MHUHHACTEPCTBO OBPA30OBAHMS, HAYKH U MOJIOAEXKHOH
IMNOJTUTUKHA KPACHOJAPCKOI'O KPASI

IMNIPUKAS3
or 4.03. 2024 Ne 632

r. Kpacnozap

OO0 onpexeieHHH NPHMEPHOro NepeYHs
oGopyaoBanusi (MHGPACTPYKTYPHOIO JIHCTA) A1
co31anusi U GYyHKUHOHHPOBAHHS LIEHTPOB 00pa3oBaHHUS
eCTeCTBeHHO-HAYYHOI H TeXHOJIOrHYeCKOi HanpaBJieHHOCTeH
«Touka pocTa» B paMKax peajiH3auuy
pernonaabHoro npoekta «CoBpeMeHHasi IIKOJIa»
HAHOHAABHOro npoekta «O6pasoanue» B 2024 roay

B cootBercTBUM ¢ mHcbMOM DenepanbHOro rocy1apcTBEHHOro aBTOHOMHOIO
yupexnenus «LIeHTp MPOCBETUTENBCKUX MHHMIMATHB MHHHUCTEPCTBA MPOCBELICHHA
Poccuiickoii ®enepauun» ot 6 mapra 2024 r. Ne 100/0603-09 «O coorBeTcTBHM
MHpPACTPYKTYPHOTO ~ JIHCTAa  €IMHOM  TEXHOJNOTHYeCKOH  cpene HITO»
nMpuKa3blBalo:

1. OnpenenuTh TPUMEpPHBIH MepedeHb 0GopynoBaHus (MHMPACTPYKTYpPHBIH
NUCT) IS co3maHus M (YHKUMOHMPOBAaHHS ILEHTPOB OOpa3oBaHHs €CTECTBEHHO-
HAyqHOW M TEXHOJIOTrMYecKol HampaBneHHocTed «Touka pocTay B paMKax
peanu3aliM perHoHanbHOro mpoekra «CoBpeMeHHas IIKOJa» HALHMOHATBHOIO
npoekra «O6paszoBanue» B 2024 romy COrIacHO TNPHIOKEHHIO K HACTOAIIEMY
MpHKa3zy.

2. HacTosmuii nmprkas BCTynaeT B CHJIY CO IHS €ro MOANUCaHuU.

[TepBblii 3aMeCTUTEIb
MHUHHUCTpA C.B. Ilponsko



[Ipunoxenue

K NMpUKa3y MUHUCTEPCTBA
o0Opa3zoBaHMsl, HAYKH

U MOJIOZE/KHOMU TOJIUTHKH
KpacHonapckoro kpas

oT _{14.03. zoay Ne_ 632~

INPUMEPHBINA NEPEYEHb OBOPYIOBAHMUSI

(MHGPACTPYKTYPHBIN JIUCT) JUIs

co3/1aHus ¥ HYHKIIMOHUPOBAHHS LIEHTPOB

06pa3oBaHKs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH
nanpasnenHocreil «Touka pocta» B 2024 romy

SABJISIONMMXCH MAJOKOMILIEKTHBIMHA'

HaumenoBanue
Ne KpaTkne npuMepHbIe TEXHHYECKHE Exnnnna
n/m 00y HORNHER xapakrepuctukn (PBIIO) 3MepeHH G L
(PBIIO)
HanmenoBanue Hanpasienus: ""O6opyaosanne 11s 06meodpazoBaTebHbIX OpraHu3anmii, He

HaumenoBanue pasjiena: "EcTecTBeHHOHAy4Has HAIPaBICHHOCTD"

1o (usuke
(yueHu4deckas)

{udposas naGoparopus ipeIMETHas 001aCTh: (pH3NKa; THIT

0JIb30BaTENs: 00yJaIOLHICS; THIT JaTYHKa!
€CIIPOBOIHON MYJIbTHIATYHK; JaTIUK
OCOIOTHOTO JABJICHHS; NANa30H JaTuuKa
6comotroro aasnenns (Kunonackans): > 0 u
700; AaTYMK TEMIEpaTypbl HCCIEAYEMON
pe/Ibl; AMana3oH JaT4nuKa TeMreparyp
I'panyc Lenseus): > -30 u < 120; natunuk
ArHUTHOTO TOJIS; IMAna3oH JlaryrKa
arautHOro noss, MTn: > -100 u < 100;
NTATYMK IEKTPUYECKOT0 HAMPSIKCHHS ]
Mana3oH JaTyuKa Hanpsokenus (BossT):
> -30 u < 30; 7aTYMK CHJIBI TOKA; JHana3oH
aTuMka cHibl ToKa (AMmep): > -5 U < 53
NaTYMK aKcelepoMeTp; AUana3oH JaTynKka
akcenepoMerp, g: +/- 2; +/- 4, +/- 8
NTOMOJTHATEIbHBIE MaTEPHAIIbl B KOMILICKTE:
USB ocimutorpad, kabeas USB
COeIMHUTENILHBIH, 3apsi/IHOE YCTPOHCTBO €
F<a6eneM miniUSB USB Anantep Bluetooth
4.1 Low Energy, KOHCTPYKTOP JUIA
NpOBEICHHs YKCIIEPHMEHTOB, PYKOBOJICTBO 110
DKCILTyaTalliy, IPOrpaMMHoE o0ecriedeHune,
MITPaBOYHO-METOAHYECKHE MAaTEPHAIbI,
BH/ICOPOJIMKH, MOJTYJIb JUISl pa3METKH
PErMCTPUPYEMBIX JIaTYHKAMH JaHHBIX,
aKoBka, ydeOHoe nocobue

[IT. 219.00

Mo XUMHH

yyeHHYECKast)

[ndposas naboparopus mpeaMeTHas 06/1aCTh: XUMHS; THII

NoJib30BaTeNs: 00yJatomMMCs; THI JaTYHKa:
GeCrpOBO/IHON MYJIbTHIATYHK; JATIHK YPOBHS

IIT. 219.00




/m

HaumenoBanue
obopyaoBaHus
(PBITO)

KpaTkune npuMepHbie TEXHHYECKHE
xapakrepuctuku (PBI1O)

[H3MepeHH

O0JIHY€CTBO

pH; naTumK HNeKTPUYECKO# MPOBOAMMOCTH
(MxCMm); TaTYHK TeMIIepaTypbl HCCIIeAyEeMOi
Cpe/Ibl; Mana3oH JaTykKa TeMIepaTyp
(I'pamyc Llenbeust); oTaeNbHbBIE TATYHKH:
JTATYUK ONTHYECKOH TUIOTHOCTH;
JTOTIOJIHMTE/IbHBIE MAaTePHaIbl B KOMIUIEKTE:
kabens USB coemHUTENBHBIN, 3apsiiHOE
ycrpoiicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy,
PYKOBOJICTBO 10 3KCIUTyaTalluH, Habop
1abOpaTOPHOM OCHACTKH, TPOTPAMMHOE
obecnieueHue, ClipaBOYHO-METOINYECKHE
MaTepHalibl, BHICOPOIHKH, YCTPOHCTBO ISt
nepeiayy JaHHbIX OT AaTYHKOB Ha
NEepCOHATBHBIA KOMITBIOTED, YIIAKOBKa,
ebHoe nocodue

[ ludposas naGoparopus
no OHoIoruu
(yueHHuecKas)

npeaMeTHas 061acTh: GHOJIOTHS; TUII
10JIb30BaTeNIs: 00yJaIOLHiCs; THIT JaTYHKa:
0eCIPOBOIHOM MYJIBTH/IATUHK; JaTUYHK
OTHOCHTEJIbHO# BIQKHOCTH; IHAa3oH
JlaTYMKa OTHOCUTEIHHOM BIaXKHOCTH
(ITpouent): > 10 u < 100; naTunk
OCBEIIIEHHOCTH; JHANa3oH JaTynKa
ocsemennoctH (JIroke): > 0 u < 180000;
naTyuk ypoBHs pH; 1aTymk TemmepaTypsl
MCCIIelyeMOi cpe/ibl; IMana3oH AaT4uKa
remnepatyp (I'paxyc Llensens): > -20 u < 80;
TaTYMK TEMIIEPATyPbl OKPYXKAIOLIEH Cpe/ibl;
nmanasoH jaTunka temneparyp (I'paayc
[lenbcus): > -40 u < 160; 10NOTHATENBHBIE
MaTepHAIbI B KOMIUIEKTE: 3aps/HOe
ycTpoiicTBo ¢ kaberem miniUSB USB
Anantep Bluetooth 4.1 Low Energy,
PYKOBOJZICTBO I10 SKCILTyaTalluH, IIPOrpaMMHOe
obecriedeHne, CipaBOYHO-METOINYECKUE
IMaTepHabl, yIaKoBKa, BUIACOPOJINKH, Kabesb
USB coeIMHUTENbHbIN, YCTPOUCTBO JUIS
nepeaayy JaHHBIX OT JaTYUKOB Ha
NepCoHAIBHBIN KOMITBIOTEp, YueOHoe nocobue

219.00

HaumeHoBanue pasjena:

" JlonosiHuTEIbHOE 000py10BaHHKE"

Ob6pasoBarenbHbIH
Ha0op 1O MEXaHHKE,
MEeXaTPOHHKE H
pOoOOTOTEXHUKE

Habop A0JDKEH OBITH MpeIHa3HAYeH Ui
MpOBEICHUS YYEOHBIX 3aHATHHN M0 H3YYECHHIO
OCHOB MEXaTPOHHKH M POOOTOTEXHUKH,
MPaKTHYECKOTO MPUMEHEHHUS Oa30BbIX
PIIEMEHTOB JIEKTPOHUKH H CXEMOTEXHHKH, a
TaKk)ke HauboJiee pacnpocTpaHEHHON
PIIEMEHTHOM 0a3bl 1 OCHOBHBIX TEXHHYECKHX
PELICHHH, IPUMEHSIEMBIX TTPH
MPOEKTUPOBAHHH H IPOTOTHITHPOBAHUH

219.00




Ne < — KpaTkne npuMepHbIe TEXHHYECKHE Exnanna
i ]
n/n ¢ 0:3;;;:;;’ o xapakrepuctuku (PBI10) 3MepeHH SRS

Pa3IMYHBIX HHXKEHEPHBIX, KHOCPHETHYECKHX U
BCTPaHBaeMbIX CHCTEM; B cocTaB Habopa
JIOJKHBI BXOZAMTH KOMIUIEKTYIOIIHE
yCTpO#CTBa, 001afaiomue KOHCTPYKTHBHOI,
DIIEKTPUYECKOM, anmapaTHO! U mporpaMMHOM
COBMECTHMOCTBIO JIPYT C JPYTOM; B COCTaB
Habopa JI0JKEH BXOAUTH KOMILIEKT
OHCTPYKTHBHBIX 2JIEMEHTOB W3 MeTal1a JUIs
OOpKH MakeTa MAaHUIYJISIIHOHHOTO po0oTa
OMILIEKT METATHYECKUX KOHCTPYKTHBHBIX
PJIEMEHTOB /115 cOOPKH MaKkeTa MOOHJIBHOTO
poboTa; B cocTaB HabOpa JOKHBI BXOAUTH
TPHBOZIA PA3IMYHOTO THIIA: MOTOPHI €
MHTETPUPOBAHHBIM MJIM BHELTHUM JaTYHKOM
MOJIOKEHUS — HE MEHee 2 IIIT., CEPBONPHBOJ
0ONBIION — HE MeHee 4 IIT., CEpBONPHBO/L
Maiblii — He MeHee 2 IIT., IPHBOJ ¢
BO3MOYKHOCTBIO YIIPABJICHHS B IIarOBOM
pe)KUME — He MeHee 2 IIT.; B cocTaB Habopa
UIOJIKHBI BXOJUTH JIEMEHTHI /U1l COOPKH
BaKyyMHOT'O 3aXBara: BaKyyMHasi IpUCOCKA —
He MeHee | mIT., 2JIeKTPOMAarHMuTHBIN KJlanaH —
He MeHee | 1IT., BAaKyyMHBIH Hacoc — He MEHee
1 mt.; B cocraB Habopa J10JKHA BXOIMTH
nieMeHTHas 6a3a 1S IPOTOTHITHPOBAHHS:
riata Ui OecnaeyHoro npoTOTHITHPOBAHHS,
OMILIEKT POBOIOB Pa3IMYHOrO THUIIA K
F;UIHHH. KOMILJIEKT PE3HCTOPOB, KOMILIEKT
CBETO/IHO/IOB, CEMHCEIrMEHTHBINH HHMKATOD,
mcrien JKK-Tumna, KHOIKH — He MeHee 5 1IT.,
MOTEHIIHOMETPBI — HE MEHee 3 IT.,
nH(ppaKpacHbI JaTUYMK — He MEeHee 3 mT.,
yJIBTPa3ByKOBO# JaTUHK — HE MEHee 3 IIT.,
TATYUK TeMIepaTypbl — HE MeHee | mT.,
NTaTYAK OCBEIIEHHOCTH — He MeHee | mT.,
MotyJb Bluetooth — e menee 1 wmT., MOYTB
MK-npuemHHKa — He MeHee | 1IT., MOyITh
NK-nepesaTynka B BUe KHOTIOYHOTO MyJIbTa
yIIpaBIeHus — 1 WIT., aKKYMYJISTOP — HE MEHee
1 mrT., 3apsaHOe YyCTPOHCTBO — HE MeHee | mT.;
B cocTaB Habopa J0/DKEH BXOIAUTH
MYJTbTHAATYUK /IS H3MEPEHUS TEMITepaTyphbl
M BJIQXKHOCTH OKpYXKarolIeH cpe/ibl — HE MEHee
1 mT.; MyJIbTHIATYHK J0JKEH 001a1aTh
BCTPOEHHBIM MHKPOKOHTPOJUIEPOM (TaKTOBast
yacToTra — He MeHee 16 M1, muHa 1aHHBIX —
He MeHee 8 Kbaiit), unrepdeiicamu s
MO/KTIOYEHHUs! K BHEIITHHM YCTPOMCTBaM:
1rdpoBbie H aHaOroBble MopThl, 1-wire TTL,




Ne HIREMEHOBRIRAE KpaTkne npumMepHbIe TEXHHYECKHE Eannnna
n/n 060&2’;32;' it xapakrepuctuku (PBI1O) H3MepeHH WY

pazvem THna RJ; B cocta Habopa n0DKeH
BXO/IMTh KOMIUIEKT YHHBEPCAIBbHBIX
BBEIYMCIIUTENIHBIX MOJIYJICH, MPECTABISIONIMX
co6oii 6a30BYIO MaTy, NJaaTy paciidipeHus
JUIS CETEBOTO B3aMMOJICHCTBHS M ILIATy
MOJIK/IFOYEHUS] CHJIOBOM Harpy3KH; BXO/SIIHE B
[KOMILIEKT YCTPOHCTBA JI0JDKHBI 001a/1aTh
0/IHOBPEMEHHOMH KOHCTPYKTHBHOM,
HIIEKTPUYECKOM, anmapaTHOM U MPOrpaMMHO#
COBMECTHMOCTBIO JIPYT € ApyroM; Oa3zoBas
[1aTa YHHBEPCAJIbHOTO BBIYHCIUTEILHOTO
MOLyJIsl IOJDKHA TIPECTABIIATh COO0H
MpOrpaMMHpyeMBIii KOHTPOJLIEP B Cpesie
Arduino IDE uiu aHaIOrHYHBIX CBOOOIHO
pacpoCTpaHsIeMbIX cpe/iax pa3paboTKH;
GazoBas nuiata J10JDkHa obnanaTh
BCTPOEHHBIMH HHTEpdeHcaMu /s
MOJIK/II0YEHHUS [IM(POBBIX H aHAIOTOBBIX
yCTPOMCTB, BCTPOCHHBIMH HHTEpdeiicamu
USB, UART, 12C, SP1, 1-wire TTL,
Bluetooth, WiFi; niata paciimpeHus J10/KHA
oGecrieunBaTh BO3MOKHOCTD NMOJAKIIIOYECHHS
YVHHBEPCAILHOTO BEIYUCITHTENIBHOTO MOZLYJIS K
cetn nocpeacTBoM uHTepdeiica Ethernet;
nata paclIMpeHus 10/DKHa 001a1aTh
MOPTaMH BBO/Ia-BbIBOJIA JUIS TIOIKITIOUCHHUS

1 (PPOBHIX M AHATOTOBBIX YCTPOHCTB,
untepdeiic SPI 1 BO3MOKHOCTBIO
MOJIKTIOYEHHS BHEIITHEH KapThl NaMsATH; TUIaTa
paCIIAPEHUS JUIs TTOIKTIOUEHHS! CHIIOBOH
Harpy3KHu JI0JDKHa obecrie4uBaTh
BO3MOKHOCTB MPSAMOTrO MOAKIFOYCHHS
BHEIITHEH CHJIOBOM HArpy3KkH, a TaKkxke
peryupyeMoii Harpy3ku nocpenctsom PWM
unTepdeiica; B cocrap Habopa 10/DKeH
BXOJIMTH MTPOrPaAMMHPYEMBbIii KOHTPOJLIEP,
obecreurBalONIHi BO3MOXHOCTD
OCYLIECTBIIATH pa3paboTKy MPOrpaMMHOrO
0/1a, HCTOJIb3Ysl HHCTPYMEHTAPHH Cpesl
aspabotku Arduino IDE u Mongoose OS u
3pIKOB nporpammupoBanus C\C++,
JavaScript; mporpaMMHpyeMbIii KOHTPOJLIEP
noJpKeH 00J1a1aTh MOPTaMH JUIs TTOAKITIOYEHUS
11 (POBBIX H AHAIOTOBBIX YCTPOHCTB,
BCTPOEHHBIMH IPOrPAMMHUPYEMBIMH KHOTIKAMH
U 37IEKTPOMEXAHUYECKUMHU MOJTYJIAMH JUIS
OpraHM3alii CHCTEMBI PYYHOTO YIIpaBICHHS,
BCTPOCHHBIMH MIPOrPaMMHPYEMbIMH
BETOJIMO/IAMH JUISL HHANKAIMK paboyero




Ne HApcHOSS IS KpaTkue npuMepHbIe TeXHHYECKHE Exnanna
n/m oﬁo(l;y]z;lo]lg)n it xapakrepuctuku (PBIIO) H3MepeHH e

pexuMa, BCTpOeHHbIMH HHTepdeiicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi; B coctaB Habopa jo/mkeH
BXOJUTH MOJIyJTb TEXHHYECKOT'O 3PEHHUS ,
MpeICTaBISAIONIHHA cOO0H BBEIYHCIUTEIBHOE
YCTPOMCTBO CO BCTPOEHHBIM
MHUKPOIIPOIIECCOPOM (KOI-BO si/Iep — HE MEHee
4 mT., yactora sizipa He menee 1.2 I'T'u, o6bem
O3V — ne menee 512 M6, 00beM BCTPOEHHOM
namsTH — He MeHee 8 ['0), uHTerpupoBaHHOM
hmmepoﬁ (MakcuMalIbHOE pa3pelieHune
BHJICONIOTOKA, NEPEeIaBaeMoro 1o uHrTepdeiicy
USB — ne menee 2592 x 1944 en.) u
ONTHYECKON CHCTEMOM; MOIY/Ib TEXHHYECKOTO
3peHHst J0DKeH 001a/1aTh COBMECTHMOCTBIO C
Pa3IMYHBIMH [IPOrPaMMHPYEMBIMH
[KOHTPOJUIEPAMH C MOMOIIBIO HHTEp(EicoB —
1-wire TTL, UART, I2C, SPI, Ethernet;
MOy Tb TEXHUYECKOTO 3PEHHUS J10KEH
obecrieynBaTh BbINOJIHEHHE BCEX U3MEPEHUH H
BBEIYHUCIICHHI TOCPEACTBOM COOCTBEHHBIX
BBIYHCIINTENIHBIX BO3MOJKHOCTEH
BCTPOEHHOI0 MHKPOIIpOLIECCOPa; MOIYITh
TEXHHYECKOT0 3peHHs JI0JKeH obnanarh
BO3MOYKHOCTBIO KOMMYHHKAIIHH C
AQHAJIOTHYHBIMH MOJYJISIMH TTOCPE/ICTBOM
ITMHBI Ha 0a3e mocie0BaTeIbHOrO
uHTepdeiica ¢ 1ebio JanbHeiel nepeayn
pe3yJIbTaTOB H3MEPEHHUI rPYNIbI MOAYJIEH Ha
YIIPABJISIOLIEE BEIYHCIIUTEILHOE YCTPOHCTBO,
MOJIKJTIOYEHHOE K JaHHOMH IIHHE; MOYJIb
TEXHHYECKOT0 3peHus JI0JDKeH obecreynBarh
HaCTPOWKH PEKUMOB pabOThI — HACTPOHKY
9OKCIO3ULIMH, Oalanca Oesoro,
[BETOPA3HOCTHBIX COCTABJISIONIHX, MO
oOHapykuBaemMoit obnacTu n3obpaxeHus,
OKpYTJI0CTH 0OHapyKuBaeMoi 00nacTH
n300pakeHus, OJI0KEeHHe 0OHAPYKUBAEMBIX
o0acTeit OTHOCHTEIBHO APYT ApyTa,
MalIMHHOEe 00ydYeHHe napaMeTpoB HeHPOHHBIX
ceTeit juist oOHapykeHus 00beKTOB, Gopmy U
3aKOMPOBAHHBIE 3HAYCHUS 0OHAPYKHBAEMBIX
MapKepoB THIa Aruco, pa3mMepbl
0OHapy)KUBAEMBIX OKPYKHOCTEH, KBAJpaToOB
TPEYTOJILHUKOB, NApaMEeTPOB KOHTPACTHOCTH,
pa3MepoB, KPUBH3HBI H MOJIOKESHHS
pacro3HaBaeMbIX JIMHHI; HAOOp J0JIKEH
obecnieunBaTh BOZMOKHOCTE pa3paboTKH

Moj1eTH MOOHIIBHOTO poboTa, YIpaBisieMoii B




HaunmeHoBanue Kpatk .
B — pPaTKHe NPHMePHbIe TEXHHYECKHE JHHHLA

(PBIT1O) xapakrepucTuku (PBI1O) m3Mepenn 0JIHY€CTBO

FPV-pexume nocpeicTBOM IPOrpaMMHOTO
obecrieyeHHs /Ul IEPCOHATBHOTO
[KOMITBIOTEPA ¥ MOOMJIBHBIX YCTPOHCTB Ha Oa3e
OC Android umu [0S, o6ecrieunBaromero
BO3MOKHOCTB YIIPABICHHSI MOOHIILHBIM
poOOTOM M BCTPOCHHBIM MaHHUITYJIATOPOM
MoCpecTBOM rpaduyeckoro uutepdeiica,
BKJIIOYAIONMM B ce0st Habop KHOIOK U
nepeksroyareliei, JKOHCTHK, 061acTh Ui
0TOOpaKeHHUs BUIEO; HAOOP M0JKEH
obecrieunBaTh BO3MOKHOCTh H3Y4YEHHUsI OCHOB
a3pabOTKH MPOrpaMMHBIX H anmapaTHbIX
OMIIJIEKCOB WH)KEHEPHBIX CHCTEM, PEIICHHH B
chepe "UnTepHeT Bemei", a TakKe pelIeHU B
061acTH poOOTOTEXHUKH, UCKYCCTBEHHOTO
WHTE/JIEKTAa ¥ MALIMHHOTO O0y4YEeHHS, B COCTaB
Habopa JI0JDKHO BXOAUTH I0co0He 110
H3yYEHUIO OCHOB JJIEKTPOHHKH H
CXeMOTEXHHKH, petieHuit B chepe "MHTEpHET
Bellei", pa3paboTKH U IPOTOTUITHPOBAHUIO
Moziesieit poboToB; B cocTaB Habopa J10JKHO
BXOJIUTH MOCOOKE MO H3YHYEHUIO OCHOB
pa3pabOTKH CHCTEM TEXHHYECKOTO 3pEHHs H
HIIEMEHTOB HCKYCCTBEHHOIO HHTEILIEKTA

O6pazoBaTenbHbIH po0OTOTEXHHYECKHI HAOOP NMpeHa3HAYCeH Ul IT. 219.00
KOHCTPYKTOP JUIs M3y4eHHsi OCHOB POOOTOTEXHUKH, JIeTalle,
MPaKTHKH OJIOYHOTO V3JI0B B MEXaHH3MOB, HEOOXOMMBIX JUIs
NPOrpaMMHUPOBAHUS C  [CO3/IAHUA POOOTOTEXHHYECKHUX YCTPOHCTB;
[KOMIIJIEKTOM JIaTYMKOB |[HAOOP MpescTaBaseT coO0H KOMILIEKT
CTPYKTYPHBIX 2JIEMEHTOB, COE/TMHUTEIbHBIX
NJIEMEHTOB M 3JIEKTPOTEXHUYECKHX
OMITIOHEHTOB; HaOOP MO3BOJISAET NPOBOAUTD
HKCIIEPUMEHTBI 110 TIpeIMETy (pu3uka,
CO3/1aBaTh ¥ IPOrpPaMMHPOBAaTh cOOMpaeMbie
IMOJIEJTH, M3 KOMIIOHEHTOB, BXOJISAIIMX B €r0
cocrtas, paboure MOJIe]H MOOHJIBHBIX H
CTAlHOHAPHBIX POOOTOTEXHHYECKHX
YCTPOMCTB ¢ aBTOMATH3HPOBAHHBIM
VIIPaBJIEHHEM, B TOM YHCJIE HA KOJIECHOM H
yCEHHYHOM XOJIy, @ TAK)K€ KOHCTPYKIIHH,
OCHOBaHHBIX HA MCIOJIB30BAHUH Pa3IMYHBIX
BUJIOB Nepeay (B TOM YHCIIe YEPBAYHBIX U
3y0uYaThIX) @ TAKIKE PhIYAaroB; BCTPOCHHBIE
GecnipoBoHble ceteBbie pemenus (Wi-Fi u
Bluetooth), BO3MOXHOCTb HHTErPALIUH C
OGecruiataeiM 061aunbM 110, obecneunBaioT
BO3MOMHOCTH IPAKTHYECKOTO H3YHYEHHS
TEXHOJIOTMH HHTEpHETa BeIei U OCHOB
HCKYCCTBEHHOT'O HHTEJLIEKTa; 00ecreynBaeTcs




Ne [:;:Mi:z:::: Kparkne npuMepHbIe TeXHHYECKHE
fn/n (plyBIIO) xapaktepuctuku (PBI1O) H3MepeHH L

BO3MOYKHOCTH OOBEIMHEHUS HECKOJIBKUX
po6oTOB, cOOpaHHBIX U3 M0A00HBIX HAOOPOB, B
IPYIIbI C CETEBBIM B3aUMO/ICHCTBHEM;
NpeyCMOTPEHA ONIIHOHAIBHAS BO3MOKHOCTh
pacIINpPEeHHs AOMOJIHATEIbHBIMH
[KOMITOHEHTAMH (HE BXOAIIUMH B
CTaHIAPTHYIO KOMIUIEKTAIHIO),
MO3BOJIAIONIMMH H3y4aTh TEXHHUYECKOE 3PEHHE
M POMBIIIIJICHHYIO pOOOTOTEXHHKY,
npeIycMOTpeHa BO3MOJKHOCTD paboThl Habopa
C JIONOJIHATEJIbHBIMU 00JIaYHBIMH CEPBHCAMH
NpeyCMOTPEHBI MUHUMYM /1B
MPOrpaMMHPYEMbIX KOHTpPOJUIEpa B
MJIACTHKOBBIX KOpITycax, MO3BOJIAIOIIMX
0/IHOBPEMEHHO CO3/1aBaTh 2 BapuaHTa poOOTOB
Pa3TMYHOTO HA3HAYCHMUSI, UMEIOIIHX
BO3MOJKHOCTB paboThI KaK B MOTOKOBOM
peXuMe, TaK U AaBTOHOMHO; MTO3BOJIAIONINX
peann30BaTh 00yUYeHHE NMPOrpaMMHUPOBAHHIO B
HECKOJIBKHX cpejiax pa3paboTKH Ha

a3 TMYHBIX A3bIKAX (K MpUMepy, B cpe/iax
Mblock, Arduino IDE, na si3eikax Scratch, C,
ython, micro Python); kak MUHUMYM OJIMH U3
OHTPOJUIEPOB UMEET BCTPOEHHYIO
OTepanMoHHyI0 cucteMy, Berpoentsie Wi-Fi n
Bluetooth, mopT /uist MOAKIIOYEHHUS
MOCJIE0BATEILHO COSIMHAEMBIX BHEIITHHX
ycTpoiicTB (He MeHee 20 0ZITHOBPEMEHHO
MOJIKJIIOYAEMBIX YCTPONCTB), KAK MUHHMYM
OJIMH M3 KOHTPOJIJIEPOB UMEET BO3MOXKHOCTD
0JITHOBPEMEHHO# 3aluCcH HE MeHee 8
[POrpaMM, ¢ BO3MOKHOCTBIO NEPEKITFOUCHHUS
MEJKTy HUMH; KaK MUHUMYM OJIHH M3
P(OHTpOIUlepOB UMeEET MOJTHOLBETHBIH AUCTIICH
(IPS), no3BosisIOIMi BEIBOJMTH IAHHBIE C
IATYMKOB B BUJIE TaOIHIL U rpaMKOB, a TAKKE
C03/1aBaTh BCTPOCHHBIE B KOHTPOJUIEP
BUJICOMTPBI; KOJIMYECTBO CEHCOPOB H
HCIIOJIHUTEIbHBIX YCTPONCTB, BCTPOEHHBIX B
0/IMH M3 KOHTPOJUIEPOB, — He MeHee 10 mr.;
0011Iee KOJIMYECTBO 2JIEMEHTOB B Habope He
imenee 400 1mT., B TOM YUCIIe MOJKII0YaeMble
moyiu: Bluetooth Moy, 1BOHHOM naTYMK
JTMHHH, YIIBTPA3BYKOBOH AaTYMK PACCTOSHHMS,
JTATYMK [IBETA, JaTYHK KacaHUs
niekTpomexanndeckuit, IR Mozyb, MmoTop
MOCTOSIHHOTO TOKA C PEAYKTOPOM — HE MeHee 2
IIIT., CEPBOMIPHUBOJL, MYJILT AHCTAHIIHOHHOTO

npasnenus IR; nabop nomkeH ObITH




n/n

HaumeHnoBanue
obopyaoBaHust
(PBITO)

Kparkune npuMepHbie TEXHHYECKHE
xapakrepucTuku (PBIIO)

[H3MepeHHn

OJIHYeCTBO

YKOMILICKTOBaH aKKyMYJISTOPHBIMH
OaTapesiMH; IporpaMMHOe obecreueHue,
MCIIOJTb3YEeMOe JUIsl IPOrpaMMHUPOBaHHs
coOrpaeMbIX pOOOTOTEXHUYECKUX MOJIETIEH H
VCTPOMCTB, JI0JDKHO OBITH JOCTYITHO JUIS
OecIIaTHOro cCKauMBaHus U3 cetd MurtepHer u
MOCJIEAYIOIIEr0 HCTIOIb30BAHUS

HKpOCKOT (P POBOH

croco® HabMOICHHS: MOHOKYJISIPHBIH;
CTPOEHHE ONTHYECKON CXEMBbI: IPAMOii;
MakCHMallbHOE yBennueHue, kpat: > 200;
pazpermenue kamepbl, Mnmkcenn: > 3; THII
atpuisl: CMOS; pacrnonokeHHe OCBETUTEIS:
epxHee; pazbeM Bxoja/Beixoaa: USB;
OKYCHPOBKA: py4Has; MOJACBETKAa: BEPXHSIS,
BETOMOJIHAS C PETYJIMPOBKOH SPKOCTH,
OJIBIIEBOM CBET; peryjaupyemas 1oJcBeTKa:
1a; KOHCTPYKIIHOHHBIE OCOOEHHOCTH:
MPeAMETHBIH CTOJIMK C
npenapaTro/iepXKaTeIsiMi B H3MEPHTEIbHOM
IKAJION; CMEHHBIH OKYJISIP; TUTaHUE: OT CETH,
(DyHKIHOHAIBHbBIE 0COOeHHOCTH: GOTO- H
BHICOCHEMKA

219.00

Haumenosauue pasjesna: "KomnsiotepHoe o6opyaoBanue”

ycrpoiictBo (MDY)

MHorodyHKIHOHAIBHOSIBETHOCTD TT€YaTH: YepHO-Oeas;

MakcHMalIbHBIH opmat nevatu: A4,
TEXHOJIOTHS MeYaTh: dNeKTporpaduyeckas;
criocob noakmouenus: USB, LAN, Wi-Fi; tun
CKAHUPOBAHHSL: MIPOTSKHBIN/TTAHIIETHBIN,
BO3MOKHOCTH CKaHHpOBaHus B hopmarax: A4,
BO3MOKHOCTh aBTOMATH4YECKOMH JIByCTOPOHHEN
MeYaTH: JIa; KOJMYECTBO OPUTHHAIIBHBIX
YEePHBIX TOHEP-KAPTPHDKEH (BKIIIOYas
CTapTOBBIIi), TOCTABJISEMBIX C
obopyaoBaHueM: > 1; HalMuHe
uHTepdeiicHoro kadens Ui MOJAKIIOYEHHS K
OMITBIOTEPY B KOMIUIEKTE TIOCTABKH: J1a;
Hamuue Kabens MeKTPONnUTaHus JUIs
noKIroueHus k cetd 220B B KoMIUIEKTe
nocTaBKu: Ja; Hannyue pazbema USB: na

73.00

HoytOyxk

pazmep auaroHanu: > 15.6; paspemenue
pkpana: Full HD; Bec: < 1,7 kr; Bpems
AQBTOHOMHO# paboTh! OT OaTapen: > 6 4acos;
0OHii 00beM YCTAaHOBJIEHHOM OnepaTHBHOM
namsaTh: > 8 ['Gaiit; o6vem SSD nakonutens:
> 240 I'Gaiit; 6ecripoBoiHas cBs3b: Bluetooth,
'Wi-Fi; KoIH4ecTBO BCTPOEHHBIX B KOPITYC
noptoB USB 3.2. Gen 2 Type-A(mTyka): > 2;
OJIMYECTBO BCTPOEHHBIX B KOPITYC IMOPTOB
SB 3.2. Gen 2 Type-C (mTtyxa): > 1;

219.00




HaumenoBanue
Ne KpaTkue npuMepHbIe TEXHHYECKHE Eanauna
obopyaoBaHus 0JIHYeCTBO
n/n (PBIIO) xapakrepuctuku (PBITIO) H3MepeHH

aspenieHne B0-kamepsl, Miukcens: > 2;
0JIMYECTBO siZiep npoieccopa: > 4;
0JIMYECTBO MIOTOKOB Mporeccopa: > 8;
yacToTa npoueccopa 6azopas: > 2;
MaKCHMaJTbHBIH OOIIM MOIepKHBAEMBbIH
06BeM onepaTuBHO#M namsaTh (['urabaiir):

> 16; npeycTaHOBJICHHAs ONepaliOHHas
CHCTeMa: J1a; YCTAaHOBJICHHAs ONepalHoHHas
cucTema ¢ rpadMYECKUM M0JIb30BATEILCKAM
uHTEepdeiicoM, CBEICHHs 0 KOTOPOM
BKJIIOYEHBI B €/IMHBIA PeecTp POCCHHCKHUX
IPOTrpaMM JUISA DJIEKTPOHHBIX
BBIYMCITHTENILHBIX MALIHH ¥ 6a3 JaHHBIX;
nporpaMMmHoe obecreyeHHe: J1a;
YCTAHOBJICHHBIH NaKkeT 0YHUCHOTO

VCTAHOBIICHHOW ONEPAMOHHON CHCTEMOMH,
CBEJIEHHS O KOTOPOM BKJIIOYEHBI B €/IMHbIH
peecTp POCCHHCKHX MPOrpamMm JUist

JTAaHHBIX; MBILIb KOMITBIOTEPHAs: THII
MOKIFOUEHHUS: TPOBOIHOM; HHTEepdeic
onxmouenus: USB

MpOorpaMMHOI0 obecrieyeHuss COBMECTUMOTO C

PJIEKTPOHHBIX BbIYHCIIHTEIIBHBIX MAIIIHH H 0a3

SIBJISIONMHXCSH MAJOKOMILIEKTHBIMHA"'

HaumenoBaune nanpasienus: "O6opyaosanne s 06meo6pazoBaTeIbHBIX OPraHA3aNMii,

—_—

Haumenosanue pasjena: "EctecTBeHHOHAayYHAs HANPaBJIeHHOCTh"

2 [Haumenosanue paszena: "JlononauTensHoe o6opyaoBanue”

3 HammenoBaumue pazzaena: "KomnbiotepHoe obopynosanue”

[TepBbIii 3aMeCTHTEIH

MUHHUCTpA

C.B. ITponsko



