MUHUCTEPCTBO OBPA3OBAHMSI, HAYKH ¥ MOJIOAEXHOU
IOJIMTUKHA KPACHOIAPCKOI'O KPASI

INIPUKA3

or 7804 Zﬂ// Ne ///%

r. KpacHonap

OO0 onpeaenleHHH NPHUMEPHOIO NMEpPEYHSs
obopynoBanusi (MHPPACTPYKTYPHOIO JIHCTA)

JJIS CO3JaHMSA H PyHKIHOHHPOBaHHS B
00meo0pa3oBaTe/IbHBIX OPraHH3ALHAX, PACIIOJI0KEHHBIX
B CEJILCKOH MECTHOCTH H MaJILIX ropoaax
KpacHoaapckoro kpasi, HeHTpPOB 00pa3oBaHus
€CTEeCTBEHHO-HAYYHOH H TEeXHOJIOTHYeCKOMH
HaNpaBJICHHOCTEH B paMKaXx peajin3aluH
PErHOHAJILHOIro npoekta «CoBpeMeHHas1 HIKO0JIAa»
HAaUHOHAJbHOro npoekra «0OopasoBanue» B 2021 roay

B cootsercTBMM ¢ pacnopspkeHHeM MHHHCTEpCTBa NpoOcCBelleHuss Poccuii-
ckoit @enepauuu ot 12 suBapst 2021 r. Ne P-6 «O6 yTBep)xAeHHH METOAUYECKUX Pe-
KOMEH/IallMi 10 CO3JaHHI0 ¥ (YHKLHOHHPOBAHUIO B 00Ie00pa3oBaTeNIbHBIX Opra-
HHU3ALHSAX, PACTIONIOKEHHBIX B CEIBCKOH MECTHOCTH M MaJIbIX TOpojax, LEHTPOB 06-
pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HAINPaBJIIEHHOCTEW M ITMCHbMOM
(enepanbHOro rocy1JapcTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIbHOrO YUpEXKIeHHs J0-
TMIOJIHUTENIBHOTO TMPO(EeCCHOHATBHOr0 00pa3zoBaHusi «AkajaeMus MUHIIPOCBEILEHHS
Poccun» ot 16.04.2021 Ne 1260 «O cornacoBaHuM WHBPACTPYKTYpHOIO JHCTA IS
CO3/IaHHUs LIEHTPOB 0OPa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKON HAIpaB-
nenHoctel «Touka pocta» B 2021 rogy» mp M K a 3 bl B a 10:

1. Onpenenute npuMepHbIH nepedeHb 0OopymoBaHHs (HHPPACTPYKTYPHBIH
JIACT) IJIS CO3/1aHKs U QYHKIMOHUPOBAHUS B 0011e00pa30BaTebHBIX OPraHU3allMsX,
PacroJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajblX ropoaax KpacHomapckoro kpas,
LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HampaBleHHOCTeH
B 2021 rony (mpuioxeHwue).

2. Hacrosimuii mpyka3 BCTyNaeT B CHJIY CO JHS €ro MOANMUCAHHUS.

MuHHCTp S8 o € E.B.Bopobsesa



[Ipunoxxenue

K MIpUKa3y MUHUCTEPCTBA
obOpa3oBaHMs, HAYKU
Y MOJIOAEXHOU MOJIUTUKH
Kpacnonapckoro xpas

0aza

penust He yxe yeM oT 0 1o 14 pH: nanmyue
JlaTuuk TeMIepaTypbl C JMala3OoHOM MH3-
MepeHus He yxe udem oT -20 po +140C:
Harure J[aTyuK 3JIEKTPONPOBOAMMOCTH C
Nana3zoHaMH M3MEpEHUs He yxe 4eM oT )
o 200 MmxCwm; ot 0 go 2000 MxCwm; ot 0 10
20000 MmxCMm: Hammyue JlaTuMk TeMiepa-
TYpBl OKpYXaloUIeH cpe/bl C IMana3’oHoM|
n3MepeHuss He yxe udeM or -20 go +40:
Haymune Axceccyapsl: Kabens USB co-
€/IMHUATEIIbHBINA: HaJIn4yue 3apsHoe
yCTpO#cTBO ¢ kabeneMm He Xyxe miniUSB

USB Anantep Bluetooth He xyxe 4.1 Low

or ALY 0% Ne ALY
MMPUMEPHBINA IIEPEYEHb OBOPYIOBAHUS
(uHpacCTPYKTYpHBIH TUCT) U1 CO3AAHUS U
(byHKIIPIOHHpOBaHI/I}I B oneoﬁpasosa*renmmx
OpraHHu3aluiaX, pacCllOJOXEHHBIX
B CEJIbCKOM MECTHOCTH U MaJIbIX ropoaax
Kpacnonapcxoro Kpasi, HEHTPOB 06pa3013amm
€CTECTBEHHO-Hay4YHO! ¥ TEXHOJIOIMYECKOU
HanpasieHHocTed B 2021 roxy
Ne HanmenoBanue KpaTkue npuMepHble TEXHUYECKHE Xapak-| Eaununa -
n/n 060pyoBaHus TEPUCTHKH U3MEpEHUs
HaumenoBanue nanpasienus: "[IpoduisHbli KoMILiekT 6aza"
HanmeHnoBanue pasjena:
1 ["IIpodribHBIA KOMIUIEKT
6a3a"
1. Iludposas nmaboparopus mo Guosioruy
(yueHuyeckas), KoJuyecTBo - 3 mrt.: Obec-
MeYUBACT BBINOJIHEHUE JIaOOPaTOPHBIX pa-
00T Ha ypokax mo GHOJOrMH B OCHOBHOM
[IKOJIE ¥ IPOEKTHO-MCCIEI0BATEIbCKOH
NeSTeIBbHOCTH ydammxcs. KoMruiekranus:
becrpoBOIHOM MYIBTHAATYMK IO OHOJIO-
MM C HE MEHee 4YeM O6-10 BCTPOCHHBIMH
maTynKamu: J[aTYMK BIAXXHOCTH C JIMarna-
soHoM wu3mepeHus 0...100%: HamM4Me
JIaTYMK OCBEICHHOCTH C JMANa30HOM H3-
Mepenust He yxe deMm ot 0 xo 180000 sxk:
[TpodunsHbni koMiuiekT  Hamuuue Jlatuuk pH ¢ nuanazoHoM u3me- i 134.00
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Ne HaumenoBanue Kparkue npuMepHble TEXHUYECKHE Xapak- | Exununa
/i 000pyI0BaHuUs TEPHUCTUKH U3MEpEHUs
Energy Kparkoe pyKoBOACTBO IO 9KCILTya-
raruu nudposoit maboparopun I{udpopasi
BHUJEOKAMEpa € METALINYECKHUM IITaTH-
BOM, paspemenue He MeHee 0,3 Mmukc
IIporpammHoe obecneuenne Mertoauye-
ckue pexomenganuu He MeHee 30 paboT
'YrakoBka Haimgme pycCKOSI3BIYHOTO caii-
Ta nojuepxku, Haiuune Bu1eoposukos. 2.
[{udpoBass naboparopus no xumum (yde-
HW4YecKas), KkonudecTBo - 3 mT.: Obecne-
YMBACT BEINOJIHEHHUE JIabopaTOpHBIX paboT
[0 XMMHH Ha ypOKaxX B OCHOBHOM IIKOJIE U]
IPOEKTHO-UCCIICI0BATEILCKON /1€ TEIHHO
ctn yvammxcs. Kommekranus: becnpo-
BOAHOW MYJIbTUJATYUK II0 XMMHUH HE Me-
Hee YeM C 4-Msi BCTPOCHHBIMH JJaTYHKaMHU:
Jlatuux pH ¢ nuana3oHOM HU3MEpEHHUS HE
yxe ueM oT 0 1o 14 pH: nanuyue Jlatumk
BBHICOKOW TeMIIepaTypsl (TEpMOINApHBINA) C
IMaIa30HOM HM3MEPEHHUsI HE YXKE YEM OT -
100 go +900C: nanuume JlaT4UK 3JIEKTPO-
IIPOBOIMMOCTH C JIMANia30HaMH U3MEPEHUs]
He yxe dyeM oT 0 go 200 MxCwm; ot 0 110
2000 MxCwm; ot 0 go 20000 MxCwm: HaIU-
yre JlaTyuk TemnepaTryphl IJIATHHOBBIA C
Tara3oHOM U3MEpEHHs He yxe 4eM oT -30)
o +120C: nanmuuue OT/ENBHBIE JATYUKHU:
aTYUK OITHUYECKOHW IJIOTHOCTH 525 HM:
Hamuuue Axceccyapsl: Kabens USB co-
€ TMHUTEIIbHBIN: HaJIA4Yne 3apsaHoe
yCTPOMCTBO ¢ kabeneM He xyxe miniUSB
USB Anantep Bluetooth ne xyxe 4.1 Low|
Energy KpaTkoe pyKOBOJCTBO 110 9KCILTya-
Tanuu UUGpoBOH 1abOpaTOpUU: HAIUYHE
Ha6op nabopaTopHON OCHACTKU: HAJIUYUE
ITporpamMMHoOe obecnieqeHue: Hamuue Me-
TOIMYECKUE pekoMeHaauuu He meHee 40
paboT: Haymyue Hanmuuue pyccKos3eIMHOrO)
caiita momuepxku Hanuume BuIeopoiu-
oB. 3. [ludposas nmabopatopus no Gusmxe,
(ygeHHYecKast), KOJIu4ecTBo - 3 mT.: ObecH
TIEYMBAET BBIIOJIHEHUE JKCIIEPUMEHTOB I10
TemMaM Kypca ¢u3uku. Kommexranus:
becripoBOIHON MYJIBTHJIATYUK 110 (HU3UKE
HE MEHEE 4YeM C 6-I0 BCTPOCHHBIMU JaT4H-
kamu: IludpoBoif jgaTyuk TemmepaTypsl C
/IMara30HOM HM3MEpPEHMsI HE yXK€ YeM OT -
20 mo 120C: namuume I{udpoBoit naTuMK
@bCOMIOTHOrO J1aBJIE€HMS C AUAla30HOM M3+
iMeperust He yxe dyeM oT 0 mo 500 xlla:

KonuuyecTBO!
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/11

HaumenoBanue
o6opynoBaHus

Kpa‘rKue IIPUMEPHBIC TEXHHYCCKUE XapaK-
TEPUCTUKH

Enunauna
N3MEPEHUS

KonuyecTBO|

Hanuuue J[aTYMK MarHUTHOTO IO C Jua-
11a30HOM M3MEpeHHs He yxe 4eM oT -80 10|
80 mMTn: nanuuue JlaTyuk HANpPSHKEHUS C
Tuara3oHaMM U3MEPEHUs HE YXKE YeM OT -2
imo +2B ; ot -5 mo +5B; oT -10 10 +10B; oT
~15 nmo +15B: Hanuuue JlaTuMk TOKa HE
y’)ke yeM oT -1 g0 +1A: namuuue JlaTumy
AKCEJIEPOMETpP C IIOKa3aTelsiIMH HE MEHee]
ueMm: =2 g; +4 g; +8 g : Hamuuue OTHENb-
Hple ycTpoiictBa: USB ocuwmiiorpad He
enee 2 xanaia, +/-100B: Hanmu4ue Akcec-
cyapel: Kabens USB coeauHUTENBHBIH:
HaJIMyre 3apsAaHOE YCTPOMCTBO ¢ Kabenem|
He xyxe miniUSB USB Apjantep
Bluetooth ne xyxe 4.1 Low Energy Kon-
CTPYKTOpP JUISI IPOBEICHUS 3KCIIEPHUMEH-
TOB: Hasmyue Kparkoe pyKOBOJCTBO IIO
OKCIUTyaTanuu 1nudposoit naboparopum:
Hamuuue [IporpamMHoe  ofecnedeHue:
HaIMuue MeToauyeckue peKOMEeHIaluH
(ne menee 40 pabor): Haymuue Hanuuwel
PYCCKOSA3BIYHOIO caiTa nmojanepxku Hamm-
ure BUAeOpoiuKoB. KommbioTepHoe 060
pynoBanue: 4.HoytOyk, konmuuectBo - 3
mt.: Dopm-dpakrop: HOyTOYK; JKecrkas,
HEOTK/IIO4aeMasi KJIaBuaTypa: Halln4Me;
IPycckasi packiajika KJIaBUaTyphl: HAJIMYKE;
ﬁnarouam, 9KpaHa: He MeHee 15,6 moi-

oB; Paspemenue oSkpaHa: He MEHee]
1920x1080 nukceneit; KoymuectBo suep)
npoueccopa: He MeHee 4; KoimuecTBo 1o-
TOKOB: He MeHee 8; ba3oBas TakToBas 4a-
cToTa npoueccopa: He Menee 1 I'T'n; Mak-
CUMaJIbHAasl TAKTOBAs 4acTOTa IIpoleccopa:
He meHee 2,5 I'T'u; Kam-namsars mpouec-
copa: He MeHee 6 MbaiiT; O6beM ycTaHOB-
JICHHOM OIlepaTMBHOM NaMATHU: HE MEHee §
["6aiiT; O6beM mnoIEp>KUBAEMO# oOIepa-
TUBHOM NaMATH (11 BO3MOXXHOCTH pac-
mupeHus): He MeHee 24 I'Gaiit; OObeMm|
nakonutens SSD: we menee 240 I'Gaiit;
Bpemsi aBToHOMHO# paboTel oT Oarapew:
He MeHee 6 yacoB; Bec HoyTOyka c ycra-
HOBJICHHBIM akKyMyJisiTopoMm: He Gosiee 1,8
kr; Buemnuit uatepgeiic USB cranpapra
He HmKe 3.0: HE MeHee TpeX CBOOOIHBIX]
Buemnunit uatepdeiic LAN (ucnonb3oBa-
HUE IIEPEXOJHUKOB HE IIPEIyCMOTPEHO):
Hanmuue, Hanmmuue Momyneit u mHTEpdEi-
COB (MCIIOJIb30BAaHME IIEPEXOJIHUKOB HE
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No HaumenoBanue
/11 obopynoBanus

Kparkue npuMepHble TEXHHYECKHE Xapak-
TEPUCTHKH

Enunauna
HU3MEpPEHUS

Kosu4uecTBO

npexycmorpeno): VGA, HDMI; becnpo-
BoaHas cBsi3p Wi-Fi: Hanmuuue ¢ noanepx-

ot crangapta IEEE 802.11n uim coBpe-
E\:em{ee; Web-kamepa: Hayimuue; Manuiy-
msTop "Mpmue": Haymuue; IlpexycraHos-
JIeHHAsi OIlepallMOHHAsl CHCTeMa ¢ rpadu-
MECKMM TI0JIb30BaTEIbCKUM HHTEphencoM,
oGecrieunBaromas paboTy paclpoCTpaHEH-
HBIX 00pa30BaTEIBHBIX U OOIIECUCTEMHBIX
nmpuoxeHuid: Hamuuue. COBMECTUMOCTD €
BBIIIIEYKa3aHHBIMHA IIM(POBBEIMU J1abopaTo-
pusiMu. 5. MOV (npuHTEp, CKaHEep, KO-
nup), kosmyectBo - 1 mr.: Tun ycrpoi-
ctBa: MOV (byHKUMM nedaT, KOITMPOBA-
HUs, CKaHupoBaHus); @opmar Oymaru: He
MeHee A4; I[BeTHOCTh: uepHO-OebI;
TexHosorus neyaTw: JasepHas; Makcu-
MaJIbHOE pa3pellleHue I1eYaTH: HE MCHEE
1200x1200 Touek; Hurepdeticer: Wi-Fi|
IEthernet (RJ-45), USB: nanmumue.

HanmeHnoBanue HarnpaBJICHUA!

ITpodunpHeli KoMILIEKT. JIOTIOJIHUTEIBHOE

o6opy10BaHuE

Haumenopanue pasjena:
1 ["EcTecTBeHHOHay4YHas
HaIpaBJICHHOCTB"

Ha6op OI'D no xumun

B Habop BXOmAT Bechl J1abOPaTOPHBIE
pnekTponHsle 200 r: HaJMyMe, CIMPTOBKA
imaGoparopHasi: HaJIMYMEe BOPOHKA KOHMYE-
CKasi: HaJIM4We [ajJo4yKa CTEeKJISTHHAs:
Hanuyue npobupka [1X- 14 (e menee 10
IITYK): HAJIMYME CTaKaH BBICOKHH C HOCH-
koM BH-50 ¢ MeTkoi# (HEe MeHee2 LITYKH):
HaJIMYME LWIAHIAP U3MEPUTENbHBIN 2-50-2
(CTEKJISIHHBIA, C TIPUTEPTOM KPBIIKOH) :
HaJIMYME IITATUB JJIs IPOOUPOK HE MEHEE
geM Ha 10 rHé3a: HaIM4YMe 3aXKUM NpoOH-
[POYHBIA: HAJIMYME INIATE)Ib- JIOXKEYKa (HE]
Fweﬂee YeM Ha 3 IITYKH): HaJM4yue Habop
(b;1aKOHOB I XpaHEHHs pacCTBOPOB U pe-
akTUBOB (00BeM dutakona 100 mi — He Me-
Hee 4eM 5 KOMIUIEKTOB 10 6 mTyK, 00beM
¢dnakona 30 ma — He MeHee yeM 10 kKowm-
[UIEKTOB 1O 6 INTYK): HaJIW4Me IWIMHID
M3MEpUTENIbHBIN ¢ HOcuKOoM 1-500 (He Me-
Hee 4YeM 2 IITyKH): HAJIMYHE CTaKaH BBICO-
i 500 M (He MeHee 3 ITYKH): HaTu4Ue)
abop epuieid 1St MBIThS IIOCY/IBI (€PII 11
BIThSI MPOOUPOK — HE MEHEE YeM 3 ITYKH
pII JUIS MBIThS KOJIO — HE MeHee yeM 3
TYKH): Haiuuume xajar Oenbii x/6 (He

eHee 4eM 2 INTYKH): HaJM4Yue IepYaTKy|

IIT.

134.00
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/11

Haumenoranue
000pyoBaHuUs

Kpatkue mpuMepHbIe TEXHUYECKUE XapaK-
TEPUCTUKH

Enunauna
M3MEPEHHUS

KonnyecTBO

PE3NHOBBIE XMMHYECKHE CTOMKHE (HE Me-
Hee YeM 2 IITYKH): HAJIMYME OYKHU 3allUT-
Hble: HaJWyhe OQWIbTphl OyMakHble (HE
Menee yeMm 100 mTyK): HAIMYHUE rOprOvee
JuIsi cnupToBoK (He Menee yem 0,33 n):
HayMuue. B coctaB Habop BXOJAT peaKTH-
BBI: ATIOMUHUM, XKeJle30, COJISIHAsE KUCIIOTa,
METWJIOpaHX, (eHondranens, aMMHaKk,
[EPOKCHJI BOJOpOAA, HUTpAT cepebpa H
NIpyrue; B oOed CI0XHOCTH He MeHee 44
[Pa3JINYHBIX BEUIECTB, MCIOJB3YEMBIX IS
COCTABJICHUSI KOMILIEKTOB PEaKTUBOB IIpH|
MPOBEIECHNUN 3K3aMEHAIIMOHHBIX JKCIIEpH-
[MEHTOB I10 KypCY IIKOJIbHOH XUMHH.

Mukpockon nuppoBoi

Tun Mukpockomna: 6uonorunyeckuit Hacap-
[Ka MHKpPOCKOIIA: MOHOKYJISIpHas: HAJIM4YUE
Hasnauenue: nabGoparopueiidi Meroa wucH
CIIeJIOBaHMS: CBETJIOE ITOJIe: Hajnuuue Ma-
TepHall ONTHUKHA: ONTHYECKOE CTEKJIO:
HaIM4Yhe YBEJIWYECHHE MHMKPOCKOIa, Kpar:
64 — 1280 Oxynsper: WF16x OObeKTHBEL:
4x, 10x, 40xs (MOAIPYXUHEHHBIN @ HAJIUA
uyne PeBosibBepHas roJioBKa: Ha 3 0OBEKTH-
Ba: HaJMyue THII MOJCBETKH: 3€pKaI0 UJIY
cBeTOAMOA  PacnoiokeHue IOACBETKH:
BEpXHsASA M HWXKHAA Marepuan kopiryca:
etaur: Hamuuue IIpeaMeTHBI CTONMK,
M: 90: Haymuue Mcrounuk nutanus: 220
B/50 I'm: Hanmmume Yucino Meranukcesei:
He MeHee |

134.00

HaumenoBanue pasjena:
"TexHoJoruyeckas
HaIpaBJIEHHOCTH"

UeTbipéxoceBoii yueOHBIH
pOOOT-MaHUITYJIATOP C MO-
UTyJIbHBIMM CMEHHBIMH
HaCaIKaMH

Y4eOuplit poOOT-MaHUIYJIATOP IpeIHa-
3HA4YEH Ul OCBOEHMS 00ydaromuMucs oc-
HOB pOOOTOTEXHHMKH, I IOJArOTOBKHY
oOydaronmMxcsi K BHEAPEHWIO M IOCIEIy-
IOLIIEMY MCIIOJIb30BaHHIO POOOTOB B PO
MBIILIEHHOM Npou3BoJcTBe. KosmyecTBo)
oceil po6oTa MaHMITYJIITOpa HE MEHEE 4Ye-
Teipex. [lepememenue HWHCTpyMEHTa B
MPOCTPAHCTBE II0 TPEM OCAM JIOJDKHO
yIIPaBJIATHECS IIArOBHIMM  JIBUTATEJISIMH.
HanpspkeHue NUTaHUs 1IaroBBIX JIBUTATe-|
et He Gostee 12 B. CepBojaBurareis 4yeT-
BEPTO# OCH HOJDKEH obecreyuBaTh IMOBO-
POT MHCTPYMEHTA. YTOJI IMOBOpPOTa MaHHU-
MyJISTOpa Ha OCHOBAaHUU BOKPYT BEPTH-
anbHOM ocu He MeHee 180 rpamycos. s
NpeAe/eHs] IOJOXEHUs MaHUIYJISTOpPA

IIT.

134.00
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n/n

HammenoBanue
obopyioBaHus

Kpanme IIPUMEPHBIC TEXHUYCCKUEC XapaK-
TCPUCTUKHU

Ennnuna
U3MEPEHUS

KonuuecTBO

[P TIOBOPOTE BOKPYI BEPTHKAIBHON OCH
JTOJDKEH MCIIOJIB30BaThCSl JHKOJAEp. YToll
[I0OBOpPOTA 3a/IHEr0 IUIeYa MAHMITYJISTOpPA
He menee 90 rpamycoB. Yroa MmoBOpoTa
[epeIHEro IUieya MaHUIYyJIATOpa HE MEHee
100 rpagycoB. J[ns onpenaeneHus MOJI0Xe-
HUS 33/IHETO M MEPEIHEro IUIeY MaHUITyJIs-
Topa JIOJDKEH HCIIOJIb30BaThCS THPOCKOI.
'YTOJ 1MOBOpOTa IO YETBEPTON OCH HE Me-
Hee 180 rpamycos. JlomkHa OBITE BO3MOXK-
HOCTb OCHAIICHWSI CMEHHBIMHM HacajkKaMm
(HanpuMep, JepxkaTeilb KapaHjama u
(iomacTepa, mpucocka ¢ CepBOJBHUTrare-
lIeM, MEXaHM4eCKOe 3aXBaTHOE YCTPOHCTBO
C CEepBOIBUrarejeM, YCTPOHCTBO IUIS Jia-
3epHOM TI'PaBUPOBKH MM YCTPOWCTBO IS
3D-neuaru). JlomkHa OBITH BO3MOXXHOCTH
10 AKITIOYEHUS JIOTIOTHUTEIIBHBIX|
YCTpOMCTB  (Hampumep, TpaHCIOPTEpa,
penbca Ui nepeMeneHus pobora, myybTal
YIIPaBJICHUS THIMA JDKOMCTHK, KaMephbl Ma-
IDMHHOTO 3PEHMS, ONTHYECKOro [aT4yHKa,
onyns GecnpoBojgHOro aocrymna. Po6oT-
aQHUITYJIATOpP JOJDKEH obecreduBaTth I1e-
pEMeIleHe HAacagKyu B IPOCTPAHCTBE, aK-
TUBALMIO HACaJKHU, BO3MOXXHOCTh IIOJIyde-
HUST CUTH&JIOB OT Kamepbl M JIaTYUKOB,
BO3MOXXHOCTBH YTIPABJICHUS JIOIIOJIHUTEIIb
HBIMM yCTpoMCTBaMH. Marepuan kopiyca
— amomunwmit. Jluamerp paboueit 30ub1 (6€3
ydeTa HaBECHOTO MHCTPYMEHTAa M 4ETBEP-
roit ocu) He MeHee 320 mm. Uurepdeiic
noxkmouenuss He Xyxe USB. JlomxeH
MMETh BO3MOXXHOCTH aBTOHOMHO#N paboTh]
M BHEIIHEro YIpaBJICHUS. YIIpaBiIsIOLIUN
[KOHTPOJUIEP JOJDKEH OBITH COBMECTHM CO|
cpenoit Arduino. Ynpasisiouuil KOHTPOJI-
JIep COBMECTUM CO Cpe/Iof MpOrpaMMHpO-
BaHUs Scratch, W S3BIKOM NIPOrpamMMHpO-
Banust C. JlommkeHn obecrieyuBaTh IMOBOPOT
10 NIEPBBIM TPEM OCSM B 3a/IaHHBINA yroJl H|
Ha 3a/JaHHBII YTOJ1, IOBOPOT 110 YETBEPTOM
OCH Ha 3aJ/IaHHBII yToJl, IBU)KEHHE B KOOP-
nuHaThl X, Y, Z, NepeMelIeHUe Ha 3aaH-
HOE paccTosHue 1o koopauHatam X, Y, Z,
repenady JaHHBIX O TEKYIIEM IT0JIOXKCHHH|
yTJIOB, Iepeady JaHHBIX O TEKYIIUX KO-
OpAMHATaX HWHCTpyMeHTa. JIoMmKeH moa-
NIEpXKUBaTh NEPEMEIICHUE B JIEKAPTOBBIX

[KOOpAWHATaX M yrjiax IOBOpPOTa OCEH, C
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HaumenoBanue
obopy10BaHuUS

Kparkue npuMepHbie TEXHUYECKHE XapaK-
TEPUCTUKU

U3MEpEHUs

KoinuecTBO

3a/IaHHOM CKOpPOCTBIO M YCKOpPEHHEM. TH-
bl NIEPEMEIICHUI B JIEKaPTOBBIX KOOPIH-
HaTaX: JABM)KEHUE 10 TPACKTOPUH, JIBUIKE-
HUE IO NPSMON MEXIY ABYMS TOYKAMH,
MepenphIriBaHue U3 TOUYKU M TOYKY (Iepe-
HOC 00BEKTA).

O6pazoBarebHbIN HAOOP

1 poOOTOTEXHHUKE

IO MEXAHUKE, MEXATPOHUKE

KOMILJIEKT JUIsi U3y4YeHUS OCHOB JJIEKTpPO-
HUKH U pobororexHukn Habop momxeH
OBITH IIpeHAa3HA4YeH JUIS IIPOBE/ICHUS
y4eOHBIX 3aHATHUHA 1O IJTCKTPOHUKE U CXe-
MOTEXHHKE C LEIbI0 M3ydeHus Hauboiiee
PacIIpOCTPAaHEHHOW  JJIEeMEHTHOW  6as3bl,
MIPUMEHSEMOM JUISt MH)XXCHEPHO-
TEXHUYECKOTO TBOPYECTBA YyYalUXCH U
pa3paboTku y4eOHBIX Mojenei poboTOB.
HaGop 1oJpKeH MO3BOJATH y4YalIMMCS Hal
[PAKTUKE OCBOMUTH OCHOBHBIE TEXHOJIOTH
POEKTUPOBAHHUS pobOTOTEXHUYECKHX
OMIIJICKCOB Ha IIpUMepe y4eOHBIX Mojie-
eit poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE
TEXHUYECKHUE peleHus B obyactu kubep-
HETUYECKMX M BCTpaMBaeMbIX cucTteM. B
COCTAB KOMILIEKTA JO/DKEH BXOAUTH Habop

OHCTPYKTHBHBIX JJIEMEHTOB /I cOOpKH
E:(axera MaHMITYJISUOHHOTO poboTa, KOM-
[IEKT METAUIMYECKUX KOHCTPYKTHUBHBIX
DJIEMEHTOB JUIsS COOpKM MakeTa MOOMIIBHO-
ro po6oTa u T.11. B cocTaB KoMIuIeKTa BXO-
IMT HAbOp 3JIEKTPOHHBIX KOMIIOHEHTOB
IS U3YYECHUSI OCHOB JJIEKTPOHHMKHM M CXC-
MOTEXHHUKH, a TAK)K€ KOMILIEKT IPUBOIOB
M JaTYMKOB Pa3JIMYHOIO THIIA JUIA paspa-
00TKM poOOTOTEXHUYECKUX KOMILIEKCOB. B
COCTaB KOMIUIEKTa JO/DKHO BXOJUTB: MO-
TOPBI C YHKOJIEPOM - HE MeHee 2IIT, CEPBO-
puBoJI OONBIION - HE MeHee 41T, CEPBO-
MPUBOJA MaJblii - HE MeHee 21T, MH(pa-
[KPaCHBII JaTYMK - HE MeHee 3INT, yJIbTpa-
3BYKOBO# JIaTYMK - HE MEHEe 3UIT, JaTYHK
TeMIlepaTypbl - He MeHee T, JaT4YMK
OCBEIIEHHOCTH - He MeHee lmT, Habop
DJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI,
[KOHJIEHCATOPBI, CBETOJUO/BI Pa3JIMYHOIO
HOMHHAJIA), KOMIUIEKT IIPOBOJIOB s Oec-
[aCYHOr0 MPOTOTHUIIMPOBaHUS, IUIaTa Gec-
[TACYHOTO MPOTOTHUIIMPOBAHUS, AKKYMYJISi-|
TOp M 3apsJHOe YCTpOicTBO, B cocraB
[KOMIUIEKTa JIOJDKEH BXOJUTBH IIPOrpaMMM-
PYEMBIH KOHTPOJUIEP, IPOrpaMMHUpPYEMBIH

B cpeae Arduino IDE uimm anHanormyseIx
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Haumenosanue
o6opynoBaHus

Kpartkue npuMepHbIe TEXHHYECKHE XapaK-
TEPUCTUKA

Enununa

M3MEpEHUs

KonnyecTBO|

CBOOOIHO pacrpoCTpaHsieMbIX Cpelax pas-
pabotku. [IporpaMmupyemelii KOHTpOJLIED
ToJDKeH 001a/1aTh NMOpTaMU JUIsL I10JIKITIO-
YeHHUsT ~ UUGPOBBIX U AHAIOIOBBIX
ycrpoiictB, unTeppericamu TTL, USART,
I12C, SPI, Ethernet, Bluetooth unmu WiFi. B
COCTaB KOMILIEKTa JOJDKEH BXOIUTH MO-
TyJIb TEXHUYECKOTO 3pEHMSI, IIpe/ICTaBIs-
IOIMiA cOoO0M BBIYMCIUTEIIBHOE YCTPOM-
CTBO CO BCTPOEHHEIM MHKPOIIPOLIECCOPOM|
(KOJI-BO siZIEp - HE MEHee 41T, YacToTa s/1-
pa He MeHee 1.2 I'T', o6vem O3V - He me-
Hee 512M6, 06beM BCTPOECHHOW NMAMATH -
He MeHee 8I'0), MHTErpMpPOBAHHOM Kame-
poii (MakCHMMaJbHOE pa3peliEHUE BHJICO-
[IOTOKa, IEpEe/IaBaeMoOro 10 HHTepdeicy|
'USB - He Menee 2592x1944 en.) u ontuye-
CKOM cucTteMoil. Momyinb TEXHHYECKOTO)
BpeHus J0JDKeH o0siagaTh COBMECTHMO-
CTBIO C Pa3JIMYHBIMU NIPOrPAMMUPYEMBIMH|
OHTPOJLIEPAMH C ITOMOINBIO UHTEP(EHCOB|
- TTL, UART, 12C, SPI, Ethernet. Moayp
TEXHHYECKOTO 3PEHHUS JOJDKEH HMETh
BCTPOCHHOE IIPOrpaMMHOE obecreueHne Ha
OCHOBE OIlEpallMOHHOW cHucTeMbl Linux,
[TO3BOJISIIONIEE OCYIIECTBIATh HACTPOMKY]
CHCTEMBI MalIMHHOIO O0y4YeHUs napamer-
POB HEHPOHHBIX CeTel JUIs OOHapy>XeHHs
00BEKTOB, ONPE/IEIICHUsI UX [1apaMEeTPOB Y|
nanpHeimed uaentuguxkanuu. KoMmiuiekT
NIOJDKEH oOecreunBaTh BO3MOXKHOCTH H3Y-
YEHHUS] OCHOB pa3pabOTKM NMPOTrpaMMHBIX U
@nIapaTHBIX KOMIUIEKCOB MH)XEHEPHBIX
cucteM, peuieHuid B chepe "HMHTEpHET Be-
mei", a Takxke pemeHuit B obaacti po6o-
TOTEXHUKH, UCKYCCTBEHHOI'O MHTEJUIEKTa U]
AIIMHHOTO O0y4YEHUSI.

YAKOB

Ob6pa3oBaTeIbHbII KOH-
CTPYKTOp JUISl IIPAKTHKH
0JIOYHOrO IPOrpaMMHUpO-
BaHUS C KOMIUIEKTOM JaT-

PoGoToTexuuyeckuit Habop npeHa3HayYeH
Ui M3y4EHHUsST OCHOB pOOOTOTEXHMKH, e
Taiei, y3JI0B ¥ MEXaHW3MOB, HEOOXOIM-
MBIX JUIS CO3JIaHUSl POOOTOTEXHUYECKHX|
ycrpoiicte. HabGop mnpencraBisier coboid
OMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, CO-
€/IMHUTEJILHBIX 3JIEMEHTOB M JJIEKTPOTEX-
HAYEeCKHX KoMIoHeHToB. Habop mo3Bosisen
cobupars (M IporpaMMHpOBaTh coOupae-
MBIE MOJICJIN), U3 JJIEMEHTOB, BXOJISAIIUX B
€ro COCTaB, MOJIEIM MEXaTPOHHBIX U pobO-
TOTEXHUYECKMX YCTPOMCTB C aBTOMAaTHU3H-
OBaHHBIM YIpPaBJICHHEM, B TOM YMCJE H3

IIT.
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Ne Haumenosanue
n/n obopynoBanus

Kparkue npumepHbie Texanueckune xapax-

TCPHCTHKH U3MEpPCHUS

Emnuuna
Konnuectro

OJIECHOM XOJly, a TaKKe KOHCTPYKIIMii,
OCHOBaHHBIX Ha HCIOJIB30BAaHHUH IEpeaay
(B TOM YHCIle YEpBSYHBIX H 3y6YaThIX), a
TAKKE PBIYArOB. CBETONMOMHBIH MaTpHuy-
HbIH JUCIUIEH ¢ 6esoii M0ICBeTKOM Ha KOH-
Tpoiuiepe  KojuyecTBO  moproB  BBO-
1a/BBIBOIA HA KOHTPOJUIEpEe He MeHee 6
KomyectBo kHOmok He Mmenee 4 O6mee
Lmnnqecmo 9JIEMEHTOB: He MeHe 520 miT.,
B TOM 4HcClie: 1) nporpaMmupyemslii 610K
YIPaBJICHUS, KOTOPBIH MOXeT paboTarh
ABTOHOMHO U B IIOTOKOBOM PEXXHME: HAJIH-
4ie 2) CepBOMOTOPBI: HAJIHYME 3) JATYHK
CHJIbI: Hanu4yue 4) NaT4uK pacCTOSHUSL:
HAIMYKHE 5) NaTYUK IBETA: HAIHYME 6) aK-
YMyJsiTopHas Gatapesi: Hanwuue 7) ITna-
TUKOBBIC CTPYKTYPHBIE 3JIEMEHTBI, BKJIIO-
asi epOpPUPOBAHHBIE JIEMEHTHI: OAJIKH,
YOUKH, OCH W Ballbl, COEIMHHTEJHHbIC
JIEMEHTBI K OCSIM, IIECTEPHH, IpeHa3Ha-
MCHHbIC JUISl CO3JaHMsl YEPBSYHBIX U 3y0-
4aThIX Mepejay, COCAMHUTENIBHBIE U Kpe-
[CKHBIE dJIeMEHTl: Hainuuue §) Ilpo-
FPaMMHOE  00€CIE€YeHHE, HCIOIb3yEMOE
UL IIPOrPaMMHPOBaHHs COOHpaeMbIX po-
OOTOTEXHHYECKMX MOJENell H yCTPOMCTB:
HaJIHYHe

ITepBblii 3aMecTuTEND
MHUHHUCTpa

C.B. IIponsko




