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[ [ugpposas
nabopamopusi «Xumusiy
npogunvbras o
nedacoza

Obecneuusaem guinoHeHue 1a00paAmopHbIX pabom no XUMUL Ha YPOKAX 8 OCHOBHOT
WKOJIe U NPOEKMHO-UCCIe008AMeNbCKOU Oesimenbhocmu yuawuxcs. Komnaexmayus:
\becnpo6oOHOl MYTbMUOAMYUK NO XUMUU ¢ 3-Msi BCIMPOESHHLIMU OamyuKkamu: Jlamyux
pH ¢ ouanasonom uzmepenus ne yoice wem om 0 do 14 pH Jlamuux
BIeKMpPONpPoOBOOUMOCmU ¢ OUanazoHamu usmepenus He yoice yem om 0 00 200 mxCm;
om 0 00 2000 mxCm; om 0 0o 20000 mxCm [lamuux memnepamypbvi ¢ OUAna3oHom
usmepenust we yoice uem om -20 00 +140C Omoenvhovle damuuxu: Jamuuk
onmuuecxou niommocmu 525 um Axceccyapwi: Kabeno USB coedunumenvhbiii
3apsionoe ycmpoiicmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
IKpamxkoe pyxosodcmeo no sxcniyamayuu yugposotl rabopamopuu Habop
inabopamopnoti ocnacmxu Ilpoepammmoe obecneuenue Memooduueckue
pexomenoayuu ne menee 40 pabom Hanuyue pyccrosizviuno2o catima noooepiicku
\Hanuyue sudeoponuxos.

4.00

ugposas
lnabopamopust

« Dusuxay npoguivhan
0112 nedazoea

Obecneyusaem bInOIHEHUE IKCNEPUMEHMO8 HO MeMaM KyPCca PUIUKU.
\Komnaexmayusi: becnpogoonoii myrsmudamyuk no guzuxe ¢ 6-10 6CMpoeHHbIMU
Oamuuxamu: Lughposoui damyux memnepamypuvl ¢ OUANAZOHOM USMEPEHUS He Yiice
uem om -20 0o 120C Lugposoti damuux abcomomnozo 0asieHust ¢ OUana3oHoM
usmepenust He yoice uem om 0 0o 500 xlla JJamuux maznumuozo nois ¢ OuanazoHom
usmepenust He yoice uem om -80 0o 80 mTxn [amuux nanpssicenust ¢ ouanazonamu
uzMepeHus ne yace yem om -2 0o +2B ; om -5 0o +5B; om -10 0o +10B; om -15 oo
+15B  Jlamuux moxa He yoce wem om -1 00 +1A Jamuuk axcenepomemp c
noxaszamenamu He menee yem: =2 g; +4 g; £8 g Omoenvusie ycmpoticmsea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B Axceccyapoi: Kaben USB
coedunumenvHulli 3apsonoe ycmpoticmso ¢ kaberem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Koncmpykmop 07151 nposedeHus skcnepumernmos Kpamxoe
PYK080OCmB0 NO KCNIyamayuu yu@posoi rabopamopuu I[lpoepammmoe
obecneuenue Memooduueckue pexomenoayuu (40 pabom) Haruuue pycckoazvblyHo2o
caiima noodepxcxku Hanuuue sudeoponuxos.

4.00

[ ugppposas
\nabopamopus no

Dusuonozuu
(npogunvHblil yposeHs)

Obecneuusaem npogedenue uccied08aHusl no QYHKYUOHUPOBAHUIO YENI08EHECKO20
opeanusma. Komnaexmayua: Becnposoowoii myaemudamuux no gusuonozuu ¢ 5-1
6cmpoenHviMu oamyukamu.: Jamuux apmepuanvroeo oasierus (0...250 mm pm. cm.)
V]amuuk nynvca ¢ ouanazonom usmepenust ne yoice uem om 30 0o 200 yo/mun amuux
memnepamypul meaa ¢ OUANA30HOM uUsMepenus He yosce wem om +25 0o +40C
V]amuux yacmomsi ObIXaHUA ¢ OUANA3ZOHOM UsMepenus He yce yem om 0 0o 100
yuki06/mMun Jlamuux yckopenus ¢ noxazamenamu +2 g; +4 g; £8 g OmoenvHoie
yempoticmsa: JJamuux OKI ¢ ouanazonom usmepernus e yace wem om -300 oo +300
WB) Jlamuux cunomep ¢ ouanazorHom usmeperus He yace uem om 0 0o 40 H [Jamuux
ocgewjenHocmu ¢ OuanazoHom usmepeHus ve yace yem om (0 0o 180000 ik
Urceccyapor: Kabenv USB coeounumenvruii 3apsaoHoe ycmpoticmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykoeoocmeo no
brenryamayuu yugposoii rabopamopuu Ilpoepammnoe obecneuenue Memoouueckue
pexomenoayuu He menee 20 pabom Hanuuue pycckosazbluHO20 catima noO0epicKiL
\Hanuuue 8u0deoponuxos.

1.00

\Mukpockon yugposoti

Tun mukpockona: ouonocuueckuii Hacaoka Mukpockona: MOHOKYIAPHASL
\Hasnauenue: nabopamopuuiii Memoo uccaedoganus: cgemioe none Mamepuan

onmuku: onmuueckoe cmekio Yeeauuenue mukpockona, kpam: 64 — 1280

15.00
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Oxynapei: WEF16x Obvexmusvl.: 4x, 10x, 40xs (noonpyaxcunennwiti) Peeonveepras
leonoeka: Ha 3 ob6vekmuea Tun nooceemxu: 3eprano unu céemoouoo Pacnonooicenue
nooceemku: eepxuan u HudxicHss Mamepuan kopnyca: memann [Ipeomemuviti cmonux,
win: 90 Ucmounux numanus: 220 B/50 I'y Yucno mecanuxceneu: 1

[ uppposas
nabopamopust no
Kron02UL

Obecneuusaem npogedenue y4eOH020 IKOI0SULECKO20 MOHUMOPUHEA
uHCmMpyMeHmanbHbiMu memoodamu. Habop npumensemcs npu uzyueHuu 3K0102ul,
OuoI02UY, XUMUL, 202PAduU U NPUPOOOBEOCHUs, A MAKICE OISl UHOUBUOYATILHBIX
UCCe008aHUsL U NPOEKMHOU 0esIMENbHOCIU WKOAbHUK0E. Komniekmayus:
\becnpo6o0HOl MYTLIMUOAMYUK NO IKOLOSUHECKOMY MOHUMOPUHEY € 8-10
6cmpoennbiMu damyuxamu: JJamuux Humpam-uonos Jamuux xaopuo-uonoe Jamuux
pH ¢ ouanasonom uzmepenus ne yoice wem om 0 0o 14 pH Jlamuuk enascrnocmu ¢
Ouanasonom usmepenus 0...100% JJamuuk oceéewyeHHOCMU ¢ OUANAZ0HOM USMEPEHUs]
e yorce uem om 0 0o 180000 nx [Jamuux memnepamypul ¢ OUANA30HOM USMEPEHUsL HE
yoirce wem om -20 0o +140C Jamuuk s1ekmponpogooumocmu ¢ OUana3oHamu
usmepenust we yoice uem om 0 0o 200 mxCm; om 0 00 2000 mxCm; om 0 0o 20000
wxCm Jlamyux memnepamypol OKpyscaiouel cpedsl ¢ OUANA30HOM USMEPEHUS HE
yoirce wem om -20 0o +50C OmoenvHbie Oamuuxu u Myabmuoamiuru. Jamuux 36yka ¢
hyHKryueti unmezpuposanus ¢ OUaAna30HOM UsMepeHus yacmom He menee yem om 50
'y 0o 8 kly; [Jamuux énasxcHocmu nougsl ¢ OUANA30HOM USMEPEHUSL He YIIce YeM Om
0 00 50% Jlamuuk oxucu yenepooa ¢ ouanazoHom usmeperus He yce wem om ) 00
1000 ppm Mynvmuoamuux onmu4eckol nI0MHOCMU U MYMHOCMU CO 6CIMPOCHHbIMU
Oamuyuxamu: /Jamyux onmuueckou nromuocmu 470 um ¢ OUanazonom usmepenus om
0 0o 2 D Jlamuux onmuueckou niomuocmu 525 nm ¢ ouanazonom usmeperus om 0
00 2 D Jamuux onmuyeckou niomuocmu 630 nm ¢ ouanazonom usmeperust om 0 0o
2 D Jlamyux mymnocmu pacmeopos ¢ ouanasorom uzmeperust om 0 0o 200 NTU
Ukceccyapol: Kabenv USB coedunumenvhuiii (2 wim.) 3apsonoe ycmpoticmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Cmepoicenv 05
Bakpennenus damuurxos 6 wmamuge Kpamkoe pyxosoocmaeo no skcniyamayuu
yugpposotl nabopamopuu Ipoepammnoe obecnevenue Memoouueckue
pexomenoayuu ne menee 20 pabom Ynaxoexa Hanuuue pycckoszviuno2o catima
noddepoicku, Haiuuue GUOCOPOIUKOS.

5.00

HaumeHoBanue HanpaBieHus: ""Texnonozuueckas nanpasnennocmes. PO60O"

HaumMenoBanue
pazmena:
"TexHoMoruuecKas
HAIPaBJICHHOCTb.
POBO"

VlabopamopHuviii
KOMIIEKC O U3YYeHUs.
pobomomexnuxu, 3D
moodenuposanus u
NPOMBIUTIEHHO2O0
Ouzatina

\Komnnexc cocmoum uz cooprno-pazoopuozo 3D npunmepa, pyunozo 3D cxanepa u
npocpammnozo obecneyenus no pomozpammempuu. Coopro-pazoopmuiii 3D
npunmep. Obnacme neyamu. 200 mm x200 mm x 200 mm Maxcumanvhas ckopocmo
nevamu, cm3/u:> 30 Cropocmb nepemewyenus nedamaioweii 20106xku, mm/c:> 80 Tun
coemecmumozo ¢ 3D-npunmepom nnacmuxa: PETG, SBS, PLA, ABS Humepdgeiic
nooxmouenus: USB Flash Kanubposka niamgopmer:llonyasmomamuyeckas
\Konuuecmso conen na nevamaroweti 2o106ke.; om 1 wm Munumanvras monyuna
croa: > 0.01 u < 0.05 mm Juamemp conna: > 0.3 u < 0.5 mm Maxcumanvuas
memnepamypa neyamaroujeti 2onosku: > 250 epad. C OxnadxcoeHue 30Hbl newamu:
V[gyxcmoponuee MaxcumaneHas memnepamypa niamgopmul 0 nedamu.< 150
epao. C Tun naamgpopmoer onsi newamu: [lodoepesaemas cvemHas Ha 3a2Cumax,
puxcupyemasn na nramepopme Hanuuue 3axpvimoeco kopnyca: Hem @opmam ¢hatinos
ona neyamu: GCODE Tun ynpasnenus npunmepom. Ilanens ynpasnenus c oucnieem
Ha xopnyce ycmpouicmea Tun Hanpasiaowux.: KOHCMpPYKYUoHHblid npoguns Pyunoil
3D ckanep. Tounocms ckanuposanus: > 0.05 u < 0.1 mm Ckopocms ckanuposauus,
Wuin. moyex/cex: > 2 @opmam coxpanenus pe3yibmamos ckanupoganus.: vrml, ply,
obj, stl Bosmoocnocme ckanupoganus 6 yeeme. Jla Hanuuue cencopnozo sxpaua:
mem [nuna USB-nposooda:> 3 m Texnonozusa 3D-ckanuposanusn: Onmuyeckas
\3aepysxa npecemos(uabnonos) ckanepa:nanudue Qynkyuu

nocmobpadomiu: Obpesxa modenu, Pazoenenue mooenu Ha omoenvbHble 4acmu,
Yoanenue nuwnux snemenmos, Yoarenue omeepcmuii, cozoanue
pomopeanucmuunou mexcmypwl, cpasierue 3D modeneii medcdy cobotl, uzmeperue
pazmepos mooeneli cevueHUsMU 8 pYUHOM pedcume, IKchopm ceveruii ¢ XLS

[ Ipoecpammuoe obecneyenue 05 co30anus mooeeti Memooom homocspammempun:

Hanuuue Ynpasnenue nogopomuvim cmoaom no Wi-Fi: [Ja Munumanvroe

3.00




Ne HaunmenoBanue
Eannnna |KoaumuecTB
n/ o0opynoBaHus Kparkue npumepHbie Texanyeckue xapakrepuctuku (PBIIO) mimepenna o
| (PBIIO)
accmosiHue CKanuposanus. <25 cm
Obpazosamenvbhblil HADOP OONNHCEH NPEOCMAsIAmMb CoO0U HAbOP Ol Pa3PabOmKU
npozcpammupyemuvix mooeneti a8moHOMHbIX pobomos. B cocmae Habopa 0onicHbL
6X00UMb: KOHCMPYKMUGHbLE, COCOUHUMENbHbIC U KDENeNCHbIe DJIEMEHMbL U3
naacmuka u anomunus - we menee 100 wm, npoepammupyemvlii KOHMPOJLIep - He
Wenee lwum, snekmpoogueament NOCMOAHHO20 MOKA C KPYMAUUM MOMEHMOM He
Wenee 3,6 ke/cm - He menee 2 wm, OamuuKy U 31eKMpPOHHble KOMNOHEHMbI- He MeHee
6 wim, akKyMyIsamopuyio 6amapero ¢ Hanpsiicenuem He menee 6B u emxocmuio ne
wmenee 1500 mAu - ne menee 1 wm, 3apsionoe ycmpoucmeo 01si AKKYMYIAMOPHOU
bamapeu - ne menee 1 wm. IIpoepammupyemvlii KOHMPOLLEP OONAHCEH COOEPAHCAMb!
nopmul 0151 AHANO208bIX OAMUUKOG - He MeHee 3 wim, nopmul 05 YUGposvix
0amuuroe - e menee 3 wm, nopm 015 12C ycmpoticme - ne menee 1 wm, nopm 0nist
cep6onpuso00e - He Menee 6 wm, nopm OJisi MOMOPOS - He MeHee 2 wim, nopm sl
bHKOOEpOo8 - He menee 2 wm, 0bvem flash namsimu ne menee 32 kb.
[ Ipozpammupyemulii KOHMPOALEP OONACEH 0OECReUUBaAmsb B03MOICHOCHIb
npoepammuposanus pobomos 6 cpede DIOUHO-ePaAduUUecK020 MUna Ul 8 C6060OHO
pacnpocmpansemvix cpedax paspabomku ¢ NOMOWbI0 MEKCMOB020 A3bIKA
npocpammupoganus. JJamuuxu u 21eKmpoHHble KOMHIOHEHMbL O0IICHBL COOEPIACAMD!
\bazoewiti Yaempaszeyrkoeou oamuux paccmosinusi 0onxcer obecneuusams coOOPAHHYIO MOOeb
pobomomexHuyeckutl  [BO3MONCHOCHIBIO UIMEPSMb PACCMOsIHUE He MeHee 4 Mempos - ne menee lum, wm 8.00
Habop IKnonka-mooynw doncen obecneuusams COOPAHHYIO MOOEb 8O3MONCHOCTBIO
onpedensimv HadCamusi Ha KHONKY - He Menee lwim, Jlamuuk yeema 0oicen
0becneyusams COOPAHHYIO MOOELb BO3MOICHOCHIBIO ONpedeeHUst yeema 00bekma,
npeonasnaven 0ns usmepenus RGB-cocmasnsiowux u yposHs oceeweHHOCmu,
Oamuyuk 0onicen cooepicams ne meHee 12 c6emouyscmeumenbHblx JNeMeHmos - e
Wmenee 1 wm, 3ymmep-modyns domicen obecneuusams coOpanHylo Mooeisb
603MOIHCHOCBIO 8OCHPOU3BOOUMb 38YKU, HOMUHALbHAS Yacmoma He menee 4Kl 'y,
unmencuernocmo ne menee 80 0b- ne menee 1 wm, Wi-Fi-mooyaw donoicen
0Oecneyusams 603MOACHOCTINL NOOKTIOYEHUSE COOPAHHBIX POOOMOMEXHUYECKUX
Wmooenetl k cemu, loT obnaxam u 6eb-cepsucam, paboyee nanpsisicenue mooyns - 3,3B,
nopmoe 8600a 6v1600a M0OYiA - He MeHee 5 - He menee 1 wim, Munu-pene ¢ pabouum
Hanpsicenuem 6 ouanazone om 3,3 0o 5B, nompebasemovim moxom 71mA u
MaKcuManrbHbLM KOMMYmupyemvim Hanpsidcenuem 28B nocmosnnozo moxa/250B
nepemeHno20 moka, pecypc ycmpoucmea He menee 50 mulc. nepexnoyenull - He
Wmenee 1 wm; Bxoosuue 6 cocmag KOHCMPYKmMopa KOMROHEHNbL O0IACHbL OblNb
cogmecmumbl ¢ KOHCMPYKIMUSHIMU JJIeMEHMAMU, d MAKICce 00eCneyusams
603MOIHCHOCL KOHCIPYKMUBHOLL, ANNAPAMHOL U NPOSPAMMHOU COBMECMUMOCHIU C
KOMAIeKmMyIloWuMy U3 cocmasa Habopa.
\Habop ons bbicmpozo
npomomunupoganus . . .
S — OdHOHHaMHbZI:I KOMIbIOMED: HATU'UE, KApMA navsmu ¢ npeoyCmaHo8IeHHOL )
. OnepayuonHoOl CUCMeMOlL: Hanuyue, OI0K NUMAHUSL: HAluYue, KOMNIeKm Kabenell wm 8.00
ycmpoticms Ha ocHoge i
0715 NOOKIIOYeHUA: Haauyue
oononnamuozo
Komnwviomepa
\Habop ona bvicmpoeo
npomomunupoganus
91EKMPOHHbBIX
cmpoiicme na ocrose MquOKQHmpOﬂﬂepHaﬂ nramghopma co 6CIPOCHIBIM UHIEPRPEMAMOpoM
. VavaScript: nanuuue, xomniexm paduodemaneii.: Hanuyue, NiAMa pacULUPenus. wm 8.00
IMUKDOKOHMPONLEPHO
nramgopmul co e
6CmpoeHHbIM
unmepnpemamopom
\Habop ona bvicmpoeo
npomomunupoganus
D1EKMPOHHBIX IMuxpoxonmponnepuas niamgpopma Arduino: nanuuue, Komniekm paouooemaneil u um 8.00
yempoiicms na ocHose  [npo6o008: Haiuuue, MAKeMHAs NAAMa: Haluyue '
IMUKPOKOHMPOLIEPHOU
niamgopmol
Asmonomuulii pobom  |Vuebnas mMooenb a8MOHOMHO20 MOOUTLHO20 pOOOMA ¢ MAHUNYAAMOPOM. MoOUnbHbIIL
\manunyiamop ¢ pobom Oondicen npedcmasisams coO0l YeMbIPeXKOAECHYH NAAMPOPMY wmn 4.00
Konecamu 6cenanpasnienno2o osudxcenust. [leucamenu becugemounnvlie 4 wim, kamepa ¢ yenom '

6cernanpasiennoco

0030pa 120 epadycos c 5 mn. B cocmas komniekma 0OIHCHO 6X00UMb.
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Osuoicenus

\Mexanuueckuil 3ax8am UH@OPAKPACHBIL 1a3ep 2-X 0Ce8oU N008eC AKKYMYISMOp
KoNleca 8CeHanpasieHHo20 0BUINCEHUsS. NPOSPAMMUPYEMbLI KOHMPOILED C
BO3MOIACHOCBIO NPOSPAMMUPOBAHUS 8 Cpede DIOUHO-2PaAPdUIecK020 MUna U 6
c60000HO PACNPOCMPAaHAEMbIX CpPeddx paspabomKu ¢ HOMOUbIO MEeKCMOB020 A3bIKA
npocpamMmMuposanus 0amyuK 38yKa 0amyux ciedosanus aunuu FPV pescum
603MOIACHOCb YRPABIEHUSL C MOOUTLHO2O YCMPOUCMEA Yepe3 NPULOdICeHUe
npoepammuposanus na azvikax Python, Scratch a maxaice cucmema mexuuieckoeo
Bpenus 0Nl ABMOMAMUYECKO20 OOHAPYIHCEHUS U PACHOZHABAHUS 3A0AHHBIX 00BEKMO8
6 pabouei 30ne. Tloooepoicka RaspberryPi nanuyue Iloodepocka Arduino nanuuue
\[1o00eparcka Micro:bit nanuuue CmeHHbII MEXAHUYECKUT 3aX8aM,
ycmanagaueaemviil Ha NOOSUICHYIO naamgopmy ceepxy Hanuuue Mexanuveckuil
Baxeam, ycmanasnueaemviil Ha NEPeOHIOI0 Yacmb NOOBUICHOU NAAMPOPMbL HATUYUE
\Bo3mooicHoCmb MeHsImb UHQPAKPACHYIO NYUKY HA MeXAHUYeCKU 3aX8am HATUYUe

Obpazosamenvbhblii
HaOop 015 U3yUeHus.
mexnonozauti céazu u loT|

O6pazosamenvHblili HADOP NPEOHAZHAYEH OISl U3YHUeHUsI OCHO8 NPUMEHEHUs
mexwnonoeuil "Unmepnem eewetl” u cés3u 8 pobomomexHuyecKux cucmemax. B
cocmas nabopa 00IceH 8X00UMb KOMNIEKM KOHCMPYKMUGHbIX 2NEMEHNO8 U3
Wemanna onst coopku mModenu MOOUIbHO20 pOOOMA C 3aX6AMHBIM YCMPOUCMEOM. B
cocmas nabopa 00dICcer 6X00UMb KOMNIEKM KOHCMPYKIMUGHbIX DNEMEHNO8 OISl
cOOpKU MOOENU «YMHO20» 30aHUs. Bce komnaexmyrowue 1 ycmpoucmed, 6xoosuue 6
cocmas nabopa, 00CHBL ObIMb COBMECTUMbL OPYe C OPY2OM KOHCIPYKMUBHBIM,
DAEKMPUYECKUM, AnNapamusbimM U npoSPamMMHbIM 00pazom. B cocmas nabopa 0014cHO
6X00UMb: NPUBOOD NOCMOSIHHOZ0 MOKA C OAMYUKOM NOAOJICEHUs - He MeHee 2uim,
cepsonpusod 6obuLol — He MeHee 2um, cep8onpusoo0 MAlblil — He MeHee 2uim,
Kamepa - He meHee luim, npocpammupyembiii KOHMpoiep — He meHee lwim,
axkymyasimop — ne menee luim, 3apsionoe yempoticmeo — ne menee luum. B cocmas
Habopa 0ondcen 6X00UMb KOMNJLEKM UHMEIEKINY ANIbHbIX CEHCOPHBIX YCMPOUCME.
\UnmennekmyanvbHvle CEHCOPHbBIE YCMPOUCMEA O0NHCHBL NPEOCMABISAMb COO0U
yCmpoiicmeo Ha 0CHOBe GLIMUCTUMENLHO20 MUKPOKOHMPOILIEPA U BCIPOEHHO20
UzMepumenbHo2o diemenma. MumeinekmyanbHble CeHCOpHble YCMPOUCMEa OONICHDL
0O1a0amb 6CMPOEHHbIM YUPDPOBHIM U AHATO208bIM UHmMepgheticom it nepedayu
OaHHBIX, A MAKIHCE BCMPOEHHBIM NOCAE008AMETbHBIM UHMep@eticom s
00veduHeHust Opye ¢ Opy2oM 6 CeHCOpHble cucmembl. Komniexm unmeniekmyaibHbix
CEHCOPHBIX YCMPOTICTG QO0NIHCEH COOEPIACANMb — MOOYIb CEEMOOU00A — HE MeHee
2wm, modyns RGB ceemoouoda — ne menee 2um, mooyis UK-oamuuxa nunuu — ne
Wenee 3wim, MOOYIb 36yK08020 U3Nyuamens — He menee luim, MoOyib usmepenus
memnepamypul u 81AHCHOCMU OKpYdHcaioujeli cpedbi — He MeHee luim, Mooyib
IMaxkmoeoli KHONKU — He Menee 3uim, MoOYib OAMYUKAd OCEEUJeHHOCIU — He MeHee
[wm, MoOyb OemeKkmopa ypoeHs wyma — He meHee luim, MOOyIb usMepeHus:
Oasnenus okpyscaroujeti cpedsvl — He MeHee 1uim, Mooyib nomeHyuomMempa — He
Wenee 2uim, MOOYIb OaMUUKA NOJIOAHCEHUSL 8 NPOCMPAaHcmee — He Menee lwim,
WModynb Konyegozo npepvieamens — ne menee lwm. B cocmas nabopa domicen
6X00UMb NpOCpaMMUpyeMblil KOHmpoanep — he menee lwm. IIpozpammupyemviii
KOHmpoIEp 00MICeH 00eCneuu8ams GO3MONCHOCb NPOSPAMMUPOBAHUS HA A3bIKE
UavaScript u opeanusayuu Web-cepsepa obmena oannvimu uepes Humeprem.

[ Ipoepammupyemolii KOHmMPOLLEP OONIICEH 0HECne U8anb G03MOICHOCHLb
noOKIIOYeHUsl 6HeUHUX Ycmpolicma ¢ nomowwio unmepgeticos - GP10, UART, 12C,
12S, SPI, 1-wire TTL, RS-485, CAN, Ethernet ¢ noooepaickoii POE

3.00

\Komniexm noneii u
copesHosamenbHbIx
D/1eMeHmo8

[Komniexm nozeti u copedHO8aMeNbHbIX INEMEHMO8 OISl NPOBEOEHUSL COPEBHOBAHULL
A8MOHOMHBIX MOOUNLHBIX POOOMOE

1.00

Yemuipéxocesoti
yuebHblil pobom-
MaHunyamop ¢

MO0y IbHBLLMU
CMEHHbLMU HACAOKAMU

Yuebnwiti pobom-manunynamop npeonasnauer 0 0C80eHUs 00YYAUWUMUC OCHO8
pobomomexnuKu, 01 NHOO20MOBKU 00YUAIOUUXCS K BHEOPEHUIO U NOCe0yIoujemy
LUCNONB30BAHUIO POOOMOE 8 NPOMBIULEHHOM npousgodcmee. Koauuecmeo ocell
poboma manunyaamopa - vemvipe. Ilepemewenue uHCmpymeHma 6 npoCmMpaHcmee
1m0 mpem 0CsM OONHCHO YNPABTAMbCA Wa208blMu dgueamenamu. Hanpsaoicenue
numanusa wazoewvix ogueameinell He bonee 12 B. Cepgoosucamens wemsepmou ocu
Oondicen obecneuusams NOBOPOM UHCTPYMEHMA. Y20 N08OPOmMa MAHUNYAAMOPa Ha
OcHOBaHUU 60KpYe epmuKanbHOl ocu He menee 180 epadycos. [ onpedenenus
MONOJICEHUA MAHUNYTIAMOPA NPU NOBOPONE 80KPY2 6EPMUKATILHOL OCU OOIHCEH
UCNONBL308AMbCA DIHKOOED. Y201 no8opoma 3a0He20 nieya MaHunyIamopa e meHee
90 epadycos. Yeon nosopoma nepednezo nieua manunyiamopa ve menee 100

lepadycos. s onpedenenus noaodiceHus 3a0He20 U nepeone2o nied MaHunyIsamopa

1.00
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0oad1Cen UCNONBL308AMBCS 2UPOCKON. Y201 nosopoma no yemeepmoii ocu He meree
180 epadycos. [londicha Obimsb 803MONCHOCb OCHAWEHUST CMEHHBIMU HACAOKAMU
(Hanpumep, depacamenb KapaHoaula uiu Gromacmepa, npUcockd ¢
cepsodsucamenem, Mexanuieckoe 3axeamHoe YCmpoucmeo ¢ cepeoosueamenem,
lycmpoticmeo 015 1azepHoll 2pasuposKu i ycmpoucmeo ont 3D-neuamu).
IMunumanoHas KOMNIEKMAYUsL CMEHHbIMU HACAOKAMU. NHEBMATNUYECKULL 3aX6am
(MpUCOCKa), MexaHUu4eCcKuil 3axX6am, HACAOKA oepicamens OJis
Kapanoauia/maprepa/pyuKu, Hacaoka nepexoOHUK Oisi KPeNaeHUst COBMeCHUMBIX
KOHCMPYKMUGHBIX Oemaineti U KOHCMPYKYUl, Hacaoka 1a3epHoll 2pasuposKil, Hacaoka
3D-neuamu (0151 pabomot ¢ naacmuxom PLA ¢ ouamempom numu 1,75 mm). Honoxcen
ObIMb OCHAWEH CEPBONPUBOOOM 0I5l NHHEBMAMUYECKO20 U MEXAHUYECKO20 3AX8aMO8,
0becneyusarOwumM 8paujeHUe 3axX6aUeHHO20 00BEKMA 80 BPEMsL NepeMeueHus,
nosopom nepemewyaemozo ob6vexma 60Kpye epmuxanbhou ocu. /s obecneuenus
Dy HKYUOHUPOBAHUSL NHEEMAMUYECKO20 3AX68AMA 00JHCEH OblMb OCHAUEH
6CMPOEHHOU 8 KOPNYC MAHUNYIAMOPA NOMROU. [{ONJICHA ObIMb BO3MOICHOCTID
nOOKIIOYEeHUss OONOIHUMENbHBIX YCIMPOUCMS (Hanpumep, mpaicnopmepa, peibcad 0s
nepemewenus poboma, nyroma ynpaeieHusi Muna OHCOUCmuK, Kamepbl MauuHHO20
BpeHUs, ORMUYECcKo20 0amuuKa, Mooyist becnposooHozo docmyna). Po6om-
Wanunyasmop 0oadicen obecneuueams nepemenerue HacaoKu 8 nPoCMpaHcmee,
axmueayuo Hacaoku, 603MONICHOCHb NOTYYEHUS. CUSHANO8 OM KaMepbl U OamMUUKOS,
603MOICHOCb YNPABIEHUs OONOTHUMENbHLIMU Yyempoticmeamu. Mamepuan kopnyca
— antomunuil. Juamemp paboueti 30nul (be3 yuema HABeCHO20 UHCTPYMEHMA U
uemeepmoi ocu) ne menee 350 mm. Unmepghetic nooknouenus — USB. Jonocen
LUMemb 803MOIACHOCHIL ABMOHOMHOU pabomvl U 6HeuHe20 ynpagnenus. /s eneunezo
ynpaenenus dondicer 6vimb nPedyCMOmMpeH nyabm, NOOKIOYAeMblil K poOonty no
\Bluetooth. Ynpasnsiowuii koumpoiep 00axiceH Oblmb COBMECMUM CO CPEOOll
Urduino. Ynpaeisiowuii Konmposiep cogmecmum co cpedol RPoepamMMuposanus.
Scratch u sizvikom npoepammuposanus C. [ondcen obecneuusams nosopom no
nepeviM mpem 0CiM 8 3a0aHHbLIL Y20l U HA 3A0AHHBII Y20, NOGOPOM O YemEepmot
ocu Ha 3a0annblil yeon, osudicerue 6 koopounamol X, Y, Z, nepemewgenue na 3a0annoe
paccmosinue no koopounamam X, Y, Z, nepedauy 0aHHbIX 0 meKyuem noiodicenuu
yenos, nepedauy OauHblx 0 MeKywux KoopouHamax uncmpymenma. Jlonocen
noodepoicusams nepemeujenue 6 OeKapmoswix KOOPOUHAMAxX U y2iax nosopoma ocetl,
c 3a0anHol ckopocmbio u yckopenuem. Tunvl nepemenjenuii 8 0eKapmogbix
KOOpOUHAmMax: O8UlNCeHUe N0 MPAECKMOPUU, OBUICEHUE NO NPSIMOU MeHCOY 08yMsl
moukamu, nepenpwieuganue U3z moyKu u mouxy (neperoc oowvexma). Kopnyc oonicen
bbImb 6 3auunenHoM ucnoaHenue (kiacca ne nusice IP20).

Komnaexm ons
U3yUeHUA
onepayuoHHwIX cucmem
peanvHo2o epemenu u
cucmem ynpaenenust
(161MOHOMHBIX
IMOOUNLHBIX POOOMOS

\Komnnexm 014 paspabomku u usyueHus mooenei npospamMmupyemoix agmoHOMHbIX
WMobUTLHBIX pOOOMOS. Vuebnblil KOMNAEKM Q0IHCEH NO3BOTAMb PA3PAOAMBIBAMD
010UHO-MOOYTILHYI0 KOHCMPYKYUIO MOOUTbHO20 poboma. B cocmas mobunvrnoo
poboma dondicno éxooums: I[Ipusoo sedywux xonec - He menee 2uim. Ilpugoo
Qomicen npedcmagisims oo INEKMPOMEXAHULECKYIO COOPKY HA OCHOGe dgucamels
MOCTNOAHHO20 MOKA, PeOYKMOPA, OamuuKa NOJOHCEHUA 8ALd U 6CTHPOEHHOU CUCHIEMbL
ynpasnenus. Cucmema ynpagienuss npueo0a 00IHCHA 00eCne usams 603MOHCHOCHb
00beduHeHUsE NPUBOOOE € NOMOUWBIO NOCTIE008AMENbLHO20 UHmepdelica,
603MOXHCHOCIL 3A0AHUS NAPAMEMPOS KOHNYPOS8 YNPAGIeHUA, YIPAGIeHUe 8PAleHUEM
MpUB0Oa NO CKOPOCMU U NOAOHCEHUIO, KOHMPOIb Haepy3Ku. [Ipoepammupyembiil
KoHmpoanep - He menee lwm. IIpoepammupyemulii KOHmpoaLep 0onxcer 001adams
unmepcgpeticamu - USB, UART, TTL, RS485, CAN ons kommynukayuu ¢
MOOKIIOUAEMbIMU BHEWHUMU YCIMPOUCMEAMY, A MAKICE YUPPOSLIMU U AHATO208bIMU
nopmamu 6800a/evi600a. OOHONAAMHBIL MUKDOKOMNbIOMED - He MeHee lwim.
OOHONIAMHBIN MUKDOKOMNBIOMED 00JIdCeH Npedcmasiams cobotl YyCmpoucmao ¢
apxumexmypou muxkponpoyeccopa ARM, donxcen obnadams ne meree 2
BBIYUCTUMENLHBIMU A0PAMU C MAKMOB0U yacmomoti e menee 11Ty. JlasepHutii
ckanupyrowutl darbHomep - He MeHee lwm. Jlazepuwiii ckanupyrowuii 0arbHoMep
0o1101cen 0becneuugams OUANA30H UsMepeHUss OAIbHOCMU 00 00beKmos He Menee 2.5
Wempos u cexmop ckanupoganus ne meree 360 yenoevix epadycos. Jlamuux auHuu —
He menee 3 wm. JJamyuk dondicen obecneuusams 0emeKmuposanue IuHuU Ha
KOHmMpacmHuom (hoHe u nepedasamsv OAHHbIE 8 NPOSPAMMUPYEMBILL KOHMPOLIED O ee
Hanuuuyu nymem nepedauu aHai02068020 CUSHANA WU YUPPOBO2O cucHana, iubo
nymem nepedayu yupposeoco naxema danHwix. Jamuuxa yeema — He meree 1 wim.

ﬂamlmk 00JIICEeH pasaudamos ueemoeoﬁ OMmeHOK pachnolONCEHH020 pfl()OM C HUM
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obwvexma 6 RGB nomayuu u obecneuusams nepedaiy OAHHLIX 8 NPOSPAMMUPYEMbLIL
KOHMPOJIEP 0 3HAYEHUU KAXHCO020 YBEMOBO20 KAHALA 8 8Ude YUPPo8o2o nakema
Oannvix. Maccus UK-damuukoe - ne menee lwum. Maccus UK-damuukos 0ondcen
ObIMb NPeOHA3HAYEH Ol OMCLEHCUBAHUS IUHUU OTIS1 OBUIICEHUS MOOUTbHO20 poboma.
IMaccue donicen codepaicame He menee 6um UK-0amuukos, pacnonoxiceHnvlx Ha
000t unuu.  Cucmema mexuuueckozo 3penus - ne menee luum. Cucmema
MmexHu4ecKo2o 3peHus 00aAHceH 001a0amb COBMECMUMOCTBIO C PA3TUYHbLIMU
npozpammupyemvimMu Konmpoiepamu ¢ nomouvio unmepgeticos - TTL, UART, 12C,
ISPI, Ethernet. Cucmema mexHuuecko2o 3penusi O0JNHCHA 00ecneduéams
603MOIHCHOCb U3YHEHUSL OCHO8 NPUMEHEHUS AI20PUMMO8 MAUUHHO20 00yYeHus U
Hacmpotiku napamempos neipocemetl. Cucmema mexHu4ecko2o 3penust O0IICHA
0becneyusams PYHKYUOHAL PACHOZHABAHUS PA3TUYHBIX 2EOMEMPULECKUX 00bEKMO8
no HAbopy NPU3HAKOS, PACNO3ZHABAHUS 2PAdUHecKUX Mapkepos muna Aruco u op,
PACnO3HABANUSL MACCUBOE TUHULL U DIEMEHIMOE OOPONCHBIX 3HAKOB U PAIMEMKU.
Cucmema ynpagnenust MOOUILHO20 pOOOMA OOIICHA NO360IAMb OCYUWECMBISAMb
ananuz oxpyscaiouels 06Cmano8Ku 8 npoyecce 0BUNICEHUsE MOOUIbHO20 poboma U
OUHAMUYECKOM UBMEHEHUU OKPYIHCatoueti 00CMaHOBKU, OCYuecmeisimy
popmuposanue kapmol 10KAILHOU 0OCMAHOBKY BOKPY2 POOOMA U TOKATUZAYUS
nonodicenus poboma Ha Kapme, nocmpoeHue 2100ATbHOU Kapmbvl OKPYHCAIOUe20
npocmpancmea. Cucmema ynpasienusi MOOUIbHO20 poOOMA OONHCHA NO360ISAMb
ocyuecmensims aHanu3 NAAHA/KApmvl OKPYICaoue2o npocmpancmed, 0OHapyiceHue
OKpYdICcarouux 06bEKmMos, AMOHOMHOE NIAHUPOBAHUE MAPUPYMA U 00be30a
cmamuyueckux u Ounamuyeckux npensmemeuti. Cucmema ynpagneHust MOOUIbHO20
poboma dondicha obecneuusams B03IMONCHOCHb PA3MEMKY KAPMbL OKPYHCAIOUe20
MPOCMpPANCMBa HA 30HbL C PA3TUYHBIMU NPUSHAKAMU, 3A0068AeMbIMU NOb308ATNENEM
(30Hbl 3anpema Oiis 08UdICeHUsl, O2panuyenus ckopocmu u m.n.). Cucmema
ynpaenenus MoOUILHO20 pobOmMa 0IICHA 06eCne U8amsb 603MONCHOCb 3A0AHUS
MoYeK U 30H Ha Kapme OKpyICaloue20 npocmpancmea 0jis aBMOHOMHO20
nepemewenus meaicoy Humu. Cucmema ynpasnenust MoouibHo20 poboma ,
erIIOUAIOWAsL 8 CeOst NOOCUCTEMbL, MAKUe KAK - CUCHeMA YRPAGLeHUsi OBUNCEHUEM
poboma, cucmema coopa u 06pabomKu ceHcopHoU unpopmayuu, cucmemd
nocmpoenus Kapmul OKPyHCaloue20 NPOCMpPpanHcmed u CUCeMd Hagueayuu, 00IiCHA
ObIMb peanu308ana Ha 6aze NPOSPAMMUPYEMO20 KOHMPOJLIEPA U OOHONIAMHO20
MUKPOKOMIbIOMEPA, a MAKIICe YCMPOUCNE, 8XOOSUUX 8 COCMAE KOMNAeKmd. B
cOCmas KoMniekma O0IACHO 6X00UNb NPOSPAMMHOE 0becneueHue Oist
NpocpaMMUPOBAHUA 8 MEKCMOBOM pedakmope Ha hooobuu Arduino IDE,
MPOSPAMMUPOBAHUL C NOMOWBIO CKPUNMOE Ha s3blke Python, paspabomxu cucmem
ynpasnenus Ha ocnose ROS. Tak e 6 cocmag komniekm OONHCHA 8X00UMb
6UpmMYanbHas Moodenb MOOUILHO20 pOOOMA 6 GUPMYALHOM OKDYHCEHUU OJIsL
WModenuposanusi aneopummos Cucmem ynpasieHus ¢ NOMOWwblo 2paguyeckoti cpeoul.

Obpa3zosamenvHuoiii
Habop 014 usyyeHus
MHO20KOMNOHEHMHBIX
poOOMOmexHUecKux
cucmem u
MAHUNYIAYUOHHBIX
pobomos

O6pazosamenvHblii HADOP Q0NCEH ObIMb NPEOHAZHAYEH O/t U3YYEeHUs!
POOOMOMEXHUYECKUX MEeXHOA02UL, OCHO8 UHDOPMAYUOHHBIX MEXHON02UL U
MexHON02Ull NPOMBIUTIEHHOU A8MOMAMU3AYUL, A MAKIHCE MEXHOTOULL
MpOMOMUNUPOBArUA U A0OUMUBHO20 Npou3eoocmsed. B cocmas nabopa donsschul
8X00UMb KOMNIEKMYoWue U ycmpoucmea, 0oaadaroujue KOHCMpYKMUGHO,
annapamHoul u nPoSPAMMHOU COBMECMUMOCTbIO Opye ¢ Opyeom. 1) Komnaexm
KOHCMPYKMUGHBIX DJIEMEHINO8 U3 MEMAINA U NAACIMUKA 0151 COOpKU Modenell
WMAHURYIAYUOHHBIX POOOMOE C Y210801 KUHEMAMUKOU, NJIOCKONApaLielbHOU
Kunemamuxou, Delta-kunemamuxoul. 2) Hnmeniexmyanvhblil cepgomMooyisb ¢
UHMe2PUPOBAHHOU CUCTNEMOT YNpaesieHus - He meHee 7uim. Cepgomooyib 00HCeH
001a0amb UHMEZSPUPOBAHHOU CUCEMOT YAPAsIeHUs, obecneyusarouell 00pamHyo
C853b UNU KOHMPOTIb NAPAMEMPOS - NOIONHCEHUE 8Ad, CKOPOCTb 8PAUEHUSA, HACPY3KA
npueooa, a maxaice obecnewusaroueli 603MONCHOCHb NOCIE008AMENbHO20
nooKIoYeHUs Opye ¢ Opy2OM U YAPAGIEHUsL CePEOMOOYIAMU NO NOCIe008AMENLHOMY
no1YO0yNIeKCHOMY ACUHXPOHHOMY uHmepgeticy. 3) Pobomomexnuueckuii
KOHmpoanep, npedcmagisaouuli cooolt MooOyIbHOe YCMPOUCME0, 8Kaoyaruee 8 ceos
0OHONAGMHBIL MUKPOKOMNBIOMED OIS 6LINOTHEHUS CLONHCHBIX BLIYNUCTUMETbHBIX
onepayuil, nepugepuiinvlii KOHMpoLep O YNPAGIEHUSA GHEWHUMU YCMPOUCMEaMU U
naamy pacuiupenus 0 NOOKIIOYeHUs 8HeuHUX yempotcms. Mooyau
[pObOmMOmMexXHUUecK020 KOHMPOIEPa 00NNCHBL 001A0AMb 0OHOBPEMEHHOU
KOHCIPYKMUBHOL, annapamuoil U RPOSPAMMHOU COBMECIUMOCTBIO Opye ¢ OPyeoM.

\Pobomomexnuyeckuil KOHMpPOIEp O0IAHCeH YOOBIEeMEOPANb MEXHUYECKUM
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Xapakmepucmukam: Koi-60 a0ep 6CMPOEHHO20 MUKPOKOMNbIOmMepa - He MeHee 4,
maxmosas uacmoma siopa - ve mernee 1,2 I'Ty, 06vem O3Y - ne menee 512 Mo,
Hanuuue unmepeticos - SPI, 12C, 1-wire TTL, UART, PWM, yugposvie - e menee
16 wm u ananoeogvle nopmul - He MeHee 8 wm 0Jis NOOKIOYEHUST GHEULHUX
lycmpoticms, écmpoennbiil Mukpogor, a maxoice WiFi unu Bluetooth ons
KOMMYHUKayuu co sHewHuMuy ycmpovcmeamu. Pobomomexuuyeckuii Konmposuiep
Oondicen obecneuusams 603MOACHOCb NPOSPAMMUPOBAHUS C HOMOUBIO CPEOCME
s13bik06 C/C++, Python u c60600H0 pacnpocmpansemoti cpeowvt Arduino IDE, a
maxkoice ynpasnenus Mooenamu pobomomexHuieckux Cucmem ¢ NOMoubio cpeobl
IROS. 4) Ilpoepammupyemviti konmpoinep - He menee lwm. [Ipoepammupyemotii
KOHmMpOALEep 00dHCeH NPedCmagisims OO0 GbIYUCIUMENbHBIU MOOYIb, 001A0AIOUWUM
YupposviMu nopmamu - He Menee 8 wm u aHaI0208bIMU NOPMAMU - He MeHee 16 wm,
unmepgeicamu UART, I2C,SPI, TTL, a makaice mooynem 6ecnposoOHOU C813U mund
\Bluetooth unu WiFi 0ns co30anusi annapamHo-npocpammHbIX peuleHull u
""ymnoix/cmapm”""-yempoticme ons pazpabomxu peutenutl ""Unmepnem eewenr”". 5)
[ Inama pacuupenus npoepammupyemozo Konmpouiepa — ve menee lwm. Ilnama
pacuupenus 0oaxHcHa 06ecneyusams 603MOHCHOCHb NOOKTIOYEHUS YHUBEPCANLHO20
BbIYUCTIUMENLHO20 MOOYIIA K cemu nocpedcmeom unmepetica Ethernet. IInama
pacuuperus 00acHa 001a0ames NOPMamu 6600A-6bl800A Ol NOOKIIOYEHUSL
Yu@dPOBLIX U aHaN0208bIX Yycmpoiicme — He meHee 40 wm, unmepgetic SPI u
603MOAHCHOCIBIO NOOKIIOUEHUA GHewHell Kapmul namamu. 6) Modyne mexnuueckozo
Bpenus, npedcmasisiowuil cobou ycmpoucmeo Ha 6aze GblYUCTUMENbHO20
MUKPOKOHMPOLEPA U UHMeSPUPOBAHHOU Kamepbl, obecneuusaiouee pacno3Haganue
npocmeiuiux u300pasxceHull Ha Mooyne 3a cuem coOOCMBEHHBIX GbIUUCTUMENLHIX
so3moocHocmel - He menee lwm,;  MoOdynb mexHuuecko2o 3peHus O0aHCeH
0b6ecneuusamy 803MOHNCHOCb KOMMYHUKAYUU C AHATIOSUYHBIMU MOOYIAMU
nocpedcmeom wiuHbl Ha baze nocIe008amelbHO20 uHmepghelca ¢ yeavio OanrbHetulell
nepedauu pe3yrpmamos usmepeHuti 2pynnvl Mooyiell Ha ynpagianujee
BbIYUCTIUMENLHOE YCMPOUCMBO, NOOKTIIOYeHHOe K 0anHou wuHe. Modynb
MexHuYecKo2o 3penus 00axceH 06ecnedusamys 603MOHCHOCTbL OCYUeCmEIAMb
HACMpOUKy MOOYIAL MEXHUHECKO20 3peHUsl - HACPOUKY IKCRo3uyulU, bananca Henoeo,
YEEMOPASHOCIHBIX COCMABIAIOWUX, NIOWAOU 0OHAPYICUBAEMOTl 0OIacmi
13006padcenus, OKpY210Cmu 0OHAPYHCUBAeMOti 0OIACIU U300PAHCEHUSA, NOTOHCEHUE
0bHapysHcusaemvix obnacmeti OMHOCUMENbHO Opye Opyed. Modynb mexuuyeckoeo
Bpenus dondwceH obecneuusams 803MONCHOCb HACMPOUKYU HA 0OHO8PEeMEHHOe
ob6Hapyscenue He menee 10 paziuuHblx 0OUHOUHBIX 00BEKMO8 8 cekmope 0030pa,
11160 He MeHee 5 COCTNABHBIX 00BEKMO8, COCOAWUX U3 He MeHee 3 Pa3TUUHBIX
epaguyeckux npumumueos. Mooyib mexHuuecko2o 3penus 00axceH 061adamy
ecmpoennvimu unmepgeticamu — USB, UART, 1-wire TTL, 12C, SPI ons
KOMMYHUKAYUU CO BHEUWHUMU NOOKTIOYaeMbIMu yempoticmeamu. 7) B cocmas
Habopa 00nHCHbBI 8X00UMb YUPPOBble UHPOPMAYUOHHO-CEHCOPHBIE MOOYIU,
npedcmasnaowue coboii ycmpoucmea Ha 6aze npoSpamMmupyemo20 KOHmpoaiepa u
uzmMepumenvHo2o snemenma. Lughpoeoii moodyns dondicen obnadams 6CMpoeHHbIM
Wmukpoxonmpoiepom (makmosgas yacmoma - e menee 16 MI'y, wuna oanHvIX — He
Wmenee 8 Koaiim), unmepdbeiicamu 0iist NOOKIOYEHUS K GHEUWHUM YCMPOUCMEAM.
yugposvie u ananrozogvie nopmet, 1-wire TTL, pazvem muna RJ. L{ughpogoii Mooy
Dondicen obecneuusams 803MONCHOCHL KOMMYHUKAYUU C AHATOSUYHBIMU MOOYIAMU
nocpedcmeom wiuHvl Ha Oase NOCIe008amMeNbHO20 UHmMepghelica ¢ yenvio OanbHetuleli
nepedauu pe3yibmamos usmepeHul 2pynnvl Mooyiell Ha ynpasisaoujee
BbIMUCTUMENbHOE YCMPOTICINEO, NOOKIIOYEHHOe K 0aHHOU wiuHe. B cocmae nabopa
007121CHO 8X00UmMb: YUPPOBOL MOOYIb MAKMOBOU KHONKU — He MeHee 3um, yugposoti
WMo0YIb c8emoouoda — He menee Juim, Yuppoeoll Mooyib KOHYEB020 NPepbli8ames —
He menee Jwm, Yugposol Modyib damuuka yeema — He menee lwum, yugposoti
mooyre RGB ceéemoouooa — ne menee luum. 8) B cocmas nabopa 00nd#cHbl 6X00UMd
baemenmyl 0151 COOPKU 8AKYYMHO0 3AX8AMA: 8AKYYMHAS NPUCOCKA — He MeHee [uum,
DAEKMPOMACHUMHBIIL KIANAH — He MeHee [wm, 8aKyyMHbIl Hacoc — He MeHee [wm.

9) B cocmag Habopa dondicer 6X00Uums y4eOHblll KOMNIEKM, BKI0YArOWUll 8 ceos
yuebHoe nocobue, HAbOOp OUOIUOMEK MPEXMEPHBIX FNEMEHMOE OJis
NPOMOMUNUPOBAHUS MOOENEU MAHUNYAYUOHHBIX POOOMOG, 4 MAKICE NPOSPAMMHOE
obecneuenue 0 pabomol ¢ Habopom. Ilpoepammuoe obecneuerue OONHCHO
0becneuusams mpexmepHylo 8U3YAIU3AYUIO MOOEU MAHURYIAYUOHHO20 poboma (¢

2710601, NIOCKONAPAINENbHOU U OelbmMA-KUHeMAamuKol) 8 npoyecce pabomoi,
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0becneuusams NOCMpoeHue RPOCMPAHCMEEHHOU MPACKMOPUL OBUICCHUSL
LCHOHUMENLHO20 MEXAHUMA MAHUNYTAYUOHHO20 POOOMA, B03MONCHOCTb 3A0AHU
nociedosamenbHOCMU MOYEK OJisi NPOXONHCOCHUS YePe3 HUX UCNOTHUMENbHOZO
Wmexanusma manunyisyuonHozo poboma. Ipoepammmuoe obecneyenue 00IHCHO
(QyHKYUOHUPOBAMY, KAK 8 OMOETbHOCIU 8 8Ude CPeObl MOOTUPOBAHUS, MAK U 8
pesrcume MOHUMOPUH2A 8 PEAIbHOM GPEMEHU NPU NOOKTIOUEHUL MOOeU
WMaHunyisamopa nocpedcmeom pobomomexHuuecko2o konmpouiepa. Illpoepammuoe
06ecneuene 00NINCHO 0becneyusams 803MONCHOCTIb ROCMPOEHUS 2PAPUKO8
BAOAHHBIX U MEKYWUX 000OUeHHBIX KOOPOUHAM MAHUNYIAYUOHHO20 POOOmA,
lepaguros 3HaveHull CKopocmell U YCKOPeHUsi, 2papuKos paciemuvlx 3HaAYeHUll
Haepysku. [Ipoepammuoe obecneuenue OONNCHO NO3BOAMb 3A0A6AMb
noC1e008aMeNbHOCb NEPEOSUNCEHUT MAHUNYIIMOPA NOCPEOCME0OM HAOOPA KOMAHO
6 O10unO-epaghuueckom unmepdgpetice.  Yuebnoe nocobue O0NHCHO COOepIHCAmb
Wmamepuansl no pazpabomke mpexmepHuIx MoOeaet MOOUIbHBIX POOOMOS,
WMaHUnYIAYUOHHBIX POOOMOE C PASTUNHBLMU MUNAMU KUHEMAMUKY (Yl08ds.
KUHeMamuKa, nIOCKO-napaiielvHas Kkunemamuxa, oenoma-xkunemamuxa, SCARA unu
puluadichas kunemamuxa, niamepopma Cmioapma u m.n.), UHCMpPYKYuu no
npoexmuposanuio pobomos, UHCMPYKYUU U MeMOOUKU OCYUeCMEIICHUSL UHICCHEPHbIX
pacuemos npu npoeKmupo8anuu (Pacuemst Hazpy3Ku U MOMEHMOE, paciem
WowHOCIU NPUBOO0E, paciem Napamempos KUHeMaAmuKY 1 m.n. ), UHCIMpPYKYU no
paspabomxe cucmem ynpasienust i NPOSPAMMHO20 obecneuerust 05t ynpagieHus.
pobomamu, UHCMPYKYULU U MemoouKu no pazpabomie cucmem YnpagieHus ¢
bremenmamu UCKyCCmeeHH020 UHMEINEKMA U MAUWUHHO20 0OYYEeHUSL.

Ob6pazosamenvbhbiii
Habop no sneKmpoHuKe,
D1eKmpoMexanuxe u
MUKpOnpOYeccopHol
mexHuxe

\Habop donicen Obimob npednaznaier 0jis nPo8eoeHUs: YUeOHbIX 3aHIMUU No
U3VUEHUIO OCHO8 MEXAMPOHUKU U POOOMOMEXHUKU, NPAKMUYECKO20 NPUMEHEHU
0a308b1X 21EeMEHMO8 INEKIMPOHUKU U CXEMOMEXHUKY, a MaKice Hauboee
pacnpocmpanenHoll dnemMeHmHou 6aA3vl U OCHOBHBIX MEXHUYECKUX peuleHull,
NpUMEHAEMBIX NPU NPOEKMUPOSAHUY U NPOMOTMUNUPOBAHUU PASTUYHBIX
UHIHCEHEPHBIX, KUDepHemU4ecKux u ecmpausaemvix cucmem. B cocmae nabopa
00HCHBL BXOOUMb KOMNIEKMYIOWUe U YCmMpoUucmaa, 001adaroujue KOHCMpyKmueHo,
DaIeKMpUYecKoU, annapamuoll U npocpamMmHoOl COBMeCmMUMOCbIO Opye ¢ Opy2oM. B
cocmag Habopa donsceH 6xo00uUMmsb KOMNAEKMN KOHCIMPYKIMUBHBIX 2IEMEHMO8 U3
\Wemania ona coopku MaKema MaHunyIAYUOHHO20 pooOma U KOMNIEeKm
WMemanauueckux KOHCMpPYKMuUGHolx 91eMennos 0 cOOpKU MaKema MoOUIbHO20
poboma. B cocmas nabopa 00#cHb 8X00UMb NPUBOOA PASTULHOZ0 MUNA: MOTOPYL
C UHMeSPUPOBAHHBIM UL BHEULHUM OAMYUKOM NOJIONHCEHUA — He MeHee 2uim,
ceponpuso0 600N — He MeHee 4um, cepeonpusod Maibill — He Menee 2uim,
MPUBOO C BOZMONCHOCTBIO YRPAGLEHUSL 8 UA2080M pexcume — He MeHee 2um. B
cocmag Habopa OoNHCHBL 6XO0UMb dNeMeHMbL 05 COOPKU 8AKYYMHO20 3AX6AMA.:
6aKyyMHAA NPUCOCKA — He MeHee 1uim, 2NeKMPOMASHUMHbII K1anaH — He MeHee
[wm, 8akyymHwlll Hacoc — He menee lwm. B cocmas nabopa 0oaxcHa 6x00umso
Dremenmuas 6asa Ons npOMOMUNUPOBAHUA: niama 0 becnaeiHozo
NPOMOMUNUPOBAHUA, KOMIIEKM NPOB0O08 PA3TUYHOL0 MUNA U ONUHBL, KOMALEKM
pe3ucmopos, KOMNJIEKM c8emoouo008, cemuceemMeHmuslll uHouxkamop, oucnieu KK-
muna, KHONKY — He MeHee Suim, NomeHYUuoMempvl — He MeHee 3um, UHGpaKpacHolii
Oamuux - He meHee 3uwim, YIbmMpasgyKo8oll Oamuux - He MeHee 3wim, 0amuyux
memnepamypwl - He Menee luim, Oamuux oceewjeHHocmu - He MeHee lum, MoOyIb
Bluetooth — ne menee Twm, mooyre HK-npuemnuxa — ne menee lum, mooynw UK-
nepedamuura 8 gude KHONOYHO20 NY1bma ynpagienus — luim, akkymyaamop — He
Wmenee lwm, 3apadHoe ycmpotiicmeo — He menee luum. B cocmas nabopa dondicen
6X00UMb MYTbMUOAMYUK OI51 USMEPEHUS MEMNePAmYpbl U GIANCHOCTU
okpyarcaroueli cpedvt — e menee lwm. Myrbmuoamyux 0oaxcen 001a0amy
6CTNPOEHHBIM MUKPOKOHMPOATEPOM (makmosas yacmoma - He meree 16 MIy, wuna
Oannbix — He menee 8 Kbatim), unmepgheiicamu 01 noOKmoueHus K GHeUHUM
lyempoticmeam: yugpossvie u ananozosvie nopmol, 1-wire TTL, pazvem muna RJ. B
cocmag Habopa dondceH 8X00UNb KOMNAEKNM YHUBEPCATbHBIX GbIUUCTUMETbHBIX
Wmooynell, npedcmasasiowux coooli 6a3o8yio niamy, naamy pacuupenus ois
cemeso2co e3aumooeticmeus u naanmy nOOKIYeHUs CUL08ON Haepy3Ku. Bxooawue 6
KOMIIEKM YCMPOUCMEa 00JI4CHbL 001a0amsb 00HO8PEMEHHOU KOHCIMPYKIMUGHOLL,
DAEKMpPUYECKOll, AnNApamHou u NPOSPAMMHOU COBMECTHUMOCIIBIO OpYe C OPY2OM.
\bazoseas niama yHUGepCantbHO20 8blUUCIUMETLHO0 MOOYIISL OOINHCHA NPEOCABIAMb

coboil npoepammupyemviii konmpoJuiep 8 cpede Arduino IDE unu ananocuunsix
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c60600H0 pacnpocmpansemvix cpedax paspabomku. Bazosas niama dondicna
0O1a0ams 6cmpoerubiMu uHmepgheicamu 0isi NOOKIOYeHUs YUPPOBbIX U
ananozogwvix ycmpoticms, ecmpoenuvimu unmepgeticamu USB, UART, I12C, SPI, 1-
wire TTL, Bluetooth, WiFi. [Inama pacwiupenus 0ondicha obecneuugams
603MOIACHOCHIbL NOOKTIOUEHUSL YHUBEPCANLHO2O 8bIYUCTUMENLHO20 MOOYIIA K Cemu
nocpedcmeom unmepdpetica Ethernet. [Inama pacuwupenus 00asicHa 0b6aadams
nopmamu 6600a-6v1800a 05t NOOKMOUEHUSL YUDPOBBIX U AHAIO208bIX YCMPOUCMS,
unmepgetiic SPI u 603M001cHOCMbIO ROOKIIOYEHUsL 6HeulHell kapmul namamu. Tlnama
pacuuperus 0151 ROOKIFOUEHUsL CUTIOBOL HAZPY3KU QOJINCHA 00eCneuusams
603MOIACHOCb NPAMO20 NOOKIOYEHUs. BHeWHel CUTIOBOT HAZPY3KU, a4 MAKiCe
pecynupyemoii naepysku nocpedcmeom PWM unmepgpeiica. B cocmas nabopa
Qomicen 6X00UmMb NPOSPAMMUPYEMblll KOHMPOLLEP, 00eCneYUBaWULl 603MONCHOCHIb
ocyuecmensimos pazpabomyy npoepaMMHO20 KOOd, UCNOAb3YSL UHCTNPYMEHmaputi cpeo,
paspabomxu Arduino IDE u Mongoose OS u si3v1k06 npoepammuposanusi C\C++,
JavaScript. Ilpoepammupyemviil KOHmpoiep 0oaxiceH 0bradams nopmamu 0Jis
MOOKIIOYEHUS. YUPDPOBBIX U AHATIO20BLIX YCINPOUCTE, 6CHPOEHHBIMU
NpOSPAMMUPYEMBIMU KHONKAMU U INEKMPOMEXAHUYECKUMU MOOYTIAMU 0151
Opeanuzayuy cucmemsl py4Ho20 YRpaeieHus, 6CMpOeHHLIMU NPOSPAMMUPYEMbIMU
ceemoouodamu 015t UHOUKAYUU PADOUe20 PedcumMa, 6CMPOeHHbIMU UHmMepgeticamu
USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmae
Habopa 0odicen 6Xx00UmMb MOOYIb MEXHULECK020 3PEHUsL , NPeOCMAasistiouuil ool
6bIUUCIUMENbHOE YCMPOUCMBO CO BCIMPOECHHBIM MUKPONPOYeCcopom (KO-60 sioep -
He menee 4um, uacmoma sopa ne menee 1.2 I'Ty, o6vem O3V - ne menee 512M0,
0bvem ecmpoennol namsimu - e menee 81°6), unmezpuposanHou Kamepou
(MaxcumanvbHoe paspeuierie GU0eonomoKa, nepedagaemozo no unmepgeticy USB -
He menee 2592x1944 eo.) u onmuueckotl cucmemoti. Mooy mexHuuecko2o 3penus
Qomicen 061a0amb COBMECMUMOCIBIO C PA3TUYHBIMU NPOSDAMMUPY EMbIMU
Konmpoiepamu ¢ nomowwio unmepegeticos - 1-wire TTL, UART, 12C, SPI, Ethernet.
IMoOynb mexHuueckozo 3peHust 00ceH 06ecneduu8ams GblNOIHEHUE BCEX UIMEPEHUL
U BLIUUCIEHUL ROCPEOCTNBOM COOCMBEHHBIX GLIYUCIUMENbHBIX 603MONCHOCHET
6cmpoennozo mukponpoyeccopa. Modynb mexuuiecko2o 3penusi 00nxicen 0baadamo
603MOACHOCBIO KOMMYHUKAYUU C AHATIO2UYHBIMU MOOYISIMU ROCPEOCTHBOM WUHBL HA
basze nocredosamenvHo2o unmepgetica ¢ yeavio OanvHelulel nepedayu pe3yibmamos
U3MepeHull 2pynnvl MOOYJell Ha Ynpasnsaoujee GblMUCTUNENbHOE YCMPOUCMEO,
nooxoyentoe k 0anHou wure. Mooy mexHuyecko2o 3peHust O0IHCeH
0becneyusams HACMPOUKYU PEACUMOE PAOOMbL - HACMPOUKY IKCNO3uyUl, baranca
0e1020, YEEMOPAZHOCMHBIX COCMABTSIOWUX, NIOWAOU 0OHAPYICUBAEMOT 0O1acTU
U300padicenus, OKpy21ocmu OOHAPYICUBAEMOU 0OAACMU U300PAICEHUSL, NOTONCEHUE
0OHapysicusaemvix 0bacmell OMHOCUMENLHO Opye Opy2ad, MauluHHoe 0byueHue
napamempog HelupoHHbIX cemell 05k 0OHAPYIHCeHUsL 00bEKMos, opmy U
BakoOuposanHvle 3HaYeHUsi OOHAPYICUBAEMBIX MapKepos muna Aruco, pazmepol
0OHAPYIHCUBAEMBIX OKPYICHOCHIEH, KBAOPAMO8 U MPeY2OTIbHUKO8, NAPAMEMpPO8
KOHMPACMHOCMU, PA3MEPOS, KPUBU3HDL U NOJIONCEHUSL PACHO3HABAEMbIX IUHUIL.
\Habop dondscen obecneuusams 803MOACHOCIL PA3PAOOMKU MOOeU MOOUTLHO2O0
poboma, ynpasnsemoti 6 FPV-peacume nocpedcmeom npocpammmnozo obecneyenus
0151 NepCOHANBLHO20 KoMNblomepa u MobunbHuix yempoticma Ha o6ase OC Android unu
10S, obecneuusaiouje2o 603MOACHOCTING YNPAGLEHUSL MOOUTLHBIM POOOMOM U
6CMPOEHHBIM MAHUNYIMOPOM NOCPEOCMBEOM 2paduyecko2o unmepgetica,
BRIIOYAIOWUM 8 cebsl HAbOp KHONOK U nepexoyameneil, OXCoUCmuK, oonacms 0
omobpasicenus sudeo. Habop Oondicen obecneuusams 603MOHCHOCMb UYYEHUS
0CHO8 pazpabomKu RPOSPAMMHBIX U ANNAPAMHBIX KOMNWIEKCO8 UHICEHEPHBIX CUCMEM,
pewenuti 6 cghepe ""Humeprem sewgeni"", a maxoice pewenuii 6 ooracmu
pobomomexHuKy, UCKYCCMEEeHH020 UHMEIEKMA U MAWulHo20 00yyenus. B cocmas
Habopa O0NHCHO 6X00UMb NOCOOUE NO U3YUEHUIO OCHO8 IIeKMPOHUKU U
cxemomexHuxu, pewieHull 8 cpepe ""Hnmepnem geweni"", paspabomxu u
npomomunuposaruro mooeineil pobomos. B cocmae nabopa oondicno exooums
nocobue no uzyyeHuro 0CHO8 paspabomKu CUCeM MEXHUYECKO20 3PEeHUsL U
bIeMEeHmMO8 UCKYCCMBEHHO20 UHMELIEKMA.

ObpazosamenvbHblii
Habop no mexawuxe,
lMexampoHuxe u

obomomexHuke

ObpaszosamenvHblii HAOOP 0ICEH ObIMb NPEOHAZHAYEH OISl U3YUEHUS MEXAHUKU,
Wexamponuxu u pobomomexuuxu. Obpazosamensbubvilli HAOOP NPEOHAZHAYEH 05
paspabomxu npoepammupyemvix Mooenell MexampoHHbIX CUCIEM U MOOUTLHBIX

060m06, OCHAWEHRHbLX PA3TIUYHBIMU MARHUNYJIAYUOHHBIMU U 3AX6AMHbIMU
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ycmpoticmeamu. B cocmas Habopa 00IHCHO 6X00umb: KOMNIEKM KOHCMPYKIMUGHBIX
DIEeMEHMO8 U3 MeMand, KOMIIEKM KPENEJCHbIX dNIEMEHMO8, KOMIAEKM 05l COOPKU
Baxeamuozo ycmpoucmea — ne MeHee 1 wim., Koieca ¢ npope3uHeHHbIM 00000M — He
Wenee 2 wm., Koieca 6CeHanpasieHno20 08UNCEHUs -He MeHee 2 wim., nPU6oo
NOCMOSHHO20 MOKA C UHMEZPUPOBANHHOU CUCMEMOU YNPasieHusl, obecneuusaiouel
0Opammyio c6s136 NOOANCEHUIO, CKOPOCIU U HA2PY3Ke - He MeHee 4 wm., 0amuux
iunuy - He Menee 3 wm., 0amMuUK pacCmosHUs — He Menee 1 wm., aKKymMyasimopHas
bamapest — ne menee 1 wim., 3apsaoHoe ycmpoicmeo — He menee 1 wm. B cocmas
Habopa 0ondiceH 6X00UMb NPOSPAMMUPYEMbILL KOHMPOJLIED, 00eCneuusaowuil
603MOIACHOCHbL OCYWECMBIAMb PA3PAOOMKY NPOSPAMMHOLO KOO, UCHONb3YS
uncmpymenmapuii cpeo paspabomxu Arduino IDE. Ilpoepammupyemvlii KOHmpoLiep
Qomicen obecneuusams annapamuyio U HPOSPAMMHYIO COBMECHUMOCTb C
baemenmHou 6a301, exodswel 8 cocmag Habopa. Ilpoepammupyemoiil KOHmMpoiep
0oa01cer codepacams credyrouue unmepericol. yu@pposvle U aHal0208ble NOPbL —
ne menee S0wm, USB, USART, 12C, SPI, ISP, Bluetooth, WiFi. Ilpoepammupyembiii
KOHmMpoanep 00dceH codepaicams unmepg@eic (07t NOOKIOUeHUs: NPUBOO0S U
Oamuurxoe pobomomexHuLecko20 Habopa), pearuzoeannslii Ha baze wunsvt RS-485 —
He menee 12wm. IIpoepammupyemvlii KOHMPOIED OOJINCEH COOePIHCAMb CULOBOU
nopm 015t NOOKIIOYEHUsI 6HEUWHel HAZPY3KU UL MOMOPO8 — He MeHee 2um. B
cocmas nabopa 0ondcer 6Xx00Umb MOOYJib MEXHUYECK020 3penust — He MeHee luim.
IMoOynb mexHuuecko2o 3peHus 00HceH 06eCneut8ams 603MONCHOCHL
KOMMYHUKAYUU C AHALOSUYHBIMU MOOYISMU ROCPEOCTNBOM WUHbL Ha ba3e
nociedosamenvro2o unmepgelica ¢ yeivio OanvHelulell nepedayu pesyibmamos
U3MepeHull 2pynnvl MOOYJell Ha YNpasnsioujee GblNUCTUENbHOE YCMPOUCMEO,
nooxoyentoe k 0anHou wune. Moodynb mexnHuuecko2o 3penust O0JNCeH
0Oecneyusams 603MONCHOCTIG OCYULECMGIISIND HACMPOUK)Y MOOYJISi IMEXHUYECKO20
Bpenus - HacmpoUKy SKCho3uyuy, baranca 6en02o0, YBEMopPasHOCHHbIX
cocmasnsiowux, nIowaou 0OHApPyICUBAeMOo 00Iacmu U300PaNCeHUsl, OKPY2L0CMU
0OHapysicusaemoll 0baacmu u300padicerust, NOJOJHCEHUEe OOHAPYICUBAEMBIX 0ONACmEl
omnocumenvHo Opye opyea. Modynb mexuuuecko2o 3penust 0oaicen obecneuusams
603MOIHCHOCb HACMPOUKU HA 0OHO8PeMeHHOe 0OHapydiceHue He meree 10
PazIUUHBIX OOUHOUHBIX 0OBEKMOB 8 ceKmope 0030pa, b0 He MeHee 5 COCMABHbIX
00bEeKmMos, cCOCMosAUUX U3 He MeHee 3 Pa3IUUHbIX 2PAPUUECKUX NPUMUMUBOE.
IMoOynb mexnHuueckozo 3peHust 0oiceH 061a0ams 6CMpOeHHbIMU UHmMeppelcamu —
USB, UART, 1-wire TTL, I12C, SPI 013 koMMyHUKQyuu cO GHeuHUMU
nooKIOYaeMbiMU YCMpOUCmMeamu.

Obpa3zosamenvHuoiii
KOHCIPYKMOop ¢
KOMNIEKMOM 0amyuKog

Ob6pazosamenvbHblii HADOP Q0NCEH ObIMb NPEOHAZHAYEH OISl U3YUEeHUsl OCHOS
paspabomxu npozpammupyemvix mooenell A6MOHOMHBIX MOOUTLHLIX pobomos. B
cocmag Habopa OOAHCHO 6X00UMb: KOMIAEKN KOHCIPYKINUGHBIX DIEMEHMO8 U3
naacmuxa, UHCmMpymeHnm 0as pabomul ¢ KpenexdCHvIMU KOMHOHEHMAMU, Cepeonpusoo
c 6cmpoeHnHoll cucmemoll ynpagnenus, obecnedugaroueti 0OpamHyIo cés3w
NONIOJHCEHUIO, CKOPOCHIU U HASPY3Ke - He MeHee 4 wm., NyIbm YNpasieHus — He MeHee
Lwm, oamuux Kacanus — He menee 1 wm., oamuux yeema — ne menee lwum, oamuux
IMaxKmuibHO-CeHCOPHBLIL CO C8eMOOUOOHBIM MOOYIeM — He MeHee | wm., kamepa ¢
6O3MOHCHOCHIBIO OOHOBPEMEHHO20 ONPeOeieHIsl HECKOTLKUX Y8emog — He MeHee |
wm., akKymynamopHas bamapes — He meree 1 wm. B cocmag Habopa 0ondceH
8X00UMb pOOOMOMeXHUYeCKUL KOHmMpoJLiep — He MeHee [wm. Pobomomexnuueckuti
KOHmpoaep 0onxcen 06nadams ecmpoentvim yeemuvim KK sxpanom u
6CTNPOEHHBIM UHEPYUOHHBIM 0aMYUKOM. Pobomomexuuueckutl KOHMpPOLep 00NXHCeH
umems He MeHee 12 nopmog 018 NOOKIHOUEH U BHEUHUX YCMPOLLCE U HOPM OJis
yemanosku kapmel namsimu. B cocmag Habopa dondicer 6X00ums npoSpammupyembiil
Koumposniep — He menee 1 wim. [Ipoepammupyemviii KOHMPOLIEP OOANHCEH
npedcmasnams coboil yempolcmeo, obecneuugaioujee 603MO*CHOCHb
ocywecmeniams paspabomKy npoepaMMHO20 K0Od, UCTIONb3YS UHCTPYMEHMAapuli cpeo
paspabomxu Arduino IDE. IIpoepammupyembiii KOHMpPOoLLep 00axHCeH 0becneuueams
annapammuyro u nPOSPAMMHYIO COBMECIUMOCTb C deMEeHMHOU 0a30, exodsuell 8
cocmas nabopa. IIpoepammupyemulii KOHMPOIEDP OOIHCEH COOEPIHCAMb CeOVIOUiUe
unmepgeticol. yugposvie u ananozosvie nopmel — ve mernee 50wm, USB, USART,
I2C, SPI, ISP, Bluetooth, WiFi. Ilpozpammupyembiti KOHmpoiep 00IACeH
cooeparcams unmepgbetic 0/isi NOOKIOYEHUsL NPUBODO8 U OAMYUKOB

0O0momexHuyecko2o0 Habopa— He menee 12 wim.
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HanmenoBanue
[pasjaena:
"TexHoJIOrMUecKas
HanpasieHHocTs. BI1O"

Cnexmpogomomemp

[ Ipeonasuauen 0151 onpedenerus ONMu4ecKoll NIOMHOCHU, KO3 Q@DuyueHmos
NPONYCKaHUsL U KOHYEHMpPAyuu pasHo0OPA3HbIX pACmMeopos

wm.

1.00

Anarumuyeckue 6ecobl

Upe()HtBHaqubz 07151 MOYHBIX Z/l3/l/l€p€HuZZ MAcCcCol, NO360JIAII0OM KOHMPOIUupoeamss
USMEHEHUA MACCbl C MOYHOCHbIO 0,] Me.

1.00

Yuebno-
LCCed08amenbeKasn
nabopamopust
OuocuesHanios u
HelpomexHono2utl

B cocmag exooam: Cencop Tun 1 ne menee 1 wm., obecneyusaem 603MONCHOCHb
pecucmpayuy CUueHaIa eKMpUYECcKoli aKMUGHOCIU MblIUY (INEKMPOMUOSDAMMb,
OMT'). Pecucmpayust 0014CHA OCYUeCMEIAEMCs HEUHBAZUBHO, CYXUMU IEKMPOOAMU.
IBO3MOJICHOCMIBbIO KpeniieHus K pyKe Yeno8eKd, 4mo O0JANCHO 0a8amb 603MONCHOCHIb
peaucmpuposams 31eKmpuUdecKyio aKmusHOCHU MbLYbl 8 00ACMU, HAO KOMOPOU
pacnonazaemcs kpenienue. [lpu nanpsicenuu mvluysbl 00IICHA bbb 0becneyena
603MO2MCHOCb HAOIOO0eHUsL nyyHOCmU cueHana (m.e. npucymemeue OMI'), npu
paccrabnenuu moiuysl - ee omcymemeue. Cerncop Tun 2 ne menee 1 wm.,
0becneyusaem 603MOACHOCIb PESUCMPAYUU CUSHANA POMONIEMUIMOSPAMMDbL
(@III') onmuueckum nymem, 3a cuem UsMeHeHUs: OMPAaNCEeHHO20 OM KPOBEHOCHbIX
cocy006 ceema, 06vem KOMOPbIX USMEHAEMCS NOO 8030elicmBUeM NYIbCOBOLU GOIHYL.
Cencop donoicen Obimb 0Oecneyen 603MONCHOCHbIO KpenjieHus K nooyuleuke naivyd
uenosexa. Cencop Tun 3 ne menee 1 wim., obecneuugaem 603MONCHOCMb.
pecucmpayuu cuenana snexkmpoxapouocpavmul (AKI) ne unsazugnvim cnocobom,
pecucmpayuu I, 11 u Il omeedenuil; nookmouerust 31eKmpooos K CEHCOPY € NOMOUbIO
coedunumenvHuix nPo6o0os, obopydosannsix TouchProof pasvemamu. Cencop Tun 4
He menee | wm. obecneuusaem 603MONCHOCMb: PECUCPAYUU CUSHATIA KONHCHO-
eanveanuueckoul peaxyuu (KI'P), pecucmpayusi Komopozo ocyujecmeisiemcsi ha
nOCMOsIHHOM MoKe,; ROOKIIOYEHUs. K MELY Yel08eKd C NOMOUWbIO CYXUX DNIEKMPOO0s,
noOKII0YeHUe KOMOPBIX K CEHCopy ocyuecmansiemcsi ¢ homouvio TouchProof
pazvemos. Cencop Tun 5 ne menee 1 wim., obecneyusaem 03MOMCHOCHb!
pecucmpayuu cueHana snekmpuyeckou akmugnocmu mosea (33I) ¢ nomowvio cyxux
HEUHBAZUBHBIX DTIEKMPOOOS, PeUCIPAYUL DTIEKMPUHECKOU AKMUSHOCINU PASHBIX
Oonetl Mo32a; NOOKIIOUEHUS INEKMPOO08 K CEHCOPY ¢ NOMOWBIO COCOUHUMETbHBIX
npo6odos, obopyoosannvix TouchProof pazvemamu, 3akpenienus 31exkmpooos Ha
nosepxnocmu eonosvl. Cencop Tun 6 ne menee 1 wm., obecneuusaem
603MOICHOCb: pecucmpayuu cusHana korebanus epyonoi kiemxu (Cencop
Oblxanusy), onpedeienus Yacmonmul ObIXauus. Ycmpoicmeo 0si coopa OaHHbIX Om
CeHcopos u nepedayu Ha NePCOHANbHbIL KOMRbIOMED 00eCneyusaem 03MONCHOCHIb
cbopa OanHbIx 0M NOOKIIOUEHHBIX K HEMY CEHCOPO8 U OMNPAGKY NOJYUEHHBIX OAHHbIX
ma IIK. Ilooxkntouenue yenmpanornoeo mooyas k 1IK ¢ nomowwto USB-xkabens.

[ [enmpanvhoiil MOOYIb uMeem He MeHee | wm, : 2anveanuyeckyro usonayuro om I1K.
(L [enmpanvhsiil MOOY1b 0becnedusaen 603MOHCHOCHb 0OHOBPEMEHHO20 NOOKIIOYeHUs
enomuv 00 4 cencopos. Kasxcowlil u3 6x0008 LlenmpanvbHo2o MoOyis umeem
leanb8aAnUUECKyIo U30AYUIO (0OecneyeHue MeJNCKAHATbHOU 2aTb8AHUYECKOU
uzonayuu). Iooknrouenue cencopos k LlenmpansHomy MOOYIo OCYyuiecmenaemcs ¢
nomowbio cneyuanuzuposanHvix pazvemos muna LEMO, obecneuusarousux
MPABUILHOCTIb NOOKIIOYEHUS PA3beMA U CHUNCAIOWUX PUCK CLYYATIHO20 KACAHUSL
pazvLemMos moKonposoosWUX Yacmetl, a MAxdice 00ecnedu8arowux 3auumy om
HeCaHKYUOHUPOBAHHO20 NOOKTIIOUEHUS K NPOU3BOIbHbIM yempoucmeam. Modyns
«Knonkay ne menee I wm., obecneuusaem 03MOHNCHOCMb. pA3MEMKU
pecucmpupyemuvix CUSHAI08 U OMMedams He MeHee 3-X pA3IUYHbIX Kame2opuu
cocmosinuil.  Ycmpoticmeo, 6xoosuee 8 cCOCmas 1abopamopuis, OOJIHCHO
0becneuusamsv 803MONCHOCHIb PE2UCTPAYUL APMEPUATLBHOS0 OABTEHUSL.

15.00

HaumeHoBaHue HanpaBjeHus: "Kounsiomepnoe u npesenmayuonnoe o6opyoosanue

"

HaumenoBanue
paszzena:
"KommprotepHOE 1
[pe3eHTaIlMOHHOE
o0opymoBanue"

\HUnmepaxmueHwlil
KoMnIeKc ¢
GbIULCIUMENbHBIM
OJIOKOM U MOOUTbHBIM

\HHmepakmueHbvill KOMILEKC € 8bIYUCTUMETLHBIM OIOKOM U MOOUTbHBIM KPENAeHUEM
Qondicen coomeemcmeosantv CredyiouuM mexHuveckum mpebosanusm. Pasmep
Ouaconanu: ve menee 74 0wiimos; Paspewenue sKpana no 20pu30Hmanu: He MeHee
3000 nuxcenei: Paspewenue sxpana no eepmuxanu: e menee 2100 nuxcenei,

1.00
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KpenjieHuem

\l1o00eparcka paspewerusi 3840x2 160 nuxceneu (npu 60 I'y): 0a; Hanuuue
6CcmpoenHol akycmuieckoll cucmemul: oa; Konuuecmso moyex kacanus.: He menee
20; Bvicoma cpabamuléanust ceHcopa om no6epxHOCmuU IKpana: He bouee 3
Wuniumempos; Bpems omxnuka cencopa kacanus: ve 6oaee 10 munnucexyno;
\Becmpoennvle yHKYUU pacno3naganus 06vekmoe kacanus: da, Koauuecmeo
n000epIHCUBAEMBIX CIMULYCO8 OOHOBPEMEHHO. He MeHee 2, Bozmooicnocmb
nookmouenust k cemu Ethernet npogoousim cnocobom: oa, BozmoscHocmo
nookmouenust k cemu Ethernet 6ecnposoouvim cnocooom (Wi-Fi): oa; Bozmoosicnocmy
UCNONbL308AHUA IAOOHU 8 KAYecmee UHCmpymMeHma cmupanus: 0a, Hanuuue
UHMEZPUPOBAHHO20 OAMYUKA OCBEUWEHHOCMU OISl ABMOMAMUYECKOU KOPPEKYUU
sipkocmu nodceemku: oa, Hanuuue gpynxyuu decnposooHoll nepedauu uzo0paxceHust
c yempoticme na 6aze OC Windows: oa; Hanuuue pynkyuu becnpooonotl nepedayu
uzobpasicenust ¢ ycmpoticms Ha 6aze OC MacOS: oa; Hanuuue ¢pynxyuu
becnposoonotl nepedauu usobpasicenusi ¢ yempovcms wa baze OC iOS: oa,; Hanuuue
(hynryuu 6ecnposoonoll nepedauu uzobpaicenust ¢ ycmpouicms na baze OC Android:
0a,; Bo3zmoacHocmy yOaneHHo2o ynpasienus u Monumopunea: oa, Hanuuue
Kpennenust 6 komnaekme: oa; Hanuuue cnoma na xopnyce ons yCmanosKku
00NOIHUMENbHO20 BLIMUCTUMENbHO20 DI0KA: Od; MaKkcumanbublil ROO0epICUBAeMblT
0Ovem onepamuHol NamMamu OONOIHUMENLHO20 BbIYUCTUMETbHO20 O0KA: He MeHee
8 1'6; Makcumanvhwlil no0depaicusaemvlil 00vbem HaKONUmeisi OONOIHUMEbHO20
eblunCIUmMENbHO20 ON0KA: He Menee 128 T0; Pazvem 015t nOOKOYeHUs:
0ONOIHUMENLHO20 BLIMUCTUNMENLHO20 DIOKA C KOHMAKMAMU dNIEKMPONUMAHUSL
6bIULCIUMENbHO20 OIOKA OM BCIMPOEHHO020 ONIOKA NUMAHUSL UHMEPAKMUBHO20
KOMRIEKCA U KOHMAKMamu 01 NOOKIIOYEeHUst Yyu@poeozo sudeocuernanra u USB ons
nooxoYenus cencopa kacanus: naaudue; IlpouzsooumenvHocms npoyeccopa
OononHumenbHo20 gbluUcIUmenbHo20 baoka (3navenue noxazamenst «CPU Mark» no
mecmy «Desktop CPU Perfomance» https://www.cpubenchmark.net/desktop.html unu
no mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html).: ne menee 7000 edunuy,; Pazpewenue na
6bIX00€ BUdeoadanmepa bIHUCIUMENbHO20 OIOKA NpU pabome ¢ UHMEPAKMUBHBIM
Komnexcom: He menee 3840 x 2160 nukceneti npu 60 'y, Hanuuue y
0ONOIHUMENTLHO20 BLIMUCIUMENLHO20 OII0KA 6ecnpo600H020 MoOysi Wi-Fi ne Huoice
802.11a/b/g/n/ac; Makcumanvuviil ypoeens wyma npu pabome 0ONOIHUMETLHOO
by CIUmMENbHO20 O10KA: He bonee 30 OPA; Hanuuue 6 komniekme MobUibHO2O
WMemannuuecko2o Kpenienus, 00ecneyudaone2o0 03MONCHOCHb HANONbHOU
VCMAaHO8KY UHMEPAKMUBHO20 KOMIIEKCA, ¢ NEPEOBUNCHOL KOECHOU 6A301L U
603MOACHOCMBIO uUKCAYUL KONEC O/t UCKTIIOYEHUSI HENPOU3B0IbHO20 OBUIICEHUSL,

[ Ipedycmanosnennas Onepayuontas CUCmemMa ¢ 2pahuyeckum noab308aAmerbCKUM
unmepdheticom, obecneuugaiouas pabomy pacnpoCmpaHeHHbIX 00PA308aMeENbHbIX U
0OWecucmemMHblx npunodicenull. Hamyue, QynKyus epapuyeckozo
KOMMEHMUPOBAHUSL NOBEPX NPOUZBOTLHOLO U30OPANCEHUS], 6 MOM HUCLE OM
(husuyecku noOKIIOYEHHO20 UCIOYHUKA GUOeOCUsHANA: Hanudue, Unmezpuposannbiii
6 nonvzosamenvckutl unmepgheiic PyHKYuoHan npocmompa u pabomel ¢ paiiamu
ocrosnbix popmamos ¢ USB- naxonumeneii unu cemego2o cepgepa: namuuue,
\HumezpupoganHvle cpedcmaa, obecneuugaroujue credyiowuli YHKYUoran: —
cO30anUe MHO20CHMPAHUYHBIX YYeOHBIX 3aHAMUL C UCIOTb308AHUEM MeOUAKOHMEHNA
paznuunsix hopmamos, — coz0aHue HAONUCE U KOMMEHMAPUes8 NOBEPX 3ANYUJeHHBIX
MpUIOdNCEHUIl, — PACNO3HABAHUE PUSYD U PYKORUCHO20 MeKCma (PYCCKuUl,
AHeMULICKUTL S3bIKU), — HATUYUE UHCIMPYMEHMO8 PUCOBAHUSL 20MEeMPUIECKUX (husyp
u aunuil. Bempoennvle pynkyuu: — 2eHepamop CayuaiHblx Yuces, — KaAbKyIimop,
— 9Kpannas Kiaeuamypa, — maiimep, — peoaKmop MamemMamuieckux opmyi.
Dexmponble MamemMamuyeckue UHCIMpPYMEeHnbl: — YUPKYJlb, — Y2ONbHUK, —
iunetixa, — mparcnopmup. Pesicum «6enoii 00cku» ¢ 803MOMCHOCBIO CO30AHUS
Bamemox, pucosanusi, pabomel ¢ mabauyamu u cpagurxamu: namudue. mnopm
paiinos popmamos: PDF, PPT, PPTX

Dnunuapm

\Pasmep paboueii obnacmu: ne meree 700x1000 mm

2.00

Teneorcka 0na 3apsaoKku u
XpaHeHus: HOymoyKog

mun Kopnyca: Memai; 603MONCHOCHb 6E30NACHO20 3AUUUEHHO20 3AMKOM XPAHEHUS.
HOYMOYKO8: Hanuuue; 803MONCHOCTNG 3aPAOKU HOYMOYKO8: HAuYUe, N0O0ePIHCKA
HOymoyKkog n.1.; nanuyue poymepa Wi-Fi cmanoapma 802.11n unu cogpemennee: 1
wim. noooepoicka Hoymoykos n.1; xonruvecmso Hoymoykos: om 15 wmyx, noodepcka
noymoykoe n.1; Hanpsocenue numanus: 220B\50I'y,; ITompebaseman mownocme,

\Bm (maxcumym): 2500, [lompebasemoiii mok, A (maxcumym): 12; JIuna wnypa

2.00
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H3MepeHus 0
| (PBIIO)
baexmponumanus: om 2,5 mempa; 3awuma om nepeHanpsidicenus, KOpomKo2o
Bamvikanus: naauyue,; Koneca 0ns nepedsudicerust ¢ mMopMO30M: HALUYUe.
Tun ycmpoticmea: Muozogyukyuonaneroe ycmpoicmgo (M®Y), Llsemnocme
MDY mun 2 peuams: ysemnas; (DopMavm neuamu: ne menee A4, Tun cxanupoganus: . 1.00
npomsidicHblll/ naanwemublil;, Bozmooicnocme ckanuposanus 6 hopmamax: ne menee
U4; Cnocob nooxmouenus: LAN, Wi-Fi, USB.
Tun yempouicmsa: Muoeogyurxyuonanvroe ycmpoiicmeo (M®@Y), LJsemuocme
neuams: yeprno-denas,; Texnonozus nevamu: snekmpozpaghuueckas (1azepHas,
MDY mun 1 ceemoouoonas);, @opmam nevamu: ne menee A4, Tun ckanuposanus: wm 1.00
npomsidicHblll/ naanwemublil;, Bo3MOACHOCMb CKAHUPOBAHUSL 8 hopMmamax: He MeHee
44; Cnoco6 nooxnouenusn: LAN, Wi-Fi, USB
Dopm-ghaxmop: noymoyk; Pasmep duaconanu: ne menee 15.6 owiimos;, Paspewerue
brpana: Full HD, Quad HD uau Ultra HD, Obwuti 00vem ycmanoe1enHol
onepamuernou namsmu: e menee 8 ['oaiim; Maxcumanvhviti 00w
noododepoicusaemolii 06vem onepamuerou navsimu. we menee 16 I'oaiim; Ob6vem SSD
Haxonumens: He menee 240 I'baiim; becnposoonas cessw.: Wi-Fi; Konuuecmeo
ecmpoennuix 6 kopnyc nopmos USB: ne menee 2, uz komopwix ne menee 1 0012cHO
bvime USB eepcuu ne nuce 3.0; Paspewenue 636-kamepot, Mnuxcenw: ne menee 0.3;
\IBcmpoennwiil mukpoghon, Knasuamypa ¢ packiaokou u MapKupoeKol Kiasuu
OWERTY/ML]YKEH; Iloddepaicka cmandapmos 6ecnpogooHoll ces3u:
\Hoymoyx 802.11a/b/g/n/ac; Ilpoussooumenvrocms npoyeccopa (3nauenue noxazamens « CPU wm 30.00
Mark» no mecmy «Laptop & Portable CPU Perfomancey
http://www.cpubenchmark.net/laptop.html). ne menee 5000 eounuy,; Hanuuue
WManunyismopa mviuts 8 KOMIIEKme: 0a, Ycmanognennas onepayuoHtas CUCmema ¢
lepaghuneckum norb3osamenbCKum UHmMeppeticom, ceeoeHUs 0 KOMopom KII0UEHbl 8
leOuHblll peecmp pocCuiiCKUx npoSpamm Ojist JNEKMPOHHBIX GbIYUCTUMETbHBIX MAULUH
1 6a3 Oannvlx, Ycmanosnennulii nakem oucHo20 nPoepamMmMHoO20 0becneyeHus,
COBMECTNUMO20 € YCMAHOBNIEHHOU ONEPAYUOHHOU CUCTEMOU, C8e0eHUsl O KOMOPOM
6KIIOUEHbL 8 €OUHDBILL peecmp POCCULCKUX NPOSPAMM OJisl DIEKMPOHHBIX
6bIUUCIUMENbHBIX MAWUH U 0643 OAHHDIX.
HaumeHoBanue HanpaBjieHusi: ""O6opydosanue 01 0ononnumenvHovlx Hanpasienuii'’
1 HaumenoBanne
azgena: "XAUTEK"
CmaHox 0 2pagupoeKy U pe3Ku i1azepoM. Jondicen npedycmampusanms
Cmanox nazepnoti 603MOACHOCb 0OPAOOMKU XPYNKUX MAMEPUATIO8, 8 MOM HUCIE KePAMUKY, CIMEKIA,
pesKu ¢ HUci08bIM opecmexiaa. Modynw ghunempayuu 6030yxa 6 komniekme. Bempoennoe 6odsinoe 1.00
npozcpammHbiM oxnascoenue. Jlazep muna CO2. Pasmep paboueco cmona, mm: ne menee 300*500. wm '
ynpasnenuem IMownocmsb nazepa, Bm: ne menee 40. [loodepocusaemvle popmamer ¢paiina: JPG,
PNG, TIF, BMP, DXF, SVG, CR2.
Tun npunmepa: FDM, FFF, mamepuan (ocrognoti): PLA, xonuuecmeo neuamarowux
201080K: He MeHee 2, pabouuil cmoi. ¢ no0ozpesom, pabouas odoracme (XYZ): om
30 npunmep yueonvuii  |180x180%180 mm, makcumanvhas ckopocms nevamu. He menee 150 mm/cex, wm 2.00
WMUHUMATbHAS MOAWUHA CNI0A. He boaee 20 MKM, 3aKpblmblil KOPRYC: Hauyue,
OxXIaoICOeHUEe 30HbL neYamL: HATUYUe
Tun npunmepa: FDM, FFF, mamepuan (ocrosHoti): PLA, konuuecmeo neuamarouux
e01060K: He MeHee 1, pabouuili cmoa. ¢ nodozpedom, pabouas odoracme (XYZ): om
30 npunmep ) y 1.00
poeccuonaviiii 300%300%400 mm, MaKcuM@bHaﬂ CKOpOCMb nevamu. He Afeyee 15 0 MM/cex, wm .
WMUHUMATbHASL MOJWURA CL0s1: He bonee 20 MKM, 3aKpblmblll KOPRYC: HATUYUe,
OXIaoICOeHUEe 30HbL neYamL: HaTuYUe
HaumenoBanue
2 |pazaena:
"DnexTposHepreTuka’
3 HaumenoBanue
asnena: "TEO-ADPO"
4 HaumenoBanue
asnena: "HAHO"
[ Ipeonasznaven Ons usmepenus RAOMHOCHIU.
Habop apeomempos  [Juanazon usmepenus niomuocmu, ke/m3, ne menee 750 do 1800 wm 1.00
\Konuuecmso 6 nabope, wim., ne menee 19
Ucmounux numanus  [[Ipednasnaven 0t nposedenust onvimos no gusuke u dnexmpoxumuu. Kauecmeo um 1.00

lnabopamopnbwiti

BLIXOOH020 MOKA NO3605€Mm UCNOJIb306ANb €20 8 MUKDPOIJIEKMPOHUKE. Buixoonoe
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Hanpsxcenue 0o 30 B, evixoonot mok 00 5 A. 3awuma om nepezpysku u
nepenontocosku InekmponHoe omKuoueHue Hazpy3ku. Boicokas cmabunbrocmo u
Wmanwiil yposens nyavcayuil Inaguas ycmanosrka 8bix0OHbIX NApamMempos
ezynsmopamu I PYEO/TOYHO

\Myenvnas neus

Vlabopamopras myghenvras neuv 01 HOO20MOBKU NPOO 8 XUMUYECKOM AHATU3e,
npogederus Hazpesa, 3aKaiKy U 00 cUea Mamepuaios 8 6030YUIHOU cpeoe npu
memnepamypax 0o +1000 °C. Obvem pabouetl kamepovl, He MeHee 1. 5

wm.

1.00

\Pegppaxmomemp

[ Ipeonasnauennvill 015 onpedeneHuss NOKazameneli NPeloMICHUS Hea2PeCCUBHbIX

NPO3PAUHBIX dHCUOKOCmel U pacmeopos. JJuanazon usmepeHus. noKasames

nperomaenust (nD) om 1,2 0o 1,7 maccosoii oonu cyxux geujecms (caxaposvl) 6
acmeope om () 0o 100 %

1.00

Cyuwunvroiil wikagp

ViabopamopHulil cyuunbHblil KA 01151 Ha2pesa, GblCYUWUBAHUS U MENI080U
0OpabomKU PA3IUYHBIX MAMEPUATO8 8 6030VUIHOU cpede Npu memnepamypax 0o
+350°C

1.00

[ucmunnsamop
ltabopamopmwiti

VIucmunnsamop snexmpudeckuil 015 ROJY4eHUs OUCULIUPOBAHHOU 800blL OJISL HYHCO
ltabopamopuu agmomamuzuposantbviil, npomounsiil. Ilpouseooumensrnocms om 3
/uac, emxocmo baka-nakonumens om 6 i

1.00

VlabopamopHhvie gecvl

HpeaH(B’Ha'-leHbl 07151 MOYHBIX usmepenuﬁ MAcCChbl, NO360JIA1I0N KORKMpOoJaupoeaniob

UBMEHeHUsT MACChbL C MOYHOCMbIo 1 me.

1.00




