POCCUMCKAS ®ETEPAIINA
AJMUHHUCTPALIMS JIEHUHIPAJICKOU OBJIACTH

KOMHTET
OBIIEFO 1 MPOPECCHOHAJIBHOIO OBPA3OBAHUA
JIEHUHI PAJICKOM OBJIACTH

PACITIOPA KEHUE
« ’(‘Kb/Wf% /e/rona Ne ,553_4’-—/

06 yTBepaxaeHNH HHPPACTPYKTYPHOIO JHCTA ISl OCHAILIEHUS
o6ureo6pazoBaTebLHBIX opraunsanuii Jleaunrpaackoii o61acrn,
PacCHoO/I0KEHHBIX B CeJILCKOH MECTHOCTH H MaJibIX ropoaax, Ha 6aze
KOTOPBIX IVIAHUPYETCH OTKPbITHE LEHTPOB 00pa30BaHusA
eCTeCTBeHHO-HAY4YHOH H TeXHOJIOrH4ecKOH HanpaBJ/IeHHOCTH
«Touxka pocra» B 2022 roay

B memsix cos3nanus U GyHKIIMOHHPOBAHMS LIEHTPOB 00pa3oBaHUsd
€CTeCTBEHHO-HAyYHOH M TEXHOJOTMYEeCKOH HampaBleHHOCTH «Touka
pocta» (manee — LleHTp) B paMKax peanu3auiy (peaepatbHOro IIPOEKTa
«CoBpeMeHHasi WIKOJIa» Hal@oHAIBHOro mnpoekta «OO6pazoBaHHe» Ha
teppuropuu Jlenunrpaackon obnactu B 2022 rony:

1. VTBepmute HHQPACTPYKTYPHBI JIMCT [N OCHAINCHHAS
o0meobOpa3oBaTenbHEIX — OpraHu3anuii  JIeHMHrpagckoir — obnactw,
DACIIONOXKEHHBIX B CENbCKON MECTHOCTH H MalBIX ropojax, Ha 6ase
KOTOpHIX  IUIaHupyercs  OTkpeiTHe lLleHTpoB, 00oOpymoBaHHEM,
pPacXONHBIMH MaTepHallaMM, CpeAcTBaMH OOydYeHHs ¥ BOCIHMTAHUS
COTJIACHO MPHIIOKEHHMIO. :

2. KoHTponp 3a WCHONTHEHMEM HACTOSALIEIO PaCHOPSIKCHH
BO3JIOKUTh Ha HAYalbHHUKA OTAeNla YIpaBleHHs B cdepe obimero,
JIOTIONTHUTEIEHOTO o0pa3oBaHMs u BOCIIUTAHUSI KOMUTETa
Bunokyposa M.B.

3aMecTUTEIb peficenaressi KOMATETa kﬁ/ 5‘;’/{’ T.I'. Pei6openkas




Ipunoxenue

K PacopspKeHUIO KOMHUTeTa OOIIEro

1 IIPOQECCHOHAIEHOrO 00pa3oBaHMys
JlenuHrpanckoii o6nactu

oT «28» nexabps 2021 roma Ne 3339-p

HudpacTpykTypHbIi JHCT
e Kparkue npumepHnbie Texandeckne | Exunnna
oﬁogé[;llzl)nﬂﬂ xapakrepuctuku (PBII0) |H3M9pemm 0JIHY€CTBO

HanmenoBanue Hanpasjaenns: "bazoean (o6sa3amenvhan wacmn)"

HauMmeHnoBarue
paszena:

"EcTecTBeHHOHAy4YHas|
HalpaBJIeHHOCTH"

Obecnevugaem binoAHeHUe
SKCNEPUMERIOE MO MEMAM KYPCA PUIUKU.
Komnnexmayus: becnpogoonoii
pynemudamuux no gusuke ¢ 6-10
scmpoennvimu oamyuxamu: Lugpoeoii
Qamuux memnepamypui ¢ OUANAZ0HOM
L3Meperus He yoice yem om -20 0o 120C
ugpposoii damuux abcoromuozo
0aenenus ¢ OUanNA30HOM UIMepPeHUs He
voice wem om 0 0o 500 xlla Hamyux
MAZHUMHO20 NONA C OUANA30HOM
usmepenus e yoice yem om -80 0o 80 mTn
Tamuux HanpadsjiceHus ¢ OUANA30HAMU
i uzMepeHus He yoice yem om -2 0o +2B; om
[l — -5 00 +5B; om -10 0o +10B; om -15 0o
busuxe (ruenuecasn) +15B [damuux moxa He yce yem om -1
0o +1A4 Hamuux axcenepomemp ¢
noxazamensimu He MeHee yem: =2 g; +4 g;
+8 g Omoenvuvie ycmpoiicmea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B
Axceccyaper: Kabeno USB
coeOuHumenbHblll 3apaonoe YCmpoLUcmeo ¢
abenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ons
posedeHus sxcnepumernmos Kpamxoe
K080OCME0 NO IKCHAYyamayuu yugdpoeoti
abopamopuu Ilpozpammuoe obecneyerue
Memoduueckue pexomendayuu (40 pabom)
Hanuuue pycckoa3bluHo20o cauma
noooepacku Hanuyue 6u0eoponruxos.

wm. 66.00

[ [ugpposas Obecneuusaem 6bINOIHEHUE e 66.00
nnabopamopus no abopamopHuix pabom no Xumuy Ha




No Haumenosanue

i/

ofopyaoBaHus
(PBIIO)

Kparkne npaMepHbIe TEXHHIECKHE
xapaktepucTuxu (PBIIO)

H3MepeHH

HHHIIA
Ex - nikonnqec'mo

pumMuy (YueHuueckas)

VPOKAX 8 OCHOBHOU WKONIE U NPOEKMHO-
UCcene00eamenbeKol 0esmelbHoCHu
yuawuxcs. Komnnexmayus:

3-Ma 6cmpoenHbimu oamyuxamu. Jamuux
pH ¢ ouanazonom usmepenus He yice 4em
om 0 0o 14 pH Jamuux
D1eKMPONPOEOOUMOCTIU C OUANAZ0HAMY
usmeperus He yoice yem om 0 0o 200
WxCum; om 0 00 2000 mxCm; om 0 9o
20000 mxCm Jamuux memnepamypot ¢
DUANA30HOM UIMEDEHUS He Yoice Yem om -
20 00 +140C OmoenvHole 0amuuku:
Tamuux onmuyeckoil niomuocmu 525 Hm
Axceccyapei: Kabeno USB
icoeOunumenbHulil 3apsaoHoe YCmpoucmeo ¢

4.1 Low Energy Kpamxkoe pyxoeoocmao no
brenayamayuu yugpoeo nabopamopuu
Habop nabopamopHroti ochacmiu
[Ipoepammuoe obecnevenue
Memoouueckue pexomeHOayuu He MeHee
40 pabom Hanuuue pyccroA36l4HO20
caiima noddepaicku Hanuuue
6UOEOPONUKOS.

becnpogooHot MyRbMUOAMYUK O XUMUU C

kabenem miniUSB USB Aoanmep Bluetooth

[Jugppoesas
tabopamopus no
6uonozuu
(yuenuueckas)

Obecnevusaem vlnoONHeHUE
nnabopamopnsix pabom Ha YpoKax no
0UON02UU 8 OCHOBHOU WKONIE U NPOEKMHO-
UCCne008amenbCKotl OesmenbHoCmu
yuawyuxcs. Komnnexmayus: becnposoonou
MynLMUOam4uK no buonozuu ¢ 5-10
ecmpoennvimu oamuuxamu: Jlamyux
81ANCHOCNU ¢ OUANABOHOM USMEPEHUA
0...100% [Jamuuk oceéeujeHHoCmu ¢
Duanazonom usmepenus e yoice em om 0
0o 180000 nx Jamuux pH ¢ ouanaszonom
usmepenus ne yoice yem om 0 0o 14 pH
Tamyux memnepamypot ¢ OUANA30HOM
usmepenusa He yoice yem om -20 oo +140C
Jlamyux memMnepamypbel OKpyHcaroujeti
cpedvl ¢ OUANA30HOM USMEPEHUS He Yice
yem om -20 0o +40C Axceccyapot:
3apsadnoe ycmpoiicmeo ¢ kabenem
miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Kpamkoe pyxo6oocmso no
brcnyamayuu yugposoti 1abopamopuu
[Jugpposas sudeoxamepa ¢

wm.

66.00




No Haumenosanue
n/n

oGopynoBauus
(PBIIO)

Kparkne npamepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exununa II(
H3MepPeHns

O0JTHIECTBO

MeManIudecKum wmamueom, paspeuienue
e menee 0,3 Mnuxc Ilpoepammuoe
obecneyenue Memoduyeckue
pexomenoayuu ne menee 30 pabom
Ynaxosrxa Hanuuue pyccrosszeiunozo
caiima noodepoicky, Hanuyue
BUOCOPONUKOE

HammeHoBanue
pazzena:
"KoMIbioTepHOE
o0opyoBaHue"

MY (npunmep,
ckanep, konup)

Tun ycmpoticmea: Muozogynkyuonanvroe
yempoticmeo (MPDY); Lleemnocmo
nevame: yepro-benas; Texnonozusn
nevamu. snexmpozpaguyeckas (lazepras,
ceemoouoonas); Popmam nevamu: He
menee A4, Tun cKAHUpPOBAHUA:
NPOMAICHBLI/ NIAHWEMHBLU;
BO3MOJNCHOCMb CKAHUPOBAHUA 6
bopmamax: ne menee A4; Crnocob
noownoqenun: LAN, Wi-Fi, USB

wm.

22.00

Hoymb6yxk

Dopm-gpaxmop: noymbyk,; Pazmep
Ouazonanu.: He menee 15.6 owiimos;
\Paspewenue skpana: Full HD, Quad HD
wnu Ultra HD; Obwuii 06vem
VCIMAHO6IeHHOU ONepamueroll NAMAMU. He

lvenee 8 I'batim; Maxcumanvhwiti 06wl

noooepoicusaembvlii 06veM onepamueHol
namamu.: ne mernee 16 I'éaiim; Obvem SSD
Haxonumens: He menee 240 I'baiim;
Becnpoeoonas ceéasw: Wi-Fi; Koauuecmeo
gcmpoennvix 6 kopnyc nopmog USB: ne
venee 2, U3 KOMopuwix He MeHee 1 00ndCHO
bvime USB eéepcuu ne Huoxce 3.0;
Paspewenue 636-kxamepul, Mnuxcenw: He
menee 0.3; Bcmpoennwiii MUKpogou;
Knaeuamypa ¢ packnadkou u MapKupoeKot
knaeuws QWERTY/HIJVKEH; Ioddepacka
cmanoapmos 6ecnpo6ooHotl CéA3U:
802.11a/b/g/n/ac; IIpou3eodumenvHocms
npoyeccopa (3nauenue noxasamens « CPU
Marky» no mecmy «Laptop & Portable CPU|
Perfomance»
http://www.cpubenchmark.net/laptop. html).
e menee 5000 eournuy; Hanudue
MaHUNyIAMopa Mol 6 KOMRAEKme: 04,

wm.

YVemarnoenennan onepayuoOHHas cucmema ¢

66.00




E'i‘e KR KpaTkue npaMepHbIe TEXHH9ECKHE EnnnunaJK
/mi 060(13(;19[33;’ s xapakrepuctukn (PBIIO) ‘nsmepenn OTHHECTRO

epaguteckum nONL306aMENbCKUM
unmepgheticom, ceedenus o Komopom
BKNIOHEHbL 8 EOUHBLU peecmp POCCUTICKUX
MPOZPAMM ONLA INEKMPOHHYIX
BHIYUCTUMENbHBIX MAUUH U 6A3 OGHHbIX;
Yemanoenennwviii nakem ogucrozo
npozpammHozo obecneverus,
COBMECTNIUMOZ0 C YCMAHOBNEHHOT
ONePAYUOHHOU CUCTEMOT, C6E0eHUA O
KOMOPOM 6KIOYEHbL 6 eOUHBLI peecmp
DOCCULICKUX NPOSPAMM ONS DNEKMPOHHBIX
BOIYUCTUMENbHOIX MAUUR U 6G3 OGHHDBIX.

HanmeHoBanue HanpasJjenus: "Jonoanumensrnoe obopydosarnue'’
HaumenoBanue

1 Ppasnena:

"KoMIIbIOTEpHOE

obopynoBanue"

HanMeHoBaHUE

2 Easnena:

TexnoMOrAYecKas

HaIIPaBJICHHOCTD"
Ob6pazosamenvHulii Habop oondicer Hoimo
NpeOHAsHayeH ONA U3Y4YeHUs
DOHOMOMeEXHUYECKUX MEXHON02UNH, OCHOE
UHDOPMAYUOHHBIX MEXHON02U U
mexHoN02Ul NPOMBIULIEHHOU
aemomamusayuuy, a maxdice mexHono2uil
MPOMOMUNUPOBARUS U AOOUMUBHO20
npouzeoocmsea. B cocmae nabopa
00NACHBL 6X00UMb KOMNIEKMYlouue u

Ob6pasosamenvHbiii A of)'JiaOanmue :

b SaR e KOHCMpYKMUHOT, GnnAapamHot u

serosorasmonermmu [E PEPAMMHOI COBMECTHUMOCTIBIO opye c

pPOBOMOMeXHUYECKUX Opyzom. 1) Koxmnieiom xoncmpyxmueises: wm, 22.00
SNIEMEHMO8 U3 MEMANNA U NAACMUKA Ol

S cOopku modeneli MAHUNYIAYUOHHBIX

b:ggg;ﬁ '?WOHHW po60mog ¢ y2no6oii KuHeMamuxo,

J110CKONAPANIENbHOU KUHEMAMUKOTU,
Delta-kunemamuxou. 2)
HumennexmyanvHulii cepgoMooynb ¢
UHMEZPUPOBAHHOT CUCMEMOU YNPAGNIEHURA -
e menee 7um. Cep6omodynb O0NJNCEH
o6nadamo uHMezpUPOBaAnHOU cucmemo
ynpaenenus, obecneyuearoweii 06pammuylo
C6513b UNU KOHMPONb NAPAMEMPOE -
NOI0JCEHUE 6a1a, CKOPOCMb 6PAUYeH U,
azpy3ka npueooa, a maxoice




Ne
o/

HaumenoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbie TEXHHYECKHE
xapakrepucruku (PBIIO)

Expauna
M3MepEeHH

OJIH‘leCTBO\

0Oecneyusarowyeti 603MONCHOCHb
0Ce008aMenbHO20 NOOKIIOYEHUs Opye C
OpY20M U YRPABNEHUA CepP8OMOOYIIMU NO
noC1e006amenbHOMY NOLYOYHAEKCHOMY
acunxpornomy unmepgpeticy. 3)
Po60momexnHu4ecKuti KOHmpoep,
npedcmaesnfiouuti coboil MoodyavHoe
ycmpoticmeo, exniouaroujee 6 ceds
0OHONNAMHbLI MUKPOKOMNbIOMED ONA
BLINOIHEHUA CLONCHBIX GLIYUCIUMENLHBIX
onepayuil, nepughepuiinulii KOWmponnep
015 YNPAGNEeHUS GHEUWHUMY YCMPOticmEamu
U naamy pacuuupenus 0N NOOKAIOYEHUA
sHewinux ycmpoucme. Mooynu
pob6omomexHu4ecko2o KOHmporepa
00n2CHBL 001a0aNs 0OHO8PEMEHHO
KOHCMPYKMUGHOU, annapamHou u
NpoSPaAMMHOL COBMECMUMOCTMBIO OpY2 C
opyeom. Pobomomexnuyeckuili Konmponnep
OoNICeH YOO0BNEeMEOPAMb MEXHUYECKUM
Xapaxmepucmuxkam. Kon-6o soep
BCMPOEHH020 MUKPOKOMNbIOMEPA - He
venee 4, makmoeas yacmoma s0pa - He
enee 1,2 I'Ty, o6vem O3Y - ne menee 512
MO, nanuuue unmepgpeiicoe - SPI, 12C, I-
wire TTL, UART, PWM, yugpoevie - ne
Menee 16 wim u aHano2o6vie nopmol - He
meHee 8 wim OISt NOOKNIOYEHUS BHEUHUX
YCMpOTicme, 6CMpOeHHbLIl MUKpoOpoH, a
makoice WiFi unu Bluetooth ona
KOMMYHUKAYUU CO 6HEULHUMU
ycmpoticmeamu. Po6omomexnuueckutl
KOHmMpoLnep OoNdiceH obecneyueams
803MOANCHOCMb NPOZPAMMUPOBAHUS C
nomowywio cpeocme asvikoe C/C++, Python
1 C60600HO PACHPOCMPAHAEMOT Cpedbl
Arduino IDE, a maxoice ynpasieHus
MoOenaMU POOOMOMEXHUYECKUX CUCTEM C
nomowwto cpedvt ROS. 4)
IIpozpammupyembulii KORMpPOATep - He
enee Twum. IIpoepammupyembii
KoHmMpOINep QONMHCEH NPEOCMAsNAMb
c0601i 8bIyUCIUMEIbHBLE MOOYb,
061a0arowUM YUGDPOBLIMU NOPMAMU - HE
Menee 8 wim u AHAN0206bIMU NOPMAMU - HE
1u4enee 16 wm, unmepgeticamu UART,
I2C,SPI, TTL, a maxoice Mooynem




Ne Hasdsuuhaune KpaTkne npuMepHble TeXHHIECKHE E,mmmuaﬂik
6
nm  ° O(I;YB‘mﬁBoa;l i xapakrepucruku (PBIIO) HM3MepeHH OIIHAECTBO

becnposoonoil cessu muna Bluetooth unu
WiFi ons cozoanus annapammo-
MPOZPAMMHBIX peuleHutl u

it mueix/cmapm"’"""-yecmpotiicme ons
paspabomru pewiernui """ Uumeprnem
gewen"""", 5) Ilnama pacwupernus
popaAMMUPYEeMO20 KOHMPONNEPA — He
menee lwum. Ilnama pacwupenusa 0ondicHa
obecneuueams 603MONCHOCHIL
FIOOKNIOYEHUA YHUBEPCANLHO2O
BLILUCTUMENIBHO20 MOOYIIA K cemu
nocpedcmeom unmepepetica Ethernet.
IThama pacuwupenus oondicua obnaoamse
opmamu 6600a-6b1600a 0Nl NOOKNIOYEHU
YupdpOGHIX U AHANO206bIX YCMPOUCME — He
menee 40 wm, unmepgpeiic SPI u
BO3MOICHOCMBIO NOOKNIOYEHUS GHEULHEN
kapmut namamu. 6) Mooyne mexHuwecko20
3perus, npedcmasnsiouuii coboil
yempotiicmeo Ha 6aze 8blYUCIUMENbHO20
MUKPOKOHMPONNEPA U UHMESPUPOBAHHOU
Kamepbl, obecneyugaioujee pacnosHaeanue
pocmetiuiux us3obpaoicenuti Ha Mooyne 3a
cuem co6CmMBEHHbIX GLIYUCIUMENLHBIX
so3MOdCHOCMEl - He menee lwum,

MoOyns mexnu4ueckozo 3peHus O0NHCeH
0becneuusams 603MOICHOCTb
KOMMYHUKQYUU C GHANOZUYHBIMY
MOOYASMU NOCPEOCBOM WUHbL Ha Oase
iocnedo0s8amenvHo20 unmepgheca ¢ yenvio
Danvreliuell nepedaiu pe3yibmamos
uzMepenuti 2pynnel MoOynel Ha
ynpasnsiouee 8bluuciumenbHoe
yCmpoticmeo, nOOKIIOYeHHoe K OGHHOU
wiune. Mooynvy mexuuueckozo 3peHus
Donoicen obecneyugams 603MONCHOCMb
ocywecmename nacmpotiKy Mooyns
MexHuYecKko20 3PEHUA - HACMPOUKY
sxcnosuyuu, bananca 6enoz20,
16eMOPA3HOCMHBIX COCMABNAIOWUX,
nnowadu obuapysicusaemoti obracmu
U300paANCEeHUS, OKPY2TIOCHIU
o6Hapyscusaemoti obnacmu u300paxcenus,
nonooiceHue 0bHapyscusaemuix obracmetl
omHnocumenvro opyz opyza. Mooynv
mexHUu4ecKo20 3peHUs O0NINHCEH
o6ecneyueams 803MONCHOCTL HACMPOUKY




Ne Hauvenosanme Kparkne npumepHble Texanaeckue | Enun H}K
0 6 ii]
o oggﬁng;m " xapakrtepuctuku (PBIIO) [M3MepeHn OIMIECTBO

Ha 00HOBpeMenHOe 0OHAPYICEHUE He MeHee
10 paznuunvrx OOUHOYHBIX 06bEKMOE 8
icexmope 0630pa, nubo ne mernee 5
COCMABHbIX 00BEKMOo8, COCMOAWUX U3 He
menee 3 paziuyHblx epaguyeckux
npumumueos. Mooyne mexnuveckozo
3peHus 0ondicen 061a0ams 6CMpOEHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL,
[2C, SPI Onsa KOMMYHUKQYUU CO BHEUIHUMU
nookaoYaemelmMu yempoiicmsamu. 7) B
cocmas Habopa OONHCHBL 8XO0UMb
Yugppoevie UHGOPMAaYUOHHO-CEHCOPHBLE
Mooynu, npedcmaenfiowjue coboi
yempoticmea Ha 6ase npozpamMMupyemozo
KOHMPOANEPA U USMEPUMENLHOZ0
onemenma. L{ugpoeoti modyne donoicen
obra0ams 6cmpoeHHbIM
MUKDOKOHMPOLIEPOM (MaKmoeas
yacmoma - He meree 16 MI'y, wuna
Dannvix — ne menee 8 Kbatim),
unmepgeticamu 0N NOOKNIOHEHUS K
sHewHUM yempoticmeam: yugposwvle u
ananozoevie nopmeul, 1-wire TTL, pazvem
muna RJ. Lugpposoii moOyne Oonsicen
0becneyusams 603MONCHOCHb
COMMYHUKAYUU C GHATOSULHBIMY

00YAMU ROCPeOCMEOM WiuHbL HA base
0Cne008aMeNbHO20 URmMepetica ¢ Yenvio
anvHetiwet nepedady pesyibmanos
usMepeHul pynnot Mooynel Ha
NpasIAoujee 6bI4UCIUMeNbHOE
CMpOTICMB0, NOOKNIOYEHHOE K OAHHOU
une. B cocmas nabopa 00NCHO

00umb. Yupposeoti Mooy MaKmogou
HONKU — He MeHee 3um, yu@poso

00yN1b C8emMooU00a — He Mernee 3um,
yuppoeol MoOyIb KOHYEE020
ipepuleamens — He Menee 3uum, yughpoeoti
00ynb Oamuuka yeema — He mMenee lwm,
ugposoti modyns RGB ceemoduoda — He
enee lwum. 8) B cocmae nabopa 00NiCHbL
X00UMb 31eMeHmbl 015 C6opKU
AKYYMHO20 3aX6ama: 6aKyyMHAsA
)pucocka — ne mernee lIwm,
eKmpOMAZHUMHbLI KIANAH — He MeHee
Jwim, eaxyymHwiii Hacoc — He menee Twm.
) B cocmas Habopa 00nLicer 6x00Untb




Ne Hanmenosdrme KpaTkue npuMepHbI¢ TeXHUYECKHE EnunuuaIK
/1 0603?3&‘3;1“ " xapakrepuctuku (PBIIO) H3MepeHns OIHACCTBO

VueOHbLI KOMARLEKM, BKIIOYAIOwul 6 cebs
yuebroe nocobue, Habop bubnuomex
MpexmMepHbIX INEMEHMO8 ONA
npomomunuposanus mooeneti
AHUNYIAYUOHHBIX pOOOMO6, a maxoice
IpoZpaMmHoe obecneyerue ons pabomel ¢
abopom. Ilpozpammuoe obecneyerue
ONHCHO 0becnedusams MpexmepHyio
UIYANUZAYUIO MOOENU MAHUNYIAYUOHHOZO
oboma (¢ yenoeod, niockonapaniencHou u
eNbma-KUHeMamuKo) 6 npoyecce
abomul, obecnequsanmv nocmpoenue
1DOCMPAHCIMEEHHOU MPAeKmopuu
BUIICEHUSL UCHOTHUMENBHO20 MEXAHUSMA
anunyIayuoHHozo poboma,
03MOACHOCIb 3A0AHUA
0CNe0068AMENbHOCTU MOYEK ONA
POXOHCOEHUS Yepe3 HUX UCNOHUMENTbHO20
eXAHUIMA MAHUNYIAYUOHHO20 poboma.
[pozcpammroe obecneyenue OONNCHO
VHKYUOHUPOBAMY, KAK 6 OMOENbHOCMU 6
uoe cpedvl MOOCIUPOSAHUA, MAK U 8
eoICUME MOHUMOPUHZA 8 PEAILHOM
speMeHy npu NOOKTIOHEHUU MOOeNU
AHUNYIAMOPA NOCPEOCMEOM
po6omomexHuYecko20 KOHmMponiepa.
ITpozpammHoe obecnedenue OONNCHO
obecneyuueans 603MOICHOCHb ROCPOEHU
paguKoe 3a0aHHBIX U MEKYUUX
0600UeHHbIX KOOPOUHAM
ManunynAyuoHKo20 poboma, 2paguxos
sHAyeHull ckopocmeil U YyCKOPEHUA,
bpaduros pacuemusix 3HAUEHUL HAZPY3KU.
[IpozpammHuoe obecnedenue OONHNCHO
no3eoname 300a6ambs
n0C1e006aMENLHOCTIL NEPEOSUNCEHUTI
MAHURYIAMOPA nocpedcmeom Habopa
oMand 6 bIoYHO-2paguiecKom
nmepgetice. Yuebnoe nocobue 00nACHO
00epoicams Mamepuanst no paspabomxe
ipexmepHblx MoOeNel MOOUNLHBIX
60mos, MaHUNYIAYUOHHBIX pO6OMOE C
A3NUYHBIMU MUNAMU KUHEMAMUKYU
(y2noeas KUHeMamuKa, nIoCKo-
apannienbHas KUHeMamuxa, Oenbma-
unemamuxa, SCARA unu poiuancras
unemamuxa, niamgpopma Cmrwoapma u




N HaumenoBanue
b

ew obopynoBaHus
(PBITIO)

KpaTkne npaMepabie TEXHHIECKHE
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M. N.), UHCIMPYKYUYU RO NPOEKMUPOBAHUIO
pobomoe, uncmpyKkyuu u Memoouxu
0CYUeCmeneHs UHHCEHEPHBIX PACYemos
NpU NPOEKMUPO6aHUU (pacienvl HAZPY3KU
U MOMEHMO6, packem MOWHOCU
npueo00s, paciem napamempos
KUHEMAMUKY U M. 1. ), UHCIMPYKYUU 1O
paspabomxe cucmem ynpaeneHus u
npozpamMmHozo obecneyerus Ons
YHpaeieHus pobomamu, UHCIMPYKYUu u
{(Memoouku no paspabomxke cucmem
VHDABLEHUA C SeEMEHMAaAMU
1CKYCCMBEHHO020 UHMENIeKmA U
Mawunnoz0 o6y4enus.

O6pasosamenvhviii
KOHCMPYKMOp 04
pakmuxu 61041020
NpoZpaMMUpoOBanus ¢
KOMALEKMOM
0amuyuKoe

ONA UBYYEHUS OCHO8 POBOMOMEXHUKY,
Oemanet, Y3106 U MEXAHUIMOB,
Heo6X00UMbBIX ONIA CO30AHUA
pobomomexnudeckux ycmpoiicms. Habop
npedcmaensem coboti Komniexm
CIMPYKIMYPHBIX D]IeMEHMO8,
COEOUHUMENLHBIX 2TIEMEHMO8 U
DNEKMPOMEXHUYECKUX KOMNOHEHMOE.
Habop nossonsem npoeooume
BKChepuMenmbl no npedmemy Qusuxd,
co30asamo U NPOZPAMMUPOEaMsb
cobupaemvie MoOenu, U3 KOMNOHEHNOS,
BX00sUUX 6 €20 cocmas, paboyue mooenu
MOOUTLHBIX U CMAYUOHADHBIX
DOGOMOMEXHUYECKUX YCmpoLicme ¢
A6IMOMAMUIUPOBAHHBIM YRPAGNEHUEM, 6
MOM YUCKe HA KONECHOM U 2YCEeHUYHOM
X00Y, @ MAKHCe KOHCMPYKYULl, OCHOBAHHBLX
HA UCNONB308AHUU PAZIULHBIX 6UO0E
nepeday (8 mom 4ucne 4epeauHsIX U
3y64amolx) a maKoice puiiazoe.
Bempoennule 6ecnpo8oOHble cemesble
pewenus (Wi-Fi u Bluetooth),
BOZMOIICHOCTNG UHMESPAYUU C
becnramuuim obnaunvim 110,
06ecnequeaiom 603MOACHOCHL
MpakmuyecKo20 U3y4eHUs mexHono2ui
uHmMepHema eeujell u OCHO8
LCKYCCMBEHHO20 UHMELIeKmA.
Obecneyteaemcs 603MONCHOCMb
06beOUHEHUA HECKONLKUX pOOOMOS,
cobpannvix us nodobHwLx Habopos, 6

Pobomomexnuieckuti Habop npedHa3Hayex

uim.

22.00
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PPYRNbL C CeMegbIM 83auMooeticmeue.
[Ipedycmompena onyuornanbHas
603MOJICHOCIG PACUIUPEHUS
0ONONHUMENbHBIMY KOMNOHEHMAaMU (He
BX00AUUMU 6 CIAHOAPIHYIO
KOMHUIEKMAYUIO), NO3GONAIOUWUMU UZYHAMb
MeXHUYecKoe 3peHue U NPOMBIULIEHHYIO
pobomomexuury. Ilpedycmompena
B03MOdICHOCMb pabombl Habopa ¢
OONONHUMENLHLIMU OONAYHBIMU
cepsucamu. IIpedycmompenvl MUHUMYM
08a NPoOzpaAMMUPYeMblX KOHMPOIAEpa 8
NIACMUKOBLIX KOPNYCAX, NO360ISIOUUX
00HOBPEMERHO c030a8amy 2 eapuanma
po60mMoe pasnuuHO20 HAZHAYEHUA,
UMEIOUJUX B03MOICHOCL PABOMbL KAK 8
NOMOKOBOM pescume, max U A6IMOHOMHO;
103601SI0UUX peanuz06amsb 06yyeHue
NPOZPAMMUPOBAHUIO 6 HECKONbKUX CPeoax
pazpabomxu Ha PA3TUYHLIX A3LIKAX (K
npumepy, 6 cpeoax Mblock, Arduino IDE,
Ha asvikax Scratch, C, Python, micro
Python). Kax Munumym oOun u3
KOHMPOANEPO8 UMeem GCMPOEHHYIO
onepayuorHyro cucmemy, 6cmpoennvie Wi-
Fi u Bluetooth, nopm 0ns nookmoyenus
nOCNe008amMenbHO COCOUHACMBLX BHEULHUX
ycmpoticme (ne menee 20 00HO8peMEHHO
noodxatoyaemolx yempoticme). Kax
IMUHUMYM OOUH U3 KOHMPOLIEPO8 umeem
603MONCHOCT OOHOBPEMEHHOU 3anUcu He
venee 8 npozpamm, ¢ 603MOHCHOCIBIO
nepexntoyerus mescoy numu. Kax
MUHUMYM OOUH U3 KOHMPOIEPOE umMeem
nonnoysemnuwiii ducnae (IPS),
10360110 UL 861600UML OAHHbBIE C
Damuuros 6 eude mabnuy u cpaguxos, a
axoice c030a8amo 6CMPOEHHbLE 6
onmpoanep eudeoucpul. Konuuecmeo
eHCOPO8 U UCHONHUMENLHBIX YCMPOTicme,
MPOEHHBIX 6 00UH U3 KOHMPOLNEPOs, - He
enee 10 wm. Obwee xonuyecmeo
nemenmos 6 Habope ne menee 400 wm., 6
OM YUCE NOOKTIOYaeMble MOOYIU: -
luetooth moOyne, - 060LHOT OamH1uK
UHUU, - YIbMPA36YKOB0U OaMYUK
accmoanus, - Oamuux yeema, - Oamyux
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acanus anexkmpomexarnudeckut, - IR
00y, - MOMOP NOCMOSHHO20 MOKA C
pedykmopom — ne menee 2 wim., -
Cepeonpusoo, - nyibm OUCMAHYUOHHOZ0
ynpaenenus IR. Habop donowcen Goimo
VKOMNNEKIMOBAH AKKYMYIAMOPHBIMU
6amapesamu. IIpoepammuoe obecneyuenue,
UCNONb3YeMOe O/ NPOZPAMMUPOBAHUS
cobupaemuix pobomomexHu4eckux
vooeneti u yempoicme, O0nHCHO bbimb
Docmynno ons becnnamuozo CKa4ueanus
w3 cemu Humepuem u nocneoyiouezo
UCNONB30GAHUSL

ObpazosamenvHulil
HabOp o Mexaxuxe,
Mexamponuke u
pobomomexHuxe

Habop oonoicen bvtms npedHasHayer s
nposeoeHUs y4eOHbIX 3aHAMUN NO
U3YUEHUIO OCHOB MEXAMPOHUKY U
po60omMomexHUKY, NPAKMUECKo20
npumeHerus 6Q306bIX INEMEHMO8
SNEKMPOHUKYU U CXEMOMEXHUKY, d MaKice
Haubonee pacnpocmpanesHol 31eMeHmMHO
6a3bl U OCHOBHLIX MEXHUYECKUX peuleHUll,
NPUMEHAEMBIX NPU NPOEKMUPOSAHUL U
NPOMOMURUPOEAHUYU PASNUYHBIX
UHIICEHEPHBIX, KUDEPHEMUYecKux u
ecmpaueaemuix cucmem. B cocmae nabopa
OO0NJICHBL BXO0UMb KOMAIEKMYIOUue U

ycmpoticmeéa, obradarowue
KOHCMPYKMUGBHOU, 31eKMPUuYecKkot,
annapamuoti u npo2paMmMHo
coeMecmuMocnuio opye ¢ opyeom. B
cocmas Habopa OondIceH 6xX00UMs
[KOMPIIEKI KOHCIMPYKMUBHBLX S1EMEHMO6
3 Memanna ons cbopku makema
MAHUNYIAYUOHHO20 POBOMA U KOMIAEKM
Memannu4ecKux KOHCMPYKMUGHbIX
DNEeMEHMO6 015 COOPKU MaKema
Moburenozo po6oma. B cocmas nabopa
DONICHBL 6X00UMb NPUBOOA PASIUYHO20
muna: Momopbl ¢ UHMEZPUPOBAHHBIM UNU
GHEUIHUM OAMYUKOM NONONCEHUS, — HE
meree 2uim, cep8onpueoo 6onbulol — He
eHee 4uum, cepsonpueoo0 Manbli — He
enee 2uim, nPUBoo ¢ 603MONICHOCMbBIO
NPAGIEHUs 8 ULAZ060M PENCUME — HE
enee 2uum. B cocmas nabopa 00N94CHbL
00ums InemeHmul 0N COOPKU
AKYYMHO20 3aX6ama. 6aKYYMHAA

uim.

44.00
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npucocka — ne mernee lwm,
DIEKMPOMACHUMHbLU KIANAH — He MeHee
wm, eakyymHelil Hacoc — He meHee Twim.
B cocmae Habopa 00NNCHA 6X00UNb
nemenmuas 6asa ons
npomomunuposarua: niama ons
becnaeunoz0 NPOMOMUNUPOBAHUS,
OMNIEKM NPOBOO0E PANUYHO20 MUNa U
IUHBL, KOMIIEKM Pe3UCMOPO8, KOMNIEKM
6emMOOU0008, CEMUCEMEHMHbLU
HOuxamop, oucnneti JKK-muna, knonku —
€ MeHee Suim, nomeHyuoMempol — He
eree 3wm, uH@paxkpacHelii damuux - He
Menee 3um, YrompaszeyKoeou OGM4uUK - He
MeHee 3wm, damyux memnepamypol - He
menee luim, Oamuux 0ceeujeHHOCmY - He
menee Twm, modyne Bluetooth — ne menee
lutm, mooyne HK-npuemnuka — He menee
luim, Mmooy HK-nepeoamuuka ¢ 6uoe
KHONOYHO20 nynbma ynpasenenus — lum,
aKKymynsamop — ne meree luum, sapaoxoe
yempoticmeo — ve menee lwum. B cocmae
Habopa 0ondICeH 6X00UMb MYTLbMUOAMYUUK
015 UsMEpPeHUs memnepamypol U
BradicHoCmU OKpydicaioujeli cpeodst — He
menee lwum. Mynomuodamuux oonoicen
ob1a0ame 6CMpPOEHHBIM
MUKPOKOHMPONNEPOM (MmaKmoeas
yacmoma - He menee 16 MI'y, wuna
Oannwix — He menee 8 Kbatim),
unmepgeiicamu 0N NOOKNIOYEHUS K
sHewnuM yempolicmeam.: yugpoesvie u
ananozoewvie nopmei, 1-wire TTL, pazvem
muna RJ. B cocmas nabopa oonicen
BXOOUMb KOMNJIEKM YHUBEPCANbHbIX
BHLYUCTUMENLHBIX MOOYAeH,
npedcmasnsiowux coboii basoeyio nramy,
niamy pacuuperus Ons cemeeozo
63QUMO0CTICEUs. U NAAMY NOOKNIOYEHUS
cunoeoii Hazpysku. Bxooawue 6 komnnexm
ycmpoticmea 00ndiCHbL 001a0ams
00H08pEMEHHOU KOHCMPYKMUBHOU,
bexmpuueckot, annapamuoi u
po2pammHoOll COBMECMUMOCMbIO OpYe €
Opyeom. Basoseas nniama yHusepcanbHozo
SLIYUCTUMENBHO20 MOOYIIAL OONIHCHA
ipedcmaenimo cob0il npOZPaAMMUpyembolii
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Korwmponnep é cpeoe Arduino IDE unu
aHAN02UYHBIX CBOO00HO
pacnpocmparnsemoix cpedax paspabomxu.
Bazoeas nnama 0ondicua obnadame
BCMpOeHHbIMU UHMEpeticamu Ons
FOOKNIOYeHUS YUPPOBYIX U GHANO20EBIX
yempoticme, 6CmpoeHHbiMu
unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi, Ilnama
pacwuperus 0oncHa obecneyueamy
803MOANCHOCTID NOOKNIOHEHUS
VHUBEPCANbHO20 GbIYUCIUMENBHO20 MOOYIA
K cemu nocpedcmeom unmepgetica
Ethernet. ITnama pacuupenus 00ICHA
obradoame nopmamu 6600a-8616004a ONiA
NOOKMIOYEHUA YUDPOBLIX U AHANO2068bIX
ycmpoticme, unmepgetic SPI u
BO3MOICHOCIBIO NOOKNIOYEHUsA 6HeulHel
kapmor namamu. Ilnama pacuupenus ons
MOOKNIOUEHUS. CUNOB0U HAZPY3KYU OONNCHA
06ecneyusams 603MONCHOCT NPAMO20
NOOKIIOUEH S, GHEUHET CUNOBOT HA2DY3KY,
a maxoice pezynupyemoi Hazpy3Ku
nocpedcmeom PWM unmepgetica. B
cocmas Habopa O0NHCEH 6X00UMb
npoepammupyemblii KOHMpPONLED,
obecneuusaiouuii 603MOHCHOCMb
ocywecmenims paspabomxy
1IPO2PAMMHO20 KOOd, UCHONb3YA
uHcmpymenmaputi cped paspabomxu
Arduino IDE u Mongoose OS u s3b1k08
npozpammuposanus C\C++, JavaScript.
ITpozpammupyemblii KOHMPOLLep OONIHCEH
obadams nopmamu Onsk ROOKIIOYEHUA
YUDPOBbIX U AHANO206bIX YCMPOUCMS,
6CMPOEHHBIMU NPOZPAMMUDYEMBIMU
HONKAMU U SNeKMPOMEXAHUULCKUMU
100YIAMYU 0N OP2AHUSAYUU CUCTIEMD]
HO20 YRPABNEHUA, 6CMPOEHHBIMU

cmpoennvimy unmepgeiicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
thernet, Bluetooth, WiFi. B cocmas
abopa donicen 6x00umb MOOYNb
eXHUYECKO020 3perus , nPedCmasnAowut
06011 bIYUCTUMENBHOE YCIMPOTICHBO CO




No| Haumenosanme Kparkne npumepHnble Texandeckne | Exmamma Il(
obopyaoBaH
n/m FPYE[]I%) us xapaxkrepucruxu (PBIIO) N

BCHPOCHHBIM MUKPONPOYECCOPOM (KON-60
s10ep - He MeHee 4wm, wacmoma s0pa e
menee 1.2 I'Ty, 06vem O3V - ne menee
5 12Mb, 06vem scmpoenHol namMamuy - He
menee 816), unmezpuposanHol xamepoi
(Maxcumanvroe paspeuiernue
6UOe0nOmMOoKa, nepedasaemozo no
unmepdgheticy USB - e menee 2592x1944
€0.) u onmuueckou cucmemo. Mooynv
MmexHuYecKozo 3peHus 0ondicen obradano
COBMECMUMOCMBIO C PASTUYHBIMU
MpOSPaMMUPyeMbIMy KOHMPOINEPaMU C
nomowywio unmepgeticoe - 1-wire TTL,
UART, I2C, SPI, Ethernet. Modynb
MexHuU4ecKo20 3penus OONINCEH
06ecneuusame 6ulNONHEHUE 6CEX
U3MepeHUll U 8bIYUCTIEHUL HOCPEOCNEOM
COOCMBEHHbIX BLINUCTUMENbHBIX
BO3MOACHOCMEL BCMPOEHHO20
Wmuxponpoyeccopa. Mooynv mexnuuecxozo
3perHus oondcen obradame
BO3MOJCHOCBIO KOMMYHUKAYUU C
AHANO2UYHBIMU MOOYTIAMU NOCPEOCMEOM
wiuHbL Ha basze NOCNe008amenbHO20
unmepgbetica c yenvio oanvHevuel
nepedauu pe3ynbmamos usmMepenuti
epynnbl MoOOyIel Ha ynpaeiaoujee
BbIYUCTUMENILHOE YCMPOTICME0,
nooKniouernnoe k Oannou wune. Mooyne
mexHuYecKo20 3peHus OONICEH
obecneyueame HACMPOUKY PENCUMO8
pabomul - HACMPOUKY IKCROZUYUU,
bananca 6enozo, yeemopasHOCHHbIX
COCMasNAIOWUX, NIOWAOU
obHapyoicueaemoti obnacmu u300paX*ceHus,
oxpyznocmu o6Hapysicusaemon obracmu
1306PANCEHUS, NONOJCEHUE
o6Hapyoicusaemulx obracmei
omuocumenvro opye 0py2a, MAWluHHOe
06y4enUe Napamempos HelipOHHbIX cemeil
D5 o6HapydiceHuss 06vexmos, gopmy u
2aK00UpPOBaHHbIE SHAYCHUS
0GHapyHCUEaeMbIX MAPKePO§ muna Aruco,
pasmepol OOHAPYIHCUBAEMBIX
oxpysrcrocmeti, kK6aopamog u
IPEY2ONbHUKOE, NAPAMEmPO8
ronmpacmuocmu, PpAasmMepos, KpUusHvl U
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F101100ICEHUSL PACRO3HABAEMBIX TUHUT.
Habop Oonscen obecneyusans
BO3IMOJICHOCML paspabomKu Mooenu
MobOUILHO20 poboma, ynpasnsemoii @ FPV-
pedicume nocpeoCcmeom NPOZPAMMHO20
obecneyenus Ol NEPCOHANBHO20
KOMNbIOMEPa U MOBUNbHBIX YCMPOUCME HA
6aze OC Android unu I0S,
obecneuusaoujeco 603IMOACHOCHb
YNPAGLEHUA MOOUNLHBIM POOOMOM U
BCMPOEHHBIM MAHUNYIAMOPOM
nocpedcmeom zpaguyeckozo unmepgeiica,
BRAIOUAIOWUM 6 CeO Habop KHONOK U
nepexniouamenet, oxcoticmuxk, obracmo
0nst omobpadicenus eudeo. Habop donoicen
obecneyusams 603MONCHOCMb UIYHEHUA
0CHO8 paspabomKy NPOZPAMMHBIX U
annapammusix KOMNIEKCO8 UHNCEHEPHBIX
cucmem, pewenuii 6 cgpepe ""Humepnem
sewget””, a maxoice peuteHuti 6 obracmu
pO6OmMOmeXHUKYU, UCKYCCMEEHHO20
UHmMeNIeKma U MauuRHo20 ooyuenus. B
cocmae nabopa 00nNCHO 8xX00Umb nocobue
110 UZYYEHUIO OCHOG BNIeKMPOHUKY U
cxeMOmexHUKY, peuwenuil 6 cepe
""Humepnem eeweti”", paspabomxu u
npomomunuposanuio mooeneti pobomos. B
cocmae nabopa OoN*CHO 6X00UMb nOCOOUE
10 U3YHEHUI0 OCHO8 paspabomKu cucmem
MEeXHUYeCKO20 3PEHUS U INEMEHMOE
UCKYCCMBEHH020 UHMENIEKMA.

3

HanmeHoBaHuE
pasmena:

HAIPaBJICHHOCTE"

"EcTecTBEHHOHAYYHAS]

Habop OI'D no xumuu

B Habop 6xodam eectl 1a6opamopHbvle
bnexmponnsie 200 2, cnupmosxa
1abopamopHas, 60POHKA KOHUYECKA,
nanouxa cmexaannasl, npo6upka I1X-14 (10
umyxk), cmaran evicoxuti ¢ Hocuxom BH-50
c MemKoti (2 WimMyKY), YUAUHOp
usmepumenvrviii 2-350-2 (cmexnaunvii, ¢
npumepmoi KpeluKo), umamus ons
po6upox Ha 10 2né30, 3a0cum
Mpo6UPOYHbLY, WNAMENb-T0d%Ce KA (3
wimyku), Habop PIAKOHOS O XPAHEHUA
acmeopos u peakmusos (06vem daaxona

22.00
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100 mn - 5 komnrexmos no 6 wmyx, 00vem
daaxona 30 mn - 10 komnnekmog no 6
WIMYK), YUTUHOP USMEPUMENbHbI C
rocuxom 1-500 (2 wmyxu), cmaxan
goicoxuti 500 mn (3 wmyku), Habop eputeti
ON5L MbIMbA NOCYObL (epul 0N MblMbA
npo6UpoK - 3 wimyKu, epul Ons Molmos
Konb - 3 wmyxu), xanam Genviii x/6 (2
WMYKU), NepYamKy pe3uHo8ble XUMUYecKuel
cmotixue (2 wmyku), 04KU 3auummbsie,
punemper 6ymascuvie (100 wmyxk),
eoproyee ons cnupmosox (0,33 n). B
cocmas Habop 8X00AmM peaKmuebsl.
AIOMUHUL, JCeNe30, CONAHAA KUCIOMA,
Memunopanxc, heHongpmaneun, amMmMuUax,
nepoxcud 600opoda, Humpam cepebpa u
Opyeue; 6 obweii cnoxcrnocmu - 44
DA3NUYHBIX BEUJECINE, UCNONLIYEMBIX ONLSL
cocmasnenus KOMIIEKMos peakmueos npu
MpoGedeHUY IKIAMEHAYUOHHBIX
9KCHEPUMERMO8 NO KYPCY UKONbHOU
DuUMUU.

[ Jucpposasi
nabopamopus no

oKONI02UU

O6ecneuusaem npogedenue yuebnozo
HKON02UYECKO20 MOHUMOPUH2A
yHCcmpymenmanbreimu memooamu. Habop
puUMeHsemcs RPU U3yYenuu IK0n02uy,
buonozuu, xumuu, 2eozpauu u
npupodosedenus, a maxice Ons
UHOUBUOYANLHBIX UCCIEO06AHUS U
MDOEKMHOU OeAMENbHOCMU UWKONBHUKOS.
Komnnexmayus: becnpoeoonoii
MYTMUOAMHUUK RO IKONOZUHECKOMY
MOHUMOPUHZY € 8-10 6CIMPOEHHbIMU
Damyuxamu: Jlamyux Humpam-uoHos
Tamuux xaopud-uoros Jamyux pH ¢
duanazonom usmepenus He yoice vem om 0
Vo 14 pH Jamuux 61a3CHOCHU €
buanazonom usmepenus 0...100% Jamuux
oceewenHOCMY ¢ OUANA30HOM USMEPEHUA
e yorce wem om 0 0o 180000 nx Jamuux
memnepamypel ¢ OUQNA30HOM USMEPEHUA
e yoice wem om -20 0o +140C Jamuux
5NeKMPONPOEOOUMOCTY C OUANAZOHAMU
ysmepenus ne yoce wem om 0 0o 200
mxCum; om 0 00 2000 mxCm; om 0 00
20000 mxCm [Jamuuk memnepanypol
oxpyascaroujeli cpedsl ¢ OUANASOHOM

uim.

22.00
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uzmepenus He yoce yem om -20 do +50C
OmoenvHble OAMYUKY U MYTbMUOAMYUKU!
Tamuuk 36yxa ¢ pynxyueil
UHMEZPUPOBAHUA C OUANAZOHOM USMEDEHUS,
yacmom He meHee yem om 50 I'y 0o 8 kly;
Tamuuk e1axiCHOCMY HOYEbL C OUANAZ0HOM
usmepenus He yoice uem om 0 00 50%
Tamyux okucu y2nepooa ¢ OUanasoHom
usmepenus ne yoice uem om 0 0o 1000 ppm
Myaemuoamyux onmu4ecKoy nIomHoCmu
U MYMHOCMU CO 6CMPOEHHbIMU
Damyuxamu. [Jamuux onmuyeckou
nnomuocmu 470 Hm ¢ Ouanazonom
usmepenus om 0 0o 2 D Jlamuux
onmuueckoil naomrnocmu 523 um ¢
Ouanazonom usmepenus om 0 0o 2 D
Tamuux onmuyeckou niomuocmu 630 um ¢
Puanasorom usmeperus om 0 0o 2 D
Tamyux MymHocmu pacmeopos ¢
Ouanazonom usmepenus om 0 0o 200 NTU
Axceccyaper: Kabenv USB
coedunumenvuwviil (2 wim.) 3apsaonoe
yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepoicenv 013 3aKPEnieHus OGmYuUKos 6
wimamuee Kpamxoe pyko6oocmeo no
brenryamayuu yugpoeoii nabopamopuu
ITpozpammuoe obecnedernue
Memoouueckue peKkoMeHOayuu He MeHee
20 pabom Ynaxosexka Hanuuue
DYCCKOAZLIYHO20 CAtiMa NOOOEPIHCKU,
Hanuyue 6UOEOPONUKOS.

Muxpockon yugpoeot

Tun muxpockona: buonozuseckuii Hacaoka
ukpockona.: moHoxyrapras Hasnauenue:
abopamopnuiii Memoo uccne0o8anus:
ceemiioe none Mamepuan onmuxu:
onmuueckoe cmekno Yeenudenue
vukpockona, kpam: 64 — 1280 Oxynaper:
WF16x O6vexmusei: 4x, 10x, 40xs
(nodnpyoicunennuiii) PegonveéepHas
bonoeka: Ha 3 obvexmuea Tun nooceemxu.:
3eprano uny ceemoouod Pacnonooicenue
n00CeemKu; 6epXHAA U HUdXCHAL Mamepuan
kopnyca: memann IIpedmemnbiii CIMONUK,
it 90 Hemounux numanus: 220 B/50 I'y

Yucno mezanuxceneu. 1

um.

44.00
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