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MHUHUCTEPCTBO OBPA3OBAHUS N HAYKH
XabapoBckoro Kpast
(MuHoOpHayKH XabapOBCKOT0 Kpas)

. PACIIOPSI’KEHUE
09 LA . 20 Y Ne 777

1. Xabaposck

-
O mnpuobpereHun o6OpyJOBaHUS, PACXOJHBIX MATEPHAIOB, CPENCTB OOyYeHHs
¥ BOCIIMTAHHSA B paMKaX pean3alliil MEPOIPHSTHE 10 CO3AAHUIO H (yHKIHMOHH-
POBAHMIO B 00ILEO0Pa3OBATENLHBIX OPraHU3AIMsX, PACTIONIONKEHHEIX B CEIBCKOM
MECTHOCTH U MATBIX TOpofaX, LEHTPOB OOpasOBaHMS €CTECTBEHHOHAYYHOMH
M TEXHOJIOTHYECKOH HampapjeHHocTed "Touka pocra" B paMkax ¢emepalbHOro
npoekta "CoBpeMeHHas mKoJla" HaI[MOHAIBHOrO mpoekTa "Obpasosauue"
B 2024 rony

Bo ucnonHenye pacnopspKeHH MUHHCTEPCTBA 06pa3oBaHus U Haykd Xaba-
poBckoro xpast ot 21 Hoabps 2023 r. Ne 1497 "O peanuzalid MepPONPHITHI
IO CO3/IaHHI0 M (QYHKIMOHHMPOBAHHIO B 0OINE0Opa30BaTEeNBHEIX OpPraHU3allsX,
pacrioyIoKEHHBIX B CEIBCKOM MECTHOCTH M MaJlbIX FOpPOAax, LEHTPOB 00pa3oBaHuUs
€CTECTBEHHO-HAyYHOM M TEXHOJIOTHYecKoii HampapiieHHocTe "Touka pocra"
B paMKax (eziepanbHOro npoekra "CoBpeMeHHast IKOA" HALMOHAIBHOTO TIPOEKTa
"Obpasosanue” B 2024 roxy", cornameHus Mexy MHHHCTEPCTBOM IIPOCBEIIEHHS
Poccuiickoit ®enepanuu 1 IIpaBUTENECTBOM XaGapOBCKOro Kpas O HpeJocTaBile-
HUH cybcunmii u3 denepansHoro Gromkera Gromkery XabapoBckoro kpas Ha pea-
NU3aIMio QenepanbHOro npoekTa "CoBpeMeHHas IKOJIA" HAITMOHAIEHOTO IPOeKTa
"ObpazoBaHue" B paMKaX IrocyJapcTBeHHOM nporpammsl Poccuiickoit denepanyn
"PazButne o6pazoBanus" ot 26 nexabps 2022 r. Ne 073-09-2023-529:

1. YTBepauTh npuiiaraemele:

1) nepeyens o6opymOBaHUs, PACXOAHBIX MATEPHAIOB, CPEACTB OO0YYEHHS
H BOCIHMTaHUS JJIs OCHAIIEHHS OJHOTO LICHTpPA €CTECTBEHHOHAYYHOR H TEXHOJIO-
rHyeckoi HarpasieHHOCTeH "Touka pocta" B 06meo6pa3oBaTenbHBIX OpraHu3a-
LHX, PACIIONIOXKEHHBIX B CEJILCKOM MECTHOCTH M MAJIBIX ropojax kpas, B 2024 ro-
ny (manee — MudpactpykrypHstit muct, Lentp "Touka pocra");

2) nepeyeHsp 06IE0Opa30BaTENBHEIX OpraHU3aluii — IIoydaTelieif KoM-
IUIEKTOB OOOPYIOBAaHUsSA, PACXOIHEIX MaTEPHANOB, CPEACTB 0Oyd4eHHs U BOCIIHTa-
HUs JUIL OCHAINCHHUS OMHOIO LIEHTPA €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKOMN
HarnpasiieHHOcTed "Touka pocra" B 00meo0pa3oBaTeNbHBIX OpPraHU3al|sX, pac-
ITOJIOXXCHHBIX B CEIIBCKOH MECTHOCTH M MAJIBIX ropojax kpas, B 2024 rogy (ma-
nee — Ilepeyens nomyuareneit).

2. YmpaBreHHIO IpaBoBoH paGOTH M OpraHH3aly TOCYAapCTBEHHEIX 3aKy-
IIOK COBMECTHO C ymnpaBlieHueM o0Imero o6pa3oBaHUs OpPraHU30BaTh OCYIIECTBIIE-
HHE 3aKyIIOK 000pY[OBaHUs, PACXOJHEIX MaTEPUANIOB, CPEACTB OOYUYEHHSI U BOC-
IIUTaHUA C y4E€TOM JOCTaBKU KakaoMmy Llentpy "Touka pocta" cornacHo IlepeuHio
noryyareneit, FHGpacTpyKTypHOMY JIMCTY W TEXHHYECKHM XapaKTEPHCTHKAM
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000pyZOBaHUSI B COOTBETCTBHH C METOJUUECKUMU peKOMeHAauusMu MuHucrep-
cTtBa npocsemenus Poccutickoit depepanuy, pacropsbkeHUEM MHUHUCTEPCTBA 00-
pa3oBaHUs U Hayku Kpas oT 9 anpesnst 2015 r. "O6 opranu3anyy 3aKyloK TOBapoB,
paboT, yciIyr sl rocyAapCTBEHHBIX HyXJ MHHHUCTEPCTBAa 00pa30BaHUSA U HAYKH
XabapoBckoro kpas'.

3. KoHTpOIIb 32 BEINOJIHEHMEM HACTOSIILETO PACHOPSIKEHHs BO3JIOXKHTE Ha 3a-
MECTUTEJISI MUHUCTpa — HadaJIbHUKA YIIpaBJieH s 061ero oopazoBaHusl.

MuHHuCTp B.I". Xite6HuKoBa



VYTBEPXJIEH

pacropsLKEHNEM MHUHUCTEPCTBA
00pa3oBaHU U HAYKH
XabapoBCKOro Kpas

R Z A2 2024 1. Ne 777

IIEPEYEHD

omE@omwmwowmemhvax, OpraHM3alyii, Ha 6a3e KOTOPHIX IUIAHUPYETCS cO3/aHre U QyHKIIMOHHPOBAHUE LIEHTPOB 06pa3oBaHMsI
€CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKO! HampaBiieHHOcTel "Touka pocTa" B paMkax (efepaibHOro rpoekra "CoBpeMeHHas mKoa"
HallHOHAJILHOTO poekTa "O6pazoBaHue” B XabapoBckoM kpac B 2024 roxy

Mauio-
KOM-
IUTEKT-
Hast
KOpunuyeckuii anpec obme- | obme-
obpa3oBaTesIbHOH opranusa- | o6pazo-

UM BaTeJIb-
Has op-
raHu3a-

THst
(ma/uer)

HaumeHoBaHue 00111e00pa3oBaTesIbHOM opraHu3anuy, Ha 6aze
KOTOPO#i IIaHupyetcs co3ganue I{enTpa o6pazoBanus ecte-
CTBEHHO-HAY4YHOH H TEXHOJIOTHYECKOH HaIlpaBJICHHOCTEN
"Touxa pocra"

Ne HaumMenosanue
/i MYHHULHMIIATIEHOTO
paiioHa

1 2 3 4 5

1. Awmypckuit MyHuuM- MyHuIunansHoe OroMKeTHoe ofmeobpa3oBaresbHoe yupe- 682640, Xabaposckuil  kpai, HET
DalbHBIM paiioH Xaba- XJeHue cpenHss oOHieoOpasoBaTenbHasd mKoya Ne 9 r. AMyp- ropoa AMypCK, IIPOCIEKT
POBCKOI'O Kpasi cKa AMYpPCKOro MyHHIMIIaIEHOTrO paiioHa XabapoBckoro kpas Komcomombsckuid, oM 81 a

2. Awmypckuii _ MyHuuM- MyHununansHoe OrojukeTHOe obueobpasosarensHoe yupe- 682600, XabapoBCKuH Kpa, Jia
nanbHBIM paiioH Xaba- JeHue cpeauss obmeoOpasoBaresibHad MKoja cena bomons AMypckuil padioH, ceno bo-
POBCKOI'O Kpas AMYPCKOro MyHHIMIATHEHOro palioHa XabapoBcKoro kpas ~ JI0Hb, yi1. HabepesxHas, oM 6
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3. Awmypckuit _ MyHMIH- MysununansHoe OlojpkeTHoe o6meo0OpasoBarenbHoe yupe- 682640, XaGapoBCKuil Kpadl,  Her
HaJIbHBIN paiioH Xaba- xAeHue cpelHss oOmeobOpa3zoBarenbHas mkoyia Ne 3 r. AMyp- ropoa AMypck, npocnekT I1o-

POBCKOI'0 Kpas cKa AMypCKOro MyHHULIMIAJIBHOTO palioHa XabapoBckoro kpast  Oenpl, foM 14a
4. Amypckuii _ MyHHIM- MyHununaissHoe OromkeTHoe obmeobpasosarenbHoe ydpe- 682601, XaGapoBcxuit Kpait, — Her
naJIbHBIN paifioH Xaba- JIeHHe OCHOBHas oOmeoOpazoBaTenlbHas mKoa cena JkyeH AMypckuit paiioH, ce-
POBCKOTO Kpast AMYpCKOro MyHHLIMIIAIEHOrO paliona XabapoBCKOro Kpas JI0 2 yeH, VY. llenrpanmbHas,
JIOM
5. AsHo-Majickuit  My- MyHHIMIATBHOE Ka3eHHOe 0O0IIe00pa3oBaTeIbHoe yupexae- 682574, XabapoBCcKuil Kpai, a
HULMNAIBGHEIM  palioH HHe OCHOBHas ofmieobpasoBaTeslbHas mkoja c. Jikuraa AsHo- Asdo-Maiickuit  paiion, ce-
XabapoBcKOro Kpas Maiickoro MyHHUITUTIAIBHOTO paitoHa XabapoBCKOro Kpas qo Jlxurna, mep. OJIbHBIH,
aoMm 1
6. BanuHckui 2 MyHuIM- MyHununaneHoe Oro/pkeTHoe o6meoOpasoBaresnbHoe yupe- 682850, XabapoBckuit Kpaif, za
NMaJIbHBIM palioH Xaba- xJaeHHe cpeass oOmeoOpa3oBareibHas IOKoJa YCbKa- BaHWHCKHI paiioH, celno YchbKa-
POBCKOTO Kpast OpodYCKOro ceJJbCKOro moceneHuss BaHumHCKoro MyHununaiab- Opouckas, yi. IllkomeHas,
HOTo paiioHa XabapoOBCKOro Kpas MMEHH 3aciIy)KeHHOro y4yu- oM 15
tensa PCOCP H.I1. CunopoBa
7. DBanuHCcKMH MyHMUM- MyHununanbHoe OGroKkeTHOE 0OuieoOpasoBatesbHoe yupe- 682870, XabGapoBekuit Kpaif, Ja
naJbHBIH patioH Xaba- JXAeHue cpeaHss obmieodpazoBarebHoe mKkoia TymyunHckoro BaHuHCKuMH — paiioH,  moce-
POBCKOTO Kpas CEJIBCKOro IoceeHHs BaHMHCKOrOo MYHHIUMIIAJIBHOrO paiioHa ok Tyimyuw, yin. Pednad, moMm
XabapoBcKkoro Kpasi 2a
8. BanHuHCKMA _MyHuuu- MyHununanbHoe Oro/pKeTHoe obueobpasoBarenbHoe yupe- 682860, XabapoBckuil Kpab, HET
MaJIbHBIN paiion Xaba- »xJeHHe cpelHsst oOieoOpa3oBarenpHas mkoja Ne 2 ropoa- BaHMHCKuMET — paiioH, ITOCe-
POBCKOrO Kpas ckoro rocenenus "Paboumii mocénmok Banumuo" BaumHckoro ok Banuno, yi. Okria6pb-
MYHHUIIUIIAJIBHOTO paioHa XabapoBCKOro Kpas CKasl, oM 3
9. BepxueOypeuHckuit MynununansHoe OromkeTHoe obmeobpasoparensHoe yupe- 682030, XabapoBckmit Kpak, — HeT
MYHHIUIAIBHEIA pai- JKJAeHHEe CcpeiHss ofmeoGpasoBarenbHas mikona_  Ne 2 wocxmo@m@mmoxss paroH,
OH Xabaposckoro uMm. I.A. AreeBa ropojckoro mnoceinenus "PaGouuii noce- mocenok YermomsiH, yia. Ma-
Kpas 10K YermoMelH" BepxHeOypeHHCKOr0 MYHHUIIMIIANBHOrO pafio- THCTpajibHas, JoM 24
Ha Xa0apoBCKOIo Kpas
10. BepxuebypeuHckuit MyHuiunansHoe OroIKeTHOe oOIeoOpa3oBarenbHoe yupe- 682030, XabapoBckuit kpal,  Her
MYHULMIIAIBHEIA paii- JKIeHHe cpeduss oOmeoOpazoBarenpHas I1mkoita Ne 10 w%x:mméasmozmm paiioH, ro-
OH Xabaposckoro ¥M. A.B. FBaHoBa ropojckoro noceneHus "Pabounii mocenok cenok UermomelH yin. Mupa,
Kpas YernoMelH" BepxHEOYpEHHCKOTO MYHMUMNAJIBHOIO paioHa [I0M 3

XabapoBcKoro kpas
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11. BepxueOypeHHCKHI MyHuununaipHoe OromkeTHoe oOIeoOpa3oBaTeiibHoe yupe- 682052, Xabapopckuit kpaid, na
MYHHUITUIANBHBIA paii- JKJIeHHEe OCHOBHAas oOieoOpaszoBarenbHas mioyia Ne 16 Ana- BepxHeOypewHCKM  paiion,

OH XabapoBCKOro HaIICKOI'O CENbCKOro IocelleHHs BepxHeOypeHHCKOro MyHH- cejio AstaHarn, yji. CoBerckas,

Kpast IUIIAJIBHOTO patioHa XabapoBCKOIo Kpas oM 4A

12.  BepxueGypeuHckuit MyHuunansHoe OropkeTHoe 001eobpa3oBaTesibHOe yupe- 682087, XabapoBckuit kpaid, Ja
MYHHUITHIANBHBIN paii- JKAcHHE OCHOBHAs oOmmeobpa3oBarenbHas mxoya Ne 18 m. Co- BepxueOypeuHCKkuit  paHoH,
OH Xabaposckoro JoHH CyJIYKCKOTO CEJIhCKOTo IoceiieHus BepxHeOypeunckoro mocenok Cosnonu yia. IleH-
Kpas MYHHLIHIIATBHOTO paiioHa XabapoBCKOIo Kpas TpajlbHas, oM 1

13. BepxHebypeuHckuit Mysununansaoe GromxerHoe obmeobpasosareibHoe yupe- 682086, Poccmiickas Denepa- na
MYHHIMOAIBHBIH pail- sxJIeHue cpensss obmeoOpasoBaTenbHad mmkona Ne 19 cemp- nusa,  XabapoBcKui — Kpai
OH XabapoBckoro ckoro mnoceienus "[locemox Ajonka" BepxueOypeuHckoro BepxHeOypeHHCKHIA alioH,
Kpas MYHHULMIIATBHOT0 paitoHa XabapoBcKkoro kpas nocenok AJyionka yi. Cepred

Jlazo gom 1

14.  BepxueGypeuHckui Mynununanesoe 6romxeTHoe o0meoGpasoBaTesibHoe  yupe- 682073, XabapoBckuit Kpait Ja
MYHHLMOAIBHEIH pali- JKJIeHHe OCHOBHas o0iieoOpa3oBareibHas mkosna Ne 21 cenp- BepxueOypewmHCKuit — pailoH,
OH Xabaposckoro ckoro mocenenus "TTocenox I'epou" BepxHeOypenHCcKoro My- mocenok 1epbu yn. Illkons-
Kpas HHIMIIAJIBHOTO paiioHa XabapoBCcKoro kpas Has, 10M 6

15. BepxueOypeuncknii =~ MyHuumnaneHOe OrmkeTHOe 00IEeoOpasoBaTebHoe yupe- 682086, XabapoBckuii Kpaid, na
MYHHLMIAIBHEIN paii- JKIeHHe OCHOBHas o0meoOpaszoBarenbHas Imkoja Ne 9 cenb- BepxHeGypenHCKHA paiioH
OH Xabaposckoro ckoro noceienus "Ilocemox Coduiick" BepxueOypeunckoro mnocenok Codmiick, yia. Co-
Kpas MYHHLIMIIAIBHOro paiioHa XabapoBCcKoro Kpasi BeTCKas, oM 1

16. BepxHeOypeHHCKHH MyHununansHoe OI0MKeTHOe 00Ieo0pa3oBaTeIbHOE Zv::uo- 682053, Xabaposckuit Kpaii za
MYHHIIMNANBHBIH paii- KIeHHe OcHOBHas1 oOmeobpasoBarenbHas ImKojia Ne 12 BepxHeOypewmHCKME — paiioH,
OH Xabaposckoro c. Cornma CormuHCKOro celsckoro moceineHuss BepxmeOypenn- ceno Corna yi. LleHTpanbHas,
Kpas CKOro MyHUIIHIIAILHOTO paiioHa Xa0apoBCcKOro Kpas oM 8

17. KoMmcomoubckuii My- MyHHIMIAIEHOE OHOMKETHOE oO0meoOpazoBareiibHoe yupe- 681067, XabapoBckuii Kkpai, Ja
HHULMITANBHEIE  paiioH JKIeHHe cpelHsis obleobpa3oBaTeNbHas NMIK0Ja CEIbCKOro 1mo- KoMcoMobpCKuid AOH,
XabapoBCKOTO Kpasi cenenust "Cesio Bepxnag OkxoHp" KOMCOMOJIBCKOTO MYHHIIH- CEJIO Bepxuss KOHb,

IaJbHOTO pakioHa XabapoBCKOro Kpas yi. HIkonpHas, noMm 14a -
18. KoMmcoMoiubckuii My- MynunMnanbHoe O6Io/pKeTHoe o0Imeo6pasoBatesibHoe yupe- 681050, XabGapoBckuit kpaif, Ia

HUIIMNAJIBHBIN  palioH
XabapoBCKOTO Kpast

JKIEHHUE cpelHss obmeoOpa3oBaTesibHas miKoia IadTepckoro
CeNBCKOro ImoceneHus KoMCOMOJIBCKOrOo MYHHIHIIAIBHOIO
paiiona XabapoBCKOro Kpas

KomMcomonbckuii  paiioH, ce-
jio Taiitep, nepeynok Ilkoms-
HEIi, oM 4




a¥e

1 2 3 4 5
27. MyHBHIANATBHBIA MyHununaneHoe GroKeTHoe obmeobpasoBatenbHoe yupe- 682905, Xabaposckuil —Kpaif, Ja
aliod uMeHM Jlazo >KIeHue cpemHsas oOueoOpasoBarenbHas ImKoia rmoceinka yp- padion wmenn Jlazo, mnoce-
abapoBCKOro Kpast MHUH MYHHLMIAIbHOro paiioHa wMmeHH Jlazo XabGaposckoro ok Aypmud, yi. Komcomoie-

Kpas cKad, oM 12
28. MyHUIMIIAILHBIH MynununaisHoe OromKeTHoe 00meobpa3oBaTebHOe wavo- 682908, XabapoBckuii Kpaii, Ja
aliod wMMeHHM Jla3zo KJeHue cpelHsas oOeoOpa3oBaTebHas IIKoJa Hoceika 30J10- paioH wumeHd Jlaso, moce-
abapoBCKOro Kpas TOH MyHHIMIIANBHOro paiioHa umenu Jlazo Xabaposckoro ok 3osorod, yi. IllkoneHasd,
Kpas nom 10
29. MyHuLIMIAJIbHEIA MyHuuMnaneHas OropKkeTHas obieobpasoBatenpHas opranu- 682933, Xabapockuit H%E,\.r Ia
aioH wnMeHM Jla3zo 3amusa cpemHss oOIeoOpas3oBaresibHas MIKONa cena 1'Baciord paiioH MMEHH 0, ceno 1'Ba-
abapoBCKOro Kpas MYHHIHIAIBHOTO parioHa umend Jlaszo XabapoBckoro kpas ctory, yn. Jhxancu KumoHko,
oM 3
. - . o - #
30. MyHuuHNAaIbHBIA MyHULIMIIIBHOE  OIOKETHOe o00Ieobpa3oBaTenbHoe yupe- 682909, XabapoBckuil Kpaii, Ja
alioH uMeHHM Jlazo »xaeHue cpenHss obOleobOpaszoBareiibHas ImKoJa mocenka Cyk- paiioH umendu Jlaso, noce-
abapoBckoro Kpas ma MyHHIMIAIGHOrO paitoHa uMmeHu Jlazo XabGaposckoro ok Cykmaid, yi. 3enéHad,
Kpas oM 1
31. MyHuIMNaIbHBIN MynununaneHoe OromkeTHoe ofieoOpazoBaTesnibHOe yupe- 682931, Xabaposckuit au, HET
aioH uMeHH Jla3o »xaeHHe cpedHssa obmeoOpa3oBaTesibHas IKoJa cesia CiaToro- paiioH umeHu Jlaso, ceno Cas-
abapoBCKOIo Kpast pbe MyHHIIUTIAIBHOrO paifoHa uMeHM Jla3o XabapoBckoro kpas Toropee, yi. — IOGuneiinas,
JIOM
32. MyHununajibHEIA MyHuIMIIANBHOE OroKeTHOe o0meobpasoBatesibHoe  yupe- 682939, XabapoBckuit kpai,  Her
aiod wuMeHH Jlazo JKaeHHME OCHOBHasg o0leoOpasoBaTelbHad IKOJa cena I'pome- paiioH umeHd Jlaso, ce-
abapoBCKOro Kpas KOBO MYHHUIIMIIATBHOIO paiioHa uMmeHH Jlazo Xabaposckoro o I'ponexoBo, yin. BopoHex-
Kpast cKad, IOM Sa
33. MyHuIMnaIbHbIR MyHunMnansHoe OromkeTHoe o6mmeobpasoBaTensHoe yupe- 682935, XabapoBckuii kpaif, i)
adoH wuMeHH Jla3o JkjicHME OCHOBHad oOmmeoOpasoBaTesbHas INKOJAa IIOCeN- paioH umeHd Jlaso, moce-
abapoBCKOTO Kpas Ka J[oJIMM MyHHIMIIAIBHOTO paifoHa umeHu Jlazo XabapoBcko- 1ok Jonmu, yi. LleHTpanbHad,
ro Kpas oM 66 a
34, MyHUUHUNIAIBHBIA MyHununansHas OromkerHas o6imeoOpa3oBareiibHas OpraHH- Ja

aioH uMeHd Jlazo
abapoBCKOro Kpas

3als OCHOBHas oOIeoOpa3oBarenbHas ImKoja mocenka Co-
JIOHLIOBBIM MYHHIMIIANIEHOre paiiona mmeHn Jlazo XabGapos-
CKOr0 Kpas

mmwowmvxmmmvowoém _mm%wm,
paiioH UMEHHU azo
nocenok COJIOHIIOBBINA, Ilepe-
yiok IlIxonpHEIH, 10M 20
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35. MyHHUIHANAIBHBIR MysununansHas 6romkeTHas obmeobpasoBaTenbHas opradu- 682933, XabGapoBckuit Kpai, JIa
aloH wuMeHH Jla3o 3alMs OCHOBHasg o0meoOpa3oBaTenbHas INKOJA IIOCEN- paioH HMEHH a3o,
abapoBCKOro Kpasi ka CpeHeXOpPCKHil MyHHMIIMIIATBEHOTO palioHa uMeHH Jlazo Xa- nocelok CpegHexXopCKuH,

0apoBCKOro Kpa yiuua EBmoxuMoBa, 1oM 6
36. Hanaifckuit MyHuIH- MyHuIMIaasHOe OloJpKeTHOe 001eobpa3oBaTenbHoe u:mmo- 682364, XabapoBckmii Kpak, Ja
nanbHEIN paiioH Xaba- >xaeHue "OcHoBHas ob6meodpasoBarenbHas mKoida uMeHdu Tu- Hanalickuil paifoH, ceno W\_m-
POBCKOI'0O Kpas Modes Msuna c. MaHOKeHTheBKA" HaHalickoro MyHHLMIANk- HOKEHTheBKa, yi. Marpocosa,
Horo paifoHa XabapoBCKOro kpasd oM 18
37. Hanalickuii Mysmnu- MyHununansHoe OrojpkeTHoe oOmeoOpasosaTenbHoe yupe- 682365, XabapoBckuit Kpaii, na
nanpHEIM paifioH Xaba- »xaenme "OcHoBHag oOmeoOpa3zoBarenpHas Imkosia ume- Haxalickuii paiioH, c. Bepx-
POBCKOI'0 Kpast nu I'puropus Xomkepa ¢. Bepxunit Hepren" Hanabickoro My- Huit Hepren, yi. 3enéHas,
HHIHITAIBHOrO paiioHa XabapoBCKOro kpait oM 7
38. Hanaiickuii MyHunM- MyHHIMOAIbHOE OIOMKETHOE 00ImeoOpa3oBaTesibHOe yupe- 682353, XabapoBckuil kpail,  HeT
nanpHeIdl pakioH Xaba- xpenue "OcHOBHas oOmeoOpazoBaTenpHas mkoja . Cunpa" Hanaiickmit  palioH, 1moce-
POBCKOTO Kpas Hanaiickoro MyHHIHIIAIEHOTO palioHa XabapoBCKOro Kpas jgok Cuupa, yi. A. Ilaccapa,
JoM 14
39. Hanuaiickuifi MyHMUM- MyHUIMNAIRHOE OlOMKeTHOEe oOIMeoOpa3oBarebHoe yupe- 682371, XabapoBCkuii Kpaii, Ja
mabHBIH paiioH Xaba- >xjaenue "OcHoBHas o0ieoOpa3oBaTeabHasd mKoyia ¢. ApceHs- HaHafickuit paiioH, ceno Ap-
POBCKOI'O Kpast eBo" Hanaiickoro MyHHULMIAILHOrO paifoHa Xa0apoBcKo- ceHbeBo, yi.  CoBerckad,
ro Kpas Iom 14
40. Hanaiickuit MyHMIM- MyHHIHDAIRHOE OIOMKETHOE oOIeoOpasoBarenbHoe yupe- 682359, XabGapoBckuii kpail,  HeT
nanpHeli paiioH Xada- xmenue "Cpennss oOimeoOpaszoBareibHas Imkoda c. J[ybo- Hawnadickui pamoH,
POBCKOrO Kpas BB Mbeic" Hanalickoro MyHHIIMNAJBHOIO paiioHa Xa0apoB- CEJo JyGoBEIit Mzeic,
CKOro Kpas yi. LleHTpanmbHas, oM |
41. Huxomnaesckuil MyHH- MyHUIMNAILHOE OIOMKETHOE o01eoOpasoBaTenpHoe yupe- 682460, XabapoBckuit kpaf,  HeT
IUTIJIBHEIN palioH JKJeHHe cpemHsasd obOmeoOpasoBarenbHas mkoja Ne 4 UMEHH T. mxzo:mowom-mm-»%w\ e,
XabapoBCcKOro Kpast mepBoro aupekropa Yaiika (BonkoBoii) Mapuu HMBaHoBHBEI Y. IlIKoJIbHAS, JOM 2
r. HuxonaeBcka-Ha-AMype XabapOoBCKOro Kpas
42. Huxomnaesckuii MyHH- MyHHUIMIATBRHOEe OIOMKeTHOe o6ImeoOpa3oBatenbHOe yupe- 682447, Xabapopckuit ai, Ia
LIUITAJIbHBIHA paiioH >KJeHHe OCHOBHas oOImeoOpa3oBarejbHasd mkoyia ¢. Hurups HuxonaeBckuii paiion, ceno Hu-
XabapoBCKOro Kpas HrukoaeBCKOTO MyHHIIMIIAJIBHOTO paitoHa XabapoBCKOro Kkpasi THpsb, yiI. I1BeTounast, 1oM 3
43. HuxomaeBckuii MyHH- MyHHIMIagsHoe OIO[KeTHOe o0Ieo0pa3zoBareibHoe yupe- 682456, XabGapoBckuil Kpai, Ja
UIAJIBHEIN paiioH JKJeHHe OCHOBHAs oOImeobGpazoBarebHasg mkosa . Wit Huko- Hukomaesckuii pailoH, c. mEr

XabapoBcKOro Kpas

JIAEBCKOI'0 MYHHIMITAJIBLHOTO paiioHa XabapoBCKOro Kpas

yi. IIuonepckas, oM la
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44. Hukonaesckuit MyHH- MyHHIHMIATEHOE OIOKETHOE obmeobpasosarenibHoe yupe- 682432, XabapoBckmit Kkpai, Ja
[UTIaJIBHBIA paiioH JKIeHHe OCHOBHas o0uieoOpazoBaTenbHas mikona c¢. Opemud Hukonaesckuii pakoH,
XabapoBCKOTO Kpast uMmeHH I'epos Coserckoro Coro3a AjiekcaHapa BacuiapeBuua ceo Opemud, nepe-

Benaxosa HukomaeBckoro MyHHLIMIIAILHOrO paiioHa Xabapop- yiok IIkonpHBIHA, 10M 2
CKOTO0 Kpas
45. OxoTrckuii  MyHHMIM- MYHHIMOAIBHOE KaseHHOe 00IneoOpasoBarenbHOe yupexae- 682493, Xabaposckuii Kkpaf, Ja
HaIbHBIHA OKpyr Xaba- HHME  OCHOBHas  oOmieoOpasoBareiibHass  IMKoja  uMe- OXOTcKuH paitoH, nocesiox Ho-
POBCKOTO Kpast i B.®. Yepnnix cenbckoro moceneHus "Tlocemok Ho- Boe Yerse, ymuna Ilaprusas-
Boe Ycrbe" OXOTCKOr0 MYHHIIMIAJILHOTO OKpyra Xa0apoBcko- ckast, oM 4
o Kpas
46. OxoTckuii  MyHHIM- MyHMIOMIOAIBHOE Ka3eHHOe oOmeo0pasoBaTelibHOE yupexiae- 682494, XabapoBckuil Kpaii, za
HaJbHBIH OKpyr Xaba- HHe cpeaHsgsa obmeobpazoBaTenpHas mkoja uMend C.C. Boct- OxoTckuil  palioH,  Celb-
POBCKOT'0 Kpast -penioBa ceyibckoro nocenenus "Ceno BocrpenoBo" OxoTcko- ckoe moceierue "ceno Boct-
ro MyHHIIAITAIEHOTO OKpyra XabapoBcKoro Kpas peroBo", mepeynok IIlkois-
HBIH, JO0M 2
47. Oxorckuéi  MyHUIU- MYyHHIIMOAIPHOE Ka3eHHOE ob1eoOpaszoBaTebHoe yupexae- 682490, XabapoBCKHM Kpaif, Ja
NaJbHEINA OKpyr Xaba- HHE cpelHssa obleodOpasoBarenbHas mkona uMeHH B.D. Ep- Oxorckuil  pailoH,  1oce-
POBCKOI'O Kpast MoiigHa HMuckoro ceibekoro mnoceitenusa Oxorckoro MyHuud- Jiok Hosas WMHs, yin. Ixons-
rajibHoOro okpyra XabapoBCcKOro Kpas Hasi, oM 1
48. Vibuckuii  MyHHIM- MyHMLMOAIbHOE OOKETHOE o0ImeobpasoBarenbHoe yupe- 682418, XabapoBckuil Kpaii, Ja
najbHEIH palioH Xaba- >XJAeHHE CPeaHsIs omEoomwwwowmagEmm IIKOJIa CebCKOro Mmo- YIbuckuii paiton, ceno Co-
POBCKOI'0 Kpas cenenus "Ceno Coopuiick” YIBUCKOro MyHHIIMIIAIEHOTO paiio- ¢uiick, yi. LleHTpaibHasd,
Ha XabapoBcKoro Kpas oM 12
49. Vipuckuii ~ MyHHIM- MysununaisHoe OOKeTHOe o0IeoOpaszoBatenbHoe yupe- 682419, XabapoBckuif Kpail,  HeT
NaIbHBIA paiion Xaba- xaeHue cpenHds obmeoOpasoBaTenbHas mkoia c¢. CycaHuHo VYipuckuil paiion, ceno Cyca-
POBCKOTO Kpast VIIbYCKOT'0 MYHHIMITAIEHOrO paiioHa XabapoBCKOTO Kpas HuHO, yi. IleHTpasbHad,
oM 78
50. Vipuckuii MyHMIM- MyHHIMNanpHOE OMOMKETHOe ofmeobpasoBarebHoe yupe- 682408, XabapoBckuil Kpaid, Ia

ajbHEIH paiion Xaba-
POBCKOTO Kpast

JKJIeHHe cpemHas obieoOpa3oBaTenapHas mKona M. Teip ThIp-
CKOTO CEJIBLCKOI0 IIOCEIEHHS YJIBUCKOrO MYHHMIMNAIBLHOIO
paiioHa Xa6apoBCKOIO Kpas

Vnpuckuii paioH, ITOCEJIOK
Teip, yi. Jlenuna, 1om 14
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51. Voapuckudd  MyHHUHM- MyHunmnansHOe Oro/keTHOE oOmIeoOpasoBaTebHOe yupe- 682425, XabapoBckuii Kpai, za
najgpHBINA paiioH Xaba- kaeHue cpeiHsas obmeobpasoBareibHas MKoJa cejia bonpinie YpUckuid paioH, ceno Bosb-
POBCKOT0 Kpas CanHnku CaHHHMKOBCKOTIO CEJIBCKOIO IOCEJICHHUs YJbuckoro Inne CaHHUKY, yiI. ANTE4YHasd,
MYHHITUIIAILHOrO pationa XadapoBcKoro kpas oM 4
52. VYnpuckuit  myHuuu- MyHununaneHoe OromkeTHOe oOmeoOpasoBaTensHOe yupe- 682426, Xabaposckuii Kpa, za
NaJbHBIN paiton Xaba- JeHue cpemHss obmeobpaszoparenbHas ImKoja ¢. CoJIoHIB Yipuckuii paitoH, ceno Co-
POBCKOTO Kpas COJIOHIIOBCKOIO CEJIbCKOTO IIOCEJIEHUsT YJIBUCKOrO0 MYHHLM- JIOHIB, YL IlIxonpHAas,
naJibHOTO paiiona XabapoBCKOro Kpas aom 11
53. Vupuckud _ MyHuip- MyHuIunansHoe OrouxeTHOE 00Ieo6pa3oBaTelbHOe pe- 682409, XabGapoBckuii Kpali, Ja
najgeHBIA paiton Xaba- IeHHe cpenuss oOmeoOpa3oBaTellbHas IMKoja c¢. Taxta YIIbUCKMif paiioH, ceno Taxra,

POBCKOT0 Kpas TaxTHHCKOTO CeJIBCKOro IMoCesieHUs YIBUCKOro MyHuUunanh- yiI. IllkonsHas, gom 11°
HoOro paiiona XabapoBcKkoro kpas
54. Vapuckuéi  MyHHIIM- MyHHIUIIANBHOE OIOKETHOE 00IeoOpa3oBaTebHoe yupe- 682415, XabapoBckuil Kpaid, Ia
NaJbHbIA paiioH Xaba- XIeHue cpeauss o0meoOpa3oBareiabHas IKOJA 1. BEICTpHHCK Ybuckuif  paiioH,  Ioce-
POBCKOTO Kpast VIpYCKOro MyHHIMITAIIEHOTO paifoHa XabapoBCKOro Kpas nok beictpunck, yia. HaGe-
pexHas, qom 11
55. Xabaposcku#t MyHM- MyHununansHoe OrokeTHOoe o6meobpasoBarenbnoe yupe- 680043, Xabaposckuii Kpad,  HET
U JTBHBIN palioH JkIeHWe cpenHss obmeobpasosarenbHas Iikona c. TaexHoe XabapoBckuid paiioH, r. Xaba-
XabapoBCKOTo Kpas umeHHu I'epost Poccuiickoii @enepaiiu reapaud Makopa ®du- posck-43, yi. HMHTepHaumo-
nunoBa Pomana HukonaeBrnuya XabapoBCKOro MyHHIIMIIAIBLHO- HalbHas, IOM 3a
ro paiiona Xa6apoBCKOro Kpas
56. XaGaposckuii MyHH- MyHHIMIAIBHOE OIOUKETHOE o6meoOpasoBarebHoe yupe- 680517, Xabapopckui Kpai,  Her
[MIIaJIbHBIN palioH JKJieHHe cpeHsisi oblmeobpasoBatenbHas mkona c. CepreeBka XabapoBckuii — paiioH,  ce-
XabapoBCKOro Kpas XabapoBCKOro MyHHLIMNAIBHOTO paiioHa XabapoBckoro kpasg  Jio CepreeBka, yi. Ilaptuzan-
cKasi, IoM 3
57. XabapoBcxkuii MyHH- MyHununaaeHoe OrmKeTHOe obmeobpasoBatesnbHoe yupe- 680506, XaOapoBcKMM Kpaid,  HET
LMITAJIbHEIN palioH JJeHne cpefHsas obmeoOpasoBaresibHas wikojna c. [lpyx6a XaOapoBckuit — paiioH, —ce-
XabapoBcKoro kpas XabapoBCKOT0 MyHHULIMIIAIBHOTO paiioHa XabapoBCKOTO Kpasg  JIO vacxmmu yn. IIxompHas,
JIOM
58. XabapoBckuii MyHH- MyHHUIUIAIEHOE OIOMKeTHOE oOImeoOpa3oBarenbHoe yupe- 680562, XabapoBckuii Kkpaif,  HeT
IHIIAJIbHEIH palioH JJIeHHe cpelHssi oOmeoOpasoBaresibHas Ikojia ¢. I'apoBka-2 XabapoBckuii  paiioH, ce-

XabapoBcKOro Kpast

XabapoBCKOIo MyHHITHITAILHOIO paiioHa XabapoBcKkoro Kpas

5o I'apoBka-2, nom 18 a
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59. Xa6aposckuii MyHH- MyHHIMIIANEHOE OlOMKeTHOe o6meobpasoBarensHoe yupe- 680502, XabapoBckuit Kpai, HeT
HHTATbHBIH paiioH JKIeHHe cpeqHsas oblneoOpazoBaTesIbHas IKojga uMeHH [ 'epos XabapoBckuit pamoH,
XabapoBCKOro Kpas Cosetrckoro Coro3a A.Il. BormanoBa c. KasakeBndeBo Xaba- ceJjio KazakeBuueBo,

POBCKOr0 MyHHIHMIIATBHOIO paiiona XabapoBCKOro Kpas yi. llIkonpHast, gom 3
60. XabapoBckuii MyHH- MYHHIHMIIANBHOE OMOKETHOE oOIeoOpazoBatesibHoe yupe- 680512, XaGapoBckuil Kpaif,  HeT
[HANMANIBHEIH palloH JKkIeHMe cpemHsas obmeobpasoBareiibHasg mikoyia c¢. lamkuHo XabapoBckuili — paiioH, ce-
XabapoBCKOro Kpas XabapoBCKOro MyHHIMNAILHOTO paiiona XabapoBckoro kpas  Jjio I'ankuHo,  yiI.  Mupa,
JoM 18a
61. Xabaposckmii MyHM- MyHunMnaisHoe OromkerHoe oOmeob6pasoBatenbHoe yupe- 680527, XabapoBckuil kpaid, Ja
LHIIIHHBIN paifoH xIeHue cpenHds obmieoOpaszoBaTenbHas mkona c. Emabyra XabapoBckwii alioH, ce-
XabapoBCKOTo Kpast Xab6apoBCKOr0 MyHHLIMIAIBHOTO paliona Xabaposckoro kpas  J1o Enabyra, yi. LlenrpainbHas,
oM 22
62. XabapoBckuii MyHHM- MyHHIMIAIRHOE OromkeTHoe oO0meobpasoBarenpHoe yupe- 680550, XabGapoBckuil kpaif,  Her
HUTIAJIBHBIH paiioH xaeHue cpelamssa obmeobpasoparenbHad mKkosia Ne 1 c¢. Kusase- Xabapockuit paroH,
XabapoBCcKOro Kpas Bonkxonckoe umeHu I'eposs Coserckoro Coroza HHKHTEHKO celio Kns3e-BonkoHckoe,
Huxomass MuxaitioBuya XabapoBckoro MyHUIIHnaubHoro yiI. IlIkonpHas, oM 16
paiioHa XabapoBCKOro Kpas
63. XabapoBckuii MyHH- MYyHHIMIAILHOE Ka3eHHOEe oOIIeoOpaszoBaTesibHOE yupexae- 680551, XabapoBckuil kpaii,  HeT
[UITATHHBIH paliloH HuUe cpenuss obmeobpaszoBarenbHas mikoa Ne 2 c. Kusaze- XabapoBckwit paiioH,
XabapoBCKOTO Kpas Bonxonckoe-1 XabapoBckoro MYHMIHMIIAIBHOro paiioHa Xa- ceno  Kusaze-BomkoHckoe-1,
0GapoBCKOro Kpas yi. 1OC
64. XabapoBckuii MyHH- MyHHIUIIAIBHOE 010/ KETHOE ob6meobpazoBarenbHoe 680501, XabapoBckuit kpaid,  HET
[ATIATBHBIH palioH y4YpexXIeHHE cpeaHss oblneobpa3oBarenpHad mkoia ¢. Kopca- Xabaposckuidt  pailoH,  ce-
XabapoBcKoro Kpas K0BO-1 XabapoBCKOro MyHHIHMIIAILEHOTO paiioHa XabapoBcko- Jio KopcakoBo-1, yi. IIkoms-
ro Kpas Hasd, IoM 6
65. XabapoBckuii MyHH- MyHMIHIAIbHOE OlomKeTHOe oOIeoOpa3zoBarenpHoe yupe- 680540, XabapoBckuii Kpaif,  HeT
[HATAIBHEIH padioH JKAeHMe cpeaHsist oOmeobpasoBaTensHasn mkojia 1. Kykan Xa- XaGapoBckuil paifoH, Ioce-
XabapoBCKOro Kpas 6apoOBCKOI'0 MYHHIIMNIAIBHOTO paiioHa XabapoBcKOro Kpas ok Kykan, yn. Hoas, nom 27
66. XabGapoBckuii MyHH- MyHHMIMIAIRHOE OlOMKeTHOE oOIeobpa3zoBarensHoe yupe- 680547, XabapoBckuif kpail,  HeT
IMIIAJIBHBIM paiioH XabapoBckuif  paiioH, ce-

XabapoBCcKOro Kpas

JKIeHHe cpeAfsas obmeoOpa3oBarefibHad MKojia ¢. MUdypHH-
CKOe MMeHH Biagumupa Whmwh&owsam ApcenpeBa XabapoB-
CKOI'0 MyHHIMIIANBHOTO paiioHa XabapoBcKoro Kpas

710 Muuypunckoe, yi. IIlupo-
Kas, 1oM 1
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67. Xabaposckuiéf MyHH- MyHununansHoe OromkerHoe ofmeoGpasoBarensHoe ydpe- 680505, XabapoBckud Kpadl, — Her
HUTIAIBHBIA palioH JKJeHMe cpenHsas oblieoOpasoBaTesibHAas IMKoJjia c. PakuTHOoe XabapoBCKWid — pailoH, ce-
XabapoBCKOIo Kpas XabapoBCKOro MyHUIIUIIAIBHOTO paiioHa XabapoBckoro kpast  Jio Pakutnoe, yi. IlIkonbHas,

oM 216
68. XabGapoeckuii MyHH- MyHununansHoe OroKeTHOE oOmeobpasosaresbHoe yupe- 680526, XabapoBCcKui Kpaii, it}
LIMIAJIBHBIH paiioH JKIEeHHeE cpelHsAs oOmeoOpa3oBarenbHas Ikona uMeHH ['epos XabapoBckuit  paiioH,  ce-
XabapoBckoro kpast Poccuu Ilaccapa Makcuma Aniekcannposuya ¢. Crukaun-Ansan 10 Cukayn-AsiaH,  yin.  Ok-
XabapoBCKOro MyHHIHIIAJIBHOTO paifoHa XabapoBckoro kpas — TA0pbckas, oM la
69. Xabaposckuii MyHH- MyHuunmansHoe OGromkeTHoe o6bmeobpasoBatenpHOe yupe- 680550, XabapoBckuil Kkpaif, — Her
U AIBHBIH paiioH JKIeHHe OCHOBHas 00mIeoOpasoBarenbHas mkoia ¢. biarogar- XabapoBckuii  palioH, — ce-
XabapoBCKOro Kpas Hoe XabapoBCKOIo MYHMIHMIIAIBHOrO paiioHa Xabaposckoro o binarogarnoe, yia. Illkoss-
Kpast Hasi, oM 1
70. XabapoBckuifi MyHH- MyHuuMnamesHoe OIO/KeTHOe obmeobOpa3zoBarenpHoe yupe- 680533, XabapoBckuit kpail, Jia
ITUITANIBHBII palioH JKJEeHMe cpeadss ooOieobpaszoBarenbHad mkoia . Ilo6ema XaGapoBckuii paiioH, IOCEIOK
XabapoBcKoro Kpast XabapoBCcKOro MyHHIMIAIBHOrO paiioHa Xabaposckoro kpas  IloGema, yin. Komcomoibckas,
oM 14
71 XabapoBckuii MyHH- MyHunumagsHoe OromkerHoe obieoOpasoBarenbHoe yupe- 680511, XabapoBckuit kpaif,  HeT
LMTIATBHBI padioH JKJEHHE OCHOBHas 00meo0pa3oBarTesbHas mKoJa ¢. MarBeeBka XabapoBckuii paiioH, ¢. Mar-
. XabapoBcKoro Kpast XabapoBCKOro MyHHUITUIIAIEHOrO pailoHa XabapoBCKOro Kpasi  BEEBKa, yiL. L{eHTpasbHasi,
oM 386
3aMecTUTe b MUHUCTPA —
HaYaJIbHHK YIIPaBJICHUS
obmero o0pa3oBaHus E.B. Marapxyk




VTBEPXJIEH

pacropssKeHHEM
MHUHHCTEPCTBA
o0OpazoBaHus U HAYKd

abapoBckoro kpas
2024 r.

oT npfn po(ﬂ

ITEPEYEHD

No 777

060pyAOBaHMUs, PACXONHBIX MaTEPHAJIOB, CPEACTB O0YUYEHHUS M BOCIIUTAHMS

U1l OCHAIIEHUS OJHOTO IEHTPa €CTECTBEHHOHAYYHOH U TEXHOJIOTMUYECKOH

HarpasJieHHOCTeH "Touka pocTa" B 0611€00pa3OBaTENBHBIX OPraHH3ALKSIX,
PacroyI0KEeHHBIX B CEJIBCKOM MECTHOCTH ¥ MalbIX ropofax kpas, B 2024 roxy

B~ | gom-
Ne | Haumenosauve | Kparkue nprMepHBIe TEXHHYECKHE HULIA
p ¢ (1
n/n | obopynoBaHUS XapaKTepUCTHUKU u3Me-
CTBO
peHust
1 2 3 4 5
1. HaumenoBanue Hampasnenus: "OOopynoBaHue A 001IeoO6pa3oBaTesb-
HEBEIX OpraHU3alMii, HE ABJIIOMUXCS MAJIOKOMILJIEKTHEIMH "
1.1. HaumeHoBaHHe paszneiia: "EcrecTBeHHOHAY4YHast HAIIPABJICHHOCTD"

1.1.1. Hudposas na-

Goparopus 10
¢usuke (yue-
HHAYECKas)

obecrieurBaeT BHINIOJIHEHHE SKCIIEPH-
MEHTOB 110 TeMaM Kypca ¢usuku. Kom-
IUICKTaIUs: O€CIIpOBOAHON MYJIbTHU/IAT-
YUK 10 ¢QU3NKe C IIECTBIO BCTPOEH-
HBIMH JaTYMKaMU: ITUGPOBOM JaTHHUK
TeMIIepaTypsl C AMAIla30HOM H3Mepe-
HUS He yxke ueM oT -20 no 120 C; uud-
poBo#i HaTyuK aGCOMIOTHOTO AABJICHUS
C Auarna3oHOM U3MEPEHUs HE yXKe 4eM
ot 0 mo 500 xIla; maTy¥Mxk MarHUTHOTO
IIOJIS C AMana30HOM M3MEpEHUs He yKe
yeM oT -80 no 80 MTu1; maTumk Hamps-
XKEHUS C JMalla30HaMU U3MEDPEHHs He
yXXe 4eM oT -2 1o +2B; ot -5 10 +5B; or
-10 mo +10B; ot -15 mo +15B; maTuuk
TOKa He yxe 4eM oT -1 1o +1A; naryuk
aKceJlepoMeTp ¢ [IOKa3aTe/LsIMU HE Me-
Hee ueM: £2 g; 34 g; +8 g. OTaenbHbIe
yctpoiicrea: USB ocrimuiorpad He Me-
Hee JBYyX KaHAIOB, +/-10 B. Axceccy-
apel: Kalenb USB  CoeMHHUTE bHBIH;
3apsIHOE Uym:poﬁcmo ¢ KabeineM
miniUSB; USB Ananrtep Bluetooth 4.1
Low Energy. KoHcTpykTOp M1 IIpOBE-
JIeHus SKcIiepuMeHTOB. KpaTkoe pyKo-
BOJICTBO IIO SKCILTyaTalldl IM(ppOBOH
nabopartopuu. IIporpaMMHoe obeclie-
yeHHue. MeToIUYECKUE PEKOMEHIalun

IT.

96
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1.1.2. Hudposas [na-
Goparopus | o
XAMHH_(YUGHH-
yeckas)

1.1.3. Iludpomas na-
6oparopuss 1O
ouonoruu
(yueHHUecKas)

(40 pabot). Haymiyue pycckoa3619HOIO
cailTa NOJNEpKKU, HAJIHUUE BUICOPO-
JINKOB

obecrieuyrBaeT BHINIOJIHEHKE 1abopaTop-
HBIX paboT 1o XMMHH Ha ypoKaxX B OcC-
HOBHOI IIKOJIE U IIPOEKTHO-UCCIIE0BA-
TENBCKOH OEATENBHOCTH yYallUXCH.
Kommtekranus: O6ecripoBOJHON MyJib-
THIATYUK 110 XMMHH C TPEMsI BCTPOEH-
HBIMM JaTyuKamHu; Aatuuk pH ¢ nuana-
30HOM HM3MepeHus He yxe ueM oT 0 1o
14 pH; maT4uk 351€KTPOIPOBOAUMOCTH
C AMarma3oHaMH U3MEPEHHUs] HE YKE YEM
oT 0 1o 200 MkCwm; oT 0 1o 2000 MKCwMm;
ot 0 7o 20000 MkCwMm; HaTyuK TeMIepa-
TYpHI C AMAia30HOM U3MEpEHU HE yiKe
yeM oT -20 g0 +140 C; oTnenbHBIE JaT-
YHKW: JATYHK ONTHYECKON IJIOTHOCTU
525 uM. Akceccyapsl: kabens USB co-
eOUHHUTENILHBIN; 3aps/IHOE YCTPOHCTBO
¢ kxabemeM miniUSB; US% amnTep
Bluetooth 4.1 Low Energy. Kpatkoe py-
KOBOJICTBO II0 SKCIUTyaTanuu Ludpo-
Boif nmaboparopuu. HaGop nabopartop-
HOM ocHacTkd. IIporpamMmHoe obGecre-
yeHue. MeToaudyecKue pexoOMeHIauuu
He meHee 40 pabor. Handane pyccko-
A3BIYHOTO caiiTa NOAACPXKKH, HalM4ue
BUICOPOJIUKOB

ObecrieynBaeT BBIIONHEHUE J1abopa-
TOPHBIX pabOT Ha ypoKaxX Mo 6MosIoruu
B OCHOBHOH IIIKOJIE ¥ NPOEKTHO-HUCCIIE-
NOBAaTEJIbCKOW  AEATEIBHOCTH  yya-
muxcs. Kommnexranus: 6ecripoBogHoi
MYJIBTHOATYMK M0 OUOJIOTHH C IITHIO
BCTPOCHHBIMU  JIaTYMKaMH: OaT4YMK
BJI&XKHOCTH C AHMANa30HOM H3MEpPEHHs
0 — 100 nmponeHToB; NaTYMK OCBELICH-
HOCTH  C JIMana3oHOM  H3MEpPEHHs
He yxe uyeM oT 0 go 180000 nk; naryux
pH ¢ nuama3oHOM H3MEpeHHs1 HE yxXe
yeM ot 0 mo 14 pH; naTtymkx Temmepa-
TYpHI C IMAMa30HOM U3MEPEHUS HE YXKE
geM oT -20 o +140C Jlatyuk Temiepa-
TYpBl OKpy’Kalolmeit cpeabl ¢ Juanaso-
HOM H3MEpeHUs He yKe 4eM oT -20 1o
+40C. AKceccyapsl: 3apsaIHOE yCTpOH-
cTBO ¢ kabeneM miniUSB, US]g Anarn-
tep Bluetooth 4.1 Low Energy. Kpar-
KO€ DPYKOBOJICIBO II0 3KCILTyaTallM{
iudpoBoii  naboparopuu. [ludposas
BUJIEOKaMepa ¢ METAJUIMYECKUM IITaTH-
BOM, paspelieHue He MeHee 0,3 Mnuke.
IIporpammHoe obecrnieueHue. Meronu-
YyecKHe pexoMeHnauuu He MeHee 30 pa-

oIT.
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1.2.
1.2.1.

1.2.2.

1.3.

HanmeHoBaHue pazaena: "KommpiorepHoe o6opyaoBaHue"

MHoro¢pyHK-
LIUOHAJIbHOE
YCTPOHNCTBO
(npunrep, cka-
HEpP,  KOIHUp)
(npuHTEp, CKa-
Hep, KOIHP)

Hoytbyx

Haumenosauue paszena: " JlonmonautensHoe obopynosasue”

00T. YnakoBka Hanuuue pycckos3pry-
HOI'O caiTa MOJUEP)KKH, Haludue BH-
JIEOPOJIMKOB

THI YCTpPOHCTBA: MHOIOQYHKIHMOHAIb-
Hoe ycTpoiictBo (MOYVY). IlBeTHOCTH
mevaTH: YepHo-Oenasi; TEXHOJIOTH I1e-
gaTy: aNeKTporpaduyeckas (JasepHad,
CBETOAMOHAs); GOpMAT IIeUaTH: HE Me-
Hee A4. TUI CKaHUPOBAHMA: IPOTK-
HBIH/TUIaHIIETHEIH; BO3MOXXHOCTH CKa-
HUpOBaHUS B Hopmarax: He MeHee A4.
8181%006 nonxmoyenus: LAN, Wi-Fi,

dopM-baxrop: HOf’T66YK; pa3Mmep auaro-
Haju: He MeHee 15.6 moiiMoB; paspe-
meHre 3kpana: Full HD, Quad 174 0%
Ultra HD; o6muii 06seM yCcTaHOBIIEH-
HOM ollepaTUBHOW NaMsTH: HE MeHee
8 I'6aifT; MakcMMAaJIBHEIH OOIIUH IOX-
JepKUBaeMEIl 00beM oTlepaTUBHOM Na-
MSTH: He MeHee 16 ['6aiiT; o6bem SSD
HaKOIHUTE: He MeHee 24_16 I'6aiiT; Gec-
npoBogHas cBa3b: Wi-Fi. KomuuecTBo
BCTPOEHHHEIX B Kopryc moproB USB:
HE MEHee JByX, U3 KOTODHIX HE MEHee
oxHoro noynkHO O6BITE USB Bepcum He
Hioke 3.0. Pasperienue B36-KaMmepel,
Mnuxkcens: He MeHee 0.3; BCTpoeHHEBII
MHUKpO(OH; KJIaBHaTypa C PacKIaaKoOu
g Ma KHI_POBKoi/'I wiasum QWERTY/
I/IIIYEE . Tlonmepxka CTaHIapTOB
6ecpoBoaHoi cBsizu: 802.11a/b/g/n/ac;
IPOU3BOAUTEIHLHOCTD npoleccopa
(3nauenue moxasatess "CPU Mark" no
Tecty "Laptop & Portable CPU
Perfomance //www.cpubenchmar
k.net/laptop.html): e meHee 5000 enu-
HUIl; HaJIMYUEe MAHUITYJSITOpa MEIIb
B KOMIUIEKTE: a. Y CTAHOBJICHHAsI OIlc-
pailMOHHas CHCTEMa C TIpaduyuecKuM
I0JIB30BaTENbCKUM UHTEpdehcoM, cBe-
JeHWs O  KOTOpOM _ BKIJIFOYEHBI
B EIUHBIH peecTp pOCCHICKMX IIpo-
rpaMM JUIS OJIEKTPOHHBIX BBIYMCIIU-
TENBHBIX MaillyH U 6a3 [aHHBIX; yCTa-
HOBJIGHHBI TlakeT OQUCHOro IIpo-
TPaMMHOTO OOECIIE€UEHUs, COBMECTHU-
MOTO C YCTAaHOBJIEHHOH OIepaliiOHHOM
CHUCTEMOH, CBEJIEHHsI O KOTOPOM BKJIIO-
YeHbl B €IUHBIA peecTp pPOCCHMCKHX
TIPOTPamMM ISl JIEKTPOHHBIX BEIYUCIIH-
TEJTBHBIX MalIMH U 6a3 JaHHBIX

mIT.

ImT.
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cTBaMu. PODOTOTEXHUYECKUH KOHTPOJI-
Jep NoJbkeH obecreduBaTh BO3MOXK-
HOCTh IPOTPaMMHKPOBAHUs C IIOMOIIBIO
cpenctB a3b1koB C/C++, Python u cBo-
OJIHO acrpocTpaHseMoil  cpelsl
Arduino IDE, a Taxxe yIpaBjeHUs MO-
IeSIMH  pOOOTOTEXHUYECKUX CHCTEM
¢ moMomipto cpexsl ROS. 4) TIporpam-
MUpPYEMEINl KOHTpOJUIEp — HE MEHee
1 mt. TIporpaMMupyeMEId KOHTPOILIED
JOJDKEH MPEACTABIATH COOOM BEIYUCIH-
TEJIGHBIM MOJIYJIb, 00JaJatomuM ITU}-
pPOBHIMK MOpTaMH — HE MeHee § IiT.
1 aHaJIOrOBEIMU IIOpTaMU — HE MEHEE
16 mr., umaTepdeiicamu UART, I2C,
SPI, T"I"L, a TaKXKe MOJIyJleM OecIpo-
BOIHOM cBsi3M THIa Bluetooth mwin WiFi
JUIA  CO3[aHMsA  anmnapaTHO-MporpaMM-
HBIX peIleHudt u MHBIX/CMapT" —
YCTPOHCTB I 9'2'13}5)3 OTKU pEIIEHUMN
WHarepHet Bewent". 5) [Lnata pacmupe-
HHS IIpOrpaMMHpPYEMOro  KOHTpOJI-
nepa —He MeHee 1 mT. IInata pacmupe-
HUS JOJ/DKHa obecrieduBaTh BO3MOXK-
HOCTh TIOIKJIIOUEHUS] YHHUBEPCAIBHOI'O
BBIYHCITUTENIBHOTO MOJIYJIsl K CeTH I0-
CpeICTBOM  uHTepdernca Ethernet.
aTa paclIMpeHus NOJDKHA obianarh
[IOpTaMHU BBOJIa — BBIBOJA IS ITOAKIIIO-
YeHUsT IUQPOBEIX MW  AaHAIOIOBHIX
YCTpO#icTB — He MeHee 40 1T., HHTEP-
¢etic SPI 1 BO3MOXKHOCTEIO TOAKJIIOYE-
HUsl BHemHel KapTel namstd. 6) Mo-
IyJIb TEXHHUECKOIO 3pEHUs, IpeICTaB-
Jsomuil coboit ycTpoiicTBO Ha 6ase
BEIYUCIIUTENBHOTO MHKpPOKOHTpOJUIEpa
M MHTErpHpOBaHHOH Kamephl, obecre-
YMBAIOIEE pAaclO3HABaHWE IMPOCTEH-
muX u300pakeHU Ha MOAYJ€E 3a CUeT
COOCTBEHHBIX BBIYMCIIUTENIBHEIX BO3-
MOXHOCTeH — He MeHee 1 mT. Moxayis
TEXHUYECKOTO 3pEHUs IOJDKEH obecIe-
YHBaTh BO3MOXXHOCTh KOMMYHUKAIIWH
C aHaJIOTUYHBIMU MOIYJIAMH IOCpel-
CTBOM IIIMHBEI Ha 06aze IocnenoBaTellb-
HOro MHTepdeiica ¢ LENBIO NalbHEH-
IIeH nepefayn pe3yIbTaToB H3MepeHHH
TPYIIIBl MOAYJIEH Ha YIIPABIIAIOIIEEe BHI-
YHUCJIMTEJIFHOE YCTPOMCTBO, MOIKIIIO-
YeHHOe K JaHHOM HIEHe. MOZYIb Tex-
HUYECKOTO 3peHUs JOJDKEH odecreuu-
BaTb BO3MOXXHOCTH  OCYIHECTBIISATH
HacTpPOHKy MOy TEXHHYECKOI'O 3pe-
HUS — HACTPOMKY KCIIO3ULMH, OanaHca
6eJ10ro, IIBETOPA3HOCTHBIX COCTABJIAIO-
MUX, IUTOIanyd oOHapyXuBaeMoi 00-
nacTy u3obpaxxeHus, OKpyIjocTH o6Ha-
py)XuBaeMoil 005acTH H300paxeHus,
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1.3.3.

Ob6pasosares-
HBIH Habop IO
MeXaHUKe, Me-
XaTPOHUKE

u pobororex-
HHUKE

KaMepsl MAallHHHOTO 3pEHHUs, OINTHYE-
CKOTO JaT4yMKa, MOXyJii OecrnpoBOI-
HOro jocryna). PoOoT-MaHUIyJISITOp
JIOJDKeH oOecrieuuBaTh IMEpeMEIeHUE
HacaZlki B IPOCTPAHCTBE, aKTHBALIUIO
HacagKh, BO3MOXHOCTh IIOJIYyYEHHS
CUTHAJIOB OT KaMephbl U JaT4YMKOB, BO3-
MOXXHOCTh YTPABJICHUS HOIOJIHUTEIIb-
HBIMHM ycTpoiicTBamu. Marepuain Kop-
nyca — amoMmuHuil. [luamerp paboueit
30HEl (6€3 yuera HABECHOrO WHCTPY-
MEHTa ¥ YEeTBEpTOM OCH) He MeHee
350 mMm. HWHTepdelic MOAKIIOUYEHHUS —
USB. JlomkeH UMETh BO3MOXXHOCTb aB-
TOHOMHOM pabOoThl U BHEITHETO YIIPaB-
JICHUS. [én;[ BHEIIIHETO YIIPaBJICHM
IOJDKEH OBITH INPETyCMOTPEH ITYJIBT,
HOIKITIOYaeMEIi K poOoTy no Bluetooth.
Yrpapyiomui  KOHTPOJUIEp JNOJDKEH
OBITH COBMECTHM cO cpefod Arduino.
Vipasndiomuii  KOHTpoJUIep COBMe-
CTUM CO CpeIo¥ mnporpaMMHpOBaHHUA
Scratch u sI3BIKOM MpOrpaMMHPOBAHUSA
C. JlomkeH obecrieunBaTh IOBOPOT 110
IEPBEIM TPEM OCSM B 3aJaHHBIH YToOJl
Y Ha 3aJaHHBIA yroJji, IOBOPOT II0 YeT-
BEPTON OCH Ha 3aJaHHBIA YroJ, JBUXKe-
HUe B KoopauHATH X, Y, Z, nepeMele-
HUE Ha 33JaHHOE pacCTOsIHUE 10 KOOp-
ouHataM X, Y, Z, nepenadyy IaHHBIX
0 TEKyIIeM IIO0JIOXKEHUH YIJIIOB, Iepe-
Jlayy JAHHBIX O TEKYIIUX KOOpAHMHATax
HHCTpyMeHTa. JIOJDKEH IOANEPKUBATh
[IepEMEIICHUE B JECKApTOBBIX KOOPIHU-
HaTax M yrjax IoBOpOTa Ocei, ¢ 3a/1aH-
HOM CKOpPOCTBIO ¥ yCKOpeHHeM. THuIel
IIEpEMEIEHNHA B JEKApTOBBIX KOOPIHU-
Harax: IBWKCHME II0 TPACKTOPHH, IBU-
JKEHHE IO NpSAMON MEXTy ABYMs TOY-
KaMH, IEpeNpBIrMBaHUE W3 TOYKH
U Touky (mepeHoc o6bekTa). Kopiryc
JOJDKEH OBITH B 3all[MIIEHHOM HCIIOJIHE-
Hue (kaacca He Hike IP20)

Habop 0JDKEH OBITh IpeHa3sHaYeH I
IIpOBEIeHNs yUeOHBIX 3aHATUH [0 H3Y-
YEHUIO OCHOB MEXaTPOHUKU M poOOTO-
TEXHUKH, IIPAKTUYECKOro NPUMEHEHHS
0a30BBIX JJIEMEHTOB  JJIEKTPOHHUKH
M CXEMOTEXHHKH, a Takxe Haubomee
PacIpOCTPaHEHHOH JJIEMEHTHOM 0asbl
U OCHOBHBIX TEXHHYECKHMX PEHICHHH,
NpUMEHSEMBIX IIpH TPOEKTHPOBAHUH
U NPOTOTUIMPOBAHUU PaA3IUYHBEIX HH-
KCHEPHBIX, KNOEpHETUYECKHX U BCTpa-
UBaeMBIX cucTeM. B cocraB Habopa
JOJDKHBl BXOAMTb KOMILIEKTYIOIIHE
1 YCTPOHCTBa, 0bafaroumune KOHCTPYK-
TUBHOM, 3JIEKTPUUYECKOM, ammapaTHOH

IOT.
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U IPOTPaMMHOH COBMECTUMOCTBIO IPYT
¢ ApyroM. B cocraB Habopa HOJDKEH
BXOJUTH KOMIUIEKT KOHCTPYKTUBHBIX
3JIEMEHTOB M3 METAJUIA JUIsl COOPKU Ma-
KeTa  MaHWITYyJAQUOHHOro  pobora
U KOMIUIEKT METAUTMYECKUX KOHCTPYK-
TUBHBIX 3JIEMEHTOB 11 COOPKU MakeTa
Mo6misHoro po6ota. B coctaB Habopa
JOJDKHBEI BXOAUTH IPUBOZA Pa3IMuHOTO
TUIA: MOTOPHI C UHTEIPUPOBAHHBIM WJIH
BHEIIHUM [JaTYHKOM IIOJIOXKEHUS —
HE MEHee 2 INT., CEPBONpPHBOJ OOIb-
moi — He MeHee 4 IIT., CEpPBOIPUBO],
MaJiblid — He MeHee 2 IIT., IPUBOJ C BO3-
MOXKHOCTBIO YIPaBI€HUS B IIaroBOM
pexuMe — He MeHee 2 mrT. B cocTaB
Habopa [OJDKHEI BXOAUTH JIJIEMEHTH
IU1s COOpKU BaKyyMHOTI'O 3aXBara: BaKy-
yMHas IIPHCOCKA — He MeHee 1 T,
3JIEKTPOMarHUTHBIN KilanaH — He MeHee
1 1mT., BaKyyMHEIH HAacoc — HE MEHee
1 mr. B cocrap Habopa momKHA BXO-
IUTH 3JeMEeHTHas 6a3a 11 POTOTUIIHU-
poBaHus: 1ara A 6ecraeqHoro mpo-
TOTUIIUPOBAHHUS, KOMIUIEKT IIPOBOJAOB
Pa3jIUYHOro THNA ¥ JIMHBI, KOMIIEKT
PE3UCTOPOB, KOMILIEKT CBETOAHOMOB,
CEMUCETMEHTHBIH UHAUKATOP, TUCIIIEH
JKK-Tuma, KHOIKM — HE MEHee 5 IIT.,
IOTEHLIMIOMETPE! — HE MeHee 3 1IT., UH-
dpakpacHelif JaTYuK — HE MeHee 3 IT.,

JIBTPa3ByKOBOM [aT4WK — HE MeEHee

INT., JaTYUK TEMIIEPATyphl — HE MEHee
|l mT., JaTYUK OCBEHICHHOCTH — HE Me-
Hee 1 mT., Momynb Bluetooth — He Me-
Hee 1 mT., Mmoxyns UK-ipuemMHuka — He
menee 1 wr., Monyns MK-niepenatunka
B BUJIE€ KHOIIOYHOTO ITyJIbTa yHpaBile-
HUA — 1 IOT., aKKyMYJISITOp — HE MEHee
1 miT., 3apAHOE yCTPOMCTBO — HE MEHEE
1 mT. B coctaB Habopa HODKEH BXO-
IUTh MYJBTUIOATUYUK U1 H3MEPEHHA
TEMIIEpaTyphl U BIAXXHOCTH OKpYXalo-
mei cpensl — He MeHee 1 mT. MynbTH-
JATYUK JOJDKEH 0071aaaTh BCTPOEHHBIM
MUKpPOKOHTpOJUIEpOM  (TaKkToBasg 4a-
CTOTa — He MeHee 16 1I, IIHHA JIaH-
HBEIX — He MeHee 8 K6aiit), untepdeii-
caMu JUIS TOJAKIIOUEHHUS K BHEIIHHUM
ycTpoiicTBaM: LHM(POBEIE H aHAJOro-
BEIE MOpTHI, 1-wire TTL, pasbeM THIa
RJ. B cocras Habopa J0JDKEH BXOAUTH
KOMIUIEKT yHMBEPCAIBHBEIX BBIYHCIIH-
TEIBHBIX MOJMYJIEH, IIpeACTaBIAIOIMX
co6oit 6a30ByI0 [Ty, IUIATY pacliupe-
HUS JUIL CETEBOTO B3aUMOJEHUCTBHS
U IUIaTy [OAKIIIOYEHUs  CHIIOBOM
Harpysku. Bxomsmpie B  KOMIUIEKT
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yCTpoHCTBa JNOJDKHEI 00J1agarh OJHO-
BPEMEHHON KOHCTPYKTUBHOMH, 3JIEKTPH-
YECKOM, anmaparHod U NporpaMMHOM
COBMECTHUMOCTBIO ApYT ¢ Apyrom. bazo-
Basj IUIaTa YHHUBEPCAJIBHOI'O BBIYUCIIU-
TEJBPHOIO MOAYJS MOJDKHA IIpEICTaB-
JATh cOOOM IpOrpaMMHpPYEMBIH KOH-
Tposuiep B cpene Arduino IDE unu ana-
JOTUYHBIX CBOOOJHO pacIpocTpaHse-
MBIX cpefax paspaboTku. basosas
wIaTta AOJDKHA 00JaiaTh BCTPOSCHHBIMU
uHTepdeiicaMi  JUIs  [OAKIIOYEHHUS
UGPOBLIX M AHAIOTOBEIX YCTPOICTB,
BCTPOGHHBIMU HHTepdeiicamu USB,
UART, I2C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnata pacmmpenus
JoJDKHa ofecrednBaTh BO3MOXKHOCTH
MOAKJIIOYEHUS] YHUBEPCAJIBHOTO BBIUHC-
JIATESILHOrO MOAYJSA K CETH MOCpes-
ctBoM uHtepdeiica Ethernet. ata
pacmMpeHus JOJDKHA ob6ilajare IOp-
TaMH BBOJA-BBIBOJA JIJIS ITOAKIFOYCHHS
OUOPOBEIX M aHAIOTOBBIX YCTPOHCTB,
uHTepdeiic SPI 1 BOZMOKHOCTBIO MOJ-
KJIIOUEHUs] BHEIIHEH KapTel IaMsTH.
Ilnara pacimpenus ISl TOAKIFOYEHHUS]
CUJIOBOM Harpy3Ku IOJDKHa oOecredu-
BaTbh BO3MOXXHOCTBH IIPSAMOro ITOAKIIIO-
YeHHs BHEIUHEH CHJIOBOM HAarpysKki,
a TaKxKe pC?’WCMOﬁ HarpysKH Io-
CPEICTBOM uHTepdeiica. B co-
cTaB Habopa IOJDKEH BXOAUTH IPOrpam-
MUPYEMBIH KOHTPOJLUIEp, 00eCeYrBaro-
LM BO3MOXKHOCTh OCYIIECTBIISATH pas-
paboTKy IIpOrpaMMHOI0 KOJa, UCIIOJIb-
3ysl HHG Meﬂlr\%pnﬁ cpen pa3paboTku

duino IDE u Mongoose OS 1 s13p1K0B
nporpammuposanusg C\C++, JavaScript.

porpaMMHpYEMBlif KOHTpOJUIep IOJI-
XeH 001aaTh opTaMu A1 IOAKITIOYe-
HUS IMQPOBBIX M aHAIOrOBBIX
YCTPOYCTB, BCTPOCHHBIMH NIPOTrpaMMU-
PYEMBIMH KHOTIKaM# U 3JIEKTPOMEXaHU-
YECKUMH MOMYJISIMH ISl OpraHU3aluu
CUCTEMBI PYYHOTO YIIpaBjI€HUs, BCTPO-
€HHBIMM HPOrPaMMHPYEMBIMU CBETO-
IHOJaMH JUI MHIUKALUU pabodero pe-
XKMMa, BCTPOCHHBIMHM _MHTepdercamu
USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B co-
cTaB Habopa JIOJDKEH BXOJUTH MOJIYJIb
TEXHUYECKOT0 3pEeHUs, IpPeICTaBIIsIO-
it coboit BEIYMCIUTENBHOE yCTpPOH-
CTBO CO BCTPOEHHBIM MHKPOIIPOLECCO-
poM (KOJI-BO SIIEp — HE MEHee 4 IIT., 4a-
crota sapa He MeHee 1,2 ITn, 0b6BeM
O3V — He meHee 512 MO, 06beM BCTpo-
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€HHOM IaMsATH — He MeHee 81 '0), unTe-
I'pUPOBaHHON KaMepoil (MakcuManbHOe
paspelneHne BUACONOTOKA, epeaaBae-
Moro 1o untepgericy USB — He MeHee
2592x1944 en.) U ONTHYECKOH cHCTe-
MOA. Moaynb TEXHHUYECKOTO 3PEHHS
IOOJDKEH 00JIafaTh COBMECTHMOCTBIO
C pa3IM4YHBIMH INPOrPAMMHUPYEMBIMU
KOHTpOJUIEpaMU € TMOMOIIBIO I/IHT%)-
%eﬁCOB — I-wire TTL, UART, I12C, SPI,

thernet. MoJIyJIb TEXHHYECKOTO 3pe-
HUS TOJDKEH 00ecIeuHBaTh BBIIIOJIHE-
HHE BCEX H3MEPEHHH U BBIYMCICHHH
IIOCPEACTBOM COOCTBEHHBIX BBIYHCIIH-
TEJIBHBIX BO3MOXKHOCTEH BCTPOEHHOIO
MEKpoIponeccopa. Moaysb TeXHHUYE-
CKOTO 3peHHs [0JDKeH 00JajaTh BO3-
MOXXHOCTBIO KOMMYHUKAIIUU C aHaJlo-
TMYHBIMU _ MOZAYJISIMH  IIOCPEACTBOM
IIMHEBI Ha 6a3e nocie10BaTeNbHOr0 UH-
Tepdeiica ¢ 1enplo JanpHeHIel nepe-
Jlaudl pe3yJIbTaTOB U3MEPEHUH I'PYIIIIE]
MOJyJIell Ha YIpaBILIOIIEe BHIYUCIIH-
TEJIBHOE YCTPOMCTBO, NOAKIIOUEHHOE
K JaHHO# muHe. Moy TEXHUYECKOro
3pEHHUs JIOJDKEH obecrnieunBaTh
HacTpONKU PEXKHUMOB paboTHI —
HAcCTPOMKY H3KCIO3UIluHU, OanaHca Oe-
JIOTO, IIBETOPA3HOCTHEIX COCTaBJISIO-
MYX, IUIOIMaay oOHapyXuBaeMoit 06-
" JaCTH U300paykeHus, OKpYTIOCTH OOHa-
pyxuBaeMOH 007acTH HN300paXKEHUS,
NOJIOXKEHHe OOHapyXuWBaeMbIX ofJia-
CTell OTHOCUTENIbHO Ipyr Apyra, mMa-
LIIUHHOE of0yueHue [IapaMeTpPoB
HEHpOHHBIX cerell M oOHapyX eHHs
00BEKTOB, %opMy U 3aKOJUpPOBAaHHEIE
3HA4eHUs OOHapy KHUBaeMBIX MapKepoOB
THIa Aruco, pasMephl OOHapy>KHBae-
MBIX OKpY)KHOCTEH, KBaJapaToB U Tpe-
YTOJIBHHUKOB, ITapaMeTPOB KOHTPACTHO-
CTH, pa3MepOB, KPUBU3HEI ¥ IOJIOKEHUS
pacrio3HaBaeMbIx JuHM. Habop mon-
XeH obecreunBaTh BO3MOXKHOCTB 6pa3-
paboTku Mojenr MOOMNBHOIO poboTa,
ynpasisiemoii B FPV-pexume nocpen-
CTBOM IIPOrpaMMHOTO oOOecredeHus
JUTS TIEPCOHAIBHOT'O KOMITIBIOTEPA U MO-
OUNBHBIX ycTpolictB Ha 6aze OC
Android mwu 10S, oOecnieunBarOmero
BO3MOXXHOCTb yIpaBjieHUS MOOHUITEHEIM
poGOTOM U BCTPOSHHBIM MAHUITYJISITO-
POM TIOCPEACTBOM TIpaduiecKoro HH-
Tepdeiica, BuntoUaromuM B cebst Habop
KHOTIOK M IIepeKioyaresiei, I)KONCTHUK,
o0ylacTh I  OTOOpaKEHUs BHUIEO.
Habop nomxen obecrieunBarh BO3MOXK-
HOCTh H3y4eHHs OCHOB pa3paboTKH
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1.3.4.

069a3013aTeJ11>-
HBIH KOHCTPYK-
TOp JJIA Tpak-
THKH OJIOUHOTrO
IpOrpaMMHpO-
BaHUS C KOM-
IUIEKTOM  JaT-
YHUKOB

IPOTPaMMHEIX Y aNIaPATHEIX KOMILIEK-
COB HH)XEHEPHBIX CHUCTEM, pelleHuit
B cepe "HHTepHeT Bemiei", a Takxke
pemieHuit B 00J1acTH POOOTOTEXHHKH,
HCKYCCTBEHHOTO MHTEJUIEKTa U MAalTiH-
Horo oOydeHud. B cocraB Habopa
JOJDKHO BXOAMTH MOCOOWE M0 H3yde-
HUIO OCHOB 3JIEKTPOHUKU U CXEMOTEX-
HUKHY, peleHuii B cpepe "MIHTEpHET Be-
mei", paspaboTKu U IPOTOTUIIHMPOBa-
HUI0O Mogenelt poboroB. B cocrtaB
Habopa JOJDKHO BXOJUTH Iocobue
10 U3yYEHHUIO OCHOB pa3paboTKH CH-
CTEM TEXHUYECKOro 3PEHHs U 3JIeMEeH-
TOB HCKYCCTBEHHOI'O UHTEIIeKTa

poboToTexHUUeckUit HAbOp NpeaHa3Ha-
YCH UL U3YYCHMs] OCHOB pOOOTOTEX-
HUKH, JeTanel, y3loB M MEXaHH3MOB,
HEOOXOIUMEIX I CO3JaHusi poboTo-
TEXHU4YECKMX ycTpoiictB. Habop mpen-
CTaBisieT cOo0OM KOMIUIEKT CTPYKTYp-
HBIX 3JIEMEHTOB, COCAUHUTENIbHBIX 3Jle-
MEHTOB H 3JIEKTPOTEXHUIECKUX KOMIIO-
HeHTOB. Habop mo3BONsET MpPOBOIUTH
9KCIIEPHUMEHTHl TI0 IIpeaMeTy (QH3HKa,
CO3/1aBaTh U IIPOrpaMMHpOBAaTh COOH-
paeMBle MOZIEIH, 13 KOMIIOHEHTOB, BXO-
ISIIKMX B €r0 cOCTas, paboune MOIEITH
MOOHIJIBHBIX M CTallHOHApHBIX PoOOTO-
TEXHHYECKUX YCTPOUCTB C aBTOMATH3U-
POBaHHBIM yIPaBJIECHUEM, B TOM HHCJIE
Ha KOJNECHOM U TIyCEHHYHOM XOy,
a TalKke KOHCTPYKUMM, OCHOBaHHBIX
Ha KCIIOJIb30BAHUMHU Pa3IMYHBIX BH/OB
nepefad (B TOM 4YMCIEe YePBSYHBIX
¥ 3y04aTeIX) a Takke pergaros. Berpo-
€HHBIC OECIPOBOJHBIE CETEBHIC perlle-
Hua (Wi-Fi u Bluetooth), Bo3aMoxHOCTE
HHTETpalyy ¢ OecIuiaTHEIM 00JIaYHEIM
IIO, = obecrnieuwBalOT BO3MOXKHOCTH
NPaKTHYECKOrO U3y4EHUs TEXHOJIOTHH
HHTEpHETA Belleil 1 0CHOB HCKYCCTBEH-
Horo wmHTeWIekTa. ObecneunBaercs
BO3MOXHOCTh OOBEIMHEHHUS HECKOJb-
KHUX po60TOB, COOpaHHEIX U3 MOAOOHBIX
HaOOpOB, B I'PYIIIIHI C CETEBRIM B3aHMO-
nercteueM. llpenycMotpena omnnuo-
HaJlbHasd BO3MOXHOCTh PpacIIUpEHUT
JOIOJIHUTENIbHEIMU KOMIIOHEHTaMH
(He BXOJIIUMU B CTaHAAPTHYIO KOM-
IUIEKTALMIO), TTIO3BOJIAIOIIAMH HU3ydJaTh
TEXHUYECKOE 3peHHe U IPOMBILLICH-
HYIO poOOTOTEXHUKY. IIpexycMoTpeHa
BO3MOXKHOCTH paboTH Habopa ¢ JOIT0JI-
HUTEJIbHBIMA OOJIaYHBIMH CEpBHUCaMU.
IIpemycMOTpeHsl MHHMMYM JBa IIpO-
IrpaMMHUpPYEMBIX KOHTpoJUiepa B IUIa-
CTUKOBEIX KOpIycaxX, IO3BOJISIOIIUX

IIT.
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1.3.5. Muxpockon
1udpoBoit

OZHOBPEMEHHO CO3AaBaThb [IBa Bapu-
aHTa poOOTOB pazIMYHOIO Ha3HAYCHUS,
HMEIONMX  BO3MOXHOCTH  paboThHl
KakK B [IOTOKOBOM pPE&XHMeE, TaK U aBTO-
HOMHO; IO3BOJISIIOIINX pealu30BaTh
ofyuyeHue INPOrpaMMHUPOBAHHUIO B He-
CKOJIBKHX cpelax pa3paboTku Ha pas-
JIMYHEIX s3hIKaxX (K IpUMEpY, B cpeaax
Mblock, Arduino E, Ha s3bIKax
Scratch, C, Python, micro Python). Kak
MUHUMYM OAHMH U3 KOHTPOJUIEPOB
MMEET BCTPOSHHYIO OIIEPAllMOHHYIO CH-
creMy, BctpoeHHble Wi-Fi u Bluetooth,
HOpT Ui HOIKIOYEHHs IIOCIeloBa-
TEIPHO  COEAUHAEMBIX  BHEMIHUX
ycrpoiictB (He MeHee 20 onHOBpe-
MEHHO IIOJKJIIOYaEMBIX YCTpPOHCTB).
Kak MUHUMYM OIMH U3 KOHTPOJIEPOB
UMEET BO3MOXXHOCTH OJHOBPEMEHHOM
3aMKcH HE MeHee
BOCBMH IpOTpaMM, C BO3MOXKHOCTBIO
NEPEKITIOYeHH Mexay HuMH. Kak mu-
HUMYM OJUH U3 KOHTpOJIJI%pOB HUMEET
moJiHouBeTHBIH auctuieit (IPS), mo3po-
JISIOINUY BBIBOJUTE TaHHBIE C JaTUYUKOB
B BUZe Tabiuil ¥ rpaduKoB, a TAKXKE CO-
3/1aBaTh BCTPOEHHEIE B KOHTPOJUIEP BU-
neourpsl. KommuecTBO CeHCOpOB U HC-
IOJIHATENIbHBIX YCTPOMCTB, BCTPOEH-
HBIX B OZIMH M3 KOHTPOJUIEPOB, — HE Mé-
Hee 10 mT. Ob1ee KOIMYECTBO dJIEMEH-
TOB B Habope He MeHee 400 1mIT., B TOM
YyCjie  IOJKIIOYaeMBIE  MOZIYJIH: —
Bluetooth Mmoxyns, — nBOIHOM HaTYMK
JIMHWY, — YJIbTPa3BYKOBOM JaT4uK pac-
CTOSIHUS, — JAaTYUK 1[BETa, — JAaTYUK Ka-
CaHusl dJieKTpoMexanndeckuit, — IR mo-
IyJ1b, — MOTOp ITOCTOSIHHOTO TOKa C pe-
IYyKTOpOM — He MeHee 2 IIT., — CepBO-
IpPUBOJA, — MyJbT JAUCTAHLMOHHOTO
ynpasinenust IR. Habop nomkeH OBITH
YKOMIUIEKTOBAH  aKKyMYJISTOPHBIMH
Oarapesmu. IIporpamMmmHoe obecrieue-
HUeE, UCIIOJIb3YEMOE AJIS IIPOrpaMMHpO-
BaHMA COOMpaeMBIX pOOOTOTEXHWYE-
CKUX MOJENEH M YCTPOMCTB, NOJDKHO
OBITH OCTYIIHO AJI1 O€CIUIaTHOTO CKa-
YUBaHU U3 CeTU VIHTEepHET U Mociey-
JOLLETO UCIIOJIB30BAHUS

TAIN MHKpockoma: OHOJOrm4ecKui.
Hacagka MuUKpocKomna: MOHOKYJIIpHasl.
Haznauyenue: naboparopHsiii. Metox
HCCIIeIOBaHUs: CBeTjIoe Imoje. Mare-
pHUal OIITUKH: OIITUYECKOE CTEKIIO. Y Be-
TTHYEeHHEe MUKPOCKOIIa, kpatT: 64 — 1280.
OKyJispsI: 16x. OOBEeKTUBH: 4X,
10x, 40xs (mommnpyXuHEHHEIH). Pe-

IIT. 64
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1.3.6. Ludposas na-
Ooparopus MO
9KOJIOTHH

BOJIbBEpHAs TrOJIOBKa: Ha TPH OOBEK-
TUBa. THUII MOACBETKU: 3€PKAJIO HIIU CBE-
TOOMOH. PacmonoxeHue IIOACBETKH:
BEPXHAS M HIDKHAS. MaTeEnan KOp-
myca: MeTaul. IIpeIMETHBI CTOJMK,
MM: 90. HcTounnk ITUTAHUL:
220 B/50 I'y. Yucno Meramnukceneii: 1

ofecrieyrBaeT NpoBeleHNe Yy4eOHOro
9KOJIOTHYECKOTO MOHUTOPUHIA UHCTPY-
MEHTaJIBHBIME MeTomamu. Habop mpu-
MEHSETCS] TpH H3YyYEHHH 3SKOJIOTHUH,
Ouosioruu, XMMHH, reorpadun U Npupo-
IOBEIEHUs, & TAKOKE IIJI1 HHIUBUAYaJb-
HBIX HCCIICIOBAHUS U IIPOCKTHOHN Aes-
TSIBHOCTH INKOJBHHAKOB. KoMriiekra-
uus: O6ecrpoBOIHON MyJBTUAATYMK IO
3KOJIOTMYECKOMY MOHUTOPHUHTY C BOCE-
MBIO BCTPOCHHBIMH JTaTYMKaMU; JaTIUK
HUTpPAT-HOHOB; JAT4YUK XJIOPUJI-HOHOB;
JaTauk pH ¢ guana3oHOM H3MEpeHHs
He yxe 4yeM oT 0 go 14 pH; maruux
BJI&XXHOCTH C IHAIa30HOM H3MEpPEHU
ot 0 no 100 mpoueHTOB; HaT4MK OCBE-
MIEHHOCTH C IMala30HOM U3MEepEHUs He
yxe dem oT 0 mo 180000 nk; maTyuk
TEMIIepaTypsl C JAUAIIa30HOM H3Mepe-
HUs HE yKe uem oT -20 no +140 C; nar-
YUK 3JIEKTPOIPOBOAMMOCTH C Juara3o-
HaMU U3MEpeHUs He yxke 4yeM oT 0 1o
200 MxCwm; ot 0 1o 2000 MxCwm; ot O o
20000 MkCwm; paTduk TeMIlepaTypbl
OKpYXKAaloIIeH Cpepl ¢ AUArla30HOM K3-
MEpeHus He yxe deM ot -20 po +50 C.
OtnenpHBIE AaTYUKA U MYJbTHAAT-
YUKH: JAaTYUK 3BYKa ¢ QyHKIUEH MHTE-
TPUPOBaHUS C JHUANIA30HOM H3MEPECHHI
yacToT He MeHee ueM oT 50 I'm mo

k['11; JgaTyuk BIAXXHOCTH ITOYBEI
C IMAaIa30HOM HM3MEpPEHHs He yKe 4eM
oT 0 1o 50 mpouEHTOB; JaTYUK OKHCH
yriiepoaa ¢ AUana3oHOM H3MEPEHHs He
yxe geM ot 0 o 1000 ppm. MynbTu-
JATYUK OTNITHYECKOM IIIOTHOCTH U MYT-
HOCTH CO BCTPOCHHBIMH JaTYMKaMH:
JIATYMK ONITUYECKOH INIOTHOCTH 470 HM
¢ Iuana3zoHoM usmepeHus ot 0 no 2 D;
JaT4YHUK OIITHYECKOH INIOTHOCTH 525 HM
¢ Auanaso”om usMepenus ot 0 1o 2 D;
JaTYHK ONTHYECKOH MIOTHOCTH 630 HM
¢ auanasoHom usMepeHus ot 0 no 2 D;
JAaTYNK MYTHOCTH PacTBOpPOB C Ayara-
30HOM u3MepeHust ot 0 go 200 NTU.
AKCECCXH. bpl: kKabenr USB coemuHu-
TeJbHBIH (2 IIT. ); 3apsiIHOE YCTPOUCTEO
¢ kxabenem miniUSB USB; aganrep
Bluetooth 4.1 Low Energy; cTep)xeHb
IJIsI 3aKpeIUIEHHs JaTYNKOB B IITaTHBE.

ImT.
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Kpatkoe pyKoBOACTBO MO 3KCILTyara-
nuu 1udposoit jaboparopuu. I[Ipo-
rpaMmHoe obecrieueHrne. Mertoauye-
CcKue pekoMeHpanud, He meHee 20 pa-
6ot. Ynakoska. Hanuuue pycckos3bly-
HOTO caifTa MOANEpXKKU, HAIWYNE BU-

IEOPOJIUKOB
1.3.7. LludpoBas na- obecrequBaeT IIpoBeleHHE HCCIEI0Ba~ IIT. 32
OopaTopusi IO HUS [0 PYHKIIMOHUPOBAHHUIO YeIOBEYUe-
Ebnsnonomn ckoro opranusma. Kommnexrauus: 6ec-
OpOQUIBHEI  IPOBOJHON MYJIBTHAATYUK IO (PH3HO-
YDPOBEHB) JIOTUK C TIATBIO BCTPOEHHBIMH JaT4H-

KaMM: [aT4uK apTepUaJbHOrO JaBJe-
HuA (ot 0 10 250 MM pT. CT.); HaT4MK
myJbca C JOHAlla30HOM H3MEpPEHHs
He yxe gem ot 30 go 200 yu/MuH.; nat-
YUK TEMIIEPATYphI Tela ¢ JUara3oHOM
I/I3M686HI/I$I HE yXe uyeM oT +25 10
+40 C;, JpgaTydKk 4YacTOTHl JBIXaHHS
C IMama30HOM HM3MEPEHHUs HE yXKe 4eM
ot 0 1o 100 uxI0B/MUH.; AATYUK YCKO-
CHHS C TIOKA3aTEIIMHU +2 g,+4 g;+8 g,
TIENIbHEIE YCTpOMCTBa: NaTduk I
C IMana30HOM U3MEpPEHHUS HE yXKe 4eM
oT — 300 1o +300 MB); natuuk cumomep
C IUana30HOM HU3MEPECHUS HE yKe UYeM
oT 0 1040 H; natdyuk OCBEIEHHOCTH
C IMAMa30HOM HU3MEPEHHUS He yXKe 4YeM
or 0 xgo 180000 nk. Axceccyapsl: Ka-
6ens USB coeMHNUTENBHBIH; 3apsaHoe
ycTpoiictBo ¢ kabenem miniUSB, USB;
agantep Bluetooth 4.1 Low Energy.
KpaTkoe pyKoBOACTBO IO 3KCILTyaTa-
i  nudposoit ynabopatopun. IIpo-
rpaMMHoe obecrieueHne. Mertonuue-
CKHE pEeKOMeHIalud, He MeHee 20 pa-
60oT. Hamyue pyccKOSI3BIYHOrO calTa
IO JCPIKKH. Hamuue BHJICOPOJINKOB

2. HaumenoBanue HampasieHus: "OOopynoBanue ans o6rieoOpa3oBaTeib-
HBIX OpraHu3alluii, sIBJISIOMUXCSl MAJIOKOMIUIEKTHBIMU"

2.1.  Haumenopanwue pasgena: "EcTecTBeHHOHAYy4YHas HAIIPaBIEHHOCTD "

2.1.1. LudpoBas na- obecrieunBaeT BEITOJHEHHWE OKCIEPH-  IIT. 78
fopaTopusi IO MEHTOB [0 TeMaM Kypca ¢pusuku. Kom-
¢busuke (yde- IurekTanus: 6ecipoBOAHON MYyJIBTHIAT-
HUYECKas) YUK 10 ¢QU3NKE C HIECThIO BCTPOEH-

~ HBIMM JaT4yukaMu: LUpPOBOM HATUMK
TEeMIIepaTyphl C JUaIla30HOM H3Mepe-
HUs He yxxe ueM oT -20 no 120 C; nud-
pPOBOH JaTyuK abCOIOTHOTO AABJICHMS
C JIMAIla30HOM H3MEpEHHs HE YK€ 4eM
oT 0 no 500 xITa; maTyMK MarHUTHOTO
HOJISL ¢ AUANIa30HOM U3MEpEeHHUsSI He YxKe
yeM 0T -80 no 80 mTn; matymk Hamps-
XKEHUS ¢ JUaria3oHaMHd U3MepeHUus
He ye yeM oT -2 1o +2B; ot -5 no +5B;
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2.1.2. Tudposas na-

6opaTopus 1O
XUMUHU (YYEHH-
qyecKast)

2.1.3. Iludposas na-

GopaTopus 1O
6uomorun
(yueHHUecKas)

otT -10 mo +10B; ot -15 go +15B; mart-
YHK TOKA HE y>Ke 4eM oT -1 no +1A; nat-
YHK aKCEeJIEpOMETp C NOKa3aTelsIMH
HE MeHee 4deM: 2 g; +4 g; +£8 g, Ort-
nenpHele ycTpoiictBa: USB ocumio-
rpad He MeHee 2 kaHana, +/-10 B. Ak-
ceccyaprl: kabens USB coemuHUTEND-
HEIH, 3aB5[,IIHOG CTpOMCTBO C KabeyeM
miniUSB;  US Xuamep Bluetooth
4.1 Low Energy. KoncTpykrop mis
IIPOBEACHUS dKcIepuMeHTOB. KpaTkoe
PYKOBOJCTBO I10 3KCILTyaTallu un(%po-
BO# s1aboparopuu. IIporpamMmmHoe obec-
nedyeHne. Meroaudeckie peKOMeH]la-
und (40 paGor). Hamwume pycckosiserg-
HOI'0 caiiTa MOAJEPXKKH, HATIHYNE BU-
JICOPOJIKOB

obecrieynBaeT BBINOJHEHUE J1aboparop-
HBIX paboT 110 XMMHM Ha YpOKax B OC-
HOBHOM IIIKOJIE ¥ IIPOEKTHO-UCCIIENOBA-
TEINBCKOH NEATEBHOCTH YYalIUXCH.
KomMmmnexraiiug: OecripoBOJHOH MyJIb-
THIATYUK I10 XUMHH C TpEMsI BCTPOEH-
HBIMH JaTyukamy; garuuk pH ¢ nuamna-
30HOM M3MEpeHUs He yxe uyeM oT 0 1o
14 pH; mart4mk 351€KTPONPOBOAUMOCTH
¢ AUana3oHaMM U3MEpEeHUs He yxKe deM
oT 0 110 200 MxCwm; oT 0 10 2000 MKCMm;
ot 0 1o 20000 MxCM; HaTYNK TeMIepa-
TYPHI C IUANIa30HOM U3MEPEHHS HE YXKE
geM ot -20 mo +140C; oTnenpHbIE OAT-
YUKH: JaTYMK ONTUYECKOH IJIOTHOCTH
525 uM. Axkceccyapsl: xabenr USB co-
€IVIHUTEJILHEBIN; 3apsAIHOE YCTPOHCTBO
¢ kabeneMm miniUEB; USg IXﬂanTep
Bluetooth 4.1 Low Energy. Kpatkoe py-
KOBOJCTBO IO 3KCIUTyaTaluu Iudpo-
Boli naboparopuu. HaGop saGopatop-
HO# ocHacTkd. IIporpamMMmHoe obecre-
YeHHe. MeToauuecKue peKOMEHTalliu
He menee 40 pabor. Hanuuwe pyccko-
A3BIYHOIO caliTa NOAAEpXKH, HaIHIne
BUICOPOJIMKOB

obecrieunBaeT BEITOIHEHHE J1ab0paTop-
HBIX paboT Ha ypokax 10 GHOJIOrHH
B OCHOBHOI1 IIKOJIE ¥ NIPOEKTHO-HCCIIE-
JOBAaTENbCKOM  HEATEIbHOCTH  yua-
muxcs. Kommnexranus: 6ecripoBoaHoi
MYJBTHAATYHK II0 OHOJIOTHH C IISITHIO
BCTPOCHHBIMH  OaT4MKaMH; JaT4ukK
BJI2XXHOCTU C AMANa30HOM H3MEPEHHA
0 — 100 mpoieHTOB; OATYNK OCBEIIECH-
HOCTU C JMara3oHOM H3MepeHHusd
He yxe yeM oT 0 go 180000 nk; maTymk
pH ¢ nuana3oHOM u3MepeHHs HE yxKe
yeM oT 0 1o 14 pH; nar4yux temmepa-
TYPHI C JUAMTA30HOM H3MEPEHHS HE YXKE

IIT.

IIT.

78

78
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2.2.
2.2.1.

2.22.

HaumenoBanue paszpena: "KommsiorepHoe o6opynoBanue”

yeM oT -20 go +140C; naTuuk Temmepa-
Typsl OKpY>Kalolleld cpeasl ¢ Iuamaso-
HOM HM3MEPEHHs He yxKe ueM oT -20 1o
+40C. Akceccyapsl: 3apsgHOe YCTpOH-
cTBO ¢ kabeneM miniUSB; USg Apan-
tep Bluetooth 4.1 Low Energy. Kpar-
KO€ pPYKOBOACTBO IIO 3KCIUIyaTaluu
mudpoBoit nmaGoparopun. Lludposas
BUJIEOKaMepa ¢ METAJUIMYECKUM IITATH-
BOM, paspemenue He mesee 0,3 Mnukc.
IIporpammHuoe obecrieuenue. Metoau-
YyecKue pexoMeHauuu He meHee 30 pa-
60T1. YrakoBka. Hamuuue pyccKos3ed-
HOTO caiiTa NOAAEpP)XKH, HaTM4Ue BU-
JIEOPOJIUKOB

M®Y (npuH- THI YCTpOMCTBa: MHOTO(DYHKIIHOHAIE-
Tep, _ CKaHep, Hoe ycTpoiictBo (M®VY). IIBeTHOCTH

KOITHD)

HoyTt6yx

HeYaTH: 4epHo-0elast; TEXHOJIOTUs Iie-
4aTy: dneKTporpadudeckas (JlazepHas,
CBETOAMOIHAs ); pOpMar IeYaTu: He Me-
Hee A4. Tum cKaHMpOBaHUS: MPOTSIK-
HBIH/INTAHIETHEIH; BO3MOXXHOCTBH CKa-
HUpoBaHUs B popMaTax: He McHee A4.
Clé%coﬁ nogxkmouenus: LAN, Wi-Fi,

(popm-dakTop: HO¥T66YK; pasmep auaro-
HaJld: He MeHee 15.6 molMoB; paspe-
menue skpana: Full HD, Quad WIH
Ultra HD; o6muii 066eM yCTaHOBJIEH-
HOM OIEepaTUBHOM NaMATH: HE MEHee
8 I'baiiT, MakcuManpHBIA OOmMI OA-
JEepXUBaeMBblli 00beM OllepaTUBHOM Ma-
MATH: He MeHee 16 I'6aiiT; o6bpem SSD
HaKOIUTEIA: HE MEHEE 24}(5 I'6aiiT; Gec-
npoBoaHas cBaA3b: Wi-Fi. KomuuecTBo
BCTPOEHHEIX B Kopiryc noproB USB:
HE MeHee JIByX, U3 KOTODEIX He MeHee
ogHoro pomxHo 6wtk USB Bepcuu
He Hwxe 3.0. Pazpemenne Ba6-kaMepsl,
Mrmikcens: He MeHee 0.3; BeTpoeHHBIH
MUKpO(]OH; KJIaBHaTypa C pacKIagKoif
K Ma KHI_E)OBKOI‘& iaBum QWERTY/
I/IIIYIF()E . Tlomnmepxka CTaHIapTOB
6ecnipoBoHOM cBsizu: 802.11a/b/g/m/ac;
IIPOU3BOAUTEIHLHOCTD polieccopa
(3Hauenue mnokazarens "CPU Mark"
notectry "Laptop & Portable CPU
Perfomance" http://www.cpubench
mark.net/laptop.html): me menee 5000
€AUHHMI[; HaJIW4YhMe  MaHUIYJATOpa
MBIIIb B KOMIUIEKTE: Aa. Y CTaHOBIJIEH-
Has onepalioOHHas cucTeMa ¢ rpaguye-
CKHUM IIOJI30BaTENbCKUM HHTepdeii-
COM, CBEJIEHHS O KOTOPOM BKIIOYEHEI
B €IUHBIH peecTp POCCHUHCKUX IIpo-

IIT.

IIT.

39
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2.3.
2.3.1.

HaunmeHoBanue paznena: "JlononHutensHoe o6opygoBaHue”

YetrIpexoce-
BOM  y4eOHBIH
poboT- MaHH-
IIYJISTOp C MO-
IyJIHHBIMU
CMEHHBIMH
HacaJKaMH

IrpaMM Ui JJIEKTPOHHBIX BBIUUCIIH-
TEJIBHBIX MAIMH M 6a3 JaHHBIX; ycTa-
HOBJIEHHHIH I1aKeT OQHUCHOr0 Hpo-
rpaMMHOI0 00€cTedeHHs, COBMECTHU-~
MOI'0 ¢ YCTAaHOBJICHHOM OIlepaliOHHOMN
CHCTEMOH, CBEICHUSA O KOTOPOM BKIIIO-
YeHbl B €IUHBIA peecTp POCCHUHUCKUX
IIPOrpaMM IS AJIEKTPOHHBIX BEIUUCIIU-
TEJIPHBIX MAIIVH U 0a3 JaHHBIX

yu4eOHEIH poOOT-MaHHUITYJIATOP MIpeaHa-
3Ha4yeH Ul OCBOCHHs 00y4aloUIMMUCS
OCHOB pOOOTOTEXHHWKH, JIsI IIOArO-
TOBKM OOyUalonMXcsi K BHEAPCHHIO
U IIOCIEeAYIOMEMY HUCIIOJNB30BAHUIO PO-
00TOB_ B INPOMBILUIEHHOM IPOU3BOJI-
crBe. KonuuectBo oceit poboTa MaHuU-
myJiatopa — dyereipe. IlepeMemenue UH-
CTpyYMEHTa B INPOCTPAHCTBE IO TPEM
OCSIM JOJDKHO YIIPaBJIATHCS IIArOBBIMH
JIBUTATeJIMA. HanpsokeHHe NHUTaHUs
IIAaroBEIX nABUrarenieii He Oojee 12 B.
CepBojBUTaTENs YETBEPTOIt OCH IOJI-
XeH obecrieunBaTh IOBOPOT HHCTPY-
MeHTa. YToJ MOBOPOTa MaHUIYJATOpa
Ha OCHOBAaHUM BOKPYI' BEPTHKAIIbHOM
ocu He meHee 180 rpaxycos. s onpe-
JEJICHUs TIOJIOKEHUS MAaHHUITYJISITOpa
IIpY IIOBOPOTE BOKPYI BEPTHKAIBHOM
OCH JIOJDKEH UCITIOJIB30BATHCS SHKOIEP.
Yrosn noBopoTa 3aAHEro IJIe4a MaHHITy-
aaropa He MeHee 90 rpaxycoB. YTrom
IIOBOpOTA NEPEHETO MIIeYa MAHUITYJIS-
Topa He MeHee 100 rpamycos. s
OIpEeNEIeHUs MONOXKEHHUS  3aJHEro
U MEpEHEro IUIed MaHUILyJIaTopa A0JI-
XKEH HCIONIB30BATECS TUPOCKOI. YTIoi
OBOpOTa IO YETBEPTOH OCH HEe MeHee
180 rpanmycoB. [{oikHa OBITE BO3MOX-
HOCTh OCHAIllCHWs CMEHHBIMHM Hacaj-
KaMH (HanmpuMep, Jep)KaTellb KapaH-
Jama wi  ¢uioMacTepa, IIPUCOCKA
C CEepBOJBHIATENIEM, MEXaHMIECKOE 3a-
XBaTHOE YCTPOHCTBO C CEPBOJIBHMIATE-
JIEM, YCTPOHCTBO JJIs JIa3€pHOM IpaBU-
POBKH WM ycTpoiictBo 1uig 3D-me-
yaTH). MHHUMAaJIbHAsA KOMILIEKTALUs
CMEHHBEIMH HacajxaMH: ITHeBMaTHhye-
ckuif 3axBar (TIpUCOCKA), MEXaHHUYe-
CKMI 3axXBaT, HacaJKa IEp)KaTeib i
KapaHJama/Mapkepa/pydyky, Hacajka
TIEPEXOAHUK UL KPETIICHUs COBMECTH-
MBIX KOHCTPYKTMBHEIX JETaJCH U KOH-
CTPYKLIMH, Hacajgka Ja3epHOH IpaBu-

OBKH, Hacanka 3D-neuarn (mis pa-
gOTBI ¢ wiactukoM PLA ¢ nuameTrpom
HUTH 1,75 MM). JlosbkeH OBITH OCHAIEH

ImT.
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CEPBOIPUBOJOM ISl THEBMAaTUYECKOTO
¥ MEXaHWYECKOTr0 3aXBaToB, 00ecIeun-
BaIOII[M BpallleHUE 3aXBAYEHHOT0 00b-
€KTa BO BpeMs MEepeMEIICHHS, IIOBOPOT
nepeMernaeMoro o0beKTa BOKPYTr Bep-
THKaIpHOM och. g oOecnedeHus
(GYHKIMOHUPOBaHMS [THEBMATHYECKOI'O
3aXBaTa JOJDKEH OBITh OCHAIIEH BCTPO-
€HHOH B KOPIIyC MaHUIIYJISITOpa IIOM-
noit. JlojpkHa OBITH BO3MOXKHOCTD IOJI-
KJIIOUEHHUA JOTIOJTHUTENIbHBIX
YCTpOHCTB (HallpuMmep, TpaHCIOpTeEpa,
penbca Ui NEpEMELICHHs poboTa,
IIyJbTa YNOpaBJIEHUS TUNa IKOWUCTHUK,
KaMephl MAaIMHHOIO 3pEHUs, OMTHhYe-
CKOro JardyMka, MOAYJs OecnpoBon-
HOro pocrtymna). PoOoT-MaHMITyJIATOD
IOoJDKEH oOecreynBaTh IepeMelICHHe
Hacaikd B MPOCTPAHCTBE, aKTHBAIIKIO
HacaJlKW, BO3MOXHOCTh IIOJyYCHUS
CUTHAJIOB OT KaMephl U TaTYMKOB, BO3-
MOXXHOCTbh YTpaBi€HHUs AOMOJHUTEIE-
HBIMH ycTpoiicTBamu. Marepuan Kop-
nmyca — amoMuHui. [luamerp paboueit
30HB (6€e3 ydeTra HABECHOrO HHCTPY-
MEHTa U YeTBepTOi OCH) He MeHee
350 mm. Hurepdeiic nogxmoyeHus — -
USB. JlomxeH UMETh BO3MOXXHOCTh aB-
TOHOMHOM pabGOTHI U BHELIHETO YIIpaB-
JICHUS. %ﬂﬂ BHEIIIHETO YIIPaBJICHHI
OOJDKEH OBITb IpeqyCMOTpPEH ITYJIBT,
[IOJKITI0YaeMEIi K poooty 1o Bluetooth.
YnpaBisiomuii  KOHTPOJUIEDP JIOJDKEH
OBITH coBMecTHM co cpenoi Arduino.
Yopassiomyil  KOHTPOJUIEP  COBME-
CTUM CO cpefoi NporpaMMHpPOBaHHsA
Scratch ¥ A3BIKOM IpOrpaMMHpPOBaHUA
C. HomkeH o6ecrieurBaTh IOBOPOT
IIO IEPBHIM TPEM OCSAM B 3aIaHHBIH
Yroja ¥ Ha 3aj@aHHbId yros, MOBOPOT
10 YETBEPTOH OCH Ha 3aJaHHBIH yToJ,
IBI)KEHUE B KoopauHatel X, Y, Z, me-
peMelieHne Ha 3aJaHHOE PacCTOSHHUE
o KoopauHaram X, Y, Z, nepemady
JaHHBEIX O TEKYIIEM IIOJIOXKEHUH YIJIOB,
nepenady JaHHBIX O TEKYIIHX KOOpIH-
HaTax HMHCTpyMeHTa. JloibkeH mojanep-
XKUBATH TEPEMEIICHHE B IEKApPTOBBIX
KOOpIMHATAX U yrjax [OBOpOTa OCEH,
C 3aJaHHOM CKOPOCTBIO U YCKOPEHHEM.
THITEI TEepeMEITeHH B TEKapTOBBIX KO-
OpIMHATAX: ABWXEHUE [0 TPACKTOPHH,
IOBVKEHUE II0 IPIMOR MEXAY IByMs
TOYKaMH, TepenphrUBaHie W3 TOYKH
H TOuKy (mepeHoc obbekTa). Kopiryc
JIOJDKEH OBITH B 3aIMUIIIEHHOM HCIIOIHE-
HHe (xiacca He Hike IP20)
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2.3.2.

Ob6pa3oBaTens-
HBIA Habop 1o
MEXaHHKE, Me-
XaTpPOHHUKE

u pobororex-
HHKE

Habop 0JDKeH OBITh peIHa3HAUEH IS
IIPOBEIEHUS yUeOHBIX 3aHATHIA O U3Y-
YEHHWIO OCHOB MEXAaTPOHUKU U poOOTO-
TEXHHUKH, IIPAKTHUECKOr0 NMPHUMEHEHUS
6a30BBIX  OJIEMEHTOB  3JIEKTPOHHKH
U CXEMOTEXHUKH, a Takxe Hambosee
pacrnpoCTpaHeHHON 3JIEMEHTHOH 6a3bl
Y OCHOBHBIX TEXHHYECKUX pEIICHUM,
IIPUMEHSAEMBIX IIpH IPOEKTUPOBAHUN
Y IPOTOTUIMPOBAHUM PA3INYHBIX HH-
KEHEPHBIX, KHOEpHETHUECKUX U BCTPa-
HBaeMEIX cuUCTeM. B coctaB Habopa
JOJDKHEl BXOAWTh KOMIUIEKTYIOIIUE
U yCTpoiicTBa, obnafaiolpe KOHCTPYK-
THBHOH, 3JIEKTPUYECKOM, ammapaTHOH
H IIPOTrPaMMHOM COBMECTUMOCTEIO APYT
¢ gpyroMm. B cocraB Habopa [10oJDKeH
BXOJUTh KOMIUIEKT KOHCTPYKTUBHBIX
3JIEMEHTOB M3 MeTajlIa JUIs COOPKH Ma-
KeTa  MaHMIIYJLILMOHHOrO  pobota
¥ KOMILIEKT METAUIMYECKUX KOHCTPYK-
THUBHBIX 3JIEMEHTOB [UIsl cOOpKU MakeTa
mMobuipHOro pobdora. B cocraB HaGopa
JOJDKHEI BXOAWUTE IIPUBOJA PA3IUYHOIO
THII4: MOTOPEI C UHTErPUPOBAHHEIM HUJTA
BHEIIIHMM JATYUKOM IIOJIOKEHHSI — HE
MeHee 2 1IT., CepBOIIPHUBOJ GOJIBIIOl —
He MeHee 4 IIT., CEpBOIPUBOJ MaJIBIH —
He MeHee 2 INT., IPUBOJ C BO3MOXHO-
CTBIO YNIPABJICHUS B IIAarOBOM PEIKUME —
He MeHee 2 mT. B cocraB Habopa
OOJDKHEI  BXOIUTh JJIEMEHTH IS
c6OpKH BaKyyMHOToO 3axBara: BaKyyM-
Hast IpHUCOCKa — HE MeHee 1 mIT., JJeK-
TPOMarHWTHBIA KJIallaH — He MeHee
1 mrT., BaKyyMHBIli Hacoc — HEe MeHee
1 wr. B coctaB Habopa HOKHA BXO-
JUITH 3JIEMEHTHas 6a3a i1 IPOTOTUITH-
poBaHuUs: IUIaTa 111 OecraeqHoro mpo-
TOTHMIIMPOBAHHUSA, KOMILUIEKT IIPOBOJOB
PasIM4YHOr0 THUNA U AJUHBEL, KOMIUIEKT
PE3HCTOPOB, KOMIUIEKT CBETOIHOJIOB,
CEMHCETMEHTHBIN MHIUKATOD, AUCILIEH
XK-Tuna, KHOIIKH — HE MeHee 5 InT.,
NOTEHLIMOMETPEI — HE MeHee 3 IIT., UH-
¢pakpacHbIi 1aTYHK — HE MeHee 3 INT.,

JITPa3ByKOBOI [aT4UK — HE MEHee

IIT., JaTYHK TEMIIEpaTyphl — HE MEHEe
] WIT., JATYUK OCBEIIECHHOCTHU — HE Me-
Hee 1 mT., Moxgyne Bluetooth — He Mme-
Hee 1 mrt., Moxyns UK-ipueMHuKa — He
MeHee 1 mt., Monyns MK-nepenatunka
B BUJE KHOIIOYHOI'O ITyJbTa yIpaBiie-
HUA — 1 IUT., aKKyMyJIATOp — HE MEHee
1 1IT., 3apsiAHOE YCTPOKUCTBO — HE MEHEE
1 mt. B cocraB Habopa HOJDKEH BXO-
JUTh MYJBTHIATUNK IS H3MepeHUs

mT.

39
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TEMIIEpaTypbl U BIaXXHOCTH OKpYyXKaro-
me# cpenbl — He MeHee 1 mT. MyneTH-
IaTYMK JOJDKEH 00J1aiaTh BCTPOEHHBIM
MHKPOKOHTPOJUIEPOM  (TaKkTOBasi 4a-
CTOTa — He MeHee 16 1, ITHHA JIaH-
HBIX — He MeHee 8 K6aiiT), unrepdeii-
caMHM A IMOJAKIIOYEHHS K BHEITHHM
ycTpoiicTBaM: LHGPOBEIE M aHAJIOIrO-
Bbl€ NOpTHI, 1-wire TTL, pa3eeM THna
RJ. B cocraB Habopa JOJDKEH BXOIUTD
KOMIUIEKT YHMBEPCAIBHBIX BBIYHCIIH-
TEJbHBEIX MOXyJIeH, IMpeACTaBISIONINX
coboit 6a30BYIO ILJIaTy, IUIATY pacIHpe-
HHA Ul CETEBOro B3aUMOAEWCTBHUS
U [UIaTy NOAXIIIOYEHHs CHJIOBOM
Harpyskd. Bxojsmue B KOMILIEKT
YCTpOMCTBA NOJDKHBI 06yafaTh OJHO-
BPEMEHHO} KOHCTPYKTHBHOM, 3JIEKTpPH-
YEeCKOH, amnmapaTHOH W NpOrpaMMHO
COBMECTUMOCTBIO APYT ¢ Apyrom. baso-
Bas IIJaTa YHHUBEPCAIBHOI'O BBIYHCITU-
TEJIBHOTO MOXYJId [IOJDKHA TIPENICTaB-
JATh COOOH IpOrpaMMHpYEMEINl KOH-
Tposutep B cpenie Arduino IDE uiu ana-
JIOTUYHEIX CBOOOAHO paclpocTpaHse-
MEIX cpemax paspabotku. baszopas
IU1aTa JOJDKHA 00J1alaTh BCTPOCHHBIMH
HHTepGeiicaMi I MOMKIIOYEHHS
U(POBEIX M aHAJIOTOBBIX YCTPOUCTB,
BCTPOEHHBIMU HHTepOeiicamu USB,
UART, I2C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilnata pacmmpeHus
JOJDKHa o6ecreunBarb BO3MOXHOCTB
MTOJKJIIOYEHHs] YHHUBEPCAJIBHOTO BEIYHC-
JIATENIBHOTO MOAYJISL K CETH IOCpen-
cTtBoM wuHTepdeiica Ethernet. aTta
paclliupeHus [OJDKHa obiajarh Iop-
TaMH BBOZA-BHIBOJIA JUIS TTOAKIIFOUEHHUS
IIMPPOBEIX H_AaHANOTOBEIX YCTpPOMCTB,
nHTepdeiic SPI 1 BO3MOXKHOCTRIO II0OJ-
KJIFOYEHHs. BHEIIHeHl KapThl IaMsTH.
Ilnata pacluMpeHus 17 NOAKIIOYEHHU
CHJIOBOM Harpysku JOJDKHA obecrnedu-
BaTh BO3MOJKHOCTH IIPSAMOTO IIOJKJIFO-
YEHWs BHEINHEH CHIIOBOH Harpysku,
a TaKxe peli)ynnpyemon HarpysKu IIo-
CPEACTBOM unTepdeiica. B co-
cTaB Habopa JI0JDKEH BXOUTh IPOrpaM-
MHPYEMBIH KOHTPOJUIEP, 00eCIeYHBaro-
MM BO3MOXKHOCTH OCYIIECTBJISTE pas-
paboTKy MporpaMMHOr0 KOja, UCIIOJh-
3ys I/IHCI}) MEHTapuil cpen pa3zpaboTKu
Arduino IDE u Mongoose OS u s35IK0B
nporpammuposans C\C++, JavaScript.

porpaMMHUpYeMBI KOHTpOJUIEp JIOJI-
JKeH 00J1a1aThb TOPTaMH JUIs TOAKIIIOYe-
HUs IMQPOBEIX H  aHAJIOTOBHEIX
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YCTpOHICTB, BCTPOEHHBIMU IIPOTPaMMH-
PYEMBIMH KHOIIKaMH ¥ JIEKTpOMEXaHH-
YECKUMHU MOAYJISIMH IS OpraHu3aluu
CHCTEMBI PYYHOrO YIPaBJIEHUs, BCTPO-
€HHBIMU IIpOrPaMMHUPYEMBIMH CBETO-
JUOJaMu IJIA UHAWKAUUU pabouero pe-
XKHMMa, BCTPOCHHBIMH HHTepdericaMu
USB, USART, I2C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B co-
cTaB Habopa JOKEH BXOAUTH MOIYJIb
TEXHUYECKOI'O 3pEHUs], NPEeACTaBIAIO-
IIHi co6oit BEIYUCIUTENILHOE YCTpOii-
CTBO CO BCTPOEHHBIM MUKPOIIPOLIECCO-
poM (KoJi-BO siiep — He MeHee 4 mIT., ya-
cToTa sapa He MeHee 1,2 I'Tn, 06BeM
O3V — ne meree 512 M6, 06beM BCTpo-
€HHOI maMsATH — He MeHee 8I'0), uHTe-
IPUPOBAHHON KaMepoil (MakCUMalbHOE
paspelieHie BUAEONOTOKA, IepeaBac-
Moro 1o untepdeiicy USB — He MeHee
2592x1944 en.) u onTHYECKO# cucTe-
MOH. Moaysnp TEeXHUYECKOro 3peHus
JNOJDKEH 005agarb COBMECTHMOCTBIO
C pa3MYHBIMU IIPOrPaMMUPYEMBIMU
KOHTPOJUIEpaMU C TTOMOIIBIO I/IHTG}P-
%eﬁCOB — I-wire TTL, UART, 12C, SPI,

thernet. Momysnp TexHHYecKOro 3pe-
HHUS JOJDKEH oOecredyuBaTh BHIIOJHE-
HHAE BCEX WU3MEPEHHN W BBIUUCICHUU
IIOCPEACTBOM COOCTBEHHBEIX BBEIYHCIIH-
TEJIBHEIX BO3MOJYKHOCTEH BCTPOEHHOI'O
MHKpoIIpolieccopa. Momynb TexHuue-
CKOTO 3peHHus JIoJDkeH objanarh BO3-
MOXXHOCTBIO KOMMYHHUKAIlUM C aHaJIo-
TMYHBIMU _ MOAYJSIMH  IIOCPEICTBOM
ImIMHEI Ha 6a3e [10CceI0BaTeIbHOrO HH-
Tepdeiica ¢ LENb0 fabHEHEH nepe-
Ja4i Pe3yJbTaTOB U3MEPEHMH IPYIINEI
MOJyJICH Ha YIpaBJIAIOIIee BHIYHCIIH-
TEJIBHOE YCTPOMCTBO, ITOJIKIIIOYEHHOE
K JaHHO# nuHe. Moy b TEXHUYECKOro
3peHus JOJDKEH obecrieunBaTh
HaCTpOUKH peXUMOB paboTHl —
HaCTpOMKy 3KcIo3unuu, Oananca Oe-
JIOro, IBETOPa3HOCTHBIX COCTAaBJISIO-
IIKX, IUIOIIagu OOHapyXuUBaecMoM 06-
JacTH U300pakeHus, OKpyIJIocTH 0OHa-
pyxuBaeMoH obnactu u306paxKeHus,
IOJIOKEHHE OOHapyXXHUBaeMbIX 00Ja-
CTell OTHOCHUTENBHO ApPYr HApyra, Ma-
IIUHHOE ofydeHue [1apamMeTpoB
HEHpOHHEIX ceTedl Uit OOHapyXeHUs
OOBEKTOB, (gopMy ¥ 3aKOAMPOBAHHEIE
3HaYeHUs] OOHAPYKUBAEMBIX MapKepoB
TUMA Aruco, pasMepsl oGHapyXuBae-
MBIX OKPY>KHOCTeH, KBaJpaToOB U Tpe-
YTOJIBHUKOB, NapaMeTpOB KOHTPACTHO-
CTH, pa3MepOB, KPUBU3HEI U IIOJI0XKEHHSI
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2.3.3.

O6Ea3013aTenb-
HBIH KOHCTpYK-
TOp Ui TIpaK-
THKYU OJIOUHOrO
IpOrpaMMHpO-
BaHUS C KOM-~
IIEKTOM  [aT-
YHKOB

pacro3HaBaeMbIX JUHMH. Habop [oi-
XeH obeclieunBaTh BO3BMOXHOCTH 6pa3-
paboTku Moaenu MOOHIBHOro poboTa,
ypaBisiemoir B FPV-pexxume nocpen-
CTBOM IIpOrpaMMHOIo obOecIlieyeHus
IUTsL IEPCOHAIBHOT0 KOMITBIOTEPA U MO-
OMNIBHBIX ycTpoicTB Ha ©Oaze OC
Android umu 10S, ofecrieunBaromero
BO3MOXKHOCTB YIPaBJICHUS MOOMIBHEIM
po60TOM M BCTPOECHHBIM MAaHHITYJISTO-
pOM_ TIOCPEACTBOM TIpadUYecKOro HH-
Tepdeiica, BRIIOYAONMM B cebst Habop
KHOIIOK U TepeKoyaresiei, IKoNHCTHK,
obmacte s OTOOpakeHHS BHJICO.
Habop nomxeHn obecrieunBaTh BO3MOX-
HOCTh H3y4YeHHS OCHOB pa3paboTKu
IIPOrpaMMHBIX ¥ aNliapaTHBIX KOMITJIEK-
COB HMHXEHEPHBIX CHCTEM, pELICHHI
B cthepe "HHTepHeT Beieit", a Takke
pemieHuii B o6nacTd poOOTOTEXHHUKH,
HCKYCCTBEHHOI'O UHTEJUIEKTa U MallliH-~
HOro ofbyuenus. B cocraB Habopa
JOJDKHO BXOZWTH IIOCOOME MO H3yde-
HHUIO OCHOB 3JICKTPOHHKH M CXEMOTEX-
HUKH, pemieHuit B chepe "MHTEpHET Be-
meit", pa3pabOTKU U IIPOTOTHUITHPOBA-
HUIO Mojeneit po6oToB. B coctam
Habopa [ODKHO BXOXUTH ITocoOue
10 U3YYEHHUIO OCHOB pa3paboTKH CH-
CTEM TEXHUYECKOTO 3pEHUS M 3JIeMEH-
TOB HCKYCCTBEHHOT'O HHTEJIIeKTa

poGoToTEXHUUECKHi HabOp MMpeaHa3Ha-
YeH JJI1 U3y4YeHUs] OCHOB pPOOOTOTEX-
HUKH, JeTaled, y3loB U MEXaHH3MOB,
HEOOXOMUMEBIX IS CO3/aHus poOoTo-
TEXHUYECKUX ycTpoiictB. Habop npen-
CTaBiigeT cOOOM KOMIUIEKT CTPYKTYp-
HBIX DJIEMEHTOB, COSIUHHUTEIBHEIX 3JIe-
MEHTOB U JIEKTPOTEXHUYECKUX KOMIIO-
HeHToB. Habop moO3BOJISET NPOBOIUTH
SKCIIEPIMEHTH II0 IIpeaMeTy (Hu3HKa,
CO3/laBaTh U IPOTPaMMHUpPOBATE COOH-
paeMBIe MOAEIH, 13 KOMIIOHEHTOB, BXO-
JAIIKMX B €r0 COCTaB, pabodme MOJeNd
MOOWJIBHBIX M CTalldOHAPHEIX poOOTO-
TEXHUYECKUX YCTPOHUCTB C aBTOMATU3H-
POBaHHEIM YIIPABIECHHEM, B TOM YHCJIE
Ha KOJECHOM M TYCEHHYHOM XOAy,
a TaloKe KOHCTPYKLIUM, OCHOBaHHEIX Ha
HCIOJIBb30BaHUH Pa3iIUYHBIX BHIOB ITe-
penad (B TOM 4YHUCIIE YEPBSIUHBIX U 3y0-
YaTHIX) 4 TaKoKe per9aroB. BecTpoeHHEBle
6ecrpoBOHEIE ceTeBBIC pernenus (Wi-
Fi u Bluetooth), Bo3aMOXXHOCTE HHTErpa-
i ¢ OecruiatHeM oOnauneiM I]O,
00ecreYnBalOT BO3MOXKHOCTh ITIPaKTH-
UECKOTO M3YYEHHs] TEXHONIOTHH HHTep-
HeTa BElleil U OCHOB MCKYCCTBEHHOI'O

IIT.

78
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uHTeIeKTa. O0ecreyrBaceTCss BO3MOXK-
HOCTh OOBEIUHEHUS HECKOJBKUX pobo-
TOB, COOpaHHBIX U3 MOJOOHKEIX HAOOPOB,
B I'PYTIIBL C CETEBBIM B3aUMOJIEHCTBHEM.
IIpexycMoTpeHa ONIUOHATBHAS BO3MOX-
HOCTb PACIIMPEHHs JIONOJHHUTEIbHBIMU
KOMIIOHEHTaMH (He BXOIAILIMMH B CTaH-
JApTHYIO KOMILIEKTAIMIO), II03BOJIIIO-
IMMA H3y4yaTh TEXHUYECKOE 3pEeHHE
Y [IPOMBILIUICHHYIO POOOTOTEXHUKY.
IIpexycmMorpeHa BO3MOXHOCTE PabOTHI
Habopa ¢ JONOJHUTENEHBIMH 00JTAYHBIMU
cepucamu. IIpemycMOTpeHs MUHHMYM
JlBa IIPOrpaMMHpPYEMBIX KOHTpoJUIepa
B IUJACTHKOBBIX KOpITycaX, I103BOJISIO-
IMIMX OZHOBPEMEHHO CO3/1aBaTh 2 Bapu-
aHTa poOOTOB pA3YHOIO Ha3HAYEHH,
UMEIOIIMX BO3MOXHOCTH paboThl Kak
B [IOTOKOBOM pPEXHME, TaK ¥ aBTOHOMHO;
MO3BOJLIOIIMX peaM30BaTh OOydYEHHE
[IPOrpaMMHUPOBAaHHIO B HECKOJIBKHX Cpe-
Jax paspaboTKH Ha PasiIMYHBIX A3BIKAX
K npuMepy, B cperax Mblock, Arduino

, Ha s13bIKax Scratch, C, Python, micro
Python). Kax MUHUMYyM OIMH W3 KOH-
TPOJUIEPOB MMEET BCTPOEHHYIO OIepalH-
0 CHCTEMY, BCTPOCHHBIE i-Fi
1 Bluetooth, mopT ms moaxmoueHus ro-
CJIEZIOBATENBHO COSUHSAEMBIX BHEIIHHX
ycTpoiicTB (He MeHee 20 OTHOBPEMEHHO
NOAKITIOYaeMEBIX ycTpoiicts). Kak MumHu-
MYM OJ(H U3 KOHTpPOJUIEPOB MMEET BO3-
MOXKHOCTb  OIHOBPEMEHHOM  3alycCH
HE MEHEEe BOCEMH IIPOTPaMM, C BO3MOX-
HOCTBIO TIEPEKIIOUEHHUSI MEXTY HHMHL
Kax mMyHUMYM OIuH U3 KOHTPOJLIEPOB
HUMEET TIOMHONBETHBIM IHCIUICH (H?S),
TIO3BOJISIOLIMIA BBEIBOAWUTH JAHHEIE C JaT-
YMKOB B BHAE TaOimu W TIpadukos,
aTalkKe CO3[aBaTh BCTPOEHHBIE B KOH-
TPOJUIEp BUAEOUIPhl. KOMaecTBo ceHco-
POB U HCHOJHUTENBHBIX YCTPOMCTB,
BCTPOEHHEIX B OJIMH U3 KOHTPOJUIEPOB, —

He MeHee 10 mrr, O01mee KOJIMUeCcTBO dJIe--

MeHTOB B Habope He Menee 400 111T., B ToM
qyciie  TOAKITIOYaeMble  MOIYJIH: —
Bluetooth momyss, — aBoiHOIM maTUUK JIH-
HHH, — YJIBTPa3BYKOBOH JIaTUUK PaccTosi-
HUs, — IaT4YMK I[BETa, — JATIYHK KacaHUsA
anexTpoMexaHuueckuil, — IR mMoxysms, —
MOTOP IIOCTOSIHHOT'O TOKa C PEyKTOPOM —
He MEHee 2 IIT., — CEPBOIPUBOJ, — IIYJIET
aucTaduponHoro ynpasieHus IR. HaGop
JIOJDKEH OBITh YKOMILIEKTOBAH aKKyMYyJIsi-
T%pHBIMI/I Oarapesmu. IIporpammHoOe
obecnieyeHne, HCIIONB3YeMOE UL IpOo-
TPaMMHPOBaHKS COOUPAEMBbIX poboTO-
TEXHUYECKUX MOJENel M yCTpOUCTB,
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2.3.4. Muxpockon
UG poBoit

2.3.5. Iudposas na-
6oparopusi 1O
5KOJIOTHH

JOJDKHO OBITH OOCTYIIHO Ui Oecrart-
HOr0 CKauMBaHUS U3 ceTu HHTEepHeT
U IIOCIEAYIOMIETO MCIIOJIb30BaHUs

TN ~ MHUKPOCKOMA:  OHOJIOTMYECKUii.
Hacanka Mukpockoria: MOHOKYJISpHAs.
Haznauenue: j1abopaTopHbiii. Meron uc-
CIIEIOBAHUA: CBETJIOe Iojie. Marepuain
OIITHKY: ONTHYECKOE CTEKJIO. YBelH4e-
HHE anlé%ocxona, kpat: 64 — 1280. Oxky-
JUIPBI: 16x. O0bexTHBEL: 4%, 10X, 40Xs
(mommpy>xuHEHHEIH). PeBonbBepHast ro-
JIOBKa: Ha Tpu OOBeKTHBa. Tum mnop-
CBETKH: 3epKaJlo WM CBeTOAMo. Pacro-
JIOXKEHUE TTOJICBETKH: BEPXHSS M HIKHSIS.
Marepuan xopmyca: metaul. Ilpenmer-
HEII cToyTuK, MM: 90. ICTOYHUK MTUTaHK:
220 B/50 T'1. Yucno Meranukceseii: 1

obecrieunBacT MpOBEACHHE Y4eOHOro
3KOJIOTMYECKOT0O MOHUTOPHMHIA HHCTPY-
MEHTALHEIMH MeToamu. Habop mpume-
HSIETCA IIPY U3YyUYEHUU 3KOJIOTHH, OMoJIo-
TWH, XUMHH, reorpaduu U IpHpoIoBeIe-
HIISL, @ TAKKe JUIs NHIUBUIYabHEIX UC-
CJIENIOBAHUS W IIPOCKTHOM NIESATEIEHOCTH
HIKOJNBHUKOB. Komrutekraius: Oecnpo-
BOJHOM MYJNBTUIATYMK IIO DKOJIOTHYe-
CKOMY MOHHUTOPHHIY C BOCEMBIO BCTPO-
€HHBIMH JlaTYMKaMH; JaT4dK HUTpar-
HOHOB; JaT4UK XJIOPHI-WOHOB; AAaT4YMK

H ¢ nuarnazonoM U3MEpPEHUs HE YXKe YeM
ot 0 0 14 pH; narymk BJaXHOCTH C JTHa-
nasoHoM u3MepeHus ot 0 1o 100 npouek-
TOB; JATYUK OCBEIICHHOCTH C JHaraszo-
HOM M3MepeHus He yxe 4eM or 0 mo
180000 nx; maTyux TEMIlEparypsl ¢ Iua-
[Ta30HOM H3MEpPEHHs HeE yke 4eM ot -20
1o +140 C; maT4uK 31eKTpOIIPOBOIHAMO-
CTU ¢ OMara3OHaMH H3MEPEHHs HE YKe
yeM oT 0 mo 200 mxCwm; ot 0 mo 2000
MKCwm; ot 0 10 20000 MKéM; JIaTYHK TeM-
nepaTypel OKpy>Karomiel Cpenpl ¢ Iuarna-
30HOM HM3MEPEHUs HE YXE YEM
oT -20 mo +50 C. OtnenbHEIE HaTYHKHA
¥ MYJIbTH/IGTYMKHM: JIATIMK 3BYKa C QyHK-
UMEH MHTErPUPOBaHUs C JUAalia30HOM U3-
MEpEeHUs] 4acToT He MeHee YeM
oT 50 I'm mo 8 xl'II; JaTuMK BIKHOCTH
TTOYBHI C IMara3oHoOM HU3MEPEHUS
He yxe uyeM oT 0 mo 50 mponeHToB; nar-
YUK OKUCH YIJIEpoJia C T1ana3oHOM U3Me-

enust He yxe deM ot 0 go 1000 ppm.

YIBTAAATINK ONTHYECKOH IUIOTHOCTH
¥ MyTHOCTA €O BCTPOCHHBIMH JaT4h-
KaMH: JaTYMK ONTHYECKOM IUIOTHOCTH
470 HM ¢ [Uana3’oHOM U3MEpPEHUs
oT 0 10 2 D; maTumk onTHIecKo IUI0oTHO-
CTH 525 HM ¢ JHana3soHOM H3MEPEHUS

IaT.
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2.3.6. Iludposas na-
6opatopust 1O
W3HOJIOTUI
IpOdUIBHBIH
YPOBEHbB)

3aMecTHTeJIb MUHUCTpPA —
HaYaJIbHUK YIIPABJICHUS
o611ero oOpa3zoBaHuUs

oT 0 10 2 D; 1aT4ynK OIITHYECKOH IIJIOTHO-
cTd 630 HM C AMana3QHOM H3MEPEHHs
ot 0 1o 2 D; naT4ux MyTHOCTH pacTBOPOB
c_auanazoHoM u3Mepenus oT 0 mo 200
NTU. AKceccgapm: kabens USB coenu-
HUTEJIBHBIA (2 IIT.); 3apsiiHOE YCTpOM-
cTBO ¢ kaberem miniUSB USB; agantep
Bluetooth 4.1 Low Energy; crepixeHb uist
3aKpeIUieHus AaT9MKOoB B mTatyse. Kpar-
KO€ PYKOBOZCTBO I10 BKCHJTﬂaTaI_II/II/I -
poBOM  J1aboparopum. porpaMMHOE
obecrnieueHue. MeTroauueckie peKOMeH-
naiyy, He MeHee 20 paboT. YmakoBKa.
Hamumne pycckosizpiuHOro cafita moz-
JEPIKKHU, HUTMIHE BUIEOPOIIMKOB

ofecrieuMBaeT IMPOBEICHHE HCCIIEIOBa-
HIS 10 QYHKIMOHMPOBAHUIO YeJIOBEYe-
ckoro opraHusma. Kommexranus: Gec-
IIPOBOAHOM MYMBTUAATYUK IO (PUBUOIIO-
T'HH C IIITBIO BCTPOEHHBIMH JaTYUKAMHU:
JaTyvK  apTepUalIbHOrO  JaBJICHUs
(0...250 MM pT. CT.); HaT4uK ImmyJbca
C IUAara3oHOM HM3MEPEHMS HE Y)KE€ YeEM
ot 30 mo 200 ya/MuH.; DaTYUK TEMIIEpa-
TYypel Tena € JUAna30HOM W3MEPEHHUS
HE yxe ueM ot +25 no +40 C; qaTtavk 4ya-
CTOTBI JBIXaHMs C JWAlla30HOM H3Mepe-
HUs He yxe 4eM oT 0 10 100 tukiIoB/MuH. ;
JaTINK YCKOPEHUS C [TOKa3aTesiMu +2 g;
+4 g; + I&" NEJIPHBIE YCTPOWCTBA: AaT-
UKk O C IMana3oHOM U3MEpPEHUs
He yxke ueM ot — 300 go +300 MB); nar-
YUK CWIOMEp € JUANa30HOM HU3MEPEHH
He yxxe ueM ot 0 0 40 H; marumk ocBe-
II[EHHOCTH C AUala30HOM HU3MEpPEHMs He
yxe yeM ot 0 1o 180000 sik. Akceccyapei:
xabenb USB coeMHUTENRHEIN; 3apsyTHOe
ycrpoiictBo ¢ kaberrem miniUSB, USB;
amanrep Bluetooth 4.1 Low Energy.
Kparkoe pykoBOACTBO IO SKCILTyaTallMu
mu¢posort ytaboparopuu. [IporpamMmuoe
obecnieuenre. MeToauueckie peKOMEH-
natmy, He MeHee 20 pabot. Hamraie pyc-
CKOSI3BIYHOIO caifTa mojuiepxku. Hamm-
Ylie BUJIEOPOJINKOB

IIT. 39
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