MUHUCTEPCTBO OBPA3OBAHMUS
CAXAJMHCKOH OBJIACTH

PACHOPSI’KEHUE
72 L0, ~ L R-JOY

Oxuo-Caxanunck

OO0 yTBepKIeHHH NPHMEPHOTO IIepe4Hs 000pyA0BAHHS, PACXOJHLIX MATEPHAJIOB,
CPeACTB O0YUYEeHHUsI M BOCHHTAHUS JUIS CO3/IaHus H obecneueHust
(PYHKIHOHHPOBAHHUS HEHTPOB 00PA30BAHHS €CTECTBEHHO-HAYYHOH H
TeXHOJIOTrH4YeCcKoii HanpaBjennocred «Touka pocra» B 00meo0pasoBaTe/IbHbIX
OPraHU3aLHAX, PACTIOI0KEHHBIX B CCJIbCKOH MECTHOCTH H MaJIbIX ropoaax
B 2021 rouny

Bo wucrmonnenwe nynkra 2 Kommiekca Mep («IOpokHas Kapra») I10
CO3MaHMI0 M (QYHKIUOHUPOBAHUIO B 0011c00pa30BaTENBHBIX OpraHu3alusiX,
PACIIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX FOpoJax, HEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHON W TEXHONOIM4YeCcKOH HarpasiieHHocTel «Touka pocra» B
2021 romy, YTBEPXICHHOTO pACIOPsXKEHUEM MHHHUCTEPCTBA 00pa30BaHUs
Caxanuackoit obmacr ot 21.01.2021 Ne 3.12-49-p w Ha OCHOBaHUU
MeTtoanyecKHX PeKOMEHIAUMM, yTBEPXKUEHHBIX pacHopsbkeHneM MHHHCTEpCTBA
[Tpoceemennss Poccmiickoit @eneparuu ot 12.01.2021 Ne P-6, mmcema-
coracoBaHus «O coriacoBaHUM UHGPACTPYKTYPHOIO JIMCTa A CO3JAHUs
LICHTPOB oOpazoBaHus €CTECTBEHHO-HAYYHON U TEXHOJIOIMYECKON
HanpasiaeHHocre#t «Touka pocray B 2021 romy» OI'AY IO «Axkanemus
Munnpocsemenusi Poccun» ot 24.02.2021 Ne 480:

1. VTBepAuTh NPUMEPHLIH mnepedeHb OOOpPYJOBAHUA, PACKXOIHBIX
MATepHANIOB, CPEACTB OOYYEHMs U BOCIUTAHMS Ul CO3/aHMs U oOecrieyeHus
(YHKIHMOHHPOBAaHHA  LIEHTPOB  oOpa3zoBaHus  €CTECTBEHHO-HAYYHOH |

TEXHOIOTHUECKOM HampasieHHocTed «Todka pocra» B 0011e0OpasoBaTellbHbIX

3.12-334-p (n)(2.0)
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OpraHu3alyix, pacroIOKCHHBIX B cesIbCKOM MECTHOCTH ¥ MAJbIX TOpofiax B 2021

roxy (mpuiaraeTes).

2. KOHTpOJIB 32 WCIIOJIMHCHUEM HACTOAIETO paCI'IOpSI)KeHI/IS{ BO3JIOXHUTH

Ha TIEpPBOTO 3aMECTUTEN MUHACTPA C.A. Muposy.

Muu axXaJIMHCKOM / e 2.
puucTp obpaszopaHus CaxalrHCKOY, e
A.H. Kuxrena

(ty

061acTH -
7 /

—/




VTBEPX/IEH

PACIOPSHKEHHEM MUHHCTEPCTBA 00pa30BaAHMS
CaxaIMHCKOM 001acTH

o LI N IRILIS

IpumepHblil NepeucHb 060pya0BaHuUsl, PACXOIHDIX MaTepuaioB, CPEICTB
oGyuennsi H BOCIIHTAHUS TS co3aaHus 1 o0ecneeHn ¢yHKIHOHHPOBAHUA
HeHTpoB 00pa3oBaHH eCTeCTBEHHO-HAYIHOH H TEXHOJIOTHYeCKOH
nanpasieHHoCcTeH «Touka pocrTa» B 06ieoGpa3oBaTebHbIX OPraHu3ALMsX,
PACTOJIOXKEHHDIX B celIbCKOH MECTHOCTH H MaJIBIX FOPO/ax B 2021 ropy

HanMenoBaHue HaN

HammeHnoBaHHue pasaciia:
"[TpouIbHbLH KOMILIEKT
Gaza"

Hanmenosanue Kparkue npuMepHbie TCXIHIECKHe EAuBANA [0 e orBO)
n/n| o6opynosanus (PBIIO) XAPAKTEPUCTUKY (PBI1O) u3Mepenus| o
HanmenoBaHHe HANPABJICIHS: "Cmandapmmnolii Komniexkm'

HanMeHOBAHNE HATIPABJCHUA

s S ———— .

: "Cmanoapmuslii KOMAACKM (MANOKOMNIEKIMHAA WKOMA "

ABJICHHA! " [Ipohustbrbl i KOMRAEKM paza'"

ugposas 1abopamopus
no buono2uu
(yH4eHuyeckas)

ughposas 1a6opamopus
0 XuMUU (yHeHuveckas)
ugpposas nabopamopus
o Qusuxe (yueHuueckas)
oymoyx

@Y (npunmep, cKanep,
Konup)

3.12-334-p (0)(3.0)

cmecmBeeHHOHAYUHAS
jianpasaenrocmb: 1. Lugpposas
abopamopus no buono2uu
(yuenuueckasn). Konuiecmso — 3 eo.
Onucanue; » Obecnequsaem
LinoaneHue 1abopamopHblx pabom 1a
pOKAX o Huonozuu 6 OCHOBHOU WKOJIE
U npoexmno—ucmedoeameﬂbCKoit
CAMENbHOCMU YUAWUXCH. *
ommaexmayus: 0 becnpogooHou
YABIMUOUMYUK 1O Guonozuu ¢ 6-10
cmpoenHbLMu 0amIURaMU. U Jlamuuxk
G nadciiocmil ¢ OUANAa3oHOM USMEPeHUA
0...100% — Jlamuux 0C6eujeHHOCMU ¢
UANA3OHOM USMEPEHUSL He YIIce YeM
om 0 00 180000 ax O Jlamuux pH ¢
UANA3OHOM USMEPEHUS HE YIICe HeM
om 0 00 14 pH O Jlamuux
memnepamypul ¢ QUAnA30HOM
W3MEPCHUS He YIce Hem Om -20 0o
+140C T damuux
JeKMPONPOGOOUMOCIIU €
HANAZ0HAMU UZMEPEHUS HE YIICE HEM
om 0 00 200 mxCm,; om 0 00 2000
ukCav: om 000 20000 mxCawm T

a’ﬂﬂ%ﬂé@ﬂ?@’?ﬁﬁbwl@%ﬁ@

14.00

wuim.
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HanMeHoBaHuUe Kparkne npHVMepHbIC rexunueckne | EAnAANA
Kom4aecTBo
oGopyaoBaHus (PBI1O) XapaKTEPUCTHKH (PBIIO)  |m3mepenust
cpedbl ¢ OUANA30HOM USMEPERUS He

ce wem om -20 00 +40 0

xeeccyapwl: U Kabens USB
coeounumenvuolii L 3apsonoe
cMpoOICmGo ¢ Kabenem miniUSB =
USB Aoanmep Bluetooth 4.1 Low
Energy o Kpamioe pyko600cmeo Ho
kenayamayuy yuppoeot
naopamopuu 0 Hugppoeas
guoeoKamepd ¢ MEMAlIU4eCKuM
LMAmMLGOM, pa3peutenue ne Menee 0,3
nuke o llpoepammnoe obecneyenue o
emMOOUUECKUE PEKOMEHOAYUU He
enee 30 pabom o Ynaxkoeka o

auunUe pYCCKOS3bIYHO20 Catma
000ePIHCKU, HANUYUE 6UOCOPONUKOS. 2.
uhposast 1a6opamopus no Xumuu
(yuenuueckas). Konuuecmso — 3 eo.
Onucanue: * Qbecnevusaem
LInOAHeHIe 1aBOpamopHbLX pabom no
UMUU HA YPOKAX 6 OCHOGHOU WiKo1e U
npoeKmHo—ucc'ﬂeOcmameﬂbcxoit
DeamelbHOCU YUauuxcst. ©
omnaekmayus: 0 becnposoonon
MYALMUOAMYUK RO XUMUU € 4-m8
CmpoeHHbLMU OUMHUKAMU. Ul Jamuuk
H ¢ Ouand3oHoM USMepEHUsL He YHCe
wem om 0 0o 14 pH [ lam4ux
bICOKOU memnepamypol
(mepmonapreiii) ¢ QUana3oHoM
L3mepenus He Yoce yem om -100 oo
+900C 1 Hamuuk

) 1eKMPONPOGOOUMOCTU C
DUanA30HAMU UMEePEeHUst He yice YeM
om 0 00 200 mxCx; om 0 00 2000
xCwm; om 0 00 20000 mxCam U

QUK MmeMnepamypbl NIGMUHOGEL €
LANA30HOM USMEPEHUSL He Yice HeM
om -30 00 +120C 0 Omoenvhble
oamuuru; - Jlamyur ONMUYECKOU
nomuocmi 525 nm 0 Akceccyapbl:
abeno USB coeounumenvroiil L
apsoHoe yempoucmeo ¢ xabenem
miniUSB O USB Aoanmep Bluetooth
4.1 Low Energy o Kpamxoe
YKOGOOCMGO NO IKCHILyAmayu
yugpogoti aabopamopui o Habop
abopamopHotl OCHACMKY O
[Tpoepavmioe obecneuenue o
emoQuueckue PeKOMEHOaUUU 1l




Ne HaumeHoBanue
/1| 00opyA0BAHUNA (PBIIO)
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Kparkue pHMepHbIe TCXHUMECKRIE Exaanua
XapAKTEPHCTHKH (PBIIO u3MepeHus
enee 40 pabom o Hanuuue
YCCKOAZBIYHOZ0 canma noO0ePHCKU O
e eudeoponuxos. 3. Lugpposas
aBopamopus no usuKe
(yuenuueckas). Koauiecmeo — 3 eo.
Onucanue. * Obecnevusdaem
bLAOJIHETIUE IKCREPUMENIMOG NO
memam Kypea Qu3uKu. °
omniexmayus: 0 becnpogooHoU

Y I6MUOAMUUK N0 Pu3UKe € 6-10
GCIpOEIHBIMU OAMHUURAMU. O
UPPOGOTI OUMHUK MEMNEPAmypbl ¢
DUanazoHOM USMEPEHUSL He Yoice HeM
om -20 0o 120C Z Hugpposou OamHux
GCONOMHOC0 OUBIEHUS C OUANA3ONOM
L3MePEHUS HE YHce Hem Om 0 00 500
w[la = Jlamuux MazHumno20 nois ¢
HANA30HOM U3MEPeHUs He Yoice Yem
om -80 0o 80 mTn O Jamuux
anpsCcenus ¢ QUana3oHamu
L3MEPEHUSL He YoHCe HeM Om -2 00 +2B;
om -5 0o +3B; om -10 00 +10B; om -
15 00 +13B T Jlaumuux moxa He yice
wem om -1 00 +14 T Jlamyux
axcenepomemp ¢ NOKA3AMENAMU HE
enee vem: £2g =4 g +880
Omoenvruie yempoticmea: U USB
ocyuniozpad) He menee 2 kanang, +/-
100B o Axceccyapor: = Kabene USB
coeounumenwrbill — 3apionoe
cmpoticmeo ¢ Kabenem miniUSB [
USB Aoanmep Bluetooth 4.1 Low
Energy o Koncmpyxkmop ol
npogedenus IKCNEPUMEHIMOE O
‘pamkoe pyKkogoocmeo no
KCRIYyamayuy yugposou
abopamopuu 0 Ipoepammnoe
obecnedenue 0 Memoouuecxkue
exomendayuu (40 pabom) o Hanuvue
)CCKOS3bIUHOR0 caumd HOOOEPHCKU O
Hanuuue 8UQe0pOIUK08.
oMnbiomepHoe 000py00sanue. 4.
HoymGyr. Koauuecmeo — 3 eo.
Onucanue: * Qopm-Harmop: HOYMOYK,
o Kecmras, HeOMKIOUAEMAs
ciaeuamypa; nasudue; * Pycckas
GACKNAOKA Klaguamypel: HAIuHue, *
UA2OHAIb DKPAHA. HE MeHee 15,6
Diotivos, © Paspewienue 3Kpana. He
enee 1920x1080 nuxcenets, *

ONNIECTBO
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Ne HaumeHoBaHuE Kparkue npamMcpHbIe Texunaeckue | EQman0a b oo oppg
w/n| 06opynosanns (PBIIO XApPAKTEPHCTHKH PBIIO

ONUYECMBO s0ep npoyeccopd. He
venee 4, » Konudecmeo ROMOKOG. He
ernee 8; © bazosas makmoedil
yacmoma npoyeccopa: e meree 1
Ty, * Maxcumanonas makmogas
yacmoma npoyeccopa: He Menee 2,5
Ty, » Kow-namame npoyeccopd. He
enee 6 Mbaiim; « Obvem
CIMAHOBNEHHOT ONePAMUBHOU
wamsmu: ne menee 8 Ioaum. ® Obvem
000epICUBAeMOU OnepamugHou
namsmu (015 803MOJICHOCHU
GCUWUPEHUSL). HE MeNee 24 ['banm, *
O6Gvem naxonumens SSD. ne meree
240 I'Gasim; » Bpems asmonomHou
abome: om Gamapeu. ne menee 6
wacoe; + Bec noymbyra ¢
CIMAHOGILEHIIBIM UKKYMYIAMOPOM. HE
Gonee 1,8 ke, * Brewnuu unmepgeuc
USB ¢cmandapma He Hudice 3.0: ne
enee mpex c60000HbBIX, * Brewnuu
wnmepgetiic LAN (ucnone306dnuce
nepexo0lUuKoe He npedycMompeHo):
sanuyue; * Hanuuue mooyneu u
wHmepelicos (UCnONbL306ARUE
epexo0IuKos He NPeJyCMOMPEHO):
VGA., HDMI; » Becnpogoonas c6sisb
Wi-Fi. naaudue ¢ HOOOEPHCKOU
cmanoapma IEEE 802.1 In unu
cospemennee; » Web-kavepa: Hauue,
o Manunynamop "mbluib"': HARUUUC, *
pedyCMAHOGEHHAS ONEPAYUOHHAL
cucmema ¢ 2pagQuueckum
0J1b306UMEABCKUM ULMEPPEUCOM,
oGecnedusalows, padomy
acnpOCMpPaHeHHblX 00pasosamenbHbLX
4 00UjeCUCMEMHBIX NPULONHCEHUTL!
anuyue. 5. M@Y (npunmep, CKAneEPD,
konup). Koruuecmeo — 1 eo.
Onucanue: * Tun ycmpoucmea: MDY
(yuryuu nevam, KONUpoOSaItus,
ckanuposanus); © Popmam bymazu: He
venee Ad; » LjgemHocmbo: YepHo-
Genwiti; * Texnono2us newamu.
wasepnas » MaxcumaibHoe
aspeuterue newamu: ne mMenee
12001200 mouex, * Hnumepgeticol.
 wiFi, Bihernet (RJ-45), USB.______
HauMeHOBAHHC HALIPABJICHUA: "[Ipoghunbrslit KOMAIEKM faza (MATOKOMNIEKMHAA
wikona)"

T T T T
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KparkHe NpUMEpHLIC rexpuyeckne | EXHHANA
p P p A 1 Koanuecrso

XapaKTePHCTHKH (PBHO) n3MepeHn s

Ne HanmeHoBaHHE
n/no| 06opyloBaHNA (PBI1IO
HaumMeHOBaHHE pasieiia:
"TIpodaIbIBIA KOMIICKT
Haza (MaJOKOMILICKTHAA

CcmecmeeHHOHAYYHAA
LanpasnenHocmo: 1. [ugposas
abopamopus RO OU0N02UY
(yuenuueckas). Koaudecmso - 2 edl.
Onucanue: » Qbecnedusaem
gLinoaHeHue 1abopamopiislx pabom na
poxax no buono2uu 6 OCHOGHOTI WKOJIE
U npoeKmHo~uCCJleOosameﬂbcr<ou“
CAMENLHOCU Y4aWUxXca. *
ompnekmayusi: 0 becnposooHoU
YL MUOAMYUK RO Guoao2uu ¢ 6-10
CMpOEHHBIMU OUMHUUKAMU. U Jamuux
HANCHOCTU ¢ OUANA30HOM USMEDEHUA
0...100% 1~ Jlamyuk ocGeujelinocmi ¢
LHANA3010M U3MepeNus 1e Yyoce 4em
om0 0o 180000 ax 0 Hamuux pHc
LHANA30HOM U3MEPEHUs He YIIce HeM
om 0 0o 14 pH = Jamuux

emnepamypul ¢ OUANA3OHOM
smepenus 1ie yace dem om -20 00
+140C T Jlamyux
31eKMPONPOGOOUMOCU C
LANGQ30HAMY USMEPENUS HE YIlce HeM
om 0 00 200 wxCot; om 0 00 2000 . 3.00
xCm; om 0 00 20000 mxCm U
amuux memnepamypel oKpydcarowen
cpedut ¢ OUanazoliom UsMepenui He
ice wem om -20 00 +40 0
rceccyapwl: D Kabeiw USB
coedunumenwHoili L 3apionoe
cmpoticmeo ¢ Kabe.em miniUSB U
USB Aoanmep Bluetooth 4.1 Low
Energy o Kpamxoe PYKOBOOCMBO NO
KCRRyamayuu yughposou
rabopamopuu o Lugposast
suoeokamepd ¢ MemALIUYECKUM
mamuBOM, PA3peuienue e Menee 0,3
nukc o Ilpoepammuoe obecnedenue 0
emoOuUeCKUe PEKOMEHOAYUU HE
enee 30 pabom o Ynaxoexka o
qnusue PyCCKOA3bIUH020 cauma
000ePIHCKU, HANUUUE GUOCOPONUKOE. 2.
[ugpposas nabopamopus RO XuMul
(yuenuueckas). Koauuecmso = 2 eo.
Onucanue: » Qbecnedusaem
pInoJIHeHye 1a0opamopHblLx abom no

ugpposas nabopamopus
0 XUMUY (YHeHUUecKas)

@Y (npunmep, CKAnep,
Konup)
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HaumeHOBANHC Kparkune npuvepuble rexpuaeckne | Exnanna ‘
o0opynoBaHus (PBIIO xapaxrepucruku (PBIIO) H3IMEpeHus 0IMHECTBO
UM HA YPOKAX 6 OCHOBHOU WKONE U
poeKmHo-uccnedoeameﬂbcmﬁ
eAMENLHOCMU YHAWUXCA. ¢
omnnexmayusi: 0 becnpogoonot
YILMUOAMHUK RO XUMUU € 4-ma
CMpPOEHHBLMY OUMHUKAMU: = Jlamyux
H ¢ Ouana3onom Usmepenus He yore
wem om 0 0o 14 pH = Jlamuuk
bICOKOU memnepamypbl
(mepmonapHvili) ¢ QUANA30HOM
L 3MEPEHUSL He YHce Uem Om -100 oo
+900C 3 Hamuux
NeKMPONPOCOOUMOCU ¢
DUanazoHAMU USMEDEHUS HE YoKce HeM
om 0 00 200 mxCu; om 0 00 2000
wkCm; om 0 00 20000 mkCm U
QK meMnepantypol IIGMUHOGLIU ¢
HANA30HOM U3MepeHUs He Yoice Hem
om -30 00 +120C 0 Omodeivlivie
amuuku.  Jamiux onmu4eckou
Lommnocmu 525 nm o Axceccyapbl: O
a6enn USB coeounumenoholi U
apsioe yempoucmso ¢ xabenem
miniUSB = USB Aoanmep Bluetooth
4 ] Low Lnergy o Kpamkoe
YKOGOOCMBO NO IKCIILYAMAyUL
yupposoil rabopamopuut 0 Habop
abopamopitot OCHACMKU O
IpozpammHoe obecnederiue o
emoOudeckue peKOMEHOayul He
enee 40 paGom o Hanudue
YCCKOS3BIYHO20 Catima nOO0EPICKU O
e gudeoporuxos. 3. Liugposas
abopamopus no gusuke
(yuenudeckas). Konuiecmso = 2 eo.
Onucanye. * Qbecnevusaem
SbINOAHEHUE IKCNEPUMEHMOE NO

F@
n/n

YIbMUOamuuK no usuxe ¢ 6-10
CMPOCHHLIMU OUMHUKAMU! O
[Jughpo6oti OumHUK meMnepamypul ¢
HANA30HOM U3Mepelis 11 yice ey
om -20 00 120C ~ Lugpposou OamyuuK
GCONOMHO20 OAGIEHUA ¢ OUANAZ0HOM
WSMEDEHUS He e wem Om 0 00 500

W Ila [} [Jamuux MAZHUMHOZ0 NONA ¢
LANA30HOM USMEDEHUS HE YHCe HeM
om -80 0o 80 mTn O Jlamuuk

anpsiocenus ¢ ouana3onamu




7

Ne HaumMeHOBAHHE Kpa'l‘kﬁ; pUMCpPHbIE TEXHHICCKHE Exunuaua
: KoJin4ecTBO
u/u| o6opynosanus (PBIO) __ XapaKTepuCTHKA (PBIIO nIMepenns _

3MepeHUs He YoHce emM Om 200 t2B;
om -5 0o +35B; om -10 00 +108; om -
15 00 +15B T [Jamuuk moxa He yoice
wem om -1 00 +14 T Jamuux
KcenepoMemp ¢ NOKA3GMeNsIMU He
enee yem: +2 g, 4 g 880
Omoenvhvie yempoticmea: U USB
ocyuniozpagh ne meree 2 kanaaa, +/-
100B o Axceccyapoi: U Kabenb USB
coedunumensiviil L 3apaoHoe
cmpoticmeo ¢ Kaberem miniUSB [
USB Aoanmep Bluetooth 4.1 Low
Energy o Koncmpykmaop o0nsl
nposeOeHuUs. IKCNEPUMEHMOE 0
Kpamxkoe pykogoocmeo no
rcnayamayu yugposot
wabopamopuu 0 1poepavmnoe
hGecneuenue 0 Memoouueckue
exomenoayuu (40 padom) o Hanuuue
YCCKOA3BIYI020 catima no0OePIICKU 0
Hanuvue 6U0e0POIUKOS.
Komnsiomepnoe 060py00sanue: 4.
oymOyxk. Konuvecmeo — 2 eo.
Onucanue; * Popm-paxmop: HOYMOYK;
o JKecmrast, HEOMKIIOUAeMAS
Kaaguamypa: HaaIu4ue. Pycckasn
GCKNAOKA KIAgUamypbl. HAlU1ue, *
UAZOHANL DKPAHA. He MEHee 156
wiimos; * Paspeuwienue skpand. e
enee 1920x1080 nuxceneu. *
onuYecmeo A0ep npoyeccopd: He
venee 4; + Konuuecmeo NOMOKOB. HE
enee 8 ¢ buzoeus makmoedsi
waCMOMA NPOYECcopa. He Meliee |
Ty; » MaxcumanoHas maKmoegas
yacmoma npoyeccopa; He Menee 2,5
Ty, * Kow-namamby npoyeccopa. He
enee 6 Méaiim; » Obven
CIMAHOBAEHTIOT ONEPAMUGHOT
amsmu. He menee 8 I 6aiim; * O6vem
no0depocusaemo ONnepPAMmUGHOU
namsmu (01 603MOJICHOCTU
ACUWUPEHUS). He Meliee 24 I'baum, *
Obwey naxonumens SSD: ne menee
40 ['6auim; * Bpema AGMOHOMHOU
abomul om bamapeu: He MeHee 6
wacog, * Bec noymbykac
CMATIOBICHHBIM AKKYMYIAMOPOM. HE
Gonee 1,8 Kz, * Brewnuil unmepgeuc
USB cmandapma He Hudice 3.0: ne
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HauMeHOBAHHE Kparkne npHMepHeIc TeXHUYECKUE K
oGopyaosanns (PBIIO __ XapaKTepuCTUKH (PBIIO)  |m3mepeHus
enee mpex c60000HbIX, ® Buewnuu
ynmepgetic LAN (ucnoiie306anue
nepex0OHUKo8 He npe()yc.wompeuo) :
wanugue; » Hanuuue mooyneu u
umepGetcos (Ucno1p306anue
nepex00HUKO6 He npec)ycmompeﬂo):
VGA, HDMI; * Becnpogoonas C6436
Wi-Fi: nanudue ¢ nOOOEPHCKOU
cmanoapma IEEE 802.1 In uiu
cogpemennee; * Web-kamepa: HATUHUE,
o Manunynamop "yl Haauuue; *
pedycmano6ennas ONepayuUOHHasA
cucmemd ¢ 2pagpuiecKum
0/1b306AMETbCKUM UHMEDPEUCOM,
obecnequsaiowas pabomy
PACNPOCPAHEHHBIX 06paz06amenbHblX
1 00UeCUCMEMHBLX RPULOIHCEHUT!
sanuyue. 5. MY (npunmep, CKAanep,
xonup). Koruwecmeo — 1 eo.
Onucanue: » Tun ycmpoucmed. Moy
(pynKyuu newamu, KONUPOGUHUA,
cxanuposanus); © Popmam bymazu: He
wenee A4; « Ljgemnocmo. HEPHO-
Genviti; * Texnonoeus newamu.
asepuas * Maxcumaibioe
paspeuieHue nedamu. He MeHee
1200=1200 mo
HanmenopaHue HaNpaseHHI: "IIpohunbHbLE KOMAIEKM,
Gopyoosanue”

JlononnumenvbHoe

HayMeHOBaHUC pa3fciia:
"TexHOJIOTHYECKas
ApaBJICHHOCTD"

o6omomexHuseckut Habop
pednasnaden Ons usyenus OCHOB
poGomomexHuUKY, demanetl, Y3106 U
MeXAHUIMOB, HEOOX00UMBLX ons
co30anUs POOOMOMEXHUHECKUX
cmpoticme. Habop npeocmagasiem
0607 KOMPIEKIM CIPYKMYPHBLX
IeMEHMOE, COeOUHUMETIbHbLX
eMeNmOo8 U SEeKMPOmeXHU4ECKux
comnonenmos. Habop no3eoniem
cobupams (1 npOZPAMMUPOSAMND
cobupaemble MoOen), U3 S1eMenmos,
GX00AWUX 6 €20 COCMAS, Mooenu
eXampOHHBIX U POHOMOMEXHUECKUX
cmpoticmes ¢ aA6MOMAMUSUPOBAHHLIM
npasneHuen, 8 MOM Hucne na
KOJIeCHOM X00Y, d mAKice
KOHCMPYKYUL, OCHOGUHHBIX HA

POZDAMMUPOEAHUIL €
OMANIEKMOM OamUUKO0G
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Kparkne npamMepHBIC rexauyeckne | EQuAHNna
xapaxrepacruxn (PBIIO u3MepeHns
LCnONb306AHUY Nepeoay (6 mom Hucie
yepesyHbLX U 3y6uameix), 0 MaKice
bIUGR06. CEEMOOUOOHBIU MAMPUUHBLU
ucnieii ¢ 6e10tl noOCc6emKo Ha
onmpoanepe Koiuuecmso hopmos
6000/6b1600A HA KOIIMPOILIEpe He
nenee 6 Konuuecmeo KIONOK He MEHEE
4 Obwyee KOAUYECMBO INEMEHMOE. 1€
ene 520 wm, 6 mom Hucie: 1)
npoepavMupyeMoll G0k ynpasnenus,
KOMOPBIU MONCEM pabomams
GMOHOMHO U 6 NOMOKOGOM PENCUME,
2) cep6oMOmopbl 3) damuuk cunvl 4)
amy UK paccmosnus 5) oamuuk yeema
6) aKKyMYASMOpPHAs Gamapes. 7)
LaCMUKO6ble CMPYKmypHble
JleMeHmbl, 6KIIOHAS
hepopuposattele dNeMENmeL. banku,
KyOUKU, OCU U 6AIbL, CcoeOUHUMEIbHbIE
SleMenmbl K OCAM, WeCmepHl,
pedHa3HAueHHbLE 0s CO30AHUSA
wepEsUHbIX U 3y0Hamolx nepeoad,
coeOuHUmeNbHble U KDENEIICHBLE
Snemenmol,; 8) [poepammuoe
DBecneuenue, UCNOAb3yeMoe OlA
NpOZPAMMUPOEAHUA cobupaemblx
06OMOMEXHUYECKUX MOOEeU U
CMpOUCME, QOCMYNHO ons
cxauueanus uz cemu Hnmephem B
cocmas 06pa306amebHO20
KOMINEKMA 6X00UIM.
O6pazosamenpHotil nabop VEX 1Q
uper Kit — lwum Ob6pazosamebHbil
abop npednasHader Ons paspabomku
NpocPaAMMUPYEMBLX modeneti pobomos
LA OCHOBE NAACMUKOBbIX
KOHCHPYKMUGHBIX IEMEHMOE.
ecypcHblii 11a00p VEX-1Q-APJ — lwm
Pecypciiblii HABOP npeonasnaven Ons
ACULUPEHUS B03MONCHOCHEU
cucmembl ynpagiens mooeneu
060moe, UsyHenus meKCcmosblx
361K08 NPOCPAMMUPOBARUA, pabomul ¢
JeKMPOHUKOU U cxemomexHukot. B
cocmag Habopa 6X00UM.:
poepaMMUpyeMblii KOHMPOLIED —
lwm. Hpoepammupyemmit KOHMPOLNED
pedcmasisiem c0601l yCmpOUcmeo
npagienust, IPOZPAMMUPYEMOE 6
cpeoe /ggy_igo_lgliﬂeguggeguﬁnaﬂ

HanMeHOBaHHE ' OJHHECTBO
a/n| oGopyAoBaAHNS (PBI1O)




Kparkne npuMepHele rexnpnucckne | Expnuua
0JIHMECTBO
_ XapaKTepucTuKH (PBIIO)  m3mepenust o
ama — Lum. Hepugepuunas niamd
npeoHasHauena Os pacutupenis
03MOACHOCET NPOZPAMMUPYEMOZO
iconmponaepa u obecneyenus
06MECTUMOCIU C KOMANEKMYIOUUMU
(momopwl, OamuuKu) us cocmaega
natopa VEX 1Q. HUnmepdgetichblil
kabeno — [um. Humepgeucibli
cabeib npeonasHayen O/
POPAMMUPOGAHUSL KOHMPOIIEPA.
KKYMYIAMOPHAs. 6amapes = Twim.
KKYMYIAMOpPHAs damapest
npeonasHauend 01 91epeOCHABbICEHUS
ooenet pobomos VEX 10,
g bLLROIEHIBIX HA OCHOBE
POCPAMMUPYEMO20 KOHMPOLLEPA.
Modynb GCcmpaugaemo2o IKpand -lwm.
00ynb npedcmaciiem cobou
LHmezpupyemoe yCmpoucmeo,
acuiupsioujee GYHKYUONanbHbIE
03MONCHOCMU KOIMPOIepa.
Ipoepammupyemolli KOWMPOLIEP co
CMPOEHHBLM MOOYIEM npedcmagnsiem
coGoii eQunoe yempoticmeo OiA
aspabomKu NPOPAMMUPYEMbLX
ooeneii pobomog. «CMapm»-0am4ux
0051 UIMEpeHUs, CUNbL HAXCAMUA - Twm
omnaexm OISl usyHenus 0cHoe
YIEKMPOHUKU U POOOMOMEXHUKU
Hab6op 0omicen Obimb npeoHasHAueH
15 npoGeOenus yueoHvix 3aHAMU NO
J1eKMPOIUKE U CXEMOMEXHUKE € Yeblo
usyuenus nauboaee
acnpOCMpPAaHeHHOU NeMEHMHOU
Gasbl, NPUMEHAEMOT OJlsL UHJICEHEPHO-
mexiuueck020 MEoPUECmea yamuxcs
u paspabomiu yuebHoix Mooenel
oBomoe. Habop 0ojviceH NO3601AMb
UAUUMCSL HA NPAKMUKE 0CE0UMD 17.00
OCHOGHBIE MEXHOA02UU
npoekmuposanus POGOMOMEXHUECKUX
COMIIEKCOE 1A npumepe YHeOHbIX
ooeseti pobomoe, a MaKice usyHuno
CHOGHbLE MEXHUYECKUe Peuenus 6

Ne HaumMeHnoBaHHE
n/n; oGopyAoBaHUS (PBI1O)

O6pazosamensHbil Haoop
0 Mexanuxe,
exampoHuKe U
060momexHuKe

cmpausaemelx CuUCmem. B cocmag
commIeKma 00Jicel BX00Ume nabop
KOHCMPYKMUBHBIX DNEMENMOG ons
cBOpKU MAKeMA MAHUNYIAYUOHHOSO
ofoma, KOMILEKM MEMANIUIECKUX




Kparkne npuMepHbIC rexpuueckne | Exaaana
XapaKTePHCTHKH (PBIIO)
KOHCMPYKMUGHBIX D2NEMENMOE st
c6opiku Makema MOOULBHO2O poboma u
mn. B cocmag KOMRILEKMA 6X00Um
HaBOp HNEKMPOTIHBLY KOMROHENMOG
Dns uzyHeHUsL OCHOG INCKMPOHURY U
CxeMOMEXHUKY, O MAKAHCE KOMPLEKM
pU000E U OAMHUUKOE PA3IULHO20
muna 015 pazpabomxu
060MOMEXHUYECKUX KOMNILEKCOS. B
cocmag KOMIIEKMa QONHCHO 6X00Uumb!
OMOpbL € FHKOOEPOM - He Mellee 2um,
cepsonpugod Gonbuiol - e Menee
Juum, cepeonpusoo Mablll - ite MeHee
Duim, UHGPAKPACHBLIE OAMUUK - HE
enee 3uim, yibmpassyKo6oU OUMmYuK ~
¢ menee 3wm, OQmMUuUK memnepamyput
_ ne menee luum, 0amuux
oceeujetHocmu - He Mellee Lwum, natop
h1eKMPOHHBIX KOMIOHERMOE
(pe3ucmopbl. KONOeNCamopebl,
CaemOOU00bI PA3AUYII0ZO HOMUHAIE),
OMMILEKM NPOBVO0E O becnaeunozo
POMOMUNUPOEAHUSL, nadma
Gecnaeyno20 NPOMOMUNUPOBAHUS,
KKYMYAAMOP U 3apAOTI0e
cmpoiicmeo, . B cocmas KOMALEKMU
ONIDICeH 8X00UMb npoepamMmupyemoii
KOHMPOILIED, npoepammupyembiii 6
cpede Arduino IDE unu aHai02u4HbIX
c60600HO pUCNPOCMPARAEMbLX cpeoax
azpabomx. Ipoepammupyemblii
KoHmposep 00NICeH obaraoambo
opmamy 015 ROOKMIOHEHUA yuposvix
VL aHAN0206bIX YCMPOTCMSE,
unmepgeucamu TTL, USART, 12C,
SPI Ethernet, Bluetooth unu WiFi. B
coCcmag KOMnIEKma 00NiCeH 6X00UMb
00Ylb MEXHUYECK020 3penus,
pedCcmasisIouul cobou
LI UCIUMETBHOE YCMPOUCME0 €O
CMpOEHHBIM MUKPONPOYECCOpOM
(kon-60 A0ep - He MeHee fwum,
wacmoma sopa ne menee 1.2 I'Ty,
o6vem O3V - He menee 512M6, obvem
scmpoenoil NAMAMY - He Menee 816),
WHmMe2PUPOBAHHOU Kamepou
(MAKCUMAAbILOE PASPEUCHUE
ud)eonomoKa, nepedasaemoco no
wnmepeticy USB - ne menee
592x1944 ¢0.) u onmuneckot

P‘g Haumenosanue
n/nj 060pyAoBaHUS (PBI1O
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Kparkue npuvMepHbie Texuuueckne | Eamanna i . i
0JIHYECTBO
xapakrepucraxy (PBIIO u3MepeHust
cucmemoti. MoOyne mexnuuecko20
3peHus O0NHCeH obnaoame
COBMECTUMOCHBIO ¢ PA3TUYHBIMU
npozpaMMUpPyeMeImU KOHMPOILAEPAMU
c NOMOWBIO UHMEPDEUCOE - TTL,
UART, 12C, SPI, Ethernet. Modynb
MexHUYECKO20 3PeHUs OVIIICEH UMEMD
cmpoen1ioe nPoZpamMMHoe
o6ecneuenue 11d OCHOBE OnepayUoNHOU
cucmembl Linux, no36oiii0uee
oCcyujecmeisime HacmpotiKy cucmembl
QUUHH020 00yHeHUs napamempoe
eliponHbIX cemetl 0N 0OHapYHCEHUA
06beKmo6, ONpeoeseHus ux
napamempos u OanbHeuuen
Loenmugurayuu. Komniexkm Q0JIHCEH
obecneuueams 603MOICROCHb
L3YUCHUSL OCHOB paspabomxu
NpoZpaMMHbIX U annapamHblx
COMNIEKCOE UHIICEHEPHDIX CUCTEM,
ewienuti @ cgpepe "Humeprnem gewjen”,
makore pewerui 6 06aacmu
060MOMEXHUKU, UCKYCCIMBEHHO20
LHMeANeKMA U MAUWUHHO20 00yHeHU.
Ipoepammupyemolii KOHMPOILIED — !
wm. HpozpaMMupyeMbm KOHmpoiep
Donoicen 06aadams nopmamu Ona
oOKIIOUeHUA YUPPOGHIX U dHAN0206bLX
YCMPOTCING, unmepgencamu TTL,
USART, 12C, SPI, Ethernet, Bluetooth
L WiFi. Cepgonpusod 60160l — 4
um. Cepsonpugo0 Maabll - 2 wim.
PU00 NOCMOAHKOZ0 MOKA = 2 wm.
OMnACKM KOTEC ¢ PESUH0BBLM 00000M
2 wm. Llazoewiti 0Ogueameib ¢
paigepom — 2 um. Axxymynsmop — 1
um. Baox numaiust U 3apAoHoe
cmpoticmeo - 1 wim. Maxemnas
nama U Habop nepembliex — I wm.
Habop c6emoouooos - | wm. Habop
esucmopos - 1 wm. [lbe300UnuMuK -
1 wm. @omopesucmop — 1 wim.
HOUKAMOp 7-Ce2MeHnHbLH — I wm.
ucnneti — 1 wm. Tepmonapa - [ wm.
amuuk Y3-0anpHomep — 3 wm.
amuuk UK — 3 wm. Knonka — 5 wm.
omenyuomemp — 3 uim. Mooyno
exXHUYeCK020 3peHus — 1 wim.
VHUGepcatpHblll KOHMPONJiep ons
aspabomiu loT-cucmem — lwm. , -

Ne HanMeHOBaHHE
n/n| 06opyAOBAHHA (PBI1O)
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HauMeHOBAHHE Kparkue npumMepaeic TEXHHYECKAE
w/u| o6opyaosanns (PBHO ) _{gpggfrepucmxngPBHO) uimMepeHus

OMIIEKM ONs COOPKU BUKYYMHOSO
axeama — 1 wm. Komnnexm
KOHCMPYKIMUGHBLY INeMEHINO6 ons
azpabomru MOOULLHOU NAAMPOPMbL

060M-MAHUNYIHMOP),
aspabomaniielii U npou3eOOUMbLY 6
occuu, npednasiiauen 0ns 0C60eHuUs
UKONBHUKAMY U CIYOeHmami 0CHO8
06OmMOMeXHUKU U ROO20MOBKU
YAUUXCSL K GHEOPEHUIO U
hocaeQyIouemy UCnoLb308aHUI0
P0BOMOE 6 NPOMBIULACIHOM
NpoOU3600CMEE. SPDI-4-320 uzeomogien
10 K1ACCUTECKOU yembLpEX0CesoU
Cxeme U MOJICem OCYUeCmeEnAmb
onepayuu 6 paboyeu 30He 00 32 em.
opnyc poboma uszomosiien us
cquecmeeHH020 aIIOMUHUEE020
npoguaa u obraoaem docmamo4HOU
POUHOCTBIO U usnococmotikocmoio. B
auecmee ynpasasiouyeco
conmpoanepa 63ama Arduino-
-0gMeCMUMAS NAAMA, OMJIULHO
3apeKOMeHO06ABULAA cebs 6 IuHelKe
06paszo6amenbHbLY nabopos Ons
cmapuiezo WiKo1bH020 603pACcMa.
1a200apA maKkomy noox00y
OCIULAeMCA MCIMOOUHECKAs U
NPOSPUMMHAS COBMECTIUMOCTIG €
WLUPOKO PACNPOCMPAHENHBLM o
mBlock, 061a0aIOUWUM YHUKANbHBLMU
hcobennocmamu no pabome ¢
06pazosamenbHblM
oBomomexHudeckum 060pyO0GaHUCM.
annoe I1O 0cHOBAHO HA Scratch, Ho
o000epocusaem u npozpammuposanie
a sisvike C, ymo CUbIO PACUWUPAEM
03pacmHble PAMKU O 00y HAIOUUXCHL.
oBom mocem 6oimb 000pyoosan
Q3 HbIMU HACaoKamu (Oeporcameto
Kkapanoawia un aromacmepa,
HeGMAMUYECKasi nPUcOCKd, 3axeam,
Ccmpoticmeo O JIa3ePHOT 2pAGUPOGKYU
iy yempoiicmeo 014 3D-neuamu),
e camblm pAcUiupsis Cnekmp
b0 NHACMBLX 30004 U KEUCOE.
OctiogHble 0CO0eHHOCIU ROAHOCMbIO
aspaboman u npoOU3600UMCs 6
occuu cnocofeH BblNOIIIAMb

Yempipéxocesot yueOHblLl
po6om- MAHURYIAMOP C
00YNbHbIMU CMEHHLIMU
acaokamu




Kparkue npuMepHbie TEXHIHECKHE Ennanaa
XAPAKTEPHCTUKH (PBIIO)

eqIbHbLE 300a4U NPOMBIULIEHHOU
oGomomexHuKy, ceolicmeentivie 0N

NQT HauMeHnoBaHHC
/i 000pPYAOBAHMMA (PBIIO

YembIPEXOCeCOU MANUNYIAMOP
BO3MONCHOCITb ycmauob’/\‘u CMEHIIbLX
axeamoe u NOOKMOHEHUA
DonoanumebHbLX YCMpoUucmas
000epiHCKa nepemewjens 6
eKapmOBbIX KOOPOUHGMAX U yeldx
ogopoma ocel, ¢ 3Q0aHHOU
ckopoCmblo U YCKOPEHUEM NPOYHAS
KOHCIPYKYUS U3 QTOMUHUA 6
KOHCMPYKYUU UCNONb306UHbL
JeKMPOHHbIE KOMNOHEHMbL
oBomomexHuuecko2o 6penod
akeblock coemecmumocme €O cpedou
POPAMMUPOBAHUS mBlock (Scratch),
3LIKOM NPOCPAMMUPOBAHUA Cu
06nauHbIMU CePEUCUMU makeblock
npeo- 1 nocmApOOUICILAs,
mexHudeckan u Memoousieckas
nO00ePIICKA CREYUAIUCTAMU I'K
IGIS yuebuuiti Kype Ons oemeii 36
wacos, paspatomantoll
cneyuanucmamu I'K DIGIS xypc
oevienusa keanugurayuu 3 6 uacos
15 npenodasamencet MEmMOOU4ecKue
Vamepuaibl no NPOZPAMMUPOSARUIO
o6omos makeblock u pabome ¢
cepeucamu 110 mBlock nposederue
eOUHAPOE U OHUHBLX obyuenuti no
npodykmy Oiis RAPMHEPOS U neoazo208
Texnuyeckue Xapakmepucmuxu
anvrocmy deticmaus — 00 320 mm
Tourocmb NOSUYUOHUPOGAHUA — 0,2 mm
ooxmovenue — USB, Wili, Bluetooth
Tumanue — 100-2408, 30/60 I'y
O6pazoeameioHeLil KOMIIEKM 00JDHCeH
Gbimb NpeOHasHadet Oli usyHenus
060MOMeXHULECKUX MEXHONO2UU,
0C1106 UHPOPMAYUOHHBIX mexHOoN02Ul
| mexHOA02UTl POMBIULIEHHOU
GMOMAMU3AYUY, d MAKIICE
MmexHOI02UTI NPOMOMUNUPOGAHUA U
DOUMUGHO20 NPOU3EOO0CMEBA. B
0cmae KoMAIEKmAd O0JICHO 6X00UMb!
1) HumennekmydibHblll cepgomMo0Yiib €
HmezPUPOSARHOU cucmemou
npasieHus, n036010UjeU

06BeQUHAMD cepeoMOOYIU opye ¢

O6pasosamenbHblil nabop
1A U3YyHeHUs
HO20KOMNOHEHMHbBIX
0O0MOMEXHUYECKUX
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HaumeHOBAHHE Kparkue npumMepHpIe TEXHHIECKHE K
0JINYECTBO
n/ni| 000pyAOBAHHS PBI1O) xapaxrepucruxu (PBIIO H3MepeHus
Opy2om no nocie006ametoHoMy
wnmepeticy - e menee 6wm; 2)
PoBOMOMEXHUYECKUU KOHMPOJILED
00yIbHO20 MUNA, npedcmasAsouul
060 OOHONIAMHBL
UKPOKOMNbIOMED ¢ onepayuOHHOU
cucmemoti Linux, 06beOUNEeHHBIU C
epucheputiilM KOHMPOLIEpOM ¢
HOMOUJBIO NAUMbL PACUUPEHUI.
Po6omomexnuieckull KOHmpoLiep
Donoicer YOOGAemBOpsiib MEXHUNECKUM
apaxmepucmuxam. Koi-60 a0ep
CMPOeH11020 MUKDOKOMNbIOMEPA - He
enee 4, maxmogas wacmomad a0pa -
e menee 1,2 I'Ty, 06vem 03V - ne
venee 512 M6, nanuque unmepgeucos
_SPI 12C, 12, TTL, UART, PWM,
Lupposble U aHaUI0206b1e NOPMEL ons
OOKNIOHEHUS, BHEUHUX yempoucms, d
akorce Wiki unu Bluetooth 044
KOMMYHUKQYUY CO BHEUHUMU
CMpOTUCMEAMU. Po6omomexHU4eckul
KOHmMpOANEp O0NHCEN obecnedusams
03MOAHCHOCITb NPOPUAMMUPOBUHUIL €
MOMOUWBIO CPEOCME A3bIK0E C/C+r,
ython u c60600HO
acnpoCmpaHaemMon cpedot Arduino
DE, a makaice ynpagienus MOOENAMU
POBOMOMEXHUYECKUX CUCTNEM C
omouybio cpedvl ROS. 3)
BoiuuciumelioHolli MOOYb €O
GCMPOEHIILIM MUKPOKOHMPOANEPOM
e menee Juim. Boluuciumenbroli
00Y/b Q0INCEH obnadamo
6CMpOoeHHbIMU YUPPOELIMU NOPMAMU -
e menee 12wm u aHanocoeulmu
nopmami- He Menee [2um.
Bo uncaumenoHbili MOOYLb OOILICEH
061a0dMb BCIMPOEHHBIM MOOYIEM
Gecnpo6oOHOU CEA3U MUna Bluetooth u
WiFi Onst cO30anUA Annapamio-
npo2PUMMHBLX pewenu u
"y MBI/ CMAPM "_ycmpoticmes 0/
pazpabomKu pewenuti "Humepriem
geujenn". BoluucaumenbHblii MoOyib
Dosicer 061a0ams COBMECMUMOCMbIO
¢ nepugeputInbIMU NIAMamu oA
odwmouenus k cemu Ethernel u
LoOKIOYen s GHEWHEU CUNOGOU
wazpysku. 4) Mooyib mexHu4eckozo
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Ne HanmvenoBanue Kparkue npumMepHbIC rexpmueckue | Exannua .
0JINYECTBO
/n} 060pyAOBAHHS (PBIIO XapaKTepUCTUKH (PBIIO H3IMepeHus
PEHUSA, npedcmaeﬂfzmmuﬁ cobotu
cmpoticmeo Ha b6ase
SbIYUCUMETBHO20 MUKPOKOHMPOLIEpd
U uHMe2PUPOBAHHOU KAMEDDL,
oBecnedusaroujee PAcno3nasanue
npocmenuiux uszofpadicenu Ha Mmooyie
a cuem cobCmBeHHbIX
GbIUUCIUMENBHBIX GO3MOJICHOCEU - HE
enee luim; MoOyib mexHuieckozo
3peHUs QONHCEH obecneuusams
8O3MOIICHOCHb OCYUeCMBIIAMD
HacmpoTiKy 9KCNOZUYUU, bananca
Genoeo, HSV cocmagralowux, niowaou
0BHapyICUsaEMOU 00dCTU
L300 padCceH s, OKPY2A0cmu
oGnapysicusaemot odaacmu
1306padicerus, NOONCEHUE
06HAPYIICUBAEMBIX obracmeu
omuocumebio opye opyaa Mooynv
exXHUYECKO20 3PEHUA 00/IDICEH UMEMb
sCMPOEHHble unmepgeiicol - SP1,
UART, I2C uau TTL ons
KOMMYHUKAYUuU Opye ¢ Opy2oM Ul
GHeUHUMU YCIMPOUCMGAMU. 5)
OMNACKM KOIUCMPYKMUGHBLX
JeMEHIMOG U3 MeMATa 018 cbopxu
0denu MAHUNYISIMOPOE8 - He MEHEE
Twm; 6) Komnnexm anemenmos 04
COOpKU BAKYYMHO20 3aX6AMd - HE
venee luim. O6pazosamenbHbil
POBOMOMEXHUYECKUL KOMANEKM
Donoicen codeparicants 11abop
GubnLOmeK MPEXMEPHLIX MOOeneU o
POMOMUNUPOBAHUA mooenei
OO UNLHBIX U MAHUPYIAYUOHHBIX
pO6OMOG PA3IULHO20 MUnd. B cocmas
coMPAEKMA OOCHBL 6XOOUMb
UHCMPYKYUU U MemOOUHECKUE
Ka3AHUA NO PA3PAbomKe MpexmepHblx
odesell MOOULBHLIX pOGOMOS,
QHUNYTAYUOHHBIX pOOOMOB ¢
Da3IUY LMY MURAMU KUHEMAMUKY
(yeno6as. KUNeMUmuKa, niocKo-
apaniebhas, KUHeMamurd, Oenrbmda-
ccunemamuxda, SCARA uiu poliadicidi
e MamuKd, RAAm@opma Cmioapma
u m.n.). O6pazosamenbHoli
»OBOMOMEXHUUECKUT KOMNLEKM
DonDiCeH CoOepacams UHCMPYKYuu no
DOEKIMUPOBAHUIO POOOMOG,




Ne HaumeHOBaHHE
n/n| 000pyAOBAHHNA (PBIIO)

Kparkue npAMEpHbIC TEXHHIECKHE
XapaKTePUCTHKH (PBIIO)

Ennnuana
u3MepeHust

UHCMPYKYUY U MEMOOUKY
ocyujecmenenus UHJICeHepHblx
acuemog npy NPoeKmuposanuu
(pacuembl 1G2py3KU U MOMERMOE,
qcuem MOWHOCMU npus000s, paciem
apavempos KUHEMAMUKU U M.N.),
UHCMPYKYUU NO pazpabomke Cucmem
npasieHus u nPOePAMMHOCo
obecneyenus 0l ynpasienus
obomamu, UHCMPYKYUU U MemOOUKy
no paspabomie cucmem ynpasieHus c
1eMeHmamil UCKYCCMBEHHO20
LHmenNeKmA U MAWUHH020 00y4eHUs.




