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MUHHCTEPCTBO OBPA3OBAHNS UPKYTCKOM OBJIACTU

PACIIOPAXEHHNE
2L Gor T AOA) 2o y A/ 1)
7//[ = //[L 7/ HUpkytek " : %

OG6 yTBepkaeHHH HHPPACTPYKTYPHOIO JHUCTA

C nenpro peanuzaiuu ¢enepanbHoro npoekra «CoBpeMeHHas IIKOJIa», B
cootBercTBUM ¢ IIncbmom MuHnucrepcTBa npocselenus Poccuiickoit @eneparuu
or | HosOps 2021 roma Ne TB-1913/02, pacnopskenueM IIpaBuTenbcTBa
Upkytckoir obnactu ot 25 suBaps 2021 roma Ne 23-pm pyKOBOJACTBYSICH
[TonoxxenueM o MuHHCTepcTBe 0Opa3zoBaHus MpKyTCKOH 00JIacTH, yTBEpKIESHHBIM
nocraHosiaeHueM [IpaButenscrBa Mpkytckoit ob6mactu ot 14 nexabps 2020 roxa
Nel1043-nm:

e YTBepauThH UHPPaCTPYKTYpPHBIH JIUCT TUTST OCHAIL[EHUS
00pa3oBaTeNbHBIX OpraHU3alUil 00OpYJOBaHUEM, PACXOAHBIMH MaTepUalaMH,
cpeAcTBaMH OOyYeHMs] M BOCIUTAHUS Il CO3JMaHUs U (YHKIUOHHPOBAHUS B
00111e00pa30BaTENbHBIX OpPraHU3aLUIX, PACIONIOKEHHBIX B CEJILCKONH MECTHOCTH U
MaJIbIX rOpoJiaX, EHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKOM
HanpaBieHHocTe «Touka pocra»y, B 1Hensax oOecHeueHus pealu3aluu
denepansHoro mpoekta «CoBpeMeHHas IIKOJa» HAIMOHAIBHOIO IIPOEKTa
«O06pa3oBaHMe» COTIIACHO MPUIIOKEHHUIO.

2. KoHTposIb 32 UCIOJIHEHHEM HACTOSIIETO PACIIOPSDKEHUS OCTABIISIO 3a
coOOH.

MHUHHCTP ~ M.A. ITaphenos
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WHdpacTpyKTypHBbIit IUCT

JUIs OCHallleHHs 00pa30BaTeNbHBIX OpraHu3alKii 000pyJOBaHHEM, PACXOAHBIMH
MaTepHallaMH, CpeaCTBaMU OOYYEHHS U BOCIIMTAHHS U1 CO3NAHUS U
(GyHKUHMOHUPOBaHHUS B 001€00pa30BaTENbHBIX OpraHU3aLMAX, PACTIONOKEHHBIX

B CEJILCKOM MECTHOCTH U MaJIbIX ropogax, U€HTpOB oGpasosamm €CTECTBCHHO-

Hay4HOM ¥ TEXHOJIOTHYECKOH HanpasiieHHOCTel «Touka pocTay, B LUensx
obecneveHus peanuzaumu penepanbHoro npoekra «CoBpeMeHHas LIKOIay
HALMOHANBHOTO NpoekTa «O6pazoBaHue»
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HaumeHoBanue Hanpasnenus: "bazosas (ob6azamenvrasn wacms)"

aMMEHOBaHHE pa3jena:
1 ["EcrecTBeHHOHayYHast
anpaBJICHHOCTH"

[ [ughposas nabopamopus
no gusuxe (yuenuueckas)

"Obecneuusaem 8sinonHeHUe IKCREPUMEHMOE
no memam kypca Qusuxu. Komnnexkmayus:
\becnposodHou mynemuoamyuk no gusuke ¢ 6-1o
ecmpoennbimu oamyuukamu: Lfugppoeou damuux
memnepamypel ¢ OUANA30HOM UBMEPEHUSA He
vorce uem om -20 oo 120C Ljughposou damuux
labconomn020 0agneHuA ¢ OUANA30HOM
wusmepenus He yoce uem om () 0o 500 xlla
Vlamuuk MazHumHo20 nois ¢ OUANA30HOM
wzmepenus e yice wem om -80 00 80 mTn
Vlamuuk Hanpaxcenus ¢ OuanazoHamu
uaMepenus He yoce vem om -2 0o +2B; om -5 do
+5B; om -10 0o +10B; om -15 0o +15B
Tamuux moxa He yoice vem om -1 0o +1A4
/lamuuk axcenepomemp ¢ NOKA3aMenamu He
menee vem: £2 g; +4 g; +8 g Omoenvrvie
yempoiicmea: USB ocyunnozpagh ne meree 2
kanana, +/-10 B Axceccyaper: Kabens USB
lcoeOurumenvHoli 3apaoroe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1
\Low Energy Koxncmpyxmop 0ns npogederus
bxcnepumenmos Kpamkoe pykoeoocmeo no
brcnyamayuu yughposoii nabopamopuu
lIpozpammroe obecneuenue Memooduueckue
pexomenoayuu (40 pabom) Hanuuue
pycckosazbiuno20 catima noddepicku Hanuuue

sudeoponuxos."

228.00

[ [upposas nabopamopus
o xumuu (yuenuveckas)

"Obecneuusaem evinonHenue 1a6OPAMOPHbIX
pabom no xumuu Ha ypoKax 6 OCHOBHOU WKONE U
poeKmMHO-UCCNe008amMeNbCKOU 0CAMENLHOCMU
yuawuxcs. Komnrexkmayus: becnpoeoonou
WMynemuoamuux no xumuu ¢ 3-msa 6CMpPOeHHbIMU
Vamuuxamu: Jlamuux pH ¢ ouanasonom
usmepenusn ne yxce wem om () do 14 pH Jlamuux
PIeKMPONPOEOOUMOCMU C OUANAZOHAMU
wusmepenus ne ysuce wem om 0 0o 200 mxCm; om
0 00 2000 mxCm; om 0 0o 20000 mxCm JJamuux
memnepamypol ¢ OUANa3oHOM U3MEPEHUSA He
yorce wem om -20 0o +140C Omoenvhvie
Vamyuku: [Jamuux onmuyeckou nnomuocmu 525,
Hm Axceccyapor: Kabeno USB coeournumenshblil
3apsionoe ycmpoicmeo ¢ kabenem miniUSB USB|
\doanmep Bluetooth 4.1 Low Energy Kpamkoe
pyK0600CmB0 NO dKCHIYamayuu yugpoeoi
Wabopamopuu Habop nabopamoproi ochacmku
IIpozpammnoe obecnevenue Memoduueckue
pexomenoayuu re menee 40 pabom Hanuuue
pycckoazviuHozo catima noddepiicku Hanuvue
eudeoponuxos.”

228.00

[ [ughposas nabopamopus
no buonozuu
(yuenuueckas)

"Llugpposas nabopamopus no buono2uu
(yuenuueckas) Obecneuusaem esinonHeHue
habopamopneix pabom Ha ypokax no éuonozuu 6
loCHOBHOU WKONE U NPOEKMHO-
luccne0o6amenbeKoll 0esAmenbHOCMU Y YAUUXCA.
IKomnnexmayus: becnpogoonoii mynemuoamuux
o 6uonozuu ¢ 5-10 6CMpPOEHHLIMU OAMYUUKAMU:
amuux énaxcHocmu ¢ OUuaGnazoHOM UsMepeHus
0... 100% Jamuux oceeweHHoCmu ¢ OUana3oHoM,
usmepenus He yasce uem om 0 oo 180000 ax
lamuux pH ¢ ouanazonom uzmepenus He yice
uem om 0 0o 14 pH Jlamuux memnepamypot ¢
Ouanazonom uzmeperus He yxce yem om -20 0o
+140C [lamuux memnepamypel okpysicarouei
lcpedsl ¢ OuanazoHoM usMepeHUs He yice Yem om|
20 0o +40C Axceccyapei: 3apsaonoe
yempoucmeo ¢ kabenem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Kpamkoe
PYK080OCMBO NO FKCHIYyamayuu yupposo
wabopamopuu Llugpposas eudeoxamepa c
Memannuyeckum w oM, pasp He
wmenee 0,3 Mnuxc IIpoepammroe obecneverue
Memoouueckue pexomenoayuu ne menee 30
pabom Ynaxoeéxa Hanuuue pycckoazviuHozo

lcaiima noddepicku, Hanuyue 8udeoponuKkos.”

228.00
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HaumeHnoBaHue paszaena:
"KomneioTepHoe
lobopynosanme"

IM®Y (npunmep, cxanep,
Kkonup)

"Tun ycmpoucmea: Muozogynkyuonansroe
yempoticmeo (M®Y); Lleemnocme nevams:
uepro-6enas; Texwonozus nevamu:
baexkmpozpaghuueckas (nazepHas,
lceemoouoonas); Popmam nevamu: ne mernee
\U4; Tun ckanupoeanua:
npomaxcrv/nianwemnsii; BosmookcHocme
ckanuposanus 6 popmamax: ne menee A4;
ICnocob nookmouenus: LAN, Wi-Fi, USB"

wm

76.00

\Hoymbyx

"Popm-gpakmop: noymbyx; Pazmep ouazonanu:
e menee 15.6 omoiimos; Paspewenue sxpana:
Full HD, Quad HD unu Ultra HD; Obwuii
00beM YCManHoeneHHOl ONnepamueHol NamMAmu:
e menee 8 I'bauim; Makcumanvuuiii 0bwuii
noodepaicusaemolii 06vem onepamueHou
mamamu: ne menee 16 I'oaum; Obvem SSD
waxonumens: ne meree 240 I'baum;
\becnposoonas cesaszv: Wi-Fi; Konuuecmeo
lecmpoennbix 6 kopnyc nopmoe USB: e menee 2,
3 komopwbix He menee 1 dondxcro bvime USB
eepcuu ne nudce 3.0; Paspewenue 636-kamepol,
\IMnuxcens: He menee 0.3; Bcmpoennwiii
wmurpogpon; Knasuamypa c packnadkoi u
apxuposkoii knasuu QWERTY/HI[VKEH:;
IToodepaicka cmandapmoe 6ecnpogoOHOU Ces3U:
802.11a/b/g/n/ac; Ipoussooumensrocne
mpoyeccopa (3navernue nokazamens « CPU
\Mark» no mecmy «Laptop & Portable CPU
\Perfomance »
http://www.cpubenchmark.net/laptop.html): ne
wmenee 5000 eounuy; Hanuuue manunynsmopa
WMol 6 komnnekme: oa; Yemanoenennas
lonepayuoHHas cucmema ¢ 2paguueckum
nons3068amensckum uHmepgheicom, céedeHus o
KOMOPOM BKIIIOYEHDbI 8 OUHbLU peecmp
poccutickux npozpamm Ons INeKMPOHHbIX
BLIYUCTUMENbHBIX MAUUH U A3 OAHHbIX;
Vemanoenennuiii nakem ogucrozo
1PO2PAMMHO20 0beCneyYeHUs, COGMeCMUMO20 ¢
VCMAaHoBNeHHOU ONePayuUOHHOU CUCMEMOU,
c6e0eHUA O KOMOPOM BKIIOYEHb! 8 €OUHBLU
peecmp poccuiickux npozpamm ons
PNEKMPOHHBIX GbIYUCIUMENbHBIX MAUWUH U 6A3

VanHvix."

228.00

HaumenoBauue Hanpasienus: "Jononnumensnoe obopyoosanue"

nocnedoeamensho20 NOOKNIOYEHUA Opy2 C
0py2om u ynpaeneHust cepeomMoOyaamu no
nocnedoeamensHOMY nOnyOynIeKCHOMY
acunxponHomy unmepgeicy. 3)
\PobomomexHuueckuii KOHmponnep,
npedcmaensowuil cobo ModynvHoe
ycmpoticmeo, exniouaioujee @ cebs
l0OHONNIAMHbI MUKDOKOMNbIOMED 0N
BbINONHEHUA CIOHCHBIX 8bIYUCTUMETIbHBIX
lonepayuii, nepugepuiinbiii KOHmponnep Ons
VNpasneHun BHeWHUMU YCMPOUCMEamu u niamy
pacwuperus OnA NOOKNOYEeHUA 6HEULHUX
yempoticms. Moodynu pobomomexnuueckozo
KoHmponnepa dondicHsl obnadame
(00HO6pEeMEHHOU KOHCMPYKMUGHOU, annapamHou
U NPO2PAMMHOU COEMECMUMOCTMbIO OpY2 C
Opyzom. Pobomomexruueckui konmponnep
0ondiceH YOoBNemeopANy MexXHUYeCKUM

Ne HaumeHoBanue Kpatkue npuMepHbie TEXHUUECKHE Eaunuua rO—
in/m| 000pyI0BaHHs XapaKTepUCTHKH M3MepeHusl
IHaumeHoBanue pasnena:
1 ["KomnbloTepHoe
obopynoBanue"
[HanmeHoBanue pazaena:
2 ["TexHonoruyeckas

HanpaBJICHHOCTH"
""Obpazosamenvhviit Habop 0ondxiceH Ovimb
npeonasHaven Ona u3yueHus
pobomomexHuueckux mexHono2ui, OCHO8
UHPOPMAYUOHHBIX MEXHONO2UT U MEXHON02UN
POMbIULIE HHOT ABMOMAMU3AYUU, A MAKICE
imexnonozuit npomomunupoeanus u
la00umuerHo20 npouzeoocmea. B cocmae nabopa
00NJCHBL 6X00UMb KOMIAEKMYIOWue u
ycmpoiicmea, obradaioujue KOHCMpPYKmMueHoU,
lannapamuou u nPoZpaAMMHOU
lcoemecmumocmsio Opyz ¢ opyzom. 1)
IKomnnekm KOHCMPYKMUBHbIX 21eMEHMO8 U3
Wemanna u nnacmuka ona coopku mooenei
IMaHUNYIAYUOHHBIX POBOMOS € Y2n0601
KuHeMamuxou, n10CKOnNapainensHou
wunemamuxou, Delta-xunemamuxou. 2)
\UnmennekmyanvHolii cepeoOMoOyns ¢

D6pasosamenssiii nabop UHMe2pUPOBAHHOU CUCMEMOU YNPABNEHUA - HE

P wmenee 7um. Cepefamodyﬂb dfnomeu obradame
UHMe2pUPOBAHHOU CUCMEMOT YNPAGNeHUS,

[UHGEOROMIEORCH bR lobecnevugaioweii 0bpammyio césa3b unu

pobomomexHuueckux wm 146.00

sm—— KOHMPONL NApamempos - NONONCEHUe 6and,

T cKopoCmb 6paUeHUs, Hazpy3Ka npusooa, a
Imakarce obecneuusaroujeti 60IMONUCHOCHb

pobomoe
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xapakmepucmukam: Ko1-60 a0ep 6CMpOeHHO20
MuKpokomnelomepa - e menee 4, makmoeas
uacmoma aopa - e menee 1,2 I'Ty, o6vem O3V
+ He menee 512 M6, nanuuue unmepgpeiicos -
\SPI, 12C, 1-wire TTL, UART, PWM, yugposeie -
e menee 16 wm u ananozoesie nopmel - He
menee 8 wm OnA NOOKMOYEeHUS BHEULHUX
ycmpoticme, 6CmpoeH bl MUKPOQOH, a maktce
WiFi unu Bluetooth 01s kommynukayuu co
BHEUWHUMU YCMPOUCMEAMU.
Pobomomexnuyeckuit KOHMpPOAEP OONNHCEH
lobecneyueames 603MoNCHOCMY
pOZPAMMUPOBAHUS C NOMOWbIO CpeOCmE
n3o1k06 C/C++, Python u c60600H0
pacnpocmpanaemou cpedwt Arduino IDE, a
makaice ynpasneHus Mooenamu
pobomomexHuuecKux cucmem ¢ nOMowbio
cpeoer ROS. 4) Ilpoepammupyembiii
konmponnep - He menee lum.
IIpozpammupyemvlii KoHmpoanep 00NHCeH
npeocmasnames cob0u 8bIYUCTUMENbHbLU
WModynb, obradarowum yugpossimu nopmamu -
e Mernee 8 wum u aHan02068bIMU NOPMAMU - HE
menee 16 wm, unmepgpeiucamu UART, 12C,SPI,
TTL, a makace modynem 6ecnpo8ooHol ces3u
ymuna Bluetooth unu WiFi onsa cozoanus
annapamno-npozpamMmHbIX peueHuil u
""""ymueix/cmapm"""-yempoiicme ons
paspabomxku pewenui """ Unmeprem
geweu"""". 5) Ilnama pacwupernus
1pOZPAMMUPYeMO20 KOHMPOINEPA — He MeHee
lwm. [Inama pacuupenus 0onxicHa
lobecneuusanb 603MONCHOCHL NOOKNIOUEHUS
VHUBEPCANbHO20 GLINUCTUMENLHO20 MOOYIIS K
lcemu nocpedcmeom unmepgeiica Ethernet.
lInama pacwuperusa dondcna obnadame
opmamu 6600a-661600a 0Nt NOOKMIOYEHUS
Yupposvix u aHan020861x ycmpoicme — He
wenee 40 wm, unmepgpeiic SPI u
603MOIACHOCMbIO NOOKNOYEHUS BHEULHET Kapmbl
namamu. 6) Modyne mexnuueckozo 3penus,
npedcmasnaiowuli cobou ycmpoucmeo Ha 6aze
BbIYUCIUMENILHO20 MUKDOKOHMPOINEPA U
uHme2zpuposanHou Kamepsl, obecneuusarouee
pacnosnasanue npocmetiuuux u300paANKCeHUU Ha
MoOyne 3a cuem cobDCMBEeHHbIX GLINUCIUMENbHBIX]
soamooicHocmeti - ve menee lum;  Moodyne

ImexHuuecko20 3peHus dondceH obecneyusame

603MOCHOCNIb KOMMYHUKAYUU C AHANOZUYHBIMU
Wooynamu nocpedcmeom wuHsl Ha base
nocedosamensro2o unmepgeca c yenvio
OansHetiuel nepedaiu pe3y1omamos usmMepeHui
epynnsl Mooynet Ha ynpaensiouee
GbILUCIUMENbHOE YCMPOUCME0, NOOKTIOUEHHOE K
OanHou wune. Modyns mexHuuecko2o 3penus
Dondicen obecneuusame 603MO*CHOCMb
locywecmensime HacMpouKy Mooyns
IMexHuecko20 3peHuUst - HaCMpPOUKY IKCNO3UYUU,
banarca 6enozo, yeemopazHoCmHoix
lcocmasnalouux, n1owaou 0OHapyHcueaeMou
lobnacmu uzobpadsicerus, okpyenocmu
lobHapyscusaemoi obnacmu uz06padxceHus,
monodicerue obHapycueaemvix oonacmeu
lomnocumenvto opyz opyza. Moodyne
Imexnuwecko2o 3peHus OondiceH obecneyuéams
603MOJCHOCMb HACMPOUKU HA OOHOBPEMEHHOE
lobrapyscenue ne menee 10 paznuurvix
00uHOUHBIX 06beKMO6 6 cexmope 0630pa, Mubo
He MeHee 5 cOCmagHbIX 06beKmos, COCMOAUUX
u3 He Menee 3 paznuuHsIx Zpaguueckux
npumumueos. Mooyne mexHuueckoz2o 3peHus
Qonacen obradame 6CmpoOeHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL, 12C,
\SPI 051 KOMMYHUKQYUU CO BHEULHUMU
nookmouaemoimu ycmpoticmeéamu. 7) B cocmae
Habopa dondicHel 6x00ume yugpossie
uHpOpMayuoHHo-ceHcopHble MOOyIU,
npedcmasnaowue coboil ycmpoucmea Ha 6asze
pozpammupyemo20 Konmpoarepa u
wuamepumensrHozo snemenma. Llughposoii modyny,
lQondicen obradams 6CmpoeHHbIM
Muxpoxonmponrepom (maxmoeas wacmoma -

e menee 16 MI'y, wuna oanneix — He menee 8
\Kbatim), unmepgeiicamu Ona nNOOKAOYEHUA K
leHewHuUM ycmpoticmeam: yugpossvie u
lananozosvie nopmei, 1-wire TTL, pazvem muna
IRJ. Llughposoii modyne donxcen obecneuusams
803MONHCHOCIL KOMMYHUKAYUU C AHANOSUYHBIMU
Wodynamu nocpedcmeom wursl Ha base
nocnedosamensHo20 unmepgeiica ¢ yenvio
OaneHetiumel nepedayu pe3ynomamos usmepeHul
epynnsl Mmooyneti Ha ynpaenaioujee
lgbIuUCIUMENbHOE YCMPOTUCMBO, NOOKIIOYEHHOE K|
VanHou wune. B cocmaé nabopa oondxcro
6x00Ums: Yuphpoeou ModyiL Makmoso KHONKU
- He menee Jwum, yugposou modynb
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ceemoouooa — ne meree Jum, yugposou
MOOYIb KOHYEB020 npepbiéamens — He MeHee
3wum, yughposoti modyne Oamuura yeema — He
wenee lwm, yugppoeou mooyne RGB
ceemoouooa — ne meree lwum. 8) B cocmas
abopa 0ondcHbl 6X00UMb In1eMEHMbL ONA
lcOopKku 6akyymHo20 3axeama: 6aKyyMHas
mpucocka — ne menee lwum, snexmpomazHumHelil
kaanaH — He menee lum, 6aKyyMHwli HACOC — He
wmenee luum. 9) B cocmas nabopa dondicen
l6x00umb yuebHelll KOMnAEKM, BKNIOYAIOWUL 8
lcebs yuebHoe nocobue, Habop 6ubnuomex
ImpexmepHbIX 21eMeHMOo8 0N
npomomunupoganus mooeneu
MAHUNYIAYUOHHBIX POOOMOB, @ MaKtce
mpozpammuoe obecneyerue ons pabomel ¢
Habopom. Ilpozpammiuoe obecneuerue OONNCHO
0becneyusams mpexmepHyio 6U3yanu3ayuio
Modenu marunynayuoHHo2o poboma (c y2noeo,
nnockonapannenbHol u 0enema-KuHeMamuKou) 6
npoyecce pabomel, obecnewusams nocmpoeHue
npoOCMpancmeeHHOU MpaeKmopuu OBUNCEHUS
UCNONHUMENbHO20 MEXAHUIMA
IMAHUNYNAYUOHHO20 POOOMA, 603MOACHOCMY
Baoanus nocredosamensHOCMu movex Ons
1POX0JNCOCHUS Yepe3 HUX UCNONHUMENbHO20
MexaHu3Ma ManunynAyuoHHo20 poboma.
IIpozpammHuoe obecneyerue O0NHCHO
\dbyHKYyUOHUPOBAMb, KAK 8 OMOeNbHOCMU 8 8Ude
CpeObl MOOCIUPOBAHUA, MAK U 8 PedCUMe
IMOHUMOPUH2A 8 PeANbHOM 6DeMEHU NPU
1OOKNIOUeHUU MOOCNU MAHUNYIAMOPA
nocpedcmeom pobomomexHu4ecko2o
xonmponnepa. llpozpammroe obecnevenue
00NIJICHO 0Decneyusams 603MONCHOCb
nocmpoeHus 2paguKos 3a0aAHHbLIX U MEKYUUX
06001 eHHBIX KOOPOUHAM MAHUNYNIAYUOHHO20
poboma, 2pagpuxoe 3navenui ckopocmeu u
VCKOpeHUSA, 2DAUKOB pacuemHuvlx 3HaueHul
nazpysiu. ITpoepammmuoe obecneyerue OONHCHO
no36013ame 3a0a6ams NOCIEO08AMENLHOCMY
nepeosudICceHUll MaHUNYIAMOPA NOCPEOCMEOM
Habopa komaHo 6 bnouHo-2paguueckom
unmepgeiice. Yuebnoe nocobue 0onHcHO
lcooepaicams mamepuanst no paspabomke
ImpexmepHbIX Mooenelt MobunbHsIX pobomos,
MAHUNYIAYUOHHBIX POOOMOB C PAZNUYHbIMU
munamu Kunemamuxu (y2108as KUHeMamuxa,

nI0CKO-napaniensHas Kunemamuxa, 0ensma-
wunemamuxa, SCARA wnu poiuasxcuas
kunemamuxa, nnamgpopma Cmioapma u m.n.),
UHCMPYKYUU NO NPOCKMUPOBAHUIO POBOMOG,
UHCMPYKYUU U MEMOOUKU OCYUjeCMBICHUS
(UHIICEHEPHBIX pacyemos npu NPOeKMmMupoBaHuu
(pacuemol Hazpy3Kku u momenmos, pacyen
IMOWHOCTU NPUBOOOB, pacyem napamempos
KUHEMAMUKY U M.N.), UHCMPYKYUU NO
paspabomke cucmem ynpagnenus u
npospamMmHo20 obecneyeHus Ons ynpasneHus
pobomamu, uHCMpyKyuu u Memoouku no
paspabomke cucmem YnpaeneHus ¢ sneMeHmamu
UCKYCCMBEHHO020 UHMEANeKMA U MAUUHHOZO
06y’«le}luﬂ. "eeer

Yembipéxocegou yuebnbiil
lpobom- manunynamop c¢
IMOOYNIbHBIMU CMEHHbIMU
Hacaokamu

"Vuebnwiit pobom-manunynamop npeonasHavex
01 0C60CHUA 0OYHAIOUUMUCS OCHOB
pobomomexnuku, Ona NOO20MOBKU
06yaiouuxca K 6HeOPeHUIO U NOCeOYIoujemy
UCNONL308AHUIO POOOMOE 8 NPOMBIUICHHOM
npouseoocmee. Konuuecmeo oceit poboma

amopa - yemoipe. I[lepemewjerue
uHCMpyMeHma 6 npocmparncmee no mpem 0CAMm
00NIHCHO YNPABNAMBCA WLA20BLIMU OBULAMENAMU.
Hanpasicenue numanus wazoesix oguzamenei He
onee 12 B. Cepsodeuzamens yemeepmoii ocu
Oondicen obecneuueams nogopom
uncmpymenma. Yzon nogéopoma manunyramopa
H@ OCHOBAHUU BOKPY2 6EPMUKANHOU OCU HE

180 zpaoycos. [ns onpedenerusn
NON0CEHUA MAHUNYIAMOPA NPU NOGOPOME
BOKpY2 6epMUKANLHOU OCU OONHCEH
ucnonv3oeamsca snKodep. Yzon nosopoma
Baonez0 nneva manunynamopa ve meree 90
epadycoe. Yzon nosopoma nepednezo nneva
ynamopa ne menee 100 zpadycos. [

lonpedeneHus NONOACEHUS 3a0HE20 U nepeoHe20
ey MaHunyiamopa OONdCeH UCNONb308AMbCA
eupockon. Y2on nogopoma no vemeepmou ocu
e menee 180 zpadycos. [lonxcra 6eime
603MOJICHOCMb OCHAUJCHUS CMEHHBIMU
wacaokamu (Hanpumep, Oepacamens Kapanoauda
wnu gpnomacmepa, npucocka ¢
lcepeodsuzamenem, mex KO€ 3ax 10e
lycmpoiicmeo ¢ cepeodeuzamenem, ycmpoucmeo
0118 1a3epHOU 2PABUPOBKU UNU YCMPOUCME0 ONIA
3D-nevamu). Munumansnas komniexmayus
ICMEHHbIMU HACAOKAMU. NHEBMAMUYECKUU

wm
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Baxeam (npucocka), MexaHuuecku 3axeam,
wacaoka depacamens Ons
kapanoawa/mapkepa/pyuxu, Hacaoka
nepexooHuK OnA KpenneHus COBMeCmuMblx
KoHCmMpYyKmugHoIx Oemanet u KOHCMpYKyul,
acaoka naseprou 2pasupoexu, acaoka 3D-
nevamu (0na pabome! ¢ nnacmuxom PLA ¢
Quamempom numu 1,75 mm). Jonxcern boimo
locHawen cepsonpugooom 0Nt NHEEMAMUYECKO20,
U MEXAHUYEeCKO20 3ax6amoe, 0becneuusaouum
i8pawyeHue 3axeauenHo2o0 06veKma 60 6pemsa
nepemeuyerus, NOBOPOM nepemMeuyaemozo
lobvexma eokpyz eepmuxansrou ocu. i
lobecneuenus gynkyuonuposanus
1HeEMAaMuYecKo20 3axeama OonxceH bvime
OCHawjeH 6cmpoeHHOU 8 KOPNYC MAHUNYIAMOPA
nomnou. Jlonxcna 6vims 603MONCHOCHTL
OOKMIOUEHUA OONONHUMENbHBIX YCMPOUCME
Hanpumep, mpancnopmepa, pensca ona
nepemewerus poboma, nynoma ynpagneHus
Imuna Oxcoucmux, Kamepsl MAUUHHO20 3PEHUA,
lonmuueckozo oamuuka, Mooyna 6ecnpogooH020
ocmyna). Pobom-manunynsmop oondxcen
lobecneyusamey nepemewjernue HacaoKku 6
mpocmparcmee, akmusayuio Hacaoku,
603MOICHOCMb NONYYEHUA CUSHATIO8 OM KaMepbl
U 0amuuKos, 603MONHCHOCMb YNPAGNCHUA
ldononnumensHbimMu ycmpoiucmeamu. Mamepuan
kopnyca — anomunuil. Jluamemp paboueii 30Hbt
be3 yuema HagecHo20 uHcmpymenma u
uemeepmotii ocu) He menee 350 mm. Humepgeiic
nooxnrouenuss — USB. Jonxcen umems
603MOICHOCMb ABMOHOMHOU pabombl u
leHewHe20 ynpaenenua. [{na eHewHe20
ynpaenexus oondicex dvimes npedycmompeH
ynem, nookntouaemviii k pobony no Bluetooth.
Vnpaenaowuti konmponnep oondxcen Gvimo
lcoemecmum co cpedou Arduino. Ynpaersowui
KOHmponnep coemecmum co cpeooil
mpozpammupoearus Scratch u a3vikom
mpozpammuposarus C. [londxcen obecnevwusams
1060pOM NO NEPEbLIM Mpem OCAM 8 3a0aHHbIl
veon u Ha 3adanHslil y201, NO6OPOmM no
uemeepmoil OCu Ha 3a0aHHbIU Y201, OBUNCEHUE 6
woopounamet X, Y, Z, nepemewjenue na
Badannoe paccmosnue no koopounamam X, Y, Z,
nepeoauy OaHHbIX 0 MeKyujemM Nnon0HCeHUU

21106, Nepeoayy OaHHbIX 0 MeKYyUuux

koopounamax uncmpymenma. Jlonsicen
noodeparcueame nepemewjerue 6 OeKapmossix
Koopounamax u yanax nosopoma ocetl, ¢
Fadarmoﬁ ckopocmeio u yckopenuem. Tunvl
nepemewenuil € 0eKapmoBsIX KOOPOUHAMAX:
06udiceue no mpaexmopuu, 08udceHue no
IPAMOU MeNHCOY OBYMA MOUKAMU,
Wepenpolzusanue u3 mouKku u mouxky (nepeHoc
lobvexma). Kopnyc oondcen boimo 6
Fau;uu;enuom ucnonHeHue (knacca He Hudice
IP20)."

\O6pazosamenvhblit Habop
no mexanuxe,
MexampoHuke u
pobomomexHuke

"""Habop dondicen Gvimo npedHasHavex ona
nposederus yueOHbIX 3aHAMUU NO UZYYEHUIO
l0CHO8 MexampoHuKu u pobomomexHuKu,
mpaxmuueckozo npumereHus 6a3o6six
PIeMEHMO8 SNeKMPOHUKU U CXEMOMEXHUKU, 4
imaxoice Haubonee pacnpocmpaneHHouU
bremenmuou 6a3vl U OCHOBHBIX MEXHUYCCKUX
pewenrul, npuMeHAeMblX NPU NPOEKMUPOBAHUU U]
MpOMOmMUNUPOBAHUU PAZNUHBIX UHHCEHEPHBIX,
KubepHemuyueckux u ecmpausaemuix cucmem. B
lcocmag Habopa OONHCHBI 8X00UMb
KoMnaeKkmylowue u ycmpoucmaea, obaaoaioujue
KOHCMPYKMUGHOU, 31eKMPUYecKol,
annapamHou u npo2pammHoU
coemecmumocmuio Opye ¢ OpyeoM. B cocmae
Habopa dondiceH 6x00uMe KOMNACKM
KOHCMPYKMUBHbIX 2IEMEHMO8 U3 Memaiia ons
COOpKU MaKema MaHunyIAYUOHHO20 poboma u
KOMNIEKM MEMAnIU4eCKux KOHCMPYKMUEHbIX
bemeHmos 0N COOpKU Makema MOOUNLHO20
poboma. B cocmas nabopa dondxcrbl 6x00ume
npueooa pasnuuHo20 muna: Momopsl ¢
UHMEZPUPOBAHHBIM UNU GHEULHUM OAMYUKOM
nonogicenun — He mexee 2um, cepeonpusoo
bonvu ol — He meHee 4wum, cepeonpueoo Mansli
- He MeHee 2um, NPUGOO C 603MONCHOCMBIO
VnpaeneHus 6 wazo8oM pescume — He MeHee
2wm. B cocmas nabopa 0onxcHsl 6x00uns
DremeHmbl 0N COOPKU 8AKYYMHO20 3aX6ama:
leakyymHas npucocka — ne menee lum,
brekmpomazHumuelil K1anax — He meree lum,
6akyymuulii Hacoc — He menee lwum. B cocmas
Habopa dondicHa 6xo0ume 31emeHmuan 6asa ona
mpomomunuposéanus: niama ons 6ecnaeuHozo
pomomunupoeanus, KOMnIeKm npoooos
paznuyro20 muna u OnuHsl, KOMRAEKm

3UCMOPOB, KOMNJICKM C6enooU0008,
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cemuceamermublil unouxamop, oucnneu JKK-
ymuna, kHonku — He meree Suum,
nomernyuomempel — He menee Jwum,
unghpaxpacuuii damuuk - e mernee 3um,
VIbMPA36yKoBol 0amIUK - He Meree 3um,
Oamuux memnepamypel - He menee lwm,
Vamuux oceewyenrocmu - He meree lum,
Wooyne Bluetooth — ne menee lwum, modyns UK-
npuemnuxa — ne menee lwum, modyns UK-
nepedamuuxa 6 6ude KHONOYHO20 NY1bma
ynpaenenua — lwum, akKymynsmop — He meree
lwm, 3apaonoe ycmpoucmeo — He meree lwum.
\B cocmae nabopa dondicer 6x00umso
WMynbmuoamyuux Ona usMepeHus memnepamypbol
U 8NAJICHOCMU OKPYJCAIOWell Cpedbl — He MeHee
lwum. Mynemuoamuux donxcer obnadame
6CMpPOEHHLIM MUKPOKOHMpONIepoM (makmosas
uacmoma - ne menee 16 MI'y, wuna oanHeix —
e menee 8 Kbaum), unmepgpeiucamu ons
MOOKIOYEHUA K BHEUHUM YCIMPOUCMBAM:
yughpoevie u ananozossie nopmet, 1-wire TTL,
pasvem muna RJ. B cocmas nabopa oondxcen
6X00UMb KOMNIEKM YHUBEDCANLHBIX
BbIYUCIUMENbHBIX MOOYNEH, NPEOCMABNAIOUUX
lcobou 6azosyio niamy, niamy pacuiuperus ons
cemego20 63aumodeticmeus u namy
nooknouenus cunogo Hazpysku. Bxooawue 6
KoMnnekm ycmpoucmea 0ondiCHbl obradame
00H08pEeMEHHOU KOHCMPYKMUBHOH,
DIeKmpuYecKkol, annapamuol u NPOZPaAMMHOU
coemecmumocmoio opyz ¢ opyeom. bazoeas
1ama yHueepCanbHo20 6bINUCTUMENbHO2O0
MOOYs OONdNCHA npedcmaensime cobou
mpozpammupyembslii KOHmpoanep 6 cpede
\rduino IDE unu ananozuunelx c60600Ho
pacnpocmpanaemeix cpedax pazpabomxu.
\bazoeas naama donxcna obnadame
lecmpoeHHbIMU uHmepgeicamu ons
NOOKNIOUeHUA YUPPOBLIX U AHANO208bIX
ycmpoucme, 6cmpoeHHsIMU unmepgeucamu
USB, UART, 12C, SPI, 1-wire TTL, Bluetooth,
WiFi. [Inama pacuuperus 0onxicHa
lobecnewusamos 603MOHCHOCI NOOKNIOYEHUS.
VHUBEDCANbHO20 8LINUCTUMENIbHO20 MOOYAA K
lcemu nocpedcmeom unmepgpetica Ethernet.
VInama pacuuperus dondxcua obradamo
nopmamu 6600a-661600a 0N NOOKNIOYEHUS

yughposeix u ananozosvix ycmpoiicme,

unmepgpetic SPI u 603moducHocmoio
nookmoverus enewrel kapmol namamu. Ilnamal
pacuupenus Ona NOOKNIOYEHUSL CUNOGOU
Hazpy3Ku 00nxicHa obecnevusams
603MODICHOC L NPAMO20 NOOKNIOYEHUS BHEULHEU
CUN0BOU HAZPY3KU, A MAKJCE Pe2yNuUpyemMol
nazpysku nocpeocmeom PWM unmepgpeiica. B
cocmas Habopa dondiceH 6xo00ums
npozpammupyemolii KOoHmponep,
l0becnevueaiouui 603MONCHOCMb
ocywecmename paspabomxy npopammHo20
K0OQ, UCNONb3YA UHCIMPYMEHMAPUlL Cpeo
pazpabomku Arduino IDE u Mongoose OS u
s361k068 npozpammupoearus C\C++, JavaScript.
I Ipozpammupyemblit KOHMPOINEP OONHCEH
lobnadams nopmamu 013 NOOKNIOYEHUA
yughposvix u ananozosvix ycmpoiicms,
6CMPOCHHBIMU NPOZPAMMUPYEMIMU KHONKAMU U|
ICKMPOMEXAHUYECKUMU MOOYNIAMU ONIA
lopeanuzayuu cucmemol py¥HO20 yNnpasneHus,
6CMpOeHHBIMU NPOZPAMMUPYEMBIMU
lceemoouodoamu 013 uHoukayuu pabovez2o
peorcuma, 6cmpoenrsimu unmepgetcamu USB,
USART, I12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocmas nabopa dondicer
BX00UMb MOOYIb MEXHUYECKO20 3DEHUS ,
pedcmasnaowuii cobou ebluucIumensHoe
lyempoticmeo co ecmpoeHHbIM
MuKponpoyeccopom (Kon-60 Adep - He MeHee
dwum, vacmoma sopa ne menee 1.2 I'Ty, obvem
O3V - e menee 512M6, obvem ecmpoennou
namamu - ne menee 81°6), unmezpuposannou
Kamepol (MakcumansHoe paspeuenue
leuoeonomoka, nepedagaemozo no unmepgeucy
USB - e menee 2592x1944 e0.) u onmuueckoi
cucmemou. Mooyne mexnuuecko2o 3peHus
ooniceH obnadoams coBMeCmuMoCmsio ¢
DABNUNHBIMU NPOZPAMMUPYEMbIMU
KOHmMpOAnepamu ¢ nomowysio unmepgheucos - I-
wire TTL, UART, I2C, SPI, Ethernet. Mooyne
ImexHuuecKo2o 3peHus 0ond4ceH obecneyueams
8bINONIHEHUE 6CeX USMEPEHUI U GbIYUCTICHUL
nocpedcmeom cobCMBEHHbBIX BbIYUCTUMENIbHBIX
8OZMOJICHOCME Ul 6CMPOCHHOZ0

mukponpoyeccopa. Modyne mexuuveckozo
peHUA DONHCeH 001adams 603MONCHOCMBIO
OMMYHUKAYUU C AHANOZUYHBIMU MOOYNAMU

ocpedcmeom wunbl Ha 6aze
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nocnedosamensHo2o unmepgeca ¢ yensio
OanvHetwe nepedayu pe3ynomamos uzmepeHul
epynnel Modyneti Ha ynpagisiowee
BLIYUCIUMENLHOE YCMPOUCME0, NOOKTIOUEHHOE K
Oannou wune. Mooyne mexnuueckozo 3perus
ldondicen obecnewusames HacMpoOUKU PedICUMOB
pabomel - HACMPOUKY sKCno3uyuu, baranca
6en1020, Y6eMOPA3HOCMHbIX COCMAGNAIOUJUX,
nnowadu obnapyscusaemou obracmu
u300padiceHus, OKpy2n0cmu 06Hapyicusaemou
lobnacmu uzobpadsicenus, nonodxcerue
lobHapyscusaemolx obracmeil OMHOCUMENbHO
0pyz Opyea, MawuxHoe obyuerue napamempos
HeUpPOHHbIX cemeil 013 0OHapY*ceHUs 06beKmos,
ipopmy u 3akoouposannvie 3navenus
0OHapyscusaemoix Mapkepoe muna Aruco,
pazmepvl 0OHAPYHCUBAEMBIX OKPYICHOCTEH,
K6AOPAMOB U MPey20NbHUKO8, NAPAMEMpPO8
KOHmpacmuocmu, pazsmepos, KpUGU3Hbl U
nonodicerus pacnc MbIX i. Habop
Qondicen obecneuusams 603MOHCHOCMY
paspabomku modenu mobunsHozo poboma,
ynpaensemoi 6 FPV-pescume nocpedcmeom
MpospamMmHo20 obecneveHua OnA NepCoOHANbHO20
KoMnblOmepa u MobunbHbIX ycmpoicms Ha 6ase
\OC Android unu I0S, obecneuusarowezo
8O3MOICHOCMYb YNPABNICHUS MOOUTEHBIM
po6OmMOM U 6CMPOCHHBIM MAHUNYAAMOPOM
nocpedcmeom zpaghuueckozo unmepgheiica,
eKmOYarowum 6 cebs Habop KHONoK u
nepexnovamenel, Oxcoucmux, obracme o
lomobpadicenus eudeo. Habop oondxcen
l0becneuusams 603MONCHOCb UYUEHUS OCHO8
paspabomku npozpamMmMHeIX U ANNAPAMHBIX
KOMNNIEKCO8 UHNICEHEPHBIX CUCEM, PeULeHU 8
cpepe """ Unmeprem seweu"""", a maxoce
pewenuii 6 obnacmu pobomomexHuxu,
UUCKYCCMEEHHO20 UHMENeKMA U MAUWUHHO20
obyuenus. B cocmae nabopa 0ondicro éxoduns
nocobue no usyueHulo 0CHO8 INEKMPOHUKU U
lcxemomexHuxu, pewenut 8 cghepe

""" Humeprem eeweu"""", pazpabomxu u
pomomunuposanuio modeneu pobomos. B
lcocmae Habopa 00n%cHo 6x00ume nocobue no
u3yuenuio ocHo8 paspabomku cucmem
IMmexHuuecKo20 3peHuUA U S1eMeHNOo8

uCKycc 020 unmennekma."""

\O6pazosamenvrbiii
KoHcmpykmop ons
mpakmuku 6104H020
npozpammuposanus ¢
Komnaekmom damuuxoe

"Pobomomexnuueckuii Habop npeoHazHaveH ona
w3yueHus ocHo8 pobomomexHuku, oemanet,
V3108 U MEXAHUZMOB, HEOOXOOUMbIX ONA
co30anuss pOGOMOMEXHUYECKUX YCMPOUCME.
\Habop npeocmaensiem cobou komniekm
CMPYKMYPHBIX 271IEMEHMOB, COeOUHUMETbHBIX
DIeMEHMO8 U SNEKMPOMEXHUYECKUX
komnonenmos. Habop noseonaem npoeooume
bKCnepumermol no npedmemy Qusuxa,
lcoz0asamy u npozpammuposans cobupaemvie
Wooenu, u3 KOMNOHEe HMOB, 8X00AUJUX 6 €20
lcocmas, pabouue mooenu MoOUNbHbIX U
cmayuoxapHeix pobomMomexHu¥ecKux
yempoiicme ¢ aemomamu3upo8aHHsIM
ynpaenexuem, 8 mom Yucie Ha KONECHOM u
ZyCeHUYHOM X00Y, @ MAKdCe KOHCMPYKYUH,
lOCHOBAHHBIX HA UCNONL306AHUU PASNULHBIX
6U006 nepeday (6 mom uucne 4epeauHvIX U
Bybuameix) a makoice puruazos. Bempoentsie
becnposodnvie cemesvie pewerun (Wi-Fi u
\Bluetooth), 6o3modicrHocme unmezpayuu ¢
becnnamueim obnaurvim 110, obecneuusaiom
803MOICHOCMb NPAKMUYECKO20 U3YHEHUA
imexnonozui unmeprHema eeujeti u OCHO8
uckyccmeernnozo unmennekma. Obecnevusaemcs,
803MOICHOCMb 0ObEOUHEHUA HECKONbKUX
pobomos, cobpanHwlx u3z nodobHbIX HAbopos,
PpYnnel ¢ cemessbiM 83aumMo0etucmeue.
[IpedycmompeHa ONYuoHANbHAA 603MOICHOCTb
pacuuperus 0ononHumenbHoIMU
KoMnoneHmamu (He 8x00AUUMU 6
cmanoapmuyio KomMnaeKkmayuio),
N0360NAIOWUMU UZYLAMb MEXHUYECKOe 3PeHUe U
MPOMbIUNEHHYIO PODOMOMEXHUKY.
[Ipedycmompena 603moxcHoCmb pabomol
Habopa ¢ 00ONONHUMENbHLIMU 0ONAYHBIMU
cepeucamu. Ilpedycmompervt Munumym 06a
pozpammupyemeix KOHmMpoIepa 6
IACMUKO8bIX KOPRYCAX, NO3BONAIOUUX
looHo6pemenHo cozoaéams 2 eapuanma
poboMos paznuUHO20 HA3HAYEHUA, UMEIOUJUX
603MOACHOCMb PAbOMbL KAK 8 NOMOKOBOM
pedicume, mak u AGMOHOMHO; NO36ONAIOUJUX
peanuzosame 06yueHUE NPO2PAMMUPOBAHUIO 6
HeCcKonbKux cpedax paspabomxu Ha pasnuYHbIX
a3v1kax (k npumepy, 6 cpeoax Mblock, Arduino
IDE, na sazeikax Scratch, C, Python, micro

\Python). Kak Munumym o0ur u3 KOHmpoanepos
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umeem 6CmpoeHHyI0 OnepayuUOHHyIO Cucmemy,
ecmpoennvie Wi-Fi u Bluetooth, nopm ons
NOOKNIOUeHUA NOCNICO08AMENbHO COCOUHACMbIX
eHewHux ycmpoucms (ne meree 20
0OHOBPEMEHHO NOOKNIOYACMBIX YCMPOUCMS).
\Kax munumym ooun u3 koHmponrepog umeem
603MOICHOCMb OOHOBPEMEHHOU 3ANUCU He MeHee|
8 npoepamm, ¢ 603MOACHOCMbIO NEPEKNIOUeHUA
wmedicoy numu. Kax munumym ooun u3
KOHMPONIEPOE UMeem NOTHOY8emHblU OUCnael
(IPS), nozeonsrowuii 661600ume danHwvle ¢
0amuuxos 6 eude mabauy u 2paguxos, a makdxce
lco30asame 6cmpoerHyie 8 KOHmMponep
eudeouzpol. Konuuecmso cercopos u
UCNONHUMENbHBIX YCMPOUCME, 6CMPOCHHBIX 6
l00uH u3 Konmponnepos, - ve meree 10 wm.
Obwee konuuecmeo snemeHmog 6 Habope He
wmenee 400 wm., 6 mom wucne nooknouaemoie
wooynu: - Bluetooth modyns, - dgouHou damuux
IuHUY, - YIbMPA36YKOBOU OAMYUK PACCMOAHUA,
- 0oamuux yeema, - 0amMuuK KACaHus
prekmpomexanuyeckui, - IR Mooyne, - momop
ocmosHHo20 moka ¢ pedykmopom — He meHee 2
um., - cepeonpusoo, - NYNLM OUCMAHYUOHHO20
wnpasnerus IR. Habop donowcer 6oimo
VKOMNIeKmMOoBaH aKKyMyNAMOPHbIMU
bamapeamu. [Ipozpammuoe obecneuerue,
wCnons3yemoe 0N NPOZPAMMUDOBAHUA
cobupaembix pobomomexnuyeckux mooeneu u
ycmpoucms, 00NHCHO bbime OOCMYNHO ONA

becn 020 cKka u3 cemu Unumeprem u
nocnedyowe2o ucnons3o6anus."

Lewecms, UCnONb3yemulx o1 cocmagneHus

1500 (2 wmyxu), cmaxan evicokuut 500 ma (3
uumyku), Habop epwets O Molmva NOCYObl (eput
0213 MblmbA NPOOUPOK - 3 WmyKU, eput O
Mbtmba Koo - 3 wmyku), xanam benvtit x/6 (2
rumyKu), nepuamKu pe3uHoevle XumMuiecKkue
lcmotikue (2 wmyku), ouxku 3auumnusle,
ipunompor oymadicrovre (100 wmyx), zopiouee ons
cnupmosok (0,33 n). B cocmas nabop éxoosm
peakmugsl: anOMUHU, JHcene3o, CONAHAA
Kucnoma, memunopandic, genongpmaneun,
lammuak, nepokcud 6000pooa, Humpam cepeopa
u Opyeue; 6 obweu cnodxchocmu - 44 paznuurolx

KOMPICKMOB PeaKmueos npu npoeedeHuu
DK3AMEHAYUOHHBIX IKCNEPUMEHMOB NO KYPCY
ukonorou xumuu."

IMukpockon yugpoeoi

"Tun muxpockona: 6uonozuveckuti Hacaoka
Wukpockona: monokynspras Haznavenue:
nabopamopmuiii Memoo uccredosanus: ceéemnoe
none Mamepuan onmuku: onmuueckoe cmexno
Veenuuernue muxpockona, kpam: 64 — 1280
Oxyaspor: WE16x Obvexmuger: 4x, 10x, 40xs
(noonpyasrcunennviii) Pegonveepras 2onoexka: Ha
3 o6vekmuea Tun nooceemku: 3epkano unu
lceemoouoo Pacnonosicenue nooceemru: 6epxHas|
i HudxcHsss Mamepuan kopnyca: memann
Tpeomemnviti cmonux, mm: 90 Hemounux
numanus: 220 B/50 'y Yucno mecanuxceneu: 1"

146.00

H

AHMCHOBAHHEC HANMPABJICH

us: "Bazosas (06a3amenvras uacme) (Marokomniekmuaa wxona)"

HaumeHoBaHue paspena:
3 ["EcrecTBeHHOHayYHas
[HanpaBNEHHOCTH"

p—

HanmeHoBaHuMe pa3nena:
"EcrecTBeHHOHay4Has
HaNpaBJICHHOCTh
MaJIOKOMIUIEKTHast
tmkosa)"

{adop OI'D no xumuu

"B Habop éxo00sam eecvl nabopamopHvie
brekmponnvie 200 2, cnupmosxa nabopamopnas,
6OPOHKA KOHUYECKAA, NANOYKA CMEKNAHHAA,
1podupka [TX-14 (10 wmyx), cmaxan vicokuii ¢
1ocukom BIH-50 ¢ memkou (2 wmyku), yurunop
wzmepumensusiit 2-50-2 (cmexkasHHblit, ¢
1PUMEPMOU KPLIUKOL), Wmamus Ons npooUpoK
1a 10 21é30, 3axcum npooupouHsll, wnameis-
noxceura (3 wmyku), HAOop aaxkonoe ons
XPaHeHUs pacmeopos u peakmugos (06vem
paaxona 100 ymn - 5 komnrekmos no 6 wmyx,
ovem graxkona 30 ma - 10 komniekmog no 6

IIIIII)'K). I{IL'IIIII()[) I('37.1{(7.’/7)&)7717(.‘.7!»'/()[[{ ¢ HoCuKoM [-

wm

146.00

[[ugposas radopamopus
10 pusure (yuenuuecrkasn)

"Obecneuusaem @vlnoNHeHue SKCNEPUMEHMOE
no memam Kypca gusuxu. Komnniexkmayua:
\BecnposodHou Mynsmudamyux no gusuke ¢ 6-10
lecmpoennsimu damuuxamu: Lughposou oamyuux
nemnepamypbel ¢ duana?ono.w UBMCPDCHUS HC
yorce ueam om -20 0o 120C [[ugpposou damuux
10CONOMHO20 OAGACHUA C OUANA3ZOHOM
wzmepenua e yoce wem om ) 0o 500 klla
/'1(11)1’”0\' MAZHUMHO20 NOJA C OUANA3ZOHOM
wamepenus e yyce uesm om -80 0o 80 mTn
"ICIUI’UIK HanpAMXCeHus ¢ ouanazoHamu
wamepenus ne yxce uem om -2 0o +2B; om -5 0o
+35B; om -10 00 +10B; om -15 0o +15B

Tamuux moka ne yxce yem om -1 0o +1A4

wm

140.00




Ne
n/n|

HaumeHoBanue
o6opy10BaHUs

Kpatkue npumepHbie TeXHUYECKHE
XapaKTepUCTHKHU

Enunnua
M3MEpEHUs

IKonmuecTso

Ne HanmenoBanue
in/m 06opy10BaHusl

Kpartkue npuMepHbie TEXHUYECKHE
XapaKTepUCTHKH

Eannauua
M3MepeHus

KonuuecTBo|

Vlamuux akcenepomemp ¢ nokazamensimu He
menee uem: +2 g; +4 g; =8 g Omoenvheole
yempoticmea: USB ocyunnozpag ne menee 2
kanana, +/-10 B Axceccyapor: Kabeno USB
lcoeduHumensHoli 3apsaoHoe ycmpoticmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1
\Low Energy Koncmpykmop onsa npoeederus
bxcnepumenmos Kpamkoe pykoeoocmeo no
bKcnayamayuu yughposou nabopamopuu
lIpozpammroe obecneuerue Memooduueckue
pexomenoayuu (40 pabom) Hanuuue
pycckoazelyno20 cauma noddepiicku Hanuuue
eudeoponuxos.”

+140C Jlamuux memnepamypot OKpysicaiouje
cpedbl ¢ QuanazoHOM usMepeHus He yiice Yem om
20 00 +40C Akceccyaper: 3apsonoe
yempoticmeo ¢ kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxoe
PYK0BOOCMEO NO dKCNIYyamayuu yuppoeou
nabopamopuu Llugpposas eudeokamepa ¢
IMemaniuyecKum wmamueom, paspeueHue He
wmenee 0,3 Mnukc ITpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne meree 30
pabom Ynakoexa Hanuuue pycckoaseiuno2o
icatima nod0epaCcKu, Hanuuue 6uoeoponuKkos."

\ugposas nabopamopus
o xumuu (yuenuueckas)

"Obecneuusaem vinonreHue 1A6OPAMOPHyIX
pabom no xumuu Ha ypoKkax 6 OCHOBHOU WLKONE U
pOeKMHO-UCCNed08ameNbCKOU OeAmenbHOCHU
vuawuxcsa. Komnaexkmayus: Becnpoeodnoii
IMYTbMUOAMYUK NO XUMUU C 3-MA 6CIMPOCHHbIMU
oamuuxamu: Jlamuux pH ¢ ouanazonom
uzmepenus He ysice yem om 0 0o 14 pH Jlamuux
PIeKMpPONpPoBOOUMOCMU € QUANAZOHAMU
usmepenus He yoce wem om 0 0o 200 mxCm; om
0 00 2000 mMxCm; om 0 00 20000 mxCm Jamuux
Imemnepamypel ¢ OuanazoHOM usMepeHus He
worce uem om -20 0o +140C Omoenvroie
Vamuuxu: [lamuux onmuyueckou nnomuocmu 525
m Axceccyaper: Kabeno USB coedunumensHuiil
3apsonoe ycmpoiicmeo ¢ kabenem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Kpamxoe
pyK06800Cmeo no skcniyamayuu yugpoeou
nabopamopuu Habop nabopamoprou ochacmku
lIpozpammnoe obecneuenue Memoouueckue
pexomendayuu ne menee 40 pabom Hanuuue
pycckoazeiuHo2o caiima noddepicku Hanuvue
leudeoponuxos."

140.00

[HanmeHoBaHue pa3nena:
"KomnsioTepHoe

2 loGopynoBaHue
MaJIOKOMILIEKTHAs
jkona)"

MY (npunmep, ckanep,
konup)

"Tun ycmpoucmea: Mnozoghynkyuonansroe
yempoucmeo (M®PY); Lleemrnocme nevame:
uepHo-6enas; Texwonozus nevamu:
brekmpozpaguueckas (nazepras,
iceemoouoonas); Popmam nevamu: He meHee
\44; Tun ckanuposarus:
pomaxcuvii/naanwemnoiil; BozmocHocme
KAHUP(C 6 gop. IX: He A4;
'noco6 nookniouenus: LAN, Wi-Fi, USB"

70.00

\ugpposas nabopamopus
o 6uonozuu
(yuenuueckas)

"Lugposas nabopamopus no buonozuu
(yuenuueckas) Obecnevusaem vinonnerue
lnabopamopnuix pabom na ypokax no buonozuu €
lOCHOBHOU WKONE U NPOEKNMHO-
uccnedosamensCkou 0eAMenbHOCMU YYAUJUXCA.
\Komnnekmayus: becnpoeoonou mynomudamyux
o buonozuu ¢ 5-10 6CMpoeHHbIMU damyuKamu:
Vlamyux enajxcHocmu ¢ OUANa3oOHOM u3MepeHus
0... 100% Jamuux oceewyeHnocmu ¢ ouanazoHom,
uzmeperus ve yxce uem om 0 0o 180000 ax
lamuux pH ¢ ouanazonom usmeperus ne yixce
uem om 0 0o 14 pH Jlamuux memnepamyper ¢

wm

Quanazonom usmeperus He yce yem om -20 0o

140.00

\Hoyméyx

"Dopm-gpakmop: noymbyk; Pazmep ouazonanu:
we menee 15.6 ooumos; Paspewenue sxpana:
\Full HD, Quad HD unu Ultra HD; Obwuii
lobvem ycmaroene, ou onepc ou

e menee 8 I'baum; Maxcumanshoiii 0bwui
noodepaicusaemolii 06vem onepamusHol
mamamu: ve menee 16 I'batim; Obvem SSD
Wakonumensa: ne mernee 240 I'6aim;
\Becnpogoonas ceaze: Wi-Fi; Konuuecmeo
ecmpoenHbix 8 kopnyc nopmoé USB: ne menee 2,
u3 komopuix He menee 1 dondxcro 6vime USB
l6epcuu ne nudxce 3.0; Paspewenue 636-kamepei,
Mnuxcens: He menee 0.3; Bcmpoennviii
muxpogon; Knasuamypa c packnaokoii u
mapkupoexoii knasuue QWERTY/HI[VKEH;
IToooepaicka cmandapmos 6ecnpo8oOHOU CEA3U:
802.11a/b/g/n/ac; ITpouseooumensrocms
npoyeccopa (3nauenue noxazamens « CPU
\Mark» no mecmy «Laptop & Portable CPU
\Perfomance »
lttp://www.cpubenchmark.net/laptop.html): ne

wm

140.00

mernee 5000 eounuy; Hanuuue manunynamopa




Ne
n/m

HaumeHoBauue
060py10BaHH

Kpatkue npumepHbie TEXHHYECKHE
XapaKTePUCTHKH

Enuuuua
M3MEpEHUS|

IKosnnyecTsof

WMblus 6 Komnnekme: oa;, Yemawnoenennas
lonepayuonnan cucmema ¢ 2paguueckum
nonb306amensCKuM uHmepgencom, ceedeHus o
KOMOPOM GKNIIOUEHbL 8 eOUHbLU peecmp
poccutickux npozpamm Ons SNKMPOHHBIX
BLIYUCTUMENIbHBIX MAUUH U 6A3 OAHHBIX,
Yemanoenennviit nakem ogucrozo
Mpozpammio20 obecneveHus, coBMeCmMuMozo ¢
yCmaH06neHHO OnepayuoHHOU CucCmemotl,
c6edeHus 0 KOMOpoOM BKIIOUEHbI 8 eOUHbIU
peecmp poccutickux npospamm ons

D1 KMPOHHBIX 6LINUCIUMENbHBIX MAUWUH U A3
Oannbix."




