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MUHUCTEPCTBO OBPA30OBAHUS
CAPATOBCKOM OBJIACTH

IIPUKAS3
or LLLE Enll N HF55Z

r. CapatoB

O BHeceHNH H3MEHEHHUsI B IPHKA3
MHMHHCTEpCTBa 00pa3oBaHus
CaparoBckoii o0nacTu

ot 1 deBpans 2022 roxa Ne 102

B CBsA3M ¢ H3MEHEHUEM KOHBIOHKTYPHI PHIHKA W BHECEHHBIMH M3MEHEHHUAMH B
Ilepeuens 060pynOBaHMs, PACXOIHBIX MATEPUAIIOB, CPEJICTB OOYUEHHs ¥ BOCIIUTAHHSA
(manmee - HHQPACTPYKTYypHBIH JIMCT) i OCHAIIEHHs 0OIIeoOpa3oBaTeTbHBIX
OpraHu3alliii TMpH CO3JaHUM U olecrieueHUH (QYHKIHMOHUPOBAHUS LEHTPOB
00pa3oBaHusl €CTECTBEHHO-HAYUHOW W TEXHOJOrMYECKOM HampasineHHocTed «Touka
pocta» B 00LIEOOpa3OBaTENbHBIX OpraHU3allMi, pPAacCIOJIOKEHHBIX B CEIbCKOM
MECTHOCTHU U MaJIbIX rOpoJax B paMKax PErMOHAIbHBIX MMPOEKTOB, 00ECTICYMBAIOIIIX
AOCTH)KEHHE IeJiel, II0Ka3aTeslel M  pesynbrata (efepalbHOr0  MpOoeKTa
«CoBpeMeHHas IIKOJIa» HaMOHAIBHOro npoekra «O6pazoBanue» B 2022 romy, Ha
ocHoBaHuH mrcekMa OPI'AY «DoHx HOBBIX GopM pa3BUTHs 0OpazoBaHus» oT 20 Mast
2022 roma Ne 100/2005-11 «O mOBTOPHOM paccMOTpEeHHMH HH(PPACTPYKTYPHOTO JHCTA
Ha COOTBETCTBHMH €/IMHON TEXHOJOIHUYECKOU cpeien

ITPUKA3BIBAIO:

1. BuecTu B nprka3 MuHHCTEpCTBa 00pazoBanusi CapaToBCKOM 061acTH OT
1 deBpass 2022 roga Ne 102 «O6 yTBepskaeHUH IEpeUHsi 060PYI0BaHHUs, PACXOIHBIX
MaTepUaioB, CPEICTB OOyUEHUs] U BOCIHUTAHUS, IUITAHUPYEMBIX K MPUOOPETEHUIO IS
OCHalIeHWs 00Ie00pa3oBaTeIbHBIX OpraHMU3allfi, PpACIOJIOKEHHBIX B  CEJILCKOM
MECTHOCTH M MaJbIX IOpoJax, ¢ LEIbI0 CO3MaHUsl ¥ (yHKIMOHHUPOBAHMS LIEHTPOB
00pa30BaHMs E€CTECTBEHHO-HAYYHOM M TEXHOJOIMUYECKOM HarmpapieHHocTell «Touka
pocta» Ha Teppuropuu CapatoBckoil obmactu B 2022 romy» H3MEHEHHE, HU3JI0XKHB
NPUJIOKEHUE B HOBOM PEIaKIMK COTJIACHO MPUIIOKEHUIO K HACTOSIIEMY TIPHKA3Y.

2. KOHTponb 3a HCIONHEHWEM HACTOAINEr0 MPUKAa3a BO3JIOKHTH Ha
3aMECTUTE/II MHHHCTpAa — HayajJbHUKA YIpPaBIEHHS OOLIEr0 M JIOMOJHUTEIHHOrO
oOpazoBaHusl.

3amectuTesn [peacenarens

IlpaBuTenberBa CapaToBeKoii 06acTu — & £l P
lcﬂT“u

MHHHCTP oOpa3oBanusi CapaToBckoii 061 M.H. Opaos




[IpunoxxeHue K mpukazy
MUHUCTEpPCTBA 00pa30BaHHS
Caparosckoii ob6yactu

OT L2 L5 L8 No 7

«IIpunoxenue K [puKasy
MUHUCTEPCTBA oOpa3oBaHUs
CapatoBckoi obnactu oT

01.02.2022 Ne 102

Ilepeuenn 060py10BaHHS, PACXOIHBIX MATEPHAJIOB, CPEACTB O0YYEHHS H
BOCIHTAHHSA, VIAHHPYEMBIX K NPHOOPETEeHHI0, AJIs1 OCHALEHHS
001meodpa3oBaTe/IbHbIX OPraHU3alHii, PACIOJI0KEHHBIX B CEJIbCKOH MECTHOCTH
H MaJIbIX ropoJax, ¢ He/bIo CoO3JaHus H (PYHKIHOHHPOBAHHS LIEHTPOB
00pa3oBaHHsl €CTECTBEHHO-HAYYHON H TEXHOJOrHYeCKOH HANPaBJIeHHOCTel

«Touka pocra» Ha TeppuTopun CaparoBckoii o6actu B 2022 roay

HaunmeHnoBanue
obopynosanusi (PBI1O)

KpaTkune npumepHbie TEXHHYECKHE

xapakrepuctuku (PBITIO)

Exnaunna
H3MepeHH

b |

Koaunu
€CTBO

HaumeHnoBanue HanpasiieHusi: «ba3oBas (00si3aTe/IbHAS YaCTh)»

HaumeHoBanue pasaeJa:

«EcTecTBeHHOHAaY4YHAasi HANPABJIEHHOCTh

[ugpposas nabopamopus
no guzuxe (yuenuueckas)

Obecneuusaem 8bINONHEHUE
DKCNEPUMEHMO8 N0 memam Kypca Quauxu.
Komnaekmayus: BecnposooHnoti
mynemuoamyux — no  ¢usuxke ¢ 6-10
ecmpoennvimu  damyukamu.  Lugposoil
oamuux memnepamypel ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo 120C;
Lugposoii oamuuk abconomHoz2o
0asneHus ¢ Ouanas’OHOM USMEPEHUs He
vorce yem om 0 oo 500 «lla; Hamuux
MA2HUMHO20 ~ noas ¢ OUANA30HOM
usmepenus ne yorce yem om -80 0o 80 mTn;
[lamuuk HanpsidceHus ¢  OUANAZOHAMU
usMepeHus He yoice yem om -2 0o +2B; om
-5 0o +5B; om -10 oo +10B; om -15 0o
+15B; [lamuux moxa e ysice uem om -1 00
+1A4; Jlamuux akcenepomemp C
nokasamensamu He meHee yem. £2 g; +4 g;
+8 g OmoenvHvie ycmpoiicmea: USB
ocyunnozpagh ne menee 2 kanana, +/-10 B;
Akceccyapoi: Kabenv USB
coeouHuUmenvbHolll, 3apsoHoe Yycmpoucmeo

c xabenem miniUSB; USB Aoanmep

uim.

102.00




HaumeHoBaHue
o6opynosanus (PBIIO)

KpaTkue npumMepHble TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exununna
H3MepeHH
|

Koauu
€CTBO

Bluetooth 4.1 LowEnergy; Koncmpykmop
0151 npogeoeHus IKCNEPUMEHMOB,
Kpamroe pykogoOcmeo no sxkchiyamayuy
yughpoeoti nabopamopuu, IlpoepammHoe
obecneyeHue, Memoouueckue
pexomenoayuu (40 pabom); Hanuuue
DYCCKOA3LIYHO20 — calima  NOOOEPIHCKU;
Hanuuue eudeoponuxos.

[ugpposas nabopamopus
no xumuu (yueHuvecxkas)

Obecnevusaem 8bINONIHEHUE
nabopamopmHvix pabom NO XUMUU HA
VYpOKax 8 OCHOBHOU UIKONe U NPOEeKMHO-
UCC1e008amenbCeKoll oesamenbHOCmUy
VUAUUXCAL. Komnnexmayus:
becnpo8oOHOI MyTbMUOAMYUK NO XUMUU C
3-ma 6cmpoeHHbIMUu oamyukamu. Jlamuux]
pH ¢ ouanazonom uzmepenus He yxce uem
om 0 oo 14  pH;  Hdamuux
DNIEKMPONPOBOOUMOCMU € OUANAZOHAMU,
usmepenus He yoce wem om 0 oo 200
mkCm; om 0 oo 2000 mxCm; om 0 0o
20000 mxCm; Jamuux memnepamypol ¢
0UANA30HOM UBMEPEHUs. He Yiice uem Om -
20 oo +140C; OmoenvHvlie Oamuuxu:
[lamuux onmuueckou niomuocmu 525 um;
Akceccyapoi: Kabenv USB
coeouHumenvHulil;, 3apsoHoe ycmpoucmeo
c kabenem miniUSB; USB Aoanmep
Bluetooth 4.1 LowEnergy; Kpamkoe
DYKOBOOCMBO NO IKCHIAYyamayuu yughposeotl
nabopamopuu;  Habop  nabopamopHoll
ocnacmku, Ilpoepammmnoe obecneueHnue;
Memoouueckue pexkomeHOayuu He MeHee
40 pabom, Hanuuue pyccKos3bIuHO20
catima NO00EPICKU, Hanuyue
8UOCOPONIUKOS.

uim.

102.00

1o

[ugposas nabopamopus

(vuenuueckas)

buonozuul

Obecneuusaem BbINOJIHEHUE
nabopamopmnvix pabom Ha Ypokax no
buonocuu 6 OCHOBHOU WIKONEe U NPOEKMHO-
Ucc1e008amenbeKoll oesamenbHOCmY,
vuawuxcs. Komnnekmayus: becnpogooHotl
myromuoamyux no ouono2uu ¢ - 5-io0

uim

102.00




n/n

HaunmeHoBauue
obopyaoBanus (PBITIO)

KpaTkue npumepHbie TeXHHYECKHE
xapakrepuctuku (PBITIO)

Eauuauna
H3MepeHH
A

Koaunu
€CTBO

6CMpOEHHbIMU oamyuxamu:Jamuux
GNANCHOCMU ¢ OUANA30HOM  UMEPeHUs,
0..100%,; [Qamuux oceewennocmu ¢
OUanasoHom usmepeHus He yce yem om ()
oo 180000 nx; Jamuux pH ¢ ouanazonom
usmeperus ne yowce wem om 0 0o 14 pH;
Jlamuux memnepamypel ¢ OUANA30HOM
usmepeHus e yoice wem om -20 oo +140C;
Jlamuux  memnepamypvl  oKpyocarower
Cpedbl ¢ OUANA30HOM UIMEPEHUs He Yice
uem om -20 oo +40C; Axceccyapoi:
3apsonoe  ycmpoticmeéo ¢ kabenem
miniUSB; USB Aoanmep Bluetooth 4.1
LowEnergy; Kpamkoe pyxoeodcmeo no
oKCnyamayuu  yugpoeoi n1abopamopuu;
[ugposas sudeoxkamepa C
MEMANIUYECKUM UWMAMUBOM, PA3PEUleHUE
He wmenee 0,3 Mnuxe, IlpoespammHoe
obecneuenue, Memoouueckue
pexomenoayuu He menee 30 pabom;
Vnakoexa;,  Hanuuue  pycckoszelunozo
catima noooepICKU, Hanuyue,
6UO0EOPONUKOS.

HaumeHoBanue pasaeJia:

«KoMmnbioTepHoe 06opy1oBanue»

MDY (npunmep, cranep,
Konup)

Tun ycmpoiicmea: Muozogynkyuoransroe
YCMpOUCmeo (M®Y), L[semnocme
neuamo.: yepHo-benas, Texnonozus
nevamu. anekmpozpaguueckas (n1azepHas,
ceemoouoonas);, Dopmam neuamu: He
MmeHee A4, Tun CKAHUPOBAHUAL:
NPOMAIACHOIU/NIIAHULEMHBLT,

BoszmooicHocme CKAHUPOBAHUSL 8
gopmamax: He wmenee A4; Cnocob
nooknouenus: LAN, Wi-Fi, USB

uim

34.00

Hoymb6yx

Dopm-hakmop:  HOYymOYK; Pasmep
Ouaeonanu: He menee 15.6 Owiimos;
Paspewenue sxpana: Full HD, Quad HD
uw  Ultra  HD;  Obwuii  0bwvem
VCMAaHOBIeHHOU ONepamu6HOl NAMAMU. He,
menee 8 I'baim; MakcumanvHoiii 06Ul

noooepoicusaemolii.  06veM ONepPamueHoll

utm

102.00




HaumeHnoBaHue
o6opynoBanus (PBIIO)

KpaTkue npumepHble TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnaunna
H3MepeHH
A

Koaunu
ecTBO

navmamu: ne menee 16 I'baim, Obvem SSD
Hakonumens: He MmeHee 240 [oaum,
becnposoonas ceasv: Wi-Fi; Konuuecmeo
gcmpoennvix 6 kopnyc nopmog USB: He
MeHee 2, U3 KOmMopbvix He meHee 1 00NHCHO,
ovimo  USB eepcuu He Huowce 3.0,
Paspewenue 630-kamepwvi, Mnukcenv: He
menee 0.3, Bcmpoennviii  Mukpogom,
Knasuamypa ¢ packiaokou u MapKupoeKol
xnaeuuw QWERTY/HULYKEH; IToddepaickdl
cmanoapmos becnpoooHoll cesa3U:
802.11a/b/g/m/ac;  IlpouzsooumenvHocmy
npoyeccopa (3nauenue noxazamens « CPU
Mark» no mecmy «Laptop&Portable CPU
Perfomance» ‘
http://www.cpubenchmark.net/laptop. html)
He wmenee 5000 eounuy, Hanuuue
MaHunynamopa Mvludb 8 KOMWIeKme: 0d;
Yemanoenennas onepayuonnas cucmema c
epaguueckum NONb308aMENLCKUM,
unmepgeticom, ceéedeHus O KOMOPOM,
BKIOYEHbL 8 eOUHBIU peecmp POCCULICKUX
npozpamm o 9NeKMPOHHBIX]
BbIYUCTIUMENILHBIX MAWUH U 043 OaHHbIX,
Yemanoenenmwiii naxem ogucHozo
NpO2PaAMMHO20 obecneyenus,
cosmecmumozo @ VCMAHOBNIEHHO
ONepayuoHHOU CUCMEMOl, CBeOeHUsl O
KOMOpPOM 6KNIO4YEeHbl 8 eOUHbl peecmp
poccutickux npoepamm 08 NeKMPOHHBIX

BLIYUCIUMENbHBIX MAUUH U 6A3 OAHHBIX.

HaumenoBaHnHe HanpaBJieHHsi: «/{onOTHHTEIbHOE 000PY/I0BAHHE»

HaumeHnoBaHHe pa3iesia:

«KomnbiotepHoe 06opy1oBaHue»

M®Y (npunmep, ckanep,
Konup)

Tun yempoticmea: Mno2o@yHKyuoOHaILHOE
YCmpoucmeo (M®DY); L[eemHnocmu
neuame:  yepHo-benas; Texrnonozus
neuamu: snekmpozpaguieckasn (naszepHas,
ceemoouoonas);, Popmam nedamu: He
MmeHee A4, Tun CKAHUPOBAHUAL:
NPOMSAIHCHBIU/NIIAHULEHBLLL

BozmooicHocmp CKAHUPOBAHUA 6

uim.

32.00




HanmeHnoBanue
o6opynosanus (PBIIO)

KpaTkne npuMepHbie TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eaununna
H3MepeHH
A1

Koanu
eCTBO

dopmamax: He menee A4, Cnocof
nooknrouenusn: LAN, Wi-Fi, USB

Hoymbyx

Dopm-gakmop: HOYMOYK, Pazmep
Ouazonanu: He menee 15.6 OwUMO8;
Paspewenue sxkpana. Full HD, Quad HD
wiu  Ultra HD;  Obwuii  obvem
VCMAHOBNEHHOU ONePamueHOU NAMAMU. HE
menee 8 [batim;, Maxcumanvhelii obwull
noooepoicusaemvlii. 00veM ONepamueHoll
navamu: ne menee 16 I'baiim;, Obvem SSD
naxonumensa: He wmenee 240 Ibaum,
becnpoeoonas ceazv: Wi-Fi; Konuuecmeo
ecmpoentvlx 8 kopnyc nopmoe USB: He
MeHee 2, U3 KOmopwvix He meHee 1 0O0NIHCHO,
ovims  USB  eepcuu ne Huowce 3.0,
Paspeuienue 636-kamepuvi, Mnukcenv: He
menee 0.3; Bcmpoennviii  Mukpogom,
Knasuamypa c packnadkou u MapKupoeKou
knasuw QWERTY/HUILIVKEH; IToddepoickd
cmanoapmoe becnposoOHoll CBA3U:
802.11a/b/g/m/ac;  [Ipoussooumenvrocmuy
npoyeccopa (3nauenue noxazameni « CPU
Mark» no mecmy «Laptop&Portable CPU
Perfomancey
http://'www.cpubenchmark.net/laptop.html)
He wmenee 5000 eounuy;, Hanuuue
MAHUNYIAMOPAa Mbldb 8 KOMWAEKme: 0a,
Yemanoenennas onepayuonnas cucmema c
epaguyeckum nob308AMENLCKUM
unmepgeticom, ceedeHus o0 KOMOPOM,
BKNIOUEHbl 6 EO0UHBIU peecmp POCCUUCKUX
npozpamm o INeKMPOHHBIX
8blUUCIUMENbHBIX MAWUH U 06a3 OAHHBIX,
Yemanoenennoii naxkem ogucHoz0
NpocpammHoO2o obecneyerus,
coemecmumozo c VCMAaHOBNEHHOU
ONepayuoHHoU cucmemou, CceedeHus o
KOMOpOM GKNIOYEHbl 6 eOUHblll peecmp
POCCULICKUX NpOSPaMm 0N INeKMPOHHBIX
BLIYUCIUMENLHBIX MAWUH U 6A3 OGHHDBIX.

wuim.

298.00

HaumeHnoBanue pasaeJa: «TexHosoruueckas HaNpaBJE€HHOCTb»




HaumeHoBaHHe
o6opynoBanus (PBIIO)

Kparkue npumMepHble TEXHHYECKHE
xapaktepuctuku (PBIIO)

Eaununa
H3MepeHH
1

Koauu
eCcTBO

MHO20KOMNOHEHMHBIX
pobomomexHuueckux
cucmem
MAHUNYIAYUOHHBIX
pobomos

ObpazosamenvHolli HabOP,
o5 U3YYEHUS.

uo6ﬂadamb UHMESPUPOBAHHOU  CUCMEMO

Obpazosamenvhvili HAOOP 00NdHCEH ObIMb
npeoHazHaveH o U3y4YeHUs
DPOOOMOMEXHUUECKUX MEeXHON02UL, OCHO8
UHPDOPMAYUOHHBIX MeXHON02UlL U
mexHon02ul NPOMbIULTIEHHOU
asmomamuzayuy, a maxkice mexHOoN02Ul
npomomunupoéanus. U - A0OUMUBHO20
npouzeoocmaa. B cocmae Habopa
OONICHBL  8XO0UMb  KOMUAEKMYwue U
yempoticmea, obnadarowue
KOHCMPYKMUBHO, annapamuo u
NPOZPAMMHOU COBMECMUMOCMbIO OpY2 C
opyeom. 1) Komnnekm KOHCMPYKMUBHBIX
DNeMEeHmMOo8 U3 Memania u Niacmuxa O
coopku  mooenei  MAHUNYIAYUOHHBIX
pobomoe ¢  Yen08ou  KUHEeMAamuKou,
N10CKONAapanienbHou KUHeMamuKol,
Delta-xunemamuxoil. 2)
HumennekmyanoHolti  cep8omMooyib ¢
UHMESPUPOBAHHOU CUCMEMOTU YNPABNEHU -
He menee 7um. Cep8omooynv O00N4CEH

ynpaenenus, obecneuusaroujeli 0OpamHyio
C643b UNU KOHMPOIb NAPAMEmpO8 -
NoNIoJICeHUe 8and, CKOPOCMb 6PAUeHUs,
Hazpy3Ka npueooa, a makokce
obecneyusaroueil B03MONCHOCMY
nocne008amenvbHo20 NOOKIIOYEHUs Opye C
Opy20M U YNpaeneHus cepeoMoOYIAMU NO
nocnedo8amenbHOMy nony0YNIeKCHOMY
ACUHXPOHHOMY — uHmepgelicy. 3)
Pobomomexruyeckuil KOHmMpOonep,
npeocmagnalowyull.  coool  MOOYIbHOE
ycmpoucmeo, — ekmouaiouee 8  cebs
OOHONIAMHBI  MUKPOKOMNbIOMEp 0/
BLINONHEHUSL  CTIOHCHBIX BLIYUCTIUMENbHBIX
onepayuil, nepupepulinblli  KOHMpoaLep
0J151 YNpasnenus HeuHUMU YCmpoucmeamy
U naamy pacwiuperuss 015 NOOKIOYEHUS
BHEUWHUX ~ YCMPOUCMSE. Mooynu
pobomomexHu1ecko2o KOHmMponepd

QondcHbLL  0b1adams  OOHOBPEMEHHOU

uim.

32.00




Exuauna

NPOCPAMMHOU COBMECMUMOCMbIO OpY2 C
Opyeom. Pobomomexnuueckuii Konmponnep
QondiceH  y008Nemeopams — MEXHUYECKUM,
XapaKmepucmuKkam: KOJ-80 sa0ep
B6CMPOEHHO20 MUKPOKOMNbIOmepa - He
menee 4, maxkmosas uacmoma 50pa - He
menee 1,2 I'Ty, obvem O3V - ne menee 512
M6, nanuuue unmepgpeticoe - SPI, 12C, I-
wire TTL, UART, PWM, yugposvie - He
meHee 16 wim u aHano208vie NOpmMbvl - HE
meHee 8 wim Ons NOOKNIOYEHUS BHEULHUX]
yempoticmes, 8CMPOeHHbIN MUKPOPOH, A
maxkxce  WiFi  ww  Bluetooth  ons
KOMMYHUKAYUU co BHEULHUMU
YCMPOUCMEAMU. Pobomomexruueckuii
Koumpoanep — 0ondiceH — obecneuusamv
BO3MOJCHOCMb  NPOSPAMMUPOBAHUS €
nomowpto  cpeocms  azvikog  C/C++,
Pythonu c60600HO pacnpocmpaHsemor
cpeowt Arduino IDE, a makoice ynpaenenus
Mooenamu pobomomexHu4ecKux cucmem ¢
noMOUybIO cpeosl ROS. 4)
[Ipocpammupyemolii  KoHmpoaiep - He,
MmenHee Twm. IIpozpammupyemoiii
Koumpoanep — 00NdCeH  Npeodcmasiamo
coboii BLIYUCTUMENbHBLL MOOYTb,
obnadarwum Yyu@dposLiMu NOPMamu - He
menee 8 wim u aHAN0208bIMU NOPMAMU - HE
menee 16 wm, unmepgeticamu UART,
I12C,SPI, TTL, a makoce Mmooynem
becnpoeoonoil ceszu muna Bluetooth unu
WiFi  ona  co30anus  annapamuo-

NpocPamMMHBIX peutenuil u
"y mueix/cmapm""""'-yempoticme ons
paspabomrku  pewenuu """"Humeprem
eewen"""". 5) Ilnama pacwupenus,
npo2pammupyemo20 KOHmMpoOaIepa — He
menee lwm. Ilnama pacuiuperus 0ONHCHA,
obecneuusamo B03MONCHOCY
NOOKNIOYeHUs VHUBEPCALHOZ0,

BLIYUUCTIUMETIbHO20 Manﬂ}l K cemu,

Ne HaunmenoBanue KpaTkue npumepHbie TEXHHYECKHE RS Koany
n/n| obopyaoBaunus (PBIIO) xapakrepuctuku (PBIIO) ﬂp €CTBO
KOHCMPYKMUBHOU, annapamuou u




HaumeHoBaHue
o6opynoBanusi (PBIIO)

KpaTkne npumMepHbie TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exnnunna
H3MepeHH
A

Konuu
eCTBO

nocpeocmeom  unmepgetica  Ethernet.
[Inama pacwupenus oOondcHa obnadamo
nopmamu 8800a-6618600a 0151 NOOKIIOYEHUS,
YUDPOBLIX U AHANO208bIX YCMPOUCE — HE
menee 40 wm, unmepgeiic SPI u
603MONCHOCBIO  NOOKNIOUEHUS.  BHEeUlHel

Kapmvl  NAMAMU. 6)  Mooynw
MEXHUUECKO20 3peHUs, NpeodCmasaioujull
coboti YCmpoucmeo Ha basze
BLIYUCIUMENLHO20 MUKPOKOHMPOANepa U
UHMEe2PUPOBAHHOU Kamepul,
obecneuusarouee pacnosHasanue

npocmeuux U300padxdceHull Ha mooyne 3d
cuem  COOCMBEHHbIX — BLIYUCIUMETbHBIX

gosmooicHocmell - He  menee  luimy
Mooyne mexnuyecko2o 3peHus O0O0JIHCEH
obecneuueams B03MOXHCHOCMb
KOMMYHUKAYUU c AHANO2UYHBIMUY]

MOOYNAMU NOCPEOCMBOM WUHbI HA 0aze
nocnedosamenvHo20 unmepgeiica ¢ yenvio
OanvHeuwiel  nepeoadu  pe3ynbmamos|
UsMepeHull 2pynnol Mmooynel HA
Vyhpassiouee BLIYUCTUMENOHOE
YCmpoucmeo, NOOKIIOYeHHOe K OQHHOU,
wune. Mooynb mexHuueckoeo 3peHus
Oondcen  obecneuugamo  BO3MOICHOCID
ocywecmenimo Hacmpouxy MO0y
MexXHU4ecKko20  3peHus -  HACMPOUK)
9KCNO3UYUU, bananca benozo,
18€MOPA3HOCMHBIX COCMAaBNAIOUWUX,
niowadu  obHapyosicusaemou — obaacmu,
u300padiceHus, oKpyenocmu
0OHapycueaemol obnacmu uzoopaxtceHus.,
nonooiceHue obHapyJcuseaemvlx obracmetl
omHocumenvHo Opye Opyaa. Mooynw
MexHUuYecko20 3peHus 00./194CeH
obecneyusames 803MONCHOCMb HACMPOUKU
Ha  OOHOBpemeHHoe ObHapyJiceHue He
menee 10  paznuyHuLlx  OOUHOUHBIX]
0bvexmos 6 cekmope ob3opa, 1ubo He
MeHee 5 cocmasHulx  00bEeKmoe,
cocmoawux u3 He MeHee 3 pA3NIUYHBIX
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HaumeHoBaHue
o6opyaosanus (PBIIO)

KpaTkue npuMepHble TeXHHYECKHE
xapaktepucTtuku (PBIIO)

Exuauna
H3MepeHH
i

Koauu
eCcTBO

epaguyeckux  MPUMUMUBOS. Mooynw
mexHu4ecko20 3peHus 0ondiceH obradamby
ecmpoennvivu  unmepgheticamu — USB,
UART, I-wire TTL, I12C, SPI onsa
KOMMYHUKAYUU co BHEULHUMU,
nookouaemviMu ycmpotcmeamu. 7) B
cocmas  Habopa  O0O0NJHCHLI ~ 6XOOUMD
yugpposvle  UHGDOPMAYUOHHO-CEHCOPHBIE

MOOYIU, npedcmagnaouue coboii
ycmpouicmea Ha 6aze npocpammupyemozo
KOHmMpoanepa u UBMEPUMENbHO2O
bonemenma.  Lughposoii modyne OondiceH
obraoamo 8CMPOEHHBIM
MUKDOKOHMPOJLIEPOM (makmosas,
uacmoma - He menee 16 MIvy, wuna
Oannblx — He wmenee 8 Kbaiim),

unmepgeticamu 01 NOOKNIOYEHUSL K
GHEWHUM  YCMpOoUCmeam. yYugposvie U
ananozoevie nopmol, 1-wire TTL, pazvem
muna RJ. Lugppoeoii modynv 0ondiceH
obecneuusameo 803MOJICHOCMY
KOMMYHUKAYUU £ aHano2uYHbLIMU
MOOYNIAMU NOCPeOCmBOM WUHbI Ha baze
nocnedosamenbHo20 uHmepgerica ¢ yenvio,
OanvHeuwiel  nepeoauu  pe3ynbmamos
UsMepeHutl 2pynnel Mooynell HA
ynpasnsaouee BLIYUCTUMENOHOE
YCMPOUCME0, NOOKNIOYEeHHOe K OaHHOU
wune. B cocmae Habopa  0012CHO
6x00umv. Yuppoeol Mooyio MmaxKmosol

KHONKU — He MeHee 3wum, Yu@pposou
MOOyniL ceemoouoda — He meHee 3um,
yugposoii MOOYNb KOHYeB020,

npepvieamens — He meHee 3uim, yugdpoeotl
MOOyL 0amuuka yeema — He menee lum,
yugposoii mooyne RGB ceemoouoda — He
menee lwum. 8) B cocmae nabopa 0onicHbl

6xX00UmMb  271eMeHMbl ona  cbopku
8aKYYMHO20 3axeama: 8aKYYMHAS
npucocka - He  MeHee Twim,

3ﬂeKmp0M02Humel11 KJlanaH — He MEHee

lwm, eakyymHvlil Hacoc — He menee lum.
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HaumeHoBaHue
o6opynosanus (PBIIO)

Kparkue npumepHbie TEXHHYECKHE
xapaktepuctuku (PBIIO)

Exunnna
H3MepeHH
e

Konuu
eCTBO

9) B cocmas nabopa Oondicen 6x00umo,
VuebHblll KOMNIEKM, KIIOUAOWULl 6 cebs
yuebHoe nocobue, Habop bubnuomex]
mpexmepHlx N1eMeHmos oA
NPOMOMUNUPOBAHUSL Mmooernetl
MAHUNYIAYUOHHBIX poDOmMO8, a makoice
npoepammHoe obecneuerue 0n1i pabomol C
nabopom.  IIpoepammHoe obecnederue
00NHCHO — obecneyusamv — MpPexXmMepHyio
su3yanU3AYUIO MOOENU MAHUNYIAYUOHHO20
poboma (¢ yenoeot, nioCcKoNapanienibHol U

Oenbma-KuHeMamukotl) 8 npoyecce
pabomul,  obecnedusamv ~ NOCMPOEHUE
NpOCMpaHCcmMeeHHO U mpaexmopuu
08UNCEHUSL UCNOTHUMENbHO20 MEXAHU3MA
MAHUNYIAYUOHHO20 poboma,
BO3MOJCHOCMb 3a0aHus)
nocnedoeamenbHOCmu mouex o5l
NpoxXodHcOeHUs yepes HUX
UCNONHUMENbHO20 MeXaHusmd
MAHUNYIAYUOHHO2O poboma.

[IpoepammHoe  obecneueHue  OOJICHO
@dyHKyuoHuposamo, Kak 8 omoenbHOCmu 6
gude cpedvl MOOeNUposanus, max u 6
pesicume  MOHUMOpUH2A 8  PeanbHOM
6pemeHu  npu  NOOKNIOYeHUU  MOoOenu
MAaHUNYIamopa nocpeocmeom,
pPOOOMOMeEXHUYECK020 KOHmMpoanepa.
[IpocpammHoe  obecneyeHue  OONACHO
0becneyusame 803MONCHOCHL NOCMPOEHUS,
epaguxoe  3a0aHHLIX U MEKYUUX
0006UeHHbIX KOOpOUHam
MAHUNYIAYUOHHO20 ~ poboma, — 2paguKkos
3HQUeHuli  cKkopocmel U YCKOpeHuUs,
epaguxkos pacuemHvix 3HAYeHUll Ha2py3KU.
[IpoepammHoe  obechneyeHue  OONICHO,

N0360.14Mb 3a0asamp
nocned08amenbHOCMb nepeosudceHUll
MAHUNyIamopa  nocpeocmeom — Habopa
KOMAaHO 8 brouHo-epaguveckom

unmepgetice.  Yuebrnoe nocobue 00nHCHO

codepoicames mamepuanel No pazpabomxe
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HaumeHoBaHHe
o6opynosanus (PBIIO)

KpaTkune npumMepHbie TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eaununa
H3MepeHH
1

Koauu
eCTBO

mpexmepHbvIX Mooernei MOOUNLHBIX]
pobomos, MaHUNYIAYUOHHBIX pPOOOMOE ¢
PazIUYHLIMU munamu KUHEeMaMUKY
(venosas KUHemMamuxa, NJI0CKO-
napannenvHas — KuHemamuxa, — 0enoma-
kunemamuxa, SCARA wuiu puvivadsxicHas,
kunemamuxa, niamgpopma Cmrwoapma u
m.n.), UHCMPYKYUU NO HNPOEKMUPOBAHUIO
pobomos,  UHCMpPYKyuu U  MemoOuKu
OCYWecmeneHus UHICEHEPHBIX paciemos
Npu NpoeKmupo8aHul (pacuemol Hazpy3Ku
U MOMEHmO8,  pacuem  MOWHOCMU
NpuUeooos, pacuem napamempos,
KUHeMamuxku U m.n.), UHCMPYKYUU no
paspabomke  cucmem  YNpasneHus U
NpocpamMmHO20 obecneyeHus ons
VIpaenenus. pobomamu, UHCMPYKYUU U
Memoouxku  no  pazpabomke  cucmem
VynpaeneHus c anemMeHmamul
UCK)YCCMBEHHO20 uHmennekma u
MAUUHHO20 0OYYeHUs.

no Mexanuke,
MexampoHuke
pobomomexHuke

Obpazoeamenvviii Habop,

uunceHeprzx, Ku6epHemuquKux U

Habop oonocen bvime npednaznaueHn 0ns
npogedeHuss  y4ebHbIX  3aHAMUL N0
U3YHEHUIO ~ OCHO8  MEeXAMPOHUKU U
pObOmMomexHuKu, NPAKMUYECKO20
NpUMeHeHUs. bazoevix 9NeMeHmos
ONEeKMPOHUKU U CXEMOMEXHUKY, A MAKHCE
Haubonee pacnpocmpaneHHol 21eMeHMHOU
0azvl U OCHOBHBIX MEXHUYECKUX DeuleHUll,
NPpUMEHAEMbIX HNpU  NPOEKMUPOBAHUU U
NPOMOMUNUPOBAHUU PA3NIUYHBIX

ecmpaueaemvix — CUCmeM. B cocmas
Habopa OONHCHDL 8xX00UMb
KOMNIeKmyowue u yempoticmaa,
obnadaiowue KOHCMPYKMUBHOU,
DNEeKMpU1ecKol, annapamuou u
NPOZPAMMHOU  COBMECMUMOCMbBIO OpY2 C
opyzom. B cocmae nabopa OonceH
6X00UMb  KOMNIEKM  KOHCMPYKMUBHBIX
bonemenmos Uz Mmemaina 01s  cOOpKU

Makema MaHUnyIayuoHHo20 poboma U

uim.

32.00
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Enxunauna

No HaumeHnoBanue KpaTkune npumMepHbie TEXHHYECKHE S—— Koany
n/n| obopynoBanus (PBIIO) xapaktepuctuku (PBIIO) ﬁp €CTBO
KOMNAEKM MEManiIu4eckux

KOHCMPYKMUBHBIX 27IeMEHMO8 0/ COOpKU
makema mobuneHo2o0 poboma. B cocmas
Habopa  O0NJCHbL  8X00UMb  NPUBOOd
paznuuHo20 muna: Momopbl C
UHMESPUPOBAHHBIM unu BHEUIHUM
0amyuKomM NONOJCEHUs. — He MeHee 2uim,
cepeonpugoo 6onvuiol — He meHee 4um,
cepeonpueoo Mmanviii — He MeHee 2uim,
NpUBOO C BO3MOICHOCMbIO YNPABIEHUA 6
wia2080m pedicume — He meHee 2uim. B
cocmae  Habopa  OONJHCHBI  6XOOUMDb
onemenmol 0 COOpKU — 8AKYYMHO20
3axeama. 8aKyyMHAsL NPUCOCKA — He MeHee
lwm, snexmpomazHumHbvIll KIANAH — HE
menee luim, 6aKyyMHbIU HACOC — HE MEHEE
lwm. B cocmae nabopa oondicHa 6xo0umbu
9/1eMEeHMHAs baza ol
NPOMOMUNUPOBAHUL: naama ol
becnaeunoconpomomunupo8aHus,

KOMNIEKm npo8o008 pAa3IuyHO20 Muna U
ONUHbBL, KOMNIIEKM Pe3Ucmopos8, KOMNIEeKm
c6emoou00os, ceMuce2MeHmHbl
unouxkamop, oucnneu XK-muna, kHonku —
He MeHee Suim, NOmeHyuomempuvl — He
menee 3uim, UH@PAKpacHulll 0amyuK - He,
menee 3uim, y1ompazgyKkoeou 0amuux - He
menee 3uim, oamuux memnepamypul - He
menee lwm, 0amyux OC8eUjeHHOCMU - HE
menee lwim, mooynv Bluetooth — ne menee,
Twm, mooyne UK-npuemnuxa — He menee
lwm, mooyne HK-nepeoamuuka 6 euode
KHONOYHO20 nylbma ynpaeneHus — lwum,
aKKymyniamop — He menee luim, 3apsaoHoe
ycmpoticmeo — He menee lwim. B cocmasg|
Habopa 00ndHCeH 8X00UMb MYNbMUOAMYUK
ONsL  usMmepeHus — memnepamypel U
611adICHOCMU  OKpYtcarowell cpedvl — He,
menee lwm. Mynomuoamuux  0oJdiceH,
obraoamo 8CMPOEHHBIM
IMUKDOKOHMPOLIEPOM (maxmoeas,
yacmoma - He meHee 16 MYy, wuna
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Exgununna

unmepgeticamu 018 NOOKNIOUEHUS. K
GHEWHUM ycmpoticmeam: yugpoevie U
ananozoevie nopmet, 1-wire TTL, pasvem
muna RJ. B cocmae Habopa OondiceH
6xo0umb  KOMMWIEKm  YHUBEPCA/IbHbIX]
BLIYUCTUMENILHBIX mooynet,
npedcmasnaiowux coboil 6a3oeyro niamy,
naamy — paculupeHus Ol Cemesozo
gzaumoodeticmeus U niamy HNOOKIOYEHUs,
cunoeot Hazpysku. Bxooawue 6 xomniekm

yempoucmea OONHCHDL obnaoamo
0OHOBDEMEHHOT KOHCMPYKMUBHOU,
DeKmpu4ecKol, annapammoi U

NPOSPAMMHOU  COBMECMUMOCMbIO Opye C
opyeom. baszoeas nnama yHueepcanbHo20
BLIYUCTUMENLHO20 MO0yns 00/124CHA
npedcmaensims coboll Npopammupyemvll
konmponnep 6 cpede Arduino IDE unu
AHANO2UYHBIX c80600HO
pacnpocmpansemelx cpeoax paspabomxu.
Bazoeas naiama  OondxchHa — obnaoamv

8CcmpoeHHbIMU unmepgeticamu on
NOOKNIOUEHUA YUPPOBbIX U AHALO208bIX
ycmpoucma, 8CMPOEHHBIMU,

unmepgevcamu USB, UART, 12C, SPI, I-
wire TTL, Bluetooth, WiFi. Ilrhama
pacuiupeHus — O0O0NKHCHA — obecneyueamy
B03MOIHCHOCMb NOOKNIOYEeHUs
VHUBEPCANbHO20 BbIYUCTUMENbHO20 MOOY/IS
Kk cemu nocpeocmeom  uHmepgeica
Ethernet. Ilnama pacuwupeHus OONHCHA
obraoame nopmamu 6800a-8v1800a O/l
NOOKIIOYUEHUS YUPPOBbIX U AHANO206bIX
YCmMpoucms, unmepgetic SPI u
BO3MONCHOCMBIO NOOKNIOYEHUS  BHEUHEL
kapmolr namamu. Ilnama pacuupenus Ons
NOOKNIOUEHUsL CUNLOBOU HAZPY3KU OONICHA
obecneuusamos — 803MONCHOCMb  NPAMO20,
NOOKIIOUEHUS. BHEUIHEU CUNL0BOU HAZPY3KU,
a  makoce — pecynupyemou  HazpysKu

nocpedcmeom PWM unmepgeiica. B

Ne HaumeHoBaHHe Kpatkune npuvepHbie TEXHHIECKHE | Konuu
n/n| o6opynosanus (PBIIO) xapaktepuctuku (PBIIO) :’ €CTBO
oanHvix — He menee 8 Kbaiim),
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n/n

HaunmeHoBaHue
obopynoBanusi (PBIIO)

KpaTkune npumepHbie TeXHHYECKHE

Exuuuna
H3MepEeHH
1

Koauu
€CTBO

xapakrepuctuku (PBIIO)
cocmae  Habopa  00ndHCEH  6X00UMDb
MpozpamMmupyemblil KOHmpoep,
obecnevusarowuil 803MOINCHOCMY
ocyuecmenamo paspabomky]
NpPOCPAMMHO20 Kooa, UCNONL3Y A

uHCmpymenmapuii.  cpeo  paspabomku
Arduino IDE u Mongoose OS u :3vi1k08
npozpammuposanus  C\C++, JavaScript.
[Ipocpammupyemoiii KOHMponep OO0JHCEH
obnaoame nopmamu 0N NOOKNIOYEHUS.
YUPDPOBLIX U AHANO20BLIX  YCMPOUCMS,
6cmpoeHHbIMU NpOSPaMMUpyemolmMu
KHONKamMu U 2]1eKMPOMEeXaHU4eCKUMU
MOOYIAMU 0N OP2AHU3AYUU — CUCTEMDb]
pPYUHO20 — YNpaeneHus,  6CMPOEHHLIMU
npocpammupyemuiMu  ceemoouooamu  O0Jis
UHOUKayuUU pabouezo peorcuma,
ecmpoenHviMu  unmepgevcamu  USB,
USART, 12C, SPI, I-wire TIL, ISP,
Ethernet, Bluetooth, WiFi. B cocmae
Habopa  OondiceH  8X00umb  MOOYIb
MEexXHU4ecKko20 3peHus , npedcmasisiouull
o001l BLIYUCIUMENBHOE YCMPOUCMBO CO
6CMPOEHHBIM MUKPONPOYECCOPOM (KONI-80
s0ep - He menee 4wm, wacmoma A0pa He,
menee 1.2 I'Ty, obvem O3Y - He menee
512M6, obvem eécmpoenHOlU namamu - He
menee 810), unmezpuposarHoil Kamepoll
(maxkcumanvHoe paspeuiterue
6810e0NnomoxKa, nepeoasaemoz0 no
unmepgeticy USB - ne menee 2592x1944
ed.) u onmuueckou cucmemou. Moodynw
MexHu4ecKko2o 3peHust 00ndHceH obaaoamo
COBMECMUMOCMBIO c PANUYHBLMY
NPOCPAMMUPYEMBIMU ~ KOHMPOINEPAMU  C
nomowpio unmepgeticoe - I-wire TTL,
UART, 12C, SPI, Ethernet. Mooy

MexHU4ecKo2o 3peHus o0ondiceH
obecneuusamyo 8bINONHEHUE ecex
USMEPEHUl U BbIYUCTEHUU NOCPEOCmEOM
cobCcmeeHHbIxX BLIYUCTIUMENHDLX]

8O3MOJICHOCMELL B8CMPOEHHO20
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HaumenoBanue
o6opyroBanus (PBIIO)

Kparkue npumMepHble TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exunnna
H3MepeHH
A

Koauu
€CTBO

muxponpoyeccopa. Mooyne mexnu4ecko20
3peHus 00/194CeH obnadamo
BO3MOHCHOCIBIO KOMMYHUKAYUU c
aHANO2UYHBIMU  MOOYIAMU NOCPEOCHEOM
wuHbl Ha  baze  NoOCne008amenvbHO20
unmepgetica ¢ yeavio  OanvHeuuel
nepeoauu  pe3ynbmamos usmMepeHul
epynnol - MOOyAel  Ha - ynpaensoujee
BLIYUCIUMENTLHOE YCmpoucmeo,
nooknouenHoe K OanHou wuHe. Mooyno
MexHUYecKko2o 3peHus oondiceH
obecneuusames  HACMPOUKU — PENCUMO8
pabomel -  HACMPOUKY  IKCNO3UYUU,
bananca  6enozo, Y68emopa3HOCMHbBIX]
cocmasaaiouux, niowaou
obHapyscusaemoll obnacmu u306padtceHus,
OKpyanocmu obHapyscueaemol obracmu
u30bpasiceHus, nonoxiceHue,
0OHapyJHcUBaEMbIX obnacmer
omHocumenvHo Opye Opyea, MAUUHHOE
0byueHue napamempos HelupoHHbIX cemell
0ns.  obHapysceHus 0bvekmos, opmy U

3aK0OUPOBAHHbIE 3HAYeHUs
0OHapyJrcusaemvix mapkepos muna Aruco,
pazmepul 0bHapyHcUBaEMbIX
OKpYJHCHOCMEL, K68aopamos u
mpey201bHUKO8, napamempos,

KOHMPACMHOCMU, PA3Mepo8, KPUBU3HbLL U
NONOJNCEHUs.  PACNO3HABAEMbIX — JUHUIL.
Habop 00J194ceH obecneyusamy
BO3MOJICHOCIMb  pazpabomku  Mooen
MobuneHo2o poboma, ynpasnsiemoi 8 FPV-
peoicume  NOcpeocmeom  NPOSPAMMHO20
obecneuenus ons NepCOHANbHO20

KOMPbIOMEPa U MOOUTLHBIX ))CMPOUCME HA
baze ocC Android unu 108,

obecneuusarouezo BO3MOJICHOCTD
Vhpaenenus — MobulbHelM  pobomom U
8CMPOEHHBIM MAHUNYIAMOPOM

nocpedcmeom epaguieckozo unmepgeiica,
graouarOwum 8 cebs Habop KHONOK U

nepexnouameneti, OXcoucmuk, 0baacmo
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HaumenoBanue
oGopynosBanusi (PBI1O)

KpaTkue npumepHble TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exuauna
H3MepeHH
A

Koauu
€CTBO

01151 omobpadicenus eudeo. Habop 0ondiceH
obecneuusamo  803MONCHOCMb  U3YYEHUs]
OCHO8  paspabomKu  NPOSPAMMHBIX U
annapamuelX KOMHNIEKCO8 UHHCEHEPHbIX
cucmem, peweruti 6 cgepe ""Hnmeprem
gewenl"", a makoce pewenuti 8 obracmu
pobomomexHuKu, UCKYCCMBEHHO20
UHmMeNNeKkma U MAwuHHo20 0Oy4erus. B
cocmag Habopa 0NIHCHO 8X00UMb Nocobue
MO  U3YUEHUI0 OCHO8 JNeKMPOHUKU U
cxemomexHuxku, — pewleHuil 6  cghepe
«Hnmeprem  eeweu», pazpabomku U
NPOMOMUNUPOBAHUIO MoOeneti  pobomos.
B cocmagé Habopa OONHCHO 6X0O0UMDb
nocobue no u3yYeHur0 OCHO8 paspabomiy
cucmem — MEXHUYECKO20  3peHus U
D1eMEHMO8 UCKYCCMBEHHO20 UHMENNEeKMA.

ObpazosamenvHuiii

NpoOCPaAMMUPOBAHUS
KOMNIEKMOM 0amMyUKO8E

KOHCMpPYKMOop onscozoasamo u npo2pamMmupos8amy
MpaKmuxu brounozocobupaemvie mMooenu, u3 KOMHOHEHMOS,

Pobomomexnuueckuil Habop
npeonazHavyen — ONs  USYHYEHUs  OCHO8
pobomomexHuky, Oemanet, V3108 U
MexaHusmos, Heobxoo0umvlx Onsi CO30aHUS
pobomomexnuueckux ycmpotiicme. Habop
npeocmaensem coboti KOMNAEKm
CMpYKmMYpHbIX SNEeMEHMOS,
COeOUHUMENbHBIX 9/1eMEHMO8 U
9NEeKMPOMEXHUYECKUX KOMNOHEHMO8.
Habop noseonsem npoeooumy
OKCnepumMeHmvl no npeomemy Qusuka,

cexooauux 6 e2o cocmas, pabodue mooenu
MOOUNLHBIX u CMAaYyUOHAPHbIX]
pobomomexHuieckux  yCmpoucme C
asmMoMamu3upoBaHHbIM  YNpAaBleHUuem, 8
mom uucne Ha KONECHOM U 2YCeHUYHOM
X00y, a makce KOHCMPYKYUtl, OCHOBAHHBIX
HQ  UCNONb308GHUU  PA3TUYHLIX — BUOOE
nepeoau (6 mom uucie HepeAHUHbIX U
3y6uamoix) a makoice — puiiazos.
Bcmpoennvie  becnpogoOHvie — cemesbie
peulenus (Wi-Fi u Bluetooth),
B03MOHCHOCMb unmezpayuu C

uim.

32.00
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Exununa

No HaumeHnoBaHue KpaTkue npumMepHbie TEXHHYECKHE Koauu
n/n| o6opyaoBanus (PBIIO) xapakrepuctuku (PBIIO) u3M:pe1m €CcTBO

becnnamHvim obaayHvim 110,

obecneyusarom B03MOJCHOCTY

Npakmuueckoeo  U3VYEHUs  MexHOI02Ul

unmepHema seweul u OCHO8

UCKYCCMBEHHO20 uUHmenIeKma.

Obecneyusaemcs B03MONCHOCNY)

0bveouHeHUs HEeCKONbKUx  pobomos,
coOpanHbIX U3 NOOOOHBIX HAbBOPOs, 8
CpYNNbL ¢ CemesbiM  83AUMOOCUCEUEM.

[Ipedycmompena ONYUOHANbHASA
BO3MOINCHOCb pacuiupenus
0ONONHUMENbHBIMU ~ KOMNOHEHmamu  (He
6X00AUUMU 8 CMaHOapmHy1o,

KOMNAEKMAayuio), No380NAI0UWUMU U3YYAMb
mexHuyeckoe 3peHue U NPOMbIULIEHHYIO

pPOOOMOMExXHUKY. IIpedycmompena
803MOdICHOCMbL ~ pabomel  Habopa ¢
OONOHUMENbHLIMU obnauHbIMU

cepeucamu. I[Ipedycmompervl  MUHUMYM
08a npozpammupyemvlx KOHMPOINepa

NIACIUKOBLIX — KOPNYCAX, — NO360JAIOUSUX
00HOBpeMeHHO co30asamb 2  eapuanmd
pobomos PAa3NIUYHO20 HAa3HAYeHUs,
UMEIOWUX BO3MONCHOCMb pabomvl KAK €
NOMOKOBOM pedicume, maKk U A8MOHOMHO,
NO3BONANWUX — pealu308ames  OOyHeHuUe
NpOZPAMMUPOBAHUIO 8 HECKOJbKUX Cpedax
pazpabomku HA pPazluUyHLIX A3LIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE,
Ha  azeikax — Scratch, C,  Python,
microPython). Kax munumym o0O0uH u3
KOHmMpONepo8  umeem 8CMPOEHHYIO
onepayuonHyro cucmemy, ecmpoeniuole Wi-
Fi u Bluetooth, nopm o0na nooxkno4eHus,
nocne0o8amenbHO COCOUHACMbIX BHEULHUX
yempoticme (He menee 20 0OHOBpeMEHHO,
NOOKIIOYAEMbIX yempoucms). Kax
MUHUMYM O0UH U3 KOHmMPpOAiepoe umeeni
B03MOINCHOCIMb OOHOBPEMEHHOU 3ANUCU HE
meHee 8 npozpamm, € B03MOINCHOCHIBIO
nepexmouenus — mexcoy — Humu.  Kax

MUHUMYM OOUH U3 KOHMPOJIEPO8 UMeem
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HaunmeHoBauue
obopynosanus (PBI1O)

KpaTkue npumepHbie TeXHHYECKHe
xapakrepuctuku (PBIIO)

Eaununna
H3MepeHH

s

Koaunu
€CTBO

NONHOYBEMHbLLL oucnaeil (IPS),
NO360NIAIOWUL  BLIBOOUMb  OAHHBIE  C
oamyuxoe 6 eude mabiuy u zpaguros, d
makodice  co30asame  6CMPOEHHbIE 6
KoHmponnep — eudeouepvl.  Konuuecmeo
CEHCOPO8 U UCNONHUMENLHBIX YCMPOUCTS,
BCMPOEHHbIX 8 OOUH U3 KOHMPOJLIEPOS, - HE
menee 10 wm. QObwee Konuyecmeo
bemenmos 6 Habope He menee 400 wm., 6
MOM  Yucie nookmodaemvie MOOYIU. -
Bluetooth moOyne, - 080UHOU Oamyux
MUHUU, -  YI6MPA38yKOBOU  OAMYUK]
paccmosHus, - 0amuux yeema, - OamyuK
Kacanus — a1ekmpomexarHudeckul, - IR
MOOYb, - MOMOP MNOCMOSHHO20 MOKA C
pedykmopom — He MmeHee 2 wim., -
cepeonpusood, - nyrem OUCMAHYUOHHO20
ynpaenenus IR. Habop oonoicen Ovimo
VKOMNIEKMOBAH AKKYMYIAMOPHLIMU|
bamapesmu. Ilpoepammmnoe obecneuenue,
ucnonvzyemoe 0N NpPoOSpPAMMUPOBAHUS,
cobupaemoix pobomomexHu1eckux
modenei u ycmpoucms, OOAHCHO Obimb
0ocmynHo Ons 6ecniamHo20 CKA4U8aHUs.
us cemu HnmepHem u nocnedyrouezo
UCNONIL30BAHUAL.

HaumeHoBaHue pa3jea:

«EcTecTBen HOHay4YHasi HANIPAaBJE€HHOCTb)»

Habop OI'D no xumuu

B Hnabop exooam: eecvl j1abopamopHvle
onekmponnele 200  2;  cnupmoeka
nabopamopHas;  80POHKA — KOHUYECKAs,
nanouka cmexkianHaa, npobupxa I1X-14,
(10 wmyk); cmakaHn 6bICOKUU C HOCUKOM,
BH-50 ¢ memxoui (2 wimyku); yunruHop
usmepumenvHoili 2-50-2 (cmexnisiHHbIU, C
npumepmon  Kpoluikou), wmamug  OJis
npobupox  na 10 2Hé30;,  3a00CUM
npobupouHblll,  wnamenv-noxceuka (3
wmyKu);, Habop GrakoHo8 O0nA XpaHeHus
pacmeopoe u peakmueos (0bvem ghraxoua
100 mn - 5 komnnexkmos no 6 wmyk, 0ovem
pnaxona 30 mn - 10 xomniexkmos no 6

uim.

32.00
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n/n

HaumeHoBaHue
obopynosanus (PBIIO)

KpaTkune npumepHbie TeXHHYECKHE
xapakrepuctuku (PBIIO)

Enununna
H3MepeHH
A

Koauu
€CTBO

wWmyK);,  YuruHop — UBMEPUMENbHbIU  C
Hocukom 1-500 (2 wmyku); cmakaw
evicokuti 500 mn (3 wmyku);, nHabop epuieit
0N Mblmbsi NOCYyObl (epul 0N Mbimbs
npobupox - 3 wmyku, epui 01 MblMbs
konb - 3 wmyku);xanam 6enviii x/6 (2
wmyKu); nepuamku Ppe3uHo8bIe
Xumuueckue cmoukue (2 wmyKu); OuKU
zawumuvie; duromper Oymasicnvie (100
wmyk), 2oprouee ona cnupmosok (0,33 n),.
B cocmaeé wHabop 6x00am peakmugvl:
AnIOMUHUL, Jicene3o, CONAHAA KUCIOmA,
Memunopamdic, ¢henongpmaneut, ammuax,
nepokcud 600opooa, Humpam cepebpa U
Opyaue, 6 obweil cnoxcHocmu - 44
DA3IUYHBIX 8eujecms, UCNONb3YemMblx OJis
cocmaeneHus KOMNIeKmo8 peakmueos npu
nposedeHuU 9K3AMEHAYUOHHBIX
OKCNEPUMEHMO8 NO  KYPCY  UIKOJIbHOU
XUMUU.

[ugpposas nabopamopus
no sK0N02UU

Obecnevusaem  nposedeHue  yuebHO20
HKON02UHECKO20 MOHUMOPUH2A
uUHCmMpymeHmaneHeimu memooamu. Habop
NPUMEHAEMCS  NpU  UYYEHUU IKON02UY,

buonozuu, XUMUY, eeoepaghuu u
Npupoooeederus, a makoice o4
UHOUBUOY ATTLHBIX uccne006aHus. u

NPOEKMHOU  0esIMENbHOCMU  WKOJILbHUKOB.
Komnnekmayusi.:

Bbecnpogoorotumynbmudamuux no
9KONO2UYECKOMY MOHUMOpuHey ¢ 8-i0
ecmpoenHbiMu  damyukamu:  Jamuuk
HUMpam-uoxos8; Jlamuux X10puod-uoHos;
[lamuux pH ¢ ouanazonom usmepeHus He
vowce yem om 0 oo 14 pH; [damuux
B1AXCHOCMU € OUANA3OHOM  USMEPEHUs.
0..100%, [lamuux oceeweHHOCMU C
ouanazonom uzmepenus He yoce wem om 0
0o 180000 nk, [Jamuux memnepamypol C
OUANA30HOM UBMEPEHUs He Yiie dYem Om -
20 00 +140C; Jlamuux

D71eKMPONPOBOOUMOCIMU ¢ OUANA30HAMU

uim.

66.00
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n/n

HaunmeHoBaHue
obopyaoBanus (PBITIO)

KpaTkue npumepHbie TEXHUYECKHE
xapakrepuctuku (PBITIO)

Exnuauna
H3MepeHH
fl

Konuu
€CTBO

usmepenus He yoce yem om 0 0o 200
mkCm; om 0 oo 2000 mxCm; om 0 0o
20000 mxCm; [Jamuux memnepamypol
oKpyorcarowel  cpedvl ¢ OUANAZ0HOM
usmeperus He yoce yem om -20 0o +50C;
Omoenvhvie 0amyuuKu U My16mMUOaMYUKU:
[lamuuxk 38yKa e @yHKyueu
UHMEZPUPOBAHUA c oUanazoHoM
usmepeHus wacmom He menee yem om 50
'y 0o 8 kly,; [lamuuk enasxcHocmu noygwl ¢
ouanazoHom uzmepenus He yxice yem om ()
oo 50%; [Mamuux okucu yenepoda ¢
ouanazoHom uzmeperus He yce yem om ()
0o 1000  ppm; Mynomuoamuux
ONmMu4eckol NIOMHOCMU U MYMHOCMU CO
ecmpoeHnoiMu  oamyuxamu.  [lamuux
onmuueckou nromumocmu 470 Hm C
ouanazonom uzmepenus om 0 0o 2 D
/[amuux onmuueckoil niomrocmu 525 Hm ¢
ouanazonom usmepenus om 0 0o 2 Dy
[[amuuk onmuueckoii niomrocmu 630 Hm ¢
ouanazonom usmeperus om (0 oo 2 D;
[lamuuk ~ mymHOcmu  pacmeopos  C
ouanasonom usmeperus om () 0o 200 NTU;
Axceccyapbi: Kabenw USB
coeounumenvHulll (2 wm.); 3apsaoHoe,
yempoticmeo ¢ kabenem miniUSB; USB,
Aoanmep  Bluetooth 4.1 LowEnergy,
CmepoiceHv 0ns 3aKkpenieHus 0amyuKos 6
wmamuse;, Kpamkoe pyxoeoocmeo no
oKcnyamayuu yughposoti nabopamopuu;

[Ipoepammroe obecneuenue;
Memoouueckue pexomeroayuu He MmeHee,
20  pabom; Ynakoeka; Hanuuue

DYCCKOA3bIYHO20 — cauma  NoOO0epICKU,

Hanuyue 8Uu0eopoIUKOS.

HaumenoBanue HanpaBJ/ieHusi: «ba3zoBas (06si3aTe/ibHAst 4acTh) (MAJOKOMILIEKTHAS

LIKO0JI1a)»
1 HaunmeHnoBanue pasgena: «EcTecTBeHHOHAaY4YHas! HANPaBJIeHHOCTh
(MaJI0KOMILJIEKTHAs IIKO0J1A)»
Lugposas nabopamopusObecneuusaem guinonnenud  wm. | 64.00
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HaumenoBanue
obopynoBanus (PBIIO)

KpaTkue npumepHbie TeXHHYeCKHe
xapakrtepuctuku (PBIIO)

Eaununa
H3MepeHH
1

Koauu
€CTBO

no @usuxe (yuenuueckas)
(manoxkomnnexmuas
wxona)

OKCNEPUMEHMOB NO MeMam Kypca (u3uxu.
Komnnexmayusi: bBecnposoonoii
mynemudamiyux — no  gusuke ¢ 6-10
6CMPOEHHLIMU oamuuxamu: L{ughposoii
oamuuk memnepamypel ¢ OUANA3OHOM
usmepenus ne yoce wem om -20 oo 120C;
[{ugpoeoii oamyux abconomnozo
0aenenus ¢ OUANA30HOM UMEpeHUs He
vorce yem om 0 oo 500 klla; damuux
MAZHUMHO20 ~ NOAsL € OUANA30HOM
usmepenus ne yoice yem om -80 0o 80 mTn;
[lamuux Hanpscenus ¢ OuanasoHamu
usMeperus He yoce uem om -2 0o +2B; om
-5 0o +5B; om -10 0o +10B; om -15 oo
+15B; [Hdamuux moka He youce uem om -1
oo +1A4; Jlamuux axcenepomemp ¢
nokasamenamu He menee yem. =2 g; +4 g;
=8 g Omoenvuvie ycmpoticmea: USB
ocyunnozpag He menee 2 kanana, +/-10 By
Axceccyapo: Kabeno USB
coeOuHumenvHulll, 3apsaoHoe YCmpoucmeo
c xabenem miniUSB; USB Aodanmep
Bluetooth 4.1 LowEnergy, Koncmpyxmop,
0151 npoeeodeHus 9KCNEPUMEHMO8,’
Kpamkoe pykoeoOcmeo no skcniyamayuu
yugposoi nabopamopuu; Ilpozpammmoe
obecneuenue; Memoouueckue
pexomenoayuu (40 pabom);, Hanuuue
DYCCKOA3bIYHO20 — cauma  NOOOepPIHCKU,
Hanuuue sudeoponuxos.

[ugposas nabopamopusi
no xumuu (yueHuueckast)

Obecneuusaem 8bLINONHEHUE
nabopamophvix pabom N0 XUMUU HA
VPOKAx 6 OCHOBHOU WIKONe U NPOEeKMHO-
UCC1e008aMENbCKOU oesimenvHoCMU
VHAUUXCAL. Komnnexmayus.:
becnposoonoti Mynemuoamuux no Xumuu ¢
3-M5 6cmpoeHHbiMU damuukamu: Jlamyux
pH ¢ ouanazonom usmepenus ne yoice wem
om 0 oo 14 pH<  JJamuux
ONeKmponposooumMocmu ¢ OUANA30HaAMY,
usmepernus He youce uwem om 0 oo 200

mkCm;, om 0 0o 2000 mxCm; om O 0o

uim.

64.00
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Eaxunaunna
Ne HaumenoBanue KpaTkune npumepHbie TEXHHYECKHE a it Konuu
H3MepeHH

n/n| o6opyaoBanus (PBITIO) xapakrepuctuku (PBIIO) a €CcTBO

20000 mxCm; [Hamuux memnepamypol ¢
OUANA30HOM USMEPEHUSL He Yoce Yem Om -
20 oo +140C; OmoenvHovie Oamuuku.:
[lamyux onmuueckoi niomuocmu 525 um;
Axceccyapoi: Kabenw USB
coeOuHumenvHulll, 3apaoHoe YCmpouucmeo
c kaberem miniUSB; USB Aodanmep
Bluetooth 4.1 LowEnergy; Kpamkoe
PYKOBOOCMEO NO SKCNIyamayuu yugposou
nabopamopuu; Habop  nabopamoproil
ocnacmku;  IIpoepammnoe obecneuerue;
Memoouueckue pexomenoayuu He MmeHee
40 pabom; Hanuuue pycckoazvbluHO20
cauma no00epI*CKU, Hanuuue
8UOCOPONIUKOS.

Obecneyusaem 8bINOJIHEHUE
nabopamophvix pabom Ha Ypokax no
Ouonozuu 8 OCHOBHOL WIKONE U NPOEKMHO-
uccne008amenbCKoll oesamenbHoOCmUy
vuawuxcs. Komnnekmayus: BecnpogooHotl
myromudamyux no ouono2uu ¢ 5-10
6CMpOEHHbLIMU oamyuxamu./Jamuux
B/1ANCHOCMU € OUANA30HOM  U3MEPEHUs
0...100%; [Hdamuux oceewenHocmu ¢
0uanazoHom uzmeperus He yxce vem om ()
0o 180000 nx; Jamuux pH ¢ ouanazonom
usmepenus ne yxce yem om () oo 14 pH;
[[ugpposas nabopamopus/Jamuux memnepamypor ¢ OUANAZOHOM
no buonozuuuzmepenus He yxce uem om -20 oo +140C;|  wm. 64.00
(yuenuueckas) [lamuux  memnepamypel  OKpydcarowen
cpedvl ¢ OUaNAa30HOM USMEPEHUS He Yice
uem om -20 0o +40C; Axceccyapwi:
3apsonoe  ycmpoiicmeo ¢ kabenem
miniUSB;, USB Aoanmep Bluetooth 4.1
LowEnergy, Kpamkxoe pykosoocmeo no,
oKcnayamayuu  yugposoi n1abopamopuu;
[ugposas suoeokamepa C
MEMANIUYECKUM UMAMUBOM, PA3PEULEHUE
He wmenee 0,3 Mnuxe;, Ilpozpammnoe
obecneuerue; Memoouueckue
pexomenoayuu He menee 30 pabom;
Vnaxkosxa,  Hanuuue  pycckosa36l4HO20
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Ne HaumeHnoBanue KpaTkue npumepHbie TeXHHYECKHE A Koany
n/n| obopynoBanus (PBITIO) xapakrepuctuku (PBIIO) nsm;p M| ecrBo
cauma Nno00epICKU, Hanuyue,
6UOEOPONUKO8.
5 Haumenosanue pasnena: «KomnborepHoe o6opyroBandHe (MaJ0KOMILIEKTHAS
LIKO0J1A)»
Tun ycmpotiicmea: Mnozogynkyuonansroe
YCmpOoUCmeo (MDY), LJeemHocmpy,
neuamn. yepHo-benas, Texnonozus
nevamu.: snekmpozpaguueckas (1azepHas,
M®OY  (npunmep, cxamnep,iceemoouoonas); Popmam newamu: He 3200
Konup) MeHee A4, Tun CKAHUPOBAHUAL: wam. '
NPOMANCHBIU/NIAHULEMHBLI,
Bozmoorchocme CKAHUPOBAaHUs. 8

Gpopmamax: He wmenee A4; Cnocob
nooknouenus: LAN, Wi-Fi, USB.
Dopm-gpakmop:  HOymOYK; Pazmep
OuazoHanu: He MeHee 15.6 Owiimos;
Paspewenue sxkpana: Full HD, Quad HD
ww  Ultra  HD;  Obwui  obwvem
VCMAHOBNIEHHOU ONEePaAmUHOU NAMAMU. HE
menee 8 I'baum, Maxcumanvhviti 0buull
noooepoicusaemvlii. 00veM ONepPamueHoll
navamu.: ne menee 16 I'baiim, Obwem SSD
Hakonumens: He meHnee 240 Ioaiim;
becnpoeoonas ceasv: Wi-Fi; Konuuecmeo,
ecmpoennvix 6 kopnyc nopmos USB: He
meHee 2, u3 Komopuix He MeHee 1 00NHCHO
ooime  USB  eepcuu ne nHuoce 3.0,
Hoymbyk Paspewenue 630-kamepul, Mnukcenv: nel  wm. 64.00
menee (.3, Bempoenwnviii  MUKkpoghon,
Knasuamypa ¢ packniaoxot u MapKuposeKo
K1a8uUUl QWERTY/I;IHYKEH; Iloooepoicka
cmaHoapmoe becnposooHoll C8A3U:
802.11a/b/g/n/ac;  IIpouszeodumenvrocmo
npoyeccopa (3nauenue noxazamens « CPU
Mark» no mecmy «Laptop&Portable CPU
Perfomance»
http.//'www.cpubenchmark.net/laptop. html)
He menee 5000 eounuy, Hanuuue
MAHUNYNIAMOPA Mblb 8 KOMWAEKme: 04,
Yemanoenennas onepayuonnas cucmema c
epaguyeckum NONb308AMENLCKUM
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n/n

HaumeHnoBanue
obopynosanus (PBIIO)

KpaTkue npumepHbie TeXHHYECKHE
xapakrepuctuku (PBIIO)

Eanunnna
H3MepeHH
A

Koauu
eCTBO

uHmepgeucom, ceedeHus o0 KOMOpPOM
BK/IIOUEHbI 8 EO0UHDLI peecmp POCCUTICKUX]
npozpamm ons NEeKMPOHHBIX
BbIYUCIUMENILHBIX MAWUH U 6a3 OAHHLIX,
Yemanoenenmwiii naxkem ogucHozo
NpOCPAMMHO20 obecneyenus,
coemecmumozo c YCMAaHOBNIeHHO
ONepayuoHHoOU CUCMEMOU, CBeOeHUs O
KOMOpOM 6KIIOYEHbl 6 eOUHblll peecmp
POCCULICKUX NpOo2pamm O 3JIeKMPOHHBIX
BLIYUCTUMENLHBIX MAUUH U 6A3 OAHHBIX.

.




