MUHHUCTEPCTBO OBPA3OBAHHSI
CAXAJIMHCKOW OBJIACTH _

PACIIOPAXKEHUE
16.05. WAL _no__ 3 14~ fgy%/
Osxn0-CaxanmHek

O BHeceHHH M3MeHeHHI B pacnopsikeHHe MHHHCTepeTBa o0pasoBanusa CaxajHHCKOMH
obonactu ot 23.12.2021 Ne 3.12-1559-p «O0 yrBep:kIeHHH NPHMEPHOI0 MepevHs
000py10BAHHS, PACXOAHBIX MATePHAJIOB, CPEACTB 00y4eHHs H BOCIIHTAHHS /IS

cosznanmsi ¥ obecneveHnst PyHKUHOHHPOBAHHSA HEHTPOB 00Pa30BAHHUSA €CTECTBEHHO-
HAYYHOH M TeXHOJIOrHuecKoi HanpasaennocTell «Touyka pocra» B
0011e00pa30BaTe/IbHbIX OPraHH3aNHAX, PACIOJ0KEHHBIX B CEILCKOH MECTHOCTH H
MaJjbIx ropoaax, B 2022 roay»

Ha ocHoBaHMH mHchMa-coryiacoBanus ®@enepaibHoro omneparopa — OIAY
«lleHTp MPOCBETHUTENLCKUX WMHHIMATHB MUHKCTEpCTBAa TMpocBeleHus Poccuiickoit
Menepatn» ot 11.05.2022 Ne 100/1105-06 «O 1OBTOPHOM pPacCMOTPEHUH
MH(PACTPYKTYPHOTO JTHCTa Ha COOTBETCTBHUE €IMHOM TEXHOIOTHYECKOH Cpeien:

L. Buectn usmenenus B [lpuMepHBIi nepedyeHp 00OpPYAOBaHMA, PacXOIHBIX
MaTepuanoB, CpeAcTB oOyueHHMs W BOCMHTaHHMSA JUIS CO3JaHMd M obecredeHus
(GyHKIIMOHUPOBAHMS LEHTPOB 00pPa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTHYCCKOM
HarnpaieHHocreii  «Touyka pocta» B 00meoOpa3’oBaTeNbHBIX — OpraHH3aLIMAX,
PACIOJIOKEHHBIX B CEICKOW MECTHOCTH M MajblX ropojax, B 2022 roay, ¢ yueroMm
BHECEHHBIX HM3MEHEHUM pacrnopsuKeHHeM MHuHHcTepcTBa oOpasoBaHus CaxaJuHCKOH
obnactu ot 7 anpensi 2022 r. Ne 3.12-413-p, H3110KUB €r0 B HOBOH pelaKIMK COrJIaCHO
MPUIOKEHUIO K HACTOALIEMY PACIOPSIKEHHIO.

2 KOHTPOHB 3a MCIOJHEHHUEM HACTOAMIEr0 pacnopsKCHHA OCTaBJIAKD 34

co00}.

Ucnonustomuii 0013aHHOCTH MUHHCTPA N.A. IlInayenko

3.12-648-p (n)(4.0)



[TPUJIOXKEHUE

K pacropsuKeHUI0 MHHHCTEPCTBA o0OpazoBaHusA
CaxanuHckoi o0J1acTi

or 1605 Aodd Ne J’//,Z—fﬁﬁ—,/w

«YTBEPKICH»
pacropsuKeHHeM MUHUCTEPCTBA 0Opa3oBaHMs

Caxanuuckoii obnactu
oT 23.12.2021 Ne 3.12-1559-p

IpumepHbIil nepedenb 060py10BaAHNS, PACXOAHBIX MATEPHAJIOB, CPE/ICTB 00y ueH s
¥ BOCTIMTAHHS AJIsI CO3AaHMA H odecneyeHUs] PYHKIHOHHPOBAHUS IEHTPOB
0Gpa30BAHHS eCTECTBEHHO-HAYYHOI H TEXHOJOrHYecKoii Hanpasiennocrei «Touka
pocTay» B 0611e06pa30BaTEIbHBIX 0PraHH3AMMSX, PACHOJI0KEHHBIX B CeJIbCKOH
MEeCTHOCTH M MAJIBIX ropoaax, B 2022 roay

Hanmenopanue
Ne Kparkue npumepHbie Texuudeckue | Eannnua

obopyaoBaHus
(PBIIO) xapakTtepuctuku (PBIIO) H3MepeHHs]

Haumenopanue nanpasiaenusi: «bazosan (06a3amenbHan 4acmy)y
HaumenoBanue
pazaena:
«EcTecTBeHHOHAYYHAs
HAMPABIEHHOCTH)

KoaudecTBo

Obecnequsaem 6blNOAHEHUE
OKCHEPUMEHINO8 NO MEMAM KYPCA (DUSUKU.
Komnnexmayus: becnpoeodnoii
vynbmudamyux no gusuxe ¢ 6-10
scmpoennvimu oamuuxamu: Lugposoi
Damuux memnepamypol ¢ QUANA30HOM
wsmepenus ne yoce vem om -20 0o 120C
[ [uhposoii damuux abconiomno20 0asneHus
udposas c duanazonom usmepenus we yoce yem om ()
oo 500 klla [Jamuuk MazHUmMHO20 nOJSL C

rabopamopus no 5

uanazonom usmepenus ne yce yem om -80
huzuxe (yuenuveckas)

00 80 mTn Jamuuk Hanpasicenus ¢

Ouanazonamu uzMepeHus He yoice 4em om -2
0o +2B; om -5 0o +5B; om -10 0o +10B;
om -15 0o +15B [lamuux moka ne yorce
yem om -1 0o +1A4 [amuux axcerepomemp
c noxazamensamu He menee yem: £2 g; +4 g;
&8 g Omoenvuvie yempoiicmea: USB
ocyunrozpag ne menee 2 kanana, +/-10 B
Axceccyapwr. Kabenv USB

wm. 45.00

3.12-648-p (m)(3.0)
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n/n

HanmenoBanue
obopy10BaHHS
(PBITO)

KpaTkune npuMepHbIe TeXHHYECKHE
xapakrepuctuku (PBI1O)

Enunnna IK
n3MepeHus!

0JIHYECTBO

coeounumenvHblil 3apaonoe YCmpoucmeo ¢
xabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxkmop 0ns
nposedenus akcnepumenmos Kpamkoe
PYKOBOOCMBO NO IKCHAYAMAYUU YUPPOBOT
nabopamopuu Ilpoepammuoe obecnevenue
Memoouveckue pexomenoayuu (40 pabom)
Hanuuue pycckos3pluno20 cauma
noodepoicku Hanuvue 6u0eopoiukos.

Lugpposas
nabopamopust no

xumuu (yueHuveckas)

Obecnevueaem golnoHenue 1abopamopHix
pabom no xumuu Ha ypoxkax 6 OCHOGHOU
WIKOIE U NPOEKIMHO-UCCNCO08aMENbCKOT
Oessmenvrocmu yyawuxca. Komnnexmayus:
becnpoeoonol MyTbmudamuux no Xumuu ¢
3-ms gempoennsImu damyuxamu. Jlamyux
pH ¢ duanazonom usmepenus ne yoice yem
om 0 0o 14 pH [Jlamuuk
NEKMPONPOBOOUMOCMU € OUANAZOHAMU
usmepenus e yoice yem om 0 0o 200 mxCm;
om 0 do 2000 mxCxm; om 0 0o 20000 mxCm
Hamuux memnepamypwvl ¢ OUana3oHoM
wsmepenus ve yoce yem om -20 0o +140C
Omoenvrble damyuku: Jamyux
onmuyeckou niomuocmu 525 Hm
Axceccyaper: Kabens USB
coedunumenvuulii 3apaonoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pyxo6o0cmeo no
DKCnIyamayuu yugposou rabopamopuu
Habop nabopamopnoit ocnacmxu
IIpozpammnoe obecneuenue
Memoouueckue pexomenoayuu ne menee 40
patom Hanuvue pyccroasviunozo cauma
noooepaicku Hanuvue 6u0eopoiuxos.

uim.

45.00

Lugpposas
nabopamopust no
Guonozuu
(yuenuveckas)

Obecneuueaem GulNONHeHUE 1aOOPAMOPHbIX|
pabom na ypokax no 6uono2uu 6 0CHOSHOU
WwiKoe U NPOEKMHO-UCCNEO06AMENbCKOU
Oessmenvrocmu yuawuxcs. Komnnekmayusa:
becnpo600H0l MyTbMUOAmMYUK no 6uo02uU
c 3-10 6cmpoennbimu oamyuxamu: [Jamyux
BAANCHOCIU C OUANASOHOM USMEPEHUS
0...100% Jlamuux oceewyenrnocmu ¢
Ouanazonom uzmepenus me yce yem om 0
0o 180000 ax Jamuux pH ¢ ouanasonom
usmepenus ne yoce yem om 0 0o 14 pH
Jlamuux memnepamypul ¢ OUAnNa3onom
uzmepenus ne yoice wem om -20 0o +140C
Jlamyuux memnepamypol OKpyACaroujei

cpedbl ¢ QUANA30HOM USMEPEHUS. He Yoice

wim.

45.00




n/n

HaumenoBpanmue
obopyroBaHus
(PBIIO)

Kparkne npuMepHbIe TeXHHUECKHE
xapakrepuctuxu (PBI10)

Eanunna
H3MepeHHs

!KOJIH'-ICCTBO

uem om -20 0o +40C Axceccyapwi:
3apsionoe yempoiicmeo ¢ kaberem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pyko60o0cmeo no akcniyamayu
yughposoii rabopamopuu Lugpposeas
BUOCOKAMEPA € MEMANTUYECKUM
wimamugom, paspeutenue ne menee 0,3
Mnuxc IIpoepammnoe obecneuenue
Memoouueckue pexomendayuu ne menee 30
pabom Ynakoska Hanuvue pyccrkoaszvtunoo
cauma noooepaIICKU, HaIUdUe 6UOeOPONUKOE.

HanmenoBanue
paszznena:
«KoMmmnbrotepHoe
000pyAOBaAHHE )

M®Y (npunmep,
ckauep, xonup)

Tun yempoiicmea: Muozogynxkyuonanvroe
yempoticmeo (M@Y); Lleemnocmeb newams:
uepro-benas; Texnonozus nevamu:
oexkmpozpaguueckas (1a3epHas,
ceemoouoonas);, Popmam newamu: ne
venee A4; Tun ckanuposanus.:
NPOMAINCH LI/ NAAHUE MHbLL,
B03M0JICHOCTb CKAHUPOBAHUS 6
popmamax: ne menee A4, Cnocod
noorxmovenus: LAN, Wi-Fi, USB

15.00

Hoymoyx

Dopm-hakmop: noymbyk,; Paszmep
Ouazonanu: ne menee 15.6 010Umos,
Paspewenue sxpana: Full HD, Quad HD
wau Ultra HD; Obwuii o6vem
VCMAHOGICHHOU ONePAMUBHOL NAMAMU. He
venee 8 I'baum; Maxcumanvuwiii 06wutl
noododepcusaemuitt 06vem onepamuerou
namsamu: ne menee 16 I'baum; Obvem SSD
narkonumens: ve menee 240 I'oaum;
becnpoeoonas ceasw.: Wi-Fi; Konuvecmeo
scmpoennulx 6 kopnye nopmoé USB: ne
wenee 2, uz komopuix He menee | 00nIcHO
ovims USB sepcuu He Hudice 3.0;
Paspewenue 836-kameput, Mnuxcenw: ne
uenee 0.3; Bempoennviii MUKpOGhoH;
Knrasuamypa ¢ packnaoxkoii u MapkuposKkou
knasuw QWERTY/HIJVKEH; IToddepocka
cmandapmog 6ecnpo6ooOHO C6A3U.
802.11a/b/g/n/ac; IpouszsodumenbHocmb
npoyeccopa (3navenue nokazamens «CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop. html):

ne menee 5000 eounuy; Hanuyue

45.00
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i/

HaumenoBanue

obopyaoBaHHs
(PBITIO)

KpaTkue npuMepHbie TeXHHYECKHE
xapakrepuctuku (PBITIO)

Enunnna
H3MepeHHst

OJIHYECTBO

MAHURYASMOPA Mblllb 6 KOMRIEKMe: 0d,
Yemanoenennasn onepayuonnas cucmema c
epaguueckum noNbL306AMeENbCKUM
unmepeticom, c6edeHus 0 KOMopoM
GRIIOYEHbl 8 COUHBLI PEECp POCCULICKUX
npo2pamm OJist INEKMPOHHBIX
GOLYUCTUMETBHBIX MAWUH U 0A3 OAHHbBIX,
Vemanoeaennuiil nakem opucnozo
NpoepamMmHozo obecneveHus,
COBMECMUMO20 C YCMAHOGIEHHOU
OnepayuoOHHO cUucmemotl, c6e0eHus 0
KOMOPOM BKIIOUEHBI 6 COUHBLI peecmp
poccuiickux npoepamm O INeKMpPOHHbIX
BLIYUCIUMETLHBIX MAUUH U 6A3 OGHHBIX.

HanmenoBaunue Hanpasiaenusi: «Jonoinumensnoe 0bo,

pyooeaniie)

HaumeHnoBanue
paszena:
«KomnerorepHoe
000py/1I0BaHHE Y

Hoymbyx

Dopm-ppaxmop: noymbyx; Pazmep
duazonanu: ne menee 15.6 0wuimos;
Paspewenue sxpana: Full HD, Quad HD
wunu Ultra HD; Obwuti o6vem
YCMAnOBIEHHOU ONEPAmMUGHOT NAMAMU. He
menee 8 I'baum; Maxcumanvnviti 00upuil
noodepaicusaemvlil 00vem onepamueHou
navamu: He menee 16 I'oaum; Obvem SSD
narxonumens.: ne menee 240 I'oaiim,
becnposoonas ceaze: Wi-Fi; Konuuecmeo
scmpoennix 6 kopnyc nopmoe USB: ne
wmenee 2, us Komopuix He menee 1 00NCHO
6otmy USB eepcuu e nuoice 3.0,
Paspeuierue 636-kamepni, Mnukceio: ne
vienee 0.3, Bempoennuiii MUukpogon,
Kiasuamypa ¢ packiaokoil i MapKupo6Kou
knasuw QWERTY/HIIVKEH; Iloodepacka
cmanoapmog becnpo6oOHOI CEA3U.

802. 1 1a/b/g/wac; ITpouzeodumenvrocme
hpoyeccopa (3uavenue noxasamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance
http://www.cpubenchmark.net/laptop. html):
e menee 5000 eounuy, Hanuvue
WAHURYIAMOPA MblUlb 8 KOMIIEKMe. 0d;
Vemanosnennas onepayuoHxas cucmemd ¢
epaguieckum noIb306amenbCKUM
unmepgheicom, c6e0enUs 0 KOMopom
GKAIOYEHBL 6 COUHbLI PEeCmp POCCUUCKUX

pocpamm Ons INeKMPOHHBIX

uim.

17.00




n/n

HaumeHoBaHue
000py10BAHHS
(PBITIO)

Kparkune npuMepHble TEXHHYECKHE
xapakrtepucrukn (PBIIO)

Epunnna
3MEpeHHs

Kosmmuecrso

BLIHUCTUMENbHBIX MAUWUH U a3 OAHHBIX,
Vemanosnennuiii nakem ogucHozo
npoepamMmnozo obecneyenus,
COBMECMUMO20 C YCMAHOGAEHHOU
ONEPAyUOHHOTL CUCMEMOT, CEEOCHUA O
KOMOPOM 6KIIOHYEHbL 6 OUHBLL peecmp
POCCUTICKUX NPOZPAMM O/ DNCKMPOHHBIX
GOLHUCTUMENLHBIX MAUUH U DA3 OAHHBIX.

HanmenoBanue
pazaena:
«TexHonornuyeckas
HalpaBJIeHHOCTE )

ObpazosamenvHelil
KOHCMpYKmop 0.
npakmuxu 61041020
NPOSPAMMUPOBAHUSL C
KOMRIEKIMOM
0am4uKos

Pobomomexnuueckuii Habop npeoHasHaien
015 U3YHEHUSL OCHOB PODOMOMEXHUKYU,
Oemanet, Y3108 1 MEXAHUIMOG,
HeoOx00UMbIX 01 CO30aNUA
pobomomexnuveckux ycmpoiicme. Habop
npeocmaeasem cobol KOMnIeKm
CMPYKMYPHBIX 21EMEHMO0B,
COCOUHUMENbHBIX INEMEHMOE U
BIEKMPOMEXHUHECKUX KOMNOHEHMOS.
Habop nozeonsem npo6ooums
bKCnepUMenmbl NO npedmemy QusUKa,
€030a6ambp U NPOZPAMMUPOBAMb
cobupaemvie M0OOeNU, U3 KOMNOHEHMOS,
6X00UX 8 e20 cocmae, paboyue mooenu
WMOBUNBHBIX U CMAYUOHADHBIX
POBOMOMEXHUYECKUX YCmPOUCme ¢

(8 MOMAMUZUPOBANHBIM YNPAGIEHUEM, 6
/MOM YUCTE HA KONECHOM U 2YCeHUYHOM
X00Y, a Maxdice KOHCMPYKYutl, OCHOBAHHBIX
1A UCNONL30BANUU PASIUYHBIX BUO0B
nepedady (6 mom 4ucie YepeaHHsIx U
3y0uamuIX) G MmaKaice pulyazos.
Bempoennbie becnpogoonsle cemeeve
pewenus (Wi-Fi u Bluetooth),
BO3MOICHOCMb UHME2PAYUL C DECNIamMHBIM
obraynwvim 10, obecnevusarom
BO3MOACHOCMb NPAKMUYECKO20 U3YYEeHUS
MexHoN02UN UHMEpHema eeujell U OCHO8
UCKYCCMBEHHO020 UHMENIeKmA.
Obecneyusaemcs 603MOICHOCTb
06veduHeHUs HeCKONbKUX po6Omos,
cobpantblx U3 n0O0OHIX HabopPos, 6
epynnbL ¢ CeMesbIM 63AUMOOCUCMEUEM.
[IpedycmompeHra onyuoHanbHAsA
BO3MOICHOCMb PACULUPEHUA
00RONHUMETLHBIMY KOMROHEHMAMU (He
BXOOAUUMU 6 CMAHOADIMHYIO

uim.

17.00
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Haumenosanue
No KpaTkne npuMepHbIie TEXHHYECKHE Ennnuna
obopyaoBaHus [Kosn4ecTBO
n/n (PBIIO) xapakrepuctukn (PBIIO) H3MepeHHs

KOMNIIEKMAayuio), NO360NMI0UUMU UZYHAMb
MexHUYecKoe 3peHue 1 NPOMbIULIEHHYIO
pobomomexnuxy. Ilpedycmompena
6O3MOdCHOCMb pabomel Habopa ¢
QonoTHUMENbHBIMU 0ONAYHBIMU CEPEUCAMU.
IIpedycmompervt MUHUMYM 064
MpoZpaMMupyeMsvlx KOHMpoLIepa 6
MAACTUKOBBIX KOPNYCAX, NO3EONAIOUJUX
ooHospemeno cozoasams 2 6apuanma
poBOmMos pasnuinozo HA3HAYEeHUA,
UMEIOWUX BO3MONCHOCTb pADOMbL KAK 6
NOMOKOBOM pedclme, MAK U AGMOHOMHO;
NO360NSIOUUX Peanu306amy obyuenue
NPOZPAMMUPOBAHUIO 8 HECKONbKUX CPeoax
pazpabomku Ha pasnuYHLIX A36IKAX (K
npumepy, 6 cpeoax Mblock, Arduino IDE,
ha szvikax Scratch, C, Python, micro
Python). Kax murnumym 0Our u3
KOHMPONNEPO8 UMeem 6CMpOEeHHYIO
onepayuonnylo cucmemy, cmpoennvie Wi-
Fi u Bluetooth, nopm 0 nooknlo4eHus
n0CAe006AMENLHO COCOUHACMBIX BHEUHUX
yempoticmé (ne mernee 20 00HO6peMenHO
nooxmouaemvlx yempoicme). Kax munumym
0O0UH U3 KOHMPONNIEPOE UMEem
603MONICHOCMb 0OHOBPEMEHHOU 3aNUCU He
venee 8 npozpamm, ¢ 603MOICHOCNBIO
nepexnovenus medicoy numu. Kax munumym
00UH U3 KOHMPOINEPOE UMeem
nosnoyeemuwiti oucnieil (IPS),
NO360NAI0UUL BBI60OUML OAHHBIE C
Damyuxoe 6 sude mabauy u 2paguxos, a
marioice co30aeams GCMPOEHHDBLE 6
KoHmporep eudeouzpvl. Konuuecmso
CeHCOPOG U UCROTHUMENbHBIX YCMPOUCMS,
BCMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOE, - He
wenee 10 wm. Qbwee konuyecmeo
nemenmoe 8 Habope He menee 400 wm., 6
moMm yucne nooKIoNaemMvle MoOyu. -
Bluetooth modynv, - 060UHOU Oamyux
IUHUU, - VIbIMPA3EYKOE0U OaMYUK
paccmosnus, - 0amyux yeema, - Oamyux
acanus anexkmpomexanuyeckut, - IR
MOOYIb, - MOMOP NOCMOAHHO20 MOKA €
DedyKmopom — ne menee 2 wim., -
cepeonpusod, - nyibm OUCIAHYUOHHO20
ynpaenenus IR. Habop oondicen Gbime
VKOMANCKIMOBAH AKKYMYIAMOPHLIMU

Gamapesmu. IIpoepammuoe obecneyenue,
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n/n

HaumeHnoBanue
obopynoBanus
(PBIIO)

Kparkne npuvepHbie TEXHHYECKHE
xapaxrepuctuku (PBIIO)

EanHuna
H3MepeHus

Koau4gecTBO

Lcnonb3yemoe O NPO2PaAMMUPOCANUS
cobupaeMbix po6OMOMEXHUYECKUX MoOeetl
U yempouicme, 0019icHo bbimb 00cmynto
019 DecnIamHo20 CKAYUBANUA U3 cemu
Humeprem u nocnedyiouje2o
LCNONb30BAHUA.

Yemuipéxocesoil
yuebnvlil pobom-
MAHUNYIAMOop ¢
MOOYILHBIMU
CMEHHBIMU HACAOKAMU

Vuebnwitt pobom-manunyismop
MpeonasHayen Ons 0C80eHUs.

0Oy AIOUUMUCA OCHO8 PODOMOMEXHUKU,
015 NOO20MOGKU 00yHaiowuxes K
BHEOPeHUIO U nocaedylouemy
UCNONb30GAHUIO POBOMOE 6 NPOMBIULIEHHOM
npouseoocmee. Konuvecmeo oceii poboma
vanunyasmopa - vemsipe. Ilepemewjenue
uHCmMpyMeHma 6 npocmpancmee no mpem
0CAM QONINUCHO YNPABNAMBCA ULALOBLIMU
Osueamensmu. Hanpsoicenue numanus
wiazoewix Oeuzameneti we bonee 12 B.
Cepgodsuzameins 4emeepmotil 0cu O0NACeH
obecneyueams NOBOPOM UHCMPYMEHMA.
YVeon nosopoma manunynramopa na
OCHOBQHUU BOKPY2 BEPMUKANLHOU OCU He
menee 180 zpadycos. [lns onpedenenus
NOJ0ICEHUA MAHUNYIAMOPA NPU NOBOpOMe
BOKPY2 6ePMUKANLHOU OCU OONICEH
HCRONB306aMbCA dHK00Ep. Y2on nosopoma
3adnezo nieya manunyismopa ne menee 90
epadycos. Yeon nogopoma nepeonezo
nneva manunyisimopa we menee 100
epadycos. J{na onpedenenus noA0ICeHUA
Baone20 u nepedHe20 niey Mavunyiamopa
Q0DICEH UCNONB3068AMbCA 2UPOCKON. Yaon
nosopoma no yemeepmou ocu ne meree 180
epaoycos. [lonscna 6otmb 603MOIICHOCTL
ocHaueHus CMeHHbIMU HacaoKkamu
(Hanpumep, oepoicamens KapaHoauid unu
gromacmepa, npucocka ¢
cepeoosuUamenem, Mexanu4eckoe
zaxeammoe ycmpoucmeo ¢
cepsoosuzamenem, ycmpoucmeo O
1a3ePHOT 2PAsUPOBKYU UIU YCMPOUCME0 Ois
3 D-nevamu). Munumanenas komniexmayus
CMEHHBIMU HACAOKAMU. NHEEMAMUYECKUU
saxeam (NpUcoOCKa), Mexanu4ecKull 3axeam,
Hacaoka deporcament Ons
apandauia/mapkepa/pydky, Hacaokd
1epexo0OHUK 015 KpenieHus CO6MeCmumblx
KOHCMPYKMUBHbIX Oemane U

KOHCMPYKYUil, Hacaoka 1a3epHou

uim.

17.00




HaunmenoBanue
Ne Kparkue npumepHblie Texanieckue | Exnanna
0bopyaoBaHuA KoaugecTso
n/m (PBIIO) xapakrepucruxu (PBIT1O) H3MepeHHs

epasuposxu, Hacaoxa 3D-newamu (01
pabomut ¢ niacmukom PLA ¢ ouamempom
riumu 1,75 mm). Jonoicen 6bime ocHawyen
cepsonpusoooM OJ151 NHEBMAMUYECKO20 U
MEXAHUYECKO20 3aX6UMOE,

obecne usaroujuM 8paujeHue 3axeaienHo20
0OBeKma 60 6peMs nepemelyenus, nosopom
nepemeujaemo2o 00vekma 80Kpye
sepmuranbHoil ocu. [ns obecneyenus
DYHKYUOHUPOBAHUA NHEEMAMUYECKO20
saxeama 00axceH Oblmb OCHAUEH
BCMPOEHHOL 6 KOPNYC MAHUNYAAMOPA
nomnoit. JJonocrna Getms 603MONCHOCMD
NOOKMIOYEHUA OONOIHUMENbHBIX YCMPOUICING
(Hanpumep, mpancnopmepa, peavca Ons
nepemeujenus poboma, nyibma ynpaeieHus
muna OAHCOUCMUK, Kamepbl MAUUUHHO20
3penus, ONMUYecK020 0amyuka, Mooyis
Gecnpoeoonozo oocmyna). Pobom-
MaHunyIsmop 0ondiceH obecnevueams
nepemelyenie Hacaoky 6 NPOCMpPAHCMee,
akmusayuro Hacaoku, 603MOICHOCMb
NOTYYEHUA CUSHAN06 OM Kamepbl U
OamMYuK08, 603MOACHOCb YNPABLEHUA
DONONHUMENTLHBIMU YCMPOUCMEAMU.
Mamepuan xopnyca — anomunuil. Jfuavemp
paboueu 301bl (63 yuema HagecHo2o
uHCmpyMeRma u uemeepmotl ocu) ne menee
350 mm. Humepdpetic nooxnoyvenus — USB.
[onowcen umems 603MONICHOCHTL
agmornomHoU pabombul U GHEUHELO
yapasnenus. Jis 6Heulne20 ynpasienus
Qonocen Ovims nPedycmMompen nyiom,
nooxmouaemviii k pobomy no Bluetooth.
Vnpasnsiowuil konmponnep 0ondicer Ovlmo
coemecmum co cpeodott Arduino.
Vnpasnsiowguii KOHMpoLiep coeMecmum co
cpeooil npozpammuposanus Scraich u
szvikom npozpammuposanua C. [lonocen
obecneuusams nOGOPONT NO NEPELIM MPeM
0CAM 6 3a0aHNbII Y20 U HA 3A0AHHbBLU Y201,
MOGOPOM NO Yemeepmoil OCU Ha 3a0aNHbll
veon, dsudicere 6 koopounamut X, Y, Z,
nepemewyerue Ha 3a0anHoe paccmosHue no
koopounamam X, Y, Z, nepedaiy oanmwix o
mexyujem nonodIceHuU y2ioe, nepeoaiy
OAHHBIX 0 MEKYUUX KOOPOUHAMAX
uncmpymenma. Jlonsicen no0Oepicusans

nepemeujenue 8 0eKapmogoblX KOOPOUHAMAX
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n/n

Hanmenosanue
obopy1oBaHuA
(PBIIO)

KpaTkue npumepHbie TeXHHYECKHE
xapakrepuctuxu (PBIIO)

Ennauna
H3MepeHHS

KonuueerBo

U yenax nogopoma ocetl, ¢ 3a0anHou
ckopocmbio u yekopenuem. Tunol
nepemeujenil 8 0eKapmosblx
KOOpOUHamax.: O8UdINCEHUE N0 MPAeKmopuu,
QBudIcerue NO NPSIMOU MeJICcOy 0GYMS
moukamu, nepenpuleUeane U3 MoKy u
mouky (nepenoc obvexma). Kopnyc oondicer
Dbimb 6 3aUUUEeHHOM UCNOAHeHUe (Kraccd
me nHuowce IP20).

HaumeHnoBanHe
asjena:
«EcTecTBeHHOHay4Has
HanpaBIeHHOCTH )

Muxpockon yugposoii

Tun mukpockona: buonocuveckuit Hacaoxa
MUKpockona: MoHokyispuas Hasnavenue:
rabopamopnutit Memoo uccnedosanus:
ceemnoe none Mamepuan onmuxu:
onmuueckoe cmexno Yeenuvenue
mukpockona, kpam: 64 — 1280 Oxynapel.
WF16x Obvexmuser; 4x, 10x, 40xs
(noonpysicunennwviil) Peeonveeprnas
conoska: Ha 3 obvekmusa Tun nooceemxu:
Beprano unu c6emoouod Pacnonodicerue
nooceemru: 6epxuaa u Hudicrss Mamepuan
xopnyca: memann I[lpeomemnbitl cmonux,
i 90 Hemounuk numanus: 220 B/50 I'y
Yucno mezanuxcenei. 1

um.

17.00

Habop OI'3 no xumuu

B nabop 6xo0sm eecwvl nabopamopiuie
onexmponnvie 200 2, cnupmoska
l1abopamopHas, 60POHKA KOHUYECKas,
nanouxa cmexaannas, npobupra I1X-14 (10
WIMYK), CIAaKkan evicokull ¢ Hocukom BH-50
c Memkou (2 wmyxu), yununop
usmepumenvHolii 2-30-2 (cmexnannulil, ¢
pUmMePmot KpeltKou), wmamue 0.1
npobupok na 10 enézo, 3axncum
POOUPOUHBLI, Wnameib-10dicevka (3
Wimyku), Habop raxkoHoe O XpaHenus
pacmeopos u peakmueos (06vem graxona
100 ma - 5 komnaekmos no 6 wimyx, 0ovem
praxona 30 ma - 10 komnnexkmos no 6
WUIMYK), YUNUHOD USMePUMEeNbHbIU C
Hocuxom 1-500 (2 wumyxu), cmaxau
euicoxuut 500 ma (3 wumyku), nabop epuei
0111 MbImMbA NOCYOLL (epuL ONA MblMbs
npobupox - 3 uimyku, eput Olist Mblmes K010
- 3 wimyru), xanam 6envlii x/0 (2 wmyku),
nepuamKu pe3unoeble XUMUYecKue cmoukue

(2 wmyKu), ouKu 3auumHsle, Quibmpsl

uim.

17.00
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n/n

HaumeHnoBaHHe
obopynoBaHus
(PBIIO)

Kparkue npumMepHbie TEXHHYECKHE
xapakrepucruku (PBIIO)

Exnunna
H3MepeHHs

oymadcnete (100 wmyx), eopioyee ons
cnupmosok (0,33 1). B cocmae nabop
6X005IM peaKmuebl. aOMUHUL, JICeneso,
CONANAA KUCTOMA, MEMUTOPAHIC,
hernonrgpmaneun, ammuar, nepokcuod
6000poda, HUMpam cepeopa u opyaue; 6
0Owett crodchocmu - 44 pasnuunvlx
Gewyecms, UCNOIb3YEMbIX 015l COCMABNEHUA
KOMRIICKMOB Peakmueos npu npoGeoeHuil
9K3AMEHAYUOHHBIX IKCREPUMEHIMOB 1O
KYPCY WKONLHOU XUMUL.

Haumenosanue nanpasiaenusi: «baszoean (oda3amenvHan 4acms)

WIKONa)»

(ManoKoMnAeKmMHAA

HaumenoBaHue
paszaena:
«EcrecTBeHHOHAay4YHas
HaNnpaBJIeHHOCTh
(MaJIOKOMIUIEKTHas
LIKOJIA) »

[ [ugpposas

jrabopamopus no
huszuke (yuenuveckas)
(ManokoMniexmmas
wikona)

Obecnevusaem 6blnoONHEHUE
DKCNEPUMEHMOB RO MEMAM KYPCa (UsuKu.
Komnaexmayus.: becnpoeoonot
MYTMUOamMuuK no gusuxe ¢ 6-10
scmpoennvimu oamuuxamu: Lfugpposou
Oamyux memnepamypel ¢ OUANA30HOM
usmepenus ne yoce yem om -20 0o 120C
[[ughpoeoit 0amuux abcoromHo20 0agneHuA
c Ouanaszorom usmepenus e yoice yem om 0
0o 500 kITa Jamuux mazHuUmHo20 nois ¢
Duanasonom usmepenus He yce vem om -80
00 80 mTn JJamuux nanpsicenus ¢
Quanazonamu usMepenust He yjce Yem om -2
00 +2B; om -5 0o +5B; om -10 0o +10B;
om -15 0o +15B Jamuux moka He yoice
wem om -1 0o +1A4 JJamuux axcenepomemp
c noxkazamensamu He meree yem: £2 g; +4 g;
L8 g OmoenvHvie yempoticmea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B
Arceccyapel: Kabenv USB
coedunumenvuwiil 3apsonoe ycmpoiicmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxkmop oas
nposedenus akcnepumenmos Kpamxoe
PYK0B0OCMBO NO dKCHIYaAmMayuu Yugposo
nabopamopuu Ilpoepammuoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckoaA3ul4HO20 cauma
noodepacku Hanuvue 6u0eopoiuxos.

4.00

[{ughposas

Obecnevusaem bINOIHEHUE N1ADOPAMOPHBIX

4.00

uim.

KoangecTBo
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HanmenoBanue
obopyaoBaHus

i (PBIIO)

KpaTkue npumepHbie TEXHHYECKHE
xapakrtepuctuxkn (PBIIO)

Enunnna
H3MepeHHst

0JIHYECTBO|

nabopamopust no
xXumMuu (y4enuveckasn)

pabom no XuMuu Ha ypoxax 6 OCHOGHOU
WUIKONE U NPOEKMHO-UCCAe008aMeNbCKOU
OesimenvHocmu ydawuxci. Komnnexmayus:
Becnpo800HOt MYTbMUOamyux no Xumuu ¢
3-MsL BCmMpoeHHbIMU Oamyukamu: [Jamuux
pH ¢ Quanazonom usmepenus He yice 4em
om 0 do 14 pH Jlamuux
DJIEKIMPONPOBOOUMOCIIU ¢ OUANAZOHAMU
uzmepenus He yoice yem om ) 00 200 mkCm;
om 0 0o 2000 mxCm; om 0 0o 20000 mxCwm
Tamuuk memnepamypwl ¢ OUanasoHom
uzmeperus ne yoice yem om -20 oo +140C
Omoenvuvie oamyuxu. Jamuux
onmuyeckou niomuocmu 525 um
Axceccyapul: Kabdenw USB
coeounumenbHbulll 3apioHoe yempoucmeo ¢
katenrem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykoeoocmeo no
HKCnyamayuu yugdpoeou rabopamopuu
Habop rabopamoproil ocHacmku
[IpoepammHoe obecneyenue
Memooduueckue pexomenoayuu ne memee 40
pabom Hanuvue pycckosasviuno2o cauma
noodepaicku Hanudue 6u0eoponuxos.

Lugpposas
nabopamopust no
buonozuu
(vuenuvecxkas)

Obecnevusaem ablnoOIHeHUe 1aD0PaAMOPHBIX.
pabom Ha ypokax no buonoeuu 6 OCHOBHOU
wikone U NPOeKMHO-UCCIe08ameNbCKOU
Oesmenvrocmu yiauyuxca. Komnnexkmayus:
Becnpogodnot Myabmuoamyux no 6uor02u|
¢ 5-10 6gempoennvimu oamyuxamu: Jlamyux
BRAXNCHOCMU € OUANA30HOM USMEPEHUSA
0...100% JJamuux oceewgennocmu ¢
Quanazonom usmepenus e yce yem om ()
0o 180000 rx Hamuux pH ¢ ouanazonom
usmepenus e yoice weam om 0 oo 14 pH
Hamuux memnepamypsl ¢ OUanasoHoM
usmepenus e yoce yem om -20 0o +140C
Hamuux memnepamypsl OKpyscarounjeni
cpedbl ¢ OUAnA30HOM UIMEPEHUS He Yice
yem om -20 0o +40C Axceccyapbi:
Bapadnoe yempoiicmso ¢ kabeaem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pykoeoocmeo no akcnayamayuu
wughposoii nabopamopuu Luppoeas
BUOCOKAMEPA ¢ MEMANIUYECKUM
wmamueom, paspeuierue ne menee 0,3
Mnuxc ITpoepammnoe obecneyenue
Memoouueckue pekomenoayuu ne menee 30

abom Ynaxoexa Hanuvue pycckoazslyH020

4.00
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n/n|

HaumenoBanue
obopyaoBaHuS
(PBI1O)

Kparkne npuMepHbie TEXHHYECKHE
xapakrepucrukn (PBITO)

Exunnnna
3MepeHHst

0/IHYeCTBO|

catima nod0epoIcKY, Haruvue 6UOeOPONUKOE.

Haumenosanue
paszena:
«KomneiorepHoe
obopyoBanue
(MaJIOKOMILIEKTHAs
IIK0JI1a)»

M®Y (npunmep,
ckanep, xonup)

Tun yempoiicmea: Muo2oynkyuonansHoe
vempoiicmeo (M®@Y); IJeemnocms nevamo.
yepHo-benas; Texnono2us nevamu:
bekmpozpaguyeckas (1azepHas,
ceemoouoonas); Popmam nevamu: He
wenee A4; Tun ckanuposanus:
MPOMAIACHBITY/ NAAHULENTHBLU,
BO3MOJICHOCMb CKAHUPOBAHUA 6
dopmamax: ne menee A4, Cnocob
nooxmouenus. LAN, Wi-Fi, USB

uim.

2.00

HoymbOyk

Dopm-pakmop: noymbyx,; Pasmep
Ouazonanu. He mexee 15.6 010UM06;
Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD; Obwuit o6vem
YCMAHOBIEHHOU ONePAMUBHOU NAMAMU. He
wenee 8 Ibatim; Makcumanvubiii 06wl
no0depoicusaemolii 00beM OnNepamueHoU
namamu: ne menee 16 I'6aiim; Obvem SSD
naxonumens: ne menee 240 I'baiim,
Becnposoonas ceaze: Wi-Fi; Konuvecmeo
ecmpoennbix 6 kopnyc nopmos USB: He
venee 2, uz Komopwix ne memnee 1 00NHCHO
Guimby USB eepcuu ne Huoice 3.0,
Paspewenue 836-kamepol, Mnukcennv: ne
wenee 0.3; Bcmpoennvliit MUKpOQOH,
Knasuamypa ¢ packiaokoil U MapKuUposKou
knasuw QWERTY/HLIVKEH; IToooepoicka
cmanoapmog becnpoBoOHOU CEAZU.!
802.11a/b/g/n/ac; IlpoussooumenbHocme
npoyeccopa (snavenue nokazamens « CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
htip://www.cpubenchmark.net/laptop.html):
ne menee 5000 eounuy,; Hanuvue
MAHUNYISMOPA MblUllb 8 KOMNAeKme: 0a;
Vemanoeénennas onepayuonHas cucmema ¢
epaghuyeckuMm nonb306amenbCKuM
unmepgeticom, cée0eHUs 0 KOMOPOM
BKNIIOYEHbL 6 eOUHDLI Peecp POCCUICKUX
npozpamm 08 I1eKMPOHHbIX
SHIYUCTUMENBHBIX MAWUH U 6a3 OaHHbLX,
Yemanosnennviii nakem oQpucroz2o

uim.

4.00
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HaumenoBanue
Ne Kpatkune npumepnbie Texaudeckne | Exnnnna
obopyroBanus 0JIHYECTBO)
m/n (PBIIO) xapakrepuctukn (PBIIO) H3MepeHHs

NPOSPAMMHO20 0becneyenus,
COBMECMUMO20 C YCMAHOBAEHHOU
ONePayUOHHOU CUCTNEMOT, C6€0EHUS O
KOMOPOM BKIIOHEHbL 8 €OUHBLU Peecmp
NOCCULICKUX NPOZPAMM ON5t INCKMPOHHBIX
GLIYUCTUMENIbHBIX MAUWUH U 6a3 OAHHbIX.




