MHUHUCTEPCTBO OBPA3OBAHUS U HAYKH
3ABAUKAJIBCKOI'O KPASI

ITPUKA3

r. Uura

A geras fu 2021 'rona Ne /007
|

O6 yrBepxaeHnn HHGPACTPYKTYPHBIX JIHCTOB [JJISi OCHAINEHHS IEHTPOB
nugposoro odopazoanus gereil «IT-Ky6» B 20212 roay

C uenpro peanuzaiud MEpONPUSTHH 10 CO3JaHUIO LIEHTpa LU(POBOro
obpazoBanus gereft «IT-KyO» B pamkax ctenepanbHoro npoekra «L{udposas
oOpa3zoBarenbHas cpefa» HAUHMOHAIBHOro Ipoekra «OOpazoBaHHUe», YUUTHIBAs
METOANYECKHE peKoMeHAauud MuHHUCTepcTBa IpocBelieHust Poccuiickoit
Qenepaii 10 co3gaHUI0 W (GYHKIUMOHHPOBAaHUIO LEHTPOB IMPPOBOroO
obpazoBanmsi  «IT-xy6» ot 10 wHosOps 2021 r1oma Ne TB-1984/04,
NPpPUHKA3LIBAIW:

1. YTBepouThs mnpuiaraeMele MHQPACTPYKTYpHBIE JNHUCTHl AJSL OCHAIICHHUS
HeHTpoB 1HbpoBoro obpazoBanus aereid «IT-Kyb», coznaBaempIx Ha Oaze:

MOV «KpacHouukoiickast cpennss obmieobpazoBatenpHas wkona Ne 1y
(c. KpacHbiit Yukoii);

MOVY «Cpenusas obmeobpazoBatensHas 1mkoida Ne2 wumenu [O.b.
[[Tarmaposa» (1. Moroiityi),

MAOQOY «CpeHss obmeobpazoBaTebHas IIKOJIa Ne 6»
(r. KpacHoxameHCK);

MBOY «Cpenusis obmeobpasoBatenpras mkoma Ne 10 r. Xwumox»
(r.Xunok);

MOV «Koxkyiickas cpengusisi  ofmeoOpasoBarenpHas Imikona Ne 2y
(n. Kokyit); r

MBY J10 «leutp gerckoro TBopUectBa . Hepuuuck» (r. Hepunnck),

Ha KOTOpble mosyueHo 3akitoueHue DegepansHoro omepatopa, PIAOY
HITO «Akagemus MunnpocBemieHuss ~ Poccumy, 0 COOTBETCTBUHU
UHOGPACTPYKTYPHOTO JIMCTa €IUHOM TEXHOJOTHYEeCKOH cpelae HallMOHAJIBHOTO
npoekta «O0pazoBaHHE.




2.T'Y «lentp MTO o6pa3zoBaTelbHBIX OpraHu3anuii 3a0aikaasCKoro Kpas»
obecrednTs:

2.1.N10ATOTOBKY TEXHHYECKOIO 3afaHUs, OpraHM3aLlHUI0 M IIPOBEICHHE
3aKYIIOYHBIX MPOLEAYP HEOOXOIMMOTOo O0OpYINOBaHUsS, ONPEHEIEHHOTO B
WHPPACTPYKTYPHBIX JHACTaX, B COOTBETCTBUU C JENCTBYIOLIUM
3aKOHOAATENbCTBOM;

2.2. KOMUCCHOHHYIO MIPUEMKY ITOCTYIAIOMEro 000pyIOBaHHUS;

2.3. MOHHMTOPMHTI IIOCTaBKA 000PYAOBaHMs, NPEAOCTABICHUS TUIATEXHBIX U
APYTHUX OTYETHBIX JOKYMEHTOB I10 OCBOGHHIO CPEACTB CYOCUINY;

2.4. mocTaHOBKY Ha HajlaHC MOCTYMaoIEero 060pyA0BaHus;

3. Otneny ofOmero, crnemuansHoro oOpasosanus (H.IO. Huxudoposa)
o0ecrnevnTh:

3.1. MonuTOpHHr npuoOpereHUs OOOpPYHAOBaHHUS B COOTBETCTBUH C
UHQPACTPYKTYPHBIMH JIMCTaMH Il OCHAIIEHUsA HEHTPOB HU(PPOBOro 00pa3oBaHus
nereit «IT-Ky6» B 2022 roay;

3.2. pasmemeHus WHGOOPMALUOHHBEIX MATEPUATOB O IPUOOPETEHUH
ofopynoBanus i OCHAUIEHHs HeHTpoB Hu¢poBoro obpazoBanus «IT-xyd» B
3JIEKTPOHHOM aBTOMAaTH3MPOBAHHOM MOJCHCTEMe cOOpa U KOHCONUAALUH JaHHBIX
CVTII/I B ycTaHOBJIEHHBIE CPOKHU. ,

5. KOHTpOJIb 3a UCTIOMTHEHHEM PUKa3a OCTaBIIO 33 COOOMH.

H.o.munHCTpa - E.C.Eropos
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Hudpactpykrypusiit nuct. 3abaiikansckuit kpaii
"Co3zanne 0 yHKUHOHUpOBaHUE lenTpa Ludposoro obpazosanus "IT- ky6" MAOY COLL No 6
r.Kpacunokamenck — (MHH 7530008801, KIIIT 753001001)"

B paMKax peanuzaluy MeponpusaTus "CHopMAPOBaH U COTIacOBaH HHPPACTPYKTYPHBIH JIMCT 1L OCHALEHUS
Lentpa" |

HopoxHo# kaptel "Cosxanue U HYHKLIMOHUPOBaHHE LEHTPOB LMppoBoro obpasopanus «IT-xyo»”

B 2022 roay

CBO/IHASI HTHOOPMALIUS
Ne n/n Hanmenosanne Hanpasjiennst

1 [pozpammuposanue pobomos
2 Mobunenas paspabonmka
3 Ipozpammuposanue na azeike Python
4 Kubepeuzuena u paboma ¢ 60abuUMUu OaHHBIMU
3 Aneopummuxa u 102uxka
6 [Ipoepavmmuposanue Ha a3vike Java
7 Cucmemiioe adMUHUCMPUPOBAHUE
8 \Paspabomka eupmyaibol U QONOJIHEHHOU PEATbHOCIY
9 3ona konnexmusHo pabomel o
10 [lepconan

OTBeTcTBeHNBIH

HCMOJTHUTEND

Kaszakosa Jlio6osb YiBanosHa, npopexrtop I'Y JTO «WncTuTyT passurus obpasosanns 3abalkanbeKkoro xpasy,
Hupextop Llentpa undposoi Tpanchopmanuu obpasosanus
(DUO, nomKHOCTE)

8924 275 17 24, dir.cit@zabedu.ru
(HoMep MoOuIBHOTO TeNedoHa, email)




UndpactpykrypHsiii sucr

HaumenoBanue
obopynoBaunusi (PBI1O)

KpaTkune npumepHble TeXHHUYECKUHE
xapakTepucTuku (PBI1O)

Exnuuna
H3MepeHust

KoJsnyecrso

Haume

HOBaHHe HanpapaeHus: "llpozpammupoeanue podomog"

alMEHOBaHUE pasjena:
"TIpogpunsHoe
obopynoBarue”

Yemuvipéxocesoii
yuebHbril pobom-
Wmanunyasmop ¢
MOOYIILHBIMY CMEHHBIMU
Hacaokamu

Yuebnviit pobom-manunyasmop npeoHasHayen Os
ocsoenus obyuarwumMucs 0chog pobomomexnuxy, Ons
nodzomoeku 06YNaOUUXCA K GHeAPEHUIo U
nocredyoueMy UCnoIb308aHuI0 pobomos 6
mpombLneHom npousgodcmee. Konuvecmego ocei
poboma manunyamopa - vemvipe. Iepemewenue
UHCIMPYMEHIMA 6 NPOCMPAHCIMGE O INPEM 0CAM O0IICHO
yrpagaamscs wazogeimu oguzamenamu. Hanpsiicenue
numoHuA waeogelx ogucameneii ve 6onee 12 B.
Cepgodguzamens uemaepmou ocu O0NNCEeH
0becneuusanto NOBOPOM uHCmMpymenma. Yeon
NOBOPOMA MAHUNYTIAMOPA HA GCHOGAHUY GOKDYZ
leepmuicanbnoﬂ ocu ne menee 180 zpadycos. /s
onpedenenia RONONHCEHUS MANUNYTIAMOPA NpU
M0GOpOME BOKPYE GEPMUKANLHOU OCU O0JIXCEH
UCNONB306aMbCA DHKOOED. Y201 NOBOPOMA 3a0HE20
nreua manunyasmopa ne menee 90 epadycos. Yeon
MOBOPOMA NepedHe20 naeya MaHunyIAmopda He MeHee
100 zpaoycos. [Ina onpedenenus RONONCEHUA 300HE20 U
nepedHe20 niey MAHUNYIsImopa OOoNdICeH
UCHONb30BAMbCSI ZUPOCKON. Y2071 nO60poma no
uemeepmoii ocu e menee 180 epadycos. Jlonsicna detmo
BO3MODICHOCE OCHALY€NUSA CMEHNBIMU HACAOKaMU
(Hanpumep, depaicamens KApardauwa ui gaomacmepa,
PUCOCKA C CePBOOGULAINENEM, MEXAHUYECKOE
3aXeamHoe YCMPpOUCMSE0 ¢ CepeoosU2ameneM,
yempoucmeo Ons 1a3epHotl ZpagupoSK Uy
yempoticmao oas 3 D-nevamu). Munumanvrnan
KOMATEKMayus CMERHLIMU HACAOKAMU!
MHesMamuyeckull 3axX6am (NPUCOCKA), MEXAHUYECKUT
Baxeam, Hacaoka depicamens 05
aApaHO AULA/MAPKEPA/PYHKU, HACAOKA NEPeXOOHUK Os
Kpennenus coGMeCcnuMblx KONCMPYKMUGIbIX 0emanet u
KOHCIMPYKY U, HACAOKA 1A3ePHOU SPABUPOBKH, HACAOKA
3 D-nevamu (0na pabomer ¢ nnacmuxom PLA ¢
Ouamempom numu 1,75 mm). Jonscen beime ocnaujen
CepBONPUBOOOM OIS NHEBMAMUYECKO20 U
MEXAHUMECKO20 3aX8amO6, obecnevusarolyum spaljeHue
BaXeaueHH020 0OBEKMA 60 6PEMA NEPeMeUYEeHUR,
nogopom nepemeujaemozo 0bbeKxma okpye
leepmuranonoil ocu. Jlns obecneuenus
DYHKYUOHUPOBAHUSA NHEBMAMUYECKO20 3aX8aAMA
Dondicen Obimb OCHAUEH BCMPOEHHOY 8 KOPHYC
Manunynsmopa nomnoi. JJonicHa beime 603MONCHOCMb
ROOKNOUEHYS OONOTHUMENLHBIX YCMPOUCME (Hanpumep,
mpancnopmepa, peabca A nepemewenus: poboma,
nYIoma ynpagaenus mund OXCOUCmUK, Kamepol
WMAWUHHOZ0 3PeHUs, ONMUYECK020 0amYUKa, MOOYIS
becnpogoonozo oocmyna). Pobom-manunynsmop
Ponorcen oéedneuueamb nepemeujenue Hacaoku 8
mpocmparncmee, akmuBayuIo HACAOKU, GO3MOUCHOCb
NOAYUEHUS CUSHAN08 OM KAMEPHL U OAMUUKOS,

1.00




Ne HaumenoBanue KpaTkne npuMepHbIe TEXHUYECKHE Eaununa
n/nmobopyaosauns (PBIIO) xapakrepuctuxu (PBIIO) H3MEpeHHst KEJ}T“TBO
BO3MONCHOCHIb YRPAGAEHUA OONONHUMENbHBIMU

yempotiicmeamu. Mamepuan kopnyca ~ amomunuil,
V{uamemp paboueil 30161 (6e3 yuema Ha8ecHO20
uHCmpymenRma u yemeepmotui ocu) ne meree 350 mm.
\Himepdhetic nookmouenus — USB. Jomicen umems
O3MONCHOCHIbL ABIMOHOMHOU padombl U GHEULHE20
ynpasnenus. [ns gHeuinezo ynpasieHus Qondcen ovims
pedycmompen nyaem, nOOKAoYaemblii Kk pobomy no
‘Bluetooth. Ynpasnsiowuii konmpoanep donicen botms
coemecmum co cpedoti Arduino. ¥Ynpasiaoujut
KOHMPOJINEP COBMECIUM CO CPEOOl NPOSPaAMMUPOBAHUS
Scratch u azeicom npoepammuposanus C. [onoicen
06ecnevusadmes NOBOPOM RO NEPBLIM MPEM OCIM 6
BadanHblil Y2ON U HA 3A0AHKBLI Y20, NOBOPOM HO
uemaeepmot 0CU Ha 3A0AHHbBLIE Y2ON, OBUdICEHUE 8
koopounamu X, Y, Z, nepemenjenue Ha 3a0anHoe
paccmosnue no koopounamam X, Y, Z, nepedauy
DanHbIX 0 MeKyueM NOTONCEHUU YeNo8, nepedavy
AHHBIX O MEKYWUX KOOPOUHAMAX UHCIMPYMEHNA.
onoicen noddepoicusanmes nepemejenue 6 dexapmosnblx
KOOpOUHAmMax u yenax RogoPoOma 0cel, ¢ 3a0AHHOT
ckopocmeio u yckopenuem. Tunel hepemeujenuii 6
Dexapmogbix KOOPOUHAMAX.: OBUNCEHUE NO
mpaexmopuu, OGUNCEHUE NO NPAMOU MENCOY O8YMSi
mouKamu, nepenpLiZUGanIe U3 MOYKY U MOUKY (nepenoc
o6vexma). Kopnyc dondicen boimo 6 3aujuuyeHHOM
ucnoanenue (knacca ne Husice 1P20).

Komnnexm Ons pazpabomku u u3yvenus mooenen
NPOSPAMMUDYEMBIX ABMOHOMHBIX MOBWUIbHBIX POOOMOS.
Yuebueili komnnexm 00JICeH NO360IAMb
paspabameieame 6104HO-MOOYIBHYIO KOHCMPYKYUIO
uobunvHozo poboma. B cocmas moburbnozo poboma
DonocHo exooums. IIpueod eedywjux xonec - He menee
Ruem. [Tpugod dondicen npedcmasisime coboi
9AEKMPOMEXAHUYECKYIO COODKY HA OCHOGe Osucamenst
MOCHTOAHHO20 MOKA, peCYKmMopa, OAmyuKd NoA0XNCeHus
8and, CUCmema YnpagaeHus npueooa O0JJICHA
oOecneyuaame GO3MONCHOCHb 00beQUHEHUS NPUBOO0E C
nOMOUIBIO NOCTEJO8AMENBHO20 unmep@eiica,
BOIMOICHOCMY 3d0AHUA NAPAMEMPOE KONMYPOS
YNpaGIIeRUs, YRpasienue 6paujenuem nPUBLOA no
CKOPOCMU U NOTOJICEHUIO, KOHMPOb HAZPY3KU.

[ Ipoepammupyemolii Koumponep - ne menee lum. nabop 1.00

Komnnexm 0n8 usyyeHus
ONEPAYUOHHBIX CUCEM
\PeanbHO20 GpeMeHt U

ZZ’C:;i'Z J :bpl Zﬁi’éﬁbﬂbmHpoepaMMupyeMbtﬁ KoHmporep 00nxiceH 0baadame
poBomos unmepgpeticamu - USB, UART, TTL, RS485, CAN oan

KOMMYHUKAYUY C NOOKTIOYAEMBIMU GHEULHUMU
VCmPpOoHCmeam, a maxkice yu@pposvimu U aHAR0208bIMU
nopmamu 6800a/gvig00d. OOHONNAMHbIT
Wukpoxomnviomep - He menee lum. OOnonnamlii
UKPOKOMAbIOmEp 00NdICeH npeocmasname cobot
yempoticmeo ¢ apxumexmypoii mukponpoyeccopa ARM,
oonacen obradams He meHee 2 GblHUCTUMETbHOIMU
Wopamu ¢ maxkmogoi uacmomon ne menee 1Ty,
Viasepnvrii cranupylouyuii dansHomep - He menee Twm.
Vlasepnotii ckanupyowuti 0anbHomep JoJicen
06ecneuusams QUAnA3oH usmMepenus 0anbHOCmU 00
06vekmos ne menee 2.5 Memposg u cekmop
cxanuposanus ne menee 360 yenoswix 2padycos.
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HaumenoBanue
o6opyaosanus (PBI1O)

Kpatkne npumepHble TeXHUYeCKH e
xapakrepucruku (PBIIO)

Emunna Tu_ ]

H3IMEpPCHHST

Konvyecrso

{amuux TuHuy — He menee 3 wim. amuux dondicen
0becneuusamey OemeKmuposanue TUNUL Ha
KOHmpacmuoMm (poue u nepedasams OaHHbIE 6
NpOPAMMUDYEMBLEL KONMPOINED O €€ HANUYUU NYmeM
mepedauu ananoz08020 CUSHANA, YUPPOBO2O CUSHANA U
nymem nepedawu yupposo2o naxema oannvix. Jamuuxa
yeema — ne menee 1 wm. Jamuux 0onocen paznuiams
YGemogoti OMMEHOK PACNONONICEHHOZ0 PAOOM C HUM
o6vexma ¢ RGB nomayuu u obecnevusamo nepedauy
Oamnbix @ npoepamMupyeMslii KORMPOTNED 0 FHAYCHUU
KAKCO020 YBEMOBO2O KAHANA 8 BUOE YUPPOBO20 naKema
Oannbix. Maccus HK-0amyuuxog - He meree [um.
Maccue HK-0amuuxos donsicen 6uime npednasnaver
0151 OMCReNHCUBANUS TUHUYU OJISL OBUIICEHUS] MODUTLHOZO
f?oéoma. Maccus donicen codeporcams He menee 6uim
HK-0amuurog, pacnoiojceHivlx i1a 00HOU TUHWL.
Cucmema mexnuyecko2o 3penus - ne menee luim.
Cucmema mexnuueckoeo 3penus 0oadicen obaadams
COBMECIUMOCHIBIO C PAZTUYHBIMU NPOCPAMMUPY EMbIMU
konmponnepamu ¢ nomowyvio unmepgeiicos - TTL,
UART, 12C, SPI, Ethernet. Cucmema mexnuuecko2o
3peHUA QOMNCHA 00ECNeyuaamy 803MOdICHOCb
U3YUEHUS OCHO8 NPUMEHEHUS ANeOPUMMOE MAMUHHOZO
o6yuenus U HACMPOTIKU napamempog Helipocemei.
Cucmema mexHu4ecKk020 3peHust OONNCHA
06ecneuusame QYHKYUOHAN PACNO3HABAHUS PAINULHBIX
eeomempuuéciux 06vexmos no Habopy RPUBHAKOS,
lpacnosnaganus epadhuueckux mapkepoe muna Aruco u
Op, paAcnosHABAHUA MACCUBOE TUHUL U INEMEHMO8
opoarcHblx $Hakos u pasmemxu. Cucmema ynpasienus
WMobUILHO20 PODOMA OONJICHA NO3EONAMb
OCylUyecmenAmb ananu3 OKpyscauei 0bcmanosry 6
npoyecce dgudiceHus MoOUILHO20 poboma u
OUHAMUYECKOM UIMEHEHUU OKpYIHCaloujeti 06Cman 06Ky,
ocyyecmensimo opmuposanue Kapnivl A0KANbHO
0bCcmanoéku 8oKpye poboma u NOKANUAYUS NOROICCHUS
poboma na kapme, nocmpoeinue enobarbHol Kapmel
orpyarcaiouezo npocmpancmea. Cucmema ynpasinenus
WoBUNLHO20 poBOMA BONCHA NO3GOAMb
OCYIeCMBIAMb AHANU3 NIAHA/KAPMbBL OKPYJICAIOue20
npocmpancmea, 06HApysenue OKPYICAOUUX
06beKMO8, ABMOHOMHOE NIAHUPOSAHUE MAPWPYMA U
06be30a cmamuieckux U OUHAMUYECKUX NPENIMCMEUIL.
Cucmema ynpasnenus mobunbnozo poboma 0oaxcna
06ecnesusams 603MONCHOCHb PASMEMKY Kapmbl
OKPYHCQIOU €20 NPOCMPAHCIEA HA 30HbL C PASIUUHBIMU
npusKaxamu, 3a0agaemMbiMu NoIb3oeamenem (30mul
Banpema 051 OBUINCEHUS, O2PAHUYEHUS CKOPOCMU U
m.n.). Cucmema ynpagienus MobuibHoz2o poboma
DoncHa obecneyusams GOIMOICHOCMb 3A0GHUS MOUEK
U 301 HA KApmMe OKPYICAIoWe20 npOCMparcmed Ons
aemonomuo20 nepemeujenua medicdy numu. Cucmema
ynpasnenus MobunbHo20 poboma, GKAIOHAWas 8 cefs
00cUCmeMbl, MAKUE KAK - CUCIMEMA YNPAGNEHUA
sudicenuem poboma, cucmema cbopa u obpabomru
CeHCOPHOU UHOpMAYUL, CUCTEMA NOCMPOEHUS. KAPMbl
OKPYICAIOU €20 NPOCMPAHCINGA U CUCINEMA HAGU2AYU,

onxCHa Ovime peanu3osana Ha 6ase




n/n

HaumenoBanue
o0opynosaunus (PBI1O)

KpaTkue npumepHbie TeXHHIeCKHE
xapakrepucruxu (PBIIO)

Epuunna
H3IMEpPCHUS

KonanyecTBo

NPOZPAMMUPYEMO20 KOHMPOAREPA 1 0OHONAAMHOZ0
MUKPOKOMRBIOMEPd, A MaKice yempoucms, 6X00Auux 6
cocmag komnaekma. B cocmag xomnnexma dondicHo
6x00UMb npozpammuoe obecnedenue Ois
NPOZPaMMUDOBAHUSL 8 MEKCIMOBOM PEOaKmope Ha
nodobuu Arduino IDE, npoepammuposanuu ¢ nomouybio
ckpunmos Ha sizeike Python, paspabomxu cucmem
ynpasaenus sa ocnoge ROS. Tak oice 6 cocmas
KoMATIeKM BONHCHA BXOOUMb BUPMYATbHAS MOOEb
WMobuIbH020 poboma 6 BUDIMYANTbHOM OKPYJICEHUY 0N
MoOdenupoganus anzopummos CUCmem YNpasneHus ¢
nomowybio 2pagpuyeckoli cpedel.

Ob6pazosamensHulii
HA6GOp Ons uzyyeHus
MHOZOKOMPOHEHMHBLX
pobomomexnuneckux
cucmem u
MAHURYAAYUOHHBLX
ino60omos

Ob6pasosamenvrbili HA6OP dondicen Oeie NPEOHA3HAYeH
055 uzyueHust poOOMOMEXHUYECKUX MEXHON02UT, OCHOG
UHPOPMAYUOHHBIX MEXHONOSUT U THEXHONO2UTE
MpombluLIeRHOT asmomamusayuL, a Maxoice
mexHoNo2Ul NPOMOMUNUPOBAHUS 1 A0OUTNUBHO20
npousgodcmea. B cocmag nabopa dondicHsl 6X00uUMme
kKomnaekmyouue u ycmpoticmsa, cbnadarouue
KOHCIPYKIMUBHOT, GnNApamuon U npozpammHo
coemecmumocmvio dpye ¢ opyeom. 1) Komnnexm
KOHCHPYKIMUSHBIX 3/I€MEHIMOE U3 MEMANIA U NIACMUKA
st cGopKu Modenel MAHURYISYUOHHBIX POGOMOS ¢
ye.noeoﬁ KUHEeMAMmuKo, NI0CKO-NApanienoHou
kunemamukot, Delta-kunemamukou. 2)
Humennekmyanohblli CepeoMaoyie ¢ UHMEZPUPOCAHHOU
cucmemoi ynpagnenus - e menee 7wm. Cepgomodyne
Dongcen 06aa0aM® UHMEZPUPOBAHHOY CUCMEMOU
ynpagaenus, obecnenugaowyeli 00panuyio cészo uiu
KORMPON® NAPAMEMPOS - NONOJICEHUE Bad, CKOPOCHb
Gpayenus, Hazpy3ka npugooda, a marice
06ecneuusaluyeli 803MOICHOCHb NOCAEO006AMENbHO20
MOOKTIOUEHUS Opy2 C OpY2OM U YNPAGNEeHUA
cepeomodynsmu no nocnedosamensromy
10TYOYRACKCHOMY ACUHXPOHHOMY unmepdheticy. 3)
PoGomomexuuieckuti KOHMpOoaaep, nPeoCcmasaaoyul
coboil MOOyALHOE YCMPOTICMEO, eKoyalowee & cebs
OOHONNIAMHBITL MUKPOKOMABIOMED OJIS G6INOAHEHUS]
CHOJCHBIX 8bIMUCTUMENbHBLX OnEpayuli, nepudeputineii

% nAamy pacuLtuperus 018 NOOKOYEHUS GHEULHUX
ycmpoticme. Modynu pobomomexnuteckozo
KOHMPOJAEPA O0ANCHEL 0ONA0AMb OOHOBPEMENHOT
KOHCMPYKIMUSHOU, anNAPamHo U NpoPammnolL
cosmecmumocmolo Opye ¢ Opyeom.
PoGomomexruueckusi KOHMpPOAneP OOANCEH
0061eMBOPAMb MEXHUYECKUM XAPAKMEPUCTIUKAM.
KONI-80 A0€P 6CMPOEHHO20 MUKPOKOMALIONEPA - He
menee 4, makmogas vacmoma a0pa - ne meree 1,2 [Ty,
o6vem O3V - ne menee 512 M6, nanuyue unmepepeticos
- SPI, 12C, 1-wire TTL, UART, PWM, yugppogsuie - ne
Wenee 16 wm u ananozogele nopmel - He meree 8 um
15 ROOKTIOYEHUS, GHEUHUX YCIPOTCME, GCMPOEHHbLU
wukpoghon, a marowce WiFi unu Bluetooth ons
KOMMYHUKAYUYU CO GHEULHUMU YCMPOHCMBAMU.
Pobomomexnuueckuii KOHMpoanep O0NNCeH
0becneyusams G03MOICHOCHIL NPOSPAMMUPOEAHUS C
nomowbio cpedcms azvikos C/C++, Python u c6060010o

KOHMPOIIEp Ol YAPAGACHUS GHEULHUMU YCIMPOTICMEaMu

um

6.00
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n/n

HaumenoBauue
o6opynosanus (PBI1O)

Kpatkue npuMepHbie TEXHUYECKHE
xapakTepuetTukn (PBIIO)

Enunnna
W3MepeHusi

KonnuyecTBo

pacnpocmpansemoii cpedwr Arduino IDE, a maxoice
YRpasnens Mooenamu pobomomexHudecKux Cucmem ¢
inomowyvio cpedwvr ROS. 4) Hpozpammupyemviii
Koumpoaaep - ne mernee luim. [pozpammupyembii
KOHMPORTEp Q0NNCEH NPEOCMABAAMy CobOU
GBIYUCIUMETBIBLI MOOYIb, 0BNIAOAIOUUM YUDPOBBIMU
nopmamu - He mMeHee 8 Wim U aHan0e08blMU NOPMAMY -~
e menee 16 wm, unmepgesicavu UART, I2C,SPI, TTL,
a makowce Mooyrem becnposooHoll ceasu muna
\Bluetooth unu WiFi Ons coz0anus annapamuo-
pocpammmblx peutenuil u «YMHBIX/CMAPM»-YCMPOTICME
0518 paspabomku pewsenuti ""Hnumepuem seweir”". 5)
Inama pacuiupenus npoepammupyemMozo KOHmporepa
- ne menee luum. Ilnama pacuiupenus 00nCHa
0becneuusamv GOIMONCHOCMb NOOKTIOUEHUA
lyHUCEPCATbHOCO GBIYUCTUMENBHO20 MOOYA K Cemu
nocpedcmaeom unmepetica Ethernet. [lnama
pacutupenus 0ondicHa 06aadams nOPMAMU 6600d-
661600a 015 NOOKMIOYEHUA YUDPOBLIX U AHANO206bIX
vempoiicme — He menee 40 wm, unmepgpeiic SPIu
BOIMONCHOCIBIO ROOKTIOY eHUSA GHEWHEN Kapmbl
namamu. 6) Mooyae mexnuueckozo spenus,
npedcmagasiowuii coboti yempoticmeo na 6aze
BBIYUCTUMEREHO20 MUKPOKORMPOEPAd U
UHMEZPUPOGARNOT KaMepel, obecneyugaionjee
pacnosnasanue npocmeniuux usobpagicenuti ha mooyne
3a cuem coBCMBEHHBIX GblYUCTUMENbHBIX
6o3MOdCHOCMel - He Menee [wm,; Moodyne
mexnuueckozo aperust QomIcen obecneyusams
I603MOACHOCID KOMMYHUKAYUU C AHATOZUHBLMY
MOOYIAMU NOCPEOCMEOM WUHbL Ha base
nocredosamensiozo unmepeiica ¢ yensio OaneHelmen
nepedaui pe3ynemamos UsMepeHull Zpynnsl Mooyneu Ha
NPAGISIIOU| €€ GolYUCIUMENBHOE YCIMPOUCMEO,
nodkmoyennoe Kk Oannol wune. Mooyne mexnuuecko2o
spenus dondicen obecneuugams 603MONCHOCHb
ocymyecmename HAcMpOUKy MOOYIS MEXHUYECKO20
Bpenus - nacmpolixy sxcno3uyuy, banaica denoco,
HEEMOPA3HOCHHBIX COCMABISTIOWUX, NA0Waou
o6Hapyscusaemoll 0oaacmu u300pasicenusl, OKpyanoCcmu
o6Hapyscusdemol obracmu uz06padicenus, NON0NCEHUe
oBHapyscugaemelx obracmeti OMHOCUMENBHO Opye
Opyea. Modyre mexuuueckozo 3penus doaxcen
obecneuusams 803IMOICHOCINE HACMPOUKY 1A
lodHoGpemennoe abrapyxcenue He Meree [0 paznuunux
06vexkmos 6 cekmope 0630pa, a maxxce He Menee 5
cocmasnbix 06beKmos, CaCmosWux uz e menee 3
pasnustolx epagpuueckux npumumugos. Madyne
mexHuuecKo2o 3penus doaxcen obnadame
eempoennvimu unmepepeticamu — USB, UART, [-wire
TTL, {2C, SPI 0151 KOMMYHUKAyuu o GHEWHUMU
nookmoydemuimu yempoiicmeamu. 7) B cocmas naopa
0onCHbE 8X00UMb YUDPOsLIE MOOYIY,
npedcmasasiowue coboll yempoticmea na 6ase
MPOSPAMMUPYEMOZ0 KOHMPONNEPA U USMEPUMERLHOZ0
baemenma. Lughposoti modyne dondicen obradamn
BCMPOEHHBIM MUKPOKOHMPOITEPOM (MaKmosas
uacmoma - ne menee 16 My, wuna oannuwix — ne menee
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8 Kbaiim), unmeppeticamu Ona NOOKAOUEHUs] K
BHEUIHUM YCMPOTICIMBAM. YUDPOBBIE U AHANO208bIE
mopmut, 1-wire TTL, pazvem muna RJ. Lugpogoi
WMOOYIb 00INCEH 0BECReUUBAMb BOIMONCHOCHb
KOMMYHUKAYUY ¢ QHANOSUYHBIMY MOOYIAMU
ocpedcmeom wunbl Ha 6aze NOcaed08AMENbHOZ0
unmepgpeiica ¢ yeavio oanvreuiell nepeoayu
pe3yIbMAmOo8 USMEPeHl 2pyNnyl MOOynel Ha
yhpasasouee gelHUCIUmensHOe YCHPOUCmeo,
nodkaouenHoe k danHott wiune. B cocmas nabopa
DonacHo exodums. yugpogoti Mooyis maKmosou
KHONKU — He menee Jum, yuppoeot Modyb
ceemoouoda — ne menee 3wm, yuppogoti Mooy
KkoHyes020 npepvisamenst — He menee Jutm, yuPposol
ModVb damuuka yeema — He menee luum, yugposoil
modyie RGB ceemoouoda — ne mernee lwum. 8) B
cocmas HabopaA OOANCHBI BXOOUMb dNIeMeHmbl 0JiA
cOOPKU 8AKYYMHO20 3AX8AMA. 6AKYYMHAA RPUCOCKA — HE
menee lutm, 21eKmMpoMAeHUMHbBITL KIANAH — HE MeHee
Lum, saxyymueiti nacoc — He menee lwm. 9) B cocmas
Habopa QoaxceH 6X00umb Y4eO vl KOMAIEKM,
armouaowul 6 cebn yuebnoe nocobue, nabop
GubaUOmex mpexmepHuiX INeMeHmos 0is
IPOMOMUNUPOBANUSL MOOENET MAHUNYIAYUOHHBIX
060mo6, a maksice npozpammHoe obecnevenue 0N
patomer ¢ nubopom. IIpozpammuoe obecneuenue
DonoicHO 06dcneusams mpexmepHyIo GU3YaNU3aYUIo
MOOenU MARURYAAYUOHHO20 poboma (¢ yenoe&ot,
MA0CKONaparnensHoi u Jeibma-KUHeMamuKol) 6
npoyecce pabomel, obecneyusams NOCMpoeHue
NPOCMPAHCMBEHHO MPACKMOPUY O6UICEHUS]
UCHOTHUMENDHO20 MEXAHUIMA MAHUNYISAYUOHHO20
060ma, GOIMONCHOCIb 3A0AHUA NOCE008AMENbHOCMY
MmoweK 015l RPOXONCOEHUA Yepes HUX UCNONHUMENbHO20
MEXAHU3MA MAHURYIAYUoHHo20 poboma. Tlpozpammioe
obecneyenue O0INCHO PYHKYUOHUPOBAMb, KAK 6
omoensHoCmu @ 8ude cpedbl MOOCIUPOBARYS, MAK U 8
pesicumMe MOHUMOPUHZA 6 PEANbHOM GDEMENY HPU
ROOKTIIOUEHUY MOOENU MAHUNYIAMOPA NOCHEOCEOM
pobomomexnuueckozo konmponaepa. llpoepammuoe
0Becneuenud OONNHCHO 0BeCneuusams 603MOdICHOCb
nocmpoenust epagpuKos 3a0aHHBIX U MEeKYUUX
0606 eHIbIX KOOPOUHAM MAHURYISIYUOHHO20 poboma,
epagurkog 3upenuti ckopocmeil U yCKOpeHus, epaurog
pacuemneix sHavenuti Hazpysku. [Ipoepammmoe
0Becneuenue QONNCHO NO360AME 3A0A6AML
nocne0ogamensHoCme nepedsuICeHUlt MaHUNYAAMopa
nocpedcmaom Habopa KOMAano @ b10uHO-2paghuLeckom
unmepgetice. Yuebrnoe nocobue 00AHCHO coOepHCamb
Iwamepuanel no paspabomxe mpexmepHslx Mooenei
MoBUIBHBIX POGOMOB, MAHUNYIAYUOHHBIX POOOMOG ¢
PAsHUYHBIMY MUNAMU KUHEMAMUKU (YeN06as
KUHEMAMUKQ, NI0CKO-NAPANIETbHAS, KUHEMAMUKA,
venoma-kunemamuxa, SCARA unu pvruasicnas
kunemamuxa, nnamepopma Cmioapma u m.n.),
urHCmpyKyuy no NPoeKMUPOBANUIo POOOMOS,
UHCMPYKYUU 1 MEMOOUKY OCYIY eCMGIEHUS
UNIICEHEPHBIX PACYEINOB HPU NPOCKMUPOGAHUY

KoJmm4ecrBo




Ne HaunmeHoBaHue KpaTkne npuMepHbIe TEXHHYECKHE Exnanua
n/n obopynosanus (PBIIO) xapaktepucrukn (PBITO) W3MepeHHst
(pacuemsl HAZPY3KU U MOMEHIMOB, PACHE MOUFHOCIIU
npug0008, pacyem napamempos KUHEMAmuKy u m.n.),
UHCIPYKYUlL No paspabomke CUcmem Ynpagienus u
Mpozpammnoeo obecneyenis 04a ynpasneHus
pobomamu, uHCmpyKyuu u Memoouky no pazpabomre
cucmem Ynpagnenusa ¢ SAeMEHMamMu UCKYCCMBEHHO20
UHMEANEKMA U MAUUHHOZ0 0BVYEHUA.
\Habop 0onoicer Obimb npeOHa3Haven Ois nposedeHus
4 eOHBIX 3AHAMUL HO U3YYEHUIO OCHOG MEXAMPOHUKH U
POBOMOMEXHUKY, NPAKMUYECKO20 NPUMEHEHUS]
SASKMPOHUKY U CXeMOMEXHUKY, a MaKdice Haubonee
pacnpocmpauewod nemeHmnol 6asol 4 OCHOBHBIX
MEXHUYECKUX pewteliull, nPUMeHAEMbIX npu
MpOeKMUpOsaNUY U NPOMOMUNUPOSAHUU PASIUYHBIY
LHOICEHEPHBIX, KUDEPHEMUYECKUX U BCMPAUBACMBIX
cucmenm. B ¢ocmae nabopa 0ondicksL 6X00umo
KOMIAeKmyIowue u yempoucmea, obnadaujue
IKOHCIMPYKMUBHOT, ANNAPAMHOY U NPOZPAMMHOU
cosmecmumocmplo Opye ¢ opyzom. B cocmas nabopa
00ICEH BXOOUMb KOMINEKM KOHCMPYKMUBHBIX
eMenmog w3 memanna 0asl cOopKY makema
MAHURYIAYUOHHO20 POBOMA U KOMNAEKM
MEMANNUY ECKUX KOHCIPYKIMUGHBIX INEMEHMOB 0N
cOopru Makema mobunvHozo poboma. B cocmas nabopa,
000ICHBE BX00UMb NPUBOOH PAINUYHOZO MUNG! MOMOPb
C UHME2PUPOBAHHBIM WU GHEULHUM OATHYUKOM
NOJIONCEHUS — He MeHee 2um, cepeonpuso0 6OIbULoN —
He meHee duim, cepeonpusod Manblil — He menee 2uim,
Mpusod ¢ 603MOINCHOCMbIO YRPABAEHUA 8 WLA2080M
peoicume — ne menee 2wm. B cocmae nabopa donorcrut
Obpazogamenvhblii 6xX00UMb 31eMeHmbl 05l COOPKU 6AKYYMHOS0 3aX6ama.
Habop no 3NeKMpoHUKe, BAKYYMHAA RPUCOCKA — e MeHee Tum,
baexkmpomexanuke u DAEKMPOMACHUMHbBLY KIANAH — He MeHee [uim, Habop 6.00
MUKPONPOYECCOPHOU saxyymuuli Hacoc — ne menee Tuum. B cocmae nabopa
mexHuxe Qonocna gxodums 3nemenmuas 6a3a Ons
npomomunuposanusi: niama oas 6ecnaeynozo
HpOmMOMURUPOSAHUS, KOMIAEKIN NPOEO00E PAZTUNHOZ0
muna u QIUHbl, KOMIAEKM PEIUCHOPO6, KOMAAEKM
ceemoOuod08, CeMUceZMeHmubli UHOUKAMOp, OUCnIel
K-muna, knHonku — He MeHee Sutm, nOmeHyuoMempbl
L ne menee 3um, unppakpacHelli OamyuK - He MeHee
3uim, yiempaszgykosoli Qamyux - He mexnee 3um,
Oamuux memnepamypul - lie menee lum, 0am-ux
ocsewyennocmu - ne menee lwm, mooynv Bluetooth — ne
wmenee lwm, modyne HK-npuemnuka — ne meuee lwm,
wmodyne HK-nepedamuuxa ¢ auoe kHonoioz2o nyisma
ynpaeaenus + lwm, akkymynsmop — ne menee lum,
zapsidHoe yempoticmeo — ne menee lwum. B cocmas
Habopa 0oicen 8X00UMb YHUBEPCANbHBLU
GbIYUCTUMENLHBLU MOOYIL, NPedCmMagnaiowut coboil
6az08y10 nAGMY U NAAMBl PACUUPEHUS OIS Cemeso2o
63aUMOOeTicmBUs U NOOKNIOYEHUS CUNIOBOT HA2PY3KU,
\bazoeas niama u nIamel PACUUPEHUS YHUGEPCATIbHOZO
GLINUCTUMENBHO20 MOOYASL D0IICHb! 0biadame
00HOGPEMEHROT KOHCMPYKINUGHOT, annapamnoi u
MPOZPAMMHOT COBMECMUMOCIEIO OpYe € OPY2OM.
Basosas niama yHUGEpCanbHO20 LI UCIUMENbHOSO
Wodyns doncra npedcmasasme coboil

IKonmuyecrso
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Ne Haumenosanne Kpatkue npumepHbie TEXHHYECKHE Exnununa
n/ujo6opysosanust (PBIO) xapaxkrepueruxu (PBITO) u3Mepenus
npospammupyemslii Konmpoanep 8 cpede Arduino IDE
UMY AHATOSUUHBLX CBOBOOHO PUCNPOCINPAHACMBLX
cpedax pazpabomku. bazosas nnama donxcna
0O1a0amp 6CMpPoeHHbIMU uHmepgeicamu Ois
NOOKIIOUEHUS YUPPOBLLX U AHANO206bIX YCMPOUCME,
ecmpoennoimu unmepgpeticamu USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi. IInama pacwupenus
VoaicHa 0becneyusams 803MONCHOCMb NOOKNIOYEHUSA
VHUBEPCANLHO2O GbIYUCTUMENBHO20 MOOYIS K CEMU
nocpedcmseom unmepepeiica Ethernet. Ilnama
pacuupenus donsicna obnadame nopmamy 6600a-
lBb1600a 015 NOOKNIOYEHUA YUPDPOBLIX U AHANIO206BIX
empoiicms, unmepgetic SP1 u 6o3modicHocmeio
nooxnouenus guewnen kapmul navsimu. Inama
pacuiupens 01l NOOKIIOYEHUA CUTIOGOT HAZPY3IKY
Vonoicra oBecheuusams 803MOACHOCHb NPAMOZO
nooKmoYeHUA 6HeutHell CUNOBOT HASPY3KU, A MAKJCe
peaynupyemoti Hazpysku nocpeocmeom PWM
unmepeeiica. B cocmas nabopa donicen 6xooumes
Wynemudamuuk 018 usmepenus memMnepamypul u
lerancrhocmu oxpyscaioweti cpedusl — ne menee lum.
My nbmudamuux doavicen 061a0ame 6CMpPoOEeHHbIM
lmuxpoxonmpornepom (maxmosas wvacmoma - ne menee
16 My, wuuna oauneix ~ ne menee 8 Kbatim),
unmepgbeticamu Ons NOOKTIOYEHUS K 8HEULHUM
yempoticmeam: yugposvie u ananocogeie nopmel, 1-
wire TTL, pizvem muna RJ. B cocmas nabopa oomicen
8X00UMb NPOSPAMMUPYEMbLIL KOHMPOITED,
06ecneyusarouy Ui 60IMONCHOCMb OCYU eCGAMb
pazpabomr)l NPOSPAMMHO20 KOOQ, UCKONLIYS
uncmpymenmapuii cped paspatomiu Arduino [DE u
Mongoose OS u azseiku npoepammuposanus C\C++,
JavaScript. Hpospammupyemutii Koumponnep 001x4cen
001a0ams ROPMAMU 05l ROOKNIOYEHUS YUPPOBLIX U
anano2o08eIx YCMpPOUCmE, 6CIMPOCHHbIMY

NpOCHAMMUPY EMBIMU KHONKAMY U
DNEKIMPOMEXAHUYECKUMYU MOOYISIMU OISl PYHHO2O
VAPAgIeHUs!, GCIMPOCHHBIMU NPOSPAMMUPY MBIMU
c6emoduodamu O UHOUKAYUY pabouezo pejcuma,
scmpoennvimy unmepgeiicamu USB, USART, 12C, SP,
[-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
Habopa dondcen 8xo0ume MOOYIb MEXHUHECKOSO 3PEHUS
npedcmagnauull coboll elHUCIUMENbIOE
YCMPOTCMBEO CO BCHIPOCHHBLM MUKPORPOYECCOPOM (KO-
60 A0ep - ne menee duum, yacmoma s0pa ne menee 1.2
Ty, obvem O3Y - ne menee 512M6, obvem
sempoennot namamu - He menee 810),
UHMEZPUPOSAHHOU Kamepoll (MAKCUMATbHOE
paspeuueliue 810eONOMOKA, REPEOABAEMO20 NO
unmepeticy USB - ne menee 2592x1944 ed.) u
onmuyeckol cucmemotl. Modyne mexnuieckozo spenus
Qomicen 061a0ams COBMECMUMOCIIBIO C PASTUYHBIMU
NPOCPAMMUPYEMbIMU KOHMPOTNEPAMU C ROMOULbIO
unmepgeticos - 1-wire TTL, UART, 12C, SPI, Ethernet.
Mooyab mexHuueckozo 3peHus 00axceH obecneyugams
BLLHOHEHUE BCEX UIMEDEHUT U GbIYUCTEHUT
nOCPeICmMBOM COGCMBEHNBIX BLIYUCIUMENbHBIX

-
Koanuecrso)

L BO3MOWCI{OCm€ﬁ BCMPOEHHO20 MUKpOonpoyeccopa.
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Mooyne mexnuueckoeo spenus 0ondicen 0bnadams
BO3MONCHOCIMBIO KOMMYHUKAYUY C AHATOSUYHBIMU
MoOynaMU nocpedcmeom wunsl na base
nocIedo8amenbHozo uHmepetica ¢ yenvlo oanbHetiuel
nepedau pesyibmamos UaMepeHuli 2pynnvt Mooyaeti Ha
ynpagisoujee GuINUCTUMENbHOE YCmpoticmao,
nodknouentoe K danunol wune. Mooyne mexuuuecko2o
Bpenus Qonncen 0becneuleams HACMPOUKU PelCUMO8
pabome: - HacmpoiiKy sxcnozuyu, banarca 6eiozo,
1GEMOPAZHOCHIHBIX COCMABNAIOWUX, MIOUaou
o6Hapyocusaemoti obaacmu U306paANCEHUSA, OKPYSIOCMU
0BHapysCcUBaeMOl 0bracmu U306paAdCeHUs, ROJONCEHUE
0GHApYICUBaeMbLX 00KIACMeT] OMHOCUMENBHO OpYe
Opyea, Mmawunnoe obyyenue napamempos HelpoHHbIX
cemeti Oast 0BHapydiceHus 06vexmos, popmy u
3aK00UPOSdHHBLE 3HAYEHU. OOHAPYIICUBACMbIX
Mapkepos muna Aruco, pasmepb 0OHAPYHCUEALMbIX
OKpyorcHOCmeN, K8a0pamos u mpey2onbHUKos,
napamempog KOHmpPacmuoCmy, pasMepos, KPUSU3HbL U
[1ON0DICEHUA PACHO3NABAEMbIX aunudl. B cocmag nabopa
QONAHCHO BX0UMB NpOZpaMMHOEe obecneyenue 0A
VAPABIEHUSL NPOZPAMMUDYEMBIMU MOJTAMU POOOMOS 6
F'PV-pexcume nocpedcmsom nepcoHanbHo20
KoMPbIOmMeEpa u MobunbHEIX Yempoticms na 6ase OC
Andorid uru 10S. TIpoepammioe obecneuenue QOANCHO
o6ecneuusamp 603MONCHOCHb YNPAGREIUS MOOUNLHBIM
Ipo6OMOM €O BCMPOCHHBIM MAHURYIAMOPOM
nocpedcmaeom epaghuneckozo unmeppeiica,
GKAIOHQIOUjUM 6 cebst HABOP KHONOK U Nepexoyamenet,
Ooicoticmux, \o6racme Onst omobpascenust gudeo ¢
00y mexHuueckozo spenus. Habop donocen
obecneuusams 603MONCHOCHTb UYYEHUS OCHOB
paspabomK nPOePaMMHbIX U GRNAPAIMHBLX KOMIIEKCOE
UHOICEHEPHBLX cUucmeMm, peuwienuii 6 cgepe ""Hnumepnem
seweri”", a maxoce pewsenusi 6 obnacmu
[poGomomexnuKy, UCKYCCMBEHHO20 UHMENNEKma U
mauunHo20 obyyenus. B cocmas Habopa 00nx4CHO
Bx00UmMb nocobue no U3YHEHUIo OCHO8 INeKMPOHUKY U
cxemomexnuku, peuwenuil 6 cghepe ""Humeprem
Beweil"", paspabomKku u NpoMOMURUPOBAHUIO MOOenel
pobomos. B cocmas nabopa 001icHo 6x00ump nocobue
10 U3YHEeHWO OCHO8 PA3pUlomKY CUCHEeM MEXHUYEecKo20
BPEHUS U INEMEHIMO8 UCKYCCMBEHHO20 UNMENNIEKMA.

Obpazosamenthbvlil
Habop no mexanuxe,
1eXAMPOHUKE U
poGomomexHuxe

Obpazosamensisiii HAGOP OoRNCEH Oblmb npednasnaien
018 USYUEHUA MEXAHUKY, MEXAMPOHUKYU U
pobomomexnuxu. O6pazosamenvHolii HAGop
npeoHazHayen Os paspabomku NPOZPAMMUPYEMbLY
MoOenetl MexampoHHbIX CUCIEM U MODUNbHbLIX
POOOMOB, OCHAUEHHBIX PAIAULHBLMU
Imanunyasyuonnovimu u saxgammeimu yempoucmeamy. B
cocmas Habopa QOaHCHO BXOOUMB. KOMILEKM
KOHCIPYKIMUGHBLX 2NEMEHMOB U3 MEMANNG, KOMANEKM
KDEnENCHBIX 2NEMEHMOB, KOMANEKM Ons CO0pKu
saxeamuo2o ycmpoiicmea — He menee I wim., xoneca ¢
npopesunentolM 06000M — He MeHee 2 wim., Koreca
BCEHANPABNEHHO20 OBUNCEHUS ~He Meitee 2 wim., npuaod
MOCINOSHHOZ0 MOKA C UHMEZPUPOBAHHOT CUCMEMOU

Habop

npagnenus, obecneyusaouel 00pamHnyIo ces3b

6.00
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MONONCEHUIO, CKOPOCIU U HAZPY3Ke - He MeHee 4 wm.,
Damuur aunul - He Menee 3 wm., 0amuuK paccmoaHus
e menee 1 wm., akkymynsmopnas bamapes — He MeHee
[ wim., 3apaoHoe yempoticmeo — He menee | wm. B
cocmag Habopa 00ANHCEH 8X00UMb NPOSPAMMUPYEMBLIL
KoHmponnep, 0bechenusaIouUli BOIMOACHOCIIb
ocywecmenamo paspabomxy npoepaMmHo20 Kood,
UCHONB3YA UHCIMPYMEHMAPUL Cped paspabomKy
drduino IDE. Ilpoepammupyemolii KOHMPOAAEp 00AHCEH
obecnevusdme annapamuyI0 U RPOSPAMMHYIO
COBMECMUMOCMb C dieMenmuol 6430, 6xodsyel 6
cocmag nabopa. [Ipocpammupyemsrii Konmponnep
Doaxcer codepacams credyiowue unmepgenicol.
yugpoegele u ananozogeie nNopmul — He menee S0wm,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.
[Tpozpammupyemvlii KOHMPOJNEP OOJINHCEH COOEPICaAMb
unmepgelic (08 nOOKNIoYeHUs RPUBOO0E U OAMYUKOE
pobomomexnudeckozo Habopa), peanu306annbli na
base uiunvl RS-485 — ne menee 12wum.
TIpoepavmupyemulii KOHMPOJREp OONNHCER COOEPIICanty
CUN0B0TE nOPM 07151 NGOKMNOYEeHUS HEULIeld HACPY3KU UMY
MOMOpPo8 — He meiee 2um. B cocmas nabopa donsicen
BX00UMb MOOYIb MEXHUYECK020 3PEHUA — He MEHee
lwm. Mooyne mexnuveckozo 3penus 0ondiceH
oGecneuusams 603MONCHOCI KOMMYHUKAYUY C
HAROSUUHBIMYU MOOYISIMU ROCPEOCMEOM WUHbl Ha base
nocnedosamensrozo unmepgheiica ¢ yeavio danvHetiuie
nepedauy pesyrbmamos UIMepeHuli 2pynnsl Mooyneil Ha
YRpasiisounee GuIVUCIUMENbHOE YCMPOTICMEO,
noOKMIouenHoe K 0annot wuHe. MoOyne mexnu4deckoeo
Bpenus doaxncen obecneuusams 603MOICHOCHb

0CYU eCMEAMb HACMPOTIKY MOOYIS MEXHUYECKO20
3peHusn - HaCMPOTIKY IKCHo3uyuY, bananca 6en02o,
YGEMOPAZHOCMHbIX COCMAGIIOWUX, NAOUaoU
0OHApYICUBAEMOTE 0BAACU U30OPAdICEHUS, OKPY2IOCHU
o6HapyscusaeMoi 06nacmu U306paxcenus, NoAodiceH1e
0OHapYjICUBAEMbIX 0OIaCmel OMHOCUMETbHO Opye
Opyea, Modyne mexHuueckozo 3peHus 00aAHCeH
0becneuusams 803MOICHOCHb HACMPOUKY HA
ooHospementoe obHapydicenue He menee 10 pasnuunbix
06bekmos ¢ cexmope 0630pd, a maKdice He menee 5
coCmasHbLx 0OBEKMOE, COCMOSIUUX U3 He menee 3
FaWIWiHblx epauyeckux npumumusos. Mooy
Imexnuueckoao 3penus Oomicen 061adame
scmpoennvimu unmepgeticamu — USB, UART, 1-wire
TTL, I2C, SPI 0515 KOMMYHUKQYUY CO GHEULHUMU
lnodxnouaembimu ycmpoticmeamu.

Q6pazosamensHblii
Koncmpykmop ¢
KOMWIEKMOM OAIMYUKO8

O6pazosamenvieii Habop donxcer bbimb NPeOHA3aYeH
0251 UzYUeHUs OCHO8 paspabomKy nPOSpaMMupyemvlx
Mooeneil agmonoOMHbIX MOBUNLHBIX pobomos. B cocmas
1aBopa GONICHO BX00UMb. KOMVIEKI KOHCIHPYKIMUGHLIX
AeMEeHmMO8 U3 nIAcmuKa 8 kKonuuecmee He meiee 1000
um., uncmpymenm 0 pabomel ¢ KPenedCHulMU
KOMAOHeHmaMuL, CepBONPUBOO ¢ BCMPOEHHOT CUCMEMOT
ynpaenenus, pbecnewusaioweti 0Opammyio cesse
NOR0AHCEHUIO, CKOPOCIMU U HAZPY3KE - He MeHee 4 wm.,
nynem ynpasienus — ne menee lum, 0amuuk kacanus —

He menee | wm., damuux yeema — He menee luim,

Habop

6.00




n/n

Haumenopanne
obopynosanus (PBI1O)

Kparkue npumepHble TEXHHYECKHE
xapakrepuctukn (PBIIO)

Exynauna

KoangecrBo

Oamuux makmunbHO-CEHCOPHBIT CO CBEMOOUOOHBIM
WoOynem — He menee I wim., Kamepa ¢ 03MONCHOCHBIO
00HOBPEMEHHO20 ONPeOeNenUs HECKONbKUX YEEM 08 — He
Wenee 1 wim., akkymyaamopnas bamapes — He menee |
wim. B cocmas nabopa oonoicen 6xo0umv
{Joéomomexuuqec;cuﬁ KOHMpOoAnep — He menee fuim.
fo6omomexuut¢ecz<uﬁ KOHmMponnep doaxcen obradams
scmpoennvim yeemuoim KK sxparnom u 6cmpoennolm
UHEPYUOHHPIM Oamuuxom. Pobomomexnuueckuii
Konmponnep Oongcen umems He menee 12 nopmos onst
NOOKNIOUEHUS BHEUWHUX YCIMPOTICIE U ROPM OA
ycmanogxu kapmol namamu. B cocmag nabopa oonoicen
8X00UNb NPOZPAMMUDYEMBITL KOHMPOIED — HE MeHee
lwm. [Ipoepammupyemvlii KOHMponnep 00NHCeH
npedcmasname coboll ycmpoticmao, obecnevugaiouyee
BOMOJICHOCb OCYUeCMEAAMY PA3PAOOMKY
NPOCPAMMHOZ0 KOOQ, UCHONB3YA UHCMPYMENmapuil cped
lpaspatomxu Arduino IDE. ITpoepammupyemsrii
konmponnep dondicen obecneyugame anNapamuyIo u
NPOZDAMMHYIO COSMECHMUMOCIb C dleMeHmHO 6a3oll,
exodsuyes 6 cocmas Habopa. llpocpammupyemoli
KOHMPOJREP QONNHCEH COOCPIAHCAIMNDb CIEOYIOUjUE
uHmepeticol: yugposvie u aHAN0208bie NOPNILL — He
menee 50wm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. I[Tpozpammupyemsiiit KOHMPOINEP QONIHCEH
cooeporcams unmepgheiic 08 NOOKNIOYEHUS NPUBOA0E U
pamqulcoe pobomomexnuueckozo Habopa— ne menee 12
wm.

H3IMEpEHHSt
e

3D npurmep
npogeccuoHanbHbLY

Tun npunmepa: FDM, FFF mamepuan (ocnognoii). PLA
KON eCmE0 neNamaiouux 201080K: He menee |
pabouuti cmon: ¢ nodozpesom pabouasn obracme (XYZ):
om 300%300%x400 mm marcumanbHas ckopocmes
mevamu: ne menee 150 mm/cex MuHUMAnLHAR MOYUHA
cnos. He bonee 20 MM 3aKkpeimelli KOPRYC: HATUYUE
oxnadcOente 30Hpl neYamu: Haryue

uim

1.00

Vlabopamopnulii
KOMHACKC 018 U3YHEeHUs
ipobomomexnuxy, 3D
iMOOenuposanus u
POMBIULTIEHHO20
ousauna

ﬂumequeﬁc nodxmouenus: USB Flash Kanubposxa
am@opmur: Ilonyasmomamunecxkas Koruiecmeo
cone na newamarougel 2onoske: om 1 wm
Murnumanvran monuna cnos: 2 0.01 u < 0.05 mm
uamemp conna: > 0.3 u < 0.5 mm Maxcumansnas
memnepamypa nesamaroweii 20n06ku; > 250 2pao. C
Oxnaxcoenue 30161 nevamu: Jgyxcmoponnee
Maxcumanvhas memnepamypa niamgopmei 0st
nevamu:< 150 epaod. C Tun naamghopmel 0ns nevamu:
TTo00epesaemas coeMHasn HA 3AXHCUMAX, (PUKCUPYEMAR
Ha naampopme Hanuvue 3akpuimozo kopnyca: Hem
Dopmam paiinoe ons nevamu: GCODE Tun
ynpaenenus npunmepom: Ilanens ynpasienus ¢
Vucnneem na kopnyce yempoiicmea Tun
HANPABISIOUIUX: KOHCMPYKYUORRBIE npoune Pyunot
3D ckanep. Tounocms ckanuposanus: > (.05 u < 0.1
wm CKOpOCHb CKANUPOBANUS, MIIH. MOYEK/CeK: > 2
Dopmam coxpaneHus pe3yrbmamos CKAHUPOSaHUSL:
vrml, ply, obj, stl Bozmooichocme ckanuposanus 6
yeeme. [a Hanuuue cencoproeo sxkpana: nem Jauna
USB-npogoda:z 3 m Texnonocusn 3 D-ckanuposanusi.
Onmuyeckan 3aepyska npecemos (mabnonos) ckanepa:
panuiue Pynxyuy nocmobpabomru: Obpeska modeny,

KOMNIEKM

1.00




Ne Haumenosanne I KpaTkHe npumMepHbIe TEXHHYECKHE Equnnua | . 'Avyj
n/njo6opynosanns (PBIIO) xapakrepuctuxku (PBHO) H3MepeHust OTHHECTBO
\Pazoenenue mMadenu nHa omoenshele yacmu, Yoanrenue
uuiHux Snemenmos, Yoanenue omeepcmuii, cozoanue
pomopeanucmuuron mexcmypui, cpagrenue 3D
wmodeneii mescoy cobotl, usmepenue pasmepos mooenei
CCUEHUAMU 8 PYUHOM pedicume, dxcnopm ceuenuli 8 XLS
IIpozpammnoe obecnedenue O cO30aHus, modenet
wWemoodom homozpammempuu.; Hanuuue Ynpasnenue
mogopomueim cmoiom no Wi-Fi: [la Munumansioe
accmosnue ckanupoeanus. <25 cm

=

Cencop ne menee 1 wum. Texnonozus ckanepa
Onmuueckan Tun ckanepa Pyunoti Munumanshoe
paccmosinue 0o obvexma ne 6oaee 100 mm.
\Paspeusenue ckanupoganus 00 768 eoxceneii Ckopocme
cxanuposanus 6onee 2 000 000 ymn/cex Cencoprbiii
pkpan Hanuuue Toynocms ckanupoganus 0,072 - 0,26
. Lleemnoe ckanuposanue Hanuuue 'enepayus
mexcmypsl Memoodom Qomozpammempun Haruuue
Munumanshbii pasmep ckaHupyemozo o6bexma He
Gonee 100 mm MakcumanoHulil pazmep CKaHUupyemozo
obvexma ne menee 3000 mm Flpozpammnoe
obecneuenue Ha pycckom asvike Hanuuue
IToodepacusaemvie ghopmamuvr sxcnopma gaiinos PLY,
LS'TL, OBJ, VMRL Jlnuna USB npo6ooa ne menee Im
eorcum cenadcusanus mooeny Hanuvue Peoicum
ABMOMAMUYECK020 YOWICHUS NUWHUX 21eMeHMOE6 wn 1.00
[Haﬂutme Peoicum ymenvueHus RONUSOHATbHOCMU
wooenu Hamuuue Peoicum obpesku modenu Hanuuue
Pedicum 6o1pagnusanus mooenu no nrockocmu Hanuvue
Peoicum yempanenus 0bipok 8 mooenu Hanuuue Peocum
aemoMamuyeckozo pazoencHus Mooeny Ha omoenoHuie
STL patinet Hanuuue Pexcum macumabupogaius
wodenu Hanuuue Pedxcum usmeperus pasmepos cedens
wmooenu naodkocmoio Hanuuue Ixcnopm cevenuii
lmodenu niockocmero Hanuuue Peoicum cpasnenus 3D
modeneti medicdy coboti Hanuuue Peoicum zenepayuu
nrockoil epanu npu obpeske Hanuuue Coxpanenue
OaHHBIX CKAHUPOBANUA @ (hatin (3anuce
mocnedosamenviocmu) Hanuuue Yoanenue kaopos us
nocreoogamensrocmu Hanuuue [poepamma no
homoepavmempuu Hanuyue

3D cxanep pyunot
npogheccuonansblii

ITosopomuetti cmon 0na 3D cxanuposanus u
omocvemru [Juamemp nogopomHO20 CMoNa He Menee
600 mm Makcumanvhas ocesas Hazpy3ka na
Woeopomybzﬁ cmon He menee 150 ke Munumanonerti waz
nogopoma ne menee {2padyc Ynpasnenue no USB:
nanuyue Ynpagaenue no Wi-fi: nanusue 3adanue yena
noBOPOIMA O1A KANHCO020 wiaza: Hanuvue 3adanue um 1.00
lepemenu nayspr meocoy waeamu. Hanudue 3adarue
BpEMEHU 3A0ePIICKU NEPED CMAPMOoM: NANUNYe
Peeynupo@xa\cxopocmu spawjenus; nanudue Pegepe
spawenus: Hanuyue Memannuyeckuii KOpRyc Haiuuue
([ Imamug ons 3D ckanepa, cosmecmumblil ¢ ROULUCH
"3D cranep pyunoii npopeccuonanvhwii”
Hanmenosanue paznena:
2 {"KoMneiotepHoe ‘
0bopynoBaHue"

Cmon nogopomwuetii Ons
3D cxkanepa

Dopm-paxmop: Hoymbyx, JKecmxas, HeOMKNIOUaemMas.

wm 13.00
aguamypa. Hanunue, Huazonans 3kpana: He menee

\Hoymoyk mun 2




1/n

(.NJ HanmenoBanue

obopynosanns (PBI1O)

KpaTkue npumepHbie TeXHHYeCKHE
xapaktepuctiukn (PBIO)

Exnnuna
H3MEpeH st

15,6 diotimos; Paspeuienue akpana: He meHee
1920x1080 nuxceneil; Konuuecmao sdep npoyeccopa:
om 4; Konuuecmeo nomoxos: om 8, bazosan
maxmosas wacmoma npoyeccopa: ie meiee 2,4 I'Ty,
Maxcumansnas maxmosas wacmoma npoyeccopa: He
wenee 4,1 I'Ty, Kow-namame npoyeccopa: om § M0,
O6vem onepamugroi navamu: om 8§ [6;, Qbvem
noodoepaicusaemoti onepamueHol namamu (0
BO3IMODICHOCIY pacuiupenus).: ne menee 24 I'baiim;
O6vem naxonumenss HDD: om 1 T6 (unu SSD: om 256
[6); Hduckpemnas eudeokapma: nanuuue Obvem
namamu gudeoxkapmel. He menee 6 16 Tun namamu
suoeoxapmbi: ne xyoce GDDRG Bpems agmonomnoi
pabomer om bamapeu: ne menee 3 uacos, Bec
HOYMOYKA C YCMAHOBAEHHBIM AKKYMYAAMOPOM. He
bonee 2,4 k2; Brewnuil unmepdgpetic USB cmanoapma
He nuxce 3.0: He meHee 08yx c806OOHbIX. BHewHuil
unmepdgpetic LAN (6 ciynae omcymcmeus na kopnyce,
pedocmasnsmo Ethernet adanmep USB-RJ-45);
\Hanuuue mooyneit u unmepepeiicog: HDMI;
:becnpogoonas cesizb Wi-Fi: nanuuue ¢ noodepoickot
cmandapma IEEE 802.11n, unu cospemennee; Web-
kamepa: nanuuue, Pycckas packnadka knaguamypel.
wanuuue;, Manunyasmop ""meiwe"": Hanuyue;
[Tpedycmanogientas OnepayUoHHas CUCeMa ¢
epadhuieckuM nONL308AMENbCKUM UHMeEPDeticoM,
obecneuugarouas padony pacnpocmpanenHulx
0OpazosamensHblx U 0OUeCUCEMHBIX NPUNONCEHUT!
Hanu4ue

[KoJmaecrTBo

-

M@V (npunmep, ckanep,
xonup) mun |

\Habop ¢ynryuii: npunmep/ckanep/xonup; CHITY ¢
cocmase ycmpoiicmea uny CHIIY coemecmumasn ¢
MDY ¢ komnnexkme nocmaskuy;, [leuame ygemuoix
uz06pascenuti: mpebyemces, Maxcumansauiii hopmam
neyamu. A3, ¢ MaKCUMATbHBIM paspenlenem nevamu.
ne xyorce 4800x1200dpi; Cropocmb newamu: He Menee
15 cmp/mun; QyHryUs ABMOMAMUYECKOT
08ycmoponneti neuamu - noauvue; Pyuxiyus neuame
6e3 noneti: nanudue; Pyuxyus HecnposooHOZ0

Jucnaeit Onst omodpaNCeHUs UHGOPMayuu: Hanuuue;

TToodepocka OC Windows, Mac OS, iOS, Android:

nanuyue;, HMumepgpeiicor noodwnrouenua USB, RJ435:
anuyue

nooxmouenus, kak munumym Wilfi u AirPrint. nanuyue;

1.00

HaumeHoBaHWe pasaena:
"IIpe3eHTaLMOHHOS
obopyrosanue”

\Hmepaxkmuenblil
KOMHNEKC C
BIYUCTUIMENLHBIM
broKOM U MOGUNLHBIM
Kpeniernuem

Vinmepakmugnuviii KOMIIEKC ¢ 6bIHUCTUMENbHBIM
6AOKOM U MOGUNBHBIM KPENTCHUEM QONIHCEH
coomBemcmaosame Cre0yiouuM MexHU4ecKum
mpeboganusim: Pasmep ouazonanu: ne mernee 74
Vrotimos; Paspewenue sxpana no copusonmanu. ne
menee 3000 nukceneu: Paspeuwenue sxpana no
eepmukanu: He menee 2100 nuxcenett; IToddepocka
paspeuwenun 3840x2 160 nuxceneit (npu 60 I'y): da;
Hanuuue 6cmpoeHHot aKkycmu4eckoli cucmemsl. 0a;
Konuvecmeo movek kacanus: He menee 20; Boicoma
CpabambiBanls CEHCOpd OM NOBEPXHOCMU IKPAHA: HE
Gonee 3 munnumempos;, Bpems ominuka cencopa

uim

1.00




n/n

HaumeHosanune
obopyaosanus (PBITO)

KpaTkue npumepHsnle TeXHHYECKHE
xapakTepuctuku (PBIIO)

Enunnua
H3MEpeHHUs!

KoJinyecTBo

kacanus: ne bonee 10 munaucexyno; Bempoeunoie
DyHKyuu pacno3nasanus 0GbeKmos kacanus: 04,
(Konuuecmso noddepocusaemulx CMuiyco
OOHOBPEMENNHO: He meHee 2; Bo3MOdIcHOCmb
nookmouenus k cemu Ethernet npogooneim cnocoom.
0a; Bosmoxcocme nodkmouenus k cemu Ethernet
becnpogodnbim chocobom (Wi-Fi): oa; Bosmosicnocme
UCHOIb306AHUS TA0OHY 8 KAYecmee UHCMPYMeHma
cmupanus: oa; Hanuuue unmezpuposaniozo oamuuxa
0ceeueHHOCmUY 0715 AGMOMAMUYECKol KOppexyuu
aprocmu nodcgemru: 0a; Hanuvue gynxyuu
OecnpogoOHol hepedayu uzobpaxcenus ¢ yempoucms
ma 6aze OC Windows: oa; Hanuuue @pyuxyuu
Gecnposodnoll nepedayu u306padicentist ¢ yempotcms
na 6aze OC MacOS: oa; Hanuuue @ynxyuu
6ecnpoaoOHOT nepedavu U300paNcenus ¢ yCmpoucms
na 6aze OC i0S. 0a; Haruue dynxyuu Hecnpogodnoli
mepedayu uzobpasicenus ¢ ycmpoticms na 6asze OC
Android: 0a; Boamosicnocme yOanenHo20 ynpasnenus u
Mmonumopunea: 0a; Hanuwue xpennenus ¢ komnnexme:
Oa, Hanuuue cioma nHa kopnyce 051 yCMAHO8KY
QONOTHUMENBHOZO BLINUCTUMENLHO20 bNoKa: 04,
axcumanvibili nodoepicusaemvlii 0bvem
ONepamugHoT RAMAMYU OONONHUMENLHOZO
guryucIumenviozo onoka: He menee 8 I'o;
Muaxcumansnuiii nOOOepiCcusaemMubilt 06beM HAKONUMEINS
OOROJIHUMENBHOZO BLINUCTUMENLHOZO0 OI0KA: He MeHee
128 I'6; Pazvem 0151 NOOKNIOYEHUS QONOMIUMENBHOEO
GbIYUCTUMENbHO2O ONOKA C KOHMAKMamu
DJIEKMPONUMAHUSE BLIYUCTUMENBHOZO ONIOKA OM
sCcmpoerHo20 GI0KA NUMAHUA UHMEPAKMUBHOZ0
KOMATeKCA U KOHMAKMAMU O ROOKNIOYEeHUS,
yughposoeo sudeocuenana u USB ons nooxkmouenus
cencopa kacanus: Hanuyue, ITpoussodumensviocme
npoyeccopa OOROTHUMENLHO2O GBINUCTUMENbHOSO ONIOKA]
(3nauenue noxazamenss « CPU Mark» no mecmy
«Desktop CPU Perfomancey
https:/fwww.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
https. //'www.cpubenchmark.net/laptop.html). ne menee
7000 eduruy,; Paspeutenue na gvixode udeoadanmepa
eLLYUCTUMENbHOZ0 OiI0Ka npu pabome ¢
UHMEPAKMUBHBIM KOMIIeKcoM: He menee 3840 x 2160
muxceneti npu 60 I'y; Hanuuue y oononnumensiozo
BbIYUCTUMENbHOCO O0KA becnpo8oOH020 MOOYIA Wi-Fi
ne nuxce 802.11a/b/g/n/ac; Maxkcumansuviil ypogenb
wiyma npu pabome OONOTHUMENbHO20
sbryucIUmenshozo 6noka: ne 6onee 30 06A; Hanuuue ¢
KomnlieKme MOBUNBHOZ0 MEMANTULECKO20 KPENICHUS,
obecneuusaroyezo 603MONCHOCMb HANONLHOU
VCIMAaH0BKY UHMEePAKMUBHO20 KOMIIEKCA, C
nepedsuoicnoil xonecnou 6a30U U B0IMOJICHOCBIO
UKCayuy KonRec O UCKMOUEHUA HENPOU3GONbHOSO
osuocenus; [Ipedycmanognennas onepayuonnas
cucmema ¢ epaguyeckum noIb308aMENbCKUM
unmepeticom, obecnevusarwas pabomy
ACHPOCMPARECHHBIX 0OPA308AMENLHBIX U
obuecucmemnvlx npunodcenutl. nanuye, Pynkyus




Z

n/

HanmenoBanue

obopyaoBanus (PBI1O)

KpaTkne npuMepHbie TeXHHYCCKHE
xapakrepucTHkH (PBITO)

Eummuar

H3mepenus

bpaguueckoeo kommenmuposanus nocepx
MPOU3IBONLHOZ0 U30OPANCEHUS, 8 MOM HUCIE OM
(puzuuecku NOOKIOUEHHO20 UCIOYRUKA GUOCOCULHANL
Hanuuue, HHme2puposantbiii 6 NOJb308GMENbCKUL
urHmepetic GyHKYuoHan IPOCMoOmpa u pabomst ¢

@ atinamu ocnosnvix gpopmamog ¢ USB- naxonumeneii
unu cemegozo cepgepa: nanuwue; Humezpuposannvie
cpedcmea, obecnenugaronyue credyrwuil QYHKYUOHaN:
—— co30anue MHOOCMPaHUYHBIX Y4eOHbIX 3GHAMUT ¢
UCNONLI0BAHUEM MEOUAKOHMEHMA PAZNUNHBIX
hopmamos, — co30anue HAdNUcel U KOMMeHMapues
M0Bepx 3anyuyeHblX NPUTONCEHUN, — PACROIHABAHUE
puzyp u pyKonucHo2o mekcma (pycckutl, aHanuicKusi
S3bIKU), — HATUYUE UHCHPYMEHMOE8 PUCOBAHUSA
Leomempuueckux gueyp u qunutl. Bempoennvie
(DYHKYUU: —— 2eHepamop CIYHARHBIX YUCe, —
KATbKYIAMOP, — dKPanias Kiaguamypa, — maiimep, —
pedaxkmop mamemamuueckux Qopmyn. dnekmponisie
\Mamemamuieckue UHCMPYMeHmbl. — YUPKYAb, —
veonsnux, — nunetixa, — mpancnopmup. Peocum
«6enoll QOCKU» € BOIMONCHOCMBIO CO30AHUA 3AMEMOK,
prcosanus, pabomul ¢ mabauyamu u epaguxamu:
Hanuwuue. Mmnopm ¢haiinos popmamos: PDF, PPT,
PPTX

0JIHYECTBO,

aUMEHOBAaHHUE pa3ena;
" IoNoAHUTETBHOE
obopyaosaHue"”

HanmeHoBaHue pazmena;
"Mebenn”

|

[Kommlekm Mmebenu

Vuebnas mebenv: cmon-mpancopmep-mpaneyus 12
wm cmynbst 12 wum mebenv Ona nedazoza: cmon | wm,
cmyn | wm

KoMnjlekm

1.00

HaumenoBauue HanpaBiaenusi: ""Mobuabvnan paspabomka’

4

iHaumenoBaHue pasaena:
"[IpoduibHoe
obopynoBanue”

|

Hoymbyx mun 1
(Pabouee mecmo
medazoea)

Qopm-pakmop: noymbyk; Pazmep ouazonanu: He
wmenee 15.6 dotmos, Paspewrenue sxkpana: Full HD,
Quad HD unu Ultra HD; Ob6wui o6vem
CIMan0BIEHHOT ONePAMUBHOT NAMAMU. He MeHee 8
Fbaum,; Markcumanshvlli 06wuit n00OepHcCUBAEMbLT
06vem onepamusHoli namamu: ne menee 16 ['baim;
O6wverm SSD nakonumens: ne menee 240 I'batim;
becnposoonas caasev: Wi-Fi; Koauwecmgo ecmpoennoix
(6 kopnyc nopmog USB: ne menee 2, uz komopuix ne
wmenee [ domicno 6oime USB ¢epcuu ne nuce 3.0,
Paspewenue 636-kamepol, Mnuxcens: ne menee 0.3;
[Bempoennviil muxkpogon; Knasuamypa c packradkou u
wapkupoexoti knasuw QWERTY/HI[YKEH;
ITo0deporcka cmanoapmos becnpoeooHOt CeA3U:
802.11a/b/g/n/ac; Ilpouzsodumenvuocme npoyeccopa
(suauenue noxazamens « CPU Mark» no mecmy « Laptop
& Portable CPU Perfomances
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanunue manunynamopa msiuis 6
Womnnekme: da; Ycmanosaennas onepayuonian
cucmema ¢ 2paghueckuM nosib308ameNbCKUM

unmepgheticom, caedenUst 0 KOMopom GKAIOYEHbL 8

1.00




n/m

HanmenoBanune
o6opynosanus (PBIO)

KpaTkne npuMepHble TEXHHYECKHE
xapakTepuctukn (PBI1O)

Eavanna
HIMEpeHUs

KoJinyecrBo

COUNDLIL peecmp POCCULCKUX NPO2PamMm Onsl
SAEKIMPOHHbBIX GOIYUCTUMENbHEIX MAUUH U 6A3 OHHBIX,
Yemanoenennwiii naxem oguchozo npozpammuo2o
0becneuenus, COBMECMUMO20 C YCMAHOBIEHHOT
onepayuonHol cucmemon, c6e0eHUs. 0 KOMOpom
GKAIOYEHbL 8 eOUNBLT peecmp POCCUUCKUX NPOSPAMM OJIA
DAEKIMPOHHBIX BLIYUCTUMETbHBIX MAWUH U 6A3 OQHHUBIX.

MDY (npunmep, cranep,
wkonup) mun 2 (Pabouee
Wecmo nedacoea)

Tun yempoticmsa: MnozoghynkyuonansrHoe yemporicmeo
(MDY); Lgemnocme newamn: uepHo-benas,
Texrnonozus newamu: nekmpoepaguueckas (azepHas,
cgemoouoduas);, Popmam newamu: ne menee A4, Tun
cKanupoBaisl; NPOMAICH LI/ NIAHUWEMHbIT,
(BosmooicHocmy cKanupoBanus 8 popmamax: He MeHee
4; Cnocob nooxmouenus: LAN, Wi-Fi USB

uim

1.00

\Hoymbyx mun 1
(Pabouee mecmo
obyuarowecocs)

Dopm-paxmop: noymbyk, Pazmep ouazonanu: He
wmenee 15.6 owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Ob6wuii obvem
VCIAHOBNIEHHOU ONEePamUBHOU NaMAMU. He Meuee §
F6aiim; Maxcumansuuiil 06uguil nOOdeporcugaemvlii
06Bvem onepamugnol namsimu. He menee 16 'baiim,
Obwvem SSD naxonumensn: ne menee 240 I'daiim,
ibecnpogoonasn cease: Wi-Fi; Konuuecmeo acmpoentbix
@ kopnyc nopmog USB: ne menee 2, us komopuix ne
wmenee [ 0omicno bbme USB gepcuu ne nuce 3.0,
Paspewterue 836-kamepui, Mnuxceno. ne menee 0.3,
Bempoennetii mukpoghon; Knaguamypa ¢ packnaadkoil u
mapkupoexoii knaeuw QWERTY/HI]YKEH;
ITodoepocka cmandapmos 6ecnposoOHol CBA3U:
802.11a/b/g/n/ac; Ilpoussodumensnocme npoyeccopa
(3nauenue noxasamens « CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomancen
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuyue manunyiamopa moliib 8
Komnekme: 0a; YCcmanoeneHHas OnepayuoHHas
cucmema c epaghuyeckum nonb308amenbCKuM
unmepeicom, C8eOeHUA 0 KOMOPOM GKIHOHUCHbL 8
leOuHbIll peecmp pOCCUTICKUX NPOSPAMM O
DAEKIMPOHHBIX GLIYUCTUMENOHBIX MAWUH 1 6A3 OAHHBLX,
Yemanosnennviii nakem oghucHozo npospammnozo
0becneuenus, CoBMeCmuMoz0 ¢ YCMaHO8IeHHO
ONEePaAyUOHHOU CUCEMOU, CBEODEHUS 0 KOMOPOM
BKATOYEHbL & COUHBLI PeeCmp POCCUTICKUX NPOSpaAMM Ol
BACKMPOHIBIX BbIYUCTUMENLHBIX MawiuN y 6a3 OanitelX,

12.00

\Haywnuxu (Pabouee
mecmo obyuarnuezocs)

Tun: norHopasmepuuie

12.00

Tnanuem

VIuazonane sxpana: ne menee 10,47 diotimos,
onepamusHas namsamo. he menee 3 16, sec: ne bonee
600 epammos

uim

13.00

HamMenoBanue paznena:
"[Ipe3eHTallMOHHOE
obopyaoBaHue"

HnmepakmugHbvlil
KOMWICKC C
BbLUUCTUM EAbHBIM
610KOM U MOOUNLHLIM
Kpennenuem

Himepaxmueroli KOMANEKC C 8bIYUCTUMEAbHBIM
OA0KOM U MOOUNBHBIM KperieHuem 00J1ICeH
COOmBEmCcmEo8ame CnedyiouuM MEexXHUYECKUM
impeboganusm: Pasmep ouazonanu: ne menee 74
0101iMo8, Pazpeuienue IKpana no opusonmant. He
wernee 3000 nuxcenen: Paspewenue sxpana no

gepmukanu: ne menee 2100 nuxceneu; Iloodepacka

1.00

1



Ne HaumenoBanue KpaTkne npumephbie TeXHHYECKAE Ennnunna Koumieer
obopynosauus (PBIIO) xapakrepucruky (PBIIO) HIMEPEHHn| "j‘_‘ffi‘ff

paspeutenusn 3840x2160 nuwceneii (npu 60 I'y): da;
Hanuwue acmpoennoli akycmuieckoi cucmemst: 0a;
\Konuuecmso mouex kacanus. ne menee 20, Boicoma
CpabamelGaHUA CEHCOPA OM NOBEPXHOCHU IKPAHA. HE
bonee 3 munrumempos;, Bpems omknuka cencopa
kacanus: ne bonee 10 munnucekyno; Bcmpoennvie
hynKyuu pacnosnaganus 06veKmos Kacanua: 0a,
IKonuuecmeao nodoeporcusaemslx cmunycos
00HOBpemenno: He menee 2; Bosmooichocmp
nookmouenus xk cemu Ethernet npogoduvim cnocobom:
Va; Bozmosicnocms nodkuovenusn k cemu Ethernet
6ecnposodnbim cnocobom (Wi-Fi): oa; Boamosicnocme
UCNONIB306AHYS TA0OHU 8 KAUECMEEe UHCIMPYMenma
cmupanus: 0a, Hanuyue unmezpuposantozo oamvuxd
OCBeUeHHOCMU 0N AGMOMAMUYECKOU KOppeKyul
lapkocmu nodceemku. 0a; Hanuwue gynkyuu
bechpogoOHOl hepedauu u30bpadsceHus ¢ ycmpoucms
Ha 6aze OC Windows: 0a; Hanuvue pynxyuu
DecnposoOnoll nepedavy usobpadicenus ¢ ycmpoucms
Ha 6aze OC MacOS: 0a; Hanuyue pynrkyuu
6eChpogoOHOU hepedauu u300PaNCeHUs ¢ YCmpoticms
wa baze OC i0S: 0a; Hanuuue ynxyuu 6ecnpogoonoi
nepedauu u306paxcenus ¢ yempoticme na 6ase OC
Android: 0a;, BoamooicHocms YOanenHo20 ynpagieHus u
MoHUmMOpuHea: 0a, Hanuvue kpenienus 6 Komniekme.
Va; Hanuuue cnoma na kopnyce 018 yYCmAano6Ku
OOROIHUMENIbHO20 BHIYUCIUMENbHO20 baoka: 0a;
Maxcumanshenii nodoepocusaemviii 0bvem
ONepamueHoll NamMamy 0ORONHUMENbHO20
BIUUCTUMENBHO20 GnoKa: He menee 8 [6;
\Maxcumanerviii noodepacusaemvlli 06vem HaKonumens
l()OHOJIHumeJIbHOZ() BLIMUCTUMENbHOCO ONIOKA: He MeHee
128 I'6, Pazvem Oast noOKmoueHUs OONOIHUMETbHOSO
lebivuCaUMEnbI020 BAOKA C KONMAKMAMU
DAEKMPORUMANUS GolHUCIUMETBHOZ0 BROKA OM
6CmpoenH020 60KA NUMAHUS UHMEPAKMUBHO20
KOMNAEKCA U KOHMAKMamu On8 ROOKAIOHeHUA
yugpposoeo sudeocuznana u USB 0ns nooxnioyenust
cencopa kacanus: Hanuyue, [IpousgodumensrHocme
npoYeccopa OONOIHUMENLHO20 GBIYUCIUMENbHO20 BROKd]
(snauenue noxkazamens «CPU Mark» no mecmy
«Desktop CPU Perfomancen
https.//www.cpubenchmark. net/desktop. htm! wru no
imecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html): ne menee
7000 eounuy, Paspewenue na euixode sudeoadanmepa
BuIYUCIUmMEnbHOZ0 BA0Ka hpu pabome ¢
UHMepaKMUBHbIM Komniekcom: He menee 3840 x 2160
nuxcenei npu 60 I'y;, Haruvue y Oononnumensrozo
ebIyUCIUMENbHO020 OAOKA Becnpo8oOH020 MOQYIs Wi-Fi
e nuxce 802.11a/b/g/n/ac; Maxcumanvibiii ypogeis
wiyma npu pabome OONOIHUMENBHO20
goruucIumenshozo onoka: ne 6onee 30 06A; Hanuuue ¢
KOMPIICKIEe MOOUTOHO2O MEMANNUNECKO20 KPENTEH s,
0Oecneuusaionez0 03MOICHOCHbL HaNONLHOT
VCHAHOGKY UHMEPAKIMUBHO20 KOMNAEKCA, C
nepedsusicHot KoNecHoU 6a30T U BO3MOMNCHOCMBIO
uKCayuu Kojec 08 UCKIOUEHUA HENPOU3BONbHOSO




z

n/

=

HanmeHoBaHue

o6opynosanus (PBITIO)

KpaTtkune npuMepHeie TexHHYCCKNE
xapakrepuceruxu (PBIIO)

Enuunua

HU3MEpeHud

KoJsimgecrBo

osuoicenust; [{pedycmanognennas ORepayucHHas
cucmema ¢ epagpuyeckum nonb306amenbCKum
uHmepeticom, obechewusaowas pabomy
pacnpocmpanentvlx 00pasosamensHuix u
obwecucmemnblx npunodcenuti: Hanuvue; OyHxyus
bpaguuecrkozo kommenmuposanus nosepx
MPOU3BOIBHOZ0 UI0OPAdCEHUS, 8 INOM HUCTE OM
ustIecKU NOOKIOUEHHOZ0 UCIOYHUKA BUOEOCUSHANA!
Hanuuue; HHmezpuposanuslll 6 NONbI0BAMENbCKUL
unmepgetic yukyuonan npocmompa u pabomvi ¢
ipaiinamu ochognbix popmamos ¢ USB- naxonumeneii
un cemego20 cepsepa: Hanuvue;, Humeepuposannvie
icpedcmea, obecnevusalowue credyiowuil PYHKYUOHaN!
— cozoanue MHOZOCIMPAHUYHBIX YYeOHbIX 3aHAMUT ¢
UCHONB30BAHUEM MEOUAKOHMEHMA PAITUYHBIX
ihopmamos, — coszdanue Haonuceli U KOMMeHmapues
MOBEPX 3QNYUj eHHBIX RPUAONCEHUN, ~— PACRO3HABAHUE
Ducyp u pykonucHo20 MekCma (PYceKuil, AHZNUICKUY
F36IKU), ~— HARUYUE UHCIMPYMEHTNOE PUCOSAHUS]
Peomempuueckux gueyp u nunutl. Bempoennuie
DYHRYUU: — 2eHepamop CAYYalinblX Yucen, —
KANLKYAAMOp, — 9KPAHHASA Kiasuamypa, — maimep, —
pedakmop mamemamuieckux Gopmyn. nexmponnoie
Mamemamuyeckue UHCMPYMEHmMbl. — YUPKYIb, —
yeonbHuK, — aunelra, — mpancnopmup. Peocum
«6eNnotl OOCKU» ¢ BO3MOICHOCIMbIO CO30AHUA 3AMEMOK,
pucosanus, pabomui ¢ mabauyamu u 2paguKkamu;
Hanuyue. Hmnopm ¢aiinoe popmamos: PDF, PPT,
PPTX

W

HawmeHosaune pazaena:
" JIONOSTHHATENLHOE
obopyaosanne”

‘HanmeHoBanue pa3znena:
"Mebens”

\Komnnexm mebenu

Yuebnan mebenv: cmon-mpancghopmep-mpaneyus 12
wim cmynvsi 12 wim mebenv 0aa nedazoea: cmon 1 wm,
cmyr | wm

KOMHWIEKM

1.00

Haumenor

aHue nanpasneuus: "lpezpammuposanue na aisike Python”

HaumMeHoraHue paziena:
"TIpodusibHoe
obopynoBanue”

Hoym@yx mun 1
(Pabouee mecmo
nedazoea)

Dopm-paxmop: noymbyk; Pasmep ouazonanu: ne
wenee 15.6 owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii obvem
chmauoeﬂennoz? onepamuBnol Namamu: ne mevee 8
I6aiim; Maxcumanbroii 06wuii noodepacueaemolii
06vem onepamugHol namamu: ne menee 16 [6aiim;
O6vem SSD naxonumens: ne meree 240 I'6atim;
becnposodnas cease: Wi-Fi; Konuuecmso scmpoentolx
6 Kopnyc nopmoe USB: ne menee 2, u3 Komopuix ye
Wwenee 1 donodicno 6uime USB eepcuu ne nuoice 3.0;
\Paspewenue 626-xameper, Mnukcens: ne menee 0.3;
Bempoennwiti mukpoghon,; Knasuamypa c packnaokoi u
aprupogxoti knasuw QWERTY/HIIYKEH;
(ITo00epacka cmandapmos becnpogodiioll CeA3U:
802.11a/b/g/w/ac; Ipoussodumensnocme npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomancey

utm

1.00




Ne Haumenosanune

n/njo6opyroanus (PBI1O)

KpaTkue npuMepHbie TeXHUYeCKue
xapakrepuctuky (PBI1O)

Eavnnna
uMepeHust

KoJimn4uecrBo

http://'www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue manunyasmopa moluib 6
Komnaexkme. 0a;, Ycmaroénennas onepayuonHas
cucmema ¢ apaguueckuM noL308ameNbCKUM
unmep@eticom, CeeOeHUA 0 KOMOPOM BKIIOYEH ] 6
eOuHvlil peecmp poccuiickux npocpamm O
ONEKMPOHHBIX GOIYUCIUMENDHBIX Mauiun U 6a3 OanHbIX;
Yemanosnennoiti nakem oucnozo npo2pamMmnozo
0becneneHUs, COBMECINUMOZ0 € YCMAlO8NeHHOU
ONePAYUOHHOT CUCHEMOT, CREOEHUSL 0 KOMOPOM
GKIIOUCHbL 8 COUHBITI peecmp POCCULICKUX NPOZPAMM O
DACKMPOHHBIX GLINUCTUMENbHBIX MAWUH U 6A3 OAHHBIX.

WEB-kamepa (Pa6ouee
Wmecmo nedazoea)

Mukpoghon: Hanuuue, agmomMamuieckas QOKyCUpoOsKa.
Hanuuue

uim

1.00

MY (npunmep, crkanep,
konup) mun 2 (Pabouee
ecmo nedazoza)

Tun yempoucmea: Muozoynrxyuonanenoe yempoiicmgo
(MDY); Lisemnocme newame: uepro-benas,
Texronozust neyamu: 3nexmpozpaduueckas (1azepras,
c8emoduoduas);, Popmam nesamu: ne meree A4; Tun
CKAHUPOBAHUSL: NPOMSANCHBII/ IIAHUEMHBLU,
\BO3MOJICHOCb CKANUPOGANUS 8 DOpMAMax. He MeHee
A4; Cnocob nooxnouenus. LAN, Wi-Fi, USB

um

1.00

Hoymb6yx mun |
(Pabouee mecmo
obyuaiowezocs)

Dopm-pakmop: Hoymbyk, Pasmep ouazonanu: ne
menee 15.6 owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCMAHOBNEHHOT ONEPAMUBHOT naMamu: He MeHee §
I6aiim; Maxcumansnuiii 0bwuii noddepoicugaemulii
06vem onepamugHoll namamu. He menee 16 I'batim,
O6vem SSD naxonumens: ne menee 240 I'baiim;
becnposoonas ceasze: Wi-Fi; Konuwecmso écmpoennulx
6 kopryc nhopmog USB: ne menee 2, usz komopeix e
wenee I 0onocno 6eimv USB sepcuu He nuoice 3.0,
Paspewenue ga6-kamepol, Mnuxcens: ne menee 0.3;
Bempoennwiii mukpopor; Knasuamypa ¢ packiadkoii u
MAPKUPOGKOTL KNAGUL QWERTY/HLIYKEH;
ITod0eparcka cmandapmog HecnpoGOOHOU CEA3!
802.11a/b/g/m/ac; Ilpoussodumeinnocme npoyeccopa
(snauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomancer
http:/'www.cpubenchmark.net/laptop. html): ne menee
5000 eQunuy; Hanuuue Manunyiamopa moiuls 8
komnnexme: 0a; Ycmanogiennas OnepayuorRHas
cucmema c epaguieckum nOAb308AMENTbCKUM
uHmMepgeucom, cee0eHusl 0 KOnOpOM BKIOYEHbL G
eOunbLIl peecmp pOCCUUCKUX RPOSPamMM Ol
DAEKMPOHHBIX BOIYUCTUMETOHBIX MAUUH U 6a3 OaHHBIX,
Yemanoenennutii nakem ogucrHozo npozpamMmnozo
obecneuenust, COBMECMUMO20 € YCMaHOBLEHHOT
onepayuoHHot CUCIEMOT, CGEQEHUA 0 KOMOPOM
GKRIOUECHB 8 COUHBIH PEeCp POCCUUCKUX NPOZPaMM OIS
DICKIMPOHHBIX BbIYUCTUMENBHBIX MAUUN U 6A3 OAHHbIX.

uim

\Hayunurcu (Pabouee
mecmo obyuaiouye2ocs)

Tun: nonnopasmepnuie

wm

12.00

12.00

HanmenoBaHue pasnena:
2 ['Ilpe3eHTallMOHHOE
oGopynoBanme”

\HnmepakmugHslii
KOMHIEKC C
GOIYUCTUMENbHBIM

\HHmepakxmusHblll KOMIAEKC C GbIYUCTUNENbHBIM
ONOKOM U MOOUNBHBIM KPENNCHUEM Q0AdICeH

uim

COOmMEEemcmensans CﬂedymmuM MEXHUYECKUM

1.00




|

Ne Haumenosanmne KpaTkue nmpumMepHble TeXHA4ECKHE Exvnuua

n/njo6opyrosanus (PBIO) xapakrepuctuku (PBI1O) HzmMepeHus RM"%C?O
brokom u MobunblbiM  {mpeGosanusim: Pasvep duazonanu: ne mernee 74 -
Kpennenuem Oroiimog;, Paspeuienue s3xpana no 20pu3oHmani: He

venee 3000 nuxceneii: Paspewenue skpana ho
gepmuranu: He menee 2100 nuxcenen, [loddepiucka
paspewenus 3840x2 160 nuxceneu (npu 60 ['y): 0a;
Hanuyue 6cmpoennoll akycmuyeckot cucmemst.! 0a;
[Konuuecmgo mouex kacanus: ne menee 20; Beicoma
cpabamui@anus CEHCOPA OM NOGEPXHOCINU IKPANA: HE
bonee 3 munnumempos; Bpems omxnuxa cencopa
kacanun: ne onee 10 munnucexkyno; Bempoennuie
(yHKYUYU PACKOSHABAHUS 00BEKMOE KACAHUA. 04,
\Konuuecmso nodoepicueaemplx Cmunycos
0OHOBPEMeHHO.! He Menee 2, Boamooichocme
mooxraouenus k cemu Ethernet npogoonvim cnocobom:
0a, Bozmooicnocme nookniouenus k cemu Ethernet
becnpoeodnsim cnocobom (Wi-Fi): 0a; Bosmoorcnocme
UCNONL30BANUS IAOOHU 8 KAYECMBE UHCMPYMEHMA
cmupanus: oa; Hanuuue unmezpuposannozo oamuuxa
0CgeUuieHHOCMUY 018 ABMOMAMUYECKOU KOppeKyuu
spxocmu nodcgemxu: 0a; Hanuuue gpynrxyuu
6ecnpogoditoil nepedayy U300PaNCeHUs ¢ YCMpotcme
na 6aze OC Windows: 0a, Hanuyue ynkyuu
6ecnpogodnoli nepedayu u306pasicenus ¢ ycmpoucme
na 6aze OC MacOS: da; Hanuuue Qynxyuu
Gecnposodnoti nepedauu uz06pasicens ¢ ycmpoucms
Ha 6ase OC i0OS: 0a;, Hanuyue ynxyuu 6ecnposooroil
nepedauu uzobpaxcenus ¢ yempoticmes na baze OC
Undroid: 0a;, BoamodcHocms yoaneHHozo ynpagienus u
monumopunza: da; Hanuuue kpennenua 6 komnnexme.
0a; Hanuyue cnoma na kopnyce OISl yCmanoeKu
DOnoAHUMENBHOZ0 BBIYUCIUMENbHO20 Droka: Oa;
Maxcumanvnolii hoodepoicusaemviii 06vem
onepamueHoil namamu OOROAHUMEALHO20
Buruucrumenshozo broxa: ne menee 8 I'6;
Maxcumanoreiic noddepacusaemoiii 06beM HAKONUMeENA
0ONOAHUMENBHO20 GLIYUCAUMENDHO20 DNOKA: He Menee
128 I'6; Pazvem Onst nookmouenus 0ONONHUMENbHOSO
BHLUUCAUMENBIO20 ONIOKA C KOHMAKMamu
DICKMPORUMANUs GoiYUCIUMERbHo20 Broka om
aecmpoennozo 6IoKa NUManUs UHMEPaKmuGHO2Z0
KOMNIEKCA U KOHMAKMamu 071 NOOKNOY eHUs.
yughposozo sudeocucnana u USB das nooknoyenus
cencopa kacanus: Hanuuue;, 11pousecoumensHocme
npoyeccopa OONOAHUMENbHOZO BbIHUCTUMENbHO20 GROKA
(anauenue noxkasamens «CPU Mark» no mecmy
«Desktop CPU Perfomancen
https:/fwww. cpubenchmark.net/desktop.htm! unu no
mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): ne menee
7000 eounuy, Pazpewenue na vixode gudeoaoanmepa
euruucTUmensHo20 6noka npu padbome ¢
UHMEPAKMUGHBLM KOMNTEKCOM: He mehee 3840 x 2160
nukceneti npu 60 Iy, Hanuyue y Oonoanumensnozo
GoLUUCAUMENbHO20 O110KA Becnpo8oOH020 MoOyis Wi-Fi
e nuoice 802.11a/b/g/m/ac;, Makcumanenolii yposeHs
uyma npu pabome QONONHUMENbHO20
sLyuCIUmMenvlozo bnoxa: He bonee 30 0bA; Hanuuue 6

omnaexme MOOUTbHO20 MEMAIIUYECKO20 Kpenienus,




i
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Ne HanumenoBanue
n/njoGopyaoesanus (PBI1OQ)

KpaTkue npumepHble TexHudeckne Ennunua

xapaktepucTuxu (PBIIO) W3MepeHusI KoanuecTno

06ecnenusaioiyeco 803MONICHOCHb HANONbHOU
VCImano6KU UHMEPAKMUBHO20 KOMINEKCA, C
nepedaudiCHo KoecHOt 6a30t U B03MOICHOCMBIO
pukcayuy Konec 01 UCKIOUEHUS. HENPOU3BONLHO20
0gudicenust; TIpedycmanognennas onepayuoinas
cucmemda ¢ epauueckum noib308aAMeNsCKUM
unmeppeticom, obecneyusarowas pabomy
pacnpocmpanentblx 06pa308amensHulX i
0Bujecucmemubix NPUROdICenUll: Hanuuue, PyHKkyus
bpaguueckoeo kommenmuposganus nogepx
NPOUIBOABHOZO UZ0OPANCEHUS, 8 MOM HUCTE OM
husuvecku NOOKNOUEHHO20 UCIMOYHUKA BUOEOCUSHANA!
Hanuuue; Hnmespupoaantbiii 6 NONb306AMENbCKUU
uHmepetic GynkyuonHan hpocmompa u pabomel ¢
ipatinamu ocnosnvix popmamog ¢ USB- naxonumeneii
unu cemesozo cepsepa. nanuuue, Humeepuposantvie
cpedcmaa, obecneyugaroyue credyiouuti PYHKYUOHAn:
F— co30anue MHO2ZOCMPAHUYHBIX YYebHbIX 3AHAMUIL C
UCHOTb308AHUEM MEOUAKOHMEHMA PAZIUYHBIX
opmMamos, — co30anue Ha0NUCel U KOMMEHMAapues
MOBEPX 3ANYUJEHHBIX RPUTONCEHUT, — PACRO3HAGAHUE
ipueyp 1 pyKonucnoeo mexcma (pycckuil, AH2AUNCKul
A36IKNU), — HATUYUE UHCIHPYMEHMOG PUCOSAHUS
eeomempuueckux guzyp u aunull. Bempoennvie
DYHKYUU: — 2eHepamop CAYHALHBIX Yucen, —
’Kaﬂb}(yﬂﬂmt)p, ~— IKPAHHAS KIaguamypa, — maimep, —
PEOAKMOp MAMEMAMULECKUX opMyn. Dnekmponiisie
MaAmeMamuiecKue UHCIPYMEHMbL. — YUpPKyilb, —
20NIbHUK, — JUHelKa, — mpancnopmup. Peoicum
«Oenoll OOCKUY C BOIMOJICHOCHIBIO CO30aNUA 3AMEMOK,
pucosanus, pabomel ¢ mabnuyamu u epaguxamu.
wanuute. Umnopm paiinos popmamos: PDF, PPT,
PTX

HaumenoBanue paznena:
" JlonosIHNTENIbHOS
o6opynosanue”

Haumenopanue pazaena;
"Mebean"”

rKOMnﬁeKm mebenu

Yuebnas mebenv: cmon ywenuneckuti 12 wm., kpecna
Kkomnviomepnvle 12 wum mebenv 015 nedazoza: cmoa 1
wim, cmya | wm, cucmemvl Xpanenus: cmeanaoic { wm

um

1.00

HaumenoBanune

Hanpaejennsi: "Kubepzuzuena u paboma c 6orbmumu OaHHbMU'

’

HaumMenoBaHue pa3aena:
"[TpodmnsHOE
obopynoBanue”

Hoym6yx mun 1
(Pabouee mecmo
neoacoea)

Dopm-paxmop.: Hoymbyk; Pasmep Quazonanu: e

enee 15.6 owiimos, Paspewenue skpana: Full HD,
Quad HD wnu Ultra HD; O6wuii o6vem
yCmanosnenHotl onepamusHotl RAMAMu. e menee §
[6aum; Maxcumanvrerii 06wuii noddeporcusaemolii
o6venm onepamusHoli namamu: e meiee 16 'baim;
Ob6wvem SSD naxonumena.: ne menee 240 I'oatim;
Becnposoonas cesize: Wi-Fi; Konuuecmso cmpoenuolx
6 kopnyc nopmog USB: ne menee 2, uz komopuix He
wenee 1 donocno 6utme USB sepcuu ne nuoice 3.0;
Paspewenue g30-xamepol, Mnuxcens: ne meunee 0.3,
\Bempoenuviit mukpogon; Knasuamypa c packnadkoii u

L

uim

1.00

mapxuposkoti kiasuw QWERTY/HLYKEH,




Ne Haumenoraume
n/m o6opynosanus (PBI1O)

KpaTkue npumepHble TeXHHUeCKNE
xapakrepuctukv (PBIIO)

Eaununa

u3MepeHus

KosmuecrBo|

UTo00depacka cmandapmos 6ecnposodHol ces3u:
802.11a/b/g/n/ac; [Ipoussodumenviocme npoyeccopa
(snauenue noxazamenst « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomances

it /fwww.cpubenchmark.net/laptop. itml): ne menee
5000 eounuy, Hanuvwue Manunynamopa mvluib 6
Komnaekme: 0a; Ycemanoenennast onepayuonnast
cucmema ¢ 2paduueckum NoIb308ameNbCKUM
unmepeticom, ceedeHls 0 KOMOPOM BKIIOUEHbL 6
eOuUnbLIl peecmp pOCCUIICKUX NPpoZpamm 01A
DACKMPOHHBIX 6LIYUCTUMENBHBIX MAUUH U 63 OQHHBLX,
Yemanosnennblii nakem oQucHoz0 npozpammHozo
oGecneuentis, COBMECIMUMOZ0 C YCMAaHOBNEHHOU
onepayuonHoti Cucmemot, c8e0eHlst 0 KOMOpoOM
BKIHOYEHbE 8 COUHBIT PEECTp POCCUICKUX NPOZPAMM 05
DAEKMPOIHBIX BLIYUCTUMEbHBIX MAWUH U 03 OAHHBIX.

WEB-xamepa (Pabouee
mecmo nedazoza)

\Muxpodon: naruuue, asmomamuyeckas PoKyCuposKa:
Hanuue

um

1.00

Hoymbyx mun 1
(Pabouee mecmo
obyuaiowye20cs)

Dopm-pakmop: Hoymbyk; Pasmep ouazonanu: ne
menee 15.6 Owiimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCmanoenenHoll onepamusHotl namamu: He menee 8

[ 6aitm; Maxcumanonulii 0bwuii noodepoicusaembplii
06vem onepamueHol namamu: we menee 16 I'datim;
Obvem SSD nakonumens: ne menee 240 I'baiim;
\becnposoonasn ceasv: Wi-Fi; Konuwecmso ecmpoennblx
6 kopnyc nopmos USB: ne menee 2, us komopuix ne
menee | ooncno 6oime USB eepcuu ne nuoice 3.0;
Paspeuienue ¢a6-kamepol, Mnuxcens: ne menee 0.3,
\Bempoennwisi mukpogpon; Knasuamypa c packnaoxoii u
wmapruposkoii knacuw QWERTY/HLYKEH;
TToooepaicka cmandapmos becnpoGoOHOT CEA3U:
802.11a/b/g/m/ac; Hpoussooumenvnocms npoyeccopa
(snavenue noxasamens « CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomance»
hitp.//www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanunue Manunyasmopa mviuib 6
Kommnexme. 0a; Ycmanoeiennan onepayuonian
cucmema ¢ epaputecKum nonb306amenbCKUM
unmepgheiicom, caedenus 0 Komopom GKIIOYEHbl 6
eOunbIll peecmp poOCCUTICKUX RPOSPAMM OJist
PAIEKMPONNBLX GELYUCTUMENDHBIX MAUUH U basz oannvx;
Yemanoenennvlit naxem oucho2o npoepammnozo
06ecneuenus, coeMecmumMoz0 ¢ YCManoBaeHHoH
onepayuornoll CuCmeMot, C8e0eHUsa 0 KOMopoM
BKAIONEHbL 8 OUHBIT PEeCmP POCCUICKUX NPOZPaMM Onst
DAEKMPOHNLIX GHIYUCIUMENbHBIX MAWYH U A3 OGHHbLX.

utm

12.00

Haywnuxu (Pabouee
Wmecmo 0byuayezocs)

Tun: ROTHOPASMEPHbIE

wm

12.00

HanmeHoBaHHe paszerna:
2 |'TIpe3eHTallMOHHOE
obopynosanue”

Humepaxmugusiii
komnnexc ¢
BolYUCTUMENBHBIM
ONOKOM U MODUNbHBIM
Kpennenuem

\HnmepaxkmusHelii KOMIIEKC ¢ 6bIYUCIUMENbHBIM
6710KOM U MOBUTbHBIM KDERIEHUEM QONHCEH
coomeemcmgogame cAeOYIOu UM MEXHUYECKUM
mpebosanusim: Pazmep ouaconanu: ne menee 74
Orotimos, Paspewernue sxpana no 20pusonmanu: He

enee 3000 nuxceneii: Paspewenue sxpana no

utm

1.00
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n/u

Haumenosanue
o0opyaosanus (PBI1O)

KpaTkue npuMepHbie TeXHHYECKHE
xapaktepuctuky (PBI1O)

Ennﬂnua—[
KosmmuecTro
UMepeHus

sepmuxanu: ne meree 2100 nuxceneui; IToddepicka
paspeuienus 3840x2160 nuxceneii (npu 60 I'y): 0a;
Hanuuue scmpoennodi arycmuveckoll cucmemvl: 0a;
Konecmao mouek xacanus: ne menee 20; Buicoma
cpabamui8anist cencopa om HOBEPXHOCINU IKPAHA, He
bonee 3 munnumempos; Bpems omxnuxa cencopa
kacanus. He bonee 10 munnucexyno, Bcmpoennbvie
hynkyuy pacnonasanun 06beKmos Kacanus: 0d;
\Konuwecmao nodoepacusaemolx Cmunycos
0OHOBpemenno. He menee 2; BosmooicHocmy
nooxaouenus k cemu Ethernet npogoonsim cnocobom:
0a, Bosmoxcrocme nookiouenus k cemu Ethernet
6ecnposodnvim cnocobom (Wi-Fi): oa; Bosmoocnocmo
1CHONB30BAHUS TA0OHY 8 KAYECmEe UHCMPYMEHma
cmupanus: 0a, Hanuyue unme2puposaniozo 0amiuka
ocsey eHrnoCmu OISt AGMOMAMUYECKOT KOppeKyuu
laprocmu nooceemku.: 0a, Hanuuue gynkyuu
6echposodnoil nepedayu u30oPadICeHUs ¢ yCMpoUCme
wa 6aze OC Windows: da; Hanuuue ¢ynxyuu
GecnposodHol nepedaiu u300PadIcenus ¢ yempoicms
na 6aze OC MacOS: da; Hanunue pynxyuu
Gecnpoaodnoti nepedayu u30bpasicens ¢ ycmpoucms
a 6aze OC i0S: oa; Hanuuue gpynxyuy 6ecnpogooHoil
nepedauu usobpasxcenus ¢ ycmpoticme na baze OC
Undroid: da; Bosmooicrocme yOaneHnozo ynpasaenus u
Monumopurea: da; Hanuuue kpennenus 6 Komniexme:
0a, Hamuuue cnoma na kopnyce Oas yCmaHo6KY
OOROAHUMENBHOZO BLIYUCTUMENbHO20 OA0KA: Oa;
\Makcumanobuetiit HOOdepxcucaempiti 06vem
OnepamueHol RAMAMYU OONOTIHUMENLHO2O0
suruucnumensnozo 6aoka; ve menee 8 I'o,
Marcumansneiii noddepicugaemsiii 00bem HaKonumes
DOROTHUMENBDHOZ0 BBIYUCTUMENbHO20 DIOKA: He MeHee
128 I'6; Pasvem 0ns noOKMOYeHUs QONOTHUMETBHOZO
BOIUUCTUMENbHO20 ONIOKA C KOHMAKMAMU

5 AEKMPONUMAHUA BLIYUCIUMENBHO20 B10Ka OM
BCMPOenHo20 BroKa NUMAHUA UHMEPAKMUBHO20
KOMAAEKCA U KOHMAKMAaMu 05t ROOKIOHEHUS.
yuppogozo sudeocuznana u USB 013 nooknovenus
cencopa kacanus: nanuyue; TIpoussooumensHocme
Mpoyeccopa QONOIHUMENLHO20 BbIHUCTUMENLHO20 10K
(znauenue noxasamens « CPU Marky» no mecmy

« Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop. htmi unu no
mecmy «Laptop & Portable CPU Performance»

https. /fwww.cpubenchmark.net/laptop. html): ne menee
7000 edunuy, Paspewenue na guixooe udeoadanmepa
GuIYUCTUMENbHOZO0 BA0KA NpU pabome ¢
uHmepaKmuGHoIM Komnaekcom. He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuyue y 0onoanumensHozo
uruucnumenbro20 610Ka 6ecnpo8oOn020 MOOyAs Wi-Fi
e nuorce 802.11a/b/g/m/ac; Makcumansnuiii ypogeno
utyma npu pabome QONOTHUMENbHO20
ebiuuciumenvioco Gaoka: ne bonee 30 0bA; Hanuuue s
KOMPAEKME MOBUNLHO20 MEMANNUYECKO20 KPENACHUA,
0becne usarneco 803MOACHOCHb HANOAbHOU
ﬁ/cmauoehﬂu UHMEPAKMUBHO2O KOMAAEKCA, C

I

epedsudICHOU KOAECHOH 6A30U U 803MONCHOCHbIO
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HaunmeHnoBanue

n/n o6opynosanns (PBIT0)

KpaTkne npumepHsle TeXHHYECKHe
xapakrepucruku (PBI1O)

Enpunna

puxcayuu konec 015 UCKMOUEHUSL HERPOUZBONbHO20
Deudicenus; [Ipedycmanogiennast onepayuoniias
cucmema ¢ epauueckum nolb308amebeKuM
unmepgeticom, obecnevugarouas pabomy
pacnpocmpanennelx 0GpazoeamensHbix u
0buecucmemnbIx NPURONCEHUi. Haiue, OyHKYUs
epauneckoz0 KOMMEHMUPOSAHUA HOGEPX
IPOU3BONLHOZO UIOOPANCEHUA, 8 MOM HUCHe OM
(DusULECKI NOOKTIOUEHHO20 UCOYHIUKA BUOLOCUSHANA.
Hanuyue; Humezpupoeanwlil 6 NOIb308amensCKUli
unmepetic gynkyuonan npocmompa u pabomei ¢
\paiinamu ocriosnerx gpopmamos ¢ USB- nakonumenetl
unu cemegozo cepeepa: Hanuwue, Hnmeepuposannvie
cpedcmaa, obecnevusaoyue Credyiowut QYHKYuona:
— cO30aHue MIOZOCMPUHUYHBIX Y ebHbiX 3aHAmUI C
UCHONB308AHUEM MEOUAKOHMERMA PASTUUHBIX
hopmamos, — cozdanue Haonucel ¥ KOMMEHMAPUes
N0BEPX 3ANYU|EHHBIX NPUSONCEHUT, — PACNO3HAGAHUE
Queyp U pyKOnUCHO20 mekcma (PYccKuti, AHAUICKUL
SI3IKU), — HATUYUE UHCIMPYMEHNO8 PUCOBAHUSA
eomempuieckux Queyp u auHul, Bempoennsie
\Dynryuu: — zenepamop cryuaiineix yucen, —
kanexynamop, — sxpanias kiaguamypa, — maimep, —
pedakmop mamemamuueckux opmyn. IneKmpoHHsle
MAmMeMamuyecKue UHCMPYMeHmpl: — YUpKyib, —
Y20NIbHUK, — JIUHeliKa, — mpancnopmup. Peoicum
«6enott 00CKUY ¢ 8O3MOMCHOCMbBIO CO30AHUS 3AMEMOK,
pucoganus, pabomel ¢ MabAUYAMU U 2PAPUKAMU:
Hanuuue. Hvmnopm daiinoe popmamos: PDF, PPT,
PPTX

n3vepenns

J—— ey

KoaungecrBo
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aUMEHOBaHHE pa3lea;
" JlononHUuTENLHOE
obopynoBaHue"

HanmenoBanue paznena:
"Mebenn"

Komnnexm mebenu

Yuebnasn mebens: cmon yvenuueckuti 12 wm., kpecna
Kkomnbiomepnvie 12 wum mebens 0na neoazoza: cmon |
wim, cmyn 1 wim, cucmemvl xpanenus. cmeanaoic 1 wm

uim

1.00

Hanmenosanne nanpasienusi: "Anzopummura u aozuxa’’

Haumenosanue paszgena:
"ITpodunbroe
o0opyaoBanue”

¢

\Hoymb6yx mun 1
(Pabouee mecmo
neoazoza)

Dopm-hakmop: noymbyk, Pazmep ouazonanu: He
wmenee 15.6 owoimos;, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii o6vem
VCmanogneHHol onepamueHoul namsmu. He mexee 8

[ batim; Maxcumansieii 00wuit noddepoicugaemulii
oObem onepamueHol namamu: ne meree 16 [baiim,
O6wvem SSD naxonumensa. ne menee 240 I'baiim;
\becnpogoonan cesase: Wi-Fi; Koauuecmso ecmpoenmsix
6 kopnyc nopmos USB: ne menee 2, uz komopuix ne
menee | donocno 6eime USB aepcuu He nuxce 3.0,
Paspewenue esb-kamepet, Mnuxcens: ne menee 0.3;
Bempoennoitl muxpodon;, Knaguamypa c packradxou u
\apkuposkoti kiaguu QWERTY/HIIYKEH;
T1o00eporcka cmandapmos 6ecnpoBOOHON CA3U.
802.11a/b/g/n/ac; [poussodumensrnocme npoyeccopa
(3nauenue nokazamena « CPU Mark» no mecmy «Lapto

um

1.00




Z

HaumenoBanue

n/njoGopyaopanus (PBIT1OQ)

KpaTtkue npumepHbie TeXHHUECKHE
xapakTepucruku (PBIIO)

Exnnuna
H3MEPeHHs!

Konuuecrso

& Portable CPU Perfomance»

hitp: /[/www. cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuuue manunynamopa Mvitts 8
Kommiekme: 0a, Ycmanoenennas onepayuonHas
cucmema ¢ epagpuneckiim noIb308amMensCKUM
unmepgeticom, ceedents 0 KOmopOM GKNIOYCHbL 8
leQuNbLT peecmp POCCULICKUX HPOZPAMM 075
PACKMPOHHBIX GbIYUCTUMENHBIX MAULUH U OA3 OGHHDLX,
Yemanosnennverti nakem o@ucHozo npoepammno2o
06ecneuenus, COBMECMUMO20 C YCMAHOGNEHHOT
ONePAYUOHHOU CUCIMEMOT, CBEOCHUS O KOMOPOM
BKNIIOUEHbL 8 EOUHBII PEECMP POCCULICKUX NPOZPAMM Ol
DAEKMPOHHBIX BLINUCTUMENLHBIX MAUWUH U 6A3 OQHHBIX.

WEB-xamepa (Pabouee
wecmo neoazoza)

Mukpoghon: Hanuuue, asmomamuieckas poxKycuposxka.
Hanuuue

wm

1.00

\Hoym&yx mun 1
(Pabouee mecmo
obyuaioyezocs)

Dopm-haxmop: Hoym6Oyk, Paszmep ouazonanu: He
venee 15.6 owiimos, Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
yemanosnennoti onepamugnot namamu. He menee 8
I6aiim;, Maxcumanvreiii 06wuii noddepoicusaemorii
0bbem onepamugHol namsimu: He menee 16 I'6aiim;
Qbvem SSD naxonumens: we menee 240 [oaiim;
\becnposoonas céase: Wi-Fi; Konuuecmeo scmpoennuix
& kopnyc nopmoe USB: ne menee 2, us komopwix ne
wmenee | donorcno Oeime USB sepcuu ne Hudwce 3.0,
Paspewenue 826-kamepul, Mnukcens.: ne menee 0.3,
\Bempoennsrii mukpopon; Knasuamypa ¢ packnaoxot u
apruposkoii knasuw QWERTY/HI[YKEH;
[Toooepacka cmandapmog becnpogooHOl céA3U!
802.11a/b/g/n/ac, TpoussodumenvHocmb npoyeccopa
(suauenue noxazamens « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomancen
hittp:/fwww.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuwue Manunynsmopa Mviuts 6
Komnaekme: oa; Ycmanoenennas OnepayuorHHas
cucmema ¢ epagpuyeckum nOIb308aMeNbCKUM
unmepgeiicom, ceedeHus 0 KOmoOpoM K04 eHbl 8
eOUHBIIL peecmp POCCULICKUX NPO2PaMM OAA
BACKMPOHHBIX BINUCTUMENbHBIX MAUIUH U 6A3 OGHHBLX,
Yemanosnennotii nakem oghucnozo npocpammnozo
obecnevenus, COBMeCmuMoz0 ¢ YCHIAHOGICHH O
ONePAYUOHHOT CUCMEMOT, CBEOEHUA 0 KOMOPOM
BKAIOYEHbL 8 eOUHBIT peecmp POCCULCKUX NPO2PaMM Oisl
DAEKIPOHHBIX BLINUCTUMENBHBIX MAUWUK U 6a3 OaHHbIX.

wm

12.00

\Haywinuxu (Pabouee
mecmo obynarowezocs)

Tun: noanopasmeprvie

12.00

HaumeHoBanue pasaena:
2 ['lTpe3eHTallHOHHOE
ob6opynosanue”

H 3

\Humepakmugnol i
komnnexc ¢
BbIUCTIUMENILHBIM
OIOKOM U MOBULLHBIM
kpennenuem

\HHmepaxmugHeili KOMNAEKC C 8bIYUCTUMENDHBLM
OAOKOM U MOOUNBHBIM KpenneHueM 00ndicen
coomeemcmaosame CAedVioWUM MexHu4ecKuMm
mpeboganusim: Pasmep ouazonanu: ne menee 74
Orotimos; Paspewenue skpana no zopusonmanu. ne
menee 3000 nuxcenei. Paspewenue sxpana no
sepmuxanu: He menee 2100 nuxcenei, [looodepoicka

paspewenus 3840x2160 nuxcenen (npu 60 I'y): oa;
[Hafmwue 6CMPOEHHOU AKYCMUYECKOU cucnembl: 4a;

1.00

{
|
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HaunmenoBanmne
obopynoBanust (PBIO)

Kparkune npumepHble TeXHHYCCKHE
xapakrepuctuku (PBIO)

Eannnna

H3IMEpeHU

Koanuecrso)

(Konuwecmso movex kacanus: ve menee 20; Beicoma
cpabamuleaniis ceHcopa Om ROBEPXHOCMU JKPANA. He
bonee 3 munnumempos, Bpems omrnuxa cencopa
wacanus: He bonee 10 munnucexyno, Bempoennvie
byukyuu pacnosuaganus 06vekmos kacanus: 0a;
[meuecmeo ROQOEPIHCUBAEMBIX CINUTYCOG
0OHOBpeMenno: He menee 2; BosmoocHocme
nookmouenus k cemy Ethernet npogodnvim chocobom:
Va; Boamoscnocme nodxmouenus k cemu Ethernet
6echposodnbim cnocobom (Wi-Fi): 0a; Bozmoocnocms
UCHOALI0BAHUS NAOOHY 8 KAYECMEE UHCIMPYMEHMA
cmupanus: 0a; Hanusue unmezpupogannozo 0amyuxa
loceeyennocmu 0N ABMOMAMUUECKOU KOPPEKYUU
lsaprocmu nooceemxu. Oa; Hanuuve Qynxyuu
becnpodoOHON hepedauu u30bpasicens ¢ ycmpoicms
Ha 6aze OC Windows: da;, Hanuuue gynxyuu
6ecnpogodHOl hepedauu u3o6paxXceHts ¢ Ycmpoucms
na 6aze OC MacOS: oa; Hanuuue ¢ynxyuu
becnpogodHoll nepedayu usobpadicenus c yempoiicms
na aze OC i0S: 9a; Hanuuue dhyuxyuu 6ecnpogoduoi
nepedayu uzobpacenus ¢ ycmpoucmes Ha 6aze OC
Android: 0a; Bosmooicrocme yoanennoco ynpagnenus u
wmonumopunza.: 0a;, Hanuvue kpennenus 8 Komnnekme:
0a; Hanuuue cioma na kopnyce 01 ycmaHosKu
DONOTHUMENBHO20 ELIYUCIUMENbHO20 OA0KA: 04,
MaxcumanvHerti noddepoicugaemvlii 06vem
OnepamuBHOU NAMAMU QONOTHUMENLHOSO
ebluUCIUmMENbHO20 bn0Ka: He Meree 8 16,
\Makcumanerbrii no00epocueaemulii 06vemM HaKonumens
DONONHUMENBHOZO GBIYUCTUMENBHOZO BIOKA: He Melee
128 I'6; Pazvem 015 noOKkiouenus 00nOJIHUMENbIIO20
GLINUCTUMENBHOSO BIIOKA € KOHIMAKMAaMU
DIEKMPONUMAHUSL BLIYUCAUNIENbHO20 ONIOKA OM
GCMPOCHHOZ0 GNIOKA NUMAHUA UHMEPAKMUSHO2O0
KOMRIIIeKCa U KOHMAKMAamMu 0118 NOOKIOYEHUs]
yugposozo sudeocucnana u USB 0nst nodkniovenus
ceHcopa Kacanua: Hanuyue; IpousgodumenvrHocmy

(znauenue noxasamens « CPU Mark» no mecmy
«Desktop CPU Perfomancey
https://www.cpubenchmark.net/desktop. htm!l unu no
mecmy «Laptop & Portable CPU Performance»
https://www. cpubenchmark.net/laptop.html): ne menee
7000 eounuy, Paspewienue na guixode gudeoadanmepa
lebruucIUmensHo2o 6noka npu pabome ¢
UHMEPAKMUBHBIM Komnaekcom: He menee 3840 x 2160
nuxceneii npu 60 I'y;, Hanuuue y donoanumensnozo
geryucIumenvHo2o 6noka becnpoeodnozo mooyna Wi-Fi
e nuxce 802.11a/b/g/n/ac;, Maxcumanshwiit yposens
uLyMa npu pabome OOHONHUMENBHOSO
levivucnumensrozo 6aoka: ne onee 30 0bA; Hanuvue 6
Komniexme MOGUTEHOZ0 MEMANIUYECKO20 KPenieHus,
OBeCneuUBaIoN 20 803IMOICHOCMb HONONLHOT
YCMAKO8KU URMEPAKIMUBHO20 KOMNNEKCaA, ¢
NepedsUNCHO KONECHOU 630U U 803MOICHOCBIO
huxcayuu korec 0ns8 UCKTIOYeHUA HENPOUIEONLHOZ0
Oeucenus; [lpedycmarnognennas onepayuonias
CuCmeMa ¢ 2paguyeckum nob306ameeCKuM

npoyeccopa OONONHUMENbHO20 GLIYUCIUMENBHOZ0 ONOKA]

!
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Ne HaunmenoBanue KpaTkne npumepHeie TEXHUYECKHE Eaunnua K OJIHYCCTRO
n/njobopyrosanns (PBIO) xapakrepuctukn (PBITO) H3MEPeHHst
unmepeticom, obecnevugaionas pabomy
PACnpoOCMpaneHublx 06pasoeamentblx u
00UgeCUCMEMHBIX NPULONCeHUY: Hanuwue, DyHKYua
epaPuecKoeo KOMMEHMUPOBAHUS NOGEPX
NPOU3BONLHOZ0 U0OPANCEHUS, & MOM YUCAE OM
(huzunecku NOOKIOUEHHO20 UCMOYHUKA 6UOEOCUZHANA!
Hanuyue;, Humezpupo8anHulii 8 nOMb308aMeNbCKUIL
unmeppetic hynxyuonan npocmompa u pabomel ¢
ipaiiiamu ocnosrbix hopmamos ¢ USB- naxonumeneii
unu cemegozo cepeepa. Hanuuue, Humezpuposannvie
cpedcmaa, obecneyugaromue CredyIouul (YYHKYUoHan:
I~ CO30aHUE MHOZOCMPAHUYHBLX YUebHbIX 3anamuil ¢
UCHONbI0BAHUEM MEQUAKOHMEHMA PATUHHBIX
\bopmamos, — cozoanue Haonucen U KOMMeHmMapues
108epX 3aNYiY EHHBIX NPWIOdICEHUH, — PACNO3HABAHUE
fj)uzyp U PYKORUCHO20 MeKCma (PYCCKUT, aHeUICK U
S36IKU), ~— HanuuUe UHCHMPYMEHINOG PUCOBAHUS
ceomempuyeckux guzyp u aunuil. Bempoennore
Dynkyuu: — cenepamop Cay4aiHbIx ucen, —
KanuKYIAMOp, — IKPAHNAS KIAGUamypa, — maimep, —
peOaKmop MamemMamuieckux hopmyn. neKmpoHHbLe
MamemMamuiecKue uHCmpymMeHmol.: — YupKyib, —
yeosbruk, — aunelixa, — mpancnopmup. Peocum
«6enott 00CKUY ¢ BOIMONCHOCMbBIO CO30aHU 3AMEMOK,
pucosanus, pabomel ¢ mabnuyamu u epaguxamis.
Hanuuue. Hmnopm ¢paiinoe popmamosg: PDF, PPT,
PPTX
iHavmMenoBanue paznena:
3 |"JlononHurensHoE
obopyaoBanue”
4 HanMeHOoBaHuE pa3zaena:
"Mebens"
Yuebnasn mebenn: cmon yuenuyeckuil 12 wim., kpecia
Komnnexm mebenu komreiomepuvle 12 wm mebens 0ns nedazoza: cmon 1 | komnaekm 1.00
wm, cmyn | wm, cucmemvl xpanenus. cmeanadic 1 wm
HanmMenosanue Hanpasaenusi: "Ilpozpammuposanue Ha azvike Java"
IHaumenoBaHwe pa3tena:
1 {"TlpodunbHOE
oGopyoBaHue” N
HavmeHnoBaHue pasaena
2 ['TlpesenTaMonHoe
obopynosanue”
Haumenopanwe paznena:
3 "JononHuTeAbHOE
ofopynosaHue"
4 HaumeHoBauue paszaena
"Meb6esn"”
Haumenosanne HanpapieHusi: "Cucmemnoe aomunucmpupoganue’
[HanmeHoBaHue pasznena: .
1 {"MMpodunsHoe i
oBopynosanue”
HaumeHnoBaHue pasaesa:
2 |"JlononHUTENBHOE !
obopyaoBaHue”
HavMeHoBaHue pa3aena:
3 "KomnslotepHoe

obopynosanue”




Ne Hanmenosanmne KpaTkne npumMepHble TEXHHYECKHE Exnnnuna E(onuqecnz(:
n/njo6opyaoBanus (PBIO) xapakrepucruku (PBIIQ) U3IMepeHus
HaumenoBaHue pasnesna;
4 "TIpe3eHTalMOHHOE o
obopynoBanue"
5 HanmeHoBanue pazjena:
"Mebesnb"
HaumeHoBanue nanpasnenust: "Pazpabomka eupmyansiioll u 0onoaHeHHou pearsnocmu’
HanmenoBanue paznena:
| "[lpodmnbhoe
oGopynosanue"
[Ipoyeccop: ne menee 6 s0ep, 12 nomoxos; Taxmoeas
yacmoma: ne menee 2,8 I'l'y;, Taxmoeas uacmoma 6
pedxcume yekopenus: He menee 4,2 Tzy, Obvem k-
mamsmu npoyeccopa: ne menee 12 M6; Onepamuenas
namame: ne menee 16 I'; O6vém naxonumens SSD: ne
Cmayuonapueiii enee 256 I'6;, Obwém nakonumens HDD: ne menee 1
Kxomnviomep mun | r;d' Taxmogas wacmoma sudeokapmul: ne menee 1,5
. wm 1.00
(Pabouee mecmo VT y; O6wém namsmu eudeoxapmvl. He menee 4 16;
nedazoea) Tlopmur USB 3.0. nanuuue; Hopmer USB 2.0: nanuvue,
Ipeoycmanoenennas OC c epaguueckum
nonv3osamensyckum unmepdericom, obecneyusalonas
pabomy pacnpocmpanernsix 0bpasoeamenvHoLx U
0OufecucmeMHbLX RPULOJICEHU: mpebyemces;
QHUNYIAMOD MUNA Mblib, KIAGUAMYpA: Haluyue,
Morumop (Pabouee Tuazonans: ne menee 27 0wumos wm 1.00
mecmo nedazoza) R
WEB-kamepa (Pabouee \Muxpogpon: nanusue, agmomamuyeckasn oKyCupogra: T
ecmo nedazoea) HauyUe uem 1.00
Habop ¢ynxyuii: npunmep/ckanep/xonup; CHIY 6
cocmage ycmpoticmea uiu CHITY coemecmumas ¢
MDY 6 komnnexme nocmasxu, [levams ygemnorx
usobpasicenuii: mpebyemes; Maxcumansneiii hopmam
newamu: A3, ¢ MaKcuManbhviM paspeuieHuem neyamu:
MOY (npunmep, cxanep, r:e xyoice 48Q0x1 200dpi; Cropocmb newamu: ne menee
korup) mun | (Paouee 15 cmp/mun; ?)}/Hkuuﬂ aemomam?meczcou am 1.00
secmo nedazoza) agycmop?uueu nevamu - nanuyue;, CyHxkyus newams
6e3 noned: nanuuue, PyHkyus 6ecnposoOH020
nookmovenus, kak munumym WiFi u AirPrint: namuvue;
Vucnieii 0515 omoOpadicenust uHGOPMayun. Hanuuue,
[IToodepacka OC Windows, Mac OS, iOS, Android:
Hanuuue;, Humepgbeticor noowmoyenus USB, RJ45:
Hanusue
Cmayuonapnoe nooxnwyenue k INK: nanuyue, 8v1800
em GUPMYANbHOU HO COBCMBEHHBIT IKPAH. HAUYYUE, KOHRPOIEPoL: He
eanbHOCHU MeHee 2 wmyx, GHeutHue OAMYUKU: He Menee 2 WmyK,
ﬁpogbeccuona/lbf/blﬁ mpexkune 632nA0a: Hanuyue, 6CHMPOCHHBIE HAVULHUKY. utm 1.00
(Pabouee mecmo nanuyue, yeon obsopa: He menee 100 epadycos,
nedazoza) wacmoma obnoenenus: ne menee 90 I'y, paspewenue:
e menee [440x1600 dna kadxcdozo 2naza
[ Imamue Onsa kpennexus . .
SHEULHILE DMK OS Pezynuposka gercomul: nanuvue, sbicoma: He menee 2
Mempos, §0IMOAUCHOCNb YCIMAHOBKU GHEULHUX OAMUUKOE um 2.00
(Pabouee mecmo y
wiemMa SUpMyansHOU peansHOCIU. Hamudue
neoazoza)
ﬂpoueccop: He menee 6 adep, |2 nomoxos; Takmoegas
Cmayuonapruiii yacmoma. He meiee 2,4 [Ty, Takxmoegas vacmoma 8
Komnvlomep mun 2 peoicume yexopenus: He menee 3,6 T2y, Obvem xoui- wm 12.00
(Pabouee mecmo namamu npoyeccopa: He menee 8 M6, Onepamuenas '
o6yuarwezocs) namame: ne menee 8 I'6;, O6vém nakonumes SSD: ne
wmenee 128 I'; Ob6wém nakonumens HDD. ne menee

E




Ne HaumenoBanne KpaTkne npumepHbie TeXHHYECKHE Exununa
Konnyectno
n/moGopynoanus (PBHQO) xapakrepucruxu (PBI1O) mimepenus!
500 I'6; Taxmosas vacmoma gudeoxapmel.: He MeHee
1,2 I'Ty;, Obvém namamu sudeokapmeoi: ne menee 4 16,
[Ipedycmanosnennan OC ¢ epaguueckum
101b308aMeNbCKUM UHMepeticom, 0becneuusawan
pabomy pacnpocmpanenHplx 06pa308amenbHoIX U
06w ecucmemubLX NPUROIICEHUT: Mpedyemcs,
\Manunynsmop muna molulsb, KIQGHAMYPA. HATUYUE. I
Monumop (Pabouee VIuazonane: ne menee 24 0101umo06 wm 12.00
mecmo obyuarnuecocs)
Hayuirucu (Pabouee Tun: norHopazmepHovie wm 12.00
wmecmo obyvarowezocs)
Cmayuonapnoe nookniovenue x I1IK: nanuyue, 6v1600
[nem eupmyanorou HA COBCMBEHHbLT SKPAH. HATUYUE, KOHMPONNEpbl. He
eansHOCmU MeHee 2 wmyK, GHeuLHUEe QAMYUKY: He MeHee 2 WmYK,
npogeccuoHanoHulLl mpeKune 832150a; HaIuwue, GCMpPOEHHbIE HAYUMHUKY. utm 2.00
(Patouee mecno nanuuue, yzon ob6zopa: ne menee 100 epadycos,
0oy ezocs) uacmoma obHognenusi: He menee 90 I'y, paspewenue:
e mernee 1440 %1600 ona kasxcdozo enasa |
Imamus 0ns kpennenus
G OamU KO8 Pezynupogia gulcoOmbsl. HaIUuue, 6bicoma: ne meunee 2
MEMPO8, BOIMONCHOCHIb YCIMAHOBKY GHEULHUX OQMYUKOE wm 4.00
(Pabouee mecmo .
ULIeMa GUPMYANLHOU PeanbHOCIL: HATUYUe
obyuaowecocs)
Haumenosanne pasaena;
2 |'TIpezenTaliionHoe |
oGopyoBadue”
ﬂumepakmueubtﬁ KOMANEKC C BbIYUCTUMENIbHBIM
O0KOM U MOGUTLHBIM KPEnSIEHUEM Q0NICEH
coomeemcmaosams credyiouum mexHu4ecKuM
mpeboganuim: Pasmep ouazonanu: ne menee 74
Or0tiMo8, Paspewenue s3xpana no 20pu3ormani: He
menee 3000 nuxceneii: Paspeuwienue sxpana no
sepmuranu: ne menee 2100 nuxceneii; Iloodepacka
paspeuenus 3840x2160 nuxceneii (npu 60 I'y): oa;
[Hcvmwue B8CMPOEHHOU GKYCIMUYECKOT CUCHEeMbl: 04,
Konuuecmeo mouex kacanus: ne menee 20, Boicoma
Cpabamul8aHus CeHCopa oM NOBEPXHOCHIU IKPAHA: He
bonee 3 munnumempos, Bpemsa omrauka cencopa
Kacanus: He 6onee 10 munnucexyno, Bempoennuie
pyrxyuu pacno3nasanus 06eKmos KAcanus. od;
\HHmepaxmugHulil \Konuuecmso noodepicugaemoix CMuiycos
Komnnekc ¢ oonogpemenno: He menee 2; Bosmosxcnocme
BBIMUCTUM ETTOHBIM noornovenust k cemu Ethernet nposodneim cnocobom: wm 1.00

O1OKOM U MOOUTLHBIM
Kpennenuem

0a; Bosmoscnocmy nodkmovenus k cemu Ethernet
becnpogodnsim cnocobom (Wi-Fi): 0a; Bosmoocnocme
UCHOJIb30BANHYS TA0OHYU 8 KAYECMee UHCIMPYMeHma
cmupanus; da; Hanuyue unmeepuposgannozo oamuuxa
OceeujennoCmU ONIfl ABMOMAMUYECKOTl KOPPEKYUY
laprocmu noocgemku. oa; Hanuvue gynxyuu
BecnposoOnOl nepedayy u3oopadcelys ¢ yempoucme
na 6aze OC Windows: d0a, Hanuuue gynxyuu
becnposodnoll nepedauy usoopadcenus ¢ yecmpoucmes
wa 6aze OC MacOS: da; Hanuuue Qpynxyuu
HecnposoOHOTl nepedayl U306padICeH s ¢ yCmpoucme
na 6aze OC iOS: oa; Hanwvue pynxyuu 6ecnposoonod
nepedauu uzobpaxcenus ¢ ycmpoticms na daze OC
r‘lndroid: da; Bosmooscrnocms yoanennozo ynpasienus u

onumopunza: d0a; Haruuue kpennenus e kommiexme:
gla; Hanuuue cnoma na kopnyce 014 ycmanogku
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n/n

HanMmeHoBanHe

o6opynoBanus (PBI1OQ) xapaktepucruku (PBIIO)

Kparkue npuMepHble TeXHHYECKHE

Exnnanna
H3IMepeHHUst

KosnvecTso

ONORHUMENBHOZ0 GBIYUCIUMENBHO20 BA0KA: 04,
\Maxcumansiblii noddepacusaemolii 06bem
ONepamugHoT NAMAMU OOROAHUMENLHO20
lebruucrumensHozo baoka: e menee 8 1'6;
IMaxcumansrbii nO0depicusaemulli 06veM HAKONUMes
OOROTHUMENBHO20 BLINUCTUMENbHOZ0 ONIOKA: He MeHee
128 I'6; Pasvem Ons1 nOOKNIOYeH U QONOTIHUMENLHO20
8614 UCTUMENbHO20 6]10KA ¢ KOHMAKmam
DREKMPORUMAHUS GOIHUCAUMENBHO20 BRIOKA OM
BCMPOEHHO20 OI0KA NUMAHUS UHMEPAKMUBHO20
KOMAIEKCA U KOHMAaKmamu OJist NOOKNIOYEHUS
yughposozo eudeocuznana u USB ons nooxkmovenus
cencopa kacanua: nanudue; Ipoussooumensuocms
npoyeccopa OONOTHUMENLHO20 BLINUCIUMENbHO20 ONIOKA
(snauenue noxazamens « CPU Mark» no mecmy
«Desktop CPU Perfomance»

https. //www. cpubenchmark. net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performances
https:/fwww.cpubenchmark net/laptop.html): ne menee
7000 edunuy, Paspewenue na 6v1xode gudeoaoanmepa
BoIYUCTUMENLHO2O0 DI10KA npu pabome ¢
UHIMEPAKMUGHLIM KOMNNIeKcoM: He menee 3840 x 2160
nuxceneti npu 60 'y, Hanunue y oononnumensrozo
Bo1YUCIUMENbHO20 6110Ka BEchpo8oOH020 MOOYAA Wi-Fi
e nuoice 802.11a/b/g/m/ac; Markcumansnutii yposens
uiyma npu pabome OONOIHUMENLHO20
abrducaumensroco bnoxa: ve 6onee 30 0bA; Hanuuue ¢
KOMATEKME MOOUTbHOZ0 MEMANNIUYECKO20 KPeNIeHUs,
0becnevusaiouyeco 603MOICHOCHb HANONBHOU
VCHIAHOBKU UHMEPAKMUBHO20 KOMIIEKCA, ¢
nepe0BUIICHOT KONECHOT BA30T U 803MOICHOCMBIO
(hukcayuu konec 0N UCKNIOUEHUS HENPOU3EONLHOS0
osudrcenus; Tpedycmarnognennas onepayuoHnas
cucmema ¢ epaguueckum noIb306aMeNnbCKUM
unmepgheticom, obecneyugarouyas pabony
pacnpocmpanennblx 06pazoeamensHuix u

06w ecucmemublx RPUnodcenul. nanuaue, Oynkyus
EPAPUUECKOS0 KOMMEHMUPOBAHIUA NOGEDX
HPOU3BOTBHO20 UI0BPANCEHUA, @ MOM HUCIE OM
puzLyecky NOOKIOYEHHO20 UCOYHUKA 6UOE0CUZHANA!
panuuue; Humeepuposannelii 8 NONb308aMeNbCKUL
unmeppetic ynkyuonan npocmompa u pabomel ¢
haiinamu ocnosneix popmamoe ¢ USB- naxonumeneti
U cemegozo cepgepa. Hanuyue; Humezpuposanuvie
cpedcmea, obecnenusaromue creoyiouull PyHKYUOHaR:
F— CO30aHUE MHOZOCMPAHUYHBIX YYEOHbIX 3AHAMUI C
UCHONL30BAHUEM MCOUAKOHMEHMA PAINULHBIX
hopmamos, — cos0aHue HaONUCel U KOMMENMAapues
nOGepX 3aNYUeHHBLX NPURONUCEHUTL, — PACHO3HAGANUE
\pueyp u pyKonucHo2o mekema (pycckuil, GH2IUHCKUT
A3bIK1L), — HANUYUE UHCIMPYMEHMOB PUCOBAHUSL
ceomempuyeckux uzyp u aunuil. Bempoenneie
DYHKYUU: — 2eHepamop CAYYAUHBLX YUCEN, —
KATBKYIAMOpP, ~— SKPAHHAA KIASUAMYpa, — maumep, —
pedaxmop mamemamuieckux Gopmyn. IneKmpoHHbLe
ImMamemamuueckue uHCMpYMenmol: — YupKyiv, —
yeonshuk, ~— aunetika, — mpancnopmup. Pesicum

«Genou 00CKU» C GOIMONCHOCHbI) COZ0AHUS 3AMEMOK,
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Ne HanmenoBanne KpaTkue npumepHbie TeXHHYECKHE Eaununua
n/nj odopyaosanus (PBIIO) xapaktepuctuki (PBITIO) H3MepeHHst E(B“({CCTBO
pucosanus, pabomsl ¢ mabauyamu u spagurkamu: 7 ]
Hanuvue. Hunopm @aiinoe popmamos: PDF, PPT,
\PPTX B
HanmeHoBaHKe pazzena;
3 |"lononHnTeNbHOE
obopyaosanne”
4 HaumeHoBaHue pasaena:
"Mebeab"
Yuebnasn mebenv: cmon-mpancopmep-mpaneyus 12
‘Komnnexm mebenu pm, cmynos 12 wim mebenb Ons nedazoza: cmon I wim, | kKomnnexm 1.00
cmyn 1 wim
Hanmenosanue nanpasienus: "Jona koriexkmugnoii padomst"”
HanmMenoBaHue pazaena:
1 ['TIpe3senTaurorroe
obopynosanue"
VKK meneguzop mun [ UQ2OHAND IKPAHA: He MeHee 75 0ioliMog wm L.00
Yrugepcanvuoe
HAKAOHHOE HACHEHHOE
Kkpenaenue unu Cosmecmumocmo ¢ KK-menesusopom n. 1.1 wm 1.00
HanoNbHaAst MOOUNLHAS
cmouka
B (Kauecmeo sanucu gudeo: ne nusice Full HD 1080p,
udeoxamepa ois i
mparcasyuii u wmampuya: ne menee 3 Mn, wacmoma kadpog — ne ) wm 100
menee 30 fps ons Full HD 1080p, oucmanyuonnuiii
BUAEOCEA3U
MyNbm YRPABIeHUA. HATUYUE
HaumeHoBaHue pazjena:
2 ["KommbloTepHOE
o6opynoBanue”
Dopm-paxmop: Hoymbyk, JKecmras, HeOMKNIOYAeMAas
Kknasuamypa. Hanuyue, Juazonans 3Kkpana: He menee
15,6 oiotimos; Paspeutenue 3kpana: ne menee
1920x1080 nuxceneii; Koausecmeo aoep npoyeccopa:
om 4; Koauuecmso nomoxos: om 8, bazosas
maxmogas wacmoma npoyeccopa. e menee 2,4 I'Ty,
Maxcumansnas makmosas 4acmoma npoyeccopa. ite
menee 4,1 I'Ty, Kaw-namame npoyeccopa: om 8 M6,
O6vem onepamugnoti namsmu: om 8 I'6; Obwvem
nodoeporcusaemoi onepamugHoil namamu (015
6OIMOJICHOCIY pacuiupents). He meHee 24 I'6aiim;
Obvem naxonumens HDD. om 1 T6 (unu SSD: om 256
'6); Huckpemnas eudeokapma: nanuyue Obvem
namsmu eudeokapmol: He menee 6 I'6 Tun namamu
Hoym6yk Tun 2 suoeoxkapmer: ne xysxce GDDR6 Bpems agmoHomHOU wam 5.00

pabomer om bamapeu: ne menee 3 yacos; Bec
HOYMGYKA ¢ YCHAHOGIEHHBIM AKKYMYIAMOPOM. HE
Gonee 2,4 k2; Brewnuii unmepghetic USB cmandapma
e nuxce 3.0: He menee 08yx caoboOHbIX. Breutnuil
unmepgesic LAN (g ciyuae omcymemeus na kopnyce,
npedocmasname Ethernet adanmep USB-RJ-45);
\Hanuue modynei u unmepeiicos: HDMI;
Becnposoonas cesze Wi-Fi: nanuuue ¢ noddepicxot
cmandapma IEEE 802.11n, unu cospemennee, Web-
kamepa: nanuuue; Pycckas packnaoka Knasuamypol:
manuyue; Manunynamop "moiws”: nanuyue;
ITpedycmanoenernas OnepayuonHas cucmema ¢
epadhuyeckum noib308amensCkum unmep@eticom,
obechevusarowas pabony pacnpocmpaneHHblx
obpazosamensolx 4 00U ECUCMEMNBIX NPUNOHNCEHUN:
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Ne HanmeHnoBanune KpaTkne npumMepHbie TeXHHYECKHE Eannnua K
0JINYECTBO
n/njoSopyaosanus (PBIIO) xapaktepuctukn (PBITIO) N3MepeHns
Hanuue
3 ?aumeHOBaHHepaznenw
axmaTHas 30Ha
\Komnnexm Ons waxmamuoi 3omul. [LHaxmamer: 3 wm.
U axmamuas 30na 1L AXMAMHBLE YACHL INEKMPOHHbIE: 3 Ui,  CMOJ Of KOMAICKM 1.00
waxmam: 3 wm, cmyn: 6 wm |
Haumenopanve pazaena:
4 " ToMnoaHHTEABHOE
oGopyaosanue" =
S‘HaHMeHOBaHHepasﬂen&
"Mebens" ]
Kommexm meben cmon-mpancopmep-mpaneyus 12 wm cmennasic 4 wem [ 1.00
wikap ona xpanenus 4 wm nyg 12 wm cmyn 12 wum
Haunmenosanmne nanpasyenus: "Ilepcouan"”
'HaumeHOBaHUE paznena:
1 "KomnerorepHoe
obopynoranue”
Dopm-gaxmop: noyméyx; Pasmep ouazonanu: ne
wenee 15.6 dwotimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6uwuii o6vem
yCmano6nennoll onepamusHoll navmamu. He menee 8
Gaam; Maxcumanonoii 06uui nOOdepIHCcUaemolLil
06vem onepamugnol namsimu. e menee 16 I'baiim,;
Ob6vem SSD naxonumensi: ne menee 240 [6aiim;
becnpogodnas ceasv: Wi-Fi; Konuwecmso gecmpoennvix
6 kopnyc nopmog USB: ne menee 2, uz komopuix ne
wenee | dondcno beime USB eepcuu ne nuoice 3.0;
Paszpewenue 36-kxameput, Mnuxcens: ne menee 0.3,
\Bempoennviii muxpopon; Knasuamypa ¢ packnadkoii u
Wapicupoekoit kraeuw QWERTY/HI]YKEH;
00deporcka cmandapmos 6ecnposooHoll Cesi3u:
\Hoymbyx mun 1 802.11a/b/g/im/ac; Ipoussodumensrocms npoyeccopa wm 6.00
(snavenue nokasamens « CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomancen
hitp://www.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue Manunynsamopa Muiutb 8
Komnnekme. Oa; YcmaHogNenHas Onepayuonias
cucmemda ¢ 2paghudeckum noib306amMenbCKUM
unmepeticom, ceedenus 0 KOMOPOM GKIIOUEHbI 8
eQUHbLT peecmp POCCUTICKUX NPOSPAMM OJis
3AEKMPOHHBIX BLIYUCTUMENBHBIX MAWUH U 03 OQHHBIX;
Yemanosnennuiii nakem ogpucHozo npozpammnozo
Dbecnedenus, coBMecmumMoz0 ¢ YCmanoGieHHO
ONEePaYUOHHOU CUCMEMOT, CBEOEHUS O KOMOPOM
GKIOUEHBL 8 COUHBL PEeCnp POCCULICKUX NPOZPAMM OIS
BJCKMPOHHBIX GLIYUCIUMENbHBLX MAWUH U A3 OAHHBIX.
Tun ycmpoticmea: Muozogynuxyuonansioe ycmpoiicmao
(MDY), Lsemuocmob neuams: yepno-benas;
M®Y (npunmep, ckanep, Texnonocus neq'amu: 3ﬂekmpoepad)‘uqecm}z (JICB?plla}l, )
onup) mun 2 wwmeMmL®WWMM@mWJWM%wA4ﬂm wm 1.00
CKAHUPOBAHUA: NPOMANCHBIU/NAAHULEMHBIU,
BOo3MONCHOCHb CKAHUPOBAHUSA 6 (hOPpMAMAxX. He MeHee
44, Cnocob nodxmoyvenus: LAN, Wi-Fi, USB
HaumeHoBaHue pazaena
2 |"JononnurtensHoOE
oGopysosanue”
3 HaumeHoBaHue paznena:

"MeGens"

il




Ne
n/n

Haumenosanue
oGopynesaunus (PBI1O)

Kparkne npumepHble TeXHHUYECKHE
xapaxtepuctuku (PBIIO)

Komnnexkm mebenu

cmon 6 wm cmyn 6 wm

Eavnuna
KosiHyecTBo|
usmMepenus)

komuaekm | 1.00
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HaumenoBanue Kparkue npumepHble TeXHUYECKHe Emunua

o6opynosanus (PBI1O) xapakrepuctuku (PBI10) n3mepenus _KO“""“TBO

HaumenoBanue nanpasiiennsi: "Ipozpammuposanue pobomog"

HanMenoBaHue paznena: ‘
"TpodunbHoe |
ob6opynoBaHue” ‘

i

Yuebuvrii pobom-manunyisimop npeoHasHaueH ons
0CBOEHUS VOV AIOWUMUCA OCHO8 POCOMOMEXHUKY, ONA
nO020MOBKYU 0OYUAIOUWUXCA K GHEOPEHUIO U
nocaedyioujemy UCnonb308aHUI0 poOOMOE 8
npombluneHHomM npousgoocmee. Konwwecmso ocer
poboma manunynamopa - wemwipe. Ilepemewenue
UHCMPYMENMA 8 RPOCIMPAHCINGE HO MPem 0CAM QONAHCHO
ynpasnsmecs wazosvimu Osueamensmu. Hanpsicenue
numanus wazosslx 0gucameneu He bonee 12 B.
Cepeodguzamens yemgepmou ocu 0onxiceH
0becneyusame nOBOPOM UHCMpPYMenma. Yzon
nOBOPOMA MAHUNYTIAMOPA HA OCHOBAHUU 6OKPY2
gepmuxanvHol ocu He mernee 180 epadycoa. [lna
onpedeneHus NONOJICEH St MAHUNYTIIMOPd Npu
noGOpOme BOKPY2 GePMUKATBHON OCU QO0IICEH
1CNOIb306AMBCA IHKOOEDP. Y201 nogopoma 3a0Hez0
nnewa manunynamopa ne menee 90 epadycos. Yeon
nogopoma nepedHezo niewa MaHunyIAmopa e MeHee
100 epadycos. ns onpedenenus nonodcenus 3a0He20 u
nepednezo niey MaHunyismopa Q0nxHCeH
UCNOABL30BAMBCA SCUPOCKOA. Y201 nOgOpOmMa no
yemgepmoti ocu He menee 180 epadycos. Jonxcna buime
803MOJICHOCIL OCHAUEHUS CMEHHBIMU HACAOKaMU
(Hanpumep, Oepaicamens kKapanoauwia uiy romacmepa,
NPUCOCKA ¢ CepaoOsUeamenemM, Mexanu4eckoe
Baxgamuoe yCmpoucmeo ¢ cepeoosuzamene,
yempoiicmeo 018 AazepHOR epaguposKy U
vempoticmso oas 3 D-newamu). Munumanshas
KOMAAEKMAYUS CMEHHBIMU HACAOKAMIU:
mHesmamuyeckull 3axeam (RPUCOCKA), MEXAHUYECKUT
Baxeam, Hacaoka depxcamens 0
Kapano aua/Mapkepa/pyuKu, Hacaoka nepexo0nux Ons
KpenneHuss COBMeCmUMbIX KOHCIMPYKMUGHbIX 0emaneil u
KOHCIMPYKYUT, HACaoKa 1a3epHOU epaBUPOEKY, HAcaoKa
3 D-newamu (0ns pabomer ¢ nnacmuxom PLA ¢
Quamempom vumu 1,75 mm). Jonxcen 6uime ocnaugen
CepBonpUBOOOM OJIA NHEBMAMUYECKO20 U
MeXanuyecko2o 3axeamos, obecneuusaiomyum epaujeHue
Baxeauennozo 06bekma 60 8peMs nepemenyeHus,
nogopom nepemenjaemozo 0bvexma 80Kpyz
eepmuranvhoil ocu. [[ns obecheyenus
DYHKYUOHUPOBAHUS NHEBMAMUYECKOZ0 3AX8AMA
Qo01cen Gblmb OCHAWEH GCMPOEHHON 6 KOPHYC
MAHURYISIMOPa Romnou. JoaxcHa Gvims 803MONCHOCb
NOOKIIOYeHUs. OONOIHUMENbHBIX YCMPOUCMS (Hanpumep,
mpancnopmepa, pervca 0iis nepemewjernus poboma,
Mynbma ynpagieHus muna OJACOUCMUK, Kamepbl
MAuiuINo20 3penus, ONMUYEcKo20 OamuuKa, MoOys
becnposodnozo docmyna). Pobom-manunyasmop
Donscen obecneuusame nepemewjerue Hacaoku @
npocmpancmee, aKMUBAYWIO HACAOKU, BO3MOJICHOCHTb
10AVYEHUSA CUZHATO8 OM KAMEPbl U QUMYUK08,

Yemuipéxocegou
yuebnviil pobom-
Wanunyismop ¢
MOOYIbHEIMU CMEHHBIMU
Hacaoxamu
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HaumenoBanue

ob6opynosanus (PBI1O)

KpaTkue npumepHble TexHHYecKHe
xapakrepucruku (PBIIO)

Eannuna
H3MEpEHUH

BO3MODICHOCTIb YIPABACHUS OONOIHUMENbHBIMY
yempoticmeamu. Mamepuan kopnyca — anioMuHud.
Vluamemp paboueil 30nbt (be3 yuema HA8ecH020
UHCMpyMeRma u yvemeepmoti ocu) He meree 350 mm.
Humepgheiic nooxaowenus — USB. Jlonoicen umeme
BO3MODICHOCHb AGMOHOMHOU pabomel U GHEUIHE2O
vrpasnenus. [[ns snewneco ynpagienus oondxicen botmb
npedycmompen nynbm, ROOKAOaeMslil Kk pobomy no
\Bluetooth. ¥Ynpaensiowuii konmponnep oonoicen Hotms
cosmecmum co cpedoii Arduino. Ynpasnsiouuii
KOHMPOANED COBMECIUM CO CPEdOl NPOSPaAMMUPOBUHUS
\Scratch u sizeikom npoepammuposaiius C. JJoncen
0becneyusams NOGOPOM NO NEPBLIM MPEM OCAM 6
BA0aHHbBIL YO U HA 3a0AHHBLT Y201, NOGOPOM NO
uemeepmou 0cu Ha 3a0aHHBLT Y20N, BUNCEHUE 8
xoopounamel X, Y, Z, nepemewjenue na 3a0anHoe
paccmostue no koopounamam X, Y, Z, nepedauy
OGHHBIX 0 MeKYIjeM NONOJICERUU YeA08, hepedayy
Oannsix 0 meKkyuux KoOOPOURAMAX UHCMPYMEHMA.
Vlonoicen noddeporcueams nepemenjenue 8 0eKkapmosoix
KOOPOUHAMAX U Yenax noaopoma ocel, ¢ 3a0anHol
ickopocmbio u yckopeuuem. Tunesl nepemenjenuil
0exapmogelx KOOPOUHAMAx: OBUICEHUE NO
Impaexmopuu, 08UIICEHUE NO NPAMOL MEICOY O8YMS
MmouKamu, Nepenpuicueanue u3 MoUKu u Mmouxy (nepeHoc
o6bexma). Kopnyc donsiceH 6bime 8 3aujutyeHHoM
ucnonnenue (knacca ne nuxce 1P20).

Ko/ in4ecTBo

Komnnexm ona usyuenus
onepayuoHHbix cucmem
peanbHo20 6pemMenu u
cucmem ynpasnenus

pobomos

ABMOHOMHBIX MOOUNBHBIX!

\Komnnexm ons paspabomku u u3yuenus mooenei
IPOZPAMMUDYEMBIX ABIMOHOMHBIX MOBUNbHBIX POGOMOE.
Yuebnuiii komnuexm dondicen nozeonsime
pazpabamelgame 6104HO-MOOYILHYIO KOHCIPYKYUIO
Wobunenozo poboma. B cocmas mobunvriozo poboma
Vonocro exodums: [Ipueod sedyuux xonec - ne menee
2uim. [Ipusoo donoicen npedcmasnamy coboi
BAEKMPOMEXAHUYECKYIO COOPKY HA OCHOBE 08USameNns
NOCHMOAHHO20 MOKGA, pedyKmopa, 0AmUUKA NOJONCEHUS
gana, cucmema ynpagareHus npueooda O0JNCHA
0becnenusame 03MONCHOCHb 00bEQUHEHUS NPUGODOE C
ROMOUfBIO NOCAEO08AMENbHO20 UHmMeEpghelica,
I603MODICHOCb 3G0AHUS NADAMEMPOE KOHMYPOS
yrpacaenus, ynpasneiiue 6paenem npugooda no
CKOpOCHIU U ROTOJUCEIUIO, KOHMPOTIb HAZPY3KU.
Tpocpammupyemorii konmponaep - He menee luim.
IIpocpammupyembrii KoHmposuaep 00adcen obradame
unmepdeiicamu - USB, UART, TTL, R§485, CAN ons
KOMMYHUKAYUYU ¢ NOOKNIOHAEMBIMU GHEUHUMY
yempoticmeamu, a maxice yupposoiymu U AnaN0206bIMU
nopmamu 680da/seie0da. Odnoniamueli
MUKPOKOMAbIomep - He mernee luim. OOnonnamuwiil
IMUKPOKOMIBIOMED QONJICEH NpeOcmasnsime coboii
yempoticmso ¢ apxumexmypot mukponpoyeccopa ARM,
Donvicen obradams He meHee 2 GoIYUCTUM ENbHBIMU
gOpamu ¢ makmogou yacmomou ne menee 11Ty,
VIazepHvlil CKanupyrouuii 0aneHoMep - He mernee [uim.
VIazepuviil ckanupyrowusi danbHomep 00NdICeH
0becnewugams OUaNa3on USMePeHUs OAIbHOCIY 00
06vekmos He MeHee 2.5 Mempos u cexmop
ckanuposanus He mernee 36() yenoseix 2padycos.
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HanmenoBanne KpaTkue npuMepHbIe TEXHHYCCKHE Eaunnna | _
D . KoJjnyecrBo
obopyaoBanus (PBI1O) xapakrepucruxu (PBITO) H3MCPCHUS

Wamuux nunuu — ne menee 3 wm. Jamuux 0ondicen
o6ecneuusams 0emexmuposanye TUHUY Ha
Konmpacmnom one u nepedagams OarnHole 8
NpOZPaAMMUDYEMbITL KOHIMPOANED O €e HATUYUU nymeMm
nepedau AHAN0208020 CUSHANA, YUPPOBO2O CUSHANA U
mymem nepedauu yughposoeo nakema Oannvix. Jamuuka
yeema — ne menee | wm. Jamyux oonocer paznuyamo
1EeMOBOT OMMEHOK PACHONONCEHHO20 PAOOM C HUM
o6vexma ¢ RGB nomayuu u obecneyugams nepeoaiy
OAHHBIX & NPOSPAMMUPYEMbIT KOHMPOINTEP O 3HAUEHUU
Kanic0020 YBemo6oco Kanana 6 8uoe Yugdposozo nakema
Oannerx. Maccus HK-0amuukoe - ne menee [wm.
\Maccus HK-0amuukog dondcen 6olmos npednasHauen
0715 OMCAEHCUBAHUS TUHUY OTISL OBUNCEHUSL MOOUTBHOSO
poboma. Maccue donorcen codepacams He Meree Guim
HK-0amuuKos, pachonodiceHHblx Ha 00HOT TUHUU,
Cucmema mexHuuecko20 3penus - ne menee luum.
Cucmema mexnuvecko20 3penus Joadxcen obnadams
COBMECIUMOCIMGIO C PAFIUYHBIMU NPOZPAMMUDYEMBIMU
KOHMPOJAEpaAML ¢ ROMOWbIo unmepgeiicos - TTL,
UART, 12C, SPI, Ethernet. Cucmema mexnuyeckoco
BpeHUs Q0MNCHA 0DeCnevugams 8O3MONCHOCHb
U3YYEHUA OCHO8 NPUMEHEHUS AN2OPUMMOE MAUUHHOZO
06YYeHUA U HACMPOUKY NAPAMEMPOS HEUPOCEMeli,
Cucmema mexnuueckoeo 3peHusn 00IXHCHA
obecnevusame QYYHKYUOHAN PACNOIHABANUS PAINIULHBIX
Peomempuueckux 06vexmos no Habopy NPU3HAK08,
pacnossasarus epaguneckux mMapkepos muna Aruco u
0D, PACHO3HABAHUS MACCUBOB TUHUL U INEMEHIMO8
Dopoachbix snaxos u pasmemxu. Cucmema ynpaenenus
MOOUTBHO20 pOGOMA QONICHA NO3BOIANb
oCyiecmenams QHanus OKpYACAIoujel 0bcmanosk 8
npoyecce O8UNCEHUA MOBUNLHOZ0 poboma u
OUHAMUYECKOM UBMEHCHUU OKPYACAIOUWeU 0OCMAH08K,
ocyuyecmensime opMuposare Kapmol 10KAnbHOU
0bcmanosku Gokpye paboma u LOKAnUAYUS NONOJICEHUS]
poboma na kapme, hocmpoerue 2nobanpnoli Kapmel
Kpyscaroueeo npocmpancmsa. Cucmema ynpasieHus
WMobunbHo20 poboma O0NCHA NO380AIMb
OCYUeCmensime aHanu3s NRARA/KApMsL OKPYICAIOn)e20
NpOCMPancmea, 0OHAPYHCEHUE OKPYHCAIOUUX
06BEKNO0G, ABMOHOMHOE NIAHUPOBAHE MADUIPYINA U
06300 CIAMUYECKUX U OUHAMUYECKUX NPENSMCIMEUTL.
Cucmema ynpasnenus MobwivHo20 poboma GoNdICHA
0becnenusams 803MONCHOCIb DASMEMKY Kapmbl
OKPYIICAIOue20 NPOCMPAHCMGA HA 30HbE € PAIUYHBIMU
MPUSHAKAMU, 30008AEMBIMU NOAb3I08AMENEM (30HbI
panpema OAs1 OBUIICERUSA, OZPAHUYEHUA CKOPOCMU U
m.n.). Cucmema ynpagienus MobuioHo2o poboma
D0NIICHA 0OECNeYUBAMb BO3MOICHOCMb 3A0aHUS MOYeK
U 3011 HA KApme OKPYICAIe20 NPOCMPAHCMEA O
a8MOHOMHO20 nepemewyenus mexcoy numu. Cucmema
Vrpagnenus MobuitbHo20 poboma, GKAOUAOWAs 8 cebs
noocucmembl, Maxue Kax - CUCMemMa ynpagaenus
Deuxcenuem poboma, cucmema cbopa u 06padomru
CEHCOPHOT UHGOpMAYUY, CUCMEMA NOCMPOCHUA KAPMbl
OKpYHCAIOU) €20 NPOCMPAHCIMEA U CUCMEMA HABUEAYUU,
onicHa belme peanuzosana Ha 6ase
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Haummenosanne
ob6opynopauusi (PBIO)

KpaTkue npumepnbie TeXHnYecKne
xapakrepnceriku (PBINO)

Ennnvna
H3MepeHust

NPOSDAMMUPYEMO20 KOHMPOINEPA U OOHONAAMHO20
IMUKDOKOMNBIOMEDPQA, 4 MAKJICE YCMPOUCME, 6XO0AUX 6
cocmas komniexkma. B cocmas komnaexma 0onsicno
Gx00Umb Npozpammuoe obecneyenue Oas
NpOSPAMMUPOBAHUS 8 MEKCHIOBOM PedaKmope na
nooo6uu Arduino IDE, npoepammuposanuu ¢ nomouysio
Cckpunmog na szvike Python, paspabomxu cucmem
ynpagnenus na ocnoge ROS. Tax oice 8 cocmas
[KOMPIEKM OONIJCHA BX00UMb GUPMYATbHASL MOOEb
WobuneHoeo poboma @ GUPMYATbHOM OKPYICEHUU OIS
WMOOeTUPOBaNUA AN2OPUMMOG CUCIEM YAPABIEHUS C
nomoubio epahuneckon cpedsl.

KoanyecTBo|

Ob6pazogamentHeiii
Habop Ons uzyuenus
WHo20KOMPOHEHMHBIX
poBOMmomexHuY eckux
cucmem u
MAHUNYISYUOHHBIX
pobomos

Obpazosamensuuili HABop dondicer Gblmb NPEOHAIHAEH
0n15L usywenuss pobOMOmMexXHUYECKUX MEXHON02UH, OCHOG
UHGOPMAYUOHHBIX MEXHOTOSUT U MEXHON02UI
MPOMBIUACHHOU ABMOMAMUSAYUY, A MAKICE
IMeXHON02UN NPOMOMUNUPOSAHUSL U AOOUMUBHO20
mpousgodcmea. B cocmag nabopa donscibr 6x00umy
Komnnexmyrouue u ycmpoiicmaa, obiadarwue
IKOHCIMPYKMUBHOU, ANNAPAMHOU 1 NPOZPAMMHOTU
coemecmumocmoio opye ¢ opyzom. 1) Komnnexm
KOHCMPYKMUGHBIX S/IEMEHMOE U3 MEMANAA U NAACIMUKA
0511 cOopKU MoOenell MaHUNYIAYUOHHBIX poOOMO8 ¢
Venoeou KuHeMamuxo, NI0CKO-NaApannensHou
wkunemamuxoti, Delta-xunemamuxoii. 2)
HumennexmyansHoitl CepgomMoOyib ¢ UHMEZPUPOEAHHOU
cucmemou ynpaenenus - ve menee 7uim. Cepaomooyns
Donoxcen obradame uHMezpUPOBANHOL CUCIEMOT
ynpaenenus, obecnewusaioweli 06pammuyIo c6A3b Ul
OHMPONL NAPAMEMPOS - NONOICEHUE 6ANA, CKOPOCIb
BpAUjeHUs, HAZPY3KA NPUB0Oa, a Makice
0becneuusalouell BO3MONUCHOCMb NOCIE)08AMENBHOZO0
NOOKNIOYEHUS OpYe C OPY2OM U YNPAGHEHUS
CepaoMOOYIAMU NO NOCTEQ08AMENBHOMY
NONYOYNNEKCHOMY ACUHXPOHHOMY UHmepdeiicy. 3)
Pobomomexnudeckuii KOHmpoanep, npeocmasisiowuii
co601i MOOYILHOE Yempolicmeo, skmodalouyee ¢ cebs
OOHONAAMHBII MUKPOKOMNBIOMED 0151 6bIAOAHEHUS.
CHTOJNCHBIX GLIYUCTUMENbHBIY ONEePayUi, nepugepuiineii
KOHMPOJIEp OIS YNPAGIeHUS GHEULHUMU YCIMPOTCMBAMY
W nramy pacutupenus 0051 NOOKTIOYeHUS GHEUHUX
yempoticms. Mooynu pobomomexnuyeckozo
KOHmpPOARepa Q0NdICHbL 061a0ame 0OHOBPEMEHHOU
KOHCMPYKMUBHOT, ANNapamuoll U NPOZPAMMHOT
lcoemecmumocmsio Opy2 ¢ Opyzom.
PoBomomexnuyeckuli KOHmpoanep OONICeH
006/1eMBOPAMb MEXHUYECKUM XAPAKMEPUCTIUKAM.
Kozz-eo A0€p BCMPOCHHOZO MUKPOKOMAILIOMEPA - He
menee 4, makmogas wacmoma s0pa - e menee 1,2 I'Ty,
06vem O3V - ne menee 512 MO, nanuuue unmepgheiicos
- SPI, 12C, 1-wire TTL, UART, PWM, yugppogeie - He
Wenee 16 wm u ananocogeie nopmel - jie Mexnee 8 um
0151 NOOKTIOYECHUS HEULHUX. YCIMPOUCING, BCIMPOEHHBLTL
wmukpogon, a maxace Wiki unu Bluetooth ons
KOMMYHUKAYUY CO BHEULHUMU YCMPOTICMEAMU.
Pobomomexnyyeckutl Koumponnep 00J24CeH
Dbecneuusams 603MONCHOCME NPOZPAMMUPOGANUS C
nomowyeio cpedcme asvikos C/C++, Python u ceobodiio

Habop
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KoJsiudecTBo)

pacnpocmpansiemoti cpedvt Arduino IDE, a maxoice
ynpasieHus MoOeaaMu pobomomexHUHecKux CUCmeMm ¢
momowsio cpedvt ROS. 4) [lpocpammupyemsorii
wornmponnep - ne menee lwm. llpozpammupyemviit
KoHmponep Qonxncern npedcmasnams coool
GoIMUCTUMENbHBIT MOOYIb, 061A0AIOWUM YUPPOGBIMU
nopmamu - He MeHee 8 wim u AHANO2066IMU NOPMAMU -
He menee 16 wum, unmepgpeticamu UART, 12C,SPI, TTL,
a maxoice MoOynem b6ecnpo8oOHON C6A3U MuNa
Bluetooth unu WiFi onsa cozoanus annapamuo-
NPOSDAMMHBIX peUtenul U « YMHBIX/CMAPM»-yCMPOTIcMms
058 paspadomku pewienuti "Humeprem eewen”. 5)
TInama pacuwiupenus npozpamMmupyemo2o KoHmpoinepa
~ He menee luum. [Inama pacuiupenus donxcHa
0becneyusames 803MONCHOCHb NOOKIIOYEHUS!
VHUBEPCANbHOEO 8bIYUCTUMENBHO2O0 MOOYIS K CEmi
nocpedcmaom unmepqpeiica Ethernet. [Tnama
pacwupens 0oaicHa 001a0ams ROPMamu 6800a-
661600 015 NOOKIIOYEHUS. YUPPOBLIX U GHANO20BbIX
Bzcmpoﬁcme — ne menee 40 wm, unmepeiic SPI u
B03MONCHOCIMBIO NOOKAIOYEHUS BHEUIHET KapiTbl
amamu. 6) Modyne mexnuueckozo 3peHus,
npedcmasasiowuil coboll yempoticmeo Ha base

BIY UCTUMENbHO20 MUKPOKOHMPOTAEPa U
UHmMe2pUPOGaNHOU Kamepsl, obecneuusaoee
PACRO3HAGAHUEe NPOCMETWUX U306paxcenuii Ha MooyIie
20 cuem cOBCMBEHHBIX BbINUCAUMENbHBIX
go3MONCHOCMEN - He meHee Twum, Mooy
IMeXHUYECKO20 3PEeHUS QOANCeH 0beche usame
BOIMOMNICHOCINb KOMMYHUKAYUY C AHANOSULHBIMU
WMOOyAMU ROCPEOCBOM WUHBL HA 6a3e
mocriedosamensHozo unmepghetica ¢ yenvio danbHenu el
mepedauu pe3ynbmamos usmepenuii epynnel MoOynen Ha
ynpasnauee GuIVUCAUMENbHOE YCMPOTICMEO,
Fod;cmouefmoe K dannot wiune. Modyne mexHuueckozo
Bpenus 00NICeH 0Decne usams GO3MOICHOCHb
oCYIyecmesame HACMPOTKY MOOYIA IMEXHUYECKO20
BpeHUs - HACMPOTKY KCno3uyuY, bananca benozo,
YGEMOPAZHOCIMHBIX COCMABGAAIOWUX, NAOUAoU
06Hapyscugaemoll 06racmu u300patCcerUs, oKpyenocmu
06Hapyorcusaemol 06nacmu u306padiCeHUs, NON0JCEHUE
0bHapysicugaemolx obracmeti OMHOCUMENbHO Opye
opyea. Modyns mexnuveckozo 3penus 0oniceH
obecneuusams 603MONCHOCMb HACMPOUKY HA
00HOBpemenHOe 0OHapydcenye He menee 10 paznuynblx
06bexkmo6 8 cexmope 0630pa, a maxaice He menee S
cocmagHbix 00bEKMO8, COCMOAWUX U3 He MeHee 3
paznuunblx 2paguveckux npumumugos. Mooyne
mexnuyeckoeo spenus doaicen 0Ora0amsy
ecmpoennvivu unmepgeiicamu — USB, UART, 1-wire
TTL, I2C, SPI 018 koMMYHUKAYUY CO GHEUHUMU
nookmouaemsimu ycmpoticmeamu. 7) B cocmag nabopa
D0XCHBL BXO0UMb YUPDPOBLE MOOYL,
mpedcmasasiowue coboil yempoticmga Ha baze
MPOZDAMMUPYEMO20 KOHMPOTAEPA U UIMEPUMENbHOZO
paemenma. Lughposoii modyns dondicen obnadame
BCIMPOEHHBIM MUKPOKOHMPOITEPOM (MAKMOGAA
uacmoma - ne menee 16 MI'y, wuna oauneix — He menee
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HanmenoBanue Kparkune npumepHbie TEXHHYECKHE Eannnna

obopynosanuns (PBI1O) xapakrepucTuky (PBIO) HU3MepeHust Koanuecrso

8 Kbaiim), unmepgeticamu 0nst nOOKIOUEHUsS: K
BHeUwHUM yempotcmeam: yu@possle u aHanozosuie
nopmet, I-wire TTL, pazeem muna RJ. Lugposoii
WMO0YIIb 001XCeH 0DECREUUBAMb BOIMONCHOCIb
KOMMYHUKGAYUU C AHATOZUYHBIMYU MOOVIAMIU
NOCPeOCmeoOM WuHbl Ha 6A3e NOCIEOOBAMENBHOZO
unmep@eica ¢ yeavio OaibHelu el nepedayy
ppe3yiemamos usMepenuil 2pynnet MoOyaei Ha
YIpAsnAIujee GuINUCTUMENbHOE YCMPOTICMEO,
nooKAoUeHHoe K OanHou wiuHe. B cocmag nabopa
DONHCHO 8X00UMb. YUPPOBOTI MOOYb MAKMOGOU
KHONKU — He Menee 3uim, Yyughposoil MoOyb
cgemoouoda — ne Menee 3Juim, yupposon modyib
KOHIeg020 hpepulgamens — He meHee 3um, yugpogo
MoOYIe Qamuuka yeema — ne menee lwm, yugposoti
wooyne RGB ceemoouooa — ne menee lwm. 8) B
cocmag Habopa QONHCHB BXOOUMb DTEMEHMbL OIS
COOPKU BAKYYMHO20 3AXBAMA. GAKYYMIASL NPUCOCKA — HE
Wenee luim, 21eKMpOMaZHUMHBITL KNIANAH — He MeHee
lum, gakyymuelli Hacoc — He meree lum. 9) B cocmas
HaGopa 00aNCeH GXOOUMb YHeOHbII KOMINEKM,
BrOYarOWun 6 cebs yuebnoe nocobue, Habop
bubmiomex mpexmepreix s1eMenmog 0
NPOMOMUNUPOBAHUS MOOENCTH MAHUNYISYUOHHBIX
pobonios, a maxoice npozpammuoe obecneyenue Ois
pabomel ¢ Habopom. IIpocpammuoe obecheuenue
VonHCHO obecnevugams mpexmepHyIo 8U3YANU3AYUIO
IMOOenu ManunyisyuonHozo poboma (¢ yenosoi,
nI0CKONApannenbHol u 0e1bma-KUHeMamuKol) 6
npoyecce pabomel, obecnevugame nocmpoeHue
NDOCMPAHCMBEHHOT MPAEKMOPUY OBUNCEHIUS
UCROJTHUMETTbHO20 MEXAHUIMA MAHUNYISYUOHHO20
000MA, GO3MONICHOCHb 3A0AHUA NOCEO08AMEIbHOCHU
ImoyeK 0Jis NPOXOJCOEHUs Yepe3 HUX UCNOAHUMENbHOZO
Mmexanuzma manunyasyuonnozo poboma. Ilpoepammmnoe
oGecneyvenue 00IICHO PYHKYUOHUPOGAMb, KAK G
OMOENbHOCINU 8 8UOE Cpedbl MOOEAUPOBAHUS, MAK U 8
pedcumMe MOHUMOPUH2A 8 PEANbHOM 6PEMEHU NPU
NOOKTIOYEHUY MOJeNU MAHUNYAAMOPA NOCPEOCMBEOM
pobomomexnuueckozo konmponnepa. IIpoepammnoe
0Oecneyenue 00ICHO 0becneuusame 603MONUCHOCHIb
mocmpoenus epaghuxos 3a0aHHBIX U MEKYUFUX

0606U eHHBbLX KOOPOUHAM MAHURYIIAYUOHHO20 poboma,
epaguros snavenuii ckopocmeti U YCKOpeHus, 2papuxos
pacuemublx suavenuii nazpysku. llpoepammnoe
0becneyenue O0NHCHO NO3BONAMb 300A8aAMb
nocnedogamenbHOCmb nepeosUNCeN il MaHUNYIImopa
HOCpeOCmaom HAbOPA KOMAHO 6 DIOYHO-2paAPULecKOm
unmepetice. Yuebnoe nocobue 00CHO cOOepiIcams
amepuanvl No paspabomre mpexmepruix Modenei
WMOBUTBILIX POOOMOS, MAHUNYAAYUOHHBIX POBOMOE ¢
pazruHBIMU MUNAMU KUHEMAMUKY (Y2n06as
KUHEMAMUKA, NI0CKO-NAPAIETbHAS KUHEMAMUKQ,
Oenoma-kunemamurd, SCARA unu pviuasicnias
kunemamuxa, nramgpopma Cmioapma u m.n.),
UHCIMPYKYUU RO APOEKMUPOSanuo pobomos,
UHCMPYKYUU U MemOQUKY OCYUeCMEneHus
UHHCEHEPHBIX PACY MO8 NPU NPOEKMUPOSAHUY
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HaumeHoBanue
odopynoBanusa (PBIO)

KpaTkne npuMepHble TeXHUYECKHE
xapakrepuctuku (PBIIO)

Eannuna
H3MepeHust

KoJindyecTBo)

(pacuemsl HAZPY3KU U MOMEHIMOB, PACHem MOUfHOCMU
NpUBO0A08, pacuem Napamempos KUHEMAMUKY U M.1.),
UHCMPYKYUU 1O pazpabomie CUCeM ynpasieHus u
npocpammio20 obecneyenua 0N ynpagnenus
obomamu, UHCMPYKYUU U MEmoOuKy no paspabomxe
cucmem YnpaGiernus ¢ dAeMeHmamil UCKYCCMBEHN0c0
UHmeaneKkma U MAuuHHo2co 05)/‘{6/111}1.

ObpazosamenvHulil
Habop no InexmponuKe,
brexmpomexanuke u
MUKPONPOYECCOPHOU
mexnuKe

Habop domicen 6bime npednanayen 01 npogedeHus
VUeBHbIX 3aHAMUL NO U3YHEHUI0 OCHO8 MEXAMPOHUKY U
POGOMOMEXHUKY, NPAKMULECKO20 RPUMEHEHUA
DAEKMPOHUKY U CXEMOMEXHUKY, a MaKice Haubonee
ACHPOCMPAHEHHOT SNeMenmHuotl basbl U OCHOBHbIX
ﬁexnuqecxux peuteHull, NPUMEHAEMbIX NPU
Wpoexmuposanuu u nPOMOMUNUPOBAHUY PAZIULHBIX
UHOICEHEPHBLX, KUDEPHEeMUYeCKUX 1 GCMPaugaemulx
cucmenm. B cocmas nabopa 00aicHbl 6X00umo
KomneKmyowue u ycmpoiicmsa, oonadaroujue
KOHCIMPYKMUGHOU, anNNApamuol U NPospamMmHOTl
cogmecmumocmyio Opye ¢ Opyzom. B cocmag nabopa
001ICEH BXOOUMb KOMAAEKM KOHCMPYKMUGHBLX
baesmenmog uz memanna 0na cbopku Makema
WManunyasyuonno2o poboma u KOMRIEKm
IMemannu4eckux KOHCMPYKIMUGHBIX INEMEHMO8 OIfl
cOopKku Makema mobunbHo2o poboma. B cocmas natopa
D0NXCHBI BX00UME NPUBOOA PUTUNHOZ0 MUNA. MOMOPYI
C UHMEZPUPOBAHHBIM U BHEULHUM OAMYUKOM
nonodcenus — ne menee 2um, cepeonpu8od 6oNbULoN —
He meree 4um, cepaonpugod Manvlii — He mMernee 2uim,
MpUBOO ¢ BOIMOICHOCHBIO YNPABICHUS 8 WAZ080M
pesicume — He menee 2um. B cocmag nabopa donocuvl
6X00UMb 37eMeHmMbL ONIsL COOPKU BAKYYMHO20 3AX8AMA.
6AKYYMHAS NPUCOCKA — He menee Twm,
DAEKMPOMAZHUMHBIN K1ANAaH — He meHee Tuim,
gaxyymuwlil Hacoc — ne menee lwm. B cocmas nabopa
DONINCHA 8X00UMb 3JemeHmHan 6a3a os
npomomunuposanus: niama ons 6ecnaeunozo
NpOMOmMURUPOSanUsl, KOMANEKI NPOGOO0E PAZTULHOSO
Mmuna u ONUHbL, KOMRAEKM Pe3UCMOP08, KOMIIEKM
c8emOo0U0008, CeMUcCeeMeHMmHbLI UHOUKAMOp, oucnneti
K-muna, kHonku — He Menee Swm, nomeHyuoMempol
He Menee 3wm, uH@paxpacuvili OamuuK - ne meHee
3utm, Y1empazgyKko6o damuux - He meHnee 3uim,
Oamuux memnepamypel - ne menee lutm, damuux
loceewyennocmu - ne menee lutm, mooyne Bluetooth — ne
menee lwum, mooyne HK-npuemnuxa — ne menee lwm,
MoO0yie HK-nepeoamuuka 6 ude kHONOYHO20 NYbma
ynpasnenus — luwim, akkymyasmop — ne menee luim,
Bapadnoe yempoticmeo — He menee lwm. B cocmag
Habopa 0oaxceH 8X00UMb YHUGEPCAIbHBIT
B UCTUMeNbHBIT MOOYIb, NPEOCMABNAIOWUTE CODOT
6a306y10 LIAMY U NIamMel PACUUPEHUS OISl CeMego20
83aUMO0eTCMBUA U NOOKAIOYEHUS CUIOBOU HAZPY3K.
bazosas naama u niamel pacuiuperus YHuGepCaibHo20
Fbmuc.numeﬂbnoeo MOOYIR OoNdICHBE 008a0amb
00HOBPEMEHHOU KOHCIMPYKMUGHO, annapamHoi u
pOZPAMMHOL COBMECMUMOCIBIO OPY2 C OPY2OM.
bazosas nama YHUGEPCANbHO20 GbIYUCIUMENBHOZ0
0011 QORACHA Npedcmasnsime coboil

nabop

6.00
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HanmenoBanne Kpatkne npumepnele TexHudeckne Eannnua

Konuvecrsol

o6opyaoBanus (PBITIO) xapaktepucruxi (PBIIO) H3Mepenus
npoepamMmupyemulii Konmpoanep 6 cpede Arduino IDE
WU aHAOCUYHBIX CBOBOOHO PACHPOCMPAISEMBIX
cpeoax pazpabomru. basosas niama oondcna
obnadanme ecmpoeHHpiMU unmepgeiicamu o
NOOKIIOUEH U YUPPOBLIX U AHANOZ0BVIX YCMPOTICING,
ecmpoennvimu unmepeticamu USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi. [Inama pacuiupenus
QoRHCHA 06ECREHUBAMb BOIMONCHOCHL NOOKNIOHENHUS
VHUBEPCANbHO20 GLIYUCIUMENBHO2O MOOYIS K Cemu
nocpedcmeom unmepgeiica Ethernet. [lnama
pacuupeitus 0odCHa 061a0ams ROpMAMU 6600a-
661600a 0Nl NOOKAIOUCHUA YUPHPOBLIX U AHANOSOBBIX
ycmpoticms, unmepgeiic SP1 u 6oszmodcnocmoio
mooknouenus srneutnel kapmel namamu. Inama
pacuupenus Ons ROOKIIOHEHUS, CUNOBOH HAZPY KU
DonxncHa obecneyusams 603MOICHOCING NPAMO2O
NOOKMIOUEHUA BHEW RN CUN0BOT HA2PY3KY, d MAKIICEe
pe2ynupyemoti Haepysku nocpedcmsom PWM
unmepeetica. B cocmas nabopa dondxcen 8xo0ume
Mynbmudamuux Ons UsMeperus memnepamypst u
BAADICHOCIU OKPYHCaIOWel cpedbl — He meHnee [uim.
Myremuoamuux 0oaxcen 061acamy 6CMPOEHHBIM
Wurpoxonmpoanepom (MaKmoeas wacmoma - He MeHee
16 My, wuuna dannvix — He menee 8 Kbaiim),
unmepgheticamu 0Nt NOOKMOYEHUS K BHEULHUM
yempoticmeam: yu@posuvie u ananozogsie nopmel, |-
wire TTL, pasvem muna RJ. B cocmas nabopa donxcen
8X00UMb NPOZPAMMUPYEMbII KOHMPOAED,
06eCnedUsalouy Uil 03MONCHOCHb OCYUECBNAMb
paspabomxy npo2pamMmio20 Kood, UCnonb3ys
uHcmpymenmapui cped pazpabomxu Arduino IDE u
Mongoose OS u a3viku npoepasmmupoganus C\C++,
JavaScript. I[Tpoepammupyemolii KoHmpoanep 00ANACEH
061a0ams NOPMamu 018 NOOKNOYEHUS YUppOosbIX U
aHano206bIx YCMPOUCMS, GCIPOEHHBLMU
NPOSDAMMUDYEMBIMU KHONKAMU U
DAEKMPOMEXAHUYECKUMU MOOYIIAMU O PYUHO2O
VIPABNEHUS, GCIMPOCHHBIMU NPOZPAMMUPYEMbIMU
ceemoouodamu Ona uHOUKayuy paboyeco pescuma,
ecmpoennvivu unmepgpeiicanu USB, USART, 12C, SPI,
I-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
Habopa 0oadICeH 8X00UMb MOOYIb MEXHUYECKO20 3PeHUs
npedcmasasouull cobol sbluUCIUMenbioe
VCMPOTUCMBA CO GCMPOEHHBIM MUKPORPOYECCOPOM (KON~
60 Adep - e Menee dwm, yacmoma A0pa ne menee .2
Ty, o6vem O3Y - ne menee 512M6, obvem
ecmpoennol namamu - He menee 810),
UHMEZPUPOCAHHOT KAMEPOU (MAKCUMAILHOE
paspeutenue 6UOeonOMoKd, Nepecasaemozo no
unmepeticy USB - ne menee 2592x1944 €0.) u
onmuueckoil cucmemoir. Mooyne mexnuueckoco 3penus
Donicen 061adame coBMeCMUMOCMBIO € PASTUYHBIMY
NpOSPAMMUPYEMBIMY KOHMPOANEPAMU C ROMOUJbIO
wunmepipeiicos - I-wire TTL, UART, I12C, SPI, Ethernet.
Mooyab mexnuueckoeo 3penus dondicen obecnewugsams
SbLNOTHEHUE BCeX USMEPEHUT U GolYUCTeHUT
nOCPEOCBOM COOCMEEHHBIX GLIYUCTUMENBHBIX

603MOICHOCIET BCIMPOEHHO20 MUKDONPOYECCOPA.
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HaumeHoBanmne
n/njo6opynosanus (PBIO)

Kpatkue npuMepHble TEXHHYECKHE
xapakrepucTukn (PBI1O)

Enunnua

H3MEPEeHUSt

Konngecrso

Mooyne mexnuueckozo 3penus Oondicen 0bnadants
BOIMONCHOCHIBIO KOMMYHUKAYUY C AHAIOSUYHBLMU
IMoOYAsIMU HOCPEOCMBOM Wbl HA baze
nocnedosamensHozo ukmepgetica ¢ yenvio oansheluten
nepedauu pe3ynomamoes usmepeHuti 2pynnsl Mooynetl Ha
VIPasIAIoujee 8ol YUCIUMENbHOE YCMPOUCmEO,
nooxmoyenHoe Kk 0anHoll wune. Mooyne mexnuueckoeo
spenus Oonscen 06ecnevusams HUCMPOTIKY PedCUMO8
pabomet - Hacmpolky sxcnoauyuu, bananca benozo,
YBEMOPAZHOCMIBIX COCMAGIAIOWUX, NA0UA0U
obnapysicusaemon obracmu u306padceHus, OKpyeroCmu
obHapyoicusaemoti 001acmu U306paANCeHUA, NONONCEHUE
oOHapycugaemulx obaacmen OMHOCUMENbHO OpYe
Opyea, mawuuHoe 0byueHue NApaMempos HeUpPoHHbIX
cemeil 011 0OHapyscenus 006vexmos, opmy u
AKOOUDOBAHHBLE 3HAYEHUA OOHAPYHCUEACMBIX
Wmapkepoe muna Aruco, pasmepel 0OHapyIcUsaemMolx

oK pydICcHOCMEL, K8AOPAMOE U MPEY20bHUKOS,
apamempos KOHMPACMHOCIY, PA3MePOs, KPUSUIHYL U
MoN0dICeHUs PACNO3HABaembLx UK. B cocmas nabopa
00AXCHO 8X00UMb NPOZpaMMHOe obecneyerue O
VRpasieHUs RPOZPAMMUPYEMbiMU MOOeTIMU POGOmos 8
\FPV-pedicume nocpedcmeoM NepcoHanbHoz0o
Komnviomepa u MobuibHbiX yempoucmé Ha 6ase OC
Andorid unu [OS. Ipoecpammuoe obecneuenue donxcio
0becnevusams 803MOACHOCHIL YAPAGTEHUS MOOUTEHBIM
POBOMOM CO 6CIPOEHHBIM MAHUNYIAMOPOM
nocpedcmaom epagpuieckoz2o unmepgeiica,
BRIIOUAIOWUM 6 CeOsl HaDoP KIHONOK U Nepexiioyamenel,
Pg/coﬁcmux, o0bnacme OasL OMOBPANCERUSL BUOCO ¢
Wodyns mexnuueckoeo spenus. Habop doncen
0becneyusams 803MOICHOCIb USYHEHUS OCHOG
paspabomxu NPOZPAMMHBLX U ANNAPAMHBIX KOMAJEKCO8
UHIICEHEPHBLX CUCeEM, pewlenuli 8 cepe ""Hnmepnem
leewedi”", a makowce pewenuii 8 obnacmu
fjo6omomexnu1<u, UCKYCCMBEHHO20 UHMENNEKMA U
wmauiunno2o obyyenus. B cocmas naGopa 00nxcHO
lex0O0ump nocobue No U3YNEeHUIO OCHO8 INCKIMPOHUKY U
cxemomexnuku, pewienuii  chepe ""Humepnem
sewel"", paspabomxu u nPOMOMUNUPOGAHUIO MoOenel
lpobomos. B cocmas nabopa dondicko 6xo0ums nocobdue
10O U3YUeHUI0 OCHOG PA3PABOMKU CUCIEM MEeXHUYECKO020
3pEHUs U 3NeMEHIMO8 UCKYCCIMGEHHO20 UHMENIeKma,

ObpasoeamensHblii
Habop no mexanuxe,
MeXampoHuKe u
Lo6om0mexyui<e

Ob6pasosamenvivliii Ha60p 0vaxHCen Doimb NPEOHA3HAYEH
0151 UBYYeHUS MEXAHUKYU, MEXAMPOHUKYU U
pobomomexnuxy. Qbpasosamenvrlti Habop
mpednaznauen 0ns pazpabomxy NPoZPaAMMUpYeMelx
Wodeneti mexampoHnvlx cucmem u MOGUNBbHBIX
pOBOMOE, OCHAUEHHBIX PASTUYHBIMU
MAHUNYIAYUOHHBIMU U 3aX8AMHBIMU Yempotcmeamu. B
cocmas Habopa OOAHNCHO EX00UMb. KOMHACKM
KOHCIMPYKIMUBHBLX INEMEHMO8 U3 MEMANNA, KOMNACKM
KpenéacHoblx 21eMeHmos, KOMIIeKm 0s coopku
Baxgamuozo ycmpoticmea — ne menee | wm., koneca ¢
popesuneHnbiM 06000M — He Menee 2 wim., Koneca
BCeHanpagnenno20 0GUXCenUs -He melee 2 wm., nPugoo
OCMOAHHO20 MOKA C UHMEZPUPOBAHHOU CUCMEMOT

npasnenus, obecnevusaioujeli 0OpamHyIo ces3p

Habop

6.00
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Haumenosanue
ofopynosauus (PBI1O)

Kparkne npuMepHbie TeEXHHYECKHE
xapakrepucrnkn (PBIIO)

mo02CeHUI0, CKOpOCMU U HaZpy3Ke -~ He MeHee 4 wim.,
Oamyux TUHUY - He MeHee 3 wim., OamyuK paccmosHus A
e menee | wim., akkymynsimopras bamapesi — He Menee
[ wim., 3apaonoe ycmpoticmao — He menee | wm. B
cocmag Habopa QoaxceH 6X00UMb NPOZPAMMUPYEMbITi
konmponnep, obecheuusarwuil 60IMONCHOCHb
ocyusecmensime pazpadomKy npO2PAMMHOZ0 K0Od,
UCHONL3YA UHCIMPYMeHmapuil cped paspabomkiu
rduino IDE. Ilpoepammupyemsiii KOHmMpoOaep 0oaxnceH
obecrevusams annapamuyio U nPOPAMMHYIO
COBMECIMUMOCTb C NeMeHmHOU bazol, exo0suyell 6
cocmas nabopa. Ipozpammupyembrii KOHmponep
Dondicen codepoicamp credylowjue unmepgeiicer.
yugpogele u ananozogeie nopmet — e menee 50wm,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.
Ipozpammupyemvlii KOHMPOIREP DONIHCEH COOEPIUCAITL
unmepdbetic (013 NOOKMOYEHUS NPUBDOOS U DAMYUKOE
obomomexnuyeckoeo nabopa), peanuzosanivlii Ha
0ase uiunvl RS-485 ~ ne menee 12mm.
1pocpammupyemvtii KoHmponnep 00nx4cen cooepicamo
CUNOBOTE HOPIM 05 NOOKMOYEHUS, GHEWLHET HACPY3KU UTU
momopoe — ne menee 2um. B cocmas naopa oonicen
BX00UMb MOOYIb MEXHUYECKO20 3PEHUSA — He MEeHee
lwm. Mooyne mexnuuecko20 3penusi 0oadicen
06ecneuusams 603MONCHOCTL KOMMYHUKAYUY C
aHano2uUHBLMU MOOYIAMU ROCPEOCMBOM WUHY! HA Da3e
ocae008amenvHo20 uHmepdeiica ¢ yeavio danvHelime
nepedauu pe3ynemamos usmepenui cpynnet Mooyaei Ha
yrpagasioujee SuINUCTUMENbHOE YCMPOolicmS0,
noodicniovennoe k Oannou wiune. Mooyns mexuuieckozo
3penus O0NICeH 0becneyusams 803MONCHOCHTb
OCYU|eCmEsnG HACMPOUKY MOOVIA MEXHUYECKO20
Bpenus - Hacmpotiky skcnosuyuy, baranca 6enoeo,
YEEmMOPa3HOCHHBIX COCMABRSAIOWUX, NAOUAOU
oGHapyscusaemoil o6racmu u306paAdNCeHUsl, OKPY2IOCHU
0OHapyorcueaemon 06aacmu U300padCcenls, NOAONCEHUE
0OHapydicusaeMpix 00IACMEN OMHOCUMENBHO OpYe
opyea. Mooyay mexnuveckoeo 3penus oondicen
0becne usams 60IMONCHOCY HACMPOTIKU HA
0OHOBpemenHoe oGHapydcenue He menee 10 paznuunerx
06bekmos 8 cekmope 0630pa, a maxoice He menee 5
cocniaghblx 06beKmos, COCMOoAUUX U3 He Menee 3
pasnuuHbx epaduyeckux npumumugos. Mooy
mexHuueckozo 3peHus Ooaxcen obnadame
sempoennvimu unmepgeiicamu — USB, UART, 1-wire
TTL, 12C, SPI 025 koMMyHUKQyUU CO BHEWHUMY
MOOKNIIOYAEMBIMU YCIMPOUCIBAMU.

Eannnna
H3MCEPCHAS|

KoJjinyecrso

Obpazosamenvhulil
KOHCMPYKMOP ¢
KOMIIEKIMOM OQIMYUKOB

O6pazogamenshblil HAOOP O0NCeH Oblmb NPEOHA3HAYEH

715 U3YUEHUS OCHOG Pa3pabomKu npoepamMmMupyembix
MoOenel agmoHOMHbIX MOOUNBIBIX pobomoe. B cocmag
Habopa QONACHO 6XOOUMb. KOMANCKI KOHCIMPYKIMUBHBIX
DAEMENMOg U3 nacmuka 6 koauvecmae ne menee 1000
wm., UHCIMPYMEHM s PABOMbL C KPeneviCHolMu
KOMROHeHmMamy, cepeonpuEoo0 ¢ BCMPOEHHOU CUCMEMO
ynpasaenus, o6ecnevugaioweli 06pamuyio céasv
FIONIOJICEHUIO, CKOPOCIMU U HAZPY3Ke - He Menee 4 wm.,
mynem ynpagnenus ~ e Menee luim, damuux kacanus —
e menee I wm., damuuk yeema — e menee lwm,

Habop

6.00
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HanmenoBanue
obopynosanus (PBOO)

Kparkne npamepHble TeXHHYECKHE
xapakrepucruku (PBIO)

Ennnuna
H3MEpEHUs!

Kosmaecrso

Camyux maKmuibHO-CEHCOPHbLI CO C8emMOOUOOHBIM
MoOYeM — He Menee | wim., Kamepa ¢ 803MONCHOCHbIO
O0OHOBPEMEHHO20 ONPEOENeHUst HECKONbKUX YBemOG — He
wenee | wim., akkymynsmopras 6amapes — ne menee |
wm. B cocmas nadopa 0ondicen 6xo0ums
pobomomexnuieckult KOoNmpoanep — He menee [uin.
Pobomomexnuueckuli KoHmpoanep 00axicen 0baadamo
gcmpoennvim yeemuovim KK sxpanom u ecmpoennsim
UHEPYUOHHBIM OamyuKoM, Pobomomexnuneckull
konmponnep 0ondxicer umems He Menee 12 nopmog 0ns
NOOKNIOYEHUS BHEWHUX YCIMPOUICME U NOPIN OIS
vemanosku kapmol namamu. B cocmas nabopa doncen
8X00UMb HPOZPAMMUPYEMbITE KOHMPOIEP — He MeHee
Twm. ITpozpammupyembolii KoRmpoiep 00AMiCeH
npedcmasnime coboli yempoticmeo, obecneyugaruyee
803MOJICHOCMb OCYWecmBIAmb pazpabomKy
NpOZpaMMHO20 K0OA, UCRONBLIYA UHCMPYMEHMAPULL cpeo
f?a3pa60mxu Arduino IDE. [Tpoepammupyemuvtii
KOHmMpoAnep 0oaxncen obecneyusames annapamnyio u
NPOCPAMMHYIO COBMECTHUMOCMb C IeMelmHol 6as0m,
exoosaueii 6 cocmag nabopa. Tlpoepammupyemolii
KOHmMpOIEp 00aXCEH COOCPICAMb CEOVIOWUE
unmepgheticol: yugposele u ananozo8vie NOPMel — He
wenee 50wm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. Hpozpammupyembiii Kohmpoanep 0oadiceH
codepoicams unmepgeiic 0nist NOOKNIOHeNUs NPUGOO0E U
Pamwuxog pobomomexnudeckozo Habopa— He menee 2
uim.

3D npunmep
npogheccuonanvrviii

Tun npunmepa: FDM, FFF mamepuan (ocroguoit): PLA
L«muqecmso newamaiowux 201080K. He menee |
pabouuii cmon: ¢ nodoepesom pabouas obnacme (XYZ):
om 300%300x400 mm maxcumansnas ckopocms
neyamu: He menee 150 MM/cer MUHUMATOHASE MOIYURA
cnos: He bonee 20 MKM 3aKpoImblll KOPHRYC: Hanu4ue
oxaaNCOeHYUe 301l NeYAMU. HATUYUe

um

1.00

Viabopamopnuiii
KOMARCKC 0151 U3YHEeHUA
pobomomexnuxu, 3D
MOOCIUPOBAHUS U
POMBIULIEHHO2O
ouzaiina

\Hnmepdgheiic nooxkmouenus: USB Flash Kanbposka
nnamgpopmur: Tonyasmomamuuecxkasn Konuuecmao
conen Ha newamaroujets 2onoexe: om 1 um
Munumansias momyuna ciosi: = 0.01 u < 0.05 mm
Vuamemp conna: 2 0.3 u < 0.5 mm Maxcumanenas
memnepamypa nesamaioweti zonosku. > 250 epao. C
Oxnasicoenue 3onvl newamu: Jlgyxcmoponnee
\Makcumaneras memnepamypa naamegpopmul 0ns
nevamu: < 150 epao. C Tun nramgpopmer 0ns newamu:
0002pesaeMast CobeMHAs HA 3ANCUMAX, DUKCUPYEMA
Ha nramgpopme Hanuuue 3axpeimozo kopnyca. Hem
Dopmam paiinos onn newamu: GCODE Tun
ynpasnenus npunmepom: Ilanens ynpasnenus c
Qucnaeem na kopnyce yempoticmea Tun
HANPaBTAIOWUX: KOHCMPYKYUONHBIT npodhune Pyunoi
3D ckanep. Tounocme ckanuposanus: 2 0.05 u < 0.1
mm Cropocmo CKAHUPOGAHUSL, MIH. moYex/cex: > 2
Dopmam cOXpanenus pe3ynonamos CKaHUPOGAHUsL:
vrml, ply, obj, stl Boamoxcnocme ckanuposanus 6
yeeme: [Ja Hanuuue cencoprozo axkpana: nem [nuna
USB-nposoda:> 3 m Texnonoeusn 3 D-ckanupoganus.
Onmuuyeckas 3azpysxa npecemos (wabnonos) ckaiepa:
anuyue Pyrurxyuu hocmobpabomxu: Obpeska modenu,

uim

1.00




Ne Hanmenosauue KpaTtkne npavMepHbie TeXHn4YecKue Ennnvna
n/n o6opynosanus (PBIO) xapaktepuctukn (PBI1O) H3MEpEHUs
Pasoenenue modenu na omoenvuoie wacmu, Yoanenue
TUULHUX 97eMenmo8, YOoanenue omeepcmuii, coz0anue
bomopeanucmuunol mexcmypsl, cpasnenue 3D
modeneil mexcdy cobol, usmeperue pamepos mooenei
CeuenusMU 6 PYUHOM pedicume, skcnopm ceuenuti 8 XLS
IIpozpammuoe obecneuenue 01A co30anusi Mooenei
ImMemodom thomoepammempuu: nanuwue Ynpasnenue
nogopomuvim cmonom no Wi-Fi: Ja Munumanvhoe
accmosiHue ckanupoganus: <235 cm

Cerncop ne menee | wim. Texuonozus ckanepa
Onmuueckasn Tun ckanepa Pyunoti Munumanshoe
paccmosuue 0o obvexma we boaee 100 mm.
\Paspewenue ckanuposanus 0o 768 eokcenett Ckopocmep
ckanuposanus 6onee 2 000 000 mun/cex Cencopnuiii
oxpan Hamuuue Tounocme ckanuposanus 0,072 - 0,26
wm. Lsemnoe ckanuposanue Hanuuue Ienepayua
mexcmypol memodom pomozpammempuu Hanuvuue
\Munumanonolii pazmep ckanupyemoeo obvexma ne
Gonee 100 mm Markcumaneruiii pasmep cKaHupyemozo
obvexkma ne menee 3000 mm [poepammnoe
obecneyenue Ha pycckom a3zeike Hanuuue
[[Toooepaicusaemoie hopmamet skcnopma gaiinos PLY,
STL, OBJ, VMRL Jlnuna USB npogooa ne menee 3m
(Peoicum cenaxcueanus mooenu Hanuuue Peowcum
AGMOMAMUYECKO20 YOANCHUS TUUHUX S7eMEHMO8 wm 1.00
\Hanuwue Peoictim ymenvutenus NOIUZOHATbHOCHIU
wooenu Hanuuue Pexcum obpesxu modenu Hanuuue
\Peoicum getpaguuganus modenu no nrockocmu Hanuvue
\Peoicum ycmpanenus Oetpox 8 modenu Hanuuue Pedcum
BMOMAMUYECKOZ0 PA30eNeNUs MO0 Ha OMOeNbHbIE
STL ¢aiiner Hanuuue Pesxcum macumabuposarnus
Wooenu Hanuuue Pesicum usmepenus pamepos cevenis
odenu nnockocmoio Hanuyue Sxcnopm ceuenuil
wodenu niockocmelo Haruiue Pesicum cpasnenus 3D
mooeneti medxcdy coboii Hanuuue Peoicum eenepayuu
naockott epanu npu 0bpesxke Hanwuue Coxpanenue
OanHbIX CKanuposanusi 8 haiin (3anuce
nocreoosamenvnocmu) Hanuvue Yoanenue kadpos u3z
nociedosamenvrocmu Hanuwue [Ipocpamma no
bomoepammempuu Hanysue

IKonuuecrTro,

=

3D cranep pyuHoti
npogheccuonanbhblii

Tosopomnvrii cmon 0as 3D ckanupoganusn u
(homoceemiu [Juamemp nOBOPOMHO20 CMONA He MeHee
600 mm Maxcumanvnas ocegas Hazpy3Ka Ha
nogopomusit cmon He menee 130 ke Munumansuelii uaz
noeopoma ne menee 1zpadyc Ynpasnenue no USB:
nanuyue Ynpaenenue no Wi-fi: nanuuue 3aoanue yana
nogopoma Ons Kaxcoo2o waza: Hanyvue 3aoanue wm 100
lBpemeny naysor Mexcoy wiazamu. naruvue 3adanue
BpEMeny 3A0epoCKU neped CIapmom: Haiuyue
Pezynupogka ckopocmu epawenus: hanyue Pesepc
spawenus: vanuvue Memannuveckuit kopnyc nanuuue
[Imamue oaa 3D cxanepa, cogMecmumslii ¢ nO3uyuen
"3D cranep pyunoli npogheccuonaronviil”

Cmon nogopomuetii 0iist
3D ckanepa

HaumeHoBaHHUe pazjena:
2 ["KomnbrotepHoe
obopynosaHue"

MOV (npunmep, ckanep, [Habop ¢ynxyuii: npunmep/cranep/vonup; CHITY ¢

_ wm 1.00
onup) mun 1 cocmage yempoiicmea unu CHITY cosmecmumasn ¢

t




Z

n/n

HaumenoBanne
obopynosauus (PBI1O)

KpaTkne npamepuble Texnuueckue
xapakrepuctuku (PBITO)

Ennnnna
H3MEpCHUSI

KoJsmuecrno

MDY ¢ komnnexme nocmasku, Ileuamv yeemuuix
uzobpadicenutl. mpebyemcsi;, Maxcumansibiti popmam
newamu: A3, ¢ MaKCUMATbHBIM PA3PEUEHUEM NEYamu:
e xyace 4800x1200dpi; Cropocmb nevamu: ne menee
15 emp/mun; @ynxyus agmomamuyeckon
Ogycmoponreti nevamu - Haauyue, DYHKYUs neyanme
bes nonei: Haruuue, Pyuxyus 6eChpoBOOHO20
nooxmoyenus, kax munumym Wiki u AirPrint: nanuyue,
ucnnell 018 OmobpaNsCeHus unopmayuu: nariue;
[Toodeparcka OC Windows, Mac OS, iOS, Android:
Hanuyue; Humepdgheiicor nodxniouenus USB, RJ4S5:
nanuyue

Hoym6yx mun 2

Dopm-paxmop: noymoyx; Kecmxas, neomxmouaemas
Kraguamypa: Haruuue, Juazonans 3kpana.; He menee
15,6 drwiimos; Paspewenue skpana: He meHee
1920x1080 nuxcenel; Konuuecmso s0ep npoyeccopa:
om 4; Konuuecmso nomokos: om 8, baszosas
maxmosas yacmoma npoyeccopa: ne menee 2,4 I'Ty,
\Makcumanviias makmogas 4acmoma npoyeccopa. He
wmenee 4,1 I'Ty, Ksw-namsame npoyeccopa: om 8 M6,
O6vem onepamuenoti namsimu: om 8 I'o, Obvem
nod0epoicusaemMoti OnepamugHol namamu (O
603MONCHOCIY pacuiupenus). ne menee 24 ['6atim;
Obvem nakonumens HDD: om | T (unu SSD. om 256
'6); Huckpemnas gudeoxkapma: namuuue Obvem
namamu guoeokapmel: He menee 6 [6 Tun namsamu
suoeoxapmet. e xyoice GDDR6 Bpems asmoHomHOT
pabomer om bamapeu: ne menee 3 yacos, Bec
HOYMOYKA ¢ YCMAHOBNEHHBIM AKKYMYISMOPOM. He
bonee 2,4 ke, Brewnutt uumepgeiic USB cmandapma
He Hudce 3.0: ne menee 08yx c8obodnuvix. BrewtHui
unmepdgeiic LAN (8 crywae omcymemeus na kopnyce,
npeoocmasnsme Ethernet adanmep USB-RJ-45),
\Hanuuue modyneti u unmepgheticos: HDMI;
\becnposodnaa cease Wi-Fi: nanuuue ¢ noddepoickol
cmanoapma [EEE 802.11n, unu cogpemennce;, Web-
Kamepa: Hanuuue; Pycckas packiaoka KIaguamypel:
nanuuue, Manunyaamop "metus”: nanudue;

I Tpedycmancenennas OnepayuoHHas Cucmema ¢
epaghuseckUmM noIb308amensckum unmepeticom,
obecneyusaiowas padomy pacnpocmpaHeHHbix
06paAz08AMENLHUIX U OO} eCUCMEMHBIX NPUNOIICEHUTL
hanuue

13.00

(V5]

HaumMeHOBaRME pa3nena:
"Ilpe3eHTalMOHHOE
obopynoBanue"”

\Hnmepaxmushbtii
KOMINEKC C
BOIYUCIUM ENDHBIM
OroKOM U MOBUILHLIM
Wpenneiuem

Unmepakmugnviil KOMIIEKC C GbIYUCTUMENbHBIM
OIOKOM U MOOUNBHBIM KpEnieHUuem Q0Joicen
lcoomeemcmaosame credyIouuUM MexHU4ecKuM
mpeboganusam. Pazmep ouazonanu. ne menee 74
Oroiimos, Paspewernue akpana no 2opusoHmanu: ne
menee 3000 nuxceneii: Paspewenue skpana no
sepmuxanu: ne menee 2100 nuxceneti; [loodepocka
Pas'pemeyuﬂ 3840x2160 nuxceneti (npu 60 I'y). oa,
\Hanuuue gcmpoennoil akycmuyeckou cucmemst. 0a;
[Konuuecmso mouex kacanus: ve meiee 20; Beicoma
cpabamulgalius Cencopa On NOGEPXHOCHIU IKPAHAU. HE
Oonee 3 muanumempos, Bpemsi OmKauKa cencopa

wm

1.00

|

|




n/n

HaunmMeHoBaHue
obopynosanus (PBI1IO)

KpaTkue npuMepHble TeXHHYECKHe
xapakrepucruku (PBI1O)

Enununua
H3MepeHus

KoandecTro

kacanus: ne 6onee 10 munaucekyno; Bempoennsie
(pyrryuu pacnosnasanus 06vekmos kacanus: 0a;
\Konuuecmeo noddepoicuaemolx CMuiycos
0OHOo8pemenno: He menee 2; Bosmoocnocmb
nookniouenus k cemu Ethernet nposoonvim cnocobom:
0a; Bozmoacrnocmes nodkniouenus k cemu Ethernet
Gecnpogodieim chocobom (Wi-Fi): oa; Bozmodicnocme
UCHON6306AHUS TIAOOHU 8 KAYECINGE UHCMPYMEHMA
cmupanus: 0a; Hanuyue unmezpuposannozo damuuxa
0caeueHHOCIMU ONIA ABMOMAMUYECKOU KoppeKyul
sipkocmu noocgemxuy. 0a, Hanuvue ghynkyuu
becnposoonoll nepedayy U300paXcens ¢ yCmpoucme
Ha 6aze OC Windows: da; Hanuuue pynxyuu
becnposodnol nepedavu u3obpasicenus ¢ ycmpoucms
Ha 6aze OC MacOS: oa; Hanuuue dpynxyuu
6eCcnpoBoOHOT nepedayy u300pasiCeHus ¢ yCmpoucms
ma 6aze OC iOS: 0a; Hanuuue ghynxyuu 6ecnpogoonoii
mepeoauu uzobpagicenus c ycmpoiicms na base OC
Android: da; Bosmodichocms yoanenHo2o ynpasnenus u
monumopurea: 0a; Hanuuue kpennenus @ komnnexme.
0a; Hanuyue cnoma Ha kopnyce 0asl yCMaHoeKu
OONOTHUMENBHOZO 8LIYUCIUMENbHO20 OROKA: Od;
IMakcumanvhslil no0depacueaemolii 06vem
OnepamusHol NAMAMU OONOTHUMENLHO20
BoIyuCIUmMEnbHo20 bnoxa: ne menee 8 16;
Maxcumansnolii nodoepaicusaemsltl 06vemM HAKONUMENs
DONOTHUMENBHO20 BLIYUCAUMENBHO20 OII0KA: 1ie MeHee
128 [6; Pazvem 05 noOKIoueHus OONONHUMENbHO20
BbLUUCIUMENbHOZO ONOKA € KOHMAKMAMU
DAEKMPONUMAHUSE BBIYUCIUMENBHO2O BAOKA OM
BCIMPOEHHO20 BAOKA RUMAHUSA UHIMEPAKINUGHO2O
KOMAIEKCA U KOHMAKMAaM 0151 NOOKNIOY e Us
yugposoco sudeocuznana u USB 05 nooknodenus
cencopa kacanus: Hanuuue, [Ipouzsodoumensrnocme
poyeccopa 0onoaHUmeNbHO20 BLIYUCIUMENbHO20 DAOKA
(3nauenue noxazamens « CPU Mark» no mecmy
«Desktop CPU Perfomancey
https://www.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»

htips: //www. cpubenchmark.net/laptop.html). ne menee
7000 eounuy; Paspewenue na seixode udeoaoanmepa
sbruuCIUmMenbH020 610Ka npu pabome ¢
UHMEPAKIMUGHBIM KOMNIEKCOM. He menee 3840 x 2160
nuxceneii npu 60 I'y, Hanuyue y donoanumensrozo
soivucaUmenvHo2o bnoka 6ecnposodHozo mooyna Wi-Fi
e nuxce 802.11a/b/g/m/ac; Makcumanshbrit ypogens
wiyma npu pabome OONOAHUMENLHOZO
ebrunicaumensro2o onoka: we 6onee 30 0bA; Hanuvue 6
KOMPNIEKME MOBUNBHO20 MEMAIIUYECK020 KPenieHus,
06eCcne usarLeco 603MONCHOCHYS HANOTLHOT
YCMAaHOGKU UHMEPAKMUBHO2O KOMIIEKCA, C
nepedauiCHOl KORECHOU 6Q30T U 03MOICHOCHIBIO
‘Durcayuu Konec ONA UCKMIOYEHUS HeNPOU3EONLHOZO
dauxcenus; [Ipedycmanognenuas onepayuUoHHas
cucmema ¢ epaguyeckum nonb308amensCKUM
unmeppeticom, obecnevugaiouian pabonty
PACKPOCMPAHEHHBIX 00PA30GAMENLHBIX U

obuyecucmemnulx npunoxcenuti: Hanuyue; Qynkyus




n/n

HanmenoBanue
o6opynoBanusi (PBI10)

KpaTkue npumepHble TEXHHUYCCKHE
xapakrepucTuku (PBIIO)

Exnnanna

H3IMEPEHHsL

KoJmyecTso

epaguueckoz0 KOMMEHMUPOBAHUSE ROBEPX
MPOU3BOALHO20 U3COpadiceHs, 8 MOM yucie om
husuvecku NOOKIOUEHHO20 UCMOYHUKA BUOEOCULHANA.
Hanuque; HimezpuposanHviii 6 NOAb306aMENbCKUN
unmeppetic Gynkyuonan npocmompa u pabomel ¢
ipainamu ocnosHbix popmamos ¢ USB- nakonumeneti
U cemegozo cepeepa: Hanuvue, Humezpupogaunvie
cpedcmaa, obecnevugarowue creoyiowut PYHKYUOHAN:
— CO30aHUe MHO2OCMPAHUYHBIX YYeOHbIX 3aHAMUTL C
UCHONB30BAHUEM MEOUAKOHMEHMA PAZTUYHBIX
dhopmamos, — coz0anue Haonucell U KOMMEHMAapues
nogepx 3a1yueHHBIX NPUIONCEHUT, — PACNO3HABAHUE
hucyp u pykonucnoco mexcma (pycckutl, aH2IUtCKUt
936IKU), — HANUYUE UHCMPYMEHMO8 PUCOSAHUS
ceomMempuyeckux uyp u aunuti. Bempoennute
hyHKyuu: — cenepamop cAyHaiHblX Yuces, —
KaneKYIAmMop, — 3KPAHHAs KIAsuamypa, — maimep, —
pedaKmop mMamemamuieckux opmya. INeKMpoHHbLE
MamemMamuyecKue UHCMpyMenmol. — YupKyib, —
VeonbHuK, — aunelka, — mpancnopmup. Pedicum
«6enotli 00CKU» C BOIMONCHOCMbBIO CO30AHUS 3AMEMOK,
ipucoeanus, pabomel ¢ mabnuyamu u epaguKamu:
nanuuue. Hmnopm ¢aiinoe popmamos: PDF, PPT,
PPTX

HaumeHoBaHue pasnena:
" JloTIONIHUTEILHOE
oGopynoBaHue”

Hanmenosanue pasnena:
"MebGemp"

Komnnexm mebenu

"Yuebnan mebenv: cmon-mpancopmep-mpaneyus 12
wim cmynva 12 wum mebenv ons nedazoza: cmon I wm,
cmyn I wum "

KOMNJIeKkm

1.00

Haun

MEHOBAHHUE HanpaBaenus: "Moduasnasn paspabomra’

Hanmenosanue pasznena:
"TipodmibHoe
obopynosanue”

[
[

Inanwem

uaconans sxkpana: He menee 10,47 0roumos,
onepamugHas namame: He menee 3 I'6, sec: He bonee
600 epammos

13.00

\Haywinuiu (Pabouee
mecmo obyuaiowe2ocs)

Tun: nOAHOPAIMeEPHbIE

12.00

\Hoymbyx mun |
(Pabouee mecmo
o6yuarowyecocs)

Dopm-paxkmop: noymbyx; Pasmep OuazoHanu: He
menee 15.6 owiimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCmanoaneHHOT OnepamusHoll namamu: He menee §
oaiim; Maxcumansuuiii 06uuti nOOOepoIcusaemblii
06wem onepamuenot namamu: He menee 16 [baiim,
O6vem SSD naxonumens: ne menee 240 I'baiim;
becnpogoonas cesize: Wi-Fi; Konuwecmego ecmpoennulx
8 kopnyc nopmoe USB: He menee 2, u3 komopuix ne
wenee 1 donxcro 6uime USB eepcuu e nuoice 3.0,
Paspeuierue 830-kamepel, Mnuxcens: ne menee 0.3;
Bempoennviii mukpoghon, Knasuamypa ¢ packraoxkoi u
wvapruposkoii knacuw QWERTY/HILIYKEH;
IToooepoicka cmanoapmog 6ecnposooHoil CeA3U.
802.11a/b/g/n/ac; Tpoussodumensnocms npoyeccopa
(3navenue nokasamens « CPU Marky» no mecmy «Laptop

12.00




Z

n/n

HaumeHoBanue
o6opynosanus (PBIIO)

KpaTkune npuMepHble TEXHHYECKHE
xapakrepuctuku (PBI1O)

Exununa
H3MepeHus

KoJsim4yecTBO

hitp://www.cpubenchmark. net/laptop. html): ne menee
5000 eounuy, Hanuyue manunynsmopa Molilb 8
komnnexme: 0a; YcmanoenenHas onepayuoHHas
cucmema ¢ epaguueckum noab306amenbCKuM
unmepdeiicom, ceedents 0 KOMopPOM GKIIOYEHbL 8
cOUHBLIL peeCmp POCCULICKUX npocpamMm O
1EKIMPOHHBIX BbIYUCTUMENbHBIX MAWUH U 63 OAHHBIX;
Yemanosnennwiti naxem ogucrozo npoepammnozo
0becneuenus, COGMECMUMO20 ¢ YCIMAHOBNEHHO
onepayuoHHoll CUucCmemotl, C6e0eHs O KOMOPOM
BKINOUEHbI 8 eQUIbITE PEeCmP POCCUTCKUX NPOSPAMM O
DAEKIMPOHHBIX BLIYUCTUMENbHBIX MAWUH U OA3 QGHHBIX,

MY (npunmep, cxanep,
wonup) mun 2 (Pabouee
WMecmo nedazoza)

Tun yempoticmea: Muozogyuxyuonanvnoe ycmpoicmso
(MOY); Lsemnocme neuams: uepno-benas,
Texnonozus newamu: snexmpozpapuveckas (1azepuas,
ceemoouodnas); Popmam nevamu: ne menee A4; Tun
CKAHUPOBAHUA: NPOMANCHBIT/MNAHULeMHbIT,
BO3MOXMCHOCb CKAHUPOBAHUSA 8 (hopmamax: He MeHee
14, Crnocob nodxnrouenun: LAN, Wi-Fi, USB

1.00

Hoymbyx mun 1
(Pabouee mecmo
nedazoea)

Dopm-Qaxmop: Hoymbyk, Pasmep duaconanu: ne
weree 15.6 owiivmos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwjuit o6vem
ycmanogneHHou onepamuGHol namamu. e menee 8
[baiim; Maxcumansnuili 061t NOOOepsicue aembii
0fwem onepamusnatl namamu. He meree 16 [Daiim;
Qbvem SSD Haxonumena: He menee 240 ['baiim,
Becnposoonasn cesize. Wi-Fi; Konuuecmeo écmpoennuix
6 kopnyc nopmoag USB: ne menee 2, uz komopwix He
wenee [ 0onocrho beime USB eepcuu ne nuoice 3.0,
\Pazpewenue 630-kamepvr, Mnukcens: ne menee 0.3;
Bempoennotii mukpogpon; Knasuamypa ¢ packnadkoii u
maprupoexoii knasuw QWERTY/HI]YKEH;
[T000epaicka cmandapmog 6ecnpogoOHOU ceA3U:
802.11a/b/g/n/ac; IpouseodumenvrHocms npoyeccopa
(sravenue noxasamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»

http:/www. cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue MaHUnyIAMOpa Molib 8
Komniekme: Oa; YcmanoeneHHas onepayuonHas
cucmema ¢ 2paguneckum nonb308aMeNbCKUM
unmepgeiicom, ceedenua 0 KOmopoM GKIIOYEHb! 8
eOUNbLTL peecmp POCCUNCKUX NPOSPAMM OIS
97EKMPOHHBIX BbINUCIUMETLHBIX MAULUI U OA3 OUHHBIX,
Yemanosnennviii nakem oghucHozo npoepammitozo
obecneuens, COBMECMUMO20 ¢ YCmanoenenHoll
OnepayuoHHON CUCIEMOT, CEEOEHUS 0 KOMOPOM
GKIIOUEHB! 8 eOUHBLI peecmp POCCULICKUX NPO2pamMm O
DAEKMPOHHBIX BBIYUCTUMENLHBIX MAUUN U 6a3 OQHHBLX.

1.00

IHauMeHOBanue pazzaena:
"IpeseHTaunoOHHOE
oGopynoBaHue"

Humepakmughbiil
KOMRIAIEKC C
BOIYUCIUMECTTOHBIM
O10KOM U MOOUTLHBIM
IKpeneHuem

\HnmepaxmugHulli KOMAIEKC C BbIYUCTUMENbHBIM
OROKOM U MOOUNbHBLM KDENTEHUEM OONIHCEH
COOMBEMCIME08aAMb CREOYVIOWUM MEXHUYECKUM
mpebosanuam: Pasmep duazonanu: ne menee 74
D101imoe,; Paspeutenue skpana no 20pu3oHmanu. He
wence 3000 nuxceneti: Paspewenue sxpana no

sepmuranu: He menee 2100 nuxcenen; [loddepocka

1.00




n/n

HaumenoBanue
obopynosanust (PBI1O)

Kparkue npuMepHble TEXHHYCCKHE
xapakrepuctukn (PBIIO)

Eannnna
uimepenust

KoJinuecTBo

paspewenus 3840x2160 nuxceneti (npu 60 I'y): oa;
\Hanuuue 6cmpoennoti akycmuyeckol cucmemst. 0a;
\Konuuecmeo mouex kacanus: ne meree 20; Boicoma
cpabamol8anys, CEHCOPA OM NOGEPXHOCIMY IKPAHA: HE
Gonee 3 munnumempos; Bpems omxnuka cencopa
kacanus: ne bonee 10 munnucexkyno; Bempoerneie
hynxyuu pacnosnasanus 06veKmos Kacanus: od;
Konuwecmso nodoepcusaemuix cmuiycos
00HOBpeMeHHO. He meHee 2, Boswooicnocme
nookmouenus k cemu Ethernet nposoonvim cnocobom:
0a; Boazmoocnocme nodxkmiouenus k cemu Ethernet
becnposoonbiym cnocobom (Wi-Fi): 0a; Boamooichocm
1CHONb3080HUS NA00HU 8 KAYecmee UHCMPYMeHmd
cmupanus: 0a; Hanuyue unmezpupogannozo damiuka
oceewyenHoCmMU 0Nl ABMOMAMUYECKON KOPPEKYUU
sipcocmu nodceemxu: 0a; Hanuuue gynicyuu
becnpogOOHOU hepedayu U300PANXCeHUs ¢ YCmpoticng
Ha 6aze OC Windows: da, Hanuuue chynxyuu
OecnpogoOHOU hepedayy U30OPANCEHUA C YCMPOICME
na 6aze OC MacOS: da; Hanuuue ghynrxyuu
6ecnposoOHOT nepedad U306padcens ¢ ycmpoucme
Ha 6aze OC i0S: oa; Hanuuue dynxyuu becnpagodHoll
nepedauu uzobpaxcenus ¢ yempoticma na baze OC
Undroid: 0a;, Bosmooicnocmp yoanennozo ynpasienus u
WMoHumopunea: oa, Hanuuue kpennenus 6 Komnnekme.
0a; Hanuuue cnoma na kopnyce 0 yCmaHoeKu
DONOTHUMENBHO20 BLINUCTUMENbHO20 DAoKa: 04,
Maxcumaneretii noodepoicugaemuiii 06vem
onepamugHol namamu OONOIHUMENBIIOZ0
BotuUcUmensHo2o bnoka: ne menee 8 16,
\Marcumanshoiti noddepacusaemplii 06vem Hakonumess
OONONHUMENLHOS0 GLIHUCTUMENLHOZ0 BAOKA: 1ie MeHee
128 T'6; Pazvem 0na nodkmouernus O0NoIHUMENbH020
BOIYUCTUMENLHO2O BII0KA € KOHMAKMAaMmu
BAEKMPONUMAHUA 8LIYUCTIUMENbI020 BI10KA om
BCMPOEHHO20 BIOKA NUMAHUA UHMEPAKMUBHOZ0
KOMAINEKCa U KOHMAaKmamu 0Jisl NOOKIIOYEHUS
yughposozo gudeocucnana u USB 0ns nooxnovenus
cencopa kacanus: Hanuvue; IIpoussooumenvnocmo
npoyeccopa OONOTHUMENbHOZ0 GbINUCTUMENbHOZ0 ONIOKA
(anauenue noxazamens « CPU Mark» no mecmy

« Desktop CPU Perfomance»
hitps.:/fwww.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): ne menee
7000 eounuy; Paspeuienue na suixo0e sudeoaoanmepa
lgblunCIUMeEnbHO20 b0ka npu pabome ¢
UHMEPAKIMUBHBIM KOMANEKCOM. He menee 3840 x 2160
nuxcenen npu 60 I'y; Hanuuue y oononnumensro2o
BuiyucaumenbHo2o baoka becnposodnozo mooynsi Wi-Fi
e nuoice 802.11a/b/g/m/ac; Makcumansuuiii ypogens
uymMa npu pabome QONONHUMENbHOSO
goivuciumenprozo 6noka: e bonee 30 0bA; Hanuuue g
KOMIIEKME MOOUNLHOSO MEMANNIUYECKO20 KPENICHUA,
06Gecneunsaiouyezo 60IMONCHOCHL HANONbHOT
YCmanosKu UHMepaKmugHo20 KOMRIEKCA, ¢
nepedguUICHOT KONECHOT 6A30T U BOZMONCHOCIbIO

d)chauuu KOReC 0N UCKOYeHUS HENPOU3B0JIbHOCO




n/n

HaumeHoBanue
oGopyaosanus (PBITO)

KpaTkue npamepHble TEXHHYECKHE
xapaktepuctuku (PBHO)

Exnnanna
H3MCPCHU S

KonnaecTBo)

deuscenus; [Tpedycmanosnennas onepayuoHnas
cucmema ¢ epaguueckum nONb3084MENbCKUM
unmepgeticom, obecnewusaiowas pabomy
pacnpocmpanenHuix 06pazoeamenvbix u

00U ecucmeMHbIX NPUNIOKHCEHUI: Hanuyue, PyHKyus
epaghuueckoeo KOMMEHMUPOBAHUSA NOGEPX
NPOU3ROTLHOO U30OPANCEHUS, 8 MOM YUCHe OM
\pusunecku HOOKNOUEHHO20 UCMOYHUKA GUOOCUSHANA!
nanuyue, Mumezpuposanuslil 8 NOAb308aMeNbCKUT
uHmeppenc GyHKYUoHAN NPOCMOmpa u pabomel ¢
‘haiinamu ocrosnwix opmamos ¢ USB- nakonumeneii
unu cemegoeo cepgepa: nanuwue;, Humezpupoganuvie
cpedcmaa, obecnevugaiowjue credyiowuli PYHKYUOHAN:
-— CO30anue MHOZOCMPAHUYHBIX Y4 eOiiblX 3aHAMUT ¢
LCRONb308AHUEM MEOUAKOHMEHMA PAZTUYHBIX
hopmamos, — co30anue HaAONUCel U KOMMEHMAPUER
MOGepX 3aNYUeHHBIX HPUNOJICEHUT, — PACHO3HABAHUE
hucyp u pyKonucHo2o0 mexcma (pycekuti, aHenuicKull
SI36IKU), — HATUNUE UHCIPYMEHIMO8 PUCOBAIUSL
eomempuueckux uzyp u aunuil. Bempoennvie
DYHKYUU: — 2enepamop CIYHAlHbIX YUcen, —
KANbKYAAMOp, — SKPAHHAS KIAsUamypa, — maumep, —
pedaxmop mamemamu4eckux Qopmyn. Inekmponneie
IMamemamuy eckue UHCIMPYMEHmel. — YUpKYib, —
VeonbHUK, — Aunelika, — mpancnopmup. Peocum
«Benot QOCKU» € B0IMOICHOCMbBIO CO30AHUA 3AMEMOK,
pucosanus, pabomul ¢ mabauyamu u Spaguxkamu:
Hanuuue. Hmnopm ¢hatinos popmamos: PDF, PPT,
PPTX

(¥S)

IHaumeHnoBanue paznesna:
" JlonoiHKUTEIbHOE
obopynoBanue"

HaumeHoBaHuKe paziena:
"Me6enn"

Komnnexm mebenu

"Yuebnas mebenn: cmon-mpauncghopmep-mpaneyus 12
wm cmynbs 12 wum mebenv 0ns nedazoza: cmon 1 wim,
cmyn 1 wm"”

KOMNJIeKm

1.00

Haumenos

aHue nanpapyenusi: "Ilpozpammuposanue na azvixe

thon"

IHaumeHoBaHue paznena:
"[IpodmnbHoe
00opyioBaHue"

\Hoymb6yx mun 1
(Pabouee mecmo
nedazoza)

Dopm-pakmop: Hoymbyk; Pazmep ouazonaiu: He
wenee 15.6 ootimos; Paspeuwienue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii o6vem
YCMAaH0oBAeHHOT ONEPAMUGHOU namamu. e menee 8

[ 6atim; Maxcumansnbiii 00wui nododepocusaemolii
06vem onepamusHoll namamu. He menee 16 ['baiim;
Obvem SSD naxonumena: ne menee 240 I'baim,
(Fecnpogoonas cease: Wi-Fi; Koauuecmeo scmpoentvix
& kopnyc nopmog USB: ne menee 2, u3 komopuix He
wenee 1 donocno bbime USB eepcuu ne nuoice 3.0,
Paspeutenue 830-kamepnl, Mnuxcenv: ne menee 0.3,
\Bempoennvii mukpogon; Knaguamypa ¢ packnadkoii u
wapkuposkoii knasuw QWERTY/HLIYKEH;
IToodepoicka cmandapmoe 6ecnpogoOHOTi CEA3U.
802.11a/b/g/m/ac, Tlpouzsooumensnocme npoyeccopa
(3nauenve noxasamens « CPU Marky» no mecmy «Laptop

& Portable CPU Perfomance»

um

1.00




n/n

Hanmenosanue
obopyaosanns (PBIHO

KpaTkue npumMepHbIe TEXHUYCCKHE
xapakrepucthku (PBI1O)

Exnnana
U3MepeHust

I

KosingecTBo!

http://www.cpubenchmark. net/laptop. html): ne menee
5000 edunuy;, Hanuwue manunynsmopa moiuto 8
Komnnekme: 0a, Ycmanoenennas onepayuonHas
cucmema ¢ 2paghuyeckum Hoab308AMeENbCKUM
unmepgecom, c6edeHusn 0 KOMopom GKIOUEHb] 6
eOUHbBLI peecmp POCCUUCKUX NPOZPAMM OISl
DIEKINPOHHBIX GLINUCTUMENbHVIX MAWUH U 643 OAHHBLX,
Yemanoanenuvnii naxem oghucno2o npozpammiioco
oOecneyenus, COBMECmUMO20 € YCMAHOBACHHOT
ONepayuoOHHOT CUCMEMOT, CBEOHUs O KOMOPOM

BRI YEHBI 8 COUHBLI PeeCpP POCCULICKUX npo2pamm OJist
DIEKMPOHHBIX BLIMUCTUMENbHBIX MAUUH U 63 OAHHbIX.

WEB-kamepa (Pabouee
wmecmo nedazoza)

\Muxpoghon: Hanuvue, asmomamuyecrkas oKycuposka:
Hanuuue

utm

1.00

MDY (npunmep, ckanep,
konup) mun 2 (Pabouee
mecmo nedazoeaa)

Tun ycmpoticmea: Muo2oghyHKYuOHANbHOE YempoTicmeo
(M®DY); llgemnocme nevamn: yeprno-benas;
Texnonozus nevamu: snexmpozpaduueckas (nazepras,
caemoouoonasn);, Popmam nevamu: ne menee A4, Tun
CKRAHUPOBANHUSL: NPOMAICHBLT NAAHULETNHBIT,
Bozmooicnocms crkanuposanusi 8 popmamax: ne menee
U4, Cnocob noorxmovenus: LAN, Wi-Fi, USB

1.00

Hoymbyxk mun |
(PaGouee mecmo
obyuarwezocs)

Dopm-pakmop: Hoymbyk;, Pasmep ouazonanu. ne
wenee 15.6 owimos; Pazpewenue skpana: Full HD,
Quad HD wru Ultra HD; Obwyuii obvem
lycmano61eH ol onepamusHoll namamu. He mexee 8
l6atiim; Maxcumanvrutil 06wuii noddepicusaemvill
o6bem onepamusHoll namsmu: ne meree 16 1 oatim,
Obvem SSD naxonumens: ne menee 240 [6aiim;
\becnposodnas cease: Wi-I'i;, Konuuecmeo ecmpoentvix
& kopnyc nopmog USB. e menee 2, uz komopwbix ne
weriee 1 donicno Goime USB sepcuu ne nuice 3.0,
Paspeuienue 636-xamepei, Mnuxcens: ne menee 0.3;
Bempoennwiti muxpoghon, Knasuamypa ¢ packnadxoii u
wmapkuposxoii knasuu QWERTY/HI[YKEH;
Iooodepoicka cmandapmos becnpoodHoll caasu.
802.11a/b/g/m/ac; [Ipoussodumensuocmes npoyeccopa
(3nauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomancey
http.//www.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunyaamopa meiuiv 6
KomneKkme: 0a; YCmaHo6NeHHAA ONePayuoOHHas
cucmema ¢ epagpuieckum noNb306amelbCKUM
uHmepgeiicom, ceedeHus 0 KOMoPOM BKNIOHEHbL 8
eOuHbLIl peecnp pOCCUUCKUX NpOSPaMM O
OAEKMPOHHBIX GLINUCTUMENBHBIX MAUUUH U OA3 OAHHBIX,
Yemanoenennwiii naxem ogucnozo npozpammuozo
0Becnedenus, COBMECMUMO20 C YCHAHOBNEHHOT
ONEPayUOHHOU CUCEMOTL, CBEOEHUs O KOMOPOM
8KII0UEHb 8 COUHBIT Ppeecmp POCCUTICKUX NPO2PamMM Olisl
DACKMPOHNHBIX BLIYUCTUMENbHBIX MAWUH U 6d3 OaHHbLY,

12.00

Haywnuxu (Pabouee
wmecmo ofyuarouezocst)

Tun: nonnopasmepiole

wm

12.00

HaumeHoBaHue pa3aena:
"[Ipe3eHTailMOHHOE
o6opynosanne”

i
i

i

\Hnmepaxkmugnwiii
KoMnnexc ¢
BOLUUCTUMESbHBIM

\HHmepakmugHblti KOMIAEKC C 8blYUCTUMETbHBIM
OIOKOM U MOOUIBHBIM KPENAeHUEM O0NNCEH

cCOOmEememeo8damsn CJIEC)'WOWZLM MEXHUYECKUM

uim

1.00

|

B
B




wenee 3000 nuxceneii: Paspeuwienue skpana no
sepmuxanu; ve menee 2100 nuxceneu, Iloooepocka
paspewenus 3840x2160 nukcenei (npu 60 I'y): da;
Hanuuue ecmpoennoil akycmuyuecko cucmemst. 0a;
Konuuecmao mouex kacanus: He menee 20, Boicoma
Cpadbamul8aAnUsi CEHCOPA OM NOBEPXHOCMU IKPAHA: HE
bonee 3 muanumempos, Bpems omkauka ceHcopa
wkacanus: ne 6onee 10 munnucekyno; Bempoennuie
bynkyuu pacnosnaganiis 06veKMo8 KAcanus: 0a;
Konuwecmgo noodepoicugaemplx Cmuiycos
0OHO8pemeHHO. He MeHee 2, Boamooichocme
nookmouenus k cemu Ethernet nposoonvim cnocobom:
0a; Boamosicnocms nodkmouenus k cemu Ethernet
Gecnpoaodibim cnocobom (Wi-Fi): 0a; Bosmodcnocme
UCHONL308AHUS IADOHY @ KAYECMEE UHCIMPYMEHMA
cmupanua: 0a;, Hanuvue unmezpupogantiozo damyuxa
oceeuyeHHOCImY 0N ABMOMAMUYECKOU KOppeKyuil
lsipkocmu nodcgemxu. oa; Hanuuue ghynkyuu
0ecnpogoonoll nepedavuy u300paXiceHus ¢ ycmpoucms
na 6aze OC Windows: da, Hanuvue ynkyuu
6ecnpogoonol nepedayu u300padiceHus ¢ ycmpoucms
Ha 6aze OC MacOS: 0a;, Hanuuue gpyurxyuu
becnpogodnol nepedadu u3o0padicens ¢ ycmpoucms
na 6aze OC i0S: 0a; Hanuwue pynxkyuu 6ecnpogoonot
nepedayu uzobpadicenus ¢ ycmpoiicms Ha 6aze OC
\dndroid: oa; BozmodcHocme yoanenno2o ynpasieHus u
wmonumopunea: 0a; Hanuyue kpennenus ¢ komniexme.
0a; Harnuuue cnoma Ha kopnyce Ons yCmanosKky
IOONONHUMENbHO20 BLINUCTUMENBHO20 DAOKA: O,
\Makcumansupiti noodepacugaemvlii 06vem
onepamugHol NAmMImu OONOHUMENbHOEO
guLurCIUmenvro20 6noka: we meree 8 I6;
\Makcumansuulii noodepacusaemvlti 06vem HAKONUMes
ONOSHUMENDHOZO BLIYUCAUMENBHO20 DAOKA: He MeHee
128 I'6; Pasvem 01 nOOKmoUeHUss QONROTHUMENbHOZ0
BoIYUCTUMENbHO2O OI0KA ¢ KOHMAKMAMU
DACKMPONUMAHUA BLINUCTUMENBHO20 DAOKA OM
BCMPOEHI020 OIOKA NUMANHUS UHIMEPAKIMUGH 020
KOMAIEKCA U KORMAaKmamy 0 NOOKNIoYeH st
yuposoeo sudeocuznana u USB ons nodkmovenusi
cencopa kacanun. Hanyue, TIpousgooumensrocms
Inpoyeccopa OONOTHUMENbHO2O BLINUCTUMENLHO20 DI0KA
(snauenue noxazamens « CPU Marky no mecmy
«Desktop CPU Perfomance»
https://www.cpubenchmark. net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
https:/fwww.cpubenchmark.net/laptop. html): ne menee
7000 edunuy,; Paspeuwienue na goixode gudeoadanmepa
orucumenvHoeo baoka npu pabome c
UHMEPAKMUGHBIM KOMAIeKCOM. He meHee 3840 x 2160
nuxcenei npu 60 [y, Hanuuue y dononnumensHozo
l6w1 YU CAUMENbHO20 OIOKA BeChPO8OOH020 MoOYIA Wi-Fi
e nuoice 802.11a/b/g/n/ac; Makcumansmerii yposens
wiyma npu pabome QOROIHUMENbHOZ0
leotyyciumenvho2o baoka: ne 6onee 30 0FA; Hanuuue 6

KOMRAEKIE MOOUNbHO20 MEMAINUHECKO20 Kpenienus,

Ne HanmenoBanne KpaTkue npumepHble TeXHHYECKHE Exnnnua
KoJimyecTBo
n/njobopynoanust (PBIO) xapakrepucrukn (PBI1O) WIMEPEHNH
Or0KoM U MOOUNLHBIM — |mpeboganunm: Pasmep duazonanu: He menee 74
Kpenaenuem Oroumos; Paspewenue skpana no copusonmanu: ne

| ]
b
Lo
| i

;




n/

=

HaumenoBanmne
obopynosanusi (PBI1O)

KparTkue npumepHble TeXHHYECKHE
xapakrepuctuku (PBIIO)

Epnuauna
H3MepeHust

IKo/sinyecTBo

0becneuusare2o 0IMONCHOCHL HANOAbHOU
YCIMAHOBKY UHMEPAKMUBHO20 KOMNIeKCd, ¢
nepedsuICcHOU KonecHol 6a301 U BO3MOICHOCHBIO
ihuxcayuu koaec 0N UCKIOYeHUs. HENPOU3BOTbHOZO
osuoicenust; TIpedycmanoenennas onepayuonHas
cucmema ¢ epaguueckum noNb308aAMeNbCKUM
unmepeticom, obecneuusaiouas pabomy
pacnpocmparneniolx 06pazoeamensHulx u
o6uecucmemubix npUROdICeHUll; Hanuuue, Qyukyus
2PapuLeckoco KOMMERMUPOBAHUS NOBEDX
NPOU3BONLHO2O USOOPANCEHUS, 8 MOM YUCHe Om
Dusunecku NOOKAOUEHHO20 UCMOYHUKA 8UOCOCUSHANA!
Hanudue; HHmezpuposanuslii 6 NOIb308amMeNb KUl
unmepgpeiic hynxkyuonan npocmompa u pabomsi ¢
daitinamu ocnosnbix popmamos ¢ USB- nakonumenei
wiu cemesoco cepgepa. Hanue, Humeepuposanule
cpedcmaa, obecnewugaioujue cCredyIOwun PyHKYuonan:
— CO30aH1UE MHO2OCMPAHUYHBIX YUeOHBIX 3aHAMUN ¢
UCNONb3I0BAHUEM MEOUAKOHMEHMA PAZNUYHBIX
Gdopmamos, — co30anue HAONUCEH U KOMMEHMAPUes
nogepx 3aNYueHHbIX NPUNONCEHUT, — PACRO3HABAHUE
duzyp u pyKONUCHO20 MeKCMA (PYCCKUL, aHEIUHCKUT
36IK1U), — HATUYUE UHCIMPYMEHINOG PUCOBAHUS
ceomempuyeckux Quzyp u aunuil. Bempoennvie
bynxyuu: — eenepamop cayuaiinelx wucen, —
KAnbKYIAMOp, — 3KPAHHAS KIaguamypa, — maimep, —
pedakmop mMamemamuieckux opmyn. neKmpontble
IMamemamuieckue UHCMPYMEHMbL. — YUPKY b, —
V2016HUK, — AUHElKa, — mpancnopmup. Pexcum
«Benott 0oCKkuy ¢ BOIMONCHOCMBIO CO30AHUSA 3AMEMOK,
pucosanus, pabomul ¢ mabauyamu u epaduxamu:
nanuuue. Hmnopm ¢atinos popmamos: PDF, PPT,
PPTX

(V8]

HanmMeHnoBanue paszaena:
" JIoNOJHUTETBHOE
obopynoBaHue"

HanmenosaHue pasaena:
"Mebens"

Komnnexm mebenu

"Vuebnaa mebens: cmon yuenuveckuti 12 wm., kpecna
Komnviomeproie 12 uim mebens 015 nedazoza: cmon 1
wm, cmyn | wm, cucmemst xpanenus: cmennaxc 1 wm"

KOMHRnaexkm

1.00

HaunmeHoBanue

Hanpasnenusi: "Kubepzuzuena u padoma c 6oasmiumu 0anHuMu '

4

IHaumeHoBaHue pazaena:
"TlpoduibHoE
oOopynoBaHHe"

I
i ] b
L

\Haywinuxku (Pabouee
Wmecmo obyyaionye2ocs)

Tun: noaHopasmepHoie

um

12.00

WEB-kamepa (Pabouee
ecmo nedazoza)

Muxpocpon: nanuyue, agmomamuieckas hoxycuposa:
Hanuuue

1.00

Hoymbyk mun |
(Pabouee mecmo
0byuaioye20cs)

Dopm-pakmop: Hoymbyk, Pasmep ouazoHanu: He
menee 15.6 owimos, Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
YCIMAHOBIEHHOT ONEPamusHot namamu: He menee 8
6aim; Maxcumansnuiil 06uull noodepocusaemplii
06vem onepamugnotl namsmu: ne menee 16 Fbaiim,
Obvem SSD naxonumens. ne menee 240 Ibaiim;
\Becnpogodnas cesnze: Wi-Fi; Konuuecmeo acmpoennoix
6 kopnyc nopmog USB: ne menee 2, us komopuix He

12.00




z

n/n

HanmenoBanne
obopyaoBanus (PBIIO)

KpaTkue npumepHbie TeXHHYCCKHE
xapaktepuctuku (PBIIO)

Envunna
HIMepeHust

Konau4gecTBo)

menee 1 dondicno ovime USB gepcuu ne nuoce 3.0;
\Paspewenue e36-xamepvl, Mnukcens: ne menee 0.3;
\Bempoennviil muxpogon; Knaguamypa c packnadxoil u
mapkuposkoti knasuue QWERTY/HI[YKEH;
[Toddepoicka cmandapmos 6ecnposoOHOT CaA3U:
802.11a/b/g/m/ac; Tpoussodumensuocme npoyeccopa
(snauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»
http:/iwww.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynamopa molito 6
Komnnekme: 0a, YcmanoeneHHas onepayuoHHas
cucmema ¢ 2paguyeckum Nob308ameNbCKUM
uHmMepPelicoM, ceedeHUs 0 KOMOPOM BKIIOYEHb G
eOUHBLY peecmp POCCUUCKUX RPOZPaMM 05
BIEKMPOHHBIX GUIYUCTUMENbHBIX MAUUH U 6A3 OAHHBIX,
Yemanosnennviii nakem oghucrozo npozpammnozo
obecneuenus, cCOBMeCmUMO20 ¢ YemanosneHnol
ONEPAYUOHHOT CUCTEMOT, CBEQEHUS 0 KOMOPOM
BKIIOUCHbI 8 COUHBLT PEECP POCCUUCKUX NPOSPAMM OIS
9.1€KMPOHHBIX BbIYUCTUMENHBIX MAWUH U DA3 OAHHDIX.

\Hoymbyx mun |
(Pabouee mecmo
nedacoza)

Dopm-pakmop: noymbyk; Pazmep ouazonanu: ne
wenee 15.6 ootimos, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii ob6vem
VCMAaHOBNEHHOU OnepamusHoil namamu.: He Menee 8
T6aiim, Maxcumanvnsiii 0buuii noodepaicugaemoril
0Ovem onepamugnotl namsmu: He meree 16 baiim,
O6vem SSD naxonumens: ne menee 240 I'baiim;
becnpogoonasn ceaze: Wi-Fi; Konuwecmeo scmpoennelx
¢ kopriyc nopmog USB. ne menee 2, u3 komopuwix He
wenee 1 oonocno 6eime USB ¢epcuu ne nuoice 3.0;
\Paspewenue 630-kamepwl, Mnukcens: ne menee 0.3,
[Bempoennuiti mukpogon; Knasuamypa ¢ packnaoxkou u
mapruposxoii knasuw QWERTY/HIVKEH;
ITodoepoicka cmandapmog 6ecnposoOHOT CasA3U:
802.11a/b/g/w/ac, Tlpoussodumensiioche npoyeccopa
(3nawenue noxazamena « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynamopa Molutb 6
Komnaekme: 0a, YcmaHoGneHHAas ONepayuoHHas
cucmema ¢ epagpuyeckum noNb308aAMeNbCKUM
umepeiicom, ceedeHus 0 KOMOPOM BKIIOYEHb G
eOUHBLTL peecmp POCCUUCKUX NPoZpamm Os
DNEKMPOHHBIX GLINUCTUMENbHBIX MAWUH U 6A3 OAHHBIX,
Yemanosnennuiti nakem opuchozo npoepammnozo
oBecneuenus, COBMecmuMoco ¢ yCmanoGNeHHOl
OnepayuoHHO CUCIEMOT, CEEOEHUS 0 KOMOPOM
BKIIOYEHBL 8 eOUNbIT peecmp POCCULICKUX NPOSPAMM OJIAL
DAEKMPOHHBIX BOIYUCTUMENBHBIX MAUWLUH U 6A3 OAHHbIX.

wm

1.00

HanMeHoBaHue pa3aena:
"TlpeseHTaLMOHHOE
obopynosaHue”

i

\Humepaxmuegnutii
Komnnexc ¢
BLIYUCTIUM ENLHBIM
OIOKOM U MOOUTLHBIM
KpenieHuem

HumepakmusHvili KOMINEKC C GolYUCIUMETbHbIM
6.10KOM U MOOUBHBIM KPEnAeHUEM O0IHCEH
COOMBEMCMB06aNMb CIEOYIOUUM MEXHUYECKUM
mpeGosanuam: Pazmep ouazonanu: ne menee 74
01011M06; Paspewenue sKpana no 20pu3onmanu: He

wenee 3000 nuxceneii. Paspewenue sxpana no

wm

1.00

i

i
!
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HaumenoBanue
ob6opynoBanus (PBIIO)

KpaTkue npuMepHbIe TeXHHUECKHE
xapakrepuctuku (PBITOQ)

Eppnuna
H3IMEPEHHs

KommuecTBo)

sepmuranu: ne menee 2100 nurceneii; lloodepocka
paspewenus 3840x2160 nuxceneii (npu 60 I'y): da;
\Hanuuue gcmpoenHoti aKyCmuyeckol cucmemsl. 0d,
Konuvecmao mouex kacanus. ne menee 20; Beicoma
Cpabamui8anus CeHCopa Om NOGEPXHOCIY IKPAHA. HE
Oonee 3 munaumempos, Bpems ominuka cencopa
kacanus: He 6onee |0 muniucexynd; Bempoennvie
dynkyuu pacnosnaganua o6wekmos Kacanus: 0a;
[Konuuecmso nooddepacugaemuix CMUIYcos
00HOBDEMeRHO: He Menee 2; Bosmooicnocme
nodkniouenus k cemu Ethernet npogoonsim cnocobom:
0a; Bozmoocrocme nodkniouenus k cemu Ethernet
6ecnpogoonsim cnocobom (Wi-Fi): 0a; Bosmooicnocme
UCRONL30BUHYS NAOOHY 8 KAYECHEE UHCMPYMEHMA
cmupanus: 0a; Hanuyue unmeapuposannoso 0amuyuxa
OceeueHHOCY OISl AGMOMAMUYECKOL KOPPeKyuU
ssprocmu noocgemxu: 0a;, Hanuyue gpynrxyuu
OecnpogooHol hepedadu u3obpaxicenus ¢ yCmpoucms
na 6aze OC Windows: 0a;, Hanuuue ¢hynxyuu
6ecnpo8odHoTl nepedayll U300PANCeHUs ¢ YCIMPOUCME
Ha 6aze OC MacOS: da, Hanuuue ynrxyuu
6ecnpo8ooHOl nepedayu U306paNicenus ¢ yCmpoucms
Ha 6aze OC iOS: 0a;, Hanuuue ghynkyuu 6ecnposodnoil
nepedauy usobpascenus ¢ yempoticmes na 6ase OC
Undroid: 0a;, Bo3amodicHoCmb YOAneHito2o Ynpasienus u
wonumopunza: oa; Hanuuue kpennenus ¢ KomMniekme:
0a; Hanuuue cnoma na xopnyce 01a ycmanoexu
OONOTHUMENTEHO20 BOIYUCTUMENbHO20 OI0KA: 04,
Maxcumaneretii nodoepoicugaemulii 06bem
ONEPamusHOU NaMamu OONOTHUMENBHOZ0
BuruucaumenbHo2o bnoxa: He menee 8 I';
Makcumansrbiii noddepicugaemvlli 00bem HAKONUMENs
QONOTHUMENBHO20 BLINUCTUMENLHO20 ONIOKA: HE MeHee
128 I'6; Pazvem 0ns nookmoyenus QONOMHUMENbHOZ0
l§ul Y UCTUMENbHOZO ONIOKA ¢ KOHMAKMAaMU
SAEKMPONUMAHUA BLIYUCTUMENLHO20 ONI0KA OM
BCIMPOEHH020 DAOKA NUMAHUS UHIMEPAKMUEBHO20
KoMAIeKCa U KOHMAakmamu OJis NOOKTIOYeHUs
yughposozo sudeocuznana u USB 0ns nooxnwyenus
cencopa Kacanus. Hanuuue; [IpoussooumenvHocms
npoyeccopa ONORHUMENbHOZ0 GbIYUCIUMENBHOZO 6}101<al
(snauenue nokazamens « CPU Mark» no mecmy
«Desktop CPU Perfomance»
hitps://www.cpubenchmark. net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performance»

https: //www.cpubenchmark.net/laptop. html): ne menee
7000 edunuy, Paspewenue na guixode guoeoadanmepa
gbIuUCTUMEenbHOCO BroKka npu pabome ¢
UHMEPAKMUBHBIM KOMIIEKCOM. He meHee 3840 x 2160
nuxceneii npu 60 I'y, Hanuuue y Oonoanumensnoco
61U UCTUMENbHO2O 6RI0KA Becnpo8o0H020 MoOyna Wi-Fi
we Hudice 802.11a/b/g/m/ac; Maxcumansibrit ypogeriv
uiyma npu pabome QORONHUMENLHO20
abryucaumenvrozo bnoka: ne 6onee 30 0bA; Hanuuue ¢
KoMAReKme MOBUNbHOZ0 MEMAITULECKO20 KPeNIeHUS,
0Gecneuusanuyezo 603IMOICHOCHL HANONLHOT
VCIMAanoeKu uHmMepaKkmueHo20 KOMIAEKCA, C

epedsusicHoli Kofecroli 6a301 1L 03MOICHOCHIBIO

]

|
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HaumeHoBanme
obopynoBanus (PBI1O)

KpaTkue npumepHbie TEXHHYECKHC
xapaktepuctuku (PBIIO)

Emmnuna

N3IMEPEHUSI

Kosmmueerso

dbuxcayuy konec 05 UCKIIOUCHUS HENPOUZBONLHOZO
Osurcerus, TlpedycmanosnenHas onepayuonnas
cucmema ¢ epapuyeckum nonb308amMensCKUM
unmepgeticom, obecneuusaiouas pabonty
pacnpocmparennblx 06pA308AMENbHLIX U

06U eCUCMeMHBIX NPUNOJICEH U], Hanuuue, PYHKYuUs
Ppaguueckoz0 KOMMEHMUPOBAHUS NOGEPX
MPOU3BONBHOZ0 U30OPANCEHUS, 8 MOM HUCTE Om
(DusIeCcKU ROOKNIOYEHHO20 UCOYHUKA GUOCOCULHAN:
nanuuue; Humezpuposanublii 6 N016306amenbCKuti
unmepeiic Gyukyuonan nPocmMompa u pabomei ¢
chavnamu ocrnogueix opmamog ¢ USB- naxonumenei
Wiy cemesoeo cepeepa: Hanuwue, Humezpupoganvie
cpedcmaa, obecnewugalowjue cAeoyiowull JyHKyuonan:
— CO30aHUE MHO20CHMPAHUYHBIX YUeOHbIX 3AHAMUL C
1CHONB308AHUEM MEOUAKOHMEHMA PA3IUYHBIX
idopmamos, — coszdanue naonuceli u KOMMeNMapues
MOGEPX 3anyuyeHHbIX NPUIOJICEHUT, — PACnO3NABAIUe
ibuzyp u pykonucHo2o mekcma (DyCeKul, anHeTuickull
SI36IKU), — HATUYUE UHCMPYMEHTNO8 PUCOBAHUSL
ceomempuueckux guzyp u tunuli. Bempoennvre
(dyHKYUU: — 2enepamop cayyaiinelx vucen, —
KATBLKYAAMOP, — SKPAHHAA KNAGUAMYpa, — maimep, —
pedaxmop mamemamuyeckux opmyn. InekmpoHHbLe
MAMeMAmU4ecKue UHCHPYMEHmblL. — YUPKYIb, —
VeonbHuK, — NuHelika, — mpanchopmup. Peowcum
«6enott 00CKU» € BOMONICHOCHIbIO CO30ANHUS 3AMEMOK,
PUCOBAHUS, pabombl ¢ MAbIUYamu 1 2pAPUKAMU;
Hanuuue. Hmnopm ¢haiinos popmamos: PDF, PPT,
\PPTX

(U]

HanMeHoBaHMe paznena:
" JlonosHUTENLHOE
obopyoBanne”

AR

Haumenopanue pazuena:
"MebGenn"

\Komnnexm mebenu

"Vyebuan mebenv: cmon yuyenuveckuti 12 wm., kpecia
Komnviomeprote 12 wm mebens 015 nedazoza: cmon 1
wem, cmyn | wm, cucmemsl xpanenusn. cmeanaxc | wm

KOMRnIeKm

1.00

HanmeHoBanue HanpaBiieHnsi: ""Anzopummuxa u 102uKa’

’

aUMEHOBAaHUe pa3jena:
"TIpodunbHoe
obopynosaHue"

\Haywnuxu (Pabouee
Mecmo obyuaiouje2ocs)

Tun: noan opasmepHble

wm

12.00

WEB-kamepa (Pabouee
Wmecmo nedazoea)

Mukpodhon: nanuuue, asmomamuieckas PoKycuposxa.
Hanudue

wm

1.00

Hoymb6yx mun 1
(Pabouee mecmo
0byuarwezoca)

Dopm-Qaxmop: noymbyk; Paszmep ouazonanu: He
wenee 15.6 owimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
lycmanoenenHoti onepamusHoti namamu: He menee §
6aiim; Maxcumansnisi 06wl noddepoicusaemolii
obvem onepamugnoll namamu: He meHee 16 I'baiim;
O6vem SSD Haxonumens: He menee 240 'baiim,
becnpogoonas cesze: Wi-Fi; Konuuecmgo ecmpoenolx
6 kopnyc nopmog USB: ne menee 2, uz komopuvix He
menee [ 0onxcro bbime USB eepcuu ne nuoice 3.0,
\Paspewenue ga6-kamepst, Mnuxcenv: ne menee 0.3,

Bempoenneiii mukpodhon; Knaguamypa ¢ packradxoii u

12.00
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HaumenoBauune
n/njo6opynosanusi (PBIO)

KpaTkue npamepnbie TEXHHYECKHE
xapaktepuctuku (PBIIO)

Ennnuna
H3MEpeHust

KoJinuecTBO|

wapkuposxoii kiasuw QWERTY/HLYKEH,;
I1000epoicka cmandapnos 6ecnposooHol Ces3u:
802.11a/b/g/n/ac; Ipouszsodumensnocme npoyeccopa
(suavernue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»

http. //www. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuyue manunynsmopa mvlulb 8
Komnnekme. 0a; Ycmanoenennas onepayuonnasl
cucmema ¢ epaguueckum RONb30BUMENbCKUM
uHmMepPeticom, ceedeHUs 0 KOMOPOM BKIIOUEHb &
eOuUNbITL peecmp POCCUICKUX NPOZpamMm Ons
(DAEKIMPOHNHBIX GbIYUCTUMENbHOIX MAUUH U a3 OAHHBIX,
Yemanoenennuiii naxem opuchozo npozpammHozo
obecneuenus, coBMeCMUMO20 ¢ YCIMAHOBNEHHOU
ONEePayUOHHOU CUCMEMOT], CBEOEHNS O KOMOPOM
GKAIOYEHbL 8 eOUHBLTL peeCmp POCCUUCKUX NPOSPAMM O
BAEKINPOHHBIX BbINUCTUMENbHBIX MAUUH U D3 OaHHBLX.

\Hoym6yx mun 1
(Pabouee mecmo
nedazoza)

Dopm-haxmop: noymbyx; Pazmep duazonanu: ne
Wmenee 15.6 Orwiimos, Paspewenue sxpana: Full HD,
Quad HD wiu Ultra HD; Obwuii 06vem
YCIMAanoGIeHHOU ONepamuenol namsamu. e mexee 8
[batim; Maxcumanonorii 06uguii noddepicuaaemlii
06vem onepamugHoti namamu: ne menee 16 I'baiim;
Ob6vem SSD naxonumens: ne menee 240 I'batim;
becnposoonasn cesaze: Wi-Fi; Konuuecmao ecmpoenHuix
8 kopnyc nopmos USB: ne menee 2, uz komopwix He
menee | domicno borme USB eepcuu ne nusce 3.0,
Paspeuienue 26-kamepel, Mnukcenw: ne menee 0.3,
\Bempoennviit mukpogon; Knaguamypa ¢ packnaokoii u
mapruposkoii knasuus QWERTY/HIIYKEH,
To00epoicka cmandapmos 6echpo8oOHOU CasI3U:
802.11a/b/g/n/ac; Ilpousgodumensrocms npoyeccopa
(3navenue noxazameas « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»

http. /fwww. cpubenchmark. net/laptop. html): ne menee
5000 eounuy; Hanuuue MaHunynamopa Muluis 6
Kxomnnekme: 0a, Ycmawnoenennas onepayuoHHAs
cucmema ¢ epaghuieckum notb308amenbCKuM
uHmepgheticom, caedenus 0 KOMoOPOM BKAIOUEHb! 8
eOUHbLI peecmp POCCUTICKUX NPOSPAMM ONsl
DAEKMPOHHBIX BLIYUCTUMENLHBIX MAUUH U OA3 OGHHBIX,
Yemanognennwiii nakem ogpucnozo npozpammiozo
obecneuenus, cCOBMECIMUMO20 C YCMAHOBNEHHOU
onepayuoiniol CUCMEMOH, CGEOCHUSL 0 KOMOPOM
BKAIOYEHbL 8 COUHBLTL PEeCmpP POCCUUCKUX NPOSPAMM ONA
DJEKMPOHHBIX 8bIHUCAUMENBHBIX MAWUH U 03 OaHHBLX.

um

1.00

HanmMeHoBaHWe pa3aena:
2 {"IlpezeHTaLMOHHOE
obopynoBaHue"

1w

\HnmepaxmusHblii
KOMRIEKC ¢
GbIYUCIUMEeNbHBIM
OroKOM U MOOUABHBIM
Kpennenuem

HnmepakmugHvlii KOMIIAEKC C 6bIYUCTUMENbHBIM
OAOKOM U MOOUTLHBIM KDEnNeHUeM 00JINCEH
cooma@emcmgosamy CredyiouwumM mexHu4ecKum
mpeboganusim: Pasmep ouazonanu: ne menee 74
0iotiMo6; Paspeuienue sxpand no 2opusonmanu: He
tenee 3000 nukceneii: Paspeuiernue skpana no
eepmuranu: ne menee 2100 nuxceneit; Iloodepicka
ipaspeutenus 3840x2160 nuxceneii (npu 60 I'y): oa;

Hanuuue gcmpoennoi akycmuyeckoll cucmemsl. 0d,

1.00
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HaumenoBanue
obopynosanust (PBI1O)

Kpatkne npumepuble Texnuyeckne
xapakrepuctuku (PBITO)

Exnnnna
H3MepeHust

KoJinaecrso

Konuuecmeo mouek kacanus: e menee 20; Boicoma
cpabamui@aHUsl CeHCOPa OM NOGEPXHOCHU 3KPAHA HE
bonee 3 munnumempos, Bpems omxnuka cencopa
kacanusn: ne 6onee 10 munnucexyno, Bempoennoie
yHKyuY pacnosnadants 06beKmos Kacanus: 0a;
[Konuuecmso nodoepacugaemplx CIMunycos
ooHO8pemenno. He menee 2; Boamosicnocme
nooxnrovenus k cemu Ethernet nposoonsim cnocobom.
0a; Bosmooicnocme nookniouenus k cemu Ethernet
Gecnposodnbim cnocobom (Wi-Fi): da; Bozmodicnocme
UCHONL30BAHUSL IADOHU 8 KAYECMBE UHCMPYMEHINA
cmupanua: 0a; Hanuuue unmezpuposaniozo oamuuxa
ocee eHHoCmuU 0N AGMOMAMUYECKOL KOppeKyuu
spkocmu nodceemru. oa; Hanuwue ghynxkyuu
6ecnpo8oOHoU nepedauy U300PANCEHUS C YCHPOUCHE
na 6ase OC Windows: 0a;, Hanuuue ynxyuu
Oecnpogoooli nepedauu u30opadxicenus ¢ ycmpoicms
na 6aze OC MacOS: oa;, Hanuvwue ¢ynxyuu
GecnposoOHOT nepedayit U300paXiceHUs ¢ yCmpoucms
a 6aze OC i0S: 0a;, Hanuuue dhynxyuu 6ecnpogoonoii
nepedayu usobpaxcenus ¢ ycmpoucme Ha baze OC
\Android: 0a; Bozmoxcnocms yoanennoeo ynpasneHus u
wonumopunea: da;, Hanuvue kpennenusi ¢ komniekme.
0a, Hanuuue cnoma na kopnyce 013 yCmaHoeKu
Ponwznumeﬂwoeo gulyucIumensHo2o baoka: 0a;
iMaxkcumanvubril noodepocusaemstii 06vem
0nepamuenoti Namamy OCROIHUMENLHO20
goruucumenvrozo 6aoka: ne menee 8 16,
MaxcumansHbiii noodepacusaemsiii 06bem HaAKONUMENs
QONOHUMENBHO20 BLIYUCTUMENLHO20 OIOKA: He Meliee
128 I'6, Pazvem 0ist ROOKAIOYEHUS QONOTHUMETLHO2O0
GolYUCTUMENbHO20 ONIOKA C KOHIMAKMAaMU
SIEKMPONUMAHUS BLINUCTUMENbHO20 OIOKa om
BCIMPOEHHO20 GA0KA NUMANUS UHMEPAKMUBHOSO
KOMAIEKCA U KOHMAKMAMUY ON51 NOOKIOY eHUS!
yuposozo eudeocuznana u USB ons nooknovenus
cencopa kacanus: nanudue; [lpoussooumenvHocms
npoyeccopa 0ONOTHUMENBHO20 BLINUCTUMENLHO20 BI0KA
(anawenue noxazamens «CPU Mark» no mecmy
«Desktop CPU Perfomancey
https.:/fwww.cpubenchmark. net/desktop. html unu no
imecmy «Laptop & Portable CPU Performances
hitps:/rwww. cpubenchmark.net/laptop.html): ne menee
7000 eounuy; Paspeuwiernue Ha suixode gudevaoanmepa
GbLUUCAUMENbHO20 GA0KA npu pabome ¢
UHMEPAKMUBHBIM KOMANIEKCOM: He meHee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y 0ononnumenbHoz0
guryuCIUmenbHO20 broka 6ecnposoonoco mooyas Wi-Fi
e Huxce 802.11a/b/g/n/ac; Maxcumanvhblit ypogens
uiyma npu pabome OONONHUMENbHOSO
soruucaumensiiozo 6aoka: He bonee 30 0bA; Hanuuue ¢
KOMAIeKme MOGUTbHO20 MEMANIUYECKO20 KPeNTIEH S,
0Oecnevusanuezo 803MONCHOCIb HANONLHOT
lyCmanoeKu uHmMepaKkmusHoO20 KOMNIEKCA, ¢
neped8uiCcHOl Konechou 6a30tl U 0IMOICHOCHIbIO
(puxcayuu konec Ons UCKIOYEHUS HENPOU3EOTbHOZ0
Oeuxcenus,; Ipedycmarnosnennas onepayuoHnas

cucmema ¢ Zpa¢u‘l€CKuM nOJIb308AMENIbCKUM
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Ne HanmenoBanne KpaTtxne npumepHbie TexHpdecKue Exuanna Kosmuecrso
n/njo6opyaosanust (PBI10) xapakrepuctuku (PBITIO) H3MepeHust
unmepeeticom, obecneyugaionas pabomy
pacnpocmpaneHHblx 06paze8amenbHuIX U
00U ecucmemMHbIx RPURONCEHUIL. Hanuyue, PyHKkyus
epapuueckozo KOMMEHMUPOBAHUS NOBEDX
NPOU3BONLHOZO U30OPADICEHUS, 8 MOM HUCIE Om
(puzuuecku NOOKIIOHEHHO20 UCOYHUKA 6UOCOCUSHANA!
Hanuuye; HumeepuposanHslil 8 NONb308aAMENbCKUL
unmepghelic GYHKYUOHan npocmMompa u pabomel ¢
baiinamu ocrnosuvix popmamos ¢ USB- nakonumeneii
unu cemegoeo cepgepa: Haauuue, Hnmezpuposannuie
cpedcmaa, obecnenugaiowue credyiouuli QYHKYUOHan:
— CO30aHUE MHO20CMPAHUYHBIX YYEOHbIX 3AHAMUN C
UCHONL308AHUEM MEOUAKOHMEHMA PATULHBIX
ibopmamos, — coz0anue Haonucell u KoMMmenmapues
nogepx 3anyujeHHbIX RPUIONCEHUT, — PACNO3HABAHUE
dueyp u pykonucHozo mexcma (pycckuil, aHenulickuti
SI3LIKU), — HATUYUE UHCMPYMEHMOE PUCOBAHUS
eomempuueckux Queyp u aunuil. Bempoennvie
DyHKYUU: — cenepamop CAyNaiHbIX yucen, —
KATBKYNIAMOP, — SKPAHHAA KNABUAMYpa, — maimep, —
pedaxmop mamemamuueckux opmyn. Inekmponusie
WMamemamuyecKue UHCMPYMenmeol. — YUpKYib, —
VeOnbHUK, — MuHelKd, — mparcnopmup. Peocum
«6enott 00CKU» ¢ BOIMONICHOCMBIO CO30AHUSL 3AMEMOK,
pucosanus, pabomsl ¢ mabauyamu u epaguxamu:
manuuue. Hmnopm ¢haiinoa hopmamos. PDF, PPT,
\PPTX
HawnmenoBanue pasnena:
3 |"lononHuTenbpHOE 'R m
obopynoBaHue" ' o
4 HaumeHoBaHue pasjena:
""Mebesb"
""Yyebras mebenb: cmon ynenudeckui 12 wm., kpecna
K Komnviomepnole 12 wm mebens Ons nedazoza: cmon |
omniekm mebenu KOMMjeKm 1.00
wm, cmyn 1 wm, cucmembl xparenus: cmeanasic |
wem"”
HaumenoBanue nanpasaennsi: "llpozpammupoeanue na asvike Java"”
Hanmenosanue paszaena: ; s
1 ['"Tipodunnroe b ”“
o0opyaosanue”
HaumeHoBaHKE paszesa: .
2 "Tlpe3eHTalMOHHOE I ! I ”]!
obopyaoBaHue”
HaumenoBaHue pasaena: : I
3 |"JlononHUTENLHOE § H
obopynoBaHue"
4 HaumeHoBaHue pazaena:
"Mebens"
HaumenoBanue HanpasaeHus: "Cucmemnoe aomunucmpuposanue"
HavmeHoBaHue pasaena; ’ N
1 ['TlpodwabHoe i ! P ”i!
obopynoBaHue"”
HaumeHoBaHue pasziena: o
2 |"HomoaHATENbHOE I ’ I “}i
obopynosaHue” '

[0%)

HaumenosaHue paznena:
"KomnbioTepHOE
obopynoBanue”

I i l!“l




Haumenopanue
ob6opynosanusi (PBI10O)

Kparkune npuMepHbie TEXHHUECKHE
xapakrepuctuku (PBI10)

Ennnnna
H3MEpEHust

Konnyecrso

Haunmenosanue pazaena:
"TIpe3eHTaLMOHHOE
obopyioBaHue"

HaumeHoBaHue pazaena:
"MeGens"

HanmeHnoBaHue HanpasJenus: "Pazpadomka eupmyanbiioii u 00nOJIHERHOU Peanblioc

mu "

HaumeHosaHue pasaena:
"ITpodrbroe
obopynoBaHue"

IImamus Ons kpenieHus
BHEULHUX OAMYUKOB

Peeyﬂupoeka 8blCOmbl. HANUYUe, sblComa. He MEeHee 2

wecmo nedazoea)

e xyoice 4800x1200dpi; Cropocms neyamu. ne menee
15 emp/mun; @yuxyus agmomamunecko
0gycmopoHHell neyamu - Hanuyue, DPYyHKkyus newame
6e3 noneii: Hanuyue, Pyurkyus 6eCHPOBOOH020
nooxniouenus, xax munumym WiFiu AirPrint: nanuuue;

Mempos, 803MONCHOCHb YCMAHOBKYU BHEUHUX OAMYUUKO8 wm 4.00
(Paboyee mecmo -
uLIeMa GUPMYANbHOTL PeAIbHOCHIU: HATUYUE
obyuarowecocs)
Cmayuonapnoe nooxmodenue k [IK: nanuuue, 81600
[ LInem gupmyansvHol 1a COOCMBEHHBIT IKPAH. HANUYUe, KOHMPOIIEPLl: HE
peansnocmu MeHee 2 wmyK, GHeuLHUue OamyuKy. He meHee 2 MYK,
npogheccuonanbibLl MpeKuHz 8321A0a: Hanuyue, GCMPOEHHble HAYUIHUKU! wm 2.00
(Pabouee mecmo nanuuue, yeon o6sopa: ne mernee 100 epadycos,
obyuaowe2ocs) wacmoma obHosnenus: ne menee 90 I'y, paspewienue:
e menee 1440x1600 ons kaxcoozo enasa
Haywrnuku (Pabouee
4 ( Tun: nornopazmepHore wm 12.00
wmecmo obyuarouezocs)
Monumop (Pabouee .
P (! Juazonane: He menee 24 010umMo6 wm 12.00
mecmo obyyaioujecocs)
[Ipoyeccop: He menee 6 a0ep, 12 nomoros, Taxmogas
wacmoma: He menee 2,4 I'ly, Takmosas wacmoma 8
peorcume yckopenua: ne menee 3,6 T2y, Obvem kout-
namsamu npoyeccopa: He menee 8§ M6, Onepamuenas
Cinaunonapnbii namsme: He menee 8 1'6;, Ob6vém nakonumens SSD: ne
Hbl - ..
KOM: zomep un 2 menee 128 ['6; Obvém naxonumens HDD: ne menee :
b
P 500 I'6; Taxmoesas wacmoma 6u0eoKapmul: He MEHee wm 12.00
(Pabouee mecmo Ny
1,2 I'Ty, O6wém namamu sudeoxapmut, ne menee 4 16,
obyuaiuezocs)
Ipeoycmanognennas OC ¢ zpagpuueckum
nonb308amensckum unmepgeticom, obecneuugaiouyasn
pabomy pacnpocmpanenHbix 06pa308amensHbIX U
0Oy eCUCMEMHBIX RPUTONCEHUN: mpebyemcs;
Manunynsamop muna mMbluib, K1IGBUAMYPA. HATUYUE.
LIImamus Ona kpennerus
Pe2ynuposka GeiCombl. HANUYUE, 861COMA. He MeHee 2
GHEULHUX OaMYUKO8
\Mempos, B0IMONCHOCHE YCMAHOBKU GHEUHUX OAMYUKOS um 2.00
(Pabouee mecmo .. .
wiIeMa GUpMYanbHOW PeanbHOCmUL: Hanuyue
nedacoza)
Cmayuonaproe nookniodenue x I1K. nanuyue, 61600
LInem supmyanvhoii Ha COBCMGEHHbLI 3KPAH: HATUYUe, KOHMPONIEpbl: He
peansHocmu Menee 2 wmyk, GHeWwHUe OamuUKU: He MeHee 2 WmyK,
npogheccuonanbrblii INPEKUHE 83271A0A. HATUYYUE, GCHIPOCHHbIE HAVULHUKY. um 1.00
(Pabouee mecmo nanuuue, yzon o6sopa: ne meree 100 epadycos,
neoazoza) vacmoma obrogrenus: ne mernee 90 I'y, paspewenue:
e menee 1440 %1600 onn kadcdoeo enaza
Habop ¢yikyuii: npunmep/ckanep/xonup; CHIIY ¢
cocmaee ycmpoiicmsga unu CHITY cosmecmumas ¢
M@V 6 komnnexme nocmasku; Ileuames yeemnbix
usobpadicenuil. mpedbyemes; Maxcumaneneiii popmam
MDY (npunmep, cranep, P Deoy bop.
meyamu: A3, ¢ MakCUMAnbHbIM pazpewieniem neyamu.
konup) mun 1 (Pabouee wm 1.00
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HaumenoBanue
ob6opyaosanus (PBI1O)

KpaTkue npumMepHbIe TEXHHYCCKHE
xapakrtepactukn (PBI1O)

Ennnuna
H3MCepeHUst

S PV

KosmuecTno

ucnaei 0 omobpadCeHus. UHGOPMayuy: Haruyue;
[Toodepacka OC Windows, Mac OS, i0S, Android:
wanuuue, Humepeeiicer nooxnouenus USB, RJ4S5.
Hanuaye

WEB-xamepa (Pabouee
MeCmo neoazoza)

\Muxpoghon: naruuue, asmomamuyeckas (hoKycuposka:
Hanuuue

wm

\Monumop (Pabouee
wecmo nedazoza)

Tuazonans: He meree 27 01imos

uim

Cmayuonapruiii
womnviomep mun |
(Pabouee mecmo
neoazoza)

Ipoyeccop: ne menee 6 sdep, 12 nomokoe; Taxmosas
wacmoma: ne menee 2,8 I'Ty, Takmosas wacmoma 6
pescume yexkopenus: He menee 4,2 2y, Obvem k-
namamu npoyeccopa: ne menee 12 M6, Onepamushas
mamame: He menee 16 I'6; O6vém naxonumens SSD: ne
menee 256 I'6;, O6vém naxonumens HDD: ne menee |
To; Taxmosas wacmoma guoeokapmel. ne memee 1,5
[Ty, O6vém namamu gudeoxapmel: He meree 4 16,
[Topmor USB 3.0. nanuuue; ITopmer USB 2.0: nanuvue;
ITpedycmanosnennas OC ¢ epagpuyeckum
NONL308AMENbCKUM UHIEPelicom, 0becne udaionast
pabomy pacnpocmpanentbix 06pazoeamensHsIX u

o ecucmemiblx RPUROdICEHU: mpebyemces;
IManunynamop muna mbiuisb, K1asuamypa. HaIuvue.

uim

1.00

HaumeHoBaHKe pazaena:
"[IpeseHTanoOHHOE
obopynosanue”

l

HnmepakmueHslii
KOMAIEKC C
BBIYUCTUMENEHBIM
O10KOM U MOOUILHBIM
Kpernienuem

\HumepaxmugHslii KOMAAEKC C BbIYUCTUINENbHBIM
610KOM U MOOUTLHBIM KPEenneHUuem O0NNCEH
COOMEemcmeo8amy CNEOYIOWUM mMeXHUYECKUM
impebosanusm. Pazmep ouazonanu: ne menee 74
dr0tivog; Paspeuienue 3Kkpand no 2OpU30HmMany. He
wmenee 3000 nuxceneil: Paspewenue sxpana no
sepmuranu: He meree 2100 nuxceneii, Iloooepoicka
pazpeutenus 3840x2 160 nurcenedt (npu 60 y). da;
Hanuuue 6cmpoennoil arycmuueckoli cucmemsl. 0d;
\Konuuecmeo mouex kacanus: ne menee 20; Bolcoma
cpabamel@ars CEHCOpa Om NOBEPXHOCMY SKPAHA. He
Gonee 3 munnumempos;, Bpems ominuka cencopa
cacanus: ne bonee 10 munnucexyno; Bempoennvie
hyHKkyuu pacnosnaganus 06vekmos kacanus: 0a;
Konuuecmao nod0epiicuéaemblx CMuiycog
o0noepemenno: ne menee 2; Boamoocnocmo
nooknouenus k cemu Ethernet nposoonsim cnocobom:
0a, Bozmoschocme nodkmiouenus k cemu Ethernet
Gecnposoonsim cnocobom (Wi-Fi): 0a; Bosmoxcrocne
UCNONBL30BAHUA TAOOHU 8 KAYECmee UHCMpPYMeHma
cmupanua: 0a;, Hanuuue unmezpupoganHozo 0amuuka
ocaereitHocmu 0isl a8MOMAMU4ecKol KOppekyuu
lsiprocmu nooceemiu: oa; Hanuwue ynkyuu
Becnposoonol nepedauy u3obpadicenus ¢ ycmpoucme
na 6aze OC Windows: 0a; Hanuuue ¢ynkyuu
Decnposoonoil nepedadu u30bpasicenus ¢ ycmpoucme
wa 6aze OC MacOS: oa; Hanuuue gpynryuu
Hecnposoonoll nepedayu u3oopasicens ¢ ycmpoucms
a 6aze OC i0S: 0a; Hanuuue pynxyuu 6ecnpogoonot
nepedanu uzobpaxcenus ¢ yempoucms na baze OC
ndroid: 0a; BoamoacHocme yoanennozo ynpagnenus u
wonumopurea: da; Hanuvue kpennenus ¢ komniexme:
a; Hanuuue cnoma na xopnyce oas yemanogku

um

1.00
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HaumeHoBaHue
obopynosanus (PBI1O)

KpaTkue npumMepHble TeXHHYecKUe
xapakrepuctuku (PBI1O)

Epnnauna
H3MEepeHust

KosmyecTBo

OONOIHUMENbHO20 SLINUCIUMENbHO20 OA0KA: 0a;
Maxcumanshvlii noddepoicusaemolii 06vem
lonepamusr ol naMamu OOROIHUMENEHOZO
sbluuCIUMENbHOCO ORI0KA: He menee 8 [0;
\Makcumanvreiii nodoeporcusaemolii 00vem HaKkonUmens
OONONIHUMENTbHOZ0 BLINUCTUMENbHO20 BIOKA: He MeHee
128 I'6, Pazvem 045 nOOKIIQUENUS QONOIIIUMENbHO20
gol1yUCIUMENbHO20 OI0KA C KOHMAKMAMU
DACKMPONUMANUS BbIYUCTUMENBHO20 OIOKA OM
BCMPOeHH020 DAOKA NUMAHUS UHIMEDAKINUBHOZ0
KOMAIEKCa U KOHMAKMAamuy OJisi NOOKM0YeHUs.
yuposoco sudeocusnaia u USB 0as nookniovenus
cencopa kacanus: nanuyue; [lpousgodumenvrHocme
npoyeccopa GONOIHUMENBHOZO BbINUCTUMENBHO20 OIOKA
(anauenue noxazamensi «CPU Marky» no mecmy
« Desktop CPU Perfomancey
hitps:/fwww.cpubenchmark. net/desktop. htm! unu no
ecmy «Laptop & Portable CPU Performance»
ttps.://www.cpubenchmark.net/laptop. html): ne menee
7000 eounuy, Paspeuwienue na guixode sudeoaoanmepa
leoLuUCTUMENbHOCO OnoKa npu pabome ¢
uHmMepakmugHbiM Komnnexcom: He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y 00NOIHUMENbHO20
BIUUCAUMENLHOZO 61I0KA Becnpo8o0H020 MoOyIa Wi-Ii
ne nuxce 802.11a/b/g/m/ac; Maxcumanshuril yposens
uwyma npu pabome OONOIHUMENLHOZO
gblunCcIUmenviozo Gaoka: He 6onee 30 0bA; Hanuuue 6
KomnIEKme MOGUALHOZ0 MEMAIIUHECKOZ0 Kpennenus,
obecneyusaionyeco 803MOICHOCHb HANONBLHOT
VCMAHOBK YU UHMEPAKMUBHO20 KOMINEKCA, C
neped8UIICHOY KORecHOl 6A301Ll U 803MOICHOCMbIO
huxcayuu xonec s UCKTIOYCHUS HENPOU3EONbHO20
Oeusicenusi; IIpedycmanoenennas onepayuoHHas
cucmema ¢ Zpaguueckum noNb308aMeNsCKUM
unmepgeiicom, obecnenusaowas pabomy
pacnpocmpanennblx 06pa3oeamenbHulx U
0O ecUCmeMibIX RPUNodcenutl. Hanuyue, Cynkyus
ehaduuecko20 KOMMEHIMUPOBAHUA NOBEPX
MPOUSEOALHOZO UIOGPANCEHUA, 8 MOM HUCIE OM
(pusuuecky NOOKNIOUEHHO20 UCMOYHUKA GUOCOCUSHANA!
Hanuuue, HumezpuposanHvli 8 NOMb306AMENbCKUT
unmepepetic ynkyuonan npocmompa u pabomet ¢
patinamu ocnosuvix popmamos ¢ USB- nakonumeneii
WU cemeso2o cepeepa. Hanuuue, Humezpuposanuule
cpedcmea, obecnevugaiowue cneOyIowull (PYHKYUOHan:
|- cozdanue mrozocmpanuunbix yueGnblx 3aHAMUL ¢
11CROIb308AHUEM MEOUAKOHMEHING PAZIUHHBIX
Gopmamos, — coz0anue HAORUCEN i KOMMEHMAPUEE
NOGEPX 3aNYUeHHBIX NPUTONCEH U, — PACNO3HABAHUE
hucyp u pyKonucHo2o mekcma (PyCCeKud, aHenuickuil
W3bIKI), — HanUNUe UHCMPYMEHIMOB PUCOBAHSL
peomempuyeckux Quayp u aunuti. Bcmpoennvre
DyHKyuu: — 2eHepamop CayyaiHbix yucen, —
KanbKyIsimop, — IKPanHas KAaguamypd, — maumep, —
pedaxmop mMamemamuueckux Gopmyn. Inekmponnsie
MamemMamuyeckue UHCMmpyMeHmel. — YUPKyib, —
LZO/leuK, — qunenxa, — mpancnopmup. Pexcum

«6enoti 00CKUY C BOIMONCHOCMbIO CO30AHUA 3AMEMOK,
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Ne HaumenoBanue KpaTkue npumepHble TCXHHYECKNE Enmmuaﬁ
KonnyecTso
n/nodopynoanus (PBIIO) xapaktepucruku (PBITO) H3MEpeHHst|
lpucosanus, pabomel ¢ mabnuyamu u 2pauxamu:
wanuuue. Hmnopm gaiinog cpopmamos: PDF, PPT,
PPTX
HaHMeHOBaHHC pasjiena: : ‘
3 "JlononHuTenbHOE ! 1 Ei
obopynosanue”
4 HanmeHoBaHHE pasjena:
"MeGenp"
"Vuebnas mebenv: cmon-mpanchopmep-mpaneyus 12
[Komnnexm mebenu wim, cmynesi {2 wm mebenv 018 nedazoza: cmon [ wim, | KOMIIEKM 1.00
cmyn 1 wm " L
Haumenowsanne nanpasiennsi; "3ona konekmugnoit paomot"’
HaumMenoBanue pazaena:
1 ["TIpeseHTalHOHHOE | | |
obopynoBaHue"
Kauecmso 3anucu eudeo: ne nudice Full HD 1080p,
Buoeoxamepa ons
g mampuya: ne menee 3 Mn, vacmoma xaoposg — ne
mpancasyuil u . wim 1.00
uoeocssm wenee 30 fps ons Full HD 1080p, oucmanyuonnbiii
YL YNPAgaeHus; Hanuuue
Yuusepcanvnoe
HAKNOHHOE HACMeHHOe
Kpennenue unu Cosmecmumocmo ¢ JKK-menesuzopom n. 1.1 wm 1.00
HARONLHARL MOOUTLHAA 1 | i
cmoiika
K menesuzop mun 1 Juazonane skpana: He meHee 75 Qiomo8 wm 1.00
alMCHOBaHUe pasiena: [i
2 |"KomnbroTepHOE
oGopynosatue”
Dopm-haxmop: Hoymbyx, XKecmkas, Heomkmovaemas
kaasuamypa: Hanuuue, [uazoHans 3kpana; ne menee
15,6 owiimos; Paspewenue sxpana: He meHee
1920x1080 nuxceneni; Konuuecmeo adep npoyeccopa:
om 4; Konuuecmgo nomokos: om 8, basosas
maxmosas wacmoma npoyeccopa: ne menee 2,4 I'Ty,
Makcumanbhas makmogas yacmoma npoyeccopa: He
menee 4,1 I'Ty, Kow-namsme npoyeccopa: om 8 Mo,
O6vem onepamueanoti namamu: om 8 16, Obvem
noddeporcugaemMoll OnepamugHoti namamu (01
GOMOJICHOCU pacwiupenus). He meiee 24 T haiim,
O6vem naxonumens HDD: om 1 16 (unu SSD: om 256
7'6); duckpemnas sudeoxkapma. nanuvue Obvem
namamu eudeoxapmel. ne menee 6 I'6 Tun namsamu
Hoyméyx Tun 2 suoeoxapmul: ne xysice GDDR6 Bpemsa asmonomnos “mn 500
padomer om 6amapeu: ne menee 3 wacos, Bec
HOYMBYKA ¢ YCIMAHOGNEHIBIM AKKYMYIAMOPOM: He
Gonee 2,4 ke, Buewnuii unmepdgperic USB cmanoapma
e nudice 3.0: ne Menee 08yx c80600HbIX. Brewtnuil
unmepepeiic LAN (8 cayuae omcymemeus Ha KOpryce,
npedocmasasme Ethernet adanmep USB-RJ-45);
Hanuyue mooyneti u unmepdpeticog: HDMI;
Becnpogoonan casaze Wi-Fi: namiue c nodoepickoi
cmandapma IEEE 802.11n, unu cospemennee; Web-
r«wepa: nanuuue, Pycckas packnadka knaguamypul.
nanuuue, Manunynasmop "menus": nanuuue;
[Ipedycmano6nennas OnepayuoHHas cucmema ¢
Ppaguueckum noib308aAmMenbCKUM URmepQeticom,
L 0becnevusalowan pabomy pacnpoOCmpaHeHHbIx
obpazosamensiibix u 06U eCUCEMHBIX RPUROJICENUTL.




Ne HanmenoBanune KpaTkne npumMepHbie TEXHUYECKHE Exmnanuna KonaecTBo
n/mjo6opyaosanusi (PBI10) xapakrtepuctuku (PBIIO) H3MEpEeHUs
Hanu4ue
3 HaumenoBanmne paszena:
"[llaxmaTHas 30Ha" —
"Komnnexm ons waxmamnoi 30nel. Lllaxmamor: 3 wm,
laxmamnas 30na 1 AXMAMBBLE YACH SACKMPOorHbIie. 3 um, cmoi s KOMWIEKMN 1.00
waxmam: 3 wm, cmyn: 6 wim "
HauMeHOBaHUe pasziena: ;
4 |"lonoaHuTesibHOE \
obopynosanne”
5 HaumenoBanue pasnena:
"Mebens"
"emon-mpancopmep-mpaneyus 12 wim cmeanasc 4
\Komnnexm mebenu wm wikagh Ons xpavenus 4 wm nygp 12 wem cmyn 12 KoMAneKm 1.00
wum"
HanmenoBanue HanpasJjenusi: ""Iepconan"
auMEHOBaHHE pasfena:
1 "KomnsroTepHoe \ ]
oGopynoBanue”
Dopm-pakmop: Hoymbyk, Pasmep Ouazounanu: ne
wenee 15.6 owiimos; Paspewenue sxpana: Full HD,
Ouad HD unu Ultra HD; O6wuii obvem
VCMAHOBREHHON ONEPAMUBHON NAMAmu. He MeHee §
([ 6aiim, Maxcumanshbiii 06wuii no0OeporKcusaemolii
oGvem onepamugnoll namamu. ne menee 16 I'baim,
Obvem SSD naxonumena. ne menee 240 I'baiim,
Fecnposodnas censzv: Wi-Fi; Konuwecmao scmpoerninpix
¢ kopnyc nopmoe USB. ne menee 2, uz xomopwix He
menee 1 oonoicno beimb USB eepcuu ne nuorce 3.0;
\Paspewenue 836-kamepur, Mnuxceas: ne menee (.3,
\Bempoennwoiii mukpogoun; Knasuamypa c packnaokou u
mapkuposkoii knasuw QWERTY/HIYKEH;
000epoicka cmandapmos b6ecnpo8ooOHol CéA3U:
oymbyk mun | 802.11a/b/g/m/ac; IlpoussodumenvHocme npoyeccopa wm 6.00
r‘f (3Hauenue noxasamens « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomance»
http. /fwww. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuyue Manunyisimopa Muliib 8
KomnIexme: 0a; Y CmaHogIenHaa ONepayyoHHas
cucmema ¢ 2paguueckum nob306amensCKuM
uHmep@eticom, CGe0eUs 0 KOMOPOM GKAIOUEHDL 6
eOUHBIT peecmp pOCCUtICKUX npozpamm OJis
DNEKMPOHHBIX GLIMUCTUMENBHBIX MAWUH U 63 0aHHbIX,
Yemanoenennviii nakem oguciozo npospamMmiozo
06ecneuenus, COBMECMUMO20 C YCMAHOBNCHHOU
onepayuonot CUCMEMOT, CBEOEHUS O KOMOPOM
BKIIOYEHbE 8 eOUHBLIL PEeCmp POCCULICKUX NPO2PAMM OIS
DACKMPONIBIX BLIYUCTUMENbHBIX MAWUH U 6A3 OGHNBLX.
Tun yempoticmea. Muozoghynkyuonansroe ycmpoticmeo
(M®DY),; Llsemnocme nevamn. yepro-benas,
M®Y (npunmep, cxanep, TI‘exHOJloeu;z neq.amu: 3ﬂeKmpoepaqi?uuecxaﬂ (ﬂa3?pliaﬂ,
onup) mun 2 ceemocuoonasn); Popmam nfqamu. He Meuvee A4, Tun wm 1.00
CKAHUPOBAHUA: NPOMANCHBIT/NIAHULeMIIbIT;
BO3MONCHOCHb CKAHUPOBAHUS 8 (DOpMAMAX. He MeHee
4: Cnoco6 nookmouenus: LAN, Wi-Fi, USB
Haumenosanue pasnesia: ; . Do
2 ["IlomonsATenLHOE ‘ i ' I
obopyaoBaHye"
3 HanmeHoBaHue paznena:
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HaumenoBanue KpaTkue npiuMepHbIe TeXHHYECKHE Eannyua

obopynosanus (PBI1O) xapakrepucrukn (PBI1O) mamepenms | " 1CCTB0

"Mebenb"

Komnnexm mebenu "cmon 6 wm cmyn 6 wm" KOMNIeKm 1.00
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YTBEPXKJALIO
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7 Huxudoposa Haranes IOprenna

i i

HudpactpykrypHstit nuct. 3abaitkansckuil kpait

"Cozanre 1 GyHKUMOHMPOBaHUe LeHTpa tudposoro odpazosanus "I T-ky6" MEOY COII Ne 10" r.Xunok —

MYHHULHUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE CPEJIHS
OBILUEOBPA3OBATEJIBHA A IIIKOJIA Ne 10 T'. XWJIOK (MHH 7523002358, KIIT 752301001)"

B paMKax pearnzauny Meponpuatus "CQpopMupoBaH 1 cornacoBad HHQPAcTPYKTYPHBIH THCT A5t OCHALIEHAS

Uentpa”

JopoxHOH kapTel "Co3natne # (yHKLIIOHHPOBAHHE LIEHTPOB L posoro obpazosanus «IT-kyo»”
B 2022 roay

CBOJHASI HH@OPMALUSL

i

Ne i/ HaumeHoBaHHe HANIPABJIEHHH
| Ipoepammuposanue pobomos
2 Mobunsnaa paspatomxa ]
3 [pocpammupoganue na asvike Python
4 Kubepeueuena u paboma ¢ boneuiumMy OQHHBIMU
5 Aneopummuxa u 102uKka
6 lpozpammuposanue Ha s3vike Java ]
7 Cucmemnoe aQOMUHUCIPUPOGAHUE -
8 Paspabomka supmyansHoil u GONOIHEHHOT DEANbHOCMY
9 BoHa koanexmusHoli pabomol
10 lepconan
i
OTBeTCTBeHHbIH b
HCNOTHUTEN D : |

Kazaxosa Jlio6oss WBaHosHa, npopekrop I'Y AI1O «MucTuTyT pazsurHa o6pasoBaHus 3a0aikaibecKoro Kpasy»,

Hupexrop Llentpa undpopoit TpaHcopmaiu 0dpasoBanus Pt
(®PHO, nomKHOCT)

[l

8924 275 17 24, dir.cit@zabedu.ru oo 1
(Homep MoOunbHOTO TenedoHa, email) P |

[

e

£




HNudpacTpykrypHblii aucr

HanmenoBanue
odopynosauus (PBI1O)

KpaTkne npamepHbie TEXHHUYECKHE
xapakrepuctuxu (PBI1O)

Exnnnna
mmepemm

Konnyecrso

HaumenoBanue Hanpasienus: "llpozpammuposanue poéomoes”

a¥MEHOBaHUe pazjesna:
"Ipoduasroe
obopynoBanue”

Yemuipéxocegot
yuebuwiii pobom-
MAHUNYASIMOP C
MOOYAbHBIMU CMEHHBIMU
Hacaokamu

|

"YVyuebnolit pOOOM-MAHUNYIAMOP NPEOHA3HAEH OIS
oCcs0enUs 0OYUAIUUMUCS OCIHOG POCOMOMEXHUKY, O
HO020MOBKYU OBYHAIOWUXCA K BHEOPEHUIO U
nocredyiouemy ucnoib308anuio pobomos g
mpomblneHHOM npoussodcmae. Konuvecmso ocell
poboma manunynamopa - yemuipe. llepemeujenue
WUHCIPYMEHMA 8 NPOCMPAHCIBE NO MPEM OCAM OOJICHO,
ynpasnamecs wiazosvimu Osucamensmu. Hanpsocenue
numanus wazoeeix oguzamenei He 6onee 12 B.
Cepeodguzamens 4emeepmou 0cu 00NICeH
obecnewusame NOBOPOM UHCMmpyMenma. Yeon
n060POMA MAHURYNAMOPA HA OCHOBAHUU BOKDY2
sepmuxanshol ocu ne menee 180 zpaoycos. Jns
lonpedenenus NOA0NHCEHUS MAHURYAAMOPA NPY
nogopome BOKpye BePMUKANLHON OCU OONHCEH
1UCNONL308AMbCSL HHKOOEP. Y201 nosopoma 3a0He20
nreva manunynsmopa ve menee 90 cpadycos. Yaon
MOBOPOMA NEPEOHE20 NAEHa MAHUNYIAMOPA HE MEHEe
100 epadycog. [{ns onpedeneHus nOIONCEHUA 3a0He20 U
nepedne2o naey Manunyisamopa 00JHCeH
1CRONBL30BAMBCA 2ZUPOCKON. Y201 noopoma no
yemeepmoi ocu ne merce 180 epadycos. oncua boime
BOZMOJICHOCHb OCHAUEHUSA CMEHNBIMU HACAOKAMU
(Hanpumep, Oepacamens KApardauia uiu gromacmepa,
mpucocka c cepgodsuzamenem, MEXaQHUUECKoe
BAXBAMHOE YCMPOUCMEO ¢ CepBOOSHZAMENEM,
YCIMPOUCME0 O NAZEPHOU ZPABUPOGKU UNU
yvempoticmso 0ns 3D-nevamu). Munumanenas
KOMIIEKIMAYUs CMEHHBIMU HACAOKAMU!
mHeemamuyeckuli 3axeam (MPUCOCKA), MEXAHUYECKUT]
Baxeam, Hacaoka Oepaicameib OJis
kapandaua/mMaprepa/pyuKl, HACAOKA REPEXOOHUK OAf
KPEHACHUS COBMECTUMBIX KOICMPYKIMUSHBLX Oemaneil u
KOHCIMPYKYUT, HACAOKA NA3ePHON 2PABUPOBKU, HACAOKA
3 D-nevamu (Ona pabomer ¢ nnacmuxom PLA ¢
duamempom numu 1,75 mm). Jondicen Goime ocnawyen
CepaonpUBOOOM QNS NHEBMAMUYECKO20 U
MeXanuueckoeo 3ax6amog, 0becnevusayum epaujenie
Baxeauennozo 00bEKMA 80 6PEMS HepeMeuyeHus,
nosopom nepemenyaemozo 60veKkma 80Kpye
sepmuraiviol ocu. J[n obecneuenus
(DYHKYUOHUPOBAHUS NHEGMAMUHECKO20 3aX8AMA
idonrcen Oblms OCHAUEH GCMPOEHHOH 6 KOPAYC
manunyaamopa nomnoti, Jonscna Ovime 603M0dCHOCb
HOOKIIOYeH U OONOIHUMENbHBIX YCMPOTCME (Hanpumep,
mpancnopmepa, penved 01a nepemeujens poboma,
nybma YAPAGIEHUA MUNA OACOUCUK, KAMEDb]
MauuHHO20 3peHls, ONMUHECKO20 OAMYUKa, MOOYJIA
Oecnpogoodiczo docmyna). Pobom-manunyasamop
DonoKcen obecneuusames nepemenenue Hacaoku 6
npocmpancmee, akmusayu0 HACaoKu, 603MOICHOCMb
NOAYHEHUSL CUSHAI08 OM KAMEDSL U OUMYUKOE,

1.00




Ne Haumenoranue
n/njoGopynosanus (PBIIO)

Kparkue npuMephbie TEXHUUCCKHE
xapakrepuctuxn (PBIIO)

Ennanna
H3MEPCHUSH

KosmuuecrBo

BOIMOIICHOCY YAPABAEHUS OONOTHUMENbHBIMU
yempoticmsamy. Mamepuan kopryca — anoMuHuil.
VIuamemp pabouer 30Hv! (6€3 yuema HagecHo2o
UHCIMPYMenma u yemaepmoti ocu) ne menee 350 um.
Humepdpetic nooxkmovenus — USB. Honoicen umems
BOMOICHOCINb AGMOHOMHOU padomvl U BHEUIHE2O
vapagnenus. s eHEUHE20 YNPagreHus Qonxcen Golms
IpedyCMOmpen HyAbm, ROOKIIOYAeMblll K pobomy no
Bluetooth. Ynpasnsiowuii konmpoanep 0oadicer boimo
coemecmum co cpedoii Arduino. Ynpasnsiouuii
KOHmMPOATED COBMECMUM CO CPEOOll NPOSPAMMUPOCAHUS
Scratch u sazvicom npoepammuposanus C. JJonxcen
obecheyusams NOBOPOM NO NEPEbIM IMPEM OCAM 8
Badannblil yeon U Ha 3a0aHHBLI Y207, ROBOPOM NO
uemgepmol OCU Ha 3G0AHHBIN Y207, OBUIICEHUE 6
wKoopounamul X, Y, Z, nepemetyenue na sadannoe
paccmosnue no koopounamam X, Y, Z, nepedauy
ANHBIX 0 MEKYUjeM ROJ0NCEHUY Y2r08, nepedayy
Danislx 0 MeKYWux KOOpOUHAMAax uHcmpymenma.
Vionsicen nooodepaicueame nepemeryenue 6 OeKapmoeplx
KOOpOUHAMAX U Y2Nax NOBOpOmMa Ocell, ¢ 3a0anHoU
ckopocmbio u yekopenuem. Tunel nepemeujenuii 6
DeKapmogelx KOOPOUHAMAX.! OSUICCHUE NO
mpaexmopuu, QGUICEHUE NO NPAMOTL MEACOY OGYMA
mouKamu, nepenpuicusanue U3 MoYKU U mouKy (nepenoc
o6vexma). Kopnyc dondcen bbimb 6 3aujuuyeinom
ucnoanenue (knacca ne nuoce 1P20)."

Komniekm 0151 u3yyeHus
ONEPAYUOHHBIX CUCIEM
peansroco epemeny u
cucmem ynpasnenus
a6MOHOMHBIX MOOUWILHBIX|
po6om06

“Komnnexm 015 paspabomrku u usyuenus mooenetl
MPOZPaMMUDYEMBIX ABIMOHOMHBIX MODUIbHBIX POOOMOS.
YyeOnwviti komnaekm 001x4cen nO380IAMb
pazpabamuieams GAOYHO-MOOYILHYIO KONCIPYKYUIO
Imobumbno2o poboma. B cocmas mobunsrozo poboma
Voa0cH0 éxooums. ITpugoo eedyuyux konec - He menee
Ruim. Ipusoo donicen npedcmasname coboi
DREKMPOMEXAHUYECKYIO COOPKY HA OCHOBE 0gUzamens
nocmosnHo20 MoKd, pedykmopa, OAmyuKa nOR0NCeHUS
lsana, cucmema ynpasaenus npusooa OOnXCHa
0becneuueams 603MONCHOCIb 00bEOUHEHUA NPUBOOOS C
MOMOLY IO ROCACO08AMeNsHO20 unmepdeiica,
BOSMONCHOCMb 300AHYUS NAPAMEMPOS KOIMYPOS
ynpasienus, ynpagienue epalyeHueM npuGooa no
CKOPOCMU U NONOACEHUIO, KOHMPONS HAZPYIKU.
[Tpocpammupyemoiti KoHmpoaiep - e menee luim.
ITpozpammupyemsiii KOHmponnep 0oaxcel 0bnadamo
unmepgpeticamu - USB, UART, TTL, RS4835, CAN ons
KOMMYHUKQYUYU C ROOKAIONAEMBIMY GHEWHUMU
VCmpoticmBamy, 4 Maxdice YUHPOsbIMU U aHATO2086IMU
nopmamu esoda’gergoda. OOHONAAMHbIU
MuKpoKomnsiomep - ne menee lwum. Oononnammusii
MUKPOKOMNbIOMEP O0IdICeH NPeOCMAasnsime coboil
yempoiicmeo ¢ apxumexmypoti mukponpoyeccopa ARM,
Wonoicen 0bradams ne mMenee 2 6o UCTUMENbHBIMU
ssopavu ¢ makmosou wacmomoti ve menee 11Ty,
VIazepnuitl ckanupyiowuti 0anbrHomep - ne menee Jum.
VTazepuerti ckanupyrowuti 0aneHoMep 00aICeH
obecnevusams QUANA3OH UIMePEHUA 0anbHOCU 00
00vexmos ne menee 2.5 Mempog u cexmop
ckanuposanus ne menee 360 yanoebix apadycos.

Habop

1.00
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KoJjinyecTno)

Tamyux nunuu — He meree 3 wm. J{lamuux Qondcex
0becneuusams 0emexmuposanue JUHUY Ha
KOHmMpacmHoM (pore u nepedasams Oantvie 8
MPOSPAMMUPYEMBLT KOHMPOINED O ee HARUYUY nymeM
Inepedauu ananozo8020 CUSHANA, YUPPOBOSO CUSHANA U
nymem nepedauu yudposozo naxema dannvlx. JJamuuxa
yeema — ne menee | wm. Jlamyuk dondicen paznuuame
1GEMOBON OMINEHOK PACNOTONCEHHO20 PAOOM C HUM
obvexma ¢ RGB nomayuu u obecnevugame nepedayy
OaHHBIX 8 RPOZPAMMUPYEMBIT KOHMPOINIED O 3HAYelUl
Kao 0020 YEemoso20 KAnana 6 6uoe yupposozo nakema
Oanuwvix. Maccus HK-0amuukog - ne menee Jwm.
\Maccus HK-0amyuxog donaicen bims npeonasnaien
O OMCACIHCUBAHNUS NUHUYU ONA OBUNCEHUA MOOUNLHOZO
poboma. Maccus dandicen codepoicams ne menee buint
HK-0amuukos, pacnonodicenHpix Ha 0OHOW TUHUU.
Cucmema mexnuueckozo 3penus - He menee Jum.
Cucmema mexuuueckoeo 3penus 0oaxicen obaadame
COBMECTUMOCIBIO C PAIUYHBIMU NPOSPAMMUPYEMEIMU
KOHMPONNEPAMU C NOMOUybIO unmepgeticos - TTL,
UART, I12C, SPI, Ethernet. Cucmema mexnuveckozo
SBpeHUS DONNCHA 0BEeCnedu8ams 803MOJICHOCY
U3YUEHUA GCHO8 NPUMEHEHUA AN20PUMMOE MAUWUHHOSO
06YVUeHUA U HACMPOUKY NAPAMEMPOS Helpocemel.
Cucmema mexHuwecko20 3perus OONICHA
o6ecneuusames QYHKYUOHAN PACROSHAGAHUS PAINULHBIX
eomempuueckux 0Obexmos ho Habopy Npu3HAaKos,
\PACHO3HABUHUS ZPAPUYECKUX MAPKEPOE mMuna Aruco u
0p, pacno3naganss Maccugos JTUHUY U 3J1eMEIIN0G
VopooicHblx 3nako8 u pasmemxu. Cucmema ynpagneius
MO6GUNLHOZ0 pOBOMA GONHCHA NO3BOANE
0CYIeCmENsmb AHANU3 OKPYIICaloty et 06Cmano8KU 6
npoyecce dguoicenus MobunbHozo poboma u
QUHAMUYECKOM UIMEHEHUY OKPYIICatow et 06CManosK,
OCYIecmBasims YOPMUPOBANUE KAPMbL TOKATLHO
06CMano8KU GOKpY2 poboma U JOKTU3AYUS HOJOICEHUS]
poboma na xapme, nocmpoenue ano6abHOU Kapnbl
oxpydIcaionyeco npocmparcmea. Cucmema ynpasieHus
WobGUIbHO20 pe6OmMa OONNHCHA NO36OIAMD
OCcyugecmensme ananus nIaHA/KApmel OKPYICAIOULec0
NPOCMPARCMBA, OOHAPYIICERNE OKPYICAIOUUX
06beKMOos, A6MOHOMHOE NIAHUPOGAHUE MAPUPYINA U
06ve30a cmamuyeckux 1 OUHAMUYECKUX BPENsIMCMGUIL.
Cucmema ynpasienius Mobunsnozo poboma oonxcha
oGecneuusams 03MONCHOCHb PASMEMKY KApMbl
OKpYICAIOU €20 NPOCMPAHCMEBA HA 30Hb! C PASTUHHBIMU
npusHakamu, 300a8aeMbiMu NObL308aAMENEM (301ibl
zanpema ONa OGUNCEHUS, 02PAHUYENUS CKOPOCHIU U
m.n.). Cucmema ynpagienus Mobunvnozo poboma
QondicHa o6ecneusams G0IMOUCHOCIL 3a0aNUs MOUEK
U 30H HA KAPME OKPYHCAIOUE20 NPOCMPAHCMEA OIS
ABMOHOMHO20 Nepemeuyenus medcoy nuway. Cucmema
yrpagnenus Mobuabiozo poboma, GKIOYaUas, 8 ceha
noocucmemsl, MaKue Kax - CUCMemMa YnpasneHus
Deuscenuem poboma, cucmema cbopa u oopabomxu
ceHcopHOt undopMayu, cucmemMa NOCMPOEHUs Kapimbl
OKPYICAIOUe20 NPOCHMPAHCMEA U CUCINEMA HABUSAYUY,

onvicHa bbimb peanu308ana Ha base
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lianmeHoBanune Kparkue npumepHble TEXHHYECKHE Eannnna

obopyaosanns (PBI1O) xapakrepuctuxku (PBIIO) U3MEpPEHHUs Komnectao

DOCPAMMUPYEMO20 KOHMPOINEPA Y OOHONNAMHO20
MUKDOKOMAbIOMEDA, 4 MAKJICe YCMPOTICME, BX00AUWUX 6
cocmas komniexma. B cocmas komwuiekma 0oaicho
6x00umb npozpammioe obecneuenue 0as
NPOSPAMMUPOSAHUS @ MEKCHOBOM PedaKmope nd
nooobuu Arduino IDE, npozpammuposanuu c nomouysio
ckpunmog na azbike Python, paspabomxu cucmem
ynpasnenus na ocioge ROS. Tax dice ¢ cocmas
KOMANIEKM QONICHA 8X00UMb BUPITY ANbHAS MOOETb
MOOUALHO20 pOBOMA 8 GUPIMYANBHOM OKPYHCEHUU 05
IMOOETUPOGANUA ANSOPUIMMOB CUCTHEM YNPAGNEHUSA C
nomowsro epaguueckoi cpedwt.”

"O6pasosamenvbili Habop domdxiceH Gbimp
npednasnayen 0N usyienus pobomomexHueckux
Imexuonoaull, 0CHOE URPOPMAYUOKHBLX HEXHOA0UT U
IMEeXHONO2ULL RPOMBIUUAEHHOT ABIMOMAMU3AYUY, a
maroice mexHoa02ul NPOMOMUNUPOGAHIS U
adoumusHozo npoussodcmea. B cocmas nabopa
D0NJHCHB! BX00UMb KOMINEKIMYIOUUE U YCMPOUCMEa,
lobradaioujue KONCMPYKIMUGHON, annapamuol u
NPOSPAMMHOU COBMECMUMOCIbIO OpYy2 ¢ Opy2oMm. 1)
Komnaexm KOHCIMPYKMUBHBIX SNEMEHINO8 U3 MEMAina u
nracmuka oas cOoprku Modenet MAHUNYISYUOHHBIX
POBOMOG ¢ Yenool KUHEMAMUKOU, NI0CKO-
papaﬂﬂwzbnoﬁ xkunemamuxou, Delta-kunemamuxoni. 2)
\Humennexmyanohvlii CepBOMOOYIb C UHIMEZPUPOBAIHO
cucmemoii ynpaenenus - He menee 7utm. Cep8omooyne
Qondcen 061a0ames UHMeSPUPOBARHOU CUCEMOU
ynpaenenus, obecnevusaiouyeti 06pammuyIo céa3b Ul
KOHMPOAb NAPAMEMPOB ~ NOJOIICEHUE 8aNd, CKOPOCHb
Bpawyenust, HazZpy3Ka NPUBOOd, a Makdice
obecneyusaiouyeli 803MOMHCHOCMb ROCTE008AMENbHO20
NOOKNIOUEHUA Opye C OpYeOM U YRPAGNeHUS
CEPEOMOOYAAMU NO NOCTCO0BAMENBHOMY
nOKYOYIAEKCHOMY ACUHXPOHHOMY unmepgbeiicy. 3)
Pobomomexnuyeckuti KOHMpoanep, nPedCcmagnsionyul

O6pazosamenvhuiii
Habop Ons uzyuenus
IMHO2OKOMIOHCHINHBLX

pobomomexnuueckux Habop 6.00

cucmem u . y
cob0ti MOOVILHOE YCMPOTicmB0, KIYalouee @ cebs
1 aHUNYIAYUOHHBIX y
obomos 0OHONNAMHBLE MUKPOKOMABIOMED QNS GbINONHEHUA
i CI0DICIHBIX BbIUUCIUMENbHBIX ONEpayul, nepudepuiinoit

WKoOHmMponRep 015 YAPAGReHUst GHEUNUMY YCIMPOUCMBAMY
U naamy pacuiupers 01s ROOKMOUEHUS BHEUIHUX
yempotiems. Modyau pobomomexnuueckozo
OHMPORNEPA DONNCHBL 061A0AMb OOHOBPEMEHHO
KOHCMPYKMUBHOH, Gnnapamuol U npo2pamMmnon
COBMECIUMOCIbBIO OPYe C OPY2OM.
\Po6omomexHudeckutl KoHmpoaiep QondceH
V0081eMBOPAMD MEXHUYECKUM XAPAKMEPUCTIUKAM:
KONI-60 AQeP CIMPOLHHO20 MUKPOKOMNLIOMEDA - 1ie
enee 4, makmosas yacmoma s0pa - e menee 1,2 [Ty,
06vem O3Y - ne menee 512 M6, nanuyue unmepgheiicos
- SPI, 2C, [-wire TTL, UART, PWM, yugdpossie - ue
wenee 16 wm u ananozossle nopmel - He menee 8 wim
0151 NOOKAIOYEHUSI GHEULHUX YCIPOUCIME, 6CIMPOCHHbIT
wuxpogon, a maxxce Wili wiu Bluetooth dns
KOMMYHUKQYUY CO BHEUHUMY YCMPOTICMBAMU.
Pobomomexnuueckuti KORMPOInep 00axcen
obecneuusams 603MOICHOCIb NPOZPUMMUPOBARUS C
nomouyeio cpedcms azvikos C/C++, Python u c6ob00Ho
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pacnpocmpansiemoti cpedwvt Arduino IDE, a makoice
ynpasnenus Mooensmu POOOMOMEXHUYECKUX Cucmem ¢
nomougsio cpeovr ROS. 4) Ipozpavmupyemerii
Koumponep - ne menee Iuum. Ilpoepavmupyembiit
WoHmponiep 00aNCeH NPEOCMAasaame CO60U
lebruuchumensolti MOOYb, 06AAIOWUM YUDPOGELMU
nopmamu - He Menee 8 ulm U auano208blMU ROPMAMIU -
He menee 16 wim, unmepgpeticamu UART, 2C . SPI, TTL,
a maxoice Modynem 6ecnpogoOHON Ces3U muna
\Bluetooth unu WiFi 028 cozdanus annapamuo-
NpocpAMMHBLX Peuteniil U «YMHBIX/CMApmy»-yCcmpoticme
058 paspabomru pewrenuti ""Humepnem gewyeii””. 3)
Inama pacuiupenus npozpamMmupyemozo KoHmpoaiepa
— ne menee Twm. [Inama pacwupenus 0onxcHa
0BecneuuBamb 803MOICHOCMb ROOKNIOYUEH U
VHUBEPCATLHOEO BBINUCIUMENLHO20 MOOYIA K Cemu
mocpedcmaom unmepgpetica Ethernet. [Tnama
pacwupenus Q0a%CHA 061a0aMms NOPMAMY 6600G-
861800 a 05l NOOKMIOHEHUA YUDPOGHIX U AHAND20BHIX
vempoticme — ne menee 40 wm, unmepgeiic SPIu
BOIMONCHOCIMBIO NOOKNIOYEHUS GHEWHET Kapmbl
namamu. 6) Mooyrs mexuuuecko2o 3penus,
npedcmaansowuii coboi yempoiicmao na 6ase

661 Y UCTUIMENBHOE0 MUKPOKOHMPONNEPA U
UHmeepuposannol Kamepsl, odecneuugaiolyee
lpacno3naganue npocmetiuux u306pasicenuli Ha mMooyne
3a cuem coOCMBEHHBIX GoIHUCAUMENbHBLX
go3momcHocmell - ne Menee lwm,; Modyne
mexHuueckozo 3penus 0ondcen obecneyusams
803MONCHOCITb KOMMYHUKAYUY C AHAROZUSHBIMU
MOOYISIMU nocpedcmB8om WUt Ha Base
nocredosamensviozo unmepgetica ¢ yeavio OaneHeliutel
nepedaul pe3yremamos usMepenuti 2pynnst Mooynei Ha
YIpagIsaIoljee BLINUCTUMENbHOR YCMPOCMBO,
nooxnouennoe k Oannoti wiurne. Moodyne mexnuvyeckozo
Bpenus 00NNCeH 0hecneuusams 803MOICHOCHb
OCYUICCMBAMb HACMPOUKY MOOYTIS MEXHUUECKO20
3peHUs - HACMPOTKY SKCRO3uYuY, bananca 6enozo,
YGEMOPAZHOCHIHBIX COCMABTAIOWUX, RAOUAOU
06HapYICUsaeMol] obaacmu u300padsCeH A, OKpyenocmu
O6HApYICUBAEMOTE 0OIACU U300PAICEHUS, RORVJICEIIUE
06HapyHCUBaemuIx 06nacmell OMHOCUMENLHO OPYe
Opyea. Modyns mexnuueckozo 3peHus 0onJcen
obecnenusame 803IMONCHOCHL HACMPOUIKY HA
0OHospemennoe obuapyscenue ne menee 10 pasnuunbix
oGvexkmos ¢ cexkmope 0630pa, a maxdice He MeHee J
cocmagnelx 06eKmos, COCIMOAMUX U3 He MeHee 3
pasnuunelx 2paguyeckux npumumugos. Modyie
mexnuyeckozo 3penus domicen obaadams
ecmpoennvimu unmepgeticamu — USB, UART, I-wire
TTL, 12C, SPI 055 xommyHuxkayuy co SHEWHUMY
nooxkmosaemuLMu yempoticmeamu. 7) B cocmas natopa
DonNCHBE 6X00UMD YUDPOGLIE MOOYIU,
npedcmasnsioujue coboti yempoucmsa ha baze
NPOCDAMMUPYEMO20 KOHRMPOINEPA U UIMEPUMENLHO20
baemenma. Lugpposoii mooyne oondcen obradamo
BCMPOCHHBIM MUKPOKOHMPOANEPOM (MAKmosas
yacmoma - ne menee 16 MI'y, wuna Oanneix — ne menee

| pem T
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8 Kbaiim), unmepdgheiicamu 0ns noOKoueHus Kk
GHEWHUM YCIMPOTiCMmBaM. Yyuhpossre u anano2oevie
nopmoi, [-wire TTL, pazeem muna RJ. Lugpposoii
MOOYb JoMICeH 06eCneutsanb 663MOJICHOCHb
KOMMYHUKAYUY C AHANOZUYHBIMY MOOYASAMU
nocpedcmeom wunel Ha 6A3e NOCAE008AMENLHOZO
wunmepetica c yenwvlo Oarvretiuiel nepedayu
PE3YNbMAMO8 USMEPEHUTI 2PYNNbI MOOYACH HA
NPABNAIOU € GLIYUCIUMENbHOE YCMPOTICNGO,
nooKmoYenHoe k OaHnol wune. B cocmas nabopa
DOIICHO 8X00UMB. YUPPOBOL MOOYIL MAKMOBOT
KHONKU — He Menee Suim, yughposoii Modyib
ceemoduoda — He Mernee 3um, yudpogon Mooy
KOHYeB020 hpepbigamens — He menee 3uim, yugposot
Wmodyns oamuura ygema — ne menee lum, yughpogoi
mooyne RGB ceemoduoda — ne menee lwum. 8) B
cocmas HABOPa OORHCHBL BXOOUME DAEMEHNBL 05
COOPKU BAKYYMHO20 30XBAMA: 8AKYYMHAS NPUCOCKA — HE,
menee Juim, 21eKMPOMazHUmMHBLIL KNanan — 1ie Menee
lwm, eaxyymnuiii nacoc - ne menee lwum. 9) B cocmas
Habopa donicen 6x00umb YuebHbIli KOMIICKM,
srOarOWUl @ cebs ywebnoe nocobue, Habop
bubnuomex mpexmepHolx 31eMeHmos Ona
npOmMOMUNUPORAHUSL MOOENER MAHURYAAYUOHHBIX
pobomos, a makace npozpammuoe obecneverue Jis
pabomer ¢ Habopom. {Ipoepammuoe obecneyenue
D0IHCHO 0Becneyusamy mpexmepHyIo U3y aIU3AYUIO
MODenu MAHUNYIAYUOHRO20 podoma (¢ y2nogeoil,
WioCcKoNapanienbHol U 0enbMAa-KUHeMamuxol) 8
mpoyecce pabomul, obecneuusams nOCMpoeHle
MpOCMpancmeeHHOl MpaAeKmopuy 08UNCEHUS
UCHOTHUMENBHO20 MEXAHUIMA MAHUNYIAYUOHHO2O
poboma, G03MONCHOCHb 3A0AHUS HOCAEO0BAMENbHOCINU
Imoyex 015 NPOXONCOEHUA Yepes HUX UCHOTHUMENbHOZ0
MeXAHUIMA MAHURYIAYUOHKO20 poboma. Tlpozpavmnoe
obecneuenue 00MICIHO (PYHKYUOHUPOBAMD, KAK G
OMOENbHOCMU 6 8U0e CPedbl MOOCIUPOBAHUS, MAK U 8
DesCcUMe MOHUMOPUHEA 8 DEANTbHOM BPEMEHY NPU
NOOKIIOYeHUU MOOeU MAHUNYIAMOPA NOCcped chEoM
pobomomexnuneckoeo koumponnepa. lipoepammitoe
06ecneuenue GoancHo 0fecneuueams 03MONCHOCHL
nocmpoenus epaguxos 3a0anHHbIX U MEKYUJUX
600U eHIbIX KOOPOUHAM MAHURYIAYUOIHO2O PoBoma,
Lpadukos 3nasenuii CkOpocmey U YCKOpenus, 2pagukos
acuemnulx suauenull nazpysku. Ilpocpammnoe
obecnewente OONNCHO NO3BONAMb 300ABaMb
mocred08amenbHOCMb NEPECSUNCEHUT MaHUNYIAMOpa
nocpedcmgom Habopa KOMaHo 6 blouHo-epaguueckom
unmeppetice. Yuebnoe nocobue 00nCHO codepcams
mamepuanet na paspabomre mpexmepupix modenei
IMobURBHBIX POGOMOE, MANUNYAAYUOHHBIX POBOMOS C
pazruuHbI MU MUnamMu Kunemamuxy (yanogas
KUHEMAMUKA, WIOCKO-NAPAANENbHAS KUHEMAMUKA,
oensma-kunemamura, SCARA unu puruasicnas
Kunemamuka, niamepopma Cmioapma u m.n.),
UHCMPYKYUU N0 NPOEKMUPOSAHUIO pOOOmMOS,
UHCMPYKYUU U MEMOOUKYU OCYUfeCmBienis
UHOICRHEPHBLX PACYEmMO8 NP NPOEKMUPOGAHUY

Konnvecrso
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(pacuemot HAZPY3KU U MOMEHINOB, PACHEM MOWHOCMY
npuUE0O0E, paciem napamempos KUHeMamuxy u m.n. ),
UHCIPYKYUU NO PA3pABOmMKe CUCMEM YNpasnenus i
NPOSPAMMHOZ0 0Decneyenus ON8 ynpasnenus
pobomanu, uncmpyryuy U MEmoOuKY no paspabomre
cucmem YnpagieHus ¢ 3NeMeHmamu UCKYCCMGeHHO20
UHMEANEKMA U MauuHHo20 0byuenus.”

“Habop 0onxcern Ooimb NpeOnasnayer 01 nposeoeHs
yue6nbzx 3AHAMUL O UYHEHUID OCHOG MEXAMPOHUKY 1
poBomomexHuKy, NPAKMUYLCKO20 NPUMEH CHS]
OEKMPOHUKY 1 CXeMOMEXHUKY, a makdice naudonee
ipacnpocmparenoil semenmHol 0a3st 4 OCHOGHBIX
IMeXHUYECKUX PEWIEH U], NPUMEHAEMBLX NPU
NPOEKMUPOBANYUY Y NPOMOMUNUPOGAHUY PASTIUYHBLX
UHIHCEHEPHBIX, KUDEPHEMUYECKUX U 6CHIPAUBALMBLX
cucmem. B cocmas nabopa dondicrel 6x00ume
KoMAIeKkmyiouue u yempoticmea, obnadarowue
KOHCIMPYKMUGHOT, annapamuou 1 RPOePamMmMHOY
cosmecmumocmbio Opye ¢ opyaom. B cocmas nabopa
Q0NJHCeH 8X00UNTL KOMMIEKI KOHCIPYKMUGHBLX
lanemenmos us memainna ons cOopru maxema
IMAHURYAAYUOHHO20 pOoBOMA U KOMAUAEKM
IMemanIuieckux KOHCIMPYKMUGHBIX JNEMEHMO8 Ol
cHopru maxema mobunvro2o poboma. B cocmas natopal
Q0R2ICHBL BXOOUMb NPUEOOA PASAULHOZ0 MUNA.: MOMOPbI
C uHMEZPUPOBAHHBIM UNYU HEUWLHUM OAMYUKOM
MOA0KCEHUS — He MeHee 2utm, cepaonpugod bonbulol —
He menee 4um, cepsonpuUEod Manvli — He menee 2uin,
MPUBOO C BOIMONCHOCBIO YNPAGNEHUS. 6 ULAZ080M
pexcume — He menee 2wum. B cocmas nabopa dondicisi
ObpazosamenvHulil BX00UMb 1eMenmol OAA COOPKU 8AKYYMHO20 30X6AMA:
Habop o 2NeKMPOHUKe, BAKYYMHAS NPUCOCKA — He Mmenee Tuim,
DIEKMPOMEXAHUKE U DAEKMPOMAZHUMNHbLH KRANAH — e menee Juim, Habop 6.00
MUKDPONPOYECCOPHOU Baxkyymuuii Hacoc — ne menee lwim. B cocmas nabopa
mexnuke DoaCHa 8X00UMb dNemenmnan 6a3a 0N
MPOMOMUNUPOGANUA: naama Oas becnaeuno2o
POMOMUNUPOBAHUSL, KOMAIIEKTH NPOGOO0OS PASTUYHO20
MuUna u ONUHbBL, KOMIIEKM Pe3UCHOPO8, KOMIVIEKIN
Cc8emo0U0008, ceMucesMenmuvlii UHOUKaAmMop, oucniel
VKK-muna, KHONKU — He MeHee Swm, nomesyuomempeol
- He MeHee 3uim, UHPAKPACHBIN OAMYUK - HE MeHee
Swim, yiompazeykoeou 0amuux - He menee Jum,
Damuux memnepamypbl - He menee lwm, damyux
oceeugennocmu - ne menee Tuwm, Modyne Bluetooth — ne
wmenee Tuim, modyne HK-npuemuuka — ne menee lwm,
modyne HK-nepedamuura 6 cude KHOROYHO20 RYAbMA
vnpacaenus — lum, akkymynsmop — ve menee luum,
Bapaonoe ycmpoticmgo — ne menee lwm. B cocmas
Habopa doncen 8X00UMb YHUSEPCATbHBLI
goryucumensHblil M0OYIb, npedcmasaaouul coboi
6az06y10 nAAMY U HAAMBL PACUPEHUA OJIS CEMeso20
R3QUMOOETICMBUS U NOOKTIOYEHUS CUNOEOT HASPY3KU.
Bazosast naama u nAamel pACUUPEHUs] YHUEEPCATbHO20
GbIYUCIUMENbH 020 MOOYIIS QONJICHEL 061a0amb
0OHOBpEMENHHOT KOHCMPYKINUSHOM, annapamHoil u
MPOCDAMMHOU COBMECTUMOCTIBIO OPY2 ¢ OPYOM.
Bazoeasn niama yHugepcanbHoz0 Gbl4UCIUMENbHO20
MOOYIst QOINCHA NPe0Ccmasname coboll

¥

i




T/

Hanmvenosaune
obopyrosannn (PBIIQ)

KpaTkne npumepubie TEXHHYCCKHE
xapakrepucruxu (PBI1O)

Enxpnnna
nimMepeuuss

npocpamMmupyemulii konmpoanep 8 cpede Arduino IDE
WU AHANOSUHBIX C80BOOHD PACKPOCMPANACMBLX
cpedax paspabomuu. bazoeasn niama dorcna
061a0ame 8CHPOEHHBLMU UHMepQeticamu ons
NOOKAIOYEHUS YUPPOBLIX U AHANO20EbLX YCMPOTICME,
gcmpoennvimu unmepgeticamu USB, UART, I2C, SPI,
1-wire TTL, Bluetooth, WiFi. Ilnama pacwupenus
0oaHcHa 06ecneyusamo 03MOJICHOCHb NOCKHOYEHUA
VHUBEPCANbHO20 BBIYUCTUMENbHO20 MOOYIA K Cemu
nocpedcmeom unmepepeiica Ethernet. Inama
pacuwupenus 0ondicna obradams nopmamy 6800a-
861600Q 0151 NOOKNIOYEHUS YUPDPOBLLX U AHANOZ0BHIX
yempoticms, unmepgeiic SPI u 803modicHocmulo
nodxkmioyenus euewnen kapme! namamu. lnama
pacuupens 018 NOOKMOYEHUS CUNOBOT HAZDY3KU
00nCHa 06ecne ugame 803MOXCHOCHb NPSMO20
NOOKIIOYeHUs 6HEeUHEl CUNIOBOTI HAZPY3KU, 4 MAKJICe
pecyrupyemon nazpysku nocpeocmeom PWM
unmepgetica. B cocmas nabopa donxcer 8x00ums
MYIbMUOAMUUK 0715 UIMEPEHUSL MEMNEPAmypl U
BaaxCHOCMU OKpYAHCaIouell cpeder — He menee Juim.
\Mynemudamuuk donsicen 06aadams 8CMPOEHHBIM
IMUKDOKOHMPOITEPOM (MAKMOGAsA YACMOMd - He MeHee
16 My, wuna oanneix — ne menee 8 Kbaum),
wnmepgesicamut Ons NOOKTIOYEHUS K BHEMHUM
yempoticmeam: yudposuie U ananeeogvie nopmut, I-
wire TTL, pazvem muna RJ. B cocmas nabopa dondxncen
BX00UMb APOZPAMMUPYEMBIIL KOHIMPOITED,
obecheyusaIotyUll 603MONCHOCIb OCYW ECMENAMb
pA3pabOmKy npoOZpaMMHO20 KOOA, UCRONb3YA
uncmpymenmaputi cped paspabomru Arduino IDE u
Mongoose OS u szvicu npoepammupoganus C\C++,
VavaScript. llpozpammupyempiit konmponnep 0onxicen
obradame nopmamu 0ia NOOKHOYeHUst Yuhposwix U
AHANO206bIX YCMPOUCIE, 8CHIPOCHHBIMU
MDOCHDAMMUPYEMBIMU KHONKAMU U
DAEKMPOMEXAHUYECKUMYU MOOYASIMU 0151 PYUHO20
VIPABAEHUA, BCHPOEHHOIMU NPOZPAMMUDY EMBIMU
C6emoou0Oamu 01 UHOUKAYUU pabouezo pejcuma,
scmpoennvimu unmepgeicamu USB, USART, 12C, SPI,
1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
HabOpa 00/DICEH 8X00UMb MOOYIb MEXHUYECKO20 3PeHUA
npedcmagnaouull CoBoH BbINUCIUMENLHOE
VCMPOUCMEO CO BCMPOEHHBIM MUKPORPOYECCOPOM (KO-
60 A0ep - He menee duim, wacmoma A0pa He menee 1.2
Ty, 06vem O3V - ne menee 512M6, 06vem
BCmpoennoti hamamu - He menee 816),
UHmMePUPOBAHHOT KAMEPOTl (MAKCUMANbHOE
paspeutenue 6UOEONOMOKA, NEPEOABAeMoz0 O
unmepepeticy USB - ne menee 2592x1944 ¢d.) u
onmuyeckol cucmemon. MoOyne mexnuveckozo 3penus
Qondcen 0baadanb COBMECMUMOCMBIO C PASIUYHOIMY
1P O2PAMMUPYEMBIMU KOHMPOJNEPAMU C HOMOUfBIO
unmepgeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet.
Mooyne mexnuueckozo spenusi donicen obecnewusams
BHINONHEHUE BCEX UIMEPEHUT U §bIHUCTEH U
nocpedcmeom coGCMEEHHBIX GbIYUCTUMENBHBIX
BO3MOICHOCIET BCHIPOCHHOZ0 MUKpOnpoyeccopa.
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Hanmenosanne
obopyaosanns (PBI1O)

KpaTkne npumepHbie TEXHHYCCKHE
xapaxtepucthkn (PBITO)

Enununna
u3Mepenns

Koanuecrso

Mooyne mexnuueckozo spenus doadicen obnadame
BOIMONCHOCMbIO KOMMYHUKAYUY C AHAROSUYHBIMU
MOOYIAMU ROCPEOCBOM wiutbl Ha base
noCRe006amenbHo20 unmepdeiica ¢ yenvio danvHeliu e
Hepedauu pe3yabmamos usMepeHull 2pynnst Mooyietl Ha
VRpagnsiowee GeluUCIUmeNbHOE YCmpOucingo,
nooxmoYennoe k dannoi wiurne. Mooyny mexnuyeckozo
Bpenus donxcen obecnevugame HACMPOUKU PEJCUMOS
padomel - Hacmpouky skcnosuyuu, 6ananca 6enoeo,
LBEmMOPAZHOCHHIX COCMAGIIOWUX, NIOWAOU
obHapyscueaemoil odnacmu useOpadNCcenls, OKpy2Aocmu
oOnapyxcugdemoli oOaacmu U30OPAdNCeHUs], ROAVJICEHUE
06HApYICUGaeMbIX 0BRACH el OMHOCUMENbHO Opy2
Opyeqa, mawunnoe obyyeHue NapamMenpos HEUPOHHBIX
cemeni Ot oGnapyocenust 06vexmos, hopmy u
3AKOOUPOBAHHYIE 3HAYCHUS ODHADYIICUBACMBLX
IMapkepos muna Aruco, pazmepvl 06HApYICUBAEMBIX
OKpYIICHOCET, KGAOPAMOB 1 MPEY2ONbHUKOE,
napamempog KOHMPACMHOCM, Pa3MEpPos, KPUGUIHY! U
MON02ICEHUA PACNO3HABAeMbIX Tunuil. B cocmas nabopa
Q0AHCHO 6XO0UMD NPOZPAMMHOE 0Becneyenue Oia

VAP AGHEHUS NPODAMMUDYEMBIMU MOOCIAMU POBOMOE 8
FPV-pexcume nocpedcmeom nepcoHaibHO20
Komnviomepa u MobunsHelx yempoticme na base OC
Andorid unu 10S. lpozpammnoe obecneuenue 00a#cHO
0Gecnenusans 603MONCHOCMb YAPAGAEHUS MOOUNLHBIM
poGomom co GCMPOEHHBIM MAHURYARMOPOM
nocpedcmeom epaguueckozo unmepgetica,
GrAOUAIOWUM 6 Ce0S HADOP KHONOK U NEPEKRIOYAmenct,
Dorcoticmux, oOaacme 0 omobpadcenus 6Udeo ¢
Wodyns mexHuyeckozo 3penust. Habop donorcen
06ecnewusams 603MONCHOCIb UYHEHUS OCHOGB
pazpabomxu npozPaMMHLIX U AnNapamtblx KOMIIeKcos
UHIICEHEPHBLX CUCmeM, DeuleHull 8 ciepe

" Hnmepnem gewpet”""", a maxoice pewienuil 6
obrACMU POBOMOMEXHUKY, UCKYCCMBEHHO20
unmennexma u Mauunrozo obyuenusn. B cocmas natopa
QonicHo 6x00UmMb NOCOBUE NO UIYHEHUIO DCHOS
DIEKMPORUKI U CXEMOMEXHUKY, peulenii 6 chepe

" Pumeprem gewgeti"""", paspabomxu u
npomomunuposanuio modeaei pobomos. B cocmas
Habopa JomNCHO 6x00umb NOCOOUE NO UYHEHUIO OCHOG
pazpabomxy CUCHEM MEXHUYECKO20 3PEHUS U
bremMenmos uckyccmgenHo2o unmennekma.”

Obpazosamenvhblii
Habop no Mexanixe,
Mexamponuxe u
pobomomexnuxe

"Obpazosamenshulii Habop Oondicen bblmy

IPEOHASHAYUEH ONisl UYHEHUSL MEXANUKY, MEXAMPOHUKU U
obomomexnuxu. Obpazogamensuulti HaboOP
npednaznauen dns paspabomk NPOZPaMMupyemolLx
Wodenaii MexamponHbiX cucmem U MOOUIbHbIX
pobomos, ocHaujenHbIX PAsIUYHLIMU
MAHURYTISIYUOHHBIMU U 3AX8AMHbIMU Yempoticmeamu. B
Ccocmas Habopa OOANCHO 8XOOUMb. KOMNNERM
KOHCMPYKMUBHBIX DAeMEHMO08 U3 MEMAINA, KOMIJIEKM
KDENENCHBIX INEMEHMOB, KOMIIEKM ORs COOpKU
Baxeamuoeo ycmporicmea — ne menee | wim., koneca ¢
MpopesuHentbviM 06000M — He Menee 2 wm., Kojeca
BCEHANPABNCHI 020 OBUNCEHUS ~HE Menee 2 uim., npusoo
HOCIMOSHHO020 MOKA ¢ UHMEZPUDOBAHKHOUW CUCMEMOU

Habop

6.00
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obopyuosauust (PBITIO)

KpaTkue npaMepnble TeXundeckne
xapakrepucruku (PBI1O)

Enxpnnunna
HIMCpeH st

KoJmyecTno)

ynpasnenua, obecneyugaioujeli 06pammyIo cessb
IMONIOHCEHUIO, CKOPOCIMU U HAZPY3Ke - He MeHee 4 wm.,
Damyuk JUHUY - He MeHee 3 WM., OaMmYUK paccmosHua —
He menee 1 wm., akkymynsmoprnas bamapes — He Menee
[ wim., 3apadnoe ycmpoticmso — He menee | wim. B
cocmag rabopa QONJIceH BX00UMb NPOSPAMMUDYEMbl Tl
KOHmMpoAep, 00ecneYueaouusl 603MONCHOCMb
OCYuecmenme paspabomyy HpOZPamMMHO20 KoOd,
LCnONB3YA UHCIMPYMEHmapuil cped paspabomxu
\Arduino IDE. [Ipoepammupyemvlil Koumponnep 0onxicen
obecneuusames annapamuyI0 u RPOSPAMMIYIO
COBMECMUMOCHb C 3NieMeHmHo Ba30l, 8x00ayel 6
cocmag natopa. [Ipoepammupyembiit KOWmMPOIAEpP
Donxcen codepacame cnedyiowue unmepericel:
Yu@pogsie 1 aHano208vLe ROpMel — He meHee S 0uim,
USB, USART, 12C, SPI, ISP, Bluetooth, Wik,
IIpozpammupyemsiil KOHMPOJEP OONNCEH COOEPI’CAMb
unmeppetic (015 ROOKNIOUCHUS NPUGOA0E U GAMYUKOE
pObOMOmMexXHULeCK020 HABOPA), Peanu308aHHbITL HA
baze wunbr RS-485 — ne menee 12um.
IIpozpammupyemutii KOHMPOINEDP OONNCEN COOEPIACAMb
CUI0B0T ROPM ONA NOOKNIOHEHYUS BHEWNET HASPY3KY U
iwomopes — He Menee 2uim. B cocmag naopa donxcen
8X00UMb MOJYTb MEXHUHECKO20 3PEHUS] — HE Melee
luim. Moodyns mexunuueckozo spenus Qoncen
06ecneuusame 803MONCHOCING KOMMYHUKAYUN C
AHANOSUNHBIMU MOOYASMU HOCPEOCMBOM WUHbl HA base
nociedosamenbHo20 uHmepgetica c yenvlo Oanbretiuiel
nepedauu pesyremamos usMepenuii 2pynnot Mooyet Ha
lyrpaenaouee GuTHUCIUMERbHOE YCMPOTICMEO,
nooxouennoe k 0anHou wune. Modyns mexuuieckoeo
BpeHus 00axCceH 0becnevueams 03MOICHOCHIL
OCYIECMBIAMb HACMPOUKY MOOYIA MEXHUYECKO20
BpeHUs -~ HACMPOUKY 3Kcno3uyuy, 6ananca benozo,
1Y8eMOPA3HOCMHBIX COCMABAAIOWUX, NAOWAOU
0OHapyscusaemoti 061acmu U306padCeHUs, OKPYEIoCHIU
obHapyscusaemoil 0baacmu u306paNCceHUs, NOAONCEHUE
OOHApYHCUBACMBIX 0ONACMEL OMROCUMENBHO OpYe
Opyea. Modyne mexnuuecko2o 3peHus OOmNCeH
loGecneyugams 03MANCHOCHb HACPOTKY HA
oonoBpemennoe obnapyxcenue ne menee 10 paznunnvix
06vexmos 6 cekmope 0630pa, a makoice He menee 5
cocmagHblx 06bEKMO8, COCMOAWUX U3 He meHee 3
pazIuyHbLX 2papukeckux npumumusos. Mooy
ImexHuYecko2o 3penus dondicen obnadamn
scmpoennvimu unmepgeicamu — USB, UART, [-wire
TTL, 12C, SPI Onsn koMMYHUKQYUY CO GHEULHUMU
nooxouaemMuMu yempoucmsamu. "

Obpazoeamenbhivlii
KOHCIMPYKMOp ¢
KOMPIREKIMOM OAMYUKOG

"Ob6pasosamenvroiii Habop doaxcen bvime
MpeoHasHauen 0N U3YNeHUsl OCHOG paspubomxu
npoepaMmMupyemelx Modeneti agmoHoMIbLx MOBUTLHbLX
pobonos. B cocmas nabopa d0aCHO 6x00uUmb:
KOMIIEKN KOHCMPYKIMUGHBLX INEMEHINOG U3 NAACMUKA 6
wonuwecmee ie menee 1000 wm., uncmpymenm ona
Patomul ¢ KPenedCHuIMU KOMROHEHMAMHU, CePEONPUBOO
C 6CMPOEHHOT CUCIMEMOM YNPaGREH U,
obecneuusaloujeti 0OPAMHYIO C8A3b NONOHCCHUIO,

ckopocmu u HazpysKe - He Menee 4 wim., nynsm

Habop

6.00
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Kparkue npumepHbie TeXHHuecKue
xapakrepuctuxku (PBI1O)

Eannuna
uimMepeuust

KoJiauecTsol

VyRpagneHus — He MeHee {um, QamuuK KAcanus — He
wmenee | wm., damuuk ygema — He menee lum, damuux
INAKMURBLHO-CEHCOPHBIU CO CEEMOOUOOHBIM MOOYAEM —
e Menee | wm., kamepa ¢ 803MONCHOCbIO
DOHOBPEMEHN020 ONPEOENEHUS HECKOTbKUX YGEIO8 — He
menee 1 wm., axkymynamopuan bamapes — ne menee |
wim. B cocmas Habopa 00ndicen 6x00ums
V060MOmMeEXHUYeCKUll KOHMPOTnep — ne menee [um.
\PoGomomexnuyeckuii KOHmMponaep Qoaxicen 0baadame
scmpoentiviyv yeemnoim KK axpanom u ecmpoennvim
uHepyuoHHBIM Oamyukom. Pobomomexnuveckuii
KOHmMpoAnep ooJvicen umems He menee 12 nopmoe ons
INOOKIIOYEH U GHEWHYX YCmPOTicme U nopm 01A
lyemanaexu kapmet namamu. B cocmas nabopa donncen
8X00UMb NPOCPAMMUPYEMBIT KORMPONNED —~ He MeHee
Lwm. [lpozpammupyemuiii KOHMPOAREp QORNCEH
Inpedcmagname cobol yempolicmso, obechevugaruee
BOIMOJICHOCIb OCYU ECIMEAAMb PASpaAbOMKY
NPOSPaAmMMHO20 KOOQ, UCHONBLIYS UWICMPYMEHMAapUll cpeo
paspabomxu Arduino IDE. Ilpocpammupyemeri
KoHmpoanep Oondicen obecnewusams annapamuyio u
PPOCPAMMHYIO COBMECIIUMOCTMb C SNeMEHMHOY 64301,
6xo0suell 6 cocmag Habopa. IIpoepammupyemerii
Konmponnep 00axceH co0epicame caredyioujue
unmepgeticol: Yupposvle U AHANO208bIE HOPMbL — HE
wenee S0um, USB, USART, I2C, SPI, ISP, Bluetooth,
WiFi. [Tpoecpammupyemolit KOHmMpOnRep Q0nHCeH
codeporcams unmepenic Ons NOOKTIOUEHUS NPUBOO08 U
DamuuKos pobomomexnuteckozo Habopa— ne menee 12
wom. "

o

3D npunmep
npogheccuonanpHolli

"Tun npunmepa: FDM, FFF mamepuan (ocrnosnoi):
PLA konuvecm8o newamaiowjux 201060k He menee |
pabouuti cmon: ¢ nodozpesom pabouas obracme (XYZ):
om 300 x300%400 mm makcumanbhas ckopocmo
nevamu: He menee 150 mm/cex MUHUMANLHAS MOMMUHA
cnosi: He Honee 20 MKM 3aKpbiMblil KOPHYC. Hauyye
oxaaxcoeHue 30HpL newamu: Haauyue'"

wm 1.00

Vlabopamopnuiii
KOMRAEKC Onsl U3yueHus
pobomomexnuxu, 3D
MOOeNUPOSAHYS U
NPOMBIUACHHOE0
ouzatina

"Hnumepdhetic nodxknovenun; USB Flash Kanubposka
nnamgopmot: Ionyasmomamuueckas Konuuecmao
conen na nevamaioweli 2onoexe; om | wm
Munumanernas monwuina cnos: 2 0.01 u < 0.05 mm
uavemp conna: 2 0.3 u < 0.5 mm Maxcumansuas
memnepamypa newamaiouieii conoeku. = 250 epao. C
Oxnasxcoenue 30Hb1 newamu: Jgyxcmoponnee
Markcumansias memnepamypa niamegopmol O
mevamu: < 150 epao. C Tun naamebopmer 0ns nevamu:
10002pesaemas coeMHas HA 3axcumay, puxcupyemas
Ha miamgpopme Hanuuue saxpeimozo kopnyca: Hem
Dopmam Qaiinog oas nevamu: GCODE Tun
ynpagnenus npunmepom: [lanens ynpasnenus ¢
Qucnneem Ha kopnyce yempovcmea Tun
Hanpasasiowux: KOHCMPYKYUOHHBIT npoguns Pyunol
3D crkanep. Tounocme ckanuposanun. > 0.05 u < 0.1
mm CKOpoCmb CKAHUPOBAHUA, MIH. MoYex/cex: > 2
Dopmam coxpaneHus pe3yabmamos CKaHupoBanus.
vrml, ply, obj, stl Bosmosicnocms ckanuposanus 6
yeeme: Ja Hanuuue cencopnozo sxpana: nem Jnuna
USB-nposooa:2 3 m Texnonoeun 3D-ckanuposanus:

wn 1.00




Ne Hanmenosanue
n/nobopynosaunnsi (PBITO)

Kpatkne npumepssbie Texnnueckne
xapaxkrepuctuku (PBI1O)

Onmuyeckan 3azpy3ka npecemos (wabnonos) ckanepa:
nanuyue Qyukyuu nocmobpabomiu: Obpesrka modenu,
Pasdenenue modeau Ha omoensHele vacmu, Yoarenue
TUWHUX 2neMenmoe, Yoanenue omeepemutl, co30anue
ipomopeanicmuunoti mekcmypui, cpagrenue 3D
imooenett medicoy coboll, usmepenue pazmepos mMooeel
CeYeHUSMU 8 PYUHOM pedicume, sSKcnopm cevenuti 8 XLS
[Tpoepammnoe obecneyenue 05 co30anus Mooeneu
wmemooom homozpammempuu: nanwue Ynpasnenue
nosopomuelm cmonom no Wi-Fi: la Munumansroe
accmosHue Ckanuposanua. <25 cm"

3D cranep pyunoi
mpogdeccuonanpitoiii

Cencop ne menee I wm. Texnonocus ckanepa
Onmuyeckas Tun ckauepa Pyunoi Munumansuoe
paccmosinue 0o obvexma He bonee 100 mm.
Pazpewenue ckanuposanus 00 768 goxceneit Cxopacme
exanupoganus 6onee 2 000 000 man/cex Cencoprotii
brpan Hanuuue Tounocme ckanuposanus 0,072 ~ 0,26
wm. [{eemnoe ckanuposanue Hanuuue [enepayus
mexcmypuoi memooom gomozpammempuu Hanuuue
Munumanvroii pasmep cKanupyemozo o6vexma He
6onee 100 mm Maxcumansuvtii pasmep ckaHupyemozo
obvexma ne menee 3000 mm Ilpoepammuoe
obecnevenue Ha pycckom azeike Hanuvue
ITodoeprcusaemore popmamel sxchopma dhaiinog PLY,
STL, OBJ, VMRL /Tnuna USB nposooa ne menee 3m
\Peotcum cenadxcuanus mooenu Hanuvue Pescum
G6MOMAMUYECKO20 YOANEHUA IUMHUX S1EMEHINO08
\Hanuvue Pexcum ymeHbuieH s ROAUZONANbHOCIU
wodenu Hanuuue Pexcum obpesxku modenu Hanuuue
\Pearcum guipagruganus modenu no nrockocmu Hanuvue
Pesicum yempanenust Obipok 8 modenu Hanuvue Pexcum
AGMOMAMUYECKO20 pasoenenus MOOenU Ha OmOeNbHbLe
STL gpasinet Hanuuue Pesicum macuimabuposanus
wooenu Hanuuue Pesicum uzmepenus pasmepos cedenus
wiodenu npockocmulo Hanuvue Oxcnopm cevenuil
wooenu niockocmoto Hanuwue Peoicum cpasnenus 3D
mooene medicOy coboti Hanuuue Pedicum 2erepayuu
mnockoti epanu npu obpesxe Hammue Coxpanenue
OAHHBIX CKAHUPOBANUS & (hatin (3anucey
nocredogamensiocmu) Hanuwue Yoanenue xaopos us
nocnedosamenvriocmu Hanuuue Ilpoepamma no
pomozcpammempuu Hanuuue

Cmon nogopomubiii 0as
3D ckanepa

"ITosopomuuiit cmon 0as 3D ckanuposanus u
ihomocvemiu Juamemp nodopomuo20 cmona ne mMenee
600 mm Makcumanenas 0cegas Hazpy3Ka HA
nogopomuelil cmon He meree 130 ke Munumansuolti waz
nogopoma ne Menee zpadyc Ynpaenenue no USB:
nanuuue Ynpasnenue no Wi-fi: nanuuue 3adanue yera
nogopoma Oisl KaXcoozo waza: Haauwue 3adanue
Bpemenu nay3svl MeJcoy wazamu: Hamvue 3a0anue
BpEMEHU 3A0EPAHCKU neped CMApMOoM. HAUYUEe
Pezynuposka ckopocmu epawjenus: nanuuue Pesepc
epawenua: nanuiue Memanauueckuii kopnyc nanuuue
Imamus ons 3D ckanepa, cogmecmumelti ¢ ROIUYUeH
""3D cranep pyunoi npoeccuonanvhoiyl”""

Eanunua B
Kosm4ecrso
H3MepeHUst
wum 1.00
wm 1.00

HapmenoBaHue pazaena:
2 ['KomnstoTepHoe

BEET

obopynopanue”
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HanmenoBanne
obopynosanns (PBITO)

KpaTkue npumepHble TeXHUYCCKHE
xapakrepucruku (PBI1O)

Exunaana
H3IMCpeHUH

KoJingectro

Hoym6yx Tun 2

"Dopm-axmop: noymbyk,; Kecmras,
HeomKIOudeMas Knasuamypa: Hamyue, Juazonaie
vkpana: ne menee 15,6 oiotimos; Paspewenue skpana:
He menee 1920x1080 nuxcenedi; Konuvecmso soep
npoyeccopa: om 4; Konuwecmeo nomoxos: om §,
bazosas makmosas uacmoma npoyeccopa. He MeHee
2,4 I'Ty, Maxcumanvuas makmogas wacmoma
mnpoyeccopa.: He menee 4,1 I'Ty, Ksu-namame
mnpoyeccopa: om 8 M6, Obvem onepamugHoil namamu.
om 8 I'6;, Obvem nodoepicusaemoli onepamusHol
namMAmu (018 BOIMONCHOCIIU PACUUPCHUA). He Meltee
24 I'baum; Ob6vem naxonumens HDD: om 1 16 (unu
SSD: om 256 16); [Huckpemnasn eudeokapma: Hanuuue
Obvem namsamu eudeoxkapmeul; ne menee 6 16 Tun
navsmu sudeokapmel: He xysce GDDR6 Bpems
aemoHoMHOU pabomel om Gamapeu. He Meree 3 4acos;
Bec noymbyka ¢ yemanOBAeHHbIM aKKYMYISMOPOM. He
Oonee 2,4 k2, Brewnuii unmepgpeiic USB cmandapma
ne nudice 3.0: ne meree 08yx c80600HbIX. Brewinui
unmepepeiic LAN (8 cnyvae omcymemeus na Kopnyce,
mpecocmagnsme Ethernet advanmep USB-RJ-45);
Hanuuue mooyneii u unmepgeticos: HDMI;
becnposoonas ceéaze Wi-Fi: nanusue ¢ nodoepoickoii
cmandapma IEEE 802.11n, unu cospemennee; Web-
Kamepa: namuue;, Pycckas packnadka kiaguamypel.
naruwue; Manunynsmop "monus """ nanuyue;
[ Ipedycman06aeHHasn ORePayUOHHAL CUCEMA C
epaguueckum noaszoeamensckum unmep@encom,
o6ecnevusaiowas pabomy pacnpocmpaneHHblX
06pazosamenshbix U 00U ECUCMEMHBIX RPUTONCEHUTL.
Hanuyue”

13.00

MDY (npunmep, cranep,
wonup) mun 1

"Ha6op pynryuii: npunmep/ckanep/xonup; CHITY 6
cocmase ycmpoiicmea unu CHITY cosmecmumas ¢
WMDY ¢ komnaexme nocmaexu, Ileyame yeemmnorx
usobpacicenusi. mpebyemes; Maxcumanenuiii hopmam
newamu: A3, ¢ MaKCUMANGHBIM PA3pEeMeHuem nevamuy.
He xyoce 4800x1200dpi; Cropocme newamu: ne menee
15 emp/mun; @yukyus asmomamu4ecKol

BYCMOpOHHel neyamu - nanuyue; Pyukyus newame
be3 noneti: naruuue; Pyuxyua 6ecnposodiozo

Tucnneit 0 0mobpadicenus UNGOpMayul: Haruyue,
ITaddepocka OC Windows, Mac OS, i0S, Android:
wanuuue, Humepeeticor nodkmouenus USB, RI4S5:
nanuyue”

noowrnouenus, kax munumym Wikiu AirPrint: nanuuue;

1.00

Hanmenosahue paszgena:
"IIpesentaunonsoe
obopynosaHue”

B

\HnmepaxmuaHblil
KomnaeKe ¢
BBIYUCTUMENBHBIM
6roKOM U MOBUNBHBIM
Kpennenuem

"HnumepakmugHsttt KOMAAEKC C BbIUCTUMENbHIM
OA0KOM U MOBUTHHBIM KPEnaeHuemM O0NdCeH
COOMBEmMCmME08aMs CAEOVIOUWUM MEXHUYECKUM
mpeboganuim: Pasmep ouazonanu: ne menee 74
10imo8,; Paspewenue 3xpana no copusonmanu: ne
imernee 3000 nuxceneir: Paspeutenue sxpana no
leepmuxanu: He menee 2100 nuxceneu; Iloooepacka
paspeuwtenun 3840x2 160 nuxcened (npu 60 I'y): da;
Hanuuue ecmpoeniiol akycmuieckot cucmemst. 0a;
\Konuuecmso mouex kacanus: ne meree 20, Bercoma

1.00
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n/n

HaumenoBanue
obopynosanusi (PBI1Q)

KpaTkne npuMepHbIe TeXHHUECKHE
xapaktepuctuxu (PBI1O)

Enunnua
niMepeHus

KoanuecrBo

Cpabamu8aniisl CeNcopa om NOBEPXHOCMU IKPAHA! He
Gonee 3 munnumempos;, Bpemsa omrauka cencopa
Kkacanua: ne 6onee 10 munnucexynod, Bempoennsie
(hyHKYUY PACNO3HABAHUA 0ODEKMOB KACaNua: 0a;
Konuuecmso nodoepicusaemMlx Cmunycos
oOHOBpemenno: ne menee 2; Bosmodichocme
nooknwouernus k cemu Ethernet nposoonsim cnocotom:
0a; Bosmoxcnocme nodxknouenus x cemu Ethernet
Gecnpogoonsim cnocobom (Wi-Fi): 0a; Bozmooicnoeme
UCHONL30GAHUA TAOOHU 8 KAYECHBE UHCMPYMENMQ
emupanusi: da; Hanuuue unmezpupoganto2o 0amuuxd
OCGeUeHHOCITU ONSL ABMOMAMUYECKOTE KOppeKyul
luprocmu nodcgemru: 0a;, Hanuuue gynxyuu
Becnpogoditodl nepedadu u300padcenus ¢ yemponucms
Ha base OC Windows: 0a; Hamwue ipynxyuu
Gecnposoonol nepedavu u30bpaNcenus ¢ yCmpoucms
Ha 6asze OC MacOS: da; Hanuuue yynxyuu
GecnpogoOHO nepedayil u300PadICeHs: ¢ YCmpolcms
na baze OC iOS: da; Hanuwue ghynkyuu becnposoouoi
nepedauu uzoGpadicenus ¢ yempoticme na 6aze OC
Undroid: 0a; Bozmodicnocmy yoanenno2o ynpagienus u
WMonumopunea: 0a; Hanuuue xpennenus 6 Komniexme:
0a; Hanuyue croma na kopnyce 0lis yCmanosKu
IQOROAHUMENBHO20 GEINUCTIUMENBHO2D BAOKA. Od;
\Maxcumaneolil noodepicugaemoiit 06vem
onepamusr ot naMamu QOHOIHUMENEHO20
suiuucnumenvHo2o bnoxa: ne menee 8 I'6;
IMakcumansusiit ROAOEPACUGAEMBLI 0OBEM HAKONUMEHA
DONOIHUMETBHO20 GLINUCTUMENLHOZO OIIOKA: HEe MeHee
128 I'6; Pazvem 018 NOOKNIOYEHUS OONORHUMETbHOZ0
BEIYUCTUMENbHO20 ONOKA ¢ KOHMAKMAMU
bIRKMPORUMAHUS BLINUCTUMENBHO20 OI0KA OM
BCMPoeHH020 G10KA MUMAHUA UHMEPAKMUGHO20
KOMAREKCA U KOHMAKMAaMU O/ NOOKNOUEHUA
yugpogozo sudeocuznana u USB 0na nodkniouenus
cencopa kacanus: nanune; IIpousgodumenvsnocmo
HpoYyeccopa OROIHUMENBHOSO GLINUCTUINENbHO20 DN0KA
(3rnavenue nokazamens «CPU Mark» no mecmy
«Desktop CPU Perfomancen

https. //'www.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
hitps://www.cpubenchmark. net/laptop. html). ne menee
7000 edunuy, Pazpeuwienue na geixode sudeoadanmepa
euryucIumensHo2o O1oKa npu pabome ¢
UHIMEPAKINUBHBIM KOMITEKCOM. He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuwue y Oonoanumensiozo
GuIyucaumenvrioeo baoxa becnposednozo mooyna Wi-Fi
e nuzce 802.11a/b/g/n/ac; Markcumanenuvlii ypogens
uyma npu pabome QCAOAHUMENDHO2O
suruuciumenvho2o bnoxa: ne bonee 30 0bA; Hanuvue g
KOMIREKME MOOUNBHOSO MEMAIIUYECKO20 KPENICHUS,
obecneyusaioujez0 803MONCHOCHL HaNObHOU
VCIMANOBK Y UHMEPAKMUBHO20 KOMNIIEKCa, ¢
MEPEGUINCHOT KONECHOT DBA30T U OIMONCHOCHIBIO
puxcayu konec ONsl UCKNIOUEHUS HeNnPOU3E0IbHASO
Osucenus; ITpedycmanoenennasn onepayuonras
cucmema ¢ 2paguueckum HONb30BUMENLCKUM

unmepdgbeticom, obecneuusaiowas pabomy
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Hanmenosauue

n/n 06opyaosauus (PBI10O)

KpaTkne npuMepHble TeXHHyecKue
xapaktepucruxu (PBI1O)

Exnanua

H3MepeHust)

pacnpocmpaneHtuix 06pa308amenpHeIX U
obuecucmemublY npunosicenuii. nanwvue; Oynxyus
bpaguieckozo KOMMEHMUPOSUR U NOBEPX
NPOU3BONBHOZO UBOOPAIICEHS, 8 MOM HUCHe OM
huzuecKku NOOKTIOUEHHO20 UCTNOYHUKA BUOEOCUSHANA:
maruuue; HumezpuposanHulii 8 now308amMensCKuil
UHmMEPPERC PYHKYUOHAR RPOCMOMPA U pabomel ¢
ipaiinamu ocuogiuix popmamos ¢ USB- naxonumeneii
wiu cemesozo cepsepa: Hanuvue; Humezpuposaumsie
cpedcmaa, obecnenugaiowue credyiouunl QyHKYUOHaN:
— co3danue MHO2OCMPAHUYHBIX YUeOHbIX 3aHAMUL C
LCHONB30GAHUEM MEOUAKOHMEHIMA PASTUUHBIX
ihopmamos, — cozdanue Haonicel U KOMMEHMapues
nogepX 3aNYU eHHLIX NPUNONCEHUT], — PACRO3HABAHUE
(huzyp 4 pyKonucHozo mekcma (pycekuti, anzauiickui
S3bIKU), — HANUYUHE UHCMPYMEHMOB PUCOGAHUS]
ceomempuyeckux ghusyp u nunuli. Bempoernvie
\DYHKYuU: — 2enepamop cayuainblx vucen, —
KAIbKYIAMOp, — IKPAHHAA KIAsuamypa, — maimep, —
pedaxkmop mamemamuieckux opmyn. nexmponnuie
IMamemMamuyecKue UHCImpYMeHmol. — yupKyiv, —
V2onbHuK, — TunelKa, — mpancnopmup. Pescum
«Denoii 0oCKuy ¢ 603IMOICHOCIBIO CO30ANUSA 3AMEIMOK,
pucosanus, pabomsl ¢ madAUYamM U pagQurami.
nanuuue. Hmnopm gatinos gpopmamos: PDF, PPT,
PPTX"

e e

Kojanuecrso

HaumeHoBaHve pa3aena:
" JIONONHUTENbHOE
obopynosanue”

HanmenoBanue paznena;
"Mebens"

Komnnexm mebenu

"Yuebnas mebenn: cmor-mpancgopmep-mpaneyus 12
wm cmyabs 12 wm mebenv Ona nedazoea: cmon I wm,
cmyn 1 wm "

KOMIIEKN

1.00

HaumewoBauue Hanpagjenus: "Moounsuan paipabomra”

Hanmenoranue paznena:
"[podunsHoe
lobopynosanue”

h

Hoymbyx mun [
(Pabouee mecmo
nedazoza)

"Dopm-paxmop: Hoymbyk, Paamep ouazoHanu: He
wenee 15.6 owimos, Paspewenue skpana; Full HD,
Quad HD unu Ultra HD; O6wuii obvem
YCManosRennol onepamusno namamu: ne menee 8

[ baiim; Maxcumanvrutii 06wuii noodepocugaemulii
06vem onepamusHoll namamu.: ne menee 16 I'baim,
Obvem SSD naxonumens: ne menee 240 I'baiim;
becnposoonas cease: Wi-Fi; Koawwecmeo scmpoenivix
8 xoprnyc nopmog USB: ne menee 2, uz komopoix ne
menee 1 donocro 6uims USB aepcuu He nudice 3.0;
Paspeweniue 636-xameper, Mnukcens: ne menee 0).3;
Bempoennsril mukpogon; Knasuamypa ¢ packnadxou u
mapkuposkoii knaguut QWERTY/HIYKEH;
[To00epoicka cmandapmoe 6ecnpogoonol Cea3u.

802. 1 1a/b/g/n/ac; Tpouseodumenshocme npoyeccopa
(3nayenue nokazamens « CPU Marky no mecmy «Laptop)
& Portable CPU Perfomance»

hitp: //www. cpubenchmark.net/laptop. html). ne menee
5000 eounuy, Hanuwue manunynamopa mbiuis 8
Komnnexme: 0a, Ycmanoenennas onepayuoHnas

um

1.00




1

Hanmenosanue
n/n

obopyaosanus (PBI1O)

KpaTtkne npumepHble TeXHHYECKHE
xapakrtepuctrku (PBI1O)

Enununa
U3MepeHUst

Koangecrso

cucmema ¢ 2pagudeckum nonb308amenbCkum
uHmMep@eticom, ceeOeHIs 0 KOMOPOM SKIIOUEHbL 6
COUHBLI peecmp POCCULICKUX NPOSPAMM O/
DIEKIMPOHHBIX GLINUCTUMENbHBIX MAUIUH U Oa3 OAHHBIX;
Vemanoenennouii nakem oucrozo npo2pammuozo
o6ecneuenuss, COBMECIUMO20 C YCMAROGeHHOT
onepayuonnol cucmemot, c8edenus 0 KOmopom
BKIIOUEHbL 8 QUHBITE PEeCpP POCCUTICKUX NPO2PamMM 015
ACKMPOHHBLX GLIHUCIUMENbHBLX MAUWUH U 6a3 QaHHbIX. "

MDY (npunmep, ckanep,
wonup) mun 2 (Pabouee
MECmo neoazoza)

"Tun ycmpoicmsa: Muozogynxyuonaivroe
vempoiicmeo (M®DY); Leemnocme nevame: uepho-
Genas; Texnonozus nevamu. 3aekmpozpaguueckas
(nazepuas, ceemoouodunas);, Popmam nevamu: He
wmenee A4, Tun cxanuposanus:
npomsaxcHell/nianuemunii; Bosmooichocme
ckanuposanus 6 popmamax: e menee A4, Cnocob
nmooxmouenus: LAN, Wi-Fi, USB"

1.00

\Hoymoéyk mun |
(Pabouee mecmo
obGyuaroujecocs)

"@opm-pakmop: Hoymbyk, Pasmep ouazonanu. He
wenee 15.6 dwiimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Q6uuii o6vem
YCmanoGRenH Ot ONEPAMUSHO NAMAMIU He MeHee 8
\FGatim,; Maxcumanenviii 06wuii noodepicusaemviii
06vem onepamuenoli namamu: ne menee 16 I'baim;
O6vem SSD nakonumens: ue menee 240 I'baum;
\becnposodnas ceaszs: Wi-Fi; Koruwecmeo ecmpoennoix
6 kopnyc nopmos USB: ne menee 2, us komopuix e
wenee 1 donocno 6eime USB eepcuu ne nuce 3.0,
Paspewenue g36-kamepol, Mnuxcenw. ne menee 0.3;
\Bempoennwviii mukpogon, Knaguamypa ¢ packnaorkoi u
wapkuposxoii kasuu QWERTY/HLUYKEH;
Toooepocka cmandapmos 6ecnpogoOHoU CEA3U.
802.11a/b/g/n/ac; Ilpouzsooumensiocmuv npoyeccopd
(3nauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomancey

fittp: /rwww. cpubenchmark.net/laptop. himl): ne menee
5000 eounuy, Hanuuue mManunyiamopa moluib 6
kommrexme: 0a; Yemanoenennas onepayuonnas
cucmemda ¢ 2paguyeckum noNb308AMEHbCKUM
UHMePPeUCcOoM, C8EO0EHUA O KOMOPOM BKIIOYCHbL 8
eOUHBLT peecmp POCCUTICKUX NPOSPAMM O
DACKMPOHHBIX GHIYUCTUMENbHBIX MAUUH U 603 OQHHBIX,
Yemanognennwti nakem oQucHo2o RpozpamMmio20
obecneuenus, COBMECMUMO20 € YCMAaHOGNENHOT
ONEpayUOHIOT CUCMEMOT, CBROHUS 0 KOMOPOM
srTIOUEHbL 8 COURBLI PEECD POCCUUCKUX NPOSPAMM OIS,
baekmponHbIX eLYUCTUME L HBIX MawuH U 6as danHbLy. "

um

12.00

Hayunuku (Pabouee
mecmo obyyaowezocs)

Tun: nonnopasmepnuie

[nanwem

\{uazonaie sxpana: ne menee 10,47 OUMO8,
onepamugnas namams. e menee 3 16, gec: ne bonee
600 epammos

Haumenosanue pasnena:
"[Ipe3eHTalnOHHOE
obopynopanue”

HumepakmugHbtii
KoMMIEKC ¢
gbIYUCAUMENBHBIM
brokom u MoBuTBHBIM

"UnmepakmuGHblil KOMIIEKC C BbIMUCTUMETbHBIM
OIOKOM U MOGUILHBIM KPenneHuem 00CeH
coomeemcmaogame credYIOUUM MEXHUYECKUM

mpebosanuam: Pasmep ouazonanu: ne menee 74

uim

1.00




Ne HanvenoBanue Kparkune npumepHble TeXHUYECKHE
n/njo6opynosanus (PBI1O) xapakTepuctuku (PBITO)
Kpennenuem 0101iM06, Paspeutenue skpana no 20pU3oHmManu: He

menee 3000 nuxcenedi: Paspewenue skpana no
cepmuxanu: ne menee 2100 nuxceneii, [loddepaicka
paspeuterus 3840x2160 nuxceneii (npu 60 I'y): 0a;
Hanuuue acmpoennotl akycmuyeckoli cucmemsl. 0d;
\Konuwecmseo movex kacanus: ne mernee 20; Buicoma
cpabamel8aHUsi CEHCOPA OM NOGEPXHOCIIL DKPAHA. He
Gonee 3 munnumempos; Bpems omxnuxa cencopa
wkacanus: He 6onee 10 muniucexynd, Bempoenuvie
DyHKYUU pACrO3HABANUA 0OBEKMOB KACAHUA: Od;
IKonuvwecmeo noddepoicugaemblx Cmunycos
00HO8peMeHHO: He meree 2; Bozmoscnocme
nooxmouenua k cemu Ethernet npogooHbiM cnocobom:
0a, Boamosicnocms nookmouenus k cemu Ethernet
becnposoonvim cnocobom (Wi-Fi): 0a; Bosmoosicnocme
LCHONL30GAHUS TAOOHY 8 KAYECHBE UHCIMPYMEHMA
cmupanusn: 0a; Hanuuue unmezpuposannozo oamiuxa
0ceeeHHOCMY 0N ABMOMAMUYECKOU KOPPEKyuH
lpkocmu nooceemru.: 0a; Hanuuue ynxyun
Gecnpogooitoil nepedavu usoOpadcelus ¢ yempolicms
na 6ase OC Windows: 0a;, Hanuuue dhynxyuu
becnposodHol hepedauu uzobpaxrcenus ¢ ycmpoucmes
wa 6aze OC MacOS: 0a; Hanuuue pynrxyuu
6ecnposoOnOl nepedauu u3oopaICents ¢ YCmpoucms
na 6asze OC i0S: da; Hanuuue pynkyuu 6ecnposodnoi
nepedanu uzobpasxcenusn ¢ yempoticme va 6aze OC
Android: 0a; Boamooicnocms yoanennoeo ynpasnenus u
Wonumopurea: 0a; Hanuuue kpennenus 6 komnnexme.
0a;, Hanuuue choma na kopnyce 013 ycmanosKku
QORONHUMENBHO2O BHIYUCIUMENbHO20 6l0Ka: Ja;
\Maxcumanviuiii noddepircugaemorii 06vem
onepamueHol nNAmAMY JONROIHUMENLHO20
BuIyUCTUMENbHO20 BroKa: He menee 8 T6;
Maxcumanenurti noddeparcusaempli 06vem HAKONUMENSs
DOHOTHUMENBHO2O BLINUCIUMENLHO20 OIIOKA: He MeHee
128 6, Pasvem Ona nOOKAOHEHUS QONOJIHUMENBHOO0
GBI UCIUMENbHO20 BIOKA C KOHMAKMAMU
DREXMPONUMAHUSL Gbl YUCTUMENBHO20 BIIOKA OM
GCMPOEHH020 OAOKA RUMAHUS UHIMEPAKMUBH 020
Komnaekca u KOHMakmamu Ons NOOKA0YEHUA
yugposozo suoeocuznara u USB ons nookniouenus
cencopa kacanus: nanuwdue; Hpouseooumenvrnocme
mpoyeccopa OONOIHUMETBHOZ0 BLIYUCIUMENbHO20 BN0Kd
(snauenue noxazamens « CPU Marky» no mecmy
«Desktop CPU Perfomances
hittps.://www.cpubenchmark. net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performance»

https: //www.cpubenchmark.net/laptop.html). ne menee
7000 edunuy, Paszpewenue na goixode suoeoadanmepa
oryucIUmenvHO20 6A0KA NpU pabome ¢
UHIMEDAKMUGHBIM KOMRICKCOM: He Menee 3840 x 2160
mukceneii npu 60 'y, Hanuuue y dononnumenvhozo
getuucrumenshozo 6roka Gecnpogodnoco mooyns Wi-Ii
e nuxce 802.11a/b/g/n/ac; Maxcumanenbiii ypogens
uiyma npu pabome QONOAHUMENBHOZO
evruucaumenvHozo 6noka: ne 6oree 30 0bA; Hanuvue 8
KOMAMIeKme MOBUTbHOZ0 MEMANTUYECKO20 Kpenaenis,

a6ecneltuealou¢eeo B8O3MONCHOCMb HANONILHOU

Eannuna
KoJimuecrso




n/

=

HanmenoBanue
obopynosanns (PBITO)

Kpatkne npumepnbie TEXHHYECKHUE
xapakrepuctukn (PBITO)

Eannnua

H3IMEPEHNS|

lyCIMAno8KY UHMEPAKIMUBHO20 KOMINIEKCA, C
nepedsuacoli konecnol 6azol U 803MOACHOCMbBIO
hurkcayuu Korec O UCKTIIOYEHUS HERPOU3BONLHOZO
Osuxcenusn; Hpedycmarognennas onepayuonnan
CUCEMA C SPaPuyuecKkum nOAb3IC6AMENb CKUM
unmeppericom, obecnevusaionas pabomy
pacnpocmpanennelx 06pazosamenshelx u
06ujecucmeMHbIX RPUTONHCEHUN: Hanutue, DYHKYUA
bpagdhuueckoeo KOMMEHMUPOBAHUS NOGEPX
MPOU3BONLHO20 UZOCPANCEHUS, 8 MOM YUCAE OM

Uz ecKU NOOKMOYEHHO20 UCIMOYHUKQ BUOCOCUSHANG!
Hanuuue, Humezpuposantulil 8 NON63068AMEN6CKU
unmepgpeiic PyHKyuoHan nPoCMompa u paboms ¢
Gdaitnamu ocrogrvix hopmamos ¢ USB- naxonumeneii
U cemeso2o cepsepa: Hanwuue; Hnmeepuposannvie
cpedcmea, obecneuusaiowue credyiowuil PYHKYUOHAL.
—— CO30aHUE MHOZOCHPAHUYHLIX YHeBHbBIX 3AHAMUN C
UCHONL30GAHUEM MEOUAKOHMEHNA PAIIUYHBIX
ipopmamos, — coz0anue Haonucell U KOMMEHMAPUES
NoBEPX 3aNYIYeHHBIX NPUAOJICEHUN, — PACNO3HABaHUE
hucyp u pykonucHozo mexcma (pycckuti, HeAUUCKUY
S36IKU), — HATUNUE UHCHIPYMEHINOE PUCOBAHUSL
ceomempuueckux ¢ueyp u nunuti. Bempoennuie
iDyHKkyuU: — 2enepamop caAyuauHeIX Yucel, —
KAILKYISMop, — SKpanKas Kiasuamypa, — maimep, —
pedaKmop MameMamuyeckux opmyn. Inexmpontvte
Mamemamuueckue uncmpymenmol: — YUpKyis, —
VeORbHUK, — JUHEUKA, — MpaHcnopmup. Pesicum
«Benoil QOCKUY ¢ 6OIMONCHOCMBIO CO30AHUS 3AMENOK,
puccsanus, pabomel ¢ mabauyamu u epaguxamu:
Hanuuue. Hmnopm aiinos popmamos. PDF, PPT,
PPTX"

Kojmmaecrso

a

HaumeHnoBanue paszrena:
" JlonoaHuTENBHOE
obopynosanue”

HauMenopanue pasaena:
"MebGess"”

o

[Komnnexm mebenu

"Vuebuas mebenv: cmon-mpancgopmep-mpaneyus J2
wim cmyabs 12 wm mebenv onsa nedazoza: cmon I wim,
cmyn 1 wm”

KOMNJIeKm

1.00

Haumenon

anue nanpasacuusi: "Ilpozpammuposanue na asvike Python'

Haumenoranue paznena:
"[lpodunsHoe
obopynosaHue”

'; I G |

\Hoymbyx mun 1
(Pabouee mecmo
nedazoca)

"@opm-gpakmop: noymbyk, Pasmep ouaconanu: ne
wmenee 15.6 oiotimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Q6wuii 06vem
VCHAHOGAECHHOU ONEPaAMUSHOU NAMAMU. He meHee §
baum,; Maxcumanvrerti 06wuti nodOepicUsaemulii
0bvem onepamusHoll navamu. He menee 16 I'baiim,
Ob6vem SSD naxonumens: ne menee 240 I'baiim;
\Secnpogodnas cease: Wi-Ii; Konuuecmgo 6cmpoenusLx
6 kopnye nopmog USB: ne meuee 2, us komopeix ne
mernee 1 donocno 6etme USB eepcuu ne nusice 3.0,
\Pazpeutenue 636-xamepel, Mnuxcens: ne menee 0.3,
\Bempoennvtit Muxpogpon; Knasuamypa ¢ packraokoi u
mapkupoexot kiaguw QWERTY/HIVKEH;
Toodepoicka cmandapmos 6ecnpogooHol ceasu;

um

1.00

}
!




Ne HaumenoBanue KpaTkne npumepusie rexnnueckue [ Eaunnna IK T
n/njo6opysosanusi (PBI1O) xapakrepucrukn (PBIIO) u3MepeHus OIHHECTBO
802.11a/b/g/n/ac; Ilpouseodumensiocme npoyeccopa
(snauenue nokasamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy; Hanuwue manunyrsmopa motuts 6
Komnrekme: o0a; Ycmawnosuennas onepayuonHas
cucmema ¢ 2paguueckym Hob308AMENLCKUM
unmepghericom, ceedeHus 0 KOMOPOM GKIIOUEHbI 8
eOUHbI peecmp POCCUCKUX HPOSPAMM ONIA
OAEKMPOHHBIX GbIUUCTUMETbHBIX MAUUH U BA3 OAHHBLX;
Yemanoeanennuiit nakem ogpucnozo npoepammuozo
oBecneueniisl, COBMECHIUMOZ0 ¢ YCIMAHOBAEHHON
ONEepayuonHOR CUCEMOT, CBEOCHUA O KOMOPOM
GKAIOYENbl 8 COUNDII peecmp POCCURCKUX NPOSPAMM O
DAEKMPOHHBIX BLIYUCTUMEIBHBIX MAWUH U 6a3 dannblx."”
WEB-xamepa (Pabovee \Muxpogpon: nanuuue, asmomamuuecxas hoxycuposka:
Wmecmo nedazoea) Hanuuue

"Tun ycmpoticmea: Muozogyukyuonansioe
yempoiiemso (M®@Y); Ljsemyocmb nevames. wepno-
benan; Texnonoeun newamu: snekmpozpaguueckas
(naseprasn, ceemoducdnan); Popmam nevamu. He
wenee A4, Tun ckanuposanus:
npomsiichuii/naanwemnsii;  Bosmoosicnocme
ckanupoganua 6 popmamax: He menee A4; Crnocob
nooknouenus: LAN, Wi-Fi, USB”

um 1.00

MPY (npunmep, crkanep,
wonup) mun 2 (Pabouee
wecmo nedaeoza)

wm 1.00

"@opm-haxmop. noymbyx, Pasmep duazonanu: e
enee 15.6 owiimos, Paspewenue sxparna: Full HD,
Quad HD wiu Ultra HD; Ofwuii 06vem
VCMAHOBNEHHOT ONEPamusHoOll namamu: ne mexee 8
6aiim; Maxcumanvrviii 06wuil noodepicusaemvlii
06vem onepamugnoll namamu. He menee 16 I'baiim,
O6vem SSD naxonumens. He menee 240 I'6atim;
\becnpoeodnas cease: Wi-Fi; Konuwvyecmeo scmpoennuix
8 kopnyc nopmosg USB: ne menee 2, uz komopwix ne
wenee 1 oonocuo 6etme USB gepcuu He nuoice 3.0,
\Paspeuenue 836-kamepul, Mnuxcens.: ne menee 0.3;
\Bempoennuii muxpoghon, Knasuamypa c packnadkoii u
wapruposxoii knasuue QWERTY/HI[VKEH,

\HoymOyic mun [ IT00depacka cmandapnog 6ecnpogooHOl CeA3U!
(Pabouee mecmo 802.11a/b/g/n/ac; [lpouzeodumenvhocme npoyeccopd win 12.00
obyuaiouecocs) (3navenue noxazamensi « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomance»

\http. /fwww. cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuvue manunynamopa moito 6
Komnnekme: oa;, Ycmanoenennas onepayuonnasn
cucmema ¢ epaguuecKuM RONL308AMENLCKUM
uHmepPelicom, ceedeHUsI 0 KOMOPOM BKIIOYEHbI @
COUNbIIL peecmp PpOCCUNCKUX NPOZpamMm 05
BACKIMPOHHBIX BbIYUCIUINETbHBIX MAWUH U DA3 OQHHbIX;
Yemanoenennotii nakem 0gucnozo npopamMmHozo
obecnevensl, COBMECMUMO20 € YCMAHOBAEHHOU
onepayuoOHHON CUCIEMO, CGCOEHUA O KOMOPOM
GKAIOUCHbL 8 COUHBLI Peecmp POCCUUCKUX RPOZpamm Oiisl
DACKMPOHHBIX GLIYUCTUMENbHBIX MAWUH U 0a3 dannbix. "

Haywnuxu (Pabouee

Tun: nonHopasmepHeie wm 12.00
mecmo oGyuarouezocs)

Hanmenosanve pasjena: I
"[Ipe3eHTaUNOHHOE H




Ne Hanmenosanmue Kparkue npuMepsblie Texnuueckne E}i’mmﬁﬂ@ ;»;:;:;;2
n/njo6opynosanus (PBI1O) xapaxkrtepucrTuku (PBI1O) H3MepeHnst| |
o0opynosanue"

HumepaxmugHvili
Kommiexc ¢
GOIYUCIUIMEDHBIM
OROKOM U MOBUNLHBIM
kpennenuem

- Mhttps: /fwww.cpubenchmark.net/laptop.html): ne menee

"HnmepakmugHelil KOMINEKC C BbIYUCTUMENbHBIM
010KOM U MOOUBHBIM KpenneHteM QoniceH
COOMBEMCMBOBAMDb CREOVIOUJUM MEXHUYECKUM
mpebosanuam: Pazmep duazonanu: e menee 74
D10timos, Paspewienue sKxpana no 20pU30HMAIU: He
menee 3000 nuxcenei. Paspewenue skpana no
gepmuxanu: ne menee 2100 nuxcener; lloodepicka
pazpeutenus 3840x2 160 nuxceneii (npu 60 I'y): oa;
Hanuuue acmpoennoil akycmuyeckou cucmemol: 0a;
\Konuwecmso mouex kacanua: ne menee 20, Boicoma
Ccpabamul8aHUs CEHCOPA OM NOBEPXHOCMY IKPAHA. HE
6onee 3 munaumempos; Bpems omkiuka cencopa
kacanus: He bonee 10 munaucexkyno; Bempoennoie
ihyrkyuu pacnoznaganus 06vekmos kacanus: da;
Konuiecmeo noddepoicusaemlx Cmuiycos
ooHogpemenno. ne mernee 2, Boavoorcnocme
nodkmouenus k cemu Ethernet npogodtneim cnocobom:
0a; Bosmoorcrocme nooxmoyenus k cemu Ethernet
becnpogodubim cnacobom (Wi-Fi): 0a; Bosmoocnocme
UCROALI0BANUS NAOOHN 8 KAYECMBe UHCMPYMEHma
cmupanus: 0a;, Hanuuue unmezpupo8antozo oamuuxa
oceewyennocmu O AGMOMAMUYECKOl KoppeKyuu
Wipkocmu nodceemxu. 0a, Hanuuue dynxyuu
BecnposodHOU nepedayy u306paANCeHUs ¢ yCMPOUICME
ma 6aze OC Windows: da;, Hanuuue pynxyuu
Decnpo6oOHOY hepedauu u300paNCERUA C YCMPOUCME
na 6aze OC MacOS: 0a; Hanuuue pynxyuu
becnposoonoll nepedayu u30bpaicenust ¢ yempoucmas
wa 6aze OC iOS: oa; Hanuuue ghynkyuu becnpogooHol wm
nepedauu u3o6paxcenua ¢ yecmpoiicms na 6ase OC
Undroid: oa; BozmooicHocme YOanenHoz0 ynpasieHus u
wonumopunza: 0a; Hanuvue kpennenus & komniexme:
0a, Haruuue cnoma na kopnyce 01s ycmanoeKu
QONOTHUMENBHO20 EbINUCIUMENbHO2O OHIOKA: Od;
Maxcumanenoiii nodoepocusaemuiti 00vem
onepamuenoil namamu OONOIHUMENbHO20
sbryucrumensro2o fnoka: ne menee 8 1';
\Maxkcumaneubrii ROOdepIcusaemuiil 06veM HAKONUMENS
OONOTHUMENIBHOSO BLIYUCTUMENLHO20 ONIOKA: 1He MeHee
128 I'6; Pazvenm 015 nOOKMIOUEHUS) OONOARUMETBbHO20
\GbIYUCIUMENbHO20 OROKA € KOHMAKMAMY
9NEKMPONUMAHUA GBIYUCIUMENbHO20 6I0KA OM
BCMPOEHH020 BOKA RUMAHUA UHMEPAKMUBHOZO
KOMAINIEKCA U KOHMAKMamy O NOOKTIOYeHUS
yugpposozo sudeocuenana u USB 0as nodkmoverus
cencopa kacanua: nanuuue, Ilpousgodumensrocme
Mpoyeccopa OONOAHUMENBHO20 BLIYUCIUMENbHO20 610Kd
(snauenue nokazamens «CPU Mark» no mecmy

« Desktop CPU Perfomance»

itips. /fwww. cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performancey

7000 edunuy,; Paspeuwienue na euixode gudeoadanmepa
Boivucrumensrozo Gnoxa npu pabome ¢
unmepakmusHuIM Komniexcom. ne menee 3840 x 2160
nukcenen npu 60 I'y; Hanuuue y dononnumensroeo

1.00

BLIyUCIUmEnsHoz0 bioka becnpogodnozo mooyna Wi-Fi
! \
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n/n

Haumenosanue
o6opynosanus (PBITO)

KpaTkue npumMepHble TEXHHYECKUE
xapakrepucruky (PBIIO)

Eanunua
HiMepeRust

KoJsn4gecTBo

He Hudice 802.11a/b/g/n/ac; Maxcumanvnuiii yposenb
wiyma npu pabome 0ONCHHUMENLHOZO
guivuciumensiozo dnroka: ne bonee 30 0bA; Hanuuue &
KoMnIeKme MODUABHO20 MEMANNUNECKO20 KpenaeHus,
06ecneutsauezo 603MONUCIOCHE HANOALHO
VCmMAano8KY UHMepaKmugHo20 KOMIIEKCA, ¢
nepedeudicHoll konecholl 6azoil U 603MONCHOCHILIO
hurkcayuu konec Ons UCKIOYeHUs HeNPOU3BONbHOZ0
euscenus,; Ilpedycmarnosnennas onepayuorHas
CUCEMA C 2pApUecKUM NOTb30BAIMEIbCKUM
unmepgeiicom, obecnewugaiowas pabomy
pacnpocmpanennsix 06pazosamenshviX u

06w ecucmemubix npunodcenull. Hanuuue, Qyuryus
bpaduuecko2o KOMMEHMUPOBANUA NOBEPX
npoU3BONLHO2O UBOBPANCEHUS, 8 MOM HUCTE OM
(Pusuyecku NOOKIIOUEHHOZ0 UCTOYHUKA BUOCOCUSHANA.!
Hanuyue;, HumezpuposanHvill 6 NONL306AMENbCKUTL
uHmepeiic GYHKYUOHAN NPOCMOMPA U padomvl ¢
daiinamu ocnosuvix popmamos ¢ USB- naxonumeneii
WA cemesozo cepsepa: Hanudue, Hnmezpuposanneie
cpedcmaa, obecneuugaioujue CredyIowull GynKyuonan.
— cO30ar1e MHO2OCMPAHUYHBIX YYeOHbIX 3AHAMUN C
1CHONL308AHUEM MEQUAKOHMENNA PASTUYHBIX
hopmamog, — co30anue HAONUCEL U KOMMEHMAPUEs
NOBEPX 3NV eHHBIX NPUNONCEHUT, — PACROZHABAHUE
(puzyp u pykonucHo2o mexkcma (PyCCkul, anHeautickun
SI3bIKU), — HATUYUE UHCIMPYMEHMOG PUCOBAHUS
ceomempuyeckux Quzyp u aunuii. Bempoeniere
DYHKYUU. — ceHepamop CAYHAUHBIX YUCEN, —
KATBKYNSMOP, ~— 3KPAHHAS KAaguamypa, — maimep, —
pedakmop mamemamuyeckux Qopmyn. Inexmponnsie
\mamemamuyeckue UHCHMPYMEHmbl. — YUPKYIb, —
Ve0NbHUK, — NUHelKa, — mpancnopmup. Peowcum
«Denoll QOCKUY ¢ BOIMONCHOCMLIO CO30AHUA 3AMEMOK,
pucosarus, pabomsl ¢ mabauyamu u spagukamu;
Hanuuue. Hmnopm ¢haiinos hopmamos: PDF, PPT,
\PPTX"

HaumenoBaH#e pazjesna:
" JJONONHATENBHOE
obopynosanue”

Hanmenosanve pazfena:
"Mebenp"

Komnnexm mebenu

"Yuebuan mebenv: cmon ywenuveckuti 12 wm., kpecna
KoMnbiomepnvie |2 wm mebenv 0 nedazoza: cmon 1
wom, cmyn 1 wem, cucmemvt xpanenusi: cmeanasic | wm”

KOMNIeKm

1.00

Haumenopanne

nanpasjennsi: "Kubepzucuena u padoma ¢ bonvmiumu 0annvimu’

L

HanmeHnoBanue pasnena;
"Tlpodunbroe
obopynoBanue”

Hoymbyx mun 1
(Pabouee mecmo
neoazoza)

"©opm-chakmop: noymbyk, Pazmep ouazonanu: ne
wenee 15.6 owiimos; Paspewenue sxpana: Full HD,
Ouad HD unu Ultra HD; Obwuii 06vem
VCIMAHOBNCHHOY ONEPAMUBHON NAMAMU, He MeHee 8

[ Oaiim, Maxcumansubiil o6uui noddepicusaemoli
obvem onepamugnoti namamu. ne menee 16 I'6aiim,;
Obvem SSD naxonumens.: ne menee 240 I'batim,
\becnpogodnas cease: Wi-Fi; Konuuecmeo scmpoenuvix

um

1.00

8 kKopnyc hopmos USB. ne menee 2, us komopwix ite

o
N




n/n

HaumeuoBanwe
o6opyrosanus (PBITO)

KpaTkue npuMepHsle TEXHHYECKUE ]
xapaktepuctuku (PBI1O) 1

menee [ donxncno 6uime USB eepcuu ne nuoice 3.0;
\Paspeutenue 6a6-xamepel, Mnuxcenv: ne menee 0.3;
Bempoennsiti mukpogon;, Knaguamypa ¢ packnadkout u
mapkuposkoii kiacuw QWERTY/HLYKEH,
\Too0eporcka cmandapmog becnpo8oOHOT CEA3U.
802.11a/b/g/m/ac; Ipouzsodumenvrocme npoyeccopa
(snauenue noxazamens. «CPU Marky no mecmy «Laptop)
& Portable CPU Perfomancey
ittp://www. cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynsmopa moiuts 6
omniekme: 0a; Ycmanognennas onepayuonHas
cucmema ¢ epapuueckum noIb308aAMENLCKUM
uHmephencom, ceedenus 0 KOMOPOM BKIIOYEHbl 8
COUHBLIL peecmp POCCUTICKUX NPOSPaMM Osl
DACKIMPOHHBIX GOIYUCTUMENbHBIX MAUUH U 6A3 OAHITBLX,
Yemanoaneunotii naxem oghucrnozo npoepammiiozo
06ecneuenus, COBMECMUMAZ0 ¢ YCHIAHOBNEHHOU
onepayuoHHO CUCMEMOT, CBEOCHUS O KOMOPOM
SKAOUEHBL 6§ €OUHBII peecmp POCCULCKUX BPOSPAMM OAsL
DACKMPOHIIBIX GINUCTUMENbHBIX MAWUH U a3 OanHbix. "

Exnnuna
H3MEpCHUs

Koanuaecrro

WEB-xamepa (Pabouee
Wmecmo nedazoza)

Muxpodhon: nanuuue, agmomamuueckas oKyCUpOSKa:
Hanuyue

1.00

Hoyméyx mun 1
(Pabouee mecmo
obyuaiowezocs)

"Dopm-haxmop.: noymbyx;, Pasmep ouazonanu: He
wenee 15.6 owiimos, Paspewenue sxpana; Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
Cman0BAeHHOT OnepamuaHoll namamu. He meHee 8
Gatim; Maxcumanenbiii 0bwuil noodepIcUsaemolll
06vem onepamusHoll namamu. He menee 16 I'oaiim,
O6vem SSD Hakonumena.: He menee 240 1'6atim,
\becnposodnasn cesasb: Wi-Fi; Koausecmso cmpoenHbix
¢ kopnyc nopmog USB: ne mence 2, uz Komopuix ne
venee | oondicro beime USB gepcuu ne nudice 3.0,
\Paspewenue 826-kamepwvl, Mnuiccens. ne menee 0.3;
Becmpoennviti mukpogon; Knasuamypa c packiadkou u
mapruposkoii knasuw QWERTY/HI{YKEH,
[Toodepaicka cmandapmos 6ecnpogoOol cesa3u.
802.11a/b/g/n/ac; [poussooumensriocms npoyeccopa
(3nauenue noxazamenss «CPU Mark» no mecmy «Laptop
& Portable CPU Perfomances
http. //www. cpubenchmark.net/laptop. himl): ne menee
5000 eounuy, Hanudue Manuny1amopa moluib 6
komnnexme: 0a; Ycmanoeneninas onepayuonHas
cucmema ¢ epaghuneckum noab308aMeNbCKUM
unmepgheticom, ceedenua 0 KOmopPOM GKIIOUEHYL 8
eOuHbLIl peecmp POCCUTICKUX NPpO2pamMm OIS
bAeKMPOHHBIX GBIYUCIUMENBHBLX MAUIUH U A3 OAHHbIX,
Yemanosnenneiti naxem ogucHo2o npozpammHo2o
0becneueHust, COBMECMUMOZ0 ¢ YCMAH08AeHHOY
ONEPAYUOHHOT CUCMEMOT, C6EOEHUS O KOMOPOM
BrIIOUEHBL 8 COUHBIL peeCmp POCCUTICKUX NPOCPAMM Ol
DICKMPOHHBIX BLINUCTUMENbHBIX Mawiul U 6a3 OanHbx. "

12.00

\Haywnuxu (Pabouee
mecmo obyuaionecocs)

Tun: nonnopasmephvie

wm

12.00

Hanmenosanue paznena:
"Ipesentaumontoe
obopynoBanue”

\Hnmepaxkmusvlti
kommnexc ¢

"HrmepakmugHvlii KOMAIAEKC C GbINUCAUMENbIBIM
610KOM U MOOWILHBIM Kpennenuem Q0iceH

uim

1.00




/n

HaumenoBanmne
oGopyaosanus (PBI1O)

KpaTkue npuMepHbie TeXHHUECKHNE
xapaktepuctuku (PBIQO)

Emunnuna
HU3IMEpeHUs

'KoanyecTno

GLIYUCTUMETBHBIM
BrioxoM U MOBUTLHBIM
Kpennenuem

COOMBEMCMBO8AMb CREOYIOUUM MEXHUYECKUM
mpebosanusm. Pazmep duazonanu. ne menee 74
OrouMos;, Pazpewienue sKkpana no 20pu3oHmanu: ie
wenee 3000 nuxcenen: Paspewenue 3kpana no
Fepmw«mu: He menee 2100 nuxceneii; [Toddepocka
paspewienus 3840x2160 nuxceneii (npu 60 I'y): oa;
\Hanuuue 6cmpoennoil akycmudeckon cucmemst. 0a;
\Konuwecmeo mouex kacanus: ne menee 20; Beicoma
Ccpabamel8ansl CEHCOPA OM NOGEPXHOCIMY SKPAHA: He
bonee 3 munnumempos; Bpems omknuxa cencopa
xacanus: ne bonee 10 muniucexyno; Bempoenneie
dynryuu pacno3naganus 00vekmos kacanus: 0a;
Konuuecmeo nodOeporcusaempix Cmusiycog
00HO8peMeHHO: He meHee 2, Boamooicnocme
nookmouenus k cemu Ethernet npogoonsim cnocobom:
0a; Bosmosicnocme nodrknovenus k cemu Ethernet
Gecnpoeoonvim cnocobom (Wi-Fi): 0a; Boamoosicnocmes
UCNONb308AHYUS JA00HYU 8 KAYECMBe UHCIMPYMEHmA
cmupanus: 0a; Hanuuue unmezpupoearnozo oam4uxka
0CBeU eHHOCIMU ONIA AGMOMAMUYECKOU KOPPEKY Ul
sprocmu nodceemku. oa; Hanuvue gpynxyuu
HecnposodHoll nepedaun u30bpaxcenus ¢ ycmpoucms
na 6aze OC Windows: da, Hanuuue ¢hyuxyuu
GecnposoOHoU nepedauy uzoopaXCenUs ¢ yCmpoucme
na 6aze OC MacOS: 0a; Hanuuue pyurxyuu
becnposooon nepedasy U300padIcenls ¢ yCmpoucme
na 6aze OC i0S: 0a; Hanuvue dynxyuu 6ecnpogoonoti
nepedayu uzobpaxcenus ¢ yempoiicmg Ha 6ase OC
Undroid: 0a, Bosmooicnocms yoanenHo2o ynpasieHusa u
Wonumopunea: oa; Hanuvue kpennenus 6 Komniexime:
0a; Hanuuue cnoma na kopnyce 0as ycmanogrku
0OROHUMENbHO20 8LIYUCAUMENBHO20 610KA: 0a;
\Maxcumanshotii noodepicusaemvlii 06vem
ONepamuGHol NAMAMYU OONOIHUMENbHO20
soruuciumenchozo 610xa; He mevee 8 16,
Maxcumaneretii noddepoicusaemuili 00beM HAKONUMEs
DONOTHUMENTbHOSO BLIYUCTUMENLHOZO OIOKA: HE MeHee
128 [6; Pazvem 0115 NOOKMIOYEHUSt OONOJIHUMENbHO2O
8bIYUCTUMENLHOZO OIOKA ¢ KOHMAKMamU
DAEKIMPORUMAHUs GolHUCTUMENbHO20 BI0ka om
eCMpoennozo OnoKa NUMAHUA UHMEPAKIMUGHO20
KOMAREKCA U KOHMAKMAMYU OISl ROOKTIOY eHUL
yugpposoeo eudeocuznana u USB 0ns nooknioyenus
cencopa kacanua: napuwue; llpousgodumenviiocny
npoyeccopa GONOTHUMENBHO2O GbIYHCTUMETbHO20 DIOKY,
(snauenue nokazamens « CPU Mark» no mecmy

« Desktop CPU Perfomance»
https:/f'www.cpubenchmark. net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performance»
Kzttps://www.cpubenchmark.net/laptap.html): He MeHee
7000 eounuy,; Paspeuienue na gvixode gudeoadanmepa
sbruucumenvHoeo 6noka npu pabome c
unmepakmugivim komunexcom: He menee 3840 x 2160
nuxcenen npu 60 'y, Hanuvue y 0onoanumenvhozo
BivucIUmenbH020 baoka 6ecnposodnozo mooyis Wi-Fi
e Huxce 802.11a/b/g/n/ac; Maxcumanshotit ypogens
Liyma npu pabome QOROAHUMENbHO2O

soryucIumensHo2o baoka: ne bonee 30 0bA; Hamuuue ¢
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HaumeHoBanne
obopynosauust (PBITQ)

KpaTkHe npuMepHbIe TeXHHYECKHE
xapakrepucruxu (PBI1O)

Exnnuna

KOMANEKINE MOOUNLHOS0 MEMAITUECKO20 KPENNEHUS,
06ECHeUUBAIOU 20 BOIMONCHOCHTI HANORLHOT
YCIMAHOBKY UNMEPAKMUGHO20 KOMNIEKCd, C
nepeoGUIHCHOU KOAECHOU DA30T U BO3MOICHOCMBIO
[hurcayuu xonec Ons UCKIIOUCHUS HENPOUIBONHOED
Osuoicenus; Ilpedycmanogiennas onepayuonnas
cucmema ¢ 2paguyeckum nonb308aMenbCKuM
unmepeticom, obecnewusarwwas pabomy
pacnpocmpaneHnblx 06pasosamenpholx u

0Oy ecucmemHbix NPUROHCEHUN: Hanuyue, PyHKyus
epaduueck020 KOMMEHMUPOBAHUA NOBEPX
POU3BOABLIOZO UZOBPANCEHUA, 8 MOM HUCTE OMm
husuvecku nOOKIIOUEHHO20 UCMOYHUKA GUOEOCUZHANA.:
nanuuue; Himezpupo6annbolii 8 RONL308aMENbCKUN
unmepetic yukyuonan hpocmompa u pabomel ¢
ihasinamu ocrosuvix popmamos ¢ USB- naxonumeneii
uau cemegozo cepsepa: Hanuuue, Humezpuposanuvie
cpedcmaa, obecneyugaouue credyiomui QynKyuoHa:
— CO30aHue MHO20CIMPAHUYHBLX YHEOHbIX 3aHAMUTL C
UCHONBI0BAHUEM MEOUAKOHMEHNA PASTUYHBLX
hopmamos, — co30anue Hadnucel 1 KOMMEHMAapues
nosepx 3anyuyeniblX NPURONCEHUH, — PACROIHABANUE
ibueyp u pyxonucno2o mexkcma (pycckutl, GHETUUCKUN
936IKU), — HAnUYUEe UHCIHPYMEHMO8 PUCOBAHUS
eomempuyeckux pueyp u nunuil. Bempoennsie
\DYHKY U — ceHepamop CAYHAlHbIX YUCEN, —

peoakmop mamemamuieckux opmyi. Inekmponnele
lWamemamuueckue uHCIMPYMeHImblL: — YUPKYlb, —
VeOnbHUK, — NUHEUKa, — mpancnopmup. Peocum
«BOenoti 00CKUY C BOIMONCHOCHBIO COZ0AHUS 3AMENOK,
pucosaniis, pabomsl ¢ Mabruyamu U epagpuramu;
nanuuue. Hunopm gaiinoe popmamos: PDF, PPT,
PPTX"

KanbKyAsmop, — 3Kpannas Kiaguamypa, — maumep, —

2

HanmenoBaHMe pazaena:
" JTONONHUTENLHOS
o6opynosaHue”

u3Mepenus|

KoaunuecTno!

HaumeHoBaude paziena:
“Mebens"

\Komnnexm mebenu

"Vyebuan mebens: cmon yuyenuyeckutt 12 wm., kpecna

Komnviomeprvie 12 wum mebens 0na nedazoza: cmon 1

wem, cmyn 1 wim, cucmembl xpanenus; cmennaxc | wim
"

KOMMIEeKm

1.00

HaumenoBanne nanpagiennsi: "Anzopummura u 102uxka’

4

IHaumenoBanue paznena:
"[IpodunsHoe
obopynoBanue"

L

Hoymbyx mun 1
(Pabouee mecmo
nedazoea)

"@opm-paxmop: noymbyk, Pasmep ouaconanu: ne
wmeree 15.6 oioiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuit o6vem
YCMAHOBGNEHKOU ONEPAMUGHOT NAMAMU. He MeHee 8
[ batim; Markcumansuvlii 0bwuii noOOepoICUGaCMbili
0Gbem onepamugnot namamu: ne menee 16 I'oatm,
Obvem SSD naxonumens: ne menee 240 INoaiim;

8 kopnyc nopmog USB: ne menee 2, uz komopeix ne
wenee [ donoicno beime USB eepcuu e nusice 3.0;
\Paspewrenue 830-kamepui, Mnuxcens: He menee 0.3;

Becnposoonas cease: Wi-Fi; Konuwecmso ecmpoenivix

1.00
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No
n/n

HaumenoBanue
o0opynosanus (PBIIOQ)

KpaTkue npuMepHble TexHHuecKue
xapakrepuctuku (PBI10)

e e e

Exunnua

HIMCPCHU|

Bempoenuwiti mukpogon; Knasuamypa ¢ packnaokoil u
mapkuposxoii knasuwu QWERTY/HIVKEH;
To00epoicka cmandapmog 6ecnpogodHoll ceasu!
302.11a/b/g/n/ac; Tlpouseodumensiocme npoyeccopa
(3navenue noxazamens « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomances

http. /fwww. cpubenchmark.net/laptop. html).: ne menee
5000 edunuy, Hanuuue manunynsmopa muiuto 6
Komniexkme: 0a; Ycmanoenennas onepayuoHHas
cucmema ¢ epaguseckm noIb306ameNsCKUM
uHmMepPeticom, Cee0eH s 0 KOMOPOM BKIIOYEHbL 8
COUHBLTL peecmp POCCUICKUX NPO2pamMm Os
D1CKMPOHHBIX GoIYUCIUMENbHBIX MAULUH U 6A3 0aHHbIX,
Yemanosnennuiii nakem ogucho2o npozpammnozo
obecneyenust, COBMECUMOZ0 C YCMAHOBIEHHOH
onepayuoHnol cucmemor, c8edents 0 KOmopom
BKNOYEHBI 8 EQUHBLI peecmp POCCUUCKUX NPOZPAMM O
DN1EKMPOHHBIX BLIYUCIUMENbHBIX MauiuH U 6a3 dannbix.”

KosmyecTno
O

WEB-kamepa (Pabouee
Mmecmo neoazoza)

\Mukpogon: nanuyue, asmomamuyeckas (hoKycuposKa.
ranuiue

1.00

\Hoym6yx mun |

(Pabouee mecmo
o6yuaioezocs)

"@opm-pakmop.: noymbyx,; Pasmep duazonanu: ne
menee 13.6 owiimos, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii o6vem
yemanoenenHoti onepamusHol namamu: He menee 8

[ 6atim, Maxcumanvuviii 06wuii noddepicusaemoiil
06vem onepamueHoti namamu: ne menee 16 ['oaiim;
Obvem SSD naxonumens: ne menee 240 I'baiim;
\becnposoonas ceazv: Wi-Fi; Konuwecmeo scmpoenublx
6 kopnyc nopmog USB: ne menee 2, uz komopeix ne
wenee 1 donxcro bvtme USB eepcuu ne Huoice 3.0;
Paspeutenue 836-kamepol, Mnuxcenv: ne menee 0.3;
\Bcmpoennuiil mukpogon; Knaguamypa ¢ packaaokou u
wmapkuposkoii knasuw QWERTY/HIIYKEH;
\[To00eporcka cmandapmog 6ecnpogodnoll cea3u:
802.11a/b/g/n/ac; [Ipouseodumensnocne npoyeccopa
(3navenue noxasamens « CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomancey

http: /rwww. cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuuue manunynamopa meitis 6
komniekme: 0a; Ycmanoenennas onepayuonHas
cucmema ¢ epaghudeckum noab308aMeNbCKUM
unmepgeticom, ceedeniiss 0 KOMOPOM BKNONEHb 6
eOunblil peecmp poCCUlICKUX npo2pamm Oas
BAEKMPOHHBIX GLIYUCTUMENBHBIX MAMUK U 63 OAHH6IX,
Yemanosnenneiii nakem ogucno2o hpospammnozo
obecneyenus, COBMECMUMO20 C YCIAHOGNEHHOU
OnEPAYUOHHOT CUCEMOT, CEEOCHUA 0 KOMOPOM
BKIIOYEHBL 8 eOUHBLY peecmp POCCUTICKUX nPOPAMM Oisl
bACKMPOHHBIX BBIYUCIUMENbHOIX Mauiun u Ba3 Oainbix.”

12.00

\Haywnuxu (Pabouee
wmecmo obyuarowezocs)

Tun: HONMHOPASMEDHbBIE

uim

12.00

HaumeHoBaHMe paznena:

"IIpesenTannonHoe
o6opynoBaHne”

\Humepaxmugnvlu
komnaexc ¢
BoLYUCHTUMETHBIM
ONI0KOM U MOOUTBHBIM

"UnmepakmugHslii KOMAIIEKE ¢ GbIHUCIUMENLHBIM
D10KOM U MODUTLHLIM KPENTEHUCM OOIDICEH
COOMBEmMCmME08aMb CREOVIOUUM MEXHUYECKUM

mpeboganuam: Pasmep duazonanu: ne mence 74

1.00

[



Ne HanvenoBanue Kpatkne npumMepHbie TEXHHYECKNE Enxunanna
Kosnnvecrno
n/modopyaosanus (PBILO) xapakrepucthkn (PBIIO) HIMEpPEHHH
Kpennenuem 010timMo8; Pazpewienue 3Kkpana no 20pu3oHmMany. He

wmenee 3000 nuxceneti: Paspeurenue sxpana nho
gepmukanu: He menee 2100 nuxceneil; Tloodepocka
paspeurenus 3840x2160 nuxceneii (npu 60 I'y): oa;
\Hanuvue 6cmpoernol akycmu4ecKkol cucmempi. 04,
Konuwecmso moyex kacanus: ne menee 20, Boicoma
Cpabambi8anus CEHCOPa Om NOGEPXHOCIIU IKPAHA. HE
bonee 3 munnumempos, Bpems omxknuxa cencopa
kacanus. He 6onee 10 murnucekyno, Bempoennoie
DyHKYUU pACnO3HABANHUA 06bEKMOB Kacanus: 0d;
Konuuecmao noddepocusaempix cmutycog
0oHOo8pemenHo. He Menee 2, Boamooicnocme
nookmovenus k cemu Ethernet npogoonvim cnocobom:
Da; Bosmooscnocme nooxkarouenus k cemu Ethernet
becnposoonvim cnocobom (Wi-Fi): 0a; Bosmoxcnocme
UCROIb30BAHUSA TAOOHU 8 KAYECHEE UHCMPYMEHMA
cmupanus: 0a; Hanuuue unmezpuposaniozo 0amuuxa
OcgenyenHocmi 0N A8MOMAMUYECKON KOppeKyuu
siprocmu noocsemru. 0a; Hanuuue pynxyuu
OeCnpOBOOHOT Nepedaru U300paANCeNUs C YCMPOUCma
na 6aze OC Windows: da; Hamuvue gyuxyuu
GecnposoOHatl nepedauy u300padNCceHus ¢ ycmpoucms
na 6aze OC MacOS: da; Hanuuue pynxyuu
Gecnpogodnotl nepedayu U30Bpadicens ¢ yCmpoucms
Ha 6aze OC iOS: da; Hanuuue pynxyuu 6ecnposodHou
mepedauu usobpaxcenus ¢ ycmpoticms na 6aze OC
Android: 0a; BoamooicHocmb YOaieHHO20 ynpasieHus U
voHumopunza: 0a; Hanuwue Kkpennenus 8 Komniexme:
0a; Hanuwue cnoma na kopnyce 0as ycmanogKku
QOROIAHUMENLHOZO GLIYUCIUMENBHO20 DRoKA: 0a;
Maxcumanvretti nodoepoicueaemutii 06vem
onepamuBHou nAMAMU OONOIHUMENbHO20
gpivuCIUmMEnbHO20 Broka: e menee 8 I'6;
IMakcumansHbiil HOOOepIcUugaemvlii 00beM HakoOnumens
IOONOAHUMENbHOLO BLIYUCAUMENBHO20 DAOKA. He MeHee
128 I'6; Pazvem Ons nOOKMOYEHUSL QONOIHUMENbHO20
BLIYUCIUMENbHO20 OII0KA C KOHIMAKMAMU
bAeKMpoOnumans GeI4UCIUmMeNsHo20 bI0Ka om
BCmpoenHo20 bNOKA NUMAHUA UHMEPAKIMUGHOZ0
lomnaexca u KOHMAKMAamMy OA5 NOOKMOYEHUS
yugposoeo eudeocuenana u USB ona nooxkniouenus
cencopa kacanus: nanuwuue, Ilpoussodumenvrocme
mpoyeccopa OONOTHUMENBHOZO GLINUCTUMENLHO20 OI0K (|
(snauenue noxasamens «CPU Mark» no mecmy
«Desktop CPU Perfomance»
hitps://www.cpubenchmark. net/desktop. html unu no
imecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html): ne menee
7000 edunuy, Paszpewenue na guixode guoeoadanmepa
ebruuCIUmensHo20 6noka npu pabome ¢
UHMEPAKMUGHbIM KoMIIekcom: He menee 3840 x 2160
nuxceneti npu 60 I'y; Hanuwue y dononnumensinozo
eIy UCTUMENbHOSO 6NI0KA DEecnpo8oOH020 Mooy Wi-Fi
we nuace 802.11a/b/g/n/ac; Maxkcumanbrotii yposens
wiyma npu pabome 0oOnOIHUMENLHO20
abtyucaumensnozo 6noka: ne donee 30 06A; Hanwuue 6
KOMAAEKIE MOGUTbHO20 MEMANTULECKO20 KPENTeHUS,

06ecnel¢u6aiou4€eo B803MONCHOCHb HANOALHOU




Ne Haumenosanue KpaTkue npumepHbie TeXHHYECKHe E}IanuaWK i
n/noGopynosanus (PBIIO) xapakrepucruxy (PBITO) H3MEpeHUst A}(?ilhuqem Bo
VCIMaHoBKU UHMEPAKMUBHO20 KOMAINEKCA, C
nepedguxcHoll KoRecHoU 6a3oi U G03MOACHOCNbIO
bukcayuu Konec 0N UCKAIOHEHUS HENPOU3BONLHOZO
0sudicenus,; Ilpedycmarnosnennas onepayuonHas
cucmema ¢ epaguueckum ROAL3IOBAMENbCKUM
unmepeticom, obecneuusaruas padomy
pacnpocmpaneniiolx 06pa306amenbHLIX U
o6uyecucmemublx npuiodICeHuti: Hanuyue; PyHkyus
paguueck0co KOMMEHMUPOBAHUS ROGEPX
MPOU3BONBHOZ0 U30BPANCEHUS, 8 MOM YUCTe Om
lbusuvecku ROOKNIOYEHHO20 UCMOYHUKA BUOCOCUSHANA:
Hanuyue; Humezpuposanublii 8 NOALI0BAMENLCKUI
unmepghetic pynkyuonan npocMompa u pabomsl ¢
aiinamu ocnogreix popmamos ¢ USB- naxonumenet
iU cemesozo cepaepa: Hanuwue, Hnmeepuposannvie
cpedcmeaa, obecneuugaiowjue cnedyiouull YYHKYUOHA:
— CO30aNHUe MHOSOCMPAHUYHBIX Y4 eOHbIX 3aHAMUY ¢
Lcnonvsoganuem MeOUaKOHMeEHma pUsnuYibIX
ihopmamos, — cozdanue Haonucel U KOMMeHmapues
noBEePX 3aNYUjeHHbIX NPUIOdICEHUT], — PAcno3nasaliue
\pueyp u pyKonucHoeo mexcma (PyCekuil, anenuiickuil
SI3bIKU), — HANUYUE UHCMPYMEHMO8 PUCOBAHUS
ceomempuyeckux guzyp u tunuti. Bempoenneie
DYHKYUU: — 2eHepamop cAyNauHbIX Yucen, —
KATbKYAAMOp, — 3KPAHHAR Kaguamypa, — maumep, —
PEOaKmop mamemamuseckux popmyn. Snexmponneie
Mamemamudeckue UHCMPYMEHmbl. — YUPKYIlb, —
yeonsnuk, — aunetika, — mpancnopmup. Peoicum
«Benolt 0OCKU» ¢ BO3MOICHOCHIBIO COZ0AHUS 3AMEMOK,
prucosanus, pabomel ¢ mabnuyamu u epaguKami.
Hanuuue. Hmnopm ¢aitnos popmamos: PDF, PPT,
PPTX"
HaumeHnosaHue pazaena:
3 |"HomnonHurtenbHoE
obopyroBaHue"”
4 HaumeHnoranue paszaena:
"MeGens" I
Yuebnasn mebens: cmon ywenuneckuii 12 wim., kpecaa
Komnnexm mebenu komnbiomepuvie 12 wm mebens 0 nedazoea: cmon 1| komnaekm 1.00
wem, emyn 1 wm, cucmemel xpanenus: cmeanasic | uim
Hauvenosauue wanpasJjienus: "Illpozpammupasanue na azvixe Java'
Haumenosanue paznena: i
I ['Tipopunvroe
obopynoBaHue”
HanmeHoBanKe pa3nena:
2 ("TlpeseHTallMOHHOE
oBopyaosanue”
Haumenoranue pasnena:
3 ["domonHuTEIBEHOE
obopynosanue”

HaumeroBaHue pasaena:
"Me6ens"

Hanmenosaune Hanpapienuns: ""Cucmemnoe aomunucmpupoganue”

HauMmenoBaHue pasznena:
"TIpodunpHoe
obopynoBanue”

Haumenorauue pasnena:
" lononHuTesnHOE




Ne Haumenosanne KpaTkue npuMepHbIe TEXHHYECKHE Ennnuna
KosinyecTso
n/njodopynosanns (PBIIO) xapaxktepucrukn (PBIIO) wIMepenns)
Gopynosanue”
HarmenoraHue paziena;
3 ['KomneloTepHoe
oGopynoBanue” |
HaumeHnoBanMe pazjiena:
4 "IpezeHTallMOHHOE
obopynosanne” S
5 HanmMenosanue pasjena: ]
"MeGens" I
HaumeHoBanue nanpasJedus: "Paipadomka supmyaabiioil u 0ononHennod peaisnocmu” B
HaumeHoBanue pasnena:
1 ['TIpodunbHoe
obopynosaHue" B
"[Ipoyeccop.: ne menee 6 a0ep, 12 nomoxoes; Taxmosas )
nacmoma: ne menee 2,8 I'ly; Taxmosas wacmoma 8
pedcUME YCKOPEHUR: He MeHee 4,2 I'ey, Obvem xaui-
namamu npoyeccopa. He menee 12 Mb6; Onepamusrnas
namsame: ne menee 16 16, O6vém nakonumens SSD. ne
Cmayuonapnoiii wenee 256 1'6;, Obvém Hakonumens HDD: ne menee 1
komnwelomep mun 1 76, Taxmosas yacmoma gudeokapmsl. ne menee 1,5
s wm 1.00
(Pabouee mecmo Ty, Obvém namamu suoeokapmel: He menee 4 10,
neoazoza) Topmer USB 3.0: nanuuue; HHopmer USB 2.0: nanuuue,
Ipedycmanosnennan OC ¢ epagpuneckum
noab3oeamenbckum unmepgeicom, 0becnevusaouas
pabomy pacnpocmpanennulx 06pazoeamenbHpix u
oOugecucmemublx npUROdICenUl.: mpebyemecs;
Manunynamop muna muis, kKnaguamypa: woauwue,” |
Monumop (Patouee uazonane. He menee 27 Ol0UMO8 wm 1.00
Mecmo nedazoza) .
WEB-kamepa (Pabouee |"Muxpogon: nanuuue, asmomamuvecrkas 100
Mecmo nedazo2a) poxycuposka, nanuuue” wn |
"Habop gyurkyuii: npunmep/cxanep/xonup;, CHIIY ¢
cocmage yempoticmea unu CHITY coemecmumas ¢
MDY 6 komnnexme nocmasxu, Ilevame ysemuoix
usobpacicenuii. mpebyemen; Maxcumanvnviii popmam
nevamu: A3, ¢ MAKCUMATbHBIM PASPEUICHUCM NeYamu.
e xyoce 4800x1200dpi; Cxopocme newamu: e menee
MDY (npunmep, cxanep, 15 cmp/mun;, OyHxkyus agmomamuyeckou i 100
xonup) mun 1 0gycmoponnel nevamu - Hanuue, QyHkyus nesams '
6e3 none: nanuyue, Pyukyus 6ecnposooNoco
}l’lO()KﬂlOlleHu}l, xax murumym WikFi u AirPrint: nanuyue;
VIucnieii Ona omobpadicenus ungopmayuu: Horuyue;
IToooepacka OC Windows, Mac OS, iOS, Android:
Hanuyue; Humepgeiicor nooxmovenus USB, RJ45:
Hanuuue"
"Cmayuonaproe nooxknovenue k IK: nanuuue, 6vi600
il Inem gupmyanvno Ha cobBCmaenHbLll IKPAN. HANUYUE, KOHMPOINEPyl: He
peanvrocmu enee 2 WmyK, GHewlnue OamyuKu: He menee 2 Wmykx,
npogpeccuoHanbhell MpeKUHZ 632A800; HARUYUE, BCTHPOCHHBLE HAYIMHUKU, um 1.00
(Pabouee mecmo Hanuuue, yeon obzopa: ne menee 100 epadycos,
nedacoza) vacmoma obroerenus: ne menee 90 Iy, paspewenue:
He menee 1440x1600 ona kaxcooeo enaza”
[Imamug ons kpennenus |, ] ) )
CHCUHI O AUk o8 Pezyiuposra 6bicombL. HANUYUE, BLICOMA: HE MeHee 2
\Mempos, 803MONICHOCMb YCMAHOBKYU BHEUWHUX OAMYUKO8 wm 2.00
(Pabouee mecmo . "
UiIeMa GUPMYATLHON PEATbHOCIU: HATUYUE
nedazoza)
CmayuorapHbwlil "Ilpoyeccop: ne menee 6 a0ep, 12 nomoros; Taxmosas 1200
komnblomep mun 2 uacmoma: ne menee 2,4 [Ty, Taxmosas wacmoma é wm ]




Ne Haumenoranmne Kpatkne npuMepHbic TeXAHyecKne Enunnna K .
n/ujobopynosanus (PBITO) xapaktepncruku (PBI1O) H3MepeHus ?ill/l‘ltCTB()
(Pabouee mecmo peacume yekopenus: e menee 3,6 Ioy;, Obves koui- }
0byuaruezocs) namsmu npoyeccopa: He menee 8§ M6, Onepamusgnas
namsms. e menee 8 I'6; O6vém naxonumens SSD: ne
wenee 128 ', Obwvém naxonumens HDD: ne meiee
500 I'6, Taxmosas wacmoma 6UOCOKAPMbl. He MeHee
1,2 I'Ty, Ob6vém namamu eudeoxapmsl. He menee 4 10,
/Tpedycmanosnennas OC ¢ epaguueckum
Porv308amenvekum unmepgheiicom, obecnevusaionjas
ipabomy pachpocmpaHeHHuIx 0Bpazo8amenbHeIX U
001y ecucmemnblx RPUROACEH U mpeByemcs,
\Manunynamop muna meiuis, knaguamypa: Haryue.”
Monumop (PaGouee Tuazonans.: ne menee 24 0iotimos wm 12.00
mecmo obyuarnujecocs)
Haywnuxu (Pabouee , . 7]
Tun: noanopasmepHole wm 12.00
Wecmo obyuarue2ocs)
"Cmayuonapnoe nooxmouenue k [1K: nanuuue, 661600
[I{nem supmyanvHot Ha COOCMBEHHBIT DKPAH: HANUYYE, KOHMPOLIEPSL: He
pearvrHocmu MeHee 2 WimyK, GHEUHUE OamyuKu: He Menee 2 ulmyx,
npogheccuonanviibLii MpeKune 83271A0a: Hanuyue, 8CMPOEHHbIE HAYUIHUKY. wm 2.00
(Pabouee mecmo nanuuue, yeon obsopa: ne menee 100 epadycos,
oOyuaiowezocs) wgcmoma obHosnenus: He menee 90 Iy, paspewenue:
He menee 1440x1600 ona kasicdozo anasza” B
Llimamue Ona kpenaenus |,
e damYKOs 'Pezynuposra eelcombl. Hanu4ue, 8blcoma: He Menee 2
IMEMPOB, GOIMOICHOCHTL YCMAHOEKU BHEUHUX OQIMHUKOG| WM 4.00
(Paboyee mecmo . i,
nema 6upmyanbHoll peanbHOCHIU: HaTuyue
obyuaiowezocs)
IHauMmenoBanue pazzaena:
2 ['TIpe3eHTaUHOHHOE 1
obopynoBaHHe"
"HumepaxkmueHbLll KOMAAEKC C BLINUCIUMENbHBIM
OAOKOM U MOOUNLHBIM KpenieHuem 00aicen
COOMBEMCMEOGAMb CREOVIOUUM MEXHUYECKUM
mpebosanuam. Pasmep ouazonanu: ne mence 74
Oriimos, Paspewenue skpana no 2opu3oHmany. He
menee 3000 nuxceneii: Paspeutenue sxpana no
sepmuianu: e menee 2100 nuxceneti; [loodepocka
paspewenua 3840x2160 nuxceneii (npu 60 I'y): oa;
[Hanuyue gcmpoennol akycmuieckol cucmemst: 0a;
Konuuecmso moyex kacanus: ne menee 20, Boicoma
cpabamuleants CeHcopa 0m NOGEPXHOCINU IKPAHA. He
Gonee 3 munnumempos; Bpems omiauka cencopa
\Hnmepaxkmuenwiii kacaunus: ne 6onee 10 munnucekyno, Bempoenneie
Komnuexc c Dynryuu pacnoznasanus 06vekmog kacanus: 0a;
b1 UCTUMENBHBIM \Konuuecmao nodoepicusaemvix Cmunycos wm 1.00
Onokom u MobunbHbiM  00HO8pemenno: He menee 2; Boamosicnocms
Kpennenuem nookmouenus k cemu Ethernet npogooneim cnocobom:
0a; Bosmooicrnocmov nooxmovenus k cemu Ethernet
becnposadnbim cnocobom (Wi-Fi): 0a; Bosmooicnocme
UCRONB30BAHUA NAQOHU 8 KAYECINEE UHCHPYMENMA
cmupanus: 0a, Hanudue unmezpupogannozo damyura
0CBeUeHHOCMU 0Nl ABMOMAMUYECKON KOppeKyun
sipxocmu nodcgemxu: 0a, Hanuuue ¢ynxyuu
becnpocodnol nepedayy u300padNcenus ¢ yCmpoucme
na baze OC Windows: oa; Hanuuwue dhynxyuu
Gecnposoonoll nepedayu U306paNCceHus ¢ yCmponucms
na 6aze OC MacOS: oa; Hanuwue ghynkyuu
becnposodno nepedayu usobpascelius ¢ yempoucms
na base OC i0S: da; Hanuuue dynxyuu becnposodnon |




n/a

HaumenoBanue
ob6opynosanust (PBIO)

KpaTkne npaMepHbie TEXHHYECKHE
xapakrepucruxs (PBOO)

Eaxunnna
U3MepeHus

KoymmuaecTro

nepedauu uzobpascenus ¢ yempoticms na baze OC
ndroid: 0a; BosmodcHocms yoanenHoz2o ynpasienus u
MoHUmMOpUHZA: Oa; Hanuuue kpennenus 6 Komnnexme:
0a; Hanuyue croma na xopnyce 0ns ycmanoeku
OONOAHUMERBHO20 BUIYUCIUMENBHO20 OA0KA! 04,
Marcumanvhvlii nodoeporcusaemviil 06vem
OnEpamusHOL NamMamu OONOJIHUMENbHO2O
gotuucrumensroeo 6noka: ne meree 8 16;
\Maxcumanbhbiit noddepicugaemplii 00vem HaKonumens
DORONHUMETLHOZO BLIMUCTUMENbHOZO DIOKA: He meHee
128 ', Pazvem 0113 nOOKAOHEHUS OONOTHUMENbHO20
BBILUCTUMENbHO20 O/I0KA ¢ KOHMAKMAMU
3AeKMPORUMAHUS GBLUUCTUMENBI020 OOKA OM
lgcmpoennoz0 BA0KA NUMAHUSL UHIMEPAKMUGCHOZO
KOMMIEKCA U KOHMAKMAMU 0715 NOOKIOYEHUSA
yughpogozo sudeocuzHana u USB 0as nooxknwowens
cencopa xkacanus: Hanuuue; IIpoussodumensHocmy
Mpoyeccopa QONOTHUMEALHOZ0 GLINUCTUMENBHOZ0 OA0K
(snauenue nokasamens « CPU Marky no mecmy

« Desktop CPU Perfomance»
hitps.://www.cpubenchmark.net/desktop. html uaru no
mecmy «Laptop & Portable CPU Performances

fittps ://www. cpubenchmark.net/laptop. html). ne menee
7000 edunuy; Paspewenue Ha gpixode gudeoadanmepa
BBIUHCIUMENbHO20 bnoka npu pabome ¢
UHINEPAKMUBHBIM KOMIIEKCOM: He menee 3840 x 2160
nuxcene npu 60 I'y; Hanuuue y oononnumensuoeo
gbryuCAUmEnbHO20 610K 6ecnpogodnozo modyns Wi-Ii
ne nuoce 802.11a/b/g/n/ac; Makcusmanenviii ypogens
uiyMa npu pabome 0ONOJHUMENLHO20
eorutciumensroco 6aoka: He Gonee 30 0bA; Hanuyue 6
KOMANEKME MOBUNBHO20 MEMARIULECKO20 KPENEHUS,
o6Gecneutsarujeco 603MONCHOCHb HANOAbHOU
VCMAanoBKY UIMEPAKMUBHO20 KOMINEKCA, ¢
nepedBuICHOT KONECHOT 6A301 U BOIMOICHOCMBIO
ibuxcayuu Konec 0N UCKIOYEHUS HENPOU3BONLHO20
Daudxcenus; [Ipedycmarnognennan onepayuoHHas
cucmema ¢ epaduyeckum noNb308amMeNbCKUM
unmepgheticom, obecnevusaowas pabomy
PACHPOCMpanenipix 06pazoeamenbibIx u
0BugecucImemMubIx RPURodCeHui. Hanuyue, Oyuxyus
Lpaguueckozo KOMMEHMUPOBAHIS NOGEPX
NPOU3BONBLHOZO U30OPAdNCEHUA, 8 IOM HUCHE OM
pusuyecku NOOKNOYEHHO20 UCIOYHUKA BUOCOCUZHANA:
Hanunue; Humeespuposannvlii @ ROIb308aAMENbCKU
unmepeitc hyrkyuotan npocmMompa u pabomst ¢
Qaiinamu ochosuslx hopmamaos ¢ USB- nakonumenei
wiu cemesozo cepsepa: nanuuue; Humezpupoeanivle
cpedcmaa, obecnevusaioujue CAeOVIOU Ut QYHKYUOHAN!
I co30anue MHO2OCMPAHUNHELX YReDHBIX 3AHAMUT ¢
UCHONILI08AHUEM MEQUAKOHMEHMA PAIIULHBIX
ihopmamos, — co3danue HAONUCEH U KOMMEHMAPUEs
M0GEPX 3aNYUj eHHBLX NPUNOJICEHUI, — pAcno3naganie
huzyp u pyronucno2o mexcma (pycexuti, GHenuicKul
W3BIKU), — HaTuHue UHCIMPYMEHMOG PUCOBAHUS
Leomempuueckux guzyp u aunuil. Bempoennsie
[pyHKyuu: — cenepamop cRyuaiHbLX yucen, —

KAIbKYIISIMOp, ~— 9KPAHHAA KAasuamypa, — matimep, —




L

Ne HanmMenoBanne KpaTkue npumMepHble TeXHHYECKHE Eannuna K
/i obopyaosauus (PBNO) xapaktepucruku (PBIO) M3MEpPEHIs| 2{“1?_”0
peoaKmop Mamemamueckux Gdopmyn. Dnexmponnvie T
MAmMeMamuyecKue UHCMPYMEHmbl. — YUpKyib, —
V20NIbHUK, — JUHElKa, — mpancnopmup. Peoxcum
(D0t OOCKU» C GOIMONCHOCHIBIO CO30ANHUS 3AMEMOK,
prcosanus, pabomvl ¢ MabIUYamMu U epaduxamu:
Hanuyue. Hvunopm gatinos gpopmamos: PDF, PPT,
PPTX"
IHaumeHoBaHue pasmena;
3 "lormonHurensHoe
o0opynoBanue"
4 HaumenoBanue paznena:
"Mebens"
"Yuebnaa mebens: cmoa-mpancopmep-mpaneyus 12
Komnnexm mebenu wem, cmynvs 12 wm mebens ons nedazoza: cmon 1 wm, | komnnexm 1.00
cmyn | wm " ]
HaumenoBanue Hanpasjcuusi: ""3ona kos1ekmusnoii pabomo:"
[Haumenosauune pasaena:
1 |"IlpezeHTaUMORHOE
obopynoBaHue" |
VKK menesuzop mun 1 Tuazonans axpana: ne mexee 75 0w01imos uim 1.00 ]
Ynusepcanvroe
HAKNOHHOE HACMEHHOE
Kpennenue U Cosmecmumocms ¢ 2KK-menesuzopom n. 1.1 wm 1.00
HanonLHAs MOOUNBHAA
cmotika
B "Kauecmso 3anucu gudeo: ne vuoce Full HD 1080p,
udeoxkamepa 01 i
mpancaayuii u wampuya: ne menee 3 Mn, wacmoma kadpos — xe ) wm 100
wenee 30 fps ona Full HD 1080p, oucmanyuonnuiii
Fudeoceﬂau rynem ynpasnenusi: Haruuue”
HanmenoBanue pasaesna: o
2 |"KomnbioTepHOe o
obopynoBanye" S _
"®opm-chaxmop: noymbyk, Kecmras,
Heomknioyaeman Knaguamypa: Hanuuue, Juaconaie
skpana: ne menee 13,6 diciimos, Pazpewenue skpana:
e menee 1920x1080 nuxceneir; Koauuecmeo adep
mpoyeccopa: om 4; Konuuecmeo nomokos: om 6,
Bazosas makmoeas wacmoma npoyeccopa: ne mMeHee
2,4 1Ty, Maxcumanovuas maxkmosas wacmoma
npoyeccopa: ne menee 4,1 I''y, Kyw-namame
mpoyeccopa: om 8 M6, Obvem onepamusrou navamu:
om 8 I'6, Obvem nodoeprcugaemoti onepamusHoil
namamu (08 6OIMOUCHOCIU PACUUPEHUS). He MeHee
24 I'baiim; Obvem naxonumens HDD: om 1 T6 (unu
H, \SSD: om 256 I'6); [uckpemnas eudeokapma. HATu4ue <
oymbyx Tun 2 wm 5.00
- Obvem namamu euoeokapmel. e menee 6 16 Tun
mamamu suoeoxapmor. ne xyoce GDDR6 Bpems
ABMOHOMHOU pabomsl om bamapen: He MeHee 3 Hacos,
Bec noymbyka ¢ ycman081eHHbIM aKKYMYNIAMOPOM: 1e
bonee 2,4 ke, Brewnuti unmepgpeiic USB cmandapma
we nuoce 3.0: ne menee 08yx c6o000HbIx. Brewinutl
unmepgeiic LAN (s cryvae omcymemsus na Kopnyce,
mpedocmagrsims Ethernet adanmep USB-RJ-45),
Hanuyue mooyneti u unmepgheticos: HDMI;
\becnposoonasn cesze Wi-Fi: nanuyue ¢ noddepicko
cmanoapma 1EEE 802.11n, unu cogpemennce, Web-~
kamepa: Haruvue, Pycckas packnaoxka kaaguamypel.
hanuuue, Manunynamop ""moime " nanuyue,
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HaumenoBauue
o0opysoBanusi (PBIIO)

KpaTkune npumepHbie TeXHHYeCKHe
xapaxkrepucruku (PBI1O)

Exnnnna
U3Mepenns

\1pedycmanoenenHas Onepayuontas CUCHemda ¢
epaduseckum NoL308AMENLCKUM UHMEDDETICOM,
obecnevusaiowas pabomy pacnpocmpaneniblx
0OPAZ0BAMETLHBIX U 0D eCUCEMHBIX NPUAOICHUT!
nanuuue”

Koaunuecrso

HaumeHoBaHue pazaena:
"laxmaTHas 3oHa"

[ axmamnas 3ona

"Komnnexm ons wiaxmamuot 3ouel. Lllaxmamer: 3 wm.
waxmamuple uacel snekmponnvie.; 3 uim, cmon Ons
weaxmam: 3 wm, cmya: 6 wm "

KOMIIEeKm

1.00

HanmeHnoBaHue pazfena:
" JlononHuTeNbHOE
obopynoBaHHe"

Haunmenosanne pazjena:
"Mebens"

Komnnexm meGeny

"emon-mpancgopmep-mpaneyus 12 wm cmennaxc 4
wim wikagp ons xpanenus 4 wm nygh 12 wm cmyn 12
wm”

KOMNIEKm

1.00

Haunmenosanne nanpasyeuns: "lepconan"”

[HaumeHoBaHue pazzena:
"Komnbloreproe
o6opynosaune”

\HoymOyx mun |

"Popm-chakmop: noymbyx, Pazmep ouazonanu: ne
wenee 15.6 dwtimos; Pazpewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 0b6vem
YCManosaeHHON onepamusHoti namsmu: He mexee §
(baiim, Maxcumanshuiii 0bwyuii noddeporcusaemblii
0bvem onepamusroll namamu: He menee 16 ['baiim;
Otvem SSD naxonumens: ne menee 240 I'b6aiim,
\becnposoonas ceazv: Wi-Fi; Konuwecmeso ecmpoenibix
¢ kopnyc nopmog USB: ne menee 2, uz xomopulx ne
venee | donocno boume USB eepcuu ne nuoice 3.0,
Paspewenue ed36-kamepel, Mnuxcens: He menee (0.3,
\Bempoennvtii muxpoon,; Knasuamypa c packnadxoii u
wapkuposkoii knasuw QWERTY/HIIVKEH;
\IToooepaicka cmandapmog 6ecnposoOHOU CaA3U:
802.11a/b/g/n/ac; [pouzsooumenvrochms npoyeccopa
(snavenue noxazamens « CPU Marky no mecmy « Laptop
& Portable CPU Perfomances
hitp:/fwww.cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuwue manunyismopa mviuis 8
Komniexme: 0a; YCmanoenennas onepayuorHHasn
cucmema c epagpuyeckum nonb308amenbCKuM
unmepheticom, ceedeHls 0 KOMOPOM SKHOUCIIbL 8
eOuHbILl peecmp PoCCUTICKUX npoepamm 0
DACKIMPOHHBIX. LIS UCTUMENbHBIX MAWUH U 043 OaHHBIX;
Yemanoenennvtii naxem ogucrozo npoepamMmuoco
obecneuenus, COBMECMUMO20 C YCMaH08AEHHOY
OnepayuOHHOT CUCIMEMOU, CEEOEHUS 0 KOMOPOM
BKAIOYEHBL 6 COUHbLT PECCMP POCCUTICKUX NPOCPAMM O7IA
DACKMPOHHBIX GbIYUCTUMENBHBIX MaWult U 6a3 danusix.”

6.00

MY (npunmep, ckanep,
Kxonup) mun 2

Tun yempoucmsa: Muoeo@ynkyuonansroe ycmpoicmeo
(M®Y); Leemnocmp nevamo: yepno-benas,
Texnonozus newamu: snekmpozpaguueckas (nasepHas,
ceemoduoonas), Popmam nevamu: ne menee A4; Tun
CKAHUPOBAHUS: NPOMANCHBITY NIAHU EMHbIT,
Bosmooicnocms ckanuposanus 6 (hopmamax. He menee

4; Cnocob noorxmonenus: LAN, Wi-Fi, USB

wm

1.00

B




HaumenoBanne
o6opyaesanus (PBIIO)

Kparkne npuMepuble TeXHHYECKHE
xapakrepucrukn (PBIT1O)

e

Eavunua
H3IMEPEHHsI

Koanuecrno)

IHaumeroBaHue pa3siena:
" lononnuTensHoe
ofopynopatue”

(8]

Hamvenosanue pazgena:
"Mebens"

Komnaexm mebenu

"emon 6 wm cmyn 6 wm"

KOMNWJIEeKm

1.00

I
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Wndpactpykrypueiit nuct. 3abalikanbcknii kpaii

"Co3ganne 0 QyHKLUHOHUPOBAHKE LEHTpa IH(pororo o0pasoauus "IT-ky0" MBY JIO "Llentp netckoro
TBOpYecTBa” r.Hepumnack — (MHH 7513004211, KIII1 751301001)"

Huxudoposa Hatanbs HOpnesna

B paMKax peayu3aliiy Meponpusatus "CHopMUpOBaH U COTNacoBaH HHPPACTPYKTYPHBIH JIUCT IJIsl OCHAILEHUS
Lenrpa”

JopoxHo# kapTbl "Co3laHue ¥ QyHKUMOHHPOBAHHUE LEHTPOB LU poBoro obpazosanus «IT-kyd»"

B 2022 rony

CBOAHASI UHOOPMALIUA
Ne i/ HaumeHoBaHHe HanpaBJIeHHs]
1 Tpoecpammuposanue pobomos
2 Mobunvran paspabomka
3 'poepavmmuposatue na asvike Python
4 Kubepeuzuena u paboma c Honeueum OGHHBLMU
5 \Anzopummuxa u no2uxa -
6 [Ipoepammuposanue na aseike Java
7 Cucmemnoe admunucmpuposaHue
3 Paszpabomka eupmyansHoll 1 00nOAHERHOT pearbHocmy
9 Bona KoanexmugHol pabomel
10 [lepconan
\
|
OTBeTcTBeHHbI ]
HCHOJHHTEb

Kasakosa JIro608s UBanosHa, npopexrop ['Y JITO «MHCTUTYT pa3BuTHa 06pa3oBaHus 3abalkajibckOro Kpas»,
Hupexrop Llentpa undporoit Tpancopmanny o6pa3oBaHus
(@UO, nomKHOCTD)

|
I,
8 924 275 17 24, dir.cit@zabedu.ru l
(Homep MobunsHOTO TenedoHa, email) { l

a




MudpacTtpykrypublil auer

Hanmenosanue
o6opynosanus (PBIIO)

KpaTk#e ipuMepHbic TeXHHYECKUE
xapaxkTtepuctuku (PBIIO)

Emnnaua
H3MepeHust

[KoJin4yecTBo

HaumenoBanuue nanpasnaenus: "Hpozpammuposanue podomos”

HanmeroBanue pasnena:
"IIpounsHoE
o0opynoBaHue"

Yemuipéxocegot
vuebHbLll pobom-
IMAHUNYSmMop ¢
MOOYNbHUIMU CMEHHBIMU
Hacaokamu

"Vyebuvlii pobOm-ManunyIAmop RPeOHA3HAYEH Ol
0CcBOeHUS OOV AIOWUMUCS OCHOB POBOMOMEXHUKY, 0N
nO020MOBKYU OOYHAIOWUXCA K BHEOPEHUIO U
noCAeOYIouemMy UCNONIb30AHUIO PODOMOE 8
npomvrienHom npousgodcmee. Konuuecmso ocetl
poboma manunyasmopa - yemoipe. llepemeryenue
UHCIPYMEHMA 8 NPOCIMPAHCMBE N0 MPEM 0CAM QONNCHO
RlnpaﬁﬂﬂIanﬂ wazogvimu 0guzamenamu. Hanpsowcenue
numanus wazogulx 0gueamenet He 6onee 12 B.
Cepeoosuzamens uemeepmoii ocu 00Nx4CeH
obecneyusame NOBOPOM UHCMPYMeHma. Yeon
MO6OPOMA MAHUNYIAMOPA HA OCHOBAHUY BOKPY2
BepmuxanvHoil ocu He menee 180 zpaoycos. na
onpedeneHus NOAOHCEHUS MANUNYIAMOpa Npu
nosopome GOKpY2 BepMUKAIbHOU 0CU QOANCEH
UCNONbL308AMbCA 3UK0JED. Y20n nosopoma 3adnezo
nneua manunyiamopa ne menee 90 epadycos. Yzon
nogopOMAa NepedHeeo naeua MaHUNYIAmopa He MeHee
100 zpadycos. J[ns onpedenenusn noiodiceHus 3a0Heeo u
nepeonezo nned MaHunyasimopa 00aHCeH
UCNOAbI0BAMBCS ZUPOCKON. Y20 nogopoma no
uemaeepmoii ocu ne menee 180 epaoycos. Honxcna bvimp
803MOJICHOCHIb OCHAUJEHUST CMEHHBIMU HACAOKAMU
(Hanpumep, Oepocamens Kapanoauida wiu gaomacmepd,
pucocka ¢ cepgodguzamenem, MEXQHUIECKOe
Baxeamuoe ycmpoucmeo ¢ cepgodeuzamenem,
yempoticmao 015 Na3epHOU 2PasupOGKY UAU
yempoiicmeo oas 3D-nevamu). Munumanenasn
KOMNTIEKMAYUS CMEHHBIMU HACAOKAMIU.
nHeemamuyeckuii 3ax6am (RPUCOCKA), MEXAHUYECKUT
Baxeam, Hacaoka depicamesiv 05

KapaHO auia/MapKepa/PyuKi, Hacaokd nepexoOHUK O
Kpennenus CoBMeCMUMbIX KOHCIMPYKMUGHbIX Oemanei u
KOHCMPYKYUT, HACAOKA 1A3EPHOU 2PasUpOGKU, HACaoKa
3 D-nevamu (Ona pabomer ¢ nnacmuxom PLA ¢
Ouamempom Humu 1,75 mm). Jonowcen 6uime ocHaujen
CEPBONPUBOOOM OISl NHEBMAMUYECKOS0 U
IMexanuuecko2o 3ax6amoa, 06ecnevusaIowUM 8palyeHue
BaX6auenHo2o 006BeKma 80 8peMs nepemelyenus,
nogopom nepemeyaemozo obvbeKkma goKpye
sepmuxanvnol ocu. s obecnevenus
(DYHKYUOHUPOBAHUA NHEGMAMUYECKO20 3aX8AMA
Dondcen bbims OCHAWEH BCMPOCHHOU 8 KOPAYC
wanunynsmopa nomnoi. JondcHa Gbitme 03mMoxcHOCMb
MooxOUeH s dONOTHUMENBHBIX YCMPOTicme (Hanpumep,
mpancnopmepa, pebca 015 nepemeujenus poboma,
nynema ynpagnenus muna OXCOUCMUK, Kamepol
Mawunnoe0 3penus, ONMUYEcKozo 0amuuxa, Mooy
becnposodHozo docmyna). Pobom-manunynamop
0onicen obecnevugams nepemeujenue Hacaoku 6
npocmpancmee, aKMUBayio Hacaoku, B03MOICHOCHTb
OV EHUS CUSHAIOB O KAMEPbL U QAMHUKOG,

uim
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Haumenosanne
o0opynoBanust (PBI10)

Kpatkne npuMepHbie TeXHHYECKne
xapakrepuctuku (PBI10)

Exmnnna
H3IMEpeHus

KoJinaecTno|

BO3IMODICHOCHIb YIPABACHUS OONOJHUMENb HBIMU
vempoticmeamu. Mamepuan kopnyca — anioMuHui.
[uamemp paboueil 30nbl (6€3 yuema HA8ECHO20
uHCmpymenma u wemeepmot ocu) ne menee 350 mm.
\nmepeiic nookmovenus — USB. Joncen umems
O3MOACHOCIIL ABMOHOMHOU pABOMb! U GHEUIHESD
ynpaenenus. [ns eneutnezo ynpagaenus 0onoceH Ovlms
npedycmompen nyliom, NoOKIoYaemulti K pobomy no
Bluetooth. ¥Ynpasnsiowuii konmpoanep donxcer bvimb
coemecmum co cpedotl Arduino. Ynpasnsiowuil
konmponnep coemecmum co cpedol npo2paMmMupo8anus
IScratch u azvikom npozpammuposanus C. Jlondcen
obecnevusams nOBOPOM NO NEPBLIM MPEM OCAM 8
Badawnnblil Y20 U HA 3A0AHHBITE Y201, NOBOPON NO
uemeepmoi ocu Ha 3a0aHHBLI Y2OIl, O8UNCEHUE 8
koopounamul X, Y, Z, nepemewyenue na 3a0annoe
paccmosntue no koopounamam X, Y, Z, nepedavy
OAHHBIX O MEKYUeM NONONCEHUU Y208, nepedaiy
OUHHBIX 0 MEKYUUX KOOPOUHAMAX UHCIMPYMEHM.
V]onoicen noodepicusams nepemeujene 6 0eKapmosuix
KOOpPOUKAMAX u y2nax noeopoma ocetl, ¢ 3a0aiHol
cropocmuio u yckoperuem. Tunvl nepemeuyenui 8
bekapmoebtx KoopOuHamax: 0gudicerue no
IPACKMOPUY, OBUICEHUE RO NPSMOTL MeXHCOY 08YMA
OUKAMU, Repenpel2usanue U3 MOYKU U MoKy (nepenoc
obvexma). Kopnyc donxcen Gbimb 6 3auyuuyennom
ucnoanenue (kaacca ne nuorce IP20)."

\Komnnexm Ons usyuenus
OREPAYUOHHBIX CUCmEeM
peanbHO20 BpeMeHY U
cucmem ynpagnenus
ABIMOHOMHBIX MOGUNBHBLX
pobomog

"Komnnexm Ons paspabomku u u3yuenus mooeneu
NPOSDAMMUPYEMBIX ABMOHOMHBIX MOBUNBHBIX pOOOMOS,
Yuebuviii komnnexm donsicen no36oname
paspabamulgame OIOYHO-MOOYTBHYIO KOHCMPYKYUIO
Wobunbrozo poboma. B cocmas mobunvnozo poboma
onicHo xooums: Ilpusoo eedywjux konec - ne menee
Rum. [Ipugoo dondicen npedcmasasms coboii
BACKMPOMEXAHUNECKYIO COOPKY HA OClHOge OgUeamens
NOCMOSIHHO20 MOKA, PEOYKMOopd, OamMuUKa NON0HCEHUA
eana, cucmema ynpasienus npugo0a 00IJICHA
lo6ecneuusame 803MONCHOCb 0GBEUHEHUA RPUBOJOG C
NOMOUYbIO HOCTEO0BAMENbHO20 unmepenca,
BOZMOJICHOCb 340aUsA RAPAMEMPOE KOHMYPOG
YNpaeneHsl, ynpasienue GpaujeHuem npueoda no
CKOPOCHU U NONONCEHUIO, KOHMPOTb HASPY3KU.

I Ipoecpammupyemelii KOHmMpoanep - He menee lum.
ITpozpammupyemsiii koHmponrep 00Jdcer obnadame
unmepgesicamu - USB, UART, TTL, RS485, CAN ona
KOMMYHUK QYUY C ROOKIICHAEMBIMY BHEU HUMU
vempoticmsamu, a makoce yughposuLmu U AHANO206bIMY
nopmamu 6600a/8v1600a. OOHORAAMIIbLY
Wuxpoxomnviomep - ne meree lwum. OOnonnamuwii
MUKPOKOMIbIOMeED 00NICeh npedcmasiams cobou
yempoticmao ¢ apxumexkmypou mukponpoyeccopa ARM,
Qoncern 06aadame He MeHee 2 GoIYUCTUMENbHBIMU
mopamu ¢ makmogol yacmomou ne menee 11Ty,
Viazepuwiii ckanupylowuit OansHomep - He meree Tum.
Vlazepralil CKAHUPYIOWUT Oal6HOMED OO0NHCEH
0Oecneuusams Ouana30H UIMEPEHUS OANbHOCMU 00
0Obekmos He menee 2.5 Mempog u cexmop
cKanuposanus ne menee 360 yenogelx 2padycos.

KOMIIEKm

1.00
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HaumeHoBanne
obopyaoanus (PBI10O)

KpaTxkue npumepHble TEXHUYECKHE
xapakrepucernkn (PBI1O)

Ennnana
H3MEpPCHUs

KonnyecTBo

Tamyux nunuu — ne menee 3 wim. Jlamyux donocen
0becneyusams Oemekmuposanue TUHUY Ha
Konmpacmuom gore u nepedasams 0anHvie 8
NpoZpAMMUPYEMBLIL KOHMPOIIEP O €€ HAAUYUY Nymem
nepeoaul anano2o8020 CUZHANA, YUPPOBO2O CUZHANA U
nymem nepedaiu yudpogo2o nakema oanHelx. JJamuuxd
yeema — ne menee 1 wim. Jamuux 0onoicen paznuuamso
1/6EMOBOT OMMEHOK PACHONIONCEHHO20 PAOOM C HUM
o6vexkma 6 RGB nHomayuu u obecnevugams nepedauy
OQHHbLX 8 NPO2PAMMUPYEMBLTL KOHMPOJAED O 3HAYeHUY
KancO020 YEeMogoeo Kanana 8 8ude yugpogoeo naxema
Oannbix. Maccus HK-o0amuukos - ne menee Jum.
Maccue HK-0amuuxos dondicen bbime npedHasnaven
0151 OMCACHCUBAHUS TUHUU OIS OBUNCEHUS MOBUTLHO20
poboma. Maccus dondicen codepoicams He MeHee buum
HK-0amuuxos, pacnonodcenHblx Ha 0OHOU TUHUU.
Cucmema mexHu4ecko20 3peHusi - He menee luim.
Cucmema mexHuueckoz0 3penus Qoaxcen obnadams
cosmMecmumocmoio ¢ pasnuiHbLMU NPOSPAMMUDY EMBLMU
Konmponepamy ¢ nomowbio unmepgeticos - TTL,
UART, I2C, SPI, Ethernet. Cucmema mexnuyecko2o
BDeHUsL QONNCHA 0BeCnewusams 803MOICHOCMb
U3VUEHUS OCHOB NPUMEHEHUS ANCOPUMMOE MAWUHHOZO
0OYYenus u HaCMpoTiKU NAPaAMempos HeUpocemei.
Cucmema mexHunecko20 3peHust Q0NAHCHA
0becneuusams (QYHKYUOHAN PACNO3HABAHUS PAIUYHBIX
peomempuyeckux 06vexmos no Habopy NPUHaKos,
pacnosnasanua epaguueckux mapkepos muna Aruco u
0P, PACNO3HABANUSA MACCUBOS TUHUY U DNEMEHINOE
Qopooicrerx 3nakos u pazmemxu. Cucmema ynpasnenus
MODUTBHO20 pOGOMA O0NJICHA NO3BONAMb
oCyuecmensmo ananu3 okpyxcaioujeti obcmanosxu 8
mpoyecce dgusicenus MobuILHOZ0 poboma u
OUHAMUYECKOM USMEHEHUU OKPYIICAIOu el 06CMano6KY,
ocyuecmeasime (QopMUpoBarue Kapmol 10KANbHOU
o6cmanoeku gokpye poboma u 1OKANU3AYUS NOJONCEHUS
poboma Ha kapme, nocmpoenue anobaibHoU Kapmol
OKpyacarouezo npocmpancmsa. Cucmema ynpasnens
Vvto6wleozo poboma Q0NCHA NO360IAMb
ocyyecmensimo aHANU3 NIAHA/KAPIMb OKPYICAIOW €20
NPOCMPAaNCcmea, OOHAPYIICEHUE OKPYICAIOULUX
00BeKmMOo8, A8MOHOMHOE NIAHUPOBAHUE MAPUIPYMA U
06ve30a cmamuyeckux U OUHAMUYECKUX NPEnsmCMEUL.
Cucmema ynpagnenus mobunbHo20 poboma 00ICHA
obecneuugamop 603IMONCHOCHb PASMEMKY KAPMbL
OKPYIICAIOU e20 NPOCMPAHCIMGA HA 30Hbl C PA3TUHBIMU
MPUIHAKaMU, 300a8aeMbIMU NONb30GAMeENeM (301bl
3anpema Onst QBUIICEHUS, O2PAHUYEHUA CKOPOCMU U
im.n.). Cucmema ynpasienus MobunsHozo poboma
QonICHA 0becneNugams 603MOJICHOCIMb 3A0AHUA MOYeK
U 30H HA KAPME OKPYICAIOW €20 NPOCMPAHCmMad 0is
aemonomMHO20 nepemewjenus mexcoy numu. Cucmema
ynpasnenus MobunbHozo poboma, xmouarwas 8 cebs
moocucmemsl, maxkue Kak - CUCIeMda ynpagieHus
Oeudicenuem poGoma, cucmema c6opa u 06pabomxu
ceHcopHOt uHoOpMayuy, cucmema ROCMPOeHUs KApmbl
OKPYIICaIow e20 NPOCMPANCMEa U CUCMEeMAa HABUSaAYUl,
VoaxcHa bbime peanusoeand Ha base
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HanmenoBanne
oGopynoBanus (PBITO)

KpaTkie npumepHble TeXHHYeCKHe
xapaktepuctukn (PBI1O)

Exnanna
H3MEPEeHUs

KoJsinyecTBo

npozpaMmupyemMozo KOHMpPOnepa u 0OHONIAMHO20
IMUKPOKOMNbIOMEPA, G MAKJICE YCHMPOUCMS, 8X00AUUX G
cocmag komnnexma. B cocmas komnnexma 00x4cHO
6X00UMb NPOZPAMMHOE 00echeyeHue 0N
NPOZPAMMUPOBUHUA 6 MEKCOBOM PEOaKmope Hd
nooobuu Arduino IDE, npozpammuposanuu ¢ nomMoujsio
cxpunmos na sizbike Python, paspabomxu cucmem
ynpasnenus na ocHoge ROS. Tax oice ¢ cocmas
KoMnEKm OONJICHA 6X00UMb GUPMYATbHAS MOOECTb
WobunbHo20 poboma 8 GupmMyansHoM OKpYJICeHUY OlA
IMOOENUPOBAHUS ANSOPUIMMOB CUCIEM YRPABIEHUS C
noMOwbIO 2paghuteckoil cpedsr.”

Obpazosamenvhbiii
Habop 0713 u3yyenus
WMHO2OKOMNOHEHMHbIX
pobomomexHuyecKux
cucmem u
MAHURYIAYUOHHBLX
Ipobomos

"O6paszoeamenvhuiil Habop 0oaxceH Oblmb
MpeoHazHayen ONa uyHeHUss pobomomexHuYecKux
MExXHON0eU, OCHO8 UHGOPMAYUOHHBIX MEXHONO2UT U
mexHon02Ull RPOMBIUAEHHOUT QBMOMAMU3aYUY, a
makaice mexHoa02ull NPOMOMUNUPOBAHUSA U
adoumuenozo npouzsodcmea. B cocmas nabopa
I00IDICHbB BX00UMb KOMRACKMYIOWUE U YCmpoucmaa,
obnadaoujue KOHCMPYKMUGHOT, annapamuou u
MpocpammHol cosmecmumocmeio Opyz ¢ opyzom. 1)
Komnnexm KOHCMPYKMUGHBLX ITEMEHMOB U3 MEMANNA U
nracmura Ona c6opru MoOenel MaHUNYIAYUOHHbIX
po6OmMos ¢ yenoeol KUHeMamuKoH, noCcKo-
napannenbroi kunemamurot, Delta-kunemamuxoi. 2)
[Humennexmyanvhoiii cepgoMoOyib € UHMEZPUPOCAHHOU
cucmemou ynpaenenus - He menee 7um. Cepsomooyne
Doncen obrnadams UHMEZPUPORGAHHOU CUCHEMOT
yhpasnenus, obecneyusaioujeli 0OPaAmHy0 c643b UM
KOHMPONL HAPAMEMPO8 - NONONHCEHUE BANA, CKOPOCMb
BpaujeHUs, Hazpy3Ka HpUeooa, a Marice
0becnevusaoueli G03IMOACHOCHL NOCED08AMENBHO20
NOOKTIOUEHUA Opye C OpYeOM U YRpaeieHus
Cep8OMOOYIAMUY MO NOCTEO0GAMENbHOMY
NOTYOYRAEKCHOMY ACUHXPOHHOMY unmepgeicy. 3)
Po6omomexnuyeckuti KOHMpOonep, RPeoCmassioyut
cob01 MOJYIbHOE YCmPOTICMEo, 8Kloualoyee 6 cebsl
OOHONRAMHBLTL MUKDOKOMNBIOMED 015 GbINONHEHUS
CODICHBIX GbINUCTUMETbHBIX ONepayull, nepugepuiinelil
KOHmMpoAnep 0ist yRpasieHus GHeUHUMU YCMPOUCmeamu
U nAAMY pACUWLUpeHUs Ol NOOKNIOYEHUA 6HEULHUX
yempoticme. MoOynu pobomomexnudeckozo
KOHmMpoanepa 0onuCHbL 061a0aMb 00HOBPEMEHH O
OHCIMPYKMUBHOU, ANNAPamHOTL U NPO2PAMMHOU
COBMECUMOCMBIO OpYe ¢ OPY2OM.
PoGomomexnutieckuii KOHMPOLEpP OONICEN
VO0BIEeMBOPANL MEXHUHECKUM XADAKMEPUCIIUKAM:
KON-60 Si0eP BCMPOEHHO20 MUKDOKOMNbIOMEPA - He
wenee 4, makmogas uacmoma A0pa - ve menee 1,2 I'Ty,
obvem O3Y - ne menee 512 M6, nanuuue unmeppeiicos
- SPI, I2C, 1-wire TTL, UART, PWM, yugpogoie - ne
wmenee 16 wm u ananozogeie nopmel - ne Menee 8 wm
0N ROOKMIONEHUA BHEULHUX YCMPOUCING, 6CIMPOEHHbLI
Wuxpod;oy, a maxoce WiFi unu Bluetooth ona
KOMMYHUKAYUU CO GHEULHUMU YCIPOTICIMBEAMU.
060MOmMexHUYECKUIL KOHMPOAEP O0NNHCEH
06ecneyusame 6OIMONCHOCIb NPOSPAMMUPOBAHUS C
nomowyvio cpedcme szvikog C/C++, Python u cgob00Ho

nabop

6.00




e o R

Ne HaumenoBanue KpaTkue npuMepHbie TeXHUYECKUE Ennanua
[KonnuecrBo
n/njodopynosanus (PBIQO) xapakrepuctuku (PBI1O) H3MEpeHust

pacnpocmpansemoli cpedsr Arduino IDE, a makasce
VIpagneHus MoOeasimu pobomomexHuyecKux CUCmem ¢
nomouyvio cpeder ROS. 4) TIpoepammupyembiii
konmponnep - ve menee lwim. IIpozpammupyemolil
OHMPOIIED OOINHCEH NPedCmasiamob cobol
BoLYUCTUMENbHBIT MOOYIIb, 00RA0AIYUM YUPPOGLIMU
nopmami - He meHee 8 WM U AHANO206bLIMU NOPHIAMIY -
He menee 16 wm, unmepgeiicamu UART, 2CSPI TTL,
a maxaice MoOyaem 6ecnpogoOHotl Cesi3u muna
Bluetooth unu WikFi 0as co30anus annapamno-
NPOCPAMMHBIX PEULeH Ul U KYMHBLX/CMAPM»-YCMPOTICMG
ons paspabomru pewenuii ""Humepuem cewen"". 5)
IInama pacuupenus npozpamMmupyemoz0 KOHmponnepa
— He menee lwum. Ilnama pacwupenus donxcna
o6ecnenugames §03MONICHOCHb NOOKNIOUEHUS]
VHUBEPCATbHO20 GLIYUCIUMETbHO20 MOOYIA K cemu
nocpedcmeom unmepgpetica Ethernet. [Inama
pacwuperus 00axcHa 061a0ames NOPMamu 6600a-
8618004 0/151 NOOKTIOYEHUA YUPPOBUIX U AHANOZ0BLIX
yempoticme — ne menee 40 wm, unmepgetic SPI u
BO3MODICHOCIbIO NOOKNIOYEHUS BHEUHET Kapimbl
namamu. 6) Mooyis mexnuueckoeo 3penus,
npedcmasasiowui coboi yempoiicmgo Ha baze

GBI Y UCTUMENBHOZ0 MUKPOKOHMPOIIEpA U
WUHmMezpUPOBANHOT Kamepel, obecnevugaiouyee
ipacnosnasanie npocmetimux u306padicenuii na Mooyne
30 cuem coBCMBEHHBIX GbINUCTUMETbHBIX
o3modicHocmell - He menee lwm,; Mooyn
mexnuuecko20 3peHus 0onxuceH obecneuusams
BOMONCHOCIb KOMMYHUKAYUU C AHANOSULHBIMU
WMOOYasiMU nOCPedCmEom wuHbl Ha baze
nocnedosamenvHo20 uHmepghetica ¢ yenvio danvHeluel
nepedavu pe3yibmamog UsMepeHuti 2pynrol MOOYIeH Ha
ynpagnaiouee SuIYUCTUMENbHOE YCMPOICMSO,
noOkaOYenHoe K OanHOl wiune. Modyis mexnuuecko2o
spenus donocen 0becnedudams 603MONCHOCL
oCyuecmensime HacmpoiKy MOOYIA MeXHUYeck02o
BpeHus - HacmpoUKy IKCno3UYuY, bananca 6enozo,
YGEMOPAZHOCMHBIX COCMAGNAIOWUX, NAoUaou
o6napyocueaemoii obracmu uzobpasicenust, OKpye10cmu
o6Hapyscugaemo obnacmu u3obpascenus, NonoICenUe
o6Hapyscugaemulx obnacme OMHOCUMENbHO Opye
opyea. Modyaw mexnuueckozo 3penus 0ondiceH
obecneuusame 603MONCHOCY HACMPOTIKU HA
0oHospementoe obHapydicenue He meHee |0 pasnuynplx
06bekmos 6 cexkmope 0630pa, a maxce He Menee 5
cocmasHbix 00beKMO8, COCMOosuUx U3 He menee 3
pasnuynex epagputeckux npumumugos. Mooy
IMEXHUYECK020 3peHus Joaxcern obnadams
ecmpoennvimu unmepesicamu — USB, UART, 1-wire
TTL, I2C, SPI 0na koMMmyHuKayuu co GHeUHUMY
pooKaoaembimMy ycmpoticmeamu. 7) B cocmas Habopa
Q00ICHBl 8X00UMb YUPPOBBLE MOOYIU,
npedcmasnsiowgue coboit yempoiicmsa na base
MpozpamMMupyemMoco KOHMPORepa u UIMepUmenbHoO20
bremenma. Lugpposoii Mmooy domicen obnadame
BCMPOEHHBIM MUKPOKOHMPOINEPOM (MAKMOBAA

uacmoma - ne menee 16 MI'y, wuna 0annvix — ne menee



Ne HaumenoBanue KpaTkue npuMepHbIe TeEXHHYeCKHE Ennnnua KoandecTBo
n/njobopyaosanusi (PBIIO) xapakrepuctuku (PBITIO) H3MepeHns

8 Kbaiim), unmepgeticamu 05 ROOKNIOYCHUS K
HEWHUM YCMPOTICMEam. Yyupposele u aHanozogeie
mopmui, 1-wire TTL, pazvem muna RJ. Qugpposoi
MOOYb DORNCEH 0DECHEeNUBAMb B03MOJNICHOCHDb
KOMMYHUKAYUU C AHATIOSUYHBIMU MOOYISAMU
nOCpedCmeoM wunsl Ha Da3e nocnedo8ameNbHO20
unmep@etica ¢ yeavio daneHeluiel nepedaiu
pe3yIbmamos UsMepenHu epynnst Mooyel Ha
YRpagaaloujee golHUCIUMensHoe YCmpoucmeo,
nodrarguenHoe k danuol wune. B cocmas Habopa
QONAHCHO 6X00UMb: YUDPOGOTU MOOYIL MAKMOBO
IKHONKU — He MeHee 3utm, yugposos Mooy
ceemoouoda — e menee Jum, yuhposoi MoOYIL
Konyegoe0 npepvigamens — He Mexnee 3um, yudpogo
MOOQYIL Oamuura yeema — He meree lum, yughposou
Modynw RGB ceemoouoda — ne menee luum. 8) B
cocmas Habopa QONICHBL 8X00UMb dTeMeHmMbl O
COOPKU BAKYYMHO20 3aX8AMA: GAKYYMHAS NPUCOCKA — HE
Wenee luim, 21eKMpOMAzZHUMHBIT KIANAH — HE MeHee
lwm, eaxyymuotil Hacoc — He menee Twum. 9) B cocmas
HaGopa doaxcer xo0UMb YueOHbII KOMANEKM,
srInOUaIOW UL 6 cebs yuebnoe nocobue, Habop
OUOTIUOMEK MPEXMEPHBIX 3NIEMEHMOS OJIA
MpomomunuposaHUs MOOERet MaHUNYASYUOHHbIX
pobomMOs, a maxice npo2pammioe obecneuenue ol
pabomvi ¢ nabopom. pozpammuoe obecneuenue
DonxcHo 0becnetusame MpexmepHyIo U3y anu3ayuio
IMOOeIU MaHUNYASIYUOHHO20 pobomd (C Yeno8ol,
NI0CKONAapannenvHol 1 0erbma-Kunemamukon) 6
npoyecce pabomsl, 0becheyugams nocmpoenue
NPOCMPAHCMBEHHOT MPAEKMOPUY OBUICEHUS
UCHONHUMENBHOZ0 MEXAHUIMA MAHURYASYUOHII020
[poboma, GOIMOACHOCHL 3A0AHUA NOCAEO0BAMENBHOCMU
movex OIA NPOXONCOCHUA HEPe3 HUX UCHONHUMENbHO20
WMexanusma manunyaayuonno2o poboma. Ipozpammuoe
0becneuenue QOINCHO PYHKYUOHUPOBAMb, KAK 6
OMOeNbHOCHU 8 Gude cpedvl MOOENUPOBAHUS, MAK U 6
percume MOHUMOPUH2A 6 PeANbHOM 6pemMent npu
NOOKIHOUEHUU MOOETY MAHURYAAMOPA NOCPEOCMBOM
pobomomexnuyeckozo konmponnepa. Ilpoepammnoe
o6ecneuenue OONNCHO 0OECHeNUBAMb B03MOICHOCHb
mocmpoenus epaguxos 3a0aHHLIX U MEKYUJUX

0600U enHbIX KOOPOUHAM MAHUNYASYUOHHO20 pobomd,
epahuxos sHaueHuli ckopocme U YyCKopenus, 2paguxos
pacuemnolx sHavenusl Hazpysku. Tpoepammioe
obecneyenue 00NICHO NO3B0NAMb 3a0ABAINL
10C1e008aMENLHOCHb NEPEOSUNCEHUT MAHUNYIAMODA
mocpedcmeom nabopa komano & bnouno-epaduyeckom
unmepetice. Yuebrnoe nocobue 00IHCHO codepaicams
wMamepuanst no paspabomxe mpexmepHbix mooene
WMOOULHBIX POOOMOS, MANURYIAYUOHHBIX POOOMOG C
PaznULHBIMU MURAMYU KUHEMAMUKY (V2110804
KUHEMAMUKA, NI0CKO-NAPANTENbHAS KUHEMAMUKA,
Oenema-kunemamuxa, SCARA unu peryasicias
kunemamuxa, niamgopma Cmioapma u m.n.),
UHCIPYKYUU RO NPOEKMUPOBAHUIO POGOMOS,
UHCIMPYKYUU U MEMOOUKY OCYUY eCMBeH U,

UHICEHEPHBIX PACYHEMO8 NPU NPOCKMUPOGAHU
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HaumenoBanue
o0opynosanus (PBI1O)

KpaTkne npumepHble TeXHHYeCKHE
xapakrepucruky (PBI1O)

| Equnnna

mmMepesus|

(pacuemol HAzpy3Ku U MOMEHMOB, DACYEIN MOUHOCINY
npus00A08, pacyenm NAPaAMempos KUHEMAMUKY U H.1.),
UHCIMPYKYUYU O paspabomxe cucmem ynpasieHus u
NpoZpaMMHO20 0becheyenust Ons YRPanenus
poGomamu, uncmpyKkyuu u Memoduku no paspadomee
cucmem ynpagnenus ¢ d1eMeHmamu UCKyCCmeeHH020
UHMEANEKMA Y MAWUHHO20 obyuenuys.”

— e

KoJinyecTBo

ObpasosamenvHblii
Habop NO 2NEKMPOHUKE,
ACKMPOMEXanHuKe U
WMUKPONPOYECCOPHOU
mexnuike

"Habop 0oncen bvlimb npedHasHaveHr s npogedeHs
VuebHbIX 3aHAMULL NO USYUEHUIO OCHOB MEXAMPORUKU U
pOGOMOmeXHUKY, NPAKMULECKO20 NPUMEHEHUS
DIEKMPOHUKU U CXeMOMEXHUKY, a makoice Haubonee
PACHPOCMPAHEHHOU SNeMEHMHOI DQ3bl 1t OCHOGHBIX
Imexnuyeckux pewenuti, npuMeHseMuiX npu
NPOEKMUPOBAHUY U NPOMOMUNUPOEAHUY PAZIUYHBIX
UHIICEHEPHBIX, KUOEPHEMUYECKUX U GCMPAUGAEMbIX
cucmem. B cocmag Habopa 00ndicHbl 8X00UMb
Komnnexmylowue u yempoticmea, obraoaioujue
KOHCIMPYKMUBHOT, anNapamuoil U nPOPaMMHOU
CcosMeCmUMOCHbio Opye ¢ dpyeoM. B cocmag nabopa
00101CeH 8X00UMb KOMNIEKI KOHCMPDYKIMUGHBLX
DAEMEHMOG U3 Memaiia Ons cbopku maxema
MAHUNYAAYUOHHO20 POOOMA U KOMNIeKM
MEMUNAUNECCKUX KOHCIMPYKMUGHBIX 21eMEHM08 Ol
cObopru maxema mobunbHozo poboma. B cocmaeg nabopa
DOMAHCHBL BXO0UMb NPUBOOA PAITUNHO20 MUNA: MOMOPYI
C UHMEZPUPOBAHHBIM UNYU BHEULHUM OAMYUKOM
10100iCERUA — He MeHee 2um, cepeonpugod 6onbULON —
He meHee dum, Cepeonpueod Manbili — He Menee 2um,
NPUBOO C BOZMONCHOCMbIO YAPABNCHUS 8 WLA2080M
pexcume — ne menee 2uim. B cocmas nabopa ooncrv
l6x00UMb 31eMeHmMul 0N cOOPKU BAKYYMHO20 3aX8AMA:
laryymnas npucocka — He menee Tuem,
IeKMPOMAZHUMHLII KNanan — He menee lwum,
Gaxyymubit Hacoc — He menee lum. B cocmas nabopa
QOINHCHA BX00UMb NeMeHmHanA 6a3a O
pomomunupoganyua; naama a5 6ecnaeyHoo
NPOMOMUNUPOEAHUSL, KOMWIEKIN NPOGOO0E PAZIUYHOZO
muna u OnuHbl, KOMRIEKM PEIUCOPOB, KOMNACKM
C8emMOOUO008, CEMUCEZMEHMHBII UHOUKAMOP, OUCHAEH
VKK-muna, kKHonku — He MeHee Sutm, nomeHyuomMempul
b He Menee Jwim, unpaKpacHvlli OamyuK - He MeHee
Suim, ynompazeyKosot 0amuux - ne menee Juim,
Damuux memnepamypsl - ve menee luim, Oamyux
ocaeyernocmuy - ne menee lum, mooyae Bluetooth — ne
Menee Ium, modyne HK-npuemnuxa — ne menee Jwm,
wmooyne HK-nepedamuuka 8 gude KHOROYHO20 hyAbma
yupagaenus — lum, akkymynamop — ue menee lum,
zapsaoHoe ycmpoticmeo — ne menee lum. B cocmas
HAGOPA QONHCEH 8XO0UMb YHUGEPCANbHDIT
lBbLuCIUMENBHBLIL MOOYTb, NpeOcmagaowuli coboil
Ga3osyro naamy U nIamel pacuiupenus 015 cenegozo
l63aUMOOeTicmaus U NOOKIOYEHUS CUNOBOT HAZPY3IKU.
bazosasn naama u WIamel pacuiupeniss YHueepcatbHo20
BOLYUCTUMENbHO20 MOOYIS DOIICHBL 001a0ams
0OHOBPEMEHHOU KOHCMPYKMUSHOU, ANNAPAMHOU U

POSPAMMHOU COBMECHUMOCHIBIO OPY2 C OpY2OM.
\ba306as nIAMa YHUBEPCANbH020 GblHUCTUMENbHOZO
Wodyna Qongica npedcmasisime coboii

Habop
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HaumeHoBanue KpaTKue NPHUMEPHBIC TEXHHYCCKHE Ennanua

o6opynosauns (PBITO xapakTtepuctuks (PBITO) |u3mepenust KO“"%“'B

npozpammupyemvlii Koumposnep 8 cpede Arduino IDE
WU aHANOSUYHBIX CBOBOONO PACHPOCIPAHAEMbIX
cpedax pazpabomku. bazosasn nrama donxcua
061a0amp 8CIMPOEHHVIMY UHMepQeticamu Ons
MOOKIIOYeH S YUPDPOBIX U AHATOZ0BLIX YCMPOTICMS,
scmpoennvivmu unmeppeticamu USB, UART, I12C, SPI,
I-wire TTL, Bluetooth, WiFi. [lnama pacuwuperus
QondcHa 0becneyusans 603MOICHOCb NOOKTIOYEHUA
VHUBEPCANbHOZ0 GLIYUCTUMENBHO20 MOOYIIA K Cemu
nocpedcmeom unmeppeiica Ethernet. ITnama
pacuupenus donoicua 061adams ROPMAMU 8600d-
861600a 0151 NOOKNOUEHUS YUPPOBLIX U AHANOZ0BbIX
vempoucms, unmepgpeiic SPI u 6o3modchocmero
nooKoYenus enewneli kapmer namamu. Inama
Pacmupeuu;z N8l NOOKNIOYEHUA CUNOBOT HACPY3KU
00AXHCHA 0becnedtsams 603IMOICHOCMY RPAMO20
Woornouenus snewneti cunosoii nazpysiu, a maxoce
pezyrupyemoii nazpysku nocpeocmeom PWM
unmepeetica. B cocmas nabopa ooncen 6xo0umo
Wynemudamyuk O U3MepenUst memnepamypel u
8nadCHOCmU OKpYJcalow el cpedsl — lie menee luim.
Myabmuodamuux oonoicen 06ra0aMs GCMPOEHHBIM
WuKkpokoHmponnepom (makmosas Yacmoma - He meHee
16 MI'y, wuna dannvix — He menee 8 Kbaiim),
unmepgpeticamu Ona ROOKNIOYEHUS K GHEULHUM
yempoticmeam: yugposvie u ananozogvie nopmet, [-
wire TTL, pasvem muna RJ. B cocmag nabopa doncen
BX00UMb HPOZPAMMUPYEMBIT KOHIMPOTAED,
o6ecnevusaiowuti B03MONCHOCHb OCYIYECMBIANMb
a3pabomKy nPOZPAMMHO20 KOO, UCHONb3YA
uncmpymenmaputi cped paspabomxu Arduino IDE u
Mongoose OS u sisviku npoepammupoganus C\C++,
VavaScript. IIpozpammupyemplii KoHmpoanep 00aNCeH
061adamb nopmamiu 0N NOOKMICYEHUS YUppossIX U
AHAN0208bIX YCMPOIICME, GCIMPOEHHBIMU
MpoSpamMmMupyemMbiMu KHONKamu u
prekmpoMexanudeckumu MOOYAAMU OIS PYHHO2O0
VRPABIEHUS, 6CTPOCHHbIMIL NPOZDAMMUDYEMbiM
ceemoouodamu 0N UHOUKAYUY paboyezo pescumad,
%cmpoeﬂnbt/wu unmepgheticamuy USB, USART, 12C, SPI,
]-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmasg
HaBGoOpa AOIICEH XOOUMb MOOYIb MEXHUYECKO20 3PEHUR.
npedcmasnsowui cobo 8ulvUCTUMENbHOE
YCmpoticmeo co 6CMPOEHHBIM MUKPONPOYECCOPOM (KO-
’60 s0ep - He MeHee duim, yacmoma A0pa e mexee 1.2
Ty, obvem O3V - ue menee 512Mb, 06vem
lgcmpoennoti navamu - ne menee 816),
UHINECPUPOBAHHOU KAMEPOT (MAKCUMANbHOE
paspeuienue 6UOONOMoKa, nepedasaemo0 no
unmepgeticy USB - ne menee 2592x1944 €d.) u
onmuyeckoi cucmemotl. Modynb mexnuuecko20 3peHus
DonsHcen 061a0amb COBMECTUMOCIIBIO C PAUHHEIMU
MPOEDAMMUPY eMBIMU KOHMPOLIEPAMY € NOMOUJbIO
unmepdpeticog - 1-wire TTL, UART, 12C, SPI, Ethernet.
(Modynbe mexnuuecko2o 3peHus Q0axceH obecnevusams
lebinonnenue 6cex usmepenutl u GbIYUCTEHUN
0CpPeOCcm8oM COOCMBEHHBIX BLINUCTIUMENLHBIX
BO3MONCHOCIMEN BCIMPOEHHO20 MUKPORPOYEccopa.

|
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Haumenosanne
o6opynosanusi (PBIIO)

KpaTkne npumMepHblie TEXHHYCCKNE
xapakrepuctuxku (PBITO)

Ezmimua

H3Mepenus,

\Mo0yne mexnuuecko2o spenus Qondcen obnadame
BO3MONCHOCHBIO KOMMYHUKAYUU C QHATOSUYHBIMU
IMOQYISIMU NOCPEOCIMBOM WiltHbl HA ba3e
nocred08amenbHoz0 unmepetica ¢ yeavio daneHeliulel
nepedayu pe3yromamos usMepeHui 2pynnvl Mooyieu Ha
Ynpasnsioujee GuIvUCIUmenbHoe YCmpoicmso,
nookmouenroe Kk Oannot wiune. Mooyns mexnuyecko2o
l3penus Qoaxcen 0becneyusams HaCMpPOUKU PeHCUMOBs
aGombl - HACMPOUKY 3KCno3uyuY, bananca 6enozo,
Y8EMOPAZHOCHIHBIX COCMABASIOUUX, NAOWAoU
06HapyscUsaeMol 0oaacmU U30OPANCEHUA, OKPY2IOCIU
06HApYIICUGAEMOT 0OBIACMU U306PANCEHUSA, NOTOJICEHUE
0OHAPYICUBAEMBIX OOACHEN OMHOCUMENLHO OpY2
Opyea, mawunnoe obyuenue RApamempos HeupoHHbIX
cemeti 0na oGnapysicenus 0bvexmos, Qopmy u
3aK00UPOBAHHBIE 3HAYEHUS OOHAPYIICUBAEMbIX
wapkepos muna Aruco, pasmepsl 0bHapysicusaemoix
OKpYICHOCIET, KGAOPAMOE U MPEY2ONbHUKOS,
napamempos KOHmMPAcmMHOCMY, PA3MEPO8, KPUBUSHYL U
monooicenus pacnostiagaemvix AUl B cocmas nabopa
001IICHO 6XO0UNL NPOZPAMMHOE obecneueHue Ons
YRpaciienus npozpammMupyemMoLmu modensimu pobomos @
FPV-pesxcume nocpedcmeom nepcoHanbHo20
KOMPbIOMepa u MOOUNBLHBLX yempoticmg Ha baze OC
Undorid unu 10S. Ilpozpammnoe obecneuenue 00%CHO
obecneuteams 603MONCHOCMb YNPAGIEHYSE MODUNLHBIM
poOOMOM CO BCMPOECHHbLM MARUNYIAMOPOM
mocpedcmeom epagpuueckoeo unmepgeiica,
srIIOYAIOUUM 6 ceBs Habop KHONOK U RepeKioyameneti,
Voicoticmuk, 06nacme 015 OMoBPANCEHUs BUOCO ¢
wodyast mexnuueckoeo spenus. Habop donoicen
0becneyusamy §03MONCHOCINL U3YYEHUS OCHOG
Ipaspabomxu nPOSPAMMHBIX U ANNAPAMHBIX KOMNNEKCOB
UHIICEHEPHBIX CUCINEM, DeuleHUll 8 Cepe
" umeprnem sewen”""", a makoce peweHui 6
obracmu pobOMOmMexHUKU, UCKYCCIMBEHHOZ0
UHMENReKMA U MAWURN020 0byenus. B cocmas nabopa
VonocHo 6xodume nocobue No U3YHEHUIO OCHOG
DIEKMPOHUKY U CXEMOMEXHUKY, peuienuii 6 cihepe
" umepuem eewgen”""", pazpabomru u
Inpomomunupoganuw moodenei pobomos. B cocmas
Habopa QoncHo 6x00umb nOCobUE NO U3YHEHUIO OCHOE
paspabomry cucmem mexnuvecKo20 3peHus u
beMeHmoe UCKyccmeenHo2o unmeniexma.”

KoanuecrBo)

ObpazosamenvHulii
natop no mexanuxe,
Wexamponuxe u
pobomomexnuxe

"O6pasosamenvrviii Habop 0onxceH bbime
npeoHazHaven 015 U3y eHUs MEXAHUKU, MEXamPOHUKY U
lpobomomexnuxu. Obpaszosamenvuptii Habop
ppedHasnauen 02 paspabomxu npoPaMMUpPyemix
Modenetl mexamporHbIX cucmem U MOOUTbHBIX
POBOMOG, OCHAUEHHBIX PAITULHBIMIL
MAHURYIAYUOHHBIMU U 3AX6AMHBIMY Yempoticmeamu. B
cocmas HAbopa OORICHO BXOOUNL. KOMAJIEKIN
KOHCIPYKIMUGHBLX 3IEMEHIMO08 U3 MEMANAd, KOMHICKIN
KDENEICHBIX DNEMEHMOB, KOMNIEKM O COOPKU
Baxgammnozo ycmpoticmea — He menee | wim., koneca ¢
mpope3unennbim 06000M — He Menee 2 uim., Kosieca
8CEHANPaBNeHHO20 OBUDICEHUS -HE MeHee 2 utim., npugoo
NOCMOSHHO20 MOKA C UHME2PUPOBAHHOU CUCMEMO

Habop
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HaumenoBanmne KpaTkne npumMepuible TeXHHUYeCKHE : Ennnnna

o6opynosanus (PBIIO xapakrepuctiku (PBI1O) H3MCEpEeHUs! Koaaecrso

ynpasnenis, obecneuusaioneli 06pamHyIo c6si3b
MON0SICEHUIO, CKOPOCMU U HAZPY3Ke - He MeHee 4 utm.,
Oamuux Uy - He Menee 3 wim., OaMYUX paccMOAHUA
He Menee | win., akKyMynamopHas bamapes — He MeHee
1 wim., 3apsonoe ycmpoiicmeo — ne menee | wum. B
cocmag Habopa O0NACEH XOOUMb NPOZPAMMUDYEMbIT
Konmponaep, obecneuugaionull B03MOJICHOCHb
ocyujecmansime paspaboOmyy npocpammiozo Kooa,
UCnONbL3YS UHCMPYMEHmAapuil cped paspabomKu
Urduino IDE. ITpozpammupyemulii Konmpoanep 00NxHCeH
0becnevusams annapamnyio U nPo2pammyio
coemecmumocmo ¢ deMeHmHuol 6Q30M, 6x00usell 6
cocmag Habopa. IIpoepammupyemblii KOHmMponiep
Qonxcen codepcams credyroujue unmepgeiicel:
yugposeie u ananozogvie nopmer — He menee S0wm,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.

[ Ipozpammupyemolii KOHMPOANEP OONHCEH COOEPHCAMb
unmepgeiic (O NOOKAIOYEHUs NPUBOOO8 U OAIMYUKOE
Po6OMOmMexXHULEeCK020 Habopa), peanus3o8anHslil Ha
Gaze wiunot RS-485 — ne menee 1 2um.
WpozpaMMupyeszﬁ KOHMPOJNEp QONNCEH COOEPIICamb
CUnOBOL NOpM O NOOKTIOYEHUS GHEULHEU HAZPY3KU UNU
Momopog — ne menee 2uum. B cocmas Habopa oonicen
8X00UMb MOOYNIb MEXHUYECKO20 3PEeHUs] — He MeHee
luim. Mooyns mexnuueckozo 3peHus 00nxceH
0becneyusams GOIMONCHOCMb KOMMYHUKAYUY C
ananozuunsLMu MOOYIAMU NOCPEICMGOM WUHbL 11a base
nocredosamenvroco unmepgpetica ¢ yensio danvHetiuten
nepedauu pe3yiomamog UsMepeHuti 2pynnst Mooyneil na
YIpasnsIoyee BuINUCTUMENbHOE YCMPOIICHBO,
nookmouennoe k 0annou wiune. Mooynbs mexnuueckozo
Bpenun onxceH 0Oecnevusame 603MONCHOCIMG
ocyiecmensine HACMPOUKY MOOYISL MEXHUYECKO20
Bpenus - HacMpoLKy sKcnosuyuy, bananca 6enozo,
YY8EMOPAZHOCIMHBIX COCMABTIOUWUX, NAOUA0U
oOHapysicusaemotl o6racmu U306padCeHUs, OKPY2rocmu
06Hapydcusaemott obnacmu u306paxNcenUs, NON0NICEHUE
0bnapysicugaemuix obnacmen OMHOCUMENbHO Opy2
Opyea. Modyns mexnuuecko2o 3peHus 00NCeH
0becnewusamey 803MONCHOCHb HACMPOTIKY HA
o0Ho8pemeniioe obHapydcenue ne menee 10 pasnuunpix
06beKkno6 8 cexmope 0630pa, a Makce He menee 5
cocmagHbix 00bEKMOB, COCMOSWUX U3 He meHee 3
paznudHbLx 2paghuteckux npumumueos. Moodyne
Imexnuueckozo 3penus oonxcen o6aadamo
scmpoennvimu unmepgeiicamu — USB, UART, [-wire
TTL, I2C, SPI 0ns KoMMyHUKayuu co GHEUHUMU
nookouaemuimu yempovicmgamu.”

"Obpazosamenvrbiii Habop dondicer bbims
npednasiaven 0N usyieHus 0CHo8 paspabomxu
npoepammupyembix mooeneti A8MmoHOMHbIX MOOUNbIIBIX
pobomos. B cocmas nabopa 001x4CHO 8X00Umb!
KOMIIEKIN KOHCMPYKIMUGHBIX INEMEHMOE U3 NAACMUKA G
Kkonuuecmee ne menee 1000 wm., uncmpymenm ona
pabombl ¢ KpenesdCHLIMU KOMROHEHMAaMU, CePEONpUEo0
c 6cmpoennol cucmemot ynpasneHus,
0becneyusaiouyeil 06PAMHYIO C8A3b NOTONHCEHUIO,
CKOpOCHIU U Hazpy3Ke - He MeHee 4 wim., nynvm

O6pazosamenvhbill
KOHCIPYKMOP ¢
KOMNIEKMOM OQMYUKOE8

Habop 6.00
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HanmenoBanue
obopynosanust (PBI10O)

KpaTkne npuMepHble TEXHHYECKHE
xapakrepuctuku (PBI1O)

Ennnuna

lynpaenenus — He Mexee lum, 0amyuk KacaHus — He
rweuee [ wm., damuux ygema — ne menee lutm, damuyux
IMAaKMUNbHO-CEHCOPHBILL CO CBEMOOUOOHBIM MOOYIEM —
He menee | uim., Kamepa ¢ 03MOICHOCbIO
00HOBPEMEHHO20 ONPedeneHUs HECKONbKUX YBemo8 — He
Menee | wm., akkymynamopnas Gamapes — ne menee |
wm. B cocmag nabopa oonxcen exooums
lpobomomexnuueckuii konmpoanep — ne menee luim.
Pobomomexnuyeckuii konmpoinep doadxcen obnadams
ecmpoennvim yeemuoim XK osxpanom u ecmpoentsim
UHEPYUOHHBIM OAMYUKOM. Pobomomexnuieckutl
KoHmpoanep OonxiceH umems e menee 12 nopmos 0as
100KNIOYEHUS BHEULHUX YCMPOUCIE U ROPM OIS
yemanoexku Kapmel namamu. B cocmae nabopa donocen
BX00UMb NPOSPAMMUPYCMBLI KOHMPOATED — He MeHee
Twm. TTpozpammupyemblii KOHMPOAREP OONNHCEH
mpedcmaensme coboli ycmpouicmso, obecnevusaiouyee
803MODICHOCHIb OCYIYeCMBASIMb PA3PUBONKY
MPOSPAMMHO20 KOOQ, UCHONBIYS UHCHIPYMEHMAPUIL cpeod
paspabomxu Arduino IDE. [Ipoepammupyembiii
konmponnep Oondicen obecnevusames annapamuyio u
NpOZPAMMHYIO COBMECMUMOCMb C SNeMeHMHOU 6A301,
lexo0auyeii 6 cocmaeg nabopa. [poepammupyemeiil
KOHIMPONEP O0MACEH COOEPHCAMb Cedyioujue
unmepgeticol: yuposvie u AHANO208ble NOPMbL — HE
wenee S0wm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. [Tpozpammupyemulii KOHmMpoanep 00ndiCeH
codepacams unmepgeic O ROOKTIOUeHUSL RPUBOO08 U
Oamuuxog pobomomexnuyeckozo Habopa— ne menee 12
wim."”

H3MepeHus|

N

KoJinyecTno

3D nputimep
npogheccuoHanvHbll

"Tun npunmepa: FDM, FFF mamepuan (ocnognoi):
\IPLA xonuvecmeso neyamarowjux 2on068oK. ne menee 1
ppabouuti cmon: ¢ nodozpesom padouas obracme (XYZ):
om 300%300%400 mm makcumanvuas ckoOpoCcmb
neuamu: ne menee 150 mm/cex munumanshas moayuna
cnos: He bonee 20 MKM 3aKpbImblli KOPHYC. HANUYUE
oxnaxcoenue 3onvl nevamu: Hanudue"

1.00

Vlabopamopnbiii
KOMAIEKC 025 usyuenus
pobomomexruxu, 3D
MOOEeTUPOBANHUSL U
HPOMBIUTIEHHOCO
ousaiina

"Humepgpeiic nooknouwenusi: USB Flash Kanubposra
nnamgpopmer: IHlonyasmomamuueckas Konuuecmso
conen Ha neyamaiouell 2onosre: om I wm
\Munumanenan monyuna cros: = 0.01 u < 0.05 mm
uamemp conna: > 0.3 u < 0.5 mm Maxcumanenas
memnepamypa nesamaiouyeii 2onosku: > 250 apao. C
Oxnanxcoenue 30nel newamu: [gyxcmoponnee
Maxcumanenass memnepamypa naamegpopmer 0ns
neuamu:< 150 epao. C Tun nnamgpopmer 015 nevamu:
\odoepesaemas coemnaa Ha 3axcumax, uxcupyemas
na niamghopme Hanuuue saxpeimozo kopnyca: Hem
Dopmam ¢paiinog ons newamu. GCODE Tun
ynpasnenus npunmeponm: Haneno ynpasnenus c
Oucnneem na kopnyce yempotcmea Tun
HanpasAIoWUXx: KOHCMPYKYUOHKBIT npoune Pyunoi
3D cxanep. Tounocme ckanupoganus: > 0.05 u < 0.1
fww Cropocmb CKAHUPOGAHUS], MIH. MOYeK/cex: > 2
Dopmam coxXpaneHua pe3ynomamos CKaHUPOGaHUA.
vrml, ply, obj, stl Bosmoosicnocmp ckanuposanus g
yeeme: [Ja Haruuue cencoprozo skpana: nem Jnuna
USB-nposooa:> 3 m Texuonozus 3D-ckanuposanus:

um

1.00
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n/n

HaumenoBanue
obopynosanus (PBI1O)

KpaTkue npumepHble TeXHH4ecKne
xapakrepuctuku (PBIIO)

Ennauna
H3MepeHust

KoJimyecTrso

Onmuyeckasn 3azpy3xa npecemos (uabionos) ckanepa:
nanuyue Qyuxyuu nocmobpabomxu: Obpesxa modenu,
Pazoenenue modenu ha omoenvuble wacmu, Yoanenue
WHLHUX 2iemenmos, Yoanenue omgepcmutl, co3oanue
homopeanucmuunoti mexcmypsl, cpaguenue 3D
wmodeneii mesicdy cobotl, usmepenue pazmepos modeneti
CeUEHUAMU 8 PYUHOM pedcume, dkchopm cevenui 6 XLS
\lTpoepammuce obecneuenue dns cozdanus modeaei
Wmemodom homoepammempuu: nanuue Ynpaenenue
nosopomuwim cmonom no Wi-Fi: JJa Munumansroe
accmosnue ckanuposanus: <25 cm”

3D cxanep pyunot
npogeccuoHanbHbil

"Cencop ne menee I wm. Texnonozausn ckanepa
Onmuueckas Tun ckanepa Pyunoti Munumansroe
ipaccmosue 00 obvexma ne 6oage 100 mm,
Paspewenue ckanupoganus 0o 768 eoxceneti Ckopocme
cxanupoganus 6onee 2 000 000 mnn/cex Cencophvii
prpan Hanuuue Tounocme ckanuposanus 0,072 - 0,26
wm. [{semnoe ckanuposanue Haruuue I'enepayus
mexcmypol memooom omozpammempuu Hanuuue
IMunumansnetii pasmep ckanupyemozo obvekma He
6onee 100 mm MaxcumanvHoril pazmep ckanupyemozo
obvexma ne menee 3000 mm Tlpozpammiioe
obecneuenue Ha pycckom aseike Hanuvue
IToddepacueaembie popmamsr s3xcnopma patinos PLY,
STL, OBJ, VMRL [[nuna USB npogoda ne menee 3m
Peaicum cenancusanus mooenu Hanuyue Peocum
ABMOMAMUYECKO20 YOANEHUS TUULHUX SNEMEHMO8
\Hanuuue Pescum yMeHbueHus NOTUZOHATbHOCHIUY
modenu Hanuuue Pexcum obpesku modenu Hanuuue
\Peoicum sblpasHusanus Mmodenu no nrockocmu Hanuuue
Pesrcum yemparenus dvipok ¢ modenu Hanuwue Peocum
aAGIMOMAMUYECKO20 PA30eNeHUA MOOETU Ha OMOENbHbIE
STL paiinet Hanuuue Peoicum macuimabupoeanus
woodenu Hanuuue Peoicum usmepenus pasmepos cevenus
modenu naockocmoio Hanuuue Sxcnopm ceuenuil
modenu nrockocmoio Hanuwue Peoicum cpagrenus 3D
modenett meacdy coboti Hanuuue Pescum 2enepayuu
nnockotl epanu npu obpeske Hanuuue Coxpanenue
QHHBIX CKAHUPOBAHUSA € ¢hatln (3anucy
nocnedosamenvHocmu) Hanuuue Yoanenue kaopog u3z
nocnedosamenviocmu Hanuvue [lpozpamma no
omozpammempuu Hanuvue"

uim

1.00

Cmon nogopomnvtii 01
3D ckanepa

"[Mogopomnwniii cmon Onsi 3D cKaHUPOBARUA U
omoceeMmku Jluamemp nOGOPOMHO20 CIMOAA He MeHee
600 mm MakcumaneHas ocesas nazpyska Ha
nogopomuerii cmon ne meree 150 k2 Munumanvuerii wae
nogopoma re menee lepadyc Ynpasnenue no USB.
wanuuue Ynpaenenue no Wi-fi: nanuuue 3adanue yana
nosopoma 0nst Kaxicoo2o waea: Hanuyue 3adanue
lepement naysel Mexcoy wazamu: Hanuuue 3adanue
ppemenu 3a0epoicKu neped CIMapmom: HaTuvue
\Pezynupogra cxopocmu épawyenus: Haruuue Pegepc
epawenus: naruwue Memannuueckuii koprnyc Haruuue
\LImamue ons 3D ckanepa, cosmecmumblil ¢ nouyuet

i

"3 D ckarep pyunou npogheccuoHanvHblll

uim

1.00

HanmeHoBanue pazgena:
"KomMnbloTepHoe
00opynoBanue”

i




n/n

HaumenoBanne
o6opynosanus (PBI1O)

KpaTtkue npumephble TEXHHYECKHE
xapakrepuctuku (PBI1O)

Enunvna
U3MEpPeHHs

MOHHWCCTBO

V{oymﬁyk Tun 2

"Qopm-paxmop.: Hoymbyk,; Kecmias,
HeomKouaemas kiaguamypa.: Hanue, [uazonans
brpana: ne menee 15,6 owiimos;, Paspemenue sxpana:
e menee 1920x1080 nuxceneti; Konuuecmso soep
npoyeccopa: om 4, Koauuecmeo nomokos: om &,
Bazoeasn maxkmogas uacmoma npoyeccopa: e Mexee
2,4 I'Ty, Makcumanvuas maxmogas wacmoma
npoyeccopa: ne menee 4,1 I'lTy, Ksw-namame
npoyeccopa: om 8 M6, Obvem onepamusHol naMsmu.
om 8 I'6, Obvem noodepricugaemols OnepamusHo
namamu (014 GO3MOICHOCTU PACUUPEHUA). HE MEHee
24 I'batim; Ob6vem nHakonumenn HDD: om 1 T6 (unu
SSD: om 256 I'6);, Huckpemnas eudeokapma: Hanuuue
Obvem navamu gudeoxapmel: ve menee 6 ['6 Tun
namamu guoeokapmer: ne xyoice GDDR6 Bpewms
asmonomuoli pabomer om bamapeu: He Meiee 3 Yacos;
\Bec HoymbyKa ¢ yCmaHOGNeHHbIM AKKYMYTIAMOPOM: HE
ponee 2,4 k2, Brnewnuii unmepgpetic USB cmanoapma
He nuoice 3.0: He menee 08yx c80600HbIX. Brewinuil
unmepgeiic LAN (6 ciyuae omcymemeausa na kopnyce,
npedocmasnsme Ethernet aoanmep USB-RJ-45);
\Hanuuue mooynei u unmepeiicog: HDMI;
\becnpogodnas cease Wi-Fi: nanuuue ¢ noodepiickou
cmanoapma [EEE 802.11n, unu cospemennee; Web-
wamepa: nanuuue; Pycckas packnaoka knaguamyper.
wanuuue, Manunynamop ""merus"": nanuuue,
[Ipedycmaro8neHHas onepayuosHas cucmema ¢
epaghuueckum nonb3068aMenLCKUM UlIMepPeticoMm,
0b6ecnevusaroyas pabony pacnpocmpan el
0OPA308aMENLHLIX U 0OUECUCEMHBIX NPUTONHCCHUTL.
Hanuiue"

um

13.00

MDY (npunmep, ckanep,
konup) mun 1

"Habop gynuxyuii: npunmep/ckanep/xonup; CHITY g
cocmase yempoticmea unu CHITY cosmecmumas ¢
MDY ¢ komnaexme nocmasku,; [lewams yeemuvix
usobpascenuil. mpebyemcs; Maxcumansueiii popmam
mevamu: A3, c MaKCUMANBHBIM PA3Pewi eHueM nevamu.
e xyorce 4800x1200dpi; Cropocme nevamu: He Menee
15 cmp/ymun; Dynkyus agmomMamuiecKkou
logycmoponnell newamu - Hanuyue, DPYyHKyus newams
6e3 noneil: nanuyue;, Pyukyus becnpogoono2o

Tucnaedi Onst 0moOpaXceHus UHQOpMayuu: Hanuyue,
IToooepaicka OC Windows, Mac OS, i0S, Android:
Wanuuue;, Humepgheiicot nookniouenus USB, RJ45:
manuue”

nodknouenus, kaxk munumym Wili u AirPrint: nanuuue;

uim

1.00

HaumeHoBanue pazjena:
"IpeszenraunoHHoe
o6opynosanue”

\HumepaxmugHuiii
KOMNIEKC C

GO UCTUMETILHBIM
OIOKOM U MOOUNDHBIM
Kpennenuem

"Hnmepakmuenulii KOMINEKC C BbIYUCAUMENbHBIM
OIOKOM U MOOUNLHBLM KpeneHuem 0omice
COOMBEMCMEO8AMb CIEOYIOWUM MEXHUYeCKUM
impebosanusim: Paimep ouazonanu. He menee 74
0101iM06; Paspewienue sKkpana no 20pusoHmani: He
Wwenee 3000 nuxceneti: Pazpewienue sxpana no
eepmuxanu: ne menee 2100 nuxcenen; [loddepoicka
paspeuenus 3840x2 160 nuxceneti (npu 60 I'y): oa;
Hanuvue acmpoeHnoii aKycmuyeckou cucmemsl. 0a;
\Konuyecmeo mouex kacanua: ne menee 20; Bvicoma

uim

1.00

|
i
i
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HanmeHoBanune KpaTkue npyuMepHbIe TEXHHYECKHE Ennnnna

oGopynosauus (PBI1O) xapaktepucrukn (PBI1O) u3MepeHms KouraecTso

cpabamvisanus cencopa Om nOBEPXHOCMU 3KPAHA. He
Oonee 3 munnumempos;, Bpemsa omrnuxa cencopa
Kxacanus: He bonee 10 muucekyno; Bempoennvie
byrryuu pacno3nagarus 06bexmos Kacanus. 0a;
(Konuuecmgo nodoepoicugaemslx CINUiycos
0OHOBpemenHo:! He menee 2, Bosmodcnocmp
nooxmoyenus k cemu Ethernet nposodneim cnocobom:
0a; Boamoocnocms nodkmouenus k cemu Ethernet
Oecnpoeoonbim cnocobom (Wi-Fi): da; Boamosrcnocme
UCHONIb308AHYUS TIAOOHY 8 KAYECIMEE UHCIMPYMEHMA
cmupanus: da, Hanuuue unmezpupogantozo oamyuxka
oCaely eHHOCMU 051 ABMOMAmMUYecKol KOppekyuy
ipkocmu nodcgemiu: oa, Hamnuuue dhynxyuu
6ecnpoeoOHON Nepeday U300paAdNCeHUs ¢ YCHPOUCMG
na baze OC Windows: da; Hanuuue Qpynxyuu
becnpoeoOHOT nepedauy U300paNCEHUs C YCMPOUCME
na 6aze OC MacOS: da, Hanuue ynxyuu
HecnposoOHOT nepedayu U300padNCenust ¢ yCmpoucme
Ha 6aze OC i0S: 0a; Hanuuue ynxyuu becnpogoonoii
nepedayu uzobpadicenus ¢ yempoticms Ha 6aze OC
Android: 0a; Bosmoscnocme yoanennozo ynpagnenus u
wonumopunea: 0a;, Hanuuue kpennenus 6 komniekme.
0a; Hanuyue cnoma na xopnyce 0s ycmanoexu
DOROAHUMENBHO20 BLINUCTUMENLHO20 DIOKA. O,
Maxcumanbnulii noddepoicugaemulii 06vem
onepamusHol namAmu OONONHUMENbHOSO
goivucIUmMensHo20 baoka: ne menee 8 I'6;
\Makcumanbuetii noddepacueaemvblii 06veM HaKonumens
DONOTHUMENBHO20 BLIYUCIUMENLHO20 BAOKA: HE MeHee
128 I'6; Pazvem 011 nOOKIOUeHUs. OONOTHUMENbHO20
sbLYUCIUMENbHO20 BAOKA € KOHMAKIMAMU
BACKMPONUMAHUSA BLIYUCIUMENLHO20 BAOKA OM
lBCcmpoentozo 610Ka NUMAHUA UHMEPAKMUEHOSO
KOMAPIEKCa U KOHMAKMAMU ONif ROOKTIOYEHUA
yugposozo sudeocucnana u USB ons nooknwyenus
cencopa kacanua: Hatuuue, [Ipoussooumensuocme
npoyeccopa OONOTHUMENBHOZO BLIYUCIUMEIbHO20 DIOKA
(zrauenue noxazamens « CPU Marky» no mecmy
« Desktop CPU Perfomance»
ttps. /fwww. cpubenchmark.net/desktop. html unu no
imecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html): ne menee
7000 eounuy, Paspewenue Ha suixode gudeoaoanmepa
@bryucaumensHo2o baoka npu pabome ¢
UHMEPAKIMUGHBIM KOMINEKCOM: He menee 3840 x 2160
nukceneti npu 60 I'y; Hanuuue y Oononnumensnozo
bluUCAUMeNbHo20 OaoKka becnposoonozo mooyns Wi-Fi
ﬁe Huxce 802.11a/b/g/n/ac; Maxcumanehviil yposens
uLyMa npu pabome OONOAHUMENBHO20
goiunuciumenvrnozo 6aoka. ne bonee 30 0bA; Hanuyue ¢
KOMITeKME MOOUTbHO20 MEMALTUYECKO20 KPEenIeH s,
0becneutsanye2o 803MONCHOCHIb HANObHOU
CIMAHOBKU UHINEPAKIMUBHO20 KOMHIEKCA, C
NEPEOGUNCHOU KONECHOU OA301 U BOZMOIICHOCMbBIO
uKCcayuy Kojec ONst UCKIIOYeHUs. HENPOU3BONbHOZ0
Osuorcenus; lpedycmarnognennas onepayuoHHas
cucmema ¢ epaghuueckum noib306aMeNsCKUM
unmepeticom, obecneyugaiowasi padomy




/1

HaumenoBanue
obopyaosanus (PBIIO)

KpaTKue IIpUMEPHLIC TEXHHYCCKHE

Envnuna

xapakrepuctuku (PBITIO) H3MepeHuUst

KonugecTso)

pacnpocmpaneHHbLx 00pas3oeamensHeIx u

b1y ecucmemublx npuioscenull. nanuyue, Oyukyus
epaguuecko20 KOMMEHMUPOBANUS HOGEPX
pOU3BONBHOZ0 UI0OPANCEHUS, @ MOM HUCHE OMm
ibu3UNeCKU NOOKIIOHEHHO20 UCMOYHUKA 6UOCOCUSHANA.!
Hanuuue; Hnmezpuposaunviil 6 NOI63064AMenb CKUll
uHmepgenc Gynkyuonan npocmompa u pabomel ¢
ipainiamu ocnosrvix popmamos ¢ USB- naxonumeneii
wiu cemegozo cepgepa: Hanudue; Hnmezpuposanneie
cpedcmea, obecnevugaiowjue credyiowull (PYHKyuoHan:
— CO30AHUE MHOZOCMPAHUYHBIX YYeOHbIX 3anmuil ¢
UCNONLI0BAHUCM MEOUAKOHMEHING PASIUYHBIX
hopmamos, — co30anue HAONUCET U KOMMEHMAPUEs
MOBEPX 3aMYUCHHBIX NPUNOICEHUTI, — PACHO3HABAHUE
pucyp u pykonucrozo mexcma (pycckut, aHenutickuti
F36IKY), — HanUMUE UHCMPYMEHMOE PUCOGAHUS
peoMempuyeckux Gueyp u nunuil. Bempoennuie
hynryuu: — eenepamop cayuaiinvix yucen, —
KanbKYIAMOp, — SKPAHHAS KIAGUAMYpa, — maumep, —
PeOaKmop MamemMamuuecKux. popmyn. Snexmponneie
WMamemamu1eckue UHCMpyMeHmbl: — YUPKyIb, —
2ONbHUK, — NUHELKA, — mpancnopmup. Peoscum
«Benou QOCKUY ¢ BO3IMONCHOCMBIO CO30AHUS 3AMEMOK,
pucosanus, pabomul ¢ mabnuyamu u pagurkamu;
Hanuuue. Hmnopm gatinos popmamos: PDF, PPT,
PPTX"

——

HanmMeHoBaHue pazaena:
" JlononHUTETBHOE
o6opynosanue"

HaumeHnoBaHue pazaena:
"Mebep"

Komnnexm mebenu

"Vuebnas mebenv: cmon-mpancghopmep-mpaneyus 12
wm cmynvs 12 wm mebenv 0nsa nedazoca: cmon 1 uim,
cmyn 1 wm "

KOMNIEKm

1.00

HaumeHosanne HanpaBhaenust: "Mobuavnas paspaboma

"

HanmenosaHue pazgesna:
"Tlpodunbuoe
obopynoBanye"

\Hoymbyx mun 1
(Pabouee mecmo
nedazoea)

“"©opm-pakmop.: Hoymbyk, Pasmep Ouazonanu: ne
wmenee 15.6 oiotimos, Paspewenue sxkpana: Full HD,
Quad HD unu Ultra HD; O6wuii o6vem
VCIMAHOBNEHHOTI ONEPAMUBHOU NAMAMU. He MeHee §

[ 6aim; MaxcumansHeti o6wuil noddeprcueaemolil
06vem onepamugnot namsmu. ne menee 16 I'oaiim,
Obwem SSD naxonumens: ne menee 240 I'baim,
Fecnpogoounas ceasw: Wi-Fi; Konuwecmeo sacmpoentbix
6 kopnyc nopmos USB: ne menee 2, u3 komopwix He
wernee | donoicho beims USB gepcuu ne nuorce 3.0,
Paspewtenue 836-kamepel, Mnukcens: He menee (.3;
\Bcmpoennsiil mukpoghon; Knasuamypa ¢ packnaokou u
wapkuposkoii knasuu QWERTY/HI[VKEH;
Toooepocka cmandapmos 6ecnposoOHOl CBA3U.
802.11a/b/g/n/ac; pouszgodumenvrocms npoyeccopa
(3Hauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomances

hitp. /fwww.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynamopa moiuts 6
Komniekme. 0a, Ycmanoeiennan onepayuonnas

uinm

1.00

M
|
i
i




n/n

HanmeHoBaHue
ob6opynosanusi (PBITO)

KpaTkue npumepHble TeXHHYECKHE
xapakrepuctuku (PBI10)

Enxnanna
U3MepeHust

Konmm4vecTro

cucmema ¢ epaguuecKum nonb308amensCKuM
unmepgpeiicom, ceedenus 0 KOMmopom GKNOYeHbl 8
eOUHbLT peecmp pOCCULICKUX RPO2PaAMM O
3REKMPOHHBIX GbIYUCTUMENbHBIX MAUUH U 6a3 OaHHbIX,
Yemanoenennwviii naxem oguchozo npoepammuozo
0becnedenus, COBMECMUMO20 C YCMAaHOBNEHHOT
ONepayUOHHOT CUCEMOT, C6E0EHUS O KOMOPOM
GKII0UEHbI 8 eOUHBLIL peecmp POCCUTICKUX nPoepamMm OJisl
DACKMPORHBIX GLIYUCTUMENbHBIX MawiuH U 6a3 OanHbix."”

M®Y (npurnmep, cranep,
konup) mun 2 (Pabouee
ecmo nedazoza)

"Tun ycmpoiicmea: MrozogpyHkyuonanvtoe
vempoucmeo (M®@Y); Llgemnocms neuams: uepro-
Genas; Texnonozus newamu: snexkmpozpaguiecrkas
(nazepnas, ceemoouoonas), Popmam nevamu. ne
menee A4; Tun ckanupoganus:
npomaxcretii/nianuemnblll; Bosmooicnocme
cxanuposanus ¢ popmamax: He meree A4, Cnocob
noorkmouenusn: LAN, Wi-Fi, USB"

um

1.00

Hoym&yk mun [
(Pabouee mecmo
0byuanecocs)

"Qopm-pakmop: noymbyx;, Pazmep ouazonanu: ne
wenee 15.6 orwiimos, Paspeuwtenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii obvem
VCmaHoeneHHOT ONepamusHoll namamu: e menee 8

[ 6aiim; Maxcumaneneiti o6uyuil noooepaicusaemulii
06vem onepamusnoi namsmu: He menee 16 I'baiim,
Ob6vem SSD nakonumens: ne menee 240 I'baim;
\becnpoeoonas cease: Wi-Fi; Konuuecmeo ecmpoenubix
6 kopnyc nopmos USB: ne menee 2, uz komopuix ne
wmenee [ donoicno 6eime USB gepcuu ne nuoce 3.0;
\Paspeuienue 836-kamepul, Mnuxcenn. He menee 0.3;
\Bempoennuiii mukpogon; Knasuamypa ¢ packnadxkou u
maprupoexoii kiaguw QWERTY/HIJYKEH;

000epoicka cmandapmos 6eCnpoGOOHOT CBA3U:
802.11a/b/g/m/ac; Hpouszsodumensrocme npoyeccopa
(3nawenue noxazamensi «CPU Marky no mecmy « Laptop
& Portable CPU Perfomance»

http. /rwww. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue manunynamopa moiuis 6
Komnaekme: Oda;, YcmanosienHas onepayuoHHas
cucmema ¢ epagpuueckum nonb306amensCKuM
uHmeppeticom, ceedenusi 0 KOMOPOM GKIOYEHb 8
eOunbLll peecmp pOCCULICKUX NPOSPAMM 0I5
DACKMPOHHBIX GOIYUCTUMENLHBIX MAUWUH U 603 OaHHbIX,
Yemanosnennuiit nakem oQucHozo npozpammnozo
0becneyenus, COBMECIUMOZ0 C YCMaHOGIEeHHOU
lonepayuonHoli cucmemoil, c6e0eHUs 0 KOMOPOM
grAIOYEHBL 8 COUHBLIL peecmp POCCUTICKUX NPOZPAMM OJIA
DACKMPOHHBIX GLIYUCTUMENbHBIX MAWUH U 6a3 Oannbix.”

uim

12.00

\Haywnuxu (Pabouee
Wmecmo obyuarowecocs)

Tun. nonHopasmepule

um

12.00

ITranwem

{uazonane skpana: ne menee 10,47 orwiimos,
onepamugras namame. He menee 3 16, gec: ne bonee
600 cpammos

uim

13.00

IHanmeHOBaHMe pasiena:
"IIpe3eHTaLMOHHOE
obopynoBaHue"

Humepaxmuanutii
KOMMIIEKC C

BBl YUCTUM CNbHBIM
Or0KOM U MOBUILLHBIM

"HnmepaxmugHblli KOMIIEKC C BbIHUCTUMENbHBIM
O10KOM U MOBUNBHBIM Kpennenuem 00icel
coOmMBemcmaosame CaeoyIouuM MexXHU4ecKum

um

impeboganusim: Pasmep duazonanu: ne menee 74

1.00

|
|
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Ne HanmenoBaHue KpaTkue npumMepHbie TEXHHYECKHE Enunnna
Kosmaecrso
n/n o6opynoanns (PBIO) xapakrepuctuku (PBI1O) H3MEpEeHNst
Kpennenuem Or01imoe,; Paspeutenue skpana no 20pU3oHmMani: He

eree 3000 nuxceneii: Paspewenue axpana no
sepmuxanu: He menee 2100 nuxceneil; [Toooepocka
pazpeuwienus 3840x2160 nuxcenei (npu 60 ['y): da,
Hanuuue scmpoenHot akycmuyeckoll CUCIeMbL. 0a,
Konuuecmao mouek kacanus: ne menee 20, Boicoma
cpabamuiGaHUs CeHCOPA OM NOGEPXHOCIMU IKPAHA! He
Gonee 3 munrumempos;, Bpems omknuka cexcopa
kacanus: ne bonee 10 munnucexyno, Bempoennore
dyHkyuu pacnoznaganus obvekmos Kacanus: od;
Konuyecmeo noodepicueaemulx Cmuiycos
0OHOBpemenHo: He meHee 2; Bozmoocnocme
nookaouenua k cemu Ethernet nposoonvim cnocobom:
0a; Bozmoocnocms nodxkmouenus k cemu Ethernet
Gecnposoonbim cnocobom (Wi-Fi): 0a; Bosmodchocme
UCHONb308GHUS TAOOHY 8 KAYECMEE UHCIMPYMEHMA
cmupanus: da, Hanudue uHmezpupoeanHozo 0amuuxka
0Caely eHHOCIY OIS ABMOMAMUYECKOU KOppeKyuu
sprocmu nodcgemxu: da; Hanuuue gynxyuu
GecnposodHoll nepedavu u300pasicetus ¢ ycmpoucmas
na 6ase OC Windows: 0a;, Hanuuue Qynxyuu
6ecnposoonoll nepedayu u306padNcentis ¢ yempoicms
Ha 6aze OC MacOS: 0a; Hanuuue ynxyuu
GecnposoOHOT nepedayu u300paicents ¢ ycmpoucme
na 6ase OC i0S: oa; Hanuuue pynxyuu 6ecnpogoonoi
mepedauu uzobpaxcenus ¢ yempoicms Ha 6aze OC
WUndroid: 0a; Bosmooicnocmp yoaneninozo ynpasnenus u
wmonumopunea: 0a;, Hanuuue kpennenus 8 komniexme.
0a, Hanuyue cnoma na kopnyce 0as yCmanoexu
DONOIHUMENBHOSO ELINUCIUMENbHO20 DNoKa: 0d;
\Maxcumanshbiii noddepacusaemlii 06vem
onepamusHol NAMAMU OONOJHUMENbHOZO0

gy uCIUmenbHo20 baoka: ne mernee 8 I'o;
Maxcumanbuelii noddepocusaemoiii 00vem HAKONUMeNs
DONOAHUMENBHO20 GLINUCTUMENbHO20 BAOKA: He MeHee
128 I'6; Paszvem 01s nOOKAIOHEHUSL QONOTHUMENbHO20
BoIYUCIUMENbHO20 OIOKA ¢ KOHMAKMAaMU
DAEKMPONUMAHUS BbIHUCTUMENbHO20 BI0KA oM
6Cmpoeinozo GroKka NUMAaHUA UHMEPAKMUEHO20
KOMAIAEKCA U KOHMAKmMAamy 018 NOOKMNOYeHUs
yugposoeco sudeocucnana u USB dns nooknwyenus
cencopa kacanus: nanudue; [Ipousgodumensnocme
npoYeccopa OONOTHUMENbHO20 GBIYUCIUMENTbHO20 ONIOKA]
(snavenue noxkazamena «CPU Mark» no mecmy
«Desktop CPU Perfomancey
hitps.://'www.cpubenchmark. net/desktop. htm! wnu no
mecmy «Laptop & Portable CPU Performance»
hitps://www.cpubenchmark.net/laptop.html): ne menee
7000 edunuy, Paspewenue na suixode guoeoadanmepa
8oLy U CTUMENbHOCO OI0KA npu pabome ¢
UHMEPaAKMUGHBLIM KOMINEKCOM: He menee 3840 x 2160
nuxcenett npu 60 I'y; Hanuyue y dononnumensHozo
selyUCIUMENbHO20 ONI0KA becnpo8oon020 mooyasa Wi-Fi
e nuoice 802.11a/b/g/n/ac; Makcumaneneiii ypogens
uiyma npu pabome 0OROTHUMENBHOZO
sblucIUmenvo2o broka: He bonee 30 0bA; Hanuuue 6
KoMITIEKmE MOBUTbHO20 MEM AU ecK020 KpenaeHusl,
06eCcneuusaIoue2o 803MOICHOCHL HANORBHOT
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HaumenoBanune
obopyaosanns (PBI1IO)

Kparkue npumepusie TeXHHUECKHE
xapaktepucruku (PBI1O)

Eannnna
H3MepeHus

Kosinyecrno

VCImaHOBKYU UHMEPAKMUBHO20 KOMITEKCA, C
nepedguoCHOU KONeCHoU 6a30l U 803MOICHOCHIBIO
huxcayuu Konec 05 UCKTIOYEHUS] HeNPOUIGONBHOZO
Osuorcenus; [Ipedycmanosaennas onepayUcHHas
cucmema ¢ epaguyeckum nofb306amensCKum
unmepgeticom, obecnewusarwas pabomy
pacnpocmparnennsix 06paz08amenbHuIX U

0Oy ecucmemnblx nPUROdICeH. Hanuyne, Dyuxyus
epaguueckozo KOMMEHMUPOBAHUSA NOBEPX
IPOU3BONLHOZO UIOOPANCEHUS, 8 MOM YUCHE OM
busuyecky NOOKMOUEHHO2O UCTNOYHUKA BUOCOCUZHANA!
nanudue; Humezpupoganubuiii 8 NOIb306aAMENbCKU
unmepgeuc QyHkyuonan npocmompa u pabomet ¢
ipatinamu ocrogreix ghopmamog ¢ USB- nakonumenei
wnu cemegozo cepgepa: Hanuuue, Humezpuposanivie
cpedcmea, obechevugaroujue credylowutl PYHKYUOHAu:
(— CO30aHue MHO20CMPAHUYHBIX YUeDHbIX 3AHAMUL C
HCHONb308AHUEM MEOUAKOHMEHMA PASTUYHBIX
Ghopmamos, -— co30anue HAONUCEN U KOMMEHMAPUEs
nogepx 3anyujeHHbIX NPUNOJCEHUT], — PACNO3HASAHUE
)pueyp U PYKORUCHo20 mexcma (PyCekuti, QHanutCKul
S36IKU), — HANUYUE UHCMPYMEHMO8 PUCOBAHUS
Leomempuyeckux ¢uzyp u aunuil. Bempoennuvie
bynryun: — cenepamop caAyualiHbIX Yucen, —
KATbKYIAIMOP, — IKPAHHAR KIASUamypa, — matimep, —
peoaxmop mamemamu4eckux opmyn. InexmponHoie
Wamemamuyeckue UHCMPYMEHMbL: — YUPKYITb, —
Y206 HUK, — AUHElKa, -—— mpancnopmup. Peocum
«Oenot QOCKU» € BO3ZMONCHOCMBIO CO30QAHUSI 3AMEMOK,
pucosanus, pabomer ¢ mabauyamu u cpagukamu:
wanuyue. Hmnopm aiinos hopmamos: PDF, PPT,
PPTX"

(98]

HauMenopanue pazaena:
" JlonosHUTEIbHOE
obopynosaHue”

HanmeHoBaHUE pa3aena:
"Mebenn"

Komnnexm mebenu

"Yuebnaa mebenn: cmon-mpancopmep-mpaneyus 12
wim cmynest 12 wim mebens 0ns nedazoza: cmon 1 wim,
cmyn 1 wm"

KOMNJieKkm

1.00

Haunmenos

aHue Hanpapjenusi: "Ilpozpammuposanue na azvike Python"

a¥MEeHOBaHue pasjena:
"[IpodunsHoe
o0opyroBanHue”

\Hoymb6yx mun 1
(Pabouee mecmo
neoacoza)

"@opm-pakmop: noymbyk, Pazmep ouazonanu: ne
wmenee 15.6 owotimos; Paspewerue sxpaia: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
VCIAHOBNEHHOT ONePaMUSHOU namamu. He mexee 8
[ Gatim, Maxcumanvruiii 06uuii noodepicusaemviii
o6vem onepamusnol namamu. ie menee 16 I'oaim;
O6vem SSD navonumens: ne menee 240 I'baiim;
becnpogodnast cesize: Wi-Fi; Koauuecmeo scmpoenioix
8 kopnyc nopmos USB: ne menee 2, us komopwix ne
wenee 1 donocno boime USB eepcuu ne nuoce 3.0;
aspeutenue g36-kamepol, Mnuxcens: ne menee 0.3,
Bempoennetii mukpoghon; Knaguamypa ¢ packnadkoi u
wmaprupoexoii knasuw QWERTY/HIIYKEH,
1oodeporcka cmanoapmos becnpogoonol ceszu:

um

1.00

|
|
|
|
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!

n/n

HaumenoBanue
obopynosanns (PBI10)

KpaTkue npumMepHble TEXHHYECKHe
xapaktepucTuku (PBITO)

Eannnna
H3MepeHust

Koaunvecrso

802.11a/b/g/w/ac; IlpouzsodumensHocme npoyeccopa
(snauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomancey
http.//www.cpubenchmark.net/laptop.html). ne menee
5000 eounuy, Hanuuue Manunynamopa muiuis 8
Komniexkme: 0a;, Ycmanosaennas onepayuonias
cucmema ¢ zpaghuyeckum noab306aMeNbCKUM
UHmMeppelicom, ceeOeHUs 0 KOMOPOM BKIIIOYCHbI &
eOUNbLI peecmp POCCUTICKUX npoZpamm O
BACKMPORHBIX bIYUCTUMENbHBIX MAUUN U 63 OAHHBLX,
Yemanoenennviti nakem ogucHozo npoepammHozo
06ecneuenus, cOBMeCmuMo20 ¢ YCMAaHOGAeHHOT
ONEPayUOHHOI CUCMEMOT, CBEOEHUA O KOMOPOM
8KNI0YeHbl 8 OUHBLTL peecmp POCCUICKUX npocpamm 01
DIEKMPOHHBIX BLIYUCTUMETbHBIX MAWUH U 043 0anHblX. "

WEB-kamepa (Pabouee
Wmecmo nedazoza)

\Mukpopon: nanuuue, agmomamuyveckas hoKycuposra:
Hanuue

uim

1.00

MDY (npunmep, cxanep,
xonup) mun 2 (Pabouee
wmecmo nedaevea)

"Tun yempoiicmea: Mrnoco@ynkyuonansroe
yempoiicmeo (M®Y); Llsemnocms newames: yepro-
Genas; Texnonozus nevamu: snexmpozpaguyeckasn
(nasepuas, ceemoouoonas); Popmam nevamu. ne
wenee A4, Tun ckanuposanusi:
npomsachell/Ananwemniil;, Bosmoocnocme
ckanuposanus 8 hopmamax: ne menee A4; Cnocob
nooxnovenus: LAN, Wi-Fi, USB"

1.00

Hoymbyx mun |
(Pabouee mecmo
obyuaiowecocs)

"©opm-gpaxmop: noymbyk; Paszmep ouazonanu: ne
wenee 15.6 owtimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
VCmanosneHHOT ONepamusHoll namsamu.: He mMenee 8

[ batim; Maxcumanshbiii 00wuii noodepoicugaemplii
06bem onepamusHol namamu: ne menee 16 I'baiim;
O6vem SSD naxonumena: ne menee 240 I'baiim,
\becnpoeodnas ceasw: Wi-Fi; Konuuecmeo 6cmpoennslx
6 kopnyc nopmog USB: He MeHee 2, U3 KOMOPLIX He
wenee 1 oonoicno 6uime USB eepcuu ne nusxce 3.0,
\Paspewenue g36-kamepnl, Mnukcens: ne menee 0.3,
\Bempoennviti muxpogon; Kraguamypa c packnadkoti u
IMapKUposKoLi KNagui QWERTY/FIZI YKEH;
lloo0eporcka cmandapmog 6ecnposoOHOl C6A3U!
802.11a/b/g/m/ac; Tlpoussooumensnocms npoyeccopa
(snauenue noxazamens «CPU Mark» no mecmy « Laptop
& Portable CPU Perfomance»

http://www. cpubenchmark.net/laptop. html): ne menee
5000 edunuy, Hanuvue manunynamopa muiuts 6
KoMAEKme: 0a; Y Cmanoenennas onepayuorHas
cucmema ¢ epaguyeckum nob308amensCKum
unmepgheticom, ceedeHUs 0 KOMOPOM BKTIOUEHbL 6
eOunbLl peecmp pOCCUTICKUX NPOZpamm Ol
SNCKMPOHHBLX BLINUCTUMENLHBIX MAWUH U OA3 OAHHbIX,
Yemanoenennviil nakem oQucHozo npozpaMmuozo
obecneuenus, COBMECIMUMO20 € YCMAaHOGNeHHOU
OnepAYUOHHOU CUCINEMOT, CGEOEHUS O KOIMOPOM
BKIOYEHbL 8 eOUHBLT PEeCmP POCCUTICKUX NPO2PAMM OIS
DACKMPOHHBIX BOIYUCTUMENbHBIX MAWLUH U 6a3 Oannvix.”

wm

12.00

Haywnuxu (Paboyee
\Wwecmo obyuarouezocs)

Tun: noaHopasmepHuie

12.00

HawnmeHnoBaHue paznena:
"[IpeseHTallMOHHOE




n/n

HaumenoBanue
obopynoBanus (PBIIO

KpaTkue npumepHbie TeXnndeckne
xapakrepuctTuku (PBI1O)

Exnnuna
H3MepeH st

KonmyecTBo

obopynoBaHue"

Hnmeparkmughbiil
KoMnAeKC ¢
BbIYUCTUMETIbHBIM
OJIOKOM U MOOUTLHBIM
Kpennenuem

"HumepakmugHsill KOMIIEKC € BbIYUCAUMENbHBIM
010KOM U MOGUILHBIM KDERTEHUEM Q0ICEH
coomeemcmeogams C]l@()yIOWUM MEeXHUYeCcKuUm
mpeboganuam: Pasmep duazonanu: e menee 74
Or0iiMos, Paspeutenue 3Kkpana no 2opu3oHmanu. ne
venee 3000 nuxceneil. Paspewenue skpana no
gepmuranu: He menee 2100 nuxceneil; [Toodepocka
paspeutenus 3840x2160 nuxceneii (npu 60 I'y): oa;
\Hanuuue ecmpoenroi akycmu4ecko cucmemst: 0a,
Konuuecmso mouex xacanus: ne menee 20; Boicoma
CcpabamvieaHus CeHCopa OM NOGEPXHOCIU SKPAHA. He
bonee 3 munrumempos; Bpemsa omxnuxa cencopa
kacanus: ne 6onee 10 munnucexyno; Bempoennere
\QyHKyuU pacnosHasanus 00beKkmog Kacanus: 0a;
\Konuuecmso nodoepacugaemsrx CIMunycos
00HOBpeMEHNO. He MeHee 2; Boamodcnocme
nooknouenus k cemu Ethernet npogoonvim cnocobom:
0a; Boamooicnocmv nookmovenus k cemu Ethernet
Hecnposoduam cnocobom (Wi-Fi): 0a; Boamooicnocme
UCHOAb30BAHUSL NAOOHU 8 KAYECMBE UHCIPYMEHMA
cmupanus; 0a; Hanuuue unmezpuposannoco 0amuuxa
ocsewyeHHoCmY 0N ABMOMAMUYECKOU KOpPeKyuu
lpxocmu nodceemru. oa; Hanuyue gpynxyuu
becnposoonoll nepedayu u306padicenus ¢ ycmpoucme
Ha 6aze OC Windows: 0a;, Hanuuue ynxyuu
GecnposooHoll nepedayu u3obpadicenust ¢ yCmpoucme
Ha 6aze OC MacOS: 0a; Hanuuue ynxyuu
6ecnposo0iol nepedayu U306padicens ¢ yCmpoucme
Ha 6aze OC i0S: oa; Hanuvue ghyrnxyuu 6ecnpogooHoll
nepedaqu uzobpaxcenusn ¢ yempoticms na 6aze OC
ndroid: 0a; Bozmooicnocme yoanennozo ynpasinenus u
Wonumopunea: oa;, Hanuvue kpenneHusi 8 KoMuaexme:
0a; Hanuuue cnoma Ha kopnyce 0751 ycmaHo6Ku
DONOAHUMENTBHOZ0 BLIYUCIUMENBHO20 ON0KA. 04;
\Makcumanbuelii nO0Jepicugaemvlii 00vem
OnepamusHo namamu QOROJIHUMENbHOZ0
sy ycaumenbHo20 broka: He meree 8 I'6;
Maxcumanshetit noddeporcugaemulii 00vem HAKONUMENs
OOROTHUMENBHO2O BLINUCTUMENBHO20 OIOKA: He MeHee
128 I'6; Pazvem 0151 NOOKMIOUEHUA OONOTHUMENBHO20
BLIUUCTUMENbHO20 DIOKA € KOHMAKMAMU
DNEKMPONUMAHUS GLINUCIUHMENbHO20 BAOKA OM
BCMPOEHH020 DIOKA NUMAHUL UHMEPAKMUGH 020
KOMAAEKCA U KOHMAKMAaMU ONA NOOKMIOYEHUS,
yupposoeo sudeocuenana u USB 0ns nodkaoyenus
cencopa kacarus. Hanuuue, TIpoussooumensHocmy
Mpoyeccopa OONOTHUMENBbHO20 BLIYUCIUMENLHO20 OA0K
(snauenue noxazamens « CPU Marky no mecmy
« Desktop CPU Perfomance»
https://www.cpubenchmark. net/desktop. html unu no
mecmy « Laptop & Portable CPU Performancey
https://www. cpubenchmark net/laptop. html): ne menee
7000 eounuy, Paspewenue na guixooe sudeoaoanmepa
bl UCAUMENbHO20 6NI0KA npU pabome ¢
UHMEPAKMUBHBIM KOMANEKCOM: He menee 3840 x 2160
nurcenei npu 60 I'y;, Hanuuue y donoanumenvrozo

Uuim

Bbruucaumensto2o broxka becnposodnozo mooyns Wi-Fi

1.00




n/n

HaumeHoBanue
odopynosauns (PBIO)

KpaTkune npumMepHbIe TeXHUYeCKHE
xapakrepuctuxu (PBI10)

Exnauna
H3MEpeHust

Kosmmuecrno

e nuoice 802.11a/b/g/m/ac; Maxcumanvibiii yposens
uiyma npu pabome OOROTHUMENLHO2O0
soruucrumenvHozo bnoka: ne bonee 30 0bA; Hanuuue 6
KOMAREKmE MOGUTbHO20 MEMANTULNECKO20 KpEnnens,
0becnevusayeco 603MOICHOCMb HANONLHOU
VCIMANOGKY UHMEPAKMUGHO20 KOMANIEKCA, C
1epedsUACHOT KOeCHOT 6A30T U BOZMOICHOCBIO
puxcayuu konec 0N UCKTIOYEHUS. HeNPOU3BOIbHO20
0eudicenus; Ilpedycmanoenennas onepayuoHHas
lcucmema c epaghuueckum nonb308amenbCKUM
unmepeiicom, obechenusarwas pabomy
lpacnpocmpanenHblx 06PA308AMENbHBIX U

06U ecucmemHblx RPUNONCeHutll. Hanudue, OYHKYyuUs
epagduueckoe0 KOMMEHMUPOBAHUS NOBEPX
NPOU3BONLHO20 U30OPANCEHUS], 8 MOM YUCHE OM
pusuHecKuU NOOKTIOUEHHO20 UCHIOYHUKA GUOCOCU2IANa:
Hanuyue; HrumeepuposanHulil 8 NONb3080MeNbCKUl
unmeppetic pynkyuonan npocmompa u pabomer ¢

G avinamu ocnoervix popmamos ¢ USB- nakonumeneii
unu cemesozo cepgepa. nanuuue;, Humezpupogannoie
cpedcmaa, obecnevugaroujue credyIoyull (PYHKYUOHAN:
— CO30aHUE MHO20CMPAHUYHBLX YHEOHBIX 3AHAMUY C
LCHONIb306AHUEM MEOUAKOHMEHMA PAZIUYHBIX
hopmamos, — cozdanue nadnuceli u KOMMEHMapues
NOBEPX 3ANYLUJCHHBIX NPUIOACEHUT], — PACRO3HABAHUE
huzyp u pykonucnoco mexcma (Pycekitl, GH2IUNCK UL
A36IKU), —— HATUYUE UHCIPYMEHMOS PUCOBQAHUS]
eeomempuyeckux uzyp u aunuil. Bempoennvie
(DYHKYUU: — 2eHepamop CAYYAlHBIX uUcen, —
KANbKYNAMOp, — SKPAHHAA KNasuamypa, — maumep, —
ipeoaxkmop mamemamuseckux gopmyn. Inekmpontoie
amemamuyeckue UHCmpyMeHmbl: ~— YUPKYib, —
VZONbHUK, — JUHEUKa, — mpancnopmup. Pedxcum
«benott OOCKU» C BO3MONCHOCHBIO CO30AHUS 3AMEMOK,
pucosanus, pabomer ¢ mabruyamu u cpaguxamu:
nanuvue. Hmnopm gpainos ghopmamos. PDF, PPT,
PPTX"

HauMeHoBaHue pazzaena;
" JJONONMHHUTENLHOE
obopynoBanue”

HanmeHosanne pasgena:
"Mebenn"

Komnnexm mebenu

"Yuebnas mebenv: cmon yuenuveckuii 12 wm., kpecaa
komneiomepnvie 12 uum mebens 0na nedazoea: cmon 1
wim, cmyn 1 wim, cucmembt xparenusi. cmennaoic 1 wm”

KOMRAJEKIN

1.00

HaumeHoBanue

HanpapJenusi: "Kubdepeuzuena u paboma c onpiumu Oauusimu'

r

HaumenoBanue pasaena:
"IIpoduneHoe
GopynosaHue"

o

\Hoymoyx mun 1
(Pabouee mecmo
nedacoza)

"@opm-pakmop: noymbyx, Pazmep duazonanu: He
rweuee 15.6 drtimos; Paspewenue sxpana: Full HD,
Quad HD wnu Ultra HD,; Ob6wuii o6wem
VCIaHOBNEHHOU ONePamUEHOT RAMAMU: He MeHee 8
[6atim; Maxcumanvruiii 06wuil noddepicusaemolil
o6vem onepamusnoli namamu: ne menee 16 [6aiim;
O6wvem SSD naxonumensi: ve meree 240 I'baiim;
becnposooiias ceazb: Wi-Fi; Koauuecmeo scmpoenitix
6 kopnyc nopmos USB. ne menee 2, usz komopwix ue

1.00

'
i
i



HaumMenoBanue
n/n

o6opynoBanus (PBIIO)

KpaTkue npumMepHble TEXHHUECKHE
xapakTepucTuku (PBI1O)

Emnuuna
H3MEpeHHUst

Koan4ecTBO

wenee 1 donicto 6uime USB gepcuu ne nuoce 3.0,
\Pazpeutenue 836-kamepul, Mnukcene: ne menee 0.3;
\Bempoennoiii muxpogon, Knasuamypa ¢ packnadxoii u
mapiupoekoii knasuw QWERTY/HIYKEH;
[Too0epoicka cmanoapmog 6echpogoOHOU cesn3u:
802.11a/b/g/n/ac; Tpouseooumensiocme npoyeccopa
(3nauenue noxasamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»

http://www. cpubenchmark.net/laptop.html): ne menee
5000 edunuy; Hanuuue Manunynsmopa moluis 8
Komnaekme: 0a, YcmaHoeneHHas onepayuonHas
cucmema ¢ epaguyeckum noab308amebCKUM
uHmepgheticom, ceeOeHUsI 0 KOMOPOM GKIIOYEHbI 6
eQuHbLY peecmp POCCUUCKUX NPOZpamMm O
PACKMPOHHBIX BbIMUCIUMETbHBIX MAUUH U 6613 oallllblx,'
Yemanoenennetli nakem oghucHozo npoepammHozo
0becnevenus, coBMECINUMO20 C YCMAHOBNEHHON
ONEPayUOHHOL CUCIEMOT, CEEOEHUS 0 KOMOPOM
BKITIOHEHb 8 COUHBLY PEECP POCCUUCKUX NPOSPaMM ONA
JIEKMPOHHBLX 8bIYUCIUMENBHBIX MauuH U 6a3 oannuix. "

WEB-kamepa (Pabouege
Wecmo neoazoza)

Mukpoghon: nanuuue, agmomamuyeckas pokycuposKa:
Hanuyue

uim

1.00

Hoymbyk mun 1
(Pabouee mecmo
0Oyuaiowe2ocs)

"Qopm-ghaxmop: Hoymbyk, Pasmep ouazonanu: e
wenee 15.6 oiotimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wyuii obvem
VCmaHo8NeHHOU ONepamugHol namamu: He menee 8

[ Gaiim,; Maxcumansrbiii 06wl noddepaicusaemoiii
0b6vem onepamugnoli namamu: ne menee 16 ['baiim;
Obvem SSD nakonumens: ne menee 240 I'baim;
\becnpogoduas ceaze: Wi-Fi; Konuuecmeo ecmpoenubix
6 kopnyc nopmoe USB: ne menee 2, u3 KOMopuix 1e
wenee 1 donorcrno beime USB eepcuu ne nuoice 3.0;
\Paspeutenue 636-kamepuvl, Mnuxcenn.: He menee 0.3;
\Bempoenuuiii mukpogpon; Knasuamypa c packnadxoii u
wapkupoexoii knasuw QWERTY/HI[VKEH;
[To00epacka cmandapmos 6ecnpoBoOHO c8A3U.
802.11a/b/g/m/ac; Tpouzsodumenvrocmes npoyeccopa
(snauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue manunynsmopa Mmuiuib 6
KoMIeKme: O0a; Yemanoenenias onepayuorHas.
cucmema ¢ epaduieckum noab308ameNbCKUM
UHmMeEpPeticoMm, C8eOeHUs O KOMOPOM BKIIIOYEHYL 8
eOunblil peecmp poCccutiCKux npocpamm 0
DACKMPOHHBIX GLIYUCTUMENbHBIX MAWUH U 03 OAHHBIX;
Yemanosnennsiii nakem oucrozo npozpammuozo
0becneyuenus, cOBMeCmuMoz0 C YCHIAHOGIEHH O
ONEePAYUOHHOU CUCEMOTL, CBEOEHUS 0 KOMOPOM
BKNOYEHBL 8 €OUHBII PEECMP POCCUUCKUX RPOSPAMM Oisl
DJICKMPOHHBIX BLIYUCTUMENbHBIX Mauiun U 6a3 Oannbix.”

12.00

\Hayuwnuxu (Pabouee
mecmo obyuarowezocs)

Tun: nonHopasmepHoie

uim

12.00

HaumeHoBaHue pazzaeia;
"[Tpe3eHTalMOHHOE
o6opyaosanne"

Hnmepakmugnvtii
KOMNJIEKC C

"HnmepaxmugHvlii KOMAIIEKC C 8bIYUCTUMETIbHBIM

um

broKOM U MODULLHBIM KpEnNeHUEeM 00JIICeH

1.00
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HaumeHnoBanme
o6opynosanus (PBIT1O)

KpaTtkue npuMepHuIe TeXHHUECKHE
xapakrepuctuku (PBIIO)

Enpunna
H3IMEpeHus

KoJiH4ecTBO

GLIYUCTUMECTTBHDIM
OroKOM U MOBUNBHBIM
Kkpenaenuem

cooOmBemcmaogame CAeOYIOUUM MEXHUYECKUM
mpeboganusm: Pasmep ouazonanu: ne menee 74
Ortimos; Paspeutenue sxpana no 20pu3oHmani: He
enee 3000 nuxceneii: Paspeuienue skpana no
gepmuxanu: He menee 2100 nuxcenei; [Toodepoka
paspewrenus 3840x2160 nuxceneii (npu 60 I'y): oa;
Hanuuue 6cmpoerHol akycmuieckoli cucmemul: 0a;
Konuuecmso mouex kacanua: ne menee 20; Bvicoma
cpabamui8anus CEHCOPa OM NOBEPXHOCIU IKPAHA: HE
6onee 3 munnumempos, Bpems omxnuka cencopa
kacanus: ne bonee 10 muniucekynd; Bempoennoie
VHKYUYU PACNOIHABARUSA 00BEKMOG Kacanusa: 0a;
(Konuuecmso noddepoicusaemorx CIMUnYcog
00HO8peMenHo.! He menee 2; Bozmooscnocme
nooxmouenus k cemu Ethernet npoodnvim cnocobom:
0a; Bosmoscnocms nodkmoyenus k cemu Ethernet
becnposoonsim cnocobom (Wi-Fi): da; Bozmoocnocme
1CHONL30BAHUS TADOHU 8 KAYECMBE UHCHPYMEHMA
cmupanus: 0a; Hanuuue unmezpuposannozo oamuuxa
DCgely eHHOCHY 015 A8MOMAMUYECcKoll KOppexyuu
laprocmu noocgemxu. oa; Hanuuue dhynxyuu
becnpogoOHOU hepedayy U306paXNCcenUst ¢ YCmpoucme
na 6aze OC Windows: 0a;, Hanuuue ¢ynxyuu
becnpogOOHOT nepedayy u3oopadiCcenus ¢ YCmpoucms
Ha 6aze OC MacOS: 0a; Hanuuue ¢ynxyuu
becnpoeoonoil nepedadu u306padcenus ¢ ycmpoiicms
na 6aze OC iOS: 0a;, Hanuvue ¢ynxyuu 6ecnposodnoii
nepeoauu usobpasicenus ¢ yempoiicms na 6aze OC
Android: 0a; Bo3modcHoCmb YOaneHH020 ynpascienus u
wWonumopunza: 0a; Hanuvue kpennenus 6 komnnexme:
va; Hanuuue cnoma na kopnyce 013 ycmano8xku
OONOTHUMENBHO20 BLIVUCTIUMENBHO20 ONOKA: O,
\Maxcumansrviii noodepoicusaemvlii 00vem
onepamusHot NAMAMU OONOTHUMENbHO20

@by CIUmMenbHO20 Onoka: e menee 8 10,
\Makcumanenslii noddepicusaembvlit 00vem nakonumens
QONOTHUMENBHO20 BLIMUCTUMENLHO20 ONOKA: He MeHee
128 IT'6; Pasvem 015 noOKmioueHus 00ONOIHUMETbHOEO
6Bl UCTUMENbHO20 ONIOKA ¢ KOHMAKMAaMU
5ACKMPONUMAHUA BLIYUCIUMENLHO20 CIIOKA OM
GCMPOEHHO020 ONOKA NUMAHUS UHMEPAKIMUBHO20
KOMATIeKCA U KOHMAKMAMU 0151 NOOKOYEHUS
yugposozo sudeocuznana u USB 013 nooknioueHus
ceHcopa Kacanus: Hanuuue, [Ipouzgodumensrocme
npoyeccopa OONOTHUMENbHO20 BbIYUCTUMENbHO20 BN0K A,
(3nauenue noxazamensi «CPU Mark» no mecmy
«Desktop CPU Perfomancey
https://www.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
https.//www.cpubenchmark.net/laptop. himl): ne menee
7000 eounuy, Pazpewenue na gpixode sudeoadanmepa
bryuCIumensHo20 bnoka npu pabome ¢
UHIMEPAKMUBIBIM KOMAIEKCOM: He menee 3840 x 2160
nukcenet npu 60 I'y; Hanuuue y dononnumensiozo
gorunCIUmMeNbHO20 6a0Ka 6ecnpo6001020 MooV Wi-Fi
e nuoce 802.11a/b/g/n/ac; Maxcumanerviii ypogens
uiyma npu pabome QONOIHUMENLHO20

ebiyucIumenvro20 bnoka: ne 6onee 30 06A; Hanuuue ¢

'
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HanmeHnoBanue
obopyaoBanns (PBIIO)

KpaTkue npuMepHble TEXHHYECKHE
xapakTtepuctukH (PBI1O)

Eannnna
U3MepeHust

KosamuecrBo

KOMIIEKME MODUTEHO20 MEMANTUYECKO20 KPenaeHus,
0OeCHeyusaoez0 803MONCHOCMb HANONbHOU
VCIMAHOBKYU UHMEPAKMUBHO20 KOMINEKCA, C
nepedgUICHON KONECHOU 6a30ll U 803MOJICHOCMbIO
hurcayuu koaec Oisk UCKTIOYeHUS] HENPOU3BONbHO20
Osuxcenus; Ilpedycmanoenennas onepayuonnas
cucmema ¢ 2paguyeckum nob308amenbCKUuM
unmepgeticom, obecnevusarouyas pabomy
pacnpocmparentblx 06paA308aAMENbHBIX U
obugecucmemuvix npunodxcenuti: nanuuue; Pynkyus
epaguueckoz0 KOMMEHMUPOBAHUS NOGEDX
MpOU36ONLHO20 U30OPAdICEHUS, 8 MOM YUCIHC ON
huzuuecku NOOKMOYEHHO20 UCOYHUKA GUOCOCUZHANA!
Hanuwue; HumezpuposauHbiii 8 Nonb308amenbeKui
unmepelic PyHKyuonan HPOCMOmpa u pabomsl ¢
hatinamu ocHosmnblx popmamos ¢ USB- nakonumenei
wiu cemesozo cepgepa: Hanudue, Humezpuposannuie
cpedcmea, obecneyusaroujue creoViouuil YYHKYUOHWL
— CO30aHUE MHO2O0CMPDAHUYHBIX YYeOHbIX 3AHAMUU C
UCNONb306AHUEM MEOUAKOHMEHMNA PASIUYHBIX
popmamos, — cozoanue Hadnucell U KOMMEHMAapues
nogepx 3anyujeHHbX NPUNOICEHUT, — PACNO3HABAHUE
hucyp u pyKonucnozo mekcma (pycckuil, aH2AIUUCKus
SI361K1L), — HATUYUe UHCMPYMEHNO8 PUCOBUTIU
eomempuyeckux guzyp u aunuii. Bempoennvie
lhyuryuu: — eenepamop cnyyaiHeix wucen, —
KaTbKYIAMOp, — SKPAHHAA Kiaeuamypa, — maumep, —
pedaKmop mMameMamuieckux Qopmyn. dnexkmponisie
IMameMamuyecKue UHCMpyMeHmel. — YupKyib, —
VeonvbHuk, — nunetixa, — mpancnopmup. Peowcum
«6eN10t QOCKUY C BO3IMONCHOCMBIO CO30AHUSL 3AMEMOK,
pucosanus, pabomuvl ¢ mMabAUYaAMU U 2PAPUKAMU:
Hanuyue. Hmnopm gaiinos gpopmamos: PDF, PPT,
\PPTX"

(VS

HanmenoBanue paznena:
" JlononHuTENbHOE
obopynosaHue"

HaumeHoBaHUe pa3jena:
"MebGenn"

Komnnexm mebenu

"Vyebran mebenv: cmon yuenuveckuti 12 wim., kpecia
komneromepnuvle 12 wm mebens Ons nedazoza: cmon |
wm, cmyn 1 wm, cucmemvl Xpanerus: cmeanasc | wm

"

KOMNieKm

1.00

’

Hanmenosanue paznena;
"I IpodunbHoe
obopynoBaHue"

HaunmenoBanne nanpasnenus: "Arzopummura u j1o2uka’

o

Hoyméyx mun 1
(Pabouee mecmo
neoazoea)

"Qopm-paxmop: Hoymbyk, Pasmep duazonanu: ne
wenee 15.6 owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCMaHOBAEHHOU ONepamusHoOl namsimu. He Menee 8
[6atim; Makcumanbhuiil 06upuii no0depiCUBaeMolli
0OveM onepamugHot namamu. He menee 16 [oaum,
O6vem SSD naxonumens: ne menee 240 'baiim,
becnposoonas cease: Wi-Fi; Konuwecmeo ecmpoenHuix
6 kopnyc nopmog USB: ne menee 2, uz komopeix He
menee | 0omncno bvimev USB eepcuu ne nudice 3.0;
\Paspewenue 836-kamepor, Mnuxcenv: ne menee 0.3,

uim

1.00




Z

Haumenosanme
n/njo6opyaosanusi (PBI10)

KpaTk#e npaMepHbIE TeXHHYECKHE
xapaktepuctuki (PBIIO)

Ennnanna

Kosmmyecrso)

Bempoennwiti mukpoghon; Knasuamypa ¢ packnaokoii u
wapkuposkoii knasuw QWERTY/HIL[YKEH;
ITod0epaicka cmandapmog becnposodHotl ces3u:
802.11a/b/g/n/ac; ITpouseodumensvrocmy npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptoq
& Portable CPU Perfomancey
\http://www.cpubenchmark.net/laptop. html): ne mence
5000 eounuy, Hanuyue manunynamopa muiuto @
Komniekme. 0a; Ycmanoenennasn onepayuonHas
cucmema c epagpuueckum nONL306aMENLCKUM
uHmMepQeicom, CReOCHUs 0 KOMOPOM GKIIOUEHbL 6
eOuHbILl peecmp POCCUUCKUX NPOZPamMM OIS
PAICKIPOHHbLX GbIYUCUMETbHOLX MAULUH U 6as daHHbIX;
Yemanoenennoii naxem ogucnozo npozpammuozo
obecneuenus, coBMeCmumMo20 ¢ YCMan08aeHHOU
OnepayuoOHHOU CUCIMEMOT, CBEOCHUS 0 KOMOPOM
BKIIOYEHbI 8 COUHBLT PEECHD POCCUNCKUX NPOSPUMM OIS
DACKMPOHHBIX GbIYUCTUMENbHBLY MawitH U 0a3 oannvix.”

u3mMepenus
BLELS

WEB-kamepa (Pabouee
Mecmo nedazoza)

\Muxpoghon: Hanuuue, asmomMamuyeckas oKycuposra:
Hanuuue

1.00

Hoymbyx mun 1
(Pabouee mecmo
oGyuaiowezocs)

"Dopm-ghaxmop: noymbyk, Pasmep ouazonanu: ne
enee 15.6 owiimos; Paspewenue sxpana: Full HD,
guad HD wnu Ultra HD; O6wyuit o6vem
VCImaHOGeHHOTL ONEePaMUSHOU NAMAMU. HE MeHee 8
[ baiim; Maxcumansnuii 0bwyuil noddepoicusaemvlii
00vem onepamugnon namamu: ne menee 16 I'baim;
O6vem SSD naxonumens. ne menee 240 I'baiim;
\becnpogodnas cesse: Wi-Fi; Koauuecmeo scmpoenHvix
6 kopnyc nopmos USB: ne menee 2, uz komopuix He
wenee | oonorcno betme USB sepcuu ne nuoice 3.0,
\Paspewsenue ga6-kamepol, Mnurcenw: ne menee 0.3;
\Becmpoennwiii mukpoon; Knasuamypa ¢ packnadkoti u
mapxuposkoii knasuw QWERTY/HITYKEH:;
Tlo00epoicka cmandapmos 6ecnpogooiio ceasu.
02.11a/b/g/n/ac; [Ipoussodumenenocme npoyeccopa
(3nauenue noxasamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»
http.//www.cpubenchmark.net/laptop. html): ne menee
5000 edunuy;, Hanuwue manunynamopa Muiuis 6
Komnaekme: 0a; YCmaHoGneHHaA onepayuorHas
CUCMEMA ¢ Spaghuieckum Nnob306amensCKuM
uHmepgheticom, ceeOeHUss 0 KOMOPOM GKIIOYEHDBL 8
€OUHbLL peecmp POCCUICKUX NPO2PaMM Qs
BAEKMPOHHBIX GbIYUCTUMENBHBIX MAWUH U 63 OGHHBLX,
Yemanosnennoiii nakem ogucrozo npoepammiozo
obecneuenus, CoBMeCmuUMoz0 ¢ YCMaHOBAeHHOT
oNnepayuonHHoll CUCMEMOT, CBE0eHUs O KOIMOPOM
BKIIOYEHbL 8 eOUHBILL peecmp POCCUUICKUX nPOepamMm O
DIEKIMPOHHBIX GLIYUCTUMENbHBIX MAUUH U 6a3 Oannvix.”

12.00

Haywnuru (Pabouee
wmecmo obyuaroweeocs)

Tun: noanopasmeproie

wm

12.00

HammvenoBanue pasaena:
2 "Ipe3eHTallMOHHOE
obopyaoBanue”

WKOMHIJIEKC ¢

HumeparkmuGHblll

GbIYUCIUMENDHBIM
ONOKOM U MOBUIBHBIM

"HHnmepakmugHelil KOMIJIEKC C 8blYUCTUMENbHBIM
O10KOM U MOBUTLHBIM KPeneHUuem O0NINCEeH
coomeemcmgoaams CreQYIOUUM MEXHUYECKUM

mpeboganuim: Pasmep ouazonanu: ne menee 74

utm

1.00




Ne HanvenoBanue Kparkue npumepHbie TEXHHYECKUE Exnnnua
KosnuecTBo
njobopyaosanus (PBIIO) xapaktepucTuku (PBITO) H3MepeHust
KpenneHuem or01imo8; Paspewenie 3kpana no 2opu3oHmani: He

wmenee 3000 nuxceneti: Paspewienue 3xpana no
sepmuranu: ne menee 2100 nuxceneil; I1oodepoicka
paspewenun 3840x2160 nuxcenei (npu 60 ['y): da;
\Hanuyue gcmpoennotl akycmudeckol cucmemsl. 0d;
\Konuuwecmseo mouex xacanus: ne menee 20; Beicoma
cpabamul8anus, CeHcopa On NOGEPXHOCMU IKPAHA. HE
bonee 3 munrumempos, Bpemsa ominuka cencopa
kacanus: He 6onee 10 munnucexkynd; Bempoeniie
dyHKYUU pacnoznaganus 06veKmog Kkacanus. Od,
Konuuecmao noodepoicusaemptx cmujiycoe
ooHospemenno: He menee 2; Boamoxcnocme
nodrmovenus k cemu Ethernet npogoonvim cnocobom.
0a; Bosmosxcrnocme nodokmouenus k cemu Ethernet
becnpogoonsim cnocobom (Wi-Fi): 0a; Bosmoownocmb
UCHONb308AHUS TAOOHU 8 KAYECIBE UHCMPYMEHMA
cmupanus: 0a; Hanuuue unmezpuposarnozo oamyuxa
ocseuyenHoCmu OISt aBMOMAMUYECKOl KOPPeKyul
sprocmu nodceemxu. 0a; Hanuuue dryncyuu
6ecnposodnoli nepedaui U306padcenus ¢ ycmpocma
Ha baze OC Windows: 0a; Hanuvue yikyuu
OecnpoBOOHOT nepedadu U300padNcens ¢ ycmpoucms
Ha 6aze OC MacOS: da; Hanuuue ynxyuu
6ecnpo8oOHOU nepedauy U300PaNCeHUs C YCMPOUCcma
Ha 6aze OC iOS. 0a; Hanvue dynkyuu 6ecnpogooHotl
nepedauy usobpascenus ¢ yempoiicme Ha 6aze OC
Undroid: oa; Bo3moscHOCHb YOAIEHHO20 YAPAGHEHUs U
monumopunea: oa;, Hanuuue kpennenus 8 Komniexme:
0a, Hanuuue cnoma na xopnyce 01s yCmaHosKu
DONONHUMENILHO20 BLINUCTIUMENbHO20 broKA: 0a;
\Makcumansieiii noddeporcugaemoiii 0bvem
onepamusHol naMImu OONOIHUMENbHO20
gbIYUCAUMENbHO20 OnoKka: He meHee 8 16,
IMaxcumansnuiti noddepoicusaemolii 06vem nHakonumens
QONOHUMENTBHO20 BLIYUCTUMENbHO20 ONOKA: He MeHee
128 I'6; Pasvem Ons noOKmoyenust QONOJIHUMENbHOSO
GLLYUCIUMENbHO20 BNIOKA C KOHMAKMAaMU
DREKMPONUMAHUS BLIYUCTUMENLHO20 OIOKA OM
GCMPOEHHO20 OGR0KA NUMAHUA UHMEPAKMUBHOSO
KOMANEKCA U KOHMAKmMamu OJis ROOKIOHEeHUSA
yughposozo sudeocuznana u USB 0ns nodxniovenus
ceHcopa kacanusi. narudue; Tlpoussooumensrnocme
npoyeccopa OONOIHUMENbHO20 GbIYUCTUMENbHO20 00K
(3nauenue noxazamens « CPU Marky» no mecmy

« Desktop CPU Perfomancey

https.//www. cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html): re menee
7000 edunuy; Paspeuwienue na 6vixode udeoadanmepa
ebrutCIUmMenbHO20 6noka npu pabome ¢
UHMEPAKMUGHBIM KOMINIEKCOM: He meHee 3840 x 2160
nukceneti npu 60 I'y; Hanuuue y dononnumensnozo
gbruuCcIUmenbHo2o 6roka becnposodHoz0 mooyna Wi-Fi
e nuxce 802.11a/b/g/n/ac; Maxcumanvuwlii ypogers
uyma npu pabome OOROAHUMENLHOSO
Bbiyycumenvro2o 6noxa: ne dbonee 30 0bA; Hanuuue 6
KOMRAEKmEe MOOUIbHO20 MEMANTUNECKO20 KPENIeHUS,
0becneutsaruezo GOIMONCHOCIb HANOILHOT

i




Ne HaumenoBanue Kparkne npumepuble TeXHUYECKHE Enunnna Koamuecrsol
n/njo6opyaosauus (PBI1O xapakrepuctuku (PBI1O) U3MepeHusi
VCIMAaHOBKYU UHMEPAKMUBHO20 KOMPIEKCA, C
nepeosulCHON KONECHOU DA30T U 803MONCHOCNbIO
purcayuu konec O UCKTIOYEHUS HENPOU3BOTLHO2O
Osuoicenus; [Ipedycmanognennas onepayuonHan
cucmema ¢ epaguueckum NOIb308AMENLCKUM
unmeppeticom, obecneuugarouas pabomy
%acnpocmpaHeHHbzx obpazosamenvHubix U
obwecucmemnpix npunodcenuti: Hanuyue; Qyuxyus
epaphuLecKo20 KOMMERMUPOBAHUS NOGEPX
NPOU3BONLHOZO UIOOPANCCHUA, 8 MOM YUCTE OM
DuszuiecKy NOOKNOUEHHO20 UCMOUHUKA GUOCOCUSHANA:
wanuuue;, Himezpupoganuulii 6 nOIb3068AMENbCKUT
unmepgpeiic Qynxyuonan npocmompa u pabomul ¢
D ailnamu ocnosubix popmamos ¢ USB- naxonumeneii
N cemesozo cepeepa: nanunue; Hnmezpupogannvie
cpedcmea, obecnevugaiowue credyiouus QYHKYUOHAL:
— C030aHUe MHOSOCMPAHUYHBIX YueOHbIX 3aHAMUL C
UCHONbI0EAHUCM MEOUAKOHMEHMA PATULHBIX
hopmamos, — cozdanue nadnuces U KOMMEHMAPUes
NOGEPX 3GNYUJeHHBIX NPUTONCEHUT, — PACRO3HABAHUE
huzyp u pykonucnozo mexcma (pycckuil, aHeauucKuil
M3bIKU), — HATUYUE UHCIMPYMERTNOG PUCOSAHUS
ceomempuueckux uzyp u aunuii. Bempoenroie
@yﬂkuuu: — 2eHepamop CAYYaUHbIX Hucesn, —
KANbKYAAMOpP, — SKPAHKASA Kiasuamypa, — maiimep, —
peoaKmop Mamemamuieckux popayn. dnexmponnvie
IMamemamuyeckue UHCMpyMeHmol, — YUPKYib, —
200bHUK, — JUHElKd, — mpancnopmup. Pedxcum
«6en01l QOCKU» € BOMONCHOCMBIO CO30ANHUS 3AMEMOK,
pucosanus, pabomel ¢ MabIUYAMU U PAPUKAMU:
nanuuue. Hmnopm chaiinos popmamos: PDF, PPT,
PPTX"
HaumeHnosaHue pasnena:
3 |"JlononHUTENLHOE
obopynoBaHue"
4 HanmeHoBaHve pasnena:
"Mebenp"
Yuebnan mebens: cmon yuenuveckuti 12 wum., kpecna
rKOMnJleKm Mmebenu ’xomnbiomepubze 12 wum mebenv Ons nedazoea: cmon 1 | komnnekm 1.00
wm, cmyn | wm, cucmemul xpanenus. cmeanaxc 1 wm
Haumenosauue nanpasnenus: "Ipozpammuposanue na asvixe Java"
alMEHOBaHUe pazaena: ; : :
1 "Tlpodunsuoe
obopynoBanue”
HaumenosaHue paznena: ; ;
2 ['TIpe3eHTalUOHHOE ' '
obopynosaHue"
HauMenoBaHpe pasaena: ;
3 "JlononHurenbHoe |
obopynosanue”
4 HanmMeHoBaHuE pa3acna; |
"Me6enn" ,
HanmenoBanue nanpapaenus: "Cucmemuoe aomunucmpuposanue’
HanmenosaHue pazaena: b
1 ['IIpodunsHoe ‘ ‘
o6opyaoBanue”
) HavmMeHoBaHue pa3fena: o

" [IOMOTHUTEILHOE




n/n

HanmeHoBaHue
obopynosanusi (PBIIO)

KpaTkne npuMepHble TEXHHYECKHE
xapakrepuctuku (PBIIO)

Enuanna
H3MepeHust

KonunuecTBo,

o6opynoBaHue”

[9%]

HaumernoBanue paznena:
"Komnbroreproe
o0opynosarue”

HaumeHoBaHve pasacna:

4 ["[1pesenraunonHoe
obopyroBanue”
5 HaumenoBaHMe pa3pena:

"Mebenn"

HawnmenoBanne HanpapJieHusi: "' Pa3padomxa supmyaabHoll 4 QONOJAHEHHOR PeaibHOC

mu ”

IHaumenoBanwe paznena:
"[Ipo¢uibHoe
obopynosaHue"

Cmayuonapielii
Komnvromep mun 1

ITpoyeccop: ne menee 6 soep, 12 nomoxos, Taxmosas
yacmoma: He menee 2,8 I'Ty, Taxmosas vacmoma 6
peorcume yexopenusa: e menee 4,2 [2y, Obvem koui-
namsimu npoyeccopa: He menee 12 M6, Onepamusnas
namame.: He menee 16 I'6;, Obwém naxonumensa SSD: ne
menee 256 I'6; O6vém naxonumens HDD: ne menee |
16, Taxmogas yacmoma gudeoxapmul: He menee 1,5

Komnelomep mun 2

wacmoma: ne menee 2,4 I'l'y, Taxmosas vacmoma 6

s wm 1.00
(Pabouee mecmo [Ty, O6vém namsmu eudeokapmol. e meiee 4 10;
nedazoea) ITopmur USB 3.0: nanuyue, Hopmer USB 2.0: nanuuue;
[ Tpedyemanosnennas OC ¢ epaduveckum
nonb308amensckum unmepgeticom, obecnevugaoujasn
pabomy pacnpocmpanenHblx 00paz0eamensHeIX U
06w ecucmemnbIX NPUROJNCeHUll. mpebyemcs;
Manunynsimop muna muluib, K1aguamypa: Haaudue.
\Monumop (Pabouee .
P ( Jluazonans. He menee 27 0l0UMO6 wm 1.00
\mecmo nedazoza)
WEB-kamepa (Pabouee |Muxkpogon: nanuiue, agmomamuyeckas poKycuposxka. wam 100
mecmo nedazoza) Hanuuue '
\Habop ¢pynryuii. npunmep/ckanep/xonup;, CHIIY &
cocmase yempoticmea unu CHITY coemecmumas ¢
MY 6 komnnexme nocmasxu, Ilewame ygemuulx
uzobpascenuli: mpebyemca, Maxcumanonuii popmam
neyamu: A3, ¢ MaKCUMANbHBIM pazpeutenuem nevamu.
ne xyorce 4800x1200dpi; Cropocme newamu: e meree
MDY (npunmep, cxanep, % P P .
15 emp/mun, @ynkyus agmomamuveckon
xkonup) mun [ (Pabouee y wm 1.00
0gycmoponne nevamu - Hanuvue, DynKkyus nevams
Mecmo neoazoza) .
6e3 noseti: nanuiue, Pynkyus 6ecnposoOH020
nooKmoYenus, Kak munumym WiFiu AirPrint: nanuyue;
{ucnneil 0ns omobpaxcenus ungopmayuu: Hanuvue;
IToooepacka OC Windows, Mac OS, i0S, Android:
manuuue; Humepdeticor nooxmovenua USB, RJ45:
Hanu4ue
Cmayuonapnoe nooxmovenue k I1K: namuuue, 61600
\Inem supmyanohoii Ha coOCMEeHHbI SKPAH: HATUYUe, KOHMPOJNEPbL. He
peanrsHocmu Wenee 2 uimyk, 6HeutHue Oamyukiy. He MeHee 2 WMy,
npogeccuonanpHull IMPeKUHZ 8321A00; HATUNUE, BCMPOCHHBLE HAVULHUKU wm 1.00
(Pabouee mecmo Hanuuue, yzon obsopa: ne meree 100 zpadycos,
nedacoza) uacmoma obnosnenus: ne menee 90 I'y, paspeutenue:
He menee 1440%1600 ona kavicooeo nasza
mamue i KpenneHus |,,
Pezynuposka evlcompl: Hanuyue, gicoma.: He meHee 2
GHEUHUX OaMYUKOG
\Mempo8, 603MONCHOCTb YCMAHOBKU EHEUWHUX OaMYUKOE um 2.00
(Pabouee mecmo N "
WinemMa GUPMYabHOl pearbHOCy. HATuuue
nedacoea)
Cmayuoraphblii UTpoyeccop: ne menee 6 s0ep, 12 nomoxos; Taxmoeas m 12,00

[P——




Ne HaumenoBanne Kparkue npumMepHble TeXHHYECKHE Eannnna K
0JINYECTBO)
n/m o6opynosanusi (PBIO) xapakrtepuctukn (PBITO) H3MepEeHHs!
(Pabouee mecmo pesrcume yexkopenusi: He meree 3,6 Iy, Obvem kous-
oOyuaowe20cs) namsmu npoyeccopa: ne menee 8 Mo, Onepamugnas
namame: He menee 8 ['6; Ob6vém naxonumena SSD: ne
menee 128 I'6, Obvém naxonumens HDD: ne menee
500 I'6, Taxmosas uacmoma GUOCOKAPMbL. He MeHee
1,2 I'Ty; O6vém namamu eudeokapmol. ne meHee 4 16,
IIpeoyemanosnennas OC ¢ epaguneckum
nOMb306aMENbCKUM UHMEPPEUCOM, 0becne usaolyas
pabomy pacnpocmpanenneix 06pa306AMENbIbIX U
00w ecucmeMHbIX NPUTOdCEHUN. mpebyemcs;
\Manunynsimop muna Mluds, KIA8UAMypa: Hanuvue.
Mouumo;: (PaGouee luazonans: ne menee 24 d10iimos wim 12.00
mecmo obyuaionyezocs)
Hayuuurcu (PaGouee Tun: noanopasmepmvie uim 12.00
Wecmo obyuarowyezocs)
"Cmayuonaproe nooxniovenue k [1K: nanuuue, 8v1800
Inem eupmyanvHoti Ha cobcmeenHbitl 3KPAaH. HATUYUe, KOHMPOJAEpyl: He
peansHocmu wenee 2 wmyx, @Heutnue OamuuKy: He meHee 2 wmyx,
npogeccuonansulii MpEeKune 832180a: HANUYUe, 6CMPOCHHBIE HAYULHUKU. wm 2.00
(Pabouee mecmo Hanuuue, yzon ob63opa: He menee 100 epadycos,
obyuaiouezocs) wacmoma obrnoagnenus: e menee 90 I'y, paspewenue:
ne menee 1440x1600 das kascdozo 2naza”
[ IImamus Ons kpennenus |,
SHCULHI: OamHKOs Pezynupogra gvicomvl: Hanuuue, 8biCOMA; He MeHee 2
IMEmpos, BO3MOJICHOCb YCMAHOBKU GHEWHUX OAMYUKOE wm 4.00
(Pabouee mecmo g "
ULLeMA BUPIMYAIbHOU PeaIbHOCIMUL: HATUYUe
obyuaiowezocs)
Hanmenopanue pasaena:
2 ["ITpe3eHTallMOHHOE l
o6opynosanue”
Humepakmuaioiti KOMRIEKC C GblHUCIUMENbHBIM
0.10KOM U MOGUNBIBIM KDENACHUEM QONICEH
COOmMEemcmeo8ams CAeOYIOUUM MEXHUHECKUM
mpeboganusm: Pasmep duazonanu: ve menee 74
dr0iimos, Paspeuierite sKpana no 20pUOHMAIU: He
wenee 3000 nuxceneil: Paspewienue skpana no
sepmuranu: e menee 2100 nukcenen; I1odoepicka
paspewenus 3840x2 160 nukceneii (npu 60 I'y): oa;
Hanuwue ecmpoennoi akycmuyeckoti cucmemsl: 0a;
Konuuecmao mouex kacanus: ne menee 20, Boicoma
cpabamuieanis ceHcopa Om NOBEPXHOCMU IKPAHA: He
bonee 3 munnumempos, Bpems omxnuka cencopa
\HrmepaxkmugHwotil xacanus: He bonee 10 munnucexyno;, Becmpoennore
KoMAIEKC C hynxyuu pacnoznasanus 06veKmos Kacanus: 0a,
GOIYUCTIUMENbHBIM (Konuuecmao noddepicusaemolx CUNYCo8 wm 1.00

OnOKOM U MOOUTLHBIM
Kpennenuem

00HO08pemenno: ne menee 2, Bosmooicnocmo
nookniowenus k cemu Ethernet npogoonvim cnocobom:
0a; Boamooicnocme nodkmovenus k cemu Fthernet
Gecnposoonvim cnocobom (Wi-Fi): da; Bozmooicnocmy
UCHONIL308AHUS TAOOHY 8 KAYECMEe UHCMPYMEnma
cmupanus: da;, Hanuuue unmespupoganiozo Oamyurka
oceeeHHOCMU 0N A8MOMAMUYECKOl KOpPeKyuu
laprocmu nodcsemru. oa; Hanuwue pynkyuu
becnpoodnol nepedavyu u306paXcenus ¢ yempoucmes
Ha 6aze OC Windows: 0a;, Hanuuue ynxyuu
ecnpogoonoll nepedayu uzobpaicens ¢ ycmpoucms
Ha 6aze OC MacOS: da; Hanuuue pynxyuu
becnpog8odnol nepedayy uz06paxcenust ¢ ycmpoucma
wa baze OC i0S: oa; Hanuuue dynxyuu becnpogodnoi




n/m

HaunmenoBaHnue
obopynosanus (PBIIO)

KpaTkune npumepHbie TEXHHYECKHE
xapakrtepuctuku (PBIIO)

Exunnna
H3MEpPEeHHUst

KoJimuecTso|

nepedauy usobpazcenus ¢ yempoiicme na 6aze OC
Android; oa; Boamodicnocme y0anenno2o ynpagieHus u
Wonumopunza: 0a;, Hanuuue kpennenus 6 Komniexkme:
0a, Hanuuue cnoma wa kopnyce 015 yCManoGKu
QOROHUMENBHOZO GLIYUCTUMENLHO20 BIOKA: 0a;
\Maxcumansuorii noodepacusaemelti 06vem
onepamusHou namamu OONOTHUMENBHOZ0
BoruucaumenvHozo baoka: ne menee 8 10,
Maxcumanenviii nodoeporcusaemuiii 06vem Haxonumens
I0ONCAHUMENBHO20 BLINUCIUMENbHO20 BAOKA: HE MeHee
128 I'6; Pazvem 011 noOKmoYeHUss QONOTHUMENIbHO20
BBLUUCAUMENBHO20 OI0KA C KOHMAKMAMY
DAEKMPONUMArUA BBIYUCTUMENLHO20 BA0KA Om
BCMPOEHH020 BAOKA NUMAHUA UHMEPAKMUBHOSO
KOMMTEeKCa U KOHRMAKIMAMU 0151 NOOKIOYeys.
yughposoeo gudeocucnana u USB ons nooxkniouenus
cencopa kacanus: nanuuue; Ilpouseooumenvnocme
npoyeccopa 0ONOTHUMENBHOSO BEINUCTUMENbHOZO BII0KY|
(3nauenue nokasamens « CPU Mark» no mecmy
«Desktop CPU Perfomance»

https://www. cpubenchmark.net/desktop.htm! unu no
mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html): ne menee
7000 eounuy, Paszpewenue Ha gbixode gudeoadanmepa
poLuUCIUMEnbHOZO0 6noka npu pabome ¢
UHmMepaKmusHoIM Komnnekcom: He menee 3840 x 2160
nuxceneti npu 60 I'y; Hanuwue y oononnumensrozo
BbIUUCIUMENbHO20 BIIOKA 6eChpo800H020 MOy Wi-Fi
e Huorce 802. 11a/b/g/n/ac; Maxcumansuuiii yposens
wiyma npu pabome OONOAHUMENBHO2O
gbluucaumensho2o 6noxa: ne bonee 30 0bA; Hanuuue s
KOMATIEKME MOBUTbHO20 MEMAIIUYECKO20 KPeNIeH U,
0becneyusaueco 603MOHCHOCHb HANOLHOT
YCIMAHO0GKU UHMEPAKMUBHO20 KOMPNEKCA, C
nepedsuICHON KOIECHON BA30 U 803MOICHOCMbIO
purcayuu konec ONA UCKTIOHEHUS HENPOU3GObHO20
Ocudicenus, [pedycmanoénennas onepayuoHHas
cucmema ¢ epaguueckum noib308amenbCKuM
unmepgbeticom, obecneyugaiouas pabomy
pacnpocmpanennsix 06paz06amensiuix u
obujecucmemubix npunodcenuil. Hanuvue, yHkyus
epaguuecko20 KOMMEHMUPOBATIUA NOGEPX
NPOU3BOILHOZ0 UZ0BPANCEHUSA, 8 MOM HUCTE OM
husuueck ROOKNOYEHHO20 UCMOYHUKA BUOCOCUZHANA:
wanuuue; Humezpuposanuvlii 6 NOMb306amensCKUl
unmepgeiic Qynxkyuonan npocmompa u pabomel ¢
paiinamu ocroeneix opmamos ¢ USB- naxonumeneil
unu cemegozo cepgepa: Hanusue; Humeepuposannvie
cpedcmaa, obecnevugaioumue Credyiomus QyHKyuonan:
— CO30aH1te MHO2OCTPAHUYHBIX YYEOHBIX 3AHAMUI C
UCRONL308aHIEM MEOUAKOHMERMA PA3IUYHBIX
hopmamos, — coszdanue nadnucell u KOMMENMAPUEs
MOGEPX 3aNYIUYEeHHBIX NPUTONCEHUH, — PACNOIHABAHUE
USYp U PYKONUCHOSO MeKCma (pycckull, anaauiickui
F3bIKU), — HANUYUE UHCPYMEHMOS8 PUCOBAHUS
eomempuyeckux gueyp u aunuil. Bempoennvle
pynryuu: — 2enepamop cayuatinex yucen, —

ANLKYNIAMOP, — KPAHHAS KNAGUamypa, — maumep, —




Ne HaumeHnoBaHue KpaTkne npuMepHble TeXHHYECKHE Eannnna K
0JIMYECTBO,
n/njo6opyaoBanust (PBIIO) xapakTtepuctnku (PBIIO) H3MepeHus
OAKMOP MAMEMAMULECKUX (POPMYN. DAeKmponHbie
IMameMamuy eckue UHCMpPYMeHmbl. — YUPKYIb, —
yeonbHUK, — aunetika, — mpancnopmup. Pedicum
«Oen0ll QOCKUY C BOIMONUCHOCMbIO CO30ANUSA 3AMEMOK,
pucoganua, pabomul ¢ mabaUYaMu U epagukamu:
Hanuuue. Hmnopm gaiinos goopmamos: PDF, PPT,
PPTX
IHanMeHoBaHUe pa3nena:
3 ["JlomonauTensHoe ;
06opynosanune” )
4 IHanmeHoBaHWe pa3aena;
"Mebens" .
"Vyebnas mebenv: cmon-mpancopmep-mpaneyus 12
}Kozwnﬂexm Mebenu wm, cmynvs 12 wm mebenv 0151 nedazoza. cmon 1 wim, | komnnexm 1.00
cmyn | wim "
HanmenoBanue Hanpasiennsi: "3ona koarexmusnoi pabomat"
HanMeHoBaHue pazjena:
1 "l[Ipesenrtanuonnoe |
oGopynosanue”
K menesuzop mun | Juazonans 3xkpana: He menee 75 0w0timos wm 1.00
Yuusepcanonoe *
HaKknoHHOE HACMeHHOe
KpenieHue unu Cosmecmumocmeo ¢ KK-meneguzopom n. 1.1 wm 1.00
HanoabHAs MOOUTOHAs! |
cmotika
B ) Kauecmeo sanucu eudeo: ne nusice Full HD 1080p,
uoeoxamepa 0ns
. mampuya: ne menee 3 Mn, uacmoma kaopos — ne
mparcasyuil u . wm 1.00
suoCoCaIU wenee 30 fps ona Full HD 1080p, oucmanyuonnei
YoM YRPAGREHUS. HATUYUe
HanmeHnosanye pasnena: | |
2 |"KomnbloTepHoe
obopynosanue”
Dopm-paxmop, Hoymbyk, HKecmras, nHeomkmouaemas
krasuamypa. nanuuue;, Juaconanw 3Kpana: He MeHee
15,6 oiotimos; Paspewenue sxpana: ne menee
1920x1080 nuxceneii; Konuwecmso sadep npoyeccopa.
om 4, Konuuecmeo nomokos: om 8, Bazosasn
Wakmoem yacmoma npoyeccopa. ne menee 2,4 I'Ty,
\Makcumanvhas makKmogas Yacmoma Npoyeccopa. He
wmenee 4,1 [Ty, Kow-namame npoyeccopa: om 8 Mo,
Obwvem onepamugnot namsmu: om 8 16; Obvem
000 EPIUHCUBAEMOT ONEPAMUBHOT NAMAMY (0151
BO3MONCHOCIMY pacuiupenus): ne menee 24 [6aiim;
Obvem nakonumens HDD: om 1 T6 (unmu SSD: om 256
Hoyméyx Tun 2 [6); [duckpemnas suoeokapma. nanuyue Obvem “m 5.00

namsmu sudeoxapmor. He menee 6 16 Tun namsmu
gudeoxapmul. ne xyxce GDDR6 Bpema asmonomuou
pabomer om 6amapeu. e menee 3 wacos, Bec
HOYMOYKA € YCMAHOBNIEHHBIM GKKYMYISIMOPOM. He
bonee 2,4 ke; Brewnuii unmepgeiic USB cmanoapma
He nuoice 3.0: He menee 08yx c60000HbLX. Brewinull
unmepgetic LAN (8 ciynae omcymemeusn Ha kopnyce,
npedocmasaame Ethernet aoanmep USB-RJ-45);
Hanuuue modyneii u unmepgpeiicos: HDMI;
\becnpoeoonas cesaze Wi-Fi: nanuuue ¢ noodepoickoii
cmandapma IEEE 802.11n, unu cospemennee; Web-
kamepa: narusue; Pycckas packnadka Kiaguamypst:
nanuuue, Manunynamop "metus": nanuyue;




=

HaumenoBanue

obopyaosanus (PBIIO)

KpaTkue npuMepHbIe TeXHUYECKHEC
xapaktepuctuxku (PBI10O)

Ennnnna

nimepenust

KoJinuecTBo|

TTpedycmaroenennas onepayuoHHas cucmema ¢
epapuUecKuUM noNL308AMELLCKUM UHMEPDELCOM,
obecnevusalonas pabomy pacnpocmpaneHHslx
06paszosamenvHoIX U 00U ECUCTEMHBIX NPUNOHCEHUT!
Hanuue

[HavmeHoBanue paszaena:
"lllaxmaTHas 30Ha"

laxmamnas 30na

"Komnnexm ons waxmamuoi souvl. [laxmamer: 3 wm.
WAXMAMHbBLE YACHL 2JIeKMPOHHBIE. 3 wm, Cmoa 0Jis
waxmam: 3 wm, cmyn: 6 wim "

KOoMnjieKkm

1.00

IHaumMeHOBaHuWe pa3nena:
" JloTIoIHUTENBHOE
obopynosaHue”

il

HaumeHOBaHMe pasjena:
"MebGenp"

\Komnaexm mebenu

"emon-mpancghopmep-mpaneyus 12 wm cmennadic 4
wm wkagy Ons xpanenus 4 wm nyg) 12 wem cmyn 12
mm "

Komniekm

1.00

Haumenoranune nanparuenus: "Ilepconan"

HanmeHoBaHue paznena:
"KomnblotepHoe
o0opyznoBaHye"

ﬁﬂ

\Hoym6yx mun 1

Dopm-paxmop: noymoyx, Pasmep duazonany: ne
wmenee 5.6 dwiimos, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii obvem
VCman081eHHOU ONepamugHoLl NaMamu. He Mexee 8
[6aiim; Marxcumaneheiii 06wl noddepicusaemulii
0ObeM onepamuenoll namamuy. He menee 16 ['6aim,
Obvem SSD naxonumens: ne menee 240 I'baiim;
becnposoonasn ceaze: Wi-Fi; Konuuecmego ecmpoennoix
6 kopnyc nopmog USB: ne menee 2, us komopuix He
menee | oonacno 6uime USB sepcuu ne nuoice 3.0,
Paspewenue 836-kamepot, Mnuxcenv: ne menee 0.3,
Becmpoennwiti mukpogpon, Knasuamypa c packnaokou u
MADKUPOBKOT KNABUU QWERTY/ﬁU YKEH;
[IToodepoicka cmandapmog becnpogooiol cas3u.
802.11a/b/g/n/ac; Tlpoussodumensnocms npoyeccopa
(znauenue noxazamens « CPU Marky» no mecmy « Laptop
& Portable CPU Perfomancey

http. //'www. cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuuue manunynamopa muiutb 6
Komnaekme: 0a, Ycmano8neHnas onepayuoHHas
cucmema ¢ epapuyeckum noNb308amenbCKUM
unmep@elicom, ceedeHUs 0 KOMOPOM GKIIOYUEHb G
eOUHbBIT peecmp POCCULCKUX pOSPamMm 015
51eKMPOHHBIX GbIYUCTUMENbHBIX MAWUH U 6a3 OAHHBLX,
Yemanoenennwiti nakem ogucrozo npospammnoo
o6Gecneyenus, COBMeCmuMoz0 ¢ YCManoaieHHoU
ONEPAYUOHHOU CUCMEMOT, CBEOEHUS O KOMOPOM
BKNIOYEHBL 8 eOUHbII PEECMP POCCUTICKUX NPOSPAMM OIS
9.1€KIMPOHHBIX 8bLYUCTUMENBHBIX MAWUH U 63 OAHHBIX.

6.00

MDY (npunmep, ckanep,
Kkonup) mun 2

Tun ycmpoticmea: Muozodynxyuonansnoe ycmpoucmeo
(MDY); Llsemnocmo neuams: yepro-benas;
Texnonozust newamu: 1eKMpozpauyeckas (1azepHas,
ceemoouoonasn), Popmam nevamu. ne menee A4; Tun
CKAHUPOBAHUA: NPOMAICHBII/NAAHIL EMHbLT,
BO3MONCHOCHTb CKANUPOBAHUS 6 hopMmamax: He MeHee

44, Cnocob nookmouenus: LAN, Wi-Fi, USB

um

1.00




Eaunuua

Ne HanmenoBanue KparTkue npuMepHbIe TeXHHYECKHE .
Komuecrso
n/njobopynosanus (PBI1O xapakrepucrukn (PBIIO) H3MepeHust o
iHauMmeHoBaHue pasjaena;
2 | HomonnurebHoe i ‘ o
obopyaoBaHue" ' B
3 HanMeHoBaHuUE paszena:
"Mebenb"
\Komnaexkm mebenu "cmon 6 wim cmyn 6 wm" komnaexm | 1.00
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WHdpacTpyKTypHblii 1ucT. 3abaiikanbckuit kpai

"Cosnanue 1 QyHKUMOHAPOBaHKUE LeHTpa Ludposoro odpasosanud "[T-ky6" MOY COLI Ne 2 n.Moronryit —
MYHHULMITAJIBHOE OBLLIEOBPA30BATEJILHOE YUPEXJIEHME "MOTOMUTYUCKA ST CPEJTHSLA
OBUIEOBPA3OBATEJILHA A IIIKOJIA Ne2 UMEHU 10.5.LIAT'TAPOBA" (MHH 8003037420, KIIIT
§00301001)"

B paMKax peannsanuu Meponpusatus "ChopMHPOBAH U COINIACOBAH MHQPACTPYKTYPHBIH JIUCT /il OCHAILEHHS
Hentpa"”

nopoxHoit kapTe! "Co3anie ¥ GyHKOIHOHHPOBaHHUE LEHTPOB IMdpoBoro obpazosanus «IT-kyo»"

. B2022 rony

CBOJHASI TH®OPMAILIUSA
Ne n/mm Haunmenopanue HanpaBjieHus

1 Ipozpammuposanue pobomos
2 \Mobunvnas pazpabomxka
3 [Ipozpammuposanue na sizvike Python
4 \Kubepeuzuena u paboma ¢ 6onouiumu OQHHEIMU
5 Uneopummura u 102uKa
6 [ Ipoepammuposanue Ha azvike Java
7 Cucmemnoe aOMuHUCMPUposarue
8 \Pazpabomra upmyanbHol U QONOIHEHHOU peabHOCHY
9 Bona koanexmusnoi pabomet
10 [lepconan

OTBeTcTBeHHBII

HCIMOJIHHTEb

Kazakosa Jlto6oBb MBaHoBHa, npopektop 'Y JAT1O «MHCTHTYT pasBuTus o6pazopaHus 3afaikalbCKoTo Kpasy,
Hupekrop Llentpa undporoit TpaHchopmaiuu oOpa3oBanus
- (®HO, 1omKHOCTD)

8 924 275 17 24, dir.cit@zabedu.ru
(Homep MobuibHOTO TenedoHa, email))




NudpacrpykTypHbIii Juct

HanmenoBanue
obopynosanns (PBIIO)

KpaTtkue npumMepHbIe TEXHHYECKHe
xapakrepuctuki (PBI1O)

Eananna
H3MepeHnst

KoangecTBo

Haume

HOBaHHe HanpasJjeHus: "Ilpocpammuposanue pobomog"

Haumenoranue pasnena:
"[TpodubHoE
obopynoBaHue"”

Yemuipéxocesoii
Vuebnuili pobom-
Wanunynamop c
WMOOYIbHBIMU CMEHHBIMU
Hacaokamu

Yuebneiti pobom-manunynamop npednaznaven ons
0cgoenust OOYYAIOWUMUCS OCHO8 PODOMOMEXHUKY, ONS
n0020MOBKU 0OYUAIOUWUXCA K BHEOPEHUIO U
nocnedyloujemy Ucnonb3o8anuio pobonios 8
npomvluLenHom npousgoocmee. Konuvecmso oceii
poboma manunynamopa - wemeipe. lepemewenue
UHCIMPYMEHINA 8 RPOCMPAHCIGE NO MPEM OCAM OONIICHO

ynpasnamscs wiazogbimu dgucamensmu. Hanpsoicenue
numanus wazogeix ogueameneti ne 6onee 12 B.

Cepsoosuzamens yemeepmou ocu 00iceH
obecnewusams nosopom uHcmpymenma. Yzon
NOBOPOMA MAHUNYTIAMOPA HA OCHOGAHUY GOKPY2

gepmuxanerou ocu ne menee 180 zpadycos. /s

onpedenenus NONOJICEHUS MAHUNYIAMOpa npu
noBOPOME GOKPY2 EPMUKANGHOU OCU Q0NJICeH
UCHONb308AMBCA IHKOOED. Y20n nosopoma 3a0Hez0

nneva manunynamopa He menee 90 epadycos. Yeon
N0BOPOMA hepedHe20 nNeYa MAHUNYIAMOPA He MeHee

100 ezpadycos. [Ina onpedenenus nonodCeHUA 3A0HE20 U
nepedne20 niey MaHunIIMOPa OONHCEeH
1CHONIB308AMbCS 2UpocKon. Yeon nogopoma no
uemeepmoil ocu e menee 180 epadycoas. Jlonxcna beime
BO3MOICHOCb OCHAUYEHUSA CMEHHLIMU HACQOKAMU
(Hanpumep, depicamens KAPAHOAwa wiu nomacmepa,
npuCcoCKa ¢ cepsoosuzamenem, MeXaHuLecKoe
3axeamMHOE YCmpolicmeo ¢ cepaodsuzamene,
YCmpotcmeo ONsl TA3EPHOL 2PABUPOGKY UMY
yempoticmso oas 3 D-nevamu). Munumanvhas
KOMNAEKMAYUA CMEHHBIMU HACAOKAMU.
NHEGMAamuyecKull 3axeam (RPUCOCKA), MeXAHUYECKUI]
Baxeam, Hacadka depacamens 015
KapaHoauia/mapkepa/pyuxil, Hacaoka NePexooHuUK O
KpenngHusi COBMEeCMUMbIX KOHCIMPYKMUGHbIX demanei u
KOHCMPYKYUl, HACAOKA NA3EPHOT 2PABUPOBKU, HACAOKA
3 D-nevamu (0as pabomer ¢ nracmuxom PLA ¢
Quamempom wumu 1,75 mm). Jonxncen 6o1ms ocraugen
CepBONPUGOOOM OISl NHEBMAMUYECK020 U
IMexaHU1ecKo20 3ax8amos, 06ecnevusaIowuM epawjeHue
Baxequenno2o 0Obexma 80 8pemMs Nepemeuferus,
nosopom nepemeiyaemozo 0OveKma 0Kpye
eepmuranvroi ocu. [Ins obecheyenus
DYHKYUOHUPOBAHUA NHEBMAMUYECKO20 3UX6aMA
QonsCeH Obimb OCHAWEH 8CMPOCHHOT 8 KOPNYC
wanunynsmopa nomnoi. JJondcna e1me 603MONCHOCMb
MOOKIIOYEHUS OONOAHUMETbIIBIX YCMPOTCME (Hanpumep,
mpancnopmepa, penvca 0 hepemeuyerus poboma,
NYILIMA YNpagaeHus muna OJCOUCMUK, Kamepol
WMAUUHHO20 3PeHUS, ORMUYECKO20 0amYUKa, MOOYIA
Gecnposoonozo docmyna). Pobom-manunynsmop
Vonoicer obecneyugams nepemeljenue Hacaoku 8
npocmpancmee, AKMUSAYUIO HACAOKU, BO3MONCHOCHb

NOAYYEeHUA CUCHANI068 OM KamMepbl U ()am‘luK()G,

wm

1.00




Ne HaunmenoBanmne KpaTkue npumMepHbIe TEXHHYECKHE Exunnna

n/njobopynpoeanus (PBI1O) xapakrtepuctukn (PBITIO) H3MEpCeHHUs Kointuecrso

=

802MODICHOCMb YNPABAEHUS OONOIHUMENbHBIMU
yempoticmeamu. Mamepuan kopnyca — anomunuil,
VTuamemp paboueii 30161 (be3 yuema HagecHo20
UHCIMPYMeHmMa U wemaepmoi ocu) He meree 350 mm.
\Humepdpeiic nookmouenus — USB. Jonocen umems
803MOIICHOCIIG ABMOHOMHOT PABOMYbL U BHEWHE2O
ynpagienus. s enewnezo ynpagienus oonicer Oblms
npedycMompen nynom, ROOKIOUaemplti kK pobomy no
\Bluetooth. Ynpasnsowuii konmponiep 0onsicen Goime
coemecmum co cpedoti Arduino. ¥Ynpasnsrowuii
KOHMPOJIEp COBMECIUM CO CPEOOH NPOZPAMMUPOEAHUA
Scratch u azeikom npozpammuposanus C. [lonxcen
obecnenusame nOGOPOM NO NEPELIM Mpem 0CAM 8
A0anHbII Y20N U 1A 300AHHBLU Y207, ROBOPOM NO
uemaepmoii OCU itd 3a0aHHbLI Y201, O8UNCEHUE 6
koopounamvt X, Y, Z, nepemewgenue na 3a0annoe
paccmosnHue no koopounamam X, Y, Z, nepeoauy
QaHHBIX 0 MeKyiyem RON0JCeNUU Y208, nepedady
OAHHBIX 0 MEKYUUX KOOPOUHAMAX UHCIMPYMEHM,
onoicen nodoepicusams nepemenjenie 8 0eKapmossix
KoopOurHamax u yaaax nogopoma oceti, ¢ 3a0aHHOU
CKOpOCmbIO U yekopenueM. Tunel nepemenjenutl 6
Dexapmogelx KOOPOUHAMAX. OBUICEHUE NO
mpaexmopuu, 0sudicenue no NPAMOU MexHcdy 06yMS
Imoukamu, nepenpuicuganlie U3 MOYKU U MOUKY (NepeHoc
ob6vexma). Kopnyc donacer 6uimb 6 3auuujeHHOM
ucnonnenue (kiacca ne nuxce IP20).

Komnnexm O1A pazpabomru u uzyuenus mooenet
NpOZPaAMMUPYEMBIX ABIMOHOMHBIX MOOUNLHBIX POGOMOE.
Yuebnwtii komniexm O0adICeH NO360ISMb
paspabamoigame OIOUHO-MOOYALHYIO KOHCIMPYKYUIO
mobunbHozo poboma. B cocmas mobunvroeo poboma
DonscHo exooums: [Ipuaoo sedywjux xonec - He MeHee
Qwm. ITpusod Oonsicen npedcmasnims coboi
baekmpomexanuieckyio cb0pKy Ha OcHOge Ogucameis
MOCMOSIHHO020 MOKa, PeOyKmMopa, OAmuuKa NOJ0ACeHUs
l6ana, cucmema ynpagienus npueooda 0oNnCHa
obGecneuusames 6O3MONCHOCMb 00BEOUHEHUSL NPUBOOOG C
MOMOUYbIO NOCTEQ08AMENbHO20 UHmMeppetica,
8O3MONCHOCb 3A0AHUA NAPAMEIMPOE KOHMYPOS
YNpaeneHus, ynpasieHue epaujeHIeM npueoodd no
CKOPOCHIY 1 NOROHCEHUIO, KOHMPOTL HAZPY3KU.

[ Ipocpammupyemorii KoHmponnep - He mexee luim. KomnieKm 1.00

Komnnexm Ons usyyenus
onepayuonnblx cucmem
peanbHozo 8pemenu U

ZZ;C:;?Z AJ; :Z Ziﬁi’g’;’;’,b% proepaMMupyeMbtﬁ KOHmMpoanep 00axceH obnadams
poGomo ' Xunmepgeticamu - USB, UART, TTL, RS485, CAN ons

KOMMYHUKAYUU C NOOKTIOYACMbIMU BHEULHUMY
yempoticmsamu, a maxice yupposviMu u aHano2o6bIMy
nopmamu 6600a/6v1600a. OoHonAamHbLI
Wukpoxomnviomep - ne menee Tuim. Oononnammublii
MUKDOKOMAbIOMEp Qondicer npedcmasiims cobou
lycmpoucmso ¢ apxumexmypoi Mukponpoyeccopa ARM,
Donxcen 06naoame ne Menee 2 GuINUCTUMENbHBIMIU
sopamu ¢ maxkmoeou yacmomou ne menee 117y,
Viazepnblii ckanupyrowuii 0anbHomep ~ He meree lum.
Viaseprblll Ckanupyrowuti 0anbHOMep 00NXHCeH
oGecneuusamo OUANA30H UIMEPEHUSL AanbllOCHU 00
06vekmos He Menee 2.5 Mempos u cekmop
cxanuposanus He menee 360 yenogwlx 2padycos.
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o6opynosanus (PBIIO) xapakrtepuctuxu (PBIIO) M3MepeHHsE Koauecrsg

VIamuux aunuu — ne menee 3 wm. JJamuux 0ongice
obecnevusame Oemexmuposanue JUHUL HA
KOHmMpacmuom pore u nepeoasams danhvle 8
Inpocpammupyemulii KOHMPOINED O ee HaTUYUY HYmem
nepedayu aHano206020 CUSHANA, YUPPOBO2O CUHANA U
nymem nepedayu yugpogo2o naxema danusix. Jamuuka,
yeema — ne menee | wm. JJamuuk dondicen paznuiame
YBEMOBOL OMMEHOK PACNONOICEHHO20 PAOOM C HUM
o6vexma 8 RGB nomayuu u obecnevusams nepedaiy
OQHHBIX 8 NPOZPAMMUPYEMBLT KOHMPOLNEP 0 3HAYEHUU
KAXNCO020 YBEMOBO2O KAHANA 8 8UOE YUDPOBO2O nakema
Oannbix. Maccue UK-0amuukos - ne menee lwim.
Maccus HK-0amuukos dondicen buims npedHasHauen
0N OMCReNCUBAHUA TUHUYU ONS OBUIICEHUS MODUTLHO2O
poboma. Maccus donxcen codeporcams ne mernee buim
\HK-0amuuko8, pacnonodiceHHbix Ha 0010 TUHU,
Cucmema mexnuuecxko2o 3penus - ne menee lwm.
Cucmema mexnuyecko2o 3penust 00axcen 0onadame
COBMECMUMOCIBIO C PASTULHBIMU BPOSDAMMUDYEMbIMU
KOHmMpOAEpamu ¢ NoMoubio unmepgheticos - TTL,
UART, 12C, SPI, Ethernet. Cucmema mexsuieckozo
BpeHs QoancHa 0Decneyusams 603MOICHOCG
U3VYEHUS OCHO8 NPUMEHEHUS ANI2OPUMMO8 MAUWUHHOZ0
00yueHUs U HACMPOUKY NApamempos Hetipocemei.
Cucmema mexHuuecko20 3PeHUst 00MICHa
obecneuusams QYHKYUOHAN PACROIHAGAHUS PAINUYHBIX
zeomempuyeckux 06beKmo8 no Habopy NPU3HAKos,
pacro3naganus epagpuieckux Mapkepog muna Aruco u
0p, PACRO3HABANUSL MACCUBOB TUHUL U 3NEMEHMOE
0opoarcHbix 3naxos u pasmemku. Cucmema ynpasnenus
MOOUNLHO20 POOOMA OOINCHA NO3GOAMb
OCYUyeCmEAsAmy aHanu3 OKpyJcaloujel 06cmanHoeKy @
mpoyecce dgudicenust MOGUNbHO20 poboma U

OUHAMUY eCKOM UBMEHEHUY OKPYICAarou et 0OCMAaHO8KY,
oCcyyecmensime (popMuposanue Kapmol 10KATbHOU
obcmanosku gokpye poboma u OKARU3AYUSL NONOINCCHUS]
poboma Ha kapme, hocmpoeliue enobaneHo Kapmol
okpyarcaronezo npocmpancmsa. Cucmema ynpasneHus
moGunLHO20 pobOmMma 00NXCHA NO3BONAMY
OCYuecmensme ananu3 NIGHA/KApmel OKPYICAIOUe20
npocmpancmea, obHaApYICEHUE OKPYIHCAIOUUX
00BEKMO8, ABMOHOMHOE NIAHUPOBAHUE MAPUPYMA U
06ve30a cmamuyeckux U QUHAMUYECKUX NPENSmCmEu.
Cucmema ynpagnenus MO6UIbHO20 po6omMa GONNCHA
obecneuusame GOIMONCHOCIb PAIMEMKY KAPMbl
OKPYIICAIOU) €20 NPOCMPAHCINGA HA 30HbL ¢ PAIUYHBIMU
MpusHakamu, 300agaeMuiMu NOAb308AMENEM (30HbI
Banpema 0ns AGUICEHUS, OZPAHUYEHUS CKOPOCMU U
m.n.). Cucmema ynpasnenus Mobunsrnozo poboma
QondicHa obecnevusams 603MOICHOCHb 3A0AHUSL MOYEK
U 30H HQ KAPMe OKPYICAIOUIE20 NPOCMPAHCIMEA OIS
a6mOHOMHO20 nepemeujenus mexcoy Humu. Cucmema
ynpasnenus MoGutbH020 poboma, 6K0UAIOWAs 6 ceOst
nodcucmembl, maxue Kax - CUCeMa YRpaneHus
dsudncenuem poboma, cucmema coopa u 0bpadomxu
cencopHOU UHOpMayuY, CUCMEMA ROCMPOSHUS, KAPIbl
OKPYIICAIOW e20 NPOCMPANCMEA U CUCMEMA HABULAYUL,
QondicHa buimb peanu3osana Ha basze
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HanmeHoBaHue KpaTkHe npuMepHble TEXHHYECKHE Ennnnna

obopynosanus (PBIIO) xapakrepucruku (PBITO) H3MepeHust Komeerso

npozpamMmupyemozo KOHmMpOanepa u 0OHONAAMHOS0
MUKPOKOMABLIOMEDQA, 4 MAKNHCE YCMPOUCMS, 8X00AUUX 8
cocmas komnaekma. B cocmas komnaekma 0oadICHO
8X00UMb NPO2PAMMHOe 0becneyenue 01
MPOSPAMMUPOBAHUA 8 MEKCMOBOM pedakmope Ha
nooobuu Arduino IDE, npoepammuposanuu ¢ nomMousbio
ckpunmos na aseike Python, paspabomku cucmem
ynpagnenus na ochoge ROS. Tak dice ¢ cocmag
KOMAITIEKM QOJINCHA 8X00UMb GUPIY AIbHASL MOOETb
WMobUIbHOZ0 poboma 8 GUPMYANLHOM OKPY’CEHUY ONA
MOOenUPOsaANYS ANZOPUMMOG CUCTIEM YNPAGRENUs. C
nomowblo epagpueckoii cpedol.

O6pazogamenvHblii HABOP QoaiCceH Obimb NPEOHAZHAYEH
011 U3yuenuss podomomexnu4eckux mexHoA02ut, 0CHOG
UHDOPMAYUOHHBIX MEXHONO2UT U MEXHON02UT
NDOMBIULIEHHOT ABMOMAMU3AYUY, A MAKICE
mMexHON0eUl NPOMOMUNUPOSAHUA U A0OUMUBHO20
mpousgodcmea. B cocmag Habopa donxcHbl 6x00umo
Komnrexmyowue u ycmpoiicmea, obnadawujue
KOHCIMPYKMUBHOH, ANNAPAMHOU U NPOCPAMMHOU
cosmecmumocmyio Opyz ¢ opyeom. 1) Komnaexm
KOHCIMPYKIMUBHBIX INEMEHINOE U3 MEMANA U NAACIUKA
07151 cOopru Modeneii MaHURYIAYUOHHBIX PODOMO8S C
VenoGou KUHeMAMUKOH, NA0CKO-NAPAiNeIoHOU
kunemamukoti, Delta-kunemamuxoii. 2)
HumennexmyanoHoiti cepgoMOOYib ¢ UHMESPUPOBAHHOU
cucmemoti ynpasienust - ne menee 7uim. Cepgomooyne
0010ICeR 0OA0ANME UHMEZPUPOBAHHOU CUCTEMOT]
ynpasnenus, obecnevugaiouqeti 06pamuyio cesi3o uni
KOHMPONbL ApamMempog - NONOACEHUe BN, CKOPOCMb
lepauyeHus, Hazpy3ka npusodd, a Mardice
obecnevusarolyell B03MONCHOCHb HOCIEO008AMENLHO20
nOOKIIOYeHUSI OpY2 C OPY2OM U YRPABTeHU
CepBOMOOYIAMU NO NOCNEQVBAMENbHOMY
noRYOYRIEKCHOMY ACUHXPOHHOMY unmepgeiicy. 3)

ObpasosamenbHblli
nabop Ons u3yHeHus
MHO2OKOMNOHEHMHbIX

pOBOMOmexHUYeCKUX - . Habop 6.00
ucment u Pobomomexnuieckul KORmMpoinep, npeoCcmasnaouuii
c060t MOOYIBHOE YCMPOUCMEO, BKNIoYAIOyee 8 CeOs
MAHUNYIAYUOHHBIX .
0OHONNAMHBIY MUKPOKOMAUbIOMED OISl GbINOTHEHUS
pobomos

CHODICHBIX BINUCTUMENbHBIX Onepayull, nepugepuiiblil
KoHmponnep 015 YRpasneHus 6HEUHUMY YCMPOUCMEaMI|
U NIAMY pAcCUUpPerus 015 NOOKIIOYEHUS GHEUHUX
vempoticma. Mooynu pobomomexnuyecko2o
KOHMPONAEpa O0NACHbE 061a0amb OOHOBPEMEHHOU
KOHCIPYKMUGHOU, annapamuon U Po2pamMmHoOu
COBMECIUMOCMbBIO OpYy2 C OPY2OM.
Po6omomexHuyeckuii KOHmpoanep Q0NHCeH
y0osnemaopame mexHu4ecKum XapaKmepucmuKkam:
KO-80 s10ep BCMPOEHHO20 MUKDOKOMNBIOMEPA - He
menee 4, makmosasn uacmoma aopa - ve menee 1,2 [Ty,
o6vem O3Y - ne menee 512 M6, nanuuue unmepdgeiicoe
- SPI 12C, 1-wire TTL, UART, PWM, yughpoguvie - ne
Wenee 16 wm u ananoeoesle nopmei - He MeHee 8 wm
0151 ROOKIIOYEHUS BHEULHUX YCMPOLICIMG, 8CIMPOEHHbLL
wuxpodon, a maxaice WiFi unu Bluetooth ons
KOMMYHUKQYUY CO GHEUHUMY YCIMPOUCMBAMU,
\POOOMOmMexXHUNECKUl KORMPOAED QONNCEH
0becnenusams 603MONCHOCMb NPOSPAMMUPOBAHUS C
nomowbio cpedems szvikog C/C++, Python u ceobodHo
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pacnpocmpansemoi cpedwr Arduino IDE, a maxoice
yrpagienus MoOeasmu pobomomexHUYecKux CUCIMEM ¢
nomouyvio cpedevl ROS. 4) [Ipoepammupyempiti
KoHmponnep - ne menee luwim. lIpoepammupyemvlii
KOHmMponnep QoANCer npedcmagiame cobol
8blIYUCTUMENbHBITE MOOYIb, 00RA0AI0WUM YUPDPOBLIMU
mopmamu - He Menee 8 WM U GHANO208bIMU NOPMAMY -
ne menee 16 wum, unmepgpeticamu UART, 12C,SPI, TTL,
a maxoice MoOynem 6ecnpo8oOHON Ce53U munda
\Bluetooth unu WiFi 013 co30anus annapamHo-
MPOEDAMMHBLX PEuteHUll U «YMHBLX/CMAPM»-YCmpPOTicme
05 paspabomru pewienuti "Humepnem geweii”. 5)
I[Inama pacuiupenusi nPOZPAMMUPYEMO20 KOHMpPOInepa
— ne menee lwum. Ilnama pacuupenus oondcna
06ecneuusams 803MOICHOCHb NOOKTIOYEHUS!
VHUBEPCANbHO2O 8bIHUCAUMENBHO20 MOOYIIA K cemu
nocpedcmeom unmepgpeiica Ethernet. Ilnama
pacuupenus 0onxcHa 0bnadame ROPMAaMU 8600a-
861600a 01 NOOKAIOYEHUA YUPPOBYIX U AHANO208bIX
yempoticms — e menee 40 wim, unmepdgheiic SPlu
BO3MODICHOCIbIC NOOKNIOYEHUS GHEUHEN Kapmbl
namamu. 6) Mooyne mexuuueckozo 3penusl,
mpedcmasnsiiowuii coboil ycmpoticmso Ha baze

661U UCAUMENbHO20 MUKPOKOHMPOJNEPA U
UHIME2PUPOSAHHOU KaMepbl, 0becneyugaioyee
pacnosnasanue npocmetimux u306padceHuli Ha mooyie
3a cuem cob6CMEeHHbIX GLINUCTUMENbHBIX
6o3mooicHocmetl - He menee lum; Mooy
MmexHuuecko20 3peHls 0ondCceH obecnevusams
BO3MOJICHOCIb KOMMYHUKAYUY C AHANOSUYHBIMU
IMOdYAsMU NOCPEOCMEOM wuHbl HA Oase
nocnedosamenvro2o unmepghetica ¢ yeavio danvHelu el
nepedawu pesyabmamos UsmMepeHuti 2pynnvt Mooyiel na
lynpagasioujee GulYUCIUMENLHOE YCMPOUCMBO,
nooKNoUerHOe K OanHOl wiune. Mooyie mexHuuecko2o
Bperus Oonscen 0becnedusams 803MONCHOCHb
OCYUjecmensime HACMpPOUKY MOOYISL MEXHUYECKO20
3pEHUA - HACMPOUKY 3KCno3uyuy, banaica benoeo,
YGEMOPA3HOCMHBIX COCIMAGAAIOWUX, NAOWaAdU
o6Hapydcugaemoii obnacmu u306padicenus, okpyenocmu
0GHAPYICUBACMOTE 0OIACIIU U306PAdCEHUSL, NONOICCHUE
o6Hapyxcugaemplx 061acmet OMHOCUMENBHO OpY2
opyea. Mooyne mexnuuecko2o 3penus 00ndICeH
06ecneyusams 603IMONCHOCY HACMPOUKYU HA
oonogpemennoe obnapysicenue ne menee 10 paznuunelx
06bekmos 6 cekmope 0030pa, a maxce He menee 5
cocmasHbix 0GbeKMOos, COCMOAWUX U3 He MeHee 3
pasnuynblx epaguueckux npumumugos. Mooy
MEXHUNECKO020 3perus 00axceH 00aadams
scmpoennvimu unmepeeticamu — USB, UART, 1-wire
TTL, I2C, SPI 0ns1 KOMMYHUKQYUU CO GHEULHUMU
nooxnouaemumu yempoticmaamu. 7) B cocmag nabopa
DonKCHbL BX00UMb YUDPOBbIe MOOYIU,
npeocmasnsioyue cobol ycmpoiicmea Ha baze
NpocpamMMupyemMoco KOHMpOIepa u UsMepumensHo2o
saemenma. Llughposoii modyns dondicen obrnadame
8CIMPOEHHBIM MUKDOKOHMPOINEPOM (MAKmosds
uacmoma - ve menee 16 MIy, wwuna Oanubix — ne menee
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8 Kbaiim), unmepgesicamu 015 NOOKNIOYEHUS, K
BHEUWHUM YCIMPOTICMBAM. YUPDPOBbIe U aHATO206bIE
mopmet, 1-wire TTL, pazvem muna RJ. L{ugpposoii
MOOYIb 00AJICEH 00ECnEeHUBAIMb BOIMOJICHOCHb
KOMMYHUKAYUYU C GHANOZUYHBIMU MOOYISMU
nocpedcmaom utunel Ha 6a3e NOCIed08aMeNnbHO20
unmepdeiica ¢ yenvio danvHeliuieli nepedavu
Pe3yNbIMamos usmepenui cpynnsl MoOyaeil na
VIpagasouee GulYUCTUMENbHOE YCMPOUCMBO,
rookniowenroe k dannoil wune. B cocmas nabopa
0012ICHO 8X00UMb. YUPPOBOH MOOYIb MAKMOGOT
KHONKU — He menee Jum, Yyughposoit mooyb
ceemoduoda — He MeHee Juim, yudposon Mooyl
KOHYeg020 npepvidamensd — He MeHee Juim, yughpogoi
WoOyne Oamuuka ysema — He menee luwim, yughpogoi
woodyne RGB caemoouooa — ne mernee lwum. 8) B
cocmag Habopa QONCHb BX00UMb 2AeMEeHMbl ONA
COOPKU 8AKYYMHOSO 3aX8aMA. 8AKYYMHAA NPUCOCKA — HE
Wenee luim, 21eKMpoMazZHUmMHbLIL KNIANAH — He MEHEE
Twm, saxyymustii Hacoc — He menee lwum. 9) B cocmag
Habopa QonxceH axo0ums yuebHbill KOMAIEKM,
exnouaiowuil 6 cebs yuebnoe nocobue, Habop
OUOIUOmMEK MPeXMEPHBLX INEMEHMO8 OISl
NPOMOMURUPOBAHUS, MOOENEU MAHUNYIAYUOHHBIX
pobomos, a maxsice npozpammuoe obecnevenue O
pabomer ¢ Habopom. Ipozpammuoe obecneveitue
OORHCHO 06ECRENUBANb PEXMEPHYIO GUIY ANUIAYUIO
Wodenu manunyrsyuonnozo poboma (¢ yenosgot,
nI0CKONapannensHot u 0enbma-KUHeMamuKou) 6
npoyecce pabomel, 0becnevusames NOCMpoeHue
MPOCMPAHCMEEHHOH MPACKMOPUY OGUICEHUS
UCHOTHUMENLHO20 MEXAHUBMA MAHUNYTISYUOHHOO
poboma, 603MOACHOCHb 3A0AHUA NOCAEO0BATNENTLHOCINU
mouex Onis NPOXONCOEHUA Yepe3 HUX UCROAHUMENbHOO0
Wexanusma ManunyasyuoHHoeo poboma. lpoepammiioe
obecneyenue OONHCHO QYHKYUOHUPOGAMD, KAK 8
omoensHoCcmU 8 8Ude cpedbl MOOENUPOBAHUS, MAK U 6
pedcuMe MOHUMOPUHEA 8 PEANbHOM 8PEMEHU NPY
MOOKIIOUEH U MOOENU MAHUNYIAMOPA NOCPEOCMEOM
pobomomexnuueckoeo kowmpoanepa. [Ipozpammnoe
obecneuenme OORNCHO 0HECne Usams §03MOICHOCHb
nocmpoenun 2pagukos 300aHHbLX U MEKYUJUX

0606U eHHBLX KOOPOUHAM MAHURYIAYUOHHO20 poboma,
epaduroe 3HaveHuli ckopocmet U YCKopenus, epagukos
pacuemnuelx 3Hauenuti naepysku. lpozpammioe
obecneuentie O0NNCHO NO3BONAMD 3G0a8aAMb
NoCIe008amMeNbHOCHb NEPEOBUIICEHUTI MAHUNYNAMOPA
nocpedcmgom HAbopa KOMAHO 8 60UHO-2paguteckom
unmepghetice. Yuebnoe nocobue 00axcHO codepicamy
Wamepuanet no paspabomxe mpexmepHoiX MoOenell
IMobUTbHBIX POGOMOE, MANUNYAAYUOHHBLX POBOMOE C
DASAUUHBIMY MURAMU KUHEMAMUKY (VeN08as
KUHEMamUKd, NI0CKO-RAPAAEeTbHAS KUHEMAMUKA,
Oenoma-kunemamura, SCARA unu peivadcnas
wkunemamuxa, naamgopma Cmioapma u m.n.),
UHCIPYKYUY HO RPOEKMUPOBAnUI0 po6omog,
UHCIMPYKYUU U MEMOOUKYU OCYU €CIMENeHUS
UHIICEHEPHBIX PACYEMO8 NPU NPOEKMUPOBAHUY

—
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(pacuemvl HAzZPy3KU U MOMEHMO8, pacyem MOUHOCMY
MpUBOO0G, pAciem NAPAMEMPO8 KUHEMAMUKY U M.N. ),
LUHCMPYKYUU no paspabomie cucmem ynpasieHust U
npo2pamMmMHozo 00echeyeHus 0s ynpasaenus
POBOmMAMU, UHCMPYKYUL U MEMOOUKYU O paspabomke
Cucmem YApagaeHus ¢ J1eMeHMamu UCKYCCMBEHHOZ0
UHMETAEKMA U MAUUHHO20 00YYeHUs.

Ob6pazosamenvHuiii
HabOp no 2NEKMPOHIKE,
DAECKMPOMEXAHUKE U
IMUKPONPOYECCOPHOT
MexHuKe

\Habop doncen Gbimb npedHasHaven 08 npogeoeHus
VUeOHbIX 3aHAMUL N0 UZVHEHUID OCHOB MEXAMPOHUKY U
POBOMOMEXHUKY, NPAKMUYECKO20 NPUMEHEHUS
DAEKMPOHUKY U CXEMOMEXHUKY, a makyce Haubolee
pacnpocmpanennoli 3neMeHmHO 6a3bl U OCHOBHBIX
IMexHUYeCKUX peuieHutl, npuMeHseMblx npu
MPOEKMUPOGAHUY U NPOMOMUNUPOBATIUY PAINIUYHBLX
UHIICEHEPHBLX, KUBEPHeMUUECKUX U 8CMPAUCAEMbIX
cucmem. B cocmas nabopa dondicrul 6xooume
Komnnexmyloujue u yempoticmea, odradaionjue
KOHCIMPYKMUGHO, annapamHo U npo2pammHot
cosMecmuMocmulo Opye ¢ Opy2om. B cocmas nabopa
QoNICEH BX00UMb KOMIACKM KOHCIMPYKIMUGHBIX
OREMEHMO8 U3 MEMANAa OnA cOopku maxema
MAHUNYIAYUOHHO20 poOOma U KOMANEKM
IMemanuueckux KOHCMpPYKMUGHbIX 2NEMEHMO8 0Nl
cOopru mMakema mobursHo2o poboma. B cocmas natopda
QOAHCHB BXOOUMb HPUBOOA PAINULHOCO MUNA. MOMOPbE
C UHMEZPUPOBAHHBIM WU GHEUWHUM OQMYUKOM
nonoxcenus — He Mernee 2uim, cepgonpusod 6oneutol —
He menee duim, cepsonpugoo0 Mansili — He MeHee 2uim,
MPUBOO € BO3MOICHOCMbIO YNPAGACHUS G WLAZ0BOM
pescume — He menee 2um. B cocmas nabopa dondiciivl
Bx00UMb 3neMenmel 01 COOPKU BAKYYMHO20 3aX8ama.
BAKYYMHASL NPUCOCKA — He MeHee [wm,
SaeKMpOMAazHUmMHBI Kanaxn — He menee [uim,
GaKyymHblil Hacoc — He menee lwm. B cocmag nabopa
00ANHCHA 8X00UMb dNeMEeHMHAs Oaza O
pomomunuUposanys.; nama ons GechaeyHozo
NPOMOMUNUPOBAHUA, KOMNIIEKM NPOBOO0E PAZIUYHO20
muna u ONuHbl, KOMAIIEKM Pe3Ucmopos, KOMIAEKM
caemoduo0os, cemucesmeHmHbLl UHOUKAMOD, OUCHIECH
VKK-muna, kitonku — He menee Sutm, nomeHyuomMempol
— He MeHee 3uim, UHPAKPACHBIT QAMYUK - He MerHee
Suim, y1empaszeykoeot damyux - He menee 3um,
Damuux memnepamypul - He mernee luim, damyux
ocaelyennocmu - ne menee luum, mooyne Bluetooth — ne
menee [wum, mooyne HK-npuemnuxa — ne menee Jum,
mooyne HK-nepedamuuxa 6 6ude kHOROYHO20 nyTbma
yhpaenenusi — lwm, akkymynsimop — ne meree lum,
3apsadnoe ycmpoiicmeo ~ e menee luum. B cocmas
Habopa 0onIceH 8X00UMb YHUGEPCANbHBLU

G UCHUMENbHBIT MOOYITb, NPEOCMAaBNAIoWUTl oDt
6az08yI0 NAGMY U WIAMbL PACUUPEHUS OJISl CEMeB020
83aUMO0TCMEUs. 1 NOOKTIOYEHUS CUNIOBOU HAZPY3KU.
Bazoeasi naama u naamel pacuiuperus YHugepcaioho2o
GHLUUCTUMENbHOZ0 MOOYISL QONIICHBL 061a0amb
00HOBpEeMEHHOT KOHCMPYKMUGHOU, annapamHou u
MpO2PaAMMHOL COBMECHUMOCMbBIO OpY2 C OPY2OM.
\bazosasn niama YHUGEPCANbHO20 BLIYUCIUMENBHO2O0

Hatop
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npoepammupyemolii konmponnep 8 cpede Arduino IDE
WU QHANOSUYHBIX C80B0OHO PACHPOCIMPAHSEMbIX
cpedax paspabomku. bazosas nrama donxcna
0Onadame 6CMpoeHHbIMY unmepgetcamu ons
NOOKNIOYeHUA YUPDPOBLIX U AHATO206bIX YCHIPOUCIS,
scmpoennvimu unmeppeticamu USB, UART, 12C, SPI,
I-wire TTL, Bluetooth, WiFi. Ilnama pacuupenus
D010ICHA 0DeCcne UBams 803IMONCHOCMb NOOKNIOY eH U
VHUGEPCANBHO20 BLINUCTUMENLHOZ0 MOOYIS K CEMU
mocpedcmeom unmepepetica Ethernet. llnama
pacuwiupenus Q0axNcHa 061adams nNOpmami 88004-
661600 0151 NOOKTIOYEHUS YUDPOBLIX U AHANO208bIX
yempotiems, unmepgeiic SPIu 6o3mooicHocmeio
mookroueHus sHewnel kapmot namamu. Ilnama
pacwupenus 015 ROOKNOYEHUS CUNOBOU HAZPY3KU
OonxcHa obechedusamo 803MOICHOCMb IPAMOSO
NOOKTIOYeHUS GHEWHEN CUNOBOU HAZPY3KY, 4 MAKICE
pecynupyemoti Hazpy3sku nocpedcmgom PWM
unmepgeiica. B cocmas nabopa 0ondicen 6xo0ume
MYTLMUO QMY UK OIS USMEPDEHUS meMnepamypel U
lgrasicHocmu oKpyJicarougel cpedul — He menee luim.
\Myremudamuuk dondicen 061A0aAMb BCMPOCHHBIM
MUKDOKOHMPOATEPOM (MAKMOBAs HACMOMA - He MeHee
16 My, wuna Oannvix — He menee 8 Kbaiim),
unmepgeiicamu Ons ROOKNIOYEHUS K BHEULHUM
ycmpoticmeam: yugpposvie u ananozosvie nopmel, I-
wire TTL, pazvem muna RJ. B cocmas nabopa donoicen
8X00UMb NPOZPAMMUPYEMBIE KOHMPOANED,

0OeCne usarow Ul 803MONCHOCHb OCYIY eCMENAMb
paspabomxy npo2pammHozo Kood, UCROb3YSL
uncmpymenmapuii cped pazpatomru Arduino IDE u
\Mongoose OS u asviku npoepammupoganus C\C+-+,
avaScript. IIpozpammupyemvlii Konmpoanep 00axiceH
obnadamv nopmamu 015 NOOKNIOYEHUS YUPPOosLIx U
AHANO208bIX YCMPOUCIME, 6CPOEHHBIMU

NPOZPaAMMUDY CMbIMU KHONKAMY U
DAEKIMPOMEXAHULECKUMYU MOOYAAMIL OIS PYHHOSO
VIpaeneHus, 6CMpoeHHbIMU HPOZPAMMUDYEMBIMU
c6emodu0damu 0N UHOUKAYUYU paboyezo pedcuma,
scmpoennvivmu unmepeticamu USB, USART, 12C, SPI,
I-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmae
Habopa donicen 6X00unb MOOYIb MEXHUYECKO20 3PEHS]
npedcmasnsowuti coboli GuINUCTUMENbHOE
VCmpoucmBeo co 8CIMPOEHHBIM MUKPONDOYECCOPOM (KO-
80 s0ep - He MeHee 4um, yacmoma a0pa ne menee 1.2
[Ty, o6wem O3V - ne menee 512M6, obvem
gcmpoeHnoll namamu - ne menee 816),
UHMe2PUPOBAHHOT KAMEPOTl (MAKCUMANbHOE
[paspeuientie 6UOCONOMOKA, NEPedasaemoo no
unmepepeticy USB - ne menee 2592x1944 e0.) u
onmuueckou cucmemoi. Moodyne mexuuieckozo 3penus
donoiceH 06nadamy COBMECIMUMOCIBIO C PANTUYHBIMU
NPOZPaMMUPYeMbIMU KOHMPOLTEPAMU C HOMOULBIO
unmepdpeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet.
IMooynb mexnuueckozo 3penus donicen obecneyugams
BbINONIHEHUE BCEX UBMEPEHUTL U GbIYUCTEHUT]
noCpedcmeom cOOCMBEHHBIX 8bIHUCTUMENbHbIX
8O3MOJCHOCIEN 8CIPOEHHO20 MUKPONpOYeccopa.
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Mooyab mexnuueckozo 3penus OoadxceH obaradams
803MONCHOCIMBIO KOMMYHUKAYUY C AHATOSUYHBIMU
WMOOYAAMU NOCPeOCMBOM WHHbL Ha baze
nocredosamenvrozo unmepgetica ¢ yervto oanbHetuen
nepedauu pe3yabmamos uaMepeHuy 2pynnesl Mooyneu Ha
YIpagrsAloujee GuNUCIUmMeNbHoe YCmpolcmso,
nookouennoe k 0annol uune. Mooyne mexnuueckoeo
BpeHus 0ondceH 0becneyusams HAaCMpPOUKY PelCUMOs
pabomel - Hacmpotiky sxkcnosuyuy, baranca 6eno2o,
YBEMOPA3HOCMHBIX COCMABIAIOUUX, NAOUA0U
06Hapydicugaemoll 06aacmu U306PaNCEHUs, OKPY2Iocmu
0OHapysrcugaemot 06aacmu u306padCcenus, RONOICCHUE
o6Hapyscugaemblx 0bracmes OMHOCUmensHo opye
Opyea, mawunHoe 0bydeHue napamempos HelipoHHbIX
cemeii Ona 0Onapydcenusn 00vekmos, popmy u
BAKOOUPOBAHHBLE 3HAYEHUS OOHAPYICUBAEMBIX
wmapkepog muna Aruco, pamepsl 00HAPYICUBAEMBIX
OKpYJICHOCIMET, KBAOPAMOG U MPeyeolbHUKOE,
napamempos KOHMPACMHOCMU, PASMEPO8, KPUGUIHBL U
non0NCeHUs PACnO3HAgaemMbx Tunuill. B cocmag nabopa
007124CHO 6X00Umb NpozpammHoe obecneuenue Ons
VIPpaBNeHUs nPOZDAMMUPYEMbIMU MOOeNAMU poHOmO8 8
[FPV-peoicume nocpedcmeom nepcoHaibHO20
Komnbiomepa u mobunbHeIX yempoticma Ha 6aze OC
dndorid unu 10S. IIpocpammuoe obecneuenue Qoo
0becneyusans GOIMOICHOCb YNPABAEHUA MOOUNbHBIM
pOBOMOM CO BCMPOEHHBIM MAHUNYAMOPOM
nocpedcmeom epaguueckozo unmepdgeiica,
BKIIOUAIOWUM 8 ce0sl HabOP KHONOK U hepexnioyamenet,
HCOUCMUK, 0OAACIHb OISl OMOOPAdICEHUR BUEO ¢
Wodyna mexnuueckozo spenus. Habop ooncen
o6ecneuusame 03IMONCHOCIb U3YHEHUSL OCHOG
paspabomxu npozpammHbIX 1t GNNAPAMHBIX KOMAJEKCO8
UHOICEHEPHBIX cucmenm, pewenuii 6 cihepe ""Humepnem
seweti”", a maxsce pewenuii 6 obnacmu
poBomomexHuKy, UCKYCCMBEHHO20 UHMENNEKMA U
wmawunnozo obyyenus. B cocmas nabopa donsicho
8X00UNE NOCOOUE NO UIYHEHUIO OCHOB INEKMPOHUKY U
cxemomexnuru, pewienut ¢ cgepe ""Humepnem
sewen"", pazpabomku u NPOMOMUNUPOBAHUIO MOOeNeH
pobomos. B cocmas nabopa donicHo éxodums nocobue
N0 U3YYEHUIO OCHO8 PA3PABOMKU CUCEM MEXHUYECKO20
BpeHUs U 3MeMeHMO8 UCKYCCIMBEHHO20 UHmMeNIeKmda.

ObpazogamenvHblLl
Habop no mexanuxe,
Imexamponuxe u
pobomomextiuxe

O6pasogamenvibiil Habop donxcer bbb NPEOHAIHAYEH
07151 USYHEHUA MEXAHUKY, MEXAMPOHUKY U
pobomomexnuku. Obpazoeamensuiti Habop
npednasnaien 0ns pazpabomu nPOSPAMMUPYEMBIX
odeneti MexampoHHBLX CUCIEM U MOBUNbHBIX
poBOmMOoe, OCHAUeHHBIX PAIUYHBILMY
MaHUNYRAYUOHHBIMY U 3AX8AMHbIMU Yecmpoticmeamu. B
cocmas Habopa OONNHCHO 8X00UMb. KOMNICKM
KOHCMPYKITUGHLIX 21EMEHNO8 U3 MEMANNA, KOMNLeKM
KPENEDICHBIX 3NEMEHMOB, KOMNIeKmM 01 cOopKu
zaxeamnozo ycmpoticmea — ne menee | wm., koneca ¢
npopesunennvim 06000M — He meHee 2 um., Koneca
8CEHANPABIEHHO20 OBUNICEH S -HE MeHee 2 uim., nPUEo0
NOCMOSHHO20 MOKA C UHMEZPUPOBAHHOL CUCMEMOT
Npasienus, 0becneyugaioweti 06PAmHYI0 C6s3b

nabop
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RONONHCEHUIO, CKOPOCU U HAZPY3KE - He MeHee 4 wn.,
OamuuK TUHUY - He MeHee 3 wm., 0amyuK paccmosHus —
He menee | wim., akKymynamopnas bamapes — He meiee
1 wim., 3apsionoe ycmpoiicmeo — ve meree [ wm. B
cocmag Habopa Q0NNCeH 6X00UMb NPO2PAMMUPYEMbIl
KOHMpOInep, 00eCReYusalouil 603MOAUCHOCHb
ocyujecmensime paspabomky npoepaMMHOZ0 Kodd,
UCRONIB3YA UHCMPYMEHMAPUL Cpeod pa3padbomxu
Arduino IDE. [Tpozpammupyemblii Konmponiep 00adiceH
obecnenugames annapamiylo U RPOSPAMMHYIO
coemecmumocmo ¢ anemenmuol 0asol, 6xoosaujel 6
cocmas nabopa. Ipoepammupyemvlii KoHmpoiuiep
Donoicen codeprcame credyiouyue unmeppencor.
yugdposele u ananozogele nopmul — He Mexee S0uwm,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi,
ITpozpammupyemulii KOHMPOIREP OONNCEH COOEPICANTL
unmepdgeiic (015 ROOKIIOYEH U NPUBOOOB U OAMYUKOG
pobomomexruueckozo nabopa), peanuzo6anHbll Ha
6aze wunbl RS-485 — ne menee 12wm.
ITpozpammupyemolil KOHMPOIREP OONACEH COOEPICAb
CUn080T HOpM 051 NOOKAIOYEHUS BHEULHEW HAZPY3KU UAU
MOmMOopoa — He Menee 2uim. B cocmag nabopa dondicen
8X00UMb MOOYTb MEXHUYECKO20 3DEHUS — He MeHee
Juwim. Mooynv mexnuueckozo 3penus 0oniceH
0becneuusams 803MONCHOCHIb KOMMYHUKAYUY C
AHANOSUYHBIMU MOOYAAMU ROCPEOCMBOM Wunbl HA base
nociedosamenvHo2o unmepgeiica ¢ yenvio dansHeluet
nepedauu pe3ynemamos usmepeHull 2pynnst Mooynei Ha
YIpasnaoujee GuIvUCTUMENbHOE YCMPOTICMBO,
nooxnouennoe k OanHol wiune. Mooyns mexnuueckozo
3penus donicen obecneuugamp 603MONCHOCb
oCcyujecmensms HACMpOUKy MOOYIS MEXHUYECK020
Bperus - nacmpoiiKy akchozuyuy, 6ananca Henozo,
1BEMOPA3HOCMHbLIX COCMAGAAIOWUX, NAOWaAoU
06Hapydcusaemoti 06aacmu U306PANCEHUS, OKPY2IOCHY
0OHAPYHCUBAEMOT 0OIACU U30OPANCEHUS, NOJIONHCEHUE
o6Hapydicugaemolx 0Onacmet OMHOCUMENLHO OpY2
opyea. Modyne mexnuuecko2o 3peHust O0NHCeH
obecneuusamp 603MOICHOCHb HACMPOUKY HA
00HOBpementoe obHapydicenue He menee 10 pazruynerx
06vexmoe ¢ cexkmope 0630pa, a maxaice He mMeHee 5
cocmasHblx 00beKmMos, COCMoaux U3 He menee 3
PANUYHBLX pauiecKux npumumugos. Mooy
MEeXHUYECKO20 3PeHUs 00RNCeH 0bradamy
ecmpoennvivu unmepgeiicamu — USB, UART, 1-wire
TTL, I2C, SPI 015 KOMMYHUKQYUU CO GHEUHUMU
HOOKIIOY aeMbIMU YCHPOTICIEAMU.

ObpazosamenvbHblil
KOHCIMPYKMOP ¢
KOMWIAEKIMOM OAMYUKo8

O6pazosamensrolii HabOp QonxCer Bolms NPEOHAINAYEH
0151 U3YHUeHUsI OCHO8 PA3PabOMKY NPOZPAMMUPYeMbIX
Modeneil agmonomHuelx MObUNLHBLX pobomos. B cocmas
HabOPa OOAHCHO BX00UMb. KOMANEKI KOHCMPYKMUGHBIX
oaeMenmos Uz niacmuxa ¢ koruwecmse He menee 1000
wim., UHCmpymenm Onia pabombl ¢ KPenedlCHuLMY
KOMNOHEHMAMU, CEPEONPUGOO C BCIMPOCHHOT CUCIEMOT
yhpagnenus, obecneyugaioujeli 06pammuyio cesnsb
MON0HCEHUIO, CKOPOCIMU U HAZPY3KE - He Menee 4 um.,
nynem ynpaenenus — e Menee luim, oamuux xacanus —

He menee | wm., damuux yeema — ne menee lum,

nabop
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OAMYUK MAKIMUNBHO-CEHCOPHBIY CO CEeMOOUOOHBIM
Wooynem — He Menee | wim., kamepa c 803MOICHOCIbIO
0OHOBDEMEHHO20 ONPEdeNeHls HECKONbKUX YBemo8 — He
menee 1 wm., akkymyramopuas 6amapes — ne menee |
wm. B cocmas nabopa donicen 6x00ums
pobomomexiuueckui KOHMponnep — ne menee luim.
Po6omomexHuyeckuil KOHmpoanep 0oadice 06aadams
gcmpoennvim ysemuoim KK skpanom u 6cmpoennvim
UHePYUOHHBIM OamyukoM. Pobomomexnuveckuii
Konmposnnep doicen umems He menee 12 nopmog o
MOOKNIOYEHUST BHEULHUX YCMPOUCMG U NOPM 014
yemanoexy kapmel navamu. B cocmas nabopa dondicen
BXO0UMb NPOSPAMMUPYEMBIT KOHIMPOTIEP — He MeHee
Twim. Ipoepammupyemuiii KoHmpoanep 00axceH
npedcmasname coboll yempolicmeo, obecnevugaiouyee
BO3MOJICHOCIMb OCYU€CMEASIMY PA3PAOOMKY
MPOZPAMMHOZ0 KOO, UCNONbIYS UHCMPYMEHMAPUT Ched
paspabomru Arduino IDE. [Ipozpammupyemerii
Konmpoanep 0oaxcer 0becnevugame annapamuyio u
NPOSPAMMHYIO COBMECMUMOCHD C 3NeMeHMHO Da301,
sxo0suyei 6 cocmag nabopa. lpoepammupyembiii
KOHmMPpONep O0NNCEH COOEPA’CAmb Credyioujue
unmepgeticol: yughposuie u ananozogele NOpmel — He
wenee S0um, USB, USART, I12C, SPI, ISP, Bluetooth,
WiFi. [Tpozpammupyemelii KoHmpoanep 00ndiCceH
codepacamp unmephetic 08 NOOKNIOYEeHUs. NPUB0O08 U
Damuukog pobomomexHuueckozo Habopa— He meitee 12
uem.

3D npunmep
npogeccuonanbhbill

Tun npunmepa: FDM, FFF mamepuan (ocnognou): PLA
KOTUNECMBO NEYAMAIOWUX 20N080K. He MeHee |
pabouuii cmon: ¢ hodoepesom pabouas obaacmy (XYZ):
om 300x300%400 mm makcumanbHas cKopocme
newamu: ne mernee 150 Mm/cex MUHUMATbHAS MONWUHA
cros: ne bonee 20) Mkm 3aKpEIMBIT KOPUYC: HAnudue
oxnaxcoeHue 30Hbl NeYamu. Hanuvue

wm

1.00

Vlabopamophblii
KOMRIEKC 018 U3YHeHUs
pobomomexnuxy, 3D
Wmooenuposanus u
npoMbiIeHH020
Ouzatina

Humepghetic nooxmouenun: USB Flash Kanubpoeka
miamepopmor. Ilonyasmomamuueckas Konuuecmeo
conen na newamaioujeli 20n06xe; om [ wm
\Munumanenas momyuna cnos: > 0.01 u < 0.05 mm
VIuamemp conna: 2 0.3 u < 0.5 mm Maxcumanvnas
memnepamypa nevamaroweii conoexu: > 250 zpao. C
Oxnadcoenue 301l nevamu: Jgyxcmoponnee
\Maxcumanvras memnepamypa niamgopmer sl
nevamu:< 150 epad. C Tun nramdpopmer 05 nevamu:
IToooepesaemas coemnas na 3axcumax, urxcupyemas
Ha niamgopme Hanuvue sakpeimozo kopnyca: Hem
Popmam Paiinos ons neuamu:. GCODE Tun
ynpasaenust npunmepom: Ianeno ynpasnenus c
Oucnieem Ha kopnyce ycmpoticmea Tun
HANPAGIAIOWUX. KOHCIPYKYUOHHBIT npodune Pyunoi
3D ckanep. Tounocms ckanupoganus: > 0.05 u < 0.1
v Ckopocme ckanuposanus, MiH. movex/cex: > 2
Dopmam coOXpaneHus pe3yiemanmos CKaHUPOGAHUSL!
vrml, ply, obj, stl Bozmoocnocme ckanupoeanus 6
yeeme: Ja Hanuwmue cencoproeo sxpana: nem Jnuna
USB-npogooa:> 3 m Texnonocusa 3D-cxanupoganus.
Onmuyeckasn 3azpyska npecemos (wabioHo8) ckanepa:
anuyue Qynxyuu nocmobpabomxu: Obpesxa mooeny,

wm

1.00

|
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Pazoenenue modenu na omoenvHoie wacmu, Yoanenue
muwHux anemenmos, Yoanenue omaepcmuil, co3oanue
ihomopeanucmuyrou mexcmypel, cpagrenue 3D
ImModeneil Mexcdy cobol, usmepenue pazmepos Mooenel
CeUeHUAMU @ PYYHOM pedicume, akcrnopm cexenuti 6 XLS
lIpoepammuoe obecneuenue 03 cO30anUl MOOENEH
Wemoodom ghomozpammempuu: Hanuuue Ynpasinenue
nosopomusim cmonom no Wi-Fi: [Ta Munumanenoe
accmosHue ckanuposanus. <23 cm

Cencop ne menee | wum. Texnonoeus ckanepa
Onmuueckan Tun ckanepa Pyunou Munumanenoe
paccmosnue 0o o6wvexma ne bonee 100 mm.
Paspewenue ckanuposanus 0o 768 goxcenei Cxopocmp
cxanuposanus bonee 2 000 000 man/cex Cencopneiti
wxpan Hanuuue Tovnocme ckanuposanus 0,072 - 0,26
wm. Llgemnoe ckanupoganue Hanuuue I'enepayua
imexcmypor memooom gpomozpammempuu Hanuuue
MunumaneHolli pasmep ckanupyemozo 00vekma ie
bonee 100 mm Markcumansnolii pasmep cKaHupyemozo
obvexma ne menee 3000 mm [pozpammuoe
obecneuenue Ha pycckom asvike Hanuuue
TTodoeporcusaempie popmamet sxcnopma patinog PLY,
STL, OBJ, VMRL /Inuna USB npogoda ne menee 3m
\Peorcum cenascuganua modenu Hanuvue Pesicum
ABMOMAMUYECKO20 YOANCHUS AUUHUX INEMEHMOG wm 1.00
\Hanuwue Peorcum ymenouteHUA NOIUSOHANBHOCMU
wooenu Hanuuue Pesicum obpesxu modenu Hanuuue
\Peatcum gplpasHueanus mooenu no niockocmu Hanuvue
\Peotcum ycmparnenus Ovipok 6 mooenu Hanuuue Peocum
asmomamuueckozo pasdenenus Mooenu Ha omoenblivie
STL ¢patinet Hanuuue Pedicum macuimabupogarus
wmooenu Hanuuue Peoicum usmepenus pasmepos ceyenus
mooenu nrockocmeio Hanuuue xcnopm cevenuii
wooenu niockocmolo Hanuwue Peocum cpaguenus 3D
mooeneii meoicoy cobou Hanuuue Pedicum zenepayuu
nnockoil epanu npu obpesrke Hanuuue Coxpanenue
OanHbIx cCKanuposanus ¢ Qaiin (3anuce
nocredogamenviiocmu) Hanuuue Yoanenue kaoposg u3
nocnedosamensnocmu Hanuwue [poepamma no
ibomozpammempuu Hanuvue

3D cxanep pyunoti
npogeccuoransnbiill

ITogopommueiii cmon o3 3D ckanuposanus u
homocvemku Juamemp nogopomuo2o cmoia ne menee
600 mm Makcumansnas ocesas Ha2pyska na
nogopomuvili cmon He menee 150 ke Munumanonslii uwae
nogopoma ne menee lepaoyc Ynpaenenue no USB:
Hanuyue Ynpasaenue no Wi-fi: nanuvue 3adanue yena
nogopoma 05 kaxc0020 waea: Hanuyue 3adanue wm 1.00
Bpemenu naysvl Medcoy wiazamu: Hanuuue 3adanue
BpeMenU 3a0epICKU neped CMapmom. HaIudue
\Pecynupogka ckopocmu pawjenus: nanudue Pesepc
epawjenus: nanuyue Memaniuueckuii Kopnyc Hanuvue
\Imamue Ons 3D ckanepa, cogmecmumslii ¢ nozuyuen
"3D ckanep pyuroi npogeccuonansnoiti”

Cmon nogopommulit 019
3D ckanepa

Havnmenoranue pazaena;
"KomnsiotepHoe |
obopynosaHue"

MOV (npunmep, ckanep, ﬁa6op Qyuryuil: npunmep/ckanep/xonup; CHIIY &

. wm 1.00
Konup) mun 1 cocmage ycmpoiicmea unu CHITY cosmecmumas ¢
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MDY @ komnnexme nocmasku; Ilewams yeemuuvix
uzobpaxcenun. mpebyemcs; Maxcumanenoiti popmam
mewamu: A3, ¢ MaKCUMATLHLIM PA3peuieHuem neyamu.
e xyace 4800x1200dpi; Cxopocms neuamu. ne meiee
15 cmp/mun; Dyukyus agmomamuueckoli
deycmoponneli newamu - Hanuuue;, PyHKyus nevams
be3 noaeii: Hanuyue; Dynkyus 6ecnposooHO20
nooxmoyenus, kax munumym Wiki u AirPrint: nanuvue;
Vucnneii 015 omodpadiceHus uHoOpMayuy. Hanuyue;
[IToooepocka OC Windows, Mac OS, i0S, Android:
nanuuue; Humepgpeticor noorxnioyenust USB, RJ45:
Hanuyue

Hoymbyk Tun 2

Dopm-paxmop: noymbyx; IKecmkas, Heomkniouaemas
Kknasuamypa: nanuvue, [Juazonans 3Kkpana: ne menee
15,6 oiotimos; Paspewienue skpana: He meHee
1920x1080 nuxceneni; Konuwecmso sdep npoyeccopa.
om 4, Konuuecmeo nomoxos: om 8, bazosas
maxkmogas wacmoma npoyeccopa. e menee 2,4 [Ty,
Maxkcumanvhas makmosas Yacmoma npoyeccopa: He
wmenee 4,1 [Ty, Ksw-namame npoyeccopa: om 8 M6,
Obvem onepamuenon namsmu: om 8 I'6;, Obvem
n000epoicusaeMoll OnepamugHol namsmu (Ons
803MOdICHOCIU pacuiupenus). e menee 24 I'baiim;
Ob6vem naxonumenss HDD: om 1 T6 (unmu SSD: om 256
I'6); Hduckpemnas sudeokapma: nanuvue Obvem
namamu gudeokapmol: ne meree 6 16 Tun namsmu
sudeoxapmur: ne xysce GDDR6 Bpema asmonomnoi
pabomer om bamapeu: ne menee 3 wacos; Bec
HOYMOBYKA ¢ YCIMAHOBTEHHBIM AKKYMYASMOPOM. HE
Gonee 2,4 ke, Buewnuit unmepgpetic USB cmanoapma
e nuoice 3.0: He menee 08yx ceob600nbLx. Biewnuii
unmepcpeiic LAN (8 ciyuae omcymemasus na kopnyce,
npedocmagname Ethernet adanmep USB-RJ-435),
\Hanuuue mooyneti u unmepgpeticog: HDMI;
becnpogoonas ceaze Wi-Fi: nanuuue c nodoepckoii
cmanoapma [EEE 802.11n, unu cospemennee; Web-
xamepa: nanuuue, Pycckas packnadka knaguamypel.
manuyue; Manunyasmop "mutus'': nanuvue;
IIpedycmanognennas OnepayuoHHas Cucmema ¢
epaduueckum noab308amMenLCKUM Unmeppeticom,
0becneyusarowas pabomy pacnpocmpaHeHHblx
0OpazoeamensHuLX U 00U ECUCINEMHBIX IPUTONCEHUT!
Hanuque

13.00

(VS

HaumeHOBaHUE pa3nena;
"[pesentanronHoe
obopynoBaHue”

HnmepakmugHblli
KOMWREKC ¢
BLLYUCTUMETIbHBIM
O1OKOM U MOOUABHBIM
KpenneHuem

HHmepaxmusHblli KOMANEKC C GbINUCTUM ENbHBIM
OIOKOM Y MOBUTLHBIM KPENTEHUEM QONHNCEH
coomeemcmeoganme CredyIoufuM MeXHUYECKUM
mpeboganusim: Pazmep ouazonanu: ne menee 74
0101iMoe,; Paspeuienue axkpana no 20pu3oHmany. ne
wmenee 3000 nuxceneti: Pazpewenue sxpana no
sepmuianu: He menee 2100 nuxcened, IToodepoicka
paspewernus 3840x2160 nuxcenei (npu 60 I'y): oa;
Hanuuue scmpoenHoil akycmuueckoll cucmemst: 0a;
\Konuuecmeo mouek kacanus. e menee 20; Boicoma
cpabampleanus ceHcopa Om NOGEPXHOCIMU SKPAHA: He
bosee 3 munnumempos, Bpems omrnika cencopa

1.00
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n/n

HaunmeHoBanne
obopynoeanun (PBI10)

KpaTkine npumepHbie TeXHHUECKHE
xapaktepucruku (PBI10)

Eanauua
H3MepeHust

KoJimaecTno|

kacanus: ne bonee 10 munnucekynd, Bempoenuore
yrkyuu pacno3naganusi 06beKMos Kacanus: 04a;
\Konuuecmso nodoepoicugaemvlx CIMuiycos
0OHOBpeMeNHO. He menee 2; Bosmooicnocme
nodxmouenus k cemu Ethernet nposodusim cnocobom:
0a; Bozmosicnocms nodkmouenus k cemu Ethernet
Gecnposoonvim chocobom (Wi-Fi): 0a; Boamoocnocme
1UCNOb308AHUS JIAOOHU 8 KAYECm8e UHCMPYMEHma
cmupanus: 0a;, Hanuuue unmezpupoganHo2o 0amyuxa
oceeujeHHoCMY 0N ABMOMAMUYECKOll KOPPEKYUY
sipkocmu nodcsemku: 0a; Hanuuue gpynkyuu
Gecnposodnoil nepeoauu uzobpaxcenus ¢ ycmpoucme
a 6aze OC Windows: oa;, Hanuuue gynxyuu
6ecnpoBOOHOT nepedayu u306padcenis ¢ yCmpoucme
na 6aze OC MacOS: da; Hanuvue @pynkyuu
becnposodnoll nepedauy u3oobpadiceHus ¢ ycmpocms
wa 6aze OC 10S. oa;, Hanuuue gynxyuu 6ecnposoonoii
nepedayu usobpascenus ¢ yempoicma Ha 6asze OC
Android: oa; Boamodcnocms yoanenHo20 ynpasneHus u
IMonumopunea: 0a; Hanuvue kpennenus 8 komniexkme.
0a; Hanuuue cnoma na kopnyce 018 yCmano6KU
DONOAHUMENBHOZO 8bINUCTUMENbHO2O OIOKA. 0d;
Markcumanpheiti nodoepoicusaemulii 06vem
onepamueHoti namamu QONOIHUMETbHOZ0
gpIuuCIUMenbHO20 bnoka: He menee 8 10,
Maxcumaneruiii no0Oepocugaemulii 06bem HaKONUMens
DONOTHUMENILHO20 BLINUCTUMENLHO20 ONIOKA: HE MeHee
128 I'6; Pasvem 055 nOOKMIOYEHUS OONOTHUMENBHOZ0
BIYUCAUMENBHO20 ONIOKA C KOHMAKMamu
DACKMPORUMAHUR GOIHUCTUIMENBHO20 BROKA O
GCmpoenozo 610Ka RUMAHUS UHIMEPAKIMUBHO20
KOMRAEKCA U KOHMAaKmamu O ROOKAIOUEHUS,
yughposozo suoeocucnana u USB ona nooxkniouenus
cencopa kacanus: nanwuue; [poussodumensnocme
1pOYeccopa OOROTHUMENBIOSO GbIHUCTUMETbHOZ0 OIOKd]
(snauenue nokazamens «CPU Mark» no mecmy
«Desktop CPU Perfomancey
Vzttps://www. cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
hitps:/fwww.cpubenchmark.net/laptop. html): ne menee
7000 edunuy, Paspewenue na suixode gudecadanmepa
gbrunCIUmMenbHo20 610Ka npu pabome ¢
UHIMEPAKMUBHBIM KOMPAEKCOM: He menee 3840 x 2160
uxceneti npu 60 I'y; Hanuuue y dononHumensnozo
lgoluucIUmensHozo 6noka 6ecnposodnozo mooyia Wi-Fi
He Huoce 802.11a/b/g/m/ac; Maxcumansnuslil yposens
wiyma npu pabome OGRONHUMENLHO2O
eoryucumensio2o onoxa. ne bonee 30 05A; Hanunue ¢
Komnnexme MoGUTbHO20 MEMANTUYECKO20 KPeNIIeH U,
06ecneuusaioujeco 603MOACHOCTb HANOTbHON
VCMAHOBK Y UHMEPAKIMUBHO20 KOMAIIEKCA, C
epeOsudICHOT KONECHOT 6a301 Y 603MOJICHOCMBIO
huxcayuu xonec Ons UCKIOYERUS HENPOU3IEOTbHO20
oguoicenus; [Tpedycmanoenennas onepayuonas
cucmema ¢ zpaghuieckum noAb308aMeNbCKUM
unmepgeiicom, obecnevugaionas padbomy
acnpocmpanernblx o0pazosamenbHuIX U

06w ecucmemublx npunodiceHui: Hanudue, Qynkyus
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n/n

HaumeHoBaHHne
obopynosanus (PBI1O)

KpaTkue npuMepHble TeXHHYECKHe

Eannuna

xapaktepuctuku (PBI1O) H3MepeHus

KonunuyecTBo

epaduieck020 KOMMEHMUPOBAHUS NOGEPX
MPOU3EONBHO20 U300PANCEHUS, 8 MOM YUCAE OM
busuecky NOOKNOUEHHO20 UCMOYHUKA GUOEOCUZHANA!
Hanuuue; HumezpupoBanHblil 6 N0Ab306AMENbCKUL
unmepgbeiic pynxyuonan npocmMompa u pabomet ¢
@aiinamu ocroenuix opmamog ¢ USB- nakonumeneii
uIU cemegozo cepgepa. Hanuwue; Humezpupogarnvie
cpedcmaa, obecneyugaioujue credyiowutl QYHKYUoHa:
— CO30aHUE MHOZOCMPAHUUHBIX YUeOHBIX 3aHAMUT C
LCNONb30BAHUEM MEOUAKOHMEHMA PASTUYHBLX
ihopmamos, — cozdanue HaOnUcel U KOMMCHMAapUes
noGepx 3anylyeHHbIX NPUTONCEHUN, — PACNOHABAHUE
ibuzyp u pyxonucrozo mexema (pycckutl, GH2MULICKUY
361K ), — HATUNUE UHCIPYMEHIMOE PUCOBAHUS
ceomempuyeckux gueyp u sunui. Bempoennvie
VHKYUU, — 2eHepamop CaysauHeix yucen, —
KanbKyIAmop, — IKPAHHAs KIasuamypa, — maimep, —
pedaxmop mamemamuueckux gopmyn. OnekmponHvle
MAmMeMamuieckue UHCHPYMEHmbl: — YUPKYAb, —
yeonsHuk, — aunetika, — mpancnopmup. Peocum
«Genoti OCKU» € GOIMOICHOCMbIO CO30AHUA 3AMEMOK,
pucosanus, pabomst ¢ mabauyamu u epaduxamu:
Hanuuue. Umnopm Qaitnos popmamos: PDF, PPT,
\PPTX

HaumeHosaHue pasjena:
" JlonOJIHUTETbHOE
o0opynoBanue"

HanumeHoBaHUe pazgena:
"MebGenn"

\Komniexm mebenu

"Yuebnas mebenn: cmon-mpancopmep-mpaneyus 12
wim cmynest 12 wim mebenv Onst nedazozca: cmona 1 wm,
cmyn I wm "

KOMNJAEKm

1.00

Han

MEHOBaHHe HAanpaBnenus: "Modunvnan pazpabomra”’

HanmeHoBaHMe pa3nena;
"[TpodunsHoe
o6opynosaHue”

Hoym6yx mun 1
(Pabouee mecmo
meoazoca)

Dopm-pakmop: noymbyx; Pasmep ouazonanu: He
wenee 15.6 oritimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii o6vem
VCMAaHOGNEHHOT ONePamusHOTl naMamu: He Menee §
I6aiim; Maxcumanbroiii 06uguii noddepicusaemviil
obvem onepamusnol namamu. ve menee 16 [oaiim,
Obvem SSD naxonumena: ne menee 240 I'baiim;
\Ibecnpogoonas cesisb: Wi-Fi; Konuuecmeo ecmpoentsix
g kopnyc nopmoag USB: ne menee 2, uz komopoix He
menee [ Oonxcro 6uimb USB eepcuu ne nuoice 3.0,
Paspeutenue gr6-xamepul, Mnuxkceno: He menee 0.3,
\Bempoennotit mukpogon, Knasuamypa ¢ packnadkou u
mapkuposkoi knaguws QWERTY/HIJYKEH;
To0oepocka cmandapmos 6ecnpoBoOOHOU CBA3U.
802.11a/b/g/n/ac; ITpoussodumenvrocms npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http:/fwww.cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Hanuuue Manunyiamopa mulits 6
Komnnexme: 0a; Ycmanoenennas onepayuoHHasn
cucmemMa ¢ 2paghuueckum noiib308amenbCKuM

1.00

unmepeicom, ceedeHus, 0 KOMOPOM BKIIOYEHb 8
| ‘
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HaumenoBanue
obopyaosanns (PBIIO)

KpaTkue npumepHbie TeXHHYECKHE
xapakrepueruxn (PBIIO)

Eannnna
N3IMEPCHHS

KonanyeerBo

eOUHbLU peecmp POCCUUCKUX NPOSPAMM OA
EKMPOHHBIX BLIVUCTUMENLHBIX MAWUH U 63 OAHHbIX,
Ycemanoenennoiii nakem oguchozo npozpammHozo
0Oecneyens, COBMECIUMOZ0 C YCMAHOBNEHHOT
onepayuonnoll cucmemotl, c6edens 0 KOmopom
BRIIOYEHBL 8 €OUHBIT peecmp POCCUUCKUX NPOZPaMM ONs
DAEKMPOHHBIX GBIYUCTUMENBHBIX MAUIUH U 6A3 OAHHBIX.

MDY (npunmep, cxanep,
wxonup) mun 2 (Pabouee
mecmo nedazoea)

Tun yempoticmea: Muo2ohynkyuonansrhoe ycmpoicmao
(MDY), Lsemnocmo neuams: uepno-6enas,
Texnonozusi nevamu. snexmpoepagpuyeckas (iasepuas,
ceemoouodnas);, Dopmam nevamu: ne meree A4; Tun
CKAHUPOBAHUSL: NPOMANCHBLI/NNAHULEMHbIT,
BO3MOJICHOCIb CKAHUPOBANUS 8 (hopMamax: He MeHee
U4, Cnocob nooxmouenus: LAN, Wi-Fi, USB

uim

1.00

\Hoymbyx mun |
(Paboyee mecmo
oOyuawwezocs)

Dopm-paxmop: noymbyk, Pazmep ouazonanu: He
meree 15.6 Oiotimos; Paspeutenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCmAHO0BNEeHHOU ONEPAMUGHOR NAMAMU. He MeHee §
[6atim; Maxcumansnelis 0bwuii noddepoicugaemorii
06vem onepamugnoli namsmu: e menee 16 I'baiim,
Obvem SSD nakonumens: ne menee 240 I'oaiim;
Becnposoduas ceaze: Wi-Fi; Konuwecmeo écmpoennuix
6 kopnyc nopmoe USB: ne menee 2, uz komopeix ne
wmenee 1 0oacno borme USB eepcuu ne nunce 3.0;
\Paspeurenue 636-xamepnvl, Mnuxcenv: ne menee 0.3;
\Bempoennwvlii mukpogon, Knasuamypa ¢ packnadkou u
wmapkupoexoii knaeuw QWERTY/HIYKEH:;
[To0depaicka cmandapmos 6ecnposooHOT CaA3U.
802.11a/b/g/n/ac; Ilpoussodumensnocms npoyeccopa
(3nauenue noxazamens « CPU Marky no mecmy «Laptop
& Portable CPU Perfomance»

http://www, cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue Manunynamopa Muluib 6
Komnaekme: 0a, YcmanoenenHas onepayuoHHas
cucmema ¢ epagpuieckum nosb308amMenbCKUM
unmepghelicom, ce0enuss 0 KOMOPOM BKIIOHEHY! 6
eOuHbIll peecmp poCccuiicKux npozpamm A
DNEKMPOHHBIX GoIYUCTUMENBHBIX MAUUK U 6a3 OUHHBIX,
Yemarosnennviii nakem ogucnoco npoepammnozo
0Gecneuenus, COBMECMUMOZ0 C YCHAHOBNIEHHOT
ONepayuoHHOU CUCEMOU, C8E0CHUSL O KOMOPOM
GKII0YEHb! 6 eOUHBIY peecmp pOCCUNICKUX NPOZPAMM OnA
DACKMPOHHBIX GLINUCTUMETbHBIX MAWUH U 6A3 OGHHBIX.

12.00

\Haywinuxu (Pabouee
ecmo obyuaruezocs)

Tun: nonnopasmephvie

wm

12.00

ITnanwem

Vluazonans sxpana: ve menee 10,47 doiimos,
onepamugHas namsames: He menee 3 6, sec: He boaee
600 epammog

13.00

HauMeHoBaHHe pa3aena:
"[Ipe3eHTallMOHHOE
obopyaosaHue”

HumepaxmugHulii
KOMRAEKC C
BLIMUCAUMCTLHBIM
OAOKOM U MOOUNbHBIM
Kkpennenuem

HumepakmugHslli KOMAIEKC C GuINUCTUMETbHBIM
OI0KOM U MOBUNBLHBIM Kpenienuem 0oaicen
coomeemcmaogame CnedyIoUUM MeXHUYECKUM
mpeboganuam: Pasmep ouazonanu: ne menee 74
0i0iiM08; Paspeuterue skpana no 20pusoHmany: He
wenee 3000 nuxceneti: Paszpewienue 3xpana no

cepmuxanu: He menee 2100 nuxceneil; lloodeporcka

1.00

S




n/n

HanmenoBaume
obopyaosanus (PBIIO)

KpaTkne npumMepHbIe TeXHHYECKHE
xapakrepucrnku (PBIIO)

Ennnnna
HU3MCPEHUS

KoJmuecTBo)

paspewenusn 3840x2 160 nuxceneit (npu 60 I'y): oa;
\Hanuuue gcmpoennott akycmuyecKkol cucmemsl. 04,
Konuuecmeo mouex kacanus: He menee 20; Boicoma
cpabamuléanisa ceHcopa Om NOBEPXHOCMU 3KPAHA: He
bonee 3 munnumempos, Bpems omxnuxa cencopa
kacanus. He Gonee 10 muanucekyno, Bempoenneie
dyHKYUU PACNO3HABANHUSL 06BEKMOB KACANUSL: 0d;
\Konuuecmseo noddepicusaemulx CMunycos
0OHOBpemenHO. He menee 2, Bozvooicnocme
mookmouenus k cemu Ethernet npogooneim chocobom:
0a, Bosmoscnocme nookniowenus k cemu Ethernet
becnpogodnvim cnocobom (Wi-Fi): 0a; BosmoocrHocms
UUCHONL308AHUS TAOOHY 8 KAYECM8e UHCIMPYMeHma
cmupanus: 0a;, Hanuuue uHmezpuposaniozo Oamuuxa
0CBeUeHHOCMU 011 ABMOMAMUYECKOT KOPPEKyuu
lapkocmu nooceemxu. oa; Hanuyue gynxyuu
6eCcnpo8oOHOT nepedauu U30OPaANCeHUs ¢ YCmPpoucms
na 6aze OC Windows: 0a; Hanuuue pyinxyuu
becnpo6oOHOIl hepedayu UsobpadiceHus ¢ ycmpoicms
1a 6aze OC MacOS: oa; Hanuuue dhyniyuu
becnpoBoOHOU nepedayu U300PAdNCeHUs ¢ yCmpoicme
na 6aze OC iOS: 0a;, Hanunue ghynxyuu 6ecnpo6oonoi
nepedayu uzobpasicenus ¢ yempoticms Ha 6aze OC
Android: 0a; Bosmodcnocms yOanenHo20 ynpasnenus u
Wonumopunea: 0a;, Hanuvue xpennenus 8 komniexme.
0a; Hanuuue cnoma na kopnyce 0ia ycmanoeku
OOROTHUMENLHO20 GHIYUCTIUMENbHO20 Ol0KA: 04,
\Makcumansneiii noddepocusaemerii 06vem
ONepamueHoOTi namMamu OONOIHUMENLHO20
aoruuCIUmencHoeo 6aoka: He meHee 8 I'6;
\Marcumansuolii noddepocusaemviti 06vem HaKonumens
OONONHUMENBHOZO BLINUCTUMENbHO20 DIOKA: He MeHee
128 I'6; Pazvem 0151 nOOKAIOYEHUSL OONOTHUMENbHOZO
BbIYUCTUMENBHOZO ONIOKA C KOHMAKMamu
ONEKMPONUMARUSL GOLYUCTUMENBHOZ0 ONI0KA OM
BCMPOEHHO20 OI0KA NUMAHUA UHMEPAKMUBHOZ0
KOMIIEKCA U KOHMAKMAaMU 015t NOOKTIOYeHUs!
yugpposozo sudeocucnana u USB Ons nodknouenus
cencopa kacanus: Hanuuue, Tlpousgodumenvnocms
npoyeccopa QONOTHUMENbHOZO BLIYUCIUMENbHO20 BAOKA
(3nauenue noxazamens « CPU Mark» no mecmy

« Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html unu no
mecmy «Laptop & Portable CPU Performance»

https: //'www.cpubenchmark.net/laptop.html): ne menee
7000 eounuy; Paspeuwienue Ha suixo0e eudecaoanmepa
evruucrumensrozo baoka npu pabome ¢
UHMEPAKMUGHBIM KoMAeKcom. e menee 3840 x 2160
nuxceneti npu 60 I'y; Hanuvue y donoanumensHozo
BolyucIumensrozo 6noka 6ecnposoonozo mooyns Wi-Fi
we nuoice 802.11a/b/g/n/ac; Makcumansnutii ypogens
wyma npu pabome OOROAHUMENHO2O
soruucrumensrozo 6noka: ne 6oree 30 0bA; Hanuyue ¢
KOMRaekme MOOUIbHOZ0 MEMANTULECKO20 KPeNIeHUs,
0becneyusarye2o 803MONICHOCY HANONLHOI
VCIMAHOBKU UHMEPAKMUGHO20 KOMIIEKCA, C
nepeOsuUXCHOTI KOECHOT 6301 U 603MONCHOCIBIO

d)ukcauuu KoJec 011 UCKTIOYEHUS HENPOU360IbHOCO
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HaumenoBanue KpaTkue npumepHble TeXHHYCCKHE Ennnna

o6opynosanns (PBITO) xapakrepucruku (PBI1O) H3MepeHHst Kounaecrso

suorcenus; Ilpedycmanognennasn onepayuonnas
cucmema ¢ epaguyeckum noab308amMenbCKUM
unmepgheticom, obecnevusaroujas pabomy
PACNPOCMPAHEHHBIX o6pa306ameﬂbezx u
06ujecucmemMubix npunodxcenuti: Hanuuue; PyHkyus
>DAPUYECKO20 KOMMENMUPOSAHUS NOGEPX
MPOUZBOILHO20 UB0OPAdICEHUS, 6 MOM HUCIe Om
[husuvecky NOOKIOUENHO20 UCOYNUKA GUOCOCUZHANA!
nanuyue;, Humezpupogannslii 8 No16308ameso CKUL
unmepdhetic hynkyuonan npocmompa u pabomet ¢
hatinamu ocrnosnuix popmamos ¢ USB- nakonumenei
U cemegozo cepgepa. Harwyue, Humezpuposannuie
cpedcmea, obecnevugaroujue cnedyiowuli (PYHKYUoHan:
L CO30aHUE MHOZOCMPAHUYHBIX YUEOHBIX 3AHAMUN C
1CHOL30BAHUEM MEOUAKOHMEHMA PATUYHBIX
hopmamos, — co30anue HAONUCER U KOMMEHMAPUE
nOBEPX 3ANYUEHHbIX NPUIOJICEHUT, — PACNO3NABAHUE
ipucyp u pyKonucHozo mekcma (pycckui, aHzauticKuti
WI3bIKU), ~—— HAAUYUE UHCMPYMEHMOE PUCOBAHUS
Leomempuyeckux ghucyp u munuil. Bempoennvie
(DYHKYUU: — 2eHepamop CAYHauHbLX Yuces, ~—
KATKYIAMOP, — IKPAHHAR KNAGUHAMYPA, — maumep, —
Pe0axmop MamemMamuueckux popmyi. IneKmpoHHble
Wamemamuueckue uHCMpyMenmol: — YUupKyio, —
V20nbHUK, — AuHelika, — mpanchopmup. Peoicum
«6enot Q0CKUy C BO3MONCHOCMBIO CO30AHUSL 3AMEMOK,
Ipucoeanus, pabomel ¢ mabauyamu u epaguxami.
nanuuue. Hmnopm aiinos popmamos: PDF, PPT,
PPTX

Haumenosanue pasziena;

" JlonoaHuTeNTbHOE

obopynosanue”

HauMeHoBaHue pa3nena:

"MeGens" L
"Yuebran mebens: cmon-mpancgopmep-mpaneyus 12

[Komnnexm mebenu wm cmyavs 12 wum mebens Onst nedazoea: cmon 1 wm, | komninekm 1.00

cmyn 1 wm"

HanmenoBaune nanpasnenus; "IIpozpammupoeanue na asvixe Python'

IHanmeHoBaHue pasnenina:

"TTpodprnsHoE

obopynosanue”
Dopm-paxmop: noymoOyk; Pasmep ouazonanu: He
wmenee 15.6 diotimos;, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCmaHogneHHOU ONEpamuUBHOL NamMamu. He Mexee §
l6atim,; Maxcumanohuiii 06wuii No00eprcusaemolii
06veMm onepamusHoll hamamu. He meree 16 I'baiim;
Obvem SSD naxonumens. ne menee 240 I'oaiim,

Hoymbyx mun 1 becnposoonas ceaze: Wi-Fi; Konusecmeo ecmpoernvix

(Paboyee mecmo 6 kopnyc nopmos USB: ne menee 2, uz komopoix ne wm 1.00

nedazoza) wenee | 0ondxcno 6bime USB sepcuu ne nuoice 3.0,

Paspeuwenue gr6-kamepoi, Mnukceno: ne menee 0.3,
\Bempoennviii mukpogon, Knaguamypa ¢ packradxoii u
wapkuposkoii knasuw QWERTY/HI]YKEH;
ITod0epoicka cmanoapmos 6ecnpoBooOHOU CEA3U:
802.11a/b/g/n/ac; TIpoussodumenvrocms npoyeccopa
(znavenue noxazamenss « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomancey

|
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n/n

HaunmeHoBanue
obopyaosanus (PBI10)

KpaTkne npamMepHbie TeXHHYECKHE
xapakrepuctuku (PBIIO)

Eannuna
H3MEpPEeHHs

KoauuecTBo

http: //www. cpubenchmark. net/laptop. html): ne menee
5000 eounuy; Hanusue MAHUNYASMOPA Mbllllb 8
Komnnekme: 0a, YCmaHoBAeHHAS ONePAYUOHHAS
cucmema c 2paghuyeckum noNb306amenbCKuM
UHMEPPENCOM, C8E0CHUA O KOMOPOM BKIIOHEHD G
eOuHbLIL peecmp POCCULICKUX NPOCPAMM OIS
DACKINPOHIBIX GLINUCTUMETbHBIX MAUH U 6A3 OAHHBIX;
Yemanognennouii naxem oQucHozo APO2paMmnozo
0becneyenus, COBMECMUMO20 ¢ YCIMAaHOBNEHHO
ONepayuoOHHOT CUCEMO, CBE0EHUS O KOMOPOM
GKIIOYCHBI 8 eOUNBIT peeCmp POCCUTICKUX npoepamm OJIst
QNEKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U 03 OAHHBIX.

WEB-xamepa (Pabouee
Wwecmo nedazoza)

Muxpoon: nanuuue, agmomamuyeckas oKycuposra:
Hanuvue

uim

1.00

MDY (npunmep, cxanep,
xonup) mun 2 (Pabouee
mecmo nedacoza)

Tun ycmpoticmaa: Muoeo@ynxyuonanvroe ycmpoicmeo
(MDY); lsemnocme nevams: yepno-6enast,
Texnonozus nevamu: snexmpoepaghuueckas (nazepnas,
ceemoduoonasn); Dopmam nevamu: He menee A4, Tun
CKAHUPOBAHUSL, NPOMANCHBII/NAAHILEMHBIT,
\BO3MONCHOCHID CKARUPOBAHUS 6 POPMAMAX: He MeHee
A4, Cnocob nooknouenua: LAN, Wi-Fi, USB

1.00

\Hoymbyx mun |
(Pabouee mecmo
oGyuarezocs)

Dopm-akmop: noymbyx, Pazmep ouazonanu. ne
menee 15.6 Owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
yecmanognennoll onepamugHol namsimu. He menee 8
IGatim;, Maxcumansnelii 0bwuii noddepicugaemuii
0bvem onepamugnol namsmu: ne menee 16 I'baim;
Obvem SSD naxonumens: ne menee 240 I'baiim,
\Becnposoonas ceaze: Wi-Fi; Konuwecmeo ecmpoennbix
6 kopnyc nopmos USB: ne menee 2, uz komopbix ne
weriee 1 ooncno buime USB eepcuu ne nuoce 3.0,
Paspewenue e36-kamepel, Mnukcens: ne menee 0.3;
\Bempoennuiil mukpogon; Knaguamypa ¢ packnadkou u
wapkuposxoii knasuu QWERTY/HIVKEH;
ITo0depoicka cmandapmos 6ecnposooion cessu:
802.11a/b/g/m/ac; Ipoussodumenshocme npoyeccopa
(zrnauenue noxazamens « CPU Markys no mecmy «Laptop
& Portable CPU Perfomancey
http:/fwww.cpubenchmark.net/laptop.html): e menee
5000 eounuy, Hanuyue Manunyasamopa melule 8
Komnnexkme: 0a; Ycmanoanennas onepayuorHHas
cucmema ¢ epagpuueckum nONb308AMeENsCKUM
unmep@eticom, C6eO0eHUs 0 KOMOPOM GKIIOYEHY! 6
eOuHbLTL peecmp POCCULCKUX NPOZPaMM 015
DACKMPONHBIX GOIYUCTUMENBHBIX MAUIUH U 643 0aHNbIX,
Yemanoenenneiti nakem oguchozo RpozpammHo2o
0becneuenus, COBMECMUMO20 ¢ YCHIAHOBNEHHO
onepayuoHHON CUCMEMOl, CBE0EHUA O KOMOPOM
BKITIOUEHB 8 eOUHBIIE peecmp POCCUUCKUX NPOSPaMM Ol
DAEKMPOHHBIX BbIYUCTUMENbHBIX MAUUH U 6A3 OGHHBLX.

uim

12.00

\Haywnuxu (Pabouee
wmecmo obyuaruezocs)

Tun: noanopasmeptoie

wim

12.00

HaumeHosanue paznena:
"[Ipe3eHTallMOHHOE
obopynoBaHue"

|

Hnmepakmusnuiii
KoMAIIeKC C
BBLUUCTUMETLHBIM

\HHmepakmueneiti KOMAREKC ¢ 8bIYUCTUMENTbHBLM
ONOKOM U MODUILHBIM KPERIeHUeM OONHCEH

wm

1.00

coomeemcmeaeosanib CﬂeayIOll/{uM MEXHUUECKUM
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Ne HaumenoBanne KpaTkue npuMepHbIe TEXHHYECKHE Eaunnua
KoJsinuecrso
n/njo6opynosanust (PBI1O) xapakrepuctuku (PBIIO) HU3MEPEeHUst
Onokom u mobunbreiM  impebosanusm: Pasmep ouazonanu: ne menee 74
Kpennenuem 0101M08,; Pazpeuieniie 5Kpana no 20pU30OHmMany: He

menee 3000 nukcenen: Paspewenue sxpana no
sepmukanu: ve menee 2100 nuxceneti; [Toooepoicka
paspewernusn 3840x2160 nuxceneit (npu 60 I'y): oa;
\Hanuuue ecmpoenHoil akycmuieckoti cucmemel: 0a;
Konuuecmso mouex kacanus: ne menee 20; Boicoma
Cpabamul8anUus CeHCOPa OM NOGEPXHOCIU IKPAHA He
bGonee 3 munaumempos; Bpems omxnuxa cencopa
wacanus. He 6onee 10 munnucexyno, Bempoennvie
Gyrxyuu pacnosuasanus 06veKmos kacanus: 04,
Konuuecmao nodoepoicusaemulx Cmunycog
0OHOBpeMeHHO! he menee 2; Bosmoscnocme
nookmouenus k cemu Ethernet npogodnvim cnocobom:
0a; Boamoocnocms nodkmouenus k cemu Ethernet
6ecnpoeodnbim cnocobom (Wi-Fi): 0a; Boamooicnocme
UCHONIL308AHUA TADOHU @ KAYecmse UHCIPYMEHma
cmupanus: 0a, Hanuvue unmezpuposantozo 0amuuka
ocgeluyeHHOCMU Ol ABMOMAMUYECKOU KOPpeKyuu
laprocmu nodceemxu. 0a; Hanuuue dhynxyuu
6ecnpogodrOI nepedavu u306paNCEeNUs ¢ YyCmpoicme
Ha 6aze OC Windows: 0a, Hanuuue pynxyuu
becnpogoonoii nepedayu u306padxcenus ¢ ycmpoicms
Ha 6aze OC MacOS: da; Hanuuue pynxyuu
becnpo8oOHOU hepedayuu U300PaNCeHUs ¢ yCmpoucms
Ha 6aze OC i0S: 0a; Hanuuue Qpynxyuu 6ecnpogoonot
nepedauu uzobpasicenus ¢ yempoiicma Ha 6ase OC
Undroid: 0a; Bozmodicnocme yoanennozo ynpasnenus u
wmonumopunza: 0a; Hanwuue kpennenus 6 komnnexme:
0a;, Hanuuue cnoma Ha kopnyce 013 yCman 06Ky
DONOTHUMENBHO20 GBIYUCIUMENbHO20 DAOKA: 0a;
\Maxcumansioiil ROOOepicueaemsili 06vem
onepamugHoil namamu OONOIHUMETbHO20
ebryucnumensHozo bnoka: He menee 8 I'6;
MaxcumaneHulil noddepaicusaemuiii 00vem HAKONUMEIS
OONOAHUMENBHO20 GLIYUCTUMENBHO20 BIOKA: He MeHee
128 I'6; Pazvem 0as nodxaouens 0ONOIHUMENbHO20
BLIYUCTUMENBbHO20 ONIOKA ¢ KOHMAKMamu
971eKMPONUManus 8bIYUCAUMENbHO20 BI0KA om
gCmpoenno20 OI0Ka NUMAaNUs UHMEPAKMUBHO20
KOMAIeKea U KOHMAaKmamu Onsi ROOKNIOYeHUs.
yugposozo sudeocuznana u USB 0ns nodkniouenus
cerncopa kacanus: Hanyue, [IpousgooumenvHocmo
mpoyeccopa OONOTHUMENbHOZO BLIYUCIUMENLHO20 DAOKA
(3rnauenue noxazamens « CPU Marky no mecmy

« Desktop CPU Perfomancey

https.//www. cpubenchmark. net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performancey

https. /rwww. cpubenchmark. net/laptop.html): ne menee
7000 edunuy, Paspewienue Ha guixode sudeoadanmepa
BbLYUCIUmenbHO20 baoka npu pabome ¢
UHMEPaKMUGHbIM KOMNIEKCoM: He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y OononnumeiibHo2o
BuIYUCIUMENbHO20 b0KA becnposooH020 mooyaa Wi-Fi
we nuxce 802.11a/b/g/m/ac; Maxcumanonuiii yposers
uiyma npu pabome OONOTHUMENLHO2O0
eoiuucaumenvnozo 6aoka: ne bonee 30 05A; Hanuuue ¢

KoMNeKme MODUIbHO20 MEMANTUYECKO20 Kpeniernus,

1
i
i
|
i
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HaunmeHoBanne
o0opynosanus (PBITIO)

KpaTkue npumMepHbie TeXHHYECKHEC
xapakrepuctuku (PBI1O)

Eaqnanua
H3MeEpeHHUs!

Konu4aecTBo

o6ecneuusalonjeco 03MONCHOCH HANOTBHOT
VCMAHOBKY UHMEPAKMUGHO20 KOMAAeKcd, ¢
nepedgUICHOU KONECHON BA30T U 803MONCHOCMBIO
hurxcayuu Konec 05 UCKIIOHEHUA HEeNpPOU3BONbHO20
Oguoicernus,; IlpedycmanoseieHHas onepayuoHHas
cucmema ¢ epagputeckum ROIb308AMENbCKUM
unmep@eticom, obechenugaiouas pabomy
pacnpocmparentelx 00paz08amenbHelx U
o6ujecucmemubix npunodcenull. Hanuuue, QynKyus
epauuecko20 KOMMEHMUPOBAHUA NOBEPX
MPOU3BONLHOZO US0OPANCEHUS, 8 MOM YUCHE OM
buzuecku NOOKMIOYEHHO20 UCMOYHUKA BUOCOCUSHANA!
Hanuuue; HumezpuposanHbelll 8 NO1b6308aMeNbCKUli
unmepdpeiic pyuxyuonan npocmompa u pabomei ¢
paiinamu ocnoguvix popmamos ¢ USB- naxonumeneii
Lnu cemesozo cepsepa: nanuwue;, Hnmezpuposantuie
cpedcmaa, obecnevugaiouyue creoyIiowuti PYHKYUOH A
— €0O30aHUe MHO2OCIMPAHUYHBIX YYeOHbIX 3aHSIMUT C
UCHOTb308AHUEM MEOUAKOHMEHNA PASTUYHBLX
‘bopmamos, — cozoanue Haonucel U KOMMeHmapues
NoBepx 3anyiyeHHbIX NPUNONCEHUH, — pPACRO3HABAHUE
duzyp u pykOnucHo2o mexcma (pycckuil, aHenuickui
’513bl}<u), — HAAUYUE UHCIMPYMEHIMOS PUCOGAHUSE
Leomempuueckux Queyp u nunui. Bempoennvie
DYHKYUU: — 2eHepamop CAYYAUHBIX Yyucel, —
KANLKYIAMOP, — 3KPAHHAA KNAGUAMYpa, — maumep, —
peo0akmop Mamemamuieckux opmyn. nexmpoHnvle
Mamemamuueckue uHCMpYyMeHmpl., — YUPKYNb, —
V2ONbHUK, — AUHElKa, — mpancnopmup. Pedicum
«6eNlotl OOCKUY C BOMOICHOCMbIO CO30AHUS 3AMEMOK,
pucosarnus, pabomet ¢ mabnuyamu u cpaguxamu:
Hanuuue. Hmnopm ¢aiinos popmamos: PDF, PPT,
PTX

(99}

HaumenoBanue paznesna:
" [I0NOTHUTETLHOE
obopynoBaHue"

HaumeHoBaHue paszaena:
"Mebens"

\Komnnexm mebenu

"Vyebuasn mebens: cmon ywenuveckuii 12 wm., kpecia
xomnvromeprore 12 wim mebens ons nedazoea: cmon 1
wem, cmyn | wm, cucmemsl xpanenus. cmeanaxc | wm"

KOMNJIEKm

1.00

HaumeHoBanne

HanpasJjennsi: "Kubepzuzuena u paboma c 6orbmumu oanivimu’

4

HanmenoBanue pasnena:
"IIpodnieHOE
obopynosaHye"

!

\Haywinuxu (Pabovee
wmecmo obyuarougezocs)

Tun: noanopasmepHvle

um

12.00

Hoym6yx mun 1
(Pabouee mecmo
obyuaionezocs)

Dopm-pakmop: HoymoOyk;, Pasmep ouazonanu: He
Wmenee 15.6 diotimos; Paspewenue sxkpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCMAHOBNIEeHHOT ONePamueHot NaMamu. He Menee 8
[ Gatim, Maxcumanvhuiii 00uuil ROOOepicusaembvlil
06vem onepamuenoll namamu: ne menee 16 ['6aiim;
Obvem SSD naxonumens. ne menee 240 I'batim,
becnposoonas cease: Wi-Fi; Konuuecmgo scmpoenHolx
8 kopnyc nopmos USB: ne menee 2, uz komopwix ne
wenee I donocio buimoe USB eepcuu ne nuice 3.0;
aspeurenue 636-kamepur, Mnukcennv: ne menee 0.3;

wm

12.00
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n/m

Haumenoranue
odopynosanus (PBIIO)

Kpartkne npuMepHble TeXHHYECKHE
xapakrepucTuku (PBI1O)

| Eananua
H3MepeHust

KosinyecTBo

Becmpoennwiti mukpogpon; Knaguamypa c packnadkon u
mapruposkoii knasuw QWERTY/HI[VKEH;
TTodoepoicka cmandapmos 6ecnpo8oOHOL c8aA3uU:
802.11a/b/g/n/ac; Ilpousgodumensnocmos npoyeccopa
(3nauenue noxazamens « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomancey

http.//www. cpubenchmark.net/laptop.html): ne menee
5000 eournuy; Hanuuue mManunyiamopa Moluds 8
komnnexkme: da; Vemanosnennas onepayuornas
cucmema c epagpuueckum nonb308ameNbLCKUM
unmepheicom, ceedeHus 0 KOmopPOM GKIIOUCHbI 8
eOUHBLIL peecmp POCCUUCKUX NPOSPAMM OIS
DREKMPOHHBIX GbIYUCTUMENBHBIX MAWUH U 6a3 OaHNbIX,
VYemanosgaenneii naxem oucnoeo npozpammnozo
0becneuenus, COBMECMUMO20 C YCHAHOGNeHHOT
ONEpAyUOHHOU CUCIEMOT, CBEOCHUS O KOMOPOM
BrAIOYEHbL 6 COUHBII peecmp POCCUTICKUX NPOZPAMM OIS
JIEKIIPOHHBLX 8bIYUCTUMENBHBIX MAUWUH U a3 OAHHBIX.

WEB-xamepa (Pabouece
Wecmo nedazoea)

Muxpogon: naruuue, aBMoMamMuuecKan hoKycuposxa:
Hanuyue

1.00

Hoymbyx mun |
(Pabouee mecmo
nedazoza)

Dopm-pakmop: noymbOyk; Pasmep ouazonanu: He
menee 15.6 owiimos, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii obvem
VCMAHOGBAEHHOT ONePamueHOR NAMAMU. He MeHee 8

[ batim, Makcumanvrolti 06Ut NOOOEPICUBACMbIT
06vem onepamuenotli namamu. He menee 16 'baiim,
O6vem SSD naxonumens: ve menee 240 I'6aiim;
becnposoonas cesize: Wi-Fi; Konuwecmeo ecmpoeHiioix
8 kopnyc nopmos USB: ne menee 2, uz komopuix He
wmenee 1 donxncro Guime USB gepcuu ne nusice 3.0,
\Paspeutenue ¢30-kamepul, Mnuxceno: He menee 0.3,
\Bempoennbiii mukpogpon; Knaguamypa ¢ packnaokou u
wapkuposioii knasuue QWERT Y/HIYKEH;
IToooepoicka cmandapmos 6ecnposoOHOT CEsI3U.
802.11a/b/g/n/ac; Ipoussodumenvrocme npoyeccopa
(snauenue noxazamenss «CPU Mark» no mecmy « Laptop
& Portable CPU Perfomancey

hitp://www. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue mManunynamopa meluis 8
Komniexkme: Oa; YCmanoeneHnas OnepayuorHast
cucmema ¢ epaghpuieckum nob308amenbCKuM
uHmepgheiicom, caeoenus 0 KOmopom GKIOYeHsl 8
COUNBLY peecmp POCCUTCKUX POZPamMM OISt
PICKMPOHHBIX BLINUCTUMENbHBIX MAUWUH U 6A3 OGHHBIX,
Yemanognennvlii nakem oucnozo npoepammiozo
06ecneuenus, coBMeCmuMozo ¢ YCmMaHo8IeHHOT
onepayuonnol cucmemoil, c8edeHUs 0 KOMopom
BKIOUEHBL 6 COUHDBLIL peecmp POCCULCKUX NPO2PaMm 015
9AEKIMPOHHBIX GbIMUCTUMENbHBIX MAUUH U 6a3 OGHHBIX.

1.00

HaumMeHoBaHUWE pa3fca:
"[IpeseHraloHHOE
ob6opynosanue”

(HHmepakmuenbiil
KOMNREKC ¢
GLIYUCTUMENLHBIM
O10KOM U MOOUNBLHBIM
Kpennenuem

[HHmepakmusHblii KOMINIEKC C GbIYUCTUINENbHBIM
6AOKOM U MOOUNLHBIM KPENIIEHUEM 00ICEH
cCOOMBemcmeo8ams CReOVIOWUM MEXHUYECKUM
mpebosanusim: Pasmep ouazonanu: ne menee 74
0i0iiMo8, Pazpeuienue 3Kpana no copu3OHmanu: He

meree 3000 nuxcenei: Paspewenue akpana no

1.00

vl




z

n/n

HaumenoBanne
obopynosanust (PBI1O)

Kparkue npuMepHbie TeXHH4eCKHE
xapakrepucruku (PBIIO)

Eannuna
HIMCpCHUS

KoJimuecrBo

sepmuranu: ne menee 2100 nuxcene; loooepocka
paspewienus 3840x2 160 nuxceneii (npu 60 [y): da;
Hanuuue acmpoennoil akycmuyeckol cucmemsl. 0a;
Konuwecmgo mouex kacanus: ne menee 20, Boicoma
Cpabamuvieanus CeHCOPa OM NOBEPXHOCIU SKPANQ. He
Oonee 3 munnumempos; Bpems omxnuxa cencopa
kacanus: He 6onee 10 munaucexyno, Bcmpoenusie
DyHKYUU PACKO3HABAHUS 06BEKMO8 KACAHUA: 0a;
Konuuecmeo no0depiicusaemvlx Cmunycos
ooHo8pemenno: ne menee 2; Boamoocnocme
nookmouenus Kk cemu Ethernet npogodnuim cnocobom:
0a, Bosmoscnocme nodxkniovenus k cemu Ethernet
becnposodnuim cnocobom (Wi-Fi): 0a; Bosmooicnocne
UCHONL30BAHUS TAOOHY 8 KAYECMBE UHCIMPYMEHMA
cmupanua: 0a;, Hanuuue unmezpupoganno2o damuuxa
ocgewgeHHOCMU ONsT ABMOMAMUYECKOU KOPPEKYUU
siprocmu noocgemxu: 0a; Hanuuue pynxyuu
0ecnpogoonol nepedauy u30bpPaAdNCeHUs ¢ yCmpoucma
na 6aze OC Windows: oa;, Hanuuue ¢yuxyuu
becnpo8ooHoll nepedayu uzoopadcenus ¢ yCmpoucme
ha 6asze OC MacOS: 0a; Hanuuue pynxyuu
becnpoeodHoll nepedayu u3obpaxcenus ¢ ycmpocms
na 6ase OC i0S: oa; Hanuuue pynxkyuu 6ecnpogodnoti
nepedauu uzobpaxcenus ¢ yempoticms Ha 6aze OC
Undroid: 0a; BozmodcHocms yoanennozo ynpasneHus u
wonumopurea: 0a; Hanuuue kpennenus 6 Komnnexme:
0a; Hanuvue cnoma na xopnyce 0nsa ycmaHo6Ku
OONOHUMENBHO20 BLIYUCIUMENLHO20 OIOKA: 0a;
Maxcumansrvlti nodoepicugaemvlii 06vem
onepamuerHot NAMAMU QONOTHUMENLHOZO
guivuCaIUmenvioeo onoka: e menee 8 I'6;
\Maxkcumansroiii nodoeporcusaembiii 00vem HAKONUMes
OONOTHUMENTbHO20 GBIMUCIUMENLHOZO ONOKA: HE MeHee
128 I'6; Pazvem Onsi nOOKMIOUEHUS OOROTHUMENBHO2O
861 Y UCTUMENbHOZO ONIOKA ¢ KOHMAKMaMU
DACKMPONUMAnUS 8bIYUCIUMENbHO20 B0KA OMm
BCIMPOEHHO20 BI0KA NUMAHUA UHMEPAKMUBHOZ0
KoMReKca u KoHmaKkmamu Ons NOOKNOYeHUs
yupposoeo audeocucnana u USB onsi nooxknouenusi
cencopa kacanus: nanuvue; Illpousgooumensuocme
mpoyeccopa GONOTHUMENLHOSO BLINUCTUMENLHO20 OIOKA
(3nauenue nokazamens « CPU Mark» no mecmy
«Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop. html wnu no
mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop. html). ne menee
7000 edunuy,; Paspewenue na euixode guoeoaoanmepa
solyUCTUMEnbII020 ONI0KA npy pabome ¢
UHMEPaKmMUGHBIM KOMANEKCOM: He menee 3840 x 2160
nurceneti npu 60 'y, Haruuue y oononnumensvrozo
Bbruucnumensiiozo 6aoka becnpoeoonozo mooyas Wi-Fi
e nusice 802.11a/b/g/n/ac; Makcumanonblil yposeiis
uymMa npu pabome QONOIHUMENBHOSO
goruucaumenviioco oaoka: ie 6onee 30 0bA; Hanuuue ¢
KoMATIeKme MOGUIbHO20 MEMANIUYECKO20 KPENTIeHUS,
0becneuusarouye2o 60IMONCHOCHIb HANOAbHOU
VCIMAHOBKYU UHMEPAKMUBHO20 KOMIIEKCA, C

nepeosudicHol KoecHotl 6a3ol U GO3MOICHOCHIBIO
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n/n

Haumenosanuc
o6opynosanus (PBI1O)

Kpartkue npumepHbIe TeXHHUCCKIE
xapakrepuctuku (PBI10)

Ennnuna
HIMepeHns

KoJyn4gecTBo)

pukcayuu konec 0N UCKTIOUEHUS HeNPOU3B0IbHO20
Oaudicenus; [pedycmanogneHHas ONepayuoOHHas
cucmema ¢ epagpuueckum NOTL308AMENbCKUM
unmepeeiicom, obecnevusarowas pabomy
ACNPOCMPAHEHHBIX 06PA308aAMENbHBIX U
0OU ecucmemublx NPUROKHCEHU: nanuuue, Pyuxyus
epaduueckoz0 KOMMEHMUPOBAHUS NOGEPX
NPOU3BOILHOZ0 U0OPANCEHUS, € MOM YuUcTe om
puzuvecku NOOKAIOYEHHO20 UCMOYHUKI BUOCOCUZHANA:
nanuuue; Hnmezpupogannwlii  ROb306AMENbCKUT
unmepQeic PyRKyuonan RPOCMOMpPa u pabomsi ¢
‘patinamu ocnosnvix popmamos ¢ USB- nakonumeneii
wnu cemesozo cepsepa. nanuiue;, Humespuposannuie
cpedcmaa, obecnewugaiowgue cnedyiouul GYHKYUOHAN:
|— co30anue MHOZOCMPAHUYHBIX Y4eOHbIX 3aHAMUTL C
UCHONIL308AHUEM MEOUAKOHMEHMA PAZNIUYHBIX
hopmamos, — co3danue Hadnuceli U KOMMeHmapues
nogepx 3aNyujeHHbIX NPULONCEHUT], — DACRO3HABAHUE
huzyp u pyxonucnoeo mexcma (pycckuti, aenuickuil
SIbIKI), — HATUYUE UHCMPYMEHMOB PUCOBAHU
ceomempuveckux pueyp u aunuil. Bempoennvie
(hyHKYUU: — 2eHepamop CryualinbLx yuces, —
KANLKYIAMOP, — IKPAHHAS, KAABUaAmypa, — maumep, —
PEOaKmop MamemMamudeckux Qopmyn. INeKmpoHHbLe
MameMamuyeckue UHCMpPyMenmol: — YUPKYib, —
V2ONbHUK, — TUHElKa, — mpancnopmup. Pexcum
«0enoll 00CKU» € 803MONCHOCMbIO CO30AHUSL 3AMEMOK,
lpucosanus, pabomer ¢ mabruyamu u epaguxami.
nanuuue. Hmnopm gaiinos popmamos: PDF, PPT,
PPTX

Haumenosanue pasaena:
" JlonoaHuTeNLHOE
obopynosanue”

IHaumeHoBaHue paszaena:
"MebGenn"

\Komnnexm mebenu

"Vyebuas mebenv: cmon yuenuveckuti 12 wm., kpecna
komnviomeprvie 12 wim mebens 0ns nedazoza: cmon 1
wm, cmya 1 wm, cucmemsl Xpanenus. cmeinaxc 1 wm

Komnjiexkm

1.00

HaumenoBanwe nanpasnennsi: ""Arzopummura u 1oz2uka’

’

HaumeHnoBanue paznena:
"HpodmrsHoe
oOopynosanue”

WEB-kamepa (Pabouee
wmecmo nedazoza)

\Mukpogon: nanuuue, asmomMamuueckas JOKYCUposKa:
Hanuuue

1.00

\Hoymbyx mun |
(Pabouee mecmo
nedazoea)

Dopm-pakmop: noymoyx; Paszmep ouazonanu: ne

enee 15.6 owtimos; Paspeutenue sxpana: Full HD,
r‘éuad HD ypu Ultra HD; O6uyuii obvem
yemanosnennoti onepamusHoll namamu. He menee 8
loatim, Maxcumansuuidi 06wuii no0depicusaemblil
06vem onepamusHol namamu. He menee 16 I'oaiim;
Obwen SSD naxonumens: ne menee 240 I'oaiim;
\becnpogoonas cease: Wi-Fi; Koauuecmeo gcmpoenHbix
6 kopnyc nopmos USB: ne menee 2, uz komopuix ne
menee 1 donxcro 6orme USB eepcuu ne nuoice 3.0,
Paspewenue 30-kamepel, Mnuxcens: He menee 0.3;
Bcmpoennwiti mukpopon, Knaguamypa ¢ packnadxkou u
mapkupoexoii knasuw QWERTY/HLVKEH;
ITodoepaicka cmandapmog 6ecnposodHoll cA3U:

um

1.00




n/n

Haumenosanne
obopyaosannst (PBI10)

KpaTkue npuMepibie TeEXHRYECKHE
xapaktepucruxu (PBI1O)

Eaununa
umepenus

1

KoJinuecrBo

802.11a/b/g/m/ac; lpouzsooumensiiocme npoyeccopa
(snauenue nokazamens «CPU Mark» no mecmy «Laptop,
& Portable CPU Perfomance»
hitp.//www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue manunynsmopa muiute 6
komnnexkme: 0a; YcmanoeneHHan onepayuonHas
cucmema ¢ 2paguyeckuM nob308amenbCKuM
urHmeppeticom, ceedeHUsi 0 KOMOPOM GKNIHOYeHbl 6
eQuHbBLIL peecmp pOCCUICKUX NpocpamMm O
OAEKMPOHHIX GOINUCTUMENbHBIX MAUUN U 003 OAHHBIX,
Yemanognennuili naxem ogucrozo npospammiozo
o6ecneuenus, COBMeCmUMO20 ¢ YCMano8eHHO
ONEPAYUOHHOU CUCMEMOTL, CEEOEHUS O KOMOPOM
BKIIOUEHB 8 COUHBIT peecmp POCCUTCKUX NPOSPAMM OA
JIEKIMPOHHBIX 8bIYUCAUMETbHBLX MAUWUH U A3 QAHHbIX.

Hoymé6yx mun 1

Dopm-Qaxmop: HoymOyk; Paszmep duaconanu: ne
wenee 15.6 owiimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
VCIAaROBReRHOT ONEPAMUBHOT NAMAMU. e Menee §

[ Oatim; Maxcumanshoii 06wuii noodepoicusaemuiii
06vem onepamugHoll namamuy. He menee 16 [baiim,
Obvem SSD naxonumens: ne menee 240 I'baitim,
\becnpogodnas ceéase: Wi-Fi; Konuuecmeo gcmpoennuix
6 kopnyc nopmoe USB: He Menee 2, u3 komopuix He
menee 1 ooncno burme USB sepcuu ne Huoice 3.0,
\Paspewienue 836-kamepuvl, Mnuxcenv. He menee 0.3;
\Bempoennwvtit mukpogon; Knasuamypa ¢ packaaoxoi u
wapkupoekoii knasuue QWERTY/HIIYKEH;
Tloooepaicka cmandapmos becnposoOHOl CBA3U.

GrokoMm u MOBUNBHBIM
Kpennenuem

wenee 3000 nuxcenen: Paspewenue sxpana no
eepmuxanu: He menee 2100 nuxceneil; [Toodeporcka
paspewenus 3840x2 160 nuxceneii (npu 60 I'y): oa,

(Pabouee mecmo 802.11a/b/g/m/ac; Ipouzsooumensnocms npoyeccopa wm 12.00
oOyuaoujecocs) (3Hauenue noxasamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http. //www. cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynamopa muluts 6
KOMAIEKmMe: 0a; YcmaHoGneHHAs ONePayUuoHHast
cucmema c epaguueckuM ROIL308AMENLCKUM
UHMeEPPeticoM, c6edenus 0 KOMOPOM GKIIOYCHbI @
COUHBLI Peecmp POCCULCKUX Rpocpamm ONA
ONEKMPOHHBIX GBINUCAUMENBHBIX MAWUH U O3 QAHHBIX;
Yemanoenennviii nakem oucnozo npozpamMmnozo
obecheyenus, COBMECIUMO20 ¢ YCMAHOBAEHHOU
onepayuonHoil cucmemotl, c6e0eHUA 0 KOMOPOM
lgrcioueHbl 8 COUHBII peecmp POCCUUCKUX NPOZPamMm Onisl
9AEKMPOHHBIX GbIYUCIUMENbHBIX MAWUN U 6A3 AHHBIX.
Hayuinuxu (Paouee Tun: noanopasmepHole wm 12.00
Mecmo obyuaiowezocs)
'HaumeHoBaHue pazaena:
2 "[Ipe3eHTaLMOHHOE
obopynosanue”
anepaxmueHbzﬁ KOMWIEKC C GLIMUCAUMENbHBIM
O10KOM U MOOUNBHBIM KpENIeHUueM 0oicel
Humepaxmugnviii COOMBEMemeo8ams CledyiowumM mexHu4ecKum
KOMHIAEKC C mpebosanusm. Pasmep ouaeonanu: ve menee 74
BBIYUCTUMENHBIM 0101IMOG, Paspeutenue 3xkpana no 20PU30HManu: ne wm 1.00

\Hanuyue 6cmpoennoti akycmuyeckon cucmemst: 04,




n/n

HaumenoBaune
obopynoBanus (PBITO)

KpaTkne npiamepHbie TEXHHYCCKHE
xapakrepucruku (PBIT10O)

Enpnnna
uiMepeHust

KoJsimaecerBo

onuvecmao mouex kacanus: He menee 20, Buicoma
Cpabamvi6aHUs CEHCOpA OM NOGEPXHOCINU IKPAHA He
Gonee 3 munnumempos, Bpems omiauka cencopa
Kkacanus: He bonee 10 muniucexyno; Bempoennvie
byniyuu pacnosnaganus 06vekmos kacanus: 0a;
Konuuecmeo nodoepocusaemelx CHUnYcog
00Ho8pemento; He menee 2; Bosmoschocmp
nookniouenus k cemu Ethernet nposooneim cnocobom:
0a; Bosmooicnocme nodkmiouenus k cemu Ethernet
becnposoonvim cnocobom (Wi-Fi): da; Bosmooicnocme
1UCHOB306AHUS IA0OHY 8 KAHECMEEe UHCMPYMEHMA
cmupanus: 0a; Hanuuue unmezpuposannozo oamyuxa
OCeEUeHHOCIU O ABMOMAMUYECKOU KOPPEKYUY
lsprocmu noocgemku: 0a;, Hanuvue ynxkyuu
Gecnposodnoli nepedavu u306pasicenus ¢ ycmpoticme
wa 6aze OC Windows: 0a; Hanuvue gynxyuu
6ecnpo6odnol nepedayu uz00padXcents ¢ yCmpoucms
na 6aze OC MacOS: 0a; Hanuuue gpynkyuu
becnpoeoonoll nepedayy U300padICeHs ¢ yCmpoucme
na 6aze OC iOS. 0a; Hanuuue ghynxyuu 6ecnpogodnotl
nepeoauu uzobpasicenus ¢ yempoiicma na base OC
Undroid: 0a;, Boamooicnocme yoanenunozo ynpasieHus u
onumopunza: 0a; Hanuuue kpennenus 6 komnnexme:
Va; Hanuuue cnoma na Kopnyce 0A8 yCmanoeKu
00ROTHUMENBHOZO BLINUCTUMENLHOZ0 OROKA: 04,
Makcumanenoiii nodoepcugaemoili 06vem
onepamugroti namamu OONRONHUMENLHO20
BblULCAUMEeNbHOZ0 Onoka: e menee 8 1D,
\Marxcumansneiil noodepocusaemslii 06veM HaKkONUMens
DononnumensHoO20 BbIYUCIUMENbHO20 DIOKA. He MetHee
128 T'6; Pasvem Ons noOkmouenust O0NOAHUMETbHO2O
’GblunﬂumeﬂbHoeo 610Ka ¢ KOHMAKMAaMy
DACKIMPORUMAHUSA GBI UCIUMENBHO20 OROKA O
BCMpoeHH020 O10KA NUMAHUS UHMEPAKMUSHO20
IKOMAIEKCA U KOHMAKMAaMU OJist NOOKTIOYeHUs!
yuhposozo audeocuenana u USB dns nodkimovenusn
cencopa kacanus: nanuyue; IIpousgodumenvrocms
npoyeccopa OONOTHUMENbHO20 GblYUCTUMENbHO20 OI0KA
(3nauenue noxazamens « CPU Mark» no mecmy
« Desktop CPU Perfomancen
ttps.://www.cpubenchmark. net/desktop. hitml wiu no
mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop. html): ne menee
7000 eounuy; Paspeuienue na guixode sudeoaoanmepa
ablynCAUMEenbHO20 610Ka npu pabome ¢
UHMEPaKMUGHbIM KoMANeKcom: ne menee 3840 x 2160
nuxceneti npu 60 I'y; Hanuyue y 0ononnumensHozo
BoIYUCIUMEnbHO20 610KaA 6ecnpo6o0ozo mooyas Wi-Fi
e nusice 802.11a/b/g/n/ac; Makcumanenetii yposens
weyma npu pabome OOGROTHUMENLHOSO
goruuciumenvrozo broka: e bonee 30 0bA; Hanuuue 6
KoMITIEKIMEe MOBUILHO20 MEMANTULECKO20 KPeNeHUs,
06eCcneyusaIouLeco 603MOICHOCMY HANOAbHOTL
VCMAaHo6KY UHMEPAKMUBHO20 KOMIIEKCA, ¢
nepedsuNCHOT KONECHOT 6a30l U 803MOHCHOCHBIO
huxcayuu konec 018 UCKTIOYEHUS. HENPOUIGOTbHO20
Dguoicenust; [lpedycmanosnennas onepayuonnas
cucmema ¢ epaguneckum noIbL308aAMENLCKUM




No Haunmenosanne KpaTkne nprumepHbie TEXHHUECKHE Ennnnna T —
n/njo6opynosauus (PBIIO) xapakrepuctuxku (PBIT10O) H3MEPEHUS
unmepeticom, obecnevugaiouas pabomy
pacnpocmparertplx 00paz08amenbHbIX U
061 ecucmemubix RPUNOdCcenuil. Hanuuue, QyHKyus
epaguueckozo KOMMERMUPOBAHUS NOGEPX
NPOU3BOAbHOE0 U30OPANCEHUS, 8 MOM YUCAe OMm
(husunecku NOOKNOUEHHOZ0 UCMOUHUKA GUOCOCUSHANA!
manuuue; Hnmezpupoganuslii 8 NOABLI0GANE1bCKUT
uHmepgetic GyHKYuoHan npocmompd u pabomesl ¢
baiinamu ocnosnvix popmamos ¢ USB- naxonumeneii
wnu cemesozo cepéepa. Hanuwue, Humezpupogannsie
cpeocmaa, obecnevugarowue creoyouull PYHKYUOHAN.
— cO30aH1e MHO2OCMPAHUYHBIX YYebHbLX 3aHAMUTL C
1/CRONIb308aHIEM MEQUAKOHMEHMA PASTUYHBIX
hopmamos, — cozdanue HAONUCel U KOMMEnmapues
NOBEPX 3ANYUJEHHBIX NPUTONCEHUT, — PACNO3HABAHUE
ibueyp u pykonucrnoeo mekcma (Pycckuti, auenuticKuil
SI3BIKU), — HAUUUe UHCMPYMEHMO8 PUCOBAHUS
Ceomempuyeckux Quzyp u nunuil. Bempoennvie
DynKyuu: — 2eHepamop cryuanHeiX Yucen, —
KATbKYAAMOp, — IKPAHHASA KNAGUamypa, — maimep, —
pedakmop mameMamuieckux Gopmyn. InekmpoHusle
\Mamemamuyeckue UHCIMPYMeHmul: — YUpKyilb, —
VeonvHuk, — aunetixa, — mpancnopmup. Peocum
«6enoti 00CKUY ¢ BO3MOICHOCIBIO CO30AHUS 3AMEMOK,
ipucosanus, pabomer ¢ mabmuyamu u spaguxamu:
Hanuyue, Hmnopm @aiinos popmamos. PDF, PPT,
PPTX
HanvenoBaHue pazaena:
3 |"JlononnuTensHOE ]
obopynoBaHue"”
4 Hanmenosanue pasaena: |
"MeGenp"
Yuebnasa mebenv: cmon ywenuueckuti 12 wm., kpecna
K komnoromepuvie 12 wim mebens 0na nedazoza: cmon 1
omnaexm mebenu KOMANIeKM 1.00
wem, cmyn 1 wm, cucmemsl xpanenus: cmennaxc |
wm'"”
HaumenoBauue nanpasienusi: ""Ilpozpammuposanue nHa asvixe Java'
HanmenoBaHue pazaeria:
| ['llpodumnbHOE |
o6opynosanue"
HaumeHoBaHWe pasaena:
2 ["TIpe3eHTaLMOHHOE I }
obopynoBaHue”
HaumeHoBaHue pa3nena:
3 {"lononHUTENIbHOE I
obopyanoBanue"
4 HaumeHnosanue pasaena:
"Me0Gens"
HaumenoBanue nanpasjennst: "Cucmemnoe aomunucmpuposanue”
HanmeHoBanue pazzaena:
1 "IlpodunrHoe | |
obopynoBaHue"
IHaumeHoBaHue paznedna:
2 ["lononHUTeIBHOE !
obopynosaHue" |
HaumenoBaHue pazjesa:
3 ['KommstoTepHoe

obopynosanue”




5 i |

i
1
|

!

Ne HaumenoBanue KpaTkue nprMepHbie TEXHHYECKHUE Eannuna Kouaectso
n/njo0opynosanus (PBITO) xapakrepuctuxu (PBIIOQ) U3Mepenust
HaumeHoBanue pasiena:
4 I'Ilpe3eHTalMOHHOE | f H:}: Il
o0opyaoBanue” ! ' ‘
5 HaumeHnopanye paszcna:
"Mebens"
HanmenoBanune HanpasJjenusi: ""Pa3padomka eupmyaitblioii 4 0onojiHennoi peansiocmu”
HauMmenosanue pasuena:
1 {'TIpodpuibHoe
obopynoBaHue”
IIpoyeccop: ne menee 6 sioep, 12 nomokos;, Taxmosas
uacmoma: ne menee 2,8 I'Ty, Takxmosgas wvacmoma 8
pescume yckopenua.: ne menee 4,2 ey, Obvem xout-
namamu npoyeccopa.: He menee 12 Mb; Onepamusnas
mamame: ne menee 16 I'6;, Obvém naxonumens SSD: ne
Cmayuonapnwii Wwmenee 256 16, O6vém naxonumensn HDD: ne menee |
komnviomep mun 1 76, Taxmosas wacmoma gudeoxkapmel: He menee 1,5
. wm 1.00
(Pabouee mecmo [Ty, O6vém namsmu gudeoxapmol. e menee 4 10,
nedazoza) Topmer USB 3.0: nanuuue; lopmer USB 2.0: nanuuue;
IIpedycmanoanennasn OC c epaguqeckum
nonv308amensckum uHmepeticom, obecneuusaioyas
pabomy pacnpocmpanennbix 06pa3oeamentsbiblx u
06U eCUCmEeMHBIX NPUTOJNCEHUN. mpebyemcs;
Manunynamop muna Muluib, K1GgUAMYpa: Hanuyue. |
Monumop (Pabouee VIuaeonans: ne memnee 27 010iimo6 wm 1.00
wecmo nedazoza)
WEB-kamepa (Pabouee |Mukpoghon: nanuuue, agmomamuieckas okycupoaxa: 1.00
mecmo nedacoza) Hanuyue wm )
Habop ¢ynkyuii: npunmep/ckanep/xonup;, CHITY 6
cocmase ycmpoticmea uru CHIIY coemecmumas ¢
MDY 6 komnnexme nocmasku, Ilewams ygemuvlx
wzobpacicenuis: mpebyemcs;, Maxcumansnuiii popmam
neyamu: A3, c MakCUMAnbHLIM paspeuteniem nevamu.
M®Y (npunmep, cxanep, e xyoice 48?0x1200dpi; Cropocmp neuamu: ne metiee
konup) mun 1 (PaGouee 15 emp/mun, nyIle{uﬂ agmMoMamu4eckoy m 100
vecmo nedazoza) 06ycmop?imeu newamu - nanuvue, PyHKyus neyamo
bez nonetl: Hanuvue;, DPyHryun OecnpoeodHo2o
noormouenus, kax munumym WiFi u AirPrint: nanuvue;
Hucnneii 0na omobpadicenus ungopmayuy. Haruue;
[[Toooepaicka OC Windows, Mac OS, iOS, Android:
wanuyue;, Humepeeiicor nooxmoyenus USB, RJ45:
HaTuuue
Cmayuonaproe nooknouenue k [1K: nanuuue, av1600
[IInem gupmyanvHoi Ha COOCMBEHHbLI SKPANH. HAuYUe, KOHMPOAEpbl. HE
peansnocmu Weree 2 wimyk, @HewHe OamuuKu: He menee 2 winyx,
npogheccuonanbHblii mpexkune 632140a; Hanuyue, 8CMpPOCHHbIE HAYUWHUKY. wm 1.00
(Pabouee mecmo Hanuuue, yzon o6sopa: ne menee 100 epadycos,
nedazoza) wacmoma obrosrenus. ne menee 90 'y, paspewenue:
e menee 14401600 ons kaxcoozo anasa
[ IImamue 0ns kpenienus . ,
SHewHI: OamuKoa \Pezynupogka abicomol: HAIUYUe, 8blCOMA. He mMeHee 2
IMEempoGs, GO3MONCHOCMb YCMAHOBKU GHEUHUX 0AMYUKOS wm 2.00
(Pabouee mecmo .
ULIeMa BUPMYAIbHOU PeansHOCIU., Hanuyue
nedazoza)
Wpoueccop: He meHee 6 a0ep, 12 nomoxkos;, Takmosas
Cmayuonaprulii vacmoma: He menee 2,4 I'Ty;, Taxmosas uacmoma @
Komneiomep mun 2 pescume yckoperusa. He menee 3,6 T2y, Obvem k- . 12.00
(Pabouee mecmo namamu npoyeccopa: ne menee 8§ Mb; OnepamusHas '
obyuaoe2ocs) navmame: ne menee 8 I'6;, O6vém naxonumens SSD. ne
menee 128 I'o; O6wém naxonumens HDD: ne menee




i

=

n/n

HaumenoBanue
obopynoBanus (PBITIO)

KpaTkue npamMepHble TeXHHYeCKHe
xapakrepuctuku (PBIIO)

Eaunnuna
H3MepeHUst

Konugyecrso

500 ['6, Takxmosas yacmoma uOeoKapmel: He MeHee
1,2 I'Ty; O6vém namsmu gudeokapmol. He menee 4 16,
[Ipeoycmanogrennas OC ¢ epaguneckum
nonb3ogamensckum unmepeticom, obecneuugaionyas
ipabomy pacnpocmparenHvix 06pa3o8amenbHelx U

061y ecucmemMubix NpURodCeHull. mpebyemcs;
Manunynamop muna mvluie, K1QgUamMypa: Hayue.

Monumop (Pabouee
Wecmo obyuarwezocs)

luaconane: ne menee 24 owiimos

um

12.00

Haywnuxu (Pabouce
mecmo obyuarowezocs)

Tun: ROJHOPA3MEpPHblE

12.00

[ IInem supmyanvioii
peanvrocmu
npogeccuoranbHbI
(Pabouee mecmo
00yuQouecocs)

Cmayuonaproe nodknouernue k HK: nanuuue, 6v1600
HA COBCMEEHHDBITE SKPAH. HAMUYUE, KOHMPOIIEPbl: He
MmeHee 2 WmyK, 6HeuLHue OamuuKiL He MeHee 2 WmyK,
mpeKun2 @32a20Q; HANUuue, BCMPOEHHbIe HAVUIHUKIL
nanuyue, yeon obzopa: He menee 100 zpadycos,
wacmoma o6Hosnenua: He menee 90 Iy, paspeuienue.
He mernee 1440x1600 ons kaxcoozo enasa

um

2.00

Imamus 0ns kpennenus
6HEUIHUX OAMYUKOE
(Pabouee mecmo
obyuarwezocs)

\Pecynupogrka evicomsl.: HAuuUe, 8bICOMA: He MeHee 2
Mempog, BO3MONCHOCHb YCMAHOGKY SHEUWHUX OaMYUK08
uileMa BUPIMYANbHOU PeanbHOCMIL HANUYUe

4.00

iHaumeHoBaHUe pa3nena:
"[pesenTaunonnoe
obopyaosanue"

\Humepaxkmugnslii
KOMRAEKC ¢

LI UCTUMENbHBLM
0710KOM U MOOUNBHBIM
Kpennenuem

\HHmepakmugivlii KOMAAEKC C GbIYUCTUMCNbHBIM
OIOKOM U MOOUNBHBIM KPENIeHUEM 00INHCEH
coomaemcmeosams CledyloujuM MexHULeCKUM
mpeboganusm: Pazmep duazonanu: ne menee 74
0r01iM08, Paspeuienue sxpana no 20pu3oHmani: He
menee 3000 nuxceneii: Paspewenue sxpana no
sepmuxanu: ne menee 2100 nuxceneti; Iloddepoicka
paspewenusn 3840x2160 nuxceneit (npu 60 ['y): oa;
\Hanuuue 6cmpoennoll akycmuuecKkol cucmempl. 0d;
Konuuecmeo mouex kacanus: ne menee 20; Boicoma
Cpabamuleanusi CeHcopa Om NOBEPXHOCIIY IKPAHA. He
bonee 3 munaumempos, Bpems omxnura cencopa
kacanus: ne 6onee 10 munnicexyno, Bcmpoennvie
(DyHKkyuu pacno3naganus 06veKmos kacanus: 0a;
Konuuecmeo noooeporcusaemvlx cmuiycos
0OHOBpemenno: He menee 2; Boamooicnocme
nooknouenus k cemu Ethernet nposooneim cnocobom:
0a, Boamooicnocme nodkniouenus k cemu Ethernet
Hecnpogodnbim cnocobom (Wi-Fi): oa; Bozmooiciocme
1CHONL308AHUS TAOOHU 8 KAYeCmEe UHCIPYMeHmda
cmupanua: 0a; Hanuwue uinmezpupoeaniiozo 0amuuxda
oceelyeHHoCMU O ABMOMAMUYECKOU KOPPeKyuu
lapkocmu nodcsemku. 0a; Hanuvue gpynxyun
HecnposoOHOT nepedayy U300paANCeHUs C YCMPOUCINE
ra 6aze OC Windows: 0a;, Hanuuue pynrxyuu
6ecnposoooll nepedavu u300palNCeHUs C yCMPOUCmE
Ha 6aze OC MacOS: 0a; Hanuuue pynkyuu
becnpogodHoll nepedauu u306padNicenus ¢ ycmpoucme
ma 6aze OC iOS: oa; Hanuuue ynxyuu 6ecnpogodnoii
nepecauu usobpadcenus ¢ yempoticme na 6ase OC
Android: 0a; Boamodichocme yoanenHo2o ynpagneHus u
imonumopunza: 0a, Hanuuue kpennenus 6 Komniekme.
0a, Hanuuue cnoma na xopnyce 0is ycmanosku

um

1.00




n/n

HaumMenoBanmne
obopynosanusi (PBI10)

KpaTkue npumepHbie TeXHH4eCKuUe
xapakrepuctuku (PBIIO)

Enununa
H3MepeHnst

KosimaecTno

OONONHUMENBHO20 BLIYUCTUMENBHO20 DI0KA: Od;
Makcumansioiii noddepacugaemoiti 06vem
ONnepamugHou NAmMamu OONOIHUMENbHOZ0
goruucIumensvitozo 6aoka: e menee 8 I';
(Maxcumansuolii nooOdepacugaemelli 06vem HAKONUMeIs
DONONHUMENBHO20 BLINUCTUMENLHO20 BJIOKA: He MeHee
128 I'6; Pazvem 018 noOkmouenust 00NnoJHUMeNIbHO20
8L UCTUMENLHO20 ONIOKA € KOHMAKMAMU
DAEKMPONUMAHUS BLIYUCTUMENBHO20 OROKA OM
GCMPOEHHO20 BAOKA NUMAHUS UHIMEPAKIMUEHO20
KOMANEKCa U KOHMAaKkmamu 0Jisk NOOKNIOYEHUs
yugposoco eudeocuznana u USB 0ns noOkniovenus
cencopa kacanus: Haruque, [Ipousgooumensnocme
mpoyeccopa JONOINUMENBHOZO GLINUCIUMETbHO20 OI0KA
(snauenue noxkasamensi «CPU Mark» no mecmy
«Desktop CPU Perfomance»

https://www. cpubenchmark.net/desktop. htm! unu no
mecmy «Laptop & Portable CPU Performancey

https. //www. cpubenchmark.net/laptop.html): ne menee
7000 eounuy, Pazpewenue na gvixode sudecaoanmepa
sbIYUCAUMENHO20 BAOKA Npu pabome ¢
uimepakmugHulM Komnaexcom: He meiee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y OononnumensHozo
gbruucIUmensHo20 610ka becnposoonozo mooyns Wi-Fi
e Huxce 802.11a/b/g/n/ac; Makcumanerelii yposens
uiyma npu pabome QORONHUMENLHOZ0
ebruucumensroco baoka: He 6onee 30 06A; Hanuvue ¢
KOMITEKME MOBUTbHO20 MEMANTUYEeCK020 KPeNaeHUs,
oOecneyusaloueco B0IMONCHOCY HANONLHOU
YCMAaHOBKY UHMePAKMUGHO20 KOMNIEKCa, C
nepedsuNCHOT KONECHOT DA301 U BO3MONCHOCHBIO
ukcayuu Konec 0Nl UCKNIOYEHUS HENPOUIBONbHOZO0
Veuscenus,; IIpedycmarnosnennas onepayuoHHas
cucmema ¢ epagpuueckum noNb306aMeNbCKUM
unmepeticom, obecneyusaionjas pabomy
PAChPOCMPaHeHHbIX 0OPA306AMETbHBIX U

06w ecucmemubiX NPUNoJcenuil. Hanuue, Pynkyus
epaduuecko2o KOMMEHMUPOBAHUA NOGEPX
NPOU3BONLHOZ0 U30OPANCEHUS, 8 MOM HUCHE OM
busuvecku NOOKMIOUEHHO20 UCMOYHUKA BUOCOCUZHANG!
Hanuyue;, HumespuposarHbvlii 8 N01b308aMENbCKUN
unmepgpetic pynxkyuonan npocmompa u pabomet ¢
hatinamu ocHosnvix popmamoe ¢ USB- naxonumeneii
uau cemegozo cepsepa: Hanuwue, Hnmezpuposannvie
cpedcmea, obecnevugaiowue cnedyiowuti GYHKYUOHAN:
— cO30aHUE MHOZOCIPAHUYHBIX YUeOHBIX 3aHAMUI C
1ICROIb306AHUEM MEOUAKOHMEHMA PAZTIUYHBLY
dopmamos, — coz0anue HAONUCEN U KOMMEHIMAPUES
noBepx 3aNyueHHbIX NPUAOIHCCHUT, — PACRO3HABANUE
duzyp u pyKonucHozo mekcma (pycckutl, GH2AUHCKUU
3bIKU), — HanUu4Ue UHCMPYMEHMOE PUCOBAHUA
ceomempuyeckux puzyp u aunui. Bempoennvie
hyukyuu: — 2enepamop cayyalinbIx yucen, —
KanbKyIImop, — 3KPanHas Kiasuamypa, — mavmep, —
pedakmop mamemamuyeckux hopmyn. dnexkmpouiore
MAMeMamuyecKue UHCIMPYMeHmeol. — YupKyib, —
yeoneHuk, — aunetika, — mparcnopmup. Pedicum

«Denotl 00CKU» C BOIMOICHOCMbBIO CO30ANHUS 3AMEMOK,




No HaumeHoBanmne KpaTkue npumepHble TeXHHUeCKHe Ennnuna

KoJimgecTBO|
n/

obopynoBanusi (PBI1O) xapaktepuctuku (PBINIO) H3MEpPeHHst|
pucosanus, pabomel ¢ mabauyami u spagpuxami:
Hanuuue. Hmnopm ¢aiinos gpopmamoes: PDF, PPT,

=

PPTX
iHanMeHnoBanmne pasjcna:
3 |"JononunutensLHoe
obopyoBaHue"
4 HanmenoBanue pasznena:
"Mebenp"
"Vyebuas mebenv: cmon-mpancopmep-mpaneyusi 12
\Komnnexm meberu wm, cmynest 12 wum mebens 0ns nedazoza: cmon l wm, | komnnexm 1.00

cmyn 1 wm "
HaumenoBanue nanpasJjennsi: ""Jona konnexkmuenoii padomui

rn

HaumeHoBaHue paziea;
1 "IIpeseHTauoHHOE
obopynoBaHue"

VKK menegusop mun 1 Uluazonane sxpana: He menee 735 0104mos wm 1.00

Yuusepcanvnoe
HAKIOHHOE HACMEHHOe
Kpennenue unu Coemecmumocmo ¢ XKK-menegusopomn. 1.1 wm 1.00
HanobHas MobUnLHAA
cmolixa

\Kauecmeo 3anucu euoeo: ne nuxce Full HD 1080p,
wmampuya: e menee 3 Mn, wacmoma kadpog — e
wenee 30 fps ona Full HD 1080p, oucmanyuonneii
nynbm YRpasieHus. Hanuuue

Budeoxamepa oA
mpancnayuil u
gu0e0ces3U

wm 1.00

HaumMenosanue pasziena:
2 ["KomnbloTepHoe
o0opynoBaHHe"

Dopm-paxmop: noymbyx, Kecmras, neomrmovaemasn
xrasuamypa: nanudue, JUaconans 3Kpana: He menee
15,6 oiotimos,; Paspewenue sxpana: ne meree
1920x1080 nuxceneii; Konuuecmeo sadep npoyeccopa:
om 4; Konuyecmeo nomoxos. om 8, bazosan
maxkmoeas. wacmoma npoyeccopa: ve menee 2,4 I'Ty,
\Makcumanvhas makmosas 4acmoma npoyeccopa: He
wmenee 4,1 [Ty, Ksw-namsme npoyeccopa: om 8 Mb,
O6vem onepamusnoti namamu: om 8 I'6;, Obvem
no0deporctsaemoti onepamusHol namsmu (01
B03MOJCHOCIU paculupenus): ne menee 24 ['daiim,
Obvem naxonumenss HDD: om 1 T6 (unu SSD: om 256
I'6);, Huckpemnas sudeoxapma: nanuyue Obvem
namsmu eudeoxkapmer; He menee 6 16 Tun namamu
sudeoxapmer: He xyorce GDDR6 Bpems asmonomuol
pabomer om bamapeu. ne menee 3 wacos, Bec
HOYMGYKA C YCMAHOGACHHBIM AKKYMYIAMOPOM. He
bonee 2,4 ke, Buewnuit uumepgheric USB cmanoapma
e Huoice 3.0: ne menee 08yx c6oboONbIX. Brewnut
unmepcgeiic LAN (8 crynae omcymemeus na kopnyce,
mpedocmaensme Ethernet adanmep USB-RJ-45);
\Hanuuue mooyneti u unmepgpeticos: HDMI;
\becnpogodnas cease Wi-Fi: nanuuue ¢ noodepoickou
cmandapma IEEE 802.11n, unu cospemennee; Web-
wkamepa: Hanudue, Pycckas packnadka knasuamypel:
nanuuue;, Manunyasmop "menuv": Hanuvue,

I Tpedycmanognennas OnepayuoHHas cucmema ¢
bpaghuueckum noav306amensekum uHmepgeticom,
obecneusaioyas pabomy pacnpocmpaneHHulx
06paz08aMeNLHBIX U 0OUECUCTNIEMHBLX NPUIOJCEHUTL:

Hoym6yx Tun 2 wm 5.00

'
i

it




Ne HanmeHnoBanne KpaTkue npumepHble TeXHHYecKHe Eunnna
n/njodopynosanus (PBI10) xapakTepuctuku (PBI1O) U3MEpeHusi|
Hnarnue e

HanmeHoBaHue pa3nena:
"IJaxmarnasi 30Ha"

KoJimuecTRO|

I axmamuas 30HA

Komnnexm ons wiaxmamnou 3oiel. Lllaxmamer. ne
eHee 3 WMYK, WaxXmManmHsle 4acobl DAEKMPOHHbBLE. HE
WMenee 3 wmyk, cmon 018 waxmam: ne menee 3 umyx,

cmyn unu kpecno: ne menee 6 wmyx

KOMNJIEKn

1.00

HanMeHoBaHHe pasjena:
" lononHUTENBHOE
obopynoBaHue"

HaumeHnoBaHue pasmesna;
"Mebens"

\Komnnexm mebenu

"emon-mpancopmep-mpaneyus 12 wm cmennadic 4
wm wxag 0ns xparenus 4 wm nyg 12 wm cmyn 12
um "

KoMmniiekm

1.00

HaunmvenoBanue nanpasyenusi: "Illepconan”

Haumenosanue pazneina:
"KomnbloTepHOe
obopyoBaHKe"

Hoymbyx mun 1

Dopm-haxmop: Hoymbyk; Pazmep ouazonanu: ne
wenee 15.6 owitvos, Paspewenue sxpana: Full HD,
Quad HD wiu Ultra HD; O6wuii o6vem
VCmaHosneHHOT OnepamusHoll namamu: He menee 8
[ 6atm; Maxcumanbnuili 06wuii noodepoicusaembiii
06veMm onepamugnoli namamu. He menee 16 [6atim;
Ob6vem SSD naxonumens. ne menee 240 I'baiim,
\becnpogodnas ceasv: Wi-Fi; Konuuecmeo ecmpoennoix
8 kKopnyc nopmog USB: ne menee 2, u3 Komopeix He
wenee 1 dondxcro betme USB eepcuu ne nuoce 3.0;
Pazpeutenue 26-xameput, Mnuxcens: ne menee 0.3,
Bempoennoii mukpogon; Knasuamypa ¢ packnaokou u
mapxuposkoii knasum QWERTY/HIVKEH;
T1o0depocka cmandapmos becnpo8OOHON CBA3U.
802.11a/b/g/n/ac; poussodumensnocms npoyeccopa
(3nauenue nokasamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html). ne menee
5000 eounuy, Hanuuue MAHURYASAMOPA MbIULL 6
omnnexme: 0a, Ycmaiognennas onepayuonnas
cucmema ¢ epaguueckum noib306amMe o CKUM
uHmepgeiicom, ceedenus o KOMopoM GKIIOYCHYL 8
COUNbBLTL peecmp POCCURCKUX NpO2PamMM 05
DAEKMPOHHBIX BLINUCTUMENLHBIX MAWUH U 0a3 OAHHbIX;
Yemanoenennulil nakem oguchozo npozpammiozo
0becnevens, COBMECMUMOZ0 C YCMAaHOBICHHOT
onepayuoHHoT CUCMeMoTl, C8E0EHUA 0 KOMOPOM
GKNIOYEHbI 8 eOUHBII PEECIP POCCUUCKUX NPOSPAMM OIS
DACKMPOHHBIX GOIYUCTUMENDHBIX MAUUH U 6A3 OaHHbIX.

6.00

MDY (npunmep, ckanep,
xonup) mun 2

Tun yempoticmga: MuozoynkyuonansHoe yempoicmeo
(MDY); Heemnocmb newams. YepHo-6enas;
Texnonozus nevamu: snekmpozpaguueckas (1a3epHas,
ceemoduoonasn); @opmam newamu. e menee A4, Tun
CKAHUPOGAHUSL. NPUMAICHBIW/ NAIAHULEMHBLE,
Bo3zModicHocmb CKanupoGanus 6 hopmamax: ne mernee
A4, Cnocob nookmouenus: LAN, Wi-Fi, USB

uim

1.00

Haumenosanue paznena;
" JlononuuTenbHOE
obopynopaHue"




Ne HaumeHnoBanue KpaTkne npumepHble TeXHHYECKHE Enunnna
Konnyecrso
n/njobopynosanns (PBI10) xapaktepuctuku (PBI10) H3MEpeHUs!
3 IHanmeHoBanue pazaena: : S
"Mebesnn" B ‘
\Komnaexin mebenu "cmon 6 wm cmyn 6 wm” KOMANIEKM 1.00
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nopoxHo#t kapThl "Co3aaHue 1 GYHKUMORHPOBaHHE LIeHTPoB Uuudposoro ofpaszoBanus «IT-ky6o»"

B 2022 rony

CBOJHASI HHOOPMALIUA
Ne ni/m HaumeHoBaHHE HanpaBJieHUs
1 [poepammuposanue pobomos
2 obwbnas paspabomxa
3 [pocpammupogarue Ha a3vike Python
4 Kubepauzuena u paboma ¢ 6onbuiumu OaHHbIMU
5 Uneopummuxa u nocuxa
6 [Ipozpammuposganue Ha a3vixe Java
| 7 CucmemHoe a0 MUHUCMPUPOBAHUE
8 \Pazpabomxa eupmyansHoll 4 QONOJIHEHHOU PearbHOCMU
9 Bona koanexmusHou pabomot
10 epconan
OTBeTCTReHHbIH "
HCIMOJIHUHTE/b

Kasakosa JIro60Bs YBanoBHa, npopektop I'Y JITO «HCTHTYT pa3BuTus oOpasoBaHus 3abaiikanbCKoro Kpasy,

Jupexrop Llentpa nutporoit Tpadcopmanyn o6pasoBaHus
(PHO, R0TKHOCTD) :
i

i

8 924 275 17 24, dir.cit@zabedu.ru

(Homep MoGuabHoro Testedona, email)




WupacTpyKTYpHBIH JHCT

HanmenoBanne
o6opyaoranus (PBIIO)

Kparkue npumepHbIe TEXHHYECKHE
xapaxrepuctuxu (PBIIO)

Enunnua
u3MepeHus

KoJj1n4ecTBO)

Haumenopanue nanpaseunsi: "Ipozpammuposanne pobomog”

HaumMeHoBaHUE pa3aena:
“[TpodunsHoe
lobopynorarue”

Cmost nogopomuuiit 010
3D cxanepa

ITosopomubiil cmon 013 3D ckanupoeanus u
homocvemru luamemp nogopomnozo cmona ne mexee
600 mym Maxcumanonas ocesas HA2py3Ka HA
nogopomneiti cmon ve meree 150 ke Munumanoneiii wae
nogopoma e menee lepadyc Ynpasnenue no USB:
wauuue Ynpasnenue no Wi-fi: nanmue 3adanue yena
HOGOPOMA Qs KANCO020 wazd: Hanudue 3a0anie
BpeMenu naysel Mexcoy uazamuy. Harudue 3adanie
BPEMEHU 3A0EPIHCKY REPEO CIMAPMOM. HATUYUe
\Pe2ynupogra cKOpocmu 8pawjenus; Haiudie Pesepc
spawyenus: Hanwuue Memannuyeckuii Kopnyc Hanudue
[ Imamug ona 3D ckanepa, cosmecmumelil ¢ nosuyuer
"3D cxanep pyunoi npogeccuoranvhbviil”

1.00

3D ckanep pyunou
mpogheccuoHarvbHbll

Cencop ne menee 1 wm. Texnonozus ckanepa
Onmuueckas Tun ckanepa Pyunoti Munumanbroe
paccmoanue 0o obvexma ne bonee 100 mm.
Paspeuienue ckanupoganus 00 768 gokceneii Ckopocnib
ckanuposarus Gonee 2 000 000 man/cex Cencopnvtii
wkparn Hanuyue Tounocme cxanuposanus 0,072 - 0,26
wn. Llsemnoe ckanuposanue Hanuuue [enepayus
Imexcnypor memodom omoepammempuu Haruuue
Munumanshvill pazmMep CKaHUpyemozo 00vexma He
Gonee 100 rmm Marxcumanonvlii pazmep cCKaHupyemo2o
o6vexma ne meree 3000 mm pozpammnoe
obecneuenue na pycckom asvike Hanuvue
[Toddepsicusaemvie hopmamor Ixcnopma gaiinos PLY,
STL, OBJ, VMRL J{nuna USB nposoda ne menee 3m
Peotcum ceaaxcuganusn mooenu Hanuwue Peocum
agmomMamuueckozo YOaneHus TUUHUX STEMEHMOE
\Hanuuue Pexicum ymenvuieHiis nOTUZOHANBHOCMY
wooenu Hanuuue Peoscum obpesku mooenu Haruuue
\Pesicum 8LIpagHUBans Modenu no niockocmu Hanuue
\Peorcum yemparnenus Qvipok 8 mooenu Hanuvue Pesicum
asmomMamuueckozo pazoeneHus Mooeny Ha OmoebHble
STL gaiiner Hanuuue Peocum macumabuposanus
woderu Hanuuue Pexcum usmepenus pasmepos cevenus
mooenu nrockocmbvio Hanuvue Jxcnopm cevenuil
Wooenu niockocmeio Hanuuue Pedicum cpasunenusn 3D
modenei mexcoy coboti Hanuuue Peoicum 2eHepayuu
nnockoti epanu npu obpeske Hanuuue Coxpanenue
OaHHBLX CKAHUPOBANUS 6 (atin (3anuce
nocredosamenviocmu) Hanuuue Yoanenue kadpog u3
nocredogamensriocmu Hanuuue Ipocpamma no
homozpammempuu Hamuue

um

1.00

VIabopamopHuiii

KOMRAECKC ONA UyHeHust

po6omomexuu;<u, 3D

modenuposans u

MPOMBIUIEHHO2O0
usanHa

\Humepgpetic nooxmovenus: USB Flash Kanubpoexa
nram@opmer: Ioryasmomamuneckas Konuuecmso
conen na newamarowei 2onogke: om I wim
\Munumanenas momyuna cnosi: 2 0.01 u < 0.05 mm
Huamemp conna: = 0.3 u < 0.5 mm Maxcumanvras
memnepamypa newamaiowgei conosku. = 250 epao. C
Oxnancoenue 30Hv neyamu: Jlgyxcmoponnee
Maxcumaionas memnepamypa niamg@opmel 01

KOMNjaeKkm

1.00




;
|
|

|
|
/

=

Haumenosanmne

obopyaoBanusi (PBITIO)

Kpatkue npuMepHbie TEXHHYECKHE
xapaktepuctukn (PBIIO)

Exgnuna

U3IMEPEHUst

KoH4yecTRO;

nevamu. < 150 epao. C Tun niamepopmur 015 nevamu:
T10dozpesaemasn CoeMnas HA 3ANCUMAX, UKCUPYeMAas
na niam@opme Hanuuue saxpetmoco kopnyca: Hem
Gopmam aiinog ons nevamu: GCODE Tun
Vrpasnenus npurmepom: [lanens ynpagnenus ¢
Oucnneem na kopnyce yempoucméa Tun
Hanpaeowux: KOHCMPYKYUONHBIT npogune PyuHol
3D cxanep. Tounocme cxanupoganua: > 0.05 u < 0.]
mm CKOPOCHIb CKAHUPOSARUA, MIH. MOUeK/cex: = 2
Dopmant coxpanenusn pesyabmanos CKaAHUPOSania.
vrmi, ply, obj, stl Boamoscrocme ckanuposanus ¢
yeeme: [la Hanuuue cencoprozo sxkpana: nem Jnuna
USB-nposoda:> 3 m Texnonozua 3D-ckanuposanus:
Onmuueckas 3aepysxa npecemos (W abionos) ckanepa:
Hanuuue Qynxyuu nocmobpabomxu: Obpesxa mooeu,
\PazOenenue mooeau na omoenvhvie wvacmu, Yoanenue
UMLHUX INeMeHmOo8, YOanenue omeepcmut, cozoanue
ihomopeanucmuunoi mexemypsi, cpasuenue 3D
moOdeneti medicoy cobot, usmepeHue pasmepos Mooeney
ceuenuaMl 8 pyuHOM pedcume, skcnopm cevenuti ¢ XLS
[ Tpozpammuoe obecneyenue 0as co30anus mooenet
lmemodom homozpammempuu: nHarnuvue Ynpasnenue
nogopomuvim cmonom no Wi-Fi: Jla Munumansroe
accmoanue ckanuposanus: <25 cm

3D npunmep
mpodheccuonanbHblil

Tun npuwmepa: FDM, FFF mamepuan (ocrogrnoii): PLA
KOMUYECMBO NEYAMaOWux 2oN080K:. He MeHee |
pabouuti cmon: ¢ nodozpesom pabouas obracme (XYZ):
om 300%300%400 MM MAKCUMAAbHASA CKOPOCITTL
nevamu: ne menee 150 Mm/cex MUHUMANLHAS, MOTYUHA
cnos: ne bonee 20 MEM 3aKPPIMbI KOPRYC: HAMUYUe
OXAAHCOCHUE 30HbI NEHAMU. HANURUE

um

1.00

Obpazosamenshblil
KOHCIPYKMOP €

KOMIAEKMOM OGMYUKOG

O6pazosamenvioiti HABOp OoaNCEH Bbtimb NPEOHAZHAYEH
0151 URYHeHUs: 0CHOB paspabomKu NPO2PaAMMUpPYeMblx
Wodenet agmonomHblx MOOUTBHBIX pobomos. B cocmag
HaBOPa GOINHCHO 8X00UMb. KOMIAEKM KOHCHPYKMUBHBIX]
baemenmos U3z niacmuxa 8 konuwecmse ne menee 1000
WM., UHCIPYMEHmM 0N pabombl ¢ KPENejicHbIMU
KOMAIOHERMAMU, CEPEONPUEOO ¢ BCIMPOEHHOT CUCMEMOT
YRpagaerus, obecnenugaiowyeli 0OpAmHyIo c6A3b
NORONCERUIO, CKOPOCHU U HASPY3Ke ~ He Menee 4 wm.,
nylbm YRPABIeHUs — He Meree [uim, 0amyuK Kacanus ~
e menee [ wim., damuux yeema — He meHee lwm,
Damyux MAKMUILHO-CEeHCOPHbIIL CO C6eMOOUOOHBIM
woodynem — e menee | wm., kamepa ¢ 603MONCHOCIbIO
0OHOBPEMEHHOEO ONPeOeneHUs HECKONLKUX YBEMO8 — He
wenee 1 wm., akkymynamopunas bamapes — ne menee 1
wm. B cocmas nabopa Qondicen 6xo0ums
Fo6omomexnuqeczcm? KoRmpoiep — ne mernee luim.
\PoBomomexHuY ecKuti KOHMpPOep 00NXCeH 0Ona0ans
ecmpoennsim yeemuoim KK skpanom u 6cmpoentoim
urnepyuonHbiM Oamyuxom. Pobomomexnuyeckui
KORmMpoOINep 00NdICeH umems He menee 12 nopmoe 01
MOOKTIOUEHUS BHEWHUX YCMPOTICIME U HOPM O/
Vemanogky kapmel namamu. B cocmas nabopa donoicen
GX00UIMb NPOSPAMMUPYEMbLE KOHMPORREP — HE MeHee
lwm. [Ipocpammupyemolii KOHMPOREP QOANCEH
npedcmaesasimo coboit yempoicmeo, obecnewusaioujee

Habop

IBO3MOMNCHOCHb OCYU{ECMEBJISIMb pa3pa60m1<y

6.00




=

HaumenoBanue KpaTKne NPUMEPHBIC TEXHHYECCKHE Eannnna

oGopynosanus (PBI1O) xapaxrepucriku (PBI10) H3MEpeHNst Kosecreo

MPOSPAMMHOZ0 KOOd, UCHONB3YS UHCMPYMEHMAPULL Cpeo
paspabomxu Arduino IDE. ITpoepammupyembiii
KOHmMpORAep OonMNceH 0becneyusams annapamuyio u
FPOZDAMMHYIO COBMECTHUMOCING C IneMEHmHOt 6asol,
Bxodaueil ¢ cocmag Habopa. [Ipozpammupyemetii
KOHMPONNED DOANCEH COOEPACAMb CAEOVIOWUE
unmepgetico. yugposvie 1 aHanoogsie HOPMbL — He
wenee S0um, USB, USART, 12C, SPL, ISP, Bluetooth,
WiFi. ITpoepammupyemulii KOHmMpoanep 0oudiceH
cooepoicams unmepgheic 0N NOOKOYEeRUA NPUgoo0s U
OamuuKkos pobomomexuuteckozo nabopa— ne menee 12
i,

Obpazoeamenvheili Habop donicen Oblmb NPeOHaznayes
OIS USYUEHUA MEXAHUKY, MEXAMPOHUKY U
pobomomexnuxu. Obpaszosamenviuiii Habop
mpednasnauen Ons paspadomKu npozpamMMupyemulx
MoOenell MeXampoHHbIX CUCTIEM U MODWIbHBIX
pobomos, ocnawyennbIx pasnTUNHLIMU
MAHURYAAYUOHHBIMY U 3AX6AMHbIMU Yempoticmeamu. B
cocmag Habopa OOICHO 8XOOUMb. KOMANEKN
KOHCIPYKIMUGHBIX SNEMEHINOB U3 MeMANId, KOMNWIEKM
KDENENCHBIX SNEMEHMOB, KOMAIEKM OAA cOOpKiU
BaxeamHoeo ycmpoticmea — He menee 1 wm., Koneca ¢
npopezunennvimM 06000M — He MeHee 2 wm., Koneca
BCEHANDABTEHHO20 QBUNICEHNS -He MeHee 2 WM., NPUsoo
NOCIMOSHHO20 MOKA € UHMESPUPOSAHHOU CUCEMOT
yrpasgaenust, obecnevugarowyei 06pamuyio cesizo
NOROHCEHUIO, CKOPOCMU U HAZpY3Ke - He MeHee 4 wm.,
Damyur JuHUY - He MeHee 3 WM., 0amyuK paccmoaHus —
He mMenee | wm., akkymyiamopras bamapes — He MeHee
1 wm., 3apsonoe yempoticmgo — He menee | wm. B
cocmag Habopa OoaHCeH 8X00UMb NPOZPAMMUDYEMbLI
Konmponnep, obechewusalowuLl 603MOICHOCMY

ObpazosamensHotil ocyiyyecmanme paspabomxy RPOCPaAMMHOZ0 K0oaq,

Habop no MexaHuke, UCNONL3YS UHCMPYMEHmapuil cped paspabomxu wabo 6.00
mexamponuxe u Urduino IDE. TIpozpammupyemeiii konmponep 0onicen P '
pobomomexnuxe 0becnenusams aQnRapamKIo U RPOSPAMMHYIO

cogmecmumochiv ¢ nemenmuot 6asol, 6xooswel 6
icocmas Habopa. [Ipoepammupyemurii KoHmponnep
Oondicen codepoicamp ciedyloujue unmepgbeiice::
yugpogeie u ananozogvie nopmul — ne menee S0um,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.
Tpozpammupyemulii KOHmMpoRnep 00NdCeH COOepICamb
unmepghelic (02 NOOKIIOYEHUS NPUBDOVE U OAMYUKDE
pobomomexnunecko2o Habopa), peanu3oeanitblii Ha
baze wuner RS-485 — ne menee [ 2wm.

[ Tpoepammupyemvlii KOHMPORep QONdCeH CoOepICant
C1106071 NOPM 0151 NOOKNIOYEHUS BHeWHel HAZPY3KU UNY
IMomopos — ne menee 2uim. B cocmas nabopa oonsicer
l6x00UMb MOOYIE MEXHULECKOZO 3PEHUS — HE MeHee
Jwm. Mooyne mexnuueckozo 3penust donoicen
0becnewusams 603MONCHOCHIL KOMMYHUKAYUY C

AR AROSUMHBIMU MOOYAAMY NOCPEOCMBOM Wikiiv Ha base
nocnedogamenbrozo uHmepgenica ¢ yensio daneHeuien
nepedayu pe3yremamos usMepeHull 2pynnst Mooyell Ha
YnpasnsIomee ulNUCTUMENbHO YCmpPOUCcmso,
nooKIoueHHoe K OanHol wiune. Mooyns mexnuveckozo
Bperus donxcer 00eCneuUEams 803MONCHOCH
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HaumeHoBaHUe KpaTtkne npumepHble TEXHHYECKHE Enunuua

o6opynosanus (PBI10) xapaktepucTuku (PBIO) H3MepeHus Kosinuectso

ocyuyecmensime HACMPOTIKY MOOYIS MEXHUYECKO20
3penus ~ HacmpoiiKy sxkcnosuyuy, bararca 6en1020,
YBCMOPASHOCHIHBIX COCIMAGNAIOUUX, NAOWAOU
OOHAPYICUGAEMOT 0BACMU U300PANCEHUS, OKPY2NOCIHIY
0bHAapyscusaemoll 00acmU U30BPANCEHUS, NOTONCEHUE
06HApYIHCUBAEMbIX 0ORACHET OMHOCUMENBHO OPY2
Opyea. Modyne mexnuueckozo 3peHus OORHCeH
obecneyugams 603IMONCHOCHb HACMPOUKY HA
0OnOBpeMerHOe 0Onapydcenue He menee 10 pasmuunblx
0Gvexmos 6 cexmope 0630pa, a maxkice He menee 5
COCMAgHbIX 0ObEKMO8, COCMOAWUX U3 He MeHee 3
pasnuynpix epapuueckux npumumugos. Mooyne
mexnuneckoeo 3penus oonxcen obradame
gcmpoennoivu unmepgeticamu — USB, UART, 1-wire
TTL, 12C, SPI 0nst KOMMYHUKAYUU CO BHEUWIHUMY
NOOKIIOYaeMbIMI YCMPOTICIBAMY.

\Habop donsxcern Oviins npeoHasnaven Ol nposedeHus.
YueGHbIX 3aHAMUU NO UIYIEHUIO OCHOG MEXAMPOHUKY U
POGOMOMEXHUKHY, NPAKMUYECKO20 NPUMEHEHUS
OREKMPOHUKY U CXEMOMEXHUKY, a maKdice Hauboee
PACHPOCIMPAneRHOU IneMeHmHOt Basbl 1 OCHOBHBIX
IMEXHUYECKUX PeUeHUl, NPUMEHAEMbLX npU
NPOCKMUPOBAHUY 1 IPOMOMUNUDOGAHUL PAINUIHBIX
UHIICCHEDHBIX, KUDCPHEMUNECKUX U GCPAUCALMBIX
cucmem. B cocmag nabopa donschl 6xo0unms
KoMALeKmYIOWUe U yempoticmaa, obnadaowue
KOHCMPYKIMUGHOH, QNNAPAMHOL U NPOZPAMMHOT
coamecmumocmuio opye ¢ opyeom. B cocmas nabopa
Do 6X00UNb KOMNIEKM KOHCIMPYKIMUGHBLX
baeMenmog u3 Memania 0ns cO0pKu Makema
WMAHUNYISYUOHHOZ0 POOOMA U KOMINEKM

MmUY ECKUX KOHCIPYKIMUGHBIX 3IAEMEHMO8 ONA
cOopru makema mobunerozo poboma. B cacmas nabopa,
00MHCHBL 8X00UMb NPUGODA PATUYHOZ0 INUNA. MOMOPbL
C UHME2PUPOBAHHBIM UL BHEWHUM OaMYUKOM
lnonosxcenus — ne menee 2wm, cepeonpuso0 borso —
e Menee 4dum, cepeonpuBod Manelil — He MeHee 2L, 6 6.00
WPUBOO ¢ BO3MOICHOCMBIO YNPABIEHUS 8 ULA2060M Havop ‘
peacume — ne menee 2um. B cocmas nabopa 00nxcHul
6xoOume anemennmol 018 C6GPKU GAKYYMHO20 3UX6AMA:
lGaKkyymuas npucocka — He menee lum,
bRexmpoMazHUMHbLL K1anan — ne meree Tuim,
waxyymubiil Hacoc — ne mexee lum. B cocmas nabopa
doncra exodume snemeHmuan 6asza s
mpomomunuposganus. naama 0as becnaeuHozo
MPOMOMUNUPOBAHIA, KOMATEKIM NPOBOO0E PAZIUYHO20
muna u OHbl, KOMAREKM PEIUCTROPOS, KOMNICKIN
C8emO0U0006, CEMUCCZMEHMHBLY UHOUKAMOP, OUCTTICH
VKK-muna, KHONKY — He MeHee SuLm, nomenyuomempol
b e menee 3wm, unpaxkpacHviil Qamyux - He menee
3uem, ynompazeyKoeoit OamuuK - He menee 3um,
damyuux memnepamypel - He menee lwm, 0amyux
oceemgennocmu - ne menee Iwum, modyne Bluetooth — ne
wenee luem, mooynw HK-npuemnuxa — ne menee Juim,
wooyne HK-nepedamuuxa 6 8uoe KHOnowHoz0 Hyavma
ynpashenusi — lwm, akkymMyasmop — He mewnee luim,
Bapsonoe ycmpoticmeo ~ ne menee lwm. B cocmas
Habopa dordicen BX00UMb YHUSEPCATbHbLY

Obpazosamenvrutii
abop no snexmponuke,
DIeKMpoMexanuke u
MUKDORPOYECCOPHOU
mexnuxe
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n/u

HaumeHoBanue
obopynosanus (PBIO)

Kpartkue npuMepHbie TEXHHYECKHE
xapakrepuctukd (PBI1O)

Exununa
U3IMEPEHHA

KonuuecTBo

eIunCIUMENnb B MOOYIIb, NPLOCMasnaWul cobou
6azo6yio nAAmY U RAGMBL PACUIUPENU O CEMegoeo
B3aUMOQeUCMBUA U NOOKTIOYEHUS CUTOGOT HAZPY3IKU.
\bazosas niama u nAAMet pACUUPEHUS YHUSEPCATIBHO2O0
IBBIYUCTUMETLHO20 MOOYAS QONHCHB! 0ONadamb
OOHOBPEMEHHOT KOHCMPYKIMUGHOH, annapamuoil u
HpOSPAMMHOU COBMECTRUMOCTBIO OPY2 C OPYEOM.
\bazosas niama YHUBEPCAibHO20 bl UCTUMENDHO20
W00V QonxcHa npedcmagname cobol
npocpammupyemuiii konmponnep 8 cpede Arduino IDE
UAU AHAROSUNHBIX CBOOOOHO PACKPOCIMPAHACMBIX
cpedax paspabomku. bazosas naama dondcna
obnadame ecmpoennbiMu unmepdesicamu ons
NOOKMIOYeH1s YUDPOBBIX U AHANOZ08bIX YCMPOUCMSE,
acmpoennvimu unmepgpeticamu USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi. Ilnama pacuupenus
QoadicHa obecnewugames 603MONCHOCING NOOKNIOYEHUS
VHUBEPCANLHO20 8LIYUCAUMENBHO20 MOOYS K Cemu
mocpedcmsom unmepgpeiica Ethernet. [Inama
pacuupenya 00xCcHa obnadamy nNopmamu 6600a-
6b1600A 017 NOOKTIOUEHUA YHDPOBYIX Ut AHANOZOGHIX
vempoicme, unmepgeiic SP1 u eosmoschocmsio
nodkmoyenus gHewnel kapmet namamu. [nama
pacuupens 0151 NOOKNIOYeHUs CUN0B0T HAZPY3KU
DonscHa obecnewuaams 603MOICHOCHL NPAMOSO
ROOKNIOUCHUA GHEUHEH CUNOBOT HACPY3KY, 4 MAKIHCE
pezynupyemo Hazpysxku nocpedcmaom PWM
unmepgbetica. B cocmag naGopa 0onxicen 6xo0umo
MYTIEIMUOAMYUK 0151 USMEDPEHUS MeMNePpamypel U
GAQICHOCIU OKPYICAIOWeN cpedst ~ He menee Tutm.
Mynomudamuux donsicen 06radame GCHIPOCHHbLM
MUKDOKOHMPONIEPOM (MAKMOGAs Yacmoma - He MeHee
16 MI'™y, wuna dannuix — He menee 8 Kbatim),
uHmepgheticamy 0N NOOKMOYEHUS K BHEULHUM
yempoucmeam. yugpossie u ananozosvie nopmot, 1-
wire TTL, pasvem muna RJ. B cocmas nabopa doncen
8XO0UMb NPOSPAMMUPYEMbIE KOHMPOIED,
obecneuusaro il 603MONUCHOCMb OCYU eCENAMb
paspabomxy NPO2PAMMHO20 KOO, HCNOIb3Y
uHCcmpyMenmaputl cpeo paspabomxu Arduino IDE u
IMongoose OS u aszeiku npoecpammuposarnuss C\C++,
vavaScript. [Ipozpammupyemvlti KOHMPOLREP OONHCEH
00na0amov nopmami 078 ROOKOYEHUs. YUPPOGBIX U
AHAN0208BIX YCMPOUCMS, BCMPOEHHBIMU
NpOSpaMMUPY eMbIMU KHONKAMY U
DAEKIMPOMEX AHUYECKUMU MOOYIAMU OIS PYHHOZO
YINpAasgaeHUs, BCMPOEHHBIMYU NPOZPAMMUPYEMbIMU
ceemoouodamu 015 UROUKAYUU paboyezo pexcuma,
scmpoennoimu unmepgpeticamu USB, USART, 12C, SPI
I-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas
Habopa doscen GX00UMb MOOYb MEXHUUECKOZO 3PEHUS.
npedcmagasiouuit coboll 8bIUUCTUMENbHOE
Vempoticmeo co GCpPOeHHbIM MUKPONPOYECCOPOM (KO-
80 s0ep - He menee dwm, vacmoma s0pa He menee 1.2
I Ty, o6vem O3V - ne menee 512M6, obvem
scmpoennoii namamu - He meree 810),
UHMEZPUPOBAHHOU KAMEPOU (MAKCUMANBHOE

aspeuienue sudeonammca, nepedaeaemozo no
: H




n/mn

HanmenoBauue
obopynosanus (PBITO)

KpaTKne NPUMEPHbIC TEXHHUYCCKHE

Exnnnua

xapakrepuctuxu (PBIIO) H3MepeHHs

KosnuecTBO

unmepegeiicy USB - ne menee 2592x1944 ed.) u
lonmuyeckoil cucmemodl. Mooyns mexnuyeckozo spenus
Donocer 06AGOAML COBMECMUMOCIIbIO C PANUYHBLMY
NPODAMMUPY EMBIMU KOHMPORTEPAMU C ROMOWBIO
unmepgpeiicos - 1-wire TTL, UART, {2C, SP1, Ethernet.
M0y MEXHUNECKO20 3PEHUA QOIHCEH 00ECnedUsans
BBLNONHERUE 6CEX UBMEPEHUT U BLIYUCTCHUTL
nocpedcmeom cob6CmeeHHbLX GbIYUCAUMEbHBLX
lBO3MONCHOCMEN BCIMPOEHHO20 MUKDORPOYECcopa.
\Modyns mexnuueckozo 3penust Oonxcen obradame
8O3MONCHOCMBIO KOMMYHUKAYUU C AHATOSUYHBLMU
MOOYAAMU NOCPEOCMBOM WUHbL Ha Da3e
nOCIe008aAMENbHO20 UHMEpDelica ¢ yeaslo OanbHeuu el
nepedayu pesynomamos USMEPEeHYl spynnvl MOOYnel Ha
VAPAGAAIOUfee GLINUCAUMENBHOE YCIMPOUCTED,
nodkaroyenHoe k danrnol wiune. Modyne mexnuueckozo
spenus donacen obecnedusatio HACMPOUKY PeNCUMOE
pabomer - HACMPOTIKY IKCRo3uyuY, 6ananca 6erozo,
HGEMOPAZHOCIMHBIX COCMABNAIOUUX, NIOW AU
oBHapyscusaemoti o6nacmu u3006padcenus, oKpy2nocmu
o6rapyxcusaemoli obnacmu u306PANCENUs, NONOICEHUE
obrapyacugaemuix obracmeni OMHOCUMENLHO Opye
pyea, Mauunnoe obyueHuE RADAMEMPOE HEUPOHNBLX
cemett Ons obnapyxrcenun 06vexmos, gopmy u
Bakoduposanvle 3HAUCHUS OBHAPYHCUBACMbIX
imaprepog muna Aruco, pasmepol 06HADYHCUBAEMBIX
OKPYIICHOCIMET, KBAOPAMOE U MPEY2ONbHUKOS,
napamempos KOHMPACMHOCMU, PAMEPOE, KPUBSU3HDL U
nonosicenus pacnosnasaemolx aunut. B cocmas natopa
00101cHO 8X00UMb Npozpammiuoe obecnevenue 01
YyRpasnenus npozpaAMMUpYeMbIMU MOOETSIMY POBOmMOG 6
FPV-pexcuse nocpeocmeom nepcoHansiozo
Komnblomepa w MobuILHBIX yempoticms na base OC
idndorid unu 10S. Ilpocpammuoe obecneuenue Q0MNCHO
obecnequsanto 603MONCHOCHTb YIPAGREHUR MOOUNbHOLM
POBOMOM CO BCIHPOEHHBIM MAHUNYAANOPOM
nocpedcmeom epaguueckoco unmepdeiica,
eKiouaiowuM ¢ ceds Habop KHONOK U nepekiioyamenct,
Dorcoticmux, obracmo 015 OMOOPANCEHUS BUOED ¢
modyns mexuuueckozo spenus. Habop donocen
06Gecneuusams GO3MONCHOCI b UZYYEHUS OCHO8
pazpabomK RPO2PAMMHBIX U GNNAPAMHBIX KOMPIEKCOB
uHJICEHEpRLIX cucmem, pewenuil 6 cihepe ""Humeprem
cewgeit"", a maroce pewenui 8 obnacmu
POBOMOMEXHUKY, UCKYCCIMBEHHO20 UHMENNCKMA U
wauunnozo 00yyenus. B cocmag Habopa 0onaicHo
lexo00ume nocobue No U3YHEHUI) OCHOB INEKMPOHUKY U
cxemomexnuky, pewienuti 6 cghepe ""Unmeprem
sewyeil”", pazpabomxu 4 NPOMOMURUPOBAHUIO ModeNel
pobomos. B cocmas nabopa 001icho 6x00ume nocobue
no UIVUEHWIo OCHOB PA3pabOMKU CUCMEM MEXHUYECK020
BPEHUA U INEMEHMOB UCKYCCIMBEHHOZO0 UHMENNeKMA.

ObpazosamensHblii
rtaﬁop OsL u3y4eHus
MHOZOKOMIOHEHMHbLX

O6pazosamensislii HAGOP OONKHCER Bbtims NPEOHAZHAYEH
0N usyuenus poGomomexHuNecKux mexHoi0cUll, OCHO6
UHPOPMAYUOHHBIX MEXHONOSUT U MEXHONO2UT

uimn

6.00

pobOmMOMexHUYECKUX  [APOMBIUAEHHOU ABMOMAMUIAYUY, A MAKIHCE
cucmem u mMexHOR02UT APOMOMUNUPOEAHUS U A0OUMUBHOZO
MQHUNYISAYUOHHBIX npouseodcmea. B cocmag natopa 0onxicHbl 6X00UmMb

,!"fsfh;;



No Haumenosanue Kpatkune npumepHnble TeXHHYECKHE Eannnna K
0JI4ECTBO)
n/njobopyaosarus (PBIIO) xapakrepuctuki (PBIIO) H3MepeHuUs!
pobomos KomPIeKmylouue u ycmpoticmaa, obraoaroujue

KOHCMPYKMUBHOY, ANAAPAMHOL U APOPAMMHOT
cosmecmumocmolo Opye ¢ opyeom. 1) Komninexm
KOHCIMPYKIMUGHBIX 27eMEHNO08 U3 MEMANIA U MAIACHUKA
0151 cOopru MoOdenetl MaHunyISYUorHBIX pobomoe ¢
Ven06oti KUHEMAMUKOL, NI0CKO-NAPANNENbHOU
scunemamuxol, Delta~-kunemamuxoii. 2)
\Unmennexmyanvhviii cepeomodyisb ¢ UHMEZPUpOGaHHoTl
cucmemoii ynpasnenusi - ve menee 7um. Cepgomooyie
Donocen 0ORAOAMb UHMEZPUPOBAHHON CUCMEMOI
ynpaenenus, obecneuusalowei 0bpamiyio césse un
KOHMPORb NAPAMEMPOE ~ NONOIICEHUE 8ANA, CKOPOCHIL
Bpawenun, Hazpy3Ka RPUsoOd, a MaKice
06echedusaiouetl BOMONCHOCHIL NOCIE00CAMENBHO20
lnodrouenus Opye ¢ Opyeom u ynpasneHus
CEPBOMOOYNAMU NO HOCEO06AMENbHOMY
NOMYOVINEKCHOMY ACUHXPOHHOMY UHmepgeticy. 3)
IPOBOMOMEXHULECKUIL KOHMPOTAED, NPeOCMaBNAIOW UL
coB0tl MOOYTbHOE YCMPOTICME0, sKIoYalouyee 8 cebs
0OHONIAMHBLI MUKPOKOMABIOMED 015 661NOHEHUS
CODICHBIX GbIMUCIUMENbHBIX ONePayuli, nepugeputinbtii
KOHmMpOARED OIS YNPABIEHUS BHEUWHUMY YCIDOTCMEamu
1 NAAMY PACUUPEHYS 015 ROOKNIOYEHUS GHEUHUX
yempoiicms. Modynu pobomomexnuieckozo
KOHMPOINEPA OONAHCHBL 0OAA0AME OOHOBPEMEHHOT
KOHCMPYKIMUGHO, ARNGPAMHOU U NPOZPAMMHOU
COBMECTUMOTIBIO OPY2 € OPY2OM.
(PoGomomexnuneckuil KOHMPOANEp OONNCEH
WOOGREMBOPAMb MEXHURECKUM XAPAKMEPUCTIUKAM!
KO-GO AOED BCMPOCHHO20 MUKPOKOMNBIGMEPA - He
menee 4, makmogan wacmoma a0pa - we menee 1,2 I'Ty,
o6vem O3Y - ne menee 512 M6, nanuuwe unmepdeiicos
- SPI 12C, 1-wire TTL, UART, PWM, yugppogeie - ne
wmenee 16 wim u ananozogvie NOpmeL - He Meree 8 win
07151 ROOKJIIOYEHUSI BHEULHUX YCIMPOTICG, BCMPOEHHbIT
wukpoghon, a maxace WifFi wiu Bluetooth dna
KOMMYHUKAYUYU CO BHEWHUMU YCMPOUCMEaMU.
Po6omomexnuueckuii KOHMpOAIep O0NHCEH
06ecneyusams 603MOICHOCH NPOSPAMMUPOBAHUSL C
nomowyvio cpedcms sisbikoe C/C++, Python u c60600H0
pacnpocmpansiemoii cpedvt Arduino IDE, a maxaice
VYRPAGREHUS MODERAMU PODOMOMEXHUYECKUX CUCNEM C
nomowsio cpedwt ROS. 4) Hpocpammupyemuiii
konmpoanep - ne menee lum. Ipospammupyemvrii
KOHmMpoARep QOANCEH HPeOCMAagaaAmy Coboi
GorunCaumens oLl MOOYIb, 0OAAOAIOUUM YUDPOGLIMU
nopmamit - ne Menee 8 wm y aHan0206uIMu ROPMAaMU ~
ne menee 16 wm, unmepgpeticamu UART, 12C,.SPI TTL,
a maxace Modynem 6ecnposooOHot CEA3U MUNA
Bluetooth wiu WiFi ons coz0anus annapamno-
MpozZpaAMMHBIX Peutenuti 1 KYMHBIX/CMAPM»-YCMPOTCME
Ona paspabomxu pewenuti "Humeprem eewyen”. 5)
ITnama pacuupenus npozpamMmMupyemMo20 KOHmpoaepd
- He menee lwum. IThama pacuupenua 0ondicHa
06ecneyugams 603MOICHOCHIb ROOKMIOUEHUSA
VHUBEPCAIbHOZ0 BLIYUCIUMENLHO20 MOOVASL K Cemu
nocpedcmeom unmepgetica Ethernet. [Inama

acuwupenust QoNJcHA 00AA0AMb NOPMAMY 86000~




n/n

Hanmenosanne
obopynoBanns (PBHO)

KpaTkue npumepHble TEXHHUCCKIE
xapaxkrepucruku (PBIIO)

Ennuvuna
H3MEpeHHs

KonnuecTno

6616000 0151 NOOKTIOYEHUs, YUPPOBLIX U AHANOZ0BLIX
yempoiicme — ne menee 40 wm, unmepgeiic SPIu
IB03MONCHOCINBIO ROOKTIOYERUA BHEWHET KApmbl
mamamu. 6) Modynb mexuuuecko2o 3peHus,
npeocmasnaiowuli coboil yempoticmgo Ha basze
BOIYUCTUMENOHOEO MUKPOKOHMPONNEDPA U
UHmezpUPOBAHHOT kKamepul, obecneuusarujee
pacnosnasanye npocmesiuiux u3obpasicenuti Ha modyne
3a cuem COOCMBEHHBIX GOINUCTUMENbHBIX
803MONCHOCHEH - He menee Twm; Modyne
mexruuecKoeo 3penus Oonxcen obecneyusame
BOMOINCHOCIG KOMMYHUKAYUY C AHAROSUHHBIMU
MOOYAAMU NOCPEACMBOM WUHbL HA 6a3e
nocredosamenvrozo unmeppeiica ¢ yenvio danvHelle
Hepeoauy pe3ynomamos umMepentil spynnsl Mooynel na
VAP AGIAOUuee BbIYUCTUMENBHOE YCHPOTICHEO,
MookmouenHoe k OanHOl wune. Moodyne mexnuueckozo
BpEeHUs QOANCEH 0DECNENUAMb BOIMOICHOCIY
ocyupecmenstme HaCMpOUKY MOOYIS MEXHUYECKO20
Bpenus - HacmpolKy sxcnosuyuy, bananca benozo,
HGEMOPAZHOCIMNBIX COCIMABIIIOUUX, IO a0
0GHAPYICUBAEMOT OONACIY U0OPANCEHUSA, OKPYSAOCIU
0OHapyocusaemoli 0bnacmu u30BpaX©CeHUs, noAodICceHUe
obHapydcusaemolx 0braACmElt OMHOCUMETLHO OpYe
opyea. Modyne mexnuueckozo 3peHusi 00ANCeH
06ecneuusamo 803IMONCHOCHb HACMPOTIKY HA
0OHOBpeMenHoe ObHapycenue ne menee 10 pasnuiuneix
06vekmog 6 cexmope 0630pa, a maxice He menege 5
cocmagHblx 00beKmos, COCMOAUX U3 He MeHee 3
pazaunHbLx epaduieckux npumumueos. Mooyne
mexnuuecKo2o 3penus donxcen obnadame
scmpoennvimu unmepgeticamu — USB, UART, 1-wire
TTL, I2C, SPI 018 KOMMYHUKQYUU CO GHEUWHUMY
lnooxouaemuimMu yempoiicmeavu. 7) B cocmae nabopa
00nHCHBI 8X00UMb YUDpOsbIe MOOYIY,
wpedcmasisiowue coboil yempoticmea na baze
MPOCPAMMUPYEMO20 KOHMPOINEPA U UIMEPUMENBHO20
onemenma. L{ugposoti modyne dondcen obnadanis
BCMPOEHHBIM MUKDOKOHMPOJNEPOM (MAKMOBAS
wacmoma - ne menee 16 My, wuna dannvix ~ ne menee
8 Kéatim), unmepghesicamu 013 noOKMOYeHUst K
BHEUIHUM YCMPOLICIMBAM. YUpposble U AHATO208bI¢
nopmut, 1-wire TTL, pasvem muna RJ. Qugposoti
WMo0yb donscen 0becneusame 603MONCHOCHIL
KOMMYHUKQYUY C AHATOSUYHBIMU MOOYIAMY
noCpedCcmaom wunbl Ha base nOCRe068aMeNbHOZ0
unmepetica ¢ yeavio dansHeliuel nepedaqu
pe3yIbMAamos UsMepenuli 2pynnsl Mooynell Ha
YIPANAIOUee BLINUCAUMENBHOE YCMPOTCINEO,
nookmoYeHHoe K OanHoll wure. B cocmas nabopa
00IAHCHO 8X00UNMb. YUDPOBOIT MOOYIL MAKMOBOT
KHONKU — He MeHee 3um, yuposoll Mooyl
ceemoduoda — He menee Sulm, yughposoit Mooys
konyesozo npepuigamens — He Menee 3uwm, yugpposoi
MOdYIe damuuxa ygema — He menee lwm, yudhpoeoi
modyie RGB ceemoduoda — ne menee luim. 8) B
cocmae HaBopa QONNCHBL BXOOUNTL dNeMeHmbl ONs

COOPKYU 8AKYYMHO20 3aX6aMA. 8AKYYMHAA RPUCOCKA — HE
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Haumenopanue KpaTkue npHMepHble TEXHHYECKHE Ennnuna

o6opynosauns (PBIIO) xapakrepuctukn (PBI1O) u3MepeHust Koantecrso

menee luum, snexmpomazHumublil KIGRAH — He Menee
Jwem, eaxyymusiti nacoc — ne menee lwm. 9) B cocmas
HaBopa QoNXCeH 6X00UMb YHeOHbII KOMIIEK,
exmoumowuil & cebs yuebuoe nocobue, nabop
bUCTUOMEK MPEXMEPHBIX FAEMENMOS OA
MpOMOmMUnUPO8aHUs MOOeNel MAHUNYISIYUOHHBIX
pobomos, a maxoice npozpammuoe obecneyenue 0is
pabomet ¢ Habopom. Hpocpammuoe obecnevenue
QoKCHO 0becnevusams MpexmepHyio U3yaIu3ayuo
Wodenu Manunynsyuonnozo poboma (¢ y2n060i,
MAOCKORAPAANENBHOU Y OeNbMA-KUNEMAMUKOL) 6
mpoyecce pabomel, obecneausams HOCMPOEHUE
INPOCMPaNCMBEHHON MPACKMOPUU OGUNCEHUA
HCHOTHUMETTBHO20 MEXAHUIMA MAHUNYIAYUOHHO20
poBoma, 60IMOACHOCING 3A0AHUA NOCNE)0BAMETLHOCITY
movex 0Jis NPOXONCOEHUS Yepe3 HUX UCHONIHUMENbHO20
\mexanuzma manunynayuonnozo poboma. Ipoepammuoe
06ecnevenue QORACHO PYHKYUOHUPOBAMDb, KAK 6
omdenbHoCmu @ 8ude cpedvl MOGENUPOBAHUS, MAK U 6
pedcuMe MOHUMOPUN2A 8 PEANLHOM 8DeMENU NpU
ROOKAIOUEHUU MOOENY MAHURYAAMOPA NOCPEOCMEOM
pobomomexnuyeckozo koumpoanepa. Ipoepammroe
becneyenue OondICHO 06ecneyusams 603IMOICHOCMb
nocmpoenus spaghuKos 360aHHBIX U MEKYUUX

06061y erHblx KOOPOURAIM MAHURYIAYUOHHO20 poboma,
epahuxos snayenuli ckopocmeli u yekopenus, 2paghuxog
pacuemublx sHavenuit nazpysku. lpozpammnoe
o6ecneuenue O0NNHCHO HO3605Mb 300aA8ANb
N0CNe008ameiblioCiNG NePedGUIICEHUN MAHUNYIAMOPA
NOCPeOCmaom Habopa KOMAHO 6 DIoYHO-2paduueckom
unmepgetice. Yuebnoe nocobue G0NICHO codepaicans
mamepuansl no pazpabomke mpexmepHovix Mooenet
WoGHABHBIX POBOMOB, MAHUNYRAYUOHHBIX PODOMOS C
PARNULHBIMY IURAMU KUHeMamuKy (Yenosan
KUHeMAMUKA, AIOCKO-NAPAIENbHAS KUNEMAMUKQ,
Venvma-xunemamuxa, SCARA unu peruadsicnas
wunemamuxa, niampopma Cmioapma u m.n.),
UHCHPYRYUU RO NPOEKMUPOSAHUI0 POOOmMOS,
UHCMPYKYUU U MEMOOUKY OCYU eCTNBeHUS]
UHICEHEPHBIX PACHEMO8 NPU NPOEKMUPOBAHUY
(pacuempl HA2PY3KU U MOMEHMO8, PACYEH MOUIHOCIU
NpUso00G, pacuem napamMempos KUHEMAMUKY u m.n. ),
UHCIMPYKYUU RO pa3pabomKe cucmem ynpaghenus u
poepammiozo obecnewenus Ona ynpasieHus
pobomamu, uncmpyKkyuu u Memoduxu no paspabomse
cuCmeM Ynpagnenus ¢ S1eMeHmamil UCKYCCMBEeHH020
UHMENNEKINA 1 MAWURHOZ0 0GYYCHUA.

\Komnnexm Ons paspabomku u usyueHus mooenet
1POZPaAMMUDYEMDIX ABMONOMHBIX MOOUIBHBIX POBOMOS.
Yyebnuiit komnirexm 00ax%CceH NO3CONAMS
paspabameieams 6AOYHO-MOOYALHYIO KOHCHIPYKYUIO
mobubHozo poboma. B cocmas mobunvhozo poboma
Qonocro exooums. IIpuoo eedywyux Konec - He MeHee Habop 1.00
RQuum. [Tpueod donxcen npedcmagnsime co6oil
DIeKMPOMEXAHUYECKYIO COOPKY Ha OCHOBe dsu2amens
MOCMOARNO20 MOKA, PLOYKIMOPA, OaMYUKQ NONOICEHUS
Gana, cucmemda YRpaeneHus npusooa O0N’CHA
oGecneyueams 803MONCHOCMb 06bEOUHEHUS NPUBOOOS ¢

\Kommiexin 08 usyuenus
ONepayUOHHBIX CUCEM
PeanbHO20 GpeMENU U
cuctem ynpasienust
ABMOHOMHBIX MOOUBLHBIX
pobomos
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HaumenoBanue
obopynosauus (PBITIO)

KpaTtkue npaMepHbie TEXHAYECKHE
xapaxrepucTuxu (PBIIO)

Exnnuna
naMepesust

KoguecTBo

MoMOULIO NOCTed08amenbliozo unmepgetica,
6O3MODICHOCIIb 3a0AHUSA RADAMEMPOE KOHIMYPO8
VRpaBReHs, YRpasrenue apaujeniem npuaooa no
CKOPOCMU U NONONCEHUI0, KOHMPONb HAZPY3KU.
VIpocpammupyemvrii Kowmponrep - ne menee lum.
[Ipoepammupyembolii Koumpoanep dondicen obaadamo
unmepcpeticamu - USB, UART, TTL, RS§485, CAN onx
KOMMYHUKQYUU C HOOKNIOUAEMBIMY BHEUWHUMY
VCHPOTCMEAMY, & MAKHCE YUDPOSLIMU U AHATO208bIMU
nopmanmu 6600a/8vieoda. Qononiamubtil
wMuxkpoxomnviomep - ne mexnee wm. OoHonaamuelli
MUKPOKOMABIOMED CONNCEH HPEACmAasiani coboti
yempoiicmso ¢ apxumexkmypoi mukponpoyeccopa ARM,
doncen obnadams He Menee 2 gol YUCTUMENbHBIMU
sOpamu ¢ maxmosou wacmomou ne menee 11Ty,
VIazepnoiii ckanupyiowuti danrsHomep - ve menee {uim.
VIaseprolil ckanupyowuit dansHomep O0IHCeH
obecneuusams OUAnNA3oOH UIMEPEHUR OAIbHOCIU 00
06beKmoes He meree 2.5 Mempos u cexmop
CcKanuposanua ne menee 360 yenogwix 2padycos.
VIamuux nunuu — He Menee 3 wm. JJamuux donxcen
obecneyusams Jemexmuposanue MUHUU Ha
KOHmMpacmHom hone u nepedasams DAHHbIE 8
pocpaMMupyemulii KOHMPOATEP O e€ HATUYUY nymem
nepedayy aHAN0208020 CUSHANA, YUPDPOBO2O CUSHANA U
nymem nepedauu yugposozo nakema dannvix. Jamuuka
yeema — ne mernee 1 wm. Jamvuk Oondicen paznunams
1y6emOBOTl OMMEHOK PACHOROICEHHO20 PAOOM C HUM
obvexma 6 RGB nomayuu u obecnenugams nepeoavy
DAHRBIX 8 NPOSDAMMUDYEMBII KOHIMPOINED O SHAYEHUU
KAxCO020 Y6EeMo8oz0 KAHAAd 6 8U0e YUGPOG020 NaKemd
Vannuix. Maccug HK-oamvuuxos - ne menee lwm.
iMaccue HK-0amuuxog domicer Obimp npedHA3Hayen
OJ11 OMCAEHCUBAHUA TUHUYU ONA OGUNCENUA MOOUTBHOZO
poboma. Maccus donvicen codeparcamy He menee buim
HK-0amuukoe, pacnonodxcenHelx Ha 00HOU JUHUU.
Cucmena mexnunecko2o 3penus ~ ne menee luum.
Cucmema mexnuuecko20 3penus dosxcen obaadame
COBMECHUMOCINGIO C PASTUNHBIMU NPOSPAMMUDY EMBIMU
KOHmMPOLIEpaMu ¢ noMoubio unmeppeticos - TTL,
UART, 12C, SPI, Ethernet. Cucmema mexnuueckozo
3peHa O0ANCHA 0DECNEYUCAMb BOIMONICHOCIL
U3YUEHUS OCHO8 NPUMEHEHUS, AIZOPUMMO8 MAULUHHO20
loOyuenus 1 HacmpoUKu RAPAMempos Heupoceme.
Cucmema mexHu4ecKo20 3peHUs 00INCHA
oGecneuusams QYHKYUOHAN PACHO3HABAHUA PAINULHBIX
peomempuyeckux 06vexmos no Habopy NPUsHaKos,
pACRO3HAGAHUS epaduieckux Mapxkepog muna Aruco u
Op, pacno3HaGanus MACCUBO8 NUHUY U SNEMEHIOB
00pOdICHBIX 3HAK0G U pazmemxu. Cucmema ynpagnenuys
Wobunenozo poboma d0nICHA RO3GOAANL
OCYIeCMBISIMG AHANYU3 OKPYICAIOW el 0BCManosKu 6
npoyecce dguorcenust MoOUTHOZ0 poboma u
QUHAMULECKOM UIMEHEHUY OKpYJICaIoueli 06cmanosKu,
oCyy ecmensme QopMUPOBaHUe Kapmel TOKAN6HOU
0OCmanoeK 6oKpye po6oma U JOKAIUIGYUA ROROINCEHUA
poboma na xapme, nocmpoenue 2100anNbHOT KAPMbI

oxpysicaiowgezo npocmparcmea. Cucmema ynpasieHus
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Haumenosanue
o6opynosanus (PBI1O)

Kpatkue npuMepHbIe TEXHHYECKHE
xapakrepuctiku (PBI10)

Eannnna
H3MepeHus

KosandecTno|

MOBUTLHO20 POBOMA DONNICHA NO3GOJAMb
oCyuecmenanmy ananu3 RAGHA/KAPMbL OKPYICaIoneco
pOCMPancmaa, OOGHAPYICEHUE OKPYICAIOUSUX
06beKmos, asmoHOMHOE NIARUPOEANUE MADWPYINA U
06300 CIAMUYECKUX U OUHAMULECKUX NPEeNSMCMGUIL.
Cucmema ynpasnenus MoOUTLHO20 pObOMa OoNICHA
06ecneuusame §0IMONCHOCHb PASMEMKY KaApMbl
OKPYIICAIOUjec0 RPOCMPAHCMBA HA 30HBL € PASTUYHBIMY
NpUIHAKaMU, 3a0a8aeMbiMU HOAbI08ATENEM (30HbI
sanpema 0ns OGUNCEHUS, 0ZPAHUYEHUS CKOPOCHIU U
m.n.). Cucmema ynpagnenus Mobunbnozo poboma
Donscra 06ecnequsanto 0IMONCHOCH 3A0AHUA INOUEK
1 30H HQ KAPMe OKPYICAIone2o npocmpancmen 0Jis
aBIMOHOMHOC0 REpememyens mesicoy Humu. Cucmema
ynpaenenus mobuneHozo poboma, KIOUAIOW A 6 cebs
noOCUCmEeMbl, MAKUE KAK - CUCMEMA YRPABIeHUs.
Osudicenuem poboma, cucmema cbopa u obpabomsu
CeHCOPHOL UHQOPMAYUU, CUCEMA NOCMPOEHUS. KAPMbl
OKPYHCAIOUE20 NPOCMPAHCIMBA U CUCIMEMA HABUSAYUY,
Doaxcra Getme peanuzogarna va 6aze
npospaMmMupyemMo2o KoHmponnepa 1 0OHONIAMHO20
MUKPOKOMIBIOMEDA, & MAKIHCE YCMPOUCMS, 6X00AUUX 6
cocmag komnekma. B cocmag xomMniekma 00a4cHO
lex00uUmb npozpammHoe obechevenue Ons
NpOCPaAMMUPOBUHUS 8 MEKCHMOEOM PEQUKmope Ha
nodobuu Arduino IDE, npozpammuposanuu ¢ NOMoubI0
ckpunmos na sa3vike Python, paspabomxu cucmem
VApABNeHus Ha ocroge ROS. Tax oice 6 cocmas
KOMRAEKI QOINCHA BXOOUMY BUPMYANbHAR MOOENb
Wobunbro2o poboma & sUpmyansHoM OKPYICeHuu ONist
MOOCIUPOBAHUS WIZOPUMMOB CUCIEM YNPAGNEHUA C
noMowbI0 2paguyeckotll cpedst.

Yemuvipéxocegol
yuebusiit poGon-
MAHUNYASMOP C
MOOYIHBIMU CMEHHBIMU
HAcCaoKkamu

Yuebuwiii pobom-manunyiamop npeoHaznayen ons
0C8OEHUS OBYNAIOUUMUCS OCHOB PODOMOMEXHUKY, ONA
10020MOoBKYU 06YHAOUUXCS K BHEOPEHUIO U
nocneoyouemy ucnonb308anio pobomoes 6
npomeluinenHom npousgodcmee. Koruuwecmeo oceti
po6oma Manunyiamopa - vemvipe. llepemewyenue
UHCIMPYMEHIMA 8 NPOCIMPAHCIBE RO MPEM OCAM QONIHCHO
YNpasamsCs wiazogbiMu dgueamensmu. Hanpsiorcenue
mumanus wazoswix osucameneil He bonee 12 B,
Cepgodsucament uemeepmon ocu 0oaxcen
obecneuusams nOGOpOM UHCMpyMenma. Yeon
NOBOPOMA MANUNYISIMOPA HA OCHOBAHUY BOKDYE
gepmuraneHol ocy e menee |80 epadycos. [na
onpedenenus nonoHCeH s MAHUNYIAMOPA NpU
HOGOPOME BOKPYE GEPMUKANbHOU OCU QONICEH
uCnonb308amucs IHK0OEP. Y201 nogopoma 3a0He20
mneva manunynsimopa ne menee 90 zpadycos. Yeon
HOBOPOMA NEPEOHECO NACHA MAHUNYAAMOPA He Menee
100 zpadycos. [[na onpedeneHus NOLONHCEHUR 300HE20 U
nepednezo naey ManUnyasImopa O0NHCE
UCNONBL308AMBCST SUPOCKON. Y2on nogopoma no
uemsepmoil ocu we menee 180 epaoycos. Joaxcna Goime
BOZMOJICHOCHID OCHAUEHUST CMCHHBIMU HACAOKAMU
(nanpumep, depacamens kapandawa uau gnomacmepa,
MPUCOCKA C CePEOOBUZAMENEM, MEXAHULECKOE

3axeamHoe yCmpotucmao ¢ CepeodsUeamene,

1.00
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HaumenoBaune
obopyaosanus (PBITO)

KpaTkue npumMepHble TEXHHYCCKHE
xapakrepucrukn (PBI1O)

Eapnnna
HIMEpPEeHUSI

KoaxuaecTso

VCMpoUcmeo 0 1a3eprot PABUPOBKY Ul
yempotiemeo 0as 3D-nevamu). Munumanvnan
KOMNAEKMayua CMEHHBIMU HACAOK M.
MHEGMAMULECKUT 3aX8am (RPUCOCKA), MEXAHUUECKUH
Baxeam, nacadka oepicamens OAR
KAPAHOAULA/MAPKEPA/DYYKU, HACAOKA NEPEXOOHUK ONs
KPENNEHUS COBMECIRUMBIX KOHCIPYKMUBHBIX Oemanes u
KOHCMPYKYU, HACAOKA A3ePHOU 2PABUPOGKI, HACAOKA
3 D-neyamu (0ns pabomet ¢ naacmuxom PLA ¢
Ouamempom numu 1,75 mm). Jorocen Boims ocnauen
CePEONpPUBOAOM ONISl IHEGMAMUYECKO20 U
MEXAHUMECKO20 3aX8AMO8, 06ECRENUSAIOUWUM BPA CHUE
BOXEAYEHHO20 0OOLEXMA B0 BPEMSA NepeMeljeHUs,
nogopom nepemelyaemozo 06veKma 8OKpye
sepmuxansHou ocy. /s obecneyenus
DYHKYUOHUPOBAHUSL HHEGMAMUYECKOZ0 3aX8aAMA
Qonicet Gulms OcHaUer SCMPOERHON 8 KOPHYC
manunynamopa nomnoi. Jonxcna Geimo 803MONCHOCMb
MOOKNIOYEeHUA QONOTHUMENBHBIX YCIMPOTICING (Hanpumep,
Impancnopmepa, penvbca 013 nepemeuyenus poboma,
nyTema YAPAaGReHUs muna OXCouCmuK, Kavepol
MAUIUHHO20 PEHUSA, ONMUYECKO20 OQIMUUKA, MOOYAS
6ecnpogodHozo docmyna). Pobom-manunynamop
oonoicen obecheiusams nepemelyenue HacaoKu 6
npocmparcmse, AKMUBAYUI0 HAcAOKY, BO3MOICHOCMb
HOMYHEH U CUSHAN06 O KaMepel 1 OamyuKos,
8OIMOIICHOCING YUPAGREHUS OONONHUMENHOLMU
ycmpoticmaamu. Mamepuan Kopnyca — anioMuHuL.
uamemp pabouei 201bt (6e3 yuema HaecH02o
uHCcmpymenma u yemgepmoti ocu) ne menee 350 mm.
Hiumepdheiic nooxnwouenus — USB. [onxcen umems
BOIMONCHOCHb QBIMOHOMHON pabOmMbl U BHEULH 20
ynpaeﬂenuﬂ. Jlis enewnezo ynpagienus 0oaxicen Goime
Mpedycmompen nyasm, nOOKaIOUaeMvlll K pobomy no
Bluetooth. Ynpasasiowuii koumponnep oonxcen 6uims
cosmecmum co cpedoti Arduino. Ynpasasioujuii
KOHMPOINED COBMECIUM CO CPeOD NPOSPAMMUPOBAHUS
Scratch u azvicom npozpammuposanus C. Honsicen
obecnevusamy ROBOPOM NO NEPBLIM MPEM OCAM 8
BAdanMbLI Y2071 U HA 3A0aHHbLT Y201, NOGOPOM HO
yemeepmot OCU HA 3a0aHHBII Y2OR, OGUNCEHUE 8
woopounamul X, Y, Z, nepemelyenue na 3ad0annoe
paccmosnue no koopounamam X, Y, Z, nepeoaqy
OQHHBIX 0 MEKYUeM NOTOICEHUY Y208, nepeoayy
OARHBIX 0 MEKVIYUX KOOPOUHAMAX UHCIHPYMEHMA.
Vonscen nOOJepacusants REPEeMEjenue 6 0eKapmosulx
KOOPOUNHAMAx 1 y2nax noeopoma ocet, ¢ 3a0aniou
CKOpocmeio u yekopenuem. Tunel nepemeiyenut 8
0eKAPMOBHIX KOOPOUHAMAX: OGUDICEHUE HO
MpaeKmopul, J8UNCEHUE NO NPAMOT MedCOY 08yMS
MOYKAMY, REPENDBICHBANUE U3 MOYKU U MOYKY (Repenac
ob6vexma). Kopnyc donicen 6uimb 8 3aujuu enHom
wcnoanenue (kiacca He nuice 1P20).

HaumenosaHue pasuesa;
"Komnbloteproe
obopyaoBanue”

SN

MDY (npunmep, crkanep,

xonup) mun 1

Habop gynryuii: npunmep/cranep/xonup; CHITY 8

cocmase ycmpoticmea unu CHITY coemecmumasn ¢

1.00
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Hanmenosanue
obopynosanus (PBITO)

KpaTkue apuMepHbIe TEXHHUECKHE
xapaxrepucruxn (PBI1O)

Exuanua
W3MEPEHHS

KoJiauecTBo)

MDY 6 komnnexme nocmagky, [lewame ygemmnblx
wz0bpasicenuit: mpebyemes; Maxcumansnoi hopmam
newamu: A3, ¢ MOKCUMAILHBIM PA3PEULeHUeM neYamu:
me xyace 4800x1200dpi; Cxopocme newamu. ne meiee
1S cmp/mun; @yuxyus asmomamuyecko

gYCHOponHeli newamu ~ Hanuyue, QyHKyus neuanto
es nonedi: nanuuue; Qynxyus 6ecnposooHozo
noorarouenus, kax murumym Wiki u AirPrint: nanuuue;
VIucnneii 0na omobpadicenust UHPOPMayuu: Hanuvue;
Toooepaicka OC Windows, Mac OS, iOS, Android:
manuuue; Humepgpedicor nooxmovenua USB, RJ45:
Hanuuye

Hoymbyx mun 2

Dopm-haxmop: noymbyx, Xecmras, Heomrnovaemas
Knaguamypa: nanuuue, JJuaconans IKpaHa: He MeHee
13,6 orwiimos; Paspewenue sxpana: ne meree
1920x1080 nuxceneu; Konuuecmso adep npoyeccopa:
om 4, Konuwecmeo nomoxos: om 8, bazosan
maxkmoegas yacmoma npoyeccopa: He menee 2,4 [Ty,
Marcumanoras makmosaa 1acmoma npoYeccopa: He
enee 4,1 I'Ty, Ksw-namame npoyeccopa: om 8 Mo,
Obvem onepamugnot namamu: om 8§ 16, O6vem
Moddeprcusaemoli onepamuenol namamu (O
BO3MONCHOCU pactiupens). ne menee 24 I'oaiim,
Obvem naxonumenss HDD: om 1 T6 (unu SSD: om 256
[6); duckpemnasn sudeokapma: nanudue Obvem
namamu gudeoxapmor: He menee 6 10 Tun namamu
suoeokapmut. He xyxce GDDR6 Bpema asmonomuon
pabomer om bamapeu.: He meree 3 wacos; Bec
HOYMOYKA € YCMAHOGTEHHBIM AKKYMYIAMOPOM. HE
Gonee 2,4 xz; Buewnuii unmepdpeiic USB cmandapma
e Hudice 3.0: ne menee 06yx c8ob00HbIX. BHeutHuti
unmepepetic LAN (8 cnyuae omeymemaus na kopnyce,
npedocmagname Ethernet adanmep USB-RJ-45);
(Hanuuue mooynes u unmepgpeticog: HDMI;
\becnpogodiasn cesse Wi-Fi: nanuyue ¢ noddepickon
cmanoapma IEEE 802.11n, unu cospemennee; Web-
kamepa: Hanuuue, Pycckas packiadxa knaguamypot.:
wanuuue; Manunyasmop "muius "' nanuyue;
[1pedycmanoeieHHas, ONEPayUoOHHAs CUCIEMd ¢
Lpapuneckum nORLI08aAMENLCKUM UHMEPelicoMm,
obecnevusaiowas pabomy pacnpocmpaHeHHbix
0Opaz08amMenbRbIX U OOUCCUCEMHBIX NPUTOIICEHU:
Hanuyue

13.00

(9%}

Hanmenosanue paznena:
"TIpezeHTallMOHHOE
lo6opynoBanue”

Pl

\HnmepaxmugHvit
KomnaeKe ¢
GLIMUCTUMENbHBIM
b0KOM 1 MOBUNLHBIM
Kkpennenuem

HHmepakmugHvii KOMINEKC C BbIYUCTUMENbHBIM
GAOKOM U MOGUTLHBIM KPENNIEHUEM QORINCEH
COOMEememao8ams CneoyruM MexHUYecKum
mpeGoganusim: Pasmep duazonanu: ne menee 74
O10tiM08, Paspeuwtenue skpana no opU30HmMaIu: He
menee 3000 nuxceneni: Paspewenue skpana no
lgepmuranu: ne menee 2100 nuxceneil; IToo0epacka
pazpewenus 3840x2 160 nuxceneii (npu 60 [y). da;
Hanuuue scmpoennoli akycmuyecko cucmems: 0a;
Koruuecmeo mouek kacarnua: ne menee 20; Boicoma
Cpabamui8anUs CeHCOPa OM NOBEPXHOCIIN SKPAHA! He
bonee 3 munnumempos, Bpems OmKAUKa ceHcopa

1.00

g




i

J
|
|
|
|
|

n/m

HaumMeHnoBauue
obopynosanusn (PBI1O)

Kparkue npHMepHble TEXHHUECKHE

xapakrepuctuxku (PBI1O) H3IMEPEHHS

Eannnua
A KoanuecTno|

wacanus. He bonee 10 munnucexyno; Bcmpoennvie
by UL PaAcRO3HABAHUA 00BEKINOG KACAHUA. 0a;
\Konuuecmso noddepicugaeMbix CIULycos
00H08pEMEHHO. He MeHee 2; BosmodxcHocme
rookmioyenus k cemu Ethernet nposodusim cnocobom:
0a; Bosmooicnocme nooxmioyenus x cemu Ethernet
Gecnposodnuim chocobom (Wi-Fi): 0a; Boamoscnocme
LCHOABLIOBANUA NAOOHU 6 KAYECMEE UHCIPYMEHA
cmupanus: 0a; Hanuuue unmezpuposanHozo 0amyuka
0CBEU eHHOCY OIS ABMOMAMUYECKON KOpPexyuu
sapkocmu nodceemxu: oa; Hamwmue Qynnyuu
6ecnposoonoll nepedayu u30OPaXNCeHUA ¢ yCmpoucms
ma 6aze OC Windows: 0a;, Hanuwuue pyniyuu
GecnposoOHol hepedauu u30Opaskenus ¢ ycmpoucms
na 6aze OC MacOS: oa; Hanuuue @yukyuu
Gecnpo8oOHOIl nepedauy U306paAXCceHUs. ¢ yCmpoucms
na 6aze OC i0S: 0a; Hanuvue pyrxyun becnpogoonoti
nepedayu uzobpasxcenus ¢ yempoicms Ha 6ase OC
Android: da; BoamooicHocmb YOaneHH020 ynpasnenus u
wonumopunea: 0a; Hanuyue kpennenus ¢ komniexme.
Va, Haruuue cioma na xopnyce 0 yCmanosku
ldononnumenvHo20 golvUCIUMeEnbHO20 bN0Ka: 0a;
\Maxcumanenviii noodepacusaemoiii 06vem
OREPAMUBHOL RAMAMY OOROTHUMENBHO20
GLIYUCTUMENBLHO20 Onoka: He meree 8 16;
\Marxcumansumii nodoepxcugaemvtii 06bem HaKonumens
OOROTHUMENBHOSO BLINUCIUMENLHO20 DIOKA: HE MeHee
128 I'6; Pasvem 0ns HOOKIOUEHUA QONOTHUMENLHOZO
GolYCTUMENbHO20 GIIOKA € KOHMAKMAaMU
DACKMPORUMAHUA GoINUCTUMENBLRO20 DIOKA OM
GCmpoeniiozo GIoKa RUMAHUA UHIMEPAKMUGHO2O0
KOMHAEKCA U KOHMAKMamu 048 NOOKNOYeHUA
yugpposozo sudeocuznara u USB oas nodxnovenus
cencopa kacanus: nanuuue; llpouseooumensnocme
npoyeccopa GONONHUMENLHO20 BLINUCIUMENBI020 6I0KA
(snauenue noxasamens « CPU Mark» no mecmy
«Desktop CPU Perfomance»

https. /fwww. cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»

https. /fwww.cpubenchmark net/laptop.html). ne menee
7000 edunuy, Paspewenue na suixode gudeoaoanmepa
BBIYUCIUMENbH020 G10KY npY pabome ¢
LUHMEPaKMUBHBIM KOMRNEKCOM: ne Menee 3840 x 2160
nurxceneti npu 60 'y, Hanuuue y dononnumenvrozo
sbLuLCAUMENbHO20 GI0KA Decnpo8o0H020 Mooy Wi-Fi
e nuxce 802.11a/b/g/m/ac; MaxcumaneHuili yposenb
wyma npu pabome OONOAHUMENBHO2O
Buluuchumenvrozo 6aoka: ne boree 30 05A; Hanuuue 6
Komnnexme MOBUNbHO20 MEMAIIUNECKO20 KPENICeHUS,
06ecnenusaoye20 603MOHCHOCHE HANDALHON
VCMAaHOBKU UHIMEPAKTNUGHO20 KOMIIEKCA, C
nepedgudIcHoll KonecHou 6a30u U 603MONCHOCMbIO
hurcayuy konec Onsa UCKTIOUEHUA HENPOUIBOALHO20
Oeuscenus,; [lpedycmarioenennan onepayuoHnas
cucmema ¢ 2paguueckum noab306amenbCKum
unmepcheticom, obecnewusarouas pabomy
pacnpocmpanernbx 00paz08amensHuIX u

o6wecucmeMHb1x I’lpuf[OJICGHHI:I.' Haauvue, (DyHKljuﬂ

i

;f;?;




n/n

HanmenoBanne
obopynoBanus (PBIIO)

Kparxue npumepnsie Texunyecxue
xapaktepuctuxu (PBI1O)

T
Eannnna
Himepeuust

KonmaecTso

2PAPUUECKO20 KOMMEHIMUPOSAHUS NOBEPX
MPOU3IBOILHOZ0 UB0OPAIICEHUS, 8 MOM HUCIE OM
busuyecku NOOKNOUEHHO20 UCMOYHUKA BUOCOCUSHANA!
Hanuuue;, Humeepuposannuili 6 NOIb308ameNsCKUll
unmepgheiic yHKyYUOHan nPoCMompa U pabomei ¢
hatinamu ocnoenvix popmamos ¢ USB- naxonumenetl
uau cemesozo cepsepa. Hanuvue, Hnmezpuposannuie
cpedcmea, obecneuusaiowyue credyiouuil Qyrxkyuonan:
— co30aHUe MHOZOCMPAHUYHBIX YYeOHBIX 3QHAMUT C
UCHONB306AHUEM MEOUAKOHMENMA PATUYHBLX
g{)opjwamoe, — C030aHUe HAONUcel U KOMMERmapues
H0Bepx 3aNnyuyeHHbLX NPULONCEHUT, — PACNO3HABAIIUE
\buzyp u pykonuchozo mexcma (pycckui, anenutickutl
A36IKU), — HATUYUE UHCHMPYMEHINOE PUCOBAHUS
eeomempuyeckux guzyp u aunull. Bempoennvie
DyrKyUL: — ceHepamop cyainLIx nucen, —
KanbKyAAMOp, ~— IKPAHHAS KIAGUAMYPa, — Mamep, —
pe()axmop Mamemamuyeckux Qopmyn. SnekmpoiHvle
MAMeMamuyecKue UHCMpPYMeNmbel. — YUpKyib, —
y2orbHuK, — AuHenKa, — mpancnopmup. Peocum
«Oenoit 00CKU» C BO3MOICHOCMBIO COZ0AHUS 3AMEMOK,
pucosanus, pabomer ¢ mabauyamu u epaguxamu:
manyyue. Hvnopm gaiinoe popmamos: PDF, PPT,
\PPTX

aHMEHOBAHHE PA3acHa;
" JIonoNHUTENBHOS
obopynoBanue”

HaumMenosanwne pa3yesna:
"MeGens"

f

i

”

H3
il

\Komniexm mebenu

Yuebnas mebens: cmon-mpanchopmep-mpaneyus 12
wim emynesi 12 wm mebenw 0ns nedazoza: cmon 1 wm,
cmyn 1 wm

KOMNJICKm

1.00

Haun

”

MeHOBaHHe HanpasiaeHnsi: "Modunonaa paspabomia

[HarimeHOBaHUE pa3fena:
"TpoduibHoe
obopynopaHue"

s
tied

I i

T namuem

VIuazonane sxpana: He menee 10,47 owiimos,
onepamuegnas navame. He menee 3 I'6, gec: ne bonee
600 epammos

uim

13.00

Haywnurku (Pabouee
wecmo oOyuaroue2ocs)

Tun: NONHOpA3MeEpPHblE

12.00

oymOyx mun [
(Pabouee mecmo
obyuaiowezocs)

Dopm-paxmop: Hoymbyk; Paszmep ouazonanu. ne
wenee 15.6 orodimos; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; O6wuii 06vem
VCMAHOBAEHHON ONEpamusHoi namamu. ne menee 8

I baiim, Maxcumanvubiii 06uus no00epicUsaemvlil
00vem onepamusnon namamu. e Menee 16 I'baiim,
O6vem SSD naxonumens. ue menee 240 I'oatim,
becnposodnasn ceaze: Wi-Fi; Konuwuecmeo ecmpoenitbix
6 kopnyc nopmos USB: ne menee 2, us komopelx ne
wenee 1 donoicno buims USB eepcuu ne nudice 3.0,
Paspeuienue 636-kamepel, Mnukcens: He menee 0.3;
iBempoennviii muxpogon; Knasuamypa c packnadkou u
wmapxuposxoii knaeuu QWERTY/HL[YKEH;
1o00epoicka cmanoapmos bechpogooHoll cesa3u.
802.11a/b/g/n/ac; [Tpoussooumensnocms hpoyeccopa
(3Hauenue nokasamensi « CPU Marky no mecmy «laptop
& Portable CPU Perfomancen

uim

12.00




n/n

HanmenoBanue
obopynosanus (PBIIO)

KpaTkue npuvMepHble TEXHHYECKHE
xapakrepuctuxu (PBIO)

Exunnna
H3MepeHust

KoandecrBo

http:/www. cpubenchmark net/laptop. html): ne menee
5000 eounuy, Hanuyue manunyniamopa moiuio 8
Komniexme: 0a; Y cmanoGnennas onepayuoHHas
cucmema ¢ 2paguneckum nOTb306aMeNbCKUM
uHmep@elicom, c8e0eHls 0 KOMOPOM BKITIOYeHbL 8
COUHBLE peecmp POCCUNCKUX RPOSPaMM ONs
DAEKMPOHHBIX BLIYUCTUMETBHBIX MAWUH U 643 OAHHBLY,
Yemanognenwnulil nakem oucHo20 npoepamMmMHOZ0
0Oecneyenus, COBMECIUMO20 C YCIMAHOBACHHOT
ONepayuoHHON CUCMeMOt, céedeHus 0 KOMOpOM
GKAIOUCHB 8 COUNbII PEECp POCCUIICKUX NPOSPaMM ONA
DJIEKMPOHHBIX 8bIYUCTUMETbHOIX MAUIUN U 6a3 OQHHbBIX,

MDY (mpunmep, cranep,
wonup) mun 2 (Pabouee
mecmo nedazoza)

Tun yempoiicmea: Muo2o@yHKYyuoOHaTbHOE YyemPoTicimgo
(MDY); [lgemnocme newams: wepro-benas;
Texnonozus neyamu. Snekmpozpagpuueckas (nazepHas,
ceemoduoonasn); Dopmam nevamu. ve meree A4, Tun
CKAHUPOBAHUA: NPOMAICHLII/ NIAHWEMHBLL,
BosmooicHocmb ckanupodanus 6 hopmamax: ne menee
44, Cnocob nooxmouenus; LAN, Wi-Fi, USB

uim

1.00

(Hoym6yx mun 1
(Pabouee mecmo
medazoea)

Qopm-gpaxmop: noymbyx; Pazmep Ouazonanu: ne
menee 15.6 diotimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii o6vem
yCmaHOoReHHOU ONepamueHot namamu. ne mexnee 8
Fbatim; Makcumanenviii 006wuit ROOOEPIUCUBAEMBIT
0bvem onepamugnol namamu. we menee 16 I'baiim;
O6wvem SSD naxonumens. ne menee 240 Loaiim;
Becnpogodnas cesnze: Wi-Fi; Konuwecmso gcmpoeniblx
6 kopnyc nopmos USB: ne menee 2, u3 Komopelx He
menee | dondicHo boume USB gepcuu ne nuxce 3.0;
\Pazpewenue 836-kamepst, Mnuxcens: ne menee 0.3,
\Bempoennotil Mukpogon; Kiaguamypa ¢ packiaokot u
mapkuposxoii knasuw QWERTY/HI[VKEH;
IToodeporcka cmandapmos HecnpogoOHOT CEA3U.
802.11a/b/g/n/ac; TlpoussodumenvHocme npoyeccopa
(sHauenue noxazamens « CPU Marky no mecmy «Laptop)
& Portable CPU Perfomancey
http:/fwww.cpubenchmark.net/laptop. html): ne menee
5000 edunuy; Hanuuue Manunyiamopa mMuluto 6
Komuiekme: 0a; YCmaHoBneHHAs ONepayuoHHan
cucmema ¢ epagpuueckum noJb308ameNbCKUM
unmepgeticom, caedeHUs 0 KOMOPOM GKIOUEHbL 8
eOunbLIL peecmp POCCUUCKUX NPOZPaMM 014
91EKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U 6a3 OGHHBLX,
Vemanognennuiit nakem oQucHozo npozpammuozo
o6ecnedenus, COBMECMUMO2D C YCIMAaHOBNEHHOT
OnepayuonHoOT CHCMEMOH, CEEOERUA O KOMOPOM
GKIOHEHbL 8 €OUHBLTL PEeCTnp POCCUICKUX Npocpamm Ons
JICKIMPOHHBIX 8bIYUCTUMENbHBIX MAWUH U 6a3 OaHHBIX.

1.00

IHapnmeHoBaHMe pa3nena;
"I1pe3eHTaltHOHHOE
obopynoBaHue"

Nt

\Humepaxmugnutii
KoMAIeKe ¢

GBI UCTUMENLHBIM
ONOKOM U MOOUTBHBIM
Kpennenuem

HnmepakmuHblll KOMIIEKC C GbIYUCTUMETbHbIM
O0KOM U MOOUTLHBIM KDENJEHUEM 00ICEH
coomaemcmeogams CnedyIOUfUM MeXHUYECKUM
impebosanuam: Pasmep ouaconanu: ne menee 74
Orotimos, Paspewenue IKpana no 2opu3oHMAany. He
wenee 3000 nuxcenei: Paspewienue 3Kkpana no

gepmuxanu: He mernee 2100 nuxcenedi; [loddepoicka

1.00




z

HaumenoBanue Kpatkue npuMepHbie TEXHHYECKHE Eanuuna

n/njoopynosanus (PBIIO) xapaktepucruku (PBI1O) H3MepeHNst Koamuecso

paspewenua 3840x2160 nuxceneii (npu 60 I'y): oa;
Hanuuue 6cmpoenHoil akycmudeckoti cucmemul. 0a;
\Konruuecmeo movex kacanua: ve menee 20, Bvicoma
cpaGamei8ans CEHCOPA OM ROBEPXHOCIIY IKDAHA. HE
6onee 3 munnumempos; Bpems omkruka cencopa
wacanusi: ne 6onee 10 muniucexyno; Bempoennvie
DYHKYUY PACNO3HABAHUA 0ObEKMO8 KACAHUA! 0a;
Konuvuecmao nodoepocusaemvlx cCmuiycos
00Hogpemenno. e menee 2, Bosmooicnocme
nooxnouenus k cemu Ethernet npogodHsim cnocobom:
va; Bosmooicnocme nookmovenus x cemu Ethernet
becnposodnsim chocobom (Wi-Fi): 0a; Bozmooicnocme
UCROIb306GHUS NA0OHU 8 KAYeCmEe UHCMPYyMeHma
cmupanus: 0a; Hanuwue unmezpuposannoeo damyuxa
0CGCU eHHOCIY 0Nl AGTROMAMUYECKON KOPPEKY L
procmu noocgemru. oa;, Hanuuue gynrxyuu
Gecnpogodnol nepedauu uzobpasicenus ¢ ycmpoiicmas
wa 6aze OC Windows: oa; Hanuuue pynrxyuu
becnpo6odnoll nepedavu u30OpadNCeHUs ¢ ycmpoiicms
na 6asze OC MacOS. oa; Hanuuue (pynkyuu
DeCpOBOOHGH NEPeda it U30OPANCCHUS C YCMPOUCME
na 6aze OC iOS: 0a; Hanuyue Qynxyuu 6ecnposoono
nepedauu uzobpaxcenus ¢ yempovicms Ha baze OC
Undroid: 0a, BozmooicHocms yOanennozo Ynpagnenus u
worumopunea: 0a;, Hanuuue xkpennenus 6 xomniekme:
0a; Hanuuue croma na kopnyce 015 yemaHosKu
QOROTHUMENBHOSO BOIHUCIUMENBHO20 DAOKA. 04,
\Marcumanvuoiii nodoeporcusaemelti 06vem
onepamugHoti namamu Q0NOANUMENbHO20
goruyCIUMEnbHO20 Onoka: He menee 8 16,
\Maxcumaneibtii NOOdepacusaemulii 06vem HAKONUMeEIs
DOROTHUMENbHO20 BLIYUCIUMENBHO20 DIOKA! He Meliee
128 I'6; Pazvem 01 hoOKMOUEHUA OONOIHUMENBHOO
BHLUUCTUIMENbHOZ0 ON0KA ¢ KOHMAKMAamy
DREKMPORUMAHUSL GblYUCTUMENbHO20 BlI0KA OM
eCmpoeHno20 G10Ka NUMAHUA UHMEPAKIMUGHO20
lomniexca u KOHMAKMamy OAs NOOKNIOYEHUA
yughposoco eudeocuzHana u USB 0ns nooxniouens
cencopa xacanua: Hanuuue, llpoussooumenviocme
NpoReccopa OONOIHUMENBHOZ0 GbINUCIUMENbHOZ0 OTOKA
(3nauenue nokazamenss «CPU Mark» no mecmy
«Desktop CPU Perfomance»

\https . //www.cpubenchmark.net/desktop. html wnu no
imecmy «Laptop & Portable CPU Performancey

https. /fwww.cpubenchmark.net/laptop.html): ne menee
7000 eounuy, Paspeuwienue na vixode gudeoadanmepa
gbLyUCIUMEIIbHO20 BA0KA NP pabome ¢
unmepaxmusHelm kKomnnekcom: He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y donoanumenbozo
sbIyUCIUmMENbHO20 OA0Ka becnposodnozo mooyis Wi-Fi
we nuoce 802.11a/b/g/n/ac; Maxcumansuoril ypoeeHs
wiyma npu pabome QONORHUMETBHO20
gbruuCIUMeEnvHo20 Onoxa: He bonee 30 0bA; Hanuuue 6
KoMnIeKmMeE MOOUILHO20 MEMANIUUECKO20 KPENIEHUA,
06ecneyusaoyeco 603MONCHOCHb HANOLHOU
VCHAaHOBKYU UHMEPAKMUGHO20 KOMIIEKCA, C
NEPeOGUIICHOT KOAECHOT Da301 U 603MONCHOCMBIO
Qurcayuu Konec Ons UCKIOHEHUA HENPOUIEONDHOSO

i i
1
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n/mn

HanMeHoBaHue
odopynosanus (PBI1O)

KpaTkne npuMepHbIe TEXHHYECKUE
xapakrepucTuky (PBIIO)

Eannana
H3MepeHHust

KoanuecTso

Osuxcenusn, Hpeoycmanosnennan onepayuonsas
lcucmema ¢ epaghuueckuM nolb308aMeNbCKUM
unmepeiicom, obecnevugarowas pabomy
pacnpocmpanentvix 00pA306amenbHbIX U

06w eCUCEMHBIX BPUNOJCERUIL: Hanuvue, DyHKyus
bpadhuueckoeo KOMMEHMUPOBAHUA HOGEPX
NPOU3BONLHO20 U30OPADICEHUA, 6 MOM HUCHE OM
lpusuuecKy NOOKTIOUEHHO20 UCMOYHUKA BUOCOCUSHANA!
nanuyue;, Humezpupoeannolii 8 NOIb308AMENbCKULL
wnmepgeiic QyHKyuonan npocMompa u pabomas ¢
ipatinamu ocnogHerx opmamos ¢ USB- nakonumenet
wnu cemesozo cepsepa: Hanuuue, Humeepuposanusie
cpedcmea, obecnewusaiowjue credyiowui GyHKyuoHan:
— coz0anue MHOZOCMPAaHUYHBLX YYeOHbIX 3aHAMUL ¢
UCRONB306AHUEM MEOUAKOHMEHNA PASTUYHBIX
ihopmamos, — cozdanue Haonucel U KOMMEHMAapues
nosepx 3anyujentplx NPUIONCEHUll, — PACNO3HABAHUE
kbuzyp u pykonucnozo mekcma (pycckuti, aH2IUNCKUN
SIZbIKU), — HATUYUE UHCMPYMEHINO8 PUCOBANHUA
ceomempuyeckux gusyp u runut. Bempoennoie
DyHKkyuu: — 2eHepamop cryyalinelx uucen, —
KanbKynaAmop, — SKpaHHas Kiasuamypa, — maimep,
pedakmop mamemamuyeckux Gopmya. Snexmpontvle
WMAMeMamuiecKue UHCMPpYMenmsl. — YUpPKyib, —
VeonbHuK, — nunetixa, — mpancropmup. Pedxcim
«benol 0OCKUY ¢ BO3MONCHOCMbIO CO30AHUS 3AMEMOK,
pucoganus, pabomel ¢ MabIUYAMU U 2pauKamu:
Hanuune. Hmnopm ¢haiinos popmamos: PDF, PPT,
PPTX

HanmeHoBanue pasnea:
" JlOTIOTHUTETEHOE
obopynosaHvie”

N

IHanmenoBaHue paszaena;
"Meb6ens"

\Komniexm mebenu

Yuebnaa mebens: cmon-mpancopmep-mpaneyus 12
wem cmynes 12 wm mebenv Ona nedazoea: cmon | wm,
cmyn 1 wm

KOoMRnjiexkm

1.00

Haumenos

anue Hanpasyaenun: "Hpozpammuposanue na azsixe Python''

HaumeHoBaHue pazjena:
"[TpodunpHoe
obopynosanue”

\Haywnuxu (Pabouee
mecmo obyuaruecocs)

Tun: nonnopasmephvie !

12.00

\Hoymbyx mun |
(Pabouee mecmo
obyuarowezocs)

Dopm-paxmop: noymbyx; Pazmep ouazonanu. ne
menee 15.6 orwidimos; Paspewenue sxpana: Full HD,
Quad HD wnu Ultra HD; Obwyuii obvem
VCMAHOBACHHOU ONCPAMUGHOT RAMAMY. He menee §

I Batim; Makcumanoroiti 00wuii nodoepocusaemvlii
o6vem onepamusHoll namamu: He meHee 16 I'6aiim;
O6vem SSD naxonumens: ne menee 240 I'baiim;
becnpogoonas ceasy: Wi-Fi; Koauvecmeo scmpoennsix
8 kopnyc nopmos USB. ne menee 2, us komopeix ne
menee [ donacro Gbime USB eepcuu e nusxce 3.0;
Paspeutenue 830-xamepel, Mnuxcens: ne menee 0.3,
\Bcmpoennwsiiit mukpogon;, Knasuamypa c packiaoxoi u
wapkuposkoii krasuw QWERTY/HLIYKEH;
iIToddeporcka cmandapmos 6ecnposodHOT CBA3U.
802.11a/b/g/m/ac; [IpoussodumenvHocms npoyeccopa

uim

12.00

i
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Z

HaumeHoBaHue
n/n

obopynosanus (PBIIO)

Kpatkne npumcpmﬁe TEXHHYECKHE
xapakrepucruku (PBIIO)

Enunnna
HIMEpeHust

I

KoJsiuuecTBo

(3nauenue noxazamens « CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue Manunyramopa Moluts 6
Komnexme. 0a;, YcmarHoeneHHan onepayuoHHas
cucmema ¢ 2paguueckum nonb306aMenbCKUM
UHMepetcom, ceeOeHUR 0 KOMOPOM BKIIOYEHBL 8
COUHBLT peecmp POCCULICKUX NPOSPAMM 015
DAEKMPOHHBLX GLIYUCTUMENbHBIX MAWUH U 6a3 0aHHbIX;
Yemanosnennuiil naxem ogpucHo20 npoepammuozo
06ecneyens, COBMECTNUMOZ0 C YCMAHOBNEHHOT
ONepayuoOHHO CUCIEMON, CBeOeHUA O KOMOPOM
leKIOUEHbE 8 COUNBLE Peecmp POCCUTICKUX RPOSPAMM ONR
BACKIMPOHHBIX GIYHCAUMEALHBIX MAUWUH U 6a3 OAHHBIX.

MOV (npunmep, ckanep,
wonup) mun 2 (Pabouee
imecmo nedazoza)

Tun yempoticmea: Muozogynkyuonaisnoe ycmpoicmeo
(MDY); Llsemnocmo neuams. wepHo-benas;
Texronozun nevamu: anexmpozpaguueckas (nazepras,
ceemoouoonas);, Dopmam nevamu. ne menee A4; Tun
CKAHUPOBANUA: NPOMAICHBII/NAAH M EMHBLIL,
\BO3MONICHOCHIE CKAHUPOBAHUS 8 (POPMAMAX: He MeHee
44, Crnocob nooxnrovenus: LAN, Wi-Fi, USB

uim

1.00

WEB-kamepa (Pabouee
ecmo nedazoza)

IMuxpogon: nanuyue, agmomamuueckdsi hOKYCUpoOsKa:
Hanuuue

1.00

ﬂoym6yr< mun 1
(Pabouee mecmo
lheoazoea)

Dopm-pakmop: noymbyk; Pasmep ouazonanu. ne
menee 15.6 orotimos; Paspewenue sxpana: Full HD,
Quad HD wnu Ultra HD; O6uuii 06vem
VCIMAHOGREHHOU ONEPAMUBHOT RAMAMY. He Menee 8

I 6atim, Maxcumanenotii 06wt HOOOEPIHCUBAEMbLT
06bem onepamuenoll namamu. He menee [6 [6aum,
O6vem SSD naxonumens: ve menee 240 Ioaiim;
becnpogoonas ceaze: Wi-Fi; Konuuecmeo ecmpoennoix
¢ kopnyc nopmoe USB: ne menee 2, u3 komopeuix ne
menee 1 dondicio 6vimb USB eepcuu ne nudice 3.0,
\Paspewernue 830-xamepvl, Mnukceas: ne menee 0.3;
Bempoennoiti muxpoghon; Knasuamypa ¢ packnadkou u
mapruposkoii knaguw QWERTY/HL[VKEH;
Toddeporcka cmandapmoe becnpogooHO CasI3U;
802.11a/b/g/m/ac; [Ipoussodumensnocms npoyeccopa
(suauenue noxazamens « CPU Marky» no mecmy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuvue manunyaisamopa metuiv 6
Komurexme. 0a, Ycmanoenenuan onepayuonHan
cucmema ¢ epagpuyeckum nob306amenbCKum
unmepgheticom, ceedenus 0 KOmopoM GKIOYCHbL 6
COUHBLU peecmp POCCULICKUX NPO2PaMM OJisl
DAEKMPOHHBIX GLIYUCIUMETLHBIX MAWUH U OA3 OGHHBLX,
Yemanosnennviii nakem oQucHozo npo2pammnoco
Dbecneyens, CoBMeCmUMOc0 ¢ YCMaHOBIEHN O
ONEPAYUOHHOU CUCEMOT, C8EOCHUSL O KOMOPOM
BKIOUEHbL 8 COUHBIT PeeCmp pOCCULICKUX HpOZPaMM Ost
ONCKMPOHHBIX GbIYUCIUMENHBIX MAUWUH U 63 OaHHbBIX.

wm

1.00

HaumenoBanue paznena:
"[Ipe3enTauoHHoe
o0opyaosaHue"

0k

Humepaxmugrulii
Komniexc ¢
BOIYUCTUMETbHBIM

HnmepaxkmusHviii KOMIIEKC ¢ BbINUCIUMETbHBIM
ONOKOM U MOBUNLHBIM KpENAEHUEM QONICEH

COOMBEMCMBOEANb Cﬂeayiou;ww MEXHUYECKUM

1.00




Ne Haumenosaune KpaTkue npumepHbIe TEXHHYECKHE Enunnna
KommaeeTso
n/njedopyaosanus (PBI1O) xapaktepucruxu (PBI1O) H3MepeHHUst
Onoxkom u mobunbnbm  [mpeboganusim: Pasmep ouazonanu: ne menee 74
Kkpennenuem Viotimos; Paspeuwtenue skpana no 20pu30NmMany: He

wenee 3000 nuxceneti: Paspeutenue sxkpana no
eepmuxanu: ne menee 2100 nuxcenedi; Iloooepocka
paspewterus 3840x2 160 nuxceneit (npu 60 ['y): oa,
Hanuyue acmpoenHoll akycmuyeckoti cucmemst.: 0d,
\Konuuecmeo mouex kacanus: ne menee 20, Beicoma
cpabamuisanisi cencopa om NOGEPXHOCMU IKPAHA: He
Gonee 3 munnumempos; Bpems omxauxa cencopa
kacanus: e 6onee [0 munnucexyno; Bempoennuie
hynryuu pacnosnasanus 06vekmos kacauus. oa;
|Konuuecmao noodepoicugaemetx cmuiycos
0OHOBpeMerHO. He menee 2; Boamooicnocme
nookaouenus k cemu Ethernet npogodueim cnocobom:
0a, Boamooichocme nookmouenus k cemu Ethernet
becnposodubim cnocobom (Wi-Fi): oa; BoamooicHocme
LCNONL30BAHUS TAOOHU 8 KAYECMEe UHCMPYMEHmMd
cmupanus: 0a, Hanuwue unmespuposannozo 0amyuxa
oceeweHHOCIU OIS ABMOMAMUYECKOT KOPPeKyuu
sipkocmu nooceemxu: 0a;, Hanuvue pynkyuu
becnpogoOHOl nepedaiu u306paxcenys ¢ ycmpoucma
ma baze OC Windows: oa; Hanuuue ¢ynxyuu
GecnpogodHOl hepedatu U306PaxXCeHus ¢ yempoucme
na 6aze OC MacOS: da; Hanuuue gynkyuu
6ecnpogodnoi nepedauu u306padcenus ¢ yempoucme
mwa 6aze OC i0S: 0a; Hanuuue ynkyuu becnpo6oonoil
nepedauu uzobpadcenus ¢ yempoticms na baze OC
Android: 0a, Boamoochocms YOAIeHHO20 YAPAGNEHUS U
wonumopunea: oa; Hanuuue xpennenus 6 komnnexme:
0a; Hanuuue cnoma na kopryce Onst yCmaHo8KY
DONONHUMENbHO2O BbIYUCIUMENbHO20 BAoKA: O,
\Marxcumanonoiii noddepocueaemstii obvem
onepamugHol namMamu 0ONOIHUMENbHO20
geruucTumenviozo noka: ne menee 8 1'6;
Maxcumanenorii nodoepoicugaemolii 06vem Hakonumens
DOROIHUMEALHO20 BLIYUCTUMENLHO20 DIIOKA. HE Melee
128 I'6, Pazvem 015 nOOKIOeHUS QONOJHUMETBHOZO
l6bruUCIUMENBHO20 OIOKA C KOHMAKMAMU
DAEKMPONUMAans 8bIHUCIUMENLHO20 DI0KA OM
scmpoenozo GI0KA NUMAHUS UHMEPAKMUBHOZ0
KOMPNEKCA U KOHMAKMAaMU 0115l ROOKAIOYeHUA
yugposozo gudeocuznana u USB 0ns nodknioyenus
cencopa kacanus: Hanwyue; [IpouszgooumenvHocme
npoyeccopa dONOTHUMENbHO20 BLIYUCIUMENbHOZ0 610K
(anayenue noxazamenst « CPU Marky no mecmy
«Desktop CPU Perfomances

https://www. cpubenchmark.net/desktop. html uru no
imecmy «Laptop & Portable CPU Performance»

https. /fwww. cpubenchmark.net/laptop.html): ne menee
7000 eounuy; Paspewenue na suixode sudecaoanmepa
ebLuCIUmenvHO20 6a0Ka npu pabome ¢
uHmepakmugnbim Komnnexcom: ne menee 3840 x 2160
nuxcenei npu 60 'y, Haruuue y 00noIHUmMenbHo20

8L Y UCIUMENLHO20 BIoKa Decnposoonozo Modyas Wi-Fi
we nuxce 802.11a/b/g/n/ac; Maxcumansieiit yposens
wiyma npu pabome 0ONOTHUMENbHO20
suruucaumenvio2o onoka: e bonee 30 0bA; Hanuuue g
KoMniexme MOOUNBHO20 MCMANIUYECKO20 KPENNeHUs,




|

I/

=

Haumenoranne
o6opynosauust (PBIIO)

Kparkue npiHMepHble TeXHHYeCKKE
xapakrepuctuku (PBI1O)

Eaununa
u3MepeHust

Ko/m4ecTBo

06ecnetusaroue2o 0IMOICHOCb HANOIbHOT
VCIMaHOoB8KY UHMEPAKMUBHO20 KOMNAEKCA, C
nepedsuxcHol Konecholl 6a3otl 1t B03MONCHOCHBIO
lurcayuu xonec OnA UCKMONEHUS HENPOUZBOTLHOZO
Veuscenus,; [Ipedycmarnoenennas onepayuoHHas
cucmema ¢ epaghuueckum noab308aMeNbCKUM
unmepgeticom, obecneuusaronas pabomy
pacnpocmpareHHelx 06pa3zoeamenvHuIx U

06w ecucmemubix npunodcenuii: Hanuuue, Oyukyus
Cpapuuecko20 KOMMEHMUPOBAHUS NOBEPX
MPOUIBONBHOSO USOOPANCEHUSA, 8 MOM HUCAE O
Gusuyecky NOOKNOYEHHOZ0 UCHOYIUKA GUOCOCUSHANA!
Hanuyue;, HumezpupoganHulii 8 n016308amebCKUll
unmepdeiic ynrkyuonan npocmompa u pabomsl ¢
\patinamu ocrosuwix popmamos ¢ USB- naxonumeneti
wnu cemesozo cepgepa: Hanuvue;, Humeepupogantwie
cpedcmaa, obecneuugarouyue credyIoulil hyHKYUOHAL:
b— CO30AHUE MHOCOCIPARUNHBIX YHEOHbIX 3AHAMUL C
UCHOTB308AHUEM MEQUAKOHMENA DANULHBIX
hopmamos, — cozdanue naonucell U KOMMEHMapues
nogepx 3anyujeHnblX NPUIONCEHUN, — PACNO3IHABAHUE
bu2yp u pyKonucno2o mexkcma (pycckutl, anenutickuil
93bIKU), — HATUYUE UHCIMPYMEHMO8 PUCOBAHUS
ceomempuyeckux uzyp u aunuil. Bempoennuie
DYHKYUU: — CCHEPAMOP CAYHAUHBIX YUCEN, —
KATbKYASTMOp, — OKPAHHAA KIA8Uuamypa, — maimep, —
pedaxkmop mamemamuseckux gopmyn. Inekmponiivie
MamemamuyecKue UHCmpyMeHmol: — YUPKY1b, —
V2ONbHUK, — JUHelKa, — mpancnopmup. Pexcum
«BGenot O0CKIY C BOIMOICHOCMBIO CO30ANUS 3AMEMOK,
pucosanus, pabomur ¢ mabauyamu u epaduxamu:
Hanuyue. Hmnopm gaiinog gopmamos: PDF, PPT,

(V8

Haumenosanune pasaena:
" JlonoMHUTETbHOR
ofopynoBaHue"”

PPTX
10

HauMenopanue pasjena:
"Meb6eis"

i

\Komnnexm mebenu

Yuebnan meGenv: cmon yuenunecxkuti 12 wm., kpecna
komnviomeprvie 12 wm mebens 0ns nedazoza: cmon 1
wm, cmyn | wm, cucmemul Xpanenus. cmennagic 1 wm

KOMNnaeKkm

1.00

Haumenopanue

nanpasaennsi: "Kubepzuzuena u paboma c fovuiumy oannsimu '’

aMMEHOBaHUE pasaena:
"IlpogunsHoe
obopynosanue”

g

Haywnuku (Pabouee
mecmo obyuarouezocs)

Tun: nOAHOPAMEPHHIC

wm

12.00

Hoym6yk mun |
(Pabouee mecmo
obyuaioyezocs)

Dopm-pakmop: Hoymbyk, Pasmep ouazonanu: ne
menee 15.6 Owiimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; O6wuit 06vem
CIMAHOGNCHHOT ONepamusHoll namamu: e mMeree 8
[ Baiim; Maxcumanenbiii 06upuil nOOOepIHCUBaeMbll
06vem onepamugnol namamu. He menee 16 I'baim,
O6vem SSD naxonumens: ne menee 240 ['baiim;
\becnpogoonasn casize: Wi-Fi; Konuuecmgo scmpoentblx
l6 xopnyc nopmos USB. ne menee 2, uz komopuix He
wenee 1 oonocno Goime USB eepcuu ne nuoice 3.0,
azpeuwienue ga6-kamepor, Mnukcenv: ne menee 0.3;

12.00




Z

n/m

HanmenoBanue
oGopynosanns (PBIO)

Kparkune npumepHble TeXHHYECKHE
xapakrepuctuku (PBI1O)

Exunnua
A3IMEPEHUS!

Konnuecrso

Bcmpoennwiii mukpoghon; Knasuamypa ¢ packnaoxoti u
Wapkupoexoii knaguw QWERTY/HIIYKEH;
TToddepoicka cmandapmos 6ecnpo8OOHOT CRA3MU.
802.11a/b/g/n/ac; [IpousgooumensHochb npoyeccopa
(3nauenue noxazamens « CPU Marky» no mecmy «Laptop)
& Portable CPU Perfomance»
hiep:/f'www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuwue Manunyismopa mviuio 8
Komniekme: 0a;, YcmaHosneHnas onepayuoHHan
cucmema ¢ epagpuieckum nONL306aMENLCKUM
uHmepgheticom, ceedenus 0 KOMOPOM KIIOUEHBL 8
eOuUHbLI peecmp pOCCUUCKUX RPOZPAMM 015
5HEKMPOHHBIX GLIYUCTUMETbHBIX MAUWUN U 63 OQHHbIX,
Vemarnosnennstii nakem o@ucHo2o npocpamMmMHoO0
06eCHeYeHUs, COBMECHIUMOZO C YCHAHOBNEHHOT
ONepayuoHHOl cucmemotl, cee0eHUs 0 KOmopom
BKIOYEHbL 8 eOUHBIH peecmp POCCUTICKUX NPOZPAMM 015
DACKMPOHHBIX GLINUCAUMENLHBIX MAWUH U A3 OQHHBIX.

WEB-kamepa (Pabouee
ecmo neoazoza)

Muxpoghon: nanuuue, agmomamuieckas (HOKycuposra:
Hanuyue

uim

1.00

Hoym6yx mun 1
(Pabouee mecmo
neoazoza)

Dopm-paxmop: Hoymbyk;, Pazmep duazonanu: ne
wenee 15.6 owimos; Paspewenue sxkpana: Full HD,
Quad HD unu Ultra HD; Ob6wuii obvem
lycmanosnenHol onepamugHol namsmu. ne mevee 8
\F6atim,; Maxcumansuuiii 06upuii noOdepicusaemolii
06vem onepamugnol namamu. we menee 16 F'oatim,
O6vem SSD naxonumens: He mernee 240 ['oaiim;
\becnpogodnas casizb: Wi-Fi; Konuuecmgo scmpoennoix
8 xopnyc nopmos USB: ne menee 2, uz komopeix ne
enee 1 donncno Getme USB eepcun ne nuoce 3.0;
\Paspewenue 620-kamepei, Mnukcens: ne menee 0.3,
Bempoennwiii mukpogon;, Knasuamypa ¢ packiadkoii u
mapkuposkoii knaguu QWERTY/HIIVKEH;
[1o00epacka cinandapmog 6ecnpocoOHON CEAZU:
802.11a/b/g/n/ac; Tpouszgsodumensuocms npoyeccopa
(3nauenue noxasamens «CPU Mark» no mecmy «Laptop)
& Portable CPU Perfomancen
hitp://www.cpubenchmark. net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynamopa meiuiv 6
Kommnexkme. 04, YcmaHoeneHnas onepayuoHian
cucmema ¢ epadpuyieckum noab306aMeNbCKUM
unmepgeicom, cee0ets 0 KOMOPoM GKIOHCHbL G
eounbLli peecmp poccutickux npoepamm o
DAICKMPOHHBIX GLIYUCTUMENbHBIX MAWUH U 6a3 0GHHBLY,
Yemanoenennvidi nakem ogucHo2o npozpammnozo
06ecneueHUs, COBMECINUMO20 € YCMAHOBNEHHOU
ONePayUOHHOU cUCMeMOoll, CBE0EHUS O KOMOPOM
lgKIIOUeHbL 6 COUHBLIL peeCmP POCCUTICKUX NPOZPaMM ONid
DIeKMPOHHBIX BLINUCTUMENbHBLX MAUINH 1 6A3 OUHHBIX,

uim

1.00

HauMeHoBaHHE pazaena;
"I1peseHTallMOHHOE
obopynoBanue”

1§

HnmepakmugHelii
KOMRICKC ¢

Gl L UCTUINENIOHBIM
OIOKOM U MOOUTLHBIM
Kpenienuem

\Hnmepaxmuenblli KOMRAEKC C GbIHUCTUMENbHBIM
ONOKOM U MOOUNBHBIM KPEVICHUEM O0JINCEH
COOMBEMCMBO8AMb CEOYIOUJUM MEXHUYECKUM
impebosanuam: Pasmep ouazonanu: ne menee 74
10dimos, Paspewtenue 2kpana no 20pu3onmani. ne

um

1.00

enee 3000 nukcenel: Paspeutenue sKpana no
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n/n

HaunmenoBanue
obopynopanusn (PBI1IO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapaktepuctuxu (PBIIO)

Eaunnnpa
H3MepeHHst

KoJinyecTBo

sepmurxan. He menee 2100 nuxceneii, Ilodoepoicka
paspewenua 3840x2160 nuxcenei (npu 60 I'y): oa;
Hanuuue ecmpoennoil akyCmudecKkol cucmembl: 0d;
\Konuyecmso moyex kacanua: He menee 20, Boicoma
cpabamuieanus ceHcopa om NOBEPXHOCHU IKPAHA. He
oonee 3 munnumempos, Bpema omkiuxka cencopa
kacanusi: He bonee 10 munnucekynd; Bempoentsie
yHKyUY PACHOZHABAHUS 0OBbEKMOG KACAHUA Od;
Konuvecmso nooddepicusaemvlx CImunycog
00HOBpemenno: He Menee 2; Boavoorchocme
mooxnouenus k cemu Ethernet npogoOHbIM cnocoboM:
0a; Bosmoocnocme nooknovenus k cemu Ethernet
becnposodusim cnocobom (Wi-Fi): 0a; Bosmoscnocms
UCNONb30BAHUS NAOOHU 6 KAYECMEe UHCMPYMEHMA
cmupanus: oa; Hanuuvue unHmezpuposannozo oam4uka
0c8eleHHOCHY OISl ABMOMAMUYECKOU KOPPEeKYUY
lpxocmu nodceemiu. oa; Hanuuue dynxyuu
DecnpogoOnoll nepedauu u300PadNCenUs ¢ yCmpoicma
Ha 6aze OC Windows: 0a; Hanuuue dhyrxyuu
Gecnposoonoll nepedauu u3oopaxdcenusa ¢ ycmpoiicms
Ha 6aze OC MacOS: oa; Hanuyue ¢hynkyuu
becnposodHOll nepedayu u300paXdCeHust ¢ yCmpoucme
a 6aze OC iOS: oa;, Hanuuue ¢ynxyuu 6ecnposodnoti
nepedauu uzobpaxcenus ¢ ycmpoticme Ha 6aze OC
dndroid: da; Bosmoscrocme yOaneHHo20 yRpasieHus u
monumopunea: oa; Hanuuue kpenienus ¢ Komniexme:
0a; Haruvue cnoma na kopnyce 015 yCmanogKu
ldonoanumenshoco geruucrumensHoco Gioka: 0a;
MaxcumaneHetti noddepocugaensviii 06vem
onepamueHoti namamu OOROAHUMENLHOZ0

(oI UCTUMENBIO20 bnoxa: ne menee 8 I'G;
aKcUMansHeili nO0OepICUsaeMmblii 00beM HaKonumes
GONONHUMENbHO20 BLIYUCTUMENLHO20 ON0KA: He MeHee
128 I'6; Pasvem Ona nodkmouens QOROAHUMENBHO2O
LY UCTIUMENbHOCO OROKA € KOHRMAKIMAMU
DAIEKMPONUMAHYUS BLIYUCTUMENBHO20 BIOKA OM
leCmpoenHo20 BAOKA NUMAHUS UHMEPAKMUBHOZ0
KOMRAEKCa U KOHMAKIMAamMU O NOOKNIOYeHUs
yugpposozo eudeocuznana u USB oas nodrnouenus
cencopa kacanus: Hanuyue; [IpousgodumensHocmeo
npoyeccopa OONOIHUMENBHOZ0 GbIYUCTUMENbHO20 BNIOKA
(snauenue noxasamens « CPU Marky no mecmy
«Desktop CPU Perfomancen

https://'www. cpubenchmark.net/deskiop. html wmu no
imecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): ne menee
7000 eounuy, Paspeutenue na evixode sudeoaoanmepa
BOIUUCTUMENBHO2O 6roxa hpu pabome ¢
UHMEPaKMUBHbiM Kommaekcom: He meree 3840 x 2160
nuxceneu npu 60 I'y; Hanuvue y dononnumensiiozo
golyucnumenvrozo 6rnoxka 6ecnpogoonozo mooyna Wi-Fi
we nuoce 802.11a/b/g/m/ac; Marxcumansnotil yposens
wiyma npu pabome OONOIHUMENLHOZO
goryucumenvrHo2o baoka: He bonee 30 0bA; Hanuuue 6
komnexme MOGUNLHOE0 MEMANIUYECKO20 KPENTCHUS,
0becneuusarjeco 603MOHCHOCHb HANONbHON
CMAHOBKU UHMEPAKIMUBHOZ0 KOMANEKCA, C

1epedguICHOT KonecHotl 6a301i U 803MONCHOCHbIO

ift
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=

Hanmenosanne
obopynosanus (PBI1O)

KpaTkne npumepHsle TeXHHMECKHE
xapaktepucrukn (PBI1O)

R
Expnnuna

H3IMepeHns

~—

KoJingecTso

buxcayuy Konec 015 UCKITIOUEH U HENnPOU3E0IbHO20
Oeuxcenus, lpedycmanoanennas onepayuoHHas
cucmema ¢ epaghuueckuM noMb308aMeNbCKUM
unmepgeticom, obecnenusaowas pabomy
pacnpocmpanennbix 06paA308amMenbHLIX U

061y ecucmemuolx npunoNceHu: nanuwue, Oynxyus
Fpaqbuqecxozo KOMMEHIMUPOBAHUA ROGEPX
npou3sonLHO20 U30BPAdCEHS, 8 MOM YUCHE O
lhuzuuecky NOOKIOYEHHO2O UCMOYHUKA BUODCOCUZHANA.
wanuyue, Humezpupogannulii 8 NOALI0BAMENbCKUT
unmepetic gyuxyuonan npocmompa u pabomul ¢
hainamu ocroenvix popmamos ¢ USB- naxonumeneii
unu cemesozo cepgepa: Hanuvue;, Humezpuposannvie
cpedcmaa, obecnevugaroujue credyrowuil QYHKYUoHan:
L— co30anUE MHOZOCPAHUNHOIX Y4 eBHBIX 3aHAMUT C
LUCNONL30BAHUEM MEOUAKOHMEHMA DANUUHBIX
\bopmamos, — co30anue nadnuceli 4 KOMMeHmMapues
HOGEPX 3ANYUeHHBIX NPUTOHCEHUN, — PACHO3NABAHUC
‘buzyp 1 pyKonucHo20 mexcma (pycckutl, anenutickuil
SI3BLKU), — HATUYUE UHCHIPYMEHIOB DUCOBAIUS
ceomempuueckux uzyp u aunull. Bempoenuvie
(DYHKYUU: — 2eHepamop CAYYAliHbIX Yucen, —
KANBKYAAMOP, — IKPARHAA KIAGUAMYPpa, — maimep, —
peoaxmop mamemMamuyeckux gopmyn. Inexmponnvie
WMamemamuyeckue UHCMpPYMeHmbl. — YUPKyab, —
VeonbHUK, — AuHelKa, — mpanchopmup. Pescum
«Benoti 0OCKU» ¢ BO3MOICHOCMBIO CO30AHUA 3AMENOK,
pucosanus, pabomel ¢ MabIuyaMu 1 2paduramu;
Hanudue. Hmnopm gaiinos gpopmamos. PDF, PPT,

[V}

IHanMeHoBanue paszzaena:
" JIONOJIHATENILHOE
o6opynoBanue”

PPTX
IR

HauMeHoBaHue pasaena:
"MeGenn"

r‘ié

\Komnnexm mebenu

Vuebnas mebenv: cmon yuenuweckutt 12 wm., kpecaa
KomnelomepHvie 12 wm mebens Ons nedazoza: cmon 1
wm, cmyn 1 wm, cucmemvl Xpanenus. cmeanac 1 wm

KOoMnjiexkm

1.00

HaumenoBanue uanpasieansi: " Ajazopummuxa u 1o2ua’

’

HanmeHoBanue pazjena;
"Ipodunsroe
oGopynoBaHue”

N

\Haywnuxu (Pabouee
wmecmo obyuarowezocs)

Tun: norHopasmepHvie

12.00

Hoym6yx mun 1
(Pabouee mecmo
oOyuarezocs)

Dopm-pakmop: noymbyx; Pazmep ouazoHanu: ne
wenee 15.6 Owiimos, Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
VCIMAHOBNICHHOTI ONEPAMUBHOT namsmu: He Menee §
[ Gatim, Maxcumanenstii 0Guuit hoooepaicusaemsll
06bem onepamugHol namsmu. He menee 16 [ 6aum,
O6vem SSD nakonumens: ne menee 240 I'baiim;
Becnposoonas cease. Wi-Fi; Konuuecmeo ecmpoennbix
8 kopnyc nopmog USB: ne menee 2, uz komopwix ne
menee 1 doncno Gurme USB sepeun ne nuice 3.0,
\Paspeuienue 620-kamepol, Mnuxcens: ne meree 0.3,
IBempoennerii muxpogon; Knasuamypa c packaadxkoi u
wapruposxoil kiaguu QWERTY/HIIYKEH:;

000eparcka cmandapmos 6ecnpo8odHON CEs3UL:

um

12.00
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HaumeHoBaHHe
o6opyaoBanust (PBI1O)

KpaTtkHe npuMepHble TEXHHYECKHE
xapakrepuctukn (PBI1O)

Eannnua
U3MepeHust

KommyecTBo

802.11a/b/g/n/ac; TpoussodumensHocms npoyeccopa
(3nauenue noxazamens « CPU Marky» no mecmy «Laptop|
& Portable CPU Perfomance»
hitp:/fwww.cpubenchmark.net/laptop.html): ne menee
5000 edunuy, Haruwue manunynsmopa Molio 8
Komnrexme. 0a; YCcmanogneHHas onepayuoHHas
cucmema ¢ epaguiecKum noab306aImens CKUM
unmepgeticom, cgedeHUs 0 KOMopoM GKIOUEHbL 6
eOunbLll peecmp poCCUiCKUX NPozpamm 0Jis
DICKMPOHHBIX GLIYUCTUMENbHBIX MAWUH U OA3 OAHHBIX;
Yemanoenennorii nakem oucHozo npozpammnHozo
obecneyenus, COBMECIMUMOZ0 C YCIMAHOGNEHHOT
ONEPAUOHHOU CUCIEMO, CEEQEHUS O KOIMOPOM
BKIIOUEHbL 8 EOUHBITL PeeCmp POCCUHCKUX NPOZPAMM OIS
DAEKINPOHHBIX GblHUCTUMENbHBIX MAWUH U O3 OAlHBIX.

WEB-kamepa (Pabouee
wecmo nedazoza)

\Muxpoghon. nanuuue, asmomamuieckas YOKycuposKa:
Hanuuue

1.00

Hoymbyx mun 1
(Pabouee mecmo
nedacoea)

Dopm-haxmop: noymbyk, Pazmep ouazonanu: ue
wmenee 15.6 owonmoes; Paspewenue skpana: Full HD,
Quad HD unu Ultra HD; Obwuii 06vem
[VCMAaH08NeHHOU ONepamugHOT namMamu: He menee §
baum; Maxcumanbrvili 06uuLl NOOOepicUBaemblll
00vem onepamusHot namamu: He mMeree 16 [oaum;
Obvem SSD nakonumensi: ne menee 240 I'6aiim;
\becnpogoonas cease: Wi-Fi; Konuwecmsgo 6cmpoeHHbix
F xopnyc nopmos USB: ne menee 2, uz komopwix ne
menee 1 donxcrno 6oime USB eepcuu ne vuoice 3.0;
\Pazpewenue eab-kamepel, Mnukcens: ne menee 0.3,
\Bempoennvii mukpogon; Krasuamypa ¢ packnadkou u
mapruposkoii knaguw QWERTY/HL[YKEH;
Ilo0depacka cmandapmos 6ecnpoeoGHOY CBA3U.
802.11a/b/g/n/ac; IIpouseooumensHocme npoyeccopa
(snauenue noxasamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomance»
http./fwww.cpubenchmark.net/laptop. html): ne menee
5000 eounuy, Hanuuue manunynsimopa mvludb 8
Komniexme. da, Ycmanognennas onepayuoHHas
cucmenma ¢ epagpuueckum nob308amMeNbCKUM
urmepgeticom, C6e0eHs 0 KOMOPOM GKIOUEHb] 6
COUHBLT peecmp POCCUUCKUX RPOSPAMM OA
OAEKNPOHHBIX GbILUCTUINERLHBIX MAUIUH 1 6A3 OAHHBIX,
Yemanognennwiii naxem oguchozo npozpamMmHozo
06ecneyenls, COBMECMUMOZO C YCMAHOGNEHHOT
OnepayuoHHol cucmemot, c6ederus 0 KOMopom
BrAIOYEHbL 8 COUHBII peecmp POCCUTICKUX RPOZPaMM OJIs
91eKMPOHHBIX BLIYUCIUMENbHBIX MAWUH U 6A3 OaHHDBLX,

aUMCHOBaHHME pasjeJa:
"[Ipe3eHTalMOHHOE
obopyaoBanue”

11

1.00

ﬂumepakmuenbtﬁ
KOMAJICKC C
BLIYUCTUMENIbHBIM
OIOKOM U MOOUBHBIM
KpenneHuem

\HimepakmugblLil KOMIIEKC € 8blYUCTUMENIbHBIM
OIOKOM U MOOUTBHBIM KPERAEHUEM Q0NICEH
COOMBEMCME08amb CREOYIOUJUM MEXHULECKUM
mpeboganusim: Pazmep ouazonanu. ne menee 74
Or0tiM08, PaspeuteHue SKpana no 20pu3oHManu. He
weree 3000 nuxceneii: Paspewenue skpana no
eepmuranu: ne menee 2100 nuxceney,; Iloddepoicka
paspewenus 3840x2160 nuxcenet (npu 60 I'y): oa;

uim

anudue 6CMpOeHHOU aKYCMUYecKoll cucmemsl. 04,

1.00

il
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HanmeHnoBanue
o0opynosanus (PBI1O

Kparkue npumepHbie TEXHHYCCKHE
xapakrepucruku (PBIIOQ)

Eaunduna
ﬂ3MCp0HHH

Koanuecrsol

\Konuuecmeo mouex xacanus: ve menee 20; Boicoma
cpabamvieanus cencopa Om NOGEPXHOCIMY SKPAHA: He
Gonee 3 muanumempos; Bpems omkauxa cencopa
kacanus: ve 6onee 10 munnucexyno; Bcmpoennoie
(byHKYUY pACnO3HABAHUS 00BEKMO8 KACAHUA! 04,
\Konuuecmeo noodepokusaemvix cCmuiycos
00HOGpemeHHO: He MeHee 2; Bosmooicnocme
nooxmoyenus x cemu Ethernet npogooHuim cnocobom.
0a,; Bosmooicnocmy nooxmovenus k cemu Ethernel
Oecnposoonvim cnocobom (Wi-Fi): oa; Bosmoocnocme
UCHONB3068AHUA TADOHU 8 KAHECMBE UHCIPYMEHMA
crhupanus. 0a; Hanuuue unmeepupoearnnozo oamuuka
ocgeueHHOCHIY O ABMOMAMUYECKOT KOPPeKyUY
sapkocmu nodceemxu: da;, Hanuuue @ynxyuu
becnpogodHOl nepedau u306paxXceHus ¢ ycmpoucme
ha baze OC Windows: 0a; Hanuvue gynxyuu
Oecnposodnol nepedauu uzeopadicenus c ycmpoicms
na 6aze OC MacOS: oa; Hanuvue ¢hynxyuu
Gecnposodnoil nepedavu u300PaxXCeHUs ¢ yempoucme
Ha 6aze OC i0S: 0a; Hanuwue ghynxyuu 6ecnpogodnot
nepeoauu uzobpascenus ¢ ycmpoticmeg na 6aze OC
Undroid: 0a, BoamosicHocmb YOAneHH020 YRPAGHeHus U
wonumopunea: 0a; Hanyuue xpennenus 6 komnaekme:
0a; Hanuyue cnoma na kopnyce o1 ycmanosku
DOROAHUMENBHO20 GLIYUCTUMENLHO20 DROKA: 04,
Maxcumansrolii hoooepacueaemvlli 06vem
onepamuer ot namamu QONORHUMERbHOZ0
goryucaumensHozo onoka: ne menee 8 16,
IMakcumaneiulii RoOdepicusaemeiti 00bem HAKONUMensl
0ONOAHUMENBHOZ0 8LIYUCIUMENLHO20 BIOKA: He MeHee
128 ['6; Pazvem Onst nOOKIOYEHUs OONOINUMENbHOZ0
BHIUUCIUMENLHOZ0 OIOKA C KOHMAaKMAaMU
SNEKMPONUMARUSL BLIYUCTUMENLHO20 O10KA om
BCMpoeHHo20 DIOKA NUMAHUA UHMEDAKMUBHO20
KOMANEKCA 1 KOHMAKMAMY OISt ROOKNIOYEHUS]
yughposozo sudeocuenana w USB ona nooxkniovenus
cencopa kacanus: nanuuue, HpouseodumensHocms
Mpoyeccopa OONOTHUMENbHO2O BLIYUCTUMENbHO20 DAOKA
(snavenue noxazamens « CPU Marky no mecmy

« Desktop CPU Perfomance»
https./fwww.cpubenchmark. net/desktop. html wnu no
mecmy «Laptop & Portable CPU Performance»
hitps://www.cpubenchmark net/laptop. html): ne menee
7000 edunuy, Pazpewenue na guixode sudeoadanmepa
gbluCcIUmenvHo20 610Ka npu pabome ¢
UHMEPAKMUGHBIM KOMANEKCOM: He menee 3840 x 2160
nuxcenei npu 60 [y, Haruuue y 0ononnumensnozo
8bIYUCIUMENbHO20 Blloka 6ecnposodnoeo modyna Wi-Fi
we nuorce 802.11a/b/g/n/ac; Makcumanshsill yposeHs
wyma npu pabome 0ONOIHUMETbHO2O0
BoiuUCIUmMenbHO20 broka: ne bonee 30 0bA; Hanuuue 6
KOMHIEKIE MOOUNLHO20 MEMANITUYECKO20 KPENTeHUS,
06ecneNusaroweco 803MONCHOCHb HANONBHOU
VCMAHOBKY UHMEPAKMUBHO20 KOMNIEKCA, C
mepedsudcHoll Konecnol 6A301 U GOIMOICHOCHIBIO
huxcayuu konec ONA UCKIIOYCHUS HENPOU3BOIbHO20
Oeucenus; Ilpedycmano8nennas onepayuortas

cucmemda ¢ 2pa([)uqec1<uM ROABZ0BAMEN6CKUM




{.N‘Q HaumenoBanue KpaTkne npuMepHbie TEXHHYECKHE Eananua Kouaecrso
n/njodopynosanus (PBIIO xapakrtepuctuku (PBI1O) H3MepeHust
urimep@eticom, obecheyudaiowas pabomy
pacnpocmpanenibix 0bpazoeamensHulx u
06U ecUCmeMHbIX NPUROXCEHUTL: Hanuyue, PyHKyus
epaguueckozo KOMMEHIMUPOSAHUS NOBEPX
MPOU3BONBHO2O UFOOPANCEHUS, G HOM YUCTE OM
bUu3HYECKU NOOKAIOYEHHO20 UCHOYHIUKA BUOCOCUEHAN:
manuuue; Mnmezpupogaittvlii 8 NONb308aMeNbCKUTL
unmepgelic YYHKYuonan npocmMompd u pabomst ¢
ipatinamu ocrnognuix popmamog ¢ USB- nakonumesneii
LU cemesozo cepsepa. Hanwdue, Humezpuposannvie
cpedcmsa, obecnevugarouue creoyouuti PYHKYUOHAT:
€o30anue MHOZOCMPAHUYHBIX Y4eOHbIX 3aHAMUll ¢
UCNONbI0GAHUEM MEOUAKOHMEHMA PATUYHBLX
hopmamos, — cozdanue naonuceil u KOMMEHMApUes
nosepx 3anyujennblx NPUIONCEHUL, — pACRO3HABAHUE
ﬂbueyp U PYKONUCHO20 meKcma (PyceKutl, ananutickull
A36IKU), — HATUUUE UHCMPYMEHMO8 PUCOBAHUS
ceomempueckx uzyp u aunui. Bempoennsie
byHkyuu: — eenepamop cayHauneix yucen, —
KabKYIAMOop, — SKPAHHAsA KIasuamypa, — maumep, —
pedaxmop mamemamuueckux popmyn. Snexkmponnoie
Wamemamuyeckue UHCIPYMEeHmol. — YUPKYib, —
VeonbHUK, — NuHelika, — mpancnopmup. Pesicum
«6enoti 00CKUY C BOZMONCHOCMBIO CO30AHUS 3AMENOK,
pucosanus, pabomel ¢ mabnuyamu u zpaukamu:
nanuvue. Humnopm gaiinos popmamos: PDF, PPT,
\PPTX
IHauMeHoBaHue pasnaena:
3 ["JlononxurensHOE |
obopynopaHue” w
4 HanmeHoBanue paznena:
"MeGenn"
"Vuebnasn mebenv: cmon yuenuveckuii 12 wm., kpecia
Komnnexm mebenu Komnvromepnuie 12 wum mebenv Ons nedazoea: cmon I | kKomniexm 1.00
wem, cmyn | wm, cucmenmet xpanenun. cmeanadc ! wm"
HaumenoBanue Hanpapnuenus: "Ilpozpammupoganue na aswike Java" ]
HaumeHoBaHue paznena: |
1 |'"Mlpodunbroe ‘
obopyiuosaHue"” '
IHanmenoBanue pasnena:
2 ['Tlpe3eHTallMOHHOE b
oGopynosaHue" ! '

(S

IHaumeHoBaHme pazjena:
" JlonostHurebHOE
obopyuosaHue”

HanMeHoBaHUe pa3jesa:
"MeGenn"

HaumenoBanue Hanpasienus: "Cucnmemnoe aoMunucmpuposanue’

‘HauMeHoBaHue pa3aena:
"[TpodmnsHOE
obopynosanue"”

HanmeHoBaHMe pazaena:
" JlononHuTENLHOE
obopynoBanue”

HauMeHoBaHUE paziena;
"KomnbloTepHOe
obopyaoBanue”




Ne HanmenoBaumue Kpatxue npumepHbie TEXHHUYECKHE Eananna
KonnuecrBo
n/njobopynosanus (PBI10O) xapaktepucTuku (PBITIO) H3IMEpeHus
HanMeHoBaHHKE paziesia; ‘ |
4 |'Tlpe3eHTauMOHHOE
obopynosanue”
5 IHauMeHoBaHue pa3jena: ] |
"MebGenn"
HaumenoBanne HanpasJsieHusi: "Paipatomka gupmyanbnoit u 0onoaneHHol peatbnocmu"”
HanmeHoBaHue pazziena: Ll
1 ['TIpodurbHoe ‘
obopyroBanue”
[[Imamue Onsa kpennenus
Pezynuposra evlcomel: HATUuUe, Gelcoma: He MeHee 2
BHEUIHUX OAMYUKOB
Wempos, 803MOdICHOCMb YCIMAHOGKY GHEUWHUX 0AMYUKO8 wm 4.00
(Pabouee mecmo y
HneMa GUPMYAnbHOL PeaibliOCHU. HANUYUe
obyuaowecocs)
Cmayuonaproe nookmovenue k ITK: nanuque, bigod
[Inem supmyanvroii HA COBCMBEHHBLI DKPAH. HANUYUE, KOHMPONNEPYL: HE
pearbHocmy IMeHee 2 uumyk, GHewHue OQmYUKY. He Menee 2 umyx,
mpogheccuoHanbHbLil MmpeKuHe 832n80a; Hanuyue, GCIMPOEHHbIE HAVUHUKY! uim 2.00
(Pabouee mecmo Hanuuue, yeon ob3opa: ne menee 100 epadycos,
0Oyuanuezocs) yacmoma obrosnenus. He menee 90 I'y, paspewenue:
e menee 1440 %1600 das kaxcoozo eraza
\Haywinuxu (Pabouee
4 ( Tun: nornopasmepHuie um 12.00
wmecmo obyuaiowezacs)
onumop (Pabouee -
W P ( VIuazonane. He menee 24 diotimos wm 12.00
wecmo obyuarouezocs)
Tpoyeccop: ne menee 6 adep, 12 nomoxos, Takmosas
wacmoma: ne menee 2,4 I'Ty; Taxmoeasa yvacmoma 8
pescume yckoperusa: He menee 3,6 [zy; Obvem k-
namamu npoyeccopa: He menee 8 Mb6; Onepamugnas
Crayuonapnviii namsame: He menee 8 16, Obvém Hakonumens SSD: ne
‘ozvmb/omep mun 2 wenee 128 I'6; Obvém naxkonumens HDD: ne menee
’k ' P 500 I'6;, Taxmogas wacmoma UOEoKapmel: HE MEHEC wm 12.00
Paboyee mecmo . ~
1,2 I'Ty; O6vém namamu eudeoxapmvi. He menee 4 16,
0byuaiowezocs)
Ipeoycmanosaennan OC ¢ epagpuueckum
N0Ib306AMENbCKUM UHMepgheticoM, obecheuusaiowyas
pabomy pacnpocmpanerHvlx 06pazo6amenbHyIX U
06U ecucmeMubIX NPUROXCeHull: mpebyemcs,
\Manunynsmop muna meiwe, Kiaguamypa.: Haluyue.
([ Imamue ons Kpennenus
\Pezynupoeka gvicomul: Haluyue, 8blcOMa: He MeHee 2
GHEULHUX OAMYUKO8
Mempo8, 803MONCHOCTb YCHAHOBKU GHEUHUX AAIMYUKOE wim 2.00
(Pabouee mecmo .
ULIeMA GUPMYATbHOU PEATbHOCIU. HATUYUE
medazoza)
Cmayuonaproe nooxkniovenue k I1K. nanuuue, 6v1600
[LInem supmyansHoti Ha coOCMEeHHbII IKPAH, HANUNUE, KOHMPONAEPLL: HEe
peansnocmu \Menee 2 wmyk, @HeWLHUe OamuUKU: He MeHee 2 WIMYK,
npogheccuonanvhmlii mpexune 832n04a; Hanuyue, 6CMpPOEHHbIEe HAYUHUKY! wm 1.00
(Pabouee mecmo Hanuuue, yeon obzopa: ne menee 100 epadycos,
nedazozq) uacmoma obuosnenus; ne menee 90 I'y, paspeuenue:
He menee 14401600 0 kascoozo 2nasa
Habop ¢yuxyuii: npunmep/cranep/conup; CHIIY ¢
cocmasge yempoticmea unu CHITY coemecmumas ¢
MDY 6 komnaexme nocmasxu, Ilevams yeemupix
uzobpadicenuti: mpebyemces;, Maxcumaneniii popmam
MDY (npunmep, ckarep, P peoy pop.
neuamu. A3, ¢ MaKCUMATLHBIM paspeutenuem nevamu:
wonup) mun 1 (Pabouee : wm 1.00
e xyoice 4800x1200dpi; Crkopocmb neuamu. He meHee
Wecmo nedazoea) .
15 emp/mun; Qyukyua asmomamuueckon
l0gycmoponneti newamu - Haauyue, OYHKYUs newamo
6ez noneil: nanuuue, Dyuxyus 6ecnpogooHo2o
nooxmouenus], kax munumym WiFi u AirPrint: nanuuue;

W



Ne HaumeHoBaune
n/njo6opyaosanus (PBI1O)

Kpartkue npuMepHble TeXHHUeCKHE
xapakrepucruku (PBI1O)

Eaxunnna
H3MepeHH st

Kosmmyecro)

ucnnell Ona omobpaNcenus ungopmayuu. Hanuuue;
[Toooepocka OC Windows, Mac OS, i0S, Android:
Wanuuue; Humepgheiicor nooxmovenus USB, RJ45:
Wanuyue

WEB-kamepa (Pa6ouee
Mecmo neoazoza)

\Mukpoghon: Hanuuue, aBMOMAMUYECKAs POKYCUPOBKA:
Hanuuue

uim

\Monumop (Pabouee
Wmecmo nedazoea)

JTuazonane: He menee 27 00timos

uim

Cmayuonapmbtii
Komnwvromep mun |
(Pabouee mecmo
nedazoza)

[Tpoyeccop: ne menee 6 sdep, 12 nomoxkos; Takxmogas
wacmoma: ne menee 2,8 I'ly; Takxmosas wacmoma 6
pescume yckopenus: He menee 4,2 Izy, Obvem kaui-
namamu npoyeccopa: He meree 12 Mb;, Onepamugnan
namame: ne menee 16 1'6; Ob6vém naconumens SSD: ne
wmenee 256 I'o, Obvém naxonumenss HDD: ne menee 1
T6, Taxmosas wacmoma ¢udeokapmel. ne menee 1,5
Ty, Obvém namamu sudeoxapmol: ne menee 4 10,
Topmur USB 3.0: nanuuue; Ilopmer USB 2.0: nanuuue;
[ Ipedycmanoenennan OC ¢ epaghuveckum
10Ab308AMENbCKUM URmMEpeicom, obecnenugaruds
pabomy pacnpocmpanenrnbix 06pa30eamenvHbIx u

00U eCUCEMHBIX NPUROJICEHUN: mpebyemcsi;
Manunyaamop muna Molutb, KIAGUAMYpa: HAIuyue.

1.00

Hanmenosanue paspena:
2 ["Ilpe3eHTattmoHHOE
obopyaoBanue”

\Humepaxmusnblii
KOMANEKe ¢
BOIYUCTUMENbHBIM
OIOKOM U MOOUNBHBIM
Kpennenuem

\HHmepakmueHolli KOMHAEKC C 8bIHUCAUMENBHBIM
O0KOM U MOBUNBHBIM KPEenneHuem Oonicen
COOMBEMCMB06aAMb CIEDYIOUWUM MEXHUYECKUM
mpeboganusam: Pazmep duazonanu: ne menee 74
10Umo8; Paspeutenue sKkpana no 20pUIOHMAny: ue
menee 3000 nuxcene: Paspeusenue sxpana no
eepmuranu: ne menee 2100 nuxceneu; Ilodoepacka
paspeuienus 3840x2160 nuxceneii (npu 60 'y): oa,
Hanuwue scmpoennoi akycmuyeckoli cucmems: od;
Konuwecmgo mouexk kacanusi: He Menee 20; Bvicoma
cpabamvleanus CeHCopa om NOBEPXHOCIU SKPAHA: He
bonee 3 munnumempos, Bpems omkiauxka cencopa
xacarus: He 6onee 10 munnucexyno; Bempoennoie
pryHKYUY pAcro3Hasanus 0GbeKinog Kacanus.! da;
\Konuuecmeao noooepicusaembtx Cmuiycos
00HOBpemento: ne menee 2; Bozmooicnocmo
nookmouenusn k cemu Ethernet nposodnvim cnocobom:
a; Bosmooscuacme nodxaouenus k cemu Ethernet
Gecnposoonbm cnocobom (Wi-Fi): oa; Boamooicnocme
UCNONBL30BAHUS IAOOHYU 8 KAYECMBE UHCIPYMEHMA
cmupanun: da; Hanuuue unmezpupogannozo oamyuka
ocaeujeHHoCcmu OIS A8BMOMAMUHECKOU KOPPEKYUU
lprocmu nodceemxu: da; Hanuwue gyuxyuu
DecnposodHol nepedauu u30bpadNCeHUs ¢ YCmpoicma
na 6aze OC Windows: 0a; Hanuuue pynxyuu
6ecnpoBoOH N nepedavu u306paxcers ¢ ycmpoucms
Ha 6aze OC MacOS: da; Hanuwue gyncyuu
Gecnposoonoll nepedady usoOPANCEHUS ¢ YCMPOUCmME
Ha 6aze OC i0S: oa; Hanuvue gynkyuu becnpogodnoi
nepedauu uzobpascenus ¢ ycmpoticms Ha baze OC
Undroid: oa; Boamosicnocme yoanennozo ynpasnenusa u
monumopunea: 0a, Hanuuue xpennenus ¢ Komnnexme:
a; Hanuuue cnoma na xopnyce ons yemanogku

uim

1.00




n/u

HaumenoBanue
oGopyaosanns (PBITO)

KpaTkue npumepHbie TEXHUYECKHE
xapaxtepueruku (PBIIO)

Eannuna
H3MepPEeHUs

Konnuecrso

OOROIHUMENbHO20 BbIYUCIUMENLHO20 BloKA: Oa;
\Makcumansubiii nodoepacusaemuili 06vem
onepamugroti namamu QONOTHUMENLHO20
Fbmucnumeﬂbnoeo onoxa: He menee 8 [0,
Marcumansuoiii noodepcusaemolti 06vem Haxonumena
I0ONOIHUMENLHOZ0 BLIYUCTUMENbHO20 OIIOKA. He MeHee
128 I'6; Pasvem 015 NOOKIIOUEHUS. QONOTHUMENbH OO
BLIYUCTUMENDHO20 BNIOKA C KOHRMAKmMamu
BAeKMPONUMAnUs 8oIYUCTUMENBHO2O BI0OKA OM
GCMPOCHRO20 BIOKG NUMAHUA UHIMEPAKINUBHO20
KOMINEKCa U KOHMAKMamil Ol NOOKNOYeHUs
Yyupposoco sudeocuenana u USB 015 nodxniovenus
cencopa kacanus: nanuuue, ITpouzgooumenvHocme
Mpoyeccopa GONOTHUMETbHO20 BIYUCTUMENbHO20 OI0KA
(3nauenue noxazamena «CPU Marky no mecmy
« Desktop CPU Perfomance»
https.//www.cpubenchmark.net/desktop. html unu no
mecmy «Laptop & Portable CPU Performance»
https:/iwww. cpubenchmark. net/laptop. html): ne menee
7000 eounuy, Paspeuienue na evixooe udeoadanmepa
lebruuc1umensHo20 610Ka npu pabome ¢
UHMEPAKMUBHLIM KOMIIEKCOM: He meriee 3840 x 2160
uxcenet npu 60 'y, Hanuuue y dononnumensHoco
gbwuc‘ﬂumeﬂbuoeo broxa 6ecnposodnozo mooyns Wi-Fi
e Huoice 802. 11a/b/g/n/ac; Makcumanshbiii yposeHs
wyma npu pabome OOROIHUMENBHOZ0
euruucarumenvrozo onoka: ne oonee 30 06A; Hanuvue 6
KoMnIeKme MOOUTBHO20 MEMANTUYECKO20 KPenieHUs,
0becnewusaIez0 GOIMONCHOCE HANOBHO
VCIMAHOBKY UHMEPAKIMUBHO20 KOMNIEKCA, C
nepedGUIICHOU KONeCHOU 6Aa301 U 6OZMONCHOCIbI0
hukcayuy Konec 018 UCKTIOYEHUS HeNPOU380IbII020
dguocenus; [IpedycmanosieHnas onepayuoHHas
cucmema ¢ epaghuyeckum noJb308amMenbCKuM
unmepgeticom, obecnevugaiouas pabomy
pacnpocmpanentbix 06pazo6amenuHolXx U
00U ecUCmeMHBLX NPUROJICEHUN. Hanuyue;, PyHkyus
epaguueckoeo KOMMEHMUPOBAHUA NOGEPX
POU3BONLHOSO USOOPANCEHUS, 8 MOM HUCTE OMm
(huzuecky ROOKNOUEHHO20 UCHOYHUKA UOCOCUSHANA!
Hanuuue; Hinmezpuposannblii 6 NOb306amMensCKUL
unmepgpetic ynkyuonan npocmompa u pabomel ¢
D atinaru ocrogrvix ghopmamos ¢ USB- naxonumeneii
uu cemeso2o cepsepa: Hanuwue;, Humezpuposannuie
cpeocmea, obecnewusaiouyue credyiowui pyHKytonan:
— CO30aHUe MHO20CMPAHUYHBIX YHeOHbIX 3AHAMUL C
UCHOb308aHUEM MEOUAKOHMEHMA PATUYHBIX
hopmamos, — co30anue HaoRUCel U KOMMEHMAPUes
N0GEPX. 3aNYIUYeHHBLX NPUNIOJNCEHUT], — PACNO3HABAHUE
ibuyp u pykonucnozo mexcma (pycckuil, aneauticKuil
36IKU), — HATUYUE UHCINPYMENTNOB PUCOBAHUA
eeomempuyeckux grueyp u aunuti. Bempoennote
\DYHKY LU — 2eHepamop CYYaiHbLX Yuce, —
KAnbKYAAMOop, — IKPAHHAA KIasuamypa, — maimep, —
pedaxmop MaAmemMamuieckux Gopmyn. OnexmponHvle
Mamemamuyeckue UHCMpPYMeHmol. — YUpKyib, —
VeonoHuK, — quneika, — mpancnopmup. Pejcum

(«6enoti 00CKU» C BO3MONCHOCHbIO CO30AHUS 3AMEMOK,

’ .
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Ne HaunmenoBanue KpaTkne npuMepHbIe TEXHHYECKHE Enunnuna
n/njoGopynosanusi (PBINIO) xapaktepuctuxu (PBITIO) n3MepeHus
pucosanus, pabomel ¢ mabauyamu u epaukamu.
Hanuuue. Hmnopm ¢aiinos popmamos: PDF, PPT,
\PPTX

Hanmenopanue pasziena: | ‘ o i

3 "lononHurenbHoE |

KoJndecTro

=

o0opyrosaHue”
HanmeHnoBanne pasnesa: ‘
4 { i
"Mebenn" ]
Yuebnasa mebens: cmon-mpancghopmep-mpaneyus 12
\Komnnexm mebenu wm, cmyavs 12 uim mebenv Onn neoazoza: cmon 1 wm, | komniekm 1.00
).

cmyn 1 wm
HanmenoBanue Hanpaslienusi: "3ona kouiekmugnoil pabomol
IHaumenoBanue paznena: |

1 "Ilpe3eHTaLmoHHOE | I
o6opynosanue”

"

Kauecmeo zanucu eudeo: we nusce Full HD 1080p,

Buoeoxamepa ona
wampuya: we meree 3 Mn, wacmoma kadpog — ne

rpAnCIAY UL U wmenee 30 fps ona Full HD 1080p, ducmanyuonubiii wm 1.00
BUOCOCEA3U
nyIbM YRPAsienus, Haryue
Yhusepcanvnoe
HAKNOHHOE HACMEHHOe
KpenneHue unu Cogmecmumocms ¢ KK-menegusopom n. 1.1 wm 1.00
HANOAbLHAS MOOUTBHAS
cmotika
VKK menesuzop mun | UA2OHANL IKPAHA: He MeHee 75 0101imMo8 wm 1.00
HaumMeHoBaHMe pasjena;
2 ["KomnsioTeproe [ Co
obopynoBanue" ‘
Dopm-paxmop: noymbyx; JKecmxas, Heomxroyaemas
wnasuamypa: Hanudue, [uazonans 3kpana: ne memee
15,6 orotimos; Paspewenue sxkpana: ve menee
1920x1080 nuxceneii; Konuwecmso sdep npoyeccopa:
om 4, Konuuecmeo nomoxog: om 8, basosas
imaxmosas wacmoma npoyeccopa: ne menee 2,4 [Ty,
Maxcumanvnas makmosas wacmoma npoyeccopa: He
wenee 4,1 I'Ty, Ksw-namame npoyeccopa.: om 8 M6,
Obvem onepamugno namamu. om 8 I'; Obvem
M000ePIICUBAEMOT ONEPAMUBHOT NAMAMY (0715
603MOdNCHOCIU pacuupenus); He menee 24 T'batim,
O6vem naxonumens HDD: om 1 T6 (unu SSD: om 256
I'6); duckpemnas sudeokapma: nanwvue Obvem
namamu eudeokapmei: ne menee 6 I'6 Tun namamu
Hoyméyx Tun 2 sudeokapmut: e xysice GDDR6 Bpema asmonomHou um 500

pabomur om 6amapeu: ne menee 3 yacog; Bec
HOYMOYKA ¢ YCMAHOGHEHHIM AKKYMYIAMOPOM. HE
bonee 2,4 ke, Brewnuit unmepgpetic USB ecmanoapma
e nuxce 3.0: ne menee 08yx c60b600HbIX. Brewinuii
unmepgeiic LAN (8 ciyuae omcymemsus na kopnyce,
mpedocmagnsme Ethernet adanmep USB-RJ-45),
\Hanuuue mooyneit u unmepgeiicog: HDMI;
becnposoonas ceaze Wi-Fi: nanuuue ¢ noddepickoil
cmandapma IEEE 802.11n, unu cospemennee; Web-
kamepa: Hanuuue, Pycckas packnaoka K1aguamypol.
wanuuue, Manunyramop "mouus " nantuuue;
ITpedycmarnognennas onepayitonHas Cucmema ¢
epaghuyeckum no1b308aAmMeENbCKUM UMEppencom,
obecneuugaiouas pabomy pacnpocmpanenHbix
obpasosamenbrulx U 0OUECUCIEMHBIX RPUNOIHCEHUN:
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Ne HaumenoBanue Kparkue npumepHble TEXHHYECKHE Exmunna K i
0JNIECTBO
i/ o6opynosanusi (PBITO) xapakrepacruku (PBIIO) u3MepeHust
Hanuuue
. {HanmenosaHue pasaeiia:
° "Ulaxmarhas 302"
\Komnnexm ons waxmamnoi 3onv. laxmamur: 3 wm.
[ laxmamuas 30Ha i axmamuble Yack! INexmponnbie: 3 wim, cmon 0a4 KOMRJIEKm 1.00
waxmam: 3 wm, cmyn: 6 wim
iHaumeHoBaHue pazjena;
4 |"TononHurteasHoOe
oGopynoBaHue"
5 HanmeHoBaHue pasjena:
"Mebens" I
Konnnexm sebe cmon-mpanchopmep-mpaneyus 12 wm cmennaxc 4 wim oMmIeKm 1.00
wikagh Onsa xpanenusn 4 wm nygp 12 wum cmyn 12 wm T
HaumenoBauue Hanpapenusi: "flepconan”
HanmeHnoBaHme pa3iena:
1 {"KomnbrotepHoe
obopynosanue”
Tun ycmpoticmga: Muozoghynkyuonanenoe yempoicmso )
(M®DY); Leemnocmob newamo: uepno-6enas,;
MDY (npunmep, cxanep, Texnonozus neq-amu: 3J7e;<mpoepad?uqec;<a,q (ﬂa3?pHaﬂ,
omup) mun 2 ceemoouodnas);, Popmam nfqamu. He Meuvee A4; Tun wm 1.00
CKAHUPOBAHUSL: NPOMSICHBLU/NAAHULEMHBLY,
BO3MOdICHOCMb CKAHUPOSAHUSA 8 (DOpMamax. e menee
44; Cnocob nooxmovenus: LAN, Wi-Fi, USB
Dopm-paxmop: noymbyk; Pazmep Ouazonaiu. ne
rweHee 15.6 owiimos, Paspeweriue sxpana: Full HD,
Quad HD wwu Ultra HD; Obwuit 06wvem
VemanoBnennol ONepamusHol namamu. He Meree 8
l6aiim; Maxcumanshbiii 06wuii noddepicusaemulii
ob6vem onepamusHoll namamu. ne menee 16 [oaiim;
O6vem SSD naxonumena: ne menee 240 I'aum;
becnposoonas caaze: Wi-Fi; Konuuecmgo ecmpoennorx
6 kopnyc nopmog USB: He menee 2, u3 xomopuix ne
enee | donoicno 6uime USB sepcuu ne nuxce 3.0;
\Paspewienue 830-kamepyl, Mnukcenv: ne menee 0.3;
Bcmpoernsii mukpogon, Knaguamypa ¢ packiadkoii u
waprkupoekoi knasuw QWERTY/HIYKEH;
TT000eporcka cmandapmos 6ecnposoOHol CesI3U:
\Hoym&yx mun 1 802.11a/b/g/n/ac; TlpouszeodumensrHocme npoyeccopa wm 6.00
(3nauenue noxazamens « CPU Mark» no mecmy «LaptoA
& Portable CPU Perfomance»
http: /fwww. cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue Manunynsimopa mMolulb 8
omMnaekme: 0a; YcmanosieHHAs OnepayuoHHas
cucmema ¢ epaghuyeckum nOALIOEAMENLCKUM
UHmMeppecom, ceedenus 0 KOMOPOM GKIIOYEHbL 8
COUHBLI peecmp POCCUHCKUX RPOSPaAMM OIA
DAEKMPOHHBIX GUIYUCTUMENbHEIX MAUIUH U 63 OAHHBLX,
Yemanoenennuiii nakem ogucHozo npocpammnoco
0becneueHus, COBMECMUMOZ0 C YCMAHOBNEHHOTU
ONEPaAYUOHHOU CUCEMOT], CBEOCHUS O KOMOPOM
GKIIOYEHbl 8 eOUHBLI peecmp POCCUTICKUX NPOZPAMM O
DJIEKMPOHHBIX GbIYUCTUMETIBHBIX MAUWUH U a3 OAHHBIX.
HanmenoBaHue pazaena: |
2 " HonoiHuTteNibHOe
obopyosanue”
3 HapmvenoBaHue pasaesa: b

"Mebenn"




|

No HanmenoBanue KpaTtkue npaMepHble TEXHU4ECKHE Exunnua
n/nlobopyroranus (PBIIO) xapakrepucruku (PBI1O) uzMepen st
Komnnexm mebeau cmon 6 wm cmyn 6 wm komnnekm | 1.00

KoJyingeerBo

=




