MHUHUCTEPCTBO PykoBoauTensiM MyHHUIIMIIATbHBIX

OBPA30BAHMUAA, HAYKH OpPraHoB yIIPaBJICHUS
N MOJOAEXHOMU ITOJIUTUKHA oOpa3zoBaHHEM
KPACHOIAPCKOI'O KPASA (cornmacHo crucka)

Pammmunesckas yi., a. 23, r. Kpacuomap, 350063
Ten. (861) 298-25-73, (861)298-26-00
E-mail: minobrkuban@krasnodar.ru

Ha Ne oT

O nmoaroroBke mporpaMmm
YBaxaeMblil pyKOBOJIUTEIb!

MunucrepcTBO ~ 00pa3oBaHHMs, HayKu W MOJOJEKHOM  TOJHUTUKHU
Kpacnomapckoro kpas (majiee — MHHUCTEPCTBO) MOBTOPHO HampaBisieT IPUKa3
muHucTepcTBa OT 9 pepasia 2023 1. Ne 440 "OO6 onpeaeeHn MPUMEPHOTO TIEPEUHS
obopynoBanus (MHGPACTPYKTYPHOTO JHUCTA) JUIS CO3MAaHUS M (PYHKITMOHUPOBAHUS
LHEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOU HaMpaBJICHHOCTEHN
"Touka pocTa" B paMKax peanu3anuy peruoHaNnbHOro npoekra "CoBpemMeHHas mKkona'
HanuoHanbHOro mnpoekta "OOpaszoanue" B 2023 romy" s pa3paboTku U
YTBEPKJICHUS MPOTPaMM COTJIACHO MOJIYy4aeMOro KOMILIEKTa 000py10BaHHUS.

[Tpunoxenue: Ha 10 1. B 1 3K3.

C VYBaxxeHuewm,

Havanbpauk
YIPABJICHHS OOLIETO
00pa3oBaHUs E.B. Mscuiiesa

[TaBnenko Burtanuit AnexcanapoBud
+7 (861) 298-25-82
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MHWHHUCTEPCTBO OBPA3OBAHMSI, HAYKH X MOJIOJIEKHOM
IMOJMTHUKHA KPACHOJAPCKOI'O KPASI

NPUKAS3
oT 09. 04 . 043 Ne 440

r. Kpacnozmap

006 onpeaeieHNH NPHMEPHOTO NMepeYHs
oGopynoBannsi (MHPPACTPYKTYPHOIO JHCTA) AJI
cO31aHUA H (PYHKIHOHHPOBAHHA HEHTPOB 00pa3oBaHHHA
€CTeCTBEHHO-HAYYHOH H TeXHOJIOrHYecKoH HanpaBJ/ieHHOCTeH
«Touka pocTa» B paMKax peajH3alHH
pernonaabHoro npoekra «CoBpemMeHHasi IKOJIa»
HAHOHAJIbLHOTO npoekTa «O6pazoBanue» B 2023 roay

B cootBerctBuH ¢ nucbMoM PDenepansHOro rocyIapcTBEHHOrO aBTOHOM-
Horo yupexnaeHus «LleHTp mHPOpPMAITMOHHO-aHATTUTHYECKOTO U TPOEKTHOrO CO-
NPOBOXAEHUS (DelepallbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOIO — YUYPEKICHHS
«lleHTp IpOCBETUTENBCKUX MHUIIMATUB MUHKUCTEpPCTBA MpocBeleHus Poccuiickoii
®enepauu» ot 6 despans 2023 r. Ne 100/0602-13 «O coorBeTcTBHH HHOpa-
CTPYKTYPHOTO JINCTa €JHHOM TexHosorudeckoi cpeae HIIO» mp u k a 3 b B a 10:

1. OnpenenuTs NpUMEpPHEIN NepeveHb 000pynoBaHus (HHOPACTPYKTYPHBIN
JIACT) 1JIsi CO3MaHUS U (QYHKIHOHUPOBAHHUS IIEHTPOB 00pa3OBaHMS €CTECTBEHHO-
HAay4HOW M TEXHOJOTWYeCcKOi HanpaBineHHocTel «Touka poctay B paMKax peajiu-
3allUM PETHOHAIIBHOrO npoekra «CoBpeMeHHas IIKOJIay HA[HOHAIBHOTO MPOEKTa
«O0paszoBanue» B 2023 roxy (mpuiioxKeHue).

2. HacTosmmii nprkas BCTYIIAET B CHILY CO JIHS €ro HOAMHUCaHHUS.

I1epBsIii 3aMecTHTEND
MHHHCTpA C.B. IIponsko



[Ipunoxenue

K NpUKa3y MUHUCTEPCTBA
o0Opa3oBaHHs, HAYKH

Y MOJIOJIE)KHOW TTOJIMTHKH
Kpacnonapckoro kpas

or 09.02 . 4028 Ne_ 440

IMPUMEPHBIA NEPEYEHHb OGOPYJIOBAHUS
(MHQPACTPYKTYPHBIH JIUCT) AN
co3JIaHus ¥ (YHKIITHOHUPOBAHHUS LIEHTPOB
00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON
HanpasieHHocTel « Touka pocta» B 2023 roxy

Ne| Haumenosanue 060- | KpaTkne npuMepHble TeXHHYeCKHe Xa- LEnnnnualeo.mqecTBo

n/m| pyaosanus (PBI1O) paktepuctuxku (PBI10) 3MEpeHH

HanmenoBanne Hanpas/enus: «O6opyaosanne 15 06meodpa3oBaTe bHBIX OpraHH3aIMii,
He ABISKIHXCH MAJTOKOMILIEKTHBIMH»

1 HaumenoBanue pasjena: «EcTecTBeHHOHAYYHAS HANIPABJICHHOCTDH)
[Tudpopas nabopatopus (OGecrieunBaeT BBIIOTHEHHE JKCIIEPUMEH-  IIT. 201.00
1o ¢pu3uke (YdeHHYe-  [TOB IO TEMaM Kypca (hH3HKH.

CcKasi) Kommekranus: becnpoBoaHONW MYJIbTHA

aTYHK 1Mo (U3MKe ¢ 6-10 BCTPOCHHBIMH]
natynkamu: lludposoit matumk Temmnepa-
TYpel C JHMAlla30HOM H3MEPEHHs He YXKe
geM oT -20 mo 120C Iudposoii natuuk ad-
COJIFOTHOI'O JABJIEHUS C IHANIa30HOM H3Me-
penns He yxe 9eM oT 0 go 500 xI1a JlaTyuk
MAarHMTHOTO MOJS C JUana30HOM H3Mepe-
HHUs He yxe 9eM oT -80 mo 80 mTn JlaTumk]
HaNPSHKEHHS ¢ Uana30HaMH H3MEPEeHHS He
ke ueM oT -2 g0 +2B; or -5 mo +5B; ot -
10 no +10B; ot -15 no +15B Jlatumk TOK4
He yxe 4eM oT -1 1o +1A Jlatuuk akcene-
POMETP € MOKa3aTeIsIMH HE MEHee 4YeM: +2
g. +4 g; +8 g OtnenbHble ycTpoiicTea: USB]
ocumutorpad He Menee 2 kanana, +/-10 B
Axceccyapel: KabGens USB coenunHTEIB
HbI 3apsAgHOE yCcTpoiicTBO ¢ KabeneM
miniUSB USB Anantep Bluetooth 4.1 Low]
Energy KoHcTpykTop mis mposeneHus|
pKcrepuMeHToB Kpatkoe pykoBojcTBO 10
PKCIUTyaTallid  mHQpoBoii  naboparopuui
[Tporpammuoe obecrnieyenne Meroamuue-
ckue pexomennanuu (40 pabort) Hammumel
PYCCKOSI3BIYHOIO caiiTa moiepxku Hamm-
YHEe BHICOPOJIHKOB.

Lndposas naboparopus OGeciednBacT BBHINOTHEHHE JAa0OPAaTOP-  WIT. 201.00
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Haunmenosanne 060-
pyaosanus (PBIIO)

KpaTkue npuMepHble TEXHHYECKHE Xa-

Ennaunna

pakrepuctuxku (PBI10) H3MepeHHs

’]COJIH‘IECTBO

Mo XUMHH (y4eHHYe-
cKast)

HBIX padOT MO XHMHH Ha YPOKax B OCHOB-
HO¥ HIKOJIE " IIPOEKTHOA
HMCCIIEIOBATENICKON  JIeATEIbHOCTH — yda-
muxcsi. Kommiekrauus: becnipoBoaHoi]
MYJIBTHAATYHUK 10 XHUMHH C 3-Ms BCTPOCH-
HeMH gaTaukamu: Jlatauk pH ¢ auamaso-
HOM u3MepeHHs He yxke yeM oT 0 mo 14 pH
JlaTurK 37eKTPONPOBOAMMOCTH C JIHANa30-
HaMH H3MepeHHs He yxe dyeM oT 0 go 200)

kKCwMm; ot 0 mo 2000 mxCwm; ot 0 mo 20000
mKCM JlaTuuK TeMIepaTyphl ¢ IHANa30HOM|
HM3MepeHHs He yxe uem otT -20 mo +140C
OtnenbHble AaTyuku: J[aTYUK ONTHYECKOMH
ninoTHOCTH 525 HM Akceccyapel: Kabenp
USB coenuuuTenbHBINH 3apsaHoe yCcTpOii-
cTtBo ¢ kabenrem miniUSB USB Apnanrep
Bluetooth 4.1 Low Energy Kpatkoe pyko-
BOJICTBO IO 3KCIUTyaTallHH TH(GPOBOM Jia-
Ooparopun Habop nabopaTopHoii ocHaCTKH
ITporpammuoe obecneuenne MeToauye-
CKHE pexoMmeHaanuu He MeHee 40 pabor
Hanmuume pycckosi3bIYHOIO caiita 110/
nepokku Hanmuue BUI€OPOITMKOB.

[udposas nabopartopus
o 6uonoruu (yyenunye-
CKas1)

OOecnieunBaeT BEINONHEHHE JiabopaTop-
HBIX pabOT Ha ypokax 1o OHOJOrHH B OC
HOBHOH HIKOJIe H POEKTHO-
MCCIIE/I0BATENIBCKON  /IEATENIBHOCTH  y4a-
IITHXCSL.

Kommuiexramus: becnipoBoaHo# MyIbTHA
MaTYHK 110 OHOJIOTMH € 5-10 BCTPOSHHEBIMH
maT4ukamMu: JIaTUHK BIQXHOCTH C JHalia-
30HOM u3MepeHus 0...100% Jlatuuk ocse-
[IIEHHOCTH C JHMana30HOM H3MEpPEHHS He
yixe gem ot 0 no 180000 nx Jaruux pH ¢
JTHara3oHOM H3MEpeHHs He yxe deM oT 0
no 14 pH Jlatuuk Temneparypsl ¢ auana-
BOHOM H3MEPEHHsS He yxe deM oT -20 1o
+140C JlaTuMk TeMmnepaTypbl OKpYXkKaro-
el Cpelbl ¢ JHana3oHOM H3MEPEHHS HE
yxe gem oT -20 1o +40C Axkceccyapsl: 3a-
pAIHOE ycTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
Kparkoe pyKkoBOACTBO 10 3IKCILIyaTaluy]
iudposoi nadoparopun [{upposas Bugeo-
[KaMepa ¢ METAUTMYECKUM LITATHBOM, pa3-
pemenune He menee 0,3 Mnuxc [Iporpamm-
HOe obecnedeHHe MeTOOHUYECKHE DPEKO-
MeHganuu He MeHee 30 pabor Ymnakoskal
Hanuune pycckoszeiaHOro caiita moj

JACPIKKH, HAJTHYHE BHICOPOJIHKOBY

IIT.

201.00
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HabOp Mo MEXaHHKE,
MeXaTpOHHUKE U poOOTO-
TeXHHUKE

MmpoBe/ieHUs Y4eOHBIX 3aHATHH MO H3y4e-
HHIO OCHOB MEXaTPOHHUKH H POOOTOTEXHH-
KM, IPAaKTHYECKOTO IPHUMEHEHHs 0a30BbIX
PIIEMEHTOB JJIEKTPOHHKH H CXEMOTCXHHUKH,|
a Takxke Haubosee pacnpoCTpaHEHHOM
PIeMEHTHOH ©0a3bl M OCHOBHBIX TEXHHYE-
CKHX pEeLIeHHH, IPHMEHAEMBIX IIPH NPOEK-
THPOBAHHHM M IPOTOTHIHPOBAHUH DPa3/IHY-
HBIX WH)KEHEPHBIX, KHOEpHETHYECKHX H
BCTpauBaeMbIX cucteM. B cocraB Habopa)
JTOJDKHBI BXOJWTH KOMILIEKTYIOIIHE U
ycTpoiicTBa, 00NafalomMe KOHCTPYKTHB-
HOM, 3JIGKTPHYECKOMH, anmapaTHOW M mpo-
TPaMMHOH COBMECTHMOCTBIO JIPYT C Jpy-
rom. B cocrap Habopa nOKEH BXOIUTH
KOMIUIEKT KOHCTPYKTHBHBIX JJIEMEHTOB M3}
MeTajuia 1 cOOpKM MakeTa MaHHITYJIsIH-
OHHOrO po0OTa W KOMIUIEKT MeTalTHye-
CKHX KOHCTPYKTHBHBIX JJIEMEHTOB LIS
cOOpKH MakeTa MOOMIIBHOTO poboTa.
B coctaB Habopa JHOKHBI BXOJWTH IPHBO-
1a pasJIM4YHOr0 THIA: MOTOPBI C HHTETPH-
POBaHHBIM HJIM BHEIIHUM JAaTYHKOM I10JI0-
DKEHHsST — HE MEHee 2INT, CepPBONPHBO/I
0ONIbIIOH — He MeHee 41T, CEPBOIPHBO/Y
MaJIbli — He MeHee 2IIT, NPHBOI C BO3-
MOKHOCTBIO YIpaBJIeHHs B IIIaroBOM pe-
pKuMe — He MeHee 2mT. B cocraB HabGopa
[TOJDKHBI BXOJIMTH 3JIEMEHTHI OIS COOPKH]
BaKyyMHOI'0 3aXBaTa: BaKyyMHasi IIPHCOCKa]
— He MeHee 11T, 3IeKTpOMarHUTHBINH Kila-
[aH — He MeHee 1mT, BaKyyMHBIH HAcoc —
He MeHee lmrT. B coctaB Habopa moinkHa
BXOJIMTH 3JIEMEHTHAas 0a3a IUis POTOTHITH-
pOBaHusA: IU1aTa OIS OecrnaeyHoro mpoTo-
THITHPOBAHHUS, KOMIUIEKT TIPOBOJOB pa3-
JTHYHOTO THIA W JUIMHBI, KOMIUIEKT PE3H-
CTOPOB, KOMIIJIEKT CBETOJIHO/IOB, CEMHCET-
MEHTHBIH WHAuKaTop, muciuied JKK-tuma,
[KHOTIKH — HE MEHEE SIIT, MOTCHIHOMETPBI
— He MeHee 31T, HHPPAKPaCHBIA JATYHK -
HE MeHee 3T, YIbTPa3BYKOBOW JaT4HK -
He MeHee 3INT, JaTYHK TeMIIEpaTyphl - He
MeHee 1T, JaTYWK OCBEIIEHHOCTH — He)
Menee lmr, Mmoayns Bluetooth — He menee
lmr, monynes UK-npuemHuka — He MmeHee
lmr, momyns HK-mepenatumka B BHe
[KHONIOYHOI'0 IyJbTa YIpaBieHHs — T,

Ne| HaumenoBanue 060- | Kparkue npumepHbie Texauveckue xa- | Exnnuna Koanvecrso
n/n pynosauus (PBI1O) pakrepuctuku (PBIIO) 3MepeHHs
2 HanvenoBanne pasnena: «/lonosnureabHoe 000py10Banne»
O6pa3oBaTenbHBIH HaGop momkeH ObITh NpeAHa3HA4eH Ui  INOT. 201.00
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HaumenoBanmue 000-
pyaosanus (PBIIO)

Kparkue npuMepHbIe TeXHHYECKHE Xa-

pakrepuctiku (PBI10) H3MepeHHs

Eananna KoandecTs

AKKyMYJIATOp — He MeHee lmT, 3apsaaHoe
ycTpoiicTBO — He MeHee lmT. B cocras
Habopa OJDKEH BXOJHTh MYJIBTHIATYHK
TS A3MEPEHUS TEMIIEPATyPhl H BIAXKHOCTH|
OKpY)Karoliel cpeasl — He MeHee lmiT.
MynbTHIATYHK T0JDKEH 001a1aTe BCTPO-
EHHBIM ~ MHKPOKOHTpOJUIEpOM  (TakToBas
vacTota — He MeHee 16 MI'm, mmHa naH-
HbIX — He MeHee 8 KOaiir), nnTepdeiicamy
IUIS TIOAKJTIOUEHHST K BHEIIHHM YCTPO¥-
cTBaM: IH¢POBBIE U aHAJIOTOBLIE MOPTEHI, 1-
wire TTL, pazsem THma RJ. B cocras
Habopa MOMKEH BXOJWUTH KOMIUIEKT YHH-
BEPCATHHBIX BBIYHUCIMTENBHBIX MOJYJIEH,
TpeACTaBIAIOMUX coboi 0a3zoByro Iuiary,
TUIATY PacHIMpeHHs /Ul CETEBOIO B3aHMO-
MEeHCTBUS M TIJIATY TMOJKIIOYEHHS CHIIOBOH|
Harpy3ku. Bxopgsimue B KOMIUIEKT yCTpOii-
cTBa MOJDKHBI 005IafaTth OJHOBPEMEHHOIH]
KOHCTPYKTUBHOM, 3JIEKTPUUYECKOH, amma-
PaTHOH M IPOTrpaMMHON COBMECTHMOCTBIO)
npyr ¢ apyroM. basoBas miara yHHBep-
CATLHOTO  BBIYMCIHTEIBHOTO  MOIYJIS]
/TOJDKHA TIpeJCTaBiIsTh co0OH mporpaMMu-
pyemblit KouTposuiep B cpene Arduino IDE
WM aHAJIOTHYHBIX CBOOOHO pacrpocTpa-
HSEeMBIX cpefax pazpabotku. basomas mna-
Ta J0JDKHa 00afgarh BCTPOCHHBIMH HH-
TephelicaMu 118 MOAKMIOYEHHS HPPOBBIX]
W aHAJOTOBBIX YCTPOHCTB, BCTPOEHHBIMH
untepgeiicamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. Ilnara pacum-
PEHHS JODKHA 00ecreYuBaTh BO3MOIK-
HOCTb MOJKJIIOYEHHUS YHHUBEPCAIBHOTO BBI-
MUCIIHTEIBHOTO MOJYJIS K CETH MOCpe/-
ctBoM HHTepdeiica Ethernet. [lmara pac-
NIMPEHUs J0JDKHA 00lamaTh MOpTaMH BBO-
Na-BBIBOJAA IS MOIKITFOUYEHHS IIH(POBHIX H
AQHAJIOTOBBIX yCTpoHCTB, HHTepdeiic SPI u
BO3MOKHOCTBIO TMOJK/IIOYEHHS BHEIIHEH]
KapThl namsaTH. Ilnara pacmmpenus sl
TMOAKITIOYEHHsI CHJIOBOH HArpy3KH J0JDKHA!
obecreynBaTh BOZMOXKHOCTD MPSAMOTO 1101
JIIOYEHHs] BHEIIHEH CHIIOBOM HarpyskH, a
aK)Ke peryJMpyeMoil Harpysku mocpes-
TBOM PWM untepoeiica. B cocras nabo-
a JIOJDKEH BXOIHMTH MPOTrPaMMHPYEMBI]]
OHTpOJIIEP, OOECNeUnBAIONTHN BO3MOXK-
OCTh OCYHIECTBJIATL pa3paboTKy mpo-

dMMHOI'0 KOJa, HCHOJb3ys HHCTPYMECH-
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/]

HaumenoBanue 000-
pyaoBanus (PBI1O)

KpaTkne npuMepHbie TeXHHYeCKHe Xa-
paktepuctuku (PBIIO)

Exnanna ’KOJ]H‘ICCTBO
3MepeHHs

Tapuii cpex paspabotku Arduino IDE #
Mongoose OS U 3BIKOB IPOrpaMMHPOBa-
uuss C\C++, JavaScript. IIporpammupye-|
MBI KOHTpOJUIEp AOJDKeH o0jazaTh IOp-
Tam# JUIs TOJKIIOYEeHUs! IIU(DPOBEIX U aHa-
ITOTOBBIX YCTPOMCTB, BCTPOECHHBIMH IIPO-
rpaMMHpPYEMBIMH KHOIIKAMH H JJIEKTPOME-
XaHHYeCKMMH MOJYJISIMHU /Il OpraHU3alHH
CHCTEMBl PYYHOTO YIPaB/IEHHS, BCTPOEH-
HBIMH IIPOTpPaMMHPYEMBIMH CBETOIHOIaMH
[UIS MHAMKAIMKA padodero peskuMa, BCTPO-
euneiMu  uHTepdeiicamn USB, USART,
12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocrar Habopa pomkeH
BXOJUTH MOIYJTh TEXHUYECKOTO 3pEHHs,
IpeACTaBIsAomMil co00H BBIUUCIHTEIBHOE
YCTPOMCTBO €O BCTPOECHHBIM MHKPOIIPO-
LeccopoM (KON-BO sifiep — He MeHee 4T,
gactora sapa He MeHee 1.2 ITu, obwvem
03Y — He menee 512M6, o6BeM BcTpoeH-
HOH namMaTH — He MeHee 81'0), mHTEerpHpo-
BaHHOH Kamepod (MaKCHMalbHOE pa3pe-
[IEHHE BH/COIOTOKA, IEPENaBaeMOro IIo
uaTepdeiicy USB - He menee 2592x1944
€1.) M ONTHYECKOH cucTeMoi. Moy
TEXHHYECKOTO 3pEHHs J0DKeH o01ajarh
COBMECTHUMOCTBIO C DPa3IHYHBIMH  MIPO-
TPaMMHPYEMBIMH KOHTPOJUIEpAaMH C  TIO-
Molplo  HuHTepdeticor — l-wire TTL,
UART, I2C, SPI, Ethernet. Moaynb TeXHH-
YECKOr0 3peHus JI0/bKeH oOecreunBaTh)
BEITIOJTHEHHE BCEX HM3MEpPEHHI M BBIYHCIIE-
HUH MOCPENCTBOM COOCTBEHHBIX BBIYHCIIH-
TEJIBHBIX  BO3MOXHOCTEH  BCTPOEHHOTO
IMHKpOIIpoLeccopa. Monyne TeXHHYECKOTO
BpeHHUs IOJDKEH 00nanarh BO3MOKHOCTBIO
KOMMYHHKAIIHH C aHAJOTHYHBIMH MOIYJIS-
MH IOCPEICTBOM INWHBI Ha 0a3e mocieno-
BaTeIbHOTO HHTepdeiica ¢ MeNblo Jajlb-
HEeHINeH repeayn pe3ybTaToB H3MEPEHHI
IpYNIbl MOZIYJIEH Ha YINpPaBISAIONICE BEI-
YHCIIMTEIBHOE YCTPOHCTRO, MOIKIIOYEHHOE]
K JaHHOM mmHe. MOIylh TEXHHYECKOTO
BpeHHs JIOJDKEH 00ecreynBaTh HACTPOUKH
PEXHMMOB pPabOTHI - HACTPOMKY JKCIO3H-
UM, OamaHca 0esioro, MBETOPa3HOCTHBIX
COCTABIIAIOIINX, IJIOMAIH OOHApYXHBae-
MOH 00sacTH M300paXkeHHsl, OKPYIJIOCTH
oOHapyxuBaeMoii obnacti u306paxkeHus,

noJioKeHHe oOHapy)XHBaeMbIX obOacTeil
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Ne| HaummenoBaHue 000-
n/n| pynosanus (PBIIO)

Kparkne npuMepHbIe TeXHHYECKHE Xa-

Ennnuna

pakrepuctuku (PBIIO) H3MepeHHs!

’I(DJ'II'['ICCTBO

OTHOCHTEJIBHO JpPYyr Jpyra, MAallHHHOE
oOyueHHe mnapaMeTpoB HEHPOHHBIX CETEH]
st oOHapyx)eHusi 00beKTOB, (hopMy H 3a-
iOHHPOBaHHHe 3Ha4YeHUus: OOHapyKHBae-
MBIX MapKepoB THIa Aruco, pa3Mepbl 00-
HapY)KHBAaeMBIX OKpPYKHOCTEH, KBaIpaTOB
M TPeyroJIbHHKOB, IapaMeTpoB KOHTPACT-
HOCTH, pa3MepoB, KPUBHU3HEI H MOJIOKEHHS]
pacriozHaBaeMbIXx nuHHH. Habop momxkeH]
o0ecnieynBaTh BO3MOXHOCTh pa3paboTKH]
MOJETH MOOHIBHOTO po0oTa, yIpaBisieMOH
B FPV-pexxume mnocpeacTBoM mporpamm-
HOro of0ecneyeHus Ul HEePCOHATBHOIO)
KOMIBbIOTEpA H MOOMIBHBIX YCTPOHCTB Hal
0aze OC Android wmm 108, obecneunsaro-
IEr0 BO3MOKHOCTBH YIPABICHHUsS MOOHIIb-
HbIM poOOTOM M BCTPOECHHBIM MAaHMITYJIS-
TOPOM TIOCPEJCTBOM TIpaduyeckoro WH-
Tepdeiica, BkmoyalomuM B cebs Habop
[KHOTIOK ¥ TepeKiIouaTenci, IKOHCTHK,
obnactek s orobpaxenus Buaeo. Habop
NoKeH o0ecreynBaTh BO3MOMKHOCTD H3Y-
YEHUS OCHOB pa3paboTKHU MPOrpaMMHEIX H
annapaTHBIX ~KOMIUIEKCOB  HHI)KEHEPHBIX
cucTeM, pemieHuit B chepe «MHTEpHET Be-
meii», a TakKe pemeHuii B obnactu poGo-
TOTEXHHUKH, HCKYCCTBEHHOTO MHTEJUIEKTa H
MaImHHHOrO 00y4eHus. B cocraB nHabopa
VIOJDKHO BXOIMTH NOCOOHE MO H3YYEHHIO
OCHOB 3JIEKTPOHHKH H CXEMOTEXHHKH, pe-
meHuit B chepe «uTepHeT Belnei», pas-
PabOTKH M TPOTOTHIHPOBAHHMIO MOJIEJIEH
pobotoB. B cocraB Habopa J0KHO BXO-
JIMTH 0COOHE MO M3YYEHHIO OCHOB pa3pa-
OOTKH CHCTEM TEeXHHYECKOrO 3PEHHS U]
DIIEMEHTOB HCKYCCTBEHHOTO MHTEIIIEKTA.

O6pazoBaTeNbHBIA KOH-
CTPYKTOP JJI IPAKTHKH
OJI0YHOTO MporpaMMH-
POBaHUS C KOMIUIEKTOM
TaTYAKOB

PoGoToTtexHuueckuii Habop mpeaHa3sHayeH|
JUISE U3yYEHHS] OCHOB POOOTOTEXHHKH, JIe-
Tajiel, y370B M MEXaHW3MOB, HeoOXO/H-
MBIX IS CO3JaHUsl POOOTOTEXHHYECKHX
ycrpoiictB. HabGop mnpexacraBiser co6oifl
[KOMIIJIEKT CTPYKTYPHBIX DJJIEMEHTOB, CO-
€IMHUTEJIHBIX DJIEMEHTOB M DJIEKTPOTEX-
HHYECKHX KOMIIOHeHTOB. Habop mo3Bonser
[POBOJMTE SKCIEPHMEHTHI I10 TIPEIMETY|
(u3nka, cosmaBaTh W MPOrPaMMHPOBATH
coOHMpaeMble MOJENH, W3 KOMIIOHEHTOB,
BXOJAIIMX B €0 COCTaB, paboume Moje/H!
MOOHIBHBEIX M CTAllHOHAPHBIX POBOTOTEX-

HHYECKHX YCTPOHCTB C aBTOMATH3MPOBAH

201.00
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HaunmenoBanue 000-
pyaosanus (PBIT1O)

KpaTkue npuMepHble TEXHHYECKHE Xa-
pakrepuctuku (PBIIO)

Exnanuna KoanuecTso
3MepeHHsT

HBIM yIIPaBJICHHEM, B TOM 4HCJIE€ Ha KOJIEC
HOM H TYCEHMYHOM XOIy, a TaKke KOH-
CTPYKLHI, OCHOBAHHBIX Ha MCIOJIb30BaHHH|
pasIUYHBIX BHJOB Nepenad (B TOM 4YHCIIE
4EPBAYHBIX M 3yOUaTHIX) a TAKKe PBIYAroB.
BcTpoeHHBIE OeCIPOBO/IHBIE CETEBHIE pe-
menus (Wi-Fi u Bluetooth), Bo3MOXHOCTH
mHTerpanuu ¢ oecruataeiM obnaunsmm 110,
0OecneynBalOT BO3MOXKHOCTH IIpaKTHYE-
CKOr0 HM3y4YeHHs TEeXHOJIOTHII HHTepHeTal
Bellleil W OCHOB MCKYCCTBEHHOTO HHTEI-
nmexta. OOecneunBaeTcss  BO3MOXKHOCTH
00ObEIMHEHHs HECKOJIBKHX poOOTOB, CO-
OpaHHBIX U3 MOJOOHBIX HAOOPOB, B IPYIIIL]
c ceTeBBIM B3auMoJeiicTBueM. [Ipenycmor-
PEeHa OMIMOHAIbHAsS BO3MOXKHOCThH PACIIH-
PEHUS JIONOJIHUTEIbHBIMH KOMIIOHEHTAaMH
(HEe BXOJSIIMMH B CTAHZAPTHYIO KOM-
MJIEKTAIMIO), TO3BOJISIOIUMHE  HM3y4aTh
TEXHUYECKOE 3PEHHE M MPOMBIILICHHYIO
poboTtoTexHuky. IlpenycmMoTpena BO3MOXK-
HOCTb paboThl HAOOPa C TOMOIHUTEILHBIMHY|
obnmauneiMu  cepBucamu. IIpeaycMorpens
MHUHHUMYM J[Ba TIPOrpaMMHPYEMBIX KOH-
TpoJUiepa B IUIACTHKOBBIX KOPIycax, 103
BOJISIOIIMX O/JHOBPEMEHHO CO3/aBaTh 2|
BapuaHTa poOOTOB pa3IMYHOrO Ha3zHaye-
HHs, HMEIOIIMX BO3MOKHOCTh paboThl Kak]
B TOTOKOBOM PEXHME, TaK H ABTOHOMHO;
MO3BOJIIONIMX  peajiM30BaTh  OOyYeHHE
ITPOrpaMMHMPOBAHHUIO B HECKOJIBKHX Cpelax!
Pa3pabOTKM Ha Pa3IMYHBIX S3bIKaX (K MPH-
Mepy, B cpenax Mblock, Arduino IDE, na
s3bikax Scratch, C, Python, micro Python).
Kak MHHUMYM OJMH W3 KOHTPOJIJIEPOB
MMEET BCTPOCHHYIO ONEPAHOHHYIO CHCTE-
My, BctpoeHHble Wi-Fi u Bluetooth, mopt
JUIA TOJKIFOYEHHS TOCIeI0BATEIEHO CO-
€IMHAEMBIX BHEITHUX YCTPOHCTB (He MeHee
20 0/IHOBPEMEHHO MOJKITFOYaEMbIX
ycrpoicT). Kak MUHMMYM OJMH M3 KOHA
TPOJUIEPOB HMEET BO3MOJKHOCTH OJIHOBpE-
MEHHOH 3amkcH He MeHee 8 mporpamm, ¢
BO3MOXKHOCTBIO ~ NIEPEKITIOYEHUS  MEJKITY|
HUMH. Kak MUHEMYM OIMH M3 KOHTpOJLIE
POB MMEET MOJHOUBETHBIH nucmeii (IPS),
MO3BOJISAIOMIMN BHIBOJINTH JaHHBIE C JaT4YH-
KOB B BHje Tabmui M rpadHkoB, a Takke)
CO3/1aBaTh BCTPOEHHBIE B KOHTPOJUIEP BH-

JCOUTDBI. KomauecTBo CECHCOPOB U HCIOJI-
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Ne| HaumenoBanmue 060-
n/n| pyaosanus (PBIIO)

KpaTKne NpHMEPHBbIE TEXHHYECKHE Xa-

Exununna

paktepucTuku (PBIIO) [H3MepeHHs

’I(OJIH'{ECTBO

HUTEIBHBIX YCTPOMCTB, BCTPOEHHBIX B
OIMH U3 KOHTPOJUIEPOB, - He MeHee 10 mT.
OOIee KOJIMYECTBO 3JIEMEHTOB B Habope
e menee 400 1mT., B TOM 4HCIIe MOIK/IIOYa-
eMbie Moxynd: - Bluetooth momynms, -
MTBOMHON JAaTUMK JTUHHUH, - YIBTPa3BYKOBOMH
ITATYMK PACCTOSIHHSA, - JAaTYHK [IBETA, - J1aT-
MHK KacaHHs 3JIeKTpoMexaHudeckui, - IR|
MOIY/b, - MOTOP IOCTOSSHHOTO TOKa C pe-
TYKTOPOM — HE MEHee 2 IIT., - CEPBOINPH-
BOJI, - MYJILT JUCTAHIIMOHHOIO YIPaBJIeHHS|
IR. HaGop nosxkeH ObITH YKOMIUIEKTOBAaH
AKKYMYJIATOPHBIMH  Oatapesmu.  Ilpo-
rpaMMHOEe oOecreyeHHe, HCIOIb3yEMOe
IUIs TIPOTPAMMHPOBAHHUS COOMPAEMBIX PO-
OOTOTEXHHYECKUX MOJIeNieil M YCTPOMCTB,
NMODKHO OBITH AOCTYMHO JUIst OecnjiarHoro
CKauMBaHUS U3 ceTH MHTepHeT M mocie-
UTYIOIETO MCIOJIb30BaHMSI.

Muxpockon 1udgpoBoii

Tun mukpockona: 6uonoruyeckuit Hacas-
Ka MHKDOCKOTNa: MOHOKYyJsspHas Hasuaue-
Hue: nabopaTtopHsiit Metoa uccnenoBanus:
cBeTsIOE Toje Marepuan onTHKH: ONTHYE-
CKOE€ CTEKJI0 YBeJIMuYeHHe MHKpPOCKOIa,
Kkpat: 64 — 1280 Oxynsiper: WF16x O6bek-
muBbl: 4x, 10x, 40xs (moanpyKHHEHHBIH )
PeBonbBepHas ronoBka: Ha 3 0OBEKTHBA
THn MOICBETKH: 3epKalio WIIH CBETOIHOI
PacrnionoxeHnue TOICBETKH: BEPXHAS H
HIDKHAS ~Marepuan kopmnyca:  MeTa
[Mpenmernsni cronmuk, mM: 90 Hcrounux]
mutanus: 220 B/50 I'u Yucno meranukce-
eit: 1

IT.

335.00

3 Hanmenosanne pa3aeia: «KomnbotepHoe o6opyiosanue»

YCTPOHCTBO (IpHHTED,
CKaHep, KOHp)

Muoropynknuonansaoe [ un yerpoiictBa: MHOrOQYHKIHOHAIBHOE

ycTpoiictBo (MDY);

[{BeTHOCTH MeyaTh: 4epHO-Oeras;
[TexHomorus nevatu: snekTporpaduyeckas
(J1a3epHas, CBETOAHOIHAN);

Dopmat neyatu: He MeHee A4,

Tun CKaHHPOBAHHSA: POTSIK-
HBIH/TUTAHIIE THBIH;

Bo3moxxHOCTE ckaHUpOBaHHS B (opmarax:
He MeHee A4;

Crnocob noakmouenus: LAN, Wi-Fi, USB

IIT.

67.00

HoyTtoyk

Dopm-dakTop: HOYTOYK;

Pazmep nmaronamu: He MeHee 15.6 mroii-
MoB; Paspemenue skpana: Full HD, Quad
HD wunu Ultra HD;

Ob6umii 00BbeM yCTaHOBJIGHHOW ONEpaTHB

HIT.

201.00
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HaunmenoBanue 060- | Kparkue npumepnbie Texanueckue xa- | Exununa {KOJ‘[H‘ICCTBO
n/n| pyaosanus (PBITO) pakrepuctuku (PBI1O) [H3MepeHus
HOH namsiTu: He MeHee 8 ['6aiiT;
MaxcuManbHBI 00Ul MO IEPKHBAEMBIH
00BEM ONepaTHBHOM NaMsTH: He MeHee 16
I"GaiiT;
Ob6wvem SSD Hakonutems: He MeHee 240
["GaiiT;
lbecrrpoBoHas cBs3b: Wi-Fi;
KoJin4ecTBO BCTPOEHHEBIX B KOPIYC IMOPTOB
USB: He meHee 2, U3 KOTOPHIX He MeHee 1
nomkHo ObITe USB Bepcun He Humke 3.0
Paspemenne BI0-kamepbl, Mnukcens: He
menee 0.3
Bectpoennstit MukpodoH:;
KnaBuatypa ¢ packiaiakoid U MapKHpPOBKOIA
kmapum QWERTY/MIIVKEH;
ITonnepixka crangapToB  OecrpoBOIHOM
ces3u: 802.11a/b/g/n/ac;
[TponsBoauTeILHOCTE Mpolieccopa (3Hade-
Hue mnokazarens «CPU Mark» mo Tecrty)
«Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html):
He meHee 5000 equuMIL,
Hanuuwe MaHUOYJIATOpPA MBIIL B KOM-
MJIeKTe: /1a;
'YcTaHOBNIEHHas OIEepallMOHHAs cHCTeMa C
rpaU4ecKUM IOJIL30BaTE/ILCKUM HHTEp-
(heiicom, CBeIEHHSI O KOTOPOM BKITIOYECHHI B
€IUHBII peecTp POCCHICKUX ITporpamMm |
DIIEKTPOHHBIX BBIYHUCITUTENBLHBIX MALIUH U
0a3 JTaHHBIX;
YcTaHOBIEHHBIH mNakeT O(HCHOTO IPo-
rpaMMHOT0 00ecreYeHus, COBMECTHMOIO ¢
YCTAHOBJICHHOM ONEpallMOHHOW CHCTEMOM,
CBEJICHHUS O KOTOPOM BKIIIOYEHBI B €MHBIH]
peecTp POCCHHCKHX MPOrpaMM Uist 3JIeK-
TPOHHBIX BBIYMCIIMTENbHBIX MallMH U 0a3
JIAHHBIX
HanmenoBanne Hanpasiaenusi: «O6opyaoBanne 1/ 06meodpa3oBaTeIbHLIX OPraHN3aNMii,
SBJISIONIHXCH MAJOKOMILIEKTHBIMH»
HaunmenoBanne paznesia: «EcTecTBeHHOHAYYHAS HATIPABJICHHOCTH)
Hanmenosanne pasznena: «KomnbsioTepHoe oGopyaoBanmne»
3 HanmenoBanue pasznesa: «/lonoannrennnoe 06opy1oBanne»

ITepBblii 3aMecTUTEND W
MUHHUCTpA C.B. Ilponbko

o

o




