BAII'KOPTOCTAH MHHHUCTEPCTBO
PECITYBJIMKAhBIHBIH OBPA30BAHUA U HAYKH
MOFAPH® hoM ®9H PECITYBJIHUKH
MHHHCTPJIBITBI BAIIKOPTOCTAH
Tearp ypamel, 5/2-ce ii., Odo k., V. Tearpanbnasn, 1.5/2, . Ya,
bamrkoprocran Pecnydamkaher, 450077 Pecny6mka Bamkoproctan, 450077
BOUOPOK I[MPUKA3
14.02.2024 Ne272 14.02.2024
Ode x. r. Yoa

00 yTrBep:kaeHun HHPPACTPYKTYPHOIO JIUCTA
AJIS1 CO34aHMA U (PYHKIIMOHMPOBAHMSA B 0011e00pPa30BaTEJIbHBIX OPraHU3ALMSAX,
PACIIOJIOKEHHBIX B CEJIbCKOH MECTHOCTH M MAJIBIX TOPOAAX
Pecny0sinku bamkoprocraH, HeHTPOB 00Pa30BaHUA €CTECTBEHHO-HAYYHOI,
U TEXHOJIOTH4YecKoil HanpaBjaeHHocTell «Touka pocta» B 2024 roay

B cootBercTBUM c pacnopstkenueMm llpaButensctBa PecnyOnmuku bamkoproctan
ot 20 stuBaps 2021 roga Ne 12-p «O0 yTBepKACHUN KOMIUIEKCA MepP («IOPOKHOU KapThl»)
U KOHLIETILMK CO3AaHUs U (PYHKIMOHUPOBAHUS B 00II€00pa30BaTEIbHBIX OpraHu3alusx,
PacroIoKEHHBIX B CEJIbCKOM MECTHOCTH M Majbix ropoaax PecnyOnuku Bamkoproctan,
LEHTPOB 0Opa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUECKON HamlpaBiIeHHOCTEH
«Touka pocta» B pamkax (enepajibHOro npoekra «CoBpeMeHHas IIK0JI1ay» HAllMOHAJIBHOTO
IIPOEKTa «O06pa3zoBaHue», B LENAX CO3JaHUsA " (GyHKIIMOHUPOBAHUS
B 001e00pa3oBaTeNbHbIX OpraHU3alUsAX, PACHOJOKEHHBIX B CEIBCKONH MECTHOCTH
U Mameix  ropojgax  Pecnybmukm  bamkoproctan, — meHTpoB — oOpa3oBaHUs
€CTECTBEHHO-HAYYHOM W  TEXHOJIOTHUYECKOW  HampaBieHHocTer  «Touka  pocra»
B 2024 roagy, Ha OCHOBaHMU METOJMYECKHX PEKOMEHJAIMNA 10 CO3/IaHUI0
1 (QYyHKIMOHUPOBAHHIO B 0OIICOOPA30BATENbHBIX OpPraHU3AIUgX, PACHOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH M MaJIbIX I'OpOJax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOU
" TEXHOJIOTUYECKOU HaIpaBJIEHHOCTEM, HaIlpaBJIEHHBIX UCbMOM
MunucrepctBa npocsemienuss Poccuiickoit ®enepanuu ot 30 HosiOps 2023 ropa
NeTB-2356/02,nipu K a3blBalo:

l. YrBepauTe  mpuiaraeMbelii  MHQPACTPYKTYpHBI  JUCT A CO3AAHUS
U  (QYHKIMOHUPOBaHUSA B OOIIEO0pa30BATEIbHBIX OPraHU3aLUsAX, PACHOJIOKEHHBIX
B CEJIIbCKOW MECTHOCTM M Maiblx ropogax PecnyOnuku bamkoprocraH, II€HTPOB
oOpa3oBaHMsI ~ €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW  HampaBJIE€HHOCTEH
«Touka pocta» B 2024 rony.

2. Otheny rocyJapCTBEHHBIX 3aKylmok MuHHCTEpcTBa 00pa3oBaHUS M HAyKHU
Peciyommku ~ bamkoproctan  (O.Y.  AnTuUnWHA)  OCYIIECTBUTH  IPOBEICHHE



[ECHTPAIM30BAaHHONW  3aKyNKH Y4yeOHOro oO0OpyJOBaHHMS M  CpPEACTB  OOyuYeHUs
JUIsl OCHAIEHMsSI LIEHTPOB o00pa3oBaHusl «Touka pocTa» B COOTBETCTBUU C IMPUKA30M
MunucrepcTBa oOpa3oBaHus u HayKu PecnyOnnku bamkoprocran
ot 30 nexadps 2014 roma Ne 2405 «O0 opraHu3ali U NPOBEIEHUU 3aKYIOK TOBApOB,
pabot, yciyr, o0ecreyMBaeMbIX 3a CYET CPEICTB, MPEIyCMOTPEHHbIX MUHHCTEPCTBY
oOpazoBanust M Hayku PecnyOnuku bamkoprocTan», COIJIaCHO YTBEPKIECHHOMY
UH(QPACTPYKTYPHOMY JIUCTY.
3. KoHTposb 3a HUCIIOJIHEHNEM HACTOSLIETO MPUKa3a OCTAaBIISIIO 332 COOOM.

[Tpunoxxenue: Ha 22 1. B 1 7K3.

Munuctp .M. Magnetbepann

JIOKYMEHT ITOJIIMCAH
DJIEKTPOHHOM HOJIITUCHIO

Ceprugpukatr 00DE2ASFS8AC3C7744FD595SEC81E4D6539A
Bnagenenn Masiaeroepann Habxap MapaTtoBu4u
JeiictBurenen ¢ 03.11.2023 mo 26.01.2025




HNHppacTpyKTypHBIH JHCT
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o6opynoBanus (PBI1O)

KpaTlme NpUMeEpHbIEe TEXHUYECKNE XaPAKTePUCTUKHU
(PBIIO)
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H3MepeHust
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AGNAIOMUXCA MATOKOMAIIEKMHbIMU'"

HaunmeHoBaHue HanpaBjeHusi: ""Obopydosanue 0nsa 00uLeo00pazosamebHbIX Op2aHu3ay,

uil, He

HanmeHnoBaHue paznena:
"EcTecTBeHHOHAy4YHas
HaTpaBIEHHOCTH"

[ {upposas nabopamopus
no guzure
(yuenuueckas)

Obecneuusaem GbinoaHeHUe IKCNEPUMEHNO8 NO MeMaM
Kkypca gusuxu. Komnrekmayus: becnposoonoi
Myabmudamyuk no usuxe ¢ 6-10 6CMpOEHHbIMU
Oamuuxamu: Lugposou oamuux memnepamypol ¢
ouanasoHom usmepenus e yoice ywem om -20 oo 120C
L{ugpposoti damuuk abconomnozo 0asietus ¢
Ouanazorom usmepenus He yoce wem om 0 0o 500 klla
V[amyux Ma2HUMHO20 NOJA ¢ OUANAZOHOM UBMePeHUs He
vorce wem om -80 0o 80 mTn Jamuux nanpscenus ¢
ouanazoHamu usmepeHus He yoce uem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o +15B Jamuux
moxa e yoice wem om -1 0o +1A4 Jamuuk
axkcenepomemp ¢ nokazamensimu He menee uem: 2 g; +4
g, +8 g Omoenvrvle yempoucmea: USB ocyunnoepagh ne
wmenee 2 kanana, +/-10 B Axceccyapoi: Kabeno USB
coedunumensHulil 3apsaoHoe yCmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
[KoHcmpykmop 0215 nposedeHUs: SIKCnepuMeHnmos
Kpamkoe pyko8oOcmeo no sxchiyamayuu yughposou
lnabopamopuu Ilpoepammuoe obecneyenue
Memoouueckue pexomenoayuu (40 pabom) Hanuuue
pyccrossviuno2o catima noooepaicku Hanuyue
610COPONIUKOS.

wm.

141.00

upposas rabopamopus
no xumuu (yuenuyecrkas,)

Obecneuugaem gvinoaneHue 1abopamopusix pabom no
UMUU HA YPOKAX 8 OCHOBHOU WKOIe U NPOEKMHO-
UCC1e008amenbCKoU OesimenIbHOCHU YHAWUXCAL.
[Komnaexmayus: becnposoonoi myremudamuux no
umuu ¢ 3-ms 6cmpoennvimu damyuxamu. Jamyux pH ¢
Ouanazorom usmeperus He yoice uem om 0 0o 14 pH
V[amyuk 31eKkmponpoeooumMocmu ¢ OUAna30HaAMU
usmeperus ve yxce yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm [Jamuux
memnepamypul ¢ OUANA30HOM USMEPEHUS He Ve YeM
om -20 0o +140C Omoenvrovle damuuxu.: Jlamuux
onmuueckou niomuocmu 525 um Axceccyapvi: Kabenw
USB coeounumenshwiil 3apsonoe yempoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamkoe pykosoocmeo no sxcnayamayuu
yugposoii r1abopamopuu Habop nabopamoproti
ocuacmku IIpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne meree 40 pabom Hanuuue
pyccroasviunoco catima noddepaicku Hanuuue
6UOCOPONIUKOS.

wm.

141.00

[{ugpposas nabopamopus
no ouonocuu
(yuenuueckas)

Obecneuugaem 6vinoaHeHue 1a00pamopHuIX pabom Ha
VpOKax no 6uono2uu 6 OCHO8HOU WIKOIE U NPOEKMHO-
tcC1e008amenbCKoll 0esmenbHOCIU Y4auuxcs.

Komnaexmayusi: Becnposoonot My1bmudamuux no

wm.

141.00
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KpaTKne NPUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU
(PBIIO)

Eannnna

H3MEPCHUS

KoanuecTBo|

buono2UU ¢ 5-10 BCMPOEHHbIMU OamuuKamu. JJamyux
erasicnocmu ¢ ouanasonom uzmepenus 0...100%
Vlamuux oceewjeHHocmu ¢ OUana3oHOM UMepeHusl He
vorce uem om 0 0o 180000 nx Hamuuk pH ¢ duanasonom
usmepenust ve yace uem om 0 oo 14 pH JJamuux
memnepamypuvl ¢ OUANA30HOM USMEPEHUS HE YIIce YeM
om -20 0o +140C [lamuux memnepamypbsl oKpyscarouel
Cpeobl ¢ OUana3zoHoM usmepenus He yoce yem om -20 0o
+40C Axceccyapul: 3apaoHnoe ycmpoiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pykosoocmeo no skcniyamayu yugposou
lnabopamopuu Lugposas eudeoxamepa ¢
\Memannuyeckum wmamugom, paspeuwienue ne menee 0,3
Mnuxc IIpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 30 pabom Ynarxosxa Hanuuue
PYCCKOAZBINHO20 Catima NOOOEPICKU, HAUYUEe
610OPONIUKO8

HanmMeHoBaHue pasena:
" JIOTIOTHUTETTEHOE
obopynoBanue"

ObpazosamenvHulil
Habop Onst uzyueHus
\MHO20KOMNOHEHNHBIX
pobomomexnuyeckux
cucmem u
MAHURYISIYUOHHBIX
pobomos

ObpazosamenvHulil HADOP 00dHCeH OblMb NPEOHA3HAYEH
0718 U3YYeHUss pOOOMOMexXHUYECKUX MeXHOL02Ul, OCHO8
UHDOPMAYUOHHBIX MEXHON02ULL U MEXHOL02UL
MPOMBIULIEHHOT ABMOMAMU3AYUL, A TNAKICE
mexwnonozuti NPOMoOMUNUPOSAHUs U AOOUMUEBHO20
npouszeodcmea. B cocmas Habopa 001CcHbL 6X00UmMb
KoMnekmylowue u ycmpoticmeaa, oonaoaioujue
KOHCMPYKIMUBHOU, annapamuol U npocpammHoll
cosmecmumocmoio opye ¢ opyeom. 1) Komnnexm
KOHCMPYKMUGHBIX DNIEMEHMO8 U3 MEeMALIA U NAACMUKA
0713 COOpKU MOOeell MAHUNYTAYUOHHBIX POOOMOS C
V210601 KUHEMAMUKOLU, NIOCKONAPALLEbHOU
kunemamuxoi, Delta-kunemamuxoiu. 2)
Hnmennexmyanvuvilli cep8omMooyib ¢ UHMEeZPUPOBAHHOU
cucmemoti ynpaeienus - ne menee 7um. Cepeomooyb
Dodicen 061a0ams UHMe2PUPOBAHHOU CUCTEMOU
Vrpasnenust, obecneuusaiowell 0Opamuyio ces3b uiu
KOHMPOIb NApaAMempos - NON0IACEHUE 8ald, CKOPOCHIb
BpAUEHUsL, HAZPY3KA NPUBOOA, A MaKdice
0becneuusalouell B03MONCHOCIb NOCAE008AMENbHO20
nooKmouenus opye ¢ Opy2om u ynpaeieHus
CEPBOMOOYISIMU IO NOCLEO08AMENLHOMY
n0.1YOYNIeKCHOMY ACUHXPOHHOMY unmepdeticy. 3)
\PobomomexHuueckuti KOHMpPoLep, npedCmasiaouull
Cc0001 MOOYIbHOE YCMPOUCMB0, 8KAtoYarowee 8 ceos
0OHONAMHBIL MUKPOKOMNBIOMED 015 BbINOJIHEHUS
CILOJICHBIX GBIYUCTUMENbHBIX ONEPayuil, nepugeputinblii
KOHmMpoLep 071 YNPAGIeHUs GHEUWHUMU YCIMPOUCTEAMU
U naamy pacuwuperusi 0Jis ROOKIOYEHUsT BHEUHUX
yempoticma. Modynu pobomomexuuueckoo
KOHmMpoepa 00NHCHbL 001a0ames 0OHO8PEMEHHOU
KOHCMPYKIMUBHOU, annapamuol U npocpammHoll
cosmecmumocmuio opye ¢ opyeom. Pobomomexnuueckuii
KOHmMpOLLEp 00ICEH YOOBNIEMBOPSNb MEXHULECKUM
apakmepucmukam. Koi-60 s0ep 6CmpoeHHO20
MuKpokomnviomepa - He MeHee 4, makmoegas Yacmoma
si0pa - ne menee 1,2 I'T'y, o6vem O3V - ne menee 512
M6, nanuuue unmepgpeticos - SPI, 12C, 1-wire TTL,

UART, PWM, yughposvie - ne menee 16 wm u

47.00




Ne HanmenoBanmue KpaTkue npumMepHble TeXHHYecKHe XapakTepucTuku| Eqnnuna
n/njodopynosanus (PBIIO) (PBIIO) H3MEpPEeHUs
ananoeogvle nopmul - He mernee 8 wim 0k ROOKIIOHUeHUs.
BHEWHUX YCMPOTICIE, 8CIMPOEHHBIN MUKDODOH, a
maxoice WiFi unu Bluetooth 0ns kommyHukayuu co
eHewHuMuy yempoticmeamu. Pobomomexuuueckui
KOHmMpOLLEp 00NICeH 00eCne u8ans G03MONCHOCHIb
NPOSPAMMUPOBAHUSL C ROMOWBIO CPEACME SI3bIKOG
C/C++, Python u c60600H0 pacnpocmpansemotl cpeosi
Arduino IDE, a maxoice ynpagieHusi MoOeaiamu
pobomomexnuueckux cucmem ¢ nomowwbio cpedvt ROS.
4) [Ipoecpammupyembviii KOHmMpoanep - He meHee lwm.

I Ipoepammupyemviti KOHMPOLLEP OONHCEH
npedcmaesnsime cobOOU BbIYUCTUMENbHBLIL MOOY /b,
001a0arwUM YUGPosIMU NOpMaMu - He Menee 8 wm u
ananoeoguiMu nopmamu - ne menee 16 wm,
unmepgeticamu UART, I2C,SPI, TTL, a makace
Wmoodynem becnpogoonot ceszu muna Bluetooth unu Wiki
07151 CO30AHUSL ANNAPAMHO-NPOZSPAMMHBIX PEULEHULL U
"ymuvix/cmapm"-ycmpoticme 015 pazpabomku peueHu
"Humepnem geweni”. 5) Ilnama pacwupenus
npocpamMmMupyemo2o KoHmpoiiepa — He menee luim.

I Inama pacwupenus donxicHa obecneuugams
603MOANCHOCTD NOOKTIOYEHUSL YHUBEPCATLHO2O0
BLIUUCTUMENLHO20 MOOYJISL K Cemu HOCPeOCTnEoM
unmepgeiica Ethernet. Ilnama pacwupenus 00axicHa
0b61a0ame nopmamu 6600a-8b1600a OJisi NOOKIIOYEHUSL
YUPDPOBLIX U AHATI0208bIX Yycmpolicme — He MeHee 40 wm,
unmepdpetic SPI u 603mM021cHOCMbIO NOOKIOYEHUA
eHeutnell kapmul namamu. 6) Modyns mexuuueckozo
Bpenus, npedcmasnarowuti coooll yCmpoucmeo Ha basze
BBIUUCTUMENLHO20 MUKPOKOHMPOLLEPA U
UHMeSPUPOBANHOTL Kamepbl, obecneuugaioujee
pacnosnasanue npocmeriuiux u306pasicenull Ha Mooyne
3a cuem cOOCMBEHHBIX GLIYUCTIUMETLHBIX
6o3MOdICHOCMEl - He Menee Twm,  Mooyns
MmexHu1ecKo2o 3penusi 0oaicen 0becneuusams
BO3MONCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU
WMOOYIAMU ROCPEOCMBOM WUHBL HA 6a3e
nociedosamenvHo2o unmepghelica ¢ yeuvio oanbHelulel
nepedauu pe3yibmamos usMepeHutl 2pynnol MoOyei Ha
VApasnsowee GbIYUCIUMeNIbHOe YCMPOUCME0,
nookmouenHoe Kk OanHou wune. Mooyie mexrHuuecko2o
Bpenust QodIceH 0becneuusams 603MONCHOCHIL
oCywecmanames HacmpouKy MoOYJisk MEXHUYECK020
Bpenus - HacCmMpoUKy dKCno3uyuu, bananca 6enozo,
Y6EMOPAZHOCMHBIX COCMABISIOWUX, NIOUAOU
0OHApYIHICUBAEMOT 0OIACMU U300OPAICEHUS, OKPY2TLOCMU
0OHapydICU8aemMol 00aacmu U300paNCeHus, NOJIONCEHUEe
0OHapydIcugaemvlx 0baacmell OMHOCUMENbHO OpYe
Opyea. Mooy mexuuueckozo 3penus 00NHCEH
0Oecneuueanms 803MONCHOCHIL HACMPOUKU HA
00HOBpeMmenHoe obHapydiceHue e menee 10 paznuunpix
0OUHOUHBIX 0OBEKNO08 8 ceKmope 0030pa, b0 He MeHee
5 cocmagnblx 00beKmos, COCmosyux u3 He meHee 3
pasnuunvix epapuyeckux npumumusos. Mooy
mexHuuecKko2o 3penusi 0oacer 001a0ams GCMPOEHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL, I12C, SPI ons
KOMMYHUKAYUY CO BHEUWHUMU NOOKTIOYAeMbIMU
vempoucmeamu. 7) B cocmas nabopa 0ondicHbl 6X00Uums
yugposwvle UHDOPMAYUOHHO-CEHCOPHBLE MOOYIU,

KoanuecTBo|
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Ne HanmenoBanmue KpaTkue npumMepHble TeXHHYecKHe XapakTepucTuku| Eqnnuna
n/njodopynosanus (PBIIO) (PBIIO) H3MEpPEeHUs
npedcmasnsiowue coboli yempoucmea Ha baze
npoSPaMmMUpyemo20 KOHmpoLiepa u usmMepumentbHo2o
baemenma. L{ugposoii modyne donscen obradamo
6CIPOEHHBIM MUKDOKOHMPOIIEPOM (INAKMOBAsL
uacmoma - ne menee 16 MIy, wuna oanuvix — e menee
8 Kbaiim), unmepceticamu 018 NOOKIOUEHUS K BHEUIHUM
vempoticmeam: yugposgvie u ananocogvie nopmel, 1-wire
TTL, pazvem muna RJ. L{ugpposoti Modyns dondicer
0becneuusansv 603MOHCHOCHIb KOMMYHUKAYUU C
aHanocUUHBIMU MOOYIAMU ROCPEOCHEOM WiUHbL Ha base
nociedosamenvHo2o unmepgheiica ¢ yeuvio OaibHeluLell
nepedauu pe3ynbmamos usmepeHuti 2pynnvl Mooyiell Ha
Vnpaeisiouee 8bluUCIUmenbHoe yCmpoucmeso,
nookmouenHoe Kk OaHHou wure. B cocmas nabopa
00IICHO 6X00UMDb. YUDPOBOL MOOYIb MAKMOBOU KHONKU
— He menee Jwm, yugposol Modyib ceemoouoda — He
menee 3wm, yupposoii MoOynbL KoHYeso2o npepvleamers
— He meHee Jwm, Yupposoli MooyIb OamyuKa yeema —
He menee lwm, yugposoil mooyrs RGB ceemoouoda —
e menee lwm. 8) B cocmag Habopa 001cHbL 6X00UMb
Bremenmbl 018 COOPKU BAKYYMHO20 3AX68aAMA. 8aKYYMHAA
npucocka — ne menee lwim, 31eKMpPOMAZHUMHBIL KIANAH
— ne menee lwm, gakyymuwlii Hacoc — ne menee lum. 9)
B cocmas Habopa donicen 6x00ums yueOHblll KOMIIEKNI,
srIIOUarOWUll 6 cebs yuebHoe nocooue, Habop
OUOIUOMEK MPEXMEPHBIX DJIeMEHMO08 OJis
nPOMOMUNUPOBAHUs MOOeNel MAHUNYIAYUOHHBIX
pobomos, a makdice npoepammHoe obecneuerue O
pabomei ¢ Habopom. Ilpoepammuoe obecneuerue
00IXHCHO 0Decnedusams mpexmepHyIo 8U3YanU3aAYUIo
lMooenu ManunyiayuoHHo2o poboma (¢ y2iosoti,
MI0CKONAPAIienbHOU U 0elbMAa-KUHeMamuKot) 6
npoyecce pabomul, obecneuugamsb nOCMpoeHue
NPOCMPANCMBENHOU MPAEKMOPULU OBUICEHUSL
UCHOTHUMENHO20 MEXAHUBMA MAHUNYIAYUOHHOZO
poboma, 603MOMHCHOCTG 3A0AHUS NOCIE008AMENLHOCU
mouex 051 NPOXOAHCOEHUs Yepe3 HUX UCTIOTHUMENTbHO2O0
\mexanuzma Manunyisyuonno2o poboma. Ilpoepammmoe
0bOecneueHue 00IHCHO PYHKYUOHUPOBAMb, KAK 6
omoenbHOCHU 8 8UOe CPedbl MOOETUPOBAHUs, MAK U 8
pedicume MOHUMOPUHEA 6 PedabHOM 6PEMEHI NPU
NOOKIIOUeHUU MOOENU MAHURYIAMOPA NOCPEOCmB8OM
pobomomexuuueckoeo konmpoanepa. Ilpoepammmnoe
0becneueHue 001HCHO 0becneyusams 803MOHCHOCb
nocmpoenus 2papuros 3a0aHHbIX U MEKYUUx
0600UjeHHbIX KOOPOUHA MAHUNYTIAYUOHHO20 POOOMA,
epaghukos sHaveHull cCkopocmetl u YCKopenusi, 2papuros
pacuemnuvlix 3navenutl nazpysku. I[lpoepammmnoe
0becneuenue O0NIANCHO NO360AAMb 3A0a6AMb
nociedosamenbHOCHb NePedsUINCEHUT MAHUNYAAMOPA
nocpedcmeom Habopa KOMAHO 6 OoUHO-epagpuiecKkom
unmepgeiice. YueOnoe nocobue 00nx*CHO codeparcams
Mamepuansl no paspadomke mpexmepHvix Mooenei
MOOUTLHBIX POOOO8, MAHURYIAYUOHHBIX POOOMOE C
pasIuUHLIMU MUNAMU KUHEMAMUKY (V21084
KuHemMamuxa, nioCKO-napaiieibHas KUKeMamuKa,
oenvma-kunemamuxa, SCARA unu pviuasicnas
Kunemamuxa, nramgopma Cmioapma u m.n.),
UHCIPYKYUU O NPOEKMUPOBAHUI0 pOOOMOS,

KoanuecTBo|
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HaumeHnoBanue

o6opynoBanus (PBI1O)

KpaTKne NPUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU
(PBIIO)

Eannnna
H3MEpPEeHUs

KoanuecTBo|

UHCIMPYKYUU U MEMOOUKU OCYUYECMENEHUS UHHCEHEPHBIX
pacuemog npu npoekmuposanuy (pacyemnl HazpysKu u
WMomMenmos, paciuem MOWHOCMU NPUBOOOE, pacyem
napamempos KUHeMamuKy u m.n.), UHCMpYKyuu no
paspabomke cucmem ynpasieHus u nPOSPAMMHOZO
0becneueHus 015 YNpagieHus pooomamu, UHCIMPYKYUU U
MemoouKu no paspabomke cucmem YNpaeieHus ¢
BIeMeHmamu UCKYCCMBEHHO20 UHMEeNNeKmA U
Mawunno20 00yyenus.

Obpaszosamenvhblil
Habop no mexanuxe,
\mexamponuxe u
pobomomexHuxe

Habop oonoicen bbimb npedHasHawen 0 npo8eoeHus
VUeOHBIX 3aHAMULL NO UZYHEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuKuy, NPaKmMu4ecKo2o npumMeHeHus: 6a306bix
DIEMEHMO8 INEKMPOHUKU U CXEMOMEXHUKU, a4 MAKIICe
Haubonee pacnpocmpaneHHou snemenmuou basvl u
OCHOBHbLIX MEXHUYECKUX PeUeHUl, NPUMEHAEMbIX NPU
NpoOeKmMUpo8anUl 1 NPOMOMURUPOSAHUYU PAZTIUYHBIX
UHOICEHEePHbIX, KUDEPHeMUUeCKUxX U 6CMpausaemolx
cucmem. B cocmag nabopa dondxichbl 6x00umo
KomMniekmylowue u ycmpoucmsa, obnaoaroujue
KOHCMPYKMUBHOU, NeKMPU1eCcKou, annapamuou u
npocpaMMHOU cosmecmumocmoio opye ¢ opyzom. B
cocmae Habopa 00AAHCEH BX0OUMb KOMNAEKM
KOHCMPYKIMUGHBIX IEMEHMO8 U3 Memasiia s cOopKu
\Makema MaHURYISYUOHHO20 pOOOMA U KOMIIEKM
\Memaniuyeckux KOHCMpYKMUGHbIX J1eMeHMOo8 Ois
cOopxu makema mMobuibHo20 poboma. B cocmas nabopa
OOJIHCHBL 6XOOUMb NPUBOOA PAZTUYHO20 MUNA: MONOPbI
C UHMEeSPUPOBAHHBIM UYL 6HEUWHUM OAMYUKOM
nonodcenus — He MeHee 2uim, cep8onpusoo OoabUOU —
He meHee 4uum, cepgonpusod manvlil — He MeHee 2uim,
NpUBOO C BOZMONCHOCMBIO YNPABILEHUS 8 UA2080M
pesicume — He menee 2wum. B cocmae Habopa 0ondicHbl
6X00UMb 21eMeHmbl 0118 COOPKU 8AKYYMHO20 3aX8ama:
6aKyyMHASI NPUCOCKA — He Menee [wim,
DIEeKMpOMaZHUMHBIU KIanaH — He MeHee 1uim,
6axyymHuulil Hacoc — He menee lwum. B cocmas nabopa
O0IHCHA 6XOOUMb dNleMeHmHAs Oa3a Os
npomomunuposanus: niama o Oecnae4Hozo
npomomunupoeanus, KOMNJIEKm npo8oo00s pa3iuiHO20
muna u OnuHbL, KOMAIEKM PE3UCMOPO8, KOMNIEKM
c8emooU0008, ceMucezMeHmMHbLL UHOUKAMOP, Oucniell
VKK-muna, knonku — He MeHee Suim, nOmeHyuomempuol —
He meHee 3uim, UHPAKPACHbIN OAMYUK - He MeHee
3uim, y1empazeykoeol 0amyux - He MeHee 3uim, Oamyux
memnepamypul - He Menee luim, 0amyux oceeujeHHoCmu
- e menee lum, mooyns Bluetooth — ne menee lIwm,
mooyne UK-npuemnuka — ne menee lum, mooyno UK-
nepedamyuxa 6 6uoe KHONOYHO20 NYIbMA YAPABTIEHUS —
[wm, akkymynamop — He menee lwim, 3apsionoe
yempoticmeo — He menee lwim. B cocmag nabopa
0012ICEH BX00UMb MYTbMUOAMYUK OJisL USMEPEHUS
memnepamypbol u 61AHCHOCMU OKpPYAHcaloujell cpeobl — He
mernee lum. Mynomuoamuuk 0ondcen 001ad0amo
6CMPOEHHbIM MUKPOKOHMPOLLEPOM (IAKMOo8as
uacmoma - He menee 16 M1y, wiuna OanHbix — He MeHee
8 Kbaiim), unmepeticamu 0151 ROOKNIOUEHUS K 6HEULHUM
yempoticmeam: yughpogswle u ananozosvie nopmel, 1-wire
TTL, pazvem muna RJ. B cocmas nabopa 0ondicen

6X00UMb KOMNIEKM YHUBEPCATbHBIX 8bIYUCIUMENbHbIX
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n/njodopynosanus (PBIIO) (PBIIO) H3MEpPEeHUs
Wmooynetl, npedcmasisiouux coboi 6azosyio niamy,
nramy pacuiupenus 0si cemeso20 83aumMo0eucmeus u
namy noOKNIOYeHUs Cul08oll Hazpy3Kku. Bxooawue 6
KoMnIeKm yCmpoucmea 00N4CHbL 001adambs
0OHOBPEMEHHOU KOHCMPYKMUBHOU, J/IeKMPUYeCcKoll,
annapamuoil u RPOSPAMMHOLU COBMECMUMOCBIO OpYye C
Opyeom. Baszosas niama ynueepcanvrnoeo
BLIUUCTIUMENILHO20 MOOYIIA O0NHCHA NPEOCMABIAMb
c0b01l npozpammupyemvili Konmpoaiep 8 cpede Arduino
IDE unu anano2uuhuix c60000HO PACNPOCMPAHAEMbIX
cpedax paspabomku. basoeas niama donxcna obnadams
6CpOoenHbIMU Unmepghelicamu st NOOKIOYEeHUs
YUPPOBLIX U AHANO208bIX YCMPOUCIE, BCIPOEHHBIMU
unmepgeticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. [Inama pacuupenus 001dcHa
0Oecneuu8ams 603MONCHOCHb NOOKIIOYeHUs
VHUBEPCANBLHO20 8bIYUCIUMETbHO20 MOOYIIS K Cemu
nocpedcmeom unmepgbetica Ethernet. [Inama
pacuupenus dondxcua obradams nopmamu 6800a-
661600a 018 NOOKNIOUEHUS YUDPOBLIX U AHATO208bIX
yempoiicms, unmepgetic SPI u 603M0%4cHOCbIO
nooxtouenus enewnell kapmul namsimu. Iliama
pacwupenus 01151 NOOKIIOUEHUs. CUTI0BOU HAPY3KU
0012ICHA 0DeCneyusams 603MONCHOCIb NPIMO20
NOOKIIOUEHUS 6HEUHEl CULOBOU HAZPY3KU, 4 TNAKIICE
pezynupyemoii Haepysku nocpedcmeom PWM
uumepgeiica. B cocmas nabopa oonicen 6xooumo
npoepammupyemslil KOHMpoiep, 00ecnedusaroull
B03MONCHOCHb OCYULeCMETIAMb PA3PAOOMKY
NpPOSPAMMHO20 KOO, UCHONIb3YA UHCMPYMEHMAapuil cpeo
paspabomku Arduino IDE u Mongoose OS u s361k08
npoepammuposanus C\C++, JavaScript.

[ Ipocpammupyemulii KOHMPOJLIEP OOJICEH 001A0aAMb
nopmamu 05t NOOKNIOYEHUs. YUDPOBLIX U AHATO208bIX
ycmpoiicme, 8CmpoeHHbIMU NPOSPAMMUPYEMBIMU
KHONKAMU U 91eKMPOMEXAHUYECKUMU MOOYAMU O]
opeanu3ayuy cCucmembl pyuHo20 YnpasieHus,
BCTNPOEHHBIMU NPOZPAMMUPYEMBIMU CEEMOOUOOaMU Ol
UHOUKAYUU PAbOUe2o pexcumd, 6CPOeHHbIMU
uumepgeticamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmag nabopa
00194CEH 8X00UMb MOOYIb MEXHUYECKO20 3PeHUs
npedcmasnaowull coooll bluUCIUMENbHOE YCMPOUCMBO
CO BCMPOEHHBIM MUKPONPOYUECCOPOM (KOI-60 A0ep - He
Wmenee 4um, wacmoma sopa ne menee 1.2 I'Ty, 06vem
O3V - ne menee 512M6, 06vem 6cmpoennoil namsmu -
e menee 81°6), unmezpupo6anHol Kamepou
(MaxcumanvHoe paspeuierue UOeonomoKda,
nepedasaemoeo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckoui cucmemoti. Mooye
mexHuyecKoeo 3perus 001xceH 001a0ams
COBMECMUMOCTIBIO C PA3TUYHBIMU NPOSPAMMUDPYEMbIMU
KOHmMponepami ¢ NOMoubio unmepgeticos - 1-wire
TTL, UART, I2C, SPI, Ethernet. Mooyne mexnuueckoeo
BpeHus dondcer obecneuusams 8biNoIHeHUe 8Cex
U3MepeHUll U 8bIYUCTIEHUL HOCPEOCTNBOM COOCINBEHHBIX
BLIUUCTIUMENTLHBIX 803MOHNCHOCEU BCTNPOEHHO20
Wmuxponpoyeccopa. Modynb mexnuueckozo 3peHust
00121cer 001a0aAMb 803MONCHOCHBIO KOMMYHUKAYUU C
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(AHANOUYHBIMU MOOYIAMU NOCPEOCMBOM UUHbL HA Da3e
nociedosamenvHo2o unmepdghelica ¢ yeavio oanbHelule
nepedauu pe3yibmanmos usmepeHuti pynnvl Mooyel Ha
VApasnsiouee GbIYUCIUMeNIbHOe YCMPOUCME0,
nookmouentoe Kk 0annou wune. Modyie mexnHuueckoeo
BpenUst D0NICEH 0DeCneyusamy HACMPOUKU PENCUMO8
pabomel - HACMPOUKY SKCho3uyUL, baranca 6enozo,
Y6EMOPAZHOCMHBIX COCMABISTIOWUX, NIOWAOU
0OHapyicusaemoll o0baacmu u306padxcenus, oKpy2i1ocmu
0OHapyIICUBAEMOT 0ONACMU U300PAICEHUSL, NOTONCEHUE
0OHapYIICUBAEMbIX 0OIACMEN OMHOCUMENBHO 0Py
Opyea, MawuHHoe 00yyeHue napamempos HeupOHHbIX
cemetl 051 0OHapydicenuss 00beKmos, opmy u
3aK0OUpoBanHbIe 3HAUEHUSL OOHAPYIHCUBAEMBIX MAPKEPOE
muna Aruco, pasmepuvl 0OHAPYIHCUBAEMBIX
OKpYJHCHOCTEl, K8AOPAMO8 U MPEY2OLbHUKOS,
napamempoe KOHMpPACMHOCMU, PAZMEPO8, KPUSUZHbBL U
nonodicenus pacnosnaeaemvlx aunull. Habop oonowcen
0becneuu8ams 603MONCHOCHb Pa3paboOmK MOOenu
mobunvrozo poboma, ynpasisiemou 8 FPV-pescume
noCpeodCcmeom NPocpamMmMHoO20 obecneyenuss 0as
nepCoHANbHO20 KOMNbIOMEPA U MOOUTLHBIX YCIPOLICME
na 6aze OC Android unu 10S, obecneuusaiouje2o
BO3MOICHOCTL YNPAGLEHUS MOOUTLHBIM POOOMOM U
BCTNPOEHHBIM MAHUNYSMOPOM HOCPEOCBOM
epaguueckoeo unmepdhetica, sknouarowum 8 cebst Habop
KHONOK U nepexnouamernetl, OAHCOUCMUK, 06aacms O0Jis
omobpaxcenus guoeo. Habop dondcen obecneuusamo
603MOICHOCHIb U3YUEHUSL OCHO8 PA3PABOMKU
NPOSPAMMHBIX U ANNAPAMHBIX KOMILEKCO8 UHICEHEPHBIX
cucmem, pewenuti 6 cipepe "Unmeprem sewgeni”, a
makoice pewieHull 8 001acmu poboOmMomexHuKu,
UCKYCCMBEHHO20 UHMENLEKMA U MAUUHHO20 00YYeHUs.
B cocmas nabopa 0094cHO 6X00Ums nocooue no
U3YUEHUIO OCHOG DNIEKMPOHUKU U CXEMOMEXHUKU,
pewenuil 6 chepe "Hnmepnem sewen”", pazpabomru u
npomomunuposanuto mooenei pobomos. B cocmas
Habopa OONNHCHO 6X00UMb NOCOOUE NO U3YHEHUI) OCHO8
paspabomku cucmem mexHu4ecKo20 3peHust u
bIeMEeHmMO8 UCKYCCMEEHHO20 UHMELIEKMA.

ObpazosamenvHulil
KoHCmpyKmop 0
npakmuku 61041020
npocpamMmMuposanus ¢
KOMNJIEKIMOM OamyYuKo8

\Pobomomexnuueckuti HAbop npeoHasHaueH O
U3yUeHUsE OCHO8 POOOMOMEXHUKY, Oemaiet, Y3108 U
WMexanusmos, Heobxooumbix Oas CO30AHUSA
pobomomexnuyeckux ycmpoticms. Habop
mpedcmasnsem cooou KOMNIEKM CIMPYKIYPHbIX
DIeMeHmO8, COeOUHUMENbHBIX DEMEHNO8 U
baexmpomexuuueckux komnonenmos. Habop nosgeonsem
npPO8OOUMb IKCHEPUMEHMBL N0 NPEOMemy u3uKa,
coz0asams U NPoepamMmMuposams cobupaemuvle Mooeu,
U3 KOMINOHEHMO8, BX00AUUX 8 €20 COCMA8, pabouue
Mooenu MOOUTbHBIX U CIAYUOHADHBIX
pobomomexuuueckux ycmpoiicme ¢
a8MOMAMU3UPOBAHHBIM YNPAGLEHUEM, 8 HOM YUCTEe HA
KONECHOM U 2YCEHUYHOM X00Y, d MAKICe KOHCMPYKYUll,
OCHOBAHHBIX HA UCHONIb308AHUL PATUYHBIX GUOOE
nepeoau (8 mom yucie YepeAYHLIX U 3y04amuIx) a
maxoice pviuazos. Bcmpoennvie 6ecnposoonvle cemesvle
pewenus (Wi-Fi u Bluetooth), 6o3modicnocme

unmezpayuu ¢ becnramuvim ooaaunvim 110,
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0becneuusalom 603MONCHOCb NPAKMULECKO20
U3YUeHUsT MEXHON02UTI UHMEPHema eeweli U OCHO8
uckyccmeennoeo unmennekma. Obecnevugaemcs
603MOXCHOCHb 00bEOUHEHUsL HECKOILKUX POOOMO8,
COOPAHHBIX U3 NOOOOHBIX HADOPOB, 8 2PYANBL C CEMEBbIM
s3aumodeiicmeuem. Ilpedycmompena onyuoHaibHas
603MOIAICHOCHTD PACUUPEHUSL OONOIHUMETbHBLMU
KoMnoHeHmamu (He 6X00AWUMU 8 CMAHOAPMHYIO
KOMNIEKMayuio), NO380IIOWUMU U3YUANb MEXHUYECKOe
Bpenue U NPOMBIUIEHHYIO POOOMOMEXHUKY.

[ Ipedycmompena 803MOACHOCMb pabomul HAbOPa ¢
OONOIHUMENLHBIMU OONAUHBIMU CEPEUCAMU.

[ Ipedycmompervt MUHUMYM O08a NPOSPAMMUPYEMBIX
KOHmMpOLIepa 6 NIACHMUKOBbIX KOPHYCAX, NO3GONAIOUUX
0OHOBpeMeHHO co30asamb 2 8apuanma pooomos
pa3IUUH020 HAZHAYEHUSL, UMEIOUUX BO3MOICHOCTb
pabomul kKax 6 NOMOKOBOM pedicume, Max U AGMOHOMHO;
MO360MSIOUUX Peanu308ams 00yUeHUe
NPOSPaAMMUPOBAHUIO 8 HECKOIbKUX Cpedax pa3pabomku
Ha pasIuuHbIX A3bIKAX (K npumepy, 8 cpeoax Mblock,
Urduino IDE, na sazvixax Scratch, C, Python, micro
\Python). Kax munumym 00un u3 KOHMpOJLIepos umeem
BCTNPOEHHYI0 ONEPAYUOHHYIO CUCmeMY, 6cmpoetHble Wi-
F'i u Bluetooth, nopm ons nookmouenus
n0CIe008AMENLHO COCOUHACMBIX GHEUHUX YCMPOUCME
(He menee 20 00HOBPEMEHHO NOOKIHUAEMbIX
vempoticms). Kax Munumym 0OuH u3 KOHMpOoiiepos
UMeem 803MOICHOCTIL OOHOBPEMEHHOU 3ANUCU He MeHee
8 npoepamm, ¢ 603MOACHOCIBIO NEPEKTIOUEHUSL MENCOY
Humy. Kax MuHumMym 0OuH u3 KOHMpOJLIepo8 umeem
nonoysemuuiii oucnieii (IPS), nozeonsowuii 661600ums
OanHble ¢ 0amyUKos 8 sude mabauy u epapuxos, a
maxaice co30a6amov 6CMpOEHHbLE 8 KOHMPOLLED
suoeouzpul. Konuuecmeo cencopos u ucnoiHumenvuvix
VCmpoticmea, CMpOeHHbIX 8 00UH U3 KOHMPOILEPOS, - He
wmenee 10 wm. Obugee KoIUUECmMs8o 1eMeHmMo8 8 Habope
e menee 400 wm., 8 mom yucie ROOKIOUaAeMbie
Wmooynu: - Bluetooth Mmooy, - 0601iHOT OamyuK TUHUY, -
VIbMPA38yKo68o OAMUUK PACCMOSHUSL, - OAMYUK Y8emd,
- damuuk Kacauus snekmpomexarnudeckuti, - IR mooyno,
- MOMOP NOCMOSIHHO20 MOKA ¢ PeOYKMOPOM — He MeHee
2 wim., - cepsonpugoo, - nyibm OUCAHYUOHHOZO
vnpaenenus IR. Habop 0ondicen bbims YKOMNIEKMOBAH
axkymyassmopuvimu bamapesimu. IIpoepammnoe
0becneuenue, UCHOIb3YeMoe Ot NPOSPAMMUPOBAHUSL
cobupaemvix poOOMOMeEXHULECKUX MoOelell u
yempoticma, 00CHO 6bimb OOCMYRHO 011 OeCHIAMHO20
crauueanus uz cemu Humepuem u nociedyowezo
UCHONbL30BAHUSL.

Muxpockon yughposoti

Tun muxpockona: buonoecuueckuii Hacaoka
muxpockona: monoxynspras Haznauenue:
lnabopamopHruiiit Memoo uccredoganus. ceemioe noie
Mamepuan onmuku: onmuueckoe cmekio Yeeruuenue
mukpockona, kpam: 64 — 1280 Oxynapei: WF16x
Obvexmusol: 4x, 10x, 40xs (noonpyscurenuwiii)
\Pegonveepras 2onoska: na 3 oowvexmuea Tun
nooceemku: 3epKano uau ceemoouoo Pacnonoscenue
nooceemxku: eepxmss u HudicHss Mamepuan kopnyca:

wemann Ipedmemnouii cmonuk, mm: 90 Hemounux
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numanus: 220 B/50 I'y Yucno meeanukceneu: 1

Yyebnas nabopamopus
1O HeupoOmexHonouu

B cocmas éxoosim: Cencop Tun 1 ne menee 1 wm.,
0becneuugaem 03MOINCHOCMb PESUCIPAYUU CUSHANA
baekmpuyeckol aKkmugHOCU MblulY
(anexmpomuoepammut, IMT). Pecucmpayus dondicna
OCYWeCmBIsemcst HeUHBAZUBHO, CYXUMU DNEKMPOOAMU.
VlonoicHa umems st B03MOICHOCTIb KPENLeHUs K pYKe
uenogexa, Ymo 00IIHCHO 0ABANb BOZMONCHOCHLb
pecucmpuposams aneKmpuUiecKyio aKkmugHOCMU Mblulybl
6 obnacmu, HA0 KOMOPOU PACNONAAeM s KpenieHue.

I Ipu nanpsoiceHuy Muludybl 00HCHA ObIMb 0Decneuena
603MOCHOCIb HADII0OEHUs NYYHOCMU CUCHANA (Mm.e.
npucymcemeue OMT), npu paccrabrenuu mvluiybsl - ee
omcymcmeue. Cencop Tun 2 ne menee 1 wm.,
0becneuusaem 03MOINCHOCMb PESUCIPAYUY CUSHANA
pomonnemusmoepammul (OIII) onmuueckum nymem, 3a
cuem usMeHeHUsL OMPANCEHHO20 OM KPOGEHOCHBIX
cocy008 ceema, 00bem KOMopvix USMeHAemcs noo
6030eticmauem nyavcogou 60aHbl. CeHcop 0oniceH Obimb
0becneder 603MOACHOCTBIO KPENNeHUsl K NOOyueuKe
nanrvya yenogexka. Cencop Tun 3 ne menee I wm.,
0becneuusaem 603MONCHOCMb PESUCIPaYUU CUSHALA
brekmpoxapouocpammol (OKT) ne unsazusHvim
cnocobom, pecucmpayuu I, 11 u 11l omeedenuti. Cencop
Tun 4 ne menee 1 wim. obecneuugaem 03MONCHOCIb:
pecucmpayuu cucHana KoJICHO-2AIb8AHUYECKOU PeaKyuu
(KI'P), pecucmpayus Komopozo oCyujecmeisiemcsi Ha
NOCMOSIHHOM MOKe; NOOKIIOUEHUsL K Mely 4el08eKa C
nomowwro cyxux snekmpooos. Cencop Tun 5 ne menee 1
wim., obecneuusaem 603MONCHOCMb: PE2UCMPAYUU
cuenana snexmpuyeckou akmugnocmu mozea (33 ¢
MOMOUWBIO CYXUX HEUHBAZUBHBIX DNEKMPOOO8;
pecucmpayuu 21eKmputecKkol akmueHOCMU PA3HbIX
0oneti mozea. Cencop Tun 6 ne menee 1 wm.,
0becneuusaem 603MONCHOCMb: PeUCMPAYULL CUSHALA
Konebanus epyonou kiemxu (Cencop ovixanus),
onpedeneHus Yacmomul ObIXaHUsl. Yempoicmeo ons
cOOpa OaHHBIX OM CEHCOPOS U nepedaiu Ha
nepconanbHblll KoMnviomep obecneyugaem
603MOANCHOCHIL COOPA OAHHBIX 0N NOOKIOUEHHBIX K HEMY
CEeHCOPO8 U OMNPABKY NOTYYeHHbIX Oannblx Ha TTK.
ITooxknrouerue yeumpanoHo2o Mooy k IIK dondcHo
ocyuecmenamocs ¢ nomowwvro USB-kabens.
Yempoticmeo ona coopa dannvix dondxcHo umems
eanveanuyeckyro uzonsyuro om 11K, obecneuusamo
603MOAICHOCTD OOHOBPEMEHHO20 NOOKIIOYEHUS. 6NIONb
00 4 cencopos. Kadicowlil uz 6xo0o6 Ycempoiicmea onst
cOOpa OAHHBIX OONIHCHO UMEMb 2ATTbEAHUYECKYIO
uzonAYUIO (0becneuenue MelNCKAHanIbHOl
eanveanuyeckoll uzoasyuu). Iookmouenue cencopos K
Yempoiicmsy ona co6opa dannvix ocywecmensemcs ¢
nomowybio cneyuanusuposanHvix pazvemos muna LEMO,
0bOecneuusaIouUX NPAGUILHOCHb NOOKTIOYEHUS. PA3beMd
U CHUIICAIOWUX PUCK CTIYYATIHO20 KACAHUSL PA3bLEMOS
MOKONpo8oOAWuUX Yacmetl, a MaKHce 00ecneyusaruux
Bawumy om HecaHKyuoHUPOBAHHO20 NOOKIIOYEHUS K
npoussorvubim yempoticmeam. Mooyne « Knonkay ne
\menee 1 wim., obecneuusaem 603MONCHOCMb: PAZMEMKU

ecucmpupyemuvlx CucHajlos. Konuuecmeo pasmedaemnvlx
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coCmosAHULL CucHAA OONINCHO bblmb He Menee 3-X

apmepuanvHo2o 0aeneHus ne mernee 1 wim.

Memoouueckoe nocobue, Komopoe OONHCHO COOePICAmb

He menee 30

l1a60OpamopHbIX/NPaAKMUYECKUX/0eMOHCIPAYUOHHBIX
abom.

pasnuunvix kamezopui. Ycmpoticmeo 0na pecucmpayuu

ugpposas nabopamopus

no 9KoJI02UU

Obecneuugaem npogedenue y4ebH020 IKOI02UUECKO20
MOHUMOPUH2A UHCIPYMEHMATTbHBIMU MEeMOOaMU.
[Habop npumenaemcs npu uzyueHuu 3K0102utt, buoro2u,
umuu, eeoepaguu u npupPooosedeHus, a maxxice st
UHOUBUOYATIbHBIX UCCLEO08AHUSL U NPOEKMHOU
OesmenbHOCmU WKOIbHUK08. Komniekmayus:
becnposoOHOU MYTbMUOAMYUK 1O IKOJIOSUHECKOMY
\MOHUMOPUHZY € 8-10 BCIPOEHHBIMU OAMYUUKAMU.
Vlamyux HUmMpam-uonog8 JJamuux xnopuo-uornos famuux
pH ¢ ouanazonom usmepernus e yoce uem om 0 0o 14
pH [amuuk enasxcHocmu ¢ OuanazoHom usmeperus
0...100% JJamuux oceeugeHHOCmU ¢ OUANA3ZOHOM
usmepenus ve yxce uem om 0 oo 180000 nx Jamuuk
memnepamypul ¢ OUANA30HOM USMEPEHUS He Ve YeM
om -20 0o +140C [Jamuux s1exmponpoeooumocmu ¢
Ouanazonamu usmepenus ne yoce uem om 0 oo 200
mkCm,; om 0 0o 2000 mxCwm; om 0 oo 20000 mxCm
Vlamuux memnepamypuvl okpyscaroweti cpeowl ¢
OuanazoHom usmeperus He yoice uem om -20 0o +50C
Omoenvubie 0amyuky u Myromuoamyuxu.: /Jamuux
38yKa ¢ PYHKYUEl UHMEeSPUPOBAHUSL C OUANAZ0HOM
usmepenust uacmom e menee wem om 50 I'y 0o 8 kl'y;
lamuyuk enaxcHocmu noygvl ¢ OUANA30HOM U3MepPeHUs
He yoce yem om ) 0o 50% Jlamuuk okucu y2nepooa ¢
Ouanazorom usmeperus He yoce wem om 0 0o 1000 ppm
Mynemuoamuux onmuyecKol NIOMHOCMU U MYMHOCMU
CO BCMPOEHHBIMU OAMYUKAMU. [JamyYuK OnmuyecKkotl
naomuocmu 470 um ¢ ouanazonom usmepenuss om ) 0o 2
D Jlamuux onmuueckoil niommocmu 525 Hm ¢
Ouanazorom usmeperust om 0 0o 2 D [lamyuk
onmuyeckoul niomuocmu 630 HM ¢ OuanazoHom
usmepenust om 0 0o 2 D Jlamuux mymuocmu pacmeopos
c ouanazonom usmepenus om 0 0o 200 NTU
Axceccyapel: Kabenv USB coeounumenvhuiil (2 wm.)
3apsonoe ycmpoticmeo c kaberem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Cmepaicens 0
Bakpennenus oamyuxos 6 wmamuee Kpamxoe
PYKOBOOCHBO NO IKCALYaAmayuu yu@posotl
lnabopamopuu IIpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne meree 20 pabom
Ynaxoexa Hanuuue pyccrosizviunozo caima
no0ddepoicKku, Haruyue 8UOeopPOUKOS.

wm.

47.00

{ugpposas nabopamopus

no guzuonocuu

(npogpunvHbiil yposeHs)

Obecneyusaem npogedenue uccied08anus no
DYHKYUOHUPOBAHUIO YeN08EHECKO20 OP2AHUSMA.
Komniekmayus: becnpogoonot Myremuoamuux no
pusuonocul ¢ 5-10 BCMPOoeHHbIMU damuuKkamu: Jamuux
apmepuanvrozo oasnenus (0...250 mm pm. cm.) Jamuux
nyrbca ¢ ouanazoHom usmeperus ne yace yem om 30 0o
200 yo/mun [amuux memnepamypul meaa ¢ OuanazoHom
usmepenus ne yxce yem om +25 0o +40C Hamuuk
uaACmomsl ObIXAHUA C OUANA30HOM USMEPEHUSL He Yice

uem om 0 00 100 yuxnos/mun Jlamuux yckoperus ¢

wm.

47.00
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noxazamensimu 2 g; +4 g; £8 g Omoenvobie
vempoticmea: Jamuuk KT ¢ ouanazonom usmepeHus ve
vorce uem om -300 0o +300 mB) amuuk cunomep ¢
ouanaszonom usmepenusi ne yoice uem om 0 0o 40 H
Vlamuux oceewgennocmu ¢ OUana3oHOM U3MepeHUsl He
vorce uem om 0 0o 180000 nx Axceccyapwi: Kabeno USB
coeOuHumenvHblil 3apsaonHoe yCmpoucmeo c kabeiem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
[Kpamkoe pykosoOcmeo no sxchiyamayuu yugposou
lnabopamopuu IIpoepammmnoe obecneuenue
Memoouueckue pexomenoayuu ne meree 20 pabom
Hanuuue pyccrossviunozo caiima nodoepacku Hanuuue
6UOEOPONUKOS.

HaumeHnoBanue pazaena:
"KomnbrorepHoe
oOopymoBanue"

Mnozoghynkyuonanvhoe
ycmpoticmeo
(npunmep,cxanep,
Konup)

Tun ycmpoiicmea: MHo2opyHKYUOHAbHOE YCMPOUCIEO
(MDY); Lleemnocmb newams: uepHo-denas,;
Texnonozus newamu: snekmpozpaguueckas (1azepuas,
ceemoouoonas); Dopmam newamu: ne menee A4, Tun
CKAHUPOBAHUSL: NPOMSIACHBIU/NAAHUUETHBLIL,
\BO3MOIICHOCHb CKAHUPOBAHUSL 8 (hopMamax: He MeHee
44 Cnocob nooknouenus: LAN, Wi-Fi, USB

um.

47.00

\Hoym6yx

Dopm-ghakmop: HoymOyk; Pasmep ouaconanu: ne
wmenee 15.6 owumos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem ycmanos1eHHOl
onepamusHol namsamu: He mernee 8 I oaim,
Maxcumansrviti 06uuil noddepacusaemulii 06vem
onepamusHol namsamu: He mernee 16 I'oaiim; Obvem
ISSD naxonumens: ne menee 240 I'baiim; Becnposoonas
ces3v: Wi-Fi; Konuuecmeo 6cmpoeHHbIx 8 Kopnyc
nopmoe USB: ne menee 2, uz komopuix He menee 1
Oonorcno ovims USB eepcuu ne nudice 3.0; Pazpewerue
630-kamepul, Mnukcens: He menee (.3; BcmpoenHuiii
muxpoghon; Knasuamypa ¢ packiaoxoii u MapkuposKou
knasuw QWERTY/HIVKEH, IToddepacka cmandapmos
becnposoonou cesizu: 802.11a/b/g/n/ac;,

I Ipoussooumenvrocms npoyeccopa (3Havenue
noxazamens « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomancey
http.://www.cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Haruuue manunynsimopa mvluib 8
Komniekme: 0a, YcmanoeieHHas onepayuoHHas
cucmema ¢ epaguyecKum noIbL308amMeNbCKUM
unmepgeticom, ceedenus 0 KOMopoM 8KIIOYEHb 8
eOUHDBLIL peecmp POCCULICKUX NPOSPAMM OJisl
DIEKMPOHHBIX BLIYUCTUMENLHBIX MAWUH U OA3 OAHHBIX,
Yemanoenennuiii nakem ogucrozo npoepammnozo
0becneueHust, COBMeCmUMO20 ¢ YCMAHOBLEHHO
ONepayuoHHOU cucmemotl, c6e0eHUst 0 KOMOpPoM
BKIIIOUEHbI 8 €OUHDIL peecmp POCCUTICKUX Npospamm O7is
DAEKMPOHHBIX BLIYUCTUMENLHBIX MAWUH U 0A3 OAHHDIX.

wm.

141.00

HaumenoBanmne HanpasJie

Husi: "O6opyoosanue 013 00ue00paz06amenbHbIX OP2ARUZAYUTL, ACTAIOUUXCA

Mmanokomnaekmuovimu '’
HanmeHoBaHMe pa3ena:
1 ["EcTecTrBeHHOHay4YHas
HaIPaBJICHHOCTD"
ugpposas rabopamopusalObecnequsaem gblnoiHeHUe IKCNEPUMEHIO8 NO MeMAaM

no gusuxe

ypea usuxu. Komnaexmayus: Becnposoonot

wm.
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(yuenuueckas)

Myabmudamyux no Qusue ¢ 6-10 6CMpoOeHHbIMU
Oamuuxamu: Lugposou oamuux memnepamypot ¢
OuanazorHom usmeperus He yoice wem om -20 0o 120C

[ [ugpposoii damuuk abconomno2o 0asieHus ¢
Ouanazorom usmepenus He yoice wem om 0 0o 500 klla
Vlamuux MazHumno2o nois ¢ OUAnAa30HOM UMEPEHUsL He
vorce uem om -80 0o 80 mTn [Jamuux HanpsceHus ¢
OuanazoHamu usmepenus He yxce yem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o +15B [Jamuux
moxa ne yoice uem om -1 0o +14 Jlamuux
axcenepomemp ¢ nokazamensimu He MeHee vem: 2 g; +4
g, +8 g Omoenvhvie yempoucmesa: USB ocyunnoepagh ne
wmenee 2 kanana, +/-10 B Axceccyapvi: Kabenv USB
coeQuHumenvublll 3apsioHoe yCmpoucmeo ¢ Kabeiem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
[Koncmpykmop 0Jist Bposedenust IKCRePUMEHNO8
Kpamioe pykogoocmeo no SKCHLyamayuu yupposot
lnabopamopuu IIpoepammmnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom) Hanuuue
pyccroasviunoco catima nodoepacku Hanuuue
610COPONIUKOS.

ugppposas nabopamopus
no xumuu (yueHuyeckas)

Obecneuugaem @vInoaHeHUe TAOOPAMOPHLIX PAOOM NO
uUMUY HA YPOKAX 8 OCHOBHOU WKOE U NPOEKMHO-
UCC1e008amenbCKOU OesImeNIbHOCU YHAUUXCSL.
[Komnnexmayus: BecnpogooHotl Myrbmuoamuux no
umuu ¢ 3-ms 6cmpoennvimu damuuxamu. Jamyux pH ¢
Ouanazorom uzmeperus He yoice uem om 0 0o 14 pH
Vlamuux 31eKkmponpoeoouUMocmu ¢ OUARA30HAMU
usmepenust ne yoice uem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm Jamuux
memnepamypul ¢ OUANA30HOM USMEPEHUS He YIIce YeM
om -20 0o +140C Omoenvrvle damuuxu: Jamuux
onmuueckoli niomunocmu 525 nm Axceccyapuvi: Kabenw
USB coedunumenvHulil 3apsonoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamkoe pykosoocmeo no sxcniayamayuu
yugposou 1abopamopuu Habop nabopamoprot
ochacmku Ilpoepammmnoe obecnevenue Memoduueckue
pexomendayuu ne menee 40 pabom Hanuuue
pyccroszbiunoeo catima noodepicku Hanuuue
610COPONIUKOS.

wm.

52.00

[ {upposas nabopamopus
no buonozuu
(yuenuueckas)

Obecneuugaem 6binoaHeHUue 1a00pamopHbIX pabom Ha
VpoKax no 6uonozuu 8 OCHOBHOU WKOE U NPOEKMHO-
UCC1e008amenbekoll 0esimenrbHOCHU YUauWUxXcsl.
Komnnekmayua: becnpogoonot Mynbmuoamyux no
Ouono2uU ¢ 5-10 6CMPOEHHBIMU OaMYuUKamu. Jamuux
enascnocmu ¢ ouanasonom usmepernus 0...100%
Vlamuux oceéewjeHHocmu ¢ OUana3oHOM U3MEPEHUs. He
vorce uem om 0 0o 180000 nx Jamuuk pH ¢ duanasonom
usmepenust ne yace uem om 0 0o 14 pH Jlamuux
memnepamypul ¢ OUANA30HOM USMEPEHU He YIice YeM
om -20 do +140C Jlamuux memnepamypel oKpysicaiouel
Ccpeobl ¢ OUanazoHom uzmepenus He yoce yem om -20 0o
+40C Axceccyapul: 3apaoHnoe ycmpoiicmeo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pyko8oOcmeo no sxchiyamayuu yughposou
nabopamopuu Llugposas eudeoxamepa c
\Memannuueckum wmamueom, paspewienue ne meuee 0,3

Mnuxc [Ipoepammnoe obecneuenue Memoouueckue

wm.
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pexomendayuu ne menee 30 pabom Ynaxoexa Hanuuue
pyCCKOA3bINHO20 callma ROOOEPIICKU, HATUYUe
610COPONUKO8

" [lonoaHUTENBHOE
oOopynoBanue"

IHarmeHOBaHUE pazaena:

ObpaszosamenvHbiil
HaOOp 01 U3yUeHUs
MHO2OKOMNOHEHMHbBIX
pobomomexnuueckux
cucmem u
MAHUNYAAYUOHHBIX
pobomos

Obpazosamenvhbiii HaOOP AoJdICeH ObIMb NPEOHAZHAYEH
07151 U3yUeHUst POOOMOMEXHUYECKUX MEXHOL02ULL, OCHO8
UHPOPMAYUOHHBIX MEXHOLO2UL U MEXHOL02ULL
MPOMBIUIEHHOT ABMOMAMU3AYUU, A THAKICE
mexwHono2ull NPOMOMUNUPOBAHUS U AOOUMUBHO20
npouszeodocmea. B cocmas nabopa 00nxCHbL 8X00UMb
KoMnIekmylowue u ycmpotcmaa, oonaoaioujue
KOHCMPYKIMUBHOU, AnNapamuol U npocpammHoll
coemecmumocmoio opye ¢ opyeom. 1) Komnuexm
KOHCMPYKIMUBHBIX DIEMEHMO8 U3 MeMAia U NAacmuKa
0J151 COOpKU MOOenell MAHUNYTAYUOHHBIX POOOMOS C
V210601 KUHEMAMUKOLL, NIOCKONAPALLENIbHOU
kunemamurxoil, Delta-kunemamuxoi. 2)
[HUrmennexmyanvhslil cepgomMooyib ¢ UHMEeZPUPOBAHHOU
cucmemoti ynpasnenust - he menee 7uim. Cepsomooyib
Dodicer 0bnadams uHmMeZpUPOBAHHOU cucmemol
ynpaenenus, obecneuugaroujeli 06PaAmMHYI0 C8:3b UIU
KOHMPOIb NApAMempos - NONONACEHUE 8ald, CKOPOCHLb
BpAUEeHUs, HAZPY3KA NPUBOOd, 4 MAKICe
0becneuusalouelt B03MONCHOCMb NOCIe008AMENbHO20
nooKmouenUst Opye ¢ OpyeoM U YNpaeieHus:
CepBOMOOYIAMU NO NOCAE008AMENLHOMY

N0y OYNIeKCHOMY ACUHXPOHHOMY unmepgeticy. 3)
\PobomomexnuuecKkuti KOHMpoLep, npedCmasisouull
c0001 MOOYIbHOE YCMPOUCME0, 8KAOYarWee 8 ceos
0OHONIAMHBLIL MUKPOKOMNLIOMED 0151 6bINOJIHEHUS
CILOJICHBIX GBIYUCTUNENbHBIX ONEPayuULl, nepugepuLinblii
KOHmpoLep O/l YNpaeieHust GHeUWHUMU YCMPOUCMEAMU
U naamy pacwuperusi 0Jisk ROOKIOYEHUs. BHEUHUX
vempoticma. Modynu pobomomexuuueckoeo
KOHmMpoepa 0oNHCHbL 001a0amsb 0OHOBPEMEHHOU
KOHCMPYKIMUBHOU, ANNApamuol U npocpammHoll
coemecmumocmoio opye ¢ opyeom. Pobomomexnuueckuii
KOHmMpOALEep 00NHCEH YOOBIEMBOPAMb MEXHULECKUM
XapakmepucmuKam. Koi-60 s0ep 6CMpOoeHHO20
MuKkpokomnviomepa - He Menee 4, makmogas yacmoma
90pa - ne menee 1,2 I'Ty, obvem O3V - ne menee 512
M6, nanuuue unmepgpeticos - SPI, 12C, 1-wire TTL,
UART, PWM, yugposvie - ne menee 16 wm u
aHanozoewvie nopmul - He mMenee 8 wim 0Ji NOOKIIOUEHUS
GHEWHUX YCMPOTCIE, 6CIPOEHHbINE MUKDODOH, a
maxoice WiFi unu Bluetooth 0nst kommyHnukayuu co
sHewHUMU ycmpotcmeamu. Pobomomexuuueckuii
KOHmMpOLEep 00NIHCEH 06eCne u8anmsd GO3MONCHOCHIb
NPOCPAMMUPOBAHUS C NOMOWBIO CPEOCME S3bIKOG
C/C++, Python u c60600H0 pacnpocmpansemou cpeobi
Arduino IDE, a maxoice ynpagieHusi MoOeasimu
pobomomexnuyeckux cucmem ¢ nomowwto cpedsi ROS.
4) IIpoepammupyemviii Konmpoianep - He MeHee lwim.

I Ipoepammupyemblii KOHMPOJIEP OOANHCEH
npedcmagname coOOU 8bIYUCTUMENbHBIL MOOYTb,
001a0arwUM YUPGPOBLIMU NOPpMAMU - He MeHee 8 wm u

aHaioco6blMu nopmamu - He MeHee 16 wm,

wm.
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unmepgeiicamu UART, I2C,SPI, TTL, a makace
Woodynem becnposoonoti ceszu muna Bluetooth unu WiFi
0/151 CO30AHUS ANNAPAMHO-NPOSPAMMHBIX PEULCHUL U
"yMHbIxX/cMapm"-ycmpoiicme 015 pazpabomku peuwieHuil
"Humeprnem geweni”. 5) [Inama pacwupenus
npoSpamMmMupyemo2o KoHmpoiiepa — He menee luim.

[ Inama pacuupenus 00ndiCHA 0becne ugans
603MOANCHOCHTL NOOKTIOYEHUSL YHUBEPCATILHO2O0
BLIUUCTUMENLHO20 MOOYIISL K Cemu HOCPeOCEoM
unmepgeiica Ethernet. [lnama pacuupenus 00axcHa
0O1a0ams nopmamu 6600a-8b1800A 015t NOOKIIOUECHUSL
Yupposvix u anano2oewix ycmpoiicms — ne menee 40 wm,
unmepdpetic SPI u 603mo21cHOCMbIO NOOKNIOYEHUS
eHeutnell kapmul namsamu. 6) Mooyns mexuuueckozo
Bpenust, npedcmasusarowuli coooll yCmpoucmeo Ha 6asze
BLLUUCTUMENbHO20 MUKPOKOHMPOLLEPA U
UHMeSPUPOBAHHOT Kamepbl, 0becnedusaioujee
pacnosnasanue npocmetivux u300pasicenuti Ha Mooyne
3a cuem cOOCMBEHHBIX GLIYUCTIUMETLHBIX
603MO0CHOCIeEl - He menee lwm;  Mooyns
IMmexHUuecKo2o 3penusi 00aICer 0becneuusams
BO3MONCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIAMU NOCPEOCTNBOM WUHbL HA ba3e
nociedosamenvHo2o unmepghelica ¢ yeuvio OaibHeuLel
nepedauu pe3yibmamos usmepeHuti pynnvl Mooynel Ha
Vrpasnaowee GuIYUCIUmMenbHOe YCMPOUCME0,
nookmouerHoe Kk OanHou wune. Modyie mexnuueckozo
BpeHUst D0ICeH 0beCcneuusams 603MONCHOCHIL
oCywecmanames HacmpouKy MoOYJsk MEXHUYECK020
BpeHUst - HACMPOUKY IKCno3uyul, bananca 6enozo,
Y6EMOPAZHOCMHBIX COCMAGISIOWUX, NAOUAOU
0OHapyxcusaemoll 0baacmu u306padxcenus, oKpy2i1ocmu
0OHapysCcUBaeMoU 00aacmuU U300PANCEHUsL, NOTONHCEHUE
0OHapYIICUBAEMbIX 0OIACMEN OMHOCUMENBHO 0Py
opyea. Mooyib mexnuueckozo 3penusi 00aiCeH
0bOecneuusanmsd 803MONCHOCHL HACMPOUKU HA
00HOBpemenHoe obHapydiceHue He menee 10 paznuunvix
0OUHOYHBIX 00BEKMOG 8 cekmope 0030pa, b0 He MeHee
5 cocmagnplx 00beKmos, COCMosyUxX U3 He meHee 3
pasnuunbix epapuyeckux npumumugos. Mooy
ImexHuuecKko2o 3penusi Qoacer 001a0ams GCMPOEHHbIMU
uumepgeticamu — USB, UART, 1-wire TTL, I2C, SPI 0ns
KOMMYHUKAYUY CO BHEUWHUMU NOOKTIOYAeMbIMU
ycmpoticmeamu. 7) B cocmas Habopa 00dICHbL 8X00UMb
Yupposvle UHPOPMAYUOHHO-CEHCOPHBIE MOV,
npedcmasnsiowue coboli yempoucmea Ha baze
npoSpamMmMupyemo2o KOHmpoLiepad u usmMepumenbHo20
baemenma. L{ugposoii modyne donscen obradamo
6CTNPOEHHBIM MUKPOKOHMPOILEPOM (MAKMOBAs
uacmoma - He menee 16 MIy, wuna oanuvix — e menee
8 Kbaiim), unmepceticamu 011 NOOKIHOYEHUS K BHEUIHUM
yempoticmeam: yughpogswle u anano2osvie nopmei, 1-wire
TTL, pazvem muna RJ. L{ugpposoti modyns dondicen
0becneuusans 803MONCHOCHb KOMMYHUKAYUU C
(AHANOLUYHBIMU MOOYISAMU NOCPEOCMEOM UUHbL HA Oa3e
nociedosamenvHo2o unmepgheiica ¢ yeuvio OanbHeluLell
nepedayu pe3yrbmamos uzmeperutl cpynnvl Mooyieu Ha
VApasnsowee GbIYUCIUmMeNIbHOe YCMPOUCME0,
nookmouentoe k dannou wune. B cocmas nabopa
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00JIICHO 6X00UMDb. YUPDPOBOU MOOYIb MAKMOBOU KHONKU
— He menee Jwm, yupposoi Modyib ceemoouoda — He
\menee 3wm, yughposoii MoOyIb KOHYEB8020 Npepbisamens
— He Menee Jum, Yyupposou ModyIb 0amyura yeema —
e menee lwm, yugposoii Mmooy RGB ceéemoouooa —
e menee lwum. 8) B cocmas nabopa 00n#CHbI 8X00UMb
bremenmbl Oist COOPKU 8AKYYMHO20 3AX6AMA. 6aKYYMHAS
npucocka — ne menee lwim, 31eKMpPOMAZHUMHBIL KIANAH
— He menee lwm, 8aKyymHblll HAcoc — He MeHee Tum. 9)
B cocmas Habopa 0ondicer 8Xx00ums y4eOublll KOMNIAEKM,
erIIOHaOWUIL 6 cebs yuebHoe nocobue, Habop
OUOIUOMEK MPEXMEPHBIX INEMEHINO8 OISl
npOMomMuUnupo8anus Mooeetl ManunyIsIYuOHHbIX
pobomos, a makoice npoepammruoe obecneverue O
pabomei ¢ Habopom. [Ipoepammuoe obecneuerue
00IHCHO 0Decneuusams mpexmepHyio U3y aIU3aAyUIo
WMooenu ManunyIayuoHHo20 poboma (¢ y2nosoti,
NIOCKONAPALIeNbHOU U OelbMa-KUHEMAMUKOLL) 6
npoyecce pabomvl, 0becneyusams nOCMpoeHue
NPOCMPAHCMBERHOT MPAEKMOPUL OBUICEHUSL
UCHOIHUMENbHO20 MEXAHUIMA MAHUNYISAYUOHHO2O0
poboma, 603MONCHOCTG 3a0AHUSL NOCIEO08AMETLHOCTHU
mouex 015l NPOXOAHCOEHUs: Yepe3 HUX UCTIOTHUMETbHO2O0
\MexanuzmMa ManunyisiyuonHo2o poboma. Ilpoepammuoe
0Oecneuenue 00IHCHO PYHKYUOHUPOBAMb, KAK 6
omoenbHOCmU 8 8UOe CPedbl MOOCTUPOBAHUS, MAK U 8
pearcume MOHUMOPUHZA 6 PEATbHOM 8PEMEHU NPU
nOOKIIOUeHUU MOOeNU MAHURYISMOPA NOCPEOCMBOM
pobomomexnuueckozo konmpoanepa. [Ipoepammnoe
0becneueHue 00HCHO 0becneyusams 803MON*CHOCHb
nocmpoenus 2papuros 3a0aHHbIX U MEKYUUX
0000UeHHbIX KOOPOUHAM MAHURYIAYUOHHO20 poboma,
epaghuros snavenuii ckopocmetl u ycKopenusi, epapuros
pacuemnvix 3nauenutl nazpysku. Ilpoepammmnoe
0becneueHue O0NINCHO NO360IAMb 3A0a6AMb
nocnedosamenrbHOCMy neped8UNCEHUN MAHUNYIAMOPA
nocpedcmeom Habopa KOMAHO 6 OIOUHO-epaPUUEecKOM
unmep@eiice. Yuebnoe nocodue 00nHCHO codepiicams
\Mamepuansl no pazpabomxe mpexmepHuix Mooeell
MOOUTLHBIX POOOMO8, MAHUNYIAYUOHHBIX POOOMOS C
pa3IUUHLLMU MURAMU KUHEMAMUKY (Y208asl
KuHemamuxa, nioCKO-napaiileibHas KUKeMAmuKa,
Oenvma-kunemamura, SCARA unu pvruascuasn
Kkunemamuxa, nramgopma Cmioapma u m.n.),
UHCIPYKYUU O NPOEKMUPOBAHUIO POOOMOS,
UHCIPYKYUU U MEMOOUKU OCYUWECMBNEHUSL UHIHICEHEPHBIX
pacuemos npu npoexmuposanuu (paciemol Hazpy3Ku U
\MOMeHmMO8, pacuem MOWHOCMU NPUBOO0E, pacyem
napamempoe KUHeMamuxky u m.n.), UHCMpYyKyuu no
paspabomke cucmem ynpagienust u nPoepamMmHo20
0bOecneueHus 015 YNpagieHus poobomamu, UHCIMPYKYUU U
IMemoouxu no pazpabomie cucmem ynpasieHusi ¢
DIeMEeHmMAaMU UCKYCCMBEHHO20 UHMELLeKMA U
MawunH020 06y4eHus..

Obpa3zosamenvHulil
Habop no mexanuxe,
\mexamponuxe u
pobomomexHuxe

[Habop oonawcen 66ims npedHasHaveH 08 NPposedeHUs
VUEOHBIX 3aHANULL RO UZVUEHUIO OCHO8 MEXAMPOHUKU U
pobomomexuuKu, nNPaKMuuecko2o npuMeHeHus 6a308bix
DIeMEHMO8 INeKMPOHUKYU U CXEMOMEXHUKU, 4 MAKHCE
Haubonee pacnpocmpanenHotl dieMeHmHuol 6asvl u

wm.

26.00
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OCHOBHBIX MEXHUYECKUX PeleHUl, NpUMeHAeMbIX NPU
npoexmuposaHuu U NPOMOMUNUPOBAHUU PASTUUHBIX
UHIICEHEPHBIX, KUOEPHEMUYECKUX U BCIPAUBAEMBIX
cucmem. B cocmag nabopa 0ondichbl 6x00umo
KomMniekmylowue u ycmpoucmsa, obnaoaroujue
KOHCMPYKIMUBHOU, IeKMPU1ecKou, annapamuou u
npocpamMMHOU cosmecmumocmoio opye ¢ opyeom. B
cocmae HAbopa 00NAHCEH BXOOUMb KOMNAEKM
KOHCMPYKMUBHBIX 2IeMEHMO8 U3 Memaula 0 cOOpKu
\Makema MaHURYIAYUOHHO20 pOOOMA U KOMNIEKM
\WMemaniuueckux KOHCMpPYKMUGHbIX d1eMeHMO8 Ol
cOopKu makema mMoburbHo2o poboma. B cocmae nabopa
OOJIHCHBL 6XOOUMb NPUBOOA PAZTULHO20 MUNA: MONOPbI
C UHMESPUPOBAHHBIM UIU BHEUHUM OATNYUKOM
nonooicenusn — ne menee 2um, cepsonpusoo boabLULOU —
He meHee 4uum, cepgonpusod manviil — He MeHee 2uim,
MPUBOO C BO3MONCHOCMBIO YIAPABIEHUSL 8 UUALOBOM
pesicume — He menee 2wum. B cocmae Habopa 0ondicHbl
6X00Umb 21eMeHmbl 018 COOPKU 8AKYYMHO20 3AX8aMA:
BAKYYMHAS NpUCOCKA — He MeHee lwim,
DIeKMpOMaZHUMHBIU KNanaH — He MeHee 1uim,
6aKyymHulil Hacoc — He menee lwum. B cocmas nabopa
O0IHCHA 6XOOUMb dleMeHmHAs 6a3a Os
npomomunupoganus: niama ons OecnaeuHozo
npomomunupoeanus, KOMNJIeKm nposooos pa3iuiHo2o
muna u OnuHbl, KOMIIEKM Pe3UCMOpPO8, KOMNIEKM
c6emoouU0008, ceMucezMeHMHbIL UHOUKAMOP, OUcniell
VKK-muna, knonku — He MeHee Suim, NOmeHyuomMempul —
He MeHee 3um, UHpPAKPACHDLIL OAMYUK - He MeHee
3uim, y1empazeykoeo 0amyux - He MeHee 3uim, OamyuK
memnepamypul - He Menee luim, 0amyux oceeujeHHoCmu
- He menee lwm, mooyne Bluetooth — ne menee lIwim,
mooyne UK-npuemnuka — ne menee 1uim, mooyno MK-
nepedamyuxa 6 6ude KHONOYHO20 NYIbMA YAPAGTLEHUS —
lwm, axkymyasamop — ne menee lwm, 3apsionoe
yempoticmeo — ne menee lwum. B cocmas nabopa
00IICEH BX00UMb MYTbMUOAMYUK OJisL USMEPEHUS
memnepamypbl U 8AANCHOCIU OKpYdHcaloujeli cpedsl — He
wmernee lum. Mynomuoamuuk dondcen 001adams
6CMPOEHHBIM MUKPOKOHMPOLLEPOM (MAKMOo8as
uacmoma - He menee 16 MIy, wuna oannvix — ne menee
8 Kbaiim), unmepdeticamu 0111 NOOKIIOUEHUS K HEUHUM
yempoticmeam. yughposule u ananozogvle nopmol, 1-wire
TTL, pazvem muna RJ. B cocmag nabopa donicen
6X00UMb KOMNIEKM YHUBEPCATbHBIX GbIYUCTUMETbHBIX
Wmooynetl, npedcmasisiouux coboi 6azo8yio niamy,
nramy pacuiupenus Osi cemeso20 63aumMo0eicmeus u
namy noOKMIOYeHUs CUl08oU Hazpy3Ku. Bxooawue 6
KoMIIEeKm yCmpoucmea 00JHCHbL 001adams
0OHOBPEMEHHOU KOHCMPYKMUGHOU, JIeKMPUYECcKoll,
annapamuoil u RPOSPAMMHOU COBMECMUMOCBIO OpYe C
Opyeom. Baszosas nnama ynueepcanvroeo
BLIUUCTIUMENILHO20 MOOYIIA OONHCHA NPEOCMAsIsiMb
c0001l npozpammupyemvili Konmpoaiep 8 cpede Arduino
IDE unu ananocuunvix c60000HO pACNpOCMPAHAEMbIX
cpeoax paspabomku. basoeas niama donxcua obradams
6CcmpoerHbiMU uHmepgheticamu Oisi NOOKIIOYEHUS.
YUPPOBLIX U AHANO208bIX YCMPOUCIE, BCIPOEHHBIMU
unmepgeiicamu USB, UART, 12C, SPI, 1-wire TTL,
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Bluetooth, WiFi. [Inama pacuupenus 0oixcha
0Oecneuusanmsd 803MONCHOCHb NOOKIIOUEHUS
VHUBEPCANLHO20 GbIYUCIUNENLHO20 MOOYIS K Cemu
nocpedcmeom unmepdpetica Ethernet. [Inama
pacuupenus dondxcua obradams nopmamu 6800a-
661600a 0/11 NOOKIOUEHUS. YUDPOBLIX U AHANO208bIX
vempoticma, unmepgetic SPI u 603moo1cHoCmbio
nooxouenus enewinell kapmul namsimu. Iliama
pacuiuperus 01 nOOKIOUeHUs CUNOBOU HASPY3KU
00I2ICHA 0DECneyusams 603MONCHOCHb NPIMO20
noOKIIOUeHUs GHeWHell CUTI080U HAZPY3KU, d MAKHCce
peaynupyemoii Haepysku nocpedcmeom PWM
unmepgeiica. B cocmas nabopa oonicen 6xooumo
npocpammupyemulii KOHMPOIIEP, 06eCne usaIouuUli
BO3MOIICHOCHL OCYWeCMEIAMb PA3PAOOMKY
MpOSPAMMHO20 KOO, UCHONb3YS UHCIPYMEHMAaPUil cped
paspabomku Arduino IDE u Mongoose OS u si3bik06
npoepammuposanus C\C++, JavaScript.

I Ipoepammupyemulii KOHMpOJLIep 00aXHCeH 001adams
nopmamu 01 NOOKIIOUEHUsI YUDPOBBIX U AHATO208bIX
Vempoticme, 6CmpoeHHbIMU NPOZPAMMUPYeMbIMU
KHONKAMU U 91EeKMPOMEXAHUYECKUMU MOOYISMU OJist
Op2aHU3AYUL CUCTIEMbL PYYHO20 YIPABTEHUS,
BCTNPOEHHBIMU NPOZPAMMUPYEMBIMU CEEMOOUOOaMU 0I5l
uHOUKayUY paboyezo pexcuma, 6CmpoeHHbIMU
unmepgeticamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmag nabopa
00191CEH 8X00UMb MOOYIb MEXHUYECKO20 3DEeHUs
npedcmasnarowull coooll 8bIYUCTUMENbHOE YCMPOUCTBO
CO BCMPOEHHBIM MUKPONPOYECCOPOM (KO-60 s10ep - He
\mernee 4uum, yacmoma aopa ne menee 1.2 I'Ty, obvem
O3V - ne menee 512M6, obvem 6cmpoennou namsamu -
e menee 810), unmezpuposanHoll Kamepou
(Maxcumanvroe paspeuienue 6UOeonomoKa,
nepedasaemozo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckou cucmemoui. Mooy
mexHu1ecKo2o 3penus 0oaicen 0o1a0ams
COBMECMUMOCIIBIO C PA3TIUYHBIMU NPOSDAMMUDY EMbIMU
KOHmMpOLLepamu ¢ ROMOWbIo uHmepgeticos - 1-wire
TTL, UART, 12C, SPI, Ethernet. MoOdyne mexnuueckoeo
Bpenust Q0ndICeH 0DeCneyusams 6bINOJIHEHUE BCEX
U3MepeHull U GbIYUCTIEHUTL NOCPEOCMBOM COOCTNEEHHbIX
BLIUUCTUMENBHBIX GO3MONCHOCME 6CMPOEHHO20
muxponpoyeccopa. Modynb mexnuueckozo 3peHust
odicer 061a0ams 803MOHNCHOCHBIO KOMMYHUKAYUU C
(AHANOCUYHBIMU MOOYISAMU NOCPEOCMBEOM UUHbL HA Da3e
nociedosamenvHo2o unmepghelica ¢ yeuvio OaibHelulell
nepedauu pe3yibmanmos usmepeHuti 2pynnvl Mooynel Ha
Vrpasnaowee GbIYUCIUmMeNIbHOe YCMPOUCMEO,
nookmouenrHoe Kk 0anHou wure. Moodyie mexHuueckozo
BpeHUst D0NICEH 0DeCneyusamy HACMPOUKU PENCUMO8
pabomel - HACMPOUKY IKCho3UYUU, baranca 6enozo,
Y6EMOPAZHOCMHBIX COCMABISTIOWUX, NIOWAOU
0OHapycusaemoll 0baacmu u306padxcenus, oKpy2i1ocmu
0OHapysCUBaeMOU 00IACIU UB00PAdICEHUSL, NOTOICEHUE
0OHapyCUBaeMbIX 0bacmel OMHOCUMENbHO OpYe
Opyea, MauwuHHOe 0OyYeHUue Napamempos HeUpPOHHbIX
cemetl 051 0OHapydicenust 00beKmos, Gopmy u
BakoOuposanmvie 3HAUEHUsL OOHAPYIHCUBAEMBIX MAPKEPOB
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muna Aruco, pasmepuvl 0OHAPYIHCUBAEMBIX
OKpYIICHOCTEl, KBAOPAMO8 U MPEY2ONbHUKOS,
napamempos KOHMpPACMHOCMU, PAZMeEPO8, KPUBUZHDBL U
nonodicenus pacnosnasaemulx aunutl. Habop dondicen
0Oecneuu8ams 8603MOACHOCHb Pa3paAdOmMKU MOOeIU
Wmobunvroeo poboma, ynpasisiemou 8 FPV-pesxcume
nocpedcmeom npocpamMmHo2o obecneyerus O
nEePCOHANLHO20 KOMNbIOMEPA U MOOUTLHBIX YCHPOLUICME
na 6aze OC Android unu 10S, obecneyusaroweco
603MOAICHOCTL YNPAGLEHUS MOOUTHBIM POOOMOM U
BCTNPOEHHBIM MAHUNYSIMOPOM NOCPEOCBOM
epaguueckoeo unmepdhetica, skmouarouwum 6 cedst Habop
KHONOK U nepexouamernetl, OAHCOUCMUK, 0oaacms OJisi
omobpaxcenus sudeo. Habop doncen obecneuusamo
BO3MOJICHOCHb U3YUEHUsL OCHO8 PA3PADOMKU
MPOSPAMMHBIX U ANNAPATNHBIX KOMIAEKCO8 UHNCEHEPHBIX
cucmem, pewenuti 6 cipepe "Hnumeprem seweni”, a
Imaxoice pewenuti 8 ooacmu pooOMOmMexHuKu,
UCKYCCMBEHHO20 UHMENLEKMA U MAUUHHO20 0OYYEeHUs.
B cocmas Habopa 00IHCHO 6X00Ums nocooue no
U3YUEHUIO OCHOG DNIEKMPOHUKU U CXEMOMEXHUKU,
pewenuil 6 chepe "Hnmepnem sewei”", pazpabomru u
npomomunuposanuto mooenei pobomos. B cocmas
Habopa OONINHCHO 6X00UMb NOCOOUE NO U3VHEHUIO OCHOG
paspabomku cucmem mexHu4ecKo2o 3peHus u
DIEeMEHMO8 UCKYCCMBEHHO20 UHMENIEeKMA.
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\Pobomomexnuueckuti Habop nPeoHA3HaAueH O
U3yUeHUsE OCHO8 POOOMOMEXHUKY, Oemaiell, Y308 U
Wexanusmoes, Heobxoo0uMbix Oas4 CO30AHUA
pobomomexnuueckux ycmpoticms. Habop
npedcmasisiem cobol KOMNILEKm CIpYKMYpPHbIX
bIeMeHmOs, COeOUHUMENTbHBIX DNIEMEHNO8 U
baexmpomexuuueckux komnonenmos. Habop nosgeonsiem
npPo8OOUMb IKCHEPUMEHMbL N0 NPeOMemy (hu3uKa,
co30asamv U NPOSPaAMMUPOBAMb COOUpaembvle MOOeuU,
U3 KOMIOHEHMO8, 6X00AUUX 8 €20 COCMA8, pabouue
IMoOenu MOOUNLHBIX U CIMAYUOHAPHBIX
pobomomexuuueckux ycmpocme ¢
a8MOMAMU3UPOBAHHBIM YNPABLEHUEM, 8 MOM YUCTEe HA
KOLECHOM U 2YCEHUYHOM X00Y, d MAKICe KOHCMPYKYuUll,

O6pazosamenvhblil OCHOBAHHBIX HA UCTIONb308AHUY PA3TIUYHBIX BUOOE
KOHCmMpYyKmop 0714 nepedau (8 mom yucie YepeAYHLIX U 3y0UambIX) a
npaxmuku 6104H020 maxorce pviuazos. Bcmpoennvle 6ecnpogoousie cemesvie wm. 26.00

npoecpammupoganus ¢ peutenus (Wi-Fi u Bluetooth), ozmosrcnocmo
KoMnIeKmoM 0amuuxos unmezpayuu ¢ becniamuvim oonaynvim 110,
0becneuusalom 603MONCHOCb NPAKMUYECKO20
U3yUeHUs: MEXHOL02UTE UHMEPHemMa eeweti U OCHO8
uckyccmeennoeo unmennekma. Obecnevugaemcs
BO3MOICHOCTL 00BEOUHEHUSL HECKOTILKUX POOOMOS,
COOPAHHBIX U3 NOOOOHBIX HADOPOB, 8 2PYINBL C CEMEBbIM
e3aumodeiicmeuem. Ilpedycmompena onyuoHaibHas
603MOIANCHOCHD PACUIUPEHUSL OONOIHUMEbHBLMU
KomMnoHenmamu (He 6X00AWUMU 8 CMAHOAPMHYIO
KOMNIEKMayuio), NO380IOWUMU U3YUANb MEXHUYECKOe
BpeHue U NPOMBIULIEHHYIO POOOMOMEXHUKY.

I Ipedycmompena 803M0HCHOCMb pabomul Habopa ¢
OONOIHUMENLHLIMU ODNAUHBIMU CEPEUCAMU.

[ Ipedycmompervt MUHUMYM O8a NPOSPAMMUPYEMBIX
KOHmpOLIepa 8 NIACMUKOBbIX KOPHYCAX, NO3GONAIOUUX
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00HOBpeMenHO co30asamy 2 eapuanma pobomos
pasnuuH020 HA3HAUEHUsl, UMEIOUUX BO3MOICHOCTb
pabomul kax 68 NOMOKOBOM pedicume, MAK U A6MOHOMHO;
MO360MIOUUX PeAnU308aMb 00YUeHUe
NPOSPAMMUPOBAHUIO 8 HECKOTILKUX CPEdax paspabomxu
Ha paznuunslx sA36IKAX (K npumepy, 6 cpeoax Mblock,
Arduino IDE, na saszvixax Scratch, C, Python, micro
\Python). Kax MuHumym 00uH u3 KOHMpOJIepos8 umeen
6CTNPOEHHYI0 ONEPAYUOHHYIO CUCmeMY, 6cmpoelHble Wi-
F'i u Bluetooth, nopm 015 nooxkmoyenus
noCe008amenbHO COCOUHSIEMbIX GHEUHUX YCMPOUCME
(e menee 20 00HOBPEMEHHO NOOKIOYUAEMbIX
yempoticma). Kak munumym 0OuH u3 KOHMpoinepos
LMeem B03MOICHOCTNG OOHOBPEMEHHOU 3aNUCU He MeHee
8 npoepamm, ¢ B03MOACHOCNBIO NEPEKTIOUEHUSL MENCOY
Humu. Kax Munumym 0Oun u3 KOHmMpoiLepos umeenm
noanoysemmwill ducnieti (IPS), nosgonarouuil 661600ums
OaHHble ¢ 0amuuKos 8 8ude mabauy u epaguros, a
Imaxoice co30a6amsv 6CMpPOEHHbLE 8 KOHMPOLLED
suoeouzpol. Konuuecmeo cencopos u uchoIHUMenbHbIX
VCmpoticmea, CMpOeHHbIX 8 00UH U3 KOHMPONLEPOS, - He
wmenee 10 wm. Obuee Koruwecmeo d1emenmos 8 Habope
ne menee 400 wim., 8 mom uucie nookuouaemvle
Wwooyau: - Bluetooth mooynv, - 0860UHOU OamMUUK TUHUU, -
VIbmMpaseyKo6oll Oamuux pacCmosHusl, - Oamuux yeemd,
- damuuk Kacaunus snekmpomexanuieckutl, - IR mooynv,
- MOMOP NOCMOSIHHO20 MOKA C PeOYKMOPOM — He MeHee
2 wim., - ceponpusoo, - nyivm OUCHAHYUOHHO2O
vnpaenenus IR. Habop 0ondicen bblmb YKOMNIEKMOBAH
axkymyasimopuvimu bamapesimu. IIpoepammnoe
0becneuenue, UCHOIb3YeMoe 05t NPOSPAMMUPOBAHUSL
coOupaemvix pobomomexHu4eckux mooenet u
yempoiicma, 00XHCHO Oblmb OOCMYRHO 011 DeCIAMHO20
crauueanusi uz cemu Humepuem u nociedyowezo
UCHONb30BAHUSL.

Muxpockon yughpogoti

Tun muxpockona: 6uonoeuveckui Hacaoka
Wmuxpockona: monoxyaspnas Hasnauenue:
lnabopamopruiii Memoo uccredosanus. ceemuoe noie
Mamepuan onmuxu: onmuyeckoe cmekio Yeenuuenue
wuxpockona, kpam: 64 — 1280 Oxynapei: WF16x
Obvexmusbl: 4x, 10x, 40xs (noonpysicurernwiii)
\Pegonbgepras eonoska: Ha 3 oovexmusa Tun
nooceemkii: 3epKano uau c8emoouood Pacnonoscenue
nooceemxki: 8epxuasa u HUx*CcHAL Mamepuan kopnyca:
wemann Ilpeomemnwiii cmoaux, mm. 90 Hcmounux
numanus: 220 B/50 I'y Yucno mecanukceneu: 1

wm.

26.00

Yuebnasa nabopamopus
1O HeUpOmexHoIoUuu

B cocmas éxooam: Cencop Tun 1 ne menee I wm.,
0becneuusaem 603MOINCHOCMb PESUCIPAYUY CUSHALA
baekmpuyeckol aKkmugHOCHU MbluY
(anexmpomuocpammol, IMI'). Pecucmpayus dondicna
oCyWecmenaemcs HeUH8A3UBHO, CYXUMU INEKMPOOAMU.
VlonoicHa umemb st 603MOICHOCTID KPENLEHUS K pYKe
uenoBeKa, Ymo OOINHCHO OA8ANb BO3MOICHOCHLb
pecucmpuposams sneKmpuuecKyio aKkmugHOCMU Mblulybl
6 0O1acmuU, HAO0 KOMOPOU pAcnoIazaemcs KpenieHue.
I Ipu Hanpsasxcenun Muliuybl 00HCHA OblMb 0becnedena
603MOXCHOCIb HADI0OEHUs NYYHOCMU CUCHAAA (M. e.
npucymcmeue OMT), npu paccrabrenuu mvluiysl - ee

omcymcmeue. Cencop Tun 2 ne menee 1 wm.,

wm.

26.00
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0becneuusaem 603MONCHOCMb PESUCIPAYUU CUSHALA
pomonnemusmoepammol (OIII) onmuueckum nymem, 3a
cuem usMeHeHUsL OMPANCEHHO20 OM KPOBEHOCHBIX
cocy0os ceema, 06vem KOMOPbIX USMEHSEMCs NOO
so30eticmauem nyibcogoll 6oHbl. Cencop 0oncern Ovims
0becneder 603MONCHOCIBIO KPENNeHUsl K NOOYyuedKe
narvya yenogexa. Cencop Tun 3 ne menee I wm.,
0becneuugaen 603MONCHOCIb PESUCIPAYUU CUSHALA
brexkmpoxapouocpammol (OKT) ne unsazusnvim
cnocooom, pecucmpayuu I, I1 u I1l omeedenuii. Cencop
Tun 4 ne menee 1 wm. obecneuugaem 603MONCHOCb:
pecucmpayuu cueHana KOJICHO-2A1b8AHUYECKOU PeaKyuu
(KI'P), pecucmpayus Komopozo ocywecmeaisiemcs Ha
NOCMOSIHHOM MOKe; NOOKIIOYEHUs. K MeLy 4el08eKd C
nomowybio cyxux 21ekmpo0og. Cencop Tun 5 ne menee 1
wim., obecneuusaem 603MONCHOCMb: PELUCMPAYUU
cuenana snexmpuyeckou akmugnocmu mozea (339 ¢
MOMOUWBIO CYXUX HEUHBAZUBHBIX INEKMPOO0E;
pecucmpayuu INeKMputecKoi akmueHOCMU PA3HbIX
Ooneti mozea. Cencop Tun 6 ne menee I wm.,
0becneuusaenm 603MONCHOCMb: PeUCMPAYUL CUSHALA
Kkonebanus epyonou kiemxu (Cencop ovixanus),
onpedenieHus Yacmomol ObIXAHUsL. Yempoucmeo os
cOOpa OauHbIX OM CEHCOPO8 U Nepedayu Ha
nepconanbHbill KomMnviomep obecneyugaem
BO3MONCHOCHL COOPA OAHHBIX OM NOOKTIOYEHHBIX K HEMY
CEHCOPO8 U OMNPABKY NOJYHeHHbIX 0aHHbix Ha [IK.
ITooknrouerue yenmpanoHo2o mooyis k IIK doncro
ocyuecmenamocs ¢ nomowwvro USB-kabens.
Yempoticmeo ona coopa dannvix dondicHo umems
eanveanuyeckyro uzonsyuto om 11K, obecneuusamo
603MOANCHOCH OOHOBPEMEHHO20 NOOKIIOYEHUS NIOMb
00 4 cencopos. Kasicowii uz 6x0008 Ycmpoticmea ons
cOOpa OAHHBIX OONAHCHO UMEMb 2ATIbEAHUYECKYIO
uzonAYUIO (0becneuenue MeNCKAHanIbHOl
eanveanuyeckol uzoasyuu). Iookmouenue cencopos K
Yempoticmey ons coopa oannvix ocywecmensiemes ¢
nomowbio cneyuanusupo8anusvix pazvemos muna LEMO,
0bOecneuusaIoOuUX NPAGUILHOCIb NOOKTIOYEHUS. PA3beMA
U CHUIICAIOWUX PUCK CTYYATIHO20 KACAHUSL PA3bEMOS
MoKonpoeodsiyuUx yacmetl, a maxdice 06ecneuusaouux
Bawumy om HecaHKyuoOHUPOBAHHO20 NOOKIIOYEHUS K
npousgonvHbiM yempoticmeam. Modyne «Knonka» ne
lmenee 1 wm., obecneuusaem 603MONCHOCMb: PAZMEMKU
pecucmpupyemuix cuenanos. Koruuecmeo pasmeuaemvix
COCMOSIHULL CUSHANA OONIICHO Oblmb He MeHee 3-X

apmepuanvno2o dasnenus ne menee 1 wm.

Memoouueckoe nocobue, Komopoe O0JHCHO COOePICAMb

He menee 30

1abopamopHbIX/npakmuiecKux/0eMOHCMPayUuoOHHbIX
abom.

pasnuunvix kamezopui. Ycmpoticmeo 0na pecucmpayuu

{ugpposas nabopamopus

10 3KoJ1I02uU

Obecneuugaem npogedenue y4ebH020 IKOI02UUECKO20
IMOHUMOPUHEA UHCTNPYMEHMATLHLIMU MEMOOAMU.
[Habop npumensiemcs npu u3y4eHuu 3K0102uul, 6UoIo2uu,
umuu, eeoepaguu u nPUPoOosedeHus, a maxice st
UHOUBUOYATILHBIX UCCIEO08AHUSL U NPOEKMHOU
OesmenbHOCmU WKOIbHUK08. Komniexkmayus:

becnposoOHOU MYTbMUOAMYUK 11O IKOJOSUHECKOMY

wm.
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\MoHUmMOpUHzy ¢ 8-10 BCIMPOEHHLIMU OAMYUUKAMU.
Vlamuux HUmMpam-uonog Jlamuux xnopuo-uonos Jfamuux
pH ¢ ouanazonom usmepernus He yoce uem om 0 0o 14
pH JJamyuk erascnocmu ¢ OuanazoHoM usmepeHust
0...100% JJamuux oceeugeHHOCmU ¢ OUANA3ZOHOM
usmepenus ve yice uem om 0 oo 180000 nx Jamuuk
memnepamypol ¢ OUANA30HOM USMEPEHUS He Yiice YeM
om -20 0o +140C [lamuux 31eKmponpogooumocmu ¢
Ouanazonamu usmepenus He yoce yem om 0 0o 200
wxCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
V[amuux memnepamypbsl oKpyscarouieli cpeovl ¢
Ouanazorom usmeperus ne yoice uem om -20 0o +50C
Omoenvhbie Oamyuky u Myromuoamuuxu.: /lamuux
BeyKa c (hynKyuel unmezpupo8anus ¢ OUanNa3oHOM
usmepenust uacmom e menee wem om 50 I'y 0o 8 kl'y;
Vlamuyuk enaxcHocmu noygvl ¢ OUANA30HOM U3MepPeHUs!
e yoice uem om 0 0o 50% [amuux oxucu yenepooa c
Ouanazorom usmeperus He yoice wem om 0 0o 1000 ppm
Mynemuoamuux onmuyecKol NIOMHOCMU U MYMHOCHU
CO 6CMPOeHHbIMU damyuKamu.: JJamuyux onmuuecKkou
mnaomuocmu 470 um ¢ ouanazonom usmepenuss om () 0o 2
D Jlamuux onmuueckoil niommocmu 525 um ¢
Ouanazonom usmeperust om 0 0o 2 D [lamuuxk
onmuyeckoul niomuocmu 630 HM ¢ OuanazoHom
usmeperust om 0 0o 2 D Jlamuux mymnocmu pacmeopos
c ouanazornom usmeperust om 0 do 200 NTU
Uxceccyapwi: Kabenvs USB coeounumensuuiii (2 wm.)
Bapaonoe ycmpoticmeo ¢ kaberem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Cmepoicets 0
Bakpennenus oamyuxos 6 wmamuee Kpamxoe
pYK080OCmE0 NO HKChIyamayuu yughposot
lnabopamopuu Ilpoepammuoe obecneyenue
Memoouueckue pexomenoayuu ne meree 20 pabom
Ynakoexa Hanuuue pyccroszviunozo caiima
nooddepoicKku, Haruyue 8UOeOPOSIUKOS.

no guzuonocuu

{upposas nabopamopus

(npogunbrblil yposeHs)

Obecneuugaem npogedeHue Uccied08anus no
DYHKYUOHUPOBAHUIO YENOBEYECKO20 OP2AHUIMAL.
[Komnrexkmayus: becnpo8ooHot Myibmuoamuux no
puzuonozuu ¢ 5-10 6cmpoenHviMu oamuukamu. Jlamuux
apmepuanvrozo oasnenus (0...250 mm pm. cm.) Jamuux
nyabca ¢ ouanaszonom uzmepenust we yoice yem om 30 0o
200 yo/mun [Jamuux memnepamypvl meaa ¢ OUuanazoHom
usmepenus ve yxce yem om +25 0o +40C Jamuuk
uacmomol ObIXAHUsL C OUANA30HOM USMEPEHUS He Yoice
uem om 0 0o 100 yuxnos/mun Jjamuux yckoperus ¢
noxazamenamu £2 g; +4 g; £8 g Omoenvhvie
vempoticmsa: Jamuuk KT ¢ ouanazonom usmepenus ve
vorce uem om -300 0o +300 mB) Jamuuk cunomep ¢
Ouanazorom usmepenus He yoice wem om 0 0o 40 H
Vlamuux oceewjeHHocmu ¢ OUana3oHOM UMepeHusl He
voice wem om 0 0o 180000 ax Axceccyapei: Kabenv USB
coedunumensHulil 3apsaoHoe ycmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamioe pykogoocmeo no SKChiLyamayuu yupposot
lnabopamopuu IIpoepammmnoe obecneuenue
Memoouueckue pexomenoayuu ne meree 20 pabom
Hanuuue pycckosazvlunoco caima noodepaicku Hanuuue
610COPONIUKOS.

wm. 26.00
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"KommnbrotepHoe
o0opymoBanue"

Mnozogynkyuonanvroe
ycmpoticmeo
(npunmep,cxanep,
Konup)

Tun ycmpoiicmea: MHo2opyHKYUOHAIbHOE YCMPOUCEO
(MDY); [leemnocmob newams: uepHo-denas,;
Texnonozus nevamu: snekmpozpaguueckas (1azepuas,
ceemoouoonas); @opmam newamu: e menee A4, Tun
CKAHUPOBAHUSL: NPOMSIICHBIU/NIAHUEHbLIL,
IBO3MOMICHOCHb CKAHUPOBAHUSL 8 (hopMamax: He MeHee
44, Cnocob nooknouenus: LAN, Wi-Fi, USB

wm.

26.00

\Hoymoyx

Dopm-gpakmop: HoymoOyk,; Pazmep ouazonanu: He
wmenee 15.6 ootimos; Pazpewenue sxpana: Full HD,
Quad HD unu Ultra HD,; Obwuii 06vem ycmano8ieHHol
onepamusHol namsamu. He mernee 8 I oaum;
Maxcumansrviti 06uwuil noddepacusaemulii 06vem
onepamusHol namsamu. He mernee 16 I'oatim; Obvem
ISSD naxonumens: ne menee 240 I'6aiim; Becnposoonas
ceszv: Wi-Fi; Konuuecmego cmpoeHHblx 8 Kopnyc
nopmoe USB: ne menee 2, uz komopuix e menee |
ODonrcno bvime USB éepcuu ne nuoice 3.0, Paspewerue
630-kamepul, Mnukcens: He menee (.3; BcmpoenHuiil
wmuxpogon; Knasuamypa c packiaokoii u mapxupogxotl
knasuw QWERTY/UI]YKEH, ITodoepacka cmandapmos
becnposoonot cesizu: 802.11a/b/g/m/ac;

I Ipouzsooumenvrocms npoyeccopa (3Hauenue
noxaszamens « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomancey
http://www.cpubenchmark.net/laptop.html).: ne menee
5000 edunuy, Haruuue manunynsimopa mvluib 8
Komniekme: 0a, YcmanoeieHHas onepayuoHHas
cucmema ¢ epaguyecKum noIb308amMeNbCKUM
unmepgeticom, ceedenuis 0 KOMOPOM BKIIOYEHb 8
eOUHDBLIL peecmp POCCULICKUX NPOSPAMM Oisl
DIeKMPOHHBIX BLIYUCTIUMENLHBIX MAWUH U O3 OAHHBIX,
Yemanoenennwiii nakem oghucrozo npoepammuoco
0becneueHst, COBMeCmuUmMo20 ¢ YCMaHOBIEHHO
ONepayuoHHOU cUCMeMOll, C8e0eHUsL O KOMOPOM

BKIIIOUEHbl 8 €OUHDIL peecmp POCCUTICKUX NPOSpamm O7is

wm.
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