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00 yTBep:kIeHHH NepedyHs 000pyAoBaHHsA (MH(PPaCTPYKTYpPHOIO
JINCTA) /ISl CO3AAHHS U (PYHKLHOHNPOBAHHSA LEHTPA HH(PPOBOro
oopasoBanus netei «IT-ky6» Ha TeppuTopun Maraganckoi oéacTu

B 2024 roay

B 1mensx pealM3allid Ha TeppUTOpuH MaragaHckoit obiactu
MEpPOTIPUATHSA 1o OCHAaIIEHUIO 00pazoBaTeNnbHBIX opraHu3anui
000pyIOBaHUEM, pACXOAHBIMU MaTepuanaMH, CpeACTBaMHM OOy4YeHHs MpH
CO3JJaHHM LIEHTPOB IM(ppoBoro obpazoBanus aereit «IT-kyb6» (enepansHOro
npoekta «[ludpoBas oOpasoBaTelnbHas cpefa» HALMOHAIBHOIO IIPOEKTa
«O0bpazoranue» B 2024 rony, npHKa3bIBal0:

1. YTBepauTh mepedeHs 000pynoBaHus (MHPPaCTPyKTYPHBIH JIUCT) s
co3manus U QyHKIIMOHUPOBaHUS lIeHTpa LHudpoBoro obpasosanus aerei «IT-
Kyo» B 2024 rony, coriacHO NpUIIOKEHH.

2. KoHTpoiib 3a UCIIOJHEHHEM PUKa3a OCTABIAO 3a COOOI.

Munuctp | A. B. lypxHo
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HNHdpacTpyKTypHBIH JHCT
HaunmeHnoBanue
Ne Kparkne npuMepHble TeXHHYECKHE Ennaunna
n/o BOPYIDE xapakrTepucruku (PBITIO) H3Me EH“ﬂKounquTBO
(PBIIO) DAETED P
HanmenoBanne Hanpasjaenusn: "Ipozpammuposanue poéomos”
HaumeHoBaHue
| [pasnena:
" JIonoaHUTEIbHOE
obopynopaHue"

Dnunvapm MazHumHo-

Pazmep pabouen obaracmu: ne menee 700x1000

OA0KOM U MOOUTLHBIM
KpenieHuem

Konuuecmgo nodoepicusaemvix CIMuiycos
00HOBpeMeHHO: He menee 2; Bosmodcnocmb
nooxmoyenusn k cemu Ethernet npoeoonsim
cnocobom: da; Bozmoscnoems nookouenus k
cemu Ethernet 6ecnpogoonsim cnocobom (Wi-
Fi): 0a; BoamojcHocms UCNOb306AHUSA TAOOHU
8 Kauecmee UHCMPYMEHMa CIUpanua: oa;
Hanuuue unmezpupoganio20 0aniuxa
oceeueHHoCmY 015 A8MOMAMU4ecKol
Koppekyuu apkocmu nooceemku. oa; Hanuyue
(hyHkyuu becnposoOHOl nepeoaiu
uzobpadicenus ¢ yempoticme na 6ase OC
Windows: 0a; Hanuuue gpyHkyuu 6ecnpo6ooHoi

MApKepHblil HA wm 1.00
MM, MUN ONOPbL: MPeHo2d
mpenoze
Hocka maznumno-
Tun: noaumepHas, Cyxocmupaemast wm 1.00
MapKepHAas HAcCmeHHas
HanmeHoBaHue
2 n n
aznena: "Mebenp
Vyebuan metenv: Cmon - 12 wm., Cmyn - 12
wim, Bepemar — luim. Mebenw 0na nedazoza:
Komniexm mebenu wm 1.00
Cmon - 1 wm., Cmyn - 1 wm., Tymba - 1 wm.
Cucmempol xpanenua: Illxkag - 2 wm.
HaumeHoBaHHe
3 pasnena:
"[IpezeHTaLMOHHOE
lobopynoBanue"
Pazmep ouaeonanu: He menee 74 010UM08;
\Paspewenue sKkpana no 20pU3OHMANL. He MeHee
3000 nuxceneii.: Pazpewenue sxpana no
eepmuxanu: ne menee 2100 nuxceneii;
[[Todoepacka paspeutenus 3840x2160 nuxcenei
(npu 60 I'y): oa;, Hanuvue ecmpoennou
akycmuueckou cucmemst. oa, Konmecmeo
mouex xacanus.: ne menee 20); Boicoma
cpabamuléanus ceHcopa om NOBEPXHOCIU
brpana: He bonee 3 muniumempos, Bpews
v omknuxa cencopa xacanus: ne oonee 10
HumepaxmugHolil
vuanucekyHo; Bempoennvie Qynkyuu
KOMAAEKC C
pacnosnasanus 00veKMos KACanuA. od;
BHIYUCIUMETLHBIM wm 1.00




/o

HanmenoBanne
obopyaoBaHusn
(PBIIO)

Kparkue npuMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Eannuna
H3MepeHHUs

OJIHYECTBO)

nepedauu uzoopadiceHusa ¢ yempoiicms na base
OC MacOS: oa; Hanuuue ¢pynxyuu
becnposodHoll nepedauu uzeopadicenus ¢
vempoiicme na 6aze OC i0S: oa; Hanuvue

@ yuryuu becnpogoonoil nepedadil
wz06paxcenus ¢ yempoiicme na 6ase OC
Android: 0a; Bosmoocnocme yoaneHHo20
yhpaenenus u monumopunea: oa; Hanuyue
Kkpenienus 8 komniexme: oa; Hamnuvue cioma
Ha Kopryce OISt yCMAaHo8KY OONOIHUMETbHO0
euIYUCIUMENbHO20 O10Ka: 0a; Makcumansislil
no0OepocUsaemulll 00beM OnepamusHol
naMIMU OONOAHUMETBHOZO GbIYUCIUMEIbHO20
broxa: ne menee 8 I'o; Makcumanvnuiil
noodepoicusaemMulil 06veM HaKORUMeNA
OOROIHUMENBHO20 BLINUCTUMENLHO20 DNI0OKA: He
venee 128 10; Pazvem 01 nOOKMOYeHUA
QOROIHUMENBHO20 GLINUCIUMETbHO20 OII0KA C
KOHmMAaKmamy 31eKIMponUmanus
BbIYUCIUMENTLHO20 OJIOKA OM 6CIMPOEHHO20
b0KG RUMAaHUsE UHMEPAKMUBHOZ0 KOMAJIEKCA U
KOHmMaKmamu 0151 ROOKMOYeHUs Yuppoeoo
suoeocuenana u USB dus nodiumouenus cencopa
wacanus: Hanuuue; TlpouzeooumenvHocme
npoyeccopa 0ONOIHUMENbHO20
euIuUCIUmMENbHO20 D0KA (3HAYEeHUe
noxazamens «CPU Marky no mecmy «Desktop
CPU Perfomancey
https://www.cpubenchmark.net/desktop.html unu
no mecmy «Laptop & Portable CPU
Performance»
htips://www.cpubenchmark.net/laptop.html): ne
venee 7000 eounuy, Paspewenue na evixooe
6uUOe0aOaNMEPa BLIYUCIUMENBHO20 OI0KA NPU
pabome ¢ UHMEPAKMUSHBIM KOMIIEKCOM: He
wmenee 3840 x 2160 nuxceneii npu 60 I'y;
[Hanuuue y dononHumenbHo2o
ebIuUCaUMENbHO20 DIOKA HECNPOBOOHO20
mooyna Wi-Fi ne nuoice 802.11a/b/g/n/ac;
MaxcumansHelil yposeHs wyma npu pabome
OONOTHUMENBHO20 BLINUCTUNEBHO20 0JI0KA: He
6onee 30 0bA; Haruuue 6 komniexme
MOBUNBHO20 MEMANIUYECKO20 KPENTEHUA,
0becneyusaiowyez0 03MONCHOCHb HANOILHOU
VCmanoeKky UHMePaKmueHo20 KOMRIEKCA, ¢
nepedsudicHol konecHoll bazou u

803 MODICHOCIBIO PUKCayUY KoNec O
UCKIIOYEHUSL HeNPOU3GOTIBHO20 OBUNCCHUS,
[Ipedycmano6nenHaa OnepayuUoRHas CUcmema ¢
epaghuyeckum nob306amMeNbCKUM
unmepdpeticom, obecnevusaiowjas pabomy
pachpocmpanentslx 00pazoeamebHbIX U
l06UyecucmeMHbIX NPUIOJCEHUN. HaIuuue,




n/mo

HaunmeHnoBanue
obopyaoBaHUA
(PBI1O)

Kparkune npuMepHble TEXHHYECKHE
xapakrepucruku (PBIIO)

Eannuna
H3MepeHHs

OJIHYIECTBO|

DyHKYUA 2paAUUecKo20 KOMMEHMUPOBAHUS
nOGEPX NPOUIGONLHO20 U300PAICEHUS, 8 MOM
yucie om QuauYecKu ROOKINOYEHHO20
UCTHOYHUKA UOCOCUZHANA. HATUYUE,
Hnmezpuposannblii 6 n0Ab306amMebCKull
unmepdgetic yHKYUoOHAN npoCMOmpa u pabomel
c ghatinamu ocrosHwix opmamos ¢ USB-
HaKonumenei Wiy cemego20 cepeepa. Haauvue,
\Humezpuposanusie cpedcmsa,
obecnevugaloufue creoyouull QyHKYuonan —
cO30aHUe MHO20CMPAHUYHBIX YY4eOHBIX 3aHAMULL
iC UCHONL306AHUEM MEOUAKOHIMEHMA PA3TUYHBLX
Ghopmamos, — cozdanue naonuceii u
KOMMeHmapues noGepx 3anyujeHHusIX
HPUNONCEHU, — PACNO3HAGaHUe (uzyp u
PYKONUCHO20 meKcma (pycckuil, an2AuicKuil
F3BIKIU), — HATUYUE UHCMPYMEHMO8 PUCOBAHUSA
ceomempuueckux ueyp u munuil. Bempoennvie
DyHKYUU: — 2eHepamop CAYAUHbIX YUCeN, —
KQIbKYAAMOp, — SKPANHAs Kiasuamypa, —
maiimep, — peoaxkmop MamemMamuyeckux
hopmyn. Dnexmponnsie mamemamuyecxue
UHCIMPYMEHMbL., — YUDKYilb, — V2OTbHUK, —
ltunelika, — mpancnopmup. Pedcum «6enoi
0OCKUY C 603MOICHOCHBIO CO30ANUA 3AMEMOK,
pucoeanus, pabomut ¢ mabauyamu u
epauxamu: nanuyue. Hmnopm ¢haiinos
dopmamos: PDF, PPT, PPTX

HanmeHoBaHHe
paznena: "l[lpodunsHoe
obopynosanue”

Hemuvipexocegoil
poOOM - MAHURYAAMOP
Cc MOOYIbHBIMU
CMEHHBIMU HACAOKaMU

Vuebnwrii pobom-manunynamop npednasnayen
0151 0CE60CHUS OOYHAIOUJUMUCS OCHOB
pobomomexnuxu, 015 ROO20MOBKY
00yHaIoUUXCS K BHEOPEHUIO U ROCIE0YIOUjeMy
HCHOTL306AHUIO POOOINOE 8 NPOMBIULIEHHOM
npouzsoocmee. Konuvecmso oceti poboma
wanunynsmopa - yvemuipe. llepemeuyenue
UHCIMPYMEHMA 8 NPOCMPAHCMEEe NO MPeM 0CAM
OONINCHO YRPAGIAMBCA WAL0GLIMU
Oeuzamenamu. Hanpsaxcenue nUmanus udazoebix
Osueameneti e 6onee 12 B. Cepsodsuzamens
yemeepmoil ocu 00nceH obecneyusams
nogopom uncmpymenma. Yzon nogopoma
MAHUNYIsimopa Hd OCHOBAHUU BOKPYe
eepmuxaneroli ocu ne menee 180 epaoycos. s
onpedenenus NONONCEHUS MAHUNYIAMOPA RPU
HOGOPOME GOKPY2 GEPMUKAIbHOL OCU O0JIJNCEH
ucnonb30eamuces onKoodep. Yeon nosopoma
zaonezo nievwa manunyismopa He menee 90
epadycog. Yeon nosopoma nepednezo nieva
manunyismopa ne menee 100 epadycos. [na

lonpedenenus RON0JICeHUA 3A0HE20 U NEPEOHEL0

um

1.00




n/m

HanMeHoBaHue
oGopyaoBaHus
(PBI1OQ)

Kparkne npaMepHbIe TeXHHYECKHE
xapakrepucruku (PBIIO)

Ennnuna

H3MepeHHs

KoJiHuecTBO

ey MAHURYISMOPA O0AHCEH UCHOTB308AMbCA
eupockon. Yeon nosopoma no wemeepmou ocu
ne menee 180 epadycos. Jonrxcna buims
8O3MOACHOCTIL OCHAWEHUS CMEHHBIMU
Hacadkamu (Hanpumep, Oepicamens
Kapanoawia unu gpromacmepad, nPUCOCKd ¢
cepsodsuzamenem, Mexauu4ecKoe 3axeamHoe
VCIMPOUCmEo ¢ cepaoosuzamenem, yCmpoucmeo
015 1a3epHOtl 2pagupoeKU Wil YCmpoucmeo Ois
3D-nevamu). Munumanvras KoMnaekmayust
CMeHHbIMU HACAOKAMU: NHEEMAMUYECKUll
Baxeam (MPUCOCKQ), MEXAHUYECKUT 3aX6AM,
Hacaoka depicamens Ol
Kapanoawa/Mapkepa/pyuKu, Hacaoka
MepexoOHUK 01 KPenieHUus COBMeCUMbLX
KOHCIMPYKMUGHBIX Oemaiieli U KOHCMPYKYUl,
nacadka nazeproil 2pasuposku, Hacaoka 3D-
nevamu (01 pabomel ¢ naacmuxom PLA ¢
Ouamempom Humu 1,75 mm). Jonowcen dbrme
ocHaujen cepeonpusoooM ons
HHEGMAMUYECKO20 U MEXAHUYECKO20 3aX6amos,
l0becneyusaOWUM 8paNjeHue 3ax6a4eHn020
l06BeKxma 60 8pems nepeMeujeHuss, ROGOPom
nepemenjaemo2o 00bexma 60Kpye
sepmurxanvHol ocu. s obecnewenus
DYHKYUOHUPOBAH U NHEEMAMUYECKO20 3AX6aAMd
Qonicen Hvlmb OCHAaUfeH 6CMPOEHHOU 8 KOPHYC
manunyaamopa nomnoiu. Jonowna berme
BO3MONCHOCH HOOKNIOYeH U OONOJHUMEIbHBIX
yempoucme (Hanpumep, mpancnopmepad, peivca
0151 nepemewyenus poboma, nyibma ynpasieHus
muna OHCOUCMUK, Kamepbl MAUUHHO20 3PEHUS,
onmuyeckozo Oamuuxa, Mooyis 6ecnpoeooH020
Vocmyna). Pobom-manunyiamop 0oniceH
obecnevusams nepemeujeHue HacaoKku 6
npocmpancmee, aKkmusayulo Hacaoku,
BO3MOIICHOCT NOTYYEHUSA CUSHANI08 O Kamepbl
U OAMUUK0B, B03MONCHOCHL YNPAGREHUS
QonoanumensHbIMuU yempoticmeamu. Mamepuan
kopnyca — amomunuil. Juavemp paboueti 30Hbl
(De3 yuema HABECHO20 UHCMPYMENMA U
uemeepmoti ocu) e menee 350 mm. Humepgeiic
nooxmouenus — USB. [Jonowcen umems
603MOJICHOCL ABMOHOMHOU pabomel u
eHewne2o ynpasnenus. [lna enewinezo
ynpasienus 0onvicen Oblms NPeoycCMOmpeH
nyibm, nodkauaemvlil kK pobonty no Bluetooth.
Vinpasasiowuti konmpoanep 0oaxicen Ovimo
coemecmum co cpedoti Arduino. ¥Ynpaseaaowgui
KOHmMpOLIEp coBMecnum co cpedoil
npozpammuposanus Scratch u a3vikom
npozpammuposanus C. Jomicen obecneyusams

1n0GOPON RO NEPELIM MPEM OCAM 6 3A0AHHbLU




n/n

HaumenoBaHHe

0bopya0OBaHHA
(PBIIO)

KpaTkne npumepHbie TeXHHYECKHE
xapakrepucTuxu (PBIIO)

Exnanna
H3MepeHHs

OJIHYECTBO

V2o u Ha 3a0anmblil Y201, NOSOPOH HO
uemsepmou 0Cu Ha 3a0aHHbLI Y20.l, OBUNCEHUE 6
rkoopounamul X, Y, Z, nepemewjenue na
sadanHnoe paccmosHue no koopounamam X, ¥,
7, nepedayy OaHHBIX 0 MEKYIeM NONONCEHUU
Venoe, nepedaiy OaHHBIX 0 MEKYUIUX
KoopOurnamax uncmpymenma. Jfonicen
noodeparcusamy nepemelenue 8 OeKapmosbix
KoopOuHamax u y2a1ax nogopoma ocet, ¢
BaOaHHOU CKOPOCHTLIO U yekopenuem. Tunvl
nepemewgeruil 8 OeKapmosslx KOOPOUHAMAX.
OsuUdCeHEe O MPAEKMOPUY, OBUICEHUE RO
nPAMOLL MedicOy 08YMA MOYKAMU,
nepenpeieusane u3 MoyKy U MoKy (nepeHoc
o6wexma). Kopnyc donicen Ovime 6

Bauuye HHOM UCHONHEHUE (KIACCa He HUice
P20).

CoJ1 HOBOPOMHbBIL OIS
3D cranepa

\losopommerii cmon 014 3D ckanuposanus u
domocvemxu Jfuamemp nogopomno2o cmona He
wenee 600 mm Maxkcumanvrnas ocesasn Hazpy3ka
Ha nosopomnuwiii cmon He menee 150 ke
\MunumaneHblll Waz HOBOPOMA He MeHee
Iepaoyc Ynpaenenue no USB: nanuuue
Vnpaenenue no Wi-fi: nanuuue 3adanue yena
MOGOPOMA ONs KANCO020 WA2A. HANUYUE
Badanue epemeHu NAY3bl MEAHCOY WALAMU:
nanuuue 3adanue pemMeHu 3a0epicK nepeo
cmapmom: Hanudue Pezynuposxa ckopocmu
epaugenus; nanuyue Pegepc epawenus: Hanuyue
\Memannuveckui kopnye nanuyue llmamus oas
3D cxanepa, cosmecmumblii ¢ nosuyueit "3D
cranep pyynoi npogeccuonanvrviil”

wim

1.00

3D cranep pyunot
npogeccuonatbrbll

Cencop ne menee 1 wm. Texnonozus ckanepa
Onmuyeckasn Tun cxanepa Pyunoi
\Munumansrnoe paccmosnue 0o obvexma He
bonee 100 mm. Pazpeutenue ckanupoganus 0o
768 sokceneit Cxopocme ckanuposanus ooree 2
000 000 man/cex Cencopuwiii sxpan Hanuuue
Tounocnw ckanuposanus 0,072 - 0,26 mm.

I semnoe crkanuposanue Hanuvue I'enepayus
mexcmypsl Memooom (omozpammempuu
\Hanuuue Munumaieueiii pazmep CKaHUpyemo2o
obwvexma He Gonee 100 mm Maxcumanvhutii
pazmep ckanupyemoezo o6vexma ne meree 3000
v IIpozpammnoe obecnevenue Ha pyccKom
szvixe Hanuuue IToodepoicusaemvle popmanmbt
bxcnopma ¢atnos PLY, STL, OBJ, VMRL
[Inuna USB nposooa ne menee 3m Pedicum
canaxcueanus mooeau Hammue Pescum
AEMOMAMUYECKO20 YOANeHUA TUUHUX
aemenmos Hamuvue Peswcum ymenvutenus
noauzonaisHocmu modenu Haiuuue Pedcum
oOpesku modenu Hanuvue Peswcum

wm

1.00




n/n

HaumenoBanue
obopyaoBaHHA
(PBIIO)

KpaTkne npamepHble TeXHHYECKHE
xapakrepucrukn (PBIIO)

Exnnuna Il(
H3MEpeHHH

OJTHYECTBO

evIpasHUBaHUs Modenu no niockocmu Hanuvue
Pesicum yemparneHus ovipok 6 mooenu Hamuue
\Pesicum asmomamuecko2o pazoeienus Mooeiu
Ha omoenvrvie STL gpaiiner Hanumue Peocum
macumabuposanus mooenu Hanuvwue Pescum
LZMePeHUS PazMepos CeueHus Mooen
naockocmeto Hanuyue Sxcnopm cevenuti
modenu nnockocmeio Hanuuuwe Pescum
cpasHenusn 3D moodeneit mesicdy coboii Hanuuue
\Pedicum 2enepayuu nIOCKOL 2panu npu obpesxe
Hanuyue Coxpanenue 0anHuix CKaHUPOBAHUS 8
Ghaiin (3anuce nocnedosamenvrocmu) Hanuuue
Yoanenue xadpos uz nociedogamensHocmu
Hanuvue IIpoepavmma no gpomozpammempuu
Hanuyue

3D npunmep
npogeccuonanvrblil

Tun npunmepa. FDM, FFF mamepuan
(ocHosHol): PLA konuiecmso nevamaoujux
eon06oK: He MeHee | pabouuli cmoun. ¢
nodozpesom pabovas obracms (XYZ): om
300 %300 %400 mm maxcumansHas ckOpocmy
neyamu: e menee 150 mm/cex munumanvHas
monuyuna cios: He bonee 20 Mrxm 3aKpeimuiil
KOpnyc: Hanuyie oxXaaxcoeHue 30Hbl ReYam:
Hanuiue

wm

1.00

nabopamopHbvlil
KOMRAEKC 018 UIYYeHUA
podomomexnuxu, 3D
modenuposanua u
HPOMBIULIEHHO20
ouzaina

Komnnexc cocmoum uz coopro-pazboprozo 3D
npunmepa, pyynozo 3D cxanepa u
Npo2PamMMHO20 0DechneyeHus no
domozpammempuu. Céopno-pazbopnuiii 3D
npunmep. Oonacme nevamu. 200 ymm x200 mm
x 200 mm Maxcumanshas ckopocms neuamu,
cm3/u:> 30 Cropocme nepemeryenus
neyamarowen zonoexu, mm/c:> 80 Tun
coemecmumozo ¢ 3D-npunmepom naacmura:
\PETG, SBS, PLA, ABS Humepgeiic
nooxmouenus: USB Flash Kanubpoera
naamgopmui: [lonyasmomamuyecrkas
\Konuuecmeo conenl Ha neuamaroujeii 20106Ke.
om 1 wm Munumansnas monyuna cros: = 0.01
u < 0.05 mm JQuamemp conna: > 0.3 u < 0.5 mm
\Maxcumansnas memnepamypa nevamaiowyet
eonosrku: > 250 zpao. C Oxnadicoenue 30Hbl
meyamu: J{gyxcmoponnee MaxcumanvHas
memnepamypa naamgopmel 0na nevamu: < 150
epad. C Tun nramgopmer ons nevamu.
\lTodoepesaemasn cbeMHAS HA 3AHCUMAX,
purcupyemasn na niam@popme Haruvue
saxkpeimozo xopnyca: Hem @opmam gpaiinos
ons neuamu: GCODE Tun ynpasnenus
npunmepom. Ilanenv ynpagnenus ¢ oucnieem Ha
kopnyce ycmpoucmea Tun Hanpaeiaouux.:
Koncmpykyuonnsil npogune Pyunoit 3D
ckanep. Tounocmb ckanuposanus: > 0.05 u <

uim

0.1 mm Cropocinb CKaHUPOBAHUA, MIIH.

1.00




o/

HaumenoBanue
oGopynoBaHHus
(PBIIO)

KpaTkne npuMepHble TeXHHYECKHE
xapakrepucruku (PBIIO)

Ennauna
H3MepeHHsn

KoanuecTBo

mouer/cex: = 2 Dopmam coxXpaHerus
pesyavmamos cxanuposanus: vemi, ply, obj, stl
\Bosmooicnocms cxanuposanua 6 yeeme: Jla
Hanuuue cencoprnoeo sxpana: nem J{nuna USB-
nposoda:> 3 m Texnonoausn 3D-

cxanupoganus: Onmuveckas 3azpyska
npecemos(uiabnonoe) ckanepa: Hanuyue
Dynxyuu nocmobpabomicu: Obpeska mooenu,
\Pazoenenue mooeu Ha OMOeIbHble YACHU,
Voanenue mununux snemenmos, Yoarenue
lomeepcmui, cozoanue pomopeanucmuiHou
imexcmypul, cpastenue 3D modeneil MenHcoy
coboil, usmepenue pazmepos Mooenet
ceyeHUAMU 6 PYYHOM pedcume, IKCHOPM
ceuenut ¢ XLS Ilpoepammnoe obecneuenue ons
coz0anus moodenet Memooom
homozpammempuu: Hanuvue Ynpagienue
nosopomuwim cmonom no Wi-Fi: [la
\Munumansroe paccmosnue ckanuposanus. <25
lcm

\Komnnexm ons
U3YHeH U
lonepayuUoOHHBIX CUCINEM
peansrozo apemenu u
cucmem ynpaenenus
A6MOHOMHBIX
MOOWILHBLX POOOMOE

Komniexm 018 pazpabomxu u usyveHus
Wodeneil npozpammupyemblx A6MoHOMHbBIX
MOOWIBHBIX POOOMOS. YyueOHblil KOMIIEKM
QoIcen no3601AMe paspadbamvieame O104YHO-
MOOYIBHYIO KOHCMPYKYUIO MODUTbHO20 poboma.
B cocmag MobunbHozo poboma 00ANCHO
exodums: IIpusoo eedyujux Konec - He MeHee
2um. IIpueod doaicen npedcmasiams cooou
DAeKMPOMeXaHUEeCKYIo cOOPKY HA OCHOBE
Qeuamens HOCIMOAHHO20 MOKA, pedykmopa,
Qamuuxa nonodceHUs 6ana, cUcmema
ynpasienus npusoda 00IICHA 00ecneuusants
8O3ZMOCHOCTb 00BEOUHENHUA NPUBOOOS C
nOMOWYBIO NOCICO08AMENbHO20 UHmMepgeiica,
6O3MOICHOCb 3A0AHUS NAPAMEMPOE KOHMYPOS
VHpagienus, ynpasieHue spaujeHuem npueooa
MO CKOPOCTU U NOJIOHCEHUIO, KOHMPO./ib
Haepysku. [Ipoepammupyemolil KORMPOnep - He
wenee lwim. IIpoepammupyemvlit KOHMpOLIEp
Doncen obaadame unmepgeticamu - USB,
UART, TTL, RS483, CAN ona xommyHuxayuu ¢
NOOKIOYACMbIMU GHEUHUMY YCIMPOUCMEamu, d
makaice YyugposuIMU U AHAN0206LIMU ROPMAMU
eo0a/sbieo0a. OOnonammblil
MUKPOKOMHIbIOMED - He menee Juim.
OOHonAAMHBLI MUKPOKOMABLIOMED O0JINCEH
npedcmasiams coboil yCmpoucmeo ¢
apxumexmypoii muxponpoyeccopa ARM,
Donoicen obaadame He menee 2
ELIYUCAUMETbHBIMU AOPAMU ¢ MAKMOGOU
yacmomoi He menee 1I'Ty. Jlazepuoiii
cxanupylowuii danbHomep - He menee lwm.
Vlazepuuiil ckaHupyowuil OaibHomep 00JdHCeH

wm

1.00
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HaumenoBanue
oGopyaoBaHH
(PBIIO)

KpaTkne npaMepHble TEXHHYECKHE
xapakrepucruku (PBIIO)

EauHHoa
H3MepeHHus

KoanyecTBo

obecneuusams OUAnA3oH UsMePeHUs OAbHOCMU
00 06BeKkmog He MeHee 2.5 Mempos u CeKmop
cxanuposanus ne menee 360 y2no8uix 2paoycos.
Vlamyur nunuy — He menee 3 wm. Jamuux
lDosicen obecneyusams OemexmuposaHue
TUHUY HA KOHMPACMHOM (YoHe U nepedagame
OanHbIe 8 NPOZPAMMUPYEMBLI KOHIMPOIED O ee
HanuuuY Hymem nepedaui aHan0208020
cueHana, yughposozo cuHwia u nymem
nepedayu yugposozo naxema OAHHbIX.
lamuuxa yeema — ne mernee 1 wm. Jamuux
0OIXCEH PasIuians Y6emosol ONMMeHoK
pacnonoscennozo padom ¢ num obvekma 6 RGB
Homayuu u obecheuusams nepedaiy OaHHbIX 6
npozpamMmupyemulii KOHMPOINEP 0 3HAYEHUU
KaHco020 Y6eMo6020 KAHANA 8 BUOE YUPPOEO20
nakema oannvlx. Maccus HK-oamuuxos - ne
venee luum. Maccus HK-0amuuxos dondicen
OuImb npedHasHayer 018 ONCIEHCUBAHUSA JUHUU
o151 dudicenuss mobunvHo2o poboma. Maccus
Vonxcen codepocams He menee 6um HK-
DamyuKoe, pacnoIoNCeHHbIX Ha OOHOU NTUHUL.
Cucmema meXHUYECKO20 3PEHUS - He MeHee
Twum. Cucmema mexHU4eCcK020 3peHUs O0NHCeH
0O1a0ame cOBMeCMuUMOCMbIO C PA3IUYHLIMU
npozpamMmupyemMbiMu KOHMPOLIepamu ¢
nomowysio unmepgeticos - TTL, UART, 12C,
SPI, Ethernet. Cucmema mexHu4ecko20 3peHus
D02CHA 0DeCHeYUBAMb 803MOJICHOCHTb
U3YYEHUA OCHO8 NPUMEHEHUSA ATI2OPUTHMOB
MAUUHHO20 0OYYeHUs U HACMPOUKU
napamvempos uetipocemeii. Cucmema
mexHuuecko2o 3peHus O0NHCHA obecneyueams
(QYHRYUOHAR PACRO3HABAHUSA PAZIUYHBIX
ceomempuyeckux 0bbekmos no Habopy
NpU3HAKOB, PACNOZHABAHUS 2PAPUHECKUX
Mapkepos muna Aruco u op, pacno3Haganus
MACCUBOG TUHUL U STEMEHINOE OOPONCHBLX
sHaxoe u pazmemxu. Cucmema ynpasieHus
MOBUILHO20 POGOMA QORNCHA NO3BONAMY
OCyugecmeiamy ananus oKpycaroufet
lobcmarnosku 6 npoyecce OBUNICEHUA MODUTbHOZ0
poboma u QuHAMUYECKOM USMEHEHUU
oKpyorCarowell 06cmanosKu, 0CyUeCmensInG
(hopmuposanue kapmel 10KATLHOU 0OCMAHOEKU
BOKPYe poboma u IOKAIUIAYUS NOTONCEHUS
poboma Ha Kapme, HOCHpoeHUe 2100WIbHOU
KaApmbl OKPYAHCAIOUIe20 NPOCMPAnCmeda.
Cucmema ynpagienus MoounbHozo0 poboma
Q0NHCHA NO3GONIAMB OCYUECBASAMb AHANUS
MIGHA/KApMbl OKPYIICArOUI€20 NPOCMPANCGd,
0GHAapyJicerUe OKPYHCaAIouux 00eKmos,
GIMOHOMHOE HAAHUPOGAHUE MAPWUPYMA U




n/n

HaunmeHoBaHHe
odopyaoBaHHA
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Kpatkae npumMepHble TEXHHYECKHE Ennanna
xapakrepuctuku (PBIIO) H3MepeHHs

O0JIHYECTBO

00Be30a cmamuiecKkux U OUHaMU4ECKUx
npenamcmeuit. Cucmema ynpasienus
WOOUNBHO20 POBOmMa O0NCHA 0OECneNUsamb
6O3MONCHOCIb PAZMEMK) KAPHIbI
OKpYJHCcalonje2o NPOCMPAHCINGA HA 30HbL C
PA3IUYHBIMU NPUSHAKAMU, 300aA6aeMbIMU
nonbz06amenem (30Hul 3anpema 018 OGUNCEHUA,
oepanuvenus ckopocmu u m.n.). Cucmema
ynpasienus MobuIbHo20 podboma OONHCHA
obecneyugams 603MONCHOCHIb 3A0AHUSL MOYEK U
30H HA Kapme OKPYICarnujez0 hpocmpancmed
0151 AGMOHOMHO20 NePeMefeHUs MeNCOY HUMU.
Cucmema ynpagienus ModuibHozo poboma,
eKmOuarowasn @ cebs noocucmemsl, MaxKue Kax -
cucmema ynpagaenus ogudicenuem poboma,
cucmema coopa u 06pabomxu CeHCOPHOU
uHgopMayuu, cucmema nOCMpPoeHUa Kapmel
OKpYJHCaloueco NPOCMPancmed U cucmema
Hasuzayuu, 00JHCHA DbING peanu306and Ha
baze npozpamMmupyemo2o KOHmpoiepd u
OOHORAAMHO20 MUKPOKOMAbLIOMEPA, a MAKICE
yempoticms, 6X00AWUX 8 COCMAS KOMIIEKMA. B
coCcas KOMRIEKMA Q0IHCHO 8X00UMNb
npozpammHoe obecneyenue 0N
NPOCPaAMMUPOBAHUS 8 MEKCIMOBOM PedaKkmope
na nodobuu Arduino IDE, npozpammuposanuu ¢
nomowwio ckpunmos Ha azeike Python,
paspabomku cucmem ynpasienus Ha OCHoge
IROS. Tax xce 6 cocmag KOMHJIEKmM O0IHNCHA
6X00UMb BUPMYATLHAA MOOETb MOOUILHO20
poGoma 6 GUPMYANLHOM OKPYHCEHUU ONA
MOOeIUPOBAHUS ANI2OPUMMOSE CUCTEM
npasienus ¢ NOMOWLIO 2paduieckoi cpeobl.

ObpazosamebHblil
Habop 014 u3yYeHus
MHO20KOMHOHEHMHBIX
pobomomexHuNeckux
cucmem u
MAHURYIAYUOHHBIX
pobomos

ObpazosamensHelii HAbOP OondceH Oblmb
mpeoHazHayuen Ons u3y4eHus
poOOMOMeXHUYECKUX MEXHONI02Ul, OCHO8
UHDOPMAYUOHHBLX MEXHONIOZU U MEXHONI02UN
HPOMBIULIEHHO U AGMOMAMU3AYUY, 0 MAKDICE
ImexHon02Ull NPOMOMUNUPOGAHUA U
aooumueno2o npouzsoocmea. B cocmas nabopa
IQ0N2ICHBI 6X00UMb KOMIACKMYIOUUe U
vempoiicmea, obnaaroujue KOHCMpPYKMUeHoH,
annapamuou u NPoZPaAMMHOU
coemecmumocmsio Opyz ¢ opyzom. 1) Komnaexm
KOHCMPYKMUGHBIX S/1EMEHMOSE U3 MEMAIA U
naacmuxa 0 cOopru Mooenei
MAHURYIAYUOHHBIX POOOMOS C Yen0801
KuHeMamuKot, I0CKO-NAPaNenbHou
kunemamurot, Delta-kunemamukou. 2)
\Humeniexmyaibtblil cepgomMooyitb ¢
LHIME2PUPOBAHHOU CUCMEMOTI YNPABNEHUS - He
wenee 7uum. Cepsomodyib 0oicen obnadams
UHMEe2PUPOBAHHOU CUCINEMOU YNPAGIEH U,

wm

5.00
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KpaTrkne npumMepHbIe TEXHHYECKHE
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Ennauna
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KosnuecTBoO|

obecnevugaiouieil 06pamHyIo ceA3b Ul
KOHMPOJIb RAPAMEmPOs - NON0JCeHUe 6Ad,
ckopocmb 8palyeHus, Hazpys3ka npusooa, a
maxwxce obecneyusaroufeti 603MONCHOCHIb
nociedosamebHO20 ROOKTIOYEHUs OpY2 ¢
Opy20oM U YNPAasneHus. CepeoMoOYIAMYU NO
nociedosame bHOMY HOTYOYHAEKCHOMY
acunxponnomy unmepgeiicy. 3)
\Pobomomexnuieckuii KOHMpPouep,
npedcmasiniowuli cobo MOOYabHOE
vempoticmeo, 6xaouaionee 6 ceos
OOHORIAMHbBLI MUKPOKOMIBIOMED OIS
GLINONIHEHUS CIOHCHBIX BLIYUCTUMEIBHBIX
onepayuti, nepugeputinelii KoHmpoLep Ois
VRpagaeHus GHeWHUMU YCIMPOUCMEamuy U naamy
pacutupenua O ROOKIOYEHUs BHEUHUX
vempoticme. Mooynu pobomomexHuuecKo2o
KOHmMpOIEpa 00NICHbL 001adamp
00HOBPEeMEHHOT KOHCMPYKIMUGHOH,
annapamuoii u npo2pamMmHoOu
co8MeCmUMOChbIo Opy2 ¢ OpY2OM.
PobomomexHuueckuil KOHmMponaep O0NHCeH
VO081emBopsmy MEXHUYECKUM
xapaxkmepucmukam: Koi-60 s0ep 6CMpOeHHO20
MUKPOKOMPBIOMEPA - He Menee 4, maKkmosas
wacmoma aopa - ve menee 1,2 I'Ty, obvem O3V
- ne menee 512 Mo, nanuuue unmepeicos -
SPI 12C, 1-wire TTL, UART, PWM, yugpoesie
- ne menee 16 wm u anaiozoevie HOPMLL - He
menee 8 wm 01 ROOKTIOYEHUS GHEUHUX
Vempoticme, 6CHpPOEHHbLI MUKPOPOH, G MAKdiCe
WiFi unu Bluetooth ons xommyrukayuu co
BHEUHUMY YCMPOUCMEAMI.
Pobomomexnuueckuii KOHMpoep O0NNCeH
obecneuugams 603MONCHOCHb
MPOZPAMMUPOSAHUSL C NOMOUIbIO CPEOCTE
se1xog C/C++, Python u ceoboono
r;acnpocmpamzemoﬁ cpeont Arduino IDE, a
makoice ynpagieHus Mooeasmu
poGOmOmexXHUYeCKUX CUCIEM C HOMOYBIO
cpeowt ROS. 4) [Ipoepammupyemblii
konmpoaep - ne menee lum.
[ITpoepammupyemblii KOHMPOLIEP OONHCEH
npeocmasisimes coboil 8bIYUCTUMENbHbLU
MO0V, 0OAA0AIOWUM YUDPOSLIMU ROPMAMU -
He MeHee 8 Wi U AHAI0208bIMU NOPMAMU - HE
wmenee 16 wm, unmepgpeticamu UART, 12C,SPI,
TTL, a maxaice MoOynem 6ecnposoOHOT CEA3U
muna Bluetooth unu WiFi onsa cozoanus
anRApamHo-npoSPAMMHBIX PEULEHUU U
«YMHBIX/CMapm»-yempoticme ona paspabomxu
pewenun "Humepnem eewei”. 5) Ilnama
QCUUPEHUS NPOZPAMMUPYEMO20 KOHMPOIIepd
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Koan4ecTrBo

— ne menee lwm. Ilnama pacuupenus O0INCHA
obecneyusanty 603MONCHOCH NOOKTIOUEHUS
YHUBEPCANbHOCO BLIMUCTUMETLHO20 MOOYISL K
cemu nocpeocmeom unmepepetica Ethernet.
ITnama pacuupenus 00JcHa 0dnadame
nopmamu 6600a-6b1600a Ol NOOKIIOYEHUS
YUPPOBBIX U AHANO20BbIX YCIMPOUCME — HE
wenee 40 wm, unmepghetic SPI u

803 MOIACHOCMBIO NOOKTIOYEHUS. BHEULHET KAPNIbl
navsmu. 6) Moodyny mexnuuecko20 3peHus,
npedcmasasrowuil coboit yempoiicmseo Ha basze
BBIYUCIUMENBHOZ0 MUKDOKOHMPOJNEPA U
UHMe2ZPUPOBAHHOU Kamepbl, obecnevusaioujee
PACRO3HABAHUE NPOCMEUIUX U300padicenul Ha
MoOyne 3a cuem coBCIMEeHHbIX
GLINUCAUNETLHBIX 6O3MONCHOCIMEH - HE MeHee
Twim; MoOynb mexHuuecko2o 3peHust Q0INCeH
lobecneyusame 603IMONCHOCHD KOMMYHUKAYULU C
AHANO2UIHBIMU MOOYIAMU NOCPEOCIMEOM WAUHBL
na baze nociedosamenbHoz2o unmepgeiica c
yenvio OaneHelieli nepedayu pe3yiemamos
usMepeHul 2pynnsl MOOYel Ha Ynpasisioujee
lebIYUCIUMETbHOE YCIMPOICMBO0, ROOKIOYEHHOe
Kk Oannot wurne. Mooyib mexHu4ecko20 3peHus
Qoncen obecnevusams 603MOJICHOCTb
ocyugecmsisimy HACMPOTUIKY MOOYIS
MexXHUYECK020 3PEeHUS - HACMPOUKY IKCHOZUYUU,
baranca beno20, YEEMOPAIHOCTHBIX
lcocmagasiowux, NAOWAOU 0DHAPYHCUBAEMOT
obaacmu u300PaAdiCEHUA, OKPY2IOCU
obHapyscueaemoti obracmu u300padx£cens,
nonodcenue obHapyscusaemvlx oonacmeil
omnocumebHo opye opyea. Mooy
Imexnuuecko20 3peHus OoniceH obecneuusams
6O3MOJICHOCIb HACTPOUKYU HA OOHOBPEMEHHOE
obnapyoicenue ne menee 10 paznuyunvlx
00beKmos 8 cexmope 0030pa, @ MAKHCe He
MeHee 5 cocmasHblx 00beKmos, COCMOAUUX U3
He MeHee 3 paznuuHbIX 2paAPUUecKux
npumumugos. MoOyrs mexHuuecko2o 3peHus
osicen obradams 6CMpPOeHHbIMU
unmepcpeiicamu — USB, UART, 1-wire TTL, I2C,
SPI 0151 KOMMYHUKAYUU CO BHEULHUMU
nooxmoyaemsiMu yempoticmeamu. 7) B cocmas
Habopa Q0IHCHbL 6X00UMb YUPPOEGBIE MOOYIU,
npedcmasasiowue coboii yempoticmsa Ha base
npocpamMmupyemo2o KoHmpouepa u
uzmepumensro2o snemenma. Lugpoeoti moodyie
Donicer 061adamey CMPOEHHBIM
MUKPOKOHMPOIIEPOM (IAKMOEAsA Hacmomad - He
wmenee 16 MI'y, wuna oannwix — He menee 8
Kéaiim), unmepdgheicamu 08 NOOKMOUEHUS K
sHewHUM Yyempoticmeam: yugposwie u
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ananozoewvte nopmet, 1-wire TTL, pazvem muna
RJ. LJughposoii Mmooy dondicen obecneuusanvo
603MOACHOCITL KOMMYHUKAYUY C AHATOZUMHBIMU
MOOYIAMU ROCPEOCMBOM WUHBL Ha basze
nociedosamebHo20 uHmMeppeiica ¢ yenvio
Oanenetiuell hepedayu pe3yibmamos
LzMepenull Zpynnvl MOOYIet Ha ynpassioujee
GuIYUCTUMENIbHOE YCMPOTICMEO0, NOOKIIOYEHHoe
K Oannou wune. B cocmas nabopa 001%CHO
6X00UMb: YUPPOBOU MOOYIb MAKMOBOU KHONKU
— ne menee 3um, yugposoil Mooyib
ceemoouooa — ne mexee 3Juim, yugposou
MOOYJIb KOHYeB020 Npepuléamelis — He MeHee
3uum, yughposoil MoOyIb damuuka yeema — He
menee Twm, yugposoi modyne RGB
ceemoduoda — ne menee Iwum. 8) B cocmas
Habopa QOIHCHBL 6X00UMb dNIEMEHMbL O
cOOpKU 6aAKYYMHO20 30X6ama: 6aKYYMHAA
npucocka — He menee lwm,
baexmpomazHumHbLI Kianan — He menee lum,
sarcyymuslil Hacoc — ne menee lwm. 9) B
cocmas Habopa 0o1viceH 8X00UMb yueOHbLU
KOMRIEKm, 6KIIOYAIOWUE 6 cebs yuebnoe
nocobue, nabop bubuomex mpexmepHvix
D1eMeHmMOo8 O/ RPOMOMUNUPOBAHUA MOOeell
MAHUNYIAYUOHHBIX POOOMOE, d MAKJICe
npozpammuoe obecneyenue 0l pabonsl ¢
nabopom. Ilpozpammmoe obecneuenue OOINHCHO
obecneunugams mpexmepHyIo 6U3YanuIayuio
MOOeIU MAHUNYTIAYUOHHO20 PODOMA (C yenoeou,
NAOCKONAPALIeIbHOT U OeTbMA-KUHEMAMUKOU)
6 npoyecce pabomui, obecheuusams
nocmpoenue NPOCMPaHCmMBEEeHHO MPaeKmopuu
O6UNCEHUA UCNOTHUMETbHO20 MEXAHUZMA
ManunyIsyuoHHO20 podoma, 603MOJCHOCHb
3a0anus noc1ed08ameIbHOCHU MOYeK OIS
NPOX0JICOEHUS Yepe3 HUX UCNOIHUMENbHO20
MexXaHuIMa MaHunyIsyuoHHo2o poboma.
IIpozpavmnoe obecneuenue OONNCHO
PyHKYUOHUPOEANTL, KAK 6 OMOEIbHOCHIU 6 6Ude
cpedbl MOOeIUPOBAHUA, MAK U 8 pedicume
MOHUMOPUHEA 8 Pea/lbHOM 6PeMEHU NPU
HOOKIOYeHUU MOOETU MAHUNYIAMopa
nocpedcmeom pobomomexXHUUecKo2o
xonmponiepa. Illpozpammnoe obechevenue
DoICHO 0Becne Ueams 603MONCHOCHTb
nocmpoenus 2papuros 3a0anHbLX U MEKYUUX
060OUeHHbIX KOOPOUHAM MAHUNYIAYUOHHO20
poboma, zpaghuxos sHaueHull CKOpocmeu u
VCKOPEHUSsl, 2pagurkos pacuemnolX 3HA4eHul
nazpysku. Ipoepammuoe obecnevenue O0JINCHO
nozeonsame 3a0a6ams ROCIEO0BAMEILHOCHD
1ePeOGUINICCHUN MAHUNYAMOPA NOCPEOCBOM
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KoJiHuecTBO

Habopa KoMano 6 brouHo-2paguyeckom
unmepgheiice. Yuebrnoe nocobue 0011cHO
lcodepoicams mamepuanel no pazpabomie
mpexmepubix mMooenett ModuIbHLIX poHomos,
\MaHUNYIAYUOHHBIX POOOMOE € PAZNUYHBIMU
MUnaMu KUHeMamury (Yen06ds Kunemamuxa,
NAOCKO-NAPANIETbHAR KUHEMaMUKa, Oeloma-
wunemamura, SCARA unu peruasicnas
kunemamuxa, naamgopma Cmioapma u m.n.),
UHCIMPYKYUU RO NPOEKMUPOBAHUI0 pOBOMOE,
UHCIMPYKYUL U MEMOOUKU OCYU{eCINENCHUSL
UHIICEHEPHBIX PACYEOB NPU NPOCKMUPOSAHUU
(pacuemsl HAZPY3KU U MOMEHMOB, pacyem
MOWHOC U RPUBOO08, PACYem NAPAMEmpPOs
KuneMamury u m.n.), UHCIMPYKYuu no
pazpabomxe cucmem ynpasienus u
HpoePamMMHO20 obecneyeHus 015 ynpasieHus
pobomamu, UHCMPYKYUU U MEMOOUKU RO
pazpabomxe cucmem ynpasieHus c
DIeMEHMAMYU UCKYCCIBEHHO20 UHMENEKMA U
MAuUHH020 0OYYeHU.

Obpazosamensublil
Habop no d1eKMpPOHUKE,
DiIeKmMpoMexaHuKe u
MUKPORPOYECCOPHOT
mexmnuxe

\Habop domicen bvinte npeonasnayen oas
mposedenus yueOHbIX 3AHAMUL O UZYHEHUIO
OCHO8 MeXAMPOHUKY U PODOMOMEXHUKY,
NPAKMUYecKo20 NPUMEHEHUA SIREKMPOHUKY U
cxeMOmexXHuKY, a maxxice Haubonee
pacnpocmpanenHoll s1eMeHmHot bazel u
IOCHOGHBIX MEXHUYECKUX peulenull,
RPUMeHAEeMbIX NPU NPOEKMUPOSAHUU U
HPOMOMUNUPOSARUU PATUYHBLX UHIICCHEPHBLX,
KubepHemu4eckux u 6cmpausaemslx cucmem. B
cocmas Habopa OONIHCHBI BXOOUNTL
KomnIeKmylowue u ycmpoticmsa, obnaoaioujue
KOHCMPYKMUSHOU, annapamHo u
MPOZPAMMHOT COBMECIUMOCHIBIO OPYe C
Opyeom. B cocmas nabopa 0o.vicen 6x00ums
KOMRIICKI KOHCIPYKMUBHBLX INeMEHINO8 U3
Memania ons cOopKu Makema
MAHURYIAYUOHHO20 PoDOmMA U KOMHIEKM
MeMALIUYECKUX KOHCMPYKMUGHBIX DJIEMEHIN0E
0na coopku makema mobunvHo2o poboma. B
lcocmag Habopa OOANHCHBL BXOOUMb RPUBVOA
paznuunozo0 muna.: MOmMopel ¢
UHMEZPUPOBAHHBIM UMY BHEUTHUM OAMYUKOM
nonooicenus — ne menee 2utm, cepeonpusoo
BGonbuioll — He menee 4um, cepeonpusoo Masli
— He MeHee 2wm, nPUBoo ¢ B03IMONCHOCHIBIO
VAPABRCHUA 8 WAZ080M PENCUME — HE MeHee
2wm. B cocmae nabopa 0ondicHbl 6X00UMmb
baemenmel 015t cOOPKU BAKYYMHO20 3aX6ama.
6aKyyMHAA RpUcocka — He Menee Twim,
DIeKMPOMASHUMHBLY KIAnaH — ne mernee luim,
saxyymnuiti Hacoc — ne menee luum. B cocmas

um
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Hatopa doaNCHa 6X00UMe aneMenmuasn basa onsy
mpomomunuposanus: niama o1a 6echaeyHo2o
NPOMOMUNUPOEANUsl, KOMNIEKM NPOB0O0E
pazauuHo20 Muna u OIUHbl, KOMRIEKM
pesucmopos, komniexm ceemoouooos,
cemucezmenmuuiti undukamop, oucnieti KK-
muna, KHORKU — He Menee Sutm,
nomenyuoMempsl — He Menee Juim,
unpaxpacuelil Oamyux - ne mexee uim,
VILMPAzgyKoeol Oamuux - He mexee Juim,
Damuux memnepanmypul - He menee Twm,
Oamuux oceeugeHnocmu - He Menee lwm,
wooyme Bluetooth — ne menee luum, mooyns HK-
npuemnuxa — ne menee lum, modyae HK-
nepedamuuka 6 6uoe KHOnOYHo2o nyisma
ynpagaenusn — luim, akKkymyasmop — ne memee
Twm, 3apsonoe ycmpoiicmeo — ne mexee lum.
B cocmag nabopa 0odicen 6X00unb
VHUBEPCANbHBLU BLINUCTUMENbHBLT MOOYIb,
npedcmagisiowuil coboi bazosyro niamy u
maamul pacuuperus 0 cemegozo
G3auModeticmeus U HOOKTIOYEHUs CUNOBOT
nazpysxku. basoeas niama u naameol
pacuupenus YyHUsepcaibHo20 8ol UCIUMENIbHO2O0
MOOYIA DONAHCHBL 06AA0aMb 00HOGPEMERHOU
KOHCIPYKMUBHOU, GnRApamnou u
npozpamMmHOll COBMECIUMOCIBIO OPY2 €
Opyeom. basoeas niama yHusepcaibHo20
EHIYUCTUMENBHO20 MOOYIIA OOINCHA
npedcmasisime cod0ll RPOZPAMMUPYEMbL
konmponnep 6 cpede Arduino IDE unu
anano2UyHBIX C60000HO PACHPOCMPAHAEMBIX
cpedax pazpabomku. basosas naama 0oicHa
ob1adamy scmpoeHHvIMU uHmepgheticamu o
OOKIIOUCHUS YUPDPOBBIX U AHANO206bIX
Vempoticms, 6cmpoenHbIMu unmepgeicamu
USB, UART. I2C, SPI, 1-wire TTL, Bluetooth,
WiFi. ITnama pacutuperus 0oNxicHa
obecneyusames 603MOACHOCHb NOOKTIOYEHU
VHUBEPCATbHO20 LINUCTUMENLHO20 MOOYSL K
cemu nocpedcmsom unmepqpeiica Ethernet.
IInama pacwupenus 00x%cHa 0baaoams
nopmamiu 8600a-6b1600d 014 NOOKOYEHUA
YUPPOBLIX U AHATOZOBHIX YCIMPOUCNS,
unmepcpeiic SPI u 6osmodicnocmuio
noOKmoYenus GHewnel kapmol namamu. Ilnama
pacutupenus 015 NOOKNOYEHUS CUNOBOT
Haepy3Ku 00aCcHa obecheuusams
803MOJUCHOCTb NPAMO20 NOOKTIOUEHUS BHEUHEH
CUN060TI HAZPY3KU, 4 MAKJICE Pe2yIupyemou
nazpysku nocpedcmeom PWM unmepdeiica. B
cocmas napopa 0omicen X00UMb

WYL MUOAMYUK OISl USMEPEHUs meMnepamypbl




n/n

HaumenoBanue
oGopyaoBaHHs
(PBIIO)

KpaTkue npuMepHble TeXHHYECKHE
xapakrepucruks (PBIIO)

Epnnnna
H3MepeHH

Kosn4yecTBO

1 GIANCHOCHIU OKPYHCAIOujell cpedsl — He MeHee
Tuim. Mynemudamuyux ooncen obradams
6CMPOEHHbBIM MUKPOKOHMPOIIEPOM (MAKMo8a
yacmoma - ne menee 16 MTy, wuna oannvix —
He menee 8 Kbaiim), unmepgheticamu 0
MOOKIIOYEHUA K GHEUHUM YCMPOUCMEAM:
yughposvie u ananozosvie nopmet, I-wire TTL,
pazvem muna RJ. B cocmas nabopa oondicen
6X00UMB NPO2PAMMUPYEMbLE KOHMPOJLIED,
lobecheuusaoujull 603MOICHOCHL
ocyiecmensime paspadomy npo2pamMMHOZ0
K0OQ, UCRONL3YS UHCIMPYMEHmapuil cpeo
paspabomxu Arduino IDE u Mongoose OS u
nszbiku npozpavmuposanun C\C++, JavaScript.
IIpoepammupyembvlii KOHMPOLIEP O0NHCEH
obaaoams nopmamu 01 ROOKIIOUEHUs
YUpPOBLIX U AHANO20EbIX YCMPOTCNG,
BCMPOEHHBIMU RPOZPAMMUDYEMBIMU KHONKAMY
U DNIeKIMPOMEXAHUNECKUMU MOOYIAMU OIS
PYuHO20 YRPAGNeHUs, 6CIMPOEHHBIMU
NpopamMmMupyeMplMi C6emooU0Oamu O
UHOUKAYUU PAO0Ye20 pedcumd, GCMPOeHHbIMU
unmepevicamu USB, USART, I12C, SPI, I-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmag
Habopa doasceH 8X00UMb MOOYIb
ImexHuuecko20 3penHus , NPeOCmasIAIowul
cob0il sbIYUCTUMEIBHOE YCMPOTCTNEO CO
BCMPOEHHLIM MUKPORPOYECCOPOM (KOI-60 s0ep
- ne menee 4wum, vacmoma aAopa He menee 1.2
I Ty, o6wem O3V - ne menee 512Mb, 06vem
scmpoennoil navamu - ne menee 810),
LHmMe2pUposanHoll Kamepot (MaKCUMAalbHoe
paspeuterue guOeonomoKd, nepedasaemo2o no
unmepeeiicy USB - ne menee 2592x1944 e0.) u
onmuyecxoi cucmemoil. Modyne mexuuueckozo
spenus Ooncen 001a0anmy COBMECMUMOCbIO ¢
PazIUHHBIMU HPOZPAMMUDYEMbLMU
KoHmpoepamu ¢ ROMowwIo unmepgeicos - 1-
wire TTL, UART, I2C, SPI, Ethernet. Mooyis
mexHuueckozo 3penus OoadceH obecnevusams
8bINOIHEHUE BCeX UIMEPEHUN U GbIYUCTEH UL
nOCpedcmeom coOCmEeHHbIX GbIYUCTUMNEIbHBIX
603MOJICHOCIET GCHPOCHHO20
muxponpoyeccopa. Mooyms mexnuyeckozo
spenus dondicer 0b.1adams 603MONCHOCIBIO
KOMMYHUKAYUU C AHANOZUYHBIMU MOOYISAMU
nocpedcmeom wiuHel Ha 6ase
nocredosamensiozo uHmeppetica ¢ yeuvio
OanbHetuel nepedayu pe3ynbmamos
w3Meperuti 2pynnvl MoOyiell Ha ynpasisioujee
GLIYUCAUMEIBHOE YCHPOUCTNEO, NOOKIOYEHHOe
K Oarnnoti wiurne. Modyib mexHuYecKo20 3peHus
Donacen obecneuusams HACMPOUKU PENCUMOB
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HaunmeHoBanue
00opy10BaHHSA
(PBIIO)

Kparkne npaMepHble TEXHHYECKHE
xapakrepucrukn (PBIIO)

Eaunnna
H3MepeHHs!

[KoiuecTBO

pabomul - HACMPOUKY SKCno3uyuy, baranca
ben020, Y6eMOPAHOCMHBIX COCMABGIAIONUX,
nowadu obHapyicueaemol obracmu
U300padNCcenUs, OKpy210Cmu 0OHapYICUEAeMOT
obacmu u300PatCenUs, NORONCeHUe
obHapyscugaempix obaacmeil OMHOCUMETbHO
Opye Opyea, MauiunHHOe 0OYUeHUe RApamempos
HeUpOHHBIX cemeti 015 OOHAPYICEHUA
00bekmos, opMy U 3aKOOUPOGAHHBIE 3HAYEHUS
oGHapyaCcUBaeMbIX MapKepos muna Aruco,
pasmepel OGHAPYIACUBAEMBIX OKPYHCHOCTEH,
K6aOpamog u mpeyeoibHUKOS, Rapamempos
KOHMPACIHOCIY, PA3MEPOS, KPUBUIHBL U
nonooicenus pacnosnasaemulx aunuil. B cocmas
Habopa 0oaANCHO 6X00UNTL HPOZPAMMHOE
obecneyenue 01 YnpagieHus
npozpaMmupyemMelMu MoOeasSMu pobomoe 6
FPV-pesicume nocpedcmeom nepcoHaibHOzo
KoMnbIoOMepa 1 MOOWILHBIX yempolicme Ha baze
OC Andorid unu 10S. Ipozpammnoe
obecnevenue 00aMNCHO obecnevusamo
BO3MONCHOCIY YRPABNCHUS MOOUTBHBIM
poOOmMOM CO 6CIMPOEHHBIM MAHURYIAMOPOM
nocpedcmeom epaghuneckozo unmepeiica,
grrouarowuM 8 cebs Habop KHONOK U
nepexaouameneti, OXColuCmuK, 061acnme s
omobpadicenus 8UOEO ¢ MOOY/IA MEXHUYECKO20
spenus. Habop oondicen obecnequsams
603MOJICHOCIb U3YYEHUS OCHO8 Pa3padomKu
MPOZPAMMHBIX U ANNAPANMHBIX KOMRJIEKCO8
UHOICEHePHBLX CLCEM, peuteHuil 6 cepe
""Humeprem seweii"", a makoice peuieHun 8
obnacmu pobomomexHuKu, UCKYCCMEEHHO20
unmeIeKma U MauuHHoz20 ooyyenus. B cocmas
Habopa 0odICHO 6X00UMb NOCOOUE RO UZYUEHUIO
0CHO8 2NIEKMPOHUKY U CXEMOMEXHUKY, PeUteHUT
6 cihepe ""Humeprnem eewjen"", paspadomxu u
npomomunuposanuio mooenei pobomos. B
cocmas nabopa O0ACHO BX00UMb NOCOOUE NO
UZVUEHUIO OCHO8 pA3PAbOMKU CUCHEM
MexXHUYeCKO20 3PEHUA U DNEMEHTNOE
HCKYCCIMBEHHO20 UHMEIeKIA.

ObpazosamelioHblil
Habop no mMexauuxe,
MexampoHuKe u
pobomomexHuxe

Obpazosamenbiblii HAOOP O0ICeH OblMb
MpeoHazHayen OJis Uy4eHUs MEXaHUKL,
\Mexamporuky U poOOMOMexXHUKH.
Ob6pazosamenbhblii HAOOP NPEOHAZHAYEH OIS
pazpabomxu npozpamMmupyemMuLx Mooenet
MEXAMPOHHBIX CUCINEM U MODUILHBIX POOOMOSE,
OCHAWEHHBIX PA3IUTHBIMU MAHUNYIAYUOHHBIMU
u 3axeamuvlmu yempoucmsamu. B cocmag
Habopa Q0JHCHO 8X00UMb. KOMIICKM
KOHCMPYKIMUSHBIX 21EMEHNO08 U3 MemaJlia,
COMNICKM KPERENCHBIX DNIEMEHMN06, KOMRJIEKMN

wm

5.00
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HaumeHoBanue
oGopynoBaHus
(PBIIO)

Kparkune npamepHble TEXHHYECKHE
xapakrepucruku (PBIIO)

Eaunnna
H3MepeHusi

KosinuecTBO

01 COOPKU 3AX6AMHO20 YCMPOUCMEA — He
wenee 1 wm., Koreca ¢ npopesunensim 0600om
— He MeHee 2 wim., Kolleca 8CeHANnPAsIeHHO20
Oeuoicenus -He mMeHee 2 wim., NPUEOO
ROCMOAHHO20 MOKA ¢ UHMEZPUPOBAHHOU
cucmemou YnpagaeHus, obecneuusaiowel
0OpamuyIo c6:3b NOAOJICEHUIO, CKOPOCIMU U
Hazpyske - He MeHee 4 wim., OQMYUUK TUHUY - He
venee 3 wim., Oamyuux paccmoanus — ne menee 1
wim., akkymysismopras amapes. — ne menee
wim., 3apaoHoe yempoiicmeo — ne mexee I wim.
\B cocmag Habopa 0ondiceH 8X00Uuny
npozpamMmMupyemuvlit KOHmMponep,

obGecne usaionull 603MONCHOCHb
ocyugecmsnams paspabdomxy npozpamMmHoO20
KOO, UCNONBL3YA UHCINPYMEHMAPUL CPEO
pazpatomiu Arduino IDE. ITpozpammupyembiil
KoumposLiep oondicen obecheuusams
anrapamuyIo u NPOZPAMMHYIO COBMECTUMOCMb
lc anemenmuou 6azoil, 6Xo0aujel 6 Cocmae
natopa. IIpozpammupyemvlii KOHMpoIiep
Oonicen codepacans cedyioujue unmeppecel.
yughposwvle U aHAN0208b1e NOPNIbL — He MeHee
50uwm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. [Ipozpamyupyemulii KOHMpoiep O0I4CeH
codeporcams unmepgeiic (015 ROOKNIOYEHUS.
npus00d06 U OamuUK08 PODOMOMEXHUYECKO20
na6opa), peanuzosannslii Ha base wiunsl RS-485
— ne menee 12wm. Ilpoepammupyembviii
KoHmMpoILIep QOIHCEH COOLPICaNtb CUNOBOU
nopm O ROOKNIOYEHUsS. GHEWHeU HAZPY3KU U
vomopoe — ne menee 2uum. B cocmas nabopa
Do.10IceH 6X00UMb MOOYIb MEXHUUECKO20 3PEeHUA
— ne menee lwum. Modyas mexXHU4eCcK020 3peHus
0o.1ceH 0becneyusans 803MONCHOCMb
KOMMYHUKAYUU ¢ AHANOZUYHBIMU MOOYISAMU
nocpedcmeom utukvl Ha base
nociedosamenbHo20 unmepdeiica ¢ yeivio
Danvretuiell nepedauu pesyivmamos
LZMepeHUll 2pYRNbl MOOYAel HA YRpaesasoujee
GLIYUCIUMENBHOE YCHIPOTCBO, NOOKIOYEHHOE
K danHoi wiuxe. Mooyib mexHuuecko20 3peHus
Dondicen obecneyus8ams 603MONCHOCHTb
ocyugecmensimy HacmpouKy Mooys
MeXHUYECKo20 3PEHUs - HACMPOUKY SKCROZUYUL,
bananca 6en020, YeemMopasHOCHHLIX
lcocmassiowux, naowaou obnapyxcusaemou
obacmu u3006padicenus, oKpy210cmu
0OHapYIICUBaeMOll 061acmU U300PANCeHUs,
nonosicenue obHapyxcusaemulx obracmeu
omnocumenwsro opye opyea. Mooyne
mexnuuecko20 3peHus 00IACeH obecneyusams
803MONCHOCIMb HACMPOUIKU HA OOHOBPEMEHHOE
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HaunmeHoBaHHne
obopy10BaHHA
(PBITO)

KpaTkHe npuMepHbIe TEXHHIECKHE
xapakrepucruku (PBIIO)

Eaunnna
H3MepeHus

OJIHYECTBO|

obnapysicenue ne menee 10 paznuunelx
0OBEKMOE 68 ceKmope 0030pa, a MAKIce He
MeHee 5 cocmasHblx 06beKmoe, COCMOAUUX U3
ne menee 3 paznuuHblx epaguiecKux
npumumugos. Modyis mexHuyecko20 3peHus
Qonoicen 0b1adamsy 6CMpoOeHHbIMU
unmepgpeticamu — USB, UART, 1-wire TTL, 12C,
\SPI Ons KOMMYHUKAYUU CO 6HEUIHUMU
noOKIOYaEMbIMU YCMPOUCBAMU.

Obpazosamebhblil
KOHCMPYKIOP ¢
KOMRIICKIMOM
0amuuxoe

B cocmas nabopa 6X00ums; KOMAJEKM
KOHCIMPYKMUBHBLX 21eMEHMO8 U3 NIACMUKA 6
konuuecmse ne menee 1000 wm., uncmpymenm
02152 pabomvl ¢ KPEenesICHLIMU KOMROHEHMAMU,
cepeonpusod ¢ 6CMPOEHHON CUCMEMOU
vnpaenenus, obecneuusaiouyeti 06pamuyio c6s3b
nonodcenwio, CKOPOCMU U HAZPY3Ke - He menee 4
wim., nyiem ynpasieHus. — ne mexee lwm,
Oamuux kacanus — He MeHee | wm., 0amuux
yeema — ne MeHee luim, Oamuux MAKmMuibHO-
cencopublil CO C8eMOOUOOHBIM MOOYEM — He
venee I wm., kamepa ¢ 603MONCHOCHIBIO
0OHOBPEMEHHO20 ONpeoeeHUsl HECKOIbKUX
yeemos — He meHee 1 wm., GKKYMyIAMmopHas
bamapes — ne menee I wm. B cocmae nabopa
Donoicen 6x00uUMb POOOMOMEXHUHECKUT
konmpoanep — ne menee lum.
\PobomomexHuuecKuil KOHMpOoJIep 001x4ceH
obnadoame scmpoennvim yeemusvim KK sxpanom
1 BCPOCHHBIM UHEPYUOHHBIM OAMYUKOM.
Po6omomexHu4ecKutl KOHMpOonep O0NdCeH
umems ne menee 12 nopmos 0.1 HOOKAIOYEHUs
GHEUHUX YempoTicme 1 nopm Ol YCMAaHO6KU
kapmel namsmu. B cocmae Habopa 0ondiceH
BX00 UMb RPOZPAMMUPYEMbLT KOHMPOLIED — He
venee lwm. ITpozpavmupyemvlil KOHMpPOLep
donicen npedcmasiams coboil yempoucmeo,
oGecnenusaoujee 03MONCHOCHb
ocyecmansamey papacomxy RPo2PAMMHOZ0
KoOa, UCROIL3YA UHCMPYMEHMAPULl cpeo
pazpabomxu Arduino IDE. IIpozpammupyembiii
Konmponiep oondicen obecneyusams
annapamuyo u npo2paMmuyIo CoBMecmuMocmy
c anemenmuoil 6azou, 6xoodsuel 8 cocmae
nabopa. Ilpoepammupyemviii KOHMPOLIEP
Dondicen codepaicams credyloujue unmepericet:
yughposwvle U AHAN0208bLE NOPML — HE MEHee
50wm, USB, USART, I2C, SPI, ISP, Bluetooth,
WiFi. [Ipoepammupyemulii KOHmMpoaep O0NHCEH
codeporcamy unmepgeiic O NOOKIOYeHUA
NPUEOO08B U OAMYUKOE POBOMOMEXHUYECKO20
Habopa— e menee 12 wim.

uim

5.00

IHaumeHoBaHHE
pasaeJa:




Haumenosanue
Ne 5 Kparkue npuMepHbIe TeXHHYECKHe Exnnnna o ——
T M n oy xapakrepucruku (PBIIO) H3MepeHHs e
(PBIIO)
"KoMneroTEpHOE
o6opynoeanue”
[Taxem oghucnozo
HpO2PaAMMHO20
lobecneyeHus,
CoBMeCmUMO20 C
VCMAaHo8NeHHO
onepayUoOHHO \Hanuuue 6 edunom peecmpe pocCutickux
cucmemot, ceedenus 0 [pozpamm 01 3NeKMPOHHBIX GbIYUCIUNMETBHBIX wm 3.00
KOMOpPOM 6KIIOHEHbl 6 MAWUH U A3 OGAHHBIX.
edunbvLl peecmp
pocculickux npozpamm
0151 2N KMPOHHBIX
BLIUUCAUMETILHBIX
Wawiun 1 6a3 OaHHbIX
Onepayuoxnas
cucmema ¢
epaghuneckum
1OIb30BAMENCKUM
L A \Hanuuue 8 eOuHoOM peecimpe poCcCUtiCKux
ceedeHuss 0 KOMOpoM 5 300
L e peli [ OEpRA 07151 DNeKIMPOHHBIX GbIYUCTUMNENLHBLX wm .
N wauiun u bas OanHbIX
peecmp poccutickux
npozpamm o
DAEKMPOHHBIX
GBIUUCTUME/IbHBLX
vauun U 6az OaHHbLX
Knasuamypa noiHopazmepras, npogooHas,
Knaguamypa unmepdpeiic nooxmovenus USB, packnaoka wm 3.00
HITVKEH (OWERTY)
{‘,ii]:;‘z‘},};wnmp MURA AN forus onmuneckas nposoonas, USB wm 3.00
Monumop uazonans: ne menee 24 010umos wm 3.00
Ipoyeccop. ne menee 6 adep, 12 nomokos;
Taxmosas vacmoma: ne menee 2,4 I'Ty;
Taxmosas uacmoma & pexcume YCKOPeHus.: He
menee 3,6 Iey, Obvem k3w-namamu
Cmayuonaprulil npoyeccopa: ne menee 8 Mo; OnepamusHas 3.00
komnviomep mun 2 namame: ne menee 8 I'o; Ob0vém Hakonumeis T '
SSD: ne menee 128 I'o;, Ob6vém naxonumens
\HDD: ne menee 500 I'd; Taxmosasn uacmoma
sudeoxapmul: e menee 1,2 I'Ty; Obvém
namamu euoeoxapmel. He menee 4 16;
Habop ¢hynxyuil: npunmep/cxanep/konup;
CHITY ¢ cocmage yempoticmea wunu CHITH
coemecmumasn ¢ M@V & komniexme nocmasxku,
[I[Teuamy yeemmubix U300paxdceHuli: mpedyemes;
MDY (npunmep, Maxcumansnotii hopmam nevamu: A3, ¢
cxanep, Konup) mun 2 MAKCUMAIbHBIM pA3pewerHuemM nevamu: e el 1.00
xyorce 4800x1200dpi; Cxopocme nevamu: ne
wenee 15 cmp/mun; Pynxyus
asmomamuyeckoll 08YCMOPOHHEH ReYamu -
nanuuue, Pynryua neyamv 6e3 noreu.
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HaumeHoBanue
060py0BaAHHSA
(PBIIO)

KpaTkune npHaMepHble TeXHHYECKHE
xapakrepuctuku (PBIIO)

Enunana
H3MepeHHs

IKou4ecTBO

nanuuue; Pyuryus 6ecnpPoBOOHO20
nodkmovenus, kax munumym WiFi u AirPrint:
nanuyue; Jluchnei 015 omobpajcenus
ungpopmayuu: namnue; Iloodepoicka oc
Windows, Mac OS, iOS, Android: nanue;
Humepdeiicer nooxmouenus USB, RJ45:
Hanuiue

Hoymoyx mun 1

Pazmep duazonanu: ne menee 15.6 0101M06;
Paspewenue sxpana: Full HD, Quad HD unu
Ultra HD; Ob6wuii 06bem ycmano6aeHHol
onepamueHoll NAMSMU: He MeHee 8 I'baum;
Maxcumansiblii 06uguti ROOOePIICUBAEMbLU
o6vem onepamuenoil namamu. ne menee 16
T6aiim; O6vem SSD naxonumens. He MeHee
240 I'baiim; Becnposoonas ceéase: Wi-Fi;
Konuuecmso 6cnpoeHHbIX 8 KOPHYC HOPMO8
USB: ne menee 2, uz Komopwix ve menee I
donxcro 6erms USB eepcuu ne nuoice 3.0;
Pazpewteriue 620-kamepsl, Mnukcenn. ne menee
0.3; Bcmpoennwiit mukpoghon; Knaguanmypa ¢
packaadKoll u MApPKUPOSKOU K1asuut
OWERTY/HL]VKEH:; Iloodepicka
cmanoapmos 6ecnposoOHOU CEA3U:
802.11a/b/g/n/ac; IIpoussodumenpHocms
npoyeccopa (3Havenue NoKasames «CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomance»
http.//www.cpubenchmark.net/laptop.himl): ne
wenee 5000 edunuy, Hanuvue manunynamopa
MblUb 8 KoMRAeKme: 0a; YcmanoeieHHasn
onepayuoHnas cucmema ¢ epaguuecKum
1101b308aMETLCKUM UHMEPDETICOM, C6COeHUA O
KOMOPOM GKIIOUEHbL 6 COUHBIU peecmp
pOCCUICKUX NPO2PAMM 015 DIEKMPOHHBLX
GLIYUCTUMETHBIX MAWUH U 043 OGHHBIX;
Vemanosnennwiil nakem ogucHozo
npozpammiozo obecneyenus, COBMeCMuMo20 ¢
VCMAanoeIeHHOT ORePAYUORHOT CUCIEMOT,
ceedenus 0 KOMOpPOM 6KIIOYEHbI 8 €OUHbLU
peecnp poccutickux npozpamm 0
DeKIMPOHHBIX GLIMUCIUMETbHBIX MAUUH U 043
aHHBLX.

wm

10.00

Hanmenosanue nanpagienns: "Modursnan paspabomka”

HaumenoBaHue
paznesna:

" JIOMOJIHUTETBHOE
obopyaoBaHue"

HaumeHnoBaHue
paszgena: "Meb6enp"

HaumeHoBaHHe
pazzesna:
"I1pe3eHTaLIMOHHOE
oGopynoBanue”
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HauMeHnoBaHHE
oGopyaoBanus
(PBIIO)

Kparkue npuMepHbie TeXHHYECKHE
xapakrepuctukn (PBIIO)

Eannuna
H3MepeHus

Kon4uecTBo

HaumeHoBaHue
pasnena: "Ilpodunetoe
loGopyaoBaHue"

Hanmenopanue nanpasienns: "ITpozpammuposariue Ha A3bIKE Python"

HaumeHoBaHHE
paznena:

" JTONOMHATENBHOE
o6opyaoBaHue”

Drunuapm MaeHUMHo-

Pasmep paboueil obracmu: He MeHee 700x1000

obyuatowezocs)

Toaim; Obdvem SSD nakonumens: He meHee
240 I'6aiim; Becnposodnas ceasw: Wi-Fi;
Konuuecmeo 6cmpoenHslx 6 KOpRYC HOpmos
USB: ne menee 2, u3 Komopulx He menee
Vonicro derms USB sepcuu ne Husice 3.0;

aspewenue 820-kamepvl, Mnuxcelb. ne Menee

MapKepHslil HA wim 1.00
MM, THUR OROPBL: MpeHo2d
mpenoze
Hocka maznumho-
Tun: nonumepHast, Cyxocmupaemas wm 1.00
WapkepHast HacHeHnas
HaumeHoBaHKE
2 .n n
aznena: "Mebenb
Vuetnaa mebeav: Cmon - 12 wum., Cmyn - 12
wm. Mebenw ona neoazoea: Cmon - 1 wim.,
Komnaexm mebenu wm 1.00
Cmyn - 1 wm., Tymba - 1 wim. Cucmemsl
panenus: Lllxagh - 2 wm.
HaumeHOBaHHE
3 pasnena:
"TIpe3eHTallMOHHOE
o6opyaoBanue”
Tun 2Kpana: JHCUOKOKPUCANIUNECKUL, Ul
OLED, unu QLED; Jluazonane skpana: e
vienee 74 owtivos; Paspewenue sxpana: 4K
UHD unu 8K; Veon obzopa: 6onvuie 170
epadycos; Hanuuue SmartTV: oa, Hanuuue Wi-
Tenesuszop ¢ Qynxyuei |Fi: da; Bosmodkcnocmy yecmanosKu _— 1.00
Smart TV (mun 1) DOnoTHUMETbHBIX NPUROAHCEH UL, mpedyemcs; '
[Tynbm ynpagienus ¢ PyHKyuel yKasku 6
kommaexme; VHugepcanbHoe HACMeEHHOe
Kpenaenue ¢ 603MOHCHOCIBIO HAKIOHA U
nogopoma, Wil HANOILHAsL MODUTLHAS CIOUKA,
cosmecmuMble ¢ Meaegu30pPoM, 8 KOMRIEKME.
IHaumeHoOBaHHe
4 pazpena: "IpoduneHoe
oGopyaoBanue”
Haywinuku (Pabouee
Y ( Tun: HOIHOPA3ZMEPHbIE wm 12.00
mecmo obyuaioue2ocs)
Pasmep ouazonan. He MeHee 13.6 oriimos;
Paspewenue sxpana: Full HD, Quad HD wiu
Ultra HD; O6wuii 06vem ycmanoeieHHOu
onepamuenoil namamu. ne menee 8 T'banm,
Makcumaneislii 061uii n0OOepICUBAEMbLU
Hoymbyx mun 1 o6vem onepamusHot navamu: ne menee 16
(Pabouee mecmo : P sl wm 12.00




n/n

HauMeHOBaHHE
o0opyaoBaHus
(PBIIO)

Kpatkue npuMepHbie TeXHHYECKHE
xapakTtepucrukn (PBIIO)

Eaunnna L(
0JIMYeCTBO
H3MepeHus

0.3; Bcmpoennwiit muxpogon, Knasuamypa ¢
packaaoKoll U MapKUpOBKOL KNasuut
OWERTY/HLVKEH; IToooepiicka
cmanoapmos 6ecnposoOHOU CEA3U:
802.11a/b/g/m/ac; ITpouseooumenvHocnd
npoyeccopa (snauenue NOKA3amend «CPU
Marky» no mecmy «Laptop & Portable CPU
\Perfomance»
hrzp://www.cpubenchmark.net/laptop.html): He
wenee 5000 eounuy, Hanuuue manunyismopd
WblUb 8 KoMnaeKkme: 0a; Ycmanosnennas
OnepayuoNNas CUCMEMA ¢ 2PaUecKUM
NOJIb308AMENLCKUM UHMEPPEUCcoM, ceedeHUs o
Komopom eKIOUEHb! 6 eOUHbLl peecmp
poccuiickux npozpamm 0114 31eKMPOHHbLX
GBINUCIUMETBHBIX MAUWUH U OA3 OGHHBLX;
Vemanognenuvlil nakem oQucHozo
npo2pamMmHo20 obecneueHus, COBMeCmumozo ¢
VemanoeeHHOU OnepayuoHHOU CUCHEMOH,
ceedenus 0 KOMOPOM GKTIOYEHbL 6 OUHDLI
peecmp poccutickux npozpamm ons
5/ICKMPOHHBIX GbIYUCTUMEbHBIX MAUWUH U oaz
OQHHBLX.

WEB-xamepa
(Pabouee mMecmo
neoazoeq)

Muxpoghon: nanuue, agmoMamu4eckas
(poxycuposxa: Hanuuue

uim 1.00

MnozohyHKYUOHATBHOE
yempoiicmso

(npuxmep, CKaHep,
Konup)

Tun ycmpoticméa: Muo2o@yHkyuoHaeHoe
vempoticmeo (MPY), Llsemnocnie nevamb:
uepHo-6enas; Texnono2ust nevamu.
brexmpozpagpuueckas (iazepuas,
ceemoouooHas), Dopmam neuamu. He MeHee
A4; Tun cKanuposaHus.:
npomssichbiil/nianuemnsliy, Bozmoocnocnto
CcKaHupoeaHus 6 (hopmamax: He MeHee A4;
Cnoco6 nooxmovenus: LAN, Wi-Fi, USB

uim 1.00

Hoymoyx mun 1
(Pabovee mecno
neoazoza)

Pasmep ouaeonanu: ne menee 15.6 0101m06;
Paspewenue sxpana. Full HD, Quad HD unu
Ultra HD; O6wuii 06vem ycmano61eHnou
onepamuenoil namanu: He Mexee 8 I'oatim;
\Maxcumanshelii 06uuil noddepicusaemvli
o6ven onepamuenoil navamu: ne meree I 6

I Gaiim; Ob6vem SSD naxonumens: He menee
240 I'6aiim; Becnposoonas ceasv. Wi-Fi;
[Koauuecmso 6CIMpoeHHbIX 6 KOPRYC NOpMoe
USB: ne menee 2, us komopuix e menee I
donoicno 6uims USB eepcuu ne nudice 3.0;
Paszpewenue 630-xavepot, Mnuxcens: He Menee
0.3; Bempoeunviii muxpogon,; Knasuamypa ¢
packAadkol u MapkupoBKoL Kiaguu
OWERTY/HL[VKEH, ITodoepaicka
cmanoapmos 6ecnposooHOU CEAZU!
802.11a/b/g/n/ac; IIpouzso0umensHOCHb
poyeccopd (sHauernue noKazameni «CPU

win 1.00




HaumeHoBaHHe

No Kparkue npuMepHble TeXHHYECKHE Exunnna
oGopyaoBaHus KosmuecTBO
n/n (PBIIO) xapaktepucruku (PBI1O) H3MepeHH
Mark» no mecmy «Laptop & Portable CPU
Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
wenee 5000 eounuy, Hanuuue manunyasimopd
Wbl 8 KOoMRIeKme: 0a; YcmanosneHHas
onepayuonnas cucmema ¢ epaguueckum
0L 306aMENLCKUM UHMEPDETCOM, Ce0eHUA O
KOMOPOM BKIIOUEHbL 8 COUHBLU peecmp
poccutickux npozpamm O 3NeKMpPOHHbLX
GBIYUCTUMENBHBIX MAUUH U 6A3 OAHHBIX;
Vemanosnennslii nakem oucHozo
npozpammnozo 0becneyeHs, COBMeCcmumo2o ¢
VCIMano8aeHHOT ONePayUOHHOU cucmemot,
lceedeHun 0 KOMOPOM 6KIIOUEHb] 6 eOUHBIU
peecmp poCCUICKUX NPO2PaMM 013
/1€ KMPOHHBIX GLIYUCTUMEIbHBIX MAWUH U 6as
AHHDBIX.
HaumenoBanue nanpasjenns: "Kubepzuzuena u paboma ¢ 001buiumu Qanuvimu"
HaumeHOBaHHE
| [pasnena:
" JlononHuTENBHOE
o6opynoBanHe"
Daunuapm MazHUMHo- .
e Pasmep patoueii otnacmu: ne menee 700x1000
MapKepHblil HA wm 1.00
v, mun onopel: mpeHo2a
mpenoze
V[ocka mMazHUmMHO-
Tun: nonumepHas, cCyxocmupaemas wm 1.00
MapKepHas HACMEHHAs
HaumeHoBaHHE
2 n "
aznena: "Mebesb
Vuebnas mebenv: Cmon - 12 wm., Cmyn - 12
wim., Mebenwy ons nedazoza: Cmon - 1 wim.,
[Komnnexm mebenu wm 1.00
Cmyn - 1 wm., Tymba - 1 wm. Cucmemvl
wpanenus. Llkagh - 2 wm.
HaumeHoBaHHE
3 [pasnena:
"[1pe3eHTalMOHHOE
oGopyaoBaHue”
Pasmep ouazonanu: nHe menee 74 00tmos;
Paspeuterue JKpana no 20pU3OHMANI; He MeHee
3000 nuxcenei. Paspetwenue sxpana no
cepmukanu: ne menee 2100 nuxcenet,
Iooddeparcka paspewenus 3840x2160 nuxceneu
3 npu 60 I'y): oa; Hanuuue scmpoennoi
\Humepaxmuenslil (np % - P
axycmuveckon cucmemst: 0a; Konuuecmeo
KOMHIIEKC ¢
mouex kacanus: He venee 20; Boicoma
GBIULICTUMNEILHBIM wm 1.00

OIOKOM U MOOUIBHBIM
KpenieHuem

cpabamvieanus cencopa om nOBePXHOCIMU
bxpana: ne 6oaee 3 murnumempos; Bpemsa
lomxauxa cencopa kacanus: ve 6onee 10
wunnucexyHo; Bempoennvie (hynkyuu
pacnosuasanis 00bEKMOE KACAHUs: 0d;
Konuuecmeo HOO0epHcUsaeMblXx CHIULYCOG
oonospemenno: ne menee 2; BoamosicHocnb
100K Ouenus k cemu Ethernet npogooHbm




/o

HaumeHnoBanHe
06opy10BaHHHA
(PBI1O)

Kparkne npuvepHbie TEXHHYECKHE
xapakrtepucrukn (PBIIO)

Eaunnna
H3MepeHHUs

OJIHYECTBO|

cnoco6om: 0a; BozmodcHocms NOOKIIOUEHUs. K
cemu Ethernet Gecnpoeodneim cnocobom (Wi-
Fi): da; Bosmooicnocme ucnoib306aHUA JIA0OHU
6 Kauecmae uHCMpyMenma CIupanus: 0d;
Hanuyue unmezpuposanHo20 Oamuukd
oceeuennocmu 01 AgMOMamu4ecKou
koppexyuu sipkocmu nodceemku: oa; Hanuiue
bynxyuu GecnposooHoll nepeoayu
usobpadicenus ¢ ycmpoiicme na 6ase OC
Windows: 0a; Hamumue ghynxyuu 6ecnposooHol
nepeoauu u300padicenus ¢ Yempoucme na baze
OC MacOS: oa; Hamue ghynxyuu
Gecnpogoonoll nepeodH u300paNcenus ¢
vempoticme na 6aze OC iOS: oa; Hanuuue
ynxyuu 6ecnposodnoil nepedaun
uzobpasicenus ¢ ycmpoticme na base OC
ndroid: oa; Bozmoscocme yOaneHHo20
vnpasaenus u monumopunza: 0a; Hanuiue
kpennenus ¢ kovnnexme: oa; Hanuuue croma
Ha xopnyce Oisl yCMAano6Ku OONOIHUMENbHO20
epiuucIumenvHo20 aoka: oa; Maxcumansruli
nodoepacusaemMplll 00beM 0nepamusHoU
namamu OONOIHUMEIbHO20 bIYUCIUMETBHO2O
Gaoka: ne menee 8 I'6; MaxcumanoHbolil
noddepoicusaemblii 00beM HAKONUMENA
DONOIHUMENLHO20 GHIYUCTUMENBHO20 DIOKA: HE
wenee 128 16, Pazvem 0151 ROOKNIOYEHURA
DONOTHUMEILHO20 ELIYUCTUMENbHO20 OI0KA ¢
KOHmaxmamu 3.1eKmMponumanus
SBINUCAUMENbHO20 GI0KA OM GCHIPOEHHO20
GrOKa NUMAHUA UHMEPAKMUGH020 KOMAIEKCA U
KOHMarmamu 01 NOOKNOYEHU YUPPoeozo
euoeocuenana u USB onsa nodkmouenus cencopa
kacanus: nanue,; IIpousgooumensHoCHb
npoyeccopa OONOIHUMENbHO20
leoryucIumensHo20 610Ka (3HaveHue
noxazamenn «CPU Mark» no mecmy «Desktop
CPU Perfomance»
hitps://www.cpubenchmark.net/desktop. html unu
no mecmy «Laptop & Portable CPU
Performances
https.//www.cpubenchmark.net/laptop.html): ne
wenee 7000 edunuy, Paspeuterue Ha 6bixooe
sudeoadanmepa 6eIUCIUMENbHORO OIIOKA NPU
pabome ¢ uHMEPAKMUEHLLM KOMIIEKCOM. He
wenee 3840 x 2160 nuxceneit npu 60 I'y;
\Hanuuue y 00nOIHUMENBHO20

GBIV UCTUMENBH020 O10Ka DECnPOBOOH020
wooyna Wi-Fi ne nuoce 802.11a/b/g/n/ac;
\Maxcumanbielli yposens ulyma npu pabome
DONOTHUMENLHO20 CLINUCTUMETbHO20 OI0KA: He
6onee 30 0bA; Hanuuue 6 komMniekme
MOOUTLHO20 MEMAIAUYECK020 KPenIeHUsl,




n/m

HauMeHoBaHHE
00opy10BAHHSA
(PBIIO)

KpaTkue npuMepHble TEXHHYECKHE
xapaktepucrukn (PBIIO)

Eaununa
H3MepeHus

KoanuecTBO

lobecneuusaioue2o 603MONCHOCM HANONBHOU
VCMAaHOGKU UHMEPAKMUGHO20 KOMNIEKCd, €
NepedGUICHOT KONECHOU Da30U U
s03MOdICHOCTTVIO (huKcayuu Koaec 0N
UCKTIOUEHUS. HENPOU3EBOIbHO20 OBUNHCEHUA,
[Ipedycmanosiennas onepayuoHHas cucmema c
epaghuneckum nob3068ame bCKUM
unmepaeticom, obecnevueaiowyas pabomy
pacnpocmpanentvlx 00pazoeamenbHeIx U

061 ecUcmeMIbIX NPUIONCEHUN: HANUYUe;
DyuKYus ZpaghuuecKozo KOMMEHMUPOGAHUA
nOBepX NPOU3BOILHO20 US0OPANCEHUS, 6 TNOM
yucne om usuyecKku NOOKIIOYEHHO20
UCMOYHUKA GUOCOCUZHANA: HaUYUe;
Humezpuposannslii 6 no/ib306amelbCKui
unmepdheiic QynryuoHan npocmompd u pabomut
C haiinamu 0cHOGHbIX (hopmamos ¢ USEB-
Hakonumenell Wil cemesozo cepaepa: Haauue;
Humezpuposannsie cpeocmaa,
obecneuusaioyue credyouuil PYHKYUoOHaL —
cos0anue MHOZOCMPAHUNHBIX YUeOHbIX 3aHAMUll
¢ UCHOAL306aHUEM MEOUAKOHMENMA PASIUNHBLX
dopmamos, — cozoanue naonuceu u
KoMMeHmMapues nogepx 3anylyeHHovlx
npunodcenli, — pacnosnasanue gueyp u
pYKORUCHO20 meKcma (pyccKu, aneautickui
93bIKU), — HAIUYUE UHCTPYMEHINO0E PUCOSAHUA
peomempuveckux Queyp u munui. Bempoennvie
(pyHEYUU: — ceHepamop CIYHAHbIX Hucel, —
KQILKYIAMOP, — SKPAnnas kiasuamypa, —
maiimep, — peoaxkmop MamemMamuiecKux
popmya. Dnekmponiie Mamemamuyeckue
UHCMpPYMEHbL. — YUPKYAb, — Y2ONbHUK, —
wuneiixa, — mpancnopmup. Pedicum «6enoil
DOCKU» € BOMOICHOCTIBIO CO30AHUS 3AMEMOK,
pucosanus, pabome: ¢ mabauyamu u
epagpuxamu: nanuuue. Hyunopm gaiinos
ipopmamos: PDF, PPT, PPTX

HaumeHoBaHHe
pasznena: "IpodunsHoe
obopyaoBaHHe”

Haywnuxu (Pabouee
mecmo obyuarnuezocs)

Tun: noanopaszmepuvle

wm

12.00

Hoym6yx mun 1
(Pabouee mecmo
obyuarouezocs)

Pazmep ouazonanu: e menee 15.6 010imos;
Paspewenue sxpana: Full HD, Quad HD unu
Ultra HD; Oéwuil 06vem ycmanoeieHHou
onepamuenoi namsmu: e menee 8 I'oaium;
\MakcumanbHelll 00wl RHOOOePICUBACMBIU
o6vem onepamusnoil namamu. e menee 16
T6aiim; Ofwen SSD naxonumens. He meHee
240 I'6aiim; Fecnposoonas cease: Wi-Fi;
[Konuuecmeo 6CmMpoeHHbIX 6 KOPRYC ROPMOos
USB: ne menee 2, us Komopwix He menee 1

wm

12.00




;’ HaumeHoBaHue

obopya0oBaHHA
(PBIIO)

Kparkue npuvMepHbie TeXHHUECKHE
xapaktepucrukn (PBIIO)

Eauanna
H3MepeHHs

0JIHYeCTBO

Donocno 6oime USB sepcuu ne nudice 3.0;
Paspewenue 626-kamepul, Mnukces: He menee
0.3; Bcmpoennviti mukpogpon; Knasuanypa c
pAckAaOKol U MAPKUPOBKOU KIAGUM
OWERTY/HI[VKEH; Ioooepacka
cmandapmos 6ecnposoOHOll CEA3U:
802.11a/b/g/m/ac; [Ipouzeo0umenbHOCHb
npoyeccopa (snavenue nokasamensi «CPU
Marky no mecmy «Laptop & Portable CPU
\Perfomance»

http: //www.cpubenchmark.net/laptop. html): ne
venee 5000 edunuy, Hanuqie MaHUnNyIamopa
MblUlb 8 KoMRAeKme: 0, YemanoeneHHasn
ONEPaYHONHAs CUCTEMA C 2PAPUIECKUM
10Ib306aMeNbCKUM UNMEPPeticoM, c6e0eHUs O
komopom ekmouenbl 6 eOUHbll Peecnp
poCCutickux npozpavm O 21eKMpPOHHbIX
GBHIYUCTUMENBHBIX MALLUH 1 043 OGHHBLX!
Vemanogaennsiil naken ogucnozo
npospammiozo odecneyenus, COBMECHUM020 ¢
VemanogaeHHOT ONepayUoOHHOU cucmemot,
caedenus 0 KOMOPOM GKIIOUEHb] € eOUHbIH
peecmp poccuiickux npopamm 01
SIEKMPOHHBIX GLIMUCIUINETbHbIX MAUUH U bas
OaHHBIX.

WEB-xamepa (Pabouee
lmecmo nedazoza)

Muxpogpon: nanusue, agMOMAMUECKan
hoxycuposxka: Hamue

1.00

Hoymoyx mun 1
(Pabouee mecmo
nedazoea)

Pasmep ouaconanu: ve menee 13.6 0101imos;
Paspewenue sxpana. Full HD, Quad HD unu
Ultra HD; O6wuii 06vem yemanoenenHou
onepamusnoii namamu: ne venee 8 I' baim,
Makcumaisiotii 06uguil noddepicusaemolii
06ven onepamueroil namsmu: ne menee 16

[ Gatim; Obvem SSD naxonumena. He menee
240 Tbaiim; Becnposoonas ces3v! Wi-Fi;
[Konuuecmso Cmpoernbix 8 KOPHyc ROpmaoe
USB: ne menee 2, uz komopuix ne mexee 1
Donacro Guims USB sepcuu ve nudice 3.0;
Pazpewenue s36-kavepel, Mnukcens: ne menee
0.3; Bcmpoennsiii muxpogon; Knaguamypa ¢
packnadkoil u MapKupoSKOil K1asU
OWERTY/HI[VKEH; Ioddeporcka
cmandapmos 6ecnposooHOU CEAZU!
802.11a/b/g/n/ac; [IpouzcodumensHOCHb
npoyeccopa (3Hauenue ROKA3amens «CPU
Marky» no mecmy «Laptop & Portable CPU
Perfomance»
htgo://www-v.cpubenc:hmark.net/laptop.html) I He
wenee 5000 eounuy; Hanuue Manunynamopa
MBlULL 6 KOMATeKkme: 0a; YemanosienHas
OnEpaYUONIIA CUCTNEMA € 2PAPUHECKUM
nONB306aAMENLCKUM WIMEPDelicom, c6e0eHUs O
KOMOPOM GKIIOUEHD] § OUHBLI peecmp

1.00




obyuaiouezocsi)

onepamuenoil navamu: ve menee 8 I'oatim;
Maxcumansruiil 06uuit ROOOEPICUBAEMBLU
o6vem onepamuerou navamu: ve menee 16

HanmenoBaHHe
Ne Kparkne npuMepHble TeXHHYECKHe Eannnna
o0opyaoBaHHS KoinuecTBO
n/n xapakTtepucruks (PBIIO) H3MepeHHs
(PBI1O)
poccutickux npoepamm OJii ANEKMPOHHBIX
GBIYUCIUMETBHBIX MAUUH U DA3 OAHHBIX!
Vemarnognennsiii Rakem oQucHo2o
npozpaMmHo?o odecneyenus, COBMeCmumozo ¢
VCMAHOBIEHHOT ONePAYUOHHOT CUCHIEMOT,
ceedenst 0 KOMOPOM G6KIIOUEHbL 8 COUHbBLU
peecmp poccutickux npozpamm O
S eKMPOHHBLX GLIYUCTUMEIbHBIX MaWuH U 6a3
OanHblX.
HanmenoBanue nanpasienns: "Anzopummuxa u 1ozuxa”
HaumeHOBaHHE
| [pasaena:
" JlomoHUTETBHOE
o6opynoBanue”
Daunuapm MazHuUmHo- 5
e Pasmep patiouei obnacmu: ne menee 700x1000
MapkepHbii Ha wm 1.00
MM, TIUR OHOPbI. MPeHo2d
mpeHoze
DocKa MazZHUMHo=-
Tun: noaumepHas, cyxocmupaemas wm 1.00
MapkepHas HACMeHHAs
HaumMeHoBaHHE
2 n n
asnesna: "MebGenb
Vyebuan mebens: Cmon - 12 wm., Cmya - 12
wum. Mebens ons nedazoza: Cmon - 1 wm.,
Komniaexm mebenu e wm 1.00
Cmyn - 1 wm., Tymba - 1 wm. Cucmembl
panenusi: Ilxag) - 2 wm.
HaumeHoBaHHe
3 [pasnena:
"I Ipe3eHTallMOHHOE
o6opynoBaHHe"
Tun sKpana: HCUOKOKPUCIIALTUYECKUT, WU
OLED, unu QLED; Juazonane sxpana: He
venee 74 owiimos; Paspewenue sxpana: 4K
UHD wiu 8K; Vzon o630pa: 6onviue 170
epaoycos; Hanmue SmartTV: oa; Hanuuue Wi-
Tenesuzop ¢ Gyukyuen |Fi: 0a; BosmooicHocme yemaHO6KU i 1.00
Smart TV (mun 1) DONOMHUMENbHBLX NPUIONCEHUI, MpedyemcA; '
Iyntem ynpagienus ¢ ynkyuen yrasku
komnaexme,; Vuueepcansnoe HaCmMeHHoe
Kpenienue ¢ 603MONCHOCNILIO HAKIOHA U
nosopoma, wi Hano.1HAA MOOUTbHAA CIMOUKA,
lcosmMecmuMble ¢ MeJieGU30POM, 8 KOMIIEKME.
HaumeHosaHue
4 pazpena: "llpodunsHoe
obopynoBanue”
Haywnuxu (Pabouee
o Tun: nonnopaszmepusle wm 12.00
mecmo 00yuauezocs)
Pazvep duazonaiu. ne venee 13.6 00umos;
Paspewtenue sxpana.; Full HD, Quad HD uiu
Hapmoysma i Ultra HD,; Oowuit 06wem y 061 i
i U em YCImanosneHHOU
(Pabouee mecmo f - wm 12.00




n/n

HaumenoBaHnue
000opya10BaHHS
(PBI1IO)

Kparkue npuMepHble TEXHHYECKHE
xapakrepucrukn (PBIIO)

Exuanna
H3MepeHus

OJIHY€ECTBO

loatim; Obvem SSD nakonumeins. e MeHee
240 I'baum; Becnposoonas cesize: Wi-Fi;
(Koauyecmseo 6CIMpoeHHbIX 8 KOPRYC ROPMOS
USB: ne menee 2, u3 Komopuix He menee 1
Voo 6uimy USB eepcuu ne nudice 3.0;
Paspewenue 630-kamepet, Mnukcenw.: ne menee
0.3; Bempoennwiit mukpogpon, Kiasuamypa ¢
pACcKIAOKOU 1 MAPKUPOGKOU KIAGULL
OWERTY/HI[VKEH:; Iloooepoicka
cmandapmoe 6ecnposoOHON CEAZU:
802.11a/b/g/m/ac; IIpou3co00umeIbHOCb
npoyeccopa (znavenue nokazamens « CPU
Mark» no mecmy «Laptop & Portable CPU
\Perfomance »
http://www.cpubenchmark.net/laptop. html): ne
menee 5000 eounvy, Hammue manunyigmopa
Mblb 6 Komnaekme: da; Ycemanoenennasn
onepayuonnas cucmema ¢ 2paguieckum
HOIb30BAMENLCKUM UHMEPDETCOM, CEOeHU O
KOMOPOM 6KIIOUEHb] 6 eOUHBLT peecnp
poCCUticKUX npo2pamm OJisl 1eKMPOHHbLX
GBLIYUCTUMEALHBIX Mauun U 6a3 OAHHbBLX,
Vemanosnenuulii naxkem oQucno2o
NMpo2paMMHOC0 0becneyenus, COBMeCIumMo20 ¢
VCmanoee ol onepayuoHHOU CUCMeMOl,
ceedeHa 0 KOMoPOM 6KIIOUEHbL 8 OUHbLT
peecmp poccuticKux npoepamm ois
DNEKIMPOHHBLY. GHINUCTUIIETLHBIX MAWUH U Oa3
OaHHBIX.

WEB-kamepa
(Pabouee mecmo
neoazoea)

Mukpoghon: Hanuvue, agMOMamu14eckas
porycuposka: nanue

wm

1.00

Hoymoyx mun 1
(Pabouee mecmo
neoazoza)

\Pazmep Ouazonaiu: ne menee 15.6 010imos;
Paspewenue skpana: I'ull HD, Quad HD wiu
Ultra HD; Obwuit o6vem yCcmano6aeHHOU
onepamusnot navamu: He menee 8 I'oaim;
MakcumansHwiil 06usuil HOOOEPHCUBALMbL il
06vem onepamueHoll namamu. He Mexee 16

[ 6aiim; Odvem SSD nakonumens: ne mexee
240 I'baiim,; becnposoouas cesnsv. Wi-Fi;
Konuuecmeso cmpoeHiiblx @ KOpRyc nOPMos
USB: ne menee 2, us komopwix He menee |
Vonncno Getme USB eepcuu ne nudice 3.0;
\Paspewenue 630-kavepsl, Mnuxcein: He MeHee
0.3; Bcmpoennuiii vuxpoghon; Knaeuamypa c
PackAaoKo 1 MUPKUPOGKOL KAASUUL
OWERTY/HI]VKEH; Iodoepacka
lcmandapinoe becnposooHou CeA3U!
802.11a/b/g/n/ac; IpoussooumenbHocms
npoyeccopa (snasenue nokazamens « CPU
\Mark» no mecmy «Laptop & Portable CPU
\Perfomaice »
ttp://www.cpubenchmark.net/laptop.html): ne

1.00




HaumMmeHoBaHHe

OI0KOM U MODUIBHBIM
KpenaeHuem

mouex xacanun.: ne mernee 20; Beicoma
cpabamuigarius cencopa on NOGEPXHOCMU
bxpana: ne 6onee 3 muriimempos; Bpems
omxnura cencopa kacanus. ne ponee 10
munaucexyno,; Bempoennsie Qynkyuu
ACHOZHABGHUA 00BLEKINOE KACAHUA: Od;

Ne Kparkue npuMepHble TEXHHYECKHE Ennnnna
n/n oliapyomaig xapakrepuctuku (PBIIO) H3MepeHHs s
(PBIIO)
venee 5000 eounuy, Hanuvue manunynsmopa
MBIl 6 KoMnaeKme: 0a, Yemanoenennas
onepayuontai Cucmemd ¢ 2paguieckum
nOMbL308aAMEILCKUM UHMEPPETUCOM, C8e0eHUs O
KOMOPOM BKIIOUEHbI 8 COUHBLI peecmp
POCCUTICKUX NPOPAMM O/ 2NeKMPOHHBIX
GBIy UCIUMETbHBIX MAUWLUH U Oa3 OAHHBIX,
Vemanosnenustii nakem o@ucHozo
npozpammioco obecneyenus, cCoBMeCmMuUMozo ¢
Vemanoeaenot onepayuontoil CUCmemol,
ceedeHUsL 0 KOMOPOM BKIKOUCHBL 8 EOUHBLH
peecmp poccutickux npozpamm 0
DNEKMPOHHBIX GLIYUCTUMETLHBIX MAWUH U 643
AHHBLX.
HanmenoBanue nanpasJjiedusi: "[Ipocpanmuposanue Ha A3blke Java"
HaumMeHnoBaHue
| Ppasnena:
" [lonmoNHUTEIbHOE
ob6opynosanue”
) HaumeHoBaHHE
aszena: "Mebenp"
HaumeHnosaHue
3 pasnena:
"[Ipe3eHTallMOHHOE
obopyaoBanue"
HaumeHoBaHHE
4 pasnena: "llpodunsHoe
lobopynoBaHue"
Haumenosauue nanpapienns: ""Cucmemnoe aomunucmpuposanue'
1 HaumeHnoBaHHe
aznena: "Mebenp"
Vuebnas medens: Cmon - 12 wm., Cmyn - 12
wim. Mebens dns nedazoza: Cmoan - 1 wm.,
Komnaexm mebenu - wm 1.00
Cmyn - 1 wm., Tymba - 1 wm. Cucmemsl
panenus: Ilkadh - 2 wm.
HaumeHoBaHHE
5 [pasaena:
"IIpe3eHTallMOHHOE
lobopynoeanue”
Pazmep ouaconaau. ne menee 74 010umos;
Paspeutenue HKPARA HO COPUOHMATU: He MeHee
3000 nuxceneii: Paspeuenue s3Kpana o
sepmukanu: ne menee 2100 nuxcenei;
\Humepaxmugnwiii IToodepacka pazpewenisa 3840x2160 nukceneti '
OMNIEKC C (npu 60 I'y): oa; Hanuvue 6cmpoenHou
BHIYUCTUMETLHBIM axycmuyeckoi cucmemsi: da, Konuuecmego wm 1.00




n/n

HanvenoBanue
0oGopy10BaHHS
(PBIIO)

Kparkne npuMepHbie TeXHHUeCKHE
xapakrtepucrukn (PBIIO)

Eaunnua
H3MepeHus!

OJIHYECTBO)

Konuuecmeo ROOOePAHCUEACMBIX CHILIYCOG
oonospemenno: ne menee 2; BosmodcHocmy
nodxmouenus k cemu Ethernet npo6ooHbIM
cnocobom: 0a: BozModicHOCIb NOOKIIOYEHUS K
cemu Ethernet 6ecnposodnsim cnocobom (Wi-
Fi): da; Bo3modcHOCHb UCROTb306aHUA TAOOHU
6 Kauecmee uHCMPYMEHIMa Cupanus: 0a;
Hanuyue unmezpuposaiiozo 0amuurd
oceewenHoc O ABMOMAMUYECKOU
koppexyuu apxocmu nooceemxu: 0a; Hanuuue
ynryuu Gecnposoonoil nepeoadu
wzobpadicenus ¢ yempoticme na oaze OC
Windows: oa; Hanwue (ynxyuu 6ecnposooHou
nepedauu uz06paXceHs ¢ Yempoucme Ha base
OC MacOS: oa; Haauuue @ynkyuu
Gecnposodno nepedat U300PAdNCEHUs C
vempoticme na 6ase OC i0S: oa; Hanuuue
pynryuu Geciposoonoll nepedaiu
uzobpasicenus ¢ yempoticms na 6aze OC
Android: 0a; Boszmesciocmy YOaneHHO20
yapaenenus u mosumopunea: oa; Hamue
kpennenus 6 kovniexine: da; Hanuvue croma
na kopryce 0JiA YCinanosKy JONOIHUMENbHO20
GLIyUCIUMEbH020 Oaoka: 0a; MakcumaneHslil
noddepaicucaembLil 00beM OnepamueHol
naMsmi OONOAHLINCIbHO20 BBIYUCTUNENbHO20
Gnoxa: we menee 8 I'6; MakcumansHblil
noddepoicusaemul it 00em HaKOnumens
DORONHUMENLHO20 S6IUCIUMENbHO20 DI0KA. He
venee 128 1'6; Pazvent 015 ROOKAIOUEHUA
DONOIHUMENEHOCO CLIHUCTUMENBHO20 OI0KA C
KOHmMAKMaMu D1 KIMPONUMAHUA
BBIYUCIUMENLHOCO OJI0KA 011 BCHIPOEHHO20
GI0Ka RUMAN LA UHINEPAKINMUGHO20 KOMRIEKCd U
konmaxmamu st HOOKIIOUCHUS YUPpoeozo
sudeocuzrana u USB onst noOkmoyenus cencopa
wacanusa: naiuaue; IIpouzc00umensHOCHb
Rpoyeccopd JOROHUMEIbHOZO
BBIYUCTUME 61020 GHORA (3HAUEHUE
noxazamens « CPU Mark» no mecmy «Desktop
CPU Perfomance»
https.//www.cpubenchmark.net/desktop. html unu
no mecmy «Laptop & Portable CPU
\Performance»
https://www.cpubenchmark.net/laptop.html): ne
venee 7000 edunuy; Paspelienue Ha 8b1X00e
guOeoadanmepa sulHUCIUNeIbHO20 B10Ka npu
patome ¢ UHMEPARMUGHGLM KOMAIEKCOM. He
wmenee 3840 x 2160 auxcenett npu 60 Iy,
Hanuuue y OGROAHUMETIbHO20
ebruuCIUMe 161020 GAoKa GecnpoB8OOH020
modyns Wi-Fi ne nuowe 802.11a/b/g/n/ac;
arcuViaIblblll YPoGeHs Wyma npu pabome




n/m

HaumenoBanue
obopyroBaHHS
(PBIIO)

Kpartkue npaMepHble TeXHHYeCKHe
xapakrepucruxn (PBIIO)

Eaunnna
H3MEpPEHHUHA

0JIN1eCTBO

DonoaHUmMeIbHO20 GHINUCIUMETbHO20 DN0KA: He
6onee 30 0bA; Hanuvie ¢ komniexme
MOBUNLHOL0 MEMATIUYCCKO20 KPENIeHUA,
oBecnevusaIue2o 603MOICHOCHb HANOILHOU
VCmAanosKu unmepakniueHo20 KOMIIEKCa, ¢
nepedsudICHoil KoecHot 0azou u
603MOANCHOCTBIO IUKCAYUL KOJEC OlA
LUCKTIOUCHUS. HERPOUZEOIBHO20 OBUNCEHUA,
[Ipedycmanosiennas onepayuoHHas cucmema ¢
epaghuueckir N0Mb306ANMEALCKUM
unmepgeticom, oGecnevusaiowas pabomy
pacnpocmpanenHbix 00pa306ameIbHblX U
0OUeCcUCMEMHbIX NPUTOJICEHUT: HATUYUE,
@ynxyus 2paguiecKo20 KOMMEeHMUPOSanus
nOGEPX NPOUIEOILHOZO U30OPAdNCEHUSL, 8 MOM
yuce om (QuIULecKu no0KI0UEHHO20
LCIOYHUKA GUOCOCUZHANA: HATUYUe;
Humezpuposaniwiil 6 NOIb3064MeTbCKUL
unmepeiic ynkyuonaL npocMompa u pabomel
c patinamu ocnosuvix popyamos ¢ USB-
Hakonmumenet Uil Cenesoeo cepeepa: Haludue;
Humezpuposaiisie cpeocmsd,
obecnevusaiolfue c1edyIouitl PyHKYyuoHan —
CO30aHUC MHO2OCIIPANUYHBIX YHeOHbIX 3AHAMUL
C UCTIO.Tb30GaIHEM MeOUAKOHMEHMA PAZNIUYHBLX
(popmamos, — cozoanue iadnuceti u
KOMMEHMAPUEE HOGEPX 3URYUEHHbIX
npunodicenuli, — pacnosnasanue gueyp u
PYKORUCHO20 meKema (PyCeKut, an2AUtCKUU
3BIKUL), — HAAUYUC HHCIIPYMEHN08 PUCOBAHU
beomempuueckux Queyp u aunull. Bempoennvie
pynKyLU: — 2eHEPEINOD CAYUATUHBIX YUCel, —
KAnbKYAAmop, — KPUrias Kiasuamypa, —
maiivep, — pPedaxmop MameMamuyecKux
(popmy. Daerinponnsle ManemMamuieckue
UHCMPYMEHINEL. ~— YUPKY.1b, — VeOIbHUK, —
nHenika, — mpancropmup. Pedcum «benou
DOCKUY C 60IMONCHOCINBIO COZOAHUL 3AMEMOK,
pucosaiiii, padomo: ¢ madauyamu u
epaguramu: nanmue. Hvnopm gaiinos
dopmamos: PDF, PI'T, PPTX

Hanmenosanue
pasnena: "I[lpodunsHoe
o6opynoBaHue"

Cucmemuwiii 010K

Cucmemuoiit G10K 6 COOPE € KOMARACKIMYIOUWUMU
(MaMePUHCKAs Hidinid, QuCKpPemHas
gudeoKapma, cemesan Kupma, 010K RUMAHUAL U
m. 0.): nanuyue, 803MOIICHOCHL RPOU3BO0UMb
cOOpKy u pazoopKy cucmemno2o oaoka:
Hanudue

wm

7.00

Manunyaamop muna
"motui "

\Muiuis onmuuecras nposoonas, USB

uwm

7.00




HanmenoBanue
0Gopya0BAHHSA
(PBIIO)

Kparkune npiuvepHbie TEXHHUECKHE
xapakrepucruxn (PBIIO)

Eananna

[H3MEepeHH

[KonuuecTBo

Krasuamypa

Kiasuamypa noanopazmepnas, npogooras.,
unmepetic ROOKmoenus USB, packradka
HI[VKEH (OWERTY)

um

7.00

Monumop

Tuazonans.: ne meree 20 0oiumos

7.00

Omeepmxa

Pabouas uacnn: vemann Tun: kpecmosas /
uLuyesasn

wm

7.00

Touxa becnpogodHo20
0ocmyna mun 1

- koauuecmeo nopmos Ethernet
10/100/1000Base-T, SPSC (RJ43) - ne menee 1
wum.; - numanue: no cmanoapmav IEEE
802.3af u (wni) IEEE 802 3ar u (unu) IEEE
802.3bt, - sozvoncrocmu WLAN: nooodepoicka
cmanoapmos IEEE 802.11a/b/g/m/ac,
azpezayus Oannvlx, sxnovas A-MPDU (Tx/Rx)
u A-MSDU (Rx), npuopuimemsl U RAGHUPOBAHUE
narxemos na ocroce WMM, ounamuuecxutl
surbop vacmomut (DFS), noddepcka
ckpuimozo SSID, oGuapyoicenue CHOPOHHUX
mouex 6ecnposo0n020 0ocmynd, ROOO0EpPIHCKA
APSD, noooepacka WDS, - cemeabvle hynxyuu:
agMOMamuuecKoe co2Idcosanie CKopocnu,
OYRAEKCHOO PeaClMd it NEPEKIIOYEHUS MeNCOY
peacumanu VDI u MDI-X, noddepacka VLAN,
noodepoicka aymenmudrurayuu 802.1X u
WPA2-Enterprise, DHCP-xuuenm,
noodepcka IPv6; - gynxyuu QoS: npuopumem
U MIAHUPOBAKUE NUKENIOE HA OCHOBE NPOPUIETH,
oepanumene nponyckiol cnocobnocmu 0n
kaoicoozo SSID, uzmenenue napamempoe WMM|
05 KANCOo20o paducunmepdetica; -
napamempe: Gecaposodnveo unmepgerica:
UCHOIB3YEMbIT HACOINKBIT OUARA30H
naxooumes 6 epanuyax 2400 - 2483,5 MI'y,
5150 - 3850 My mooyaayus CCK, BPSK,
OPSK, 16QAM, 64QAM; sHympeHHue
scenanpas.tenivie anmenins. MIMO 2 x 2; -
kongpueypuposanue: conositenue IO u
KOHpUYPUPOGUUE HOCPEOCMEGOM KOHMpO/LIepa
Wi-Fi, yowiennoe ynpasiernue no Telnet, SSH,
SNMP, web-unmepdeiic; - pabouasn
mevnepamypa: om +3 °C 0o ~40 °C

uim

1.00

nopmos Poe

Kommymamop, 8

Tun: Yapasisicyivii, - Hasnavenue:
Komymamop docmyna, - Boicoma: 1U; -
\BO3ZMOJICHOCH b YCIIGHOBKY 8 CHIOUKY WU
vonmadie Ha DIN petixy; - Koauvecmeo nopmos
10/100/1000BASE-T (5§P8C (RJ45)) PoE/PoE+
- ne menee 8, - xoauwecmeo nopmoa 1000
BASE-X (SI'P) - ne menee 2; - KOHCONbHBIU
nopm RS-232/8P8C (RJ45) wi USB; -
nponyciunas cnocotnocmo, Gbil/s - He Menee
18; - npous6EOUMEILHOCHT> HA NAKEMax ONUHOU
64 Oaiima, MPFS - ne wenee 12; - konuyecmeo
noodepoicusaevvix MAC-uopecos - He menee

8000 wwiyk, - kauecmeo vacaysrcusanus QoS

1.00




n/m

HaumeHnoBanue
00opya0BaHHA
(PBIIO)

KpaTkne npiMepHble TEXHHYECKHe
xapakrepuctukn (PBIIO)

Enuanna
H3MepeHUs

0JIHYECTBO

nopma) ne menee 8; - Konuecmeo sanucei 6
mabauye VLAN - ne menee 4000 wm.

(KOAUNECHIBO GBIXOOHBIX OYepeoell Ol Kaico02o

Kabeav "sumasn napa” 6
oyxme

VInuna rateas 6 dyxme. ive meriee 300 mempos

uwm

2.00

Konuexmopot

Tun xonnexmopa: RJ-43, Koauvecmeo: ne
venee 100 winyk

1.00

QbocuUmMHOU
UHCIMPYMEHN

Tun odocumaemo2o kabeis: sumas napa,
BO3MOXNCHOCTHD YCIMAHOGKI KOHHEKMOPA MUnd
\RJ-45. namnmue

uwm

7.00

HaumeHoBaHue
paszena:
"KomnproTepHoe
oGopynosanune”

Hoymoéyx mun 1

\Pasmep duazonaau. He menee 13.6 0w0umos;
Paspewenve sxpana: Full HD, Quad HD unu
Ultra HD; Oowutt 00bem ycmanoeaeHHOoU
onepamuenotl navamu: ne menee 8 I'baum;
Maxcumaibuelii 001Ul OO0 PHCUEAEMBLU
obvem onepamuenoil navamu: He menee 16

[ Oatim; O0vesm SSD naronwmensn: He MeHee
240 I'baiim,; Eecnposodnas céasze: Wi-Fi;
[Konuuecneo sempoeHivix 6 KOpRyc nopnios
USB: ne menee 2, uz komopuix He menee 1
Oonncno Guims USB eepcuu ne nuce 3.0;
Paspeutene 6>6-kamepel, Mnukcens.: He MeHee
0.3; Bempoenneilt muxpodon,; Knasuamypa c
PACKAAOK 01 U MAPKUPOGROU KNAgUW
OWERTY/HLYKEI; MHodoepoicka
cmandapmos 6ecnpoGooHoll CA3U!
802.11a/b/g/n/ac; {IpoussodumenbHocme
npoyeccopa (snavenue nokasamens « CPU
Marky» no meciiy «Laptop & Portable CPU
\Perfomance
http://www.cpubenchmark.net/laptop.html): ne
venee 5000 ecounuy, Hamne manunynamopa
MblUE ¢ KoMasexkme: Jda; YemanoeineHuas
ONePayUONIIAA CUCIEMA € SPAPUYECKUM
HOIb306AINCHCKUM UILIIEHPEUCOM, CRCOCHUSL O
KOMOPOM GKIIIOUCHDbI 6 e0UHbITl Peecmp
POCCUTICKUX NPOPaMM Olsl 51eKMPOHHBIX
BLIYUCTUNIEAbHbIX MAULLH U 043 OAHHBIX,
Yemanoenenniii naxkein ogucno2o
NPO2PAMMHOCO COECIEUZHUN, COBMECMUMOR0 €
Vemanosie o i onepayuonnoil CUCMeMOoH,
ceedenus 0 KOMopoM 8KII0NEeTbl 8 COUHBLU
peecmp poccuiicKux npozpavm Ons
DAEKIMPOHHBLY GHIYUCAUNETbHBIX MAUUH U 6a3
OaHHBIX.

13.00

HaumeHoBaHUE
paznena:
" JlONOMHUTEILHOE

obopynosanue”




HaumenoBanue
Ne Kparkne npaMepHble TeXHHYECKHe Epnanna
o0opyaoBaHus [KosninuecTBo
n/n xapaktepucrukn (PBITIO) H3MepeHus!
(PBIIO)
Daunuapm MazHUmHo- .
[ Pasmep pabouei obracmu: ne menee 700x1000
MapkepHblil Ha wm 1.00
MM, MUN Onopsl. MpeHoed
mperoze
[ocka MazHumHo-
Tun: noauviepHas, CyxXOCmupaeMas wim 1.00
MapKepHas HacmeHHas
HanmenoBanue nanpapiennus: "Paspabomia eupmyaisHoi u donoanennoii peanvnocmu’
IHaumeHoBaHHE
| [pasnena:
" JIONONHUTENbHOE
oGopynoBaHue" o
Daunqapm MAaeHUMHO- e
i \Pazmep patoueir ob.aacmu: ne menee 700x1000
\apkepHblil HA _ wm 1.00
MM, uUn ONOpuLL: MPeHo2a
mpenoze
Jocka maznumno-
Tun: noaumepnas, cyxocmupaemas wm 1.00
MApKepPHAA HACMEHHAs :
HanmeHoBaHHe
2 n n
aszena: "Mebenb i
Vuebnas meoens: Cmon - 12 wim., Cmyn - 12
! wm. Mebenw Ons neoazoza: Cmon - 1 wm.,
Komniexm medenu " 7 wm 1.00
Cmyn - 1 wm., Tvmba - 1 wm. Cucmemv
xpanenusi: [lxagh - 2 wm.
HaumeHoBaHue
3 [pasnena:
"[1pezeHTalMOHHOE
oGopynoBaHue”
Tun sKpana: JACUOKOKPUCINATTUNECKUU, UTU
OLED, wiu QLED; Juazonaie skpana: He
wenee 74 owiimos; Paspewenue sxpana: 4K
UHD unu 8K, Veoa o63opa: 6onvute 170
epadycos, Haauuue SmartTV: oa; Hanuvue Wi-
Teneguzop ¢ (pyuxyueit [Fi: 0a; Bosmosicnocne yemaHosKu i 1.00
Smart TV (mun 1) donoaHUmMeTbHEIX NPLA0CCHUT: Mpedyemca, ’
Ilybn ynpaeienus ¢ pyukyuen YKasku 6
Kommiexme, Vuueepecdaienoe HacmeHHoe
KpenieHiie ¢ 803MONCHOCIBIO HAKIOHA U
nosoponia, wi HAROILHAA MOOUTBHAR CIOUKA,
lcogmecnumble ¢ MeJesuU30POM, 8 KOMRJICKMe.
HanmeHoBanme
4 jpasnena: "lNpodunsHoe
obopynoBaHue"
Mownumop (Paboyee .
Al Huazonais: e venee 24 010imog wm 12.00
Wecmo obyyaiowe2ocs)
[laxem oghucnozo
NpPOCPaMMHO20
obecneveHus,
lcogmecmumozo ¢ "
2 \Hanuyue 6 edunom peecmpe pocCUUCKUX
VCMAHOBIEHHOI
. npoepaviv A.st 9.1 KHPOHHBLY GHIYUCTUMENbHBIX wm 12.00
lonepayuoHHo -
S Mauiun v Oaz OaHHBIY
cucmemoil, ceeo0eHUs O
KOMOPOM GKIIOHEHbL 6
edunblll peecmp
OCCUTICKUX RPO2PaMM




HaunmeHoBaHHe
Ne Kparkune npuMepHbIe TEXHHYECKHE Ennanna
oGopyaoBaHNsA 0JIHYECTBO
n/n xapakrepucrukn (PBIIO) H3MepeHHs]
(PBIIO)
0151 271 KIMPOHHBIX
GBI UCIUMETTEHBIX
Wauiun u 6as OaHHbIX
(Pabouee mecho
oyuaiowe20cs) o
Onepayuonnas
cucmema ¢
epaghuveckum
HOMb306AMENLCKUM
unmepgheiicom,
ceedeHUss 0 KOMOpoMm .
- Hanuuue 8 eOuHoM peecmpe pocCUtCKUx
GKAIOUEHBI @ €OUHBLT
N npozpamm 05 S1eKMPOHHBIX BLINUCIUMETbHBLX wm 12.00
peecmp poCCUUCKUX ~
Mauur 1 6a3 OaHHbIX
npozpamm oA
IeKIMPOHHBIX
BBIYUCTUMETEHBIX
Mawiun u 6az OanHvlx
(Pabouee mecmo
obyuarujecocs)
Knaguanypa ROIHOpazMepHas, npoeoonas,
[Knasuamypa (Pabouee P P P P
i GO unmepgpeiic nooxnouenus USB, packnaoka wm 12.00
Y FILIYKEH (QWERTY)
\Manunyasmop muna
«mbliiby (Pabouee Mbtue onmuueckas nposoonas, USB um 12.00
MeCo 00yarue2ocs)
[IIpoyeccop: ne menee 6 s0ep, 12 nomokos;
Taxmosas wacmoma. ne menee 2,8 I'Ty;
Taxmoeas uacmoma & PedicumMe YCKOpeHus: He
i wenee 4,2 T2y, Obdvew Kow-namsamu
CmayuoHapHulli _ .
npoyeccopa: ne wenee 12 Mo, Onepamusnas
xomnviomep mun 1 - "
namsme: ne menee 16 1'6;, Ob6wém Hakonumens wm 12.00
(Pabouee mecmo St .
Ginigonesiin) SSD: ne menee 256 16, O0wém Hakonumens
g \HDD: ne menee 1 To; Taxmosas uacmoma
suoeoxapmur. ne venee 1,5 I'Ty; Obvém
navsmu sudeokapmol. e venee 4 1'o; Iopmel
USB 3.0: nanwque,; ITopmer USB 2.0: nanuuue;
Habop gyuxiyuii: npunmep/ckanep/konup;
CHITY & cocmase yempoucmea unu CHITY
cosmecmias ¢ MDY ¢ kovniekme ROCMAasKy;
[Tevams yeemuulx uzoGpadicenuii: mpedyemcs,
\Maxcumaisibiit ropyam nevamu. A3, ¢
WQKCUMAIBHBLM PAZPCUICHUEM NeYAMU. He
xyaice 4800x7200dpi; Cropocine neuamu. He
MDY (npunmep, 3
wvenee 15 cmp/viun, Dynxyus
cxanep, konup) mun 2 e .
AGMOMATNUNCCIKOU O8YCINOPOHHEU NeYamu - uim 1.00
(Paboyee mecnio p -
manuuue; DyrKyiisl nevams He3 noneu.
neoazoza) -
wanuuue; @yuxyus 6ecnposooH020
noormouenua, kar smuruviyae WikFi u AirPrint:
nanuue, [luciieil ons omoGpancenus
ungpopmayy: naaue,; Hooodepaexa OC
Windows, Mac OS, iOS, Android: nanuuue;
Humepdgheiicol nocrnovenus USB, RJ45:
ATy e




HaumenoBaHue

Ne KpaTkue npuMepHbIe TEXHHYECKHE Expnuna
00opya0oBaHHA KoanuecTBo
n/n xapakrepucrukn (PBIIO) H3MepeHHs
(PBIIO)
\Monumop (Pabouee T
Py Tuazonans: ne venee 27 O10iMo8 wim 1.00
Mecmo neoazoza)
OnepayuoHHas
cucmema ¢
epaghunecrkum
10.16306AMENBCKUM
unmepgeticom,
ceedenUs 0 KOMopoM . .
_ |Hanuuue 6 eounom peecmpe poccuicKux
BKIIOYEHBL 6 COUHbLT
: npospamm 0l 2NEKMPOHHBIX GLIYUCTUMETIBHBIX um 1.00
peecmp poOCCUUICKUX -
Maiun 1 0dz OaHHbIX
npozpamm O
D1eKMPOHHBIX
GbIYUCTUMENBHBIX
mawiun u 6az OaHHBIX
(Pabouee mecmo
neoazoza)
Iaxem ogucnozo
MpozpaMmMHO20
obecneuenu,
COBMECMUMO20 C
VCHIAaHOBIEHHOT
onepayuoHHOU
cucmemoii, ceedenus o \Hanuuue 6 eOunom peecmpe pocCutickux
KOMOPOM GKIIOUEHBL 8  NPO2PAMM OJ151 21eKIMPOHHBIX GbIHUCTUMENbHBIX wm 1.00
eounvIll peecmp MauiH u 643 OanHbLx
poccutickux npozpamm
07151 2/1eKMPOHHBIX
GHIYUCTUNETLHBLX
MAUiUH U 6a3 OaHHBIX
(Pabouee mecmo
nedazoza)
[Knaguamypa noamopasmepnas, npogooHasA
[Knasuamypa (Pabouee P P iy 1D '
I e unmepghetic nooxmovenus USB, packiaoka uim 1.00
MIVKEH (OWERTY)
Manunynamop muna
«mbiuiby (Pabouee Mbtus onmuueckas npogoonas, USB wm 1.00
vecmo nedazoza)
IIpoyeccop: ne menee 6 adep, 12 nomokos,
Taxmosas wacmoma. ve menee 2,8 I'Ty;
Taxmosast uacmoma ¢ pedjcume YCKOPeHUs: He
. venee 4,2 ey, Odvem Kau-namsamu
Cmayuonaprwlil o 2
npoyeccopa: ne menee 12 Mo, OnepamusHnas
komnviomep mun 1 N
navame: e menee 16 16, Obvém nakonumes wm 1.00
(Pabouee mecmo Sl e o
e SSD: e venee 256 1'6; Oowém nakonumens
\HDD: ne mernee 1 T6; Taxmosas wacmoma
suoeokapmsi. ne vedee 1,5 I'Ty, Obvém
namvsmu suoeoxapmol: ne venee 4 16; Ilopmel
USB 3.0: nameque,; Hopmer USB 2.0: nanuyue;
Himamug ons \Pe2yiuposKa 6biCORTbL. HAAUYUE, BBICOTNA: HE
Kpenienus GHeWHUX  |Menee 2 Memipos, GOIMOIMCHOCHb YCMAHO8KU i 200

oamyuxos (Paboyee
vecmo odyuaroue2ocs)

BHEUIHUX OQIHYUKOG LUICMA GUPMYATbHOU
CANLHOCITLL. HUTAUNUC




HanmenoBanne

06BeM YemanoeReHiiol OnepanueHou NAMAMU:
e menee 8 I'oainm; MarxcumaneHvlii 00wl
noddeparcusae Mblil 00beM ONePAmMUEHOU

Ne Kparkue npumeplible TeXHHYECKHE Ennnnna
000pyA0BAHHSA 0IHYeCTBO
xapakrtepuctukn (PBIIO) H3MepeHHus
(PBI1O)
Cmayuonaproe nooxkmovenue k IK: nanuue,
. [6BI60O HA COOCMGEHNHbLI IKPAH. HANUYUE,
[Inem supmyaibHou
KOHMpoIePbl: He MeHee 2 WnyK, 6Hewnue
peansHoCmu " .
. Damuuxu: ne menee 2 wimyx, mpexune 6321804.
npogheccUoHabHLIU : um 1.00
Z Hanuuye, CMpoeHHbIe HAVUHUKIL HATUYUe,
(Pabouee mecmo :
- veon o6zopa: ne menee 100 epadycos, wacmoma
obyuaioujezocs) p
obnocaenun: He menee 90 Iy, paspeuwienue. ne
wenee 1440 %1600 onra kaxcdozo 2naza
I Imamus Onst Peaynuposkd 6bicolibl. HAUYUe, 66ICOMA. He
Kpenienus 6HewHUX  Menee 2 Mempos, GO3MONCHOCIb YCMAHOBKU i 200
Vamuukos (Pabouee  |gHewHUX OQIMNUKOG UUICMA GUPINYANbHOL '
Mmecmo nedazo2a) eaIbHOCINU. HATUYUE
Cmayuonapnoe nooxuovenue x IK: nanuuue,
. 8b1600 Ha coOCmEeH b IKPAH. HaTUYue,
IInem supmyanvnou o
KoHmpoepsi: He yenee 2 wmyK, 6HeutHue
peaneHocmu s ]
. loamuuru: ne menee 2 winyk, mpeKuHe 832noa.
npogheccuonanviviil wm 1.00
HanyLe, GCHIPOEHHbIE HAVIUHUKY, HATUYUe,
(Pabouee mecmo
veon obzopa: ne weree 100 epadycos, wacmoma
neoazoea) 3 _ o
obnosenu: He venee 90 1y, paspeutenue: He
wenee 14401600 ous kaxcoozo arasa
Haywnuxu (Patbouee
Y ( Tun: noaHopazvepusle wm 12.00
wecmo 00yyaiouezocs) '
WEB-xkamepa
\Muxpodhon: Hamnuve, a6MOMAMUYecKas
(Pabouee mecmo wm 1.00
Ghoxycuposxra: nanme
neoazoza) -
HaumeHoBaHue HanpasJenus: "3ona koniekmusnoi pabomo! "
HaumeHoBaHHe
pasnena:
" [lononHUTEIBEHOE
obopynosanue"” B
Daunvapm MazHumHo- -
P Pazvep patoueit o6racm: ne menee 700x1000
MapKepHblil Ha ; wm 1.00
MM, MUR ONOPBL. MPEHod
mpenoze
Tun yempoiicmea: Muoeohynkyuonaneroe
vempoucmeo (MDY), [lsemnocms neuams.!
yepno-6enas; Texnonoeus nevamu:
baekmpozpaduieckas (1azepra,
M®OY (npunmep, p pag ) /
ce8emoouooHas); Lopmant nevyamu. He MeHee utm 1.00
ckanep, konup) mun I :
A4, Tun cxanuposanus.
npomﬂmﬁmL?,’n.'.'auu.lefmfb: i; Bosmoxcnocme
cranuposanus 8 hopmamax. ne menee A4;
Crocob nooxmouenus.: LAN, Wi-Fi, USB
HaumeHoBanue
paznena:
"KomnbroTepHoe
obopynoBaHHe"
Dopm-axmop: noymoyk, Pazmep ouazonanu:
ne venee 135.6 dwines; Pazpewenue sxpana:
Full HD, Quad HD un Ultra HD; Odwuil
Hoymo6yx = " wm 5.00




n/n

HaunmeHoBaHHe
obopyroBaHHs
(PBIIO)

Kparkue npaviepHble TEXHHYECKHE Exunnna

xapakrepucruxu (PBIIO) nsmepeunﬂmm“qeﬂno

navsimu: ne menee 16 I'oatm; Obvem SSD
naxonumens: ne menee 240 I'oaiim,
\Becnposoonas ceazv: Wi-Fi: Konuuecmeo
scmpoenubix 6 kopnyve nopnioe USB. ne menee
2, w3 komopwix ne menee | oomicHo dermes USB
sepcuu ne nuoce 3.0; Paspewtenue 636-xamepel,
Mnuxcens: ne menee 0.3, Bempoennviii
vukpoon; Kiasuamypa ¢ packiaokou u
vapkuposrou kaasuut QWER TY/HI[VKEH:;
IToo0epaicka cmancapmos HecnpoeoOHOU CEA3U:
802.11a/b/e/n/ac; [TpouzsodumenpHocms
npoyeccopa (snavenue nokasamens « CPU
Mark» no mecniy «Laptop & Portable CPU
\Perfomance»

http. /mww.cpubenchmark.net/laptop.html): ne
venee 5000 eduny, Hanuue manunyismopa
MbllUb € KOMIeKkme: da; YeimanogneHnas
onepayuonidsl CUCIIEMA ¢ 2PaUIecKum
NOMb30GUMENLCKUM UHINEPPEHCOM, C8E0eHUA O
KOMOPOM GKIIOHEHBL 6 COUHBIL peecnp
poccuiickux nPOZpamMM 04sl 31eKIMPOHHBIX

GBIV UCTUMCTBIGLY Matdl 1 0a3 OGHHBIX,
Vemanogaennuil naxein ogrucno2o
npozpayyHoco obecieyeniil, COBMecmumozo ¢
VCMANGGIIE HHO L OREPUYUONIOL CUCTEMOH,
lc8eACHUA O KOWMOPOM BKIIOYCHbL 8 EOUHbLU
peecmp pocculiCkux APOSPAMM O
DACKIMPOHHBLX GLINECIUNEIbHDIX MAWUH U a3
OaHHbIX.

HaumeHoBaHue
aznena: "Mebens"

Vuebnaa mebeao: Cmoa - 3 wm., Cmyn - 5 wim.
\Mebeas oua nedazoza: Cmon - 1 wm., Cmyn - 1

\Komnaexm mebenu = o : Komnnexm 1.00
wim., Tymoa - 1 wwii. Cucinesoi XpAHCHUA:
Hlkagh - 2 wm.
HaumeHnosanue
pa3zaena:
"[1pe3eHTallHOHHOE
obopynosanue"
Kavecmeo sanucu 6udeo. ne nusice Full HD
Buoeoxamepa onn
I—— 1080p, mampuya: ne menee 3 Mn, wacmoma — 1.00
panc. kaopoe — ne menee 30 fps ona Full HD 1080p, '
BUOe0C8s3U 5 .
Qucmanyuonnblll NYAbM YNPAGICHUA. HAAWYUEe
Tun sKpana: HCUOKOKPUCMALIUYECKUT, WU
OLED, wiu QLED, /Juazonans sxpana: He
venee 74 doinios, Paspewenue sxpana: 4K
UHD wiu 8K; Yeon o6zopa. Goavwe 170
Tenesuzop ¢ pynuxyueii padycos, Hanuvwue SmartTV: oa; Hanuuue Wi- i 1.00

Smart TV (mun 1) \Fi: da; Bo3zMOACHOCHL YCIIUHOGKU
OONOIHUMEABHEIX NPLIOJICCHU Mpedyemcs;
ITynbm ynpagsienis ¢ PyHKyuell yKasku 6
Komnaexme, Yuugepcediotoe HACMeHHoe
KPEIICHIE ¢ GO3MUNCHOCHTLIO HAKTOHA U




n/n

HaumeHoBaHHe
obopyaoBanus
(PBIIO)

Kparkune npuvepHble TeXHHYECKHE
xapaxtepucruku (PBIIO)

Eananna
H3MepeHHs

KoJin4uecTBO|

nogopoma, Wi HanoILHAA MOOUILHASA CIMONKA,
cogmecmumple ¢ MEIeGU30POM, 6 KOMIIEKMe.

HaumeHoBaHue
paznena: "lllaxmarHas
soHa"

[axmamuas 30HaA

Komniaexkm Ousi axmMamnou 30Hbl.  WMAXmManmbsl
3wm. waxyamneie 4acel 21eKmMpoHHele 3uim.
lemon Oas wiaxviam 3uim. cmyva Ouim.

uim

1.00

Hauvenopanue Hanpas.iennsn: "Hepconan"

HaumveHosaHue
pazaena:

" JIOMOTHUTEIILHOE
obopynoBaHue"

HaumeHoBaHHe
paznena:
"KoMIsroTepHoe
o6opynoBaHue”

MDY (npunmep,
ckanep, konup) mun 1

Tun yecmpoticmea: Muo2odhyukyuoHareroe
vempoticmso (M@Y); Lgemnocms nevams:
vepro-oenasn, Texuonoeus nevamu:
bnexkmpozpupudeckai (1azepras,
cgemoduoonas);, Dopyvian hewamu. He MeHee
A4, Tun ckaHuposanus:

POMANHCHBLI RAGHILCHIHBLE,  BO3ZMONCHOCHTb
cranuposanusi ¢ hopmamax: ne menee A4;
Cnoco6 nooxmouenust: LAN, Wi-Fi, USB

1.00

Hoymoyx mun 1

\Pazmep Ouaeonaiu. ne mernee 13.6 010umos;
Pazpewienue sxpana: Full HD, Quad HD unu
Ultra HD; Oduyuii 00bem YCmMano6aeHHOU
onepamusioil navsnu: ne mexnee 8 I'oatm;
Marcunansnviic 6O 0ddepircusaemolil
06ver onepamucioil nayanu; ne mexee 16
Foaiim,; Obwvem SSD naxonumensn: ne meuee
240 I'baium, becnposooiias cesaze: Wi-Fi;
Koauuecmso aCcmpoesiiuplx 6 Kopnyc HOpmos
USB: ie menee 2, us koniopeix ne metee 1
douicro Ovine USB ¢epcuu ne nudice 3.0;
Paspewenue 636-kavepel, Muuxceib: He MeHee
0.3; Bempoennetit viuxpogpon, Kiasuamypa ¢
PacKIaORGil U MAPKUPOGKOU KIABUUL
OWERTY/HIJYKEH, Ilodoepocka
cmanoapinos GecnposodHoil CEA3U!
802.11a/b/g'n/ac, [Tpouszso0umersHOCHb
npoyeccopa (snavenue nokusamens « CPU
Marky, no mecmy «Laptop & Portable CPU
Perfomance »
http://www.cpubenchmark.net/laptop.html): ne
vienee 5000 edunuy, Hanqie manunyiimopa
MBIl & KOMAACKME. Oa; Y enmanosientas
ONePaYUONNUSL CUCHIEMA € 2PAPUIECKUM
HOIB306AIMENLEKUM Wil (7 /CHCOM, CBEOCHUA O
KOMOPOM GIOYEHbL 6 COUNBIT peeCmp
OCCUNCKUX NpUSPLiM OIS 3AEKIMPOHHBIX

wm

6.00




HaumeHoBaHHe
Ne Kparkue npuMepHble TeEXHHYECKHe Exununa
000py10BAHHA KosinuecTBO
n/n (PBIIO) xapakrepuctuxn (PBIIO) [H3MepeHHs
BBIYUCUMECTEHBIY VAl U 6a3 OAHHBIX;
Vemarnogaenusiil naxem opucHozo
npo2paMvMHo20 0OeCcneuens, coBMecmumozo ¢
VCIMAanoBIeHHOT ONePayUOHHOL CUCINEMOT,
CGeOCHUSL O KFOMOPOM GKIIOUCHBL 8 €OUHbIT
peecmp poccutickux npozpamm s
DNEKIMPOHHBLY GHIYUCIUINSILHBIX MAUUR U 0a3
OQHHBIX.
HaumeHoBanHe
3 . 6 "
paznena: "Mebenb
Tymba ¢ sagurani - | wm. [Hxagh oas
[Komniexm medenu Doxymenmos - 2 win. [xagh 012 odexcowt - 1 | Komnnexm 1.00
e, Cmyi - 5 g, Criod - 3 wim.




