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POCCHUHCKAS ®EJIEPAILUS
AIMHMHUCTPALIA HEHI/IHI‘PAIICKOVI OBJIACTU

KOMMTET
OBLIEIO ¥ MPO®ECCHOHATBHOI'O OBPA3OBAHUSA
JJEHUHTPAJICKOM OBJIACTH

PACITIOPAKEHUE
« /(CP» WV@JZO rozla Ne 535%’/

OO0 yrBep:xaeHnH HHPPACTPYKTYPHOIO JIKCTA AJIsl OCHAIEHUSA
o6meo6pazoBaTebHBIX Oprauusanui Jleannrpaackoii obnacru,
PacHoJIOsKeHHBIX B CeJILCKOH MECTHOCTH H MaJIbIX ropojaax, Ha 6ase
KOTOPbIX IVIAHHPYETCS OTKPBITHE LIEHTPOB 00pa30oBaHus
€CTEeCTBEHHO-HAYYHOH ¥ TEXHOJIOrH4€CKOH HANPaBJIEeHHOCTH
«Touka pocra» B 2022 roay

B nemsax co3manus u GyHKIIHOHUPOBAHMS IIEHTPOB 00pa30BaHUA
€CTECTBEHHO-HAYYHOM W TEXHOJIOTMYecKoil HampabiieHHOCTH «Touxa
pocta» (manee — LleHTp) B pamMKkax peanu3alivi GeaeparbHOro IPOeKTa
«CoBpeMeHHasl IIKOJa» HalWOHAIBHOro Inpoekra «OOpa3oBaHHe» Ha
teppuropuu JlenuHrpancko obnactu B 2022 roxny:

1. VYTBepmuTh UHQPPACTPYKTYPHBIH JHCT Ui OCHAIIECHHMS
ob1eo6pazoBaTeNbHEIX  opraHmsanuii  JleHMHrpanckod — obmactw,
PACIIONOXKEHHBIX B CEJIBCKOM MECTHOCTH M MalbIX ropojax, Ha 6ase
KOTOPEIX  IUIaHUpyercs  OTKpeiTHe IleHTpoB, 00OpyZOBaHHEM,
pacxXoAHBIMU MaTepHalIaMH, Cpe,I[CTBaMI/I OoOy4eHHs ‘M BOCHUTAHUS
COTJIaCHO TIPHIIOXKEHMIO.

2. KoHTpoip 3a HCHOJHEHHEM HACTOSIIEIO PaCIOPSIKSHUS
BO3JIOXKWTh Ha HaualbHHMKA OTHeNa yIpaBieHHs B cdepe obmero,
JIOTIOJTHUTEIIEHOTO oOpasoBaHusi U BOCIHMTaHHUA KOMHTETA
Bunokxyposa M.B.

3aMecTUTENb NpeAceaaTe/Isi KOMUTETa ﬁg&/’ T.I". PeiGopenkas




ITpunoxeHue

K pacropsDKeHUIO KOMUTETA OOILEro

1 IIPOQECCHOHATBEHOTO 00pa30BaHus
JleruHTpanckoii o6mactu

oT «28» nekabps 2021 roga Ne 3339-p

HudpacTpyKTypHBIii JHCT

Haumenosanue
Kparkne npumepHsblie Texundeckue | Exmanna

/1 060&,’3{_)[]:;;{ i xapakrepuctuku (PBITIO) nsmepennﬂKo‘mqecmo
HanmenoBanne HanpaBaenus: "baszoean (o6azamenvruan wacms)"
HaumeHnoBanue
paszena:
"EcTecTBeHHOHaYYHAas
HAIPaBIE€HHOCTh"
Obecneuusaem 8uiNOIHEHUE
OKCNEpUMERMO8 nO memam Kypca Quauxiu.
Komnnexmayus: becnpogoonoti
Mynemuoamuux no gusuxe ¢ 6-io
ecmpoenHvimu oamuuxkamu: Lugpoeoii
0amuuK memnepamypuvi ¢ OUana3oOHoMm
usmepenus ne yoce wem om -20 0o 120C
[Jugpposoii damyux abconiomnozo
0a6NeHUs ¢ OUANA3ZOHOM USMEPEHUS He
voice wem om 0 0o 500 xlla [Jamuuk
MAZHUMHO20 NOA C OUANA30HOM
usmeperust He yce yem om -80 0o 80 mTn
[lamuux HanpsadjiceHus ¢ OUana3oHamu
Ihugposas U3MepeHUs He yace yem om -2 0o +2B; om
-5 00 +5B; om -10 00 +10B; om -15 0o
nabopamopus no wm. 66.00

+15B [amuux moxa e yice yem om -1
00 +1A4 [Jamuuk axcenepomemp ¢
noxaszamenamu e meree yem: £2 g; +4 g;
+8 g Omoenvruvie ycmpoticmea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B
Axceccyapur: Kabeno USB
coeOunumenvublil 3apsoHoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxmop ons
npoeedenus sxcnepumenmoé Kpamxoe
DYKOBOOCMBO NO IKCHAYamayuu yugpoeot
nabopamopuu IIpoepammuoe obecneuerue
Memoouueckue pexomenoayuu (40 pabom)
Hanuyue pyccKoA3b14H020 cauma
noodepoicku Hanuuue 6U0e0ponuKos.

idbusuxe (yuenuuecrkas)

[Jugpposas Obecneuusaem blNONHEHUE . 66.00
nabopamopus no abopamopnvix pabom no Xumuu Ha




/1

HaumeHnoBaHue
odopynoBaHus
(PBITIO)

KpaTkne npuMepHbIe TEXHHYECKHE
xapakrepucTtuku (PBIIO)

Exguauna
H3MepeHHs

KoamaecTBo

umMuu (yuenuyeckasn)

VPOKAX 8 OCHOBHOU WKOJIE U NPOEKMHO-
UCCcne008amenbCKoll OesmenbHoCmuy
vuawuxcs. Komnnexmayus:
becnpo6oOHOl MyTbmUOamyuK no Xumuy ¢
3-ma 6cmpoennvimMu Oamyuxamu: JJamuuk
pH ¢ ouanazonom usmepenus He yoice uem
om 0 0o 14 pH [lamyux
BEKMPONPOBOOUMOCINU C OUANAZOHAMYU
usmeperus ve yxce wem om 0 0o 200
mxCm; om 0 00 2000 mxCm; om 0 0o
20000 mxCm Jamuux memnepamypot ¢
0UANAZOHOM UIMEDPEHUA He YHCe YeM Om -
20 00 +140C OmoenvHbie Oamyuku:
Tamuux onmuuecko niomuocmu 525 Hm
Uxceccyapui: Kabeno USB
COeOuHUmMenbHbLl 3apaoHoe ycmpoucmeo ¢

4.1 Low Energy Kpamxoe pyxo8oocmeo no
brcnryamayuu yughpoeot nabopamopuu
Habop nabopamoproti ocCHacmku
ITpozpammuoe obecneyerue
IMemoouueckue pekomeHOayuyu He Menee
40 pabom Hanuuue pyccKosa3614H020
catima noooepoicku Hanuuue
6U0EOPONIUKOS.

kabenem miniUSB USB Aoanmep Bluetooth

[{ugpposas
1abopamopus no
buonrozuu
(yuenuyeckas)

Obecnevusaem 6bINOIHEHUE
nabopamopuvix pabom Ha ypoxax no
6UON02UU 8 OCHOBHOT WKONE U NPOEKMHO-
UCCe008aMeNbCKOU OeamenbHOCHu
yuawuxcs. Komnaexmayus: becnpo6oonoti
MYTbMUOAmMuuK no 6uono2uy ¢ 5-10
ecmpoennvimu oamuuxamu: JJam4uk
GLAANCHOCU C OUANAZ0HOM USMEDEHUS
0...100% Hamuux oceewjenHocmu ¢
Ouanazorom usmepenus He ysce yem om 0
00 180000 nx Jamuux pH ¢ ouanazonom
usmepenus ne yoice wem om 0 0o 14 pH
Tamuux memnepamypul ¢ OUAnNa3sOHOM
usmepenusa He yoice yem om -20 oo +140C
Tamyux memMnepamypuvl OKpysicaiouen
CpeObl ¢ OUANA30HOM USMEPEHUS He Yice
yem om -20 0o +40C Axceccyapyt.
3apsdnoe ycmpoticmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamkoe pyko6o0cmeo no
breniyamayuu yugpoeot 1abopamopuu
ughposas eudeoxamepa ¢

wm.

66.00




n/o

HanmenoBanue
obopyxoBanus
(PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBI1IO)

Exununa
H3MepeHus

KoangecTBo

MEMAnIUYeCKum umamueom, paspeuienue
He menee 0,3 Mnuxc IIpozpammnoe
obecneyenue Memoduueckue
pexomenoayuu ne menee 30 pabom
Ynaxoexa Hanuuue pyccrossviunozo
caiima nooOepiCKY, Hanuyue
BUOCOPONUKO8

HanMenoBanue

2 pasacia:

"KommsroTepHoe

o6opyznoBanue"

MY (npunmep,
CKaHep, Konup)

Tun ycmpoticmea: Muozogynxyuonanvroe
yvempoticmeo (M®Y); Ljeemnocme
newamn: yepro-6enas; Texnonozus
nevamu: snexmpozpaguyeckas (nazepuas,
ceemoouoonas);, Popmam nevamu. He
menee A4, Tun ckanupogarus:
MPOMAICH LI/ NIAHULEMHBLY,
[BO3MOJNCHOCMb CKAHUPOBAHUS 8
dbopmamax: ne menee A4; Cnoco6
nooxniouernus: LAN, Wi-Fi, USB

um.

22.00

Hoym6yxk

Dopm-gpakmop: noym6yx; Pazmep
Ouazonanu.: ne menee 15.6 owiimos;
\Paspewenue skpana. Full HD, Quad HD
unu Ultra HD; Obwuii 06vem
YCIMAHOGNIEHHOU ONepamueHot NAMAMuU: He
menee 8 I'6aiim; Maxcumanvroliti 06wuti
noooepoicusaemulii 06vem onepamueHoL
namamu: e menee 16 I'6aiim; O6vem SSD
Haxonumens: He meHee 240 I'6atim,
\becnposoonas ceaszw: Wi-Fi; Koauwecmeo
ecmpoentuvix 6 kopnyc nopmoe USB: ne
Menee 2, U3 KOMOpuIX He MeHee 1 O0NHCHO
6vims USB eéepcuu ne nuoce 3.0;
\Paspeuwerue 636-kamepul, Mnukcenv: He
menee 0.3; BcmpoenHulii MUKpOQOH,
[Knasuamypa ¢ packnaokoil u MapKupoexo
knasuw QWERTY/HIJYKEH; [1o0depocka
cmanoapmog 6ecnpo8oOHOl CEA3U:
802.11a/b/g/n/ac; IIpou3eooumenbHOCMb
npoyeccopa (3nayenue nokasamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop.html):
ne menee 5000 eounuy, Hanuyue
MAHUNYIAMOPA MblUb 6 KOMNEKme. 0d;
Vemanoenennas onepayuoHHas Cucmema ¢

um.

66.00




Ne HanmenoBanue Kpatxk E
° 1€ IPHMePHbIe TEXHUIECKHE AWHALA
i/ o0opynoBanusi Konu4aecTso
(PBIIO) xapakrepuctuku (PBIIO) M3MepeHus
epaguieckum noNb308aMeNbCKUM
uHmepgericom, cedeHUs 0 KOMOPoOM
BKNIOUEHBL 6 OUHBLI peecmp POCCUTICKUX
Mpocpamm Ons SNeKMpPOHHBIX
BLIYUCTUMENILHBIX MAUIUH U 6A3 OAHHbIX,
Ycemanoenennwiii nakem ogpucrozo
npozpammHozo obecneverus,
CO6MECTMUMO20 C YCMAHOBNEHHO
onepayuonHol cucmemo, c6e0eHUss 0
KOMOPOM GKNIOYEHbL 8 OUHBLY peecmp
DOCCUTICKUX NPOSPaMM Ol SNIEKMPOHHBIX
BLIYUCTUMENLHBIX MAWUR U 6a3 OGHHUIX.
HaunmenoBanue HanpasJjenusi: ""Jonoanumensvroe ooopyooearnue’
HanmenoBanue
| pasmena:
"KoMmmpioTepHoe
obopynoBanue"
HaumveHnoBaHue
5 [pasmena:
"TexHonoruueckas
HaIIpaBICHHOCTH"

: ObpazosamenvHuiii HA6OP OondceH bvimb
npeoHazHayeH 0N U3y4enus
pO6OMOmMexXHUYeCKUX MEXHONI02Ull, OCHOG
UHDOPMAYUOHHBIX MEXHONO2UL U
MexXHON02UN NPOMBIULIEHHOU
asmomamuzayuy, a maxoice mexHono2ull
npomomunuposarus u a0OUMUEHO20
mpoussoocmea. B cocmae nabopa
DONICHBL 6X00UMb KOMUAEKMYIOujue U

. cmpoticmea, obnadaiowjue
ObpasosamenvHolli pemp T “ o
KOHCMPYKMUGHOU, annapamHou u
HAOOP 0N UYHEHUS s
NPOSPAMMHOU COBMECMUMOCIbIO OpY2 C
MHO20KOMNOHEHMHBLX
Opyzom. 1) Komnnexm KOHCMPYKMUEHBIX
pobomomexHuyecKux wm. 22.00
D/1eMEHMO8 U3 MEMANLA U NIACMUKA OIS
cucmem u <
cOopKru MoOenell MAHUNYIAYUOHHBIX
MAHUNYIAYUOHHBIX N -
po60mog ¢ y2n06ot KUHeMAmuKo,
pobomog - .
NI0CKONAPANLENbHOT KUHEMAMUKOT,
Delta-kunemamuxoi. 2)
Humennexmyanvhulii cep6oMoOYyib C
UHMESPUPOBAHHOU CUCMEMOT YNPABIIEHUS. -
e menee 7uum. Cepomooynb OONdHCEH
061a0ams uHMeZPUPOBAHHOU CUCEMOT
ynpaenenus, obecneyusaroujeii 06pamuyro
c6:13b UnU KOHMPONb NAPAMEMPOE -
HoNI0JCeHUe 6a1a, CKOPOCMb 6PAUEHUS,
azpy3ka npueooa, a maxaice




No| HammeHoBamue Kparkune npuMepHbIe Texandeckne | Eqpaana \K
- odopyaoBaHus
n/mj (l')lyBIIO) xapakrtepucruku (PBIIO) EaMepenng OTIHEETRO

0becneuusaroweti 603MONCHOCMY
nocred0o6amenvbHo20 NOOKAIOYEHUA OpYe C
ODY20M U YNPABNeHUs. CePBOMOOYIAMU NO
nocne0oeamenbHOMY NOLYOYNIEKCHOMY
acunxpoHHoMy unmepgeiicy. 3)
[Pobomomexnuyeckuii KOHmponep,
mpedcmasnsiowuli coboti MOOyIbHOE
ycmpoticmeo, exniouaioujee 6 ceds
OOHONAAMHbLI MUKPOKOMNbIOmMED 05
BLINONIHEH UL CLOJHCHBLX GLIYUCIUMENbHBIX
onepayuil, nepugeputinblii KOHMpPOILEp
015 yNpaenerus 6HeUHUMY YCmpoicmeamu
U NIamy pacuuperus 0Nl NOOKNIOYeHUs
eHewnux ycmpoicme. Mooynu
pob6omomexHu1ecko20 KOHMpONepa
00N104CHbL 061a0amb 0OHO8PEMEHHO
KOHCMPYKMUGHOU, annapamHou u
MPOSDAMMHOU COEMECMUMOCTBIO OpY2 C
Opyeom. Pobomomexnuueckuii Konmponnep
D01DICEeH YO0BNEMBOPAMb MEXHUYECKUM
xapakmepucmukam. Koi-60 a0ep
BCMPOEHH020 MUKPOKOMNbIOMEPA - He
Menee 4, makmoeas yacmoma A0pa - He
wmenee 1,2 I'Ty, 06vem O3Y - ne menee 512
M6, nanuyue unmepgeiicoe - SPI, 12C, 1-
wire TTL, UART, PWM, yugpoevie - ne
menee 16 wm u ananozoevie nOpmul - He
menee 8 wim 01 NOOKNIOYEHUS BHEULHUX
ycmpoticme, 6CmpoeHHbLIE MUKPOPOH, a
maxowce WiFi unu Bluetooth ons
KOMMYHUKQYUU CO GHEUHUMY
yempoticmeamu. Pobomomexnuueckuti
KOHMPONNEp O0NiceH obecnevueams
BO3MONCHOCMb NPOSPAMMUPOBAHUSL C
nomouybro cpedcme ssvikoe C/C++, Python
U c60600HO PACHPOCMPAHsEMOT Cpedbl
\Urduino IDE, a maxoice ynpaeieHus
MOOenAMU POOOMOMEXHUYECKUX CUCMEM C
nomowvio cpedvt ROS. 4)
IIpozpammupyembiti KOHMPOLLEp - He
menee Iwum. Ipozpammupyembiti
KOHMPONED OONVICeH NPeOCMAssimy
c060il 8bIUUCTUMENbHBLY MOOY b,
061a0aI0WUM YUDPOBLIMU NOPMAMU - HE
Menee 8 wim U QHANO206bLMU NOPMAMY - He
menee 16 wm, unmepgeticamu UART,
I2C,SPI, TTL, a makdice Mooynem




HayuMmenosauue
oGopyaoBaHus
(PBIIO)

KpaTkne npuMepHbIe TEXHHIECKHE
xapakrepucruxu (PBIIO)

Enunnmna
H3MepeHusn

Kosu4ecTBo)

becnposoonoii cesasu muna Bluetooth unu
WiFi ons co30anus annapammo-
MPOZDAMMHBIX peleHul U

"y muvix/cmapm"""-yecmpoiicme ons
paspabomxu pewenuii """ Humepnem
eeweti"""". 5) Ilnama pacuwupernus
MpocpamMmupyemMoz0 KOHMponLepa — He
menee Iwm. [Inama pacuuperus 0ondxcHa
0becneuusams 803MOIHCHOCHIb
NOOKIOYEH U YHUBEPCANbHO20
BLIYUCTIUMENLHO20 MOOYIIA K CEmU
nocpeocmeom unmepgpetica Ethernet.
IThama pacuuperus 0ondxcHa obradoamo
nopmamu 6600a-661600a 0151 NOOKNIOYEHUS
YUPPOBLIX U AHANO208bLX YCMPOUICIE — He
menee 40 wum, unmepgpetic SPI u
BO3MOJICHOCMBIO NOOKNIOYEHUSA 6HEULHEl
kapmol namamu. 6) Mooyne mexnuyeckoz2o
spenus, npeocmaensiowuii coboti
YCMpOotcmeo Ha 6a3e GbIYUCIUMENbHO0
MUKDOKOHMPONIEpA U UHMeZPUPOBAHHO
Kamepwl, 0becnequsaloujee pacno3Hasanue
npocmeiuiux uzobpadiceHul Ha mooyne 3a
cuem coOCmMBeHHBIX BLIYUCTUMENbHBIX
603MOdCHOCMEl - He meHee lwm,

MoOyne mexnuueckozo 3penus OONNCeH
06ecneuusams 603MO*CHOCb
KOMMYHUKAYUU C QHANOSUYHBIMU
MOOYIAMU NOCPEOCMBOM WUHBL Ha 6ase
noCIe008amenbH020 Unmep@erica ¢ Yyenvio
OanvHeliwetll nepedadu pe3ynomamos
usMepeHuil 2pynnvl MoOyiel Ha
YIpaenatoujee 8ol4UCIUmeNbHoe
YCMPOTicmeo, NOOKIOYeHHOe K OAHHOU
wiune. Mooy mexHuuecko20 3peHus
Donoicer obecneuusams 603MOHNCHOCHb
oCyuecmensme HACMpOUiKy MoOYs
MexHUYeCcKo20 3PeHUs - HACMPOUKY
bxcnosuyuu, 6anarca 6enozo,
Y6emMOpPA3HOCTHBIX COCMABNAIOUJUX,
nnowadu obHapyscueaemo obracmu
uU306pasicenus, OKpy2nocmu
06Hapyscusaemoil obracmu u300paxXcenus,
nonodcenue obHapyscusaemolx obnacmet
omunocumensro Opye opyea. Mooyne
mexHuuecko20 3peHus OONHCEH
o6ecneyusams 603MOACHOCb HACMPOUKY




n/n

HanmenoBanme
oGopyaoBaHus
(PBI1O)

KpaTkne npuMepHbIe TeEXHHIECKHE
xapakrepuctukn (PBIIO)

Exunnana

KonuaecTBo|
H3MepeHusn

Ha 00HOBpeMeHHOe OOHAPYIICEHUe He MeHee
10 pasnuynblx OOUHOYHBIX 00bEKMOE 8
cexmope 0630pa, 1ubo He menee 5
COCMAaeHbIX 00bEKMO8, COCMOAWUX U3 He
menee 3 paznuunvix epaguueckux
npumumueos. Mooyne mexHuveckozo
3peHuss 0ondicen 061adams 6CMpPOeHHLIMY
unmepgeiicamu — USB, UART, 1-wire TTL,
12C, SPI Ons koMmyHuxayuu co 6HeuHuUMU
nooxnouaemeimu ycmpoticmeamu. 7) B
cocmae Habopa OONHCHbL 6XOOUMb
yugposvie UHDOPMAYUOHHO-CEHCOPHDBLE
MoOynu, npedcmasnsiowue cobotl
ycmpoticmea Ha baze npozpammupyemozo
KOHMPONEpa U UsMepumenbHo20
onemenma. Lugpoeoii mooynv dondicen
obradoames 6CmMpoeHHbIM
MUKDOKOHRMPOLIEpOM (MaKmoeas
uacmoma - He menee 16 MI'y, wuna
OanHbix — He meHee 8 Kbaiim),
unmepeticamu 0N NOOKNIOYEHUA K
GHewHUM ycmpoticmeam. yugposvie u
ananozosvie nopmui, 1-wire ITL, pasvem
muna RJ. [Jugpposoii modyne oonoicer
0becneyusame 603MONCHOCHIL
KOMMYHUKAYUU C AHANOSUYHBIMY
MOOYIAMU HOCPEOCMBOM WUHBL HA 6a3e
nocnedosamenvpHo20 unmepgeiica ¢ yenvio
Oanvretiueli nepedaiu pe3ynpmamos
U3MepeHUll epynnvl MOOYAel HA
VYIpABNsatouee 6blHUCTUMENbHOE
YCMpOTLicmeo, NOOKNIOYEHHOE K OaHHOU
wune. B cocmase nabopa 0ondicro
6x00uUmsb: YUPPoBo MoOYNL MAKMOEOU
KHONKU — He MeHee 3um, Yyupoeoti
MOOYIL c8emooU00a — He menee Juum,
Yuppoeol MoOYNIb KOHYEE020
npepwvicamens — ne menee 3uim, yugpoeoii
ModyrL Oamuuxa yeema — ne menee lwm,
yugpoeoti modyne RGB ceemoduooa — ne
menee Jwum. 8) B cocmae nabopa O0NNCHbL
gx00ums snemenmol 0N C60pKU
eaKyymMHO20 30x6aMA: 6AKYYMHAA
npucocka — ne menee lwm,
D1eKMPOMASHUMHBLY KIANAH — He MeHee
Twim, 6axyymubiti Hacoc — He menee Tum.
) B cocmag nabopa 0onicer 6xo0umb




Ne

HaunmMeHoBaHue
ofopynoBaHus
(PBIIO)

KpaTkne npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Ennnuna
3MepeHU,

Koau4gecTBo

VueOHbIl KOMNIEKM, 6KTIOYAIOWUL 6 cels
yuebHoe nocobue, Habop bubauomex
mpexmepHbIX S1eMeHmMOo8 O3
npomomunuposanus mooenet
MAHUNYIAYUOHHBIX pOOOMO8, a makice
npozpammroe obecneverue 0nsi pabomol ¢
Habopom. IIpoepammuoe obecneyerue
OONIICHO 0Becneyusams mpexmepHyIo
BU3YANUIAYUIO MOOENY MAHUNYIAYUOHHO20
poboma (c y2noeot, nocKonapanienvHol u
0elbma-KUHeMamuKoti) 8 npoyecce
pabomul, obecneyusamsb NOCMpOeHUe
MPOCMPAHCMEEHHOU mpaekmopuy
OBUNCEHUS UCNONHUMENbHO20 MEXAHUSMA
MAHUNYIAYUOHHO20 poboma,
B03MOHCHOCMb 3A0AHUS
nocnedoeamenvHocmu moyex Os
NPOX0JICOEH U Yepe3 HUX UCNONHUMENbHO20
MeXaHU3MA MAHUNYNAYUOHHO20 poboma.
IIpozpammuoe obecneveHue OONHCHO
DYHKYUOHUPOBAMY, KAK 8 OMOENbHOCMU 8

leuoe cpedwvl Modenuposanus, max u 6

pesicume MOHUMOPUH2A 8 PEANIbHOM
BpeMeHYU nPU NOOKIIOYEHUY MOOeNU
MAHUNYIAMOPA NOCPEOCEOM
PO6OMOmMeXHUYeCKo20 KOKMPORaepa.
IIpozpammuoe obecneyenue OONHCHO
0Oecneyuusams 603MOICHOCHb HOCMPOEHUS
epaguxo6 3a0aHHBIX U MEKYUWUX
0000UeHHbIX KOOPOUHAm
MAHUNYIAYUOHHO20 pOBOMa, 2PAPUKO8
3HayeHUll ckopocmel U YCKOPeHusl,
CpaguKos pacuemuvlx 3HA4EHUl HAZPY3KU.
ITpozpammuoe obecneyenue OONHCHO
no3eoname 3a0a6amo
noCcned06amenbHOCHb NEPEOBUNHCEHUY
Manunynamopa nocpedcmeom Habopa
KomanO 6 6nouHo-epaguieckom
unmepeiice. Yuebnoe nocobue OONHCHO
codepoicams mamepuanst no paspabomxe
mpexmepHblx Mooenel MOOUIbHBIX
P060MO8, MAHUNYIAYUOHHBIX POOOMOE €
DAZIUYHBIMU MUNAMU KUHEMAMUKY
(y2noeast KUHeMamuKa, NOCKo-
hapanienvHas KUHeMamuxa, Oenvma-
kunemamura, SCARA unu poluadicHas
unemamuxa, niamgpopma Cmroapma u
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H3MepeHus

L(ommec*mo

m.n.), UHCIMPYKYUU NO NPOEKMUPOBAHUIO
po60mMOo86, UHCMPYKYUU U MEMOOUKU
0CYULeCMBNEHUS UHIICEHEPHBIX PACYEMO8
NpU NPoeKXmMuUpoBanuY (pacuemol HAZPY3KU
U MOMEHMOS, Paciem MOUHOCMU
npueo0o0e, pacuem napamempos
KUHeMAmUKU U m.N.), UHCIMPYKYUU NO
paspabomxke cucmem ynpaenenus u
npozpammnozo obecneveHus ons
VIPABNeHUs pobOmamu, UHCIMPYKYUU U
MemoOuKY no paspabomke cucmem
YRpaenenus ¢ InNemMenmamu '
UCKYCCIMBEHH020 UHMENNeKMA U
MAUUHHO20 0OYYeHUA.

ObpazosamenvHolli
KOHCMPYKMOP O
NpAKMuKyu O104HO20
NpOSPAMMUPOBAHUSA C
KOMNJIEKMOM
0amuUK08

Po6omomexnuueckuti Habop npedHa3HaveH
01151 U3YYEHUSA OCHO8 POOOMOMEXHUKY,
Oemaneti, Y3106 U MEXAHU3MOS,
He0b6Xx00UMbIX 01 CO30AHUS
pobomomexnuseckux ycmpoticms. Habop
npeocmasnsem coboil komniexm
CIMPYKMYDHBIX 2]IEMEHMO8,
COCOUHUMENbHBIX SNIEMEHMO8 U
eKMpPOMexXHUYeCKUX KOMNOHEHIMOS.
Habop no3gonsiem npogooumb
SKCHepUMEHMbL N0 npeomemy QusuKa,
co30aeamv U NPOZPAMMUPOEamMs
cobupaemoie MoOenU, U3 KOMNOHEHMOE,
BX00AUWUX 8 20 cocmas, pabouue mooenu
MOOUNBHBIX U CMAYUOHAPHBIX
POOOMOMeEXHUYECKUX YCMPOTiCme ¢
A6MOMAMUIUPOBAHHLIM YNPAGLEHUEM, 8
MOoM HUCle HA KONECHOM U 2YCEHUHHOM
X00Y, a MAKHCE KOHCMPYKYUU, OCHOBAHHBIX
HA UCNONL308AHUYU PAZNULHBIX 6UO0E
nepeday (8 mom wucne YepesyHvlx U
3y64amoix) a maxdice puluazos.
Bcmpoennvie 6ecnpogoonbie cemesbvie
pewenus (Wi-Fi u Bluetooth),
603MOJCHOCb UHMEZPAYUYU C
becnnamuvim obnayneim 110,
06ecneuusaom 603MONCHOCMb
NpaKmu4ecko20 U3y4eHus mexnonozuil
uHmepHema eewjei U OCHO8
UCKYCCMBEHHO20 UHMENIeKMA.
Obecneuusaemcs 603MOHNCHOCMb
06beOUHEHUA HECKONLKUX pOOOMOS,
06panHbIX U3 NOOOOHBIX HABOPOs, 8

wm.

22.00
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Enuauna
H3MepeHu|

KoaugecTBo|

epynnbL ¢ cemegvim 83aumMoOeticmeuen.
IIpedycmompena onyuoHaibHas
BO3MONCHOCb PACULUPEHUS
OONOTHUMEIbHLIMY KOMNOHeHmamy (He
BXO0AUUMU 8 CIMAHOAPMHYIO
KOMNIEKMAYUio), NO360NAIOWUMU USYHAMb
MexXHUYecKoe 3peHue U NPOMbIULIEHHYIO
pobomomexnuxy. IIpedycmompena
603MOJICHOCMb pabomul Habopa ¢
0ONONHUMENLHBIMU OONAYHBIMY
cepeucamu. IlpedycmompeHnvl MUHUMYM
060 NPOZPAMMUPYEMBIX KOHMPOLLEPA 8
MIACMUKOBLIX KOPNYCAX, NO360NSIOUUX
00HOB8peMEHHO co30a6amb 2 8apuarma
pPO60mMo8 pasnuyHo20 HAZHAYEHUS,
LUMEIOUJUX B03MOIACHOCHb PabOmbl KAK 8
nomMoK06OM pedicume, MAK U ABMOHOMHO,
noszeonaowux peanuzoeams obyyenue
NPOSPAMMUPOBAHUIO 8 HECKONLKUX CPEOax
paspabomKu Ha PA3TUYHBLIX A36IKAX (K
npumepy, 6 cpeoax Mblock, Arduino IDE,
Ha sazvikax Scratch, C, Python, micro
Python). Kax munumym oOuH u3
KOHMPOANEPOB UMEEMm 8CTNPOEHHYIO
onepayuonHyro cucmemy, ecmpoennuvie Wi-
Fi u Bluetooth, nopm 013 nookno4enus
n0CNe006amMenbHO COCOUHACMBIX GHEULHUX
ycmpoticme (He menee 20 00HOBPEMEHHO
nookmoyaemeix ycmpoticms). Kax
MUHUMYM OOUH U3 KOHMPONLEPO8 UMeEEMm
803 MOJCHOCb OOHOBPEMEHHOU 3aNUCYU He
Menee 8 npozpamm, ¢ 603MOACHOCHIBIO
nepexnioyenus medcoy numu. Kax
IMUHUMYM OOUH U3 KOHMPOLLEPOE UMeem
noanoysemuwiti oucnneil (IPS),
N03601I0UULI 6bI600UMb OAHHbLE C
Damuuroe 6 ude mabauy u cpaguros, a
maxkoice c030a8amy 6CMPOEHHbIE 6
KoHmponep eudeouzpuvt. Konuuecmso
CEHCOPO8 U UCNOTHUMENLHLIX YCMPOUCMS,
BCMPOEHHBIX 8 0OUH U3 KOHWMPONLEPOS, - He
menee 10 wm. Obwee Konuvecmeo
bremenmos 6 Habope He meree 400 wm., 6
mom uucne nooKknoYaemvie MOOYIU. -
Bluetooth modyne, - 080UHOU 0aMYUK
TunUY, - YIbMPA36YKO8OU OaMUUK
accmoaHus, - OamuuK yeema, - OGMYuK
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KomrgecTBO

Kacanus snekmpomexanuyecku, - IR
MOOYNb, - MOMOP NOCMOAHHO20 MOKA C
pedykmopom — He menee 2 wm., -
cepeonpueoo, - nyivm OUCMAHYUOHHO20
ynpaenenus IR. Habop oonoicen Gvimo
VKOMNIEKMOBAH AKKYMYISAMOPHbIMU
oamapeamu. IIpozpammnoe obecneuenue,
UCNONb3yeMoe 015l NPOZPAMMUPOBAHUSA
cobupaemvix pobOmMomexHu4ecKux
mooeneii u ycmpoticme, 00NHCHO 6bimb
oocmynHo ons becniamiozo CKadueanusl
u3 cemu Hnmeprem u nocneoyouje2o
UCNONIb30BAHUS.

ObpazosamenvHolil
HAOOP NO MeXaHuxKe,
lmMexampoHuke u
pobomomexHuKe

[Habop oondicern bbims npeOHAsHaveH Os
mpoeedenus yuebHvIx 3aHAMUL NO
U3YYEHUIO OCHOB MEXAMPOHUKY U
pobomomexHuKy, NPaKmMu4eckozo
npumenenus 6a306biX 1EMEHMO8
BAEKMPOHUKY U CXEMOMEXHUKY, a4 MAaKICe
Haubonee pacnpoCMpaneHHOU SNeMeHMHO
0a3bl U OCHOBHBIX MEXHUYECKUX PeUleHUl,
MpuMeHAeMbIX NPU NPOEKMUPOBAHUY U
MpoOmomunuUposarUY pa3nUiHbLX
UHIICEHEPHBIX, KUDepHemUYecKux u
ecmpausaemuix cucmem. B cocmae nabopal
OOJIJICHBL 6X00UMb KOMRJIEKMYIouwjue U
yempoiicmea, obradaroujue
KOHCMPYKMUBHOU, 31€KMpPU4ecKol,
annapamuol u npocpammHou
COBMECMUMOCMbIO Opye ¢ Opy2om. B
cocmas Habopa OondceH 8X00UMb
KOMPIEKM KOHCMPYKMUBHBIX S1eMEHMO6
U3 Memanaa 0ns cbopxu makema
MAHURYIAYUOHHO20 pOBOMA U KOMNAEKM
MEeMAINUYeCKUX KOHCMPYKMUBHBIX
DIeMenmos 01 cOOpKU makema
Mobunvrozo poboma. B cocmae nabopa
OONIHCHBL 8X00UMb NPUBOOA PASIULHOZ0
muna: MOmopbel ¢ UHMEZPUPOSAHHBIM ULU
BHEWHUM OAMYUKOM NONONCEHUS — He
meree 2uim, cepeonpugoo O0NbULOU — He
menee 4uum, cepsonpusoo manvlii — He
menee 2uim, NpU6oo ¢ 603MONCHOCTNBIO
VAPAGIEHUs. 6 UA2060M PedCuMe — He
menee 2uum. B cocmas Habopa 00NJiCHbL
6x00ums 3/1€MmeHmobl 013 cOOpKU

QAKYYMHO20 30X6aMA: 6AKYYMHAs

um.

44.00
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npucocka — ne menee lwm,
DIEKMPOMASHUMHbLI KIANAH — He MeHee
Jwm, eakyymuulti Hacoc — He menee Twim.
B cocmas Habopa 0ONHCHA 6X00UMb
bremenmuas 6asa ons
MpoOmMmomunuposarus. niama ons
becnaeunoz0 NPOMOMUnRUPOBAHUS,
KOMNIEKM NPOB0008 PANUYHO20 MUNA U
ONUHBL, KOMIIIEKT PE3UCMOPO8, KOMWIEKM
c6emoouU0008, cemucezMeHmHbL
unouxkamop, oucnneti KK-muna, knonku —
He MeHee Suim, nomeHyuomempol — He
menee 3uum, ungpaxpacHlii Oamuyux - He
menee 3um, y1ompazeyKo6ot OamyuK - He
menee 3uim, damyux memnepamypul - He
wmenee lum, 0amuux oceeujeHHOCmu - He
menee Iwim, mooyne Bluetooth — ne menee
lwm, mooyne UK-npuemnurxa — ne meHee
luwm, mooyne UK-nepeoamuuxa e 6ude
KHONOYHO20 nynoma ynpaenenus — lwim,
aKKyMynsamop — He mernee luim, 3apaoHoe
yempoticmeo — He meHee lwum. B cocmas
HAbOpa OONJICEH 6X00UMb MYNLIMUOAMHYUUK
0151 U3MepenUs. memnepamypol U
BIACHOCMU OKpYJicaloujeli cpedbl — He
menee Iwm. Mynoemuoamuux oondicen
061a0amb 6CMPOEHHBIM
MUKPOKOHMPOLIEPOM (MAKMOEAs
uacmoma - He menee 16 My, wiuna
Oannvix — He meree 8 Kbaiim),
unmepgeticamu 0N NOOKNIOYEHUA K
BHewHUM yempoticmeam: yugpoevie u
ananozoevie nopmol, 1-wire TTL, pazvem
muna RJ. B cocmag nabopa oonoicen
6X00UMb KOMNAEKM YHUBEPCANbHBIX
ebIYUCIUMENbHBIX MOOYAE,
npedcmaesnsiowux coboii 6azoeyio niamy,
nnamy pacuuperus Ons cemeeoz2o
630UMO0eTicCmeUst U NIamy NOOKIIOYEHUs
lcunoeoii Hazpysxu. Bxooawue 6 komniexm
yCmpouicmea 00NdlCHbL 061a0amo
00H06peMEHHOT KOHCIMPYKMUBHOT,
bexmpuyeckotl, annapamHuou u
npo2pammHoll coeMecmumocmoio opye ¢
Opyeom. Bazoeas nnama ynueepcanoHozo
ELLYUCTIUMENLHO20 MOOYIISL OONHCHA
pedcmasnime co60ti npozPaMMUpyemblii
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konmponnep 6 cpede Arduino IDE unu
aHanoZuyHLIX c60600HO
PACNPOCMPAaHAEMbIX Cpedax paspabomxu.
bazoeas naama 0ondicHa obnadame
6CMPOEHHbLIMY UHMepgheticamu Ons
MOOKNIOYEHUS YUPPOBLIX U AHANO206bIX
ycmpoticme, 6CIpOeHHbIMY
unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. Ilnama -
pacuuperus 00nNCHa obecneyusams
803MONCHOCHbL NOOKNIIOYEHUS.
VHUBEPCANLHO20 BbIYUCIUMENLHO20 MOOYIA
K cemu nocpedcmeom unmepgeiica
[Ethernet. IInama pacuupenus OON’CHA
0b1a0ams nopmamu 6600a-6v61600a 04
NOOKNIOUEHUA YUPPOBLIX U AHANO206bIX
ycmpoticms, unmepgetic SPI u

603 MOHCHOCMBIO NOOKIOYEHUS 6HeUlHel
kapmel namamu. Ilnama pacuiupenus ons
NOOKIOUEHUS CUNOBOU HAZPY3KU OONIJICHA
0becneyu8amob 603MOHNCHOCHb NPAMO20
MOOKTIOYEHUS, HeulHel CUL060 HAZPY3KY,
a maxoice pezynrupyemoul Hazpy3Ky
nocpedcmeom PWM unmepgetica. B
cocmae Habopa 0ondicer 6x00umbv
npozpammupyembiii KOKMPOLILED,
obecneyugarouyuti 603MOA*CHOCMD
ocywecmensime paspabomxy
NPO2PAMMHO20 KOOQ, UCNONb3YS
uHCmpymenmapuii cped paspabomxu
Arduino IDE u Mongoose OS u s3vb1k08
npozpammuposanus C\C++, JavaScript.
ITpozpammupyembiii KORMPOLLEp OONKHCEH
obnadams nopmamy Ons NOOKIIOYEHUA
YuUDPOBLIX U AHANO206bIX YCMPOUCTE,
6CMPOEHHBIMU NPOZPAMMUPYEMBLMU
KHONKAMU U 3JIeKMPOMEXAHUYECKUMU
MOOYIAMY OISl OP2AHUZAYUU CUCEMDL
DYYHO20 YRPABNEHUs, 6CIMPOEHHBIMU
NpOZPaMMUDYEMbIMU CEEMOOU0OaMU Ol
uHOUKayUYU pabouezo pexicuma,
gcmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa 001JiCeH 6X00UMb MOOY/b
MmexHUuecKo20 3peHus , NPeOCMasnAouul
0601i ulYUCIUMENIbHOE YCMPOTCMBO €O
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BCMPOEHHBIM MUKPONPOYECCOPOM (KON-80
90ep - He meree 4uim, yacmoma a0pa He
menee 1.2 I'Ty, 06vem O3V - He menee
512M6, 06vem scmpoeHnOt namamu - He
menee 81'6), unmezpuposantol kamepoti
(Makcumanvroe paspeuierue
61/0€0NOMOoKa, nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944
€0.) u onmuyueckol cucmemou. Mooynv
mexHuyecko20 3peHus 0ondceH obraoams
COBMECMUMOCIBIO C PA3IUYHBIMY
MpOZpaMMUPYeMbIMU KORMPONLEPAMU C
nomowbio unmepgheticos - 1-wire TTL,
UART, I2C, SPI, Ethernet. Mooynw
MexXHUYecK020 3peHUs 00NIHCEH
0becneuueams 6blNOHEHUE BCEX
U3MepeHUll U BLIYUCTIEHUTI NOCPEOCMEOM
COOCMEEHHbIX BLIYUCTTUMETILHBIX
BO3MOJHCHOCMEL BCIPOEHHO20
mukponpoyeccopa. Mooyne mexuuyeckoz2o
3penus 0ondicen obraoame
B03MONCHOCMBIO KOMMYHUKAYUU C
aHano2UYHLIMU MOOYIAMU NOCPEOCMEOM
wiuHbl Ha 6a3e noc1edo8amensbHo20
unmepgheiica c yenolo oanvretiuel
nepeoauu pe3yiomamos usmepeHuti
epynnvl MoOYnell Ha ynpasnaoujee
BLIYUCIUMENILHOE YCMPOTCMEO,
nooxniouennoe k Oannou wune. Mooyno
MexHU4ecKo20 3peHuUs OONICEH
06ecneuusams HACMPOUIKYU PEJCUMOB
pabomul - HACMPOTIKY IKCROZUYUU,
bananca 6en020, Yy6eMoOpPasHOCMHbBIX
cocmasnsaiouux, niowaoy
06HapyJicueaemoil obnacmu u3006paXcenus,
oxpyznocmu o6Hapyoicueaemo obracmu
U300PANCEHUSL, NONOJICEHUE
o6Hapyoicusaemulx obracme
omuocumenvHo opy2 opyaa, MAuUHHoe
0Oyuenue Napamempoe HeUpoOHHbIX cemeil
0151 06HapYJHCceHUss 06DEKMO8, HOpMY U
3aK00UPOBAHHbBIE SHAUEHUS
06HapyHCUBAEMBIX MAPKEPOS muna Aruco,
pazmepol 0OHAPYIHCUBAEMBIX
OKpYICHOCIEH, K6AOPAMO8 U
mpey201bHUK06, Napamempos
OHMPACMHOCMUY, PASMEPO8, KDUBUSHDL U
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MON0JICEHUSL PACNO3HABAEMbIX NUHUH.
Hab6op oonoicen obecneyusamo
603MOJNCHOCIb PA3PAOOMKYU MOOenU
MobunvHo20 poboma, ynpasnsemoii 6 FPV-
pedicume nocpeoCcmsom NPOSPaAMMHO20
obecnevenus 0Nl NEPCOHANLHO20
KOMHLIOMEPA U MOGUNBHBIX YCMPOTICME HA
baze OC Android unu 108,
0bOecneuusaruyezo 603MONCHOCHIL
VIPAGNEHUA MOOUNLHBIM POBOMOM U
BCMPOEHHBIM MAHURYIAMOPOM
nocpedcmeom zpaguieckozo unmepgeiica,
erAtOUatOWUM 6 cebs Habop KHONOK U
nepexiouamenet, 0icolicmuk, obracmo
0151 omo6paoicenus eudeo. Habop oondicen
06ecnequsams 603MOACHOCHIb USYHEHUA
0CHO8 paspabomKu NPOZPAMMHBIX U
annapammuvix KOMIIEKCO8 UHIICEHEPHbIX
cucmem, pewenuti 6 cgpepe ""Humepnem
sewyeii"", a makowce peweruii 6 obracmu
PO6OMOmMexXHUKY, UCKYCCMEEHHO20
UHMeNLIeKma U MAUUHHO20 00y4eHus. B
cocmas nabopa O0NHCHO 8X00umb nocobue
10 U3YYEHUIO OCHOB BNIEKMPOHUKU U
cxemomexHuky, peuienuti 8 cgpepe
""Humepnem eeweti”", paspabomxu u
npomomunuposanuio mooenei pobomos. B
cocmag Habopa 00NHCHO 6X00UMb nocobue
10 U3yueHUI0 OCHO8 paspabomKu cucmem
MEeXHUYECKO20 3PEHUS U INeMEHMO8
UCKYCCMBEHH020 UHMENIEKmMA.

3

HanmeHoBaHUE
paszena:
"EcTrecTBEeHHOHAY4HAs]]
HAIpaBJIeHHOCTE"

Hab6op OI'3 no xumuu

B nabop 6éxo00am eecvl 1a60pamopHble
nexmpounnvle 200 2, cnupmoska
1a60pamopHas, 60POHKA KOHUYECKAs,
nanouxa cmexaannas, npobupka I1IX-14 (10
wimyx), cmaxan evicokuii ¢ Hocukom BH-50
c MemKoil (2 WmyKY), YUuruHop
usmepumenvruiti 2-50-2 (cmexnsnnbil, ¢
npumepmoti KpbluKo), Wimamue O
npo6upox Ha 10 2né3o, 3axcum
npobupouHblll, Wnamenb-nodceuxa (3
wmyxu), Habop GIaKoHO8 0N XPAHEHUA
acmeopos u peaxkmusos (06vem Pnakona

wm.

22.00
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100 mn - 5 komnexkmos no 6 wmyx, o6vem
grarxona 30 mn - 10 komnrexmog no 6
UWMYK), YUNUHOD USMEPUMENbHBLI C
rHocuxom 1-500 (2 wmyxu), cmaxan
soicoxuti 500 mn (3 wmyku), nabop epwieti
0151 MbIMbsL ROCYObL (epul 0151 MbIMbI
Mpobupox - 3 wmyxu, epul ONs Molimvs
konb - 3 wmyxu), xanam 6enwiii x/6 (2
WIMYKY), NePYamKU Pe3UHOBble XUMUYECKUe
cmotixue (2 wimyKu), 04Ky 3auumHule,
punompor Gymasicueie (100 wmyx),
coproyee 0ns cnupmoeok (0,33 n). B
cocmae Habop 6xX005AM peakmueol.
AIOMUHUT, Jicene30, CONAHAL KUCIOMA,
Memunopanic, perorgpmaneun, amMmuax,
nepoxcud 6000pooa, Humpam cepebpa u
Opyeue; 6 obweil croscrnocmu - 44
DAZNUYHBIX GEUJeCNE, UCNONbIYEMBIX OIS
coCmaesieHUust KOMNILEKMOE PeaKmueos npu
nposederuY FK3aMEHAYUOHHBIX
9KCHEPUMEHMO8 NO KYPCY WKONbHOU
UMUU.

[ [ugpposas
nabopamopus no
bKON02UY

Obecneuusaem npogedenue y4ebHo20
9KONI02UYECKO20 MOHUMOPUH2A
uHcmpymenmansHoimu memooamu. Habop
npuMeHAemcs npu Usy4eHUuU K0N02UY,
Guonozuu, xumuy, 2ecepapuu u
npupodosedenus, a maxoice Ons
UHOUBUOYALHBIX UCCNIE008AHUA U
NPOEKmMHOL 0esAmenbHOCHY WIKONbHUKOS.
Komnnexmayus: becnpoeoonoil
MYTbMUOAMHUK NO IKONOZULECKOMY
MOHUMOPUHZY C 8-10 6CMPOEHHBIMU
Damyuxamu. Jamyux HUmpam-uoros
Tamuux xnopud-uoros Jamuux pH ¢
DuanazoHom usmepenus He yice yem om 0
00 14 pH JJamuuk 61a3CHOCMU C
ouanazonom usmepenus 0...100% Jamuux
oceewjennocmu ¢ OUANA30HOM USMEDPEHUA
ne yoice wem om 0 0o 180000 ax Jam4ux
memnepamypbul ¢ OUANA30HOM U3MEDEHUA
e yoice uem om -20 0o +140C Jamuux
5NeKMpPONPOBOOUMOCIU C OUANAZOHAMU
usmepenusa ne yoce yem om 0 0o 200
mxCam; om 0 00 2000 mxCm; om 0 0o
20000 mxCm Jamuuk memnepanmypol
oxpyaicaroujeli cpedbt ¢ OUANA3OHOM

wm.

22.00
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usmepenus He yoice yem om -20 0o +50C
OmoenvHble 0amyUKy U MyNTomuOamyuKy.:
Tamuux 38yKa ¢ yHkyueti

yacmom ne meree ywem om 50 'y 0o 8 kl'y;
lamuuk enaxcHocmu no4esl ¢ OUANA30HOM
usmepenus He ysce yem om 0 0o 50%
Tamuuk oxucu y2nepooa ¢ OUanasoHom
usmepenus He yoice yem om 0 0o 1000 ppm
Mynemudamuux onmu4eckou RAOMHOCMU
U MYMHOCMU CO 6CIMPOEHHBIMU
Oamyuuxamu: JJamyux onmu4eckou
nnomnocmu 470 M ¢ OuanazoHom
usmepenus om 0 0o 2 D [lamyux
onmuyeckoti niomrocmu 525 um ¢
Ouanazonom usmepernus om 0 0o 2 D

Ouanazonom usmeperus om 0 oo 2 D
Jlamyux MymHoCmu pacmeopos ¢
Ouanasonom usmepenus om 0 oo 200 NTU
Axceccyapvr: Kabenv USB
coedunumenvuuiii (2 wm.) 3apsaonoe
ycmpoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepoicenb 0115 3GKPEnIeHUs 0AMIUKO8 6
wmamuee Kpamkoe pyxoeoocmeo no
bxcnryamayuu yugpoeoii rabopamopuy
IIpozpammHoe obecnedernue
IMemoduueckue pekoMeHOayuu He MeHee
20 pabom Ynaxoexa Hanuuue
DYCCKOAZLINHO20 CAlima NOOOEPICKU,
Hanuuue 8U0EOPOUKOS.

UHMEZPUPOBAHUSA C OUANA30HOM USMEDEHUS,

Tamuux onmuueckou nnomuocmu 630 um ¢

IMuxpockon yugposoil

Tun muxpockona: 6uonozuyeckuti Hacaoxka
muxpockona: monokynapras Hasnavenue:
nabopamopreiii Memoo uccne008anus.
ceemnoe none Mamepuan onmuxu:
onmuyeckoe cmekno Yeenruuenue
wmukpockona, kpam: 64 — 1280 Oxynspet:
WF16x O6vexmugbel: 4%, 10x, 40xs
(noonpyoicunennuiil) Pesonveéepras
bonoexa: na 3 ob6vexmusa Tun nooceemku:
3eprano unu ceemoouod Pacnonooicenue
nooceemxi: 6epxHAA U HUdiCHAS Mamepuan
kopnyca: memann IIpeomemHolii CONUK,
v 90 Hemounux numanus: 220 B/50 I'y
Yucno mezanuxcenei. 1

wm.

44.00
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