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MUHUCTEPCTBO OBPA30BAHUSA U HAYKH
ACTPAXAHCKOH OBJIACTH

PACITOPSA/KXEHHUE
(.05, AOLY w A&

OO6 yTBep)aeHUH nH<ppaCprK'rpr0ro JUCTa IS CO3JaHUS U (PYHKUMOHUPOBAHUA B
001meo6pa3oBaTeIbHEIX OpraHU3aLUsIX, PACIONI0KEHHBIX B CEJIIBCKOM MECTHOCTH U Ma-
JBIX TOpOJaX, LIEHTPOB O0pa3oBaHUS €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH Ha-
npasieHHocTel «Touka pocra» B 2024 roxy

Bo ucnonHenne Meroaudeckux peKOMEHJAIUK N0 CO3AaHMIO U QyHKIIMOHUPO-
BaHUIO B 0011€00pa30BaTENbHBIX OpraHU3aIUAX, PACIIONOKEHHBIX B CEIBCKOW MECTHO-
CTH U MaJBIX ropojiaxX, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYE-
CKOM HampaBICHHOCTEH, HAaNpaBlIC€HHBIX MUCBMOM MuHUCTEpCTBa MpocBeleHus Poc-
cuiickoit @eneparun ot 30.11.2023 Ne TB-2356/02:

1. ViBepauThs mnpuiaraeMelii HHQpPaCTPyKTYpHBIH JIMCT MO8 CO3JaHUA U
(QyHKUMOHMpPOBaHUS B 00Ie00pa30BaTENbHEIX OpPraHU3alMAX, PACIOJIOKECHHBIX B
CEIBCKON MECTHOCTH U MaJIBIX FOpOJax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHn4YecKoi HanpasineHHocTel «Touka pocray» B 2024 roxy.

2. VrpaBleHUIO OpraHM3allMOHHOTO M IIpaBOBOro obecrmedeHus 0oOpa3oBaHUA
MUHHCTEPCTBA O0pa30oBaHUS M HAayKd ACTpaxaHCKOM 00J1acTd HalpaBUTh KOIHIO
HACTOAILETO PACTIOPSDKEHMS B CEMHUIHEBHBIN CPOK €O [OHA TPUHATHA IIOCTABIIUKAM
cripaBo4HO-11paBoBhIX cucreM «Koncynsrantl Locy OO0 «AUL] «Koncynsrantl tocy u
«"apant» OOO «Actpaxanp-I'apanT-CepBuc» Wi BKIIOUYEHUS B DJIEKTPOHHBIE Oa3bl
JaHHBIX.

3.l'ocymapcTBeHHOMY Ka3eHHOMY YYpEKACHHIO AcCTpaxaHCKoit obmactu
«Ciyx0a equHOro 3aKa3uuka B cepe 0Opa3oBaHUI» B CEMUIHEBHBIN CPOK pa3MECTHUTh
HACTOsAIIEE pacropsKeHHe Ha OQUIMaIbHOM CaiiTe MUHHCTEPCTBA B MHPOPMAIIMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTu «HTepHeT» http:/minobr.astrobl.ru.

4. KOHTpO/Ib 3a HCIOJIHEHHEM HACTOSIIEr0 pacHOpsDKEHHS BO3JIOXKUTH HA Ha-
YaJbHUKA YNPaBIEHUS Pa3BUTUSA OOLIET0, JOMOTHUTENIFHOrO 0Opa3oBaHHUs, BOCIIMTA-
TeNbHOM paboThl U coLMaNM3alMU JeTell MUHUCTEPCTBA 00pa3oBaHus U HayKu AcTpa-
xaHckoi obnactu A.1IO. CyxoHocoBa.

MuHuctp \\ ) M.H. llanax



YTBEPXJIEH
pacmopsKeHUeM
MHHHUCTEPCTBa 00pa3oBaHus

¥ HayK# AcTpaxaHCKo# 061acTu

or LEO3 LN 4K

HNudpacTpyKkTypHBIH JUCT
Ne HanmeHnoBanue KpaTkue npuMepHble TeXHHYeCKHe XapakTepucTHKH | Exnanna lKOJIH'lecTBO
n/njo6opynosanus (PBIIO) (PBITO) H3MepeHHUs!

AGNAIOWUXCA MATIOKOMNAEKMHbIMU "

HaumeHoBaHue HanpaBJieHus: "O0opydoeanue 014 001ie00pa3oeamenbHblX OP2AHU3AUUI, He

IHaumeHOBaHMe pa3zena:
"EcTecTBeHHOHayJHast
HaIpaBJIeHHOCTH"

[[ugposas

(yueHuueckas)

nabopamopus no usuxemoxa ne yoice vem om -1 0o +14 Jamyuk

"Obecneuusaem uINONHEHUE IKCNEPUMEHMO8 NO MeMaM
Kkypca guzuxu. Komnnexmayus: Becnpogoonoii
wmynbmuoamyuk no gusuxe ¢ 6-10 8CMPOEHHLIMU
Oamuuxamu: Lughposoii 0amuux memnepamypui ¢
OuanasoHom usmepeHnua e yoce yem om -20 oo 120C
[[ugpposoii 0amuux abconomnozo 0a8neHUs ¢
Ouanazonom usmepenus He yoce yvem om 0 0o 500 klla
Tamyux MazHumHo20 nons ¢ OUaNa3oHOM UBMEPeHUs. He
vorce wem om -80 0o 80 mTn [Jamuux HanpsasiceHus ¢
OuanazoHamu usmepeHus He yce vem om -2 0o +2B; om
-5 00 +5B; om -10 00 +10B; om -15 0o +15B [Jamuux

axcenepomemp c nokazamenimu He MeHee yem: =2 g; =4
g +8 g OmoenvHure yempoiicmsa: USB ocyunnoepag He
menee 2 kanana, +/-10 B Axceccyapui: Kabeno USB
coeOunumenvruiii 3apsaonoe ycmpoiicmgo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
[Koncmpykmop 015 nposedeHus 3KCnepuUMeHmos
\Kpamxkoe pyko8o0cmeo no s3xkcnayamayuu yugpoeoi
habopamopuu IMpozpammuoe obecneyenue
\Memoouueckue pexomenoayuu (40 pabom) Hanuuue
pycckoazviuHo20 calima noddepicku Hanuvue
suoeoponuxos.”

wm

42.00

[[ugposas
nabopamopus no
buonozuu (yuenuveckas)

"Obecnevusaem evinonneHue 1abopamopruix pabom Ha
VPOKax no 6uonocuu 8 OCHOBHOU WKONE U NPOEKMHO-
uccned08amenbCKou 0esimenbHOCMU Y4 aujuxcs.
Komnnexmayus: Becnpogoonoti mynemudamuyuk no
buonozuu ¢ 5-10 6cmpoenHvIMu amyuxamu. JJamyux
enasicnocmu ¢ ouanasorom usmepernua 0...100% Jamyvux]
loceeuyeHHOCmu ¢ OUANAa3oHOM UBMEPEHUS He Yiice YeM
om 0 0o 180000 nx Jamuuk pH ¢ ouanazonom
usmepenus ne yoce vem om 0 0o 14 pH Jamyux
memnepamypbl ¢ OUANA30HOM UIMEPEHUA He Yoice Yem
om -20 00 +140C Jamyux memnepamypel okpyrcarouei
cpedvl ¢ Ouanazonom usmepeHus He yoice vem om -20 00
+40C Axceccyaper: 3apsonoe ycmpoticmgo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamioe pyko8o0cmeo no skchiyamayuu yugpoeou
nabopamopuu Lfughposas eudeokamepa c
Memannuyeckum umamueom, paspeuienue ve meree 0,3
\Mnuxc IIpoepammroe obecneuenue Memoduueckue
pexomenoayuu ne menee 30 pabom Ynaxoska Hanuuue

wm.

YCCKOA3bIYHO20 Callma no00epiuCKU, Hanuiue

42.00
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(PBIIO)

EnnHuna
H3MEpPEHHUS

tKo.rmqecr BO

sudeoponuxos”

Hugposas
lnabopamopus no xumuu
(yueHuueckas)

"Obecneuugaem svinonHenue nabopamopruix pabom no
XUMUU HA YPOKAX 8 OCHOBHOU WiKONe U NPOEKMHO-
uccnedosamenvcko 0esamenbHOCMU Yy aujuxcsl.
[Komnnexmayus: Becnpo8oOHOU Mynbmudamyuk no
bcumuu ¢ 3-ms 6cmpoenHoimMu Oamyuxkamu: Jamyux pH ¢
OuanasoHom usmeperus He yxce yem om 0 0o 14 pH
Tamyux a1eKmponpo8ooumMocmu ¢ OUanasoHamu
usmepenusa He yoce wem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 00 20000 mxCm Jamyux
memnepamypbl ¢ OUanasoHOM USMEPEHUS He Yoice Yem
lom -20 00 +140C Omoenvrvie Oamyuxu: JJamyux
onmuuyeckou nmomnocmu 525 im Axceccyapui: Kabenw
USB coeounumenvhblii 3apsiOHoe ycmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
[Energy Kpamkoe pykosoocmeo no skcniyamayuu
yughposoii nabopamopuu Habop nabopamoproti
ocrHacmku Ilpozpammmuoe obecneuenue Memoouyeckue
pexomenoayuu He meHee 40 pabom Hanuvue
pycckoazbiyHo20 calima noodepaicku Hanuuue
suoeoponuxos.”

wm.

42.00

HanveHoBaHWe pa3nena:
" [IONIOJTHUTEIEHOE
o6opynoBaHue"

O6pazosamenvHuiii
Habop no mexauuxe,
MexampoHuke u
pobomomexnuke

"Habop oonoicer 6bimv npednasnayeH Ons npogedeHus
VuebHbIX 3aHAMULL NO U3YYEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuku, npakmuyeckozo npumeHenus 6a308bIxX
9/1EMEHM OB 1eKMPOHUKY U CXeMOMEXHUKU, A MAaKdHCe
Haubonee pacnpocmparnenHotl 3nemeHmHou 6a3el U
OCHOBHBIX MEXHUYECKUX PeuleHUl, NPUMEHAEMbIX NPU
MPOEKMUpOBarUY U NPOMOMUNUPOBAHUYU PANUYHBIX
[UHOICEHEPHbIX, KUbEpHemUYeCKUXx U 6CMpausaemvlx
cucmem. B cocmas nabopa 0ondicHel 8xo0ume
Komnnekmylowue u ycmpoticmaa, obnadarowue
KOHCMPYKMUBHO, 31eKmpu4eckol, annapamuoi u
Mpo2paMMHOU coemecmumocmuio opye ¢ opyeom. B
icocmas Habopa dondiceH 6x00UMb KOMNIEKM
KOHCIMPYKMUBHBIX 31eMeHMOo8 U3 Memanna ons c6opku
MaKema MaHunyIsSyuoOHHo20 poboma u KoMnieKm
Memannuyeckux KOHCmpYKmugHuIX 31eMeHmo8 Os
cbopku makema mobunvrnozo poboma. B cocmas Habopa
00NACHYBI BXOOUMb NPUBOOA PANUYHO20 MUNA: MOMOPbI
C UHME2PUPOBAHHLIM UNU BHEULHUM OAMYUKOM
nonooiceHun — He MeHee 2uim, cep8onpueoo bonbuLoll —
He Menee 4uum, cep8onpusood manvlli — He MeHee 2um,
MPUB0O C 803MOACHOCMBIO YNPABTIEHUA 8 ULA2080M
peoicume — He menee 2uum. B cocmae Habopa 0ondicHbl
6xX00UMb N1eMeHmbl 0N COOPKU BAKYYMHO20 3aX8AMA.
BAKyyMHaA NPUCocKa — He mexee luum,
BIEKMPOMAZHUMHBLY KNanaH — He MeHee luim,
BakyymHulll Hacoc — ne menee lwum. B cocmas Habopa
0onoicHa 6xo0umo snemenmuan 6asa ons
mpomomunuposarus: niama ons becnaeyHozo
npomomunuposanus, KOMnieKm npoBodos8 PasnuyHo20
UNa u ONUHbI, KOMNIEKM Pe3UCHOPO8, KOMNIEKM
6€mMo0uU0008, CeMuce2MermHblil UHOUKAMOp, Ouchnel
K-muna, knonku — ne menee Suum, nomenyuomempul —
e menee 3um, UHPPaKpacuvlil Oamuux - He MeHee 3um,

wm.

14.00




Ne HaumenoBanne |KpaTkue npumepHble TeXHHYecKHe XapaKkTepucTuki | Eqnnuna [K
0JIHY€ECTBO,
n/njo6opynosanusi (PBIIO) (PBITO) H3MepeHust
VILbMPAa38yKo8ou 0amyuuk - He MeHee 3um, 0amyuux
memnepamypul - He MeHee luim, Oamuuk oceéeujeHHocmu
- He menee luum, modyne Bluetooth — ne menee luum,
wmooyne UK-npuemnuxa — He menee lwum, mooyne UK-
nepe0amuuxa 6 6u0e KHONO4HO20 Nylbma ynpaeneHus —
lwm, akkymynamop — e mernee lum, 3apsoHoe
ycmpoticmeo — He meHee lwum. B cocmas nabopa
0onKceH 6X00UmMb Mynbmudamyux ONs. U3MepeHus
imemnepamyper u enadxcHocmu okpyscaiowei cpedvl — He
menee lum. Mynemuoamuux dongcen obnadame
8CMPOEHHbBIM MUKPOKOHMPOINEpom (makmoeas
uacmoma - He menee 16 My, wuna 0aHHLIX — He MeHee
8 Kbaiim), unmepgeticamu 0ns NOOKNIOYEHUSL K 6HEULHUM
ycmpoucmeam: yugposeie u aHanozosvie nopmel, 1-wire
TTL, pazvem muna RJ. B cocmag nabopa dondicen
6X00UMb KOMNTIEKM YHUBEPCANLHYIX BbIYUCTUMENbHBIX
mooyneil, npedcmasnsiowux coboii bazosyio niamy,
nnamy pacuiuperus Ons cemegozo 83aumMoOeiicmeus u
nnamy noOKMo4eHUs Cuno8ol Haepy3ku. Bxooswue 6
KoMnIekm ycmpoucmea 00NdiCHbl 061adamo
00HOBPEMEHHO KOHCMPYKIMUBHOT, 31eKMPUYeCcKOl,
annapamuoil u NPOSPaAMMHOL COBMECMUMOCMbIO Opye C
Opyzom. Bazosas nnama ynugepcanvbHozo
BLIYUCIUMENLHO20 MOOYNISL OONHCHA NPe0Cmagisimy
coboii npozpammupyemvlii KoHmpoanep 8 cpede Arduino
IDE unu anano2uunvlx c60600HO pacnpocmpaHaemelx
cpedax paspabomku. basoeas nnama donxcHa obaaoame
ecmpoennbiMu unmepgheticamu O ROOKNIOYeHUA
YUPPOBLIX U AHANO20BbIX YCMPOUCMS, BCMPOEHHBIMU
unmepgpeiicamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. [Inama pacuupenus 0onxcHa
obecneyusamo 803MOACHOCHIL NOOKNIOYEHUSL
VHUBEPCANbHO20 BbINUCTUMENbHO20 MOOYIISL K cemu
nocpedcmeom unmepgpeiica Ethernet. IInama
pacuiupenus 00NdHCHa obradams nopmamu 6600a-
6616004 O/l NOOKMNOYEHUS, YUPPOBBIX U AHANO208bIX
ycmpoiicma, unmepgetic SPI u 603moxcHoCmbIO
nooKmoYeHus eHewHell kapmor namamu. Ilnama
pacuiupenus Ons NOOKIIOYeHUs. CUN0BO HAZPY3KU
0onoicHa obecneyusams 803MOHCHOCMb NPIMO20
MOOKNIOYeH U BHewHell CUI0BOT HAZPY3KU,  MAKHCe
pezynupyemoti Hazpy3ku nocpeocmeom PWM
unmepgeiica. B cocmag nabopa dondiceH 6x00ump
npozpammupyembelli KOHmponnep, obecneyugarouyuli
803MOICHOCMb OCYWecmanime paspabomky
NpO2pamMMHO20 K0OA, UCNONb3YSL UHCMPYMEHmAapuil cped
paspabomiu Arduino IDE u Mongoose OS u s3vik06
npozpammuposanus C\C++, JavaScript.
[Ipozpammupyemvlii KOoHmpounep 0onxcer obradame
nopmamu 0N NOOKNIOYEeHUs YUPPOBLIX U AHANO20BLIX
YCMPpOIiCMB, 6CMPOEHHLIMU NPOSPAMMUDY EMBIMU
KHONKAaMU U 31eKmpoMexanuyecKuMu MOOYISMU 0Nt
Op2anu3ayuu cucmemsl py4¥Ho20 ynpaenexus,
6CMPOEHHBIMU NPOSPAMMUDYEMBIMU C8eMOOU0OamMU ONs
uHOUKayuu pabouezo pexcuma, 6CmMpoeHHbIMU
unmepgesicamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa
Oonoicen 8x00uUmMb MOOYIb MEXHUYECKO20 3DEHUsL ,




n/

Ne

=

HaumeHoBaHHe
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H3MEpeHHs!
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mpedcmasnsowuti cobot 8uINUCIUMENbHOE YCMPOUCMB0
co BcmpoenHbIM MUKponpoyeccopom (Kon-80 soep - He
meHee 4um, yacmoma s0pa He menee 1.2 I'Ty, o6vem
O3V - He menee 512M6, o6vem 6cmpoeHHOU namamu -
He meHee 8I'6), uHmezpupoBaHHOU Kamepoil
(MaxcumanvHoe paspeuLeHue 8UOEONOMOKaA,
nepedasaemozo no unmepgpeticy USB - He meHee
2592x1944 e0.) u onmuyeckoii cucmemoii. Mooyne
jmexHuuecko20 3penus donxicen obnadamo
COBMECMUMOCMbIO C PABTUYHBIMU NPOZDAMMUDYEMBIMU
KOHmponnepamu ¢ nomowwio uHmepgeticos - 1-wire
TTL, UART, 12C, SPI, Ethernet. MoOyne mexHuuecko2o
Bpenus Oonoicen obecneyusame 6bINONHEHUE BCeX
usMeperull U 8bINUCTIeHUTI NOCPeOCMBOM CODCMBEHHbIX
BbIYUCTUMENLHBIX 803MONCHOCMET BCMPOEHHO20
muxponpoyeccopa. Mooyne mexnuuecko2o 3penus
QonoKceH 06n1adams 803MONCHOCMbIO KOMMYHUKAYUU C
\GHANO2UNHBIMU MOOYNAMU NOCPEOCMBOM WiUHYI HA baze
nocnedogamenvHoz2o unmepgheiica c yenvio danvHeuuiel
nepedauu pe3ynomamos usmepeHul 2pynnel Mooyneu Ha
ynpasnaouee 8blyucIumensHoe yCmpoucmaso,
nooxntouenHoe k OaHHou wune. Mooyne mexnuveckozo
Bperus 0ondicen obecneyugams HACMpOUKU PeXHCUMOB
pabomul - HacmpoKy 3xcno3uyuu, bananca benozo,
Yy8emMOpPA3HOCMHBIX COCMABNAIOWUX, NIOWAOU
lobHapyacusaemoii obnacmu u306padcenus, OKpy2nocmu
0bHapyscusaemoti obnacmu u306padicenus, NON0NCeHUe
0bHapyorcugaemvix obnacmeli OMHOCUMENbHO Opy2
Opy2a, mawuHHoe 06y4eHue napamempos HeupoHHbIX
cemeii Ona obHapycenus 0bvexmos, opmy u
3aKOOUPOBAHHYBIE 3HAYEHUA ODHAPYICUBAEMBIX MADKEPO8
imuna Aruco, pazmepuvl 06Hapyscusaemelx
OKpYJtCHOCMEl, K8AOPAMOB U Mpey2oNbHUK OB,
napamempos KOHMpAcCMHOCMU, pazmMepos, KPUBU3HbL U
nonooiceHus pacnosnasaemuix unui. Habop dondicen
l0becneuusamo 803MONCHOCb Pa3pabomKu Mooenu
MobunvHozo poboma, ynpaensemoti 8 FPV-pescume
nocpedcmeom npoepammHozo obecnedenus Ons
NepCOHANbHO20 KOMNBIOMEPA U MOOUTbHBIX YCMPOUCme
Ha 6aze OC Android unu 10S, obecneuusarouezo
803MOOICHOCIMY YNpagneHust MObUNbHLIM pO6OMoM U
ECMPOEHHBIM MAHUNYTIAMOPOM NOCPEOCMBOM
epaguueckozo unmepgeiica, xnoyarowum 6 cebs Habop
KHONOK U nepexnioyamenei, 0xcoucmuk, obnacme 0ns
omobpadicenus eudeo. Habop dondcen obecneyusamo
603MOJCHOCHb U3YYEHUS OCHOB Pa3pabomKu
MPO2DaAMMHBIX U ANNAPATHBIX KOMNIEKCO8 UHHCEHEPHBIX
cucmem, pewenuii @ cghepe ""Hnmeprnem sewei”", a
imakoice pewenuii 8 obnacmu pobomomexruxu,
UCKYCCMBEHHO020 UHMeNNTeKma U MAuurHo2o obyyenus. B
cocmas Habopa 00NAHCHO 8X00UMb NOCobUe NO UYYEHUIO
0CHO6 31eKMPOHUKU U CXeMOMEXHUKU, peuleHutl 8 cgepe
""Hnmepnem eewei"", paspabomxu u
mpomomunuposaruio moodeneti pobomos. B cocmas
Habopa 0onACHO BX00UNMb NOCOBUE NO UYYEHUIO OCHOB
paspabomku cucmem mexHu4eCcK020 3peHUs U
B1eMeHmMOo8 UCKYyCcCm8eHH020 unmennekma."

ObpazosamenvHoiii

"PobomomexHuyeckuii Habop npedHasHayeH ONis

14.00




mpaxmuku 6104H020
npocpamMmupos8arus ¢
IKOMnIeKmoM 0amyuKo8

IMexXanusmMos, Heobxo0uUMbIX ONs CO30aAHUA
pobomomexHuyeckux ycmpoiicme. Habop
npedcmasnsem coboii Komniekm cmpyKmypHbIX
BN1eMeHmos, cOeOUHUMENbHbIX 31eMEHMO8 U
bnekmpomexnuveckux komnonenmos. Habop noszeonsem
MposoOums sKCnepumermel NO npeomemy Qu3uKa,
lcoz0asame u npocpammuposams cobupaemvie MoOenu,
U3 KOMNOHEHMO8, 8X00AWUX 8 e20 cocmas, paboyue
MOOenu MOOUTLHBIX U CMAYUOHAPHBIX
pobomomexHnuueckux ycmpoiicma ¢
aBMoMamu3upo8arHeIM YNpasieHueM, 8 MOM YUcie Ha
KONECHOM U 2YCEeHUYHOM X00Y, A MAKdCe KOHCMPYKYUl,
OCHOBAHHYIX HA UCNONb308AHUU PA3NUYHBIX BUO08

epeday (8 mom yucne YyepesayHuIX U 3y6uamelx) a

akoice puivazos. Becmpoernnvie becnpogoonvle cemesvle

ewenus (Wi-Fi u Bluetooth), 6oamooicHocmy
unmezpayuu ¢ becnnamuvim obnayneim 110,

becneyusalom 603MONHCHOCMb NPAKMULECKO20 U3YYEHUs

exHoNo2ull uHmepHema eewyeli U OCHO8
uckyccmaenHoz2o unmennexkma. Obecneyusaemcs
803MOXHCHOCIL 00beOUHEH UL HECKONbKUX po60mos,
cobpannbix u3 no006HLIX HAOOPOB, 8 2PYNNbL C CemesbiM
g3aumooericmeuem. IIpedycmompena onyuoHanvHas
803MOJCHOCb PACULUPEeH U OONOTHUMETbHBIMU
KOMnoHeHmamu (He 8X00AUUMU 8 CINAHOADMHYIO
KOMAIeKMayuio), NO3BONAIOWUMU UV AMb MEXHUYECKOe
BpeHue u NPOMBIUNEHHYIO PODOMOMEXHUKY.
[Tpedycmompera 60amodcHocmes pabomel Habopa ¢
0ONONHUMENbHLIMU 0ONAYHBIMU CEPBUCAMU.
[IpedycmompeHsl MUHUMYM 084 NPO2PAMMUDY eMbIX
KOHMPONNepa 8 NAcmuKo8blX KOPHyCcax, NO360NSI0UUX
l00HOBpeMeHHO co30asamp 2 sapuanma pobomog
DasNUYHO20 HA3HAYEHUS, UMEIOUUX BOIMOICHOCHTb
pabomer kak 6 NOMOKOBOM pedcume, MaxK U a6MOHOMHO;
N03680NAIOUUX Peanu308ams 0byyeHue
MpOSPaMMUpOBAHUI0 8 HECKONLKUX CPedax paspabomxu
Ha paznuyHbx A3vikax (k npumepy, é cpedax Mblock,
Arduino IDE, na szvikax Scratch, C, Python, micro
Python). Kax munumym 0OuH u3 KOHmpoInepos umeem
6CMPOEHHYI0 ONEPAyUOHHYIO cucmemy, cmpoerHvie Wi-
Fi u Bluetooth, nopm 0ns nooknoyenus
nocnedosamenvbHo coeOUHSEMbIX BHEULHUX YCMPOTICME
(He menee 20 00HOBpEMEHHO NOOKNIIOYAEMbIX
ycmpoticms). Kax Munumym 00uH u3 KOHmponnepoe

eem 803MONCHOCMb OOHOBPEMEHHOU 3aNUCU He MeHee
npo2pamm, ¢ B03MOACHOCMBIO NEPEKNIOYEHUSL MeHCOY
umu. Kax Munumym 00un u3 KOHmMpoinepos umeem
onHoyeemuwili Oucnnei (IPS), nosgonsiowuti 861600ums
QHHblE C 0amyuKoe 6 eude mabnuy u cpagukos, a
aKoice co30a6ame 6CMpoeHHble 8 KOHMPONLep
6udeoueper. Konuvecmeo cencopos u ucnonHumenbHoix
YCMPOUCMS, 6CMPOEHHBIX 8 00UH U3 KOHMPONNEPO8, - He
menee 10 wm. Obujee konuvecmeo snemenmos 8 Habope
He menee 400 wm., 8 mom wucne nOOKIOYaemvle
mooynu: - Bluetooth modynv, - 0801iHOU 0amuuk TUHUY, -
VIbMPa3gyKo8oil 0amuuk paccCmosHus, - 0amuux yeema,
F Oamyux xacanus anekmpomexanuyeckut, - IR modynw, -

Ne HanmeHnoBanue KpaTkue npumepHble TeXHHYeCKHe XapakTepucTHKH | Enununa
0JIHYECTBO|
n/njo6opynoBanus (PBIIO) (PBITIO) H3MepeHust
KOHCMPYKMOop 0Ns U3yueHUs. 0CHO8 pObOMOomexHuKY, demanei, y3noe u




Ne
n/n

HaumeHoBaHuHe

o6opynoBanusi (PBIIO)

KpaTkune npiuMepHble TeXHHYeCKHe XapaKTePHCTHKH

(PBIIO)

Enuuuua ‘KOJIH‘IECTBO
H3MEpPEHUS

MOMOPp NOCMOSIKHO20 MOKA ¢ PeOyKMOPOM — He MeHee 2
wm., - cepgonpusoo, - Nynvm OUCMAHYUOHHO20
ynpaenenus IR. Habop 0onoicer bbimes yKOMNIEKMOoB8aH
axkymynsmoprvimu bamapesmu. ITpoepammuoe
obecneuenue, ucnonvzyemoe 0N NPOPaAMMUPOBAHUA
cobupaemvix pobomomexHuyeckux mooeneu u
ycmpoucma, 00nHCHO Gbimb 00CmynHo 015 6ecniamHo2o
ckauueanus uz cemu Humeprem u nocnedyrouezo
ucnonv3oeanus."

\Komnnexm nocyowr u
obopyoosanus ons
VYEeHUYeCKUX ONblMOo8
(xumus, gusuka,
buonozus)

"Pexomendyemces popmuposams Habop nocyosl u
060py008aHUS, NO3BONIOW UL NPOBOOUMb YYEHUYeCKUe
onvimel no xumuu, gusuxe u 6uonoeuu. Ilpu
popmuposanuu pexomendyemcs y4umvi6amo
axmuueckylo nompebrocms 0bpaszoeamenvHelx
opeanuzayuii. Cocmag: LlImamue nabopamophulii
xumuyeckui Habop yawex ITempu Habop
uHcmpymenmog npenapoganvHulx JIodcka Ons Cocueanus
sewecme Cmynka ¢hapgpoposas ¢ necmuxom Habop
6aHoK 0N XpaneHus meepovix peakmugog (40 mn)
\Habop cknsanok (¢pnakoHos) Ons XpaneHus pacmeopos
peaxmusoe Habop npubopoxk (I1X-14, I1X-16) IIpubop
0ns nonyvenus 2a3oe Cnupmoska I'oproyee ons
cnupmosok @unemposanvras bymaea (100 wm.) Konba
Konuyeckasn Ilanouka cmeknsHHAs (C pe3uUHO8bIM
HakoHeuHukom) Haueuka 0na 6bINAPUBAHUA
(seinapumenvran yaweuxa) MepHolii yununop
(nnacmuxogvii) Boponka cmexnannas (manas) Cmakan
cmerxnsannwill (100 mn) I'azoomeoonas mpybka”

wm. 28.00

Ob6opyoosanue 0ns
0emoncmpayuu onvimos

(puzuxa)

"Pexomendyemcsi popmuposams Habop, no36oNA0 WUl
p080OUMb OeMOHCMPAYUI0 NPAKMUYECKUX ONbIMOB NO
ipusuxe. IIpu opmuposanuu pexkomendyemcs
YYUmMbI8aMs Hakmuyeckylo nompebHocme
obpazosamenvHulx opzanuzayui.”" Cocmag komnnekma:
[IImamue OemoHcmpayuonnvlii Cmonuk noovemHbli

M cmoyHuK nocmoanHo20 U NepeMerH020 HanPANCeHUs
\Marnomemp dtcudKoCmHOU 0eMOHCMPAYUOHHbLI
KamepmoH na pe3oHanchom awuke Hacoc sakyymHuiii ¢
onexkmponpugooom Tapenka eakyymuas Bedepko
Upxumeoa Oznuso 6o30yuHoe Ipubop ons
OemoHcmpayuu 0aenenus 8 scuokocmu IIpubop ons
0eMoHcmpayuu ammocgepHo2o 0asneHus
(Mazoebypackue nonywapus) Habop men pagrozo
lobvema Habop men pasroti maccel Cocyovl
icoobwarowueca Tpybka Hvtomona Lllap Ilackans Lllap
c konvyom LJununopul ceunyosuie co cmpyzom Ipubop
Vienya Maenum 0y2006pasHbelti 0eMOHCMPAYUOHHbIT
Cmpenku machumneie Ha wumamugax Habop
OemoncmpayuonHelil "Onekmpocmamuxa”
(anexkmpockonvl (2 wm.), cynma (2 wim.), nanouka
CmeKNAHHan, nanoyka 360HUMOBAS, UMAMUgs!
uzonupylowue (2 wm.) Mawuna snexmpoghopras unu
Bb1cOK0BONDMHBIU UcmoyHUK Komnnekm nposodos

wm. 14.00

Ob6opyoosanue ons
OeMoHCmpayuu onvimos
(cumus)

"Pexomerndyemcs ghpopmuposame Habop, nO360AI0UUL
MpoB0OUMb 0eMOHCMPAY U0 NPAKMUYECKUX ONbIMO8 NO
umuu. IIpu popmuposarnuu pekomeHoyemcs
y4umel8ame pakmuyeckyio nompebHocmo
obpazosamenvHeix opeanuzayuil.” Komnnexmayus: 1.
Cmonuk noovemuwiti; 2. LLImamue 0emoHcmpayuoHHuil

wm. 14.00
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HaumMeHoBaHHe

KpaTtkue npuMepHble TeXHHYeCKHE XapaKTePHCTHKH

o6opynoBanus (PBITIO) (PBITO)

Enununa
H3MepeHHs

OJIHYECTB!

xumuyeckui: 3. Annapam 0ns npoeedeHuss XuMu4eckux
peaxyuii: 4. Habop ons snekmponusza
OemoHcmpayuonHeii: 5. Komnnekm mepHuix konb
wmanozo obvema. 6. Habop ¢naxonos. 7. Ilpubop ons
ONbIMOB NO XUMUU C FNEKMPUYECKUM TMOKOM
nabopamopmuiil. 8. IIpubop ons unniocmpayuu 3aKoHa
coxpanerun maccel ewjecms. 9. JlenumenvHas 60poHKaA:
10. Yemanoska ons nepezonku sewyecms: 11. Ilpubop
015 nonywenua 2azos: 12. bans kombunupoeanuas
nabopamopnas: 13. @apghoposas cmynka ¢ necmukom:
14. Komnnexm mepmomempoas:

\Habop OI'G/EI'D
(puzuka)

"Pexomendyemcs gpopmuposame nabop OI' O/EID,
no3sonarowull NPo8oOUMs NPAKmMu4ecKue 3a0anus npu
npoeederuu 0bujezo 20Cy0apcmeeHH020 K3ameHa no
u3uKe ¢ UCNONbL308AHUEM COOMBEMCMEYIOU el
nabopamopHoii nocyoel, peakmugos, y4ebHo-
0emoHcmpayuonrozo obopyoosanus. Ilpu
popMuposanuu pexomeHOyemes yHumel8ame
axmuyeckyto nompebrocme 06pazoeamenvHeIX
opeanusayuil." B Habop 6xooam He MeHee 5
KOMNIIEKMO8, BKIIOYAIOWjUe 8 MOM Yucie credylouue
usmMepumensHeie npucnocobnenus u yyebHoe
060py0osaHue: * 6ecol 31eKMPOHHbIE * USMEPUMENbHBLY
YUnuHOp * OuHamomempel * OpycKu © GNOKU * epy3el *
NPYHCUHBL ® YUNUHOPBL (CTMANLHOU, ANIOMUHUEBbLT,
nnacmuxogulil) * cobupaowas u pacceusauyas 1uH3sl *
bamapeiinelii 610K * 6onbMMemp © amnepmemp
wmamug

wm.

14.00

Habop O'/ED
(xumus)

"B Habop 6x00am eecbl 1a60pamopHeie 31eKMPOHHbIE
200 2, cnupmoska nabopamopras, 60pOHKA KOHUYeCKas,
nanouxa cmexnanuasn, npobupka I1X-14 (10 wmyx),
cmaxan 8vicokuti ¢ Hocukom BH-50 ¢ memxoii (2
wmyKu), yununop usmepumensvHoiii 2-50-2 (cmexnaHHboli,
c npumepmou KpeluiKoil), wmamueg ons npobupok Ha 10
eHE30, 3adicum npobupounbll, wnamenv-noxceyka (3
wmyxu), Habop @naKkoHo8 0N XpaHeHus pacmeopos u
peakmusoe (06vem gnaxona 100 mn - 5 komnnexmos no
6 wmyk, o6vem gpnaxona 30 mn - 10 komnnexmog no 6
wmyK), yunuHop usmepumenvHulii ¢ Hocukom 1-500 (2
wmyku), cmakan geicokui 500 mn (3 wmyku), Habop
lepuseti Ons Mulmba NOCyObl (eput 0N MblMbsL NPOOUPOK -
3 wmyxu, epus Onsa motmes konb - 3 wmyku), xanam

cmoiikue (2 wumyku), ouKu 3aujumnvle, Guibmpel
6ymaoicreie (100 wmyxk), 2oproyee ons cnupmosok (0,33
n). B cocmag Habop 6xo0sim peakmugsl: anioMuHul,
biceneso, CONAHAA KUCIOMA, MEMUNOPAHINIC,
perongpmaneun, ammuax, nepokcud 6000poda, Humpam
cepebpa u Opyzue; 8 obujeii cnosxcHocmu - 44 paznuynvix
ey ecms, UCnoNbL3yeMelx 0Nl COCMABNEeHUs. KOMNNEKMo8
peaxkmugos npu npoBedeHUU IK3aMEHAYUOHHBIX
BKChepuUMeHmos no Kypcy WKONbHOU XUMUU.
Pexomendyemcs gpopmuposame nabop OI' S/EID,
no360nA0UUT NPOBOOUMY NPAKMUYECKUe 3a0aHUA NPU
nposedenuu 0buyezo 20cy0apCmeeHHo20 IK3ameHa no
uMuUU ¢ ucnonb3o8aHuem coomeemcmeyiouei
nabopamopHoii nocydwl, peakmugos, yuebHo-
OemoncmpayuonHozo obopyoosanus. Ilpu

benvtl x/6 (2 wmyKu), nepyamxu pe3uHogvle XuMuyecKue

14.00
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HanmMeHoBaHHe

KpaTkue npumMepHble TEXHHYECKHE XapaKTePHCTHKH

obopynoBaunusi (PBIIO) (PBITIO)

Enunnua
H3MepeHHs!

’KOJIH‘ICCT BO

hOPMUPOBAHUYU PEKOMEHOYem s YUUmbl8ams
paxmuueckyio nompebrocms 06pazogamenvHeix
opeanuzayuil."

\Mukpockon yughposoii

"Tun mukpockona: buonozuyeckuti Hacaoka
WMuKpockona: MoHokynapras Hasnavenue:
nabopamopHeiii Memoo uccnedosanus: caemnoe none
Mamepuan onmuku: onmuyeckoe cmekno Yeenuvenue
wmuxpockona, kpam: 64 — 1280 Oxynaper: WF16x
Ob6vexmuevl: 4x, 10x, 40xs (noonpyscureHHbit)
PesonveepHasn conoexka: Ha 3 obvekmuea Tun
nooceemxu: 3epkano unu ceemoouod Pacnonoocenue
mooceemxu: epxHss u HudxicHas Mamepuan kopnyca:
memann IIpeomemnviii cmonux, mm: 90 Ucmoynux
mumanus: 220 B/50 I'y Yucno mezanuxcenei: 1"

wm.

16.00

Yuebnas nabopamopus
no Hetipomexnonozuu

"B cocmas éxooam: Cencop Tun 1 ne menee I wm.,
obecneuusaem 803MONHCHOCMb Pe2UCMPAYUU CUSHANA
brekmpu4eckol aKmueHOCmU Meldy
(anexmpomuoecpammol, IMT). Pecucmpayus 0onxcHa
ocyuyecmensemcs HeuH8Aa3uHo, CyXUMU 31eKmMpoOamu.
TonotcHa umemu st 603MONCHOCMb KPeNleHUs K pyKe
uen06exa, Ymo OONHCHO 0ABaAMb 803MONCHOCHb
pecucmpuposame 3nekmpu4ecKyio akmusHOCMU MolUlybl
8 obnacmu, Ha0 KOMOpoU pacnonazaemcs KpenieHue.
IIpu HanpsoiceHuu Molulysl 00NdCHa beimb obecneyena
803MOJICHOCMY HABNIOOEH U nyYHOCMU cusHana (m.e.
npucymcemeue OMT), npu paccrabnenuu moiuysl - ee
omcymcmeue. Cencop Tun 2 He menee 1 wum.,
obecneuusaem 803MOACHOCHIb PE2UCPAYUU CUSHANA
omonnemusmozpammer (OIIT) onmuyeckum nymem, 3a
cuem uUsMeHeHUs OmpadXtceHHo20 Om KPOBEHOCHbIX
cocy006 ceema, 06beM KOMOpvIX USMeHsemcs NoO
g030eticmauem nynvcogoil gonHvl. CeHcop 0ondiceH bvimb
0becneyeHr 603MOXHCHOCMbIO KpenTieHUst K NoOyuieuKe
manvya wenogexa. Cencop Tun 3 ne menee 1 wum.,
0becneuusaem 803MOHCHOCb Pe2UCMPAYUU CUSHANA
onexmpokapouozpammul (OKI) He uH8a3UBHHIM
cnocobom, pezucmpayuu 1, 11 u Il omeedenuii. Cencop
Tun 4 ne menee I wm. obecneyugaem 803MONCHOCb:
pecucmpayuu cuzHana KOX*CHO-2anb8aAHUYECKOU PeaKyuu
(KI'P), pecucmpayus komopozo ocyujecmensemcs Ha
nOCMOAHHOM MmoKe; NOOKNIOYEHUs K meNy 4eN08eKa ¢
nomowio cyxux anekmpooos. Cerncop Tun 5 He menee 1
wm., obecnequsaem 803MONCHOCMb. Pe2UCIMPAYUU
cuenana anexkmpudeckoi akmugHocmu mo3zea (33I) ¢
NOMOWBIO CYXUX HEUHBAZUBHBIX INEKMPOO08;
pecucmpayuu snekmpuieckoli akmueHoCMu PpasHolx
Ooneii mosza. Cencop Tun 6 ne menee 1 wm.,
obecneyusaem 803MONCHOCMb.! Pe2UCMPAYUU CUSHANA
Konebanus epyoroi knemxu (Cencop Obixanus);
lonpedenenus wacmomul OviXanus. Ycmpoucmeo ons
cbopa 0anHwIX OM CeHCcopos U nepedauu Ha
nepcoHanvHulii KOMnvlomep obecneyusaem

cencopoeé u omnpasky nonyyeHnvx 0annevlx Ha I1K.
ITookntouenue yenmpanvrozo moodyis k IIK donacro
ocywecmenamocs ¢ nomowvto USB-kabens.
Yempoiicmeo ons cbopa danneix donscHo umemsn
eanveanuueckyio uzonayuro om I1K, obecneuusame

603MOJCHOCIL COOPA OAHHBIX OM NOOKNIOYEHHBIX K HeMY

wm.

9.00
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HaumeHoBaHuHe

o6opyaosanus (PBIIO) (PBITIO)

KpaTkue npuMepHbIe TeXHHYECKHE XaPAKTEePHCTHKH

EnnHuna
H3MepeHHUst

0JIHYECTBO

803MOACHOCME OOHOBDEMEHHO20 NOOKNIOYEHUS. BNII0Mb
00 4 cencopos. Kaoicowiii us 6x0008 Ycmpoiicmea ons
cb0pa OaHHBIX OONHCHO UMemb 2aNbBAHUYECKYIO
usonayuro (obecneuenue MexcKaHanbHoOU
eanveanuveckou uzonayuu). I1ooknoyeHue ceHcopos K
Yempoiicmsy ona cbopa dannvix ocywecmenaemes ¢
momowyvio cneyuanuzupoganHvix pazvemos muna LEMO,
0becneuugarowux nNpaguibHOCMes NOOKIIOYEHUS PA3bemMa
U CHUDICAIOWUX PUCK CTTYYAlHO20 KACAHUS PA3beM08
mokonposooawux yacmetl, a maxaice 0becnevyusauux
Bawumy om HecaHKyuUOHUPOBAHHO20 NOOKNIOYEHUA K
npouszgonvruim yecmpoticmeam. Mooyne «Knonkay He
menee 1 wum., obecneuugaem 603MO*CHOCMb. PAZMEMKU
pecucmpupyemuix cuenanos. Konuuecmeo pasmedaemuix
cocmoarull cueHana OONA*CHO bbimb He MeHee 3-X
paznuunbx Kamezopuil.  Ycmpoticmeo 0na pecucmpayuu,
apmepuanvHo2o 0asnenus He mexee 1 wm.
\Memoouueckoe nocobue, Komopoe 00NHCHO cO0epAHCcame
He menee 30
1abopamopHbIX/NpaKkmuyeckux/0emoHCmpayUOHHbIX
abom."

[ugposas
nabopamopus no
oKonoUU

"Obecneuusaem nposedenue y4ebH020 IKONO2ULECKO20
MOHUMOPUH2A UHCMPYMEHMANLHLIMU MEMOOaMU.

Habop npumensemcs npu u3yyeHuu 3Kon02uu, 6uonozuu,
bcumuu, 2eoepaguu u npupodoeedenus, a makice Ons
UHOUBUOY ANbHBIX UCCTIE008AHUS U NPOEKMHOU
OesmenvHocmu wikonvHukos. Komnnekmayus:
\becnpo800HOU MyNbMUOAMYUK No 3K0J02UYECKOMY
MOHUMOpUHZY ¢ 8-10 6CMPOEHHBIMU OAMYUKAMU:
Vlamyux Humpam-uoro8 JJamuuk X10pud-uornos Jamyux
pH c ouanazonom usmepenus ne ysce wem om 0 0o 14 pH
Tamyuux enaxchocmu ¢ ouanazorom usmeperus 0...100%
Tamuyuk oceeuyeHHOCmMU ¢ OUANA30HOM U3MEPEHUs. He
yorce wem om 0 0o 180000 nx Jamuux memnepamype ¢
OuanazoHom usmeperus ne yoice vem om -20 0o +140C
Tamyuk 31eKmponpoeooUMocmu ¢ OUAnNA30HaAMU
usmeperus He yoice yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm Jamyux
memnepamypbel oOKpyscaloweli cpedvl ¢ OUAnA30HOM
usmeperus e yoice wem om -20 0o +50C OmoenvHeie
Oamyuury u mynemuoamuuxu. JJamyux 386yka ¢ Qynkyuei
UHME2PUPOBAHUs C OUANA30HOM USMEPEHUS 4acmom He
mernee yvem om 50 I'y 0o 8 kl'y; Jamuuk enaxcHocmu
nouesl ¢ OuanazoHom usmepeHus He ysce yem om 0 0o
50% damyux okucu yanepoda ¢ OUuanazsoHoM u3MepeHus
He yoice wem om (0 0o 1000 ppm Mynemuoamyuk
onmuy4eckoli NTIOMHOCMU U MYMHOCMU CO 8CMPOEHHLIMU
0amyuxamu: JJamyuk onmuyeckou nnomuocmu 470 um ¢
Ouanazonom usmeperus om 0 0o 2 D Jamuuk
lonmuyeckoli nnomHocmu 525 HM ¢ OuanazoHom
usmepenus om 0 0o 2 D Jamyux onmuyeckou
nnomuocmu 630 Hm ¢ Ouanazorom usmepernus om 0 00 2
D Jamyux mymnocmu pacmeopos ¢ Ouana3oHom
usmepenus om 0 0o 200 NTU Axceccyapei: Kabenv USB
coeOunumenvHulil (2 wim.) 3apaoHoe ycmpoiicmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
[Energy CmepoiceHb 015 3aKpennienus OaGmuuKkos 6
wmamuse Kpamxoe pykosodcmeo no skcnnyamayuu

wm.

14.00
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HaumeHoBaHHe
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KpaTkue npuMepHble TeXHHYECKHE XapaKTePHCTHKH

(PBIIO)

Eaununa
H3MepeHHs

lKOJllfl"leCT BO|

yugposoii nabopamopuu IlpozpammHoe obecneyerue
Memoouueckue pexomenoayuu ne menee 20 pabom
Vnakoexa Hanuvue pycckoazeiuHo20 caima nodoepircKi,
Hanuuue udeoponuxos."

Hughposas
nabopamopus no
pusuonozuu
(npogpunvhuiii yposers)

"Obecneuusaem npogedeHue uccned08aHus No
(YHKYUOHUPOBAHUIO HEN0BEYECKO20 OP2AHUIMA.
[Komnnexmayusa: Becnpogodnou Mynomuoamuuk no
puzuonozuu ¢ 5-10 6cmpoenHvIMu damyukamu: Jamyux
apmepuansrozo oasnenus (0...250 mm pm. cm.) Jamuux
nynvea ¢ OuanazoHom usmepenus He yoce yem om 30 0o
200 yo/mun JJamyux memnepamypel mena ¢ OuanazoHoM
uamepeHus He yace yem om +25 0o +40C Jamyux
uacmomol OblXaHUA C OUANA30HOM USMEPEHUS HE YiCce
uem om 0 0o 100 yuxnoe/mun [Jamyuk yckopeHus ¢
noxazamensimu 2 g; +4 g; =8 g Omoenvrvie
yempoticmsa: Jamyuuk K[ ¢ OuanazoHom uamepeHus He.
vorce wem om -300 0o +300 mB) Jamuux cunomep ¢
OuanasoHom usmeperus e yoce vem om 0 0o 40 H
JTamuux oceeujeHHOCMU ¢ OUANA30HOM USMEPEHUS He
vorce yem om 0 0o 180000 nx Axceccyapui: Kabenv USB
coeounumenvuuili 3apsaonoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pyko80o0cmeo no 3kChnyamayuu yugposoii
nabopamopuu IIpoepammroe obecneuenue
Memoouueckue pexomenoayuu He menee 20 pabom
Hanuuue pycckossviuHozo caiima noodepoicku Hanuvue
leudeoponuxos.”

wm.

14.00

"KoMneroTepHOe
o6opynoBaHue"

HanmeHnoBaHue pasaeia:

Mnozogyrkyuonaneroe
ycmpoticmeo (npurmep,
ckanep, Konup)

"Tun ycmpoiicmea: MuozogyHkyuoHanvHoe
yempoticmgo (M®@Y),; Lleemnocms nevams: yepHo-
benas; Texwnonozus newamu: snekmpozpaguyeckas
(nazepras, ceemoouoonas);, Qopmam nevamu: He MeHee
44, Tun ckaHuposanus: NPOMANCHLLI/NNAHULEMHbL T,
\BO3MOJICHOCMb CKAHUPOBAHUS 8 hopMamax: He MeHee
A4, Cnocob nookmouernus: LAN, Wi-Fi, USB"

wm.

14.00

\Hoymbyx

"®opm-pakmop: noymbyk, Pazmep ouazonanu: He
menee 15.6 Orwiimos; Paspewenue sxkpana: Full HD,
Quad HD unu Ultra HD; Obwuti 06vem ycmaHo8neHHOU
lonepamugrou namamu: He menee 8 ['6aim;
\Maxcumanvruiii 06wusi noooeprcusaemvlii 06vem
onepamueHoli namamu: He meHee 16 ['6aiim; Obvem
SSD naxonumens: ne menee 240 I'6atim; Becnposoonas
cea3e: Wi-Fi; Konuuecmeo cmpoeHHbIX 8 Kopnyc
nopmoe USB: He meHee 2, u3 komopuix He meHee |
Oonoicro 6eims USB eepcuu He Hudice 3.0; Paspewenue
836-kamepwvl, Mnukcenv: ne menee 0.3; Bcmpoennblii
wmuxpoghon; Knasuamypa c packnaokou u MapKupoexo
knasuw QWERTY/HL]YKEH; IToddepokcka cmandapmos
6ecnposooHoii ceszu: 802.11a/b/g/n/ac;
IIpouszsooumenvHocms npoyeccopa (3Havexue
noxasamens «CPU Mark» no mecmy «Laptop &
PPortable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue manunyiamopa moiuiv 8
Komnnexme: 0a; Ycmanognennas onepayuonHas
cucmema ¢ 2paghuyeckum nonb308amenbCKUM

wm.

42.00
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KpaTkune npuMepHble TeXHHYECKHE XapaKTePHCTHKH

(PBITO)

Eaunnna

h(onuqecrno
H3MepeHHs

UHmMep@elcoM, c8edeHuUsl 0 KOMOpPOM BKIIOYEHbI 8
eOUHBII peecmp POCCUTICKUX NPOSPAMM ONist
5J1eKMPOHHBIX BbIYUCIUMENbHBIX MAUUH U 6A3 OGHHBIX;
Ycmanosnennveiii nakem oghucrozo npozpammHozo
obecneyenus, cOBMeCmMuMoz20 ¢ yCmaHoBNeHHO
onepayuoHHol cucmemo, c8edeHus 0 KOmopom

K04 eHbL 8 €OUHbLI peecmp POCCUTICKUX NPOZPaMM Ol
b1eKMpOHHbIX BblYUCTUMENbHBIX MAUUHK U 6a3 OaHHbIX."

H

MANOKOMRIAEKMHbIMU"

aHMeHOBaHHe HanpaBJeHus: "O6opyodosanue 014 06ueo6pazoeamenbHbvlX OP2AHUIAUUL, ACTIAIOWUXCA

HaumenoBanue pazaena:
"EcTecTBEeHHOHay4YHas
HAIPaBJIEHHOCTH"

HaumeHoBaHUe pa3nena:
" JIOTIOJIHUTEIEHOE
o6opynoBaHue"

IHarMeHoBaHue pa3aena:
"KommbioTepHOe
o6opynoBanue"




