu Green (10501)

30 | 2.6 ZD-11M-2, Matepan JIMH3: cTeKI0 - Bxoanoe Hanpmxenue: 5B 10 21309 ji (V) 50/50%
Jleparens st MAAT C | NOCTOSHHOTO TOKA - MOMIHOCTS: 4 Bt - Cseroamon: 40 oktabps nocr
JIynoii u nojiceeTkoi | . - Cpok ciry kOl CBETOHONO0B: Gonee 25000 yacos - 2026r. onnara

Ceerosoit notok: 300 sim - Ligerosas Temneparypa:
6500K - Paamep ocrosroro obbexTusa: 0100 Mm -
Pa3mep JONOIHUTENBHOTO 00BEKTHBA: 025 MM -
Kooddmument ysenuuenns: 3D+12D - Yenosus
skcnyatauuy: ot -5 a0 +40 °C, oOTHOCHTEIbHAA
BADKHOCTD <95 %. - Yenosus xpaHenus: ot -10 10
+50°C, oTHOCHTeAbHas BAaKHOCTL <95%. - Jlnnna USB-
kabens: 1,0 m

31 | 2.7 Raspberry Pi 5 XapaKTepHCTHKH: 10 | 131309 05 50/50%
Model B (8 I'B) Starter | CPU: Broadcom BCM2712 4 snpa Arm Cortex-A76 24 okTabps nocr
Kit I 2026r. onaara

GPU: VideoCore VII (OpenGL ES 3.1 n Vulkan 1.2)
RAM: 8 I'b LPDDR4X
Wi-Fi: Jlsyxananazounsiii Wi-Fi 5 802.11ac
Bluetooth: 5.0/ BLE
HDMI: 2 x micro HDMI (110 2 x 4K 60fps
OZIHOBPEMEHHO)
USB: 2 x USB 3.0,2x USB 2.0
Ethemet: 1 x Gigabit ¢ onunonansusim PoE
Hurepdeiichi: 2 x MIPI 4-lane, 1 x PCle 2.0 x1, 1 x GPIO
40 pins
Xpanunuute: microSD, M.2 SSD 4epes J0N0THHTENLHYIO
MAaTy pacHinpeHHs
Kuonku: Power
Yach peanbioro spemenu: Ecteb

32 | 2.8 HaGop pasbemos, Habop cocTosiuHi H3: 5 26309 a0 5 50/50%




IITEKEPOB H
KJIEMHHKOB

- Konraktnas nanens 40nuH Mama - St

- KonrakTHas nanens 40nuu nana - Smr

- Knemmuuk KF301-2P - Smr

- Passem nuranns 5.5x2.1 mym (DC-005) - Swir

- Illtencens nuranus 5.5 x 2. 1mm (Mama) - St

- WIrencens nuranus 5.5 x 2. 1mm (nana) - Swr

- USB-A, Poserka Ha naaty, Tun A - St

- AS-216, EBpoBu/ika ceTeBas ¢ BhIKIIOUATENEM - SUIT
- Pazvem T plug (mama) - St

- Pazvem T plug (nana) - St

- Konnekrop XT60 (mama) - St

- Konnextop XT60 (nana) - Swr

- Pazbem tina "Ganan” (Mama) - St

- Pasnem Tuna "Ganan" (nana) - St

- TlpyxuHHas KIeMMHas KoJojKa 2 Bxoja-2 BbIXoaa -
Swr

- [py>HHHas KIeMMHas KONIOKa 3 BX0/1a-3 BBIXOAA -
St

- INpykuHHas KieMMHas KOo/iKa 2 BXoja-4 BbiXo/a -
Swr

- Paswem Jack anarrrep PCB, 2,1x5,5 mm (nana) - Swr
- Pasbem Jack ananrep PCB, 2,1x5,5 MM (Mama) - St
- KnemmHas Kooaka - Smrt

oKTAOPA
2026r.

nocr
ornsara
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2.9 HaGop
BLIKJIIOYATENEH H
KHOIOK

Habop cocrosmuii u3:

- Knonousstii eeicnovarens 3A, 250B - Tmt

- Konueoii Beikatodareas + kabeas RAMPS 1,4 - Twir
- Takrosbie KHOTKH 12%12*%7 3Mm - St

- moayas IRF520 - Tt

- 3*4 marpuunbli nepekmovarens Matrix Array - 1wt
- KHOMOYHBIH MOy b, 12 X12 MM - T

- NEPEKMTHON BLIKIIIOYATENb

- nabop nepexmouaresneii DIP Tact Mercury u3 15 Buaos

nepekoyarenei 62w - lwr

10

11309

0 5
okta0ps
2026r.

50/50%
nocr
onjara
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2.10 HaGop
cTabHIU3aTOpPOB
nanpszkenus (DC-DC

HaGop cocTosauui us:
- AC-DC u301MpoBaHHbii MOJIYJTb HMITYJILCHOTO
uerounwka nuranus 220B-12B, HLK-10M12 - 1wt

10

21309

1o S
okTabps
2026r.

50/50%
nocr
oruiata




npeobpasopareib
HANpPSKEHUA
NOBBIIAIONIHH,
nonwkaommi, AC-
DC nossimaroumii
/MONHKAIOMIA

npeobpasosareib
HANPAKCHHA )

~AC-DC 12V 1000MA npeiu3HOoHHbii NOHHKAOUHH
npeobpazoBare/b NEPEMEHHOI'O TOKA 220B g0 12B - lur
-BMS 38, 12 B auis akkymysisTopos THna 18650
-BMS 10S. 36 B, 20A ans akkymyastopos Tuna 18650
- IpeoGpazosareas XL6019 - Tt

- [peobpazosaTens NOCTOAHHOIO TOKA KIS3R33S 7 8-24
paoSB3A-lwr

- IpeoGpa3zoaresib MOCTOAHHOTO TOKA mini 560 - T

- [Nossnuaiouwii npeoGpazosareab NOCTOSHHOIO TOKA
MT3608 - Tt

- Tosbinaomuii npeoGpaszoBarelib NOCTOAHHOTO TOKA
CS5A3 - lur

- TNoesiwaiomuii npeobpasopaTesib NOCTOAHHOIO TOKA C
(UKCHPOBAHHBIM HATIPHKEHHEM Bxoa: 2.5-5V, Beixo:
5V, Tok: 3A - .

- UPS Moy b JUIS JIMTHEBBIX aKKYMYJIATOPOB 18650 ¢
BBIXO/IHBIM HANPKEHHEM 5,9,12 BOIBT H TOKOM B 3A-
Tt

20mT - lwr

- KaGenb B cumkonoBoii obonouke 16AWG aBoHHO#H
(kpacHblii ¥ uepHbIi) - 2M

- Jlywenniii kabemb 22AWG - 20 com, naGop u3 50w, 5
Pa3HBIX UBETOB (JKENThIH, CHHWI, KPACHBI, YCPHBIH,
3enenbiif) - lwrr

- MHOrOMpOBOAOUHbIH, JIBYXHKH/bHBIH MEIHbIH kabenn
ceyenuem 0,75mMm2 - 2m

- MHOrONpOBOIOYHBIH, JIBYXKHIBHBIH meanbii kabesb
cevenreM 1,5mMm2 - 2m

- MHOTOMPOBONIOYHBIH, TPEXHKHITBHBIH meanbii kabenb
ceuenmreM 1,5MM2 - 2m

- MHOrONPOBOOYHBIH, ABYX/KHIIbHbIH meanbii kabenb
ceyenneM 2,5MM2 - 2M

- MHOIONPOBOJIOYHBIH, TPEXHKHIILHBIH meHbii kabenb

35 | 2.11 Habop nposogos | HaGop cocrosumii u3: 21309 no s 50/50%
u kabenei - CoepuuuTensisie npooja DuPont «urrekep-urrekepy» + okTAOpA nocT
«IHE30-THE30» W «inTekep-rHe3ion 30cm, naGop no 2026r. oruara




ceyeHueM 2,5um2 - 2m

36

2.12 Kommnekr
MOHOJIHTHBIX
KepaMHYECKHX
KoHaeHcaropos 480
mT., 24 3HauEeHHA

HaGop narumkos u Mmojaynei juis obyuenus
MHKPOKOHTpOIEepHbIM cictemMam (Arduino/ESP32)
JOJDKEH NPEACTaBIAsTH COOOH KOMIUIEKT HE MEHEE 4YeM H3
37 3NeKTPOHHBIX MOYJICH, BBINOJHEHHBIX HA MEYaTHBIX
IL1aTax M NPEJIHA3HAYSHHBIX UIA H3Y4YEHHA ICKTPOHHKH,
NPOrpaMMHpPOBAHHS M MPOTOTHNUPOBAaHUA. B cocran
Habopa J0/DKHBI BXOMTH PA3JIHYHBIC IATYHKH H MOJTYJIH,
BKJIIOYAS JIATYHKH TEMNEPATYPhl H BIDKHOCTH,
OCBCIIICHHOCTH, 3BYKA, IIaMeHH, HH(paKpacHbie
nepeaTYHKH U IPUEMHHKH, peJie, KHOMKH, 3yMMephbl,
JaTYMKH HAKJIOHA, BUOpalMHK, NPEnSTCTBHHA, a TaKKe
CBETOAMOIHBIE M ynpasisiowme moaysin. Habop nomken
ofecneynBars H3IMepeHHe PUIHYECKHX NapaMeTpos,
TaKHX KaK TeMNeparypa, CBeT, 3BYK H JABHKCHHE, H
NOJCPIKHBATH B3AHMO/ICHCTBHE C BHEITHHMH
ycrpoiicTeaMi. Moaynu ao/pkHbl pabotats npu
HanpskeHuH nutanua 3,3-5 B, umers uudposbie u
AHAJIOrOBBIE BLIXO/Ib! H OBITH COBMECTHMBIMH ¢ Arduino
IDE u mukpokonTpossiepamu Arduino, ESP32, ESP8266.

11309

o5
okTa0ps
2026r.

50/50%
nocr
oniara
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2.13 Habop
IMEKTPONIHTHYCCKHX
KOH/IEHCATOPOR,
ATOMHHHEBbLIC
WIEKTPOJAMTHYUECKHE
koHaencaropel YF,
925 wr., 36 3HaUCHHN,
1-470 Mx®D

HaGop amoMHHHEBBIX 3TEKTPOIHTHHECKHX
KOH/IEHCATOPOB JIOJDKEH NPEACTaBAsTH COO0H KOMIMIEKT
PAMOKOMIOHCHTOR ckBo3HOrO MoHTaxKa (THT),
BKJTIOMAIOIIHH He MeHee 925 1ITYK KOHACHCATOPOB HE
MeHee yeM 36 HOMHHANOB eMKOCTH B JHanasoHe ot 1
Mk®D 10 470 MxD. Konaencaropsl 20/0kHbI ObITH
BBITIO/THEHbI HA OCHOBE A/IIOMHHHEBOIO OKCHIHOTO
JAHDJICKTPHKA, HMCTh MOMSPHYIO KOHCTPYKLIHIO H
NPEAHAZHAYATHCS IS MPHMEHEHHA B 21CKTPOHHBIX
cxemax obmero HazHavenus. Paboyee nanpskenue
KDKI0M0 KOHACHCATOPA JIOJDKHO OBITh YKa3aHo Ha
KOpITyCe H COOTBETCTBOBATH JIHANA30Hy He Menee 6,3 B —
50 B (uau skBuBaieHT B coctase Habopa). [lonyck no
eMKocTH — He Xyxke £20%. TemneparypHeiii juanason
aKkcrutyaraiuMn — He xyxke ot —40 °C ao +105 °C.

21309

nos
oKkTAGps
2026r.

50/50%
noct
omara
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2.14 HaGop

HabGop GunonspibiX TPaH3HCTOPOB JIOJDKEH MPEACTABIATh

10

13309

0 5

50/50%




Tpausucropos NPN
PNP TO-92 24
3HAYEHHUH

co00i KOMILIEKT PaHOKOMIOHEHTOB CKBO3HOIO MOHTAXA
(THT) B kopryce TO-92, sinovaiomuii He MeHee 840
LITYK TPAH3MCTOPOB HE MeHee HeM 24 PazTHYHbIX THIIOB,
conepaimnx kak NPN, tak u PNP cTpykrypsi. B cocras
naGopa J0DKHBI BXOJHTE TPAH3HCTOPHI 00LIero
HA3HAYCHHSA, SKBUBAJICH THBIC WIH aHAJIOTHYHBIC MOJIC/IAM
BC327, BC337, BC547, BC548, 2N2222, 2N3904,
2N3906, S8050, C945, A1015, 2N5401 u apyrum.
Tpan3HCTOphl AOHKHEL ObITh NPEAHAHAYCHBI A
NPUMCHEHHS B CXEMAX YCHJIEHHA H KOMMYTALIHH, HMETD
TpH BeIBOAA (9MHTTEP, 6a3a, KOILIEKTOP), BLINOIHCHbI B
kopiyce TO-92, obecneunsaTh OCHOBHbIC NapaMETPhI:
MAKCHMATBHOE HANPSUKEHHE KOUICKTOP-9MHTTEp He
menee 30 B, ok kouiekropa He mexee 100 MA,

ko3 duument yeunenns no toky (hFE) ne menee 100 (8
3aBHCHMOCTH OT THNa). KOMIOHEHTBI 10/DKHbI ObITh
HOBBIMH, 6e3 1e)eKTOB, C YHTaAeMOil MAPKHPOBKOH,
NOCTABIATLCA B OTCOPTHPOBAHHOM BHJIC C YKA3AHHEM
THIOB U HOMHHAJIOB.
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2.15 Komnnexr
AEKTPOHHBIX
KOMITOHEHTOB

B Kommiekr BXOAMT:

- Taiimeput NESS5 - 10wt

- Onepaumonnsie yewanrenu LM358, LM324 - 10wt
KDKI0r0

- Casuroseie peructpst (74HCS595) - 10mr

- Jloruueckue sentuan (U-HE, UJTH) - 10w kaxzaoro
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2.16 AKKyMynsaTOpbI
Li-ion 18650
(3500mAh) LiitoKala
NCR18650B 3400
MAY

AKKYMYJIATOP JIHTHH-HOHHbIH UHIHHAPHYECKHH
Tunopasmepa 18650 10,1keH HMETh HOMHHAILHYIO
eMkocTh He MeHee 3400 MA -4, HOMHHATbHOE
nanpsokenue 3,6-3,7 B, MakcHManbHOE HanpsokeHne
3apana e Gonee 4.2 B. AKky My isTOp A0/mKeH GbiTh
nepe3apiKaeMbiM, NPEIHAIHAYECHHBIM JUIA
MCNOAb30BAHMSA B 3JIEKTPOHHBIX YCTPOHCTBAX H CHCTEMAX
nuranus. Tvn XuMHH — nuTHi-Hounbii (Li-ion). Tok
pazpaja — He MeHee 4-6 A (B 3aBHCHMOCTH OT MOJETH),
KOJIHYECTBO LHKI0B 3apsiy/paspas — He menee 500.
AKKYMYIATOP JIOIDKEH MMETh BCTPOCHHYIO HIIH
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BHEUIHIOIO 3AIIHTY OT nepesapsajia, nepepaspsaia v
KOPOTKOIO 3aMbIKaHHs (MJIH OBITh COBMECTHMBIM C
nnaramu 3auatel BMS). lNaGapurhsie pasmeps —
cranaapt 18650 (auamerp okono 18 Mm, Amna okono 65
MM).

41 | 2.17 Komnnexr KOMIUIEKT COCTOHT H3: 10 11309 n0 5 50/50%
Xonzaepwios ans 18650 | - [ins oawnoii Garapen 18650 oKTA0ps nocr
- Jlna asyx Garapeii napanensHbix 18650 2026r. onara
- Jlna asyx Garapeii nocaegosarenbhbix 18650
- Jlnn Tpex Gatapeii napanessbix 18650
- Jlns Tpex Garapei nocnenoparensbix 18650
42 | 2.18 Kannenapckuii Mogens: GROSS 78882 10 16309 no S 50/50%
HOXK ¢ Habopom Tun noka: CKAaJIHOH, CTPOHTENLHBIA/ MOHTAKHBIH oKkTAOps noct
ne3BHil O6was jumHa: 175 MM (B paboyem COCTOAHUH) 2026r. orara

Bec: ~286 1

Crpana Gpenna: 'epmanns

Crpana npoussojcrsea: Talsaub

PykosTka: TpexkoMrnoHeHTHas (MeTaL1 + yaaponpoYHbIi
NJacTHK + pe3rHoBbIe BeTaBku). PesibedHas nosepxHoCTh
NPEOTBPALLACT CKOJILKEHHE B PYKE.

Kopnyc: YeHeHHbIH, yCTORYUBBIA K MEXaHHYECKHM
Harpy3kam.

Mexanusm pukcatmn: OcHalien Cronopom,
NPEAOTBPALIAIONIHM CAMOIIPOH3BOJIBHOE

CKNaabIBaHHe/ PaCcKIaibIBaHHE BO Bpems paboThl.

Cwmena ne3smii: Knonounwiii mexannam (Quick Change)
— 3aMeHa NMPOU3BOMTCA 32 Napy CEKYHJl HAKATHEM
O/IHOM KHONKH, 63 HCnoNb30BaHHA OTBEPTKH.

XpaHeHHe 3anacHbiX Jie3suii: BCTpoeHHsIH BbIABHKHOH
KOHTEHHep (neHan) B pyKOATKEe Ui 2-X AONOMHHTEIbHbIX
TIe3BUH.

Pasmepsl ne3pus:

Jlnuna: 61 mm

IInpuna: 19 mm

Tomuuna: 0.6 Mm

Tun nessua: TpaneuuesnaHoe (CMEHHOE, ABYCTOPOHHEE)




Marepua ie3sus: SNOHCKas HHCTPYMCHTAILHAR CTAbL
SK-2
Kommuexranua: 12 3anacHbiX JIe3BHHA
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2.19 Crpunnep ans
3a4HCTKH [1POBO/IOB
GROSS

[1lMmisl 1S 3a4HCTKH 37IEKTPONPOBO/IOB GROSS 0.05-
8mm? 17718

Bpena: GROSS

HazuayeHue: A1 CHATHS W30MIALMK; 0OKHMA H PE3KH
MPOBOJIOB

THn: aBTOMaTHYECKHIH

Maxc. ceuenue npopoja: 8 Mm*

Mun. ceuenue nposoaa: 0.05 mm?

PerynupoBka auamerpa pesa: 1ia

Bec nerro: 0.4 kr

[abapursi 6e3 ynakopku (JIxIIxB): 210x45x25 mm
Jlaa koakcHanbHbiX Kabenei: aa
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2.20 Ziyat Education

HaGop pobororexnnkn Ziyat Education + Kunura
Onmcanne: O6pazosaTenbhbii HAGOP WIS H3YHCHHS
poGotorexuuky 1 Arduino ot Ziyat Education. MUaeanbHo
[OJIXOAMT JUIA HAYHHAIOIIKX, CTY/ICHTOB H 1A YPOKOB
TPy A/ MHPOPMATHKH.

B koMiuiekTe uaeT yueOHas KHHra, KoTopas noMoxeT
GBICTPO OCBOMTH MaTepHa 63 NoUcKa yPOKOB B
unTepuere. Bakno: Knura Ha Ka3axcokm A3bike
Brarosiaps mWHpokoMy BeiGOpY AaT4HKOB (3BYKa, CBETA,
PACCTORHMS, TEMNIEPATYPbl) H MOTOPOB, MOMKHO CO3/1ABATH
TIO/IHOLEHHBIE NPOCKTHI: OT MPOCTBIX MHPAAHA 10
ABTOHOMHBIX POGOTOB M CHCTEM «YMHOTO JIOMa.
OruuHb cnocod pa3BHTh JIOMHYECKOE MBILIUICHHE H
HABBIKH TPOrPAMMHMPOBAHHA.

Kommuiexraums:

1% Tnardopma Arduino Uno ¢ kabenem

1x Makernas niara Breadboard

20 x Pezuctopsi 220 Om

10x Peaucropbl 1 kKOM

10x Peaucropsi 10 kOM

10x Pesucropst 100 Om

30
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10x Pesucropsi 1,5 kOm

10x Pesucropei 2,2 kKOM

10x Peaucroper 4,7 kOm

1 [epemenubiii pe3ncTop (NOTEHUHOMETP) 10xkOMm
1% doTope3ucTop

1% JIaTHMK BAGKHOCTH MOYBBI (11Ly11)

10x CBeToAHOMBI 5 MM KpPacHble

10 CBeTOAHOABI 5 MM 3€1€HDIC

10x CeeToanobl 5 MM KEIThIC

1% Cepsonpusoa MG995

5x Knornka Takrosas

1% JlaTuMk 3ByKa MOAYJlb

30x CoeaMHHTENIbHBIC NPOBOAA «Nana-nana»
30 CoeMHHTENIBHbBIE MPOBOJIA «MaMa-nana»
30 CoeAMHHTEIBHBIE IIPOBO/IA «MAMA-MAMA)
1x Jlarumk paccrosuna HC-SR04

1x Morop-apaiisep L298N

1% Jlaruuk remneparypsi H Bnaxsoctd DHT11
1x Morop 6V 100RPM

1% CepBOnpHBOL

1% LCD aucnuieit 16%2 12C

1 x Knura « ApAyMHO Herizziepi xkane poboToTeXHHKe
GacTamachi»

45 | 2.21 CHAHKOHOBBIH CHAHKOHOBBIH KOBPHK IS NaiKH JIOJDKEH NPEACTABIATE 24 13309 no 5 50/50%
KOBPHK i naiiku 405 | coboil TepMOCTOHKYIO pabouyio NOBEPXHOCTh Pa3MEPOM okTabps noeT
2026r. onnara

X 305 mm, cepbii

ne mMenee 405 x 305 MM, NpeIHAZHAYCHHYIO JUIA
BBINOTHEHHA NAAIBHBIX H PEMOHTHBIX paboT ¢
ANeKTPOHHBIMH KOMMIOHEHTaMH. MatepHan H3roToB/ICHHA
— TEPMOCTOHKHH CHITHKOH, YCTOHUHBBLIH K BO3/ICHCTBHIO
BBICOKHX Temnepatyp e menee 450 °C, ¢
AHTHCKOMB3AIIHMH CBOHCTBAMH M 3aiuTOH pabouei
MOBEPXHOCTH OT MOBPEX/ICHHH. KOBPHK 0/DKEH HMETh
CEKLMM WM SHEHKH U1 Pa3MEIICHHA MC/IKHX eTaich 0
MHCTPYMEHTOB, 8 TAKKE 30HbI 15 (PHKCALMH HICMEHTOB
B npouecce paborel. [ToBepXHOCT A0/DKHA OpITh
AHTHCTATHYCCKOH MM YCTOHYHBOH K BO3ACHCTBHIO




cTaTHYecKoro anekrpuyectea. M3aenme A0mKHO ObITH
ruOKkuM, He 1eDOPMUPOBATLCA [IPH HAIPEBE, JIETKO
OUMINATLCS OT 3arpA3HeHHi, (oca U NPUIos. IlBeT —
cepbii.
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2.22 MaxkerHbl€ naarsl
(Breadboard 830)

Makernas ara (breadboard) a0/pKHa npeACTaBAATH
co6oi yHuBepcanbHyo riaty jJis GecrnaeuHoOro MOHTaKa
HMEKTPOHHBIX CXEM, MPEeAHA3HAUECHHYIO U1
npotoTHHpoBanns 1 00yverus. Koanuectso
KOHTaKTHBIX To4ek — He menee 830. nara aosvkHa
MMETh CTAHIAPTHYIO MATPHILY COEAHHEHHH ¢ LIaroM 2,54
MM, BKJIIOHATH HEHTPaIbHY0 paGouyto obaacTs u
GOKOBBIE LIHHEI MTHTAHKS (TUIOC/MHHYC),
obecrneyHBaloKe YA00H0E NOAKIKOYEHHE KOMITOHEHTOB.
KOHTAKTbI JA0KHBI GBITH BBIOTHEHbI W3 NPYAKHHAIICH
METAUIOKOHCTPYKIMH C HAICHKHOH (HKcauHeH BLIBOAOB
W PACCUMTAHBI HA MHOTOKPATHOC HCTIO/IL30OBAHHE Ge3
noTepH KoHTakTa. JlonyCcTHMBLi IHAMETP BHIBOJOB
NOAKTIOYACMBIX KOMITIOHEHTOR — 0.4-0,7 mm. Pabouee
HANpAKEHHe — He Menee 5 B, JIONYCTHMBIH TOK — HE
menee 1 A, OcHoBaHWe J0/KHO ObITh BBINOJIHEHO U3
NPOYHOTO HErOPIOYEro MNIACTHKA (ABS WM 3KBHBAJICHT),
HIKHAS HACTh — € CAMOKJIeAIEHCA OCHOBOMH i
dukcauun Ha nopepxocTH. [nara 0mKHA HMETE
BO3MOXKHOCTD COCAMHEHHA C AHANOTHYHBIMH TUIATAMH JUIA
yBenryeHns paboyei iomam.

30

4809

a0 5
okTHOpa
2026r.

50/50%
nocT
orara

47

2.23 Gas Sensor Probe
Module Set of 9

Habop ra3oBbiX JaTYHKOB JOJIKEH NPE/CTABIATH coboi
KOMILIEKT CeHCOpoB ceprt MQ, BKIIOUAIOLHIA HE MEHCC
9 moayneii Tunos MQ-2, MQ-3, MQ-4, MQ-5, MQ-6,
MQ-7, MQ-8, MQ-9 u MQ-135, npeaHasHa4CHHBIX JUIA
OGHAPYXKEHHA H H3MEPEHHA KOHIECHTPALAH PasHIHBIX
ra3os ¥ Napos B Bo3ayXe. JlaTuHKH J0MKHbI
obecneYHBaTh BhIABICHHE NOPIOYHX H TOKCHYHBIX ra3oB,
BKJIOYas NponaH, GyTaH, METaH, BOAOPO/L, YrapHbiH ras,
CMPTHI B APYTHE NeTyune coeuuenns. Kakapii naTiuk
J10JDKeH ObITH BHITIOJIHEH B BHE MOAYJIA HA MEYaTHOH
[U1aTe ¢ YCTAHOB/ICHHBIM YYBCTBHTE/IbHBIM 3/IEMCHTOM,
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HMETh aHANOTOBbIH H LH(POBOH BLIXO/BI, @ TAKKE
BCTPOCHHBIH KOMNApaTop ¢ BO3MOKHOCTHIO pery/IHpOBKH
nopora cpabarsiBanus (norenunomeTp). Hanpskenue
nuTanus — 5 B, nurepdeic noakmoyeHns —
CTaHJapTHBIE IITHLIPEBLIC KOHTAKTHI (VCC, GND, AO,
DO). JlaTunku J0KHBE OLITH COBMECTHMBI C
MHKPOKOHTPO/UTEpHBIMH TuiaThopmamu Arduino, ESP32
u ESP8266. Pabounii TemMneparypHbli AHANa30H — HE
menee ot —10 °C o +50 °C. Moayau J0JKHBI HMCTh
CBETOBYIO MHJIMKAIMIO ITHTAHUA U CPabaThiBAHHA.

48

2.24 Cloudray Nema
17 Lllarossii
neurareis 0,42 Hwm

llarossiil ABMraTeah A0/KEH OBITh THOPHIHOTO THNA,
tunopaimepa NEMA 17, npeanazHaqeHHbiH 1A
ycnonb3opannsa B cueremax YITY, 3D-nevat n
asromaTusaumuy. Jleuraress goswken Gt aByXdasHbim
(2-phase), ¢ yrnom wara 1,8° (1onyck ne 6osee +£5%),
obecneunsatoum 200 maroe Ha 06opot. HoMuHanbHbIH
Kpy st MomenT — He Meree 0,42 H-m. Jlpurarens
JI0JDKEH uMeTh 4 BuiBoja (GunosspHoe NMOAKIIOUEHHE ),
BAS1 IATHHIPHYCCKHA, IHAMETP BA1a — OKOJIO 5 MM,
MHa Baia — He menee 20 mm. Hanpskenue ¥ TOK
0OMOTOK JIO/DKHBI COOTBETCTBOBATL CTAH/IAPTHRIM
JHAYEHUAM JUIA IBMraTesiell 1aHHOro THnopasMepa
(opuenTHpoBO4HO TOK He Gosee 2 A Ha dasy).
KOHCTPYKTHBHOE HCTIOTHEHHE J0JUKHO obecneyHpaTh
HAZIEKHYIO paboTy NPH AIHTEALHOH IKCIUIYaTalHH,
KOPITYC METALIHYECKHIL, ¢ MOHTDKHBIMH OTBEPCTHAMH
crannapra NEMA 17. JIpurarens A0JKEH
COOTBETCTBOBATDL TPEOOBAHHAM CEPTHHHKALIMH HE HHKE
CCC u RoHS.
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2.25 L298N

Moynb ApaiiBepa ABHIaTeNs J0/DKEH NPEICTARIATE
coboii naary na Gase mukpocxemsl L298N,
NPEHA3HAYCHHYIO JUIA YNIPABIEHHA KOUIEKTOPHBIMH
EKTPOJABUIATE/IAMH TIOCTOSHHOIO TOKA H IArOBbIMH
aBHraressiMu. MoayJib no/mkeH obecrnednsars
ynpasienue He Menee yeM aByma DC-apurateniMu win
OJIHHM LIATOBBIM ABMraTenem, umers asa H-mocra.

50
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HanpsizkeHHe NHTAHHA JIBHIATENICH JI0JDKHO COCTaBATH
He Menee 5—35 B, oruveckoe HanpseHHe yrnpasieHus
— 5 B. MakcuMManbHBI TOK HArpy3KH — He Menee 2 A
Ha KaHal (KpaTKOBPEMEHHO 10 3 A). Moayib JIOJDKEH
uMeTh BXo/bl ynpasaenns IN1-IN4, Bxo/bl paspeiieHns
ENA u ENB, BBIXO/IbI I NOAKTIOUEHHSA JABHTATENEH, 4
TaKoKe KieMMbl nuTasus. Haimune BCTPOCHHOTO
crabuinzaTopa Hanpsokenus 5 B omkHo obecrnieunBats
NMUTAHKUE JIOTHHECKOM 4acTH (C BO3MOKHOCTLIO
OTKJIIOYEHHSA Hepe3 nepeMbiuky ). Moayiib JOKEH HMETh
PAHATOP OXJIAKAEHHA HA MHKPOCXEME, CBETOBYIO
WHAHKALMIO TTHTAHKS, 8 TAKKE 3alILHTY OT Neperpesd 1
KOPOTKOTO 3aMbIKaHHs (B PAMKAX XapaKTCPHCTHK
mukpocxembl). Murepdeiic noakinoueHns —
CTAHJIAPTHBIE LITHIPEBBIE KOHTAKTHI H BHHTOBBIC KIICMMBL.
Moty/ib 10JKEH OBITh COBMECTHM C
MHKPOKOHTPOIEPHLIMH IIaThopMaMi Arduino, ESP32,
ESP8266.
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2.26 Jlpaiisep
WArOBOTO JABUIaTEsA
JIO/DKEH [PeICTaBIATh
coboii Monyne
ynpaenexus Ha 6aze
MHKPOCXEMBbI
T™MC2209

Jlpaiisep 1ArOBOro JIBUTaTens A0/IKEH NPeACTaBISTL
coGoii MoayIb yNpaBneHHA Ha Haze MHKPOCXEMBI
TMC2208 wau TMC2209, npeanasHauesbii 1as paboTsl
¢ AByx{asusiMy marossiMu aeurareasmn (NEMA 17n
ananoruuibiMu) B cucremax 3D-nevarn, UITY »
agroMaTH3auuu. JlpaiiBep 10/DKEH MOICPKHBATE PEKHM
MHKPOLLArOBOTO ynpasJieHus a0 1/256 mara,
obecneynBas IIABHYIO H MAIOLIYMHYI0 paboTy
asuratens. MakCHMaIbHbIH TOK hassl A0/KEH
cocTaenaTh He MeHee 1,5 A (¢ BO3MOKHOCTBIO
HACTPOIKH), THKOBLIH TOK — 10 2 A. Hanpskenue
NUTaHMs JBHraTe/Is — B AnHanasone He menee 5-28 B.
Jlpaiisep 10/UKEH NMOJACPKUBATE HHTEPhEHCH!
STEP/DIR, a taroke UART (s TMC2209) s
nacTpoiiku napamerpos. JlomkHa ObiTh peanusosana
dynkims Gecurymioro ynpasienus (StealthChop nin
9KBHBAJICHT), 3aIIIHTa OT NEpPerpesa, KOpoTkoro
3aMBIKAHHA H NOHHAKEHHOr0 Hanpmxkenus. Moy

50
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JIOJKeH GbiTh BHITIONHEH B CTAHAAPTHOM (GopM-pakTope,
COBMECTHMOM ¢ TJlaTamu yrpasienus 3D-npuHTepos
(A4988 footprint), UMETH PAIMATOP OXJIAK/ICHHA B
komiuiekte. KOHTakThi — WITHIPEBbIE, /U1 YCTAHOBKH B

pazbeM.

51

227
JKHAKOKPHCTATHYECK
Hil JAMCIUICHHBIH
moayas LCD1602
1602 LCD

JKHAKOKPHCTAITHYECKHH JIMCTUTEHHBIA MOTY b A0JDKCH
npeactaiaTh coboii cumpobhbii LCD-amenuiedi THna
LCD1602 ¢ Bo3MOKHOCTHIO 0TOGpaskeHHs He MeHee 16
CHMBOJIOB B CTPOKE U He MeHee 2 cTpok. Mojyib 10/0KeH
HbiTh ocHaie uaTepdeiicom 12C (yepe3 ycTaHOBJICHHBIH
ananTep), obecrneyHBaloIMuM NOKITIOUEHHE 110 JIBYM
aunanaM (SDA, SCL) kK MHKPOKOHTPOJLIEPaM.
Hanpsxenue nutanns — 5 B. Jluciuieit 10/mkeH HMeTh
BCTPOEHHYIO TIO/JICBETKY (CHHHH, KeNTbiH Wi 3eNeHbIH
1BeT), 06eCNeUHBAIOULYIO YHTAEMOCT B YCIOBHAX
pasHuHOl ocBenieHHocTH. KonTposuiep aucnies —
copmecTumblii ¢ HD44780 wau sksupanent. Moayib
JIOJDKEH NMOYICKHBAT PEryJIHPOBKY KOHTPaCTHOCTH H
spkocTH nojceeTkd. Mntepdeiic noakmoyenns —
WIThipeBble KOHTAKThL. JlHCIUiei JomKken GbiTh COBMECTHM
¢ nnardopmamu Arduino, ESP32, ESP8266 1
No/IEpKHBaTHCA cTaHAapTHBIME GnGanoTekamu Arduino
IDE. KOHCTPYKTHBHOE HCTIOJIHEHHE — MedaTHas niara ¢
yCTAHOBJIEHHBIM JmcTuieeM M 12C-ananTepom..
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2.28 Iudposoii
mynsTHMerp UNI-T
UT33A+

Apmukya: UT33A+

EAN: 6935750533147

Bpena: UNI-T

Makc. nepemennoe nanpsmxenue: 600 B

Makc. nocrosHHoe Hanpsxkenue: 600 B

Makc. noctoanHsiii Tok: 10 A

Make. conporusaenne: 200 MOm

Fabaputsi Ges ynakosku (JIXIIIXB): 134x77x47 MM
Bec nerro: 0.206 kr
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2.29 Crabunuzarop
kamepst HEQUAV G-
Port 3-Axis Gimbal-

1. Tpexocepas cTabuan3aims
Cucrema ofiecneunBaeT aKTHBHYKO KOMIICHCAIHIO
JIBHOKCHHH MO TPEM OCSIM:
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for DJ1 O4Pro Camera
/Caddx Camera
Gyroscope Stabilizers

Pitch (Haxnion): Yerpanser TpAcKy NpH pe3kux HaGopax
BBICOTHI H CHHJKCHHAX.

Roll (Kpen): YiepkupaeT THHHIO NOPH3OHTA JIAXKE NPH
arpecCHBHBIX MAHCBPaX.

Yaw (ITosopot): [L1asHoe naHopaMHpPOBaHHE H
neMndpupoBaHHe PhICKaHHS.

2. COBMECTHMOCTh C KaMepaMH

Moagec onTHMH3MpoBan 1o GopM-HakTop COBPEMEHHBIX
uHPOBLIX MOYJICH:

DJI O4 Pro Unit: INonnas noepxika rabapuros u
pa3sBeCOBKH MOJIYIIA.

Caddx FPV Cameras: CopmecTHMOCTH € cepuami Ratel,
Nebula 1 apyrumu (B 3aBHCHMOCTH OT KperUiCHHA).
Gyroflow Support: [Toaaeprka 3anucH MCTaAaHHbIX
FHPOCKONA /U1 TIOCIEIYIOIIEH MTPOrpaMMHOH
cTabuIH3aIHH.
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2.30 Ludposas
cucrema DJI O3 Air
Unit

ApTHKY] DJI-FAV150

Paspemenue suaeo C oukamu DII Goggles 2:
4K@50/60fps, 2.7K@50/60/100fps,
1080p@50/60/100fps / C oukamu DJI FPV Goggles V2:
4K(@50/60fps, 2.7K@50/60/100/120fps,
1080p@50/60/100/120fps

Vron 0630pa 00beKTHBA 155 rpaa.

Kon-so meranukcenei 48 MP

COBMECTHMOCTD DJI Goggles 2, DJI FPV Goggles
V2, DJI FPV Remote Controller 2

BoamoxkHocTH noakodenns 2.4/5.8 TTy

Pazmyc neiicteua curnana 10 km (FCC), 2 km (CE), 6 km
(SRRC)

O630pbl OTHOCAUHECH K TOBAPY Jlysumne FPV
Aposst s HoHukos B 2025 roay

Toprsi 1 uaTepdeiics microSD (10 256 GB) / USB-C
Pabouas Temneparypa -10...40 °C

Cencop 1/1.7-inch CMOS
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231
BeckoIeKTOpHbIH

BecKOUIEKTOPHBIH ABHraTe b 1 GECIHAOTHBIX
JICTATENBHBIX ANMNAPATOR JIOJDKEH NPEACTaRIATL CoDoH
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JIBMTATEND JUIS
OeCnMIOTHBIX
JIeTaTENbHBIX
annapatos T-
MOTORHOBBY
VELOX V2808 Drone
Motor 1500KV

tpexdazuiii (brushless) MmoTop THIOpazmMepa He MeHee
2808, npeaHazHAYCHHBIN T HCTI0/Ib30BAHHA B IpOHAX
(cinewhoop, long range, cinelifter). [lpurarens romxen
umers KV-napamerp B oiHom 13 3nauchnii: 1300 KV,
1500 KV win 1950 KV (B 3aBHCHMOCTH OT
koudurypamn cuctembl). KOHCTPYKIHA — ayTpaHHep
(enemnmii porop). Homuuaibhoe paboyee HanpakeHHe
JI0IKHO coorseTcTBoBaTh LiP0O akkyMy/IATOpaM He MeHee
4-6S. Jlpuratens ao/uken obecneynsarh cTabHIbHYIO
paGoTy 1o Harpy3KOoH, NJIABHOE BPAILIEHHE H HU3KHI
yposensb BuGpatmii. Ban jsurarens — CTanbHOi, ¢
BBICOKOH H3HOCOCTOHKOCTBIO. OOMOTKA — Me/Has,
phicokoTemneparypHas. [TouHnHIKH — IapHKOBEIE,
obecneynBalonIMe JUTMTETbHBIA Pecype IKCILTyaTalluH.
KOHCTpYKUMS J10/17KHA NPEAyCMATPHBATL CTAH/IAPTHOE
KperieHHe JUIA YCTAHOBKH HA paMy APOHA (THIHYHbIH
MOHTKHBIH 1abI0H 1101 IAHHBIH THIIOPa3MeEp).
Jlpuraresns aAomkeH ObITh COBMECTHM C 3IEKTPOHHBIMA
perynstopamu ckopocti (ESC) ans Geckonnekropubix
ABHIaTelIeH.

2026r.

omara
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2.32 Konrpnnep
SpeedyBee F405 V4
BLS 60A 30x30
FC&ESC Stack

Product Name SpeedyBee F405 V4 30x30 Flight
Controller

MCU STM32F405

IMU(Gyro)  ICM42688P

USB Port Type Type-C

Barometer Built-in

OSD Chip AT7456E chip
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2.33 Raspberry Pi Pico
2

[Npoueccop: Dual Core Arm Cortex-M33 nau Dual Core
RISC-V233 ¢ wacroroit 150 MI'y;

[MamsTe:

- 520 Kb scrpoennoit namstn SRAM;

- 4 MbB scrpoennoi QSPI-Flash-namstu;

GPIO: 26 yuusepcaabhbix Beigojios GPIO, Brnioyas 3,
KOTOpbIE MOJKHO Heronbzosarh s ALUT

Ilepudepns:

-2 x UART;

10
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- 2 x SPI KoHTpOJLIEPBI:

-2 % 12C KOHTpOIEPHI;

- 24 x PWM kaunaisl,

- 1 x Konrpoanep USB 1.1 n PHY ¢ noaiepxkkoii XocTa H
yCTpOHCTBA;

- 12 x Asromatos cocrosuuii PIO;

BecnpopojHas cers: Her;

Besonachocets: Arm TrustZone, 8 K6 OTP, Secure Boot;
[MoiepsKHBaeMbie A3bIKH MPOr PAMMHPOBAHHSL:
MicroPython, CircuitPython, C, C++;

TMuranue (DC): ot 1.8 10 5.5 B, no Micro-USB nin
VSYS:

TMotpeGnenne B cnsiem pexume: <10 MKA:

PaGouas Temneparypa: ot -20°C no +85°C;

[abaputel; 21x51 MM.

58

2.34 Cucrema
Walksnail Avatar FPV
VRX With GT Kit

Mojnens Avatar FPV VRX

Yacrora cBasd 5,725-5,850 I'T'n

Mommnocts nepeaarunka (EIRP) FCC: <30 nbm:
CE: <14 abm; SRRC: <20 abm; MIC: <25 abm
Uurepdeiic Broaa/BHIBOAA HDMI, cnot ans KapTbl
micro SD, passem nuranus 5,5%2,1 Mm

Brixox HDMI  1080p60fps, 720p100fps, 720p60fps
Bxoanas MomHocts  7-25.2 B

SD-kapra INoanepika 256G

Cucrema Cucrema Avatar HD

Mojaens Kpacnas nTiua

Monspusaums  JIXKII

INponyckhnas cnocobuocts 5,6 I'T'u - 6,0 1Ty

Cpeauuii npupoct 1,9 abu

AdpdexTuBHoCTs HATYUCHHA 297%

KCBP =13

OTKJIOHEHHE KPOCC-TIOJAPH3ALHOHHBIX CHIHanos 15-30
ab

Pasvem PII-CMA

Uamepenne H24,8 Mm*R15,3 mm

Macca 421

201309
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TopapHas HakjaaHas

Avatar FPV VRX x1

Anrenna «KpacuHas nruua» x2

Kabens HDMI %1

Kabens nHTaHus NoCTosHHOro Toka 2-8-1 x1

59

2.35 lNpuemunx TBS
Crossfire Nano RX
(SE)

bpenn TBS

Aprukya 8534000095

TMoprsi u uuTepdeiicst SBUS / PPM / PWM / CRSF/
SmartAudio / MAVLInk / Serial Bridge / 2.54mm pitch
front connector / 2mm pitch side connector / U.FL
connector

Iluranme 3,3- 8,4 B

JlonoaHKUTENbHbIC BO3MOXKHOCTH TMoasepxka
TEeJCMETPHH

Kommaexranua Ipuemunk TBS Crossfire Nano RX (SE)/
1 anrenna TBS Crossfire Inmortal T V2 / 1 3anachas
Tepmoycajiounas Tpybka / 6 CHIHKOHOBBIX
coeuHuTEbHBIX 1poBoios 30AWG (2 yepHbix, 2
kpacupix, 1 Geabii, 1 xenrsiif) / 1 wIThipeBoi passem 1x4
/ PykoBOACTBO
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2.36 llyasr
ynpasnenns AX12
Android Radio
Controller FCC

[Ty 16T AMCTAHIMOHHOTO YTIPABJICHHA A0JUKCH
npeacTaBaATh coGoi MOPTAaTMBHOE YCTPOHCTBO HA baze
OnepalHoHHON CHCTEMbI Android, npeaHazHavYeHHOE VIS
ynpasnenus GeCIOTHBIMA JETATEbHBIMH anmaparaMH
# poGOTOTEXHHYECKHMH CHCTEMAaMH. Y CTPOHCTRO
J0/KkHO nojyiepskuBath npotokon ExpressLRS u Obih
OCHAIIEHO BCTPOCHHBIM PAJHOMOIYIEM ExpressLRS ¢
BOIMOKHOCTBIO paboTsl Ha wactore 2,4 ['T'u wan Sub-G
900 MI'i, obecneynsas 20 16 KaHAIOB yTpaBICHH (B
3aBMCHMOCTH OT npHemHukKa). Pabounii TOK — He Gonee
1,10 A npH MAKCHMATLHON BBIXOAHOH MOUIHOCTH. [lyasr
A0JKEH ObITh OCHAIIEH LIBETHHIM CCHCOPHLIM JIHCILICEM
AHArOHATBIO HE MeHee 5,5 JII0HMOB ¢ pa3peiliCHHEM He
menee 1280%720 u sproctsio He Menee 1000 nur.
Onepaumonnas cicrema — Android BepcHM HE HiDke 9.0,
¢ NOAAEPKKON YCTAHOBKH NPHJIOKEHUH 1 paboThi ¢
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TesieMeTpHeit, npowmska pamomoayns — RadioMaster
OS WK IKBHBANEHT. Y CTPOHCTBO JODKHO HMETh
BCTPOCHHYIO naMsTh 0GbeMoM He mMenee 64 I'b.
VnpasiaeHue JA0KHO OCYLIECTBIATECA € MOMOUIBIO
BHICOKOTOYHBIX CTHKOR ¢ satunkamu Xonna (Hall effect
gimbals), cheMHBIX 1 ckaampyembix. Jlomkna Opime
NpeyCMOTPEHA NOAACPKKA BHELIHHX MOJLyJIei uepes
Nano module bay. ITuranue 10/KHO OCYIIECTBIATLCA OT
BCTPOEHHOI'0 aKKyMyJsaTopa Ha 6a3e BYX JIMTHIH-HOHHBIX
snementos 21700 (3,7 B), ¢ BOZBMOXKHOCTBIO 3aPA/IKH
uepes USB Power Delivery (PD). YerpoiicTo 10/KHO
No/iep/kuBaTh 0OHOBNEHHE NpoHBKH Hepes Wi-Fi.
I'aGapuThble pazmepbl — He Gonee 171x168x73 mm,
macca — He Gonee 640 r
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2.37 [Tpuemnnk XR1
Nano Multi-Frequency
ExpressL.RS Receiver
Dual Band FCC

TTPHEMHHK PaHOCHIHANIA IOJKEH NPE/ICTABAATH COOOH
koMnakTHbii Moaysb ExpressLRS, npeanasnayeHnsii
JUIS HCNOJIL30BAHUS B CHCTEMAX PAIHOYPaBJIeHHA
GeCMAOTHBIMH JIETATE/ILHBIMH annaparaMi 0
poboToTexHHYCCKMMH YCTpolicTBaMH. [IpHEMHHK J0/DKeH
no/yiep/knBaTh paboTy B IBYX Hanasonax vactor: 2,4
I'T'u 1 Sub-G 900 MI'ut (dual-band), coorsercrays
crannapry FCC. MHKPOKOHTpOJLIEp — HE HHXE
ESP32C3 1 5KBHBANCHT, PAJIHOYHIT — HE HHKC
Semtech LR 1121 unu sxsupanent. Hurepdeiic
nojikmoueHus anredisl — IPEX-1, B koMruiekTe j10/ukHa
nocTapnaThed anTeHHa T-THna, noiepKHBalomas
COOTBETCTBYIOLIMI AMaNa30H HacToT (ABYX/HANA30HHAA
HITH COBMECTHMas C BHIOpaHHO# KoHpHTypauueii).

I IpHEMHHK A0JEKEH NOUIEPAKUBATH 11POTOKOI
ExpressLRS sepeun He ke 3.5.1, obecneuusars
TEJICMETPHIO MOLHOCTHIO He Menee 100 MBT,
MaKCHMaIbHYIO YacToTy nakeros He menee 500 I'u (10
1000 T'ip), MEHHMAILHYIO YacToTy 0OGHOBNEHHA He Gonee
50 I'u. PaGouee nanpsokenne nutanus — 5 B.
HUnrepdeiics nopkmovenns — CRSF w UART.
I"aGapurHbie pasmepbl — He Gonee 20%13%3 mm, macca
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— ne Gonee | r (6e3 antennnl). [IpHEMHAK 10/DKEH
obecneunBars CTaOHWILHYIO CBA3b, HH3KYIO 3a1CPKKY H
BBICOKYIO ITOMEX0YCTOHYHBOCTD
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2.38 Moayan CUAV
NEO 3 GPS Module |
GNSS U-blox M9N
Drone Hardware

Compass ST8310

RGB Drive NCP5623

Buzzer Passive buzzer

Safety Switch Physical button
GNSS ReceiverUBLOX NEO M9N
Number of Concurrent GNSS 4(BDS. GALILEO.
GLONASS. GPS)

Frequency Band GPS: L1C/A
GLONASS: L10F

BDS: B11

GALILEO: E1B/C
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2.39 Moayns MTF-
01p

Mo/1yab CIyTHHKOBOH HABHIAIIHH JI0/KEH IPE/ICTABIATH
co6oit GNSS-npueMHHUK 118 GCCTHAOTHBIX NIETATECIBHBIX
annapatoB Ha 6a3e YHICETa HE HHKE u-blox NEO-MO9N,
obecneunBalONIHii 0JIHOBPEMCHHYIO paboTy HE MEHEe YEM
¢ 4eTbIphMA r100aIbHLIMA HABHTAIMOHHBIMH CHCTCMAMH
(GPS, GLONASS, Galileo, BeiDou). Moy ab A0mKeH
NOVICPKHBATH NPHEM CHIHANIOB B /IHANA30Hax GPS L1
C/A, GLONASS L10F, BeiDou B11 u Galileo EIB/C.B
COCTAB MOJIY/IA 10/KEH BXO/IUTh BCTPOSHHBIH KOMIIAC
(marnuromerp) THna ST8310 wiu SKBHBAJICHT, RGB-
wHaMKkarop Ha Gase apaiisepa NCP5623, 38ykoBoit
curnanuzaTtop (naccusnbiii 6y33ep) U KHonka
Gesonacuocty (safety switch). Moayab jomken
obecneunBaTh CTabHIBLHOE MO3HITHOHHPORAHHE, BBICOKYHO
[OMEXOYCTOHYHBOCTH M OBICTPYIO HHHIHATHIAIHIO.
KOHCTPYKTHBHO YCTPOHCTBO I0/DKHO ObITh BBINOAHCHO B
BHJIe KOMNAKTHOro 6J10Ka, NpeHA3HAYCHHOrO s
ycranosku Ha BITJIA 1 cOBMECTHMOTO € aBTOMHAOTAMH.
[TuTanue MOAYS JI0JDKHO COOTBETCTBOBATH CTAHAAPTAM
Goprosbix cucteM (THnHYHO 5 B). Unrepdeiicnl
NOAKAIOYEHHA 10/DKHBI 00ecrieuHBaTh nepesavy AaHHbix
HABMIAIMHA H KOMNACA K NOJICTHOMY KOHTPO/LIEpY.
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2.40 Moayas MTF-
02p

Mo/1y/1b ONTHYECKOIO NOTOKA H H3IMEPEHHA PACCTOAHMA
JIOJDKEH NpeacTasiaTs coboi KOMOHHHPOBaHHBIH CEHCOP
15 GECNHIOTHBIX JIeTaTeIbHbIX annaparos,

oBece HBAIONLMI ONPe/Ie/ICHHE CKOPOCTH NEPEMCIICHHA
110 MOBEPXHOCTH H H3MEPEHHE BBICOTHI HAJL 3eMJICH.
YeTpoiicTBO A0JDKHO BKJIIOYATH ONTHYCCKHH JaTIHK
[0TOKA V1S ONIPE/e/eHHA CMELICHHA W BCTPOCHHbIH
nanbHOMep (nazepubiit WM undpakpacHbli) s
MIMEPEHHA PACCTONHNS 10 NIOBEPXHOCTH. Moayib
A0JDKeH obecneynBaTh cTabnbHylo paboTy Ha ManbiX
BHICOTAX H B YCIOBUAX OTCYTCTBHA CITYTHHKOBOH
nasuraimn (GPS-denied environments). Jlnanason
u3mepenns pacctoanmus — He metee 0,1-10 m (wm
IKBHBAJICHT), HaCTOTA OOHOBJICHHS JAHHBIX — HE MCHEe
10-50 I'u. Unrepdercsl NOAKTIOHEHHS 10/DKHbI
picmouats He Menee UART w/unm 12C ans nepeaayn
JIaHHBIX B NOAETHBIH KOHTpOIep. Hanpskenue nHTaHns
— 5 B. Moay:b 10mKeH ObITh COBMECTHM C
aptonunoramu PX4, ArduPilot iy 3KBHBATIEHTHBLIMH
cucremamu ynpasiaenus. KOHCTPYKTHBHO yCTPOHCTBO
JIOAKHO ObITh BBINOJHEHO B KOMIIAKTHOM KOpIyce ¢
BO3MOMKHOCTLIO yeranosku Ha BILTA, obecneunsathb
YCTOWYMBOCTH K BHODALIMAM H IOMEXAM OCBCIICHHA.
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2.41 GPS moaynb
MOOHJIBHAA CTAHIMA
SIYI F9P RTK
Module Centimeter
Level Four-Satellite
Mutil-Frequency
Navigation and
Positioning System
GNSS Mobile and
Base Station
Compatible with PX4
and Ardupilot

Mojtyab CHYTHHKOBOH HABHTALIMH JI0/DKEH NPEACTABAATH
coboit BbicokoTounbiit GNSS RTK-npuemunk Ui
GecIOTHBIX JIETATENbLHBIX ANMNapatos,

oBecne MBAIONIHIT CAHTUMETPOBLIH YPOBEHD
MO3ULIHOHHPOBAHUA B PEKUME PEATBHOIO BPEMEHH
(RTK). YeTpoiicTBo 0/KHO GbiTh BHINOIHEHO Ha base
yuncera He Hwike u-blox ZED-F9P win 5KBHBAICHTHOTO,
obecneurBaloniero OHOBpeMenHyio pabory He MeHee
4eM C YCTHIPbMS 106anbHBIMH HABHT AUHOHHBIMH
cuctemamu (GPS, GLONASS, Galileo, BeiDou) ¢
MOAEPKKOI MHOTOMACTOTHOTO NPHEMA (HE HIDKE L1/L2
WIH 2KBUBANEHT). MOJy/Ib 10JIKEH NOLICPKHBATE
pescumbl paboTet Haz0eoii cranumy (Base) U NOABHXHOIO
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npuemnmka (Rover), obecnetuupars nepeaaty nonpasok
RTK u comecTumocts ¢ nporokonamu RTCM. Tounocts
nosuumonnposanus B peskame RTK — ue xyxe +2 cMm 1o
ropu3oHTANH M +3 ¢M no BepTHkamn. Yacrora
obHOBIEHHs AaHHBIX — He Menee 5—10 I'u. MuTepdeiich
noaxmoyenns — e menee UART, USB u 12C (s
nepeayi HABUTALHOHHBIX JIAHHBIX H HHTErPAIlHH ¢
asronwiotom). Hanpsmkenwe nuranus — 5 B. Moy
JOIDKeH GBITh COBMECTHM C CHCTEMaMH ynpasienus PX4,
ArduPilot wan sxsuBanedTHbBIMH. KOHCTPYKTHBHOE
HCTIONTHEHHE JI0/KHO obecrieunsaTh yeranosky Ha BITTA
WIH HA3EMHYIO CTAHIHIO, BKJIIOYAS BO3MOKHOCTb paGoThl
B cocraBe MOOWIEHOH cranimu 1 Ga3oBoii cranu. B
KOMIUIEKTE J0/DKHB ObITh AHTCHHBI, COBMCCTHMBIC C
RTK-pesxumom (asyxuactorhbie GNSS anTennbl).

66 | 2.42 Moayns baza u Kommiext RTK-HaBHraimmu J0KeH NpeacTasiith coboi 391 309 a0 s 50/50%
MOOHILHAS CTAHIMS CHCTEMY CITYTHHKOBOTO MO3HIHOHHPOBAHHA okTabpa noct
SIY1 F9P RTK CAHTHMETPOBOTO YPOBHA TOYHOCTH, COCTOALLYIO U3 2026r. onjiara

Module Centimeter
Level Four-Satellite
Mutil-Frequency
Navigation and
Positioning System
GNSS Mobile and
Base Station
Compatible with PX4
and Ardupilot

Ga3oBoii cranimu H MobHabHoro moayis GNSS RTK ans
YCTAHOBKH Ha GeCMIoTHBIA neratebHbBIH annapar HiH
poBoTotexsuyeckyio matdopmy. Cuerema 10KkHa ObIThL
BBINO/HCHA Ha Gase unncera He Hivke u-blox ZED-FOP
WIH SKBHBAJICHTHOIO YPOBHA, NOICPKHBATH
O/THOBPEMEHHYIO0 paboTy ¢ HABHIALHOHHBIMM CHCTEMAMH
GPS, GLONASS, Galileo, BeiDou MHOIOYacTOTHBIN
npuem curnanos He ke L1/L2. KoMiuiekT ao/okeH
obecrieunsats pexumbl Base u Rover, nepeaady W mpHEM
RTK-nonpasok, noauepxky nporokona RTCM, a Takxke
copmecTHMOCTh ¢ agronwiotamu PX4, ArduPilot win
3KBHBAJCHTHBIMH CHCTEMAMHU YrpaBieHus. TouHOCT
nosuumonnposarns B pexrme RTK no/mkHa COCTaBIATE
He Xyke +2 CM 10 FOPH3OHTAIH H 43 CM 110 BEPTHKATH.
YacroTa 0OHORIEHUA JIAHHBIX — He Menee 5 [
Wnrepdeiicy noaxmouenns — UART, USB w/win 12C.
[Turanne — 5 B. B KOMIUIEKT J0/KHBI BXOANTH Ga30Bbii
GNSS RTK-moayi1b, MoGuibtbiii GNSS RTK-mo/y b,




COBMeCTHMBIE ABYX4YacTOTHbIE GNSS-aHTeHHBI H
neoOxoumble kabenu nojakmoveHus. Obopyosatnne
AOMKHO ObITh HOBBIM, Ge3 aedeKkToB, ¢ MAPKHPOBKO#H
MOJIC/IH M XapaKTEPHCTHK.

67 | 2.43 HaGop oTBepToK | B KOMIUICKT BXOAMT B 00uIeH cnoxnocTH 100 mryk: 23 5 41309 oS 50/50%
M3 HEpXKaBeKoICH OOBIMHBIX OTBEPTKH, 8 MPELM3HOHHBIX OTBEPTOK, 60 okTHOpA nocr
cranu 100 npeAMETOR | OTBEPTOK M PAIMYHbIE 0NOAHHTEILHBIC HHCTPY MEHTHI, 2026r. onnara

NpeAOCTARIAIONME Bee HEODXOAMMOE LISt AIOMALTHHX
IPOEKTOB, PEMOHTA ABTOMOOHIEH H MHOTOTIO JIPYTOro.

68 | 2.44 Geinxurn nabop | 31 wr.- 2-moiimMoBkiii Gut oTBepTRH; 50 WT.~1 AOKM 5 41309 0 5 50/50%
6uT U1s oTBepTOK 98 | OTBEpTKM; 5 1T, 65 MM raiikosept; 6 WT.-65 MM okTa0ps nocr
wr. 1"/2" ajanTepsl /U1 rHe3a/ABYCTOPOHHHI OHT NHTaHKA: 4 WT.- 2026r. onjara

1 mokim/2 moiima PH2 BHHT A runcokaprona; 2 mr.-635
MM Aepkateas yaapabix 6ur, 1/4-1/4 rue3fiosoii oTeeprka

69 | 2.45 CepponpuBojbl CepBonpHBO/ A0JDKEH NMpeCTaBnaTh coboi g posoii 50 3 809 05 50/50%
MG995 MG996 CEPBOMOTOP CTAH/IAPTHOTO THIIOpa3Mepa, okTa0pA nocr
MG996R npeaHa3HA4YCHHBIH 1S NPUMEHEHHS B 2026r. orsiara

PAJHOYNPABISEMbIX MOCAX, POOOTOTEXHHKE H
CHCTEMAX aBTOMATH3AIHH. Y POBEHb MCIIOJTHEHHS — HE
ke MG996R. CepBonpHBo I0/KEH HMETH
MeTauTHYeckHii petykTop (metal gear),
ofecneyHBaoIMi NOBLILICHHYIO H3HOCOCTOHKOCTS.
Vnpaenenue A0/KHO OCYIIECTBAATLCA 110 CTAHIAPTHOMY
LLIUM-curnany (PWM), ¢ yrjioM nosopoTta He MeHee
180°. Homuuanbioe Hanpsxenue nurains — 4,8-6,0 B.
KpyTaumii MoMeHT — He Menee 9 kr-cm npu 4,8 B 1 ne
smenee |1 kr-cm npu 6 B. CkopocTs nepemMeieHus — He
Honee 0.2 ¢/60° npu 4,8 B. CepBonpHBo/1 IOJDKEH HMETh
TPEXNPOBOIHOE NOAKIIOUCHHE (THTAHHE, 3CMIIA, CHIHA),
OBITH COBMECTHMBIM C MHKpOKOHTpO/UiepamMu Arduino,
ESP32 u ananoruusbiMu miarGopmam.
KOHCTPYKTHBHOE HCMOTHEHHE — KOPITYC H3
YJ@pPONpPOYHOro MJIACTHKA ¢ METAJULTHYECKHMH
LIECTEPHAMH, HATHYHE CTAHAAPTHBIX MOHTAMXHBIX
KperuieHnit. B KoMIIeKTe I0J/DKHBI NOCTABIATECA CEPBO-
PLIYArH H KPENEAKHBIC IEMEHTDI.
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2.46 Micro servo
motor

CepBonpHBO/1 J10JDKEH NPEACTARNATH COO0H
MHKpocepsomoTop THNa MG90S win skeuBaneHT,
NpeIHa3HAYCHHbIA 113 NPHMEHEHHS B Ma10rabapHTHBIX
POGOTOTEXHHYECKHMX H PAIHOY IIPABIAEMBIX CHCTEMAX.
CepBonpHBO/ 10/DKEH OBITH AHANIONOBOIO THIA, ©
METAUITHYECKHM peykTopoM (metal gear),
ofecneuHBalOIIMM NOBBILIEHHYIO H3HOCOCTONKOCTS.
Ynpagsaenue J01KHO OCYIIECTRBIATHCS M0 CTAHAAPTHOMY
LHITUM-curuany (PWM), ¢ yriiom noBopora He MeHee
180°. HomunanbHoe Hanpsokenue nuranus — 4,8-6,0 B.
KpyTaumii moment — ne menee 1,8 kr-cum npu 4,8 B u ne
menee 2,2 kr-cm npu 6 B. CkopocTs nepemelnenus — He
Gonee 0,1 ¢/60° npu 4,8 B. CepponpHso 10/DKEH HMETh
TPEXIPOBOAHOE NOAKIIOYeHHE (NMHTAHKE, 3eMIA, CHIrHa),
OBITH COBMECTHMBIM C MHKPOKOHTpOJLIEpaMu Arduino,
ESP32 u ananoruynsiMu iatrpopmamu.
KoHCTpyKTHBHOE HCIOTHEHHE — KOMNAKTHBIH KOpRyC ¢
METAJUIHYECKMMH LIECTEPHAMH, HATHYHE MOHTAKHBIX
KperieHHi. B KOMILIeKTe J0/DKHBI NOCTABAATLCA CEPBO-
PHIYArH H KPEMNEKHBIC ICMEHTBI.
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2.47 lNposoaa ot
IITEKEPA K IITEKEPY
(20 wTyKk B ynakoeke)

CoeaunuTenbHbie NPOBOAA JAODKHBI MPEJICTABIATH COBO#
KOMIUICKT MOHT@XHBIX Kabenei tuna Dupont aas
maxeTHbix miat (breadboard), Bkmouarommii ne menee 20
WITYK NMPOBOJIOB C pazbeMaMH THIIA «nana-nanay (male-
to-male). ITpoBosa A0KHBE GBITH NPEAHAZHAYEHDI 1A
COC/AHHEHHA NEKTPOHHBIX KOMIIOHEHTOR H MO/IYJICH B
NpOTOTHIHPOBaHKH ¥ 00yyenuH. lllar konrakto — 2,54
MM. Pazbembl 10JKHbBI ObITL BBINOJTHEHBI B BUE
CTAHJIAPTHBIX LITHIPEBBIX HAKOHEYHHKOB, COBMECTHMBIX C
MAKETHBIMH TUIATAMH H MUKPOKOHTPOJLTCPHBIMH
moayssimu (Arduino, ESP32 w ananornunsivu). Jlnuna
npoBoaoB — He Menee 10 cm. [TpoBoAHHKH 10/DKHbI
HMETh MHOTOJKHIIBHYIO CTPYKTY Y, 00ecneyHBaouyo
rudOKOCTL M AOITOBEYHOCTD, ¢ W3oaLmeit u3 NBX uan
IKBHBAJICHTHOr0 Matepuana. L{peroBas Mapkuposka
MPOBOJIOB — pasIi4Has JUIs ya00CTBa HAEHTHOUKALIHH.
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2.48 nporoaa (100 wr
Oenbie)

CoeaHHHTENBHBIC MTPOBO/IA JOJDKHbBI NMPEACTABAATE cOBOMH
KOMILICKT MOHT&KHBIX HICKTPHYCCKHX POBOAOB THNA
UL1007, npeaHazHaveHHbIX 1% NAHKH H AEKTPHUECKHX
COC/IMHEHHH B 2N1eKTpOHHBIX YeTpoHcTax. Komiuiekr
J0/KEeH BKTIOUaTh He MeHee 100 mTyk npoBooe ¢
JIBYCTOPOHHE JIysKeHbiMH Korlamu (double ended tinned
wire), obecneunBaomumu yno6cTBo MoHTaka. CeveHne
NPOBOAOB J0/DKHO ObiTh He MeHee 22 AWG (wn
IKBHBAJICHT), MATEPHA/I IIPOBO/IHKKA — ME/lb,
MHOTOKHIBHAA, obecneyuBalomas ruOkocTs U
naaexnocts. M3onauma — IBX, coorsercTByiomas
cranpapry UL 1007, yeroiunBas K MeXaHH4YeCKHM
BO3AeHCTBHAM W Harpery. HomuHanbHoe paGouee
Hanpskenne — ne menee 300 B, temneparypubtii
JIHanasoH Kcruyatalms — He mexee 1o +80 °C. Jlmna
K010 nposojaa — He Mexee 10 cm. Liger npoBogos —
Oenwiii.
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2.49 Ceresoii punbtp
Defender 1.340, 4
pozerku, 7m, White

CeteBoii UABTP AODKEH NPECTABAATL COOOH
YCTPOHCTBO JUIA 3aLUMTBI W Paciipee/ieHus
ANEKTPONUTAHUA, NPEIHAZHAYCHHOE VIS MOKTIOUCHHS
ObIToBOM M OQHCHOH TeXHHKH. Y POBEHb HCTIOTHEHHA —
He Hke Defender L340, KoimuecTBO BBIXOAHBIX PO3ETOK
— He MeHee 4, TN poseTok — espoctanaapt (Schuko) ¢
3asemsienneM. Jliuna cereBoro kabesst — He MeHee 7 M.
HomunaneHoe Hanpsokenue — 220-250 B, wactora
nepemernoro Toka — 50 IN'u. Makcumaibubii 1ok
Harpy3ku — He MeHee 16 A, cymmaphas nojxnoyaemas
MOLHOCTE — He MeHee 3500 Br. Kabeas nuranus
JIOJZKEH HMETh ceyenue He Menee 3x1,5 mm?,
obecneynsaioutee Gezonacuyio paboTy npu HOMHHANBLHO#M
Harpyske. YCTpoHCTBO JI0/IKHO HMETh HHHKAIHIO
NOJIKJIIOYEHHA K CeTH, KOPITYC W3 OFHECTOHKOro
MaTepHana, a TakKe BO3MOKHOCTh KPETUICHHA HA CTEHY.
Crenens 3auutel — He Hike [P20. et — Geasii.
Koucrpykuus aomkHa obecneunBars HaJIGKHYIO
IKCIUyaraimio 6e3 neperpesa H MeXaHH4ecKHX
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2.50 DproHoMuuHas
MIPOBAs MbILLb C
JABYMS PEKHMAMH,
RGB-noacserkon,
Gecnposoanas 2.4Ghz

KOMIBIOTepHAs Mbilb A0JDKHA NPEACTABAATE COBOH
GecnpoBojIHOE yKa3biBaKOIIEe YCTPOHCTBO
IProHOMHYHOTNO BEPTHKAILHOIO THNA, NPe/IHa3HAYCHHOE
JUIS CHHOKEHMA HATPY3KH HA KHCTh W 3anACcTbe [P
anHTenbHoM paboTe. Tun noakIOueH!s —
GecnporoaHoit, no paanokanany 2,4 I'Tuc
ucnonszoanuem USB-npuemuunka. Mbib go/mkHa
NOJUICP/KHBATE HE MeHee 5 PYHKIHOHAIbHBIX KHOMOK
(BKJIIOYAS OCHOBHbIC KHONKH, KOJIECO NPOKPYTKH H
JIONOJHHTEALHBIC KHOMKH YNPABICHHS ), & TAKKE HMEThH
KOMECO NPOKPYTKH. YCTPOHCTBO JIOKHO 06eCeuHBaTh
peryIHpoBKy HyBcTBHTENBHOCTH cencopa (DPI) ne menee
4eM B HECKOJILKHX peskumax. [Turanue — BCTPOCHHBIH
nepesapakaeMelii akKyMyJIsSTop ¢ 3apaakod yepes USB.
KoHcTpyKums 10/KHa 0DecneyuBaTh €CTECTBEHHOE
NOJIOXKEHHE KHCTH (BEPTHKAIBHBIN XBaT). Mbillb J0/KHA
HMETh CBETOBYIO HHAMKaumio Hiu RGB-noaceeTky.
I'abaputhble pasmepbl — He Gonee 130x80x60 mm
(OpHeHTHPOBOYHO). YCTPOICTBO I0/KHO ObITh
COBMECTHMO ¢ ONepanHoHHbIMH cucTemamu Windows,
macOS ¥ aHaNOrHYHBIMH,
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2.51 bymara oducHas
Svetocopy Ad

Bymara oducHas J0KHA NPEICTABIATH COOOM JIHCTOBYIO
Oymary gopmara A4 (210x297 Mm), npeaHasHAYCHHYIO
JUIS TIEYATH Ha JIA3CPHBIX W CTPYHHBIX NPHHTEpaX,
KONMMUPOBAJILHOMN 1 (pakcuMuibHON TexHuke. [LioTHOCTH
Oymarn — ne menee 80 r/m’. B oHO#H navke J10/KHO
coaepxarbes He meree 500 nucros. bymara aomkna
obecrnieunBaTh CTAOWIBHYIO 110/1a4y B NEYaTalOIMX
YCTPOHCTBAX, OTCYTCTBHE MbLICHHS, BBICOKYIO CTEICHb
GeIM3HBI H PABHOMEPHYIO CTPYKTYPY [OBEPXHOCTH,
MPHIOAHYIO JUIA JIBYCTOPOHHEH neyaTH. BnakHocTs,
HEMPO3PAYHOCTL H IIAAKOCTb GyMaru A0/KHbI
cooTBeTCTBOBATH TpeboBanuAM oHCHON nevary. bymara
JI0JDKHA ObITL HOBOM, 6€3 MOBPe/ICHHH, C POBHBIMH
kpasMu K 6e3 nedopmanmu JHCTOB.

3000

0 5
okTabpa
2026r.

50/50%
noct
oriata




76 | 2.5227/70 wr. HacreHnpiit oprasaiisep Uit HHCTPYMEHTOB JIOJKEH 20 000 no 5 50/50%
IMapaxkHbiit npeacrasasTh co00i CHCTEMY XPAHEHHA, okTa0ps nocr
oprauaisep ans PEIHA3ZHAYECHHYIO JUIA PA3MEIIEHHA PYYHOTO 2026r. oniara
HHCTPYMEHTOB, LMK | MHCTPYMEHTA H MEJTKMX KPETIeHKHBIX 3/IEMEHTOB
Ui XPAHCHHA 1y pymibi, raiiku, 60TH, FBO3/AN H AHAOTHYHbIE
OTBEPTOK M rae4HbIX witenns ). KoMniekT ao/mken BKMovaTs He mexee 70
KIIIOYEH, NOJXOMT JIEMEHTOB, B TOM YHCJIe NepHopHPOBAHHYIO MOHTKHYIO
JUIs LWYPYNOB, raek, NAHEJb W ChEMHBIE KOHTEHHEPb! (JIOTKH) pazTHiHOro
GonTOB, rBO3/ICH, obbema. MarepHan H3roToBACH!A - YAaPONPOYHBIH
OyCHH ¥ MEJIKOH TUIACTHK WM SKBHBAIEHT, YCTOWYHBBIH K MEXaHHYECKHM
dypuMTYpBI, TpocTas | HArpy3Kkam u u3Hocy. KOHCTpyKuMs 10/DKHA
B YCTAHOBKE CTOHKA obecrneunBaTh HACTEHHOE KPEILICHHE W BO3MOXKHOCTh
JUIS OPraHu3alHy W ObICTPOi YCTAHOBKH 0e3 CJIOKHBIX MOHTANHBIX
XPAHCHHA B rapaxe, onepamii. Konreiinepsi 10/KHb! ObITh CHEMHBIMMH,
naeanbHbli BuIGOp obecne4uBars yA00HYIO COPTHPOBKY H J0CTYII K
nojiapka jUis ioMa, conepxumomy. Opranaiisep 10/DKeH BbIICPAKHBATE
rapaka M MACTEPCKOM | IKCIUTYATALIMIO B YC/IOBHAX FApaKa MM MACTEPCKOH,

ObITH YCTOHYMBBLIM K 3arpA3HEHHAM H JIETKO OHHILATHCA.
L{peT — He MeHee 0AHOro (BO3MOXKHA KOMOHHaLHA
IIBETOB

77 | JAByxnyuepoi Mojens L7 doromerpus Jlpoiinoi Jlyu 4 500 000 105 50/50%
cnektpodoromerp L7 | Tun monoxpomaropa  “Uepuu-Teprep okTA0pa 1ocT
Y®-Vis ®dokycHoe paccroanue 160Mm 2026r. onnara

CKPHITY4HH 1200 nuuuit / MM

Jlerexkrop Kpemuuesbiii poTosnemeHt

TMonoca nponyckanus cnekrpa 1.8nm

VeTaHoBKA JUIHHBI BOJIHBL 8- IOWMOBBIH LIBETHOH
CEHCOPHBIH 3KpaH

Jlnanazon qamH Boad - 190-1100nm

TOYHOCTB JUTMHBI BOJIHBI +0.3nm
IlosTopseMocTs UTHHBI BOAHLI <0.1 HM

CKOpOCTh CKAHHPOBAHMA beictpo-Cpene-
MeaneHHo

Paccesuubiii cser <0.03%T (npu 220 um Nal, 360 um
NaNo2)

®dotomerpuyeckuii ananazon  0.0-200.0% T 0.301-4.000




0.000-9999 C

Tounocts potomerpun £0.3% T

4+0.004 A6c (0-0,A)

+0.008 A6c (0.5-A) MoromerpruecKkas NOBTOPAECMOCTb
<0.15% T

0.01 abe. (0-0.5 A)

0.02 abe. (0.5-1 A)

bazoeas nunus <+0.002 A(200-1090 um)

Llym  100% (T) uym <0.15%(T), 0% (T)

wym <0.1%(T)

Jlpeitpyrommit <0.0009 Abs/h (250 1m 1 500 v nociie 2
4 [Iporpesa)

Power AC220V+22V 50Hzx1Hz, 200W

Pasmep ynakoBkH

710mMm X 590mm X 505mm 0.2 1m* 36Kr

78 | @oTononumMepHbIH Matepuan nevaru - PoronosMmMepHas 1 39 883 705 a0 5 50/50%
MTPHHTEP Texnonorus nevatu - DLP oKTAOpA nocTt
NPOMBIILTIEHHBIH O6nacTs neyat - 384 x 216 x 380 mm 2026r. onjiara
CKOpOCTS N1CYATH/BBIPALIMBAHKS - CEKYH/1 Ha KaK/IbIH
[Si]7

Tommuua cnos 0.03 - 0.15

Tounocts no ocu Z - 0.002

Tun matpuupl - LCD

Jluna Y®-ponust - 405 um

Pazpemenne no ocH XY - 100 mxm

[onHouseTHas nevaTsh - HeT

KosanuecTso usetos - 1 user

CTOMMOCTH 3aKynaemblX 00OpyHOBaHMIl BKIIOYAIOTCA 3aTparhl HA PErHCTPALMIO obopyaopanns B Pecrnybrmmke Kasaxcrad, pacxojHbie
MaTepUANIbl HA TIEPBBIE TPH IOJIbl TOJIA HKCILIYATAHH, J0CTABKY, MOHTAX, YCTAHOBKY, ITyCKO-HANIA/IKY o6opyloBanus, a TaKkKe 00y4CHHE NICPCOHAA
HaBbIKam paboTel Ha 000pYIOBAHHH.

Hayunsiii pyxosoauTeas nporpamvel [P - W’?——\ Llam6mrosa I'.K.




