POCCUUCKAS ®EJEPALIUA
AIMHMHHCTPALIF A J'[EHMHI‘PA;I,CI(OFI OBJIACTHU

KOMUTET
OBIHEIO U NIPO®PECCUOHAJIBHOTO OGPA3OBAHMS
JIEHHUHI PAICKOM OBJIACTH

PACHHOPAXKEHUE
<<ﬂ{» p//jléfﬁ»éf 20,gzér0ﬂaNE ffj-—/

O BHeceHHH H3MEHEHUS B pacnopsizkeHHe¢ KOMHTETA obmiero H

npodeccHoHaNLHOro o6pa3oBanns JleHHHrpaacKoii 06.1acTH
or 28.12.2021 Ne 3339-p

B mensx co3gaHus M (QYHKIMOHHPOBaHMS LIEHTPOB OOGpa3soBaHus
eCTeCTBeHHO-HAYYHOM 1 TeXHOJIOrHYecKoi HampasieHHoctd «Todka pocra» B
pamkax peammsanuu (enepansoro  mpoexra «CoBpeMEHHAs IIKONA»
HALUMOHANBHOTO ImpoekTa «O6pasoBaHwWe» Ha TeppuUTOpHH JICHHHIPaICKOH
obnactu B 2022 romy BHECTH CleAyiollee H3MEHEHHE B MPUIIOKEHHC K
pACIOPKEHHIO KOMHTETa oOmero M IpO(peCcCHOHANBHOIO 00pa3oBaHus
Jlenunrpanckoli obmacta ot 28.12.2021 Ne3339-p «O6 yTBEpXKIECHHUU
MHQPACTPYKTYpHOTO  JIMCTa Ul  OCHAIICHUS o011e00pa3oBaTENbHBIX
opranuzaiuii JleHMHrpagckoll OOJIACTH, PACTIONIOXEHHBIX B CebCKOM
MECTHOCTH W MalbIX TOopoiax, Ha 0a3e KOTOPhIX IJIAHHPYETCS OTKPBITHC
IIEHTpOB  0Opa3oBaHUs €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOH
Hanpapiernoctd «Todka pocra» B 2022 romy»: -

npunoxenne (MHbpacTpyKTypHBIH JIMCT) H3JOXKATE B  pelaKuyy
COIVIACHO IPHIIOMKEHHUIO K HaCTOSLIEMY PacIIOPHKEHMIO.

2. KOHTpOJb 3a MCIONHEHWEM HACTOSAIUErO PacIOpKEHHS BO3IOKHUTE
Ha HAYaJbHMKA OTHeNa ymnpaBieHuss B cdepe obuiero, AOMOIHUTEIBLHOTO
06pa3oBaHus U BOCIIUTaHMA KomuTeTa BUHOKYpOBa M.B.

—
3aMecTUTENDb NIpecenaTeiss KOMUTETa \9;2?07(} T.I'. Peibopenxas




Ipunoxxenue

K paclopsDKEHUI0 KOMUTETa O0IIIero

Y Ipo(heCCHOHATBHOIO 00pa30BaHUsA

JlenuHrpaackoit o6nacTu

oT «.» anpens 2022 roma Ne  -p
A 772

HudpacTpyKTypHBIi JHCT

Ne

f/mi

HaumenoBanue
obopynosanus
(PBIIO)

KpaTkne npuMepHbI¢ TEXHHYECKHE
xapaxrepuctukH (PBIIO)

ExmmmaJK
0JIH4€eCTBO

|lfl3Me[JeHll

Haunmenosanue Hanpasiaenus: "bazoean (obazamenvran yacms)"

1

HaumeHoBaHHE
pasnena:

HaIIPABJIEHHOCTD"

"EctecTBeHHOBAyIHAas

[ugpposas
1abopamopus no
Pusuke (yuenudeckas)

Obecneuugaem 6bINONHEHUE
OKCHEPUMEHIO8 NO MEMAM KYPCa QUIUKU.
Komnnexmayus: becnpogoonoii
Mynbmudamuux no gusuxe ¢ 6-1o
ecmpoennvimu Oamuuxamu: Lugpoeoi
Oamuux memnepamypvt ¢ OUANA30HOM
usmepenus He yoce yvem om -20 0o 120C
[ugpposoii damuux abcoromHo20
Qaenenus ¢ OuanasoOHoOM USMEpPEHUs He
varce uem om 0 0o 500 xlla Jamuux
MaZHUMHO20 NOJSL € OUANAZ0HOM
wsmepenus ne yoice uem om -80 0o 80 mTn
JTamuux HANPANCEHUA C OUANA3OHAMU
usmepenus ne yoce yem om -2 0o +2B; om
_5 900 +5B; om -10 00 +10B; om -15 0o
+15B Jlamuux moxa He ydce 4em om -1
0o +1A4 Jlamuux axcerepomemp ¢
roxazamenamu ne mMeHee em: =2 g; +4 g;
-8 g Omoenvruie yempoticmea: USB
ocyunnozpag ne menee 2 xanana, +/-10 B
Axceccyapur: Kabeno USB
coedunumenvusiil 3apadnoe ycmpoucmeo ¢
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpyxmop 015
npoeedenus sxcnepumenmos Kpamxoe
DYKOBOOCME0 NO IKCNYyamayuu yugposoti
1a6opamopuu IIpozpammnoe obecnederue
Memoouueckue pexomendayuu (40 pabom)
Hanuuue pyccKkosa3bluHo20 cauma
noddepoicku Hanuvue 6U0eopONUKOS.

66.00

[ [ugpposast

abopamopus no

O6ecneuusaem GblNONHEHUE

nabopamopHuix pabom no Xumuu Ha

66.00




HaumeHoBaHHe
obopyoBaHusA
(PBIIO)

Ne
/1

Kparkue npuMepHbIe TEXHUYECKAE
xapaktepuctuxu (PBIIO)

Eaunnna
[M3MepeHH

OJIHYECTBO

Xumuy (y4enuueckas) [ypokax 6 OCHOHOU WIKONe U NPOEKMHO-

lccnedosamenvbCKoil OesmenbHoCmu
yuawuxcs. Komnnexmayus:
BecnpogoOHOT MyTbMUOAMYUK NO XUMUY C
3-Mma 6cmpoennvimu oamuuxamu: JJamyaux
pH ¢ OuanazoHom usmepenus ne yice vem
om 0 0o 14 pH [Jam4ux
571eKMpPONPOBOOUMOCTU C OUANAZOHAMU
usmepenusa ne yoice yem om 0 0o 200
mCum; om 0 00 2000 mxCm; om 0 0o
20000 mxCm [Jamuux memnepamypbi €
OUANAZOHOM USMEDEHUS He YHCce YeM Om -
20 00 +140C OmoenvHble OQMHYUKU:
Tamuux onmuyeckoil niomuocmu 525 Hm
Arceccyaper: Kabenv USB
coeduHumenvHblii 3apadnoe ycmpoucmso ¢
wabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxkoe pyxo600cmeo no
brenryamayuy yugposoii 1abopamopuu
Habop 1a60pamopHo OCHACMKY
[Ipozpammroe obecneuenue
Memoouueckue peKoMeHOayuu ne mMeHee
40 pabom Hanudue pycckosA3bl4H020
caiima nododepoicku Hanudue
6110€0POIUKO8.

[ugpposas
lrabopamopus no
buonocUU
(yuenuueckasn)

Obecneyugaem 6bINOIHEHUE
nabopamopuvix pabom Ha ypokax no
6uon02UU 6 OCHOBHOH UIKOJIE U NPOEKMHO=
uccnedosamenbCKoli 0eAmenbHOCmY
yuawuxca. Komnnexmayusa.! Fecnpoeoonoii
Mynemudamyux no buonozuu ¢ 3-10
ecmpoennvimu oamuuxamu: JJam4ux
gnasicHocmu ¢ OUana3oHOM USMEPEHUA
0...100% damuuk oceeuyeHHocmy ¢
Duanazonom uzmepenus ne yoce yem om 0
0o 180000 nx Jamuux pH ¢ OuanasoHom
wsmepenus ne yoice wem om 0 0o 14 pH
[Jamuux memnepamypul ¢ QUANA30HOM
wsmepenus ne yoice wem om -20 00 +140C
[Tamuux memnepamypbl OKpyHCarowen
cpedul ¢ OUANA3OHOM USMEPEHUSA He YDice
uem om -20 0o +40C Axceccyapbi:
3apsdnoe ycmpoiicmeo ¢ kabenem
miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Kpamkoe pykoeoocmeo no
bkenayamayuu yugposoi nabopamopuu

ughposas sudeokamepa ¢

66.00




L.]N’g Bnineripuarme Kparkne npamepHbie Texaudeckue | E II(
/n o6opynoBanus T p PBIIO Ly ol T
(PBIIO) 1] PHCTHKH ( ) IMepeHus
MEMANTUYECKUM WMAMUEOM, pa3peuleHue
e menee 0,3 Mnuxc IIpocpammuoe
o6ecnevenue Memoouueckue
pexomenoayuu ne meree 30 pabom
Ynaxoexa Hanuuue pycckoasvlunozo
catima nodoepicKY, Hanuyue
BLUOeopONUKO08
HanmeHnoparue
5 anzﬂena:
KomnsrorepHoe
obopynoBaaue”

Hoym6yx

Dopm-paxkmop: Hoymbyx, Pazmep
Ouazonanu: He menee 15.6 010timos;
Paspewenue skpana: Full HD, Quad HD
unu Ultra HD; Obwuii 06vem
YCIaH06NIeHHOU ONepamuUeHoll namamu. He
menee 8 I'batim; Maxcumanvruviii 06wuii
no00eporcusaemblii 06veM OnepamueHol
namsamu.: He menee 16 I'baitim; Obvem SSD
haxonumens. ne menee 240 I'baiim;
becnpoeoonas ceasv. Wi-Fi; Konuuecmeo
scmpoennvix 6 kopnyc nopmog USB: ne
venee 2, U3 KOmopuix He menee 1 00NxHCHO
Goims USB eepcuu ne nuoice 3.0;
Paspewierue 636-kamepul, Mnuxcens. He
enee 0.3; Bempoennvlii MUKDOGOH,
Kiiaguamypa ¢ packaaoxkoll u MapKupoeKou
wnasuw QWERTY/HIJVKEH; IToddepoicka
cmandapmoe 6ecnpo6oOHOU CEA3U:

802. 11a/b/g/m/ac; TIpouzsodumenbHocms
npoyeccopa (3nauenue noxasamena « CPU
Mark» no mecmy «Laptop & Portable CPU|
Perfomance»
hitp.//www.cpubenchmark.net/laptop. html):
ne menee 5000 eounuy; Haruuue
MAHURYIAMOPA Mblib 6 KOMIIeKme. 0a;
Vemanosnennas onepayuonHas cucmema ¢
Ppaghuueckum nonb306amenbCKUM
unmepgheticom, c6e0eHUs 0 KOMopom
sKIIOUEHbL 8 €0UHbLI peecnp POCCUUCKUX
npoepamm ONA 3NEKMPOHHBIX

LIV UCTUMENbHBIX MAWUH U 6a3 OQHHBIX,
Vemanoenennulii nakem o@ucrozo
pozpamMmHo20 obecnedenus,
cosmecmumozo ¢ YCmaHo6nenHou

NepayuoHHOU CUCMeMo, c6e0erUs 0
ﬁomopom GKITOYEHBL 8 eOUHbLU peecmp

44.00




Ne HaumenoBanue e E
° b€ TeXHH
L/ oGopyaoBanus P PHMER i AURHNA (e agecTBO
n xapakrepucTuku (PBIIO) H3MepeH
(PBI1O)
DOCCUTICKUX NPO2PAMM O FNEKMPOHHBIX
BLIYUCTUMENIbHBIX MAWUH U 6A3 OQHHDLX.
Haumenosanne nanpasienus: "fononnumensvHoe obopyooearnue”
HaumernoBanue
pasnena:
"KoMmnproTepHOe
oOopynoBanne"
HamvenoBanue
pazzena:
"TexHonmoruyeckas
HAIPAB/ICHHOCTH"
O6pazosamenvhbiti HAGop Oondicer bbimb
peOHasHayen 0N U3y4eHus
DO6OMOMEXHUYECKUX MEXHON02U, OCHO8
UHGOPMAYUOHHBIX MEXHON02UH U
MEXHON0ZUT NPOMBIUACHHOU
A6 MOMAMUSAYUY, a MaxKx’ce MexHoNo2ul
POMOMUNUPOGAHUS U AOOUMUBHO20
npouzeoocmsa. B cocmas nabopa
DONICHBE BXOOUMb KOMPAEKMYIOUUe U
yempoticmea, obnadaioujue
KOHCMPYKMUBHOH, annapamuou u
poz2pammHOll COBMECMUMOCTbIO OpY2 C
Opyeom. 1) Komnnexm KOHCHPYKIMUGHbIX
bIeMEeHMOE U3 Memania U NIACmuKa Ons
. lcbopru modeneti MaHUNYIAYUOHHBIX
O6pazoeamenvHbulii P Ty =
poboMO8 ¢ y2n080U KUHEMAMUKOY,
HaOOp ONA U3YHEHUS u &
110CKONAPANNENbHOT KUHEMAMUKOU,
HO2OKOMNOHEHMHBIX =
Delta-kunemamuxoi. 2)
060momexHu4ecKux e wm. 22.00
. HnmennexmyanbHvlii cepeoMoOyRb C
YHMe2PUPOBAHHOTE CUCEMOU YNPAGNEHUS -
AHURYTAYUOHHBLX
ne menee 7um. Cepeomooynb 00ndHCeH
pobomoe

o6naoame UHMe2PUPOBaHHOU cucmemo
ynpasnenus, obecneyueaioujeii 06pamuyio
65136 WU KOHMPONL RAPAMEMPOE -
MONI0DICEHIE 6ANA, CKOPOCHTb BDAWEHU,
Hazpy3ka npueooaq, a maxoice
obecneuusarouei 603MOHCHOCMb
nocnedosamenbHo20 NOOKNIOYeHUA Opye C
Opyzom U ynpasneHus cepeomMooyiamu no
nocned06amenbHOMy NOYOYNNEKCHOMY
acunxponnomy unmepgeiicy.  3)
PobomomexnuvecKuii KOHmMponiep,
npedcmasnsrouuti co60u MoOynbHOE
yempoiicmeo, exuodalowyee 6 ceda
0OHONNAMHBLE MUKpOKOMNIBIOMep ONLsL
6bLNONHEHUSL CLOJNCHBIX BbIYUCIUMENbHBIX




Ne
in/n]

HaumenoBanne

ofopynoBanus
(PBIIO)

KpaTrkne npuMepHbIe TEXHHYECKHE
xapakrepuctuxu (PBIIO)

Eaunuma
M3MepeHH

OJIHYIECTBO

onepayuil, nepugheputinoiii KoHmponnep
0151 YNPAGHeHUA GHEULHUMY YCMPOTICIMEamu
U namy pacuiuperust Ons nOOKII0YeHUs
HewHux ycmpoticme. Mooynu
pO6OMOmMexHU4ecKo20 KOHmponepa
Don2icHbL 061a0amb 00HOBPEMEHHOT
KOHCMPYKMUGHOU, annapamuou u
po2paMMHOTl coBMeCmUMOCMmbIo Opye C
Opyeom. PobomomexHuveckuil KOHmponnep
00n2ICeH YOOBNEeMEOPAMb MEXHUYECKUM
XAPAKMEPUCMUKAM: KON-60 A0ep
BCMPOEHH020 MUKDOKOMNbIOMEDA - He
rueuee 4, maxmoeas yacmoma a0pa - He
menee 1,2 I'Ty, o6vem O3Y - ne menee 512
M6, Hanuuue unmepgeticos - SPI, I12C, 1-
wire TTL, UART, PWM, yugposuie - ne
Menee 16 wim u anano206vle NOpmol - He
menee 8 wm 0N NOOKNIOYEHUA BHEULHUX
yempoticme, 6CMpoeHHbL MUKpogon, a
maxoice WiFi unu Bluetooth ona
KOMMYHUKAYUU CO BHEULHUMU
yempoiicmeamu. Pobomomexnuueckuii
KOHMpOLLEp O0NdICcer 0becnevusamsy
603MOIICHOCING NPOSPAMMUPOBAHUS C
nomowyvio cpedcme szvikoe C/C++, Python
i c60600H0 paAcnPOCMParAemMoti cpeodbl
Arduino IDE, a makoice ynpaenenus
00e/IAMU POOOMOMEXHUYECKUX CUCTEM C
nomowwio cpedet ROS. 4)
ITpozpammupyemolii KORMpPONIEp - He
menee lum. IIpoepammupyemolii
coHmMpONLep OONHCEH NPEeOCmAasiiAmb
c0601i GbIYUCIUMENbHBLH MOOYD,
o6radarouum YyugdpossuiMu nNOPMamu - He
MeHee 8 uim U AHAN0208biMU NOPMAMY ~ He
menee 16 wm, unmepgeiicavu UART,
[2C,SPI, TTL, a maxoice mooynem
6ecnpoeoonoti ceasu muna Bluetooth wiu
WiFi ons co30anus annapammio-
IpOZPAMMHBIX PEUIEHU U
rrmmyMHblx/CMapm fml'rr!_ycmpoﬁcme aﬂﬂ
paspabomxu pewenui """ Himepnem
gewen"""". 5) IInama pacuuperus
pozpamMmupyemo20 KOHmMponiepa — ne
menee Twm. IInama pacuiuperus 00NdCHA
obecnewusams 603MONCHOCMb

noOKNIOYEHUS YHUBEPCANbHO20




Ne FpEhonanue Kparkue npuMepHbIe TeXHHIecKkHe | Exnnnm JK
6 na
w/m  ° oggﬁ%;{ i xapakrepuctuku (PBIIO) [H3MepeHH Sl s

BLIUUCTUMETLHO20 MOOYIA K cemu
nocpedcmeom unmepgeiica Ethernet.
ITnama pacuiupenus QondicHa obraoame
nopmamu 6600a-661600a 015 NOOKNIOYEHUS
YUPPOBLIX U AHANO208bIX YCIMPOUCME — He
venee 40 wm, unmepgetic SPI1u
603MONHCHOCNBIO NOOKNIOYEHUS GHEUHET
kapmuer namamu. 6) Mooyne mexnuyeckozo
spenus, npedcmasnaowull cobot
YCIMPOUCMBO HA 6a3e 6bIHUCTUMENBHOO0
MUKPOKOHMPOILEPA U UHMESPUPOBARHOU
kamepbl, obecneyusaroujee pacnosHaeanue
npocmertiuiux u300pasicenull Ha Mooyne 3a
cuem cobCmMEeHHbIX 8bIYUCIUMENbHBIX
Bo3mooicHocmell - ne menee lwm;

IModyib mexHU4ecK020 3perus O0NNCEH
0becneuusams 603MOUCHOCHb
KOMMYHUKAYUU C AHANO2UYHBIMU
MoOyaaMU nocpeOcmeom wuHel Ha base
nocnedosamenvHozo unmepgetica ¢ Yenvio
DanvHetiuetl nepedadu pe3ynomamos
usMepenuti 2pynnel MoOyael Ha
YnpagGsioujee bl UCIUMENbHOe
yCmpoticmeo, NOOKNIOYEeHHOe K OaHHOU
wiune. Mooyib mexHUu4ecko20 3peHus
Donoicen obecneyusams 603MOACHOCMb
ocyuecmenime HACMPOTIKY MOOYA
MeXHUYECKO20 3PEHUs - HACMPOUKY
brcnosuyuu, bananca benozo,
/8eMOPASTLOCIMHBIX COCMABNAIOWUX,
hnowadu obrapyoicueaemoti obracmu
1300padicerHus, OKpy2nocmu
o6Hapyscusaemoti 061acmu u300pasicenus,
honooicerue obHapyscusaemvix obnacmed
omuocumensro opye opyea. Mooy
MeXHUECK020 3PEHUA OONHCEH
oBecneuusams 603MONCHOCHT HACMPOUKY
Ha 00HOGPeMEHHOE 0OHAPYICEHUE He MEHee,
10 paznuunvix 0OUHOUHBIX 0OBLEKMOE 6
cexmope 0630pa, 1ubo ne menee 5
cocmasHbix 066EKMO8, COCMOAWUX U3 HE
Menee 3 paznuyHbIx 2paguieckux
npumumueos. Mooyne mexHu4ecko2o
spenus Qovicen 061a0ams 6CMpOEHHbIMU
unmepgeticamu — USB, UART, I-wire TrL,
[2C, SPI 015 KOMMYHUKAYUY CO BHEUWHUMU

odKniouaembimu yempoticmeamy. 7) B




Ne Haupenonanps: Kparkue npaMepHbIe TEXHHYECKHE E,uunuuaﬂ‘n
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cocmas nabopa QONNHCHBL 6X00UNMb
YUPPOBLIE UHPOPMAYUOHHO-CEHCOPHBIE
MoOynu, npedcmasnarouue cobo
yempoticmea Ha 6a3e NPoZPAMMUPYEMO20
KOHMPONNEPA U USMEPUMENbHOZO0
bremenma. Llugppoeoti modyne OOnICEH
ob6radams 6CMpPOEHHBIM
MUKPOKOHMPONLEPOM (MAKMOBAA
yacmoma - He menee 16 MI'y, wuna
Oannwvix — He menee 8 Kbaiim),
unmepeticamu Onst ROOKTIOYeHUA K
sHewHuM yempoicmeam: yugpossie u
ananozo6wvie nopmel, 1-wire TTL, pazvem
muna RJ. [Jugpposoii modyns 00ndiceH
obecneuusamsb 603MONCHOC
KOMMYHUKAYUY € AHANO2UYHBLMY
MOOYNAMU NOCPEOCBOM WiUHbL HA base
nocredosamenvrozo unmepgeica ¢ yenvio
Oanvretiuieti nepedayu pesynbmamos
3Mepenuil 2pynnbl MOOYRel Ha
Ynpacialoujee BblYUCTUMeNbHOEe
yempoticmeo, NOOKNIOYeHHOe K OaHHOU
wune. B cocmas Habopa 00nICHO
6x00umb: YUpPo6oH MOOYIL MAKMOBOU
KHONKU — He MeHee 3um, Yughposol
MOOYIb CEMO0U00a — He MeHee Swm,
yUpPoBOT MOOYNL KOHYEE020
npepricamens — He menee 3uim, yugpoeot
MOOyNbL damuuka ysema — He menee luim,
yughposoii modyne RGB ceemoouooa — He
menee luum. 8) B cocmas Habopa 00NiCHbL
6x00uUmb neMmeHmbl 04 COopKu
saiyymnozo saxeama: 6aKyyMHAA
npucocka — He menee Iuum,

e KMPOMAZHUMHbIH KIAGNAH — He Menee
Jwm, eaxyymuwlil HAcOC — He menee Tuim.
9) B cocmas nabopa 0ondicen 6x00ums
YueOHbIT KOMMWIEKM, graroualouuti 8 cebs
yuebroe nocobue, Habop bubnuomex
mpexmepHbIX 2/1eMeHmo8 Ona
npomomunupoganus mooeneu
MaHUNYAAYUOHHBIX POBOMOE, @ MaKdice
npozpammnoe obecneuenue On pabomut ¢
habopom. IIpozpammuoe obecneverue
DonoicHo obecnevusams mpexmepHyIo
susyanusayuio mMooeny ManunyIAYyuoHHo20
oboma (c y2noso, NI0CKONApPANIeNbHOU U




Ne Hawicenanguue KpaTkue npuMepHbIe Te E
2 nJ oBopyonamms p pumep XHAYECKHE JAHAA

(PBIIO) xapakrepucrukn (PBIIO) lE3Mepenn 0JIHYECTBO|

Oenbma-KuHeMamuKkot) 6 npoyecce
pabomut, 06ecne4ueams NOCMpoeHue
npoCcmMpaHcmeeHHol mpaeKkmopuy
06UICEHUS. UCHONHUMENBHO20 MEXAHUIMA
MaHunyIAYUOHH020 poboma,
BO3MOJICHOCMb 3A0AHUA
10Ced06AMENbHOCIU MOYeEK ONLA
MpOX0JICOeHUA Yepes HUX UCNONHUMENbHO20
Mexanu3ma MaHURYIAYUOHHO20 poboma.
ITpozpammnoe obecnedenue OONNCHO
DYHKYUOHUPOBAMDY, KAK 8 OMOENLHOCMU 8
sude cpedvl MOOENUPOBAHUS, MAK U 8
peoicume MOHUMOPUH2A 8 PEATbHOM
GpeMeHU NPU NOOKIIOYEHUY MOOENY
Manunyiamopa nocpeocmeom
POOOMOMEXHUYECKO20 KOHMPOLAEpa.
[Ipoepammuoe obecneueHue O0NHCHO
obecneuusams 803MONCHOCTb NOCMPOEHUSA
epaghuKo6 3a0aHHBIX U MEKYUJUX
0606UerHbIX KOOPOUHAM
MaHUNYIAYUOHHO20 poBoma, 2paguKos
sHaueHuti CKopocmel U YCKOPeHUA,
epaguxos paciemmubix SHA4eHU HAZPY3KU.
[Tpozpammmoe obecnedernue OONNHCHO
no360naMs 300a6aMb
10C12006AMENLHOCHTL NEPeOBUIICeHUN
manunynamopa nocpedcmeom nabopa
KoMano @ broYHO-2paAPUHECKOM
unmepdpeiice. Vuebroe nocobue OONAHCHO
cooepaicames mamepuanst no paspabomie
mpexmeprbLx mooeneti MOOULbHBIX
p060MOB, MAHUNYIAYUOHHBLX POBOMOEB C
PA3IUYHBIMU MUNAMY KUHEMAMUKY
(Y2n08as KUHeMamuxa, niocKo-
napaiienbHan KUHEMamuKd, Oeloma-
wunemamura, SCARA unu peruasicnan
cunemamura, niamgpopma Cmroapma u
M. n.), UHCMPYKYUU RO RPOEKMUPOCARUI0
p060MOB, UHCTPYKYUU U MEMOOUKY
OCYULeCMBNEHUA UHIICEHEPHBIX PACYEmOos
npu NPOeKMUPOGanUY (pacyiemsl Hazpy3Ku
1 MOMEHMOB, PAciem MOUHOCMU
npueod0s, pacuem napamempos
cuHeMamUKy U M.N.), UHCMPYKYUU o
paspabomxe cucmem YnpasneHua u
npozpammHo20 obecnedenus Ona
npagnerus, pobomamu, UKCMpyKyuu u
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memoouxu no paspabomye cucmem
VIPABAEHUS C dNeMEHMAMU
UCKYCCMBEHH020 UHMeNleKkma u
QUIUHHO20 00YYeHUs.

ObpazosamenvHblii
KOHCMPYKMOP ONA
MPaKmMuKy 6104H020
MPOZPAMMUDOBAHUSL C
KOMNIEKMOM
Oamuukoe

ONA UBYHEHUA OCHOG PODOMOMEXHUKY,
Demanet, y3n068 U MEXAHUIMOG,
HeoOX00UMbIX 0N CO30AHUA
po6omomexHuyeckux ycmpoiicme. Habop
peocmasnaem coboil KOMIAEKM
CHIPYKIMYPHBIX 91€MEHMO8,
COCOUHUMENbHBIX S/IeMEHMO8 U
DICKIMPOIMEXHUYECKUX KOMNOHEHINOS.
Habop nossonsem npogooumse
DKCnepumenmol no npedmemy Quauxa,
co30asams 1 NPOSPAMMUPOBAMND
cobupaemuie MoOeNU, U3 KOMNOHEHMO8,
6X00AUUX € €20 cOCMmAg, pabodue Mooenu
MOOUNLHBIX U CAYUOHADHBIX
pOOOMOmMeXHUYECKUX YCmpoUcme ¢
aeMoMAmMu3UPOBAHHBIM YNPAGNEHUEM, 8
moM Yucie HA KOAECHOM U 2YCeHUYHOM
X000y, & MaKHce KOHCMPYKYU, OCHOBAHHBIX
1Ha UCNONBL306AHUU PANULHBIX 6UO0E
nepeday (8 Mom Yucie 4epesHHbIX U
BYOUambIX) a MaKsice puiiazoe.
Bcmpoenrble 6ecnpogooHbie cemegble
pewenus (Wi-Fi u Bluetooth),
8O3MOICHOCTND UHMESPAYUU C
ecnnamivim obnayunvim 110,
obecneuusalom 603MONCHOCHb
NpaKMULecko20 U3YHeHUs MeXHON02UH
uHmepHema éetyell i OCHOG
UCKYCCMGEHHO20 UHMENIEKMA.
Obecneuugaemcs 603MONHCHOCHD
06beOUHEHUA HECKONbKUX pOOOMOE,
cobpannvix u3 NoO06HLIX HADOPOE, 6
LpynnbL ¢ CemeguiM 63aUMO0etiCmeue.
[Ipedycmompend ONnyUOHAIbHAA
503MODICHOCHb PACULUPEHUS
DononnumenbHLIMU KOMROHEHMamuy (He
exo0aUUMU 8 CIMAHOGPMHYIO
coMPIEKIMAYUIO), HO3BONAIOUWUMU USYYAD
MexHUYecKoe 3peHue U NPOMbIUNEHHYIO
po6omomexnuxy. Ilpedycmompena
s03MO2ICHOCTL paBombl Habopa ¢
ONOJIHUIMEALHBIMU 0ONAYHBIMY

ob6omomexnudeckuil HAGOP NPeOHASHAYEH

uim.

22.00
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cepsucamu. IIpedycmompenot MUHUMYM
06a NPOZPAMMUDYEMBIX KOHMPOANEpa 8
NAACTIUKOBYIX KOPHYCAX, NO360AI0OUUX
00HOGpeMeHHO co30asamsy 2 eapuanma
p06011106 PAITUMHOZ0 HAZHAYEHUA,
UMEIOUUX B03MOJICHOCMY pabombl KaK 6
NOMOKOGOM pedicume, Max U A8MOHOMHO;
103601101UX peanuzoeams 0byyenue
NPO2PAMMUPOBAHUIO 8 HECKONLKUX CPeoax
paspabomKu Ha PazIUYHbIX A36IKAX (K
punepy, 6 cpedax Mblock, Arduino IDE,
Ha sizvikax Scratch, C, Python, micro
Python). Kax munusym 0OuH u3
KOHIPOANEPOG UMEEHT 6CIPOEHHYIO
onepayuoHHyIo cucmemy, ecmpoetrHuvie Wi-
Fi u Bluetooth, nopm Ons noOKAIOYeHUA
nOC1e006AMENLHO COCOUHAEMBIX BHEULHUX
yempoiieme (e menee 20 00HO8peMEHHO
nodkniouaemuix yempoticms). Kax
MUHUMYM OOUH U3 KOHMPOLNEPOS8 UMeem
803MO2ICHOCML 001OGPEMEHHOU 3aNUCY He
meree 8 npozpamm, ¢ 603MOICHOCHILIO
neperKiioYerua JME*J!C()y numu. Kax
MUHUMYM OOUH U3 KOHMPONNEPO8 umeem
noanoyeemuotil oucnned (IPS),
03601510UUll BbIGO0UMb OaHHbBLE C
Oamuiros 6 gude mabnuy u 2paguxos, a
maicice c030a6a1Mb 6CMPOEHHbLE 8
KoHmponnep eudeouzpel. Konuwecmeo
CEeHCOPO6 U UCNOTHUNENbHBIX YCMPOUCT,
GCIPOCHHBIX 6 0OUH U3 KOHMPOLNEPOS, ~ He
menee 10 wm. Obujee konuvecmso
biremenmog 6 natope ne mernee 400 wm., 6
MoM HUCIE ROOKATOYaAeMble MOOYIU. -
Bluetooth modyib, - 0BOUHOU 0AMHUK
1L, - YIbIMPA3IGYKOBOU OamYUK
paccmosnus, - OanIuK yeema, - 0am4ux
acanus anexmpomexanudeckuti, - IR
100)Ib, - MOMOP NOCMOAHHO20 MOKA €
peQyKimopom — ne mexee 2 wm., -
cepeonpu6od, - myom OUCMAHYUOHHO20

- ynpasnenusn IR. Habop donoicen 6oimb

VKOMIAEKMOBAH AKKYMYIAMOPHbIMU
6amapesvu. IIpoepammuoe obecneyenue,
UCNOb3YemMoe Ol IPOZPAMMUPOEAHUS
cobupaemeix pobomMomexHudecKux
00eneti u yempoiicms, Q0NJNCHO bbinb
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DocmynHo Ons 6ecniamno20 CKAyusanus
w3z cemu Humeprnem u nocneoyioujezo
UCHONIL30BAHUAL.

Obpazosamenvubvlil
Habop NO MeXanuxe,
MexampoHuKe U
pobomomexnuxe

Habop 0ondicen Goimb npeoHasHayeH ons
posedenus yueOHbIX 3aHAMUY 1O
U3YYEHUIO OCHO8 MEXAMPOHUKU U
poboOmMomexHuUKY, NPAKMUYECKO20
pumenerus DA306bIX INEMEHMOE
5IeKMPOHUKU U CXeMOMEXHUKY, a4 MAKIICe
Haubonee pacnpoCmpanerHoll 31eMeHmHOU
6361 U OCHOBHBIX MEXHUYECKUX PEUleHUd,
PPUMEHACMBIX NPU NPOCKMUPOGAHUY U
MPOMOMUNUPOSAHUY PASAULHBLX
UHOICEHEPHBIX, KUOEPHEeMUUECKUX U
scmpaueaemvix cucmem. B cocmas nabopa
00HCHBL 6X00UMb KOMIIEKMYIoujue U
ycmpoiicmea, obradarowue
KOHCMPYKMUGHOT, SNeKMPUYECKOT,
annapamuoi u npoZpamMmHoU
coemecmumocmuio Opye ¢ opyzom. B
cocmas nabopa 0ondicen 6x00UmMb
KOMANEKN KOHCMPYKIMUGHBLX 3/1eMEHMOE
u3 memania ona coopku makema
MAaHUNYIAYUOHHO20 POOOMA U KOMNNEKM
MeMANNUYEeCKUX KOHCMPYKMUBHbIX
bemenmog 01 cO0pKU Makema
MobunbHo20 poboma. B cocmae nabopa
D ONICHBL 6X00UNb NPUE0OA PA3IUYHO20
muna: Momopwl ¢ UHMEZPUPOBAHHBIM UIU
grewHuM OaMYUKOM NOAONHCEHUS — HE
venee 2uim, cepeonpugo0d Gonbuol — He
menee 4um, cepeonpuUBoO MAnblil — He
venee 2um, NPUGoO ¢ 603MOANCHOCHIBIO
ynpaeneHus 6 ulazo6om pedcume — He
menee 2uum. B cocmas Habopa 00NJCHE!
bx00Uumb snemenmer Ons c60pKu
BAKYYMHO20 3aX6aMA; 8AKYYMHAA
npucocka — ne menee luim,
HIeKMPOMASHUMHbLI K1aNnaH — ne MeHee
Tuum, eaxyymuuiii Hacoc — He menee luim.
B cocmae nabopa 0ONdHCHA 6X00UNMb
bnemenmuan 6aza 0ns
NpOMOMUNUPOBAHUA: NAAMA ona
Gecnaeunoz0 NPOMOMUNUPOEAHUA,
omnexm HpPoBOO0E PA3NIUYH020 Muna u
DuHbL, KOMIILEKM PE3UCMOpPO6, KOMRIEKM
8emoOu0006, CEMUCE2MERMHbLY

uim.

44.00
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UHOUKaAmop, oucnaet JKK-muna, knonku —
He MeHee Suum, nomeHyuoMempul — He
Menee 3utm, UHGPAKpACHBIL OamuUK - He
Menee 3wm, ynompaseykoeot 0amuux - He
mernee 3uim, 0amuuK memnepamypol - He
Menee luim, OamyuK 0CeeUyeHHOCMU ~ He
menee lwum, mooyne Bluetooth — ne menee
[wim, mooyne HK-npuemnuxa — ne menee
lwm, mooyne UK-nepedamuura ¢ éude
KHONOYHO20 nynvma ynpasnenus — lum,
aKKymynamop — He meree lwm, sapsaonoe
ycmpoticmeo — ve menee lwum. B cocmae
Habopa 00NJICeH 8X00UMb MYIbMUOAMYUK
015 USMepeHUA memnepamypbol u
GAAHCHOCMU OKPYIICaIoujeli cpedsl — He
venee luim. Mynomuoamuux 00ndCceH
obadams ecmpoenHbIM
IMUKDOKOHMPONNEPOM (MaKmoseas
yacmoma - He menee 16 My, wuna
Oannvix — ne menee 8 Kbaiim),
uHmepgeticamu Ons NOOKNIOHEHUS K
GHEUHUM YyCcmpoticmeam. yugposvie u
ananozoevie nopmul, 1-wire TTL, pasvem
muna RJ. B cocmas nabopa oondicen
6X00UMb KOMNIEKM YHUGEPCANbHBIX
BLIYUCTUMENbHBIX MOOYIEH,
npedcmasnsowux coboti basosyo niamy,
nnamy pacuupenus Ons cemeso2o
63aUMOO0CTICIMEUS U NIANY NOOKNIOYEHUs.
cunoeoil Hazpysxu. Bxooawue 6 komniexm
yempoticmea 0ondicHbl 061a0ame
00HOBpEMEHHOT KOHCIMPYKMUGHOU,
bexmpudeckotl, annapamuoil u
MpOZDAMMHOT COBMECTMUMOCHbIO OpYe C
opyeom. Bazosas nnama ynueepcanorozo
gb1UUCIUMENLHO20 MOOYA OONICHA
npedcmasname cob0ti NPoPAMMUPYeMmblil
xoumponnep 6 cpede Arduino IDE unu
ananozuyHvix c60600HO
pacnpocmparsieMeix cpeoax paspabomxu.
bazoeas niama ondicHa 0bnadams
scmpoennvimu unmepeiicamu On
NOOKNIOHEHUS YUPPOBLIX U AHANO208bIX
yCmpoLicms, 6CMpOeHHbIMU
unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. IInama
acuupenus 0ondcHa obecneiueams
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BO3MOJICHOCINL NOOKNIOYEHUS

Kk cemu nocpedcmeom unmepgheiica
Ethernet. [Inama pacuiupenus OONHCHA
o6nadams nopmamu 6600a-661600Q ONA
MOOKMIOYEHUS. YUDPOBLIX U GHANO206bLX
yempoticme, unmepgpetic SPI u
603MOACHOCINBIO NOOKIIOYEHUS 6HEUHEeU
kapmol namamy. IIhama pacwuperus ons
HOOKIOYEHUA CUNOBOU HAZPY3IKU OONIICHA
06ecne usame 603MONACHOCHIL NPAMO20
FOOKNIOYEHUS BHEULHETI CUNIOBOU HAZPY3KY,
(a4 MaKoice pezyiupyemolt HazpysKu
nocpeocmeom PWM unmepgpeiica. B
cocmae Habopa Oonxcer 6X00UMb
npozpamMmupyemvlii KOHMpOLep,
0becnequsarouuli 603MOHCHOCHb
ocyuecmenims paspabomiy
NpOSPaMMHO20 K0OQ, UCHONL3YA
uHCmpymenmaputi cped paspabomxu
Arduino IDE u Mongoose OS u A3b1k08
npozpammuposanus C\C++, JavaScript.
ITpozpammupyemulii KOKMPONLEP OONHCEH
obnadame nopmamu 0N ROOKNIOYEHUs
YUPDPOBHIX U AHANLO206bIX YCPOTCME,
6CMPOEHHBIMYU NPOZPAMMUPYEMBIMU
KHONKAMU U SIEKMPOMEXAHUYeCKUMU
MOOYNAMU ONIAL OP2AHUSAYUU CUCTIEMbL
DYYHO20 YNPABNEHUA, 6CMPOEHHbIMU
MpOCPDaAMMUDYEMBIMU CBEMOOUOOAMU ONAL
uHouKayuu pabovezo pescuma,
scmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, I-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa OonJiceH 6X00UMs MOOY/b
mexnuueckoz0 3penust , NPeOCMasIsIOuul
0601l bIUUCIUMENbHOE YCMPOTICIBO CO
GCIMPOEHHBLM MUKPORPOYECCOpoM (KON-60
0ep - ne menee 4uum, yacmoma a0pa He
venee 1.2 I'Ty, 06vem O3Y - He meHee
512M6, 06vem 8CMPOEHHOU NAMAMU - HE
menee 8I'6), unme2pupo6annoll kamepoi
(MaxcumansHoe paspeulerue
suOeonomoxa, nepedasaemozo no
unmepgeiicy USB - ne menee 25 92x1944
0.) u onmuueckoii cucmemoi. Mooynv
Enexuuuecrcoeo 3penus 0onicer obradams

VHUBEPCATLHO2O0 6LIYUCTUMENBHOZ0 MOOYIA
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COBMECMUMOCIBIO C PASIUYHLIMU
NPO2PAMMUPYEMBIMU KOHMPOINEPAMU C
nomouyvio unmepgeticoe - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooynb
MeXHUYECK020 3peHUA OONIJICEH
obecneyusamo 6bINOTHEHUE 6CEX
usMepeHull U 6bIYUCTEHULI NOCPEOCMEOM
COOCMEEHNHBIX BLIYUCTUMENLHBIX
803MOJCHOCMET 6CMPOCHHO20
muxkponpoyeccopa. Mooyns mexrnuyecko2o
3penus 00NoceH obnadams
B803MOACHOCIMBIO KOMMYHUKAYUU C
AHANO2UYHBIMU MOOYIAMU NOCPEOCNEOM
wiunbl Ha 6asze nOC1e006aMeNbHO20
unmepepetica ¢ yenvro OanoHeuulel
nepedauu pe3yivmamos U3MepeHu
epynnel MOOYNell Ha ynpassoujee
BbIYUCTUMENILHOE YCMPOTICMEBO,
nooxnouenHoe k oannou wune. Mooy
MexHUYecKo20 3perus O0NICeH
0becneuusams HaCMPOUKY PENCUMOB
pabomul - HACMPOUKY IKCROZUYUU,
bananca 6en020, Y6EMOPAIHOCMHBIX
cocmasnsowux, nowaou
o6Hapyscusaemoti obnacmu u306pasicenus,
oxpyanocmu obHapydcusaemon obracmu
U306padicens, nonodicerue
obrapyocusaemvix obnacmet
omHocumenvHo opye Opyea, MawiuHHoe
o6yuenue napamempoe HelipoHHbIX cemeil
Ons 06Hapyoicenus 00beKmos, Gopmy u
3aK00UPOBAHHbLE SHAYEHU
o6Hapyscueaemvix mapkepos muna Aruco,
pazmepul 06HAPYIHCUBAEMBIX
OKpyoICHOCMET, K6AOPAMO8 U
mpeyzoNbHUK08, Napamempos
KOHMPACMHOCMUY, pA3MEPO8, KPUBU3HBL U
non0ICeH U PACNOZHABAEMBIX IUHUT.
Habop oondicen obecneyusamo
603MONCHOCb PA3PABOMKY MOOEAU
Mobunbro2o poboma, ynpaensemoi 6 FPV-
pesicume noCpeoCmeom nPopamMmrHo2o
obecneuenus 0Nl NePCOHANbHO20
KOMILIOMEPa U MOBUNLHBIX YCMPOUCME HA
6aze OC Android unu I0S,
obecneuusaionje20 603MOHCHOCHL
npaenenus MobunbLHbIM poGomom u
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8CIMPOEHHBIM MAHURYAMOPOM
hocpedcmeom zpagpuueckoeo unmepdetica,
srooYarowum 6 cebs Habop KHONOK U
nepexaroyamenct, ocoticmux, obaracmo
ot omobGpadicerus 6udeo. Habop oondicen
0becnequeanv 603MONCHOCMb U3YHEHUS.
0cHO6 paspabomxu NPO2PAMMHBIX U
annapammvlx KOMNIEKCO8 UHIICEHEPHbIX
cucmenm, pewenuti 8 cipepe ""Humeprem
seweti"", a maxoice pewienuil ¢ obnacmu
POBOMOMEXHUKY, UCKYCCMBEHHO20
UHMENNeKma u MAuuHHoz2o obyyenus. B
cocmas nabopa 00124CHO 6x00umb nocobue
10 U3YUEHUIO OCHOE INEKMPOHUKU U
cxemMomexHuxuy, peuleHui 6 cgepe

" Humeprem eéewjei”", paspabomxu u
npomomunuposanuio mooeneti pobomos. B
cocmag Habopa 00NHCHO 8x00umb nocobue
10 u3yUeHUIO OCHO8 Pa3pabomKy cucmem
MexHUYecK020 3peHUs U JNeMEHMO8
LICKYCCMBEHHO20 UHMENIEKMA.

3

HanMmenoBaHue

HAIIPABIECHHOCTD"

paszena: MJ
"EcTecTBeHHOHAYYIH

Ha6op OI'3 no xumuu

B nabop 6xodsm 6ecvl 1ab0pamopHole
baexmponnvie 200 2, chupmoexka
nabopamopHas, 60pOHKA KOHUYECKAs,
nanouka cmexisunas, npobupxa ILX-14 (10
humyx), cmaxan evicoxuil ¢ Hocuxom BH-50
c MmemKoil (2 WmyKu), YUIuHOp
wsmepumenvoiii 2-50-2 (cmexasinubl, ¢
ipumepmoil KpuLuKot), wmamug Ona
npobupox Ha 10 2néso, 3axncum
IpOOUPOUHBLIL, UNAMENbL-N0CEYKA 3
wumyru), Habop PraxoHos ONA XPaHEHUA
pacmeopoe u peakmueos (06vem gnarxona
100 ma - 5 komnaexmos no 6 wimyx, 06vem
@naxona 30 mn - 10 komnaexmos no 6
WMYK), YUIUHOP USMEPUMENbHbIY C
wocuxom 1-500 (2 wmyxu), cmaxkan
evicoxuii 500 mn (3 wmyxu), Habop epuieli
D15 MblbSA NOCYObL (eput ONsL MbINbA
pobupox - 3 wmyxy, epui Ona Molmvs
con6 - 3 wmyiw), xanam Genwiii x/6 (2
LumyKu), nepHamiy pesuHoBbie XUMUYECKUE

motixkue (2 wimyKu), 04Ky 3auUmHsle,

uim.
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Punompuor Gymasicrsie (100 wmyk),
Poprouee 0na cnupmosox (0,33 ). B
cocmae Habop 6x00am peaxmuesl.
ANFOMUHULL, JiCene30, CONAHAA KUCAOma,
Memunopanic, henorgpmaneun, amMmuar,
nepoxcud 600opooa, Humpam cepebpa u
Opyaue; 8 0bweti croxcHocmu - 44
DA3NUYHBIX BEUeCmS, UCNONLIYEMbBIX 0N
cocmaenenus KOMIIEKmMo8 peaKxmueos npu
NposedenUuU IKIAMEHAYUOHHBIX
OKCREPUMEHMOB NO KYDCY WIKONbHOU
XUMUL.

[uppposas
lnabopamopus no
OKONO2UU

Obecneyusaem npoeedernue y4ebrno2o
9KONI02UHECKO20 MOHUMOPUH2A
uHCMpyMenmanvHoimu memooamu. Habop
NpUMEHAEMCS NPU UZYYEHUU IKONO02UU,
buonozuy, xumuu, zeozpaguu u
MpUpoOoseders, a maxoice Ons
UHOUBUOYAILHBIX UCCIE008AHUA U
MpOoeKmHOU OeamenbHOCMU WKONLHUKOS.
Komnnexmayus: becnpoeoonoti
MYTbMUOGIYUK HO IKON02UYECKOMY
MOHUMOPUHZY C 8-10 BCMPOEHHBIMU
Damyuxamu: Jamuux HUumpam-uoHoe
Tamuux xnopuo-uonos Jamvux pH ¢
Ouanazonom usmeperus xe yoice yem om 0
0o 14 pH [Jlamuux enasxcnocmu ¢
ouanasonom usmepernus 0...100% [Jamuux
oceewyennocmu ¢ OUAna3OHOM USMePeHUs
e yoice wem om 0 0o 180000 nx Hamuux
memnepamypol ¢ OUANA3OHOM USMEDEHUS
e yoice uem om -20 0o +140C Jamuuxk
9/1EKMPONPOBOOUMOCHIU C OUANAIOHAMY
usmepenus ne yoce wem om 0 0o 200
hCu; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm Jamuuk memnepamypbl
oxpysrcarouyeti cpeovt ¢ OUana3oHoOM
usmepenus ne yoice wem om -20 0o +50C
Omoenvrble OAMYUKU U MYTbMUOAMHUKU!
Hamuux 36yka ¢ yHKyuei
UHME2PUPOBAHUA C OUANAZOHOM USMEPEHUS,
wacmom e menee wem om 50 'y 0o 8 kl'y;
JTamuux 6NAXCHOCMY NOY6bL C OUANA3OHOM
wzmepenus e yoice wem om 0 0o 50%
[Tamuux oxucu yanepooa ¢ Ouandaionom
usmepenus ne yoce yem om 0 oo 1000 ppm
Mynomudamyux Onmu4eckoil nIomHocmu

wm.

22.00
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1 MYMHOCHU CO 6CIMPOEHHBIMU
Oamuuxamu. Jamuux onmuieckoil
nnomuocmu 470 HM ¢ OuUanasoHoM
usmepenus om 0 0o 2 D [Jamuux
onmuyeckou niomrocmu 525 Hm ¢
ouanasonom usmepenus om 0 0o 2 D
Hamuux onmuueckou nromuocmu 630 um c
Quanasonom uzmepenus om 0 0o 2 D
Tamuux MymHocmu pacmeopos ¢
Ouanasonom usmeperus om 0 0o 200 NTU
Arceccyaper: Kabenv USB
lcoedunumenvuuiii (2 wm.) 3apaonoe
yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
CmepoiceHb Oist 3aKpenienus OamyuKos 6
wumamuee Kpamkoe pyko8oocmeo no
brcnayamayuu yugpoeot nabopamopuu
[IpozpammHoe obecneyerue
Memoouueckue pekoMeHOayUuu He MeHee
20 pabom Ynaxoexa Hanuuue
PYCCKOAZLIYHO20 CAma ROOOEPHCKY,
HanuYue 6UOCOPONUKOS.

Muxpockon yugposoi

Tun muxpockona: buonoeuieckuti Hacaoka
Mukpockona: monoxkynapras Hasnavenue:
abopamopnuiti Memoo uccnedoéanus:
ceemnoe none Mamepuan onmuxu:
onmuueckoe cmexkno Yeenuuenue
muxpockona, kpam: 64 — 1280 Oxynsper:
WF16x Obvexmusbl: 4x, 10x, 40xs
(nodnpyoicunennviii) Pesonveeprasn
bonoska: na 3 obvexmuea Tun nodceemKu:
seprano wiu ceemoouoo Pacnonooicenue
nodceemiu; éepxussa u HudcHAA Mamepuan
xopnyca: memani IIpeOmemuelti CMOonuxK,
wmm: 90 Hemounux numanusi: 220 B/50 I'y
Yucno mezanuxceneii. 1

uim.

44.00

HanmeHoBaHHE HANpa

wrona)”

piaenns: "Bazoean (obazamenvuan uacms) (MaNOKOMRIEKMHAR

HammenosaHue
pazena:
"EcTecTBeHHOHAYYHAs
HAIIPABICHHOCTH
(MaTTOKOMITJIEKTHASI
mxona)”

HanmMenoBaHKE
pasjena:
"KoMIIBIOTEPHOE




HaumeHoBaHHe
Ne Kparxkne npumepHblie TexHuueckne | Enunnna
n/n ofiopyHonamms xapakrepucruxu (PBIIO) msveperns| O TCCTBO
(PBIIO) P P
obopynoBanue
(MaJIOKOMILIIEKTHAS

KoJa)"
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