AJIMUHUCTPALUS KYPCKOH OBJIACTH

Komuter o6pa3oBanus u nayku Kypcekoii ob6sacru
ITPUKASI3
or« /8 » P4 2047 Ne [/-o/6

r. Kypck

OO0 yTBepxkIeHHH nepedHsi 000Py10BAHHS, PACXOAHBIX MATEPHAJIOB, CPEIACTB
00y4YeHHs1 M BOCIIUTAHMS /LISl CO3AaHHs M oOecnieveHHs1 PyHKUHOHHUPOBAHUS
LEHTPOB 00pa30BAHMS €CTeCTBEHHO-HAYYHOH U TEXHOJIOTHUYECKOi
HanpasJ/ieHHOcTell «Touka pocta» B 0011e06pa3zoBaTe/ibHbIX OPraHU3aALMUSAX,
pPacnoJ/ioKeHHbIX B CeJIbCKOH MECTHOCTH H MaJIbIX FOPO/axX B paMKax
¢enepanbnoro npoekta «CoBpemMeHHAast IKO0J12» HAIIMOHAJBHOTO MPOEKTA
«Obpa3zoBaHue», peasinzyemoro Ha teppuropun Kypckoit o6acru

B coorBercTBUM ¢ pacriopspkeHHeM  MUHHCTEPCTBA  [IPOCBEILCHMS
Poccuiickoit @enepanmu ot 12.01.2021 No P-6 «O06 yTBEpKACHHH METOUUYECKUX
pPEKOMEHAIMHA 110 CO31aHHI0 U (DYHKUIMOHHPOBAHUIO B 00111€00pa30BaTe/IbHBIX
OpraHM3alHsax, PpaclOJIOKEHHBIX B CEJIbCKOH MECTHOCTH W MaJlblX TIopojax,
LEHTPOB o0Opa3zoBaHus €CTECTBEHHO-HAYYHOU 1%} TEXHOJIOTUYECKOH
HanpaBJIEHHOCTEN» U BO UCIIOJIHEHHE MOCTaHOBJIeHUsT AMUHUCTpalinn Kypckoi
obmactn ot 09.12.2020 No 1254-ma «O MepONpHUATHAX 10  CO3JAHHIO

u  ¢QyHkunonupoanuto B 2021 - 2023 romax B 0O0lIeoOpa3zoBaTebHbIX
OpraHM3alMsax, pacloJIOKEHHbIX B CEJIbCKOW MECTHOCTM W MallbIX Topojax
Kypckoi obuacTu, LIEHTPOB o0Opa3oBaHus eCTEeCTBEHHO-HAYYHOMH

U TEXHOJOTMYECKOM HaﬂpaBﬂeHHOCTeﬁ B paMKaxX (])enepanbﬂoro [IPOEKTa
((COBpCMeHHaﬂ HIKOJIa» HAllMOHAJIbHOTI'O MPOEKTa ((O6pa3OBaHI/I€>),

[TPUKA3BIBAIO:

l. YTBepAUTh TMepeueHb OO0OpYAOBAHMs, PACXOJHBIX MaTepUalIoB,
CpeacTB  O0ydeHHMss M BOCIMTaHMS  JUId  CcO3/laHusi W olecrieueHus
(GYHKIIMOHUPOBAHHUS LICHTPOB o0Opa3oBaHus €CTECTBEHHO-HAYYHOU

U TEXHOJIOTMYECKOM HarpasiieHHocTel «Touka pocTta» B 0011e00pa3zoBaTebHbIX
OpraHu3alusAX, pacloJIOKEHHbIX B CEJbCKOW MECTHOCTH W MaJbIX TIopojaax
B Kypckoir obmactu B 2021 romy, corsiacoBanHblid nmucemoM OI'AOY IO
«Axanemuss Munnpoceuienus Poccuun» ot 18.03.2021 No 808.

2. B uensx omneparuBHOM MOJINOTOBKHM JIOKYMEHTALMK JUIS 3aKYIKH
TOBapOB, padOT, YCIyl B paMKaxX peajiM3yeMOoro IMpoeKTa, JIOBECTH JIO CBEAEHHUs
OpraHoB MECTHOTO CaMOYIIPaBJIEHHUs] MYHUUHMIIAJIBHBIX PalOHOB W TOPOJCKHUX
okpyroB Kypckoit o0sacTvt HACTOSIIIIMHA MIPUKa3.



3. KoHTposib 32 HCIOJHEHHMEM HAaCTOSIIEro [PUKa3a BO3JIOKUTh
Ha NepBOro 3aMECTHUTEIS NpeJiceaTe/Isl KomuTeTa o0pa3oBaHus U Hayku Kypckoit
obnactu A.®. Ykoinoga.

v

V.

[Ipencenarens komurera f / H.A. TTapxomenko



YTBEPX/

Vkonos Anekcanap ®deroposuu

0651aCTh)"

0pokHOM KapTel "Co3aue 1 (yHKUMOHNPOBAHUE LIEHTPOB 00Pa30BaHHs €CTECTBEHHO-HAYUHOI 1
TEXHOJIOrHYECKOM HarpaBieHHoCTel «Touka pocta»”

B 2021 romy

CBOJAHASI HH®OPMALIUSI

Ne n/n HaumeHoBaHue HanpaBJieHUsI
1 Cmanoapmuwlii KOMRIEKM
2 Cmanodapmuelti KOMRIAEKIM (ManOKOMIIEKMHAs WKONa)
3 lIpoguneruiii komniekm 6aza
4 [Ipoghunvubiii komniekm Oaza (MAaiOKOMARICKIMHAS WKONQ)
5 lIpodunvrbiii komnaexm. Jonoanumensnoe 060pydoganue

OTBeTCTBEHHbIIl
HCNOJIHUTEb

EBnokumoB EBrenuit AnatonbeBuy, Beayuiuii skonomuct PBITO
(PHO, 10/1:KHOCTH)

+7 920 737-62-63, rvpo46(@mail.ru

(Homep MoOHILHOTO Tesledona, email)



HNudpacTpykTypHblii Jauct

HanmenoBanue KpaTkHe npumepHblie TexHHUYecKHe Ennnnua [T
obopyaoBanusi (PBI1O) xapaktepucTtuku (PBIT1O) u3MepeHus
Haumenosanue Hanpasienusi: "Cmandapmusiit Komniaekm'

HanmeHnoBaHue pazaena:
"CraHiapTHbIH KOMIUIEKT"

HaumenoBanue nanpasienus: "Cmanoapmuniit Komnjaekm (Marokomniekmuas wkoaa)"

HaumeHoBaHue pa3zzera:
"CTaHnapTHBIN KOMIIEKT
(MaJloOKOMMIIeKTHasH Kosa)"

Haumenosauue nanpasaeuusi: "Illpoduivnsiit komniaexm oaza"

HaumenoBaHue pasnena:
"[TpoubHbIM KOMIIEKT
Oaza"

ITpoghunvreiti komniexkm 6aza

1. Huepposas nabopamopus no Guonocuu
(vuenuueckas) - 3 eo. Obecnequsaem solNONHEHUEC
1abopamopHelx pabom Ha ypokax no Guonocuu 6
OCHOBHOU ULKO.IE U NPOCKMHO-UCCICO06AMENbCKOL
OeamenvHocmu yuaujuxcs. Komnnexmayus.:
becnposoonou mynemuoamyux no 6uonozuu ¢ 6-1o
6CcmpoenHblMu Oamyukamu. JJamyuk naxcHocmu ¢
ouanazonom usmepenus (... 100% Jamuux
0CBeUfeHHOCIU C OUANAZOHOM USMEPEHUSL HE YIHCe
vem om 0 0o 180000 nx Jlamuux pH ¢ ouanazoxom
usmepenus ne yoce yem om 0 0o 14 pH JJamuux
memnepamypbl ¢ OUANA30HOM UIMEPEHUs. HE YICe
yenm om -20 0o +140C Jamyuk
2J1CKMPONPOBOOUMOCINU € OUANAZOHAMU
uzmepenus He yoice vem om 0 0o 200 mxCm; om 0
00 2000 mxCai; om 0 00 20000 vixCor [lamyuk
memnepamypul OKpyJucaionfeti cpedsl ¢
Ouanazonom usmepenus ne yyice yem om -20 0o
+40 Axceccyaper: Kabens USB coedunumenvuerii
Bapsionoe yempoiicmeo ¢ kavenem miniUSB USB
\Yoanmep Bluetooth 4.1 Low Energy Kpamroe
PYKOBOOCMBO NO IKCRIYAmayuu yughposou
rabopamopuu Llugposas suoeoxavepa c
VemaiauiecKumM umamuGoM, paspeutenue e
venee 0,3 Mnuxc Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne menee 30 pabom
Vnaroska 2. Lughposas nabopamopust no xumuu
(vuenuueckas) - 3 eo. Obecneyusaem 6vlnoaHeHue
1abOpamopHeIX pabom no XuMuu Ha YpoKax 6
OCHOBHOU UIKOIE U NPOCKIMHO-UCCTCO08AMENbCKOM
Oesmenvrnocmu yuawjuxcs. Kovnnekmayus:
becnpogoonot Myn1emudamyux no xumuu ¢ 4-ms
ccmpoenneimu Oamyuxamu: Jamuux pH ¢
Ouanazonom usmepenus ne yoce yvem om 0 0o 14
pH [lamyuk geicokot memnepamypei
(mepmonapwill) ¢ OUANAZOHOM UBMEPEHUS HE YIHCe
vem om =100 0o +900C damvux
DNEKMPONPOBOOUMOCHIU C QUANAZOHAMU
wsmepenus ne yoce yem om () 0o 200 mxCm; om ()
)0 2000 mxCm; om 0 00 20000 mxCm amyux
memnepamypbl WIAMUHOBsIU ¢ OUANA30HOM
wzmepenus ne yace yem om -30 oo +120C
Omoenbuvle Oamyuxku: Jlamyuk onmuyeckou
niomuocmu 525 um Axceccyaper: Kabens USB
coeounumensuwlil 3apsaoHoe ycmpoucmeo ¢

utm

13.00




n/n

HaumeHoBaHue
obopyaoBanusi (PBI10)

KpaTkune npumepHblie TeXHHYeCKHE
xapakrepucTuku (PBI10)

Eannnua
H3MepeHust

Koanuyecrso

Kkabenem miniUSB USB Aoanmep Bluetooth 4. 1
Low Energy Kpamkoe pykosoocmso no
skcniyamayuu yugposo nabopamopuu Hatop
1abopamopno ocnacmku [Tpoepavivioe
obecneuenue Memoouueckue pexomendayuu e
vienee 40 pabom Hanuvue pycckosszviunoeo caima
noooepaicku Hanuvue suoeoponuxos. 3. L{ughposas
nabopamopusi no Qusure (yuenuueckas) - 3 €o.
Obecneyusaem golnoIHeHUE IKCNEPUMEHMOB NO
memam Kypca uzuxu. Komnrexmayusi:
becnposoonou mynemudamuux no uzure ¢ 6-10
ecmpoennvimu oamyuxkamu: Lugposou oamyux
memnepamypbl ¢ OUanazOHoOM UsMEPEeHUst He YIHCe
wem om - 20 0o 120C Hugpposoit damuux
abconomnoe0 0asneHUs ¢ OUANA30HOM UMepeHUs
ne yorce yem om 0 0o 500 klla damuux
MA2HUMHO20 N0 C OUANA30HOM USMEPCHUS HE
voice wem om -80 0o 80 mTn Jamuux nanpsasicenus
c Quanazonamu uzmepens ne yjce yem om -2 00
+2B; om -5 00 +5B; om-10 00 +10B; om -15 oo
+15B Jlamuux moka ne yoice vem om -1 0o +14
Vlamuuk axcenepomemp ¢ nokazamensimu He MeHee
vem: £2 g +4 g/ +8 g Omoenvneie yempoucmasa:
USB ocyunnoepagh ne menee 2 kanana, +/-1008B
rkceccyapur: Kabeno USB coedunumenshbiil
3apsionoe ycmpoticmeso ¢ kabeirem miniUSB USB
Moanmep Bluetooth 4.1 Low Energy Koncmpyxkmop
05151 nposedenus sxcnepumenmos Kpamkoe
PYKOBOOCMBO NO IKCHIY amayuu yu@pposol
nabopamopuu [Tpozpammmnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuvie pycckoszblino2o caima noddepicku
Hanuuue suoeoponurxos 4. Hoymoyk - 3 eo.
"Dopm-hakmop: noymoyx; XKecmras,
HeomrOwaemas Kiasuamypa: naiuiue;, Pycckas
packiaoKka Kiaguamypel: Hanudue; Juaconans
okpana: ne menee 15,6 doumos; Paspewenue
okpana: He menee 1920x1080 nukcenei;
Konuuecmeso sioep npoyeccopa: He menee 4,
Koauvecmeo nomokog: e menee §; bazosas
marxmosas wacmoma npoyeccopa: ne menee I I'Ty;
Marxcuvanenas maxkmosgas yacmoma npoyeccopa.
He menee 2,5 I'Ty, Kowi-namsims npoyeccopa: ne
vienee 6 Mbaiim; Obvem ycmanogneHHo
onepamusroil namsinu. ne menee 8 I'oatm; Oovem
nodoeparcusaemor onepamugHol namsmu (0is
6o3MONCHOCMU pacuiupenus): He menee 24 [oaiim;
Obvem nakonumens SSD: ne menee 240 I'oaum;,
\Bpemsi asmonomHot pabomer om bamapeu: He
vienee 6 uacos; Bec noymoyka ¢ yemanogiuensiyv
akkymynamopom: He oonee 1,8 ke; Brneutnuii
unmepaheiic USB cmandapma ne nuxce 3.0. ne
vienee mpex co6oonelx, Buewnuil unmepgeiic
LAN (ucnonvzoganue nepexoOHUKOs He
npedycmompeno): Hatuvue, Hanvue mooynei u
unmepghenicos (UCnoIb308anUe NePexoOHUKOE He
npeoyevompeno). VGA, HDMI; bBecnposoonas

cesizo Wi-Fi: nanuvue ¢ noodepickou cmanoapma




Ne HaumeHnoBanue
n/n| obopyaoBanusi (PBIT1O)

KpaTkue npumepHble TexHHuYecKHe
xapaktepuctuku (PBI10)

Ennnuna
n3MepeHus

KoanuecTso

[EEE 802.11n unu cospemennee; Web-kamepa:
nanuyue, Manunynsmop ""wmeius"": nanuuue;
[Tpedycmanogrennas onepayuonnas cucmema ¢
epachuueckum noib3o8amensCkum unmepghercom,
obecneyusaiowan pabomy pacnpocmpaneHnbLx
00pazosamenbHbIX U 00U eCUCMEeMHbIX
npunodcenui; nanuvue.” 5. MOY (npunmep,
ckanep, konup) - 1 eo. Tun ycmpoiicmea: MDY
(pyrKyuu nevamu, KONUPOBANUS, CKAHUPOGAHUSL),
Dopmam Oymacu: ne menee A4; Llsemnocme:
yepno-oenvitl;, Texnonocus nedamu: nazephas
Makcumanvnoe paspeutenue nevamu. e menee
12001200 mouex; Humepgeticor: Wi-Fi, Ethernet
(RJ-45), USB.

HaumenoBanue HanpasJyienusi: "IIpoghunbroiit Komniaekm oaza (Maiokomniekmuas wkoa)"

HanmeHoBaHMe pazaena:
"[TpodunbHbII KOMIIEKT
0aza (MaJJOKOMILIEKTHasl
uikosia)"

IIpochunvreiii komnnekm baza
(Manokomniexmuas wkona)

1. Qughposas nabopamopusi no duonocuu
(vuenuueckas) - 2 ed. Obecneuusaem GolnojaHeHue
1abopamopmelx pabom Ha ypokax no Ouo10cul 6
OCHOBHOU WKONIE U NPOCKIMHO-UCCTCO0BAMENbCKOU
OessmensHocmu yuawjuxcs. Komniexkmauyusi:
becnpo8oonotl mynbmuoamyux no ouosocuu ¢ 6-10
sCmpoennviMu Oamyukamu: JJamuux 61ajcHocmu ¢
Ouanazonom uzmepenus (... 100% Jamuux
0CBeUeHHOCIU € QUANA3ZOHOM USMEPEHUSL HE YIICe
vent om () 0o 180000 1k Jamyux pH ¢ ouanasonom
wsmepenus He yoice yem om 0 0o 14 pH Jamuux
memnepamypsi ¢ OUANA30HOM USMEPCHUSL HE YIICe
yem om -20 0o +140C Jamuux
DeKMponposoOUMOCIuU ¢ OUANA3Z0HAMU
wsmepenus He yoice yem om 0 0o 200 mxCm; om 0
00 2000 mxCm; om 0 0o 20000 mxCm J{amuux
memnepamypbl OKpyA#caiouiel cpeowl ¢
Quanazonom usmepenus ne yice yem om -20 00
+40 Axceccyapur: Kabenv USB coeounumenvhuiil
3apaonoe ycmpoiicmso ¢ kabenem miniUSB USB
oanmep Bluetooth 4.1 Low Energy Kpamroe
DYKOBOOCIBO NO IKCHIYAMayuu yughposo
nabopamopuu Llugposas suoeoxamepa ¢
VemaniudeckumM umamuGom, paspeutenue He
venee 0,3 Mnukc [Tpoepavmnoe obecnevenue
Memoouueckue pexomendayuu ne menee 30 pabom
Ynaroska 2. Lughposas nabopamopus no xumuu
(vuenuueckas) - 2 ed. Obecnevusaem 6blnoiHeHUe
1abopamopHelx pabom no Xumuu Ha ypoKax 6
OCHOBHOI WKO.IE U NPOCKIMHO-UCCIO06AMENbCKOU
Oesimensrocmu yuawguxcs. Komniekmauyus:
becnpogooHol Myabmuoamyuk no Xumuu ¢ 4-vs
scmpoennvimu oamyuxkamu: Jamyux pH ¢
Ouanazonom uzmeperus He yxce vem om () 0o 14
pH Jamuux svicokoll memnepanypbl
(mepmonapHulil) ¢ OUANa3oHOM U3MEPEHUs He Yice
vem om -100 0o +900C Hamuuk
2IeKMPONPOBOOUMOCINU C OUANAZOHAMU
uzviepenust e yoce yem om 0 0o 200 sxCwm; om 0

um

22.00




n/n

HaumeHoBaumne
obopyaoBauus (PBI10)

KpaTkune npumepHbie TexHHUeCKHe
xapakrtepuctuku (PBI10)

Eavunua
H3MepeHHs

KoanuecrBo

00 2000 mxCm; om 0 00 20000 mxCm J{amuux
memnepamypsl NIAmMuHoGsll ¢ OUANA30HOM
usmepenust ne ysce vem om -30 oo +120C
Omoenvuvie damyuxu: Jamuyux onmuyeckoil
nromuocmu 525 um Axceccyapel: Kabens USB
coeounumenvuuiil 3apsaonoe ycmpoiucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Kpamkoe pykosodcmaeo no
orcniyamayuu yugposoii rabopamopuu Hatop
nabopamopuou ochacmiu [Tpoepavmnoe
obecneuenue Memoouueckue pekomenoayuu He
venee 40 pabom Hanuuue pycckosizerunoco caiima
nodoepocku Hanuvue suoeoponuxos. 3. L{ugposas
1abopamopus no gusuxe (yuenudecxkas) - 2 eo.
Obecnevusaem GuINOIHEHUE IKCNEPUMEHMOB NO
memam Kypca gusuxu. Komniexmayus:
becnposoonou My1emuoamuux no gusuxe ¢ 6-i0
ccmpoennsimu damyuxamu: Lugposoi damuux
memnepamypul ¢ QUANAa30HOM USMEPCHUS HE YIICe
vev om - 20 0o 120C Hugpposoii damyuk
abconiomuoeo 0asieHus ¢ OUANa30HOM UIMepPeHUs.
He yorce wem om ) 0o 500 xlla /lamuux
MA2HUMHO20 OIS C QUANA30HOM USMEPECHUS HE
vorce vem om -80 0o 80 mTn [Jamuuk nanpssicenus
C QUanazoHamu UsMepeHus He yce yem om -2 00
+2B; om -5 00 +5B; om -10 0o +10B; om -15 0o
+15B Jlamuux moka ne yoce uem om -1 0o +1A4
V[amuux axcenepoymemp ¢ nokasameisimu He MeHee
vem: £2 g +4 g, £8 g Omoenvneie yempoucmea:
USB ocyunnoepagh ne menee 2 kanana, +/-100B
Urceccyapur: Kabers USB coeounumensibii
3apsaonoe yempouicmeo ¢ kaverem miniUSB USB
\oanmep Bluetooth 4.1 Low Energy Koncmpyxkmop
Onst nposedenus Ikcnepusmenmos Kpamroe
DVKOBOOCMGO NO IKCHIYAMayuu Yuphposou
nabopamopuu lpoepavvnoe obecneuenue
Memoouueckue pekovendayuu (40 paoon)
Hanuvue pycckoazolyno2o cauma nooo0epicku
Hanuuue eudeoponurxos 4. Hoymoyk - 2 eo.
"Dopm-chakmop: noymoyx, Kecmras,
Heomkulouaemas Kiasuamypa: Hatudue; Pycckas
packnadka knasuamypel: nanuvue; uazonany
bkpana: ne menee 15,6 owimos, Paspeutenue
orpana: ne menee 1920x1080 nukcenei;
Konuuecmeso s0ep npoyeccopa: e menee 4,
Konuuecmeo nomoros. He menee 8, bazosas
maxkmosas uacmoma npoyeccopa: ne menee I I'Ty;
Marxcumvanenas makmosas wacmoma npoyeccopa:
e menee 2,5 I'Ty; Kowi-namame npoyeccopa: ne
viernee 6 Moaitim, Obvem yemanogsienHol
onepamusnoi navisimu. ne menee 8 I'oaim; Obvem
noooeparcusaemol onepamuGHou namamu (s
GozvodCHOCIU pacutupenus): ne venee 24 ['oaim;
Obtwen nakonumens SSD: ne venee 240 I'oaiim;
Bpeams asmonomnot pabomer om bamapeu: He
venee 6 uacos; Bec noymbyka ¢ yemanogiennolm
akkymyasimopom: ne oonee 1,8 ke, Bueutnui
unmepgeiic USB cmandapma ne nudice 3.0: ne




n/n

HaumeHoBanue
obopynoBanusi (PBI10)

KpaTkue npuMepHble TEXHHUYECKHE
xapaktepuctukn (PBI1O)

Eanunua
H3MepeHust

KoJinyectBo

vernee mpex c6ob00Hbix, Bueutnuil unmepgeiic
LAN (ucnonvzoganue nepexoOnukos ne
npedycmompeno): naruvue; Hanuuue mooynet u
unmepelicos (Ucnone308anUe NEPexoOHUKO8 He
npedycmompeno): VGA, HDMI; becnposoonas
cesazo Wi-Fi: nanuvue ¢ noodepoickoil cmanoapma
[EEE 802.11n unu cospevennee; Web-xaviepa:
nanuyue;, Manunyasmop ""moius""': nanuvue:
[Ipedycmanosnennas onepayuonHas cucmema ¢
epagpuueckum noavzosamensckum unmepgeticom,
obecnevusalouyas pabomy pacnpocmpaHenHblx
00pazos8amenbHuIX U 00U eCUCMeMHbIX
npunosicenuti: Hanuyue." 5. M@Y (npunmep,
cxanep, konup) - 1 eo. Tun ycmpoucmesa: MQY
(pynryuu nevamu, Konuposanus, CKkaHupoOGanus);
Dopmam Oymaeu: ne menee A4, Llgemnocme:
uepno-benviil, Texnonoeus nevamu: nazepnas
Makcumanenoe paspewenue nevamu. ne menee
1200x1200 moyex, Humepdheiicor: Wi-Fi, Ethernet
(RJ-45), USB.

HaumeHnoBanue Hanpasaeunusi: "Ipouivnoiit komnaexm. Jonoanumennn

oe ooopyoosanue"

HaumeHoBaHue pasnena:
"EcrecTBeHHOHayuHas
HanpaBJICHHOCTb "

HavmeHoBaHKe paszena:
"TexHonoruyeckas
HaNpaBJIEHHOCTh"

Obpazosamenvruiii Habop
0N15 u3yyeHus
MHO20KOMNOHEHMHbIX
pobomomexHuecKux cucnmem
U MAHUNYTAYUOHHBIX
pobonios

Obpazosamenvhblii KOMIIEKM QONNCEH OblMb
npeoHasHayen O u3ydeHus pooomomexHuUY eCkux
mexHoN02Ull, OCHO8 UHPOPMAYUOHHBIX MEXHOT 02U
U MEXHON02ULl NPOMbIULIICHHOU ABMOMAMu3ayuy, a
maxoice mexHon02ull NPOMOMUNUPOBAHUSL U
a0oumusHo2o npouzsoocmaea. B cocmas
KoMnIeKkma 00HCHO 6X00ums. 1)
HumennexmyanbHelil cepeoMooys ¢
UHIMESPUPOBANHHOU CUCINEMOU YAPAGICHUS,
nosgonsioueti 06veduHIML CepeoMOOY.IU Opye ¢
OPY2OM NO NOCTCA0BAMETbHOMY UHMephecy - ne
venee 6um; 2) Pobomomexnuueckuit Konmpoiiep
MOOYIbHO20 mund, npedcmasiaionull coool
0O0HONTAMHbBIL MUKPOKOMABIOMED ¢ ONEPpAYUOHHOU
cucmemotl Linux, o6vedunennvill ¢ nepughepuiinbiyv
KOHMPOIIEPOM ¢ NOMOUBIO NIAMbL PACULUPCHUA.
Pobomomexnuueckutt Konmpoaiep 0o1xucen
VOOBIeMBOPSANL MEeXHUYeCKUM
Xapakmepucmukam: Kon-60 10ep GCmpoeHHoc0
MUKPOKOMNbIOMeEpd - He menee 4, makmosas
vacmoma s0pa - ne menee 1,2 I'Ty, oovem O3V -
e menee 512 M6, nanuuue unmepgeiicos - SPI,
[2C, 12S, TTL, UART, PWM, yugposwvie u
anano2oseie Nopmel OJis NOOKNIOYEHUS GHEULHUX
vempoiiems, a maxoce WiFi unu Bluetooth ons
KOMMYHUKAYUU CO GHEULHUMU YCMPOUCINGAMU.
Pobomomexnuyeckutt KOHMpoIep O01AHCeH
0becne usame GO3MONCHOCIb NPOSPAMMUPOBAHUS
¢ novowsio cpedcms sizoikos C/C++, Python u
c60000HO pacnpocmpansiemoll cpedws Arduino
IDE, a makace ynpasieHus Mooeisimu

utm
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n/n

HaumenoBanmne
obopynosanusi (PBI10)

KpaTkne npumephble TexHHYeCKHE
xapakrepuctuku (PBI1O)

Eannuua
H3MepeHHst

KosimuecTtBo

ynpasnenus pobomamu, UHCMPYKYUU U MEMOOUKU
no pazpabomie cucmem YapasieHus ¢
2NEMEHMAMU UCKYCCIMBCHHO2O UHMENICKMA U
MAUUHHO20 0OYYeHUsL.

Yemuipéxocesoii yuebnbiii
pobOm- MaHUNYISIMOop ¢
MOOYTbHBIMU CMEHHBIMU
Hacaokamu

Vuebnwiti pobom-ywanunyismop npeonaznaven ons
0CBOCHUA 0OV AU UMUCS OCHOG PODOIMOMEXHUKU,
07151 NOO2OMOBKU 0OYHAIWUXCS K GHEOPEHUIO U
nocneoylouemy ucnoib308aHuI0 pobomos 6
npomblunenHom npoussoocmee. Konuvecmeo ocei
poboma manunynsmopa - yemoipe. Ilepemeuyenue
(HCMPYMEHma 6 npoCmpancmee N0 mpem OCim
QONACHO YNPABIAMbCS WALOBLIMU OGUSAIM CIAMU.
Hanpsicenue numanus wiaeoBeix dGuamenci e
oonee 12 B. Cepsoosueamens uemsepmoi ocu
Oosdicen obecnedusans NOGOPOM UHCMPYMEHMA.
Yeon nosopoma manunynsmopa na ocnosanuu
GOKpye 6epmuxaionol ocu ne menee 180 epadycos.
Vs onpeoenenus nonodjicenus Manunyisimopa npu
nOGOPOMe BOKPY2 BEPMUKANLHOU OCU DONNCEH
UCNONL306AMbCS IHKOOCD. Y200 NOBOPOMA 3a0He0,
nineya manunyisimopa ne menee 90 epadycos. Yeon
nosopOmMa nepedne2o nieud Manunyisimopd ne
venee 100 epadycos. [lna onpedenequsi noaodceHust:
Badneco u nepedneco niey MaHunyImopa QOIXicen
1UCNONIb308AMbCSL 2UPOCKON. Y2001 NOBOPOMA NO
wemeepmot ocu ne meree 180 epadycos. Honxncna
ObINb BO3MOINCHOCTb OCHALYCHUSL CMEHHBIMU
Hacaokamu (Hanpumep, oepaicamens KapaHoauida
wnu (hpromacmepa, npuUcocka ¢ cepgoogucamenem,
MEXaHUYeCKoe 3axeamHoe yCmpoucmeo ¢
cepeodsuzamenem, yempoucmeo s 1a3epHoll
ePaBUPOBKU Ul yempolicmao 01 3D-nevamu,).
VIonoicHa 6binb GO3MONCHOCHTD NOOKTIOYCH U
DONOIHUMENbHBIX YCMPOUCma (nanpusep,
mpaxcnopmepa, penbea 0s nepemeleHus
ruo(?oma, RYJIbIa YRPasienus mund OJiCouCmux,
canepsl Mauuiino2o 3penus, OnMu4ecKoeo
Damuuxa, Mooy 6ecnpoBOOHO20 OCMYNd.
Pobom-manunynsimop doadxcen obecneyusams
nepenmenyenie Hacaoku @ npocmpancmee,
AKMUGAYUIO HACAOKU, GO3MOICHOCTL NOJYYCHUS
CueHano08 om Kamepsvl i OQAMYUK08, BOIMONCHOCb
VAPAGIeHUust OONOTHUMETbHBIMU YCIPOUCMGAMI,
Mamepuan kopnyca — antomunuii. Juavemp
padouell 301bl (6e3 yuema HABECHO20
uHcmpymenma u vemeepmou ocu) He meree 320
wm. Humepgpetic nookniouenus — USB. JJonoicen
LMemb BO3MOJICHOCHIL ABMOHOMHOU pabomel u
GHeutHe2o ynpasienus. Ynpasisiowuii KOoHmpo.iep
Qondicen Obims cosmecmum co cpedot Arduino.
Vnpasnsiouguii konmponnep cosmecmum co cpedoi
npocpavyuposanusn Scratch, u szvikom
npocpammuposanus C. [ondcen obecnevucams
nOBOPOIM NO NEPBLIM MpPeM OCIM 8 3A0AHHbI Y20l
U HA 3a0anHbLTl Y201, NOBOPOM NO Yemaepmoul ocu
Ha zadanneiil yeosu, ogudcenue 6 Koopournamsi X, Y,
Z, nepemenyenue na 3a0anHoe paccmosiue no
Kkoopounamav X, Y, Z, nepedauy Oannvlx o
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Ne HaumeHoBaHue KpaTkue npumepHble TeXHHYecKHe Eannnua
n/n| obopyaoBanusi (PBI1O) xapakrtepucTtiku (PBI10) H3MepeHust
POOOMOMEXHUYECKUX CUCIEM ¢ NOMOWbIO CPedbl
ROS. 3) BoruuciumenvHeiii MOOYIb cO
BCMPOCHHBIM MUKPOKOHMPOILIEPOM = HE MCHEe
Tum. Botuucnumenshviii MOOYib Q0NNCeH
ooOnadame 6cmpoeHHbIMU YUDPOBLIMU NOPMAMU ~
He menee 1 2utm u anano2oseiMu nOpmMamu- ie
venee | 2uum. Borvuciumensnuiit MoOyas 0oadicen
ob1a0ame sempoennbiym Mooyaem 6ecnpodoOHol
cesisu muna Bluetooth u WiFi ons cozoanus
annapamuo-npocpamMmMHbIX peuteHull u
"yamnbix/emapm'-yempoiicms ons paspabomsu
peutenurt "Humepnem sewetr". Borvuciumenshoii
VOOYIb QondiceH 001a0ams CoBMeCmuUMOCneio ¢
nepugpepuiinvivmu niamamu Ot ROOKIOYEHUS. K
cemu Ethernet u nookmouenus gneutnett cunosoll
nacpysku. 4) Mooyie mexnuuecko2o 3penus,
mpeocmasnsiowui coboti ycmpoiicmeo Ha baze

361U UCTUMETIHO20 MUKPOKOHMPOIIEPA U
LHMEe2PUPOBAHHOU KaMepbl, 00ecneyusaioujee
pacnosnasanue npocmeuuiux u300paNceHull Ha
vooyie 3a cuenm coOCmEeHHbIX GolYUCTUMETbHBIX
so3modicHocmell - He menee luim; Mooyne
MexHUuecKo20 3peHus Qondicer obecnevusams
303MOJICHOCNTb OCYUCCMBISIMb HACMPOUKY
brkcnosuyuu, oanranca oenoco, HSV
COCMABNAIOUUX, NIOUAOU OOHAPYICUBACMOT
oOnacmu u306padcens, okpyeIocmu
0OHapydIcusaemon odaiacmu u30OPadicenus,
nonodicenue obnapyrcusaemuix ooiacmen
omuocumensvro Opye opyea Mooyis mexnuuecko2o
BpeHUst OoNdHCen uUMems GCmpoenible unmeppenicel
- SPI, UART, 12C unu TTL oas kommynuxayuu
Opye ¢ Opyeom ulnu GHewHuMu yempoucmeavi. 5)
Komniexm KOHCMPYKMUGHbIX 21eMeHMOG U3
vemania oisi Coopku MoOenU MaHunyismopos - He
venee luim; 6) Kovmnnexm snemenmos o1 coopku
GaKkyymHo2o 3axeama - ne menee lum.
Obpazosamenvhbiii pobOmMmomexHuyecKull
KOMRPIIeKm Qondicer cooepaicame Habop bubruomex
mpexmepublx mooenetl st NPOMoOMUunUPOBAHUS
vooenell MOOUTbHBIX U MAHUNYTIAYUOHHBIX
pobomos pasnuynoeo muna. B cocmas komnnexma
DONACHBI BXOOUMb UHCMPYKYUU U MEMOOUYECKUL
PKA3anust NO paspadbomse mpexmepHuix Mooeiel
MOOWIBHBIX POOONMOG, MAHUNYIAYUOHHBIX POOONOG
C PABTUMHBLMU MUNAMU KUHEMAMUKU (V2106845
CUHEMAMUKA, NTOCKO-NAPAILICIbHAs KUHCMAMUKd,
oenoma-kunemamuxda, SCARA wiu puruadxchas
Kunemamura, niamegopyma Cmwoapma u m.n.).
Obpazosamenshbiil poOOMomMexHuyecKul
KOMRACKI QONNCEN COOCPACANnts UHCMPYKYUU RO
nPOEKMUPOBAHUIO PODOMOB, UHCMPYKYUU U
MEeMOOUKU OCYUCCMBITCHUS UHNCCHECPHBIX
DACYCMOB NPU NPOCKIMUPOBAHUYU (PACUEmbl
Haz2py3KU U MOMEHMOB, pacyem MouHoCmu
npus0006, paciem napamempos KUHeMamuky u
Mm.N.), UHCMPYKYuu no pazpabomee cucmem
yrpasienust u npo2pamMmHo20 obecneyeHus Ons

KoJsinuecTBo

=




n/n

HaumeHoBaHmue
obopyaoBanusi (PBI1O)

KpaTkue npumMepHble TeXHHYECKHE
xapaktepuctuku (PBI1O)

Eanunua
H3MepeHust

KoinuecTBo

meKyu em nonodceHuU yenos, nepeoayy OanHelx O
mexKywux koopounamax uncmpymenma. Jlondicen
1n000ePIHCUBAMb NEPeMenfeHue 8 OeKapmoGoix
KOOPOUHAMAx U y2nax noopoma ocell, ¢ 3a0aHHou
ckopocmelo u yekopenuem. Tuner nepemewenuil 6
0CKapmoBbIX KOOPOUHAMAx: OGUNCCHUES NO
Mpaekmopul, OBUNCEHUE NO NPAMOT MEHCOY OBYM3
MoyKamu, nepenpulcuGanie u3 MoyKu U MoyKy
(nepernoc obvexkmay.

ObpazosamenvbHuili HAOGOP NO
Mexanuke, MexampOoHuke u
pobomomexHure

"Komninexkm onst usyuenust 0CHOB 51eKkmpOoHUKY U
vobomomexnuxku Habop donsicen dvime
npeonaznaien 0ist NPOGeOCHUs YH4eOHbIX 3aHS MUl
N0 2J1CKMPOHUKE U CXEMOMEXHUKE C YebIO
u3yueHus Haubonee pacnpocmpaneHHou
D1eMeHMHOT 6azel, NPUMEHAEMOU OISl UHICCHEPHO-
IMEXHUYeCKO20 MBOPYECmBA YU AUjUXC U
pazpabomxu yuebnoix mooeneii pobomos. Habop
00J1JICeH NO3BONAMb YHAUWUMCSH HA NPAKMUKE
0CEOUNL OCHOBHbIE MEXHONI02UU NPOCKINUPOBUAHUS
POOOMOMEXHUYECKUX KOMPICKCOG HU NPpUMepPe
Vueonblx Mooeneu pobomos, a maKice uzyuume
ocHOGHbIC mexHuyeckue peutenus ¢ oonacmu
KUOEePHeMUYeCKux U GCmpaugaemoix cucmem. B
cocmag Komnaekma 00IxceH 8X00ums Habop
COHCMPYKMUBHBIX INEMEHMOB OJis COOPKU MaKkemd
MAHURYIAYUOHHO20 POOOMA, KOMIICKM
MeMaiuyeckux KOHCMPYKMUGHbIX 21eMeHIN0G OJisl
cOOpKU MaKkema Moou1bHo2co poooma u m.n. B
COCmas KOMNICKMd 6X00UN Habop NCKMPOHHBIX
KOMROHEHINOG Q5L U3VUCHUS OCHOB DNCKMPOHUKU U
CXeMOMEXHUKU, 4 MAKIICe KOMRIEKIN Npusoodos u
VAMYUKOB PASTUNHO2O MUNA OISl pA3paboOmKu
pobomomexnuveckux komniekcos. B cocmas
OMNIEKINA OONIACHO BXOOUMb: MOMOPbI C
SHKOOEPOM - He MeHee 2uim, cepeonpusoo
OonbuLoll - He MeHee dutm, cepsonpusod Mavlil -
He Menee 2uim, UHGPAKpacHvlil Oamyux - He MeHee
Sutm, Y1bmpazeykoBol Oamyuk - He MeHee 3uinl,
Damyuxk memnepamypel - He menee luim, Oamuux
ocsewennocmu - e menee luim, nabop
ICKIMPOHHBIX KOMNOHEHNOG (Pe3ucmopul,
KOHOCHCAMOP®I, CEEMOOUODBI PA3IUYHOLO
HOMUHANG), KOMIIEKM NPOBOO0E OJid Hecnaednoco
npOMOMUNUPOBANUS, N1ama 6ecnaeyioco
NPOMOMUNUPOBANUS, AKKVMYISINOP U 3aPsIOHOe
vempoticmeo, . B cocmag komniekma 0oaxcen
BX00UMb NPOEPAMMUPYEMbIT KOHMPOJLIED,
npoepamvmupyemolii ¢ cpeoe Arduino IDE unu
ananocuHbIx C6OOOOHO PACNPOCIPAHACMbIX
cpedax paspadomru. [Ipocpavmupyembiil
konmponnep dondxicen obnadams nopmamu Ois
NOOKIIOYeHUS. YUPPOBBIX U AHANOSOGbIX
vempoticms, unmepgpeticamu TTL, USART, 12C,
\SPI, Ethernet, Bluetooth unu WiFi. B cocmas
KoMnIeKkma 00nAceH 6X00UMb MOOYb
MEXHUYeCK020 3peHust, NPedcmasisiiowull coool
GbIYUCTUMENLHOC YCMPOUCINGO CO GCMPOCHHBIM
MuKponpoyeccopom (Koi-6o sioep - ne menee duum,
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No HaumenoBanue KpaTkue npumepHbie TeXHHUECKHE Eannnuna
n/n| obopyaoBanusi (PBI10) xapaktepuctuku (PBI1O) H3MepeHust
vacmoma s0pa ne menee 1.2 [Ty, o6ven O3V - ne
menee 512M6, obvem cmpoennoi navsimu - ne
venee 81°6), unmeepuposannoi Kamepou
(MakcumansHoe paspeuierie 6UOeONOMoKd,
nepeoasaemoco no unmepgpeticy USB - ne menee
2592x1944 e0.) u onmuueckoii cucmemoit. Mooy
MexXHUYecKo20 3peHus 00dceH 0on1adame
COBMECMUMOCbIO ¢ PAZTUYHBIMU
NPOCPAMMUPYEMBIMU KOHMPOLTEPAMU ¢ NOMOUIBIO
unmepepeticos - TTL, UART, 12C, SPI, Ethernet.
MoOoyie mexnuueckoeo spenust 0xHceHn umens
GCmpoennoe npocpaMmioe 0becneyenue Ha OCHose
onepayuonnol cucmems Linux, nossonsioujee
OCYUeCMBIANb HACMPOUKY CUCINEMbI MAULUHHOZO
0OVUenus napavempos HetponHeIx cemetl O
0OHapyICeHUs 0OBEKNM OB, ONPedeneHUs Ux
napamvempos u OareHeu el UOeHMUGuKayu.
Komnaexm 0ondcen 00ecneuusams 603MONCHOCHb
U3YUeHUS OCHOB PA3pabomKu npocPamMmMHbIX U
annapammblx KOMNICKCO8 UHIHCEHEPHBIX CUCMEM,
pewenuii ¢ cpepe ""Humeprem sewgeir", a maxce
veuteHul 6 oonacmu pobomomexHuK,
1CKYCCMBEHHO20 UHMENIeKMAd U MAUUHHOZO
obyuenus."

Ko/inuectBo

=

"Pobomomexnuyeckuil Habop npednaznaven o
U3YUeHUs OCHOB pODOMOMEeXHUKU, demanell, Y3108
U MEXAHUZMOB, HEODXO0OUMBIX OISl CO30AHUS
pobomomexnuyeckux yempoucms. Habop
npeocmagaiem coool KOMNICKN CIMPYKINYPHb6IX
NEMEHINOB, COCOUHUMENbHBIX DTCMEHINOG U
DNeKMPOMexHU1eckux Komnornenmos. Habop
noseossien cooupams (U nPOPAMMUPOBAMb
cobupaemvie MoOeU), U3 INEMEHMOB, BXOOSAUUX §
e20 cocmag, MoOenU MexampOoHHbIX U
DOOOMOMEXHUYECKUX YCMPOUCME ¢
AGMOMAMUBUPOBUAHHBIM YIPAGICHUCM, G MOM
YUCHe HA KOTECHOM X00Y, d MAKICe KOHCMPYKYUT,
OCHOBAHHBIX HA UCNONIL30BANUU Nepeday (6 mom
YuCHe YepBuHbIX U 3y04aNmblX), A MAKAHCE PblYac0s.
ObpazosamenbHbiil CBeMOOUOOHBITI MamMpuyHelll Oucniell ¢ 6enou
KOHCMPYKMOp 0N NpakmuKku |N00ceemxo Ha konmpoanepe Konuvecmso nopmoa
0104H020 NPOZPAMMUPOBAHUSBE0OA/B6I600A HA KOHMpOITepe He MeHee 6
C KOMWIEKMOM 0am4uKos Koauuecmeo kHonok ne menee 4 Oowee
Konuuecmao anemenmos. ne mere 520 uwm, 6 mom
yucne: 1) npoepammupyemsiii 010K ynpasienus,
Komopuwlil Modicem pabomams agmMOHOMHO U 6
nomokosoM pesicume; 2) cepsomomopei 3) 0amuux
cunel 4) oamuux paccmosnus 5) oamyux ysema 6)
axkymynsmopuas oamapes 7) [Tiacmurossie
CMPYKMYPHBLE 2TICMEHMbl, BKIIOUASA
nepghopuposaneie rnesenneol: OAIKU, KyOUKu, ocu
U BAIbI, COCOUHUMETbHBIE TeMEHNbl K OCSM,
wiecmepHu, npeoHazHayenivle s Co30aHUs
YepBUHBIX U 3YOUAmbIX nepeda, coeouHumelbHle
1 kKpenedicHole snemenmel, 7) [poepavivinoe
obecneuenue, UCnOIb3YEMOe 015
NPOSPAMMUPOBAHUSL CODUPACMbIX
000MOMeXHUeCKUX MoOenel U yCmpoucms,

wm 48.00




HaumenoBanmue
ob6opyaoBanusi (PBI10)

KpaTkue npumepHbie TexHHUecKHe
xapakrepuctuku (PBI10)

Eanunua
n3MepeHust

Kosinuectso

oocmynio o ckauusanus uz cemu Humepnem"

HaumeHoBaHue paznesa:
"KomnbloTepHoe

obopynoBaHue"




