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ACNAIOUWUXCA MATLOKOMIIeKMHbIMU "'

HaumenoBanue HanpasjieHusi: ""Ooopydosanue 01sa 06uieodpazosamenbHbX Op2aHu3ayuil, He

HanmeHnoBaHue pasaena:
"EcTecTtBeHHOHay4YHAs
HanpaBJIeHHOCTH"

(L ugpposas nabopamopust
no gusuxe
(yuenuueckas)

Obecneuusaem GbInoIHeHUe IKCNEPUMEHINOE NO MEMAM
Kkypca guzuxu. Komnrexkmayus: Becnposoonoi
Wyabmuoamuux no guzuxe ¢ 6-10 6CMpPOEHHLIMU
Oamuuxamu: [{ughposoti damuux memnepamypol ¢
Ouanazonom uzmepenus He yoice wem om -20 do 120C
\Lugposoui oamuuk abcorommuozo 0aéieHus. ¢
Ouanazonom usmepenus He yoice wem om 0 0o 500 xlla
VIamuuk MazHumHoz2o nosisi ¢ OUANA30HOM U3MePeHUsl He
yoirce wem om -80 0o 80 mTn Jlamuux nanpsidcenust ¢
ouanazonamu umepenus ne yce yem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 oo +15B [Jamuux
moxa ne yoice uem om -1 0o +1A4 /lamuux axcerepomemp
c nokazamenamu He menee yem. £2 g; +4 g; +8 g
Omoenvhvie ycmpoticmea: USB ocyunnozpagh ne menee
2 xanana, +/~-10 B Axceccyapul: Kabeno USB
coedunumenvubvill 3apsionoe ycmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Koncmpykmop 0715t npoeedenust IKCNePUMEHmos
IKpamxkoe pyxosoocmeo no sxcniyamayuu yughpoeoti
nabopamopuu Ipoepammmnoe obecneuenue
IMemoouueckue pexomendayuu (40 pabom) Hanuuue
pycckoszvlunoeo catima noodepoicku Hanuyue
6UO0EoPONUKO8.

88.00

{ughposas rabopamopus|
no xumuu (yueHuveckas)

Obecneyusaem binoHeHUe 1A00PAMOPHBIX pAOOM NO
uMUY HA YPOKAX 8 OCHOBHOU WIKOJIE U NPOeKMHO-
UCC1e008amenbeKou OesimenbHOCIU YYauuxcsl.
\Komnnexmayus: BecnpogoOoHou mynemuoamuux no
umuu ¢ 3-ma ecmpoennvimu oamyuxamu: Jamuux pH ¢
Ouanazonom uzmeperus e yoice uem om 0 0o 14 pH
Vlamuuk 21eKmponpogooumMocmu ¢ OuanazoHamu
usmepenus ne yace yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm [Jamuux
memnepamypbl ¢ OUANA30HOM USMEPEHUs He Yoice Yem
om -20 0o +140C Omoenvhuvie damuuxu. Jamuux
onmuyeckotl niomuocmu 525 um Axceccyapuol: Kabenw
USB coedunumenvhuiil 3apsaoHoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy Kpamkoe pykoeo0cmeo no s3xcniyamayuu
yupposotl rabopamopuu Habop rabopamopnoii
ocrhacmu [Ipocpammmoe obecneuenue Memoouueckue
pexomenoayuu He menee 40 pabom Haruyue
pyccrosazbluHo2o catima noodepacku Hanuyue
61O0EOPONUKO8.

87.00

(L ugpposas nabopamopus
no ouonozuu
(Vuenuueckast)

Obecneuugaem 8vinoiHeHue 1a00PAMOPHLIX pabom Ha
lypokax no buono2uu 6 OCHOBHOU WKOJIe U NPOEKMHO-
UCcne008amenbCKol 0essimenbHOCIMU YUauuxcsl.
\Komnnexmayus: BecnpogoOnou mynibmuoamuux no
Ouono2uu ¢ 5-10 BcmpoenbiMu oamuuxamu. Jamuux
eradicHocmu ¢ ouanasonom usmepenus 0...100%
VIamuuk oceewyeHHOCMU ¢ OUANA30HOM USMEPEHUs He

yorce wem om 0 0o 180000 ax [lamuux pH ¢ duanazonom

89.00
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usmepenust ve yoice uem om 0 0o 14 pH JJamuux
memnepamypbel ¢ OUANA30HOM USMEPEHUS He Yice YeM
om -20 0o +140C [Jamuux memnepamypul OKpyscarouel]
cpedbl ¢ duanazoHom usmeperust He yce yem om -20 0o
+40C Axceccyapwi: 3apsonoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Kpamxkoe pykosoocmeo no sxcniyamayuu yughpoeoui
nabopamopuu Llugpposas sudeoxamepa c
Wemannuyeckum wmamusom, paspewerue ne meree 0,3
WMnuxc Ipoepammnoe obecnewenue Memoouueckue
pexomenoayuu ne menee 30 pabom Ynaxoexa Hanuuue
PYCCKOA3bIYHO20 calima NOOOEepIUCKU, Harudue
6UOCOPONUKOE

HanmeHnoBaHue pazaena:
" [lononHuTENbHOE
obopynoBanue"

[ {ughposas rabopamopus|
no usuonocuu
(npogpunvuwiii yposens)

Obecneyusaem npogederiue Uccied08anus no
DYHKYUOHUPOBANUIO UeN06eHeCK020 OP2aHU3MA.
\Komnnexmayus: BecnpooOnoil Myremuoamyux no
dusuonocuu ¢ 5-10 6cmpoenHviMu oamyuxamu. Jamuux
apmepuanvrozo dasnenus (0...250 mm pm. cm.) Jamuux
nyasca ¢ ouanazonom usmepenus He yace yem om 30 0o
200 yo/mun Jlamuux memnepamypuvl mena ¢ OUana3oHoM
usmepenust He yoice uem om +25 0o +40C Jamuux
uacmomul ObIXAHUA ¢ OUANA30HOM USMEPEHUs. He Yce
uem om 0 0o 100 yuxnoe/mun JJamuuk yckopenusi ¢
nokazamensimu £2 g; 4 g; +8 g Omoenvhoie
yempoiicmesa: Jamuux OKI ¢ duanazonom uzmepenus He,
yorce wem om -300 oo +300 mB) [amyuk cunomep c
Ouanazonom uzmepenust ne yoice uem om 0 oo 40 H
V]amuuk oceewjeHHOCmU ¢ OUANA30HOM U3MEPEHUs He
yorce wem om 0 0o 180000 ax Axceccyapei: Kabeno USB
coeduHumenvubvlll 3apsioHoe ycmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Kpamxkoe pykosoocmeo no sxcniyamayuu yughpoeoti
ltabopamopuu I[Ipoecpammmoe obecneuenue
IMemoouueckue pexomenoayuu He menee 20 pabom
\Hanuuue pycckosazviunozo catima noooepoicku Hanuyue
6UO0EOpONUKO8.

13.00

[ [ugpposas nabopamopus
1o sKoa02UlL

Obecneuusaem npogedenue y4edOHo20 IK0JI0SUHECKO20
WMOHUMOPUH2A UHCIMPYMEHMANLHBIMU MEMOOAMU.
\Habop npumensemcs npu usyyenuu IKoa02ui, OUon02ul,
umuu, eeocpagpuu u npupoooedenust, a maxaice Ois
UHOUBUOY ANBHBIX UCCIEO08AHUS U NPOEKMHOU
OeamenbHocmu WKoIbHuKo8. Komniexkmayus:
\becnposoOHOl MYyTbMUOAMYUUK NO IKOIOSUYECKOM)
Wonumopuney ¢ 8-10 6cmpoeHHbIMU OaMYUKAMU:
VIamuux numpam-uonos [Jamuux xa1opuo-uoros Jamyux
pH ¢ ouanasonom uzmepenus He yoice wem om 0 0o 14
pH Jamuux enasicnocmu ¢ Ouanasonom usmepenus
0...100% J{amuuk oceewgeHHocmu ¢ OUANA30HOM
usmepernus ve yoce uem om 0 oo 180000 nx Jamuuk
memnepamypbel ¢ OUANA30HOM U3MEPEHUS He Yice YeM
om -20 0o +140C Jamuuk s1eKkmponposooumocmu ¢
Ouanazonamu uzmeperus He yce yem om () 0o 200
WmxCm,; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
VIamuukx memnepamypul oKpysicaiowel cpeobl ¢

Ouanazonom usmepenusi ne yoce yem om -20 0o +50C

22.00
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OmoenbHble 0amyuuKy u Myaomuoamuuku.: Jlamuux
BeyKa ¢ hyHKyuell unmespuposanus ¢ OUana3oHom
uszmepenust yacmom e menee wem om 50 I'y oo 8 kl'y;
VIamuuk 61adcHocmu noyevl ¢ OUANA30HOM U3MEPEHUs
e yorce uem om (0 0o 50% Jlamuux oxucu yernepooa c
Ouanazonom uzmepenus He yoice wem om 0 0o 1000 ppm
IMynbmuoamuux onmu4eckol nNIOMHOCMU U MyMHOCMU
co 6cmpoennbiMy damyuxamu: JJamuux onmuyeckou
nromnocmu 470 um ¢ ouanazorom uzmeperusi om 0 0o 2
\D amuuk onmuyeckoti niomuocmu 525 Hm ¢
Ouanaszonom uzmepenus om 0 0o 2 D [Jamuuk
onmuueckotu naomuocmu 630 um ¢ duanazonom
usmepernust om 0 0o 2 D Jlamuux mymnocmu pacmeopos
c ouanazorom usmepernusi om 0 0o 200 NTU
Urceccyapor: Kabenv USB coeounumenvroiii (2 wm.)
Bapsionoe ycmpoiicmeo ¢ kabenem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Cmepoicens 0nst
Bakpennenus damuuxos 6 wmamuge Kpamkoe
PYKOB80OCMB0 NO IKCHIyamayuu yu@dposoti
nabopamopuu Ipoepammmnoe obecneuenue
IMemoouueckue pexomenoayuu ne menee 20 pabom
VYnaxoexa Hanuuue pycckossviunozo caiima
no0depoicKu, Haluyue 8UOEOPOIUKOS.

Yuebnas nabopamopus
1o HellpomexHoao2uu

B cocmae exoosm: Cencop Tun 1 ne menee 1 wm.,
0becneuusaen 603MONCHOCHIL PESUCTHPAYUL CUSHAA
DAEKMPUYECKOU aKmMuGHOCHU MUY
(anexmpomuocpammul, IMT). Pecucmpayus donxicha
ocywecmensemcs HeuH8a3ugHo, CYXUMU INEKMPOOAMU.
VIonoicna umemscst 603MOACHOCIb KPENAeHUs K pYKe
uenogexa, 4mo O0ICHO 0a8amb BO3MOICHOCTNG
pecucmpuposams 31eKMpPUIECKyio aKMUGHOCHU Mblllybl
6 0bnacmu, Had KOMOPOl pACNONA2AeTNCs KpeneHue.

U Ipu Hanpscenuu Mbluiybl 00IHCHA ObIMb 0becneyeHa
BO3MONHCHOCTG HAOMIOOEHUA NYYHOCTU cueHana (m.e.
npucymemeue IMI), npu paccrabrenuu mviuiysl - ee
omcymcmeue. Cencop Tun 2 ne menee I wm.,
0becneuusaen 603MONCHOCHIL PECUCTIPAYUL CUSHAA
pomonnemusmozpammut (DIII) onmuyeckum nymem, 3a
cuem usmMeHeHUuss OMPAadCeHHO20 OM KPOBEHOCHBIX
cocy0o6 ceema, 06veM KOMOpbiX USMEHACMCS NOO
6030eticmauem nyivcogotl 60iHbl. CeHcop dondiceH Obimb
0becneyen 603MOACHOCIbIO KPENeHUs K noOyuleuKe
nanvya yenosexa. Cencop Tun 3 ne menee I wm.,
0becneuusaem 603MOACHOCHb PECUCHPAYUU CUSHANA
warekmpoxapouozpammsl (OKI) ne unsazusHvim
cnocobom, pezucmpayuu I, I1 u IIl omeedenuti. Cencop
Tun 4 ne menee 1 wm. obecneuusaem 603MONCHOCHb.
pecucmpayuy cusHaNa KOACHO-2anb8aAHUYECKOU peaKyuu
(KI'P), pecucmpayus Komopo2o ocywecmeisnemcs Ha
NOCMOSIHHOM MOKe; ROOKIIOUEHUs. K Mey Yel08eKd C
nomowwto cyxux s1ekmpooos. Cencop Tun 5 ne menee 1
wim., obecneuusaem 603MONCHOCHb. Pe2UCPaYUU
cuenana anekmpudeckoti akmusrocmu mosza (33I) ¢
NOMOWLIO CYXUX HEUHBASUBHBIX INCKMPOOOE;
peaucmpayuy S1eKmpuiecKoll akKmueHOCMU PA3HbIX
Ooneti mozea. Cencop Tun 6 ne menee I wm.,
0becneyusaem 603MOACHOCb. PE2UCMPAYUU CUSHALA

konebanus epyonou kaemku (Cencop ovixanus);

5.00
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onpedenerus uacmomsl ObIXaHUs. Ycmpoucmeo 0is
cOopa OaHHBIX OM CeHCOPO8 U nepeoayu Ha
nepconanvHulil Komnviomep obecneyusaem
BO3MONCHOCHL COOPA OAHHBIX OM NOOKTIOYEHHBIX K HEMY
cencopos u omnpasky noayueHHvix oannvix Ha I1K.

ook niouenue yenmpanvroeo Mmooy k IIK donicno
ocywecmensimocsi ¢ nomouwvto USB-kabens.
Yempoiicmeo ons coopa dannwbix 0onxicHo umems
eanveanuueckyio uzonsyuio om I1K, obecneyusamo
BO3MONCHOCHL OOHOBPEMEHHO20 NOOKTIOUEHUSL 610D
00 4 cencopos. Kaoicovlil uz 6xo006 Ycempotiicmesa osi
cOOpa OaHHBIX OONINHCHO UMEMb 2AbEAHUYECKYIO
uzonAYUIO (ObecneueHue MeNCKAHANIbHOU
leanveanuueckoul uzonayuu). Ilooknoyenue ceHcopog k
Yempoiicmey onsi coopa oannvix ocywecmensiemest ¢
nomowbIo Cneyuanu3upo8anHvix pazvemos muna LEMO,
0OecneyusarOWux NPasuIbLHOCMb HOOKIIOUEHUsL PA3beMd
U CHUDICAIOWUX PUCK CILVYATIHO20 KACAHUSL PA3bEMO8
MoKonpogooawux yacmel, a maxdce obecnevusarouux
Bawumy om HecanKyuOHUPOBAHHO20 NOOKIIOYEHUS K
npousgonvhvim ycmpoticmeam. Modyns « Knonka» ne
Wenee 1 wm., obecneuugaem 03MONCHOCMb: PAZMEMKU
pecucmpupyemvix cuenanos. Konuvecmeo pazmeyaemulx
cocmosinuil cueHana 00nACHO Obimb He MeHee 3-X
paznuunsix kamezoputl.  Ycempoiicmeo 0 pecucmpayuy,
apmepuanbrozo oaeienus we meree 1 wim.
IMemoouueckoe nocobue, Komopoe O0JIHCHO COOEPIHCAmb
ne menee 30
\1abopamopuviX/npakmuyeckux/0emMoHCmpayuOHHbIX
abom.

IMurpockon yugposoii

Tun muxpockona: 6uonocuveckuii Hacaoka
Wukpockona: monokynapuas Hasnauenue:
nabopamopuwiii Memoo ucciedosanus: céemuoe none
\Mamepuan onmuku: onmuyeckoe cmexio Yeenuuenue
Wwukpockona, kpam: 64 — 1280 Okyaapuvr: WF16x
Ob6vexmuenl: 4x, 10x, 40xs (noonpyarcunennbviii)
\Pegonbeepras 2onoeka: Ha 3 obvexmuga Tun
mooceemkiL: 3epKaio U ceemoouod Pacnonoxcenue
nooceemku: epxHsis u HudicHss1 Mamepuan kopnyca:
wemann [Ipeomemmnviti cmoauk, mm: 90 Hemounux
numanus: 220 B/50 I'y Qucao meeanukcenei. 1

86.00

\Habop OI'D3/ETD
(xumus)

1B Habop 6x00sim 8ecvl 1a00PAMOpHbIE FNeKMPOHHbIE
200 2, cnupmogka n1abopamopHas, 80pOHKA KOHUYECKAs,
nanouxa cmexnanHas, npooupka I[1X-14 (10 wmyx),
cmaxkan evicokuii ¢ Hocukom BH-50 ¢ memxoti (2
wmyxu), yununop uzmepumenvivii 2-50-2 (cmexnsnmubiil,
c npumepmou KpuluKoi), wmamug 0 npooupok Ha 10
eH€30, 3aocum npooUpPoOUHbLL, wnamenb-nodxceuxa (3
wmyKi), Habop IAKOHO8 OJid XPaHeHUs pacmeopos u
peaxmueos (oo6vem graxona 100 ma - 5 komniexkmos no
6 wmyxk, 0owvem ¢aaxona 30 ma - 10 komniekmos no 6
wmyxk), yuaunop usmepumenvilii ¢ nocuxom 1-500 (2
wmyku), cmaxan evicoxuti 500 mn (3 wmyxu), Habop
epuietl 051 Mblmbsi NOCYObL (eput 01 MblMbsL NPOOUPOK -
3 wmyku, eput 011 Mblmwvsl KOO - 3 wmyKu), xaiam
Oenvill x/0 (2 wmyKu), nepuamxu pe3unosbie Xumuyeckue
cmotikue (2 wmyKu), ouKku 3awumHsle, uibmpol
bymaoicrvie (100 wmyk), coprouee 0t cnupmogok (0,33

56.00
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1). B cocmas Habop 6x00sam peakmugul: AnOMUHUL,
bicene30, CONAHARA KUCIOMA, MEMULOPAHIIC,
enongpmaneun, ammuax, nepoxkcud 6000p00a, HUMpPam
cepebpa u Opyeue; 6 obwetl crioxchocmu - 44 pasnuunvix
Geecms, UCNONb3YeMblX OJisl COCMABNEHUSL KOMIIEKMO8
peakmueos npu npoeedeHUU IK3AMEHAYUOHHBIX
DKCNEPUMEHMOE HO KYPCY WKOJbHOU XUMUL.
\Pexomendyemcst popmuposams Havop O O/ETD,
n0380AIOWUT NPOBOOUMb RPAKMUYECKUE 3A0AHUS NPU
nposedenuu 00we2o 20Cy0apcmeeHHo20 IK3amMeHd no
umuu ¢ ucnoavb3o8anuem coomeemcmayowen
ltabopamoproil nocyovl, peakmueos, yueoHo-
OeMoHCmpayuoHHo2o obopyoosanust. [lpu
(hopmuposanuu pexomenoyemcs yuumoléams
baxmuueckylo nompebHoCmb 0OPA306aMeENbHBIX
opeanuzayuii.

\Habop OI'D/ETD
(puzuxa)

\Habop cocmoum u3 7 KOMNIeKmos u npeoHasHaye st
BLINONHEHUA IKCNEPUMEHMATLHBIX 3A0AHUIL
leocy0apcmeenHoll umo2080ti ammecmayuu no
06pazoeamenbHbIM NPOPAMMAM OCHOBHO20 0OUe20
06pazosanus 6 hopme 0OCHOBHO20 20CYOAPCMBEHHO20
brzamena (OI'3) no guszuxe Cocmas komniekma Nl :

1. Becwi anexmponnsie 2. UzmepumenvHolil YuiuHOp
(mensypka) 3.Cmaxan 4./Junamomemp Ne 1

U Inanwemnouii 5. {unamomemp Ne 2 Ilnanwemmnuwiii

6. Ynaxoexa c nosapennoii convio 7.1lanouxa (nosxcka)
0714 nepemewiusanus, niacmuxogas 8. L{urunop
cmanvhotl 9. Lununop anromunuesoiii 10.1lnacmuxosbiti
yununop 11.Lunundp anomunuessiii 12. Humo ynoocena
6 omoenbHbIL IOMOK (KOHmelHep) ¢ 10HCeMEeHMOM U
kpoiwxoti Cocmag komnaexma Ne2: 1. [lImamue
nabopamopmuwiii ¢ deporcamensimu 2. [Junamomemp 1

3. Junamomemp 2 4.Ilpysxcuna 1 na naanweme c
Wunnumemposou wikanou 5. Ilpyscuna 2 na nianuweme ¢
Wwunnumemposou wikanou 6.1 pys. 7.Habopuulii 2py3.
8.Jlunetika. Munnumempogoe denenue 9.Tpancnopmup.
Munnumempogoe denenue 10.5pycok ¢ kproukom u
mumoto. 11.Hanpasnarowaa. Cocmas komniexma No3:
1. Ucmoynuk numanusi nOCMosHHO20 MoKa

2. Bonommemp 08yxnpedenvhsiii 3. Amnepmemp
08yxnpeodenvHulii 4. Pesucmop 5. Pesucmop 6.Pe3ucmop
7.Habop nposonounvix pezucmopos plS, 8.Jlavnouxa
9.Ilepemennsiil pesucmop (peocmam,),

10. Coeounumenvhuiii npo6oo 11.Knwou ona pazvsikanus
U 3aMbIKaAHUA 2NeKmpuyeckoll yenu. Komnnexm ynoscen
6 omoenbHbIL IOMOK (KOHMelHeD) C 10HCeMEeHMOM U
kpoiwxot Cocmag komniexkma Ne4: 1. Mcmounux
numanus nocmoanno2o moxa 2. Coouparowas aunsa 1;
3. Cobuparowas aunza 2. 4.Pacceusarowyasn aunsza 3

5. Jlunetika Jnuna 300 mm, muniumempossie Oenenus
6.Oxpan 7.Hanpasnaowas (onmuueckas ckamvs)

8. Cnatio «Mooenv npeomemay (byxea «F»)
9.Ocsemumens 10.1lJenesasn ouagpacma ¢ 00HOU wenvio
1 1. Homyyurunop 12.Ilnanwem na niomuom aucme c
KpY208blM MPAHCROPMUPOM HA NAAHUEmEe 0003HAYEHO
wecmo ons nonyyununopa 13.Coedunumensubviil Rpoeoo
\Konuuecmso 2 wmyxku Cocmag komnaexma NeS:

1. Cexynoomep 21eKmpOHHbIU ¢ 0amMyYUKamMu

71.00
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2. Hanpaensarowas co wkanoi, obecneuusaem yCmanosKy
0amuuKo8 NOA0ACEHUS U YCINAHOBKY NPYICUHBL
Wmasmuurxa 3.Bpycok 0epeesHubll ¢ NYCKOBbIM
waenumom 4.LLImamus ¢ kpenienuem 051 HAKIOHHOU
naockocmu 5. Tpancnopmup 6. Humsanoti masmuux ¢
2PY30M C RYCKOBLIM MASHUTNOM U C B03MOICHOCHIBIO
usMenenust Onunbl Humu onuna numu 7.1 py3, macca
(100+2) & Konuuecmeo 4 wumyku 8.Ipyocuna 1

9. Ilpyorcuna 2 10.Mepnas nenma, Jnuna 1000 mm
Cocmas komniexma Ne6: 1. [lImamus nabopamopHulil ¢
Oeporcamenaimu 2. Poruae /[nuna 40 cm, 3.Bnok
noosusicnwitl 4.6nox nenoosuscuwiil 5. Hums [nuna 1,2 m
6.1 py3, maccoii (100£2) 2 ocnawen 08ymsi Kproukamu-
Bayenamu ¢ nPOMUBONONIONCHBIX CHIOPOH OJlsL
603MONCHOCIU nodsewusanus Konuvecmeo 3 wmyku

7. [Junamomemp 8.Jluneiixa 9. Tpancnopmup Cocmas
komnaexma Ne7: 1. Kanopumemp 2. Tepmomemp 3.Becwbi
baexmponnvle 4. Mzmepumensuviil yununop (Mensypra)
5. LHununop cmanvroti na numu 6. LJurunop
anoMuHUesblll Ha HUMuU

Ob6opydosanue 015
OemoHcmpayuu onvimos
(xumusi)

Munumanvuviti komnaexkm: Cmoaux no0veMublil
\LImamue demoncmpayuonnsiti Habop ons srexmponusa
Oemoncmpayuonnwvlii [pubop 05t ONBIMOs No Xumuu ¢
baekmpuyeckum mokom (nabopamopnwiit) Ipubop ons
nomyuenus eazoe Cmynka ¢ necmuxom Komniexm
mepmomempos

17.00

Ob6opydosanue 05
OemoHcmpayuu onvimos

(Puzuxa)

Munumansnoii komnaexm: Llmamug

Oemoncmpayuonnvliit Cmonux noovemmuwiii Mcmounux

numanus Kamepmon na pesonarcnom suyuke Tapenka

saxyymuas Habop men pasnoeo ob6vema Habop men
aenoti maccuvl IIposoda

19.00

\Komnnexm nocyowet u
06opydosanust Ons
VueHUHeCKUxX Onvimos
(xumust, pusuxa,
buonozus)

Munumanvneiti komnaexm: LLImamue rabopamopHbiii
umuueckuii Habop wawex [lempu Habop
UHCIPYMEHMO8 NPenaposaibHbix JIoxicka ons cocueanus
sewjecme Cmynka ¢ necmom banku 0ns xpanenusa
meepovix peakmugos CKIAHKU O paAcheopos
peaxmusos Habop npobupox [Ipubop ors nonyuenus
leazoe Cnupmoska nabopamopuas I oprouee ons
cnupmosxu uirvbmposanvuas bymaza (urvmpoi)
lanouxa cmexnannaa Yawka evinapusamenvhast
\L[ununop mepusiil Bopouxa cmexnianuas Cmaxan
cmexasnnbLd [ azoomeoonas mpyoxa

74.00

ObpaszosamenvHbili
KOHCmMpYKmop 0715
Mpakmuku 6104H020
NPOSPAMMUPOBAHUSL C
KOMNIEKMOM 0amyuKog

\IPobomomexnuyeckuil Habop npednazHayen O
U3YYeHUsL OCHO8 POOOMOMEXHUKY, Oemaiietl, Y3108 U
WMexanuzmos, HeobxooumMblx O CO30AHUS
pobomomexnuueckux ycmpoticms. Habop
npedcmasisaem cobou KOMNLEKI CMPYKMYPHBIX
DIeMEHMO8, COeOUHUMENLHBIX ITEMEHNO8 U
baexmpomexHuueckux Komnonenmos. Habop nosgonaem
npOo8OOUMb IKCHEpUMEHMbL N0 NpeoMemy u3uKa,
co30asams u NPOSPAMMUPOBAMb cobUpaembvle Mooeil,
13 KOMIOHEHMO8, 8X00AWUX 8 e20 COCMas, pabouue
Wooenu MOOUNbHBIX U CINAYUOHADHBIX
pobOmMoOmexHuYeCKux yCmpoucme ¢
aemomamu3upoOBaHHbIM YNPAGIEHUEM, 6 MOM YUCTE HA
KOECHOM U 2YCEHUUHOM X0OY, a MAK’Ce KOHCMPYKYUT,
OCHOBAHMBIX HA UCNOTL30BAHUU PAZTUUHBIX 8UO08

nepedau (8 mom uucie yepsAuHbIX U 3y04amvix) a

52.00
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maxaice peiuazos. Bcmpoennvie 6ecnposoousvie cemesvie
pewenus (Wi-Fi u Bluetooth), eozmooicrnocme
unmezpayuu ¢ becnaiamuviym ooaaunvim 110,
0Oecneyusarom 603MONCHOCG NPAKMULECKO20
U3YUeHUst MEXHOA02ULL UHMEPHema 6ewell U OCHO8
uckyccmeennoeo unmeniekma. Obecnevuueaemcs
BO3MONCHOCTIL 0OBEOUHENUS HECKOTILKUX POOOMOS,
COOpanubIX U3 NOOOOHBIX HAOOPOS, 6 SPYNNbL C CEMesbiM
s3aumooeticmeuem. Ilpedycmompena onyuonaibHas
BO3MONCHOCHIL PACUUPEHUS OONOIHUMETTLHBIMU
KOMROHEeHmMamu (He 6X00auWuMu 8 CManOapmuyIo
KOMAIEKMAayuio), nO360IAI0WUMY USYHAMb MEXHUYEeCKOe
BpeHue U nPOMbILULEHHYIO POOOMOMEXHUKY.

[ Ipedycmompena 603mocHOCmb pabomwl HAbopa ¢
OONOIHUMENbHBIMU ODIAUHBIMU CEPEUCAMU.

[ Ipedycmompervl MUHUMYM 08Q NPOSPAMMUDYEMbIX
KOHMPOIIEPA 8 NAACMUKOBBIX KOPNYCAX, NO360IIOUUX
0OHO8pemenHo co30asamyb 2 eapuanma pobomos
Paznuuno20 Ha3HAYEHUS, UMEIOWUX B03MONCHOCHTL
pabomvl Kax 6 NOMOKOBOM pedicume, MAK U ABMOHOMHO,
NO360MAIOUUX PedaU308amMb 00YUeHUe
NPOSPAMMUPOBAHUIO 8 HECKOILKUX CPEOdx pazpabomiu
Ha paziuuneix A36IKax (kK npumepy, 6 cpedax Mblock,
\Urduino IDE, na sizvixax Scratch, C, Python, micro
Python). Kax munumym oOun u3z KOHMpOJLIEpos umeem
BCTPOEHHYIO ONEPAYUOHHYIO cUcmeMmy, ecmpoettvle Wi-
\F'i u Bluetooth, nopm 0ns nooxmovenust
nociedo8amenbHO COeOUHIEMbIX GHEUHUX YCIPOLICME
(e menee 20 00HO8PEMEHHO NOOKIIOYACMBIX
lyempoticms). Kak munumym o0un u3 KOHmMpoiepos
LMeem 603MOANCHOCTIL OOHOBPEMEHHOL 3aNUCU He MeHee
8 npocpamm, ¢ 603MOACHOCHBIO NEPEKTIOUEHUS. MENCOY
Humu. Kax Mmunumym 0OuH u3 KOHMpPOLIepos umeen
nonnoysemuuiii oucnieil (IPS), nozeonsowuil 6b1600ums
OanHble ¢ 0amyuKos 8 sude madiuy u spapuxos, a
maxaice co30a6amsv 6CMpPOEHHbIE 8 KOHMPOLED
suoeouepuvl. Konuvecmeo cencopoe u uchoiHUmMenbHvix
lycmpoticms, 6cmpoenHbix 6 00UH U3 KOHMPOILIEPOs, - He
wmenee 10 wm. Obwee Koruwecmeo d1eMenmos 8 Habope
e menee 400 wm., 6 mom uucie noOKIOYaeMble
Wooynu: - Bluetooth mooyns, - 080UHOU OamMYUK TUHUU, -
VIbmpaseykoeoll 0amyuK paccmostus, - 0am4ux yeemad,
- Oamuuk Kacauus snekmpomexarnudeckuti, - IR mooyno,
- MOMOP NOCMOSIHHO20 MOKA C PeOYKIMOpOM — He MeHee
2 wm., - cep8onpusoo, - nyavbm OUCMAHYUOHHO20
ynpasnenus IR. Habop oonoicer 661msb YKOMNIEKMOBAH
axkymyassmopuvimu bamapesimu. IIpoepammmoe
0becneyenue, UCNObL3YeMOE OIS HPOSPAMMUPOBAHUSL
cobupaemuvix pobomomexHuyeckux mooeuet u
lycmpoticms, 0012cHO Oblmb 00CMYNHO 071 6ECNIAMHO20
ckauusanus uz cemu Mnmeprnem u nociedyiowe2o
UCNONb308AHUSL

ObpazosamenbHblil
Habop no mexawnuxe,
lmexamponuke u
pobomomexHuke

\Habop oondicen Obimb npednazHauer 0 npogedenus
VueOHbIX 3aHAMULL N0 U3YUEHUID OCHO8 MEXAMPOHUKU U
pobOMOmexHuKL, NPAKMUYECKO20 NPUMEHEHUS 6a308bIX
DIEMEHMO8 INEKMPOHUKY U CXEMOMEXHUKU, 4 MAKIHCE
HauboIee pacnpoCmMpaHeHHOU deMeHMHOl 0a3bl U

IOCHOBHbIX MEXHUYECKUX pemeHuﬁ, NpUMeHsieMblx npu

22.00
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npoexmuposanuL U NPOMOMUNUPOSAHUY PASTUYHBIX
UHDJICEHEPHBIX, KUDEPHEMUUECKUX U 6CHPAUBAeMbIX
cucmem. B cocmas nabopa 00nHCHbI 6X00UMb
KOMRIeKmylowue u ycmpoticmea, oonaoaroujue
KOHCMPYKIMUBHOLL, INEeKMPUUECKOL, Annapamuou u
NPOSPAMMHOTL COBMECUMOCTBIO Opye ¢ Opyeom. B
cocmas Habopa 00HCeH BX00UMb KOMNIEKMN
KOHCIPYKIMUGHBIX IEMEHTNO0E U3 MEMAina Ol cOOpKu
WMakema ManunyIAyUoOHHo20 poboma u KOMNIeKm
WMemanauueckux KOHCMpyKmMuGHbIX d1eMeHmos OJisl
coopku maxkema MooubHO20 poboma. B cocmas nabopa
00IHCHBL BXOOUMb NPUBOOA PASTUUHOZ0 MUNA: MOMOPYL
C UHMeSPUPOBAHHBIM UNU BHEUHUM OAMYUKOM
nonodcenus — ne menee 2uim, cepeonpusoo 6oNLUON —
He Menee 4um, cepeonpusood Manblil — He Meree 2uim,
MPUBOO C BOZMONCHOCBIO YNPABIEHUS 8 ULA2080M
pearcume — He menee 2uim. B cocmas nabopa 0onicHbl
6X00UMb dIeMeHmbl 0151 COOPKU 8AKYYMHO20 3aX8aMA:
BaKYYMHASA NPUCOCKA — He MeHee luim,
DeKmpoMazHUMHbBLI KIanaH — He menee lum,
6aKyyMHbIl Hacoc — He menee lwum. B cocmae nHabopa
O0JIHCHA BXOOUMb JIeMeHmHAs baza O
MpomMomunuposanus: niama oA becnaeunoco
NPOMOMUNUPOBAHUs, KOMNIEKM NPOB0O08 PA3TUYHO2O
muna u OIUHbI, KOMIIEKIN Pe3UCTOPOS, KOMNIEKM
c6emooU0008, cemucezmMeHmHblIl UHOUKaAmop, Oucniet
VKK-muna, kHonku — He MeHee Sum, NomeHyuomMempsl —
He menee Juim, UHPPAKPACHbIL OAMYUK - He MeHee
3wim, y1empazeykoou 0amyux - He MeHee 3uim, 0amyux|
memnepanypbl - He Menee luim, 0amuux oceeujeHHoCmu
- ne menee lum, moodyne Bluetooth — ne menee lwm,
ooy UK-npuemnuxa — He menee lwim, mooyns UK-
nepedamuuxa 8 gude KHONOUHO20 NYabIA YNPasieHus —
[wm, akkymyaamop — He menee luim, 3apsoHoe
lyempoticmeo — ne menee lwum. B cocmas nabopa
0019CEH BX00UMb MYTbMUOAMYUK OIS USMEPEHUS
memnepantypbl u 61AHCHOCTU OKPYHcatowyeli cpedvl — He
wenee luum. Mynsmudamuyux doadxcen obnaoams
BCTPOCHHBIM MUKPOKOHMPOLIEPOM (TNAKMOBAL
uacmoma - ne menee 16 MIy, wuna Oannvix — He Menee
8 Kb6atim), unmepgheticamu 0151 ROOKIOHYEHUsL K BHEUHUM
yempoticmeam: yughposuie u ananocosuvie nopmel, 1-wire
TTL, pazvem muna RJ. B cocmag Habopa dondceH
BX0OUMb KOMNIEKIM YHUBEPCATLHBIX BLIYUCTUMETbHBIX
Wooynell, npedcmasnsiowux coboii basosyto niamy,
niamy pacuiuperus 015 cemeso2o 83auUMo0etiCmaus u
niamy noOKIOUeHUs CUI080U Haspy3Ku. Bxoodawue 8
KOMRIEKm YCMPOUCmEa 004CHbI 001a0ams
0OHOBPEMEHHOU KOHCIPYKMUBHO, 3/IeKIMPUiecKol,
annapammoil u NPOSPAMMHOU COBMECMUMOCbIO OpYe ¢
Opyeom. Baszoeaa niama yHueepcaibHo2o
BLIUUCIUMENILHO20 MOOYIA OOJIHCHA NPeOCMABIAMb
cobotl npoepammupyemvlii KoHmpoJiep 8 cpede Arduino
IDE unu ananocuunvlx c60000HO PACHPOCMPAHAEMbIX
cpedax paspabomku. baszosas niama dondcrua obradame
6CcmpoerHbIMU uHmepheticamu 01 NOOKIIOYeHUs.
YUPDPOBYIX U AHATIO208bIX YCIMPOUCTNG, 6CHIPOECHHIMU

unmepeticamu USB, UART, 12C, SPI, 1-wire TTL,
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\Bluetooth, WiFi. Ilnama pacwuperus 00I#CHA
0becneyusams 603MONCHOCIL NOOKIOYUECHUS
VHUBEPCATLHO2O BLIYUCIUMENLHO20 MOOYA K CemuU
nocpedcmeom unmeppetica Ethernet. [lnama
pacuupenus 002cHa 061a0ams NOpMamu 66004a-
6b1600a 011 NOOKIIOUEHUS YUPPOBBIX U AHANO208bIX
lyempoticms, unmepdpetic SPI u 603mocHocmoio
nooxoYenus enewnell kapmul navamu. Iliama
pacuupenus 0st NOOKIIOUEeHUs. CUIOBOT HAPY3KU
00I2ICHA 0becneuusams 603MONCHOCHb NPIMO20
NOOKIIOYEHUSI 6HEUHEll CUNOBOLL HAZPY3KU, d MAKICE
peaynupyemoti nazpysku nocpeocmeom PWM
unmepgetica. B cocmas nabopa oondicen 6xooumo
npoSPaMMUpyembviil KOHMpOoJLiep, 0becne usarouuil
BO3MOINCHOCIIb OCYWECMBIAMb PA3PAOOMKY
NPOSPAMMHO20 KOO, UCHONL3YSI UHCHPYMEHMAapul cpeo
pazpabomxu Arduino IDE u Mongoose OS u s1361k06
npocpammuposanus C\C++, JavaScript.

[ Ipoepammupyemulii KOHmMpoaLep OOIHCEH 001a0amsb
nopmamu 0715 NOOKTIOUEHUsE YUDPOBLIX U AHATIO208bIX
lycmpoticms, 6CmpoeHHbIMU NPOSPAMMUPYEMbIMU
KHONKAMU U 91eKMPOMEXAHUYECKUMU MOOYIAMU OIS
Opeanuzayuy CUCMeMbl py4HO20 YIPAGIEHUs],
BCTPOEHHBIMU NPOSPAMMUPYEMBIMU CBEMOOU0damu OJisl
uHOUKayuY paboyezo pescumd, 6CMpoeHHbIMU
unmepeticamu USB, USART, I12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa
0019CeH 8X00UMb MOOYIb MEXHUYECKO20 3PeHUs
npedocmasnsiowull coOotl bIHUCTUMENLHOE YCIMPOUCMEO
CO 6CIMPOEHHBIM MUKPONPOYECCOpOM (KOM-60 si0ep - He
Wmenee 4wum, uacmoma si0pa ne menee 1.2 I'Ty, o6vem
O3V - ne menee 512M6, o6vem 6cmpoennoti namsimu -
He menee 81°6), unmezpupo8anHoll Kamepoui
(Maxcumanvbroe paspeuieHue 8UOeoNnomoKd,
nepedasaemozo no unmepgpeticy USB - ne menee
2592x1944 e0.) u onmuueckoii cucmemou. Mooy
MexHu4ecKo2o 3peHus 00Jxcer 001a0amo
COBMECTNUMOCBIO C PAZIUYHBIMU NPOSPAMMUDYEMbIMU
Konmpoepamu ¢ nomowvio unmepgeticos - 1-wire
TTL, UART, I2C, SPI, Ethernet. Mooyas mexnuueckozo
Bpenust Qonicer 0becneuu8ans GblNOIHEHUE CEX
U3MepeHUll U 8bIYUCTIEHULL HOCPeOCTNBOM COOCNBEHHBIX
BLIUUCTUMETLHBIX B03MONCHOCMEN 6CMPOECHHO20
wmuxponpoyeccopa. Modynb mexHuueckoeo 3penus
00121Ccer 0011a0anmsb B03MONCHOCHIBIO KOMMYHUKAYUU C
AHAO2UYHBIMU MOOYIAMU NOCPeOCTN8OM WUHbL HA Da3e
nociedosamenvrHo2o unmepghelica ¢ yeavio oanbHelulell
nepedauu pe3yibmamos usmepeHuil 2pynnsl Mooyiel Ha
ynpasisiiowee 8bl4UCIUMENbHOE YCMpPOUCmeo,
nookmouentHoe Kk OaHHoU wune. Mooyie mexHuuecko2o
Bperus dondicen obecneuusams HACMPOUKU PEHCUMOB
pabomul - HACMPOUIKY SKCNO3UYUY, baranca benoeo,
YGEMOPAZHOCMHBIX COCAGTSIOWUX, NIOWAOU
0OHapyscusaemotl obracmu u300paxtceHuss, OKpy1oCcmu
0OHapyscusaemol obracmu U300PaANCceHUs, NOTONCEHUE
0OHapyscusaemvix obracmeti OMHOCUMENLHO Opye
Opyea, MawuHHOe 00yYeHUue NaApamMempo8 HeUPOHHbBIX
cemetl 0111 0OHApYHceHUsi 00beKmos, hopmy u
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BakoouposamnHvle 3HAYeHUss OOHAPYIHCUBAEMBIX MAPKEPOB
muna Aruco, pasmepul 0OHAPYIHCUBAEMBIX
OKpYsICHOCMET, K8AOPAMO8 U MPEY2ONbHUKOS,
napamempog KOHMpacmHOCMU, pA3Mepo8, KPUBUZHBL U
nonooicenus pacnosnagaemvlx unutl. Habop doncen
0becneyusams 603MOACHOCTL PA3PADOMKU MOOeU
WmoburbHo20 poboma, ynpaeisemot ¢ FPV-pescume
nocpedcmeom npoepammHo2o obecneyerus Ois
nepcoHaAIbHO20 KOMNbIOMEPA U MOOULLHBIX YCHIPOUICME
na 6ase OC Android unu 10S, obecneuusaroujezo
BO3MOINCHOCIb YRPAGIEHUS MOOUTILHLIM POOOMOM U
BCTNPOEHHBIM MAHUNYTIIMOPOM HOCPEOCHBOM
epaguueckoeo unmepghetica, sxmouarOWUM 8 cebst Habop
KHONOK U nepexmouameretl, OAHCOUCMUK, 001acmeb OJist
omobpadicenus sudeo. Habop dondcen obecneuusamo
BO3MONCHOCIb U3YUEHUsL OCHO8 PA3PAOOMKU
MPOSPAMMHBIX U ANNAPAMHBIX KOMIIEKCO8 UHIICEHEPHBIX
cucmenm, pewenuii 6 cpepe "Hnmepnem seweii”, a
maxaice pewienutl 8 ooracmu pooOMoOmexHuKi,
UCKYCCTNBEHHO20 UHMEIEKINA U MAUUKHO2O 00YYeHUsL.
IB cocmae Habopa 00NNHCHO 6X00UMb nOcobue no
U3VUEHUIO OCHOB DJIEKMPOHUKU U CXEMOMEXHUKU,
pewenuti 6 cghepe "Hnmepnem eeweil”, paspabomxu u
npomomunupoganuro mooenei pobomos. B cocmas
HabOPa O0NIHCHO 6X00UMb NOCOOUE NO U3VHEHUIO OCHO8
paspabomxu cucmem mexHu4ecKo20 3peHus u
DIEMERMO08 UCKYCCMBEHHO20 UHMELNEKMA.

Yemuipéxocesoti
yuebHblil pobom-
Wanunyamop c
MOOYIbHBIMU CMEHHBIMU
Hacaokamu

Yuebnwiii pobom-manunynsmop npeonasnauen ois
0c60eHUA 0OYUAIOWUMUCA OCHO8 POOOMOMEXHUKY, O
n0020MOBKU 00YUAIOWUXCA K 6HEOPEHUIO U
nocredyrowemy ucnoIb308aHuI00 pobomos &
npombluLnennom npousgoocmee. Konuwecmeo oceti
poboma manunyaamopa - vemvipe. llepemewjenue
UHCIPYMEHMA 8 NPOCMPAaHcmee no mpem 0CAM OOIHCHO
Vnpasnamucs wazoevimu dgueameniamu. Hanpsacenue
numanus wazoevix ogueamenel ne 6ouee 12 B.
Cepeoosucamens uemaepmotl 0Cu O0JIHCeH
0becneuusams nosopom uncmpymenma. Yeon nogopoma
MaHUNYIAMOPa Ha OCHOBAHUI BOKPY2E 8ePINUKATLHOU OCU
He menee 180 epadycos. [na onpedeneHus nonioxicenus
WMaHunyamopa npu no8opome 80Kpy2 6epMuUKAIbHOU
ocu QondHceH UCnOIb308ambCs FHK0Oep. Yeon nosopoma
Baonezo nieua manunyramopa He menee 90 epadycos.
Yeon nosopoma nepeonezo nieva manunyiamopa ne
wenee 100 epadycos. [[na onpedenenus noioxceHus
BaoHe20 u nepedHe2o nied ManunyIamopa OOAHCeH
UCnOb308aMbCA 2Upockon. Yeon nogopoma no
uemsepmoti ocu He meree 180 epadycos. JJonsxicua bvimo
BOZMOMCHOCTG OCHAWEHUS CMEHHBIMU HACAOKAMU
(Hanpumep, depicamens KapaHoaula uiu gaomacmepa,
mpucocka ¢ cepgodsucamenem, MexaHuieckoe
Baxeamuoe ycmpoucmeo ¢ cepeoosuzamenem,
lycmpoticmeo 014 1azepHoll 2pasupo8KU UL YCIPOUCEO
0na 3D-nevamu). Munumanvhas Komniekmayus
CMEHHbIMU HACAOKAMU: NHEGMAMUYECKUU 3aX8am
(MpuUCOCKa), MexanuuecKuil 3ax6am, HACaoKka
Oepoicamens OJis KApaHOAWa/MapKepa/pyyKu, Hacaoka
nepexoOHUK 015t KpenaeHUs, COBMECTHUMbIX

5.00
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KOHCMPYKMUGHBIX Oemaineti U KOHCMPYKYUl, Hacaoka
iazepuotl epasuposku, Hacadka 3D-nevamu (015
pabomul ¢ niacmuxom PLA ¢ ouamempom numu 1,75
wm). [lonoicen bbimb ochawjer cep8onpugooom s
NHEEMAMUYECKO20 U MEXAHUYECKO20 3aX8AMOS,
0becneuusaiowuM epanjerie 3axeaueHHo20 00beKma 6o
BpeMs nepemewjers, noGOPON nepemenaemoco
00vekma 60kpye 6epmukaibHol ocu. [{is obecnevenust
DYHKYUOHUPOBANUA NHEEMAMUYECKO20 3AX8AMA OONICEH
Obimb OCHAWEH 6CMPOEHHOU 8 KOPNYC MAHUNYIAMOPA
nomnou. Joaxcna 6vims 603MOANCHOCHb NOOKTIOUEHUSA
OONONHUMENLHBIX YCIMPOLCM8 (Hanpumep,
mpancnopmepa, peavca 05 nepemeujerus poooma,
nyIbMa YNpasneHus muna OHCoUCuK, Kamepul

LAUIUHHO20 3PeNUsl, ONMUYEcKo20 0amuuKd, MO0V
becnposoonoeo docmyna). Pobom-manunyasimop
odicer 0becneuusams nepemeujeHue HacaoKu 8
npocmpancmee, akmusayuio HACaoKU, 03MOMCHOCHb
nOyUeHUst CUSHANO8 OM KAMEPbL U OaMYUKOS,
BO3MONHCHOCTL YNPABGIEHUA OONOTHUMETbHLIMU
lyempoticmeamu. Mamepuan kopnyca — amoMuHui.
V[uamemp paboueii 301bl (be3 yuema Ha8ecHo2o
UHCMpYMeHma u yemseepmoti ocu) ne meree 350 ymm.
\Unumepdgheiic nookmouenus — USB. [lonicen umems
BO3MONHCHOCTID ABMOHOMHOU pAbOMbL U BHEUIHE20
ynpasnenus. /{na enewne2o ynpagienus 00axceH Oblins
npedycmompen nyibh, ROOKIOYAeMblll K poOOmy no
\Bluetooth. Ynpaensnowuii konmponiep doaicern bvimo
coemecmum co cpedou Arduino. Ynpaensowuii
KOHMPOJIEp COBMeCTUM CO CPeOoli NPOSPaAMMUPOBAHUL
IScratch u sazvikom npoepammuposanua C. [onxcen
0becneuusams nOBOPOM NO NEPEbIM MPEM OCAM 8
BadanHblll yeon u Ha 3a0aHHbILL Y20, NOBOPOM NO
uemeepmotl ocu Ha 3a0aHHbIN Y20, 08U CEHUe 8
Koopounamul X, Y, Z, nepemewerue Ha 3a0anHoe
paccmosnue no koopounamam X, Y, Z, nepedauy oanHvix
0 meKywem nonoxHceHuU y2no8, nepedayy OaHHbIX O
MeKyuwux KoopouHamax uncmpymenma. Jlonicen
noooeporcusamo nepemeujeHue 8 0eKapmosslx
KOoOpOuHamax u yenax nogopoma oceti, ¢ 3a0aHHOU
ckopocmuto u yckopenuem. Tunvl nepemewjenuii 6
0eKapmosbIX KOOPOUHAMAX: OBUICEHUE IO MPAEKMOPUl,
08UIICEHUE NO NPAMOLL MEAHCOY 08YMS MOUKAMU,
nepenpuvleuganuie U3 MoYKU U MoKy (nepeHoc o0vekma).
[Kopnyc 0onoicen bbims 6 3auuiyeHHoM UCHOTHEHUe
(xnacca ne nuoice IP20).

Obpa3zosamenvHblli
Habop 01 usyueHus
MHO20KOMNOHEHMHBIX
pobomomexHuecKux
cucmem u

MAHUNY IAYUOHHBIX
pobomos

Obpazosamenvhbiil HADOP 00AHCEH OblMb NPEOHA3HAUEH
0151 U3VUeHUs POOOMOMEXHUYECKUX MEXHON02ULL, OCHO8
UHDOPMAYUOHHBIX MEXHONIO2ULL U TNEeXHOI02UL
MPOMbBIULIEHHOU ABMOMAMU3AYUY, A MAKIHCE
mexHoI02Ull NPOMOMUNUPOBAHUA U AOOUTNUBHO20
mpouzeoocmea. B cocmas Habopa 00N#CHbL 6X00UMb
KoMIIeKmyowue u ycmpoucmasa, obnaoaroujue
KOHCMPYKIMUBHOLL, ANNAPAMHOU U NPOSPAMMHOU
coemecmumocmoto opye ¢ opyeom. 1) Komnnexm
KOHCMPYKIMUBHBIX DJIEMEHIMO8 U3 MEMAA U NAACMUKA
071 cOOpKU MOOeell MAHUNYTAYUOHHBIX POOOMO8 C

2710801 KUHEMAMUKOU, NI0CKONAPAIeIbHOU

8.00
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kunemamuxot, Delta-kunemamuxou. 2)
\HumennekmyanbHblil cepeoMOOYib ¢ UHRMESPUPOBAHHOU
cucmemotl ynpasnenus - He menee 7uim. Cepeomooyob
Doicen 061a0ams UHMeSPUPOBAHHOU CUCTEMOU
ynpasnenus, obecneuugaroueli 0opammyio céa3o Ui
KOHMPOJIb NApamempos - HOJ0JceHUe 6ad, CKOPOCMb
epawjenus, Hazpy3Ka npueood, a maxice
0becneuusaroweli 603MOANCHOCMb NOCIE008ATNENLHO0
noOKIOUeH sl Opye C OPY2OM U YNPAGIEHUS.
cepeoMOOyIAMU NO NOCAE008ANENTLHOMY
nOIYOYNIeKCHOMY ACUHXPOHHOMY uHmepgeiicy. 3)
\IPobomomexHuueckull KOHmpoJuiep, npedcmasisiioujuit
OO0t MOOYIbHOE YCMPOUCMEB0, GKItoYarwee 8 ceos
00HONAAMHBI MUKPOKOMABIOMED 0TSl 8LINOTHEH U
CLODHCHBIX BLINUCTUMENLHBIX Onepayull, nepughepulinbiii
KOHmMpOIEep ONAl YNPAGIEHUs 6HEWHUMU YCIPOICIEAMU
1 naamy pacuupenus 0ia NOOKTOYeHUsA 6HEUHUX
yempoticms. Moodynu pobomomexuuyeckoeo
KOHmMpoanepa 0oaxicHbL 001a0ams 0OHOBPEMEHHOU
KOHCMPYKMUGHOU, annapamuou u npozpammHou
coemecmumocmoio opye ¢ opyeom. Pobomomexnuyeckuii
KOHmMPOIEp 00NHCEH YOOBNeMEOPANb MEXHULECKUM
apaxmepucmuxam: Kou-80 f0ep 6CMPOEHHO20
WMuKpoxomnviomepa - He MeHee 4, makxmosas yacmoma
siopa - ne menee 1,2 I'Ty, oovem O3Y - ne menee 512
M6, nanuuue unmepgeticos - SPI, 12C, 1-wire TTL,
UART, PWM, yugposuvie - ne menee 16 wm u
ananozosvie nopmol - He Menee 8 wim 0151 NOOKIIOYeHUs
GHEUHUX YCIPOUICME, 6CTPOEHHBII MUKPOPDOH,
maxowce WiFi uiu Bluetooth 0nst koMmyHuKayuu co
eHewHuMy ycmpoticmeamu. Pobomomexnuueckuii
KOHmMpOIEp 00aHCeH 06eCneyusamsd 603MONCHOCMY
NPOSPAMMUPOBAHUSL C NOMOWBIO CPEOCTNE A3bIKOE
C/C++, Python u c60600H0 pachpocmpansieMoli cpeobl
Urduino IDE, a maksce ynpasnenus mooenamu
pobomomexnuueckux cucmem ¢ nomouvio cpedvi ROS.
4) IIpoecpammupyemvlii Konmpoanep - He MeHee 1uim.

[ Ipocpammupyemblii KOHMPOLEP OONHCEH
npedcmagisims o601 BbIYUCTUMENbHBIN MOOY b,
obnaoarowum yupposuimu nopmamu - He menee 8 wm u
ananozosbIMU nOpmamu - He mexee 16 wim,
unmepcgpeticamu UART, 12C,SPI, TTL, a makoice
Wmooynem becnposodroii ceéasu muna Bluetooth unu WiFi
0/1A CO30aHUs annapamHo-npocPAMMHBIX peuleHull U
"ymHbIX/CMapm "-ycmpoticme 015 pazpabomku peuleHuil
"Humeprnem sewei". 5) Ilnama pacuwupenus
npoepaMMUPYeMO20 KOHMpOoLepa — He MeHee lwm.

[ Inama pacuiuperus 001X4CHA 0becneuueams
BOZMONHCHOCTG NOOKIIOYEHUS, YHUBEPCATLHOO
BLIYUCTUMENLHO20 MOOYJIA K Cenmil HOCPeOCmBoM
unmepgetica Ethernet. [Inama pacuwupenus 0oaxcHa
001a0amb nopmamu 8600a-6618600a 0Ji NOOKIHOUEHUS
YUDPOBLIX U AHAN0208bIX Ycmpolicme — He MmeHee 40 wm,
unmepgpetic SPI u 603M04CHOCMbIO NOOKIIOYEHUSA
eHewnell kapmol namamu. 6) Modyis mexnuueckoeo
Bperus, npedcmasnawwuii cobou ycmpoiicmeo Ha dase
BLIYUCTUMENLHO2O MUKPOKOHMPOILEPA U
UHMe2PUPOBAHHOU Kamepbl, obecneyusaouee
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pacnosnasanue npocmeiuiux u300padiceHuli Ha Mooyie
Ba cuem coOCMEEHHbIX BLINUCTUMENbHBIX
6o3MOdNCHOCHEl - He Menee [wim; MoOynb mexuuueckozo
Bpenus dondiceHn 0becneuusams 603MONCHOCHb
KOMMYHUKAYUYU ¢ AHATOSUYHBIMU MOOYAMU
nocpedcmeom wiunsl Ha 6a3e noc1ed08amenbHO20
unmepgetica ¢ yeavio oanvbHeluiell nepedayu
pe3yabmamos usmepenuii epynnsvt Mooyiell Ha
ynpasnsiouee sbINUCTUMENbHOE YCIMPOLICMEO,
nookmouennoe Kk 0anHou wiurne. Mooyie mexHuueckozo
Bpenus dondiceH 0becneuusams 603MONCHOCHb
ocywecmenams HACMpoUKy MOOYIS. MEXHUYECKO20
Bpenus - HacMpOUKY dKCno3uyuy, bananca 6enoeo,
1Y6eMOPA3HOCMHBIX COCABTAIOWUX, NAOWAOU
0OHapyscusaemotl 0baacmu u300PaANCeHUs, OKPY2I0CmU
0OHapysicusaemotl 0bracmu u300PaANCeHUsl, NOJOACeHUE
0OHapysicusaemvix obacmetl OMHOCUMENLHO Opye
Opyea. Mooyns mexnuueckozo spenus 00axceH
0becneuusams 803MONCHOCb HACMPOUKU HA
00HOBpemenHoe obHapyicenue He menee 10 paznuunbix
00UHOUHBIX 0OBEKMO8 6 cekmope 0630pa, o He MeHee
5 cocmasHwix 06veKmos, cocmoawux u3 He menee 3
pasnuynblx epaguueckux npumumusos. Mooys
mexHuuecKo2o 3penus 00axceH 001a0ams 6CMpPOEHHbIMU
unmepcgpeticamu — USB, UART, 1-wire TTL, I12C, SPI ona
KOMMYHUKAYUU CO HEWHUMU NOOKTIOUAeMbIMU
yempoticmeamu. 7) B cocmas nabopa 00ndicHblL 6X00ums
Yugpposvie UHGOPMAYUOHHO-CEHCOPHBIE MOOYU,
npedcmasnaowue coboii ycmpotvicmea Ha 6aze
MPOPAMMUPYEMO20 KOHMPOILEPA U USMEPUMENLHOLO
baemenma. Lughposoii modynw dondcen obnadame
BCTPOCHHBIM MUKPOKOHMPOLIEPOM (THAKMOBAL
uacmoma - ne menee 16 My, wuna dannvlx — He Menee
8 Kb6atim), unmepgheticamu 01151 ROOKIIOYEHUsL K BHEUHUM
yempoticmeam: yughposvie u anano2osuvie nopmoi, 1-wire
TTL, pazvem muna RJ. Lfughposoii modyis donicen
0becneuusams 803MOHNCHOCb KOMMYHUKAYUU C
AHANO2UUHBIMU MOOYIAMU NOCPEOCEOM WUHbL Ha 6a3e
nociedosamenvo2o unmepgetica ¢ yeivo OanvHetiuier
nepedauu pe3ynbmamos usmepeHuil 2pynnsl Mooyieu Ha
ynpasnsaowee BbIMUCTUMETbHOE YCIMPOICME0,
nookouenHoe Kk OaHHoU wute. B cocmas nabopa
OOJIHCHO BXOOUMb: YUPDPOBOT MOOYIb MAKMOBOU KHONKU
— He menee 3wum, yugdpoeoi MoJyIb C6emMoOU0Od — He
Wenee 3wm, yugpogoii Modyib KOHYEBO20 NPePbIBAME]IsL
- He menee 3wm, yugpoeoii Modyrb damuuxa yeema —
e menee lum, yugposoii modyre RGB ceemoouooa —
He menee lwm. 8) B cocmas Habopa 00nd#CHbL 6X00UMb
baemenmul 0151 COOPKU 8AKYYMHO0 3AX8AMA: 8AKYYMHAA
npucocka — He menee luim, 21eKMpoOMACHUMHBIU KIANAH
I He menee lwm, 8akyymHbll Hacoc — He meHee lwm. 9)
B cocmag Habopa 0ondicer 6Xx00ums yueOHbili KOMIIEKM,
sKIOUarOWULL 8 cebs yyebHoe nocobue, HAbop
OUOIUOMEK MPEXMEPHBIX IEMEHMO8 O
NPOMOMUNUPOBAHUS MOOENEU MAHUNYIAYUOHHBIX
[pobomos, a maxaice npoepammuoe obecneyerue Ois
pabomul ¢ Habopom. [Ipoepammnoe obecneuenue

0IICHO 0Decneuusams Mpexmepuyio GU3yaIU3ayuIo
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Wooenu MmanunyIayuoHHo20 poboma (c yenosoi,
nIoCKONApannenbHol U 0ebma-KUHeMamuKoll) 8
npoyecce pabomul, 0becneuu8ams NOCMpoeHue
nPOCMPAHCMEEHHOT MPAEKMOPULU OBUICEHUSL
UCNOTHUMENLHO20 MEXAHUIMA MAHUNYTIAYUOHHO2O0
poboma, 603MOAHCHOCMb 3A0AHUSL NOCIEO08AMENLHOCHIU
mouex 051 NPOXOIHCOeHUs: Yepe3 HUX UCNOTHUMENbHO2O
Wexanusma manunyasyuonnozo poboma. Ipoepammmnoe
obecneuenue O0NNHCHO PYHKYUOHUPOBAMDb, KAK
omoenbHOCMU 6 8Ude CPedbl MOOEeIUPOSAHUs, MAK U 8
pesicume MOHUMOpUH2A 8 PealbHOM 8PeMeHU NpU
NOOKTIOUEeHUU MOOENU MAHURYASIMOPA HOCPEOCMBOM
pobomomexnuueckozo koumporepa. [lpoepammuoe
0becneyenue 00MICHO 0DeCneuUsams 603MONCHOCHLb
nocmpoenus 2papuros 3a0aHHbIX U MEKYUUX

0000 eHHBIX KOOPOUHAM MAHURYTAYUOHHO20 pOOOmA,
lepaguros sHaveHull ckopocmell U YCKOPeHus, 2papukos
pacuemnvix 3navenuil nazpysku. Ilpoepammnoe
0becneyenue 00IICHO NO36OAMb 3A0A6AND
nociedosamenrbHOCHb NepeOBUICEHUTL MAHUNYIAMOPa
nocpedcmeom Habopa KOMAHO 6 OIOHHO-SPAPULECKOM
unmepgetice. Yuebnoe nocobue 001xHCHO cOOeprHcams
Wamepuansl no paspabomxe mpexmepuvix mooenei
MOOUTLHBIX POOOMOB, MAHUNYIAYUOHHBIX POOOMOE C
PazIUUHLIMU MUNAMU KUHEMAMUKY (Y2N08ds.
KUHEeMamuKa, nioCKo-napaiieibHas KUHEMamuKda,
Oenvma-xkunemamuxa, SCARA unu pvruasxcuas
Kunemamuxa, nramgopma Cmroapma u m.n.),
UHCIMPYKYUU NO NPOEKMUPOBAHUIO POOOMOS,
UHCIMPYKYUU U MEMOOUKU OCYUeCMBIEHUSL UHIICEHEPHBIX
pacuemog npu npoexmuposanuu (pacuemvt HAZpy3Ku u
WMOoMenmo8, pacuem MOuHOCIU RPUBOO08, PACHem
napamempos KUHeMamuKky u m.n.), UHCMpyKyuu no
pazpabomie cucmem ynpasneHust u RpoepamMmHo20
0becneyenusi s ynpagnenust pobomamu, UHCMpPYKYui u
Wemoouxu no paspabomke cucmem ynpaeienust
DAEMEHMAMU UCKYCCMBEHHO20 UHMELIeKma U
WMawunno2o 06yyenus.

Tenescka-xpanunuuye
HOYMOYKO8

mun Kopnyca: Memai; 603MONCHOCHb 6E30NACHO20
BAWUWEHHO20 3AMKOM XPAHEHU HOYMOYKO8: Haauyue;
BO3MONHCHOCTD 3aPAOKU HOYMOYKOS: HaauYue,
noooepoicka Hoymoykos n.1.1.1.; nanuyue poymepa Wi-
\Fi cmanoapma 802.11n unu cogpementee: 1 wim.
noooepoicka Hoymoykos n.1.1.1.; koruuecmao
HOYmMOYKo8: om 15 wmyk, noodepicka HOymoyKo8
n.1.1.1.; Hanpsowcenue numanus.: 220B\50Iy;
\lompebnaemas mowgnocmos, Bm (maxcumym): 2500;
\lompebnaemviii mok, A (maxcumym): 12; [Jnuna wnypa
baexmponumanus: om 2,5 mempa, 3awuma om
nepeHanpsdceHs, KOPOMKO20 3aMbIKAHUA: HATUYUe,
[Koneca 0ns nepedgudicenusi ¢ mMopMO30M: HATUYUE.

11.00

HaumeHoBaHue paznena:
"KommprotepHOE
obopymoBanue"

IMHnozoghyHxkyuonanbHoe
lycmpoticmeo (npunmep,
ckanep, Konup)

Tun ycmpoticmea: MHuo2o@yHKyuoHaIbHOE YCMPOUCMBO
(MDY),; Llsemnocmos newams: uepro-denas, Texnonocus
nevamu. snekmpozcpaghuieckas (nazepHas,

ceemoouoonas); @opmam neyamu: ne menee A4; Tun

43.00
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CKaHUPOBAHUSL: RPOMSAICHBIL/NIAHULETHBLLL,
\Bo3mooicHoCmb CKAHUpOBAnUs 8 popmamax: He meHee
U4, Cnocob nooxmouenusa: LAN, Wi-Fi, USB

\Hoymoyx

Dopm-gpakmop: noymoyk,; Pasmep ouaconanu. ne menee
15.6 owtimos; Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuti 06vem ycmano8ieHHoU
onepamuerou navsimu: e menee 8 I'batim,
MakcumanvbHblii 06ugutl noddepacusaemvlii 00vem
onepamuernou namsaimu.: ne meree 16 I'oaiim; Obvem
ISSD naxonumens.: ne menee 240 I'oaiim; becnpogoomnas
cea3v.: Wi-Fi; Konuuecmeo écmpoennulx 6 Kopnyc
nopmos USB: ne menee 2, uz komopuix ne menee 1
Oonicno ovims USB eepcuu ne nuoice 3.0, Paspewenue
630-kamepvl, Mnukcens: He menee 0.3; Bempoennutii
Wmukpoghon, Knasuamypa ¢ packiaokou u MapKuposKou
knasuw QWERTY/HI[VKEH; IToodepacka cmandapmos
becnposoonot cesizu: 802.11a/b/g/n/ac,

[ IpouszeooumenvrHocms npoyeccopa (3HaveHue
noxaszamens « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»

http://www. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuyue manunyiamopa mviuls 8
Komniekme: O0a;, Ycmanosnennas onepayuonnas
cucmema ¢ epaguieckum noib306amenbCKum
unmepcgheticom, ceedenusi 0 KOMOPOM GKIIOUEHbL 6
eOUNbILL peecmp pOCCULICKUX NPOSPamMm Oist
DAEKMPOHHBIX BLIYUCTUMENTbHBIX MAWUUH U O3 OAHHBIX,
Yemanoenennulii nakem ogucrozo npoepamminozo
0Oecneyenusi, COBMECmMUMO20 ¢ YCMAaHOBIEeHHOU
OnepayuonHOl CUCMEMOl, C8e0eHUs: O KOMOPOM
BKIIOUEHBL 8 €OUHbILL peecmp POCCULICKUX NPOSpamm Oist
DAEKMPOHHBIX BLIYUCTUMENLHBIX MAUMUH U 0A3 OAHHBIX.

117.00

HaunmeHnoBanue HamnpasJie

HuA: ""Obopydosanue 011 00ue00pPA306aAMENbHBIX OPZAHUZAYUIL, ACTAIOUUXCA

Mmanokomnaekmuvimu'
HaumenoBaHue paznena:
1 "EcrecTBeHHOHay4YHAS

HaIpaBJIEHHOCTH"
Obecneyusaem blnoIHeHUe 1AO0PAMOPHBIX pabom Ha
Vpoxax no 6uonocuu 8 OCHOBHOU WKOEe U NPOEKMHO-
UCCne008amenbeKou 0essmensbHOCIMU YUauuxcsl.
\Komnnexmayus: Becnposodnoii mynomuoamuux no
OuonOUU ¢ 5-10 6CMPOEHHBIMU OAMYUKAMU. [Jamyux
erascnocmu ¢ ouanasonom usmepenus 0...100%
Vlamuuk oceéeujeHHoCmu ¢ OUANAa30HOM USMEPEHUs He
yorce wem om 0 0o 180000 ax Jamuux pH ¢ ouanazonom
usmepeHus ve yace uem om 0 oo 14 pH JJamuux

[{ughposas rabopamopusimemnepamypsl ¢ OUANA30HOM USMEPEHUs He Yoice Yem

no buonozuu om -20 0o +140C [Jamuux memnepamypul OKpysxcarowetl|  uim 5.00

(Vuenuueckas) cpedbl ¢ duanazoHom usmeperus e yxce yem om -20 0o

+40C Axceccyapuvi: 3apaoHnoe ycmpoiicmeo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Kpamxoe pyko8oodcmeo no skcniayamayuu yugposoti
nabopamopuu Llugposas eudeoxamepa c
Wemannuueckum wmamueom, paspeuwierue ne meree 0,3
WMnuxc Ilpoepammroe odbecneuernue Memoouueckue
pexomenoayuu ne menee 30 pabom Ynaxoexa Hanuuue
PYCCKOA3bLIYHO20 calima NOOOEepICKU, Harudue
6UOEOPONUKOB
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(L [ugpposas nabopamopust
no xumuu (yuenuueckas)

Obecneuusaem binoHeHUe 1AOOPAMOPHLIX pAbOM no
NuMUU HA YPOKAX 8 OCHOBHOU WIKOIEe U NPOEKMHO-
UCCe008amenbCKol OesimenbHOCIU YYauUuxcsl.
\Komnnexmayusi: BecnpogoOHOU Myibmuoamuux no
umuu ¢ 3-ms scmpoenuvimu damuuxamu: Jamuux pH ¢
Ouanazonom uzmeperus He yoice wem om 0 0o 14 pH
VIamuuk 91eKmponposooumocmu ¢ OuanazoHamu
usmepenust we yoce uem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm Hamuux
memnepamypol ¢ OUANA30HOM USMEPEHUS He YIice YeM
om -20 0o +140C Omoenvuvie damuuxu. Jamuux
onmuuecxou nromuocmu 525 um Axceccyapor: Kabens
USB coedunumenvhwiil 3apsonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy Kpamioe pykoeodcmeo no sxcniyamayuu
yugposotl rabopamopuu Habop nabopamopmoti
ocnacmxu Ilpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuuue
pycckoszblunozo catima noodepoicku Hanuyue
61OCOPONUKOE.

4.00

L {ugposas nabopamopus
no gusuxe
(Vuenuueckas)

Obecneyugaem bINOIHEHUE IKCNEPUMEHMO8 NO meMam
Kkypca usuxu. Komnnexmayus: becnposoonoii
Wyrbmuoamuux no gusuxe ¢ 6-10 6CmpoeHHvIMU
oamuuxamu: L{ugposoii damuux memnepamypul ¢
Ouanazonom uzmepenus He yosce wem om -20 0o 120C
\L{ugposoii damuux abcomomno2o dasneHust ¢
Ouanazonom usmepenusi ne yoice yem om 0 0o 500 xlla
Vlamuux MaeHummo2o nois ¢ OUANa30HOM UMepeHUs He
orce wem om -80 0o 80 mTn Jlamuux nanpsaceHus ¢
ouanazonamu usmepeHus ne yxce yem om -2 0o +2B; om
-5 00 +5B; om -10 00 +10B; om -15 0o +15B Jamuux
moxa He yoice uem om -1 0o +1A4 Jamuuk
axcenepomemp ¢ nokasamenAMuy He menee yem: £2 g; +4
lg; +8 g Omoenvhvie ycmpoiicmsa: USB ocyuinozpagh ne
wenee 2 xanana, +/-10 B Axceccyapwi: Kabenv USB
coeounumenbHulll 3apsioHoe yCmpoucmeso ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Koncmpykmop 0na npoeedenus 3KCnepumesmos
\Kpamxkoe pykxosoocmeo no sxcniyamayuu yughpoeoti
ltabopamopuu I[Ipoepammnoe obecneuerue
IMemoouueckue pexomenoayuu (40 pabom) Hanuuue
pyccrosazbluHo20 catima noodepacku Hanuvyue
610EopONUKO8.

4.00

HaumeHoBaHue paznena:
"KommprotepHoe
obopymoBanue"

\Hoymoyx

Dopm-ghakmop: Hoymbyk,; Pazmep ouaconanu: ne
Wmenee 15.6 owtimos, Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem ycmaHno8ieHHOU
lonepamuerou navamu: He menee 8 I baiim,
IMakcumansbHblii 06uuLl noodepicusaemblil 00vem
onepamuerou namamu: ve menee 16 I'oaiim;, Obvem
ISSD naxonumens: ne menee 240 I'oaiim; becnpogoonas
ceasv: Wi-Fi; Koauuecmeo ecmpoennvix 6 kopnyc
nopmoe USB: ne menee 2, uz komopuix ne menee |
Oonorcno bvimes USB eepcuu ne nuoice 3.0; Paspewenue
630-kamepsl, Mnukcens: He menee 0.3, Bcmpoentbiil

wuxpodhon; Knasuamypa c packradxkou u mapkuposKo
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knasuw OWERTY/HUIL]YKEH; ITodoepacka cmandapmos
becnposoonot cesizu: 802.11a/b/g/m/ac,

[ IpouszeooumenvHocms npoyeccopa (3HaveHue
noxazamensi « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html). ne menee
5000 eounuy, Hanuyue manunyisimopa mvliib 8
Komniekme: 0a, Ycmanosnennas onepayuonHas
cucmema ¢ epaguueckum noib306amenbCKum
unmepgheticom, ceedenusi 0 KOMOPOM BKIIOUEHbI 8
eOUNbILL peecmp POCCUTICKUX NPOSPamm O7is
DAEKMPOHHBIX BLIYUCTUMENbHBIX MAWMUH U OA3 OAHHBIX,
Yemanoenennulii nakem ogucrozo npoepamminozo
0Oecneyenusi, COBMECMUMO20 € YCMAHOBIEHHOU
OnepayuonHoOl CUCmMeMOll, c8edeHUs: 0 KOMOPOM
BKIIOUEHBI 8 €OUHDIL Peecmp POCCULCKUX NPOSPamMM OJis
DAEKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U 0A3 OQHHBIX.

IMnozogynkyuonanvroe
lycmpoticmeo (npunmep,
ckanep, Konup)

Tun ycmpoiicmea: MnozodyHKyuoHaibHoe ycmpoucmeo
(MDY),; lleemnocmo neuams: weprno-benas,;
Texnonozust nevamu: snexkmpocpaguueckas (1azepras,
ceemoouoonas); @opmam nevamu: ne menee A4; Tun
CKAHUpOBAHUSL: POMANCHBIL/ NIAHULE NI,
\BozmooicHocmb CKanuposanusi 6 popmamax: He meree
U4; Cnocob nooxmiouenus: LAN, Wi-Fi, USB

2.00

HaumenoBaHnue paznena:
" JlonoJHUTEILHOE
o6opynoBanue"

Tenedicka-xpanunuuye
HOYmOYK08

mun Kopnyca: Memai; 603MONCHOCHb 6E30NACHO20
BawUWeHHo20 3aMKOM XPAHEHUA HOYMOYKO8: Haaudue;
BO3MONHCHOCTD 3APAOKU HOYMOYKOS: HATUYUe,
noooepoicka noymoykoe n.1.1.1.; nanuuue poymepa Wi-
\Fi cmanoapma 802.11n unu cogpementee: 1 wim.
noodepoicka Hoymoykos n.1.1.1.; konuvecmeo
HOymoOyKos: om 15 wmyx, noodepoicka HoymoyKkog
n.1.1.1.; Hanpsiscenue numanus.: 220B\50I 'y,
\[lompebnsemas mownocms, Bm (maxcumym): 2500,
\[Tompebnsemviti mok, A (maxcumym): 12; [nuna winypa
baekmponumanus: om 2,5 mempa; 3awuma om
nepeHanpa*CceHUs, KOPOMKO20 3aMbIKAHUA: HATUYUe,
\Koneca 0ns nepedgudicenus ¢ MopMO30M: HATUYUE.

1.00

Obpa3zosamenvHblli
Habop 01 usyueHus
MHO20KOMNOHEHMHBIX
pobomomexHueckux
cucmem u
MAHUNYTAYUOHHBIX
pobomos

ObpazosamenvHblil HADOP QONCEH ObIMb NPEOHAZHAYEH
0715 U3yUeHUs pOOOMOMEXHUYECKUX MEXHOI02UT, OCHO8
UHDOPMAYUOHHBIX THEXHONIOSUIL U MEXHOI02UT
MPOMbBIULIEHHOU ABMOMAMU3AYUY, A MAKIHCE
mexHoI02Ull NPOMOMUNUPOBAHUS U AOOUTNUBHO20
npouzeoocmea. B cocmas Habopa 00ndHcHbI 6X00UmMb
KoMIIeKmyowue u ycmpoucmasa, obnaoaroujue
KOHCMPYKMUBHOU, ANNApamHoll U npoSpaMMHO
coemecmumocmuto opye ¢ opyeom. 1) Komnaexm
KOHCMPYKMUBHBIX DJIEMEHIO8 U3 MEeMANd U NAACMUKa
01151 cOopKU MoOeell MAHUNYIAYUOHHBIX POOOMO8 C
V2080t KuHeMamuKou, NIOCKONAPaLIelIbHOU
Kunemamuxot, Delta-kunemamuxou. 2)
\HumeniekmyanbHulil CepeOMOOYIb C UHMESPUPOBAHHOU
cucmemou ynpaenenus - ne menee 7um. Cepeomooyin
Dodicen 061a0ams UHMESPUPOBAHHOU CUCTIEMOU
ynpaenenus, obecnewugaioweli 0Opammyio c6:a3b U

KORMPOJIb napamempos - noJiodcerue 6aid, CKopocnib

2.00
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epawjenus, Hazpy3Ka npueood, a maxice
0becneuusaroweli 03MOACHOCHb NOCTIEO08AMENLHO2O
noOKIOUeHUsl Opye C OPY2OM U YNPAGIEHUS.
cepeoMOOyIAMU NO NOCIE008ANENTLHOMY
nOIYOYNIeKCHOMY ACUHXPOHHOMY unmepgeiicy. 3)
\IPobomomexHuueckull KOHmpoJuiep, npeocmasistiouuit
OO0t MOOYIbHOE YCMPOUCME0, GKAtoYarwee 8 ceos
00HONIAMHBI MUKPOKOMNBIOMED OIS 8LINOTHEHUA
CLOJHCHBIX BLINUCTUMENLHBIX Onepayull, nepughepuiinbiii
KOHmpOAep ONsl YNPAGIEHUs 6HEWHUMU YCIPOLICIEAMU
1 naamy pacuupenus 0ia NOOKIOYeHUSA 6HEUHUX
yempoticms. MoOoyau pobomomexHuuecko2o
KOHmMpoanepa 0oaiCHbL 001a0ams 0OHOBPEMEHHOU
KOHCMPYKIMUBHOLL, ANNApAmMHOU U NPOSPAMMHOU
coemecmumocmuio Opye ¢ opyeom. Pobomomexnuueckui
KOHmMpOIEp 00NIHCEH YOOBNeMEOPAMb MEXHULECKUM
kapaxmepucmuxam: Ko-60 f0ep 6CMPOEHHO20
WMuKpoxomnviomepa - He MeHee 4, makxmosas yacmoma
s1opa - ne menee 1,2 I'Ty, oovem O3Y - ne menee 512
M6, nanuuue unmepgeiicos - SPI, 12C, 1-wire TTL,
UART, PWM, yughposvie - ne menee 16 wm u
ananozosvie nopmol - He Menee 8 wim 0151 NOOKIIOYeHUs.
GHEUWHUX YCIMPOUICME, 6CIMPOEHHBII MUKPOPDOH,
maxoice WiFi unu Bluetooth it kommynukayuu co
eHewHuMy ycmpoticmeamu. Pobomomexnuveckuii
KOHmpoIep 00adCceH 06eCneyusamsd 603MONCHOCMY
NPOPAMMUPOBAHUSL C NOMOWBIO CPEOCTNE A3LIKOE
C/C++, Python u c60600H0 pachpocmpansieMoli cpeobi
Urduino IDE, a makaice ynpasienust MoOensmu
pobomomexHuueckux cucmem ¢ nomouywio cpedwvt ROS.
4) IIpoepammupyemvlii Konmpoanep - He meHee 1uim.

[ Ipocpammupyemblii KOHMPOLEP OONHCEH
npedcmagisims o001 BbIYUCTUMENbHBIN MOOY b,
obnadarowum yudposvimu nopmamu - He Mexnee 8 wim u
ananozosbiMu nopmamu - He menee 16 wim,
unmepcgpeticamu UART, 12C,SPI, TTL, a makoice
Woodynem becnpoeoonoti cesizu muna Bluetooth uiu WiFi
0J1A CO30aHUs annapamHo-npocPAMMHBIX peuleHull U
"ymHbIX/CMapm "-ycmpoticme 05 pazpabomku peuteHuil
"Humepnem geweni”. 5) Ilnama pacuupenus
MpoepamMMupyemoco KOHmpoaiepa — He Mexnee lwm.

[ Inama pacuiupenus 00IHCHA 0becneuueams
BO3MONHCHOCTG NOOKMIOYEHUS, YHUBEPCATLHOO0
BLIYUCTUMENLHO20 MOOYIA K Cemu HOCPeOCmEoM
unmepdetica Ethernet. Ilnama pacuwupenus 0ondicna
0O1a0ams nopmamu 8600a-661800a OJi NOOKIHOUEHUS
YUDPOBLIX U AHAN0208bIX Ycmpolicme — He MeHee 40 wm,
unmepgetic SPI u 603M04CHOCHbIO NOOKIIOYEHUS
eHeunel kapmol namamu. 6) Mooynb mexuuueckozo
Bperus, npedcmagnanwuii cobou ycmpoiicmeo Ha base
BLIYUCTUMENTLHO2O0 MUKPOKOHMPOLLEPA U
UHe2PUPOBAHHOU Kamepbl, 0becneyusaouee
pacno3nasanue nPocmeuuux u30opaxtceHuil Ha Mooyie
Ba cuem coOCMBEHHBIX BLINUCTUMETbHBIX
603MO0ICHOCTel - He MeHee lwm; Mooy
MexHUuuecKo2o 3penus Q0HCeH obecneuusams
BOZMONCHOCTID KOMMYHUKAYUU C AHATLOSUYHBIMU
WModyasmu nocpedcmeom wuHl Ha 6ase
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nociredosamenvrHoeo unmepdghetica ¢ yeavro oanbHeluel
nepedauu pe3ynbmamog usmepeHuti 2pynnot Mooyietl Ha
ynpasnsiouee sbINUCTUMENbHOE YCIPOICMEO,
nookmouenHoe Kk 0anHou wiurne. Mooy mexHuueckozo
Bpenus dondiceHn 0becneuusams 603MONCHOCHb
ocywecmenams HaCMpoUKy MOOYIsL MEXHUYECKO20
Bpenus - HacmpOUKY dKCno3uyuy, bananca 6enoeo,
YE8EMOPA3HOCMHBIX COCMAGIAIOWUX, NIOWaA0U
0OHapyscusaemoll obracmu u300pa’ceHUst, OKPY2i10Cmu
0OHapysicusaemotl obracmu u300pPaANCceHUst, NOJOACeHUE
0OHapysicusaemvix obacmetl OMHOCUMENLHO Opye
Opyea. Mooy mexuuuecko2o 3penust O0NNCEH
0becneuusams 803MONCHOCb HACMPOUKU HA
00HO8pemennoe obnapyicenue ne menee 10 paznuunvix
0OuHOUHbIX 06BEKMO8 6 cekmope 0030pa, b0 He MeHee
5 cocmasHwix 06veKmos, cocmoawux u3 He menee 3
pasnuynsix epaguueckux npumumusos. Mooy
mexHuuecKo2o 3penus 00axceH 001a0ams 6CMpPOEHHbIMU
unmepgeicamu — USB, UART, 1-wire TTL, 12C, SPI ons
KOMMYHUKAYUU CO 6HEUHUMU NOOKTIOUAeMbIMU
lyempoticmeamu. 7) B cocmae nabopa dondicHbl 6x00umeo
Yugpposvie UHGOPMAYUOHHO-CEHCOPHBIE MOOYU,
npedcmasnsiowue coboll ycmpoticmea Ha baze
NPOPAMMUPYEMO20 KOHMPOINEPA U USMEPUMETLHOLO
baemenma. L{ughpoeoii Modynb dondicen obradame
B6CIMPOEHHBIM MUKPOKOHMPOLNEPOM (INAKMos8as
uacmoma - ne menee 16 MI'y, wuna Oannvix — He MeHee
8 Kbatim), unmepgheticamu 0151 ROOKIIOYEHUsL K BHEUHUM
yempoticmeam: yughposuie u anano2osuvie nopmol, 1-wire
TTL, pazvem muna RJ. Lfugposoii mooyis donicen
0b6ecneuusams 803MOHNCHOCb KOMMYHUKAYUU C
AHAN02UUHBIMU MOOYIAMU NOCPEOCHBOM WUHbL HA 6a3e
nociedosamenvo2o unmepetica ¢ yeivo OanvHetiuler
nepedauu pe3ynbmamos usmepeHuil epynnsl Mooyieu Ha
ynpasnsaowee BbIMUCTUMETbHOE YCIPOLICME0,
nookmouenHoe Kk OaHHoU wune. B cocmas nabopa
D0NIHCHO BXOOUMb: YUPDPOBOTL MOOYTIb MAKMOBOU KHONKU
— He meHnee 3wm, yudposoii Modyib ceemoouoda — He
Wenee 3uwim, yugposoii MoOyIb KOHYE8020 NpepLleames
 He menee 3wm, yugpoeoii Modyrb damuuxa yeema —
e menee lum, yupposoii mooyis RGB ceemoouoda —
e menee lwum. 8) B cocmas nabopa 00n#cHbl 6X00UMb
bemenmul 015 COOPKU BAKYYMHO20 3AX8aAMa: 6aKyYMHAA
npucocka — He meree luim, 21eKMpPOMACHUMHBIU KIANAH
I He menee lwm, 8akyymHbll Hacoc — He meHee lum. 9)
\B cocmag Habopa 0ondicer 6Xx00ums yueOHbili KOMNIEKM,
sKIOUArOWULL 8 cebs yuebHoe nocobue, HAbop
OUOIUOMEK MPEXMEPHBIX INEMEHMO8 O
NPOMOMUNUPOBAHUA MOOENEU MAHUNYIAYUOHHBIX
[pobomos, a maxaice npoepammuoe obecneyerue 0is
pabomul ¢ Habopom. Ilpocpammmnoe obecneuenue
OOIHCHO 0becneuUusams MpexmMepPHyI0 6U3YaTUIAYUIO
MoOoenu ManunyIaIYUuoHH020 poboma (¢ y2nosot,
nIOCKONAPANIENbHOU U 0eTbMA-KUHEMAMUKOL) 8
npoyecce pabomvl, 0becneuugans NOCMpoeHue
NPOCMPaHCmMEeHHOU MPAeKMOoPUL OBUICEHUSL
LUCHOTHUMENILHO20 MEXAHUSMA MAHUNYIAYUOHHO2O

000ma, 603MOICHOCb 3A0AHUSL NOCTIE008AMEIbHOCIU
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mouex 0151 NPOXOIHCOeHUs: Yepe3 HUX UCNOTHUMENbHO2O
Wexanusma manunyaayuonno2o poboma. lpoepammmnoe
0becneuenue OONNCHO PYHKYUOHUPOBAMb, KAK 6
omoenbHOCMU 6 8Ude CPedbl MOOEIUPOBAHS, MAK U 8
peosicume MOHUMOpUH2a 8 pealbHOM 8peMeHU Npu
NOOKTIOUEHUU MOOETU MAHURYAMOPA ROCPEOCMBOM
pobomomexnuueckozo koumponrepa. [lpoepammuoe
0becneyenue 00IICHO 0becneuUsamsb 603MONCHOCHIL
nocmpoenus 2papuros 3a0aHHbIX U MEKYUUX

0000 eHHBIX KOOPOUHAM MAHURYTAYUOHHO20 pOOOMA,
lepaguros sHaveHull ckopocmell U YCKOPeHus, 2papukos
pacuemmvix 3navenuil naepysku. [lpoepammnoe
0becneyenue 00IICHO NO3BOAMb 3A0ABAND
nociedosamenbHOCMb NePedBUINCEHUL MAHUNYIAMOPA
nocpedcmeom Habopa KOMAHO 8 OIOUHO-SPAPULECKOM
unmepetice. Yuebnoe nocodue 0012cHO codepaicams
Wamepuanvl no paspabomxe mpexmepuvix mooeneil
MOOUTLHBIX POOOMOB, MAHUNYIAYUOHHBIX POOOMOE C
PA3TUYHBIMU IMUNAMU KUHEMAMUKY (V210843
KUHeMAmuKa, nIOCKO-NapaiielbHas KUHeMamuKd,
Oenvma-kunemamuxa, SCARA unu pvruasicnas
Kunemamuxa, niamgpopma Cmioapma u m.n.),
UHCMPYKYUU N0 NPOSKMUPOBAHUIO POGOMOS,
UHCIPYKYUU U MEMOOUKU OCYUWECMELCHUS UHICCHEPHBIX
pacuemog npu npoexmuposanuu (pacuemvt HAZpy3Ku u
WMoMenmos, pacuem MOWHOCIU NPUBOO0S, pACHem
napamempos KUHeMamuKky u m.n.), UHCMpyKyuu no
paspabomie cucmem ynpasneHust u npocpammHo20
0becneyenus O ynpaenenust pobomamu, UHCMPYKYuu u
Wemoouxu no paspabomxke cucmem ynpaeienusi
DAIEMEHMAMU UCKYCCTNBEHHO20 UHMENLeKMA U
WMawunno2o 06yyenus.

Obpa3zosamenvHbili
Habop no Mexawnuxe,
lmexamponuke u
pobomomexHuke

\Habop donicen bvimv npednasnauen st NPOGeOeHUst
VueOHBIX 3aHAMULL N0 U3YHEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuK, NPAKMU4ecKo20 NPUMeHeHUs 6a3068bIX
DIEMEHNO8 DNEKMPOHUKY U CXEMOMEXHUKU, A MAKHCEe
Haubonee pacnpocmpaneHnol 2nemMenmuou 6asvl u
OCHOBHBIX MEXHUYECKUX peuleHul], NPUMeHAeMbIX npu
MpoeKmuposanuy 1 NPOMOMUNUPOSAHUU PASTUYHBIX
UHIHICEHEPHBIX, KUDEPHeMUYeCKUX U 8CMPau8aemoix
cucmem. B cocmas nabopa 00nx#CHbI 6X00UmMb
KoMnIeKmyoujue u ycmpotcmsa, obnaoaroujue
KOHCMPYKIMUBHO, J1eKMPU4ecKoll, annapamHou u
MpocpaMMHOU coemecmumocmoio opye ¢ opyzom. B
cocmas nabopa 00Hcer 6X00UMb KOMNIEKM
KOHCIPYKIMUBHBIX S1eMEHTNO08 U3 Memania s cOOpKu
Wakema ManunyIayuoHHo20 poboma u KOMNJIeKm
Wemannuueckux KOHCIMPYKMUBHBIX INeMEHMO8 Ol
coopku maxkema mMoburbHO20 poboma. B cocmas nabopa
OOIHCHBI BXOOUNb NPUBOOA PAZTUYHOLO MUNA: MOMOPbI
C UHMeSPUPOBAHHBIM UL BHEUHUM OAMYUKOM
non04Ce U — He MeHee 2uim, cep8onpusoo 60IbUOU —
He MeHee 4um, cepeonpusoo manbvlil — He Menee 2uim,
MPUBOO C BOZMONCHOCIBIO YAPAGIEHUSL 8 ULA208OM
peoicume — ne menee 2um. B cocmas nabopa 0odicHbl
6X00UMb 21eMeHmbl 01 COOPKU 8AKYYMHO2O0 3AX8AMA.
BAKYYMHAS NPUCOCKA — He MeHee wim,

QﬂQKMPOMaZHumelﬁ KNanaH — He MeHee Imm,

2.00
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eaxyymHblll Hacoc — He menee lwum. B cocmae nabopa
o0ICHA 6X00UMb dNeMenmHas 6aza oA
npomomunuposanua: niama oA becnaeynozo
NPOMOMUNUPOBAHUs, KOMNIEKM NPOB0O08 PAZTUYHO20
muna u O1UHbl, KOMIIEKIN Pe3UCMOpos, KOMHIEKM
c6emoo0U0008, cemuceeMeHmHublll UHOUKAMOP, OUCniel
VKK-muna, knonku — He MeHee Suim, nomeHyuoMempuvl —
He menee 3uim, UuH@PPaKpacHvilli OAMYUK - He MeHee
3wm, yiempazeykoeou 0amuux - He Mexee 3uim, Oamyux|
memnepanmypbl - He menee luim, 0amuuK oceewjeHHocmu
- He menee lum, modyns Bluetooth — ne menee lwm,
ooy UK-npuemnuxa — ne menee Iwm, mooyns UK-
nepedamuuxa 6 guoe KHONOUHO20 NYIbIMa YNpasieHus —
[wim, akkymynamop — ne menee lwm, 3apsonoe
lycmpoticmeo — ne menee lwim. B cocmas nabopa
00J1DICEH BX00UMb MYIbMUOAMYUK OJIs1 USMEPEHUS.
memnepantypbl u 61ANCHOCU OKPYdHcaiowyeli cpedbl — He
wenee lwm. Mynomudamuux donicen obradamo
BCMPOEHHBIM MUKPOKOHMPOLIEPOM (TNAKMOBA.
uacmoma - He menee 16 MI'y, wiuna oannvix — ne MeHee
8 Kbaim), unmepeticamu 011 ROOKIOUEHUS. K 6HEULHUM
yempoticmeam: yughposvie u ananozosuvie nopmol, 1-wire
TTL, pasvem muna RJ. B cocmaeé nabopa donxcen
6X00UMb KOMNAEKIN YHUBEPCATLHBIX BLIYUCTUMETbHBIX
Woodyaetl, npedcmasisiowux coboti 6a308ylo nianmy,
naamy pacuiupenus O cemesozo 63aumooelicmaus u
naamy noOKIIOYeHUs CUn08oll Haspy3ku. Bxooawue 6
KOMNIEKM yCmpoucmaa 00axcHbl 001a0ams
00HOBPEeMEHHOU KOHCIMPYKMUBHOU, 2JIeKMPU4ecKol,
annapammuoil u nPoePAMMHOU COBMECMUMOCbIO Opye C
Opyeom. baszoeaa nnama ynusepcanrvnozo
BLIUUCTIUMENILHO20 MOOYIA OOJIHCHA NPEOCMABIAMb
cob01l npocpammupyembulii Konmpoanep 6 cpede Arduino
UDE unu anano2uymwvix c60600HO pACHPOCTNPAHAEMbIX
cpedax paspabomku. bazosas nrama domicna obnadams
6CcmpoenHbIMy unmepgheticamu st NOOKIIOYEeHUs.
YUPDPOBBIX U AHATIO208bIX YCIMPOUCTNG, 8CHIPOCHHIMU
unmepeticavu USB, UART, I12C, SPI, 1-wire TTL,
\Bluetooth, WiFi. Ilnama pacuupernus 00onx#cHA
0becneuusams 803MONCHOCb NOOKAIOYEHUS
VHUBEPCATLHO2O 8bIUUCTUTNENTLHO20 MOOYIA K Cemi
nocpedcmeom unmepdpetica Ethernet. Iliama
pacuupenus 00axcHA 001a0ams NOpMamu 8600a-
6b1600a 07151 NOOKIOUEHUsL YUPPOBLIX U AHALO20BbIX
yempoticms, unmepdpeiic SPI u 603moarcnocmuio
nookmoueHus Hewnell kapmol navamu. Iliama
pacuupernus 018 ROOKIHUeHUsL CUTLOBOT HASPY3KU
001ICHA 0becneuUu8ams 803MOHCHOCTb NPAMOSO
MOOKIIOYeHUsl BHeWHell CULOBOLL HAZPY3KU, a MAaKice
peayaupyemoti Haepy3xku nocpeocmeom PWM
uumepgetica. B cocmas nabopa dondicer 6xooumo
npozpammupyemulii KOHMpoiep, 0decneyusarwull
BOZMONCHOCTID OCYWECMEIANb PA3PAOOMKY
NPOSPAMMHO2O KOO, UCHOIBb3YS UHCTPYMEHMAapuil cpeo
pazpabomxu Arduino IDE u Mongoose OS u s1361k06
npoepammuposanus C\C++, JavaScript.

[ Ipocpammupyembiti KOHMpPOLLEp 00HCeH 001adams

nopmamu 01 NOOKIOUeHUs YUDPOBBIX U AHALO20BbIX




n/n

HaunmeHnoBanue
obopynosanus (PBI1IO)

KpaTkue npuMepHble TEXHUYECKHE XaPAKTEPUCTHKH
(PBIIO)

Exununa
M3MepeHust

KonnuecTBo

lycmpoticms, 6CIMpoeHHbIMU NPOSPAMMUPYEMbIMU
KHONKAMU U DTIeKMPOMEXAHUYECKUMU MOOYIEMU OIS
opeanuzayuy cucmemsl pyyHo20 Ynpasnenus,
BCIPOEHHBIMU NPOSPAMMUPYEMBIMU CEEMOOUOOAMU OIS
UHOUKAYUY padboue2o percumd, 6CHpPpOeHHbIMU
unmepcgpeiicamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa
012ICEH BX00UNb MOOYIb MEXHUYECKO20 3PEHUs
npedcmasnarOwuil codooll 8LIYUCTUMENBHOE YCIMPOUCTNEO
CO 6CIMPOEHHBIM MUKPONPOYECCOPOM (KON-60 si0ep - He
Wwenee 4wum, wacmoma siopa ne menee 1.2 I'l'y, obvem
O3V - ne menee 512M6, 06vem 6cmpoennoil namsamu -
He menee 8I°6), unmezpupo8anHoil Kamepou
(Maxcumanvroe paspeuietie 8UOeonomoKa,
nepedasaemoeo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckoii cucmemou. Mooyne
MmexHuuecKo2o 3penus 0oaxHceH 0o1a0ams
COBMECMUMOCTIBIO € PASTUYHBIMU HPOZPAMMUDYEMbIMU
Konmpoepamu ¢ nomowvio unmepgeticos - 1-wire
TTL, UART, 12C, SPI, Ethernet. Modyis mexnuueckoeo
Bpenus dondwcen obecneuusamy GblNOIHEHUE BCEX
L3MepeHull U 8bI4UCTEHUTI NOCPEOCEOM COOCMBEHHbIX
BLIYUCTUMENLHBIX 803MONHCHOCTE 6CIPOEHHO20
wmuxponpoyeccopa. Mooynb mexnuuecko2o 3penus
001CceH 0611a0amy B03MONCHOCBIO KOMMYHUKAYUU C
aHano2UUHBIMU MOOYIAMU NOCPEOCHEOM WiUHbL Ha base
nociedosamenvo2o unmepgetica ¢ yeivo oanvHeliule
nepedauu pe3yrbmamos usmepeHuti epynnsvt Mooyietl Ha
ynpasnaouee BbIMUCTUMETbHOE YCIPOTICME0,
nooxoyentoe k dannou wure. Mooyib mexnuueckozo
Bpenus donceH obecneuusams HACMPOUKU PeHCUMO8
pabomwl - HacmpouKy Kcno3uyul, baianca 6e1o0zo,
Y6EMOPA3HOCMHBIX COCNABTAIOWUX, NAOWAOU
0OHapysicusaemoil obaacmu u300padicenust, OKpy2rocmu
0OHapysicusaemo 0bracmu u300padicenst, NOI0NCEHUe
06HapysHcusaemvix obnacmeti OMHOCUMETLHO Opye
Opyea, MmawuHHoe 0OyyeHue Napamempos HelUPOHHbIX
cemeti 051 0bHapydIcenus 06veKmos, popmy u
BaxoOuposanmvie 3HAYeHUs OOHAPYHCUBAEMBIX MAPKEPOS
muna Aruco, pazmepvl 0OHAPYHCUBAEMBIX
OKpYdHCHOCTEl, K8AOPAMO8 U MPEY2OTbHUKOS,
napamempos KOHmMpacmHOCMU, PasmMepos, KPUBU3HbI U
nonodcenus pacnosnagaemvix aunull. Habop dondicen
0becneuusames 803MOHNCHOCb PA3PAOOMKU MOOeTU
WobubHo20 poboma, ynpasisemotl 8 FPV-peacume
nocpedcmeom npozpammHo2o obecneyerus Ois
NepCoOHATbHO20 KOMIBIOMEPA U MOOUTBHBIX YCIPOUCNG
ma 6ase OC Android unu 10S, obecneuusaroueco
BOZMONHCHOCTL YAPABIEHUA MOOUTLHBIM POOOMOM U
BCIPOCHHBIM MAHUNYIAMOPOM NOCPEOCEOM
epaguueckoeo unmepghetica, sxouarOwum 8 cebs Habop
KHONOK U nepexmouameretl, OHCOUCMUK, 001acmb 0
lomobpasicenus sudeo. Habop dondicen obecneuusamo
BOZMOICHOCTb U3YHEHUS OCHO8 PA3PADOMKU
NPOSPAMMHBIX U ANNAPATHHBIX KOMHAAEKCO8 UHICEHEPHBIX
cucmem, pewenuii 8 cpepe "Hnmepuem seweii”, a
maxkoice pewieruil 6 oonacmu pobOMOmMexHuKU,
LUCKYCCMBEHHO20 UHMENNeKMA U MAWUHHO20 00YYeHUs.
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\B cocmag Habopa 00AAHCHO 8X00UMb ROCOOUE NO
U3YUEHUIO OCHOG DNIEKMPOHUKU U CXEMOMEXHUKU,
pewenuti 6 cghepe "Hnmepnem eeweni”, paspabomxu u
npomomunupoganuro mooenei pobomos. B cocmas
Habopa OONIHCHO 6X00UMb NOCOOUE NO U3YHEHUIO OCHOB
paspabomxu cucmem MexHUYecKo20 3peHus u
DAEMEHNO08 UCKYCCIMBEHHO20 UHMELIEeKmMA.

ObpazosamenvbHblii
KOHCIPYKIMOp 0714
npakmuku 6104H020
NPOPAMMUPOBAHUS C
KOMNIAEKMOM 0amyuKo8

\IPobomomexnuueckuil HAbop nPeoHaA3HaueH Ois
U3yUeHUss 0CHO8 pOOOMOMEXHUKY, Oemanet, Y3108 U
Mexanuzmos, HeobXoouUMbIX Oisi CO30aANUs
pobomomexnuueckux ycmpoticms. Habop
npedcmasnaem cooou KOMNIeKm CIMpYKmypHbIX
D1eMEHmMO8, COeOUHUMENbHBIX INEMEHNO8 U
brekmpomexuuueckux komnonenmos. Habop noseonsem
npPOBOOUMb IKCNEPUMEHMbL N0 NPeoMemy u3uKa,
coz0asams u NPOSPAMMUPOBAmMs cobupaemvle Mooe,
13 KOMNOHEHMO8, 8X00AWUX 6 e20 COCAs, paboyle
Wodenu MOOUTLHBIX U CINAYUOHAPHBIX
pobomomexHuuecKux ycmpocme ¢
aemomamu3upoSaHHbIM YNpagieHuem, 6 mom Yucie Ha
KOIECHOM U 2YCEHUYHOM X00Y, d MAKHCe KOHCMPYKYUL,
OCHOBAHMBIX HA UCNOTBL30BAHUU PASTUUHBIX 8UO08
nepeoau (8 mom yucie 4epeAUHbIX U 3y0uamuix) a
maxkosce peiuazos. Bcmpoennvie 6ecnpogoouvie cemesvie
pewenus (Wi-Fi u Bluetooth), sozmooicnocme
unmezpayuu ¢ becnaamuvim ooaaunvim 110,
06ecneuusarom 603MOHCHOCHb NPAKMUYECKO20
U3VUeHUs MeXHON02Ull uHmepHema eeujeli U OCHO8
uckyccmeennozo unmennekma. Obecneyugaemcs
BO3MONHCHOCTIL 0OBEOUHEHUS HECKOTLKUX POOOMOS,
coOpanHbix U3 NOOOOHBIX HAOOPOS, 8 SPYNNYL C CETNEebIM
e3aumodeticmauem. [Ipedycmompena onyuonanoHas
BO3MONHCHOCTD pacuiUperUs. OONOTHUMETbHLIMU
KoMnOHeHmamu (He 8x00AUUMU 8 CIAHOADMHYIO
KOMRIEKMayuio), no360NA0WUMU U3YUANb MEXHUYECKoe
BpeHue u nPOMbIUACHHYIO POOOMOMEXHUKY.

[ Ipedycmompena 603mMooHcHOCmb pabomsl Habopa ¢
OONONHUMETLHBIMU OOIAUHBIMU CEPEUCAMU.

[ Ipedycmompensvt MUHUMYM 084 NPOSPAMMUDYEMBIX
KOHMpOIEpa 8 NIACMUKOBbIX KOPHYCAX, NO3BONAIOUUX
0OHOBpeMeHHO co30asamb 2 eapuanma pobomos
PA3IUYHOL0 HASHAYEHUSA, UMEIOUUX BOZMONCHOCTD
pabomsl Kax 6 NOMOKOBOM pedcume, Max U A8MOHOMHO,
n038ONAIOUUX Peanu308amsb 00yUeHUe
NPOSPAMMUPOBAHUIO 8 HECKOTLKUX CPeOax paspabomxu
Ha paziuunslx A3bIKax (K npumepy, 8 cpedax Mblock,
\drduino IDE, na saseikax Scratch, C, Python, micro
\Python). Kax munumym oOuH u3 KOHMpPOLIepos umeem
BCPOCHHYIO ONEPAYUOHHYIO CUCTEMY, 6cmpoelHbie Wi-
\F'i u Bluetooth, nopm 0211 noOK0OYeHUs
nOCIe006aMENbHO COCOUHACMBIX GHEWHUX YCIPOUCG
(He menee 2(0) 00HO8peMEHHO NOOKHOUACMBIX
lyempoticms). Kax Munumym 00Ut uz KOHmMpoiepos
LMeen 803MONCHOCHb OOHOBPEMEHHOU 3aNUcU He MeHee
8 npozpamm, ¢ 03MOACHOCMBIO NEPEKTIOUEHUSL MENHCOY
Humuy. Kax munumym 00uH uz KOHMpoIepos umeem
noanoyeemmuwill oucnieti (IPS), no3eonaowuil 6b1600ums
Oanuble ¢ 0amuuKkos 8 sude maodauy u 2papuxos, a

3.00
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maxaice co30a6ams 6CMpPOEHHbIE 8 KOHMPOILED
suoeouzpul. Konuuecmeo cencopo u ucnornumenbuvix
lycmpoticms, 6cmpoenHbix 6 00UH U3 KOHMPOILIEPOs, - He
wmenee 10 wm. Obuee Koruuecmeo s1emMeHmos 6 Habope
e menee 400 wm., 8 mom wucie noOKmo4aeMole
Wmooynu: - Bluetooth modyns, - 080UHOU OaMUUK TUHULU, -
VIbmMpazeyKosol 0amuux paccmoanus, - 0amuyux yeemd,
- Oamuuk Kacauus nekmpomexanuieckutl, - IR mooyrne,
- MOMOP NOCMOSIHHO20 MOKA C peOYKIMOpOM — He MeHee
2 wm., - cepsonpusoo, - nyibm OUCMAHYUOHHO2O
ynpasnenus IR. Habop oonoicen 6bimpb YKOMNIEKMOBAH
axkymyassmopueimu bamapesimu. IIpoepammmoe
0becneyenue, UCNOIL3YEMOE O NPOSPAMMUPOBAHUSL
cobupaemvix pobOmMomexHu¥eckux mooeiet u
lycmpoticms, 00121cHO OblMb 00CMYNHO 0Jis1 6ECNIAMHO20
ckayusanus u3 cemu Mumepnem u nocieoyioue2o
UCNONb30BAHUSL.

[Komnnexm nocyovl u
060pydosanust Ons
VueHuuecKux onvimos
(xumusi, gusuxa,
buonozus)

IMunumanenvil komnnexm: LLmamus nabopamopnulii
umuueckuit Habop wawex Iempu Habop
uUHCMpPYMEeHmos npenaposanvubix Jlosicka 0ns cocueanus
sewecme Cmynka ¢ necmom banku 015 XxpaneHust
meepovix peakmueos CKIsiHKU 0I5l PACMBOPO8
peaxmusos Habop npobupox [lpubop ors nonyuenus
leazoe Cnupmoska nabopamopnas I oprouee 0nst
cnupmosku Qunomposanvhas dymaza (punbmpoi)
[[anouxa cmexnannas Yawxa evinapusamenvuas
\Lununop mepnwiti Boponuxa cmexnanuaa Cmaxan
cmexasannbll I azoomeoonas mpyoxa

2.00

Ob6opydosanue 05
OemoHcmpayuu onvimos

(puzuxa)

Munumanenoui komnnexkm: Llmamus

Oemoncmpayuonnvlii Cmonux noovemmuwiii Mcmounux

numanus Kamepmon na pesonarcnom suyuke Tapenka

saxyymuas Habop men pasnoeo ob6vema Habop men
asHotll maccwul [lposoda

2.00

Ob6opydosanue 05
Oemoncmpayuy onvimos
(xumus)

Munumansnoii komnaexkm: Cmoauk noovemmubli
\LImamueg demoncmpayuonnsil Habop ons anekmponusa
Oemoncmpayuonnwlii [pubop 0st ONBIMOS NO XUMuu ¢
barekmpuyeckum moxkom (nabopamopnsiii) Ipubop ons
nonyuenus eazos Cmynka ¢ necmuxom Komnnexm
mepmomempos

2.00

\Habop OI'D3/ETD
(dusuxa)

\Habop cocmoum u3 7 KOMNIEKMO8 U NpeOHaA3HAYeH O
BbINOJIHEHUSL IKCHEPUMEHMANBHBIX 3A0AHUTL
leocyoapcmeentotl umo2080u ammecmayuu no
00pa3osamenbHbLIM POSPAMMAM OCHOBHO20 00We20
06pazosanus 6 hopme OCHOBHO20 20CYOAPCIMBEHHO20
brzamena (O 3) no guzuxe Cocmag komniexma Nl :
1. Becvl anexmponHule 2. 3mepumenvhsitl YuiuHop
(mensypxra) 3.Cmaxan 4./[unamomemp Ne 1

I Inanwemnwtii 5. [{unamomemp Ne 2 Ilnanwemnviii

6. Ynaxoexa c nosapennoti convio 7.1lanouxka (nosxcka)
01152 nepemewiuganus, niacmuxosasn 8. L{urunop
cmanvrot 9. Lununop arromunueswiii 10.1liacmuxossiti
yununop 1 1. Lurundp anomunuessitl 12. Humo ynooscena
6 omoebHbIL IOMOK (KOHMelHeD) C 10HCeMEHMOM U
kpoiwkoti Cocmas komnnexma Ne2: 1. LLImamus
\nabopamopuuwiii ¢ depacamensmu 2. Junamomemp 1

3. Junamomemp 2 4.Ilpysxcuna 1 na naanuweme c
Wunumemposoil wikanou 5. Ipyscuna 2 na naanueme ¢
Wuiumemposoil wikanou 6.1 pys. 7.Habopuwiil epy3.

1.00
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8. Jlunetika. Munnumempogoe denenue 9. Tpancnopmup.
\Munnumemposoe denenue 10.bpycok ¢ Kproukom u
mumoto. 11.Hanpasnsowas. Cocmag komniexma No3:
1. cmounuk numanust NOCMOSHHO20 MOKA

2. Bonommemp 08yxnpedenvusiii 3. Amnepmemp
08yxnpeodenvrulil 4. Pesucmop 5. Pesucmop 6.Pe3ucmop
7.Habop nposonounvix pesucmopos plS, 8.Jlamnouxa

9. Ilepemennbiil pesucmop (peocmam,),

10. Coeounumenvruiii npo6oo 11.Knou 015 pazmvikarust
U 3amblkanus snekmpuyeckoll yenu. Komnnexm ynoocen
6 0omoebHbIL IOMOK (KOHMEUHED) C N0NHCEMEHMOM U
kpvuukot Cocmag komniekma Ne4: 1. Ucmounux
numanus nocmosinno2o moka 2. Cobuparowas nun3a 1;
3. Cobuparowas nunza 2. 4.Pacceusarowas tnza 3

5. Jlunetika Jiwuna 300 mm, muiiumemposwvie Oeenus
6.9xpan 7.Hanpasnsiowas (onmuueckas ckamwsi)

8. Cnaio «Mooenv npeomemay (byxea «F»)
9.Oceemumens 10.11[enesas ouagpacma ¢ 00HOU wenvio
11.Tlonyyunundp 12.Ihanwem na niomuom aucme ¢
KPY208bIM MPAHCROPMUPOM HA NIAHUIeme 0003HAYEHO
wecmo onst nonyyununopa 13.Coedunumenvubiil Rpoeoo
\Konuuecmso 2 wmyxku Cocmag komnaexma Ne5:

1. Cexynoomep 31eKmponHblil ¢ OamuuKamu

2. Hanpasnarowas co wkanoi, obecneuusaem yCcmano8Ky
0amuUK06 NONOACEHUSL U YCTNAHOBKY NPYICUHBL
Wasmuuka 3. bpycok Oepessintblil ¢ nycKogbLM
waznumom 4.1LImamuse ¢ kpenienuem 0/t HAKIOHHOU
nnockocmu 5. Tpancnopmup 6. Humanoii masmuux c
2PY30M C RYCKOBHIM MAZHUTNOM U C 03MOICHOCHIBIO
usMeHenust Onunbl Humu Onuna wumu 7.1 py3, macca
(100+2) & Konuuecmeo 4 wumyku 8.Ilpysxcuna 1
9.IIpyorcuna 2 10.Mepnas nenma, [Jnuna 1000 mm
Cocmag komnaexma Ne6: 1.[LImamue nabopamopHulii ¢
Oeporcamenamu 2. Poruae /[nuna 40 cm, 3.Bnok
noosudicnwvill 4.brox nenoosusicuwiii 5. Hums /nuna 1,2 m
6.1 py3, maccoii (100£2) e ocnawen 08yms Kproukamu-
Bayenamu ¢ BPOMUBONONIONCHBIX CHIOPOH 0I5l
603MO0ICHOCMU noodsewusanua Konuuecmeo 3 wmyxu

7 Junamomemp 8.Jluneiixa 9. Tpancnopmup Cocmas
komnrekma Ne7: 1. Kanopumemp 2. Tepmomemp 3.Becwvl
baekmponnvle 4. Hamepumenvhblil yurunop (MeH3ypKa)
5. Lununop cmanvrol Ha Humu 6. L{ununop
anioMuHuesblll Ha HuUmMu

\Habop OI'D3/ETD
(xumus)

1B Habop 6x00sm 6ecbl 1a00PAMopHble INeKMPOHHbIE
200 2, cnupmogka 1abopamopHas, 80POHKA KOHUYECKAs,
nanouxa cmexnanHas, npooupka I[1X-14 (10 wmyx),
cmaxan evicoxkuti ¢ Hocukom BH-50 ¢ memxoii (2
wmyku), yununop usmepumenvivii 2-50-2 (cmexnsnubiil,
c npumepmou KpuluKoi), wmamug 0 npooupox Ha 10
eH€30, 3aocum npooUPoOUHbLL, wnamenb-nodxceuxa (3
WwmyKi), Habop IaKOHO8 OJid XPaHeHUs: pacmeopos u
peaxmueos (0oo6vem graxona 100 mu - 5 Komniexkmos no
6 wmyx, 0owvem ¢aaxona 30 ma - 10 komniekmos no 6
wmyxK), yurunop usmepumenvinlil ¢ nocuxom 1-500 (2
wmyku), cmaxan gvicoxuti 500 mn (3 wmyxu), Habop
epuietl 051 Mblmbsi NOCYObL (epu 01 MblMbsl NPOOUPOK -
3 wmyku, eput 011 Mblmwvsl KO0 - 3 wmyKu), xaiam
Oenvill x/0 (2 wmyKku), nepuamxu pe3unosvie Xumuyeckue

2.00
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cmotikue (2 wmyKu), OuKu 3auumHble, Guibmpol
bymasicrovle (100 wmyk), coprouee onst cnupmosok (0,33
1). B cocmas Habop 6x00sm peakmugul: aTOMUHUL,
biceneso, conaHas KUCIOMA, MEMULOPAHIIC,
enongpmaneun, ammuax, nepoxcud 8000pP0OA, HUMpPAm
cepebpa u Opyeue; 6 obwell crodxcHocmu - 44 pasnuurvix
Beuyecma, UCNOIb3YeMblX OISl COCIABIEHUsL KOMNIEKMO8
peakmusos npu npogedeHuu IK3aAMeHAYUOHHBIX
DKCHEPUMEHMO8 NO KYPCY WKOIbHOU XUMUL.
\Pexomendyemcst popmuposams Havop O I/EL D,
no360asI0WULL NPOBOOUNL NPAKTNUYECKUE 3A0AHUS NPU
nposedenuu 00uwe2o 20Cy0apcmeenHoO20 IK3amMeHd No
umuu ¢ ucnonvb3oeanuem coomeemcmeayowen
ltabopamoproil nocyovl, peakmueos, yueoHo-
OeMOHCmpayuoHHo2o obopyodosanust. [lpu
hopmuposanuu pexomenoyemces yuumleams
baxmuueckyo nompedHocmb 06pa306amMeIbHbIX
opeanuzayuii.

IMuxpockon yugposoti

Tun muxpockona. 6uonoeuveckuti Hacaoka
Wukpockona: monokynapuas Hasnauenue:
nabopamopuwiti Memoo uccredosanusi: céemuoe noie
\Mamepuan onmuku: onmudeckoe cmexno Yeenuuenue
Wwukpockona, kpam: 64 — 1280 Okyasapuor: WF16x
Obvexmusent: 4x, 10x, 40xs (noonpysicurennbvlii)
\Pegonbeepras 2onoeka: Ha 3 obvexmusa Tun
nooceemxi: 3epKano U ceemoouod Pacnonoscenue
nooceemku: epxHsis u HudicHss Mamepuan kopnyca:
wemann Ilpeomemmnwiii cmoaux, mm: 90 Hemounux
numanus: 220 B/50 I'y Qucno mecanukceneu. 1

7.00

Yuebnas nabopamopus
1o HellpomexHono2uu

\B cocmag exooam: Cencop Tun 1 ne menee 1 wm.,
0becneuusaenm 803MONCHOCb pecUCTIPAYULU CUSHANA
DAEKMPUYECKOU aKMUGHOCHIU MUY
(anexkmpomuocpammut, IMI'). Pecucmpayus oonsxcua
ocyujecmensaemcs HeungasusHo, CyXUMU d1eKMpoOamu.
VIonoicna umemscst 603MOACHOCIb KPEnAeHUs K pyKe
uenogexa, 4mo O00IHCHO 0a8amb BO3MOICHOCTNG
pecucmpupogams d1eKMpUiecKylo aKmueHOCIU Mblulybl
6 0bnacmu, Had KOMOPOl pACNONA2AeTNCs KpenieHue.

U Ipu HanpsceHuu Mbluiybl 00IXHCHA ObImb obecneuena
BO3MOANCHOCIb HAONIOOEHUs. NYYHOCIMU cucHana (m.e.
npucymemeue IMI), npu paccrabrenuu mviuiysl - ee
omcymcmeue. Cerncop Tun 2 ne menee I wm.,
0becneuusaem 603MOAICHOCHb PESUCHPAYUU CUSHAA
pomonnemusmozcpammut (DIII) onmuyeckum nymem, 3a
cuem usmMeHeHUuss OMpadceHHo20 Om KPOBEHOCHbIX
cocy0o6 ceema, 06veM KOMOpbiX USMEHACMCs NOO
6030eticmsuem nyivcogotl 60Hvl. Cencop donicer Obimb
0becneyen 603MOACHOCIBIO KPENeHUsl K NOOyuedKe
nanvya yenosexa. Cencop Tun 3 ne menee I wm.,
0becneyusaem 603MONCHOCHb PECUCHPAYUU CUSHAA
brexkmpokapouoepammel (IKI) He uneasusHvim
cnocobom, pecucmpayuu I, I u Il omeedenuii. Cercop
Tun 4 ne menee 1 wm. obecneuusaem 603MONCHOCHb.
peaucmpayuy cueHana KOACHO-2anb8aHUYECKOU peaKyuu
(KI'P), pecucmpayus Komopo2o ocywecmeisemcs na
NOCMOSAHHOM MOKe; NOOKIIOYEHUs. K MLy 4el08eKd C
nomowwo cyxux snekmpooos. Cencop Tun 5 ne menee 1

wm., obecneyusaem 603MONCHOCID.! pecucmpayuu

1.00
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cuenana snekmpuueckol akmusrocmu moszea (A3I) ¢
NOMOWBIO CYXUX HEUHBAZUBHBIX INEKMPOOOE;
peaucmpayuy S1eKmpuiecKoll AaKMueHOCMU PA3HbIX
Oonetl mozea. Cencop Tun 6 ne menee 1 wm.,
0becneyusaem 603MONCHOCTG. PE2UCPAYUL CUSHALA
Kkonebanus epyonou kiemxu (Cencop Obixanus),
onpedenenus uacmomol ObIXaHUs. Ycmpoticmeo 0is
cOopa OaHHBIX OM CeHCOPO8 U nepeoayu Ha
nepconanvHulil Komnviomep obecneyusaem
BO3MONCHOCHIL COOPA OAHHBIX OM NOOKIIOYEHHBIX K HEMY
cencopos u omnpasky noayuenHvix oannvix Ha I1K.
\[looxniouenue yenmpanvroeo mooyas k IIK donicno
ocywecmensimocsi ¢ nomouvio USB-kabes.
Yempoiicmeo ons coopa dannwix 0onxcHo umems
eanveanuueckyio uzonsyuio om I1K, obecneyusamo
BO3MONCHOCHL OOHOBPEMEHHO20 NOOKTIOYEHUsL 6NIOMNb
00 4 cencopos. Kaoicovlil uz 6xo006 Ycempoiicmesa oisi
cO0pa OaHHBIX OOJINHCHO UMEMb 2aAbEAHUYECKYIO
uzonAYUIO (0ObecneueHue MeICKAHANbHOU
leanveanuueckoul uzonayuu). Ilooknoyenue ceHcopog k
Yempoiicmey ona coopa oannvix ocywecmensiemces ¢
noMOWbIO CNEYUATUZUPOBAHHBIX pasbemos muna LEMO,
0OecneyusarOWux NPasUIbLHOCMb NOOKIIOUEHUSL PA3beMd
U CHUIICAIOWUX PUCK CIVYATIHO20 KACAHUSL PA3bEMO8
MOKONPOBOOsIWUX Yacmell, a maxoice 06ecnevu8aromux
Bawumy om HecanKyuOHUPOBAHHO20 NOOKIIOYEHUS K
npouzeonvbhviM yecmpoticmeam. Mooyae «Knonkay ne
Wenee 1 wm., obecneuugaem O3MONCHOCMb: PAZMEMKU
pecucmpupyemvix cucnanos. Konuvecmeo pazmeyaemulx
cocmosinuil cueHana 00ACHO Obimb He MeHee 3-X
paznuunsix kamezoputl.  Yempoiicmeo 0 pecucmpayuy,
apmepuanbrozo oaeienus e menee 1 wim.
IMemoouueckoe nocobue, Komopoe OONHCHO COOEPICAMb
e menee 30
\1abopamopubIX/npakmuyeckux/0emMoHCmpayuOHHbIX
abom.

(L [ugpposas nabopamopus
1o sKoa02UlL

Obecneyusaem npogederie y4edOH020 IKOI0SUYECKO20
WMOHUMOPUH2A UHCIMPYMEHMANLHBIMU MEMOOAMU.
\Habop npumensiemca npu uzydeHuu 9K0102uu, 6uUoI02uu,
umuu, eeozpagpuu u npuUpPoooedenust, a maxaice Ois
UHOUBUOY ANBHBIX UCCLEO08AHUS U NPOEKMHOU
OeamenbHocmu WKoIbHuKo8. Komniexkmayus:
\becnposoOHOl MYyTbMUOAMYUUK NO IKOIOSUYECKOM)
Wonumopuney ¢ 8-10 6cmpoeHHbIMU OaMYUKAMU:
VIamuux numpam-uonos [JJamyux x1opuo-uoros Jamyux
pH ¢ ouanasonom uzmepenus He yoice wem om 0 0o 14
pH Jamuux enasicnocmu ¢ Ouanasonom usmepenus
0...100% J{amuuk oceewgeHHocmu ¢ OUANA30HOM
usmepernus ve yoce uem om 0 oo 180000 nx Jamuuk
memnepamypbel ¢ OUANA30HOM U3MEPEHUS He Yice Yem
om -20 0o +140C [Jamuux 21eKmponposoouMocmu ¢
Ouanazonamu usmeperus He yce yem om () 0o 200
WmxCm,; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
VIamuux memnepamypul oOKpysicaiowel cpeobl ¢
ouanazonom usmepenusi ne yoce yem om -20 0o +50C
OmoenbHble OamuuKu u Myavmuoamyuku.: Jamuux
BeyKa ¢ hyHKyuell unmezpuposanus ¢ OUAna3oHoM
usmepenus yacmom e menee yem om 50 I'y do 8 xkl'y;
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n/n

HaunmeHnoBanue
obopynosanus (PBI1IO)

KpaTkue npuMepHble TEXHUYECKHE XaPAKTEPUCTHKH
(PBIIO)

Exununa
M3MepeHust

KonnuecTBo

VIamuuk 61adcHocmu noyesl ¢ OUANA30HOM USMEPEHUs
He yorce uem om (0 0o 50% Jlamuux oxucu yerepooa c
Ouanazonom uzmepenus He yoice wem om 0 0o 1000 ppm
IMynbmuoamuux onmu4eckol NIOMHOCMU U MyMHOCMU
co 6cmpoennbiMy damyuxamu: Jamuux onmuyeckou
nromnocmu 470 um ¢ ouanazorom uzmeperus om ) 0o 2
\D amuux onmuyeckoti niomuocmu 525 Hm ¢
Ouanaszonom uzmepenusi om 0 0o 2 D [Jamuuk
onmuueckou naomuocmu 630 um ¢ duanazonom
usmepernust om 0 0o 2 D Jlamuux mymnocmu pacmeopos
c ouanazorom usmepernusi om 0 0o 200 NTU
Urceccyapor: Kabenv USB coeounumenvroiii (2 wm.)
Bapsionoe ycmpoiicmeo ¢ kabenem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Cmepoicens 0nst
Bakpennenus damuuxos 6 wmamuge Kpamkoe
PYKOB0OCMBO NO IKCHIyamayuu yu@dposoui
nabopamopuu Ilpoepammmnoe obecneuenue
Memoouueckue pexomenoayuu ne menee 20 pabom
VYnaxoexa Hanuuue pycckossviunozo caiima
no0depoicKu, Haluyue 8UOEOPOIUKOS.

[ {ughposas rabopamopus|
no uzuonocuu
(npoghunbHblll yposeHs)

Obecneuusaem npogedenie UCCied08anust no
DYHKYUOHUPOBANUIO Ue08eHeCK020 OP2aHUMA.
\Komnnexmayus: becnpogoonoti myasmudamuux no
pusuonocuu ¢ 5-10 6cmpoenHvimu oamyuxamu. JJamuux
apmepuanvrozo dasnenus (0...250 mm pm. cm.) lamyux
nynbca ¢ ouanazonom usmepenust He yoice yem om 30 0o
200 yo/mun Jlamuux memnepamypul meia ¢ OUana3oHoM
usmepenust He yoice uem om +25 0o +40C [Jamuux
uacmomul ObIXAHUA ¢ OUANA30HOM USMEPEHUs. He Yce
uem om 0 00 100 yuxnoe/mun Jlamuuk yckopenusi ¢
nokazamensimu £2 g; +4 g; +8 g Omoenvhuie
yempoticmsa: JJamuux K1 ¢ ouanazonom usmeperus He
yorce wem om -300 oo +300 mB) [Jamuuk cunomep c
ouanazonom uzmepenus He yoice wem om 0 0o 40 H
Vlamuuk oceewjeHHoCmu ¢ OUana3oHOM UMepeHus He
yorce wem om 0 0o 180000 ax Axceccyapol: Kabenv USB
coeounumensbHulll 3apsioHoe ycmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
\Kpamxkoe pykxosoocmeo no sxcniyamayuu yughpoeoti
ltabopamopuu I[Ipoepammnoe obecneuerue
IMemoouueckue pekomenoayuu He menee 20 pabom
\Hanuuue pycckosazviunoco catima noooepoicku Hanuyue
610e0pOaUKO8.

1.00




