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OG6 oTKpbITHH LEHTPOB « TouKa pocta»

VBaxcaemble pyKOBOAUTEIH!

Bo ucnonserne pacnopsokenus IIpasurenscra Xabaposckoro Kpas or 23 ne-
kabpst 2020 r. Ne 1372-prt "O KoHuenuuu (MEPONPUSITHAX) MO CO3JAHHIO U ¢GyHKLHO-
HUPOBaHHUIO B 00LIc00Pa30BATENbHBIX OPraHU3alUsX, PAaCMOIOKCHHBIX B CeJICKOM
MECTHOCTH M MaJIBIX Iopojiax, LEHTPOB 00pa30BaHys €CTECTBEHHO-HAYYHON 1 TEXHOJIO-
ruyeckoii HanpasinenHocteii "Touka pocra" B pamMkax denepanbaoro npoekra "Cope-
MEHHAs mKoja" HarmoHalbHOro npoekra "O6pasosanue” B 2021 — 2023 romax", co-
raamenusi Meskay MusucTepeTBoM npocserieHns Poccuiickoit @enepauun u [1pasu-
TeabcTBOM XaGapoBCKOro Kpas 0 NpeocTaBieHnu cybcuamit us genepaibHoro 01o1-
skeTa O1ouKery XabapoBCKOro Kpasi Ha peainsaluio deaepanbHoro npoekra "Cospe-
MEHHas LiKoja" HamupoHalIpHOro mpoekra "OOpa3oBaHue" B paMKaX rocyIapCTBEHHOH
nporpammbl Poceniickoit @enepanuu "Passurue obpasosanus” ot 27 nexadps 2021 r. Ne
073-09-2022-861 B 2022 roay na 6aze MBOY COIII Ne 5 r. Amypcka, MBOY COIIL Ne
3 noc. DabpdaH AMYPCKOro MYHMLHMIAJILHOIO paioHa OyayT OTKPBITBI LIEHTpa ecTe-
CTBEHHOHAYYHOI M TEXHOJIOrn4ecKoit Harpasaennocrei "Touka pocra'.

B pamkax noarotoBku K oTkpeithio ¢ 01.09.2022 roma HeHTPOB HEOOXOAMMO
IIPOBECTH TIPEIBAPUTEIbHBIH MOHUTOPHHI YCJIOBUH 10 HYHKIHOHUPOBAHUIO LICHTPOB, a
MMEHHO OmpeJieieHne YueOHbIX KaOUHETOB ¢ y4eToM 000pya0BaHuUs, CPEACTB 00yue-
Hust U Bocruranus uis ocHamenus: (Lludposas naboparopust no ¢usuke (yyeHude-
ckasl), XuMun (yueHudeckas), Ouosoruu (ydeHndeckas); oOpa3oBaTeabHbIA HabOp 1s
M3yYEHHS! MHOTOKOMIIOHEHTHBIX POOOTOTEXHUYECKUX CHCTEM M MAaHHITYJISIUOHHBIX
pOGOTOB, 10 MEXaHUKE, MEXaTPOHUKE U POOOTOTEXHUKE, J1JIs IPAKTHKH OJIOYHOTO IPO-
rpaMMHUPOBAHKS C KOMIUIGKTOM JaTYMKOB; YETHIPEXOCEBOH yueOHBIA poOOT- MaHHMITY-
JIATOP ¢ MOJLY/IbHBIMU CMEHHBIMI HACaJKaMM) U NPeIBapUTEIbHOE 3aKpeIUieHHE neja-
roros, Kotopbie 0y 1yt padorars Ha 6ase nentpa «Touka pocra» ¢ 01.09.2022 roja.

[Tpunoskenue: Ha 22 11 B 1 9K3.

HavanpHuK ynpasieHus 00pa3oBaHus, H.E.Cunenkosa
MOJIOZIEYKHOM MMOJIMTUKH U CIIOpTa

Jlésuna Mapuna Anexcanaposta, 8(42142)99819
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MHHHCTEPCTBO OBPA3OBAHUS 11 HAYKH
XabapoBckoro kpast '
(Muno6prayku XabapoBckoro xpas)

PACIIOPSKEHHE

09 o/ il oy A4

r. Xabaposck

5 npuodpeTeHUH 000pynOBaHUA, ;cl;cxommx MaTepHaloB, CpelcTB O0ydeHus
M BOCMHUTAHMA B PaMKaxX Peau3allu¥ MEPONPHATHH M0 CO3MAHUIO U QYHKIHOHH-
poBaHuio B 0011e00pa3oBaTe/IbHBIX OPraHU3aUHsX, PAaclONOKEHHBIX B CENBCKOH
MECTHOCTH M MalbIX IOpOJaX, LEHTPOB 0Opa3oBaHHs eCTECTBEHHOHAYYHOH
M TeXHOJOrn4eckoi HanpapieHHocTeill "Touka pocra" B pamkax (ezepalbHOTO
npoekta "CoBpemeHHas IKona" HalWOHANBHOTO mpoekTa - "OOGpasoBaHue”
B 2022 roxy v

Bo wucnonnenne pacniopsikenus IIpaButensctBa XabGapoBckoro kpas
ot 23 pexabps 2020 r. Ne 1372-pn "O koHuenuuy (MEpONpPUATHAX) 110 CO3aHHIO
1 (YHKLHOHHPOBaHUIO B 06111e00pa30BaTENbHEIX OPraHU3alHsIX, PacllOI0KEHHBIX
B CEJIBCKOH MECTHOCTH H MAalbIX I'Opojax, LEHTPOB 00pa3oBaHHs €CTECTBEHHO-
Hay4YHOH M TEXHOJIOrMYECKOH HampasineHHocTed "Touka pocta" B pamkax dene-
pansHoro npoekTa "CoBpeMeHHas IIKoja" HalMoHaNbHOro npoekra "OOpa3oba-
aue" B 2021 — 2023 rogax", cornaimenus Mexzay MHHHCTEPCTBOM NPOCBEIIEHHS
Pocculickoit ®epepanun U IlpaBurenscrsom Xa6aposcxoro Kpas O mpeaocTaBiie-
HuMHU cybcuauit u3 denepansHoro Oromxera 610 xeTy XabapoBckoro kpas Ha pea-
nM3auuo gegepanbHoro npoekra "CospeMeHHas MKoia" HallHOHAJIBHOTO MpoeKTa
"O6pa3oBadue" B paMKax rocylapCTBeHHOH mporpamMsl Poccuiickoit Penepannn
"Pa3Burue obpazopanus” ot 27 aexadbps 2021 r. Ne 073-09-2022-861:

1. YTBepauTh npuiaraeMele:

1) nepedens obopynoBaHUs, pacXOIHBIX MaTepHAIOB, CPEACTB 00y4YeHHs
¥ BOCNHTAHUA IS OCHAIIEHHS OJHOIO LIEHTPa eCTeCTBEHHOHAYYHOH H TEXHOJO-
THYECKOH HanpasiieHHocTel "Touka pocta” B 001ieo0pa3oBaTebHEIX OpraHu3a-
UUAX, PACOJIOKEHHEBIX B CEJILCKOH MECTHOCTH H MaJIbIX roponax kpas B 2022 ro-
ny (nanee — MHpacTpyKTypHbIH jucT, Lentp "Touka pocra');

2) nepedeHsp 00uIe00pa30BATENbHBIX OpraHM3alii — MoJydaTesjed KoM-
TJIEKTOB 000pyNOBaHKA, PACXONHEIX MAaTEPHANIOB, CPEACTB OOYYEHHA U BOCIHTE-
HMS JUIA OCHALlCHUs OJHOTO LEHTPA €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOH
HanpaslieHHocTel "Touka pocta" B o0meoOpa3zoBaTeNbHEIX OpraHu3alHsX, pac-
TOJIOKEHHBIX B CEJIbCKOH MECTHOCTH M MabIX Topofax Kpat B 2022 rogy (manee —
Ilepeuens nony4uareneii). :

2. VmpapjeHuI0 NpaBoBo# paboTEl M OpraHU3aHUH roCYNapCTBEHHBIX 3aKy-
ITOK COBMECTHO C YrpasjieHueM o0iero o6pa3oBaHHs OpPraHH30BaTh OCYIECTBIIE-
HHE 3aKyNOK 00OpYAOBaHHA, PACXOMHBIX MaTEpPHATOB, CPEJCTB O6yYeHHsS W BOC-
MUTaHHA C yueTOM RocTaBKH KaxaoMy Llentpy "Touka pocta" cornacho Ilepeunio

nony4areneit, MHQpacTpyKTypHOMY NHMCTY M TeXHUYECKHM XapaKTepHCTHKAM .
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060pyROBaHUsS B COOTBETCTBHH C METOIMYECKHMH PeKOMeHNaUusMu MuHucTep-
CTBa MpocBeleHds Poceutickoil Meaepauny, pacrnopskeHUEM MHHHCTEPCTBA 00-
pa3oBaHHA U Haykd Kpas oT 9 anpens 2015 r. "O6 opraHu3anuy 3aKynoK TOBapoB,
~pabor, yeayr s rocynapcmeHHHx HYXJl MHHHCTEPCTBa 00pa3oBaHus U HayKPI
Xabaposckoro kpas".
3. KoHTpoJIb 32 BBINOJIHEHHEM HacTOSLIETO PACIHOPAKEHHA BO3JIOKUTH Ha 3a-
MECTHTENs1 MHHUCTPA.

Munuctp B.I'. XeGuukosa




YTBEPXIEH

pacnopsbKeHHeM
MHHHCTEPCTBA
o}(zpasosalmx 4 HayKH
abapoBckoro kpas

orlin L 20221 Ne 449

[IEPEYEHD

0bopyn0BaHH, PACXONHBIX MATEPHATIOB, CPEICTB 06yUeHUS M BOCTIUTAHUS

JUTSL OCHAILIEHUS OJJTHOTO IIEHTPa €CTECTBEHHOHAYYHOH U TEeXHOJIOrHYecKoH

HanpasienHocTeH "Touka pocta" B 061me06pa3oBaTeNBHBIX OPraHU3aIIMAX,
PACITOJIOKEHHBIX B CeIbCKOH MECTHOCTH M MaJIbIX ropojax kpas B 2022 rogy

Enu- Konu-
Ne | HaumeHoBaHue KpaTkue npuMepHbie TEXHHYECKHE HHUILA Ye-
n/n | obopyoBaHus XapaKTepHUCTHKU u3Me-
CTBO
peHus
1 2 3 4 5

1. HawuMmenoBanue pazgena: "baszopas (o6s3arensHas 4actsb)"
1.1 HaumeHnosaHHe HanpabieHus: "EcTecTBeHHOHAYYHas HanpaBIeHHOCTD"

1.1.1. Lludposas na- obecrnedyuBaeT BBINOIHEHUE OKCIEpPH- ILUT 42
OopaTopus 110 MEHTOB IO TeMaM Kypca ¢pusuxu. Kom-
¢busuke (ydye- niexrauus: 6ecipOBOAHOH MYJIbTHAAT-
HHU4ecKas) 4yuk no ¢uspke ¢ 6-10 BCTPOSHHBIMU

JaTYyHKaMH: HHGPOBOH NAaTUMK TeMile-
paTyphl ¢ AUAla30HOM H3MEPEHHA HE
yxe yeM ot -20 no 120 C; nudposoit
OaT4iK abCOMOTHOrO JaBlIEHHUs C AUa-
[Ia30HOM H3MEpPEHHs He YyXe 4eM OT
0 no 500 kIla; maTYMK MarHUTHOTO TOJA
C IHMama3oOHOM H3MEPEHHUA HE YXKe 4eM
ot -80 go 80 MTn; gaTuMK HanpsHKeHUs
C IMana3oHaMM H3MEepeHUS He yxKe YyeM
or -2 no +2B; ot -5 no +5B; oT -10 mo
+10B; ot -15 no +15B; gat4yuK TOKa HE
yxe 4eM oT -1 no +1A; naT4yuk akcee-
POMETD C ITOKa3aTelsIMH He MEHee YeM:
+2 g; 4 g; 8 g. OraenbHble ycTpoil-
crBa: USB ocummiorpag He MeHee
2 xaHana, +/-10 B. Akceccyapsr: kabenb
USB  coeaunuTenbHbIH;  3apsagHoe
ycrpoicTBo ¢ kabenem miniUSB; USB
Anantep Bluetooth 4.1 Low Energy.
Koucrpymo}% U1 TIpOBEAEHHSI IKCIIe-
puMeHTOB. KpaTkoe pyKOBOJCTBO IO
akcrutyataudd nugposoit  naboparo-
pud. [Iporpammuoe obecnieuenue. Me-
Toauueckue pekomeHaauuu (40 pabor).
Hanuune pycckos3eiMHOro caira nof-
JEePHKKH, HATHYHEe BUAEOPONIHKOB
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1.1.2. Lludposas na-

Ooparopus 1o
xumun_(y4yeHu-
Yyeckas)

1.1.3. Llu¢posas na-

1.2

Ooparopusi 10
61ooruu
(yueHuueckas)

HanmeHosanue nanpasnenus: "Komneroteproe o6opynosaHue”

ofecrieunBaeT BBITONHEHHE naboparop-
HBIX paboT o XMMHH Ha ypoKax B OC-
HOBHOH HIKOJIe H NPOEKTHO-HCCJIEN0Ba-
TENBCKOH JEATEBHOCTH  YyYallHXcs.
Kommuiexrauus: Gecnposoaiioit Mys-
THAATYHK MO XUMHUH C 3-Ms BCTpOEH-
HBIMH JaTYHKaMH; natyuk pH ¢ guana-
30HOM H3MEPEHUA He yxe 4eM oT 0 mo
14 pH; naTuuk 351eKTPONpPOBOAUMOCTH
C [Hana3oHaMH H3MEpPEHHs He YXKe YeM
ot 0 10 200 MxCwm; ot 0 1o 2000 MrCwM;
ot 0 1o 20000 MxCm; maTamk TeMIIepa-
TYpPh! ¢ IMaTa30HOM U3MEPEHHUS He yxe
4eM ot -20 no +140 C; ornenpHsle naT-
YHKH: NATYHK ONTHUYECKOM INIOTHOCTH
525 uM. Akceccyapsl: kabenp USB co-
€AUHUTEIbHBINA; 3apalHOe YCTPOHCTBO
¢ kabenem miniUSB; USg 1Xuan'rep
Bluetooth 4.1 Low Energy. Kpatkoe py-
KOBOJICTBO [0 3KCIUTyaTalHH uU}po-
Boit nabopartopun. HaGop naGoparop-
HO# ocHactku. ITporpammuoe obecre-
qeHue. Meronuueckue pexoMeHIauuH
He MeHee 40 pabot. Hamnune pyccko-
A3BIHOTO cafTa NMOIAEP)KKH, HalH4ue
BHJIEOPOJIHUKOB

obecrieynBaeT BHITIONHEHHE T1aGopaTop-
HBIX paboT Ha ypokax mo GHOJOrHM
B OCHOBHOMH IIKOJIE H NPOEKTHO-HCCIIe-
AOBAaTE/IbCKOM  JEATENbHOCTH  yya-
mxcs. Komnnexranus: GecripoBogHoi
MYJABTHIATYHK IO OHONOTHH ¢ 5-10
BCTPOCHHBIMH  JaTYMKaMH; JAaT4YUK
BJI&XKHOCTH ¢ AMana3oHOM WU3MEpPEHHs
0 — 100%; paTt4uK OCBELIEHHOCTH
C 1Mana3oHOM M3MEPEHHS He YKe YeM
ot 0 no 180000 nx; natuuk pH ¢ nuamna-
30HOM H3MepeHHUs He yxe 4em oT 0 fo
14 pH; natauk teMneparypsl ¢ auana-
30HOM H3MEpEHHA He yxe 4eM oT -20 fj0
+140 C; natuuk TeMiepaTypsl OKpysKa-
IOLIeH Cpeibl C AUaNa3OHOM H3MEpPEHHA
He yxe uyeM ot -20 o +40 C. Akceccy-
apsl: BaBH}IHOE: YCTpOICTBO C kabenem
miniUSB; USB ‘Axanrep Bluetooth 4.1
Low Energy. Kpatkoe pyKoBoACTBO 10
dKCIUlyaTalud UudpoBod maabGoparo-
pun. Hudposas Buneokamepa ¢ Metai-
JIMYECKHM INTaTHBOM, pa3pelleHHe HE
menee 0,3 Mmuxc. ITporpammuoe o6ec-
ne4yeHue. MeTtoguyeckue peKoMeHAa-
nuy He Menee 30 pabor. Ynakoska.
Hanuuwe pycckosispiuHoro caiita mon-
HNEePKKH, HATHYHE BHAEOPOIIMKOB
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1.2.1.

to

2.1,
2.1.1.

M®VY  (npuH- THI YCTPOHCTBA: MHOIO(QYHKIHOHANB- LT

Tep, CKaHep, Hoe ycrpoictBo (M®VY). LiserHocTb

KOIIUp) neyaT: 4epHo-Oenas; TEXHOJIOIHA mne-
YyaTH: dJieKTporpaguyeckas (JazepHad,
cBeTOAMOAHAs); PopMaT meyaTH: He Me-
Hee A4. Tun CKaHMpPOBaHHSA: IPOTIK-
HBIH/ITaHIIETHRIA; BO3MOXHOCThL CKa-
HUPOBaHUA B popmarax: He MeHee A4,
Crnocod moaxmouenus: LAN, Wi-Fi,

USB
Hoytdyxk bopm-dakTop: HOYT?K; pasmep Auaro- IT
HaiM: He MeHee 15.6 nmiofiMoB; paspe-

menue 3xpana: Full HD, Quad WIN
Ultra HD; o6muii o6beM ycTaHOBIIEH-
HOH onepaTUBHOM NaMATH: HE MeHee
8 I'daiiT; MakcUMaILHBIA 0O mox-
nep:KuBaeMsblli 00beM onepaTHBHOM ma-
MATH: He MeHee 16 I'6aiiT; o6veM SSD
HaKOIIMTENIA: HE MEHee 24(3 ['6aiT; Gec-
npoBoaHasa cBa3b: Wi-Fi. Konugectso
BCTPOEHHBIX B Kopryc noptoB USB: He
MeHee 2, M3 KOTOpPbhIX He MeHee
1 nomwkno 65T USB Bepcuu He HHxe
3.0. PaspemeHnue B3O-kaMepel, Mnuk-
cenb: He MeHee 0.3; BeTpoeHHBIH MHK-
podoH; KIaBHaTypa C pacKIagKou
g Ma Kpﬁaomcoﬁ kraBum QWERTY/
HIDH}EE . Tlomnepxka CcTaHAapTOB
6ecnipoBoanoii casu: 802.11a/b/g/m/ac;
POU3BOJUTENHHOCTD npoueccopa
(3nauenue nokazarens "CPU Mark" no
recty ‘"Laptop & Portable CPU
Perfomance"  http://www.cpubenchm
ark.net/laptop.html?: He MeHee 5000
eIMHHL;  HallH4yHe  MaHUIyJIITOopa
MBIILb B KOMIUIEKTE: Ja. YCTaHOBJIEH-
Has OolepallHOHHAas cucTeMa ¢ rpaduye-
CKHM IOJIb30BaTEIBCKUM HHTepdeii-
COM, CBEAEHHMS O KOTOPOM BKJIIOYEHEI
B €IMHBIH peecTp POCCHHCKHX IIpo-
rpaMM  ZJid OJICKTPOHHBIX BBIYHCIIH-
TeNbHBIX MalldH U 6a3 JaHHBIX; ycTa-
HOBJICHHBIH IIaKeT OQUCHOro Ipo-
rpamMMHOro  obecredyeHus, COBMECTH-
MOTO C YCTaHOBJIEHHOH OIepanioHHOM
CHCTEMOH, CBEEHHS O KOTOPOM BKJIIO-
YeHBl B EJUHBIH peecTp POCCUHCKHX
NpOrpaMM JJIA 3JEKTPOHHBIX BEIMHCIIH-~
TEJbHBIX MallIMH U 6a3 JaHHBIX

HaumenoBanue HanpasjieHus: "JlononHuTtensHoe obopynoBanue”
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HanmenoBanue HanpasieHus: "TexHonornyeckas HalnpaBJieHHOCTh"

ObpasoBarens- 06pa3oBaTenbHEIi Habop HOMKEH ObITh LT
HbIM HAOOp I NpelHa3sHadYeH JUld U3ydeHHs poboTo-
M3YYEHHA MHO- TEXHMYECKHX TEXHOJIOTHH, OCHOB HH-
TOKOMIIOHEHT-  (OPMALMOHHBIX TEXHOJIOTHI ¥ TEXHO-

23
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HBIX  poDOTO- JOrui IIPOMBILITIEHHON _aBTOMaTH3a-
TEXHHYECKHX MM, a TAKXKE TEXHOJOIHH NpOTOTHIIH-
CHCTEM H Ma- goaaﬂuxnamumsuoro NIPOU3BOACTBA.
HHUILY AL HOH- cocTaB Habopa HOIDKHEI BXOIHTD

HBIX poboToB

KOMILIEKTYIOLIHE M YCTPOHCTBa, 0bIa-
Aalollie KOHCTPYKTHBHOM, annapaTHOH
H IPOrpaMMHOI COBMECTHMOCTBIO JpYT
¢ ApyroM. 1) KoMmiekr KOHCTpyKTHB-
HBIX 3JIEMEHTOB M3 METaJIa ¥ IJIaCTHKA
nns cOopku Momene MaHHITY ISLHOH-~
HBIX POOOTOB C YTIIOBO! KHHEMATHKOH,
IJIOCKOMapannepHoH  KUHEMaTHKOM,
Delta-kinemaruxoii. 2) Hurennexry-
JIBHBIA CEPBOMOJYJIb C MHTEIPUPOBaH-
HOH CHCTEMOH yNpaBlIeHHS — HE MeHee
7 wr. CepsoMOnyns JOMKeH obaanath
HHTETPHPOBAHHOW CUCTEMOI1 ymnpasie-
HUsl,  obecrneuuBalouleil  0bpaTHYIO
CBA3b HIH KOHTPOJb apaMeTPOB — HO-
JIOXKEHHE Bajla, CKOPOCTH BpAllEHHS,
Harpyska InpmuBoJa, a Takxe obecneyu-
Baromei BO3MOXHOCTb HOC/IEAOBATENb-
HOrO MOJK/ITIOYEHHA APYT C APYroM
H YIIpaBJIeHHs CEpPBOMOJIYJIAMH 110 HO-
CJIEIOBATENLHOMY IOy IYTIIEKCHOMY
4CHHXPOHHOMY HHTepdeicy. 3) PoGo-
TOTCXHHYECKHH KOHTposiep, IpeA-
CTaBJAOIIHA coboll  MomynbHOE
YCTPOHCTBO, BKIIOYarolee B ceba of-
HOIUTATHEIA MHKPOKOMIIBIOTED IUis BEI-
TIOJIHEHHS CJIOXKHEBIX BBIMHC/IHTENbHBIX
onepanuii, nepudepuilHslii KoHTpOI-
Jep A yrnpaBl€HHSs  BHEIIHHMH
YCTPOHCTBEMU M IIaTy pacUIMPEHHS
ibés HOJKTIOYEHHS BHELLHUX
ycrpoiictB. Moaynun poGoroTexHuue-
CKOrO KOHTpOJIepa JO/KHBI 06NanaTh
OJIHOBPEMEHHOH KOHCTPYKTHBHOM, arl-
NapaTHOH M nporpaMMHON COBMECTH-
MOCTBIO ZipyT ¢ ApyroM. PoGotorexHu-
YECKUH KOHTPOJIEP HOMKEH VOBIE-
TBOPATH TEXHHYECKHM XapaKTEePHCTH-
KaM: KON-BO s/iep BCTPOEHHOTO MHKpO-
KOMIIBIOTEpA — HE MeEHee 4, TaxkToBas
4acTora_sapa — He MeHee 1,2 ITw,
o6beM O3V — ne meHee 512 MG, Hamu-
uhe uHTepgeiicoB — SPI, 12C, '1-wire
TTL, UART, PWM, uudpossie — He
MeHee 16 IIT. ¥ aHaJIOTOBbIE [TOPTHI — He
MeHee 8 IUT. JUIs MOAKIIOYEHMs BHeHI-
HHUX YCTPOMCTB, BCTPOCHHBI MHKpO-
¢on, a Taxke WiFi uinu Bluetooth mns
KOMMYHHKAIIMH CO BHELIHHUMH YCTpOii-
crBaMH. PoboToTexHuueckuit KOHTpOI-
nep noinkeH obecriedHBaTe BO3IMOXK-
HOCTh IIPOrPaMMHPOBaHUS C IIOMOLIBIO
cpencts a3pikoB C/C++, Python u cBo-

OINHO  pacnpocTpaHseMOH  cpens!
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Arduino IDE, a Taxxe ynpasineHus Mo-
NeSMH  POBOTOTEXHHYECKHX  CHCTEM
¢ nomouibto cpensl ROS. 4) IMporpam-
MHpPYEMBIM KOHTpoOJUIEp — He MEHee
1 wrr. [lporpammupyeMblii KOHTpoILIEp
JOJIKEH NPEACTABIATE CO00M BEIYHCIH-
TENBHBIA MOIYNb, OONafaromuM Hudg-
POBBIMH IIOpTaMH — He MeHee 8 miT.
H aHAJOTOBLIMH IIOPTaMH — HE MeHee
16 wr., uatepdeiicamu UART, 12C,
SPI, TTL, a Takxe MoayneM 6ecopo-
BOIHOI1 cBa3u THNa Bluetooth unu WiFi
IV CO3aHMs _annapaTHO-IpOrpaMm-
HRIX pemleHnd M "yMHBIX/CMapt"-
— YCTPOHCTB Ul pa3paboTKH pemeHuit
"HHTepHeT Beuleit". SP) IInara pacumpe-
HHS NPOTPaMMHUPYEMOro KOHTpOJLIepa
— He MeHee | wr. ITnara pacumpenns
AomxHa obecnevyuBaTh BO3MOXHOCTE
NOJKTIOYEHHS YHUBEPCAIbHOTO BEIYHC-
JIMTENBHOIO0 MOAYNS K CETH Iocpen-
ctBoM HHTepdeinca Ethernet. ITnara
pacumiMpenus AoJbkHa obianath mop-
TaMH BBOJA — BBIBOJAA [UIs MOJKIIOYE-
HHA  UHGPOBBIX M aHAJOTOBBIX
YCTpOUCTB — He menee 40 wT., HHTEp-
teiic SPI 1 BO3SMOKHOCTBIO ITOAKIIOYE-
HHs BHEIUHEH KapThl naMmsatd. 6) Mo-
AYJb TEXHUYECKOTO 3pEeHus, IMpelcTaB-
nAowWui coboif ycrpoiictBo Ha 6ase
BEIYHCJIMTE/IBHOTO MHKPOKOHTpOJIIEpa
¥ HHTEIPUPOBAHHON KaMephl, obecre-
YHBAIOLIEE paclo3HaBaHHE [POCTEi-
IIMX H300paXkeHUH Ha MOAYJe 3a cyeT
COOCTBEHHEIX BBIYMCIHUTEIBHEIX BO3-
MOXHOCTeH — He MeHee 1 mt. Monyns
TEXHHYECKOIO 3peHUs HOJIKeH obecre-
YHBAaTh BO3MOXHOCTE KOMMYHMKALIHH
C aHAJIOTHYHBIMH MOIYNSIMH NOCpen-
CTBOM IIHMHBI Ha 0a3e MocienoBaTelNb-
HOTo HHTepdeiica ¢ LeNbI0 JanbHek-
uiel nepedayu pe3yabTaTOR H3MepeHu
rPYNIbI MOXYNEH Ha YIPaBISAIONIee BbI-
YHCIHTENIBHOE YCTPOMCTBO, NOAKIIO-
4YeHHOE K JaHHOH mmuHe. Moayis Tex-
HUYECKOI0 3PEHHUA NOJDKEH obecreywn-
BaThb  BO3MOXHOCTb  OCYIIECTBJIATH
HAaCTPOHKY MOy TEXHUYECKOro 3pe-
HHS — HACTPOHKY 3KCIO3HLHUH, OanaHca
Oenoro, LBETOPA3HOCTHBIX COCTABIISIO-
UIMX, IIOWand oOHapyxuBaeMmoii 00-
JIacTH H300paeHus, OKpPyTIoCTH 06Ha-
pyxuBaeMoi 00macTH H300pakeHus,
MoJjioxKeHHe OOHAapyXHBaeMbIX o0Ja-
CTeHl OTHOCHTENBHO Ipyr Apyra. Mo-
HYAb TEXHHYECKOro B3peHHA HOJDKEH
00€eCIIeYHBaTL BO3MOXKHOCTh HACTPOM-
KH Ha OJIHOBpeMeHHOe 00HapyKeHHe He
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MeHee 10 pa3ingHEIX OAMHOYHEBIX 005-
EKTOB B CeKTope 0630pa, TG0 He MeHee
5 COCTaBHBIX OGBEKTOB, COCTOAIHUX H3
He MeHee 3 pa3iuyHBIX rpadHYecKux
NPUMHTHBOB. MOJyAp TEXHHYECKOro
3peHUs [HOJIKeH 00JagaTh BCTPOEH-
HBIMH HHTepgeiicamn — USB, UART,
l-wire TTL, I2C, SPI mus KOMMYHHKa-
OUY CO BHEUWIHUMH IOAKIIIOYAEMBIMH
ycTpoictBamu. 7) B cocraB Habopa
AOJLKHBI BXOAHTDL UHPPOBEIE HHGOpMa-
LHOHHO-CEHCOPHbIE MOJLYJIH, IIPeJICTaB-
nsrouMe cobolf yerpoiictsa Ha Oase
NPOrpaMMHPYEMOT0 KOHTPOJLIEPA H H3-
MEpHTEIbHOro ayemeHTa. Iludposoit
MOZYJIb HOJDKEH 00/1anaTh BCTPOEHHBIM
MHKPOKOHTpOJIepoM  (TakToBas da-
croTa — He MeHee 16 MI'n, muHa gan-
HEIX — He MeHee 8 KOaiir), unrepdeii-
CaMH U1 NOAKJIIOYEHHS K BHEIUHHM
YCTPOUCTBaM: UHU(POBEIE H aHANIOro-
Bele NIOPThI, 1-wire TTL, pazseMm Tuna
RJ. L[ugspOBoﬁ MOJIYJIb JOJKeH obec-
NIeYHBATh BO3MOXXHOCTH KOMMYHHKa-
UUM C aHAJOTHYHBIMU MOAY/ISMH IIO-
CpencTBOM IIMHEI Ha 0ase mociemoBa-
TEIIBHOr0 MHTepdelica ¢ LeNblo Halb-
HEHIIeH epeliayn pe3ysibTaTOB H3Me-
PEHHH IPYIIE MOAYJIEH Ha YNIPABIsO-
miee  BBIYHCIIUTENBHOE YCTPONCTBO,
MOJK/IIOYEHHOS K AQHHOH MuHE. B co-
CTaB Habopa JOJKHO BXOIMTE: Lu(po-
BOH MOJ{yJIb TAKTOBOH KHONKH — HE Me-
Hee 3 WT., uMPOBOM MOAYNIE CBETONH-
ojta — He MeHee 3 wWT., UHGPOBOH Mo-
AYyTb KOHLEBOTO IIPEPLIBATENA — HE Me-
Hee 3 WT., UHPPOBOK MOMYJIb JaTUHKA
BeTa — He MeHee | wrT., nudpoBoii Mo-
ayns RGB cBetomsoma — He MeHee
1'wur. 8) B cocras HaGopa HOMKHEI BXO-
JUTb SJIEMEHTHI 11 COOPKH BaKyyM-
HOI'O 3axBara: BaKyyMHagd IIPUCOCKE
— He MeHee | WIT., 3JIeKTpOMAarHUTHEIN
KJIanaH — He MeHee | IIT., BaKyyMHBII
Hacoc — He MeHee | mr. 9) B cocras
Habopa NoIDKeH BXOAUTH YUEOHBIH KOM-
IJIEKT, BKIOYarowuid B cebs yyebHoe
nocoGie, Habop 6ubnuorex Tpexmep-
HBIX 3JIEMEHTOB IJIS [POTOTHIIKPOBa-
HUsl MOJeel MaHUMYJALUOHHBIX pO-
6oToB, a TaKxe nmporpaMMHoe obecre-
yeHHe Ui pabotel ¢ Habopom. Ilpo-
rpaMMHOe obecredeHHe NOKHO obec-
NeYuBaTh TPEXMEPHYIO BH3YalIH3aLUIO
MOZENIH MaHHIYJIALHOHHOTO poboTa
(c  yrmoBoH, IUIOCKONApasIensHOM
H JIe/IbTa-KHHEMATHKOI) B Iipoliecce pa-
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YeTpipexoce-
BOH  y4eOHEIi
poboT- MaHu-
IyJASTOp C MoO-
JIYJABHBIMU
CMEHHBIMH
Haca KaMu

00ThI, 0OeCrieunBaTh OCTPOGHHE TPO-
CTPaHCTBEHHOH TPaeKTOPHUH IBHKEHHUS
MCIOJHUTENIBHOIO MEXaHN3Ma MaH!ITy-
ASLHOHHOro po6oTa, BO3MOXKHOCTH 3a-
Jl@aHHs N10CIENOBATENbHOCTH TOYEK IS

HNPOXOXKACHHA YEPE3 HUX HCITOJTHHTECIIb-

HOIO MEXaHM3Ma MAaHUIYJISUHOHHOTO
pobora. IlporpammHoe obecnedenue
IOJKHO (GYHKIHOHHPOBATh, Kak B OT-
IeNBbHOCTH B BUJE Cpelbl MOAEHPOBa-
HUs, TaK U B pexXUMe MOHHUTOPHHra
B PEeaJbHOM BpeMeHH MpH MOAKIIoYe-
HHH MOJENH MAaHHIYJIATOpa Mocpen-
CTBOM POOOTOTEXHHYECKOIO KOHTPOJ-
nepa. [IporpamMMHoe obecneueHue
HOIKHO ofbecreynBaTh BO3MOXKHOCTH
HOCTPOEHHUA IpaUKOB, 3aJaHHBIX U Te-
KyLHX 0000IIEHHBIX KOOPAHHAT MaHH-
OyIsAQHOHHOro pobota, rpaduKoB 3Ha-
YEHHMH CKOpOCTeH U yCKOpeHus, rpadu-
KOB pacyeTHHEIX 3Ha4YeHHH HarpysKi.
[TporpamMMHOoe ofecneueHne NOJHKHO
NO3BOJIITH 3a/laBaTh IOCIIEJ0BATENb-
HOCTh TEpEABIKEHHH MaHUIIyNATOpa
[I0CPEICTBOM Habopa KOMaH[
B noqﬂo-rpa%mecxom uHTepdeiice.
YuyebHoe nocobue HOMKHO COAepxkaTh
MaTepHallbl Mo pa3paboTke Tpexmep-
HBIX Mojeneli MOOHNBEHBIX po6OTOB,
MaHHUILYJISSHHOHHBIX POGOTOB ¢ pasiuy-
HBIMH THIIaMH KHHeMaTHkH (yrjioBas
KHHeMaTHKa,  IUIOCKO-IapalieNbHast
KMHEMaTHKa, JeNnbTa-KHHEMATHKa,
SCARA wunu peryakHas KUHEMATHKa,
ruiatdopMa CTioapTa ¥ T.I1.), HHCTPYK-
[IHH 110 IPOEKTHPOBAHUIO pOOOTOB, HH-
CTPYKIMH H METOJAUKH OCYIIECTBICHUS
HH)XEHEPHBIX pacueroB HpPH NPOEKTH-
poBaHuH (pacyeTsl Harpy3KH U MOMeH-
TOB, pacyeT MOIIHOCTH NIPUBOJIOB, pac-
4eT NapaMeTpoB KHHEMAaTHKH M T.IL),
HHCTPYKLMH 10 pa3paboTke cHcTeM
yIpaBlIeHUs U NporpaMMHOro obecrie-
4YeHHs A YNpaBiieHUud poboTamu, HH-
CTPYKI[HH H METOAMKH IO pa3paboTke
CUCTEM YIIPaBIEHHUA C JIIEMEHTaMM HC-
KyCCTBEHHOI0 HHTEJUIEKTa W MaIllIHH-
HOTr'O O0yYeHU

y4eOHBIH po6OT-MaHUNYIATOP MpeaHa-
3Ha4eH U1 OCBOEHHS O0y4aloL[HMHCA
OCHOB DPOOOTOTEXHHKH, IJIA MOAro-
TOBKM OOy4aromuxcsi K BHEIPEHHIO
H NOCeAYIOIEMY HCIOIb30BaHUIO PO-
©0TOB_B NpOMBILUIEHHOM ITPOH3BOJ-
ctee. Konuvecrso oceit pobora MaHu-
nynaropa — 4deTsipe. [lepemerienne uH-
CTPYMEHTa B NPOCTPAaHCTBE IO TPEM
OCSIM JOJDKHO YIPaBJISTHCA MIArOBEIMH

oT
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ABHTATENIsIMH. HarpsoKkeHne NHTanns
LIaroBbIX ABUrartenei He Gosiee 12 B.
CepBonBuratens uerBepToli ocu noj-
KEH 00eCreunBaTs IIOBOPOT HHCTPY-
MEHTa. YToJI IOBOPOTa MaHMITyAATOPa
Ha OCHOBaHHH BOKPYI BepTHKAIbHOMN
ocu He MeHee 180 rpamycos. s onpe-
ACICHHA TOJIOXEHHsS — MaHHMYJATOpa
NpU TIOBOPOTE BOKPYT BEPTHKAILHOM
OCH JI0JDKEH HCIIONIB30BaThCA IHKOJED.
YTOJI I0BOPOTA 3aIHEro IUIeYa MAHHITY-
Jaropa He MeHee 90 rpanycos. Vron
II0BOPOTa NEPeHErO IIeya MaHUITy -
Topa He Menee 100 rpagycos. lns
ONpENC/ICHUA  TOJIOXKEHHA  3agHero
U NEpEJIHero Iuie4 MaHHUIyJIsTopa A0JI-
KEH HCTIOJIb30BATHCSA THPOCKOIN. Yron
NIOBOPOTA IO YETBEPTOii OCH HE MeHee
180 rpanmycos. JomkHa OBITE BO3MOX-
HOCTB OCHALEHMsS] CMEHHBIMH Hacaj-
KaMH (HampuMep, Iepxareib KapaH-
hama W QnomacTepa, NpPHCOCKA
C CepBOABHraTelieM, MeXaHHYECKoe 3a-
XBAaTHOE YCTPOHCTBO C CepBOJBHraTe-
JIeM, YCTPOUCTBO ISl JIa3epHOMN IpaBH-
POBKH MM ycTpoitictBo mia 3D-me-
4atv). MHHHMaNbHas KOMIUIEKTaLus
CMEHHBIMHM HacaZKaMH: ITHEeBMaTHUye-
CKHH 3axBaT (IpHCOCKA), MeXaHUde-
CKHH 3aXBaT, Hacagka [AepxaTenb Ui
KapaHjalla/MapKepa/pyyky,  Hacaaxa
NIEPEeXOHMK JUI1 KpEeIUIEHHs COBMECTH-
MBIX KOHCTPYKTHUBHBIX HeTajledl U KOH-
CTPYKIHH, HacaJKka Ja3epHOH IpaBu-
OBkH, Hacagxa 3D-nedatw (mis pa-
gorm ¢ macTukoM PLA ¢ nuamerpom
HuTH 1,75 MM). [loikeH GBITh OCHAIEH
CepBONPUBOAOM [l MHEBMATHYECKOrO
H MEXaHHY€eCKOIo 3aXBaToB, obecneyu-
BAIOLIHUM BpalleHHE 3aXBAYEHHOr0 065~
€KTa BO BPEMsl IIepEMELIEHHs], TIOBOPOT
nepemen@aeMoro o6beKTa BOKPYT Bep-
THUKaTbHOH ocH. [lna obecreyenns
GYHKIMOHUPOBAHHS TTHEBMATHYECKOTO
3axBara JIOMKeH ObITh OCHALIEH BCTPO-
CHHOH B KOPIYC MAaHHIYJSTOpa [OM-
noi. JlomkHa OBIT BO3MOXHOCTB MOJ-
KJIOYEHUS JOTOJIHUTEIBHBIX
YCTPOHCTB (HampuMep, TpaHCIOpTepa,
pensca Ui nepeMelleHHs  poboTa,
NyNnbTa YNpaBICHHS THNA MIPKOHCTHK,
KaMephl MALIMHHOIO 3PEHHs, ONTHYe-
CKOro JaT4MKa, MO?IISI 6ecnpoBop-
Horo nocryna). Pob6or-mMarunynsrop
nospxeH obecneyuBaTh NepeMEIeHHE
HacaJx{d B NPOCTPAHCTBE, aKTHBALHIO
Hacagky, BO3MOXXHOCTb ITONYyYEHHS
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OGpasosareip-
HBIH Habop Mo
MeXaHHKe, Me-
XaTpOHHKe

u pobortorex-
HUKE

CHTHAJIOB OT KaMephl U NaTYHKOB, BO3-
MOXHOCTh YNpaBIE€HHsA JONOIHUTENb-
HBIMHM YCTpoOiicTBamMH. Matepuan Kop-
nyca — amomuHui. [Juamerp pabouei
30HB! (0e3 ydera HABECHOI'O HHCTPY-
MEHTa M YETBepIOH OCH) He MeHee
350 MM. HHrepdeiic mnopxmoyeHus
— USB. [omkeH UMeTbh BO3MOXHOCTD
ABTOHOMHOH pabOThl U  BHELIHEro
ynpasiieHud. [l BHEMHEro ymnpasie-
HHS JOIDKeH OBITh TpeJyCMOTpEH
H¥HBT, HNoJKItoYaeMBld Kk poboty 1o
Bluetooth. Ynpasnsromuii koHTpOITE
JOKeH OBITH COBMECTHM CO CpefioH
Arduino. VYnpasssuonuii KOHTpoOJUIEP
COBMECTHM CO CpeJloi IporpaMMHpOBa-
Hus Scratch ¥ 935IKOM HporpaMMHpOBa-
uus C. Jlomken obecnednBaTh NOBOPOT
10 TIEPBBIM TPEM OCSIM B 3aiaHHEIH yroJ
U Ha 3aJ]aHHBIA YroJl, IOBOPOT ITO YeT-
BEpTOH OCH Ha 3aJaHHEIN yroi, ABHKe-
HHe B KoopauHats!l X, Y, Z, nepeMere-
HHE Ha 3aJlaHHOE pacCTOsSHHE IO Koop-
nuHatam X, Y, Z, nepegavyy JaHHBIX
0 TeKyllleM IOJIOXKEHHH YIJIOB, Iepe-
Jayy JAaHHBIX O TEKYLIMX KOOpAHHATax
uHcTpyMeHTa. Jlo/keH NOAep)KHBaTh
IepeMellieHe B JIeKapTOBEIX KOOpIH-
HaTax H yrnax [oBopoTa ocefl, ¢ 3a1aH-
HOH CKOPOCTBIO M YCKOpeHHeM. THIbI
NEpPEMEIEHHH B AEKapTOBBIX KOOPAH-
HaTax: ABHJKCHHE II0 TPaeKTOPHH, IBH-
EHHE I10 NpAMON MeXDy ABYMs TOY-
KaMH, T[EpeNphIrHBaHHe U3 TOYKH
1 Touky (mepeHoc obOnekra). Kopmyc
NOJKeH OBITh B 3alUIEHHOM HCITONHE-
Hue (ky1acca He Huke [P20)

Habop HoJpKeH OBITh MpeqHa3sHavYeH AJIs
NpOBEAEHUS YIeOHBIX 3aHATUH IO H3Y-
YeHHIO OCHOB MEXaTPOHHKH H poboTo-
TEXHHKH, NPAKTHYECKOro NMpUMEeHeHHS
0a30BBIX  DJIEMEHTOB  JIEKTPOHHUKH
U CXEMOTEXHHKH, a TaKKe Haubolee
pacnpocTpaHeHHOH 91eMEHTHOH 6a3pl
H OCHOBHBIX TEXHHYECKHX peLIeHHH,
NPHMEHSEMBIX IIPH IPOEKTHPOBAHUHU
H NPOTOTHIHPOBAHUU DPa3JIMYHBIX HH-
XCHEPHBIX, KHOEPHETHYECKUX H BCTpa-
uBaeMbIX cucTeM. B cocraB Habopa
NOJKHEl  BXOJMTh  KOMIUIEKTYIOLIHE
H YCTPOHCTBA, 06Iaaloliye KOHCTPYK-
TUBHOH, 3JIEKTPMYECKOH, annapaTHOH
H IPOrpaMMHOH COBMECTUMOCTBIO APYT
¢ apyrom. B coctaB Habopa momxeH
BXOJHUTb KOMIUIEKT KOHCTPYKTHBHBIX
3JIEMEHTOB U3 MeTajlia A1 COOpKH Ma-
KeTa  MAaHUIYyJIAHUOHHOro  pobora

mT
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H KOMIUIEKT METAJUTHYECKHX KOHCTPYK-
THBHBIX DJIEMEHTOB JUI1 cOOpKH MakeTa
mobmibHOro po6ora. B coctas Habopa
AOJIKHBI BXOOMTE IPHBOZA PA3IMYHOro
THIIA: MOTOPEI C MUHTErPUPOBAHHEIM HITH
BHEIIHUM JaTYUKOM IIOJIOXKEHHS — He
MeHee 2 IIT., CepBONPHUBOL OONBINON
— He MeHee 4 1IT., CepBONPHBO] MaJIBIH
— He MeHee 2 IIT., IPUBOJ ¢ BO3MOKHO-
CTBIO YNpPAaBJICHHA B IIaTOBOM PEXHME
— He MeHee 2 wrT. B cocraB HaGopa
JOJDKHBI  BXOJIWUTHL  3JIEMEHTBHI IS
COOpKH BaKyyMHOrO 3aXBara: BaKyyM-
Has MPHUCOCKa —~ He MeHee | InT., 3iek-
TPOMAarHUTHLIH KJIallaH — He MeHee
LIT., BaKyyMHBIH HacoC — He MeHee

1 wr. B coctaB HaGopa mo/KHA BXO-
AWTH 3JIEMEHTHad 6a3a Ui IPOTOTUITH-
POBaHMA: IUIaTa i GecrIaeyHoro mpo-
TOTHITMPOBAHHS, KOMIUIEKT I[POBOJOB
Pa3IMYHOIrO THIA U JUIHHEI, KOMIUIEKT
PE3NUCTOPOB, KOMIUIEKT CBETOAHONIOB,
CEMHCETrMEHTHLIN HHAUKATOP, AUCILIEH
JKK-Tuma, kHonkH — He MeHee 5 mT.,
NOTEHIHOMETPE! — HE MeHee 3 IIT., HH-
(pakpacHEIi aTuK — He MeHee 3 INT.,
JIBTPa3ByKOBOH JaTiHK — He MeHee
IOT., IaTYUK TEMIIEPATYPhl — HE MEHee

| mrr., JaTYHK OCBELIEHHOCTH — He Me-
Hee | mT., Mmoayns Bluetooth — He Me-
Hee 1 mT., Mmonyns UK-npuemMHmKa — He
MeHee 1 wt., Monyns VIK-nepenatyuka
B BHJE KHOIOYHOIO MyJbTa YIpasie-
HHst — 1 WIT., akKyMyJsaTop — He MeHee
1 T, 3apsaaHOE YCTPONCTBO — HE MeHee
I wr. B coctas HaGopa nomxeH BXO-
AUTE MYJNBTHAATYMK OO H3MEpeHHs
TeMIIEPATYpPhl U BIXXHOCTH OKPYXalo-
el cpeasl — He MeHee 1 wrt. MynsTi-
AaT4UK JOJKEH 00J1a1aTh BCTPOSHHEIM
MHKDOKOHTPOJIEPOM  (TakToBasd 4a-
cTOoTa — He McHee 16 L, IUMHA JaH-
HBIX — He MeHee 8 Ko6aiit), nHTephei-
CaMH Ul IIOAKJIIOYEHHA K BHEIUHUM
YCTpOHCTBaM: LU(POBEIE M AHAJIOrO-
Bele NopThl, 1-wire TTL, paswem Tuna
RJ. B coctas HaGopa mo/mKeH BXOIUTH
KOMIUICKT YHHBEPCAIbHBIX BBEIYHCIIH-
TEJBHBIX MOAYJIEH, IIPeNCTABJIAIOUINX
coboit 6a3oBy10 11aty, wiaty pacuiupe-
HUS [JId CEeTeBOr0 B3aMMOMEHCTBHUA
M [IATy [NOAKIIOYEHHS  CHJIOBOH
Harpy3ku. Bxomsiume B xommiekt
YCTPOHCTBA HOIKHBI 061aiaTh OXHO-
BPEMEHHOH KOHCTPYKTHBHOI, 3JIeKTpU-
YECKOH, anmnapatHol H NporpaMMHOMN
COBMECTHMOCTBIO APYT ¢ ApyroM. Baszo-
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BasA IJIaTa YHHBEPCAJIBHOI'0O BLEIMHCIIH~

TENBHOrO MONYNsS HOJDKHA IpejcTaB-
nsaTh co0oif NMporpaMMHpPYEMBIH KOH-
tpomnep B cpene Arduino IDE unu ana-
JIOTHYHBIX CBOOOJHO 6pacnpocrpaasxe-
MBIX cpelax paspaborku. basosas
IU1aTa JOJIKHA 00JIafaTh BCTPOCHHBIMU
uuTepdeiicaMM I8 TOAKIIOYEHHUS
UMQPOBEIX M AHAJIOTOBBIX YCTPOMWCTB,
BCTPOCHHBEIMU HHTepdeiicamu USB,
UART, 1I2C, SPI,  l-wire TTL,
Bluetooth, WiFi. Ilnata pacmmpenus
JokHa ofecre4yuBaTh BO3MOXHOCTD
HOAKITIOYEHHS YHHBEPCATBEHOTO BEIYUC-
JIUTENBHOr0 MOIyJA XK CEeTH Iocpel-
ctBoM HHTepdeiica Ethernet. ITnara
paclupeHus JAoKHa obnajnate MHOp-
TaMH BBOJ@-BBIBOJA JUIs MOAKJIIOYEHHU
1u(pPOBLIX U _AHAIOIOBBIX YCTPOHCTB,
uHTepdeiic SPI 1 BO3MOXKHOCTEIO NOA-
KJIIOYEeHUs BHEUIHEeH KapThl IaMATH.
ITnara paciuupeHus JUIs MOJIIII0YEHN
CHJIOBOM HAarpy3Kd NO/DKHa obecriedm-
BATh BO3MOXHOCTH NPAMOrO IOAKIIO-
YyeHHs BHeEIUHeH CHIOBOM HarpysKH,
a TakKXKe pe WeMoﬁ Harpys3ky Ino-
CPeACTBOM uHTepdeica. B co-
ctaB Habopa NoJDKeH BXOJUTH Nporpam-
MHpYEMEIH KOHTpOJLIEP, 0becreunBato-
LU BO3MOXKHOCTE OCYINECTBIIATEL pa3-
paboTKy NMpOrpaMMHOT0 KOZa, HCIIONb-
3y H_HCTF MEHTapHi cpen pa3paboTKH

duino IDE u Mongoose OS # sA351K0B
nporpammuposanus C\C++, JavaScript.

pOrpaMMHUpYEMBIH KOHTpOJUIEp HOJ-
’KeH 00J1aaTh IIOpTaMu I IOJKII0Ye-
HHS  NUQPOBBIX Y  AHAIOrOBHIX
YCTPOHCTB, BCTPOEHHBIMU NPOrpaMMH-
PYEMbIMH KHOITKAMH U 3JIEKTPOMEXaHH-
YeCKUMH MOJYNSMHU [ OpraHU3alHH
CUCTEMBI PYYHOIO YIpaBlIeHHs, BCTPO-
€HHLIMH NOpPOrpaMMHPYEMBIMH CBETO-
AMojaMH JA MHAMKanuy paboyero pe-
’K1Ma, BCTPOEHHBIMH HHTepdelicamu
USB, USART, I2C, SPI, 1-wire TTL,
ISP, Ethemnet, Bluetooth, WiFi. B co-
cTaB Habopa JOJDKEH BXOJUTH MOLYJb
TEXHHYECKOr0 3peHHdA, INpelCTaBIAIO-
it co60i BEIYHCIHTENBHOE YCTPOH-
CTBO CO BCTPOEHHBIM MHKPOIPOLECCO-
poM (KOJI-BO siaep — He MeHee 4 1IT., ya-
crora snpa He MeHee 1,2 I'Tn, 00BeM
O3V — ue menee 512 M6, o6neM BeTpo-
eHHOM mamatd — He MeHee 81'0), uHTe-
IPHPOBaHHON KaMepoH (MakcHMalbHOe
paspelieHHe BHICOIIOTOKA, Nepenanae-
Moro no uHtepdeiicy USB — He meHee

—
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2592x1944 en)) w ONTHYECKOW cHcTe-
MOH. MoOAyJs ~ TEXHHYECKOrO 3peHHs
IoJKeH o0JjlaiaTh COBMECTHMOCTBIO
C pPasNHYHEIMH IIPOrPaMMHPYEeMbIMH
KOHTPOJUIEpAMH C ITOMOUIBIO HHTED-

ercos — 1-wire TTL, UART, 12C, SPI,

thernet. Monyne TexHudeckoro 3pe-
HHU JOJDKeH obecrevnBaTh BBINOJHE-
HHE BCE€X H3MEPEHUH H BLIYUCICHHIA
IIOCPEICTBOM COOCTBEHHEIX BBIYHCIIH-
TEJIBHBIX BO3MOXKHOCTEH BCTPOEHHOTO
MHKporpoleccopa. Moayns TexHuue-
CKOTO 3pEeHHs JOMKeH 001ajaTh BO3-
MOKHOCTBI0O KOMMYHHKAlLMH C aHaJIO-
THUYHBIMH _ MOJYJISIMH  IIOCPEJICTBOM
IIMHBI Ha 6ase MOCIeN0BATEIbHOIO HH-
Tepdeiica ¢ 1ennio JansHe#ueld nepe-
Ha4d pe3yNbTaToB M3MEPEHU IPyIIbI
MOIyJIeH Ha YNpaBNiAIOINEee BEIYHCIIH-
TENBHOE YCTPONCTBO, IOAKIIOYEHHOE
K JaHHOH 1xHe. MoIyIb TEXHHYECKOTO
3peHHs JOJDKEH obecrieunBaTh
HacTpOHKHU PEXKUMOB paboTsr
— HacTpPOHKY 3KCIO3KLKH, OanaHca Ge-
JIOro, UBETOPAa3sHOCTHBIX COCTABIISIO-
IHX, IUIOUIagH OOHapyxuBaeMo# 00-
nacTH u306paxeHus, OKpyriocTH obHa-
py’XkuBaeMoOi 06macTH wu300paxeHwus,
noysoxKeHHe 0O6Hapy>KUBaeMEIX o00ia-
CTeH OTHOCHUTEIBHO APYr Opyra, Ma-
IIHHHOE oby4eHue napameTpoB
HEHPOHHEIX ceTeil mns obHapyxeHHs
00BeKTOB, (gopmy H 33aKOAMPOBaHHEIE
3HA4CHHs OOHApYKHBAaEMEBIX MapKepoB
THNA Aruco, pasMepsl oOHapyXHBae-
MLIX OKPYXXHOCTEH, KBaJpaTOB H Tpe-
YTOJIbHHKOB, NapaMeTpoB KOHTPACTHO-
CTH, Pa3MEpPOB, KpUBH3HEI U M1OJIOKEHHST
pacnosHaBaembiX uHHI. HaGop non-
KeH ofecreynBaTth BO3MOXHOCTb pas-
paboTku Mofenu MoGIEHOrO poGora,
ynpasnsemoi B FPV-pexume nocpen-
CTBOM IpPOrpaMMHOro ofecrneyeHus
IJ1s1 IePCOHAIBHOTO KOMITBIOTEPA U MO-
OunpHEIX ycTpodicTB Ha 6aze OC
Android unu 10S, ofecneuynsaromero
BO3MOJKHOCTB YIPaBICHHUSI MOOHIBHEIM
PODOTOM ¥ BCTPOEHHBIM MAHHUIYJIATO-
POM TIOCPENCTBOM IpadHYECKOro HH-
Tepgeiica, BKMoOYaomuM B cebs Habop
KHOIIOK H MepeKiItoyaTenei, IKoNCTUK,
obnacte ans  OTOOpakeHHs BHIEO.
Ha6op nomxen o6ecreunBaTh BO3MOMX-
HOCTb H3Y4CHHS OCHOB pa3paboTKH
IIPOrPaMMHEIX U aNlMapaTHLIX KOMILUIEK-
COB HHXXEHEPHBIX CHCTEM, pellIeHHH
B chepe "HMHTepHeT Bewei", a Taxxke
pelieHud B obnacTH poGOTOTEXHHKH,
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2.1.4.

OGgasonaTenb-
HBIH KOHCTPYK-
TOp HOJA Ipak-
THKH OJI0YHOTO
nporpaMMHpO-
BaHUS C KOM-
IUIEKTOM  J1aT-
YHKOB

MCKYCCTBEHHOT'O HHTEJJIEKTA X MAlOWH-
Horo oOyuyenus. B coctaB HaGopa
HOJDKHO BXOIWTH NOCOOHE 10 H3yde-
HHIO OCHOB 3JIGKTPOHUKH H CXEMOTeX-
HHUKH, pelieHu B chepe "HUHTepHeT Be-
wei", paspaboTKH H MNpPOTOTHIIHPOBa-
HHIO Mozaeneit pobortosB. B cocras
Habopa HOJ/KHO BXOAMTH IOCOOME IO
H3YYEHHIO OCHOB pa3palOTKH CHCTEM
TEXHHYECKOro 3pEHHUA U DJIEMEHTOB HC-
KYCCTBEHHOrO HHTEJUIEKTa

poboToTexHuueckuit Habop npeHa3Ha-
YeH Ul M3ydeHHd OCHOB POGOTOTEX-
HHKH, JeTalelf, y3JI0B B MEXaHH3MOB,
HeoOXOAUMBIX Ui cO3aaHus poboTo-
TEXHUYECKHX ycTpoicTs. Habop npen-
CTaBJIAE€T COOOM KOMIUIEKT CTPYKTYp-
HBIX 2JIEMEHTOB, COEAUHHTELHBIX Dlle-
MEHTOB U 3JICKTPOTEXHHYECKHX KOMIIO-
HeHTOB. Habop nosposnser mpoBoauTsh
3KCNIEPUMEHTEl N0 TpeaMeTy (GH3HKa,
CO3/1aBaThb M IPOrpaMMHpOBaTh COOH-
paeMble MOIEIH, H3 KOMIIOHEHTOB, BXO-
JAILIMX B €ro cocras, paboyne MOAeNnHn
MOOMJIBHBIX H CTallHOHApHEIX PobOTO-
TEXHHYECKHX YCTPOHCTB ¢ aBTOMATH3H-
POBaHHEIM YNpaBI€HHEM, B TOM YHCJIE
Ha KOJIECHOM M TYCEHHYHOM XOIYy,
a TaKXXe KOHCTPYKUMH, OCHOBAHHEIX Ha
HCIONb30BaHUH pa3HYHBIX BHJOB Ile-
penay (B TOM 4HCIE YePBsIYHBIX U 3Y6-
4aThIX) a TAKKE phryaros. BerpoeHHble
GecnpoBofiHble ceTeBble pelueHus (Wi-
Fi u Bluetooth), Bo3amoskHOCTE HHTEDA-
uuM ¢ OGecrnnatHeiM o6iaunniM [1O,
oGecre4YnBaloT BO3MOXKHOCTE IPaKTH-
YECKOr0 H3y4YeHHs TEXHOJIOTHH HHTep-
HeTa BELIEH U OCHOB HCKYCCTBEHHOI'O
uHTelIexTa. ObecneynBaeTCs BO3SMOXK-
HOCTb 00BeJHHEHUA HECKOJIBKHX po6o-
TOB, COOpaHHBIX M3 MOJOOHBIX Habo-
POB, B IPYNIE! C CETEBEIM B3aMMOEH-
crBueM. lIpemycmorpeHa omiuonans-
Has BO3MOXHOCTH pacCIUHpPEeHHs JOMO0M-
HUTEJIbHBIMY KOMIIOHEHTaMH (He BXO-
JVIIUMMH B CTaHIApTHYIO KOMILIEKTa-
LMIO), TIO3BOJISIIOLIMMH H3y4aTh TEXHU-
4eCKOe 3pEHHE M IPOMBILILIEHHYIO po-
6orotexnuky. Ilpemycmorpena Bo3-
MOXHOCTE pa6oTs! Habopa C JOIONHH-
TEJIbHBIMH ~ OOJIAYHBIMH ~ CEPBHCAMH.
[IpenycMOTpeHEl MHHHMYM [Ba Ipo-
rpaMMHpYEMbIX KOHTpOJUlepa B Iia-
CTHUKOBBIX KOpIIycax, MO3BOJIAOILUX
OJHOBPEMEHHO CO31aBaTh 2 BapHAHTA
poOOTOB Pa3NTMYHOTO HA3HAYEHUS, HMe-
IOIIUX BO3MOXKHOCTE paboTHl KaK B I10-
TOKOBOM peXHMe, TaK H aBTOHOMHO;

jiigy

97
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TIO3BOJIAIOINUX PEali30BaTh ODYUeHHE
NPOrpaMMHPOBAHHIO B  HECKOJBKHX
cpenax pa3paGoTKH Ha pas/IHuHBIX S35I-
Kax (k mpumepy, B Cpemax Mblock,
Arduino IDE, Ha s3sikax Scratch, C,
Python, micro Python). Kax MHHUMYM
OJIHH U3 KOHTPOJIIEPOB HMeET BCTPOEH-
HYIO OIle .auglom{gro CHCTEMY, BCTpO-
eunble Wi-Fi u Bluetooth, nopr mns
MOAKIIOYEHHs IIOCIENOBATENbHO CO-
CNMHACMBIX BHEIUHWX YCTPOHCTB (He
MeHee 20 OQHOBpPEMEHHO MOAKIIIOYAE-
MBIX YCTpOiicTB). Kak MuHHMYM omuH
U3 KOHTPOJUIEPOB UMEET BO3MOXKHOCTb
ONHOBPEMEHHOH 3amucH He MeHee
8 IporpamM, ¢ BO3MOXHOCTHIO Nepe-
KJIIOYEHMA MeXAy HUMH. Kak MUHUMYM
OIMH H3 KOHTPOJUICPOB HMEET MOJIHO-
useTHel gucnined (IPS), mossonsro-
UIHKA BBIBOAHTL NAHHEIE € JAaTYHKOB
B BUJe TabNuI 1 rpadMKoB, a TaKkxKe Co-
31aBaTh BCTPOEHHEIE B KOHTPOJIED BH-
neourpsl. KonngecTBo ceHCopos U uc-
MIOJTHUTENBHBIX  YCTPOHCTB, BCTPOEH-
HBIX B OJIHH U3 KOHTPOJUIEPOB, — He Me-
Hee 10 mt. O61uee KOMMYECTBO TeMeH-
TOB B Habope He MeHee 400 wT., B TOM
qHCIIe TIONKITIOYAEMBIE  MOJYJIH:
— Bluetooth monysib, — 1B0itHOI naTumk
JIHHHH, — yIBTPa3ByKOBO JATYHK pac-
CTOSIHHSA, — JaTYHK L{BETA, — NATYUK Ka-
CaHMUsI dJIeKTpomMexaHH4eckui, — IR mo-
IyJib, -~ MOTOP NOCTOAHHOTO TOKa C pe-
OYKTOpOM — He MeHee 2 IUT., — CepBo-
NpUBOA, — OYIABT AHCTAHIMOHHOIO
ynpaeneHua IR. HaGop monxen OvITh

KOMIUIEKTOBaH  aKKyMYJ/ISITOPHBIMH

atapesmu. Ilporpammuoe obecrieve-
HHUE, HCTIONIB3YEMOE JUIsl TPOrpaMMHpO-
BaHMs COOHpaeMbIX poOOTOTEXHHYE-
CKMX MOZENEH M YCTPOMCTB, HOIMKHO
6BITL AOCTYIIHO AJIA OCCIJIATHOIO CKa-
4MBaHuA U3 cetu MHTepreT u nocneny-
IOILIEr0 UCTIONL30BaHUS

3. Haumenosanue paspena: "Bazosas (06s3aTensHas 4acTh) (MaJIOKOMILIEKT-
Hast mkomua)"

3.1.  HaumenoBaHHe HanpaBieHHUs: "EcTecTBeHHOHay4YHas | Halpas/IEeHHOCTb
(MaloKOMITIIEKTHAS [KoNa)"

3.1.1. LlubpoBas na- obecneduBaeT BHITONHEHHE 9KCIEpH- IUT 18
bopaTopusl O MEHTOB 10 TeMaM Kypca ¢usuxu. Kom-
dusuke  (yue- meKTaLMs: GeCTPOBOAHON MyJIbTHIAT-
HHYecKas) (Ma- 4MK no QusHKe ¢ 6-10 BCTPOESHHBIMH
JOKOMIUIEKT-  JaT4YHKaMH: HU(POBOH AATYHK TeMile-
Hasl 1IKOJIa) paTypsl ¢ AMaNa30HOM H3MEPeHHs He
yxe ueM ot -20 mo 120 C; qudposoii
natyuK abCcoNOTHOrO JABIEHUS C Aua-
Na30HOM H3MEpPEeHHS He YXe ueM
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3.1.2. lludposas na-
Oopatopus 10
XAMHH (yHICHH-
yeckas)

3.1.3. Ludposas na-
Gopatopus 1o
6uonoruu
(yueHHuecKasn)

ot 0 no 500 klIla; naT4uK MarHMTHOro
IIOJIs C AMANasoHOM H3MEpeHUs He yxKe
gyeM oT -80 no 80 mTn; AaTuuk Hamps-
XKEHUsl C IHalla30HaMU H3MEPEHHUS HeE
y2Ke ueM oT -2 1o +2B; or -5 1o +5B; ot
-10 no +10B; ot -15 mo +15B; naruux
TOKa He y>Ke 4eM oT -1 no +1A; natuux
aKceJIepoOMeTp C IoKa3aTre/sMH He Me-
Hee ueM: £2 ¢g; +4 g; +8 g. OrnencHeie
ycrpoiictea: USB ocuwiorpad He Me-
Hee 2 kaHana, +/-10 B. Akceccyapsl: ka-
6ene USB coennHUTENBHEIH; 3apsaaHOe
YCTPOHCTBO ¢ Kabesem mlmUS ; USB
Anantep Bluetooth 4.1 Low Energy.
KOHCprKToE JUIA NPOBEJEHUS DKCIle-
prMeHTOB. KpaTkoe pyKOBOJACTBO IO
sKcrUryaTanud LudgpoBoi nabopato-
pun. 1lporpamMmmHoe obecnieueHue. Me-
Toaudyeckue pekomenaaund (40 pabor).
Hanuune pycckos3pIMHOrO caita nox-
NEePHKKH, HaTH4Yie BUIEOPOIIMKOB

obecne4uBaeT BEINIONHEHUE JabopaTop-
HBEIX paboT 1o XMMUH Ha YpOKax B OC-
HOBHOH IIKOJI€ ¥ IPOEKTHO-HCCNIE0Ba-
TEJIbCKOH JIeATeIbHOCTH  ydalluXcs.
Kommnnekrauusa: 6ecripoBOJHOH MyJb-
THIOATYHK [0 XUMHH C 3-Msl_BCTPOEH-
HBIMH JaT4uKaMu; natyuk pH c auana-
30HOM H3MepeHHs He yxe deM oT 0 mo
14 pH; naTtuux 31eKTpONpoBOJIUMOCTH
¢ AUara3oHaMH U3MEpPEHHS He yKe YeM
ot 0 mo 200 MxCwm; ot 0 no 2000 mxCwm;
ot 0 10 20000 MxCm; maTumx TeMIepa-
TYPBI C AUANa30HOM U3MEPEHHS HE YKe
yeM oT -20 no +140C; oTnensHble Oat-
YUKH: AATYHK ONTHYECKOH IUIOTHOCTH
525 um. Akceccyapsl: kabens USB co-
eIHHHUTENIBHBII; 3apsaaHoe gc oHcTBO
¢ kabenem miniUSB; US -ananTep
Bluetooth 4.1 Low Energy. Kpatkoe py-
KOBOZACTBO IO JKCIUIyaTaluuu_LHGbpo-
Bol nabopatopun. Habop mabopartop-
Hoii ocHactkd. [Iporpammuoe obecre-
yeHue. Mertoauueckie peKOMeHAauun
He meHee 40 pabor. Hamuuue pyccko-
A3BIYHOrO CcaliTa TOAJEPKKH, Hamudue
BH/IEOPOJIHKOB

oGecrneyyBacT BINOJIHEHHE TabopaTop-
HeIX paboT Ha ypokax no OuoJoruu
B OCHOBHOH LIKOJIe B IIPOEKTHO-HCCIEe-
JOBAaTeNbCKON  eATENBHOCTH . Y4a-
muxcsa. Kommnekraius: OecnpoBogHoi
MYJIBTHIATYHK IO OHOMOrMH ¢ 5-10
BCTPOCHHBIMH AaTYHKaMH; HAaTHHK
BJIAXXHOCTH C [JMaa3oHOM H3MepeHHs
0 - 100%; nart4uk OCBEIIEHHOCTH
C AMAana3oHOM H3MEPEHHUS He YKe HeM

mT

mT

18

18

R
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3.2,

3.2.2.

HaumeHoBanne HallpaBJICHUA:

ot 0 1o 180000 nk; nataux pH ¢ auamna-
30HOM HU3MepeHus He yxe yeM ot 0 fo
14 pH; natyuk temneparyps ¢ nuamna-
30HOM H3MEpEHH He yxKe yeM ot -20 1o
+140C; naT4uK TeMrepaTypsl OKpyxa-
IOMIEH CpeNlbl C IHaNa30HOM H3MEPEeHHs
He yxe yeM oT -20 0 +40C. Axceccy-
apel; 3agsumoe YCTPOHCTBO ¢ Kabenem
miniUSB; USB ‘Ananrep Bluetooth 4.1
Low Energy. KpaTkoe pykoBocTBo Io
IKCILTyaTallil Lu@poBoif mnabGoparo-
PHH. I?imbpoaax BHIlEOKaMepa ¢ MeTal-
JHYECKUM IUTATHBOM, pa3pelleHHe He
meree 0,3 Mnuxke. Iporpammuoe obec-
neuenue. Mertoaguueckde pekoMmeHza-
nuu He Menee 30 pabor. Ynakoska.
Hanuuune pycckosspludoro caiita non-
JNEePXKKH, HATHYHE BUIEOPOJINKOB

IUTEeKTHas 1Kosa)"

MOV  (mpun- THO YCTPOHCTBA: MHOrOQYHKLIMOHAJE-
TEp, _ CKkaHep, Hoe ycTpoHctBo (MOY). ILlserHOCTh

KOITHP)

Hoytbyxk

nevard: yepHo-Oelasi; TEXHOJIOrHA ne-
4aTH: sJeKTporpaduyeckas (JlasepHad,
CBETONHOHAs); GOpMaT ITeYaTH: He Me-
Hee A4, Tun cKaHHpPOBAaHHA: MPOTAK-
HEBIH/ITAaHLIETHRINA, BO3MOXKHOCTD CKa-
HHPOBAHUA B QopMaTax: He MeHee A4.

Crocob6 noaxmouenus: LAN, Wi-Fi,
USB Lo

(hopm-dakrtop: HOYT%’K; pasMmep auaro-
Hajli: He MeHee 15.6 moliMoB; paspe-
mrenue sxpada: Full HD, Quad UIH
Ultra HD; o6muit 06beM ycTaHOBIEH-
HOH OIepaTHBHOH NaMATH: He MeHee
8 I'6aiitT; MakcumanbHeIH oOmWUH nox-
AepXUBAEMBIH 00beM onlepaTUBHOMM na-
MATH: He MeHee 16 I'0aiiT; 06bem SSD
HaKOIUTEJI4: HE MEeHee 246 ["6aitt; Gec-
nposojHasa cBaA3b: Wi-Fi. Konudectso
BCTPOCHHBIX B Kopiiyc noproB USB: He
MeHee 2, M3 KOTOphIX He MeHee
| momxuo 661Te USB Bepcuu He Hmke
3.0. Paspemenune B36-kamepsl, Muk-
cenb: He MeHee 0.3; BerpoeHHEBIH MUK-
poQoH; KiaBMaTypa C packKIaaKoi
@ MapkupoBkoi wiaBumi QWERTY/
U1y EPE IMonnepxxa cTaHHapTOB
Gecnposonnoii ces3u: 802.11a/b/g/n/ac;
NIPOH3BOAUTENBHOCTE npoueccopa
(3uauenue noxaszarens "CPU Mark" mo
Tecty "Laptop & Portable CPU
Perfomance http://'www.cpubench
mark.net/laptop.html): He menee 5000
CNUHHUL;,  HalM4Me  MaHHIYJIATOpa
MBIIIb B KOMIUIEKTE: Ja. Y CTaHOBJEH-

"KomnelotepHoe oGopynosanne (MaloKOM-

IIT 9

HIT 18
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HaganbHuK ynpaBieHus
ob1ero obpa3zoBaHus

Has onepaloHHas cucTeMa ¢ rpaduae-
CKHM I1OJIb30BaTeNbCKUM HHTepdei-
COM, CBEJIEHHSI O KOTOPOM BKIIIOYEHBI
B €IUHBI peecTp pPOCCHHCKHUX IIpo-
rpamMM JJis 3JICKTPOHHBIX BBIYHCIH-
TEJBHBIX MalUUH U 0a3 JaHHBIX; yCTa-
HOBJIEHHBI TIIaKeT - O(HCHOrO Ipo-
rpaMMHOTO OOecreueHHs, COBMECTH-
MOTO C YCTQHOBJICHHO} OIlepallHOHHOH
CHUCTEMOH, CBEACHHA O KOTOPOM BKIIIO-
YeHBl B EJHUHBIM PEECTP POCCHUHICKHX
IIporpaMM JUid 3J1€KTPOHHBIX BRIYHCIIH-
TENLHBIX MAIIMH K 6a3 AaHHBIX

//Z/ﬂ/m// -

E.B. Marapxyk




VTBEPXJEH

pacropsuKeHUEM
MHHHCTEpCTBa 00pa3oBaHus
1 Hayku XabapoBCKOro Kpas

tentt ;
oT 7+ R

[NEPEYEHbDb

2022r. Ne /¢ &/

obueobpazoBarenEHBIX OPraHH3alini — nojyyartesiell KOMILIEKTOB 000pyI0BaHHUS!, PACXOAHBIX MATEPHANIOB, CPEICTB 00YYEHHS U BOCIIH-

TaHusg 4Jist OCHallCHUA OIJHOIrO LUEHTpa eCTeCTBeHHOHaquOﬁ H TEXHOJIOTHYECKOH HaﬂpaBHCHHOCTeﬁ Touka

ocra" B 0bmeobpaszoBares-

HBIX OPTaHM3alKAX, PACHOJIOKEHHBIX B CCILCKONR MECTHOCTH H MAJIBIX I'OpoJiax Kpas B 2822 roay

. . MarnoxoMiuiekTHast
Ne HaumeHosanHe 061eobpasopatesnbHoii Opranusaluy, Ha 6ase KoTopoii NaHUpyeTCs co3aHKe LEeHTpa ob1ixeobpazoBarenn-
n/n 06pa3oBaHus €CTECTBEHHOHAaYYHOH M TEXHOJIOIHYECKOH HanpasiienHocTed "Toyka pocra” Has opraHu3aLus
(na/mer)
1 3 5
1. MyHuuunansHoe OropkeTHoe 001e06pa3oBaTelbHOE yupexKaeHde CpefHss obieobpasoBareibHas LIKo- HET
na Ne 3 um. Apréma AHartonseBuya Becenésa n. 3npb6aH AMypcKoro MyHHIMNanbHoro paifona Xabapos-
CKOro Kpast
2.  MyHuuunansHoe OroKeTHOE 0011e00pa3oBaTelbHOE YUPEXKACHHE CPENHA ob1weo0paszoBaTenpHas KO- HeT
ja No 5 umenn Pomana Anekcanuaposuya Typckoro r. pcKka AMYpPCKOro MyHHUHMIIANBLHOro paiioHa Xa-
0apoBcKoro kpas
3.  MynuuunaneHoe Ka3eHHoe o0iueoOpa3oBaTenbHOE yqs)(equeﬂne cpenHss obnieoOpa3oBareibHas LIKONA HeT
c. Henbkan AsHo-Malickoro MyHUUMIaNbHOro paiiona XabapoBckoro Kpas
4. MynuuunansHoe 6roKeTHoe 0011e00pa3oBaTenbHOe YIpEX/IEHHE OCHOBHAs 00Ieo6pa3oBaTebHast KO- Ja
Ja JlaTTHHCKOrO censcKoro nocejgeHus: BanuHckoro MyHHUMnanbsHoro paifona XabapoBckoro kpas
5. MysnuuunansHoe 61omKeTHOe 00l1eobpa3oBaTenbHOe YUpexaeHHe cpeHsis o0meo0pa3oBaTeapHas KO- HeT

sa Ne 17 um. B.H. HoBuxosa TeipMHHCKOr0 cenbcKoro nocejieHns BepxHeGypeHHCKOro MyHHIMIIANIEHOTO
paifona XabapoBcKoro Kpas




3 5

6. MyHuuunansHoe 610/KeTHOE 00Ieobpa3oBaTeNbHOE YIPEKACHAE CPCAHIA ob6meoOpazoBaTesibHas KO- aa
na Ne 20 um. B.B. KynpusiHosa CyJIYKCKOro CeNnbCKOro MOCeNeHUs BepxueOypenHcKoro MyHHHUNANBHOTO
paitoua XabapoBckoro Kpas

7.  MyHuuunansHoe Gro/keTHOe 0611e00pa3oBaTebHOC YIPEHKACHHE OCHOBHAA obuieobpa3zoBaTenbiast KO- aa
na c. KoTHkoBo Bs3eMCKOro MyHHIMNANEHOTO paliona XabapoBCKoro Kpas

8. MyHununansgoe 610mKeTHOE 001Ie00pasoBaTeNbHOE YIPSKACHHE OCHOBHAN obuieobpazosarenpHas MKO- HET
na c. OrpanHoe BaszeMckoro MyHHUMIAILHOTO paHOHa XabapoBckoro kpas

9. MyHuuunansHoe GrokeTHOE 0611e06pa30BaTENIBHOE YUPEKACHHE CPEIHAL ob61eobpasosarelibHas KO- HeT
na Ne 3 paboyero nocesika Xop MyHHIHIIAIBHOTO pakola UMCHH Jlazo XabapoBCKOro kpas

10. Mynununaneaoe GlomxeTHOE 061IC00pasoBaTeNbHOE %'-xpexmenue cpennss obeodpazopaTenbHas KoJA HeT
nocenka CHTa MyHHUMNAIBHOTO paiioHa umenH Jlaso abapoBCKOro Kpas

11. MysnuuunansHoe GlomxeTHOE 001Ie00pa3oBaTENibHOE que)xﬂeﬁue cpenusds obireoOpasoBareibHas HIKOIA Ia
niocenka O6op uMeHn I'epos Coserckoro Corsa E.A. lukononbuesa MYHMLUHOQJIBHOTO PaHoHa HMEHH
Jlazo XabapoBcKoOro Kpas

12. MynuiunaneHoe 610/pKeTHOE 001[e00pa3oBaTeIbHOC YUPEKIICHHE CPeIHAs obuieobpasoBaTenbHas HKOJa 12
I'ypckoro cenbckoro nocenetus, KoMcoMOIBECKOro MyHHUHIIANEHOTO paHoHa XabapoBCKOro Kpas

13. MyHuuunansHoe 61o[pKeTHoe 0011e00pa30oBaTeNbHOE YIPEKACHHE CPEIHIAA obueobpasosarenbHas WKOJA na
[anuyHoro censckoro nocenedus, KoMcoMonbCKOro MyHUIIMIIAILHOIO paloHa XabapoBcKoro xpast

14, MyHununansHoe 6romxeTHOe 0011e00pa3oBaTesbHOE YUPEXKACHHE CPEHAA obuieobpazoBaTenpHas KO- HeT
na Ne 5 nmenu Iepos Coperckoro Cotosza I'eoprust EBIOKHMOBHYA Tlonosa r. Hukonaescka-Ha-AMype Xa-
6apoBcKOro Kpas

15. MyunuunansHoe 610pKeTHoe 061eobpa3oBaTeibHOE YUPEKIEHHE CPEIHAA ob1eobpa3zopaTesbHad Koa Ia
c. innokenTheBKa HIKONaeBCKOro MyHHLMNIAILHOTO paifoHa Xa0apoBCKOro Kpast v

16. ‘MyHHIMNANEHOE KaseHHOe 06Ieo0pa3oBaTeNbHOES YUPEKICHHE CPElHii o6meo6p%308arenwax HIKO- -~ HET

. 7na Ne 1 umenu B. C. BoratoipeBa ropozickoro nocesnenus "Pabouuii nocenox Oxotck" OXoTcCKOro MyHH-
UOansHoro paiona XabapoBCKOro kpas

17. MyuumunaitesHoe GloxeTHoe 001eobpa3oBaTenbHOE yIpEXICHHE "OcHosuas mxona Ne 14", r. CoBeTckas HET
[aBanp CoBercko-I aBaHCKOro MyHHULMIAIBHOIO paifoHa XabapoBckoro xpas

18. MynuuunansHoe 610/KeTHOE 00IEe0bpasoBaTebHOe YUPEKACHHE OCHOBHAA obmeobpazoBaTenbHas LIKO- Ja

na nocenka AMryss CojHeyHOro MyHHIIHIIaNBHOTO paHoHa XabapoBCKOro Kpas
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19.  Mynununansnoe GlomikerHoe 96uxeo§p§303arenbﬂoe YUpexaAeHHe cpeltss 0bueobpasoBarenphas nIKoja HET
umenn W.I'. Xyruna nocenka INopauiii ColHeYHOro MyHULUNANBHOTO paitona XabapoBckoro kpast

20. MynunuunaibHoe O1opKeTHOE 061eobpasoBatenbioe YUpeKIeHHe cpeliHss o01eco0pa3oBaTeNbHas WKoA © na
nocenxka Xapnnyad ConHeuHOro MyHHUKNANLHOTO paifoHa XabapoBckoro kpas :

21. MyHuuunansHoe Or0KeTHOE obulcobpasoBarenbHOE %qgemerme cpenHsAa 0bmeobpasoBarenbuas mKoia HeT
"CeJio bynapa" Yibuckoro MyHMUMIaIbHOMO paiiona Xa apOBCKOI'o Kpasi

22. MyHHUunaaLHOe O10KeTHOE ob1eo6pasoBareibHOE yupeKaeHHe CpeHss obreobpasopaTenbHas mKona HET
¢. beriuxa Xabaposckoro MyHHLHNATBHOTO paloHa Xa6apoBCKoro Kpas

23. MyuuuunansHoe OroaieTHOoe oﬁmeoﬁpaaonaregwoe )2"1 CKACHUE cpefitss o0lieobpa3oBaTe/bHas mKona HET
¢. Kaminka Xabaposckoro MyHsumnansHoro paiiona Xabaposckoro Kpas
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