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MHUHHUCTEPCTBO OBPA30BAHUA

CAPATOBCKOMU OBJIACTH
IMMPUKA3
or 12.01.2023 Ne 50
r. CaparoB

OO0 yTBep:k1eHUM NepevHss 000pyA0BaHUs, PACXOAHBIX
MAaTepPHAJIOB, CPEACTB 00y4eHHUs U BOCIIMTAHMS,
IUVIAHMPYEMbIX K NPHOOPETEHHUIO /151 OCHAIIICHHUSA
001e00pa3oBaTeIbHbIX OPTraHU3AIUIA, PACIIOJI0KEHHBIX
B CEJIbCKOI MECTHOCTH M MAJIBIX T'OPOAX, € HEJIbI0
€031aHUs U (PYHKIHOHMPOBAHUS LIEHTPOB 00pa30BaHMA
€CTECTBEHHO-HAYYHOM M TEXHOJIOIMUYECKOM
HanpasjeHHocTel «Toyka pocTa» Ha TeppUTOPUM
CaparoBckoii o6actu B 2023 roay

B nenax co3nanus M pyHKIMOHUPOBAHUS LICHTPOB 00OPAa30BaHMUs €CTECTBEHHO-
HAy4YHOM M TEXHOJOTMYECKOW HampaBieHHOcTEM «Todka pocta» B pamKax
PErHOHABHBIX MPOEKTOB, 00E€CTIEUNBAIOIINX JOCTHKEHUE 1IeTiel, oKa3aTeae u
pe3ynbTatoB (enepanbHOro mnpoekta «COBpeMEHHas IIKOJa» HAlMOHAIBHOIO
npoekta  «OOpa3oBanue» B CaparoBckoir obmactu B 2023  romy,
BO HcmnoiHeHue pacnopsbkeHus —IlpaButenbctBa  CapaToBckoil — oGmactu
ot 22 oktsa6ps 2020 roma Ne 309-IIp «O co3manuu ¥ (PyHKIIMOHUPOBAHWUU B
o01meo0pazoBarenbHbIX Oopranuzanusx CapaToBCKOM 00JacTH, pacrojiOKEHHBIX B
CEJIbCKOM MECTHOCTH M MajlbIX TOpojax, LEHTPOB OOpa30BaHUsl E€CTECTBEHHO-
HAy4YHOM M TEXHOJOrm4eckol HampasieHHocteid, B 2021 — 2023 romax», Ha
OCHOBaHUM MHCbMa (eepatbHOr0 rocy1apCTBEHHOTO aBTOHOMHOI'O YUPEXIECHUS
«LlenTp mpocBeTUTENBCKUX MHUIHMATUB MUHUCTEPCTBA NMPOCBELIeHUs Poccniickoin
®deneparmm»y ot 15 suBaps 2023 roma Ne 100/0102-13 «O cooTBeTCTBUH
UH(PACTPYKTYPHOTO JINCTA €IMHOMN TexHonoruyeckoit cpeae HIIO»

ITPUKA3BIBAIO:

1. YTBepauTh TmepedeHb O00O0pYIOBaHUS, PACXOJHBIX MaTEpPUANIOB,
CpencTtB OOydeHHS ¥ BOCHHUTAHUS, IUIAHUPYEMBIX K MPUOOPETEHUIO, IS
OCHAIIlEHUs 00IIe00pa30BaTEIBHBIX OPTaHU3aIlUi, PACTOJIOXKEHHBIX B CEIBCKON
MECTHOCTH W MaJIbIX TOPOJaX, C IENbI0 CO3/MaHus W (DYHKIIMOHUPOBAHUS IICHTPOB
o0pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYeCKOW HampaBieHHoOcTel «Touka
pocta» Ha Tepputopun CapatoBckoii 001acti B 2023 roay (MpUIIoKEeHHE).

2. Pexomennosarn oprasHam MECTHOTI'O CaMOYIIPABJICHUS,
OCYUIECTBJISIOIIMM yIpaBieHue B cdepe o0pa3oBaHusA, IMPU OCYLIECTBICHUU
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3aKyNOK TOBapoB, paboOT, yCiIyr [Jsi OCHalleHusi o01eo0pa3oBaTeIbHbIX
OpraHM3aIHil, PACHOJOKEHHBIX B CEILCKOM MECTHOCTH M MaJbIX IOpoax, ¢ LENbIO
co3/laHusl M (PYHKIMOHUPOBAHUS IIEHTPOB OOpA30BaHMS E€CTECTBEHHO-HAYYHOH U
TEXHOJIOTM4eCcKor HampapiieHHOcTeld «Touka poctay Ha Tepputopun (CapaTOBCKOM
obnactu B 2023 roay HCMOIB30BaTh NEpeyeHb O0OpYAOBaHUS, YTBEP>KICHHBIN
IYHKTOM | HacTosero npuKasa.

3. KoHTposib 32 HMCHOJHEHHWEM HACTOSIIEr0 IpUKa3a BO3JOXKUTH Ha
3aMECTUTENII MUHUCTpA — HayaJIbHUKA YMPABICHUS OOIIEro U JOMOJHUTEIBHOTO
oOpa3oBaHMUs.

3amecTurens [pencenarens
IIpaBuTenabcTBa CapaToBCcKO# 001aCTH —
MHUHHUCTP o0pa3oBanusi CapaToBCKO# 001acTH M.J. Opaos



[Ipunoxenue

K [IpUKa3y

MHUHHUCTCPCTBA 06p330BaHH51

CaparoBckoi
oT

o0J1acTu
Ne

Ilepeyenb 000py10BaHMs, PACXOAHBIX MATEPHAJIOB, CPEACTB 00y4eHHUS U
BOCIIMTAHMS, IVIAHMPYEMBIX K IPHOOPETEHHIO, VISl OCHALLCHUS
001meo0pa3oBaTe/IbHbIX OPraHU3aLMil, PACIIOJI0KEHHBIX B CeJIbCKOI MECTHOCTH
U MAJIBIX T'OPOJAX, € LHEJbI0 CO3AaHUA M (DYHKIMOHUPOBAHUSA LIECHTPOB
00pa30BaHHUs eCTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOI HANIPABJICHHOCTEMH
«Touka pocra» Ha Tepputopun CapatoBckoii od1actu B 2023 roay

HaumeHnoBanue
Ne Kparkue npumepHbie TexHudeckue | Eqununa
o0opynoBaHus KosnvecTBo
/1 xapakrepuctuku (PBIIO) H3MepeHUs
(PBITIO)
HaumenoBanue HanpasJieHusi: «O0opyaoBaHue st 0011e00pa30BaTeJIbHbIX
OPraHu3aNmii, He ABJIAKIINXCH MAJOKOMILIEKTHBIMI»
1 HaumeHoBanmue pa3znena: «EcTecTBeHHOHAYYHAsI HATIPABJIEHHOCTHY

[ugposas
nabopamopusi

Ouonocuu
(yuenuueckas)

no

Obecneuusaem 8bINOJHEHUE
nabopamopHvlx pabom HaA YpPoKax no
OuoN02UU 8 OCHOBHOU WKOJIE U NPOEKMHO-
1CC1e008amelbCKOolU OdesimenibHoCmu
vuawuxcs. Komnnekmayus: BecnpogooHot)
MYIbmMUoamuuk  no  ouonocuu ¢ - 5-10
ecmpoenHbiMu  oamuukamu.  Jlamuuk
GRAdNCHOCMU ¢  OUANA30HOM  U3MEPEeHUs.
0...100% Jlamuuxk  oceewjeHHOCMU  C
ouanazoHom usmepeHus He yce yem om ()
0o 180000 nx Jamuux pH ¢ ouanazonom
usmepenusi He yace yem om 0 oo 14 pH
/lamuux memnepamypsvl ¢ OUANA30HOM
usmepeHus e yoce yem om -20 0o +140C
/lamuux  memnepamypvl  OKpydHcarouel
Ccpeobl ¢ OUana3oHoOM U3MepeHUsl He Yoice
uem om -20 0o +40C Axceccyapwi:
Japsaonoe  ycmpoiicmeo ¢ Kabeiem
miniUSB USB Aoanmep Bluetooth 4.1 Low)
Energy  Kpamxoe  pykosoocmeo  no
brcnayamayuu  yugposotl  1abopamopuu
Lugposas suoeoxkamepa c
MEeMAIIUYeCcKuM Wmamueom, paspeulenue
ne wmenee 0,3 Mnukc Ilpoepammnoe
obecneuenue Memoouueckue

uim.

84.00




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

pekomenoayuu He Menee 30 pabom
Vnakosxka  Hanuuue  pyccros3bluHo2o
cauma nO00ePIUCKU, Hanuvue
6U0EOPONUKOB

Lugposasn
nabopamopusi no

umuu (yuenuueckas)

Obecneuusaem 8bINOJIHEHUE
nabopamopHulx pabom N0 XUMUU HA
VPOKAX 8 OCHOBHOU WKONEe U NPOEeKMHO-
LCCIIe008amMeNbCKOU oessmebHOCmy|
VUAUUXCAL. Komnnexmayus:
becnpo8oOHOll MyIbMUOAMYUK NO XUMUU C
3-ma ecmpoennviMu damyuxkamu. Jlamuux
pH ¢ ouanasonom uszmepenus e yice uem
om 0 00 14 pH  Jamuux
91eKMpPONpoBOOUMOCU ¢ OUANA3OHAMU
usmepenusi He yoce yem om 0 0o 200
mkCm;, om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [lamuuxk memnepamypwvl c
OUanazoHoM U3MepeHus He yice yem om -
20 oo +140C Omoenvuble Oamuuku:
/lamuux onmuueckou niomuocmu 525 HM
Axceccyapuol: Kabenv USB
coeOuHumenvHulll 3apsaoHoe YCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykosoocmeo no
bKkcnayamayuu  yugposou 1abopamopuu
Habop J1abopamopHou OCHacmKu
[Ipoepammnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
40 pabom Hanuuue pyccKosA3bIYHOCO
catima 1000epIHCKU Hanuuue
6UOEOPOIUKOB.

wm.

84.00

[ugposasn
nabopamopuisi no

pusuxe (yueHuueckas)

Obecneyusaem 8bINOJIHEHUE
DKCNEepUMEeHmMos8 no memam Kypca Qu3uxu.
Komnnexmayusi: becnposoonou
myremuoamuyux — no  Qusuxe ¢ 6-10
scmpoennviMu  oamuuxkamu:  L{ugposou
oamyux memnepamypvl ¢ OUANA30HOM
usmepenusi He yoce ywem om -20 0o 120C
L{ughposoii oamuux abconomHo2o
oasnenusi ¢ OUAnNa3OHOM USMEPEeHUs He
vorce uem om 0 oo 500 «xlla Jamuux

uim.

84.00




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

MACHUMHO20 — NOJsL ¢ OUANA3oHOM
usmepenusi He yorce wem om -80 0o 80 mTn
/lamuuk Hanpsdicenus ¢ OUANA30HAMU
usMepenusi He yaice yem om -2 0o +2B; om
-5 0o +5B; om -10 oo +10B; om -15 oo
+15B Jlamuux moka ue yowce uem om -1
0o +1A4 Jlamuux  axcenepomemp ¢
noxkazamensamu He menee yem: 2 g; +4 g;
+8 g OmoenvHvie ycmpoticmea: USB
ocyunnoepag) ne menee 2 kanana, +/-10 B
Axceccyapul: Kabenw USB
coedunumenvuulil 3apsaoHoe yCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low FEnergy Koncmpykmop oOna
nposedenusi oxcnepumenmos  Kpamxoe
PYKOBOOCMBO MO IKCHLyamayuu yugpposot
nabopamopuu Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue PYCCKOAZLIUHO20 cauma
nooodepoicku Hanuuue suoeoponuxos.

HaumeHoBaHue pa3gesia: «onoJHUTEIbHOE 000PYI10BAHHE»

[{ugpposas
nabopamopusi

DKOJlo2UuU

no

Obecneuusaem  nposederue  yuebOHO20
9KON02UYECKO20 MOHUMOpUH2A
uUHCMpyMeHmanvHolMu memooamu. Habop
NpUMEHAeMcs Npu  U3Y4eHuu 9KO0JI02UlU,
ouonozuu, Xumuu, eeoepaguu u
npupooosedeHs, a makoice o
UHOUBUOYATLHBIX ucciedo8anus u
NPOEKMHOU  0essmeNbHOCMU  WKOJIbHUKOS.
Komnnexkmayus: becnposoonoti
MYTbMUOAmMyuUK ~ No  9IKOJI02UHECKOMY
MoHumopuney ¢ 8-10  ecmpoeHHbIMU
oamuuxamu:  Jlamuux — HUMPAM-UOHOE
[amuux xnopuo-uonoe Jamuux pH ¢
ouanazonom usmepeHus ne yce yem om ()
oo 14 pH Jamuux enasichocmu ¢
ouanazonom uzmeperus 0...100% amuux
0Cc8eweHHOCmUY ¢ OUANA30HOM U3SMepeHUs
He yorce wem om 0 0o 180000 nx Jlamuuk
memnepamypsl ¢ OUANA30HOM USMepEeHUs

He yoice ywem om -20 0o +140C Hdamuux

wm.

28.00




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

91eKmMpOnpo8oOUMOCmu ¢ OUaNa3oHaAMU
usmepenusi He yace yem om 0 0o 200
mkCm,; om 0 oo 2000 mxCm; om 0 0o
20000 wmxCm  Jlamuuk memnepamypbl
OKpyxcaoweti  cpedbl ¢ OUANA30HOM
usmepeHus He yoice yem om -20 0o +50C
OmoenvHble 0aMYUKU U MYTbMUOAMYUKU:
/lamuuxk 38yKa c @yHKYyuel
UHMEe2PUPOBAHUSL C OUANA30HOM UMEPEHUS
yacmom ne menee yuem om 50 'y 0o 8 kl'u,
/lamuuk 61ax3CHOCMU NOY8bL C OUANA30HOM
usmepenusi e Yyoce wem om (0 0o 50%
/lamuuk oxucu yanepooa ¢ OuanazoHoM
usmepenus ne yoce wem om () oo 1000 ppm
Mynvmuoamuuk onmuuecko niomHOCMU
u MymHocmu co 8CMPOEHHBIMU
oamuuxamu: Jlamyuk ONMuUYecKol|
naiomnocmu 470 HM ¢ OuanazoHom
usmepenuss om 0 oo 2 D Jlamuuk
onmuyeckou naomuHocmu 525 Hm c
ouanazonom usmepenuss om 0 0o 2 D
/[amuux onmuueckou niomrnocmu 630 Hm ¢
ouanazonom usmepenuss om 0 0o 2 D
/lamyux  MymHOCcmu  pacmeopos ¢
ouanazonom uzmeperuss om 0 0o 200 NTU
Axceccyapul: Kabens USB
coeounumenvuoil (2 wm.) 3apsonoe
yempoticmeo ¢ kabenem miniUSB  USB,
Adanmep  Bluetooth 4.1 Low FEnergy
Cmepoicensv 0151 3aKpenjieHus 0am4iukos 6
wmamuee Kpamkoe pykogoOocmeo no
oKcnyamayuu  yugposou nabopamopuu

[Ipoepammnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
20 pabom Vnaxoska Hanuuue

PYCCKOSA3bIYHO20 — cauma  NOO0epIHCKU,
Hanuuue 6u0eopoaUKOS.

ObpazosamebHbll
KOHCMPYKMOp

lo)/5;!

NpAKMuUKu 010YHO020

NpocpaAMMUPOBAHUSA
KOMNJIEKIMOM

C

PobomomexHuueckuti HAbop NpeoHa3HaAYeH
011 U3YYeHUs. OCHO8 pPOOOMOMEXHUKU,
Oemavell, V37108 u MEXAHUZMO8,
He0OX00UMbIX o1l CO30aHUsL
pobomomexnuueckux ycmpoticme. Habop

wm.

28.00




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

O0amMyUK0O8

npedcmasnsiem coboii KOMNJIeKm
CMpYKMypHBIX I1eMEHmMO8,
COeOUHUMETIbHBIX I/IeMEeHMOo8 u
91eKMPOmMexHULecKux KOMNOHEHMO8.
Habop no360Jisiem npo8ooUms
DKCnEpUMeHmvl  no npeomemy  Qusuxa,
cozoasamo u npoOSpPaAMMUPOBATIND
cobupaemvie MoOenu, U3 KOMNOHEHMOS,
6X005UUX 8 e20 cocmas, pabodue Mooenu
MOOUTLHBIX u CMAYUOHAPHDBIX]
POOOMOMEXHUYECKUX — YCMPOUCm8 C
A8MOMAMUBUPOBAHHBIM ~ YAPAGIEHUEM, 8
mMom uucie Ha KOAECHOM U 2YCeHUYHOM
X00y, A maKace KOHCMPYKYUU, OCHOBAHHBIX
Ha4  UCNONb308AHUU  PA3IUYHBIX  BUOO08
nepeoau (6 mom UYucie UepeAUHbLIX U
3yOUamulx) a makoice pbluazos.
Bcmpoennvle  6ecnpoooHble  cemesble
peuleHus (Wi-Fi u Bluetooth),

603MOJICHOCb unmezpayuu C
Oecniamubim 001aYHbIM 110,
obecnequsarom 603MOIICHOCb
NPAKMUYECKO20  U3YYEHUS.  MEXHON02UlL
unmepHema seuyell u OCHO8
LICKYCCMBEHHO20 UHmMeIeKma.
Obecneuusaemcsi 603MOJICHOCb

00vbeOuHeHUs. HEeCKONbKUX  pobomos,
CcOOpanHbLIX U3  NOOOOHLIX HAOOPOS8, 8
CPYINbBL ¢ CemeBbiM  83aUMOOeUCBUEM.

[Ipeodycmompena ONUUOHAIbHAS
603MOIHCHOCTD pacuupenus
QONONHUMENbHBIMU —~ KOMIOHEHmaMu  (He
6X00AUUMU 8 CMaHOapmuyHo

KOMI’ZJZ@KI’I’ILII/;I/IIO), no3eoJiAWUMU U3YUANTb
MeXHU4YecKoe 3perHue u npomMblulileHH)0

POOOMOMEXHUKY. IIpeoycmompena
603MOJICHOCIb ~ pabomuvl  Habopa ¢
00NOIHUMETbHBIMU 001auUHbIMU

cepsucamu. IIpedycmompenvt  MUHUMYM
08a nNpocpammupyemvix KOHMpoJiepa 6
NAACMUKOBbIX  KOPNYcax, MNO360JIAUUX|

00HO8peMenHO co30asamb 2 eapuanma




HaumMmenoBanue

Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
/1 00opyaoBanus xapakrepuctuxku (PBI1O) I/I3MepeHlflﬂKOHquCTB0
(PBIIO)
pobomosg Pa3iuuHo20 HA3HAa4YeHus,

UMEIOWUX B803MOINCHOCIb pAOOMbl KAK 8
HOMOKOBOM pedxcume, MaxK U ABMOHOMHO,
NO36ONAIOWUX — peanu3oeams  oOyueHue
NPOCPAMMUPOBAHUIO 8 HECKONbKUX Cpeoax
paspabomky HA paziudHbIX A3bIKAX (K|
npumepy, 6 cpeoax Mblock, Arduino IDE,
na szvikax Scratch, C, Python, micro
Python). Kax  mumumym  00uM  u3
KOHMPOJEPO8 umeem B8CMPOEHHYIO
onepayuonnyro cucmemy, ecmpoertnvie Wi-
Fi u Bluetooth, nopm 0 nookmoyeHus
1n0C1e008amenbHO COCOUHAEMbIX BHEUHUX
ycmpoticme (He menee 20 00HO8peMeHHO
NOOKII0YaAeMbIX YCmMpoucms). Kax
MUHUMYM OOUH U3 KOHMPOJIEPO8 umeem
BO3MOINCHOCIL 0OHOBDEMEHHOU 3ANUCU He
MeHee 8 NpoOSPAMM, C B0O3MONCHOCHIBIO

nepeknouenus — medxcoy — mumu.  Kak
MUHUMYM OOUH U3 KOHMPOJIEPO8 umeem
NOJIHOYBEMHbLIL oucnetl (IPS),

Nno360nAI0WUL  8bIBOOUMb  OAHHblE  C
oamuukos 6 8uoe mabauy u 2pagurkos, a
makxce — €030a8amb  GCMPOEHHblE 8
Kowmpoanep  suodeouepvl.  Konuwecmeso
CEHCOPO8 U UCNOJHUMENbHBIX YCIMPOUCMS,
6CMPOECHHBIX 8 0OUH U3 KOHMPOLLEPOs, - HE
menee 10 wm. QObwee KoOIULECMBO
Demenmos 8 Habope ne menee 400 wm., g
mom wucie nookaouaemvle MOOYIU: -
Bluetooth moOyn», - 060UHOU O0AMYUK]
MUHUY, - VIbMPA38YKOBOU  OAMUUK]
paccmosHus, - 0amyuK yeemd, - OAMYUK
kacanus onekmpomexarnuveckuu, - IR
MOOYNb, - MOMOP NOCMOAHHO20 MOKA C
peOyKmopom — He MeHee 2 wm., -
cepeonpusood, - nyabm OUCMAHYUOHHO2O
ynpaenenus IR. Habop oonxcen Ovims
VKOMNIEKMOBAH AKKYMYTISIMOPHbIMU
oamapesimu. Ilpoepammnoe obecneuenue,
ucnonbzyemoe 0N NPOCPAMMUPOBAHUS

co6upaeMblx p060m0meXHuquKux




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

mooenelt u ycmpoucme, O0O0JHCHO Obimb
docmynHo 0ns 0ecniamuo20 CKa4u8aHusl
uz cemu Humepnem u nociedyroueco
UCNONb308AHUS.

ObpazosamenvbHulll

MexampoHuKe
pobomomexHuke

Ha60p no mexaHuke,

U

Habop oOondcen Obimb npeoHaswaueH OJis
npogedenus:  Y4eOHbIX — 3aHAMUU 1O
U3YUEeHUI0  OCHO8  MeXampoHuKu U
poOOMOmMexHUKU, NPaKmu4ecKoeo
npuMeHeHUs 0a306bix 91eMeHMOo8
91eKMPOHUKU U CXEMOMEXHUKU, A MAKHCe
Hauboee pacnpocmpaneHHOU d1eMeHmMHOU
Oa3zvl U OCHOBHBIX MEXHUUECKUX peuleHul,
NPUMEHAEMbIX NpU  NPOEKMUPOBAHUU U
NPOMOMUNUPOBAHUU PA3TUYHBIX
UHOICEHEPHDIX, KubepHemuueckux u
6CMPAUBAemMblX  CUCHEM. B cocmas
Habopa 00JIHCHbL 6X00UMb
KOMNeKmyoujue u ycmpoiicmea,
obnaoarowue KOHCMPYKMUBHOLL,
D/1eKMPUYECKO, annapamuoui u
NPOCPAMMHOU COBMECMUMOCMbIO Opye C
opy2oMm. B cocmas mabopa Oondcen
6X00UMb  KOMNIEKM  KOHCMPYKMUBHBIX
DneMeHmo8 U3 memania Oasi  CcOOPKU
Makema MAaHUnyJIsIYUoOHHo20 poboma U
KOMNJIeKM MeMANIUYECKUX,|
KOHCMPYKMUBHBIX JIEMEHMO8 0. COOPKU
maxkema MoobunbHoeo poboma. B cocmag
Habopa  O0NJICHbL  6X00UMb  NPUBOOA
pazuuHO20 muna: MOMmMOpbl c
UHMe2PUPOBAHHBIM unu BHEUHUM
0amMuUKOM HNOJIOMHCEHUsl — He MeHee 2um,
cepeonpusod 0oavuol — He mernee 4wm,
cepsonpuso0 Mauvlii — He MeHee 2uim,
NpUBOO C BO3MOICHOCHBIO YNPABIEHUS 8
wazoeom pedxcume — He MeHee 2wm. B
cocmas  Habopa  OOJICHbL  6XO0O0UMDb
bnemeHmuvl  Ons1  COOPKU — 8AKYYMHO2O
3axeama. 6aKyyMHASL NPUCOCKA — He MeHee
lwm, snexkmpomacHUmMHbIU KIANAH — He
Mmenee lwim, 8aKyyMHbll HACOC — He MeHee
lwm. B cocmas nabopa oondxcna 6xooumso

um.

28.00
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HaumenoBanue
Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
o0opynoBaHusi KoauvecTBo
n/m xapakrepuctuxku (PBIIO) H3MepeHus
(PBIIO)
D1eMeHMHAsL oaza o714l
NPOMOMUNUPOBAHUSL: niama on4
becnaeunozo NpOMOMUNUPOBaAHUs,

KOMNJIeKn npoeodoe pasiudnHoco muna u
a]ZMHbl, KOMNJIEKn pe3sucmopos, KOMNJIEeKm

c6emoouooos, cemucezMeHmHbll
unouxamop, oucnieti KK-muna, knonxu —
He MeHee Swum, NOMEHYUOMEmpvl — He

meHee 3um, UHGPAKPACHBIU 0AamMYUK - He
MeHee Jwm, YIbmpazeyKo8ol OamuuK - He
menee 3wim, 0amMuuK memnepamypvl - He
menee lwim, oamuux OcCeeuwjeHHOCmu - He
menee lwm, mooyns Bluetooth — ne menee
lwm, mooyne UK-npuemnuka — He menee
lwm, mooyne HK-nepeoamuuxa 6 6uode
KHONOYHO20 nyavma ynpaenenus — lwum,
AKKYMYamop — He MmeHee lwim, 3apsonoe
yempoucmeo — He menee lwm. B cocmas
HAOOpa O0aMNCEH BXOOUMb MYAbIMUOAMYUK]

Ol u3MepeHuss — memnepamypvl U
GIIAXCHOCIU  OKpYJicaroueli cpedvl — He
menee lwm. Mynemudamuux  00J1iceH
obaoamo B8CMPOEHHBIM
MUKDOKOHMPOJIIIEPOM (maxkmosas
uacmoma - He menee 16 My, wuna
Oanuvix — He Mmenwee 8 Kboaiim),

unmepgeiicamu 05l NOOKNIOYEHUS K
6HewHUM ycmpoucmeam: yugposvie u
ananocosvie nopmot, 1-wire TTL, pazvem
muna RJ. B cocmas mabopa oOondicen
6X00UmMb  KOMNJIEKm  VHUBEPCATbHBIX
BLIUUCIUMETILHBIX Mmooynet,
npedcmasnauwux coboi 6azosyro niamy,
naamy — pacwiupeHus — Oni  Cemesoco
63aUMOO0elcmeUs. U Niamy noOKI0YeHUs
CUn08ol Hazpysku. Bxooswue 6 komniekm

ycmpoucmea 00/19ICHbL obadame
0OHOBPEMEHHOT KOHCIMPYKMUBHOU,
D/1eKMPUYECKOU, annapamuou u

NDOCPAMMHOU COBMECMUMOCHbIO Opye C
Opyeom. baszoeas nnama yHusepcanibHo2o

6blUUCTIUMETIBHO20 MOOy]Z}Z 0019ICHA
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

npedcmasisims cobol NPocpaMMupyembolii
koumposnep 6 cpede Arduino IDE unu
aHanoCUYHBIX Cc80000HO
pacnpocmpaHnsiemvix cpeoax paspabomku.
baszosass naama  Oondxcha  obradamo

6CMPOEHHLIMU unmepgeticamu ot
NOOKTIOYEHUS. YUPDPOBHIX U  AHATO208bIX
ycmpouicma, 8CMPOEHHBIMU

unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. [lrama
pacuiupenuss  00aHCHA — obecneuusamo
BO3MOINCHOCTD NOOKIIOYeHUs]
VHUBEPCATILHO20 GbIYUCTUMENLHO20 MOOYIIA
K cemu nocpeocmeom  ummepgetica
Ethernet. Ilnama pacwupenus O00JHCHA
obadams  nopmamu  8600a-6bl600a  OJis
NOOKNIOUEeHUsl YUPposbIX U aAHANO0208bIX
yempoucms, unmepgetic SPI u
BO3MOINCHOCMBIO  NOOKNIOYEHUS  BHEUlHell
kapmul namamu. Iliama pacwupenus o1a
NOOKIIOYEHUS CUOBOU HAZPY3KU OONNCHA
obecneuusamsv  B03MONCHOCMb — NPAMOSO
NOOKNIOYUEeHUSl BHeUHell CUTI080U HA2PY3KU,
a  makdxce  pe2yiupyemou  Haspy3Ku
nocpeocmeom PWM unmepdgetica. B
cocmas  Habopa  00JdCeH  BX00UMb

npocpamMmupyemviii KOHmMpoJLiep,
obecneuusarOwuil B03MOIHCHOCHIb
ocyuecmenams paspabomky
NpPOCPAMMHO20 Kooa, UCNONL3YA

UHCmMpyMenmapuii ~ cped  pazpadbomku
Arduino IDE u Mongoose OS u s3v1x08
npoepammuposanuss  C\C++, JavaScript.
[ Ipoepammupyemolii KOHMpOLEp OO0JIHCEH
obnaoamv nopmamu  0as  NOOKAIOYEHUS.
YUPDPOBLIX U AHATIO208bIX  YCMPOUCME,
6CMPOEeHHbIMU npoOCPAMMUDYeMbIMU
KHONKAMU U 2JeKMPOMeXaHUYeCKUMU
MOOYISIMU  OIL  OP2AHU3AYUU  CUCTIEMbL
pYUHO20 — YNpaeieHus, — 8CMPOEHHbIMU
npocpamMmupyemvimMu  c8emoouooamu  OJisl

uUHOUKAYUU pabouezo pedicuma,
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n/n

HaumeHnoBanue
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Enununa
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scmpoennvivu  unmepgeticamu  USB,
USART, 12C, SPI, 1l-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmag
Habopa  O0NdMCEeH  6X00UmMb  MOOY/b
IMexXHUYecKo20 3peHusl , NPeoCmasisaouull
CO00Ul  BbIUUCTUMENILHOE VYCMPOUCMBO CO
BCMPOEHHBIM MUKPONPOYECCcOpom (Koa-60
si0ep - He MmeHee 4wm, yacmoma A0pa He
menee 1.2 I'Ty, oovem O3Y - ne menee
512M6, obvem ecmpoenHolU namsamu - He
menee 816), unmezspuposaHHoll Kamepoll
(MakcumanbHoe paspeuienue
6U0eONnomoKa, nepeoageaemozo no
unmepgeiicy USB - ne menee 2592x1944
e0.) u onmuueckou cucmemou. Mooyrv
IMexHUYecKo20 3peHusi 00axceH 0061a0ams
co8MeCmuUMoCmyio c Pa3UUHbIMU
NPOCPAMMUPYEMBIMU ~ KOHMPOIIEPAMU  C
nomowpio unmepgeticoe - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooy

MmexHu4ecKo2o 3penus 0odICceH
0becneuusams 8bINOHEHUE ecex
UMEPEeHUll U BbIYUCIEHUL NOCPEOCEOM
coOCmMBeHHbIX BbIYUCTUMNENLHDLY]
603MONCHOCTEU 8CMPOEHHO20
mukponpoyeccopa. Mooyns mexuuyeckozo
3peHus 00.194CeH obnadams
B603MOACHOCMBIO KOMMYHUKAYUU c

AHATIOCUYHBIMU  MOOYTIAMU  NOCPEOCMBOM
WuHbL  Ha  06aze  NOCIe008amenbHO20
unmepcgpelica ¢ yeavio  OanvHelulel
nepeoauu  pe3ynvLmamos usmepenul|
epynnel  MOOylel  Ha  ynpaeuaoujee
BLIYUCTUMENILHOE YCmpoucmaeo,
nooKntoUeHHoe K OanHou wuHe. Mooynb
MexHu4ecKo2o 3penus 00124CceH
obecneuusamsv ~ HACMPOUKU — PEHCUMOS
pabomvl - HACMPOUKY  IKCHO3UYULU,
bananca  6enoeo,  YBEMOPA3HOCHMHLIX|
cOCMasiAoWuUXx, niowaou
0OHapyHCUBAEMOT 00IACMU UB00PAIICEHUS,

oKpyanocmu  0OHapyxcusaemol obaacmu
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HaumMmenoBanue

Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
o0opynoBaHusi KoauvecTBo
n/m xapakrepuctuxku (PBIIO) H3MepeHus
(PBIIO)
U3006padicenus, NoJI0JICeHUe
0OHapYHCUBACMBIX obnacmetl

omuocumenvHo Opye oOpyed, MAWUHHOE
0OyueHUue napamempos HeUupoOHHbIX cemell
0151 0OHapyscenusi 00vbeKmos, Gopmy u

3aKOOUPOBAHHbIE 3HAYeHUs
0OHapycusaemvix mapkepos muna Aruco,
pasmepol 0OHAPYHCUBAEMBIX|
OKpYyHCHOCIEL, K68a0pamoe u
mpey20a1bHUKOS, napamempos

KOHMPACMHOCIU, PA3MePO8, KPUBU3HbL U
NONOJCEHUSI  PACNO3HABAEMbIX  JIUHULL
Hab6op 00.194CeH obecneuusams
603MOJICHOCMb — pa3pabomku  Mooenu
MobuibHo20 poboma, ynpasnsiemoti ¢ FPV-
pesicume  nocpeocmeom  NPOSPaAMMHO20
o0becneuenusl 07151 NepCoOHANbHO20
KOMnblomepa U MOOUILHLIX YCMPOUCME HA

Oasze oC Android unu 10S,

obecnevusarouieo B803MOIICHOCb
VIpaeneHuss  MOOUIbHbIM — pobomom U
6CMPOECHHbIM MAHUNYTSMOPOM

nocpeocmeom epaghuueckoz2o unmepgeltica,
sraOUaArOWUM 8 cebsi Habop KHONOK U
nepexaouamenel, ONHCOUCMUK, 001acmb
0151 omoopadicenusi eudeo. Habop 0ondicen
obecneuusamsv  B03MOJICHOCb — U3YYEHUS
OCHO8  paspabomku  NPOSPAMMHBLIX U
Annapamuvix KOMNIEKCO8 UHIICEHEPHBIX
cucmem, pewenull 6 chepe ««HMumepnem
sewelind, a makdice peuwleHull 8 oobaacmu
poOOMoOmMexHUKU, UCKYCCMBEHHO20
uHmMeneKkma U MAwuUHHO20 00yuenus. B
cocmas Habopa O0JHCHO 8X00UMb nocoodue
N0  UBVYEHUID OCHOB8 IJIEeKMPOHUKU U
CXeMOMeXHUKU,  peuwieHuti 6  cgepe
««Uumepnem eeweiy«, paspabomku u
NPOMOMUNUPOBAHUIO Mooesell pobomos. B
cocmas Habopa O0JIHCHO 8X00UMb nocooue]
1O U3YUEHUIO OCHO8 pPa3pabOmKu cucmem
MexHuYecKo20  3peHusi U IIAeMEeHMO8

UCKYCCNBEHHO20 UHRMEJLIEKmdA.
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ObpazosamenbHbll
HAOOp 051 U3YYeHUs]
MHO2OKOMNOHEHMHBIX
po6OmMOmexHu4ecKux
cucmem
MAHURYTIAYUOHHBIX
pobomos

Obpaszosamenvhvlii. HAOOP 00aHCEH ObIMb
npeoHazHauen ol usy4eHus
pPOOOMOMEXHUYECKUX MEXHON02Ul, OCHO8
UHDOPMAYUOHHBIX MexXHOI02Ull u
IMexHon02uu NPOMBIUUTEHHO|
asmomamuzayuy, a maxkice MmMexHoN02Ul
NPOMOMUNUPOBAHUS U AOOUMUBHO20
npouzeoocmaa. B cocmas mnabopa
OQ0JIHCHBI  6X00UMb  KOMWIeKmynwue U
ycmpoticmea, obnaoarouue
KOHCMPYKMUBHOL, annapamuori u
NPOCPAMMHOU COBMECMUMOCMbIO Opye C
opyeom. 1) Komnnexm KOHCMPYKMUBHBIX
DIeMeHmo8 U3 Memauna U niacmuxa OJis
coopku  Mmoldeneti  MAHUNYIAYUOHHBIX
pobomos ¢ Yelo8oU  KUHeMAmMUKouU,
N10CKONAPaLIeNbHOU KUHeMamuKol,
Delta-kunemamuxoti. 2)
Unumennekmyanouviti  CepeOMOOYIb  C
UHME2PUPOBAHHOU CUCTNEMOLL YNPABIEeHUS -
He menee 7um. Cepeomooyib 00JJiCeH
ob1a0amsb  UHMEZPUPOBAHHOU  CUCTEMOU
vnpaenenus, obecneuugaroujeri 0O6pamuyIo
C653b UIU KOHMPOIbL NApamempos -
nosodicenue 6and, CKOpOCMb 6paAljeHuUsl,
Haepy3Ka npueooa, a maxoice
obecneuusarowyeri B03MOINCHOCMD
noCne008amenbHo20 NOOKIIOUeHUs. Opye C
OpyeoM U YynpasieHus cepeoMoOYIsAMU NO

nocie0o08amenbHoOMy NOJLYOYNJIEKCHOMY
ACUHXPDOHHOMY — uHmepgercy. 3)
Pobomomexnuueckuii KOHmMpOoJep,

npedcmasnaowultl.  cobol  MOOYIbHOE
ycmpoucmeo, — @Kuouaruee 8  ceos
OOHONIAMHBIUL  MUKDOKOMNbIomep  OJis
BbINOJIHEHUST  CJLONCHBIX ~ BbIYUCIUMENbHBIX
onepayuil, nepugepulinviii  KOHMpPOJIEp
OJ151 yNpasieHust GHeUHUMU YCMPOUCMEamMu
u niamy pacuwupenust 0ns NOOKIIOYEeHUs.
GHEUHUX YCMpOoUucms. Mooynu
POOOMOMEXHUUECKO20 KOHmMpoJiepa

wm.

Qo/icHbl  0baradams  0OHOBPEMEHHOL

28.00
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HaumMmenoBanue

Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
/1 00opyaoBanus xapakrepuctuxku (PBI1O) I/I3MepeHlflﬂKOHquCTB0
(PBIIO)
KOHCIMPYKMUGHOL, annapamHou u

NPOCPAMMHOU COBMECHUMOCIbBIO OpY2e C
Opyeom. Pobomomexnuueckuti Konmpoiiep
QoJdicer  Y0081emeopsims — MeXHUYeCKUM
XaApaAKMepUCmuKam. KOJI-80 sa0ep
BCMPOEHH020 MUKDOKOMNblomepa - He
meHee 4, maxmosas yacmoma s0pa - He
menee 1,2 I'Ty, o6vem O3Y - ne menee 512
M6, nanuuue unmepgheticos - SPI, 12C, 1-
wire TTL, UART, PWM, yugposvie - He
meHnee 16 wm u anano2o8vle NOpmMvl - He
meHee 8 wim 051 NOOKNIOYEHUS BHEULHUX|
VCmMpoUucms, 6CMPOEHHbLIN MUKPOPOH, a
maxoce  WiFi  umu  Bluetooth  ons
KOMMYHUKAYUU co BHEUHUMU
yCmpoucmeamu. Pobomomexnuueckuii
KOHmMpoJiep  O0ndceH  obecnedusamo
BO3MOJICHOCIb — NPOCPAMMUPOBAHUSL  C
nomowwto cpeocms azvikos C/C++, Python
U CBODOOHO PACNPOCMPAHAEMOL CPeobl
Arduino IDE, a makoice ynpasnenusy,
MoOesIMU POOOMOMEXHUUECKUX CUCMEM C
nOMOWbIO cpeobl ROS. 4)
[Ipoepammupyemvlii KOHMpoOLEp - He
meHee Twm. IIpoepammupyemviiy
KOHmMpoJiep  O0JdCeH  NpeodCmasisimo
coboti BbIUUCTUMETbHDBLLL MOOYIIb,
obnadarwum yupdposuIMU NOPMAMU - He|
MeHee 8 Wm U AHAI0208bIMU NOPMAMU - HE
mernee 16 wm, umumepgpeiicamu UART,
I2C,SPI, TTL, a makdce Mmooyiem
becnposoonotl ceszu muna Bluetooth unu
WiFi ons CO30aHUsL annapamHo-
NPOCPAMMHBIX PEULeHULL U «YMHBIX/CMapmy»
- ycmpoucmg 0as pazpabomku  peuleHul
«Unmepnem sewyetiy. 5) Ilnama
pacuiuperust NPOCPAMMUDPYEMOSO
Kowmpoinepa — He menee lwm. Ilnama
pacuiuperuss  00JDICHA — obecneyusams
603MOIICHOCMb NOOKIIOUEHUS]
VHUBEPCATILHO20 BbIYUCTUMENbHO20 MOOYJISL

K cemu nocpeocmeom  ummepdgetica
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Enununa
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Ethernet. IInama pacwupenus O00JHCHA
obnadams  nopmamu  6600a-6bl600A  OJis
NOOKNIIOYEHUS YUPDPOBLIX U AHANIO208bIX
yempoucme — He Mmenee 40  wm,
unmepgetic  SPI  u  603modcHOCMbIO
NOOKNIOUEeHUS BHeWHell Kapmbvl HAMAMU.
6) Mooy  mexnuueckoco  3peHus,
npeocmasArwull coootl YCmpoucmeo Ha
baze BbIYUCIUMENILHO2O
MUKDOKOHMPOJLIEpA U UHMEeZPUPOBAHHOU
Kamepbl, obecneuusaouee pacno3Hasanue
npocmeriuux uzobpaxiceHull Ha mMooyne 3a
cuem — COOCMBEHHBIX — BLIYUCIUMENbHBIX

6o3ModCHOCMEr - He Menee  lwum;
Mooynb mexnuuecko2o 3peHust 00JHCEeH
obecneuusams B03MOIHCHOCMD
KOMMYHUKAYUu c AHATOCUYHBIMU

MOOYIAMU NOCDEOCMBOM WIUHbL HA 0Oa3e
nociedosamenvbHo2o unmepgetica ¢ yeivio
OanvHelwell  nepedauyu  pe3yibmamos
uU3MepeHull epynnul Mooynetl Ha
ynpasaaouee BbLIYUCIUMENLHOE]
VCMPOUCmME0, HNOOKIUeHHOe K OaHHOU
wune. Mooy mexHUuYecKkoeo  3peHus
QoJicen  obecnedusams — B03MONCHOCHIb

ocywecmensamo HACMpOUKY MO0y
MexXHU4ecko20  3peHusi -  HACMPOUKY
DKCnoO3uUYUU, bananca benoeo,
18E€MOPA3HOCIHBIX COCMasnAUWUX,
niowaou  ooHapydcusaemol — obracmu
13006padicenus, oKpyanocmu

0OHapyHcU8aeMol ooracmu U300padicerus,
nonodceHue obHapyscueaemvix obdracmeu
omHocumenbHo Opye Opyed. Mooynw
MexHu4ecKo2o 3penus 00124CceH
0becneuusams 803MONCHOCb HACMPOUKU
Ha 00HOBpeMeHHOe 0OHapyIceHUue He MeHee
10 paznuunvix 00uUHOUHBIX 00BEKMO8 8
cexmope o0030pa, aub6o He MeHee 5
COCMABHLIX 00BEKMO8, COCMOAWUX U3 He
menee 3 paziuyHLIX  2paguyecKux

NpUMUMUBOS. Mooyne  mexnuueckozo
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Enununa
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3peHust 00Jdicen 061adams 8CMPOEHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL,
12C, SPI ona kommyHuxayuu co 6HeuHumu
nookmouaemviMu ycmpoucmeamu. 7) B
cocmas  Habopa  OOJICHbL  BXO0O0UMDb
yugposvie  UHGDOPMAYUOHHO-CEHCOPHBIE

Mooy, npeocmasisauue coboll
ycmpoticmeéa Ha 0aze npocpammupyemozo
KOHmMpoiepa u UBMEPUMETbHO20
onemenma.  Lughposoii modynv Oondicen
obaoamo B8CMPOEHHBIM
MUKPOKOHMPOJLIEPOM (maxmoeas
uyacmoma - He menee 16 My, wuna
Oannvix — He menee 8 Koaiim),

unmepgeicamu 05l NOOKNIOYEHUS K
6HewHUM ycmpoucmeam: yYugposvie u
ananocosvie nopmot, 1-wire TTL, pazvem
muna RJ. Lugpposoii mooyrv Ooadxicen
0becneuusams B03MONCHOCTb
KOMMYHUKAYUU c AHANI02UYHBIMU
MOOYIAMU NOCDEOCMBOM WIUHbL HA 0Oa3e
nocie0osamenbHo2o0 unmepgelca ¢ yenvio
OanvHelwell  nepedadyu  pe3yibmamos
uU3MepeHull epynnul Mooyell Ha
ynpasnsouee BLIYUCTUMENLHOE
VCMPOUCMeE0, NOOKIIOUeHHOe K OaHHOU
wune. B cocmae Habopa  0ondicHO
6xX00Uums. YuPposolt Mooyib MmMaKmosou

KHONKU — He MeHee 3wm, yupposot
MOOYIb  c8emoouoda — He MeHee 3Ium,
uugpposoi MOOYTIb KOHYEeB020

npepvisameris — He MeHee Jum, yugpposou
MOOYIb damyuxka yeema — He meHee lwum,
yugposoti mooyrs RGB ceemoouooa — He
menee lwum. 8) B cocmas nabopa 00axcHbl
6X00UMb 971eMeHMbl ol coopxu
BAKYYMHO20 3axeama: 8aKyyMHAS
npucocka — He MeHee Twm,
DNEKMPOMACHUMHDBIN KIANAH — He MeHee
lwm, eaxyymuwsiii Hacoc — He menee lwim.
9) B cocmas Habopa O00adceH 6Xo0umov

VUeOHLII KOMNIEKM, BKIIOYAOUWUN 8 cebsl
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HaumMmenoBanue

Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
o0opynoBaHusi KoauvecTBo
n/m xapakrepuctuxku (PBIIO) H3MepeHus
(PBIIO)
yuebHOe nocobue, Habop  OubIUOMEK
mpexmepHbIxX 971eMEeHMOo6 onA
NpOMOMUNUPOBAHUS Mooenet

MAHUNYTAYUOHHBIX pOOOMO8, a makice
npocpammuoe obecnedenue 0ns pabomvl ¢
HabopoMm. IIpoepammnoe obecneuenue
00IICHO ~ 0obecneyugams — MpexmepHyIo
BU3YAIUZAYUIO MOOETU MAHUNYIAYUOHHO20
poboma (c yenootl, niocKonapaiieibHou u

Oenbma-KUHeMamuKoli) 8 npoyecce
pabomul,  obecneuusamv — NOCHMPOCHUE
NpOCMpPAHCMEEHHOU mpaexmopuu
08UNICEHUsL UCHOTHUMETbHO20 MeXaHuma
MAHUNYTAYUOHHO2O poboma,
603MOAHCHOCMD 3a0anus
nocredogamenvHocmu mouyex ol

NPOXOHCOEHUSL Yepe3 HUX UCTOIHUMENbHO20
MeXAHUIMA  MAHUNYIAYUOHHO20 pPOOOMA.
IIpoepammnoe  obecneuenue  OOJIHCHO
DYHKYUOHUPOBAMb, KAK 8 OMOENIbHOCIU 8
suUde Ccpedbl MOOeNUposanus, maxk u 8
peoicume  MOHUMOpPUH2A 8  PealbHOM
epemenu  npu  NOOKMOUEeHUU  Mooeau
MaHUnyiamopa nocpeocmeom
pO6OmMOmexHu4ecKo2o KOHmMpo.iepa.
IIpoepammnoe  obecneuenue  OOJIHCHO
0becneyusams 603MONCHOCHb NOCMPOEHUs.
epagukos  3a0aHHLIX U MEKYUWUX|
0000 eHHbIX KOOpOuHam
MAHUNYTAYUOHHO20 — poboma,  2paguKkos
BHAueHul — cKopocmeu U YCKOpeHus,
epagukos pacuemmuvlx 3HAYEHUL HA2PY3KU.
[IpocpammHnoe  obecneuenue  OOAHCHO

1n0380.1Mb 3a0asamo
nociedo8amebHOCHb nepeosudiIceHUll
MAHUNYIamopa  nocpeocmeom  Habopa
KOMAHO 8 b10uHO-2paghuweckom

unmepgeiice.  Yuebrnoe nocobue 001X*CHO
cooepoicamb mamepuansl no paspadbomke
mpexmepHbIxX mooeiell MOOUNbHBIX]
pPoOOMO8, MAHUNYIAYUOHHBIX POOOMO8 C

pa3jiudHbIMU munamu KUuHemamukKu
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(venosas KUHeMamuxa, NJIOCKO-
napanienbHas — KUHeMamuka, — Oelbma-
kunemamuka, SCARA unu  pwviuadsxcnas
kunemamuka, niamgpopma Cmwapma u
m.n.), UHCMPYKYUU NO NPOEKMUPOBAHUIO
poOOMO8,  UHCMPYKYUU U MemoOouKu
oCcywecmenenuss UHNHCEHEPHLIX PACYemos
npu npoeKmupo8anuy (paciemol Hazpy3Ku
U MOMEHmMO8,  pacuem  MOWHOCIU
npusooos, pacuem napamempos
KUHeMamuxku u m.n.), UHCMPYKYuu no
paspabomke  cucmem  YNpagieumus U
NpOSPAMMHO2O obecneyeHusl o
VIpagnenus pooomamu, UHCMPYKYUU U
Memoouku  no  paspabomke  cucmem
VIpAaseHUs] c eMeHmamu
LICKYCCMBEHHO20 unmesniekma u
MAUUHHO20 00YYeHUsL.

HaumenoBanue pasjaesa: «kKomnblorepHoe 000py10BaHne)

Hoymoyx

Dopm-gpakmop:  HOYMOYVK, Pazmep
Ouaconanu: He MeHee 15.6 Orwiimos;
Paspewenue sxpana: Full HD, Quad HD
Ui Ultra HD;  Obwuii  obvem
VCMAHOBNIEHHOU ONePamueHoOU Namsamu. He
menee 8 I'oaum; Maxkcumanvuolii 0owUL
noooepocusaemvlli 006veM ONepamuHoU
navsmu: He menee 16 I'baiim;, Obwvem SSD
Hakonumens. He MmeHee 240 [oaum;
becnposoonas ceasv: Wi-Fi; Koauuecmeo
scmpoennvix 6 kopnyc nopmog USB: He
MeHee 2, U3 KOmopwvlx He MeHee | 00aHCHO
ovimb  USB  eepcuu ne Huowce 3.0;
Paspeuwenue 630-kamepul, Mnuxcenvb: He|
menee (0.3, Bcmpoenwnwiii  muxpogon,
Knasuamypa ¢ packiaokotl u MapKuposKoll
knaeuws QWERTY/UI[YKEH, Iooodepaicka
cmanoapmos becnposooHolL CB531.!
802.11a/b/g/m/ac;  Ilpouzsooumenvrocmo
npoyeccopa (3nauenue noxazamens «CPU
Mark» no mecmy «Laptop & Portable CPU

Perfomancey

wm.

364.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

http://www.cpubenchmark.net/laptop.html):
ne menee 5000 eounuy, Hanuuue
MAHUNYIAmopa Mulidlb 6 KOMNAeKme: 0d,
Yemanoenennas onepayuonnas cucmema c
epaguueckum no1b306aMeNbCKUM
unmepgeiicom, ceeoeHusi 0 KOMOPOM
BKIIOUEHbL 8 eOUHbI peecmp POCCUUCKUX
npocpamm 0151 91eKMPOHHDBIX|
BHIYUCIUMENILHBIX MAUWUH U 0a3 OAHHBIX,
Yemanosnennwiii naxkem ogucroco
npPOCPAMMHO20 obecneuenus,
coemecmumozo c YCMAaHOBIEeHHOU
OnepayuoHHoU  cucmemou, ceedeHus o
KOMOPOM BKIIIOYEHbl 8 eOUHbl peecmp
POCCUTICKUX NPOSPAMM OISl INEKMPOHHBIX
BLIYUCIUMETILHBIX MAWUH U 6A3 OAHHDIX.

Mnozoghynxyuonanvroe
yempoucmaeo
(npunmep,
Konup)

cKauep,

Tun ycmpoticmea: MuocogyHnkyuonanvHoe
yCmpoucmaeo (MDY), [[semnocmp
neuams.  uepHo-Oenas; Texnonoeus
neuamu: snekmpozpaguueckas (1azepras,
ceemoouoonas);, PDopmam newamu: He
meHee A4; Tun CKAHUPOBAHUSL:
NPOMANCHBLU/NIAHULEMHBLIL

BozmoocHocmb CKAHUPOBAHUSL 8
dopmamax: He meHnee A4, Cnoco6

wm.

nooknouenus: LAN, Wi-Fi, USB

28.00

HaumeHnoBanue HanpasJieHusi: «O0opyaoBaHue st 0011e00pa3oBaTebHbIX
OpraHu3anuii, ABJISIOINXCS MAJTOKOMILIEKTHBIMI»

HaumeHnoBaHue pasaeJja: «ECTeCTBEHHOHay‘IHaH HaNpaBJICHHOCTb»

[ugpposas
nabopamopusi

Ouonocuu
(yuenuueckas)

no

Obecneuusaem 8bINOIHEHUE
nabopamopHulx pabom HaA YpoKax no
OUONO02UU 8 OCHOBHOU WKOJIE U NPOEKMHO-
1 CCIe008aMeNbCKOU oesimenbHOCmu
vuawuxcs. Komnnexmayus: Becnpogoonoti
MYIbmMUdamuukx  no  ouonocuu ¢ 5-10
ecmpoenHbiMu  oamuukamu.  Jlamuuk
GIANCHOCU ¢ OUANA30HOM — U3MeEPEeHUs.
0...100% Jlamuuk  oceewjeHHOCMU  C
ouanazoHom usmepeHust ve yoce yem om ()
0o 180000 ax Jamuux pH ¢ ouanazonom

uim.

usmepenusi He yxce yem om (0 oo 14 pH

74.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

/lamuuxk memnepamypsvl ¢ OUANA30HOM
usmepenusi He yace uem om -20 0o +140C
/lamuux  memnepamypvl  OKpydHcarowell
cpeovl ¢ OUanazoHOM USMEPEHUs. He Ve
uem om -20 0o +40C Axceccyapwi:
3apsaonoe  ycmpoticmeo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
FEnergy  Kpamxoe  pykosoocmeo  no
brcnayamayuu  yugposou 1abopamopuu
Lugposasn sudeoxkamepa c
MemaniuyecKum Wmamueom, paspeuienue
ne wmenee 0,3 Mnukc Ilpoepammmnoe
obOecneuenue Memoouueckue
pekomenoayuu He Mmenee 30 pabom
Vnaxoexa  Hanuuue  pycckosa3vluHo20
cauma n000ePIHCKU, Hanuvue
6UOEOPONUKOB

[ugposas
nabopamopuisi

umuu (yuyenuyeckast)

no

Obecneuusaem BbINOJIHEHUE
nabopamopHvlx pabom N0 XUMUU HA
VPOKAX 8 OCHOBHOU WKOJNE U NPOEeKMHO-
1CCIIe008aAMENbCKOU oesimenbHOCmuU
VUAUUXCAL. Komnnexmayus:
becnpo8oOoHoll MyIbMUOaAM4UK O XUMUU C
3-Ms1 6cmpoerHbIMU Oamuukamu. Jlamuux
pH ¢ ouanasonom uzmepernus He yoice uem
om 0 00 14 pH  Jamuux
91eKMPONnpoBOOUMOCU ¢ OUANAZOHAMU
usmepenusi He yowce yem om 0 0o 200
mkCm; om 0 oo 2000 mxCm; om 0 0o
20000 mxCwm Jlamuuxk memnepamypsl ¢
OUANa3oHoOM U3MepeHUs He Yice YyeM om -
20 0o +140C Omoenvuvie Oamuuxu:
/[amuux onmuueckou niomuocmu 525 Hm
Axceccyapubi: Kabens USB
coeOuHumenvHolll 3apsaoHoe YCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pykosoocmeo no
brcnayamayuu  yugposotl  1abopamopuu
Hab6op J1abopamopHou OCHacmKu
[Ipoepammnoe obecneuenue
Memoouueckue pexomeHOauuu He MeHee

uim.

40 pabom Hanuuue pyccKosA3bIYHO2O

74.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

cauma Hanuuue

61L0EOPONIUKOS.

Nn000ePIHCKU

Lugposasn
nabopamopusi no

Qduzuke (yueHuueckas)

Obecneyusaem 8bINONIHEHUE
DKCNepUMeHmMos8 no memam Kypca Quuxu.
Komnnexmayusi: becnposoornoii
myntbmuoamuux — no  gusuke ¢ 6-10
ecmpoennviMu  oamuuxkamu:  L{ugposou
oamyux memnepamypsl ¢ OUANA30HOM
usmepeHus He yxce yem om -20 oo 120C
Lughposoii oamuux abconomHo2o
oaenenusi ¢ OUANA30HOM USMEPEHUs He
vorce uem om 0 oo 500 «xlla Jamuux
MACHUMHO20 ~ NOJsL ¢ OUANA30HOM
usmepenusi He yoice wem om -80 0o 80 mTn
/lamuuk Hanpsdicenus ¢ OUANA30HAMU
usMepeHus: He yaice yem om -2 0o +2B; om
-5 0o +5B; om -10 oo +10B; om -15 oo
+15B Jamuux moxa ne yoice uem om -1 00
+1A4 Jlamuux akcenepomemp C
noxkazamensamu He menee yem: 2 g; +4 g;
+8 g Omoenvuvie ycmpoticmea: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B
Axceccyapuol: Kabenw USB
coedunumenvuulil 3apsaoHoe yCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koucmpykmop 05
nposedenusi oxcnepumenmos  Kpamxoe
PYKOBOOCMBO NO IKCHLyamayuu yugpposotl
nabopamopuu Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue PYCCKOAZbIUHO20 caima

wm.

noodoeporcku Hanuuue euoeoponukos.

74.00

HaumenoBanue paznena: «kKomnboTepHoe 000pyaoBaHHe»

MHnoeopyHkyuonanvHoe
yempoucmeo

(npunmep,
Konup)

cKamep,

Tun ycmpoticmea: Mnozogyukyuonanvroe
VCmMpoUucmeo (MDY), [[semnocmo
neyams.  uyepHO-Oenas; Texnonozus
neuamu: snekmpozpaguueckas (1azepHas,
ceemoouoonas);, PDopmam nedamu: He
MeHee A4, Tun CKAHUPOBAHUSL:
NPOMANCHOLU/NIIAHUEMHBLIL

uim.

Bozmooicnocmo CKAHUPOBAHUA 6

37.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

dopmamax: ne menee A4; Cnoco6
nooknowenus: LAN, Wi-Fi, USB

Hoymoyx

Dopm-gpaxmop:  HOYMOYK, Paszmep
Ouaconanu. He MeHee 15.6 Orwotimos;
Paspewenue sxpana: Full HD, Quad HD
U Ultra HD; Obuwuii obvem
VCMAHOBNEHHOU ONepamueHOU NAMAMU: He
menee 8 I'oaum; Maxkcumanvuolii oowUL
noooepocusaemvlli. 006veM ONepamueHoll
navamu: ne meree 16 ['oaum; Obvem SSD|
Hakonumens. He MmeHee 240 [oaum;
becnposoonas cesazv: Wi-Fi; Koauuecmeo
ecmpoennvix 6 kopnyc nopmog USB: ne
meHee 2, U3 KOmopwix He MeHee 1 00JHCHO
ovimb  USB  eepcuu mne Huoice 3.0,
Paspewenue 636-kamepvl, Mnukcenb: He
menee (0.3, Bcmpoenwnwiii  muxpogon,
Knasuamypa ¢ packiaokou u MapKuposKoll
knaeuws QWERTY/UI[YKEH, Iooodepaicka
cmanoapmos becnposooHoll CB531L:
802.11a/b/g/m/ac;  [IpouzsodumenbHocmp
npoyeccopa (3uauenue noxazamens «CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»

http://www.cpubenchmark.net/laptop.html):
He menee 5000 eounuy;, Hanuuue
MAHUNYISIMOPA Mbllb 8 KOMNJIeKme: 0d;
Yemanoenennas onepayuonnas cucmema c
epaghuueckum NOJIb308AMENbCKUM
unmepgeticom, ceeoenusi 0 KOMOPOM
BKIIIOUEHbl 8 €OUHbIU peecmp POCCUUCKUX|
npocpamm ons 9JIeKMPOHHBIX]
BLIYUCTUMENILHBIX MAWUH U 0a3 OAHHBIX,
Yemanoenennwiii naxem ogucrozo
NnpOCPAMMHO20 obecneuenus,
coemecmumozo c YCMAaHOBIEHHOU
ONnepayuoHHoU cucmemou, CceeoeHus o
KOMOPOM BKIIIOYeHbl 8 eOUHbl peecmp
POCCULCKUX NpocpamMm Ojisi DJIeKMPOHHbIX|

BLIYUCTUMENbHBIX MAWUH U 0A3 OAHHBIX.

wm.

259.00

HaumenoBanue pasjaesa: «/lonmosHuresbHoe 000py10BaHNE»
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHUs

KoanuecTrBo

[ugposas
nabopamopusi

DKOJ102UU

no

Obecneuusaem  npoeedeHue  yueOHO2O
DKON02UYECKO20 MOHUMOpUH2A
UHCMPYMEeHmManbHbiMu Memoodamu. Habop
NpUMEHAemcs Npu  U3Y4eHuu 9KO0JI02UlU,
buonocuu, Xumuu, eeoepaghuu u
npupoooseoens, a makoice ol
UHOUBUOYATILHBIX ucciedo8anus u
NPOEKMHOU  0esimeNbHOCMU  WKOJIbHUKOS.
Komnnexmayusi: becnposoomnoii
MYTbMUOAmMuuUK ~ no  KOJI02UHECKOMY
MOHUmMOpUH2y ¢ 8-10  8cmpoeHHbIMU
oamyuxamu:  Jlamyux — HUMPAM-UOHOE
[lamyux xnopuo-uonoe Jamuux pH ¢
ouanazonom usmepeHus ne yce yem om ()
oo 14 pH Jamuux enasichocmu ¢
ouanazonom usmepernus 0 - 100% Hamuux
0ceeweHHOCmUY ¢ OUANA30HOM U3MepPEeHUs.
He yorce wem om 0 0o 180000 ax Jlamuuk
memnepamypuvl ¢ OUANA30HOM U3MepPEeHUs
He yoice wem om -20 0o +140C Hamuux
91eKMpPONpPOBOOUMOCU ¢ OUANA3OHAMU
usmepenusi He yoice uem om (0 0o 200
mkCm;, om 0 0o 2000 mxCm; om 0 0o
20000 wmxCm  Jlamuux  memnepamypbl
oKpyxcaoweli  cpedvl ¢ OUANA30HOM
usmepenusi He yoice wem om -20 0o +50C
OmoenvHble 0amyuuku U MyTbMUOAMYUKU.
J[amuux 38YKa c @yuKyueu
UHMe2PUPOBaAHUsl C OUANA30HOM USMEPEHUS
uacmom ne menee yem om 50 'y 0o 8 kl'u,
/lamuuk 61ax%CHOCMU NOY8bL C OUANAZ0HOM
usmepenus ne yoce yem om 0 0o 50%
/lamuux okucu yenepooa ¢ OuanazoHoM
usmepenus ne yace wem om () oo 1000 ppm
Mynvmuoamuux onmuueckot niomHOCmu
u MymHocmu co 8CMPOEHHBIMU
oamuuxkamu: Jlamuuk ONMUYecKoly|
niomnocmu 470 HM ¢ OuanazoHom
usmepenuss om 0 oo 2 D Jlamuuk
onmuueckou niomuocmu 525 HmM
ouanazonom usmepenuss om 0 0o 2 D

wm.

/[amuuk onmuyueckou naiomuocmu 630 Hm ¢

37.00
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HaumeHnoBanue
Ne Kparkue npuMmepHbie TexHudyeckue | Exunnna
o0opynoBaHusi KoauvecTBo
/1 (PBIIO) xapakrepuctuxku (PBI1O) U3MepeHus

ouanazonom usmepenusi om 0 0o 2 D
/lamuuk ~ MymHocmu  pacmeopog - ¢
ouanazonom uzmepernuss om 0 0o 200 NTU
Axceccyapu: Kabenv USB
coedunumenvuoll (2 wm.) 3apsonoe
yempotuicmeo ¢ kabenem miniUSB  USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepoicensv 0151 3aKpenjieHus 0am4iukos 6
wmamuse Kpamkoe pykogoocmeo no
brcnayamayuu  yugposou 1abopamopuu

[Ipoepammnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
20 pabom Ynaxoeka Hanuuue

PYCCKOA3bIYHO20 — cauma  NOOOEepPIHCKU,
Hanuuue 8Uu0eopoIUKOs.




