MHHHUACTEPCTBO OBPA3OBAHMSI, HAYKHA Y MOJIOJAEXHOU
INOJIUTUKHM KPACHOIAPCKOI'O KPASI

NPHUKA3
or__ 7809 20y Ne_ 777

r. Kpacnonap

OO0 onpeaeneHHH NPUMEPHOTO NEpeYHS
obopynoBaHHus (MHpPACTPYKTYPHOIO JIHCTA)

AJISL CO3JaHHSA H GYHKIHOHHPOBAHHSA B
00meobpa3oBaTeIbHBIX OPraHH3ALHUAX, PACTIOJI0XKEHHbIX
B CeJIbCKOH MECTHOCTH H MAJIBIX ropoaax
KpacHoaapckoro kpasi, ieHTpOB 00pa3oBaHus
€CTEeCTBEHHO-HAYYHOH H TEeXHOJIOTHYeCKOMH
HaNnpaBJIeHHOCTEeH B paMKax peajin3anuH
PerHoHaJ bHOro npoexkra «CoBpeMeHHasi IKOJIA»
HAIHOHAJbLHOro npoekra «O6pazoBanue» B 2021 roay

B cootsercTBHM ¢ pacnopspkeHHeM MUHHCTEpCTBa NpocBelieHus Poccwuii-
ckoii Denepanuu ot 12 suBaps 2021 r. Ne P-6 «O06 yTBepikAeHUH METOIHYECKHUX pe-
KOMEH/JIallMi 10 CO3JaHHI0 U (QYHKLHOHHUPOBAHHUIO B 001e00pa3oBaTesIbHBIX Opra-
HHU3aLHUAX, PACIIONOKEHHBIX B CEJIBCKOM MECTHOCTH U MaJIbIX FOpOJax, LIEHTPOB 00-
pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKON HANPABIEHHOCTEN U MHUCHMOM
(enepanbHOro rocy1apcTBEHHOTO aBTOHOMHOI'O 0OPa30BaTEILHOrO YUpEXKAeHHs 10-
TIOJIHUTENIBHOTO TPOHECCHOHATBHOr0 00pazoBaHus «AKageMusi MHHIIPOCBELIEHHUS
Poccun» ot 16.04.2021 Ne 1260 «O cornacoBaHuu WHBPACTPYKTYpHOIO JUCTA IS
CO3/aHMsl LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKON Harpas-
nenHocted «Touka pocta» B 2021 rogy» mp v k a 3 bl B a 10:

1. Onpenenuts npHMepHbIH NepeyeHb 00OpymoBaHus (MHOPACTPYKTYPHBIH
JIACT) IJIS CO3/1aHKsl U QYHKIHMOHMPOBAHUS B 001e00pa30oBaTeIbHBIX OPraHHU3alMsX,
PacroNOXeHHBIX B CEJILCKOM MECTHOCTH M Masblx ropozaax KpacHomapckoro kpas,
LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJOTMYECKON HAMpaBleHHOCTEH
B 2021 rony (nmpuioxeHue).

2. Hacrosimuuit nmpuka3 BCTyNaeT B CHIIY CO IHS €r0 MOAIUCAHHUI.

Munuctp c‘ipéo/u')f‘;‘/r E.B. BopobbeBa



[Ipunoxxenue

K MIpUKa3y MUHUCTEPCTBA
00pa3oBaHus, HAYKH
U MOJIOJEXXHOM MOJTUTUKHU
KpacHonapckoro kpas

0aza

penus He yxe yeM oT 0 1o 14 pH: nanmyue
JlaTuuk TeMIepaTypbl C JAMAalla3’0HOM MH3-
MepeHHuss He yxe yem oT -20 jpo +140C:
Harure J[aTyuK 3JEKTPONPOBOAMMOCTH C
nMana3zoHaMy M3MEpEHUs He yxe 4eM oT )
1o 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 110
20000 mxCMm: Hammuue JlaTuuk TeMIiepa-
TYpBl OKpYXAlOUIe cpeabl C JMana3oHoM|
n3MepeHus He yxe uyeM or -20 go +40:
Hanmuuue Axceccyapsl: Kabens USB co-
€ IMHUTEIIbHBIA: HaIAYHE 3apsHoe
yCTpO#CTBO ¢ kKabeneMm He Xyxe miniUSB

USB Anantep Bluetooth e xyxe 4.1 Low

or LY RO N Sy
ITPUMEPHBIA IIEPEYEHDb OBOPYJAOBAHUSA
(MHGPacTPyKTYpHBIX JIUCT) IS CO3IaHUS U
byHKIMOHUPOBaHUS B 0011€00pa30BaTEIbHBIX
OpraHM3alusaXx, pacllOJIOXEHHBIX
B CEJIbCKOM MECTHOCTH M MaJIBIX ropojax
KpacHonmapckoro kpas, IEeHTpOB 06pa3oBaHuUs
€CTEeCTBEHHO-HAay4YHO! U TEXHOJIOTUYECKOU
HanpasieHHoctei B 2021 roxy
Ne HaumenoBanue KpaTtkue npuMepHble TEXHUYECKHE Xapak- | Equnnna
KonnuecTBo;
n/1 0o6opyoBaHus TEPUCTUKH N3MEpEeHHUs
HaumenoBanue Hanpasienus: "IIpodmisHbli KoMILIekT 6a3za"
HaumeHoBaHue pasnena:
1 ["IIpodribHBIA KOMIUIEKT
6aza"
1. Iudposas nabopatopust no Ouosoruy]
(yuenuyeckasi), KoJmyecTBo - 3 mrt.: Obec-
MeYMBACT BBINOJIHEHUE J1ab0OpPaTOPHBIX pa-
00T Ha ypokax 1o OHOJOTrMU B OCHOBHOM
[IKOJIE ¥ IPOEKTHO-MCCIIEI0BATEIbCKOM
NesTebHOCTH ydanmxcs. KoMmiexkranus:
BecnipoBoiHON MYJIBTHAATYMK IO OMOJIOA
MM C HE MEHee 4¥eM 6-10 BCTPOCHHBIMH
maTunkamu: JIaTYMK BJIAXXHOCTH C JIMarna-
soHom u3mepenus 0...100%: nHamugue
JIaTYMK OCBEIICHHOCTH C JMANa30HOM H3-
Meperust He yxe deMm ot 0 mo 180000 mnx:
[IpodunbHbli koMIulekT  Hanuwuue Jlatunk pH ¢ auanasoHoM m3me- S 134.00
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Ne HaumenoBanue KpaTtkue npuMepHble TEXHUYECKHE Xapak-| Eqununa
/i obopyroBanus TEPHUCTUKH U3MEPEHUS
Energy Kpatkoe pykoBOACTBO 1O 3KCILTya-|
raru nudposoit mabopatopun I{udponast
BUJEOKAMEpa € METALINYECKUM IITaTH-
BOM, paspemienue He MeHee 0,3 Mnukc
IIporpamMHOe obecneuenne Meroauye-
ckie pexomeHjauuu He Menee 30 pabor
'YrmakoBka Hamuume pyccKOsS3bIMHOTO caif-
Ta nnojepxku, Hanmuuue Bugeoposuxos. 2.
[{udpoBas naboparopus no xumuu (yye-
HAYecKas), konumdecTBo - 3 mt.. Obecne-
YUBAeT BEINOJHEHUE JIabopaTopHbIX paboT
110 XMMHMH Ha ypOKaxX B OCHOBHOM IIKOJIE U
MTPOEKTHO-UCCIICAOBATEILCKOR 1A TEIBHO
cti ydamuxcs. Kommekrauus: becnpo-
BOAHOW MYJIbTHJATYUK 10 XMMHUH HE Me-
Hee YeM C 4-Msi BCTPOEHHBIMM JIaTYMKaMHU:
Jlatuuk pH ¢ auana3zoHOM U3MEpEeHUs HE
yxe ueM oT 0 1o 14 pH: nanuyue Jlatymk
BBICOKOHM TeMIlepaTypsl (TepMONapHEBINA) ¢
Iara30HOM HM3MEPEHHUs HE YXKE YEM OT -
100 go +900C: namuume JlaT4yuK 3JIEKTPO-
MIPOBOZAMMOCTH C JUara3oHaMU U3MEPEHHUS
He yxe dyeM oT 0 mo 200 MxCwm; ot 0 10
2000 MxCwm; ot 0 go 20000 MxCwm: HaIU-
uyre JlaTyuk TemnepaTrypsl ILIaTHHOBBIN Ci
IIMara3oHOM U3MEPEHMS He yxe 4eM oT -30)
o +120C: nanmuune OTENbHBIE JATYUKHU:
JlaTuuk ONTHYECKON IUIOTHOCTU 525 HM:
Haymmune Axceccyapsl: Kabens USB co-
€ IMHUTEIILHBIA: HAIAYNE 3apsaHoe
yCTpoicTBO ¢ kabeneM He xyxe miniUSB
USB Anantep Bluetooth ne xyxe 4.1 Low|
Energy KpaTkoe pykoBOJCTBO IO 9KCILTya-
Tanuu UUppoBOH TabOpaTOpUU: HAIUYHE
Habop nabopaTopHON OCHACTKM: HAJIUYHUE
[TporpamMMHoe obecnieyenue: Hamune Me-
TOAMYECKUE peKkoMeHaauuun He menee 40)
paboT: Haymyre Hanmuuue pyccKos3pIMHOrO
caiita momuepxku Hanuuue BuaEOpOIH-A
koB. 3. [ludposas naboparopus 1o Gusmke
(yuenu4veckas), Kojau4ecTBo - 3 mrt.: Obec-
TIEYMBAET BBIIIOJIHEHUE SKCIIEPUMEHTOB IO
Temam Kypca ¢usuku. Kommiekranus:
BecripOBOAHON MYJIBTHAATYUK IO (HU3UKE
HE MEHee 4eM C 0-10 BCTPOCHHBIMH J1aT4H-
kamu: [ludpoBoif 1atyuk TemmepaTypsl C
TMaria30HOM M3MEPEHHMSI HE YXKE YeM OT -
20 no 120C: namuume I{udpoBoit naTuMK
abCOIIOTHOTO JIaBJICHUSI C JUAIa30HOM M3-
MMepenust He yxe deM oT 0 mo 500 xlla:

KoiuuecTBO|
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/11

HaumenoBanue
o6opynoBaHus

Kpa'n(ue IIPUMEPHBIC TEXHUYCCKUE XapaK-
TCPUCTUKH

Envauna
U3MEpEHUS

KonnyecTBO|

Hanugue JlaT9uK MarHUTHOTO IOJS C Ja-
11a30HOM M3MEpEeHHs He yxe yeM oT -80 110
80 MTin: manmume J[aTyuk HanpsDKEHUS C
Tuana3oHaMK U3MEPEHUs HE YXKE YeM OT -2
imo +2B ; ot -5 mo +5B; ot -10 10 +10B; oT
~15 no +15B: Hanuuyue JlaTyMK TOKa HE
yxe geMm oT -1 g0 +1A: nanmuue JlaTumk
AKCEJIEPOMETP C II0KA3aTENsMH HE MEHEe,
ueMm: =2 g; +4 g; +8 g : Hamuuue OTHENb-
Hble ycTpoiictBa: USB ocumuiorpad He
eHee 2 xaHaia, +/-100B: Hammuue Axcec-
cyapel: Kabens USB coenuHHTENBHBIH:
HaMyue 3apsaHOE YCTPOHMCTBO ¢ KabeneMm|
He xyxe minilUSB USB Apanrtep
Bluetooth ne xyxe 4.1 Low Energy Kon-
CTPYKTOpP JUISI IPOBEICHUS 3KCIIEPHMEH-
TOB: Hajuuyue Kparkoe pyKOBOJCTBO IO
pKcILTyaTauuu uudposoit  yaboparopun:
Haymuue [Iporpammuoe  obecnedyeHue:
HaMMuue MeTroauueckue peKOMEeHOAluH
(ne menee 40 pabot): Haimuue Hanuuwe
PYCCKOSA3BIYHOTO caiTa nmoanepxku Hanu-
ure BuAeoponukoB. KommbioTepHoe 060
pynoBanue: 4.HoytOyk, konmuectBo - 3
mt.: Dopm-dpakrop: HOyTOYK; JKecrkas,
HEOTKJII0YaeMasi KJlaBuaTypa: Halli4Me;
IPycckasi packiazika KjIaBUaTyphl: HAJIMYKE;
MaroHajgb JKpaHa: He MeHee 15,6 o
iMoB; Paspemenue okpaHa: He MeHee]
1920x1080 nwukceneit; KomuyectBo siaep
npoueccopa: He MeHee 4; KonnyuecTBo 10-
TOKOB: He MeHee 8; ba3oBasi TakToBas 4a-
cToTa npoueccopa: He MeHee 1 I'T'; Maxk-
CUMaJIbHAsi TAKTOBask 4acToTa IIpoleccopa:
He meHee 2,5 I'T'u; Kom-nmamsars mpomec-
copa: He meHee 6 MbaiiT; O6beM ycTaHOB-
JICHHOW OIlepaTHMBHON MaMATH: HE MEHee §
["6aiiT; O6beM mnoIep>KUBaEMOM oIepa-
TUBHOM NaMmsATH (W11 BO3MOXXHOCTU pac-
mupeHus): He MeHee 24 I'6aitt; O6nem;
nakonureas SSD: me menee 240 I'6aiit;
Bpemst aBroHOMHON paboTsl oT OGarapen:
He MeHee 6 vacoB; Bec HoyTtOyka ¢ ycra-
HOBJICHHBIM aKKymyJjsitopoM: He Gosee 1,8
kr; Brenmuit uatepdeiic USB crannpapral
He HKe 3.0: HE MeHee TpeX CBOOOIHBIX]
Buemnuit uatepdeiic LAN (ucnonb3oBa-
HUE IEPEXOJAHUKOB HE IIPEAYCMOTPEHO):
Haymune, Hamuuue Momyneit u uHTEpdEi-

COB (ncnonmoaanne TICPEXOJHUKOB HE
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No Haumenosanue
n/n 060pyI0BaHNUs

KpaTKHe IIPUMEPHBIC TEXHUYECCKUEC XapaK-
TEPUCTUKHU

Enununa
MN3MEPEHUS

KoauuecTBo

npexycmorpeno): VGA, HDMI; becnpo-
BoaHast cBs3bp Wi-Fi: Hanmuuue ¢ noaepx-

oit crangapra IEEE 802.11n unu cospe-
llx:leﬂﬂee; Web-kamepa: Hanuuue; Manuiny-
imsTop "Memue": Haymuue; Ilpexycranos-
lIeHHasi ONepalMOHHas CHCTeMa ¢ rpadu-
MECKMM I10JIb30BaTEIbCKUM MHTEphencoM,
oGecrnieunBaromas paboTy pacrnpoCTpaHEH-
HBIX 00pa3oBaTeIbHBIX U OOIIECUCTEMHBIX]
npuiaoxeHuit: Hayue. COBMECTUMOCTD €
BBIIEYKa3aHHBIMU IM(POBEIMH J1abopaTo-
pusmu. 5. MOV (npuHTEp, CKaHEp, KO-
nup), xommyectBo - | mr.: Tun ycrpoii-
ctBa: MOV (pyHkuuu nedatv, KOIMMpoBa-
HUs, CKaHupoBaHus); @opmar Oymaru: He
Menee Ad4; IlBerHocTh: uepHO-OeEIbIi;
TexHonorus nedaru: JasepHas; Makcu-
MaJIbHOE pa3pellleHHue IeYaTH: HE MCEHEE
1200x1200 Touek; Hurepdeticer: Wi-Fi|
IEthernet (RJ-45), USB: nanmynue.

AMMCHOBAHUC HAIIPABJICHUS !

ITpoduiibHb KOMIUIEKT. JIONOIHUTEIBHOE

obopynoBanue"

Haumenopanue pasjena:
1 "EcTecTBeHHOHay4YHas
HaIpaBJICHHOCTB"

Ha6op OI'D no xumun

B Habop BXxOomAT Bechl J1aOOPaTOPHBIC
onekTponHsle 200 r: HaJMyMe, CIMPTOBKA
imaGoparopHasi: HaJIMYMEe BOPOHKAa KOHMYE-
CKas: HaJIM4We [ajo4yKa CTEeKJISTHHAs:
Hanmuuue npobupka IIX- 14 (we menee 10
INTYK): HaJIMYUE CTaKaH BBICOKMHM C HOCH-
koM BH-50 ¢ MeTkoii (He MeHee2 IITYKH):
HAJIM4YME MWINHADP U3MEpUTENbHbIN 2-50-2
(CTEKJISHHBIH, C NPUTEPTON KPBIIKOH) :
HaJIMYME INTATUB JUIA IPOOMPOK HE MEHEE
yeM Ha 10 €3N HaMM4Me 3aXXUM NpoOH-
[POYHBIA: HAJIWYME INIATEIb- JIOXKEUYKa (HeE|
FweHee YeM Ha 3 IITYKH): HaJuyue Habop
(h;1aKOHOB IS XpaHEHHUS PaCTBOPOB U pe-
akTUBOB (00beM (uiakona 100 mi — He Me-
Hee YyeM 5 KOMIUIEKTOB 1o 6 mTyK, 06beM|
¢dakona 30 ma — He MeHee 4eM 10 KowM-
[UIEKTOB 1O 6 INTYK): HaIW4ME IVIIMHID
[M3MEpUTENIbHBIA ¢ HocukoM 1-500 (1e Me-
Hee 4eM 2 IITYKH): HaJM4Yue CTakaH BbICO-
7 500 M (He MeHee 3 ITYKH): HAIU4UE
abop epuueit st MBIThS IOCY/IBI (€pII [UIs]
BIThbsI IPOOUPOK — HE MEHEE YeM 3 IITYKH,
pII VIS MBIThS KOJIO — HEe MeHee 4eM 3
TyKH): Hamuume Xanatr Oensit x/6 (He
eHee 4YeM 2 ITYKM): HaJIU4YUE IIepYaTKY|

IT.

134.00
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Haumenoranue
o6opynoBaHus

Kpanme IIPUMEPHBIC TCXHUYCCKUE XapaK-
TCPUCTUKH

Enuuauna
N3MEpPEHHUS

KosinyecTBO

PE3NHOBBIE XMMHYECKHE CTOHKHE (HE Me-
Hee 4eM 2 IITYKH): HAJIMYME OYKHU 3alIUT-
Hble: HaMuuhe QUIbTphl OyMaxKHble (HE
MeHee yeM 100 1mTyK): HaIM4Ue roproyee
juis ciupToBoK (He Menee udeM 0,33 ix):
Haymuue. B coctaB Habop BXOJAT peaKTH-
BBI: ATIOMUHUM, XKeJle30, CONISIHAsL KUCIIOTA,
MEeTWIOpamX, (eHondTalenH, aMMHak,
[IEPOKCHJI BOJOpOJA, HUTpAT cepedpa H
npyrue; B oOLIel CI0XHOCTH He MeHee 44
[Pa3IMYHBIX BEIIECTB, MCIOJIB3YEMBIX IS
COCTABJICHUS KOMILIEKTOB PEaKTUBOB IIpH|
MPOBEIECHNUN 3K3aMEHAIIMOHHBIX JKCIIEpH-
[MEHTOB I10 KypCy IIKOJIBHON XUMHUHU.

MuKpockon uuppoBoii

U MUKpockomna: 6uonoruyeckuit Hacan-
a MHUKpPOCKOIIa: MOHOKYJISIpHAasi: HaJIM4Mc
Haznauenue: naboparopusii Meron ucH
CIIEIOBaHMS: CBETJIOE ToJie: Haiuumuue Ma-
TEpHal ONTHUKHA: ONTUYECKOE CTEKJIO:
HaJIu4Yue YBEJIWYEeHHE MHMKPOCKOIa, Kpar:
64 — 1280 Oxynsper: WF16x O6beKTHBEL:
4x, 10x, 40xs (MOAIPYXUHEHHBIN @ HaJIUA
uyre PeBosibBepHas rojioBkKa: Ha 3 0OBEKTH-
Ba: HaTU4Yue THUIl MOJCBETKU: 3€pKAIO UIIH
CcBETONMOJ  PacrojioXeHue TOJCBETKM:
BEpXHsAA M HWXKHAA Marepuan xopiryca:
etaur: Hamuuue IlpeaMeTHBI CTONMK,
M: 90: Hanmuue Mcrounuk nutanus: 220
B/50 I'u: Hanmumuyme Yucino Meranukcesewu:
He MeHee |

HIT.

134.00

HaumenoBanue pasjena:
"TexHoyoruyeckas
HaIpaBJIEHHOCTH"

UeThIpéxoceBoit yueOHBbIiH
pO6OT-MaHUITYIISATOP C MO-
UTyJIBHBIMA CMEHHBIMU
HacaJKaMH

YyeOuplii  poOOT-MaHUIYJIATOP IIpe/IHa-
3HAYEH U OCBOEHMS 00y4daroMMHuCs OC-
HOB pOOOTOTEXHUKH, I IOATOTOBKH
00y4Jaromuxcsi K BHEAPEHUIO W IOCIEIy-
FOIIEMY MCIIOJIB30BaHUIO POOOTOB B IIPO-
MBIILIEHHOM IIpou3BoACTBe. KoymyecTBo|
oceil po6oTa MaHMITYJIITOpA HE MEHEE 4Ye-
Teipex. [lepeMemienue HHCTpYMEHTa B
MPOCTPAHCTBE II0 TPEM OCAM JIOJDKHO
yYIpaBiIsATECS I[IArOBHIMM  JIBUTATEIISIMHU.
Hamnpsikenue nMUTaHUs [UAroBBIX IABUIATe-
ineit He Oosiee 12 B. CepBoaBurareis 4eT-
BEpTO#l OCH JOJDKEH oOecredmBaTh NOBO-
POT MHCTPYMEHTA. YTOJI MOBOpPOTa MAaHHU-
IMyAATOpa Ha OCHOBAaHUM BOKPYT BEPTHU-
anpHOM ocu He MeHee 180 rpaxycos. [l
NpefeyeHus IOJOXKEHUsS MaHUIYJISTOpPA

T.

134.00
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n/n

HammenoBanue
06opynoBaHus

Kpanme IIPUMEPHBIC TCXHUYCCKUEC XapaK-
TECPUCTUKH

Enpununa
U3MEPEHUs

KonuuecTBO

[P TIOBOPOTE BOKPYI BEPTHKAIBHON OCH
ITOJDKEH MCIIOJIb30BaThCsl JHKOJAEp. YTol
[I0OBOpPOTA 3aJIHEr0 IUIeYa MAaHMITYJISITOpA
He MeHee 90 rpamgycoB. Yros moBOpoTa
[IepeIHEro IUIeYa MaHUITYJISTOpa HE MEHEE
100 rpagycos. Jljis onpeaesieHus MOJI0XKe
HUS 33/IHETO ¥ MEPEIHEro IUIeY MaHUITyJIs-
TOpa JI0JDKEH HCIOJIb30BAThCS THPOCKOIL.
'Yroy nmoBopoTa 1o 4eTBEPTOH OCH HE Me-
Hee 180 rpamycoB. JlomkHa OBITE BO3MOXK-
HOCTh OCHAIIEHUSI CMCHHBIMH HacaJKamH|
(HanpuMep, JepXkareinb KapaHjalla Wiy
(biomacTepa, npucocka ¢ CepBOABHUIaTeE-
lIeM, MEXaHM4ECKOe 3aXBaTHOE YCTPOHCTBO
C CEepBOIBHUIaTejeM, YCTPONCTBO IUIS Jia-
3EpPHOM I'paBUPOBKM MJIM YCTPOMCTBO s
3D-neyatu). JlomxHa OBITE BO3MOXXHOCTH!
[TO/IKJTIOYEHUS JIOTIOJTHUTEJIBHBIX|
YCTPOMCTB  (Hampumep, TpaHCIOPTeEpa,
penbca Ui nepeMemeHus pobora, mynbTal
YIIpaBJICHUS TUIA JDKOMCTUK, KaMephl Ma-
IOMHHOTO 3PEHMS, ONTHYECKOro [aT4HKa,
onyns GecnipoBogHOro aocrtymna. Pob6ort-
aHUITYJIATOpP JOJDKEH ofecreyuBaTh Iie-
pEMeEIleHNe Hacalkyd B IPOCTPAHCTBE, aK-
TUBALIMIO HACaJKU, BO3MOXHOCTH I1OJIyYe-
HUST CUTHAJIOB OT Kamepbl M JaT4YUKOB,
BOBMOXXHOCTH YIIPABJICHUS IOIIOJHUTEIIb-
HBIMHM YyCTpo¥cTBamMu. Marepuan kopmyca
— amomunuit. Jluamerp pabouyeit 30nb1 (6€3
ydeTa HaBECHOTO MHCTPYMEHTAa M 4ETBEP-
roit ocu) He Menee 320 mm. Murepdeiic
noakmodyenuss He xyxe USB. Jlomxes|
MMETh BO3MOXXHOCTH aBTOHOMHO# paboThl

BHEITHEro yIpaBieHHUs. YIpaBiAIOluUi]
E:om'ponnep JIOJDKEH OBITH COBMECTHUM CO
cpenoit Arduino. YnpaBiastonmuii KOHTPOJI-
JIep COBMECTHUM CO CpEJOW IpOrpaMmHupo-
BaHUS Scratch, ¥ s3BIKOM IPOrpaMMUpPO-
Banus C. JJoivkeH obecrieuuBarh MOBOPOT
110 NEPBBIM TPEM OCSM B 3aJIaHHBINA Yrojl U
Ha 3a/IaHHBIA YTOJI, IOBOPOT I10 YETBEPTOM
OCH Ha 3a/IaHHBIi yToJl, IBUKEHUE B KOOpP-
nUHATBl X, Y, Z, NIepeMelleHue Ha 3aaH-
HOE paccTosHue 1o koopauHatam X, Y, Z,
repenavdy JaHHBIX O TEKYIIEM IOJIOXKCHHH|
yTJIOB, Iepeady JaHHBIX O TEKYIIUX KO-
OpAMHATaxX HWHCTpyMeHTa. JlomkeH moa-
NIePXXUBATh NEPEMEUICHUE B JIEKAPTOBBIX
[KOOpAMHATaX ¥ yrjax I0BOpPOTa OCEH, ¢
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n/n

Haumenosanue
obopy10BaHuUs

Kpartkue npuMepHbie TEXHHYECKHE XapaK-
TEPUCTUKHU

H3MEPECHUSA

KoiuuecTBO

3a/IaHHOM CKOpPOCTBIO M YCKOpPEHHEM. TH-
bl NIEPEMELICHUI B JIEKAPTOBBIX KOOPIH-
HaTax: JABM)KCHHE 10 TPACKTOPHUH, JIBHIKE-
HHE TI0 TIPSAMOM MEXIY HBYMSI TOYKaMH,
MepenphIriBaHue U3 TOYKU U TOYKY (Iepe-
HOC 00BEKTa).

Obpa3zoBarenbHbIH HabOP

1 poOOTOTEXHUKE

IO MEXaHUKE, MEXATPOHUKE

KOMILIEKT UIst M3y4YeHHUS OCHOB JJIEKTPO-
HUKM U pobortorexnukn HabGop nomxe|
OBITH IIpe/iHa3HA4YeH JUIS TPOBECHUS]
Y4EOHBIX 3aHATHI 1O JICKTPOHMKE U CXe-
MOTEXHHKE C LENbI0 M3ydeHus Hauboiee
PAacIpOCTPAaHEHHON  JJIeMEHTHOW  ©a3bl,
IIPUMEHAEMOMN s HH)XEHEPHO-
TEXHUYECKOr0 TBOPYECTBA Y4YallUuXcCsd M
pa3paboTkm y4eOHBIX Mojenelt poGoToB.
Habop 10ipKEH MO3BOJSATH y4allMMCs Ha
[PAKTUKE OCBOMTH OCHOBHBIE TEXHOJIOTH
IPOEKTUPOBAHUS poOOTOTEXHUYECKHX
OMIIJICKCOB Ha IpUMepe y4eOHBIX MoOjie-
eit poGOTOB, a TAK)KE U3YYUTh OCHOBHBIC
TEXHUYECKUE pelmeHus B obnactu kubep-
HETMYECKMX W BCTPAMBAaEMBIX CHUCTEM. B|
COCTaB KOMILIEKTA JIOJDKEH BXOAUTH HaboOp

OHCTPYKTHBHBIX 3JIEMEHTOB Ul COOPKH
E\f(axera MaHUIYJSIIUOHHOTO poboTa, KOM-A
IUIEKT METALTMYECKUX KOHCTPYKTHBHBIX
DJIEMEHTOB Ul COOpPKHM MakeTa MOOMIIBHO-
ro pobora u T.11. B cocTaB KoMIUIeKTa BXO-
MUT HaAOOp JJIEKTPOHHBIX KOMIIOHEHTOB
JUISE U3YYEHUsI OCHOB JJIEKTPOHMKH M CXe-
MOTEXHHMKH, 8 TAKXX€ KOMILIEKT IPUBOJIOB
M JaTYUKOB Pa3IMYHOIO THIIA JUIS pa3pa-
060TKH pOOOTOTEXHNYECKUX KOMIUIEKCOB. Bl
COCTaB KOMIUIEKTA JOJDKHO BXOJUTB: MO-
TOPBI C DHKOJIEPOM - HE MEHee 2IIT, CEpBO-
puBoJ1 OOJNBIION - HE MEHee 41T, CEPBO-
NPUBOJ Majblii - HE MeHee 21T, MHOpa-
[KpacHBIM JaT4YMK - HE MeHee 3INT, yJIbTpa-
BBYKOBOH JIaTYMK - HE MEHEe 3T, AaTYMK
TeMIlepaTypbl - He MeHee |IT, JaT4YMK
OCBELIICHHOCTH - He MeHee lmr, Habop
DJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
[KOHJIEHCATOPBI, CBETOJUOAB!I Pa3JIMYHOIO
HOMMHAJIA), KOMILIEKT IPOBOJOB IS Oec-
[a€4YHOr0 NPOTOTUIIMPOBAHUS, IUIaTa Hec-
[TACYHOTO MPOTOTUIIMPOBAHUS, AKKYMYJIs-
TOp M 3apsA/HOE YCTpoWcTBO, B cocras
[KOMIUIEKTa JIOJDKEH BXOJUTH IPOrpaMMM-
PYEMBI KOHTpOJLIEpP, IPOrpaMMHpPYEMBIH

B cpene Arduino IDE uiam ananormyseixX
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Haumenosanue
o0opy1oBaHus

KpaTtkue npuMepHbIe TEXHUYECKHE XapaK-
TEPUCTHUKA

Enunauna
U3MEPEHUs

KonuyecTBO!

CBODOIHO pacnpoCTpaHsieMBbIX Cpeax pas-
pabotku. [IporpaMmMupyemelii KOHTpOJLIED
oKeH obagaTh MopTaMM JUIs ITOAKIIIOA
yeHus ~ UUPPOBBIX U AHAJOrOBBIX|
ycrpoiictB, unrepdeiticamu TTL, USART),
12C, SPI, Ethernet, Bluetooth miu WiFi. B
COCTaB KOMIUIEKTA JIOJDKEH BXOJUTH MO-
ITyJIb TEXHUYECKOIO 3PEHMS, IIpe/ICTaBIs-
IOl CcOO0H BBIYMCIUTEIBHOE YCTPOM-
CTBO CO BCTPOEHHBIM MHKPOIIPOLIECCOPOM]
(K0JI-BO silIep - HE MeHee 41T, YacToTa Si/-
pa He MeHee 1.2 I'T', o6vem O3V - He me-
Hee 512M6, 06beM BCTPOEHHOW NMAaMATH
He MeHee 81'0), MHTErpUpPOBAHHON Kame-
poii (MakCMMaJIbHOE pa3pelIeHHE BHUIEO-
[IOTOKA, MEpe/laBaeMoro Io HHTepdeicy
USB - He MeHee 2592x1944 exn.) u ontuye-
CKOM cucTteMoit. Moayins TEXHHYECKOIO
BpeHus JO0JDKeH o0siagaTh COBMECTHMO-
CTBIO C PA3IMYHBIMU IIPOrPaMMHUPYEMBIMH|
OHTPOJLIEPaMH € ITOMOINBIO UHTEP(EHCOB|
- TTL, UART, 12C, SPI, Ethernet. Moay:p
TEXHAYECKOTO 3PCHMS JOJDKEH HMETh
BCTPOCHHOE IIPOrpaMMHoOe obecreueHne Ha
OCHOBE OIIEpallMOHHOM cucTembl Linux,
[TO3BOJISIONIEE OCYIIECTBIIATE HACTPOMKY)|
CHCTEMBI MalIMHHOIO OO0y4YeHUs napamer-
POB HEHWPOHHBIX CeTel UIs OOHapy>XeHHs
00BEKTOB, ONpEACIICHUSI UX 11apaMeTPOB M|
manpHelmei uaenTuukanuu. KomruiekT
NOJDKeH ofOecreynBaTh BO3MOMKHOCTH M3Y-
YEHUs] OCHOB pa3pabOTKM NPOrpaMMHBIX Y|
anIapaTHBIX KOMIUIEKCOB MH)XEHEPHBIX
cucteM, peuieHuid B chepe "HHTEpHET Be-
mei", a Takke pemeHuit B obiactu pobo-
TOTEXHUKH, UCKYCCTBEHHOI'0 MHTEIUIEKTA U]
alIMHHOTO 00y4YeHUs.

YHUKOB

O6pa3oBaTeIbHBIA KOH-
CTPYKTOp VISl IIPAKTHKH
0JIOYHOTO TIPOrPaMMHUPO-
BaHUS C KOMIUIEKTOM JaT-

PoGoToTexnuueckuit Habop mpeaHa3HayeH
ISl U3YYEHHUS] OCHOB POOOTOTEXHMKH, II€-
Tanei, y3JI0B ¥ MEXaHM3MOB, HEOOXOIM-
MBIX IS CO3JaHus POOOTOTEXHUUYECCKHUX
ycrpoiicte. Habop mnpexacraBiaser coboi
OMIUIEKT CTPYKTYPHBIX JJIEMEHTOB, CO-
CAMHUTEIIBHBIX JJIEMEHTOB U JJIEKTPOTEX-
HAYEeCKHX KoMIoHeHToB. Habop mo3posisen
cobupars (M mporpaMMupoBaTh cobupae-
MBbIE MOJICIIN), U3 DJIEMEHTOB, BXO/AIIMX B
€ro COCTaB, MOJIE/IM MEXaTPOHHBIX U pobo-
TOTEXHUYECKMX YCTPOWCTB C aBTOMAaTH3H-
OBAHHBIM YIPAaBJICHHUEM, B TOM YMCJIE HA

IOT.
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Ne Haumenosanue
n/n obopynoBanus

Kparkue npumepHeie Texunueckne xapax-

TCPUCTUKH U3MEpPECHUS

Emnuuna
Konnuectro

OJIECHOM XOIy, a TaKKe KOHCTPYKIIMii,
OCHOBAaHHBIX Ha MCIIOJB30BAaHHH Mepenay
(B TOM uHMCre YepBSYHBIX U 3y6YaThIX), a
TAKKE PBIYArOB. CBETONMOMHBIA MaTpHuy-
HBIN TUCILIeH ¢ 6ol MOACBETKOM HA KOH-
Tpoutepe  KojumyecTBO  mOpPTOB  BBO-
la/BBIBOIA HA KOHTPOJIEpE HEe MeHee 6
KonuuecTBo kHOMOK He Menee 4 OGmee
L(OJIH‘ICCTBO JIEMEHTOB: He MeHe 520 .,
B TOM 4HcCje: 1) mporpaMMupyeMslii 610K
YIPaBICHUS, KOTOPBIH MOXeET paboTarh
ABTOHOMHO H B IIOTOKOBOM PEXHME: HATU-
4ue 2) CepBOMOTOpBI: HAIMYME 3) JATYHK
CHJIBI: Halu4ue 4) JaT4uK pacCTOSHUS:
HaIM4YKe 5) NaTYUK IBETA: HATHYME 6) aK-
yMyJsiTopHas Gatapes: Hanwuue 7) ITna-
THKOBBIC CTPYKTYDHBIE 3JIEMEHTBI, BKIIKO-
asi 1epOpHPOBAHHBIE SJIEMEHTHI: GAIKH,
YOUKH, OCH H Ballbl, COCIMHHTEBHbIC
JIEMEHTBI K OCSAM, LIECTEPHH, NpeAHA3HA-
MEHHbIC [UISl CO3JaHMsl YEPBSYHBIX U 3y0-
“aThIX Mepejaay, COCHMHHUTENIbHBIE H Kpe-
MEXHBIC DJIEMEHThI: Hainuuue 8) Ilpo-
rpaMMHOEe  obecredeHune, HCIoIb3yeMoe
UL IIPOrPaMMHUPOBaHHA COOHpaeMbIX po-
OOTOTEXHHYECKMX MOJENEH U yCTPOMCTB:
HATHYHE

ITepBblii 3aMecTuTEND
MUHHUCTpA

C.B. ITponbko



