MHUHHUCTEPCTBO OBPA3BOBAHUS
MOCKOBCKOM OBJIACTH

PACHOPSAXKEHHE
0303 3017 Ne___P- #74

r. KpacHoropck

OO0 yTBep)KICHUU MEPEYHSI MUHIMAJIBHOTO KOJIMYeCTBa 000Py 10BaHUs, PaCXOJHBIX
MaTepHaJIOB, CPEACTB 00YUYEHHUS U BOCIIUTAHUSI, HEOOXOAUMBIX (yHKIIMOHAIBHBIX
U TeXHUYECKUX TpeboBaHuil nis ocHamenus L{entpoB «Touka pocta» B 2021 roxy

B cooTBercTBHH C pacrnopspkeHHeM MuUHHCTEpPCTBa IpocBeleHus Poccuu
or 12.01.2021 Ne P-6 «OO06 yTBepXAeHUHM METOAUYECKUX PEKOMEHIalui
M0 CO3JaHuI0 W (QYHKIUOHHUPOBAHUIO B 00IIe00pa30BaTelbHBIX OpraHU3aLUsIX,
PacroJIOKEHHBIX B CEJIbCKOH MECTHOCTH M MallbIX TIOpoJaX, LEHTPOB OOpa3oBaHMs
€CTECTBEHHO-HAYYHOW W TEXHOJIOTUYECKOW HampaBIeHHOCTEeW» M B LEIIX CO3JaHus
[leHTpOB 00pa30BaHMS ECTECTBEHHO-HAYYHON U TEXHOJOTMYECKOM HAIpaBIECHHOCTEH B
paMKaxX pealH3aliu Mepomnpusituil ¢enepanpHoro mnpoekra «CoBpeMeHHas IIKOJIa»
HallMOHAJILHOTO TpoekTa «O0pa3oBaHue» U roCyJapCTBEHHOM mporpaMmoir Poccuiickoin
Oenepaunu «PazButue oO6pazoBaHUA», YTBEpPKIASHHOM nocTaHoBiaeHUeM IIpaBurenscTBa
Poccumiickoit @eneparuu ot 26.12.2017 Ne 1642 «OO6 yTBepKAEHHH IOCYIapCTBEHHOU
nporpammbl Poccuiickoit @enepanun «Pa3sutre oOpa3soBaHUsSI»:

1. Onpenenuts  TEXHOJOTHYECKYIO  HAIPaBIIEHHOCTb  JOIOJIHUTEIHHOIO
obopynoBaHUs, BXOASIIEro B IepedeHb 000pyI0BaHUs, PaCXOIHBIX MaT€pUaJIOB, CPEICTB
0o0y4eHus: U BOCIIUTAaHUS TPOPUIBHOTO KOMILJIEKTA.

2. YTBepaAHUTh IpUjIaraeMbplil NepedyeHb MUHUMAJIBHOTO KOJInYecTBa 000pyIOBaHuUs,
pPacxogHBIX  MaTepuajoB, CpeAcTB OOyYeHHs] U  BOCIUTAaHHUS, HEOOXOIHMMBIX
GYHKIIMOHAIBHBIX U TEXHUYECKUX TpeOoBaHMM mist ocHameHus Llentpos «Touka pocra»
B 2021 rony (manee — nHGpPaCTPyKTypPHBIHI JIUCT).

3. PexomeHmoBaTh oOpraHaM MECTHOT'O CaMOYHNpPaBJICHUs MYyHUIUNAIBHBIX
obpazoBanuii MockoBcKoil obactu obecrieunts B 2021 rogy ocHalleHUE CO3aBaeMBbIX B
00111e006pa30BaTebHBIX OPTaHU3AIMIX, PACIIOIOKEHHBIX B CEJIbCKON MECTHOCTH U MaJIBbIX
ropogax, LEHTPOB  OOpa3oBaHUs  €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOMU
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HaIPaBJIEHHOCTEH B COOTBETCTBUU C UHPPACTPYKTYPHBIM JILCTOM.
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4. KoHTpoiab 32 BBIIOJIHEHHWEM HACTOSILEINO PAacIOpsDKEHHS  BO3JIOXKHUTH
Ha  IIEpBOrO  3aMeCTHUTeNls MHUHHCTpa  oOpa3oBaHusi  MOCKOBCKOM  obnactu
bponireitna .M.

IlepBbIil 3aMECTUTEIIE MUHUCTPA S :
< 7’/ s
obpazoBaHuss MoCKOBCKOW 0bactu 7 .M. bponmreitn



YTBEPXJIEH

pacnopsbkeHueM MuHHCTEpCTBa

o6pazoBaHus
MockoBckoit o6macTu

o1230% 202/ Ne - 774/

ITEPEYEHb

MUHUMAaIBHOIO KOJIMYE€CTBA 000y N0BaHUSI, PACXOIHBIX MATEPUAIIOB,
CPENCTB 00y4YeHHs] ¥ BOCIIUTAHUS, HEOOXOAUMBIX (PYHKIIMOHAIBHBIX
U TeXHWYECKUX TpeboBaHui ais ocHamenus [{entpos « Touka pocTay

B 2021 rony

HaunmeHoBaHHe
000opynoBaHuMs

KpaTKI/IC TIPUMEPHBIC TEXHUICCKUE XapaKTCPUCTUKU

Enununa
A3MEpEHUs

KonngecTBo
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HaumeHnoBaHme HanpasiieHHs: «[IpoduibHbIN KOMIUIEKT Oa3a»

I[HanMeHOBaHUE

[paznena:

«[IpodunbHbIi
OMILIEKT 0a3a»

[TpodunsHbIH
KOMIUIEKT 0a3a

IEcTecTBEHHOHay4YHas HanpaBieHHOCTh. 1.1 udposas
imabopaTtopus no 6uonoruu (yuenudeckas). KonmaectBo — 3 en.
Onucanue: OOecrieynBaET BHITIOJHEHUE JIAOOPATOPHBIX paboT Ha
[YpPOKax 1o GHOJIOTMH B OCHOBHOM IIKOJIE U IIPOEKTHO-
Mcce0BaTeNbCKON ACATENbHOCTH yuamuxcs. KoMmiekranus:
IBecripoBOIHON MYJIBTUIATUYHUK IO OGHOJIOTUH C 6-10 BCTPOCHHBIMHU
ImaTynKaMu: JIaTIuK BIaXKHOCTH C JUana3oHOM usMepeHws 0..
.100% JlaT4mK OCBEIIEHHOCTH C JUANa30HOM M3MEPEHHS HE yiKe
ueM ot 0 1o 180000 sk daryuk pH ¢ tuana3zoHOM U3MEPEHHS HE
ke ueM ot 0 mo 14 pH JlaT4mk TeMnepaTypsl ¢ IHana3OHOM
M3MepeHus He yxxe 4eM oT -20 go +140C JaTuuk
PIEKTPOIPOBOIUMOCTH C JHANa3OHaMH U3MEPEHHS HE yXKE 9EM OT
0 10 200 MxCwMm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKkCMm
JlaT4rK TeMIepaTyphl OKpPYXKaIOIEH cpelibl C IHana3OHOM
u3MepeHus He yxe ueM oT -20 1o +40 Axceccyapsl: Kabens USB
COeIMHUTENBHBIM 3apsaHOe YCTPOCTBO ¢ kabeneM miniUSB
USB Apmantep Bluetooth 4.1 Low Energy Kpatkoe pykoBoacTBO
Mo KCIUTyaTamy mrudpoBoit maboparopuu Lludposas
BHICOKaMepa ¢ METAJUIMYECKUM IITaTHBOM, Pa3speIlCHHE HE
menee 0,3 Mmukc [IporpaMMHoOe obecriedeHre MeToauaeckue
pexomeHnanuy He MeHee 30 pabot Ynakoska Hamave
[PYCCKOSI3bIYHOTO CaiiTa MOANEPKKH, HATMIKE BUAEOPOIHUKOB.
D.I{upposas saGoparopust o XuMuH (ydeHndeckasn) KonuaecTo
3 en. Onucanue: OGecrneunBaeT BbINOIHEHUE Ja00PaTOPHBIX
[paboT o XMMHM Ha YPOKaX B OCHOBHOM LIKOJI€ U MTPOEKTHO-
CCIIEIOBATENBCKOM AEATeIbHOCTH ydamuxca. KoMmekranus:
IBecpOBOIHOM MyIbTUAATYMK IO XMMUHM C 4-MsI BCTPOCHHBIMU
natyrkamu: Jlatauk pH ¢ quana3oHOM U3MEPEHMA HE YXKE YeM OT
0 o 14 pH JIaT4uK BBICOKOM TeMIepaTyphl (TepMONapHbIi) ¢
IManasoHOM M3MepeHus He yxe 9eM oT -100 no +900C JlaTumk
BIIEKTPOIPOBOAMMOCTH C AUANA30HAMU U3MEPEHUS HE yXKe UeM OT
0 mo 200 MxCM; ot 0 7o 2000 MxCwm; ot 0 mo 20000 MkCMm
JlaT4MK TeMIiepaTypbl IUIATHHOBBIN C IHANa30HOM H3MEPEHHUs He
[y>xe geM oT -30 mo +120C OtaenbHble TaTYUKK: JlaTIwK
onTHYeCKo IIoTHOCTH 525 HM AKkceccyapsl: Kabens USB

Icoe IMHUTENBHBIH 3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB
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IUSB Anantep Bluetooth 4.1 Low Energy KpaTkoe pykoBOACTBO
Mo >KcIuTyaTalwi 1 poBoii taboparopun Habop maboparopHoi
ocHacTKH [IporpaMMHoe obecnieueHre MeToandecKue
pexoMeHnanuy He MeHee 40 paboT Hann4ue pyCcCKOSI3bI9HOTO
catita noxnepxku Hannane BuaeoponukoB. 3. 1udposas
imaGoparopus o Gu3uke (yueHHIecKas) KonunuecTtBo — 3 en.
Ornucanue: O6ecredrnBaeT BHITOJHEHHE IKCIIEPUMEHTOB 110
mremam Kypca ¢usuku. KoMruiekranus: becnpoBoaHoi
IMyJIETUIATYHK IO (PU3HUKE C 6-FO BCTPOCHHBIMH TaTYUKaAMH:
[{rdpoBOi TaTIUK TEMIIEPATYphl C IMANa30HOM U3MEPEHHUs HEe
lyske ueM ot -20 1o 120C LiudpoBoii n1aT4uK abGCONHOTHOTO
MaBJIeHUs C IMANa30HOM H3MepeHus He yxe ueM ot 0 go 500 kITa
JIaT4MK MarHUTHOTO IIOJIS C JHAaNa30HOM M3MEPEHUs HE yKe UeM
oT -80 no 80 MTn JlaTuuk HaNpPsDKEHMA ¢ AUanasoHaMu
WU3MEpEHUs He yxKe 4eM oT -2 10 +2B ; ot -5 1o +5B; ot -10 no
+10B; ot -15 mo +15B JlaTuMK TOKa HE yxe 4eM oT -1 1o +1A
JTaTark akcenepoMeTp ¢ MOKa3aTesiIMi He MeHee ueM: £2 g; =4 g;
48 g OtaensHble yeTpoiicTa: USB ocumnorpad He MeHee 2
kaHana, +/-100B Akceccyapsl: Kabens USB coe IMHUTENbHBIN
BapsinHoe ycrpoiicTo ¢ kadenem miniUSB USB Apanrep
Bluetooth 4.1 Low Energy KoHcTpyKTOp [UIsi IPOBEACHUS
bxcriepuMeHTOB KpaTkoe pyKOBOACTBO 10 9KCILTyaTalluu
mposoit nabopatopuu [porpaMMHoe obecneueHne
IMeTtommaeckue pekomennauu (40 pabor) Hammyve
[PYCCKOSI3BIIHOTO CaliTa noaaepxku Hamane BUICOPOIHKOB.
KomnsiotepHOe 06opynosarue: 4. Hoyr6yk. Konuuectso — 3 en.
Onucanune: @opM-pakTop: HOYTOYK; KecTkast, HEOTKIIFOUaeMas
KJIaBUaTypa: HaJIngue; Pycckas packiajika KiaBHaTyphl: HAIMUHUE,
Jluarosans 3KpaHa: He MeHee 15,6 moiiMoB; PaspeieHue 3kpaHa:
He MmeHee 1920x1080 nukceneit; KonudecTo suep mporeccopa:
He meHee 4; KonnuecTBo moTOKOB: He MeHee 8; basoBast TakToBast
gacToTa mporeccopa: He MeHee 1 I'T'; MakcuMalibHas TaKTOBast
yacToTa mpoueccopa: He MeHee 2,5 I'Tu; Kom-namsTs
npoleccopa: He MeHee 6 MGaiiT; O6beM yCTaHOBICHHOU
onepaTHBHOM NamsTh: He MeHee 8 I'GaiT; O6beM
NOJIEPXKMBAEMOJH OTIEPATUBHOM NaMATH (JUIs BO3MOXKHOCTH
pacimpenus): He MeHee 24 ['GaiiT; O6beM HaKOHUTEJI SSD: ne
Menee 240 ['6aiiT; BpeMs aBTOHOMHO# paboThl OT GaTapen: He
MeHee 6 gacoB; Bec HOyTOyKa C yCTaHOBJICHHBIM
akkymynsTopom: He Gosee 1,8 kr; BuemHuii unrepdeiic USB
cranzapTa He HIbke 3.0: He MeHee TpeX CBOGOAHbIX; BHemH!HA
uHTepdeiic LAN (1Cnonp30BaHe NEPEXOHUKOB HE
NpeayCMOTPEHO): Hanuuue; Hammine MoyJjiel 1 HHTepdEencoB
(MCIIOJTF30BaHHUE MEPEXOHMKOB HE TPETYCMOTPEHO): VGA,
HDMI; BecrpoBosHas cBsa3b Wi-Fi: Haludue ¢ moanepxkoi
crannapta IEEE 802.11n iy cOBpeMEHHEE; Web-kamepa:
Hanuure; MaHAMYAATOp "MBIIB": Hanuuue; [IpexycTaHoBIeHHAs
oTIepalMOHHAst CHCTEMA € TPapUIECKIM M0JIb30BATEIBCKIM
uHTepdeiicom, obecrednBaromas paboTy pacnpOCTPAHEHHBIX
06pa30BaTENBHBIX U OOIIECUCTEMHBIX PHIOKEHUMH: HAIHE. 5.
M®Y (npuntep, ckaxep, konup). Konnuectso — 1 en.
Onucanue: Tun ycrpoiictea: MOV (yHKLuK eYaTH,
KOIIMPOBaHUsl, CKaHUpoBaHus); Gopmar OGymaru: He MeHee A4,
[[BeTHOCTB: 4epHO-6ebiii; TexHonorus nevyaTu: JasepHas
MakcHManbHOe paspelenue nedaru: He Menee 1200%1200 Touex;
Mutepdeticer: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHoBaHue HanpasieHUs: «I[IpoQMIbHBIA KOMILIEKT 6asa (MaJIOKOMIUIEKTHAs IIKOJIa)»

[HaumMeHOBaHHE
pasnena:
«[TpodHIBHBIA
KOMILIEKT 0a3a
(MaJIOKOMILIEKTHAS
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IKOJIa)»

TTpoduneHbIi
KOMILIEKT 0a3a
(MaJIOKOMILIEKTHAS
IKosia)

EcTecTBeHHOHayYHas HampaBIeHHOCTH: |. Llupposas
maGopartops o 6uonoruu (yaeHudeckas). Koauuectso —2 ef.
Onucanne: O0ecneynBaeT BHIIOIHEHUE 1aG0PATOPHBIX PaGOT Ha
[YPOKax 1o GHONOTHM B OCHOBHOI IIKOJIE U MPOEKTHO-
UCCIIeIOBATENILCKOM NeATEBHOCTH yuamuxcsi. KoMruiekranus:
IBecripoBoHO¥ My TBTHIATYNK 110 GHONOTHH € 6-F0 BCTPOSHHBIMH
inaTaukamu: JlaTaMk BJa)KHOCTH C AMANa3oHOM U3MepeHus 0..
.100% JTaT4nk OCBEMIEHHOCTH C IHANA30HOM U3MEPEHUS HE YKe
gem ot 0 1o 180000 sk Jaruuk pH ¢ quanasoHoM M3MepeHus He
yxe gem oT 0 10 14 pH JlaT4uK TeMIepaTypsl ¢ AUana3oHOM
M3MepeHHs He yxKe 9eM oT -20 1o +140C Tatumk
PIEKTPONPOBOIMMOCTH C AHANIa30HAMU U3MEPEHHUsI HE YIKE YEM OT
0 1o 200 MxCwm; ot 0 g0 2000 MxCwM; ot 0 10 20000 MKCM
JlaT4MK TeMIepaTyphl OKPYXKAIOIIEH Cpeabl C IUAna30HOM
M3MEPEHUs He yxke 4eM oT -20 10 +40 Akceccyapsi: Kabens USB
COeTMHUTENBHBIN 3apsgHOe yCTPOHCTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy Kparkoe pykoBoAcTBO
[0 SKCIUTyaTammy mudpoBoii saboparopuu [{udgposas
BUIEOKaMepa ¢ METAJUIMYECKUM LITATHBOM, Pa3pelleHUe He
Menee 0,3 Mmukc [TporpammHuoe oGecniedeHre MeToaudeckue
[pexomMeHnanuu He MeHee 30 pabot Ynakoska Hannuue
[PYCCKOSI3BIYHOTO CaiiTa MOANEP)KKU, HATUYHE BUIEOPOJIUKOB. 2.
Iludporas nabopaTopus mo xumuu (yueHuueckas). Kommaectso —
2 en. Onucanne: * O6ecrieduBaeT BHIIOIHEHHE JaGOPaTOPHBIX
paboT 10 XMMMH Ha ypoKaX B OCHOBHOM LIKOJIE U MPOEKTHO-
MCCIIe10BATENbCKOM NEATENBHOCTH y4aiuxcs. * KoMIuiekranus: o
[becnpoBoAHOM MyIBTUAATIUK 110 XUMUHM € 4-Ms BCTPOSHHBIMHU
natqukamu: [ latamk pH ¢ 1tnana3oHOM U3MepeHUs HE yxKe 4eM
ot 0 mo 14 pH [ JTaT4nk BBICOKOM TeMIepaTypsl (TepMONapHbIii)
C IUanma3oHOM M3MepPEeHMs He yxe 4eM oT -100 mo +900C [
JlaTunK SNEKTPOIPOBOAUMOCTH C IUANa30HAMM U3MEPEHUS HE
lyxke ueM oT 0 1o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 1o 20000
MKCM [ JTaTYuK TeMIeparypsl TNIATUHOBBIN ¢ IMANa30HOM
M3MepeHHs He yxke 9eM oT -30 1o +120C o OtnesbHble JaTUHKH:
[J JIaTYuK ONTHYECKOIl IIIOTHOCTH 525 HM 0 Akceccyapsl: [
IKa6ens USB coenuHuUTENbHBIN [| 3apsiqHOE YCTPOWCTBO C
[kabeem miniUSB [ USB Ananrep Bluetooth 4.1 Low Energy o
IKpaTkoe pykOBOACTBO IO 3KCILTyaTaliu LudpoBoii tabopaTtopun
0 Habop maboparopHoii ocaacTku o I[IporpamMmmHoe obecrieueHme
0 MeTonuueckue pekomeHaanuu e meHee 40 pabot o Hannuue
[PYCCKOS3BIYHOTO caiiTa moaaep ki o Hamuune BUICOPOTUKOB. 3.
[ndposas naboparopus o pusuke (yueHudeckas). Konuaectso
2 en. Onmcanue: * ObecednBaeT BbINOJIHEHHE IKCIIEPUMEHTOB
Mo TeMaM Kypca ¢muku. « Kommiekrauus: o becipoBomaHoit
MyJIBTUAATYHK 10 GU3UKE C 6-F0 BCTPOCHHBIMH JaTYUKaMu: [

[ poBoi JaTIMK TEMIIEPATYPHI C IUANa30HOM M3MEPEHUs He
[y>ke geM ot -20 mo 120C [ L{udpoBoit naTauk abCOIFOTHOTO
\MaBJIEHUA C IMANa30HOM u3MepeHus He yxe uyeM oT 0 mo 500 xIla
[J JIaT4MK MarHUTHOTO MOJIA C AMANa30HOM H3MEpPEHHS He YXKe
ueM ot -80 mo 80 MTn [ JlaTuuk HanpsHKEHUs ¢ qUana3oHaMu
M3MEpEHHs He yKe 4eM OT -2 10 +2B ; or -5 no +5B; o1 -10 no
+10B; ot -15 mo +15B [J JlaTyuk Toka He yxe 4eMm oT -1 1o +1A
0 JIaT4MK aKceJIepoMeTp ¢ NoKazaTeasiMu He MeHee yeM: £2 g; +4
ig; £8 g o OtnenbHbIe yeTpoiicTBa: [1 USB ocumsuiorpag He MeHee
2 xaHana, +/-100B o Akceccyapsl: [| Kabens USB

coe IMHUTENBHBIN [] 3apsaHoe ycTpoiicTBo ¢ kabeneM miniUSB [
USB Ananrep Bluetooth 4.1 Low Energy o KoHcTpykTop ms
MMPOBEICHUA 3KCIIEpUMEHTOB 0 KpaTkoe pykOBOACTBO MO
BKCIDTyaTanmy gpoBoi tabopaTtopuu o [IporpamMmmuoe
obecnieueHue 0 Meronudyeckue pekomeHnauuu (40 pabor) o
Hanydue pyccKOsI3IUHOTO caliTa noaaepkku o Hanuuune

11.00
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BUIEOpOITHKOB. KoMIbroTepHOe o6opynoBanue: 4. HoyrOyk.
[Konuaecto — 2 ex. Omucanue: * @opM-¢pakTop: HOyTOYK;
DKecTkasi, HEOTK/IFOUaeMasi Ki1aBuaTypa: Haludue; * Pycckas
packiiaika KJIaBUaTyphsl: HATH4KE; * JlnaroHais SKpaHa: He MEHee
15,6 moiimoB; * Paspemrenne skpaHa: He MeHee 1920x1080
nukcelell; * KoimaecTBo siaep mporeccopa: He MeHee 4; ¢
KonunuecTBO MOTOKOB: He MeHee 8; * ba3opast TakTOBast YacTOTa
nporeccopa: He MeHee 1 I'T'L; » MakcumalibHast TaKTOBask 4acToTa
npoueccopa: He MeHee 2,5 I'T1; « Kam-namMaTs npoueccopa: He
MeHee 6 MbaiiT; * O6beM yCTAaHOBIEHHOM ONEPATUBHOM NMaMSTH:
He MeHee 8 ['0aiiT; « O0beM MoAIep)KUBAEMOI OIIEpaTUBHOM
MamATH (1719 BO3MOXXHOCTH pacIuupeHus): He MeHee 24 ['6air; ¢
O6bem HakonuTess SSD: He meHee 240 ['6aiiT; * Bpems
ABTOHOMHOM paboThl OT GaTapen: He MeHee 6 4acoB; * Bec
HOYTOYKa C YCTAHOBJIEHHBIM aKKyMYy/IATOpoM: He 6onee 1,8 kr; *
Buemnuii uarepdeiic USB cranmapra He Hipke 3.0: He MeHee
Tpex cBoGOaHbIX; * BHemnuii uaTepdeiic LAN (ucrnosnb3oBaHue
NepexoIHUKOB He PEILyCMOTPEHO): Hanu4ue, * Hanmnuue
MOIyJIel 1 nHTepdEeNCcOoB (MCTIONb30BaHUE TIEPEXOTHUKOB HE
npexycMoTpero): VGA, HDMI; « Becniposonas cBsa3b Wi-Fi:
Hanu4ue ¢ noanepxkoit crangapra IEEE 802.11n win
coBpeMenHee; * Web-kamepa: Hanuuue; * MaHUITyIATOp "MbIIIb":
Haaue; * [[peTycTaHOBIEHHAs ONEPAlMOHHAs CUCTEMA C
rpadMYeCKUM MOJIb30BATENbCKUM HHTEpdericoM,
obecnednBaromas paboTy pacmpoCcTpaHEHHBIX 00pa3oBaTeIbHbIX
1 06INECUCTEMHBIX IPWIOKEHHM: Hammaue. 5. MOV (mpuHTep,
cxanep, korup). Konmaectso — 1 en. Onucanue: * Tun
lycTpoiicrea: MOV (pyHKLMHU I€9aTH, KOIMPOBAHMU,
ckaHupoBaHus); * Popmar Oymaru: He MeHee A4; « LIBeTHOCTB:
gepHO-Genblif; « TeXHONOr!s nevary: jasepHas « MakcuManbHOe
paspemenue nevatd: He Menee 1200x1200 Touek; * MHTEpdEHCH:
\Wi-Fi, Ethernet (RJ-45), USB.

HaumeHoBaHUe HanpapjeHus: «[IpoGUIbHbIH KOMILUIEKT. JIOMOIHUTEIbHOE 000pyIOBaHHE»

KOHCTPYKTOP IS
MPaKkTUKU 0J0YHOTO
POrpaMMUPOBAHMA C

IHaumeHOBaHHE

pasaena:

«TexHoJiornieckas

HATPaBJIEHHOCTh»
IPOOOTOTEXHUUECKHI HAOOp MpeHa3HaueH i U3y4YeHHUsT OCHOB
POGOTOTEXHUKH, NeTaNeH, y3/I0B 1 MEXaHU3MOB, HEOOXOIUMBIX
17151 cO3aHNs POBOTOTEXHUIECKUX yCTpolicTs. Habop
MpecTaBisieT CO00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COe TMHATENBHBIX JIEMEHTOB U 3JIEKTPOTEXHIUYECKUX
kommonenToB. Habop mo3sosisieT coduparh (1 nporpaMMUpOBaTh
coGupaeMble MOIEIIH), U3 3IEMEHTOB BXOIAIIMX B €TO COCTaB,
MO/IEJTH MEXATPOHHBIX ¥ POOOTOTEXHHYECKHX YCTPOHCTB C
ABTOMAaTH3UPOBAHHBIM YIPABICHUEM, B TOM IHC/IE HA KOJICCHOM
X0y, a TaK ke KOHCTPYKIMH, OCHOBaHHBIX Ha MCIOJIb30BaHIH

IO6pa3zoBaTeIbHbIHA nepenad (B TOM 4KC/Ie YEPBAIHBIX U 3y0UaThIX), @ TaK XKe

PBIYAroB. CBETOIMOIHbIH MAaTPHIHBIH nucIuieit ¢ 6enoit
[10/ICBETKO# Ha KOHTposuiepe KonudecTBO MOPTOB BBOJ/BBIBOMIA
Ha KOHTpoJulepe He MeHee 6 KonmiecTBO KHOIIOK He MCHEe 4

KOMILIEKTOM AATIMKOB [OGIIee KOMMUECTBO IEMEHTOB: He MeHe 520 mT., B TOM 4HiCiIe: 1)

IporpaMMUpyeMblii 610K yTpaBIeHus, KOTOPBIA MOXKET paboTathb
ABTOHOMHO M B IIOTOKOBOM PEXMME; 2) CEPBOMOTOPbI 3) AaT4HK
Crutbl 4) JaTYMK PACCTOSHUS 5) IATYMK LBETA 6) aKKyMyJIsiTOpHast
GaTapes 7) [L1acTHKOBBIE CTPYKTYPHBIE JJIEMEHTBI, BKIIOHAs
nepdopHpPOBAHHbIE JIEMEHTBI: GaKK, KyOHMKH, OCH 11 BaJIbl,
COeTMHUTENBHBIE SJIEMEHTBI K OCSIM , INECTEPHH,
npeHa3HAYEeHHBIE JUTS CO3MaHUs YepBIIHbIX 1 3y04aThIX
nepenad, CoeIMHUTENbHbIE U KPETIeXKHbIE SJIEMEHTHI; 7)
[TporpaMMHOe 0GeCTIedeHHe, HCII0TB3YEMOE IS
IpOrpaMMHpOBaHHs COGMpPaeMbIX POOOTOTEXHHYECKHX Mojenen u
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CTpOfICTB, JOCTYIIHO OJIs1 CKa4YUBaHUS U3 CETU HHTCpHeT

(O6pa3oBaTebHbII
Habop M0 MEXaHUKe,
MeXaTpOHUKE U
pOOOTOTEXHUKE

KOMILIEKT 115t M3yYeHHsI OCHOB JIEKTPOHHKH H POGOTOTEXHHKHU
Habop nomken ObiTh peIHA3HAYEH UTA TIPOBEIEHHS YIeOHBIX
BaHATUH 110 SJIEKTPOHUKE U CXEMOTEXHHKE C LENbIO H3ydeHHS
HaHOOJIee PACIIPOCTPAHEHHOI 3IEMEHTHOM 6a3bl, PUMEHAEMOI
U1 MHDKCHEPHO-TEXHHYECKOr0 TBOPYECTBA YYAIUXCS U
pa3paboTky yueGHbIX Mozeel po6oTos. HaGop momken
MO3BOJLITh YYalIMMCs Ha TIPAKTUKE OCBOUTH OCHOBHEBIE
[TEXHOJIOTUU MIPOCKTUPOBAHUA POOOTOTEXHUUECKUX KOMITIEKCOB
Ha mpuMepe y4e6HbIX MoJeeil pOGOTOB, a TakKe M3YIHTh
OCHOBHBIE€ TEXHUYECKUE PEIIEHUS B 00JACTH KHOEPHETHYECKUX
[BCTPAMBaEMBIX CHCTEM. B coCTaB KOMIUTEKTa JOJIKEH BXOIUTH
HabOp KOHCTPYKTHBHBIX JIEMEHTOB JUIA COOPKH MaKeTa
MaHUITYJISILIMOHHOIO po00Ta, KOMIUIEKT METAIUTMIECKHUX
KOHCTPYKTHBHBIX 3JIEMEHTOB ISl COOPKHM MaKeTa MOOIIIEHOTO
poboTa 1 T.I. B cOCTaB KOMILUIEKTa BXOAMT HAGOP 3MEKTPOHHBIX
KOMIIOHEHTOB ISl U3y4Y€HHs OCHOB 3JIEKTPOHMKHU U
CXEMOTEXHHKH, a TAK)KE KOMIUIEKT IPUBOIOB U JaTYUKOB
[Pa3JIMYHOTO THIIA JJIA pa3paboTKU pOOOTOTEXHUYECKHIX
[KOMIUIEKCOB. B cOCTaB KOMILIEKTa TOIKHO BXOAUTH: MOTOPHI C
PHKOAEPOM - HE MEHEee 21T, CEPBONPUBOI OOJILLION - HE MEHee
AIIT, CEPBONPMBO/ MaJIblil - HE MeHee 2IIT, MH(pPaKPACHBIH
TaTYMK - HE MEHee 3 T, yJIbTPa3ByKOBOM JIaTYHK - HE MeHee 3
0T, JATYUK TEMIIEPATYphl - HE MeHee | IUT, MaTYHK OCBELIEHHOCTU
- He MeHee 11T, Habop 2/IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
[KOHOEHCATOPEI, CBETOJUOMAB] PA3IMYHOIO HOMHMHAJIA), KOMILIEKT
MPOBOIOB ISl 0€CIIaeYHOr0 MPOTOTUITMPOBAHKS, TUIATA
GECIIacvyHOro MPOTOTUIMPOBAHMUS, AKKYMYJIATOP U 3apsANHOE
[YCTpO#CTBO, . B cocTaB KOMILIEKTa O/KEH BXOAUTE
MPOrpaMMHUPyEMBIH KOHTPOJLIEP, IPOrPaMMHUPYEMBIi B Cpele
IArduino IDE miy aHaIOrHYHBIX CBOOOIHO PacipOCTpaHAeMbIX
cpenax paspaboTku. [IporpaMMupyeMbiii KOHTPOJUIED IOJKEH
00J1afaTh MOPTAaMHU I NOAKIIOYEHHs [M(POBEIX W aHAIOTOBBIX
lycTpoiicTB, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet,
Bluetooth mnu WiFi. B cocTaB KoMIUIeKTa T0JKEH BXOIUTh
MOJIyJIb TEXHMYECKOTO 3pEHMUs, MPeICTaBIIOMM co00it
BBIYMCITHTEIEHOE YCTPOMCTBO CO BCTPOSHHBIM
MHKpOIIPOLIECCOPOM (KOJI-BO SIEp - HE MeHee 41IT, 9acToTa siipa
He MeHee 1.2 T, o6bem O3V - He MmeHee 512M6, 00beM
BCTPOEHHOMU MaMATH - He MeHee 81°0), MHTerpupOBaHHO KaMepoii
(MakcUMabHOE pa3pelleHUe BUICONIOTOKa, IIEPeIaBacMoro Imo
maTepdeiicy USB - He MeHee 2592x1944 en.) U onTHYECKOM
cucTeMoi. MoIyJib TEXHUYECKOTO 3peHHs JODKEH 001anaTh
COBMECTUMOCTBIO C pa3JIMYHBIMU IPOrPaAMMHUPYEMBIMU
KOHTpoJUIEpaMu ¢ nomouipto uHtepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Momyb TEXHUYECKOTO 3pEHUSA HOJDKEH HMETh
[BCTPOEHHOE NPOrpaMMHOE oOecrieueHue Ha OCHOBE
omepaoHHOM cucTeMbl Linux, Mo3Bossiromee oCymecTBIATh
[HACTPOMKY CUCTEMbI MALIMHHOTO O0YUEHHUS TapaMeTpOB
HEMPOHHBIX CeTel M 00HAPYKEHUS 0OBEKTOB, OMPEAEICHIS UX
TTapaMeTpoB U JaibHeimel naeHTudukanuyu. KoMrmiekt nomkeH
lobecrieqrBaTh BO3MOXKHOCTh U3y4E€HHsI OCHOB pa3padoTKu
MPOTpaMMHBIX U alnapaTHbIX KOMIUIEKCOB HH)KEHEPHBIX CHCTEM,
[pemeHuii B cepe "MIHTEpHET Belleil'", a Takke peleHuil B
o0acT poOOTOTEXHUKH, HCKYCCTBEHHOTO HHTEILIEKTA U
MalIMHHOTO 00YYeHHsl.

123.00

YeTtbipéxoceBoi
ly4eOHbINH po6OT-
MaHUITYJIATOP C

MOy TbHBIMHU
CMEHHBIMU HacaJKaMH

'Y9eOHBIH poOOT-MaHUILYIATOP NpeJHa3HaueH I OCBOCHHUSA
00y9arOUIMMHUCS OCHOB POOOTOTEXHUKH, IS IIOATOTOBKH
00yJaroNIMXcs K BHEAPEHHIO U IOCIIEIYIONIEMY UCIIONB30BAHUIO
[pOGOTOB B IPOMBIIIIEHHOM Ipou3BoAcTBe. KomaecTBo oceit
po6oTa MaHUIyJIATOpa - YeThIpe. [lepemMeneHne HHCTpYMEHTa B

MMPOCTPAHCTBE IO TPEM OCSIM JOJDKHO YNPABJIATECA AaroBbIMUA
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MBUTaTeIsIMUA. HanpsikeHie MUTaHus MIaroBbIX ABHUrarteieii He
Gonee 12 B. CepBoBUraTenb 4eTBEPTOH OCH HOJKEH
obecreurBaTh MOBOPOT HHCTPYMEHTA. YTOI IIOBOPOTA
MaHHITyJIITOpA Ha OCHOBaHWH BOKPYT BEPTHUKAJILHON OCH He
Menee 180 rpamycos. [list ONIpeneieHus MOI0KeHUS
MaHHITYJIITOPA IIPH MOBOPOTE BOKPYT BEPTHKAILHOM OCH JOJDKEH
MCIIOJIb30BATHCS SHKOJAEP. YTOI IIOBOPOTA 3aHETO Iieya
MaHurynaTopa He MeHee 90 rpaaycoB. Yron noBopoTa nepeaHero
[Uie1a MaHumnynaTopa He Menee 100 rpamycos. Jlist onpenenenus
TIOJIOXKEHHUS] 3a[JHETO U [IEPEHETO IUIeY MaHUITYJIATOpA A0KEH
UCIIOJIb30BAThCSA THPOCKOI. YTOJI HOBOPOTA [0 YETBEPTOM OCH HE
Menee 180 rpamycos. JIoJpKHA GBITE BO3SMOXKHOCTD OCHAIEHUS
CMEHHBIMU HacaaKamMH (HallpuMep, AepsKartesib KapaHIamia Wid
(piomacrepa, nprcocka ¢ cepBOABUraTENEM, MEXaHHUECKOE
3aXBaTHOE YCTPOWCTBO C CEPBOABHUTATENEM, YCTPOHCTBO IS
MTa3ePHOM rPaBUPOBKH WM yCTPOUCTBO [t 3D-neuarn). JlomkHa
OBITH BO3MOXHOCTB TOIKIFOUEHNS JOTONHUTENBHBIX YCTPONCTE
(Hanpumep, TpaHCTIOPTeEpa, penibca IS MepeMelIeH s pooTa,
ITy/bTa YNPaBJICHHS THIIA JHKOHCTHK, KaMephl MAIIMHHOTO
BPEHHS, ONTUYECKOTO AATYMKA, MOy 6ECIIPOBOHOIO AOCTYTIA.
PoOOT-ManumynATOp NOIKEH 0GECIeYnBaTh NepeMEIeHHE
[HaCaJKH B MPOCTPAHCTBE, aKTUBAINIO HACAIKH, BO3MO>KHOCTb
MOJTyYSHHsI CUTHAJIOB OT KaMEPHI ¥ JaTYUKOB, BO3MOKHOCTh
[YIIpaBJI€HHs TOTIOJIHUTENLHBIMU YCTpOWcTBaMK. Marepuai
KOpITyca - alfOMUHUA. JlnameTp paGodeii 30HbI (6e3 yueTa
[HABECHOT'O MHCTPYMEHTA U YETBEPTOU OCH) HE MeHee 320 MM.
MuTepdeiic noaxmouerus - USB. JlomkeH UIMETh BOSMOXHOCTb
ABTOHOMHOM paboThl U BHELIHETO YIPABJIEHUS. Y IPaBISIOIUMA
KOHTPOJUIEP I0JKEH ObITH COBMECTHM CO cpenoii Arduino.

Y TIpaBIsrOImMil KOHTPOJLIEP COBMECTHM CO CPENOi
porpaMMupoBaHus Scratch, U s3b1KoM nporpaMmupoBanus C.
Jlo/keH obecnednBaTh IOBOPOT IO IIEPBBIM TPEM OCSIM B
BaJlaHHBIM Yro/l M Ha 3aJJaHHbIH YToJI, TOBOPOT IO YETBEPTOM OCH
[Ha 3alaHHbI} yroJ, IBHXKEHUE B KoopauHaTel X, Y, Z,
TepeMeELIeHHE Ha 3aJaHHOE pacCTOsIHUE 1o koopauHatam X, Y, Z,
repegady JaHHbBIX O TEKYIIEM IOJI0KEHUH YTJIOB, IIepeaady
TaHHBIX O TEKYIIHMX KOOpAMHATAaX HHCTPyMEeHTa. JlomkeH
MOAEPXKUBATh NEPEMELICHNAE B IEKAPTOBBIX KOOPIUHATAX U
[yrJ1ax IOBOpPOTa OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHHEM.
Tunel nepeMeeHuii B 1€KapTOBBIX KOOPAWHATAX: JBIDKEHHUE T10
TPaeKTOPHH, JABIDKEHHE TI0 IIPSIMOIT MEXXAY IBYMS TOUKAMHU,
TepenphIrMBaHie U3 TOYKU U TOUKY (IIepeHOC 00BEKTa).

OOpa3oBaTenbHBII
HAOOp UIA U3ydEeHUs
MHOTOKOMIIOHEHTHBIX
[POOOTOTEXHHUECKUX
cUCTEM U
IMAHUITYJIALIAOHHBIX
[po6oTOB

OOpazoBaTebHbIN KOMIUIEKT JOJDKEH OBITh NIpeIHa3HAuYeH IS
M3y4eHUs pOOOTOTEXHUUECKUX TEXHOJIOTHI, OCHOB
MH(GOPMALIMOHHBIX TEXHOJOTHI U TEXHOJIOTHI MPOMBIIUIEHHON
aBTOMaTU3allMy, a TAK)KE TEXHOJOTUH NPOTOTUNIMPOBAHUA U
aJIMTUBHOIO ITPOU3BOACTBA. B cOcTaB KOMIUIEKTa JOJKHO
BXOIUTh: 1) HTEIIeKTyalbHbIN CepBOMOIYJIb C
IMHTETPUPOBAHHOM CUCTEMO yIpaBJeHHs, IO3BOJISIOIEN
00BEINHATH CEPBOMOMAYJIM IPYT C IPYTOM IO HOCIEA0BATEILHOMY
nHTepdeicy - He MeHee 61IT; 2) PoOoTOTeXHNUECKUIT KOHTPOJLIED
IMOTyJIBHOTO THUIIA, MPEACTABIIAIONIMIA COO0H OAHOIIATHBIH
IMHUKPOKOMITBIOTED € ONEPanOHHOM cucTeMoit Linux,
00beIMHEHHBIH C TepUepUITHBIM KOHTPOJUIEPOM € NOMOLIBIO
TUIaThl paclupeHust. POG0ToTeXHUIECKUH KOHTPOJUIEP AODKEH
[YIOBJIETBOPSITh TEXHUYECKUM XapaKTEPUCTHUKAM: KOJI-BO sI€Ep
BCTPOEHHOT'O MUKPOKOMIIBIOTEPA - HE MeHee 4, TaKTOBas 4acToTa
sinpa - He menee 1,2 I'Th, o6sem O3V - He MeHee 512 MO,
Haytmaue uHtepdeticos - SPI, 12C, 12S, TTL, UART, PWM,
I(POBBIE U AaHAIOTOBbIE MOPTHI IS NOAKIIOYEHNUA BHEITHUX
[yCTpOMCTB, a Taxke WiFi mwiu Bluetooth 1t KOMMyHHKaLUU CO
BHEITHNMH YCTpOHCTBaMH. POOOTOTeXHHUYECKUI KOHTPOJLIED
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IToJDKeH obecreduBaTh BO3MOXKHOCTh IPOTPAaMMHUPOBAHUS C
MOMOIIBIO cpencTB si3bikoB C/C++, Python u cBo601HO
pactipocTpansieMoii cpenst Arduino IDE, a Takxke ynpaBieHUs
IMOJIENIIMA POOOTOTEXHUYECKUX CUCTEM C MOMOIIBIO cpeanl ROS.
3) BbruucIUTeNbHBIM MOLYJIb CO BCTPOSHHBIM
IMUKPOKOHTPOJLJIEPOM - HE MeHee 1 T. BeruucnuTensHbId MOTYIb
ImoyDKeH 001anaTh BCTPOSHHBIMU [IM(DPOBBIMY ITOPTAMH - HE
IMeHee 121UT U aHaJIOrOBBIMH MTOPTaMU- He MeHee 121T.
IBEIYUCTUTETHHBIN MOTYJIb JOJDKEH 00J1afaTh BCTPOSHHBIM
IMOIyJIeM OecripoBoaHOM cBs3H Thma Bluetooth u WiFi s
CO3IaHUA alapaTHO-MPOrpaMMHBIX PEeIIeHHHA U "yMHBIX/cMapT"'-
[yCTpOMCTB A5 pa3paboTky pemienuii "HMHTepHeT Bemen".
IBBIYUCTHTENBHBIN MOTYJIb TOJDKEH 00J1agaTh COBMECTHMOCTBIO C
mepuepuitHPIMHU TIaTaMH U1 OAKIIoYeHs K cetd Ethernet u
TOAKJIIOUEHHUs] BHEIIHEN CUIIOBOM Harpy3ku. 4) Momynb
TEXHUYECKOTO 3pEeHMUs], MPENCTABIAIOMNNA c000# yCTpOHCTBO Ha
0a3e BHIYMCIMTEIHHOIO MUKPOKOHTPOJUIEPA U UHTETPUPOBAHHON
KaMepbl, 00eCNeunBarolee Pacno3HaBaHUe MPOCTEHIINX
M300pakeHNT Ha MOIyJIe 3a CYET COOCTBEHHBIX BBIYUCIUTENBHBIX
BOBMOXXHOCTEH - He MeHee 11T; MoIyIb TEXHUYECKOrO 3peHHs
IMOJHKEeH o0ecreyuBaTh BOZMOXKHOCTb OCYIECTBIIATh HACTPOUKY
PKCIo3uIuy, 6ananca 6enoro, HSV cocrapistomux, rwiomanun
0OHapyXKUBaeMoOii 00J1aCTH U300paKEeHUA, OKPYTIIOCTH
oOHapy>kHBaeMoit 001acTU H300paKEHHs, MOJI0KEHHUE
l0OHapyKMBaeMbIX 00JIacTeil OTHOCUTEIBHO APYT Apyra Momayiib
TEXHUYECKOTO 3PEHHMs IOJDKEH MMETh BCTPOSHHbIE UHTEP(ENHCHI -
SPI , UART, 12C unu TTL mjist KOMMyHHUKaUWu APYT C APYTOM
WIIA BHEIHAMH yCTporcTBaMu. 5) KOMIUIEKT KOHCTPYKTUBHBIX
PJIEMEHTOB U3 MeTaJUIa U1 COOPKH MO MaHUITYJIATOPOB - HE
menee 1mr; 6) KOMIIEKT 3JIEMEHTOB AJis1 COOPKM BaKyyMHOTO
axBaTa - He MeHee 1mT. OOpa3zoBaTeNbHbIN POOOTOTEXHHYECKIM
KOMILIEKT JIOJDKEH COIepKaTh HaOop OMOJINOTEK TPEXMEPHBIX
oJleieli [UIs MPOTOTUIIMPOBAHKS MOJieNIed MOOMIbHBIX 1
AQHUIYJSLMOHHBIX POOOTOB pa3NuyHOro THma. B coctas
OMIUIEKTA JOJKHBI BXOAUTh UHCTPYKLIMU ¥ METOIHYECKHE
KazaHuUs 110 pa3paboTKe TPEXMEPHBIX MOJeNell MOOMIIBbHBIX
060TOB, MAHUILYJISILLUOHHBIX POOOTOB C Pa3IMYHBIMU TUIIAMH
WHEMATUKH (YIrJIOBasi KHHEMAaTUKa, II0CKO-IapajuieIbHas
KIHEMaTHKa, neiabTa-kuHematuka, SCARA nny perdaxcHas
kuHeMaTuka, miatdopma CrroapTa U T.11.). O6pasoBaTebHbLH
POBOTOTEXHUYECKHIT KOMIUTEKT JOJDKEH COACPKATE HHCTPYKIMU
MO MPOEKTUPOBAHHUIO POOOTOB, HHCTPYKUHMU U METOAUKH
OCYIIECTBJIEHNSI HH)KEHEPHBIX PACUETOB NPH POCKTUPOBAHHU
(pacueThbl Harpy3KH 1 MOMEHTOB, PaCYeT MOLIHOCTU PUBOJIOB,
pacyeT NapamMeTpoB KMHEMATUKH U T.I1.), HHCTPYKIUH 110
pa3paboTKe CHCTEM yNPaBJICHHS ¥ NPOrPAMMHOTO 00eCIedeH s
1St yrIpaBiieHus pOOOTaMH, MHCTPYKIIMA U METOIUKHU IO
pa3spaboTKe CHCTEM YIPaBJIEHHUS C 3JIEMEHTaMU HCKYCCTBEHHOTO
WMHTEJJIEKTA ¥ MAIIHHHOTO O0Y4EHHUSL.




