POCCUHACKAS OEIEPALIHAS
AIOMMHHUCTPALIA JIEHMHIPA ICKOIT OBJIACTH

KOMMTET
OBLIEIO H ITPOPECCHOHAJBHOIO OBPA3OBAHIA
JIEHMHIPAICKOW OBJIACTH

PACIIOPSIZKEHHME

« L(g_”,bg_g/mf Pl 20_AY rona xe 3359- /

06 yTBep:KkIeRHH HHPPACTPYKTYPHOIO JIHCTA JJIS OCHALEHMS
o6meobpaszoBaTeIbHBIX opranu3anuii JleHuHrpanekoii odaacru,
PacHoJioKeHHBIX B CeJILCKOli MECTHOCTH H MaJIbIX ropojax, Ha fa3se
KOTOPBIX IJIAHHPYETCH OTKPLITHE IEHTPOB 00pa3oBaHus
ecTeCTBEeHHO-HAY4YHOH H TEXHOJOrn4ecKoi HanpaBJIeHHOCTH
«Touxa pocra» B 2022 rony

B nemsix co3maHus B GyHKIMOHHPOBAHUA LIEHTPOB 00pa3soBaHus
€CTeCTBEHHO-HAyJHOH M TeXHOJOormdeckod HampapieHHOCTH «Touka
pocra» (manee — LIeHTp) B paMKax peanns3anuu (eaepalbHOro IpoeKTa
«CoBpeMeHHas IIKOJAa» HaOMOHAIBHOIo IpoekTa «Ob6pasoBaHue» Ha
teppuropuu JIeHHHTpancKoii obnactu B 2022 roxmy:

1. VYrBepmute HHQPACTPYKTYpHEIH JHCT Ml OCHAIEHHI
obmeobpa3oBaTeNbHEIX ~ opraEmzanmi  JleHWHrpanckofi — obmactw,
PACIONOXKEHHEIX B CENBCKOH MECTHOCTH B MalEIX ropozjax, Ha Gase
KOTOPHIX  IUIaHHpyeTcs OTKpeITHe ILleHTpoB, o0o6opynoBaHMEM,
pacXOIHBIMH MaTepHallaMH, CpeACTBaMH OOy4eHHS M BOCIIHTAHHA
COTJIACHO NIPHIIOXKEHHIO. .

2. KOHTpOnb 3a HCHONHEHHEM HACTOANIErO PpAacIOPsOKEHES
BO3JIOXHTE HA HaJalbHUKA OTHAeNa ympaBleHWs B chepe obmero,
JOTIOJHUTEIEHOTO ofpa3oBaHHS W  BOCHMTAHHA  KOMHTETa
BrHokyposa M.B.

3aMecTHATeNb NpefceAaTels KOMUTETa \Q/g&/’ T.I". Peibopenkas



IIpunoxenne

K pacIiopsDKEHHI0 KOMHUTETa 00LIero

¥ Opo)eCCHOHANIBHOrO 0OPa30BaHFS
JleruHrpanckoit obnactu

oT «28» nexabps 2021 ropa Ne 3339-p

HndpacTpykTypHbBIii JHCT

o/

HaumenoBagHe
obopynoBaHus
(PBIIO)

KpaTknae opaMepHbIe TEXHAYECKHE
xapaxrepacrakd (PBIIO)

Epunnna
H3MepeHns|

OJIHYIECTBO|

)

Hauvenosanue Hanpabienas: "bazosan (067; H

IHaumeHOBaHHE
paspesna:

[HanpaBIeHHOCTH"

"EcTecTReHHOHayIHAs]

\Lfughposan
lnabopamopus no
uzuKe (Y4eHuyeckan)

Obecneyugaem guinonHerue
brCnepumenmos no memam Kypea QusuKu.
\Komnnexmayusn: Becnposodnoti
wynemudamuur no gusuxe c 6-10
lecmpoennuimu damyuxamu: Lfugposoii
Damyuic memnepaniypel ¢ OUANa3oHoOM
usmepenun ue yoice wem om -20 00 120C
\LJugposoii damyux abconomiozo
Oaenenus ¢ duanasoHom usMepenu He
orce wem om 0 0o 500 xlla Jamuux
MaznumHoz20 noas ¢ OUGNaoHoM

7 e yaice yem om -80 9o 80 mTn
Tamuux nanpasiceHus, ¢ duanasonamu

2D He yoice uem om -2 0o +2B; om
L5 0o +5B; om -10 0o +10B; om -15 0o
+15B [Hamuurx moxa e yoice yem om -1
0o +1A Jamuux axcenepomemp ¢
norxazamensmu ne Menee vem: =2 g; £4 g;
k=8 g Omdenvible ycmpoiicmea: USB
locyunnozpagh ne menee 2 xanana, +/-10 B
xceccyapui: Kabeno USB
lcoedunumensnuiii 3apadroe ycmpoiicmso ¢
kabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpykmop ons
nposedenus sxcnepumenmos Kpamioe
lpyrogodcmeo no sxcnyamayuu yugposot
nabopamopuu Ipozpammuoe obecneyeHue
\Memoouueckue pexomendayuu (40 pabom)
Hanuyue pycckoas3siunozo cauma
lnoddeporcky Hanuyue 6udeoponuKos.

wm.

66.00

tf(ud)poswz

abopamopus no

O6ecneuusaem auinonHenue
habopamopHeix pabon 1o xumuu Ha

wm.

66.00




Ne HanmenoBanue Kparkue npumMepHble Texaugeckae | Exanuua Lc
oﬁoggﬁg;mn xapaxTepacTakH (PBIIO) P—

beunmuu (yyeHueckas)

VWpOKaX 8 OCHOBHOII UIKONE U NPOEKTHO-
tccnedoeamenseroii 0esmenbHocmy
Wuawuxca. Komnnexmayua:
\Becnpo80OHOY MYRLIMUOAMYUK NO XUMUU C
3-M 6cmpoennbimu Oamyuxamu: Jamyux
pH ¢ ouanasonom usmepenus ne yaice 4em
lom 0 0o 14 pH Jamuux
PAEKIMPONPOBOOUMOCIU C OUANAZOHAMYU
uzmepenua He yowce wem om 0 do 200
mxCm,; om 0 0o 2000 mxCm; om 0 0o
120000 mxCm [Jamyuux memnepamypet ¢
Duanazonom umMepenus He yoice 4em om -
120 00 +140C Omoenvrere Oamuuxu:
\Tamuyux onmuueckoti nnomuocmu 525 Hm
\drceccyapur: Kabeny USB
lcoedunumenvruiti 3apadHoe ycmpoiicmeo ¢
wabenem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamxoe pyxo8oocmeo no
sxcnyamayuu yugposoti nabopamopuu
Habop nabopamoproii ockacmicu
IIpozpammHoe obecnedenue
\Memooduueckue pexomenoayuu He Mexee
40 pabom Hanuuue pyccrosssiynozo

iima nodoepaicku Hanuuue
leudeoponuxos.

\Lfugposas
rabopamopus no
6uonozuu
(yuenunecras)

Obecne 8610,
lnabopamopnusix pabom Ha ypoxax no
6uonozuu 6 0CHOBHOU UIKONE U NPOEKINHO-
luccnedosamenscrkoi deamenbrocmy
yuawguxca. Komnnexmayus: Becnposoonod
Wynemudamuux no 6uonozuu ¢ 5-10
lecmpoennvimu damyuxamu: JJamuux
lenasicnocmu ¢ duanasonom usmepenus
0...100% Ldamuux ocseujernocmu ¢
Ouanasonom usmepenus He yoice vem om 0
0o 180000 nx Jamuux pH ¢ Ouanasorom
usmepenus e yoice yem om 0 0o 14 pH
\Tamuux memhepamypsl ¢ uanasorom
usmepenus re yoice 4em om -20 do +140C
\Tamyux memnepamypel okpyoicaioujeti
lcpedtt ¢ duanasoHoM usMepeHus He yoice
yem om -20 0o +40C Axceccyapur:
3apsdnoe ycmpoiicmeo ¢ xabenent
iminiUSB USB Adanmep Bluetooth 4.1 Low
\Energy Kpamxoe pykosoocmeo no
Kcryamayuu yugposol nabopamopuu
ughposas eudeoxamepa c

66.00




obopynoBanus

Nf]' HammenoBanne
(PBOO)

Kparkne npHMepHbIe TEXHHYICCKHE
xapakrtepucTiiy (PBIIO)

Enmanna
H3Mepenns|

OJIHICCTBO|

AUYECKUM , pasp
e menee 0,3 Mnuxkc Ilpozpammnoe
lobecneuernue Memoduyeckue
pexomenoayuu ne menee 30 pabom
Vnaxosxa Hanuyue pyccrosssiunozo
caiima noddepaicku, nanuiue
lsudeoponuros

[HamvenoBaume
o [paspena:
"KoMmsioTepHOE
lo6opynosaune"

MDY (npurmep,
2p, Konup)

Tun ycmpoticmea: Muozogyuxyuonansoe
yempotiicmeo (M®DY); Ljeemrocme
nevame: yepno-6enas, Texnonozus
nevamu: snexmpozpaguyecxkas (nasepras,
lceemoouodnasn); Popmam nevamu: He
wmenee A4; Tun ckanupoeanus:
iInpomsvicrelil/nnanwemnb;
\Boamosicrocmy ckanupoeanus 6
Gopmamax: ne menee A4; Cnocob
noowmouernua: LAN, Wi-Fi, USB

22.00

\Hoymbyi

Dopm-axmop: noymbyk; Pazmep
Ouazonanu: ne menee 15.6 Oiotimos;
\Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuii 06vem
lycmarnoanexHoti onepamugerol namamu: He
Wmenee 8 I'baiim; Maxcumansnuiii 0bwuti
hoddepaicusaenmsiii 06vem onepamusroti
namsamu: ne mernee 16 I'baiim; Obvem SSD)|
marxonumens: ne menee 240 I'batim;
\Becnpoeoouasn cessv: Wi-Fi; Konuyecmeo
lscmpoennvix 6 kopnyc nopmoe USB: He

Imenee 2, uz xomopuix He meree 1 00NAHCHO

6uime USB sepcuu ne nusice 3.0;
\Paspeweriue 636-kamepbl, Mnukcens.: He
menee 0.3; Bempoennutii Mukpogon,
IKnasuamypa ¢ pacrnadioii u MApKupoexot
OWERTY/HI[YKEH; IToddepoicka

cmandapmoe 6ecnposodHoti cessu:
802.11a/b/g/wac; IIpouseodumensvHocme
npoyeccopa (snayenue noxasamens «CPU
\Mark» no mecmy «Laptop & Portable CPU|
\Perfomance»
http://www.cpubenchmark.net/laptop. html).
e menee 5000 eduruy; Hanuvue

7y )pa Mblib 6 KO. me: oa;
Vemaiic 0nepayuoRHan cucmema c

Mal

wm.

66.00




N HaumMcaoBanae Kpariae upam
o oGopynoBanms OpHMEPHBIE TEXHHYECKHEe Epupaana e
i (PBIIO) xapakreprcTakH (PBIO) MepeHn.
epaguueckum nonbL306amensCKum
Hmepgeticom, ceed. 0 Komopoa
IBKNIIOYEHbL 8 EOUHBLT peecmp PoCCuickux
rpozpamm OnA aNEXMPOHHBIX
lBbIMUCAUMENbHBIX MAUUH U 6Q3 OGHHBLX;
Vemarnoenennviii nakem ogucrozo
npozparmHozo obecneuenus,
lcoemecmumozo ¢ ycmanoenexnoi
lonepayuonroi cucmemod, ceedenus o
KOmMOpOM 6KAIOYERYL 8 EOUHBLY peecmp
poccutickux npozpamm Onst SNEKMPOHHBIX
BLIYUCTUMENbHBLX MAWUH U a3 OaHHbIX.
HaumMenoBaHHe HanpasJjienusn: "Jononnumenvroe 06opyo: fr
[HaumeHOBaHHE
1 I;')a:mema:
'KoMITpIoTepHOE
lo6opynoBanne"
[HaumeHOBaHHE
5 I;‘mz,z:(ena:
TexHOJIOrAYECKAsT

|HAnpaBJIeHHOCTE"
l06p NbHbLd HAbOP OC 6oty
npednaznaven Ons uzydenus
Ipo6omomexHuyeckux mexnonoaui, 0CHo8
UHDOPMAYUOHKBIX MEXHON02UT U
Imexnonozutl npoOMeUNeRRO
UL, G MAKIICe MEXHON02UL
Inpomc P u ado 020
lnpoussodcmea. B cocmas nabopa
DONICHEL 6X00UMb KOMNAEKMYIOUUe U

Obpasosamensnuii lycmpoiicmea, o6Jzaaa;ou4ue 3
KOHCIMPYKMUGHOY, annapamuot u

Habop ons usyvenus =

i et InpozpammHoil coamecmumocmulo opye ¢

posomomexnuneckux Opyzom. 1) Komnnexm KOHCIPYKIMUSHBIX - 22.00

16 U3 1a U NIACMuKa Ona

cucmenid \c6opiu modeneti MaHUNYIAYUOHHBIX

HARUMIRYUORRER pob6omog ¢ y2nosoi KuHeMamukod,

pobornos nnockonapannenshol KuneMamuxot,
\Delta-rxunemamuxoii. 2)
\FnmennexmyansHolii cepeoMoOyIb C
unmezpUpOBaHHOT CUCMEeMOl ynpasnenus -
1e menee 7um. Cepgomodynb OondiceH
06nadamy uHmMezpUPOBAaHHOU CUCTEMON
ynpaenenus, obecnesusaiowei obpamnyio
lcés3b wny KOHMpORL NAPaMempos -
lnonooicenue sana, ckopocms 6paujerus,
wazpy3xa npueoda, a makoice




/)

HanmenoBaHue
obopynoBanns

(PBIIO)

KpaTkae npuMepHBIe TEXHAYECKHE
xapakrepucTaki (PBIIO)

Epauuna
H3MepeHns|

OJIHIECTBO|

lobecneuuearowyeti 603M0CHOCIL
nocnedosamenvroz0 nOOKNIOYeHUs Opye ¢
Opy2oMm u ynpaenenus cepgomooynImu no
lnocnedosamenstomy nonyOynaeKcHoMy
lacunxponnomy unmepgeiicy.  3)
IPobomomexnuyeckuii Kormponnep,
npedcmagnsiowuii co6oil ModyneHoe
ycmpoiicmeo, exnioyaiowjee 6 cedn
loOHonnaMHYLIl MUKPOKOMNLIOMED ONA
IBLINONIHERUA CIONCHBLY 8LIYUCAUMENbHBIX
lonepayuil, nepugepuiineiii Kowmpounep
0/17 ynpaenenus et uMu ycmpoticmeamul|
U naamy pacuupenus Ons NOOKIoYeHus
lenewnux ycmpoticme. Modynu
pobomomexnuyeckoz0 KOKmMpoInepa
Donoicubl 0bnadames 00HOSpeMeHHOL
KOHCIMpYKMUEHOH, annapamuo u

1pOo2pP MUMOCmvbio apyz c
IOpyeom. Pobomomexnuyeckuii Konmponnep|
Donsicen y00oanemeopams MexXHU4eCckuM
kapakmepucmuxam: Kon-60 A0ep
l6CMpOEnN020 MUKPOKOMNBIOMEDA - He
Imenee 4, maxmosas yacmoma s0pa - He
menee 1,2 I'Ty, o6vem O3V - ne menee 512
M®, nanuyue unmepgeiicos - SPI, 12C, I-
wire TTL, UART, PWM, yugpossie - ve
Imenee 16 wm u ananozossie nopmel - He
Meree 8 wim 0N NOOKRIOYEHUR BHEUUHUX
lycmpoticme, 6cmpoenHbLil MUKpOQoH, a
imarcice WiFi unu Bluetooth ons
IKOMMYHUKAYUU CO BHEUIHUMU
yempoticmeamu. Po6omomexnuyeckuii
KoHmponnep 0ondicer obecneyusams
803MODICHOCIIb NPOZPAMMUPOBAHUS C
nomougeio cpedcme aseikos C/C++, Python
1 c60600H0 pacnpocmpansemoti cpedsl
\drduino IDE, a maicice ynpagnenus
Wodensmu poGomomexHuseckux cucmem
nomowyeto cpedvt ROS. 4)
\[Ipozpammupyembiil KOHMPONEp - He
wenee Twm. IIpozpammupyemolii
lkonmponnep dondicen npedcmagnIms
lco601i guINUCIUMENLHBLH MOOYIb,
lo6nadatowyum yugpoestMu nopmamii - He
Menee 8 wim u AHAR0206bIMU NOPINAMU - He
venee 16 wm, unmepgpeticamu UART,

I2C,SPI, TTL, a makoice MoOynem




HaumeHoBanHe
oGopynoBaHHA
(PBIOO)

KpaTkne npaMepHbIe TEXHHIECKHE
xapakrepuernxn (PBIIO)

Epnsnna
H3MepeHHs|

[KoJigecTBof

becnpogodHoii ceszu muna Bluetooth unu
WiFi ona co30anus annapamiio-
mpozparmmuelx peweruii u
"""y rerx/cmapm""""-yempoticme ons
pﬂ.?pﬂ607nlﬂlr 77 MINNpr, 2D
gewed"""". 5) Ilnama pacwupenus
NpOZpAMMUDYEMO20 KOHMPOREDA — He
menee Iwum. Ilnama pacuupenus dongicna
lobecneuusants 603MaIicHOCIL
OOKNIOYEHUR YHUBEPCANLHOZO
lsbIuUCIUMENbHO20 MOOYIA K cemu
nocpedcmeom usmepgetica Ethernet.
[Inama pacwuperus dongicia obnadame
nopmamu 6600a-661600a 051 NOOKAIOYEHUS
yuPpoesIX U aHan0208bIx yempoiicme — He
1ee 40 wm, eppeiic SPIu
803MOJICHOCIO NOOKINIOYEHUR BHEUIHEL]
icapmer namamu. 6) Mooyne mexnuuecxozo,
spenus, npedcmaensiowuii coboti
lycmpoticmeo xa base 8el4UCAUMENLHO20
IMUKDOKOHIMPONNEPA U UHIMEZDUPOBAHHO
kameput, obecne uee pacno.
Inpocmeriuwx usobpasicenuii Ha Mooyne 3a
lcuem cobCcmeeHHbIX BbIYUCIUMENbHBIX
lgoamooicHocmetl - ne menee Twm;
\IModyne mexnuueckozo 3peHus Oondicen
06ecneyusame 603MONCHOCMb
KOMMYHUKAYUU C AHANOZUYHBIMU
[Madyjmmu nocpedcmeom wiurbL Ha 6ase
nocnedosamenvrozo unmepghetica c yenvio
Paneretiueil nepedayu pesyrsmamos
usmepeHuii 2pynnet Mooyneti Ka
ynpaensiowjee el4UCIUMEensHOe
yCmpoiicmeo, NOOKI0YEHHoe K OGHHOU
ruurne. Modyns mexnuueckozo 3penus
onoicer obecneyusamo 603MOICHOCING
locyugecmename nacmpoticy Mooyna
ImeXHUYEeCK020 3PEHUS - HACMPOUKY
bxcnosuyuu, 6ananca 6enozo,
yBemMOpAIHOCMHBIX COCIMABATIOULUX,
nnowadu obnapysicusaemoii obnacmu
u306paoicenus, okpyanocmu
lo6rapyaicueaemoti oGnacmu u3o6pasicenus,
101001CeHUe 0BRapydcueaemelx obnacmeti
lomnocumenwsno opye dpyza. Modynw
MEXHUYECK020 3PEHUS QONCEH
Gecneyusams 603MOUCHOCL HACIMPOUKY




Hanuzanspuue Kparkne npavepHble Texandeckde | E, IK
6 AHHANA
9 o([;)y];lﬁnca;;mn xapakrtepacraxn (PBIIO) sMepenns| 0 CCTEO

G 00HOSpeMeRHOoe 0BHAPYIICeHUe He MeHee
10 pasnuunbrx 00UHOYHBIX 06BEKMOE 8
cexmope 0630pa, nubo ne MeHee 5
lcocmasHbIx 06veKmMo8, COCMOSUUX U3 He
menee 3 pasnuunerx 2paguyeciux
npumumueos. Modyne mexnuyecxozo
Bpenus dondicen 0baadans 6CMpPOEHHBIMU
unmepgeticamu — USB, UART, 1-wire TTL,
I2C, SPI 0ns xoMmynuxayuu co 6HewunuMu
nooxnioyaemuimu ycmpoiicmeamu. 7) B
icocmae Habopa 0ondicKe! 6x00umb
yugpossie UHGopMaAYUOHHO-CeHCOPHELE
mooynu, npedcmasnsiowue coboti
ycmpoiicmea Ha 6aze npozpamMmupyemozo
KOHMpOLNEpa u UsMepUMenbHO20
onemenma. Lugposoii modyns donoicer
lo6nadame ecmpoeHHbIM
IMukpoxonmponepom (maxmosas
uacmoma - ne menee 16 MIy, wuna
Oannvix — He menee 8 Kbaiim),
unmepgeiicamu Ona nOOKIIOYEHUS K
lenewnum yempoticmeam: yugpossle u
lananozogeie nopme, 1-wire TTL, pazvem
muna RJ. Lugpoeoit modyne dondicer
loGecnewueams 603MOJICHOCIb
KOMMYHUKAYUU C GHANOZUYHBIMU
Modynsamu nocpedcmsom wuHeL Ha 6ase
20Ce0068aMENbH020 UHMep@etica ¢ yenvio
Panvreiiweti nepedavy pesynomamos
usmepenuii spynnst Modynei Ha
[ynpaensioujee gbiyucIUmMEnbHOE
ycmpoiicmeo, noOKnIoYenHOoe K OGHHOU
une. B cocmas Habopa 0onJicHO
lexodums. yugposoi Modyne maxmosou
icHoniu — e meree 3wum, yugposoi
MoOyns ceemoduoda — He meree 3uum,
yughpoeoii Modynb KOHYe8020
npepvisamens — ne menee 3wm, yudpogoi
mModyns damuuxa yeema — He Menee Iwum,
yugposoii modyne RGB ceemoduoda — e
e Iwm, 8) B cocmas Habopa 00ndicHol
laxodumy anemenmer Ons c6opru
lsaiyymMH0z0 3ax6aMa: AKYYMHAI
npucocka — He menee lwum,
baexmpomazrumuelii KNanan — He Meree
luim, eakyymustil Hacoc — He menee lTuumn.
) B cocmas nabopa d0i12iceH 6x00unty




Ne

HauMenoBaHHE
ofopynoBanHs
(PBIOO)

KpaTKrae mpaMepHbIe TeXOHIECKHE
xapaxrepuacTaky (PBIIO)

Epunana
[A3Mepern

0JIHYECTBO|

yuebruLil KoMnaeim, sinioualowyuti 6 cebs
yuebroe nocobue, Habop 6ubnuomex
ImpexmepHbX SAeMenmos O
npomomunuposanus mModenei
ManUnyIAYUOHHLIX pobomMos, a maxaice
Inpozpammuoe obecneyenue Ons pabomst
mabopom. Ilpozpammuoe obecneuenue
\Donsicro obecnedusame mpexmMepHyIo
lsuUzyanuUsAYUI0 MOOERY MARUNYASYUOHHO20
[po6oma (c y2noeoil, n10CKORAPAINENLHOY Y|
Denvma-xunemamuroli) € npoyecce
lpabomet, obecneuueams nocmpoerue
mpocmpancmeernol mpaexmopuu
lDeusicer U Uci HO20 MeX. 7
MaHUNYNAYUOHHO20 poboma,
l803MODICHOCMb 3a0AHUR
nocnedosamenvrocmu movex Ona
pOX00iCOEHUA Yepe3 HUX UCRONHUMENBHOZO)
ex A fUOHHO20 poboma.
\ITpozpammHoe obecneyenue OONINCHO
YHKYUOHUPOBAM, KAK 8 0OMOeNbHOCMU 6
leude cpeoOsl MOOENUPOBAHUS, MAK U 8
\pesicume MOHUMOPUH2Q 8 peanbHOM
lepemeru npu nodKaoYeRuU Modenu
IManunynamopa nocpedcmeom
lpo6omomexruyeckoz0 KOHMpoepa.
\[Ipozpammnoe obecneyernue QONICHO
lobecneyusamy 603MOIICHOCb NOCMPOEHUR
lzpaghuroe 3ad0annwIx u mexyujux
lo606uennbIx KOOpOUHAM
lmanunynayuonrozo po6oma, zpaguroe
lsnauenuil ckopocmeti u YCKOPEHUR,
lpaghurcos pacuemnoix sHavenull HazpysKU.
\Ilpozpammroe obecneyenue OONICHO
noseonsme 3adasains
lnocnedosamenvrocmy nepedsudiceHuti
Manunynamopa nocpedcmeom nabopa
koMano e 6rouHo-zpaguyeckom
lunmepdpetice. Vuebroe nocobue dondicro
\codepaicamey mamepuanet no paspabomke
mpexmepHeix MoOenedl MOOUTbHbIX
Ip060M08, MAHUNYAAYUOHHBIX pobomos ¢
pasnudHBIMU IMUNAMY KUHEMATNUKY
(y2n108a5 KUHEMAMUKA, NIOCKO-

1 TbHAS KUHE. a denvma-
kunemamuxa, SCARA unu peruasichas
une ¢opma Cmioapma u




E:J HanmenoBaunne
| oGopynosamns
(PBIIO)

KpaTkse npuMepHble TEXHHYECKHE
xapaxrepHernkH (PBIIO)

LEnmmna

3SMEPEHA!

OJIHIECTBO|

Im.n.), UHCIMPYKYUY HO NPOEKMUPOBAHUIO
Ipo6omos, uncmpyryuy u Memoouxu
locyyecmenenus uHoicenepHblx pacyemos
Inpu npoexmupoeanuu (packemer Hazpy3Ku
lu MOMEHMOB, pacyem MouHoCIY
Inpusodos, pactuem napamempos
KUHEMAMUKY 1 M.N.), UHCMPYKYUU 1O
paspabomie cucmem ynpasienus u
npozpammnozo obecnevenus Ons
yrpaenesus pobomamu, UHCIMpyKyuu u
memoduiu no paspabomke cucmem
Ynpaenenus: ¢ aSNeMeRmamu
luckyccmeennozo unmennexma u
IMawunnozo obyyenus.

\O6pasosamenvHeril
iconcmpyxmop ons
npaxmyku GR04H020
Inpozpammuposanus ¢
Komnnexmom
lvamyuxoe

IPo6omomexnudeckuii Habop nPeOHa3Haex|
ons uzy 0cHOB pob XHUKY,

0 i, Y3108 U MEeXAHU3MOS,
lHeobx0dumblx Ons co30anus
lpo6omomexnuueckux ycmpoticme. Habop
Inpedcmaenaem coboii komnexm
CMpYKIMYpPHYBIX D1EMERIMOS,

uumf » 4 18 U
onexmpomexHuYeckux KOMROKEHMOE.
\Habop noseonsent npoeodume
Iskcnepumenmet no npedmemy @usuxa,
lcosdasamb u npozpammupoeame
lcobupaemsie Mooenu, U3 KOMROHEHINOG,
lexodauux 6 e20 cocmas, pabouue mooenu
100 X 4 CMayUOHapHbIX
IpoGomomexnudeckux ycmpoiicms ¢

laemc i M Ynp 8
InoM yucae Ha KONECHOM U 2YCEHUHOM
x00y, @ maxaice KOKCIMPYKYUH, OCHOBAHHbIX
lHa UCHONb308AHUY DAINULHEIX 6UO0E
nepeday (8 mom Yucne YepesuHLIX U
lsy6yamurx) a maroice peluazos.
\Bcmpoennvie Gecnpogodnbsie cemegble
(Wi-Fi u Bluetooth),
l803MOICHOCIL URMEZPaYUU C
6ecnnamnoim o6naunsim 110,
lo6ecnenusaiom 603M0CHOCTYL
parmuueciozo uzysenus, mexnonozuil
unmepHema eeweil u 0CHo8
UCKYCCMBEHHO20 URMENIEKMA.
O6ecneyueaemcs 603MOACHOCNL
6eQUHEHUS HECKONLKUX POOOMOS,
06paHRbIX U3 N0d06HYLX HABOPOS, &

wm.
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lepynner ¢ cemegoim 63aunmodeticmeuen.
\lIpedycmompena onyuoransHas
803MODICHOCL pacuiuperus
lOononrumensHbIMU KOMNOHEHMAaMU (He
BX00AUWUMU 8 CINAHOAPMHYIO
KOMIIEKMAYUIO), NO3EONAIOUUMU USYYAMD
mexHuYecKoe 3penue U NPOMBIUNERKYIO
ipobomomexruky. Ilpedycmompena
leoamooicnocmy pabomet Habopa ¢
QononnumensHoIMu 06NAYHBIMU
cepeucamu. IIpedycmompenst MUHUMYM
06a npozpamMmupyemuix KOKIMponnepa 6
nRACMuUKO08bIX KOPNYCAX, NO36ONAIOUUX
looroepemento co30 2 eap
po60moe pasnusHoz0 HAsHAYerRus,
unerowux 603M0ICHOCTL pabomel xak 6
nOMOKOBOM pesicume, MAK U 8MOHOMHO;
noszeonsiowux peanuzoeams obyuenue
IMpOZPAMMUPOBAHUIO 8 HECKONBKIDX CPedax
lpaspabomxu Ha pasnuyHbLx A361KAX (K
npumepy, @ cpedax Mblock, Arduino IDE,
na asvixax Scratch, C, Python, micro
\Python). Kai Munumym 0Oun u3
KOHIMPONNEPOB UMEEM 6CTMPOEHHYIO

2pay io cucmeny, 6cmpoennvie Wi-
\Fi u Bluetooth, nopm 0ns nodkniouenus
nocnedosamenvHo COEOURIEMBIX BHEULHUX
ycmpoticms (1e menee 20 00HO6peMEHHO
Inodrntoyaemerx yempoticms). Kai
MUHUMYM OOUH U3 KOHMPONNEPOE uMeem
l603MOICHOCb 00HOBPEMERHOT 3GNUCU He
Wenee 8 npozpam, ¢ 603MOICHOCIMBIO
Inepeicniouernus meoicdy numu. Kax
MUHUMYM 00UH U3 KOHMPONIEPOS UMeem
nonnoyeemuviii Oucnnedi (IPS),
no360110MUIl 661600UMb OAHHBLE C
Vamvyuxos 6 6ude mabnuy u zpaguxos, a
maxoice co30asame 6CMpPOEHHbLE 6
konmponnep 6udeouzpst. Konuyecmso
lcencopoe u UCnonHUMeNbHbIX YCmpoicne,
lscmpoentbIx 8 00UH U3 KORIMPOANEPOB, - He
Wmenee 10 wm. Obuee KoNu4eCcmeo

6 Habope He menee 400 wm., 6
NOM YUCKE NOOKRIOHAEMbLE MOOYIL! -
|Bluetooth modyne, - d8otiHod damyui
[uwmu, - YIbmpaseyKkoeou 0am4ux

accmosHus, - 0an 4§ - Jamuux
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kacarnus anexmpomexanuyecxut, - IR
MOOynb, - MOMOP NOCMORAHHO20 MOKA C
pedyxmopom — ne menee 2 uim., -
ep8onpueo0, - nynvin O YUOHHO20
ynp IR. Habop donoicen Gormo
VKOMNIEKMOBAH GKKYMYNAMOPHEIMU
bamapesmu. IIpozpammuoe obecneuenue,
ucnonv3yemoe Ol NpOZpamMMuposanus
lcobupaemvix pobomomexnuyecxux
Modeneii u ycmpoticms, O0NdCHO Gbimb
Pocmynno ons 6 020 CKQ'

uz cemu HumepHem u nocnedyiouiezo
UCnonL308anUs.

O6pazosamenvrbiii
Habop no mexaruxe,
Mexamporuxe u
pobomomexHurke

\Habop donoicen Gbimb npedHasHaveH Ona
npoeederun yuebuvix 3ausmuii no
U3YYEeHUIO OCHO8 MeXamPORUKU U
po6omomexnukuy, Rpakmuyeckozo

P w1 6a306bIX NEMEHMOB
SNIEKMPOHUKY U CXEMOMEXHUKY, a Maldice
lnaubonee pacnpocmparerHoi anemenmuol]
6a3b! U OCHOBHLIX MEXHUYECKUX peuleRut,
P MBIX NPU NPOEKMUPC u
npomomunuposanuL pasnuYHLIX

UHON 2DHbLX, Kubep KUX U

cmp X M. B cocmase nabopa)
D0101CHBL 8X00UMb KOMPAEKMYIOWUE U
yempoiicmea, obradaroujue
KOHCIMpYKMUBHO, aNeKMPUYecKol,
lannapamroti u npozpamMmHoil
lcoemecmumocmyio Opyz ¢ Opyzom. B
lcocmae nabopa donoicen 6xo0ume
KoMPREKM KOHCMPYKMUBHEIX 3NEMEHMO8
u3 Memanna Ons cbopru maxema
IManunynayuonnozo poboma u xomnaexm
Memannuueckux KOHCIMPYKIMUGHbIX
bnemermos Ons cbopru maxema
MmoGunsnozo poboma. B cocmas Habopa
DonoicHer 6X00UNML NPUEOOA PASAUHOZO
muna: MOMOopbl C UHMEZPUPOBAHHBIM UNU
lsHewHUM OaMUUKOM NONOJICEHUR — HE
Menee 2uum, cepgonpugo0 Gonsiuoll — e
Imenee 4uim, cepeonpugod Manvlil — He
menee 2uum, npueoo ¢ 603MOICHOCMBIO
ynp 6 ULa2080M pedicume — He
menee 2um. B cocmas nHabopa QondicHel
lexo0ums anemenmot Ons c6opru

aKyyMHOZ20 30X6ama: 6aKYYMHAsL

wm.
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npucocka — He menee luum,
lorexmpomaznumubLl k1anawx — He MeHee

[ wem, eaxyymubtii Hacoc — e menee Twum.
B cocmas Habopa 0ondicHa 6x0dume
lpremenmuan 6asa ons
NpOMOMUNUPOBARYA.; nama O1s
becnaeunoz0 npoMoOmMunYpOGanYs,
KoMRAEIam NPO80008 PasIuYHOZ0 muna u
ORUHBL, KOMARNEKM PE3UCMOPOE, KOMRIeKM
lceemoduo0os, cemucezmenmuutii
unouxamop, oucnneti JXK-muna, knonxu —
He Swm, 7 JuOMEMPLL — He
Menee 3wm, un@parpacuerii damyui - He
Meree 3um, ynempaseykoeoi 0amuux - He
wenee 3um, oamuux memnepamypel - He
menee lwm, damyux oceewjeRHoCY - He
weenee Ium, mooyne Bluetooth — ne menee
Twm, mooyne HK-npuemnuxa — He meree
[ wm, mooyne HK-nepedamuuxa e éuoe
KHONOYHO20 nynvma ynpaenexus — lwm,
lakkymynamop — ne menee luim, 3apaoHoe
ycmpoticmeo — He menee lwim. B cocmas
Habopa dondicen 6X00UMb MYNLMUOATNYUK
Ons uzmepenus memnepamypul u
lenasicHocmu oxpyoicaioweti cpeder — He
wmenee lwm. Mynomudamyux dondicen
lobnadams ecmpoenHsim
MUKDOKOHMpOINEPOM (maKmoean
uacmoma - ne menee 16 MI'y, wuna
Pannwix — He menee 8 Koatim),
unmepeiicamu Ons nOOKNIOYEHUS K
yempoiic : yugposere u
lananozoavie nopmet, 1-wire TTL, pazvem
muna RJ. B cocmag nabopa donoicen
8X00UMb KOMNAEKIN YHUSEPCANbHBIX
lebryucumenvHoIX Mooynetl,
npedcmaensiowux coboii 6azogyio niamy,
lnnamy pacwupenus Ons cemegozo
lg3aumoOeticmeus: u naanty NOOKNIOYEHUS
lcunosoil nazpysxku. Bxooaujue 6 xomMnnexm
chmpaz?cmea OondicHbl obradams
loOHOBpeMeHHOT KOHCMPYKMUBHOH,
lonexmpuyeckoti, annapamuoi u
pozpammnoii cogmecmumocmblo Opye ¢
Opyeom. Basoeas niama yrU8epcanoHoz0
lBbINUCIUMENEHO20 MOOYIS OONIICHA
ipedcmasnaims co6oii npozpammupyemetil
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kormponnep e cpede Arduino IDE unu
lananozuuHeIx c80600H0
pacnpocmpansemuix cpedax paspabomxu,
\basosas nnama donzcna obnadame
lecmpoennvimMu unmepgeticamuy o
noOKkmoYenUs Yugposelx U AHAN0Z06bIX
ycmpoticme, 6cmpoennvimMy
wnumepgericamu USB, UART, 12C, SPI, I-
wire TTL, Bluetooth, WiFi, Ilnama
pacuupenus donscHa obecnesugams
803MOIICHOCML NOOKNIOHEHUA

JHUBEDCL 0 8bIYUC 1020 MOdyJDZ
k cemu nocpedcmeom unmepgetica
\Ethernet. IInama pacwuperus 0onoicka
lo6radams nopmamu 6600a-861600a Ons
lnodxniovenun yuGposeIx u AHAN0208bIX
wempoiicme, unmepgeiic SPI u
803MOIICHOCMBIO NOOKNIOYEHUR BHEUHeT
kapmut namamu. Inama pacwupenus ona
noOKnrOYeHUR CUNOBOT HAZPY3KY DONJICHA
lobecneyusans 603MOAHCHOCTNG NPAMO20
InodrIIoYeH U BHewtHel CUn080li Hazpy3KY,
la maxoice pezynupyemou Hazpysku
lnocpedcmeom PWM unmepgpeiica. B
lcocmas nabopa donoicer 6x00ums
Wipozpammupyemeiil konmponnep,
lobecneyusaiowuii 603MOCHOCb
locywecmename paspabomxy
MpozpammMH020 K00a, UCTIONL3YA
luncmpymenmapuii cped paspabomxu
\drduino IDE u Mongoose OS u a3v1x06
npozpammupoeanus C\C++, JavaScript.
\[Ipozpammupyembiii KOKmMponnep OORNHCeH
lo6radams nopmamu Ons NOOKMOYEH U
yudposeIX U AHAN0206bLX YCIMpPOUCMS,
lscmpoennbIMU POZPaAMMUDYEMBIMU
HONKAMY U SNEKMPOMEXAHUYECKUMU
IMoOynaMU ONR Opzanusayuy cucmemol
\DYuHO020 YNpaenenus, 6CMpoOeHHbIMU
npozpammupyembiMu c6emoduodamu Ons
urOuKayuu paboyezo pescuma,
lscmpoennvimu unmepgpeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmas
lwaGopa donoiceH 6x00uMb MOOYNL
Imexnuneckozo spenus , NPeOCMasnIOUUi

0607 8bIHUC. Hoe ycmpoticmeo co
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6CINDOEHHBIM MUKPONPOYeCcopom (Kon-60
l90ep - He menee 4wm, vacmoma sdpa e
menee 1.2 ITy, 06vem O3V - e menee
1512M®, 06vem ecmpoenroti namsmu - ne
menee 816), unmeepuposannoi kamepoii
(Marxcumanstoe paspeutenue
lsuoeonomoxa, nepedasaesozo no
unmepgeticy USB - ne menee 2592x1944
led.) u onmuneckoii cucmemodi. Mooy
ImexHu4ecKoz0 speHus dondicen 0bradams
lcoemecmumocmyvio ¢ pasnuHeLMU
MpozpaMMUpyeMbIMU KOHMPONEPamu ¢
nomowybio unmepgeiicoe - 1-wire TTL,
UART, 12C, SPI, Ethernet. Modyno
Imexnu4ecxozo 3peHus OoNxNceH
lobecnequsame gvinonneHue écex
UIMEpEHUil U GbIYUCIeNUll NOCpedCcmeom
lcobcmeennvix eoruucaumensHbIx
803MONCHOCMEH 8CIMPOEHHO020
wmuxponpoyeccopa. Modynv mexuuyeckozo
3penun donsicen obradame
BO3MOJICHOCTBIO KOMMYHUKAYUU C
lananozusrbIMU MOOYNAMU NOCPEOCINBOM
lwuner Ha 6ase nocnedoeamensrozo
unmepgeiica c yenvio danvHeiiued
nepedayu pesynbmarmos uamMeperuti
pynnbl MoOYneli Ha ynpaersioujee
lsbIuCIUMENbHOE YCmpOoiicmeo,
mooxmoyennoe k OanHol wune. Modyne
mexHuYecKozo 3perus dongicen
lo6ecnexusams Hacmpoiixu pesjcumos
lpabomet - HacmpoiiKy sxcnozuyuy,
banaxca Genozo, yeemopasHocmHuIx
lcocmaensiowux, niowadu

06H£7p"~< oil 06, u.:uF, F
lokpyanocmu obuapyaicusaemoli obnacmu
W306pasicenst, nonogicerue
lobHapyaicusaemurx obnacmei
lomrocumenvro Opye Opyaa, MawuxKoe
lo6yuerue napamempos Heliponneix cemei
ons oGHapysicenus 06vexmos, gopmy u
BaroOuposanHbie 3HaYEHUS
lo6rapysicusaemvrx mapxepos muna Aruco,
lbazmeper obHapydicusaemerx
loxpyaicocmet, keadpamos u
impeyzonvruxos, napamempos
OHIMpACMHOCMY, PA3MEP08, KPUSU3HbL U
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10/102ICEHUR PACNO3HABACMBIX NUHUT,
\Habop donoicen obecneuusams
lgoamoicHOCIMY paspabomiu Mooenu
MobunbH020 poboma, ynpasnsemoii 8 FPV-
pesicume nocpedcmsoM npoZpamMmMHoz0
loGecneyenus Ons nepconanvHo20
KOMnBLIOMEPAa U MOBUNLHBIX YCMPOLiCME HA
baze OC Android unu IOS,
lobecneuugalonjezo 603M0IUCHOCL
ynpasnenus MoOunbHvIM pobomom u

CInp M 'paM
nocpedcmsonm epaguyecrozo unmepgeiica,
lgrnioyalowyum 6 ceba Habop kHoOnox u
nepexniovamened, dxcoticmux, obnacme
oz omobpasicernus eudeo. Habop donsicex
lobecneyueamy 603MOIICHOCTNL U3YYEHUA
loCHO06 paspabomxy npozpaMMHeIX U
lannapamHeLx KOMIIEKCO8 UHIICEHEPHBIX
lcucment, p i 6 chepe ""Humep
lsewedi"", a maxoice pewenuii 8 obnacmu
[po6omomexHuIcU, UCKYCCIMBEHHO20
unmennexma u MauiurK020 06y4enus. B
lcocmag nabopa donicro 6xo0ums nocobue
10 UsYHEHUIO OCHOG S1EKMPOHIUKY U
lexemomexnuxu, pewenuti 6 cgpepe
""Humeprnem eewjeit"", paspabomxu u
Inpomomunuposanuio Modeneti pobomos. B|
lcocmag nabopa donoicko 6xodums nocobue
1o usyuenuio ocros paspabomxu cucmem
ImexnuuecKko20 Spenus u SNEMEHINO0E

UCKY O Uxmemrexma.

[HauMeHOBaHHE
[paszena:
"EcTecTBEeHHOHAYTHAs)
anpaBlIeHHOCTE"

\Ha6op OI'D no xumuu

B nabop eéxo0dam eecwl nabopamopruie
lonexmponnvie 200 2, cnupmoska
lnabopamopras, 60pOHKA KOKUYECKAR,
hanouxa cmexnsannas, npobupka IIX-14 (10
umyx), cmaxar evicoxuti ¢ nocuxom BH-50
lc Memxoil (2 wmyku), yununop
usmepumenshviii 2-50-2 (cmeinanHbll, €
npumepmoil KpuLuuKoT), wmamus ons
hpobupox na 10 21é30, 3asicun
pobupouHeLl, wnamenb-nosiceyxa (3
myxku), Habop ¢raKoKoe Ona XpaHeHUs

wm.

acmeopos u peaxmugos (obvem graxona
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100 mn - 5 komnnexmog no 6 wmyk, obvem
@raxona 30 mn - 10 komnnexmoe no 6
wmyx), yunundp usMepumensHlil ¢
Hocurxom 1-500 (2 wmyxu), cmaxar
lgbrcoxuti 500 mn (3 wemyru), Habop epued
0152 Melmes NOCyObl (epus ONa Mbimbs
npobupox - 3 wmyxu, epus Ona Meimos
konb - 3 wimyxu), xanam Genwtii x/6 (2
luntyruy), nepuamKu pe3unoesle XumMudeckue
lemoticue (2 wmyxu), ouKu 3auumHble,
wunempel Gymascuvie (100 wmyx),
leoprouee ons cnupmosox (0,33 n). B
lcocmas nabop exoosm peaxmugbol.
lamomunutl, Jiceneso, coONAHAR KUCAOMA,
IMemunopanoic, perongmaneun, aMmua,
neporcud 60dopoda, Humpam cepebpa u
Opyzue; e obweil crodicHocmu - 44
pasnuyKbIx 6euqecme, UCRORLIYEMbIX ON
lcocmaenenus Komnnexnioe peaxkinugos npu
npoeedeHuU SK3AMEHAYUOHHBIX
lDKCHEpUMERMOB NO KYPCY WIONbHOU
bezamun,

\Lfughposasn
nabopamopus Ho
loiconozuu

Obecneuusaem nposedenue yuebrnozo
bKON02UYECKO20 MORUMOPUHZA

urcmpy HOIMU damu. Habop
\npuMeHsemca Rpu U3yHeHUU IKON02UL,
Guonozuu, xumuu, zeozpaguu u
npupodosedenus, a maxaice Ons
luHOUSUOYanbHBIX UCCNE008aHUA U
npoexmHoti desmenbHOCHIU UWKONLHUKOS.
\Komnnexmayus: Becnpogoonoi
WMynemudamuux no 3K0N02UYECKOMY
IMonumopunzy ¢ 8-10 6cmpoesHbIMU
Pamyuramu: JJamyux sumpam-uoHos
\amuux xnopud-uornos Jam4ux pH ¢
\Ouanasorom usmepenua ne yoice yem om 0
Vo 14 pH Jamuux enagzicHocmu ¢
Puanasonom usmepenun 0...100% Jam4ux
loceewjennocmu ¢ OUANA3OHOM UIMEPEHUR
1e yoice wem om 0 0o 180000 ax Jamux

Imemnepamyper ¢ QuanRasoHOM UIMEPENURL

lne yoice yem om -20 0o +140C Jamuux
nexmponposoowocmu ¢ ouana3onamu
usmepenua ne yoice wem om 0 00 200
mrCa; om 0 00 2000 mxCrm; om 0 0o
120000 mxCxm Jamuui memnepantypul
Kpyoicaroujeti cpedst ¢ OUANAsoHoM

wim.

22.00
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usmepenus we yoice wem om -20 0o +50C
Omoenvrbie damyuK U MyILIMUOAMUUKY.!
\Hamuux 38yxa c gyrxyueil
unmezpuUpoGanus ¢ QUANA30HOM UIMEDEHUS
wacmom ne menee wem om 50 I'y 0o 8 kl'y;
Tamyux 61asiCcHOCMuU no4esl ¢ OUANA30HOM
usmepenus ne yaice vem om 0 0o 50%
amuuK oKucy y2nepooa ¢ OUanasoHoM
uamepenus ne yoice yem om 0 0o 1000 ppm
Mynomudamyux Onmu4eckoi nom1ocmu
U MymHOCIU CO 6CTPOEHHBIMU
amyuramu: Jamuux onmuyeckoi
nromuocmu 470 HM ¢ Ouana3oHoM
usmepernus om 0 0o 2 D Jlamyux
lonmuneckoii niomnocmu 525 um ¢

0 IM UIMEp om00o02D
\Tamyux onmuyeckoii niomxocmu 630 um c
louanazonom usmepenus om 0 9o 2 D
\Tamyuic Mymrocmu pacmeopog ¢
Duanaszonom usmepernus on 0 0o 200 NTU
ldxceccyaper: Kabens USB
lcoedunumensurii (2 wm.) 3apaonoe
yempoticmeo c xabenem miniUSB USB
\d0anmep Bluetooth 4.1 Low Energy
Cmepoaicers Ona saxpennenus 0am4uKos €
wumamuee Kpamioe pyxo6odcmeo no
lskcnnyamayuu yugpoeoti nabopamoput

[ Ipozpammnoe obecneuenue
\Mermoduueckue pexomeHoayuu He Mexee
120 pa6om Vnaxosxa Harudue
pyccronsviuH02z0 catima noddepacKy,
Hanuyue 6UOCOPONUKOS.

Tun muxpockona: 6uonozuveckuii Hacadka
wuxpockona: monoxynspuas Hasnauerue:
lnabopamopHuiii Memoo Uccne0osanus:
lceemnoe none Mamepuan onmuxu:
lonmuyeckoe cmexno Veenuuenue
muxpocxona, kpam: 64 — 1280 Oxynapor:
WF16x Obwexmugor: 4x, 10x, 40xs

n yugposoil 5
Murpockon yugp (nodnpyoicunennbiil) Pesonveepras

bonosxa: na 3 obvexmuea Tun nooceemxu:
seprano unu ceemoduod Pacnonodicenue
lnoOceemcu: 8epxnsn u Hudicnas Mamepuan
kopnyca: Memann TIpeomemuuiil CIMOAUK,

v 90 Hemounux numanus: 220 B/50 I'y
Yucno mezanuxceneit. 1

wm.

44.00
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