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POCCUNCKAS ®EJEPALLUS

AIIMHUHHUCTPALIMA JIEHUHT PAIICKOH OBIIACTH
KOMMUTET
OBUIETO H MPO®ECCHOHAJIBHOI'O OBPASOBAHHSA
JIEHHUHI PAJICKOH OBJIACTH

PACITIOPAKEHHUE
“ ’f? » JH({PJ 2043 rona Ne 1/_3 7.

006 yrBepskaeHHH HHPPACTPYKTYPHOIO JIHCTA AJISI OCHAIEHHS
o0weobpasoBaTe/bHbIX opranusaunii Jlennurpaackoii oéaacru,
PACIIO/IOKEHHBIX B CeJIbCKOH MECTHOCTH H MaJlbIX FOpo/Jax, Ha Gase
KOTOPBIX IVIAHHPYETCsl OTKPbITHE IEHTPOB 00pa3oBaHHs
€CTeCTBEHHO-HAYYHOH H TeXHOJIOrHYeCKOH HANpPaBJIeHHOCTEH
«Touka pocra» B 2023 roay

B uensx cosnanus ¥ GpyHKUMOHUPOBAHHS LIEHTPOB 0Opa30BaHUs
CCTECTBEHHO-HAYYHOW M TEXHOJOrH4eckoi HarpaBieHHocTel «Touka
pocta» (nanee — LlenTp) B pamkax peanusaiyu (esepaabHOro MpoeKTa
«CoBpeMeHHas 11IKOJIa» HAIMOHAJIbHOro mpoekra «OOpazoBaHue» Ha
TeppuTOpHH JleHuHrpazackoi o6iactu B 2023 roay:

1. VYTBepaute UHOPACTPYKTYPHBIM JIMCT JUIsl OCHAILCHUS
o0ueoOpa3oBaTe/lbHBIX  OpraHu3auuii  JleHuHrpajackoi  obiacTH,
PAacIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MajbIX ropojax, Ha Oase
koropeix B 2023  romy mnnaHupyercs — OTKpbithe  LleHTpos,
000py/10BaHHEM, PACXOIHBIMH MaTepHaIaMH, CPEACTBaMH OOy4YeHHs H
BOCITUTaHUsl COTJIACHO MPHUJIOKEHUIO.

2. KoHTposib 3a HCHOJHEHHEM HACTOSIIEro pacrhopsiKeHHs
BO3JIOXKMTh Ha HayaJbHUKA JlerlapTaMeHTa yrpaBjieHHus B cepe obuiero,
JONIOJIHUTENIBHOIO  00pa3oBaHMs M 3allUThl MpaB AeTed KoMmuTera
Bunokyposa M.B.

3amMecTHTeJIb IpeiceaTelIsi KOMHTeTa N.A. TonyGes



[Ipunoxenue

K pacropspKeHHUI0 KOMUTETa 001Iero

U npodeccuoHanbHOro 00pa3oBaHus
Jlenunrpazackoi obactu

ot « {7 » auBaps 2023 roxa Ne 42 -p

UudpacTpyKTypHbIH JIHCT

n/n

HaumenoBanue
obopyaoBaHHs
(PBII1O)

Kparkne npuMepHbIe TeXHHYECKHE
xapakrepuctukn (PBITIO)

Eaununna
3MepeHust

O0JIHYECTBO

HanmenoBanue nanpasjenus: "OQ6opyoosarue 01a 061ieobpazoeamenbHbixX Op2aHu3ayuil, e

ACAIOWUXCA MATTOKOMITIEKMHbIMU "

Haumenosanue
pasjena:
"EctecTBeHHOHAYYHAS
HAIPaBJIEHHOCTD"

[{ugppoeas
rabopamopus no
uzure (yuenuvecxas)

Obecnequsaem 6bINOIHEHUE IKCNEPUMEHMOB NO
memam Kypca ¢usuxu. Komnnexmayus:
Becnpoeoonoti myremuoamuuk no gusuxe ¢ 6-10
ecmpoennvimu oamyurxamu: Lugposon oamuux
memnepamypbl ¢ OUANAZOHOM USMEPEHUSA HE Yice
yem om -20 0o 120C Hugpposoii oamuux
abconomno20 0aeienus ¢ OUANA30HOM UMepPeHUs
ne yoice wem om 0 0o 500 xlla JJamuux mazHumnozo
nos ¢ OUANA30HOM usMeperus He yoice yem om -80
00 80 mTn Jamuux HanpaiceHus ¢ OUanazoHamu
uzmepenus ne yace yem 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 Jlamuuk
akcenepomemp ¢ NOKA3amensimMu He MeHee vem. +2
g =4 g; +8 g Omoenvuvie yempoucmea.: USB
ocyunnozpagh ne menee 2 kanana, +/-10 B
Axceccyapur: Kabenw USB coedunumenvhvii
3apsonoe yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Koncmpyxkmop
ons nposedenus skcnepumenmos Kpamroe
PYKOBOOCMBO NO IKCNIYAMAYUU YUPpoeou
nabopamopuu ITpoepammnoe obecneyenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuvue pycckoszpluH020 caima noo0epilcKu
Hanuuue 6u0eoponuxos.

wm. 66.00

[ugposas
rabopamopus no

XumMuL (VieHuveckas)

Ob6ecnequsaem évinoanenue 1a60pamopHbix pabom
NO XUMUU HA YPOKAX 6 OCHOBHOU UIKOIe U
NPOEKMHO-UCCICO06AMENLCKOU OeAMENIbHOCMU
yuawuxcs. Komniexkmayus: Becnpoeoonou
MYALMUOAMYUK RO XUMUYU € 3-MS 6CMPOEHHbIMU
oamuurxamu. Jamuux pH ¢ ouanazonom usmepeHus

wm. 66.00 ‘




n/n

Haumenoranne
obopyaopanus
(PBITO)

KparkHe npuMepHble TeXHHYECKHE
xapaktepuctuxi (PBI1O)

Eapgnnua
3MepeRisI

ll(OJ]H‘IeCTBO

re yoice wem om () 6o 14 pH Jlamuux
ANEKMPONPOGOOUMOCINU C OUANRAIOHAMU USMEPCHUA
He yoce yem om 0 00 200 mxCm; om 0 0o 2000
meCm; om @ 00 20000 mxCm Jamywux
meMnepamypel ¢ OUARA3OHOM UIMEPEHIT He Yiice
yem om -20 00 +140C Omoenvruie Oamuuxy.
Hamuux onmuyeckoii nnomuocmu 525 um
Axceccyapui: Kabero USB coedunumenvubrii
3apaonoe yempoiicmso ¢ xabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamkoe
DYKOGOOCMBO NO IKCHILYAMAYUU YUPPOosoH
nabopamopuu Habop nabopamoproi ocHAcmKu
IIpozpammnuoe obecnevenue Memoouuecxue
pexomendayuu e menee 40 pabom Haruuue
PYCCKOA3BINR020 catima nodoepicku Haruvue
BUOCODONIUKOE.

[ [ugpposas
lhabopamopus no
bronoeuu
(yueHuveckan)

Obecnewugaem sbinOINEH e 1A60PAMOPHBIX pabom
HG YpOoKax no Buonozul 6 OCHOSHOU uikoae u
NPOEKMHO-UCCREO0BAMENLLKOU OEAMENbHOCU
yuawuxcs, Komnnexmayua: becnposoonou
MYALIMUOAMYUK HO BUONOZUY ¢ I-10 8CMPOEHHBIMU
damyuxamu. Jamuux eraxcHocmu ¢ OUGRA30HOM
usmepenus (... 100% HJamuux oceewyennocmu ¢
QUAna3oHOM HIMEPEHUA He Yoice wem om 0 0o
180000 ax Jamuux pH ¢ ouanazonom usmeperus ne
yarce wem om 0 0o 14 pH Jamuux memnepamypet ¢
QUANQ3OHOM UIMEPEHUR He yoice yem om =20 00
+140C Jamuux memnepamyper OKpyHcaionei
cpedul ¢ OUANAIOHOM UIMEPEHII HE YIHCe HeM om -
20 00 +40C Axceccyapui: 3apaonoe ycmpoucmso ¢
xaberem minilUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamxoe pyxo80o0cmeo no 3xcnayamayuu
ytghposou rabopamopuu Ljugpposan sudeokamepa ¢
MEMAAUYECKUM WMAMUGOM, DAIDEUEHUE HE MeHee
0,3 Mnuxc Hpozpammruoe obecneuenue
Memoouuecxue pexomenoayuu ue menee 30 pabom
Vnaxoexa Haruiue pyccroasbiiuo2o caima
ROCOEDICKY, HAMUYUC BUOEOPOAUKOE

wuem.

66.00

HaumeHnoBaHHE
pazaena:

" [JonoAHRTENBHOE
obopynosaHue”

(ObpazoeamenbHbiil
HAbOp ONR UIYHEeHU
IMHO20KOMROHEHMHBIX
pobomomexHU4eCKUx
cucmem u

Obpaszoeamenvubili Habop donxcern Gvimy
npeOHazHayer 014 U3YNeHUs pOGOmMOmexXHUECKUxX
MEXHOAOZUT, OCHOB UHPOPMAYUOHHBIX MEXHORO2UU
U MEXHOAOZUTI RPOMBIMNEHHOU agmoMamu3ayuy, a
IMAaKice MEXHOA02UY NPOMOMUNUPOBAHUS 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

Hanmenonanne

obopyaoBanus
(PBI1O)

Kparkse npuMepHbIE TEXHHIECKHE
xapakrepucthikH (PBI10)

Eamenna
M3IMepEeHNS

l](OJ'lH‘IBCTBO

OGUINCEHUSA UCNOSHUMEABHOZ0 MEXAHUIMA
MAHUNYIAYUOHHOZ0 poBOmMa, 80IMOICHOCHb
3Q0QHUA NOCAECOBAMEALHOCIIU MOYeK ONS
NPOXONCOEHUR HePE3 HUX UCNOTHUTNENbHO2O
MEXQHUSMA MAHUNYAYUOHHO20 poboma.
Ipozpammnoe obecneuenue GOINCHO
PYHKYUOHUPOBAMD, KAK 8 OMOENLHOCMY 6 6Ude
Ccpedsi MOAEAUPOBAHUSA, MAK U 6 PEIICUME
MOHUMOPUHZA 8 PEAbHOM BPEMEHU NPU
NOOKIOYEHUU MOOeIU MAHUNYAAMOPA HOCPEOCMEOM
pobomomexnuueckozo koumpoarepa. Iipozpammuoe
obecneyenue O0ANCHO obecnewusamo
BOZMOICHOCL NOCMPOCHUA 2PAPUKOE 3AOAHNBIX U
mexyuiux 0600ueHnbIX KOOPOUHan
MARUNYIAYUORNO20 poboma, 2pagukoe IHAYEHUY
cropocmett U YyCKOpeH U, ZPaHUKos paciemnvix
3nadenuil nazpyaxu. Ilpozpammnoe obecneuenue
QOANCHO NOIBONAMY 300AEAMb
ROCACO08AMEABHOCME NEPEOCUNCEHUH
MARUNYAAMOPA NOCPedcmeom Habopa KOMAKO 6
6rouno-zpaghuseckom unmepeiice. Vuebnoe
nocotie QOANCHO COOEPICANTL MAMEPUATBL RO
pazpabomie mpexmepHblx MOOenel MOBUIbHYIX
poBomMos, MaHURYIAYUOHHBIX poBOMOs ©
DPAZAUMHBIMU MUNGMU KUHEMAMUKU (yeno8as
KUHEMAMUKA, RAOCKO-NAPANAENbHAA KUHeMAMUKA,
deavma-xurnemamuxda, SCARA unu pervaxcHas
xunemamuxa, nameopma Cmioapma u m.n.),
UHCIMDYKYUY HO NPOEKMUposanuio pobomos,
UHCMDYKYUU 1 MEMOOUKU OCYIYeCMBACHUS
UHIICEHEPHBIX PACHEMOS NPU NPOEKMUPOSAHUY
(pacuembol HAZPY3KU U MOMEHMOS, pacyem
MOUHOCIU HPUBOOOE, PACHEm naApaMempog
KUHEMAMUKY ¥ M.1. ), UHCHPYRYUY no paspabome
CUCIMEM YNPAGAEHUA U RPOZDAMMHO20 obecneyenus
ORs ynpaerenus pobomamu, UNCMpPyKyul u
MemOOUKU RO pazpabomue cucmem YRPABAEHUA ¢
INEMEHMAMYU UCKYCCMBEHHO20 UHMENNCKMA U
MAUIUHHO20 OBYHEHUA.

Obopydosanue ons

Ve MOHCIPAYUU
onsIMoe (xumus)

Cmonux noovemnutii. Llimamus
OeMOHCMPAYUORHBLT XUMUYecKuli. Annapam oan
npogedenus xumudeckux peaxyuii. Habop ors
Inexmporusa OemMoncmpayuonnstii. Komniexm
MepHbLx ko6 Manozo obvema. Habop gnaxonoe
(250 — 300 mn 08 xpanenus pacmeopos
peaxmusos). ITpubop 017 ONLIMoe no Xumuu ¢
snexkmpuyeckum mokom (rabopamopnuiil). Ipubop

Uin.

22.00




HavwmMmeHnoBanNe
o0opya0BaHHS

n/n (PBIIO)

KpaTkse nppMepHbIe TEXHHICCKHE
xapakrepucruku (PBI1O)

Eauunnoa
[H3MEpeHHs|

OJIHYECTBY

ONA UATIOCTDAYUYU 3AKONA COXPARERUA MACCHI
gewgecms: cocyo Jlandorema. Yemarnosra ons
nepezonku eewecms. lIpubop Ons HOAYHEHUR 2A308.
Bans kombunuposannasa 1a6opamopHa.
Daphoposas cmynka ¢ NECHIUKOM.

(O6pazoeamenbHblUl
HAOOP NO MEXAHUKE,
MeXampOHUKe U
pobomomexHuxe

Habop oondicer boimb NPEOHAIHAYEH OAA
npoeedenusn yuebHbIX 3GHAMUL NO U3YHEHUIO OCHO8
MEXAMPONUKY U POBOMOMEXHUKYU, RPAKMUYECKO20
npuMeHeHus DAZ06LIX INEMENMOE INEKMPOHUKY U
CXeMOmexXHuKy, a makxce Haubonee
pacnpocmpanenno snemMenmnot 6a3bl U OCHOBHbIX
MEXHUYECKUX PeUeHUTl, NPUMENAEMbIX NPU
RPOEKMUPOBAHUY U NPOMOMUNUPOGAHUY DAINUYHBIX
UHDICEHEPHBIX, KUDEDHEMUYECKUX U 6CMPAUBAEMbLX
cucmem. B cocmas nabopa O0nHCHbL 6X00UMb
KoMnaexmyouue u ycmpoticmea, obradaouue
KOHCMPYKIMUGHOH, S1eKmpUYeckol, annapamuod u
NPORPAMMHOTE COBMECTIUMOCIIbIO OpY2 € Opy2om. B
cocmas nabopa GondceH 6XO0UMb KOMWIEKM
KOHCMDYKMUGHBIX 21eMeHMO8 U3 Memaina ons
cbopxu Maxema MaHunyAsyuonno20 poboma u
KOMMUIEKI MeM@UIUYECKUX KOHCIPYKMUGHbIX
INEMERMO8 OnA cOOpKY Maxema MOBUAbHOZO
poboma. B cocmag nabopa 0oaxCHbL 8X00UNb
RpUBOOa PANUNHOZO MURA; MOMOPbL C
UHME2PUPOEAHHLIM WA BHEUIHUM OAMYUUKOM
ROAONCEHUA — HE MeHee Jutm, Cepeonpueoo
Gonouioli — ne Mmenee 4uim, cepeonpusod Manbll —
He menee 2uim, npusoo ¢ 60IMONCHOCIMBIO
VHDAGAEHUS 6 WAZ0B0M PEdCUMe — He MeHee 2um,
B cocmas nabopa GoRNCHEL 6X00UMb FeMenntbl O
cOOpKY BAKYYMHOZ0 3AX6AMA. 6AKYYMHAR NPUCOCKA
— He Menee Jwm, 31eKMPOMAZHUMHBIU KAANAH — HE
Menee lum, gaxyymubtit HAcoc — He MeHee lwm. B
coCmag Habopa CONNCHA 6X00UMb INEMEHMHAR
baza Ons NPOMOMURUPOBARUA. NIAMA 0N
becraeuno20 NPOMOMUNUPOBAHSL, KOMIIEKM
npogod08 PAIULHO20 Muna U ORUHbL, KOMRAEKM
DEIUCTROPOB, KOMRNEKN CEeMOOUOCT08,
cemucesmenmuslii unduxamop, oucnaeti KK-muna,
KHONKU — HE MeHee Sum, nomenyuoMempvl — He
Menee 3wum, unpaxpachblii 0aniuk - He MeHee
3wm, ynempaseyxoseai Qanmyux - He MeHee Jum,
damuux memnepamypol - He Mexnee lwm, 0amuux
oceeujennocmu - He menee lwm, mooyne Bluetooth
~ ne menee lwm, modyns HK-npuemnuxa — ne
menee [uum, modyne HK-nepedamyuxa 6 eude

uim.

22.00




Ne Hanmexonansie Kparkue npaMepHbIe TEXHHYECKHE EnuﬂuuaJK
n/m; oﬁoggﬁnoa)n A xapakTtepuctuxu (PBI1O) HIMEpeHH OTHAECTEO

KHONOuHO20 nyavma ynpasaenus — lwm,
AKKYMYAAMOp — He menee lwum, 3apronoe
yempoiicmeo — ve menee lwum. B cocmae nabopa
QOAIICEH BXOOUMb MYTbMUOAMYUK OAR UsMEperus
memnepantypbl U GAANCHOCIMU OKPYNCAIOWER CPedbl
— ne Menee luim. Mynosmuodamuux condicen
06adame 6CMPOEHHLIM MUKPOKOHMPORAEPOM
(maxmoeas vacmoma - He menee 16 MIy, wuna
Oannbix — He menee 8 Kbaim), unmepgeticamu 0
HOOKMOYEHUR K BHEUHUM YCIRPOHCMBAM.
yugpoewie u ananrozoewte nopmet, 1-wire TTL,
pasvem muna RJ. B cocmas nabopa 00oaxcer
BXOOUMb KOMNAEKM YHUBEPCATbHBIX
BLIYUCTUNENBHBIX MOOYAE, NPEOCHABNSLIOUUX
coboti 630810 NAAMY, NAAMY PACUIUPERUA ONA
Cemeso20 83auMo0elicmBua i RAGMY NOOKTIOYEHUS
CUROBOH Hazpy3Kku. Bxooauue 8 komniexm
yempoicmea 00ndcHsl 061a0amb 0OHOEPEMERHOU
KOHCMPYKMUGHOL, JNEKMPUHECKON, annapamuou u
RPOZDAMMHKOU COBMECTUMOCIIBIO OPY2 € OPY2OM.
Fazoeas nrama yRuGepcanbHO20 biHUCAUMENbROZ0
M0OYAR dondcHa npedecmaenime co0ol
npozpaMmupyemuLii KORMPorRep 6 cpede Arduino
IDE unu ananozuunbix c60600HO
pacnpocmpansiemuix cpedax paspabomru. baszoeas
naama ooaxcHa obracams 6CMpPOEHHLIMU
unmeppeticamy QNS NOOKIIOYEHUA YUPPOBBLX U
AHAROZOGBIX YCMPOUCME, 6CMPOEHHBIMU
unmeppeticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnama pacuiupenus 001icHa
obecneyueams 60IMONCHOCTL NOOKRIOHYEHUA
VHUBEPCAADHOZO BLINUCIUMENBHO20 MOOYRA K Cemy
nocpeocmeom unmeppetica Ethernet. Ilnama
paciuupenus 0oaxcHa obaadams nopmamu 6800a-
8b1800a 015 NOOKMOYEHUS YUGPOBHIX U AHAAOZ08BIX
yempoticme, unmepgetic SPI u goamoscnocmeio
ROOKTIOHEHU GHeuieli kapmul namamu. Tinama
pacutuperus 018 NOOKIOUEHUA CUNOBOU HAZDY3IKU
QOANCHA 0Gecneusams 603MONCHOCIL NPAMO20
NOOKAIOHEHUS GHEUIHET CUN0BOH HAZPYIKY, 4 MAKICE
pezyrupyemoit nazpysxu nocpeocmeom PWM
unmepgetica. B cocmas nabopa Oonsicen 6xooume
NPOZPaAMMUPYEMBLE KOHMPOANED, 0OLCREYUEAIOUUY
BO3IMOIICHOCHb OCYWECMBAAMYL PA3PAbOmMKY
RPOZDAMMHOZ0 KOO, UCROALIYR UHCIPYMEHMAPUU
cpeo paspabomiu Arduino IDE u Mongoose OS u
azvikos npozpammuposarus C\C++, JavaScript,
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Haunmenopanune
obopyaoBauus
(PBIIO)

Kparkie npaMepHbIe TEXHHYECKHE
xapakTepucruku (PBIIO)

Eanunua
[M3MepeHHA

KoanuecTBo

lIpozpammupyembiii KOHMPOARED QOANCEH
obradame nopmamu O NOOKNOYEHUR YUPPoesIX U
AHATIO206BIX YCMPOLICME, 8CMPOEHHBIMU
NPOZPAMMUDYEMBIMU KHONKAMU U
SAEKMPOMEXAHUHECKUMU MOOYASMU ONA
OP2anu3aYUL CUCMEMbl PYHHO20 YAPABAEHUA,
BCMPOEHNBIMU NPOZDAMMUPYEMbIMU CEeMOOU0OaMU
ON5 UHOUKAYUY pabOo1ez0 PEXCUMA, 6CIPOEHHbIMU
unmepgpeticamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
HabOPa OoRICEH 6X00UMb MOOYIb MEXHUNECKO20
3penua , nPeOCcmasnouli coboll BLINUCAUMENbHOE
YCMPOUCMBO CO CMPOENHBIM MUKPONPOYECCOPOM
(x0a-80 Adep - He mMeHee 4wm, Yacmoma a0pa He
menee 1.2 I'Ty, o6vem O3Y - ne menee 512M6,
06vem 6cmpoenKoti namamuy - ne menee 81'6),
UHMESPUDOBAHHOH KAMEDOU (MAKCUMANBHOE
paspewienue uOeonomora, nepesasaemozo no
unmepepeticy USB - ne menee 2592x1944 e0.) u
onmuueckoti cucmemon. Mooye mexnuneckozo
IpeHuA QoAdCEH 061A0AMY COBMECIUMOCMbLIO C
PAITULHBIMY RPOSDAMMUDYEMBIMYU KOWMPOATEPaAMU
¢ nomowblo unmepgeiicos - 1-wire TTL, UART,
12C, SPI, Ethernet. MoOynb mexHuueck020 3peHus
donxcen obecnevueano GbINOIHEHUE 6CEX
UIMEPENUl U GbINUCIEH U ROCPEOCTBOM
COBCMBEHHBIX BLIHUCTUMERLHBIX 80IMONCHOCTNEU
acmpoenno2o mukponpoyeccopa. Modyne
MEXHUNECKO20 3penua doaxcen obradams
BOIMONCHOCINLIO KOMMYHUKAYUY C AHAROZUYHbIMU
MOOYIAMY HOCPEACMBOM WUMbI Ha base
nocredosamenbHO20 UuHmep@eica ¢ yeavio
dansHetiueti nepedayy pe3yrbmamos UIMepeHul
2pynnbi MOOYAEl HA YNPABAAIOUCE SLIHUCAUMENbHOE
YEmpOoHCmeo, ROOKIOYEHROE K OGHHOT tiUHe.
Modyae mexnuueckozo spenust OONHCeH
obecnequsanes HacmMpoliKi PEXCUM08 pabombi -
nacmpotixy sxcnosuyuy, baranca 6e1020,
YBEMOPATHOCIHBIX COCIMUBAIOUSUX, NAOUFAOU
obHapyxcugaemoti obnacmu u306paNsCcenus,
oxpyerocmu obrapysicusaemoti obracmu
uz0BpaNcenus, nooxcerue OOHAPYHCUBAEMbIX
obnacmetl OMHOCUMENBHO OpY2 OpYea, MAIUUHHOE
obyuenue napamempog HelipoHHbIX cemet OAs
obrapyscenus 06vexmos, HOPMy U
3AKOOUPOBAHHBIE 3HAYEHWT OOHADYICUBACMBIX
Maprepos muna Aruco, pasmepsl 00HaAPYHCUBAEMBIX




n/1n

HaumeHOBaHHE

obopygoBanua
(PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapaxrepuctiku (PBI10)

Eaunuua
M3MEepeHHA

KonauecTso

OKPYIACHOCMEN, KGAOPAMOE U MPEYZOAbHUKOB,
napamempos KORMpacmuoCmuy, pasmMepos,
KPUGUIHBL U RONONCEHU DACNOIHAGIEMBIX TUHUY.
Hab6op donicen obecneuusams 80IMONCHOCIG
paspabomxu modenu mobureHozo poboma,
ynpagaaemoti 8 FPV-pescume nocpedcmeom
npoZPAMMHO20 0becneterus Ol NEPCOHANBHOZ0
KoMRbIOmepa u MoGunsHbLx yempoticms Ha base OC
Android unu I0S, obecneuusaionje2o 603IMONCHOCL
YRPAsAeHUA MOGUALHBIM POOOMOM U GCIPOEHHBIM
MAHRUNYAAMOPOM ROCPEOCMBOM Zpadu4eckozo
unmepeiica, GRAIONAIOUUM € CeB HABOP KHONOK U
nepexmoyameneti, Oxcolicmux, obracmy Ons
omobpaxcenusn sudeo. Habop donoicen
obecnequsams 803MONCHOCTTL UYHEHUA OCHOS
paspabomxu nPOSPAMMHbIX ¥ aNNAPAMHBIX
KOMPLIEKCOE UHNCEHEPHBIX CUCMEM, DEUHEHUU 6
cehepe "Humeprem sewjeil”, a maxoice peuwieHul 6
obaacmu pobomomexHuKu, UCKYCCMBEHHO20
uHmMeEANeKma U Mawunnozo obyyenus. B cocmas
Habopa OOANCHO BX00UMb NOCOBUE NO UTYHEHNUIO
OCHOB DNEKMPOHUKY U CXCMOMEXHUKY, PEUIEHUU 6
cpepe "Humeprem eeweii”, paspabomru u
npomomunuposanuio mModeneil pobomos. B cocmas
Habopa BORNCHO 8x00UMb NOCOOUE NO UZYHEHUIO
OCHO8 pazpabomKu CUCEM MEXHUNECKO20 3PEHUA U
INEMEHMOE UCKYCCMBEHHO20 UHMEAAEKMA.

Obpazosamensrbi
KOHCMpYKmop Oni
paKmuxi OR0H020
npOcPAMMUPOBARUA C
koMAPIeRMOM
OamyuKos

Pobomomexnuveckuil RAGOP NPEOHAIHAYEH OnA
UIYHEHUS OCHOB POBomomexnuky, demaned, y3nos u
MEXAHUIMO8, HeOBX00UMBIX ONA COI0AHUA
pobomomexnuyeckux ycmpoiicme. Habop
npedcmasisem coBoll KOMUREXM CIMPYKIMYPHbIX
INEMEHMOE, COLOUHUMENLHBIX 2NEMENMO8 U
anexmpomexnuseckux komnonenmos. Habop
RO3601AEm NPOBOGUML DKCNEPUMEHbL N0
npedmemy Qusuka, coz0asams u
npozpamMMupogants cobupaemsie MoOeaY, U3
KOMROHERMOB, 6X00AIUX 8 e20 cocmas, pabotiue
MOOEAU MOOUIbHBIX Y CIMAYUOHADHBIX
POBOMOMEXHUYECKUX YCMPOUCME ¢
AEMOMAMUIUPOBAHHBIM YNPABREHUCM, 6 MOM HUCAE
HQG KOAECHOM U 2YCCHUYHOM XOQY, d IMAKNCE
KOHCMPYKYUL, OCHOBAHHBIX HA UCNONb308AHUY
PasAudHbIX BUO0E NEPEOAY (8 MOM HUCRE YEPEAYHbIX
u 3ybuamuix) G maxoce puiudazos. Bempoennole
Gecnposodusie cemesvie peutenun (Wi-Fi u
Bluetooth}, 603MONCHOCHIL UHMEZDayUU

wm.

22.00
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HanmMeHoBaHHE
obopyaoBaHHS
(PBI1O)

KpaTkHe npHMepHbIE TEXHHYCCKHE
xapakrepucruku (PBIIO)

Eaununa
M3MepeHH

OJIHMECTBO;

becnaamuoim obraunoim 110, obecneyusaiom
BOIMONCHOCND NPAKMUYECKO20 UIYHERUA
MEXHON02UL UHMEPHEIMA 6Elelt U OCHOE
uckyccmeennozo unmennexma. Obecneuusaencs
BOIMONCHOCTL 06beOUHEHUS ReCKOAbLKUX pobomoe,
coBpannvix uz nedobHbIX HABOPOE, 6 ZPYNNbL €
cemesbiM s3aumooeticmeuem. Ilipedycmompena
ONYUOHINBHAR BOIMONCHOCMb DACUUDEHUS
OOROMHUMENBHBIMYU KOMNOKHERMAMY (He 6XOO0AUUMYU
8 CIAandAPMHYI0 KOMRAEKMAYUI0), NO3GONAIOUUMU
UZYHaAMb MEXHUYECKOE 3pentie U RPOMBIWNEHHYIO
pobomomexnuxy. Ilpedycmompena 603MOICHOCTb
pabomer Habopa ¢ OOROIHUMENbHBIMU OONAYHLIMU
cepsucamu. IIpedycmompenst MunuMyM 064
NPOZPAMMUDYEMBIX KOHMPORNEPA 6 NIGCMUKOBYIX
KOpRYCax, RO3BOAMIOUJUX OOHOEPEMEHKO CO30A8ANb
2 sapuanma pobomos pasnusHo20 HA3HAYEHUR,
UMEIOUUX BOIMONCHOCMY pabombl KaK 6
ROMOKOBOM PENXCUME, MAK Y ABIMOHOMHO;
NO360NAIOWUX peanru3oeams oby4enue
NPOZPAMMUDOBAHUIO 8 HECKOALKUX CPEOaX
Paspabomiu Ha PAInULHBIX AZLIKAX (k npumepy, 6
cpedax Mblock, Arduino IDE, na aseikax Scratch,
C, Python, micro Python). Kax munumym oOun us
KORMPOAREPO8 UMEEN! SCIPOCHHYIO ONEPAYUORHYIO
cucmemy, ecmpoernsie Wi-Fi u Bluetooth, nopm 03z
NOOKMOUEHUS HOCALO06AMENHO COLOUHAEMBIX
sHeunx yempoiicms (ne menee 20 00HO8pEMENNO
nodxmouaembtx yempoiicms). Kax mununmym ooun
U3 KOHMPOINEPOE UMEEM B03MONCHOCME
OOHOGDEMEHNOY 3anucu He Menee 8 npozpamm, ¢
BOIMONCHOCTILIO NEperkniouenus mexcoy wumy. Kax
MUHUMYM OOUH U3 KOHMPONREPOG uMeen
noaroysemuwiti oucniet (IPS), noseonawowun
8ul800UMb OdHHbBIE C OAMUUK08 8 8ude mabauy u
2paguxos, @ maxsice co030a6amMys 6CIMPOCHNbIE &
xoumponnep euoeouzpvl. Konuvecmso cencopos u
UCHOAHUMEABHBIX YCMPOTICING, 6CMPOCHHBIX 6 OOUH
w7 KoHmMpoAepos, - ne menee 10 wm. Obuee
KORu4ecmeo nemenmos 6 nabope ne menee 400
WM., 6 MOM HUCAe NOOKAIONAEMBIE MOOYAU. -
Bluetooth modynv, - d801iHOT damuuk AUNUY, -
VAbMPAIEYKOBOH OAMYUK PACCMOAHUS, - OAMHYUK
ygema, - OamMuuK KACAHUSL INEKMPOMEXAHUHECKUH, -
IR Modyne, - MOMOP ROCMOAKRKHO20 MOKA €
PeOYKMOpoM — He meHee 2 wim., - CEPEONPUBO0, -
nyasm oucmanyuonnozo ynpaerenus IR. Habop




Ne

HanmeHnoBaHHe
obopyaoBaHusn
(PBI1O)

KpaTkue npuMepHbIe TEXHHIECKHE
xapaktepncTuku (PBITIO)

Eananna
H3IMEpeHNRA

O0JAHYEeCTBO

donxcer Gbimb YKOMRIEKMOBAH GKKYMYAAMOPHBIMU
bamapesmu. Ilpozpammnoe obecnevenue,
UCHORbIVEMOE ONA NPOZPAMMUPOBAHUA COOUPAeMbIX
pobomomexnuveckux mooenet u yCmpoucms,
QOANCHO Bolmb QOCMYNHO OA becniamHuo20
ckauueanus us cemuy Humepnem u nocaedyioujezo
UCRONb30BAHUA.

Komnrexnt nocyobt u
oGopyOosanus ona
yueHuyeCkux ONbLMOG
(xumus, pusuxa,
Hruonozus)

Llimamue rabopamopnetii xumuyecxkuil Habop
wawex [lempu Habop wricmpymenmos
npenapoeaibiblx JI0JCKa ONA CoCULARUA 8eujecms
Cmynxa ¢apghoposan ¢ necmuxom Habop banox
Ons xparenus meepoelx peaxmueos (30 — 50 ma)
Habop ckaanox (praxonos) ong xpanenus
pacmeopog peaxmugos Habop npubopox (11X-14,
[1X-16) Hpubop das nonyuenun 2azos Cnupmoska
Topiouee dna cnupmosox Quremposarenas bymaza
(50 wm.) Koaba xonuvecrkasn Ilanouka cmexistHuan
Yauieuxa 015 GuINAPUEAHUR (6INGDUMENbHASA
yauieuxa) Mepuutit yurunop (nracmuxkogli)
Boponra cmexnannan (manas) Cmaxan
cemexaaunotii (100 mn) lazoomeoonan mpybxa

wim.

22.00

Habop OT'/ETD
(xumus)

B nabop exodam secwt rabopamopHtsie
anexmponnwie 200 2, cnupmosxa rabopamopras,
BOPOHKA KOHUMECKAL, NANOYKA CIMEKASHHAR,
npobupxa I1X-14 (10 wmyx), cmaxan ssicoxutil ¢
nocuxom BH-50 ¢ memxoii (2 wimyru), yunuuop
usmepumenvrolii 2-50-2 (cmexaannsiil, ¢
npumepmoi KpLIUKOL), wmamue ons npobupox Ha
10 2né30, 3acum npobupoyrbLil, wnameno-
roxceuxa (3 wimyxu), nabop praxonos 014
XPaHeHus pacmeopos u peaxmugos (06vem
@aaxona 100 mn - 5 komrrexmos no 6 wmyk, oboem
draxona 30 mn - 10 xomnanexmos no 6 wmyx),
YURUHOP usmepumenvroiil ¢ nocuxom 1-500 (2
wmykw), cmaxan evicokuti 00 ma (3 wimyru),
HABOpP epuieti ONst MblMbA ROCYObL (eplit OIS MbLMbA
npoBuUpox - 3 umyu, eput Ons Metmbs koAb - 3
wmyxu), xanam beaviti X/6 (2 wmyku), nepiamxu
pesuno6ble XumuiecKue cmokue (2 wmyxu), ouxu
sauumuste, Gurempul ymavicrore (100 wmyx),
2oprouee oas cnupmosok (0,33 n). B cocmas nabop
8X00AM PeaKmMusbl. ANOMUHUL, HCEAE30, CONAHAR
KUCROMA, MEMUROPAHNC, QeHONDMARCUH, AMMUAK,
nepoxcud 8000poda, Humpam cepebpa u opyaue; 6
obugeti croncHocmu - 44 pasausnslx seuecms,
UCNOAbIVEMbIX O COCIMABREHUA KOMNIEKMO8
PeaKmueoe npy npoGeder Uy IKIAMEHAYUOHHbIX

wim.

22.00
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HanmenoBaaue

obopynosaHnyd
(PBI1IO)

KpaTkHe npuMepHble TEXHAYECKHE
xapakrepucruxu (PBIIO)

Eagnnnxa
[m3MepeHH

OTHYCCTBO,

IKCREPUMEHMOS8 RO KYPCY UWIKOAbHOU XUMUU.
Pexomendyemen popmuposams nabop OI'/ELD,
NO36ONRIOWUT NPOGOOUMb NPAKMULECKUE 3A0QHUS
npu nposedenuu 0bujezo 20Cy0apCmMeenRHo2o
IKIAMEHA NO XUMUY C UCHONBIOBAHUEM
coomeemcmeyoweli 1a60pamopHoii ROCYObl,
peaxmugos, yuetHo-0eMOHCMPARUORHO2O
obopydosanus. Ilpu hopmuposanuu
PEKOMEHOYemCa YHUMbBISAMb (PAKMUYECKYI0
nompebrocmy 00PA30EAMENLHBIX OPLAHUIAYYUL.

Habop O /EI3
(puzuxa)

Cocmas nabopa «Onmuyeckue u Keanmosvle
RENEHUAN - KOPNYC Oceemumensi - Ouagpazmol -
YWTUHOPUYECKUE TUHIbL ~ HAAUSHAS AUN3A - 2
ORMUYECKUX INEMENMA Ha CMotiKe - ApusMa
mpaneyueeuonan - 2 nORYYUIUHOPA NPOPAUHBIX -
2 RAOCKUX 3ePRAAA - IKPAN Memaniuseckui - 3
DEpoCcamens ONMUYECKUX INEMEHTMO8 - NUHEKU
MAZHUMHDBIE - TUHERRA NPO3PAYHAR - OepHcamens
O UCTMOYHUKA CGema 2 3aXHCUMA KARYENAPCKUX -
UCIOYHUK CGeMA - MPAHCNOPMUp - IGHWEM -
caatio uzobpasxcenuii - 1umb - Mpancropmup -
ORMUYECKAR CKaMbsL NACROPM N0MOK OISl
xpanenus nodcemenm «Mexanudeckue AEAEHUL) -
mena - Mypma wimamuea - 1ana wmamuea - epys3
HabopHbLid - KApemKa-OpYCoK - CeKyHOOMED
INEKMPOHHBLYE C OanUUKAMY - KOMPACKIN YRpyeux
NEMEHMOE - MPAHCROPMUD - MEPHAA lenma -
KIHOY CEKYHOOMEDA - CURAMOMEMPbL - 2PY3bl 2 ¢
KPIOUKOM - KOBDUK - NPUOOD ONR USYHeHUn nadenus
Mena - KOMIAEKM IANCUMOE - KORDa wnpuya -
wiHyp 1,5 M; - nunelixa - MepRuill yurunop - 6ok
NOOGUNCHBLT - BAOK HENOOBUIICHBLN - CKAMbA
MEXAHUMECKAS - CIAKAH MIACMUKOGLL MEPHBIL -
puivaz - Wimamué nacropm AOMOK O XPAHERUA
RONCEMEHM « INEKMPOMAZHUMHbBIE AGREHUAY =
pabouee nore - Mygma wmamusda - 0eprcament. -
pesucmopbt - namna 6 cbope - Kanyuka-Mmomox Ha
OCH - KOMNIEKM Nposoo0e - AAMha HAd GCHOBAHUY
- K04 HO OCHOBARUU - IREKMPOMAZHUM HA
OCHOBAHUU - KAMYUIKA-MOMOK - KOMRAC -
MAzHUNtLL NONOCOBIE - MPAHCROPMUD -
naacmuxoeas mpybra - cmaxkax ¢ Hazpeeamenem -
nedCmasKa MAazHuma - KOBPUK € MAZHUMamu
RACROPM AOMOK 015 XPAHERUR ONHCEMEHM
«Tennognle agnenuny - 6aIONLL - ManoMemp -
KPIOYOK - IOCKYM MAPAU - IEPMOMEMPLL -
KDOHWMeH meEpMoMempa - OCHoanue

wm.

22.00
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HaumenoBanue
oGopyaosaHHA
(PBI1O)

Kpatk#e nprMepHbi¢ TCXHHIECKHE
xapaxtepucTuxu (PBI1O)

Eauauna
H3IMEpEHH

OJIHIECTEO

Kponwmetina mepmomempa - wawxa Hempu -
KATOPUMEMPUYECKOE MeR0 - MAlMep - Pe3unKd
DAHKOBCKAA - NOUAKA ONA NMUY - JUHELKG -
NCUXPOMEMPURECKAS MAOAUYA - WIMAMUE - 3aAHCUM
KAHYeAPCKUY - 2 KPIOYKA MeMAAIUIecKux
RACROPM ROHCEMEHM

Yuebnas 1abopamopus
10 HEUPOMEXHONO2UU

B cocmas exooam: Cencop Tun 1 ne menee I wum.,
obecnequsaem 803MOICHOCMb PEZUCTPAYUU
CUSHAAA INEKMPUYECKOT AKMUBHOCTIU MbIULY
(2nexmposmuocpammsi, IMI). Pecucmpayus
OOANCHA OCYULECEBAACMCR HEUHBAIUBHO, CYXUMU
anexmpooamu. [loncna umemsca 603MONCHOCMb
Kpenienus K pyKe Hea06exa, Ymo O0ANCHO 0asams
BOIMONCHOCNG PEUCMPUPOBAMb INEKMPULECKYIO
AKMUGHOCHU Mbltiyjbl 6 0Baacmu, Had KOMopou
pacnoaazaemcsa kpenaenue. lpu nanpsascenuy
Muluiyybl Q0AXCHA Gbimb 0becneyena 60IMONCHOCMb
HAORIOOSHUA NYHHOCIMY CUZHANA (Th.e. npucymcemeue
OMT), npu paccrabaenuu Moluiysl - €€
omcymcmeue. Cencop Tun 2 ne menee 1 wm.,
oBecneuusaem 03MONCHOCb PE2UCIMPAYUN
cuznana pomonremusmozpammot (GIIT)
ONMUYECKUM NymeM, 3 CHem USMEHEHUA
OMPANCEHHO20 OM KPOBEHOCHBIX COCYO08 ceemd,
00beM KOMOPbIX USMEHAEMCA ROO 8030eUCmBUEM
nynecoeon sotnvl. Cencop Oondicen Obime
obecneyen 60IMONCHOCIBIO KDENACHUR K
nodyuieuxe nanvya wenogexa. Cencop Tun 3 ne
Menee 1 wm., obecnequsaem 803IMONCHOCHb
Pe2UCMpayUN CUZHANA FNEKMPOKADPOUCZDAMMDbI
(DKT) ne uneasugnvim cnocobom, pezucmpayuu 1,
T u Il omeedenuii. Cencop Tun 4 ne menee 1 wm.
ofiecneuugaem 8O3MOICHOCTL. PE2UCMPAYUU
cuenana Koxcro-zanveanuecxkoti peaxyuu (KI'P),
PecuCmpayus KOmopozo OCyuecmsiaemcs Ha
HOCMOAHHOM MOKeE, ROOKIOHERUS K MENY HeA08eKa
¢ nomoujbio cyxux anekmpooos. Cencop Tun 5 ne
menee 1 wm., obecnevugaem 603IMONCHOCHb!
PeUCMPAYUY CUSHANGA PNEKMPUNECKOT GKMUBHOCINY
mo3zza (I3) ¢ nomowbio CYXUX HEUNBAIUBHBIX
INEKIMPOO0B; PEZUCMPAYUYU DNEKMPUHECKOH
axmugnocmu pasusix doxeit moszza. Cencop Tun 6
He menee | wm., obecnenusaem 603IMONCHOCHb!
DEZUCMPAYUYU CUSHAIIA KON€DANUS 2PYOHOT KRemKY
(Cencop Obixanus); onpeoerenus Yacmomsi
Ovixanud. Yoempoticmeo 01a cO0pa OanHbLX O
CeHCOPOs U REPEOaHU HA NePCORANLHBIU

Himn.

22.00
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Eannnua il(
M3MepeHns

OJIHYECTBO,

rKomnvlomep obecnevusaem 60IMONCHOCME coopa
OanHbLX OM HOOKAIOHEHHBIX K HEMY CEHCOPOE U
omnpasKy noaydernsix oanustx na 11K
Hodxmouenue yenmpanvrozo mooyna k IK oonscno
ocywyecmenamoca ¢ nomowwio USB-rabens.
Yempoticmeo 0na c60pa Oannblx OORHCHO uMemp
2arvsanuueckyro uzonayuio om I1K, obecnevusamso
BOIMOICHOCTE OOHOBPEMEHHO20 NOOKIIOYEH U
snrome 00 4 cencopos. Kaxcowiti u3 6x0008
Yempoticmea 0na c60pa OanHblx GOANCHO uUMemb
2QIbBaAHUYECKYI0 U30AAYUIo (0becnevenue
MEJCKAHQABHOU 2Ab8AHUNECKOT UONAYUL).
Hodkmiowenue cencopos k Yempoticmsy ons céopa
OUHHBIX OCYIECMEIACINCA C HOMOWbIO
creyuarusuposartslx pasvemog muna LEMO,
obecnevusarowux NPAsUILHOCHT NOOKRIOYEHUA
PQAILEMA U CHUNCGIOWUX PUCK CIYHARKO20 KACAHUS
PA3bEMO8 MOKONPOBOOAUUX HACHEU, d MAKIICe
obecneuusarowux 3awumy om
HECAHKYUOKUPOBAHHO20 ROOKTIOHEHU K
npouseonsrbLM yempoiicmeam. Modyaw «Knonkay
ne menee 1 wim., obecnequgaem 603MONCHOCb !
PASMEMKY PE2UCMPUDYEMbIX CueHanos. Koruvecmeo
PAZMELAEMBIX COCMOAHUL CUZHANA QONHCHO buimb
He MeHee 3-x pasnuuHbLIX Kamezopull.  Yempoucmeo
Ons pezucmpayiy apmepuateHoz0 0aeIeHUs He
menee | wm. Memooduueckoe nocobGue, komopoe
Qonicno codepxcams He meree 30
AaBopamopHLIX/NMPAKMUY eCKUX/OeMOHCIPAYUORHBIX
pabom.

[/ [ugpposas
rabopamopus no
KOAOZHU

Obecnexueaem npogedenue yuebrozo
IKOROZUHECKO2O MOHUMOPUH2A
uncmpymenmanpHuimu memodamu. Habop
NPUMEHSEMCA BPU U3YHEeHUU IKOR02UY, Duonozul,
XUMUY, 2e02paghuu U NPUPoOosedeHUss, @ MaKdice
017 UHOUGUOYARBHBIX UCCAEOOBAHUR U NPOEKMHOU
Seamenvrocmu wikorvruxos. Komniexmayus.!
BecnposoOrOli MyALMUOAMUYUK HO IKOAOZUHECKOMY
MOHUMOPUNK2Y € 8-10 8CIMPOCHHBIMU OAMHUKAMU!
Hamuux numpam-uooe Jamuux X10puo-uoxos
Hamuux pH ¢ Ouanazonom usmepeHus He yoice 4em
om 0 0o 14 pH Jamuux erascrocmu ¢ Ouanazonom
usmepernusn 0...100% Hamuux oceeujennocmu ¢
Juanazonom uzmepenus e yoice yem om 0 00
180000 ax Jamuux memnepamypui ¢ OUGNA30HOM
usmepenun ne yoce wem om -20 0o +140C [Jamuux
INEKMPORPOGOOUMOCINY C QUANAZOHAMY UIMEDENUA

wm.

22.00
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He yoice yem om 0 00 200 mxCm; om 0 00 2000
uxCwm; om 0 00 20000 mxCun HJamuqux
memnepamypel OKpyNcaroweti cpeost ¢ OUANA3OHOM
uzmepenus ne yxce wem om -20 do +30C
Omoenvrble damyuuxu u myrbmudamuuru.: Jamuux
36yKa ¢ (hYHKYUel URMeZPUPOBANUA ¢ QUANAZOHOM
usmepenus vacmom ne mewee yem om 50 'y 0o 8
xly; Jamywux anascrocmu nousst ¢ OUanasonom
usmepenus e yoce vem om 0 0o 50% Jamuux
OKUCU Y2REPOOa C OUANA3OHOM UIMEPEHUS HE YICe
yem om (0 0o 1000 ppm Mynemuoamuux
ONMUYECKOT NAIOIMHOCMU U MYMHOCTYU CO
écmpoentsimu damyuxamu: Jamuux onmuyeckou
nromuocmu 470 Ham ¢ Ouanazonom usmeperus om 0
00 2 D Jamuux onmuyecxoti niomnocmu 525 nm ¢
Ouarazorom usmepenus om 0 0o 2 D Jamuwux
onmuyecxoit niomuocmu 630 Hm ¢ OuanA3oHOM
usmepenus om 0 0o 2 D Jamuux mymrocmu
pacmeopos ¢ duanazonom usmepenus om 0 00 200
NTU Axceccyapur: Kabeno USB coedunumenvrbti
(2 wm.) 3apadnoe ycmpoticmeo ¢ xkabenem mini USB
USB Adanmep Bluetooth 4.1 Low Energy
Cmepoicenb Q18 3aKpenieHus OGMUYuKoe 6 wmamuee
Kpamxoe pykogodcmeo no skcnayamayuu
yugposoii nabopamopuu Hpoepammnoe
obecneuenue Memoduyeckue pexomenoayuu He
menee 20 pabom Ynaxoska Hanunue
PYCCKOA3ZLINHO20 Catima nodOepICKy, Hanuyue
GUOCOPOTUKOB.

I [ughposan
1abopamopus no
husuorozuu
(npogunbHbIT YPOGEHD)

Obecnevusaem npogedeHue UCCIe008aNUL RO
DYHKYUOHUPOBAHUIO HEROBEHLCKO20 OP2ZAHUIMA.
Komnnexmayusa: Becnpogodnot Myabmudam4ux no
husuonozuu ¢ 5-10 CMPOEHHLIMU OAMHUUKAMU:
Jlamuux apmepuarbro20 0aeneHus (0...250 mm pm.
cm.) Jamuux nynoca ¢ OUANRA30HOM USMEPEHUA He
yorce wem om 30 0o 200 yo/mun Jam4ux
memMnepamypet meaa ¢ QUANA30HOM UIMEPERUS He
yorce wem om +25 0o +40C Jamuux vacmomsl
ObIXQHUSL ¢ OUANASOHOM UIMEDEHUR He YoKe Yem om
0 0o 100 yurnos/mun Jamyux yckOpeuua ¢
noxazamensmu =2 g; +4 g, +8 g Omoenvrbie
yempoticmea: Jamuwux OKI ¢ ouanasonom
usmepenua e yoce vem om -300 oo +300 mB)
Hanmuux cunomep ¢ OuanasoOnoM U3MepeHus ne yxice
vem om (0 0o 40 H HJamvux oceeuyeRHOCMU ¢
OUGHAZOHOM UsMEpPeHUs He yoice vem om () 0o
180000 ax Axceccyapwi. Kateno USB

22.00
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coedunumenbublii 3apadHoe ycmpoicmeo ¢ kabeaem
minilUSB USB Adanmep Bluetooth 4.1 Low Energy
Kpamxoe pykogodcmeo no 3xchnyamayu
yuhposoti nabopamopuu Ipozpammnoe
obecneyenue Memooduueckue pexomeHoayuy He
menee 20 pabom Hanuvwue pycckoaselunozo catima
noodepocku Hanuyue 6u0eoponuxos.

Obopydosanue 043
Pemoncmpayiu
onbimog (gusuxa)

Komnnexm deMoHCmMpayuoHKozo 060pyo008anus no
ghusuxe cayxcum OnR NPOBLOCHUS IKCREPUMEHMOE €
KAACCe U HA2AAOHO20 U3YNEHUS PUIUYECKUX
sexenuit. Habop exaovaem 8 ceba: imamue
demoncmpayuonnviy Cmoaux nooveMHblu
Manomemp HCUOKOCMHOT OeMOHCIMPAYUOHKBLI
Kamepmon na pesonancrom awuxe Hacoc
BaKYYMRbLE ¢ 2rexmponpusedom Tapenxa
eaxyymuasn Bedepxo Apxumeoa Oznueo 6030ywinoe
ITpubop Oa8 deMOHCIPAYUY OABTEHUA 8 HCUOKOCMU
Ipubop ons demoHCmpayuu GMMOCHEPROZ0
daenenun (mazoeBypacrue nomyuwiapus) Habop men
pasnozo obvema Habop men pasroi maccer Cocyon
coobwyarowuecs Tpybra Howomona Llap Hlackans
Llap ¢ xonvyom Luwiunopul ceunyogsie co cmpyzom
Hpubop Jenya Maznum dyeoobpasibiii
demoncmpayuonnsiii Maznum nonocoeo
Oemoncmpayuonnblil (napa) Cmpeaxu MazHumHsle
na wmamueax Habop demoncmpayuonnvii
"Inexmpocmamuxa” (3nexkmpockonst (2 wm.),
cyaman (2 wim.), naIOYKA CIMEKIAHKAN, NAROYKA
s6onUmOosan, wmamuest uzorupyiowue (2 wim.)
Mawuna 31exmpooOpHAs uAY BbICOKOBOALMMHbII
ucmounux Komnnexm npoeodos Jnuna: 500 mm - 4
wm , 250 mm - 4 wem., 100 mu - 8 wom., HasHavenue:
ONS ROOKMIOHEHUR OEMOHCMPAYUOHREIX NPUGOp08 U
060pyOeEaHUA K UCMOYHUKY MOKQ, 04 cOOPKU
NEKMPULECKUX YENel, GKIOHAR INeMEHMbL U3
pabombt "Tlocmosnublil 3AeKMPUYECKUU mox"

wm.

22.00

Muxpockon yudyposot

Tun muxpockona: buonozuvecrkuit Hacaoxka
MUKpOCKona: MoHoKyRapHas Haswavenue:
aabopamopreti Memood uccne0o8anus. ceemnoe
nonre Mamepuan onmuxu: ONMUHECKOe CIMEKIo
Veeauuenue muxpockona, kpam: 64 — 1280
Oxynsper: WF16x Obvexmusui: 4x, 10x, 40xs
(nodnpyorcurennsiil) Pesoaveepras zonoexa: na 3
obvexmusa Tun nodceemxu: 3epPraro uay
caemoouo0d Pacnonosxcernue no0Ceemxu: 6EPXHAR U
HudcHAA Mamepuan xopnyea: memann
IIpedmemmnorii cmoaur, mm. 90 Hemounux

um.

22.00
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numanun: 220 B/50 Ny Yucno mezanuxcenen. |

HauMeHnoBanHEe
pazena:
"KoMnsloTeproe
obopynoparne”

Muo20hyHKYUOHANBHOE
VCmpoORCmeo

(npunmep, ckanep,
Konup}

Tun ycmpoiicmea. Mrozoghynxyuonanenoe
ycempoticmeo (MDY), L{eemnocme nevams: wepHo-
benasn; Texnonozus neuamu: IReKmMpoOPAPULECcKan
(razepraa, cgemoduoonan), Popmam newamu. He
Menee A4; Tun ckanupoganu.
npomadcusti/nianwemnotil;, Bozmooicnocme
CKanuposanus 6 popmamax: ne menee A4; Cnocob
nooxmovenun: LAN, Wi-Fi, USB

Wim.

22.00

Hoymbyx

Dopm-paxmop.: noymbyx, Pasmep duazonanu: ne
meree 15.6 Owiimos; Paspewenue axpana: Full HD,
Quad HD unu Ultra HD; O6uwuit obvem
VCMAHOGREeHHOU onepamusHoti namamu: He mexee 8
Ibaim; Maxcumansneiit 06wt noddepacusaemvlli
obvem onepamueroi namamu. e mexee 16 I'baiim,
Obvem SSD naxonumena: ve menee 240 I'6aiim;
Fecnposoonan ceaszv: Wi-Fi; Konruwecmeo
scmpoernbix ¢ kopnyc nopmos USB. ne menee 2, uz
Komopbix He mexee 1 donxcHo buimes USB eepcuu ne
Hudce 3.0; Pazpewernue 636-xamepul, Mnuxcean: ne
menee (.3; Bempoennwiil mukpoghon; Knaeuamypa c
PACKRAOKOH U MADKUDOBKOU KAasuiu
OWERTY/HI[VKEH; IToodepxcka cmandapmos
becnpogoonoii ceasu. 802.11a/b/g/n/ac;
ITpoussodumenvrocnte npoyeccopa (3navenue
norxasameas « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
menee 5000 edunuy, Haruyue Manunyismopa
Mbllib 8 KOMPAeKmMe: 0a;, Yemanosrenias
ONEPAYUOHHAR CUCMEMA ¢ 2paudecKum
ROABLIOBAMENLCKUM UHMEPDETCOM, C8OeHUA O
KOMOPOM GKIFOUEHBL 8 COUHLIT peecmp DOCCUHCKUX
npoZpaMM Ot SAEKMPOHHBIX GbIYUCTUINEAbHBIX
Mawiun u 6a3 Oaunbix; Yemanosnennvill naxkem
0QUCHO20 NPOZPAMMHO20 0becneyenus,
COBMECTMUMOZ0 C YCIAHOBAEHHOU ONEPAYUOHHOU
CUCMEMOU, CEEOCHUS O KOMOPOM BKAFOYEHBI 8
eOUHbBIT peecmp POCCUUCKUX NPO2paAMM ONA
SAEKMPOHHBIX BbINUCTUIRENBbHBIX MaOuH U baz
OQHHbIX.

um.

66.00
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