MHUHUCTEPCTBO OBPA3OBAHUA
KAMYATCKOI'O KPAS

ITPUKA3

29.01.2024 Ne 65
r. [lerponaBioBck-KamuaTckuit

00 yrBep:kaeHnu HHPPACTPYKTYPHOIO JIUCTA
JJIS1 CO31aHMSl IEHTPOB 00Pa30BaHUs eCTECTBEHHO-HAYYHOUH 1
TeXHOJIOrn4ecKoi HanpaBiaeHHocTel «Touka pocra» B 2024 roxy

B coorBeTcTBMM € METOIMYECKMMH PEKOMEHIALMSIMHU II0 CO3JAAHUI0 U
(YHKIMOHUPOBAHUIO B 00I€00pa30BaTENIbHBIX OPraHU3aLUsAX, PACIOJIOXKEHHBIX B
CEeJIbCKOM MECTHOCTHU M MAJIbIX TOPOJIax, LEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU
U TEXHOJIOTMYECKOW HamnpaBIeHHOCTEH (MUCbMO MMHHUCTEpCTBA MPOCBEILICHUS
Poccuniickoit deneparuu ot 30.11.2023 Ne TB-2356/02), npukazom MuHHuCTEpCTBa
oOpazoBanust Kamuarckoro kpast «O coznanuu LleHTpoB 00pa3oBaHUsi €CTECTBEHHO-
Hay4YHOU M TEXHOJIOTUYECKOM HarpasieHHOCTeN «Touka pocra» B KamyaTrckom Kpae
B 2024 romy» ot 14.11.2023 Ne 1087, mucemoM MmuHHCTEpCcTBa 0Opa30BaHUS
Kamuarckoro kpas «O  1OpenocTaBI€HUMM  3aKIIOYEHHS O  COOTBETCTBHHM
uH(ppacTpykrypHOro jaucta» ot 15.01.2024 Ne 24.24/102 u nuceMom PI'AY «llentp
IIPOCBETUTEIbCKUX  MHULMATUB  MuHucTepcTBa  mpocselieHus  Poccuiickon
®denepanun» «O COOTBETCTBUU UHPPACTPYKTYPHOT'O JIUCTA €IMHON TEXHOIOTUYECKON
cpeae HITO» ot 23.01.2024 Ne 100/2301-11

ITPMKA3BIBAIO:

1. YTBepauTh HMHPPACTPYKTYPHBIA JIMCT JUIsl  CO3JIaHUA  LEHTPOB
00pa3oBaHUsI €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HampaBiieHHOCTeW «Touka
pocta» B 2024 roay Ha 6a3e o01ieodpa3oBaTenbHbIX opranuzaiuii Kamyarckoro kpas
B paMKax (¢eaepanbHOro npoekra «CoBpeMeHHas IIKOJa» HAIMOHAJIBHOIO MPOEKTa
«O0pa3oBaHMe» COTIACHO MPUIIOKEHHUIO K HACTOSALIEMY ITPHUKa3y.
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2. KoHTponp 3a UCHOTHEHHWEM HACTOSIIETO NpUKa3a BO3JOXKUTh Ha
HavYaJIbHUKA oTJiesa obiero oopazoBanust Conogosauk M.H.

Munuctp o Y\ A.IO. Kopotkosa
JIOKYMEHT IIOJIIIMCAH

. DJIEKTPOHHOM I1OJITUCEIO

Ceprudpurxar 00BBF4F72FDE379F722FBF5C299FCA087F
Buanenenn KoporkoBa Asekcanapa IOpseBna
LI[el‘/'ICTBI/ITeneH ¢ 23.05.2023 mo 15.08.2024




[Ipunoxenue k npukazy MuHucrepcrsa
oOpazoBanusi KamuaTckoro kpas

OT  29.01.2024

HNupacTpyKTypHBIii JIUCT

No

65

Ne

n/n

HaumeHnoBanue
obdopynoBanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHA
(PBIIO)

Ennnnna
HM3MEpPEeHUus

IKoJimuecTBO

Mmanokomniaekmuvimu'’

HaumenoBanue HanpasyeHusi: ""Odopyoosanue 01sa 00uieodpa3oeamenbHbIX OPZAHU3AYUIL, HE AGCAIOUUXCA

HaumenoBanue pasnena:
"EcTecTBEeHHOHAY4HAasI
HanpaBJICHHOCTD'

[ {uppposas nabopamopus
no gusuxe (yuenuueckas)

Obecneuusaem gbInoaHeHUe IKCHEPUMEHNOE NO MEMAM Kypca
dusuxu. Komnaexmayus: becnpogoonot Myrsmuoamyux no
dusuke c 6-10 ecmpoennvimu damuuxamu: Llugposoi damyux
memnepamypbl ¢ OuanasoHom usmeperus ne yoice uem om -20
00 120C Lugposoii damuux abconomno2o 0asienus ¢
Ouanazonom usmepenus ne yaice yem om 0 0o 500 xlla
V{amuux MazHumno20 nois ¢ OuanazoHoM usmeperuss He yice
uem om -80 0o 80 mTx [lamuuk Hanpsisicenusi ¢ OuanazoHamu
usmepenust He yoce yem om -2 00 +2B; om -5 0o +5B; om -10
00 +10B; om -15 0o +15B  [Jamuux moka ne yce yem om -1
00 +1A4 Jlamuux axcenepomemp ¢ NoKa3amenimu He MeHee
uem: £2 g; ¥4 g; £8 g Omoenvhuvie ycmpovcmea: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyapui:
Kabenv USB coedunumenvhbiil 3apsaonoe ycmpoucmeo ¢
kabenrem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxkmop 0713 npogedenus skcnepumenmos Kpamxoe
PYKOBOOCHB0 NO IKCHAYamayuu yugposot rabopamopuu
[Ipoepammnoe obecneuenue Memoouueckue pexomenoayuu
(40 pabom) Hanuuue pyccrkoszoluno2o caima noooepiucKu
Hanuyue 6u0eopoiuxos.

18.00

[ {ugpposas nabopamopus
no xumuu (yuenuyeckas)

Obecneuusaem gplnoaHeHue 1a60pamopHuIx pabom no Xumuu
Ha ypoKax 6 OCHOBHOU WKOE U NPOEKMHO-
1CCe008AMENbCKOU OesIMENbHOCIU YYAUUXC.
[Komniexkmayusi: becnpogooHot MyTbmudamyux no Xumuu ¢
3-ms1 6cmpoennvimu damyuxamu: Jamuux pH ¢ duanazonom
usmeperus He yoce yuem om 0 0o 14 pH Jlamuuk
BIEKMPONPOBOOUMOCIU C OUARAZOHAMU USMEPEHUSL HE YIICE
wem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000
mkCm Jlamuux memnepamypsi ¢ OUANA30HOM U3MEPEHUs He
vorce wem om -20 0o +140C Omoenvuvie oamuuxu. Jamuux
onmuueckou nromuocmu 525 nm Axceccyapwi: Kabeno USB
coedunumenvhviti 3apsionoe ycmpoticmso ¢ kabenrem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
pyK060dCcm60 no sxcnayamayuu yugposou rabopamopuu
Hab6op nabopamopnoii ochacmku Ipoepammmnoe obecneuenue,
Memoouueckue pexomenoayuu ve menee 40 pabom Hanuuue
VCCKOSI3bIUH020 caiima noddepacku Hanuuue udeoponuxos.

18.00

L{ugposas nabopamopus
no 6uonocuu
(yuenuyeckas)

Obecneuugaem 8bInoIHeHUe 1AOOPAMOPHLIX pAOOM HA YPOKAX
no 6UONO2UU 8 OCHOBHOU WIKOE U NPOEKMHO-
1CC1e008amMeNbCKOU 0essMeNbHOCU YUAUUXCA.
Komnnexmayus: Becnposoonot Myrbmudamuux no ouoio2uu
c 5-10 6cmpoennviMu damuuxkamu: JJamuux GnaiCHoCmu ¢
Ouanazonom uzmepenus 0...100% JJamuux oceewennocmu ¢
Ouanazonom uzmepenus He yoice wem om 0 0o 180000 nx
Vlamuuk pH ¢ ouanazonom usmepenus e yce yem om () do 14
pH Jlamyux memnepamypul ¢ OUANA30HOM USMEPEHUSL HE YIiCce

uem om -20 0o +140C Jamuux memnepamypvl okpysicarowen

18.00
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n/n

HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKue NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

cpedbl ¢ duanazonom uzmepenus He yoice yem om -20 0o +40C
kceccyapoi: 3apsionoe ycmpoiicmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOBOOCMB0 N0 IKCHIyamayuu yugpoeot iabopamopuu
[Juppposas sudeokamepa ¢ MEMANTUYECKUM UMAMUBOM,
paspewenue ne menee 0,3 Mnuxc Ilpoepammuoe obecneuenue
Memooduueckue pexomenoayuu ne meree 30 pabom Ynakosxka
Hanuyue pycckoa3vluH020 caiima no00epiCcKU, Haaudue
6UOCOpONUKO8

HaunmenoBanue paznena:
" JloTIOTHUTETTHFHOE
o0opynoBanue"

Tenesicka-xpanunuuye
HOYMOYK08

mun Kopnyca: Memai; 03MONCHOCHb 6€30NACHO20
BawjuueHH020 3aMKOM XpaHeHus HOymoOyKoa: nanudue;
603MOJICHOCb 3aPAOKU HOYMOYKOG: HAIUYUEe, NOO0EPIHCKA
Hoymoykoe n.1.1.1.; nanuuue poymepa Wi-Fi cmandoapma
802.11n unu cogpemennee: 1 wm. noodeprcka HOymoyKog
n.1.1.1.; konuuecmeo Hoymoykog: om 15 wmyk, noooepaicka
rHoymoykoe n.1.1.1.; Hanpasxcenue numanus: 220B\501y;
Ilompebaseman mowpocms, Bm (maxcumym): 2500
Ilompebnsaemviili mox, A (maxcumym): 12; [nuna wnypa
brexmponumanua: om 2,5 mempa; 3awuma om
nepenanpaicenus, KOpomKo2o 3amvikanus: namyue;, Koneca
07151 nepedsudicenuss ¢ MmopmMo3oM: Hanuyue.

1.00

Obpazosamenvhviil HAOOP
0151 U3yyeHust
MHO20KOMNOHEHMHbIX
pobomomexunuueckux
cucmem u

MAHURY TAYUOHHBIX
pobomos

Oobpaszoseamenvblil HADOP 00HCEH OblMb NPEOHA3HAUEH OJIsL
U3yUeHUs pobOMOMexXHUYECKUX MexHON02Ul, OCHO8
UHDOPMAYUOHHBIX MEXHONOUTE U MEXHON02UT NPOMBIULIEHHOU
agmomamuzayuu, a Makice MexHonN02Uull NPOMOMUNUPOBAHUS
1 a00umueHo20 npouzeodcmed. B cocmae nabopa dondicrul
6X00UMb KOMIIEKMyOWue u ycmpoucmsda, obraoaroujue
KOHCMPYKMUBHOU, annapamuou u npocpammHoL
coemecmumocmuto opye ¢ opyeom. 1) Komniexm
KOHCIMPYKMUBHBIX 2NEMEHMO8 U3 MEMaiia u niacmuxa s
coopru mooenell MaHUNYIAYUOHHBIX POOOMO8 C Y2080
KUHeMamuxol, n1oCKonapaiieabHol kunemamuxou, Delta-
Kunemamuxot. 2) Unmeniexmyaivbuvlii cepeomooyisb ¢
UHMEZPUPOBAHHOT CUCMEMOU YNPABIEHUS - He MeHee Tulm.
Cepsomodyib 00xcer 001a0ams UHMeZPUPOSAHHOU
cucmemoil ynpagienus, obecneuugaioujeli 0oOpamuyIo césaso
WU KOHMPOJIb RAPAMEMPOS - NOAOJCEHUE BATd, CKOPOCTb
6pauyenus, Hazpy3Ka npueood, a makice obecnewusaroujels
603MOICHOCIb NOCIEO0B8AMENLHO20 NOOKIOUEHUs OpYe C
0pyeom u ynpasienusi cepeomMooyasamMU no
nocnedosamenbHoMy NOLYOYNIEKCHOMY ACUHXPOHHOMY
unmepgbeticy. 3) PobomomexHuuecKkuili KOHMpoiep,
mpedcmasasiowuti coootl MoOyIbHOE YCMPOUCMEB0,
erI0UAIOWEe 8 CeOst OOHONIAMHBLI MUKPOKOMNbIOMED OJis
6bLNOJIHEHUS CTOJICHBIX BLIYUCTUMENbHBIX ONepayull,
nepugeputinvlii KOHMpPOAEp 05l YNPAGIEHUs BHEUHUMU
yempoticmeamu u niamy pacuupenus 01 noOKuIo4eHus
enewHux ycmpoicms. Mooyau pobomomexnuueckozo
KOHmMpoLIepa O0NHCHbI 001a0amb 0OHOBPEMEHHOU
KOHCMPYKMUBHOU, annapamuou u npocpammHol
coemecmumocmuto opye ¢ opyeom. Pobomomexuuueckuii
KOHMPONED 00NAHCEH YOOBNEMBOPAMb MEXHULECKUM
xapaxmepucmuxam: Koi-60 0ep 6CImpoeHHO20
MUKpOKOMNbIomepa - He MeHee 4, maKkmogas wacmoma a0pa -
e menee 1,2 I'Ty, oowem O3Y - ne menee 512 Mo, nanuuue
unmepeiicos - SPI, I2C, 1-wire TTL, UART, PWM,
yugposvie - ne menee 16 wim u aHano2o8vle NOPMuL - He MeHee|
8 wim Ons NOOKNIOUEHUs BHEUHUX YCMPOUCS, 6CIMPOEHHbII

1.00
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n/n

HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

uxpogon, a maksce WiFi unu Bluetooth onst kommyHuxayuu
co enewnumu yempoticmeamu. Pobomomexuuueckuii
KOHMpOJLIEep 00dICeH 00ecneuu8amy 603MONCHOCHb
npoSPaAMMUPOBanusi ¢ LOMOwbIo cpedcms si3vikos C/C++,
\Python u c60600n0 pacnpocmpansiemoui cpedvt Arduino IDE,
@ makoice ynpasienusi MOOEIIMU POOOMOMEXHULECKUX
cucmem ¢ nomowvio cpedvt ROS. 4) Ilpoepammupyemboiii
Konmponep - ne menee lum. Ilpoepammupyemviil
KOHMPOJLIEp 00NdHCEeH NPeOCMABIsAmMb COOOU SbIYUCIUMENbHbLU
MO0y, 001A0AIWUM YUPDPOBLIMU NOPMAMU - He MeHee 8
Wim U AHAI0208bIMU NOPMAMU - He Menee 16 wm,
uumepgeticamu UART, I12C, SPI, TTL, a maxaice mooyniem
becnpoeoonotl cesisu muna Bluetooth unu WiFi ons cozdanus
annapamuo-npocpammmusix peuwterui u "ymuvix/cmapm”-
yempoticma 0 pazpabomku pewenuti "Mnmepnem sewgeii”.
5) Ilhama pacuupenus npo2pamMmupyemo2o KOHmpolepa —
He menee lwm. [Inama pacwupenus donicHa obecneuueams
603MONCHOCHL NOOKIOUEHUSL YHUBEPCATLHOO
BHIYUCTUMENILHO20 MOOYIA K Cemu nocpedcmeom unmepgetica
Ethernet. [Tnama pacuiupenust 0onxcrha 0bradams nopmamu
6600a-6b1600a 0151 NOOKIIOYEHUSL YUDPOBBIX U AHATIO206bIX
yempoiicme — ne menee 40 wm, unmepetic SPI u
603MOACHOCHIBIO NOOKIIOYEHUS HeulHell Kapmyl namsamu. 6)
MoOdyne mexHuueckoeo 3perus, npedCmagisiowuil cooou
yempoucmeo na 6aze bIUCTUMETbHO20 MUKPOKOHMPOILIEPA
U UHMESPUPOBAHHOLL KaMepbl, obecneuusaiouee
pacnosnasanue npocmeriuiux u300padxcenull Ha Mooye 3a
cuem co6CMBEHHbIX GbIYUCIUMENbHBIX B03MONCHOCHEN - He
menee lwum,; Modyns mexnuuecko2o 3penust OONNCEH
0Oecneuugams 803MONCHOCHb KOMMYHUKAYUU C
(aHA02UYHBIMU MOOYAAMU NHOCPEOCNBOM UWUHbL HA ba3e
nociedosamenvHo20 unmepgeica ¢ yenvio OaibHeuutel
nepedauu pe3yrbmamos uzmMepeHuti 2pynnvl Mooyiei Ha
VApasnsouee GbIYUCIUMENbHOE YCMPOUCMBO, NOOKIIOUEHHOe
K OanHoU wuHe. MoOynb mexHuuecko20 3peHust OOINCEH
0becneuusams B03MONCHOCIb OCYUECMEISINb HACMPOUKY
MO0/ MEeXHUYEeCKO20 3PEHUs - HACMPOUKY IKCHOZUYUU,
bananca 61020, Y8EMOPA3HOCMHBIX COCMAGIIOUUX,
nowadu obnapyicugaemol 0oaacmu u300padicenus,
OKpYy2nocmu 0OHapyHCUBAEMOT 00IACTU U300PANHCEHUS,
nonosicenue obHapysicusaemvix obacmel OMHOCUMENbHO
Opye Opyea. Mooynb mexnuueckoeo 3penus 00NxHCeH
0becneuusams 803MONCHOCIb HACMPOUKU HA 0OHOBPEMEHHOE
oOHapyscenue nHe menee 10 pasiuuHbLX 00UHOUHBIX 00BLEKMO8
6 cexkmope 0030pa, b0 He MeHee 5 COCMABHBIX 00BEKMO8,
cocmosiux u3 He menee 3 pasIuiHbIX papuyeckux
npumumueos. Mooyib mexnuuecko2o 3peHusi 00aiCeH
obradame ecmpoennvimu unmepgeticamu — USB, UART, 1-
wire TTL, 12C, SPI 0113 koMmyHUKayuu co GHewHUMU
nooxnouaemvimu ycmpoticmeamu. 7) B cocmae nabopa
00101CHbL 6X00UMb YUPPOBble UHPOPMAYUOHHO-CEHCOPHbIE
mooyau, npedcmasgnaouue coboil ycmpolcmea Ha baze
npoSpaMmMUpyemo20 KOHMpoLIepa U U3MepumeibHo20
baemenma. L{ugpposoti modyns donxcen obradame
6CMPOEHHBIM MUKPOKOHMPOIIEPOM (MAKMOBAS YACMOMA -
e menee 16 MI'y, wuna oanneix — ne menee 8 Koatim),
unmepgheticamu Oist NOOKIIOYEHUS K BHEWHUM YCIMPOUCMEAM.
yugposvie u ananozosvie nopmel, 1-wire TTL, pazvem muna
RJ. L{ughposoti modynw dondicen 0becneuusams 603MONCHOCTb
KOMMYHUKAYUY C AHATIOSUYHBIMU MOOYTIAMU NOCPEOCTNBOM

WwuHbL Ha Oaze nociedosamenbHo20 unmepgeiica ¢ yeivio
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n/n

HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

OanvHeliweri nepedauu pe3ynbmamos usmepeHuti 2pynnul
WMooynell Ha ynpasnaujee 8blyucIumensHoe yempoucmeo,
nooKIOUeHHoe K OaHHOU wuHe. B cocmas nabopa 00niCHO
6X00UMb. YUGDPOBOU MOOYIL MAKMOBOU KHONKU — He MeHee
Swm, yughposoii modynv ceemoouoda — He meree 3uim,
Yuppoeotl MoOYIb KOHYEBO20 npepvleamens — He MeHee Juim,
yugposou modynv damuuxa yeema — He meree lwim,
yugposoii mooyro RGB ceemoouooa — ne menee luum. 8) B
lcocmas Habopa 00aNCHbI 8X00UMb deMenmbl OJisl COOPKU
BAKYYMHO20 3aX6aMA: 6AKYYMHASL NPUCOCKA — He MeHee [wm,
brexmpomacHumubL Kianan — He menee luim, 6aKyyMHulll
Hacoc — He menee Twm. 9) B cocmae Habopa dondicen
6X00UMb YUeOHbIIL KOMNJIEKM, KII0UAOWUll 8 cebst yuebHoe
nocobue, Habop O6UOIUOMEK MPEXMEPHBIX INEMEHMO8 OJisl
NPOMOMUNUPOBAHUs MOOENEl MAHUNYIAYUOHHBIX POOOMOE,
maxoice npoepammuoe obecneuerue 0 pabomsli ¢ HAOOPOM.
lIpoepammHoe obecneuerue 00IHCHO 0becneyusams
IMpexmepHyIo 8U3YATU3AYUIO MOOETU MAHUNYIAYUOHHOSO
poboma (c y2n060ii, niockonapanienvbHou u oenbma-
Kunemamuxoil) 6 npoyecce pabomol, obecneyueams
nocmpoenue npocmpancmeeHHoOU mpaeKmopull O8UHCEHUs.
UCHOTHUMETBHO20 MEXAHUBMA MAHUNYIAYUOHHO20 poboma,
603MOXHCHOCTb 3A0aHUSA NOCIE008ANENLHOCIU MOYEK O
npoxXodHcOenUs uepe3 HUX UCHOTHUMETbHO20 MEXAHUSMA
Wmanunysayuonnoz2o poboma. Iipoepammmnoe obecneuenue
002ICHO PYHKYUOHUPOBAMb, KAK 8 OMOEIbHOCIU 8 8Ude
Cpedbl MOOETUPOBAHUsL, MAK U 8 PEXCUME MOHUIMOPUH2A 8
peanvHOM 8pemeHy npu NOOKIIOYEHUY MOOeNU MAHUNYAAMOPA
nocpeocmeom pobomomexHu1ecko20 KOHmpoiepd.
IIpoepammHoe obecneuerue 00IHCHO 0becneyusams
BO3MONHCHOCTD NOCPOEHUS 2PAPUKOE 3A0AHHBIX U MEKYUUX
0000 EeHHBIX KOOPOUHAT MAHUNYIAYUOHHO20 poboma,
epaguros 3HaveHuil Ckopocmeti u YCKopeHust, 2papuros
pacuemnuvix snavenutl nazpysxu. Ilpoepammmnoe obecneyenue
0012CHO NO3601AMb 3A0A6aMb NOCIEO08AMENLHOCHb
nepedsudcenutt MaHunyIstmopa nocpeocmeom Habopa KOMAaHo
6 OnouHo-epaghuueckom unmepghetice.  Yuebnoe nocodue
0010ICHO coOepaicamb Mamepuaibl RO paspabomxe
mpexmepusix mooenetl MOOUTbHBIX pOOOMO8,
MAHUNYIAYUOHHBIX POOOMOE C PA3TULHBIMU MUNAMU
KuHemMamuxu (yenoeas KUHeMAmuKda, ni0CKo-napaiieibHas
Kunemamuxa, oenoma-xurnemamura, SCARA unu pviuasxcras
Kunemamuxa, naamgopma Cmroapma u m.n.), UHCMPYKYu no
NpOEKmMupo8anuio pobomos, UHCMpPYKYuu u MemoouKu
0CYWecmenenus UHNCeHEPHBIX PACienmos npu
npoexmuposanuy (pacuemsl Hazpy3Ku U MOMEHmMOo8, paciem
WowHOCIMY NPUB0A08, paciem napamempos KUHeMamuxu u
m.n.), uHCmMpyKyuu no paspadomxe cucmem YnpaeieHus u
npocpamMmHoco obecneyerus Ol YRpasieHus pobomamu,
UHCIPYKYUU U MeMOOUKY No pazpabomxe cucmem
VAPABLEeHUsL ¢ SNeMEHMAMU UCKYCCMEEHHO20 UHMENIEKMA U
WMawiurHo20 00yyenus.

Yemwvipéxocesoii yuebnuiil
pobom- manunyismop c
WMOOYIbHBIMU CMEHHBIMU
Hacaokamu

Yuebnuuii pobom-manunynamop npeonasHauer 011 0C80eHUs
0OVUaOWUMUCA OCHO8 POOOMOMEXHUKU, 01 HOO20MOBKU

06y ualowuxca K HeOPeHUIo U NOCIedyIowemy UCHOIb308aHUIO
pobomos 8 npomvluneHnom npousgoocmae. Konuvecmeao oceti
poboma manunynssmopa - uemuipe. Ilepemewenue
UHCIMPYMEHmMA 8 NPOCMPANCMEe No mpem 0CAM OONHCHO
VIpaenamsca wazosbimu osuzamenamu. Hanpsoicenue
numanus wazosvix ogueamenetl ne 6onee 12 B.

Cepsoosucamens uemgepmoti ocu 00aicer obecneuusamy

1.00
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HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

nosopom uncmpymenma. Y2on nogopoma Manunyiamopa Ha
OCHOBAHUU BOKPYe 8epmUKAIbHOU ocu He menee 180 epadycos.
V{5t onpeodenenus NON0ICEeHUsL MAHUNYIAMOPA NPU NOBOPOME
BOKDY2 8ePMUKATLHOU OCU OOJINCEH UCHOIb308AMbCS IHKOOED.
Yeon nosopoma 3aonezo nnewa manunyiamopa ne menee 90
epadycos. Yeon nosopoma nepeonezo nieua MaHunyiamopa
e menee 100 epadycos. [na onpedenenus nonioxicenus
Baouezo u nepeone2o niey MaHunyIamopa O0JIHCeH
LCNONb308AMbCA 2UPOCKON. Yeon nosopoma no yemeepmou
ocu ne menee 180 epadycos. JJondcna Obims 603MONCHOCTb
OCHaWEeHUs CMEHHbLIMU HACAOKamu (Hanpumep, 0epaicameid
Kapanoawia unu gromacmepa, NPUCOCKA ¢ cepeodsuamenem,
\Mexanuueckoe 3axeamuoe yCmpoucmeo ¢ cepgoosuzamene,
yempoucmeo 0l 1a3epHOU SPABUPOSKU ULU YCMPOUCMEBO Olsl
3D-neuamu). Munumanohas KOMIJIEKMAayusi CMEHHbLMU
Hacaokamu: nHeGMamu4ecKull 3ax6am (NPUcocKka),
\Mexanuueckull 3ax6am, HAcAOKa depicamens Ois
Kapanoawa/maprepa/pyyKu, HAcaoKka nepexoOHUK 0t
KpenieHus CoBMecmumMblX KOHCMPYKMUBHbIX Oemaleli u
KOHCIMPYKYUll, HACAOKA 1A3ePHOU 2pasuposKu, Hacaoka 3D-
neuamu (013 pabomul ¢ naacmuxom PLA ¢ ouamempom numu
1,75 mm). Honoicen Obimos ochauier cepeonpusooom st
MHEBMAMULECKO20 U MEXAHUYECKO20 3aX68AMO8,
0becneuugarowum paujenie 3ax8aienHoco 06vLeKma 6o
6peMsL nepemelyens, No8OPOm nepemewaemozo 0ovekma
6OKpYe 6epmukanvrol ocu. [ns obecneyenus
(DYHKYUOHUPOBAHUS NHEBMAMUYECKO20 3AX68AMA O0NIHCEH
ObIMb OCHAWEH 8CIPOEHHOU 8 KOPNYC MAHUNYIAMOPA
nomnot. JJonxcHa 6vims 603MOHCHOCHb NOOKIIOUEHUS
OonoaHUmMenbHbIX yempolicme (Hanpumep, mpancnopmepa,
penvca 0na nepemewyenus poboma, nyavma ynpagieHus muna
Oorcoticmux, Kamepvl MAUUHHOZ0 3PEHUsl, ONMULECKO20
Oamuyuxa, Modyas becnpogoonoz2o docmyna). Pobom-
Manunyasimop doadicen obecneyusams nepemeujenue Hacaoku
6 npocmpancmee, AKMUBAYUIo HACAOKU, B03MONACHOCHTL
MOYyUeHUs. CUSHATIO8 OM KAMePbl U OAMHYUKO8, BO3MOICHOCTb
VIpasneHuss 00NOIHUMeIbHbIMU yempoticmeamu. Mamepuan
Kopnyca — antomunuil. Juamemp paboueti 301bl (be3 yuema
HasecHo20 UHCMpPYMeHma U Yemeepmotui ocu) He meree 350
wm. Humepgeiic nookmouenus — USB. [lonoicen umemas
803MOXCHOCMb ABMOHOMHOU PAOOMbL U BHEUIHE2O
vnpaeneHus. Jis 6HewHe20 YNpasieHus 00ax4ceH bblmb
npedycmompen nyavm, noOKaOUAemMbvlll K pooomy no
Bluetooth. ¥Ynpasnsatowui konmpoainep 0odicen bbims
coemecmum co cpedou Arduino. Ynpasensrowuii Konmpoiiep
cosmecmum co cpedoii npoepammuposanus Scratch u a3vikom
npoepammuposanus C. [Jondicen obecneuugams nogopom no
nepebiM mpem 0Cam 6 3a0aHHbLIL Y20l U Ha 3a0AHHbLIL V20T,
nosopom no wemeepmou ocu Ha 3a0aHHbLI Y20, 0BUNCEHUE 6
Kkoopounamut X, Y, Z, nepemewenue na 3a0antoe paccmosHue
no koopounamam X, Y, Z, nepedauy OanHwix 0 meKyuem
nonodcenul yenos, nepedady OaHHbIX 0 MeKYuUx
Koopounamax uncmpymenma. Jlondicen noooepacusams
nepemewjerue 8 0eKapmosblx KOOPOUHAMAX U yenax nosopoma
ocell, ¢ 3a0anHOl cKopocmuio u yckopenuem. Tunvl
nepemewenull 8 0eKapmosvix KOOPOUHAMAX: O8UNCEHUE NO
mpaexmopuu, 08udicenue No NPIMOU MeNCOY O8YMsL MOYKAMU,
nepenpvieuanue Uz MoyKu U moyxy (nepeHoc o0vekma,).
[Kopnyc 0onicen 6bimb 6 3auUeHHOM UCNOIHeHUe (Klacca He,

Huoice IP20).
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Obpazosamenvhblil HAOOP
1o MexaHuxe,
\mexamponuxe u
pobomomexHnuxe

Habop donowcer 6bimob npedHasHayeH 0Jisi RPO8eOeHUs.
VUEOHBIX 3aHAMULL NO UZYHEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuKu, NPaAKMuU4ecKko20 NPUMeHeHUs: OA306bIX
DIEMEHMO8 INEKMPOHUKU U CXEMOMEXHUKU, d MAKJiCe
Hauboee pacnpocmpaneHHol JNeMeHmHoU 6a3bl U OCHOGHBIX
IMmexHUUecKux peueHutl, NPUMEHAEMbIX NPU NPOEKMUPOSaAHUU
U BPOMOMUNUPOBAHUL PAZTIUYHBIX UHIICEHEPHDIX,
KubepHemuueckux u 6cmpausaemvix cucmem. B cocmas
HAOOPA OONIIHCHBL BXOOUMb KOMIIEKMYIowue 1 YCmpoucmad,
0O1a0awue KOHCMPYKMUBHOU, IIeKMPU4ecKotl,
annapamuou u npoeSpamMmMHOU COBMECTMUMOCTNBIO OPYe C
Opyeom. B cocmae nabopa dondicen 6X00ums KOMRIEKM
KOHCIMPYKMUBHBIX 2NEMEHMO8 U3 MEMAId Oisi COOPKU
\Makema MaHunyIsYUoHH020 poboma u KOMHIEKm
\Memaniuieckux KOHCMPYKIMUGHbIX JIEMEHMO8 O/ COOPKU
maxema modbunvHo2o poboma. B cocmas Habopa 0ondicHbl
6X00UMb NPUBOOA PAZIUYHO20 MUNA: MOMOPbL C
UHMEZPUPOBAHHBIM UIU GHEUUHUM OAMYUKOM NOJONCEHUS. — He
\mernee 2uim, cepgonpusod bonvuiou — He MeHee 4uim,
cepsonpuso0 manvlii — He mMenee 2uim, npudoo ¢
603MONCHOCIBIO YIPABTIEHUS 6 WLA20BOM PENCUME — He MeHee
Rwm. B cocmas Habopa 001dcHbL 6X00UMb 3jleMeHmbl OJisl
COOpKU 8aKYYMHO20 3aX6ama. 6aKYYMHAS NPUCOCKA — He

enee lwim, 21eKMpPOMAHUMHbBLI K1Anan — He Menee lwm,
6aKyymHulil Hacoc — He menee lwm. B cocmae nabopa
0010ICHA 8X00UMb dN1eMeHmHAs 0a3a OJisk NPOMOMUNUPOBAHUSL.
nrama 015 GecnaeurHo20 NPOMOMUNUPOBAHUSL, KOMNIIEKM
nPO6000E PAIUUHO20 MUNA U OUHBL, KOMIIEKI PE3UCHIOPOS,
KOMIIEKM C8emMOOU0008, CEMUCESMEHMHbLU UHOUKAMOP,
oucnnen JKK-muna, knonku — ne menee Sum,
nomenyuomempol — He Menee 3uim, UHGPAKPACHBIL OAMYUK -
He Menee Juim, YIbMpPazeyKoeol 0amuux - He mMeHnee Jum,
Oamuyux memnepamypul - e menee lum, damyux
oceewennocmu - He menee lum, mooyne Bluetooth — ne menee
lwm, mooyne UK-npuemnuxa — ne menee lwum, mooynv UK-
nepedamuyuxa 6 6ude KHONOYHO20 NYIbma ynpagnenus — lwm,
axKymynsamop — ne menee lwim, 3apsonoe ycmpoucmeo — ne
\menee luum. B cocmas nabopa donicen 6xooums
MYTbMUOAMYUK OJIsL UBMEPEHUS. MEeMNEPAMYPbL U GIANCHOCIU
oKpyaHcarouseli cpedst — ve menee lum. Mynomuoamuuk
0oa01cen 0bradams 6CMpPOEHHbLIM MUKPOKOHMPOIIEPOM
(makmosas wacmoma - He menee 16 MI'y, wuna Oanuvix — ne
menee 8 Kbatim), unmepdgheticamu 015 NOOKIIOUEHUSL K
GHEWHUM YCMPOUCMEAM: YUPPOsble U AHANL0208ble NOPMbL, 1-
wire TTL, pasvem muna RJ. B cocmaeé nabopa dondicen
6X00UNb KOMNAEKM YHUBEPCANbHBIX 8bIYUCTUMETbHBIX
Imodyietl, npedcmagisouux cobol 6a3o8yo nAAmy, niamy
pacuupenus Ona cemegozo 3auMo0eticmsaus u niamy
nOOKIIOUeHUs. CUNOBOT HA2PY3KU. Bxodswue 6 komniekm
yempoiicmea 00dcHbl 001a0ams 00HO8PEMeHHOU
KOHCMPYKMUBHOI, dIeKMPUYecKoll, annapamuou u
NPOSPAMMHOLL COBMECmUMOCmbIo Opye ¢ Opyeom. bazosas
nIama yHueepcaibHo20 GbIHUCIUMENbHO20 MOOYIISL OOIICHA
npedcmaesname coool NPOSPaAMMUpyemblli KOHMPOJLiep 8
cpede Arduino IDE unu ananocuunvlx c60600HO
pacnpocmpansemuvix cpedax paspabomxu. bazosas niama
Doa0icHa 0b1a0ams 6cmpoeHHbIMU UHmMepgelicamu o
MOOKIIOUEeHUS YUPDPOBBIX U AHATO20BLIX YCIPOUCME,
ecmpoennvimu unmepgeticamu USB, UART, 12C, SPI, 1-wire
TTL, Bluetooth, WiFi. [Inama pacwupenusi 0o1dicha

0becneyusams 803MONCHOCHb NOOKIIOYEHUS YHUBEepCcaibHO20

3.00
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BLIYUCTUMENTLHO20 MOOYIISL K Cemu ROCPeOCmeom unmepgetica
Ethernet. [Inama pacwiupenust 0ondicha obradams nopmamu
6600a-6b1600a 0151 NOOKTIOYEHUSL YUDPOBBIX U AHATIO208bIX
yempouicma, unmepetic SPI u 603M0CHOCIbBI0 ROOKIIOUEHUS]
eHewnel kapmol namsmu. Ilama pacuupenus onst
MOOKIIOUeHUs CULOBOTL HACPY3KU O0IHCHA 0Decneyusams
603MOINCHOCIb NPSIMO20 NOOKTIOUEHUSL BHEUHEN CUTOBOT
Hazcpy3KU, a maKdice pe2yiupyemoul Hazpy3Ku nocpedCcmeom
PWM unmepdeiica. B cocmas nabopa 0012cer 6X00ums
npocpammupyemulii KOHMPOLEP, 06ECneUU8aIowull
603MOIACHOCHb OCYWECMBAMb PA3PAOOMKY NPOSPAMMHOSO
KOO, UCNOIb3Ysl UHCMPYMenmapuil cped papabomxu
rduino IDE u Mongoose OS u 5361K06 npo2pammuposanusi
C\C++, JavaScript. IIpoepammupyemvlii KOHMPOJLIEP OOANCEH
0O1a0ame nopmamu 015t NOOKIIOYeHUs. YUPPoswix u
AHAN0206bIX YCMPOTICME, 6CIPOEHHBIMU RPOSPAMMUPYEMbLMU
KHONKAMU U ]IeKMPOMEXAHUYECKUMU MOOYISMU Q151
Opeanuzayu CUcmembl PyUHO20 YNPAGLeHusl, 6CIpPOEHHbIMU
npocpammupyemoiMu c8emoouo0amu Oas UHOUKayuu
pabouezo pexcuma, scmpoenuvimu unmepgeticamu USB,
USART, I12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi.
B cocmas nabopa 00icer 6Xx00ums MO0y MeXHUYECKO20
BpeHUst, nPedCmAasIAoWUL COOO0U GLIYUCTUMENbHOE
VCMPOUCMBO CO BCTMPOEHHBIM MUKPONPOYECCOPOM (KOA-60
10ep - He menee 4um, yacmoma aopa we menee 1.2 I'Ty,
00vem O3Y - ne menee 512M6, 06vem 6cmpoenHou namsamu -
e menee 81°6), unmezpuposanHoil Kamepou (MaKCUMAlbHOe
paspeuienie 6uOeonomoka, nepedasaemMo2o no uHmepgpericy
USB - ne menee 2592x1944 e0.) u onmuueckoii cucmemot.
MoOynb mexHuuecko2o 3peHus 00nxHceH 001a0ams
COBMECMUMOCMBIO C PA3IUYHBIMU RPOSPAMMUDYEMbIMU
KoHmpoepamu ¢ nomouvto unmepgheticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. MoOyabs mexuuuecko2o 3peHus
Qonicen 0becneuusams GbINOIHEHUE BCEX UIMEPEHUL U
BbIUUCAEHUL HOCPEOCIBOM COOCHBEHHDBIX BLIYUCTUMETbHBIX
603MOHCHOCTEN BCMPOEHHO20 MUKponpoyeccopa. Mooy
Imexnuuecko2o 3perust 0oaicer 001a0ams 803MONCHOCHILIO
KOMMYHUKAYUU C AHATIO2UYHBIMU MOOYIIMU NOCPEOCIBOM
wuHbl Ha Oaze Noci1e008amenbHo20 uHmepdghelica ¢ yeuvo
Oanvretiwell nepedadu pe3yibmanmos UsMepeHuil 2pynnol
MoOyell Ha ynpagisiioujee blHUCIUMENbHOE YCMPOUCMEO,
nooxnouenHoe Kk OanHou wune. Mooyib mexHuuecko2o 3penus
0oa01cen 0becneuusams HACMpOUKU PEXCUMO8 PAdOmbl -
Hacmpouxy sKkcnosuyuu, baranca 6eno2o, YBEMOPA3HOCMHBIX
lcocmasnsiowux, niowaou obHapyx cusaemol obracmu
L300padicenus, OKpy2nocmu 0OHapysicueaemorl ooracmu
U300padicenus, nNoL0JICeHUe 0OHAPYICUBAEMbIX obnacmell
omHoCcumenbHo Opye opyea, MawuHHoe 00yyeHue
napamempoe HetlpoHHbIX cemetl 015l OOHAPYIICEHUs 00BEKMO8,
(hopmy u 3ax00uposanHbie 3HAUEHUS OOHAPYIHCUBAEMBIX
maprepos muna Aruco, pazmepvl 0OHAPYIHCUBAEMBIX
OKpYJICHOCMEl, KAOPAMO8 U MPEY2ONbHUKOS, NAPAMEMPOs
KOHMPACmMHOCMU, PA3MEPO8, KPUBU3HBL U HOIONCEHUS.
pacnosnasaemuix aunul. Habop oondicen obecneuusamsn
603MONCHOCIb PA3PABOMKU MOOENU MOOUTLHO20 poboma,
vnpaensemou 6 FPV-peacume nocpedcmeom npocpammnozo
0becneuenust 0Jist NEPCOHANLHO20 KOMNBLIOMEPA U MOOUIbHBIX
vempoiicme na 6aze OC Android unu 10S, obecneuusarowezo
603MOICHOCHb YRPAGACHUS MOOUTLHBIM POOOMOM U
6CMPOEHHBIM MAHUNYTIAMOPOM NOCPEOCHBOM 2PAPUUECcKO20

unmepgeiica, exnouarowum 8 cebsi HAbop KHONOK U
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nepexmowamenetl, 0AHcotcmux, 0oaacms 0Jisi OMoOpPaiceHus
6udeo. Habop donocen obecneuusams 603MONCHOCMb
U3VUEHUSL OCHOG PA3PAOOMKU NPOSPAMMHBIX U ANNAPAMHBIX
KOMIIIEKCO8 UHICEHEPHBIX CUCTNEM, PeuleHUll 6 cihepe
"Humepnem gewjeti”, a maksice peuteHutl 8 ooracmu
pobomomexHuKu, UCKYCCMEEHHO20 UHMELIEKMA U MAUUHHOO
0Oyuenus. B cocmas nabopa 00#CHO 6X00Ums nocobue no
U3VUEHUIO OCHOB INEKMPOHUKU U CXEMOMEXHUKU, PeuleHUll 6
chepe "Hnmepnem seweit”, pazpabomku u
npomomunuposanuio mooenei pobomos. B cocmas nabopa
00194CHO 8X00UMb NOCOOUE NO UYUEHUIO OCHO8 PA3PAOOMKU
cucmem mexHu4ecKo20 3peHust U ANEeMEHnO08 UCKYCCMBEHHO20
UHmMeNIeKma.

ObpazosamenvHblil
KOHCPYKMOP 0715
npakmuku O10UHO20
NpOSPaAMMUPOBAHUSL C
KOMNIIEKIMOM OamyuKos

\PobomomexHuuecKkuti Habop npeoHazHawen OJisi U3y4eHus:
0CcH08 pobomomexHuku, demanetl, Y3108 U MEXAHUZMOS,
HE0OX00UMBIX 0151 CO30AHUSL POOOMOMEXHUYECKUX
vempoiicme. Habop npeocmaensem coboii komniekm
CIPYKIMYPHBIX 91EMEHMO8, COCOUHUMETbHBIX DNIEMEHMO8 U
beKmpomexHuieckux Komnonenmos. Habop nosgosnsem
1p0B8OOUMb IKCHEepUMeHMbl NO npeomemy usuka, co30asams
U NPOCPAMMUPOBAMb COOUpaeMble MOOENU, U3 KOMNOHEHMNO8,
BX00AUX 8 €20 cocmag, pabouue Mooenu MOOUTLHBIX U
cmayuoHapHbix pOO6OMOMEXHUYECKUX YCPOUCTE C
a6mMoMamuzupoBanHbIM YNpasieHuem, 6 mom 4ucie Ha
KOJIECHOM U 2YCEHUYHOM X00Y, d MAaKdIce KOHCMPYKYuil,
OCHOBAHHBIX HA UCNONBL30BAHUY PAZTULHBIX 8UO08 Nepedady (8
IMoM yuciie YepeAUHbIX U 3Y0UAMbIX) A MAKIICEe PbIYA208.
\Bcmpoennbie becnpogooHvle cemegule peuserus (Wi-Fi u
Bluetooth), 6ozmodrcHocme unmezpayuu ¢ Oecniamusim
obnaunvim 110, obecneyusarom 603MOICHOCHb
MpaKmu4ecko2o u3yueHusi MexHoa02Ull UHMmepHema eewell u
ocH06 uckyccmeennoz2o unmennexkma. Obecneuuaemcst
803MONCHOCMb 00BbEOUHEHUS HECKOTLKUX POOOMO8,
COOpanubIx U3 NOOOOHBIX HAOOPOB, 8 2PYNNbL C CENMEBbIM
63aumooeticmeuem. Ilpedycmompena onyuonanvhas
603MOICHOCHIb PACUUPEHUST OONOTHUMETTbHLLMU
KOMNOHeHmamu (He 6X00AuUMU 8 CINAHOAPMHYIO
KOMNIEKMAYUIo), NO3BONAIOWUMU UZYHANE MEXHUYECKOe
Bpenue u npomvluLienHyo pobomomexuuxy. Ilpedycmompena
603MOdICHOCMb PAbOMbL HADOPA ¢ OONOIHUMETbHBIMU
oOaaunbiMu cepsucamu. Ilpedycmompenst MUHUMYM 084
NpOSPaAMMUPYEMBIX KOHMPOLIEPA 6 NIACTUKOGLIX KOPNYCAX,
1036014101 UX OOHOBPEMEHHO CO30a8amb 2 8apUanma
PoOOMO6 PA3TUYHOL0 HAZHAYEHUS], UMEIOWUX B03MONCHOCHTL
pabomul Kax 8 NOMOKOBOM pedicume, max u AgMoOHOMHO,
MO360ASIOUUX PEANU308aMb 0OYUEHUE NPOZPAMMUPOBAHUIO 8
HecKoIbKUX cpedax pa3pabomKu Ha pA3IUdHbIX A3bIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE, na sizeikax Scratch,
C, Python, micro Python). Kax munumym oOun u3
KOHMPOLLEPO8 UMeen CIMPOEHHYIO0 ONEPAYUOHHYIO CUCHIEMY,
ecmpoennvie Wi-Fi u Bluetooth, nopm 011 nooxkntouenus
nOCIe008aMENbHO COCOUHSIEMbIX GHEULHUX YCMPOUCME (He
lmernee 20 00no8pemeHHO NOOKIIOYaeMblx ycmpoticms). Kak
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMEEH 03MOICHOCHLb
00HOB8pEeMEHNOU 3anucy He MeHee 8 NPocPamMM, C
603MONCHOCIBIO NEperOYenUs Mexcoy Humu. Kak munumym
00UH U3 KOHMPOJLIEPO8 umeem noanoysemuwii oucnieil (IPS),
no3eoasIowULl 661600UMb OAHHbBLIE ¢ OAMYUKOE 8 BUOe MAbIUY
u epaguros, a maxoice co30asamv 6CMpPOEHHbIE 8 KOHMPOJLIED
sudeouzpuvl. Konuuecmeo cencopog u uchoiHumenbHoix

cmpochme, BCMPOEHHbIX 8 00UH U3 KOHmMpOoJliepos, - e

17.00
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enee 10 wm. Obujee KorUUeCms0 d1eMeHmo8 6 Habope He
mernee 400 wm., 8 mom uucie noOKIOUaeMble MOOYIU. -
Bluetooth moOdynw, - 080UHOU OAMYUK TUHUU, -
VAIbMPA38YKOBOU OAMYUK PACCMOSAHUS, - OAMYUK Y8emd, -
Oamuux Kacanus snekmpomexanudeckuti, - IR mooyus, -
MOmMOp NOCMOAHHO20 MOKA € PeOYKMOpOM — He MeHee 2 wim.,
- cepgonpusoo, - nyavm OUCMAHYUOHHO20 ynpasieHus IR.
[Habop oondwcer 661mb YKOMNIEKMOBAH AKKYMYIAMOPHLIMU
oamapeamu. IlpoecpammHoe obecneuenue, ucnonvzyemoe 0
pocpamMmMupo8anus cooupaemvix pobomomexHu4ecKux
lmooenetl u ycmpoticms, 0014CHO OblMb 00CMYNHO OISl
Oecnaiamnoeo ckavusanus uz cemu Mumeprem u
nocnedyouezo UcnoIb308aHUsL.

[Komnnexm nocyowvt u
0b0pyoosanus 01
VUeHUYeCKUX ONbINOG
(xumust, pusuxa,
buonocus)

B cocmas dodichbl 6xooumv: LlImamue rabopamopHoiil
Habop ons npenapuposanus Cmynka ¢appoposas Yawxa
Tempu d=35 mm - 10 wm. Cxasnka 30 ma 0ns pacmeopog
peaxmueog - 6 wm. Cxaauxa 100 mn Ons pacmeopog
peaxmusog - 5 wm. [Ipobupka I[1X-14 - 20 wm Ilpobupka I1b-
14 - 20 wm [Ipubop ona nonyuenus 2azos Cnupmoska
lnabopamopnas 100 mn I'oprouee ona cnupmogok Konba
konuueckas 100 mn @Quuvmpor bymasicnvie d=12,5 cm (100
wm., benas nenma) Ilanouxa cmexnanuas (01
pazmewnsanus, moukas) Yawa ons evinapusanus 50 ma

[ {ununop meprutii ¢ Hocuxom 50 ma Boponka B-56-80 XC
Cmaxan 100 mn cmexnsannviii. Tpyoxa eazoomeoonasi ¢
npobkoi (cubkas) Ilecm Jlooicka Onst cocueanus seujecms

25.00

Obopyoosarue 0t
OeMoHCmpayuy Onbimos

(¢uszuxa)

Cocmas: 1. [[Imamue demoHCcmpayuoHHblil ¢
npunaonesxcHocmamu 2. Ucmounuk nocmosHHo2o u
nepemennozo nanpsixcenus 3. Cmoauk noovemuwiil 4.
Manomemp srcuoxocmuol demoncmpayuonnwviii 5. Kamepmon
Ha pesonancHom awuke 6. Hacoc eakyymmwiii ¢
baexmponpugooom 7. Tapenxa eakyymuaa 8. Bedepko
Upxumeoa 9. Oenueo gozdywnoe 10. Ilpubop ons
Oemoncmpayuu dasnenus 6 scuoxocmu 11. [lpubop ors
Oemoncmpayuu ammocheproco oasneHus (mazoebypackue
norywapus) 12. Habop men pasnozo oo6vema 13. Cocyoul
coobwarowuecss  14. Habop men pasuoii maccol 15. Tpyoxa
Hviomona 16. Lllap Ilackans 17. [llap c konbyom 18.

[ [ununopoer ceunyosvie co cmpyeom 19. Ilpubop Jlenya 20.
Maznum dyz2o00pasuwiil demoncmpayuonusiti 21. Maenum
nonocogoil demoHcmpayuonmubill (napa) 22. Cmpenxu
\maeHumusie Ha wmamusax 23. Habop demoncmpayuontsiti
"Onexmpocmamuxa” B cocmag Habopa 00x#CHbI 8X00UMDb:
Dnexmpockonvl (napa), Cyrmar snekmpocmamuyeckuil napa,
[ lanouka cmexnannas, [lanouxa s6onumosas, [lImamuewt
uzonupyowue (napa). 24. Mawuna snekmpogopnas 25.
[Komnnekm npo6o0dos

6.00

Obopyoosarue 0t
Oemoncmpayuu onvimos
(xumust)

Cocmag: Cmonux noovemmuwiii 200x200 Llmamues
0eMoHCcmpayuonHbLl Xumuieckuti. Annapam onsa nposedenus.
umuneckux peaxyuti Habop ons snexmponusa
Oemoncmpayuonnsiti Habop graxonos (250 mn ons xpanenus
pacmeopos peakmueos) Komniexm meprwix ko6 Ilpubop ons
UATIOCMPAyuY 3aKOHA COXPAHEHUS MACCHL 8eUjecms
lenumenvras 60poHKa Ycmanoska 015t Nepe2oHKL Belyecing
Ipubop ona nonyuenus 2azoe bausa kombunuposannas
iabopamopnaa Pap@oposas cmynka ¢ necmuxKom

[Komniexm mepmomempos

6.00

\Habop OI'D/ETD
(¢usuxa)

Cocmas: Komnnexm Nel: - Becul anexmponnvie. Ilpeden
636ewuBanus 0oadicen bvimo He menee 200 2, mounocmo
usmepenus e menee 0,01 2. - HzmepumenvHulil yuruHop ¢
noocmakannuxom - Ilnacmuxosulii cmaxan (ne menee 2 wm.).

9.00
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HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

O6vem cmakana oondicer 6vims ne menee 300 ma. -
{unamomemput - I py3svr yununopuueckue - Iloeapennas conv
- Jloocka ons nepemewtuganusi. - Humo Onunoii ne menee 1,2
W - Konmetinep ona xpanenus obopyoosanusi Komnnexm Ne 2:
- LlImamue 1a60pamopHbiil ¢ NPUHAOIEHCHOCAMU -
[unamomempeol - [lpyswcunst - Habop epy3os - Jlunetika
naacmuxoeasn - bpycox - Tpaucnopmup - Hanpaensaowas ¢
usmepumenvHou wikanou - Hume oaunoti ne menee 1,2 m -
[Konumetinep 0ns xpanenust obopyoosanus Komnaexm Ne 3: -
ibamapetinbvlil 610K C 803MOACHOCMBIO PE2YIUPOBKU
6b1X00H020 Hanpsidcenust - [Ipubop Ons usmepenus noKazanuu
HanpsoceHust 8 yuacmkax snexmpudeckou yenu - Ipubop ons
U3MEPEeHUs NOKA3AHULL CUTLL TNOKA 8 YUACMKAX INeKMPUYECKOUl
yenu - Dnemenmol dekmpuieckoll yenu - Habop
npoeonouHbIX pesucmopos - Komniexm npogooos - Knou ons
BAMBIKAHUS U PAZMBIKAHUA dlleKmpuieckoll yenu - Jlamnouxa
4,8 B - Konmetinep 015 xpanenusi 00opyoosanus Komniexm
We 4: - Bamapeiinslii 010K ¢ 803MONHCHOCTBIO Pe2yIUpO8KU
8bIX00H020 HanpsaxceHus - Jlunzvl - Jlunelika niacmuxogas -
Hanpaensiowas ¢ usmepumenbHou wKkaiou - IKpan cmaibHou
c petimepom - Komnaexm npo6o0dos - Kniou 015 3amvlkanus u
pazmuikanus snekmpuieckoui yenu - Hemoyunux ceéema na 3,5
B ¢ petimepom - Illenesas duagppaema - Cnauo "Modenw
npeomema’ ¢ peiimepom - Kopnyc niockoeo ucmounuxa
ceema - [Inanwem - Konmeiinep ons xpamenus 060pyoosanus
Komnnexm Ne 5: - CekyHOOMep 91eKMPOHHBIIL CO
CnaperHbiMU MAZHUMOYNPAGIAEMbIMU OAMYUKAMU OJis
UsMepeHUs NOKA3AHUl Omcyema pemenu -
Maznumoynpasnsiemvle 2epKOHOBbIe OAMYUKY CeKYHOoMepa -
Mexanuueckas ckamvs - LlImamueg nabopamopHwiii ¢
npunaonescnocmamu - Tpancnopmup - Humo onunoti ne
wmenee 1,2 m - Jlenma mepuas - I pysvl yurunopuueckue -
Maenum - Tpybka anromunuesas - 3axcum oas 6ymae
Kkanyenapcxuil - Konmetinep 0ns xpanenus 000pyoosanus
Komnnexm Ne 6: - [[Imamue nabopamopuwiii ¢
npunaonexcHocmsamu - Potuae - Iloosuoichwiil anemenm 6
coope - Henoodsuoichwiti 21emenm 6 coope - I py3
yurunopuueckutl (ne menee 3 wm.) - Junamomemp - Jlunetika
nracmukosas - Tpancnopmup. - Konmetinep 011 xpanenus
obopyoosanus. Komniexkm Ne 7. - Kanopumemp - Tepmomemp
lnabopamopHulii - Becwvl anekmponnvle. [Ipeden 83sewiusanus
0oao1cen bvims He menee 200 2, mouHoCcmb UsMepeHUs He
menee 0,01 2 - HUzmepumenvuwiil yuiunop ¢ NOOCMAKAHHUKOM
- I pyswl yurunopuueckue - Hums onunou ne menee 1,2 m -
[Konmetinep 015 xpaneHust 000py008aHust

\Habop OI'D/ETD (xumus)

B nabop éxoosim eecwi 1abopamopuvie dnekmpontsvie 200 2,
cnupmogka 1a60pamopHast, B0POHKA KOHUYECKAsl, NANOUKA
cmexnsnnas, npooupka [1X-14 (10 wmyxk), cmakan évlcokuil ¢
Hocuxom BH-50 ¢ memxou (2 wmyku), yurunop
usmepumenvhuil 2-50-2 (cmexisauHbll, ¢ npUumepmot
KpblwiKol), wmamus 015 npodupok Ha 10 ené30, 3axcum
npobupounslil, wnamenv-10xceuxa (3 wmyxu), Habop
(raxoHo6 01 XpaneHusi pacmeopos u peakmugos (0o6vem
dnaxona 100 mn - 5 komnaexmos no 6 wmyk, obvem raxona
30 mn - 10 komnaexmos no 6 wmyxk), YuruHop
usmepumenvHulil ¢ Hocuxom 1-500 (2 wmyxku), cmaxan
evicoxutl 500 ma (3 wmyku), Habop eputeti OJist MblMbsL ROCYObl
(eput 015t MblMbsI NPOOUPOK - 3 WMYKU, epuid OJist MbIMbsL KOAO
- 3 wmyku), xaram 6enviii X/0 (2 wmyxku), nepuamku
pezunosbie xumuyeckue cmotikue (2 wmyKu), ouxu

Bawumuvle, punvmpwl Oymasicuvie (100 wmyk), coprouee os

18.00
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HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKue NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

cnupmosok (0,33 1). B cocmae Habop 6xo0sm peaxmuewi:
antomunutl, Jcenes’o, CoNANAA KUCIOMA, MEMUTOPAHIIC,
penonpmaneun, ammuak, nepokcud 6000pood, HUMpam
cepebpa u Opyeue; 6 obwetl croxcHocmu - 44 paziuunsix
6euecms, UCNOIb3YeMbIX OISl COCMABILeHUSI KOMIIIEKMO8
peakmueoe npu npoeedeHUU IK3AMEHAYUOHHBIX
DKCREPUMEHMOB NO KYPCY WKOAbHOU Xumuy. Pexomendyemcs
bopmuposame nabop OI' /EID, nozsonaiowuii nposooums
mpakmuyeckue 3a0anus npu npogedeHul 0oujezo
COCYOapCcmeeHH020 HK3AMEHA NO XUMUU C UCHOIb308AHUEM
coomeemcmayowetl 1a60pamopHot nocyobl, peaKmueos,
yuebHO-0eMOHCmpayuoHHo2o obopyoosarus. [lpu
opmuposanuu pexomenoyemces yuumuleams Qaxmuyeckyo
nompebHoCmb 00pPA306aAMENbHBIX OP2AHUIAYUL.

Mukpockon yugpogoti

Tun mukpockona: 6uonocuueckui Hacaoka muxpockona:
monoxyapruas Hasnauenue: nabopamopnwiii Memoo
uccreoosanus. ceemnoe noie Mamepuan onmuxu:
onmuueckoe cmekio Yeenuuenue Mukpockona, kpam: 64 —
1280 Okynsper: WF16x Obwvexkmussi: 4x, 10x, 40xs
(noonpyscunennsiti) Pegonveepras 20n108ka: Ha 3 06vexmusa
Tun nooceemxu. 3eprano uiu ceemoouood Pacnonoocenue
nodceemku: 8epxuasa u HUXCHAA Mamepuan kopnyca: memain
[ Ipeomemuwiti cmonux, mm: 90 Ucmounux numanus.: 220 B/50
'y Yucno mecanuxcenei: 1

13.00

Yuebnaa nabopamopus no
HelpomexHonocuu

B cocmas éxoodsim. Cencop Tun I ne menee 1 wm.,
0becneuusaenm 803MONCHOCIb PECUCMPAYUU CUSHANA
DIEKMPUYECKOU AKMUBHOCIIU MbIUUY (INEKMPOMUOSDAMMDBI,
OMT). Pecucmpayus 0OIHCHA OCYUeCmEasiemcs HeUHBA3UBHO,
cyxumu snexmpooamu. JJONHCHA UMEMbCS 803MONCHOCMb
KpenieHus K pyKe 4eioeeKd, Ymo OONIHCHO 0a8amb

8O3 MOJCHOCIb PE2UCMPUPOBAMb INEKMPUYECKVIO
axmueHoCmu MuluYysbl 8 06aCMU, HA0 KOMOPOU
pacnonazaemca kpennenue. Ilpu nHanpasxcenuy Muluiyol
QonicHa Obimsb 0becneyena 803MONCHOCHb HADII0OEHUs
myunocmu cuenana (m.e. npucymemeue IMI), npu
paccrabnenuu mviuysl - ee omcymemeue. Cencop Tun 2 ne
Wmenee 1 wm., obecneuusaem 603MOACHOCHb PeUCMPAYUL
cuenana pomonnemuzmoepammol (PIII) onmuueckum nymem,
3a cuem usMeHeHusi OMPAaNCeHHO20 OM KPOBEHOCHBIX COCYO08
ceema, 00bem KOmopwvix usMeHsemcs noo 8030etcmeuem
nynvcosoii goanvl. CeHcop 0ondiceH Obimb 0becneyeH

803 MOJNCHOCMbBIO KpenjieHus K Nooyuleuxe naibya 4eioseKd.
Cencop Tun 3 ne menee 1 wm., obecneuugaem 603MOHCHOCHb
pecucmpayuu cuenana snexkmpoxapouocpammut (OKT') ne
uneasusnvim cnocooom pecucmpayuu I, I u 111 omsedenuil.
Cencop Tun 4 ne menee 1 wm. obecneuusaem 603MONCHOCHIb!
pecucmpayuy CUSHAIA KOHCHO-2AIbBAHUYECKOU PeaKyul
(KI'P), pecucmpayus Komopozo ocyuwjecmensiemcs Ha
MOCMOAHHOM MOKe; NOOKTIOYEHUs. K Mey 4el08eKd C
nomowvio cyxux 21exkmpo0oos. Cencop Tun 5 ne menee 1 wm.,
0becneuugaem 603MONCHOCb: PeSUCMPAYUY CUSHANLA
baexmpuueckou akmugnocmu mozea (33I) ¢ nomowvio cyxux
HEUHBAZUBHBIX INEKMPOO08, PecUCMPayuu 31eKmpuiecKo
axmuenocmu pazusix ooneti mosea. Cercop Tun 6 He menee 1
wm., obecneuugaen 803MONCHOCMb: Pe2UCIPAYUY CUSHALA
Kkonebanus epyoHou kiemxu (Cencop ovixanus), onpedeneHus
uacmomul Ovixauus. Ycmpoicmeo 015 coOopa OaHHbIX Om
ceHcopos u nepedauu Ha NEepCcoHANbHbIU KOMNbIOMep
0becneuusaem 803MoNCHOCMb cOOPA OaGHHBIX OM
MOOKIIOUEHHBIX K HEM) CEHCOPO8 U OMNPABKY NOTYYEHHbIX

Oannvix na IIK. [lookmouenue yenmpanvrozo mooyns Kk IIK

4.00
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HaumeHnoBanue
obdopynosanus (PBI1O)

KpaTKI/Ie NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

00101cHO ocywecmensimucst ¢ nomouvio USB-kabens.
Yempoticmeo 0nsa coopa dannwix 0ondicHO umems
eanveanuyeckyro uzonayuro om 11K, obecneuusamo
803MOJCHOCb 0OHOBPEMEHHO20 NOOKIIOUEHUs. 8NI10Mb 00 4
cencopos. Kaswcowiti uz 6x0006 Ycmpoticmea 0na coopa
OaHHBIX OOJIHCHO UMEMb 2ATIbBAHUYECKYVIO U30TAYUIO
(0becneueniie MENICKAHANLHOU 2ANbBAHUYECKOU U0TIAYUL).
Ilookntouenue cencopos Kk Ycmpoticmsy 015 coopa OaHHbIX
ocyuecmensaemes ¢ NOMOWb0 CReYUATUSUPOBAHHBIX
pazvemos muna LEMO, obecneuusaiowux npasuibHocms
MOOKIIOUEHUS. PA3bEMA U CHUNCAIOUUX PUCK CTIVUATIHO2O
Kacanus pazvemos moKonpogoosyux uacmetl, a maxoice
0becneuusaIoOWUx 3auuUmy om HeCauKYUOHUPOBAHHO2O
MOOKIIOUEeHUS! K NPOU360IbHBIM ycmpoticmeam. Mooy
«Knonka» ne menee 1 wm., obecneuugaem 603MOHNCHOCHb:
pazmemku pecucmpupyemvix cueranos. Konuuecmgo
pazmeuaemvix cCOCMOSAHULL CUSHALA OONHCHO ObIMb He MeHee 3-
X pasnuunblx Kamezoputi. Ycmpoiicmeo 0is pecucmpayuu
lapmepuanvrozo 0asnenus He menee | wm. Memoouyeckoe
nocodue, Komopoe O0IAHCHO codepaicamb He menee 30
l1abOpamopHbIX/NPAKMUYECKUX/0EMOHCMPAYUOHHBIX pabom.

{uppposas nabopamopus
no sKono2uUU

Obecneuusaem npogedeniie yuebH020 IKOI0SUYECKO20
\MoHUmopuHea uncmpymenmanviubimu memooamu. Habop
MpUMeHsemcst npU U3yYeHUuU IKOL02UU, OUOLO2UU, XUMULL,
eeocpaguu u npupodosedenus, a makice Oist
UHOUBUOYATILHBIX UCCIe008AHUSL U NPOEKMHOU OesimelbHOCMU
wkonvHukog. Komnnexmayus: Becnpogoonoii
MYTbMUOamMyuK no 3K0A0SUHECKOMY MOHUMOPUHEY € 8-10
6cmpoenHbiMU Oamuukamu. Jamuux Humpam-uonog Jamuux
1opuo-uonos Jamuux pH ¢ ouanazonom usmepenus He yice
uem om 0 0o 14 pH Jlamuux érasxcHocmu ¢ OuanazoHom
usmepenus 0...100% [lamyuk oceewjeHnocmu ¢ OuanasoHom
usmepenust ne yoice yuem om 0 0o 180000 nx [Jamuux
memnepamypul ¢ OUANA30HOM UsMepeHUs He yce yem om -2
00 +140C [lamuux 31eKkmponpogooumocmu ¢ OUana3oHamu
usmeperust we yoce uem om 0 0o 200 mxCm; om 0 0o 2000
mxCm; om 0 0o 20000 mxCm [Jamuux memnepamypoi
oKpyJHCarowelt cpedsl ¢ OUANA30HOM USMEPEHUS He YIice YeM
om -20 0o +50C Omoenvuvie damuuxy u MyabmuOamyuKu:
Vlamuuk 368yKa ¢ pyHKYUel uHme2pupo8anus ¢ OUAna3oHoM
usmeperus yacmom He meree wem om 50 I'y 0o 8 kl'y;
Vlamuuk 81ax)cHOCMu NoY8bl C OUANA30HOM USMEPEHUS He Ve
uem om 0 0o 50% [amuux oxucu yenepooa c Ouanasonom
usmepenust ne yoice yem om 0 0o 1000 ppm Myrvmuoamuux
onmuyeckou NIOMHOCMU U MYMHOCIU CO 8CIPOEHHBIMU
Oamuuxamu. Jamuux onmuueckou niomruocmu 470 um ¢
Ouanazonom uzmepenus om 0 0o 2 D Jlamuux onmuueckoi
nromuocmu 525 um ¢ ouanazonom usmeperusi om 0 0o 2 D
VIamuux onmuueckoil nnomuocmu 630 um ¢ Ouanazonom
usmeperust om 0 0o 2 D JJamuux mymrocmu pacmeopos ¢
Quanasonom usmepenus om 0 0o 200 NTU Axceccyapo:
Kabenv USB coedunumenvusiil (2 wim.) 3apsaonoe
vempoticmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Cmepowcenb 01 3aKpenienus 0amyuxkos 8
wmamuge Kpamkoe pykogoocmeo no sxkcniyamayuu
yupposoii 1abopamopuu [lpoepammnoe obecneuenue
Memoouueckue pexomenoayuu we menee 20 pabom Ynaxoska
Hanuuue pycckosizbluHo2o caima noooepicku, Harudue

6UOeopoNUKO8.

2.00
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obdopynosanus (PBI1O)

KpaTKue NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

[ughposas rabopamopus
no gusuonocuu
(npogunbHblll yposeHs)

Obecneuusaem npogedeHue Uccie008anus no
DYHKYUOHUPOBAHUIO YENI08EYECKO20 OP2AHUZMA.
Komniekmayus: Becnpo8oonot My1bmuoamyux no
uzuonozuu ¢ 5-10 gcmpoennvimu damuuxkamu. lamuux
apmepuanvrozo oasnenus (0...250 mm pm. cm.) Jamyux
nynvca ¢ ouanazonom usmeperusi He yace yem om 30 0o 200
VO/mun Jlamuux memnepamypul meia ¢ OUana3oHom
usmepenus ne yxce yem om +25 oo +40C Jamuuk yacmomul
ObixXaHUs ¢ ouanazonom usmepeHus He yice ywem om 0 0o 100
YUKTIO68/MUH JJamuuk ycKopeHus ¢ nokazamensimu +2 g; +4 g;
+8 g Omoenvhvie ycmpovicmea: Jamuux IKI ¢ ouanazonom
usmeperust we yoce yem om -300 0o +300 mB) Jamuux
cunomep ¢ ouanazonom uzmepenus He yoice wem om 0 0o 40 H
Vlamuux oceewjeHHoCcmu ¢ OUana30HOM USMEPEHUsL He Yice
uem om 0 0o 180000 ax Axceccyapwi: Kabeno USB
coeounumenvrulil 3apsaonoe ycmpoiicmso ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
pyKosoocmeo no sxcniyamayuu yugdposou 1abopamopuu
lIpoepammnoe obecneuenue Memoouueckue pekomeHOayuu
e menee 20 pabom Hanuuue pycckoasviunoeo caima
nooddepacku Hanuuue eudeoponuxos.

1.00

HanmenoBanue pasnena:
"KommbroTepHoe
oOopynoBanue"

MHuozcoghynkyuonaneHoe
yempoticmeo (npunmep,
CcKaHep, Konup)

Tun ycmpoiicmea: Muozogynkyuonansroe ycmpoucmeo
(MDY); lleemnocmo neuamn: uepno-oenasn; Texnonoeus
nevamu: snekmpozpaguueckas (1azepHas, c6emoouooHas),
Dopmam neyamu: ne menee A4; Tun ckanuposanus:
npomsiCcHbI/NIaHemHbIL; BO3MOJICHOCIb CKAHUPOBAHUsL 8
bopmamax: ne menee A4; Cnocob nooxnroyernus: LAN, Wi-
Fi, USB

13.00

\Hoymo6yx

Dopm-gaxkmop. noymoOyk,; Pazmep ouazonanu: ne menee 15.6
Orotimos,; Paspewenue sxkpana: Full HD, Quad HD unu Ultra
HD,; Obwuti 00vem yCmanosieHHOU OnepamueHot NamamiL:
e menee 8 I'oatim; MaxcumanvHwlil 06wuil
noodepoicusaemulii 00beM ONEPaAmuUEHOL NAMIMU: He MeHee
16 [6aiim; Obvem SSD naxonumens: ne menee 240 I'bavim,
becnposoonas cesiswb: Wi-Fi; Konuuecmseo ecmpoennbvix 6
kopnyc nopmos USB: ne menee 2, uz komopuix He menee I
0o01cHo 6btmy USB eepcuu ne Hudice 3.0, Paspewenue 630-
Kkamepwl, Mnukcenwv: ne menee 0.3; Bcmpoennvlii Mmukpogon;
[Knaguamypa ¢ packnaokotl i MapKupoeKoul Kiasuiu
OWERTY/HI]YKEH; IToddepacka cmandapmos
0ecnposoonou ceasu: 802.11a/b/g/n/ac;

I IpouzgodumenvHocms npoyeccopa (3Havenue noxkasameins
«CPU Mark» no mecmy «Laptop & Portable CPU
Perfomance» http.//www.cpubenchmark.net/laptop.html): ne
menee 5000 edunuy,; Haruyue manunynamopa mviuib 8
Komniekme: da; Ycmanosnennas onepayuonHas cucmema ¢
epaguueckum noav3o8amenbckum unmepgheicom, ceederus o
KOMOPOM GKIIOUEHBL 6 eOUHBLI Peecmp POCCULICKUX NPOSPAMM
0J151 9NEKMPOHHBIX BLIYUCTUMETLHBIX MAUUH U OA3 OAHHBIX,
Yemanoenennouii nakem ogucnozo npoepammuoco
0becneuenus, cOBMeCMUMO20 € YCINAHOBIEHHOU
OnepayuoHHOU cucmeMmotl, céedenus 0 KOMopOM 8KIIOYEHb 8
leOUHBLIL peecmp pOCCUUCKUX NPOSPAMM OJiA JNEKMPOHHBIX

BbIUUCIUMENbHBIX MAUWUH U 043 OAHHBIX.

31.00

HaumeHoBaHue HanpaBJieHusi: "O6opyoosanue 0na 0oueodpazosamenbHblX Op2anU3AYUIL, AGNAIOUUXCA

manoxkomnaekmuvimu'’
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KpaTKue NPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA
(PBIIO)

Eaununa
HM3MEpeHUus

IKoJimuecTBO

HanmMenoBanue pasjena:
"EcTecTBEeHHOHAaYy4Has!
HAIpPaBIEHHOCTD"

[ {uppposas nabopamopus
no gusuxe (yuenuueckas)

Obecneuusaem gbINoaHeHUe IKCHEPUMEHNOE NO MEMAM Kypca
dusuxu. Komnaexmayus: becnpogoonot Mynrsmuoamyux no
dusuke c 6-10 gcmpoennvimu damuuxamu: Llugposoi damyux
memnepamypul ¢ OuanasoHom usmeperus e yice uem om -20
00 120C Lughposoti damuux abconomuozo 0asienus ¢
Ouanazonom uzmepenus He yoce wem om 0 0o 500 xlla
V{amuux Maz2HumHo20 nois ¢ OUanazoHOM U3MepeHUsl He Yice
uem om -80 0o 80 mTr JJamuuk nanpsoicenus ¢ ouanazonamu
usmepenust ne yoce yem om -2 00 +2B; om -5 0o +5B; om -10
00 +10B; om -15 0o +15B Jamuux moxa He yoice uem om -1
00 +1A4 Jlamuux axcenepomemp ¢ noKa3amenimu He MeHee
uem: +2 g; +4 g; +8 g Omoenvruvle ycmpoticmsa: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyapwi:
Kabenv USB coedunumensuuiii 3apadnoe ycmpoiicmeo ¢
kabenrem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxkmop 0ia npogedenus sxchepumenmos Kpamxoe
pyKosoOcmeo no sxcniyamayuu yugdposou 1abopamopuu
IIpocpammnoe obecneuenue Memoouueckue pekomeHoayuu
(40 pabom) Hanuuue pycckosa3bluno2o catima no00epiIcKu
Hanuyue 6u0eopoiuKos.

8.00

upposas nabopamopus
no xumuu (yueHuveckas)

Obecneuusaem gpinoaHeHue 1a60pamopHuix pabom no Xumuu
Ha ypoKax 6 OCHOBHOU WKOLE U NPOEKMHO-
UCCIe008aMENbCKOU OesIMENbHOCHU YHAUUXCS.
Komnnexmayusi: becnpoeoonoii myrbmudamyux no Xumuu ¢
3-ma 6cmpoenuvimu damuuxamu: Jamuux pH ¢ ouanazonom
usmeperus ne yoce uem om 0 0o 14 pH Jlamuux
BIEKMPONPOBOOUMOCIU C OUARAZOHAMU USMEPEHUSL HE YIHCE
wem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000
mkCm Jlamuux memnepamypsl ¢ OUANA30HOM USMEPEHUS He
vorce wem om -20 0o +140C Omoenvuvie Oamuuku. Jamuux
onmuueckou nromuocmu 525 nm Axceccyapwi: Kabeno USB
coedunumenvhviti 3apsionoe ycmpoticmso ¢ kabeirem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
pyK080dCcm60 no sxcnayamayuu yugposou rabopamopuu
Habop nabopamopnou ocnacmku Ilpoepammmnoe obecneuenue,
Memoouueckue pexomenoayuu ne menee 40 pabom Hanuuue
VCCKOSI3bIUH020 cailma noddepacku Hanuuue sudeoponuxos.

8.00

[{uppposas nabopamopus
no buonocuu
(vuenuueckas)

Obecneuugaem 8bInoaHeHUe 1A00PAMOPHLIX pAOOM HA YPOKAX
no 6UONIO2UU 8 OCHOBHOU WIKOE U NPOEKMHO-
UCCed08amenbeKol OesimeibHOCHU YUaAWUXCsL.
Komnnexkmayusi: becnposoonot mynemudamuux no 6uonozuu
c 5-10 6cmpoeHHbIMU damyuuKkamu: JJamyuk 1ancHocmu ¢
Ouanazonom usmepenus 0...100% JJamuuk oceéewennocmu ¢
Ouanazonom usmepenus e yice yem om 0 do 180000 nx
Vlamuuk pH ¢ ouanazonom usmepenus ve yxce yem om 0 do 14
pH Jlamyux memnepamypol ¢ OUANA30HOM USMEPEHUSL HE YIice
uem om -20 0o +140C Jamuux memnepamypwvl okpysicarouen
cpedbl ¢ duanazonom uzmeperus He yoice yem om -20 0o +40C
Uxceccyapwi: 3apsonoe ycmpoticmeo ¢ kabenrem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
pyK06800Ccme0 no sxcniyamayuu yupposou 1abopamopuu
[{ughposas sudeoxamepa ¢ MEMALIUYECKUM ULMAMUBOM,
paspewenue ne menee 0,3 Mnuxc IIpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne menee 30 pabom Ynaxoska
Hanuuue pyccKosa3bluHo20 calima noo00epicKu, Haiuvue

6UOCOPONUKO8

8.00
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HaunmenoBanue pasnena:
" JlonoTHUTETBHOE
oOopynoBanue"

Teneoicka-xpanunuuge
HOYMOYKO8

mun Kopnyca: Mema,; 603MONACHOCHIL DE30NACHO20
BAWUUEHHO20 3AMKOM XPAHEHUS HOYMOYKO08: HATUYUe;
803MOJCHOCMb 3aPAOKU HOYMOYKO8: HAIuYUe, N000EePI’CKA
Hoymoykoe n.1.1.1.; nanuuue poymepa Wi-Fi cmanoapma
802.11n unu cogpemennee: 1 wm. noodepocka HOymoyKos
n.1.1.1.; konuuecmeo Hoymoykog: om 15 wmyk, noooepoicka
noymoykoe n.1.1.1.; Hanpsiowcenue numanus: 220B\500y;
[lompebnsiemas mownocms, Bm (maxcumym): 2500
lTompebnsiemviti mox, A (maxcumym): 12; Inuna wnypa
brexmponumanus: om 2,5 mempa; 3awuma om
nepenanpsadicenus, KOpomko20 3amvikanus: namyue; Koneca
0/151 nepeosudlcenUss C MmopMO30OM: Haluyue.

2.00

ObpaszosamenvHblil HAOOP
/151 U3yUeHUs.
\WMHO20KOMNOHEHMHbIX
pobomomexnuyeckux
cucmem u
MAHURYISAYUOHHBIX
pobomos

ObpaszosamenvHblil HAOOP 00NICEH OblMb NPEOHA3HAYEH OJis
U3yUeHUss POOOMOMEXHULECKUX MEXHON02UTL, OCHO8
UHGOPMAYUOHHBLX MEXHOLO2UTL U MEXHOLO2UL NPOMBIULIEHHOU
aemomamuzayu, a Mak’ce MexXHON02UN NPOMOMUNUPOBAHUS
U a0oumuenoeo npouzeoocmea. B cocmas nabopa 0onxcHbl
BX00UMb KOMNIEKmMyowue u ycmpoticmsd, obnaoaroujue
KOHCIMPYKMUBHOU, annapammuoll U npocpammHoil
cosmecmumocmwio opye ¢ opyeom. 1) Komniexm
KOHCIMPYKMUBHBIX dNEMEHMO8 U3 MEMALA U NIACIMUKA OJisl
cOOpKU MOOenetl MAHUNYIAYUOHHBIX POOOMOS C Y2l080U
KUHEeMAMUKOU, NI0CKORapaiieibHol kunemamukou, Delta-
Kunemamuxou. 2) HumeniekmyanvHvlii cepgomooyib ¢
UHMESPUPOBAHHOU CUCTNEMOU YNPABTIEHUs. - He MeHee 7uim.
Cepsomodynb 0ondicer 061a0ams uHMeSpUpPOBaAHHOU
cucmemotl ynpasienus, obecneduaioweil 0Opammylo cés3o
WU KOHMPOIb NAPAMEMPOS - NOJONICEHUE 8AlLd, CKOPOCHLb
6pauenus, Hazpy3Ka npueodd, a makdice obecnevugaroujels
603MONCHOCHb HOCIEA0B8AMENLHO20 NOOKIIOUEHUsL OpYe C
Opy2om u ynpasienusi cepeoMoOYIsaiMU NO
nocnedosamenbHoMy nOLYOYNIEKCHOMY ACUHXPOHHOMY
unmepgeticy. 3) Pobomomexunuueckuii KoumpoJiep,
npedcmasnsowuil coool MoOOYIbHOE YCMPOLUCMEBO,
eKrI0UAIOWeEe 8 ceOs1 OOHONIAMHBII MUKPOKOMNbIOMED OJis
6LINONIHEHUS. CTIOJICHBIX BLIYUCIUMENbHBIX Onepayull,
nepugepuiinbliic KOHMpOoJAEp Oisk YRPAGIEHUs BHEUHUMU
yempoticmeamu u niamy pacuupenus st ROOKIOYeHUs.
6HewHux yempoiicms. Mooyiu pobomomexHuuecko2o
KOHmMpoepa O0NHCHbI 001a0amsb 0OHOBPEMEHHOU
KOHCMPYKMUBHOLL, annapammuoll u npoepammHou
cosmecmumocmuio opye ¢ opyeom. Pobomomexnuueckuti
KOHMPOLILEP O0NAHCEH YOOBLEMBOPSMb MEXHULECKUM
xapakmepucmuxam: Koi-60 s10ep 6CImpoeHHO20
MUKpOKOMNbIOmepa - He MeHee 4, makmogas vacmoma s0pa -
e menee 1,2 I'Ty, o6wem O3Y - ne menee 512 M6, nanuuue
uumepeiticos - SPI, I2C, 1-wire TTL, UART, PWM,
yupposvie - ne menee 16 wm u aHan0208ble NOPMbL - He MeHee|
8 wim 01 NOOKIIOYEH UL BHEWHUX YCIMPOIICG, 6CIMPOEHHbLI
muxpogon, a makace WiFi unu Bluetooth ona kommyHnukayuu
co eHewnumu ycmpoticmeamu. Pobomomexuuueckuii
KOHmMPOLLEp 00NIHCEH 06eCneuu8ans 803MONCHOCHLb
npoepammuposanus ¢ nomowpio cpeocms sazvikoe C/C++,
\Python u c60600H0 pacnpocmpansemou cpeovt Arduino IDE,
@ makoice ynpasnenusi MoOensMu pOOOMOMEXHUECKUX
cucmem ¢ nomowvio cpedvt ROS. 4) Ipoepammupyembiii
Konmposnep - ne menee lwm. [Ipoepammupyemoiii

KOHmpoaLep 00adHCeH nPedcmasisims coDOU GbIHUCTUMENbHLU

2.00
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00y, 001a0arWUM YUDPOBLIMU NOPMAMU - He MeHee 8
Wim U aHAN0208bIMU NOPMAMU - He Menee 16 wm,
unmepeticamu UART, I2C,SPI, TTL, a makace mooynem
becnposoonotl cesizu muna Bluetooth unu WiFi ona cozdanus
annapamuo-npocpammmusix peuwierui u "ymuvix/cmapm”-

cmpoticma 0 paspabomku pewenuti "Mnmeprnem sewgeii”.
5) Ilama pacuupenus nPo2pamMmupyemo2o KOHmMpoiepa —
e menee lwm. Ilnama pacuupenus 0ondxcHa obecheuugamas
603MOACHOCHIL NOOKTIOYEHUSL YHUBEPCATLHOO
BLIUUCTUMENTLHO20 MOOYIISL K Cemu ROCPeOCmeom unmepgetica
Ethernet. [Tnama pacuwiupenus 0ondcrha obradams nopmamu
6600a-6b1600a 0151 NOOKTIOYEHUSL YUDPOBBIX U AHATIO206bIX
yempoiicme — ne menee 40 wm, unmepgetic SPI u
603MOIACHOCIBIO NOOKIIOYEHUS HEeUlHell Kapmyl namsmu. 6)
Modyne mexHuueckoeo 3penus, npedCmagisowull cooou
VCmpoucmeo Ha 6aze GbIYUCIUMENbHO20 MUKDOKOHMPOILIEPA
U uHme2pupo8anHoll Kamepul, obecneuusaioujee
pacnosnasanue npocmetiuux u300paxcenull Ha Mooyne 3a
cuem cobCmBEeHHbIX GbIYUCTUMENbHBIX B03MOICHOCHEN - He
wmenee lum, Mooynb mexnuuecko2o 3peHus O0aNCeH
0becneuusams 803MONCHOCHb KOMMYHUKAYUU C
AHANOUYHBIMU MOOYIISIMU NOCPEOCMBEOM WUHbL Ha Oa3e
nociedosamenvHo20 unmepgeiica ¢ yenvio OanbHelutel
nepeodauu pe3yrbmamos usmepeHuti 2pynnvl Mooyiel Ha
VIpasnsaouee GbIYUCIUMENbHOE YCMPOUCMB0, NOOKIIOUEHHOe
K OanHoU wuHe. MoOynb mexHuuecko2o 3peHust O0INCEH
0becneuusams 803MOICHOCTIb OCYUECMEIISING HACMPOUKY
IMOOY/IS MEXHUYECKO20 3PEHUs - HACMPOUKY IKCNO3UYULL,
bananca 6en1020, Y8EMOPA3HOCMHBIX COCMAGTIOUUX,
nrowaou obHapydcusaemou obaacmu u300paxcenus,
OKpY2oCmu 0OHapyIHCUBAEMOl 00IACU U30OPANHCEHUS,
nonooicenue 0bHapyscusaemvix obacmel OMHOCUMENbHO
Opye opyea. Modynb mexHuuecko2o 3penust 00IHCeH
0becneuusams 803MONCHOCHb HACMPOUKU HA 0OHOBPEMEHHOE
06Hapyscenue ne menee 10 pasnuyHblx 0OUHOUHBIX 0OBLEKMOS
6 cekmope 0030pa, Mbo He MeHee 5 COCMABHBIX 00BEKMO8,
cocmosiux u3 He menee 3 pasiuiHbIX papuyeckux
npumumueos. Mooyib mexHuuecko2o 3peHust Q0ANCEH
o6naoame ecmpoennvimu unmepeticamu — USB, UART, 1-
wire TTL, 12C, SPI 0113 koMMyHUKQyUU CO BHEUHUMU
nooxknouaemvimu ycmpoticmeamu. 7) B cocmae nabopa
007101CHbL 8X00UMb YUDPOBble UHPOPMAYUOHHO-CEHCOPHbIE
mooyu, npedcmagagiowjue coboll ycmpoucmea na 6ase
npoSpamMmMupyemo2o KOHMpoLIepa U U3MepumeibHo20
baemenma. L{ugposoti modynw donxcen obradame
6CMPOEHHBIM MUKPOKOHMPOIIEPOM (MAKMOBAS YACMOMA -
e menee 16 MI'y, wuna oannoix — ne menee 8 Koavim),
unmepgheticamu 05t NOOKIIOUEHUS K BHEWHUM YCIMPOUCMEAM.
yugposvie u ananozosvie nopmot, 1-wire TTL, pazvem muna
RJ. Lugpposoii modyns dondicen obecneuusams 803MONCHOCHb
KOMMYHUKAYUU C AHATIO2UYHBIMU MOOYIIMU NOCPEOCIBOM
WuHbl Ha Oaze Noci1e008amenbHo20 uHmepdghelica ¢ yenvio
OanbHetluiell nepedaiu pe3yibmamos usmepenutl 2pynnvl
MoOyell Ha ynpagisiioujee blYUCIUMENbHOE YCMPOLICMEO,
nookmouennoe k dannou wiure. B cocmas nabopa 0onicro
6X00UMb. YUDPOBOU MOOYIb MAKMOBOU KHONKU — He MeHee
Swm, yughposoii modynv ceemoouoda — He menee 3uim,
YUDPOBOLL MOOYIb KOHYEBO2O Npepbleames — He MeHee 3uim,
yUPPo6oil MoOYIL damuyuxa yeema — He mexee luim,
yudposoii mooyrs RGB ceemoouoda — ne menee luum. 8) B

lcocmas Habopa 00nICHbL 8X00UMb d7leMmenmbl OJisl COOPKU
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BAKYYMHO20 3aX8aMA: 6AKYYMHAA NPUCOCKA — He MeHee luim,
biekmpoMacHUMHbLI KNanan — He Meree 1uim, 6aKyyMHulll
Hacoc — ne menee lwm. 9) B cocmas nabopa 0onoicen
6X00UMb YUeOHbIIL KOMNIEKM, KI0UAOuUll 8 cebst yuebHoe
nocobue, HAbOp OUOIUOMEK MPEXMEPHBIX INEMEHMO8 OISl
npomomunuposanus Mooenetl MaHUNYIAYUOHHbIX poOOMO8, a
maxoice npoepammuoe obecneuenue 0 pabomsi ¢ HAOOPOM.
IIpoepammHoe obecneuerue 00IHCHO 0becneyusams
Impexmeprylo u3yanuzayuo Mooeu MaHunyIAYyuOHHO20
poboma (c yenosoi, niocKonapaiieibHol u 0enbma-
KuHeMamuxol) 8 npoyecce pabomsl, obecneuusams
nocmpoene npocmpancmeeHHol mpaeKmopull O8UHCEHUs]
UCHOTHUMENLHO20 MEXAHUBMA MAHUNYTIAYUOHHO20 poboma,
603MOJICHOCb 3A0AHUS NOCIE008AMENLHOCIU MOYEK O
MpoxodNCcOeHUs uepe3 HUX UCHOIHUMENbHO20 MeXAHUIMA
Wmanunynsyuonno2o poboma. Ilpoepammnoe obecneuenue
0012CHO PYHKYUOHUPOBAMb, KAK 8 OMOEIbHOCHU 8 8Ude
Cpedbl MOOEUPOBAHUSL, MAK U 8 PEICUME MOHUMOPUHSA 8
peanvHoM 8pemenu npu NOOKIIOYEHUU MOOENU MAHUNYAMOPA
nocpedcmeom pobomomexHu4ecko2o KOHmpoiepa.

I IpocpammHoe obecneuenue 00IAHCHO 0becneuusams
BO3MOMHCHOCHD NOCIPOCHUS 2PAPUKOE 3A0AHHBIX U MEKYUUX
0000 eHHbIX KOOPOUHAT MAHUNYTAYUOHHO20 poboma,
epaguxos 3nauenuii ckopocmeil u YycKOpenus, epaguros
pacuemnuvix snauenutl Hazpysxu. Ilpoepammmnoe obecneuenue
00NIHCHO NO360AMb 300A6AMb NOCIE008AMENTLHOCHIb
nepeosudtCenUtt MaHUNYIMopa nocpeocmeom Habopa KOMAHO
6 OnouHo-epaghuueckom unmepghetice.  Yuednoe nocodue
007121CHO coOepaicams Mamepuaisl no paspabomxe
mpexmepuvix mooenell MOOUTbHBIX pOOOMmO8,
MAHURYIAYUOHHBIX POOOMOE C PAZIULHBIMU MUNAMU
KuHeMamuxu (yenoeas KUHeMAmuKa, nioCKo-napanieibHas
Kkunemamuxa, oenvma-kunemamuxa, SCARA unu pviuasicuas
Kunemamuxa, naamgopma Cmioapma u m.n.), UHCMPYKYu no
npoexmuposanuio pobomos, UHCMpPYKYuu U MemoouKu
0Cyuecmenenus UHJICeHEPHbIX paciemos npu
npoexmuposanuy (pacuemsl Hazpy3Ku U MOMEHNO8, paciem
WMowHOCMU NPU0008, paciem napamempos KUHeMamuxi u
m.n.), UHCMpYKyuu no paspabomke cucmem ynpagieHus u
npoepammnozo obecneuenus 0 ynpagieHus poobomamu,
UHCMPYKYUYU U MemoOuKy no paspabomke cucmem
VApagneHus ¢ INeMeHMAMU UCKYCCMBEHHO20 UHMENNIeKma U
MawunHo20 0byueHus.

Yemuvipéxocesotl yueOHbIll
pobom-manunynamop ¢
WMOOYIbHBIMU CMEHHBIMU
Hacaokamu

Yuebuwiii pobom-manunyisamop npeonasnaven s 0C8OEHUs
0OYyYarWUMUCS OCHO8 POOOMOMEXHUKU, O/ NOO2OMOBKU
0OyYarwuxcs K 6HeOPeHUIo U NOCIeOVIOWeMy UCHOIb308AHUIO
pobomoe 6 npomvluwienHom npouzsoocmee. Konuuecmeo oceti
poboma manunynsimopa - uemuipe. Ilepemewenue
UHCINDYMEHMA 8 NPOCTNPAHCIIEE O MPEM OCAM OOINHCHO
VAPABGIAMbCsL uazosbimu dgueamensmu. Hanpsocenue
numanus wazoswix ogucamenetl He 6onee 12 B.
Cepsodsuecamens uemgepmotl 0Cu 001H#CeH 0becneuugams
nogopom uncmpymenma. Y2on nogopoma MaHunyisamopa Ha
OCHOBAHUU 80KPY2 8epmuKanbHol ocu He meHee 180 epadycos.
V{15t onpedenenusi NON0NCEHUsL MAHUNYISMOPA NPU NOBOPONLEe
BOKpY2 BEPMUKANLHOU OCU QONINHCEH UCHONL308ATNBCS IHKOOED.
Yeon nosopoma 3aonezo nieva manunynsmopa ne menee 90
epadycos. Yeon nosopoma nepednezo nieua MaHunyismopa
e menee 100 epadycos. [ns onpedenenust noioicenus
BaoHe20 U nepeorezo niey MaHunyismopa O0JINCeH

UCNOIb308AMbCIH CUPOCKON. Veon nosopoma no qemeepmoﬁ

2.00
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ocu ne menee 180 epadycos. JJondcra Obimb 603MOHCHOCTb
OCHaWeHUs CMEHHBIMU HACAOKamu (Hanpumep, oepaicameid
Kapanoauia unu gromacmepa, NPUCOCKaA ¢ cepeodgueamenem,
IMexanuueckoe 3axeamuoe yCmpoucmeao ¢ cepeoosueameem,
VCmpocmeo 0Jist 1a3epHOUL 2PAGUPOSKU ULU YCHPOUCMEO OISl
3D-neuamu). Munumanbhas KOMIIEKMAYUs CMEHHbLMU
Hacaokamu: nHeeMamu4eckull 3axeam (NPUcocka,),
\Mexanuueckuil 3axeam, HAcaoka depicamens OJis
Kapanoauia/maprepa/pyuKu, Hacaoka nepexoOHUK OJist
KpennieHuss COBMeCmumblx KOHCMPYKMUSHbIX demanetl u
KOHCMPYKYUll, HACAOKA JIA3ePHOL 2pAsUPo6KuU, Hacadka 3D-
nevamu (0ns pabomul ¢ naacmuxom PLA ¢ ouamempom nHumu
1,75 mm). [Honowcen Obimos ochauier cepsonpugooom s
MHEEMAMULECKO20 U MEXAHUYECKO20 3aX68AMO8,
0OecneuusaOuWUM 8pAULeHUE 30X6AHEHHO20 00bEKMA 60
6peMsL nepemelyers, NOBOPOM NepPemMewaemo2o 00beKma
6oKpye sepmuranvholl ocu. /[ns obecneuenus
(DYHKYUOHUPOBAHUSL NHEEMAMUYECKO20 3AX6AMA OONICEH
ObINb OCHAUEH BCTPOEHHOU 8 KOPNYC MAHUNYISIMOPA
nomnotl. JJonxcHa 6vims 603MOHCHOCHb NOOKIOUEHUS
0onoHUmMeNbHbIX YCMpOCme (Hanpumep, mpancnopmepa,
penvca 0ns nepemewyenus poboma, nyibma ynpasieHusi muna
Oorcoticmux, Kamepvl MAUUHHO20 3PEHUsl, ONMULECKO20
Oamuura, mooysi becnposodnozo oocmyna). Pobom-
WManunyasmop 0oadicen obecneyusams nepemeujenue Hacaoku
6 npocmpancmee, AKMUBAYUIo HACAOKU, 603MONCHOCHLL
MOYHeHUs. CUSHATLO8 O KAMEPbL U OAMHUUKO8, BO3MOICHOCTb
VIpasnieHust OONOIHUMeRIbHbIMU yempoticmeamu. Mamepuan
Kopnyca — antomunuil. Juamemp paboueti 30Hbl (Oe3 yuema
HasecHo2o UHCMpyMeHma u yemeepmotui ocu) He meree 350
wm. Unmepghetic nooknouenus — USB. Jlonocen umems
603MOIICHOCHb ABMOHOMHOU PAOOMbL U HEUIHE2O
vnpaenenus. /lns enewtne2o ynpasienus 0oaicen ovlms
npedycmompen nyibm, ROOKIOUAeMblil K pooomy no
Bluetooth. Ynpaenstowuil konmpoaiep 0onicen 0bimo
coemecmum co cpedou Arduino. Ynpasenarowuii KoHmpoiiep
cosmecmum co cpedoii npoepammuposanus Scratch u azvikom
npoepammuposanus C. JJondicen obecneuusams nogopom no
nepebiM mpem 0CsM 6 3a0aHHbLIL Y2OIL U HA 3A0AHHDBLIL YOI,
nogopom no uemeepmor 0cu Ha 3a0AHHBLI YO, OBUNCEHUE 6
Koopounamot X, Y, Z, nepemewenue na 3a0aHHoe paccmosnue
no koopounamam X, Y, Z, nepedauy OanHwix 0 meKyuem
nonosicenuu y2nos, nepedayy OaHHbIX 0 MeKYUUX
Koopounamax uncmpymenma. Jlonsxicen noooepaicueams
nepemewenue 6 OeKapmogulx KOOPOUHAMAX U Y2iax n08opomd,
ocetl, ¢ 3a0annoll CKOPOCMbIO U YcKopeHuem. Tunvl
nepemewenull 8 0eKapmosvlx KOOPOUHAMAX: O8UICEHUE NO
mpaexmopuu, 08udicenue No NPAMOU MeNCOY O8YMs MOYKAMU,
nepenpvleugane us moyKy U moyxy (nepeHoc 06vekma,).
[Kopnyc domicen 6blmb 6 3auuyeHHOM UCTOIHEeHUe (K1acca He,
ruoice IP20).

ObpaszosamenvHblil HAOOP
no mexanuxe,
\mexamponuke u
pobomomexHure

Habop oonswcer bvimob npeOHA3HaAYeH 01 NPOBeOeHUs
VUEOHBIX 3aHANUL NO UZYYEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuKu, NPAKMUYecKo2o NPUMeHeHus 6a306bIX
DIeMEHNO8 INeKMPOHUKYU U CXEMOMEXHUKU, d MAKHCEe
Hauboaee pacnpocmpanenHoll diemMeHmHOU 0a3bl U OCHOBHBIX
IMexXHUYeCKUx peweHull, nPUMeHaeMblX npu NPOeKMUposaHull
U NPOTNOMUNUPOBANHUU PAZTUYHBIX UHIHCEHEPHDIX,
KubepHemuyeckux u 6cmpausaemvix cucmem. B cocmas
HAbOpa 00NIXHCHBL 6X0OUMb KOMUAEKMYIOWUe U yCmpoucmsa,

oba0arwue KOHCMPYKMUBHOU, IeKMPUYECKOLl,

4.00
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annapamnoii u npoSpaAMMHOL COBMECMUMOCMbIO Opye C
Opyeom. B cocmae nabopa dondicen 6x00ums KOMRAEKM
KOHCMPYKMUGHBLX INEMEHMO8 U3 MeMaLla 0isi COOpKU
IMaKema MaHunyIsyuoHH020 pOOOMA U KOMUIEKN
IMemanIuieckux KOHCMPYKMUGHbIX dJIeMEHMOo8 071 COOPKU
maxkema modbunvHo2o poboma. B cocmas Habopa dondicHbl
6X00UMb NPUBOOA PATUYHO20 MUNA: MOMOPbL C
UHMESPUPOBANHBIM ULU GHEULHUM OAMYUKOM HOTONCEHUSL — He
menee 2uim, cep8onpuoo 601buiol — He menee 4uim,
cepsonpuso0 manvlii — e mMeHee 2uim, npugoo ¢
603MOIACHOCIBIO YIPABTIEHUS 8 WA20BOM PECUME — He MeHee
Rwm. B cocmag Habopa 001dcHbL 6X00UMb 3j1eMeHmbl OJisl
COOpKU 8AKYYMHO20 3aX6ama. 6aKYYMHAS NPUCOCKA — He
menee lwim, 21eKMpoOMazHUMHbBLI K1anax — He Menee lwm,
6aKyymHblil Hacoc — He menee lwm. B cocmae nabopa
00101CHA 8X00UMb dN1eMeHmHas 0a3a OJis NPOMOMUNUPOBAHUSL:
nrama 01 Gecnaeuno20 NPOMOMURUPOBAHUSL, KOMNIIEKN
nPO6OO0E PAZIUUHO20 MUNA U OUHBL, KOMIIEKI PE3UCHOPOS,
KOMIIEKM C8emMOOU0008, CEMUCEMEHMHbLL UHOUKAMOP,
oucnnen JKK-muna, knHonku — ne menee Suum,
nomenyuomempol — He menee 3wm, UHGPAKPACHBIT OAMYUK -
He MeHee 3uim, YIbmpaseyKoeo OAm4uK - He MeHee 3uim,
Oamuyuk memnepamypol - e menee luim, oamuux
oceewennocmu - He menee lum, mooynv Bluetooth — ne menee
lwm, mooyne UK-npuemnuxa — ne menee luum, moodynv UK-
nepedamuuxa 6 guoe KHONOYHO20 nyIbma ynpasienus — lwm,
axKymynsimop — ne menee luim, 3apsonoe yempoucmeo — ne
\mernee lwum. B cocmas nabopa oonicen 6xoo0ums
MYTbMUOaAmyuK Oist USMEPEHUS. MEeMNEPAMYPbL U GIANCHOCIU
oKpyaHcarouseli cpedvt — ne meree lwm. Mynomuoamuux
0o191Ccen 06aa0ams 6CMPOEHHBIM MUKPOKOHMPOLLEPOM
(makmosas wacmoma - He menee 16 MI'y, wuna Oannwix — e
menee 8 Kbatim), unmepdgheticamu 015t NOOKIIOUEHUSL K
GHEWHUM YCMPOUCMEAM: YUPPOsble U AHAN0208ble NOpMbL, 1-
wire TTL, pasvem muna RJ. B cocmae nabopa donscen
6X00UNb KOMNAEKM YHUBEPCANbHBIX 8bIYUCTUMETbHBIX
modyietl, npedcmagiauwux coboti 6a308y nAamy, niamy
pacuupenust O cemego2o 83auMoOetcmeust U niamy
MOOKIIOYeHUs. CUNOBOT HA2PY3KU. Bxodsuue 6 komniekm
CmMpoUcmea O0IHCHbI 001a0amb 00OHOBPEMEHHOU
KOHCIMPYKMUBHOT, ]IeKMPUYECKOT, Annapamuoil u
NpoSPAMMHOLL CosMecmuMocmyio opye ¢ opyeom. bazosas
nIama yHueepcaibHo20 GbIHUCIUMENbHO20 MOOYIISL OOIICHA
npedcmaesnams coO0U NPOSPaAMMUPYeMbLLL KOHMPOJLLED 8
cpede Arduino IDE unu ananocuunvlx c60600HO
pacnpocmpansemuvix cpedax paspabomxu. bazosas niama
Do0icHa 0badams 6cmpoeHHbIMU UuHmMepgelcamu o
MOOKIIOUEeHUS. YUPDPOBBIX U AHATO20BLIX YCIPOUCME,
ecmpoennvimu unmepgeticamu USB, UART, 12C, SPI, 1-wire
TTL, Bluetooth, WiFi. [Inama pacuwupenus 0oxcHa
0becneuusams 803MOACHOCHb NOOKIIOYEHUSL YHUBEPCATIbHO2O0
BLIUUCTUMENTLHO20 MOOYIISL K Cemu ROCPedCmeom unmeppetica
Ethernet. [Inama pacuwiupenus 0onxcrHa obraoams nopmamu
6600a-6b1800a 0151 NOOKAIOUEHUS. YUPPOBLIX U AHATO20BbIX
vempoiicms, unmepgetic SPI u 803M0%CHOCIbIO NOOKIIOYEHUSL
enewnel kapmel namamu. Iliama pacuwupenus ons
MOOKIIOUeHUs! CUNOBOT HAZPY3KU O0JINHCHA 0DeCneyusams
603MOIACHOCHIL NPAMO20 NOOKNIOYEHUS GHEUHEll CUNOBOT
Hazpy3Ku, a maKoice pe2yiupyemou Hazpy3Ku nocpeocmaom
\PWM unmepgeiica. B cocmas nabopa dondicer 6xo0umso

npozpammupyemslii KOHMpoaLep, 00ecneuusarouull
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603MOICHOCHIb OCYWECMBAMb PA3PAOOMKY NPOSPAMMHO20
KOO, UCnoIb3ysi UHCMpYyMenmapuil cped papabomxu
Urduino IDE u Mongoose OS u 5136108 RPOZPAMMUPOBAHUSL
C\C++, JavaScript. IIpoepammupyemviti KOHMporiep O0NHCEH
0b1a0ames nopmamu 0151 NOOKIIOYeHUs YUPposwix u
AHAN0208bIX YCMPOTICME, CIPOEHHBIMU RPOSPAMMUDYEMbLMU
KHONKAMU U ]IeKMPOMEXAHUYECKUMU MOOYISMU Ol
Opeanuzayu Cucmembl pyYHO20 YNPAGLeHusl, 6CHPOEHHbIMU
Mpoepammupyemvimu c8emoouooamu Oisi UHOUKAyUU
paboueeo pesicuma, scmpoennvimu unmepghericamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi.
B cocmas Habopa 0ondicen 6x00ums MoOYib MEXHULECKO20
Bpenus , npedcmasisouuti co601l BbIYUCTUMENbHOE
VCMPOUCMB0 CO BCMPOEHHBIM MUKPONPOYECCOPOM (KOA-60
10ep - He menee 4um, yacmoma aopa we menee 1.2 I'Ty,
00vem O3Y - ne menee 512M6, 06vem 6cmpoenHou namsamu -
e menee 81°6), unmezpuposanHoll Kamepou (MaKCUManbHoe
paspeuienie 6udeonomoka, nepedasaemMo2o no unmepgericy
USB - ne menee 2592x1944 eo.) u onmuyeckoil cucmemou.
Mooy mexnuuecko2o 3penust 00dicer 001a0ams
COBMECMUMOCMBIO C PA3IUYHBIMU NPOCPAMMUPYEMbIMU
KoHmpoepamu ¢ nomowvto unmepgeticos - 1-wire TTL,
UART, I12C, SPI, Ethernet. MoOynb mexuuuecko2o 3penus
Qondicen 0becneuusams GbINOIHEHUE BCEX UIMEPEHUU U
BLIUUCTCHUL HOCPEOCIBOM COOCHIBEHHBIX BLIYUCTUMETbHBIX
603 MONMCHOCIEN 6CMPOECHIH020 MUKponpoyeccopa. Mooy
ImexHuuecKo2o 3penust Qoicer 001a0anms 803MONCHOCHIBIO
KOMMYHUKAYUU C AHATIO2UYHBIMU MOOYIIMU NOCPEOCIBOM
WuHbl Ha Oaze Nocied08amenbHo20 uHmepdghelica ¢ yenvio
OanbHetiuiell nepedaiu pe3yibmamos usmepenutl 2pynnvl
MoOyell Ha ynpagisiioujee blHUCTUMENbHOE YCMPOLICMEO,
nooktouennoe k dannou wune. Mooyas mexuuuecko2o 3peHus
Qonicen 0becneuusamsv HACMPOUKU PeXCUMO8 pabomul -
Hacmpouxy sxcnosuyuy, baranca 6eno2o, YBEMOPA3HOCMHBIX
lcocmasnsowux, niowaou obHapyxicusaemol obracmu
U300padicenus, OKpy2iocmu 0OHapyicueaemoi ooracmu
U300padicenus, NOL0JICeHUe 0OHAPYIICUBAEMBIX obnacmell
omHocumenvHo Opye Opyea, MawuHHoe obyyeHue
napamempos HeupoHHbIX cemetl OJisk OOHAPYHCEeHUs 0OBbEKMO8,
hopmy u 3aK00uposanHble 3HAUEHUS OOHAPYIHCUBAEMBIX
maprepos muna Aruco, pazmepvl 0OHAPYIHCUBAEMBIX
OKpYJICHOCMEl, KAOPAMO8 U MPEY2ONbHUKOS, NAPAMEMPOs
KOHMPAcmHocmu, pasmepos, KPUGU3HbL U HOIONCEHUS.
pacnosznasaemuvix munuil. Habop doncen obecneyusamo
603MOACHOCHIb PA3PAOOMKU MOOEU MOOUTLHO20 poboma,
vnpasnsemou 6 FPV-peacume nocpedcmeom npocpammmnozo
0becneuenust 0Jisl NEPCOHANLHO20 KOMNbIOMEPA U MOOUIbHBIX
vempoiicme na 6ase OC Android unu 10S, obecneuusarowezo
603 MONCHOCTb YRPABLEHUSL MOOUTLHBIM POOOMOM U
6CMPOEHHBIM MAHUNYTIIMOPOM NOCPEOCHBOM 2PAPUUECKO20
unmepdghetica, sknouarOwum 8 cebs Habop KHONOK U
nepexouamenetl, OHCOUCMUK, 061acmb 0151 OMOOpaANCeHUs
sudeo. Habop Oonwcen obecneuugams 603MOMCHOCMb
U3YUEeHUsL OCHOB PA3PAOOMKYU NPOSPAMMHBIX U ANRAPAMHBIX
KOMIIIEKCO8 UHICEHEPHBIX CUCTNEM, peuleHull 6 cghepe
"Humepnem sewetl”, a maxoice pewienuii 6 oonacmu
pobomomexHuKu, UCKYCCMBEHHO20 UHMELIEKMA U MAWUHHOO
0Oyuenus. B cocmas nabopa 00dHCHO 6X00ums nocooue no
U3VHUEHUIO OCHO8 INEKMPOHUKU U CXEMOMEXHUKU, PeuleHUll 6
chepe "Hnmepnem seweu”, pazpabomku u

npomomunuposanuio mooenei pobomos. B cocmas nabopa
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0012ICHO 8X00UMb ROCOOUE NO UYYEHUIO OCHO8 PA3PAOOMKU
cucmem MexHUUecKo20 3PeHUst U 2NEMEHMO8 UCKYCCIMBEHHO20
UHmMeLIeKmA.

ObpazosamenvHblii
KOHCMpPYKmMop 05
npakmuxi O104H020
npOSPAMMUPOBAHUS C
KOMNAEKMOoM 0amuuKo8

\Pobomomexnuueckuti Habop npeoHasHayen s U3y4eHusl
0CHO8 pobomomexHuKuy, demanet, Y3108 U MEXAHUZMOS,
HE0OX00UMBIX 01151 CO30AHUSL POOOMOMEXHUYECKUX
vempoticme. Habop npeocmasnsem coboii komniexm
CIPYKMYPHBIX 91eMEHIMO08, COCOUHUMETbHBIX DNIEMEHMO8 U
bIeKmpomexHuieckux Komnonenmos. Habop nosgosnsem
npO6OOUMb IKCNEPUMEHMbL NO NpeOMemy PU3UKA, CO30a8amb
U NPOCPAMMUPOBAMb COOUPaeMble MOOETU, U3 KOMNOHEHMOS,
6X00aUUX 8 €20 cocmags, pabouue MoOenu MOOUTbHBIX U
CcmayuoHapHvlx pOO6OMOMEXHUYECKUX YCMPOUCTE C
aemomamuzupoeanbim ynpasienuem, 8 mom yucie Ha
KOJIECHOM U 2YCEHUYHOM X00Y, d MAaKdIce KOHCMPYKYuil,
OCHOBAHHBIX HA UCTIONb30BAHUU PAZIUYHBIX 8UO08 nepeday (8
MoM YuCie YepBsIUHbIX U 3YOUAMbLX) A MAKIICE PbIYA08.
Bcmpoennbie becnposooHvle cemegule peuserus (Wi-Fi u
Bluetooth), 6osmodrcHocms unmezpayuu ¢ Oecniamusim
obnaunvim 110, obecneyusarom 603MOICHOCHb
MpaKmu1eckoeo u3yueHusi MmexHoao02Ull UHmepHema eeweil u
ocHo6 uckyccmeennoz2o unmennekma. Obecneuueaemcst
603MOACHOCHb 0OBEOUHEHUST HECKOILKUX POOOMOS,
COOPaHHbIX U3 NOOOOHBIX HAOOPOS, 6 2PYNNbL C CEMesbiM
63aumooeticmeuem. Ilpedycmompena onyuonanvhas
603MONCHOCHIb PACUUUPEHUS OONOTHUMETLHLIMU
KOMROHEeHmamu (He 6X00SWUMU 8 CIMAHOADIIHYIO
KOMIIEKMAYuio), RO380SIOUWUMU U3VHANb MEXHULECKOe
Bpenue u npomvluLieHHyo pobomomexuuxy. Ilpedycmompena
803MOdICHOCMb PAbOMbL HADOPA ¢ OONOIHUMETbHBIMU
o6naunvimu cepsucamu. Ilpedycmompenvt MuHuMym 08a
npoSpaMmMUpyemvix KOHMpoLIepd 6 NIACMuUKO8bIX KOPHYCcax,
MO360ASIOUUX OOHOBPEMEHHO CO30a6amb 2 8apuanma
poOOMO6 PaA3TUYHOL0 HAZHAYEHUS], UMEIOWUX B03MONCHOCHTL
pabomul Kax 6 NOMOKOBOM pedicume, max u AMOHOMHO;
MO360AAIOUUX PEATU308aAMb 0OYUEHUE NPOZPAMMUPOBAHUIO 8
HecKoIbKUX cpedax paspabomKu Ha pa3iIudHbIX A3bIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE, na sazvikax Scratch,
C, Python, micro Python). Kax Munumym ooun u3
KOHMPOLLEPO8 UMeen CIMPOCHHYIO0 ONEPAYUOHHYIO CUCTIEMY,
ecmpoennvie Wi-Fi u Bluetooth, nopm 011 nooxntouenus
noCe008amMenbHO COCOUHSIEMbIX GHEULHUX YCMPOUCME (He
lmenee 20 00no8pemeHHO nOOKIIOYaeMblx ycmpoticms). Kak
MUHUMYM OOUH U3 KOHMPOJLIEPOE UMEEH 803MONCHOCHb
00HOB8PeMEHNOI 3anucy He MeHee 8 NPOcSPamMM, C
603MONCHOCIBIO NEperoYenUs mexcoy Humu. Kax munumym
00UH U3 KOHMPOJLIEPO8 umeem noaHoysemuwii oucniei (IPS),
no3eoasaI0UWUL 661800UMb OAHHbBLE C OAMYUKOS 8 8U0e MAOIuY
u epaguros, a maxoice co30asamv 6CMpPOEHHbIE 8 KOHMPOJLIED
sudeouepul. Konuwecmeo ceHcopos u UCHOIHUMENbHbIX
VCMPOUCme, CMPOCHHbIX 6 OOUH U3 KOHMPOIEPOS, - He
menee 10 wm. Obujee Koauuecmso 31eMeHmos 8 Habope He
mernee 400 wm., 8 mom uucie nooKIOUAeMble MOOYIU. -
Bluetooth mooyns, - 080UHON OAMYUK TUHUU, -
VIbMPA38YKOBOU 0AMUUK PACCMOAHUSA, - OAMYUK Y8emd, -
Oamuyux Kacaunus snekmpomexanudeckutl, - IR Mooyan, -
MOMOp NOCMOSIHHO20 MOKA ¢ peOYKMOpOM — He MeHee 2 wim.,
- cepsonpusoo, - nyibm OUCMAanyuonHo2o ynpasienust IR.
Habop oondicen Obimb YKOMNIEKMOBAH AKKYMYISAMOPHLIMU
oamapesimu. [Ipoepammnoe obecneuenue, ucnonbzyemoe 0l

npocpamMmuposanus cooupaemvix poooOmomexHu4ecKux

4.00
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ooenell u ycmpoucms, 00JACHO OblMb OOCMYNHO OISl
Oecnnamnoeo ckauusanus uz cemu Mumeprem u
nociedyoue20 UChoIb308aHuUsL.

[Komnnexm nocyowvt u
0b0pyOo8anus Ona
VUeHUYeCKUX ONbINOG
(xumus, usuka,
buonozus)

B cocmas doaicHbl 6x00ums: LlImamue nabopamophviii
Habop oas npenapuposanus Cmynka gappoposas Yawxa
lempu d=35 ymm - 10 wm. Cxaanxa 30 ma 012 pacmeopos
peaxmusos - 6 wm. Cxaanxa 100 mn 0na pacmeopos
peaxmusos - 5 wm. I[Ipooupka I1X-14 - 20 wm Ilpobupxa I1b-
14 - 20 wm [Ipubop ona nonyuenus 2azos Cnupmogxa
nabopamopnas 100 mn I'oprouee oas cnupmosox Konba
konuueckas 100 mn @urompor 6ymadicnole d=12,5 cm (100
wim., 6enas renma) llanouxa cmexnaunas (01s
pasmewumsanus, mounkas) Yawa ons evinapusanus 50 mu

[ [ununop meprutii ¢ Hocuxom 50 ma Boponka B-56-80 XC
Cmaxan 100 mn cmexnsinnoii Tpybra eazoomeoouas ¢
npobroil (cubkas) Ilecm Jloocka 051 cocueanus seujecms

19.00

Obopyoosarue 0iist
OeMOoHCmpayuu Onbimos

(¢uszuxa)

Cocmas: 1. [LImamué demoncmpayuonnbvii ¢
npunaonesxcHocmamu 2. Ucmounuk nocmosHHo2o u
nepemennozo nanpscerus 3. Cmoaux noovemHtoiil 4.
Manomemp srcuoxocmuol demoncmpayuonnwlii 5. Kamepmon
Ha pezonancHom auuke 6. Hacoc eaxyymmbiil ¢
baexmponpugooom 7. Tapenka eaxyymuas 8. Bedepxo
Upxumeda 9. Ocnugo sozoywmnoe 10. [lpubop ors
Oemoncmpayuu oasnenus 8 acuoxkocmu 11. [lpubop ons
Oemoncmpayuu ammocheprnoco oasneHus (Mazoebypackue
norywapus) 12. Habop men pasnozo oovema 13. Cocyowt
coobwarowuecs 14. Habop men pasnou maccor 15. Tpyoxa
Hviomona 16. Lllap Ilackans 17. Llap ¢ konvyom 18.

[ {ununopwel ceunyosvie co cmpyzom 19. Ipubop Jlenya 20.
Mazrum dyz2o00pasusiti demoncmpayuonnsiii 21. Maenum
nonocogoii OemoHcmpayuonnsil (napa) 22. Cmpenxu
\maeHumusie Ha wmamusax 23. Habop demoncmpayuonHulii
"Onexmpocmamuka” B cocmas nabopa 002iCHbL 8X00UMb!:
Dnexmpockonst (napa), Cynman 21eKmpocmamuyeckuil napa,
Ilanouka cmexnaunas, Ilanoyka s6onumosas, LlImamuest
uzonupyowue (napa). 24. Mawuna snekmpogopnas 25.
[Komnnekm npo6o0dos

3.00

Obopydosanue 05
OeMoHCmpayuy Onvimos
(xumust)

Cocmas: Cmonux noovemuwiti 200x200 LLImamug
OeMoHcmpayuonnbLil Xumuieckuli Annapam ons npogedenus
umudeckux peakyuii Habop ons anexmponusa
Oemoncmpayuonnsiii Habop grarxonos (250 mn ons xpanenus
pacmeopos peakmueos) Komniexm mepruix konb Ipubop ons
UATIOCIMPAYUY 3AKOHA COXPAHEHUS MACCHL 6eujecme
lerumenvHas 60poHKa Ycmanoska 0nia nepecoHKu eewecms
IIpubop ona nonyuenus 2azoe bana kombunuposanuas
abopamopnaa apghoposaa cmynka ¢ necmuxom Komniexm
mepmomempos

2.00

Habop OI'D/ETD
(dusuxa)

Cocmas: Komnnexm Nel: - Becwvl anexmponnvie. Ilpeden
636e1UBans Oondxcern bvimb He menee 200 2, moynocmo
usmepenust e meree 0,01 2. - Hzmepumenvuwiil yurunop c
noocmaxannuxom - [lnacmukogulii cmakau (ne menee 2 wim.).
O6vem cmakana oondicer Ovims ne menee 300 ma. -
[unamomempeot - I py3el yununopuueckue - [loeapennas conb -
Vlooicka 0nst nepemewiusanus. - Humo onunotl ne menee 1,2 m -
[Konmetinep 015 xpaunenus 06opyoosanus Komnnexm Ne 2: -
[Imamue 1a60pamopHblil ¢ NPUHAOIEHCHOCHIAMU -
V[unamomempewi - Ilpyscunst - Habop epy3os - Jlunetika
naacmuxoeas - bpycoxk - Tpancnopmup - Hanpasasaowas ¢
usmepumenvHou wrkaiou - Humo onunoti ne menee 1,2 m -
[Konmetinep 0ns xpanenust 06opyoosanusi Komniexm Ne 3: -

\Bamapetinvlii 610K ¢ B03MOAICHOCIBIO Pe2YIUPOGKU

6.00
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6b1X00H020 Hanpscenust - [Ipubop Ona usmepenust NOKA3aHUlL
HanpsceHus 8 yuacmkax snexmpudeckou yenu - Ipubop ons
U3MepeHUs. NOKA3AHULL CUIbI MOKA 8 YYACMKAX INeKMPUYecKoll
yenu - Dnemenmul snekmpuyeckou yenu - Habop
npoeonouHbIX pesucmopos - Komniekm npogooos - Knou ons
BAMBIKAHUSA U PAZMBIKAHUA dlleKmpudeckoll yenu - Jlamnouxa
4,8 B - Konmetinep 0ns xpanenus obopyoosanus Komniexm
We 4: - Bamapelinvlii 610K ¢ B03MOHCHOCIBIO Pe2YIUPOBKU
8bIX00H020 HanpsaxceHus - Jlunzvl - Jlunelika niacmuxogas -
Hanpaensiowas ¢ usmepumenbHou wKaniou - IKpan cmanvHou
c petimepom - Komnaexm npo6o0oe - Kniou ons 3amvikanus u
pasmvikanus saexmpuyeckou yenu - Mcmounuk ceéema na 3,5
B ¢ petimepom - ll]enesasn ouagppaema - Cnaiio "Mooens
npeomema’ ¢ peiimepom - Kopnyc niockoeo ucmounuxa
ceema - [Inanuwem - Konmetinep 015 XpauneHust 000py008aHus
Komnnexm Ne 5: - Cexynoomep 21eKmMpOHHbLI CO CNAPEHHbLIMU
\MacHUMOoynpasisieMvlMu OamyuKkamu Ois UsmMepeHUs
noxasanuti omcuema epemenu - Maznumoynpasnsemole
eepkonosbie damuuky cekyHoomepa - Mexanuueckas ckambs -
[Imamue 1abopamopuwlii ¢ NPUHAOLEIHCHOCHMAMU -
Tpancnopmup - Hums onunou ne menee 1,2 m - Jlenma
wmepnas - I py3ol yununopuueckue - Maenum - Tpyoxa
anomunuesas - 3axcum 0nst 6ymae KaHyerAPCKUil -
[Konmetinep 015 xpauerust 06opyoosanusi Komniexm Ne 6. -

[ [Imamue nabopamopnbwlil ¢ npuradiexcHocmamu - Poluae -
ITooeudichblil snemenm 6 coope - Henoosuoicnuiii anemenm 6
coope - I py3 yununopuueckuil (He menee 3 wim.) -
V[unamomemp - Jlunetixa nracmuxosas - Tpaucnopmup. -
[Konmetinep 015 xpauerus obopyoosanusi Komniexm Ne 7: -
Kanopumemp - Tepmomemp nabopamopruwiii - Becwvi
baexmponunvie. Ilpeden 636ewiuganus 0onxcer bvims He MeHee
200 2, mounocmov usmepenus ne menee 0,01 e -
H3mepumenvHblil YyuauHop ¢ NOOCMaKaHuuxom - I py3ol
yununopuueckue - Humo onunoii ne menee 1,2 m - Konmetinep
0151 xparerust 060py006aHs.

\Habop OI'D/ETD (xumus)

B nabop exoosim eecwi 1abopamopuvie anexkmpontsvie 200 2,
cnupmogka 1a60pamopHas, BOPOHKA KOHUYECKAsl, NANOUKA
cmexnsannas, npooupka I[1X-14 (10 wmyx), cmakan @vlcokuii ¢
Hocuxom BH-50 ¢ memxou (2 wmyku), yurunop
usmepumenvHulil 2-50-2 (cmekasaHHbl, ¢ npumepmotu
KpblwKol), wmamus 01 npodoupok Ha 10 ené30, 3asxcum
npobupounslil, wnamenv-10xceuxa (3 wmyxu), Habop
(raxonoe 01 XxpaneHuss pacmeopos u peakmugos (0o6vem
(naxona 100 mn - 5 komnaexmos no 6 wimyk, 0dvem Girakona
30 mn - 10 komniexmos no 6 wimyx), yurunop
usmepumenvHulil ¢ Hocuxom 1-500 (2 wmyku), cmaxan
evicoxutt 500 ma (3 wmyku), Habop eputeti OJist MblMbsL ROCYObl
(eput 015t MblmMbs NPOOUPOK - 3 WMYKU, epui /st MbIMbs KOAO
- 3 wmyku), xaram 6enviii X/0 (2 wmyku), nepuamku
pezunosvie xumuueckue cmoiikue (2 wimyKu), ouku
Bawumusle, gpunvmpwl Oymadicuvie (100 wmyk), eoprouee ons
cnupmogok (0,33 1). B cocmae nabop éxooam peaxmugwi:
antomMuHuL, Jcene3’o, CONAHAS KUCIOMA, MEMUIOPAHIIC,
penongpmaneun, ammuax, nepokcud 8000pooa, HUMpam
cepebpa u opyaue, 8 obwetl crodcHocmu - 44 paziuynvlx
6ewecma, UCNOIb3YeMbIX OISl COCIABILEHUSI KOMNIEKMO8
peaxmueoe npu npoedeHUU IK3AMEHAYUOHHBIX
DKCREPUMEHMOB NO KYPCY WKOAbHOU Xumul. Pexomendyemcs
hopmuposame nabop OI' O/EID, nozeonsiowuii nposooums
npakmuueckue 3a0anHus Npu NPosedeHulU 0ouje2o

zocydapcmeeHHozo OK3AMEHA NO XUMUU C UCNOIb306AHUEM

5.00
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coomeemcmeyioweli 1a00pamopHotl nOcyosl, peaKmueos,
yuebHO-0eMOHCmpayuoHHo2o 0bopyoosarus. Ilpu
hopmuposanuu pexomenoyemes yuumuleams QaKxmuueckyo
nompeOHOCmb 06PA306aMENbHBIX OP2AHUIAYUI.

Muxpockon yugposotl

Tun muxpockona: buonozuveckuu Hacaoka muxpockona:
monoxyapruas Hasnauenue: nabopamopnviii Memoo
uccreooganus.: ceemnoe noie Mamepuan onmuxu:
lonmuueckoe cmekio Yeenuuenue Mukpockona, kpam: 64 —
1280 Okynsaper: WF16x Obwvexkmussi: 4x, 10x, 40xs
(noonpyaicunennwlli) Pesonveepuas conosxka: Ha 3 00vbekmusa
Tun nooceemxku. 3epKano uiu cemoouood Pacnonoogicenue
nooceemku: eepxmsis u HuUdICH Mamepuan Kopnyca: memain
[ Ipeomemuwiti cmonux, mm: 90 Ucmounux numanus.: 220 B/50
'y Yucno mecanuxceneu: 1

11.00

Yuebnas nabopamopus no
HelpomexHonocuu

B cocmas éxoodsim. Cencop Tun 1 ne menee 1 wm.,
0becneuusaen 803MONCHOCIb PECUCMPAYUU CUSHANA
DIEKMPUUECKOT AKMUBHOCTIU MUY (INEKMPOMUOSDAMMBbL,
OMT). Pecucmpayusi O0NHCHA 0CYUeCMEISIeMCs HeUHBAZUGHO,
cyxumu anexmpooamu. JJONNCHA UMEMbCS 803MONCHOCHLL
KpennieHust K pyKe 4eilogexd, 4mo 00INCHO 0a8amy
603MOIICHOCHb PE2UCPUPOBAMb ITIEKMPULECKYIO
axmueHoCcmu Muluiysl 8 0b1acmuU, HA0 KOMOopoul
pacnonacaemcs kpennenue. Ipu nanpsiscenuu Moviuiiyol
Qonicna Obimsb 0becneyena 803MONCHOCHb HADII0OEHUs
myunocmu cuenana (m.e. npucymemeue IMI), npu
paccrabnenuu mviuysl - ee omcymemeue. Cencop Tun 2 ne
Wmenee 1 wm., obecneuusaem 603MOACHOCHb PeUCMPAYUU
cuenana pomonnemuzmozpammol (DIII) onmuueckum nymem,
3a cuem usMeHeHUs: OMPANCEHHO20 OM KPOBEHOCHBIX COCYO08
ceema, 0Obem KOMOPbIX UBMEHSIEMCsL ROO 8030€LiCMEUeM
nynvcosoii goanwl. CeHcop 0ondicer Obimb obecneyeH
603MONCHOCIBIO KPENieHUs: K NOOYueyKe Naibld 4elo8exd.
Cencop Tun 3 ne menee 1 wm., obecneuugaem 603MOHCHOCMb
pecucmpayuu cuenana snekmpoxapouocpammol (IKI) ne
uneasusnvim cnocooom, pecucmpayuu 1, I u Il omeedenuil.
Cencop Tun 4 ne menee 1 wm. obecneuusaem 603MOACHOCHIb!
pecucmpayuy CUSHaNA KOHCHO-2AIbBAHUYECKOU PeaKyuu
(KI'P), pecucmpayus Komopozo ocyuwjecmensiemcs Ha
nOCMOAHHOM MOKe; NOOKNIOYEHUs. K Mey Y4el08eKd C
nomowwio cyxux snekmpodos. Cencop Tun 5 ne menee 1 wm.,
0becneuugaem 603MOACHOCHIb: PeUCMPAYUL CUSHATLA
baexmpuueckou akmugnocmu moszea (33I) ¢ nomowvio cyxux
HeUHBA3UBHBIX DNEKMPOO0E; PEUCMPAYUL ITIEKMPULECKOU
axmuenocmu pazusix ooneti mosea. Cerncop Tun 6 ne menee 1
wim., obecneuusaem 603MONCHOCHb. PELUCMPAYUU CUSHANA
Kkonebanus epyonoil knemxu (Cencop ovixanus); onpeoeneHus
uacmomol ObIXaHust. Ycmpoucmeo 01 coopa OanHbIX Om
CeHCOpOo6 U nepedayu Ha NePCOHANbHBIL KOMIbIOMED
0becneuusaem 803MoNCHOCMb cOOPA OAGHHBIX OM
MOOKIIOUEHHBIX K HEM) CEHCOPO8 U OMNPABKY NOTYYEHHbIX
Oannvix Ha IIK. [lookmouenue yenmpanvrozo mooyns Kk IIK
00101CHO ocywecmenimscs ¢ nomouvio USB-kabens.
Yempoticmeo ona coopa dannvix 0ondicHo umems
eanveanuyeckyro uzonayuto om 11K, obecneuusamo
603MONCHOCHb OOHOBPEMEHHO20 NOOKIIOUEHUS 61I0Mb 00 4
cencopos. Kaoicoviil uz 6xo006 Ycmpoiicmea ons coopa
OaHHBIX OONINHCHO UMEMD 2ATbEAHUYECK)TO UZ0TAYUIO
(0becneuenue MeNCKAHANbHOU 2ANbBAHUYECKOU U0TIAYULL).
Ilooknouenue cencopos Kk Yempoticmsy 05t coopa OaHHbIX
oCYIecmensiemcs ¢ NHOMOWbIO CREYUATUZUPOBAHHBIX

azvemos muna LEMO, obecneuusarowux npaguibHOCmb

2.00
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MOOKIIOUEHUS, PA3bEMA U CHUNCAIOUUX PUCK CTIVYATIHO2O
Kacanus pazvemos mokonpogoosyux uacmetl, a maxoice
0Oecneuugarouwux 3auumy om HeCaHKYUOHUPOBAHHO20
nOOKIIOUEHUs. K RPOU3BObHBIM yempoticmeam. Mooy
«Knonkay ne menee 1 wim., obecneuusaem 603MONCHOCHIb:
pasmemxu pecucmpupyemuix cuenanos. Konuuecmeo
pasmevaemvix COCmMosiHULL CUSHANA QONNCHO Oblmb He MeHee 3-
X paznuunblx kamezopuil.  Yempoticmeo 0t pecucmpayuu
apmepuanvrozo dasnenust ne menee 1 wm. Memoouyeckoe
nocodue, Komopoe O0IICHO codepaicamsb He meHee 30
l1a6OpaAmMoOpHIX/NPAKMUYECKUX/OEMOHCMPAYUOHHBIX pabom.

upposas nabopamopus
1o sKon02UU

Obecneuugaem npogedeHue yuebHo20 IKOI0SUECKO20
\Monumopunea uncmpymenmanviubimu memooamu. Habop
MpUMeHAemcst npU U3yYeHUuU IKOL02UU, OUOLO2UU, XUMUL,
eeocpaguu u npupodosedenus, a makice Ois
UHOUBUOYAILHBIX UCCAEO08AHUSL U NPOEKMHOU OesimelbHOCMU
wkonvHukos. Komnnexmayus: Becnpogoonoii
MYTbMUOAMUUK NO IKOA0SUHECKOMY MOHUMOPUHZY € 8-10
BCMpOeHHbIMU OamuuKkamu. JJamyux Humpam-uoHo8 Jamuux
1opuo-uoros Jamuux pH ¢ ouanasonom usmepenus He yce
uem om 0 0o 14 pH Jlamuux érasicnocmu ¢ OuanazoHom
usmepenus 0...100% Jlamuuk oceewgennocmu ¢ OUanazoHom
usmepenust ne yoice yuem om () 0o 180000 nx [Jamuux
memnepamypul ¢ Ouana3oHom usmepenus ne yoice yem om -20
00 +140C Jlamuuk 31exmponpogooumocmu ¢ OUAna3oHaMu
usmeperust we yoce uem om 0 0o 200 mxCm; om 0 0o 2000
wmrCm,; om 0 0o 20000 mxCm [lamuux memnepamypoi
OKpYAHCcaroujeli cpedsl ¢ OUANA30HOM USMEPEHUsL He YIice Yem
om -20 0o +50C OmoenvHvle Oamuuxu u MyITbMUOAMYUKIL:
Vlamuuk 368yKa ¢ yHKYUel uHmMe2pupo8anus ¢ OUAna3oHom
usmeperus yacmom He meree wem om 50 I'y 0o 8 kl'y;
V]amuuk 8nasxcHocmu nouesl ¢ OUANA30HOM USMEPEHUS He Ve
uem om (0 0o 50% Jlamuux oxucu yenepooa ¢ ouanazonom
usmepenuss ne yoice yem om 0 0o 1000 ppm Myrvmuoamuux
onmuueckou NIOMHOCMU U MYMHOCIU CO 8CIPOEHHBIMU
Oamuuxamu. Jamuux onmuueckou nromuocmu 470 um ¢
Ouanazonom uzmepenus om 0 0o 2 D Jlamuux onmuueckoii
nromuocmu 525 um ¢ ouanazonom usmeperusi om () 0o 2 D
Vlamuux onmuueckoil nnomuocmu 630 HM ¢ OUaAnazoHom
usmepernuss om 0 0o 2 D Jlamuux mymnocmu pacmeopos ¢
Ouanasonom uzmepenus om 0 0o 200 NTU Axceccyapul:
Kabenv USB coedunumenvusiil (2 wim.) 3apsaonoe
vempoticmao c kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Cmepowcenb 0 3aKpenjienus 0amyuxos 6
wmamuee Kpamkoe pykosodcmeo no sxcniyamayuu
yupposoii 1abopamopuu [lpoepammnoe obecneuenue
Memoouueckue pexomenoayuu He menee 20 pabom Ynaxoexa
Hanuuue pycckosizbluHo2o caima noooepicku, Harudue
6LOeOpONUKO8.

4.00

upposas nabopamopus
no gusuonocuu
(npounbbill yposeHs)

Obecneuusaem npogedeHue Uccie008anus no
(DYHKYUOHUPOBAHUIO YETI0BEUECKO20 OP2AHUZMAL.
Komniekmayus: Becnpogoonot Myismuoamyux no
uzuonozuu ¢ 5-10 gcmpoennvimu damuuxamu. lamuux
apmepuanvrozo oasnenus (0...250 mm pm. cm.) Jamyux
nynsca ¢ ouanazonom usmepeHus He yace yem om 30 0o 200
VO/mun Jlamuux memnepamypul meia ¢ OUana3oHom
usmepenust ne yoice yuem om +25 oo +40C [Jamuux uacmomoi
OblxaHUsl ¢ OUanazoHom usmeperust we yice yem om 0 oo 100
YUKTI06/MUH J{amyuk ycKopeHus ¢ nokazamensimu +2 g; +4 g;
+8 g Omoenvhvie ycmpovicmea: Jamuux IKI ¢ ouanazonom

usmeperust we yoce yem om -300 0o +300 mB) JJamuux

2.00
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cunomep ¢ ouanazonom uzmepenus He yoice wem om 0 0o 40 H
V{amuux oceewjeHHOCU ¢ OUANA30HOM USMEPEHUS He Yiice
uem om 0 0o 180000 ax Axceccyapwi: Kabeno USB
coedunumenvrulil 3apsaonoe ycmpoiicmso ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOBOOCMB0 NO IKCHIyamayuu yugposot rabopamopuu
[Ipoepammnoe obecneuenue MemooduuecKkue pexomeroayuu
e menee 20 pabom Hanuuue pycckoasviunoeo caima
nooddepacku Hanuuue eudeoponuxos.

HaunmenoBanue paznena:
"KommnbroTepHoe
o0opynoBanue"

MuozcoghynkyuonanoHoe
ycmpoticmeo (npunmep,
ckaHep, xonup)

Tun ycmpoiicmea: Muoeogynkyuonansroe ycmpoucmeo
(MDY); llsemnocmo neuams: uepno-oenas; Texnonoeus
nevamu: snekmpozpaguueckas (1azepuas, c6emoouoonas),
Dopmam neyamu: ne menee A4; Tun ckanuposanus:
npomsiCHbI/NIaHemHbL; BO3MONICHOCIb CKAHUPOBAHUSL 8
bopmamax: ne menee A4; Cnocob nooxnroyernus: LAN, Wi-
Fi, USB

4.00

\Hoym6yk

Dopm-gaxkmop. nHoymOyk,; Pazmep ouazouanu: ne menee 15.6
Orotimos,; Paspewenue sxkpana: Full HD, Quad HD unu Ultra
HD,; Obwuti 00vem yCmanosieHHOU onepamugHotl NamamiL:
e menee 8 I'oatim; MaxcumanvHulil 06wuil
noododeporcusaemulil 00veM OnepamudHoOU NaAMIMuU. He meHee
16 [6aiim; Obvem SSD naxonumens: ne menee 240 I'bauim,
becnposoonas cesnzb: Wi-Fi; Konuuecmseo ecmpoennvix 6
kopnyc nopmos USB: ne menee 2, uz xomopuix He menee I
0o01cHo 6btmy USB eepcuu e Hudice 3.0, Paspewenue 630-
kamepwl, Mnuxcens: e menee 0.3; Bcmpoennvlil Muxpogon;
[Knaguamypa ¢ packiaokotl 4 MapKupoeKoul Kiasuiu
OWERTY/HUI]YKEH; IToddepacka cmandapmos
0ecnposoonou ceasu: 802.11a/b/g/n/ac;

I Ipoussodumenvrocms npoyeccopa (3HaveHue noKa3amerst
«CPU Mark» no mecmy «Laptop & Portable CPU
Perfomance» http.//www.cpubenchmark.net/laptop.html): ne
menee 5000 edunuy,; Haruyue manunynamopa mviuib 8
Komniekme: da; Ycmanosnennas onepayuonHas cucmema ¢
epaguueckum noav308amenbCkum unmepgheicom, ceedenus o
KOMOPOM GKIIOUEHBL 6 eOUHBLI Peecmp POCCULICKUX NPOSPAMM
071 DIEKMPOHHBIX BLILUCTUMENTLHBIX MAWUH U 043 OAHHBIX,
Yemanoenennoiii nakem ogucnozo npoepammuoco
0becneuenus, COBMeCmumMo20 ¢ YCMAaHOBIEeHHOU
onepayuonnol Cucmemo, c6edeHust 0 KOMOPOM GKIIOUEHbL 6
eOUHbLLL peecmp PoCCUtICKUX NPOSPAMM OJisL JLeKMPOHHBIX

BbIUUCIUMENbHBIX MAUUH U O3 OAHHBIX.

8.00




