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KpaTkue npuMepHble TeEXHUYECKHE
xapakrepuctuku (PBIIO)

Eaununa
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HaunmeHnoBanue HanpasJieHusi: ""Cmanoapmmuulii Komniekm
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HanMeHoBaHue pa3nesna:
"CTaHIapTHBIN KOMILIEKT"

HaumeHoBaHue HanpaBJeHusi: "Cmanoapmuolil Komniekn (MaaoKoOMn

ekmuasn wikona)'"

HanmeHnoBaHue pazaena:
"CTaHfapTHBIA KOMIIJIEKT
(MaJOKOMILIEKTHas IKoJa)"

HaumenoBanue nanpasJiienusi: ""Ilpogunvusiii komnaexm 6aza’’

HanmeHnoBaHue pazaena:
"[TpodunbHBII KOMITIEKT
0aza"

I Ipoghunvnuiii komniexm
oasa

[EcmecmeeHHOHAYYHASL HANPAGIeHHOCMb: 1.
Lugposas nabopamopus no buonozuu
(vuenuueckas). Konuuecmeo — 1 ed. Onucanue: *
Obecneuugaem 8vinoiHeHue
lnabopamopHvix pabom HA YpoKax no ouonocuu 8
OCHOBHOUL UWIKOJIe U NPOEKIMHO-UCCIe008AMeNbCKOl
OessmenbHOCIU YYaUUXC. * Komnnexmayus:
0 Becnposoonoii myremudamuux no
ouonocUU ¢ 6-10 BCPOEHHLIMU OamYUKamu. ||
Jlamuux enaxcrnocmu ¢ Ouanasonom
usmepenus 0...100% 1 [Jamuux oceewjennocmu
c duanazonom uzmepenus e yce yem om 0 0o
180000 nx [] Lamuux pH ¢ ouanazonom
usmepenus ve yace yuem om 0 oo 14 pH Jlamuux]
memnepamypbl ¢ OUANA30HOM UMEPEHUsL He Yice
uem om -20 0o +140C [ Jamuux
D1eKMPONPOBOOUMOCTIU ¢ OUANAZ0HAMU USMEDEeHUS
He yoice wem om 0 0o 200 mxCm; om 0 0o 2000
mkCm,; om 0 0o 20000 mxCm [ [Jamuux
memnepamypul OKpyscaroueli cpeovl ¢ OUANaA30HOM
usmepenus ve yoice yem om -20 0o +40 o
Axceccyapwi: | Kabenv USB
coeouHumenvHulil [ 3apsonoe ycmpotiicmeo ¢
xkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy o Kpamxoe pykosoocmeo
no sxcniyamayuu yugposou 1abopamopuu o
Lughposas sudeoxamepa ¢
\Memaniuueckum wmamueom, paspeuieHue He
wmenee 0,3 Mnuxc o Ilpoepammmnoe
obecneuenue o Memoouueckue pekomMeHOayuU He
menee 30 pabom o Ynaxosxa o
Hanuuue pyccroszviunozo caima
1n000epocKU, Hanudue UOEoOPOIUKOS. 2.
Lugposas rabopamopusi no xumuu
(vuenuueckas). Konuuecmeo — 1 eo. Onucanue. *
Obecneuusaem gvinoHeHue
lnabopamopHvix pabom no Xumuu Ha ypoKax 6
OCHOBHOU UWIKOJIE U NPOEKMHO-UCCIe008AMENbCKOU
OesimenbHOCmu yuaujuxcs. * Komnnexmayus:
0 becnposoonoii mynemuoamuux no xumuu ¢
4-ms 6cmpoenuvimu damyuuxamu: || Jlamuux]
pH ¢ ouanazonom usmepenus ve yace uem om () 0o
14 pH [ JJamuuk ebicokou memnepamypbi
(mepMonapmwill) ¢ OUANA30HOM UBMEPEHUS He Yice

uem om -100 0o +900C [ Jlamuux

KomMnjiekmoes

5.00




Ne HaumenoBanue KpaTrkue npumepHble TEXHUYECKHE Eannuna

n/n| _ob6opynosanust (PBIIO) xapakrepucruku (PBIIO) M3MepeHnst Koauecrso

=

D1eKMpPONPOBOOUMOCTU C OUARA30HAMU USMEDEHUS
He yorce wem om 0 0o 200 mxCm; om 0 0o 2000
mkCm,; om 0 0o 20000 mxCm [ [Jamuux
memnepamypbl Ni1AMUHOBbILL ¢ OUANAZ0HOM
usmepenust e yoce uem om -30 0o +120C o
Omoenvuvie oamuuku. || Jamuux
onmuueckou nromuocmu 525 um o Axceccyapul.: ]
Kaberv USB coedunumenvhbiii ||
3apsionoe ycmpoticmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy o Kpamxoe pykosoocmeo no
brcnayamayuu yugposoii rabopamopuu o Habop
l1ab0opamopHol OCHACMKYU O Ipoepammnoe
obecneuenue o Memoouueckie pekomMeHOayuu He
lmernee 40 pabom o Hanuuue
PYCCKOAZBIYHO20 catima no00epI’CKU O
Hanuuue sudeoponuxos. 3.
Lugpposas rabopamopus no gusuxe
(vuenuueckas). Konuuecmeo — 1 ed. Onucanue: *
Obecneuusaem gvinonHenue
DKCHnepuMenRmos no memam Kypca Qusuxu. *
Komnnexmayus: o becnposoonoii
Wyremudamuux no Qusuxe ¢ 6-10 6CMpPOEHHbIMU
Oamuuxamu: | Lugposoti damuux
memnepamypbl ¢ OUANA30HOM UMEPEHUsL He Yice
uem om -20 00 120C 1 Lugposoii oamuuk
abconomnoco dasneHus ¢ OUANAa30HOM UMEPEHUs.
He yoice wem om 0 0o 500 xlla 1 JJamuux
WMazHUMHO20 NOJIAL C OUANA30HOM USMEPEHUS He
yorce uem om -80 0o 80 mTn [ Jlamuux
HanpsaJjceHus: ¢ OUANA30HAMU USMEPEHUs He Yoice
uem om -2 0o +2B ; om -5 do +5B; om -10 0o
+10B; om -15 0o +15B [ Jlamuux moka
He yoice uem om -1 0o +14 [ Lamuuxk
axcenepomemp ¢ NOKA3amMesiMu He MeHee uem: +2
g, +4 g, +8 go  OmoenvrHvle ycmpoticmaa: |
USB ocyunnoepagh ne menee 2 kanana, +/-
100B o Axceccyaper: || Kabeno USB

coeouHumenvHulil [ 3apsonoe ycmpoiicmeo ¢
xkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy o Koucmpyxmop ons

npoeedenus sxcnepumenmog o Kpamkoe
pYKO80OCE0 NO IKCHAYAmayuy Yyugposotl
nabopamopuu o Ilpoepammmnoe obecnevenue o
Memoouueckue pexomenoayuu (40 pabom)
0 Hanuyue pyccrosazviunoeo catima
noododepoicku o Hanuuue udeoponuros.
[Komnviomeproe obopydosanue: 4. Hoymoyx.
[Konuuecmeo — 2 ed. Onucanue: *  DPopm-axmop:
HOYMOYK, Kecmxas, neomxuouaemas
Kknasuamypa: naaudue; * Pycckasa packiaoka
Kaaeuamypbl: naiuuue; * Jfuazonans skpana: ne
wmenee 15,6 ootimos; ©  Paspewenue skpana: ne
wmenee 1920x1080 nuxceneii; Konuuecmeo
s10ep npoyeccopa. ne menee 4, «  Koauuecmeo
nomokos: He menee 8, « bBasosas makmogas
uacmoma npoyeccopa: ne menee 1 I'Ty; ¢
Makcumanvras maxmosas 4acmoma




Ne HaumeHnoBanue Kparkue npuMepHbIe TeXHUYECKHE Ennnuna
n/n| o6opynoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
npoyeccopa: ne menee 2,5 I'Ty, « Kow-namamo
npoyeccopa: He mernee 6 Mbaiim; * Obvem
VCmanosienHol onepamugHol namamu. He metHee 8
oaim, * Obvem noddepaicusaemon
onepamueHoll namsimu (01 603MONCHOCMU
pacuupenus): ne menee 24 I'oaum, * Obvem
naxonumensi SSD: ne menee 240 I'batim; * Bpewms
aemonomuou pabomel om 6amapeu: ne menee 6
uacos,; * Bec Hoymbyka ¢ ycmanogiennvim
akkymynamopom: He bonee 1,8 ke;
Brewnuii unmepgpeiic USB cmanoapma ne
Huoce 3.0: He menee mpex c60000HbIX, *
Brewnuii unmepgpetic LAN
(ucnonv3osanue nepexoOHUKos He
npedycMompero): Haiuiue, Hanuuue
Wooynei u unmepgeiicos (Ucnoiv3oeanue
nepexoonuxos ne npedycmompeno): VGA, HDMI; ¢
becnposoonas ceaze Wi-Fi: nanuuue ¢
noooepockoti cmanoapma IEEE 802.11n unu
cospemennee; *  Web-kamepa: naiuuue;
Manunynamop "menus": naruuue; ©
Ilpedycmanosnennas onepayuonuas
cucmema ¢ epaguueckum noIb308amenbCKUM
unmepgeticom, obecneyusarowias pabomy
pacnpocmparentvix 06pa308amenbHbIX U
0OWecUCmeMHbIX NPUONCEHUN: HaTUYuUe.
[EcmecmeeHHOHAYYHAS HANPAeieHHOCHb: 1.
Lugpposas rabopamopus no buonocuu
(vuenuueckas). Konuuecmeo — 3 ed. Onucanue: *
Obecneuusaem gvinoaHerue
lnabopamopuvix pabom Ha YpoKax no o6uonocuu 6
OCHOBHOU UWIKOJIe U NPOEKMHO-UCCIe008AMeENbCKOL
OesamenbHOCMU YUauuxcs. * Komnnexmayus:
0 becnposoonoii mynemuoamuux no
ouonozuu ¢ 6-10 GCMpOeHHbIMU Oamyuxkamu. ||
Jlamuux éraxcnocmu ¢ OuanasoHom

KosmmuecTBo|

=

usmepenus 0...100% 1 Jamuux oceewjennocmu
c ouanazonom usmepenusi ve yce yem om () 0o
180000 ax [ Hamuyux pH ¢ ouanazonom

usmepenus ne yoice uem om 0 oo 14 pH Jlamuux]

memnepamypbl ¢ OUANA30HOM UMEPEHUSL He Yce

[ Ipopunvroiil Komniexm uem om -20 0o +140C [ Jamuux

basza D1eKMpPONPOBOOUMOCIU C OUANAZOHAMU USMEPEHUS

ne yoce wem om () 0o 200 mxCm; om 0 do 2000

mxCm,; om 0 0o 20000 mxCm 1 [Jamuux

memnepamypbl OKpycaioujell cpeovl ¢ OUANa3OHOM

usmepenus: ne yace uem om -20 0o +40 o
Axceccyapwi: | Kabenv USB

KOMNJIeKma 32.00

coeounumenvHulil || 3apaonoe ycmpoiicmeo ¢
kabenem miniUSB [ USB Aoanmep Bluetooth
4.1 Low Energy o Kpamxkoe pykosoocmaeo

no sKcnyamayuu yugposoti rabopamopuu 0
Lugposas euoeoxamepa c
\MemanIuyecKuM Wwmamueom, paspeulenue He

wmenee 0,3 Mnuxc o IIpoepammnoe
obecneuenue o Memooduueckue pekomeHoayuu He
menee 30 pabom o Ynaxosxa o

Hanuuue pyccroszviunozo catima




=

HaumenoBanue

obopynosanus (PBIIO)

KpaTkue npuMepHble TeXHHYECKHe
xapakrepuctuku (PBIIO)

Eannuna
H3MepeHus

KosmmuecTBo|

n000epIHCcKU, HauyUue 8UOeOPOTUKOS. 2.
Lugposas nabopamopus no xumuu
(vuenuueckas). Koauuecmso — 3 ed. Onucanue. ¢
Obecneuusaem gvinoanenue
lnabopamophvix pabom no Xumuu Ha ypoKax 6
OCHOBHOUL UWIKOTIE U NPOEKMHO-UCCTIE008AMENbCKO

0esmenbHOCIU YYauuxcs. Komnnexmayus:
o becnpoeoonoii myremudamyux no xumuu ¢
4-ms 6cmpoennbimu damyuxamu: | Jamuyux]

pH ¢ ouanazonom usmepernus ve yice yem om () 0o
14 pH [ [Jamuuxk 8vicokoli memnepamypul
(mepmonapmbvlii) ¢ OUANA30HOM USMEPEHUS He Ve
uem om -100 0o +900C [ Jlamuux
D1eKMpPONPOBOOUMOCTU C OUANA30HAMU USMEDPeHUs
He yorce wem om 0 0o 200 mxCm; om 0 0o 2000
wkCm,; om 0 00 20000 mxCm [ [damuuxk
memnepamypbsl NIAMUHOBbLI ¢ OUANA30HOM
usmepenus ve yoice yem om -30 0o +120C o
Omoenvhbie damuuku: [ Jlamuux
onmuueckou nromunocmu 525 um o Axceccyapul:
Kabenv USB coeounumenvhutii ||
3apsaownoe ycmpoticmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy o Kpamxoe pykoeoocmeo no
brenayamayuu yugposoii rabopamopuu o Habop
l1abopamopHol OCHACMKYU O Ipoepammnoe
obecneuenue o Memoouyeckue pekomeHoayuu me
wmenee 40 pabom o Hanuyue
PYCCKOAZBIYHO20 catima no00epI’CKU O
Hanuyue suoeoponuxos. 3.
Lugpposas rabopamopusi no gusuxe
(vuenuueckas). Konuuecmeo — 3 ed. Onucanue. *
Obecneuusaem gvinoiHeHue
DKCHEepUMenmo8 no memam Kypca Qusuxu. *
Komnnexmayus: o becnposoonoii
Wyremudamuux no Qusuxe ¢ 6-10 6CMpPOEHHbIMU
Oamuuxamu: | Lugposoti damuux
memnepamypbl ¢ OUANA30HOM UMEPEHUsL He YIice
uem om -20 00 120C [ Hugpposoit damuuk
abcontomno2o 0asneHus ¢ OUANA30HOM UsMepeHus

re yoice wem om 0 0o 500 xlla 1 Jlamuux
MAZHUMHO20 NOJISL C OUANAZ0HOM U3MED eHUsL He
yorce wem om -80 0o 80 mTn [ Jlamuux

HanpsiceHusi ¢ OUANA30HAMU USMePEeHUs. He Yoice
uem om -2 0o +2B ; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B [ Jlamuux moka
He yoice uem om -1 0o +14 [ Lamuuxk
axcenepomemp ¢ NOKA3aMesAMU He MeHee uem: +2
g, +4 g; ¥8 g0  Omoenvuvie ycmpoticmsa. ||

USB ocyunnoepag ne menee 2 kanana, +/-
100B o Axceccyapwi: || Kabenv USB

coedunumenvHulil [ 3apsonoe ycmpoiicmeo ¢
xkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy o Koncmpyxkmop ons

nposedenus sxcnepumenmog o Kpamkoe
PYKOBOOCHB0 NO IKCHIyamayuu yu@dposotl
nabopamopuu o Ilpoepammmuoe obecneyenue o

Memoouueckue pexomenoayuu (40 pabom)




HaunmeHoBaHue KpaTkue npuMepHble TeXHHYECKHe Eannuna
KounvecTBo
n| obopyaosanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
o Hanuuue pyccrossviunozo catima

nodoepacku o Hanuuue 8udeoponuxos.
[Komnviomeproe obopydosanue: 4. Hoymoyx.
\Konuuecmeo — 3 e0. Onucanue: * Dopm-paxmop:
HOYMOYK, * Kecmras, neomkniouaemas
Kiasuamypa: naaudue; * Pycckas packiaoka
K1aguamypul: Hanudue; * [luaconans skpana: He
Wmenee 15,6 ootimos; ©  Paspewenue sxpana: ne
wenee 1920x1080 nuxcenei; * Konuuecmso
10ep npoyeccopa: e menee 4, «  Koauuecmso
nomoxkos: He meree 8; * basosasa maxmosas
uacmoma npoyeccopa: ve menee 1 I'Ty; *

Maxkcumanvras maxmosas yacmoma
npoyeccopa. ne menee 2,5 I'Ty, « Kow-namamo
npoyeccopa: He mernee 6 Moaiim; * Obvem
ycmanosnenHol onepamuHol namamu.: He meHee 8
[ oaim, * Obvem nodoepaicusaemot
onepamueHotl namsimu (0 603MONCHOCU
pacwupenus): ne menee 24 I'oaum, * Obvem
naxonumensi SSD: ne menee 240 I'batim; * Bpewms
a8moHoMHOU pabomsl om bamapeu. He MeHee 6
uacos, * Bec HoymOyKa ¢ ycmaHO8IeHHbIM
akkymynamopom: He bonee 1,8 ke,

Buewnuii uumepgpeiic USB cmanoapma e
Huoice 3.0: He menee mpex c60O0OHbIX, *

Buewnuii unmepgpetic LAN
(ucnonv3o8anue nepexoOHUKO8 He
npedycmompeno).: naiuiue, Hanuuue
Wooynei u unmepgeiicos (Ucnoiv3oeanue
nepexoonuxos ne npedycmompeno): VGA, HDMI; «

becnposoonas ceasv Wi-Fi: naruyue ¢
noooepockot cmanoapma IEEE 802.11n unu
coepemennee; © Web-kamepa: nanuyue;

Manunynamop "meius": naruuue; *

Ilpedycmanosnennas onepayuonuas
cucmema ¢ epaguueckum noIb308amenbCKUM
unmepgeticom, obecneyusarowias pabomy
pacnpocmparentvix 06pa3068amenbHbIX U
00UjecUCEeMHBIX NPUNIONHCEHUN. Hanudue. 5.

MDY (npunmep, ckanep, xonup).
Konuuecmeo — 1 e0. Onucanue: * Tun
yempoucmea: MOY (pynxyuu newamu,
Konupoeanus, ckanuposanus); *  Popmam
bymacu: He menee A4; *  Lleemnocmu: yepro-
benvil; *Texnonoeus newamu: 1asepras *

Maxkcumanvroe paspeuiernue neuamu: He
wmenee 1200%1200 mouex; * Humepdgheiicor:
Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanune HanpaBiaenusi: "Ilpogunvnuiii komniexm 6aza (manokomniekmuan wixkona)"

HaunmeHnoBaHue pazaena:
"[TpodunbHBII KOMITIEKT
0a3a (MaJTOKOMILIEKTHAS
mkosra)"

[ Ipopunvroiil Komniexm
baza (manoxomniekmuas
wxoaa)

EcmecmeenHOHayYHAs HANPAeieHHocmb: 1.
Lugposas rabopamopust no b6uonocuu

(vuenuueckas). Konuuecmeo — 2 ed. Onucanue. *
Obecneuusaem gvinoiHeHue

labopamopuvix pabom Ha Ypokax no 6uoso2ul 6

Komnjiekmos

7.00




Ne HaumenoBanue KpaTrkue npumepHble TEXHUYECKHE Eannuna

n/n| _ob6opynosanust (PBIIO) xapakrepucruku (PBIIO) M3MepeHnst Koauecrso

=

OCHOBHOUL UWIKOJIe U NPOEKINHO-UCCIe008AMeNbCKOl
OesamenbHOCIU YUAUUXCA. * Komnnexmayus:
0 becnposoonoii mynemuoamuux no
ouonocuU ¢ 6-10 BCMPOEHHLIMU OamyuKamu. ||
Jamuux enaxcnocmu ¢ Ouanasonom
usmepenus 0...100% 1 Jamuux oceewjennocmu
c duanazonom uzmepenus e yace yem om 0 0o
180000 nx [] Hamuux pH ¢ ouanazonom
usmepenust ve yace yuem om 0 do 14 pH || Jlamyux]
memnepamypbel ¢ OUANA30HOM U3MEPEHUsL He Yice
uem om -20 0o +140C [ Jamuux
D1eKMpPONPOBOOUMOCTU € OUARA30HAMU USMEDPEHUS
He yorce wem om 0 0o 200 mxCm; om 0 0o 2000
mkCm,; om 0 0o 20000 mxCm [ [Jamuux
memnepamypbl OKpysicaioujell cpeosl ¢ OUANA30HOM
usmepenus ve yoice yuem om -20 0o +40 o
Axceccyapuvr: || Kabenv USB

coeouHumenvHulil [ 3apsaonoe ycmpotiicmeo ¢
kabenrem miniUSB [ USB Aoanmep Bluetooth
4.1 Low Energy o Kpamxkoe pykosoocmeo

no aKcnayamayuu yugdposoii iabopamopuu o
Lughposas sudeoxamepa ¢
\Memannuueckum wmamueom, paspeuieHue He

wmenee 0,3 Mnuxc o Ilpoepammmnoe
obecneuenue o Memooduueckue pekomMeHOayuu He
lmernee 30 pabom o Ynakoexa o

Hanuuue pyccroszviunoeo catima
n000epcKU, Harudue UOeoPoOIUKOs. 2.

Lugpposas nabopamopust no xumuu
(vuenuuecras). Konuuecmeo — 2 ed. Onucanue. *

Obecneuusaem gvinoiHeHue
lnabopamopHeix pabom no Xumuu Ha ypoKax 6
OCHOBHOU WIKOJIE U NPOEKMHO-UCCIe008AMENbCKOU

0esamenbHOCIU Yuaujuxcs. Komnnexmayus:
0 becnpoeoonoii myremudamyux no xumuu ¢
4-M51 6CmMpOeHHbBIMU OAMYUKAMU. | Jamuux

pH ¢ ouanazonom usmepenus ve yace uem om () 0o
14 pH [ [lamuux evbicoxoti memnepamypol
(mepmonapuwili) ¢ OUANA30HOM UMEPEHUS He Yice
uem om -100 0o +900C 11 Jlamuux
D1eKMPONPOBOOUMOCIU C OUANAZOHAMU USMEPEHUS
re yoce wem om 0 0o 200 mxCm; om 0 do 2000
mCm; om 0 0o 20000 mxCm [ JJamuux
memnepamypbl NIAMUHOBbIU ¢ OUANA30HOM
usmepenusi He yace uem om -30 0o +120C o

Omoenvuvie oamuuku. || Jamuux
onmuueckou nromuocmu 525 um o Axkceccyapul:

Kabenv USB coeounumenvhutii ||

3apsaonoe ycmpoiicmso c kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy o Kpamxoe pyxosodcmeo no
brcnayamayuu yugposou rabopamopuu o Habop
lnabopamopHol OCHACMKU O IIpoepammnoe
obecneuenue o Memoouueckue pekomMeHOayuu He
menee 40 pabom o Hanuuue
pyCcCcKosA3bIMHO20 catima nOO0epIICKU O

Hanuuue euoeoponuxos. 3.

Lughposas nabopamopus no gusure




Ne HaumenoBanue KpaTrkue npumepHble TEXHUYECKHE Eannuna

n/n| _ob6opynosanust (PBIIO) xapakrepucruku (PBIIO) M3MepeHnst Koauecrso

=

(vuenuueckas). Koauuecmso — 2 eo. Onucanue. *
Obecneuusaem gvinoiHeHue
DKCHEPUMEHMO8 N0 MeMaM Kypca (Qu3uKu.
Komnnexmayus: o becnposoonoii
Myabmudamyux no guszuxe ¢ 6-10 6CMpoOeHHbBIMU
Oamuuxamu: | Lugposoti damuux
memnepamypul ¢ OUANA30HOM USMEPEHUsL He Yoice
uem om -20 00 120C 1 Lugpposoii oamuuk
abconomno2o dasneHus ¢ OUANA30HOM U3MEPEHUs.

He yorce uem om 0 0o 500 klla 1 Jamuux
\WMazHUMHO20 NOA C OUANA30HOM UBMEPEHUSL He
yorce wem om -80 0o 80 mTn [ Jlamuuxk

Hanpsicenust ¢ OUANA30HAMU UBMEPEHUsL He Yice
uem om -2 0o +2B ; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B [ Jlamuux moka
He yoce wem om -1 0o +14 [ Jamuux
aKcenepomMemp ¢ NoKa3amensiMu ne menee yem: +£2
g, +4 g, 8 go  Omoenvuvie ycmpoticmaa: [

USB ocyunnoepagh ne menee 2 kanana, +/-
100B o Axceccyapwi: | Kabenv USB

coeOunumenvuoiil || 3apsownoe ycmpoticmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy o Koucmpyxmop ons

npoeedenus skcnepumenmos o Kpamkoe
pyK06800Cmeo no skcniyamayuu yugpposotu
lnabopamopuu o Ilpoepammuoe obecneuenue o

Memoouueckue pexomenoayuu (40 pabom)
o Hanuuue pycckoasviunozo caiima
nodoepocku o Hanuuue euoeopoauxos.
[Komnvromepnoe obopyodoganue: 4. Hoymoyx.
[Konuuwecmeso — 2 e0. Onucanue: * Dopm-paxmop:
HOYMOYK, * Kecmras, neomknouaemas
Kkiaeuamypa: Hanudue; * Pycckas packnaoka
Kiasuamypuel: Hanuyue; * Jluaeonans sKkpana: He
Wenee 15,6 owtimos, * Paspewenue sxpana: ne
wmenee 1920x1080 nuxceneii; * Konuuecmeso
s10ep npoyeccopa: e menee 4, «  Konuuecmgo
nomokos: He meree 8, *  basosas maxmosas
uacmoma npoyeccopa: ne menee 1 [Ty, ¢

Maxkcumanvnas makmoeas yacmoma
npoyeccopa. ne menee 2,5 I'Ty, « Kdow-namamo
npoyeccopa. ne menee 6 Moatim, * Oo6vem
ycmanosnenHol onepamugHol namamu: He meHee 8§
[ banum, * Obvem nodoeparcusaemor
onepamusHol namsamu (0Ji1 603MOHCHOCIU
pacwupenus): ne menee 24 I'oaum, * Obvem
naxonumens SSD: ne menee 240 ['batim; * Bpewms
a6moHoOMHOU pabomsl om bamapeu. He MeHee 6
uacos, * Bec HoymOyKka ¢ ycmaHO8IeHHbIM
akkymyasmopom. we oonee 1,8 ke; ®

Brewnui unmepgeiic USB cmanoapma ne
Huoice 3.0: ne menee mpex c60000HbIX, *

Brewnui unmepgetic LAN
(ucnoav3zosanue nepexooHuUKos He
npedycmMompeno).: naiuiue, Hanuuue
Wmooyneil u unmep@eticos (Ucnoib308anue
nepexoonuxoe e npedycmompeno): VGA, HDMI;

becnposoonas cesnze Wi-Fi: nanuuue c




No HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE Eaunnuna
n/n| o6opynoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
noooeparckou cmanoapma IEEE 802.11n unu
coepemennee; © Web-kamepa: nanuyue;
Manunynamop "meiws": Haruuue,
Ipedycmanosnennas onepayuonnas
cucmema ¢ epaghuiecKum noab308amenbCKum
unmepgeticom, obecneyusaowas pabomy
pacnpocmparnennsix 06pa308amenbHbIX U
00OWeCUCTNEMHBIX NPUTONCEHUN. HATUYUe. 5.
M®Y (npunmep, ckanep, konup).
[Konuuecmeo — 1 e0. Onucanue: * Tun
vempoucmea: MY (pynxyuu newamu,
Konuposanus, ckanuposanus); *  Popmam
oymazu: He menee A4; *  Llgemnocmu: yepHo-
benviil; *Texnonoeus newamu: nasepHas *
Maxkcumansvroe paspeuierue newamu. He
wmenee 1200%1200 mouex; * HUnumepdgheiicoi:
Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue HanpaBiaenusi: "Ilpogunvniii komnaexm. /Jononnumensnoe obopyoosanue’’
HanmenoBaHue pa3nena:
1 ["EcrecTBeHHOHAy4YHas
HaIpaBJIEHHOCTH"

KosmmuecTBo|
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Obecneuusaem GbinoaHeHUe IKCNEPUMEHNO8 NO
memam Kypca gusuxu. Komniexmayus:
\becnpo8oOHOl MyIbmMUOAMYUK no Qusuxe ¢ 6-10
scmpoennbimu damuukamu: Lfugpposotl damuux
memnepamypbl ¢ OUANA30HOM UMEPEHUsL He Yice
uem om -20 0o 120C Lugposoii oamuux
abcontomHo20 0asneHus ¢ OUANA30HOM U3MepeHUs
He yorce uem om 0 0o 500 klla Jamuuk macHumnozo
noas c OUana3oHom usmepenus He yce yem om -80
00 80 mTn [Jamyux nanpsiscenus ¢ OuanasoHamu
usmepenus ne yoice yuem om -2 0o +2B ; om -5 0o
+5B; om -10 00 +10B; om -15 0o +15B Jlamuux
moxa me yoice yem om -1 0o +1A4 Jlamuux wm 7.00
axcenepomemp ¢ nokazamenamMu He MeHee yem: +2
g, +4 g; +8 g Omoenvruvle ycmpoiicmea.: USB
ocyunioepagh ne menee 2 kanana, +/-100B
Axceccyaper: Kabenv USB coedunumenvhbiil
Bapsionoe ycmpoticmeo ¢ kaberem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Koncmpyxkmop
05151 nposedenus sxcnepumenmos Kpamxoe
PYKOBOOCHB0 NO IKCHIyamayuu yu@posotl
lnabopamopuu Ilpoepammmnoe obecneuenue
Memoouueckue pexomendayuu (40 pabom)
Hanuuue pyccrosazvlunoco cauma noooepicKu
Hanuuue 6u0eopoiuxos.

Obecneuusaem avinoanenue 1a00pamopHvlix pabom
no XUMUU HA YPOKAX 8 OCHOBHOU WKOJLe U
NPOEKMHO-UCCAE008AMENbCKOU 0esiIMeIbHOCHU
vuawuxcsa. Komnrexmayus: Becnpogoonoii
WMYIbmMUOamyux no Xumuu ¢ 4-ms 6CmpoeHHbiMu

[ [upposas nabopamopust no |Damuuxamu: Jamuux pH ¢ ouanazonom usmeperus
umuu (yueHuueckas) He yoice uem om 0 0o 14 pH /lamuux evicoxoti
memnepamypul (MepmMonapwiil) ¢ OUAna3oHoM
usmepenus ne yoice uem om -100 oo +900C
V[amyux 31eKkmponpogooumMocmu ¢ OUanasoHamu
usmepenus e yoice yuem om 0 0o 200 mxCm; om 0
00 2000 mxCm; om 0 0o 20000 mxCm Jlamuux

\ugposas rabopamopus no
usuxe (yuenuuecxas)

wm 7.00
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KosmmuecTBo|

memnepamypl Ni1AMUuHOGbIl ¢ OUANA30HOM
usmepenus ne yce uem om -30 0o +120C
Omoenvhble damyuxu.: Jlamuyux onmuyeckotl
nnomuocmu 525 um Axceccyapwi: Kabeno USB
coeounumenvhwlll 3apsiOHoe YCMpPOUCmE0 ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Kpamkoe pykosoocmeo no
brenyamayuu yugposou nabopamopuu Habop
lnabopamopnoii ochacmxu IIpoepammuoe
obecneuenue Memoouueckue pekoMeHOayuu He
menee 40 pabom Hanuuue pycckosaseiuno2o catma
nodoepacku Hanuuue sudeoponuxos.

[ [upposas nabopamopus no
Ouonozuu (yuenuveckas)

Obecneuusaem gvinoiHeHue 1a00PAMOPHBIX pabom
Ha ypoxax no 6uoI02ul 8 OCHOBHOU WKOAe U
NPOEKMHO-UCCAe008AMENbCKOU OesIMeNbHOCHU
vuawuxca. Komnnexmayus: becnposoonoii
Wynemudamyux no buonozuu ¢ 6-10 6CMpOEHHbLIMU
Oamuuxamu: JJamuux enaicHocmu ¢ OUana3oHom
usmepenus 0...100% Jlamuuk oceewjennocmu ¢
ouanazonom usmepenus ne yace wem om ) 0o
180000 ax [Jamuux pH ¢ ouanazonom uzmepenus ne
vorce uem om 0 0o 14 pH JJamuux memnepamypul ¢
Ouanazonom usmeperus He yce yem om -20 0o
+140C Jamuuk 31eKkmponposooumMocmu ¢
Ouanazonamu usmeperus ne yce uem om 0 0o 200
Wk Cm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
V[amyux memnepamypsl oKpyscarouel cpeovl ¢
ouanazonom usmepenus e yice wem om -20 0o +40
Uxceccyapor: Kabeno USB coedunumenvhbiil
Bapsonoe ycmpotiicmeo ¢ kabenem miniUSB USB
\Uoanmep Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCHB0 NO IKCHIyamayuu yu@posotl
lnabopamopuu L{ughposeas udeokamepa ¢
\Memaniuueckum wmamueom, paspeuieHue He
wmenee 0,3 Mnuxc IIpoepammuoe obecneuenue
Memoouueckue pexomendayuu ne menee 30 pabom
Vnakoexa Hanuuue pycckoszviunozo catima
n000epIHCKU, HaTUYUe UOCOPOTUKOS.

7.00

\Habop OI'D no xumuu

B Habop 6x00am eecvl 1abopamopHble
brexkmponnvie 200 e, cnupmoska 1abopamopnas,
6OPOHKA KOHUYECKAS, NATIOYKA CIEKISIHHAS,
npooupra I[1X-14 (10 wmyx), cmaxan 8bicokuii ¢
rnocuxom BH-50 ¢ memxoti (2 wmyku), yuiunop
usmepumenvrulil 2-50-2 (cmexisaunulil, ¢
npumepmou KpulKoul), wmamue 01 npooupox Ha
10 21é30, 3adicum nPoOUPOUHDIL, Wnameib-
nogiceura (3 wmyku), Habop praxonos ons
Xpanenus pacmeopos u peaxmueos (00vem
dnaxona 100 mn - 5 komniexkmos no 6 wimyx,
obvem gnaxona 30 mn - 10 komniexmog no 6
WIMyK), YuauHop usmepumensvHulil ¢ Hocukom 1-500
(2 wmyku), cmaxan evicoxutt 500 ma (3 wmyku),
Habop epuieli 07151 MblMbsi ROCYObL (epud OJist MbIMbS
npooOUpoK - 3 wmyxu, eput 05k Mblmwvs Koao - 3
wmyxu), xanam benviil x/6 (2 wmyku), nepuamxu
pe3unosvie Xumuueckue cmotikue (2 wmyxu), ouxu
Bawumuvie, purompul dbymadxcuvie (100 wmyx),
eoprouee dns cnupmosox (0,33 1). B cocmas nabop

44.00
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6X00AM eaKmusbl: ATOMUHULL, HCene30, COMAHAA
KUCIOMA, MEMUTOPAHIHC, PeHONPmaneuH, aMmuax,
nepoxcuo 6000pooda, Humpam cepebpa u opyaue, 8
obweli cnodxchocmu - 44 pasnuunbIX gewecms,
UCHONL3YEMBIX OISl COCMABIEHUS KOMNIEKINO8
peaxmueos npu npogedeHul HK3AMeHAYUOHHBIX
DKCNEPUMEHMO8 N0 KYpCy WKOIbHOU XUMUU.

[ [upposas rabopamopust no
uszuonocuu (npogunvroiii

yposeHb)

Obecneuusaem npogedenue Ucciedo8aHus no
DYHKYUOHUPOBAHUIO YENOBEYUECKO20 OPLAHUZMA.
[Komnaexmayus.: BecnpogooHot Mynbmudamyux no
usuonocuu ¢ 5-10 6CMpOEHHbLIMU OAMYUKAMU
V[amyux apmepuansvrozo oasnerus (0...250 mm pm.
cm.) Jlamuux nyavca ¢ OUanazoHom usmepeHus He
vorce uem om 30 0o 200 yo/mun Jamuux
memnepamypel mena ¢ OUANA30HOM U3MePeHUs He
yoice wem om +25 0o +40C JJamuux wacmomsi
ObIXaHUA ¢ OUANA30HOM UBMEPEHUs He Yiice YeM Om
0 00 100 yuxnos/mun Jjamuuk yckoperus ¢
noxazamenamu £2 g; +4 g; +8 g Omoenvhvie
yempoticmea: JJamuux IKI ¢ ouanazonom
usmepenus e yoice yuem om -300 oo +300 mB)
V[amyux pH ¢ ouanaszonom usmepenus ne yice yem
om 0 0o 14 pH Jlamyuk cunomep ¢ ouanazoHom
usmeperus He yace uem om -40 0o 40 H Jlamuux
0ceeeHHOCMU ¢ OUANA30HOM USMEPEHUs. He Yoice
uem om 0 0o 180000 nx Axceccyapwi: Kabeno USB
coeOunumenvhbiil 3apsaoHoe YCMpoucmeo ¢
kabenem miniUSB USB Adanmep Bluetooth 4.1
ILow Energy Koncmpykmop 0151 npogeoenusi
brcnepumenmog Kpamkoe pykogoocmeo no
brcnryamayuu yugpoeou rabopamopuu

I Ipoepammnoe obecneuenue Memoouueckue
pexomendayuu ne menee 20 pabom Hanuuue
pyccrosazviunoco catima noddepoicku Hanuuue
610E0PONUKO8.

HammeHoBaHMe pazena:
"TexHoornyeckas
HaIIpaBJIEHHOCTH"

Obpaszoseamenvhbiii HAOOP
0151 usyyeHust
WMHO2OKOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u
MAHUNYIAYUOHHBIX POOOMOS

Obpazosamenvhblil KOMNIEKM 00AXHCEH OblmMb
npeonaznauen O usyyeHuss poOOmMomexHuyecKux
mexHo02Utll, 0CHO8 UHPOPMAYUOHHBIX MEXHOL02UL
U MEexXHON02ULl NPOMBIUAEHHOT AGMOMAMU3AYUL, d
makoice MexHoN02U NPOMOMUNUPOBAHUS U
a0oumueHo2o npouzeoocmea. B cocmas
KOMNIEKMA 00AANCHO 6X00umv: 1)
[Humennexmyanbhvlil cepeoMOOYIb C
UHMeZPUPOBAHHOU CUCMEMOU YRPABTIEHUS,
nozeonsawel 00vbeOUHAMb Cep8oMOOYIU Opye C
Opyeom no nociedosamenbHoOMy unmepgericy - He
Wmernee 6uwm,; 2) PobomomexnuyecKkutl KOHMpoJLiep
WMOOYIbHO20 Muna, npedcmagnauuil cooou
0OHONIAMMHBII MUKPOKOMABIOMED C ONEPAYUOHHOU
cucmemoti Linux, 00vedunenuvlii ¢ nepugheputinbim
KOHMPOLNEPOM C NOMOUWLIO NAAMbL PACUIUPEHUSL.
\Pobomomexnuyeckuti KOHmMpOoLep O0AHCEH
y0oe1emeopams mexHuyecKUM XapaKmepucmuxkam.
KOJI-60 A0ep 8CMPOEHHO20 MUKPOKOMNbIOMeEPA - He

Wenee 4, makxmosas ywacmoma sopa - ve menee 1,2

KosmmuecTBo|
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[Ty, oovem O3Y - ne menee 512 M6, nanuuue
unmepdgeiticos - SPI, 12C, 12S, TTL, UART, PWM,
yugposule u ananozoevle NOpmul 0 NOOKIIOYEeHUs
eHeutHux ycmpoticms, a maxdce WiFi unu Bluetooth
0151 KOMMYHUKAYUU CO GHEUHUMU YCMPOUCBAMU.
\Pobomomexnuyeckuti KOHMpOowiep 00JIHCeH
0becneuusansd 803MOACHOCIb NPOSPAMMUPOBAHUS
c nomowbio cpedcms szvikoe C/C++, Python u
c60600H0 pacnpocmpansiemotl cpedvi Arduino IDE,
a maxoice ynpagieHuss MoOeniamu
pobomomexHuueckux cucmem ¢ NOMOUbIO cpeosl
ROS. 3) Boiuuciumensrwiii MOOYIb CO
6CMPOEHHbIM MUKDOKOHMPOILIEPOM - He MeHee
Lwim. Botuucaumenvusiti MoOyab 00ceH 061a0ams
6CMPOEHHbIMU YUPDPOBLIMU NOPIMAMU - He MeHee

1 2wm u ananoeosvimu nopmamu- ne menee 12wm.
\Boruuciumenvhviil MOOYIb Q0NHCEH 001a0ams
6CMPOEHHBIM MOOYIeM OeCnpoB8OOHOU C8A3U Muna
Bluetooth u WiFi ons coz0anus annapammuo-
npoepammubix peuterui u "ymuvix/cmapm”-
yempoticme 0ns paspabomku pewenuti "Hnmepnem
seweil”. BoluucaumenvHulil MOOYIb Q0NHCEH
001a0amsb cOBMeCUMOCmbio ¢ nepugeputinbimu
niamamu 01 nookmouenus k cemu Ethernet u
NOOKIIOUeHUs HelHell CUI080U Haepy3KU. 4)
IMoOyne mexHuuecko2o 3perus, npedcmasiaouuil
c0001l ycmpolicmeo Ha 6aze 8blYUCIUMENbHO20
MUKpOKOHMPOATEPA U UHMESPUPOBAHHOU KaMeEpbL,
0becneuusaiouee pacno3nasanie nPoCmeuuux
u300pasicenuii Ha MoOyae 3a cuem coOOCMBEeHHbIX
BLIUUCTIUMENILHBIX 803MONCHOCIEl - He MeHee [wm;
MoOynb mexHuueckoeo 3peHus 00IHCeH
0becneuugams 8603MONCHOCHb OCYWEeCMBIAND
HacmpouKy sxcnozuyuu, baraunca denoeo, HSV
COCMABNAWUX, NIOWAOU 0OHAPYICUBAEMOT
obracmu u306padicenus, OKpyenocmu
0OHapycugaemot 0oaacmu u306padicerus,
nonodcenue obHapyJcusaemvlx obracmet
omHocumenvro opye opyea Mooynib mexuuueckozo
Bpenus Q0NdICeH uMemb 6CmMpoeHHble UHmMep@etich
- SPI, UART, I12C unu TTL 0nsa komMmyHuKayuu
Opye ¢ OpyeoM Uu GHeUHUMU yCcmpoucmeamu. 5)
[Komniekm KOHCMPYKIMUGHBIX /IeMEHMO8 U3
\Wemania 0na cOOpKU MOOenU MAHUNYIAMOPO8 - He
menee lum; 6) Komniekm snemenmos ons coopku
6aKyYMHO20 3ax6ama - e MeHee lwim.
Obpasosamensbhbiil poOOMOMexXHUHeCKull
KOMNAEKM Q0NAHCEH COO0epAHcamsb HAOOp OUbIUOmMeK
mpexmepuvix Mooenell 0Jisi RPOMOMUNUPOBAHUsL
Wmoodenetl MOOUTLHBIX U MAHUNYIAYUOHHBIX POOOMOB
paziuunozo muna. B cocmag komniexma 00aicHbl
6X00UNb UHCMPYKYUU U MEMOOUYECKUEe YKAZAHUS
no paspabomre mpexmepHuix mooenet MOOUTbHbIX
p060MmM0o8, MaHUNYIAYUOHHBIX POOOMOE C
PasuYHLIMU MUNAmMu KUHeMamuxuy (y2noeas
KUHeMAamuKa, ni0CKO-napaiieibHas KUHeMamuKa,
Oenoma-xkunemamuxa, SCARA unu pvruascuas

Kunemamuxa, niamgopma Cmiwoapma u m.n.).

KosmmuecTBo|




Ne HaumeHnoBanue Kparkue npuMepHbIe TeXHUYECKHE Ennnuna
n/n| o6opynoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
Obpazosamenvhblii poOOMOMEXHUYECKUU
KOMNIIEKM QOJIICEH COOePIACANb UHCIMPYKYUU NO
npoOeKmMupoBanUI0 pobOmMos, UHCMPYKYUU U
MemoouKu ocyuecmeneHus UHICEHEPHLIX Pacuemos
npu NPOEKMuUposanuu (pacuemsl Hazpy3Ku u
lMoMenmos, pacuem MOWHOCMU NPUBODOS, pacyem
napamempos KuHemMamuxy u m.n.), UHCMmpyKyuu no
pazpabomke cucmem ynpagnenus u npocpamMmHo20o
o0becneuenusi 0 ynpagienus pobomamu,
UHCMPYKYUU U MEMOOUKU NO pa3pabomke cucmem
VIpasienust ¢ INeMEeHMAMU UCKYCCMBEHHO20
unmeneKma u MauuUHHO20 00YYeHUsL.
\Pobomomexnuueckuti Habop npeoHazHaueH Ol
U3yUeHUs: 0CHO8 pOOOMOmMeXHUKU, Oemaretl, Y3108 U
WMexanusmos, Heobxooumbix 0N CO30AHUA
pobomomexnuueckux ycmpoticms. Habop
npedcmasisiem coboll KOMIIEKM CIPYKMYPHbIX
DIeMEHmMO8, COeOUHUMENbHBIX DNIEMEHNO8 U
bexmpomexnuueckux Komnorenmos. Habop
noseossiem cooupamo (U NPOSPAMMUPOBANDL
cobupaemvie Mooenu), u3 eMeHmo8 6Xo00Auux 8
eco cocmag, Mooenu MexampoHHbIX U
pobomomexnuueckux ycmpoiicme ¢
A8MOMAMUZUPOBAHHBIM YIPAGTICHUEM, 8 MOM YUCTE
Ha KOJIeCHOM X00Y, a MAK Jce KOHCMPYKYULl,
OCHOBAHHBIX HA UCHONL308AHUU Nepeday (6 mom
uLCIe uepBIUHBIX U 3YOUAMbLX), a MAK Jice Pbluazos.

KosmmuecTBo|
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Obpaszosamenviblil C6emoOUOOHbLI MAMPUYHBLIL OUCHIE ¢ Oelol

KOHCMpPYKMOop 0715 nooceemrotl na konmpoanepe Konuuecmeo nopmos

npakmukuy 61041020 6600a/6b1600a HA KOHMpOepe He MeHee 6 wm 10.00
npocpamMmuposanusi [Konuuecmeo knonok ne menee 4 Obwee

KOMNJIEKMOM OamyuUKo8 KOUYeCmeo dnemeHmos: e mewe 520 wim, 6 mom

uycne: 1) npoepammupyemulii 610K ynpasnenus,
KOMOpbLL MOdICem pabomams AGMOHOMHO U 8
nomokosom peogicume; 2) cepgomomopul 3) damuux
cunvl 4) oamyux paccmosinus 5) damuux yeema 6)
axkymynamopnas bamapes 7) [lnacmuxogule
CmpyKmypHble dJleMeHmbl, GKII0YAs
nep@opuposartble sneMeHmbl: OAIKU, KYOUKU, OCU
U 8a/IbL, COCOUHUMENbHBLE DNIEMEHNbL K OCIM
wiecmepHu, npeoHasHayenHule OJis CO30AHUS
uepBSIUHBIX U 3YOUAMbBIX Nepeda, COeOUHUMENbHbIE
u KpenedicHvle snemenmol, 7) [lpoepammnoe
obecneueHue, ucCnoab3yemoe Ois
NPOSPAMMUPOBAHUST COOUPAEMBIX
pobomomexnuueckux mooenetl u ycmpoucms,
Oocmynno 0nst ckauueanus uz cemu Uumepnem

Yuebnwii pobom-manunynamop npeonaznaven ons
0CBOEHUSL 0OYUAIOWUMUCS OCHO8 POOOMOMEXHUKU,
07151 LOO20MOBKU 00YHAIOWUXCSA K 6HEOPEHUIO U
nociedyouemy UCHoIb308aHU pO6ONos 6
npomwluienHoM npouzsoocmee. Konuuecmeso oceil
poboma manunynamopa - vemvipe. Ilepemewgenue wm 44.00
uHCmMpyMeHma 6 npoCMpancmee no mpem 0cam
OOIHCHO YNPABTAMBCA UALOBLIMU OBUSAMENAMU.
Hanpsioicenue numanust wlazoevlx 0gueameneli ne
bonee 12 B. Cepgoodgueamens uemeepmoii ocu
0osdicen obecneyusanv NOBOPOM UHCHPYMEHMA.

Yemwvipéxocesoii yuebHulil
po6OmM- MaHUNYIAMOpP €
WMOOYIbHBIMU CMEHHBIMU
Hacaoxamu
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Yeon nosopoma manunyramopa na ocnosanuu
6OKpY2 6epmuKaIbHoU ocu He menee 180 epadycos.
/[ onpedeneHusi NOI0HCeHUS MAHUNYAAMOPA NPU
nogopome 6OKpY2 6EPMUKANLHOU OCU Q0IIHCEH
UCNONB308AMBCS dIHKOOED. Y2on nogopoma 3a0Hezo
nneva manunynamopa e menee 90 epadycos. Yeon
nogopoma nepeodnezo niewa MAHunYisimopa He
wenee 100 epadycos. [[ns onpedenenust noroxicenus
Baone2o u nepednezo niey MAHUnYIsmopa O0NCeH
UCNOIb308AMbCA 2UPOCKON. Yeon nosopoma no
uemeepmotl ocu He menee 180 epadycos. JJonxcna
ObIMb 803MOHNCHOCH OCHAWEHU CMEHHbIMU
Hacaokamu (Hanpumep, Oepaicamenv KApaHOAUd
unu promacmepa, nNPUCOCKA € cepeoosucamenem,
lMexanuueckoe 3axeamuoe YyCmpoucmeo ¢
cepgodgueamenem, yCmpoucmeo 0 1d3epHotl
epasupoexu unu ycmpoticmeo ons 3D-nevamuy).
V]onoicha 6bimb 803MONCHOCHb NOOKIIOYEHUS
00NOIHUMENbHBIX YCMPOUCE (Hanpumep,
mpancnopmepa, penvca 0Jis nepemewjerus poboma,
nyIbma ynpasieHus muna 0X4CoucmuK, Kamepvl
MauuHHO20 3penus, ONMu4ecKo2o OamyuKd,
ooy becnposoonozo oocmyna. Pobom-
Wanunynsamop 0oaxcen obecneuusams
nepemewjerue HacaoKku 8 NPOCMpPancmse,
aKmMueayuro HacaoKu, B03MONICHOCHb NOJYYeHUs
CUCHATI08 O KAMEPbI U OAMHUUKO8, BO3MOICHOCHIb
VIpasienuss 00NOIHUMENbHBIMU YCIMPOUCMEAMU.
\Mamepuan kopnyca — amomunuil. Juamemp
paboueti 30nbl (0e3 yuema HABECHO20
uncmpymenma u uemeepmoti ocu) He menee 320
wim. Uumepgbeiic nookmouenus — USB. [lonicen
UMenmsd 803MONCHOCTb ABMOHOMHOU pabomvl u
6HeUIHe20 YNpasienus. Ynpasuaowui KOHmpoiep
Oondicen Obimb cosmecmum co cpedout Arduino.
Ynpasnsaowui koumponnep cosmecmum co cpedoii
npocpammupoganus Scratch, u a3vikom
npoepammuposarnus C. [onowcen obecneuugamo
n0BOPOM NO NEPEbLIM MpemM OCAM 8 3A0AHHbBIl Y20l U
Ha 3a0aHHbLI Y20]l, NOBOPOM NO YemBEPMOU OCU HA
Badaunwlll yeon, osudicenue 8 koopounamul X, Y, Z,
nepemeujerue Ha 3a0aHHOe PACCMOAHUE NO
Koopounamam X, Y, Z, nepedayy oanuvix o
meKywem noroAiceHul y2nos, nepedasy OaHHbIX 0
meKywux Koopounamax uncmpymenma. Jlonswcen
noddepocusams nepemenierue 8 0eKapmosbix
KOOPOUHAMAX U Yeiax no8opoma ocell, ¢ 3a0aHHOU
ckopocmbio u yckoperuem. Tunvl nepemeujeruti 6
OeKxapmoguix KOOPOUHAMAX: OBUNCEHUE NO
mpaexmopuu, 0sudiCenue no NPAMOoU medncoy 08yms
IMOUKAMU, NePEenpbI2UBAHUE U3 MOYKU U MOYKY
(nepenoc obvexma).

[Komniexm 015 u3yuenusi 0CHO8 INeKMPOHUKU U

. pobomomexnuxu Habop oondicer b6vimo

Obpa3zoeamenvHulii HAOOP .
npeonasnaven 0 nposeoeHUst y4eOHbIX 3aHAmuil

no Mexanuxe, MexampoHuKe wm 88.00
1O 2NEeKMPOHUKE U CXEMOMEXHUKE C YeNblO

1 pobomomexnuke .
uzyuenust Hauboiee pacnpocmpaHeHHoU

baemenmnoll 6azvl, NpUMeHseMOU OJisl UHICEHEPHO-
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MexHUYecKk020 Mmeopyecmsed Y4auuxcs u
paspabomku yuebHwix mooeneil pobomos. Habop
00710CeH NO38ONAMb YUAWUMCS HA NPAKMUKE
0C80UMb OCHOBHbIE MEXHON02UU NPOEKMUPOBAHUS
pobomomexHuyeckux KOMNIIEKCo8 Ha npumepe
yuebnvix Modenell pobomos, a maxice u3y4ums
OCHOBHbLE MEXHUYECKUe peulenus 8 obracmu
KubepHemu4eckux u 6cmpausaemvlx cucmem. B
cocmag KOMNIeKma 00aAHCeH 6X00Uums HAbop
KOHCMPYKMUBHBIX 91eMEHMO8 015 COOPKU MaKema
MAHURYIAYUOHHO20 POOOMA, KOMNLEKM
\Memaniuueckux KOHCMpPYKMUGHLIX 31eMeHmO08 Ol
cOopxu makema MoburbHo2o0 poboma u m.n. B
cocmag KomMniexma 6xoo0um Haoop 31eKmpOoHHbIX
KOMNOHEHMO8 0151 U3YHeHUs OCHO8 INeKMPOHUKU U
CXeMOMEXHUKU, a MAKICe KOMIAEKM NPUBOO08 U
0amuuKos paziuiHo2o muna 0ns paspabomxu
pobomomexnuyeckux komniexkcos. B cocmas
KOMNIIEKMA OOIHCHO BXOOUMb. MOMOPbL C
bHKOOEpOM - He MeHee 2uim, cepeonpueod OOIbLULOU
- He MeHee 4um, cepeonpuUeoO Mavlil - He MeHee
2wim, ungpakpacueiti damuux - He MeHee 3uim,
VIbMpaA38yKO8OL OamMUUK - He MeHee Juim, 0amuux
memnepamypul - He meHee wm, oamuyux
oceeweHHocmu - He menee lwum, Habop
D1eKMPOHHBIX KOMNOHEHMO8 (Pe3UCmOopbl,
KOHOEHCamopbl,c8emoou00bl Pa3iuiHo20
HOMUHANA), KOMNAEKM NPOB0008 OISl Oecnaeunozo
npomomunupo8anus, niama 6ecnaeynozo
NPOMOMUNUPOBAHUSA, AKKYMYIAMOP U 3APAOHOE
yempoticmeo, . B cocmas komniekma 00icen
6X00UMb NPOZPAMMUPYEMbIIL KOHMPOTED,
npocpammupyemviti 6 cpede Arduino IDE unu
aHAN02UYHBIX C80O0OHO PACTPOCIPAHAEMbIX
cpedax paspabomiu. IIpoepammupyemuvlii
KOHMpOJLIep 00ceH 0bradams nopmamu OJist
NOOKIIOUeHUS. YUPPOBBIX U AHANO20BbIX
vempoucme, unmepgeticamu TTL, USART, 12C,
\SPI, Ethernet, Bluetooth unu WiFi. B cocmag
KOMNIIEKMA 00AJCEH 8X0OUMb MOOYlb
MexHu1ecKo2o 3penust , NpedCmasiaouwull cooou
sbIUUCIUMENbHOE YCMPOUCMBO CO 8CIMPOEHHbIM
Wukponpoyeccopom (kon-60 adep - ne meree 4um,
uacmoma siopa ne menee 1.2 I'Ty, oovem O3V - ne
menee 512M6, 0bvem 6cmpoentoll namsamu - He
menee 81°6), unmezpupo6anHol Kamepotl
(MaxcumanbHoe paspeuerue 8u0eonomoxKa,
nepedasaemozo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckoui cucmemou . Modynw
MexHUYecKo20 3peHust 001xceH 061a0ams
COBMECMUMOCBIO C PA3TUYHBIMU
npocpammupyemoviMu KOHMPOLIepamu ¢ NOMOUbIO
unmepdeiicos - TTL, UART, I12C, SPI, Ethernet.
MoOynb mexHuueckoeo 3peHus 00IHceH umembs
6CmpoenHoe npoepamMmHoe obecneuenue Ha OCHO8e
onepayuontol cucmemsl Linux, nozeonsoujee
oCyuecmenams HacmpouKy cucmemobl MAUUHHO2O
0OyueHUs napamempos HelPOHHbIX cemell s
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0OHapysCceHUs 00beKmos, onpeodeenus ux
napamempos u oanvHeluleli UOeHMUPUKayuu.
[Komnnexm doicen obecneuugams 603MOICHOCHIb
U3yUeHUs: OCHO8 pa3pabOmKU NPOSPAMMHBIX U
annapamuwix KOMRIEKCO8 UHICEHEPHBIX CUCTIEM,
pewenuil 6 chepe "Hnmepnem sewen”, a marxoice
pewenuil 6 oonacmu pobOMoOmMexHUKU,
UCKYCCMBEHHO20 UHMELIEKMA U MAUUHHO2O
0Oyuenus.

HaumenoBanue pasnena:
3 ["KommbroTepHOE
obopynoBanne"

Dopm-paxkmop: Hoymoyk, Kecmxas,
HeomKouaemas Kiasuamypa.: naiuuue, Pycckas
packriadka kiaguamypul: Hanuyue; /Juaconans
brpana: ne menee 15,6 owiimos, Paspewenue
bxpana. ne menee 1920x1080 nukceneii;
[Konuyecmeo sidep npoyeccopa: He menee 4,
[Konuuecmso nomokos: ne menee 8; basosas
maxmogas uacmoma npoyeccopa: ne menee 1 I'Ty;
Maxcumanvras maxkmosas uacmoma npoyeccopa.:
e menee 2,5 I'Ty, Kow-namsams npoyeccopa: He
lmenee 6 Moavim; Obvem ycmaHo8IeHHOU
onepamusHotl namamu. He meree 8 I'oaiim, Obvem
nodoeparcusaemori onepamusHoU namsamu (0
603MO0ICHOCIU pacuupenus). He mernee 24 [oatim,;
Oovem naxonumens SSD: ne menee 240 ['baum;
\Bpemsa agmonomHoU pabomsl om bamapeu: He
lWenee 6 uacos, Bec Hoymbyka ¢ ycmaHoeieHHbIM
akkymyasmopom. ne oonee 1,8 ke; Buewmnuii
unmepgeiic USB cmandapma ne nuoice 3.0. ne
lmenee mpex c60000HbIX;, Buewnuil unmepgetic
ILAN (ucnonvsoganue nepexoOHUKo8 ne
npedycmompeno): naruyue; Hanuuue mooyneii u
unmepgelicos (UCnoIb308aHUE NEPEXOOHUKOB He
npedycmompeno). VGA, HDMI; Fecnpogoonas
ces136 Wi-Fi: nanuuue ¢ noodepickou cmanoapma
IEEE 802.11n unu cospemennee; Web-xamepa:
Hanuyue;, Manunynamop "meius": naruyue;

I IpedycmaHosnennas onepayuoHHas CUcmema ¢
epaghuueckum nonvzogamenbckum unmepheicom,
obecneuusarowas pabomy pacnpocmpaHeHHbIX
0OpazosamenvHuIX U 00UECUCTNeMHBIX
NpUNOCEHUN. HaTuYue.

\Hoym6yx wm 7.00




