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POCCUHNCKAS ®EJEPAIIUS

AJIMUHUCTPALIMS JIEHUHI PAJICKOH OBJTACTH
KOMHUTET
OBLIEI'O U IPO®ECCHOHAJIbBHOI'O ObPA3OBAHU S
JIEHUHI PAJICKOH OBJIACTH

PACIHHOPA’KEHHUE
AP Irtbaps 2023 roax43p

O06 yrBep:kaeHHH HHPPACTPYKTYPHOIO JIHCTA 151 OCHALIEHHS
001weoOpasoBaTe/bHBIX Opranu3aunii Jlennurpaackoii o6.1acru,
PacnoIo’KeHHbIX B CeJIbCKOM MECTHOCTH H MaJIbIX ropoJax, Ha 6a3e
KOTOPBIX IVIAHHPYETCS OTKPbITHE IEHTPOB 00pa30BaHus
€CTeCTBEHHO-HAYYHOH H TeXHOIOTHYeCKOi HanpaBJIeHHOCTeH
«Touka pocra» B 2023 roay

B nessix cosnanus ¥ GyHKIHMOHUPOBAHHS LIEHTPOB 00Pa30BaHUS
€CTeCTBCHHO-HAyYHOM M TEXHOJIOTMYECKOW HampaBiieHHOcTeH «Touka
pocta» (nanee — LlenTp) B pamkax peanusauuu (eneparbHOrO MPOEKTa
«CoBpeMeHHas 1IKOJIa» HALMOHAIBHOrO mpoekra «OOpa3zoBaHHe» Ha
Tepputopuu Jlenunrpaackoi obmactu B 2023 roxy:

1. VYrBepaurs uUHOPACTPYKTYPHBIA JIMCT [ OCHALICHHUS
o0uieobpa3zoBaTe/bHbIX — OpraHu3aunii  JIeHWHrpagckoi — o6uacry,
PacIoyIOKEHHBIX B CEJIbCKOM MECTHOCTH M MalbIX ropojaax, Ha 0Oase
kotopeix B 2023 romy rulaHMpyercst  OTKpbiTHe  LleHTpoB,
000py/iI0BaHHEM, PaCXOIHBIMH MaTepHalaMH, CPEACTBAMH OOYUYEHHUs U
BOCITUTaHUsI COTJIACHO MPHUJIOKEHHUIO.

2. KoHTponb 3a HCHONHEHHEM HACTOSIIErO PaCIOPSIKEHUSI
BO3JIOKUTh Ha HAa4YaJbHUKA JI€TIapTaMeHTa yIpaBlIeHHs B cdepe oOIero,
JIOTIOJTHUTEJIBHOIO  00pa30BaHUsl M 3alllUThl [paB JeTell KOMUTeTa
Bunokyposa M.B.

3amMecTuTeNb NpeaceaTesiss KOMUTETa HU.A. T'onyGes



HNudppacTpyKTypPHBIH JIHCT

[Tpunoxenne
K pacriopsbKeHUI0 KOMUTETa OOLIEro

U TIpO()eCCUOHATIBHOIO 00pa30BaHMs
Jlenunrpajackoit obiactu

ot « 1% » sHBaps 2023 roga Ne
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n/n

HaumenoBanue
o0opyaoBaHHd
(PBI1IO)

KpaTkne npuMepHble TeXHHYECKHE
xapakrepuctuku (PBIIO)

Epnaunna
H3MepeHUs

Kosu4gecTBO

HaunmenoBanue nanpasjenus: "Oo6opyoosanue 014 00uieobpasoeamebHo

AGNAIOUUXCA MATOKOMARAeKmHbIMU"

IX Op2AHU3AUUL, He

HaumenoBanue
pazzena:
"EcTecTBeHHOHAy4YHAas
HAIPABJIEHHOCTD"

Lugpoeas
nabopamopus no

Dusuke (yuenuyeckas)

Obecneuusaem 8blNOJHEHUE IKCNEPUMEHMOE NO
memam Kypca usuxu. Komnrexmayusi:
Becnpo60o0Hot MyTbmuoam4ux no gusuxe ¢ 6-io
scmpoennvlmu oamuuxamu: Lugpposou oam4iux
memnepamypwvi ¢ OUANA30HOM USMEPEHUSL He YIIce
yem om -20 0o 120C [{uppoeoit oamuux
abconiomuo2o 0aeieHus ¢ OUANA30HOM UMePEeHUs.
ne yoce wem om 0 0o 500 klla Jlamuuxk maenumnoz2o
noJs ¢ QUANA3oHOM usmepenus He yoice yem om -80
00 80 mTn Jlamuux HanpsaxceHus ¢ OUAnA3oHamMu
usmepenusi ne yoce yem om -2 0o +2B; om -5 0o
+5B; om -10 00 +10B; om -15 0o +15B Jamuux
moxa ne yoce yem om -1 0o +14 [lamyux
akceinepomemp ¢ NOKA3amensimMu He menee wem: £2
g +4 g =8 g Omoenvuvie ycmpoiicmsa: USB
ocyunnozpagh ne menee 2 kanana, +/-10 B
Axceccyapwr: Kabeno USB coeounumenvhviii
3apaonoe yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Koncmpykmop
0715 nposedenus sxcnepumenmos Kpamkoe
DPYKOBOOCMBO NO IKCHILyAMayul yuppoeou
nabopamopuu Ilpoepammnoe obecneuerue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckosizvidHo20 caima noo0epicKu
Hanuvue 6u0eopouKos.

wm.

66.00

[ugposas
nabopamopus no
XuMul (y4eHudeckas)

Obecnevusaem svinonHeHue 1a60pamopHuix pabom
nO XUMUU HA YPOKAX 8 OCHOBHOU WKOIe U
NPOEKMHO-UCCIe006aMeNbCKOU QeAmeNIbHOCMU
yuawuxcs. Komnnexmayus: becnposoonoi
MYTLMUOAMYUK RO XUMUU C 3-MS 6CMPOEHHbIMU
oamuuxamu. JJamuux pH ¢ ouanazonom usmeperus

66.00
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HauvenoBanue
000py10BaHUA
(PBIIO)

KpaTtkne npaMepHble TEXHHYECKHE
xapakTtepuctuku (PBIIO)

Exnanna
H3MepeHHs]

Kosn4gecTBO

He yoce yem om () 0o 14 pH JJamyuux
NEKMPONPOBOOUMOCIIU € OUANAZOHAMU USMEPEHUS.
ne yoice uem om 0 00 200 mxCm; om 0 0o 2000
mxCwm; om 0 00 20000 mxCm [lamuux
memnepamypol ¢ OUANA30HOM USMEPEHUSL He Yoice
yem om -20 0o +140C Omoenvrovle OamyuKu:
Hamuux onmuyecxot niomuocmu 525 um
Axceccyapoi: Kabeno USB coeounumenvhuiii
3apsionoe ycmpoticmeo ¢ kabenrem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMEO NO IKCHILYyAmayuu yugppoeou
nabopamopuu Habop nabopamopnoii ocnacmxu
IIpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuvue
PYCCKOS3bINHO20 catima noooepicku Hanuvue
BUOCOPOJIUKOS.

[ugpposas
nabopamopus no

Ouono2uu
(vuenuyeckas)

Obecnevyusaem 6vlnoiHeHue 1abopamoprblix pabom
HA YpoKax no 6uono2uu 6 OCHOGHOU ULKoe U
NPOEKMHO-UCCTIE0068AMENbCKOU 0eSMeIbHOCMU
yuawjuxcs. Komnnekmayus: becnposooHou
MYTLMUOAMYUK RO OUON02UU C 5-10 6CMPOEHHBIMU
oamyuxamu. Jamuux 61aicHoCmu ¢ OUanazonom
usmepenus 0...100% Jlamuux océewyeHHocmu ¢
ouanazonom usmepenus e yxce yvem om 0 00
180000 ax Jamuux pH ¢ ouanazonom uzmepenusi He
yarce wem om 0 0o 14 pH Jlamuux memnepamypet ¢
ouanazoHom usmepeHus He yoice yem om -20 00
+140C Jamuux memnepamypol OKpyscaroujeit
cpedbvl ¢ OUANAZOHOM USMEPEHUS. He Yoice yem om -
20 00 +40C Axceccyapol. 3apaoHoe ycmpoucmso ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamxoe pyko6o0cmeo no sKkchiyamayuu
yughposoi nabopamopuu LJupposas euoeoxamepa ¢
MEMAnIu4ecKum Wmamuéom, paspeuieHue e menee
0,3 Mnuxc Ilpoepammnoe obecneyenue
Memoouueckue pexomendayuu ne menee 30 pabom
Vnarkosxa Hanuuue pycckoaswiuno2o cauma
NOOOePIAHCKU, HANUYUE BUOCOPOIUKOS

um.

66.00

HanmMeHoBaHUE
paszaena:

" JIOIMOJTHUTETEHOE
obopynoBanue”

ObpazosamenbHbiil
Habop 015 u3y4eHust
MHO2OKOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u

Ob6pasosamenvHeili Habop 00nicen Gblme
npeonaznaien oS uzyveHus pooomomexHu4ecKux
MEXHON02UT, OCHO8 UHPOPMAYUOHHBIX MEXHONO2UM
U MeXHOJL02UT RPOMBIULIEHHOU ABMoMamu3ayuu, d
Maxaice MexHoI02Ull NPOMOMUNUPOBAHUS U

uim.

22.00




n/n

HaumMmeHoBaHHe
obopyaoBaHHs
(PBI1O)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuku (PBIIO)

Enuauna

H3MEpPCHUSA

KoimgyecTBO

MAHURYIAYUOHHBIX
pobomos

aooumueno20 npouszsoocmea. B cocmae nabopa
OONICHBL BXOOUMb KOMMWIEKMYIowue u yempoucmed,
obnadarowue KOHCMpPYKMUSHOU, annapamuou u
NPOSPAMMHOTL COBMECMUMOCTBIO OpY2 ¢ Opy2oM. 1)
Komnnexm KOHCMPYKMUEHBIX 91eMEHMO8 U3
Memanna u niacmuka os coopku mooenet
MAHUNYIAYUOHHBIX POOOMOE C Y2N060U
KUHEMAMUKOT, NI0CKONAPALENbHOU KUHEMAMUKOU,
Delta-kunemamuxot. 2) HnmennexmyaivbHoli
cepeoMOOYIb C UHMEZPUPOSAHHOU CUCIEMOT
ynpasnenus - ne menee 7uim. Cepeomooyino
Oonicen 0bradamo UHMe2PUpOBAHHOU CUCTNEMOU
ynpaenenus, obecneyuéaioueli 00pamuyio C643b uiu
KOHMPOIb NAPamMempos - NOJI0JCeHUe 6ana,
CKOpPOCMb 6PAUeHUS, HAZPY3KA NPUE0Od, a maKice
obecneuusaroweti 603MOACHOCMb
nocned08amenbHo20 NOOKIIOYEHUs OpY2 € Opy2oM U
YRpasieHus. cepeoMoOYIAMU NO
nocned06amebHOMy NOLYOYNAeKCHOMY
acunxponnomy unmepgeticy.  3)
PobomomexHuveckuil KOHmMpoJep,
npedcmasisiowuil co60t ModyibHOe Yempoucmeo,
grouaiowee 6 cedsi 0OHONIamHubLU
MUKPOKOMNbIOMeEp OJisL BbINOIIHEHUS CLOJCHBIX
BLIYUCTUMETILHBIX ONepayuil, nepugepuinbli
Koumposiep OJs YynpaieHus 6HeUHUMU
yempoticmeamu u nianty pacuuupenus 0
NOOKIIOUeHUs 6HeuHUX yempotcme. Mooyau
POBOMOMEXHUYECKO20 KOHMPOILEpa O0NICHbL
061a0ameb 00HOEPEMEHHOT KOHCMPYKMUGHOU,
annapamuoil U NPO2PAMMHOU COBMECMUMOCMbIO
opye ¢ Opyeom. Pobomomexnuyeckuii KOHmpouiep
00.a191CceH YO0BIemeopsnb MeXHU4eCKUM
XAPAKMEPUCIUKAM. KOI-60 SL0ep 6CMPOEHHO20
MUKPOKOMAbIOMEPA - He MeHee 4, MaKmosas
wacmoma sopa - ne menee 1,2 I'Ty, o6vem O3V - ne
menee 512 M6, nanuuue unmepgpeticoé - SPI, 12C,
I-wire TTL, UART, PWM, yughpogvie - ne menee 16
WM U QHAN0206ble Nopmol - He MeHee 8 wm Ol
NOOKNIOUEHUS GHEUWHUX YCMPOUCME, 6CIMPOCHHbLU
murpogon, a maxace WiFi uru Bluetooth iz
KOMMYHUKAYUU CO BHEUHUMU YCMPOUCTEAMU.
Po6omomexHu4eckuil KOHmpoaep O0NHCeH
obecneyusamo 603MOACHOCMb NPOCPAMMUPOBAHUS
¢ nomowgwio cpedcms szvikos C/C++, Python u
6060010 pacnpocmpansemoii cpedwl Arduino IDE,
a makoice YynpasieHus MOOeIAMU




n/n

HaumeHoBaHue
000py10BaHHUHA
(PBI1IO)

KpaTrkue npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exnanna
H3MepeHHs

KosnuyecTBO

POBOMOMEXHUYECKUX CUCTEM C NOMOWYBIO CPedbl
ROS. 4) IIpocpammupyemvlii KOHMpOJLIep - He
menee lwum. [Ipoepammupyemoiii KOHMpoiIep
00121ceH nPedCcmagisims co00U BLIYUCTUMEILHBLU
MOOYIb, 001G0AIOUWUM YUPPOBLIMU NOPMAMU - HEe
Menee 8 uim u aHAaN0208bIMU NOPMAMU - HE MeHee
16 wm, unmepgpeiicamu UART, 12C,SPI, TTL, a
makoice Mooyniem 6ecnpooOHOU C6A3U MUnNa
Bluetooth unu WiFi ons co30anus annapammo-
npozpammmelx pewenuil u "ymuoix/cmapm’’-
yempoticme 01 pazpabomiu pewenunt "Humeprem
gewen”. 5) [lnama pacuiuperus
NpOZPaAMMUPYEMO20 KOHMPOLNEpa — e meree luim.
IInama pacwupenus Q0NICHa 0becnevusams
B03MOJICHOCMb NOOKNIOYEHUS YHUBEPCANbHO20
BLIYUCTUMENLHO20 MOOYIIA K Cemu NOCPeoCcmeom
unmepeiica Ethernet. Ilnama pacuiupenus
donicHa 061adams nopmami 6600a-661600a OIS
NOOKIIOYEH U YUPPOBHIX U AHANO206bLX YCMPOUCME
— ne menee 40 wum, unmepeetic SPI u
603MOICHOCMBIO NOOKIIOYEHUS, 6HEeUIHET KaPTMbl
navsmu. 6) MoOynib mexHu4ecko2o 3peHus,
npedcmasnsiowuii co6oti yempoiicmeo na base
BLIYUCIUMETILHO20 MUKPOKOHMpPOLepa u
UHMEe2PUPOBAHHOT Kamepbl, obecnevusaroujee
PAcno3Hasanue nPOCMeiUX u300paiceHull Ha
MoOyne 3a ciem coOCMEEHHBIX 8bIYUCTIUMEIbHBLX
sosmoorcnocmetl - ne menee luum; Mooy
MexHUYecKko20 3peHust O0IdceH obecneuusans
803MOACHOCM KOMMYHUKAYUU C AHALOCUYHBIMU
MOOYISAMU NOCPEOCMBOM UWUHbL HA Oa3e
nOCie006amenbH020 UHmep@enca ¢ yeiblo
Oanbretiuell nepedaiu pe3ynomamos usMepeHui
2pynnol MOOYJell Ha ynpasiisioujee 6ol4uciumeibHoe
Yempoticmeo, nOOKIIOYEeHHOe K OAHHOU WLUHE.
Mooynb mexnuuecko2o 3penus Q0NHCeH
obecnequgams 603MONCHOCMb OCYLUeCMBIISiNb
HAcmpouKy MOOY/IS MeXHUYeCKO20 3PeHUS. -
Hacmpoliky sxcno3uyuy, baranca 6e1020,
YBEMOPAZHOCMHBIX COCMABIAIOWUX, NIOUAOU
obHapycusaemoil 061acmu u300padcens,
oKkpyanocmu oGHapycuéaemor obracmu
u300pasicenusl, NON0JICeHUe OOHAPYICUBALMBIX
obnacmeii omnocumenvHo opye opyea. Mooy
MEXHUYECKO020 3peHUsl O0JIdICeH obecneiusamse
603MOICHOCb HACMPOUKU HA OOHOBPEMEHHOE
obuapyoicenue ne menee 10 pasnuinblx 00UHOUHbIX
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HaunmeHoBaHHe
obopyaoBaHus
(PBIIO)

Kparkue npuMepHbie TEXHUYECKHE
xapakrepuctuku (PBIIO)

Ennaunna
H3MepeHus

KosuuecTBO

06vekmoe6 6 cekmope 0630pa, 1UbO He menee 5
cocmagnvix 06beKmos, coCmosuux u3 ne menee 3
PasIUYHbIX 2pagpudeckux npumumueos. Mooy
MeXHU4ecKk020 3peHus 0oadxceH 0braoamo
scmpoennvimu unmepgeticamu — USB, UART, 1-
wire TTL, 12C, SPI 0151 KOMMYHUKAyuu co
GHEWHUMU NOOKIIOUAeMbIMU Yempoticmeamu. 7) B
cocmas Habopa O0NACHbL 6XOOUNb YUPPOBHLE
UHPOPMAYUOHHO-CEHCOPHBIE MOOYIU,
npedcmaensiowue coboil ycmpoucmea na base
npPOSPAMMUPYEMO20 KOHMPOLIEPA U
usmepumenvrozo snemenma. Lugposoii mooyne
0oJ1diceH 0badams 6CMpPOEHHbIM
MUKPOKOHMPOINEPOM (MAKMOBAsL 4acmomad - He
menee 16 MIy, wuna oannvix — ne menee 8 Koaiim),
unmepeticamu 01 NOOKNIOYEHUS K BHEeULHUM
yempoticmeam: yughposuie u anano2osvie nopmel, 1-
wire TTL, pazvem muna RJ. L{ugpposoii mooyno
Qondicer obecnevyusams 603MONCHOCTb
KOMMYHUKAYUU C AHATIOSUYHBLMU MOOYIAMU
nocpedcmeom uunbl Ha 6ase noc1ed08amesbHo20
unmepeeiica c yenvio danvretuiel nepeoaiu
DPe3yIbMamos usmepenutl 2pynnul Mooyreu na
Ynpasnsoujee GblUCIUmeNbHOe YCMpPOUcmeo,
nooKoYeHHoe K Oannoll wune. B cocmas nabopa
DONICHO BXOOUMD: YUDPOBOT MOOYIIb MAKMOBOU
KHONKU — He MeHee 3wm, yugposotl MoOYib
c6emoouoda — ne menee 3uim, yu@pposoi Mooyiv
KOHYE6020 npepeiéameis. — He Menee Juim,
Yuppoeol MoOYIb OAMUUKA Yeema — He meHee
Twum, yughposoii mooyne RGB ceemoouoda — ne
menee Iwum. 8) B cocmag Habopa 00NICHbL
8X00UMb 21eMeHmbl 0Jis1 COOPKU 6AKYYMHO20
3axeama: 6aKyyMHas npucocka — He menee luim,
2NEKMPOMAZHUMHBIT KIANaK — ne menee luum,
gaxkyymuulii nacoc — He menee lwum. 9) B cocmaé
Habopa 0onHceH 6x00UMb y4eOHbLU KOMNIEeKM,
grouarowuil 6 cebs yueonoe nocobue, Habop
6uUbIUOMEK MPEXMEPHBIX N1eMEHMO8 OJis
NPOMOMUNUPOEAHUSL MOOCLEU MAHUNYIAYUOHHBLX
pobomos, a maxice npozpammuoe obecnedenue O
pabomui ¢ nabopom. IIpozpammmnoe obecnevenue
00/12ICHO 0becnedusamos mpexmepHyro
BU3YANUIAYUIO MOOENU MAHURYIAYUOHHO20 poboma
(¢ Y2n0601tl, NIOCKONAPANIeNbHOU U Oelbma-
Kunemamukoli) 6 npoyecce pabomul, obecneuusams
nocmpoenue npoCMpancmeeHHoU mpaekmopuu




HaumeHnoBaHnue
o0opy10BaHHSA
(PBITO)

n/m

Kparkne npuMepHbIe TEXHHYECKHE
xapakrepuctukn (PBIIO)

Epnauna
H3MepeHHs!

KoaunuecTBo

OBUIICEHUSL UCNOJIHUMENbHO20 MEXAHUIMA
MAHURYISYUOHHO20 poOOMA, 603MONCHOCHTb
3a0aHUsL NOCIE008AMENLHOCU MOYeK O/iA
NPOXOAHCOEHUSL Yepe3 HUX UCNOIHUMENbHO2O
MeXanu3mMa ManunyIayuoHHo20 poboma.
IIpoepammmnoe obecneyenue OONNCHO
PYHKYUOHUPOBAMY, KAK 6 OMOCNbHOCTIU 6 BUOE
cpeodbl MOOENUPOBAHUSA, MAK U 6 PedcUMe
MOHUMOPUH2A 6 PEANbHOM 6PEMEHU NPU
ROOKNIOYCHUU MOOEIU MAHURYIAMOPA NOCPEOCMEOM
pobomomexnuieckozo koumponiepa. lpoepammnoe
obecnederue 0014CHO 0becneyueams
B03MOACHOCMb NOCMPOEHUS 2PAPUKOE 3A0AHHBIX U
mekyuwux 0600ueHHbIx KOOPOUHAM
MAHURYIAYUOHHO20 PoOOMaA, 2papuKos SHA4eHUll
CKOPOCMET U YCKOPEeHUS, 2PaAPUKo8 pacyemuolx
suavenuti nazpysku. Ilpoepammmuoe obecnevenue
Q0NIIHCHO NO360IAMb 3A0A6AND
ROCNeO08AMENLHOCb NePeOBUICCHU
MAHUNYIAMOpa nOCpeocmeom Habopa KOMaHo 6
6nouno-epaguyueckom unmepgpetice. Vuebnoe
nocobue OONNCHO COOePIUCAMb MAMEPUATIbL NO
paspabomie mpexmepHuiX MoOenet MOOGUNbHBIX
PO6ON0E, MAHUNYIAYUOHHBIX POOOMOE C
PA3IUYHBIMU MURAMU KUHEMAMUKU (V210645
KUHemamuxd, ni0CKO-napaile/ibHas KUHeMamuxa,
oenvma-xkunemamuxda, SCARA unu poruasicnas
kunemamuxa, niamgopma Cmioapma u m.n.),
UHCMPYKYUU NO NPOEKMUPOBAHUI0 pOGOMOS,
UHCMPYKYUU U MEMOOUKU OCYUJeCMENEeH U
UHDICEHEPHBIX pACHemo6 npu NPOeKMuUpOSanHuu
(pacuemul HaZPY3KU U MOMEHMOS, paciem
MOWHOCMU NPUBOOOE, pacyem napamempos
KUHeMamukuy u m.n.), uHCmpyKkyuu no paspabomke
cucmem ynpasaenus. U NpOZPamMmHo20 0becnevenus
05 ynpaeienus pobomamu, UHCMPYKYUUu u
MemoOouKu no pazpabomie cucmem ynpaeieHus ¢
NeMEeHMAMU UCKYCCMBEHHO20 UHMEIEKMA U
MAUUHHO20 00YYeHUS.

Obopyoosarue O
OemoHcmpayuu
ONLIMOG (XUMUSL)

Cmonuk noovemmuulil. [LImamué
OeMOHCMPAYUOHHBLE XUMudecKuil. Annapam ons
nposedenus xumudeckux peaxyui. Habop ons
anekmponuza Oemoncmpayuonnuiii. Komnnexm
MepHbIx K06 manozo obvema. Habop ¢naxornos
(250 — 300 mn Ons xpanenust pacmeopos
peaxmueog). IIpubop 01 onvimos no Xumuu ¢
snekmpuyeckum moxom (nabopamopuvrii). llpubop

utm.

22.00
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HaumMmeHnoBaHue
obopyoBaHus
(PBIIO)

KpaTkune npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBITIO)

Exnauna
H3MepeHHus!

Kosn4yecTBO)

OISl UNTIOCMPAYUU 3AKOHA COXPAHEHUS MACCbL
gewgecms: cocyo Jlanoonema. Yemarnoexa 0is
nepezonku geujecms. I1pubop 011 nONY4eHUs 24306.
Bans komouruposanuas 1a6opamopHa.
Dapghoposas cmynka ¢ NECMUKOM.

O6pazosamenvHolil
Habop no mexamuxe,
mexamponuxe u
pobomomexnuxe

Ha6op oondcen 6bimb npeoHasHa4eH Oiis
npoeeoeHUs y4eOHbIX 3aHAMUU NO U3YYEHUIO OCHOE
MeXampoHuxu u pobomomexHuku, NPAKmu4ecko2o
npumereruss 6a306bIX INeMEHMOG IEKMPOHUKU U
CXeMOMeXHUKY, a makice Haubonee
PacnpoCmpanenHol 21emMeHmHou 6asel U OCHOGHbIX
MEeXHUYECKUX PeULCHUU, NPUMEHAEMbLX NPU
NPOEKMUPOBAHUU U NPOMOMUNUPOSAHUU PASTUYHBIX
UHIICEHEPHBIX, KUDePHEMUYECKUX U 6CMPAUEAeMbIX
cucmem. B cocmaeé nabopa 00ndiCHbL 6X00UMb
KOMRPIeKmyloujue u ycmpoucmea, ooraoarouue
KOHCMPYKMUGHOU, 2]1eKMPU1ecKoti, annapamnou u
NPOZPAMMHOT COBMECUMOCMbIO Opye ¢ Opyeom. B
cocmas Habopa OondiceH 6Xx00Uums KOMNIEKM
KOHCMPYKMUGHBIX 211eMEHMOE U3 MEMald OJsl
c6OpKU MAKema MAHURYIAYUOHHO20 poGOma u
KOMNAEKM MeMALIUYeCKUX KOHCMPYKMUBHBLX
2/1eMeHmo8 05 cOOpKU Makema MoOULbHO20
poboma. B cocmas nabopa 00nicHbL 6X00UNb
npUBoOa PasIUYHO20 MuUnd: MOMopbL €
UHME2PUPOBAHHBIM UNU BHEULHUM OAMYUKOM
nonodcenus. — He menee 2uim, cepeonpueoo
Bonbulol — He MeHee 4uim, cepeonpueo0 Manbli —
He meHee 2uim, NPUB0O ¢ 603MONUCHOCMBIO
VIPaGNenUs 6 Waz080M Pedcume — He MeHee 2uim.
B cocmag nabopa 00n2CHbL 6X00UMb d1eMeHmbl O/
cOOPKU 6AKYYMHO20 3aX6ama. 6AKYYMHAS NPUCOCKA
— He menee lutm, 21eKMpoOMaHUMHbBIU KIANAH — He
menee lwm, 6axyymuuiii Hacoc — ne menee luum. B
cocmae Habopa OONACHA EXOOUMb dNIeMEHMHAA
6aza OJ1s. nPOMOMUNUPOBAHUA. NAAMA OIS
becnaeuno20 nNPOMoOMUNUPOBAHUS, KOMNIIEKM
NPO60008 PA3IUYHO20 MUNA U ONIUHbBL, KOMNIEKM
Pe3uUcmopos, KOMRIEKm c6emoouod0s,
cemucezmeHmuulil unouxkamop, oucnneu KK-muna,
KHONKU — He MeHee Suim, nomeHyuomempol — He
MeHee Jwum, UHGPAKPACHbLI OaMYUK - He MeHee
3wm, y1ompaszeyko6ot 0amuux - He meree Jum,
oamuux memnepamypbi - He menee luim, Oamyux
oceewennocmu - ne menee luum, mooyns Bluetooth
— ne menee lwm, mooynv HK-npuemnuxka — ne
menee lwum, mooyns HK-nepedamuuxa 6 6uoe

wm.

22.00
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HaumenoBaHue

000py/10BaHUS
(PBIIO)

Kparkune npuMepHble TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exnaunma
H3MepeHHs

KoaunuecTBo

KHONOYHO20 nylema ynpasienus — lum,
aKKymyasamop — ne menee luim, 3apsoHoe
yempoticmeo — He menee luim. B cocmas nabopa
O0NICEH 6XO0OUMb MYTbMUOAMYUK OJISt USMEPEHUS.
memnepamypol U 61ANCHOCMU OKPYICAIOUujetl Cpeobl
— ne menee lwum. Mynomuoamyuk OOn#ceH
obradams 6CMpOeHHLIM MUKPOKOHMPOIIEPOM
(maxmosas wacmoma - ne menee 16 MI'y, wuna
Ooannvix — ne menee 8 Kbaiim), unmepgeticamu ons
NOOKNIOYeHUSL K 6HEULHUM YCMPOUCMEAM.!
yugpposvie u ananoeosvie nopmoi, 1-wire TTL,
paszvem muna RJ. B cocmas nabopa 0ondicet
6X00UMb KOMNAEKM YHUBEPCANbHBIX
BLIYUCIUMENILHBIX MOOYIIeH, NPEOCMABISIOUUX
cobotl 6azo8ylo niamy, niamy pacuiuperus Ons
cemesozo 83auMo0etcmeus u naamy NOOKIIOYeHUs
cun06ou Hazpysku. Bxoosawue 6 komniexm
YCmpoUcmea O0IHCHbI 061a0amv 00HOEBPEMEHHOU
KOHCMPYKMUGHOU, 21eKMPU4eCcKot, annapamnou u
NPO2PAMMHOL COBMECTUMOCNIbIO OpY2 € OPY2OM.
Basosas niama ynugeepcanoHo20 6bl4UCIUMENbHOZO
MOOYIISL QONJICHA NPeOCMasaims cobou
npozpammupyemvlii Konmponep 6 cpede Arduino
IDE unu anano2uynuix c60600H0O
pacnpocmpansemvix cpeoax paspabomxu. basoeas
nrama O0NAHCHA 061a0ams 6CMpOeHHbIMU
unmepgeticamu 0 NOOKIIOYEHUS YUPPOBbIX U
aHan0208bIX YCMPOUCME, 6CMPOCHHbIMU
unmepgpeticamu USB, UART, I12C, SPI, 1-wire 171,
Bluetooth, WiFi. Ilnama pacuuperus O0ON#CHA
obecneyusams 603MONCHOCIb NOOKNIOYEH U
VHUBEPCANbHO20 GbIYUCIUMENLHO20 MOOYIIA K Cemu
nocpeocmeom unmepetica Ethernet. [Inama
pacuuperust O0I4CHA 061a0ams ROPMamu 66004-
6616004 0J151 NOOKNIOYEHUL YUPPOBBIX U AHANO208bIX
yempoticems, unmepgeiic SPI u 603moaicHocmoio
nookoyeHus eneunetl kapmel namamu. Ilhama
pacuiupenus Ons NOOKNIOYeH UL CULOBOU HACPY3KU
0odIcHa 06ecneyt8ams 603MOACHOCHb NPIMO20
NOOKNIOHEeHUS. GHEUIH el CUTI0B80U HAZPY3KU, d MAKHce
pezyiupyemoil nazpysku nocpeocmeom PWM
unmepgpetica. B cocmas nabopa 00nicen 6xo0ums
npoZpamMmupyemplil KOHmponep, obecnedusarujul
603MOACHOCL OCYUIECMEBISIMb PA3PAOOMKY
NPOZPAMMHO20 KOO, UCNONb3YS UHCMPYMEHMApUul
cpeo paspabomku Arduino IDE u Mongoose OS u
A361K06 npoepammuposanus C\C++, JavaScript.
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HauMmeHoBaHue
000py/10BAHUS
(PBIIO)

KpaTkne npuMepHbie TEXHUYECKHE
xapaktepuctuku (PBIIO)

Enxnaunna
H3MepeHHs!

KosingecTBO

IIpoepammupyemviii KoHmpoanep 00N4CeH
obradoame nopmamu 0Jist NOOKAIOYeHUs. YUPpPoBvIX U
aHaN0208b1X YCMPOUCME, 6CMPOEHHBIMU
NPOSPAMMUPYEMbIMU KHONKAMU U
INEKMPOMEXAHUYE CKUMU MOOYIAMU OJLSL
OpeaHU3aAYyUU CUCMEMbL PYYHO20 YNPAGIEHUS,
BCMPOCHHBIMU NPOZPAMMUDPYEMBIMU C6eMOOU00AMU
OISl UHOUKAYUU paboye20 pedcuma, 6CmpOeHHbIMU
unmepgeuicamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmae
Habopa 00J1dHceH 6X00UMb MOOY/Ib MEXHUYECKO20
3peHust , NPeOCmasIAIouUll cob0U BbIYUCIUMENILHOE
YCMpOUCcmeo co 6CmMpOeHHbIM MUKPONPOYECCOPOM
(kO1-60 510€ep - He MeHee 4um, Yacmoma a0pa He
menee 1.2 I'Ty, o6vem O3V - ne menee 512M0,
o0b6vem ecmpoennoti namsamu - He menee 810),
UNME2PUPOBAHHOU KAMePOU (MAKCUMALLHOE
paspeuierue 8UOCONOMOKA, Nepeoasaemoz0 no
unmepeticy USB - ne menee 2592x1944 eo.) u
onmuueckot cucmemout. Mooyne mexnuuecxkozo
3peHUst O0NdICeH 001a0amy COBMeCMUMOCMbIO C
PA3IULHBIMU NPOCPAMMUPYEMBIMU KOHMPOLIEPAMU
¢ nomowywio unmepeticos - 1-wire TTL, UART,
12C, SPI, Ethernet. Mooynb mexHu4ecko20 3peHus.
Qonoicer obecneduéams 6bINONHEHUE 6CEX
usMepeHull U 8bl4UCIEHUTI NOCPEOCMBEOM
CcOBCMBEHHBIX BbIYUCIUMENLHBIX 603MOICHOCMEU
6cmpoenno20 mukponpoyeccopa. Mooy
MeXHUYEeCKO20 3peHUs 00Ndicer 001adams
B03MOIACHOCMBIO KOMMYHUKAYUU C AHANOLUYHBIMU
MOOYIAMU NOCPEOCMEOM UlUHbL HA ba3e
nocnedo6amenvHo20 unmepgetica ¢ yenbio
OanvHetiuerl nepedayu pe3yibmamos usmepeHul
2pynnel MOOYIell Ha ynpaeiiiouee blYUCIumenlbHoe
yempoucmeo, NoOKN04eHHOe K OAHHOU WUHE.
Mooynb mexnuvecko2o 3peHus OONHCEH
obecnequsams HACMPOUKU PeAHCUMOE pabombi -
HacmpotiKy sxcnosuyuu, banamnca 6enoeo,
YBeMOPAZHOCMHBIX COCIMABNAIOUUX, NAOUWAOU
obuapyscusaemoti obnacmu u300padicenHus,
oKpyanocmu obHapysicueaemori obracmu
U300paANCeHUsL, NOOJACEHUE OOHAPYIHCUBACMBLX
obnacmeti omHocumenvho opye Opy2d, MAautuHHoe
00yuenue napamempos HelupoHHbIX cemetl OJist
obuapyoicenus 00veKmos, popmy u
3aK0OUPOBAHHBIE 3HAYEHUA OOHAPYIHCUBALMBIX
Mmapkepos muna Aruco, pasmepbl 00HAPYACUBAEMbIX
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HaumenoBaHue
obopy10BaHHs
(PBIIO)

Kparkne npumepHbie TeXHHYECKHE
xapakrtepucruku (PBIIO)

Enxnaunna
H3MepeHHs]

Koan4yecTBO

OKpYIACHOCMEN, KE6AOPAMOE U Mpey2oibHUKOG,
napamempoe KOHMpacmHoCcmu, pasmepos,
KPUBU3HBL U NONOJNCEHUS PACNO3HABACMBIX TUHUL.
Habop oonoicen obecneyusams 603MOHCHOCb
pazpabomxu moodenu MobulLHo20 poboma,
ynpasnsemou ¢ FPV-pescume nocpedcmeom
NpPOPAMMHO20 0becnederus Oisi NePCOHANLHO20
KoMHUblomepa u MobuibHbix yempoticmes Ha 6ase OC
Android unu I0S, obecneuusaiouje2o 603MOHNCHOCMb
ynpasnenus MOOUTbHLIM POOOMOM U 6CMPOEHHBIM
MAHUNYISAMOPOM NOCPEOCMEOM 2pPAPuU1ecKo2o
unmeppeiica, eknodaouum 6 cebs Habop KHONOK u
nepexnioyameneti, OHcoucmux, 0oaacme ons
omobpadicenus uoeo. Habop dondicen
obecneyusams 603MONCHOCTb U3YHEHUS OCHOB
Papabomru nPOZPAMMHBIX U ANNAPAMHBIX
KOMNIEKCO8 UHIICEHEPHBIX CUCTEM, PeuleHUul 6
chepe "Hnumeprem ewyetl", a maxoice peuieHull 6
obracmu po6omomexHuKu, UCKYCCMEeHH020
UHMeNneKma u Mawunno2o obyvenus. B cocmas
Habopa O0NAHCHO 6X00UMb NOCOOUE NO UZYHEHUIO
OCHOB 2NIEKMPOHUKU U CXCMOMEXHUKU, Peulenull 6
chepe "Hnumepnem seweil", paspabomxu u
npomomunuposanuio mooenet pobomos. B cocmas
HaAbopa OONCHO BXOOUMb NOCOOUE NO UZYUEHUIO
0CHO8 paspabomKu Cucmem MmexHu4ecKo20 3peHus U
9NeMEHMO6 UCKYCCMBEHH020 UHMENIEKMA.

ObpazosamenvHbiil
KOHCMPYKMOP Ol
npakmuxu 6104H020
NpOZPAMMUPOBAHUSL C
KOMNJIEKMOM
0amuuroe

Po6omomexnuueckuii Habop NpeoHasHaweH O
UBYYEHUS. OCHO8 POOOMOMEXHUKU, Oemdallel, Y3106 U
MEXAHUZMOB, HeODX0OUMBIX 08 CO30AHUSA
pobomomexnuyeckux ycmpoticme. Habop
npedcmagisem cobot KOMIIEKM CMPYKmMypPHbIX
INEeMEHMOB, COCOUHUMENbHBIX INEMEHMO8 U
2NEKMPOMEXHUNeCKUX Komnonenmos. Habop
no360/151em NPo6OOUMb IKCNePUMEHMbL NO
npeomemy gusuka, cozoasamo u
npoSPaMmMuposamy cobupaemvie MoOeNU, U3
KOMNOHEHMOG, 6X005UUX 6 €20 cocmas, paboyue
MoO0enU MOOUNBHBIX U CMAYUOHADHBIX
POBOMOMEXHUYECKUX YCMPOUCME C
a8MoMamu3UPOBAHHLIM YNPaGJieHUeM, 6 mom Yucie
HA KONECHOM U 2YCeHUYHOM X00Y, d MaKice
KOHCMPYKYULl, OCHOBAHHbIX HA UCNONb30BAHUU
DPA3NUYHBIX 6UA0B nepeday (6 mom Hucne YepeauHblX
u 3y6uameix) a makoice pbiuazos. Bempoennovie
Gecnposoonvie cemesvie pewenus (Wi-Fiu
Bluetooth), 603moocHOCMb UHME2PAYUU C

utm.

22.00
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HaunmenoBanue
00opy10BaHHS
(PBITIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakrepuctukn (PBI10)

Eauanna
H3MepeHHs

KoangecTBo

becniamuvim obnraunvim 110, obecnevusarom
BO3MONCHOCH NPAKIMUYECKO20 UZYYEHUS.
MeXHOI02UL UHmepHema 6ewjet U OCHOB
uckyccmeentnozo unmennekma. Obecnevueaemcs
B03MONCHOCHTL 00BEOUHEHUSL HECKOILKUX pOOOMOS,
CcOOpaHHbIX U3 NOO0OHBIX HADOPOS, 6 2pYNNbL C
cemegbim 83aumooeticmeuem. Ilpedycmompena
ONYUOHANILHASL 603MOICHOCIE PACULUPEHUS.
OONONHUMEILHBIMU KOMNOHEHMamu (He 6X00AUUMU
6 CMAHOAPMHYIO KOMNIEKMAYUI0), NO360IAI0OUUMU
U3y4aAmMos MexXHU4eCcKoe 3peHue U NPOMbIULIEHHYIO
pobomomexnuxy. IIpedycmompena 603MOHCHOCb
pabomel Habopa ¢ OONOIHUMENLHBIMU OONAYHLIMU
cepsucamu. Ilpedycmompervl MUHUMyMm 06a
npPOZPamMmMupyemMolx KOHmMpOoJiepa 6 NACMuK08blx
Kopnycax, no38oNsIowWux 00HOEPEMEHHO CO3046aNb
2 eapuanma po6omoeé pasiudH020 HA3HA4eHUs,
UMEIOWUX B03MONCHOCMb pabOmMbl KAK 6
NOMOKOBOM pedicume, max u a6moHOMHO,
NO3601AI0UUX Peanu306ame 00yyeHue
NpO2PaAMMUPOBAHUIO 8 HECKONLKUX CPeOax
paspabomxu Ha PA3TUYHLIX A3LIKAX (K npumepy, 6
cpedax Mblock, Arduino IDE, na asvikax Scratch,
C, Python, micro Python). Kakx munumym 0OuH u3
KOHMPOILEPOS UMeem 6CMPOEHHYI0 ONEPAYUOHHYIO
cucmemy, écmpoennvie Wi-Fi u Bluetooth, nopm ons
NOOKNIOYEHUSL NOCACO08AMENbHO COCOUHAEMbLX
erewnux yempoticme (ne menee 20 00HO6PEMEHHO
nookouaemvlx yempoticms). Kax munumym ooun
U3 KOHMPONLEPOB UMeem 603MOICHOCb
00HOBpEeMeHHOT 3anucu He menee 8 npozpamm, ¢
BO3MOACHOCBIO NepeKatoyerus medxcoy Humu. Kax
MUHUMYM OOUH U3 KOHMPONILEPOE UMeem
nonnoyeemnuuwiii oucnaetl (IPS), noseonsowut
8b1600UMb OaHHbBLE C OAMYUKO8 8 8U0e mabauy u
2paghuxos, a makoice co30a6ame 6CmpoeHHble 6
xonmpoJaiep eudeouepol. Konuvecmeo cencopos u
UCNONHUMENbHBIX YCMPOUCME, 6CMPOEHHBIX 6 00UH
U3 KOHmMponepos, - ne menee 10 wm. Obwee
KONUYeCme0 21emenmoe 6 nabope He menee 400
Wm., 8 Mmom 4ucie NOOKII0Yaemvle MOOYIU: -
Bluetooth mooynw, - 060UHOT OGMYUK IUHUU, -
YIbMPA36yKOBOU OAMYUK PACCMOAHUS, - OAMYUK
yeema, - OAMYUK KACAHUSA 2NEKMPOMEXAHUYECKUU, -
IR m00ynib, - MOMOP NOCMOSIHHO20 MOKA C
PeOyKmopom — He meHee 2 wim., - Cepeonpueoo, -
nynbm oucmanyuonnozo ynpaenenus IR. Habop
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HaunmeHnoBanue
obopyoBaHHsA
(PBIIO)

KpaTrkue npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Ennanna
H3MepeHus

Kosm4aecTBO

00/19iCeH OblMb YKOMNIEKMOBAH AKKYMYIAMOPHBIMU
bamapesmu. IIpoepammnoe obecnevenue,
UCNONIb3YeMoe 0I5l NPOSPAMMUPOBAHUS COOUPAEMbIX
pobomomexHu4eckux mooenet u ycmpoucms,
O00JIHCHO ObIMb OOCMYNHO 0151 6eCNIAmHO20
ckauusanus uz cemu HumepHem u nocneoyoue2o
UCNONL30BAHUSL.

Komnnexm nocyowt u
0bopyooeanus 0N
VueHUYeCKUx Onvlmos
(xumusi, pusuxa,
OuonoUsl)

IImamue nabopamopnuiii xumuyeckui Habop
yawex [lempu Habop uncmpymenmoe
npenapoganvibix JI0JcKa ONs COHCULAHUSL BEUECME
Cmynxka ¢papghoposas ¢ necmuxom Habop 6anok
ona xpanenus meepovix peakmueog (30 — 50 mn)
Habop cknanok (¢prnakonoe) 0nsa xpanenus
pacmeopos peakmueos Habop npubopox (I11X-14,
I1X-16) IIpubop onsa nonyuenus 2azos Cnupmoska
Topiouee ons cnupmosox Qunvmpoeanvras Gymaza
(50 wm.) Konba xonuveckasn Ilanouxka cmexisiHnas
Yaweura Ons 66lnapueanuust (6binapumenvHas
yauteurxa) Mepruitl yurunop (n1acmuxoebiil)
Boponxa cmexasinnas (manas) Cmaxkan
cmexnannvit (100 mn) I'azoomeoonas mpyoxa

wm.

22.00

Habop OI'2/ETD
(xumust)

B nabop éxooam eecvi 1abopamopHbule
anexmponnvre 200 2, cnupmoeka 1abopamopHas,
B0POHKA KOHUYECKAA, NALOYKA CMEKISHHAA,
npobupra I1X-14 (10 wumyx), cmakan 6b1COKU ¢
nocuxom BH-50 ¢ memxoti (2 wumyKku), yurunop
usmepumenvuolli 2-50-2 (cmexasanHel, ¢
npuUMepmoil Kpoluikotl), umamue 0ns npobupox Ha
10 21é30, 3asicum npooUpoYHbLU, wWnameJib-
nogceyxa (3 wmyku), Habop naxonos ons
XpaneHust pacmeopos u peaxmueos (06vem
¢naxona 100 ma - 5 komniekmoe no 6 wmyx, oovem
¢naxona 30 mn - 10 komnnekmos no 6 wmyx),
yununop usmepumenvhwili ¢ Hocuxom 1-500 (2
wmyku), cmaxan eeicoxuti 500 ma (3 wmyxu),
Habop epuieti 0151 MblMbA NOCYObL (eput Ot MbIMbAL
npobupox - 3 wmyku, eput Onst Mblmosi Koo - 3
wmyxu), xaram 6enviii x/6 (2 wmyxu), nepyamxu
Dpe3uno6ble XuMuueckue cmoiikue (2 umyku), o4Kku
sauummuvie, puromper oymadicuvie (100 wmyx),
2opiouee ons cnupmoeox (0,33 n). B cocmag nabop
6X005M PeaKmugbl. NIOMUHUL, HCeNe30, CONAHAA
KUCIOMA, MEMUIOPAHIC, PeHONIhmaneun, ammudx,
nepoxcud 6000poda, Humpam cepebpa u opyeue; 6
obweti crodcHocmu - 44 pasnudHvLX 6euecms,
UCNONb3YeMbIX OIS COCMABNIEHUS. KOMNIIEKMOE
Peakmugos npu NPO6eOeHUU IK3AMEHAYUOHHBIX

utm.

22.00
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HaumeHnoBaHue
obopynoBaHus
(PBIIO)

Kparkne npuMepHbIe TEXHHYECKHE
xapakrepuctuku (PBIIO)

Exnanna
H3MepeHHs

Kosun4gecTBO

IKCNEPUMEHTNOG NO KYPCY UWKONbHOU XUMUU.
Pexomenoyemes popmuposame nabop OI' /EI3,
NO360NAI0UULL NPOBOOUMb NPAKMUYECKUE 3A0AHU
npu npogedenuu 06ue2o 20¢y0apcmeeHHo2o
IK3AMEHA NO XUMUU C UCNONIb308AHUEM
coomeemcmayioujeti 1a6opamopHoll nocyobL,
PEeaxkmu6os, y4eoHo-0eMOHCMPAYyUOHHO20
obopyoosanus. Ilpu popmuposaruu
PEKOMEHOYemCsl YHUmbléamo QaKmuieckyio
nompe6Hocmov 06pa306aMeNbHLIX OP2AHUIAYU.

Hab6op O'S/EID
(puzuxa)

Cocmas nabopa «Onmuyeckue u K6aHmMogwvle
SAGNEHUAY - KOPNYC OC6emumens - Ouagppazmol -
YUNUHOPUYeCKUE TUH3bL - HAIUEHAS TUH3A - 2
ONMUYECKUX 21eMeHmMa Ha CMoUKe - npusma
mpaneyuesuonas - 2 NOYYUIUHOpAa NPO3PaA4HoLX -
2 NAOCKUX 3epKana - 9Kpan Memaniudeckui - 3
Oepoicamenis ONMUYECKUX I1IeMEHMOE - IUHEUKU
MAZHUMHbBIE - TUHEUKA NPO3PAYHAS - 0epAHCAmenb
O/l UCMOYHUKA c6ema 2 3adCumMa KauYelsipCKux -
UCMOYHUK c8emda - MPAHCROPpMuUp - naanuiem -
cnaiio uzobpancenui - 1umb - mpaHcnopmup -
onmuyeckas CKambsi RAcnopm JI0MOoK O/l
xpanerust 10cemenm « Mexanuveckue A61eHUL) -
mena - Mmy¢pma wmamuéa - 1ana uimamuea - epy3
HaGopHwlli - Kapemka-opycoK - ceKynoomep
2NIeKMPOHHBLL ¢ OAMUUKAMYU -~ KOMWIEKM YNPY2Ux
2/1EMEHMOB - MPAHCROPMUP - MEPHAA IeHma -
KII0Y CeKyHOoMepd - OUHamMoMempbl - 2py3vl 2 ¢
KPIOYKOM - KOBPUK - NPUOOp ON15L U3y4eHusl naoeHus
mena - KOMRIEKm 3aXiCUMO8 - KoNoa wmunpuya -
winyp 1,5 m; - nuneiika - MepHblil yuiunop - o10K
NOOBUIICHDLL - BILOK HENOOBUIICHBIU - CKAMbS
MEXAHUYeCKas - CMaxkau niacmuKo6bli MepHblLil -
phlyaz - Wmamus nacnopm JOmoK OLs Xpanenus
J02HCeMEHM  « DNeKMPOMASHUMHbLE AENEHUA) -
pabouee none - Mypma wmamusa - oepicament. -
pesucmopul - 1amna 6 cbope - Kamywxa-momox na
ocuU - KOMNIEKM NPOBOO0E - 1AMNA HA OCHOBAHUU
- KIII0Y HA OCHOBAHUU - 2IEKMPOMAZHUM HA
OCHOBAHUU - KAMYUWKA-MOMOK - KOMRAC -
MacHUmMbL NOJIOCOBbIE - MPAHCNOPMUD -
naacmukoéas mpyoka - Cmaxkam ¢ Hazpesamenem -
nooCcmasKa MazHuma - KOGPUK ¢ MazHumamu
nacnopm J10MOK OJisl XPAHEHUS JI0AHCEMEHMN
«Tennogvle s6nenusy - OQIIOHBL - MAHOMEMD -
KPIOHOK - NOCKYM MApiu - mepmomempuol -
KPOHUMEUH MepMOMempd - OCHOGAHUe

22.00




HaumenoBanue
Ne Kparkne npuMepHbIe TEXHHYECKHE Exnaunna

00opya10BaHHA
n/n (pPyBII 0) xapakrepuctuku (PBIIO) H3MepeHHs

KoJsinuecTBO

KpoHwimetna mepmomempa - yawra Illempu -
Kanopumempuyeckoe meno - maumep - pe3uHKa
banko6cKkas - NOUNKA ONsl NMUY - TUHeUKd -
ncuxpomempudeckas mabauya - wmamue - 3a#Cum
Kauyensapckutl - 2 Kplouka Memaniudeckux
nacnopm J10x4cemenm

B cocmae éxoosm: Cencop Tun I He menee I wm.,
obecnequgaem 603MOINCHOCTb Pe2UCTPAYUU
CUcHana s1eKmpu4ecKkoli akmueHOCmMU Moblully
(anexkmpomuocpammyvl, IMI'). Pecucmpayus
O0JIIICHA OCYUYeCBIISIeMCs. HEUHBAZUEHO, CYXUMU
anexmpooamu. JJoNdNCHA UMemobCst 603MOANCHOCb
KpenieHusi K pyke Yei08eKd, Y¥mo OONACHO 0asame
603MOACHOCTb PE2UCMPUPOEAMb INEKMPULECKYIO
AKMUSHOCMU MbLULYbl 8 001aCMU, HAO KOMOPOU
pacnonazaemcs kpennenue. Ipu nanpsascenuu
MblLUYbL QONHCHA Oblmb 0becneyena 603MOACHOCb
HAbNI0OeH U NYYHOCMU CUSHANA (M.e. NPUCYmMcmeue
OMT), npu paccrabrenuu moluiyvl - ee
omcymcemeue. Cencop Tun 2 He menee 1 wm.,
obecnequsaem 603MOACHOCMb Pe2UCmpayuu
cuenana pomonnemusmozpammol (PIII)
ONMUYECKUM NYmeM, 3a c4em U3MeHeHUs.
OMPANCEHHO20 OM KPOBEHOCHBIX COCYO08 céemd,
06veM KOMOPLIX UZMEHSEMNCS NOO 6030€UCMEUEM
nynvcosoil 6onnl. Cencop oonicen Oblmo
obecneyen 603MOACHOCMbIO KPENIeHUSA K wm. 22.00
nooyweuxe nanvya yenrosexa. Cencop Tun 3 He
Mmenee 1 wm., obecnedusaem 603MONCHOCb
peaucmpayuu CUzHaNa 2NeKMpOoKapOUOZPaAMMbL
(DKT) ne unsasuenvim cnocobom, peaucmpayuu 1,
11 u 111 omeeoenuit. Cencop Tun 4 ne menee 1 wm.
obecnequsaem 603MOICHOCHb. pe2UCMpayuu
cueHana koxcno-eanveanudeckoi peaxyuu (KI'P),
peaucmpayus Komopozo 0Cyujecmeiisiemcs Ha
NOCMOSIHHOM MOKe, NOOKIIOYeHUs K meJly Yeloeexkad
¢ nomowywio cyxux snexkmpooos. Cencop Tun 5 ne
menee 1 wm., obecnedusaem 603MONCHOCMb.!
peaucmpayu CusHand SNeKmpuveckot akmusHoCmu
mozea (D3I) ¢ nomowbio Cyxux HeuHBA3UBHBIX
2N1EKMPOO0E; PeSUCMPAYUL INEKMPUYECKOU
axmusHocmu pasneix ooaei mosea. Cencop Tun 6
ne menee 1 wm., obecnedyusaem 603MOHNCHOCMb.
peaucmpayuu CusHala Konebanus 2pyoHou Kiemxu
(Cencop Ovixanus); onpeoeneHus 4¥acmomel
ovixanus. Yempoticmeo 011 coopa OanHulx om
CeHCOPO6 U nepeoay Ha NepcoHANbHbIU

Vuebnas nabopamopus
no HeupomexHoio2UU
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KosmmuecTBO

Komnbiomep 0becnevusaem 603MOHCHOCMy cbopa
OAHHBIX 0M NOOKIIOYEHHbIX K HeMY CEHCOPO8 U
omnpasky noaydennvix oannwix nHa 11K
ITooxniouenue yeumpanvHozo Mmooy k 11K oonocrno
ocywecmensimocs ¢ nomouyvio USB-kabens.
Vempoiicmeo 0ns cbopa OanHix OONINCHO UMenb
eanveanuyeckyio usonayuro om I1K, obecneuusame
BO3MOICHOCMb 0OHOBPEMEHHO20 NOOKIIOYEHUS.
gnomu 00 4 cencopos. Kaowcowll uz 6x0006
Vempotiemea 0nsi coopa Oannbix OONHCHO UMems
2anb6aAHUYECKYIO U30NAYUIO (0becneueHue
MEHCKAHANBHOT 2ANTbEAHUYECKOU U0NAYUY,).
ITooknioyenue cencopos k Yempoiicmesy 01 coopa
OAHHBIX OCYUJeCMEIACMCA C NOMOULLIO
cneyuanuzuposantoix pasvemos muna LEMO,
0becnequsalouux NPAaGUIbHOCMb NOOKIIOYeHUs
Pazbema u CHUNCAIOUUX PUCK CLYHAUHO20 KACAHUA
PazbemMo8 moKOnpooOAWUX Yacmel, a maKice
obecneyusarowux 3auumy om
HeCaHKyuOHUPOBAHHO20 NOOKIIOYEHUS K
npoussonvubim yempoticmeam. Mooyne «Knonkay
He menee I wm., obecneuusaem 603MOACHOCMb.!
PAZMEMKU PeCUCPUPYEMbIX CUSHAN06. Konuiecm6o
PazMeaemMulx COCMOAHUN CUSHANA OONICHO Ovimb
He Menee 3-X paziuiHbIX Kame2opul.  Ycmpoucmeo
O/15L pe2ucmpayuu apmepuaibHo20 Oa6leHus He
menee 1 wm. Memoouueckoe nocobue, Komopoe
oonicHo cooepacams He menee 30
1a6OPamopHbIX/NPAKMULeCKUX/0eMOHCMPAYUOHHBLX
pabom.

ugposas
nabopamopus no

LKon102UU

Ob6ecnevusaem nposedenue yiebHo20
9IKON02UHECKO20 MOHUMOPUH2A
uncmpymenmanvHuimu memooamu. Habop
NPUMEHACMCA NPU U3YHEeHUU IKON02UY, OUON02U,
XuMuu, 2eo0zpaguu u npupoooseoeHUs, a marice
0151 UHOUBUOYANBHBIX UCCIEO0BANHUS U NPOCKMHOU
Oesamenvrocmu wiKonbHuxos. Komnnexmayus:
Becnpo6o0onoil Myn1omuoamyux no 9K0J102U4eCKoOMy
MOHUMOPUHZY € 8-10 6CMPOEHHBIMU OAMYUKAMU.!
Jlamuux numpam-uonos J{amuux X10puo-uoros
Jlamuux pH ¢ OuanazoHom u3mepeHus He yice 4em
om 0 00 14 pH Jlamyux 61a3cHOCMu ¢ OUANA30HoMm
usmepenus 0...100% [lamyuk oceewyennocmu ¢
ouanazonom usmepenus ne yoice yem om 0 00
180000 nx Jlamuux memnepamypel ¢ OUANAZ30HOM
usmepenus ne yoce wem om -20 0o +140C [amuux
9/1eKMPONPOBOOUMOCINU C OUANAZOHAMU USMEPEHU

um.

22.00
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ne yoice wem om 0 00 200 mxCm; om 0 0o 2000
mxCm; om 0 0o 20000 mxCm [Jamyuk
memnepamypbi OKpycaroueti cpedsvlt ¢ OUANA30HOM
usmepenus ne yoice wem om -20 oo +50C
Omoenvuvle damuuxu u myremuoamyuxu. [Jamiux
36yKaA C QYHKYUEl UHMEZPUPOBAHUS C OUANAZOHOM
usmepenus wacmom ne menee yem om 50 I'y 0o 8
kly; damuux 61axicHoCmu RO46bl ¢ OUANA30HOM
usmepenus ne yoce yem om 0 0o 50% Jfamuux
OKUCU Yenepo0a ¢ OUanasoHoM UMepeHUs. He Yice
yem om 0 0o 1000 ppm Myremuoamyux
ONMUYECKOU NIOMHOCIU U MYMHOCINU CO
GCMpOEHHBIMU OamuuKamu: [Jamyux onmudeckou
nnomuocmu 470 um ¢ ouanazonom usmeperus om 0
00 2 D JJamuux onmuueckoi nIomHocmu 525 HM ¢
Oouanazorom uzmepenus om 0 0o 2 D [Jamuux
onmuyeckoii nnomuocmu 630 HMm ¢ OUana3oHom
usmepenus om 0 0o 2 D [Jamuux mymHocmu
pacmeopos ¢ ouanazorom usmepenus om 0 00 200
NTU Axceccyapor: Kabeny USB coedunumenbHblil
(2 wm.) 3apsonoe ycmpoticmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Cmepoicens 0N 3aKpenienus 0amuukos 6 umamuee
Kpamkoe pyko600cmso no skcniyamayuu
yugposot rabopamopuu llpoepammnoe
obecneuenue Memoouueckue pekomenoayuu He
menee 20 pabom VYnaxoexka Hanuvue
PYCCKOAZLIYHO20 CAMa noOOEPICKU, HAIUHUE
B8UOCOPONUKOS.

ughposas
nabopamopus no

Guzuonozuu
(npounbiblLil ypo6erv)

Ob6ecneyusaem npogedeHue Uccie006anus no
PYHKYUOHUPOBAHUIO HENI06EHECKO20 OP2aHUMA.
Komnnexmayus: BecnpogoOnou mMyaemuoamyux no
usuono2uU ¢ 5-10 6CMPOEHHBIMU OAMHUUKAMU:
Jlamuux apmepuanvrozo oaenenust (0...250 mm pm.
cm.) damuuk nyreca ¢ OUanazoHom usmMepeHus He
yoice wem om 30 0o 200 yo/mun Jlamuux
memnepamypol meia ¢ OUANA30HOM USMEPEHUS He
yoice uem om +25 0o +40C Jamuux uacmomel
ObIXAHUS ¢ OUANA30HOM USMEPEHUS. He YJice YemM Om
0 0o 100 yuknoe/mun [lamuux ycropenus ¢
noxazamenamu £2 g, 4 g; =8 g OmoenoHule
yempoticmea: Jamyux IKI ¢ ouanasonom
usmepenus ne yce vem om -300 00 +300 mB)
Jlamuuk cunomep ¢ OUANA30HOM USMePEHUs He yoice
yem om 0 0o 40 H [lamuux océeuyeHHocmu ¢
ouanazonom usmepenus He yoice yem om 0 0o
180000 nx Axceccyapei. Kabeno USB

wm.

22.00
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CoeOUuHUmeNbHbIU 3apsonoe YCmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamroe pykoso0cmeo no skcnityamayuu
yugpposoii nabopamopuu IIpoepammuoe
obecneyenue Memoouueckue pekomeHOayuu He
menee 20 pabom Hanuuue pycckoazelyno2o caiuma
noodepacku Hanuvue 6u0eopoIuKkos.

Ob6opyoosarue O
OemoHcmpayuu
onbimos (puzuxa)

Komnnexm oemoncmpayuonnoz2o 060pyo0osanus no
Gusuxe cryscum OJisl NPO6eOeHUs. IKCNEPUMEHMOE 6
Kaacce u HaznaoHo20 u3yieHus Qu3uiecKux
senenuil. Habop exmouaem 6 ceba: [LImamue
oemoncmpayuonnviti Cmoaux noovemHli
Manomemp HeuOKOCMHOU 0eMOHCMPAYUOHHbLU
Kamepmon na pezonancrom auguxe Hacoc
saxyymuulii ¢ anekmponpusooom Tapenxa
saxyymnas Beoepko Apxumeoa O2nuso 6030yuiroe
IIpubop 0ns demoncmpayu OA6LeHUS. 8 HCUOKOCTU
IIpubop 0as demoncmpayuu ammocgepnozo
Oaenenus (mazoebypackue noaywapus) Habop men
pasnozo o6vema Habop men pasnoii maccer Cocyobt
coobwarowguecs Tpyora Hotomona Lllap Ilackans
Llap ¢ xonvyom Lununopsl c6uHyo6bIE CO CMPY2OM
IIpubop Jlenya Maznum 0y2006pasHvii
Oemoncmpayuonnvili Maznum noiocogou
Oemoncmpayuonnwlii (napa) Cmpenxu mazHummle
na wmamueax Habop oemoHcmpayuonHbli
"Inexmpocmamura” (31ekmpocKonsl (2 wm.),
cynman (2 wm.), nanouKka CmekIAHHAA, NALoYKd
260HUMOBAS, WMAMUEHL U30AUpYIOwUe (2 wim.)
Mawuna snexmpogopHas unu 6bICOKO60IbMHbLU
ucmounux Komnnexm nposooos Juuna: 500 mm - 4
wm , 250 mm - 4 wm., 100 mm - 8 wm., Ha3Ha4eHue:
ON15L NOOKIIOYeHUS OeMOHCMPAYUOHHBIX NPUOOPOE U
060py006aHUs K UCTIOYHUKY MOKA, 011 COOpKU
21IeKMPUYECKUX Yenell, 6KII0UAs JNeMeHMblL U3
pabomul "[locmosnnelii snekmpudeckuti mox"”

22.00

Muxpockon yugposou

Tun muxpockona: 6uono2uveckuii Hacaoxka
Muxpockona: monoxkynsapuas Hasnauenue:
nabopamopnuiti Memoo uccne0osanus: céemioe
none Mamepuan onmuku. onmu4eckoe cmexuio
Veenuuenue mukpockona, kpam: 64 — 1280
Oxynapor: WF16x Obvexmueol: 4x, 10x, 40xs
(noonpyoicunennwiii) Pesonveepnan 20n06xka: Ha 3
obvexmusa Tun nooceemrku: 3epKano Uil
c6emoouod Pacnonodcenue noocéemku. 6epxXHIL U
HusicHsis Mamepuan xopnyca: memaini
Ipedmemmuviii cmonuk, mm. 90 Hemoynux

uitm.

22.00
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numanus: 220 B/50 I'y Qucno meeanuxceneil.

HaumenoBanue
pazzena:
"KomnbrorepHoe
obopyioBanue”

MnozopynkyuonanvHoe
yCmpoucmeo

(npunmep, ckamep,
Konup)

Tun ycmpoiicmea: Mno2ogyHkyuoHanieHoe
yempoticmeo (MDY), Ileemnocmb newams. YepHo-
benas; Texnonocus nevamu. 21eKmpocpaguyecKkas
(nasepras, ceemoouooHasn), Popmam nevamu.: He
menee A4, Tun ckanupoeanusi:
npomsidiCHuII/naanulemubiil;, BozmooicHocmy
ckanuposanusi 6 popmamax: ne menee A4; Cnocob
nooxmoyvenus: LAN, Wi-Fi, USB

uim.

22.00

Hoymoyx

Dopm-gpaxmop: Hoymbyk, Pazmep ouazonanu: He
menee 15.6 owiimos; Pazpewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
VCMAHOBNEHHOU ONepamueHoti namsamu. ne meunee 8
I'baum; Maxcumanvrslii 06wuit NOOdepIHcCUBaeMblil
obvem onepamuenou namsamu. ne menee 16 I'6aiim;
O6vem SSD naxonumens: ne menee 240 I'baiim,
becnpoeoonas ceaze: Wi-Fi; Konuwecmeo
ecmpoennvix 6 kopnyc nopmoe USB: ne menee 2, uz
Komopwix He merHee 1 oonxcHo bvime USB eepcuu ne
Huoice 3.0, Pazpewenue 630-kamepui, Mnuxcenv: He
menee 0.3, Bempoennwviii mukpogon; Knasuamypa c
PACKIAOKOU U MAPKUPOBKOU KNABUUL
OWERTY/HIIYKEH,; IToddepaoicka cmandapmos
becnpoeoonoi ceazu. 802.11a/b/g/n/ac;
IIpoussooumenvrnocms npoyeccopa (3HaveHue
noxasamens « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
menee 5000 eounuy, Hanuuue manunynismopa
MblUlb 6 KOMnIekme: oa, Yemanoenennas
ONepayuoHHas cucmema ¢ epaguiecKum
NONIb306AMENbCKUM UHMEDPGheticom, c6e0eHUs. O
KOMOPOM BKAI0YEHbL 8 eOUHBLU peecmp POCCULCKUX
npocpamm OJisi JNeKMPOHHBIX BbIYUCTUMENbHBIX
Mawun u 6az oannelx;, YcmanoenenHvill nakem
0QUCHO20 NPOZPAMMHO20 0becneyeHusl,
COBMECMUMO20 C YCMAHOGIEHHOU ONePaAYUOHHOU
cucmemoil, c6e0eHUss 0 KOMOPOM GKIIOYEHbL 6
eOUHbBLU peecmp POCCULICKUX NPOpamMMm O
INEKMPOHHBIX GbIYUCIUMENLHBIX MAUUH U 6a3
OAHHDbIX.

uim.

66.00
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