KOMU PECITYBJINKACA BEJOJIAH, HAYKA [TepoMy 3aMeCTHTEIO reHepaNbLHOTO
JA TOM 103 NOJTMTHKA MUHUCTEPCTBO

MHUHHUCTEPCTBO OBPA3OBAHNS, HAYKH AHpEKTOPa OrAY «CDOH'[L HORRUS (I)OpM
I MOJOJAEAKHOHN MOJIUTHKH pa3BUTHUA OGpEBOBElHI/IS{» — JUPEKTOpY
PECIIYBJIHNKH KOMH
LHEHTpa HH(JpOpMaI_[PIOHHO-aHaJIHTH‘-IeCKOFO
K.Mapkca yi., 210, r. CpikTbiBKap. U TIPOCKTHOI'O COIIPOBOKIACHHUS
Pecnybnuka Kovu, 167982
Ten.: (8212) 257-000
(pakc: (8212) 304-884
e-mail: minobri@minobr.rkomi.ru P.D. EmeBy

ALODLADAA, x: Ld-1%/00-#

O npenocTaBieHUH 3aKIIIOYEHHS O COOTBETCTBHH
HUH(]paCc [PYKTYPHOTO JINCTA

YBaxaemslit Poman ®enoposu!

B coorsercTBHM ¢ PeryiaMeHTOM IO OCYIIECTBJICHHIO MEPONPUSTHH s
OCHAlIZHUA 001meoOpa3oBaTelIbHbIX OPraHU3aAl|H, PACIIONOKEHHBIX B CENbCKOil
MECTHOCTH W MallbIX ropojaax o000pyJdoBaHHEM, PAacXOIHBIMH MaTepHalaMM,
CpencTBaMM OOYYEeHMs M BOCIUTAHUS C LEJIbIO CO3MaHHs W (PYHKIHOHHUPOBAHMSI
LHEeHTPOB 00pa3zoBaHU €CTECTBEHHO-HAYUYHOU 7§ TE€XHOIOTHYECKOM
HamparjgeHHocTel  «Touyka pocTa» B paMKax perdoHalbHBIX  [POEKTOB,
obecleYMBaIOMMX JOCTHKEHHE LleNiell, oKasarteell u pesyibrara (eaepanbHoro
npoek1a «CoBpeMeHHas IIKOTa» HalMOoHaIbHOro npoekta «Obpasosanue» B 2022
roay, IIpOCUM MNPEJOCTABUTH 3aK/IIOUYEHHE O COOTBETCTBHH HH(PACTPYKTYPHOTO
JIMCTA 2JIMHOM TEXHOJIOTMYECKON cpejie HallMOHAIBHOTO MpoekTa «O0pazoBaHue.
WudpecTpyKTypHBI TUCT MPEJICTaBICH B IPUIOKEHUH K JAHHOMY [TUCHMY.

IToareepxaaem, 4To npuiaraeMeld HHPPACTPYKTYPHBIH JUCT COOTBETCTBYET
MHQPACTPYKTYPHOMY JIMCTY, Pa3MEINEHHOMY M IpPeIBapUTENILHO 0100pEeHHOMY
DenepanbHBIM ONEPATOPOM B MOACHCTeME «YTHpaBieHHe HHPPACTPYKTYPHBIMH
nactanmy CVYTIJL.

Panee nampasieHHoe mHMcbMO MuHHMCTEpCTBA 00pa3oBaHUs, HAYKH WU
MonoaeKHONH monuTuky Pecnydnuku Komwm ot 14.01.2022 r. Ne02-17/00-2 «O
NPEeJOCTABJIEHUH 3aKIIOUYEHUSI O COOTBETCTBUM MHQPACTPYKTYPHOTO JIUCTax»
[IPOCHIM OTO3BaTh OT PacCMOTPEHHUSI.

[IpunoxeHue:
1.  HMadpactpykrypHbiii nuct Ha 27 1. B 1 2K3.

3aMecTUTeh MUHHCTPA 6)6% O.A. Xosonos

Casuna K)nusa AnaTonbeBHa,
8(8212) 301-660 (106. 345)
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HudgpacTpykrypHslii tuer

[Ipunoxenne 1

K IIACBMY O COIVIaCOBaHUHU
HUH(DPACTPYKTYPHOTO JIHCTA

Ne|  HaummenoBanme Kparkne npumepnbie Exnanua KosmmuecTBo
n/nf  odopymoBaHus TeXHHYECKHE XaDAKTePHCTHKH | H3MepeHus
(PBIIO) (PBIIO)

HanmenoBanue nanpasienns: «basoBast (00513aTeJbHAS YACTE)»

Haiumenoranue paszena: ((ECTGCTBCHHOHay‘IHaH HaImpaBJICHHOCTL »

[Mudpopas
nabopaTopus
1o pusuke
(YUEHHUCKCKas )

ObecrieunBaet BBIINOJIHEHHE
9KCIIEPUMEHTOB 110 TeMaM Kypca
(hH3HKH.

Kommnexrarms:

becnipoBojtHOl  MyJIBTHAATUHK
o Qu3uKe ¢ 6-10 BCTPOECHHBIMU
JATUYHKAMH:

[TudpoBoit raTunk Temneparyphbl
C JMana3oHOM M3MEpeHHsl He
yxe yeM ot -20 1o 120C
Ludporoii JaTunk abCoIOTHOTO
JIaBJICHHUSI c JHana3onom
u3MepeHus He yxe dem ot 0 0
500 xIla

JlaTauk MargdTHOro IO ¢
JMAara3oHoM M3MEpEeHHs He YiKe
yeM oT -80 10 80 MTn

Hatunk HalpsKeHUs c
JIMAa30HaMH U3MEPCHHS HE YIKe
yeMm oT -2 1o +2B; ot -5 mo +5B;
or-10 10 +10B; ot -15 no +15B
JaTguk Toka He yke ueM oT -1
mo +1A

JlaTunk aKCeJIEpOMETP C
IoKazaTesIMH He Melee yeM: £2
g, t4g +8¢

OTnenbHBIE yCTPOHCTRA:

USB ocumutorpad He menee 2
Kanaia, +/-10 B

Axceccyapsnl:

Kabtens USB coemunuTebHbIIH
3apsjiHoe YCTPOHCTRO ¢ Kabemem
miniUSB

USB Apmantep Bluetooth 4.1
Low Energy

Kouerpykrop mist nposeaeHust
YKCIIEPUMEHTOR

Kpatkoe  pyKOBOACTBO MO

IIIT.

18.00




—

n/m

Hanmenoranue
odopyaoBaHus
(PBITO)

KpaTtkne npumepusie

TEXHHYECCKHE xapaxrepucrmm
(PBIIO)

Exnauma
H3MepeHus

Konunuecrso

ITporpammuoe obecneuenie
Metonudeckue pekoMeHALMH
(40 paGor)

Haymaue pycckos3sI9HOTO caiita
NOIIEPIKKH

Hanuume BHACOPOIIHKOB.

[Mudporas
nabopaTopust 1o
XUMHH
(yueHuueckas)

OGecneunBaeT BBITOJIHEHHE
1a00paTOPHBIX paboT M0 XUMHH
Ha YpOKax B OCHOBHOH ILIKoOJIE U
HPOEKTHO-HCCIIENOBATENLCKON
JIeATEIBHOCTH yUalxcsl.
Kommexrarust:

becnporojiHOit  MyJbTHAATUHK
10 XHMHH ¢ 3-Ms BCTPOCHHBIMH
JATIAKAMM:

Hatuuk pH ¢ gwanasonom
u3MepeHust He yxe yem ot 0 0
14 pH

JlaTuuk  2IEKTPONPOBOAMMOCTH
C JMana3oHaMW H3MEPEHHUs He
yke yeM ot 0 10 200 MxCwm; o1 0
1o 2000 mxCwMm; ot 0 g0 20000
MKCM JlaTuuk TeMmIeparypbl ¢
JUANla30HOM H3MEpeHHs He yiKe
yeM ot -20 no +140C
OTnenbHbIe JaTYUKH:

JlaTuK ONTHYECKOH MIOTHOCTH
525 am

AKkceccyapsl:

Kabenr USB coenunutenbublit
3apsannoe ycTpoiicTo ¢ kabenem
miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

Kparkoe  pykoBOJACTBO 110
AKCILTyaTaALHH i poBoit
nabopaTtopuu

Habop naGopaTopHoil ocHacTKH
[Iporpammuoe obecrieuenue
Meronyeckne peKoOMeHAALNUH
He MeHee 40 paboTt

Hanmuume pycckos3baHOro caiira
HOUIEPIKKH

Hannune BUICOPOIHKOBR.

IIT.

18.00

[Hudposas
‘1abopaTopHs 110
Ouostorun
(yyeHH4eCKas )

ObecnieunBaeT BBIMTOJIHEHHE
na0opaTOpHBIX padoOT Ha ypokax
1o OMOJIOTHM B OCHOBHOMH HIKOJIE
U MPOEKTHO-UCCIEI0BATEIBCKOI
JCATEIBHOCTH YHaIHXCH.
Kommuekraums:

becipoBogHOIT  MYIBTHAATYHK

mT

18.00




Ne | HammenoBanme KpaTtkue npumepnsre Exnauna Koan4ecrso
n/u,  obopyaoBaHus TeXHHYECKHE XADAKTEDHCTHKH | H3MepeHHs
(PBI1O) (PBITIO)
no OHOJIOrHI c 5-10
BCTPOEHHBIMH JIATYUKAMH:
Harunk BIIJKHOCTH v
JHAIa30HOM H3MEPEHUs
0...100%
JaTuuk OCBEIIEHHOCTH c
JMara3’oHOM H3MEpPEHHs He YiKe
yem ot 0 go 180000 nx
Hatunk pH ¢ jaumanasoHom
H3MEPEHUs He yxke yem oT 0 10
14 pH
Jlarunk TEMIIEPaTypbl ¢
JAMAIa30HOM H3MEpPEHMs He YiKe
yeM ot -20 o +140C
Jatunk TeMIlepaTypbl
OKpYy Karoliei Cpeibl c
JUAra3o0HOM H3MEpPEeHHs! He YKe
yeM 0T -20 1o +40C
AKceccyapsl:
3apsAaHOe YCTPOKHCTBO ¢ KabeaeM
miniUSB
USB Apantep Bluetooth 4.1
Low Energy
Kparkoe PYKOBOJICTBO 1o
DKCILTyaTalliu nupposoit
nabopaTopun
[luppoBas  BHZeoOKamepa ¢
METaJTHIECKUM [ITaTHBOM,
paspemienne  He MeHee 0.3
Miukc
ITporpammuoe obecnedeHue
Mertoauueckie  peKOMEH alin
ne Menee 30 pador
VYnaxoeka
Haymune pycckos3slMHOTO caifta
HOUIEPIKKH, HaJIn4une
BUJICOPOJIMKOB
2 Hamwvenopanue paszmena: «Komnbiotepaoe 060pyposanie»
Moy Tumn yerpoiictra: IIT. 6.00
(mpuHTEp, MHoro()yHKIIHOHATEHOE

CKaHEp, KOIUp)

ycTpoicTtBo (MOY);

[lBeTHOCTE  meYaTh:  YepHO-
Oenas;

TexHosorus neyaru:
aNieKTporpaduyeckas (azepHasi,
CBETOIHMO THAS);

@opmar neuvatu: He MeHee A4,
Tun ckanupoBanus:
TPOTSKHBIH/TIIAHIIC THBIIH
Bo3MOKHOCTE CKaHMpPOBAaHUS B
(dopmatax: He MeHee Ad;




Ne | HanmenoBanme Kparkue npumepusie Exnanna Konnuecrso
n/n|  odopyroBaHus TeXHHYECKHE XADAKTePHCTHKH | H3MepeHHs
(PBIIO) (PBIIO)
Cnoco6 mopiiouenus: LAN,
Wi-Fi, USB
HoytOyx D®opm-pakrop: HOYTOYK; IIT. 18.00

Pasmep jmaronamu: He Menee
15.6 r0iMOB;

Pazpemenne skpanma: Full HD,
Quad HD unu Ultra HD;

OO0muit oObeM yCTaHOBIEHHOM
OIEPATHBHON MaAMSTH: HE MEHEE
8 I'GaiiT;

MaxkcumanbHbBII oO1mmit
[10/1ePYKUBACMBIH o0beM
OIEPATUBHON IMaMATH: HE MeHee
16 I'Gaii;

Ob6vem SSD wnakomuTens: He
Menee 240 I'Gaiirt;
becnposoanas cesa3p: Wi-Fi;
KoyinyectBO  BCTPOGHHBIX B
Kopiyc noproB USB: He menee
2, W3 KOTOPBIX He MeHee |
nomwKkHo OpiTe USB Bepcun He
Huke 3.0;

Paspemnienue BI0-KaMephl,
Mrnukcens: He MeHee (1.3
BeTpoennslii MUEKPO(OH;
Knasuarypa c¢ packnagkoit wu

MapKHPOBKOH KJTABHIII
QWERTY/MIIYKEH;
[ojutepikka CTaHJAapTOB
OecnipoBoiHOM CBSI3U:
802.11a/b/g/n/ac;
[Tpou3BOAUTENILHOCTE
npolieccopa (3HavyeHHE

nokazatenst «CPU Mark» mno
tecty «Laptop & Portable CPU
Perfomance»
http://'www.cpubenchmark.net/la
ptop.html): He wmenee 5000
€TMHHMIL,

Hannume manumynsTopa MBbIb
B KOMILJIEKTE: J1a;
VYcraHoBlieHHas  oneparnuoHHas
cUcTeMa c rpauyecKum
[10J1b30BATENbCKUM
uHrepeiicom,  CBeIEHHA O
KOTOPOM BKJIKOYEHBI B €UHBII
peecTp POCCHHCKUX 1IPOIpaMMm

115 3MEKTPOHHBIX
BBEIUMCIIMTEILHEIX MAalluH U 0as
JIAHHBIX;

VYeTaHoBIEHHBIN naKer




HanmenoBanue

Kparkue npumepnbie Exnnuna Koau4gectro
n/n|  obopyxoBanus TeXHHYECKHE XaPAKTEPHCTHKH | H3MepeHus
(PBITO) (PBIIO)
oucHoro IPOrPaAMMHOI0
obecrievyeHusl, COBMECTHMOIO ¢
YCTaHOBJIEHHOH  OIEpalHOHHOMH
CHCTEMOI, CBEJACHHA O KOTOPOM
BKJIFOUCHBI B €/IMHBIH peecTp
POCCHHCKHX  mporpaMm  Juis
DIICKTPOHHBIX BBIYUCIHTEIbHBIX
MalliH U 0a3 JaHHBIX.
Haumenosanue nanpasienns: «/lonosmnunrennnoe 060pyaoBanme»
1 | Hammenosanue pasnena: «KommbrotepHoe 060py10BaHue»
2 | Haumenosanne paspena: « TexHomornueckas HalpaBIeHHOCTDY
OfipasoBarenpHbii | OGpazosare1bHbIil Habop HIT. 20.00
Habop A JI0JKeH OBITH Ipe/iHa3HAYEeH JIIs
H3yUYCHHS H3y4eHHAd POOOTOTEXHHUCCKHX
MIOTOKOMIIOHEHTH | TEXHOJIOIHIA, OCHOB
BIX HH(QOPMALMOHHBIX  TEXHOJIOTHI
pOoUOTOTEXHUYECKHX | U TEXHOJOIMH MPOMBIIJIEHHOMN
CHCTEM H ABTOMATH3ALUH, a TaK¥Ke
MAHHMIYSIHOHHBIX | TEXHOJIOTHH IIPOTOTHIIHPOBAHHUS
poboToR U aIJIUTHBHOIO [POM3BOJICTRA.

B cocras Halopa J0KHBI
BXOJIUTh  KOMILIEKTYIOIIHE H
YCTpOHCTBA, obajaromue
KOHCTPYKTHBHOH, anmapaTHoOH U
IIPOrpaMMHON COBMECTHMOCTBLIO
JPYT € APYTOM.

1) Kommuexr

KOHCTPYKTHBHBIX 3JIEMEHTOB H3
METaJllla H IJIaCTHKa JU1A

cOopku MOJIeIeH
MaHHITYJIAIHOHHBIX pOGOTOB C
YIJIOBOH KUHEMaTHKOII,
IJIOCKOIIapaluIeIbHOI
KMHEMAaTUKOM, Delta-
KUHEMATHKOM.

2)  HMHrennexrtyaabHBIH
CEPBOMO/1YJIb Cc

HHTEIPUPOBAHHOI CHCTEMOM
VIpaBJICHUS - HE MeHee 7IIT.
CepBoMo/1yib JIOIKEH
obJragarh HHTETPUPOBAHHOI
CHCTEMOi yIIpaBJICHUS,
obecrieunparoein 00paTHy
CBSI3b HITH KOHTPOJITb
rapamMeTpoB - TMOJIOKEHHE Baja,
CKOPOCTb BpallleHUsl, Harpyska
IIPHBO/IA, a TaKKe
obecrieynBaroIei
BO3MOJKHOCTD
IIOCJIEJOBATSIILHOTO
HOJIKIIFOYESHUS JIPYT C JIDYTOM H




Ne|  laummenoBanme KpaTtkne npumepubie Ennanna Koamuecrro
n/n  0bopymoBaHus TEXHHYECKHE XAPAKTEPHCTHKH | H3MepeHus
(PBIIO) (PBIIO)
YIPaBJICHUS CEPBOMOIYIISMH 10
TIOCIIEIOBATEIEHOMY
Oy [y IIIEKCHOMY

ACMHXPOHHOMY HHTep(eiicy.

3) PobororexHuueckuit
KOHTPOJIJIEDP, TIPEICTABIISIOIIMIA
CO0O0H MOZAYIBHOE YCTPOHCTBO,

BKITIOYAIOLIEE B ceOst
O/ITHOITIATHBIH

MHKPOKOMIIBIOTEP JUIST
BBITTOJTHEHUS CJIOYKHBIX

BEIYHCIIATEIBHBIX oneparmi,
nepugpepuiHbIi KOHTPOJIIED
JUIsL  YIIPABJIGHHS  BHEUIHUMU
yeTpoiicTBamu 5§ IaTy
PacIIMpEeHUs IS OIKITIOUCHUS
BHENIHMX yCTpoicTB. Moaynu
POOOTOTEXHUUECKOTO
KOHTpoJIepa I0/KHBI 00J1a1aTh
OJIHOBPEMEHHOMH
KOHCTPYKTHBHOH, alnapaTHOH H
MIPOTPaMMHON COBMECTUMOCTBIO

Jpyr ¢ APYTOM.
PoboTorexunyeckuit
KOHTpoJUIEp IOJDKEH

YJIOBJIETBOPSTE  TEXHHUYCCKHM
XdpaKTepPUCTHKAM: KOJI-BO sIJIEp
BCTPOCHHOTO

MHUKPOKOMIILIOTEpA - HE MeHee
4, TakTOBas yacToTa AIApa - HE
menee 1,2 I'T1, o6nem O3V - ne
MeHee 512 MO, Hanuuue
unrepdeiico - SPI, 12C, 1-wire
TTL, UART, PWM, nudpossie
- He McHee 16 T M aHAJIOrOBBIE
[OPTHl - HE MEHee § T ams
IOIKJTIOUEHUS BHCIIIHUX
YCTPOMCTB, BCTPOEHHBIH
Mukpodon, a taxxke WiFi unn
Bluetooth a1 xomMMyHUKaAIUH
CO BHEIIHUMH YCTPOHCTBAMH.

PoGoToTexHuyeckmii

KOHTpOJUIEp JIOJIZKEH
obecreunBaTh BO3MOYKHOCTB
IIPOrpaMMHPOBAHHS c

IIOMOLILIO  CPEICTB  S3BIKOB
C/C++, Python u cBoboaHo

pacnpocTpaHsieMoi cpe/ibl
Arduino IDE, a  TaKKe
yIIpaBJICHHUS MOJIEJISIMA

pO60TOT€XH HYCCKHX CHCTCM C




Hanmenopanme Kparkue npumepubie Exunnuna Koau4ecrso
n/n|  obopyxoBaHus TEXHHYECKHE XaDAKTEePHCTHKH | H3MepeHHs
(PBITO) (PBIIO)

oMouiero cpeas ROS.
4)  TIporpammupyembIii
KOHTpoJIep - He MeHee lmr.

ITporpammupyembiit

KOHTpOJLIED JIOJIKEH
HpeACTABISI T coOoH
BBIYHCIIUTEIILHBIH MOJYJIb,
obagarommm HU(PPOBEIMHU
NopTaMH - HE MeHee § T Hu
aHaJIOrOBBIMH  TIOPTaMH - HE

MeHee 16 mT, uHTepdeiicamMu
UART, I2C,SPI, TTL, a Taxxe
MOJyJIeM OeclpoBOIHOI CBSI3H
tuna Bluetooth wim WiFi s

co3aanus anmapaTHO-
IPOTPAMMHBIX ~ PEIICHHH |
""ymHbIX/cmapT!"'!-
YCTPOHCTB Ui pa3paboTku
peleHnii """ UuTepHeT
Bereit"""".

5) TIlnara pacupeHust
IPOrPaMMHUPYEMOT0

KOHTpOJIIepa — He McHee lmiT.
[Inata pacmmpenns JI0JoKHA
obecrieunBaTh BO3MOJKHOCTH
MOAKIIIOYEHHS YHHBEPCATHHOTO
BBIYUCIIUTENLHOTO  MOAYIS K
CETH II0CPEJCTBOM HHTepdeiica
Ethernet. Ilnara pacmupenus
JolpkHa — obnajgate  1opTamu

BBO/Ja-BbIBOJa 1A
NOJKIIOYEHUs  IHU(POBBIX W
AHAJIOrOBBIX YCTPOMCTB — HE

menee 40 wt, uatepdeiic SPI u
BO3MOJKHOCTBIO  MOJIK/TFOUEHHs
BHEIIHEN KapThl MaMSTH.

6) Monayns TEXHUYECKOTO
3peHus, IpeACTaBIIAIOMINI
coboii  yctpoiictBo Ha Oase
BBIYMCITUTEIILHOTO

MHKPOKOHTPOJLIEPA u
WHTErPUPOBAHHOH KaMephl,
odecrneuynBaronee

paclio3HaBaHue MPOCTEHIIUX
n300paxeHH Ha Moayne 3a
cyer coOCTBEHHBIX
BBIYMCIIUTELHBIX

BO3MOJKHOCTEH - He MeHee 11T,
Moayar TeXHHYECKOro 3peHHs
JIOJIKEeH obecrieunBaTh
BO3MOYKHOCTbL KOMMYHHKAIHH C




z

n/n

HanmenoBanue
nbopyaoBanus
~_(PBIIO)

Kpartkne npumepusie
TeXHHYECKHE XapaKTePHCTHKH

(PBITO)

Ennnnna
H3MepeHNs

KOHHHCCTBﬂ

aHaJIOr UYHBIMH MOZYJISIMH
MOCPEJCTBOM IIHHBI Ha Oase
110CJIE€/0BATEIBHOT0

uHTepdeiica C LB
JanpHeimei nepeaun
Pe3yabTaToB H3MEPEHUH
TPYIIIBI MOyJIeH Ha
YIPaBIAOLIEe BBIYUCTHTEIBHOE
YCTPOMCTBO, MOJAKIKOUYEHHOE K

JaHHOU LM HE.
Mozyas TeXHUYECKOTO 3peHus
JOJIKEH o0ecreunBarh
BO3MOYKHOCTE  OCYIIECTBIATE
HACTPOHKY MOJYJIA
TEXHHYECKOTO 3peHHs -
HACTPOUKY 9KCIIO3UIIMH,
Oayanca OeJtoro,
IIBETOPA3HOCTHBIX

COCTaBJIAKOLIHX, rronraamn
0o0HapyKUBaeMoii obnactu
U300paKeHusl, OKpPYIJIOCTH
o0OHapy ;KuBaeMoit oOnactu
H300pakeHusl, I10JIOKEHHE
00Hapy KHBaEMBIX oOnacrei

OTHOCHTEIILHO  ApYyr  jpyra.
Mojlysib TeXHHYECKOr0 3peHHs
JIOJIKEH obecrieunBaTh
BO3MOJKHOCTb HACTPOHKH Ha
OJIHOBPEMEHHOE 0OHapyKEeHHE
He MeHee 10  pasiuuHBIX
OJIMHOYHBIX 00BEKTOB B CEKTOPE
o030pa, smbo He MeHee S

COCTaBHBIX 00BEKTOB,
COCTOSIIMX M3 HE MeHee 3
pPa3NUYUHBIX rpauuecKnx
PHMHTHBOB.

Moayns TEXHMUYECKOrO 3PCHHS
JIOJDKEH o0JiamaTh

BCTPOEHHBIMH HHTepdeiicaMu —
USB, UART, 1-wire TTL, 12C,
SPI s KOMMYHMKallMM €O
BHELIHUMH  MOJKIIOYaeMBIMH
YCTPOHCTBAMH.

7) B cocraB Habopa J0JKHBI
BXOJIUTh 1 ppoBbIe
HH(pOpPMaIOHHO-CCHCOPHBIC
MO/LyJIH, IIPEJCTABIISIOIIHIE
coboif  ycrpoiictea Ha 0ase
IPOrPaAMMHPYEMOr0
KOHTpOJLIepa u
WU3MEPHUTEIIBEHOTO HJIEMEHTA.




Ne | HanmenoBanme Kparkne npumepubie Emmnnna Koanuecrso
/o  ofopyroBanus TEXHHYECKNE XaPAKTEPUCTHKH | H3MepeHns
(PBI1O) (PBIIO)
Llupposoit  Moayas  moisKeH
00J1a1aTh BCTPOCHHBIM

MHUKPOKOHTPOJLIEPOM (TaKTOBasl
JacToTa - He MeHee 16 MI'm,
IIMHA JIaHHBIX — He MeHee $§
Kbaiit), wHTepdeiicamu  mus
HOJAK/IIOUEHHSS K  BHEIIHHUM
ycTporcTBaM:  1udpoBble U
aHaJOrOBbIE  MOPTHL,  |-wire
TTL, passem Tuma  RJ.
Lludposoit  Momyns  moskeH
obecrneyuBaTh BO3MOKHOCTh

KOMMYHHKAIUH C
aHaJIOTUIHBIMH MOJLYJISIMH
[OCPe/ICTBOM IIHMHLI Ha Oase
II0CJIEI0BATEIBLHOrO

uHTepdeiica v LeJIBIO
JanbHeien nepenadu
Pe3yILTATOB H3MepeHuii
TPYIIBI MoayIei Ha

YIPARISIIONIEE BEIUHCITHTENLHOE
YCTPOHCTBO, TOAKIIOYEHHOE K
JIaHHOH LIMHE,
B cocra Habopa J0/KHO
BXOAUTH: IH(POBOH  MOIyJIb
TaKTOBOM KHOIKM — HE MeHee
3w,  uM@poBoi MOy
CBETOJAMO/IAa — HEe MeHee 3IIT,
IU(pPOBOH MOJYJIb KOHICBOI'O
[pepbiBaTeIs — HE MEHee 31T,
U(ppoBOit  MOAYJIL JAaTYMKA
Bera — He MeHee lmrT,
(P pOBOH MOJ1y/Tb RGB
CBETOAHO/A — He MeHee 11T,

8) B cocras Habopa JIOMKHBI
BXOJIUTh 3JIEMEHTHI U1 COOPKH

BaKyyMHOTO jaxsara:
BaKyyMHass [IpUCOCKa — He
MeHee 11T, IeKTpOoMarHUTHLIH
Klanmad -— He MeHee luwr,

BaKyYMHBIH Hacoc — He MeHee
lr.

9) B cocras Habopa J0JuKeH
BXOJUTH Y4eOHBIH KOMILIEKT,
BKJIIOUatoniuii B cedst vueOHoe
nocobue, Habop Oubauorek
TPEXMEPHBIX JJIEMEHTOB  JJIA
MPOTOTHIIMPOBAHUS  MoOJIeleit
MAHMITYJISIIHOHHEIX pobOTOR, a
TaKxe IIporpaMMHOE
obecrieyenre Uit paboThl ¢




Ne | Haumenosanue Kpatkne npumepusie Emnnuma KOJIH‘IECTBO—‘
n/ul  obopyaoBaHHH TeXHHYCCKNE XADAKTePHCTHKH | H3MepeHust
(PBIIO) (PBITO)
Habopom.
[Iporpammuoe odecrieyeHmne
JIOJIKHO obecneunBarth

TPEXMEPHYIO BU3YaTU3aIHIO
MO/IeITH MaHUIYIAHOHHOIO
pobGoTa (c YTJI0BOHA,
MJI0CKONApaNenbHOM U JIe/IbTa-
KHMHEMAaTHKOH) B mpolecce

padoTEI, obecrieunBaTh
HOCTPOEHUE TPOCTPAHCTBEHHOM
TPAEKTOPHUH JIBHIKCHHSI

HCIIOJHUTEJILHOTO — MEXaHH3Ma
MaHHUIYJISILHOHHOTO poborta,
BO3MOKHOCTB 3a/laHuA
[10CJIE/I0BATEIBHOCTH TOYEK JUIS
[POXOXKACHHS ~ uepe3  HHUX
UCIIOJTHUTEIBHOIO  MEXaHH3Ma
MaHHIIYJISHMOHHOTO  podoTa.
IIporpammuoe obecneuenue
JOJKHO (DYHKIIHOHMPOBATE, KaK
B OTIEIBHOCTH B BHJEC CpPebl
MOJEIHPOBAHUA, TaK H B
pexume MOHHTOPHHTA B
peanbHOM BpeMeHH pH
HOAKIIIOYEHHH MOJEIIH
MaHHILYJIATOpa  MOCPE/ICTBOM
POOGOTOTEXHHUIECKOTO
KoHTposiepa.  lIporpammuoe
obecrnieuenne JOJIKHO
obecrieunBaTh  BO3MOIKHOCTB
IIOCTPOCHHS rpaukon
3a1aHHBIX 1’} TEKYIIUX
0000IEHHBIX KOOPJMHAT
MaHUIYJISIIUOHHOTO  poboTa,
rpaMKOB 3HAYEHHIT CKOPOCTEi
H YCKOpEHUs, rpaQ)MKoB
pacyeTHbIX 3HAYECHUH Harpy3KH.
IIporpamMmmuoe obecrieucHue
JIOJDKHO  IO3BOJSITH  3a/1aBATh
110C/1e10BaTEIbHOCTD
NEPEABIKEHII  MaHHUITYJISITOpa
NOCpe/IcTBOM Habopa KoMauz B
OnmouHo-TpaduuecKom
uHTepdeiice.

YueOHoe mocobue  JOIKHO
colepykath  Marepuaibl 1o
pazpaboTike TPEeXMEpHBIX
MoJjienieil MOOMIIBHBIX poOOTOR,
MaHHIYJISIHOHHBIX POBOTOR €
Pas3JInYHBIMU THITAMH
KHHEMATHKH (yrioBast




/1

HanmenoBanue
0dopyaoBaHus
(PBITO)

Kparkne npumepusie
TeXHHYECKHE XapPAKTePHCTHKH
(PBITO)

Exnanmna
H3MepeHust

Koanuecerso

KHHEMAaTHKa, [UIOCKO-
napaijieNbHas KMHEMaTHKa,
lenera-kuHematuka, SCARA
HJIH pBblYaKHas KUHEMAaTHKa,
miatdpopma Crioapra u T.11.),
HHCTPYKIIHH 110
[POEKTHPOBAHHUIO podOTOB,
HHCTPYKIIMM W MCTOIMKH
OCYLIECTBACHUS ~ WHIKEHCPHBIX
pacyeToB IpU IPOEKTUPOBAHUH
(pacueTst HArpy3KH 51
MOMEHTOB, pacyeT MOMIHOCTH
IPHBOIOB, pacyeT MapamMeTpoB
KHHEMaTHKU H T.H),
MHCTPYKLHH [0  pa3paboTke
cHCTeM yIIpaBJICHUS H
OpOrpaMMHOI0  obecrieueHus
JUiss  yrpaslieHHs — poboramu,
MHCTPYKIIHH U METOJHKH 110
pa3pabdoTKEe CHCTEM YIIPaBJICHHS
C DIIEMEHTAMH HCKYCCTBEHHOTO
HHTEUVIEKTa W MAIHHHOTO
00yueHus..

HeTeipéxoceBoit

yueOHbI podoT-
MAHHUIYJISATOP ¢
MOJYIBHBIMH

CMEHHBIMHU HacaIKaMH

YyeOHplil  poOOT-MaHHITYIISITOP
[pe/Ha3HauYeH JUIsl  OCBOCHHS
00yUaIOIHMHUCS OCHOB
poOOTOTEXHHKH, I
[OJIFOTOBKH  00YyYalolmMXcsl K
BHEJIPEHUIO U TOCIEIYIONIEMY
HCIIONB30BAaHHIO  poOOTOB B
[IPOMBIIITIEHHOM IIPOH3BOICTBE.
Konuuectso  oceit  poGora
MaHMIYJISITOpa - YeThIpe.
[lepememienne HHCTpyMEHTa B
IPOCTPAHCTBE 10 TPEM OCIM
JIOJDKHO YIPABIATHCS MATOBBIMH
JBHIATEIISIMH. Hanpsokenne
NATAHHS IIAroBbIX JBUraTeleH
He Oonee 12 B.
Ceprojieurarelis 4eTBepToil ocu
JI0JDKEH 00ecnevyuBaTh MOBOPOT
HHCTPYMEHTA. YTOJI TOBOpPOTA
MaHHUIIYJIATOpa Ha OCHOBaHUH
BOKPYT BEpPTHKAILHOM OCH HE
menee 180 rpagycos.

JlUis omnpenelncHus IOIOKEHUS
MaHUOYIATOpAa OpPH  [OBOPOTE
BOKPYI'  BEpPTHKaJILHOH  OCH
JOJIKEH HCITOJIB30BATHLCS
SHKOJEP.

Yron moBopoTa 3ajHero Iuieda

oIT.

20.00




Ne | HaumeHnoBanne Kparkue npumepusie Eannnna Koam4vecrso
n/m  odopymoBaHus TeXHH'ICCKHE XapAKTEPHCTHKH | H3MepeHust
(PBIIO) (PBIIO)

MaHHIyJIATOpa HE MeHee 90
rpajlycos.

Yroi  nopopora  MEpeIHErO
Ile4a MaHMIYJIITOpa HE MEHee
100 rpanycos.

Jnsa  onpejenenus oJg0KeHHS
33JIHEF0 W MEepeaHero  Imed
MaHUITYJISITOpa TOJKEH
UCII0JIb30BATHCS THPOCKOIIL.

Yron ImoBOpOTa 10 HETBEPTOi
ocu He menee 180 rpaaycos.
JlojokHa ~ OBITH  BO3MOMKHOCTB

OCHAILIEHHS CMEHHBIMHA
HacaJKaMu (Hanpumep,
JiepyKaTellb  Kapadjama — HId
(pomacTepa. [pHcocKa c
CEpBOJIBUTATEINIEM,

MEXaHUYEeCKoe 3axXBaTHOEC

YCTPOMCTBO C CEPBOJBHUTATEIICM,
YCTPOHCTBO JUIs Ja3epHOM
I'PaBHPOBKHU UIIH YCTPORCTBO IS

3D-neuatn). MununmanbsHas
KOMILJICKTAIHs CMEHHBIMH
HacaJaKaMH: ITHEBMAaTHYECKHI
3axBaT (mpucocka),
MEXanM4ecKMM 3axBaT, Hacajka
JiepiKaTesb ISt

Kapas,iaia/Mapkepa/pyukH,

Hacajka MEePEXO/IHUK JUIsl
KpeTeHus! COBMECTHMBIX
KOHCTPYKTHBHBIX  JleTallel |
KOHCTPYKIIMI, Haca/Ka jaa3epHoi
I'paBUpOBKH, Hacajaka 3D-neuatu
(s paGotsl ¢ mtactukoM PLA ¢
JIHaMeTpoM HUTH 1,75 Mm).

Jomxken OBITh OCHaIIICH
CEPBONPHBOIOM TSt
THEBMATHYECKOTO "
MEXaHUYECKOI 0 3aXBaToB,

obecrneunBaONIM ~ BpaIICHHE
3aXBa4CHHOIO 00bEKTa BO BpeMs

HepeMeleHus, MOBOPOT
IepeMenaeMoro 00beKTa BOKPYT
BEPTHKAJILHOI OCH. Hist
obecreueHHs
(YHKIMOHHPOBAHUS
[THCBMATHYECCKOI'O 3axBara
JIOJKEH OBITH OCHAIIeH
BCTPOEHHOI! B KopIyc

MaHHIYIATOpa MOMIIOI.
Jlomxna  ObITH  BO3MOMKHOCTH




HaumenoBanne Kparkune npumepusie Exnnnna Koimuyecrpo
n/n  odopyaoBaHus TEXHHYECCKHE XaDAKTEPHCTHKH | H3MeEPeHHs
(PBI1O) (PBIIO)
MOJIKIFOYEHUS  JIOIOJHUTENBHBIX
YCTPOHCTB (mampumep,

TpaHcmopTepa, — peiabca A
nepemenieHus podota, MysbTa
VIOpaBjieHHus THIA JOKOHCTHK,
KaMephl MAallMHHOTO  3PEeHHs,
OITHYECKOTO JaT4MKa, MOJLyJIs
OecpOBOTHOTO IOCTYIIA).

PoGor-manumynatop JOJDKEH

obecrneunBarh [IEpeMeEIIeHHE
HacaKH B MpOCTpaHCTBE,
AKTHBAIIMHKO HacaJaKH,
BO3MOKHOCTE HOJIyYeHHs
CHTHaJIOB oT KaMephblL H
JaTYHKOB, BO3MOYKHOCTh

yYHpaBJi€eHUusd OOINOJIHHTCIIBHBIMH
YCTPOWCTBAMM.

Marepuan Kopmyca -
amoMunuil. Jluamerp paboueii
30HbI (0e3 yueTa HaBECHOIO
HHCTPYMEHTA U 4YeTBEepPTOH OCH)
He meHee 350 mm. Hurepdeiic
nonkmoueHust — USB.

JloJbkeH HMMETh  BO3MOKHOCTH
ABTOHOMHOIH padoThHI "
BHEIIHEro  ymopasineHus. Jlud
BHCIIHCI'O YIpaBJICHHA JOJIKCH
OBITb  HPEAYCMOTPEH  MYJIbT,
[NOAKIIOYaeMblil K poboTy 10
Bluetooth. YipaBJsomuit
KOHTpOJUIEP  AODKEH  OBITH
COBMECTHM co cpefoit Arduino.
VYipanisionumii KOHTPOJLIED
COBMECTHM co cpenoi
nporpaMMupoBanusi  Scratch u
SI3BIKOM ITporpaMmMupoBanust C.
Homxen obecrieunBaTh MOBOPOT
0 TMEepBBIM TPEM OCIM B
3aJaHHBI yroJl M Ha 3aJ[aHHBIH
yToJl, IOBOPOT I10 YETBEPTOH OCH
Ha 3a/IaHHBIH yroJl, IBUJKEHUE B
KOOP/IMHATHI X, Y, Z;
nepeMelieHye  Ha - 3aJaHHoe
PACCTOsHUE 110 KOOpAHHATaM X,
Y, Z, mnepemauy JaHHBEIX O
TEKyIIeM IIOJIOXKEHHH  YIJIOB,
nepejady JaHHBIX O TEKYIIHX
KOOpMHATAX WHCTPYMEHTA.
HOH}KCH oA JeP KHUBAThH
[IepeMelIeHHe B  JIEKapTOBBIX
KOOpJMHATaX M YIJIax MOBOPOTa




n/n

HanmenoBanue
odopy1oBaHHA
(PBIIO)

Kparkme npamMepHbIe
TeXHHYECKHE XaPDAKTEPHCTHKHU

(PBIIO)

Exnauna
H3MepeHust

Kosmmuecrso

ocell, ¢ 3aJaHHON CKOpPOCTBIO H
YCKOPEHHEM.

Tumet nepeMeIieHui B
JEKapTOBBIX KOOpIuHATax:
JIBHKEHUE 1o TPacKTOPHH,
JBHKEHHE 110 TIPSIMOH MEXy
JBYMS TOYKaMH,
nepenpeiruBadue  HW3 TOYKH H
TOUKY (TIepernoc 00beKTa).
Kopnye  gomxen  ObITb B
3aLHILEHHOM UCIIOJIHEHHE
(kmacca He Hinke [P20

COpaszoBaTelbHLIH
Habop 110
MEXaHHKe,
MEXaTPOHUKE U
0000TOTEXHHUKE

Habop JOKEH OBITH
npeaHasHaveH s MPOBEIEHUs
y4eOHBIX 3aHATHH 110 M3YyYEHHIO
OCHOB MEXATPOHHUKH 7
POOOTOTEXHUKH, MPAKTHUYECKOTO
PUMCHEHHUS 0a30BbIX
9JIEMEHTOB  JJEKTPOHHUKH U
CXEMOTEXHHKH, a TAKIKe
HauOosiee  pacnpocTpaHeHHOMH
ANEMEHTHOM 0a3bl U OCHOBHBIX

TEXHUYECKHX peLeHui,
IIPUMEHSEMBIX pH
IIPOEKTUPOBAHUN "

IPOTOTHITHPOBAHUN  PA3IINIHBIX
HHKEHEePHBIX, KUOEPHETUUECKUX
H BCTpaWBaeMbIX cHcTeM. B
cocTaB Habopa JODKHBI BXOJUTh
KOMILIEKTYIOIEe U YCTpoiicTBa,
o0J1aJlarole  KOHCTPYKTHBHOI,
HJIEKTPUYECKOM, allapaTHOW U
NPOrpaMMHON COBMECTHMOCTBIO

JIpyT € JpYyrom. B cocras
Habopa JIOJIKEH BXOJIUTH
KOMILJIEKT KOHCTPYKTHBHBIX
JJIEMEHTOB W3 MeTaula I
cbopku MakeTa
MaHHIYJSIIIHOHHOTO podora |
KOMIUIEKT METAJUTHUECKUX

KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIA
cOopkr  Maketa  MOOMIBHOTO
pobora. B cocrap nHabopa
JOJDKHBI  BXOIHTL  IIPHBOJA
pa3jIMYHOrO THIA: MOTOPBI C
MHTErPHPOBAHHBIM WIIH
BHEITHAM JATYHKOM ITOJIOKEHHUS
— He MeHee 21T, CEPBOIPHUBOJL
Gonpuioii — He MeHee 4T,
CEepBONIPHBO/I MaJblil — HE MEHee
2IUT, OPHBOJ € BO3MOMKHOCTBIO

20.00




Ne | HammenoBanue Kparkue npumepusie Emnanna Ko/smmyecTBo
/o) obopyrosBanus TeXHHYECKHE XaPaKTePHCTHKY | H3MepeHHs
(PBIIO) (PBIIO)

YIPaBJICHHA B IIArOBOM PEKHUME
— He MeHee 2mT. B cocras
Habopa JTOJIKHEI BXOJIUTD
9IEMEHTBI JUTst cObopku
BAaKYYMHOIO 3axBaTa: BaKyyMHas
[pucocka - He MeHee lmr,
IEKTPOMATrHUTHBIH KJanaH — He
MeHee 1IIT, BaKyyMHBIH Hacoc —
He MeHee lmr. B cocras Hadbopa
JIOJDKHA BXOJIUTL  3JIEMEHTHAas
0aza 0 TIPOTOTHIIHPOBAHUS:
njara TS OecriaeqyHoro
IPOTOTUIIMPOBAHUS,  KOMILIEKT
IIPOBOJIOB  Pa3jIMYHOIO THIIA U
JUIMHBI, KOMIUIEKT PE3HCTOPOB,
KOMIIICKT CBETO/IHOJIOB,
CEMMCErMEHTHBIH HHOUKATOp,
quciuei JKK-Tuma, KHOIKH — He
MeHee SIINT, MOTCHIHOMETPHl —
He MeHee 3T, uH(paKpacHBIH
JaTiYUK - HEe MeHee  310T,
YIBTPA3BYKOBOH JaTuMK - HE
MeHee 3, JaTYHK
TEeMIlepaTypel - He MeHee 1T,
JATIHK  OCBEHIEHHOCTH - He
menee lmt, monyis Bluetooth —
He MeHee lmt, Momyns MK-
IIpHeMHUKa — He MeHee liur,
Mmonyns MK-nepenatynka B BUjIE
KHOIIOYHOT'O ITyJIbTa YIPaBICHHUS
— lwr, akkymyaaTop — He MeHee
liT, 3apsaHOe YCTPOHCTBO — HE
menee lmt. B coctaB nHabopa
JOJKeH BXOIHUTH MYJIBTHJIATYHK
JUIsL U3MEpPEHHs TeMIIepaTypbl H
BJIQ&YKHOCTH OKPY:KAIOIIEH Cpebl
— He MeHee 1mT. MynpTHAATUHK
Jo/keH  00J1a/laTh  BCTPOSHHBIM
MUKPOKOHTPOIJUIEPOM  (TaKTOBast
yactora - He MeHee 16 MI'n,
IIMHA JaHHBIX — HE MeHee §
Koaiit), wunarepdeiicamu s
MOAKIIOYEHUS K BHEIIHHUM
yeTpolcTBaM:  LM(POBBIE M
ananorossle noptel, 1-wire TTL,
pazbem Tuna RJ. B cocras

Haﬁopa JIOJIDKEH BXO/IHTh
KOMIUIEKT YHHBEPCATbHBIX
BBLIUHUCIITUTCIIHHBIX Mﬂﬂyﬂeﬁ}
IPEICTABIAIOMINX co0oit

0a3zoByrO Iary, 1aTy




Ne | HanmenoBanue Kpatkue npumepnsie Eannnna Koumn4vectro
n/n|  odopyaosanus TeXHHYCCKHE XAaDAKTePUCTHKH |  H3MepeHHs
(PBIIO) (PBIIO)

pacliMpeHuss  JuUid  CETEBOro
B3aUMOJICHCTBHS u 1ary
MOKJTIOYEHH S CHJIOBOH
Harpy3KH. Bxoasmme B
KOMIUICKT YCTPOHCTBA ITOMKHBI
o01a1aTh 0JIHORPEMEHHOH
KOHCTPYKTHUBHOH,

DJIEKTPHYECKOH, anmapaTHOW u
IIPOTPAMMHOH  COBMECTHMOCTEIO
Jpyr ¢ apyroMm. baszosas mnata
YHHBEPCATBEHOTO

BBIYHCIUTEIEHOIO MOy ISl
IOIKHA  IIPEACTaBIATE  coboii
IIPOrpaMMHpPYeMbIil  KOHTpOJLIEp
B cpeae Arduino IDE  wmm
aHaJIOIHYHBIX cBO0OIHO
pacnpocTpassaeMbIX cpeaax
pazpaborku. bazoBas  mara
J0JKHA 0071a1aTh BCTPOCHHBIMH

uaTepdeiicamu U151
MOJKJIIOYEHHsT  HM(POBBIX U
AHAJIOTOBLIX YCTPOMHCTB,

BCTPOCHHBIMH  HHTep(eiicamMn
USB, UART, I2C, SPI, 1-wire
TTL, Bluetooth, WiFi. Ilmara
pacimpeHust JIOJIKHA
obecreunBarh BO3MOKHOCTE
NOJIKTIOUEHH  YHHBEPCAIBHOIO
BBIYHCIIUTEILHOTO  MOJAYJIS K
CeTH IOCpeJICTBOM HHTep(eiica
Ethernet. Ilmata pacmmpenus
noKkHA — 0bllanate  mopraMu

BBO/Ia-BBIBOJ(A ISt
HMOAKITIOUEHHS  HHU(PPOBBIX U
AHAJIOTOBBIX YCTpPOWHCTB,
unTepdeiic SPI "

BO3MOKHOCTBIO  TOJK/IIOUCHHS
BHELIHEH KapTel namatd. [lnata
paciuMpeHHs U NOJK/IIOUEHHS
CHJIOBOH  HArpy3ku  JIOJDKHA
obecneunBarh BO3MOKHOCTD
IPSIMOIO NOIKITFOYEHH S
BHEIIHCH CHIIOBOH Harpysk, a
TAKJKe PEryJIHpyeMoil Harpys3ku

HOCPEJACTBOM PWM
untep(eiica. B cocras Habopa
JIOJIKEeH BXOJTUTE

MpPOrpaMMHUPYEMBIl KOHTPOJLIED,
06ecnetuammuﬁ BO3MOIKHOCTH
OCYIIECTRISTE pazpaboTKy
[IPOrPaMMHOI0 KOJA, MCIOJIB3Ys




Ne | HaumeHoBanmue Kparkue npumepusie Exnnuna Koimyecrno
n/nl  obopyroBaHus TeXHHYCCKHE XaPAKTEPHCTHKH | H3MepEeHHs
(PBITIO) (PBITIO)
HHCTPYMEHTapHi cpen

paspadotkn  Arduino IDE wu
Mongoose OS ©  g3BIKOB
[IPOTrpaMMHUPOBAHUS CACH+,
JavaScript. [lporpammupyempiit
KOHTpPOJUIEP [JOMKEH 001agarh
NopTaMH  JUIL  TIOJIKIHOUYEHHS
LI POBBIX " AHAJIOTOBEIX
YCTPOKCTR, BCTPOCHHBLIMU
MPOrpaMMHPYEMBIMH  KHOTIKAMH
" 3JIEKTPOMEXaHUYECKUMHU
MOJAYIIAMH A8  OpraHU3aluu
CHCTEMBI PYYHOT'O YIPaBJIeHHUS,
BCTPOEHHBIMH

IpOrpaMMHPYEMBIMU
CBETOAMOJAMHU ULl MHIMKALIUU
pabouero pexkuma,

BCTPOCHHBIMU  HHTepdeiicamu
USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth,
Wili. B cocras naGopa moimken
BXOJUTH MOJYJIb TEXHHYECKOrO
3peHusl, IPECTABISAIOMNI codoit
BBIYTMCJIMTCIIBHOEC y'CTPOI‘;ICTBO cO
BCTPOCHHBIM

MHKPOIIPOLECCOPOM (xom-Bo
SIACp - HE MCHCC 4II]T, Hacrora
aapa He menee 1.2 I'Tu, oObem
O3V - ne meHee 512MO, obbem
BCTPOEHHON IaMATH - HE MeEHee

816), HHTET PHPOBAHHOMH
Kamepoit (MakcHMalbHOE
pazpenieHue BH/ICONIOTOKA,

nepenaBaeMoro 1Mo uHTepdeiicy
USB - ne menee 2592x1944 ej.)

154 OITUYECKOH CHCTEMOII.
Moznynep TeXHHMYECKOTO 3peHHs
JOJDKEeH o0aaTh
COBMECTHMOCTBIO ¢ Pa3IHUYHBIMH
[POrpaMMHUPYEMBIMH

KOHTPOJUIEPAMH ¢ TOMOIIBIO
uHtepdeticos - l-wire TTL,

UART, 12C, SPI, Ethernet.
Monynb TEXHMYECKOTO 3peHMS
JIOJIKEH o0ecrieunBaTh
BBLIIIOJIHCHHE BCEX H3MEpPEHHI H
BBIYMCIICHUI OCPEACTBOM
COOCTBEHHBIX BBIYHCIIMTEILHBIX
BO3RMOJKHOCTEIT BCTPOEHHOTO
MHKPOIIpOIIECcCOpa. Monynb
TEXHHYECKOI'0 3pEHUs  JIOJIZKEH




Ne |  HaummenoBanme KpaTtkue npumephbie Eannanna Koauvectso |
n/n|  obopyxoBanus TCXHHYECKHE XaPAKTePUCTHKH | H3MepeHus
(PBITIO) (PBIIO)
obnanarh BO3MOIKHOCTBIO
KOMMYHUKALH c
AHATOTHYHBIMU MOIYJISIMH

IIOCPEACTBOM IIHHBI Ha Oase
MOCJIEI0BATENBHOTO UHTEp(deiica
C LEJIbIO JaJbHEHIICH nepenadn
Pe3yJIbTAaTOB M3MEPEHHI TPYIIIEI
MOJYJIEeH  Ha  yHOpaslsiolee
BBIYHCIIMTEIILHOE  YCTPOUCTRBO.
MOJKIIOYEHHOE K JIAHHOH IIHHE.
Monyne TexHHuYecKOTO 3peHHs
JIOJIKEH obecnieunBarn
HACTPOIKH pexuMoB paboTHI -
HACTPOMKY 3KCIO3HINH, OanaHca

Oeroro, LBETOPA3HOCTHLIX
COCTaBJISIIOLITHX, ITOIA/TH
o0OHapyKHBaCMOM obmactu
H300paKeHus, OKpYTJIOCTH
o0Hapy}HBacMOH obsacTu
HU300paKeHusl, NOJIOKEHHE
00HapYKHBACMBIX obnacrei
OTHOCHTEJIBHO  JOpyr  JApyra,
MalluHHOE o0yueHue

napaMeTpoB HEHpOHHBIX ceTei
ans oOHapyxeHHst 00BEKTOB,
GopMy M 3aKOAMPOBAHHBIE
3HAYeHHUs oOHapyKHBaeMbIX
MapKepoB THIA Aruco, pa3Mepsl
00Hapy>KUBACMBIX OKPYKHOCTEH,
KBAJpaTOB M TPEYTOJIbHUKOB,

napaMcTpoB KOHTpAaCcTHOCTH,
pazmMepos, KPHBH3HEI H
MMOJIOKEHHU A Ppaciio3HaBacMbIX
JTMHWH. Habop  momxken
obecneunBaTh BO3MOKHOCTD

pa3paboTkH MOEIH MOOMIEHOTO
pobora, ympasisemoii B FPV-
peKuMe IIOCPEACTBOM
[porpaMMHOro odecnedyeHus JUtst
LIEPCOHAIBHOIO KOMIIBIOTEPA U
MOOMIIBHBIX YCTpOICTB Ha Dase
OC  Android wm  IOS,

o0ecreunBaloIero

BO3MOYKHOCTb yIpaBIeHus
MOOHJIBHBIM poboTom H
BCTPOEHHBIM  MAHHUIYJISTOPOM
ITOCPEIICTBOM rpaduieckoro
uHTepdeiica, BKIOUAOIINUM B
cebs nabop KHOTIOK "
nepeKovarene, JDKOHCTHK,

o0acTe JUTH 0TOOpaKeHHs




n/n

HanmvenoBanue
nbopyIoBanus
(PBITO)

Kparkne npumepubie

TEXHHYECKHE XapaKTePHCTHKH
(PBIIO)

Exnanna
H3MepeHus

Kosmmyectso

BHJIEO. HabGop  momken
obecreynBaTh BO3MOKHOCTB
HU3Y4YeHHs OCHOB  pa3padoTKu
NPOrpaMMHBEIX M ammapaTHbIX
KOMIIJIEKCOB HIDKEHEPHBIX
cHCTEM, pemieHuii B cdepe
""Uurepuer Bemei"", a Takke
perueHuii B obyacTu
POOOTOTEXHHKH,
HCKYCCTBEHHOT'O HHTCIUIEKTa MU
MalIuHHOTO 00yueHus. B cocras
Habopa JIOJDKHO BXOUTH
nocodHe 110 H3YYEeHHIO OCHOB
IEKTPOHUKH U CXEMOTEeXHHKH,
pewenuii B cepe ""HMurepuer
Bemmei"", pa3paboTku "
IIPOTOTHIIUPOBAHHUIO MOJIENIEH
poGOTOB. B cocras mnabopa
JOJDKHO BXOIHTH IOCOOHE 110
H3YYEHHIO OCHOB pa3paboTKu
CHCTEM TEXHHYECKOTO 3PCHHSI H
DJIEMEHTOR HCKYCCTBEHHOI'O
WUHTEJUIeKTA.

OtpazoBaTenbHBIH
KOHCTPYKTOp JUTst
MIPAKTUKH OJIOYHOTO
IIPOrPaMMHUPOBAHUS
& KOMILIEKTOM
JaTIHKOB

Pobororexnuueckuii nadbop
INpeIHa3sHaueH JUIAd  HM3Y4YeHHs
OCHOB pOOOTOTEXHHKH, JEeTalleid,
y3J10B 1 MEXaHH3MOB,
HEOOXOJMMBIX U CO3/IaHUS
pPOOOTOTEXHHYECKHX YCTPOMCTB.
Habop npezacraeiasier  coboii

KOMIIIIEKT CTPYKTYPHBIX
5JIEMEHTOB, COEJIMHUTEJILHBIX
JJIEMEHTOB "
ATEKTPOTEXHUYECKUX

KomioneHToB. Habop nossonser
IPOBOIHUTH AKCIEPUMEHTHI [0
npeaMery (U3MKa, CO3/1aBaTh H
IPOrpaMMHpPOBaTh COOMpaeMbIe
MOJICNI, U3  KOMIIOHEHTOB,
BXOJIMMX B  €r0  COCTaB,
padoune MoJenH MOOHMIIBHBIX H
CTAIlMOHAPHBIX

POOOTOTEXHUUYECKHX — YCTPOMCTB
c ABTOMATH3UPOBAHHBIM
yIPABJIEHUEM, B TOM YHUCIE Ha
KOJNECHOM U I'YCEHHYHOM XO]1Y, a
TaKKe KOHCTPYKIIHH,
OCHOBAHHLIX Ha HCIIOIL30BAHHH
paznmmux BUJOB nepe,ﬂ;atl (B
TOM  4YHCIE  YEpPBAYHBIX U
3yOUaThIX) a Takke PbIYAroR.

HIT.

20.00




No

» | HanmenoBanmne Kparkue npumepHbie Eaunnna Komnuecrso
/. obopyxoBanus TeXHHYECKHEe XapPAKTePHCTHKH | H3MepeHns
(PBITIO) (PBIIO)
Berpoennrie OecnpoBo/THEIE
cereBble  pemieHua (Wi-Fi u
Bluetooth), BO3MOJKHOCTh

HHTErpalii ¢ OecCIIaTHBIM
obnauneiM [10, obGecnieunBator
BO3MOXKHOCTh  ITPAKTHYECKOI'O
H3y4YeHHUS TEXHOJIOTHIA
HHTEpPHETA BEIIEd MW  OCHOB
HUCKYCCTBEHHOI'O  HWHTE/IJIEKTA.
ObecneunBaeTcss  BO3MOKHOCTh
00beIMHEeHN HECKOJIBKHX
poboToBE, coOpaHHBIX u3
110,100HbIX HaOOPOB, B IPYIIILI €
CETEBBIM B3aUMOICHCTBHEM.
[Ipenycmorpena oniuoHanbHas
BO3MOKHOCTE paciiupeHus
JIOIIOIHUTEIbHBIMI
KOMIIOHEHTaMH (HE BXOMISIIUMH
B CTAHIAPTHYIO KOMIUICKTALHFO),
IO3BOJISIOIIHMH U3y4aTh
TeXHHUYCCKOE 3peHue 31
[IPOMBILLICHHYIO
POOOTOTEXHHKY.
[IpenycmoTpeHa  BO3MOMKHOCTH
paboThI Habopa ¢
JOMNOIHUTEILHBIMA  00JIAYHBIMU
CEPBUCAMH. [TperyeMoTpeHbl
MHHHUMYM JBa
[IPOrpaMMHUPYEMBbIX
KOHTpOJJIepa B IJIACTHKOBBIX
KOpIrycax, TIO3BOJISIFOIIHNX
OJHOBPEMEHHO  co3jasarb 2
BapuaHTa poOOTOB pa3JIHuYHOIO
Ha3HAYCHUS, MUMEIOIIHUX
BO3MOMKHOCTE PaboOThl Kak B
IIOTOKOBOM  pEKHME, TaKk H

ABTOHOMHO; MO3BOJISIONINX
peanu3oBarh o0yueHue
IIPOrpaMMHUPOBAHHIO B

HECKOJIBKUX cpejiax pa3paboTku
Ha  pa3IMYHBIX  fA3BIKax (K
npuMepy, B cperax Mblock,
Arduino IDE, Ha si3pikax Scratch,
C, Python, micro Python). Kax

MHHHMYM OJIUH u3
KOHTPOJUICPOB UMEET
BCTPOCHHYIO OllepalMOHHYIO
cUcTeMy, BcTpocHHble Wi-Fi u
Bluetooth, opT JUISt

MOJKIIOYUCHES ITOCJICI0BATCIIEHO
COC/IHHACMBIX BHCHITHHX




n/n

Hanmenosanne
odopyaoBaHus
(PBITO)

Kparkue npumepunie
TeXHHYECKHEe XapaAKTePHCTHKH
(PBIIO)

Exnanma
H3MepeHusI

Koanuecrro

ycTpoiicte  (He  MerHee 20
OJTHOBPEMEHHO  IMOJIKITIOYAEMBIX
yeTpoiicts). Kak Munumym ojun
u3 KOHTPOJLIEPOB UMEET
BO3MOJKHOCTE  OJIHOBPEMEHHOMH
3alMCH HEe MeHee 8 mporpamu, ¢
BO3MOJKHOCTBIO  TIEPEKITIOYEHHS
MKy HEUMH. Kak MuHHMYM
ONIMH W3 KOHTPOJUIEPOB HMEeT
nojHonBeTHRIH auctneit  (IPS),
[103BOJIAIOIINH BBIBOJAUTE
JAHHBIE C [aTYMKOB B BHJIE
Tadimy, M rpadHuKoOB, a TaKxke
CO3/1aBaTh BCTPOCHHbBIE B
KOHTPOJUIEp BU/IEOUTPEI.
Komuectso CEHCOPOB "
HCTIOTHUTETLHBIX YCTPOHCTR,
BCTPOEHHBIX B OIUH U3
KOHTpOJUIEpOB, - He MeHee 10
HIT. OObuiee KOJIMYECTBO
JJIEMEHTOB B Habope He MeHee
400 mwT., B TOM  UHCIE
MNOJKIIOYaeMble  MOAYJIH: -
Bluetooth moayne, - aBoiiHON
JaTUUK JMHUH, -
YIBTPa3BYKOBOI JaTYNK
paccTOsIHUS, - JaT4MK I[BETa, -
JTaTIHK KacaHus
leKTpoMexannveckni, - IR
MOJyllb, - MOTOpP HOCTOSHHOI'O
TOKa C peAyKTOPOM — He Meree 2
HIT., - CEPBOLPHUBOA, - MYIBLT
JUCTAaHIMOHHOTO  YIPABJICHHS
IR.  HabGop nmomxen  OBITH
YKOMILIEKTOBaH
AKKYMYJIITOPHBIMM ~ OaTapesmH.
[Iporpammuoe oOecreueHue,
HCIIOJIB3YEMOE JUISt
IIpOrpaMMHUPOBAHHUS
codUpaeMbIxX
pPOOOTOTEXHUYECKUX MOZENeH u
YCTPOHCTB, JIOJKHO OBbITb
JocTynmtHO — Juis  OecruiaTHOTroO
cKayuBaHus U3 cetu Murepuer u
ITOCJICAYIOMIETO HCITOB30BAHUSI.

HawvienoBanue pas/iein

i ((ECTGCTBEHHOH&Y‘{HEUI HallpaBJIEHHOCTE»

Lludgposas
1100paTopus 110
(usuke
(ygeHH4eckast)

Obecneuusaer BBITIOJIHEHHE
KCMEPUMEHTOB 10 TeMaM Kypca
puznkn. Kowmrinekrauns:

becnpoBogHO ~ MYyJIBTHIAATUUK

no (u3HKe ¢ 6-10 BCTPOCHHLIMH

T,

2.00




/1

Hanmenosanue

obopyroBanus
(PBIIO)

KpaTtkue npumepnbie

TEXHHYECKHe XapaKTepUCTUKH
(PBIIO)

Exnanga
ﬂamepemm

Komuecrro

Jatuukamu: [udposoii naruuk
TEMIIEPATypbl C  JHANA30HOM
U3MEPEHHA He YxKe ueM oT -20 0
120C [u¢posoit JATYHK
adCcoIIIOTHOTO JIaBJICHUS G
JMAMa30HOM HM3MEPEHHUs HE yiKe
yeM ot (0 mo 500 xlIla Jlatumx
MArHUTHOTO MOJIS C JIHANA30HOM
U3MEpEeHHs Ke yke ueM oT -80 j10
80 MTn darumk HampsokeHUs! ¢
JUara3oHaMM U3MEpeHHs He yiKe
yeM oT -2 g0 +2B; ot -5 10 +5B;
ot -10 mo +10B; ot -15 no +15B
JlaTyuk ToKa He yxe yem ot -1
Jo +1A  JlaTyuk akcesiepoMeTp ¢
NoKa3aTesIMU He MeHee ueM: +2
g, +4 g £8 g OruenbHble
ycrpoiictea: USB ocuumnorpad
He MeHee 2 kanama, +/-10 B
Axceccyapsl: Kabens USB
CO€IMHUTEIIBHBIH 3apsHoe
ycTpoiictBo ¢ kabenem miniUSB
USB Apanrep Bluetooth 4.1
Low Energy Kouctpykrop mms
1IPOBEICHUS IKCIIEPHMEHTOB
Kparkoe PYKOBOJCTBO o
JKCILTyaTaliu 1 poBoi
nabopaTtopun [Tporpammuoe
obecneueHune Meroauueckue
pekomenganun (40 pabor)
Hanuuue pycekoszpranoro caiita
OIEPIKKH Hanuuue
BHJIEOPOJIHKOB.

[{udporas
naboparopus 1o
(GuznomorHu
(IpO(UIBHBIH
YPOBEHE)

O0ecneunBaer [poBeJIeHHe
UCCIICOBAHHS o
(PYHKIIMOHUPOBAHUEO

4eJI0BEYeCKOI0 OpraHu3Ma.
Kommnnekranus:  becripoBoaHoit
MYTBTHAATIAK 10 (PH3HOJOTHH C
5-10 BCTPOEHHBIMH JIATUHKAMMU:
Jlarunk apTepHaIbLHOrO
masienust (0...250 mm pr. ct.)
JlatTuuk mnysibca ¢ JUana3’oHoOM
M3MepeHus He yxe yeM ot 30 10
200 VI/MUH JlaTtunk
TEMIEPATYPEI Tella C
IUAna3oHoOM H3MEpEeHHUsi HE YiKe
yeM ot +25 mo +40C Jlatumk
HJaCTOTEI ABIXaHHS C JHAIla30HOM
u3MepeHus He yxke yeM ot 0 10
100 LIMKJIOB/MHH JlaTunk

IIIT.

20.00




No | HaumenoBanue
n/n|  odopyaoBaHus
(PBIIO)

Kparkne npumepubie
TeXHHYECKHE XapPAKTePHCTHKH
(PBII1O)

Exnnuna
H3MePeHus

Konnuecrso

YCKOPEHHsl ¢ [OKa3aTemsaMu +2
g, +4 g; 8 g OraensHble
yerporicta:  [aruuk DKIT ¢
JMaIa3oHOM H3MEPEHHUs HE YiKe
geMm oT -300 nmo +300 wMB)
JlaTuuk cHIOMEp ¢ JMana3oHoM
U3MEpeHHus: He yxe ueM oT 0 J1o
40 H JlaTuuk OCBEIEHHOCTH C
JIMANA30HOM H3MEpPEeHMsl He YKe
yemM ot 0 pgo 180000 15k
Axceccyapsl: Kabenr USB
COCIMHUTEIbHBII 3apsaHoe
ycTpoiictBo ¢ kabenem miniUSB
USB Apanrep Bluetooth 4.1
Low Energy Kpartkoe
PYKOBOJCTBO 10 SKCILIyaTallHH
1 poroii nabopaTtopuu
[Iporpammuoe obecrieueHue
Meropuueckue peKOMEHIAlHH
He Menee 20 pabGor Hammume
PYCCKOSI3BIYHOIO caiita
[10/IJIEPIKKH Hasmuue
BHJICOPOJIMKOB.

Muxkpockor
nudposoii

Tun MHKPOCKOIIA:
OHOJIOrHYecKnii Hacaaxa
MHUKPOCKOIIA: MOHOKYJISIpHAas
Hasnauenue: nabopaTtopHbIit
Metoj uccreqoBaHUS: CBETIIOE
nosie Marepuan OTITHKH:
OTNITHYECKOE CTEKJIO YBeJIHYCHHE
MHUKpockona, kpar: 64 — 1280
Oxynsipel: WF16x OOBbeKTHRBL:
4x, 10x, 40xs
(moanpyKUHEeHHBIH )
PeponbBepHast rojoBka: Ha 3
oObexTHBa THOD  HOJCBETKH:
3epKAIO HJIH CBETO/IHO/1
Pacnonoxenue MTOJICBETKH
BEpPXHssl M HMKHsAS Marepuai
Kopryca: metamn llpeamerHbiit
crojiuk, wMM: 90 HcrouHuk
nutanusg: 220 B/50 I'm Ywucno
Meramnukcenei: 1

IIT.

32.00

Hanvenopanne HanpasjcHust: «basopas (o0s3aTeIbHas 4acTh) (MAJOKOMILIEKTHAS

HIK0J12)»
| |HaumeHoBaHue pa3zjiena: «EcrecTReHHOHAYYHast HANPABICHHOCTh (MalOKOMIUICKTHAs
LIKCJIa)»
[Hugporas ObecneunBaet BBIITOJIHCHHE IIT. 28.00
nabopaTopHA 1Mo IKCIIEPUMEHTOB 0 TeMaM Kypca
(usuke (uznkn. KommnexTanus:

(yyeHudeckas)

BecripoBoiHOH  MYJIBTHJIQTYHK




/1

HaumenoBanne
0dopyIoBaHNS
(PBITO)

Kparkue npumepusie
TeXHHYECKINE XapPAKTePUCTHKH
(PBIIO)

Exnanma
H3MepeHust

Kosmauecrso

(MAJIOKOMILIEKTHAS
HIKOJIa)

0 (U3HKE ¢ 6-10 BCTPOEHHBIMH
natunkamu: [{udposoit matumk
TEMIIEpaTypbl C  JHAIIA30HOM
H3MEpeHus He yiKe yeM oT -20 10
120C Ludposoii TATIUK
abCOMIOTHOTO  JaBJeHHA ¢
JIMaIIa30HOM M3MEPEHHsl HEe YiKe
gyeM or 0 o 500 xIla Jarumkx
MarHUTHOTO MOJISI ¢ THAIIA30HOM
H3MEpPEeHHs He yxe deM oT -80 10
80 MTn aruux HanpsokeHHs c
JMarna3oHaMH U3MEpPEeHHs He YiKe
yeM oT -2 a0 +2B; ot -5 mo +5B;
ot -10 no +10B; or -15 no +15B
Jatyuk ToKa He yikKe 4yeM oT -1
1o +1A  JlaTyuk akcesnepoMerp ¢
IoKasaTe/sIMi He MEHEe ueM: +2
g: 4 g +8 g OtnenbHbIC
yerpoiictea: USB ocummtorpad
He MeHee 2 kaHaia, +/-10 B
Axceccyapsl: Kabenr USB
CO€/IMHUTEIBHEIH 3apsiHoe
yerpoiictBo ¢ kabenem miniUSB
USB  Apanrep Bluetooth 4.1
Low Energy Koucrpykrop mis
IIPOBEICHHUS IKCIIEPUMEHTOR
Kpatkoe PYKOBOJCTRBO 1o
SKCILTyaTaluu nudposBoi
nabopatopuu ITporpammHuoe
obecrieyeHue Metoauueckue
pexkomenaammun - (40 pador)
Hanmume pycckossbluboro caiita
IIO/IIEPIKKH Hamaue
BHJICOPOJTHKOB.

Lludposas
nabopaTtopus 1o
XUMHHU
(Y4eHHYecKas )

ObecneunBaet BBIITOJIHCHHE
nabopatopHbIX padoT M0 XUMHH
Ha YpPOKax B OCHOBHOI HIKOJIE U
IIPOEKTHO-UCCIIEI0BATETLCKOMH
JCATEeNLHOCTH YUalIUXCsl.
Kommnekramus:  becnpoBoanoit
MYJIBTHIATUYHK 110 XUMHH € 3-MsI
BCTPOCHHBIMH JATIAKAMH:
Jlaruuk  pH ¢ jauanazonom
u3MepeHus He yxke dem ot 0 g0
14 pH

JlaTunk SIeKTPOPOBOIAMOCTH €
JIMara3oHaMH M3MEpeHHs He yiKe
yeM ot 0 g0 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 mo 20000
MKCM

JlaTunk TeMIICPaTyphI o

IT.

28.00




1/

Hanmenopanne
obopyaoBaHus
(PBI1O)

Kparkne npumepHnble
TEXHHYCCKHE XapaKTepUCTHKH
(PBIIO)

Eannnna
u3MepeHns

Koanueerso

JMaIa30HOM M3MEPEHUsl HE YKe
ueM ot -20 g0 +140C
OtnenpHble  natuukd:  JlaTumk
OITHYECKOH IUIOTHOCTH 525 HM
AKceccyapsl: Kabenr USB
COeTUHHUTEIILHBIN

3apsAnHOEe yCTPOHCTBO ¢ Kabeaem
miniUSB USB Ajarrrep
Bluetooth 4.1 Low Energy
Kparkoe PYKOBOJCTBO 10
IKCIUTyaTaluu uudposoit
naboparopuu

HaGop naboparophoii ocHacTku
[IporpammHoe obecneucHue
Metonuueckne  pekoMeHIAlHH
He MeHee 40 pabot

Hamiume pycckossbluHoro caita
IIOJJICPIKKH

Hanmume BUICOPOIHKOB.

Ludposas
naboparopust 1o

Ouonorun
(yaeHHYecKasl)

OOecneunBaet BBINIOJIHEHHE
nMabopaToOpHEIX padoT Ha ypoKax
110 OMOJIOrUM B OCHOBHOM IIKOJIE
U IIPOEKTHO-HCCICAOBATEIILCKOM
JIeATe]IbHOCTH yUaliuXcs.
Kommnekramus:  becpoBogHoii
MYJIBTUIATUUK 110 OMOJIOTHH ¢ S-
10 BCTPOCHHBIMU JAaTYUKAMMU;

Jarunk BJIAYKHOCTH e
JUaIa3oHoM HU3MEPEHHS
0...100%

Jarunk OCBEIIEHHOCTH C

JIMANa30HOM M3MEpPEHHS HE YIKE
yem ot 0 go 180000 nx

HJatauk pH ¢ auanasonom
u3MepeHus He yxke geMm ot 0 10
14 pH

JlaTunk TEMIIEPATyPhl C
JUANA30HOM M3MEpPEHUsT HEe YiKe
yeM oT -20 g0 +140C

JlaTunk TeMIIeparypol
OKpyKarolei cpelibl c
JIMAITa30HOM H3MEPEHHUsi He yiKe
yeMm ot -20 o +40C
Axceccyapsl: 3apsinoe
ycTpoiicTBo ¢ Kabernem miniUSB
USB Apanrep Bluetooth 4.1

Low Energy

Kpatkoe PYKOBOJCTBO o
IKCIUTYaTAHH g poBoi
nadopaTopuu

[ludporass  Buaeokamepa ¢

HIT.

28.00




1n/m

Haumenosaumne
odopyaoBaHus
(PBIIO)

Kparkue npumepHbie
TeXHUYEeCKHE XapAKTePHCTHKH
(PBIIO)

Eananma
H3MepeHus

Koanuecrro

METa/UIMYECKUM LITATHBOM,
paspemenne He Mmenee 0,3
Muuxc

[Iporpammuoe obecrieueHune
Meroanueckue  pexoMeHuanUH
He MeHee 30 pador

ViakoBka

Hannume pycckosi3praroro caiita
10/UIEPIKKH, HaIHYne
BHJIEOPOJIHKOB

2

Havmenosanue paszena: «Komiibiotepaoe 060py 10BaHIE (MATOKOMILIEKTHAS IKOJIa)»

HoyTtbyk

®opm-dakrop: HOYTOYK;
Pasmep namaromamm: me MeHee
15.6  mooiimo;  Paspemenue
skpana: Full HD, Quad HD wunu
Ultra HD; O6wmii  o0bem
YCTAHOBJICHHOH  OnepaTHBHOIT
nmaMATH: He MeHee 8 ['Gaiir;
MaxcumabHbII o0mmit
HOIIePKUBAEMbIH obneM
ONCPATUBHON MaMATH: HE MeHee
16 [I'Oaiir; Ob6vem  SSD
Hakonurens: He MeHee 240
['Gaiit; becnporojiHas  CBSI3b:
Wi-Fi; KosndecTBo BCTPOEHHBIX
B Kopiyc nopros USB: ne menee
2, U3 KOTOpbIX He MeHee |1
nowkHo ObITh USB Bepcun He
mke  3.0; Paspemenune B30-
Kamepsl, MIUKce/lb: He MeHee
0.3; Bcrpoennblit  MHKpoQOH:
KnaBuatypa ¢ packiajikoii u

MapKHPOBKOMH KJIaBHIII
QWERTY/MLIYKEH;
Iopnepikka CTaHJapPTOR
OecrpoBOIHOM CBSI3U:
802.11a/b/g/n/ac;
[Ipon3BouTeILHOCTH
npoteccopa (3HayeHue

nokazaress «CPU  Mark» 1o
tecty «Laptop & Portable CPU
Perfomance»
http://www.cpubenchmark.net/la
ptop.html): wHe wMenee 5000
eTMHHIL; Hanmuwne
MaHHIYJIATOpA MBI B
KOMILIEKTe: Jia; YcTaHOBJIeHHas
orepaluoHHas cucreMa C
rpapuaecKaM
M0JIE30BATETBCKHM
HHTeppEHCOM,  CBEIEHHS O

IIIT.

28.00




n/n

HaumenoBanue
nbopyaoBaHHSN
(PBITO)

Kparkune npumepnsie
TEXHHYECKHE XAPAKTEPHCTHKH

(PBIIO)

Eannnmna
H3MepEeHHs

Konunuecrso

KOTOPOM BKJIIOYEHBI B €IHHBLIN
peecTp pOCCHHMCKUX MporpaMm
JU1s IIEKTPOHHBIX
BBIYHCJIUTENIBHBIX MalluH U 0a3
TAHHBIX; Y CTAHOBJICHHBIH NAKeT
o HuCHOTO IIPOrPaMMHOTO
oDecneueHns, COBMECTHMOTO ¢
YCTaHOBJIEHHON  ONEparuoHHOH
CHCTEMOH, CBEJEHHS O KOTOPOM
BKJTFOUCHBI B €IMHBIH peecTp
POCCHIICKMX  IporpamMm  Jisi
9JIEKTPOHHBIX BBIYUCITHTEIBHEIX
MAalIUH U 0a3 JaHHBIX.

Moy
(mpunTep,
(KaHep, KOIHp)

Tun ycTpoiicTBa:
MuorodgyHKIHOHATBHOE
yerpoiicteo (MOY);

[lBeTHOCTE  mewarh:  YepHO-
Oemast;

Texmonorus nevyaTu:
aeKTporpapuyeckas (J1azepHas,
CBETOAHOIHAN );

Dopmar neyatu: He MmeHee A4;
Tun ckanupoBaHusi:
IPOTSKHbIH/ITaHIIIC THBIH;
Bo3MOKHOCTE CKAaHHPOBAHUS B
(opmarax: He MeHee Ad;
Crnocob mnomxmouenus: LAN,
Wi-Fi, USB

HIT.

14.00




