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POCCUUCKAS ®EJIEPALIUS
AJIMHHUCTPALIMS JIEHHHI PAJICKOH OBJIACTH
KOMMUTET
OBLHIETO H MPOGECCUHOHAJIBHOT'O ObPA3OBAHHS
JEHHHI PAJICKOH OBJIACTH

PACITIOPAKEHUE
« I[? » JH@GPJ 2043 roma Ne 43 _'/—7_

006 yrBep:kaeHHH HHPPACTPYKTYPHOIO JIHCTA ISl OCHAIIEHHUS
00weobpasoBaTe/ibHbIX opranusaunii Jlenuurpaackoii oéaacru,
PacIo/IoKeHHBIX B CeJILCKOH MECTHOCTH H MaJIbIX ropo/Jax, Ha 0ase
KOTOPBIX IVIAHHPYETCSl OTKPbITHE HEHTPOB 00pa30BaHMs
€CTeCTBEHHO-HAYYHOH H TeXHOJIOrHYeCKOH HaNpaBJIeHHOCTEeH
«Touka pocra» B 2023 roay

B uensx cosnanus ¥ GpyHKUMOHUPOBAHUS LIEHTPOB 0Opa3oBaHMs
CCTECTBCHHO-HAYYHOM M TEXHOJOrH4ecKod HarpaBieHHocTel «Touka
pocta» (nanee — LlenTp) B pamkax peanusauuu (eiepaabHOrO MpPOeKTa
«CoBpeMeHHas 1IKOJIa» HAIlMOHAJIBHOro Ipoekra «OOpazoBaHue» Ha
TeppuTOpHH JleHuHrpazackoii o6iactu B 2023 roay:

1. VTBepauth UHOPACTPYKTYPHBIH JIMCT J[JIsl OCHALICHUS
obueobpa3oBaTe/ibHBIX  opraHu3aumii  JleHuHrpajackoi — obiacTH,
PAacIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH M MajbIX ropojax, Ha 0Oase
koropeix B 2023  roamy mnaHupyercs — OTKpbitThe  LleHTpos,
000pyI0BaHKEM, PaCXOJHBIMH MaTepHAlaMH, CPEJCTBAMH OOYUYEHHS H
BOCITUTaHUsl COTJIACHO NPHIIOKEHUIO.

2. KoHTposib 3a HCMNOJHEHHEM HACTOSILIEro pacropsiKeH s
BO3JIOKMTH Ha Ha4YaJIbHUKA JlerapTaMeHTa yIpaBlieHus B cdepe ob1ero,
JOTNOJIHHUTENIBHOIO 00pa3soBaHMUs M 3allUThl MpaB HeTed KoMmuTera
Bunokyposa M.B.

3amMecTHTeIb IpeiceAaTelIsi KOMUTETa N.A. TonyGes



IIpunoxenue

K pacropspkeHUI0 KOMHUTETa 001I1ero

1 PO(pECCHOHAIIBHOTO 00pa30BaHUS]
Jlenunrpaackoi obnactu

ot « {7 » auBaps 2023 roxa Ne 43 -p

NudppacTpyKTypHBIH JHCT

n/m

HaumenoBanue
obopy1oBaHus
(PBIIO)

Kparkne npuMepHbie TEXHHYECKHE
xapakrepuctuku (PBITO)

Eaununa
H3MepeHHus

0JIHY€ECTBO

HanmenoBanue nanpasJjenus: "Q6opyoosarnue 0na 061ieobpazoeamebHbIX Op2AHUIAUUH, HE

ACAIOUWUXCA MATIOKOMITIeKmMHbIMU "

Haumenosanue
pasjena:
"EcTecTBeHHOHAYYHAS
HAIPaBJIEHHOCTD"

L{ugposas
rabopamopust no
usure (yuenuuecxas)

Obecnevusaem 6bINONHEHUE IKCREPUMEHIMOE NO
memam Kypca ¢pusuxu. Komniexmayus:
Becnpoeoonoii myremuoamuuk no usuxe ¢ 6-10
ecmpoennvimu oamuurkamu: Lugposon oamuux
memnepamypul ¢ OUANA30HOM USMEPEHUS He YIice
yem om -20 0o 120C Huepposoti oamuux
abcontomuo2o 0asneHus ¢ OUANA3OHOM USMEPEeH U
ne yoice wem om 0 0o 500 xlla JJamuux maznummnozo
RO ¢ OUANA30HOM U3MepeHus He yoice yem om -80
00 80 mTn Jamuux Hanpasjicenus ¢ OUuanazoHamu
uzmepenus ne yace wem om -2 0o +2B; om -5 0o
+5B; om -10 00 +10B; om -15 0o +15B Jlamuux
moxa ne yxce yem om -1 0o +14 Jamuux
akcenepomemp ¢ NOKA3AmMeNsIMuU He MeHee uem. +2
g =4 g; +8 g Omoenvnvie yempoicmea.: USB
ocyunnozpagh ne menee 2 kanana, +/-10 B
Axceccyapot: Kabenw USB coedunumenvhvii
3apsonoe yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Koncmpyxkmop
ons nposedenus sxkcnepumenmos Kpamroe
PYKOGOOCMBO RO IKCHIYAMAYUU YUPPOBOU
nabopamopuu Ilpoepammnoe obecnevenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuvwue pycckoszbluHo20 caima no00epiICcKu
Hanuuue 6udeoponuros.

wm. 66.00

[ugposas
rabopamopus no
xumMuu (Y4eHu4ecKas)

Obecnevusaem euinonnenue 1a6opamopHuix pabom
NO XUMUU HA YPOKAX 6 OCHOBHOU UIKOIe U
HPOEKNMHO-UCCICO06AMENbCKOU QeAMENbHOCMU
yuawuxcs. Komnnexmayus: Becnpoeoonou
MYALMUOAMYUK O XUMUYU C 3-MS 6CMPOEHHbIMU
oamyuurxamu. Jamuux pH ¢ ouanazonom usmepeHus

wm. 66.00




n/n

Haunmenosanne
obopyaoBaHun
(PBITO)

KparkHe npumepHbIe TEXHHYECKHE
xapakrepucruxu (PBITIO)

EapgHnaua
IMepeHHn

l](oJ]’H‘IQCTBO

He yoce wem om () 0o 14 pH JJamuux
IMEKMPONPOEOOUMOCINU C OUARASOHAMU USMEDCHUA
He yoce yem om 0 00 200 mxCum; om 0 0o 2000
meCum; om @ 00 20000 mrCm Jamywux
MeMnepamypbl ¢ OUARA30HOM UIMEDEHILT He YHCe
yem om -20 0o +140C Omoenvruie Oamuuxy.
Hamuux onmuyeckoi nnomunocmu 525 um
Axceccyapei: Kabeno USB coedunumenvrorii
3apaonoe yempoticmeo ¢ xabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOGOOCMBO NO IKCAAYAMAYUYU YUPPOBOH
nabopamopuu Habop rabopamoproii ocHacmku
IIpozpammHuoe obecnevenue Memoouuecxue
pexomendayuu He menee 40 pabom Hanuyue
PYCCKOAZLINNO20 catima noddepocku Hanuvue
GUACOPOAUKOE.

[ [upposas
rabopamopus no

6ronozuu
(yuenuveckas)

Obecnewusaem suinganenue 1a60pamopruix pabom
MG Ypoxax no buonozul 6 OCHOSHOU WikoAe U
NPOEKMHO-UCCReO0BAMENLLKOU OEAMENbHOCMU
yuawuxcs, Komnnexmayua: becnpoeoonou
MYTLMUOAMYUK HO GUONOZUY ¢ J-10 8CMPOEHHBIMY
Sammuxamu. Jamuux araxcHOCMu ¢ OuanasoHom
usmepenus (... 100% Hamuux oceewjennocmu ¢
Quanazonom uaMeperua ne yoce wem om 0 0o
180000 ax Jamuux pH ¢ Ouanazonom usmepenus ne
yarce wem om 0 oo 14 pH Jamuux memnepamypet ¢
QUANAIOHOM UIMEPeHUn He yoice vem om -20 oo
+140C Jamuux memnepamypot OKpysFcaiouei
cpedbl ¢ OUANA3ZOHOM UIMEPEHIWL He YiiCe Hem on -
20 9o +40C Axceccyapel: 3apaonoe Ycmpoucmso ¢
xaberem minilUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamxoe pykoso0cmeo no axcnayamayuu
yughposol rabopamopuu Ljugpposan sudeokamepa ¢
MEMANAUNECKUM WMAMUGOM, DAIDEUEHUE HE MeHee
0,3 Mnuxc Hpozpammroe obecnevenue
Memoduuecxue pexomendayuu ne menee 30 pabom
Vnaxoexa Hanuuue pyccroasbiynoco caima
ROGOEPICKY, HALUYUC BUOEOPOTUKOE

wuem.

66.00

HanmeHnoBaHHe
pazzena:

" [IOMONHUATENEHOE
obopynoBaHKe”

ObpazoeamenbHviil
HAGOP ONA UIYYeHUA
IMHOZOKOMROHERMHBIX
pobomomexHuYeckux
cucme u

Obpazosamensubili Habop donxcer Gvimy
npecHaznayer ONA UsyNeHus pobomomexHUecKux
MEXHOA0ZULI, OCHOB UHPOPMUYUOHHBIX MEXHOAOZUU
U MEXHOROZUT NPOMBIWREHHOU aemoMamusayuy, a
IMaxKxice MEXHOR02UL RPOMOMUNUPOBUHUS U

wim,

22.00




HaunveHoBaHHe
obdopyaoBaHuA
(PBIIO)

KpaTkue npuMepHbI¢ TEXHHICCKHE
xapaxrtepuctika (PBIIO)

Eaunnna
H3IMEPEHHS

KonnyecTBO

WMAHUNYIAYUOHHBLX
pobomos

adoumugro20 npoussodcmea. B cocmas nabopa
OONMCHBE BXOOUMB KOMPALKIYIOUUE U YCIPOUCMEd,
0BNadGIoOUUE KOHCIMPYKIMUBHOU, AnNAPAmMHOU U
APOZPAMMHOT COBMECIMUMOCTBIO OpY2 ¢ Opyeom. 1)
Komnnexm KOHCIPYKIMUGHbLLX 21€MEHMOB U3
Memanna u niacmuxa Ona cbopxu mooenet
MARUPYTIAYUOHHBIX POOOMOE ¢ Y2Ro8ou
KUHEMAMUKOL, NIOCKONAPAILENbHON KUHEMAMUK O,
Delta-xuremamuroii. 2} Humenrexmyaneruiii
CEPEOMOOYb C UHMEZPUPOBAHHO CUCEMOU
ynpasnenus - ne menee Tum. CepgomoOyne
Qondcen 0BRACAML UHMEZPUPOSAHHON CUCTEMOT
ynpaenenus, obecneyugaioweti 0Opamuyio C6A36 ulu
KOHMPORL NAPAMEMPOE - ROA0MNCEHIE 6aNd,
CKOPOCIb 6PAWERUS, HAZPY3IKa npusooa, a maxice
obecneuusarowjeil 603MONCHOCMY
ROCIEO0BAMENBHOZ0 ROOKTIOYEHUA OPYE ¢ OPY2OM U
VAPAGREHUS CePEOMOOYIAMU HO
HOCTE008AMENLHOMY HOAYOYRAEKCHOMY
acurxponnomy unmepgeiicy. 3
Pobomomexnuueckuii KOHMpPoLnep,
npedcmasnRiowuil coboti MOOYIbHOE YCMPOCHEO,
gxouaronyee 8 cebs OOHONAAMHbIU
MUKDOKOMABIOMED O/ BLINOTHEHUA CAOJICHBIX
GLINUCAUMENbHBIX ONEPaYULL, nepueputinsLil
KOHMPOAREP 0N YNPABNERUS BHEUHUMU
yempoticmeamu ¥ nAamy pacuupenus Ons
nOOKMIOYeH S 6RewnUx yempoticms. Mooy
POBOMOMEXHUNECKO20 KOHMPOAREPA OONHCHBL
061a0ams 0OHOBPDEMEHHOT KOHCIMPYKMUGHOL,
ANNApamHoU U NPOSPAMMHOU COBMECHUMOCINGIO
opyz ¢ Opyeom. Pobomomexnudeckui KOHmMpoALep
OoaoiceH YOOBREMEOPAMb MEXHULECKUM
XAPAKMEPUCTIUKAM. KOI-80 A0eP 6CIMPOEHHOZ0
MUKDOKOMIBIOMEpPd - He MeHee 4, maxmosasn
wacmoma aopa - ne menee 1,2 I'Ty, 06vem O3V - ne
menee 512 M6, nanuuue unmepeeiicoe - SPI, 12C,
I-wire TTL, UART, PWM, yuhposeie - ne menee 16
M U QHAT020661€ nOpMbL - He MeHee 8 wim Ons
NOOKTIOUEHUS GHEULHUX YCmPOtcms, 6CIMPOeHHbIN
muxpogpon, a maxsice WiFi unu Bluetooth ons
KOMMYHUKAYUY CO SHEWHUMU YCMPOUCHEAMU.
Po6omomexnuveckusi KOWMpoanep QORNCeH
0BeCREYUEANE BOIMONCHOCb HPOZPAMMUPOSAHUA
¢ nomowgsio cpedcme asuikog C/C++, Python u
c6060010 pacnpocmpansemoil cpedel Arduino IDE,
a maxxce ynpasieHus MOOerAMY




/1

HaumeHnoBaHiie
ofopyaoBanusn
(PBIIO)

Kparkne npuMepHbIe TCXHHIECKHE
xapakrepuctuk (PBIIO)

Eauauna
H3IMEPEHRHA

KonH4uecTBo

POBOMOMEXHUHECKUX CUCMEM C HOMOUbIO CPEObL
ROS. 4) Hpozpammupyemolii KOHMPORAED - HE
smenee Jwm. Hpozpammupyemuii kowmponnep
donicen npedemasaimo o601 GLIYUCAUMETLHBLUY
MOOYADL, 06RAOAOWUM YUDPOGLIMU RODIMAMU - HE
Menee 8 uim u aHAR0206bIMY NOPMAMY - HE MEHEE
16 wm, unmepgeticamu UART, 12CSPI, TTL, a
maxace modynem 6ecnpoGOOHOT C6A3U MUna
Bluetooth uau WiFi Ona co3oanus annapamno-
NPOZPaMMHBIX pewieruti u "yMmuoIx/cmapm”-
yempoticms Ons paspabomuu pewenwil "Humepuem
sewgeii”. 5} Ilnama pacuiupenus
HPOZPaMMUDYeMOZ0 KOKMPOAREpa — He Menee Tum.
Irama pacuwupenus QORICHA obecne ueans
BOIMONCHOCHb NOOKTIOHEH S YHUBEPCATLHO20
BULIYUCTIUMETLHO20 MOOYIA K CEMU ROCPEOCMBOM
unmepepetica Ethernet. IInama pacwiupenus
dondcra 0bradams nopmamu 6800a-ébi600a 014
ROOKMOUEHUS YUDPOBBIX U AHATOZ06HIX YCMPOUCME
— ne menee 40 wum, unmepgheiic SPIu
BOIMONCHOCTHBIO NOOKNIOYEHUS BHEUHEH KapTbl
namamu. 6) Mooyae mexnuuecko2o 3peHu,
npedcmasamowuil coboti yempoticmeo Ha 6aze
BLINUCAUMETBHO20 MUKDOKORINPOAAEpQ U
uHmMepUpPoBanHoll Kamepsl, obecnetusaiowee
Ppacho3HABAHUE NPOCMEUUUX uzobpasicenuu Ha
MOOYAe 3a cuem cODCMBERNbIX BbIHUCTUMENbHEIX
goamoxcrHocmeli - e menee lum; Modyne
MexXHUUeCKo20 3peHUS OOndNcer obecneyusams
BOZMOICHOCHL KOMMYHUKAYHU C GHAN0SUMHBIMU
MOOYIAMU ROCPEICMEOM WUHbL Ha baze
nOCAe008aMERBHOZ0 UHMEPHEUCA ¢ Yeablo
Oanvretiutetl nepedaiu pe3yrbmanmos usmepenui
epynnbi MOOYREH HA YAPAGAIOUEE GLIHUCIUMENbHOE
YempOoTcmeo, ROOKIIOUEHHOE K OQHHOT WuHe.
Modyas mexHu4ecko20 IPEHUA QONdHCEH
oflecneyuseams 603MONCHOCHb OCYIYECBNAMD
HAcCMpPoUiKy MOOYAS MEXHUYECKO2O 3PEHUA -
Hacmpoiixy axcnosuyuy, baranca 6ernozo,
YEEMOPAIHOCMHBIX COCIMABTIOUUX, nrouiaou
obuapyxcusaemoii obracmu u300pancerus,
orpyanocmuy obrapyrcugaemoti obracmu
1300pANCEHUS, NONONCEHUC ODHADYHCUBAEMDbIX
obracmeti omuocumensto dpye opyea. Mooye
MexXHUYecko20 3penus Qoancern obecnevusams
GOIMONCHOCTIL HACHPOUKY HA OOHOBPEMEHHROE
obrapyscenue He merHee 10 pasnuinbix QOUHOYHbIX




Ne Haumenopanue KpaTkue NnpHMepHLIe TEXHHYECKHE En
: 5 HHHIA
n/ ° o(pggﬁlg;l i xapaxrepuctuxu (PBIIO) M3MEepeHHA OMHAECTEO

obvexmos & cexmope 0630pa, 100 He menee 5
COCMABRBIX OBBLEKMOE, COCMOALYUX U3 He MeHee 3
pasnuynblx epaguieckux npumumusos. Mooy
MEXHULECKOZ0 3penua doadcen obaadams
gempoennoimu unmeppeticamu — USB, UART, 1-
wire TTL, I2C, SPI dna kommynuxayuu co
GHEUHUMU ROOKAIOYaeMblmy yempoticmeamu. 7) B
cocmag Habopa DOAICHbL 8X00UMs YUPpossLe
UHDOPMAYUOHHO-CEHCOPHBIE MOOYRU,
npedcmagsiowue coboil ycmpoticmea na baze
NPOZPAMMUPYEMO20 KORMPOIepa U
usMepumenvno2o snemenma. Lugposodi modyas
dondicen 0baa0amp 6CMPOEHHBIM
MUKPOKOHMPORAEPOM (MAKMOBA YACTNOMA - HE
menee 16 MI'y, wuna dannsix — e meree 8 Kéatim),
urnmepgheticani ONA ROOKTIOYEHUA K GHEUHUM
yempoticmeam. yugposele U aHaro206vie nopmot, I-
wire TTL, pasvem muna RJ. Lugpposoii mooyno
Qondicer 00ecneNueams 03MONCHOCMb
KOMMYRUKAYUY € QHAROSUYHBIMY MOCYASIMY
nocpedcmeom wiliHbt Ha base ROCIE00BAMENbHOZO0
unmepetica ¢ yeawvio Oarvrethued nepedasu
PEIVALMAMOS UsMepenuti 2pynnsl Mooyiel Ha
VRPAGAAIOUER BbIYUCTUMENBHOE YCMPOUCMEO,
noOKMIOYeHHOe Kk OanHoill wune. B cocmas nabopa
OONHCHO 8XOOUMD. YUPPOBOLl MOOYIb MAKMOEOU
KHONKYU — He Menee Jwm, yupposol Mooy
ceemoouoda — He meree 3uim, yugdpoeoi Mooyns
KOHYEE020 NPEPLIsames — He Menee Jum,
yu@poeoti MoGYb OAMHUUKA Yeema — He MeHee
Twm, yugpposoit modyrs RGB ceemoduoda — ue
menee Jwm. 8) B cocmas Habopa 00RH#CHYL
BX0OUME ReMeHMbL 0N COOPKU BAKYYMHO20
3a%X8AMA; BAKYYMHASL RPUCOCKA — He Menee Tuum,
INEKMPOMAZHUMNBLE KIANAH — He MeHee lwm,
gaxyymublii Hacoc — e menee lum. 9) B cocmae
nabopa 00ANCeN 8x00Umb y4elOHbLU KOMNAEKM,
gralouarowuil 6 ceba yuebnoe nocobue, Habop
EUBTHOMEK MPEXMEPHBIX IEMENMOE O
RPOMOMURUPOBAHUA MOOEAEY MAHUNYAAYUOHHBIX
po6omos, a MAxce nPOZPAMMHOE 0becneyeHue 05
pabomet ¢ nabopom. Ipospammuoe obecneyenue
QORNCHO DDecne Usamy MpPexXmepHyIo
BUIVARUSAYUIO MOOEN U MAHURYIAYUOHHOZO poboma
(¢ y2r060H, NIOCKONAPALIERbHOU U OeAbina-
KUHeMamuKotl) 6 npoyecce pabomel, obecneyugamse
ROCHPOCHUE NPOCMPAKCIMEERHOU MPAEKMOPUU




n/n

Havmenosanue
obopyaoBanus
(PBITO)

Kparkue npuMepHbIE TEXHHIECKHE
xapakrepuethkH (PBI10)

Eamaana
M3IMepEeHNS

I:KOJIH‘IECTBO

QGUNCEHUA UCNOTHUMENbHO20 MEXARUIMA
MAHURYIAYUOKHO20 poBOMA, 803IMONCHOCD
3a0aHUA NOCILOOGAMENLHOCIY MOYeK ORA
RPOXONCOEHUR HEPE3 HUX UCNOTHUMENbHO20
MEXAHUSMA MAHURYIIYUOHHOZ0 poboma.
Ipoepammnoe obecneuenue GOINCHO
PYHKYUOHUPOBAMD, KAK 6 OMOEALHOCMY 6 6Ude
Cpedsl MOOERUPOCAHUSA, MAK U 8 PeJiCUMe
MOHUMOPUH2A 8 PeAbHOM BPEMERU NPU

ROOKIOYEHUU MOOeNU MAHUNYAAMOPA HOCPEOCMEOM
pobomomexnuecrkozo konmpoarepa. lpozpammmoe

obecneyenue O0ANCHO obecnevusanto
BOZMOICHOCb ROCMPOCHUA 2PAPUKOE 3A0AHNBIX U
mexyuiux 0000ueHnbIX KoopouHam
MARUNYVIAKUORHO20 POBOMA, 2pAPUK06 IHAYEHUY
cKopocmett U YyCKODER W, ZPAGUKO8 PACYEMHbIX
snavenuli nazpyaxu. Ilpozpavmmnoe obecnedenue
OOAANCHO NOIBONAME 3A0ABAMb
ROCACOOBAMENLHOCM NEPEOCUNCEHUT
MAHUNYAAMOPA NOCPeICmMEom Habopa KOMAaHO 6
Grouno-zpaghuseckom unmepipetice. Yuebnoe
nocobue O0ANCHO COOEPICAMb MAMEPUARLL RO
pazpabomie mpexmMepHbIX MOOenel MOBUILHBIX
poBOmMos, MaHURYRAYUOHHBIX poBomos ¢
DPAZAUMHBIMU MURAMU KUHEMAMUKY (yenosas
KUHEMAMUKA, RAOCKO-NAPANAENbHAL KUHeMAMUKaA,
denvma-xunemamurd, SCARA unu peliasxicHas
xunemamuxa, naameopma Cmwapma u m.n.),
HHCMDYKYUY 1O RPOEKMUposanuio pobomos,
UHCMPYKYUU 1 MEMOOUKHU OCYIYeCmBEH U
UHIICEHEPHBIX PACHEMOS NPU NPOEKMUPOSAHUU
(pacuembol HAZPY3KU U MOMEHMOS, pacyem
MOUIHOCIU NPUBODOE, PacHem napamempos
KUHEMAMUKY ¥ M.H.), UHCMPYKYUU no paspatomxe
CUCIMEM YNPasAenus U npoZpaMmMHozo obecneuenus
ORR yNpasherus pobomamu, UHCMPYKYuu U
MemoeOuKY no paspabomxe cucmem YRPAsneHus ¢
INEMEHMAMY UCKYCCMBEHHO20 UHMELNCKMA U
MAULUHHOZ0 OOYHEHUA.

Obopydosanue ons
OeMOHCMPAYUY
onsIMoe (XuMus)

Cmonux nodvemunii. LImamus
OeMOHCMPAYUORHBLT XuMUYecKull. Annapam oan
npogedenus xumudeckux peaxyuii. Habop ons
INEXMPOIUIA OeMOHCIMPayUOHHbLd. Komniexm
MepHbiX ko6 maroeo obvema. Habop graxonoe
(250 — 300 ma 0aa xpanenus pacmeopos
pearxmusos). ITpubop 017 0NeimMos no Xumuu ¢
snexmpuyeckum moxom (nabopamopruiil). Ipubop

win.

22.00




Ne Haumenonanne Kparksie npiMepHble TEXHHICCKHE E
0 6 JHHHOA
/i 0 Oggﬁ'g;{ Hil xapakrepucraku (PBI1O) [H3IMePeHHS] 0HHECTRO

ONA UAOCIPAYUYU 3AKORA COXPARERUA MACCHI
sewgecms: cocyd Jlandoroma. Yemanosrka ons
nepe2onKu gerjecme. Ipubop OR’ noRyHeHun 2azo8.
Bans xomGunuposannas 1a6opamopHa.
Dapghoposas CMYNKa ¢ RECIUKOM.

O6pazoeamenbHblil
HAOOP NO MEXAHUKE,
MEXAMPOHUKE U
pobomomexHuxe

HaGop oondicert boimb NDEOHAIHAYEH ONA
npogedeRua YHeOHbIX 3AHAMUN RO UZYHEHUIO OCHOS
MEXAMPOHUKY U POOOMOMEXHUKY, RPAKMUNECKO20
npuMeHeHus Da306LIX INEMERMOE INEKMPOHUKY U
CXEMOMEXHUKY, a makxce Haubonee
Pacnpocmpanennou snemMeRnmHoil 6a3bl 4 OCHOBHbIX
MEXHUYECKUX PeULeHUT], NPUMEHACMBIX NpU
RPOEKMUPOBAHUY 1t NPOMOMUNUPOGAHUY DAIAUIHBIX
UHDICEHEPNDBIX, KUDEDHEMUYECKUX U 6CMPANEAEMbLY
cucmem. B cocmas nabopa 0oncHbl 6x00ume
KoMnaexmyouue u ycmpoticmaa, obradaowue
KOHCMPDYKIMUGHOH, S1eKMpPUYeckoll, annapammio u
NPOPAMMHOT COBMECTIUMOCIIbIO OpYe C Opy2om. B
cocmae Habopa CONJCEH BXOOUNb KOMNIEKM
KOHCMDYKMUGHBIX 21€MEHMOB U3 Memanna Oas
cbopxu Maxema MaHuNyAsyuonHo20 poboma u
KOMIAEKIM MEMAIAUYECKUX KOHCMPYKMUBHBIX
INeMERMo8 Ona cOGopru Maxema MOBUNbHOO
pofioma. B cocmas HaGopa O0ANCHEE 6XOOUMb
RPUBOOA PANUNHOZO MURA: MOMOPbL €
UHME2PUDOBARHBIM WIK BHEUWHUM OAMHUKOM
ROAOINCEHUA — HE MeHee Jutm, Cepeonpueoo
Gonouioli — ne Menee 4uim, Cepeonpusod Manltl —
He Menee 2um, npugoo ¢ 60IMONCHOCbIO
VHPABAEHUS 6 WA2060M pedcume — He menee 2uum,
B cocmag Habopa GORNCHEI 6X00UMb NeMenmbl Ons
cOOpKU BAKYYMHOZ0 3AX6QMA. 6AKYYMHAR NPUCOCKA
— He Menee Jwm, SNeKMPOMAZHUMHbLY KAANAH — He
menee lwm, saxyymuntii nacoc — ne menee lum. B
cOCmag Habopa CONNCHA 6X00UMb INEMEHMHAR
baza Ons NPOMOMURUPOSARUA, NIAMA 0N
becnaeyno20 NPOMOMUNUPOBAH S, KOMNIEKM
npoeod08 PAsUMHO20 MUna U OXUHbL, KOMRAEKM
PEFUCMOPOB, KOMINEKM CEEMOoou0008,
cemucezmenmuslii unouxamop, oucnaei KK-muna,
KHONKU — He MeHee Suim, nomenyuoMempol — He
Menee 3um, unppaxpacrblii 0anHux - He MeHee
3wim, ynempaseyko6ot damuux - He menee Jwm,
damuux memnepamypol - He Menee lwm, oamuux
oceeujennocmuy - He menee lwm, mooyne Bluetooth
~ ne menee lwm, modyns HK-npuemnuxa — ne
menee [um, modyne HK-nepedamyuxa 6 sude

uim.

22.00
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KHOROYHO20 nytema ynpasaexus — lum,
AKKYMYAAMOp — He menee lwum, 3apronoe
yempoticmeo — ne menee lwum. B cocmae nabopa
QORIICEH EXOOUMb MYTbMUOAMYUK OfR UIMEPEHUA
memMnepaniypul U AAXCHOCMU OKPYNCAIOwel Cpedol
— ne menee lwim. Mynomudamuux condcen
06radame SCMPOEHHBIM MUKPOKORMPORREPOM
(maxmoeas vacmoma - He menee 16 My, wuna
Oanubix — He mMenee 8 K6aim), unmepgeticamu a4
ROOKMIOYEHUS K BHEUHUM YCIMPOTCMBaM.
yu@poesie u ananozoewvte nopmot, 1-wire TTL,
pasvem muna RJ. B cocmas nabopa ooaxcen
EX00UMb KOMNACKIN YHUBEPCANbHBIX
BbIYUCAUMENGHBIX MOOYAEH, NPEOCHABAIOUUX
coboti 6a308YI0 NAAMY, RIAMY PACUIUPEHUA ONR
cemeso2o B3auUMOOeHCMBUR U RAGMY NOOKIOHEHUA
CURO8OH Hazpy3Kku. Bxooawue 8 komMnIexm
yempoicmsea 00nicHsl 061a0amb 00HOEPEMERHOU
KOHCMPYKMUGHO, INEKMPUHECKON, annapamuou u
RPOZPDAMMHOU COBMECHIUMOCIbIO OPY2 C OPY2OM.
Bazoeas nrama yHuGepcantbHO20 8bIHUCAUMENbROZ0
MOOYAR dondCHa npedemaenims cool
npozpaMmupyemuLii KORMPorRep 6 cpede Arduino
IDE unu anano2ushvix c60600H0
pacnpocmpansiemuix cpedax paspabomxu. bazoeas
naama 0oaNCHa obradamv 6CMPOEHHLIMU
unmeppeticamu Oisl NOOKRAIGYEHUR YUGPOBLIX U
AHARO0208HIX YCMPOUCHE, 6CMPOEHHHIMU
unmeppeticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnama pacuiupenus 00icHa
obecneyueams 603MONCHOCTL NOOKAIOHEHUA
VHUBEPCAADHOZO GLINUCIUMENBHO20 MOOYIIA K CemU
nocpedcmeom unmeppetica Ethernet. Ilnama
paciuupenus OorxcrHa obaadams nopmamu 6600a-
8b1800a 015 ROOKMOYEHU YUGPOBHIX U AHANOZ08BIX
yempoticme, unmepgetic SPI u ¢oamodcnocmeio
ROOKTIOHEHUR GHewneli kapmut namamu. Tnama
pacuiupenus 045 NOOKTOUEHUA CUNOBOU HAZDY3KU
Q0ANCHA 0becne usams 603MONCHOCIL HPAMO20
NOOKAIONEHUA GHEUHET CUI080U HAZPY3KY, a4 MAKJice
pezynupyemoti Hazpy3xku nocpeocmeom PWM
unmepgetica. B cocmae nabopa Oonsicen 6x00une
NPOPaAMMUPYEMBLI KOHMPOANED, 00eCRedusarouul
BO3IMOICHOCTb OCYWECMBAAMY PA3pabomxy
RPOZDAMMHO20 KOO, UCROALIYR UHCIPYMENMADUU
cpeo paspabomiu Arduino IDE u Mongoose OS u
azvikos npozpammuposarus C\C++, JavaScript,
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KoauuecTBo

IIpozpammupyembiii KORMpPOARED OORNCEH
obradame nopmamu Ons NOOKNOYEHUR YUPPoebIX U
AHATIO20GBIX YCMPOLICME, 8CMPOEHHBIMU
NPOZPAMMUPYEMBIMU KHONKAMU U
AEKMPOMEXAHUHECKUMU MOOYAAMU ONA
OP2anu3aYUL CUCMEMbL DYHHOZ0 YRPABNEHUSA,
BCMPOEHNBIMYU NPOZDAMMUPYEMBIMU CEEMOOU00aMU
O unouKkayuy pabovezo pexcuma, 6CIMPOEeHHLIMU
unmepgpeticamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
HaBOPa OONICEH BXO0UMb MOOYIb MEXHUNECKO20
3penua , nPeOCcmasnIouli cobol BuINUCIUMENbHOE
YCMPOHCMBO CO CMPOENHBIM MUKPONPOYECCOPOM
(x0n-80 A0ep - He meHee dwm, yacmoma A0pa e
menee 1.2 I'Ty, obvem O3V - ne menee 512M8,
06vem 8cMpoernot namamuy - ne menee 81'0),
UHMEZPUPOBAHHON KAMEPOU (MAKCUMANBHOE
paspewiene sUOeOnOmoRd, nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944 e0.) u
onmuueckoti cucmemoti. Mooyne mexnuxeckozo
3penun doasicer 061A0ANTL COBMECIMUMOCIILIO C
PAITUYHBIMY HPOSPAMMUPYEMBIMU KORMPOATepamu
¢ nomowbio unmepgeiicos - 1-wire TTL, UART,
I2C, SPI, Ethernet. MoOynb mexHu4ecK020 3PeHUS
doaxcen obecneuusams GbINOIHEHUE 6CEX
UIMEPENUN U 8bINUCAEH U NOCPEOCBOM
COBCMBEHHBIX BLIYUCIUMERLHBIX 80IMONCHOCTIEU
scmpoennozo mukponpoyeccopa. Modyne
MEXHUNECKO20 3penus doaxceH obradamy
BOIMONCHOCTBLIO KOMMYHUKQYUY C GHAAOZUYHBLMU
MOOYAAMY ROCPEOCMBOM WUHbL HA base
ROCREQOBAMERBHO20 UHMEPPETICA C YEABIO
JdanvHetiueti nepedayu pe3yibmamos UsMepenu
2pynnbl MOOYAEH HA YNPABAAIOWEE SbIHUCTUMENbHOE
Yempoicmseo, ROOKIOUEHHOE K OGHHOT tUHe.
Moodyae mexnuueckozo 3penust OONHCeH
obecnenusame HACMPOUKU PEXCUMO8 pabombi -
Kacmpotixy srcnosuyuy, baranca 6e1020,
YBEMOPAIHOCMHBIX COCIMUBNAIOUSUX, NAOUAOU
obuapyxcugaemoti obnacmu u306paXCeHus,
oxpyerocmu obHapyscusaemoti obracmu
u300paNceHus, nOAoXceHue QOHAPYHCUBAEMBIX
obracmeti OMHOCUMENBHO OPYZ OPYea, MAtUuHHOoe
oByueHue napamempog HelipOHHblx cemeil O3
obnapycenus 06vexmos, OpMy u
3AKOOUPOBAHHBIE SHAYEHW OOHADYICUBAEMBIX
Maprepos muna Aruco, pasmepsl 00HaAPYHCUBAEMBIX
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Koanuecrso

OKPYICHOCMEN, K6AOPAmOs8 U mMpey20AbHUKO08,
napamempos KOHMpacmuocmu, pasmepos,
KPUGUIHBL U RONOJNCEHUS PACNOIHAGIEMBIX NUHUY.
Hab6op dondicen obecnedusams 60IMOICHOCG
paspabomxu modenu MobureHozo poboma,
ynpagaaemoti 8 FPV-pesicume nocpedcmeom
NPOZPAMMHO20 00ECNEYeHUs ORI NEPCOHANBLHO20
xoMAuLIOmMEPa u MobURbHBIX Yempoicms Ha 6ase OC
Android unu IOS, obecneuusarone2o 03MONCHOCHb
YRDABAEHUA MOBUALHBIM DOOOMOM U GCIPOLHHBIM
MAHURYAAMOPOM ROCPEOCMBOM ZpAdu4ecrozo
unmeppeiica, RAIONAIOUWUM € CeBf HABOP KHONOK U
nepexnoyameneti, O%Ccoicmux, obaacmy Ons
omobpaxcenusn sudeo. Habop donocen
obecnequsams 603MONCHOCTL USYHEHUA OCHOS
paspabomyu nPOZPAMMHBIX U ANNAPAMHBIX
KOMPLIEKCOE UHNCEHEPHBIX CUCMEM, DEUeHUl 6
cihepe "Humeprem sewjei”, a maxoice peuwieHul 6
obracmu poGOMOMexHUKY, UCKYCCIMBEHHO20
uHMeEAREKmMA U MAWUHHO20 0byyenun. B cocmag
Habopa O0ANCHO Ex00UMb NOCObUE NO UTYHEHNUIO
OCHOB DNEKMPOHUKY U CXEMOMEXHUKY, PEUENUU 6
cpepe "Humeprem eeweii”, paspabomxu u
npomomunuposanuio modereil pobomos. B cocmas
Habopa BORNCHO 8x00UMb ROCOOUE NO UZYHERUIO
OCHOB pazpabomKit CUCTNEM MEXHUNECKO20 3PEHUA U
INEMEHMOE UCKYCCMBEHHO20 UHMENAEKMA.

Obpazoeamenorbli
KOHCIMpYKmMOop O
MpaKmuxu broOYHO20
NpOCPAMMUPOBARUA C
RoMAPTIERMOM
OaAMUUKos

Pobomomexnuveckuil RaGOP NPeOHAIRA4eH O
U3YHEHUS OCHOE pobomomexnuky, demaney, y3nos u
MEXAHUIMOB, HeoBX00UMBIX ONA COIOAHUR
pobomomexiuyeckux ycmpoiicme. Habop
npeocmagnsem coBOl KOMAUAEKM CIMPYKINYPHbIX
INEMEHMOE, COLOUHUMBADHBLX 2NEMEHMO8 U
INEKMPOMEXHUYECKUX KoMnonenmos. Habop
n0o36015€m NPOBOOUML DKCNEPUMEHMbL NO
npedmemy @usuka, co30a6ams u
NpozpamMMupogants cobupaemoie MoOeny, U3
KOMROHEHMOE, 6X00ALYUX & e20 cocmas, paboiue
MOOEAU MOOUTBHBIX Y CIMAYUORADHBIX
POBOMOMEXHURECKUX YCMPOUCME ¢
AEMOMAMUIUPOCAHHBIM YNPABREHUEM, 8 MOM HUCTE
H@ KOAECHOM U 2YCCHUYHOM X0OY, d MAKNCE
KOHCIMPYKYUH, OCHOBAHHBIX HA UCHONb308AHUY
PasAudHbIX 8UO0E NEPeOay (8 MoM HUCRE YePEAIHbIX
u 3ybuampix) a maxdice peruazos. BecmpoenHsle
Gecnposodusie cemeavie peuterusn (Wi-Fi u
Bluetooth), 603m0dCcHOCMb UHMEZDAYUL C

22.00
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becnaamuim obraunoim 110, obecneyusaiom
BOIMONCHOCTb NPAKMUYECKO20 UIYHERUN
MEXHON02UT UHMEPHEINA 6EUelt U OCHOE
uckycemeennozo unmennexma. Obecnevusaemcs
BOIMONCHOCL OObEOUHEHUS RECKOALKUX PODOMOS,
coBpannvix uz nodobHbIx HABOPOE, 6 ZPyNNbL €
cemesmiM g3aumodeticmsuenm. Ilpedycmompena
ONYUOHATBHAR BO3MONCHOCTIb DACIUUDEHUS
OOHOAHUMENbHBIMYU KOMNOHERMAMY (He 6XO0AUUMU
8 CIAROAPMHYI0 KOMIRAEKMAYUIo), NOIGOAAIOUUMU
UZYHAMb MEXHUYECKOE 3PEeHUe U RPOMBLUAEHNYIO
pobomomexnuxy. IIpedycmompeRa §03MOXCHOCMb
pabomur Habopa ¢ ONOIHUMERbHBIMU OONAUHBIMU
cepsucamu. IIpedycmompensl MUHUMyM 064
NPOZPAMMUDYEMBIX KOHMPONNEPA 6 RAGCIMUKOBYIX
KOpRYCax, RO3BOAAIOUUX OOHOEPEMEHKO CO30A8ANTH
2 sapuanma pobomos pasnu4Ho20 HA3HAYEHUR,
UMEIOWUX BOIMONCHOCMb pabombl KaK 6
ROMOKOBOM PENCUME, MAK U ABMOHOMHO,
nO360AIOWUX peanu3osame obyqenue
NPOZPAMMUPOBAHUIO 8 HECKOALKUX CPLOaxX
paspabomxu HA PaInURHIX A3LIKAX (k npumepy, 6
cpedax Mblock, Arduino IDE, na aseikax Scratch,
C, Python, micro Python). Kax munumym oOun us
KOHMPOAREPOS UMEEm 8CIPOCHRYIO ONEPAYUOHHYIO
cucmemy, ecmpoennsie Wi-Fi u Bluetooth, nopm 033
HOOKMOYEHU ROCALO06AMENDHO COLOUHAEMbIX
gHeuinx yempoticme (ne mernee 20 ooOHogpeMenno
nodxmowaemotx yempoiicms). Kax munumym ooun
U3 KOHMPOINEPOE UMEEM EO3MONCHOCME
OOHOBDEMEHHOY 3anUC He Menee 8 npocpamm, ¢
BOFMONCHOCTILIO NEpexniauenus mexcoy numy. Kax
MUHUMYM OOUH U3 KOHMPOANEPOB UMEEM
noaroysemuuiti oucnaetl (IPS), noseonaowun
aul8o0ums OaHHbIe ¢ OaMUUK08 8 8ude mabauy u
2paghuxos, a maxsice co30a6amy 6CIMPOCHHbIE 8
xoumponnep eudeouzpvl. Konuvecmso cencopos u
UCHOAHUMENBHBIX YCMPOTICIG, 6CIPOCHHBIX 8 OOUH
w3 Koumpoanepos, - ne menee 10 wm. Obwee
KOAUYeCmeo sneMenmoe @ Habope He menee 400
WM., 6 MOM HUCAE NOOKTIOYAEMBIE MOOYAU, -
Bluetooth modynv, - 0801HOT damuuk AURUY, -
YAMPAIEYKOBOH OaMYUK PACCIMOAHUS, - OGMYUK
ygema, - OamH UK KACAHUSL SAEKMPOMEXAHUHECKUH, -
IR Modyne, - MOMOP ROCMOAHHO20 MOKA €
PEOYKmMOPOM — He MeHee 2 wim., - CEPEONPUBo0, -
nyasm Qucmanyuonrozo ynpaerenus IR. Habop
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00nxcer Golmb YKOMRICKMOBAH QKKYMYAAMOPHBIMYU
bamapesmu. llpozpammroe obecneuenue,
HCHORbIVEMOE ONA NPOSPAMMUPOBAHUA COOUPAEMbIX
pobomomexnuveckux Moodenet u ycmpoucms,
QOANCHO Bolmb QOCMYNHO OA7 DeCnIamHo20
ckauueanus us cemu Humepnem u nocaedyioujezo
UCRONb30BAHUR.

[Komnrexn nocyobst u
oGopyoosanus OnA
yueHuyeCckux ONbLINOG
(xumus, pusuxa,
bruonozus)

Llimamue rabopamopnutii xumuyecxuii Habop
vawex Hempu Habop uricmpymenmog
npenapoéaibiblx JI0Jcka 0N cocueanus eeujecms
Cmynxa ¢papghoposan ¢ necmuxom Habop banox
Ons xparenus meepovlx peaxmueos (30 — 50 ma)
Habop ckaanox (paarxonos) ons xpanenus
pacmeopog peaxmusos Habop npubopox (I1X-14,
[1X-16) IIpubop daa nonyuenun 2azos Crnupmosxa
Topiouee dna cnupmosox Quremposareras 6ymaza
(50 wm.} Konba xonuveckasn Ilanouxka cmexistHian
Yaueuxa 0451 6uINAPUEAHUR (6LIRAPUMENbHAA
yaueuxa) Mepuulii yurunop (nracmuxogeiii)
Bopounka cmexnannan (manas) Cmaxan
cmexnannvti (100 mn) Fazoomeoonan mpyba

wim.

22.00

Habop OT'3/ETD
(xumusa)

B nabop exodam secwt rabopamopHsie
anexmponnbie 200 2, cnupmosxa aabopamophas,
BOPOHKA KOHUMECKAL, NANOYKA CIMEKASHHAR,
npobupxa I1X-14 (10 wmyx), cmaxan sslcoxutil ¢
nocuxom BH-50 ¢ memxoii (2 wmyxu), yurunop
usmepumenvuolii 2-50-2 (cmexaannviil, ¢
npUmMepMoil KpLIUKOL), wmanmug Ons npobupox Ha
10 2né30, 3a2icum npobuUpOyrbLil, Wnameno-
roxceura (3 wimyxu), nabop @raxonee 014
XPANEHUs pacmeopos u peaxmugos (06vem
@raxona 100 mn - 5 komrrexmos no 6 wmyx, obvem
hraxona 30 mn - 10 xomnnexmos no 6 wmyx),
yununop usmepumenwroiil ¢ vocuxom 1-500 (2
wmyku), cmaxan evicokuti 300 ma (3 wmyru),
Habop epuieii O Mbtmba ROCYObL (epit ONA MbIMbA
npoBupox - 3 wmyxu, eput Ons Metmbs koab - 3
wmyxu), xanam beawiti X/6 (2 wmyku), nepiamxu
pesuno6ule XumuiecKue cmoxue (2 wmyxu), ouxu
sauumuste, Gurempsl Gymasicnure (100 wmyx),
eopiouee 0na cnupmoeox (0,33 1). B cocmaes nabop
8X00aM PEaKmMussl. ATIOMUHUL, JCene30, CONAHAR
KUCIOMA, MEMUIOPARIC, PEeHOADMAREUH, AMMUAK,
nepoxcud 8000poda, Humpam cepebpa u opyaue; 8
obugeti CRONCHOCIU ~ 44 PasAuHHbIX 8EUecms,
UCHOBIYEMbIX O/ COCMABREHUA KOMNIEKMOS
PeaKImuUB08 NPYU NPOGEOeHUY IKIAMEHAYUOHHBIX

uim.

22.00
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IKCHEPUMEHMOS8 RO KYPCY UWKOALHOU XUMUU.
Pexomendyemea popmuposams nabop OI'/ELD,
NO360ARIOWUT NPOGOOUML NPAKMULECKUE 3A0QHUS
npu npoeedenuu 0uezo 20Cy0apPCMEeHHO20
IKIAMEHA HO XUMUY C UCNOABIOBAHUEM
coomeememeyoueti 1a6opamopHoti nocyoel,
peaxmugos, yueGHo-0eMOHCIPARUORHO2O
obopydosanun. lpu hopmuposanuu
DEKOMEHOYEemCA YHUMbISAMb QaKmu4ecKylo
nompebrocmy 00PA306AMEALHBIX OPLAHUIAYYUL.

Habop O /EIS
(usuxa)

Cocmas nabopa «Onmudeckue u Keanmosvle
REAECHUAN - KOPNYC OCeemMUmens - ouagpazmot -
YUNUHOPUYECKUE TUHIbL ~ HOAUGHAR AUH3A - 2
ONMUYECKUX FNEMEHMA WA CIotiKe - RPUIMA
mpaneyuesuonasn - 2 NORYYUIUHOPA NPO3PAHHBIX -
2 RAOCKUX 3ePRARA - OKPAK Memaniuyeckus - 3
Qepocamens ONMUYECKUX INEMEHTMO8 - NUHETKU
MAZHUMHDBLE - TUHERKA NPO3PAYHAR - Oepcament
O UCTOYHUKA CBema 2 3aXCUMA KAHYEAAPCKUX -
UCIMOYHUK CGeMA - MPAHCROPMUP - NAAHIUEM -
caatio uzobpascenuli - 1umb - MPAHCROPMUD -
ONMUYECKAA CKaMbS NACROPM NOMOK O
xpanenus noxcemenm «Mexanudeckue A61EHUL) -
meaa - Myma wimamusa - 1ana wmamuea - zpys3
HabopHbLil - KApemxa-6pycox - cexyHOoMep
INEKMPOHHBIE C OanuKamy - KOMRACKIM YRpyeux
INEMEHMOE - MPAHCROPMUD - MEPHAR flenma -
KAIOY CeXYyHOOMepa - OURAMOMEMPbL - 2pY3bl 2 ¢
KPIOUKOM - KOBDUK - NPUOOD ONR UsyneRUa nagenus
Mena - KOMRREKM 3AHCUMOE - KORDa winpuya -
wiHyp 1,5 M; - AUHEUKQ - MEPNbIl yurunop - 6ok
HOOGUNCHBLT - BAOK HENOOBUIICHBLH - CKAMbSA
MEXQHUHECKas - CMAKaH MIACMUK0GbIll MEpHbIU -
puivaz - Wimamué nacropm AOMOK O XPAHERUS
RoMCeMeRm « INEKMPOMAZHUMHbBIE AGICHUAY =
pabouee nore - Myghma wmamusda - 0eplcament. -
pesucmopbt - namna 6 cbope - Kamyuika-momox Ha
OCU - KOMNIEKM npogoo0e - IAMRA HA OCHOBAHUU
- KAI0Y HA OCHOGAHUU - IAEKMPOMAZHUM HA
OCHOBAHUU - KAMYUWIKA-MOMOK - KOMAAC -
MAZHUNTLL NONOCOGIE - MPAHCROPMUD -
naacmuxoseas mpyoxa - cmaxan ¢ Hazpeeamenem -
nOOCMABKA MASHUMA - KOBPUK € MAZHUMAMU
RACKOpM A0MOK ON8 XPAHEHUR 0XCeMEHM
«Tennoenle agneruny - 6ALROHBL - MAHOMEMD -
KPIOHOK - IOCKYM MAPAU - IMEPMOMEMPYL -
KPOHWIMeH mepmMomMenpa - OCHosanue

Wwm.

22.00
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Kponuimetina mepmomempa - wawxa Hempu -
KATOPUMEMPUYECKOE MER0 - MAlMep - pe3unKkad
BAHKOBCKAA - NOUAKA ONA NMUY - JUHetiKa -
HCUXPOMEMPUYECKAA MABAUYA - WMAmUeg - 3aX%CumM
KAHYENRAPCKUl - 2 KPIOYKa MEMANIUYECKUX
NACROPM J0XCEMEHM

Vuebnasn aabopamopus
10 HEUPOMEXHON02UU

B cocmas exooam: Cencop Tun 1 ne menee I wum.,
obecnequsaem 803MONCHOCMb PEZUCTPDAYUU
CUZHANA INCKMPUYECKO AKMUBSHOCHIU MbILLY
(onexmpomuocpammsl, IMI). Pecucmpayus
QOANCHA OCYULECEAAEMCA HEUHBAIUBHO, CYXUMU
anexmpooamu. J{oncHa umMemsCa 603MONCHOCMb
Kpenienus Kk pyKe 4en06exa, Ymo O0ANCHO 0asams
BOIMONCHOCING PESUCMPUPOBAMb INEKMPULECKYIO
AKMUGHOCHIU Mbltiybl 6 0BRaCmU, HAO KOMOPOU
pacnoaazaemcs kpenaenue. lpu nanpsasxcenuu
Muluiybl 00AXCHA 6bimb obecnevena 80IMONCHOCMb
HAORIOOEHUA NYYHOCIMU CUZHANA (.e. npucymemeue
OMT), npu paccrabreruu Moluiysl - €€
omcymcmeue. Cencop Tun 2 ne menee 1 wm.,
oBecneuusaem 603IMONCHOCb PE2UCPAYUN
cuznana pomonremusmozpammol (PII)
ONMUYECKUM NymeM, 3 CHem USMEHEHUA
OMPANCEHHO20 OM KPOBEHOCHBIX COCYOO8 ceema,
06veMm KOMOPbIX UsMeHAEmca nood 6030eicmeuem
nynscosoi gonbl. Cencop dondicen Obime
obecneyen 60IMONCHOCTIBIO KPENACHUR K
nodyuieuxe nanoya venogexa. Cewncop Tun 3 ne
Mmenee | wm., obecnequgaem 603MONCHOCMD
De2UCmpayUl CUZHANA INEKMPOKAPOUCZDAMMDbIL
(DKT) ne uneaszugrvim cnocobom, pezucmpayuu |,
T u Il omeedenuti. Cencop Tun 4 ne menee I wm.
ofiecnexugaem 603MOICHOCG. pe2ucmpayu
cuzrana KoJcro-2arveanuveckoti peaxyuu (KI'P),
pecucmpayus KOmopoz2o ocyuecmsnaencs na
NOCMOSHHOM MOKE, NOOKAIOWERUS K MENY Her08eKa
¢ nomoujbio cyxux nekmpooos. Cerncop Tun 5 ne
menee 1 wm., obecnevugaen 603MONCHOCHb.
PeuCMpAYUY CUZHANA PNEKMPUIECKOT GKMUBHOCIU
moszza (D31) ¢ nomowybio CYXUX HeUHBAZUBHBIX
INEKIMPOOOB; PEZUCMPAY UL DNEKMPUHECKOU
axmugrnocmu pasusix donei moszza, Cencop Tun 6
He menee | wm., obecnequgaem 603IMONCHOCHb!
DEeZUCMPAYUY CUSHANA KONE€DAHUS 2PYOHOT KRemKy
(Cencop Ovixanus); onpeoenenus wacmomul
ovixanud. Yoempoticmeo 012 cO0pa OGHHBLX OM
CENCOPO8 U REPEOaHY HA NePCOHANBHBIH

Uim.

22.00
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HanmeHoBaHHE
oSopynoBaHHA
(PBIO)

KpaTxue npuMepHbie TEXHHISCKHE
xapaxtepuctrkH (PBIIO)

Eananua Il(
M3MepeHNns

OJIHYECTBO,

KoMnvlomep obecnevugaem 860IMONCHOCME coopa
OaRNHBIX O NOOKNIOHEHHBIX K HEMY CeHCOPOE U
omnpasKy noAydernsix oanustx na 11K
Hodxmouenue yenmpanvrozo mooyas k IK ooasicno
ocywyecmenamoca ¢ nomousio USB-rxabens.
Yempoticmeo Ona c60pa Gannbix GORHCHO umems
2avsanyuueckyro uzonayuio om 1K, obecnevusamso
BO3MOICHOCTID OOHOBPEMEHHO20 NOOKIIOYEH U
gnrome 00 4 cencopos. Kaxcowil uz 6x0008
Yempoticmea 0na c60pa Ganneix QOANCHO umMems
2a1L8aAHUYECKYIO U30AAYUWIO (0becneyenue
MENCKAHQABHOU 2aNb8AHUNECKOT USONAYUL).
Hodkniouenue cencopos x Yempoiicmay ona cbopa
OGHHBIX OCYIeCMBIAEMC ¢ ROMOWbIO
creyuarusuposantbix pasvemos muna LEMO,
obecneyusarowux NPASUILHOCH NOOKRIOYEHUA
PazvemMa U CHUINCAIOWUX PUCK CRYYATHO20 KACAHUA
PA3BEMOB MOKONPOBOORUUX HACMEY, 4 MAKIICE
obecnequeaowux 3awumy om
HECAHKYUOHUPOBAHHG20 ROCKIIOYEH U K
npouseonsrbLM yempoticmearm. Modyaw «Knonkay
ne menee 1 wim., obecnequsaem 80IMONCHOCMY:
PaSMEMKY Pe2UCMPUpyembix cuenanos. Konuvecmeo
POAZMEUAEMBIX COCMOAHUL CUSHANA OONHCHO Obimb
He MeHee 3-x paznuuHbLIX Kamezopul.  Yempoucmeo
Ons pe2ucmpayuy apmepuaIbHO20 0A6eHUA He
menee | wm. Memoduueckoe nocobue, komopoe
donicno codepxcamp e menee 30
AaBOpamopHLIX/MPAKMUYECKUX/OEMOHCIMPAYUORHBIX
pabom.

[ [ugpposas
rabopamopus no
BKONOZUU

Obecnequeaem nposedenue y4ebrozo
IKOROZUHECKO20 MOHUMOPUH2A
unCmpyMenmanoHuiMu Memodamu. Habop
NPUMEHSEmCA BPY U3yHenuu IKoR02uu, buonozul,
XUMuY, 2e02paguu U nPUPoOosedeH s, @ Maxdice
017 UHOUGUOYARBHBIX UCCAEOOBAHUR 1t NPOCKMHOU
Seamenbrocmu wikorvruxos. Komniexmayus!
BecnposodrOll MyAbMUOAMHYUK HO IKOAOZUHECKOMY
MOHUMOPUHZY € 8-10 BCIMPOEHHBIMYU OaMHYUKAMU.
Hamuux numpam-uoroe Jamuux Xn0pud-uoxos
Hamuux pH ¢ Ouanasonom uamepeHus He yoice 4em
om 0 0o 14 pH Jamuux 6rajicrocmu ¢ Ouanazonom
wsmepernusn 0...100% Jamuux oceeugennocmu ¢
OuanaszoHoMm uamepenus He yaice wem om 0 0o
180000 ax Jamuux memnepamypul ¢ OUGRAZOHOM
usmeperus ne yoce wem om -20 oo +140C [Jamuux
INEKMPORPOGOOUMOCTIY C QUANAZOHAMY UIMEPENUA

wm.

22.00




HaumenoBpanue
obopyaoBaHus
(PBI1IO)

Ne
/i

KparikHe npuMepHbIe TEXHHYECKHE
xapaktepuctrkn (PBIIO)

Eannuia |](
3MEpeHHn

OJTHIECTBO

He yoice yem om 0 00 200 mxCum; om 0 00 2000
uxCym; om 0 6o 20000 mxCm Jamuux
memnepamypel OKpyNCaioweti cpedst ¢ OUANA3OHOM
usmepenus ne yxce vem om -20 do +30C
Omdenvrbie damyuuxy u myasmudamuuxu.: Jamuux
36yKa ¢ (hyHKYyUel URMeZPUPOBanus ¢ QUaNA3oHOM
usmepenua yacmom ne mewee yem om 50 'y 6o 8
xly; Jamwux enaxcrocmu nousst ¢ OUanasoHoM
uzmepenus e yoice vem om 0 0o 50% Jamuux
OKUCU Y2Repoda ¢ OUANA30HOM UIMEPEHUS HE YICe
yesm om 0 0o 1000 ppm Myremuoamuux
ONMUYECKOU RAOTHOCMU ¥ MYMHOCITU €O
ecmpoeHHbiMy damyuxamu: Jamuux onmuyeckol
nromuocmu 470 Hm ¢ ouanazonom usmeperus om 0
00 2 D Jamuur onmuyeckoti niomuocmu 525 nm ¢
OQuanazorom uzmepenusi om 0 0o 2 D Jamuwux
onmuyecxoi niomnocmuy 630 Hm ¢ OuanA30HOM
wsmepenus om (0 do 2 D Jamuux mymrocmu
pacmeopoe ¢ duanazonom usmepenus om 0 do 200
NTU dxceccyapur: Kabeno USB coedunumenvnbti
(2 wm.) 3apadwoe yempoticmeo ¢ xabenem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy
Cmepoicenb 018 3aKpenieHus OnHuUKoe 6 wmamuee
Kpamuroe pyxoeodcmeo no SKCRIyamayuy
yughposoii nabopamopuu Hpoepammnoe
obecnevenue Memoduyeckue pexomenoayuu He
menee 20 pabom Ynaxosxa Hanunue
PYCCKOSZLINHO20 Catima noOOepIICKy, Hanuvue
SUOEOPOJIUKOS.

L [ugpposan
rabopamopus no
husuorozuY
(npogurbLHbIT YPOGEND)

Obecnevusaem npogeoeHUe UCCAE008INUA NO
DYHKYUOHUPOBAHUIO HENOBEYLCKO20 OPZAHUIMA.
Komnnexmayusa: Becnpogodnot Myabmudamyuxk no
uznono2UU ¢ 5-10 6CMPOEHHBIMU OGIMHYUKAMU:
Jamuux apmepuarbro20 0aeneHus (0...250 mm pm.
cm.) HJamuux nynoca ¢ QUARA30HOM USMEPEHUA He
yorce wem om 30 0o 200 yo/mun Jamux
meMnepamypel meaa ¢ QUAna30HOM UIMEPERUs He
yoice vem om +25 0o +40C Hamuux wacmomul
ObIXQHUSL ¢ QUANAZOHOM UIMEDEHUS He YoKe Yem om
0 0o 100 yurcnos/mun JJamyux yCKOPEHUR ¢
noxazamenamu 2 g =4 g; +8 g Omoenvrbie
yempoticmea: Jamuux SKI” ¢ ouanasonom
usmepenua e yoce vem om -300 0o +300 mB)
Jamuux cunomep ¢ OUanA3OHOM USMEPEHUR He Yoice
yem om {1 0o 40 H Jamuux oceeweHHoCmu ¢
OUGNA3ZOHOM usMEpenus He yce yem om 0 0o
180000 ax Axceccyapwi. Kabeao USB

uim.

22.00




HauMeHOBaHHE
obopynoBannsg
(PBIIO)

n/n

KpaTkne npaMepHLI¢ TEXHHIECKHE
xapakTepuctuxkn (PBIIO)

EauHuna II(
M3MEpeHHs

OJTHIECTBO

coeduHumenbublil 3apadHoe ycmpoicmso ¢ kaberem

minilUSB USB Adanmep Bluetooth 4.1 Low Energy
Kpamxoe pykogodcmeo no 3xchnyamayi
yuhposoti nabopamopuu Ipozpammroe
obecneyenue Memoduueckue pexomeHOayuy He
smenee 20 pabom Hanusue pycckoaseiunozo catima
noddepoicku Hanuyue audeoponuxos.

Obopydosanue 0as
Pemoncmpayuu
onbimog (ghusuxa)

Komnnexm demoncmpayuoHioz0 060pyooeanus no
husuxe cayocum Ong NPOBEOCHUS IKCHEPUMEHNOE €
KAACCe U HA2AAOHO20 UIYNEHUS PUIUMECKUX
sexenuit. Habop exaouaem g ceba: imamue
Oemoncmpayuonnbii Cmoaux ROOLEMHbIU
Manomemp HCUdKOCmMHON OeMOKCMPAYUOH LI
Kamepmon na pesonancrom awuxe Hacoc
BAKYYMHbLY ¢ 2rexmponpugodom Taperxa
eaxyymuan Bedepxo Apxumeoa Oznuso go30yuioe
ITpubop 048 deMOHCMPARUY OABTEHUA 8 HCUOKOCMU
Ipubop dns demoncmpayuu GmMmocHeprozo
daenenun (mazoebypacrue noxyuwiapus) Habop men
pasnozo obvema Habop men pasroi maccer Cocyou
coobwarowguecs Tpybra Heiomona Llap Hackans
Llap ¢ xonvyom Luaunopul CGUHYOGbIE CO CMPYZOM
Ipubop Jlenya Maznum Oyzo06pasmbiii
demoncmpayuonnbiii Maznum nonocoeou
Oemoncmpayuonnblil (napa) Cmpeaxu MazHumHble
na wmamueax Habop demoncmpayuonnvii
"Inexmpocmamuxa” (3nexmpockonst (2 wm.),
cyamawn (2 wim.), naIOYKQ CMEKTAHKAS, NAROYKA
S60HUMOBAA, WMAMUes W30AUpyouue (2 wm.)
Mawuna 31exmpophopHas unu 6blCOKOBORMHYIL
ucmounux Komnnexm nposodos Jnuna: 500 mm - 4
wm |, 250 mm - 4 wem., 100 mu - 8 wom., nasnavenue.
O ROOKMIOHEHUR OEMONCIMPAYUOHHBIX NPUGOp08 U
060pyO0SaHUA K UCRIOHHUKY MOKa, OA cOOpKY
NEKMPULECKUX Yenel, SKIOHAR IReMEHNTbL U3
pabomyt "Tlocmosnublil 3AeKMPUYECKUY mox"

wm.

22.00

Muxpockon yupposo

Tun muxpockona: 6uonozuvecxkuit Hacaoxa
MUKPOCKOhA: MOHOKYRApHas Hasnavenue:
nabopamopreti Memoo uccne0oganus. ceeminoe
nonre Mamepuan onmuxu: ONMUHECKOe CIEKIo
Veeauwenue muxpockona, xpam: 64 — 1280
Oxynsper: WFI16x Obvexmusnt: 4x, 10x, 40xs
(nodnpyorcunenubiil) Pesoavéepras zonoexka: Ha 3
obvexmusa Tun nodceemxu: 3epraI0 iy
caemoound Pacronosxcenue no0CeemKuU: 6EPXHAR U
HusicHAs Mamepuan kopnyea: Memann
Hpedmemuuiit cmonux, mm: 90 Hemounux

um.

22.00
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KpaTkue npuMepHbie TeXHUIECKHE
xapakrepucruxku (PBIIO)

Eauanoa |K
[M3MepeHHs

OIAYCCTRO

numanun: 220 B/50 Ny Yucno mezanuxcenen. |

HauMeHOBaHHE
pazziena:
"KoMnsloTepHoe
obopynoparne”

Mrozogyrkyuonanboe
VCmMpPOUCmeo

(npunmep, cranep,
Konup}

Tun yempoiicmsa. Mrozoghynxyuonanenoe
ycempoticmeo (MDY), L{eemnocme newams: swepHo-
benasn,; Texnonozus neuamu: IReKMpoOpAPULECcKan
(razepras, cgemoduoonan), Popmam newamu: He
menee A4, Tun cranuposanus:
npomaxcusti/nranwemnotil;, Bozmooicnocme
CKanuposanun 6 opmamax.: ne menee A4; Cnocob
nooxmovenun: LAN, Wi-Fi, USB

wim.

22.00

Hoymbyx

Dopm-paxmop: noymbyx, Paimep ouazonanu: ne
meree 15.6 owiimos; Paspewenue axpana: Full HD,
Quad HD unu Ultra HD; Obuwuii obvem
VCMAHOReHHOU onepamusnoli namamu: e mexee 8
Ibaom; Maxcumansneiii 06wuii noodepacusaemulll
o6vem onepamusroi namamu. e mexee 16 I'baiim,
Obvem SSD naxonumena: ne menee 240 I'6aiim;
Fecnposoonan ceasze: Wi-Fi; Kontnwecmeo
scmpoernbx ¢ kopnyc nopmos USB.: ne menee 2, uz
komopwix ne menee 1 donxcro Goime USB eepcuu ne
nudce 3.0; Pazpewerue 636-xamepul, Mnuxcenn: ne
menee (.3; Bempoennwiil mukpoon; Knaeuamypa c
DACKAAOKOH U MADKUDOBKOU KAagiiil
OWERTY/HI[VKEH; IToodepxcka cmandapmos
becnpogoonoi ceasu: 802.11a/b/g/n/ac;
ITpoussodumenvrocme npoyeccopa (3navenue
norasameas « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
menee 5000 edunuy, Haruyue manunyasmopa
MblULL 8 KOMRACKme: 0a, Yemanognennas
OREPAYUOHHAR CUCTEMA ¢ 2DAPUYECKUM
noOABLIOBAMENLCKUM UHMEPDETICOM, C8edeHUs O
KOMOPOM GKAIOYEHBL 6 EOUHBLI peecmp DOCCUHCKUX
npozpamm Qs FNEKMPOHHBIX GbINUCTUMETLHBIX
Mawiun u 6az Oaunbix; Yemarnosgnennvill naxkem
oQuCHO20 NpozpamMmHoz0 0becneyenus,
COEMECTMUMO20 ¢ YCMAHOBREHHOU ONEPAYUOHHONU
CUCMEMOT, CEEOCHUR O KOMOPOM BKAIOUEHbL 6
eOQUHBIT peecmp POCCUUCKUX NPOSPAMM OA8
SACKMPOHHBIX GLIYUCTUMENLHBIX MAWUH U Bas
OaHHbIX.

wuim.
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