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Haumenosauue Hanpaeneuns: «[lpodmuabHuit koMmiekT Gaza»

aUMEHOBAHHE
aznena:

«[TpoduabHbIi
oMMIexT Haza»

TpodunsHbf
[komniekT Gasza

EcTecTseHHOHay Has HanpaeieHHocTs. | Ilndposan
inaboparopua no Guonornu (yuennseckas). Konnyecrso - 3 en.
Onucaune: OBecneynBaeT BbiNOIHEHIE 1a00PAaTOPHBIX paboT Ha
YPOKax 1o GHONOruHM B OCHOBHOMN IIKOJTE H MPOEKTHO-
MCCIeA0BATENTLCKOM ACATENBHOCTH yuauxes. Komniaexkrauus:
becnpoBoaHON My NILTHAATYHK 1O OHONOIHH C 6-10 BCTPOSHHBIMH
Tynkamu: JlaTUMK BARKHOCTH € 1HANA30HOM HaMepenus 0..
100% JlaTiHK OCBEUIEHHOCTH C IHANA30HOM H3IMEPEHHA HE YiKe
em ot 0 1o 180000 six Jlatyux pH ¢ aHanasoHOM H3MEpEHHS He
#e uem o1 0 10 14 pH [laruuk TeMnepatypei ¢ AHANA30HOM
13MEPEHHA He yikKe uem ot -20 a0 +140C Marumx
JIEKTPONMPOBOAHMMOCTH € IHANA30HAMI H3MEPEHHA HE VIKE YeM OT)
10 200 MxCwm: o1 0 20 2000 MxCwm; o1 0 10 20000 MxkCwm
ATYMK TEMIIEPATYpPhbl OKPYKAIOWeH cpebl ¢ AHATIA30HOM
3IMepeHns He yixke vem oT -20 a0 +40 Akceccyapsi: Kabens USB
OeMHMTENLHELH 3apaaHoe yerpoicTro ¢ kabesrem minilJSB
SB Anantep Bluetooth 4.1 Low Energy Kparkoe pykoBoacTso
no Jxcruryarauuy undposoii naboparopun Linpposas
HIEOKaMepa ¢ METALUTHHECKHM WITATHBOM, pa3pellicHne He
menee 0,3 Mmuke [Iporpammaoe odecneuenne MeTtoanieckue
pekoMeHaaunn He meHee 30 paGot Ynakoska Hanuuue
PYCCKOA3bIMHOIO caliTa NoLNePKKH, HANHYHE BHACOPOIHKOB.
2.1ludposas naGopaTopus no xuMuu (yuennueckan) Koanuecrso
— 3 en. Onucanue: Obecneunsaer Bul0AHEHHE Na00paTOPHbIX
paboT NO XHMHH HA YPOKaX B OCHOBHOH LWIKOJE H NMPOEKTHO-
MCCIICA0BATETBCKOM NeATeIbHOCTH yyauuxca. KoMmekrauma:
BecnpoBOIHOMN MYIBTHAATYHK 110 XHMHH € 4-MA BCTPOEHHBIMH
natankamu: Jlatuuk pH ¢ A4anasoHOM H3MEPEHHA HE YKe YeM OT
0 no 14 pH JlaT4uk BLICOKOi TemnepaTyph! (TepMonapHslii) ¢
MANa30OHOM H3MEpeHHs He yxe dem ot -100 1o +900C Harumk
DIJICKTPONPOBOIMMOCTH C IHATIA30HAMH H3IMCPEHUA HE YIKE HEM OT)|
0 10 200 MxCwm; o1 0 10 2000 MxCwm; o1 0 10 20000 MKCMm
JlaTuix TeMIEpaTypbl IATHHOBBIH ¢ 1HANA30HOM HIMEPEHHA He
yake tem oT -30 10 +120C Oraeapnble gatunku: Hatunk
ONTHYECKON ToTHOCTH 525 uM Akceccyapei: KaGens USB

COCAMHUTEIbHBIH 3apaaHoe yCTpoiicTBo ¢ kabeaem miniUSB
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USB Anantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoaCTBO
no 3xcnayarauuy undposoit naboparopui Habop naboparopnoit
ocHacTky porpammuoe ofecneyenne Meroanueckne
pexoMengaumy He MeHee 40 pabor Hanuumne pycckoS3bMHOIO
caiita nonaepxku Hanuuue suneoponukos. 3.1ndposas v
naGoparopus no $puzuke (yueHuveckas) Komuectso - 3 en.
Onycanne: OGecneyHBacT BLIMOIHEHHE IKCNIECPHMEHTOR 110
Temam Kypea dusukn. Komruiekrauna: BecriposoaHoit
MYJIbTHARTYHEK MO PHIHKE C 6-F0 BCTPOSHHbIMH JaTYHKaAMM:
Llndposoft JaTHAK TEMNEPaTyphl ¢ AHANAZOHOM UIMEPEHHA HE
yae ueM ot -20 10 120C Hudposoft naTuuk abcom0THOrO
IaBiieHHsA C AHANa30HOM HM3IMEpeHMA He Yxe vem ot 0 no 500 klla
JlaTyHK MAarHMTHOTO MONS € AMANA30HOM HIMEPCHHUSA HE YKE YeM
0T -80 no 80 MTa JlaTuMK HANPAAKCHMA C ANANA30HAMH
H3IMEPEHHA He yxKe yeM ot -2 10 +2B ; ot -5 no +5B; o1 -10 no
+10B; ot -15 g0 +15B JlaTuMK TOKa He yxe yeM oT -1 1o +1A
JlaTuux aKCeNepoMETP C NMoKa3aTens M He MeHee veM: £2 g; 4 g;
+8 g OtaensHbie yetpoitersa: USB ocunnnorpad He mexee 2
kanana, +/-100B Akceccyapsr: Kabens USB coeananTebHbIiH
BapsaHoe yerpoiictso ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy KoHcTpykTop UIA NpoBeAeHNHA
HKCIepUMEHTOB KpaTkoe pyKOBOACTBO 1O 3KCIyaTauun
poBoit taboparopuu [lporpamMmHoe obecnevenue
Meronuueckue pexomernaunu (40 pador) Hannuue
PYCCKOA3BIMHOTO caiiTa nosaepxky Hanuumue BUACOPONIKOB.
KomnniotepHoe oGopynosanne: 4. Hoytéyk. Konuuecrso - 3 ex.
Onucanne:Popm-taxtop: Hoytdyk; Hecrkas, HEOTKIOHaeMan
KTaBHaTypa: HAIHYKE, PyCcCKas packiajika KNaBuaTypsi: Hanluuue,
J{naroHanb 3KpaHa: He Menee | 5,6 aioiiMos; PaspelueHue akpaHa:
He meHee 1920x1080 nukceneit; Konugecrso saep npoueccopa:
He Meree 4; KoniriecTBo noTOKOB: He MeHee 8; basosas TakTosas
MacToTa mpoueccopa: He meHee 1 T MakcumanbHas Takrosan
wacToTa mpoueccopa: He mexee 2,5 I'Ty; Kaw-namnte
npoueccopa: He Menee 6 MGalit, O0beM yCTaHOBIEHHOM
OnepaTUBHOI mamaTh: He MeHee 8 [Gaiit: O6neM
Nnouiep/AHBaeMOit ONepaTHBHON naMaTH (18 BOIMOKHOCTH
paciuMperus): He MeHee 24 IGaiir; O6bvem nakonurens SSD: He
menee 240 ['6aiiT; Bpema aBTOHOMHO# paboThkl OT GaTapen: He
seHee 6 yacos; Bec HOyTOyKa ¢ yCTaHOBICHHBIM
KKymynsTopom: He Gonee 1,8 kr: Buemnuii unrepdeitc USB
Tanaapra He Hinke 3.0 He MeHee Tpex coGoansix; Brewnnii
mrepdeiic LAN (HCnons308aHHE NEPEXOIHNKOB HE
penycMoTpeHo): Hannune; Hamine Moayneit u nitepdeficon
MCNONBI0BAHME NEPEXOAHHKOB He npeaycMotpeno): VGA,
DMI; Becnposoasas ceasb Wi-Fi: Hanuuue ¢ nogaepkkoi
rannapta IEEE 802.1In w cospemensee; Web-kamepa:
nanuuue; Mauunyaarop "Meius": Hanuuue; [penycraHoBIeHHas
nepalMoxHas CHCTEMA ¢ rpadHUEeCKHM MONL30BATEILCKHM
urepheiicom, obecneunsaloias paboTy pacnpocTpaHeHHLIX
GpasoBaTebHLIX W OOUIECHCTEMHBIX NPUAOKEHHI: HanuHe. 5.
@Y (npunTep, ckauep, konup). Koanuecrso — | en.
nucanue: Tun yerpoiicrsa: MOV (GyHxkunu neywarty,
KONUPOBAHUA, CKaHHpoBaHua); Dopmar Symari: He MeHee A4,
1BeTHOCTB: YepHo-6enblit; Texnonorua newaru: nasepHas
MakcuMansHoe paspeuieHne neqatu: He menee 1200%1200 Touek;
nrepdeiics: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHoBanue Hanpasaenns: «[1poduibibiii koMniaexT 6a3a (MATOKOMILICKTHAA LIKOJ1d)»
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EcrecTBeHHOHayuHas HanpasnentocTs: . Liupposas
naGoparopus no Suonoruu (yuenuueckas), Konuuectso =2 el
Onucanue: Ofecneuusaer seINONHeHME 1a6OPATOPHBIX pabor na
YPOKax 1o 6HONOr1M B OCHOBHON WKONE M MPOEKTHO-
CC/IeLOBATEILCKOM AEATENLHOCTH yuamuxces, KoMmiexrauus:
DECNPOBOAHON MYTETHAATYHK 110 GHONOrHM € 6-10 BCTPOEHHBIMK
maTaukaMu: JlaTaHK BAaKHOCTH C IMANA30HOM H3MEpeHHs 0..
.100% JIaT4MK OCBEUICHHOCTH C IMANA30HOM HIMEPEHUA He yKe
eM ot 0 go 180000 nk Jatymk pH ¢ auanazonom H3MEpPeHNs He
e yem ot 0 10 14 pH JlaTuuk TemnepaTypsl ¢ AHana3oHoM
MEPCHHUSA HE YiKe 4eM oT -20 go +140C [Tarumk
PACKTPONPOBOAHMOCTH C IHANA30OHAMM HIMEPEHUSA HE Y/KE YEM OT
0 10 200 MxCwy; o1 0 10 2000 MkCw; o1 0 20 20000 MKCwm
aTyMK TEMNEPATYPhl OKPYKAIOLLEH CPefibl ¢ AMANA30HOM
MEPEHHs He y&e qeM oT -20 a0 +40 Axceccyapsl: Kabens USB
OCAHHWTENLHBLH 3apanHoe yeTpoiicTro ¢ kabenem miniUSB
SB Anantep Bluetooth 4.1 Low Energy Kparkoe pykoroactso
no 3KCruTyaTaunn undposoi naboparopuu Liudposas
BHICOKAMEPA C METWUIHYECKHM IUTATHBOM, PaspeleHie He
eree 0,3 Mmukc [lporpammuoe oSecneuesne Metonnueckue
peKOMeH1auMH He MeHee 30 paGor Vnakosxa Haauune
PYCCKOSA3BIMHOrO CaiTa NOAACPKKH, HATHYHC BHICOPOIUKOE. 2.
¢posas naboparopus no xumuu (yyennueckas). Konndyectso —
2 e1. Onucanue: * OGecrieynBacT BhINONHEHUE 1a6OPATOPHBIX
paboT 110 XHMHH Ha YPOKaxX B OCHOBHOf LIKONE H NPOEKTHO-
HCCIeNOBATE/IbCKOM NeATEILHOCTH YHawuxca, « KoMiuexrauwms: o
bECNPOBOJHON MYTBTHAATHHK [0 XMMHHU € 4-M5 BCTPOSHHBIMH
arynkamu: © Jlatunk pH ¢ ananazoHoM M3MepeHHs He yike uem
0 20 14 pH [ JlaTumk BBICOKOI TeMnepaTyps! (TepMonapHsiit)
AHANa3’oHOM M3MEPEHHA He yixe yem ot -100 a0 +900C |
[aTHHK 3eKTPONPOBOAMMOCTH C HANA30HAMH H3IMEPEHHUS He
e yeM ot 0 10 200 MkCwm; o1 0 10 2000 MKCwm; o1 0 j10 20000
MKCM [ JTaT4HK TeMnepaTypsl NIaTHHOBBIH ¢ AHANA30HOM
13MepeHHs He yxe yeMm o1 -30 10 + 120C 0 OtaensHble JaTHHKH:
0 HMarynk onTHaeckoit mwioTHocTH 525 HM 0 Akceceyapsi: |-
abess USB coeaunntensublil _ 3apaiHoe yCTpOHCTBO ©
abenem miniUSB | USB Anantep Bluetooth 4.1 Low Energy o
Kparkoe pykoBOACTBO 110 IKCnayaraluuu undposoi nadoparopun
o Habop nabopartopHoii ochactky o [MporpamMmuoe obecneuenne
0 MeTonuueckne pekoMeHaauHu He mexee 40 pabort o Hanuuue
PYCCKOA3LIMHOrO caiita nomnepxku 0 Hatnune sBugeoponukos, 3,
L{ndposas naGoparopus 1o pusuxe (yuenuyeckas). Konnuecrso
2 en. Onucanue: * OGecnednBaeT BbINONHEHHUC IKCICPHMEHTOB
no Temam xypca pu3HkH. * Komnaexrauus: o BecnposoaHoii
NbTHAATYMK 110 PU3NKE C 6-10 BCTPOCHHBIMH JaTHMKAMM:
L{1poBoii naT4HK TEMNEPATYPhl € IHANAZ0HOM H3IMEPEHHS He
ke yem o1 -20 mo 120C _ Lludposoit natyuk abeomoTHOro
aBJICHHA C MANa30HOM H3MepeHusa He yke yem ot 0 10 500 klla
— JlaT4YHK MarHHTHOrO NOAA ¢ AHANA30HOM H3MEPEHHS HE YKe
em o1 -80 1o 80 MTa — JlaTumk HanpsAEHUA ¢ AMANAZOHAMHI
MEpEHNA HE yxe 4eM o1 -2 10 +2B . ot -5 10 +5B; o1 -10 a0
10B; ot -15 a0 +15B [ Jlatumk ToKa He yxke yem o1 -1 10 +1A
~ JIaTUHK aKCeJIEPOMETP € NOKA3ATENAMM HE MeHee ueM: =2 g; +4
g; 8 g 0 Oraenshuie yerposictsa: .~ USB ocumanorpady He MeHee
2 kawana, +/-100B o Axceccyapsi: | Kabenn USB
oeNHHHTENBHBIN [ 3apsanxoe ycrpolicTso ¢ kabenem miniUSB
USB Ajantep Bluetooth 4.1 Low Energy o Konctpykrop ans
POBE/ICHHA IKCNEPUMEHTOB 0 KpaTkoe pyKOBOACTBO NO
okcrtyaTausu undposoii nabopatopus o [lporpammuoe
obecneuenne 0 Meroauyeckue pekomensaumu (40 pabor) o
Hannyue pycckoa3bgHOrO cajita noagepaku o Hanuvue
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uaeoponukos. Komneiotepioe oGopynosaune: 4. HoytOyk.
onuuecTso — 2 ea. Onucanue: * GopM-hakTop: HOYTOYK; *
eCcTKas, HeOTKIIIouaeMas KaasHaTypa: HanuuHe; * Pycckas
aCKJIAKa KNaBHATYph!: Hanuuue; « JInaroHans IKpaHa: He MeHee
15,6 moimos; * Pazpemenne 3xpasa: He mexee 1920x1080
nuKkcesneit; « KonnyecTso saep npoueccopa: He MeHee 4, *
OJINYECTBO NMOTOKOB: He MeHee 8; « baszosas TakToBas HacTorTa
ueccopa: He MeHee 1 ['T'w: « MakcHManbHas TakToBas 4acToTa
poueccopa: He meree 2,5 I'T'i; » Kaw-namsaTs npoueccopa: He
enee 6 MOGaiiT; * O0beM YCTaHOBIEHHOIT ONEPATUBHOM NaMATH!
¢ McHee 8 ["GaiiT; » O0nem noaiepkuBaemMoit oneparHBHOR
amaTH (13 BO3MOKHOCTH paciiipennn): He MeHee 24 [Gair; *
GveM HakonuTens SSD: ne Menee 240 ["0aiiT; * Bpems
RBTOHOMHOM paGoTsl oT GaTapen: He meHee 6 yacos; * Bec
HOYTOYKa C YCTAHOBJICHHBIM aKKyMyAaTopoM: He Gonee 1,8 kr; *
Buewnuii untepdedic USB crannapra He Hinke 3.0: He meHee
rpex cBoGoAHbIX; * Buewnuil untepdeiic LAN (ucnonszosaune
MepexoIHHKOB He TIPETYCMOTPEHO): Hanuuue; « Hanuuue
Moaynei u nutepdercos (MCNONL30BAHHE NEPEXOTHHKOB HE
npexycmoTpeno): VGA, HDMI; » Becnposoanas ceazb Wi-Fi:
nasHyKe ¢ noanepxkoi cranaapra IEEE 802.11n nau
copemenee; * Web-kamepa: Hanmuue; * Manunyasarop "Mblius":
naniune; « [peaycTanHoBienas ONCpauHOHHAA CHCTEMA C
rpadiHecKuM 101b30BaTeNLCKEM HHTEpdeiicoM,
lobecneunpalomas paboTy pacnpocTpaHeHHbIX 06pa3osaTeibHbIX
it of1ecHCTeMHBIX npuaokenuit: Hannuue. 5. MOV (npunrep,
ckanep, konup). Konudaectso — 1 ea. Onucanue: » Tun
yerpoiicrsa: MOV (hyHKiUMH NevaTH, KONHPOBAHMA,
ckaxnpoBanus); * Dopmat Symary: He meHee A4, ¢ LlseTHOCTS:
uepHO-0ebiit; « TeXHON0ruA neyaT: hazepHas * MakcumanbHoe
pajpelienne neuari: He menee 1200x1200 Touek; * Mirepoefice:
Wi-Fi, Ethernet (RJ-45), USB.

HanmeHoBaH#e HanpasieHns: «[IpoduabHbiii koMiekT. JIononnuTeLHoe 060py10BaHHE»

HaumenoBanue
pa3iena:
«Texnonornueckasn
HAMPABJIEHHOCTE»
PoboToTexHnuecKuil Habop npeaHazHa4yeH A1a 3yieHna OCHOB
POGOTOTEXHHKH, AeTANICH, Y3/10B 1 MCXaHH3IMOB, HeoOXOMHMBIX
st coamanms poboToTexHHYeCKUX yeTpoficts. Hadop
npeacTanaseT coGoi KOMMIEKT CTPYKTYPHBIX 2AEMEHTOB,
COCIMHUTENBHBIX 3/IEMEHTOB U JIEKTPOTEXHHUECKHX
omnonenTos. HaGop nossonser coGupars (i NporpaMMupoBars
oBGHpaeMble MOAETH), H3 HIEMEHTOB BXOIALIHX B €10 COCTaB,
0€/TH MEXATPOHHEIX i POGOTOTEXHUHECKHX YCTPOHCTB €
OMATH3HPOBAHHEIM YNIPABJICHHUEM, B TOM YHC/IE HA KONECHOM
OIly, @ TAK K€ KOHCTPYKIUHIA, OCHOBAHHKIX H2 HCTIO/NL3OBAHHN
O6pa3zoBaTe/bHLL epenay (B TOM uMciIe HEPBAYHBIX W 3Y04aTHIX), @ TaK Ke
KOHCTPYKTOp And bIYAroB. CBECTONNHOANBI MaTpHYHLIf Ancnaeli ¢ Genoii

npakTHKH 6104HOIO
NpOrpaMMHpOBAHHA C
KOMILVIEKTOM JaTUHKOB

0J1CBETKOM Ha KOHTpo/epe KonuuecTso NopTos BBOA/BLIBOAA wr
a KOHTpoJIepe He Menee 6 KouyecTBO KHOMOK He MeHee 4
Gliee KONHYECTBO 21eMenToB: He Mene 520 wr., B Tom uncie: 1)
porpaMmmupyeMbiii 610K yNpaBieHus, KOTOPbif MOKCT padotarh
BTOHOMHO H B IOTOKOBOM PeXiMMe; 2) CEPBOMOTOPHI 3) NaT4HK
Cibt 4) AaTUMK PACCTOAHMS 5) AaTHHK UBCTA 6) aKKyMYIATOpHAR
Garapes 7) [11aCTUKOBbIE CTPYKTYPHBIE JIEMEHTDI, BRIIOUAR
rnepdopHpOBaHHbIE HNeMEHThI: Ganky, KyOWKH, OCH H BaJbl,
COeAMHUTEbLHBIE 3IEMEHTBL K OCAM , IECTEPHM,
NpeAHA3HAYEHHbIE UTH CO3TAHHA HePBAYHbIX H 3yOuaThIX
repesiay, COCIMHNTE IbHbIE W KPCMEKHbIC JNEMEHTbI, 7)
[Nporpammuoe ofecrieyeiine, HCMOL3YeMoe IR

rpaMMHpOBaHis cOOMpaeMbIX pOBOTOTEXHHUECKHX Moaenei 1
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IYCTPOHCTB, IOCTYNHO A% CKAUNBAHIA 13 COTH HuTeprer

O0pa3zosaTensHbIi
Habop no Mexanuke,
MEXaTPOHHKC M
PODOTOTEXHHKE

[KoMMIexT 114 M3ysenns ocHos NEKTPOHHKH H POBOTOTEXHHUKH
HaGop nosken GbiTh NpeanazHayen 118 NpoBeNeHUs yyedHbIX
BAHATHI 110 3IEKTPOHHKE H CXEMOTEXHHKC C UENbIO H3YIeHMs
Hanbonee pacnpocTpaHeHHOM 1eMEHTHOT Gaibl, NPUMEHAEMOIH
YU HEDKEHEPHO-TEX HUMECKOTO TBOPUECTBA YYALUIHXCA U
pa3paboTKn yueGHbIX moaench po6oTos. HaGop nonxen
MO3BOJATE YHAULMMCS Ha NPAKTHKE OCBOMTH OCHOBHBIE
TEXHOJOTHY MPOCKTHPOBAHUA POBOTOTEXHHUIECKHX KOMTMIEKCOB
Ha npumepe yueGHbIX Moaene poGoTo., a Takke HIYYHTE
OCHOBHBIC TEXHHYECKHE PEIEHNs B 061aCTH KHGEPHETHYECKAX M
CTPAHBAEMBIX CHCTEM. B COCTAB KOMNNEKTA A0KEH BXOAHTS
abop KOHCTPYKTHBHBIX IEMCHTOR /114 c6OpKH MakeTa
AHHITYIALHOHHOTO pod0Ta, KOMIVIEKT METAIHICCKHX
OHCTPYKTHBHBIX 3/ICMCHTOB 18 cOOpPKHM MakeTa MOGHILHOTO
060Ta 1 T.N. B COCTaB KOMIUIEKTa BXOAMT HaGop 3NIEKTPOHHBIX
KOMIOHEHTOB [UIA H3Y4EHHA OCHOB JNEKTPOHHUKHA H
XEMOTEXHHUKH, @ TAKAKC KOMIUIEKT NPHUBOJIOB H JaTYHKOB
HYHOTO THNA 4119 pa3paboTky pofoTOTeXHMYeCKuX
OMIUIEKCOB. B COCTaB KOMNIEKTA 10/1KHO BXOZHT: MOTOPHI ¢
HKOIEPOM - HE MeHee 21T, CepBONpHBOI GONbINON - He MeHee
LT, CEPBONPHBOA Masblil - HE MEHee 21T, HH(pPaKpacH.Iil
aTYHK - He MEHEe 3 T, YILTPa3BYKOBO# AaTYHK - He MeHee 3
T, AATYHK TEMTIEPATYPh - HE MEHEe | 1T, JaTYHK OCBEIIEeHHOCTH
He MeHee 1T, Habop 3NEKTPOHHBIX KOMIOHEHTOB (PE3UCTOPI,
OHIEHCATOPbL, CBETOAHOMB! PA3THUHONO HOMHHANA), KOMIUIEKT
OBOJIOB JUTs GecnaeqHoro NPOTOTHNHPOBAKKA, NNaTa
CHACYHOIO NPOTOTHIHPOBAHMA, AKKYMYJIATOP H 3apAAHOE
CTPOHCTBO, , B coctas KomiiekTa 1015KeH BXOMHTD
OrPaMMHPYEMbIit KOHTPOJINIEP, NPOIrPAMMHPYEMBIH B Cpeae
rduino IDE wiu ananoritinsix cBo60AHO PacnpoCcTpaHAeMbiX
penax paspaboTku. [IporpamMmupyemsiit KORTpoOLIED AOMAKEH
Gnanath NOPTaMM LIS NOAKAIOYEHHA UM(BPOBLIX H AHATOOBBIX
crpoicTs, unTepdeiicamu TTL, USART, 12C, SPI, Ethernet,
luetooth unu WiFi. B coctas koMn/iekTa J10/KeH BXOIHTE
OJ1y.1b TEXHHYECKOTO 3PEHHS, NpeACTaBISIowHii codoi
BIYHC/IMTE/ILHOE YCTPOHCTBO CO BCTPOEHHBIM
HKPONPOLECCOPOM (K0A-BO AAEp - HE MeHee 41T, YacToTa sapa
e meree 1.2 I'T'y, obvem O3V - He meHee 512MG, ofbeM
CTPOSHHO# MaMATH - He MeHee 81°0), unrerpupoBanHoii Kamepoii
MAaKCHMaNbLHOC paspelieHHe BHAEONOTOKa, NIEPEAABACMOro 110
peiicy USB - ne menee 2592x1944 en.) u ontuueckoil
HCTEMOR. MOAynb TEXHUYECKOT0 3peHus A0/KeH 001anarth
OBMECTHMOCTBIO C PA3/IHUHbLIMH [TPOrPaMMHPYEMBIMH
OHTpOJIIEPaMH ¢ noMolusio uuTepeitcon - TTL, UART, 12C,
P1, Ethernet. Mosy/ib TEXHHIECKOTO 3pPCHUS I0IKEH HMETh
CTPOCHHOE NporpaMmHoe ofecneyeHue Ha OCHOBE
onepauHoHHOM cucTeMut Linux, no3sonsiouiee oCcywecTBAAT
HACTPOMKY CHCTEMbI MALLIHHHOIO 00YUEHHS NapaMeTpoB
HEHPOHHBIX ceTeil 11a obHapyxeHUA 0OBEKTOB, ONPeaeNeHNA HX
napaMeTpoB M aansHeiiuei naenTndukaund. Kommuexr 1onxeH
o0ecneynBaTh BOIMOKHOCTb H3YHEHHA OCHOB pa3paboTku
NPOrPaMMHBIX M aNMNapaTHLIX KOMIIEKCOB HHKXSHEPHBIX CHCTEM,
pewenyii 8 chepe "Hrreprer seweil”, a Takke pelieHuil
001acTH pODOTOTEXHHKH, HCKYCCTBEHHOIO MHTE/LIEKTa H
MalIHHHOTO O0YYeHHS.

mr

123.00

Yeroipéxocesoit
yueOubiit podoT-
MaHMNyAsSTop €
MO T HBIMH
CMCHHBIMM HACAIKAMH

VueOHbIA pobOT-MaHHMY NATOP NpeHa3Ha4eH 19 OCBOSHHA
00Yy9alOmHMHCA OCHOB POGOTOTEXHHKH, UIA NOArOTOBKH
O0YHIOMIMXCA K BHEAPEHHIO H NOCACAYIOLICMY HCNOIL30BAHHIO
PoGOTOB B MPOMBILLIEHHOM Npou3BoacTBe, KonwyecTso ocel
poGora MauunynsTopa - veThipe. [NepeMeuleHie HHCTPYMEHTa B
MPOCTPAHCTBE M0 TPEM OCHAM JIOJIKHO YNPABAATHCS WArOBLIMH

123.00
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AIBHTaTe1SMH. HanpsxeHne NUTaHng marossiX JBHraTe e He
Sonee 12 B. Cepsonsurarens ueTeproit 0cH A0MIKEH
obecneuBaTh NOBOPOT HHCTPYMEHTa. Yron noBOpOTA
MAHHIYNATOPA HA OCHOBAHUY BOKPYT BEPTHKATBHOI OCH He
eree 180 rpasycos. [lns onpeneneHus noaoxeHus
AHHTTYIATOPA NPH MOBOPOTE BOKPYI BEPTHKANLHOM OCH JOJIKCH
Cr0L30BaTHCA IHKOAEP. YTON NOBOPOTA 3aaHEro ruieya
MaHnmynsTopa we mexnee 90 rpaxycos. Yron nosopora nepeasero
fieta MaHHnyasTopa He mexee 100 rpamycos. /ina onpeaenenus
NOJIOAKEHHUA 3ANHErO H NCPEIHETO 16U MaHHITYAATOPA I0JKEH
HCIIO/Ib30BATLCA MHPOCKON. Yo/l MOBOpOTa Mo YeTBEPTOi OCH He
meHee 180 rpanycos. [lomkua 6bITh BO3IMOKHOCTS OCHALLEHNA
CMEHHBIMH HacaaKamy (HanpuMep, JepkaTens KapaHaala win
(prromacTepa, MPHCOCKA C CEPBOABHIATEICM, MEXaHHYCCKOE
BaxBaTHOE YCTPOHCTBO C CEPBOIBHIATENICM, YCTPOHCTBO A%
3EPHOM rPaBUPOBKH WK YCTPOHCTBO /L1 3D-neuarn). Jlomkna
bITh BO3MOKHOCTD MOAKTIOUCHHUS JOTIOIHHTEILHLIX YCTPOHCTS
HANPHMED, TPaHCNOPTEPa, pebca A nepeMelleHus pobora,
/1bTA YNPaBIeHHA THNA IKOHCTHK, KAMEPhI MAIIHHHOMO
PeHUA, ONTHYECKOIO AaTYHKa, MOIy A GECNPOBOLHOro OCTYNA.
060T-MaHHUNYAATOP NOMKEH ObecnevuBarh nepeMenieHne
1aca/Iki B IPOCTPAHCTBE, AKTHBALHIO HacaakH, BOIMOKHOC TS
TOMY4EHHSA CHIHAIOB OT KaMepsbl H JaTYHKOB, BOIMOKHOCTD
YNPaBIeHHA JOMOIHHTCILHBIMH YCTPoiicTBaMu. MaTepuan
Kopryca - antoMuHuit. Jlnamerp paGouei 3ombl (6e3 yuera
HABECHOI'O HHCTPYMEHTA ¥ HeTBEPTOH 0CH) He meHee 320 MM,
Hutepdeiic nonkmouenus - USB. Jlom&es MMETL BO3MOKHOCTD
Rarououﬂoﬁ paboThl ¥ BHELIHETO ynIpaBaeHns. Ypasasiowmit
OHTPOJIEP A0/MAEH ObiTh COBMECTHM CO cpenoit Arduino,
Y NpaBasoUIHi KOHTPOJLTEP COBMECTHM CO cpesoi
nporpamMMuposanns Scratch, i s3nikoM nporpammuposanus C.
Jlomxen obecneynsars MOBOPOT MO MEPBBIM TPEM OCAM B
3aaHHBIHA YTO ¥ Ha 3aIaHHbIH YyTO1, NOBOPOT M0 YETREPTOH OCH
Ha 3aJaHHbINA yron, ABHAKeHHE B XoopauHatel X, Y, Z,
TiepeMelleHHe Ha 3alaHHOE paccToaxue no koopannatam X, Y, Z,
nepenayy AaHHbIX O TEKYILEM MOJOKEHHM YITI0B, nepeaavy
JIAHHbIX O TEKYUIHX KOOPAHHATAX HHCTpYMeHTa. JlomKeH
MONAEPAHUBATH MEPEMCLUEHHE B AEKAPTOBLIX KOOPAHHATAX H
yraax noBopora oceit, ¢ 3alaHHON CKOPOCTBIO H YCKOPCHHEM.
Turmer nepemMeieHHil B 1eKapTORBIX KOOPAHHATAX: ABHKECHUE MO
TPACKTOPHH, ABHKCHHE 1O MPAMOI MeXKIy ABYMS TOUKAMH,
TIepeNphIrHBAHAE W3 TOUKH M TOUKY (nepeHoc o0beKTa).

ObpazopaTenbHbIi
Habop ans u3yueHus
MHOTOKOMITOHEHTHRIX
POOOTOTEXHHYECKHX
CHCTEM W
MAHHITY/IALLHOHHBIX
poboTos

OO0pa3oBaTenbHblil KOMIUIEKT JA0/DKCH ObITh MPEAHA3HAYCH A
syuenns pobOTOTEXHHYECKHX TEXHOJIOTHH, OCHOB
HOOPMALMOHHBIX TEXHOMOTHH H TEXHONOIHHA MPOMBILUAEHHOM

TOMATH3ALHH, @ TAKKE TEXHOIOIHHA NPOTOTHNHPOBAHHA 1
HTHBHOTO NPOH3BOACTBA, B cocTas KOMIUIEKTa A0NAKHO
X0AuTh: 1) MHTeeKTYanb eIl cepBOMOAY b €

HTErPHPOBAHHON CHCTEMOH YNPaBIeHHA, NO3BOJIAIOIIEH

ObeHHATL CCPBOMOAYIH APYT € APYIOM MO NOCIEA0BATEILHOMY

ptheiicy - ne menee 6mt; 2) PoSoToTexunueckuii KoHTposiep

OIy/IbHOTO THIA, NPeACTaBIAOUMi COO0H OaHOMIATHLIH

HKPOKOMMLIOTEP € OMEPALHOHHOMN cHcTemoit Linux,

ObeIMHEHHbIH ¢ NepHdepHiiHbIM KOHTPOLIEPOM C MOMOLLLIO

naTel paciuuperua. PoboToTexHnuueckuit KOHTPOIEP JOMKeH

JOBJIETBOPATH TEXHHUECKHM XaPaKTePHCTHKAM: KOJ-BO SACp

OCHHOIO MHKPOKOMIILIOTEPA - He MEHee 4, TAKTOBAs 4acToTa

npa - He menee 1,2 Ty, o6bem O3V - He menee 512 MG,

anuuue uHTepdeiicos - SPI, 12C, 125, TTL, UART, PWM,

1POBLIS H AHATOTOBbIE NOPThI JUIA NOAK/MOYEHHA BHCIIHMX

cTpoiicTs, a Takoke WiFi iwan Bluetooth ans koMMyH#UKaLMK co

HELIHUMH yCTpoiicTBaMu. PODOTOTEXHHYECKMIT KOHTpO/LIED

123.00
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10/IK€H 00eCneynBarTh BOIMOKHOCTb IPOrPAMMHPOBAHNIA C
MoMOLLBIO cpenacTs a3sikos C/C++, Python u cBoBoaxo
pacnpocTpansiemoit cpeast Arduino IDE, a Takxke ynpasneHus
0/1e/1AMH pODOTOTEXHNHECKHX CHCTEM € TIOMOTILK cpefsl ROS.
) Boiusenurenststit MOAY1b CO BCTPOSHHBIM
MUKPOKOHTPO/IEPOM - He MeHee | T, BelaueanTenbHbl it Moayns
10/KeH 0018 2aTh BCTPOCHHBIMH IH(DPOBLIMH [TOPTAMH - He
MeHee 12T W aHaNOrOBLIMM NOpTaMu- He MeHee 121uT.
BoruucauTeNsHEIA MOTY 1L A0MKEH 001a1aTh BCTPOCHHBIM
Moaynem GecnpoBonHoit ceasu THna Bluetooth u WiFi s
03/1aHUA annapaTHO-NMPOrpaMMHbIX pPeleHHN ¥ "yMHBIX/cMapT”'-
YCTPOHCTB 1115 pa3paboTky pewennii "Witeprer Beuteit”,
BbluHCINTE BB MOAYIb 20/DKeH 00131aTh COBMECTHMOCTBIO C
nepudepuiHbIMH N1aTaMH 14 NOAKTOUEHHA K ceTH Ethernet 1
OJIKTIOUEHHA BHEWHEN cunosoi Harpysku. 4) Moayas
E€XHHYECKOro 3peHus, NpeCTaBAsiowuit codoil ycrpolicTso Ha
0aze BBIYUCIMTENLHOIO MHKPOKOHTPOINEPA H HHTErPUPOBAHHO
aMepbl, 00ECeYHBALOILCE PACNO3HABAHME NPOCTEHIINX
300pakerHni Ha MoZLy/Ie 3a CHET COOCTBCHHBLIX BLIYHCIHTENLHBIX
BO3MOAKHOCTCH - He Mexee 1T, Moayns TeXHUYECKOro 3peHns
10JIKeH 0Decne HBaTh BOIMOKHOCTD OCYIECTBANTh HACTPONKY
DKCMO3NLUIHK, Oanakca Genoro, HSV cocraasolx, miowmanm
obHapyKHBaeMOil 00/1aCTH H300paKeHHa, OXPYTIOCTH
obHapykuBaemoii obnactit HiobpakeHus, noloKenme
o0HapyXHBaecMblX o0nacTeil OTHOCHTENLHO ApyT apyra Moaynb
XHUYECKOrO 3PEHHA JO/IKEH HMETh BCTPOCHHBIC unTepdeiics! -
SPI, UART, 12C wau TTL ans KOMMYHHKAUMM JIPYT C APYrOM

W BHELUHUMHM YeTpoiicTBaMy. 5) KOMILEKT KOHCTPYKTHBHBIX
DNEMEHTOB U3 MeTa1a 18 cOOpKI MOAEIH MAHHITYIATOPOS - HE
Menee |t 6) KomrmnekT aneMeHTos 41a cOOpKH BaKyyMHOrO
saxparta - He meHee | T, OGpazosarenbHbiit podOTOTEXHUHSCKHA
KOMMIEKT A0IKEH coaepxats nabop 6uGAHOTEK TPEXMEPHBIX
Mofesieli UiA MPOTOTHIMPOBAHKMA Mode/1ei MOOHIBHBIX H
MAHUNYALMOHHBIX poOOTOB paznHyHoro Tuna. B cocras
KOMIUIEKTA JI0/KHBI BXOAHTE HHCTPYKUHH H METOAHYECKHE
yKazauus 1o pa3paboTke TPEXMEPHBIX Mozenel MODHILHBIX
POGOTOB, MAHHNYIAUMOHHbBIX PODOTOB ¢ PAIIHYHLIMH THUIIAMH
HHeMAaTHKH (YI10Bad KHHEMATHKE, I0CKO-Napauie/bHas
KuHemaTuka, aeabra-kuHemarnka, SCARA uau peiuaxknas
xuHemaruka, naardopma Crioapra 1 1.0.). OBpasosare/bislii
poOOTOTEXHUYECKNIH KOMILICKT J0/KEH CONEPKATH MHCTPYKLUHK
NO NPOEKTHPOBAHKIO POOOTOB, HHCTPYKUMH U METONMKH
OCYLICCTBACHHA HIKEHEPHBLIX PACUETOB NPH MPOSKTHPOBAHHH
pacueTbl Harpy3KH i MOMEHTOB, PacyeT MOIHOCTH IPHBOOB,
pacyeT NapameTpoB KMHEMATHKH H T.1.), HHCTPYKUKK N0
pa3paboTKe CHCTEM YNpaBneH s U NPOrpaMMHOro obecneyenns
A ynpasieHus podoTamu, HHCTPYKUHH H METOIMKH N0
pa3paboTKe CHCTEM YIIPABACHMUS C ITIEMEHTAMH HCKYCCTBEHHOTO
WHTEANEKTa U MALIWHHOIO O0YUCHHSA,




