MarepuajbHO-TexHH4YecKasi 6a3a

LenTpa oOpa3oBaHusi eCTECTBEHHO-HAYYHOH M TEXHOJIOTHY€eCKOH HANPaBJIeHHOCTeNH
«Touka Pocra»

Ne HAaMEHOBAHHE KOJINYECTBO pUMEYaHue
1. | HoyrOyk 5
DEPO VIP C15A11
2. | Habop OI'D/EI'D (xumus) 1 [Tpunoxenue 1
3. | MHOroQyHKIIMOHAIEHOE YCTPOHCTBO 1
(MDY)
4. | Mpllib KOMIBIOTEPHAS 5
5. | Beb-kamepa 5
6. | udposas mabopaTopus 1Mo 3KOJIOTHU 1 [Tpunoxxenue 2
7. | ObpazoBarenabHbI KOHCTPYKTOP IS 1 [Mpunoxenne 3
MIPaKTUKU OJIOYHOTO
MIPOrPaMMHPOBAHUS C KOMIUIEKTOM
JIATYHKOB
8. | OGpazoBaTenpHBIN HAOOP MO MEXaHUKE, 1
MEXaTPOHHUKE U POOOTOTEXHUKE
9. | YerbipéxoceBoii yueOHBII poOOT- 1
MaHUITYJISITOP C MOTYJIbHBIMH
CMEHHBIMH HacaJlKaMHu
10. | O6pa3oBaTenbHBIN HAOOD ST H3YICHUS 1
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUYECKUX CUCTEM U
MaHUITYJISIUOHHBIX pOOOTOB
11. | Hudposas mabopaTopusi Mo OGHOJIOTUH 3 [Tpunoxenue 4
(yueHmdeckas)
«Apxumeny
12. | Hudposas nabopaTopus Mo XUMUU 3
(yueHudeckas)
«Apxumeny
13. | Hudposas nabopatopusi o pusuke 3
(yueHudeckas)
«Apxumeny
14. | Mukpockor 1 [Tpunoxxenue 5
Opto-Edu A11.1512-1.3M ¢
BUJIeo0KyIsspom 1.3 Mn
15. | PoGoT-MaHUIynsATOp YUeOHBIH 2
[Tpunoxenue 1
Haumeno 3Ha4yeHue XapaKTePUCTUKU En. Kon-Bo
BaHUE U3M.
XapaxkTep Xapax
UCTUKH Tepuc
TUKU
CocraB [Tanouka cTexyIssHHAsA IIT. 1
Habopa: 3aXUM MPOOUPOYHBII IIT. 1
CrnuproBka IIT. 1
nabopaTopHas Manas
Boponka koHnveckas IIT. 1
Becsl nabopatopusie snekrponHsie, 200 r IIT. 1
[Ipobupxka I1X- 14 T 10




CrakaH Bbeicokuii ¢ HocukoM BH-50 ¢ meTkoii

Hunmuaap  w3mepurenbHbld  2-50-2  (CTEKJISIHHBIN,

C




IIPUTEPTON KPBIILIKON)

HITtatuB ans npobupok Ha 10 ruésn IIT. 1
HInarenb-noxedka IIT. 3
HaGop ¢nakoHOB Ui XpaHEHHsT PAaCTBOPOB M PEaKTHBOB IIT. 5
(cocrout u3 6 ¢uiakoHoB, 00BeM durakona 100 mi)

HaGop ¢nakoHOB 1isi XpaHEHHsT PAaCTBOPOB M PEaKTHBOB IIT. 10
(coctout u3 6 prmaxonoB, 00beM Praxona 30 M)

Hunuaap ¢ HocukoM 1 00BeMHOM TIKanoi, 00beM 500 Mt IIT. 2
Craxkan BeicokHi, 00beM 500 mu IIT. 3
Epnr 11s MBIThS poOHpOK IIT. 3
Epm IUIS MBITBS KOJIO LIT. 3
Xaat Oenblit x/0 IIT. 2
[IepuyaTky pe3nHOBBIE XUMUYECKUE CTOMKNE IIT. 2
Ouku 3alUTHBIE IIT. 1
OunbTpHI OyMaXKHBIC IIT. 100
I"oprouee 11 CHIIPTOBOK b 0,33
Xumuyeckue peakmugol:

Amomunuii, rpanyisl, 10 T IT. 1
Keneszo, nopomok, 20 T IIT. 1
Hunk, rpanynsl, 10 T IIT. 1
Menp, nopomiok, 20 r IIT. 1
Oxcun menu (IT), mopomrok, 20 T IIT. 1
Oxcup Maraus, mopomiok, 20 T TIT. 1
ComnsHas xkuciota, 10 % pactBop, 250 mit IIT. 5
Cepnas kucnora, 25 % pactsop, 250 M IIT. 5
IM'uapokcua Kambiiysi, HACHIIIEHHBIN pacTBOP, 50 M IIIT. 1
I'mppoxkenn Hatpus, 10% pactop, 250 mu IT. 5
Xnopua Hatpus, 5% pactBop, S0 M IIT. 1
Xnopuna nutusi, 5% pacteop, 50 mu IIT. 1
Xmopua kanbiwms, 5% pacteop, 100 M IIT. 2
Xnopuna memu (I1), 5% pactBop, 50 M IIT. 1
Xnopua amroMunus, 5% pactBop, 50 M IIT. 1
Xnopun xenesa (1), 5% pactsop, 50 mu IIIT. 1
Xnopuna ammoHust, 5% pactBop, 50 mu IIT. 1
Xnopun 6apus, 1% pacteop, 150 ma IIT. 3
Cynbdar Hatpus, 5% pactop, 50 M IIT. 1
Cynbdart maraus, 5% pactsop, 50 mi IIT. 1
Cynbsdar meau (II), 5% pactBop, 50 M IIT. 1
Cynbdar xenesa (1), 5% pactop, 50 it IIIT. 1
Cynbdar uunka, 5% pactop, 50 mi IIT. 1
Cynbdar anromunus, 5% pactBop, 50 mi IIT. 1
Cynbdar ammonusi, 5% pactBop, 50 mi IIT. 1
KapOonar nHatpus, 5% pactsop, 100 mi IIT. 2
KapOonar kanbuus, mpamop, 10 IIT. 1
I'mapoxapOonat Hatpus, 5% pactop, 50 mi IIT. 1
Oprodocdar Hatpus, 5% pactBop, 150 M IIT. 3
Bpomun Hatpusi, 5% pactsop, 50 mi IIT. 1
Womuz kamus, 5% pactBop, 50 M IIIT. 1
Hutpat Gapus1,5% pactBop, 50 M IIT. 1
Hutpat cepebpa, 1% pactrop, 100 M IIT. 1
Ammuak, 10% pactop, 50 M IIT. 1
Ilepoxcua Bogopona, 3-5% pactop, 50 M IIT. 1
MertunoBslii opamxessiii, 0,1% pactBop, 50 M IIT. 1




Jlakmye, 0,1% pactBop, 50 M IIT. 1
®enondranens, 0,1% BogHO-ciupTOBOIA pacTBOp, 50 M1 IIT. 1
Xnopua maraus, 5% pacteop, 50 M IIT. 1
Hurpart kanus, 5% pactBop, 50 ma T 1
Hurtpar kaneius, 5% pactop, 50 M LIT. 1
Oxkcup amromunns, 20 T IIT. 1
Oxcun kpemuns, 10 T IIT. 1
JuctumupoBanHas Boaa, 50 . IIT. 1

[Tpunoxenne 2

Ne| Hammenona
HHe ToBapa HaumenoBanue xapakTepucTUKU 3HavYeHHUE XapaKTEPUCTUKHU
1 | Hudposas | Tum nomp3zoBaTesns OO6yyaromuiicst
nabopaTopu | Tul HCIOJHEHUS: [TopratuBHas
ST ISt
[IpeameTHas obmacts DKOJIOTHS
IIKOJIEHUKO
B Tun maTanka JlaTurK KOHIIEHTpAllMK HUTPAT-HOHOB
JlaTurK KOHIIEHTpaluy HOHOB XJIOpA
Jatuuk ypoBHs pH
JlaT4uK OTHOCUTENBHOM BIAXKHOCTH
JlaTauk OCBEIIEHHOCTH
JaT4uk TemmepaTypsl HCCIEqyeMOU
cpenbl
JlaTuuK 371eKTPUYECKON MPOBOAUMOCTH
JlaTuuk Temreparypbl OKpYKaroliei
Cpelibl
JlaTtuuk 3ByKa
JlaTuuk BIIa)KHOCTHU TIOYBBI
JlaTuuk-komopumMerp
JlaTuuk MyTHOCTH >KUJKOCTH
JlaTuuk okucu yriepoja
Hannuue pycckosizplyHOrO caiita Ha
HOIJICPIKKH
Jnana3oH gaTdyuka 0...20000
ANEKTPOIPOBOAHOCTH, MKCM
Jlnama3on natumka temneparyp, rpaayc | -20... 140
Jlnama3oH qaTynka OTHOCUTENbHOM
0 0...100
BIIaKHOCTH, %0
f}iilgaSOH JATYMKA OCBEIIEHHOCTH, 0. 180000
Jnana3oH JaTdrika ONTHYSCKOMH 460...500
IJIOTHOCTH, HM
JlonosHUTENbHBIE MATEpUAIIbI B CnpaBOYHO-METOINYECKUE MATEPUATIbI
KOMILIEKTE PykoBOICTBO O 3KCILTyaTaliuu
ITporpammuoe oGecrieueHue
Ka6ens USB coeannutensHbIi
3apsiiHOE YCTPOMCTBO ¢ Kabenem
miniuUSB
USB Ananrep Bluetooth 4.1 Low
Energy
[Tpunoxenue 3
No HaumenoBanue 3HaueHue En. O06ocHOBaHUE BKIIFOUEHUS
/i XapaKTePUCTUKHI XapaKTePUCTUKHU U3M. JIOTIOJIHUTEIbHBIX
XapaKTEePUCTHK




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
1 KonmdaectBo 50 Mr. | KTPY 32.99.53.130-
3IIEMEHTOB IS 00000032
cObopku
Hcnonnenune Habop KOHCTpYKTHBHBIX Hns KOHKpETU3aLUH
AJIEMEHTOB ISl U3yYCHUS (G yHKIIMOHATBHBIX
OCHOB  POOOTOTEXHHKH, BO3MO>KHOCTEH u
JieTane, y3JI0B " obecrieyeHHsT BO3MOXKHOCTH
MEXaHH3MOB, pacmupenus  QpyHKIHOHAIA
HE0OXO0AMMBIX TUTST Habopa
CO3/IaHus
POOOTOTEXHUUECKHUX
YCTPOMCTB C KOMIUIEKTOM
MIPOBO/JIOB, JTATYNKOB
pa3IMYHOTO THIIA
CocTaB KOMILIEKTA:
Monynb 1 r. | O0ycnoBieHo
TEXHUYECKOTO HE00X0IMMOCTBIO
3peHus OpraHu3anuu paboyero
mpoiiecca 00yueHus u
pacuIpeHust KOJINYECTBO
coOWpaeMpIX  MOJCICH W
BBITIOJTHSIEMBIX byHKIMH,
obecreyeHysi BApUaTUBHOCTH
WCIIOJIb30BaHUs Habopa W
KOHKpEeTH3aluu
XapaKTEPUCTHK
MoTop ¢ 4 [lIr. | OGycnoBieHo
SHKOJIEPOM HE00X0IMMOCTBIO
OpraHu3anuu paboyero
nporecca o0yueHus u
pacuupeHus KOJIMYECTBO
cobupaembIx  Mozene u
BBITIOJTHSIEMBIX byHKIMH,
obecrieyeHusi BApUaTUBHOCTH
UCIIOJIb30BaHUsl Habopa U
KOHKpETH3aIlluu
XapaKTEPUCTHK
Ponuxonecymee 4 It. | ObycnoBieHO
KOJIECO HE0OXO0IMMOCTBIO
OpraHu3anuu pabouero
nporecca 00yueHus "
pacupeHus KOJINYECTBO
coOupaemMbIx  Mojened
BBITIOJTHSIEMBIX byHKIHH,
obecreyeHnsi BApUaTUBHOCTH
UCIIOJIb30BaHUsI Habopa U
KOHKpETHU3aINH
XapaKTEPUCTHK
RC-cepBomaimaka 1 It. | ObycnoBieHO
HE00XO0IUMOCTBIO

OopraHu3anuvn pa60qero




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK

npoiiecca 00y4eHUs u
paciupeHus KOJIMYECTBO
coOupaeMbIXx  MOJENEeH U
BBITIOJTHSEMBIX G yHKIHA,
obecrieueHysl BapUaTUBHOCTH
UCIIOJIb30BaHUs Habopa u
KOHKPETH3AIHH
XapaKTePUCTHK

JlaTuuk TUHUR 1 [lIr. | OGycnoBieno
HEO00X0IUMOCTBIO
OpraHu3aluu pabouero
npoiiecca 00yueHus u
pacimpeHus KOJIMYECTBO
cobupaeMbIXx  MOJEIeH W
BBITIOJTHSIEMBIX G yHKIHA,
obecreyeHysi BApUaTUBHOCTH
WCIIOJIb30BaHUs Habopa W
KOHKPETH3AIHH
XapaKTePUCTHK

YapTpa3zByKoBOM 1 IlIt. | OGycnoBieHo

TaTYUK HE00X0IMMOCTBIO
OopraHu3aIun pabouero
mpoiiecca 00yueHUs u
pacipeHus KOJIMYECTBO
coOWpaeMbIX  MOJCICH W
BBITIOJTHSIEMBIX byHKIMH,
obecrieyeHusi BApUaTUBHOCTH
WCIIOJIb30BaHUs Habopa W
KOHKpETH3aluu
XapaKTEPUCTHK

CBeTo oI5l 3 IlIt. | OGycioBieHo
He00X0IUMOCTBIO
OpraHu3anuu paboyero
nporecca o0yueHus u
pacuupeHus KOJIMYECTBO
cobupaemMbIx  Mozene u
BBITIOJTHSIEMBIX byHKIHH,
obecreyeHusi BApUaTUBHOCTH
UCIIOJIb30BaHUsl Habopa U
KOHKpETHU3aIUH
XapaKTEPUCTHK

DoTOoTpaH3UCTOP 1 It. | ObycnoBieHO
HE0OX0IMMOCTHIO
OpraHu3anuu paboyero
nporecca 00yueHus "
pacupeHus KOJIMYECTBO
cobupaemMbIx  Mozene U
BBITIOJTHSEMBIX GbyHKIHA,

oOecrieueHust BapHaTUBHOCTH
HCIIOJIb30BaHUA Ha60pa u
KOHKpPCTU3alINU
XapPAKTCPUCTHK




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
AKKyMyIIATOD 1 Mr. | dus obecrnieueHus
BO3MOKHOCTH  aBTOHOMHOTO
UCTIOJIb30BAHUS
000pyI0BaHUS
3apsiiHoe 1 r. | dns obecrieueHus
YCTPOKCTBO BO3MOKHOCTH  aBTOHOMHOTO
UCTIOJIb30BAHUS
000pyI0BaHUS
Hamnpsoxkenue 9 B Hnst obecrieueHus
MTATAHUS 0€3011acHOTO HCIIOJIE30BAHMS
[Iporpammupyemsl 1 [r. | O0ycnoBieHo
1 KOHTpOJLIED HE00X0IMMOCTBIO
OpraHu3aluu pabouero
npoiiecca 00yueHus u
pacuupeHus KOJINYECTBO
cobmpaeMbIXx  MOJEIeH W
BBITIOJTHSAEMBIX GyHKIHH,
obecreyeHysi BApUaTUBHOCTH
WCIIOJIb30BaHUs Habopa W
KOHKPETH3AIHH
XapaKTePUCTHK
Jucrtei 2,4 moiiM | OOycCI0BICHO
HE00X0INMOCTBIO
obecrnieyeHus BBICOKOH
MIPOU3BOIUTEIILHOCTH
Hudposoii Bxoxa 8 [lIt. | OGycnoBieHo
HE00X0INMOCTBIO
OopraHu3aIun pabouero
nporecca o0yueHus u
pacuupeHus KOJIMYECTBO
cobupaembIx  Mojzene u
BBITIOJTHSIEMBIX byHKIMH,
obecrie4eHusi BApUaTUBHOCTH
UCIIOJIb30BaHUsI Habopa U
KOHKpETHU3aINH
XapaKTEPUCTHK
AHAIOTOBBIN BXOJ 8 [r. | O6ycnoBieHo
HE0OX0IMMOCTBIO
OpraHu3anuu pabouyero
mporecca o0yueHus u
pacupeHus KOJIMYECTBO
cobupaemMbIx  Mozene u
BBITIOJTHSIEMBIX byHKIHH,
obecreyeHnsi BApUaTUBHOCTH
UCIIONIb30BaHUsl Habopa U
KOHKpETH3aIlluu
XapaKTePUCTHK
Motyib Bluetooth Mr. | dns obecrieueHus
6ecrpoBOIHOM WiFi LlIT. | BO3MOXHOCTH nepeaayn
CBSI3U TaHHBIX MO OECTPOBOIHOCH
CBSI3U
JluHaMHK 1 r. | O6ycnoBiaeHO




N CXCMOTCXHUKE C IECIIBIO

U3yUYCHUS HauOoJee
pacIpoCcTpaHeHHOM
9JIEMEHTHOM 0as3kl,
pUMEHSIEMOI JUTST
WHXCHEPHO-

TEXHUYECKOTO TBOPYECTBA
ydaumxcst ¥ pa3paboTku

yueOHBIX Mojenen
poOOTOB. Habop
MO3BOJISIET y4yallUMCsl Ha

Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEPUCTUK
BCTPOEHHBII HE00X0IUMOCTBIO
OpraHu3auu pabouero
npoiiecca 00yueHust u
pacuupeHus KOJINYECTBO
cobupaeMbIx  MOJEIeH WU
BBITIOJTHSIEMBIX byHKIHA,
obecrieyeHysi BApUaTUBHOCTH
UCIIOJIb30BaHUsA Habopa W
KOHKPETH3AIUN
XapaKTEPUCTHK
Ucnonszyemble Ha O0ycnoBieHO
SI3BIKHA HE00X0IUMOCTBIO
MIPOrPaMMHUPOBAHU OpraHu3aIux pabouero
s: OJI0YHOE nporecca 00yueHus u
MIPOrPaMMHUPOBAHU pacuupeHus KOJINYECTBO
e, Python coOupaemMbIXx  Mojeled |
BBITIOJTHSAEMBIX G yHKIHH,
obecreyeHnsi BApUuaTUBHOCTH
WCIIOJIb30BaHUs Habopa W
KOHKPETU3aIUH
XapaKTePUCTHK
2 Wutepdeiicot Bluetooth, KTPY 32.99.53.130-
WiFi, 00000345
12C,
UART,
USART,
SPI
KoMmmrexramus ITmara mia GecrraeyHOrO KTPY 32.99.53.130-
MPOTOTUITUPOBAHUS, 00000345
AKKyMYyJsITOpHas
Oarapes,
3apsigHoe YCTPOMCTBO
AKKyMYJISITOPHBIX
Oarapei,
CepBonpUBOIbI MAIIBIE,
CepBonpuBobl OOJBIIKE,
Moayne  TEXHHYECKOTO
3peHust
Haznauenue Habop npeanasnauen mmis O0ycnoBieHO
POBEJCHUS y4eOHBIX HE0OX0IMMOCTBIO
3aHSTHHA TIO 3JIEKTPOHUKE OpraHu3auu pabouero

npoiiecca 00y4eHus



https://zakupki.gov.ru/epz/ktru/ktruCard/commonInfo.html?itemVersionId=125772
https://zakupki.gov.ru/epz/ktru/ktruCard/commonInfo.html?itemVersionId=125772
https://zakupki.gov.ru/epz/ktru/ktruCard/commonInfo.html?itemVersionId=125772
https://zakupki.gov.ru/epz/ktru/ktruCard/commonInfo.html?itemVersionId=125772

Ne HanmenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJTHUTEIBHBIX
XapaKTEPUCTUK
MPAKTUKE OCBOHTH
OCHOBHBIE  TEXHOJIOTHH
MPOEKTUPOBAHUS
POOOTOTEXHUUECKHUX
KOMIUIEKCOB Ha TIpUMepe
y4eOHBIX Mozeen
po0OTOB, a TaKXe U3YyUUTh
OCHOBHBIE  TEXHUYECKHE
pemieHuss B o0rnactu
KHOEPHETUYECKUX "
BCTPAaNBAEMBIX CHCTEM.
Hcnonnenue Habop B cocrage: O0ycnoBiieHO
®  KOMIUIEKT HE00X0IUMOCTBIO
KOHCTPYKTHUBHBIX OpraHu3aluu pabouero
3JIEMEHTOB JUISt nporecca 00y4eHust
cOOpKH MakKeTa
MaHUMYIISITHOHHOT
0 poborTa,
® KOMIUJICKT
METAJUTMYECKUX
KOHCTPYKTUBHBIX
2JIEMEHTOB Ui
cOOpKH MakKeTa
MOOUIIEHOTO
pobota
® KOMIUJIEKT
IEKTPOHHBIX
KOMIIOHEHTOB JJIs
U3y4CHHUs]  OCHOB
NIEKTPOHUKHU u
CXEMOTEXHUKH,
® A TaKXKe KOMIUIEKT
IPUBOJIOB u
JATYNKOB
pa3IMYHOIO  THIA
Uil pa3paboTKu
POOGOTOTEXHUYECK
UX KOMILIEKCOB
Konunuectso 700 HIt. | ObycnoBieHO
KOHCTPYKTHBHBIX HE00XO0IUMOCTBIO
3JIEMEHTOB OpraHu3aluu pabouero
nporecca 00yueHus "
pacuIpeHus KOJINYECTBO
coOupaemMbIx  Mojened |
BBINOJIHAEMBIX QyHKIMH
Marepuan Mertainn, niaacTuk O0ycnoBieHO
3JIEMEHTOB HE00X0IUMOCTBIO
OpraHu3aIuu pabouero
nporecca o0yueHus "
pacuIpeHus KOJINYECTBO
coOupaemMbIx  Mojened |

BBINOJIHAEMBIX (DYHKIMH




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJTHUTEIBHBIX
XapaKTEPUCTUK
KounrtpoJiep 1 [Ir. | OGycnoBieHo
MOTOPOB HEO0O0XOUMOCTBIO
OpraHu3auu pabouero
npoiiecca 00yueHus u
pacuupeHus KOJINYECTBO
cobupaeMbIx  MOJEIeH WU
BBITIOJTHSAEMBIX (QYHKIIAN
CoBMecTuMOCTh € Ha O0ycnoBIIeHO
MIPOrPAMMHUPYEMBI HE00X0IUMOCTHIO
M KOHTPOJUIEPOM OpraHu3aIuu pabouero
mpoiiecca 00yueHus u
pacuupeHus KOJINYECTBO
cobupaeMbIXx  MOJENIeH W
BBITIOJTHSAEMBIX (PYHKIIAN
VYnpasnenue Ha O0ycnoBiieHO
MOCPEICTBOM HEO0OXOUMOCTHIO
uHTepdeiica 12C OpraHu3anuu pabouero
mpoiiecca 00yueHus u
pacuIpeHust KOJINYECTBO
cobmpaeMbIXx  MOJEIeH W
BBITIOJTHAEMBIX ()yHKIIHA
KomuuecTBo 4 [lIr. | OGycnoBieHo
pa3zpeMoB TUISt HE00X0IMMOCTBIO
MOAKITIOUEHUS OpraHu3anuu paboyero
MOTOPOB mpoiiecca 00yueHus u
MOCTOSIHHOTO TOKa pacipeHus KOJIMYECTBO
Ha  KOHTpoJjiepe cobupaemMbIx  Mozene u
MOTOPOB BBITIOJTHSAEMBIX (QYHKIIMHA
KomnuecTro 4 [lIt. | OGycioBieHo
pa3peMoB TUIS HE00X0IMMOCTBIO
MOAKITIOUEHUS OpraHu3anuu pabouero
CEpBOMOTOPOB TOKa nporecca o0yueHus u
Ha  KOHTpoJuiepe pacuupeHus KOJIMYECTBO
MOTOPOB cobupaembIx  Mozene u
BBITIOJTHSIEMBIX (QYHKIUN
Pazpem RJ12 Hannune OO0ycnoBieHO
HE0OX0IMMOCTBIO
OpraHu3anuu pabouyero
mporecca o0yueHus u
pacuupeHus KOJIMYECTBO
coOupaemMbIx  Mojened |
BBITIOJTHSAEMBIX (DYHKIIHMIA
Pazpem nutanus Hamnune O0ycnoBieHO
tuma Tamiya HEO0XOIUMOCTBIO
OpraHu3anuu pabouero
nporecca 00yueHus "
pacuupeHus KOJINYECTBO
coOupaemMbIx  Mojened |
BBITIOJTHSAEMBIX (DYHKIIHIA
Mortop ¢ 3 Ir. | ObycnoBieHO
IHKO/IepOM HE00XO0IUMOCTBIO

OopraHu3anuvnu pa60qero




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
npoiiecca 00yueHust u
paciupeHus KOJIMYECTBO
cobupaeMbIx  MoOJelIed U
BBITIOJTHSAEMBIX ()yHKITHIA
MoTtop-peaykrop 2 r. | O0ycnoBieHo
HE0OXOUMOCTHIO
OpraHu3anuu pabouero
npoiiecca 00yueHus u
pacimpeHus KOJIMYECTBO
cobupaeMbIXx  MoOJEIeH W
BBITIOJTHSAEMBIX (PYHKIIAN
CepBonpuBoj 7 [lIt. | OGycnoBieHo
00JILIIIOTO HEOOXOINMOCTRLIO
pa3mepa OpraHu3aIuu paboyero
npoiiecca 00yueHus u
paciupeHus KOJIMYECTBO
cobmpaeMbIXx  MOJEIeH W
BBITIOJTHSAEMBIX (PYHKIIAN
Kpyramuit MOMeHT 3,5 krc*c | O0ycnoBieHO
M HE00X0IMMOCTBIO
OpraHu3anuu paboyero
mpoiiecca 00yueHUs u
pacuIpeHust KOJINYECTBO
coOWpaeMbIX  MOJCICH W
BBITIOJTHAEMBIX (DYHKIIMI
CepBonpuBoj 2 r. | O0ycnoBieHo
MaJjioro pasmepa HE00X0IMMOCTBIO
opraHu3aIun pabouero
nporiecca o0yueHwUsI u
pacuIpeHust KOJINYECTBO
coOupaemMbIX  Mojeled |
BBITIOJTHSIEMBIX (DYHKITHIA
Kpytsmuit MomeHT 1,8 krc*c | O0yciaoBIeHO
M HEO0XOIUMOCTBIO
OpraHu3aIuu pabouero
npoiiecca o0yueHwUsI u
pacuIpeHust KOJINYECTBO
coOupaemMbIXx  Mojeled |
BBITOJTHSIEMBIX (DYHKITHIA
HNudpaxpacubiii 3 r. | O6ycnoBieHo
AATYMK HE0OX0IMMOCTHIO
OpraHu3anuu paboyero
nporecca 00yueHus "
pacupeHus KOJIMYECTBO
cobupaemMbIx  Mozene u
BBITIONTHSAEMBIX (PYHKIINN
YIbTpa3ByKOBOM 3 . | O6ycnoBieHO
AATYMK HE0OXO0IMMOCTBIO
OpraHu3anuu paboyero
nporecca 00yueHus "
paciupeHus KOJIMYECTBO

cobupaembIx  Monene u




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJTHUTEIBHBIX
XapaKTEPUCTUK

BBITIOJTHSAEMBIX (PYHKIIUN

JaTtuuk 1 r. | O0ycnoBieHo

TeMIepaTypsbl HE00X0IUMOCTBIO
OpraHu3aluu pabouero
npoiiecca 00yueHus u
pacuupeHus KOJINYECTBO
cobupaeMbIXx  MOJEIeH WU
BBITIOJTHSAEMBIX (PYHKIIAN

MuHuMaIbHOE 0 °C | Jns obecnieuenuss HanboJliee

3Ha4YCHHE HIMPOKOTO (PYHKITMOHAA

JMana3zoHa

W3MEpEHUs

TeMIepaTypsl

MakcumanbHOe 100 °C | Jnsa obecnieuenuss Hanboliee

3HAaYCHHE HIMPOKOTO (PYHKITMOHATA

JanazoHa

WU3MEpEHUs

TeMIepaTyphI

Jatuuk 1 r. | OOycnoBieHo

OCBELIEHHOCTH HEOOXOINMOCTBLIO
OpraHu3aluu pabouero
mpoiiecca 00yueHUs u
pacuIpeHust KOJINYECTBO
coOWpaeMpIX  MOJCICH W
BBITIOJTHAEMBIX (DYHKIIMIH

JlaT4uK JUHUA 2 r. | O0ycnoBieHo
HE00X0IUMOCTBIO
OopraHu3aIun pabouero
nporiecca oOyueHwUsI u
pacuIpeHust KOJINYECTBO
coOupaemMbIXx  Mojeled |
BBITIOJTHSIEMBIX (DYHKITHIA

Haoop 1 HIt. | ObycnoBieHO

JJIeKTPOHHBIX HEO0XOIUMOCTBIO

KOMIIOHEHTOB OpraHu3anuu pabouero
npoiiecca o0yueHwUsI u
pacuIpeHust KOJINYECTBO
coOupaemMbIX  Mojeled |
BBITOJIHAEMBIX (DYHKIIMI

CocraB Habopa PE3UCTOPBHI, O0ycnoBiieHo

AIIEKTPOHHBIX KOHJIEHCATOPBI, HE00X0IUMOCTBIO

KOMIIOHEHTOB (KaK | CBETOJMOJIbl Pa3INYHOTO OpraHu3anuu pabouero

MUHUMYM) HOMMHAJIA nporecca 00yueHus "
pacupeHus KOJINYECTBO
coOupaemMbIx  Mojened |
BBITIONTHSAEMBIX (PYHKINN

Komnuiekr 1 It. | ObycnoBieHO

NPOBO/IOB /LISl HE00X0IUMOCTBIO

Oecrmae4yHoro OpraHu3aluu pabouero

NPOTOTUNIMPOBAH npoiiecca o0yueHus u

ust pacuIpeHus KOJIMYECTBO

cobupaembIx  Monene u




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
BBITIOJTHSAEMBIX (PYHKIIUN
Inara 1 [Ir. | OGycnoBieHo
0ecraeyHoro HEO0O0XOUMOCTHIO
NPOTOTUNIMPOBAH OpraHu3aIuu pabodero
us npoiiecca 00yueHus u
pacimpeHus KOJIMYECTBO
cobupaeMbIXx  MOJEIeH WU
BBITIOJTHSAEMBIX ()yHKITHA
AKKYMYJISATOP 1 [r. | O0ycnoBieHo
HE00X0IUMOCTBIO
OpraHu3aluu pabouero
npoiiecca 00yueHus u
pacimpeHus KOJIMYECTBO
cobupaeMbIXx  MoOJENIeH W
BBITIOJTHSAEMBIX (PYHKIIAN
EmMxocTth 2400 MAY | Jlst obecrieueHus
aKKyMyJIsTOpa BO3MOYXHOCTH aBTOHOMHOTO
UCII0JTb30BaHUS
000pyI0BaHUS
3apsaHoe 1 r. | O0ycnoBieHo
YCTPOiicTBO HEO0OXOUMOCTHIO
OopraHu3aIun pabouero
mpoiiecca 00yueHus u
pacuIpeHust KOJINYECTBO
coOWpaeMpIX  MOJCICH W
BBITIOJTHAEMBIX (DYHKIIMI
IIporpammupyem 1 r. | OOycmoBiIeHO
blif KOHTPOJLIEP HEOO0XOIUMOCTHIO
OpraHu3aIuu pabouero
nporiecca oOyueHwUsI u
pacuIpeHust KOJINYECTBO
coOupaemMbIX  Mojeled |
BBITOJTHAEMBIX (DYHKIIMIN
CoBmecTUMBIE cBOOOTHO OO0ycnoBieHO
MPOrpaMMHBIC pacripocTpaHsiemasi cpeja HEO0XOIUMOCTBIO
cpenbl pa3paboTku  (Hampumep, OopraHu3aIuu pabouero
Arduino IDE) npoiecca  OOyueHHs "
pacuIpeHust KOJINYECTBO
coOupaemMbIXx  Mojeled |
BBITOJTHSAEMBIX (DYHKIIHMI
Moayasb 1 r. | O6ycnoBieHo
TEeXHUYECKOr o HE0OX0IMMOCTHIO
3peHus OpraHu3anuu paboyero
nporecca 00yueHus "
pacupeHus KOJIMYECTBO
cobupaemMbIx  Mojzene u
BBITIOJTHSIEMBIX (DYHKIIHI
Hcnonnenue [Ipencrasusier co0Ooit OO6ycnoBieHO
BBIYHCITUTEIILHOE HE0OX0IMMOCTHIO
YCTPOMCTBO co OpraHu3anuu paboyero
BCTPOCHHBIM mporecca o0yueHus u
MHUKPOTIPOIIECCOPOM paciupeHus KOJIMYECTBO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JIOTIOJTHUTEIIbHBIX
XapaKTEePUCTHK

cobupaeMblx  MoOJeled U
BBITIOJTHSAEMBIX (PYHKIIUN

Konunuectso saep 4 r. | O0ycnoBieHo
HEO0OXOUMOCTHIO
obecrieueHus BBICOKOM
MIPOU3BOIUTEIIEHOCTH

YacroTa siipa 1,4 ITu | ObycnoBieHo
HE0OXOUMOCTHIO
obecrieueHus BBICOKOM
MIPOU3BOTUTEIIEHOCTH

O6bvem O3Y 4 I'6 | O0ycnoBieno
HE00X0IUMOCTBIO
obecrieueHus BBICOKOM
MIPOU3BOTUTEIIEHOCTH

[Mamsts [13Y BHEIIHSIS O06ycnoBneHo
HE00X0IMMOCTBIO
obecrieueHus BBICOKOM
MIPOU3BOTUTEIIEHOCTH

O0BeM namsaTH 64 ['6 | OGycioBieHO
HE00X0IMMOCTBIO
obecrieueHus BBICOKOM
MIPOU3BOIUTETHHOCTH

Bo3MoxxHOCTB Ha OO0GycnoBieHO

YBEITUYCHUS HEO0OXOMMOCTHIO

o0beMa mamsTu MOCJICAYIONIET0  YBEIIMUCHUS
MIPOU3BOIUTETHFHOCTH

Tun kamepbl BHEITHSS OO06ycnoBneHo
HEO0OXOMMOCTHIO 3axBara
BUIEO 1501051 doTo
N300paKCHHS

Hutepdetic CSlI JIns obGecriedeHus YE€TKOCTH

IO IKJTFOUEHUS MOJTy4aeMbIX (DOTO MIIH BUJIEO

KaMmepbl MaTepHuasioB

MakcumainpHOE 3280x2464 Jns oOecrieueHHsT YETKOCTH

paspernieHue MOJIy4aeMbIX (DOTO WU BUJIEO

BHJICOTTOTOKA, MaTepHuasioB

repeaaBaeMoro 1o

unrepdeiicy

Onrtrueckas 1 [r. | Jns obecnieueHHs] Ka4ecTBa M

cucremMa YETKOCTU TOJy4aeMbIX (HOTO
WJIM BHJICO MAaTEPHAJIOB

Cgerocuiia F2 Jlns obecrnieueHus] KauecTBa M
YEeTKOCTU TONTydaeMbIX (OTO
WM BUJICO MAaTEPHAIIOB

®dokycHOE 33 MM | [nst obecrieueHus kayecTBa U

paccrosiHue YEeTKOCTH TOJy4aeMbIX (HOTo
WJIH BHJICO MATEPHAJIOB

CoBMECTUMOCTD Ha Jls obOecrieueHus

MOIYJIS COBMECTHUMOCTH c

TEXHUYECKOTO uHTepdelicaMu pazHOro TUTA

3peHusi ¢

Ppa3JIMIHbIMU




n/n

HaunmenoBanue
XapaKTePUCTUKH

3HayeHune
XapaKTePUCTHKHU

Enx.
HA3M.

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX
XapaKTEePUCTHK

IPOrpaMMHPYEMBI
MU KOHTpOJUIEpaMu
C TIOMOIIBIO
unTepdeiico TTL,
UART, 12C, SPI,
Ethernet

Bcerpoennoe
MIPOrPaMMHOE
obecrnieueHne
MOIYJIS
TEXHHYECKOTO
3peHust
OCYIIECTBIICHHS
HACTPOWKHU
CUCTEMBI
MAaITMHHOTO
0o0y4eHwus,
apaMeTpoB
HEHWPOHHBIX ceTel
s oOHapyKeHus
00BEKTOB,
OTpeicNieHusT  UX
rapaMeTpoB u
najJbHEUIen
uaeHTUDUKAITIN

JJIA

OO6ycnoBneHo
HE00X0IMMOCTBIO
obecrieyeHus ynobcTBa
paboTsI u YIIy4YIIEHUS
COBMECTHMOCTH YCTPOMCTB

Obecrnieuenue
BO3MOXHOCTHU
U3Y4YEHHUS  OCHOB
pa3paboTKu
MPOrpaMMHBIX |
anmnapaTHbIX
KOMILJIEKCOB
WHXEHEPHBIX
CHUCTEM, PEUICHU B
chepe "UnTepHer
Bemel", a Takxke
peleHn B
obnactu
POOOTOTEXHHUKH,
HCKYCCTBEHHOTO
MHTEJJIEKTa u
MaIIMHHOTO
oOyueHusl.

Ja

O06ycnoBieHo
HE00X0IUMOCTBIO
OpraHu3aIuu
mporecca

pabouero
00yueHUs u
pacuIpeHust KOJINYECTBO
coOupaemMbIXx  Mojeled |
BBITIOJTHSIEMBIX ()YHKITHIA

Bun ToBapa

Pob6oTr-manunynarop
yueOHBIN

KTPY
00000002

32.99.53.110-

Koanuectso
CTEIeHER CBOOOIBI

4

HITYK

KTPY
00000002

32.99.53.110-

MakcumanbHas
rPy30MH0JbEMHOCTD

0,5

KUJIOT
pamMm

KTPY
00000002

32.99.53.110-

Haznauenue

Hpez{Ha3Haqu JJIA

OO0ycnoBIieHO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
OCBOCHHSI 00YUJaIOIUMUCS HE0OXO0IMMOCTBIO
OCHOB  POOOTOTEXHUKH, OpraHu3auu pabouero
JUIS HOJITOTOBKHU npouecca 00y4eHust
00y4JarOIMNXCAK
BHEIPCHUIO u
HOCTIeIyIOLIeMY
HCIIOJIb30BAaHUIO POOOTOB
B POMBIIUICHHOM
IIPOU3BO/ICTBE.
Ob6ecneunBaeT
TepeMeIeHre HacaIKi B
MIPOCTPAHCTBE,
AKTUBAIUIO HaCaJIKH,
MOJTy4eHUE CUTHAJIOB OT
KaMepel W JaTYUKOB,
yIIpaBIICHUE
JIOTIOTHATETHHBIMHU
YCTPOMCTBaMHU.
Marepuain kopiyca [Tnactuk s KOHKPETH3ANN
poboTta (GyHKIMOHATBHBIX
BO3MOYKHOCTEU 5
obecrieueHUsT BO3MOXKHOCTH
pacmpenus  (QyHKIHOHAA
Habopa
TouHoCTh 0,1 MM | JIJIsS TOYHOCTH TIPOBOIUMBIX
CXoIuMOCTb 0.05 MM | paboT
pe3ynbTaToB
MakcumanpHas 500 r Jns obecrieuenust HambOoJee
MoJIe3Has Harpy3Ka HIMPOKOTO (PyHKLIMOHANIA
MakcumaibHas 500 mm/c | Jlns obOecrieueHus
CKOPOCTh ObICTpOaCICTBUS,
YBEJIUYUBAET UTOTOBYIO
BBIPAOOTKY,  ONTUMHU3HPYET
paboueii mporiecc
IIepememnienue CooTBeTCTBHE JLtst KOHKPETU3AIUU
WHCTPYMEHTA B (byHKIMOHATBHBIX
MIPOCTPAHCTBE I10 BO3MOXHOCTEMN u
TpPEM OCsM obecriedeHns BO3MOXKHOCTHU
yIpaBJseTCs pacuipeHuss  QyHKIHOHANA
[IarOBBIMH Habopa
JIBUTATEIISIMU
Hanpsoxenne 12 B Jns  oOecrnieueHust — neneut
MUTAHUS I1arOBBIX 9HEProdPPeKTUBHOCTH u
JIBUTATENeH 0€30MacHOCTH JKCILTyaTalluu
OyHKIUA I0BOPOTA Hamnune OO0ycnoBieHO
WHCTPYMEHTA Ha HEO0OXO0IMMOCTBIO
4eTBEPTOH OCH OpraHu3anuu paboyero
nporecca o0yueHus "
YBEJIUYECHHUIO KOJIMYECTBA
BBITIONTHSAEMBIX (DYHKIIHH.
CepBoBuraTens CooTBeTcTBHE Jns KOHKpETH3alluu




Ne HanmenoBanue 3HaueHue En. O060cHOBaHUE BKIIIOUEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJTHUTEIBHBIX
XapaKTEPUCTUK
4eTBEPTOH OCH (G YHKIIMOHATHHBIX
oOecrieunBaeT BO3MO>KHOCTEH u
MIOBOPOT obecrieyeHHsT  BO3MOKHOCTH
WHCTPYMEHTA pacmupenus  pyHKIHOHaNA
Habopa
VYromx noBopoTa 180 rpany | Hlupokuii yrom moBopoTa
MaHUITYJISITOpa Ha c YBEIUYNBACT YHCIIO0
OCHOBAHHHU BOKPYT BO3MOKHBIX ~ OIepanuid ¢
BEPTUKAJIHLHON OCH poOOTOM M 3KOHOMHUT
pabouee MpOCTPaHCTBO
Tun natumka st TUPOCKOI O0ycnoBIieHO
OTIpe/IeIICHUS HEO0XOIMMOCTHIO
MTOJIOXKEHHUSI 110 OpraHu3aluu pabouero
0CsSIM nporecca 00yueHus u
MaHUITYJISTOpA TOYHOCTH BBITIOJTHSICMBIX
GbyHKIMM.
VYrox noBopoTa 90 rpagy | Yros moBOpOTa yBEITHYUBAET
3aJJHETO TuIeya c YHCIIO BO3MOXKHBIX OTI€paruii
MaHUITYIISTOpa ¢ poOOTOM U SKOHOMUT
pabouee mpOCTPaHCTBO
VYrox noBopoTa 100 rpagy | Yroys moBOpOTa yBEITHYUBAET
MepeIHero mnieya c YHCJIO BO3MOXHBIX OTeparuit
MaHUIYJSTOpa C poO6OTOM U SKOHOMHT
pabouee mpOCTPaHCTBO
VYo moBopoTa no 360 rpaay | Yros moBopoTa yBEIHMYHMBAET
YETBEPTOU OCH c YUCIIO BO3MOYKHBIX OIEpanuii
C poOOTOM M APKOHOMUT
pabouee mpoCTPaHCTBO
KonunuectBo 2 [Ir. | JIns BO3MOKHOCTU PYYHOIO
MyJBTOB yhnpaBieHUsT  poOOTOM U
yIpaBieHUs B OTIepaTUBHOM HACTPOMKHU
COCTaBe KOMIUIEKTa uHtepdeiica pobora  mox
[Tonknrouenue [IpoBoiHOE KOHKPETHYIO 3ajady
MyJabTa 00pa3oBaTENBHOTO IpoIecca
yIpaBJICHU
CeHcopHBIil 2KpaH Ja IIT.
Hutepdetic USB Haunbonee
MOAKITIOUEHUS pacnpocTpaHeHHBIN
KOMIIBIOTEPHBIA  HUHTEPEIiC,
HEOOXOUM Ui COSAMHECHHUS
KOMITBIOTEPHBIX YCTPOUCTB U
poboTa-MaHUTYJSITOpa
JlnuHa ush-kabens 1 M | OGycrnoBneHo
HE00XO0IUMOCTBIO
OpraHu3anuu pabouero
nporecca 00yueHus "
TOCTIDKEHHUS  ONTHUMAaJIbHOU
HPrOHOMUKH
KomnuectBo 1 mr. | s KOHKpETH3alluu
YIPaBISIONINX (G yHKIIMOHATBHBIX
KOHTPOJUIEPOB B BO3MO>KHOCTEH U
COCTaBe KOMIUIEKTA o0ecrieyeHHss BO3MOKHOCTH




n/n

HaunmenoBanue
XapaKTePUCTUKH

3HayeHune
XapaKTePUCTHKHU

Enx.

H3M.

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX
XapaKTEePUCTHK

pacupenust  QyHKIHOHaNA
Habopa

IlongkmroucHue
poboTa-
MaHI/IHYJIFITOpa K
IIK

IIpoBogHOE

Jlos KOHKPETHU3aLUU
(yHKIMOHAIBHBIX
BO3MOYKHOCTEU 51
obecrieueHUs BO3MOXKHOCTH
pacmvpeHuss  (QpyHKIHOHaNA
Habopa

[TonnepxuBaemMblie
THUIIBI QailyioB

SVG, JPEG, PNG, STL.

OBJ

Hns KOHKpPETH3alun
(yHKIIMOHATBHBIX
BO3MOKHOCTEN u
obecriedeHns BO3MOXKHOCTHU
pacmupenuss  ¢QyHKIMOHaIa
Habopa

Komnunuectso
CMCHHBIX HACaa0oK
B KOMIIJICKTC

Hna KOHKpPETH3alun
(GyHKIIMOHATBHBIX
BO3MOKHOCTEN u
obecriedeHnss BO3MOXKHOCTH
pacimidpeHuss  (QyHKUHOHaNa
Habopa

Hacanka mis
Jla3epHOU
TPaBUPOBKHU

Hanuuue

O06ycnoBneHo
BO3MOJKHOCTBIO PaCIIUPEHUS
dbyHKIIMOHAIA
POOOTOTEXHUUECKOU
miathopmMel B
OBICTPOTO
POTOTHUITHPOBAHUS

oOnactu

Mo1HoCTh J1azepa

2,5

Bt

OO06ycnoBneHo
BO3MOJKHOCTBIO PACIIUPEHUS
dbyHKIIMOHAIA
POOOTOTEXHUYECKOH
miathopmMbel B
OBICTPOTO
IPOTOTHITHPOBAHUS

oOnactu

JInrHa BOJIHBI

405

HM

OO0ycnoBieHO
BO3MOJKHOCTBIO PACIIUPEHUS
dbyHKIIMOHATa
POOOTOTEXHUYECKOH
miaThopmMel B
OBICTPOTO
MPOTOTUITUPOBAHUS

oOnactu

[TonnepxuBaemMbie
MaTepuabl

JepeBo, 6amMOyK, KOXa,
TKaHb, Oymara,
HENPO3pavHbIN aKpHl,
aQHOJIMPOBAHHBIH
AJIFOMUHUMN

O0ycnoBieHO
BO3MOYKHOCTBIO PaCIIMPEHUS
byHKIMOHATA
pPOOOTOTEXHUYECKOM
wiatrpopMsl B
OBICTPOTO
IPOTOTUITUPOBAHHUSI

oOnactu

3anMTHRIE OUKHU

O0ycnoBieHO
BO3MOKHOCTBIO PACIIUPEHUS

byHKIMOHATA
pPOOOTOTEXHUYECKOM




n/n

HaunmenoBanue
XapaKTePUCTUKH

3HayeHune
XapaKTePUCTHKHU

Enx.

H3M.

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX
XapaKTEePUCTHK

mwiarpopmel B obnactu
ObICTPOTO
HPOTOTUIIUPOBAHUS

Ilnactuna u3
nepeBa

O06ycnoBneHo
BO3MO>KHOCTBIO PaCIIUPEHUS
(dyHKIMOHaIa
pOOOTOTEXHUUECKOM
wiathopMel B
ObICTpOrO
POTOTHITHPOBAHUS

oOnactu

Pa3zmep mmactun
JxIIxB, Mmm

140x100x4

OO06ycnoBneHo
BO3MO’KHOCTBIO PaCIIUPEHUS
¢dyHKIMOHaNIa
POOOTOTEXHUUECKOU
mwiargopmsl B
OBICTPOTO
POTOTHITHPOBAHUS

oOactu

Hacanka mis 3D
IIcyaTu

Hanuuue

O06ycnoBneHo
BO3MOJKHOCTBIO PaCIIUPEHUS
¢dbyHKIMOHATa
POOOTOTEXHUUECKOU
miathopmMel B
OBICTPOTO
MPOTOTUITUPOBAHUS

oOnactu

DKCTpyAep

OO06ycnoBieHo
BO3MOJKHOCTBIO PaCIIUPEHUS
dbyHKIIMOHAIA
POOOTOTEXHUUECKOU
miathopmMel B
OBICTPOTO
IPOTOTHITHPOBAHUS

oOactu

Pe3epBHoe COIIIIO

OO06ycnmoBieHO
BO3MOJKHOCTBIO PACIIUPEHUS
dbyHKIIMOHAA
POOOTOTEXHUYECKOH
miathopmMel B
OBICTPOTO
IPOTOTHUITHPOBAHUS

oOnactu

Komriext

JepIKaTens
KaTyIIKU C
IUIACTUKOM

OO0ycnoBieHO
BO3MOYKHOCTBIO PaCIIMPEHUS
byHKIMOHATA
pPOOOTOTEXHUYECKOM
wiatpopmMsl B
OBICTPOTO
IPOTOTHUIIMPOBAHUS

oOnactu

Haxkneiika mis
cToJia

O0ycnoBieHo
BO3MO>KHOCTBIO PaCIIUPEHUS
dbyHKIMOHATA

pPOOOTOTEXHUYECKOM
wiatrpopmel B obnacTH
OBICTPOTO

MMPOTOTUTTMPOBAHUA




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK

O0beM nevatu 150x150x220 MM | OGycnoBieHO

JxIIxB BO3MOXXHOCTBIO PACILIUPEHUSA
dbyHKIHMOHATA
pOOOTOTEXHUUECKOM
mwiaropmel B obnactu
ObICTpOrO
POTOTUITHPOBAHHUS

Paspemienwne cros 0,1 MM | OOycIoBICHO

rnevyaTu HE00X0IMMOCTBIO
OpraHu3aluu pabouero
mpoiiecca 00yueHus u
TOYHOCTH BBITIOJTHSICMBIX
GyHKIMI.

[TonnepxuBaeMbie PLA, ABS, yrinepoaHoe O06ycnoBneHo

MaTepHabl BOJIOKHO BO3MO’KHOCTBIO PaCIIUPEHUS
dbyHKIMOHAaTa
POOOTOTEXHUUECKOU
miathopmMel B oOjactu
OBICTPOTO
MIPOTOTHITHPOBAHHUS

Juamerp coruia 0,4 MM | OOycIioBICHO
HE00XOIUMOCTBIO
OopraHu3aIun pabouero
mpoiiecca 00yueHUs u
TOYHOCTH BBITNOJIHSIEMBIX
GYHKITUH.

MaxkcumanbHas 150 MM/c | OOyCIIOBICHO

CKOPOCTH HE00X0INMMOCTBIO

nepeMeneHus OpraHu3anuu paboyero

coria nporecca o0yueHus u
TOYHOCTH BBITIOJTHSIEMbBIX
GYHKITUH.

Tumn skcTpynepa MonynbHbIH OO06ycnoBneHO
BO3MOYHOCTBIO PACUIMPEHUs
dbyHKIIMOHATa
POOOTOTEXHUYECKOM
miathopMel B oOjactu
OBICTPOTO
MPOTOTUITUPOBAHUS

Cron g neyatu Hannuue O0ycnoBieHO
BO3MO’KHOCTBIO PaCIIUPEHUS
byHKIMOHATA
pPOOOTOTEXHUYECKOM
wiatpopmMel B o0nacTH
OBICTPOTO
MPOTOTUITUPOBAHUS

Marepuai cromna Crekiio OO6ycnoBieHO
BO3MO>KHOCTBIO PaCIIUPEHUS
byHKIMOHATA
pPOOOTOTEXHUYECKOM
wiatrpopmel B obnacTH

OBICTPOTO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
MPOTOTUITHUPOBAHUS
Pazmep crona JIxII 150x150 MM | OGycnoBieHO
BO3MOYKHOCTBIO PACIIHUPEHUS
¢yHKLIMOHaIa
POOOTOTEXHUUECKOM
mwiarhopmel B obnactu
ObICTpOTO
MPOTOTUITHPOBAHUS
Hepxarens Hannune Hns KOHKpPETH3alun
KaTYIIKA C (G YHKIIMOHATBHBIX
IUTACTUKOM BO3MOKHOCTEU 51
obecrieueHUs BO3MOXKHOCTH
pacmupenuss  ¢QyHKIMOHaIa
Habopa
Marepuan Oprcrexio, MeTat Jst KOHKPETHU3aINU
(GyHKIIMOHATBHBIX
BO3MOYKHOCTEN 5
obecrieueHUsT BO3MOXKHOCTH
pacimidpeHuss  (QyHKUHOHaNa
Habopa
KommuectBo 16 Hr. | dost KOHKPETU3aIUH
3JIEMEHTOB (GyHKIMOHATBHBIX
nepKaTens BO3MOYXHOCTEH u
obecrie4eHuss BO3MOXKHOCTHU
pacmpenuss  QyHKIIMOHAIA
Habopa
Pa3mep Hakneliku 150x150 MM | s KOHKPETH3aIluN
s ctona JIxIII (G YHKITMOHATBHBIX
BO3MOYKHOCTEH u
obecriedeHHs BO3MOXKHOCTHU
pacuidpeHuss  (QyHKUIHOHANA
Habopa
Marepuain TepmoycToitunBas Oymara Jost KOHKpETU3aLUU
HaKJICHKN (GyHKIMOHATBHBIX
BO3MOYKHOCTEH u
obecriedeHns BO3MOXKHOCTHU
pacuidpeHuss  QyHKIHOHANA
Habopa
[TneBMaTHueckas Hannuue O0ycnoBiieHo
Hacajka HE0OX0IMMOCTBIO
OpraHu3anuu paboyero
nporecca 00yueHus "
pacupeHus CITUCKa
BBITIOJTHSAEMBIX (DYHKIIMIA
ITpucocka 3 It. | ObycnoBieHO
HE0OX0IMMOCTHIO
OpraHu3anuu paboyero
nporecca 00yueHus "
paciupeHus CITUCKa
BBITIONTHSEMBIX (PYHKIIUN
Marepuan Cunukon OO6ycnoBieHO

He00X0AUMOCTBIO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJTHUTEIBHBIX
XapaKTEPUCTUK

OpraHu3auu pabouero
npoiiecca 00yueHus u
pacuIpeHust CHHCKa
BBITIOJTHAEMBIX (DYHKITHIA

JlnameTp npucoCcKu 10 MM | OOycnoBieHO

tun 1 HE00X0IMMOCTBIO
OpraHu3anuu pabouero
npoiiecca 00yueHus u
pacuupeHus CIIHCKa
BBITIOJTHAEMBIX (DYHKIIMN

JlnameTp npucoCKu 15 MM | OOycnoBieHO

THI 2 HE00X0IUMOCTBIO
OpraHu3aluu pabouero
mpoiiecca 00yueHus u
pacuupeHus CIIHICKa
BBITIOJTHAEMBIX (DYHKIIHIHA

JlmaMeTp mpruCcOCKH 30 MM | OOycioBieHO

THI 3 HE00X0IMMOCTBIO
OpraHu3anuu paboyero
mpoiiecca 00yueHus u
pacuIpeHust CIIFICKa
BBINIOJTHSAEMBIX (QYHKUINN

Msrkuii 3axBaT 3 [lIr. | OGycnoBieHo
HE00X0IUMOCTBIO
opraHu3aIun pabouero
mpoiiecca 00yueHus u
pacupeHus CIIUCKa
BBITIOJTHSAEMBIX QYHKUINN

Marepuain Pe3una OO06ycnmoBneHO
He00X0IUMOCTBIO
OpraHu3anuu pabouero
nporecca o0yueHus u
paciupeHus CIIUCKa
BBITIOJTHSEMBIX QYHKUIUN

Pasmepnr [xI11xB 40x15x10 MM | OOycnoBiIeHO
HE0OX0IMMOCTBIO
OpraHu3anuu pabouyero
mporecca o0yueHus u
pacupeHus CITUCKa
BBITIOJTHSAEMBIX (PYHKUINN

Kommuiekt Tpy6ok Hannune OO0ycnoBieHO
HE00XO0IUMOCTBIO
OpraHu3aIuu pabouero
nporecca 00yueHus "
pacuIpeHus CIHCKa
BBINOJIHAEMBIX QyHKIMH

Marepuan Cunukon OO6ycnoBieHO
HE00X0IUMOCTBIO
OpraHu3aIuu pabouero
nporecca o0yueHus "
pacuIpeHus CIHCKa

BBINOJIHAEMBIX (DYHKIMH




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/0 | XapaKTepUCTUKU XapaKTePUCTUKH U3M. JIOTIOJIHUTEIBHBIX
XapaKTEPUCTUK
Kommiekr Hanuuue O06ycnoBneHo
MIEPEXOHUKOB HE00XO0IUMOCTHIO
TpyOOK OpraHu3aIuu pabouero
npoiiecca 00yueHus u
pacuupeHus CIIHCKa
BBITIOJTHSAEMBIX ()yHKITHIA
Marepuan [Tnactux O0ycnoBIIeHO
HE00X0IMMOCTBIO
OpraHu3aluu paboyero
npoiiecca 00yueHus u
pacuupeHus CIIMICKa
BBITIOJTHSAEMBIX (PYHKIIAN
[Tocanounsrii 5) MM | OOycnoBieHo
TUaMeTp HE00X0IUMOCTBIO
OpraHu3aluu pabouero
mpoiiecca 00yueHus u
pacuIpeHust CIIFICKa
BBITIOJTHSAEMBIX ()yHKITHIA
PazBerBuTENH M5 Hanmnumne O06ycnoBneHo
TpyOOK HE00X0IMMOCTBIO
OpraHu3aluu pabouero
mpoiiecca 00yueHus u
pacuIpeHust CIIHMICKa
BBITIOJTHSAEMBIX (DYHKIIHIA
Marepuain [TnacTuk OO06ycnoBieHo
HE00X0INMMOCTBIO
OopraHu3aIun pabouero
mpoiiecca 00yueHus u
pacuIpeHust CIHCKa
BBITIOJTHAEMBIX (DYHKIIMH
BakyymHbIii 2 Ilt. | ObycnoBiaeHO
KOMIIPECCOp HEO0XOIUMOCTBIO
OpraHu3aIuu pabouero
nporiecca oOyueHwUsI u
pacuIpeHust CIHCKa
BBITOJTHSIEMBIX (DYHKITHI
Kommpeccop Tunt 1 | Kou-Bo 1 r. | ObycnoBueHO
UCIIOJIHE B HEO0XO0IMMOCTBIO
HUC METAJUTNIECKO OpraHu3anuu pabouero
M KopIyce mporecca o0yueHwUsI u
pacupeHus CITUCKa
BBITIONTHSAEMBIX (PYHKINN
Kommpeccop Tur 2 | Kou-Bo 1 It. | O6ycnoBieHO
UCTIOJIHE B HE00XO0IUMOCTBIO
HUE TUIACTMACCOBO OpraHu3auu pabouero
M KopIyce npoiiecca 00yueHus u
pacuupeHus CITUCKa
BBITIOJTHSAEMBIX (YHKIIHIA
Pabouee 12 B O0ycnoBieHO
HanpsHKeHHe HE00X0IUMOCTBIO
OpraHu3anuu pabouero

nporuecca 00yueHHs "




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTEePUCTUKHU XapaKTEPUCTUKHU U3M. JIOTIOJITHUTEITbHBIX
XapaKTEPUCTHUK
pacUIMpeHust CIIMCKa
BBITIOJTHSAEMBIX (PYHKIIUN
Pazmepnr IxI11xB 100x70x51 MM | OOyclioBIIEHO
HE00X0IMMOCTBIO
OpraHu3aluu paboyero
mpoiiecca 00yueHus u
pacumpeHus CITHMCKa
BBITIOJTHSAEMBIX (PYHKIIAN
Kommnexr mis 1 komn | Jlist KOHKPETHU3ALNHU
CO3/IaHUsA JEKT | (PYHKIIMOHATHHBIX
JOTIOJTHUTETBHBIX BO3MOJKHOCTEH u
MOTyJei obecrieueHus BO3MOXKHOCTH
pacmupenuss  ¢QyHKIMOHaIa
Habopa
[TonnepxuBaemplie JIa3€pHBIN MOIYNb Hns KOHKPETHU3ALNU
THIIBI CO3/1aBAEMBIX | IOBBIIIEHHOW MOIIIHOCTH (YHKIIMOHATBHBIX
MOZyJIen MOTOPHBIN 3aXBaT BO3MOXHOCTEN u
obecrieueHUsT BO3MOXKHOCTH
pacimidpeHuss  (QyHKUHOHAala
Habopa
CocTaB KOMIUIEKTa | KOMMYTaIMO 1 wt. | s KOHKpETHU3aUH
JUTSL CO3TIaHUs HHas  IUIata (GyHKIMOHATBHBIX
JIOTTOTHUTEIBHBIX USB Type-C BO3MOYKHOCTEH u
Momynen IJIACTUKOBBI 1 mr. | obecrieueHUus: BO3MOKHOCTH
W aganrtep pacmipeHuss  (QyHKUHOHANa
TUTST ocH Habopa
MaHUITYJISTO
pa c
pazpeMoM
TUIS
MOJIKITFOUEHHU
sl K poOoTy-
MaHUIYJISITO
Py
KOMILJIEKT 1 IIT.
BUHTOB
[TognepxuBaemblie Arduino Jns npumMeneHuss Haubojee
THUIIbI BHEITHUX Raspberry Pi paclpoCTpaHEHHBIX  THUIIOB
KOHTPOJICPOB OpenMV Cam KOHTPOJLJIEPOB
Bo3moxHOCTB TpaHCIIOPTEp | HaIUYHe Jnst KOHKpETH3alluu
MO IKITFOUEHUS a (byHKIIMOHATBHBIX
JOINOJHUTENBHBIX | pelibca IS BO3MOKHOCTEMN u
YCTPOMCTB nepeMeIleHN obecriedeHns BO3MOXKHOCTHU
s poboTa pacuiperuss  QyHKIHOHANA
yJbTa Habopa
yIIpaBJICHUS
TUTIA
IDKOUCTHK
KaMephl
MAaITMHHOTO
3peHUs
ONTUYECKOTO




No Haumenopanue 3HadecHUE En. O00CHOBaHNE BKIIFOUCHHUS
n/n XapaKTEePUCTUKHU XapaKTEPUCTUKHU H3M. JIOTIOJIHUTEIIEHBIX
XapaKTEPUCTHUK
JlaTarKa
MOTyJIst
0ecIpoOBOTHO
ro JIOCTyTIa
Pamuyc paboueii 350 MM | s obecrieueHus
30HHI (0€3 ydera BBIIIOJTHCHUST MaKCHMAJIBHOTO
HaBECHOI'O Kpyra 3aja4
WHCTPYMEHTA U
YETBEPTOMN OCH)
Bo3MoxkxHOCTE Hannune Jlost KOHKPETHU3ALNU
ABTOHOMHO (G YHKIIMOHATBHBIX
paboThHl U BO3MOKHOCTEU 51
BHEIIIHETO oOecreueHHsT BO3MOIKHOCTHU
yIpaBICHUS pacmuperust  QyHKIHOHAIA
Habopa
COBMECTHMOCTH CO cpenoit Hammuame Heo0Oxoanmo IS
YIPABJISIIOIIETO MpOTpaMMHUP COBMECTUMOCTH C
KOHTpOJIJIEpa OBaHUs coBpemeHHbIM [10
Arduino
CO cpenoit
MpOTpaMMHUP
OBaHUS
Scratch,
CoBMECTUMOCTD C SI3BIKOM Hanmune
YIPABJISIIOIIETO MIPOTpaMMHUP
KOHTpoJIepa oBanus C
C SI3BIKOM
porpaMmMup
OBaHUS
Python

(DYHKI_[I/IOH&]'II)HI)IC BO3MOXHOCTH:

OOecneueHue
MMOBOPOTA 10
MIEPBBIM TPEM OCSIM
B 33/IaHHBIN yrou u
Ha 3aJJaHHBIN YTOJI,
MTOBOPOT I10
YETBEPTOH OCH Ha
3aJlaHHBIN YTOJI,
JIBHKEHHE B
KoopauHatsl X, Y,
Z, nepemeleHue
Ha 3aJJaHHOE
paccTosiHue TIo
koopauHaTam X, Y,
Z, nepenayy
JTAHHBIX O TEKYIIEM
MIOJIOKEHHUH YTJIOB,
nepenavyy JaHHBIX
0 TEKYIIHX
KOOpJIHATaxX
WHCTPYMEHTA.

Hannune

st KOHKpPETH3allun
(G YHKIIMOHATBHBIX
BO3MOKHOCTEH n
oOecrieyeHHsT BO3MOIKHOCTHU
pacuidpeHuss  QyHKIHOHANA
Habopa




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTEePUCTUKHU XapaKTEPUCTUKHU U3M. JIOTIOJIHUTEITbHBIX
XapaKTEPUCTHUK
[Tonnepxka Hanmune Hns KOHKPETHU3aLUU
repeMeInieHus B (G YHKIIMOHATHHBIX
JIEKapTOBBIX BO3MOYKHOCTEU 5
KOOpAMHATaX U obecrieueHUsT BO3MOXKHOCTH
yriax moBopoTa pacuupenuss  QyHKIHMOHAA
oceil ¢ 3aJlaHHOM Habopa
CKOPOCTBIO U
YCKOpPEHUEM
Hanuune JBUKEHUE T10 TPACKTOPUU s KOHKpPETH3allun
obecrnieueHus JBIKEHUE T10 TIPSIMOMA (G YHKIIMOHATBHBIX
TUTIOB MEXTy IBYMSI TOUKaMHU BO3MOJKHOCTEHN u
HepeMeHleHI/II\/'I B ICpEeHpPhIrMBaHUC U3 obOecrieueHums BO3MOXHOCTHU
ACKAPTOBBIX TOYKH U TOUKY (nepeHoc pacInpCHUA q)yHKHI/IOHaIIa
KOOpJAMHATAX 00BeKTa) Habopa
4 Hutepdeiicet SPI, 12C, TTL, PWM KTPY 32.99.53.130-
00000289
Haznauenue [Ipenna3nauen IS O06ycnoBneHo
H3yUYEHUS HE00X0IMMOCTBIO
POOOTOTEXHHUYECKIX OopraHu3aIun pabouero
TEXHOJIOTUH, OCHOB nporuecca 00y4eHus
MH(POPMAITMOHHBIX
TEXHOJIOT U1 u
TEXHOJIOT Ul
MPOMBIIUIEHHO N
aBTOMAaTH3aluH, a TaKkKe
TEXHOJIOT Ul
MIPOTOTUITUPOBAHUSA u
aJIUTUBHOTO
IIPOU3BOJICTBA
CocraB komiuiekta: | UHTeIIeKTyalibHbIE OO06ycnoBieHO
CEpPBOMOJIYJIH, HE00X0IMMOCTBIO
POOOTOTEXHUYECKUI OpraHu3anuu paboyero
KOHTPOJIJIEP MOIYJIbHOTO npoiecca o0yueHus u
TUIIA, pacIIMpeHust KOJINYECTBO
BBIYMCIIUTENIbHBIA MOJYJIb cobupaemMbIx  Mozene u
co BCTPOECHHBIM BBITIOJTHSIEMBIX (DYHKIIMIA
MUKPOKOHTPOJIIIEPOM,
MOYJb TEXHUYECKOTO
3peHus,
KOMILJIEKT
KOHCTPYKTHBHBIX
3JIEMEHTOB M3 MeTaia
s cOOpKM  MOJenu
MaHHUITYJISITOPOB,
KOMIUIEKT 3JIEMEHTOB IS
cOopkH BaKyyMHOTO
3axBara,
1J1aTa paclIupeHust
WnTtepoeiic UART s obecnieuenust Hambosee
HIMPOKOTO (PYHKIIMOHAIIA
NHrennexTyalbHbl 6 Ir. | Jna KOHKpETHU3alUH




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
i1 cepBOMO1YJIb (GYHKIMOHATBHBIX
BO3MOYKHOCTEU 51
obecrieueHus BO3MO>KHOCTH
pacmupeHuss  QyHKIMOHaNa
Habopa
WuTerpupoBanHas Hanuuue O0ycnoBIIeHO
cucrema HEO0OXOUMOCTHIO
yIpaBieHUs OpraHu3anuu pabouyero
npoiiecca 00yueHus u
pacIIIpEeHUTO KOJIMYECTBA
BBITIOJTHSAEMBIX (PYHKIIAN
OyHKIMSA Hannune Jlost KOHKPETHU3ALNU
00BbeAMHEHUS (yHKIIMOHATBHBIX
CEpPBOMOIYJIEH MO BO3MOKHOCTEU 51
MOCJIeIOBATEIILHOM oOecriedeHns  BO3MOXKHOCTHU
y uHTEpdeicy pacimidpeHuss  (QyHKUHOHaNa
Habopa
Pabouce 8 B s oOecreueHust — IeNeH
HaIpsKEHHE 3HEProdPPeKTUBHOCTH u
CEPBOMOTYJISI 0€30MaCHOCTH IKCILTyaTaIlluu
MaxkcumansHasg 0,15 cex/6 | Jlus KOHKpETH3aIIH
CKOPOCTH 0° (G YHKITMOHATBHBIX
BpaIllCHUS BO3MOYKHOCTEH u
obecriedeHus BO3MOXKHOCTHU
pacmpenus  (QyHKIHOHAA
Habopa
PabGounii Tox 250 MA Jnst KOHKPETH3aIluN
CEpBOMOTyJIsI (GyHKIMOHATBHBIX
BO3MOYKHOCTEH u
obecrie4eHuss BO3MOXKHOCTHU
pacuidpenust  QyHKUIHOHAIA
Habopa
MaxkcuMaJIbHBIN 20 kr*em | Jlus KOHKPETH3aIlun
KpYTALIUI MOMEHT (byHKIMOHATBHBIX
BO3MOYKHOCTEH u
obecriedeHnss BO3MOXKHOCTHU
pacmidpenust  QyHKUIHOHANIA
Habopa
VYrois noBopora 220 rpany | Hns KOHKPETH3allu1
c (GyHKIIMOHATBHBIX
BO3MOYKHOCTEU 51
obecriedeHns BO3MOXKHOCTHU
pacuiperuss  QyHKIHOHANA
Habopa
Pazmep (IxI1IxB) 40x20x40 MM Hns KOHKpPETHU3aLuu
(G yHKIIMOHATBHBIX
BO3MOYKHOCTEU 51
obecrie4eHuss BO3MOXKHOCTHU
pacuiperus  QyHKIHOHANA
Habopa
PobGoToTexHnueCKn 1 HIt. | O6ycnoBieHO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK

1l KOHTpOJLIED HE00X0IUMOCTBIO

MOYJIBHOTO TUTIA OpraHu3anuu paboyero

Ha Oaze nporiecca o0OyueHwus u

OJTHOTUIATHOTO pacimpeHus KOJIMYECTBO

KOMITBIOTEpa cobupaemMbIX  MoJelned U
BBITIOJTHSEMBIX ()yHKITHIA

OnepannoHHast HaJIMuyue O0ycnoBIeHO

cucrema HE0OXOUMOCTHIO
obecrieueHns COBMECTUMOCTH
JAHHOTO  O0OpyIOBaHHUS C
IpYrum 000pyioBaHNEM
3aka3zunka

Bo3MoxxHOCTB C MOMOMIBIO TIJIATHI O06ycnoBneHo

00BbETMHEHHUSI C pacuupeHus HE0OXOJUMOCTHIO

nepudepruiHbIM OpraHu3aIuu paboyero

KOHTPOJUIEPOM mporecca o0ydueHus "
BBITIOJTHAEMBIX ()yHKITHIA

Kommuectso sinep 4 Ir. | KTPY 32.99.53.130-

mporeccopa 00000289

TakToBast yactoTta 14 [T | OGycrnoBieno

spa HE00X0IMMOCTBIO
OopraHu3aIun pabouero
mpoiiecca 00yueHus u
YBEITUYCHUIO
BBIUMCIIATEITBHBIX
BO3MOKHOCTEH KOMIIJIEKTA.

O0beMm 4 ['6 | OGycioBieHO

OTIEPATHBHOM HE00XOINUMOCTBIO

naMsITH OpraHu3aIuu pabouero
nporiecca oOyueHwUsI u
YBEITUYCHUIO
BBIUMCIIATEIBHBIX
BO3MOJKHOCTEH KOMILICKTA.

Hudposbie u Hanmnuue OO06ycnoBeHO

AHAJIOTOBBIE TIOPTHI HEO0XOIUMOCTBIO

JUTSL TIO IKJTFOUCHUST OpraHu3aIuu pabouero

BHEIIHUX npoiiecca o0yueHwUsI u

YCTPOMCTB YBEIUYCHUIO  BBITIOJHICMBIX
byHKIHIA.

[TonnepxuBaemblie C/C++, Python O0ycnoBiieHo

SI3BIKH HE0OX0IMMOCTHIO

MPOrpaMMUpPOBAaHU OpraHu3anuu paboyero

o npoiiecca 00yueHus U
YBEJIMYEHUIO  BBIMOJIHAEMBIX
byHKIMIA.

BerpoenHas Hamnune OO0ycnoBieHO

rpapuueckas HE00X0IUMOCTBIO

cucTema ¢ OpraHu3anuu paboyero

MOJIEPIKKOM mporecca o0yueHus u

TEXHOJIOT I VBEJIMYEHUIO  BBIMOIHIEMBIX

OpenGL byHKIMA.

[Toxnep>xuBaeMblie Arduino IDE, ROS CB000OHO




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK

MIPOrpaMMHEIE pacrpocTpaHsieMble  CpEeIbl.

cpelibl OO06ycnoBneHo
HE00X0IMMOCTBIO
OpraHu3anuu pabouero
npoiiecca 00yueHus u
YBEJIIMYCHUIO  BBIMTOJIHAEMBIX
(GyHKIMI.

BrrunciaurenbHbIif 1 [lIr. | OGycnoBieno

MOJYJIb CO HE00X0IMMOCTBIO

BCTPOEHHBIM OopraHu3aIun pabouero

MUKPOKOHTPOJLIEP nporiecca oOyueHwms "

oM YBEIIMYCHUTO
BBIYHCITUTEIEHBIX
BO3MOXHOCTEW KOMIJIEKTA.

Berpoennbie o4 r. | O0ycnoBieHo

1M (poBbIE TOPTHI HE00X0IMMOCTBIO
OpraHu3anuu pabouero
mpoiiecca 00yueHus u
YBEITUYCHUIO KOJINYECTBA
BBITIOJTHAEMBIX (YHKIIHH.

Berpoennsie 16 IT. | ObycmoBieHO

aHaJIOTOBbIE TIOPTHI HE00X0IMMOCTBIO
OopraHu3aIun pabouero
mpoiiecca 00yueHUs u
YBEJINYECHHUIO KOJIMYECTBA
BBITIOJTHSAEMBIX (DYHKIIUH.

Mo aymnu Bluetooth HIt. | O6ycmoBieHo

0ecrpoBOIHOM WiFi IIIT. | HeOOXOOUMOCTEIO

CBSI3U OpraHu3aIuu paboyero
nporecca o0yueHus u
YBEJIUYECHHUIO KOJIMYECTBA
BBITIOJTHSIEMBIX (DYHKIIUH.

Bo3moxHOCTH Hannune OO06ycnoBneHO

pa3paboTKu cMapT- HE00X0IMMOCTBIO

YCTPOMCTB B 1O OpraHu3anuu pabouyero

HaIPaBJICHUIO mporecca o0yueHus u

«HTepHeT Bemen» YBEJIUYECHHUIO KOJIMYECTBA
BBITIOJTHSIEMBIX (DYHKIIUH.

CoBMecTUMOCTSD ¢ Hannuue O0ycnoBiieHo

nepudepuiiHbIMU HEO0OXOMMOCTHIO

IaTaMu Jyis OpraHu3anuu paboyero

MOAKITIOUEHUS K npoiiecca 00yueHus U

cetu Ethernet u YBEJIUYEHHUIO KOJIMYECTBA

MOAKITIOUEHUS BBITIONTHSEMBIX (PYHKIIUH.

BHELIHEH CUIJIOBOU

Harpy3Ku

Monynb 1 . | O6ycnoBiaeHO

TEXHUYECKOTO HE00X0IUMOCTBIO

3peHust OpraHu3anuu paboyero
nporecca 00yueHus "
YBEJIUYECHHUIO KOJIMYECTBA

BBINOJIHAEMBIX (DYHKIUH.




Ne HaumenoBanue 3HaueHue En. O6ocHOBaHUE BKITIOYEHUS
/i XapaKTePUCTUKHU XapaKTePUCTHKHU U3M. JOTIOTHUTEITBHBIX
XapaKTEePUCTHK
Hcnonnenune [IpencraBuser co0oit O0ycnoBIEeHO
MOIYJIS ycTpoiictBO  Ha  0Oase HE00X0IMMOCTBIO
TEXHUYECKOTO BBIYHCIIUTEIBHOTO OpraHu3auu pabouero
3peHHS MHUKPOKOHTPOJIIEPA " nporiecca oOyueHwHs u
UHTETPUPOBAHHOM YBEITUYCHUIO KOJINYECTBA
KaMephl, BBITIOJTHSAEMBIX (YHKIIHH.
obecrieunBaroliee
pacro3HaBaHue
MPOCTEUIINX
n300pakeHU Ha MOJTyJie
328  Cc4eT COOCTBEHHBIX
BBIYHCITUTEIBHBIX
BO3MOYKHOCTEH
Bo3MoxxHOCTB Hannune O06ycnoBneHo
OCYIIECTBIISTh HE00XO0IUMOCTHIO
HACTPOHKY OpraHu3aluu pabouero
AKCTIO3HIINH, nporiecca oOyueHwHsI "
6anaHca Oenoro, YBEJINYEHHUIO KOJIMYECTBA
HSV u RGB BBITIOJTHSAEMBIX (PYHKIIUH.
COCTaBJISFOIIHX,
TUTOTIA A
00HapyXKHUBaeMOn
obnactu
M300paKeHMS,
OKpPYTJIOCTU
0OHapyXHUBaeMon
obnactu
M300paKeHMUS,
MOJIO)KEHHE
0oOHapyKMBaeMbIX
obnacreii
OTHOCHUTEJILHO JIPYT
Apyra
Bcerpoennbie Hannune O06ycnoBneHo
AJITOPUTMBI HE0OX0IMMOCTBIO
TPEKUHTA I10 [[BETY, OpraHu3anuu pabouyero
TPEKUHT MapKEpOB, mporecca o0yueHus u
pacrno3HaBaHUs YBEJIUYECHHUIO KOJIMYECTBA

JIMII, O6H8py>KCHI/IH
U ACKOIUPOBAHHUC

BBITIOJTHSAEMBIX (PYHKIIUH.

QR-kona,

oOHapyXeHus

JTMHAA

Bcerpoennbie SPI, UART, I12C, TTL, O0ycnoBieHo

uHTep ek CAN HE00XO0IUMOCTBIO
OpraHHu3anuH pabouero
nporecca 00yueHus "
YBEITUYEHUIO KOJINYeCTBA
BBITOJTHAEMBIX (DYHKITHIA.

Kommnekr Hanuuue O0ycnoBieHO

KOHCTPYKTHBHBIX HE00XO0IUMOCTBIO

HJIEMEHTOB U3 OpraHu3auu pabouero




No Haumenopanue 3HadecHUE En. O00CHOBaHNE BKIIFOUCHHUS
n/n XapaKTePUCTUKHU XapaKTePUCTHKHU H3M. JIOMOIHUTEIBHBIX
XapaKTEePUCTHK

MeTalia s mporecca o0ydeHus u

cOOpKHU Moenei YBEJIIMYCHHUIO KOJINYECTBa

MaHUITYJISATOpa BBITIOJTHSEMBIX (DYHKITHHA.

Komrmiexr Hannuune O06ycnoBneHo

3JIEMEHTOB JIJIs1 HEO0XO0MMOCTBIO

cObopku OpraHu3aIuu pabodero

BAaKyyMHOTO nporecca 00yueHus u

3axBaTa YBEIIMYCHHUIO KOJINYEeCTBa
BBITIOJTHSAEMBIX (DYHKITHH.

[Inara pacuupenus 1 r. | O0ycnoBieHo
HE00X0IUMOCTBIO
OpraHu3aluu pabouero
mpoiiecca 00yueHus u
YBEIIMYCHUTO KOJINYECTBa
BBITIOJTHSAEMBIX (DYHKITHH.

Ha3znauenne JIns1 BBIUUCIIUTEIBHOTO O06ycnoBneHo

MOTyJIst HE00X0IMMOCTBIO

OpraHu3aluu pabouero
mpoiiecca 00yueHus u
YBEIIMYCHUIO KOJINYECTBa
BBITIOJTHAEMBIX (DYHKITHH.

Caot turr 1 misg 3 [lIt. | OGycnoBieHo

OeCTPOBOTHBIX HE00X0INMOCTBIO

MOTyJei OopraHu3aIun pabouero
mpoiiecca 00yueHUs u
YBEITUYCHHIO KOJIMYECTBA
BBITIOJTHAEMBIX ()YHKITUH.

Cror tam 2 microSD OO0ycoBIeHO
He00X0IUMOCTBIO
OopraHu3aIun pabouero
npoiiecca 00yueHUs H
YBEITUYCHHIO KOJIMYECTBA
BBITIOJTHAEMBIX (DYHKIIHA.

KonTposep 1 lr. | Hns KOHKpETHU3aLUU

MOTOPOB (byHKIMOHATBHBIX
BO3MOKHOCTEH H
oOecreyeHHnsT BO3MOKHOCTHU
pacmidpenust  QyHKUIHOHANIA
Habopa

MaxkcumainsHoe 12 B Hns KOHKPETH3allu1

BXOJIHOE (GyHKIIMOHATBHBIX

HampsoKeHUe BO3MOXKHOCTEH u
oOecrieyeHUs BO3MOXKHOCTH
pacuiperuss  QyHKIHOHANA
Habopa

MaxkcuManbHBIN 2 A JLmst KOHKpETHU3aLuu

BBIXOJHOH TOK (G yHKIIMOHATBHBIX
BO3MOJKHOCTEH Hu
oOecrieuyeHHs BO3MOIKHOCTH
pacuiperus  QyHKIHOHANA
Habopa

[MopT nnst 20 . Js KOHKpETH3alun




n/n

HaunmenoBanue
XapaKTePUCTUKH

3HayeHune
XapaKTePUCTHKHU

Enx.
HA3M.

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX
XapaKTEePUCTHK

IO AKJIIOUEHUS
BHCITHUX
YCTPOMCTB

(GYHKIMOHATBHBIX
BO3MOKHOCTEN 51
obecrieueHuss  BO3MOYKHOCTHU
pacmupeHuss  QyHKIMOHaNa
Habopa

dpoBoi

14

Hna KOHKpPETH3alun
(yHKLIMOHAIBHBIX
BO3MOKHOCTEN u
obecrieyeHus BO3MOYKHOCTHU
pacmupenuss  ¢QyHKIMOHaIa
Habopa

aHaAJIOTOBBIH

Hns KOHKpPETH3alun
(yHKIIMOHATBHBIX
BO3MOKHOCTEN u
obecrieyeHuss  BO3MOKHOCTHU
pacmiipeHuss  GyHKIMOHaIa
Habopa

Pasznem miis
IO IKJTFOUEHUE
[IarOBBIX MOTOPOB

s KOHKPETH3alnn
(GyHKIMOHATBHBIX
BO3MOKHOCTEN 5
obecriedeHus BO3MOXKHOCTHU
pacmpenus  (QyHKIHOHAJA
Habopa

BceTrpoennbie
nHTEepherchl

USB, TTL, Xbee

Jost KOHKpETHU3alUU
(G YHKITMOHATBHBIX
BO3MO>KHOCTEH u
oOecrieyeHns BO3MOYKHOCTH
pacmpenus  (QyHKIHOHAA
Habopa

O6bem ¢udm-
naMsITH

32

K6

st KOHKPETH3allun
(G YHKIIMOHATBHBIX
BO3MOKHOCTEH n
oOecrieyeHHsT BO3MOIKHOCTHU
pacmupenus  (QyHKIHOHAJA
Habopa

TakToBas yacToTa

16

MI'n

Hns KOHKPETH3allu1
(byHKIMOHATBHBIX
BO3MOKHOCTEH H
oOecrneyeHns] BO3MOKHOCTHU
pacmidpenust  QyHKUIHOHAA
Habopa

Pazmep (IxI1IxB)

80x55x16

MM

s KOHKPETHU3aIUH
(GYHKITMOHATBHBIX
BO3MOYKHOCTEH u
obecrneyeHns] BO3MOKHOCTHU
pacuipenus  (QyHKIMOHAIA
Habopa

Ha6op 6ubnuorex
TPEXMEPHBIX
MoOJeNen s
MPOTOTUIIUPOBAHUSA
MoJenen

Hamnune

O0ycnoBieHO
HEO00XO0IMMOCTBIO
OpraHu3aIuu
npoiiecca
YBEIUYCHUIO

pabouero
o0yueHus u
KOJINYECTBA




n/n

HaunmenoBanue
XapaKTePUCTUKH

3HayeHune
XapaKTePUCTHKHU

Enx.

H3M.

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX
XapaKTEePUCTHK

MOOHIBHBIX U
MaHUTYJSIITAOHHBIX
po6oTOB
Pa3IMYHOTO THTIA

BBITIOJTHAEMBIX (DYHKIUH.

NHcTpykuun n
METOIMYCCKUE
YKa3aHHs 110
pa3paboTke
TPEXMEPHBIX
MoJenen
MOOMITBHBIX
po6OTOB,
MaHUTTYJSIITAOHHBIX
po6OTOB C
Pa3TMIHBIMU
THTIAMHU
KHHEMAaTHKH
(yrnoBas
KHHEMAaTHKa,
TUTOCKOTIApAJUIEIIHH
asi KHHEMaTHKa,
JenbTa-
KMHEMAaTHUKa,
SCARA unu
phIYaKHast
KMHEMAaTHUKa,
matdopma
Crroapra).

Hanuuune

O06ycnoBneHo
HE0OXOUMOCTHIO
OpraHu3aIuu
npoiiecca 00yueHus u
YBCINMYCHUIO KOJIM4YeCcTBa
BBITIOJIHSAEMBIX (PYHKIIHH.

pabouero

HNucTpykiuu no
MIPOEKTUPOBAHUIO
po6OTOB,
WHCTPYKIUU U
METOTUKH
OCYIIECTBIICHHS
WH)KEHEPHBIX
pacueToB npu
MPOEKTUPOBAHHUU
(pacueTsl Harpy3Kku
1 MOMEHTOB,
pacyeT MOIIHOCTH
MIPUBOJIOB, pacyeT
napaMeTpoB
KMHEMAaTHKH),
WHCTPYKIIUH TIO
pa3paboTke cucteM
yIIpaBIICHUS U
MIPOrPaMMHOTO
obecrnieveHus s
yIpaBJICHUS
poboTamu,
WHCTPYKIIUU U
METOIUKH TI0

Hannune

OO06ycnoBieHO
He00X0IUMOCTBIO
OpraHu3aIuu
mporecca o0y4eHus u
YBEIIMYCHHUIO KOJINYECTBa
BBITIOJTHAEMBIX (DYHKITHH.

pabouero




n/n

HaunmenoBanue
XapaKTePUCTUKH

Enx.
HA3M.

3HayeHune
XapaKTePUCTHKHU

O0o0cHOBaHME BKITIOUECHUS
JOIIOJIHUTCIIbHBIX

XapaKTCPUCTUK

pa3paboTke cucreM
yIIPaBIEHHUS C

3JEMEHTaMU
HCKYCCTBEHHOTO
HMHTEJUIEKTA U
MAIITMHHOTO
oOyueHust
ITpunoxxenue 4
Ne | HammenoBan
HanMenoBaHue XapaKTepUCTHKU 3HaueHUE XapaKTePUCTUKU
n/m He ToBapa
1. udporas | Tun nonp3oBarens OOyuarommuiics
Jaboparopus [IpeameTHas obmacts buomorus
1o GMOJIOTHH | OGeceunBaeT BbinosiHeHne | COOTBETCTBHUE
(yaeHudIecKas | yaGopatopubix paboT Mo GHONOTHH Ha
) ypOKax B OCHOBHOW INKOJIE W MPOEKTHO-
HUCCIIEIOBATEILCKON NEeITEIbHOCTH
«Apxumen» yaammxes
becnipoBoaHOM MYJIBTHIaTYUK no | 7

OMOJIOTHH, BCTPOSHHBIC TATIYNKHU, IIIT.

Tun gaT4uKoB

JlaT4uK OTHOCUTEIHLHOM BIAXKHOCTH

JlaTank OCBEIIEHHOCTH

Hatuuk ypoBas pH

JlaTuuk TemMIepatypsl HCCIEAYyEMO
Cpelibl

JlaTuuk yckopeHus

JlaTuuk Temreparypbl OKpYKaroliei
Cpelibl

Haruuk GPS
MynpTHIATYHK ocHaieH | CooTBeTCTBHE
JOMOJHUTEIbHBINA TopToM MINIDING mis
HOJKJIFOYEHUS BHEITHUX JTaTYHKOB
Bo3moxHOCTE MOAKIIOUEHHS JaT4ukoB | Hammume
CTOPOHHUX IPOU3BOIUTENICH
I"aGaputnbie pazmepsl kopmyca ([ x LI x | 88x64x29
B) mynbTHaaTInKa, MM
Kopmyc BBINOJIHEH U3 JIMTOTO IUIACTHKA
METOJIOM TOPSYEro JIUTHS MOJT TABICHHEM Cootsercrre
Hcnonp3oBanue neraneil, N3roToBICHHBIX
Ha yCTPONCTBAX TPEXMEPHOH mnevyaTu
(Haipl/lleep, 3D nlanTe;)LI) HE Cootsercrsie
JIOITyCKaeTCsl
O06bem BcTpoeHHOM namsaTi, MO 2
KonmdecTBo coxpaHeHHBIX pe3ynbratoB | 127

HSMepeHI/Iﬁ B MMaMATU MYJIbTUAATYHUKA BO
BpCM4A aBTOHOMHOM pa6OTBI, T

[lepenoc  coxpaHeHHBIX  pe3ynbTaroB | mo USB, mo Bluetooth
U3MEpEHUI Ha KOMITBIOTEP
Junana3on U3MEPEHUS natuuka | ot 0 no 100

OTHOCHUTEIbHOM BJIa’)KHOCTH, %




ToyHOCT,  JaTyMKa  OTHOCHUTEIBHOMH | 3,5
BIIaskHOCTH, %

Paspemenne marumka ortHOocutenbHOM | 0,1
BIaXHOCTH, %0

TounocTs maTurka ocBeleHHocTH, %0 +15
Pazpemienne naTymka oCBEIIEHHOCTH, JK | 1

Huanazon Nel uzmepenus garuvka ot 0 1o 1 000
OCBEILIEHHOCTH, JIK

Huamnazon Ne 2 m3mepeHus qaTdmka ot 0 10 20000

OCBEIIICHHOCTH, JIK

Huamazon Ne 3 u3amepeHust JaTauka
OCBEILIEHHOCTH, JIK

ot 0 1o 188000

Jnana3oH u3mMepeHus 1aTyuKa ypoBHS ot 0 o 14
pH, pH

TouHocTh naTunka ypoBHs pH, % +2
Paspemenne natunka yposus pH, pH 0,01

Jnana3oH nU3MepeHus 1aTyuKa
TEMIEpaTyphl ucciaenyemoin cpenpl, °C

ot -50 o +180

TounocTs maTumka, °C +2
Pazpemenne natunka, °C 0,1
[Tokazarenu natunka yckopenus Nel, g +2
[Tokazarenu narunka yckopeHust Ne2, g +4
[Toxazarenu gatunka yckopenus Ne3, ¢ 18
TounocTh gaTumka, % +3
Pa3zpemenne natunka, ¢ 0,01
JlnanaszoH n3MepeHusl TaTInuKa ot -20 mo +60
TeMIepaTypbl OKpyxxatoien cpenbl, °C

Tounocts gatunka, °C +1
Pazpemenne natunka, °C 0,1

GPS nmatymk BCTpOoCHHBIH Hamuune
Ka6ens muau USB coenuanTenbHbIA Haymune
3apsHoe ycrpoiicTBo ¢ resnom USB Hanmnume
USB amantep gnsa  OecnpoBomHoTro | 4.2

noaxroueHus Bluetooth, Bepcus

HOHOJ’IHI/ITCHBHHG MaTCpuraibl B
KOMIIJICKTE

CripaBOYHO-METOIMIECKUE
MaTepHal: KOJINYECTBO
NPEeCTaBICHHBIX pabot 1o
ouonoruu 30 mr.

O6beM coctaBiser 132 crpaHuilbl,
dbopmata A4.

[TporpamMmmuoe obecrieueHme

KpaTKOC PYKOBOACTBO I10O
SKCIUTyaTalluu: B IBETHOM
HUCITIOJIHCHUH

IInacTuKOBEIN KeWc,
o0ecrneynBaroNIuii BO3MOKHOCTE
XpaHEHUs U TPAHCIIOPTUPOBKU.

udpoBas Buaeokamepa Ha THOKOM

MECTAJIJIMYCCKOM IITAaTHBEC

Hamuune

CKOpOCTL 3almucCu BUICO, Kaﬂp/ CCK

30

[MoxnepxuBaemblie onepanuonnsie | Windows, Mac, Linux
CHCTEMBI

VYron 0030pa Kamepsl, IpaycoB 50

Pazpemenne nugposoit Bupeoxamepsl, | 0,3




Miukce

udposas
nabopaTtopus

110 XUMUHU
(yueHnueckas

)

«Apxumen»

Tun monp3oBarens OO0yyarormmiics
[Ipenmernas o6nacthb Xumust
Ob6ecrieunBaeT BbInosHeHne | COOTBETCTBUE
1a00opaTopHbIX pabOT MO XUMUU Ha

ypOKax B OCHOBHOM INKOJIE W MPOEKTHO-
HCCIIEIOBATENBCKOMN JIEATEIIbHOCTH

yUaIIXCs

BecnipoBo1HOM MYJIBTHAATYHK 110 XUMHH, | 6

BCTPOCHHBIC JaTYUKH, IIT.

Tun naT4ukoB

Jatuuk ypoBus pH

JlaT4uK 2IIEKTpUYECKOU
IIPOBOJIUMOCTH

JlaT4uurk TemmepaTypsl HCCIEAyEeMOU
cpezbl

JlaTuuk-KogopumMeTp

JlaTuuk TemiiepaTypsl TEpMOIIAPHBIN

JaTurk TemmnepaTypsl OKpyKaroIeu

cpenbl
MynbTUIATYUK ocHameH | CooTBeTCTBHE
JOTOJTHUTEIBHBIA TTopToM MINIDING mis
MTOIKJTFOUCHUST BHEIITHHUX JIATINKOB
Bo3moxHOCTB IO IKJTFOUCHUS K | Hammaue
MYJIBTUIATIUKY JaTYUKOB  CTOPOHHHX
MPOU3BOIUTENECH
IMabaputHbie pasmepsl kopmyca (J] x I x | 88x64%29
B) mynpTHAaTUNKA, MM
Kopnyc BbINONHEH U3 JUTOrO IUIACTHUKA
METO/IOM TOpSYEro JIUThS MOJT AaBIICHUEM Coorserctane
Hcnonws3oBanue neTajieil, N3AroTOBICHHBIX
Ha YCTPOMCTBAX TPEXMEPHOH mewar |~ ...
(manmpumep, 3D npuHTEpHI) HE
JIOTTYCKaeTCsl
O6bem BCTPOCHHOM namsTa | o
MyJIbTUAATYNKA, MO
KonnuecTBo coxpaHeHHBIX pe3ynbTaToB | 127

U3MEpPEHUIl B MaMATH MYJIbTUIATUYHKA BO
BpEeMsi aBTOHOMHOM paboThI, IIT

ITeperoc  coxpaHeHHBIX  pe3ynbTaroB | mo USB, mo Bluetooth
U3MEpEHUIl Ha KOMIIBIOTED

JuanazoH usMepeHus natuvka ypoBHs | ot 0 mo 14
pH, pH

Tounocth natunka yposHs pH, % 2
Pa3pemmenne natunka yposus pH, pH 0,01
Jnamazon U3MEPEHHUs matunka | ot 0 mo 200
NIeKTpudecko  mposogumoctu  Nel,

MKCM

Jnamazon U3MEPEHHUs matunka | ot 0 7o 2000
NIEKTpUYecKOor  mpoBogumoctu  Ne2,

MKCM

Juana3on U3MEpEHUS npatuuka | ot 0 1o 30000
NIEKTpUYecKo  mpoBogumocth  Ne3,

MKCM

TounocTh gaTunka, %

7




Pa3pemenne natunka, MCm/cMm

0,01

Jnana3oH U3MEpeHus 1aTyuKa
TEMIIEPATYpHI UcciaenyemMon cpenpl, °C

ot -50 o +180

Tounocts garunka, °C +2
Pa3zpemienne natunka, °C 0,1
JlnuHa BoJiHbI HCTOYHUKA cBeTa Nel 525
KOJIOPUMETPA, HM

JlniHa BOJHBI HCTOYHHMKA cBera Ne2 | 620
KOJIOPUMETPA, HM

Jiimaa BomHBI wWcTOYHHMKA cBeta Ne3 | 470
KOJIOPUMETPA, HM

TounocTs gaTunka, % 5
Pazpemenne natumka, % 0,1
KroBeTa 151 )KUIKUX PaCTBOPOB, IIT 5
BricoTa KIOBETHI, MM 40
Jaruuk temnepaTypsl Tepmonapusiid,’C | ot -200 mo +1200
Tounocts gatunka, °C +2
Pazpemenne natunka, °C 1
Jlatauk ~ Temmepatrypel  OKpykaromie# | ot -20 no +60
cpenpt,°C

Tounocts gatunka, °C +1
Pazpemenne natunka, °C 0,1
Kab6ens muan USB coequHUTEILHBIN Hannuue
3apsaHOE yeTpoicTBO ¢ THe3moM USB Hanuune
USB amantep gns  OecnpoBomHOTO | 4.2

noakarouenus Bluetooth, Bepcus

,Z[OHOJ'IHI/ITCJ'IBHBIC MaTcpuraibl B
KOMIIJIEKTEC

CrnpaBOYHO-METOUYECKUE
MaTepHuabl: KOJINYECTBO
7a00paTOPHBIX paboOT 10 XUMHH,
MPEACTABICHHBIX B METOIMUECKHIX
pekomeHanusax 40 mr.

Meronueckue PCKOMEHIAIUH
BBINOJIHEHBI TUTIOTpaCKUM
crocoboM ¢ HCII0JIb30BaHHEM
METOJIa I[BETHOM IeyaTH, (opmara
A4. O0BeM METOINYECKUX
pekoMeHmanuii  cocraBiser 136
CTpPaHHUIL.

IInacTuKoBEIN Ke¥ic,
o0ecIeunBarOmMi BO3MOXKHOCTD
XpaHCHUS U TPAHCIIOPTHPOBKH.

KpaTKOC PYKOBOACTBO IIO
SKCIUTyaTaluu

[Tporpammuoe obecrieueHue

Hab6op naGopaTopHoii ocHacTKH

Hamuune

Hudposas
nabopaTopus

no ¢uzuke
(yaeHuyeckas

)

«Apxumen»

Tun none3oBarens OO6yyarommiics
[Ipenmernas obnacthb dusuka
OObecrieunBaeT BBITIOJIHEHUE CooTBercTBHE
AKCMIEPUMEHTOB 10 (PU3UKH

becripoBoiHON MyJIBTHAATYUK 11O 7

(I)I/I3I/IK6, BCTPOCHHBIC JATYUKH, IIT.

Tun npaT4ukoB

Jlatunk TemnepaTypbl HCCIe yeMoit
cpeabl

I[aT‘{I/IK JaBJICHUA




I[aT‘II/IK MAar"gmMTHOTO I1I0JIA

JlaT4uK IIEKTPUYECKOTO
HaIPsDKEHUS

JlaT4uk cuibl TOKa

JlaTuuk yckopeHus

JlaTuuk Temneparypbl OKpyXaromiei

cpelibl
MynbpTHUAATYMK OCHALIEH CooTtBeTcTBHE
JOTOJTHUTEbHBIN opToM MINIDINSG mys
HOJIKJIFOYEHUS BHEIIHUX JTATYUKOB
I"aGaputHbIe pazmepsl kopiyca ([ x I x | 88x64x29
B) mynbTuaaTunka, MM
Kopnyc BbINOIHEH U3 TUTOTO IIACTUKA

CootBercTBHE
METO/I0M rOpSYEro JINThS MO/ 1aBIEHUEM
Hcnonb3oBanue aetanei, U3rOTOBIEHHBIX
Ha yCTpPOWCTBAX TPEXMEPHOM reyaTu CoOTBETCIRHE
(manpumep, 3D npuHTEpHI) HE
JIOITYCKaeTCsl
O6beM BCcTpoeHHOM namsatu, MO 2
KonnuecTBo cOXpaHEHHBIX PE3yJIbTATOB 127

W3MEPEHUH B MAMATH MYJIbTUIATYNKA BO
BpeMsi aBTOHOMHOM paboThI, IIT

[IepeHoc cOXpaHEHHBIX pe3yabTaTOB
W3MEpPEHUH Ha KOMIIBIOTEP

o USB, no Bluetooth

Jlnamna3oH nu3MepeHus 1aTuuka
TeMnepaTypbl uccieayeMou cpeapl, °C

oT -25 o +125

Tounocts gatumka, °C +2
Pazpemenne natunka, °C 0,1
Jwnama3zon u3mepeHus natuuka nasienus, | ot 0 go 700
klla

Tounocts maruumka, klla +5
Pazpemenne natunka, klla 0,1

I[I/IaHa3OH HN3MEPCHUA
MAar"guTHOTIO I10JIA, MTn

JaTdyuKa

ot -160 mo +160

I/ISMepeHI/Ie HaIIPsOKCHHOCTH MArHuTHOTI'O
I10JI4

B 3-X HaITpaBJICHUAX

Pazpemenne natumka, MmTa 0,01
UyBCTBUTENBHBIA  3JE€MEHT  Jaruyuka | Hamuuue
pacIoJOKeH B KOPIyce MyIbTHAATYNKA

Juanazon U3MEpEHUS JIaTyuKa | oT -2 10 +2
aeKTpuueckoro Hanpsixenus Nel, B

Juanazon U3MEpEHUS JaTyuka | oT -5 10 +5
aNIeKTpruYecKoro HanpsokeHus Ne2, B

Juana3on U3MEPEHUS natuvka | ot -10 mo +10
NIeKTprudecKkoro HanpsokeHus Ne3, B

Juana3on U3MEPEHUS Jatuvka | ot -15 mo +15
NeKTpudecKkoro HanpsokeHus Ne4, B

Juana3on U3MEPEHUS natuvka | ot -30 mo +30
aNeKTpudecKkoro HanpspkeHus NeS, B

Tounocts matunka, % +2
Pazpemienne natunka, MB 10

Jlnama3zoH wu3MepeHus JaTyuka Cuibl | oT -1 jo +1
TOKa, A

Tounocts matunka, % +2




Pazpemienne natunka, MA

1

Iloka3zarenu natunka yckopenus Nel, g +2
[Toka3zarenu natunka yckopenus Ne2, g +4
[Tokazarenu naruuka yckopenust Ne3, g 18

TounocTh gaTunka, % +3
Pa3pemenne natuvka, ¢ 0,01

JlaTyuk TemnepaTypbl OKpY>Karomen ot -20 mo +60
cpensl, °C

Tounocts gatunka, °C +1
Pazpemenne natunka, °C 0,1

USB ocuumtorpad Hanmmaue
KomnuectBo kanamoB wusmepenuss USB | 2
ocruiorpada

JuanazoH wu3MepseMbIX — HampsbkeHuid | ot +10 mo -10
USB octmmorpada, B

Kabens USB coenuHUTENBHBIN Hannuue
3apsnHoe  ycTpoiictBO ¢ kaOenem | Hammume
miniUSB

[IpoBoa coenMHUTENBHBIA C pazbeMamu | 4
Banana-miniBanan, mr

JlyimHa TpyOKHM mpo3padHoi ¢ pazbemamu | 40

Jlyep-Jlok miig natuvka gaBiaeHUs, CM

USB amantep s OecripoBojHOTO | 4.2
noakroueHus Bluetooth, Bepcus

Koncrpykrop TUISt npoBenenus | Hanuuue
9KCIEPUMEHTOB

JlononHUTETbHBIE MaTepuaibl B | CipaBOYHO-METOANYECKUE
KOMILJIEKTE MaTepUaIbl:

KOJIMYECTBO paboT 1o ¢pusuke 41 mrT.

IInacTuKOBEIN Ke¥iC,
00eCIIeYnBaIOIIi BO3MOXKHOCTh
XpaHECHHS ¥ TPAHCIIOPTUPOBKH.

Kpatkoe pykoBOJICTBO 110
AKCIUTYaTalllH: B IBETHOM
HCIIOJIHEHU U

[TporpamMmmuoe obecrieueHme

[Tpunoxxenue 5

HaumenoBanue nmokasatens

3HaueHHE oKa3aTelIs

Muxkpockon

MaxkcuMmanbHO€ yBeTUYeHHE, KpaT 1280
Pazpemenne kamepsl, MIIMKcelb 1,3
Pacnionoxenue ocBeTuTeNs Bepxnee
Hwmxuee
Cnioco6 HabmroaeHus MoOHOKYIApHBIT
PasneMm Bxoja/BeIxo1a USB
CTpoeHHe ONTUYECKON CXEMBI ITpssmont
Tun Matpuist CMOS
Perynupyemas noacseTka Ha
Tun ocBeTuTes Cetoanon
DoKycHupoBKa Pyunas




