MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU PECITYBJIUKHU
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06 yrBep:xIeHUH HH(PPACTPYKTYPHOIO JIHCTA 115 CO3AAHHUS AeTCKOro
napka «KBantopuym»

B nensax peanuszaimu MeponpusaTiuii henepanbHoro npoekta «CoBpeMeHHas
IKOJa»  HalMoHanpHOro nmnpoekta «OOpa3oBaHHWe» 10  CO3JaHUIO WU
cbyHKuﬁOHHpOBaHmo B 2022 romy B 00ue0o0pa30oBaTelbHBIX OpraHu3alusix
IETCKUX  TeXHomapkoB «KBaHTOpUyM», B  COOTBETCTBUM C  IPUKa30M
MunucrtepcrBa obpa3oBanus u Hayku Pecriy6nuku Ceseprasi Ocetusi-AnaHust ot
13.12.2021 Ne 1188 «O peanuzauuu MepONpPUSTUH 110 CO3JaHUIO U
GYHKUMOHMUPOBAHWIO  JETCKUX  TexHomapkoB  «Kantopuym» Ha  Oaze
00111e00pa3oBaTe/bHbIX OpraHu3alui» NPUKa3 bl BaA O :

L. YTBepauTh TNpuiaraempliit UHOPACTPYKTYPHBIH JIUCT AJs CO3J@aHUS
JeTcKkoro TexHomapka «KBaHTopuym» Ha 0aze MYyHUUHUIIANBHOTO OHOIKETHOIO
ob1ieo0pa3oBaTebHOIO YUpeKACHUA cpenHen o611eo0pazoBaTebHON
mHoronpoduasHol wkoasl No 44 um. B.Kyn3oesa.

2, PernoHansHOMYy KOOpPAMHATOPY, OTBETCTBEHHOMY 3a pealu3aluio
MEpOINpPUATUH N0 CO3AaHUI0 W (DYHKUHMOHMPOBAHMUIO JIETCKOrO TEXHONapKa
«KBantopuym» Ha 6aze MyHHUIUNAIBLHOrO OI0KETHOro 0011e00pa3oBaTebHOTO
yupexaeHus cpenHelt obieoOpazoBaTenbHOW MHOronpoduibHoN mkoasl Ne 44
uM. B.Kyn3oesa (PeBa3oBa) noBectu copepikaHue HaCTOSILLEro INpUKasza 10 BCex
3aUHTEepPeCOBaHHBIX JIULI.

MuHucTp 2.AnubekoBa




NudpacrpykTypHbId JIMCT

[Tpunoxkenue K npukasy
Munncteperna odpazopanus u Hayku PCO-Ananus

or«0f» 0L 20221 N 5

HaumenoBaHue
ofopynosanusa (PBIIO)

Kpartkue npumepHbIe TEXHHYECKHE XaPAKTEPHCTHKH
(PBITO)

Eaunuua
H3MepeHHs

Konu4yecrBo

Haumenosanue nanpasnenusi: "Bbasosas (odssamensnas yacms)"

Haumenosanue pasjena:
"KoMnbroTepHoE 1
Npe3eHTalMOHHOE
obopynosanune”

Hnmepaxmusiotit Kovpiexe
C BLIYUCIUMENbHIM OIOKOM
1 MOOUNBHBIM KPENTEHUEM

\HHmepakmuGHbITl KOMRICKC € GoIYUCTUIMETbIHDIM O10KOM U
VOOUITOHBIM KPERACHICA Q0ANCEH COOMBEMCINGOGANb
credyiowugun mexuuyeckum mpedosanuam: Pazvep
Quaeonan: ne menee 74 winos, Paspeuienue axkpand no
copusonmant: ne aeiee 3000 nuxcenretr: Paspeurenue
oRpand no gepmurai. ne menee 2100 niceneni;
[Todoepocka paspentenist 3840x2 160 nuccenedt (npu 60
y): da; Hanue scmpoentoin akyenyeckoii cucimemni:
Da;, Koanecinso movex kacanus. ne menee 20); Borcoma
cpadbamelBaniis CeHcopa ol NOBEPXHOCU IKPANd: 1e
Oonee 3 anuumenpos, Bpeys omiciuka Cencopa Kacdis:
e Gonee 10 anvtiucexynd, Bempoennvie ghyuryuu
pacnoznasanua obvexinos kacanus: 0a, Komuecmao
1ODDEPACUBLAEMBLY CHINAYCOE OOHOBPEMEHHO: He Menee 2;
BozaosicHoche nodiciiovenus k cemu Ethernet
1pOGOOHBIM CROCOOOM: O, BO3MOJICHOCHIb ROOKATOYEH S
K cemu Ethernet Gecnposodnviv cnocodom (Wi-Fi): oa;
BOsMOACHOCHTb UCRONL306AIUSL AADONU 6 KaYecmse
uncmpysmenma cmupanus: oa, Hanue
LHINC2PUPOGANHO20 OAMYLUKA OCBUeHHOCIN OJisl
AGIMOMAMUYECKOT KOPPERUU SPROC NODCEEMKU: Od,
Hamuue hyuryu Gecnposodnon nepedavu usodpasicens
¢ vempoiicms na Gaze OC Windows: oa; Hanuvue
pyuicyun becnposoOHoll nepedayit uzoapasicenits ¢
cempotiems ma oaze OC MacOS: da; Hanuuue ¢hyuriyuu
Oecnpogodnoll nepedauit u30OPANCeHU ¢ YCMPOTcme Hd
oaze OC iOS: oa; Hamwue dhyuryuu Gecnposodnoi
nepedaun uzohpaxcenus ¢ yempoticme na daze OC
Android: oa; Bosvoachocms yoaienno2o yapasienus u
vonumopunea: oa; Hanyie kpennenud 6 konniexme: 0a;
Haruyue croma na kopnyce 015 YCmanosKi
DONOAHUMENbHO20 BLIHUCIUINENbI020 On0KA: Oa;
Makciumanbiolii NOOOePACHBAEMbITT OTLEM ONEPamuGHOI
NAMSTING QORONHUINEHbHO2O BLIYUCIINEIbHO20 GI0KA: 1He
venee 8 1'6; Maxcumansnolit noodepicusaemotil 00wem
HarRONUMEns QONOTHUMENLHOLO GLIMUCTUMENLIO20 ONOK .
e venee 128 1'o; Pasvear dust nooimovenus
DONOIHUMENLHO20 GHIHUCTUMENbH020 (l0Ka ¢
COHIARMAN 2HCKINPORNTIARUS GoIYUCTIINENHO20 GNOKd
OnE BCMPOSHHO20 GROKA NUIIAHUS UHINEPARINUGH 020
LOMRPACKCA U KOHIMAKIM AT Q150 ROOKTIOU NS YUPOoso2o
sudeocuenara i USB dng nodiiiouerniisd cencopa Kacanis.
nanuyue; Hpoussoounieisvnocins npoljeccopa
JOROAHUMENLHOZO GbIMUCTUMETLHO20 OIOKRA (3HaYene
noxazamens «CPU Mark» no mecmy « Desktop CPU
Perfomancey hitps://www.cpubenchmark.net/desktop. himl

um

i no mecmy «Laptop & Portable CPU Performances

1.00




n/n

HaumenoBanue
obopynosauus (PBI1O)

KpaTKHE NnpuMepHbIE TEXHUHYECKHE XaPAKTEPHCTHKH

(PBIIO)

Eaunuua
H3MepeHHst

Konmu4uecTBO

hitps://www.cpubenchmark.nei/laptop.himl): ne venee
7000 edunuy; Paspeutenue na goixode sudeoadanmepd
RBIYLCIUMENBH020 OA0KA NPU Padome ¢ UHNMEePARMUGHBIM
conmexcoa: ne venee 3840 x 2160 mucceneti npu 60 Iy,
Hanuuue y Q0ROIHUMENLIH020 GbIYUCTUMEIbHO0 (10K
Gecnposodnozo modyas Wi-Fi ne nuce 802.11 a/b/gin/ac;
Makcumanonotii Yposens wlyasa npu patone

OROTHUMENBHOZ0 GuIYHCTUMEbI020 Groka: ne Goiee 30
OBA; Hanuvue ¢ kovnierme Moowisno2o
MEMAIUNECKO20 Kpenienis, 00eCne usaion]e20
ROZMONCHOCI HANONBHOT YCMAHOBKYU UHMEPARIMUBIIOZ0
COMPAEKEE, ¢ NEPeOBUINCION KOAECHOl Da30il U
BOZMONCHOCIIBIO (DuKCalill KOAeC Qs UCKINIO CHUS
nenpousconeHo2o dsuxcenus; Ipedycmanosichinas
OnepaUONNAs CUCINEMA C ZPAUYecKUM
NOIBL30GAMETBCKUM Wimepgelicom, ofechevusaonal
pabomy pacnpocmpaneniivlX 00paso6amensiiblx u
oGecucmemnulx npuiodcenuii: nanuyue; Cynxiyus
PAPUYECKO20 KOMMEHTUPOBAHIIA NOEEPX NPOUZEOILHO0
130OPANCENUst, 8 MOM YUCIE Om Pu3UHecK
NOOKNOYEHIO20 UCINOYHUK GUOCOCUSH I HANYUE;
Himezpuposanielil 6 noab306amenbekull unmepgeic
pyukyuONar npocnompa u pabonl ¢ Painamt OCHOGHbLY
hopumamos ¢ USB- naxonumeiett wit cemesoco cepeepd:
nanuyue; Humezpuposannole cpeocmsa, 00ecnedusaionue
CreOVIONULE (PYHRYUOHC — CO30ANUE MUOSOCIPUHTMIIbLY
VUeGHBIX 3AHANIIIT ¢ UCROALIOBANUEM MEQUAROHMEHIMA
PATUNHBLY (hOpAamos, — cosoanue Haonucell u
COMMEHINAPUEE NOBEPX 3ANYULCHIBLY APUNOdICEnUT, —
DUCAOZHAGANTE DUV U PYRONUCHO20 IMEKCd (PyCcritl,
anenicKUil A36IKLY, — HQIYUe UHCMPYMENInos
pucosanus 2eomempuueckux ueyp u mmuil. Bempoennole
hyuriuu: — 2enepamop cAyuaiinbx yucen, —
KaILKVISIMOpP, — IKPARHAs Kiaguanypa, — mativep, —
pedarkmop AMameMamuyeckux (hopaya. SMermponvie
MAMEMAMUYECKUe UHCIMPYMEnIol: — YUPKYIb, —
JRONBHUK, — JUHETRd, — IMPanchnopmup. Pexcin «benot
VOCKUY € BOZMONCHOCINBIO COFOAHUAL 3AMENIOK, PUCOBUHS,
padomel ¢ madmuganu u epadpuran: nanyie. FHymopm
paiinos popuamos: PDF, PPT, PPTX

Daunyapm

Pazsyep paboueli ooaacmu. ne venee 700x 1000 vm

uim

7.00

Tenexcra dust 3apaoku u
ypanenus 1oymoykos

NN KOPAYCA: MEmai; BO3MONCHOCe Ge30RaAcHoe0
BangIeHHO20 3AMKOM XPAHeHis HOyMOyKoG: naauyie;
OFMOACHOCTL 3APSOKI HOVIMOVKOG: HARIYUE, NOO0EPIICKA
noyméyroe n.1.1.1.; nanuvue poymepa Wi-Fi cmandapma
802.11n unu cospenmennee: 1 uini. ROOOEPIICKA HOYMOYKOG
n. 1. 1. 1.; koauyecmso noymaykos: on 15 uumnyx,
noodepacka noymaykos n.l 11 Hanpsycenue numainis.
220B\500y; Hompetnsexas Mownocns, B (vdaxcuays).
2500: Hompednsieawiii mor, A (MaKcuryy): 12; [lnuna
winypa saexmponumanus: om 2,5 vempa; 3arquma om
nepenanpalcers, KOPOMKOSO 3aMbIKAHUS HAUYUE,
Koneca st nepedguaicentis ¢ MopMosoM: HaIuyue.

uem

2.00

MDY mun 2

Tun yempoiicmea: Muo2odhynkyuonaieioe Vempotcemaso
(MDY); Heemnocmes newamo. yyeemuas; Dopyam
neyamu.; He menee A4,' TJH? L"I{CIH.'I/?()G‘(!HH}f.‘
.'?p().’i?}?.’)f{'}lbi‘1)/)‘1'.'(!]!1”(3.'-’”.'&.'1‘1‘.' BD}.\J(}.‘JJ('HOC}'Hb

cranuposanus 6 hopuamax: ne venee A4; Cnocoo

uim

1.00




n/n

HaumeHoBaHue
o6opyanoeaunus (PBIIO)

KpaTkue npumepHbie TEXHHUECKHE XAPAKTEPHCTHKH
(PBI1O)

Eaununa
u3MepeHus

KonuuecTBO

noormovemst: LAN, Wi-Fi, USB.

MDY nun 1

Tun yempoiicmea: Miozoyriyuondaisioe yemponcneo
(MDY); Heemnocno newame: wepno-teias; Texuonozus
nevan; dAeRMpPozPadUYecKas (1azepras,
ceemoduoonas); Popriant nevamu: e atenee A4y Tun
CRAMUPOGANIUS. NPOMSNCH DI AU MHbLT,]
\Bozaoxchoent cranuposanis ¢ hopnamax. ne menee A4,
Cnocot nodimouenis: LAN, Wi-Fi, USB

wem

1.00

\Hoymoyi

Dopar-chaxmop: noymayr; Pasviep Quazonant. e menee
15.6 doiinos; Paspewenue sxpana: Full HD, Quad HD
wine Ultra HD; O8uguit oGwear pemanosiennot
onepamusnol nassmu: e venee 8 Foatin;
Marccunianoiotit 001t ROODEPAUCUBAEMbBITL 0OBEM
onepamusnon navsmu: e menee 16 F'oain; Obvem SSD
naronumens: e menee 240 l'oaiim,; Becnpogoonasn ceisb.
Wi-Fi: Konuuecmso écmpocnnslx 6 xopnyc nopmos USB:
e menee 2, u3 komopulx ne menee 1 doaxcno ovims USB
sepeuu e nuxce 3.0, Paspewenue 6a0-karepo,
Mnurcens: ne menee 0.3; Bempoenuorii Mukpogon;
[Craguaniypa ¢ packiadkoil i Mapkuposroll Kiasuu

0] WERTY/HLIVKEH; [loddepaicka cnandapmos
Hecnposodnoil caasu: 802.11a/b/g/n/ac;
[1pouzcodUmensHOCb NPOICcopa (snauenie
noxazamens «CPU Mark» no mecmy « Laptop & Portable
CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne venee
5000 edunuy, Hanuvue sauunyiasimopa muliito 6
kommnexme: Oa; Yemanosiennas onepayuonias cucimemd
C epachuyeckuy nONL306aMENbCKUM UHMEPPetcom,
caedenst 0 KOMOPOM GKAIOYEHb 6 eOUbITL peecp
POCCUTICKUX NPO2PAMM O5 DNCKIMPOINTbLY
\GbIUCTUMETbIBIX Malin 1 043 OaiHblX, Yemanosienioi
nakem oucoco nPoPAMMINEO 0OecRe e,
cogrtecnuMozo ¢ YCmanoeaenot onepayuoniol
cucmeniol, ceedenis 0 KOMOPOoM GAOYeNbl 6 eOuNblil
eecm)) POCCUTICKUX RPOZPAMM OISl INEKINPOTHTbLY
GOIYLCTUMETBIBIX Mauiun U Oas OaniolX.

uem

30.00

HaumeHoBaHue paszaena:
"EcTecTBEHHOHAY Y HbIH
npogmis"

[ [uhposas nabopamopus
« Xuniusty npognuivnas 0as
nedazoed

Ofecnevusaen otnOANEHIE 1AGOPANOPIbLIX PAoon 1o
NUMUU HA YPORAX 8 OCHOGHOT MIKOIE U HPOEKTIIIO-
HCCNe)0BAMEIBCKOT OesLMEAbHOCIN PYAUjUX TS
\Koammnexmanusi: Becnpogodroit ayaemudamuui O XUuMui
¢ 3-us gempoennviu damuuranne: Jamuux pH ¢
Duanazonom ussiepenus He yoce wem om 0 0o 14 pH
amuure 21ekmponpogoouUMociu ¢ OUana3onamit
usvepenust ne yoce wear ont (1 0o 200 uxCar; om 0 oo 2000
wrkCat; om 0 0o 20000 amCa Jamuur meanepanypbi ¢
Danazonos usvepens ne yace year om =20 do +140C
Omoenvuvie damuur: JJamuiix oMUy eckoit omnociiu
525 un Axceceyapor: Katens USB coeduumenbitotii
Bapsonoe yempoiicmeo ¢ kadeirem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamroe
PVKOBOOCINGO NO IKCHIVAMAill Yuhposoit 1adopamopiti
Habop nabopamopnoit ocnacmiu [Ipozpavimioe
odecneuene Memoouueckue pexomendayu ne venee 40

abom Hammue pyccrosisslunoco calima n000epiuckl

wuim

4.00




n/n

HaumeHoBanue
obopyaosanus (PBI1O)

KpaTkue npuMepHble TEXHHUECKHE XAPaKTePUCTHRH

(PBIIO)

Enunuua
n3MepeHHs

Kosin4uecTBo

Hamiuue 6udeoponisos.

Lugpposas nabopamopus
« Dusiia» npodhuibras O
nedazoea

(Odecneyusaen GelNOIHEHUE IKCREPUMEHTNOE RO MEMAM
kypea gusuxu. Konmuexmanus.: becnposoouol
WYABMUAGIYUK O Qhusure ¢ 6-10 GCMPOCHHbIAII
Damuuravu: Lugposol damuur mexnepamypo! ¢
Yuanazonos usmepenus ne yxee wen on -20 00 120C

[ [ughposott damuur adeonionnozo dasienis ¢
Yuanazonon wssiepenus ne yoce yeam om 0 0o 300 kfla
Tamyurk vaeHumuoeo noist ¢ QUAandasonom UsMepenst ne
vorce uear om -80 0o 80 vTn Jamuur nanpsicenus ¢
Yuanazonariu uzsepenus e yace vem on -2 0o +28; om
_500 +5B: om -10 00 +10B; om -15 do +138 [Jamuux
nokxa ne yoce veart om -1 0o +14 Hdamuwe akceneposenp
¢ noxkazamensiau ne menee ven: £2 g +4 g £8 g
Omoenvuvie yempoiicmsa: USB ocyunnozpady ne menee 2
canana, +/-10 B Axceccyaper: Kabens USB
coeounumensiiit 3apadnoe yempoiicmso ¢ kaoenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Koncmpyimop Oas nposedenus sxenepunenmos Kpamioe
pyKoGOOCMEO N0 IKCHIYaMayul yugpogoil aabopamopuu
[Ipoepanvinoe obecneyenue Memoduieckue
pexomendayuu (40 padom) Hammue pycckosselino2o
caitma noddepycku Hanuvue 6u0eoponuros.

uem

4.00

puzuonozuu (npogniisiibrii
yposens)

L{uchposas naGopamopus no

Odecnevusaem nPpogedeHie UCCIeA0GaNUs HO
DYHKYUOHUPOBANIIO UET0BEUCCKO20 OP2UHUMU.
Kovnnexmanus: becnposoduoit Myibmudainuik no
Dusuonocuu ¢ 5-10 sempoennvizu damyuukamu: Jamuur
apmepuansiozo oasienus (0...230 xa pm. cm.) [Jamuur
nyasea ¢ Quanazonom usmepeniis ne yace uem om 30 00
200 yo/sun Jlanuur mesnepanypol meid ¢ ouanasonom
usvepenus ne yoce wen om +25 0o +40C Jamuux
Gacmomsl ObIXantst ¢ OUANA3OHOM UIMEPENUs e yice 4eM
om (0 0o 100 yurknos/xm Jamuuk yekopenus ¢
noxazamenamu 2 g; =4 g; £8 g Omoenonole
sempoticmea: amue KT ¢ Quanazonom wsmepenis e
orce yem om =300 do +300 mB) Jamuuik cuironep ¢
Ouanazonom usmepenus ne yace yem om 0 do 40 H
Uamuuk océenyennoci ¢ OUanasonoMm UsmMepenus ne yaice
wear om 0 0o 180000 ax Axceccyapui: KaGenws USB
coedunumennvueii Japsonoe yempoicmeo ¢ kadeie
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamioe pykogodcmso no akCniyamanui yugposo
naGopamopuu [poeparmioe odecneyente
Memoduyeckue pexonendanuu ne venee 20 padom
Hanuvue pycckossoiyrozo catima noooepycky Hanuvue
8110 COPOIUKOR,

Hen

1.00

Murpockon yugposot

Tun acpockona: Guoioeuyeckuil Hacadka mukpockona:
vonoxyaspnas Hasnavenue: aabopamopnuiic Memoo
icenedosanust: ceenioe noie Mamepuar onmuki:
onmuyeckoe cmerno Yaemmenue surpockond, kpam. 64
L 1280 Oxyaapor: WF16x Odvexmusot: 4x, 10x, 40xs
(noonpyacunennoill) Peconvsepras 20n06Ka: a3
obvermusa Tun ROOCEEMKU: 3ePRAN0 WL CGEMOOUG0
Pacnonosceniie ROOCGEMKI: BEPXUSISL U HUICHAA
Mamepuan kopnyca: semann [lpedaeniorit cone, vm:
90 Hemoynue numanus: 220 B/50 Iy HYucno

wvezanuceneli: |

uin

15.00

[[uchposasi 1abopamopust No

Obecneyusaent NPoBEOeHNe Yyuetnoco IKOI0ZUYECCKO20

uim

5.00




n/n

HaumeHoBanue
obopynosaunus (PBI1O)

KpﬂTKHE l'lpliMﬁ]]Hble TEeXHUHYECKHE Xa[)aKTe[)HCTHKH
(PBTIO)

Eaunuua
H3MepPeHus

KonudecTBo

DKOIOSUU

VOHUMOPUNRA UHCIPYMENMATBHBLMU MEMOOUMU. Hatop
NPUMEHACMCS NPU USYHeHit IKOA02UU, Guonou, XU,
ceoepadiin 1 npupodosedens, a maroce i
HOUBUOYAWILHBIX UCCAEO0BANUS U NPOEKIMNOT
VestmeabHoCN WKOTbHUKOG. Koynaekmayus.
Becnpogodnoli MyIbmudamuuK no IKON0CUECKOMY
vomumopuney ¢ 8-10 6cmpoentely damyura: Jamuur
numpam-uonos Jamuuk xiopuo-uonos Jamuuk pH ¢
yuanazonom uzmepens ne yace ven om 000 14 pH
Tanuu enaxenocmu ¢ ouanazonoy usvepenus (... 100%
Tamutix oceeneninocmit ¢ OUAnasonoN UsmMepenus ne yice
ven om 0 do 180000 ax Jamyux mexinepamypot ¢
Yuanasonom uzvepenus ne yoce yem om -20 0o +1 40C
JTamuui 2:1eKmponposoOUMocn ¢ QUANazoHdMu
wsmepenust e yaice wenm om 0 0o 200 urCu; on 0 00 2000
wCar; om 0 0o 20000 axCar danyur mesnepainypot
oKpyacarowets cpedel ¢ QUANAZONOM UIMEPENIUL He yoice
went om -20 00 +350C Omoerpiibie Q@MUK U
vyemudamyuiu: Jamuui 36yKa ¢ hyniiuet
unmezpuposaniis ¢ QUANAZOHON USMEPENUst Hacmom e
wenee yem om 30 Ty 0o 8 kly; Jamuuk saaxcnocmu
nouael ¢ Quanazonon usmepenust ne yice yem om ) 0o
50% JTamuux okucu yerepood ¢ OUana3onos usmepeni
e yoce uen om 0 0o 1000 ppm Myavmudamuur
ORmMuYeckoll RAONHOCI U MYIHOCIU €O GCMPOCHHOLMU
Yamuicani: Januie omnmuyeckoil Riomuocni 4 70 nwv ¢
Yuanazonon usmepenust om 0 0o 2 D Jlamuux
onmuveckoti naomuocmu 525 1y ¢ QUAna3OHoM
wusmepenus om 0 0o 2 D Januur onmudeckoi niomuocni
630 na ¢ ouanazonom ussepenust om 0 0o 2D Jamux
MYMIOCIN PACMBOPOE ¢ OUANAZOHOM USMEPEHUS 0N 0 0o
200 NTU Arceccyapu: Kadeaw USB coeounumensbtii (2
wim.) 3apaonoe yempoiicmeo ¢ kaoenes miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Cmepoicen 0.1st
sakpenienus OamuuKos 6 wmamuse Kpamoe
PYK0GOACBO NO DKCAIYAM AN Yudhposoi 1abopamopuu
I1poeparivnoe obecnevenue Memoouyeckie
pexovendayuu ne menee 20 padom Ynaroska Hammue
DYCCKOAZBINHO20 CAaltNG NOOOCPICKU, HANIHUE

1) EOPOIUKOB.

(5]

HanMeHOBaHME pa3aena:
"TeXHOMOrMHECKHIt

npotune. POLO"

VIabopamopnblil KoAtRICKC
s U3YUens
poGomomexnuiu, 3D
f\-:o()e,’mpr)(;cmwz u
npoMbiuUIenozo ousdatindg

[Konmnere cocmoum us céopio-pastopuoceo 30D
npunmepa, pyunozo 3D ckanepd i nPOSPAMMHO20
obecneuenus no gpomozpanmempu. Coopro-pasbopnulit
3D npunmep. OGaacmo nevanne: 200 ain x200 v x 200
v Makcusanbids CKkopocine Reyait, cw3fu:= 30
Cropocmb nepesietyenus, neyamaionein 20106K, MM/CIZ
80 Tun cogyiechumoco ¢ 3D-npunmepos niacmuKa:
PETG, SBS, PLA, ABS Humepdheiic nodxkmovenus: USB
Flash Kanudposica naamdgopyer TTonyasnoMamuyecras
Komuecmeo conen na nevamaiougedi 2onoske: om 1 uim
Munumaasnas moaguma cros: = 0.01 u < .03 aa
UTiantemp conna: = 0.3 u < 0.5 vv Maxcumanonas
mevmepamypa nevamaougei 2onosku: z 250 2pao. @
Oxnadicoernie 3onel neyamu: lgyxcmoponiiee

Marcunianeiias mesnepamypda naanghopats ois

uen
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HaumenoBanue
o6opynosaunus (PBI1O)

KpaTkue npHMepHbIe TEXHUHECKHE XAPAKTEPHCTHKH
(PBIIO)

Eaununa
M3MepeHHs

Konn4yectBo

nevamu: < 150 epad. C Tun niamgopor Ot nevaniu:
ITo0ozpeaaenas CoeMHast Ha 3aNcuMax, guxcupyenas na
nnamepopme Hanuvue sapormozo xopnyca: Hem @oparan
paiinos ons nevamu: GCODE Tun ynpasienus
npunmepon: [anens yapasienis ¢ QUCHICEM Hd KOpRyce
vempoticmea Tun Hanpasiatonux: KoHCmpyKyuonsii
npodnuie Pyunoii 3D cranep. Tounocmo cramuposamis: 2
0.05 1 < 0.1 v Cropocie CRanuposan s, M.
mover/cer: = 2 opaam coxpanenust pesyibmanos
cxcanuposanus: vrml, ply, obj, st Boaooicnocne
cxanuposantisl 8 yeeme: [Ja Hanue cencoprozo akpand;
sem JInuna USB-nposoda:= 3w Texnonocus 3D-
crampocanus: Onmuyeckas 3azpysia
npeceinos(utadionos) CRanepa naiuyue Dy
nocmodpatomiu: Odpeska modeau, Pasoeienue vooen
1q omoeisrble yacmu, Yoanenuue autHuxX 21emMeninos,
Voanenue omeepemuil, coz0anue homopeanicmuinoi
mexcmypol, cpasuenue 3D vooeneii vexcdy coool,
usAEpenIe PAZAEpPOs MOOeel CeHEnUAMU 6 PYHIOM
rexcume, sxcnopm ceventi 6 XLS Tpocparimoe
o6ecnevene 08 co30aniist MOOenei MemodoM
(pomocpanmempuu: nanuvue ¥Ynpagienue nOsoponiHuI
cnmonom no Wi-Fi: [la Mununaibroe paccinosisue
cranuposanus: <23 cm

I poepaviatiiviii-
annapammubllt KOMIVIEKC RO
pobomomexnike

Komnwiomepuzupoganias cucmenra 0is mpenuposiu u
nposedenust IKCnepUMenmos 0 0opasosanus u
nogelens KEQIUPURAYUY 6 00AACTIU DACKIMPOMEXHUKU U
saekmponuiu u yugposuix mexnonocuii Cocmas: Mooy:o
COHMPONBHO-UEMEpUmensubitl unmepgeiic -ne menee 1
wem. Bempoennotii npoyeccop Humepdpeiic USB,
ckopocme nepedauu dannvlx ne menee 12Moum/cex
Humepdgpeiic WLAN 2,4 1Ty, IEEE 802.11 b/g/n LLhaia ons
ROOKNOYEHIS HECREPUMEHINATLILIY Kapim Belxodu:
[Ipoepananipyentoiil anaio2o6biii 661x00, +/- 108, 0.24,
\DC-3MIy, pasvesst BNC u 2vm 8 pene 248
nocmosinnozo moxa /1A, uz nux 4 peie na 2 Ma pazvesax
16 6um yuposuie 6oixodol, u3s nux 8 dum na 2 Mu
pasvemax, TTL / CMOS, maxmosas uacmoma 0 - 100 x[y,
vax. nanpaxcenue +/- 13 B Bxooer: ne menee 4
anano2oeuix Qudepentuaivnblx 6x00d ¢ NoNOcol
nponyckanua 10 My, vax. nanpsicenue 100B, vacmoma
onpoca 100MSample, 9 ouanazonos usvepenuil, 0ovem
qansmu 4 x 8K x 10 6um, BNC (2 sxoda) u 2-mm pasvessl
(4 exoda) ne venee 2 anaiocoaeix 6X00a O U3MEPCHUs.
moxa, max. cuna moxa 5 A, vacmoma ouckpeniuzayuu 250
KSample, 2 ouanasona usnepenuil, paspeutenue 12 oum,
pasvemol 2unm 16-6un yudhpossie 6olxoobl, us nix § oum
na 2um-pazvenax, TTL / CMOS, makmosas wacmonia =
100xy, duanexmpuueckas npovnocms +/- 158
Bupniyanoiioie uncmpyatenmeot ! * ne venee 2 x VI
zonsmmemp, 2 x VI avnepaemp: AC, DC, 9 duanaszonos
om 100mV oo 50V, TrueRMS, AV « ne nenee [ x VI
wsviepumens vowgnocmu: 9 ouanasonos om 100 1B 0o
S50B. * ne menee 1 x VI 2-xauanonwiit avnepyemp: AC,
\DC, 2 ouanazona 300 mA u 3 A, TrueRMS, AV « ne venee
I x VI 2-kananenwiit sonemvemp: AC, DC, 9 ouanazonos
om 100mV oo 30V, TrueRMS, AV * ne menee 1 x VI 2/4-

cananoiolii ocyumoepadh; noaoca nponyekanust 10 MIy,

uem

1.00
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Haumenosanue
oGopynosanus (PBI1O)

KpaTkue npumepHble TeXHHYECKHE XAPAKTEPHCTHKH
(PBI1O)

Eannuua
H3MEpPeHHs

KonuuecTso|

25 spemennoix duanasonos om 100 ne/pasoenenue 0o 10
c/pazoenenue, 9 duanazonos nanpaicenus om 20
vuB/pazoenenue do 10 Blpaszdenenue, mpuzecp u
npempuzep, pescunt XY u Xi, dyicyus kypeopa, vy
Yobaenenus u yunoxcenus onst 2 kanaiog. * ne menee I x
VI ananuzamop cnexmpa. 9 Quanazonos nanpasicenis on
100 mB 0o 50 B, ouanazon exodnulx vacnom om 3 1y 0o 1
My, omobpaxcenue go spexennol odiacmu. * e venee |
v VI miommep owaepaviy booe: 9 duanaszonos
anpsiacenus om 100 mB do 50 B, duanazon vacmom om |
Iy 00 5 My, omodpaxcenie 60 peasennioln otadacmu i
Ouaeparivia aoxanet ol Kpusoll. * ne menee 1 x VI
peynupyemvlii ucmownur ROCMOAHH020 nanpsicenust 0 -
10 B DC = ne menee 1 x VI cenepamop ¢hyuryuii: 0,5 Iy -
5 My, 0 - 10 B, cunye, RpaMoyeoisuuK, mpeyeoieHix, *
e venee 1 x VI npozparanupyesinli cenepaniop, 1 x VI
Cenepamop uvnyiscos « ue atenee 1 x V16 x yughposoit
so1x00, | x VI 16 x yughposoii exoo, | x VI 16 x yughposoir
6x00 / GuIX00: 0Modpasicenie O8OUHbLX,

UL CCMIAOYAMEPUUHLLY, QCCSIUYNBLX 1 BOCLMEPUYHDLY
yudhp Habop conpomueienuil pasininelx HOMUH@IOE 1d
nevamnoti nname -1 wni. * ne menee 6 wynmos: 2 x 1 O,
2 x 10 Onm 2 x 100 O Hadop nposodos u nepeamoiuei -1
wim. » ne menee 28 npocodos, uimexep 2 v+ ne aenee 10
nepevviyer, wmerep 2 mm/S s Ynusepeaiotolit MOOY1b
V15t NOOKIIOYCHUST IKCASPUMEHN ATBUBLY KAPIN K
KORMPORBHO-USMEPUMEbHOMY unmepdheticy -1 uun.

A Hanoeo6blil 6o1x0d (hukcuposanio2o nanpscenus 3 B,
14 (2ne3z0a 2 mm) * ne menee 2 ananocosblx Gulxodd
Durcuposannozo nanpsivcenus +/- 15 B, 14 (enesoa 2 mm)
o He Menee 3 peyaupyestelx anaio2oselx aeixoda +/- 20 B,
1A, DC-150 'y (enezda 2 wm ) Kype obyuenus:
Diccnepumenmanbids Kapma ¢ 102U ecKuMit S1eMeHnaMu
nevnvue Ixcnepunenmanvias kapma ¢ JK-mpuzeepom
wammue Hpoepavsioe odecneuenue Kyped 0oaico
obecnevums credvionjee cooepacanie basosoie
nocuyeciue cxemol Tatiuiyb nepexodos, obosnavenue na
cxemMe, A02UYECKUE PYHRIUN U YUKIOZPAMMbL J02UYECKUX
suevenmos Byaesa aneeOpa Dxcnepumenmansioe
noomeepocoenue pynryuil u saxonos bByus Jlocuueciue
baemernmeor ¢ mexnonozur NAND u NOR Munuvusayust
no2uyeckux cxev ¢ novouyslo kapm Kapno Ipuniyun
vabonel mpuzeepa Heeredosanue JK-mpueeepa
(emanuyeckuti 1 OUNaMUYecKull GXO0HOT CuzHa /
nomarxmoseii pescun) Heenedosanue HC cuenvura
ouck owubor

\bazoeetl

O6pazocamenviuiil HaGop Q0IICEH RPEOCABGIAMN, CODOT
nabop Oas pazpabomku RPOSPAMMUPYEMbIX Moderell
acmonomielx poGomos. B cocnas nabopa douicHsl
EXOOUMb. KOHCIMPYKINUGHBIE, COLOUNUMETbIbIE U
KPenejcHble 2NEMEHNIb 13 MAACHIUKd U WHOMIHUSL - 1He
venee 100 wum, apozpamaupyensiit KOHmpoiep - e

pGéOi??G}??B.V?!H‘IBCI\'HI? H(Iﬁﬂp wernee ]HHH', ’).’lt:’i'\‘IHP()()GHF’(HHé.’,“.'H HOCIMOANHO20 IMOKA ¢

CPYmAuguM MoMennon ne aenee 3,6 kelex - ne meriee 2
i, QAMYUKY U 2ACKINPORHBIE KOMPONEHINbI- HE Menee 6
WL, ARISVMILOPIVIO Danapelo ¢ nanpsicenie e
vienee 68 u emxocmoio e menee 1500 Ay - ne menee !
Liem, 3apAOHoe YCMponcnao Oist AkKKyMyasnopHoil

urm
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HaumenoBanue
obopyaoBanus (PBITIO)

I{'pa"ncue l'lpllMeprle TEXHHUYEeCKHe XapaKTel)HCTHKH
(PBI10)

Envnuua
H3MepeHHs

KouuecTso|

oamape - ne meree [ wm. Ipozpavivupyesoiil
conmponiep Qonncen codepaucaniv. NOpmol Qs
AHAI020BLIX OQIMYUKOE - He Aienee 3 uim, nopiiet O
yuchposeix damuuos - ne venee 3 wm, nopm das 12C
vempoticme - ie venee 1 wim, nopm 04 cepeonpuso0os -
e metee 6 uem, nopim Qs MOmMopos - we menee 2 uihn,
nopm Oas ouxodepos - ne meree 2 wm, otwem flash
navsimu ne vMenee 32 kb, llpozpavivupyemlii KOHMpoiiep
Dondcen 0HecneuUsans GOIMOICHOCTb
npozpammuposanus pobomos ¢ cpede OAOYNO-
ppadhuuecko20 MUNG WAl 8 CBOO0OIO PACAPOCIIPUNACIBLX
cpedax paspatomi ¢ ROMOU{LIO MEKCIN0GOZ0 A3bIKA
npocpaMmuposaniist. Jamuur i s1exkmpoutice
KOMPNOHERIMbI QOINCHBL COOepACab: YibMPa3syKosoil
Damuur paccmostnust 00NACEH 0OECREYUBAITL COOPANIYIO
V00 BO3MONCHOCIIBIO USMEPAING PACCINOANUC I MeHee
4 vempos - ne venee luim, Knonka-wooyias doiaxcen
oOecneyusameo coopannyIo Mooels 803MOACHOCINGI0
onpedeistine HANCAMUA Ha KHORKY - ne venee [uim,
amuuirk yeema oancen 00ecnequsainG coopaniyio
MOAEIb GOIMONCHOCHIBIO Onpedenenus yeema odvexma,
npeonasnauen oas usmepenis RGB-cocmasnsioniux u
POBHSA OCBCUYEHHOCIIN, OAMUUK DOINCEN COOCPACAINb 11E
venee 12 caemoyyeCmsumenvHolx anemenimnoe - ne menee |
wim, 3vainep-pMooyie QOINCEH 00eCReYUEans COOPantylo
MOOEIb BOZMOICHOCINBIO BOCTPOUE00UMb TEVKU,
HoMUHAbHASE vacmoma e Menee 4l y, unmencusiocme
e venee 80 0b- ne menee | wom, Wi-Fi-yodyine doaicen
0Gecnevuaamb GOIMONCHOCTL NOOKNOYEHUS COOPANTIbIX
podomomexnuyeckux modeaett k cemu, 1oT odnawam u
seO-cepaucan, pabouee nanpsicenite Mooy - 3,35,
HOpMOoG 8300 8LIGO0A MOOYIS - He MeHee 5 - ne menee |
won, Munu-pene ¢ paGovuar nanpsascenuem 6 Ouandasone
om 3,3 do 3B, nompetasenvin moxom 71mA u
MAKCUMANBITBIM KOMMYIUpYeroin Hanpsiiceniem 288
nocnoannozo moka/2350B nepeyiennozo mokd, pecype
vempoticmed ne menee S0 melc. nepexmovenuil - ne menee
1 win; Bxodsawgue 6 cocmas Koncmpykinopa KomMnoHeninol
DoadCIibl Oblib COBMCCTNUMbL ¢ KOUCHIPYKINUGHBIMU
rereHmamit, a MAaKce 00ecne isams 0MONCHOCIb
COHCIMPYKMUGHOTE, AnAAPAMHON 1t BPOZPAMMHOT
COBMECINMUMOCIN ¢ KOMRACKMVIOUUMI U3 COCMAGa
Habopa.

Habop dast Obicmpozo
mpomomunupoOGanA
DNCKIMPOHHBIX YCPOTICING
Ha OCHOBE OOHONIANHO20
KOMHnelomepa

QoHonaammol ii KoMpowlomep: naauque, Kapma namMsaimi ¢
I?p(:’()ycﬂ?(IHOG.-’I@IIHOI? (}}?BP(H,'IIOHH()?‘! CUCNEMOTL: Hautie,
OHOK MU AN nanudue, KoMmwieknm xabeneti O
10OKINOYEHUS. HAIYLe

uim

8.00

Habop dust ovicmpozo
nPOMOMURUPOGAHUA
DJICKIMPOHHBIX YCINPOTICING
Ha ocnoge
MUKPOKOHINMPONICPHOT
namgopyel co
BCmpoeHibiyv
urmepnpemanopoM

MZfk‘p[)R'()IH??])().’L’.'GPH(]'}T fl’l(l}??(/)()[?.ﬂ.!(? CO BCMPOCHHbIM
uHmepnpemamopom J(IP(ISC‘I‘UJI.' Heanuyue, KoMniekm
pfl()?.'()()(.’l?!ﬂ.’l(.’ﬂ.‘ uaiukue, naama pacuiiupenus. naaiyie

uim

8.00

abop das Horempoeo

HPDOMOIMURUP OGN U

Murporonmponnepnas niamdpopyia Arduino: nanunie,
KOMPAEKN PAOUCOeI et i NPOBOD0E. HANHYUE,

urm
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Haumenosanue

obopynosanus (PBI1O)

KpﬂTKHE NMpUMEPHbIE TEXHUYECKHE XapaKTePHCTHKH
(PBIIO)

Enununa
H3MepeHHsl

Konuyecrso

2ACKMPOHHBLX YCIPOLICIG
Ha OCHOGE
VUKPOKOUMPOITEPHOTE
naameoparol

viaKemudad niraima. Haauue

Asmonomneiii pobom
MUAHURYASMOP ¢ KOTCCAMU
GCeHANPAGIenHozo
GUIICCHUSI

Vuetnas vmodeno asmonosmozo voouibiozo pobonda ¢
vanunyismopox. Mouwiensitt pobom dorcen
npedcmasaanie coGoll 4emelPexcoNecyio Wiangapmy
cenanpasiennozo dsuxcenus. Jeuzament becuemoynsie
4w, kavepa ¢ vernon obsopa 120 epadycos ¢ 5 un. B
cocmag koanaexma doaxncno gxooums: Mexanuveckuil
Saxeam ungpaKpacisiil 1asep 2-x ocecoti noosec
AKIYMYASINOP KONECd 6CEHANPACIEHHO20 OBUNCCH
NPOSPAMMUPYEMbITI KOHIMPOIIE) € BOMOICHOCITBIO
NpoCpaMMUpocanis 6 cpede ioyno-epadhuieckoco muna
1 6 CEOOO0NO PACHPOCIPANAEMbIX CPENax paspabomii ¢
HOMOUBIO TREKCIOBO20 A3bIKA HPOZPAMMUPOBANUS]
damuuk 36yKa damuur credoganus auniie FPV pexcun
BOZMOJICHOCHTb YAPABICHUA ¢ MOOUTbHO20 YCINPOilcEd
uepes nPUNOICEHUE NPOSPAMMUPOGANUS HA A3b1KAX
Python, Scratch a maxyce cucmena mexnuyecko2o spens
ML ABMOMAINUYECKO20 ODHAPYICENUA 1t PACHOSHABAIU
sadannelx obvernos 6 paboueit soune. [oooepocka
RaspberrylPi nanmue Hoddepyucka Arduino nanuuue
Iododepacka Micro:bil naauuue Carennerii sexanuyeckiin
FAXGAM, YCMaHasUGaeMelit Ha ROOGUNCHYIO WIAIMGOPMY
ceepxy nanvue Mexanuveckuil saxean,
ICMANAGIUBACMUITT Ha REPEONIOI0 4aCcis ROOGUICHOTT
iamepopatst nanuune Bosyoacnocms amensne
uHPaKpactyIo nYWKY Ha MeXanuyeckuil 3axsan nanyue

wuem

4.00

Oopasosamenvnntll naoop
VIS UTYYEHTS INeXHON02UL
cesisu u foT

"Oapasocamensnelti nadop npednaziaqen Oas u3Vyens
ocros npusvienenust mexuonoeult " Humepuem cewgeit"" u
cessu 6 pobomomexuuyeckux cucmenax. B cocmas
natopa CoICeH BX00UN KOMRACKI KOHCMPYKINUGHbIX
DJICMEHNO6 13 Memanida st CAopKY MO0et MOOUILIHO20
poboma ¢ saxeamubiym yempoticmsom. B cocmas nabopa
Doacen GX00UNbL KOMIICKI KOHCMPYRINUBHBIX
baerenmos dist cOopki Modent «yminozoy soaius. Bee
COMPACKMYIOWUE U YCMPOTICMGA, GX00AUE 6 COCIAG
naGopa, QouNCHbLE OblNNb COGMECUMbL OPYe ¢ APYeor
KOHCIPYKIMUGHBIM, 3AEKMPUYCCKUM, ARRaPamnbia i
npoeparyuvize 0opasos. B cocmas nabopa 0onicHo
XOOUNTL! NPUEOD NOCINOANHOSO IMOKA ¢ N UKOM
nomodICeHst - e Menee 2uim, cepronpuGod GoabULoll — e
venee 2ui, cepeonpueod Mailil — e venee 2ui,
canepa - e senee luin, npocpaMMupyessiil KOnmpoinep
— ne menee luim, akkyyyiasimop — ne menee luim,
sapaonoe yempoticmso — ne menee luim. B cocnag
HAOOPa AONdNCEH GXOOUMb KOMIIEKN UHINEINEKINYAIbHBIX
CCHCOPHBIX YCMPOoiicms. Humeiiexmyisnoie ceHcophole
FCpOTICMEa doINCHbI BPEOCadiine coboll yempoticngo
1 OCHOBE BLIYUCTUINETLIIORO MUKPOKOHMPOIAEPd U
BCIMPOCHHO20 UIMEPUINENbHOCO TEMENA.
Humenekny aivhole CeHcoprsie Yempoicmed Oonictol
0Onadanio GCNPOCHHBIM YUPPOBLIM U AHUNOZ06bIM
wimepdheiicons dns nepedauy aunblx, @ MaKice
BCMPOCHIBIA NOCHEOOGANEIbHOIN UHIEPhericon sl
0OBEOUICIUA OPYS C OPYCOM 8 CCHCOPHBIE CUCIEMbI.

Konnnerxm UHmenexmydibiblx CCHCOPHBIX ).'c'n.'pr)r‘icfm;

uim

3.00
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HaumenoBanue
obopynosanus (PBI1O)

KpaTkue npumepHble TeXHHYECKHE XAPAKTEPUCTHKH
(PBI10O)

KonuuecTBO)

DOAACEH COOEPICAN — MOJYIb C6eMOOU0IA — He Menee
2uim, modyns RGB ceemoduoda — ne menee 2uiin, Mooyib
HK-0amuuica i — ne menee 3utm, Mooyis 36)K0G020
wzmyvamens — ne menee luim, Mooy uzmepernis
meMnepaniypel i GAGICHOCHIN OKPYJIcaionjeil cpedel — ne
vienee luini, Modyus MakmoGoil KHONKY — 1e menee 3uim,
WOOVIL QUMUK OCBEICHNOCIN — He Menee [uin, Mooyib
demexmopa yposiist utyatd — e yenee lun, Modyie
LzNMEpen OAGICHI OKPYACAION]Ell ¢pedbl — HE Meliee
Lutm, modyne nomenyuovempa — ne menee 2uim, Mooyis
Damuica neAoNCeNs 6 npocmpancimee — e menee Tuum,
MOOVIb KOHIfeaneo npepouisamens — ne menee luim. B
cocmag nadopa onJNceH BX00UMb RPOSPAMMUPYEMbIT
konmponnep — ue menee Tum. Hpozpaysupyemoril
cCoNmponep Qoaxcen oGecne u6ans GO3MOICHOCHb
npozpaxiuposaiis na s3vike JavaScripl u op2anuzayu
web-cepaepa oGaena dannoinu wepes Humepuent.
[Tpoepayanipyesolil KOHMpoep 0oaxcer 00ecne uGams
BOZMONCHOCTL ROOKAIOYCHUS GHEULHUX YCMPOTCHE ¢
nosowgelo unmepdpeiicos - GPIO, UART, 12C, 125, SPI, 1-
wire TTL, RS-485, CAN, Ethernet ¢ nodoepaickon PoE."

Konnuexm noneti i
COPEBHOBAM CIIbHBIX
PAeMenmoe

Kovnaexm noaeil i copesHogamenblblX 21eMeHmos 0isl
npoGedens CopecHOGanil 8N OHOMIBIX MOOUIbLIbIX
nOOBOMOG

1.00

Yemuipéxocesoit yuebuuolil
poOOM- Manunyasmop ¢
MOOYIbHBIMU CMEHHBIMU
1acaokam

Vueonortit poGom-sanunyisunop npednaziayen o
ocsoenst OOVUAIONUMUCH OCHOE POOOIMOMEXIUK, A1
NO020MOGKH OOVHAIOWUXCSL K BHEOPeHLo 1
NOCICOVIONEeMY UCHONL30BUHUI0 POOOINOE 6
npoarbiuLienos npoussoocmee. Konuecmso oceii
poboma manunyaamopa - vemoipe. llepemenyjenie
uHCMPYMENING 8 NPOCMPACIGE RO MPEM OCIM QOIICHO
PRPAsIMbCs wiazoseiMu Osucamensyu. Hanpsocene
numanis wazoselx osueameneti e Gonee 12 B,
Cepaodsueamens yemaepmoit ocu donxicen 00ecneyusainy
nOBOPOM UHCIMPYMEnMa. Y2ou Rosopoma manunyismopa
G OCHOGANIU BOKPYE Gepimukanblon ocu ne menee 180
epadycos. [ onpedenenttst ROROACCHUSL MAHURYIAMOopd
NP NOBOPOME BOKPY2 GEPIMUKATLHON 0CU QOIICEN
HCHOIB308aMbEsE HHKO0ECP. Yol Rosopoma 3adnezo nieyd
vanunyasmopa ne venee 90 epadycos. Yeon nosopoma
nepedne2o nieva manunyismopa ne menee 100 epadycos.
s onpedeneniist Nonoxcens 3a0ne2o i nepeoneo niey
MANURYISINOPA QOAJICEH UCHONBI0BAMbCS 2UPOCKon. Yeou
nosopoma no yemeepmoit ocu ne vMenee 180 epadycos.
ondicia Gu1Mb BOZMOICHOCHTb OCHANECHUSL CMEHNBIMU
Hacadkanu (Hanpuaep, 0epiucamens Kapanoautd wi
(hrortacmepa, NPUCOCKA © CePEOOGUSAINEICM,
WEXANUYECKOe 3aXaantioe YCmpoicmso ¢
cepgodgueameneM, Yempoicmeso Os Iazeproil 2pasuposKl
i yempoiemso Oast 3D-newamu). Mununianbiias
COMRAEKMALUSE CMEHHBIMU HACAOKAMU: NHEGMAMUYECKUTI
Baxeam (MpUCocKa), MeXaniuecKkull 3aXea, Hacaord
Deparcament Qs Kapanoauta/siaprepa/pyuktt, nacadrd
NEPEXOOHUK OJIsE KPENTCHUS COBMECIUMbLY
CONCMPYRIMUGHLIX OCHIAICTt U KOHCIMPYRYUT, HACAOKA
nazepuoll epasuposil, nacadkd 3D-nevamu (Qus padomo
c niacmukon PLA ¢ Quaviempon numu 1,75 yvn). Honoicen

bl b QCHAU{eH C(;’]JGGH‘D?NJ’G()(},N OISt NHEBMAMUY CCKO20 U

1.00
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KpaTkue npumMepHble TEXHHYECKHE XaPAKTEPUCTHKH
(PBI1O)

Eannuna
H3MepeHHs

KonnuecTBo)

VEXAHUYECKO20 3AXEAN08, 00CCReHUGAIOUUM GPA e
BAXGAUCHHO20 OOBEKMA GO GPEMS NepeMen{eHlsl, NOGOPOI
hepemenyaenio2o 06beKma 6OKPYe BEPMUKANGHOT OCU. Lns
oGecneuenst (HYHKYUOHUPOBANIUS NHEBMAIMUYECKO20
saxeama doudeen Gvlie OCHANeH BCMPOeNNOll 6 KOpHyc
ManunyIsimopa RoMnoit. Jloaicia 0eliio GOIMOICHOCHb
noOKIoUenis QONOINNENBIBLX YCMpoicms (Hanpuvep,
mpancnopmepa, peavca 01a nepexeyenus poboma,
MVIBITA YIPAGHENUS MUNa OJICOUCIUE, KAMePbl
MQUIHIO20 3PENls, ONMINECKO20 OaMyKa, MOO)IS
Gecnposodnozo docmynal. Pobom-manunyiusmop 0o1xcen
oGecnewnsans nepemeljente HacaoxKlt 6 NPOCHpPancmee,
GIIMUBANUIO HACAOKH, BOIMOICHOCHTE NOAVUEHUSE CUSHAN08
O KAamepbl u ()(Hn'i"fil’h'()()’, GOZMOINCHOCHTL YAPAGHCHUA
Donoanumensiviv yempoiicmeanu. Mamepuan koprycd -
cnoamuti. Juaviemp padoueii soiol (6e3 yuemd
HAGeCHO20 WHCMPYMEHINd U Yemeepmoil ociy) ne menee
350 v Humepgpetie nooxmouenus — USB. Honowcen
WAEb GOZMOICHOCTIL dGMONOMHOT PAGONbl U BHEUHE2O
mpacienus., s gueutnezo ynpasnenus Qouicen ot
npedyerompen nyoi, ROOKI0YaeMslll K pooonty no
Bluetooth. Ynpacasiougudl Konmpouep 0oaiceH Obimo
coamecmun co cpedolt Arduino. Ynpasasioujut
KOHMPOITEP COBMECIIUM CO CPEOOT NPOZPUMMUPOGAHU
Scratch u asvicom npozpavupocanusn C. Horicen
oOecneuugams NOGOPON N0 NEPELIA IPEM 0CIAM 6

Bad b Yoo U HA 3A0AnGIT Yoo, HOGopont no
wemeepmoi Ocu 11a 3a0anilil yeol, OGUACENe 6
oopounamel X, Y, Z, nepexeujenue na 3U0AnHOe
paccmosnue no koopounamav X, Y, Z, nepedauy oaniolx
O MERYHes RONONCEHU Y208, NePedauy OanHbIX O
meryiugux koopdunamax uncmpymenmd. Jomcen
noddepACUBanb nepemenjente 6 JeKapinosulx
koopouamax u y2nax nOSopoma ocell, ¢ sadannoi
cropocmeio u yekopenuear. Tunol nepetenyenui 6
DeKapmosoiX KOOPOUHAMAX.! QGUIICENUE RO MPACKINOPIL,
DeuUNCEHUE NO NPAMOTI MeCO) DGV IMOYKAMI,
nepenprizuGanue u3 MoK U MouKy (nepenoc obvexna).
Kopnye doaicen Guliib 8 3auiieninoz UCHoanenue
(nacca ne nuxce 1P20).

Koamniaexm Ois usyyenus
ONEPAUONHHBIX CUCIEM
PeaIbHO20 BPEMEHU U
cucmen ynpasiens
AGMOHOMHIX MOOUTBHOLY
pobonmos

Obpazosamenninlit Habop donicen Ouime npeduasnuayen
Vst uzyyentst pooomomex U ecKuy MexHonocU, OCHO8
itHAOPMAUOHHBIX INEXHOAO2UT U NMEXHOA0CUIT
FPOMBIUICHHON ABIMOMAMU3AYUU, o MAKICe mexnoaoult
npomomunuposanist U a0OUNusHoco npouseoocmed. B
cocnmas HaGopa QONNCHb GXOOUNb KOMIICKIMVIONHE U
vempoticmaa, obiradalongue KOHCIPYKRMUGHOT,
annapamuoll i RPOZPAMMIOLN COBMECTUMOCTNbIO opye ¢
Ipyeos. 1) Koamiernm KoucmpyrmusitblX 31eMeninos i3
wvemauta 1 naacmurd Oz cGopru Mooenett
MAHUNYISIYUOHHBLX pobomos ¢ yenosoil KuneMamuKol,
NIOCKONAPANIENbHOTE kunemamurodi, Delta-kunemamuxoil.
2) Humennexmyaioiolil CepsoMo0yib ¢ UHINEEPUPOBANHOT
CUCTNEMOTl YRPAGICHUA - HE MEHEe Zuum. Cepaomodyie
Doaaicen 0onadame uHMEePUPOGUIHOT CUCINEMOll
Viapasienust, 06ecneyucalonyel OOPAMHUYIO CG3I36 W
KOHMPOIIL NAPAMENPOG = ROTOACEHUE Baiid, CKOPOCHb

spalensl, HAePysKa NPUEod, d MAKICe 0DECneyusaIon el

uim
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KosinuecrsBo

8O3MONCHOCIB NOCICO0BAMENbHO20 NOOKTIOYEHUS OPY2 ¢
Opyeoar u yapagienus cepeoMooyIamMi no
nociedosamensiuoMy RONVYOVRICKCHOMY dCUHXPOHIOMY
unmepdpeticy. 3) Pobomomexnuyeckuil KORmponep,
npedcmagisiowuil coboil Modyibnoe Yempoticmeo,
GrmovaIonee 6 ceds oOHONAAMILIT MUKPOKOMAbIONEP 0131
301 ROIHCHUS CONCHBIX GbIYUCAUMENHbIX ORCPALU,
nepudiepuiinbiii konmpoaiep 0Us YAPAcIents GUeHuM
vempoticmean u miany pacuiupenst 0t NOOKINOYenus
sueutnux yempoiieme. Mooy podomomexuuuecko2o
COHMPOLIEPA QOIIICHE! 0OAAOAMb VOHOBPEMENHOT
KOHCIIPYRIMUGHOT, annapamuoil i RPOPAMMHOT
coguecmumocmvlo Opye ¢ Opyeos. Podomomexnutieckull
KOHMpoanep donoicen )n‘()(}ﬁ.’!(_’.’}i'(s’()p}””b mexHuyecKumM
YAPARMEPUCHIUKAM. KOA-60 HOEP GCMPOCHHOCO
VUKPOKOMABIOMEPA - HE MeNee 4, MaKmosdas yacmomd
10pa - ne menee 1,2 Iy, odven O3Y - ne venee 512 Mo,
nanwite unmepcheticos - SPL 12C, 1-wire TTL, UART,
PWM, yugpposuie - ne venee 16 uim w ananocosere OPbI
- He Menee 8 uim Qs NOOKAOUENs. GHEUHUX YCMPOTICNG,
cempoennuiit murpochon, a maroce WiFiwi Bluetooth
15 KOMMYHUKAYUN CO BHEUNUMU PCIPOUCIEAMIL.
PoGomomexsuyeckuit Konmpoiep QomiceH

0OCCne UBaMb GO3MOJICHOCIL NPOZPAMMUP OGN C
nonowwio cpedema sisvikos C/C++, Python u c6o000H0
pacnpocmpansemoil cpeder Arduino IDE, a maxace
yapasenis MoOeasmMit POOOMOMEXHuYECKUX CUCHIEM ¢
nomoiyeio cpednl ROS. 4) ITpozpaviauipyentbiti
coumponiep - ne menee L. [Ipoepanvupyesioli
COHMPOITED DOIMNCEH NPEOCMAGsinG cODOT
SLIMUCTUMENbIbITE AMOOY b, OGIA0MIONIUM YUPPOGHIMU
nopiman - e senee 8 uin 4 aialoeoGeIMU HOPMAMU - e
venee 16 wm, wnmepcheiicann UART, 12C,SPI TTL, a
imaxoice Modynem Gecnposoonott cesizu muna Bluetooth
v WiFi onst coz0anus annapamuo-npozpammslx

ey, "

pewtenuii u "yamolx/cuapm"-yempoticms 0
paspabomku peurenutt ""Humepnem sewjent"". 5) [lnama
pacuupenist nPoOZPaMMUPYEMo20 Koumpoiepd — ne
vienee Tuum. [Inama pacuupents doadCHa 0DeCneyusamy
BOZMOACHOCITD NOOKMOYCHUS YHUGCPCIOHOS0
BOIYUCHUMENBHO20 MOV K CCNU NOCPEICMBOoM
unmepdheiica Ethernet. [Tnama pacuupenus Q0ancHa
oGaradame nopmami 8600a-6b1GO0A Aiist NOOKAIOH CHUSL
yubposblx 1t anaIo2086IX yempoiicms — ne venee 40 uim,
wnmepchetic SPIu 603M021CHOCIBIO ROOKATOYEHUSA
grHewneit kapmol namani. 6) Mooyis mexmnuyeckoo
spenust, nPedCmasnsongull coooll yempoiicmso na dase
BOIYUCHUMETLHOSO MUKPOKOTMPOLIepd U
wnmezpuposannoll kamepsl, ooecnevusaojee
DACROZHABANIE NPOCMETNUUY u300padcenutl 1a Mody:e 3d
cuem cofHCmBEnBIX GuINUCTIUINETbHBIX GOMONCHOCINEIL -
e smenee Dam; Modyis mexnuqecko2o spenust QOICen
0OECneyUBaNb BO3MONCHOCHTL KOMMYHURATUL C
ananozuubMU MOOYISMU ROCPEICNGOM Wlbl HA Oaze
nociedosamenvnozo unmepgherica ¢ yeiwbio Oatvretinei
nepedauu pe3yibmamos uzmepenuit pynnel Modyaeit na
VIPABASIONee GbIYUCTUINEILHOE YCIPOTICIIGO,

nookmouentoe k daunoti winie. Modyao mexnuyecko2o
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Bpenis Q0IICeH 00ECneyuBanG GO3MONCHOCb
OCYU{ecBItme HACPOIKY MOOYIS MEXHUYECKO20 3PEeHs
- HACTPOIIKY SKCnosuyul, bananca Genoeo,
LGEMOPAZHOCTIIBIY COCINAGISIONUX, RAONAOU
oOHapysIcugaeMoll obracnu u30Opaxcensl, OKPY2I10cmu
oOHapYIICUEaEMOil OONacm u300pajncentis, NOIONCENNe
oOHapYICUBaeMBIX 00AGCIEl OMHOCUMENLHO OpYe dpyed.
Moy mexuuueckozo 3penus QOINCeH 0OeCneytGab
OIMONCHOCHTD HACMPOTIKY HA OOHOGPEMENI0E
odnapysicenue e menee 10 paznunulx 00uHouHbIX
0OveRN o8 8 cexmope 0Hzopa, MO0 1e Menee S cocmasibly]
OOBERIMOG, COCMOMUX U3 HE Menee 3 Pasiudibx
cpaghuyeckux npusMumugos. Mooy MexHutecko2o 3pens
Jonxcen oGiadams sempoenoizu unmepgeticanu — USB,
UART, I-wire TTL, 12C, SPI 0as konnynuxayitu co
HEeULHUMU ROOKAIOY aeMblu yempoiicmsani. 7) B cocmas
HaOOPa DOJINCHBE BXOOUML YUPPOSLIE UNPOPMAYUOIHO-
cencopivle MoJVau, npedcmasisionue cooovit
Vempoticmea ia 0ase nPoepaMMuUpyeMoco KOHMpoiiepd u
uzMepumensHozo aexenma. Ludhposoii modyie donxcen
0GAADaAM b BCIIPOCHHBIM MUKPOKOHNIPOIIEPOM (1INAKIMOGas!
vacmoma - ne menee 16 My, wuna dannelx — e menee 8
\Koatim), unmepdgheiicaru dist ROOINOYEHUS K BHEUHUM
VempOTicmear: YU posele i anaiozoseie nopmel, 1-wire
TTL, pasves muna RJ. Ludhpocoii aiooyis ooacen
oOecnevtGans GOIMOACHOCHTL KOMMYHUKANUL ¢
102U BN MOOVIISNY HOCPCOCINGOM UILUHb Ha Od3e
nociedosameibioco unmepgeiica ¢ yeinvlo ddiovreiuier
nepedayl Pesyibmamos usMepenull 2pPYRnet Mooyaett ua
RPasnAIonee GulYUCIUMENbHOE YCMPOTICEo,
nookaeYeHnoe K dannoil wiune. B cocmas nadopa donncno)
GXOOUMB: YUPPOBOTI MOOYVIIL MAKRMOBOT KHONKU — e
veree 3uim, yihpocgott Modyis ceemaoduodda — ne Menee
Juim, yuhposoit MOOYVIL KONYEBORO RPEPLIGAMEIs — e
venee 3w, yugposoit Modyib QamuiKda ycemd — ie
venee Tuem, yughposoti mooyie RGB ceemoouoda — e
venee lum. 8) B cocmas nabopa Oonicnn 6x00umb
besenmul 0t COOPKU BAKYYMHOL0 SAXGAM A GUAKYYMHAA
npucocka — e meree lum, 21eKkmporaeiumnsil Kianan —
e menee Twim, aakyymnsiii nacoc — ne menee luun. 9) B
cocmas HaBopa OINCEH BX00UINb YUEOUbIT KOMRACKII,
GrIou ol 6 ceos yueonoe nocooue, nabop dudnionex
mpexsepusLX 21eMerinos 0s NPOmomunUposans
Mooenelt ManunIAsnoONHbIY POOOMOG, d MAKICE
npozpaymnoe obecneyenite Ot pabomel ¢ HAOOPOAL.
[Tpoeparivnoe obecneyenie QouNcHo odecne usamb
IMpexMepuyIo GU3VANUANUIO MOOCIU MAHURVISUOHH 020
noboma (¢ yenosoti, NOCKoNapainelbioll i denbmd-
KuHeManmurori) ¢ npoyecce pabomeol, obecnevusamn
nocmpoenie nPOCMpPancinGeHnot Mpaekmopuil OGUNCEHUs
U CRONHUNCILHOSO MEXANUIM A MAHUMVISIUOHHO20
POOOMmA, GOIMONCHOCING 3A0AHUS NOCHICOOBAINENbHOCHIH
mover Ois NPOXOACOCHLS Hepes HUX UCHOTHUMETbHOSO
wexanusmMa ManunVisyuonHo2o poGomad. flpoepavatioe
oOecheyene QAACHO PYHKINONUPOGAN,, KUK 6
onaderbrocmil 6 s10e CPedsbl MOOENUPOBANIUSL, MAK U 6
PENCUME MOHUMOPUNSA 8 PEATbHOM GPEMEN NP

nodKAIOYCHUL MOOCTU Manuhyasmopd ITOC/?L’()C.’HGU.U




No HaumenoBaHue Kparkue npumepHbie TexHudeckue xapakrepuetuu | Eannnua
n/n| odopynosanusi (PBI1O) (PBI1O) HU3MepeHus
podomomexnuieckoeo kowmporiepa. [lpoepavmioe
oOechneyenue Q0aNCHo 00CCReyHBAMb GOZMONCHOCING
nocmpoens epaghuKos 3a0anelx i MeKyIux
0000ONEHHBLY KOOPOUHAN MAHUNYIAYHOHN 020 podoma,
2PAUKOE 3uaUenull CKOPOCMET U YCKOPEeHUs, 2pagiukoa
pacuemnulx snauenuii nazpysku. Hpoepavainoe
oOecneyenue QOaICHO NO380ASMb 3A0AGNTb
NOCHICO0BAMETLHOCTIND REPEOBUNCCHULT MAHUNYIAINOPA
nocpedcmsom Hadopa KoMand 8 H10MH0-2PapuyecKom
unmeppeiice. Yuebnoe nocobue donicio cooepncans
WAMepUaIol Ho PA3padomse mpexmepslx Mooener
MOGUILIHBIX POGOMOG, MAHURVIAYUOHIBLX POOOMOE ¢
PASAUYHOLMU MUAGMU KUHEMAMUKY (VEROGAs KUHEMAanuKd,
HIOCKO-RAPAIETbH AL KUNEMUNUKT, delbnid-
wunemamura, SCARA wiu pervajcnas kunemMamurd,
maamdpopyia Cmioapma i m.n.), uHCMpYKyul o
NPOCKIMUPOEANIIO POOOMOG, WHCIPYKIUL U MEOOUKH
OCYUIECNGNICHUSL UNICCHEPHBLY PACHEN0E NP
pOeKMUPOGANUL (pacyentol HAZPYVIKU U MOMEHNOG,
DACHEIN MOUHOCITN NPUBODOS, PACYem NApaMempos
ICLHEMAQMUIH U .N.), UHCIMPYRYUL RO pazpaconixe
cucnem YRpasiaenus it PoepamMMHo2o obecneyeiis Onsl
sapacienust poooman, UHCHIPYKYUU 1 MEMOOUKU HO
YA3PADOIMKE CUCINEN VAPAGICHUS C 2AeMenInam
HCKYCCIMBENIOZO UHIMEIEKING U MAUIHIO020 00YYeHsL.
Obpazosamensivlli HAGOP QOINCEH Oblb NPEOHA3HAYCH
Qs uzvyenus poOOMOMeXHUHECKUx Mexuonoeull, 0Cios
HHDOPMAYUOHHBIX MTEXHOXO2UT U THEXHONO2UTE
HPOMBIMLICHHON AGIOMAMUSAYLULU, & MAKICE INEXHON02UTT
npomomunuPocanus u adOUNUGHO20 hpoussodcmad. B
cocmaes HaGopa OANCHBL GX0OUNb KOMPIICKMIONie U
PCMPOICGa, 0ONA0dIONUe KONCIPYKMUGHOT,
annapaminoi u NPOZPAMMHOLN COGMECMUMOCTIbIO OpYe ¢
dpyeom. 1) Kosmnexkm koncimpykmuenoix 21eMenmos us
vemaia i nracmuxa das céopru mooenen
MAHURYASYUOHNBIY POOOMOE ¢ Yel0601 KUHEMAMUKOT,
niockonaparienbioli kunesamuror, Delta-kuneaanuxoil.
2) Humeriekmyaiohioiil cepeoyod)ib ¢ unine2puposaii ol
cucmenoi yapasienus - ne arenee 7uim. Cepsosooyis
Douicen 00aadano UHMESPUPOBAHHOT CHCTEMOTT
Vipasienus, obecnequsaiolyeit OOPAMuYIO CGH3b I
KOHMPONL NAPAMEMPOE ~ NOAONCCHUE BAld, CKOPOCINb uim 6.00
spatyensl, HazpysKa npusood, d Makice 0Gecneyueaon el
BOZMOACHOCHTL ROCICO0BUNETbHO20 HOOKIOYEHUs OPY2 ¢
PY2OM U YAPAGHEHUsE CEPEOMOOVIAMU RO
NOCAEO0GAMENLHOMY ROIYOVIIECKCHOM) dCUHXPOHHOMY
unmepdheticy. 3) Pobomomexnuyeckuii Koummpouiep,
npedcmasisnolyiuti coooli MoOYIbHOE YCmpolicmeo,
BIIIOYAION|ee 8 ceOst OOHORIAMHBIT MUKPOKOMRbIomep sl
BOINOAHEHUS CHONCHBIX Gl YUCIUMENBHBIX OREPall,
nepudhepuiinetdi Konmpouiep Ol Yapasiens GHeut M
JCMPOICMEAaMU 1t nIamy pacuiupenust Qs ROOKINOY HUs
greudux yempoitems. Modyau poGomomexnuueckozo
KOHmMpoIIepd QOIACHL 001a0aNL 0OHOBPEMEHHOT
KOHCIPYKIMUGHOTI, annapantion it npocpayMmHol
cosMecnuMocneio Opyve ¢ opyeom. Pobomomexnuyeckut
KOMPOJLEp 00Idcen YOOEIemEopsinG Iexuiy eckim

IKonnueeTno

=

Qopazosamenvnulit Habop
sl U3YYEHUs
MHOZOKOMRAOHEHMITbIX
pobomomexnuyecKkux
cucmem u
MAHURYAAYUOHTTBIX poﬁomae
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MUKPOKOMALIOMEPA - e Menee 4, akmosag uacmona
opa - ne venee 1,2 I'Ty, ooven O3V - ne menee 512 Mo,
e unmepgpedicos - SP1, 12C, 1-wire TTL, UART,
PWM, yughpossie - e venee 16 um u anaioosble Hopinel
- e venee 8 uim 1f ROOKIONCHUS GHEULIUX YCMPOTICING,
sempoennotli Anikpoghon, a markoice Wikt Bluetooth
WIS KOMMYHURAUUL CO GHEULHUMU YCMPOTCIGAML.
\PoBomomexnuyeckutl Konmpouiep doricen

oOecne uBanb 803MOICHOCIb HPOZPAMMUPOGANUSL ¢
noatowgero cpedema szvicos C/C++, Python u 8060010
pacnpocmpanaerort cpeos Arduino IDE, a maraice
vrpasienist MedensMu POHoMOMEXHu eckuy Cucmem ¢
novtougeio cpedsl ROS. 4) Mpoepasiiupyesoiit
conmpoiep - ne menee uon. [Ipoepammupyeatoiil
kconmponep Qoadcen npedcmasisinG cotoll
SBIYUCTUMENLHBITE MOOYAb, 0ONGOAIONUM YUPPOCLIIIL
nopmarnt - e mexee 8w i anauoe0EeIMU NOPMUt - He
wenee 16 wmn, unmepdeiicanu UART, 12C.SPL TTL, a
maroice Mooyaem decnposodnoil cessu mund Bluetooth
o WiFi dnst cozoanus annapamino-npozpammisbix
pewrenuii u ""yaubix/cvapm-yemponcemes st
paspaGomiu pewenit ""Humepnem ewgent™". 5) [lnama
pacuiupents nPoSPaMMUPYEMO20 KOIMPoiepd — e
wenee L. TTiama pacutupenis Q0cHa 0OeChe usamo
GOZMONCHOCHTD NOOKAIOYENUS. YHUBEPCATbI 020
SBIYUCAUMENLHO20 MOOYARA K Centtl NOCPEOCINEOM
unmepgpetica Ethernet. [Inama pacuiupens 001iCHd
oBnadans ROpIMaMi 600A-GLIGONA DI ROOKIIVYEH
UPPOBLIX U GHAIO20BBIY YCMPOTICIE — He Menee 40 wem,
wimepabetic SPI i 6O3MOACHOCILIO ROOKAION NS
rentelt kapmol NAMSmu. 6) Mooyis mexnuyeckoeo
spenst, NPeOCMAGISougull coO0ll yCmpolicmeo na oase
BLIYUCTUINETBHOCO MUKPOROHINPORIEPd U

LI EEPUPOSAHIIOTT KAMEPbl, 0OCCREYUBIoN]ee
pacnosnasanue npocmetiux u30OPANCEHUTI Hd MOOYIC 3d
cuem coBCmEEHHbIX GLIMUCTUMENLHIY BOZMONCHOCMET -
e menee Tutm; Mooyie mexuuyecko2o spenust 0oadcen
0GecneqiGants O3NONCHOCIL KOMMYHUKAYUU ¢
anano2UHBIAIL MOOYISAU ROCPEOCIGOM Wbl 1A Dase
nociedosamensioco unmepgeiica ¢ yenvlo daibneluiel
nepedayi pesyIbmamos UMepenuit 2pynnbl Mooynet nd
VRpasiionee GulHUCIUNeIsIoe YCmpotceneso,
noormouenioe k dannolt uiine. Mooyie mexnuieckoo
spentst donicen 0OCNENUBaMs GOMOICHOCHTb
oCYufeCmBIANTL HACMPOUKY MOOVISA MEXHUHCCKO20 3PCHL
- HACMPOTIKY HKCNO3UUY, Bananca Genoao,
GEMOPASIOCHIHGIY COCIABSIONUX, N10Uaol
oOnapyjcusaeroil 08aacnu uzCOPANCEH U, ORpYIOC
oBnapyacusaentor 0ORACn UOOPANCENUH, ROAOACCHUE
obnapyacusaensix ooracmeii OMHoCUmeneHo opye opyea.
Moy MEXHUYECKO20 3PeHUs QOICEN O0ECReHUCANL
GOIMONCHOCHTE HACMPOKU HA 0OHOBPEMEHHOE
odnapyacene ne menee 10 pasiuunolx 00UHOUHBLX
0fvexmos 6 cexmope oazopd, OO He MeHee 5 COCMasHbl|
OGBeRMos, COCMOSIUX U3 He Melee 3 pasiuiisly
cpachuyeckux npuAMUNIUGos. Modyis mexuiieckoeo 3petus
Yonacen odnadame scmpociieiy unmepdheticau — USB,

UART. 1-wire TTL, [2C, SPI dnst koayuuranyuu o
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GHEeUHUMN NOOKIOYaeMbLMu yempoiicmeamu. 7) B cocmas
Habopa QorxcHbl GXOOUNL YUPPOBIE UNPOPMAYUONTHO-
cencopuble aodymi, npedcmacnsiouie cototl

PCIPOTICIMGa Ha Haze NPOSPAMMUPYEMO20 KORMPOIIepd i
usmepumensnozo snexterma. Liugposoii Mooyie oondicer
06GIAOaNTL BCIMPOSHITBIM MUKPOKOHMPOIIEPOM (MAKINOGAS!
wacnmoma - ne venee 16 MLy, winna danierx — ne arenee §
K&aiim), unmepdpeticanu dast ROOKAIOENUSL I GHENHUM
yempoticmean: yuhposeie 1t ananozoseie nopmo, 1-wire
TTL, pasvem muna RJ. Huchposott modyie donicen
oGecneyusans 803MONCHOCITE KOMMYHUKANHU ¢

Ao HBIMU MOOYIAMU NOCPEOCMBOM ULlIbl HA GA3¢
nocredosamenviuozo unmepghetica ¢ yeanio OarvHenuiel
nepedaiit Pe3yIbmamos usMepenudl epynior mooyneti na
DIPAGHSION e BLIVUCIUMENLIOE YCMPOCINGO,
nodkmoyenioe ¥ ddunot wie. B cocmas nadopa 00iicHo
lgxo0ume: YUDPOGOTI MOV MAKINOGOT KHONKU — He
venee 3um, yuhposott Modyis c6emoduodd — He Menee
3w, YUPPoOI ML KOHYEBO20 NpepbIGaIes — He
vienee 3ucm, yuhposoit Modyie QamuiKkd yeema — ne
venee luum, yughposoti ooy RGB ceemoduoda — ne
venee lum. 8) B cocmas naGopa 0oudicol 6X00UNb
baemenmol Ost COOPKU BAKYVAHO0 3AXGANIA. GAKY VMU
npucocka — me menee Juim, 2AeKmpoMaziunmel ’Kiandai —
ne venee Tuum, gakyymnelit nacoc — e menee luon. 9) B
cocmas nabopa 00aACcer BX00UNTs y4eOvlll KOMIICK,
sruovaionuil 6 cets yuednoe nocooue, Habop GubIUOmer
INpPEXMEPHBIX 2NEMEHIN0E Ot RPOMOMUNUPOGAH UL
MoOenel MAHUNVISIUONNBLY POOOMOS, d Marice
pozparaiioe odecneene 018 pabomel ¢ HAOOPOM.
[Tpoeparianoe obecneyerniie OINCHO 0OECREYUBANTb
MPEXMEPHYIO GUIVAMUZANUI MOOCHU MAHUAYASAYUOHHO2O
podoma (¢ yeiosoil, NIOCKONAPAIICIbHOT it OelbMd-
Kunemamukoli) 8 npoyecce padomel, 0Oecnevusans
nocmpoenue RPOCHPARCMGENIoT MPAeKmopuu ORUICEHUs!
UCHOIHUMETBHO20 MEXANUIMA MAHURYISYUOHT 020
POGOM, BOZMOJICHOCHTL 3U0UHUA ROCICO00BAINENLHOCHTU
noueK Qs NPOX0NUCOCHUS HEePE3 HUX UCHOTHUMENbIOZ0
WEXAnU3MA MAHUNYIANUONT020 podoma. lIpoepanioe
obGecneuenue QoNNCHO (PYHKIUOHUPOSAMb, KAK 6
0mMoenLHOC 6 8UOE CPEObl MOOCTUPOGANUs, INAK U &
PEACUME MOHUNMOPUINSA 8 PEATbIHOM GPEMEN Hpit
NOOKIIONeHUN MO MAHUNYIAMOPd ROCPedCmsom
n0GOMOMEXHUTecko2o kommpoepd. lpoepavanioe
oGecneyenie Q0ACHo 0HECneuisanb BO3MONCHOCHTb
HOCINPOCHUS 2PAGIUKOE 3AOAHABIX U INEKYUUX

000U eHNbIX KOOPOURAN MANURVASYUOHHO20 POOOMA,
cpaghucos sHaueHult CKOpOCMEil U YCKopenus, epauros
pacuemnolx snavenuil naepysiu. [pospayiaoe
bGecneuentie doanco nosGoIML 300a6aMb.
NOCHIEAOBAINETLHOCTIbL REPEOBUICCHUTI MAHUNYVASIMOpPU
nocpedcmsoM nadopa KoNaid & Onouno-epagduieckom
unimepghelice. Yuetnoe nocodue doancno cooepicano
vamepuaisl nO pazpadgomKe MPexmepHeix Mooeiet
VOOUTBHBIX POGOMOS, MAHURVAAYUORIBIX POOOMOG ¢
PaBAUYHEIMU IR KUHEM WU (VER0GAS KUHCMAMUKA,
NAOCKO-NAPARAETBIAST KUNCMAMUKA, delbmd-
cunemamuica, SCARA wn puruaoiciast kunenanmuid,
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obopyanosanus (PBIIO)

KpaTkue npuMepHble TeXHUUECKHe XapakTepueTukn | Eannunua
(PBITO) H3MepeHHs

KonnuecTBO

niamdpopma Conoapma u m.n.), wuncmpyryuu no
npoekmuposaniio poGONOG, UHCMPYKYUU 1 MEMOOUKY
OCYH{eCBASHIA UHIICEHEPHbLY PACHEMOs NPl
Hpoekmuposani (]JGL'U(:‘HH)I Hda2pPysKu u MOMENINOE,
pacuent mowgHocn RPUGVOVE, pactent RAPAMenpos
CUHEATAMUIU 1 LA, ), WHCIPYRu 1o paspadomie
cucmem ynpaeciaens u HPOCPUMAMHOSO odecneyentis st
yupasaenis, pooomantt, UHCMPYKYun 4 Memoouxu no
903!76'6()!]?.'{(3 cucmen yhpaeienus ¢ aeMennmasi
VCKRYCCMBENH020 UNMEICKING U MAUUHI020 OOVYCHUS.

Odpazosamensrviit HAOOp
N0 2NEKMPOHUKE,
bReKkmpoMexanuKe u
MUKPONPOLECCOPHOTE
mexnuke

Hatiop donocen Dbl npeduasiayen 01s RPoseoes

2 eOHBIX 3AUAMUTT NO UPYEHUIO OCHOG MEXAMPOnuKY u
poGomomexHKY, RPAKMUYECKO20 NPUMEHEHISL DA3068b1X
DaeMenmoe 2NCKMPOHUKY U CXEMOMEXTUKH, @ IMAKICE
1auéionee pachpoCMpanenioil 21emMenmnon oasol u
OCHOBHBIX MEXHUYECKUX Peltenuil, NPUMEHACMbIX NpU
NPOEKMUPOBAHLL 1 NPOIONTUIUPOBAHU PASHUYNBLX
nICeHePIBIX, KUOEPHEmUYeckuy u 6CMpanGaen vy
cucmenm. B cocimag nadopa 0oancivl 6Xo0uine
coMAAEKMYIoNe 1 yempoticnea, odaadalolyue
KRONCIMPYKIMUGHOT, 21eKMPUYeckotl, annapamnoti u
npozpammuoii cosmecmumoceio dpye ¢ opyzom. B
cocmas Habopa Doadcen 6Xo0UMb KOMPICKN
COHCINPYKINUGHOLY 91EMENN0s U3 Memanid st coopri
MAREA MAHUMIISIUORN020 POGOMA U KOMRAICKN
MEMEIAUYECKUX KOHCTIPYKIUGHOLY JNCMENa6 01 COOPKIL
Makema ModIbHO20 podoma. B cocmag nadopa 0oaiciol
SX0OUML RPUSOOA PAIULHOS0 MUNA. MOMOPLL C
UHMESPUPOGANNBIM UL BHEULIUM OANTHUROM NOAOICENU
L ne amence 2um, cepgonpusod Gonvioil — ne amenee duim,
cepsonpusod nanetii — ne Menee 2w, nPUGOO ¢
BOZMOANCHOCINGIO YAPAGICHUS 6 HIA2OGOM PEACUME — 1He
venee 2um. B cocmaes nadopa 0ondiciiol 6X00une
bresenntol Qs COOPKU GUAKYYMHO20 3GXGAMA: GUKYYMHAA
npucocka — e veree Tuinm, 21eKmpoMazHumnblil Kiandn —
1e meree luim, axyyamnerii nacoc — ne Menee luim. B
cocmas nabopa doaxcna 6XOOUNL AneMenmias dasa st
HPOMOMUNIPOSANUSL: Miama s HecnaevHozo
HPOMOMUNUPOBANISL, KOMAACKN NPOBOOOE PUSIIIHO2O
muna u Onunel, KOMIICKN PE3UCINOPOG, KOMPICKIN
CceeMoON0006, CeMUcezMetnublil unOUKamop, Ouchiet
DKK-muna, kHonku — He menee Suim, nomenyuomMemnpel —
e aenee 3w, unpakpackelil OamyuK - He Menee Juin,
PILIMPAZEYKOBOI OaMYLK - 11e MeHee Juin, damyux
mexmepamypol - He Menee [uim, OamuuK OCeenelnocn -
e menee luum, modyae Bluetooth — ne menee luwm,
vooyne HK-npuexiura — ne menee Tum, mooyie HK-
nepedamuukd 6 Gude KHONOUNO20 NYAbMa YIPAGICHUL —
Turm, axrysyasmop — e pmenee luim, sapsonoe
vempoticmeo — ne venee lum. B cocmag nagopa donicen
GXO0UMb MY TLIMUOAMYUK OJIA UZMEPenUst ImeMnepanypol u
RNAACHOCIIU OKPYICAIONeli cpedol — ne menee luun.
Mynemudamuur donxcen oOnadans 6CIPOCHHbLIM
MUKPORORMPOIICPONM (MAKMosast yacmomd - ne ymenee 16
My, wuna dannelx — e menee 8 Koaium),
wmepdhericaniu Ot ROKIOUENUSL K GHEULIUM
CIMPOTICMEAM: YUPPOGEIE I AHAIOZ0BLIC NOPMbL, [-wire

uim

TTL, pasven muna RJ. B cocmas natopa dondicen

6.00
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Envnuua
H3IMEpPEHHU

KonuuecTBo

RXOOUINb KOMPACKI VHUGCPCATOHBIX SbIYUCAUINEIbHBIX
wodyaetl, npedcmasiAougux coooll Oaz08yI0 LMY, 1Ay
pacutupenust Ousi cemeso2o §3auUMo0eiicmeaus u nAamy
nooKknoYenus curosoll Hacpysku. Bxodaue 6 koyniexn
[empoticmea QOaNCHbl 06AGOANL 00NOGPEMENHOU
KOHCIPYKINUGHOT, 21eKMpPUyeckoll, annapaminot u
npOSPaMMION COBMECMUMOCbI0 Opye ¢ dpyeoy. basosas
naama YHUGEPCANBHO20 GIYUCTUINETbHO20 MOOYIIS
Doncra npedcmasisine coboit npoepaMmupyemoil
wonmponnep 6 cpede Arduino IDE wunu ananoeuynslx
C8OOODHO PACHPOCMPANAEMBIX CPEOAX PA3PADOMIKIL,
Bazosast maiamd OoIICHA 0OAaddms GCMPOeniiblmu
wnepgheiicanin st NOOKINOYEH IS YUPPoseIX U
AHAO206BIX YCIPOTICIE, CMPOCHHbIMU UHMepdeiteant
USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

I Liama pacutupenusn QocHa 0decnequsane
BOSMONCHOCING NOOKTIOHEHUS YHUBEPCUNBHOCO
GOIYLCHUIMENbHOZO MOOYIS K CeNilt HOCPEACBOM
unmepdhetica Ethernel. [Tnama pacuupenus Qonxicnd
0OIA0ans NOPMAMt 880OU-GbIGOAU ISt ROOKAIOYCHUS
yuchposelx 1 ariaiocoswlx yempoiicms, wimepdetic SPLu
BOZMOACHOCTTBIO ROOKIIOYEHUS GHEUIH el Kapmel NAMSI.
[Thama pacuiupeniis 0 ROOKTIOYEHUS CUNOBOT HAZPY3KU
Donca obecneyusame BOIMONCHOCHb NPIMOZ0
MOOKIIOYCHUSL GHEUNICT] CUAOBOTI HASPY3KU, d MAKJICe
pecyrupyenoil nazpysicu nocpedcmeon WM
unmepgheiica. B cocmas nabopa 00udICeH 6X00UNtb
NPOPAMMUPYEMBITT KOHIMPOIIEP, 0OCCREUUGAIONUTl
GOIMONCHOCTTL OCYUJECBIANTD PASPADOMKY
NPOCHAMMHO20 KOO, UCRONL3YSL UHCIMPYMenaputl cpeo
paspaGomiu Arduino IDE u Mongoose OS u szoikos
npoepavivuposanust C\C++, JavaScript.

I Tpozparivupyemorii KOHMpPoarep 0oacen 00addans
nopmari dist ROOKIOY s YUPPOBLIX U AHATOSOBbIX
VCMPOLICING, GCIMPOCHIBIMU IPOZPAMMUPYEMbLMU
IKHORKAMU U HNEKIMPOMEXAHUYECKUMU MOOYAAMU O
OpeanuayuL CUCEMbI PYUHO20 YAPAGTIEHI,
BCIMPOCHHBIMU NPOSPAMMUPYEMBIMU CEEMOOU0daMUt disl
HHOUKANUN PAOOUe2o PescuMd, GCMPOeHHbIMU
wimepdheticanm USB, USART, 12C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas nadopa doaxcen
BXOOUNb MODVIL MEXHUYCCKO20 3PCHUS

npedcmasig ol cofol BbIYUCIUMENbHOE YCMPOLUCINGO
CO BCMPOCHHBIN MUKPORPOYECCOPOM (KOA-GO A0€p - HE
venee 4uem, vacmoma s0pa ne menee 1.2 [Ty, o0vem
O3V - ne menee 512Mo, odven gempoennolt namsimu - 1e
venee 8TG), unmezpuposanioll KaMepoil (MakcuMarenoe
paspeutenie sUOCONOMOKA, REPeOasaerozo no
unmepdpeticy USB - ne menee 2592x1944 ¢o.) u
onmuyeckoil cucmenon. Modyine mexnuyecko2o 3penus
Doaoicen 06aadams COBMECUMOCNBIO € PAZIUYHBIMIU
NPOSPAMMUPYEMBIAMU KOHIMPOITEPAMU € ROMOU|bIO
wninepgheticos - 1-wire TTL, UART, 12C, SPI, Ethernet.
Mooy mexnuyecko2o 3peus Qonxcen 00ecnevueans
BLINONHEHIE BCEX UBMEPEHUTl U GOIHUCHCHUTT ROCPEOCMBOM
COBCMBENIBIY GbIYUCTUNTIETBIBLY GOTMONCHOCMEN
BCIPOEHH020 MUKponpoyeccopda. Mooyie mexuuiecko2o

speniist doaicen 00nadanb GOIMOACHOCHILIO
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H3MepeHHs1

Konu4yecTso

COMMYHUKAYUU € AHATOZUSHBIMU MOOYASLMU ROCPEDCEOM
wtitiel na Gaze nocaedosamelLHo2o unmepgetica ¢ yensio
Janbueiiuieti nepedayit pesyibmamos UsMepeHuil 2pynno
MOOVIICT 11U YAPAGIAIOIECe GbIHUCIUMEIbHOE YCMPOTICINGO,
nodimovennioe k dannoti wiune. Modyae mexnuyecko2o
spens doaicen 00ECREYUBaMNs HACTIPOUKU PEJICUMOB
pacomer - nacmpoiky sxcnosiu, Gaiaincd Oeno2o,
YGEMOPAZHOCITHLIX COCIUAGTSION(UY, MI0NGOU
OGHAPYICUBAC O OONACT UZOOPANCCHUS, OKPY2ROCTIN
obHApYICUBAEMOT 0ONACTIN UZOOPANCCHUS, NOTONCENE
oOHapyaCUGaeMbIX otacmeil omuocumeIsno dpye opyed,
VauaHoe oGyuenie napaMenpos Helponiblx cemelt s
OOHapyaIcenst 0OvLEeKMos, (HopMy U 3aK0OUPOBANTIbIC
SHAUeHUs OOHAPYICUGACMBIX MAPKEPOs munda Arico,
DAZMEPLl OOHAPYICHBACMBIX OKPYICHOCIICH, KEUOPAMOs U
IMpPeyeorbHUKROE, NAPAMEMPOs KOHIMPACMoCcmi,
PABMEPOs, KPUSHHbL U NOAOJICEHISA PACROZHABACMbIX
nnuti. Habop dondcen oGecneuusantb 6OMONCHOCHIb
paspabomiu Mode MoGWIbHO20 pOOOMA, YAPAGIEMoil 6
FPYV-peaciivie nocpedcmaom npopammiiozo obecneuernis
QU1 REPCOHANBIOZ0 KOMALIOMEPA 1 MOOUIbHBIX
vempoiiems na 6aze OC Android wau 108,
0OeCcneuBaioN|e2o GO3MONCHOCHIL YRPAGIEHUS
MOOUNBHBIM POOOMONM U GCINPOEHIBIM MANUIVISLINTOPOM
nocpedcmeon epagdiueckoco unimepdeiica, GRIoYaonuM
6 ceds nadop KHONROK U nepeciodamenci, OJCotcnur,
otaacme das omodpaxcenus sudeo. Habop donxcen
0Oecneyusame 6O3MONCHOCHL UZYYEHUS OCHOE
PAZPAOOMKI IPOSPAMMHBIX U AINAPAIMHLIX KOMIIEKCOE
undicenepHblx cucmem, pewenii 6 chepe ""Humepnem
geugeit"”, a maxce peuteniii ¢ 00Nacmu POOOMOMEXHUKL,
LCKYCCINBEHITIO20 UHIMEICKMNA U Mauiunioeo ooyvenus. B
cocimas Hatopa Q0IICHO GXONINTL NOCOOUE MO UZVYCHIUIO
OCHOB 2HSKIMPONUKU U CXEMOMEXHUKU, Peutenull 6 cepe
" Humepnem sewgei"", paspadomiu u
npomomunuposanio Modeiett podonos. B cocmas
Habopa OoIICHO 6X0OUNTL NOCODUE RO UTVHEHUIO OCHOG
pazpabomKu cuches MexHuyeckoo 3Penst U IAEMEHnos
LCKYCCMBEHHO20 UHIMETEK M.

Obpazosamensroiit HABOP
RO MeXAanuKe, Mexaniponuke
1 poﬁomomexmme

Qbpasosamenviotii Habop doadicen vl NPEONAsNauen
QUL UBVUEHUSE MEXQUUKU, MEXANPOHUKEH U
noGomomexnuki. Oopasosamenvintii Hadop
npednasznaven Oig paspatomKy RPOSPANMUPYEMbIX
MoOenett MexampoHHoIX CUCINEM U MOOUILHBIX POGOMOE,
OCHAU|CHHBIX PAZIUYHOIMU MAHURYAAYUOTHBIMU U
saxeammnoivy yempoicmsanu. B cocmas nabopa 00axcHo
BXOOUMNB. KOMAACKNT KOHCMPYKINUGHDIX 2IEMENNO6 U3
MeMannd, KOMIIEKN KPERENCHBLX DNCMeHMOs, KOMIACKIN
st cGopru 3axeamuoo yempoiemea — ne menee I .,
coneca ¢ npopesuneniviai 00odon — e menee 2 um.,
OACCA GCENANPAGTENN020 OGUINCENUS -1e Menee 2w,
HPUGHO NOCTHOANNOSO OKA € HHINESPUPOGATITION
cucmemoii ynpasienis, obechequsaion) et 0opammyio
CEA3L NONOICEHUIO, CKOPOCINU U HAPYIKE - He venee 4
wem., Oamuur aunu - ne menee 3 uinl., Oamyux

accmosnus — ne menee I uim., arrysmyisimopiast
Oamapest — ne menee 1w, 3apsionoe yempoucmeo — ne
vernee | wm. B cocmas nabopa doiascen 6xo00ume

uim

3.00
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npozpavupyeMblit KOHMPOIAEp, 00eche usaiouul
BOZMOINCHOCIIL OCYUJECBIAN b PASPADOMEKY
HPOZPAMMHO20 KOO, UCHOAL3YS UHCIPYMEnmapuil cpeo
paspatomiu Arduino IDE. [Ipozpaxiupyemolii
conmponep doaxcen 00ecne sy ARNApamiyIo i
pOZPaMMIYIO COBMECIIUMOCINb € JIEMEHNHOI basoil,
exoosyeli 6 cocmas nadopa. Ipozpavvupyenoli
conmponiep QOIACEH codepICants CreoyIotue
Hmepdheiicol: YUPPoGHIe 1 anano2osele OPMbL — He
venee SOwum, USB, USART. 12C, SPI, ISP, Bluetooth,
WiFi. IIpospayatupyentolit KOUNMPOIIC] OOIHCEH
codepoicants unmepgeiic (0ast NOOKIOUEH U NPUEOO0S U
Damuuros poBoMomexnuyecKoeo nadopa),
peanuzosannenit na Gase wunel RS-485 — ne venee 1 2um.
TIpozparivupyemblil KOHMpPOaiep QOIICEH COOEPIACAnt
cunogoli nopm 05 NOOKINOUENUSL GHEULHET HAPYVIKU U
viomopos — ne menee 2um. B cocmag natopa douicen
BX00UMB MOOYIL MEXHUNECKO20 3penus — te menee Tuim.
Mooyne mexnuuecko2o 3penus Qoaxcen obecneyusants
8OIAOACHOCI KOMMYHUKAUU C AHANOSUHHBLU
VOOVISMU NOCPEOCIBOM HilHb 11 Od3e
nociedosamensiozo unmepdherica ¢ yenelo ddibnetiued
nepedati pesynbmamos usMepenuii 2pynnel Mooyiett na
MPAGISIoN|ee GulHUCIUMENbHOE YCINMPOTICNGO,
nodriovennoe k dannoll utne, Modyie mexnuyeckozo
spenist Qoancen 0Becne usany BOIMOUCHOCH1b
oCyugecmeaninG HACMPOTKY MOOYAs MEXHIUYeCkoo 3peius
- nacmpoiicy srcnosuyu, daianca 6eaoeo,
BEMOPAZIOCHTHEIX COCMAGTAIONUX, PANNAOU
obuapysicugaemoil 061ach U30OPANCENUSL, OKPY2IOCIU
obHapyscusaenoll 0Gac U3OOPANCEH UL, RONOICCHUE
oBHapyIACUBAEMBIX 0BIACIET OMHOCUMENbII0 OpYe Opyed.
Mooy mexnuecko2o 3penus Joadicen obecnequcanb
GOIAMOJICHOCHTb HACMPOTKU 1A OOHOBREMEHI0E
oduapyaicenue ne venee 10 paznuminelx 00uHOUNbLY
0OBLEKMOG 6 cexnope 0a3opa, MO0 He Menee 5 CoCMAGHbLY,
06VERINOE, COCMOSIIUX 13 e Menee 3 PasiiuHbLY
epadniveckux npumtimusos. Modyie mexuuqecko2o spens
Doncen odnadams cempaocnnolv wimepdeticant — USB,
UART, [-wire TTL, 12C, SPI ons kommynuranyuil co
SHEUTHUMU ROOKATOUACMBINU YCIMPOTICINGUMIL.

O6pazosamenonolil
KKoHCMpyKmop ¢
KOMPIEKIMOM OaIMYUKO8

Odpazosamensibiii Habop dodicen dblmo NPeOnasiayen
Vst uZyuenist OcHoG paspadomcit NPOPaMMUpYeMblX
vodeneil agmonoMirelx Moouabelx pobomos. B cocmas
1aO0Pa QOIACIHO GXOOUMb, KOMIICKIT KOHCIMPYKIMUGHBIX
SAENEHINOE U3 PAACIIUKA, UHCMPYMEHn Oas padomet ¢
PEREAICHBIMI KOMROUERM UM, CePBONPUGOQ ¢
gempoennoil CUCmemoll ynpasiens, obecnevusalonen
OOPAMIYIO CBAZL NOTONCCHUIO, CKOPOCIIN U HAZPY3KE - HE
venee 4w, nyaem yapacienus — ne venee luun,
Oamuur kacanist — ne menee 1 wim., Qamyuk yeemd — ie
senee Juin, damuur MakmiitbHo-cencopiblil co
cGemoouodBIM MOOYAEAM — e Menee | un., kavepa c
GOZMONCHOCTBIO OOHOBPEAEHHO20 ONPeOCIenils
lreCKOMbKUX YGEeMOG — 1ie menee | uim., aKyMyIsmopHas
Gamapes — ne venee | wm. B coemas nabopa donaicen
Bx00UmML POGOMOMEXNUYCCKUT KORMPOLIE — He Menee

Tuem.  PoGonomexnuyecikuil koumpounep donicen

uim

8.00
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Eavnuua
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KosimuecTBo

otnadame gcmpoennvin ysemnolyn KK sxpanom u
BCIPOCHHBIM HHEPIHOHIBLM OAIMYUKOM.
PoGOMOMeXHYeckuil KOHMPOLIEp Q0INCEH UMENb HE
vienree 12 nopmos 0as ROKNIONCHUA GHEULIUX YCMPOUicg
1 nopm 08 yCmanoGri kapmol naviamu. B cocmag
Habopa A0XCEeH BXO0UM B NPOPAMMUPYCMbIT
conmponnep — ne menee 1 utm. lIpozparianpyemoii
KKonmpaoiep doaxcen nPedcmasisane coootl yempoucnso,
0OCCRENUBAIONCE BOZMOIICHOCHIL OCYUCCMBISING
paspabomiy npoaparmno2o Kood, UCHONL3YS
uncmpymenmapuit cped paspatomiu Arduino IDE.

[T poeparsaupyesolii KOHMPomaep QOINCen 00ecnewusanb
annApaninyio it NPOSPUMMHYIG COBMECTUMOCHb ¢
aaevenmnol Gazoll, exedsuett 6 cocmas nadopa.
TIpocpanamupyentsiis Konmpoiep QUixNcen cooepiuCib
credyiouge umepPeicel YUHPosuIe U ANAI0206bC
nopmer — ne menee S0uum, USB, USART, 12C, SP1, ISP,
Bluetooth, WiFi. I1pozpamyupyesoiit kKoumpoiiep
Qosmicen codepacants unmepeitc Ot NOOKIOHeH
PUB000E 1 AUMUUKOE POOOMOMEXNUYCCKO20 Habopd— e
veree 12w

Haumenosanue pasaena:
"TexHOMOrnIeCKHi
npoguns. BUO"

Crexmpodghomomemp

Ipednasnayen Qs onpeoeienits OmmuyecKkoll
AOMHOCHIN, KOIhuenmos nponyckanis u
COHYEHMPAYUU PASHOOODUSHBIY PACNBOPOG

uim

1.00

Ananmuyeckue 6ecnl

[Tpeditasnayeriol O MOYHBIX UZMEPENUTI MACCHI,
NOFBONSION KOHMPOIUPOGAIN6 USMEHECHUS MACChl ¢
mounocmoio 0,1 ve.

um

1.00

nadopamopust UOCUSHANOE
U HEHPOMexHoI02utl

Yueono-ucciedoganienbcras

B cocmae exodsn: Cencop Tun [ ne venee | .,
odecnevusaenn GO3MONCHOCIG PESUCMPAUY cuenand
DNeKMPUY ECKOT ARTNUGHOCINU MUt
(anexmponuozpanmel, IMI). Pecucmpayus dordicna
OCYUeCMEISIeNICA HEUHBATUGHO, CYXUMU 2NCKMPOOUMIL.
\BO3MOJICHOCTIIBIO KPERACHUSL K PYKE YEN0BeKd, YINO
OOUACHO QAGAIMNB GOIMOACHOCHIL PECUCPUPOGUNb
DACKMPULECKYIO ARIMUGHOCII MELUbl 8 ofnacniu, nad
COMOopoil pacnoiazaemcs kpenienue. Tpu nanpsicenu
VBIUEBL QOICTIA GblNe oDecneyend BO3MONCHOCHTb
paOao0enus NYNHOCIU CULHAId (M.e. npUucymnemee
OMI), npu pacciadaenui Mbluifol - ee OMCymemneue.
Cencop Tun 2 ne venee I uwm., obecneuusaen
BO3MOACHOCING PEUCTIPALUU CUSTIN
homonnemusaozparmel (PIIL) onmuueckua nymem, s3a

ceema, oOBEM KOMOPLIX USMEHAENICsl OO GO30eTCnBUeM
nyascosoil goanbl. Cencop donicen duline obecneen
BOZMOJICHOCINGIO KPERIeH st K NOOVILCUKe Ratbljd
venosera. Cencop Tun 3 ne venee 1 wm., odecneuusaem
BOZMOJICHOCIL. PEaUCPanyiit cusiaid
baexmporapouozpavme (IKT) ne unsasuamola
cnocodon; pecucmpanuu I, I u 11 omeedenui,
NOOKINIOYEHUsE 2TCKMPOO0E K CCHCOPY ¢ ROMOUbIO
coeounumenpiblx nposodos, otopydosaiiex TouchProof

GOINOUCHOCTING. PESUCTIPANUL CUSH AT KOJNCHO=
eanvsanuuecrkon pearxtuu (KIP), pecucmpatust konopo2o

cuenm uzMenenus Ompa)NceHno2o om KPOBEHOCHbIX COC)-‘O()(:‘

nazvesravu. Cencop Tun 4 ne venee 1 uim. odecnevusaent

uien

15.00




n/n

HaumeHoBaHue
oGopynosanus (PBI1O)

KpaTkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTHKH
(PBI1O)

Eaunuua
H3MepeHus

KonmuecTBO

ocyujecmensemcst Ha ROCMOANHOM MOKe; ROOKIOYEHUS K
meny YenoseKd ¢ ROMONbIO CYXUX 31eKNPo00s,
NOOKIIOYEHUE KOMOPBIX K CEHCOPY OCVIeCMBIAemes ¢
novouwio TouchProof pasvenos. Cencop Tun 35 ne menee
[ uen., ofechnevusaem GO3MONCHOCHb, peaiucmpanuil
cuenana snexmpuveckol axmusiocmi Moseda (320 ¢
NOMOL{BIO CYXUX HEUHBAZUGHBIX XIEKIMPON0s;

Wo32d; ROOKAIOYEHIUS 2NCKMPON0E K CCHCOPY € HOMOUfBIO
coedunumensiuix npoeodos, odopyoosanivlx TouchProof
PazBEeMaMl; 3ARPERTEHIs JeKMPOIO6 1A ROGEPXHOCTIU
coroser. Cencop Tun 6 ne venee [ wim., obecneyusaem
ROZMONCHOCTIG. PE2UCINPAYUL CUSHAIA Koaehana
epyanoii knemxy (Cercop Ovixantst); onpeoeeniis
yacmomel dvixanus. Yempoticmeo 04 cOopa Oaunolx om
cencopos i nepedautt Ha nePConanbiblil KOMI6Iomep
OOCCneNusaein GOMOICHOCHb cOOpa danislx om
NOOKIIOYEHHBIX K HEMY CEHCOPOE U OMNPABKY NONYUYCHHbIX
Dannwix na IHK. Todkmouenue yenmpaiono2o Mooyis K
1K ¢ novougvio USB-kadens. Lenmpanonotit MoOyab
umeen e medee | wim, © 2anpbGanudecKyIo U30IAYUIo Om
[TK. Henmpaionolll Mo0yie 0Gecnevusdent 603MoJNCHOCb
0OHOBPEMEHHO20 ROOKIIOYEHUS GRAONTL Q0 4 Celncopos.
Kancowitt 13 6x0006 Llenmpaivioeo Mooy usieein
PATLEAHUNECKYIO UBOASUIO (0DCCACYEHUE MENCKANANbIIOT!
canbsanuyeckoll uzoasyuu). Iookuoyenue cencopos K
(L{enmpanenory MooV OCYufecmeasiemes ¢ ROMoUbIo
cheyuanuzupogantelx pazvemos muna LEMO,

CHUANCTIONUX PUCK (.'.’i')-’l!(lfn'H{){’(J Kacanus pasvemos
m01{()}1];080();’111;ux ‘IL’ICHJB??, a makxce U(’)GCH‘G‘H.I()’CH()H[IL\’
ZAuUny om HeCcanKifuonuposaniloeo ROOKINOYENs K
NPOU3EANbHBIM )r‘(,'H;'pO?\{CIHGCL\-I. M()()_)’.’lb «Knonkay ne
wenee | um., obGecneyusdaem 603MONCHOCING. pasmemxu
peaucmpupyemblx CUZHANOB U OIMMeYdMb He MeHee 3-X
paznuunelx Kame2opul cocmosinuil. Yempoiicmso,
BX00AUCE 8 COCMAB 1AOOPAMOPUU, OOINCHO
oOecnedneans 6OMONCHOCIb Peucmpayul
apmepuanbHoeo OacIeHusl.

peaucmpaiui 3.’3'8!(”1]71!‘{801{()1? AKMUGHOCMU PA3HblY Qoaett

Gﬁecnetm(;mowux npasuiIbHocmo ROOKIIOYEHUSA pasvema

Haumenosanue nanpagenust: "Qdopydosanue 01 onoaHumensisix nanpasnenui "

Haumenosanue pasjena:
"XaiTex"

HauMeHoBaHWE pazaena:
"DneKkTposHepreTHra”

\Pecypcnblit nabop s
VIMHJT
\Dnexmposnepeemura:
Tpexchasnviit mox

IMpeyeoaLHUK, d MAKACE Pe3UCUEHBIMU 1t EMROCITHBLMU
azpysican + [poepasivnoe obecnevenue nda nocumene
Codepaicanue u usyuenue mem. * Henonvszosanue
impexdhasnozo moxa ¢ Ocnognole nousimust © Hsmepenus
NUHETHBIX U MENCPHAZHBIX GENUYUN * 3ABUCUNOCTTb
nunetinblx i sexchazuelx genunun © Hecnedosanue
OMUYECKUX U EMKOCIHBLIX noMpedmeneit 6 cxeme
"sgezda” u "mpeyeonsnux' ¢ Boruicienue cosuea az
MEACAY JUHETHBIMU U MENCPAZHBIMU HANPAICCHUAMIL *
\Hsmepene moka KoAtRencayi 6 HynecoM npoeooe u
obvsCHeHIEe NOCIC)CMBUTT VOPBIGA HYACB020 NPOGOIA *
Hzviepenue morda i Hanpsidcenis ipu CuMMempuynsix u
acuMMempuyHbIY HacpyIkax © Hzvepeuue Mowgocu

Odwert nocmasku: * | Kapmda ¢ COeOUHEHUAMU & 36’(33()}' ue

uinm

2.00




n/n

HaumMeHoBanHue
obopyaoBanus (PBI1O)

KpaTkue npumepHble TeXHHYECKHE XAPAKTEPHCTHKH

(PBIIO)

Eavuuua
H3IMEpPeHus

KonnuecTsBo

mpexdpaznoi nazpysiu

Pecypenenit natop o
VIMHIT
Dnexmposnepemira:
[epevennuit mox

Obvem nocmagiu: * He venee | kapma ¢ RACCUGHBIMU
commexmytowgunu R, L, C', komopeie Modicno
MPOUZEONLHO KOMOUHUPOBAML Opy2 ¢ OpY20M * He menee |
wapma ¢ 3 pezonancivini konmypavi RLC w1
HACHIPAUBGEMBIA PESONANCTBIM KOHMYPOM * e menee |
DKCRePUMeHnaitbHds miamd ¢ | cemesnin
mpaucchopyamopoa, 1 opoccenes u KOMMynupyeron
nacpysroit * Hpozpaviamoe obecneuenue Ha Hocumene
Codepacanue u uzvuenue mem: * Paziiuug vexedy
HOCMOAHHBIMU U nepesenblMU geauyindmil * Ocnosheie
XapakmepucnuK (_‘H.’I_]’C'Olf()(f.'fb.‘!b].\' cusnaios *
Onpedeneiue s¢hhermucnuiX snauenuil NepuoOui ecKux
CUCHAIOG * Henonvzosanue ()’p(f.\IBHHhL\' ()1{{.1':”]7(1’.1.'.” st
U30OPadNCcenst CUHYCOUDATBHBIX CUSHAN0E * SHAKOMCIGO ©
XAPAKIMepHblAMU ey UHdMu MOugHocHU U
zmdym:ru(m(}cnnr » Oowsicuenie (/J/'I'I'IKUUI? I&‘{)H()GH(,’CHH()[JC.’ u
KAMPULKUH KAK AKKYMYAAmopoes Buiyucnenue suauenuii
vounocmu KOH()(:’H(,'CHH(}[)OG C NOMOUbIO II'J‘,\-.'(?])(.’H?H? ¢
\Boiyucienue snavenut IHI()_}’ICH?H(J’HOCIT?I! Kamyutex ¢
HOMOUbIO ?{11!(3[?8.’!1!?} » [Honsimue PEAKmuct oo
CORPOIMUGICHUA emMrocment i Kamyuiex HH()}?KHHfBH()(.'Hi'H *
QICCI’I(:‘PH.‘.-I(:’I'HH(I.’IE)H(?G onpec)e,-'lenue peakmucioso
CONPOMUBHCHUA KAMY WK U .'&'OJ‘I(){:’H(.'(HH()}J(! *
\Heenedoaanue Xapakinepucimug hnepexenno2o ImoKkd Hd
nomenyuomempuyeckux cxemax RC u RL « Hecnedosanue
HACINOIMHbBIX XApAaKmepucmux npocmuix cxem (/)If."fb”?p(f Ha
NePEMEHHBLY HANPANCCHUSLX U HANPSIICEHUSX
mpsirtayeonuion dropatel © lpuigun oetiemeus
DAeKmpuyecKux KoJIebamenbHbix KOHIMYPOG * Honssmue
pesonancd, Kavecmaed, ouanazona u Hp@()(_’.’IbH()fl
Yacmonivl KoaeoameibHbix KOHmypoeg * M’j‘,'l-l(fptfﬂl.'(f
HACIMOMHNBLY XdpAaKmepucnmux nOCHedOBAMENbHBIX U
napaietbnblx KojaeGamenoiolx konmypos ¢ Coziacosaniie
HGPGJI,’I(‘J."H’HO?O KONCOAMENBHO20 .R'GHHJ_}'.DCI c
napamMempuyecKumil ouodarni * [Honsimue HO.".'L"JH(H‘I',
DCAKMUBHOU U }CC!JICL)"I!!CI?C}I Mougnocmu * Heenedosanuue
CAPARMEPUCINUK HAZPYIKU IMPAHCHHOPMANOPOS:
LIMepeHte Hazpy3Ki, XoN0Cinoco xooa u KOPOMKO20O
SAMbIKAHLUA * 3”(7/{().11’()17?8() C IMUAUYHOIMU 0ORaCIMU
NpPUMEHEeHUA .'JTPGHC(/)()[?JI(HH()]?()({ U Mpancasinopos *
H.')’.WEPGHHC:’ U AHANU3 YACTONTHBIX XAPAKINEPUCuK
impancghopmamopos « Heciedosarue Xapakmepuchug
nazpysku mpancaamopos © Hzvepenue u anaius
HACMOMHBIX XdpAKMmepucmuK mpancisamopa * Houck
HEHC‘I?[?(IH.’I()CHIGI? (4 HeucnpacHocnu, GRAIOUAEMbIe C
nomolyLio pene)

uem

2.00

Pecypenwiil nabop oas
VIMHJT
Dnekmposnepeemura:
[Tocmostnnblit mox

Oovem nocmaeskil. * ne menee | Kapmda ¢ paziniinbiai
re3ucCmopami, I\'OH()L’HCG}N()])(L‘\I'If U Kdamyuikamu
II’H()‘VKHJHGHOCHJH e e menee | Kapma ¢ yenimu denumeneti
HARPANCEHUSL * He MeHee I Kapina ¢ yenimu Oisl
uecned0sans CO!TPO}HHG.-’I{?HHIT‘, JAGUCHIUX O
neMnepamyposl, HaAnPANCEHUA U OceeljeHochii.
C'()(JEPDICCIHUQ uuzydenue neats Ymo marxoe
Djaexmpuyecmeo H[?lr.‘..'(,’.l?b.! UCRONB3OCANUN
DJiexmposnepeu ® Amonmasi mooein E()p{n’. *
3.’!(3?(1]?‘011'1’(3(,’!\'?!1‘[ 3(!]3}!() U aekmpuiecKoe noie
Up()(;o()}mx‘u, }’n‘(l’.’_]"}?j;‘()(s‘f)()h’h’k'll u ()NJ.".!GR‘H?]JIHCU . T()k',

un

2.00




n/n

HaumenoBaHue
o6opynosanus (PBIIO)

KpaTkue npuMepHble TEXHHYECKHE XAPAKTEPHCTHKH
(PBIIO)

Enunuua
H3MepeHus

KonnuecTBo

HanpAjcenue u conpomugienue * Hemounuru
nocmosinnoeo moxa * Heeredoganie npocmoil
ekMPUNEcKoll yemi ¢ AaMnoll naxainsanus © Hsvepenue
soneIMMEpPor U avnepyemponr » Kouempyiyus u
WGEMOBAA MAPKUPOGKA PEIUCHIOPOE *
DKenepumMenmanbroe QOKA3AMenbemeo sakona Oya. *
DrcnepureHmanbioe dOKAa3amenbemso 3akonos
Kupxeogha. = Mecnedosanie nociedosamenbiolx i
napaienviolx yeneil pesucmopos. © Heciedosanue yeneii
¢ NOCMOSHHBIMU U REPEMENHbIMU PESHCMOoParil *
Hisniepenust 6 yensax 0enumenceii Hanpajicenis ¢
NOCINOANHBIM / REPEMEHHBIM CONPOMUBACHUC. *
Hznepenusn 6 mocmoeslx yensix = Hzvepenue vowgnocmi g
1enu nocnosnie2o moxka * Hecnedosanue
IKCOMMYIAUUONTIBIX XAPARMEPUCTTUI REPeeHHblY
pesucmopos (LDR, NTC, PTC, VDR). * Heenedosane u
LHInepRpenanis Xapaknmepucinig NepeMentolx
pesucmopos (LDR, NTC, PTC, VDR) * Hccaedosanue
CAMYULEK UHOYKRIMUGHOCHIU 1t KOHOCHCAMOPOG 6 Yenl
nocmosinnozo moxa * Iouck u yempanenue
neucnpagnocmet (9 neucnpasnocmedi, KOMopble Mozym
bl AKMUBUPOBAHLL HEpes peie)

\Komnnexm xateneti i
nepembryex oas usmepeHull

st JIMHIT

Hadop conpomuaienuit paziuyiplX HOMUHAT06 Hd
nevamuot naame Oas UsMepenust MOKos ¢ ROMONLIO
AHATOZ06BIX BX0006 UZMEPUNETbHOZO Unepgheiica » ne
venee 6 wyrmmos: 2 x 1 Oa, 2 x 10 On 2 x 100 Onr + ne
menee 24 uim. 2um pasvenma Hatop nposodos ¢ 2um
pazvemaniu Cocmosuguil uz: * e Menee 8 uth. npoodos
2, 13cw, cunue * ne menee 4 uim. nposodos 2, 15cu,
cennivie * e menee 5 uin. nposodos 2aia, 43ca, uepnole
o e menee 2 utm. npogodos 2aia, 43¢, Jicelnbie * He
venee 5 wm. nposodos 2an, 43cm, kpacueie * ne wenee 2
wum. nposodos 2um, 45cu, cune © e menee 1 um.
adanmepos Aum-na-2am, S0ca, wepnoie * ne venee 1 wm.
aoanmepos 4un-na-2an, 30cam, kpacnvie * ne meree 10
. nepeMbiier 2Mm na Sun

uim

2.00

[Tramehopma das
IKCREPUMENIUPOGAN OJA

VIMHJT

Texuuyeckue Xapakimepucmurki. * ROOKIoYene K
imepdheticy uepes Guympeniion Wy * 03MO0NUCHOCHb
COMOUHAYI HECKOABKUX KAPI * KOPAYC ¢ dIOMUHUCELIMU
onopamit u nepeonelt NAHeIblo U3 OPeCmerid ¢
Baranennor ROGEPXHOCHIbIO * BOZMOICHA YCIAHOGKA G
pariy-Oepacamene yuetnvix naneneti hoprama DIN A4 ¢
npsaioe nodimoyenie Gaoka mimanus O UCHOAL306aANUS
Ges unmepdhelica © ROCMOAHHOE 1 NEPEMEHHOE
ranpsdcens Ha 2MM-passemax * nodzomosien Ol
NOOKIIOUEHU 2MAL Be30NACHbLY UZMEPUmMelbnbly Kabeiet
* ROOKAIOUCHUE IKCHEPUMEHM WILHBIX KAPI ¢ NOMOU{6I0
96-x KONMAKNHO20 PAZHEMA * BbLNAIKUBAIONUT
VexanizM sl 0ONC2H UL CMEHbl IKCREPUMEHNTILIHbIX
AP * NOOKIIOYENUE MAKEMHOI RAbE 01sL RPOGEOeri
ja Hell JRCNEPUMENTNOE € PASIUNHBIMU 2HEKRIPOHTBIAL
cxexamu © ungparpacnuiil unmepgeiic oan oomend
DanHbIMU ¢ QOROAHUMENLHBIM GHEULHUM MYAbINUMENPOM

utm

2.00

UTatopaimopublit Modyis ¢
HHHTG[?LTKIT?HGH()ﬁ'
nabopamopuoi

naamepopyoit (JIMHJII)

Texnuueckue xapamepucmuru: * 32-0um npoyeccop
USB, crxopocme nepedauu dannux 1e menee | 2Moum/cer
o unmepdpeiic WLAN 2,4 I'Ty, IEEE 802.11 b/g/n » wuna
015 ROOKIIOUEHUS IKCHEPUMEHINQIBHBIX KAPNL

bICOKOKAUECINBEHH b Kopnyc ¢ AMOMUHUEBOT! [J(L‘\'IU?‘I u

wuem

2.00




n/n

HaumeHoBanue
obopynosanust (PBI1O)

KpaTkue npuMepHble TEXHHUYECKHE XAPAKTEPHCTHKH

(PBITO)

Eannuua
H3MepeHHs1

Kosimuecrso

nepeoneti RAHeRbo U3 opecmerid ¢ U3HOCOYCINONYUBON
MOGEPXIOCIIBIO * MOACEN Oblb 3aKPEeniIen 68 pae-
Depacamene 05 IkenepumMenmaonslx nanenett DIN A4
Barguugentbie pasvesol 0215 ROOKNOYEHUS 2~
Oe30NACHBLX USMEPUIMEHbHbIX KaGenel » unourayuu
COCMOSHUA NOCPCOCNBOM YGECMHBIX CEEMOOU0N0E *
SHEULHUTE OA0K Numctst Bolxodel: * RpozpaMMupyeroil
anwiozoselll bix0d, +/- 108, .24, DC-3MI 7y, pasveme
BNC u 200 * anaiio206biil 66IX00 (DUKcuposainioeo
nanpaycenus 5 B, 14 (2uezda 2 v na vodyie
pacuupenss) © 2 anano2o6ulY GuIX00d (PUKCUPOGANIO0
Hanpsocenus +/~ 15 B, 14 (enesoa 2 v na moodyne
DACHIUPEHLS) * 3 PecyaupyeMoly anaioeosbix uixoda +/-
20 B, 14, DC-150 'y (cnezda 2 v ina mooyne
pacuupenus) © 8 pene 248 nocmosunnozo moxka /1A, uz
jix 4 pene na 2 v pasvearax ¢ 16 éum yughposere
sblxoObl, us nux 8 oum na 2w pazvesax, TTL / CMOS,
maxmosast wacmoma 0 - 100 k[y, vax. nanpasicenue +/-
15 B Bxodui: « 4 ananocosoix dughpepenijucionoix 6xoda ¢
nonocoii nponyekanus 10 My, sax. nanpsocenue 1008,
vacmoma onpoca 100MSample, 9 ouanazonos usmvepenut,
wovenm navsimi 4 x 8K x 10 éum, BNC' (2 exooa) u 2-mm
pasvesmsl (4 6xoda) * 2 anano2oswix 8X00d Oist UIMEPEHs
nokd, max. cuna moka 5 A, vacmoma ouckpemuzayu 250
KSample, 2 ouanazona uzviepenil, pazpeuenie 12 Gum,
pasvemvl 2amm 1 6-0um yuhposeie corxadsl, uz Hux 8 Gun
1a 2a-pasvenax, TTL / CMOS, maxmosas vacmoma 0—
100k, dwanexmpuueckasn npouriocmes +/~ 158
Bupmyanonvie uncmpymennet: * 2 x goaommempad, 2 x
avmepyempa: AC, DC, 9 ouanazonos om 100mV 0o 50V,
TrueRMS, AV « usnviepumens sougrocmu. 9 duanaszonos
om 100 mB 0o 50B « 2-kancivnoit amnepymemp: AC, DC, 2
duanazona 300 x4 u 3 A, TrueRMS, AV » 2-kandaivioit
sosnemniemp: AC, DC, 9 duanasonos om 100mV oo 50V,
TrueRMS, AV o 2/4-ranaionoiii ocypunocpad): nonoca
nponycranus 10 MMy, 25 epestennuix duanazonos om 100
c/denenue 0o 10 c/denenie, 9 Quanasonos nanpsicenis
om 20 mB/denenue 0o 10 Bloenenue, mpuzeep,
mpempuezep, pexcun XY u XT, uzmepumensinle Kypeopel,
Dyuriyua geruucienus © ananuzamop cnexkmpa. Y
wanazonos nanpsaycenus om 100 mB do 50 B, ouanazon
exodnbix yvacmom om 3 Iy do | My, omo6padsicenie 6o
apesennoll obnacmu. * niommep ouacpaymy booe: 9
ouanazonos nanpaxcenus om 100 mB do 50 B, ouanaszon
wacmom om I Iy do 5 My, omobpaocenue o epesenioi
oOnacnu 1 QUaPAMMAa AOKAIbHOT KPUBOT.
peSYIUPVEMlTl UCMOYHIK ROCMOSIIHO20 Hanpsdicents () -
10 B DC = cenepanop cuenanos: 0.5 'y -5 My, 0 - 10 B,
CUHYC, NPAMOY2OIbIHIK, MPEVEOTbHUK, *
APOZPAMMUPYEMbITT 2EHEPAMOP CUSHATOE * 2eHEPaAmop
LAIYIbeos © 16 X yughposoil seixod, 16 x yudhposoii 6xoo,
16 x yuehposoii 6x00 / suixod. omodpascenie OGOUNbLY,

L CCTHAOAINCPUYIHBLY, QCCSMUYHBIY U GOCOMEPUHBIX
uhp © mpexchaznoni ucmoune numanus 0 - 150 Iy, 0 -
14 Bacheh, 2 A (mpedyemcs aviodyis pacuipenist)
DESYAUPYEMBITT UCTIOUHIUK FINAHUA ROCINOAHHO20 MoKka 3
v (-20 B - +20 B), 2 4 (mpedyvemes Mooyie pacuiupentist)

m‘pe,\‘(/)(lb‘ﬂb”? UCINOYHUK UM AHUA C pe2yatipyembiy




No

HaumenoBanue

n/n| oGopynosanus (PBI10)

Kparkue npumepHbie TeXHHYECKHE XAPAKTEPUCTHKH

(PBIIO)

Eaunuua
H3MepeHHsl

Konu4yectBo

cogueoN (hasel u MAKMogolt Hacmomoi (mpedyemecs
wodyae pacuupens). © 8 x peie © omoopaxicene
DONOAHUMETLHOSO Myleimumenpd, yCmanoGieHHoeo 6
vodyie pacuipens

(5]

\HaumeHoBanue pasaena:
"'EOQ-ADPQ"

HanmeHoBaHHe pasnena.
"HAHOH

\Kovnnerem "llpocmure
uzvepumensitbie npubope”

Cocmas kovnaexma: 1. Dnexmponnotit mepmosemp — 4
. (Dnexmpoinelii MEPMoAEmp o WYROM 1 YOOOHbIAM
unmepgheiicon. Juanazon usmepenus memnepamypel, °C:
om -50 do +150. Paspewenue, °C: 0,1. [Toepeunocns,
°C: 0,5); 2. Ph-vemp cmayuonapnsiit — 1 wm. (beicmpoe
onpedenenue pH pacmeopos. Jluanaszon usmepenus, pH:
om 0,00 do 14,00. Paspewenue, pH: 0,01, Tounocme, pH:
=0, 2. Heanue aamoxiamuyeckoit u pysuo kanuoposku ne
OOHOT, OBYM IOUKAM € INPEASL CIRANOAPIIIBIMU
Ovihepnoivu pacmeopanu (pH 4,01, 7,00 w 10,01)); 3.
Konoyiemomemp kapyaiienii — 1 win. (Onpedenenie
NPOGOOUMOCIN, a4 MAKICE COOEPACANUS CONEN 6 BO0E U
coahnnpuernma oougett scecmrocmi. Juanason
usvepenust nposodumocmu, e menee 0—20 Cu/cm,
noepeutnocme e donee 2%, eepMemuunblit KOpRyc,
asmMoMamuyeckas MmepMoKomMnencayus); 4.

Asmoramiy eckie MUKpOnUnemxi epemento2o 0ovémd,
vircin: 1—10— 2 wum. (Koauvecmso kanainos, wm.. .
lHpupawgenue, mcn: 0,01, Toynocme, %: 2,5); 5.
Asmonamityeciiie MuKpoRnunemK nepemMennozo oavéa,
wrcn: 10—100 = 2 wun. (Koruvecmeso kananos, uim.. 1.
[Tpupayenue, mxn: 0,1, Tounocmo, %: 2); 6.
Asmonvamuyeckue MuKpORUNEMKU nepemennoco oovéna,
i 100-1000 = 3 wun. (Koawweemso kananos, uim.: 1.
Tpupangenue, acn: 1. Tounocms, % 1), 7. Buckosumemp
0,34 — 1 uim. (Buckosumemp cmexasnnotil npeonasnaien

wendocmel. d xemevsipa, s 0,34, Juanason

— [ wem. (Buckosusemp cmerasnnoiii npednaziaven Ons
onpedenenis KuHemamuyeckoil GAIKOCH NPO3Padiblx
icudrxocmeir. d kanaapa, mv: 0,56, Juanazon
usmepenuil gaskocmu, mvvc: 2-10); 9. Haéop
apeomempos — 2 wm. ([lpeonasnaven onsa usvepenus
niromuocmi. Juanazon uzsmepeniis RIomHocm, k2/m3, ne
wvenee 750 0o 1800. Koanvecmeo 6 nabope, uim., He menee
19); 10. Tepmonemp chupmosoii — 4 wm. (Hpubop oas
zmepenust mexnepamypol 8 nabopamopuu. Hacmennuort,
cnupmosoit); 11. Bapovemp — 2 wm. (ITpubop ons
uzvepentin ammMocepozo dasienus 6 1adopamopu.
uanazou uzmepsienmoeo dasaenus, Ia: om 80 000 oo 106
000. Juanason usmepsiemozo 0asaeHus, Mym.pm.cim.. om
600 oo SO0, [ena denenust wikane, fHa: 100. Hena
denenus utkaiol, v.pm.cm.: 1); 12, Heuxposvemp
cuepomemp 0-25 — 1 wun. ([lpednasnaven ous
onpedeneniist Yposiis GAAJICHOCIN 8030YXA 6 NOMeleHL.
anason usmepenus memnepamypol Cyxo2o
mepatovenpa om ) °C do +235 °C. Juanazon usmepenis
OMHOCUMENBHOT BAAACHOCHIU 8 3AGUCUMOCHIN O
mevnepamyp: om 20% oo 90% npu mennepamype: om 3

st O}?PG()G.’I(:‘HI.’H KUHEMAMUYECKOU GH3K0CMU npoO3PaYHBIX

wsmepenuii eszkocn, uve: 0,6-3); 8. Buckosuaemp 0,56)

utm

1.00




n/n

HaumeHoBaHue
obopynosanusi (PBI10O)

KpﬂTKI/IE NPHUMEPHBIE TEXHHYECKHE XaPAKTEPHCTHKH

(PBIIO)

Enunuua
H3MepeHHsi

Konuuectso

°C 00 +25 °C.); 13. Heuxpovemp cuepovemp 15-40 — 1
wem. (lpeonasuauen Onst onpedenenus yposrs
GAANCHOCIN BO30VXA 6 NONenjenuu. JJuanazon usamepenis
mexnepamypol cyxozo nepyosempa om +15 °C do +410
°C. Huanason usmepenust omuocumensior Gajichocni 6
sasucumocmu om mexnepamyp: om 20% oo 90% npu
mesnepamype: om +26 °C oo +40 °C. Om 40% oo 90%
npu memnepamype: om +23 °C oo +26 °C. Om 54% oo
90% npu meamepamype: om +20 °C 0o +23 °C); 4.
[Imaneenyupryiae — 4 wm. (Ludposoit wimanzemppryie.
Texunuueckite xapaxmepucniiu. [ina usMepenus, M.
150. Paspeuwtenue, sy 0.01. Tounocmo, vm: £0.03); 15.
Myaomuviemp — 2 wm. (Lughposot, ¢ asmomanirueckiy
Su100POM NPEDENOs USMEPEHLs, U C UZMEPEHteM
memnepanypol, HWRIYNE MEPMONAPEl U KOMAIEKINA
npocodos. Beibop npedenos uzvepenst —
asmomamuyeckuil. Juanazon usyepentst nOCmMosinieso
nanpsiicenust B 1000, Tuanason wsaepenus nepeseniozo
nanpsicenst B 1000, Juanazon wszsepenis nOCmosnnozo
mowa A 10. Juanason usvepenus nepemennozo moxa A
10. Paspsaonocme uicans vjyinomusempa omeuemos B
4000. Peacunt «nposzconkay - ecie).

\Myghenonas neo

VIabopamopuas smychenvnas nevs dist ROOZOMosKH npoo 6
YUMUYECKOM anaiuse, NPOBedeniis Hazpesd, JUKAIK U
OONCUSA MAMEPUATOE 6 BOSOVUINOT cpede NP
meynepamypax do + 1000 °C. Otwem paboueti kamepel,
e menee ;5

un

1.00

Pechpakmoniemp

Ipednasnauenieiii Qust onpedenents ROKA3Amenei
NPEHOMACHUSL HEAZPECCUBHBIX RPOZPAYHBIX ACUOKOCHICT U
pacmeopos. Jianazon uzvepenis. noKasameis
npenomienus (nD) om 1,2 00 1,7 smaccosoit Do cyxux
sengecme (caxaposot) 8 pacmeope om (0o 100 %

um

1.00

Hemounuk numanist
nabopamopnolii

[ Ipednasuayven dist nposeoens oneiNos No Qusiie u
oaexmpoxuni. Kaueemeso gulxodnoco moka nozeousem
HCNONB306AMb €20 6 MUKPOIAEKmponike. Boixodnoe
nanpsioicenite 0o 30 B, sbixodnott mox 00 5 A. 3awuina om
nepe2pysicu u nepenomocosKl INeKmponnoe OmKNoYenite
Hazpysku. Belcokas cmadunonocne u Maiolit yposens
nyabcariil [lasnas yCmanosra 86IX00H6LX RAPAMENPos
ezynamopavu I'PYEO/TOYHO

uim

3.00

Cyutunononti wxag

VIaGopamopnetil CYuauIeHel i wikad) 0us nazpesda,

3l CYUIUGANUSL 1t MERTOGOT 0OPAOONIKY PA3IUYHBIX
Mamepuanos 8 6030VUIHOI cpede NP MEMNEepamypax 0o
+350°C

uim

1.00

\Boosinas: dans

ITpeonasnavena ons pewienus 3aday
mepMocmamuposanust, He mpeayvIonjux 6ol CoRol
IMOYHOCIIU NOOOCPUCANSL MEMREePAnypol U
0OHOPOAHOCIHII MEMNEPAYPHOZ0 OIS 6 PAGOYEM
obveve. Tlpuvensemcs 0t mepmMocmaniuposanis
00pasoe 1 NPoo 6 cmakaiax, KoaGax i Opyeoi
nadopamopnoit nocyoe. JTuanazon peayiuposaniis
memnepamypel, °C: +5 — +200 Oédvem aannol, i: 8

i

1.00

HG?])BBG.'JIC.’H)H(IR naumeda

[Tnimica Haepesamenvras 1aGopamophas ¢ unduKayued
MeMnepamypel U GOIMONCHOCHIBIO PEcYIUPOGKU
memMnepamypol; UHCHPYMeHn npooonod2omosKy.
nanason nacpecanust mexnepamyp, °C: 50-500 Marc.
Qdvew, n: 10 Cropocme nazpesa, Kivn: 5
Hacpesamenvias niacmuna, vamepuan: Keparura

uim

1.00




n/n

HaumenoBanue
obopynosanus (PBI1O)

KpaTkue npiamepHbIe TEXHHYECKHE XaPAKTEPHCTHKH
(PBI1O)

Eaunuua
H3MepeHust

Koauuecrso

Maenumunas mewianka ¢
nodozpesom

lpednasnavena Oas padom c JCUOKOCISMU, NPOYECCAMU
pacmeopenus, nPUcomMosieHUs 0OHOPOOHBIX CYCHENsull Ut
SMVALCUT, WIMANUE 8 KOMIIEKNE, UHCIPYMEHI

npPoOONOA2OMOGKI. Juanason nazpesanust memMnepanyp.
50-3500°C. Maxc. obven (H20): 5 u

utm

1.00

[enmpudhyea

M yenmpudbyea dust saday aurpodhuiemparu
pazdenenus ¢ paboyem duanazoue (Do 6000 oo/vu).
\Barecmumocne, a: 8x2,0. Taitvep, asmovamuyecrkoe
OmMEPEINIE KPLILKI, 3AUUNIIAS KPOIUUKA

uim

1.00

Yaempaseyrosas motixa

np@dH(BH(IU{ZHG ans ouuenicu ()6])0’31[{)(?, a maiaiee
1HEOOALUILY IAOOPAMOPHBIX NPEOMEIN0s, VibinPaseyKogas
npoOonodzomosKa 0opasyOe. Anaitocosoe ynpasienie
Ugyxuacmomnas YibmpaseyKo6das MONKT — GOIMOINCH U
unmencugnas it Gepexcnas yucmKra 6 00Hoit Modei.
L{ughposoii ducnuetr omodpaxcaen yemanosieniole u
mexyiue snavenus napavempos; Bozvosxcioems nazpesa
om 30 0o 80°C; Omxmoyernie nazpesa npiu omcymemeu
bicudrkocmu ¢ gaune, QGpadomka yibmpaseyKom
HauUHaemest agmoManiyecky NOCie OOCIUNCEeH s,
zadannott meanepamyper; Kopnyc ymoiki geitnonnen u3
nepoicaseroueli cmani, Yemoiiusoil k kagumayuu. Oowvem
Gannul om 2 1

i

1.00

uenurisimop
nabopamopuelii

VIucimunsmop saexkmpuyeckuil Oust nojayyenis
Juenuaauposannoti odel A 1yXHed aadopamaopu
AGIONIAMUBUPOGAHTIBLE, RPOMOYHBI.
ITpouscodumensiocms om 3 i/vac, evkocinb Garka-
wakonumenst om 6 .1

wem

1.00

[omoeenusamop
BePXHENnPUBOOHbITI

orozenusamop ¢ 2epyuemudHbiAu BpoOUPKariL.
epeaenusanue, QUCREP2UPOBANNIE, OMOSCHUSAYUL U
NepeManbi8anits ¢ NOMOL6IO OOHOI CUCMEMb] -
BOZMONCHOCHTb REPEMCHINGUNb NECIMUKOM, POMOp-
CINAMOPOM, CINEKISHHBIMU U MEM N eCKUMU
weapurar. Xuasuvecku cmoticast niacmyacca USB-
vnmepdhedic oust ynpasienus i QOKYMeHmupoOGans.
omcymemeyem. Ioddon disi saugumol 0 npomeyex
ACUOKOCINU

uim

1.00

VIabopamopnbie 6ecol

[Ipednaznauervl Ons INOYHBIX UZMEPEHUTI MACCH,
MO3GOASION KOHIMPOIUPOGANTE UIMEHEHUS! MACCH ¢
mounocnibio 1 ae

wuim

1.00

Ananumuueckue gecot

[Ipeonasnayensl 0 MOYHBIX USMEPEHNT MACCbl,
NO360ISIOM KOHMPOAUPOBAING USMEHEHSE MACCHI ¢
imoynocnivio (0,01 ae.

uin

1.00

Domoannapam s
brenpece
pomoapagpuposanus a
nabopamopuu

\Paspewenue smampuyb; ne menee 20 Mn, peacumo
Ppoxycuposicu: asmoMamuyeckuil, pyunoi, matmep: ecib

uim

1.00

Kanepa ons amuxpockona C-
Mount

\L{semuoit CMOS cencop: nanuyvue, mampuya: ne meree
1/2.3" wnmepgheitc: USB 2.0, numarnue: 5 B

utim

1.00

HaumeHoBanue pasmena:

"Obiwee obopynosanue"




