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K MIPUKa3y MUHUCTEPCTBA
oOpa3zoBanus [Ipumopckoro kpas
ot 20.02.2023 rona Ne np.23a-229

NHppacTpyKTYypHBIN JHCT

nentp mudpponsoro oopazosanus <l T-kyvoy — KPAEBOE TOCYAAPCTBEHHOE

ABTOHOMHOE ITPOPECCHOHAJBHOE OBPA3ZOBATEJIBHOE

YUYPEXKIEHUE "BJAINBOCTOKCKHUUN CYITOCTPOUTEJILHBIN

KOJUJIEJIK" (MHH 2536044388, KITIT 253601001)

HaumenoBanue Ennnuna
KpaTkue npuMepHbIe TEXHUYECKHE XaPAKTEPUCTHKHU Koanu
Ne i/n| oOopynoBaHusA (PBIIO) usmepenu|
(PBITO) bl
HaumenoBanue Hanpasienus: "Ilpocpammuposanue na szvixe Python™
HaunmenoBanue
1 [pasmena:
"IIpodunbHoe
obopynoBanue"
Z;;y gz Zgzitwecmo T un. noaHopasmepHule Hakiaouole, Llmexep - 3.5 mm (Mini un 15.00
jack)
ooyuarowe2ocs)
Dopm-ghakmop: noymoyk,; Pazmep ouaconanu: He meHee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
wunu Ultra HD,; Obwuii 00vem ycmano81eHHotl
onepamuenou namamu. He menee 8 I batim,
\MaxkcumanvHwlil 06uuL n00Oepicusaemvlit 00vem
onepamuenou namamu. ne menee 16 ['oaiim;, Obvem SSD
Haxonumens. He menee 240 I'batim; becnposooHnas ces3b.:
Wi-Fi; Koauuecmeo ecmpoennuix 6 kopnyc nopmose USB:
He MeHee 2, u3 Komopwvix He menee 1 0ondicno ovimo USB
eepcuu He Hudice 3.0; Paspewenue éeb-kamepol, Mnukcens.:
He menee (.3; Bcmpoennwiti mukpogon; Knasuamypa c
packnaoxoii u mapxuposxoii knaguuws QWERTY/UIL]YKEH;
Hoymoyx Tun 1 |[loodepocka cmanoapmos 6ecnpo8oOHOll C853U:
(Pabouee mecmo  802.11a/b/g/n/ac; IIpouzsooumenvrocms npoyeccopa wm 12.00
obyuarowezocs)  |(3uauenue noxazamensa « CPU Mark» no mecmy «Laptop &

Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eduHuu; Hanuuue MARUNYTIAMOPA MblULb 6 KOMNJIEKme. da,‘
Yemanosnennasn onepayuorHas cucmema ¢ 2paqbuqecmm4
101b306AMETbCKUM MHmep¢€lZCOM, CG‘@@@HZ/[}Z 0 KOmopom
BKIIIOYEHDBL 8 eOUHDBLU peecmp POCCULICKUX NPOSPAMM OJisL
DJIEKMPOHHbLX BbIYUCTIUME/IbHBIX MAUUH U 6613 aaHHblx,'
Yemanosnenuwiii nakem oghucnozo npoepammuozo
06€CH€U€HM}Z, coemecmumoco CycmaHOBJZEHHOZZ
Onede;LlOHHOZZ CMCmeMOZZ, ceeoenus o KOmopom 6KJIHO4Y€Hbl
6 eOUHbLIL peecmp POCCULCKUX NPOSPAMM OISl JIeKIMPOHHBIX
BLIYUCTTUMENbHBIX MAWUH U 0A3 OAHHBIX.
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MDY (npuumep, |Tun ycmpoticmea.: Muoz2oyukyuonaibHoe ycmpoucmeo
CcKaHep, Konup) (M®Y); [leemnocms neuams: uepno-oenas; Texnonocus
mun 1 (Pabouee  |[neuamu: snekmpocpaguueckas (1azepHas, c6emoouooHdas);
Wmecmo nedazoza) | Dopmam neuamu: ne menee A4, Tun ckanupoeanus:

wm 1.00
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(PBITIO)

KpaTKne NMPUMEPHDBIE TEXHUIECCKUE XaPAKTCPUCTHKHA
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npomsadCHbIl/NaaHuwemnblil; Bosmoscnocms ckanuposanus
6 popmamax: ne menee A4; Cnocob nooxnouenusi: LAN,

Wi-Fi, USB

WEB-xavepa
(Pabouee mecmo
neoacoea)

\Mukpoghon. nanuuue, asmomamuyeckas )oKycuposka.
Hanuuue, pazpeuwenue (uoeo) - He nudxce 1920x1080, mun
nooknrouenus - USB 2.0

wm

1.00

Hoymoyk Tun 1
(Pabouee mecmo
neoacoea)

Dopm-ghakmop: Hoymbyk,; Pazmep ouaconanu: He meHee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD,; Obwuii 00vem ycmano8ieHHotl
onepamugHol namsamu. ne meree 8 I oaiim;
\MaxkcumanvHulil 06uuti no0oepicusaemvlii 00vem
onepamuenou namamu. He menee 16 I'oaiim;, Obvem SSD
naxonumens: He menee 240 I'baiim; becnposoonas cés3b:
Wi-Fi; Koauuecmeo ecmpoennuix 6 kopnyc nopmos USB:
He MeHee 2, u3 Komopwvix He menee 1 0ondcHo bvimb USB
eepcuu ne Huoice 3.0; Paspewenue 6eb-kamepul, Mnukcens:
He menee (.3; Bcmpoennwiii mukpogon, Knasuamypa c
packnaokoii u mapxuposxoii knasuwe QWERTY/UI[VKEH;
\Iloo0epoicka cmanoapmos 6ecnpo8oOHOU C8A3U:
802.11a/b/g/n/ac; IIpouszeooumenrvrnocms npoyeccopa
(3nauenue nokazamens « CPU Mark» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): e menee 5000
eounuy, Hanuuue manunynamopa mvluiv 8 KOMHIEKme: 0a;
Yemanosnennas onepayuonnasn cucmema c epaguieckum
10.163068aMeNbCKUM UHMeEPDeticoM, C8e0eHUs O KOMOPOM
BKIIIOYEHDL 8 €OUHDBLU peeCmp POCCULICKUX NPOSPAMM OJisL
91eKMPOHHBIX BLIYUCIUMETbHBIX MAWUH U 0A3 OAHHBIX,
Yemanosnennwiii nakem oghucnozo npoepammuozo
0becneuenuss, COBMeCmuUMOo20 ¢ YCMaHOB8IeHHOU
onepayuoHHOU CUCMeMOU, C8e0eHUsl O KOMOPOM BKIIIOUEHbl
6 eOUHbLlL peecmp poCCUUCKUX NPOSPAMM OJisl 2JIeKIMPOHHBIX
BLIUUCTUMENbHBIX MAUUH U 6A3 OAHHDIX.

wm

1.00

HaumeHnoBaHnue
pasnena:
"IIpe3eHTaimoHHoOE
obopynoBanue"

UnmepaxmugHuvlii
KOMNJIEKC C
BLIYUCTUMENbHBIM
bnokoMm u
MOOULHBIM
KpenieHuem

\Hnmepakmugnbiii KOMNIEKC ¢ GbIYUCTUMENbHBIM OJIOKOM U
MOOUNLHBIM KpenieHuem 00IHCeH COOMEEMCmE08ams
credyrowum mexnuieckum mpebosanusam: Pazmep
ouaconanu: ne menee 74 owouimos;, Pazpewenue skpana no
copuzonmanu. He menee 3000 nuxceneu: Paspewenue
bKkpana no eepmuxanu: He meree 2100 nuxceneu,
[[loooepoicka paspewienus 3840x2160 nuxceneti (npu 60
'y): 0a; Hanuuue 6cmpoennol akycmuyueckou cucmemsi.
oa; Konuuecmeo mouex kacanus: ne menee 20; Boicoma
cpabamvleéanusi CeHCopa om NOGEPXHOCMU IKPAHA: He
Oonee 3 munnumempos; Bpems omkiuka cencopa Kacanus:
He bonee 10 munnucexyno, Bempoennvle ¢hynkyuu
pacnosnasanus 06vekmos kacanusa: oa; Konuvecmeo
n000epoicusaemMvlx CImunycoe 00HOBPEMEHHO. He MeHee 2,
\Bozmodcnocms nooknioyenus k cemu Ethernet nposoonwvim

wm

1.00
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cnocoboom: 0a; Bosmosxcnocms nookaoyeHus Kk cemu
[Ethernet 6ecnpogoonvim cnocobom (Wi-Fi): oa;
\Bozmoorcnocms ucnonb308anus 1a00HU 8 Kayecmee
uncmpymenma cmupanus: oa, Hanuuue
UHMESPUPOBAHHO20 OAMUUKA OC8EUJeHHOCMU OJIsL
asmomamuueckou Koppexkyuu ApKocmu nooceemku. 0d,
\Hanuuue ¢ynxkyuu 6ecnposoonoii nepedadu uzoopadcenus
c ycmpoticms na baze OC Windows: oa; Hanuuue gpynxyuu
Oecnpo8oOHOll nepedauu U300padceHus ¢ YCmpoucmes Ha
baze OC MacOSS: oa;, Hanuuue ¢pynxyuu 6ecnposoomnoi
nepedauu uzobpasicenust ¢ ycmpoticmes na 6aze OCi0S: oa;
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedadu uzoopadcenus
c ycmpoticme Ha 6aze OC Android: 0a;, Bozmooxcnocme
yoanennozo ynpaenenus u monumoputea: oa, Hanuuue
Kpennenus 6 komniekme: oa, Hanuuue cnoma na xopnyce
0/151 YCIMAHOBKU OONOIHUMENbHO2O0 8bIYUCTUMETILHO2O
Onoxa: 0a; MaxcumanbHwulli no0OepaicusaeMolil 00vem
onepamuHol namamu OONOIHUMENLHO2O
gbluUCIUMENbHO20 ON10Ka. He MeHee 8 16, Maxkcumanvhbiii
nooodepoicusaemvlii 00vem HaKonumens OONOJHUMETbHO2O
gbluUCIUMENbHO20 ON10Ka. He meHee 128 16, Pasvem ona
NOOKIIOYEHUS OONOJIHUMENILHO20 8bIYUCTUMENLHO20 ONI0KA C
KOHMaKmamu 31eKmponumanusi 8bl4UCIUmenbHo2o 0J10Ka
0m 6CMPOEHH020 O10KA NUMAHUS UHMEPAKMUBHO20
KOMNIeKCa U KOHMAaKmamu 0Jist NOOKNI0YeHUs Yugphpoeo2o
suoeocuenana u USB 0151 noOKnouenust ceHcopa Kacamus:
nanuuue; Ilpouzsooumenvnocms npoyeccopa
OONONHUMENbHO20 BLIYUCTUMENbHO20 DN0KA (3HAUeHUe
noxazamens « CPU Mark» no mecmy «Desktop CPU
Performance» https://www.cpubenchmark.net/desktop.html
unu no mecmy «Laptop & Portable CPU Performance
https://www.cpubenchmark.net/laptop.html): #e menee 7000
eounuy, Paspewenue na evlxode gudeoaoanmepa
BbIUUCIUMENbHO20 OJIOKA NPpU pabome ¢ UHMEPAKMUBHBIM
komniexcom: He menee 3840 x 2160 nuxceneti npu 60 Iy,
\Hanuyue y 00noiHumenbHo20 8bl4UcIUmenbHo20 010Ka
Oecnpo6oonoz2o mooyaa Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MaxcumanvHblil yposeHs uiyma npu pabome
O0NONHUMENbHO20 BLIYUCTUMENbHO20 O0oKa: He bonee 3()
0bA; Hanuuue 6 komniexme MoOUTbHO20 MEMALIUYECKO2O
Kpenienus, obecneuusaroue20 803MONCHOCHb HANOIbHOU
yCmMaHo8KY UHMEPAKMUBHO20 KOMNIEKCA, C NEPe0BUICHOU
KOJleCHOU 0A301 U B03MONCHOCIbIO (huKcayuu Koec 0
UCKTIOYUeHUs. HeNPOU3BOIbHO20 OBUNCEHUS,

[ IpedycmarosneHnas onepayuorHas cucmema ¢
epaguueckum noib308amenbCKUM UHmep@etcom,
obecneyusarowjas pabomy pacnpocmpaHeHHbIX
006paz06amenbHblx U 0OUWECUCMEMHBIX NPUTOHCEHUTL.
Hanuuue, QyHkyusa epaghuuecko2o KOMMEHMUPOSaAHUs
nosepx NPouU3B0ALHO20 U30OPANHCEHUS, 8 MOM YUCTLe OM
puzuuecku NOOKIIOUEHHO20 UCMOYHUKA 8UOEOCUCHANA.!

Hajiudue, HHmeepupoeaHHbzﬁ 8 NONIb308AMENbCKULL
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HaumenoBanmue Ennnuuna
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
unmepgelic pynKyuonan npocmompa u pabomawl ¢
Gatinamu ocnosuvix popmamos ¢ USB- naxonumeneu uiu
cemegozo cepsepa: Hanudue, Unmezpuposarmvle
cpedocmea, obecneyugarowjue ciedyiowull QyHKYUoHa. —
Cco30aHUe MHO20CMPAHUYHBIX Y4eOHbIX 3AHAMULL C
LUCNONb308AHUEM MEOUAKOHMEHMA PA3IUYHBIX (hopMamos,
— co30aHue Haonucel u KOMMEeHMapues nogepx
BanyujenHvlX NPUIOdCeHULl, — pAacno3Hasanue guayp u
PYKONUCHO20 mekcma (PyCCKUll, QHeIUtCKUL SA3bIKU), —
Hanuyue UHCMpPYMeHmo8 pUco8anusl 2e0MempuidecKux
Gueyp u nunuil. Bempoennvie pynkyuu: — cenepamop
CYYAUHBIX YUcell, — KATbKYIAAMOp, — IKPAHHAS
K1aguamypa, — maumep, — peoaKxmop MamemamuyecKux
dopmyn. InekmpoHHvle MamemamudecKkue UHCIMpPYMeHmol.:
— YUPKYIIb, — Y2OAbHUK, — JUHEUKAd, — MPAHCNOPMUP.
\Pestcum «0enoii 00CKU» ¢ 603MONCHOCHBIO CO30AHUS
3amemox, pucoeanus, pabomsi ¢ mabauyamu u
epachuxamu. Hanuyue. Umnopm gaiinos popmamos: PDF,
\PPT, PPTX
HaunmenoBanue
3 [pasmena:
" JlomoJIHUTEILHOE
obopynoBanue"
Komnnexm
komnaekmyrowux u |[Kapmpuoowe cosmecmumviti c MY u3 nanpasnenus - 1
xkomnnexkm| 1.00
[pacxooHwvIx wim.
Mamepuanog
Vuebnas u
emoduteckds V[ns1 peanusayuu o6pazo8amenbHuIX NPOCPAMM, KOI-80 KHUS commaexm! 1.00
umepamypa 6 komnaexkme - 1 wm.
.|Cemesoti punomp na 5 pozemox, OnuHol He Menee 5 m. - 5
Komnnexm xabeneti . g
wm. Cemesoti punomp na 5 pozemox, onunot ne menee 3 |komnnexm| 1.00
U nepexoOHUKo8
M. - 5 wm.
Dnunuapm
MacHUmMHO- \Paszmep pabouetl oonacmu: ne menee 700x1000 mm, mun “n 1.00
\MapkepHblll Ha onopul: mperoza
mpenoze
[ocka mazHummo-
\mMapkepHas Tun: nonumepHas, cyxocmupaemas wm 1.00
HacmeHHas
HaumenoBanue
4 . n n
paznena: "Mebenn
\Komnnexm mebenu: 1. Cmon cknaonou wumabenupyemviii 2x
Wmecmublil 0118 pazmewjenus yyawuxcs - 6 wmyk 2. Cmyn
nosopomuulil yuenuveckuti — 12 wmyx 3. [lygh
Komnnexm meben Keadpamevzd -6 uimyK 4. Cmon yyumens y2n0860ii ¢ commexml 1.00
nookamuou mymoou — 1 wmyxa 5. Kpecno npenooasamens
— [ wmyxka 6. [llkag yuumenvckuii (6epmuxanbHbulii) 01
xpanenus obopyoosanus — I wmyka 7. Cmennasic 0ns
Xpanenus cymok yuawuxcs (copuzonmanvusiti) — 1L wmyxa
HanmenoBanue HanipaBJjieHusi: "Moounvnan pazpabomka'’
1 ‘HaI/IMeHOBaHI/Ie
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paszena:
"ITpo¢unbHoe
obopynoBanue"

[Tianwemmnoiil
KoMnviomep

V[uaconans s3xpana. ne menee 26,6 cm., onepamuenas
navamo: ne menee 3 10, sec: ne bonee 600 epammos

wm

13.00

Haywnuku
(Pabouee mecmo
obyuarowe2ocs)

Tun: nonnopaszmepuvie naknaousie, [llmexep - 3.5 mm (Mini
jack)

wm

15.00

Hoymoyk Tun 1
(Pabouee mecmo
neoacoea)

Dopm-ghakmop: Hoymoyk,; Pazmep ouaconanu: He meHee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD,; Obwuii 00vem ycmano8ieHHotl
onepamugHol namsamu. ne menee 8 I oaiim;
\MaxkcumanvHulil 06wuti N00depHcusaemslil 00vem
onepamuenou namsamu. e menee 16 I'baiim; Oovem SSD
Haxonumerns. ne menee 240 I'batim; Becnposoonas cés3b:
Wi-Fi; Konuuecmeo ecmpoennuix 6 kopnyc nopmos USB:
He MeHee 2, u3 Komopwvix He menee 1 dondcHo ovimo USB
eepcuu ne Huoice 3.0; Paspewenue 6eb-kamepul, Mnukcens:
He menee (.3; Bcmpoenusiii mukpogon, Knasuamypa c
packnaokoti u mapxuposxoii knasuws QWERTY/UIVKEH;
\IToo0epoicka cmanoapmos 6ecnpo8oOHOU C8A3U:
802.11a/b/g/n/ac; IIpouszeooumenrvrocms npoyeccopa
(3nauenue noxazamens « CPU Marky» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynamopa mvluiv 8 KOMHIeKme: 0d;
Yemanosnennas onepayuonnas cucmema c epaguveckum
10/163068aMeENbCKUM UHMeEPGheticoM, c8edeHUsl O KOMOpOM
BKIIIOYEHDL 8 €OUHDBLU peeCmp POCCULICKUX NPOSPAMM OJisL
91eKMPOHHBIX BLIYUCIUMETbHBIX MAWUH U 0A3 OAHHBIX,
Yemanosnennwiii nakem oghucnozo npoepammuozo
0becneuenuss, COBMeCmMuUMO20 ¢ YCMaHOBIEeHHOU
onepayuoHHOU CUCMeMOU, C8e0eHUsl O KOMOPOM BKIIIOUEHbl
6 eOUHbllL peecmp poCCUUCKUX NPOSPAMM OJisl 2JIeKIMPOHHBIX
BLIUUCTUMENbHBIX MAUUH U A3 OAHHDIX.

wm

12.00

MDY (npunmep,
cKanep, Konup)
mun 1 (Pabouee
mecmo nedacoea)

Tun ycmpoiicmsa: Muo2oghynkyuonanvuoe ycmpoucmeo
(M®Y); [[eemnocms neuams. uepno-oenas,; Texnonozcus
neuamu. anekmpozpaguveckas (1azepuas, c6emoouooHas),
Dopmam nevamu: ne menee A4, Tun ckanuposanus:
npomsicHbll/nianuemuslll;, Bozmoscnocms ckanuposanus
6 popmamax: He menee A4; Cnocob nooxnouenus: LAN,

Wi-Fi, USB

wm

1.00

Hoymo6yx Tun 1
(Pabouee mecmo
neoazoea)

Dopm-gpaxkmop: noymoyk,; Pazmep ouaconanu: He menee
15.6 orwitimos; Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuil 00vem ycmano8ieHHol
onepamugHol namamu. He mernee 8 I oaim;
\MaxcumanvHulil 00wulli noodepaircusaemviii 06vem
onepamugHol namamu. He mernee 16 I'oatim;, Obvem SSD
Haxonumens. He menee 240 I'o6aiim; Becnposoonas céa3v:
Wi-Fi; Konuuecmeo ecmpoennvix 6 kopnyc nopmog USB:
He meHee 2, u3 komopulx He meHee I doncrno 6vims USB

eepcuu ne Huoice 3.0; Paspeuwienue 6eb-kamepul, Mnukcens:

wm

1.00
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He menee (.3, Bempoennwiii muxpogon, Knasuamypa c
packnaokoti u mapxuposxoii knasuw QWERTY/UI]VKEH;
[[lo00epoicka cmandapmos 6ecnpo8oOHOU 83U
802.11a/b/g/n/ac; IIpouzeooumenvrnocms npoyeccopa
(3nauenue nokazamensa « CPU Marky» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynsamopa mvluib 8 KomMniekme: od;
Yemanoenennas onepayuonnas cucmema c epaguyeckum
nonb308amenbCKumM uHmepghelicom, ceedeHust 0 KOmopom
BKIIIOUEHbl 8 eOUHDIL peecmp POCCULICKUX NPOSPAMM ONls
D1EKMPOHHBIX BLIYUCTUMETLHBIX MAWUH U 6A3 OAHHBIX,
Yemanognennwiti nakem oghucrnoeo npoepammHozo
0becneyeHuss, COBMeCmuUMO20 € YCMAHOBIEHHO
ONEPAYUOHHOU CUCIEMOU, C8EOEHUsL O KOMOPOM BKII0UEHDbL
6 eOUHBIL peecmp POCCULCKUX NPOCPAMM Ol JJIeKMPOHHbIX
BLIUUCIUMENbHBIX MAUWUH U 643 OAHHDBIX.

HaunmenoBanue
pasnena:
"[Ipe3eHTarimoHHOE
obopynoBanue"

Unmepaxmuenwiii
KOMNJIEKC C
BbIYUCTIUMENbHBIM
O10KOM U
MOOUNbHBIM
KpenieHuem

\UnmepakmugHblil KOMIIEKC ¢ 8bIYUCTUMENbHBIM OIOKOM U
MOOUTLHBIM KpenieHuem O0MHCEeH COOMBEMCME08aMb
credyrowum mexnuieckum mpebosanuim: Pazmep
Ouaeonanu: He menee 74 owimos; Paspewenue sxkpana no
copuzonmanu: ne menee 3000 nuxceneu: Paspewenue
bKkpana no eepmukanu: He menee 2100 nuxcenet,
\[Toooepoicka pazpewenus 3840x2 160 nuxceneti (npu 60
y): 0a;, Hanuuue 6cmpoenHoll akycmuieckol cucmemul.
oa; Konuuecmseo mouek kacanus.: e menee 20; Bvicoma
Ccpabamuvl8anusi CEHCOPa Om NOBEPXHOCMU IKPAHA. He
Oonee 3 muniumempos, Bpems OmKkiuKa ceHcopa KAcaHusi:
He bonee 10 munnucexyno, Bcmpoennvle hpynkyuu
pacnosznasanusi 00vekmos kacanus: oa, Koruuecmeo
1000ePAHCUBACMBIX CIMULYCO8 0OOHOBPEMEHHO: He MeHee 2;
\Bozmooichocms nooknrouenuss k cemu Ethernet npo8ooubim
cnocobom: da; Bozmooxcnocms nookiouenus Kk cemu
\Ethernet 6ecnposoouwvim cnocovom (Wi-Fi): oa;
\BO3MOICHOCb UCNONb3068AHUsL TAOOHU 8 Kauecmee
uncmpymenma cmupanus. oa; Hanuuue
UHME2PUPOBAHHOCO OAMYUKA OCEEUJeHHOCTU OJISL
aemomamuyeckol Koppexkyuu ipKkocmu noOC8emKku. 0a;
\Hanuyue ¢ynkyuu 6ecnpogooHou nepedayu u300paxiceHus
c yempouicms na 6aze OC Windows: oa; Hanuuue ¢hynkyuu
OecnposoOHOl nepedayu U300paAdzCeHUus ¢ yCmpoucms Ha
oaze OC MacOSS: oa; Hanuyue ¢hynxyuu 6ecnposooHoll
nepedauu uzobpasicenust ¢ ycmpoticms na 6aze OC10S: oa;
\Hanuyue ¢ynkyuu 6ecnpogooHou nepedayu u300paxiceHus
c ycmpoticms Ha baze OC Android: 0a; Bozmooicnocms
yoanennoeo ynpasnenus u monumopunea. oa; Hanuuue
Kpennenus 6 komnaekme: oa, Hanuuue cnoma na xopnyce
0J15 YCMAHOBKU OONOTHUMENbHO20 8bIYUCTUMENbHO20

wm

1.00
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O10Ka: 0a; MakcumanvHwlil N0OOepIcUBaeMblll 00beM
onepamusHoU NAmMsAMuU OONOJIHUMETbHO2O
gbluuCIUMENbHO20 ON10KA: He menee 8 16, Makcumanohbiii
noodoepoicusaemulii 00veM HAKONUmMesi OONOJHUMETbHO2O
sbluUCIUMENbHO20 ON10KaA. He menee 128 16, Pasvem ona
NOOKIIOYEHUS OONOJIHUMENLHO20 8bIYUCTUMENbHO20 OJI0KA C
KOHMaKmMamu 31eKmponumanusi 8bl4UCiIumensHo2o 0J10Ka
0m 6CMPOEeHH020 OI10KA NUMAHUSL UHMEPAKMUBHO20
KOMNIEKCa U KOHMAaKmMamu 0Jisl NOOKAI0YeHUs Yugphpoeo2o
suoeocucnana u USB 0151 noOKI0OueHUst ceHcopa Kacamus:
Hanuyue; [Ipouseooumensnocms npoyeccopa
OONOTHUMENbHO20 BLIYUCIUMENbHO20 DNI0KA (3HAUeHUe
noxazamens « CPU Marky no mecmy «Desktop CPU
Performance» https://www.cpubenchmark.net/desktop.html
wiu no mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): #e menee 7000
eounuy, Paspewenue na evlxooe gudeoaoanmepa
BbIUUCTUMENbHO20 OJI0KA NpU pabome ¢ UHMEPAKMUBHbIM
Komnnexcom: He menee 3840 x 2160 nuxceneii npu 60 I'y;
\Hanuuue y 00noanumenbHo20 bl4UciumenbHo20 010Ka
becnposoonoco mooyas Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MaxcumanvHulil yposeHs uiyma npu pabome
O0NONTHUMENbHO20 BbIYUCTUMENbHO20 baoKa: He boaee 30
0bA; Hanuuue 6 komniekme mMoOUIbHO20 MEMAIIUYECKO20
Kpenienus, obecneuusaroue20 03MONCHOCHb HANOIbHOU
yCMaHo8KU UHMEPAKMUBHO20 KOMNIEKCA, C NEPEOBUNCHO
KOJleCHOU OA301U U 803MONCHOCMbIO (huKkcayuu Koec OJis
UCKTIOYUeHUs. HeNPOU3BOIbHO20 OBUNCEHU,

[ Ipedycmanosnennas onepayuorHas cucmema ¢
epaguyecKum norvL308amenbCkum unmepgheticom,
obecneuusaowas pabomy pacnpocmpaHeHHvLx
00pazo6amenbHbIX U 0OUECUCTIEMHBIX NPULONCEHUN.
Hanuuue; QyHKkyus epaguuecko2o KOMMEHMUPOBAHUs
noeepx npoussoIbHO20 U300PAANCEHUS, 8 MOM HYUCTIe OM
usuyecKu nOOKIIOYEHHO20 UCTOYHUKA 8UOCOCUSHANA:
Hanuyue, MnmezpuposanHbwlil 8 NOIb308aMeNbCKULL
unmepeiic pyHKyuoHanr npocmompa u pabomsl ¢
Gatinamu ocnosuvix popmamos ¢ USB- naxonumeneu unu
cemegozo cepeepa: nanudue, Mumezpuposanivie
cpedcmaa, obecneuusaouue ciedyiouull QyHKYUOHaL: —
CO30aHUe MHO20CMPAHUYUHBIX Y4eOHbIX 3aHAMULL C
LUCNOIb30BAHUEM MEOUAKOHMEHMA PA3TUYHBIX (POPMAmOos,
— co30aHue Haonucel u KOMMeHmapues nogepx
BanyujenHvIX NPUIOdCeHULl, — PAcno3HaeaHue guayp u
PYKONUCHO20 mexcma (pycckuil, aHeIUCKULL s361Ku), —
Hanuuue UHCMpPYMeHmMOo8 PUCOBAHUSL 2eOMEMPUYECKUX
Queyp u runul. Bcmpoennvie pynkyuu: — 2enepamop
CIYUAUHBIX YlUCeN, — KATbKVIAMOp, — IKPAHHASA
Kiasuamypa, — matimep, — peoaKxmop Mamemamuieckux
Gdopmyn. Inekmponnvie Mamemamuieckue UHCIMpyMeHmyl.
— YUPKYIIb, — Y2ONbHUK, — JTUHEUKA, — MPAHCROPMUD.
\Peotcum «Oenoti 00CKIY ¢ B03MOICHOCIBIO CO30AHUSA
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HaumenoBanmue Ennnuuna
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
Bamemox, pucosanus, pabomvl ¢ mabIUYamMu u
epagpuxamu. Hanuuue. Umnopm ¢aiinos popmamos: PDF,
\PPT, PPTX
HaumeHnoBanue
3 [pasmena:
" JlonoTHUTETHbHOE
obopynoBanue"
Komnnexm
komnaekmyrowux u |[Kapmpuooc, coesmecmumotii c M@V u3z nanpasnenus - 1
Vo pmp P xkomnaexm| 1.00
[pacxooHwvlx wim.
Wmamepuanog
Vueonas u V[ns1 peanusayuu 06pazo8amenbHuIX NPOSPAMM, KOI-80 KHUS
Memoouueckast P 4 P POpAMM, xkomnaexm| 1.00
6 komnaexkme - 1 wm.
iumepamypa
.|Cemegoti punomp na 5 pozemox, OIUHOLU He MeHee 5 M. - 5
Komnnexm xabeneti . y
wm. Cemesotl punbmp na 5 pozemox, onunoii ne menee 3 |komnaexkm| 1.00
U nepexoOHUK08
. - 5 wm.
Dnunuapm
MacHUmHo- \Pazmep paboueti oonacmu: ne menee 700x1000 mm, mun . 1.00
\MapkepHbiil Ha onopul: mpenoza '
mpenoze
V[ocka macHumHo-
mapkephast Tun: nonumepnas, cyxocmupaemas wm 1.00
HacmeHHasl
4 HanmenoBanue
o n n
paznena: "Mebenb
\Komnnexm mebdenu: 1. Cmon cknaouot wumabenupyemwiii 2x
Mecmublil 0151 pazmewenuss yuawuxcs - 6 wmyk 2. Cmyn
nosopomuwiil yueHuueckuti — 12 wmyx 3. Iy
Keadpammubiil — 6 wmyk 4. Cmoa yuumers y2noeoti ¢
Komnnexm mebenu P . Iy Y J xomnaexkm| 1.00
nookamuou mymooti — 1L wmyxa 5. Kpecno npenooasamerns
— [ wmyka 6. [llxagh yuumenvckuii (6epmuxanvHulil) 05
xpanenus ooopyoosanus — I wmyka 7. Cmennasic 0ns
Xpanenus cymox yuawuxcs (copuzonmanvhuiil) — 1 wmyka
HanmenoBanue HanipaBJieHus1: ""3ona konnekmugnoit pabomor"
1 HaumenoBanue
o Nn n
pasnena: "Mebenb
"Komnnexm mebenu: 1. Cmon cknaonot wumabenupyemulii
2x Mecmublli 0115 pazmewjenus yyawuxcs - 3 wmyk 2. Cmyn
nosopomuulil yuenuueckuti — 6 wmyx 3. Ilygh keaopammwiii
— 3 wmyk 4. Cmon yuumensi yeno6oti ¢ HOOKAmHOoU mymootl
Komnnexm mebenu % Y J % komnaexkm| 1.00
— 1 wmyxa 5. Kpecno npenooasamens — 1 wumyxka 6.
[lIxag yuumenvckuii (6epmuKanibhslll) 0 XpaHeHus.
obopyoosanus — 1 wmyka 1. Cmennasic 01 XxpaneHus.
cymMoK yuawjuxcs (copuzonmanvHulil) — 1 wumyxa
HaumeHnoBanue
o [pazmena:
"[Ipe3enTaninoHHOE
obopynoBanue"
Buoeoxamepa ona  |[Kauecmeo 3anucu euodeo: ne nusice Full HD 1080p,
mpancaayull u mampuya: ne menee 3 Mn, uacmoma xaopos — ne menee  |komnaexm| 1.00

8U0e0CB53U

30 fps oz Full HD 1080p, oucmanyuonnwiii nynem




Wi-Fi; Koruuecmso ecmpoennvix 6 kopnyc nopmos USB:
He meHee 2, u3 komopulx He meHee I doncrno 6vims USB
eepcuu ne nudice 3.0; Paspeuwienue 6eb-kamepul, Mnukcens:
He menee (.3, Bcmpoennwiii mukpogon, Knasuamypa c
packnaoxoii u mapxuposxoii knasuuws QWERTY/HUI]YKEH:;
[[lo00epoicka cmanoapmos 6ecnpo8oOHOU C8A3U!
802.11a/b/g/n/ac; I[Ipouszeodumenvrocms npoyeccopa

HauMeHoBaHue Eaununa
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
ynpasnenus: Hanudue
Tun sxpana: sxcuokoxpucmaniuveckutl, uiu OLED, unu
QOLED; luazonans 3kpana (01 20poOCKUX HOCENeHUll). He
menee 74 owiimos, Paspewenue sxpana: 4K UHD wunu 8K;
Yeon o63opa: bonvwe 170 epadycos, Hanuuue SmartTV:
Tenesuzop c e
. oa, Hanuuue Wi-Fi: oa; Bozmooxxcnocms ycmanogxu
@yHuxyueti Smart . wm 1.00
TV (mun 1) O00NOTHUMENbHBIX NPUNIOdCceHUull: mpeoyemcs, Ilynom
ynpasienus ¢ pynKyuell yKazku 6 KoMniekme,
Yuueepcanvnoe nacmennoe kpennenue ¢ 803MOHNCHOCIBIO
HAKIOHA U NOBOPOMA, UL HANObHAS MOOUILHAS CIMOLIKA,
coemecmumbvle ¢ MeleauU30poM, 8 KOMNJIEKme.
HanmenoBanne
3 |paszmena:
"[IlaxmatHast 30Ha"
HaunmenoBanue
4 |pasnena:
" JlOMOJIHUTEILHOE
obopynoBanue"
HaunmenoBanue
5 [pasmena:
"KomnsrotepHoe
obopynoBanue"
"
'[Iposoonas, nonHopazmepuas, koauwecmeao kiasuu - 104,
mun nookntouenus - USB, onuna kabens - ne menee 1,3 m,
Knasuamypa . . wm 5.00
Hanuyue HaHeCeHHOU PYCCKOA3bIYHOU PACKIAOKU C YBEMOM,
OMAUYAIOWUMCS OM OCHOBHOU PACKIAOKU "
"Tun: onmuueckas, nposooras, USB; cencop, ne menee
Manunynamop 1000 dpi, Konuuecmeo knonok: 3; Koneco npokpymxu, o 500
muna «Moluib» V[uzaun: 0ns npasoil u nesotl pyku, /[nuna nposooa. He '
menee 1.3 m;
[ Ipoyeccop: He menee 6 s0ep, 12 nomokos, Takmosas
yacmoma: ne menee 2,4 I'Ty,; Taxmosas uacmoma 6
. |pedcume yckopenus: He menee 3,6 [2y; Obvem Kow-
Cmayuonapmwiii
connbromen mun 2 TGV npoyeccopa: ne menee 8 M6, Onepamusnas wm 5.00
P namams. ne menee 8 16, O6vém nakonumens SSD: ne
menee 128 I'6; O6vém naxonumens HDD: ne menee 500
[0,
Monumop V[uaconans: ne menee 24 owiimos wm 5.00
"®opm-gpakmop: noymbyk,; Pazmep ouaconanu: ne menee
15.6 orwitimos; Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuil 00vem ycmano8ieHHol
onepamugHol namamu. He mernee 8 I oauim;
\MaxcumanvHulii 00wuti noodepaircusaemvlii 06vem
onepamugnol namamu. He menee 16 I'oatim;, Obvem SSD
Haxonumens.: He menee 240 I'o6aiim; Becnposoonas céa3v:
Hoymoyx Tun 1 P wm 5.00
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Konnu
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(3uauenue noxazamens « CPU Marky no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynamopa mvluub 8 KomMniekme: od;
Ycemanoenennas onepayuonnas cucmema c epaguyeckum
nonb308amenbCeKumM uHmepghelicom, ceedeHuss 0 KOomopom
BKIIOUEHBL 8 OUHDLI PeeCmp POCCULICKUX NPOSPAMM Ols
DIEKMPOHHBIX BbIYUCTUMENLHBIX MAWUH U 0A3 OAHHBIX,
Yemanoenennwiti nakem oghucrho2o npoepammHozo
0becneyeHuss, COBMeCmuUMO20 ¢ YCMaHOBIEeHHOT
ONepayUOHHOU CUCIEMOU, C8e0eHUsL O KOMOPOM BKII0UEHbL
6 eOUHBLL peecmp POCCUUCKUX NPOCPAMM O/l DJIeKIMPOHHbIX
BLIYUCTUMENILHBIX MAWUH U 643 OaHHbIX.

HaunmenoBanue HanipaBJjieHus: ""Cucmemnoe aomunucmpuposanue

44

HanmenoBanue
pasnena:
"Komnsroteproe
obopynoBanue"

Hoymoyk mun 1

Dopm-ghakmop: nHoymoyk,; Pazmep ouaconanu: He meHee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD,; Obwuii 00vem ycmano8ieHHotl
onepamuenou namamu. He metee 8 I batim,
\MaxcumanvHolil 06uuti no0oepicusaemvlit 00vem
onepamuenou namamu. e menee 16 I'oaiim;, Obvem SSD
Haxonumerns. He menee 240 I'batim; Becnposoonas cés3b.:
Wi-Fi; Koauuecmeo ecmpoennuix 6 kopnyc nopmoe USB:
He MeHee 2, u3 Komopwvix He menee 1 0ondicno ovimo USB
eepcuu ne Hudice 3.0; Paszpewenue sed-kamepwl, Mnuxcens.
He menee (.3; Bempoenusiii mukpogon, Knasuamypa c
packnaoxoii u mapxuposxoii knasuuw QWERTY/UIL]YKEH:;
\[loo0epoicka cmanoapmos 6ecnpoBoOHOU C8A3U:
802.11a/b/g/n/ac; IIpouszeooumenvrocms npoyeccopa
(3nauenue noxazamens « CPU Marky no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuyue manunynamopa mvluiv 8 KOMHIeKme: 0d;
Yemanosnennas onepayuonnas cucmema c epaguveckum
1n0.16306aMeNbCKUM UHMeEPDelicoM, C8eOeHUsl O KOMOPOM
BKIIIOYEHDBL 8 eOUHDBLU peeCmp POCCULICKUX NPOSPAMM OJis
91eKMPOHHBIX GLIYUCTIUMETbHBIX MAWUH U 0A3 OAHHBIX,
Yemanosnenuwiii nakem oghucnozo npoepammmnozo
0becneuenuss, COBMeCmuUMOo20 ¢ YCMaHOB8IeHHOU
onepayuoHHOU CUCmeMOoU, C8e0eHUsl O KOMOPOM GKIIOUEHbl
6 eOUHbLIL peecmp poCCULCKUX NPOSPAMM OISl DJIeKIMPOHHBIX
BLIUUCTUMENbHBIX MAUUH U A3 OAHHDIX.

wm

13.00

HanmenoBanne
paznena:
"ITpo¢unbHoe
obopynoBanue'

KOHHEKMOopbl

Tun xonnexmopa: RJ-45, Konuuecmeso: ne menee 100
wmyx

Komnjekm

1.00

omeepnka

\Pabouas uacmo: memainn, Tun: Kpecmoeas / wiiuyesas

wm

7.00
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Oborcummnou
uHCmpymenm

Tun oborcumaemoceo kabens: sumas napa, Bozmoscnocms
yemanosku konnexkmopa muna RI-45: naruuue

wm

7.00

xabenv "eumas
napa" ¢ 6yxme

V[nuna kabens 6 6yxme: ne menee 300 mempos

wm

2.00

Kommymamop, 8
nopmos POE

Tun: Ynpasensemniii; - Haznauenue: Kommymamop
oocmyna, - Beicoma: ne 6onee 1U; - Bozmooicnocmb
yemanosku 6 cmotiky unu monmasic Ha DIN petixy, -
konuuecmeo nopmos 10/100/1000BASE-T (8P8C (RJ45))
POE/POE+ - ne menee 8; - konuwecmso nopmos 1000
BASE-X (SFP) - ne menee 2; - konconvnutit nopm RS-
232/8P8C (RJ45) unu USB; - nponycxknas cnocobHocmey,
Gbit/s - ne menee 18; - npoussooumenvrocmos Ha nakemax
onunotl 64 6aiima, MPPS - ne menee 12; - konuuecmeo
noooeporcusaemoix MAC-aopecos - ne menee 8000 wmyx, -
Kauecmeo oocayscusanusi QoS (Konuuecmeao 8biX0OHbIX
ouepeoell 0/15 Kaxcoo2o nopma) we menee 8; - KOIUUeCmeo
zanuceti 6 maoauye VLAN - ne menee 4000 wm..

wm

1.00

Touka
becnpo8ooHoco
oocmyna mun 1

Touka becnposoonozo docmyna mun I 0ondicHa
COOMEEMCmME08amMs CleOYVIOUUM MEXHULECKUM
mpebosanusm: - konuuecmeo nopmos Ethernet
10/100/1000Base-T, 8P8C (RJ45) - ne menee 1 wm.; -
numanue: no cmanoapmam IEEE 802.3af u (unu) IEEE
802.3at u (unu) IEEE 802.3bt; - 603mooxcnocmu WLAN:
noooepoicka cmanoapmos IEEE 802.11a/b/g/n/ac,
aepecayus oannulx, exnouas A-MPDU (Tx/Rx) u A-MSDU
(Rx), npuopumemul u NIAHUPOBAHUE NAKEMOB HA OCHOBE
WMM, ounamuueckuii v1o0p uacmomsi (DFS),
noooepoicka ckpvimozo SSID, obuapyoicernue cmoporHux
mouex becnposooHo2o docmyna, noodepicka APSD,
noooepoicka WDS, - cemegvie ¢hynkyuu: asmomamuyeckoe
coenacosanue cKopocmu, OYIIeKCHO20 PEXCUMA U
nepexouenus meicoy pexicumamu MDI u MDI-X,
noooepoicka VLAN, noodepoicka aymenmughuxayuu 802.1X
u WPA2-Enterprise, DHCP-xauenm, noooepoicka IPv6; -
@yukyuu QoS: npuopumem u NIAHUPOBAHUE NAKEMOE HA
OCHOB8e npouiel, oepanuierue NPonyCcKHoU CHOCOOHOCMU
011 kaxcoozo SSID, uzmenenue napamempos WMM ons
Kaoccooeo paouounmepetica, - napamempol
Oecnpo6oOH020 uHmepgetica.: UCNOIb3YeMblll YACHOMHbL
Ouanaszon Haxooumcs 6 epanuyax 2400 - 2483,5 MTy, 5150
- 5850 MT'y,; mooynayua CCK, BPSK, QPSK, 16QAM,
64QAM; enympennue ecenanpasnennvie anmennovr MIMO 2
X 2; - konghueypuposanue: oonosnernue 110 u
Konpueypuposanue nocpeocmseom konmpoiepa Wi-Fi,
yoanennoe ynpasnenue no Telnet, SSH, SNMP, web-
unmepaeiic, - pabouas memnepamypa: om +5 °C oo +40
°C

wm

1.00

WMOHUMOp

V[uazonans: ne menee 27 0w0UM08

wm

7.00

Knasuamypa

[Iposoonas, nonnopasmepuas, koauvecmeao kiasuwl - 104,
mun nooxmouenus - USB, onuna kabens - ne menee 1,3 wm,
Hanuyue HaHeCeHHOU PYCCKOSIZbIYHOU PACKAAOKU C YBEMOM,

OMAUHAINOUWUMCIH Om OCHOBHOU pacmabku

wm

7.00




HaumenoBanmue Ennnuuna
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
Tun: onmuueckas, npoeoouas, USB; cencop, ne menee
Moiuw 1000 dpi, Konuuecmso kHonok: 3; Koieco npoKpymKu, um 700
Komnviomepnas — [/[uzatin: 0ns npasoil u 1eeou pyku, J{nuna npogooa: He '
menee 1.3 m;
Cucmemuwiil 010K 8 cOOpe ¢ KOMNIEKMYIOWUMU
(Mamepunckas niama, OUCKpemHas 6U0eoKapma, cemesasl
cucmemmublil O10K  [Kapma, OJI0K RUMAaHUs U m. 0.). HAAuyue, 603MOAICHOCb wm 7.00
npou3zeo0ums cOOPKy u pazoopKy cucmemHo20 OJ10Ka.
Hanuyue
HaunmenoBanue
3 }')a3)lena:
JlononHUTENBHOE
obopynoBanue"
KOMNIEKM
KOMILTEKIYIOWUX U |9 Hnucmpymenm ons 3auucmxu kabens - 1 wm. xkomniexm| 1.00
[pacxoonwvlix
Mamepuanog
yueonas u V[ns1 peanusayuu 06pazoeamenbHulx NPOSPAMM.
IMemoouueckast xkomnnexkm| 1.00
\Konuuecmeo knue 8 Komniekme: 2 uim.
iumepamypa
.|Cemesoti puromp na 6 pozemox, onunou He menee S m. - 1
Komnnexm xabeneti . y
wm. Cemesoti punomp na S pozemox, onunou ne menee 3 |komnnexm| 1.00
U nepexoOHUKo8
. -5 wm.
Dnunuapm
MacHUmMHO- \Pazmep paboueii oonacmu: ne menee 700x1000 mm, mun . 1.00
\MapkepHblll Ha onopul: mperoza
mpenoze
[ocka macHumHo-
\Wmapkephast Tun: nonumepnas, cyxocmupaemas wm 1.00
HacmeHHasl
HanmenoBanue
4 ';')a3z[ena:
[Ipe3enTarmonnoe
obopynoBanue"
\UnmepaxkmugHblil KOMNIEKC ¢ 8bIYUCTUMENbHBIM OJIOKOM U
IMOOUNbHBIM KpenieHuem 00IHCeH COOMBenmcnao8ans
cLedyrowum mexHuyeckum mpebosanusim: Pasmep
Ouazonanu: e menee 74 owtimos; Pazpewenue 3kpana no
copuzonmanu: He menee 3000 nukceneu: Paspewenue
bKkpana no eepmuxanu: He meree 2100 nuxceneu,
Unmepaxmusnovui  |[loooepocka pazpewrenus 3840x2160 nuxcenei (npu 60
KOMNJIeKC C ['y): 0a; Hanuuue 6cmpoennoti akycmuyeckou cucmemvl.
gvruucaumenvHoiM |0a, Konuuecmeo mouek kacanus: He mernee 20; Boicoma 1.00
b10KOM U cpabamvleanus ceHcopa om nO8ePXHOCMU IKPAHA. He wm '
MOoOUTbHBIM Oonee 3 muniumempos; Bpems omkiuka ceHcopa Kacamusi:
KpennieHuem He 6onee 10 munnucekyno, Becmpoennvie ghynkyuu

pacnosznasanusi 00vekmos kacanus: oa, Konuwecmeso
1000EPHCUBACMBIX CIMULYCO8 OOHOBPEMEHHO. He MeHee 2;
\Bosmoarcrnocms nookmouenus k cemu Ethernet nposoonvim
cnocobom: oa; Bozmooicnocms nooxknouenus k cemu
\Ethernet 6becnpogoonvim cnocobom (Wi-Fi): oa;

\BO3MOXCHOCMb UCNONB308AHUS TAOOHU 8 KAYeCcmee
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uncmpymenma cmupanus. oa; Hanuuue
UHME2PUPOBAHHO20 OAMYUKA OCBEUJeHHOCIU OISl
aemomamuueckou Koppexkyuu ApKocmu nooceemku. 0d,
\Hanuuue ¢ynxkyuu 6ecnposoonoii nepedadu uzoopadcenus
¢ ycmpoticms nHa baze OC Windows: oa; Hanuuue ¢hynkyuu
becnpo8oOHOll nepedauu U300padCeHus ¢ YCmpoucmes Ha
oaze OC MacOS: oa; Hanuuue ¢pynkyuu 6ecnpogoonoi
nepedauu uzobpasicenust ¢ ycmpoticmes na 6aze OC10S: oa;
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedadu uzoopadcenus
c yempoticms na 6aze OC Android: 0a; Bozmooicnocms
yoanennoeo ynpasnenus u monumopumea: oa, Hamuue
Kpennenus 6 komniekme: oa, Haruuue cnoma na xopnyce
0/15 YCMAHOBKU OONOJIHUMENbHO20 8bIYUCTUMETbHO2O
Onoka: 0a; MaxkcumanbHwulli no0Oepaicusaemulil 00vem
onepamuHol namamu OONOIHUMENLHO2O
gbluUCIUMENbHO20 ONI0Ka. He meHee 8 16, Makcumanohbiii
nooodepoicusaemvlii 00vem HaKonumeins OONOJHUMETbHO2O
gbluUCIUMENbHO20 ON10Ka. He meHnee 128 I'6; Pazvem o4
nOOKII0UeHUS OONOTHUMENBHO2O BbIMUCTUMENLHO20 OJIOKA C
KOHMAKMamu 371eKmponumanus 8bI4UCIUMENbHO20 O0KA
0m 6CMPOEHH020 OI0KA NUMAHUSL UHMEPAKMUBHO20
KOMNIeKCa U KOHMAaKmamu OJist NOOKNI0YeHUs Yugphpoeo2o
suoeocucrana u USB 0nst noOKoYeHUus ceHcopa Kacamus:
nanuuue; Ilpouzsooumenvnocms npoyeccopa
OONONTHUMENbHO20 BLIYUCTUMENbHO20 DI0KA (3HAUeHUe
noxazamens « CPU Marky no mecmy «Desktop CPU
Performance» https://www.cpubenchmark.net/desktop.html
unu no mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): #e menee 7000
eounuy, Paspewenue na evlxode gudeoaoanmepa
BLIUUCIUMENbHO20 OJIOKA NpU pabome ¢ UHMepPaKmMUeHbIM
Komniexcom: He menee 3840 x 2160 nuxceneti npu 60 Iy,
\Hanuyue y 00noiHumenbHo20 8bl4UcIumenbHo20 010Ka
becnposoonozo mooyna Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MaxcumanvHblil yposeHs uiyma npu pabome
O0NONHUMENbHO20 BLIYUCTUMENbHO20 O0oKa: He bonee 3()
0bA; Hanuuue 6 komniekme MoOUTbHO20 MEMANLIUYECKO2O
Kpenienus, obecneuusaroue2o 803MOICHOCHb HANOIbHOU
yCmaHo8KY UHMEPAKMUBHO20 KOMNIEKCA, C NePeO8UINCHOU
KOJleCHOU 0a301 U B03MONCHOCIbIO (huKcayuu Koec 01
UCKTIOUeHUs. HeNPOU3BOIbHO20 OBUNCEHUS,

[ IpedycmarnosneHnas onepayuonHas cucmema
epaghuyeckum norvb3o08amenbCKum unmepghericom,
obecneuusaowas pabomy pacnpocmpaHeHHvlx
00pazo06amenbHbIX U 0OUECUCTIEMHBIX NPULONCEHUNL.
Hanuuue, Qynkyus epaghuuecko2o KOMMEHMUPOSaAHUs
nosepx NPouU3B0ILHO20 U30OPANHCEHUS, 8 MOM YUCTLe OM
puzuuecku NOOKIIOUEHHO20 UCIOYHUKA BUOEOCUCHANA:
Hanuuue, nmezpuposanHulii 8 Noab308amMeNbCKUll
unmepeiic hyHKyuoHan npocmompa u pabomaol ¢
Gatinamu ocnosnvix popmamos ¢ USB- naxonumenet unu

ceneeoco cepeepa. Hajaudue, HHmeZpMPOGCZHHble
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cpedcmaa, obecneuugarougue ciedViouull yHKYUOHAN: —
coz0anue MHO20CMPAHUYHBIX YUeOHbIX 3aHAMULL C
LUCNONb308AHUEM MEOUAKOHMEHMA PA3IUYHBIX (hopMamos,
— co30aHue Haonucel U KOMMeHmapues nosepx
BanyujenHvlX NPUI0dCeHULl, — pAacno3Hasanue Quayp u
PYKONUCHO20 meKkcma (PyCCKUll, QHeIUNCKUL A3bIKU), —
Hanuyue UHCMpYMeHmo8 pUco8anusl 2e0MempudecKux
Queyp u runul. Bempoennvle oynkyuu: — 2enepamop
CYYAUHBIX YUCell, — KATbKYIAMOp, — IKPAHHASA
K1asuamypa, — maumep, — peoaKxmop MamemamuyecKux
dopmyn. InekmpoHHvle Mamemamuieckue UHCMpPYMeHmol.:
— YUPKYTIb, — Y2OAbHUK, — JUHEUKAd, — MPAHCNOPMUP.
\Pestcum «0enoii 00CKU» ¢ 803MONCHOCMbIO CO30AHUS
3amemox, pucoeanus, pabomsi ¢ mabauyamu u
epachuxamu. Hanuyue. Umnopm gaiinos popmamos: PDF,
\PPT, PPTX
HaunmenoBanue
5 n n
paznena: "Meb6enb
\Komnnexm mebenu: 1. Cmon cknaonou wmabenupyemulii 2x
Mecmublil 0151 pazmewjeruss yyawuxcs - 6 wmyk 2. Cmon
CKAAOHOU wmabenupyemvlii 2x mecmuwiii 0isi pabom no
coopke/pazoopke - 8 wmyx 3. Cmyn nogopomHuwiii
Kommnexm weben yuernuueckuu — 12 uimyK 4. Iy Keaf)pamenz — 6 wmyx 5. commaexm| 1.00
Cmon yyumens y2n08ot ¢ nookamuou mymoou — 1 wumyka
6. Kpecno npenooasamens — 1 wmyxa 7. Hlxagh
yuumenbckuil (6epmuKaIbHblil) 01 XPAHeHUs.
ooopyoosanus — 1 wmyka 8. Cmennadic 0151 Xxpanerust
CYMOK yuawuxcs (copuzoumanvhsiii) — 1 wumyka
HaumenoBanue nanpasienusi: ""Ilpocpammuposanue pooomog'"
HanmenoBanue
1 ‘;‘)a3z[ena:
JlomoJIHUTENbHOE
obopynoBanue"
1. ITnacmux ons 3D npunmepos. Jlonicen Ovimo
Komnnexm coeMecmuM ¢ MOOeIbi0 NPUHMEPOS, YKAZAHHbIX 8
KOMNIEKMYwux u ungpacmpyxmyprom aucme. Konuvwecmeo 6yxm - 5 wm. 1.00
[pacxooHwvlx 07111 Kaxcoozo eecom He meHee 1 ke 2. Komniexm u3 roMmRerm - 2
\Mamepuanog yemoipex kapmpuodiceu coemecmumovix ¢ MOY u3
Hanpaeenus.
Yuebnas u
L emoduteckds V[ns1 peanusayuu o6pazo8amenbHulX NPOSPAMM, KOI-80 KHUS commnexm| 1.00
6 komniexkme - 1 wm.
Liumepamypa
Konmiexm kabenei Cemesou ¢uﬂvbmp Ha 5 po3emok, OnuHoU He meree Sm. -5
wm. Cemesoti unbmp na S5 pozemox, oaunou ne menee 3 |komnaexkm| 1.00
U nepexoOHUK08 -5 .
Dnunuapm
\MasHumHo- \Pazmep pabouetl oonacmu: e menee 700x1000 mm, mun un 1.00
MapkepHblil Ha onopwl: mpenoza
mpernoze
[ocxa mazHumHo-
\mapkephas Tun: nonumepnas, cyxocmupaemas wm 1.00

HACNIEHHAA




Oepoicamenv OJis1 KApaHoaula/mapkepa/pyuKu, Hacaoka
nepexooOHUK OJis KpenjieHus COBMeCmUMbIX
KOHCMPYKMUBHBIX Oemanell U KOHCMPYKYuUll, HacaoKka
azepuoul epasuposku, Hacaoka 3D-newamu (011 pabomol ¢
naacmuxom PLA ¢ ouamempom numu 1,75 mm). Jonocen
ObIMb OCHAWEH CEPBONPUBOOOM OJisi NHEEMAMUYECKO20 U
IMexanuyecko2o 3axeamos, 06ecneyusaouum epaujeHue
BaxeauenHo2o0 00vbeKmMa 80 8pemsi nepemeweHust, HOGOPOM
nepemewaemoco 00vbeKma 6OKpy2e 6epmuKaibHou ocu. Js
obecneyeHust YYHKYUOHUPOBAHUS NHEEMAMUYECKO20
Baxeama 0o1cen ObimMb OCHAUIEH BCMPOEHHOU 8 KOPNYC
manunyismopa nomnou. /JonxicHa Obims 603MONCHOCHIL
nOOKIIOUEHUSL OONOIHUMENLHBIX YCMPOUCme (Hanpumep,
mpancnopmepa, penvca 0713 nepemeujerust poboma, nyibma
ynpasnenus muna OH#coucmux, Kamepvbl MAWUHHO20 3PEeHUs,
onmuyecko2o 0amuuxa, Mooyis 6ecnpo8oOH020 VOCMYNa,).
\Pobom-manunynisamop 0oaxcen obecnedusamso
nepemewjenue Hacaoku 6 NPOCMpancmee, akmueayuio
HacaoKu, 603MOMCHOCHb NOLYYEHUS CUSHATIO8 OM KAMEPbl U
0amyuK08, 603MONCHOCMb YNPABIEHUs OONOIHUMETbHBIMU

ycmpoticmeamu. Mamepuan kopnyca — anoMuHuil.
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(PBITIO) |
HanmenoBanne
2 ';')a:;;[eﬂa:
[TpodpunbHoE
obopynoBanue"
Yuebnwiti pobom-manunynamop npeonaznayen 0is
0CB0€HUS 00YYAIOUUMUCA OCHO8 POOOMOMEXHUKU, 05
10020MOBKU 00YUAIOWUXCS K BHEOPEHUTO U NOCLE0YIOUjeMy
LUCNONIL30BAHUIO POOOMOE 8 NPOMBIULTIEHHOM NPOU3BOOCTEE.
\Konuuecmeo oceti poboma manunynsamopa - yemaulipe.
[ lepemewenue uncmpymenma 6 npoCMpancmee no mpem
0CAM OO0NIHCHO YNPABIAMBCS UALOBLIMU 08ULAMENAMU.
\Hanpsiorcenue numarnus wazosvix osueamenei ve oonee 12
B. Cepgoodsucamens uemeepmoti ocu 00JIHCEeH
0becneuusams n0OGOPOM UHCmMpymenma. Y201 nosopoma
IManunyissmopa Ha 0CHO8AHUU BOKPY2 8EPMUKATLHOU OCU He
menee 180 epadycos. J{na onpedenenus noioxiceHus
Manunyasmopa npu nogopome 80Kpy2 86ePMUKAIbHOU OCU
00J11CeH UCNONIL308aMbCS IHK0Oep. Yeon nosopoma
3aoneeco nieua manunynsamopa ne meuee 90 epadycos. Yeon
nosopoma nepedrez2o nieua manunyiamopa ne menee 100
epadycos. /[ onpeodenenusi NOa0NCeHUs: 3a0He20 U
nepeone2o nied MaHunyismopa 00a4CeH UCNONb308aMbCs
eupockon. Yeon nogopoma no yuemeepmoti ocu ne meHee
180 epaoycos. Honxcua dbims 803MOHNCHOCMb OCHAUJEHUS
CMEHHBLIMU HACAOKaMU (Hanpumep, oepaicamend KapaHoaua
Yemuvipéxoceeou  |unu ¢hromacmepa, npucocka ¢ cepsoogueamenem,
yuebHblll poOOm-  [MexaHuyeckoe 3ax8amHoe yCmpoucmao ¢
Manunyiamop ¢ \cepgooguzamesiem, YCmpoucmeo 0Jisl 1a3epHOl 2pasuposKU um 1.00
MOOYIbHBIMU unu ycmpotiicmeo onsi 3D-newamu). Munumanvrnas '
CMEHHbLMU KOMNIeKMayus CMEHHbIMU HACAOKAMU: NHe8MAmMU4ecKull
Hacaokamu Baxeam (npucocka), Mexanuyeckuil 3axeam, Hacaoxka
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VIuamemp paboueti 301l (63 yuema HA8ECHO20
uUHCMpyMenma u yemeepmoui ocu) He meree 350 mm.
\Unmepdpeiic nooxnouenuss — USB. Jonicen umems
B03MOACHOCb ABMOHOMHOU PAbOMbl U BHEUIHE2O
ynpasnenus. /{ns eneuine2o ynpasnenus 00d4ceH bvblms
npedycmomper nyiom, noOKIouaemvlii K pooomy no
\Bluetooth. Ynpasensatowuii konmpoiunep 0odcer Oblmb
coemecmum co cpedoti Arduino. Ynpasnaowuii
KOHMPOJLIep COBMECMUM CO CPeOoli NPOCPAMMUPOBAHUS
Scratch u azvikom npoepammuposanus C. [onxcen
0becneuusams nOBOPON NO NEPELIM MPEM OCAM 8
3a0anmblll Y20 U Ha 3a0aHHbLU Y20]l, NOBOPON NO
yemeepmou Ocu Ha 3a0aHHbLIL Y2071, 08UICEHUe 8
Koopounamol X, Y, Z, nepemewjenue Ha 3a0anHoe
paccmosinue no koopounamam X, Y, Z, nepedayy OaHHbIX O
mekyujem noaosceHul y2ios, nepeoady OaHHbIX 0 MeKyuux
KoopouHamax uncmpymenma. Jlonsxicen noodeparcueans
nepemeujerie 8 0eKapmosvbix KOOPOUHAMAX U Yenax
nosopoma ocetl, ¢ 3a0aHHOU CKOPOCMbIO U YCKOPEHUEM.
Tunvl nepemeujerull 8 0eKapmMosbix KOOPOUHAMAX:
0BUdICEHUE NO MPAECKMOPUL, O8UNCEHUE NO NPAMOL MeAHCOY
08y M5l MOUKAMU, NEepenpuleU8anue U3 Mmo4Ku u mouKy
(nepenoc obvexma). Kopnyc 0ondicen Obimsv 6 3auulyeHHOM
ucnoanenue (kracca ne nudxce |P20).

Cmon nosopomubwiii
ons 3D cxanepa

"Ilosopomusiii cmon ons 3D ckanuposanus u homocvemku
V{uamemp nosopommuozo cmona He meree 600 mm
\MaxcumanvHas ocesas Ha2py3Ka HA NOBOPOMHBIU CHON He
menee 150 ke Munumanouslil wae nosopoma He mexee
1epaoyc Vnpasnenue no USB: nanuuue Ynpasnenue no Wi-
fi: Hanuyue 3adanue yena nosopoma O0Jisi Kaxincoo2o waza:
Hanuuue 3adanue 8pemenu nay3vl Mexicoy Wacamu.
Hanuuue 3adanue 8pemenl 3a0epucKU neped Cmapmom.
Hanuuue Pe2ynupoexka ckopocmu epaujenus: Haiudue
\Pesepc spawjenus: naruyue Memannuiueckuil Kopnyc
Hanuyue [[Imamus ona 3D ckanepa, coemecmumbiii ¢

~nenen

nozuyueti ""'3D cxanep pyunou npogeccuonanvruwiil

wm

1.00

3D ckanep pyunoii
npogeccuonanbhbl
u

"Cencop ne menee 1 wm. Texnonozus ckanepa Onmuueckas
Tun ckanepa Pyunoti Munumanvrioe paccmosinue 00
oowvexma ne oonee 100 um. Paspewenue ckanupogarus 00
768 soxceneii Ckopocmo ckanuposanus bonee 2 000 000
mnn/cex Cencoprulii sxkpan Hanuuue Tounocmo
ckanuposanus 0,072 - 0,26 mm. Llgemnoe ckanuposanue
\Hanuyue [ 'enepayus mexcmypvl Memooom
Gdomoepammempuu Hanuuue Munumanousiii pazmep
ckanupyemozo obvekma He 6onee 100 mm MakcumanvHuolil
pasmep cxanupyemoco oovekma e meree 3000 um

[ Ipoepammnoe obecnevenue na pycckom sazvike Hanuuue
[[loooepoicusaemvie ghopmamul sxcnopma ¢atinos PLY, STL,
OBJ, VMRL J{nuna USB nposoda ne menee 3m Pesicum
cenasxcusanus mooeau Hanuuue Peostcum asmomamuyeckoeo
yoanenus nuwinux snemenmos Hanuuue Pesxcum

VMEHbULEHUS NOJIUCOHATIbROCTU mooenu Hanuuue Peorcum

wm

1.00
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obpesxu modenu Hanuuue Pesicum evipasHueanuss Mooenu
no niockocmu Hanuuue Pedcum ycmpanenus Oblpok 6
mooenu Hanuuue Pescum asmomamuiecko2o pazoeneHus
moodenu na omoenvhvie STL ¢aiinet Hanuuue Pesicum
macwmabuposanus mooenu Hanuuue Pexcum uzmepenus
pasmepos ceuenus mooenu niockocmoio Hanuuue xcnopm
ceyenuti mooenu niockocmoto Hanuuue Pedicum cpasnenus
3D mooeneti medncoy cobou Hanuuue Pescum eenepayuu
nnockotl epanu npu oopeske Hanuuue Coxpanenue 0anHwix
CKaHUpoBanusl 6 (hatinl (3anucsb NOCae008amelbHOCIU)
\Hanuuue Yoanenue kaopos uz nociedosamenbHocmu
\Hanuuue [Ipoepamma no hpomoepammempuu Hanuuue"

3D npunmep
npogeccuonanbHvl
u

"Tun npunmepa: FDM, FFF mamepuan (ocnosnoti): PLA
KOIUYeCmeo neuamarowux 2010680K. He menee 1 pabouuti
cmoi. ¢ noooepesom pabouas ooaacms (XYZ): om
300%300%400 mm makcumanbHas cKOpoCms ne4amu. He
menee 150 mm/cex munumanvras monyuna cios: ne bonee
20 MKM 3aKpbImMblil KOPRYC: HATUYUE OXTANCOeHUEe 30Hbl
neuamu: nHanuyue"

wm

1.00

VIlabopamopnbiii
KOMNIEKC O
uzyueHus
pobomomexuuxu,
3D mooenuposaruis
U NPOMBIUULEHHO2O
ouzauna

"Komnnexc cocmoum u3z coopro-pazboprnozo 3D npunmepa,
pyunoco 3D ckanepa u npoepammmno2o obecneuenus no
domoepammempuu. Coopro-pazdoopuuiii 3D npunmep.
Obaacmo newamu: 200 mm x200 mm x 200 mm
\Maxcumanvnas ckopocmv newamu, cm3/4:> 30 Ckopocmo
nepemewenuss neuamarowjei 20106ku, mm/c:> 80 Tun
coemecmumozo ¢ 3D-npunmepom nnacmuka: PETG, SBS,
\PLA, ABS HUnmepgeiic nooknouenusn: USB Flash
\Kanubpoexa nramgopmor:Ilonyasmomamuyeckas
\Konuuecmeo conen na neuamaioweu 2onoske: om 1 wm
\Munumanvuas monwuna cnos: > 0.01 u < 0.05 mm
V{uamemp conna: > 0.3 u < 0.5 mm Maxcumanvras
memnepamypa nevamarowetl conosxu: > 250 epao. C
Oxnasicoenue 30HbL newamu: /[gyxcmoponnee
\MaxcumanvHuas memnepamypa niamg@opmol 01 nedamu: <
150 epao. C Tun nramghopmol 0ns newamu:
[lo0oepesaemas cvemMHasn Ha 3axCUMAX, uKcUpyemas Ha
niamgopme Hanuuue 3axpvimoeo kopnyca: Hem ®@opmam
Gaiinog ona neuamu: GCODE Tun ynpaenenus
npunmepom: Ilanenv ynpasienus c oucnieem Ha Kopnyce
ycmpoticmea Tun Hanpasiawux: KOHCMPYKYUOHHbBIL
npoguns Pyunoii 3D cxanep. Tounocms cxanuposanus: >
0.05 u < 0.1 mm Cropocmo ckanupoganus, MaH. moyek/cex:
> 2 @opmam coxpaneHus pe3y1bmamos CKAHUPOBAHUSL:
vrml, ply, obj, stl BosamosicHocms ckanuposanus 8 yeeme:
V[a Hanuuue cencoprozo sxpana: nem [nuna USB-
npoeooa:> 3 m Texnonoeusn 3D-ckanuposanusa: Onmuueckas
3acpyska npecemos(uabnonos) ckanepa: nanuyue Cynxyuu
nocmoopabomxu: Obpesxa mooenu, Pazoenenue mooenu Ha
omoenvhvie yacmu, YoaneHue TUUHUX I1eMEeHmMOs,
Yoanenue omsepcmuii, cozoanue gpomopeanucmuyHoll
mexcmypbul, cpagnenue 3D modeneti mexcdy coool,
LU3MepeHUe pazmepos Mooeell Ce4eHUsMU 8 PYYHOM

Komnjiekm

1.00
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peacume, sxcnopm ceuenuti 8 XLS Ilpoepammnoe
obecneuenue 05l CO30aHUSL MOOeNell MemoooM
pomocpammempuu. Hanudue YnpagieHue nogOPOMHbIM
cmonom no Wi-Fi: /la Munumanshoe paccmosnue
ckanupoganus: <25 cm”

Komnnexm ons
u3yueHus
ONnepayuoHHbIX
cucmem peanbHo2o
8peMeHU U CUCeMm
ynpaenenus
A6MOHOMHbBIX
MOOUNBbHBIX
pobomos

"Komnaexm 015 pazpabomku u uzyyeHus mooenel
NpOSPAMMUPYEMBIX A8NOHOMHBIX MOOUTLHBIX POOOMOE.
Yuebnuiti komniexm oondxcen no3eonams pazpabamuvléams
0J10UHO-MOOYILHYIO KOHCIMPYKYUIO MOOUIbHO20 poboma. B
cocmas MoOUILHO20 poboma 00IHCHO 6x00umy.: IIpusoo
6edywux Konec - He menee 2wum. Ilpusoo donicen
npedcmasiime coO0l INeKMPOMEXAHUUECK)I0 COOPKY Ha
oCcHOGe 08uzameins NOCMOAHHO20 MOKA, pedyKmopa,
0amuuKa nOI0HCEeHUs 8and, CUCTeMAa YNpasieHusi npueood
0onIcHa 0becneyusams 03MONCHOCHb 00beOUHEeHUS
NpuUB0008 ¢ NOMOWBIO NOCIE008AMENbHO20 URmepdghelica,
B03MOACHOCb 3A0AHUS NAPAMEMPOS8 KOHMYPO8
ynpasnenus, ynpasieHue pawjeHuem npueooa no
CKOPOCMU U NOJONHCEHUIO, KOHMPOJIb HA2PY3KU.

[ Ipoepammupyemviii Konmponep - He meree 1uim.

[ Ipoepammupyembiiit KOHmMpPoIEep O0AHCEH 001a0ams
unmepgheticamu - USB, UART, TTL, R§485, CAN ons
KOMMYHUKAYUU C NOOKTIIOYAEMbIMU HEUUHUMU
ycmpoticmeamu, a maxaice yu@hposviMu U AHAI0208bIMU
nopmamu 6600a/661600a. OOHONIAMHBIU MUKDOKOMILIOMED
- He menee lwm. OOHONIAMHBIL MUKDOKOMNbIOMED
00./191CeH NPeOCmasisams cooou YCmpoucmeo ¢
apxumexmypotl muxponpoyeccopa ARM, dondxcen
001a0amov He MeHee 2 BbIUUCTUMETbHBIMU A0PAMU C
maxkmogou uacmomou He mernee 11Ty. Jlazepusiii
CKaHupyrowutl oaibHomep - He meHee lwm. Jlazepuoiii
CKAHUPYIOWULL 0aibHoMep 00J1JICeH 0becneyusams
OUanasoH uzmeperus 0anbHocmu 00 06bEKmMos He MeHee
2.5 mempos u cexkmop ckanupoeanusl e menee 360 yenogwix
epadycos. [lamuuk nunuu — He menee 3 wim. /lamuux
00.J19iceH 0becneuusams 0emeKmuposarue TUHUU Ha
KOHMpAacmuom Qone u nepedasamsv OaHHbIE 8
npocpammupyemulii KOHmMpOJLLEp O ee HAIUYUU nymem
nepedauu anano206020 cueHana, YUGpPo8o2o cucHaNa u
nymem nepedayu yughpoeoz2o naxema oanHuix. [Jamyuxa
yeema — He menee 1 wm. Jlamuux 0onxcen pasiuyams
1/86€MOB0l OMMEHOK PACNONONCEHHO20 PAOOM C HUM
obvekma 6 RGB nomayuu u obecneuusame nepedauy
OAHHBIX 8 NPOZPAMMUPYEMbLL KOHMPOJLIEP O 3HAYeHUU
Kaxc0020 Y8emoso2o KaHaia 6 guoe yugpposozo nakema
oannvix. Maccus UK-oamuukos - ne menee luum. Maccus
\UK-0amuuroe 0onxcen Oblmb npeoHasHaver 0l
OMCAeHCUBAHUSL TUHUY OJISL OBUNCEHUSL MOOUTLHO20 poboma.
\Maccus oonicen cooepacamo He menee 6uim HUK-
0amyuKo8, pacnonoHcenuvix Ha oonol aunuu. Cucmema
mexHuyeckozo 3penus - ne menee luum. Cucmema

MEXHUYECKO20 3PEHUA ooicern 0badamo

Habop

1.00
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COBMECMUMOCBIO C PA3TUYHBIMU NPOCPAMMUDYEMbLMU
Konmpoepamu ¢ nomowwro unmepgeticos - TTL, UART,
12C, SPI, Ethernet. Cucmema mexnuueckoeo 3penus
00J1CHA 0Decneuusams 803MONCHOCIb UZYUEHUsL OCHOB
npUMeHeHUs. al2OPUMMO8 MAUWUHHO20 00YYeHUs U
Hacmpotiku napamempos Hetipocemeii. Cucmema
MexXHUYecKo20 3peHust O0NIHCHA 0becneyusams QYHKYUOHA
PACNO3HABAHUS PA3IUYHBIX 2e0MEMPUYECKUX 00BEKMO8 NO
Habopy NpU3HAaK08, pACNO3HABAHUS 2PAPUUECKUX MAPKEPO8
muna Aruco u op, pacno3nasanus Maccu8o8 IUHULL u
DIeMenmos 00pOAHCHBIX 3HaK08 U pazmemku. Cucmema
ynpasnenus MoouIbHO20 poboma OONHCHA NO3BOIANMb
0CYUecmeams AHAIU3 OKpYHcarowel 06CmanosKu 8
npoyecce 08uUNCEHUS MOOUTLHO20 POOOMA U OUHAMUYECKOM
LU3MEHeHUU OKpYJicatoujell 0OCMAHOBKU, OCYUeCMEIAmMb
popmuposanue Kapmol 10KATbHOU 0OCMAHOBKU BOKPY2
poboma u 10KaIU3AYUL NOTONCEHU pOOOMA HA Kapme,
nocmpoenue 2100a1bHOU KApmbl OKPYHCAIOUE20
npocmpancmea. Cucmema ynpagieHusi MOOUIbLHOZO
po6OmMa 00NHCHA NO360AMb OCYWECMEIAMb AHANU3
niana/Kapmol OKpyscauie2o npoCmpancmaeda,
0OHAPYICEHUE OKPYHCAIOWUX 0OBEKMO8, ABMOHOMHOE
NIAGHUPOBAHUE MAPUPYMA U 00be30a CIMAMUYECKUX U
Oounamuueckux npenamemeutl. Cucmema ynpaeneHus
MOOUTbHO20 POOOMA DONNCHA 0becneuUusams
BO3MOJCHOCHb PA3MEMKY KAPMbl OKPYHCAIOUWE20
NPOCMPAHCMBA HA 30HbL C PA3TUYHBIMU NPUSHAKAMU,
3aoasaembimu noOab308ameNemM (30Hbl 3anpema Ois
08uUdICEHUsL, O2paHuyeHust ckopocmu u m.n.). Cucmema
ynpasnenus MoounbHo20 poboma 00IHCHA 0becneuusams
B03MOJCHOCMb 3A0AHUS MOYEK U 30H HA Kapme
OKpYJicaiouie2o nPpoCmpancmea Oist A8MOHOMHO20
nepemeuerus medxncoy Humu. Cucmema ynpaeieHust
MobOuIbHO20 poboma, eKkIOUAIOWAS 8 CeO31 NOOCUCEMD,
maxue Kak - cucmema ynpagieHus OsudiceHuem poboma,
cucmema coopa u 0bpabomku ceHcopHou uHGopmayuu,
cucmema noCmMpoeHUst Kapml OKPYHCAIou,e2o
npocmpancmea u cucmema Hagueayuu, OOINCHA ObIMb
peanuzosana Ha baze npPoSpamMmupyemo20 KOHMpouLepa u
0OHONAAMHO20 MUKDOKOMNBIOMEPA, A MAKHCe YCMPOUCMS,
6X00AWUX 8 cocmas Komniekma. B cocmae komniexma
0JIICHO 8X0OUMb NPOCPAMMHOE 0becnedenue O
NpOSPAMMUPOBAHUSL 8 MEKCMOBOM PEOaKmope Ha nodoouu
\Arduino IDE, npocpammuposanuu ¢ nomoujbio CKpunmos
Ha sizvike Python, pazpabomku cucmem ynpasienus Ha
ocnose ROS. Tax dce 6 cocmag Komniekm 00HCHA
6X00UMb BUPMYATILHAS MOOEb MOOUTbHO20 POOOMA &
BUPMYATILHOM OKPYHCEHUU 01 MOOETUPOBAHUSA
aneopummos cucmem ynpagieHusi ¢ HOMOubIo
epaghuueckoti cpeowt.”

ObpazosamenvHulii
Habop o5

"Obpazosamenvhbiii HAOOP 0HCEH ObIMb NPEOHA3HAYEH

o5 U3y4eHus p060m0mexHulteCKux mexnwzoeuﬁ, OCHO6

Habop

6.00




Ne i/

HaumenoBanue

o0opynoBaHust
(PBITIO)

KpaTKne NMPUMEPHDBIE TEXHUIECCKUE XaPAKTCPUCTHKHA
(PBIIO)

Enunnna
U3MepeHHu
a1

Konnu
€CTBO

uzyueHus
WMHO2OKOMNOHEHMH
bIX
[pobomomexuuyeck
ux cucmem u
MAHUNYIAYUOHHBIX
pobomos

UHDOPMAYUOHHBIX MEXHOIO2UT U MEXHON02ULL
NPOMBLULIEHHOU A8MOMAMU3AYUL, A MAKHCE MEXHOIO0UL
npOMOMUNUPOBAHUsL U AOOUMUBHO20 NPOU3B00CMEa. B
cocmas Habopa OONHCHBL BXOOUMb KOMIAEKMYIOuue u
lycmpoticmea, obradarowue KOHCMPYKMUGHOU,
annapamuoii u npoCPAMMHOU COBMECMUMOCTBIO OpYe C
opyeom. 1) Komniexm KoHCmMpyKmMUHbIX 3/1eMEeHmMO8 U3
\WMemanna u niacmuka 0ns coopku mooeneu
\MAHUNYIAYUOHHBIX POOOMOE C Y2N080U KUHEMAMUKOL,
niocko-napannenshou kunemamuxot, Delta-kunemamuxoil.
2) UnmennexmyanvHulil cep8OMOOYIb ¢ UHMESPUPOBAHHOUL
cucmemotl ynpaegieHusi - He menee 7uim. Cepsomooyis
00./191ceH 001a0amb UHME2PUPOBAHHOL CUCEMOLL
ynpasnenus, obecneyusaioujeli 0OPaAmuyIo c13b Uil
KOHMPOIb NAPAMEMPOE - NOJLOAHCEHUE 8A1d, CKOPOCHb
Bpawyenst, Hazpy3Ka npusooa, a maxaice obecnedusarouyeli
B03MOJCHOCHb NOCAE008AMENbHO2O NOOKTIOYEHUsL OpYe C
Opy2oM U YynpasieHus cepeomooyisimMu no
nociedo8amenbHOMy NOIYOYNIEKCHOMY ACUHXPOHHOMY
unmepqgeticy. 3) Pobomomexnuueckuii KoHmpoiiep,
npeocmasnaowull coool MooyibHoe YCMpOoUcmaeo,
srAtOUarOUee 8 ceOs1 OOHONIAMHBIU MUKPOKOMNbIOMeED 05
BbINOTHEHUS CTIOJCHBIX BLIYUCTUMETbHBIX Onepayull,
nepugheputinbiii KOHMpPoaLep 05 YNPasieHus GHeUHUMU
lycmpoticmeamu u niamy pacuupenust 0ist ROOKI0YeHUs
gHewHux ycmpoticms. Mooyiu pobomomexnuueckoeo
KOHMPOIepa 00JIHCHbL 001a0amb 00HOBPEMEHHOU
KOHCMPYKMUBHOU, ANNapamHou u npocpamMmmHou
cosmecmumocmoio opye ¢ opyeom. Pobomomexnuuecxuii
KOHMPOJLIEP O0NHCEH YOOBIEMEOPIMb MEXHUYECKUM
Xapakxmepucmuxkam: Koi-80 sioep 6CMpOEeHHO20
MuKkpokomnsromepa - He mMenee 4, makmogas uacmoma
siopa - ne menee 1,2 I'Ty, oowem O3V - ne menee 512 Mo,
nanuuue unmepgeticos - SPI, 12C, 1-wire TTL, UART,
PWM, yugposvie - ne menee 16 wm u ananoeosvie nopmoi
- He menee 8 wm 011 NOOKIIOUEHUS] GHEUWHUX YCMPOUICMS,
ecmpoennviil mukpogon, a makace WiFi uru Bluetooth os
KOMMYHUKAYUU CO BHEUHUMU YCMPOUCMEAMU.
\Pobomomexnuueckuti KOHmpoJiep 00IHCeH 0Decneuusanms
BO3MOJCHOCTb NPOSPAMMUPOBAHUSL C NOMOWBIO CPEOCmE
s13b1k06 C/C++, Python u c60600H0 pacnpocmpansemotl
cpedwt Arduino IDE, a maxoice ynpagneHus mooeniimu
pobomomexnuueckux cucmem ¢ nomowwto cpeovt ROS. 4)
[ Ipocpammupyemviii Konmpoaiep - He menee luim.

[ Ipocpammupyemviii KOHMPOLLEP OOINHCEH NPEOCMABIAMb
0001 8bIYUCTUMENbHBLI MOOYIb, 001A0AIOUUM
YUppPoBLIMU NOPMAMU - He MeHee 8 WM U AHAN0208bIMU
nopmamu - e meree 16 wm, unmepgheticamu UART,
12C,SPI, TTL, a maxkace mooyiem 6ecnpo8oOHOU 83U
muna Bluetooth unu WiFi onsa co3oanus annapamHo-
NPOCPAMMHBIX PEUeHUll U «YMHBIX/CMAPM»-yYCMpPOUCme

o5 pazpabomku pewernui ""Unmepnem sewei"”. 5)




Ne i/

HaumenoBanue

o0opynoBaHust
(PBITIO)

KpaTKne NMPUMEPHDBIE TEXHUIECCKUE XaPAKTCPUCTHKHA
(PBIIO)

Enunnna
U3MepeHHu
a1

Konnu
€CTBO

[ Inama pacuwupenus npocpammupyemozo KOHmpouepa —
He menee lwm. [lnama pacwupenus donxcua
0becneyusams 603MONCHOCIb NOOKIIOYEHUSL
VHUBEPCATILHO2O BbLIUUCIUMENLHO20 MOOYIISL K Cemu
nocpeocmeom unmepghetica Ethernet. [lnama pacuupenus
00JICHA 0011a0amb NOPMAMU 8800d-8bl1800A OIS
NOOKII0UeHUS YUPPOBBIX U AHATIO208bIX YCIMPOUCME — He
menee 40 wm, unmepdhetic SPI u 603m0cHOCmbIO
nooKIoUeHUs 6Heunell kapmuol namamu. 6) Mooy
mexHuyecko2o 3peHus, npedcmagiaouuil coootl
lycmpoticmeo Ha Oasze 8bIYUCTUMENTbHO2O
MUKpOKOHmMpOJLIepa U UHMe2PUPOBAHHOL Kamepbl,
obecneyusaroujee pacno3HA8anue NPOCMeuuux
u300padicenull Ha Mooyie 3a cuem coOOCMEEHHbIX
BLIUUCIUMENbHBIX 803MONCHOCHEL - He MeHee [wm,
IMoOyib mexHuuecko2o 3peHus O0aHCeH obecneuusams
BO3MOJNCHOCb KOMMYHUKAYUU C AHATOSUYHBIMU MOOYIAMU
nocpeocmeom wunbl Ha 6aze nociedo8amenbHO20
unmepqgetica c yenvio oanvHeluieli nepeoaiu pe3yaibmamos
u3MepeHull 2pynnvl MOOYiel Ha Ynpasisouee
BLIUUCIUMENbHOE YCIMPOUCIBO, NOOKIIOUEHHOe K OAHHOU
wiune. Mooyib mexuuuecko2o 3peHust 00aNCeH
0becneyusams 603MONCHOCMb OCYUWECMEAMb HACMPOUKY
MO0V MEXHUUEeCKO20 3PeHUst - HACMPOUKY 9KCHO3UYUU,
Oananca 6enoeo, Y8emMopasHOCMHBIX COCMABIAIOUULX,
niowaou ooHapyicueaemotl 061acmu u300padiceHus,
OKpy2roCmu 0OHapY’CUBaemMol 0o1acmu u300pajiceHus,
no0JICEeHUEe OOHAPYIHCUBAEMBIX 00ACHEl OMHOCUMENbHO
opye opyea. Mooynb mexHuuecko2o 3peHus 00HCeH
0becneyusams 603MONCHOCMb HACMPOUKU HA
00HOB8peMeHHOe 0OHapyiceHue He MeHee 10 paznuunbix
00veKmos 6 cekmope 0630pa, a maxdice e MeHee 5
COCMABHBIX 0OBEKMOB, COCMOAUUX U3 He MeHee 3
paznuunslx epapuueckux npumumusos. Mooy
MexHUYecKo20 3peHust O0INHCEH 001a0AMb 8CMPOEHHBIMU
unmepgheticamu — USB, UART, 1-wire TTL, 12C, SPI 015
KOMMYHUKAYUU CO BHEUHUMU NOOKTIOUAeMbIMU
ycmpoticmeamu. 7) B cocmaé nabopa 0ondichbl 6x00umo
yughposvie Mooyu, npedcmasiaoujue coool ycmpoucmaa
Ha Oaze npocpammupyemo2o KOHmpowLepa u
usMepumenbHo2o snemenma. L{ugposoti modynv dondxcen
obradame 6CMpPoOeHHbIM MUKPOKOHMPOLLEPOM (MAKMO8AsL
uacmoma - ne menee 16 MI'y, wiuna oannvlx — He Menee 8
\Kbatim), unmepgeticamu 0151 nOOKIOUEHUS. K 6HEUWHUM
yempoticmeam: yughposule u ananoeosvie nopmel, 1-wire
TTL, pazvem muna RJ. L{ugpposoii modynv dondicen
0becneyusams 603MONCHOCIb KOMMYHUKAYUU C
AHANIO2UYHBIMU MOOYIAMU NOCPEOCEOM WUHBL Ha baze
nociedosamenvHo2o uHmepgeiica c yenvio oanvHelulell
nepeoauu pe3ynbmamos usmeperutl 2pynnvl Mooyneil Ha
ynpasnsaowee gbluuciumenbHoe yCmpoucmeo,

nooknoyeHHoe Kk OaHHOU wuHe. B cocmas nabopa 0onsicHo
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6X00UMb: YUDPOBOU MOJYIb MAKMOBOU KHONKU — He MeHee
Jwm, yugposoti Mooy ceemoouoda — e MeHee Juim,
LUPPOBOU MOOYIb KOHYEBO20 Npepbleamers — He MeHee
Jwm, yugpposoti Mooy damuuxa yeema — He meree lwum,
yughposoii mooyro RGB ceemoouoda — ne menee lum. 8) B
cocmas Habopa OONAHCHBL BXO0UMb IAeMeHMbL 011 COOPKU
BAKYYMHO20 3AX8AMA: 6AKYYMHAS NPUCOCKA — HE MeHee
lwim, snekmpomaznumublil Kianauw — He menee luim,
6aKyyMHblll Hacoc — He menee lwm. 9) B cocmas nabopa
00./191CeH 8X00UMb YUeOHbII KOMNIEKM, BKII0YAOUWUL 8 ce0s
yuebHoe nocobue, Habop bUOIUOMEK MPEXMEPHBIX
DIeMenmos 01 NPOMOMUNUPOBAHUsE MOOelell
IMaHUNYIAYUOHHBIX POOOMOE, A MAKICE NPOSPAMMHOE
obecneuenue 0ns pabomol ¢ Habopom. Ilpoepammmoe
obecneuenue O0JINHCHO 0becneyusams mpexmepHyo
BU3YATU3AYUIO MOOENU MAHURYTISIYUOHHO20 poboma (¢
V210801, NI0CKONAPALIENbHOU U 0eIbMA-KUHEMAMUKO) 8
npoyecce pabomwl, obecneyusams nocmpoeHue
NPOCMPAHCMBEeHHOU MPAEKMOPUU OBUNCEHUS
LUCNOTHUMENbHO2O MEXAHUMA MAHUNYIAYUOHHO20 poboma,
B03MOJCHOCHb 3A0AHUS NOCE008AMENLHOCTIU MOYEK OJIsL
npoxosicoenus uepes3 HUX UCHOTHUMENbHO20 MeXAHU3MA
\manunysyuonnozo poooma. Ilpoepammuoe obecneyenue
001HCHO (DYHKYUOHUPOBAMD, KAK 8 OMOEIbHOCMU 8 8UOE
Cpedbl MOOEIUPOBAHUSL, MAK U 8 PEXCUME MOHUMOPUHSA 8
peanbHoM 8pemeHl npu NOOKIIOYeHUU MOOeIu
\MaHunyismopa nocpedcmsom pobomomexHu4ecKoco
konmpoinepa. Ilpoepammuoe obecneuenue 00aHCHO
0becneyusams 603MONCHOCHb NOCMPOEHUS 2PAPUKO8
3A0aHHBIX U MEKYUUX 000U EHHBIX KOOPOUHAM
IMaHunyIsYuOHHO020 poboma, epaguxos 3HaueHull
cKopocmell U YCKOpeHusl, epaghuKos pacuemuvlx 3HAYeHUll
naepysku. [lpoepammnoe obecneuenue 00ACHO NO3BONAMb
3a0asame nocied08amenbHOCMb NePedsUNCEeHUL
\Manunyisasmopa nocpeocmseom Habopa KOMaro 8 OIOYHO-
epaghuueckom unmepdpetice. Yuebnoe nocooue 001#CHO
codepoicams Mamepuavl no papabomke mpexmepHuix
modeneti MOOUTILHBIX POOOMO8, MAHUNYIAYUOHHBIX
PO6OMOG ¢ pa3IUUHBIMU MUNAMU KUHEMAMUKU (VeN08As.
KuneMamuxa, nioCKO-napaiiesibHas KUHeMamuKa, oeibma-
kunemamuxa, SCARA unu pviuasicnas kunemamuxa,
niamgopma Cmroapma u m.n.), UHCMPYKYUU no
NPOEKMuUpOBaHUI0 pobOMO8, UHCMPYKYUU U MEMOOUKU
OCYUeCmeIeHUsl UHICEHEPHBIX pacuemos npu
npoexmuposanuu (pacuemol Hacpy3Ku U MOMEHMO8,
pacuem mMowHOCMuU NPUBOO0S, paciem napamempos
KuHeMamuxu u m.n.), UHCMpYKYuu no paspabomke cucmem
ynpasnenus u npoepamMmuo2o obecneyenus Ojis YnpasieHus.
pobomamu, uHcmpyKyuu u MemoouKu no pazpadbomre
cucmem ynpagieHus ¢ d1eMeHmami UCKYCCMBEHHO20
uUHmMeNNeKma U MauuHHo20 00yyenus." Yueonviil komniekm

Ha 6aze TurtleBot3 (Pacuupennoiii) A
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Obpa3zosamenbhbiii
Habop no
9J1eKMpPOHUKE,
DIeKmpoMexanuKe
u
MUKPOnpoOYeccopro
U mexHuKe

"Habop donicen Obimb npeOHasHawen 0isi Npo8eOeHUs.
VUeOHBIX 3aHAMUL NO U3YUEHUI0 OCHO8 MEeXAMPOHUKU U
[pO6OMOmMexXHUKU, NPAKMU4ecKo20 NPUMeHeHUs
DIEKMPOHUKY U CXEMOMEXHUKU, d MaKdice Hauboee
pacnpocmpanenHou d1emMenmHol 0a3vl U OCHOBHBIX
MexHu4ecKux peulenuti, NPUMeHsIeMblX npu
NpOeKMUpo8aHUY U NPOMOMURUPOBAHUU PASTUYHBIX
UHIICEHEPHBIX, KUDEPHEeMUYEeCKUX U 6CIPAUBAEMbIX
cucmem. B cocmas nabopa dondxcnul 6xo0ums
KoMnIeKmyowue u ycmpoucmaa, obnaoaroujue
KOHCMPYKMUBHOU, ANnapamuou u npoecpamMmmHou
coemecmumocmyio opye ¢ opyeom. B cocmas nabopa
00J19HCEH 8X0OUMb KOMNAEKM KOHCMPYKMUBHBIX DJIEMEHMO8
13 Memasnna 0nist COOPKU MaAKema MAHURYIAYUOHHO2O
poboma u KOMNIEKm MemaniudecKux KOHCMpPYKMUGHbIX
D1eMeHmo8 0151 COOpKU MaKema MoouibHo2o poboma. B
cocmae HAOOPa O0IHCHBL BXOOUMb NPUBOOA PAZIUUHO2O
muna.: Momopbul ¢ UHME2PUPOBAHHBIM UNU BHEUUHUM
0amyuUKoM NOJONCEHUs: — He MeHee 2ulm, Cepeonpusoo
OobUOoU — He MeHee 4uim, cepsonpusoo Maivlil — He MeHee
2uim, npueoo ¢ 803MONCHOCHBIO YNPABILEHUS 8 ULA20BOM
pexxcume — ne menee 2um. B cocmag nabopa 0onicHbl
6X00UMb eMeHmbl OJis1 COOPKU 8AKYYMHO20 3AX6AMA.
BaKYYMHAsL NPUCOCKA — He MeHee lwm,
D7IeKMPOMASHUMHbBIU KIANAaH — He MeHee luim, 8aKyyMHbllU
Hacoc — He menee lwm. B cocmas nabopa oonscna
6X00UMb 21eMeHMHAs 6a3a O NPOMOMUNUPOBAHUSAL:
niama 0l becnaedHo2o NPOMOMUNUPOBAHUS, KOMIILEKM
1pOBOO06 Pa3IUYHO20 MUNA U ONUHbL, KOMIJIEKM
pe3ucmopos, KOMNIeKm c8emoou0008, CemMuce2mMeHmHblll
unouxamop, oucnieu KK-muna, knonku — ne meree Sum,
nomeHYyuoMempyvl — He MeHee Juim, UHPAKpAcHblil
oamuux - He MeHee 3uim, YIbMpaz8yKoeol 0amyuxK - He
\Menee Jwm, oamyux memnepamypul - He MeHee lum,
oamuux oceewennocmu - e mernee lwm, mooyas Bluetooth
— He menee lum, mooyas UK-npuemnuka — ne menee lum,
modyne UK-nepedamuuxa 6 8ude KHOnOYHO20 nyibma
ynpasnenus — luim, akkymynsamop — He menee lwim,
3apsodHoe ycmpoticmeo — He meHee lwm. B cocmas nHabopa
00J10iCeH 8X00UMb YHUBEPCATIbHBIU 8bIYUCTUMENbHDILL
M00YIb, npedcmagaaowuil coool 6a308yt0 NAamy u niamol
pacuiuperus Oist cemesozo 83aumMoOeticmaus u
nookntoueHus cunosot Hazpysku. bazosas niama u niamol
pacuiuperus YHu8epcaibH020 GbI4UCTIUMETbHO20 MOOYIIA
0012iCHbL 001a0amb 00HOBPEMEHHOU KOHCMPYKMUBHO,
annapamuoil u npoCPAMMHOU COBMECMUMOCTbIO OpYe C
opyeom. bazoeas nnama ynueepcanrbHozo
BLIUUCTUMETLHO20 MO0V OONHCHA NPEOCMABIAmb COO0U
npoepammupyemviti konmpoiunep 8 cpede Arduino IDE unu
AHATIO2UYHBIX CBODOOHO PACHPOCMPAHAEMBIX CPe0ax
paspabomxu. bBazosas niama dondxcna obradamo
6cmpoeHnbiMu unmepgheticamu 01 HOOKIIOYEHUS

Habop
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UUDPOBLIX U AHATLO208bIX YCIMPOUCME, BCMPOEHHIMU
unmepgeiicamu USB, UART, 12C, SPI, 1-wire TTL,
\Bluetooth, WiFi. Ilnama pacwupenus 0oaxcHa
0becneuusams 603MONCHOCb NOOKNIOYUEHUS
VHUBEPCATbHO2O BLIYUCIUMENILHO20 MOOYIA K Cemu
nocpeocmeom unmepghetica Ethernet. [lnama pacuwupenus
00JDICHA 001a0amb NOPMAMU 8600d-8b1800A 0I5
NOOKII0UeHUS YUPPOBYIX U AHATI0208bIX YCMPOUCMS,
unmepetic SP1 u s03modcnocmovio nooxknouenus: 6neurenl
kapmul namamu. Ilnama pacwupenus 0na noOKoYeHus
CUNI0B0T HA2PY3KU OO0NIHCHA 0Oecnedusanms 603MONCHOCHb
NpAMO20 NOOKNIOUEHUS GHeU el CUT080U HAZPY3KU, a
makoice pe2ynrupyemotl Haepy33xku nocpeocmeom PWM
unmepghetica. B cocmae nabopa 0o13cen 8x00umu
MyTbmudamuux OJisk UsmMepeHus memnepamypsl u
GILANCHOCMU OKpYXHCatoujeli cpedbl — He mMenee 1uim.
\Mynomudamuux 0oaxceH 061a0ams 6CMpPOEHHbIM
IMUKPOKOHmMPOILIEpOM (makmoseas yacmoma - He menee 16
My, wuna oanusix — He menee 8 Koaiim), unmepgeticamu
0/151 NOOKNIOYEHUS K BHEUWHUM YCmMPOUCmeam: yugpossie u
ananocosvie nopmet, 1-wire TTL, pazvem muna RJ. B
cocmaes HAOOPa 00JIHCEeH 8XO0UMb NPOSPAMMUDYEMbLLL
KOHmpoiep, obecneyusaroujull 603MONCHOCHb
ocyuecmenamos pazpadomky npocpammHo20 Kood,
UCNONb3YSL UHCMPYMeRmapull cped pazpabomku Arduino
IDE u Mongoose OS u sizviku npoepammuposanusi C\C++,
JavaScript. Ilpoepammupyembviii KOHMPOLEP QOAHCEH
001a0amv nopmamu 01l NOOKAOUEHUS YUDPOBLIX U
AHAI0208bIX YCMPOLICME, 8CMPOEHHBIMU
npocpamMmMupyemviMu KHONKAMU U 3J1eKmpoMexaHudecKkumu
MOOYAMU 0151 PYUHO20 YNPABIIeHUsl, 6CMPOEHHbIMU
npocpammupyemvimu c8emoouooamu 0 UHOUKAYUU
pabouezo pesxcuma, ecmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth,
WiFi. B cocmas nHabopa 0ondxicen 6x00umos Mooyib
MexHu1ecKo20 3penust , npeoCcmasiauull cooou
BLIMUCTUMENbHOE YCIMPOUCTBO CO 8CMPOEHHbIM
Mukponpoyeccopom (Ko-60 soep - He menee 4um,
yacmoma sopa ne menee 1.2 I'Ty, oovem O3V - ne menee
512Mb6, 0b6vem scmpoennoti namamu - He menee 810),
UHMe2PUPOBAHHOU KAMEPOU (MAKCUMATbHOE pa3peuletue
eudeonomoka, nepeoagaemozo no unmepgeiicy USB - ne
menee 2592x1944 eo.) u onmuueckou cucmemoti. Mooy
MmexHuuecKo2o0 3penusi 00JceH 001a0ams
COBMECMUMOCTDBIO C PA3TUYHBIMU NPOCDAMMUDY EMBIMU
KOHmpoiepamu ¢ nomowvio unmepgeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. MoOynb mexHuuecko2o 3penus
0oJceH 0becneyusamy 8bINOIHEHUEe 6CeX USMEPEHULL U
BbIUUCTIEHUL NOCPEOCEOM COOCTNBEHHBIX BbIYUCTUMETbHBIX
603MOJICHOCIEN 6CIMPOEHHO20 MUKponpoyeccopa. Mooy
MmexHuYecKo2o 3peHus 00AHCeH 001a0amb 803MONCHOCHBIO

KOMMYHUKAYUU ¢ AHAJI0CUYHbIMU MO()yJZ}ZMM I’lOCpe()CWlGOM
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WUHbL Ha Daze Nocie008amenbHo20 unmepgetica ¢ yenvio
OanbHeliulell nepedayu pe3yibmamos usmepeHull 2pynnvl
MoOdynell Ha ynpasasioujee 8blYUCIUmMeNbHOe YCMPOUCmeo,
nooKoueHHoe K OaHHOU wuHe. Mooyib mexHu4ecko2o
BpeHus dodicen obecneyusams HACMPOUKU PEHCUMOB
pabomul - HacmpouKy sKcno3uyuu, bananca 6enozo,
186eMOPA3HOCIHBIX COCMABAAIOWUX, NIOUAOU
0OHapydicusaeMoll 0oaacmu U306paNCeHUss, OKPY2IoCmu
0OHAapyHCUBAEMOT 0OAACMU U300PANCEHUS, NONONHCEHUE
0OHapyHcUBaAEMBIX 00ACMeEl OMHOCUMENILHO OpYe opyeda,
MawunHoe obyyeHue napamempos HetlpoOHHbIX cemell OJis
0OHapyHceHUss 00vbeKmos, hopmy u 3aK00UPOBAHHbBLE
BHAUeHUs: OOHApYHCUBAEMbIX MaApKepos muna Aruco,
pasmepvl 0OHAPYIHCUBAEMBIX OKPYIHCHOCMEU, KEBAOPAMO8 U
mpey2oIbHUKO8, Napamempos KOHmpacmHOCmMu, pasmepos,
KpUSU3HbL U NOIOHCEHUSI pACNO3HABAeMbIX TUHUU. B cocmaé
HAb0pa O0NHCHO 8XO0UMb NPOSPAMMHOE obecneyerue Oisl
ynpasieHus npocpammupyemolmu MoOeaamu pobomos 6
FPV-pescume nocpedocmseom nepconanbroco komnvromepa
u MoounbHwvix yempoticms na 6aze OC Andorid unu 10S.

[ Ipoepammuoe obecneuerue 00JHCHO 0becneuusams
B03MOACHOCb YNPABAEHUS MOOUTLHBIM POOOMOM CO
6CMPOEHHBIM MAHUNYTISIMOPOM HOCPEOCMBOM
epaghuueckoeo unmepghetica, KMIOUAIOWUM 8 ceOs HAOOD
KHONOK U nepexkaodamenet, 0HCOUCmuK, 0o1acmo O
omoopadiceHUst UOEO ¢ MOV MEXHUUECKO20 3PEHUSL.
\Habop oonicen obecneuusams 603MOHCHOCIb U3YUEHUS
0CHO8 pazpabomKu NPOSPAMMHBIX U ANNAPAMHBIX
KOMNIEKCO8 UHIICEHEPHBIX CUCeEM, peuleHull 8 cghepe

""" Mumepuem sewgen”""", a maxoice pewenuii 6 obnacmu
[POOOMOMeExXHUKU, UCKYCCMBEHHO20 UHMENTIEeKMA U
WMawunno20 obyuenus. B cocmas Habopa 001#CHO 6X00UMb
nocooue no uzy4eHuro OCHO8 INeKMPOHUKU U
cxemomexnuxu, pewenuii 6 cpepe """ Unmeprem
sewen"""", pazpabomxu u npoMoMuUNUPOBAHUIO MoOoenell
pobomos. B cocmae nabopa 0ondicHo 6xo0ums nocoobue no
U3YUEHUIO OCHO8 Pa3pAOOMKU CUCTEM MEXHUYECKO20
Bpenus u 31eMeHmo8 UCKYCCME8eHH020 unmesiekma."”

Obpa3zosamenvHulii
Habop no
mexanuxe,
ImMexampoHuxe u
[pobomomexnuxe

"Obpazosamenvhbiii HAOOP O0IdHCEH DbIMb NPEOHAZHAYEH
0/151 U3YHeHUs MEXAHUKU, MeXAMPOHUKU U POOOMOMEXHUKU.
Obpa3zosamenvhbiti HAOOP npeOHA3HaAYeH 0ia pa3spadomKu
NPOSPAMMUPYEMBIX MOOELEU MEXAMPOHHBIX CUCTIEM U
IMOOUTBLHBIX POOOMOB, OCHAUJEHHBIX PA3IUYHBIMU
IMAHUNYIAYUOHHBIMU U 3AX8AMHLIMU yCmpolicmeamu. B
cocmas Habopa OONAHCHO 6X00UMb: KOMNIEKM
KOHCMPYKMUBHBIX 2NEMEHMO8 U3 Memaid, KOMNIEKm
KDEeNnéxcHuIX 21eMeHMo8, KOMNIIeKm 011 COOPKU
3axeammnoeo ycmpovicmea — ne menee 1 wim., Koneca ¢
npopesuneHHbIM 06000M — He MeHee 2 wim., Kojleca
6CeHanpagIeHHo20 O8UNCEHUs -He MeHee 2 Wm., NPpU8oo
NOCMOAHHO20 MOKA C UHME2PUPOBAHHOU CUCTNEMOT

ynpaesnenus, obecneuusaroweli 00pamHyIo cés13b

Habop
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NON0MCEHUIO, CKOPOCIU U HA2PY3Ke - He MeHee 4 wim.,
0amuyuK IUHUY - He MeHee 3 wm., OaMYUK paACCMOSHUSL — He
menee 1 wm., akkymynsamopuas bamapesi — ve meHee |
wim., 3apsi0Hoe ycmpoucmeo — He menee 1 wm. B cocmag
Habopa 00HCceH 6X00UMb NPOSPAMMUPYEMbL KOHMPOLED,
0becneyusarowull 803MONCHOCMb OCYUECMEIAMb
pazpabomy npocpammHo20o Ko0d, UCNONb3Y5
uncmpymenmapuii cped paspabomru Arduino IDE.

[ Ipoepammupyemviti KOHMPOIEpP O0IHCEH 0becneyusanms
annapamuyro u nPoSPaAMMHYIO COBMECMUMOCTb C
emMeHmHuouU 6a30t, 6xoosauel 6 cocmas Habopa.

[ Ipoecpammupyemviii KOHMPOIEP OOIHCEH COOEPIAHCAMND
credyrowue unmepgeticol: yughposvie u aHaloco8ble
nopmul — ne menee 50wm, USB, USART, 12C, SPI, ISP,
Bluetooth, WiFi. Ilpocpammupyemsiii konmponnep donsicen
cooepocamv unmepetic (0151 NOOKIIOUEHUsL NPUBOOO8 U
0amuyuxos pobomomexHu1ecKkoeo Habopa), pearu308aHHbLLL
Ha Oase wiunvl RS-485 — ne menee 12wm.

[ Ipoecpammupyembviii KOHMPOLEP OOINHCEH COOEPIAHCAND
CUn0601 NOpM 01 NOOKTIOUEHUS BHEUHell HaACPY3KU UIU
lmomopos — ne menee 2uim. B cocmae nabopa donicen
6X00UMb MOOYIb MEXHULECKO20 3PeHUs. — He MeHee [um.
IMoOyb mexHuuecko2o 3peHus O0aHCeH obecneuusams
BO3MOJNCHOCb KOMMYHUKAYUU C AHATOSUYHBIMU MOOYIAMU
nocpeocmeom wunbl Ha 6aze nociedo8amenbHO20
unmepghetica c yenvio oanvHetliuieli nepeoaiu pe3yaibmamos
u3MepeHUll 2pynnvl MOOYel Ha YNpasisouee
BLIUUCIUMENbHOE YCIMPOUCIBO, NOOKIIOUEHHOe K OAHHOU
wiune. Mooyib mexuuuecko2o 3peHust 00aNCeH
0becneyusams 603MONCHOCMb OCYUWECMEAMb HACMPOUKY
MO0V MEXHUYUEeCKO20 3PEHUst - HACMPOUKY 9KCHO3UYUU,
Oananca 6enoeo, Y8emMopasHOCMHBIX COCMABIAIOUUX,
niowaou 0OHapyicusaemoll 001acmu u300padicerus,
OKpY210Cmu 0OHAPYHCUBAEMOU 0OIACIU UZ00PAICEHUS,
nosodcenue 0OHapycusaemvlx obracmert OMHOCUMENbHO
opye Opyea. Mooy mexHuuecko2o 3penust 00IHCeH
0becneyusams 603MONCHOCMb HACMPOUKU HA
00HOB8peMeHHOe 0bHapyiceHue He meHee 10 paznuunbix
00beKmos 6 cexmope 0030pa, a maxdice e mMeHee 5
COCMABHBIX 0OBEKMOB, COCMOAUUX U3 He MeHee 3
paznuunslx epapuueckux npumumusos. Mooy
MexHuYecKo2o 3peHust O0NINHCEH 001a0amb CMPOEHHBIMU
unmepeticamu — USB, UART, 1-wire TTL, 12C, SPI ona
KOMMYHUKAYUU CO BHEUHUMU NOOKTIOYAeMbIMU
yempoticmeamu.”

Obpazosamenvhuiii
KOHCIMPYKMOop ¢
KOMNIEKIMOM
0am4uKo8

"Obpazosamenvhwiii HAOOP 001XCEH ObIMb NPEOHAZHAYEH
0J15 U3YYEeHUsL OCHO8 PA3PAOOMKU NPOSPAMMUPYEMbIX
IMoOdenetl agmoHOMHBIX MOOUTbHBIX pobomos. B cocmas
HAbOPa OONINHCHO 6XOOUMb. KOMNIEKM KOHCMPYKMUBHBIX
D1eMenmos u3 niacmuka  koaudecmee ne menee 1000
Wim., UHCMpYMeHm OJist pabomwl ¢ KPEnedCHbLMU

KOMNOHEHMAamMu, cepeonpueod C GcmPOQHHOI;Z cucmemotl

wm
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ynpasnenus, obecneyusaroujeli 0OpAmMHYIO Cé:3b
1010JICEHUI0, CKOPOCMU U HA2PY3Ke - He MeHee 4 wm.,
nynvm ynpaenenus: — e menee luim, 0amuuk Kacanus — He
Wmenee I wm., oamuuxk yeema — ne menee luim, oamuux
MaKkmuilbHOCEHCOPHBIU CO CBEMOOUOOHBIM MOOYIEM — He
Wmenee 1 wm., kamepa ¢ 603MOHCHOCMBIO OOHOBPEMEHHO20
onpeoeneHusi HeCKOIbKUX Yeemos — He meree 1 wm.,
akKymyismopHas 6amapes — ne menee 1 wm. B cocmas
Habopa 0019ceH 8X00UMb pOOOMOMEXHUYECKULL
Konmpoiep — He menee lwm. Pobomomexnuueckuti
KOHmMpOoanep 00aHCeH 001a0amsb 6CMPOESHHbIM YEEMHbIM
VKK skpanom u 6cmpoeHHbIM UHEePYUOHHBIM OAMYUKOM.
\Pobomomexnuueckuti KOHmMpoaiep 00AHCeH UMEeMb He
menee 12 nopmog 015t NOOKI0OUeHUs BHEUWHUX YCIPOUCME U
nopm 014 ycmanoexku kapmoel namamu. B cocmae nabopa
0011CeH 8X00UMb NPOSPAMMUPYEMbLL KOHMPOJLIep — He
menee lwm. Ilpoepammupyemviii KOHMPOAREP OOIHCEH
npeocmasnamos coboll ycmpoucmeo, obecneyugarujee
BO3MOACHOCTb OCYUWECMEIAMb PA3PAOOMK)Y NPOSPAMMHO20
K0Oa, UCNONb3YS UHCMPYMEHmMaputi cped pazpabomku
\Arduino IDE. Ilpoepammupyemvlii KOHMpoLep 00NHCEH
0becneuusams annapamHyio u nPoSPAMMHYIO
CO8MeCmUMOCHb ¢ INeMeHMHOU 0A30U, 8X00sWell 8 COCmas
Haoopa. lIpoepammupyemvlii KOHmMpOoLEp O0NNHCEH
cooepocams credyroujue uHmepgheticol: yugpposvie u
ananocosvie nopmol — e menee S0wm, USB, USART, 12C,
SPI, ISP, Bluetooth, WiFi. IIpoepammupyemoiii konmponnep
0o.J191cen cooepaicamb unmep@etic 0 NOOKIIOYEHUs
npUB0008 U 0AM4UK08 pOOOMOMEXHUUECKO20 HADopa— He
wenee 12 wm."

HanmenoBanue
3 [pasmena:
"KomnsrotepHoe
obopynoBanue"

MDY (npunmep,
cKauep, Konup)
mun 2

\Habop ¢pynxyuii: npunmep/ckanep/konup;, CHIIY 6
cocmase ycmpoticmea unu CHIIY coemecmumasn ¢ MDY ¢
Komniexme nocmasku, Ilevams yeemmuuvlx u300padiceHul:
mpeoyemcs,; Maxcumanvholii hopmam newamu: A3, ¢
MaKCUMATbHBIM pa3peueHuem neuamu: He Xyice
4800x1200dpi; Crxopocmv neuamu: ne menee 15 cmp./mum;
DyHKYUs a8momMamuyeckou 08yCmMoporHel neuamu -
nanuuue;, Qynkyusa neuams 6e3 noneii. Hamuuue, PyHKyus
becnpo800H020 NOOKNIOYEeHUS, KAk MuHumym Wi-Fi u
AirPrint: nanuuue; /[ucnieu ona omoodpadxcenus
ungpopmayuu: nanuyue; Iloooepacka OC Windows, Mac
0S, 10S, Android: ranuuue, Humepgeiicvl nookmouenus
USB, RJ45: nanuuue

wm

1.00

Knasuamypa

[ Iposoonas, nonnopasmepuas, koauvecmeao kiasuwl - 104,
mun nooknoyenus - USB, onuna xabens - e menee 1,3 m,
Hanuyue HaHeCeHHOU PYCCKOSIZbIYHOU PACKAAOKU C YBEMOM,
OMAUYAIOWUMCSL OM OCHOBHOU PACKIIAOKU

wm

3.00

Moo

Tun: onmuueckas, nposoouas, USB; cencop, ne menee

wm

3.00
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KOMNbIOMeEPHAs

1000 dpi, Koauuwecmaso knonok: 3; Koieco npokpymku,
V[uzaun: 0Onsa npasoii u nesou pyku, /nuna nposooa. He
menee 1.3 m;

WMOHUMOp

V[uaconans: ne menee 23 owiimos, mun mampuyuwl - |PS,
maxcumanvro paspeuterue - ne menee 1920x1080, kabenw
0J151 NOOKNIIOYEHUSL K CUCIEMHOMY OJIOKY 8 KOMNIeKme

wm

3.00

Cmayuonapuwiii
KoMnvlomep mun 2

[Ipoyeccop: ne menee 6 si0ep, 12 nomokos,; Taxkmoeas
yacmoma: ne menee 2,6 I'Ty, Takmosas uacmoma 6
peacume yckopenus.: ne menee 4,4 I'Ty; Obvem Kout-
navsamu npoyeccopa: ne menee 8 M6, Onepamuenast
navsamo: ne menee 16 1'6;, O6vém nakonumens SSD: ne
menee 240 1'6; O6vém nakonumenss HDD: ne menee 500
[0, Takmosas yacmoma sudeoxapmei: ne menee 1,3 I'Ty;

Ob6vém namsmu eudeokapmol: he menee 12 1'6, Hanuuue
LAN u Wi-Fi aoanmepa

wm

3.00

Hoymoyk Tun 1

Dopm-ghakmop: Hoymoyk,; Pazmep ouaconanu: ne menee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD,; Obwuii 06vem ycmanoeienHotl
onepamuenou namamu. e menee 8 I oavim,
\MaxcumanvHolil 06uuti no0oepicusaemvlii 00vem
onepamuenou namamu. He menee 16 I'oaiim; Obvem SSD
Haxonumerns. He menee 240 I'batim; Becnposoonas ces3b:
Bluetooth, Wi-Fi, Koauuecmeo scmpoennvix 6 kopnyc
nopmos USB: ne menee 2, uz komopuwix ne menee 1 donxcrno
ovimb USB sepcuu ne nuoice 3.0; Pazpewenue eeb-xamepul,
\Mnuxcens. ne menee 0.3; Bcmpoennwiit Mukpogon,
\Knasuamypa ¢ packiaokot u MapKuposKoul Kideuul
OWERTY/HI[VKEH, IToddepoicka cmandapmos
becnposoonoti cesazu: 802.11a/b/g/n/ac;

[ IpouzsooumenvHocms npoyeccopa (3HaueHue noKa3ameJis
«CPU Mark» no mecmy «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html):
e menee 5000 eounuy, Hanuuue manunyismopa moluiv 6
Komniekme: 0a;, YcmanosieHHAas onepayuoHHAas CUCeMd C
epaguyecKum norb308amenbCKkum unmepgheticom, ceedeHus
0 KOMOPOM BKIIIOUEHbL 8 eOUHDLI peecmp POCCULICKUX
npocpamm Ois JIeKMPOHHBIX 8bIYUCTUMETbHBIX MAUUH U
0az oanHblX, YcmarnosenenHblll nakem opucuozo
NpoCPAMMHO20 0DecneyeHuUs, COBMeCmUMO20 C
ycmaHoseHHOl OnepayuoHHON CUCMEMOU, C8eOeHUsl O
KOMOpOM 6KII0UeHbl 8 eOUHBLL peecmp POCCULICKUX
npocpamm Oiisi JIeKMPOHHBIX 8bIYUCTUMETbHBIX MAUUH U
0a3 OaHHULIX.

wm

12.00

HaumenoBanue
paznena:
"[Ipe3eHTalinoOHHOE
obopynoBanue"

HnmepaxmueHulii
KOMNIEeKC ¢
8bLIYUCTIUMENbHBIM
on0KoM U

MOOUTLHBIM

\HnmepakmugHviil KOMIIEKC C 8bIYUCTUMETbHBIM OIOKOM U
MOOUTbHBIM KpenieHuem O0JHCeH COOMEenCmao8amy
CedyrowuM mexHuyeckum mpebosanuim: Pazmep
Ouazonanu: e meree 14 owiimos, Paspeuwenue sxpana no

copuzoumanu. ne menee 3000 nuxceneu: Pazpewenue

wm

1.00
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Kpenjienuem

bKkpana no eepmuxanu: He meree 2100 nuxcenetl,
\[loooepoicka paspewenus 3840x2160 nuxceneii (npu 60
'y): 0a, Hanuuue 6cmpoerHOl akyCmuieckol CUcmembl.
0a; Konuuecmseo mouex kacanus: ne menee 20, Bvicoma
Ccpabamuvl8anus CeHCOpPa Om NOBEPXHOCMU IKPAHA. He
Oonee 3 muniumempos, Bpems omkauKa ceHcopa Kacanus:
He bonee 10 muniucexyno, Bempoennvle ¢hynkyuu
pacnosznasanus 00vekmos kacanus: oa, Konuuecmeo
n000epaHcUBaeMblX CIMUTYCO8 OOHOBPEMEHHO. He MeHee 2,
\Bozmooicnocms nooknrouenus k cemu Ethernet npo6oouwsim
cnocobom: da; Bozmooxcnocms nookaouenus Kk cemu
\Ethernet 6ecnposoonvim cnocobom (Wi-Fi): oa;
\BO3MOMCHOCTB UCNONB3068AHUSL TAOOHU 8 Kauecmee
uncmpymenma cmupanus. 0a; Hanuuue
UHMESPUPOBAHHOLO OAMYUUKA OCEEUeHHOCTNU OJIsL
asmomamuyeckou Koppekyuu apkocmu nooceemxu. 0a,
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedadu uzoopaicenus
c ycmpoticms Ha 6aze OC Windows: 0a;, Hanuuue ¢pynxyuu
Oecnpo8oOHOll nepedauu U300paXCeHUst ¢ YCmpoucmes Ha
oaze OC MacOSS: oa;, Hanuuue ¢pynxyuu 6ecnposoomoi
nepedauu uzobpasicenust ¢ yempoticmes na 6aze OCi0S: oa;
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedadu uzoopaicenus
c yempoticme na 6aze OC Android: 0a; Bozmooicnocm
yoanenHozo ynpaenenus u monumoputea: oa, Hanuuue
Kpennenus 6 komniekme: oa, Hanuuue cnoma na xopnyce
0/151 YCMAHOBKU OONOIHUMENbHO20 BbIYUCTUMENILHO2O
Onoxa: 0a; MaxkcumanvHwvlli no0Oepacusaemolil 00vem
onepamuHol namamu OONOJIHUMENLHO2O0
suiuuCAUMenbHo20 Oaoka: He meree 8 1'6; MaxkcumanvHuiil
noooepaicusaemulii 00veM HaKonumessi OONOJIHUMENbHO2O
suluuCIUMenbH020 Oaoka: He meree 128 16, Pazvem 0ns
NOOKIIOUEeHUSI OONOIHUMENbHO20 BbIYUCTUMENbHO20 OI0KA C
KOHMaKmamu 31eKmponumanusi 8bl4UCIUmenIbHo2o 0J10Ka
0m 6CMPOEHH020 OI10KA NUMAHUSL UHMEPAKMUBHO20
KOMNIeKCca U KOHMAaKmamu 0Jist NOOKI0YeHUs Yugphpoeoz2o
sudeocuenana u USB 0ns nookitouenus ceHcopa Kacanus:
Hanuyue; [Ipouseooumensnocms npoyeccopa
O0NONHUMENbHO20 BLIYUCTUMENbHO20 DI0KA (3HAUeHUe
noxazamens « CPU Mark» no mecmy «Desktop CPU
Performance» https://www.cpubenchmark.net/desktop.html
wiu no mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): #e menee 7000
eounuy, Paspeuwienue Ha evixode gudeoadanmepa
BbIYUCIUMENbHO20 O]I0KA NpU pabome ¢ UHMEPAKMUBHbIM
Komnaexcom: He menee 3840 x 2160 nuxcenei npu 60 I'y;
\Hanuuue y 00nonHumenbHo2o 8bluUCIumenbHo2o 01oka
becnposoono2o mooyna Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MakcumanvHblil ypoeens wyma npu pabome
OONONHUMENLHO20 8bIYUCTUMENbHO20 Dl0Ka. He bonee 30
0bA; Hanuuue 6 komniexme MOOUIbHO20 MEMANIULECKO20
Kpenyienus, 06ecneyusaoueco 03MOACHOCMb HANOIbHOLL

VCMAHOBKU UHMEPAKMUBHO20 KOMNJleKca, C neped@uofatoﬁ
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a1

Konnu
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KOJIeCHOU 0A301 U B03MOICHOCIbIO huKcayuu Koec 0s
UCKTIOYEHUs. HENPOUZBOIbHO20 OBUNCEHUS,

[ Ipedycmanosnennas onepayuonHas cucmema ¢
epagpuueckum nonb308amenbCKUM Unmep@etcom,
obecneyusaroujas pabomy pacnpocmpaHeHHbIX
00pazoeamenbHbIX U 00UWECUCTEMHBIX NPULOHNCEHUN.
Hanuuue, QyHKkyus epaghuueckoeo KOMMEHMUPOBAHUs
nogepx npoussoIbHO20 U30OPANCEHUS, 8 MOM HYUCTIe OM
usuyecKu nOOKIIOUEHHO20 UCOYHUKA 8UOEOCUSHANA.:
Hanuuue; nmezspuposanmbiii 8 NO1b3068aMeNbCKUL
unmepghetic pyHKyuoHan npocmompa u pabomuwl ¢
Gavinamu ocnosnvlx popmamos ¢ USB- nakonumeneii unu
cemegozo cepsepa: Hanuuue, Unmezpuposarnmvie
cpeocmea, obecneyugarowjue ciedyiowull PyHKYUoHan —
CcO30aHUe MHO20CMPAHUYHBIX Y4eOHbIX 3AHAMULL C
LCNOIb308AHUEM MEOUAKOHMEHMA PA3IUYHbIX hopmMamos,
— co30aHue Haonucel u KOMMeHmapues nogepx
BanyujenHvIX NPUIOdCeHULl, — pacno3Hasarue guayp u
pPYKONUCH020 mekcma (pyCCKull, QHeIUtCKUll sA3biKu), —
Hanuyue UHCMPYMEeHMO8 PUCOBAHUSL 2e0MEMPULECKUX
Gueyp u nunuil. Bcmpoennvie pynkyuu: — cenepamop
CYYAUHBIX YUCell, — KATbKYIAMOp, — IKPAHHASA
K1aguamypa, — maumep, — peoaKxmop MamemamuyecKux
dopmyn. InexmpoHHvle MamemamuiecKkue UHCMpPYMeHmsl.:
— YUPKYIIb, — Y2OAbHUK, — JUHEUKAd, — MPAHCNOPMUP.
\Pestcum «0enoti 00CKU» ¢ 803MONCHOCHBIO CO30AHUS
3amemox, pucoeanus, pabomsl ¢ madAUYaMu u
epachuxamu. Haruyue. Umnopm gaiinos popmamos: PDF,
\PPT, PPTX

HaumenoBanue
pasnena: "Meb6enp"

Komnaexm mebenu

\Komnnexm mebenu: 1. Cmon cknaonou wmabenupyemulii 2x
\Mecmublil 015 pasmeujenus yuauwuxcs - 6 wmyk 2. Cmon
CKAAOHOU wmabenupyemvlii 2x mecmuwiii 0Jisi pabom no
coopxe/pazbopke - 8 wmyk 3. Cmyn noopomHulil
yuenuueckuii — 12 wmyx 4. I[lygh keaopamuuiii — 6 wmyx 5.
Cmon yuumens y2n060ii ¢ nookamuou mymoboti — 1 wmyka
6. Kpecno npenooasamens — 1 wmyxa 7. [llkagh
(6epmukanvHblil) 015 XxpaneHue obopyoosanus — 1 wmyka

8. llkag yuumenvckuii (6epmukanbHulil) O0Jisl XpAHeHUs
obopyoosanus — 1 wmyka 9. Cmennadxc 01a XxpaHeHus
cymok yuawuxcs (copuzonmanvuwiti) — 1 wmyxa 10. Cmon
0J151 COpeBHOBAHUIL NO POOOMOMeEXHUKe — 2 WMYKU

Komnjiekm

1.00

HanmenoBanue

HanpasJjenus: "Kuoepeucuena u paboma c oonvuiumu Oannvimu'’

Hanmenosanue
paznena:
"ITpo¢unbHoe
obopynoBanue"

Haywnuxu
(Pabouee mecmo
obyuarowe2ocs)

Tun: nonnopaszmepuvie naknaouwie, lllmexep - 3.5 mm (Mini
jack)

wm

15.00

Hoymo6yx mun 1

Dopm-ghakmop: noymbyk, Pazmep ouazonanu: He meHee

wm

12.00
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o0opynoBaHust
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Konnu
€CTBO

(Pabouee mecmo
ooyuarowe2ocs)

15.6 orwtimos; Paspewenue sxpana: Full HD, Quad HD
wiu Ultra HD; Obwuti 00vem ycmanogienHol
onepamugHoll namamu: He meree 8 I oaim;
\MaxkcumanvHulil 06uwuti no0oepiHcusaemvlit 00vem
onepamuenou namamu. He menee 16 I'oaiim;, Obvem SSD
naxonumens: He menee 240 I'baiim; becnposoonas cés3b:
Wi-Fi; Koauuecmeo ecmpoennuix 6 kopnyc nopmos USB:
He menee 2, u3 Komopulx He menee 1 donicrno 6vims USB
eepcuu ne Hudice 3.0; Paspewenue seb-kamepul, Mnukcens:
e menee (.3, Bcmpoennwvii mukpogon, Knasuamypa c
packnaokoii u mapxuposxoii knasuws QWERTY/UI[VKEH;
\Iloo0epoicka cmanoapmos 6ecnpo8oOHOU C8A3U:
802.11a/b/g/n/ac; IIpouszeooumenvrnocms npoyeccopa
(3nauenue nokazamensa « CPU Mark» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynsmopa mvliub 8 Komniekme: od;
Yemanoenennas onepayuonnas cucmema ¢ epagpuveckum
noib308amenbCKumM uHmepgheticom, ceedeHus: 0 KOmopom
BKIIIOUEHbL 8 eOUHDIL peeCmp POCCULICKUX NPOSPAMM OIS
DIEKMPOHHBIX BLIYUCTUMETLHBIX MAWUH U 643 OAHHBIX,
Yemanognennwiti nakem oghucrhoeo npoepammHozo
0becneyeHust, COBMeCmuUMO20 € YCMAaHOBIEeHHO
ONEPAYUOHHOU CUCIEMOU, C8EOEHUsL O KOMOPOM BKII0UEHDbL
6 eOUHBLL peecmp POCCULCKUX NPOCPAMM OJisl JJIeKMPOHHbIX
BLIUUCTUMENbHBIX MAUWUH U 06A3 OAHHDBIX.

WEB-xavepa
(Pabouee mecmo
neoacoea)

\Mukpoghon. nanuuue, agmomamuyeckas poKycuposka:
Hanuuue, pazpeuieHue (6udeo) - e Hudxce 1920x1080, mun
nooxnouenus: - USB 2.0

wm

1.00

Hoymoyx Tun 1
(Pabouee mecmo
neoazoea)

Dopm-ghakmop: Hoymoyk,; Pazmep ouaconanu: He meHee
15.6 owtimos, Paspewenue sxkpana: Full HD, Quad HD
unu Ultra HD,; Obwuii 00vem ycmano81eHHoll
onepamuenoil namamu. e menee 8 I batim,
\MaxkcumanvHwlil 06uul no0depicusaemvlit 00vem
onepamuenou namamu. e menee 16 I'oaiim;, Obvem SSD
Haxonumens: He menee 240 I'baiim; becnposoonas cés3b:
Wi-Fi; Konuuecmeo ecmpoennvix 6 kopnyc nopmoe USB:
He menee 2, u3z komopulx He menee 1 dondcrno ovime USB
eepcuu He Hudice 3.0; Paspewenue éeb-kamepol, Mnukcens.:
He menee (.3; Bcmpoennwiii mukpogon; Knasuamypa c
packnaokoii u mapkupoexoii knasuw QWERTY/UIL[YKEH;
[[lo00epoicka cmanoapmos 6ecnpo8oOHOU CEA3U!
802.11a/b/g/n/ac; Ilpouzeooumenvrnocmo npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynamopa mvluub 8 KoMnieKme: od;
Yemanoenennas onepayuonnas cucmema c epaguyeckum
nonb308amenbCKumM unmepghelicom, ceedeHus: 0 Komopom
BKIIOUEHbl 8 eOUHDLL peecmp POCCULICKUX NPOSPAMM Olls
DIEKMPOHHBIX BbIYUCTUMENLHBIX MAWUH U 0a3 OGHHBIX,

Ycemanoenennwitl nakem oghucrHo2o npoepammHozo

wm

1.00
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(PBIIO)

Enunnna
U3MepeHHu
a1

Konnu
€CTBO

0becneyeHuss, COBMeCmuUMOo20 ¢ YCMaHOBNEeHHO
ONepayuUoOHHOU CUCIEMOU, C8e0eHUs O KOMOPOM BKII0UEHbL
6 eOunblll peecmp poCCUCKUX npo2pamm Oisl 2JIeKMpPOHHbIX
BLIYUCTUMENTLHBIX MAWUUH U 0A3 OAHHBIX.

HaunmeHnoBanue
paznena:
"[Ipe3eHTalinoOHHOE
obopynoBanue"

Unmepaxmuenwiil
KOMMNJIeKC ¢
BLIYUCTIUMNETbHBIM
O10KOM U
MOOUTLHBIM
KpenieHuem

\HumepakmugHbili KOMIIIEKC ¢ GbIYUCTUMENbHBIM OJIOKOM U
IMOOUTLHBIM Kpenienuem 00HCeH COOMBENCmME08ams
credyrouum mexnudeckum mpebosanuim: Pazmep
Ouazconanu: He menee 74 owimos; Paspewenue sxkpana no
copuzonmanu: He menee 3000 nukceneti: Paspewenue
bKkpana no eepmuxanu: He meree 2100 nuxcenetl,
\[loooepoicka paspewenus 3840x2160 nuxcenei (npu 60
y): 0a, Hanuuue 6cmpoerHOl akyCmuieckol CUucmembl.
0a; Konuuecmseo mouex kacanus: ne menee 20, Bvicoma
cpabamvleanus cencopa om no8epXHOCMU IKPAHA. He
Oonee 3 muniumempos, Bpems OmKauKa ceHcopa KAcamusi:
He bonee 10 munnucekyno, Becmpoennvle pynxyuu
pacnosnasanus o6vekmos kacanus: oa, Konuuecmeo
1000epocusaemMblx CmuiLyco8 0OHO8PEMEHHO: He MeHee 2;
\Bozmooichocms nooknrouenust k cemu Ethernet npo8ooubim
cnocobom: da; Bozmooxcnocms nooknouenus Kk cemu
[Ethernet 6ecnposoonvim cnocobom (Wi-Fi): oa;
\Bozmooicnocmy ucnonb308anus 1a00HU 8 Kayecmaee
uncmpymenma cmupanus: oa, Hanuuue
UHME2PUPOBAHHO20 OAMYUKA OCE8EUjeHHOCMU OJLsL
a8mMoMamuyecKko Koppekyuu ApKocmu no0C8emKu. 0d,
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedaiu uzoopadcenus
c yempoticme Ha 6aze OC Windows: oa, Hanuuue ¢pynxyuu
Oecnpo8oOHOll nepedauu U300padCeHUst ¢ YCMpPoUCms Ha
baze OC MacOS: da; Hanuuue pynkyuu 6ecnpogoonoii
nepedauu uzobpaxcenust ¢ yempoticms na o6aze OCi0S: oa;
\Hanuyue gynkyuu 6ecnpogooHou nepedayu u300paxiceHus
¢ ycmpoticms Ha b6aze OC Android: 0a; Bozmooxcnocmo
yoanenHozo ynpaenenus u Monumoputea: oa, Hanuuue
Kpennenus 6 komniekme: oa, Hanuuue cnoma na xopnyce
0J151 YCMAHOBKU OONOIHUMENbHO20 8bIYUCIUMETILHO2O
On10Kka: da; MakcumanvHulil n00depiHcusaemulil 00vem
onepamuHol Namamu OONOJTHUMENLHO2O
gbiuucCIUmMeENbHO20 ON10Ka. He meHee 8 16, Maxkcumanvhbiii
noodoepoicusaemvlii 00veM HaKkonumessi OONOJHUMETbHO2O
suluUCIUMENbHO20 ON0Ka: He menee 128 [6; Pasvem 01
NOOKIIOYeHUS OONOJIHUMENILHO20 8bIYUCIUMENLHO20 OI0KA C
KOHMAKmMamu 371eKmponumanus 8bI4UCIUMenbHo20 010Ka
oM 6CMPOEHHO20 OJIOKA NUMAHUS UHMEPAKMUBHO20
KOMNIeKCca U KOHMAaKmamu 0Jist NOOKN0YeHUs Yughposoz2o
eudeocuenana u USB 0ns nookniouenus cencopa Kacamusi:
Hanuyue; [IpouzeooumenvHocms npoyeccopa
OONONIHUMENbHO20 BbLIYUCTUMENbHO20 ON0KA (3HAYEHUe
nokazamensi «<CPU Mark» no mecmy «Desktop CPU

wm

1.00
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Performance» https://www.cpubenchmark.net/desktop.html
wiu no mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): ne menee 7000
eounuy, Paspewenue na evlxooe gudeoaoanmepa
ebIUUCIUMENbHO20 OJI0KA NpU pabome ¢ UHMEPaAKMUBHbIM
Komniexcom: He meree 3840 x 2160 nuxceneti npu 60 Iy,
\Hanuuue y 00noanumenbHo20 bl4UcIumenbHo20 010Ka
becnposoonoeo mooyis Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MaxcumanvHolil yposeHs uiyma npu pabome
OONOTHUMENbHO20 BLIYUCTUMENbHO20 baoKa: He boaee 30
0bA; Hanuuue 6 komniekme MOOUTbHO2O MEMALIULECKO2O
Kpenienus, obecneuusaroue2o 03MONCHOCHb HANOIbHOU
yCmMaHo8KY UHMEPAKMUBHO20 KOMNIEKCA, C NEPEOBUNCHOU
KoleCHOU 6A30U U 803MONCHOCIBIO (YuKcayuu Koec ois
UCKTIOYUeHUs. HeNPOU3BOTIbHO20 OBUNCEHUS,

[ Ipedycmanosnennas onepayuorHas cucmema ¢
epaguyecKum norb308amenbCKum unmepghericom,
obecneuusaowas pabomy pacnpocmpaHenHvlx
00pazo6amenbHbIX U 0OUWECUCTIEMHBIX NPULOHCEHUN.
Hanuuue; QyHkyus epaguueckoeo KOMMEHMUPOBanUsl
no6epx npousBoIbHO20 U300PANCEHUS, 8 MOM HYUCIe OM
usuyecKu nOOKIIOUEHHO20 UCTOYHUKA BUOEOCUSHANA:
Hanuuue, nmezspuposannwlli 8 no1b308amenbCKull
unmepghetic PyHKYUOHaN npocCmMompa u pabomol ¢
Gavinamu ocnosnwvlx popmamos ¢ USB- nakonumeneii unu
cemegozo cepeepa: nanudue, Mumezpuposanmvie
cpeocmea, obecneuusarowue cieoyiowull GYHKYuoHai: —
C030aHUe MHO20CMPAHUYHBIX Y4eOHbIX 3aHAMULL C
UCNONIL30BAHUEM MEOUAKOHMEHMA PA3TUYHBIX (POPMAmos,
— co30aHue Haonucel u KOMMeHmapues nogepx
BanyujenHvIX NPUIodCeHULl, — pacno3Haearue guayp u
PYKONUCHO20 meKcma (pyccKuil, AHeIULCKULL sA3b1KU), —
Hanuyue UHCMPYMEHMO8 PUCOBAHUSL 2e0MEMPULECKUX
Gueyp u runuil. Bcmpoennvie pynkyuu: — 2enepamop
CLYYAUHBIX YlUcell, — KATbKYIAMOp, — IKPAHHASA
K1aguamypa, — maimep, — peoaKxmop MamemamuyecKux
dopmyn. nexmpoHHvle Mamemamuieckue UHCMpPYMeHmbl:
— YUPKYIIb, — Y2ONbHUK, — JUHEUKd, — MPAHCNOPMUP.
\Peoicum «Oenotl 00CKUY ¢ 803MONCHOCMBIO CO30AHUSL
3amemox, pucogarus, pabomsl ¢ madbAUYAMU U
epagpuxamu. Hanuuue. Mmnopm ghaiinoe popmamos: PDF,
\PPT, PPTX

HanmeHnoBaHue
paznena:

" JlonoTHUTENBHOE
obopynoBanue"

Yuebnas u
mMemoouueckas
iumepamypa

V[n1s1 peanusayuu o6pazo8amenbHuIX NPOSPAMM, KOI-80 KHUS
6 komniexkme - 1 wm.

Komnjekm

1.00

Komnnexm rkabeneii
U nepexoOHUK08

Cemesgotl punomp Ha S pozemox, OIUHOU He MeHee S M. - 5
wm. Cemesoti punomp Ha S pozemox, ONUHOU He MeHee 3

m. -5 wm.

Komnjekm

1.00
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HaumenoBanmue Ennnuuna
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
Qnunuapm
\MaeHumHo- \Pazmep pabouetl ooracmu: ne menee 700x1000 mm, mun um 1.00
MapkepHblll Ha onopul: mpenoza
mpenozce
[ocka mazHumHo-
WmapkepHas Tun: nonumephas, cyxocmupaemas wm 1.00
HacmeHHasl
HaunmeHnoBanue
4 n n
paznena: "Mebenb
\Komnnexm mebdenu: 1. Cmon cknaoHnou wmabenupyemwiii 2x
Mecmublil 0151 pazmewjenuss yyawuxcs - 6 wmyk 2. Cmyn
nosopommulil yyenuuweckuii — 12 wmyx 3. Ilygh
Kommnexm sieben Keaopamuwiii — 6 wmyk 4. Cmon yyumens yeno6ot ¢ commiexm 1.00
nookamuou mymooiu — 1 wmyka 5. Kpecio npenooasamens
— [ wmyka 6. [llxagh yuumenvckuti (6epmukanbHwlil) 015
xpanenus obopyoosanus — 1 wmyka 7. Cmennaxic 0ns
Xpanenus cymox yuawuxcs (copuzonmanvruli) — 1 wmyka
HaunmeHnoBanue HanipaBJyenus: ""Anzopummuxa u nozuxa"
HanmenoBanne
1 [|pasmena:
"I[TpodunsHOE
obopynoBanue"
?g;y gg Zggilwecmo T unk noanopasmepHule Hakiaouole, Llmekep - 3.5 mm (Mini un 15.00
ooyuarowe2ocs) jack)
Dopm-ghakmop: nHoymoyk,; Pazmep ouaconanu: He meHee
15.6 owtimos, Paspewenue sxkpana: Full HD, Quad HD
wiu Ultra HD; O6wuii o6vem yemanosnennoi
onepamuenou namamu. He menee 8 I batim,
\MaxkcumanvHwlil 06uuli no0oepicusaemvlit 00vem
onepamuenou namamu. He menee 16 I'oaiim;, Obvem SSD
Haxonumens. ne menee 240 I'batim; becnposooHnas ces3b:
Wi-Fi; Konuuecmeo ecmpoennvix 6 kopnyc nopmoe USB:
He Menee 2, u3 komopwix He menee 1 donicrno 6vims USB
eepcuu He Huoice 3.0; Paspewenue éeb-kamepol, Mnukcens.:
He menee 0.3, Bcmpoennwiii mukpogon, Knasuamypa c
packnaoxoii u mapxuposxoii knasuuws QWERTY/UI]YKEH:;
Hoymo6yk Tun 1 [[loooepoicka cmanoapmog 6ecnpo8ooHol C843U.
(Pabouee mecmo  802.11a/b/g/n/ac; Ilpoussooumenvrnocms npoyeccopa wm 12.00
obyuatowezocs)  |(3uauenue noxazamens « CPU Marky» no mecmy «Laptop &

Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eduHuL;; Hanuuue MARUNYTIAMOPA MblULb 6 KOMNJIEKme. da,‘
Yemanosnennasn onepayuorHas cucmema ¢ epaqbuqecmm
101b306AMETbCKUM MHmep¢€lZCOM, CG‘@@@HZ/[}Z O KOmopom
BKIIIOYEHDBL 8 €OUHBLU peeCmp POCCULICKUX RPOSPAMM OJisL
DJIEKMPOHHbLX BbIYUCTIUMEIbHBIX MAUUH U bas ()aHHle,'
Yemanosnenuwiii nakem oghucnozo npoepammnozo
06ecnequuﬂ, coemecmumoco CyCl’I’laHOBﬂeHHOZZ
OnepalxﬂlOHHOﬁ CMCmeMOZZ, ceeoerus o KOmopom 6KJIHO4Y€Hbl
6 eOUHbLIL peecmp POCCULCKUX NPOSPAMM OISl JIeKIMPOHHBIX
BLIYUCTUMENIbHBIX MAWUH U OA3 OAHHBIX.
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HaumenoBanmue Ennnuuna
KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPUCTUKHU Koanu
Ne i/ obopynoBaHus (PBIIO) usmepenu .o
(PBITIO) |
WEB-kavepa W don: b .
(PaBouee yecmo UKpoon. Hanuuue, agMomMamuieckas )oKycuposKa. um 1.00
neoacoea) rane
Dopm-ghakmop: Hoymbyk,; Pazmep ouaconanu: He meHee
15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD,; Obwuii 00vem ycmano8ieHHot
onepamugHoll namamu: He meree 8 I oaim;
\MaxkcumanvHulil 06uwuti no0oepiHcusaemvlit 00vem
onepamuenou namamu. He menee 16 I'oaiim;, Obvem SSD
naxonumens: He menee 240 I'baiim; becnposoonas cés3b:
Wi-Fi; Koauuecmeo ecmpoennuix 6 kopnyc nopmos USB:
He menee 2, uz komopwix He meHee 1 doncno 6vims USB
eepcuu ne Hudice 3.0; Paspewenue seb-kamepul, Mnukcens:
e menee (.3, Becmpoennwii mukpogon,; Knasuamypa c
packnaokoii u mapxuposxoii knasuws QWERTY/UIVKEH;
Hoymoyx Tun 1 |[loooepocka cmanoapmos 6ecnpo8ooHOll C853U:
(Pabouee mecmo  802.11a/b/g/n/ac; Ipoussooumenvrnocms npoyeccopa wm 1.00
neoacoea) (3nauenue nokazamens « CPU Marky» no mecmy «Laptop &
Portable CPU Performance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunynamopa mvluiv 8 KOMHIeKme: 0a;
Yemanosnennas onepayuonnas cucmema c epaguveckum
1n01b3068aMeNbCKUM UHMeEDPheticoM, c8edeHUs O KOMOPOM
BKIIIOYEHDL 8 €OUHDBLU peeCmp POCCULICKUX NPOSPAMM OJisL
91eKMPOHHBIX BLIYUCTIUMETbHBIX MAWUH U 043 OAHHBIX,
Yemanosnennwiii nakem oghucnozo npoepammmozo
0becneuenuss, COBMeCmMuUMOo20 ¢ YCMaHOBILEeHHOU
onepayuoHHOl cUCmeMol, C8e0eHUs O KOMOPOM BKIIOUeHbl
6 eOUHbLlL peecmp poCCUUCKUX NPOSPAMM OJisl 2JIeKIMPOHHBIX
BLIUUCTUMENbHBIX MAUUH U A3 OAHHDIX.
HanmenoBanue
2 Pasz[ena:
[Ipe3enTaronnoe
obopynoBanue"
\HnmepaxkmugHblil KOMNIEKC ¢ 8bIYUCTUMETbHBIM OJIOKOM U
MOOUTbHBIM KpenienueMm 00HCeH COOMBEnCcme08ams
cedyrouwum mexHuyeckum mpebosanusim: Pasmep
Ouazonanu: e menee 74 owtimos; Pazpewienue 3kpana no
copuzonmanu: ne menee 3000 nuxceneui: Pazpewenue
bKkpana no eepmuxanu.: ne menee 2100 nuxceneu,
Unmepaxmusnovui  |[loooepocka pazpewrenus 3840x2160 nuxceneti (npu 60
KOMNIeKC ¢ ['y): 0a; Hanuuue 6cmpoennoti akycmuyeckou cucmemvl.
gvluuciumenvHuolM (0a; Konuuecmeo mouex xacanus. ne menee 20, Bvicoma 1.00
b10KOM U cpabamvleanus ceHcopa om NO8ePXHOCMU IKPAHA. He wm '
MOOUTLHBIM Oonee 3 munnumempos,; Bpems omrkiuka cencopa Kacanus:
KpennieHuem He 6onee 10 munnucekyno, Becmpoennvie ghynkyuu

pacnosznasanusi 00vekmos kacanus: oa, Koaruwecmeso
n000EPHCUBACMBIX CIMULYCO8 OOHOBPEMEHHO. He MeHee 2;
\Bozmooicnocms nooxnrouenus k cemu Ethernet npogoornwvim
cnocobom: 0a; Bozmooichocms nooxknouenus k cemu
\Ethernet 6becnpogoonuvim cnocobom (Wi-Fi): oa;
\BO3MOMNCHOCTb UCNONIL306AHUSL IAOOHU 8 KAUeCmae
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uncmpymenma cmupanus. oa; Hanuuue
UHME2PUPOBAHHO20 OAMYUUKA OCEEUeHHOCTNU OJIsL
aemomamuueckou Koppexkyuu ApKocmu nooceemku. 0d,
\Hanuuue ¢ynxkyuu 6ecnposoonoii nepedadu uzoopadcenus
¢ ycmpoticms nHa baze OC Windows: oa; Hanuuue ¢hynkyuu
becnpo8oOHOll nepedauu U300padCeHus ¢ YCmpoucmes Ha
oaze OC MacOSS: oa; Hanuuue ¢hynxyuu 6ecnposooHotl
nepedauu uzobpasicenust ¢ ycmpoticmes na 6aze OC10S: oa;
\Hanuuue ¢ynxkyuu 6ecnposoonoil nepedadu uzoopadcenus
c yempoticms na 6aze OC Android: 0a; Bozmooicnocms
yoanennoeo ynpasnenus u monumopumea: oa, Hamuue
Kpennenus 6 komniekme: oa, Hanuuue cnoma na xopnyce
0/15 YCMAHOBKU OONOJIHUMENbHO20 8bIYUCTUMETbHO2O
Onoka: 0a; MaxkcumanbHwulli no0Oepaicusaemulil 00vem
onepamuHol namamu OONOIHUMENLHO2O
gbluUCIUMENbHO20 ONI0Ka. He meHee 8 16, Makcumanohbiii
nooodepaicusaemvlii 00vem Hakonumensi OONOJHUMETbHO2O
gbluUCIUMENbHO20 ON10Ka. He meHee 128 16, Pasvem ona
nOOKII0UeHUS OONOTHUMENBHO2O BbIMUCTUMENLHO20 OJIOKA C
KOHMAKMamu 371eKmponumanus 8bI4UCIUMENbHO20 O0KA
0m 6CMPOEHH020 OI0KA NUMAHUSL UHMEPAKMUBHO20
KOMNIeKCa U KOHMAaKmamu OJist NOOKNI0YeHUs Yugphpoeo2o
suoeocucrana u USB 01151 noOKIOueHuss CeHcopa Kacamus:
nanuuue; Ilpouzsooumenvnocms npoyeccopa
OONONTHUMENbHO20 BLIYUCTUMENbHO20 DI0KA (3HAUeHUe
noxazamens « CPU Marky no mecmy «Desktop CPU
Performance» https://www.cpubenchmark.net/desktop.html
unu no mecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html): #e menee 7000
eounuy, Paspewenue na evlxode gudeoaoanmepa
gbluUCIUMENbHO20 OI0KA Npu pabome ¢ UHMEPAKMUBHBIM
Komniexcom: He menee 3840 x 2160 nuxceneti npu 60 Iy,
\Hanuyue y 00noiHumenbHo20 8bl4UcIumenbHo20 010Ka
becnposoonozo mooyna Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\MaxcumanvHblil yposeHs uiyma npu pabome
O0ONONHUMENbHO20 8bIYUCTUMENbHO20 ONI0KA: He 6oee 3()
0bA; Hanuuue 6 xomniexme MoOUTbHO20 MEMALIUYECKO2O
Kpenienus, obecneuusaroue2o 803MOICHOCHb HANOIbHOU
yCmaHo8KY UHMEPAKMUBHO20 KOMNIEKCA, C NePeO8UINCHOU
KOJleCHOU 0a301 U B03MONCHOCIbIO (huKcayuu Koec 01
UCKTIOYUeHUs. HeNPOU3ZBOIbHO20 OBUINCEHUS,

[ IpedycmarosneHnas onepayuorHas cucmema ¢
epaghuyeckum norvb3o08amenbCKum unmepghericom,
obecneuusaowas pabomy pacnpocmpaHeHHvlx
00pazo06amenbHbIX U 0OUECUCTIEMHBIX NPULONCEHUNL.
Hanuuue, Qynkyus epaghuuecko2o KOMMEHMUPOSaAHUs
nosepx NPouU3B0ALHO2O U300PANCEHU, 8 MOM YUCTLe OM
puzuuecku NOOKIIOUEHHO20 UCIMOYHUKA BUOEOCUSHANA:
Hanuuue, nmezpuposanHulii 8 Noab308amMeNbCKUll
unmepeiic hyHKyuoHan npocmompa u pabomaol ¢
Gatinamu ocnosnvix popmamos ¢ USB- naxonumenet unu

ceneeoco cepeepa. Hajaudue, HHmeZpMPOGCZHHble
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cpedcmaa, obecneuugarougue ciedViouull yHKYUOHAN: —
coz0anue MHO20CMPAHUYHBIX YUeOHbIX 3aHAMULL C
LUCNONb308AHUEM MEOUAKOHMEHMA PA3IUYHBIX (hopMamos,
— co30aHue Haonucel u KOMMEeHmMapues nogepx
BanyujenHvlX NPUI0dCeHULl, — pAacno3Hasanue Quayp u
PYKONUCHO20 meKkcma (PyCCKUll, QHeIUNCKUL A3bIKU), —
Hanuyue UHCMpYMeHmo8 pUco8anusl 2e0MempudecKux
Queyp u runul. Bempoennvle oynkyuu: — 2enepamop
CYYAUHBIX YUCell, — KATbKYIAMOp, — IKPAHHASA
K1aguamypa, — maumep, — peoaKxmop MamemamuyecKux
dopmyn. InekmpoHHvle Mamemamuieckue UHCMpPYMeHmol.:
— YUPKYTIb, — Y2OAbHUK, — JUHEUKAd, — MPAHCNOPMUP.
\Pestcum «0enoii 00CKU» ¢ 803MONCHOCMbIO CO30AHUS
3amMemox, pucoeanus, pabomsl ¢ madIUYAMU U
epachuxamu. Hanuyue. Umnopm gaiinos popmamos: PDF,
\PPT, PPTX
HaunmenoBanue
3 €a3nena:
JlonosHUTENBHOE
obopynoBanue"
Komnnexm
rkomnaekmyrowux u |Kapmpuooc, cosmecmumolii c M@V u3z nanpasnenus - 1 commiexml 1.00
[pacxooHwvIx wm
Mamepuanog
Yuebnas u
emodueckas /[ns1 peanusayuu 06pazo8amenbHuIX NPOSPAMM, KON-80 KHUS commaexm| 1.00
6 komnaekme - 1 wm.
iumepamypa
mem%mkmkMﬂCkmamﬁ¢w?mpHa5pawmmg&mmMHeyaweSMnS
wm. Cemesoil punomp na S pozemox, onunou He menee 3 |komnaexkm| 1.00
U nepexoOHUK08
. - 5 wm.
Dnunuapm
MacHUmMHO- \Paszmep paboueti ooracmu: ne menee 700x1000 mm, mun um 1.00
\MapkepHblll Ha onopul: mperoza
mpenoze
[ocka macHumuo-
\mapkepHas Tun: nonumepHas, cyxocmupaemas wm 1.00
HacmeHHast
4 HaumenoBanue
paznena: "Mebens"
\Komnnexm mebenu: 1. Cmon cknaonou wumabenupyemviii 2x
Wmecmublil 0118 pazmewjenus yyawuxcs - 6 wmyk 2. Cmyn
nosopomuulil yuenuyeckuti — 12 wmyx 3. Ilygh
Konmiexm meben KGQOPQMHE)VZL? -6 umyx 4. Cmon yuumens y2nosoti c commiexm 1.00
nookamuou mymoou — 1 wmyxa 5. Kpecno npenooasamens
— 1 wmyxa 6. [lIkag yuumenvckuii (6epmuranbHulii) Oist
xpanenus obopyodosanusn — 1 wmyka 7. Cmennadxic 0ns
Xpanenus cymok yuawuxcs (copuzonmanvusiti) — 1L wmyxa
HaumenoBanue HanpasJjenus: "Ilpocpammuposanue na azvike Java'
Hanmenosanne
1 €a3neﬂa:
[Tpo¢unsroe

obopynoBanue"
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HaumeHnoBanue
paznena:
"[Ipe3eHTalinoOHHOE
obopynoBanue"

HaumenoBanue
paznena:

" JlonoTHUTETBbHOE
obopynoBanue"

HaunmenoBanue
paznena: "Meb6ennb"

HaumenoBanue HanpaBJjenusi: "Pazpadomka eupmyanvhoii u 00noJIHEHHOU PeaibHOCHU

44

HaunmeHnoBanue
paziena:
"[Ipe3eHTalimoHHOE
obopynoBanue"

HanmenoBanue
pasnena:

" JlOMOJIHUTEILHOE
obopynoBanue"

HaumeHnoBanue
paznena: "Meb6enp"

HanmenoBanne
paznena:
"I[IpodunsHOE
obopynoBanue"

HaumenoBanue nanpasaenusi: ""Ilepconan"”

HanmenoBanue
pazena:
"KomnsroTepHoe
obopynoBanue"

HanmenoBanue
pasnena:

" JlomOJIHUTEILHOE
obopynoBanue"

HanmenoBanue

pasnena: "Meb6enp"
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