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KOMM PECITYBJINKACA BEJOJAH, HAVKA A TOM i3
MOJINTUKA MUHUCTEPCTRO

MHMHHCTEPCTBO OBPA3OBAHUSI, HAYKH U MOJIOJAEXHOI
IOJINTUKN PECIIYBJIMKHA KOMU

IIPUKA3
W » 27 2022 NQ‘.Z

I. CBIKTBIBKap

OG0 yreepsxaenun HHPPACTPYKRTYPHOrO JincTa nepeYyHs
000pyROBaHUSI, pacXoaHLIX MaTepHaJioB, cpeacTB o6yyenus u
BOCITUTAHHA AJIsI CO3AAHUSI LlenTpos o6pazopanus €CTeCTBEHHO-
HAYYHOM M TeXHOJIOrnyeckoj HalpagienHocreii «Touka pocray na
Teppuropun Pecny6uuxn Komu B 2022 rogy

B coorsercrBun ¢ MceMOM  MuHncrepersa Ipocsewmenus Poccuiickoi

Qenmepana ot 01.11.202] Ne  TB-1913/02 «O HalpaBlIeHUN MEeTOAUYECKUX
PEKOMEeHTauiD)

NPHKA3BIEAIO;

1. VIBepaurs MH(PACTPYKTYPHBIA HCT NEPEIHs 000PYIOBAHUS, PACXOIHbIX
MAaTepHalIos, CpeaCTB OGyYeHHS U BOCITHTAHIS AJA cosnanus Llentpos o6pazosanus
CCTCCTBEHEO-HAYYHOH M TeXHOIOTHYECKO HanpasieHHocTed «Touka pocra» Ha
TeppuTopuit PecryOuuku Komm B 2022 rooy (namee — HHPPaCTPyKTYpHBI JINCT)
COTIIACHO IPUTIOKEHHIO K HACTOSMEMY npuKazy.

2. Otpeny opranmsamuu TOCYIapCTBEHHBIX 3aKyTIOK, OT/ENY pa3BUTHs obuiero
00pa3oBaHVs U BOCIIUTAHMUS OCYIIECTBIIATE (POPMUPOBAHHE TEXHUUIECKOTO 3a0aHUs B
COOTBETCTBAH C yTBEPHKICHHEBIM MH(PACTPYKTYPHBIM JIHCTOM U C y4eToM TpeboBaHuii
3aKoHoxarenscTtBa Poccuiickoii Qenepannn o 3aKyIKax.

3. Kontpone 3a wucmonHenmem HACTOSIIIEr0  MpHKa3a BO3JIOXKUTL Ha
samectutenett munuctpa P.H. U6parumosa u O.A. Xonomosa.

Munucrp /& H.B. SIxumoBsa



[punoxenye

K IIpukazy Munncreperga 00pasoBanus,

HayKu u MonogexHoii HomuTuKY Pecny6pky Komn
ot /% €7 2022r.M 9

Ha TeppuTopun Pecry6muxu Koy p 2022 ropmy

Haavenosanme Kparkue NpHMepHEIe
000pyaOBanNS TeXHHYECKHe Xapakrepucruky
(PBOO (PBITO

. Haumenosanme pan aBaenus: «bazogas 00s13aTebHAS uacTy )y
‘HOBaHMe pasnena: «EcrectBennonayumay HalpaBIeHHOCTR )

Emnnnna
H3MepeHns

Koanvecrso

[Tudporag Obecneunpaer BBINOJIHEHHE LT, 18.00
nadboparopus OKCHEPUMEHTOR 110 Teman Kypca
00 (pusmke (buzuxy.
(yuie HHYCKCKas) Kommiexranyg:

Becniposopmoi MYJIbTHIATINK 10
busuke ¢ 6o BCTPOEHHLIMH
JaTUYHKAMH:

udposoit narumx TEMIIEpaTyphI ¢
AUANA30HOM H3MepeHHs e yiKe
9eM ot -20 g0 120C

Hupposoit  raruyx abcomoTHoro
JaBIICHHS & AHANa30HOM
H3MCPEHHS He yiKe yem o () 10 500
kIla

Hatank  mMarmwtHOrO moas ¢
AHANIa30HOM H3MEpeHUs He yxKe
4eM oT -80 o 80 MTn

Haryux HapspKeHust g
AMAITA30HAME  U3MEpeHus pe yIKe
€M oT -2 1o +2B; ot -5 z10 +5B; ot
-10 no +10B; ot -15 go +15B
Jaruux toka me yXke uem ot -1 mo

+1A

Harauk aKceJIepoMeTp ¢
HIOKa3aTesIMu He MeHee yem: +2 g
+4 g: 48 g

Ornensusle yerpoiicrpa:

USB OCUMIUIOTpa) He MeHee 2
KaHaia, +/-10 B

AKceccyaper;

Kab6ens USB COCIHHHUTENBHLIH
3apsiHOE  yeTpoiicTBO ¢ Kabenem
miniUSB

USB Ananrep Bluetooth 4.1 Low

Energy
Koncrpykrop g TIPOBEJICHHs




Haumenosanpe
ofiopynoBanus
PBIIO

Kparkue NpHMeEpHbIe
TeXHHYeCKHe XapaKkTepHcTHRH
PBITO
OKCITEPUMEHTOB

Emnuanna
H3MepeHHus

Koanyecrro

Kparkoe PYKOBOACTBO I10
DKCINTyaTaluu HHGPOBOIi
nmaboparopun

Iporpammnoe o6ecnevernne
Metoamyeckue pexoMerpamun (40
pabor)
Hamume  pycexossbranoro caiita
HOJUIEPIKKH
Hammaue Buneoponnkos.
O6ecnieunpaer BBINIOJIHECHHE
naboparopus mo MabOpaToOpHBIX PaGOT MO XHMUM Ha
XUMHH YPOKax B OCHOBHOH mKojie g

(yuenmyeckas) HIPOCKTHO-HCCIIEI0BATEILCKOL
JCATEILHOCTH yyalmxcs.
Kommexrarms:
becriposoamoit  mMyasTHRaTUMK o
XHMHH  C  3-Mf  BCTPOEHHBIMH
JIATYUKAMHU:
Hatuuk  pH ¢ ;manazonoum
H3MEpeHUs He yxke yem ot 0 g0 14
pH
Hatunk  saekTponposommMoctn ¢
ANAINA30HAMH H3MEPEHUS He Yike
qeM ot 0 o 200 MxCwm: ot 0 JI0
2000 MxCwm; ot 0 10 20000 MKCMm
JlaTunk TEMIICpaTyphI c
ANAIIA30HOM HM3MEpEHHs He Yike
4eM ot -20 mo +140C
Otnensnbie narauiy:
HaTauK  ontHyeckoil  mioTHOCTH
525 um
AKceccyapsr:
Kabenr  USB  coenunurensmmii
3apsanoe ycrpofictBo ¢ kaGenem
miniUSB
USB Apnanrep Bluetooth 4.1 Low
Energy
Kparkoe PYKOBOJICTBO 1o
IKCILIyaTalui uugposoi
Jnadoparopuu
HaGop naGoparopuoii ocnacrin
Iporpammuoe oGecreuene
Meroanyeckue PEKOMEHJalHU He
Mmenee 40 pabor
Hamuume pyccrosseiunoro  caiira
OAAEPIKKH
Hanuuwe Buseopommxos.

Lz dpopas ObGecrieynpaer BBITIOJIHEHHE 1IT 18.00
Jaboparopus no 1abopaTopHBIX paGoT Ha YpoKax 1o

Lndpposas




Hanmenonanue
000pyaoBanusn
PBITO
OHOsIOrMH

(yuennueckas)

Kparkune [pHMeEPHBIe
TCXHHYECKHE XapaKTepHeTHRY
(PBIIO)

OHONOrME B OCHOBHON MIKOJE "

IIPOCKTHO-HCCIIEI0BATEIILCKOL
JCATENBHOCTH YYaIuXCs,
Kommuexrars:

becposonnoit myastmmatank 1o
Ouonmorun ¢ 5-o BCTPOEHHBIMH
JaTYUKAMU:

Harunk Braxnocrn ¢ nmanazonom
u3mepenus 0...100%

Jatuuk OCBEIIIEHHOCTH g
AUAMA30HOM H3MEPEHHA He YiKe
gem ot 0 go 180000 nx

Hatumk  pH ¢ JHANa30HOM
H3MEPEHUS He yike 4em ot 0 o 14
pH

JlaTunk TeMITEpaTy phI c
AMANA30HOM H3MEPEHHSI He yiKe
4eMm ot -20 o +140C

Hatunk TeMIIepaTyphl
OKPYIKaIOIIEH Cpeibl ¢ IHANA30HOM
H3MEpCHHSA He yxke 4eMm oT -20 g0

Eaununa Konnuecrso

H3MepeHns

+40C

AKceccyapsi:

3apsHOE YCTPOHCTEO ¢ Kabenem
miniUSB

USB Anantep Bluetooth 4.1 Low
Energy

Kparkoe PYKOBOJICTBO no
IKCILTyaTauy U poBOI
naboparopun

[Tudposas BHJICOKaMepa c
METAUTHIECKUM IITATHBOM,

paspemenue He menee 0,3 Mnuke
IIporpammuoe o6ecricuenne
Mertouueckue PEKOMEHIAIIMA He
Menee 30 pabot

Ynakoska

Hamruue pycckossemunoro  cajita
MOIICPIKKH, HaJInyme
BH/ICOPOJHKOB

2 Haumenonsanue pasnena:

«KommblotepHoe obopyiosane

VDY
(mounTeEp,
CKaHCp, KOTIHD)

Tun yerpoiicrsa: IIT. 6.00
Muorodyukmmonansuoe
ycrpoiicreo (M®V);

[lBeTHOCTE TIeuaTh: yepHo-0Oenas;
Texnonorus neuaru:
ICKTporpaduyeckas  (1asepHas,
CBCTOJIMOJIHAS);

dopmar nevati: ve Meree A4,

Tun ckanupoBanus: il




Haumenoranue
obopyaoBauns
PBIIO

Kpatkue [IpUMepHBIe
TEXHHYECKHE XapaKTePHCTHKH
(PBIIO)
IPOTKHBIH/ IINaHme THBII;
BosmosxknocTs CKaHUpPOBaHHs B
(opmatax: He menee A4,
Crocob momkmovenus: LAN, Wi-
Fi, USB
®opm-pakTop: HOYTOYK;
Pasmep nuaromamn: me menee 15.6
JIOMMOB;
Paspemenne  skpana:  Full HD,
Quad HD unu Ultra HD:;
Obmwmii  o6wem YCTaHOBJIEHHOIH
OICPATHBHOM IIaMATH: He MeHee 8§

Enmuuna Koanuecrro

H3MepeHus

Hoyt6yk

['Gaiit;

Maxkcumanegbrii o0mmii
IIOANIEPKUBAEM I 00beM
ONCPATHBHOM IaMsATH: He MeHee 16
I"Gaiir;

Ob6wem SSD HakomuTens: HE MeHee
240 I'Gaiir;

| BecnipoBonas cessp: Wi-F I}

[ Komuuecrro Berpoennmix s KOpITyC
lopros USB: He wmenmee 2. wu3
KOTOPBIX HE MeHee 1 JI0MKHO ObITE
USB Bepenn we nuske 3.0;
Paspemenne B30-Kamepkl,
Miukcens: He menee 0.3;
Berpoennsiii muxpogon;
Knasuarypa ¢ packnagkoir

MapKHpOBKgﬁ KJTaBHIII
QWERTY/I/ILIYKEH;
Hognepxxka CTaHIapTOB |

OecrpoBoHOI CBSI3H:
802.11a/b/g/m/ac: '
[Ipousromurensaocts npoueccopa
(3Havenme  mokasatens  «CPU
Mark» mo Tecry «Laptop &
Portable CPLJ Perfomance»
http://Www.cpubenchmark.nei/lapto
p.html): He menee 5000 €JIMHHLL;
Hamiraue M@HUIYJIATOPA MBIIIL B '
KOMILIEKTE: /1a;
YeranosneHHas OIlePalHOHHAS
cucreMa g rpaguieckum '
TOJIb30BATEILCKUM  HHTep(eiicom, l‘
|

CBCJICHHA O KOTOPOM BKJIIOUCHBI B
CIMHBIA  peecTp POCCHICKHX
IporpaMM 17 3JIeKTPOHHEIX ‘
BBIUHCJIMTEIILHBIX MallluH u 06a3

JIAaHHBIX; |
. YCTanoBICHHBIH maker oucHoro ol




Haumenosanne Kparkne npamepupie
00opynoBanus TEXHHIeCKIe XapaKkTepHeTHRH
(PBITO PBITO
NPOrpaMMHOr0 obecreuenns,
COBMECTHMOTO €  yCTAHOBJIEHHO
OMEPalMOHHOH CHCTEMOHH,
CBC/ICHHA O KOTOPOM BKJIIOUCHEI B
CAMHBIH  peecTp  poccmiickux
MPOTPaMM Ul 3J1eKTPOHHBIX
BbIMHCIHTENbHBIX MAllMH W Gas
_ JAQHHBIX.
HaumenoBanue nan aBJaeHud: «/lonoanurensuoe 0o JTOBAHHE)
Haumenosanue pasnerna: «KomnbroTeproe 00opynoBanue»
Haumenosanue pasjena: «Texnonoruueckas mar ABJICHHOCTB Y
Ob6paosarenbHblii ObpazoBarenbHblii Habop moJrKeH IIT. 20.00
Habop W1 u3yuenus | Gprrp HpEAHAZHAYCH I H3ydeHus
MHOTOKOMIIOHEHTHBIX | pPOGOTOTEXHHUYECKHX TEXHOJIOTHIA,

Exnunna
H3MepeHust

Komnyecrpo |

poboToTexuuyeckux | ocuop HHDOPMAIIHOHHBIX
C/iCTeM H TEXHOJIOTHIi 5 T€XHOJIOTHI ‘
MaHHITYJISIHOHHbBIX TIPOMBIIIEHHON aBTOMATH3aLNH, a
poboror TaKxke TEXHOJIOTHIT \
HIPOTOTHIIMPOBAHMSI H AU THRHOTO
NIPOU3BO/ICTRA. ’

B cocras naGopa momxmb BXOIHTE f
KOMIUIEKTYIOIHE M ycTpoiicTsa, |
obnanaromme KOHCTPYKTHBHOH,
anapaTHoi 151 [IpOrpaMMHOI
COBMECTUMOCTBIO JIPYT C JIPYToMm.

1)  Kowmmnekr KOHCTPYKTHBHBIX
JIEMCHTOB M3 METALlIa U TIACTHKA

i cOopku MoJIesIei

MaHUIYJISUMOHHEIX  poGOTOB ¢ !
YITIOBOH KHHEMaTHKOH, |
IJIOCKONIApalIe IbHOH ;
KHHEMAaTHKOM, Delta- t
KHHEMaTHKOH. |

2)  HntennextyansHbri |
CEPBOMOAYIIbL ¢ MHTErpUpPOBAHHOM
CHCTEMO¥ YIPABJICHHUS - He MeHee ]
71T,

CepBoMonyns  jomken obnanare |
HHTCIPUPOBAHHOH CHCTEeMOi (
YIIpaBJICHHs, odecneunBaromeii ,

00paTHYIO CBSI3b  WiM KOHTPOJIb
IapamMeTpoB - [10JI0JKEHHE BaJia,
CKOPOCTb ~ BpalleHMs, Harpyska
IIPUBO/IA, a TaKxKe
obecrieunBaromeli  BO3MOKHOCTE g
NOCJIEIOBATCIILHOTO MOAKITIOYCHUS
APYI" ¢ JPpYroM M ynpapiIeHUs

CEPBOMO/IYIISIMH o
OCIIEI0BATCIIBHOMY
IOy Iy IIEKCHOMY acHHXPOHHOMY J




Haumenosanue
000pyn0BaHus
PBITO

Kparkune MpUMepHLIe
TEXHHYCCKNE XaPAKTePHCTHKH
PBI1O

Eaunnua Koanuecrro

H3MepeHust

HHTEp(eiicy.

3)  PoGotorexunueckuii
KOHTpOJLIEp, IPeICTABIAIOIIH
coboif  MoxynbHOE YCTPOHCTRO,
BKJIIOYaloIce B celds |
ONHOIVIATHBIE  MHKPOKOMIIBIOTE] [
JUTST BEIIOJTHEHH S CJIOYKHBIX

BbIYHCIIUTEIBHBIX ornepanui,
nepudepuiiapii KOHTpoJuIep s
YIIPaBICHHUS BHEHIHHMH
YCTpoicTBaMuy H njiary

PAaCIHpeHUst Ul TIOJ(KITIOYEeHHS]
BHCIIHHX  ycTpoiicTB.  Mogymu
podoTOTEXHUYECKOrO

KOHTpOJUIepa JOMKHBI  00nanars
OTHOBPEMEHHOH KOHCTPYKTHBHOIH,
AlApaTHOH M TporpamMMmHoOi
COBMECTUMOCTBIO JIPYT C JPYrOM.
PobGoTorexuuueckni KOHTpOJIIEp

JIOJIKEH YAOBIETBOPSTH |
TEXHUYECKHUM  XapaKTEPUCTHKAM: f
KOJI-BO aaep BCTPOCHHOTO

MHKPOKOMIIBIOTEpa - HE MeHee 4,

TaKTOBas 4acTOTA fAjpa - He MeHee ’
1,2 I'Tu, o6sem O3V - me MeHee [
512 M6, manmuyne untepdeiicos -

SPI, I2C, 1-wire TTL, UART, !
PWM, uudporsie - we menee 16 J
T H aHAJIOrOBBIC IOPTHI - He |
MEHee 8 IUT IS MOAKTIOYEHHs r
BHEIIHHX YCTPOHCTB, BCTPOCHHBII [
MHKpoQoH, a Takke WiFi wm
Bluetooth st kommynukanmm co

BHEIIHUMH YCTpOHCTBAMH.
PoGororexuuueckmii KOHTpOJIIEep |
JOJIKEH odecrieunBare

BO3MOMKHOCTh TPOTPAMMHUPOBAHMS
C IOMOIIBI)  CPEJICTB  SI3BIKOB
C/C++, Python wu CBOOOIHO
pacupocTpaHaeMoii Cpeibl
Arduino IDE, a Taxske yIpaBJIeHHs]
MOAEIIAMH  pOOOTOTEXHUYECKHX
CHCTEM C ITOMOLIBIO cpeasl ROS,
4)  Ilporpammupyemsrii
KOHTPOJIIEp - He MeHee lmir.
IIporpammupyemsrii KOHTPOJUIEP
NOJDKEH  MPEACTaBIATL  coboii
BBIYHCIIHTE/IBH LI MOJ1yJIb,
obnanarommm HH(GPOBBIMU
L [opraMH - HE MeHee 8 mT u




HaumenoBanne
00opyroBanmus
PBITO

Kpartkue npuvepusre
TEXHHYECKHE XADAKTePHCTHRY
PBIIO
AHATIOTOBBIMH IIOPTAMH - HE MeHee
16w, wunrepdeiicamu UART,
I2C,SPI, TTL, a Ttaike MOJTyJIeM
OecripoBoHol CBSI3H THIIA
Bluetooth mmr WiFi mg CO3/1aHHs
armapaTHoO-MporpaMMHBIX

Emnnuna Koanuecerro

H3MepeHus|

pemeHHf/’I H "”""yMHBIX/CMapT““"""
YCTPOHCTB IS pazpaborku 1
pCLHeHHﬁ nnn ”I/IHTepHeT

Beul‘eﬁlll‘lﬂn |
>)  Ilnara pacIMpenns |

IIPOTPaMMHPYEMOro  KOHTpoJLIepa
— H¢ wmenee lmr. [lnata
pacmupenns JIOJKHA
obecnieunBars BO3MOXKHOCTh
HOJIKIIIOYEHHS.  YHHBEPCATIBHOIO
BBIUCIIHTENEHOTO MOJYJIS K CETH
OCPEACTBOM HHTepdeiica
Ethernet.  ITnara paciuupeHus
AOIKHA 00JanaTh MOpTaMH BBOa-

BBIBO/Ia IS HOIKIIFOUEHHS
HHQPOBBIX u aHAJIOTOBBIX
YCTPOHCTB — He Menee 40 i, r

unrepdeiic SPI u BosMokHOCTBIO
TIOIKIOYEHHS  BHEIIHEH  KapThl r
HaMsITH,

6) Mouyns TeXHUYECKOI0 !
3PCHHA, TPEACTABISAIOMMUE coBoii (
YCTPOHUCTBO Ha baze

BLIUYHCIIUTENIEHOrO |

MHKPOKOHTpOJLIEpa " |
HHTETPHPOBAHHOMH KaMepel, /
obecrieunBaroliee pacno3HaBaHme ‘
NpOCTeHUX  u300parkennii  wa |‘
MOZYJIC 3a CHeT COOCTBEHHBIX
BBIMHCITUTEIIbHEIX BO3MOKHOCTEH -
He MeHee Lt
Monyne  Texmmueckoro 3peHus
JOJKEH obecrieunpare i
BO3MOJKHOCTh KOMMYHHUKAIIHH ¢ l‘
aHAJIOrHYHBIMY MOJLYJISIMH ,
[IOCPEJICTBOM  IIHMHBI Ha  Gasze \
fTociIe1oBaTenbHOro uHTEpdeiica ¢ }

|

|

|

HCIpIO  mallbHEHIEH  mepenaun
PE3YJIbTATOB M3MEPEHUil TpyIIe!
Moy e Ha  yIpasisioee
BBLIYHCIIUTENILHOE YCTPOKCTRO,
IMONKIIIOYEHHOE K JIAHHOH IIIHHe.
Monayne  TexHmueckoro 3peHus |
L JOIKEH obecreunBarn ]




No

Haumenosanue

Kparkune npumepusie Eannanuna

n/n 000pya0BaHUS TCXHHIECKHE XapaKTePHCTHKH H3MepeHns
PBIIO) (PBIIO)
BO3MOKHOCTE OC)/H.[CCTBIIHTBT

HACTPOHKY MOLYJIA TeXHHYECKOro
3PCHHA - HACTPOHKY DKCIIO3MIIHH,

Oananca Oestoro,
LBETOPa3HOCTHAIX

COCTABJISIFOIINX, IIOIIATH
oOHapy KHBaeMoii obnactu
n300paxkeHus, OKPYIJIOCTH
oOHapyKHBaeMOi obmactu
H300paXKeHusI, MOJIOJKEHUE
00HApYKMBAEMBIX oOnacreii

OTHOCHTEJIBHO JIpyr apyra.
Moayns  Texuuueckoro 3peHus
JOJIKEH obecnieunBarp
BO3MOXKHOCTL  HacTpoHKM  Ha
OZIHOBPEMCHHOE O0HApY)KEHHe He
MeHee 10 pa3muuHBIX OAMHOYHDBIX
00BEKTOR B CeKTOpe 0030pa, mbo
HC MEHEE 5 COCTABHBIX OGHEKTOB,
COCTOSILIUX M3 He MeHee 3
PazTHIHBIX rpaudeckux
IPHMHTHEOB.

Monayns  Texnmueckoro 3peHust
AI0JUKEH  00J1a/1aTh  BCTPOEHHBIMHE
unreppeticamn — USB, UART, 1-
wire TTL, 1I2C. SPI JUIst
KOMMYHHKAllUH €O  BHEIIHUMH
MOIKIIKOYAEMBIMH YCTPOIiCTBAMH.
7) B cocraB naGopa M0mKHEI
BXO/IMTh U poBLIE
HH(bopMauHOHHo—ceHcopHme
MOZYJIH, TIpEeJICTARISIIOIIUE COOOI
YCTpoiicTBa Ha baze
IIPOrpaMMHpPYeMOro - KOHTpOJLIepa
U HM3MEPUTENBHOIO  3JeMeHTA.
Ludporoit  moayne  momken
obnamarh BCTPOCHHBIM
MHKPOKOHTPOJLIEPOM  (TakToBas
4acTtorta - He MeHee 16 MI,
IIMHA JaHHBIX — He MeHee §
KGaiit),  unrepdeiicamn s
MOJIKITIOYEHUS K BHEIITHUM
yCTpoiicTBam: uHppoBsIe "
aHaloroBele moptel, l-wire TTL,
pasbem THITa RJ.
Ludposoit  momyns  momken
obecrieynBars BO3MOIKHOCTD
KOMMYHHKAUMH C aHAJIOIMYHBIMH
MOAYJIAMH [OCPEICTBOM IIMHBI Ha
baze NOCJIC0BATEILHOTO

Koanuecrro

—




Hanmenosanme

000pya0Banus
PBITO

Kparkue IIpHMepHbIe
TEXHHYECKHE XapaKTePHCTHKH
PBI10)
unTepdeiica ¢ uenso anpHelimel
NEPENIauH pesynbTaToB U3MepeHuit
IPYIIIBI MOy e Ha
YHOPABIAOLIEE  BBIYUCIHTEILHOE
YCTPOHCTBO,  MOAKIIOYEHHOE K
JTAHHOH HIMHE.
B cocrar Habopa  ;oimkHO
BXOMMTE:  1udporoit  Momyis
TaKTOBOH KHOIKH — He MeHee 31T,
u(pPoBoil  Moymb cBeTOMMOA —
HC MeHee 3mt, unppoBoi Moxys
KOHLEBOI'O IIpephiBaTess — pe |
MeHee 3T, uudpoBoii MOJTYJIb I
AaTYHKAa LIBETA — HEe MeHee L, }
unppoBoi MOIYJIb RGB [
|
J

Eaununa Koauuecrso

H3MepeHus

CBETOHOIa — HE MeHee |1,

8) B cocras Habopa  J0JIKHBI
BXO/IMTE  DJIEMCHTBI JUI1  COOpPKH
BAKYYMHOTO 3axBaTa: BakyyMmHas
Ipucocka — He wMeHee T, J
SJICKTPOMArHUTHBIA Kianad — He
MeHee lT, BaKyyMHBIH Hacoc —
He MeHee L.

9) B cocras HaOopa Jo/nKeH
BXOMUTL  y4eOHBI  KOMILIEKT,
BIUIIOMatomuii B ce0s  yueGHoe

nocoOue, Habop  Gubnuorek
TPEXMEPHBIX  3JIEMEHTOB  JyIst
NPOTOTHIIHPOBAHUS Moeneit

MaHHIYIAIMOHHBIX  POOOTOB, a
TakoKe MporpaMMHOe obecneyeHne

|
J
JUISI padoThl c HabopoM.
‘ IIporpammmuoe obecnevenue /
JOJKHO obecrieunBaTh
TPEXMEPHYIO BU3YaJIN3aLHE) ’
MOJIeJIH MaHHITYJIAIHOHHOTO |
podora (c YITI0BOIA, ,
[UTOCKOITapalulebHOil U febra- |
KMHEMATUKoH) B nmpouecce |
padoTsl, obecrneunBarn i
MOCTPOCHHE  IIPOCTPAHCTBEHHOMH |
TPAaeKTOPUH JIBHIKEHHSI
HCIIOJIHUTEJIBHOT'O MEXaHU3Ma
MaHHITYJISHOHHOTO pobora,
BO3MOJKHOCTE 3a7laHusl
IOCIICIOBATEILHOCTH  TOYEK ISl
IIPOX 0K ICHHS yepes HHX
UCIIOJIHUTEILHOTO MeXaHu3Ma
MaHHIIYIAHOHHOTO poborTa.
L [Tporpammuoe olecneuenue




HaumenoBanne Koauuecrso |

000pyroBaHus
(PBITO

Kparkne IpHMeEpHbIe
TCXHHYECKHE XapAKTEePUCTHKH
PBITO
AOJKHO (DYHKIHOHHPOBATE, KaK B
OTACABHOCTH B BHge  cpespl
MOJICIIMPOBAHNS, TAK U B peskuMe

Exnnaunna
H3MepeHHsT

MOHHTOpHHTA B pearbHOM

BPEMCHH  TIpH  MOAKITIOUEHHH

MO/1eNH MaHHITyJIATOpa

MOCPEICTBOM

poGoTorexnuyeckoro

KOHTpoJLIepa. IIporpammuoe

obecrieuenue JIOJIKHO !

odecrieunpaTe BO3MOKHOCTE !
|

[IOCTPOCHHS rpa)MKOB 3aMaHHBIX U
TEKYIMX 0600IEeHHBIX KOOpaAHHAT ‘
MaHUIYJISIHOHHOTO pobora, ‘
rpauKoB 3HaueHuit ckopocteii u |
YCKOPEHUS, TpaMKOB pacyeTHLIX J
3HAYCHU I HarpysKu.
IIporpammuoe obecrieuenue [
JAO/DKHO  TO3BOJIATH  3a/aBaTh '
NOCJIe0BATEILHOCTE
NIEPEIBHKEH U MaHHITYJIITOpa |
flocpecTBoM  nabopa Komamj B \
OouHO-rpaduyeckom '
HHTepdeiice.
YuebHoe nocodue JIOJIKHO ,
colepiKarh MaTepHalibl no |
Pa3paboTke TpeXMepHBIX Moeneii |
MOOHIIBHBIX poOoTOB,
MAaHUIYJSIMHOHHBIX  po0OTOB ¢ !
PA3IHYHBIMH THIIAMH KHHEMATHKH \
(yrmoBas  KHHEMAaTHKa, MIIOCKO- |
napajiesbHas KHHEMaTHKa, [
|
|

AeibTa-KuHematuka, SCARA wmu
PBIYaKHAas KHHEeMaTHKa,

nnargopma  Crioapra  u T
l HHCTPYKIHMH 110 MPOCKTHPOBAHHIO
POOOTOB, HHCTPYKIHH H METOTHKY i

OCYUICCTBICHHUS HHKEHEPHBIX !

1 PacueTOB IIPH NPOCKTHPOBAHHM
| (pacveTsl Harpysku u MOMEHTOB,
PacHeT  MOIIHOCTH  TIPHBOJOB, .
pacyeT mapaMeTpoB KHHEMATHKU W !

| T.IL), HHCTPYKIHH TI0 pa3paboTke |

CHCTEM YIIpaBIIEHHs " @
[porpamMMHOro odecneyeHus s f

HHCTPYKUHH W METOAMKH  [10
paspaboTke cucTem ynpapienus ¢
JJIEMEHTaMH HCKYCCTBEHHOTO |
L HHTCJIIIEKTa H MAIIUHHOI'O

yIpaBIeHHs poboramu, J
\




Hanmenosanne
000pyxoBaHus
(PBITIO

Yetwpéxocenoii
Y4eOHEIH po6oT-
MAFHITYIISITOp ¢
MOy JIBHBIMH
CMEHHEIMH HacaJKaMu

Kparkune npamepnpre

Eannuma Koaun4ecrso

i

TEXHHYECKHE XapaKTePHCTHRH H3MepeHus
(PBIIO)
00yueHms. S |
YueOHbIi pobor-mMauuIyIATOp ILIT. 20.00
OpelHasHaueH Uil oCBOEHHS
o0yvarommmMucs OCHOB

POOOTOTeXHUKH, 111 MOATOTORKH
obyuarommxcs K BHEIIPEHUIO U
HOCICAYIOMWIEMY  HCIIONB30BAHUIO

poboTos B [POMBIIIJIEHHOM
TIPOU3BOJICTEE.

Konuuectso ocei pobota
MaHHIIyIATOpa - YeThbIpe.

[Mepememenue HHCTPYMEHTa B
IPOCTPaHCTBE MO  TpeM  ocsM
AOJDKHO  YIPABISTBCS — IIATOBLIMH
JIBUTATETAMH. Hanpsoxenue
[TUTAHUA WIArOBBIX JIBHraTeleli He
Oonee 12 B.

Ceproaeuraress YeTBCPTOH  ocu
AODKEH  obecrieyuBath  IOBOPOT
HHCTpyMEHTa.  Yroi  mosopota
MaHunysTOpa  Ha  OCHOBAHUM
BOKPYT  BEPTHKaIbHOH OCH He
MeHee 180 rpanycos.

s onpexenenns  nonoxenus
MaHHIOYyJIATOPa  HPH  I0BOPOTE
BOKPYT' BEPTHKAIBHOM OCH JIOJKEH
VCIIOJIb30BATLCA IHKOIED.

Yron noopora sagHero mieua
MaHMIyJIATOpa He  MeHee 90
rpazycos.

Yron noBopora mnepemmero mieua
Manunyjiitopa He MeHee 100
Ipaaycos.

Uit ompenenenus  nonoskenus
3aJIHCTO M [EepeIHero  rmieu
MaHHITYJISTOpa JIOJIKEeH
UCIIOJIB30BATHCS THPOCKOI,

YTl moBOpOTa MO YeTRepTOH ocH
He mMeHee 180 rpaaycos.

Jommkna OBITh BO3MOKHOCTD
OCHAILCHUS CMEHHBIMH HacajKaMu
(Hampumep, Iepixkateh KapaHalia
UMM (ioMacTepa, INpHCOCKA ¢
CCPBOJIBHTATENIEM,  MEXAHHYECKOE
3aXBaTHOE YCTPOHCTBO &
CEPBOJIBHTAaTENIeM, YCTPOMCTBO IS
JIazepHOii I'PABHPOBKH HIIH
yetpoiicteo  gma 3D-newartn).
Munnmansnas KOMITJICK TAI{Hs]
CMEHHBIMHU HacaKaMu:




Haumenosanmne
000pynoBaHus
PBITO

Kparkne npumepusre
TEXHHYECKHE XADAKTEPHCTHKH
(PBII0O)
ITHEBMATHYECKU [ 3axBar
(mpucocka), Mexanuyeckuis 3axBar,
Hacajka Jepxarten JUIS
Kapanjiama/mMapkepa/pyaxu,
Haca/Ka IIEPEXOTHUK JUIS
KperuieHus COBMECTHUMBIX
KOHCTPYKTHBHBIX Jeranei H
‘ KOHCTPYKUMH, Hacajka NasepHoii

Exnanna Koanvecrso

H3Mepenus

TPaBUPOBKH, Hacagka 3D-neyaru

(151 pabotsl ¢ miactukom PLA ¢ |
AMAMETPOM HUTH 1,75 Mm).

Homxken OBITE OCHallleH

CePBOIPUBOIOM JUIs

IIHEBMAaTHYECKOTO " {
MEXaHHYECKOro 3aXBaTOB, |
obecrevnBaONIM BpalleHHe |
3axXBavICHHOr0 00BEKTa BO BpeMms }
IepeMeIneHus, HOBOPOT "
BEPTHKAIBHOH OCH. Jlis

I
’ | lIEpEMeNIaeMOro  00beKTa BOKPYT 1
obecrnieyenus (pyHKIMOHMpOBaHUS |
| ITHCBMATHYECKOI0 3aXBaTa JIO/KEH l
J ObITh  OcHamieH BCTPOCHHOH B

KOPIlyC MaHHITYIATOPA ITOMITOIH.

' Hoiskaa OBITE BO3MOJKHOCTD |
NOAKTIOYCHHS.  JTOTIOJHUTEILHBIX !
YCTPOMCTB (Hampumep,

TpaHCIopTepa, penbca JUTs (
lepememenns  pobota, mymbra [
YOPABICHHA  THOA  JUKOMCTHK, |
| KAMEPBl  MAUIMHHOrO 3peHus, [
ONTHYECKOrO  JaT4YMKa,  MOJYJLS ]
6ecnpoBoHOrO J0CTYMIA), ‘

PoGor-mannmynstop JOJKEH
obecreynBarn NepeMenieHne
HacaJIKu B IIPOCTPAHCTRE,

|
!
AKTHBALIMIO HACAIKH, BOIMOKHOCTE l
[IOTY9EHHUsI CHTHANIOB OT Kamephbl U "

JIATYHKOB, BO3MOKHOCTE i
YHOpaBlieHHUA AOIOJIHUTEIEHBIMH }
yCTpoiicTBamu. \

Matrepuan kopnyca — amomummii. ]
JHmametp paboueii 30HbI (6e3 yuera
HABECHOI'0 HHCTPYMEHTA H
YCTBEPTOH OCH) He MeHee 350 M.
Hurepdeitc noaxmouenus — USB.

JIoIbKeH  MMETh  BO3MOKHOCTS .
ABTOHOMHOM padOTBl M BHEIIHEro '
YIPaBICHUSI. s BHECIITHETO
yIpaBJICHUsS JOJTKEH OBbITH |




Haumenoranne
000py0BaHusn
(PBITO

Kparkue npumepusie
TEXHIECKHE XapAKTePHCTHKY
PBI10)
HPeyCMOTpeH IyJIbT,
MOMICIIOYaeMBI - kK poGoTy o
Bluetooth. Vnpasnsronuii
KOHTpoJLTEp IOJDKEH OBITE
COBMCCTHM €O cpejloit Arduino.
Yupasusronuii KOHTpOJIIEp
COBMECTHM co cpenoit
lIporpaMMupoBanuss  Scratch u
ASBIKOM ITporpammuposanus C. l
Homxen oGecrieunsarn IIOBOPOT 110 ’

Ennnuna Koauvecrno

H3MepeHus

HIEPBBIM TPEM OCSIM B 3aaHHbIH
YTOJL M Ha 3aJlaHHBIH yroJ, 110BOpoT
IO HCTBEPTOH OCH Ha 3aMaHHDIH
YI'OIL, JIBIOKEHHE B KOOpAMHATHI X,
Y, 7 NepeMellIeHHe Ha 3aJaHHOE f
PAcCTOsHUE 1O KoopauHaTam X, e - |
Z, nepefauy IaHHBIX O TEKyIleM ‘
OJIOKCHUA  yIJIOB,  mepemady
AQHHBIX O TEKYIUHX KOOpIHHATAX
HHCTPYMEHTA. .
Hovken HOJUIEPIKHBATE
lICpeMeIICHHe B JeKapTOBbIX [
KOOp/HaTtax u yriax nosopora \
ocel, ¢ 3amaHHO CKOPOCTBIO U
YCKOpEeHHEeM.,

Tuner epememntenuii B JEKapTOBBIX
KOOpIuHATAX: JIBUXKEHHE 110
TPAaCKTOPHH, NBHKEHHE IO MPAMOIf 1
MEXKIY JIBYMSI TOUKAMH,
| [ICPCIIPEITHBAHIE U3 TOYKH H TOYKY !
(1epenoc 06bekTa).

Kopmyc JOJDKEeH OBITE B |

3AlMIIEHHOM HCIIONHEeHHe (Kiacca ’

He Hipke [P20 -

ObpaszoBarensHbIif Habop momxen 6Goits NpeaHa3HaYeH IIIT. 20.00 f

HaboOp no Mexanuke, | s [POBEAEHHUA YUCOHBIX 3aHITHI \
MEXaTPOHHUKE H 110 H3YyYEHHK) OCHOB MEXAaTPOHHKH

poboroTexHuKe M POOGOTOTEXHHKH, MPAKTHUECKOTO ‘

TIPUMCHEHH 0a30BBIX 3JIEMEHTOR
VICKTPOHUKH M CXEMOTEXHUKH, a
TaKKe HauOolee
pacrpocTpaHeHHOH EMCHTHOII ’
0asbl M OCHOBHBIX TEXHHYECKHX

PCUICHHUH,  NpUMEHSeMBIX  mIpu !
MPOEKTHPOBAHMH H |
IPOTOTHIIHPOBAHHH Pa3IHYHBIX |
HHKCHEPHBIX, KUOCPHETHUYECKHX M :
BCTpauBaeMbIX cucTeM. B cocrap |
Habopa JIOJIZKHEI BXOJHUTh |
L KOMIUTCKTYIOIIHE M YCTPOMHCTRA, |




Haumenopanue
obopyaoBanmns
PBITO

Kparkne HPHMepHBIe Eannuna KOJIH‘ICCTm

TEXHHYECKHE XAPAKTePHCTHKH H3MepeHNn s
(PBI1O) ]
obnanaromme KOHCTPYKTHBHOI,
IJIEKTPUUECKOIH, anmapatHod wu
NpOrpaMMHOIH COBMECTHMOCTBIO
Apyr ¢ jipyroM. B cocras maGopa |
JOJDKCH BXO/INTE KOMIIJIEKT "
KOHCTPYKTUBHEBIX  BJIEMEHTOB W3 |
METaula st cOOpKH  MakeTa l
MaHUOyIALHOHHOTO  poboTa | /
|

KOMILJIEKT METAITHYECKHUX
KOHCTPYKTUBHBIX 3JIEMEHTOB ISl
cOopku Makera  MOOHMIILHOTrO
podora. B cocras naGopa momikHb
BXOJHTb  IPUBOJA  PasIUYHOTO
THIIA: MOTOPBI C HHTEIPHPOBAHHBIM
WITH BHEIITHHM JaTYNKOM
MONOKCHHA — He MeHee 2mir,
CCPBONPUBOI OOJIBIIONH — He MeHee
41T, CepPBONPHRON Malblii — He
MeHee 2mrr, [IPHBOJI c
BO3MOJKHOCTBIO  YHpaBJIeHUS B
LIaroBOM PEeIKUME — He MeHee 2IIT. !
B coctaB HaGopa JomKHbL BXOIMTE Jf
SJIEMEHTBI 171 COOPKH BaKyyMHOIo0 ’

|

|

|

3axBaTa: BaKyyMHas IIPUCOCKA — He
MeHee 1T, 5JIeKTPOMArHUTHBIL
Kjlaman - He  mewee  lmm,
BAaKyYMHBIH Hacoc — He MeHee 1IIT.
B cocras naGopa nomkna Bxomuts '
3JIEMEHTHAas Oaza JUISI ’
OPOTOTUIIMPOBAHUS:  IIaTa  JUIs
OecnaeyHoro [IPOTOTHIIUPOBAHHS,

KOMIUICKT [POBOIOB  pasjIHYHOTO r

THIIa u JUIHUHBI, KOMIIJIEKT |
PE3HCTOPOB, KOMILJICKT {
CBETOAMOJIOB, CEMHCErMEHTHBII
- MHwMKarop, awucmneit  JKK-ruma, l
KHOIIKKH  — He MeHee ST,

MOTCHUMOMETPBI — He MeHee 31T,
MH(PAKPacHBIH JaTYHK - He McHee
31T, yIbTPasBYKOBOH JATUMK - He
MCHee 3IUT, JaTYMK TeMIIepaTypsl -
He MeHee L, JaTUYUK
OCBEIICHHOCTH - HE MeHee |miT,
Moxyns Bluetooth — He memee 1mr,
monyns MK-npuemnnka — e menee
lmr, Momyns HK-nepenaruuka s

BHJIE KHOIIOYHOTO IIyJibTa
YOpaeaeHus — lwr, akkymyJstop —
HE MeHee LT, 3apsa/iHOe

L YCTPOHCTBO — He MeHee lmr. B




HaimenoBanue Kparkne NpHEMeEpHbIe Eannuna Komnuecrro
0bdopyroBanus TEXHHYCCKHE XaPAKTEPHCTHKH H3MepeHHs |
(PBIIO) | (PBI1O) #

COCTar Hadopa JOIKEH BXOIUTH
MYJIbTHAATYMK IS H3MEpeHHsI
TeMITCPaTyphl u BJIAYKHOCTH
OKpYKalomiel cpeianl — He MeHee
T, Mynbrugarunk JOJDKEH [
o0J1anaTe BCTPOEHHBIM
MHKPOKOHTPOJLIEPOM (TakToBas
4acroTa - He MeHee 16 MI', muna
AQHHBIX — He MeHee 8 K6aiit), {
HHTepdeiicaMu U1 MoK/ I0ueH s
K BHEILIHUM yCTpoiicTBaMm:
H(DPOBEIE U aHATOTOBEIC HOPTEL, |-
wire TTL, passem Ttuma RJ. B
cocraB Habopa [OJKEH BXOJUTDH
KOMILTEKT YHHBEPCAILHBIX
BBIYHCIIUTEIIbHBIX MOyJIeH,
Hpeictrapaommx coboii GasoByro
IUIATy, 1JIaTy pacuIMpeHHs Juis
CCTCBOrO B3aMMOJCHCTBUS M TLIATY
HOJKITIOYEHNS.  CHIIOBOH HarpyzKi.
Bxozmsinme B kommiekr yCTpoiicTaa
AOJLKHBI 00J1JIaTh OHOBPEMEHHOH
KOHCTPYKTHBHOH, 3JI€KTPHYECKOI], ’
anmaparHoii M [pOrpaMMHO [
COBMCCTHMOCTBIO JIPYT C JIPYTOM. |
bazosas mnara YHHUBEPCAILHOIO ,
BBIYHCIIMTEILHOTO MOAY/IS JOJKHA w
1IPEJICTABIIATE coboii !
IPOrPaMMHPYEMBbIil  KOHTpOJLIep B |
cpeje Arduino IDE HITH #
!
\

aHaJIOTMYHBIX cBOOOJTHO

pacrpocTpaHseMbIxX cpemax

pazpaboriu. bazosas mnara nosxua i

obnanars BCTPOEHHBIMH J

HHTeppeHcaMu Ul TOAKITIOYeH s

II(POBBIX ] aHAJIOTOBBIX |
i YCTPOUCTR, BCTPOEHHBIMH

! unrepdeiicamn USB, UART, 12C, |

SPL, 1-wire TTL, Bluetooth, WiFi. J
[Imata  pacumpenus JI0JKHA |
o0ecrieynBaTh BO3MOKHOCTh |
IO IKTFO e HHSI YHHUBEPCATLHOIO ,
BBIYHCIHTEIBHOIO MOAY/IS K CeTH |
nocpeacTsoM uHTEpdeiica Ethernet. !
Ilmara  pacumpenus  jomkua ’
obiajath NOpTaMHM BBOIA-BBIBOIA ’
JUIL  TIOJIKINIOYEHHA UH(POBLIX W |
AHAJIOTOBBIX YCTPOUCTB, HHTepdeiic |
SPI u BO3MOIKHOCTBIO l
[IOJKIIIOCHUA ~ BHEIIHCH  KapThl |




Hanmenosanme
odopyaoBaHus

Kparkue npumepunie
TEXHAYECKNE XaPAKTEPHCTHKH
(PBITO)

H3MepeHHs

Konnuecrio

Hamsath.  [Dnata pacwmpenus mis
MOICIIOYEHHS  CHITOBOH  Harpy3ku
JIOJIKHA odecrieunBare
BO3MOKHOCTh [IPSIMOro
MOJIKJIFOYEHUS  BHEILIHEH CHIIOBOIH
HaTpy3KH, a Takime peryiupyemoit
Harpysku  mocpeactsoM  PWM
uHtepdeiica. B cocras Habopa
JIOJKEH BXOJIUTh
lporpaMMHUpyemsIil  KOHTpoILIep,
o0ecre nBaONNit  BO3MOKHOCTE
OCYIIECTBIIATE paspadborky
IPOTPAMMHOrO  KOJ[a, HCIIONB3Ys
WHCTpyMEHTapuil cpen paspaboTku
Arduino IDE u Mongoose OS u
A3BIKOB IIPOrPaMMHUPOBAHUS
GO, JavaScript.
[Tporpammupyembiii KOHTpOJLIEp
JIOIKEH  o6Najath 1opTaMu s

ITOAKTIOYEH U A LU(PPOBLIX H
AHAJIOTOBKIX YCTpOHCTB,
BCTPOCHHBIMH IIPOrPaMMHPYEMBIMH
KHOIIKaMH H
SJICKTPOMEXAHHYECKHIMH MOJY/IAMH
JUIST OpraHu3aLHH CHUCTEMBI
PYYHOrO YIIpaBJICHMUS,

BCTPOCHHBIMHU [IPOTPAMMHPYEMBIMHE
CBETOAMOJAMH /Il MHIHKALIUK
pabouero pexuMa, BCTPOCHHBIME
uHrepQeiicamun USB, USART, I12C.
SPL, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocras Habopa

JOJDKEH BXOIHTD MOTYJIb
TCXHHYECKOTO 3peHus,
MIPCACTABIISIFOIIHH coboit

BBIYHCIIHTENIEHOE  YCTPOMCTBO €O
BCTPOCHHBIM ~ MHKPOIIPOIIECCOPOM
(Kon-Bo smep - He MeHee 4,
dacTota sjapa He Menee 1.2 I'l'm,
00vem O3V - He wmenee 512M6,
00BEM BCTPOCHHOH mamsTH - He
Mmenee  81'0),  wHTerpupoBaHHO
Kamepoit (MakcumasbHOE
paspelieHue BHICOIIOTOKA,
ICPENABAEMOTO 110 HHTepdeficy
USB - He Menee 2592x1944 en.) u
ONTHYECKOH  cheTeMoii.  Moayms
TEXHHUUYCCKOTO  3PEHHUH  JOJDKEH
00mazaTh  COBMECTHMOCTBIO ¢
PasIMYHbIMU _TIPOIPAMMHPYEMBIMH




Hanmenosanne
000pyI0BaHus

Kparkne npumepunre
TEXHHIECKHE XaPAKTEPHCTHRY
PBITO
KOHTpo/IlepaMH ¢ momomnbio
HHTEPPEHCOB ~ 1-wire TTL, UART,
I2C, SPI, Ethernet. Monyne
TCXHHYECKOTO  3peHHs  JIOJDKeH
ODECIIEUHBATE  BBINONHEHHE Reex
H3MEepEeHMH U BBIMHCIIEHHT
ITOCPEJICTBOM COOCTBEHHBIX
BBIYUCIUTENIBHEIX  BO3MOIKHOCTEH
BCTPOCHHOTO  MHKpoIpoueccopa.
Monyns  texnuueckoro 3peHust
HOJDKEH 00J1aarth BO3MOKHOCTEIO
KOMMYHHKAaIllHH ¢ aHaJOTHYHBIMU
MOIyIAMH TIOCPENCTBOM IIHHBI Ha
Oaze NOCIE0BATENILHOTO
HHTepdeiica ¢ uensio JallbHeH et
IEPElaH  pe3yJIbTATOB H3MepeHHil
IPYIIIBI MOZYJIeH Ha yIpaBisiomee
BBIYHCIIUTEIILHOC YCTPOUCTBO,
HOAKIIIOUYEHHOE K JaHHOM IIHHe.
Monyns  Texumueckoro 3pEHUs
AOJGKEH  00ECIeTMBATE HACTPOHKH
PEKHMOB  pabOThl -  HacTpoiiky
OKCIIO3nuuM,  Oamanca  Gexoro, l
|

Exnnnna
H3MepeHns

LBETOPa3HOCTHBIX  COCTABIAIOINX,
IJ101L1a/ 11 0OHapyKMBAEMOI
obJacTu usobpaxeHus, OKPYIJIOCTH
00Hapy)HUBaeMoii obnactu
H300paskeHHs, TOJIOKEeHHE
00HapyKUBaeMBIX obutacreit
OTHOCHTEILHO Jpyr apyra,
MAIIMHHOE 00YUCHHE MapameTpos
HEHPOHHEIX cereit st
OOHapyKeHHsT 06BEKTOB, bopmy u
3aKOAMPOBAHHbIE 3HAYSHHSI
OOHApYKMBAEMBIX MapKepoB THITA
Aruco, pasMepsl 0GHAPYKHBAEMbIX

OKPYIKHOCTENH, KBa/JIpaToB 151
TPEYTOJILHUKOB, apaMeTPOB
KOHTPACTHOCTH, pasMepoB,
KPHBHU3HBI U [IOJIOKEHHS
pacrosHasaeMbIX JmHMit.  Habop
JOJKEH obecrieunBarn

BO3MOJKHOCTE Pa3paboTKH MOJe/in
MOOHIIBHOTO poGoTa, YIpaBIiseMoii
B FPV-pexxnme  nocpemcrsom
IPOrpaMMHOT0  obecrieueHus s
ICPCOHANIBHOTO  KOMITBIOTEPA |
MOOHIBHBIX YeTpoiicTe Ha Gaze OC
Android WiIH 108,
00€CHEUMBAIOLICIO  BO3MOYKHOCTH

Koauvecrno




Haumenosanne
000py0BaHuN
PBIIO

Kpatkue npumepnsie
TEeXHHIECKHE XaPAKTEePHCTHRH
(PBITO)

Eannuna
H3MepeHHs

YTIPABJICHUS MOOHJIBHBIM poGoTOM
M BCTPOCHHEIM  MaHHMITYJISTOPOM
MOCPEICTBOM rpaduueckoro
HHTEep(eiica, BKJIIOYATOLIMM B cebs
Ha0op KHOMOK u [epexInovaTenei,

JUKONUCTHK, o0JacTe JTST
OTOOpaXKEHUsI  BujIEO. HaGop
JOJKEH obecrieunBars

BO3MOXKHOCTE  M3YYEHHS! OCHOR
paspaboTku IPOrpaMMHBIX U

annapaTHbIX KOMILIEKCOB
HHXKCHEPHBIX CHCTEM, pellleHuii B
chepe ""Hurepuer Bemei"", a

TAKXKe  pelleHWH B oOyacTu
pobOTOTEXHHKH,  HMCKyCCTBEHHOrO
MHTEIIEKTa 1 MAaIlIHHHOTO
o0yuenns. B cocTas Habopa
AOIKHO  BXOJAUTH IIOCOOHME O
H3YUYCHHIO OCHOB 3JICKTPOHHKH W
CXCMOTEXHHMKH, pemieHHit B cdepe
""Uureprer Bemeii"", paspaboTku
W [POTOTUIHPOBAHMK)  MOJEIel
podotos. B coctas naGopa gomkHo
BXOAUTL IOCOOHE 110 M3yYeHHIO
OCHOB paspaboTku CHCTEM
TEXHHYECKOTO 3PEHHS U 3JIeMEeHTOR
HCKYCCTBEHHOTO HHTEJIIEKTA.

Komnuecrso

‘ O6pazoBarensHbrii
| KOHCTDYKTOp JUIs
| HmpakTHRH 6l109HOrO
| IporpaMMHEpoBaHus ¢
KOMTJIEKTOM
JATYHKOB

CO3JIaHuA poboToTexHHYEeCKHX
YCTPOHCTB.

| HaGop  mpencrasnser  coGoii
KOMITJICKT CprKTyprIX
3JIEMEHTOB, COCIMHHTEIBHBIX

PoBotorexnuueckuii Habop
[PCAHA3HAYCH M W3YUEHUS OCHOB
poboToTexHuKH, neTaeii, Y3JI0B U
MEXaHHM3MOB, HEOOXOJMMBIX IS

DJIEMEHTOB H 3JIEKTPOTEXHUYECKHX
KomnioneHToB. HaGop moseomsier
[IPOBOJIUTL  3KCICPUMEHTBHI 110
npeaMeTy (u3pka, co3jaBaTh 1
HPOIrpaMMHPOBATHL coOHpaemble
MOJEIH, u3 KOMIIOHEHTOB,
BXONAIIMX B €ro cocras, paboume
MOJIEeIH MOOH/IBHBIX 1%}
CTAllHOHAPHBIX
POOOTOTEXHHUECKHX  yCTPOHCTB ¢
ABTOMAaTH3HPOBAHHBIM
YOPaBJICHAEM, B TOM 4YHCJIC Ha
KOJIECHOM M TyCEHMYHOM XOIy, a
TAKKC KOHCTPYKUMH, OCHOBAHHBIX

20.00

S

|
|



HauimenoBanne Kparkue npumepupie Ennanna Koimaecrro

00opynoBanus TeXHH'eCKHE XapAKTePHCTHKH H3MepeHHs
PBITIO (PBITO)

Ha  MCHONB30BAHMH  pasiMYHBIX *
BHAOB 1€peaad (B TOM 9uCclie
HCPBAYHBIX W 3yOuaThIX) a Takike
PBIYaros. Berpoennsie
OecnpoBoHbIE ceTeRble peleHus
(Wi-Fi u Bluetooth), BosmoskuocTs

HHTEr palii C OecrutaTHbIM
obnayneiM  T1O, obecneynraoT
BO3MOJKHOCTD IIPaAKTHYECKOrO

H3YUCHHs TCXHOJIOIMH HHTepHeTa
BEIICH M OCHOB HCKYCCTBEHHOIO
HHTEIIEKTA. Ob6ecneunraercs
BO3MOIKHOCTH 00BeIMHEHHS
HECKOIBLKUX pOOOTOB, COOpPAHHBIX
13 MOJIOOHEIX HabopoB, B IPYIIIBL ¢

CCTEBBIM B3aMMOJIEHCTBHUEM.
Hpeﬂ}/CM()TpEHa OIIIIHOHAJIbHAS
BO3MOJKHOCTh pacunpeHHs

JAOIOTHUTEJIEHEIMA  KOMITOHEHTAME
(He BXOmSIIIUMH B CTaHIAPTHYIO
KOMIUIEKTAIMIO),  MO3BOISIONHMH
H3Y4aThb TEXHHUECKOE 3peHHEe W
IPOMBIIVICHHYK)  pOGOTOTEXHHKY.
[Tpenycmorpena BO3MOYKHOCTE
paboThI Habopa ¢
JIOIIOIHHTETBHBIMHU obautbIMu
CEepPBUCAMH. [IpenycmoTpensr:
MHHHUMYM IIBa HPOIPAMMHPYEMBIX
KOHTpOJUIEpA B IIJIACTHKOBBIX

TAT LSS TR e ST e S R

KopIycax, MO3BOJIAIONINX
OJIHOBPEMEHHO cO3/1aBaTh 2
Bapuanta  pobOTOB  pasiMyHOro
Ha3Ha4YeHHus, HMEIOINX

BO3MOXKHOCTb  palOThl  Kak B
[IOTOKOBOM  pEKHUME, TaKk u
aBTOHOMHO); ITO3BOJISIFOIIIMX !
peanu30BaTh o0yueHue
IIPOrPAMMHUPOBAHHIO B HECKOJIBKHX
cpelax paspaboTKH Ha pa3MYHBIX
JA3bIKaX (K IIpUMeEpy. B cpemax
Mblock, Arduino IDE, ua s3bIkax
Scratch, C, Python, micro Python).
Kax MHHUMYM OJIUH H3
KOHTPOIUIEPOB MMEET BCTPOEHHYIO ‘
ONEPALUOHHYIO CHCTEMY,
scrpoennble Wi-Fi u Bluetooth,
nopr JUIS HOIKITIOYEHHS
NOCIICIOBATEIBHO  COEIMHSAEMBIX
BHEITHUX YCTPOHCTB (He MeHee 20
OJIHOBPEMEHHO O JKTIOYaeMbIX

—




HaItJMeHOBaHI/le
000pyaoBanus
(PBITO

Kparkue npumepusie
TeXHHYCCKHE XAPAKTePHCTHKH
(PBIIO)

Exunnna
H3MepeHHs

yerpoicrs). Kax MuauMYM onun m3
KOHTPOJUIEPOR HMEET BO3MOKHOCTE
OTHOBPEMEHHOH 3amucu He MeHee §
[IPOrpaMM, ¢ BO3MOKHOCTBIO
IICPEKTIOYCHUsT MExkITY HUMM. Kak
MHHHMYM OJIIH M3 KOHTDPOJIIEPOB
HMCCT  TIOJHOLBETHBLIH  JHCIIe
(IPS), nosBomstrommii BBIBOJIMUTE
JIQHHBIC C JIATYUKOB B BHJIE TabIwIg
U rpadHuKoB, a Takke co3qaBATH
BCTPOEHHbIE B KOHTPOJLIEp
BrAcOMrprl. Konmuuectso cencopos
M HCNOJIHUTEJIBHBIX  YCTPOHCTE,
BCTPOCHHBIX B OJIHH u3
KOHTpOJIepoR, - He Menee 10 .,
OOmee KkommuecTBO HMeMeHTOB B
nabope He memee 400 LIT., B TOM
YHCNIC MOJKITIOYaEMBIE MOJYIH: -

Bluetooth wmomyns, -  nsoiixoit
AQTIMK JIHHUH, - YJIbTPa3ByKOBO
AATYMK  pacCTOSHUS, -  JaTuMK
OBETa, -  JaTYMK  KacaHus
JMEKTPOMEXaHHUYECKHIH, - IR

MOJYJIb, - MOTOD MOCTOSHHOT'O TOKA
C penyKTOpOM — HE MeHee 2 INT., -
CEPBOIIPHRBO, - OYyJIbT
AUCTAHIHOHHOIO ynpasieHus [R.
Habop JIOJTIKEH OBITh
YKOMIIIEKTOBaH aKKyMYJISTOPHBIMH
Oatapesimu. [Iporpammuoe
oOecIieucHHe, HCHOB3yeMoe IS
IPOTPAMMHPOBAHMST  cOOMpPaeMbIX
poOoTOTeXHHYECKHX  MoeneH u
YCTPOHCTB, JOKHO OBITH JOCTYIHO
AU OCCIIATHONO CKAayMBaHMs U3
cetn MHTepHeT M mociemyiomero
HCITOJIL30BaHHA.

Koanuecrno
|

1
;
|

3 |Haumenosanue pazaena:

((ECTGCTBEHHOH&VLIHEZ{ HaIpaBJIICHHOCTL »

[Mupposas
n1abopaTopus 1o
di3uke
(yuernueckas)

O0ecneunpaer BEITIOJIHEHHE
OKCIICPUMEHTOB 10 TeMaM Kypca
(u3IKH. Kommiekranus:

becniposonroi  mynbTHzaTUMK 110
(usuke ¢ 6-10  BCTpOEHHBIMM
Aatuukamu:  [udposoii  gatumx
TEMIIEPATYpel ¢  JUHAMa30HOM
H3MEPEHHUS HE yke 4deMm or -20 g0
120C [Tudposoii JaTUYNK
a0COIITHOTO JlaBJIeHUs ¢
JTHAMA30HOM  H3MEPEHUs] HE YiKe
qeM ot 0 jgo 500 xIla JlaTymk

IT.

2.00




Ne
/1

L

HaumenoBanne
000pynoBaHus
(PBI1O)

Kpartkue npumepnsie

TEXHHYCCKHE xapam‘epﬂcnmn
(PBIIO)

Exnnnna Koanuecrro
H3MepeHHs

MAarHuTHOrO II0JIA C JIMANA30HOM
H3MEpPCHUS He yke ueM ot -80 0
80 MTn Jlarumk HANPSKEHHS ¢
/MAIIA30HAMA  U3MEPEHHS He Yike
49eM oT -2 no +2B; ot -5 1o +5B; ot
-10 mo +10B; or -15 g0 +15B
Hatauk Toka He yxe yem ot -1 10
+1A Hatunk aKceJIepoMeTp ¢
TIOKa3aTe/sIMM He MeHee yeM: +2 g;
+4 g; +8 g OtnensHble ycTpoiicTea:
USB ocummiorpad me memee 2
Kadana, +/-10 B Axceccyapsr:
Kabens  USB  coemuuutensHbiii
3apsajiHoe  yerpoifcTBO ¢ kabenem
miniUSB USB Apnantep Bluetooth
4.1 Low Energy Koncrpykrop s
IPOBEICHHUS] OKCIIEPHMEHTOB
Kparkoe PYKOBOJICTBO 1o
IKCILTyaTaluH G poBoii
naboparopuu [IporpammHuoe
obecrieueHue Metonueckne
pexomenannn (40 pador) Hamuume
PYCCKOA3BIYHOIO caliTa MOMNePKKH
Hammume Buaeopomikos.

]

|
|
|
|

|
|
|

[hidposas
Jaboparopusi 1o
Gumronorun
(mpoduIBHBIA
YOBEHBE)

Obecrieunsaer [POBEJIEHHE
UCCIIETOBAHMSI o
Gynkunonnposanuio

YEJIOBEYECKOTO Opraimusma.
Kommnexrarus: Becniporopnoii
MYABTUIATYHK 110 (PH3HOIOTHH ¢ 5-
O BCTPOCHHBIMH  JaTYHKAMHU:
Jlatumk aprepuansHOro maBieHms
(0...250 MM pr. cr.) NaTuuk nyJibca
¢ JHAIIa30HOM HU3MEPEHHS He yiKe
ueM oT 30 mo 200 ya/muH Jlaruuk
TEMIICpAaTypbl Teda € JMAMa30HOM
U3MEPEeHUS He yke 4yeMm or +25 fo
+40C JlaTuuk 4acToThl ABIXAHHS ©
AHANA30HOM M3MEPEHHs He yiKe
gyeM ot 0 jgo 100 nwuxior/Mun
Haruuk yckopenuns ¢ nokasaresnsvu
+2 g +4 g, 8 ¢ Otraensuble
yerpoiictea:  Jlaruuk  DKIT ¢
MaNa3soHOM  U3MEPEHHSI He  yikKe
uem ot -300 1o +300 MB) Jarunk
CHJIOMEP ¢ JHANA30HOM H3MEpEHHs
He yxe yem ot 0 o 40 H Jlatuux
OCBEIICHHOCTH ¢ JHANa3zoHOM
HU3MEpeHHsl He yxe yeM ot () 10

180000 six Akceccyaper: Kaﬁenb‘

LT, 20.00




HaimMenoeanue
000pyA0BaHIs

(PBITO)

Kparkue npumepnsre
TEXHHIECKHE XapaKTePHCTHKH
(PBITO)

Eannuna Koanuecrso
H3MepeHns #

USB  coemunnrensupii 3apsiHoe
YCTpOHCTBO ¢ kaGenem miniUSB
USB Anantep Bluetooth 4.1 Low
Energy Kparkoe PYKOBOJICTBO 110

IKCILTyaTaIliK unpposoii
nmaboparopun IIporpammmoe
obecrievenne Meroanueckne

PekoMeHlatuy He Menee 20 pador
Hammuve pycckosssrunoro  caiira

HOJUICPIKKH Hamnuue
BHJIEOPOJIHKOB.
Miixpockon Tun mukpockona: Guonornueckmis LT, 32.00
wHpoBoii Hacajixa MHKPOCKOIIA;
MOHOKYJIpHasi Hasnauenue: '
TabopaTopHsbIii Metos

HCCIIENIOBAHMSA:  CBETJIOE  [10JIe
Marepnan  ontuku:  onrHuyeckoe
CTEKNO VBeNMUeHHe MHKPOCKOIa,
Kkpat: 64 — 1280 Okynspsr: WF16x
Ob6bextuBbl:  4x, 10x,  40xs
(HO/IPY)KHHEHHBIH ) PeBonbeephas
rojoBka: Ha 3 oObekTHBa TuI
IIOJICBETKH: 3CPKaO MJIH CBETOIHO]
Pacmonoskenne IIOJICBETKH:
BCPXHss W HIOKHAA ~ Marepuan
Kopryca: wmerann  IlpexmerHsrii
croimk, MM: 90  Herouynmk
mutanus: 220 B/50 T'm Yucio
MeramukKcenei: |

HanmenoBarue nanpasienus:

«ba3zoBas (o6s3arennan 4aCTh) (MAJIOKOMILTEKTHAS LIK0J12)»

—

| HaumeHosanue pasyena: «Ec

TCCTBEHHOHAYUYHAsI HallpaBJIICHHOCTEL (MEUIOKOMHJICKTHHH LIKOJIA)»

ITudposas
J1aboparopus 1o
hzuke
(yuenuueckas)
(MaJIOKOMIIIEKTHAS
iKosna)

ObecreynBaer BBLITOJTHCHUE
SKCIICPHUMEHTOB 10 TeMaM Kypca
buzukn. Kommiexrarus:

BecripoBonnoii mynsTHIATUIHK 1O
busuke ¢ 6-10  BCTpOEHHBIMH
Aatuukamu:  [udposoit  jparunk
TEMIIEpaTypel ¢ JIHaaz0HOM
H3MEpPeHUs He yixke dyem oT -20 o
120C Ludposoii JATYUK
abCOIOTHOrO JIaBJICHHS g
JMATa30HOM HU3MEpPEeHHs He yiKe
geM ot 0 mo 500 xIla Jlarumk
MArHUTHOTO I[0JIS ¢ JIHANa30HOM
H3MEPEHHs He yike ueM or -80 a0
80 MTn Jlatunk manpspkenus c
AUATIA30HAMH  M3MEPEHHsS He YyiKe
9eM oT -2 1o +2B; o1 -5 1o +5B; ot
-10 m0 +10B; or -15 ac +15B
JlaTynk ToKa He yxe 4yem ot -1 mo

IIIT. # 28.00




n/n

HaiimenoBaune
00opynoBanus
(PBITIO)

Kparkue npumepunie
TEXHHYCCKIE XapPAKTePHCTHKH
(PBIIO)

Ennnnna
H3MepeHust

Koauuecrno

+1A  Jlatank akcenepoMerp c
NoKa3aTeIsMH He MeHee ueM: +2 g;
+4 g; £8 g OtxenbHble ycTpoiicTBa:
USB ocummiorpadp ne wmence 2
kaHama, +/-10 B Axceccyapsr:
Kabens USB  coenunnTENBHBIH
3apaZiHOe YCTPOWCTBO ¢ Kaberem
miniUSB USB Ananrep Bluetooth
4.1 Low Energy KonctpykTop mis
IIPOBE/IeHUs SKCTIIEPUMEHTOB
Kparkoe PYKOBOJICTBO 1o
SKCILIyaTaluu U POROIi
Jnabopatopuu IIporpammioe
oOecrieueHne Meroaeckue
pexomenanuy (40 pador) Hannuue
PYCCKOSI3BbIYHOTO CaiTa MOAICPIKKH
Hajnmmume BUIEOpPOIHKOB.

Ludporas
TabOpaTopus mo
XHMHH (YUCHHYECKas )

ObecnieunBaer BBITIOJTHEHHE
11abopaToOpHBIX paboT MO XHMUH Ha
YpoKax B OCHOBHOH IIKojde u
[IPOEKTHO-HCCIIE0BATEILCKOM
JIEATENIEHOCTH yUaliHxcs.
Kommuiexranmst: becnposoanoii
MYJbTHAATYUK 1O XHMHH € 3-Mf
BCTPOCHHBIMM JIaTYHKaMHU: JlaTuuK
pH ¢ 1manmazoHoM wu3Mepenmst He
yxke yem ot 0 g0 14 pH

JlaTuuK  DJIEKTPONPOBOJUMOCTH €
JMarazoHamMy  M3MEpCHHs He yiKe
geM oT 0 jgo 200 MxCwMm; ot 0 1o
2000 MxCwm; ot 0 10 20000 MxCwm
JlaTuuk TeMIIEPaTypPbl ¢
JAHMANAa30HOM M3MEPEHHsI HE YKe
yeM ot -20 mo +140C

OTaeneHbIE JATYHKU: HaTunk
ONTHYECKON II0THOCTH 525 HM
AKceccyapsl: Kabenr USB
COEIMHUTEILHBIH

3apsiiHoe ycTpoiicTBo ¢ Kabenem
miniUSB USB Ajantep Bluetooth
4.1 Low Energy

Kpartkoe PYKOBOICTBO 1o
JKCIUIyaTaluu U poBoit
nabopatopuu

Habop mabopatopHoii ocHacTKH
[Iporpammuoe obecrieuenue
Merouueckie peKoOMeHAIMH HE
meHee 40 pador

Hamnune pycckosisbiuHoro caiita
1LIOJVICPIKKH

HIT.

28.00




Haumenosanne
obopynoBanus
(PBITO)

Kparkue npumepusre

TeEXHNYeCcKHue xapam*epnmwmu
(PBIIO)

Eananna
H3MepeHns

Koanuecrpo |

Hammame Bujteoposmkos.

Lindposas
nabopatopus o
Ouosorun
(yueHHuyeckas)

OOGecneunnaer BEIIOJTHEHHE
J1ab0paTopHEIX PaboT Ha ypokax mo
OHONOrHH B OCHOBHOH INKOJNE u
HPOCKTHO-UCCIEN0BATEILCKOI
JACSTeIBHOCTH yUalluxcs.
Kommnnekrarust: becriposonoit
MYJIBTHAATYHK 110 OHOJIOTHH ¢ 5-10
BCTPOCHHBIMH JIATYHKAMH:

JlaTank BnaxkHocTH ¢ amanasomom
usmepenus 0...100%

Haruuk OCBELICHHOCTH c
AHANIa30HOM H3MEPEHHS He yike
gem ot 0 1o 180000 nk

Harauk  pH ¢ jumamasonom
H3MepeHus He yike ueM oT 0 g0 14
pH

JlaTuuk TEMIIEpaTypPhI ¢
JMANIa30HOM  M3MEPEHHsI HE  YyiKe
4eM ot -20 go +140C

Harunk TeMIIepaTyphl
OKpY’KalOIEH cpejibl ¢ JUANa30HOM
H3MCPEHUA He yke ueM oT -20 1o
+40C

AKceccyapbl: 3apsiiHoe YCeTpoiicTBo
¢ kabenem miniUSB USB Ananrrep
Bluetooth 4.1 Low Energy

Kpatkoe PYKOBOJCTBO no
IKCILTyaTaIlHH nudposoit
nabopaTtopun

[udposas BHI€OKaMepa C
METAIIIIMYECKHM HITATHBOM,
paspemienue ne meree 0,3 Mnuke
IIporpammuoe obecnedenne
Mertonnueckue pekoMeHanuun He
menee 30 pador

YnakoBka

Hanuume pycckosseiagoro caiita
HOIIEPIKKH, HaJIMIHe
BH/IEOPOJIMKOB

28.00

2 HanmeHonanue pazgena:

«Komnbrorepnoe 06opyioBanue (MagoKOMILIEKTHAS

ILIKOIA)»

L

Hoytoyk

@opm-dakTop: HOYTOYK; Pa3mep
JuaroHajd: He  MeHee  15.6
moiMoB: Paspemienne skpana: Full
HD, Quad HD wmm Ultra HD;
Obmmii  obweM  ycTaHORICHHOI
OlICPAaTUBHOW 1IAMSITH: He MeHee 8
I'Gaiit;  Makcnmanpuelii  o6mmii
IO/ IePKUBAEMbIH o0bem
ONEPATHBHOM MaMsTH: He MeHee 16

IIT.

28.00




Ne HavmenoBanue Kparkue npumepusie Ennnauna Komuuecrpo ’

n/n 000 pyaoBaHHs TEXHHYECKHE XaPDAKTePHCTHKH H3MepeHHus
(PBIIO) (PBITO) |
['Gaitt; O6weM SSD nakommtens: {
HE MEHee 240 ['Gaiit;
Becuposoyinas  cBase: Wi-Fi; J
|

Komdectso BeTpoenubix B KopIyc
nopros USB: He wmenece 2, wus3
KOTOPBIX HE MeHee | JIOJDKHO OBITh
USB  Bepcunm He Hmke 3.0;

Pasperenue BY0-KaMepel, ‘
Mnukcenn: He MeHee 0.3:
Berpoennnrii MHKPO(]OH; ’
Knasnatypa ¢ packmamkoit wu
MapKHPOBKOH KIaBHIN

I
QWERTY/MIIYKEH; Ilomtepska
CTaHAapTOB OEeCPOBOHON CBS3H:
802.11a/b/g/n/ac; !
[TpousBoaurenbHOCTS rnpoueccopa j
(3Hauenne  mokasatens  «CPU |
Mark» 1o Tecry «Laptop & r
Portable CPU Perfomance» |
http://www.cpubenchmark.net/lapto |
p-html): we menee 5000 emmmmi: J
Hammune manunynstopa memms s
KOMIIICKTE: Jda; YCTaHOBJICHHAs! '
OneparHoHHas cHcTeMa c |
IpaQUYIeckuM  110/1b30BaTeILCKUM |
HHTEp]EiicoM, CBeJIeHNS 0 KOTOPOM |
BKJIIOYCHBI B eIMHBIH  peecTp |

POCCHICKHX IporpaMm JULs ;
AIEKTPOHHBIX BBIYUCITHTEIbHBIX
MariH u 0a3 JAHHBIX
YcTaHoBIeHHBI [akeT o(HCHOro |
POrpaMMHOI0 o0ecrieyeHus,
COBMECTHMOIO C YCTaHOBJIEHHOI
OTIEPalMOHHOH CHCTEMOH,

CBEJICHHS. O KOTOPOM BKJIIOYEHBI B
€M HBIH peectp POCCHICKHX
[IPOrpaMm TSI 9JIEKTPOHHBIX
BLIYHC/IMTC/IBHBIX MaIlUH W 0Has

| TAaHHBIX.
Moy | Tun YCTpOHCTBA: I0IT. 14.00 f
(mpuHTED, Muoro(yHKIHOHaIBLHOE

CKaHep, KOIUp) yerpoiictso (M®V); .‘
L{BeTHOCTE Neuars: uepHo-Genas: !
Texuomorus [E€YaTH: ’
dNIeKTporpauyeckas  (asepHas, ‘

CBETO/IHOIHAS);

Tun cxannporanus:
NPOTSKHBIN/ TTAHIIE THBIIT; ‘
BosMokHOCTh  cKaHupoBaHUs B

®opmart neyatu: He MeHee A4: |




Ne Hanmenosanune Kparkue npumepnsie Ennmnnna Kosmmuecrso
n/n obopynoBanus TEXHIYECKHE XADAKTEPHCTHKH | H3Mepenus
(PBI1O) (PBI1O)
(opmarax: ne mence Ad:
Crnoco6 noakmouenms: LAN, Wi-

|
|
|
|
Fi, USB Bl




