MHUHUCTEPCTBO OBPA30OBAHUSA KAMYATCKOI'O KPASA

ITPUKA3

31.01.2023  Ne 96

r. [lerponaBnoBck-KamuaTckuit

O6 yTBepxkneHun HWHOPACTPYKTYPHOTO
aucTa  JUIsl  CO3JaHus  JIETCKOTO
texHomapka «KBaHtopumym» Ha 0aze
o011eo0pa3oBaTebHON OpPTaHU3aIlid B
Kamuarckom kpae B 2023 rony

B cootBeTcTBUM € METOIUYECKUMU PEKOMEHJALUSIMU IO CO3JAaHUI0 U
(GYyHKUMOHUPOBAHUIO  JETCKUX  TexHomapkoB  «KBaHtopuym»  Ha  0ase
o011eo0pazoBaTeNbHbIX  OpraHu3auuii  (mucbMo MUHHUCTEpCTBA  MPOCBEILICHUS
Poccmiickoii  ®enepanmu ot 01.12.2022 No TB-2662/02 «O HanpaBieHUU
METOJMYECKUX  PEKOMEHJANWi»), mnpukazoMm  MuHHCTepCcTBa  O0Opa30BaHUS
Kamuarckoro kpas «O co3manmm aeTckoro TexHomapka «KBantopmym» Ha 0ase
oOmeoOpa3zoBarenpbHoll opranu3zaunuun B Kamuarckom kpae B 2023 romy» ot
22.11.2022 Ne 914, nuceMoM MunucrepctBa odpazoBanus Kamuarckoro kpas «O
MPEAOCTABICHUN 3aKIIOYEHUSI O COOTBETCTBUM HWH(PPACTPYKTYPHOIO JIUCTA» OT
26.01.2023 Neo 24.24/358 u nucbMom PI'AY «lleHTp MPOCBETUTENHCKUX UHUITUATUB
MunucrepctBa npocBelieHusi Poccuiickoir  ®@epepanun» «O  COOTBETCTBUHU
UHOPACTPYKTYPHOTO JIMCTa €ANHOU TexHojormdeckor cpeme HIIO» ot 26.01.2023
Ne 100/2601-43

ITPUKA3BIBAIO:

1. Y1BepauTh MHGPACTPYKTYPHBIA JHUCT JUIsl CO3[IaHUs JAETCKOTO TEXHOMapKa
«KBaHTOpUYM» B 2023 roay Ha 0aze MYHHUIUTTAIBHOTO
aBTOHOMHOT0 0011e00pazoBarenbHOro yupexaenus «Cpennss mkona Ne 28 uMeHu
["®. Kupaumesa» llerponaBnoBck-KaMyaTckoro ropoJIcKOro Okpyra B pamKax
denepampHOoro  TpoekTa «COBpEMEHHAsl IIKOJAa»  HAIMOHAJIBHOTO  TPOEKTa
«O0pa3oBaHue» COTIACHO MPUIIOKEHHIO K HACTOSIIIIEMY MPUKA3Y.



2. KoHTposb 3a HCHOJHEHHMEM HACTOSLIErO IIpUKas3a
HavyaJdbHUKAa oTaea obmiero oopazoBanus CononoBHuk M.H.

3amecturess MuHHCTpa =S AOKYMEHT MIOAMACAH
] 3NEKTPOHHOW NOANUCHIO

CBEJEHWA O CEPTMOWKATE 30N

Cepruduxar: 22B5C8035FAAS0F7F372ADC350C2F9E7
Bnagener:  Opemko EBrenns KoncrantnHoBHa
Jleiictutenen ¢ 11.03.2022 no 04.06.2023

BO3JOXHTb Ha

E.K. Opemiko



[Ipunoxenue K

KamuaTckoro kpas
ot 31.01.2023 Ne 96

HNHppacTpyKTypHBI JIUCT

puKazy
MuHuctepcTBa oOpa3oBaHus

HaunmeHoBanue
o0opynoBanus (PBIIO)

Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO)

Eaununa
H3MepeHu
s

Koauuecr
BO

HaumeHnoBanue HanpaBieHusi: '"Texnonozuueckas nanpaenennocmov. BUHO "'

IHanmenoBaHue pasaena:
"TexHoJOrn4ecKas
HanpasieHHocTs. BO"

Cnexmpoghomomemp

lIpednasnayen 0 onpedeenusi ORMUYECKoU NIOMHOCIU, KOIpduyuennmos nponycKanus u KOHYeHmMpayuu pasHooopasHblx pacmeopos

1.00

Unanumuueckue gecol

Hpe()Ha3Haqubl OJ151 MOYHBIX u3mepenu11 MACCbl, NO360JIAIONM KOHMPOAUposamb USMEHEHUS MACCblL C MOYHOCNbIO 0,] Me.

1.00

Yuebno-
UCC1e008amMenbCKAsL
nabopamopust
buOCUCHAI08 U
Hetipomexnonouil

B cocmas éxooam: Cencop Tun I ne menee 1 wim., obecneyusaem 03MONCHOCHb Pe2UCPAYUL CUSHANA TeKMPUYECKOLl AKMUBHOCTHU MbIULY
(anexmpomuozpammut, IMI'). Pecucmpayus 0oaxcna ocyuwecmensiemcs HeuHea3ugHo, CyXumu 1eKkmpooamu. BosmoscHocmpio kpennienus K pyKe|
uenosexa, Ymo O0NIHCHO OA8AMb B03MONCHOCHL PESUCPUPOBAMY INEKMPULECKYIO AKIMUBHOCU MbIUYbL 8 001ACMU, HAO KOMOPOTl
pacnonazaemcs kpennenue. [Ipu Hanpsjicenuu Mulutybl 00NACHA ObiMb 06echeyena 803MOACHOCHb HAONOOEH U NYYHOCTU cueHana (m.e.
npucymemeue IMI), npu paccrabrenuu motuysl - ee omcymemaue. Cencop Tun 2 ne menee 1 wim., obecneuusaem 603MOACHOCHIL
pecucmpayuu cuenana pomonnemuzmozcpammol (PIII) onmuveckum nymem, 3a cuem usmeHeHUus OMpadceHH020 OM KPOBEHOCHbIX COCYO08
ceema, obvem KOMopvIX USMEHAEMCs NOO 8030eicmauem nyabcosoil 60ansl. Cencop 0oicer 6bimb obecneuer 803MONCHOCIbIO KPEeNnieHUs. K
nooyuweuxe nanvya yenosexa. Cencop Tun 3 ne menee 1 wm., obecnewusaem 603MOACHOCIG. PE2UCIPAYUY CUSHALA INEKMPOKAPOUOSDAMMbL
(OKT) ne unsazuguwvim cnocobom; pecucmpayuu 1, II u I11 omeedenuil; nOOKI0OUEHUS INeKMPOO08 K CEHCOPY C NOMOWBIO COCOUHUMENbHBIX
nposodos, obopydosannvix TouchProof pasvemamu. Cencop Tun 4 ne menee 1 wim. obecneuusaem 803MOMCHOCIb: PE2UCTHPAYUU CUSHATA
KodicHOo-2anbeanuueckou peakyuu (KI'P), pecucmpayus Komopozo ocywecmeniemcs Ha NOCMOAHHOM MOKe, NOOKIOUeHUsA K MeJy Yel06eKd C
OMOWBIO CYXUX INEKMPOO0S, NOOKNIOUEHUE KOMOPLIX K CeHCOopy ocywecmensemcs ¢ nomowwvio TouchProof pasvemos. Cencop Tun 5 ne menee
[ wim., obecneuugaem 803MOICHOCHb: PE2UCIPAyUU CUSHAa dnekmpuyeckou akmugrnocmu mo3zea (I3I) ¢ nomowpio cyxux HeuH8a3UGHvIX
DIEKMPOO0s, pecucmpayuy INeKMPULecKoll akmusHOCHU PA3HbIX 001ell M032a;, NOOKIIOUEHUs INEeKIMPOO08 K CEHCOPY € NOMOUbIO
coeOuHumenbHbIX Npoeooos, obopydosannvix TouchProof pasvemamu, 3aKkpenienus 31eKkmpooos Ha nogepxnocmu 2on06ul. Cencop Tun 6 ne
\menee 1 wm., obecneuusaem 603MONCHOCHb: PECUCMPAYUU CUeHAA Korebanus epyonou kiemxu (Cencop Obixanus); onpeoeieHus Yachmonvl
Ovixanus. Yempoucmeo 0 c6opa Oanublx Om CEHCOPO8 U Nepedayu Ha NePCOHANbHbLIL KOMNbIOmep 0becnevusaem 03MOMCHOCMb cOOpa
0aHHBIX O NOOKNIOYEHHBIX K HEMY CEHCOPO8 U OmnpasKy noayuennvix oannvix na I1K. ITookniouenue yenmpansvrnozo moodyna k I1IK ¢ nomowwio
USB-kabena. Llenmpanvhubviti MoOyns umeem He meHee 1 wim,: eanveanuueckyro usonayuro om I1K. [lenmpanvhwiil MoOyns obecneuugaem
B03MOIACHOCIb OOHOBPEMEHHO20 NOOKIIOUEHUS 6NI0Mb 00 4 cencopos. Kadicowvlil u3z 6x0006 Llenmpanbnozo MoOyas umeem 2aib8aAHUYECKYIO
u30NAYUIO (0becneuenue MelCKanalbHol 2anbeanuyeckoll usoaayuu). Ilookniouenue cencopos k Llenmpanvromy mMooynio ocyujecmsisemcs ¢

FIOMOUbIO CREYUAIUIUPOBAHHBIX pA3bEMOE muna LEMO, 0660}161!1/{661}011414)&' npaesujibHocms NOOKIIOYEHUS. pas3vema U CHUMICaromux pucK

15.00




Eaununa

{ugposoii ducniieti omobpadicaem yCmanosienHble U meKywue 3nauenus napamempos, Bozmoosicnocmo nacpesa om 30 0o 80°C; Omxmouenue

HaumenoBanue Koummuecr
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
njodopynosanus (PBIIO) a BO
CIYHATIHO20 KACAHUS PA3bEMO8 MOKONPOBOOAUUX YACME, d MAKIce 00eCNeyUBaOUUX 3auumy om HeCAHKYUOHUPOBAHHO20 NOOKIOYEHUsL K
npousgonvHvimM ycmpotcmeam. Mooyne «Knonkay ne menee 1 wm., obecneyusaem 603MONICHOCHb. PA3MEMKU PE2UCTNPUPYEMbIX CUSHATIO8 U
ommeuams He MeHee 3-X pasIuuHblX Kame2opuu COCMOAHUI.  Ycempoticmeo, 6xodsauee 6 cocmag 1a6opamopui, 00IHCHO obecneuusams
603 MOJICHOCHb pecucmpayuy apmepuanbHo20 0aeIeHuUs.
HaumeHoBaHue HanpasJieHus: "Ob6opydoganue 01 00OnoOAHUMENbHBIX Hanpagienuil"
IHanmeHoBaHue paznena:
"TEO-ADPO"
Viasepnulii darvromep  VlasepHulii danvHoMep 05t usMepeHust paccmosnull 015 co30anus moynvlx 3D-mo0enei nomeweHutl u Opyaux 00bexkmos wm 5.00
[Lmamus co. . llImamug ona homoannapamypol wm 2.00
chepuyeckoll 20108K0U
I Ipocpammmoe
0becneuenue 0 10 ons pomoepammempuyeckol 06padoOmKu OaHHbIX NPEOMEMHOU U a3POPOMOCLEMKU C YebI0 NOTYYeHUs MPEXMEPHbIX Mooerell, um 10.00
(homozpammempuuecko 0pmopomonianos, yuppossix mooenel MeCmHoCmu u penvegda ’
ti obpabomku
To6umenscras ﬂ}05uﬂfe]leKa}l MOOUNLHAS 8030VUIHASA CUCMEMA 018 NPOBEOeHUs a9p0¢v0m06'bé'MKu MecmHocmu u omoenvhblx 06vekmos Popm-ghakmop:
I — yempoticmeo unu nabop 0sl COOpKU, Kauai Cesa3u YNpAGNeHUA CUCTEMOLL: HATU e, MAKCUMATLHAA ()clflf:HOCWlb nepeoayu OauHwlx: He menee 2
Cucmena ¢ KM, 6eCKONNeKMOPHbIe MOMOPbL. HAUYUE, NOACTHBIY KOHMPOLTEp: Haaudue, NO00ePHCKA ONMMUYECKON CUCIEMbl HABULAYUYU 8 HOMEUJeHUU:
OSMODNCHOCTIbIO Hanuuue, MoOyIb homo/sudeokamepol paspereHuem He Meree 4K: nanuuue, mooyne nasueayuu GPS/IJIOHACC: nanuuue, nynom ynpasienus. wm 1.00
susyansHozo ynpasienus Hanuuue, akKyMyasamopHas bamapes ¢ 3apsAOHbIM YCIMPOUCMEOM - HATUYUE NPOZPAMMHOE NPULOdHCEHUe OIS NPOSPAMMUPOBAHUS U YPAGNEHUS, 8
om nepeoeo mua mom yucne ons cmapmaehonog: narudue Makc. paccmosnue nonema ne mernee 18 km Emkxocmo axxymynamopa ne menee 3500 mAu
Macca ne 6onee 570 e
IHanmeHoBaHue paznena:
"HAHO"
Pegspaxmonemp I Ipeonasnauennsviil 08 onpedenenus nokazameinetl NPENOMNCHUS HEAZPECCUSHDIX NPOSPA'IHbIX JrcuoKocmett u pacmeopos. JJuanazon usmepenus. m 1.00
nokasamens nperomaenus (nD) om 1,2 0o 1,7 maccosoii donu cyxux sewgecms (caxaposwt) 8 pacmgope om 0 0o 100 %
IIpeonasnauen 0 nposedenus onvlmos no Gusuxe u nexmpoxumuu. Kauecmeo 6bixo00n020 moka no3eosem ucnonb306ams e2o 6
Vcmounux numanus Wmukposnekmponuke. Bvixoonoe nanpsacenue 0o 30 B, 6bixo0Hot mok 00 5 A. 3awyuma om nepezpy3xku u nepenonroco8ku InekmpoHHoe wmn 10.00
nabopamopHulii omxtouenue nazpysku. Beicokas cmabunvnocms u manwlii yposens nyavcayuti I1nasnas ycmanoska 6biX00HbIX NAPAMEmMpo8 peyiamopamu '
['PYBO/TOYHO
Hacpesamensmas ITnumxa nazpesamenvras 1a60pamopHas ¢ uHouKayuel nz;e/wnepamypbl U BO3MOJICHOCIBIO PE2YIUPOBKU MEMNEPAMYpbl; UHCIHPYMEHIN
uma npobonodzomosxu. [uanazon nazpesanua memnepamyp, °C: 50-500 Makc. Obvem, 1: 10 Cxopocms nazpesa, K/mun: 5 Hazpesamenvnas wm 2.00
nnacmuna, mamepuan: Kepamvuka
Lenmpugyea Munu yenmpugyea ons sadaw muxpoguibmpayuu u pazoeienus 8 pabouem ouanazone (00 6000 06/mun). Buecmumocmo, mi: 8x2,0. Taiimep, um 1.00
aemomamuieckoe OmMKpblmue KpblKY, 3auUmHaAs, KpbIKd
I Ipeonasnauena 0Jist O4UCMKU 00PA3Y08, a MAKN’Ce HeDOIbUUX T1AOOPAMOPHBIX NPeOMemOo8, YIbMmpaszeyKoeds npoobono020mosKka 0opasyos.
Vaempaszeyrxosas moiika |Ananoeosoe ynpasnenue /lgyxuacmommnas yismpaszgyKo8as MOUKA — GO3MONCHA U UHIMEHCUBHASL U OEPedCHas YUCIKA 8 0OHOU MOOEIU. wm 1.00




Eaununa

HaunmeHoBanue Kosmuecr
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
njo6opynoBanusi (PBITIO) a BO

Hazpesa npu omcymcmeuu scuokocmu 6 eanne;, Obpabomra yibmpazeyKom HA4UHAemcs A8MOMaAMU4ecKy nocie 00CMUICeHUst 3a0aHHOl
memnepamypul; Kopnyc motixu eévinoanen u3 nepaicageioujeli cmanu, ycmouuusou k kagumayuu. Obvem sannvl om 2 1

V[ucmunnamop {ucmunnamop snekmpuyeckuti OJis ROYYeHUs. OUCTRUIUPOBAHHOU 800bl OJisl HYIHCO 1ADOPAMOPUL ABMOMAMUZUPOSAHNBIU, NPOMOYHbILL. 1.00

lnabopamopHulil lIpoussodumenvrocms om 3 i/uac, emkocms b6axa-Haxonumeins, om 6 1 wm )

Vlabopamopuvie secvl  [[Ipednaznayensl 015t MOYHbIX USMEPEHUL MACCDL, NO3BOJIAIOM KOHMPOAUPOBATb USMEHEHUs MACCHL ¢ MOoYHOCmbIO 1 me. wm 2.00
Hasznauenue: usmenvyenue nuuedbix u OUoso2uueckux npooykmoe 0s ananuza Tun: eepxuenpueoonuiti Cmenenv uzmenbueHuss vacmuy ois

[lomocenuzamop mun 1 pmyascuu: 10...50 mx Cmenens usmenvuenus vacmuy 015 cycnenzuu: 1...10 mx Makcumanvuas ckopocms épaujerusi Hacaoku. He menee 25000 wm 1.00
06/mun

\Yemomamuyeckue

MUKpORUNEMKL Konuuecmeo xkananos, wm.: 1 Hpupawenue, mxn: 0,1 Tounocms, %. 2 wm 10.00

nepemenHo20 06véma,

W 10—100

Tepmomemp cnupmogotl \[Ipubop 0nsi usmepenust memnepamypul 8 aabopamopuu. Hacmennwiil, cnupmogotl wm 4.00

Bapomemp I Ipubop 014 usmepeHus ammocgeprozo oasnerus 8 iabopamopuu. JJuanason usmepsaemozo oasrenus, Ila: om 80 000 oo 106000 um 1.00
V[uanason usmepsemoeo oasnenuss, mm.pm.cm.: om 600 oo 800 Llena denenus wixanwt, Ila: 100 Llena denenus wixanwl, um.pm.cm.. 1
IIpeOnasHaueH 015 onpedeneHUs: yPOSHs LANCHOCMU 8030YXd 8 NOMEUeHUU.

eusposemp V[uanason uzmepenus memnepamypbi €yx020 mepsosempa om +15 °C 0o +40 °C.

ouzporiemp 15-40 V[uana3on uzmepenus OMHOCUMENbHOU BNAHCHOCTNU 8 3A8UCUMOCIY OM MeMnepamyp: wm 1.00
om 20% 0o 90% npu memnepamype: om +26 °C 0o +40 °C om 40% oo 90% npu memnepamype: om +23 °C 0o +26 °C
om 54% 00 90% npu memnepamype.: om +20 °C do +23 °C

euspoyemp [ Ipeonasnayen 0ns onpedeierus yposHsL 61ANCHOCMU B030YXd 6 ngMeu;eHuu.o

ouzposiemp 0-25 VIuanason usmepenus memnepamypol cyxo2o mepmomempa om 0 °C oo +25 °C. wm 1.00
V[uanazon uzmepenus OmHOCUMEeNbHOU GIAXNCHOCIU 6 3agucumocmu om memnepamyp: om 20% 0o 90% npu memnepamype: om 5 °C do +25 °C.

[[Imaneenyupxyno {ugposoii wumaneenyupkyav Texnuueckue xapakmepucmuru J{nuna usmepenusi, mm: 150 Paspewenue, mm: 0.01 Tounocmo, mm: £0.03 wm 4.00
[{ughposoii, ¢ agmomamuueckum bl60pOM Npedesios UsMepeHusl, U ¢ UsmMepeHuem memMnepamypsl, Haauyue mepmonapsvl U KOMIIEKMa npo8ooos.
Boibop npedenog usmeperus - asmomamuyeckuil J{uanazone usmeperus NOCMosiHHo2o nanpsidcernusi B 1000

Mynomumemp V[uanasone uzmepenus nepemenno2o noéanpsaxicenuss B 1000 Juanazone uzmepenus nocmosaunnozo moxa A 10 wm 2.00
{uanazone usmepenus nepemennozo moxka A 10 Pazpsaonocme wkansl Myavmumempa omcuemos omciuemos B 4000 Pesicum «npo3goHkay -
ecmb Puxcuposanue pezynomamos usmepenuti DATA HOLD - ecmyo

IHanmeHoBaHue paznena:

"XAUTEK"
Den: pabouas memnepamypa, °C: om 100 0o 480, naarenux: pabouas memnepamypa, °C: om 200 0o 480 Mowmnocms nasnvruka: He menee 50

[lasnvhas cmanyus N wm 5.00
Bm, Kepamuueckuili Hacpesamenv: HATUYUe

Cmexiomexcmonum Tun: FR4-1, Pasmep: ne menee 100*100 mm wm 100.00

Tpancgepnas Oymaeca  |Hasznawenue: 051 nepenoca pucyHka niamvl Ha CMeK10meKCImoaum wm 100.00

Ymioe /[ nepenoca pucynka ¢ mpaucgepHoi Oymazu Ha niamy, 2A1a0Kds NOAUPOBAHHASL NOBEPXHOCIb. HAlUYUe, NAPO2eHepamop. Hem wm 1.00

[ Inacmuk o5 30 Tun naacmuxa: PLA, monwuna numu. ne menee 1,75 um wm 10.00




Eaununa

cmpoticmsa: USB ocyunnoepagh ne menee 2 xanana, +/-10 B Axceccyapwi: Kabenv USB coedunumenvuwiii 3apsaonoe ycmpoucmeo ¢ kabenem

HaumenoBanue Koummuecr
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
njodopynosanus (PBIIO) a BO
nevamu
Yuebnas mooynvnas cmanyus 0ondicha obecneuugams 603MOICHOCTNG U3YYEHUsL He MeHee MpeX MeXHON02UL NPOU3B00CMEd U30eIuil u
0bpabomku mamepuanos, a Maxdice NPOMOMUNUPOBAHUs uzoeauti. Yueonas MooyabHasE CMAHYUSL O0INCHA UMEMb CLe0VIOWULL COCMAs U
xapaxmepucmuxu: Mamepuan koncmpykyuu. anomunuti Konuvecmeo nanpasnsaiowux: He menee 4 wm. Habop unmepdeticos: - Ethernet, ne
wmenee 1 wm. - USB, ne menee 2 wm. - MicroSD: nanuuue. - Modynv 6ecnpogoonotl cesizu Wi-Fi: nanuuue. Ilanens ynpagnenus ¢ SKpaHom:
Hanuuue Tun ynpasnenus skpana: cencoproe Tun sxpana: LCD-nanens LJgemnocms 9xKpana. ygemrnou JJuaconans sxpana: e menee 3,5 owima
ITnameopma nodozpesaemasn: naruuue Ilnamgpopma ons 3D-nevamu maznumnuasn euoxas: naruuue Cogmecmumocms niameopmul 0na 3D-
Muozoynryonansman nevamu ¢ niamghopmoti noooepesaemoti: nanuyue Cmenuvitl Mooyas 3D-nevamu: Hamique Texnonoeus 3D-nevamu: FDM unu FFF [luamemp
cmanyus 0ns conna: re menee 0,4 mm Maxcumanvras memnepamypa Hazpesa conia: He menee 250 °C Makcumanvras memnepamypa Hazpesa
. nooocpesaemoti nrameopmul: ne menee 80 °C Munumanvnas moawuna cios: ne oonee 50 mxm Maxcumanonas monyuna cios. ne menee 300
lmexanuueckoi . . wm 1.00
b6patomiu u wmxkm Cropocmo 3D-newamu: ne menee 100 mm/c Makcumanvhoiii pazmep uszomagnugaemoul mooenu.: ve meree 200x210x200 mm
ripomomunuposans Ilo0oepoicusaemvie mamepuanwvt oas 3D-nevamu: PLA-, PETG-, TPU-, ABS—,VPC-, Flex-nnacmux luamemp Hzfmu nﬂacmvuka: He bonee 1,75 mm
Cencop obuapysicenus Humu niacmuxa: Haauuue Qyukyus asmomamuyeckoi kambposxu: nanuyue CMeHHbLIL 1a3epHblli MOOYIb.! HAIUYUEe
Mownocmo nazepa: ne menee 1,6 Bm @yuxyus nazepnoco epasuposanus: Harudue Qyuxyus nasepHoll pesku. naiuyue Pazmepul paboueil
ooracmu: ne menee 200x200 mm I[loodepaicusaemvie mamepuansi: Oymaea, KapmoH, 0epeso, NIacmuk, kKodica CMeHHbIL MOOYb (hpe3eposanus ¢
YI1Y: nanuuue Makcumanvhas ckopocms epaujerus wnunoens: e menee 8000 06/mun MaxcumanvHolil ouamemp 3axCuMa nAmpoHa: He MeHee
4 mm Ppesa: nanuuue DYHKYUs NIOCKOCMHO20 U 00beMHO20 (hpezeposanusi: Haruyue T1000epacuaemvie Mamepuaibl. 0epeso, MeKCmoIum,
nracmux Koscyx sawummoiii: nanuuue Ouku sawumuvle ¢ YO-punompom: nanuuue Adanmep numanus. naruyue Komniekm 3anachvix
DYHKYUOHAbHBIX 2IeMEHMO8. Haluyue
HanmeHoBaHMe pasena:
"DiekTpo3HepreTuka’
HaunmenoBanue HanpaBjaenusi: ""Ecmecmeennonayunas nanpaenennocms'’
HanmeHnoBanme pasmena:
"EcTecTBeHHOHAaYYHAS
HAITPaBJICHHOCTh"
Obecneuugaem 8bInoIHeHUe 1AOOPATMOPHLIX PAOOM NO XUMUU HA YPOKAX 8 OCHOBHOU WKOe U NPOEKMHO-UCCe008AMENbCKOU OesmelbHOCIU
[lugposas vuawuxca. Komnaekmayua: Becnpogoonoti mynemudamuux no xumuu ¢ 3-ma ecmpoenuvimu oamuuxamu: JJamuuk pH c ouanazonom uzmepenus
me yoice yem om 0 0o 14 pH Jlamuuk snexmponpogooumocmut ¢ ouanasonamu usmepenuss we yoice yem om 0 0o 200 mxCm; om 0 0o 2000 mxCm;
lnabopamopus « Xumusi» i
hpoutbnas 0ns om 0 do 20q00 mrCm Jlamuux memnepamypul ¢ OUANA30HOM USMEPEHUS He yorce uem om -20 0o J:] 40C Om()eﬂbezeidc'lmunu. Jlamuux wm 6.00
neoazosa onmuuecxoi niomuocmu 525 um Axceccyapui: Kabeno USB coeduHumeﬂbequS’apﬂdHoe yempoticmeo ¢ kabenem mztuUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamkoe pykogoocmeo no sxcniyamayuu yu@pogou rabopamopuu Habop rabopamoprou ocnacmku IIpoepammuoe
obecneuenue Memoouueckue pekomendayuu ne menee 40 pabom Hanuuue pyccrosizviunozo caima noddepcku Hanuuue suoeoponuxos.
Obecneuugaem @blnoaHe e IKCREPUMERmo8 no memam Kypca gusuxu. Komniexmayusa: Becnpogoonoii mynemudamyux no gusuxe ¢ 6-10
[ [ugppposas 6cmpoennvimu damuuxamu: Lugposoii damuux memnepamypuvl ¢ OuanazoHom usmeperusi ne yoice yem om -20 oo 120C Lugpposoui oamuux
lnabopamopust no abcontomnozo 0asnenus ¢ OUanazoHom uzmepenus He yoice uem om 0 0o 500 klla [Jjamuuk macnumno2o nois ¢ OUana3oHoM UsMeperus He yoice
wm 6.00
duzuonocuu uem om -80 00 80 mTx [lamuuk nanpssiceHus ¢ OUAnazoHamu usmeperus He yxice yem om -2 0o +2B ; om -5 0o +5B; om -10 0o +10B; om -15
(npogpunvhsill yposensv) 0o +15B  Jamuux moxa He yoice wem om -1 0o +1A4 Jamuuk axcenepomemp ¢ noxazamenamu ve meHee yem: 2 g; +4 g; £8 g OmoenvHole




Eaununa

HaumenoBanue Koummuecr
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
njodopynosanus (PBIIO) a BO
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Koncmpyxmop 013 nposedenus sxcnepumenmos Kpamkoe pykosoocmeo no skcniyamayuu
yugposoii 1abopamopuu [lpoepammnoe obecneuenue Memoouueckue pexomenoayuu (40 pabom) Hanuuue pyccroszbluno2o caima noooepiucKu
Hanuuue 6udeoponukos.
Obecneuusaem npogedenue Uccied08aHuus o QPyHKYUOHUPOBAHUIO Yenogeueckozo opeanusma. Komnaexmayus: Becnpogoonoil mynbmudamuux
no guzuonocuu ¢ 5-10 ecmpoennvimu damuuxamu: Jamuux apmepuanvrozo oasnenus (0...250 mm pm. cm.) Jamuux nynvca ¢ ouanazoHom
Lugposas usmepenust ve yoce uem om 30 0o 200 yo/mun [Jamuux memnepamypsi mena ¢ OuanazoHom usmeperus He yoice uem om +25 oo +40C [lamuux
abopamopus no uacmomaol 0blxaHuﬂ~C ouanazonom usmepenus ne yuce wem om 0 0o 100 yuxnos/mun Jamuux yckopenus ¢ nokasamenimu £2 g; +4 g; +8 g
Dusuoroeuu Omoenvusie ycmpoticmea: Jamuux IKI ¢ ouanazonom usmepenus ne yoice wem om -300 oo +300 mB) /lamuux cunomep ¢ ouanazoHom wm 3.00
. usmepenust He yoice yem om 0 0o 40 H Jlamuuk oceewennocmu ¢ ouanazonom usmepenus ne yce wem om 0 0o 180000 ax Axceccyapei: Kabenw
(npogpunvHblil yposeHs) . . L
USB coeounumenvruiii 3apaonoe ycmpoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamkoe pykosoOcmeo no
brenayamayuu yugposot rabopamopuu Ilpoepammnoe obecnevenue Memoouueckue pekomenoayuu He menee 20 pabom Hanuuue
YCCKOA3LIUHO20 catima noddepaicku Hanuuue sudeoponuxos.
Tun mukpockona: 6uonocuvecxkuii Hacaoka muxpocxona: monoxyusipnas Haznauenue: rabopamopuwiti Memoo uccnedoganus: ceemioe noie
Mukpocron yudposoii Mamepuan ONMUKU: ONMUUECKOE CIEKO Veenuuenue muxpocrkona, kpam: 64 — 1280 Okyaspor: WF16x Obwvexmueni: 4x, 10x, 40xs um 15.00
(noonpyoicunennuiii) Pesonveepnas conoska: na 3 oovexmuea Tun nooceéemku: 3eprano unu ceemoouod Pacnonoosicenue nooceemxu: epxmss u
Huorchsist Mamepuan kopnyca: memann Ilpedmemuwiii cmonux, mm: 90 Ucmounux numanus: 220 B/50 I'y Yucno mezanuxceneii: 1
Obecneuusaem npogedeHue y4ebHo20 IKOI0SUHECK020 MOHUMOPUHEA UHCMPYMEHMATbHbIMU Memoodamuy. Habop npumensemces npu usyuenuu
bKrOIO2UU, OUOIO2UU, XUMUU, 2€02PAPuu U RPUPOOOBEOeHUs, A MAKJICE OISl UHOUBUOYAILHBIX UCCAEO08AHUSL U NPOEKMHOU 0esimelbHOCMU
wikonbHuKko6. Komnnekmayusi: becnposodnoil mynomudamuyuk no 3K0102U4ecKomy MOHUMOPUHZY € 8-10 BCIMPOEHHbIMU OamuuKamu. JJamyux
Humpam-uoros [lamyux xaopuo-uorog Jamuux pH ¢ ouanasonom uzmepenus ne yoice wem om 0 0o 14 pH Jlamuuk enadxcrocmu ¢ 0uanasonom
usmepenus 0...100% [amuux oceewennocmu ¢ ouanazonom usmepenus ne yoice wem om 0 0o 180000 ax Jamuux memnepamypul ¢ OuanazoHom
usmeperus ne yace yem om -20 0o +140C JJamuux 21ekmponposooumocmu ¢ ouanazoHamu usmepenus He yoice wem om 0 0o 200 mxCm; om 0 do
ugposas 2000 mxCm; om 0 0o 20000 mxCm Jamuux memnepamypol Opr:»carovmeﬁ cpeosl ¢ duanaszonom uzmeperus He yoce yem om -20 0o +50C
aGopamopus no OmoenvHbie OamyuKy U Myabmuoamyuxu.: /lamyux 38yka ¢ pyuxkyueli UHmezpuposanus ¢ OUANA30HOM UMepeHUs 4acmom He meHee yem om 50 um 6.00
o KonOoULL Iy 0o 8 kl'y; [lamyuk enasxcHocmu noygvl ¢ OUana3oHom usmeperus He yoce wem om 0 0o 50% [amuuk oxucu yenepooa ¢ ouanasoHom
usmepenust ne yoice yuem om 0 0o 1000 ppm Myrvmudamuuk onmuyeckou RIOMHOCMU U MYMHOCMU CO 8CIMPOEHHbIMU Oamyurkamu.: Jlamuux
onmuueckou nromuocmu 470 wm ¢ ouanazonom usmeperusi om 0 0o 2 D JJamuux onmuyeckou niomuocmu 525 HM ¢ OUANAa3o0HOM UsMepeHust Om
0 00 2 D Jlamuuk onmuueckou niomuocmu 630 um ¢ ouanasonom uzmeperus om 0 0o 2 D Jlamuux mymnocmu pacmeopos ¢ Ouana3oHom
usmeperust om 0 0o 200 NTU Axceccyapwi: Kabenw USB coedunumenvuwiii (2 wim.) 3apsaonoe yempoticmeso ¢ kabenrem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Cmepoicens 015 3aKpeniienus 0amuuxos ¢ wimamuge Kpamkoe pykogoocmeo no sxkcniyamayuu yu@poeoi
nabopamopuu IIpoepammnoe obecneuenue Memoouueckue pekomenoayuu ne menee 20 pabom Ynaxosxa Hanuuue pycckossviunozo caiuma
nooddeporcku, Hanudue 8UOeoPOIUKOS.
HaumenoBanue HanpasJieHusi: ""Komnviomepnoe u npezenmayuonnoe ooopyoosanue'’
HanmeHoBaHMe pazena:
"KommnbroTepHoe u
MpPEe3eHTAI[IOHHOE
obopynoBanue"
HUnmepaxmugHuli HHmepaxmueHbvlil KOMNIEKC C BbIYUCTUNETbHBIM OJIOKOM U MOOUTbHBIM KpenaeHUueM 00IHCeH COOMBemMcne08ams CledyIouWUM MexHU4ecKuUm wm 1.00
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HaumeHnoBaHnue

o6opynoBanus (PBITIO)

Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO)

Eaununa
H3MepeHu
A

Koanuecr
BO

IKOMNJeKc ¢
BbIHUCTIUMENIbHBIM

O10KOM U MOOUTLHBIM

KpenjieHuem

mpebosanuam: Pazmep ouazonanu: ne menee 74 oolimos; Paspewenue sxpana no copusonmanu: ne menee 3000 nuxceneii: Paspewenue sxpana
no sepmukanu. ne menee 2100 nukceneii; Iloodepoicka paspewenus 3840x2160 nuxcenet (npu 60 I'y): 0a; Hanuuue scmpoennol aKycmuuecKkou
cucmemul: da; Konuuecmeo mouex xacanus: ne menee 20; Bvicoma cpabamviganus ceHcopa om no8epxHocmu Ikpana. e éonee 3
Wmunnumempos; Bpemsa omkauka cencopa xacanus. e 6onee 10 munnucexyno; Bempoennvie Qpynkyuu pacno3nasanus 06beKmos Kacanus: od;
Konuuecmeo nodoepoicusaemvblx CMULYco8 0OHO8peMeHHO: He Menee 2; Bozmoocnocmv nooxnouenus k cemu Ethernet npogoonwim cnocobom:
0a; Bosmooscnocms nooknouenus k cemu Ethernet 6ecnposoouvim cnocooom (Wi-Fi): da; BozmooxcHocme ucnonv3o6anus 1a00HU 8 KAYecmee
uncmpymenma cmupanus: oa; Hanuuue unmezpupoeannozo 0amuuka 0c8eweHHoCmu Ost A8MOMAMU4ecKoll KOppeKyuu ApKocmu noOCEemKu.
0a; Hanuuue ¢hynxyuu 6ecnpogoomnotl nepedauu usobpasicenus ¢ ycmpoticms Ha 6aze OC Windows: oa;, Hanuuue ¢pynxyuu becnposooHoi
nepedauu usobpasicenus ¢ ycmpouicms na 6aze OC MacOS: da;, Hanuuue ¢pynxyuu 6ecnpogoonoil nepedatu u300paxceHuss ¢ yCmpocms Ha
0aze OC iOS: 0a; Hanuuue ghynkyuu 6ecnpooornotl nepedayu uzobpasxicenus c ycmpoucms va oasze OC Android: da; Bosmoscnocms
yoanennozo ynpagienus u Monumopurea: oa, Hanuuue kpennenus é komnaexme: oa; Hanuuue cnoma na xopnyce 0Jis yCmano8Ku
00NOIHUMENLHO20 BBIYUCIUMENbHO20 OI0KA: Oa; MaKkcumanbhblil nOO0epaicusaemvili 00vbeM ONepamueHoOU NAMAMU OONOTHUMENLHO2O0
vruncIUmenvro2o 01oka: ne menee 8 16, Maxcumanvublii noodepaicusaemuiii 06veM HAKONUMEIN OONOTHUMETLHOZ0 8bIYUCTUMENbHO20 ONIOKA:
e menee 128 I'6; Pazvem 015 nOOKIOUEHUs OONOTHUMENLHOLO 8bIHUCIUMENbHO20 OIOKA ¢ KOHMAKMAMU 1eKMPORUTNAHUSA BLINUCTUMETLHO20
010Ka om 6cmpoenHo20 O10KA NUMAHUA UHMEPAKMUSHO20 KOMNIEKCA U KOHMAaKmamu 01 NooKmouenus yugpoeozo sudeocuznana u USB ona
nooKnIOYeHUs cencopa Kacanus: Hanuyue; 1IpousgooumenbHocms npoyeccopa OONOTHUMENTbHO20 GbIYUCTUMENbHO20 ONIOKA (3HAUEHUe
noxazamenss « CPU Marky» no mecmy «Desktop CPU Perfomance» https.://www.cpubenchmark.net/desktop.html unu no mecmy «Laptop &
\Portable CPU Performancey https://www.cpubenchmark.net/laptop.html): ne menee 7000 eounuy,; Paspewenue na 8vixooe udeoadanmepa
BbIMUCIUMENbHOCO OIOKA NPU pabome ¢ UHMEPAKMUBHbIM Komniekcom: He menee 3840 x 2160 nukceneti npu 60 'y, Hanuuue y
0ONOTHUMENbHO20 8bIYUCIUMENTbHO2O O0KA becnpo8oono2o mooyaa Wi-Fi ne nuoce 802.11a/b/g/n/ac; Makcumanvhbili yposeHs wyma npu
pabome 0onoIHUMENbHO20 8bIYUCIUMENbHO20 Oa0KaA: He bonee 30 0BA; Hanuuue 8 komniekme MoOUIbHO20 MEMALIUYECK020 KPeNnaeHus,
0becneuusarouje2o 603MOANCHOCHL HANONLHOU YCMAHOBKU UHMEPAKIMUBHO20 KOMNIEKCA, C Neped8UINICHOL KONECHOU DA301Ll U 603MOICHOCNGIO
puxcayuu xonec 018 UCKTIOUEHUS HENPOU3BONLHO20 08udcenusa,; IIpedycmanosnennas onepayuoHHas cucmema ¢ epaguieckum
nob306amMenLCKUM UHmMepPelicom, obecneuugaiowas pabomy pacnpoCmpaHeHHbIX 00pa308amenbHbIX U 0OUeCUCTNEMHBIX NPUTOHCEHUIL!
Hanuuue; QynKyus epaguuecko2o KOMMEHMupo8anus n08epx NPOU3BoIbHOL0 U300PANHCEHUS, 8 TNOM YUCAe OM PUIULECKU NOOKTIOUEHHO20
ucmounuka gudeocuenana: nanuyue; Mnmezpuposannuiil 6 nOIb306amenbCKull unmepgeiic GyHKYuoHan npocmompa u pabomsi ¢ gainamu
ocnosnbix hopmamos ¢ USB- naxonumeneii unu cemesozo cepsepa. Hanudue, Mumezpuposannvie cpedcmea, obecnenusaiowjue cneoyoujull
dyHuKyuonan: — co30anue MHOZOCMPAHUYHBIX YUeOHbIX 3aHAMUL C UCNOTL30BAHUEM MEOUAKOHMEHMA PA3TULHBIX (POPMAmMos, — co30anue
Haonucetl u KOMMEHMAapues NOBepPX 3anyuWjeHHbIX NPULONCEHUL, — PACNO3HABANUE uUeyp U PYKONUCHO20 MeKCma (PYCCKUll, AHeIUUCKULL A3bIKU),
— Hanuuue UHCMPYMEHMO8 PUCOBANUS 2eOMEMPUYecKux Guayp u tunull. Bempoennvle hynkyuu: — 2enepamop Cryyainblx 4ucei, —
KATbKYIAMOP, — IKPAHHAS KIAGUAMYPA, — MaumMep, — pedaKmop MamemMamuieckux Qopmyn. neKmpoHHvle Mamemamuyeckue
UHCINDYMEHMbL: — YUPKYJIb, — Y2OIbHUK, — JUHelKa, — mpancnopmup. Pesicum «6enoti 00cKu» ¢ 603MONCHOCMbIO CO30AHUS 3AMEMOK,
ucosanusl, pabomol ¢ mabauyamu u cpapuxamu. nawuyue. Umnopm ¢ainos popmamos: PDF, PPT, PPTX

Drunuapm

Pasmep paboueu ooracmu: ne menee 700x1000 mm

7.00

Tenesicka 0s 3apaoKu u
panenus Hoymoykos

mun Kopnyca: Memai,; 603MONCHOCHb OE30NACHO20 3AUUUEHHO20 3aMKOM XPAHEHUsL HOYMOYKOS. HAUYUe, B03MOICHOCb 3apiOKU HOYMOYKO8:
Hanuuue, noodepacka Hoymoykos n.1.; namuuue poymepa Wi-Fi cmanoapma 802.11n unu cospemennee. 1 wm. noodepacka noymoykos n.l;
Konuuecmeo Hoymbykos: om 15 wmyk, noodepaicka noymoykos n.1; Hanpsowcenue numanus: 220B\500y, [lompebnsemas mownocms, Bm
(maxcumym): 2500; [lompedasemviii mox, A (maxcumym): 12; Jnuna wnypa snekmponumanus: om 2,5 mempa, 3awuma om nepeHanpsajiceHusl,

2.00




Eaununa

Ne HaunmeHoBanue Konuuect
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
n/njodopynoBanus (PBITIO) a BO
Kopomxkozo 3ameikanus. Hanuuue, Koneca 0ns nepedsusicenus ¢ mopmo3om: Haruyue.
Tun ycmpoiicmea: Mnozogynxyuonanvroe ycmpoticmeo (M®@Y); Ileemnocmo newams: yeemnas, D@opmam nevamu: ne menee A4; Tun
MDY mun 2 CKAHUPOBAHUSL: NPOMANCHBLI/NIaHWemHbLU; Bo3moodichHocms ckanuposanus 6 popmamax: He mernee A4, Cnocob nooxniouenus: LAN, Wi-Fi, wm. 1.00
USB.
Tun ycmpoticmea: Muozogynkyuonansnoe ycmpovcmeo (M®Y), Llgemnocms newams: uepno-benas; Texnonocus nevamu.
MDY mun 1 baexmpoepaguueckas (naszepras, ceemoouodnas);, Popmam nevamu: ne menee A4; Tun ckaHUPOBAHUSL: NPOMAINCHBLU/NIAHULEHBLIL wm. 1.00

BozmooicHocmb ckanuposanus 8 popmamax: ne menee A4, Cnocob nooxnrouenusi: LAN, Wi-Fi, USB

Dopm-ghakmop: noymoyx, Pazmep ouazonanu: ne menee 15.6 oovimos,; Paspewenue sxpana: Full HD, Quad HD unu Ultra HD; O6wuii 06vem
VCManosienHol onepamuenoll navamu: e menee 8 I'oaim,; Maxcumanbhsiii 00uull nodoepaicusaemvill 00bem OnepamueHol NAMAMU. He
menee 16 I'oaiim;, Obwvem SSD naxonumens: ne menee 240 I'baiim; Becnposoonas ceaszv: Wi-Fi; Konuuecmeo 6cmpoeHHbIX 8 KOPRYC NOPMOs
USB: ne menee 2, uz komopuix ne meree 1 0onicno 6vime USB eepcuu ne nudice 3.0; Paspewenue 836-kamepul, Mnukcens: e menee 0.3;
Bcmpoennuiii muxpoghon,; Knasuamypa c packnaoxoii u mapxuposoti kiasuw QWERTY/HIIVKEH; IToddepoicka cmarnoapmos 6ecnposoonoi
Hoymoyx ceasu: 802.11a/b/g/m/ac; I[IpouzsooumenvHocms npoyeccopa (3nauenue noxkasamens « CPU Marky no mecmy «Laptop & Portable CPU wm. 30.00
Perfomance» http.//www.cpubenchmark.net/laptop.html): ne menee 5000 edunuy, Haruvue Manunyismopa mvlito 6 KOMAIEKMe: 0d;
Yemanosnennaa onepayuonnan cucmema ¢ epagpuieckum noav308amensCkum uHmepghencom, ceedeHus 0 Komopom 6KII0UeHbl 8 eOUHbII peecmp
poccutickux npozpamm 05 INeKMPOHHBIX bIUUCTUMENbHBIX MAWUH U 03 0aHHBIX, Ycmanosnennbill nakem oQucHo20 NPOSPAMMHOZ0
0becneyenus, COBMeCMUMO20 ¢ yCMaHo8IeHHOU ONePayUoOHHOU CUCEMOL, C8e0eHUs 0 KOMOPOM 6KIIOUEHbl 8 eOUHbIN Peectnp pOCCUICKUX
npozpamm O I1eKMPOHHBIX 8bIHUCTUMENLHBIX MAWUH U 03 OAHHBIX.

HaumenoBaHue HanpaBJjeHnusi: ""Texnonocuueckas nanpagnennocme. PO50"

IHanmeHoBaHue paznena:

1 "TexHoJoruueckas

HATIPaBJICHHOCTb.

POBO"
Obpazosamensbhblil HAOOP 00NICEH NPeOCMABIAMb COOOU HAOOP O PA3PADOMKU NPOSPAMMUPYEMBIX MOOeNel ABMOHOMHBIX po6omos. B
cocmas Habopa OONNCHBL XOOUMb. KOHCMPYKIMUGHbLE, COCOUHUMENbHBLE U KDENENCHbLE JIeMEHMbL U3 NIACMUKA U AIoMUHUsL - He MeHee 100
wim, RPoSPaMMUpPyeMblil KOHMPOLEP - He MeHee luim, 91ekmpoosueament NOCMOSHHO20 MOKA ¢ KPYMSAUWUM MOMeHmoM He meHee 3,6 ke/cm -
He Menee 2 wm, Oam4uKu U NeKMpOHHbIE KOMHIOHEHMbL- He MeHee 6 wm, akKyMyIsamopHylo bamapero ¢ Hanpsidicenuem He menee 6B u
lemxocmuto He menee 1500 mAu - ne menee 1 wim, 3apsa0HOe YCmMPOUCMB0 Ol AKKYMYIAMOPHOU bamapeu - e menee 1 wm. IIpoepammupyembiii
KOHMPOJLIEP 0NNCEH COOEPHCAMb. NOPMbL OJI51 AHANO208bIX OAMYUKOE - He MeHee 3 ulm, nopmol 015 YUPPosvix 0amuukos - He MeHee 3 uim,

\baszoeulii nopm ons I2C yempoiicmé - ne menee 1 wim, nopm 0isi cepeonpusooos - He Meree 6 wm, nopm OJist MOMOPOE - He MeHee 2 wim, nopm OJis

pobomomexnuueckuti  PHKOOEpPoE - e menee 2 wim, 0owvem flash namsmu ne menee 32 kb. [Ipoepammupyemoiii KOHmMpoJIep O0JNHCEH 0beCneyusams 603MONCHOCb wm. 8.00

Habop npocpammuposanus po6omos 6 cpede OI0UHO-ePaAPUUEcKO20 MUNA Uil 8 C60O00HO PACNPOCMPAHIEMBIX CPedax pazpabomKu ¢ HOMOUbIO

IMeKCcmo8o20 A3bIKA NPOSPAMMUPOBAHUSA. [JamUuKy U SIeKMPOHHbIE KOMNOHEHMbI OONHCHLL COOEPAHCAMb: YIbmpa3zeyKo8ol 0amuux pacCcmosHus.
Qondicen obecneuusams cOOPAHHYIO MOOENb 803MOICHOCMbIO USMEPSAMb paccmosaHue He menee 4 mempos - ne menee lwm, Knonka-mooynw
Oondicen obecneuusams cOOPAHHYI0 MOOETb BO3MONCHOCbIO ONPEOENMb HANCAMUSL HA KHONKY - He Menee Twim, [Jamyux yeema 0ondicen
0becneuugams cOOPAHHYI0 MOOEb BO3MONCHOCIbIO ONpedeNeHUs. yeema 00beKkma, npeOHasHayer oas usmepenus RGB-cocmasnsowux u
VPOBHSA 0C8eyeHHOCMU, OAMYUK O0IHCEH CO0epicams He MeHee 12 ceemouyscmeumenbHux 31eMeHmos - He menee 1 wm, 3ymmep-mooyio
Dondcen obecneuusamv cOOPAHHYI0 MOOENb 8O03MONCHOCBIO 80CHPOU3BO0UNTL 36YKU, HOMUHATbHAA Yacmoma He MeHee 4kl Yy, uHmeHcusHoCcmb




Ne HaunmeHoBanue Enuruna Konuuect
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
n/njo6opynosanus (PBIIO) a BO
e menee 80 0b- ne menee 1 wm, Wi-Fi-mo0ynb 0onicen obecnewusams 603MOHNCHOCHb NOOKTIOYEHUSL COOPAHHBIX POOOMOMEXHUYECKUX Mooeell
Kk cemu, loT obraxam u eeb-cepsucam, pabouee Hanpscernue mooyis - 3,3B, nopmoe 6600a 6v1600a MOOysi - He meHee 5 - ne menee | wm,
Munu-pene ¢ pabouum nanpsxicenuem 8 ouanasore om 3,3 0o 5B, nompebnsemvim moxom 71mA u maxcumanrbHbiM KOMMYMUpyemvLm
Hanpsiocenuem 28B nocmosannozo moxa/250B nepemennoeo moka, pecypc ycmpouicmea He meHee 50 moic. nepekiroueHull - He mernee 1 wim,
Bxoosuwue 6 cocmag KOHCMPYKMopa KOMROHEHMbl Q0NAHCHbL ObIMb COBMECMUMbL C KOHCTMPYKIMUSHBIMU JJIEMEHMAMU, d MAaKice 0becneyusams
603MOJNCHOCb KOHCIMPYKMUGHOU, ANNAPAMHOU U NPOSPAMMHOU COBMECTUMOCIU ¢ KOMIIEKMYWUMU U3 cOCmasa Habopa.
[Komniexc cocmoum u3z coopro-pazoopuoeo 3D npunmepa, pyunozo 3D ckanepa u npoepammuoco obecneuenus no pomoepammempuu. CoOopHo-
pazoopnuiii 3D npunmep. Obracme newamu: 200 mm x200 mm x 200 mm Maxcumanvhas ckopocmov newamu, cm3/4:> 30 Ckopocmo
nepemewernus nevamarouetl 20106ku, mm/c:> 80 Tun cosmecmumoeo ¢ 3D-npuumepom niacmuxa: PETG, SBS, PLA, ABS Humepdetic
nooxknouenus: USB Flash Kanubposka niameopmei:[lonyasmomamuueckaa Konuuecmeo conen na neuamaroweii 20108xe: om 1 wm
TaGopamopuuiii Munumanvras monwuna croa: > 0.01 u < 0.05 mm Juamemp conna: > 0.3 u < 0.5 mm Makcumanvuas memnepamypa nesamaroujeld 20J108Ku.: >
conmnexc ons usyuen 250 epao. C Oxnasxcoenue 30uvt newamu: /lgyxcmoponnee Maxcumanvnas memnepamypa niamgopmul oas neyamu:< 150 epao. C Tun
poGomomexuxt, 3D nﬂal’nd)opf\/lbl ons neyamu: Ilodoepesaemas cvemnas na 3axcumax, Quxcupyemas na niamgopme Hanuuue 3aKpbINOo20 Kopnyca: Hem ®opmam
odenuposans u Ghatinos ons neuamu: GCODE Tun VNpAGLeHUs npUHMepoM: Ilanens ynpasnenus c oucnieem na kopnyce ycmpoucmea Tun nanpagiaiowux: wm 3.00
pobLLTCHHO20 KoHCmpYKyuoHHbLl npogune Pyunou 3D ckanep. Tounocme CKAHUPOGAHUA: >0.05 u < 0.1 mm Cropocms CKGHUPOBAHUL, MIIH. moyeK/cex: > 2
usaiing Dopmam coxpanenus pe3yrbmamos ckanuposanus: vrml, ply, obj, stl Bosmosrcnocmo ckanuposanus 6 yeeme: [a Hanuuue cencoprozo sxpana:
mem [nuna USB-npogooa:> 3 m Texunonoeus 3D-cxanuposanus: Onmuueckas 3aepyska npecemog(uabnonos) ckanepa:nanruuue Oynxyuu
nocmobpabomiu.: Obpesxa moodenu, Pazoenenue mooenu Ha omoenvHvle uacmu, Yoanrenue 1umHux snemenmos, Yoanienue omeepcmuii, cO30aHue
bomopeanucmuynoi mexcmypul, cpasterue 3D modeneii medxncdy coOol, usmepenue pasmepos Mooeell Ce4eHUAMU 8 PYYHOM pedcume, IKCHOPM
ceuenuii 8 XLS [Ipoepammnoe obecneuenue 0iisi cO30aHUs MOOeRell MeEMOOOM omozpammempuu. Haiuuue Ynpasienue nogOPOMHbIM CHIOLOM
no Wi-Fi: Jla Munumanvroe paccmosinue ckanupoganus: <25 cm
[Habop ons bvicmpozo
npomomunuposarus
D1eKMPOHHBIX OOHONIAMHBI KOMABIOMED. HAAUYUe, KAPMa NAMAMU ¢ Npe0yCMAaHO81eHHOU ONepayUoOHHOU CUCMeMOlL: Hanudue, 00K NUMAHUA. HaTuYuUe, 8.00
ycmpolicme Ha ocHoge  [KoMNeKm Kabenetl 05l NOOKIIOYeHUs. Haaudue wm ’
0OHONAMHO20
Komnvlomepa
[Habop ons 6bicmpoeo
npomomunuposanus
DIEKMPOHHBIX
yempoticmeé Ha ocHoge  |MuKkpokoHmponiepHas naamegopma co 6CmpoerHHbiM unmepnpemamopom JavaScript: Hanuyue, KomMniekm paouodemaineil. Hatuyue, niama um 8.00
WMUKDOKOHMPONIEPHOU  |PACUUPEHUs Haauyue
nramgpopmul co
6CMPOEHHBIM
UHmMeEpPNpemamopom
[Habop ons bvicmpozo
mpomomunuposanus Muxpoxonmponnepnas niamgopma Arduino. naruuue, KomMniekm paouooemanel u nPposoo0s. Haluyue, MAKemuas niama.: Hatdue wm 8.00
DAeKMPOHHBIX




Ne HaunmeHoBanue Enuruna Konuuect
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
n/njo6opynosanus (PBIIO) a BO
ycmpoiicme Ha ocHoge
MUKPOKOHMPOLTEPHOU
nramgopmuol
Yuebnasn mooenv asmonomno2o mobunbHo2o poboma ¢ manunyismopom. Mobunvusiti pobom Oondicen npedcmasiims coboll YemvlPExKoLeCHYI0
namgopmy ecenanpasienno2o 0gudiceHus. J{eueamenu becujemounvle 4 wm, kamepa c yenom oozopa 120 epadycos ¢ 5 mn. B cocmas
dsmonommbiii poGom KOMNIEKMA O0NHCHO exoc)umb.v' Mexanuueckuii 3axeam ungpaxpacuulii 1asep 2-x 0cegoli no08ec akKyMyIamop Koieca 6CeHanpasileHHo20
anunynamop ¢ 08UIICEHUST NPOZDAMMUPYEMBIIL KOHMPOIED C 803MOICHOCHBIO NPOSPAMMUPOBAHUSL 8 Cpede DIOYHO-2PAdUUecK020 MUna u 8 c60600HO
conecom pacnpocmpansemvix cpedax pazpabomku ¢ NOMOUbIO MEKCMO6020 A3bIKA NPOPAMMUPOSAHU oamuux 38yKa 0amuux ciedosanus 1unuu FPV . 4.00
scenanpasnenozo pesrcUM 803MONHCHOCb YAPABTIEHUS ¢ MOOUTILHO2O YCIMPOUCMBA Yepe3 NPUNodiCeHUe NPOSPAMMUPOBAHUsL HA A3bIKAX Pythf)n, Scratch a maxosce
stioncers cucmema mexHuuecko2o 3peHus 0Jisl A8MOMAMUYEcK020 0OHAPYICEHUA U PACNO3ZHABAHUS 3A0AHHbIX 00bekmos & pabouell 30He. [1odoepoicka
RaspberryPi nanuuue Ilodoepaicka Arduino nanuuue Iloodepaicka Micro:bit nanuuue CmeHHbIE MeXAHUYECKULL 3AX8am, YCMAHABIUBAEMbIl HA
noosudICcHyIo niamgopmy ceepxy Hanuvue Mexanuyeckuii 3axeam, yCmMaHAa8IUBAeMblil HA NEPEOHII0 YACHb NOOBUIICHOU NAAMPDOPMbL HATUYUE
BO3MOMNCHOCHIb MEHAMb UHDPAKPACHYIO NYWIKY HA MEXAHUYECKUT 3AX8am HATUYUE
Obpazosamenvblil HADOP NPeOHA3HAUeH OJisL USYYEHUsL OCHO8 NpumeHenus mexnoaozuul "Humepnem seweil” u ces3u 6 poo0momexHu4ecKux
cucmemax. B cocmas nabopa 00nicer 6Xx00Ums KOMNLEK KOHCMPYKMUBHBIX JJIEMEHMO8 U3 Memaiid s COOpKu Mooenu MooUuibHo2o poboma
c 3axeammuvim ycmpoicmeom. B cocmae nabopa dondicen 6X00umo KOMNAEKN KOHCIMPYKMUBHBIX INEMEHMO8 Oisk COOPKU MOOETU (YMHO20»
Boanus. Bce xomnuexmylowue u ycmpoucmed, 6Xx00siuyue 6 cocmae Habopa, 00NAHCHbL ObIMb COBMECMUMbL OpY2 ¢ OPY2OM KOHCMPYKIMUGHbIM,
DIEKMPUYECKUM, ANNAPAMHBIM U NPOZPAMMHBIM 00pazom. B cocmas nabopa 00dicHo 6xo0ums: npueoo NOCMOSHHOZ0 MOKA C OAMYUKOM
nonodicenus - He MeHee 2uim, cepeonpusod 6OILULOU — He MeHee 2uim, Cep8onpusoo MAblil — He MeHee 2uim, Kamepd - He meHee lwm,
npozpammupyemvlii KOHMpoanep — He MeHee lwm, akKymyiamop — He menee lwm, 3apsaoHoe ycmpoticmgo — He menee lwum. B cocmae nabopa
007101CeH 6X00UMb KOMNIEKM UHIMELLeKMYAIbHbIX CEHCOPHBIX YyCmpoticms. HmenieKkmyanbHsle CeHCOpHble YCIMPOUCEad 00MNHCHDbI
Obpasosamensuiii npedcmaegname coool ycmpocmeo Ha OCHOGE 6bIHUCTUMENDHO20 MUKPOKOHMPOLNEPA U 6CHPOCHHO0 USMEPUMENbHO20 DIeMEHMA.
aGop 0nst usyueHs HnmennexmyanvHsle CeHCOPHbIE YCMPOUCNEA OO0NHCHDYI 06]1610(171113 BCMPOEHHBIM YUPPOBLIM U AHANI0208bIM UHMePGhelicoM 01 nepeoayu . 3.00
mextonoeuii cessu u loT OaHHbIX, a MaKiHce BCIMPOEHHbIM NOCe008aMeNbHLIM UHmMepdeticom 01 00beduHeHUs Opye ¢ OPY2oM 8 ceHCcopHble cucmembl. Komnnexm
UHMENIEKMY ATbHBIX CEHCOPHBIX YCMPOUCME 00IHCEH COOEPIAHCAMb — MOOYIb C8emoou0da — He menee 2wum, moodyas RGB ceemoouoda — ne
menee 2uum, modyns MK-0oamuuka nunuu — ne menee 3uim, MoOyIb 36YK08020 U3Lydamens — ne menee luim, MoOyib usmepenus memnepamypul u
1adICHOCMU OKpYIICaioweli cpedvl — He MeHee 1um, MOOYIb MaKmogol KHONKU — He MeHee 3utm, MOOYIb Oam4uUKa 0C8eWeHHOCMU — He MeHee
[wm, MOOYIb OemeKkmopa YpOoGHsL ulyma — He meree lum, MOOyab usmepenus 0agieHus oOKpyicalowell cpedbl — He menee lum, Mooy
nomenyuomempa — He meree 2uim, MoOyib OAMYUKA NOJONHCEHUS. 8 NPOCMPAHCMEe — He MeHee 1wim, MOOYIb KOHYe8020 npepvisames — He
mernee lwum. B cocmas nabopa oonicen 6x00ums npocpammupyemviti KOHmponep — ve menee lwm. Ilpoepammupyemviii KOHMPOALEP OONHCEH
0becneunugams 803MOANCHOCHIL NPOSPAMMUPOBAHUS Ha A3bIKe JavaScript u opeanuzayuu web-cepsepa oomena dannvimu yepes Unmeprem.
I Ipoepammupyemuliit KOHMPOJLIEP OOANHCEH 0DECNEeYUBAMb B03MON’CHOCIb ROOKIIOUEHUS] BHEUHUX YCMPOicmE ¢ nomowslo unmepgeticos - GPIO,
UART, 12C, 128, SPI, 1-wire TTL, RS-485, CAN, Ethernet ¢ nooodepoickoii PoOE
\Komnaexm noneii u
COPEBHOBAMNENbHBIX [Komniexm nonetl i COpeBHOBAMENbHBIX INEeMEHNO8 OJisl NPOBeOeHUs COPEBHOBANUL ABMOHOMHBIX MOOUTLHBIX POOOMOS wim. 1.00
baemenmos
Yemwipéxocesoii Yuebnuiii pobom-manunynamop npeonasnauer 03 0c80eHUs 0OYYAIOUUMUCT OCHO8 PODOMOMEXHUKU, 051 NOO20MOBKU 00YUAIOWUXCA K 1.00
ueOHblIL pobom- BHEOPEHUIO U NOCTIEOVIOUeMY UCNONIL30BAHUIO POOOMOE 8 NPOMbBLUAEHHOM npousgodcmae. Koauyecmao oceli poooma MaHunyismopa - vemaoipe. wm. )




Eaununa

No HaumenoBanue Koummuecr
Kpatkue npumepHble TexHu4yeckue xapaktepuctuku (PBIIO) HU3MepeHHU
n/njo6opynosanus (PBIIO) a BO
\manunyasmop c I lepemewenue uncmpymenma 6 NPOCMPAHCMEE NO MPeM 0CAM OOJIHCHO YNPAGIAMbCA WA208bIMU Osucamenimu. Hanpsoicenue numanus
MOOYILHBIMU CMEHHBIMU a206blx 0suzamenell ne bonee 12 B. Cepgsodsucamens yemaepmotui ocu 0oadceH obecneuusams HO8OpOm uHcmpymenma. Yeon nosopoma
Hacaokamu AHUNYNIAMOPA HA OCHOBAHUU BOKPY2 8epmMUKanbioll ocu He menee 180 epadycos. /s onpedenenus nonoxiceHus MaHunyiamopa npu nogopome

BOKpY2 6ePMUKANLHOL OCU OONHCEH UCNONL308AMbCA IHKOOED. Yeon nosopoma 3adnez2o naeua manunyismopa ne menee 90 epadycos. Yeon
noeopoma nepeonezo nieua manunyiamopa e menee 100 epadycos. [ns onpedenenus nonoxcenus 3a0He2o u nepeone2o niey MaHunyismopa
0on1Cer UCNONBb308AMBCS SUPOCKON. Yeon nogopoma no wemsepmoti ocu ne menee 180 epadycos. [ondicha 6bimb 603MOANCHOCHb OCHAUJCHUS.
CMEHHBIMU HACAOKAMYU (Hanpumep, 0epiicamens Kapanoaua uiy Guomacmepa, npUcoCKa ¢ Cepeoosueamenem, MexanuiecKoe 3axeamHoe
CMpOUCMB0 C cepsodsuzamenem, yCmpoucmeao 05 1a3epHoll 2pasuposKy Uiy ycmpoticmso 0ns 3D-newamu). Munumansnas komniekmayus
CMEHHBIMU HACAOKAMU: NHEBMAMUYECKUll 3axX8am (NpUCOCKa), MeXanudecKull 3axXeam, Hacaoka 0epicamens 018 KapaHoaua/MapKepa/pyuKi,
Hacaoka nepexooHUK OJiA KpenjieHus COBMeCmumblx KOHCIPYKMUBHbIX 0emaJiell U KOHCIMPYKYUll, Hacadka 1d3epHotl 2pasuposku, Hacaoka 3D-
neuamu (011 pabomul ¢ naacmuxom PLA ¢ ouamempom numu 1,75 mm). Jlonxcen 6vims ocHawjen cepeonpusooom 0isk RHeBMAmu4ecko2o u
Mexanuyeckoz2o 3axeamos, 00ecneuusalowyumM 8paweHIe 3ax6a4eHH020 00bEKMa 60 8peMs nepemeuyeHus, N08oPoOm nepemewaemozo 06veKma
BOKpYe 6epmuranvHoll ocu. [{ia obecneuenus QyHKYUOHUPOSAHUA NHEBMAMUYECKO20 3aX8ama 00X4ceH Oblmb OCHAWEeH 8CMPOEHHOU 8 KOPNYC
Wmanunyismopa nomnou. Joaxcna 6uiims 603MONCHOCHb NOOKTIOUEHU OONOTHUNENbHBIX YCIPOICME (Hanpumep, mpaHcnopmepa, peibca O
nepemewyenus poooma, nyibma ynpasienus muna OHCOUCmuK, Kamepbl MAUUHHO20 3peHUs, ONMUYECKO20 0amuuKd, MO0y 6eCnpo8oOHO20
0ocmyna). Pobom-manunynamop oondicen obecneuusamos nepemewjenue Hacaoku 8 npoCMpancmee, aKkmueayuio HaAcaoKku, 03MONACHOCb
MOYUeHUs. CUCHAIO8 OM KAMEPbL U OAMHYUKOS, BO3MOICHOCIb YNPAsLeHUusi OONOIHUMENbHBIMU yempolcmeamu. Mamepuan kopnyca —
amomunui. Juamemp paboueii 30ubl (63 yuema HA8eCHO20 UHCMPYMeHma u Yemeepmotl ocu) ne meree 350 um. Unmepghetic nooxnrouenus —
USB. JJondicen umems 603MOACHOCHb ABMOHOMHOU pabombl U GHewne20 ynpasienus. [l 6Hewne20 Ynpasienus 00axiceH 6bims npedycmMompen
nynem, nookarouaemslil K pooomy no Bluetooth. Ynpasnarowuii konmponnep dondicen bvims cogmecmum co cpedou Arduino. Ynpaeaarowuti
KOHmpOALEep coemecmum co cpedoli npocpammuposanus Scratch u azvikom npoepammuposanus C. JJondicen obecnewusams nogopom no nepevim
mpem ocam 8 3a0aHHbIlL Y20 U HA 3A0AHHbLU Y201, NOBOPOM NO Yemeepmoll OCU HA 3A0AHHbII Y20, 08udiceHue 8 koopournamol X, Y, Z,
nepemewenue Ha 3adannoe paccmosanue no koopournamam X, Y, Z, nepedauy 0auHwix 0 mexyuwem noi0ACeHUuU yenos, nepeoaiy OanHoix o
mexywux Koopournamax uncmpymenma. Jlonsxcen nodoepicusams nepemenjerie 8 O0eKapmossix KOOpOUHamax u y2aiax nogopoma ocet, ¢
Badannoii ckopocmuio u yckopenuem. Tunvl nepemeujeruti 8 0ekapmosbix KOOPOUHAMAX: OBUNCEHUE NO MPACKMOPUYU, OBUXCEHUE NO NPAMOU
edcoy 08yMs IMOUKAMU, Nepenpuleusanue u3 moyku u moyxy (nepenoc oovexkma). Kopnyc oonsxcen ovimsv 8 3aujuujeHHoM ucnoanenue (kiacca
e nuoce IP20).

Komnaexm 014 paspabomxu u u3ydenus Mooeuell npocpammupyemblx d6mMOHOMHbIX MOOUNLHBIX pOOOMOE. YueOHblll KOMNIEKH Q0NHCEH
nozeoname paspabamvleame O10UHO-MOOYIbHYIO KOHCIPYKYUIO MOOUIbHO20 poboma. B cocmae mobunbno2o poboma 00ndicHO 6X00ums.:
Ipueoo eedyupux konec - ve menee 2um. Ilpueoo dondicen npedcmasiames coboll INEKMPOMEXAHULECKYIO COOPKY HA OCHO8e 08uamens
nocmosanHo20 moxa, pedykmopa, 0amyuka nOJI0NACEHUS 841d U BCIMPOEHHOI cucmemsl ynpagienus. Cucmema ynpasienus npueooa O0NIHNCHA
0becneuusams 803MOACHOCIb 00bEOUHEHUSL NPUBOOOE C NOMOWBIO NOCIE008AMENLHO20 UHMEPDEUCa, 803MONCHOCTb 3A0AHUSL NAPAMEMPOE
KOHMYPO8 Ynpasnenus, ynpasienue spawjenuem npueood no cCKOpoCmu U ROI0NCEHUI0, KOHMPOab nazpy3ku. [Ipoepammupyemulii Konmpoaiep - wm. 1.00

[Komnnekm Ons u3yueHust
ONepayuoHHbIX cucmem
peanvrozo apemenu u

cucmem ynpagneHus . N

emono. ji Hl{’l . e menee lwm. Ilpoepammupyemsiii KoHmpoinep doaxcer oonadame unmepeticamu - USB, UART, TTL, RS485, CAN 0ns kommyHuxayuu c
NOOKIIOUACMbIMU BHEUIHUMU YCMPOUCMEAMU, d MAK’CE YUDPOSLIMU U AHATI0208bIMU NOPMAMU 6600a/6b1600a. OOHONAAMHbLL

MobUIbHBLIX POOOMOE

murporxomnviomep - ne meree lum. OOHONIAMHBIL MUKPOKOMIbIOMED O0JINCEH NPedcmasisime cob0ll yCmpoucmeo ¢ apxXumekmypou
murponpoyeccopa ARM, dondicen 06radame ne menee 2 8bI4UCTUMENbHBIMU SOPAMU ¢ MAKMOBOU yacmomot ne menee 11Ty. Jlazepuviil
ckanupyrowuil danbHomep - He menee lwm. Jlasepuwitl ckanupyrowuil 0arbHomep 00JiCceH obecneuusams OUAna3oH UsMepeHus OaIbHOCIU 00
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06vexkmos ne menee 2.5 mempog u cekmop ckanupoganus ne menee 360 yenosuvix epadycos. [lamuux nunuu — ne menee 3 wm. JJamuux 0onicen
0becneuusams Oemekmuposanue JUHUU Ha KOHMPACMHOM (OHe U Nepedasams OanHble 8 NPOSPAMMUPYEMBLIL KOHMPOJLIED O ee HATUYUU HYmeM
nepedauu ananro208020 CUSHANA UIU YUDPOBO2O cusHAnd, TubO nymem nepeoayu yughpogozo nakema oanHwix. [Jamuuxa yeema — ne menee 1
wim. JJamyux 00ndIceH pasnuuamy Yeemogol OMmMeHOK PaAcnoN0NCEHHO20 P0oM ¢ HuM obvekma 6 RGB nomayuu u obecneuusams nepedauy
OaHHBIX 8 NPOSPAMMUPYEMBLEL KOHMPOJLIED O 3HAYEHUU KANCO020 YBEMO0B020 KaHAd 6 8ude yugposozo naxema oannwix. Maccue UK-oamuuxos
- He menee luum. Maccue UK-oamuukog 0ondicet Obimb npedHazHauer 0Jisi OMCAeHCUBAHUSL TUHUU 0151 O8UICEHUS MObUTbHO20 poboma. Maccus
Oondicen cooepacamsv He menee 6wm HK-0amuuxos, pacnonoxcenuvix Ha o0nou aunuu. Cucmema mexHuueckoeo 3peHus - He menee luim.
Cucmema mexHu1ecKo2o 3penust 00NCeH 001a0amy COBMECMUMOCTIBIO C PA3TUYHBIMU NPOSPAMMUPYEMbIMU KOHMPOLIEPAMU C HOMOUBIO
uumepgeiticos - TTL, UART, I2C, SPI, Ethernet. Cucmema mexuuuecko2o 3peHus 00IHCHA 00ecnedu8ams 603MONCHOCMb U3YYUEeHUS OCHO8
MpUMEHeHUs aneopummos MauuHHo20 00yUeHUs U HaCMpOUiKu napamempos netipocemeil. Cucmema mexHu4ecKo20 3peHust O0IHCHA
0becneyusamsv QYHKYUOHAN PACHO3HABAHUSA PASTUYHBIX 2e0MemPUYecKUx 06beKmos no Habopy NPUSHAKOS, PACHO3HABAHUS 2PAPUUECKUX
\maprepos muna Aruco u 0p, pacno3HasaHust MACCUBOS TUHUL U DNEMEHNO8 OOPOICHBIX 3HAK08 U pasmemky.  Cucmema ynpagnenus
MobUTLHO20 POOOMA OONIHCHA NO3BONAMNG OCYWECMENANb AHANU3 OKPYHCaoujell 0OCMAaH08KU 6 npoyecce 08UNCEHUs MOOUTBHO20 poboma U
OUHAMUYECKOM UMEHEHUU OKpYJicaroueti 06CMAaHO8KU, 0CYWeCmeisinG QopmMuposanue Kapmol JOKALbHOU 06CMAHOBKU OKpY2 poboma u
IoKanU3ayus NOL0JICeHUs poboma Ha Kapme, NOCMpoeHue 2l00aAIbHO Kapmbl OKpyscaowezo npocmpancmea. Cucmema ynpaeienus
WMobUILHO20 POOOMA OONIHCHA NO3B0IAMb OCYWECTNENIAMb AHAU3 NIAHA/KAPMbL OKPYICAIOUE20 NPOCMPAHCMEA, OOHAPYICEHUE OKPYICAIOWUX
06bEeKmMos, a8MOHOMHOE NIAHUPOBAHUE MAPUPYMA U 00be30a CMamu4eckux u OuHamuyeckux npenamemeuti. Cucmema ynpasneHus.
WMOoOUTLHO2O0 PO6OMA OONNCHA 06ECNEYUBANb BO3MONCHOCHIL PASMEMK) KAPMbL OKPYICAIOUe20 NPOCMPAHCMEA HA 30HbL C PA3TUYHbIMU
MPUSHAKAMU, 3A0a8aeMbIMU NOTb308AMENEM (30HbL 3anpema 01 08UNCEHUs, 0SPaHUUeHUs ckopocmu u m.n.). Cucmema ynpagienus MoOUTbHO2O
poboma dondcHa 0becneyusams 603MOHCHOCHIb 3A0AHUSL MOYEK U 30H HA KAPMe OKPYHCAIoWe20 NPOCMpPaHcmed 0l d8MOHOMHO2O
nepemewerus mesxcoy Humu. Cucmema ynpasgnenus MoOUIbHO20 poboma, BKIUAIOWAA 8 ceOsi NOOCUCTeMbl, MAKUe KaK - CUCeMa YPAGIeHUs.
0sudCcenuem poboma, cucmema coopa u 0opabomxKu ceHCOPHOU UHPOPMAYULU, CUCEMA NOCMPOEHUS. KAPMbL OKPYHCAIOWe20 NPOCMPAHCMEd U
cucmema nagueayuu, O0INHCHA ObIMb PEANU308aHaA HA DA3E NPOSPAMMUPYEMO20 KOHMPOILIEPA U OOHONIAMHO20 MUKPOKOMAbIOMEPQ, A MAKIICe
VCmpoLicma, 6X00sIUx 6 COCMAg KOMIIEKmMA. B cocmas KoMniekma 00NAHCHO 6X00Umb Npozpammuoe obecneuenue 0 NPOePAMMUPOBAHUSL 6
mexcmosom peoaxmope Ha nodoouu Arduino IDE, npoepammuposanuu ¢ nomMowbio cKpunmos na szvike Python, paspabomku cucmem
vnpasnenus na ocnose ROS. Tak sice 6 cocmas KOMNIEKm O0MIHCHA BXOOUMb UPMYATbHASL MOOETb MOOUTLHO20 POOOMA 8 GUPMYATbHOM
OKpYSHCEHUU 0151 MOOETUPOBAHUSL ANICOPUMMOS CUCTEM YRPABIEHUSL C NOMOWbIO 2paduyeckoll cpedbl.

Obpazosamenvhbiil
Habop 0N usyyeHus
MHO2OKOMNOHEHMHbBIX
pobomomexHuueckux
cucmem u
MAHUNYIAYUOHHBIX
pobomos

ObpaszoseamenvHblil HADOP 00LJICEH OblMb NPEOHA3HAYEH OJisL U3YUeHUsI POOOMOMEXHUYECKUX MEXHON02UL, OCHO8 UHPOPMAYUOHHBIX MEXHOIO02UL
U MEXHONO02ULL NPOMBIUIEHHOU AGIMOMAMU3AYUY, d MAKICE MEXHON02UL NPOMOMUNUPOBAHUS U A0OUMUEHO20 NPOU3B0Ocmed. B cocmae nabopa
00IHCHBL BXOOUMb KOMNIEKMYIOWUe U YCmpolucmaa, 001adaioujie KOHCMpPYKMUGHOU, annapamuoi u nPO2PAMMHOU COBMECIMUMOCTbIO OpYe ¢
Opyeom. 1) Komnnexm KoHCmMpyKmMuHbIX 31eMEHMO8 U3 Memalid U RAACMUKA s COOPKU MOOenell MaHUNYIAYUOHHBLX POOOMOE ¢ Yel080l
KUHeMamuKou, nI0CKonapaiieibHol kunemamurot, Delta-kunemamuxoti. 2) HumeniekmyansHblil cepoMOOYib ¢ UHMESPUPOBAHHOU CUCHEMOU
ynpaenerus - He menee 7uim. Cep8omooyib 00nxceH 001a0ams UHMeSPUPOSAHHOU CUCMEMOU Ynpasienus, obecneyusaiuell 00pamHyro ce:a3b
WU KOHMPOJIb RAPAMEMPOS - NOLOICEHUE BAIld, CKOPOCTb PAWEHUS], HASPY3KA NPUBOJd, d MAKICe 0DeCneyusarueli 603MONCHOCHLb
nocne008amenbHo20 NOOKIOUEHUs: Opy2 C OPY2OM U YIPABTIEHUs CEPEOMOOYVISIMU NO HOCAEO08AMENLHOMY NOLYOYHIEKCHOMY ACUHXPOHHOMY
unmepgeiicy. 3) Pobomomexuuueckuii KOHmMpoJiiep, npeocmasisiiouwuli coboti MoOyibHOe YCmpoucmeo, sKiodarwee 6 ceos 0OHONIamHbslil
MUKPOKOMPBIOMED 0711 GLINOTHEHUSL CILOJCHBIX GbIYUCTUMENbHBIX ONEPayull, Nepudeputinblil KOHMpPOoJLIep Oist YRPABIEeHUs. BHEWHUMU
CMPpOCMEamMu U niamy pacuiupeHus 015 NOOKIIOYeHUsl gHewHux ycmpotcms. Modyau pobomomexuuiecko2o KOHmMpoaiepa 00AlCHbl
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001a0amb 00HOBPEMEHHOU KOHCMPYKMUBHOU, annapamHoul U RPOSPAMMHOL COBMeCMUMOCblo Opye ¢ Opyeom. Pobomomexnuueckuii
KOHmMPOLLEP 00NAHCEH YOOBNEMBOPAMb MEXHULECKUM XAPAKMEPUCTUKAM. KO-60 0€p 6CMPOEHHO20 MUKPOKOMIbIOMEPA - He MeHee 4,
imaxmosas uacmoma siopa - ne menee 1,2 I'Ty, o6vem O3Y - ne menee 512 M6, nanuuue unmepgpeticoe - SPI, 12C, 1-wire TTL, UART, PWM,
yugposvle - ne menee 16 wim u anano2ovie NOpmul - He MeHee 8 wim Oist NOOKAIOUEHUSI GHEULHUX YCIPOUCME, 6CHMPOEHHBLI MUKPOGOH, a
maxoce WiFi unu Bluetooth 0ns kommyHUKayuu co euewnumu ycmpoucmeamu. Pobomomexnuueckuii konmponiep dondicen obecnevusams
B03MOICHOCHb NPOZPAMMUPOBAHUSL C NOMOWbIO cpedcma a3zvikoe C/C++, Python u c60600no pacnpocmpansemoii cpedvl Arduino IDE, a
maxoice ynpaeieHuss MoOeasimMu pooOmomexHuieckux cucmem ¢ nomouvio cpedvt ROS. 4) Ipoepammupyemvlii Koumposiep - ve meHee lwm.

I Ipoepammupyemulii KOHMPOJLIEP OOANHCEH NPEOCMAsIAMb COO0U BbIYUCTUMENbHBIN MOOYIb, 00NA0AIOWUM YUDPOBLIMU NOPMAMU - He MeHee §
wm u anano2osvimu nopmamu - e meree 16 wm, unmepgeticavu UART, I2C,SPI, TTL, a maxkoice mooyiem 6ecnpo8oOHol c8a3u muna
Bluetooth unu WiFi ona co30anus annapamuo-npocpammusix pewierui u ""ymuuvix/cmapm""-ycmpoticms ona paspabomxu peuieHuu
""Humepuem eewen"". 5) [lnama pacwupenus npoepammupyemoco koumpoaiepa — ne menee lwm. [lnama pacuupenus 00xicHa
0becneuusams B03MONCHOCTIb NOOKIIOYEHUSL YHUBEPCATILHO20 GLIYUCIUMENbHO20 MOOYS K cemu nocpedcmeom unmepepeiica Ethernet. I[lnama
pacuupenust donxcrha obradams nopmamiu 6600a-661600a 0Jis1 NOOKIOHEHUS. YUPPOBBIX U AHANO206bIX YCMPOUcme — He MeHee 40 wim,
unmepdhetic SPI u 603mo9cHocmvio nooKIOUenUs 6HeuHell Kapmul navsmu. 6) Mooyns mexuuueckoeo 3penus, npeocmagisowull cooou
VCmpoucmeo na 6aze bIMUCIUMENbHO20 MUKPOKOHMPOILIEPA U UHMeSPUPOBAHHOT Kamepbl, 0becneuusaiowee pacno3naganue npocmeuuiux
u300padicenuli Ha Mooye 3a cuem cOOCMEEHHbIX GbIMUCIUMENbHBIX 803MONCHOCH el - He MeHee [wm,  MoOyib mexHuuecko2o 3penus 00aHCeH
0becneuusams 803MOACHOCIb KOMMYHUKAYUU C AHALOSULHBIMU MOOYISIMU NOCPEOCMEOM WUHbL HA Oa3e NOCIe008AMENbHO20 UHmepgetica ¢
Yenbio OanbHeluel nepedayu pe3yibmamos UsMepenull 2pynnsvl MOOYiell Ha YNpasisiiowee 8blYUCIUMeIbHOe YCMPOUCmE0, NOOKIIOUEHHOe K
Oannoil wune. Mooynb mexHuuecko20 3penust O0NNHCeH 06eCneutu8anmsb 603MOICHOCHIL OCYUECBIISIMG HACMPOUKY MOOYIISl MEXHUYECK020 3PeHUs.
- HaCMPOUKY dKCno3uyuu, 6aianca 6eno2o, YEEMOPA3IHOCHHBIX COCMABISIOWUX, RAOWAOU OOHAPYICUBAEMOT 001ACMU U300OPAdICEHUS,
OKpy2nocmu 0OHapyIcusaemMot 001acmu U300paAdX€CeHUsl, NOJLONHCEHUEe 0OHAPYICUBaeMblX 0bacmeti OmHoOcCUmensHo opye opyea. Mooy
IMEeXHUUeCK020 3penust Q0IICeH 00eCne udams 03MOICHOCIb HACMPOUKU HA 0OHOBPeMeHHoe 0OHapyicenue He Menee 10 pa3iuuHbix 00UHOYHBIX|
06veKkmos 6 cekmope 0b630pa, OO He Menee 5 COCMABHBIX 0OBEKMO8, COCMOSUUX U3 He MeHee 3 PA3IUYHBIX 2PAPUUECKUX NPUMUINUBOS.
Mooyne mexnuuecko2o 3perus 0oicer 0baadames scmpoeruvimu unmepgeicamu — USB, UART, 1-wire TTL, 12C, SPI 0ns kommyHuxayuu co
6HEWHUMU NOOKIIOYaeMbIMU yempolicmeamu. 7) B cocmas nabopa 00aacHbl 6X00umbv Yugposvle UHGOpMayuoHHO-CeHCOpHbLE MOOYU,
npedcmasisouue cobol ycmpoucmea Ha 6aze npoSpammupyemo20 KOHMpoLiepa u usmepumenvho2o saemenma. L{ugpoeoii modyns dondicen
0O1a0amb 6CMPOEHHBIM MUKPOKOHMPOJLIEPOM (Makmogas yacmoma - e menee 16 MIy, wiuna oannvix — ve menee 8 Kbatim), unmepgeticamu
0J151 NOOKNIIOUeHUs. K GHEUWIHUM YCMPOUCMEam: yu@posvie u ananozosvie nopmol, 1-wire TTL, pazvem muna RJ. Llugpoeoii modynv dondicen
0becneuusams 803MOACHOCTIIb KOMMYHUKAYUU C AHALOSULHBIMU MOOYISIMU NOCPEOCMEOM WUHbL HA Oa3e NOCIe008AMENbHO20 UHmepgetica ¢
yenvio OanbHeluel nepedayu pe3yibmamos UsMepenull 2pynnsl MOOYiell Ha YNpasisiiowee 8blYUCIUMeNbHOe YCMPOUCmE0, NOOKIIOUEHHOe K
OanHoll wune. B cocmas Habopa 00121cHO 8x00umb: Yupposot Mooy MAKMo8ol KHONKU — He MeHee 3uim, Yugposoti MoOYib c8emoouodd — He
lmernee 3um, yugposol Mooy KOHYEB020 Npepvleamelis — He MeHee Juim, YuQposot Mooyib Oamuuka ygema — He meree lwum, yugposoii
mooyns RGB ceemoouoda — ne menee lwm. 8) B cocmag Habopa 00nxcHbl 8X00UMb deMenmbl 018 COOPKU 8AKYYMHO20 3aX8ama. 8aKyyMHAs
mpucocka — ne menee lwm, dIAEKMPOMASHUMHBIN KI1AnaK — He MeHee [uim, 8akyymuwiil Hacoc — he menee lwum. 9) B cocmag nabopa donicen
6X00UmMb yuebHbIll KOMNIEKM, BKIIOYAIOWUll 8 cebs yuebHnoe nocobue, HAbop OUOTUOMEK MPEXMEPHBIX INEMEHMNOE OISl NPOMOMUNUPOBAHUS
IMoOenel MaHunyIaYUoOHHbIX POOOMO8, a MAKIICe NPOSPAMMHOE 0becneueHue 05t pabomul ¢ Habopom. IIpoepammuoe obecnedenue O0NAHCHO
0becneuusams mpexmepHyIo U3VATUAYUIO MOOETU MAHUNYIAYUOHHO20 pOOOMA (C Y2no6ol, nI0CKONAPALIeNbHOU U 0elbMd-KUHEMAMUKOL) 6

npoueccepa60mbl, obecnevyusamno nocmpoernue npocmpchmeeHHod mpaexkmopuu OBUICEHUS UCNOTHUMENbHO20 MEXAHUZMA MAHUNYTIAYUOHHO20
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poboma, 603MOKHCHOCTNG 3A0AHUA NOCTE008ATNENLHOCIU MOYEK 0I5l NPOXOHCOCHUS Yepe3 HUX UCHOTHUMENbHO20 MEeXAHUSMA MAHUNYIAYUOHHOO
poboma. IIpoepammmoe obecnevenue 00NHCHO QYHKYUOHUPOBAMD, KAK 8 OMOENbHOCU 6 8Ude CPeObl MOOETUPOBAHUS, MAK U 8 PeXcuMe
OHUMOPUH2A 8 PEANLHOM BPEMEeHU NPU NOOKTIOUEHUU MOOENU MAHUNYIAIMOPA NOCPEOCMEOM PODOTNOMEXHULECKO20 KOHMPOAepa.
I Ipoepammuoe obecneuerue 00IHCHO 0OECneuU8ams 03MONCHOCHb NOCMPOCHUS. 2PAPDUKO8 3A0AHHBIX U MEKYUUX 0000UeHHbIX KOOPOUHAM
MAHUNYIAYUOHHO20 pOOOMA, 2PAPUKOE SHAUEHULI CKOPOCMEl U YCKOPeHUs, 2papuKos pacuemuvix 3Havenuti Haepysku. Ilpoepammuoe
0becneuerue 00IACHO NO3BOAAMb 3A0ABAMb NOCIE008AMETLHOCHb NEPEOGUICEHUT MAHUNYIAMOPA NOCPEOCMBOM HAOOPA KOMAHO 8 OIOYHO-
epaguueckom unmepgpetice. Yuebnoe nocobue 0OINHCHO COOEPAHCAMb MAMEPUATLL NO PA3PAOOMKe MPEXMEPHbIX Mooeiel MOOUTbHbIX pOOOMOS,
MAHUNYIAYUOHHBIX POOOMOG C PASTUUHBIMU MUNAMU KUHEMAMUKY (Y2084 KUHEMAMUKA, NIOCKO-NAPANLeTbHAS. KUHeMAMUKA, Oelbma-
kunemamuxa, SCARA unu pvruasicnas kunemamuxa, naamgopma Cmioapma u m.n.), UHCMPYKYuu no npoeKmuposanuio pobomos, UHCmMpyKyuu
U MEMOOUKU OCYWeCBNIEHUA UHIHCEHEPHBIX PACYENmO8 NPU NPOeKMUPOo8anuu (paciemsvl HApy3Ku U MOMEHMO8, pacyem MOuHOCMU NPUBooos,
pacuem napamempos KUuHeMamuxy u m.n.), UHCMpYKYuu no paspadomke cucmem yYnpasieHus u npospamMmHo2o obecneyeruss 015 ynpaeieHusl
pobomamu, UHCMPYKYUU u MEMoOUKU No paspadomxe CUCmem YRPAeieHUs ¢ dIeMeHMAamMu UCKYCCMBEHHO20 UHMENNEKMA U MAWUHHO20
0byuenus.

Obpaszoseamenvhblil
Habop no snexmponuxe,
baexmpomexanuxe u
MUKpOnpoyeccopHoll

[Habop oonorcer 6bimb npedHasHaueH 0Jisi RPO6eOeHUs YUeOHbIX 3aHAMULL NO U3YYEHUIO OCHO8 MeXAMPOHUKU U POOOMOMEXHUKU, NPAKMUYECKO20
npumenens 6a306blX INEMEHMO8 INeKMPOHUKY U CXeMOMEXHUKY, A maKice Hauboaee pacnpocmpaneHHoul d1eMeHmHOU 0a3bl U OCHOBHBIX
mexHuuecKux pewenull, NPUMeHAeMbIX NPU NPOEKMUPOSAHUU U NPOTNOMURUPOBAHUL PAZTUYHBIX UHIICEHEPHBIX, KUOEPHEMUYECKUX U
scmpaugaemuvix cucmem. B cocmas nabopa 00121cHbl 6X00UMb KOMIAEKMYIOWUE U YCMpocmea, 061adarujie KOHCMpPYKMUGHO,
BeKmpuyeckol, annapamHoll U NPOSPAMMHOL COBMECMUMOCTbIO Opye ¢ OpyeoM. B cocmas nabopa dondicen 6xooums komniexm
KOHCIMPYKIMUBHBIX 2NEMEHMO08 U3 MEMANA 05l COOPKU MAKema MAHUNYIAYUOHHO20 POOOMA U KOMNAEKN MEMAIIUYeCKUX KOHCIMPYKIMUGHbIX
baemenmos 05 cOopKuU Maxkema MoounbHo20 poboma. B cocmas nabopa dondxcHbl 6x00ums npusooa pasiuiHo20 muna: Momopbl ¢
UHMEZPUPOBANHBIM ULU GHEUHUM OaMYUKOM HOJIONCEHUS — He MeHee 2uim, cepeonpusoo 6oboll — He Menee 4uim, ceponpugood Mablii — He
menee 2um, npueoo ¢ BO3MOINCHOCMBIO YRPAGIEHUS 8 WA2080M pedcume — He mMenee 2uum. B cocmas nabopa 00ndicHbl 6X00Uumy d1emMenmyl OJis
COOpKU 8aKYYMHO20 3aX6ama. 6aKyYMHAS NPUCOCKA — He MeHee [uim, 1eKmpoMAZHUMHBLIL K1anan — He Menee 1um, 6aKyyMHbill HAcoc — He
wmenee Iwum. B cocmas nabopa 00124cHa 6X00ums d1emenmuas 6aza 0na npomomunupo8anus: niama Oas 6ecnaeyHo20 NPOMOMUNUPOBAHU,
KOMNIEKM NPO6000E PA3IUYHO20 MUNA U OTUHbBL, KOMIIEKM PE3UCTHOPO8, KOMIIEKN C8eMOOU0008, CeMUcecMeHmublil unouxkamop, oucnieti KK-
muna, KHONKu — He MeHee Suim, nomeHyuoMempul — He Menee 3um, UHGPaKpachvlil 0amuux - He Menee Juim, YIbmpasgyKogol 0amuux - He
enee Juim, damuuk memnepamypwl - He menee luim, oamuuk oceewyeHHocmu - He Mernee lwim, modyne Bluetooth — ne menee luum, mooynv UK-
npuemnuxa — ne menee lum, mooyrs MK-nepedamuuka 6 eude kHonounozo nynema ynpaeienus — luim, akkymynamop — ne menee luim,
Bapsionoe ycmpoticmeo — ne menee luwm. B cocmas nabopa dondicen 6xo0ums Mynomu0amuyux OJis UsMepeHust memMnepamypbl U GiaiCHOCmu
oxpysrcaroweli cpedvl — He menee lwim. Mynomudamuux 0ondicen 061a0ams CMPOEHHbIM MUKPOKOHMPOLIEPOM (MAKMOBAS HACOMA - He
menee 16 MI'y, wiuna oannvix — e menee 8 Koatim), unmepgpeticamu 05 NOOKIHOYEHUsL K BHEUHUM YCIPOUCNBAM: YUDPOosble U AHAN0208ble
nopmut, 1-wire TTL, pasvem muna RJ. B cocmae nabopa 0ondicen 6x00umv KOMNIAEKM YHUBEPCATbHBIX 8bIMUCIUMENbHBIX MOOY el
npedcmasaaowux cobotl 6az08y10 NAAmMy, Niamy pacuuperus 0 cemeso2o 83auUMo0eticmsaus u niamy noOKIo4eHUs CUI080U HA2PY3KU.
IBxoosiuue 8 KOMHAEKM YCMPOUCMBA OONIHCHbI 001a0amb 00HO8PEMeHHOU KOHCIMPYKIMUGHOL, JJIeKMPU1ecKol, annapamHou U npoecpamMmHol
coemecmumocmuio opye ¢ opyeom. bazosas nnama ynusepcanbHoco 8b1uucaumenbHO20 MOOYIs O0IHCHA NPeOCMABAAMb CO0OT
npozpammupyemviii kKonmpoanep 6 cpede Arduino IDE unu ananocuunvix c60000H0 pachpocmpanaemuvix cpedax paspabomxu. bazoeas nnama
0IXCHA 001A0aAMb 6CIMPOEHHBIMU UHMEPheticamu 0151 NOOKTIOYEHUs YUPPOBBIX U AHAO208bIX YCIMPOUCTNG, 6CMPOEHHbLIMU UNmMepdeticamu
USB, UART, I12C, SPI, 1-wire TTL, Bluetooth, WiFi. Ilnama pacuwuperusi QOINHCHA 00eCneuu8ams 603MONCHOCHb NOOKIIIOUEHUS. YHUBEDCATIbHO20
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BLIYUCTUMENTLHO20 MOOYIISL K cemu nocpedcmeom unmepgetica Ethernet. [Inama pacwupenus 00aicHa 061a0ames nopmamu 68600a-6b18600d 07is
MOOKIIOUEeHUS YUPDPOBBIX U AHANO208bIX Ycmpoticms, unmepgetic SPI u 603mooicHocmvio nooKknioYenus euewneli kapmol navsmu. Ilnama
pacuupenust 011 NOOKIIOUEHUsL CULOBOU HAZPY3KU OONNCHA 06ECeUUBAMb BO3MONCHOCTb NPAMO20 NOOKIIOYEHUS 6HEUHel CUL0B0U HAZPY3KU, d
makoice pezynupyemotl Hazpysku nocpedcmeom PWM unmepeiica. B cocmae nabopa 0ondicen 6X00ums nPOSPAMMUPYEMbLi KOHMPOILTep,
0becneuusarowuil 03MONCHOCMb OCYWECBIIAMb PA3pabOmMKy NPOSPAMMHOZ0 KOO, UCHONb3YS UHCMPYMeHmapuil cpeod paspabomxu Arduino
IDE u Mongoose OS u azvixog npoepammuposanus C\C++, JavaScript. [Ipocpammupyemviii KoHmpounep 001xceH 001adams nopmamu 0s
nOOKIOUeHUs YUPPOBBIX U AHATO208bIX YCIPOICIE, 6CMPOEHHBIMU NPOSPAMMUDYEMBIMU KHONKAMU U J1eKMPOMEXAHULeCKUMU MOOYAAMU O
Opeanusayuy cucmemsbl pyuHO20 YRPABIeHUs, 6CIPOEHHbIMU NPOSPAMMUPYEMBIMU C8eMOOU00amy 011 UHOUKAYUU paboue2o pexcuma,
scmpoennvimu unmepeticamu USB, USART, I12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa 0ondcen 6xo0ums Mooy
mexHuyecKo2o 3peHus , NPeocmasiaowuLl CoO60U 8bIMUCTUMENbHOE YCIMPOUCINEO CO 8CHPOEHHBIM MUKPONPOYECCoOpoM (KOI-60 A0ep - He MeHee
dwm, yacmoma aopa ne menee 1.2 I'Ty, o6vem O3Y - ne menee 512Mb6, 06vem scmpoennoii namamu - He menee 81'6), unmezspuposannoil
Kamepoil (MakcumMaibHoe paspeueHue sudeonomoka, nepedasaemozo no unmepgeticy USB - ne menee 2592x1944 e0.) u onmuueckoii
cucmemoii. MoOynb mexuuuecko2o 3penus 00AHceH 001a0amy COBMECMUMOCBIO C PA3IUYHBIMU NPOSPAMMUPYEMBIMU KOHMPOLLEPAMU C
nomowwiro unmepgeticos - 1-wire TTL, UART, 12C, SPI, Ethernet. MoOynb mexnuueckoeo 3peHust 00ceH 00ecneuu8ams 6blNOJIHEHUEe 6CeX
U3MepeHUll U GbIYUCTEHUTI NOCPEOCMBOM CODCMBEHHBIX 8bIYUCTUMETLHBIX B03MOICHOCTEN BCMPOEHH020 MUKponpoyeccopa. Mooy
IMmexHuuecKo2o 3perust 00aicer 001a0anms BO3MONCHOCHIBIO KOMMYHUKAYUU C AHATOSUYHBIMU MOOYISAMU NOCPEOCMBOM WUHbL HA Dase
nociedosamenvHo20 unmepghelica ¢ yenvio OanbHeluleli nepedayu pe3yibmamos usMepeHuil 2pynnsl MoOyiell Ha Ynpasiaouee
BbIYUCIUMENILHOE YCIPOUCTNEO, NOOKIIOYEHHOE K OaHHOU wiune. MoOynb mexHuuecko2o 3peHus 00MHCeH 00eCneyusams HACMpOUKU PeXCUMos
pabomel - HACMPOUKY KCno3uyuu, bananca 6eno2o, Y8emMopPA3HOCHHbBIX COCMABIAIOWUX, NIOUAOU OOHAPYICUBAEMOT 0OIACTIU U30OPAICEHUS,
OKpYy2nocmu 0OHapyicugaemor 001acmu U300padsCceHus, NOJL0AHCeHUEe OOHAPYICUBAEMbIX 0DIACTIEl OMHOCUMENbHO Opye Opyed, MAUUHHOe
0OyueHue napamempos HetipOHHbIX cemell 0 OOHAPYIHCeHUsL 00bEKMOo8, hopmy U 3aKOOUPOBAHHbLE 3HAYEHUS OOHAPYIHCUBACMBIX MAPKEPO8
muna Aruco, pazmepuvl 0OHAPYHCUBAEMBIX OKPYIHCHOCTHEL, KEAOPAMO8 U MPEY2OIbHUKOS, NapaMempo8 KOHMPACMHOCHU, PA3MepPOos, KPUSU3HBL U
nonogicenus pacnosnagaemuvix aunu. Habop dondcen obecneuugamos 603MOACHOCb paA3pabOMKU MOOeaU MOOUTLHO20 POOOMA, YNPABIAEMOLL 8
[F'PV-peacume nocpedcmeom npocpammnoco obecneyenus 0Jis RepCoOHAIbHO20 KoMnblomepa u Modbuibusix yempoticms na 6aze OC Android unu
[0S, obecneuusaioujeco 03MONCHOCIb YNPAGLEHUS MOOUTLHBIM POOOMOM U 6CIPOEHHBIM MAHUNRYIIMOPOM NOCPEOCHBOM 2PAPUYECcK0O20
unmep@etica, GKIOUAIOWUM 6 ce0s1 HADOP KHONOK U nepexoyameliell, 0XHCoOUCmuK, 00aacme 0as omoobpaicenus sudeo. Habop donocen
0becneuusams B03MONCHOCG U3YYEHUS OCHO8 PA3PADOMKU NPOSPAMMHBIX U ANNAPAMHBIX KOMIIEKCO8 UHIICEHEPHBIX CUCMeEM, peleHull 8 cepe]

e

""Unmepnem eewetl”"", a makoice peutenuti 6 ob1acmu pobomomexHuKi, UCKYCCmMeeHH020 UHMENNEKMAa U MAuunHo20 obyyenus. B cocmas
HaboOpa OONIHCHO BX00UMb NOCOOUE NO U3YUEHUID OCHO8 JJIeKMPOHUKU U CXeMOMeXHUKY, peuienull ¢ cpepe ""Humepnem eewer”", pazpabomru u
npomomunuposanuio mooenei pobomos. B cocmae nabopa 00nicHo 6x00ums nocodbue no usyyeHuo 0CHO8 paspabomKu cucmem MmexHu4ecKo2o

BPEHUA U DJIEMEHRNIO08 UCKYCCMBEHHO20 UHmMeIIeKmd.

Oobpazosamenvhbiil
Habop no mexanuxe,
\mexamponuxe u
pobomomexHuke

ObpazoeamenvHblil HAOOP 00HCeH ObiMb NPeOHA3HAYeH OJiA U3YYeHUss MeXAHUKU, MeXampoHuKu u pobomomexuuxu. ObpazosamenbHbiii HA6Op
npeonasnaven 0 paspabomxu nPOSPAMMUPYEMbIX MOOENel MEXAMPOHHBIX CUCTEM U MOOUIbHBIX POOOMOS, OCHAUWEHHbIX PA3TUYHbLMU
MAHUNYTISIYUOHHBIMU U 3AX6AMHBIMU YCempoucmeamuy. B cocmae nabopa 001icHo 6x00ums: KOMIAEKN KOHCMPYKMUBHBIX INEMEHMOS8 U3
\Memanna, KOMNJIEKM KPEenéxicHblX 3JIeMeHmMo8, KOMNIeKM 015l COOPKU 3aX8aAMHO20 YCMPoUcmea — He Menee 1 uim., Kojeca ¢ npope3uHeHHbiM
00000M — He MeHee 2 wim., KoJleca 8CeHAnpasieHHo20 0BUICEHUs. -He MeHee 2 WM., NPUo0d NOCMOAHHO20 MOKA C UHMEZPUPOBAHHOU CUCMEMOU
ynpaenenus, 0becneuusaioueli 0OPammyio C6s3b NOJOACEHUIO, CKOPOCMU U HASPY3Ke - He MeHee 4 wm., OamyuK JUHUY - He MeHee 3 wim., OamyuK]
accmosiHusl — He Menee 1 wim., akkymynsamopHas bamapesi — He MeHee 1 wm., 3apsionoe ycmpoticmseo — e menee 1 wm. B cocmas nabopa
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0oHCEH 6X00UMb NPOSPAMMUPYEMbIL KOHMPOILIED, 00eCReYUsaruull B03MOICHOCTIL OCYUECMEISIMDG PA3PADOMKY RPOSPAMMHO20 KOOd,
UCNONL3YsL uHCmpymenmapuil cped paspabomxu Arduino IDE. [Ipocpammupyemviii KOHmMpoiep 00dlIceH 0becneuusams annapammyio u
MPOCPAMMHYIO COBMECMUMOCTb C dNleMeHmHOl 6a301, 6xodsuell 6 cocmag Habopa. [Ipocpammupyemviii KOHMPOLIEP OONICEH COOEPICATND
credyrowue unmepeticol. yugposule u anano2ogvie nopmol — ve menee 5S0wm, USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.
[ Ipoepammupyemuliit KOHMPOJLIEP OOINHCEH COOepAHCAmb unmeperic (01 NOOKIIOUEHUsI NPUBOO08 U OAMHUUKO8 POOOMOMEXHULECKO20 HAO0Pa),
peanusosannvlii Ha base wiunsl RS-485 — ne menee 12wm. Ipoepammupyemulii KOHMPOLEP QOAIUCEH COOEPIUCAMb CUNOBOL NOPML OJisL
NOOKIIOUEeHUS] 6HEeUIHel HA2PY3KU Wi MOMOPO8 — He MeHee 2um. B cocmas Habopa 00ndicer 6X00ums MOOYlb MEXHUYECKO20 3PEHUsl — He MeHee
[wm. Mooynb mexHuuecko2o 3penust O0INCEH 00ECNEeYUBamb 603MONCHOCHb KOMMYHUKAYUU C AHATOSUYHBIMU MOOYISIMU NOCPEOCHEOM ULUHbL
Ha 6aze nociedosamenbHo20 uHmeperica ¢ yenbio OaibHelell nepedadu pe3yibmamos uamMeperuil 2pynnvl Mooyel Ha ynpasisioujee
BbIUUCTUMENLHOE YCIMPOUCTE0, NOOKIIOUEHHOe K OanHol uiune. Mooyib mexHuuecko20 3peHust O0IiCeH 00ecneuuganb 03MONCHOCHIb
oCyecmensims HaCMpOUKy MOOYIIsi MEXHUYECKO20 3PEHUs. - HACMPOUKY IKCNo3uyul, 6aianca 6e1020, YyeemopasHOCMHbIX COCMAGISIOUUX,
nowaou 0OHapyHCUBaEMo 0OIACMU U300PANCEHUsL, OKPY2IOCMU 0OHAPYIHCUBAEMOU 0OIACTU U300PAdICEHUS, NOJLOJCEHUE OOHAPYIHCUBAEMBIX
obnacmeti omnocumenvro opye opyea. Mooyib mexuuueckoz2o 3penus 00aNHCeH 00eCneyusams 03MOANCHOCTb HACMPOUKU HA OOHOBPEMEHHOEe
o6Hapyscenue ne menee 10 pasnuynbix 00OUHOUHBIX 06BLEKMOB 8 cekmope 0030pa, OO He MeHee 5 COCMABHBIX 00BEKMO8, COCTNOAWUX U3 He
enee 3 pasnuuHbx epaguueckux npumumugos. Modyns mexuuueckoeo 3penus 0oaxicen obradams cmpoennvimu unmepgeticavu — USB,
UART, 1-wire TTL, 12C, SPI 015 KoMMyHUKayuu co 6HewHUMU NOOKIIOUAeMbIMU YCMPOUCMEAMU.
ObpaszoseamenvHulil HAOOP 00NJICEH OblMb NPEOHA3HAYEH OJis UYYEHUsL OCHO8 PA3PAOOMKU NPOSPAMMUPYEMBIX MOOeLel A8IMOHOMHbBIX
MobOUTbHBIX p0OOMOo8. B cocmas nabopa 0012icHO 6X00UMb. KOMAAEKM KOHCMPYKMUBHBIX 2IeMEHMO8 U3 NIACMUKA, UHCMpYMenm 0Jist pabombl
C KPENENHCHBIMU KOMIOHEHMAMU, CEPEONPUBOO C 6CIPOEHHOU CUCIEMOIL YNpaesienus, obecneyugarouell 00pammyio cési3b NOJLOJNCEHUIO,
ckopocmu u HazpysKe - He MeHee 4 wm., nyibm ynpaeienus — He Menee luim, 0amuux Kacanusi — He Menee | wim., damuux yeema — He MeHee
[ wim, 0amyux MaxkmuibHO-CEeHCOPHBILL CO C8eMOOUOOHBIM MOOYLeM — He MeHee 1 wm., Kamepa ¢ 603MOHNCHOCHbIO OOHOBPEMEHHO20
onpedenienus HeCKOIbKUX Y8emoes — He MeHee 1 wm., aKKyMyIamopHas bamapes — He menee 1 wm. B cocmas nabopa oondicen 6xooumao
Obpaszoseamenvhblil pobomomexnuueckull Konmpoiniep — ne menee lum. Pobomomexnuueckuli KOHmMpoJiep 00dicer 001a0amsb ecmpoennvim yeemmuvim KK
KOHCMPYKMOp ¢ DKDAHOM U 8CIPOEHHBIM UHEPYUOHHBIM 0amuukom. Pobomomexnuyueckutl KOHMpOoJLIep 00ANCeH UMemb He menee 12 nopmos 0/isi NOOKIIOYEeHUs. wm. 8.00
KOMNJIEKMOM OAmMYUKO8 |BHEWHUX YCMPOUCME U NOpm 05l YCMAHOBKU Kapmul namsimu. B cocmae nabopa donicen 6xo0ums npoepammupyemviti KOHmMpoiep — He MeHee
[ wm. Ilpoepammupyemuiii KOHmMpoaLEp O0MHCEH NPeACMABIsimb CobOU YCMpPOUCmeo, obecneyusaroujee 603MONCHOCMb OCYUECMBIIAMb
paspabomky npospammmo2o Koo, UChorb3ys uHcmpymenmapuii cpeo paspabomu Arduino IDE. [Ipoepammupyemulii KOoHmMpoiep 00ax4ceH
0becneuusams annapamuyio u RPOSPAMMHYIO COBMECMUMOCTMb C dAEMEHMHOU 64301, exooaujell 8 cocmas Habopa. Ilpoepammupyembolii
KOHmMpoLep 0oicer codepicamyb ciedyroujue unmepgeticol. yu@posgule u ananozoevie nopmol — ve menee 50wm, USB, USART, 12C, SPI, ISP,
Bluetooth, WiFi. Ilpoepammupyembviti KOHmMPOALep O0AHCEH COOepIcamb unmepgetic 0 NOOKIOUeHUs NPUBOO08 U OAMUUKO8
060momexHuuecko20 Habopa— ne menee 12 wm.




