ITPABUTEJILCTBO KYPCKOH OBJIACTH

MuuucrepeTBo o6paszoBanus u Hayku Kypckoii 061actn
IITPUKAS3
0T 29.12.2022 Ne 1-1927

r. Kypck

006 yTBep:kaeHnH nepevHs 060pyI0BaHHS, PACXOAHBIX MATEPHAJIOB, CPEACTB
00y4eHHs] M BOCIIHTAHMS /15l CO3AaHUA U oecniedenus: GyHKUHOHHPOBAHNS
AeTcKoro TexHonapka «Ksautopuym», cosgaBaemoro B 2023 rogy B pamkax
¢eaepasbHoro npoexra «CoBpeMeHHas IK0/12» HAUHOHAJIBLHOTO NPOEKTA
«O06pasoBanue», peanuzyemoro Ha tepputopuu Kypckoii 061actu

B coorBercTBMM ¢ mnmcbMOM MHHHCTEPCTBA MpOCBElIeHUs Poccuiickoit
Oenepanin ot 01.12.2022 Ne TB-2662/02 «O HanpaBleHMH METOIHYECKHX
PeKOMEHJAlMi MO CO3[aHMK) M  (YHKIHOHHPOBAHMIO [ETCKAX TEXHONApKOB
«KBanTopuym» Ha Oase o001e00pa3oBaTeNlbHBIX OpraHU3allUil», BO HCIIONHEHHE
NOCTaHOBIEHHsT AnMHUHUcCTpaiud Kypckoit o6mactu ot 30.11.2022 Ne 1378-ma
«O peanusalu MEPONPHATHH 110 CO3/IAHUIO U GYHKIIHOHUpOoBaHuIo B 2023-2024 ronax
M opraHusalMu paboTel cosgaHHoro B 2021 romy Ha Gase 00iieoGpazoBaTeNbHBIX
OpraHu3aluil AeTCKUX TexHomnapkoB «KBaHTOpHYM» B paMkax (efepaibHOro MpoeKTa
«CoBpeMeHHas ILIKOJa» HalMOHAJIBHOrO mpoekTa «O6pa3oBaHUE», HAa OCHOBAHHH
nuckMa @®I'AY «LleHTp npocBeTUTeNbCKUX WHHUKHATHB MUHHCTEPCTBA IPOCBELICHUS
Poccuiickoit @epepaumu» ot 22.12.2022 Ne 100/2212-03 «O CcOOTBETCTBUHU
UH(QPaCTPyKTYpPHOTO JIHCTa €UHON TeXHONIOrnueckoi cpene HITO»

[TPUKA3BIBAIO:

l. YTBepaIMTE IepeueHb O0OpYNOBaHUS, PACXOOHBIX MaTepPHAlIOB, CPEICTB
00yueHHs1 U BOCIIUTAHUsS I CO3JaHHs U obecredenust GyHKIIHOHUPOBAHUS JETCKOTO
TexHomapka «KBaHTOpuym», co3gaBaeMoro Ha 0Oasze 007acTHOro OMOIKETHOTO
obueobpasoBaTensHoro yupexaenus «Jlunei-uareprat Ne 1» r. Kypcka B 2023 roay

(npunaraercs).



2 KOHTpOJ'H:: 3a HCIIOJTHEHHEM HacTosduero I[IpUKaza BO3JIOXKUTH

Ha 3aMCCTHTENst MUHUCTPa 00pa3oBanus U Hayku Kypckoii o6nactu A.H. Ka6ama.

Munuctp H.A. Bactpukosa
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‘ e, z/:/‘ MHHHCTD o6pa3oBanus 1 Hayku Kypckoii o6iactu
0B2 Haranus/Anegfannposna
Tﬁwﬁ’ﬁ@fﬁ pckas obnacTh
H, KHH)[ 2

B paMkax peanusauuu mMeponpuatui "CQopMUpOBaH H yTBEPKACH HHOPACTPYKTYPHbINH JNCT IS OCHALIEHHS
[likonsHoro Keanrtopuyma"
ROpoxkHOH kapTel "Co3maHue W (YHKUMOHMPOBAHME [ETCKMX TexHomapko «KsaHtopuym» Ha 6ase

001eo0pa3oBaTenbHbIX OpraHH3aLHi"
B 2023 roay

CBOJIHASI HH®OPMAIIHMSA

Ne n/n HanmeHoBaHHe HanpaBieHus
1 Texnonoeuweckas Hanpaeaennocms, EHO
2 Obopydosantie 015 OONOTHUMENbHBIX HANPAGTEH U]
3 [EcmecmeenHoHayyHas HanpashenHocme
4 Komnbiomeproe u npesenmayuonnoe 060pydosanue
5 Texnonozuyeckas nanpasnennocms. POEO

OTBeTCTBEHHBIH
HCMOJHHTEb

AmaHOchaa BHKTODMSI HI‘ODCBHa, 3aMEeCTHTE/Ib HayaJlbHHKA VIIpaBJeHHA NMpoeKTaMH
(PHO, nonxuHocTsb)

8-910-275-89-11
(nomep moGuabHOrO Tesledona, email)




HHuppacTpyKkTypHBIii JHCT

HaumeHoBanue
Ne oGopynoBaHus KpaTkune npumepHbIe TeXHHYecKHe Eaunuua

n/ (PBITO) xapakrepuctuku (PBITIO) H3MepeHHus Rommperno

HanmenoBanue nanpasnenns: "Texnonozuueckan nanpasaennocmo, BHO "

HaumMenosanue
pa3nena:

1 ["TexHonmoruueckas
HAaIpaBAEHHOCTb.
BEHO"

llpednasnaven Ona  onpedenenus onmuuveckoii nAOMHOCMU,
Cnexmpogpomomemp | kosghuyuenmos nponyckanus u kKonyenmpayuu PazHoobpaztuix wm 1.00
Pacmeopog

llpednaskauenst Onsi MOUHBIX UIMEPEHUT] MACCHl, NOIGONTION

Unanumuyeckue eecel
KOHMPOIUPOBAMb UIMEHEHUA Maccel ¢ moyHocmeo 0,1 me.

um 1.00

B cocmag exodam: Cencop Tun | ne menee 1 wm., obechevusaem
BO3IMOACHOCb peaucmpayuu cucHana 3MEKMPUYECKOT
AKMUGHOCMU Mbluty (anekmpomuocpammol, IMT). Pezucmpayus
OOMIHCHA OCYUJeCMBIACMCA HEUNGAUBHO, CYXUMU INEKMPOOAMU.
Bozvoxcnocmulo  kpennenusa Kk pyxe Yenogexd, 4mo OQOINCHO
oagame  6OIMONCHOCHIb — PE2UCMIPUPOBAMb  NEKMPUHECKYIO
AKMUGHOCMU MbltiYbl 6 obracmu, HAd KOMOPOU pdcnoiazaemcs
Kpennenue. flpu nanpascenuu Moyl onxcHa buims obecnevena
BO3MOJICHOCHI  HaAOMIOOeHUs — HYYHOCMU — cusHara  (m.e.
npucymcmsue  IMI), npu paccrabnenuu meuuysr - ee
omcymemeue. Cencop Tun 2 ne menee | wm., obecheyusaem
BOZMONCHOCHb  PE2UCHPAYUN  CUSHATA  (DOMONTENMUIMOZDAMMBbL
(®PIIT) onmuyeckum Hymem, 3a cuem UIMeHeHUs OMpPANCENHO20
Om KpOBEHOCHBIX €OCY008 ceema, obbeM KOmMOpblX UIMEHSemcs
nod eosdeiicmeuem nynvcosol eornvl. Cencop Odonxicen Gbuimo
obecneden BOIMONCHOCMbIO Kpennenus K nooywieyke Ralbya
venrogexa.  Cewcop Tun 3 ne menee 1 wm., obecnewusaem
BOIMONCHOCHIb,  Pe2UCMPAYUU CUZHATA  3NeKMPOKApOUOspammel
(OKT) we unsasuenviv cnocobom;  peeucmpayuu I, 11 w Il
omeedenull; ROOKNIOUEHUA 31eKMpodo8 K CEHCOpPY € NOMOWbIO
coedunumensuelx  nposodos,  obopyoosannsix  TouchProof
pazvemamvu.  Cencop Tun 4 ne menee 1 wm. obecnewusaem
BO3MOJICHOCb.  DESUCHIPAYUY  CUSHATA KONCHO-2ATbBAHUYECKOT
peaxyuu (KI'P), pezucmpayus xomopoco ocywecmensiemcs Ha
ROCMOAHHOM MoKe;, ROOKNOYeHUs K meay 4enogexd ¢ HOMOublo
CYXux  21ekmpodos,  NOOKMOYEeHUue  KOMOpblX K  CeHCopy
ocywecmensiemces ¢ nomougero TouchProof pazvemos. Cencop Tun
5 He menee 1 wm., obecneuusaem G03MONCHOCHIb: pecucMpayuu
cuznana anekmpuyeckoll akmugrnocmu mozea (336) ¢ nomowwio
CYXUX HEUHGAZUGHBIX INEKMPOO08, PeCUCMPAYUU INEKMPUYECKOl
AKMUBHOCMU PASHBIX OONeH M032a, NOOKIOYEHUA INEKMPOd0s K
CEHCOpY € NOMOUbIO COCOUHUMENbHBIX NPOBOV0E, 06OPYOOBAHHBLX
TouchProof  pazvemamu;  sakpemienus  s1exmpodos  HA
nogepxnocmu zonosbl.  Cencop Tun 6 wue menee 1 wm.,
obecnequgaem 803IMONCHOCHIb: pesucmpayu cuznaida xkoiebanus
epyoroi kaemku  (Cencop OvlXanus); onpeoeNeHus Hacmonsl
Ovixanua. Ycempoticmeo oOns cbopa OanHelx OM  CEHCOPOG U
nepedauu  Ha  NepcoHanbhelli  Komnbiomep — obecneyusaem
GOIMONUCHOCIIL €OOPA DAHHBIX 0N NOOKTIOYEHHBIX K HEMY CeHCOpOs
u omnpasky nhoiydennolx oOanneix  Ha [IK. Tlookmouenue
yeumpanbnoco modyas  k  IIK ¢ nomowwio  USB-kabens.
Henmpanensiit Modyne umeem ne menee | wim, : 2anb8AHUYECKVIO
wsonayuro  om [IK.  Lenmpanenwiti  mo0yas  obecneuusaem
BOIMONCHOCIIb  OOHOBPEMEHHO20 NOOKIYeHua emiomb 00 4

Yuebno-
uccnedosamenberkasn
nabopamopus
buocuzHano8 u
Hetipomexnoaoauii

wm 15.00




n/n

HaunmeHnoBanue
ofopynoBaHus
(PBIIO)

KpaTkne npuMepHbIe TexHHYeCKHe
xapaktepucTHkH (PBI1O)

Eaunnua
H3MepeHus

KonuyecTBo

cencopos. Kaxcowii uz exodoe Llenmpanenozo modyns umeem
CWILGAHUYECKYIO  u307AYWI0  (0Decnevenue  MeXCKaHANbHON
eanveanuveckon  usonayuu).  [lookmovenue  cencopoé K
Uenmpansnomy — modyio  ocvujecmeinemcs ¢ ROMOWBIO
CReyuaIu3uposannuix pasvemos muna LEMO, obecnevusaiowyux
NPAsURbHOCMb  HOOKIOYEHUS pAZbeMd U CHUNCAIOWUX PUCK
CAYHAUHO20 KACAHUA PATLeMO8 MOKONPOGOOAWUX Ydcmel, a
mMaKdice OBECReYUBAIOWUX 3AWUMY OM  HECAHKYUONUPOBAHHOZO
HOOKNIOUEHUS K RPOU3GOIbHEIM yempoticmeam. Modyne «Knonkay
He menee | wm., obecnewugaem GOIMONCHOCMb: PAIMEMKU
PEUCPURYEMBIX CUZHANO8 U OMMEYamMb He MeHee 3-X paziuuHbix
Kame2opuu coCMOAHUI. Yempoiicmeo, exooawee 6 cocmas
nabopamopuu, OQ0IACHO obecneyugameo B803MONHCHOCHb
pesucmpayuy apmepuaibHo20 0agIeHus.

HaumeHoBanue nanpasaenus: "000pydosanue 018 0ONOIHUMETbHYIX HanpaeieHui"

HaumeHoBaHue
paznena: "TEO-
IADPO"

IHauMeHOBaHKe
aznena: "HAHO"

Pacxoonsie
mamepuansl u
peak‘muebz

Huouxamopnas Gymaza yrusepcansrasn nabop (100 nosocox),
Dunemposanshan Gymaza eecosas, Puremposansras dymaza
«Kpacnaa nenman, 6eras nenma, cunsis renma, kpyau paduyc 11
cM; AMmuar 600HbBIN, AMMOHUN 8aHAOUEBOKUCTBIT, AMMOHUL
ogyxpomosokucibli, AMMOHUL hocghoprokuctelti, AMMoHus
podanuo, Ammonus xnopuo (Xnopucmulii ammonuti), Ayemam
yunka ((CH3CO0)2Zn), Ayemon, Bopras kucioma, I'excan,
Tuoporxapbornam nampus NaHCO3 (Hampuit yenexucneiil
rucneti), Jdeyxxpomosorucnerii kanuu (K2Cr207), XKenesa
oxcanam, Keneso cepnokucnoe 7-eo0noe, JKeneso xnopnoe 1, 6-
800Hoe, Kanuii scenesucmocunepoducmelii (Heerman KpoesHas
conv), Kuokoe cmexno, Hod kpucmannuveckuti, Kanuii
bpomucmenti, Kanui 6pomnosamoxuciwiii, Kaauii fioducmoril ,
Kanus zuopooxcuo, Kanus numpam, Kanus nepmanzanam
Kpucmanauveckui, Kamvyus numpam, Keacysi
anomoammonuiinsie, Ksacyw anomoxanueseie, Keaciyw
Jcenesoammonuiinsle, Keacyvt xpomokanuessie, Kobaiom
asomuokucasii, Kobarem cepnoxucnuiit cemugooutii, Kobatem
xaopucmeit, 6-goonsii, Kanui xcenezocunepoducmerti (Kpacnas
Kpoganaa conv), JTumonnas kucroma, JTumuti azomuokucisli,
Maznua cynegpam, 7-eo0ueiti, Meos ceprokucias 5-soonas , Meow
xaopHaa, 2-eoonas, Memunenoseiit cunuii (zony6oi), Memunogeiti
opancesuill , Hamputi ceprosamucmokuciviil, 5- 600HbIL,
Hampuii mempabopnoxucaeiii (6ypa), Hampuii yenexucnwiil,
Hampuii pocghoproxucnuiii oonozamewyennoii, Hampui
Gocoproxucaviii mpéxzamewenneii, Hampuit xaopucmelt,
Hampusa ayemam, 3-eodnwiti, Hampus zudpoxcud, Hampus
wumpam, Hampus cynegham, Hurkeno xaopucmerii, Humpam
cepebpa, Oxcanam nampus, Okcud amomunusa, OKkcuo xcenesq,
Oxcuo maznus, Oxcud mapeanya, Okcud medu, Oxcud ceunya,
Ilepexuce sodopoda 37%, Pacmeop xaopuda kanvijus,
Canuyunosas kucioma, Ceuney azomuoxucietti, Cepnas kucioma
KoHyenmpuposanas, ColsiHas KUCIOMA KOHYEHMPUPOBAHHAS,
Cynvghocaruyunosas kucioma, Tumonogerii cunuii, Yrcycnas
Kucroma aedanas, Yreycnaa kucioma nuwyesas oymulis 0,2 1,
Qenormaneun, Quxcanan cepnoi kuciomul, Qurkcanan coasHol
xucromel, Pykcun, Lepunt azomnoxucnoii, Lunk

KoMHn.

1.00




Ne Slicisosiamie KpaTkne npimepHbie TexHHYeCKHe Eannnua
by o6opyaoBaHus xapaktepucriicy (PBIIO) Koauyecteo
(PBIIO) paKrep M3MepeHHs
epanynuposannvii, Lunk ceprokucnviti 7- 6oomwti, Lunx
YieycHokucavii 2-600ubit, Llumpam avmonus-scenesa senenviii
Konempyxmop monexynaproix modenei Nel Komnnexm onsa
cOopKu MoOeneti MONeKyll pA3IUYHbIX 6eUyecms (Op2anuyeckux u
Heopzanuveckux). Illapocmepaicnecole (omxpeimelre) u obvemuere
(komnaxmubie) MoOdenu MOREKY - HaBOPb! YeemHbIX
MIACMMACCOBLIX WAPOG (MOOSTUPYVIOUUX AMOMBL XUMUYECKUX
IEMEHMOG) U COCOUHUMENLHBIX CIEPHCHEN, MOOCTUPYIOUUX
pasiuitbie gudel xumuseckux ceazeil. Oxpacka wapoe
coomgemcmayem RPUHAMOoU candapmHoll 1y8emoeoit UHOUKAYUU,
B wapax umeiomes omsepenus, 6 Komopule 6cmasnsiomes
coedunumensHsie cmepicHu. OMmaeepcmus pacnonosicensl Ha
MOQeNAX amoMog maxkum obpazom, umo npu cbopre Mooenei
MOneKyn cobmodarmes yeivl Mesucoy XUMUYECKUMU CEAZAMIU,
Koucmpyxmop monexyaspuoix modenesi No2 Komnnexm ons
cOopKu Modenell MONEKYI PAZTULHBIX GEWeCME (OP2AHUYECKUX U
Heopeanuyeckux). [llapocmepochesuie (omrkpvimeie) u o6vemubte
(komnakmuele) MOJenu MOREKYT - HABOPbBI YBEMHBIX
Kommiexm HAACMMACCosnX Wapos (MOOeTUPYIOUUX AIMOMbL XUMUYCCKUX
"Obuenab 2NIEMENMOG) U COCOUHUMENbHBIX CIMEPIICHEH, MOJEAUPYIOUJUX
1 enabopamopH £ i
e paznuunbie 6udel xumuveckux ceasen. Okpacka wapos KOMA. 1.00
n | cOOmeemcmeyem npunamoil cmandapmuol Yyeemoao UHOUKAYUY.
NPUHAONEHCHOCIU
B wapax umetomesa omgepcmus, 6 Komopsie 6CmagnAomes
coedunumensvHoie cmepicuu. Omeepcmus pacnonoxceHsl Ha
MOOENSIX amoMo8 maxkum 0Bpasom, wmo npu cbopke modened
MONeKYA coObMoOAomcst y2ibl Mescoy XUMUYECKUMU CEAZAMIL
Cranvnens co cmenHuimu nesguamu é komnaexme Cranvnens, 5
VRAKOBOK CMeHHbIX Jie36uti 6 komniexme. Habop 2pyzoe no 10
wmyk(no 50 2.) B ynaxoeke - 10 wimyx 2py3zos, 6ecom no 50 2p.
Kaoicowii Habop dna snekmponusa Kiogema ¢ Memaiiuieckumu
nmracmunamu Joxcka-wnamens dauna 200/210 mm,
Hepocaseowas cmans Juuna 200/210 mm, nepicaseiowyas cmans
Josicka-wnamens gapghoposan, dnuna 120 mm Paphoposas,
Onuna 120 mm Jloxcka-winamens oauna 180/200 mm, naacmux
Hnuna 180/200 mm, naacmux Capunyoska-zpyua obwem 25/30 mn
obvem 25/30 mn Hana npenaposanshas memannuveckas Hena ona
npenapuposanus Memanauieckas Jepacamens 0ns npodupox
Quamempom 10-25 mm [eprcamens 01s npobupox ouamempom 10
— 25 MM, u3 Hepoicageloweil cmanu
Komnnexm
"Pacxoonvie Komnnexm npedycmompen s npogedenus 1abopamopHbix - 100
mamepuanst s 3adanuii ho nanpagaenuo HAHO. o '
obopydosanua"
Komnnexm
" laBopamopHas Ko.-wnﬂe‘rcm npedyemompen dis npogedenusn 1abopamopHblx KoM, 1.00
" sadarnuti ho nanpaenenuio HAHO.
nocyoa
Asmomamuueckue
Mukponuneny Konuvecmego kananos, wm.: 1 [Mpupawenue, mxn: 0,1
nepeMenHozo a7 wm 2.00
Tounocme, %. 2
obwvema, mxa: 10 -
100
Asmomamuueckue
MUKPORUNEMKU Konuwecmeo kananos, wem.: 1 lTpupawenue, mxn: 0,01 wm 200
nepemeHHozo Tounocmn, %: 2,5
obvema, mia: 1 -10
Konoyxmomemp Onpedenenue npoeoouUMOCcmu, a Makdice coOepHcanus coaell 6 600 wm 1.00
KAPMAHHbIH e u kosghpuyuenma obuyeit Heecmrocmit.




HaumeHoBanue

{1
l":'ﬂ;l oGopynoBaHHA Kpar;;m;zg:ru::g::;lﬁ I;;H; :)‘;cme Eannnua KonuuecrBo
(PBIIO) P P H3MepeHus
Huanason uzmepenus nposodumocmu, He meree (—
20 mCw/cm, nozpewsriocme ne 6onee 2%, I'epmemuynoiii Kopnyc,
Asmomamuneckas mepmoxomnencayua
beicmpoe onpedenenue pH pacmeopos.
Huanaszon uzmepenus, pH: om 0,00 0o 14,00
Ph-memp Paspewenue, pH: 0,01 Toynocme, pH: £0,2
CMAayuUOHAPHLIY Hanuywue asmomamuueckoii u pyunon karuéposku no 00Hoi, deym wm 1.0¢
MouKam ¢ mpems cmandapmuuimu 6ygeprieimu pacmsopamu
(pH 4,01, 7,01 u 10,01)
NeKMPOHHBITI MEPMOMEMP CO WYROM U
mexmponnwvil Yoobuwm unmeppeticom. Juanazon usmepenus
o wm 1.00
mepmomemp memnepamypol, °C: om -50 o +150 Paspewenue, °C: 0,]
[lozpewnocms, °C: 0,5
Jlabopamopnas myghenvhasn news Onst nod2omosxu npob @
M XUMUYECKOM aHaiu3e, npogedenus: HAzpesd, 3aKwiKu u 00xcuza
fyhenvras neys L wm 1.00
Mamepuanog  6osdyuihou cpede hpu memnepamypax 0o +1000
°C. Obvem paboueii kamepni, He menee 1: 5
lpedunasnavennviii 014 onpedenenus nokazamenei nperoMmieHus
HeazpeccusHbix NPo3PayHelX JeudKocmel u pacmeopos. Juanazon
Pegpaxmomemp uzmepenus: nokazameis nperomnenus (nD) om 1,2 0o 1,7 wm 1.00
Maceosou doau cyxux eenjecms (caxaposwl) 6 pacmaope om 0 0o
100 %
lIpednaznauen Ons nposedenus OnbIMOE RO husuKe u
anexmpoxumuu. Kavecmeo 6blx00H020 MoKa nO3GOAAEM
He UCROAB30BAMb €20 8 MUKPOITCKMPOHUKe. Buixodnoe nanpscenue
CIMOYHUK RUMaH U ~
AaBopamopHuiii 0o 30 B, evixoouodi mok 0o 5 A. 3awpuma om nepezpysku u uem 1.00
nepenoniocosku NeKMpPoHHOE OMKTIOYeHue Hazpy3Kku. Beicokas
cmabuabHocme u Maislil yposens nynveayui [nasuas yemanoska
8LIX00HbBIX hapavempos pezyismopanu TPYBEQ/TOYHO
IIpedunasnauena onsa pabom ¢ HcudKoOCMAMY, Rpoyeccamu
Maznumnas Pacmeopenus, NpUzomoesieHus 0OHOPoOHBIX CYCHEeHIUN U
Mewanka ¢ IMYAbCUT, WMAMUG 8 KOMIIEKME, UHCMPYMEHM um 1.00
nodozpesom npobonodeomosku. Juanaszon nazpeganus memnepamyp: 50—
300°C. Makc. obwem (H20): 5 1
Munu yenmpugyea ona 3adau muxpopunempayuu u pazoenenus @
. paffowaw duanazone (0o 6000 o6/ mun). Buecmumocmes, mn: 8x2,0. wm 100
Taiive , ABMOMAMUYeCcKoe OmMKpslmue KPbIUIKU, 3dUfURTHAA
Kpbluika
HaumeHoBaHnue
3 |pasgena:
"XAHTEK"
HaumeHoBaHue
4 Ea:me.na:
DNeKTpOIHEpreTHK
a"
HaumeHoBaHHe HanpaBieHus: "EcmecmeeHHOHQyYHAA HANpagIeHHocmb "
HaunmenoaHue
| | pasnena:
"EcTecTBEHHOHAY4H
as HanpaBIEHHOCTB"
Obecneuusaem geuinonnenue 1a6opamopibix pabom no XUMuu Ha
Hugposas VPOKGX 6 OCHOGHOU WKOIE U NPOECKMHO-UCCIE006aMeNbCKON
nabopamopus desmenvnocmu yuawjuxca. Komnnexkmayus: bBecnposoonon
"Xumua" MYAbMUOAMYUK NO XUMUU € 3-M5I GCMPOCHHBIMU OAMYUKAMU! wm 4.00
npoghunenas Ons Hamuux pH ¢ ouanazonom usmepenus ne ysce uem om 0 do 14 pH
nedazoz2a Hamuux anexmponpogodumocmi ¢ OUGRA30HAMU UIMEPEHUA He

yorce wem om () 00 200 mxCm; om 0 do 2000 mxCm; om 0 9o 20000




=

HaumenoBanue
oGopyaoBaHus
(PBIT1O)

KpaTkHe npumepHbIe TexHHYecKHe
xapakrepuctuki (PBI1O)

Eannvna

H3MepeHHs

Konuuecrso

MECwm damuux memnepamypul ¢ OUanazoHoM uzMepenus He yorce
yem om -20 00 +140C Omodenvuvie damuurku: Hamyuk
onmuuecxon niomuocmu 525 nm Axceccyape: Kabeno USB
coedunumensuulli 3apsidnoe yempoticmeo ¢ kaberem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamkoe pyxogodcmeo
1o srcrayamayuu yughposoii nabopamopuu Habop nabopamopuoii
ocuacmru flpozpammnoe obecnevenue Memooduueckue
pexomendayuu ne menee 40 pabom Hanuvue pycckoaszwiuHozo
catima noddepxcku Hanuyue sudeoponuxos.

Lugpposan
nabopamopust
"Puzuxa"
npounshas ous
nedacoea

Obecneuusaem sbinonnenue SKCNEPUMENMOE RO MeMam Kypca
pusuxu. Komnnexmayus: Becnpogodnoii mynemudamuux no
Guzuxe ¢ 6-10 6cmpoennvimu damyuxamu: Lugpposod damuux
memnepamypel ¢ Ouana3oHoM usmepenus e yaxce yem om -20 do
120C Hudpposoii damuux abcomomnozo dagnenus ¢ QUanasonom
uzmepenust e yxce wem om 0 0o 500 klla Jamuux maznumunozo
HOAA ¢ OUANA30HOM UaMEpeHua ne yace wem om -80 do 80 mTn
Hamuux nanpaxcenus ¢ OUANA30HAMU UIMEPEHUS. HE YICE YeM Om
-200+2B; om-500 +3B; om-10 00 +10B; om -15 oo +15B
Hamyuux moxa ne yoice wem om -1 00 +14 Jamuux axcenepomemp
¢ nokazamenamu He menee yem: =2 g; +4 g; £8 g Omdensvheuie
yempoiicmea: USB ocyunnoepagh ne menee 2 kanana, +/-10 B
Axceccyaper: Kabenv USB coedunumenvuuiii 3apsonoe
yempoucmgo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4. 1
Low Energy Koncmpyxkmop 013 npogedenus sxcRepumenmos
Kpamkoe pykosodcmeo no sxkcnayamayuu yughpoeoil
nabopamopuu IHpozpavmuoe obecnevenue Memoduueckue
pexomendayuu (40 pabom) Hanuvue pycckoazeiunozo caima
nodoepaicku Hanunue sudeoponuxos.

um

4.00

Lugposas
nabopamopus no
Quszuonozuu
(npoginehslii

YpoeGets)

Obecneyugaem nposederue uccied08anus RO PYHKYUOHUPOBAHUIO
uenogeieckozo opeanusma. Komnnexkmayus: BecnpogodHoii
MYALIMUOAMUUK NO usUON02UYU C 5-10 BCMPOCHHBIMU OAMYUUKAMU:
Hamuux apmepuanenozo dasnenus (0...250 mm pm. em.) Jamvuux
nYAILCa € OUANA30HOM usMepenus He yaice yem om 30 do 200
Yo/mun Jamuuk memnepamypel mena ¢ OUana3onoM UsMePenus He
yorce wem om +235 0o +40C Jamyux vacmomel ObIXQHUs ¢
QuanazoHom usmepenus He yoce yem om 0 0o 100 yurxnos/mun
Hamyur yckopenua ¢ nokazamenamvu £2 g; =4 g; +8 g Omodenvhvie
yempoiicmea: Jamuux KT ¢ ouanasonom uzmepenus ne yoce uem
om =300 0o +300 mB) Jamuux cunomep ¢ Quanazonom uzmepenus
He yxce yem om 0 0o 40 H Jamuuk oceewjennocmu ¢ duanazonom
uzmepenua ne yace wem om 0 0o 180000 ax Axceccyapwi: Kabens
USB coedunumenshuiii 3apadnoe yempoticmao ¢ kabenem
miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOBOOCMEO No sKCAIYAmayuu yuhposon aabopamopuu
[Ipoepammnoe obecnevenue Memooduueckue pexomenoayuu e
menee 20 pabom Hanuuue pycekosizelunozo catima noddepoicku
Hanuuue gudeoponukos.

utm

1.00

Muxkpockon
yughpoeoi

Tun muxpockona: buonozudeckuti Hacaoka mukpockona:
MoHoKynapHas Hasnauenue: nabopamopneiii Memoo
uccnedosanus: ceemnoe none Mamepuan onmuxku: onmuyeckoe
cmerio Yeenuuwenue mukpockonda, kpam: 64 — 1280 Oxynspur:
WFE16x Otvexmuser: 4x, 10x, 40xs (noonpyscunennsiii)
Pegonvgepran 2onoeka: na 3 obvexmusa Tun nodceemru. 3epraio
wiu ceemoduod Pacnonoxcenue nodceemyu: GEPXHAA U HUHCHAA
Mamepuan kopnyca: memann IIpedmemuorti cmonux, mm: 90
Hemovnux numanus: 220 B/50 Ny Yucno mecanuxceneii:

uim

15.00

Hughposas

Obecneuugaem npogedenue yHebHo20 IKON02UYECKO20

uim

5.00




n/n

HaumeHoBanue
obopyaoBanus
(PBI1O)

KpaTtkune npumepHbie TeXHHYeCKHe
xapakTtepucTuxku (PBIIO)

Eannnua
H3IMepeHUs

Konauyecreo

nabopamopus no
3KOA02UU

MOHUMOpUH2A UHCMPYMenmansnbimMu memodamu. Habop
RpUMeHaemcs npu U3y4eHuu JKoNo2uU, OUONO2UN, XUMUL,
2eczpachuu u npupodosedenun, a markice Ons UHOUBUOY AIBHBIX
UCCTE008AHUA U NPOEKMHOU OEAMENLHOCIIU UK ObHUKOB.
Komnnexmayus: Bechposodnoii Mynemudanmyux no
IKON02UHECKOMY MOHUMOPUHEY € §-10 BCIMPOEHHBIMYU OAMYUKAMU!
Hamuux numpam-uonos Jamuux xnopud-uornoe Jamuux pH c
Ouanazonom uzmepenus He yace wem om 0 do 14 pH Jamuux
enaxcHocmu ¢ duanasonom usmepenus 0... 100% Jamyux
OCBEWEHHOCMY ¢ OUANAIOHOM UIMEPeHUs He Yace yem om 0 0o
180000 ax Jamuux memnepamypei ¢ duanazonom uzvepenus ne
Yorce wem om -2() 0o +140C Jamuux snexmponposodumocmu ¢
Quanasonamu usmepenus ne yxce vem om 0 0o 200 mxCm; om 0 0o
2000 mxCa; om 0 9o 20000 meCwm Jamyux memnepamypel
OKpyJHcaloujel cpedel ¢ OUANAZOHOM UBMEPENUS HE YIHCE HeM O -
20 00 +30C Omoenvhvie damuuxu u myrsmudamuuru: Jamuux
36YKA ¢ hyHKYUell UHME2PUPOBAHUS C OUANAZOHOM UIMEPEHUS
yacmom He menee yem om 30 'y 0o 8 kly; Jamuux enaxcrnocmu
HOY8bI ¢ QUANA30HOM usMepeHus He yxce yem om 0 0o 50%
Hamuuk oxucu yenepoda ¢ Quanazonom usMepenus He yice yem
om 0 do 1000 ppm Mynemudamuux onmuyeckoii niomuocmu u
MYMHOCIMU CO BCIMPOCHHLIMYU 0aMYUKAMU: JJamuux onmuyeckoi
naomuocmu 470 um ¢ duanasonom usmepenus om () do 2 D
Hamuuk onmuveckoii nnomuocmu 525 um ¢ duanasonom
uzmepenus om () 9o 2 D Jamuux onmuueckon nnomnocmu 630 um
¢ duanasonom usmepenun om 0 0o 2 D Jamyux smymuocmu
pacmeopoé ¢ ouanaszonom usmepenus om (0 9o 200 NTU
Axceccyaper: Kabene USB coeounumensnuii (2 wem.) 3apsonoe
yempoiicmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4. 1
Low Energy Cmepoicenb 0na 3axkpenienus OamyuKkos 6 Wmamuge
Kpamkoe pykosodcmeo no sxcnnyamayuu yughposo
nabopamopuu lpocpammuoe obecneyenue Memoduueckue
pexomendayuu ne menee 20 pabom Ynaroexa Hanuuue
PYCCKOAZBIYHO20 Ccauma ROOOEPIICKY, HATUYUE GUIEOPOIUKOE.

HaumenoBauue Hanpasnenns: "Komnsiomeproe u npesenmauuonnoe o6opyooeanue”

HaumenoBanue
paszena:
"KommnsloTepHOe U
MPE3CHTAUHOHHOE
obopynosanue"”

Humepaxmuenwii
KOMWIEKm ¢
GUIYUCTUMETBHBIM
bnokom u
MOOWIbHBIM
KpenieHuem

HumepaxmugHvlil KOMIIEKC C B6I4UCTUMETLHBIM OIOKOM U
MOOUTbHBIM KpenIeRUeM OONHCEH COOMEEMCMBOBAMb CAEOVIOUUM
mexnuveckum mpe6oganusm.: Pazvep duazonanu: ne menee 74
ortivmos; Paspewenue skpana no copusonmanu: e menee 3000
nukceneii: Paspewenue sxpana no eepmukanu: ne menee 2100
nuxcenei; [Toodepocka paspewenusn 3840x2160 nuxceneii (npu 60
Ty): 0a; Hanuuue scmpoennoi akycmuyeckoti cucmemst: oa;
Konuvecmso moyex kacanus: ne menee 20; Beicoma
cpabamelganus ceHcopa om ROBEPXHOCMU IKPana: He boiee 3
muarumempog; Bpems ominuxa cencopa kacawus: ne Goaee 10
MuanucekyHo, Bempoennvie dhyuxyuu pacnosnaganus o6vexmos
kacanus: 0a; Konuwecnao no00epicusaemulx Cmuwiycog
00HOBpemenHO: He menee 2; Boamoocnocme nodiuouenus k cemu
Ethernet nposodnuim cnocobom: 0a; Bosmachocms nodkinoyenus
x cemu Ethernet 6ecnpogodnvim cnocobom (Wi-Fi): oa;
Bosmoorcnocme ucnons308anus 1a00KU 8 KaYeCmee UHCHIpYMeHma

uim

cmupanua: da; Harnuwue unmezpuposannozo damyuxa

1.00




n/n

HaumeHoBanue
00opynoBaHus
(PBI1O)

KpaTkune npumMepHble TeXHHYeCKHe
xapakrepuctiku (PBI10)

Eannnua
H3MepeHHsn

Kosnnuyecrso

OCBeUeHHOCU ONA ABMOMAMUYECKOU KOPPEKYUU APKOCIU
nooceemxu: da; Hanuuue ghynxyuu becnposoonoi nepedayu
usobpaxcenus ¢ yempoiicms na 6aze OC Windows: da; Hanuuue
gynkyuu Gecnposoduoil nepedauu uzobpadicenus ¢ yempoticme Ha
baze OC MacOS: oa; Hanuuue gynxyuu 6ecnposoonoii nepedayu
usobpaccenus ¢ yempoticms na 6aze OC iOS: da; Hanuyue
ynryuu Gecnposodroil nepedayu uzobpasicenus ¢ ycmpoiicma Ha
base OC Android: 0a; Bosmoocnocms ydanennozo ynpagnenus u
Mouumopunea: oa;, Hanuuue kpennenus 6 komniexme: da;
Hanuvue cnoma na kopnyce 01s ycmanosku 00nonHUmensHo2o
sulvuciumenshozo dnoka: oa;, Maxcumanshetii noddepicugaemuiii
00veM onepamugHoll nNaMAmu OONOTHUMENbHO20
sbliucIumensHozo broka: He menee 8 I'o; Maxcumanshii
noddeporcusaemsili 06veM HaKonumens QONONHUMENbHO20
sbryucumenvrozo bnoxa: He menee 128 I, Pasvem ons
ROOKIOYEHUS DONOTHUMENBHO2O GLINUCIUMENBHOZ0 DIOKT ©
KOHMAaKmamu 31eKmponumantis elHucIumensHo2o Groxa om
8CMPOEHH020 BOKA NUMAHUA UNIMEPAKMUBHO20 KOMIAEKCA U
Konmaxkmamu 018 ROOKTIoNeHUs yuposoeo audeocuznana u USB
0415 ROOKNIOHEHUA CeHCOPd KACANUA; HaTuule;
Tpouseodumenvrocmo npoyeccopa dononnumensnozo
BbINUCTUMENbHO20 GNOKa (3Hauenue nokazamens «CPU Marky no
mecmy «Desktop CPU Perfomance»
https:/fwww.cpubenchmark.net/desktop. html wiu no mecmy
«Laptop & Portable CPU Performances
https.://www.cpubenchmark.net/laptop.html): ne menee 7000
edunuy, Paspewenue na evixode gudeoadanmepa
gblyucIumentbHoz0 610Ka npu pabome ¢ UHMeEPaKMuGHLIM
Komniexcom: ne menee 3840 x 2160 nuxcenen npu 60 I'y; Hanuvue
Y 00nOIHUMENbHO20 GLIYUCTUMENbHO20 610KA BeCnPOgOOH020
modyna Wi-Fi ne nunce 802.11a/b/g/n/ac; Maxcumansrurii
Ypoeere uyma npi pabome GoNOTHUMENBHOLO GUIYUCTUMETBHO20
bnoka: ne 6onee 30 0bA; Hanuuue 8 komuiexme MobUILHO20
MeManIuieckoe0 Kpennenus, 00ecnevusalonezo 60IMONCHOCHb
HANOALHOU YCMAHOBKU UHMEPAKMUGHOZ0 KOMNIEKCA, C
HePeOsUNCHOU KONeCHOU BA30i U 60IMONCHOCIMBIO uKcayuu
KOREC OIS UCKTIOYEHUS HENPOUZBOILHO20 OGUNCEHUA,
IIpedycmanosnennas onepayuonnas cucmema c zpapuieckum
noibz06amensekum unmepgheticom, obecnevuaaouan padomy
paL’H.DGC.m‘p(IHEHHbL‘C 06[703036!”?&'?})}'{61.‘( U Oﬁll{t’:’C!iC‘JT?@.WHbtx
npunodicenun: naruuue, Pynkyus spaguueckozo
KOMMENMUPOBAHUS HOBEPX. NPOUZEONbHO20 UZ0OPANCEHUA, 8 MOM
wuCAe Om QUIUNECKU ROOKTIOYEHH 020 UCIMOYHUKA 6UOEOCUSHANA:
Hanuuue, Hnmespupogannuiii 8 nonvzosamensekuti unmepgheric
@yuryuonan npocmompa u pabomel ¢ aiiiam OCHOGHBIX
popmamos ¢ USB- nakonumenedi wiu cemesozo cepeepa: Hatuuue;
Humezpuposanunvie cpedcmea, obecnevusaoujue credyiouuts
DYHKYUOH@I: — CO30AHUE MHO2OCMPAHUNHBIX YYeOHBIX 3aUAMUL ¢
UCNOAb30BAHUEM MEOUAKOHIMEHMA PATUYHBIX HOPMaAMOs, —
coz0anue naonucell ¥ KOMMEHIMApUes HOGEPX 3anyujeHHbIX
APURONCEHUT, — PACRO3HABAHUE DUSYD U PYKONUCHO20 MEKCMma
(pycexuil, auenuiickuit A3vIKU), — HATUNUE UHCIPYMEHMOG
pucosanus zeomempuyeckux gueyp u aunuti. Bempoennsie
GyHryUn: — 2eHepamop cIyHalnbX Yuceln, — KalbKyIsmop, —
IKPAHHAA KIGeuamypa, — maimep, — pedaxmop
Mamemamuyeckux ¢yopmyn. IneKkmponnsle Mamemamuieckue
UHCMPYMEHMbL, — YUPKYIb, — VONbHUK, — TUHEUKA, —




n/n

HaumeHnoBanue
obopynoBanug
(PBI10O)

KpaTkue npHMepHble TeXHHYeCKHE
xapakrepucTuku (PBITO)

Eaunnna
H3MepeHHst

KonnuecrBo

mparcnopmup. Pexcum «6enoti 0ocku» ¢ B03MONCHOCHIbIO
CO30aHUA 3AMEIMOK, PUcoBanus, pabomsl ¢ mabnuyamu u
epauramu: nanuyue. Hmnopm cpaitnoe gpopmamos: PDF, PPT,
PPTX

Daunuapm

Paszmep paboueii obaracmu: ne menee 700x1000 ymm

2.00

Tenescra ona
3apAOKYU U XPaHeHUs
HOYmoyKos

IMUn Kopryca: Meman, 803MONCHOCTb OE30naCH020 3 U eHHOZ0
3AMKOM XPAHeHus HOYMOYKOE: Hanuyue, GOIMONCHOCHb 3APAOKU
HOYMOYKOB: Hanuyue, ROOOEPHCKA HOYMAYKoG n. 1., Hatuyue
poymepa Wi-Fi cmanoapma 802. 1 In uru cospevennee: | wm.
noododepxcka noymbykos n.1; konuvecmso noymoykos: om 15
wmyK, nodoepxcka noymoyxos n.1; Hanpsaowcenue numanus;
220B\50I'y; ITompetaaeman mowHocme, Bm (maxcumym): 2500;
lTompebnaemuiti mok, A (maxcumym): 12; Jnuna winypa
NEKMPONUMAHUa: om 2,5 Mempa, 3auuma om nepeHanpsicers,
KOopomKo2o 3ameikanws: narudue;, Koneca ons nepedsudicenus ¢
IMOPMO30M. Haluvue.

um

2.00

MDY mun 2

Tun yempoticmea: Muozogynkyuonansnoe yempoiicmso (M®Y);
Hsemnocme nevamo: yeemnasn; @opmam nevamu. He menee A4;
Tun ckanuposanus: npomaxcHoniy/nianwemustii; Bo3moxcHocns
CKanuposanus 8 ghopmamax: He menee A4; Cnocof nodxnoyenus:
LAN, Wi-Fi, USB.

2.00

MDY mun 1

Tun ycmpoiicmea: Muozogynxyuonaistoe yempoiicmeo (M®@Y);
Ueemnocme nevams: wepno-tenas; Texnonoeus nevamu:
anekmpozpagpuneckan (nazepuas, ceemoouoonas); Popmam
nevamu. ne menee A4; Tun ckanuposanus.:

npomAaXcHvlty/ nanuemnbili; BoavoscHocms ckanuposanust 6
Gopmamax: ne menee A4; Cnocob nodxmovenusi: LAN, Wi-Fi,
USB

utm

3.00

Hoymbyx

Dopm-haxmop: Hoymbyk, Pazmep duaconanu: ne menee 15.6
oioumos, Paspewenue skpana: Full HD, Quad HD wnu Ultra HD;
Obwuit 06vem ycmanosiennol onepamuenoil navsmu. He mexee 8
Ibaiim; Maxcumanenbiii 06yui noodepaicucaemviii obvem
onepamusHou navamu. He menee 16 Foaum; Obwvem SSD
Haxonumens: ne menee 240 I'baiim; becnposoonas cesze: Wi-Fi;
Konuwecmso ecmpoennvix 6 kopnyc nopmog USB: we menee 2, u3
Komopeix He meHee | donxcrno beime USB sepcuu ne nuxce 3.0;
Paspewenue g36-kamepu, Mnukcens: ne menee 0.3; Bempoennsiil
murpoghon; Knaguamypa ¢ packnaokou u MapkiposKoil Knaguu
OWERTY/HLIYKEH; Moddepacka cmandapmos 6ecnposoonol
ceazu: 802.11a/b/g/m/ac; Mpoussodumensiocme npoyeccopa
(3uauenue noxazamens « CPU Marky no mecmy «Laptop &
Portable CPU Perfomance»
http./www.cpubenchmark.net/laptop.html): ne menee 5000
edunuy, Hanuyue manunyiamopa meiib 6 KomMniexme: 04,
Yemanosnennas onepayuonnas cucmema ¢ epauyeckum
nONL30CGAMENLCKUM UHMEPHENCOM, CBEOeHUA O KOMOPOM
GKANOYEHb! 8 COUHDBIT PLeCmp POCCUTICKUX RPOZPAMM 0151
AEKMPOHHBIX BINUCTUINETbHBIX MAWUH U A3 OaHNbBIX,
Yemanosnennurit nacem ogucnozo npozpammuoco obecnevenus,
COBMECMUMO20 C YCIMAHOBTIEHHOU ONEPAYUOHHON CUCHEMOT,
€BE0CHUA O KOMOPOM BKIIOYEHDBI 8 OUHBIT PeeCp POCCUTICKUX
npozpamMm OIA 21eKMPOHHBIX GblYUCIUMETbHBIX Mautun u baz
OaHHbIX.

uim

30.00

Hau

MeHOBaHHE HanpaBJieHHs: ""Texnoso2uueckan nanpagieHnocnb,

POBO"

HaumeHoBaHue
paznena:
"TexHonaoruyeckas




n/m

HaumeHoBaHue
obopynoBanus
(PBI1O)

KpaTkne npumepnbie TeXHHYecKHe
xapaktepuctuxu (PBI1O)

Eannuua
H3MepeHus

KoaundecrBo

HanpaBJIeHHOCTb.
POBO"

Jlabopamopnutii
KomMniexc ons
U3YYEHUS
pobomomexnuru, 3D
MOOETUPOGaHUA U
NPOMBIULTEHHO20
ouzauna

Komnnexc cocmoum us c6opro-paséoprozo 3D npunmepa,
pyurozo 3D ckanepa u npoapammuozo obecneyenus o
pomozpavmempuu. Coopro-pazdopueii 3D npunmep. Obnacme
nevamu: 200 vy x200 mm x 200 mm Maxcumarsnan ckopocme
nevamu, cm3/u:> 30 Ckopocme nepemeiyenus nedamarouedi
2onosku, mym/c:z 80 Tun cosmecmumozo ¢ 3D-npunmepom
nnacmuka: PETG, SBS, PLA, ABS Humepgpeiic nodxmouenus: USB
Flash Kanubposka nnameopme : [oryasmomamuyeckas
Konuuecmeo conen na newamaioweii zonoexe: om I wm
Munumansnas momyuna cnoa: = 0.01 u < 0.05 mm Huamemp
cormaa: 2 0.3 u < 0.5 mm Makcumansras memnepamypa
newamaioweti eonosku: > 250 epao. C Oxaasxcoenue 30Hbl REYamu:
Hsyxcmoponnee Maxcumanvuas memnepamypa nramgopmul ons
nevamu:< 150 epao. C Tun nnamepopmer ona nevamu:
Todozpesaeman cvemnast na 3axcumax, guxcupyemasn na
niamgpopme Hanuuue 3akpeimozo kopnyca: Hem @opmam
Ghaiioe ona nevamu: GCODE Tun ynpasnenus npunmepom:
ITanens ynpasnenus ¢ ducnieem na Kopnyce ycmpoiicmsa Tun
HARPAasIAIOWUX. KOHCMPYKyuonnsld npodune Pyunon 3D cxanep.
Tounocmo ckanuposanus: > 0.05 u < 0.1 mm Cxopocme
CKANUPOBanus, MiH. moyex/cex: > 2 Qopmam coxpanenus
pesyasmamos ckanupoganus: vrml, ply, obj, stl Bosmoscnocne
cianuposanus ¢ yeeme: [a Hanuuue cencoproeo sxpana: nem
Hauna USB-nposoda:> 3 m Texnonozus 3D-

ckanuposanun: Onmuyveckan 3azpysrka npecemos(uab0108)
ckanepa:nanuiue Pynkyuu nocmobpabomru: Obpeszka modenu,
Pazoenenue modenu Ha omoervubie vacmu, Yoanenue TuuHux
anemenmos, Yoanenue omeepemuti, cozoanue
omopeanucmuuroii mexcmypui, cpasnenue 3D modeneii mexcdy
coboi, uzmepeHe pamepos Modenell ceyeHuIMuU 6 PYYHOM
pescume, axcnopm cevenuti 6 XLS lpoecpammuoe oGecnevenue ona
CO30aHUA MOORIEH MEMOOOM POMOSPAMMEMPUN. HATUHUE
Vinpagnenue nosopomsim cmonom no Wi-Fi: la Munumanenoe
paccmosnue CKaHuposanua: <25 cm

wm

3.00

Bazosurii
pobomomexHuyecku
i Habop

Obpazosamenviblii Habop dorxcen npedcmaensme coboli HABOP
Onsi paspabomrku nPOSPAMMUPYEMbIX MOOEIE dGMOHOMHBIX
pobomos. B cocmas nabopa oonsichel 6xo0ums:
KOHCIMPYKMUGHbBLE, COCOUHUMENbHBIE U KDENENHCHBIE INeMeHNbl U3
nracmuxa u aniomunus - ve menee 100 wm, npoepammupyemoiii
Konmpoanep - He menee luim, anekmpoosuecament HOCMOAHHOZ0
MOKa ¢ KpYMAwuM MOMeHMoM He MeHee 3,6 ke/em - ne menee 2
uim, 0amyuKy U INEKMPOHHbIE KOMROHEHMbI- He MeHee 6 wm,
AKKYMYIAMOpHYI0 Gamapeio ¢ Hanpasjicenuem He menee 6B u
emkocmoro ne menee 1500 mMAy - ne menee I wm, 3apaduoe
yempoucemeo 05l akkyMyasmoproi Gamapeu - ne menee I wim.
IIpocpammupyemuiti konmpoiep QondceH CoOepHcams: ROPMbl
018 AHQI0208bIX OAMYUKOE - He MeHee 3 uim, nopmel Ols
yughposeix damuuros - ne menee 3 wim, nopm ons [2C yempoiicmes
- ne menee | wm, nopm 0iis cepeonpugoooe - He menee 6 wm,
ROpM O MOMOPO8 - He meHee 2 wim, nopm dis IHKOOEpos - He
menee 2 wm, obvem flash navsamu ne menee 32 kb.
Hpoepaw.-wupye.wbz1? Konmpoiiep Q0IdHCEH 056(‘”8”1160”?!‘)
BO3MOINCHOCHb NPOZPAMMUPOBaUA pOHOMOE 6 cpede Oi04HO-
epaghuveckozo muna uau ¢ c0O00HO PACKPOCIPAHAEMbIX CPedax
Paspabomiu ¢ HOMOWBIO MEKCMOBO20 AILIKA HPOSP AMMUPOGAHUA.

uim

8.00




HauMeHoBaHHe

Ne oSopyaosanns KpaTkue npuMepHble TeXHHYECKHE Eannunua o
n/m (PBIIO) xapakTepuctuku (PBITIO) H3MepeHus
Hamuuxu u a1ekmponnsie KOMROHEHmbL DOINHCHBI COOCPACAMD.
Vaempasayxosott oamuuk paccmosinus donxcen obecnevusame
COOPAHHYIO MOOETb BOIMONCHOCMBIO UIMEPAMb PACCMOSHUE HE
Mmenee 4 mempog - ne menee Tum, Knonka-modyns doncen
obecnevugams cobpaniyio Mooenb 60IMONCHOCIbIO ORPEdensmb
Haxcamus Ha KHONKY - He menee lwm, Jamuux yeema dondcen
obecnenusams COOPAHNYIO MOOEIb BOIMOACHOCIBIO ONpPedeneHs
yeema obvexma, npednaznaven Ons uzmepenus RGB-
COCMABASIOUJUX U YPOBHA OCEEUJCHHOCMU, OAMYUK QONNCCH
cooepaicams He Menee 12 ceemouysemeumensHbiX INEeMeHINoE - He
menee | wm, 3ymmep-modyne donxcen obecnevusams cobpannyio
MOOeNb 60IMONCHOCIIBIO BOCHPOUIRO0UNML 36VKU, HOMUHWIHAA
yacmoma He menee 4xly, unmencusrnocme ne menee 80 0b5- ne
menee I wm, Wi-Fi-modyae donxcen obecnevusame
BOIMONCHOCIb NOOKTIOYEHUA COBPAHHBIX POOOMOMEXHUYECKUX
modeneii k cemu, loT obnakam u seb-cepeucam, pabouee
Hanpasicenue modyas - 3,3B, nopmos 88oda gei60da Modyis - e
Menee 5 - He menee | wm, Munu-pene ¢ paboyum nanpsiicenuem @
duanazone om 3,3 0o 3B, nompebasemoiv moxom 7ImA u
MAKCUMATOHBIM KOMMYMUpyemolm Hanpaxcenuem 288
ROCMOAHH020 moka/2308 nepemennozo moka, pecype
yempoticmea ne menee 50 meic. nepexniovenuli - ne Menee | wn;
Bxodaue & cocmag KOHCIMPYKMOPA KOMAOHEHMBL QOINCHbI Gbib
coemecmumeol ¢ KOHCMPYKIMUBHBIMU 2J1eMEHMAMU, d MAKICe
obecneyugams o3IMONCHOCING KOHCMPYKMUGHOT, annapamnoti u
MPOZPAMMHOTU COBMECIMUMOCIU C KOMPIEKMYIOWUMU U3 COCMA8d
Habopa.
Habop oan
bvicmpozo
npomomunuposanus | Oononiamublii KOMReIOMep: HATUYUE, KAPMa NAMAMU C
NEKIMPOHHBIX npedycmanoGneHHoll ONepayuoNHOU CUCMEMOT. Hatuyue, OIoK i 8.00
yempoiieme Ha RUMAHUS: Haluyue, Komniexm Kabene O NOOKIIOYEeH U '
OCHOGE Hamuyue
OOHORIAMHO20
KoMnblomepa
Habop ons
bvicmpozo
HPOMOMUNUPOBAHUS
ANEKMPOHHBIX o
. Muxpoxonmponnepnas miamghopma co ecmpoennoim
YEMpoucme na urmepnpemamopom JavaScript: Haruyue, Komniexm wm 8.00
ocnose paduodemanen: namudue, IAMA PACUUPEHUA. HATUYUE
MUKPOKOHMPOATEPH
ot nramgopmul co
6CMPOSHHBIM
UHMEPNPEMamopom
Habop ons
bvicmpozo
RPOMOMURUPOBAHUS
SNEKMPOHHBIX Muxpoxoumponnepnas naamgpopma Arduino: Hamuyvue, KoMmmwiekm o 8.00
yempoucms Ha paduodemaneit u NPOGOOOE. HANUNUE, MAKEMHAA WIAMA: HATUYUE
ocHoge
MUKPOKOHMPORAEPH
ol namghopmul
Asmonomusiit pobom | Yuebnas modens agmonomHoz0 MobuneHo20 poboma c
MAHURYIAMOP € manunyaamopom. Mobunshutii pobom donxecen npedcmasisme — 4.00
Konecamu cob0il YembIPEXKONecHYI0 NIAM@OpMY 6CeHANPAGICHHOZO

GCEHANPUBIEHHO20

OBUNCEHUA. ﬂeueameﬂu GE‘CH{EIHO‘(HMC‘ 4 uun, Kamepa ¢ yeiom




n/n

HaumeHoBanue
obopynoBanus
(PBIT1O)

KpaTkue npumepHble TexHHYecKne
xapakrepuctuku (PBITO)

Eaunnua
H3MepeHust

Koanuecrso

OBUNCEHUA

obzopa 120 epadycoe ¢ 5 mn. B cocmae komniexma 0oancHo
6x00umv: Mexanuueckuii 3axeam unghpaxpacheiii nazep 2-x
0CeB0U NOOBEC AKKYMYNIAMOP KONECA GCEHANPABNEHHOZ0
QBUIHCEHUS. NPOZPAMMUDYEMbLI KOHMPOITED C 60IMONCHOCHILIO
npo2paMMuposanus 6 cpede BnoyHo-zpagunecko2o muna u e
C80600HO pACNPOCHMPAHAEMBIX CPEOax pazpabomKu ¢ NOMouybIo
MEKCMOBO20 A3bIKA NPOSPAMMUPOSANUA OGIMYUK 36YKA OAMYUK
cnedosanusi tunuu FPV pexcum 6ozmoocnocms ynpasnenus ¢
MOOUIBHO20 YCMPOTICMBA Yepe3 HPUIONCERUE NPOPaAMMUP OBAHUS
Ha Azeicax Python, Scratch a maxaice cucmema mexnuyeckozo
3peHUs 018 AGMOMAMUYECK020 OOHAPYHCENUS U PACROIHAGAHUA
3adanusix 06vexmos 6 pabovel sone. [Toddepacka RaspberryPi
Haiyue [Toddepycra Arduino namunue Moddepacka Micro:bit
Hanuuue CMenubill MEXaHUYeckuti 3axaam, YCmanaeugaemMslli Ha
nosUXCHYI0 niam@opmy ceepxy nanuyue Mexanuueckuii 3axeam,
Yemanagiugaemulil Ha NEPEOHIOI0 Yacms NOOGUNCHOU naamgopmet
Haauyue BozvwoscHocme MeHAmb uHgpakpacuyio nywmxy Ha
MEXAHUYECKUL 3aX6aim Hanu4ue

Ob6pazosamensbHulti
Habop Ot u3yHeHus

MEXHONOZUN 653U U
IoT

O6pazosamensholil HABOP NPEORA3HAYEH ONA UIVYEHUS OCHOB
npusmeHeHus mexnonozuu "Humepuem eewen"” u cesizu 6
pobomomexnuyeckux cucmemax. B cocmas nabopa donxcen
EX00UMb KOMIIEKM KOHCMPYKMUGHBIX 2]1eMeHMO8 U3 Memaiia
01 cbopKu Modenu MoGWIbHOZ0 POBOMA C 3AXEANHBIM
yempoiicmsom. B cocmas nabopa donocen axodume komMniekm
KOHCMPYKMUBHBIX 2NEMEHIM0E 0N COOPKU MOOCTU (YMHO20»
30anus. Bee kommnexmyiowue u yempoiicmeaa, exooswue 8 cocnag
Habopa, Q0/ocHbl Dblmb COBMECMUMBL OpYe ¢ OpyeoM
KOHCHIDYKITUBHBIM, JIEKMPULECKUM, ARAAPAMHBIM U
npozpaMmHueivM obpazom. B cocmas nabopa donscno exodums:
nPUBoO ROCMOAKHO2O MOKA C OUMYUKOM NOJONCEHUS - HE MEeHee
2um, cepeonpugod Honboll — He meree 2utm, cepeonpuso
Maibitt — He Menee 2uim, kamepa - ne venee lum,
RPOSPAMMUPYEMbITL KOHRMPONIED — He MeHee [uim, akkyMyIamop —
He menee lwm, 3apsionoe yempoticmeo — ne menee luum. B
cocmag Habopa OoNJicen BXOOUMb KOMWIEKI UHINEANEKIMY ANbHBIX
CeHCOpHBIX Yempoticms. Humennexmyanvhole cencopHole
yempoticmea 0onxucHbl npedcmagisims cobol yCmpoucmeo Ha
OCHOBE BLIYUCTUMENbHOZ0 MUKPOKOHMPOIIEPA U BCIPOCHHO20
usMepumenvHo2o snemenma. Humeniexmyanshole ceHcoproie
yempoticmsa 0onicksl 061ad0ame GCMPOSHHBIM YUPDPOBLIM U
ananozoeLIM uHmepgelicom 0as nepedayu Oannbix, a Maxxice
ECMPOEHHbIM nociedogametbhbiM unmepgeticom 0ns
obvedunenus opye ¢ Opyeom 8 ceHcophuie cucmemsl. Komniexkm
UHMENNEKMYAbHBIX CEHCOPHBIX YCMPOUCME QONHCEH COOPHCAMb
— MOOYIb c8emoouodd — e menee 2um, modyis RGB ceemoduoda
— He menee 2uim, mooyie HK-damuuxa nunuu — ne menee 3um,
MOOYIb 36VK06020 usiyvamens — ne mewnee luim, Mooyie
UIMEPeHUs MeMNepamypbt U GIANCHOCHU OKPYICAowell cpedsl —
He menee [uim, Modyie MaKkmosou KHONKU — He MeHee Jum,
MOOYIb OamMYuKa 0ceelyeHHocmu — He meree luim, modyre
OCmeKmopa yposHa wymd — He meree luim, Mooyis usmepenus
0aeNeHUs OKpyAHCcarouen cpedsl — He Mexee [uim, Mooyib
ROMEHYUOMEMPA — HE MeHee 2uim, MoOYib OAMYUKA HOJNONHCEHUSA 6
npocmpancmee — He Menee 1uim, Mooy KOHYEBO20 HPepbidameis
—ne menee lwum. B cocmae nabopa donicen exodunis
npozpAMMUPYEMblll KOHMPOLIep — He menee Juim.
llpoepammupyemsiii konmponiep ondxcen obecnedusams
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HaumenoBanue
o0opyaoBaHus
(PBI1O)

Kparkue npumepHble Texunueckne
xapakrtepuctukx (PBI10)

Eannnua

H3IMEPEHHUS

Konuyecrso

BOIMONACHOCNIL NPOCPAMMUPOBAHUA Ha A3blke JavaScript u
opeanuzayuu web-cepeepa o0Mena OanHbIMu Yepes Humepuem.
lpozpavyupyemsiti Konmpomep doadicen obecnewusams
BOIMOMNCHOCHE NOOKTIOYEHUS BHEULHUX YCMPOTICIE € HOMOUjbI0
unmepcpeticos - GPIO, UART, 12C, 128, SPI, I-wire TTL, RS-485,
CAN, Ethernet ¢ noddepackoii PoE

Komnnexm noneii u
COPEBHOBAMENbHBIX
IneMeHmoe

Komnnexm noneii u copesnosamensruix 3nemenmog ons
NpoBedeHUs: COPeEHOBAHUI ABMOHOMHBIX MOBUTbHBIX POBOMOG

uim

1.00

Yemuipéxocesoti
Yyuebnwiili pobom-
MAHunYIamop ¢
MOOYTBHBIMU
CMEHHBIMU
Hacadkamu

Yuebnoiii pobom-manunyramop npednasnaven Ons 0ceoeHus
0OYHAIOWUMUCSH OCHOG POGOMOMEXHUKY, OTIA NOO2OMOBKY
OOYHaIOWUXCR K BHEOPEHUIO U NOCIEOYIOUeMy UCRONb30BAHUIO
pobomoe 8 npomuluienHom npouzsodocmee. Konuvecmao oceii
poboma manunyramopa - vemeipe. Ilepemewyenue uncmpymenma
8 NPOCMPAHCIMBE NO MPEM OCAM QOANCHO YAPABIAMbCS Ula208bIMU
osuzamensmu. Hanpaxcenue numanus wazoseix 0sucameneii He
Gonee 12 B. Cepgodsucamens wemeepmoii ocu doacen
obecneuusams no6opom uxcmpymenma. Y201 nosopoma
MAHURYIAIMOPA HA OCHOBAHUY BOKPY2 GEPIMUKANBHOU OCU He MeHee
180 epadycoe. [ns onpedenenus nonoxcenus manunyramopa npu
HOBOpOME BOKPYZ GEPMUKWILHOU OCU OOIANCEH UCHONB30BAMBCS
ankodep. Veon nosopoma 3adnezo niewa manunyiamopa ne menee
90 zpadycos. Yeon nosopoma nepednezo nieua manunyismopa ne
menee 100 zpadycos. [Ins onpedenenus nonoxcenus 3a0uezo u
nepeoHe2o niey ManunyIsmopa Ooa’cen UCHOTb306aMbCA
2upockon. Yeon nosopoma no wemeepmoii ocu ne menee 180
apadycos. Jondicia Gbims 6OIMONCHOCE OCHAUJEHUS CMEHHBIMU
Hacadkamu (Hanpumep, depicamens KAPaAnOauia unu
romacmepa, npucocka c cepsodeucamenem, MexanuyecKoe
3UXBAMHOE YCMPOUCMEO C CEPRoOsUzameneM, ycmpoicmao ona
NazepHoil epasuposKu wiu ycmpoiicmeo oaa 3D-newamuy).
Munumanenas koMaiekmayus CMEHHBIMU HACAOKAMU:
RHEEMAMUYECKUT] 3axeam (Npucocka), MeXaHuyeckull 3axeam,
Hacadka depiicamens OiA KApaHOAULa/MapKepa/PyuKY, HAcaoKka
Nepexo0HUK ONst KPenieHUs COBMECIMUMBIX KOHCIPYKMUGHbIX
demajieti U KOHCMPYKYUH, HACAOKA 1A3EPHOT SPABUPOBKY, HACAOKA
3D-nevamu (0na pabomer ¢ niacmuxom PLA ¢ duavempom numu
1,75 mm). HQonowcen Ovime ocrawen cepgonpugodom ons
HHEEMAMUYecko20 1 MeXaHHeck020 3aX6an106, 00ecne usaouum
GpAUeHUe 3AaX6AYECHHO20 obwvexma GO 6pemA nepemewyenus,
noBOPOM nepemenaeMozo obbeKma GOKPYe ePMUKaibHON OCH.
Hns obecnevenus @yHKYyUuoOHUpOBAHUL NHEEMAMUYECKO20 3aX6AMA
Q0n2IceH ObIMb OCHAWEH BCMPOECHHOT 8 KOPRYC MAHUNYASMOpa
nomnou. Jonxcna boims 803MONCHOCIb NOOKTIOYEHUS
QORONHUMENBHBIX YCMPOUCME (HaAnPUMeED, MPAHCROpmepa, peibea
st nepemeyenus poboma, NYI6mMa ynpasieHus mund ONColcmux,
Kamepul MAUWUHH 020 3pEHUst, ORMUYECK020 0amMYUKa, MooyIs
becnpoeoonoeo docmyna). Pobom-vanunynamop donsicen
obecnevyusanis nepemenjerue HACAOKU 6 npocmpadcmee,
AKMUBAYUIO HACAOKU, BOIMONCHOCHTL HOMYUEHUS CUSHATOB8 OM
Kamepul U 0amuUKoB, GOIMONCHOCTb YAPAGHCHUA
OdononHumensHsiMu yempoticmsamu. Mamepuan kopnyca —
anomunutl. Juavemp pabouei 30n6l (6e3 yuema nagecHo2o
uncmpymenma u yemeepmoui ocu) ve menee 330 mm. Humepdheiic
nookmovenus — USB. Joaxcen umemes 03MONCHOCb
aemoHOMHOI pabomel u eHeute2o ynpasnenus. s eneutne2o
ynpasienusn donxcen Obime NPEOYCMOMpPeHr Hyabm, ROOKIGYGeMbill
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n/n

HanmeHoBanne
obopynaoBaHus
(PBITO)

KpaTkHe npumepHble TexHnyeckue
xapaktepuctuki (PBI1O)

Enunuua
H3MepeHHUs

KoanyectBo

Kk pobomy no Bluetooth. Ynpasnsiiowuii konmponnep doncen
Getme coemecmum co cpedoii Arduino. Vnpasnsowuii
KOHMPOINEp COBMECIMUM CO cpedoll npozpammupoeanus Scratch u
Azbikom npozpammuposanus C. Jonowcen obecneyusams nogopom
RO REPBLIM MPeM OCAM 8 3a0auNbIT Y20l U HA 3a0aKHelll Y2od,
ROBOPOM MO HemEepMoU OCU HA 3G0AHHBLU Y20, OGUNCEHUE 8
koopounamel X, Y, Z, nepemewjenue na 3adannoe paccmosnue no
koopounamam X, Y, Z, nepedauy 0anneix o mexyujem noioxcenuu
Yan06, nepedany OGHHLIX 0 MEKYUUX KOOPOUHAMAax uHCmpyMeHmd.
Honscen noddepocusams nepemewjenue 6 dexapmoseix
KOOpOUHAMax u yenax nogopoma ocei, ¢ 3a0aHHOll CKOPOCMbIO U
Yekoperuem. Tunel nepemenjenuii 6 0exapmoguix KoopOuHamax:
OBUINCEHUE NO MPACKMOPUL, OGUICEHUE NO NPAMOT MeHCOY OBYMS
MOYKAMU, NEPENpPHI2UGAHUE U3 MOYKU U MOYKY (nepeHoc
obvexma). Kopnyc donxcen Gbime 8 3auutyeHHOM UCROTHeNUe
(knacca ne nuxce IP20).

Komnnexm ons
UBVYEHUA
OnepayuoOHHbIX
CUCIEM PeIbHO20
BpeMeHU U Cucmem
YRpasneHus
AGMOHOMHBIX
MoBUNbHBIX
pobomoe

Komnnexm ons paspabomxu u uzyuenus modenei
HpOSHAMMUPYEMbIX A8MOHOMHBIX MOOUIbHEIX pobomogs. Yuebnbill
KOMAIEKM Q0NHCEH NO3GOIMb pazpabamuléams G1oYHO-
MOGYABHYIO KOHCMPYKYUIo MoGuabHo20 poboma. B cocmag
MobubH020 poboma donicno 6xodums: Tpuod eedyuyux Konec -
ne menee 2wim. Ipusoo donacen npedcmasnames coboii
INEKMPOMEXAHUHECKYIO COOPKY HA OCHOGe deuzamens
ROCMOAHHO20 MOKA, PECYKMOpA, OAMYUKA ROTONCEHUSA 6ald U
gempoennou cucmemst ynpasnenusn. Cucmema ynpasienus
ApUBooa Q0INCHA 0HECREYUBGME GOIMONCHOCHTL 06 BEOUHEHUA
HPUGOA0E ¢ NOMOIYbIO NOCTEO0BAMEIbHOZ0 uHmepgdeticd,
BOIMOACHOCHTb 3A0AHUSL NAPAMEMPOB KOHMYPOG YAPAGIEHUA,
YHpaeiexue paueHuemM npugodd RO CKOPOCIU U ROJONCEHIO,
Koumpone Hazpysku. Ilpospammupyemeiit konmponnep - ne menee
Twm. Tpozpammupyemuiil kowmpoanep dondxcen obaadame
unmepgpeticamu - USB, UART, TTL, RS485, CAN ona
KOMMYHUKQYUU C ROOKTIOHAEMBIMU GHEUHUMU YCIPOTCMEAMY, d
MaKKHCe YUPPOBLIMU U AHANOZ0ELIMU NOPMAMU GE00A/8WE00A.
Oononaamubiii Mukpoxomneiomep - He mexnee Twm.
OOHoNIaMHLIT MUKPOKOMABIOMED OOANCEH NPedCmasnsims coboil
yempoticmeo ¢ apxumexmypou Muxponpoyeccopa ARM, donscen
obnadame He Menee 2 GLINUCTUMENbHBIMY AOPAMU ¢ MAKMOBOT
vacmomoi e menee 11Ty, Jlazepnuiii ckanupyrowuii darenomep -
ne menee lum. Jlasepneiii ckanupyiowuii dansrHomep onsicen
obecnevugams OUanAIon uaMepenust datbHoOCHU 00 0OBLEKMOS He
Meree 2.5 MemMPOS U CEKIMOP CKAHUPOsanus He menee 360 yanoswix
epaoycos. Jamyux nunuu — ne menee 3 wm. Jamuux donrxcen
obecneyugans demexmuposante TUHUY Ha KOHMPACMHOM (hone U
nepedacame OauHble 8 NPOSPAMMUPYEMbLI KOHMPOoILiep O ee
HQIUYUL BYMEM nepedayy ananoc06020 CUSHANA Wil YUppPoBo2o
cueHana, 1ubo nymem nepedayu yughposo2o naxema OUHHbIX.
Hamvuxa yeema — ne menee 1 wm. Jamyurx Qonxcen pasauvams
HGEH?O&O& OMMEHOK PACRONONCEHHO20 pEC)O;M ¢ Hum obvekma @
RGB nomayuu u obecnevusame nepedavy OanHuix 6
NPOZPAMMUPYEMBITL KOHMPOITED 0 3HAYCHUU KANCO020 YEEN06020
Kanara 6 sude yuhposoeo naxema dannelx. Maccue HK-
daniuxog - ve menee Tum. Maccus HK-0amuuros dondicen 6einb
NPeOHAZHAYeH O OMCAEHCUBAHUA TUHUU 0N OGUINCEHUA
Mobunsrozo poboma. Maccus donxcen cooepocams ne Menee
Gum HK-0amuukos, pacnonosicennslx Ha 00HOH TUHUY,

Cucmema mexnuyeckozo spenus - ne menee luum.  Cucmema

wm
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No HaumeHoBaHnue
| oGopynoBanus

) (PBIIO)

KpaTkue npumepHbie TexHHuecKkne
xapakrepueruku (PBITO)

Eannnua
H3IMepeHus

KoauuectBo

MEXHUYECKO20 3pents 00IHCeH 0b1adams coeMecmuMocmpio ¢
PAsTUNHBIMU NPOZDAMMUPYEMbIMU KOHMPOINEPAMU ¢ ROMOUIBIO
unmepgpeticos - TTL, UART, I2C, SPI, Ethernet. Cucmema
MEXHULECKO2O 3PEHUA QONHCHA 0BECneYUBaAMb 603MONCHOCTb
U3YHEHUS OCHO8 RPUMEHERUA AN2OPUMMOG MAUUHHOZ0 0By eNUs U
Hacmpotiku napamempos nelpocemeii. CUCIEMA MEXHUNECKO20
3peHus QoNHCHA 06ecnevusame QYHKYUOHAN PAcno3NaBaHUs
PAsTUYHbIX 2e0MEeMPUYECKUX 00bEKMOs no Habopy NPUsHAK o,
PAcno3nasanus spaguueckux Mapkepos muna Aruco u op,
PACnO3HABAHUA MACCUBOG TUHUT U INEMEHINOB OOPONCHBIX 3HAKOE
u pasmemku.  Cucmema ynpasnenus moburenozo poboma
QOAACHA NO3BONAMb OCYUECMENSING QHANUS OKPYHCAIOU}eil
obcmanosku 6 npoyecce OguNCeHUA MOOUNLHO20 poboma u
QUHAMUYECKOM USMEHEHUY OKPYXCarouyeli obcmanosx,
ocyuyecmename opMuposanue Kapmel 10KanbHON 06CMAHOGKY
BOKpy2 poboma u A0Kkanuzayus nonoxcenus poboma Ha Kapme,
nocmpoenue 2106anbHol KApMvl OKPYACAIOUe20 NPOCMPaHCmsa.
Cucmema ynpagnenus Mo6uIbHo20 poboma O0INCHA NOEGONAME
OCYWeCMENAMb AHATU3 NTAHA/KAPHIbI OKPYNCAIOW €20
npoCMpancmea, 0OHapyxcenue OKpyxcaioujux obvexmos,
ABMOHOMHOE MIAHUPOSAHUE MAPUWPYMA U 06bEe30a CIamu4eckux
u Qunamuueckux npenamemsuil. Cucmema ynpaeienus
MOeBUIBHO20 poboma dorNcHA 0GECHENUBAMB BOIMONCHOCTb
PASMEMKY Kapmbl OKPYXHCAIOUe20 RPOCMPAanHCmea Ha 30HbL C
PAasiuNHBIMU MPUSHAKAMY, 300a8AEMbIMU ROTb306ameneM (30Hs!
3anpema 018 O8UNCCHUS, OSPAHUMEHUS CKOPOCIY U NLA.).
Cucmema ynpasnenus Mobuibnozo poboma 00axcHa
obecneyusams 803MONCHOCMb 3a0ANUS MOYEK U 30H HA Kapme
OKPYHCAIOW €20 NPOCMPAHCIMEA O ABMOHOMHO20 NEPEMEeHUs
meacdy numu. Cucmema ynpagienus Mouibnozo poboma,
BKIOY Ao an 6 cets nodcucmemsl, MAaKue Kax - cucmema
ynapaeienus dgudxcenuem poboma, cucmema céopa u 06pabomxu
CEeHCOPHOT UHopMay Y, CUCIEMa ROCIMPOCHUA KAPMbl
OKPYAHCAOW €20 NPOCmpancImed u CUCIMeEMA HagU2ayull, D0NNCHA
Goime peanuzosana na 6ase NPOZPAMMUPYEMO2O KOHMPOLIEPA U
OOHORAAMHO20 MUKPOKOMABIOMENA, G MAKHCE YCMPOTicms,
EX00AMUX € cOCmas komnnekma. B cocmag komniekma 001%4cHO
6xodums npozpammnoe obecnedenue Ol RPOSPAMMUPOGAHUA @
mexcmosom pedakmope Ha nodobuu Arduino IDE,
npoEpaMMUpoSanul ¢ NOMOLYLID cKpUnMos na sizbike Python,
paspabomiu cucmem ynpagnenus na ocnoge ROS. Tax dice 6
COCMAs KOMIIEKM Q0JX4CHA 6X00UMb GUPMYATbHAS MOOE/b
MOOUILHO20 POBOMA 6 GUPIMYATLHOM OKPYICEHUU O
MOOENUPOBAHUA ANCOPUMMO8 CUCIIEM YAPAGHENUS. C HOMOUBIO
epaghuueckoii cpedol.

ObpaszosamenvHpiii
Habop 0ns uzyuenus
MHOZOKOMROHEHMHbI
x
pobomomexnuyecku
X cucmem u
MAHURYAAYUOHHBIX
pobomos

Obpazosamensheiil Habop doaxcen Belms HpedHazHaven O
USYYEHUA PODOMOMEXHUNCCKUX MEXHON02UY, OCHOG
UHPOPMAYUOHHBIX MEXHONOZUL U MEXHON02UT NPOMBIULTCHHOT
asgmomamu3ayuu, a maxKkxee MeXHON02UTE HpoOMoOmMunuposanus u
addumueHozo npoussodcmea. B cocmae nabopa dondicuul
EX00UMb KOMWIEKMYIouUe 1 yempolicmea, obnadaiolyue
KOHCMPYKIMUGHOH, GRAAPAMHON 1t RPOZPAMMHOT
cogmecmumocmeio opye ¢ Opyeom. 1) Komniexm
KOHCMPYKMUGHbBIX 3JIeMEHN068 U3 Memaiid u niaacmuxd onst
cOopKu Modenell MAHURYAAYUOHIBIX POBOMOG ¢ Yenogoi
KUHeMamukoil, nockonapaiiershoi kunemamurotl, Delta-
Kuremamukoil. 2) Humeinexmyansnuiii cepgomodyiv ¢
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(PBIIO) xapakTtepuctuxu (PBI1O) H3MEpPEHHS Konuvecrso

UHMEZPUPOBAHHKOM CUCMEMOU YRPABICHUS - He Menee Tum.
Cepsomodyns donacen o6radame UHINESPUPOBAHHOU CUCEMO
ynpasnenus, obecnevusaioujeii 0GPAmMuYIO Cés3b uAU KOHMPOTb
Rapamempog - no1oNCeNUe 6ana, CKOPOCMb BPAlY eHUS, HAZPY3KA
npusoda, a marice 0BCCREYUBAIOUCTI BOIMONCHOCHTb
ROCIEO0EAMENLHO20 NOOKTIOUEHUA Opye ¢ OPY20M U YnpasieHus
CepPEOMOOYASAMU RO NOCTEO0BAMENLHOMY NONYOVYRNEKCHOMY
acuxxpouromy unmepgeiicy.  3) Pobomomexnuyeckuii
KOHmMpoanep, npedcmasnaowuil coboii Modynsroe yempolicmeo,
GrIIOYAKOfee G CeDA OOHORNAMHBIL MUKPOKOMNBbIOMED 0N
GOINONHEHUS CONCHBIX BLINUCTUMENLHLIX ONEPayuil,
nepugepuiinblii KOHMPOIIEP 015 YNPAGIEHUS GHEUHUMU
yempoucmeamu u niamy pacuiupenus 0na ROOKTIOYeHUS 6HEUHIX
yempoucme. Modynu pobomomexnuyeckozo konmponnepa
QONHCHBL 0671A0GMb OOHOBPEMEHHOT KOHCIMPYKMUGHOTI,
annapamHuoll U RPOZPAMMHOL COBMECIIUMOCbIO OpYe ¢ OPY2OM.
PoGomomexnuueckuii Konmponiep 0ondicen yooenemeopame
MEXHUHECKUM XAPAKMEPUCMUKAM: KOT-GO A0Ep 8CMPOEHHO20
MUKPOKOMAILIOmepPa - He MeHee 4, makmosan 4acmoma 10pa - He
menee 1,2 I'Ty, obvem O3V - ne menee 512 M6, nanuvue
unmepgeiicos - SPI, 12C, 1-wire TTL, UART, PWM, yughpoguie -
He menee 16 wm u ananozosvie nopmet - He menee 8 wim Ons
HOOKTIOYEHUS. GHEUHUX YCMPOTICING, 6CIMPOEHHbLE MUKPODOH, a
maroice WiFi unu Bluetooth dns kommynukayuu co eHetnumu
yempoucmeamu. Pobomomexnuyeckuii konmponiep donicen
obecneyusant 603MONCHOCMb RPOZPAMMUPOSAHUS C NOMOUYbIO
cpedeme sizvixos C/C++, Python u ceobodno pacnpocmpansemoi
cpeder Arduino IDE, a maxoice ynpasienus modenamu
pobomomexnuueckux cucmem ¢ nomowywio cpedsi ROS. 4)
lIpozpammupyemerti kowmponiep - ne menee luim.
lTpozpammupyemviii konmponnep dondcen npedcmaesnaime coboi
BUIYUCTUMENbHBITE MOOYb, 0BIadaWUM YUGPOBEIMU nOpMamMi -
He menee 8 wm u ananozoseimu nopmamu - ne menee 16 wm,
unmepepeticamu UART, 12C,SPI, TTL, a makace modyiem
becnposodnoil ceszu muna Bluetooth wiu WiFi ons cozdanus
ARNAPAMHO-RPOSPaMMHBIX peutenus u ""yyunvix/cmapm'"'-
yempoiicmes 0ns pazpabomxu pewenun ""Humepnem geweii”". 3)
[Thama pacuiupenus npozpamMmupyemozo KOHMpPoIIEPa — He Mexee
hum. [Inama pacuupenus donxicna obecneyusants 6O3IMONCHOCHb
HOOKIIOUEHUA YHUBEPCANbHO20 GLINUCIUMETEHO20 MOOYIA K Cemu
nocpedcmeom unmepgpeiica Ethernet. lhama pacuwupenus
dondcna obradanie nopmami 8600a-6el600A ANt NOOKNIOUEHUA
yughposelx u anarozogelx yempoticms — ne menee 40 um,
urmepgeiic SP1 u 603M0HCHOCMbI0 NOOKIIOY NS GHEUHEN KapMbl
nayiamu. 6) Modyne mexnuueckozo 3penus, RPedCmasisLioujul
coboil yempolicmeo na Haze gelyucIumensHo2o
MUKPOKOHMPORNEPA U UHIMESPUPOBUHHOU KaMepbl,
obecneyugaoujee pacnosnasanue nPocmetiwux u300paxcenuli Ha
MoOOyne 3a cuem coOCMEeHHbIX GEIYUCTUMENbHBIX 603MONICHOCHCl
- ne menee Twm;  Modyne mexnuueckozo spenusi doncen
obecneyugame 6O3MONCHOCHb KOMMYHUKAYUU C GHATOUYHBIMU
MOOYISIMU NOCPEICINGOM WilHbl HA Da3ze NOCIEed06AMeNbHO20
unmepghetica ¢ yenvio OanvHenuiel Nepeday pesyrbmamos
UIMEpeHutl 2pYnnel MOOYAeH HA YRPABIAIOWee GLINUCTUMETbHOE
Yempoucmeo, nooKnioYenHoe Kk dannou wiune. Modyne
MEXHUYECKO20 3PeHUs O0MIHCeH 00ecnevusams 603MONCHOCHIb
OCYIeCmEIAMb HACMPOUKY MOOYIA MEXHUYECKO20 3PeHUs -
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HACMpoIiKy sxcnozuyuy, bananca 6en020, Y8eMopPaIHOCMHBIX
COCMABIAIOWUX, NIOWaAdU ODHAPYICUBaEMON obracmu
uzobpaxcenus, okpyanocmu obrapysIcusaemoli obnacmu
usobpagicenus, nonoxcenue obrapyxcusaemsix obracmei
omHocumensHo opyz opyza. Modyne mexnuueckozo spenus
dolicen obecneyusame 603MONCHOCHb HACMPOLKY HA
odHoepemennoe obnapyscenue ne menee 10 paznuynoix
OOUHOUHBIX 0BbeKmMO6 8 cexmope 0G30pa, Tubo He menee 5
COCMABHOIX 0OBEKIMOG, COCMOAWUX U3 He MeHee 3 PAZIUYHBIX
epaguveckux npumumusos. Modyie mexnuveckozo spenus
donxcen obaadame ecmpoennoimu unmeppheticavu — USB, UART,
I-wire TTL, 12C, SPI dns kommMyHuKayuu co exemHuMu
nookniouaemeiMu yempoticmeamu. 7) B cocmae nabopa donscne
BX00UMb Yupossle UHGOPMAyUOHHO-CeHCOpHbIE MOOYIH,
npedcmasasiowue cobou yempocmea Ha base
NPOSPAMMUPYEMO20 KOHMPORTEPA U UIMEPUMETbHOZ0 DNEMERMA,
Lugpposoii modyne dondcen obradams scmpoennsim
MUKpOKOHmpoanrepom (maxmoeas yacmoma - we menee 16 MIy,
wuna oannelx — He meree 8 Kéaim), unmepdeiicamu onn
NOOKTIOYEHUR K BHEWHUM YCMPOTiCMEam. yudpossie u
ananozogeie nopmet, 1-wire TTL, pazvem muna RJ. L{ugposoii
MOOYIb Q0NXHCEH 0DECREYUBAMb GOIMONCHOCIE KOMMYHUKAYUY €
AHATO2UYHBIMU MOOYISIMU ROCPEOCMBOM tuHbl Ha baze
nocredogamensHozo unmepgheiica ¢ yenvio Oanvretliued nepedayu
Pe3yTemamog usMepenuil 2pynnvl Mooyiell Ha YRpasisouee
GEIYUCTUMENBHOE YCIMPOUCHIBO, NOOKNIOYEHHOE K OAHHOU wuHe, B
cocmag Habopa OoNACHO BXOOUMb. YUPPOBOT MODYAL MAKMOBOL!
KHONKU — He menee Jutm, yudposoli Modyib c6emoduodd — He
Menee Jum, yughposoii MOOYIb KOHYEEO20 RPEPHIBAMENs — He
menee Jum, yugposoi modyne damyuxa yeema — ne menee lum,
yughposoii modyne RGB cgemoduoda — ne menee lum. 8) B
cocmag Habopa OONANCHB BX0OUMb INEMeHmbL 0N COOPKU
BAKVYMHO20 3aX6ama: 6aKyyMHas APUCOCKa — e menee luum,
INEKMPOMASHUMHBLY KTanan — He menee Jum, GaKyyMHbli HAcoc —
ne menee lwm. 9) B cocmas nabopa donxcen exodume yuebnetil
KOMMIEKm, sKoYarouull 6 ceds yuebnoe nocobue, Hatop
OubIUOMEK MPEXMEPHBIX DAEMEHMOB QIR NPOM OMUNUP OGAHUA
Modenel MaHUnYIAYUOHHBIX POOONIOB, a MAKiCe NPOSPAMMHOE
obecneyenue 0na pabomei ¢ Habopom. [lpoepavmnoe
obecneyenue OONNCHO 0Decnedusams MPeXMePHYIo BU3YAIUZAYUIO
MOOenU MarunyIAYUoHHo20 poboma (¢ yenogoi,
WIOCKONAPAIIeNbHON U OelibMd-KUNEMamuKoll) 8 npoyecce
pabomei, obecneyusams ROCMPOEHUE NPOCMPAHCMEEHHOT
MPAeKmMopuL OBUHCEHUA UCROTHUM ETLHO20 MEXAHUZMA
MAHURYIAYUOHHO20 POOOMA, BOIMONCHOCMb 3A0aAHUS
nocaedosamensHoChy moyex 0 RPOXOACOSHUS Yepe3 HUX
UCROTHUMENbHO20 MEXANUIMA MAHUNYIAYUOHHO20 poboma.
[Ipozpammuoe obecnevenue 0ONHCHO PYHKYUOHUPOBAMY, KAK 8
OMAENbHOCHU 6 6UOE CPEObl MOOCTUPOSAHUA, MAK U 6 PEHCUME
MOHUIMOPUH2A 6 PedlbHOM 8DeMeHU npu ROOKIOYEHUU mooenu
MAHURYAAIMOPA ROCPEOCMBEOM POOOMOMEXHUYECKO20
koumponiepa. llpoepavmmuoe obecnevenue Q0NN CHO
obecneyusame 60IMONCHOCHIb ROCMPOEHUS 2PAPUK 08 3ADAHHBIX U
meKyuux 0600UeHHbIX KOOPOUHAM MAHUNYASYUOHHO20 poboma,
2paduKos 3HaveHutl CKopocmei U YCKoPeHusl, epaguros
pacuemnelx 3nauenult nazpysku. [Ipoepammioe obecneverue
QONNHCHO NO3BOAMb 3A0ABANb NOCTEO08AMENbHOCHTb
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NEPeOBUINCEHUT MAHURYIAMOPA NOCPEOCMBOM HAOOPA KOMANH) &
brouno-zpagpuveckom unmepeeiice.  Yuetnoe nocobue 0oracro
codepocams mMamepuans RO paspatomKe MpexmepHuIx Modenei
MOBUNLHBIX POBOIMOS, MAHUNYIAYUORHBIX POBOMOG C PAZNULHBIMU
MUNAMu KUHEMAamMUKY (Y2108as KUHEMamuKa, R1OCKo-
napannensHas Kunemamuxa, oenoma-sunemamurxd, SCARA wnu
puiuaxcaan kunemamuxa, nramgopma Cmioapma u m.n.),
UHCMPYKYULU KO APOEKMUPOBAHUIO POBOMOE, UHCIPYKYUL U
MEMOOUKU OCYWeCMBICHUA UHICEHEPHBIX PACYEMOB RPU
HPOEKMUPOBANUY (PACUEMbl HAZPYIKU U MOMEHMOE, pacyem
MOWHOCIU RPUBOOOE, PACYen NAPAMEMPOS KUHEMAMUKY U m.1.),
UHCIPYKYUU RO pazpabomke cucmem YRpasienus u
npozpaMmno2o obecneyenus Ons ynpasnenus pobomamiu,
UHCMPYKYUU U MEMOOUKU RO pa3pabomke cucmem YnpasieHus ¢
INEMEHMAMYU UCKYCCIMBEHHO2O UHMETIEKMA U MAUUHHO20
obyueHus.

Obpazoeamenvhelii
Habop no
NeKMPOHUKE,
l’Iek‘mpO.Me).’aH uxKe u

MUKPORPOYECCOPHOTI

mexHuKke

Habop donscen beimob npednasnauen ons npogedenus yuetnvix
IAHAMUL RO UZYHEHUIO OCHOB MEXAMPOHUKYU U POBOMOMEXHUKY,
APAaKmu4eckozo npuMenens 6aso6elx dNeMenmos INeKmpoHuKY U
CXEMOMEXHUKU, d MAaKHce Hah’60.‘7€€ pC!C’)':'!JOCH?pCIHGHHOﬁ
2AEMEHMH O HA36l U OCHOBHBIX MEXHUYECKUX pentenl,
NPUMEHAEMbIX IPU RPOEKMUPOSAHUY U NPOMOMURUPOBAHUU
DUBTUMHIX UHHCEHEPHBIX, KUOEPHEMUYECKUX U GCIMPAUBACMbIX
cucmem. B cocmas nabopa dondicbl 6xo0ums komniekmyouue u
yempoiicmea, o0aadaioujue KOHCmpyKmugHOT, 21eKmputeckot,
annapamKo u APOSPAMMHOL COBMECIUMOCIIBIO OpYe ¢ OPy2OM.
B cocmas nabopa dondicen 6x00umMb KOMRIEKIN KOHCIMPYKIMUBHBIX
INEMEHMOB U3 Memana 01 COOPKYU MAKema ManunyIsyuoHH020
Poboma u KoMnieKm Memainuieckux KoHCmpyKmuGHbIX
aneMenmos 0aa cobopku makema mobuibHozo poboma. B cocmas
Habopa QoNACHbI BX00UMb NPUBAA PAINUNHOZ0 MUNG: MOMOPbI C
UHMESPUPOBAHHBIM UAU BHEUHUM OAMYUKOM RONONCEHUS — HE
menee 2uwm, cepsonpusod Gonbuioi — He Menee 4uim,
Cepeonpueood Manslll — He Menee 2uim, HpUgood ¢ GOIMOICHOCHIBIO
YAPAGieHusA 6 uiazo6om pexcume — He menee 2uum. B cocmasg
Habopa 0oadCHb! BX00UNb 3NeMermbl 018 COOPKU BAKYYMHO2O
3aX6amMa. 6AKYyMHas NPUCocka — He menee lum,
3.7€Kﬁ?p0,1fa(?IHHHHbll} KiahdH — He mMeHee illf!]i’. B’ﬂh}}*‘.\lh’b!ﬁ Hacoc —
He menee lwm. B cocmas naopa 0onxcna 6xo0ume r1emenmuas
Daza Ora npomomunuposanus.; niama oiA 6ecnaeyHozo
NPOMOMURUPOBANUS, KOMIIEKN HPOGOOO8 PAZIUYHO20 MUNA u
ORUHbI, KOMRIEKIN PE3UCHIONOB, KOMIIEKM C8emo0u000E,
cemucesMeHmHbiil uHoukamop, oucnnetl XK-muna, knonku — ne
MeHee Suim, nomenyuomempel — He menee 3uim, ungbpakpacuerii
damuuk - He Menee Juim, YIbmpazeyKoeon OamMyuK - He MeHee
3wem, oamuux memnepamyput - e menee lum, damyux
oceeujeHnocmu - ve menee lwm, modyae Bluetooth — ne menee
Twm, mooyne HK-npuemnuxa — ne menee Tuum, modyne HK-
nepedamyvuxa 6 6ude KHONOYHO20 NyTbma ynpaesnenus — luim,
GKKYMYIAMop — He menee luim, 3apadHoe Ycmpolicmeo — He MeHee
lwm. B cocmas naGopa doasicen 6X00UMb MyTemudamuux ons
UBMEPeHUA MeMAREpamypbl U GIANCHOCHIY OKPYHCAIOUfel CPedbl —
He menee lwm. Myromudamuux donxcen 06radame scmpoensim
MUKPOKOHMPONAEPOM (Makmosas vacmoma - ne menee 16 My,
wina Oannelx — He meree 8 Kéatim), unmepgheticamu oast
ROOKTIOYEHUS K GHEWHUM YCMPOUCMEam: yugpossie u
anarozoeeie nopmet, 1-wire TTL, pazvem muna RJ. B cocmas

wm

6.00




n/n

HaumenoBanue
oGopynoBaHus
(PBITIO)

KpaTtkue npumepHbie Texunieckne
xapakrtepuctukn (PBITO)

Eannuua
H3MepeHHs

Konnuectpo

HabOPa 00NKHCeH BX0O0UMb KOMIICKIN YHUBEDCATbHBIX
BLIMUCIUMETbHBIX MOOYAEl, pedcmasnaiowux coboil 6azosyio
nIamy, naamy pacuiupenus Ona cemesozo 63auMo0eticmeus u
niamy nooKIoYeHus, cunosoll Hazpysxu. Bxodswue 6 kommiexm
yempoucmea 0onxcHsl 062adame 00HOBPEMEHHOT
KOHCMPYKMUBHOU, 21€KMPUNECKOT, annapamnoil u npo2pammuor
COBMEeCmuUMocnbio opye ¢ opyeom. Basosan niama
VHUBEPCATbHO20 BbINUCTUMENbHO20 MOOYIS OONHCHA
npedcmasiime coboi npozpaMmupyempli KOHmpoaiep 6 cpede
Arduino IDE wiu ananozuunvix cgobodno pacnpocmpansemolx
cpedax paspabomku. bazoeas niama donxcra obnadame
BCMPOEHHbIMU uHMepgheicam ONa ROOKIIOYeHUs Yugpossix u
AHAN0206bIX YCMPOUCMS, GcmpoeHHbiMu unmepgheiicawu USB,
UART, 12C, SPI, I-wire TTL, Bluetooth, WiFi, ITrama
pacuiupenus QonucHa obecneuusame 60IMONCHOCHb NOOKTIOYeHIs
VHUBEPCATLHOZO GbIYUCIUMENLHO20 MOOYIISL K CEMU NOCPEDCMBOM
unmepepeica Ethernet. [lhama pacuupenus donsxcna obnadame
ROpMamu 6600a-661600a OJist ROOKNIOYENUS YUPPosslx u
ananoeogeix ycmpoticms, unmepgheiic SPI u eo3moncrnocmeoio
NOOKMOYeHUA GHewnell kapmel navsmu. [hama pacwupenus ona
HOOKTIOYeHUs CUNOBOH HAZPYIKU DONNCHA 0BeCneyusams
BOIMONCHOCIb NPAMO20 NOOKIIOYEHUS BHEUIHEN CUN0BOI
HA2PY3KU, 4 Maxce pecynupyemoli Hazpysku nocpedcmeom PWM
unmepgperica. B cocmas nabopa donocen 6xo0ume
npozpamMmupyemslii KOoHmpoiep, obecnenusarouuil
BOIMOMNCHOCHIL OCYUf€CMBASIMb PAZPABGOMKY RPOZPAMMHO20 K004,
UCRONL3YA uncmpymenmapuit cped paspabomiu Arduino IDE u
Mongoose OS u azvikos npocpavmuposanus C\C++, JavaScript.
pozpammupyemuiii konmpourep donxcen oéradame nopmamu
05t ROOKNIOYEHUS YUDPOBBIX U AHANO208bIX YCMPOTICMS,
BCHIPOCHHLLMU NPOZPAMMUPYEMBIMU KHONKAMU U
ONEKIMPOMEXAHUNECKUMU MOOYIAMU OIS OPeAHUSAYUY CUCHEMbI
PYHUHO20 YAPAGIEHUS, GCMPOCHHBIMU NPOSDAMMUDY EMBIMU
C6emoduodamu 0N UHOUKAYUU PABOYE20 PENCUMA, 6CIPOCHHBIMU
unmepeticamu USB, USART, 12C, SPI, I-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas Habopa doaxcen 6xo0ums
MOOYAe MEXHUYECKO20 3PeHUst , npedCcmasnfiowuii coboi
BbIHUCTUMEIbHOE YCIPOUCMEO CO BCMPOECHHBIM
MUKPOnpOYyeccopom (Koa-60 s0ep - He menee 4uim, wacmoma 10pa
He menee 1.2 I'Ty, obvem O3V - ne menee 512M6, obwem
6Cmpoennon namsmu - ne menee 81°6), unmezpuposannoii
Kamepoil (MakcuManbhoe papewenie udeonomora,
nepeoasaemozo no unmepency USB - ne menee 2592x1944 ed.) u
onmuyeckon cucmemon. Mooyne mexnuueckoeo spenus donxcen
061adame coBMeCMUMOCIbIO ¢ PAZTUYHBIMU ApocpamMmupyemoimi
KOHMPOLIepamu ¢ noMowyblo unmepgheticog - I-wire TTL, UART,
12C, SPI, Ethernet. Modyns mexnuyeckozo 3penus donicen
obecneuugams GoINOIHEHUE BCEX UIMEPEHUT 1 8bINUCTCHUT
HOCPEOC}??GO.M CGﬁCﬂ]’&’é‘HHHI BbIYUCTUINETBHBIX BOIMONCHOCHEN
gcmpoennozo Mukponpoyeccopa. Mooyis mexnuyeckozo 3penus
Qondicen 061adaNb GOIMOACHOCMBIO KOMMYHUKAYUYU ¢
AHANOZUYHBIMU MOOVIAMYU ROCPEOCMBOM WUHbl HA Baze
nociedosamensrozo unmepgheiica ¢ yenvio daibnetiueli nepedasu
pe3yiemamos uaMepenui spynnst MoOYAel Ha YRpasisiouee
BLIYUCAUMETBHOE YCMPOUCMBO, ROOKTIOYEHHOE K OGHHOT UIUHE.
Modyns mexnuueckozo 3penus donvicen obecnewusams HACMpPoiKu
PeANCUMO8 pabomel - HACMPOUKY IKCHosuyuy, baranca beioeo,
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YGEMOPAIHOCMHBIX COCMABIAIOUUX, NIOWAOU OOHAPYHCUBUEMOTI
obaacmu us0bpasxcenun, okpyenocmu obnapyscusaemoil obnacmu
usobpasicenus, nonodcenue obHapysrcusaemuix obiacmen
omHocumenvHo dpye opyaa, MawunHoe oGyueRue napamempos
HEUpOHHBIX cemeli 01 0BHapyscenus 06vekmos, opmy u
3AKOOUPOBAHHBLIE SHAYEHUA OGHADYHCUBAEMBIX MAPKEPOE MU
Aruco, pasmeper obnapyscusaemorx okpyscHocmet, Keadpamos u
MPEY2OIIbHUKOG, RAPAMEMPOS KOHMPACMHOCMU, PAIMEpPOs,
KpUSU3Hol U NOJOXCEHUA pacnosnasaemoix aunuti. Habop donscen
obecneuusants BOIMOICHOCHL PA3PABOMKU MOOEIU MOBUIBHOZO
poboma, ynpasisemoii 8 FPV-pexcume nocpedemeom
NpoepaMmnozo obecnedenus O1A NEPCOHAILHOZ0 KOMRLIOMEPA U
MobunebHolx yempoticme na 6aze OC Android wnu 10S,
obecneyusaezo GOIMONCHOCHb YAPAGICHUS. MOBUTbHbIM
POBOMOM U 6CIMPOCHHBIM MAHURYIAMOPOM ROCPEICIEOM
epaguueckozo unmeppeiica, BKNIONAIOUUM 6 CeGs Habop KHONOK U
neperiovamene, dxcoticmuk, oonacme 0ns omobpascenus
sudeo. Habop oonoicen obecneuusams ozmoxcHocme usyyenus
OCHOG PaspabemKu BPOSPAMMHbBIX U ANNAPAMHLIX KOMIIEKCOG
UHNCEHEPHBIX clcmeMm, peutenuii 8 chepe ""Humepnem gewen", a
makdice pewienuti 6 001acmu pobomMomex HUKU, UCKYCCMEEHHO20
UHMENREKMA U Mauwunno20 obyyenus. B cocmas nadopa doaxcno
6X00UMb NOCODUE RO UFVHEHUIO OCHOB INEKMPOHUKY U
cxemMomexHuru, pewienuti 6 cgpepe ""Humepnem cewyenr”,
paspabomku u npomomunuposaruio modeei pobomos. B cocmag
Habopa 0oaxcHo 6x00umMb NOCOBUE RO UIYYEHUID OCHOB
Pa3pabomxu cucmem mexHuYecko2o 3Penus u NeMenmos
UCKYCCIMBEHHO20 UHMeIeKma.

ObpazosamenvHulii
Habop no mMexanuxe,
MeXampoHuKe u
pobomomexHure

Obpazoeamenvroiii Habop domicen Goims npedrasHauen Os
UIYUCHUS MEXAHUKYU, MEXAMPOHUKY U POOOMOMEXHUK.
Obpazosamenvuuiil Habop npednasnaven Ona paspabomxu
APOZpaAMMUPYEMbIX MOOJeNell MEXAMPOHHBIX CUCIIEM U MOBUNbHBIX
POBOMOG, OCHAUJEHHBIX PAZTUNHBLMU MAHURYIAYUOHHBIMUY U
3axgamuvimy yempoicmeawu. B cocmas Habopa 0oaxcio
6X00UMb. KOMIIEKIN KOHCMPYKIMUBHBIX 21EMENMO6 U3 Memanid,
KOMPAEKI KPENENCHBIX 21EMEHMOs, KOMRIeKm 0is cOopku
3ax8amnO20 yempoticmaa — He mexee I wim., koneca ¢
APOPE3UHEHHBIM 00000M — He Menee 2 wm., Kojieca
BCEHANPABIEHHO20 OBUNCCHUSA -He MeHee 2 wm., nPUBood
HOCMOAHHO20 MOKA € UHMEZPUPOBAHHOU CUCIIEMOT YNPABREHUA,
obecneyuearouyeli OOPamHyI0 cei3b NOTONCEHUIO, CKOPOCHIU U
Hazpyske - He Menee 4 wm., damyux 1uHuY - He menee 3 wm.,
damuuk paccmosHus — e Menee | uwm., akkymyasmopHas
bamapest — ne menee | wm., 3apaodnoe ycmpoticmeo — ne menee |
wm. B cocmas nabopa donxcen exodume npospammupyemuiil
KOHMPONNEP, 06eCheHUBaIOujUl 03MONCHOCHb OCYU|ECMGIAMD
Paspabomiy npozpammno2o Kooda, UCHOIb3YS UHCHIPYMenmapuii
cped paspabomru Arduino IDE. IIpoepavmupyemeiii konmpoanep
Q0dHCceH obecneNusams annapamuyio U RPOSPaAMMHYIO
COGMECIMUMOCMb C 3NeMeHmHoU 6a30l, 6x00aujell 6 cocmag
nabopa. lpozpammupyemotii Konmponiep 00Ixcen codepicams
credyioujue unmepgerticel: yupposeie u ananozossie NOPMsbl — He
menee S0wm, USB, USART, I12C, SPI, ISP, Bluetooth, WiFi,
TIpoepammupyeselii KoHmMpoarEp QONAHCEH COdePAHCANb
unmepgpetic (015 NOOKIIOYEHUA NPUGOA0E U OAMUUKOG
POBOMOMEXHUYECKO20 HABOPA), PEATU30BaHHbIT Ha DaA3e Wbl
RS-485 — ue menee | 2usm. llpocpammupyemeini koumponiep
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HanmeHoBaHHe
obopyaoBaHus
(PBIIO)

KpaTtkune npumMepHbIe TeXHHYECKHE
xapakTtepucTuku (PBI1O)

Eannnua
H3MepeHuUs

KoaunuecTso

dondicen codepacams Cunogoll nopm ONA ROOKMIOYEHUS 6HEULHET]
HAzPy3KU Ullt MOMOpos — He Menee 2um. B cocmas nabopa
QonHcen 6X00UMb MOOYIb MEXHUYECKO20 3penus — He menee luim.
Modyns mexnuyeckozo 3penus doncen obecneyusame
BOIMONCHOCITIE KOMMYHUKAQYUU C GHANO2UMHBLMU MOOYAAMU
nocpedcmeom wunel Ha 6aze nociedosamenvrozo unmepgeiica ¢
Yenvio QanbHetulen nepeday Pesy1bmamos UsmMepenutl 2pynne
MO0yl HA YAPAGIAIOUjee GblHUCIUMETbHOE YCMPOTICMEO,
nookmoYenHoe k dannol wune. Mooy mexnuuecxkozo 3penus
Qoiincen 0becne Usantt BOMONCHOCb OCYIECMBIAMb
HACMPOUKY MOOYIA MEXHUMECKO20 3PEHUA - HACMPOUIKY
IKCHO3UYUY, Dananca 6enozo, Y6emopasHOCMHbIX COCMABIAIOUUX,
nIoWadu 0OHApYHCUBaeMOti 061acmu U300paNCeHUs, OKpY2I0Cmu
oBnapyscusaemo odacmu u306paNCenus, NONONCEHUE
obnapyacugaemuix obnacmei omnocumensho opye dpyea. Modyas
MEeXHUYEeCKo20 3PeHA 00IICeH 0BeCRENUBaAMb BOIMONCHOCb
HACMPOUKY Ha 0OHOBPEMeRHOe 0BHapyxcenue He menee 10
PAasIutHbIX 0OUHOUHBIX 00BEKMO8 @ cekxmope 0b30pa, Mubo He
MeHee 5 COCMAgHLIX 0ObEKMos, COCMOAUX U3 He MeHee 3
paziuunlx epaduueckux npumumuaos. Modyne mexnuuecko2o
3peHust Qoaxcen obiadame Gempoennsimu unmepgeticavu — USB,
UART, I-wire TTL, 12C, SPI 0nst KOMMYHUKGYUYU CO GHEULHUMU
ROOKTIOUAEMbIMU YCIPORCHMEaMU,

Obpazosamenvhuiil
KOHCIMPYKMOp ¢
KOMWIEKIMOM
0amyuxos

Obpazosamensuoii HaGop donxcen Geime npedHaznayen O
UZVHEHUS OCHOB PaspabomKu npoepamMmupyemsix moodenen
AGMOHOMHBIX MOOUILIBIX pobomos. B cocmas nabopa 0oaxcHo
6X00UMb. KOMIIEKIN KOHCIMPYKIMUGHBIX 2EMEHMOE U3 MIAcmuKa,
uHCmMpYMenm 013 pabomst ¢ KPENeNCHLIMU KOMNOHEHMaMY,
Cep8ONpPUBOO ¢ BCMPOEHHON CUCMEMOU YNPasnenus,
obecnequgaioujeii 0OPAMHYIO C6513b NONONCEHUIO, CKOPOCIIU U
Hazpyske - He menee 4 wim., nyibm yYnpaeienus — ne menee luum,
oamyuk kacauus — ne menee 1 wm., 0amyux ysema — ne menee
lwm, damuyux makmunero-cencopuvlii co c6emodUoOHbIM
Modynem — ve menee | wm., Kamepa ¢ 603IMONCHOCIIBIO
OOHOBPEMEHHO20 ONPEOENEHUS HECKOMbKUX YBEMOE — He Mmenee |
wm., akkymyaamopHan bamapes — nve menee 1 wim. B cocmas
Habopa donxcer 8x00uMs pOBOMOMEXHUYECKUT KOHMPOoiAep — He
menee lwum. Pobomomexuuyeckuli Kowmpoanep 0oaxcen
obnadame gempoenosim yeemusiv KK sxpanom u ecmpoentsim
unepyuonHviM oamuurxom. Pobomomexnuveckuii konmponaep
oondicen umems He meree 12 nopmos O NOOKTIOYEHUS 6HEULHUX
yempoticme u nopni 04 Yemanosku kapmei navamu. B cocmas
Habopa donxcen 6X00UMb NPOZPAMMUPYEMbIT KOHIMPOLIEP — He
menee 1 wm. pocpammupyemeiii konmponep donxcen
npedcmagiame coboll yempolicmeo, oGecneyusalouee
BOZMONCHOCHb OCYUIECMBIAIMb PA3pabomKy RPOSPAMMHO20 K004,
UCHONb3YA UHCMpYyMenmapuii cpeo paspabomxu Arduino IDE.
TIpozparmupyemuiii konmponnep dondicen obecneyusams
Annapamuyio U RPOSPAMMHYIO COBMECIMUMOCME C 21EMEHNHOU
baszoii, exooawyeti 6 cocmag natopa. lIpozpammupyemorit
KOHMPOAaep 00nxceH cooepicams credyroujue unmepgeticol:
yughposeie u anaioeogeie nopmel — e menee S0wm, USB, USART,
12C, SPI, ISP, Bluetooth, WiFi. [Ipoepammupyemsiit Konmponiep
domdicen codepacams uHmepgeiic Ons ROOKIOYeHUS RPUBVJ08 U
damuuKos pobomomexnuuecko2o Habopa— ne menee 12 wm.
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