MHMUHHUCTEPCTBO OBPA30OBAHUSA KAMYATCKOI'O KPASA
ITPUKA3 Ne 17

r. [lerponaBnoBck-Kamuarckuii OT 18.01.2022

06 YTBEPKACHUHN
UHQPACTPYKTYPHOTO  JICTA  JIJIsS
co3nanus LleHTpoB oOpa3oBaHUs
€CTECTBEHHOHAYYHOU u
TEXHOJIOTUYECKOM HampaBiIeHHOCTEH
«Touka pocra» B 2022 rony

B coorBerctBuM ¢ mnmceMoM MuHucTepeTBa IpocBenieHus Poccuiickon
Oenepannu «O HaNpaBJIeHUU MEeTOoAMYECKUX pekoMenaaruit» oT 01.11.2021 Ne TB-
1913/02, npukazom MunucrtepctBa oOpa3zoBanus Kamuarckoro kpas «O co3manum
[lenTpoB 00pa3oBaHUsl €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HaIlpaBICHHOCTEH
«Touka pocra» B Kamuarckom kpae B 2021, 2022, 2023 romy» ot 18.01.2021 Ne 23,
nucbkMoM MuHnuctepcTBa oOpa3zoBanus Kamuarckoro kpas «O mpenocTaBieHHH
3aKJIIOYEHUSI O COOTBETCTBUU UH(PpacTpykTypHOro aucta» ot 11.01.2022 Ne 24/03.37
u ucekMoM OI'AY «®Dona HOBBIX QopM pa3BuTHs 00pa3zoBaHusD» «O COOTBETCTBUU

UH(QPACTPYKTYPHOTO JIMCTAa eAMHOU TexHojormyeckor cpene HITO» ot 17.01.2022
Ne 1701.03

ITPMKA3BIBAIO:

1. YTBepauTh uHGPaCTPYKTYPHBIN JUCT i co3nanus LleHTpoB oOpa3oBaHus
€CTECTBEHHOHAYYHOW U TE€XHOJIOTMYecKoi HampasieHHocTed «Touka pocta» B 2022
roqxy Ha 0a3e 00meoOpa3oBaTeNbHBIX OpraHu3anuii KamMmyaTckoro kpas B pamkax
denepanmpHoro  mpoekTa «COBpEMEHHasl IIKOJA»  HAIMOHAJIBHOTO  TPOEKTa
«O0pa3zoBaHue» COTJIACHO MPUIIOKEHHIO K HACTOSIIIIEMY MIPUKA3Y.

2. KoHTpoJib 32 UCIIOJTHEHUEM HACTOSIIETO MPUKa3a BO3JIOKUTh Ha HaYaJIbHUKA
oTaena obmiero oopazoBanusi CononoBauk M.H.

Munuctp F ORYMEHT HOANVCA A.1O. KopotkoBa
&3

SNEKTPOHHOM NOAMNUCHIO

CBENEHWA O CEPTUOUKATE 30
CepTudukar: 0B7C97E3A96FF58967245B0A6493F7810611D0DA
Bnapeneu: KopoTtkosa AnekcaHapa lOpbesHa
JDeicteutenet ¢ 17.12.2020 no 17.03.2022




[Ipunoxenue x [Ipukaszy
MunucTepcTBa 00pa3oBaHUS
Kamuarckoro kpas

oT

HNudpacTpyKTypHBIii JIHCT

No

HaumeHnoBaHue o6opyaoBaHust
(PBIIO)

Kpatkue npumepHbie TexHuueckue xapaktepuctuku (PBITIO)

Eaununa
M3MepeHus

KomuecTBo)

HaumeHnoBanue HanpaBiaeHusi: "bazosan (o6a3amenvhas yacms)"

HaumenoBanue paznena:
"EcTecTBeHHOHAYUYHAas
HAIpPaBIEHHOCTH"

[ {upposas nabopamopus no gusuxe
(vuenuueckas)

Obecneuusaem GblnoaHeHUe IKCREPUMERNO8 no memam Kypca Qusuxu. Komniexmayus:
Ibecnpo8oOHO MyTbmMUOamuuK no Qusuxe ¢ 6-10 ecmpoenHvimu oamuuxamu. L{ugposoti damuuk
memnepamypbl ¢ OuanazoHom usmepenus e yoice wem om -20 0o 120C Lugpposoui damuux
abcontomnozo 0asnenus ¢ OUanazonom uzmepenus He yoice wem om 0 0o 500 klla JJamuuk macnumnozo
nozs ¢ ouanazonom usmepenus He yoice wem om -80 0o 80 mTn JJamuux Hanpsasxicenus ¢ OUAna3oHamu
usmepenus ne yxce yem om -2 0o +2B; om -5 0o +5B; om -10 00 +10B; om -15 0o +15B  /lamuux
moxa He yoice wem om -1 0o +1A4 Jamuuk axcenepomemp ¢ noxazamenamu e meHee yem. +2 g; +4 g;
+8 g Omoenvhvie ycmpoiicmea: USB ocyunnoepag ne menee 2 xanana, +/-10 B Axceccyapuvr: Kabenw
USB coeounumenvnoui 3apsonoe yempoiicmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Koncmpyxmop ons nposedenus sxcnepumenmos Kpamkoe pykosoocmeo no sxcniyamayuu
yugposoii 1abopamopuu l[Ipoepammnoe obecneuenue Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckosizbiunozo caima noodepacku Hanuuue 6udeoponuxos.

18.00

[[{upposas nabopamopus no xumuu
(vuenuueckas)

Obecneuusaem svinoamenue 1a00PamopHbLIX pabom no XUmMuu Ha ypoKax 6 OCHOGHOU uiKoe u
npoexmHo-ucciedosamensekol deamenvuocmu yuawuxcs. Komnnexmayus: becnpoeoonoti
Myabmudamyux no xumuu ¢ 3-ma ecmpoenuvimu oamyuxamu: JJamyuk pH ¢ ouanazonom usmepenust He
vorce uem om (0 0o 14 pH JJlamuux 21ekmponpogooumocmu ¢ Ouana3oHamu usmepenus He yoice wem om 0
00 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm Jamuux memnepamypul ¢ OUanazoHom
usmepenus ne yace yem om -20 0o +140C Omoenvrbie Oamyuxu: JJamuux onmu4eckol niomHOCmu
525 Hm Axceccyapwi: Kabenv USB coedunumenvusiil 3apsaonoe yempoticmeo c kabenrem miniUSB USB
\Yoanmep Bluetooth 4.1 Low Energy Kpamxkoe pyko8oocmeo no sxcniyamayuu yugposoi
nabopamopuu Habop nabopamopnoii ocnacmxu IIpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuuue pycckosizviunoco catima nodoepoicku Hanuuue
6110€0PONIUKO8.

18.00

[ upposas rabopamopust no

buonozuu (yuenuueckas)

Obecneuusaem guinoaneHue 1a00pamopHsix pabom Ha ypoKax no 6UoI02UU 8 OCHOBHOLU WKOE U

npoeKmHo-ucazet)oeameﬂbawzl oesimenbHOCmu yuawjuxcs. KOMnJZeKmaL[Hﬂ.’ EECnpOGO()HOI:i

18.00




n/n

HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHnueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

WMyabmudamyux no buono2uy ¢ 5-10 BCMPOEHHbIMU OAMUUKAMU: [JAMYUK 8AAACHOCIU C OUANAZOHOM
usmepenus 0...100% [amuux oceewennocmu ¢ ouanasonom usmepenus ne yoice uem om 0 oo 180000
ik JJamuux pH ¢ ouanazonom usmepernus e yoice uem om 0 0o 14 pH Jlamuuk memnepamypwl ¢
Ouanasonom uzmepenus He yoice wem om -20 0o +140C [Jamyux memnepamypsi okpysscaioueli cpeovl ¢
Ouanasonom uzmepenus He yoice wem om -20 0o +40C Axceccyapuvi: 3apadnoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykogodcmeo no skcniyamayuu
yughposoui nabopamopuu Ljugposas sudeokamepa ¢ MemMarIU4ecKum WmMamueoM, paspeuleHue He
wmenee 0,3 Mnukc Ilpoepammnoe obecneuenue Memoouueckue pekomenoayuu ne menee 30 pabom
Ynaxoexa Hanuuue pycckosasvluno2o caima no00epicky, Hanuyue 8U0eopoiuKos

HanmenoBanue pasnena:
"KomnberoTepHoe obopynoBanue"

MDY (npunmep, ckanep, konup)

Tun ycmpoucmesa: Muoeogyukyuonanenoe yempoiicmeo (M®Y),; [leemuocme neuams: uepro-oenas;

Texnonozusn neyamu: snekmpozpaguieckasn (nazepuas, c6emoouoouas);, Popmam nevamu: ne menee

44, Tun ckanupoganus: npomadCHull/NIaHuwemublll;, Bo3modicHocmy ckanuposanus 8 hopmamax: ne
wenee A4; Cnoco6 nooknouenus: LAN, Wi-Fi, USB

6.00

\Hoymoyx

Dopm-gaxkmop. noymOyk, Pazmep duazonanu: ne menee 15.6 owtimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem ycmaHnogieHHol onepamusHoll navamu. we meree 8 I oauim;
Maxkcumanvroiil 06wl noooepxcusaemuvlil 06vem onepamugHol namamu: He mernee 16 I'oatim;, Obvem
ISSD naxonumena: ne menee 240 I'6atim; Becnposoonas ceazv: Wi-Fi; Konuuecmeo 6cmpoeHHbIX 6
kopnyc nopmog USB: ne menee 2, uz komopuix ne meree 1 oondcno 6vime USB eepcuu ne nudice 3.0;
Paspeutenue 630-kamepwl, Mnuxcenn: ne menee 0.3; Bempoennoiii mukpoghon, Krasuamypa ¢
packnadxoii u mapxupogxoii kiasuuw QWERTY/HI[YKEH; IToodepacka cmandapmos 6ecnpogoonoil
cesizu: 802.11a/b/g/n/ac; Ilpouzsodumenvhocms npoyeccopa (3nauenue noxkazamens « CPU Mark» no
mecmy «Laptop & Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Haruuue manunyisimopa mvluio 8 Komniekme: 0d;, YCmaHo81eHHAS ONepayuOHHAs
cucmema ¢ epaguueckum noIb306aMeENbCKUM UHMEPPEUCOM, C8COEHUsl O KOMOPOM BKIIOUEHbL 8
COUHDLL peecmp POCCUTICKUX NPOSPAMM OJisl DNEKMPOHHBLX 8bIUUCTUMETbHBIX MAUUH U 6A3 OAHHBIX,
Yemanoegnennoiil nakem ogucho2o npoepammno2o obecneuenust, COBMeCmumo20 ¢ YCMaHO61eHHOU
OnEPayUOHHOU CUCMEMOT, C8e0eHUsI 0 KOMOPOM GKIIOUEHbL 8 eOUHBLIL PEECMP POCCUICKUX NPO2PAMM
07151 DIEKMPOHHBIX BLIYUCTUMETbHBIX MAUUH U 6A3 OAHHBIX.

18.00

HaumenoBanue HanpaBjeHusi: ""Jononnumensnoe odopyoosanue'’

HanmMeHnoBaHue pazaena:
"KommerotepHoe obopyaoBanue"

MDY (npunumep, ckanep, Konup)

Tun ycmpoiicmea.: Muozogynxyuonanvroe ycmpoticmeo (MPY); [[egemnocms neyams.: uepno-benas,

Texnonoeust newamu: dnekmpozpaduueckas (nazepras, ceemoouoonas), Popmam nevamu: He MeHee

1.00




n/n

HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHuueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

44, Tun ckanupoganus: npomadiCHulll/NIaHuwemublll;, Bo3modchocms ckanuposanus 8 popmamax: ne
wenee A4; Cnocob nookmwouenus: LAN, Wi-Fi, USB

\Hoym6yx

Dopm-gaxkmop. noymoOyk, Pazmep duazonanu: ne menee 15.6 owtimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem ycmaHnogieHHol onepamusHoll navamu. ne meree 8 I oatim;
Maxkcumanvroiil 06wuii noodeprcusaemuvlii 06vem onepamusHol namamu: He mernee 16 I'oatim;, Obvem
ISSD naxonumena: ne menee 240 I'6atim; Becnposoonas ceazv: Wi-Fi; Konuuecmeo 6cmpoeHHbIX 6
kopnyc nopmos USB: ne menee 2, uz komopwix He menee 1 oondicro dvime USB eepcuu ne nuoice 3.0;
Paspeuienue 630-kamepol, Mnuxcenn: ne menee 0.3; Bempoennoiii mukpoghon,; Krasuamypa ¢
packnadxoii u mapxupogxoii kiasuuw QWERTY/HI[YKEH; IToodepaicka cmandapmos 6ecnpogoonoi
cesizu: 802.11a/b/g/n/ac; [Ipouzsodumenvhocms npoyeccopa (3nauenue noxazamens « CPU Marky no
mecmy «Laptop & Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Haruuue manunynsimopa mvluib 8 Komniekme: 0d;, YCmaHo81eHHAS ONepayuOHHAs
cucmema ¢ epaguueckum noIb306aMeENbCKUM UHMEPPEUCOM, C8COEHUsL O KOMOPOM BKIIOUEHbL 8
COUNDLL peecmp POCCUTICKUX NPOSPAMM OJisl DNEKMPOHHBLX 8bIYUCTUMETbHBIX MAUUH U 6A3 OAHHBIX,
Yemanoesnennoiii nakem ogucho2o npoepammno2o obecneuenust, COBMeCmumo20 ¢ YCMaHO61eHHOU
OnepayuoOrHOL CUCmeMot, ce0eHUs: 0 KOMOPOM GKIIOUEHbL 8 eOUHBLIL PEECMP POCCULICKUX NPOSPAMM
07151 DIEKMPOHHBIX BLIYUCTUMETbHBIX MAUUH U 6A3 OAHHBIX.

2.00

HanmMeHoBaHue pazaena:
"TexHonornueckasi HalpPaBJICHHOCTh"

Yemuvipéxocesotl yuedHbvill pobom-
WMAHUNyIamop ¢ MOOYIbHbIMU
CMEHHbIMU HACAOKAMU

Yuebuwiti pobom-manunynsmop npedHaznauen 0isi 0C80eHUs: 00YYAIOWUMUCS OCHO8 POOOMOMEXHUKU,
07151 N0020MOBKU 00YUAIOWUXCA K BHEOPEHUIO U NOCAeOYIOueMy UCHONb308AHUI0 POOOMOE 8
npomwiuLiennom npouzeoocmese. Koauwecmeo oceii poboma manunynsmopa - uemoipe. Ilepemewenue
UHCIPYMEHMA 8 NPOCIPAHCIEE NO MPEM OCSIM OOMICHO YAPABIAMbCS UAL0GLIMU 08USAMENSAMU.
[Hanpsiicenue numarnus waeosvix osueamernetl we bonee 12 B. Cepsodsueamenv uemeepmou ocu
Qonicen obecneuusams HOBOPOM UHCMPYMEHMA. Y201 N0BOPOMa MAHURYISIMOPA HA OCHOBAHUY 8OKDY2,
sepmuranvhol ocu He menee 180 epadycos. [[na onpedenenus nOL0NCEHUS MAHUNYAAMOPA NPU
nogopome 8OKpy2 6ePMUKANLHOU OCU QOJIICEH UCTIONb308AMbCSL IHKOOED. Y201 nosopoma 3a0He20
nneua manunynsmopa ne mernee 90 epadycos. Yeon nogopoma nepednezo nieua MaHunyjIsimopa He
menee 100 epadycos. [na onpedenenuss norodicenus 3a0He20 U nepedHe2o niey MaHunyiamopa
00.7101CeH UCTONB308AMbCA 2UPOCKON. Yeon nosopoma no yemeepmotui ocu ve meree 180 epadycos.
Vlonoicha 6blmb 803MONCHOCTb OCHAUEHUSL CMEHHIMU HACAOKAMU (Hanpumep, 0epaicamenb Kapanoauda
Wi promacmepa, NPUCOCKA € CepeodgUamenemM, MEXAHUUecKoe 3ax8amtoe YCmpoucmeo ¢
cepgodgueamenem, yCmpoucmeo 0Jisl 1a3epHoll 2pasuposKy Uil yempotcmaeo 01 3D-newamu,).
MunumanbHas KOMIAEKMAYUSL CMEHHLIMU HACAOKAMU. NHEGMATMUYECKULL 3aX6am (NPUcocKa),
eXanUu4ecKull 3axX6am, HAcaoKa 0epicamens 0si KapaHoauia/MapKepa/pyuKki, Hacaoka nepexooOHUK

071 KpenaeHus coBMeCmuMbIX KOHCIPYKMUBHbIX demanell U KOHCIMPYKYUll, Hacaoka 1a3epHou

8.00




n/n

HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHuueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

epasupoeku, Hacaoka 3D-newamu (0151 pabomoi ¢ naacmuxkom PLA ¢ ouamempom numu 1,75 mm).
V{ononcen Obimb OCHAWEH CepBONPUBOOOM OJisk NHEBMAMUYECKO20 U MEXAHUYECKO20 3aX8aMmos,
0becneuusarOwUM 8paujeHIe 3ax6aueHH020 00bEeKmMa 80 8peMs nepemeueHus, Noopom
nepemewaemozo 00veKma 60Kpy2 6epMuKaIbHOl ocu. [nsa obecneyenus GyHKYUOHUPOBAHUSL
MHeeMAMUYeCK020 3aX8ama 00aHCeH OblMb OCHAWEH 6CTPOEHHOU 8 KOPHYC MAHURYAATNOPA HOMAOI.
V[onoicha 6bimsb 803MOACHOCMb NOOKIOUEHUsT OONOIHUMETbHBIX YCMPOUcmae (Hanpumep,
mpancnopmepa, peivbca 07 hepemeujerust poooma, Nyibma YnpagieHus muna 0iCouCmux, Kamepol
MAUWUHHO20 3PEeHUsl, ONMUYECKO20 OamuUKad, MooyJis becnpoeoorno2o docmyna). Pobom-manunynsmop
Qonicen obecnewugams nepemeujerue Hacaoky 6 NPOCMpPAHCmee, aKmuayuIo HACAOKU, 603MONCHOCHb
noyUeHUst CUSHATO8 OM KAMePbl U OAMYUKO8, BO3MOICHOCb YNPAGLeHUsi OONOIHUMENbHbIMU
yempoticmeamu. Mamepuan kopnyca — antomunuil. fuamemp paboueti 301l (6e3 yuema Ha8ecHO20
uncmpymenma u yemseepmoti ocu) ne menee 350 mm. Hnmepeeiic nookmouenus — USB. Jlonicen
UMENb 803MONCHOCIb AGMOHOMHOU pabomyl U 6HeuIHe20 YnpasieHus. [ eHeuiHe2o ynpasieHus
0o1101ceH bblmb npedycmMompeH nyibm, HOOKIYaemblii K pobomy no Bluetooth. Ynpasnarowuii
KOHmMpoAnep 00nx4ceH Obimb cosmecmum co cpedoii Arduino. Ynpasnarowuili KOHMpoLEp co8Mecmum
co cpedoii npoepammuposanus Scratch u azvikom npoepammuposanus C. [Jonxcen obecneyusamo
n08OPOM NO NEPBLIM MPeM OCAM 6 3A0AHHBLI Y20 U HA 3A0AHHbIIL Y2071, HOBOPOTN NO Yemeepmoll ocu
Ha 3a0annblil y2on, osudcenue 8 koopounamol X, Y, Z, nepemewyenue Ha 3a0anHoe paccmosmue no
Koopounamam X, Y, Z, nepedauy 0anuvlx 0 meKyujem noI0AICeHUU y2ios, nepedady OaHHblX 0 MeKyuux
KoopOunamax uncmpymenma. [lonoicen noodoepaicueams nepemenjerue 8 0eKapmosblx KOOpOUHAmMax u
Verax nosopoma ocell, ¢ 3a0aHHOU CKOPOCMbIO U YCKopeHueM. Tunvl nepemeweHutl 6 0eKapmoewix
KooOpOuHamax: 08udiceHue no MpPAaeKmopuu, O8UNCEHUE NO NPIMOL MeANCOY 08YMsL MOUKAMU,
nepenpwicuganue Uz MoyKu u moyxy (neperoc oowvexma). Kopnyc dondicen 6uimo 6 3auunjeHHom
ucnonnenue (knacca e nugice IP20).

ObpazosamenbHulil HAOOP 015
U3yUeHUsI MHO20KOMNOHEHMHbIX
pobomomexHuyeckux cucmem u
WMAHURYIAYUOHHBIX POOOMOS

Ob6pazosamenvhblil HAOOP Ooadicel bbimb NPeOHA3HA™eH OISl U3YYeHUs POOOMOMEXHUYECKUX
mexHoI02Ull, OCHO8 UHGOPMAYUOHHBIX MEXHOIOSUL U MEXHOIOSUN NPOMBIUUIEHHOU A6MOMAMU3AYUY, A
Makoice MexHon02uLl NPOMOMURUPOBAHUS U AOOUMUBHO20 Npou3eoocmed. B cocmas nabopa 0ondwcHbl
6X00UMb KOMIIEKMYouue U yCmpoucmesa, oonaoaroujue KOHCMpYKmMUugHoU, annapamHou u
npoepamMmMHOL cogmecmumocmvio opye ¢ opyeom. 1) Komniexm KoHCMpYKmMUuHbIX 21eMeHmMo8 u3
\Wmemanna u nracmura 07 COOPKU MOOeael MAHURYTIAYUOHHBIX POOOMOE C Yel080U KUHEMAMUKOL,
naockonapanienvHou kunemamuxot, Delta-kunemamuxoul. 2) Unmennekmyanvhwlii cep8omMooyisb ¢
UHMeSpUPOSARHOL cucmemol ynpasnenus - ne menee 7um. Cepeomooynb 0ondcen 001adams
UHMe2pUPOSAHHOI CUCeMOolU ynpasienus, obecheyugaioweti 06pamuyio cés3b Uil KOHMpPOib
napamempos - nonodiceHue 8aia, CKOPOCMy PaWeHUs, Hazpy3Ka NPUeood, a makice obecneyugaiowell
BO3MOACHOCTIb NOCAE008AMENbHO20 NOOKNIOYEHUs OpY2 ¢ OPY2OM U YRPABIEHUSL CEPEOMOOVIAMU NO
nociedo8amenbHOMY NOIYOYNIEKCHOMY ACUHXPOHHOMY unmepgeticy. 3) Pobomomexuuueckuii

KoHmpoLep, npedcmasissiowull coboll MoOYIbHOE YCIMPOUCME0, 8KIoYalouee 8 ceOsi 00OHONIAMHbLU

7.00




n/n

HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHuueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

MUKpOKOMRBIOMED 0151 GLINOAHEHUSL CLONCHBIX GbIHUCIUMENbHBIX ONEPAYULL, NePUPepuiiHblil
KOHmpOLLep O/ YRPAGLEHUsl GHEUHUMU YCIMPOUCEAMU U NIAMY PACUUPEHUst 01 NOOKTIOYEHUs.
eHeuHux ycmpoticms. Mooynu pobomomexHuuecko2o KOHmpoiepa O0AHCHbL 001A0ams
0OHOBpEMEHHOI KOHCMPYKMUGHOU, ANNAPAMHOU U NPOZPAMMHOU COBMECTUMOCTbIO OpYe € OPY2OM.
IPobomomexnuyeckuti KOHmMpoaiep O0JACEH YOOBIEMBOPAMb MEXHULECKUM XAPAKMEPUCIUKAM. KO-60
s10ep 6CMPOEHHO020 MUKPOKOMIbIOMEPA - He MeHee 4, makmosas yacmoma siopa - ne menee 1,2 [Ty,
00vem O3Y - ne menee 512 M6, naruuue unmepgpeticos - SPI, 12C, 1-wire TTL, UART, PWM,
yugposvie - ne menee 16 wim u anano2ogvle NOpmol - He Menee 8 wim Oist NOOKIIOYEHUS. GHEULHUX
yempoticma, cmpoennbvlil Mukpogon, a makace WikFi unu Bluetooth 0ns komMmyHukayuu co HeuwHumMu
yempoticmeamu. Pobomomexuuueckutl KOHmMponep 00NdiceH 06ecneuusams 603MONCHOCHb
npoepammuposarus ¢ nomouvio cpeocms sizvikoe C/C++, Python u c60600H0 pacnpocmparsiemot
cpeowvt Arduino IDE, a makaice ynpagnenusi MOOeasimu pobomomexHudeckux CUCHeM ¢ HOMOUbIO
cpedvt ROS. 4) Ilpocpammupyemviii konmponnep - He menee luim. [Ipoepammupyemvlii KOHmpoiep
0o1101ceH npedcmasisims coO0U GbIYUCTUMENbHBIN MOOYIb, 001A0AIOUUM YUDPOBLIMU ROPMAMU - He
lmenee 8 wim u ananocosvimu nopmamu - e meree 16 wm, unmepeticavu UART, I2C,SPI, TTL, a
maxoice mooynem becnpogoonotl ceasu muna Bluetooth unu WiFi ona co3danusa annapammo-
npoepammusix pewenuit u """ ymnvix/cmapm""""-ycmpoticmes 0ns paspabomiu pewienutl

""" Pumepnem eewer”""". 5) Inama pacuupenus npocpammupyemozo Konmpoiiepa — He menee
[wm. [Inama pacwupenusi 001iCHA 06ecnevuu8ams 603MOICHOCHb NOOKTIOYEHUSI YHUBEPCATbHO2O
BLIUUCIUMENLHO20 MOOYJIA K cemu nocpedcmeom unmepetica Ethernet. Ilnama pacuupenus 0oncna
0O1a0ams nopmamu 6600a-6v1600a OJisi NOOKIIOUEHUSL YUPDPOBLIX U AHATIO208bIX YCMPOUCME — He MeHee
40 wm, unmepgeiic SPI u 603M02cHOCMbIO NOOKIOUEHUS 6HewHell kKapmbl namsamu. 6) Mooy
IMmexHuuecKo2o 3peHust, npeocmasisiouuti co60tl ycmpoucmeo Ha 6aze GblYUCTUMENLHO2O0
MUKDOKOHMPOLIEPA U UHMESPUPOBAHHOU Kamepbl, 0becneuusaiowee pacno3Hasanue nPoCmenuiux
u300padicenull Ha MOOye 3a cuem COOCMEEHHBIX GbIYUCTUMENbHBIX 603MONCHOCIET - He MeHee [wm;
MoOyns mexnuuecko2o 3peHust O0NICeH 0beCneuUsamy 603MONCHOCHIL KOMMYHUKAYUU C AHATIOSUYHBLMU
MOOyIsAMU ROCPEOCMBOM WiLHbI HA ba3e Noc1ed08amenbH020 uHmepgelica ¢ yeavio OanbHeuulel
nepedauu pe3yibmanos uzmepeHuti 2pynnvl MoOYIel Ha YRPAeisioujee blHUCIUMeNbHOe YCMPOUCmEo,
nooxknouennoe Kk OanHou wiune. Mooyib mexHuuecko2o 3peHus 00NxHceH 00ecneyusams 803MOMCHOCMb
oCyecmensims HACMpOUKy MOOYISi MEXHUYECKO20 3PEHUs - HACMPOUKY IKCno3uyuu, baranca 6enozo,
Y6EMOPAZHOCMHBIX COCMABISIOWUX, NAOWAOU OOHAPYICUBAEMOL 0OIACTNU U300PAdICEHUs], OKPY2LOCTHU
0OHapysrcusaemoll 0bracmu U306padiceHust, NOIOACEHUE OOHAPYICUBAEMBIX 0DIACMEN OMHOCUMENbHO
Opye Opyea. Modynb mexHuueckoeo 3penus 00ndlceH 0becneuusams 603MOACHOCHbL HACMPOUKU HA
0OHOBpeMeHHOe 0bHapydiceHue He MeHee 10 pa3nuunblx 0OUHOUHBIX 00bEKMOo8 8 cekmope 0030pa, 1bo
He MeHee 5 cocmagHbIX 00beKmMos, COCMOSIUUX U3 He MeHee 3 PA3IUYHBIX 2PAPUUEeCKUX NPUMUMUBOS.
Mooyne mexnuueckoeo 3penus doadicen obaadams ecmpoennvimu unmepgheticavu — USB, UART, 1-

wire TTL, 12C, SPI 0115 KOMMYHUKaQyuu co HeUHUMU NOOKIOYaeMblMu yecmpotcmeamu. 7) B cocmas
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Habopa O0NHCHBI 8X00UMb YUPDPOBbLE UHDOPMAYUOHHO-CEHCOPHBLE MOOYIU, npedcmasisioujue cooou
yempoticmea Ha 6aze npocpammupyemo20 KOHmMpOLIepa u usmepumenvHo2o snemenma. Llugposoil
Mo0yb dodcer 001adameb 8CMPOEHHbIM MUKPOKOHMPOIEpOM (MAKmMoeas uacmoma - He meHee 16
My, wuna oannvix — e menee 8 Kbatim), unmepdgbeticamu 01 NOOKIIOYEHUS K BHEUHUM
yempoticmeam. yugposule u ananozogwvie nopmel, 1-wire TTL, pasvem muna RJ. Llugpposoii Mmooy
Dondicen 0becneuusams 803MOHNCHOCNb KOMMYHUKAYUU C AHATOSUYHBIMU MOOYIAMU NHOCPEOCBOM
wiuHbl Ha Oase NoCciIed08amelbHO20 uHmepghelica ¢ yeivio OanbHelulell nepedaiu pesyibmamos
usMepenuii epynnvl MoOyell Ha YNpaeiaioujee 8bluUCIumenbHoe yCmpoucmeo, nOOKIIOUeHHoe K OaHHOU
wiune. B cocmas Habopa 00N2CHO 6X00Umb. YUPPoB8OU MOOYIb MAKMOBOU KHONKU — He MeHee 3wm,
YUPPOBOU MOOYIb C6eMOOU00d — He MeHee Jum, YUPPoeoil MOOYIb KOHYEB020 NPEePbleameisi — He
\mernee 3um, yugposoii Modyre damuuka yeema — ve meree lum, yugposoii modyre RGB ceemoduoda
— He menee lwum. 8) B cocmas Habopa 00ndiCHbL 6X00UMb d1eMeHmbl 01 COOPKU 8AKYYMHO20 3AX8AMA:
BAKYYMHAS NPUCOCKA — He MeHee [um, 91eKmpoMacHUmHbLL KIanaH — e MeHee luim, 6aKyymHblil
Hacoc — ne menee lwm. 9) B cocmag nabopa 0ondcer 6Xx00ums yueOHbvlil KOMNLEKM, GKII0YAIOWUL 8
ceOs yuebHOe nocodue, HabOp OUOIUOMEK MPEXMEPHBIX DTIeMEHMO08 OJi NPOMOMUNUPOBAHUS MOOeell
MAHUNYIAYUOHHBIX POOOMO8, A MAKHCe NPOSPAMMHOe obecneyenue 0 pabomul ¢ HAOOPOM.
IIpoepammmoe obecneuenue 00NHCHO 0bECneuusams MpexmepHyIo 8U3YaAIU3AYUIo MoOeau
MaHURYIAYUOHHO20 pOOOMA (C Yen06801, NIOCKONAPALNEAbHOU U 0eNbIMaA-KUHEMAMUKOlL) 8 npoyecce
pabomul, obecneuugams nocmpoeHe npoCMpaHcmeeHHOU MpaeKmopul OBUNCEHU UCHOTHUMETbHO2O0
Wmexanusma MaHunyIAYUOHHO20 podoma, 603MOICHOCHYb 3A0AHUA NOCIEO0BAMENLHOCIU MOYeK O
npoxodtcOenus: uepe3 HuX UCHOTHUMETbHO20 MEXAHUZMA MAHUNYIAYUOHHO20 poboma. [Ipozpammiuoe
obecneuerue 00IHCHO PYHKYUOHUPOBAMb, KAK 8 OMOEbHOCMU 8 8Ude CPeObl MOOETUPOBAHUS, MAK U 6
pesicume MOHUMOPUH2A 8 PEATLHOM 8PEMEHU NPU NOOKTIOYEHUU MOOENU MAHUNYIAMOPA NOCPeOCMBEOM
pobomomexnuueckoeo konmpoanepa. Ilpoepammuoe obecneuerue 00IXHCHO obecneuusams
603MOXCHOCHb NOCMPOEHUs 2PAPDUKO8 3A0AHHBIX U MEKYUUX 0000UeHHbIX KOOPOUHAM
MarunyiayuoHHo20 poboma, epapuros 3HaUeHull CKOpOCmell U YCKOPeHUs, 2papQuKkos pacuemusix
BHauenuil Hazpysku. [Ipoepammuoe obecneuenue 00IHCHO NO3EOAAMb 3A0A8aANb NOCIEO08AMENLHOCTIb
nepeosudcenuti MaHUnyIAmopa nocpeocmeom Habopa KomMaHo 8 o1ouHo-2paghuieckom unmepgelice.
Yuebnoe nocobue dondicrno codepaicamv mamepuanvl no paspabomie mpexmepuvix mooenetl
MOOUTBHBIX POOOMO8, MAHUNYTIAYUOHHBIX POOOMOE C PATUYHBIMU IMUNAMU KUHEMAMUKY (V2N108as.
KuHeMamuxa, nioCcKO-napaiieivhas kunemamuxa, oervoma-kunemamuxa, SCARA unu poruasicnas
Kunemamuxa, nramgopma Cmioapma u m.n.), UHCMpPYKYuu no NPOEeKMuposanuio pobomos,
UHCIMPYKYUU U MEMOOUKU OCYUeCMENeHUs UHICEHEPHBIX PACYemO08 NpU NPOeKMUpOsanull (paciuemaol
HazpY3KU 1 MOMEHMO8, pacyem MOWHOCMU NPUBOO0S, pacyem napamempos KUHeMAmuKky u m.n.),
UHCMPYKYUU N0 paspabomie cucmem YNPAGLeHUs: U NPOSPAMMHO20 obecneueHus OJis YnpasieHus
pobomamu, UHCMPYKYuU u MeMoOUKU No paspabomxe cucmem YNPAeieHUs. ¢ d1eMeHmamu

UCKYCCMBEHHO20 URmMelIeKma U MauurHHo2o 06y1l€Huﬂ.
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ObpaszosamenvbHulil HAOOP NO
\Mexanuke, Mmexampouuke u
pobomomexHure

Habop donowcern 6bime npedHasHayeH 0 NPO8edeHUs yUeOHbIX 3aHAMULL NO U3YYEHUIO OCHO8
\MexamporuKu u poOHOMOMEXHUKU, NPAKMULECKO20 NPUMEHEHUsL DA308bIX JIEMEHIMO8 INEKMPOHUKI U
CXeMOmMeXHUKU, a makdice Hauboiee pacnpocmpaneHHoU JNeMeHMHOU OA3bl U OCHOBHBIX MEXHUYEeCKUX
peuenuil, npuMeHsieMbIX npU NPOEKMUPOSAHUU U NPOMOMUNUPOGAHUN PAZTUYHBIX UHIICEHEPHBIX,
KuOepHemuueckux u 6cmpausaemvlx cucmem. B cocmas nabopa 0012cHbL 6X00Umb KOMIIEKMyouue u
ycmpoticmaa, obaadaioujue KOHCMPYKMUBHOU, 21eKMPUYECKol, annapamHou U npocpamMmHouU
cosmecmumocmoio opye ¢ Opyeom. B cocmae nabopa oondicen 6x00ums KOMNIEKM KOHCIMPYKMUGHBIX
bremenmos uz memainna O0Jis COOPKU MAKEMa MAHUNYIAYUOHHO20 pOOOMA U KOMNIEKM MEMALIUYeCKUX
KOHCIMPYKMUGHBIX d1eMEeHmOo8 05t COOPKU MaKkema MoounbHo2o poboma. B cocmas nabopa dondichbl
BX00UMb NPUBOOA PAZIUYHOLO MUNA. MOMOPLL C UHMEZPUPOBAHHBIM UNU HEUHUM OAMYUKOM
nonooicenusn — He mMenee 2um, cep8onpueood OOabLUIOU — He MeHee 4um, cepeonpueoo MAalbllli — He MeHee
2uim, npusod ¢ B03MOICHOCIIBIO YAPABGIEHUSL 8 WA2080M pedcume — He MeHee 2wum. B cocmae nabopa
00ICHBL BXOOUMb dTleMeHmbl OISl COOPKU BAKYYMHO20 3AX8AMA. 6AKYYMHAS NPUCOCKA — He MeHee [wum,
beKmpomMacHUMHbLIL KIanan — He menee luim, 6akyymHulili Hacoc — He menee lwum. B cocmas nabopa
007101CHa 8X00UMb d1eMeHmHuas 6a3a 051 NPOMOMUNUPOBAHUSA: NIAMA 011 becnaeyHo2o
NPOMOMUNUPOBANUsl, KOMNJIEKIM NPOBOO0E PA3IUYHO20 MUNA U OUHbBL, KOMIIEKN PE3UCHOPOS,
KOMNIEKm C8emoOU0008, CeMucecmMeHmublil unouxamop, oucniei KK-muna, kHonku — ne menee Swum,
nomenyuomempol — He Menee 3um, UHPPAKPACHBIL 0AMYUK - He MeHee 3uim, YibmpasgyKosol 0amuux
- He MeHee 3uim, 0amyuK memnepamypsl - He MeHee 1uim, 0amuuK oceeweHHocmu - He mMeree 1uwim,
mooyaw Bluetooth — ne menee luim, mooynv UK-npuemnura — ne menee luim, mooyie UK-
nepedamuuxa 6 eude KHONOYHO20 NYIbma ynpasienus — lum, akkymyasimop — e menee lwm,
BapsoHoe yempoiicmeo — He menee lwm. B cocmag Habopa 001dcer 6X00umes Myaomudamyux 0jis
U3MEPEHUs. MeMNePAmypbl U 6IAANCHOCIU OKpYHcaioujell cpedvl — He MeHee lwim. Myremudamuux
Qonicer 061a0amb 8CMPOECHHLIM MUKPOKOHMPOILIEPOM (MAKmoedas yuacmoma - He menee 16 MIy,
wuHa OanHelx — He MeHee 8 Koaiim), unmepgeticamu 015 NOOKIOUeHUS K 6HEUWHUM YCMPOUCHEAM.:
yugposvie u ananozoswvie nopmel, 1-wire TTL, pazvem muna RJ. B cocmas nabopa 0ondicer 6xo0ums
KOMNIEKM YHUBEPCATbHBIX BbIMUCIUMENbHBIX MOOYell, NPeOCmasiAowux coool 6azoeyro niamy,
nramy pacuiuperus O cemeso2o 83auUMO0eliCmaus 1 niamy NOOKII0YeHUsA CULOBOU HACPY3KIL.
IBxooswue 8 KOMNAEKM YCMPOUCMEa O0ICHbL 001a0amMb 00HOBPEMEHHOU KOHCMPYKMUBHOL,
DAEKMPUYECKOT, ANNAPaAmMHOU U NPOSPAMMHOL COBMECMUMOCTbIO Opye ¢ Opyeom. bazosas nnama
VHUBEPCANLHO20 BbIMUCTUMENLHO20 MOOYISL OOIAHCHA NPEOCMABISMb CODOU NPOSPAMMUPYEMbLLL
Koumpoanep 6 cpede Arduino IDE uiu ananocuunvix c60600HO pacnpocmpansieMvix cpeoax
paspabomku. Bazoeas niama 00axicHA 001A0ams CMPOEHHbIMU UHMeP@etcamu 0Jisi NOOKTIOYeHUs]
YUPPOBLIX U AHAN0206bIX Ycmpoticme, ecmpoernvimu unmepeticavu USB, UART, I12C, SPI, 1-wire
TTL, Bluetooth, WiFi. [Inama pacuiupeHnusi 001dCHa 06ecneyusams 803MON’CHOCHb NOOKIIOYEHUS.
VHUBEPCANLHO20 GbIMUCTUMENbHO20 MOOYISL K cemu nocpedcmeom unmepgpetica Ethernet. Ilama

acuupenus 00JACHA 001a0ams NOPMAMU 8800A-8b1600A 0I5l NOOKIIOYEHUSL YUDPOBLIX U AHALO208bIX
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yempouicma, unmepgetic SPI u 603M0cHOCIbI0 NOOKIIOUeHUs 6HewHel kapmyl namamu. Tlama
pacuupenust 01 NOOKIOUEH U CUNOBOU HASPY3KU OONICHA 0OECNeyu8ams 603MONCHOCHb NPIMO20
MOOKIOUeHUs BHelUHell CUI080U HAZPY3KU, a MAKice pe2yiupyemol Hazpy3ku nocpeocmeom PWM
unmepghetica. B cocmas nabopa donoicen 6xo0ums npopammupyemulii KOHMpoiep, 00ecneuu8aroujuli
BO3MOIICHOCIL OCYWECMEIAMb PA3PAOOMKY NPOZPAMMHO20 KOOA, UCNOAb3YS UHCIPYMEHMAaputi cpeo
paspabomku Arduino IDE u Mongoose OS u s3vikos npoepammuposanus C\C++, JavaScript.

I Ipoepammupyemolii KOHmMpOJLIEp O0ANHCeH 061adams nopmamu 0Jisi ROOKIIOYEHUS. YUPPOSbIX U
aHan0208bIX YCMPOUCMS, BCMPOEHHBIMU NPOSPAMMUPYEMBIMU KHONKAMU U INEKMPOMEXAHUYECKUMU
MOOYIAMYU 015 OpeaHU3AYUU CUCEMbI PYUHO20 YNPABIEHUS, BCIPOEHHBIMU NPOSPAMMUPYEMbIMU
ceemoouodamu 0151 uHOuUKayuu pabouezo pexcuma, ecmpoennvimu unmepgeticavu USB, USART, 12C,
ISPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmaeé nabopa dondicen 6xo0ums Mooyib
ImexHuuecKo2o 3penust , NpeOCMasAlowull COO0U BLIYUCTUMENLHOE YCMPOUCMBO CO 6CMPOEHHBIM
Wmukponpoyeccopom (Kon-8o adep - He menee 4um, yacmoma aopa ne menee 1.2 I'Ty, o6vem O3Y - ne
menee 512M6, o6vem 6cmpoentol namamu - He menee 810), unmezpuposanuol Kamepou
(MakcumanbHoe paspeuteHue 8udeonomoxa, nepeoagaemozo no unmepgeiicy USB - ne menee
2592x1944 e0.) u onmuueckoii cucmemou. Mooy mexuuuecko2o 3penus 00axceH ob1adams
COBMECMUMOCMbBIO C PASIUYHBIMU NPOSPAMMUPYEMBIMU KOHMPOLIEPAMU C HOMOWbIO UHMepPDelicog -
1-wire TTL, UART, I2C, SPI, Ethernet. MoOyabs mexuuueckoeo 3peHus 00axicer obecneuusams
BLINONHEHUE BCEX USMEPEHUIl U 8bIYUCTIEHUL ROCPEOCEOM COOCIMEEHHBIX 6bIYUCTUMENbHBIX

603 MOdMCHOCET 6CTNPOEHH020 MUKpOonpoyeccopa. Mooynb mexuuuecko2o 3peHus 00axcer 001adams
BO3MOACHOCTBIO KOMMYHUKAYUY C AHANOSUYHBIMU MOOYIAMU NOCPEOCMEOM WUHbL Ha 6a3e
nocredosamenvro2o unmepgetica c yenvio OarvHeluell nepeoaiu pe3yIomanos usMepeHutl 2pynnol
WMoOynel Ha ynpaesisaoujee GblHUCIUMENbHOE YCMPOUCMEB0, NOOKTIOYeHHoe K OanHot wune. Mooy
mexHuuecKo2o 3penust 0oaicer 06ecne usams HACMPOUKU PEICUMO8 PADOMbL - HACMPOUKY
brcnosuyuuy, banamnca 6enozo, Y8EMopa3sHOCMHBIX COCMABIAIOWUX, NAOWAOU OOHAPYICUBAEMOL
0O1aCcmU U306pAdCEHUs, OKPY2IOCMU 0OHAPYHCUBAEMOU 001aCMU UZ00PAdNCEHUS, NONOJCEHUe
0OHapyscusaemvix obracmeri OMHOCUMENbHO Opye Opyed, MAWUHHOe 00yYeHUe napamempos
HelupoHHbIX cemell 014 0OHAPYAHCeHUsI 00beKMO8, YOPMY U 3aKOOUPOBAHHBIE 3HAYEHUS
0OHapyJcusaemulx Mapkepos muna Aruco, pazmepst OOHAPYICUBAEMBIX OKPYICHOCMET, KEAOPamos u
mpey2oIbHUKOS, NAPAMEMPO8 KOHMPACMHOCIU, PA3MEPO8, KPUBUIHBL U NOOHCEHUS PACNO3HABAEMYIX
unutl. Habop dondicen obecneuusams 603MONCHOCHb PA3pabomku Mooeiu MobuibHo2o poboma,
vnpaensemoti 6 FPV-pexcume nocpedcmeom npoepammnoz2o obecneyenus 0ns nepcoHaIbHO20
Komnvromepa u moounsrvlx yempoticms Ha 6aze OC Android unu 10S, obecneuusarowezo
BO3MOACHOCT YRPAGLEHUS MOOUNLHBIM POOOMOM U 6CHPOEHHBIM MAHURYIATNOPOM HOCPEOCBOM
epaguueckoeo unmepdetica, sKmouarOWUM 8 cebs Habop KHONOK U nepexoyamenceil, OHCOUCMUK,
0O1acme 015 omobpadicenus sudeo. Habop donowcen obecneuugams 603MOICHOCMb U3YUEHUS OCHOB

a3pa6oml<u npocpamMMHbIX U annapamublX KOMNIAEKCO8 UHIHCEHEPHbIX CUCEM, pemenuﬁ 8 cd)epe
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""Hnumepnem geweti”", a makoice pewienuil 6 oonacmu pobomomexHuKu, UCKYCCMEeHHO20 UHMEeLIeKmA
U Mawunno2o ooyuenus. B cocmae nabopa 0onicHo 6x00ums nocobue no usyyenuo 0CHo8
DAEKMPOHUKU U cXeMomeXHUKU, peuterull 8 cghepe ""HUnmepuem sewei"", paspabomxu u
npomomunuposaruro mooeiei pobomos. B cocmas nabopa 0onxcro 6xooums nocobue no uyyeHuo

IOCHO8 pa3pa60m1<u cucmem mexHu4ecKo20 3peHus U 3J1emMern o8 UCKYCCmeeHHo20 UHmejlekma.

ObpaszosamenbHulll KOHCIMPYKMOP
07151 npakmuxu 6J104H020
NpOCPaAMMUPOBANUSL C KOMIIEKIOM
oamuukos

\PobomomexHuueckuti Habop npedHazHauen 0isl U3y4eHusi OCHO8 pOOOMOMeEXHUKU, Oemael, Y3108 U
IMexaHu3Mo8, HeobX00UMbBIX 01 CO30anUs pobomomexnuieckux ycmpoicms. Habop npeocmasnsem
000U KOMNAEKIM CIMPYKIMYPHBIX DIEMEHIN08, COCOUHUMETLHBIX DNIEMEHMO8 U NEKMPOTNEXHUYECKUX
Komnonenmos. Habop noszeonsem npogooums sxchepumenmol o npeomemy Pusuka, co30aeams u
npozpammuposams cobupaemvie MOOeIU, U3 KOMNOHEHMO8, 6X00AWUX 6 €20 COCMAs, paboyue Mooenu
0OUNLHBIX U CIMAYUOHAPHBIX POOOMOMEXHUYECKUX YCMPOUCME € A8MOMAMUIUPOSAHHBIM
VIpaeneHueM, 8 Mmom Yucie Ha KONECHOM U 2YCEHUYHOM X00Y, a MaKice KOHCMPYKYUil, OCHO8AHHBIX HA
UCNONL30BAHUU PAZTUUHBIX 61008 NEPeday (8 MOM UUCTe YePEAYHBIX U 3Y0UamblX) a MAKdice pbluazos.
Bcmpoennbie becnpogoonvle cemegule peuierus (Wi-Fi u Bluetooth), éozmodcnocms unmezpayuu ¢
oecnnamuvim obnaunvim 110, 0becneuusarom 603MOHCHOCHb NPAKMUYECKO20 U3YYeHUsL MEeXHON02UL
uUHmMepHema geweli U OCHO8 UCKYCCmeeHHo20 unmeniekma. Obecneuusaemces 603MOHCHOCIb
00BeOUHeHUsI HECKOMLKUX POOOMO8, COOPAHHBIX U3 NOOOOHBIX HADOPO8, 8 2PYNNbBL C CeMebiM
g3aumooeticmsuem. Ilpedycmompena OnyuoHaIbHASL BO3MONACHOCTNG PACUUPEHUS OONOTHUMENbHBIMU
KOMNOHEHMAaMU (He 6X00AWUMU 8 CIAHOAPMHYIO KOMNLEKMAYUIO), NO38ONAIOUUMU USYUAMD
mexHuueckoe 3petue u nPoMbIuLIeHHY10 pobomomexHuxy. Ilpedycmompena 803moxcHocms pabomul
Habopa ¢ donoaHumensuviMu 00naunbLiMy cepgucamu. Ilpedycmompenvt MuHUMyM 06a
npoZpAMMUPYEMbIX KOHMPONLEPA 8 NIACHMUKOBLIX KOPHYCAX, NO3BONAIOUUX 0OHOBPEMEHHO CO30a6ATNb
2 eapuanma pobomog pasiuiHo20 HA3HAYEHUSA, UMEIOWUX BO3MONACHOCTG pabOmbl KAK 8 HOTOKOBOM
pedicume, Max u A6MOHOMHO, HO3BOJAIOWUX PEATU308AMb 00YUeHUe NPOSPAMMUPOBAHUIO 8 HECKONbKUX
cpedax paspabomxu Ha paziuyHeIX A3vikax (k npumepy, 6 cpedax Mblock, Arduino IDE, na sazvikax
Scratch, C, Python, micro Python). Kax munumym oOur u3 KOHMpOIEpo8 umeem CMpOeHHYIO
onepayuonuyto cucmemy, ecmpoerntvie Wi-Fi u Bluetooth, nopm 01 nookarouenus nociedo8amenbHo
coeOuHsAeMbIX HEWHUX Ycmpoticme (He menee 2() 00HO8peMeHHO NOOKUaeMblx ycmpoticms). Kak
WMUHUMYM 0OUH U3 KOHMPOTIEPO8 UMeem B03MONHCHOCHb 0OHOBPEMEHHOU 3anucy He MeHee §
MpOZPAMM, C BO3MONHCHOCTBIO NEPEKTIOUEHUA MeXHCOy HUMU. Kax MUuHUMym oOuH u3 KOHMpOI1epos
umeem nonnoyeemuulil oucnieil (IPS), nozeonsiowuil 6b1600ums 0anHble ¢ OAMUUKOS 8 6Ude madauy u
epaguxos, a maxace co30agamsv 6Cmpoentvle 8 KOHMpoLep gudeoucpsl. Konuwecmeso cencopos u
UCHOTHUMENLHBIX YCIMPOTICE, 6CTNPOECHHBIX 8 0OUH U3 KOHMPOLNepos, - He menee 10 wm. Obwee
KoIUUecmeo dnemenmos 6 nabope ne menee 400 wm., 6 mom yucne nooknoyaemvie Mooyau. - Bluetooth
MOOYiIb, - OBOUHOU OAMYUK IUHUL, - YIbMPA38YKOGOU OAMYUK PACCMOSHUSA, - OAMYUK Yeemd, - OamyuK
Kacarust snexmpomexanuieckutl, - IR MoOynb, - MOMOP NOCMOSHHO20 MOKA € PeOYKMOPOM — He MeHee

2 wim., - cepsonpueoo, - nyabm oucmanyuonno2o ynpaeienust IR. Habop donocen dvimo

9.00




n/n

HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHuueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

VKOMNIIEKMOBAH aKKYMYASMOopHuiMu bamapesmu. IIpoepammnoe obecneuenue, Uchoibsyemoe 0as
npocpammuposanus cooupaemvix pooomomexHuLecKux mooenel u ycmpoucms, 00aHCHO Oblmb
Qocmynno ons becniamnozo ckavusanus us cemu Mnmeprem u nocnedyiowe2o uchoib308aHusL.

HanmMenoBaHue pazaena:
"EcTecTBeHHOHAYYHAS
HaIPaBJICHHOCTH"

Yuebnas nabopamopus no
HelpomexHonouu

B cocmas éxooam: Cencop Tun I ne menee 1 wm., obecneuusaem 803MOMCHOCMb pe2UCpPayuu
cueHana snexmpu4ecKkol akmusHocmu mvly (Inexkmpomuocpammut, IMI). Pecucmpayus dondicha
oCcyyecmensiemest HeUHBA3UBHO, CYXUMU dNIeKMpoOamu. JJOIJICHA UMEMbCsl B03MOICHOCTb KPENLeHUs K
pyKe uenosexa, umo O0JAHCHO OABAMb B03MONCHOCMb PESUCTNPUPOBATb INEKIMPUYECKYIO AKIMUBHOCTHU
Mbluybl 6 00IACMU, HAO KOMOPOU pacnonazaemcs Kpenienue. IIpu nanpsicenuu mvliuybl O0IHNCHA
ObIMb 0becneuena 03MONCHOCb HAOI0Oe s nyYHOCIU cueHana (m.e. npucymcemeue OMT), npu
paccrabnenuu moiuybl - ee omcymemeue. Cencop Tun 2 ne menee 1 wm., obecneuusaem
603MOICHOCHb pecucmpayuu cueHana pomoniemusmozpammol (QOII) onmuyeckum nymem, 3a cuem
U3MEHEHUS. OMPAINCEHHO20 OM KPOBEHOCHBLX COCYO08 céemd, 00beM KOMOPbIX USMEHAEMCsl OO
6o30eticmauem nyibcogoll 6onHbl. CeHcop 00JdceH Oblmb 0OeCheyen 603MONCHOCbIO KPENLeHUs K
nooyweuxe nanroya uenogexa. Cercop Tun 3 ne menee 1 wim., obecneuugaem 803MOHCHOCHD
pecucmpayuu cuenana snexkmpoxapouozpammel (IKI) ne unsazugnvim cnocobom, peeucmpayuu I, I u
1] omeedenuii. Cencop Tun 4 ne menee 1 wim. obecneuugaem 03MONCHOCHIb: PEUCMPAYUL CUSHATA
KooicHo-eanveanuueckou peakyuu (KI'P), pecucmpayus Komopozo ocyujecmensiemes Ha nOCMOsIHHOM
moke, NOOKIIOUeHUsI K Mey Yel08eKa ¢ NOMOWbIo cyxux 2aexkmpooos. Cencop Tun 5 ne menee 1 wim.,
0becneuusaem 803MONCHOCHb. Pe2UCMPAyUY CUSHALA dNeKmpudeckol akmusHocmu mosea (99I) ¢
MOMOWBIO CYXUX HEUHBASUBHBIX INEKMPOO08, PESUCPAYUY INEKMPULECKOU AKMUBHOCIU PAZHBIX
Ooneti mozea. Cencop Tun 6 ne menee 1 wm., obecneyusaem 603MOAICHOCNG. PE2UCTNPAYUY CUSHALA
Kkonebanus epyonou knemku (Cencop Ovixanus); onpeoeienus 4yacmomaol ObIXaHusl. Ycmpoucmeo s
cOOpa OaHHbIX OM CeHCOPO8 U nepedayl Ha NEPCOHAILHBIN KOMNLIOMED 00eCneyusaen 803MOICHOCIb
cOOpa OanHbIX OM NOOKIIOUEHHBIX K HEMY CEHCOPO8 U OMNPABKY NONYYeHHbIX Oannblx Ha TTK.
Ilookarouerue yenmpanoHo2o mooyas Kk IIK oonicno ocywecmenamoca ¢ nomowwvro USB-kabens.
Yempoticmeo ona coopa dannvix dondicHo umems 2anveanuyeckyio uzonayuio om 1K, obecneuusams
603MOIAHCHOCL OOHOBPEMEHHO20 NOOKIIOUeHUs. 8NI0Mb 00 4 cencopos. Kaoicovlil uz 6x0006
Yempoticmea ons coopa Oannwix 00194CHO UMEMb 2abEAHUYECKYIO U30AYUIO (0becneuenue
medrcKkananvHol eanveanuieckou uzonayuu). Ilooknouenue cencopog Kk Yempotiicmay onsa coopa
OAHHBIX OCYWECTNBIIAEMC S C NOMOWbIO CREYUANUIUPOBAHHBIX pasbemos muna LEMO,
0becneuusaOWux NPAsUILHOCHb NOOKIOUEHUSL PA3bEMA U CHUINCAIOWUX PUCK CTYYAUHO20 KACAHUS
pazvemos moKonpoBoOAWUX Yacmet, a MakKice 06ecneuusarouwux 3auumy om HeCauKYUOHUPOBaAHHO20
nOOKIIOUEHUS K NPOU360IbHBIM ycmpoticmeam. Mooyaw «Knonkay» ne menee 1 wm., obecneuugaem

BO3ZMOIAHCHOCMb. DAZMEMKU pecUCPUPYEMDbIX CUSHA0E6. Konuuecmeo pasmedaemvlx COCMOSIHUL

1.00
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HaumenoBanue o6opynoBanust
(PBIIO)

KpaTtkue npumepHbie TexHuueckne xapakrepucruku (PBIIO)

Eaununna
H3MepeHUus

KommuecTBoO|

CucHana 00HCHO DbIMb He MeHee 3-X PA3IUYHbIX Kame2opul. Y cmpoucmeo 011 pecucmpayuu
apmepuanvrozo dasnenus we menee 1 wm. Memooduueckoe nocodue, Komopoe OONIACHO COOEPIHCAMb He
menee 30 1a00pamopHblX/npaKmudecKux/0emMoOHCMpayuoOHHbIX pabom.

\Habop OI'D no xumuu

B nabop exoosim eecwl rabopamopnwie dnexkmponnsvle 200 2, cnupmogka 1a6opamopHasi, 60POHKA
KOHUYeckas, nanouka cmexkianHas, npooupka I[1X-14 (10 wmyxk), cmakan gvicokuii ¢ Hocuxkom BH-50 ¢
\memkotl (2 wmyku), yunuHop usmepumenvusiti 2-50-2 (cmexkianublll, ¢ RPUMePMo KpbluKolL),
wmamug 051 npobupox na 10 ené3o, 3asxicum npooupouHslll, WNamenb-10dcedxa (3 wmyxu), Habop
(raxonoe 011 Xxpanenusi pacmeopos u peakmugos (0ovem graxona 100 mu - 5 komniekmos no 6 wmyx,
00vem aaxona 30 mn - 10 komnaexmos no 6 wmyk), yururnop usmepumensvrulii ¢ Hocuxom 1-500 (2
wimyku), cmaxan eévicoxutl 500 ma (3 wmyku), Habop eputeti OJist MblMbsL ROCYObL (epud OJis MblMbsL
npobupox - 3 wmyxu, epw 015 Mblmbsi Koao - 3 wmyku), xaram oenviii x/6 (2 wmyku), nepuamru
pesunosvie xumuneckue cmotikue (2 wmyku), ouku 3awumnsle, unompul 6ymadicrvie (100 wmyk),
eoprouee ons cnupmosoxk (0,33 1). B cocmag nabop 6xo0sim peakmugbl: antOMUHULL, Jicene30, CONAHAs
Kucioma, Memuiopandic, peHoapmaneut, ammuak, nepokcud 6000pooa, Humpam cepebpa u opyaue, 6
00weil croxcnocmu - 44 pasnuunblx 6ewecmas, UCHOIL3YEMbIX OJis COCMAGLEHUSL KOMILEKMOS
eaKmMU608 NPU NPOSEOCHUU IK3ZAMEHAYUOHHBIX IKCHEPUMEHTNO8 NO KYPCY UKOIbHOU XUMUU.

5.00

Muxpockon yugposoti

Tun mukpockona: 6uonozuveckuil Hacaoka muxpockona: monoxyisipras Hasnauenue: 1abopamopHulii
Memoo uccnedoganus: ceemuoe noie Mamepuan onmuxu.: onmuyeckoe cmekio Yeeiuuenue
wmuxpockona, kpam: 64 — 1280 Oxynapei: WF16x Obvexmusol: 4x, 10x, 40xs (noonpystcurennwiii)
Pesonvsepnas 2onoska: na 3 oowexmuea Tun nooceemku: 3eprano unu ceemoouod Pacnonooicenue
nooceemku: eepxmss u HudxcHss Mamepuan kopnyca: memain [lpeomemmuviii cmonux, mm: 90
Ucmounux numanus: 220 B/50 I'y Yucno meeanuxceneii: 1

14.00

[ upposas nabopamopus no
KOT02UU

Obecneuusaem npogedeHue y4ebHo20 IKOI0SULECK020 MOHUMOPUHEA UHCMPYMEHMAIbHBIMU

emooamu. Habop npumensemcs npu uzyuenuu K0102uu, 6UOI02UU, XUMUY, 2e02paduu U
npupoooeedenus, a makice OJisi UHOUBUOYATbHBIX UCCIe008AHUSL U RPOEKMHOU 0esimelbHOCTU
wikobHuK08. Komnaexmayusa: becnpogoonou Mynemuoamuux no 9K0J102U4ecKomy MOHUMOPUHZY ¢ 8-10
6CcmpoerHbiMU damuukamu: JJamuux Humpam-uonos Jamuux xiopuo-uonos Jamuux pH ¢ ouanazonom
usmepenust ne yoice uem om 0 0o 14 pH JJamuuk enascnocmu ¢ ouanazonom usmepenus 0...100%
[amuuk oceewyeHHOCMU ¢ OUANa3oHom uzmepenus He yoce yem om 0 0o 180000 ax Jamuux
memnepamypul ¢ OuanazoHom usmepeHus He yxce yem om -20 oo +140C Jamuux
DaeKmponpogoouMocmu ¢ ouanazonamu usmeperus ve yce yem om 0 0o 200 mxCm; om 0 0o 2000
mrCm; om 0 0o 20000 mxCm [lamuux memnepamypul oKpysicaiowelt cpeovl ¢ OUAna3oHoM umepenus
e yorce uem om -20 0o +50C Omoenvhvle damuuku u Myabmuoamyuxy. Jamuuk 36yka ¢ QyHxkyuerl
UHmMeZpUPOBanUs C OUANA30HOM UsMeperus wacmom He menee wem om 50 I'y do 8 kl'y,; Jamuux
BIIAACHOCU NOYBbL C OUANA30HOM UsmMepenus ne yoce yem om 0 00 50% Jlamuux oxucu yenepooa ¢

Quanasonom uzmepenus ne yoice wem om 0 0o 1000 ppm Mynemuoamuux onmuueckoi NiIOMHOCMU U

3.00
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Eaununna
H3MepeHUus
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mMymuocmu co 6cmpoennvimu oamuukamu: Jamuux onmuueckou naomuocmu 470 um ¢ ouanazonom
usmepenuss om 0 0o 2 D JJamuux onmuyeckou niomuocmu 525 wm ¢ ouanazonom usmeperusi om ) 0o 2
D Jamuux onmuyeckou nromuocmu 630 um ¢ ouanazonom usmeperus om 0 0o 2 D JJamuuk
lWymrnocmu pacmeopos ¢ ouanazorom usmepenus om 0 0o 200 NTU Axceccyapvl: Kabenv USB
coedunumenvuwiti (2 wm.) 3apaonoe ycmpoticmeo c kaberem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Cmepoicenb 015 3aKkpenienus 0amiuxos 6 wmamuee Kpamkoe pykogoocmeo no
brenayamayuu yugposoii nabopamopuu Ilpoepammmnoe obecneuenue Memoouueckue pexomenoayuu
ne menee 20 pabom Ynaxoexa Hanuuue pycckosasulyno2o caiima nod0epiucKy, Haaudue u0eopoiuKos.

[ {upposas nabopamopus no
usuonozuu (npogunvhslil yposeus)

Obecneuugaem npogedenue Uccied08aHust o GYYHKYUOHUPOBAHUIO YET0BEUECKO20 OP2AHUZMA.
Komnnexkmayusi: becnpogoonot mynemudamyux no uzuonocu ¢ 5-10 6CMpoeHHbIMU OAMYUKAMU:
Vlamuuk apmepuanvroeo oasnenusi (0...250 mm pm. cm.) Jamuuk nyavca ¢ Ouanasonom uamepenus He
vorce uem om 30 0o 200 yo/mun Jlamuux memnepamypsl mena ¢ OUAna3oHOM U3MepeHUsl He Yoice Hem
om +25 0o +40C Jamuux wacmomsi Obixanus ¢ OUanazoHom usmepenusi ne yoice yem om 0 oo 100
yurnoe/mun JJamuux yckopenus ¢ nokazamensimu +2 g; +4 g; +8 g Omoenvnvie ycmpoticmsa: Jamuux
OKIT ¢ ouanazorom usmepenus He yoice wem om -300 oo +300 mB) [lamuux cunomep ¢ ouanazoHom
usmepenus ne yace yem om 0 0o 40 H [lamuuk oceewgeHHocmu ¢ OUanasoHom usmepenus He yoice em
om 0 do 180000 nx Axceccyapui: Kabenv USB coedunumenshuiil 3apsaonoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykogodcmeo no skcniyamayuu
yugposoii 1abopamopuu [Ipoepammnoe obecneuenue Memoouueckue pekomenoayuu He menee 20
abom Hanuuue pyccroszviunozo catima noddepoicku Hanuuue 6u0eopoiuxos.

3.00

[ {upposas nabopamopus no xumuu
(vuenuueckas)

Obecneyusaem evinoaHeHue 1a00PAMOPHLIX pabom No XUMUU Ha YpoKax 6 OCHOBHOU uiKoe u
npoexmHo-ucciedosamensckol deamenvuocmu yuawuxca. Komnnexmayus: becnposoonoii
YILMUOAMYUK N0 XUMUY ¢ 3-Ms cmpoenHbimu damuuxamu: Jamuuk pH ¢ ouanazonom usmepenus ne
vorce yem om 0 0o 14 pH Jlamuux 1exkmponpogooumMocmu ¢ OuanasoHamu usmMepenus He yice 4em om
00 200 mxCm,; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm [Jamuux memnepamypsi ¢ OUanasoHom
usmepenust ne yoice yem om -20 0o +140C Omoenvhvie damuuxu: JJamyux onmuyeckoll nIomHoCmu
525 Hm Axceccyapwi: Kabenw USB coedunumenvusiti 3apsaonoe yempoticmeo ¢ kabenrem miniUSB USB
\Yoanmep Bluetooth 4.1 Low Energy Kpamkoe pyko8oocmeo no sxcniyamayuu yugposoi
lnabopamopuu Habop nabopamopnoii ocnacmku Ilpoepammuoe obecneuenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuuue pycckosasviunoco catima noooepaicku Hanuuue
61I0COPONIUKOS.

1.00

HaumenoBanue HanpasJieHusi: ""bazosas (o6a3amenvnan ywacms) (Manoxomniekmuas wikona)'"

HaunmenoBanue paznena:
"EcTecTBeHHOHAyUYHAas
HaIPaBJICHHOCTh (MaJTOKOMITJIEKTHAs
ikosa)"
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[ ugpposas radbopamopus no guzuxe
(yueHnuyeckas) (MaioKOMNIEKMHAS
wKoaa)

Obecnequsaem gblnoaHeHUe IKCREPUMERMO8 NO memam Kypcea pusuxu. Komniexmayusi:
becnpo8oOHOt MyTbmMUOamyuK no Qusuxe ¢ 6-10 6cmpoenHvimu oamuuxamu. L{ugposoti damuuk
memnepamypul ¢ ouanazoHom usmeperus He yace yem om -20 0o 120C Lugpposou oamuux
abcontomnozo 0asnenus ¢ OUAna3oHom usmepenus He yoce uem om 0 0o 500 klla JJjamuuk macnumnozo
noas ¢ ouanazonom usmepenus He yoice wem om -80 0o 80 mTn JJamuux nanpasxcenus c OuanazoHamu
usmepenust He yoice yem om -2 0o +2B; om -5 0o +5B; om -10 0o +10B; om -15 oo +15B Jlamuux
moxa ne yoice yem om -1 0o +1A4 Jlamuuk axcenepomemp ¢ noxazamenimu ne menee wem: =2 g; +4 g;
+8 g Omoenvhvie ycmpovicmsa: USB ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyapwi: Kabenw
USB coeounumenvruiii 3apsonoe yempoiicmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
Energy Koncmpyxkmop ons nposedenus sxcnepumenmos Kpamkoe pykosoocmeo no sxcniyamayuu
yugposoii 1abopamopuu I[Ipoepammnoe obecneuenue Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckosizbluno2o caima noddepaicku Hanuuue 6udeopoiuxos.

8.00

{ugpposas nabopamopus no xumuu
(yuenuyeckas)

Obecneuusaem gvinoaHeHue 1abopamopHsLx pabom no XUMu Ha yPoKax 6 OCHOBHOU WKOLe U
npoexmuo-ucciedo8amenbckoll desmenvrocmu yyawuxcs. Komnnexkmayusi: becnpoeoonoti
MYTbMUOAmyuK no Xumuu ¢ 3-ms gcmpoenuvimu oamyuxamu: JJamyux pH ¢ ouanazonom uzmepenust He
vorce uem om 0 0o 14 pH Jlamuux 21eKkmponposooumocmu ¢ Ouana3oHamu usmepenus He yoice vem om 0
00 200 mxCm; om 0 0o 2000 mxCm,; om 0 do 20000 mxCm Jamuux memnepamypul ¢ OUanazoHom
usmepenust ne yoice uem om -20 0o +140C Omoenvuvie damyuxu. Jlamuuk onmuyeckou niomHoOCmu
525 nm Axceccyapwi: Kabenw USB coedunumenvhviti 3apsonoe ycempoiicmeso ¢ kabeiem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Kpamkoe pyko8o0cmeo no skcniyamayuu yu@posoi
lnabopamopuu Habop nabopamopnoii ocnacmxku Ilpoepammuoe obecnewenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuuue pycckosizviunoco catima noooepoicku Hanuuue

61 O0EOPONUKOB.

8.00

[ {upposas nabopamopus no
buonocuu (yueHuveckas)

Obecneuusaem gvinoaHenue 1a00PamopHbIX pabom Ha YPoKax no 6uoao2ul 6 OCHOGHOU uiKoie u
npoexmuo-ucciedosamenvckol desmenvHocmu yyawuxcs. Komnaexmayus: becnpogoonot
WMyabmudamyux no ouono2uY ¢ 5-10 BCMPOEHHLIMU OAMUUKAMU: JJAMYUK BAAACHOCIU C OUANAZOHOM
usmepenus 0...100% [amuux oceewennocmu ¢ ouanasonom usmepenus ne yoice uem om 0 oo 180000
ik JJamuux pH ¢ ouanazonom usmepernus e yoice yuem om 0 0o 14 pH Jlamuux memnepamypwl ¢
Ouanasonom uzmepenus He yoice wem om -20 0o +140C [Jamyux memnepamypsi okpysscaioueli cpeovl ¢
Ouanasonom uzmepenus He yoice uem om -20 0o +40C Axceccyapuvi: 3apadnoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamkoe pykogsodcmeo no skcniyamayuu
yughposotii nabopamopuu Ljugpposas sudeokamepa ¢ MemarIu4eckum WmMamueoM, paspeuleHue He
wmenee 0,3 Mnukc Ilpoepammnoe obecneuenue Memoouueckue pekomenoayuu ne menee 30 pabom

Ynakosxa Hanuuue pycckosszvluno2o caiima no00epicKu, Haiudue U0eopoIuKos

8.00




Ne| Hammenosanue odopynosanus Kpartkue npumepHble TexHu4eckue xapakrepuctuku (PBIIO) Enunnna KommuecTBoO|
n/n (PBIIO) u3MepeHus
HanmeHoBaHMe pasena:
2 ["KoMmbroTepHOE 000pYyIOBaHUE
(MaJIOKOMILTIEKTHAS NTKO0JIa)"
Tun ycmpoucmea: Muocogyukyuonansnoe ycmpoiicmgo (M®Y),; [leemuocme neuams: yepro-benas;
M®Y (npunmep, cranep, konup) T e)fHOﬂoeu}z neyamiu: 3Jz.e1<mp02paqbuitecr<aﬂ (ﬂa")’epl-fcllﬂ, ce8emoouoorasn); Dopmam newamu: He MeH.ee um 4,00
A4, Tun ckanuposanus: nPomMaANCHuLU/NIaHWemHbLI, Bo3modxcnocms ckanuposanus 6 popmamax: He
wenee A4; Cnocob nookmouenus: LAN, Wi-Fi, USB
Dopm-paxkmop: Hoymoyx, Pazmep ouazonanu: ne menee 15.6 owiimos, Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem ycmanosienHotl onepamuenou namsmu: ne menee 8 I'oatim;
Maxcumanvrvitl 00uwuil noddepcusaemuvlii 06vem onepamusHo namsmu: He menee 16 I'oatim;, Ob6vem
ISSD naxonumens: ne menee 240 I'6aiim; Becnposoonas ceszv: Wi-Fi; Konuuecmeo 6cmpoeHHbIX 6
kopnyc nopmog USB: ne menee 2, uz komopuix ne meree 1 0onicno 6vime USB eéepcuu ne nuoice 3.0;
\Paspeuienue 630-kamepwl, Mnukcens: ne menee 0.3; Bempoennuwiii mukpoghon,; Krasuamypa ¢
packnaoxoti u mapxuposxoii knasuw QWERTY/HIIYKEH, IToodepcka cmandapmos 6ecnpooonoll
\Hoymoyx ceszu: 802.11a/b/g/n/ac; Ilpoussooumenvrnocms npoyeccopa (3uauenue noxasamens « CPU Mark» no wm 8.00

mecmy «Laptop & Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Haruuue manunyisimopa mvliis 8 KOMniekme: 0d;, YCmaHosieHHAs OnepayuoHHas
cucmema ¢ epaguyeckum noIb306amMerbCKUM UHMEPPeicoM, C8eOeHUs 0 KOMOPOM GKTIOUEHbL 8
eOUHBILL peecmp POCCUICKUX NPOSPAMM OIA DNEKMPOHHBIX BLIYUCTUTNENbHBIX MAUWMUH U 06a3 OAHHBIX;
Yemanosnennviii nakem ogucrozo npoespammno2o obecheyenus, Co6Mecmumozo ¢ YCmaHo8IeHHO
onepayuorHoOU CUCmeMmMot, c8e0eHUsi 0 KOMOPOM BKIIOUEHbl 8 OUHBIU Peecmp POCCUNICKUX NPOSPAMM

o151 IJIEKMPOHHBIX BbIYUCIUNMETIbHbIX MAUWUHR U 6a3 OaHHbIX.
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