[TPABUTEJICTBO CBEPIJIOBCKOM OBJIACTU

MHUHHUCTEPCTBO OBPA3OBAHNS Y1 MOJIOJJEXKHOM ITOJIMTUKA
CBEPIJIOBCKOM OBJIACTHU

Dl M il IIPMIKA3 s

r. EkaTepunOypr

O BHeCeHMHM H3MEHeHHH B NpUKa3 MUHHCTepCTBA 00pa30BaHus U MOJIOAE)KHOH
no;imTHKH CBep/yioBcKoi ob/1actu ot 06.08.2021 Ne 774-]1 «O co3paHuu
B CBepaioBCKoii 006/1acTu B 2022 roay Ha 0a3e o6meo0pa3oBaTe/IbHBIX
OpraHM3aI{ii, Pacrno/I0)KeHHbIX B Ce/IbCKOH MeCTHOCTH ¥ MaJIbIX FOpojax
(Hace/IeHHBIX MYHKTAaX, OTHOCALIUXCA K F'OPO/JACKON MECTHOCTH, C YHC/IeHHOCTbIO
Hace/ieHHsi MeHee 50 ThIC. Ye/I0BeK), I[eHTPOB 00pa30BaHMsI eCTeCTBEeHHO-
HAy4YHOM M TeXHOJ/IOrMUYeCcKo# Hanpas/eHHocTed «Touka pocra»

B nensx peamsaiuu B 2022 rogy meporipusitusi «Co3sfaHue U obecrieyeHue
(bYHKIITMOHUPOBaHUS LIeHTPOB obpa3oBaHus eCTeCTBeHHO-HayUHOU
M TeXHOJIOTMUeCKOM HaripaBJeHHOCTel B 00ijeobpa3oBaTe/bHbIX OpraHu3alysX,
PacCITIO/IOKEHHBIX B CeJIbCKOM MEeCTHOCTH M MajbIX IOpOJax» IIOAIIPOrpaMMbl 7
«Peanu3saiys HaluoHaAbHOro mpoekTta «O6pa3oBaHue» B CBepIOBCKOM 0b6acTu»
roCcyZapcTBeHHON rporpamMmbl  CBepzyiOBCKOM ob6nacTh  «Pa3BUTHE  CHCTEMBI
obpa3oBaHMs M peaiM3alus MOJIOEeKHOH IOMUTHKM B CBepaJIoBCKOM 06macTu
no 2025 ropja», yTBep)KAeHHOH rocraHoBieHreM [IpaBuresnsctBa CBepAIOBCKOM
obnactu ot 19.12.2019 Ne 920-TIIT «O6 yTBep>kKJeHHUH roCy/JapCTBEHHOU IPOrpaMMbl
Caep10BcKoii 06/1acTi «Pa3BuTHe crucTeMbl 00pa30BaHus U pean3aljisi MOJIO/eKHOM
oMtk B CBepmyioBcKoM obmacth go 2025 ropa», Ha OCHOBaHHH ITHCEM
(ezepaibHOrO roCy/JapCTBEHHOTO aBTOHOMHOIO 00pa30BaTe/IbHOIO  yUPEeXKAEHHs
JIOTIOJIHUTE/ILHOTO  TTpodecCHOHANbHOrO  0OpasoBaHusl «AKaJeMHsl peanr3aliin
rOCy/lapCTBeHHOM  [OJIMTHKKH W [PO(eCCHOHATBHOIO  pasBUTHsl PabOTHUKOB
obpa3oBaHus MuHucTepcTBa TPOCBeLL|eHUs] Poccuiickon deneparin»
or 03.12.2021 Ne 4600 ¥ AJMMHHUCTpALIMA TOPOACKOro okpyra KpacHoyduMmck
ot 02.12.2021 Ne 2270
ITPUKA3BIBAIO:

1. BHectu B mpuka3 MuHucTepcTBa 00pa30BaHUA M MOJIOJEXKHON TOTHTHKH
Caep/10BcKOi o6actd ot 06.08.2021 Ne 774-]1 «O cospanuu B CBepAIOBCKOM
obsactu B 2022 rozy Ha 6a3e obijeobpa3oBaTe/IbHbIX OpraHU3aL{ii, PACIIONIOKeHHBIX
B Ce/JIbCKOM MEeCTHOCTH M MaJbIX ropojax (HaceJeHHbIX ITyHKTaX, OTHOCSIIMXCS
K TOpOJCKOI MECTHOCTH, C UMCJIEHHOCTBIO HacejqeHusi MeHee 50 TbIC. Ue/OBeEK),
IIeHTPOB 06Pa30BaHKs €CTeCTBEHHO-HAyYHOH M TeXHO/IOTHYeCKOW HarpaBieHHOCTeH
«Toyka pocra» € HW3MEHEHHSIMH, BHECeHHBIMM TIpHKasamMd MHHHCTepCTBa
obpa3oBaHusl M MOJIOJEeKHOH moauTUKKA CeepayioBckod obmactu ot 02.09.2021

OrreyaraHo B THnorpaduu «AnreplIpunT», 3aKa3 2073, Tupax 18086
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Ne 861- u ot 22.11.2021 Ne 1090- (masee — ripukas OT 06.08.2021 Ne 774-]1),
crenyrolrie U3MeHeHHs :

1) B myHkTte 1-3 cnoBa «B cpok fo 19 asrycra 2022 roza» 3aMeHHThH CI0BaMHU
«B CpOK He 11031Hee 19 aBrycra 2022 roga»;

2) AOIOJIHUTB IYHKTOM 1-4 cieyrolero cojep>XaHus: ‘

«1-4. YTBepauTh riepeyeHb Cpe/CTB obyueHust M | BOCIIUTAHUSI
(uH(PACTPYKTYPHBIN JUCT) i co3fjaHusi B CBepaaoBcKoM obsactu B 2022 rogy
L[eHTPOB 00pa30BaHMsI €CTeCTBEHHO-HAYUHON U TeXHOJIOTMYeCKOH HarlpaB/IeHHOCTeH
«Touka pocTta» (rpunaraeTcs).»;

3) [JOTIO/THUTD TIepeUHeM Cpe/[CTB 00yueHHst U BOCIIMTaHUs (MH(PPaCTPyKTYPHBIM
JMCTOM) fJ1s co3panust B CBepzyioBckor obacty B 2022 rozly LieHTpoB 06pa3oBaHHUs
eCTeCTBeHHO-HAayUYHOM UM TeXHOJIOTHUeCKOM HaripaBjieHHOCTeH «Touka pocTa»
(pusioKkeHue). |

2. BHecTH B nepedeHb 001je0bpa3oBaTeIbHbIX OpraHU3aLui, Ha Gase KOTOPbIX
B 2022 rojy IUIAaHUPYeTCs CO3/jaHue LeHTPOB 0Opa30BaHMsl eCTeCTBEHHO-HayUHOH
M TexXHOJOrMUeCcKOM HarpasieHHocTel «Touka pocTa», KOTOpbIM HeobXOguMo
obecrreunts B CpoK Ao 19 asrycra 2022 roga mnepeodopMiIeHHe JIMLIEH3UH
Ha OCyIllecTB/eHHe oOpa3oBaTe/bHON [esATeJIbHOCTH B CBSI3M C HaMepeHHEeM
peajM3aliy  [JOMOJIHUTEIbHBIX 00111e00pa3oBaTe/IbHBIX IIPOrPaMM, YTBEP KJeHHbIHN
ripukaszom ot 06.08.2021 Ne 774-/1, ciefyroijee H3MeHEeHHE:

B HalMEHOBAaHUH CJI0Ba «B CPOK A0 19 aBrycra 2022 roga» 3aMeHUTEL CJIOBAMU
«B CpOK He 11o3Hee 19 aBrycra 2022 roga».

3. BHecTu B riepeueHb 0011e006pa3oBaTe/IbHbIX OpraHU3aljui, PacrioIoKeHHbIX
B CeJIbCKOM MECTHOCTH M MasbIX ropofax (HaceJeHHbIX ITyHKTaX, OTHOCSIIHUXCS
K TOPO/ICKOM MEeCTHOCTH, C UUC/IEHHOCTBIO Hace/leHHs1 MeHee 50 ThIC. Ue/loBeK), Ha Oase
KOTOpBLIX B 2022 rofly IuiaHUpyeTCsl CO3[laHHe LIeHTPOB 0Opa3soBaHUSA eCTeCTBeHHO-
HayuyHOM M TeXHOJIOrMYeCKOH HaripaBjaeHHoOCTeld «Touka pocTa», yTBep)K/eHHbIH
ripukas3om ot 06.08.2021 Ne 774-]1, ciefyroiee H3MeHeHHe:

B Tabmuie B cTpoke 59 B rpade 5 cioBa «623300, CBepaoBckasi 06/1acThb,
r. KpacHoydumck, yia. P. T'opbyHoBoi, . 13» 3amenuth cioBamu «623300,
Cep/ioBcKasi 0bsacts, r. KpacHoydumck, yi1. CenleKUOHHast, [1. 22».

VcrioHsronyUi 06513aHHOCTH /ﬁ
MuH#CTpa ‘ H.B. JKypasnesa



[TpunoxxeHue

K NpriKasy MuHucTepcTBa 06pa3oBaHus
Y MOJIOZI@’KHOM TTOJIMTHKU
CBep//I0BCKO# 06/1acTH

or & 1L gol7- Ne ZZHZ-F~

YTBEPXIEH

nprKa3oM MUHHCTepCTBa 0Opa30BaHHus
Y MOJIOZIE)KHOM TMOJIUTUKU
CBepA/IoBCKO# 0bactu

ot 06.08.2021 Ne 774-/],

«O co3zanvu B CBepA/IoBCKOM 061actu
B 2022 roay Ha 6a3e
00111e06pa30BaTeIbHBIX OpraHU3aL{UH,
PaCIIOJIOKEHHBIX B CeTbCKOM MECTHOCTH
M MaJIbIX ropofiaxX (Hace/eHHbIX
IYHKTaX, OTHOCSIIUXCS K TOPOZCKON
MECTHOCTH, C YHC/IEHHOCTBIO Hace/IeHHs
MeHee 50 ThIC. YeJIoBeK), L{eHTPOB
0Opa3oBaHKsl eCTeCTBEHHO-HayYHON

Y TeXHOJIOTUUECKOM HarpaB/IeHHOCTe!
«Touka pocrta»
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ITEPEUEHD

cpeAcTB 00yueHHs M BOCIUTaHusA (MHPACTPYKTYPHBIH JTMCT) A1 co3aHusa B CBepnoBckoi o61actu B 2022 roxy
IleHTPOB 00pa30BaHMs eCTeCTBeHHO-HAyYHOH M TeXHO/IOrH4YecKol Hanpas/ieHHocTel «Touka pocra»

Homep | HaumeHoBanue cpefcTB 06yueHHs Kparkue npuMepHble TeXHUYeCKHe XapaKTePHCTHKU Epunuia | KomauectBo
CTPOKH Y BOCIIUTaHUS H3MepeHus

1 2 3 4 5

1. HavmeHoBaHue HanpasyieHus: «ba3oBas (0bs13aTesIbHast 4acThb)»

2. HaumeHoBaHue pa3jena:

«EcTeCcTBeHHO-Hay4Has
HapaBJIeHHOCTb»
3. |Lludposas naboparopus no (usuke | obecreurBaeT BHIIOJIHEHHe SKCIEPUMEHTOB 110 TeMaM Kypca (QU3HKH. IITYK 243
(yueHHnueckas) Kommuiekranus:

BecrnpoBoHO# MyJIbTHAATYHK 110 (pu3KKe C 6 BCTPOEHHBIMM JATYMKAMM.
LiudpoBoii JaTYKK TeMIIepaTyphl C AUAla30HOM HU3MepeHus He yxe ueM oT -20 go +120 C.
LiudpoBoii aTYMK aGCOIOTHOTO JJaB/IeHus C AUATNa30HOM M3MepeHus He yxe yeM oT 0 go 500 kITa.
JlaTuMK MarHUTHOTO TOJIA C JUarnia30HOM M3MepeHus He yxke ueM oT -80 o +80 MTr.
JlaTuiK HanpsDKeHWs C JUana30HaMu U3MepeHHs He yxke ueM oT -2 fio +2B; ot -5 o +5B; ot -10 g0 +10B;
ot -15 o +15B.
Jarumk ToKa He y>xe ueM oT -1 fjo +1A4.
ITaTuMk aKcesiepoOMeTp C MIOKa3aTe/sIMH He MeHee uyeM: +2 g; +4 g; +8 g.
Otfe/ibHbIe YCTPONCTBA:
USB ocuwinorpad He MeHee 2 KaHana, +/-10 B.
Axceccyapsr:
Kabens USB coeuHUTETBHBIH.
3apsiiHOe yCTpOHCTBO € Kabesem miniUSB4.
USB ApanTep Bluetooth 4.1 Low Energy.
KoHcTpyKTOp /17151 IPOBejeHUs! SKCIIepUMEHTOB.
KpaTkoe pyKOBOZCTBO M0 9KCIUTyaTaruu 1upoBoii JabopaTopuu.
ITporpamMmHOe obecreyeHue.
MeTtoguueckue pekoMengauu (40 pabor).
Hasymuue pycCKOSI3bIMHOTO CaiTa MOA/epXKKH.
Haymuyve BUAECOPO/IMKOB

4. |Lludposas mrabopaTopys O XUMHK | oOecrieyrBaeT BhIIOMTHEHHe T7ab0PaTOPHBIX PabOT 0 XMMHH Ha YPOKax B OCHOBHOM IIKOJIe LITYK 243

(yueHHnueckas)

U TPOEKTHO-HCCJIe/[0BaTe/IbCKOM AesTe/IbHOCTH YYall[UXCsl.
Kommuiekranus:
BecnpoBoAHON MYJIbTHJATYMK 110 XUMHH C 3 BCTPOEHHBIMHU JATYMKAMHU:
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Hatuuk pH ¢ fuana3oHom u3mepeHnus He yxe yem ot 0 1o 14 pH.

JlaTurK 3JIeKTPONPOBOJMMOCTH C JUana3oHaMu u3MepeHus He yke yeM ot 0 0 200 MkCwm; ot 0 go 2000 MxCuwm;
ot 0 710 20000 MKCMm.

JaTurK TemriepaTtypsl C jalia30HOM U3MepeHus He yxe ueM oT -20 g0 +140C.
OTaenbHBIE AATYMKH:

JlaTukK ONTHYeCKO# MJIOTHOCTH 525 HM.

Axceccyapsl:

Ka6esms USB coeuHUTEBHBIN.

3apsigHOe ycTpoiicTBo ¢ Kabesem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

KpaTtkoe pyKOBOACTBO IO 3KCIUTyaTaliu [judpoBoi 1abopaTtopuu.

Ha6op nabopaTopHO#t OCHaCTKH.

IMporpamMmHOe obecrieyeHue.

MeToguueckue pekoMeHamuu He MeHee 40 pabor.

Hamune pyccKOs3bIYHOTO CaiTa NOAJEePIKKH.

Hammune BHeOpOIMKOB

Liudposas nabopatopus obecreyrBaeT BHIIOHEHHE J1abopaTOpHBIX paboT Ha YPOKax 10 6HOMIOrHH B OCHOBHOH IIKO/Ie IITYK 243
1o 6uosiornu (yueHuyeckas) U IPOEKTHO-UCC/IeJOBaTe/IbCKOM JiesiTe/IbHOCTH YYalluXCsl.
KommexTanus:

BecnpoBoHO#M My/IbTHAATYHK 10 GHOJIOTHM C 5 BCTPOEHHBIMHU JJATYNKaMH:

JlaT4MK BJIAXKHOCTH C Auana3oHoM usMepenus 0...100%.

JlaTumK OCBEILeHHOCTH C JUara30HOM U3MepeHus He yxxe yem ot 0 go 180000 k.
[Hatuuk pH c guana3oHoM u3MepeHus He yxe 4em ot 0 g0 14 pH.

JlaTyuK TemMIepaTypsl C AUana30HOM U3MepeHus He yxxe yeM ot -20 go +140C.

JaTuyuK TemmepaTypsl OKpY>KaloLeit cpefibl C AUana3’oHOM U3MepeHHUs He yxke ueM oT -20 o +40C.
Axceccyapsl:

3apsigHOe ycTpoiicTBo ¢ Kabesem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

Kpatkoe pyKOBOACTBO IO KCIUTyaTarjuy LiupoBoii labopaTopuu.

Lludposas BHeOKaMepa C MeTa/UTMYeCKUM IITaTUBOM, pa3pelleHe He MeHee 0,3 MmuKC.
ITporpammHoe obecnieueHue.

Meroguueckue pekomeHzaluu He MeHee 30 pa6or.

YnakoBka.

Hanumuue pyccKosi3pIYHOTO caiiTa NOAAep>KKH, HaJIMYKe BHeOPO/IMKOB

HaumeHoBaHue pasgena:

«KommeroTepHoe 060pyA0BaHHE»

MOV (npuHTEp, CKaHep, KONHUp) THIT yCTpO¥cTBa: MHOrO(yHKIMOHAIbHOE YCTpPOHCTBO (MDY). IITYK 81
LIBeTHOCTD mevath: YepHO-6eas.
TexHOJIOrHsI eyaTH: /ieKTporpaduyeckas (J1a3epHasi, CBeTOAUOAHAs).




®dopmMar nevaTu: He MeHee A4.

Tun CKaHUPOBaHUS: NPOTSDKHBIN/T/TAHIIETHBIH.
Bo03MOXXHOCTb CKaHHpOBaHuUs B opMaTax: He MeHee A4.
Cnocob mogkmouenusi: LAN, Wi-Fi, USB

Hoyt6yk

¢opm-dakTop: HOYTOYK.

Pa3mep guaroHanu: He MeHee 15.6 J10iMOB.

Paspemrenue skpana: Full HD, Quad HD wm Ultra HD.

OO1wuit 06beM yCTaHOBJIEHHOM OIepaTHBHOH MaMATH: He MeHee 8 I'6aiiT.

MakcuManbHbIA 061K [0/1/IepKUBAaEMBI 06BEM OMIePaTUBHOM NamMATH: He MeHee 16 'GaiiT.

O6bem SSD HakomnuTess: He MeHee 240 I'Gaiit.

BecnipoBogHas cBsizb: Wi-Fi.

Ko/1MuecTBO BCTPOEHHBIX B KOpItyc mopToB USB: He MeHee 2, 13 KOTOPBIX He MeHee 1 jo/mkHO 661TE USB Bepcuu He
Hike 3.0.

Pa3speinienne B30-Kamephl, Mnukcens: He MeHee 0.3.

BcrpoeHHblit MUKPOGOH.

KJiaBHaTypa ¢ pack/Iajkoii 1 MapKupoBKoit knasum QWERTY/MLYKEH.

TMoagepxka cTanaapToB GecripoBogHO# cBs3u: 802.11a/b/g/n/ac.

TIpou3BOAMTEILHOCTH TIpoLieccopa (3xaueHue nokasatens «CPU Mark» mo Tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): He menee 5000 ezguHmMII.

Hamyvie MaHMIY/IATOPA MBILIL B KOMIUIEKTe: fia.

YcTaHOBJIeHHas ONepaljMOHHast CHCTeMa C rpaduyecKUM I0/Ib30BaTe/IbCKUM HHTepeiicoM, CBeIeHHs 0 KOTOPOM
BK/IFOUEHBI B e/[MHBIN PeecTp POCCHMCKUX POrPaMM JJIst 3/IEKTPOHHBIX BHIYMC/IUTE/IBHBIX MAIUMH ¥ 6a3 JaHHBIX.
YCTaHOB/IEHHEBIH MaKeT 0(UCHOrO IPOrPaMMHOr0 obecreyeHust, COBMECTHMOTO C YCTaHOB/IEHHOH ONepaljiOHHON
CHCTEMO#, CBE/IHHsI O KOTOPOM BK/IIOUEHbI B eIUHBIHM peecTp POCCUHCKUX MPOrPaMM JJis 3/IeKTPOHHBIX
BBIYMC/IUTE/IbHBIX MAlIXH U 6a3 JAHHBIX

LITYK

243

HavMeHOBaHue HanpasjeHus: «/IomoHUTeIbHOe 060pyAOBaHUE»

10.

HanMenoBaHnue paszena:
«TexHonornyeckas
HanpaBJIeHHOCTb»

11.

OO6pa3oBare/bHbIi HabOP

U1 U3y4eHUs: MHOTOKOMITOHEeHTHBIX
po6OTOTeXHUYECKUX CUCTEM M
MAaHHUIMYJ/IIMOHHBIX POOOTOB

o6pa3oBaTe/IbHbIN HAOOD A0/DKeH OBITh NpeAiHa3HaueH I H3yueHus poGOTOTeXHUUYECKHMX TeXHOJIOTHi, OCHOB
MH(OPMALIMOHHBIX TEXHOJIOTUH M TEXHOIOTHiT IPOMBILIUTEHHOH aBTOMAaTH3Aall1H, a TaKKe TeXHOJIOrUH
MPOTOTUIHMPOBAHUSA U a/;UTUBHOTO IPOU3BO/CTBA.

B cocTaB Habopa JI0/DKHBI BXOJUTh KOMIUIEKTYIOLINE M YCTPOKUCTBA, 06/1a/jarolyie KOHCTPYKTHBHOM, annapaTHOM U
MPOrPaMMHON COBMECTHMOCTBIO ADYT C JIPYTOM:

1) KOMI/IEKT KOHCTPYKTUBHBIX 3/IEMEHTOB U3 METa/UIa U IUIACTHKA Jist COOPKY MOZie/iel MaHUITy IAIMOHHBIX POOOTOB

LITYK

106

C YIJIOBOM KHHEMAaTHKOH, [UI0CKONapa/lle/IbHOM KHHeMaTHKOH, Delta-KMHeMaTHKOI;

2) UHTEJUIEKTYa/IbHBI CEPBOMOAY/Ib C HHTeTPUPOBaHHOM CHCTeMOH! yIpaB/ieHHs] — He MeHee 7 IITYK;

CepBOMO/Y/Ib JO/DKEH 06/1a/jaTh HHTErPUPOBAHHOM CHCTEMOI yrpaB/ieHus], obecrieynBarolei 06paTHyIO CBA3b WK
KOHTpOJIb IapaMeTPOB — II0JIOXKEHHe BaJia, CKOPOCTh BPAIL|eH s, Harpy3Ka PUBOJA, a Takxe obecneunBaroLien
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BO3MOXXHOCTB ITOC/IEJ0BATe/IHHOTO NOAK/TIOUeH s APYT C IDYTOM H yIpaB/ieHHsl CEPBOMO/Y/ISIMU 10
HOC/IeI0BAaTeILHOMY I0JIyAYIUIEKCHOMY aCHHXPOHHOMY HHTepdericy;

3) poBOTOTeXHHUECKHIi KOHTPOJLIEp, MPe/ICTaBISIONIHiA COG0H MOAY/ILHOE YCTPOHCTBO, BKIOUaroujee B cebst
O/IHOTI/IATHBIH MHKPOKOMITLIOTep /ISl BBITIOIHEHHs C/IOKHBIX BHIYHC/THTE/TBHBIX OTlepallHid, nepudepuiHbii
KOHTpOJUIEP /ISl IIPABJIeHHs] BHEIIHMMH YCTPOKCTBAMH M IUIaTy PACIIMPEHHUs I IOAK/IFOUeHHs BHEIIHMX
yCTpoiicTB. Moy po60oTOTeXHMYECKOro KOHTPO/LIepa AO/DKHBI 00/1a/iaTh OJHOBPEMEHHOM KOHCTPYKTUBHOM,
arnmnapaTHOW U MPOrpaMMHOM COBMECTUMOCTBIO JIDYT C IPYTOM.

PoBOTOTeXHWMYECKHMI KOHTPOJUIED JOJDKEH YJOBIETBOPAThL TEXHUYECKUM XapaKTePUCTHKAM: KOIMYeCTBO A/ep
BCTPOEHHOrO MHKPOKOMITbIOTEpa — He MeHee 4, TAKTOBad yacToTa sjpa — He MeHee 1,2 I'T'y, o6bem O3Y — He MeHee
512 M6, namuuue unTepdeiicos — SPI, 12C, 1-wire TTL, UART, PWM, nu¢poBsle — He MeHee 16 WTyK U
aHAJIOrOBbIe NIOPTHI — He MeHee 8 IUTYK /i TOAK/IIOYeH s BHEIHHX YCTPOHCTB, BCTPO@HHbIH MUKPO(OH, a TaKxke
WiFi umu Bluetooth /11 KOMMyHHKALIMHU CO BHEIIHMMH yCTPOHCTBaMH. POGOTOTeXHHYECKUH KOHTPOIUIEP [JO/DKEH
obecrneurBaTh BO3MOXHOCTh IPOrPaMMHMPOBaHKsI C IOMOLLBIO cpe/CcTB s3biKoB C/C++, Python u cBoGogHO
pacnpocTpansieMoii cpefipl Arduino IDE, a Takxke ynpap/ieHHs MO/Ie/IAMH POGOTOTEXHHUYECKMX CHCTEM C TIOMOLIBIO
cpeapt ROS;

4) mporpaMMHpyeMblii KOHTPOJUIEp — He MeHee 1 IITyKH. [IporpaMMUpyeMbIii KOHTPOJUIEp JO/DKeH NPe/iCTaB/IATh
co60ii BLIYMC/TUTeTEHBIA MO/YJIb, 00/13JAI0LIMM LU(POBEIMH OPTaMH — He MeHee 8 ITYK U aHaJIOTOBBIMH
nopTamu — He MeHee 16 wryk, uarepdeiicamu UART, 12C, SPI, TTL, a Takxe Moay/iem GeCripoBOAHOM CBSI3U THIIA
Bluetooth wu WiFi a/1s1 co3/jaHus anmapaTHO-POrPAMMHBIX PeLIeHHi U «YMHBIX/CMapT» — YCTPOUCTB AJist
pa3spaboTku peieHnit «/IHTepHeT Belwei»;

5) n1aTa pacIMpeHusi IPOrpaMMUPYeMOro KOHTposUlepa — He MeHee 1 mryku. [11ata paciuupeHus Jo/DKHa
obecreyrBaTh BO3MOXKHOCTD MOJK/IFOYEHHs] YHUBEPCA/IbHOIO BBIUMC/IMTE/IbHOIO MOAYJIS K CETH NOCPeACTBOM
unTepdeiica Ethernet. [Tnata pacimpenus J0/DkHa 06/1aJ1aTh IOPTaMK BBO/A-BBIBO/A /I MIOAK/TIOUEHHsS LU(POBBIX
¥ aHAJIOTOBBIX YCTPOHCTB — He MeHee 40 wTyK, uuTepdeiic SPI 1 BO3MOXKHOCTBIO MOAK/MIOUEHUs BHELIHEH KapThl
NamsATy;

6) MO/Ly/Ib TEXHMUECKOT'O 3peHHs], IPe/ICTaB/IAIOIMI co60# yCTPOHCTBO Ha 6a3e BHIYUCIUTEBHOTO
MMKDOKOHTpOJ/I/Iepa ¥ MHTerpUPOBAHHOM Kamepbl, 0becreurBaoliiee pacrio3HaBaHue MPOCTeHIINX H300paKeHH Ha
MO/IyJie 3a C4eT COOCTBEHHBIX BEIUMC/TUTEIbHBIX BO3SMOXKHOCTeH — He MeHee 1 IITyKH;

Moy /b TeXHUYECKOTO 3peHust f0/DKeH obecrieynBaTh BOSMOXXHOCTb KOMMYHHKAL[MH C aHJIOTHYHBIME MOZY/IAMU
T0CpPe/ICTBOM LIMHBI Ha 6a3e [oc/Ie/joBaTe/IbHOro HHTepdelica C Le/bio Ja/bHellei nepejaun pe3yIbTaToB
M3MepeHHii IPyIIBI MOAy/Iell Ha yTIPaBJISIOLee BLIYHC/IUTEIbHOE YCTPOHCTBO, MOJK/TIOUEHHOE K JAHHOH LIHHE.
Moy /b TEXHHUECKOTO 3peHHst Z10/DKeH 0GecredrBaTh BO3MOXKHOCTb OCYIIECTB/IATh HACTPOHKY MOAY/I
TeXHMYECKOTO 3peHusl — HaCTPOHKY KCIO3ULHH, 6ananca 6e/10ro, 1jBeTOPa3sHOCTHBIX COCTAB/IAIOLINX, /IO
obHapy>xuBaeMoit 06/1acT U306paXKeHHs], OKPYT/IOCTH 0GHApY KUBaeMoii 06/1acTi H306paKeHH s, NI0JI0XKeHHe
oOHapy>kuBaeMbIX 06s1acTelf OTHOCHTE/ILHO JPYT ApyTa.

Mo/y/Tb TeXHHUECKOTO 3peHHsl JO/DKEeH 0becrednBaTh BO3MOXKHOCTh HACTPOHKH Ha O/fHOBDEMEHHOE OGHApY>KEHHE
He MeHee 10 pa3/THUHBIX OJUHOYHBIX OGBEKTOB B CEKTOpe 0630pa, GO He MeHee 5 COCTaBHbIX 0OBEKTOB,
COCTOSILLUX M3 He MeHee 3 pa3/IMYHBIX rpadMuecKUX NPUMUTHBOB.
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Moay b TeXHMYECKOro 3peHus JOJDKeH 06/1a5aTh BCTpoeHHbIMU HHTepdeficamu — USB, UART, 1-wire TTL, 12C,
SPI /11 KOMMYHMKAL[MK CO BHEIIHHMH NO/IK/II0YaeMbIMU yCTPOHCTBAMH.

B cocTa Habopa J[0/DKHbI BXOAUTH L(bPOBbIe HHPOPMALMOHHO-CEHCOPHbIE MOJY/IH, MPeACTaB/soue co60H
yCTpOiicTBa Ha 6a3e MPOrpaMMHpPYeMOro KOHTPOJ/IIepa M H3MEPHUTE/ILHOTO 3/IeMeHTa.

Lucposoit Mozy/b JO/DKeH 06/1a/jaTh BCTPOEHHBIM MUKDOKOHTPOJIIEPOM (TaKTOBask 4acToTa — He MeHee 16 MI',
ILIMHA JJaHHBIX — He MeHee 8 KGaiiT), uHTepdeiicamu /sl IOAKIIOUEHHS K BHEIIHHM YCTPOHCTBaM: LU(pPOBLIE U
aHasoroBble noptel, 1-wire TTL, pasbem tina RJ.

LubpoBoii MoayJIb JO/DKeH 06ecrieynBaTh BOSMOXXHOCTb KOMMYHMKAI[MH C aHAJIOTHYHBIMU MOAY/ISIMH TTOCPE/CTBOM
IIMHBI Ha 6a3e moc/e/joBaTe/ILHOrO MHTepdeiica ¢ 1ebio JanbHejiieli nepejauy pe3yIbTaTOB M3MEPEHHH IPYIIIIbI
MOZ{y/Ieli Ha YIpaBJisIOLee BLIYKCIHTE/IbHOe YCTPOHCTBO, NOJK/MIOUeHHOE K JAHHOH LIMHE.

B cocTaB Habopa [0/DKHO BXOAMTh: L(POBOi MOAY/Ib TAKTOBOH KHOIKHK — He MeHee 3 IITYK, UH(pPOBO# MOAy /b
CBETO/MO/Ia — He MeHee 3 ITYK, U(MPOBOI MOAY/Ib KOHLEBOTO NPephIBaTe/is — He MeHee 3 IITYK, U$pOBOK MOAY/Ib
JlaT4yMKa 1iBeTa — He MeHee 1 mrTyky, qudposoi Mogyms RGB cBeTognoa — He MeHee 1 IITYKH.

B cocTtaB Habopa JI0/DKHBI BXOAUTH 3/1eMeHThI 11 COOPKH BaKyyMHOTO 3aXBaTa: BAKYyMHasi IPUCOCKA — He MeHee

1 IUTYKH, 3/IeKTPOMarHUTHBIH K/IaaH — He MeHee 1 INTYKH, BAKYYMHBIH HacOC — He MeHee 1 ITYKH.

B cocTas Habopa j0/DkeH BXOAMTH yueOHbIi KOMIUIEKT, BK/IIYaroLyii B ce6s yueGHoe nocobue, Habop 6ubmorex
TPeXMepHBIX 3/IeMEHTOB 15l IPOTOTHIIMPOBAHHUS MO/ie/Ieii MaHUITY IAIMOHHBIX POOOTOB, @ TAKKe MPOrpaMMHOe
obecreuenue A1t paboTs! ¢ HAGOPOM.

ITporpamMmHoe oGecneyenue JODKHO obecreynBaTh TPeXMePHYI0 BU3Ya/IM3allii0 MOAE/IM MaHUMY/IILIHOHHOTO
po6oTa (C yr/I0BO#, NIOCKONAapa/UIe/bHON | e/bTa-KMHeMaTHKO#) B Ipoliecce paboTsl, 06ecriedrBaTh OCTPOEHHEe
TIPOCTPaHCTBEHHON TPaeKTOPHH /BIKEHHs HCIIO/IHUTEIBHOrO MeXaHH3Ma MaHHITy/IAIMOHHOTO POGOTa, BO3MOXHOCTH
3a/laHKs [I0C/Ie[0BATE/IbHOCTH TOYEK ISl IPOXOXKAEH!s Yepe3 HUX HMCIIO/HUTE/IbHOrO MeXaHH3Ma
MaHUIyJIALHUOHHOro po6ora. [IporpaMMHoe obecreueHHe JO/DKHO (PyHKIIMOHHPOBATh, KAK B OTJ€/IbHOCTH B BU/E
Cpe/ibl MOJE/IMPOBAHKSL, TAK U B PeXXHMe MOHUTOPHHTa B pealbHOM BPeMEHH TPH NOAK/IF0YEHHH MO/
MaHHITyIATOpa MOCPE/ICTBOM POBOTOTEXHHUECKOrO KOHTpoJUIepa. [TporpaMmHoe obecriedenye J0/DKHO
obecneyrBaTh BO3MOXHOCTb NOCTPOEHHs! TPAUKOB 3aJaHHbIX U TEKYIUX 0000IeHHBIX KOODAMHAT
MaHMMyIAMOHHOTO po6oTa, rpahMKOB 3HAUEHUH CKOPOCTeli ¥ YCKOPeHHs, rpaUKOB PaCUeTHBIX 3HAUCHHH
Harpys3ku. [TporpamMmuoe obecriedenre JO/DKHO MO3BOIATh 3a/jaBaTh MOC/Ie/I0BATeTbHOCTb Mepe/BIKEHUH
MaHUIy/IATOpa MOCPeACTBOM Habopa KoMaHy B 6/104HO-rpaduyeckoM HHTepdelice.

Yye6Hoe ocobue JO/DKHO COfiepXKaTh MaTepHaJibl 1o pa3paboTKe TpeXMepHBIX Mo/e/eii MOOU/TbHBIX POGOTOB,
MaHMIY/ISLAOHHBIX POOOTOB C Pa3/IMYHBIMH THIIAMM KHHeMAaTHKH (YI/I0Basi KWHEMATHKa, IVIOCKO-TapaJuie/ibHas
KUHEeMaTHKa, Je/bTa-KuHeMaTika, SCARA WM pbluaXHasi KAHEMATHKa, Iiardopma CTioapTa U Jpyrye THIbI),
UHCTPYKLMM 0 TIPOEKTHPOBAHUIO POOOTOB, MHCTPYKLMH M METOJUKH OCYIIECTB/IEHHs] HH)KEHEPHBIX PacyeToB NpU
NPOEKTHPOBAHKH (PacyeTsl Harpy3KH 1 MOMEHTOB, pacyeT MOLHOCTH IIPUBOZOB, PacyeT NapamMeTpoB KWHEMATHKHU 1
JPyTHe PacyeThl), HHCTPYKLUH IO Pa3paboTKe CHCTeM YIIpaB/IeHHs ¥ IIPOrpaMMHOro obecrieueHyst A1 yIpas/ieH st

pOGOTaMH, MHCTPYKI[MH ¥ METOAVKH 110 pa3pabOTKe CHCTEM yIpaB/ieHH s C 3/IEMEHTaMH HCKYCCTBEHHOTO HHTEJUTEKTa
Y MallIHHHOTO 00y4eHus
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12.

YeThIpexoceBoit yue6HbIH po6oT-
MaHHIYJIITOp C MOAY/IbHBIMU
CMeHHBIMH HaCafIkaMU

yuebHbI# po6OT-MaHUITYIATOP PeHA3HAYEH I OCBOEHHS 00YJalOUMHUCS OCHOB POOOTOTEXHUKH, ISt
TOArOTOBKM 00YYaIOLIMXCsl K BHEJPEHHUIO H [OC/IeAYIOLeMY HCIIO/Ib30BaHHIO pOGOTOB B MPOMBILUIEHHOM
IIPOM3BO/ACTBE.

KosmmuecTBo oceli poboTa MaHHMITy/IATOpa — YETHIpe.

INepemelrjeHre MHCTPYMEHTA B POCTPAHCTBE 110 TPEM OCSIM JJ0/DKHO YIIPAB/IATHCS LIArOBBIMH JABUTATe/ISIMHU.
HanpspkeHue mUTaHKs LIArOBBIX JBHUraresieii He 6osee 12 B.

CepBo/iBUrare/ib YeTBEPTOH OCH JIOJDKeH obecrieunBaTh IOBOPOT HHCTPYMEHTA.

YToJ1 HOBOPOTa MaHMITY/IAITOPAa Ha OCHOBAHUU BOKPYT BePTHKaIbHOIM ocu He MeHee 180 rpaaycos.

[l onpe/ie/ieHyst OJIOXKeHHs: MaHHITY/IATOpa TIPH [IOBOPOTe BOKPYT BePTHKA/ILHON OCH I0/DKEH MCIIO/IB30BATHCS
SHKOZEp.

YroJ HoBOpOTA 3a/{HEro [leya MaHUMyAaTopa He MeHee 90 rpajiyCoB.

Yrou noBopoTa nepejHero 1ieya MaHunyaTopa He Menee 100 rpaaycos.

[l onipe/ieJieH st IOJIOXKEHUs 33/JHEr0 U TepeiHero I1ed MaHUIY/IATOpa J0/DKEeH UCTIO/Ib30BaThCs THPOCKOIL. YTOJ
TI0BOPOTA MO YeTBepToi ocu He MeHee 180 rpazycos.

JlomkHa ObITE BO3MOXKHOCTb OCHAILIeHHs] CMEHHBIMU HacafikaMU (HanpuMep, fiepkaTe/ib KapaH/alia Wi
¢nomacTepa, MpUCOCKa C CEPBOJBUTaTe/IeM, MEXaHUYECKOe 3aXBaTHOe YCTPOHCTBO C CePBO/IBUTATe/IEM, YCTPOHCTBO
JJIs1 JIa3epHOM rPaBUPOBKH WIH YCTPOHCTBO A5t 3D-nevaTy). MUHMMa/IbHas KOMIUIEKTALlUsl CMEHHBIMH HaCa/{KaMu:
NHeBMaTHU4eCKHi 3axBaT (PUCOCKA), MEXaHUYeCKHi 3aXBaT, HaCafika Jiep)KkaTe/ib /il KapaHyiaiia/MapKepa/py Ky,
Haca/[Ka Nepexo/iHHK Jyis KPeIUIeH s COBMECTUMBIX KOHCTPYKTHBHBIX JleTa/lel ¥ KOHCTPYKIIUH, Haca/jKa Jla3epHOM
rpaBUPOBKH, Hacazika 3D-neuary (f/s1 paboTh! ¢ m1actukoM PLA ¢ guametpoM HUTH 1,75 Mm).

Jlo/DKeH GbITh OCHALIIEH CePBONPUBO/OM /il [THeBMATHYECKOT0 M MeXaHHYeCKOro 3aXBaToB, 00eCreunBaroMM
BpalljeHHe 3aXBayeHHOro 06BEKTa BO BpeMsi epeMeLiieH s, IOBOPOT NepeMeljaeMoro 06beKTa BOKPYT BepTHKA/IbHOM
ocu. [ obecriedenus GPyHKI{MOHHPOBAHKS THEBMATHYECKOT'O 3aXBaTa JI0/DKeH ObITh OCHAlleH BCTPOGHHOM B
KOpIyC MaHHUIYJ/IATOpa MOMIIOH.

Iomkaa 6bITE BO3MOXKHOCTb MOJK/IIOYEHHUs JOTIOTHUTE/IbHBIX YCTPOMCTB (HalpuMep, TPaHCIOPTepa, Pesbca it
nepemeljeHust po6oTa, MyJIbTa yIpaB/IeHHs TUIA PKOMCTHK, KaMephbl MAIIMHHOTO 3PEeHHs], ONTHYECKOro JaTYnKa,
Mo/yJisi 6eCIIpOBOJHOTO AOCTYyMA).

Po60T-MaHUIyIATOP A0/DKeH obecrevynBaTh nepeMelijeHre HacaJiKu B IIPOCTPAHCTBE, aKTUBAL[MIO HACa/IKH,
BO3MOXXHOCTb I10JTy4€HHs] CUTHAJIOB OT KaMephl M JATYUKOB, BO3MOXKHOCTD YIIPABJIeHHS JAOTOTHUTE/IbHBIMH
yCTpOHCTBaMH.

Marepuan Kopnyca — alroMuHuUiL. [Juamerp paboueit 30Hb!I (63 yueTa HaBeCHOrO MHCTPYMEHTa U YeTBEPTOH OCH) He
menee 350 mm. MnTepdeiic moakmouenus — USB.

Jlo/DKeH UMeTh BO3MOXKHOCTb aBTOHOMHO pabOThI M BHELIHErO YNpaB/ieHus. [lJis BHELUHEro yIpaB/IeHus JO/DKeH
GBITh PEyCMOTPEH MyJIbT, MOAK/II0YaeMslii K pobory no Bluetooth.

YnpaB/IsFOLKii KOHTPOJUIEP JOJDKEH GbITh COBMECTHM €O cpejioit Arduino.

IITYK

106

YIpaB/roIyiii KOHTPOJUIEp COBMECTHM CO CPef0i IIpOrpaMMHpOBaHus Scratch U A35IKOM pOr paMMHUpOBaHus C.
JomkeH o6GecreyrBaTh OBOPOT IO NIEPBBIM TPEM OCSIM B 33/JaHHBIH YTO/l ¥ Ha 3a/JaHHbIA YTOJI, TOBOPOT 1O

yeTBEPTOM OCH Ha 3aflaHHbIH YroJ, JBWKeHHe B KoopAuHaTh! X, Y, Z, nepeMellleHye Ha 33JJaHHOE PACCTOSAHKE 110
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koopguHartam X, Y, Z, nepeJiauy JaHHBIX O TeKyLlleM II0/I0XKeHHH YTJIOB, Ilepe/jauy JaHHbIX O TEKYLMX KOOpJAUHATaX
HHCTPYMEHTA.

JTo/DkeH TO/Iep)KUBaTh [epeMelieHHe B JeKapTOBBIX KOOPJMHATAX M YI/IaX II0BOPOTA OCEH, C 33/JaHHON CKOPOCTBIO
U YCKODEHHEM.

Tunbl NepeMellleHUH B IeKapTOBbIX KOOPAHMHATAX: JBIDKEHHeE 110 TPAeKTOPHH, JBIDKEHHE T10 TIPAMOH MeXAy ABYMsl
TOYKaMH, TeperphIriBaHKe U3 TOYKH U TOUKY (TepeHoC o6beKTa).

Kopriyc o/keH ObITh B 3aljUIIIeHHOM HCIIO/IHeHHUe (K1acca He Hike IP20)

13.

OGpa3oBaTe/bHbIi HAbOp MO
MeXaHHKe, MeXaTPOHHKe U
pobOTOTEXHUKE

Habop /10/DKeH GbITh Mpe/jHa3HAYeH A1 NPOBeZieHUs y4eOHbIX 3aHATHI 10 H3yYEHUI0 OCHOB MEXATPOHUKH U
POOOTOTEXHUKH, IPAKTHYECKOTro NPHMeHeHHUs 6a30BbIX 3/IeMEHTOB 3/IEKTPOHUKU ¥ CXEMOTEXHHUKH, a TAKKe
HauboJ1ee pacpOCTPaHEHHOM 37IeMeHTHOH 6a3bl M OCHOBHBIX TeXHHUECKMX PellIeHUH, IPUMEHSEMBIX TP
NPOEKTUPOBAHUM ¥ MPOTOTUIMPOBAHMH PA3/IHYHBIX HH)KeHepHbIX, KHOePHeTHUECKUX ¥ BCTPAUBAEMbIX CHCTEM.

B cocTaB Habopa JI0/DKHbI BXOAUTh KOMIUIEKTYIOL{He ¥ YCTPOHCTBA, 06/1a/jafojye KOHCTPYKTUBHOM, 3/IeKTPUYECKOM,
anmnapaTHOM U MPOrpaMMHOI COBMECTUMOCTEIO JIDYT C JDYTOM.

B cocTaB Habopa I0/DKeH BXOJUTh KOMIUIEKT KOHCTPYKTHBHBIX 3/IEMEHTOB M3 MeTa/lla /11 COOpKHM MakeTa
MaHHUITY/IALUOHHOrO po60Ta ¥ KOMILIEKT METa/UIMYECKHX KOHCTPYKTHBHBIX 3/IEMEHTOB /i COOpPKM MakeTa
Mob6wibHOro pobora.

B cocraB Habopa JO/DKHBI BXOAUTD MPHBO/A PA3/TMYHOrO TUIA: MOTOPhI C HHTETPUPOBAHHBIM WIH BHELTHUM
JIaTYMKOM TIOJIOXKEHHUsl — He MeHee 2 IITYK, CePBONPUBO/, GOIbILOH — He MeHee 4 IITYK, CepBONPUBO/ MaJIbIH —

He MeHee 2 IITYK, IPHBOJ, C BO3MOXKHOCTBIO YIIPaB/IeHHs B [IarOBOM PeXXUMe — He MeHee 2 IUTYK.

B cocTaB Habopa O/DKHBI BXOJAUTH JIEMeHTSI JJis COOPKM BaKyyMHOIO 3aXBaTa: BaKyyMHasi IIPUCOCKA —

He MeHee 1 IITYKH, 3/IeKTPOMarHUTHBIH K/lanaH — He MeHee 1 IITYKHM, BAKYYMHBIH HAacOC — He MeHee 1 WTyKH.

B cocTas Ha6opa JI0JDKHA BXOJUTH 3/ieMeHTHasi 6a3a /11 IPOTOTHIIHPOBAHKS: I/1aTa /1 6ecraeyHoro
NPOTOTUIIMPOBAHKS, KOMILIEKT IIPOBO/IOB Pa3/IMYHOrO THIIA H [/IUHBI, KOMIUIEKT PE3CTOPOB, KOMILIEKT
CBETO/JUO/I0B, CEMUCETMEHTHBIH HHAUKATOP, Auciuiei J)KK-Tuna, KHONKY — He MeHee 5 IITYK, IIOTEHI[MOMETPBI —
He MeHee 3 ITYK, MH(PAKPACHBIH JAaTYHK — He MeHee 3 INTYK, Y/IbTPa3BYKOBOM JJaTUMK — He MeHee 3 IUTYK, JAaTYHK
TeMIiepaTyphl — He MeHee 1 LITYKH, JaTYMK OCBEIeHHOCTH — He MeHee 1 mTyKH, Moay/b Bluetooth — He menee

1 wrryku, Moay/ib VIK-npuemMHuKa — He MeHee 1 mTyku, moayas MK-mepeaTynka B BU/ie KHOIIOYHOTO MTy/IbTa
yrpasieHus — 1 IITyKa, akKyMyJ/ITOp — He MeHee 1 INTYKH, 3apsiHOe YCTPOKWCTBO — He MeHee 1 IITYKH.

B cocTaB Habopa [JO/DKEH BXOAUTb My/IbTHAATUHK JIs H3MepeHHs TeMIlepaTyphbl M BJIaKHOCTH OKpYKaroLjei
cpezibl — He MeHee 1 mTyku. My/IbTHAATUMK JO/DKeH 06/1a/jaTh BCTPOEHHBIM MUKDOKOHTDOJUIEPOM (TaKTOBast
YacToTa — He MeHee 16 MT'l1, IIMHa JaHHBIX — He MeHee 8 K0aiiT), nHTepdeiicamMu /s NOAKIIOUEHHs K BHEIIHUM
ycTpoiicTBam: ud)poBble U aHaJIOroBble MopTsl, 1-wire TTL, passem Tuma RJ.

B cocTas Habopa I0/DKeH BXOJMTh KOMIUIEKT YHUBEPCA/IbHbIX BHIYUC/IMTE/LHBIX MOy Iel, IPe/iCTaB/IAIOIUX COG0H
6a30ByI0 MIATY, IIATy PACLIMPEHHs /I CETEBOr0 B3aUMOJEHCTBYSA U I/IaTy MO/K/TIOYEHHs CHIOBOH HarpysKH.
BxoggIue B KOMIUIEKT YCTPONCTBA JO/DKHBI 06/1a/jaTh OfHOBPEMEHHOH KOHCTPYKTHUBHOM, 3/IeKTPUYECKOH,

81

anmnapaTHOM ¥ IIPOrPaMMHOM COBMECTMMOCTBIO APYT C JPYTOM.
Ba3oBas I/1aTa yHUBEPCAILHOTO BBIUMC/IMTEILHOTO MOAYJIS {O/DKHA MPe/CTaB/IAsTh CO00# MporpaMMupyembIi
KoHTposep B cpege Arduino IDE WM aHanornyHbIXx CBOGOAHO pacipocTpaHsieMbIX cpefiax paspaborku. Basosas
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TIaTa I0/DKHA 06/1alaTh BCTPOEHHBIMHU HHTepGeicaMu Jiyist IOAK/IF0UeHHs [U(POBLIX M aHA/IOTOBBIX YCTPOHCTB,
BCcTpoeHHbIMHU uHTepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

InaTa pacluMpeHus JO/DKHA 06ecrieurBaTh BO3MOXKHOCTb TOJK/IFOUEH s YHUBEPCA/IbHOTO BEIYMC/IATEIbHOTO MOAY /IS
K ceT nocpezictBoM unTepeiica Ethernet. ITinata paciumpenus fo/mkHa 06/1aaTh OPTaMU BBO/Ja-BBIBOAA ISt
TMOJK/TIOYeHHs! U(PPOBBIX U AHATIOTOBBIX YCTPOHCTB, HHTepdelic SPI M BO3MOXXHOCTEIO NO/K/IIOUEHHs BHEILHEH
KapThl MAMATH.

[narta pacmpeHus JJis OAK/TIOYeHHs] CHIOBOH HarpysKH JI0/DKHa 06ecreurBaTh BO3MOXXHOCTB TIPMOTO
TIO/IK/TIOYeHHs! BHEIHeH CHUJIOBOM HArpy3KH, a Tak)Ke pery/IMpyeMoi Harpy3ku nocpesictsom PWM unTepoelica.

B cocTas Habopa /J0/DKeH BXOJUTh IPOrpaMMUpYeMblii KOHTPOJUIep, 06ecreurBarolui BO3MOXXHOCTb OCYILECTB/IATh
pa3paboTKy IPOrpaMMHOr0 KOAa, UCIIOb3ysl HHCTpyMeHTapuii cpesi paspabotku Arduino IDE 1 Mongoose OS u
s13pIKOB porpammuposanust C\C++, JavaScript. [IporpaMMupyeMsli KOHTPOJIIEP Jo/DkeH 06/1aaTh MOpTaMu st
TMOJK/TIOUeH s (POBBIX U aHAJIOTOBBIX YCTPOMCTB, BCTPOEHHBIMH NIPOrPaMMMPYEMBIMHU KHOIIKaMH 1
3/IEKTPOMEXaHHYEeCKUMHU MOJYJ/IIMH /IS OpTraHU3al[ii CUCTeMBbI DYYHOI'O yIIpaB/IeHusl, BCTDOEHHBIMH
IPOrpaMMUPYEeMBIMU CBETOAMOAAMH [/Isl HHIUKALUK paboyero pexxuma, BCTpOeHHbIMH HHTep(elicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi.

B cocTas Habopa /J0/DKeH BXOJUTb MO/YJ/Ib TEXHHUECKOTO 3peHus], IIpe/ICTaBIIAIOIMIA CO60M BEIUMCIUTEIbHOR
YCTPOMCTBO CO BCTPOEHHBIM MUKPOMPOLIeCCOPOM (KOJMYeCTBO s/iep — He MeHee 4 INTYK, YaCTOTa sifipa He MeHee

1.2 I'Tu, o6bem O3Y — He MeHee 512 M6, 06veM BCTPOEHHO# amMATH — He MeHee 8 I'6), HHTerpHpOBaHHOM KamMepoH
(MakcuMasbHOe paspelleHre BUEO0N0TOKa, epefaBaemMoro 1o uuTepdericy USB — He MeHee

2592x1944 e/1.) ¥ ONTHYECKO#M CHCTEMON. MOAy/Ib TEXHHYECKOTO 3peHHs JJo/DKeH 06/1ajaTh COBMECTHMOCTBIO C
Pas/IMYHBIMK IPOrPAMMHPYEMBIMU KOHTPOJ/I/IEPaMH C OMOIIbIO UHTepdelico — 1-wire TTL, UART, 12C, SPI,
Ethernet. Mogy/1b TEXHUYECKOTO 3peHHs JO/DKeH 00ecIieynBaTh BBINO/THEHHE BCeX H3MepPeHHH ¥ BLIUMC/IeHUH
[I0CPEeICTBOM COOCTBEHHBIX BBIUMC/IMTEIHBIX BO3MOXXHOCTell BCTPOEHHOI0 MUKpomporeccopa. Moaysib
TEXHUYECKOTrO 3peHHsi A0/DKeH 00/1aZaTh BO3MOXXHOCTbI0 KOMMYHHKALIMH C aHa/IOTHYHBIMHM MO/Y/IIMH TIOCPEJCTBOM
IIMHBI Ha Oa3e moc/ieoBaTe/IbHOro HHTepdeiica ¢ Le/bio JanbHelieil nepejayn pe3yIbTaToB U3MEPEHHH IPYIIIbI
MO/Iy/Ieli Ha YIIpaBJisiioLiiee BHIYMC/IUTENBHOE YCTPOHCTBO, MOAK/TIOYeHHOe K JaHHOM KHe. Mojy/Ib TeEXHAYECKOro
3peHus JJo/DKeH 06ecrieynBaTh HaCTPOHKK PEXXUMOB PabOThI — HACTPOHKY 9KCro3UIHH, 6aanca besoro,
1IBETOPa3sHOCTHBIX COCTABJIAIOLINX, IUIONIAA1 0OHAPY>KUBaeMoit 06/1acTH H306paKeHHs], OKPYTIOCTH
oGHapy>kKBaeMoii 06/1acTH H300pKeHHUs, T0JI0KeHHe 0OHAPY)KMUBaeMbIX 06/1acTel OTHOCHTE/TLHO APYT Apyra,
MalIMHHOe 06yJeHHe apaMeTpOB HeHPOHHBIX ceTeit /11 06HapyKeHHs 00beKTOB, POPMY H 3aKOJMPOBaHHbIE
3HaueHus 0OHapy>KUBaeMbIX MapKepOB THIIA Aruco, pa3mMeps! 06HapY>KMBaeMbIX OKPY>KHOCTeH, KBaJIpaToB U
TPEeyroJIbHUKOB, [1apaMeTPOB KOHTPACTHOCTH, Pa3MepOB, KPUBU3HBI U MOJIOXKeHHs PaCl03HaBaeMBbIX JIAHHUIA.

Ha6op ao/mkeH o6ecreunBaTh BO3MOXXHOCTb pa3paboTky Mojie/id MoGHIbHOro po6oTa, yrpassemoii B FPV-pexume
T0Cpe/ICTBOM NPOrPaMMHOr0 06ecrieyeH s /st IePCOHATHOTO KOMITbIOTepa ¥ MOOM/IbHBIX yCTpoicTB Ha 6ase OC
Android um I0S, o6ecreurBaroLero BO3MOXHOCTb YIIPaB/IeHHs MOOHILHBIM POGOTOM H BCTPOEHHBIM
'MaHWITy/IATOPOM [IOCPEeJCTBOM rpaiuecKoro uHrepdeiica, BKIIOYAIOIUM B CeGa HabOp KHOMOK W MepeK/royaTesiet,
JDKOMCTHK, 00/1aCTh /15l 0TOOpaXkeHusl BUJIEO.
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Habop ji0/mkeH o6ecrieurBaTh BO3MOXXHOCTb H3YYeHHsl OCHOB Pa3pabOTKK MPOrPaMMHBIX U aNNapaTHbIX KOMILIEKCOB
MH>KEHEePHBIX CHCTeM, pelueHui B cepe «/IHTepHeT Belleii», a Takxe pelieHui B 06/1aCTH pO6OTOTEeXHUKH,
MCKYCCTBEHHOTO MHTe/UIeKTa ¥ MallIMHHOrO 06yyJeHus.

B cocraB Habopa J{0/DKHO BXOJMTH OCOOHE 10 M3YUEeHHIO OCHOB 3/IEKTPOHHKM M CXeMOTeXHHMKH, pelleHui B chepe
«/HTepHeT Belleii», pa3paboTKH U MPOTOTHIIMPOBAHUIO MoJe/lei po6oTOB.

B cocraB Habopa JJ0/DKHO BXOZHTH TOCOGHE IO H3yYeHHI0 OCHOB Pa3paboTKH CHCTEM TEXHMYECKOTO 3DeHHs 1
5JIEMEHTOB HCKYCCTBEHHOIO MHTe/IeKTa

14.

O6pa3oBaTe/bHbIA KOHCTPYKTOP JJIst
TIPAaKTHUKH 6/104HOTO
[IPOrPaMMUPOBaHKs C KOMILJIEKTOM
JIATYMKOB

po6oToTexHUUeCKui HabOP Mpe/JHA3HAYEH /IS H3yUeHHs OCHOB POOOTOTEXHHKH, /IeTa/lel, Y3/10B U MEXaHH3MOB,
Heo6XOUMBIX JJIs CO3/jaHUsI POOOTOTEXHHYECKHX YCTPOKCTB.

HaGop nipezcTasisieT cO60H KOMIUIEKT CTPYKTYPHBIX 3/IeMEHTOB, COe/JUHUTE/IbHBIX 3/IEMEHTOB U
3/IeKTPOTEXHUYECKHUX KOMIIOHEHTOB.

Ha6op 1103B0/1€T POBOAUTE SKCIIEPUMEHTBI 110 IIPeMeTy (H3HKa, CO3/jaBaTh ¥ IPOrPaMMHMPOBATh COOMpaeMsble
MO/Ie/TH U3 KOMIIOHEHTOB, BXOASLIMX B €ro COCTaB, paboune MO/e/ld MOOH/ILHBIX M CTAallHOHAPHBIX
POBOTOTEXHUYECKUX YCTPOMCTB C aBTOMATH3HPOBAHHBIM YIIPAB/IeHHEM, B TOM YKC/Ie HA KOJIECHOM ¥ I'yCeHHYHOM
XO/1y, a TAK’Ke KOHCTPYKI{Hii, OCHOBAHHbIX Ha HCTIO/Ib30BAHHMH Pa3/IMUHbIX BU/IOB NepeJay (B TOM YHC/Ie YePBSUHBIX U
3y6uaThiX) a TaKKe psryaroB. BerpoenHsie GecripoBojHbie ceTeBble pemenus (Wi-Fi u Bluetooth), BosMoxHOCTE
MHTerpanuu ¢ 6ecruaTHeIM 06/1a4HBIM IPOrPaMMHEBIM obecrieueHreM, 06eCedrBaloT BO3MOXXHOCTb PAKTHYECKOro
M3y4YeHHs TeXHOJIOT M MHTEPHETa Belliell ¥ OCHOB HCKYCCTBEHHOro MHTe/LTeKTa. OGecrieunBaeTcst BOSMOXKHOCTb
00be/JHEeHHs HECKOJIbKMX POGOTOB, COGPAaHHBIX U3 MOA0OHBIX HaGOPOB, B IPYTINLI C CETEBBIM B3aUMO/EHCTBHEM.
TIpe/lyCMOTpeHa ONLUOHA/IbHAsT BO3MOXXHOCTb PaCIIMPEeHHs JOTIO/THUTE/IbHBIMU KOMIIOHEHTaMH (He BXOASLIMMH B
CTaHJAPTHYIO KOMIUIEKTALHIO), TI03BOJISIOLUMH H3y4YaTh TeXHUYECKOe 3DeHHe ¥ MIPOMBILUIEHHYI0 POGOTOTEXHHKY.
Tpe/ycMOTpeHa BO3MOXKHOCTh PaboThl HaGopa C JONOTHUTe/TbHBIMH 00/IaUHBIMU CEPBUCAMH.

TIpelyCMOTPeHbI MHHHMYM /jBa IPOrPaMMHUPYEMBIX KOHTPOJLIEpa B IIACTUKOBbIX KOPITYCax, MO3BOISIOLIMX
O/JHOBPEMeHHO C03/1aBaTh 2 BapyaHTa poGOTOB Pa3/IMYHOr0 Ha3HAUYEHHs], UMEIONIMX BO3MOXKHOCTb PabOTHI KaK B
TIOTOKOBOM PEXKMMe, TaK ¥ aBTOHOMHO; T03BOJISIOLIHMX Pean30BaTh 0OyyeHre MPOrpaMMUPOBAHHIO B HECKOJIBKHX
cpefiax pa3pabOTKH Ha pa3/IMUHbIX si3bIKax (K npumepy, B cpefax Mblock, Arduino IDE, Ha si3bikax Scratch, C,
Python, micro Python).

Kak MHHHMYM O/JUH M3 KOHTPOJUIEPOB MMeeT BCTPOEHHYIO OIePALMOHHYI0 CHCTeMy, BeTpoeHHble Wi-Fi u Bluetooth,
TOPT /151 NOAK/TIOUEHHsI IOC/IeA0BaTe/IbHO COeJMHAEMBIX BHEIIHUX YCTPOKCTB (He MeHee 20 0HOBPeMEHHO
TMOJK/TFOYAEMBIX YCTPOHCTB).

Kax MMHMMYM Of[MiH U3 KOHTPOJUIEPOB MMEET BO3MOXHOCTb O/JHOBDEMEHHOM 3allMCH He MeHee 8 mporpaMM C
BO3MOXHOCTBIO NIEPEKJTFOUEHHUST MEXY HHMH.

Kak MMHMMYM OJj¥H U3 KOHTDPOJUIEPOB MMeeT NO/HOLBETHbIH Auciieii (IPS), 103BO/AIOLIHI BHIBOAUTE JAHHBIE C
JaTYMKOB B BHe Tab/UI| ¥ rpadvKOB, a TAKKe CO3/jaBaTh BCTPOEHHbIE B KOHTPOJLIED BHAEOUTDBL.

KoJTH4ecTBO CeHCOPOB ¥ UCTIOJIHUTE/IbHBIX YCTPOMCTB, BCTPOSHHBIX B OJMH U3 KOHTPOJUIEPOB, — He MeHee 10 IITyK.

IITYK

106

O6lijee KOIMUECTBO 3/IEMEHTOB B Habope He MeHee 400 IITYK, B TOM UKCJIe TIOAK/TFOUYaeMble MOAYJIH:
Bluetooth Mozyb;
[IBOMHOM JaTUHK JINHUY;

YJIbTPa3BYKOBOH JaTUMK PaCCTOSHMS;
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JIaTUMK I[BETa;
JIaTYMK KacaHWsi 371IeKTPOMeXaHHYeCKHH;
IR Moayib;
MOTOp MOCTOSIHHOTO TOKA C PeZlyKTOpPOM — He MeHee 2 IITYK;
CepBOIPUBOZ;
NyJIbT JUCTAHIMOHHOTO yrpas/ienus IR.
Hab6op a0/mkeH 61T YKOMIIIEKTOBAH aKKYMYJIATOPHBIMU GaTapesmMu.
TIporpaMMHOe obecrieuenye, HCTIO/b3yemMoe Jyis IPOrpaMMHUpOBaHus COGMpaemMbix POGOTOTEXHMYECKUX MO/e/IeH 1
YCTPOMCTB, JO/DKHO ObITh JJOCTYIHO /i1 6eCriaTHOrO CKauMBaHMs U3 UH(OPMALOHHO-TeIeKOMMYHUKAI[HOHHOH
cety «/IHTepPHET» U MOC/IeAYIOIEro UCI0/Ib30BaHMs

15. HanMeHoBaHHe Hanpas/enus: «Ba3osas (06si3aTe/IbHas YaCTh) (MAJIOKOMILIEKTHAS IIKOJIa)»

16. HaumeHoBaHMe pa3jena:

«EcTecTBeHHO-Hay4Has
HAaIpaB/IeHHOCTb
(MaJIOKOMIUIEKTHasI LIIKO/IA)»
17. |Ludposas nabopatopus no ¢pusrke | obecrieyrBaeT BEIIOTHEHHe SKCIIEPUMEHTOB 10 TeMaM Kypca (H3HKH. IUTYK 50
(yueHHueckas) KommiexTarys:

BecrpoBOAHON My/IbTHAATYHK 1O QU3KKe C 6 BCTDOGHHBIMU AAaTYHKAMHU.
L{u¢poBOii JaTUKMK TEMIIEpaTypsI C UANa30HOM H3MepeHus He yxe yem oT -20 o +120C.
LucpoBoii AaTurK aGCOMOTHOrO /JAB/IEHNMs C MaNa30HOM M3MepeHus He yxxe yeM ot 0 o 500 kITa.
JTaTuMK MarHUTHOTO OJIS C AMarNa30HOM H3MepeHus He yxe deM ot -80 fo +80 MTu.
JlaTuMK HampsDKeHWs! C Mana3’oHaMy H3MepeHHs He yxke 4eM oT -2 70 +2B; ot -5 go +5B; ot -10 0 +10B;
ot -15 o +15B.
JlaTuuK TOKa He y>Ke ueM OT -1 o +1A4.
JlaTuuK aKce/siepoMeTp C ToKas3aTe/sIMH He MeHee ueM: +2 g; +4 g; +8 g.
OTzenbHbIE YCTPOKCTBA:
USB ocuuiiorpag He MeHee 2 KaHaia, +/-10 B.
Axceccyapst:
Ka6ens USB coeMHUTE/IbHBIN.
3apsiiHOe yCTpO#CTBO € Kabesnem miniUSB4.
USB Apantep Bluetooth 4.1 Low Energy.
KOHCTPYKTOp /151 IPOBe/IeHHsl 3KCIIePUMEHTOB.
KpaTkoe pyKOBO/CTBO IO 9KCIUTyaTaluu udpoBoii 1aboparopuu.
TporpamMMHOe obecriedeHue.

i Mertoauueckre pekoMeHganuu (40 pabor).
Ha/uye pPyCCKOA3bIMHOIO CaiTa MOALEPKKH.
Hanuuue BHEOPOJIMKOB

18. |Llucdposas nabopatopus no xumuu | 06ecrieyrBaeT BhIOMHEHHe JaGOPaTOPHBIX paboT MO XUMUH Ha YPOKAX B OCHOBHOM IIKOJTe IITYK 50

(yueHmnyeckas)

u I'lpOEKTHO'PICCHEAOBBTEHLCKOﬁ JesiTe/IbHOCTH y4YalluXCs.
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Komruiekranus:

BecrnpoBogHO# My/IbTHAATYHK 110 XUMHH C 3 BCTPO@HHBIMH JIaTYMKAMU:
Hartuuk pH c fuana3oHoM H3MepeHus He yxxe 9eMm ot 0 o 14 pH.

JIaTuMK 3/1eKTPOIPOBOAUMOCTH C AHana3oHaMu H3MepeHus He yxe ueM ot 0 g0 200 MkCwm; ot 0 o 2000 MrCwm;
ot 0 g0 20000 MkCM.

JlaTuMK TemmepaTyphl C JUara30HOM H3MepeHus He yxxe deM oT -20 o +140C.
OTzenbHbIe JaTUUKU:

JaTyuK ONTHYeCKOM IJIOTHOCTH 525 HM.

Axceccyapsl:

Ka6ens USB coeiMHUTETBHBIM.

3apsiiHOe yCTPOHCTBO C Kabenem miniUSB.

USB Aganep Bluetooth 4.1 Low Energy.

KpaTtkoe pyKOBOZCTBO IO 3KCIUTyaTanuy Ludpooi 1abopaTopuu.

Habop 1abopaTopHOil OCHaCTKH.

IMporpamMmHoe obecreyeHme.

MeTtoauueckue pekoMeHaIuu He MeHee 40 pa6or.

Hasiurie pyCCKOSI3bIYHOTO CaiTa NOAJAePIKKH.

Hanuyue BHeOPOIMKOB -

19.

Lludposas nabopaTopus
1o 61osioruu (yueHu4eckas)

obecreurBaeT BHINOIHEHHe 1aOOpaTOPHBIX PabOT HA YPOKax MO GHOJIOrMM B OCHOBHOM ILKOJIE
Y IIPOEKTHO-UCC/Ie0BaTe/IbCKOM JesTe/TbHOCTH YYalUXCsl.

Kommiekrarnus:

BecrnpoBoAHOM My/IbTHAATYUK MO GHONOTHH C 5 BCTPOEHHBIMHU JaTYMKAMU:

JlaTuvK BIa)KHOCTH C Juana3oHoM usmMepenus 0...100%.

JIaTuMK OCBEILIEHHOCTH C JUaIla30HOM M3MepeHus He yxe yem ot 0 go 180000 k.

Hartuuk pH c quana3oHOM u3MepeHus He yxke yeM ot 0 1o 14 pH.

JlaTuvK TeMIiepaTypsl C AUana3oHoM U3MepeHus He yxe dem oT -20 o +140C.

JlaTurK TeMIiepaTypsl OKpY’KaroLwieii Cpefibl C AUara30HOM H3MepeHus He yxke yeM ot -20 go +40C.
Axceccyapsl:

3apsiiHOe yCTpOHCTBO ¢ Kabenem miniUSB.

USB Apantep Bluetooth 4.1 Low Energy.

Kpartkoe pyKOBOZCTBO IO SKCIUTyaraluH 1udposoii 1aboparopuu.

Lludposas BUAEOKamMepa C METa/UIMYECKUM LITaTHBOM, pa3pelieHye He MeHee 0,3 Mmukc.
TporpammHoe obecrieueHue.

MeTtoauueckue pekoMeHanuu He MeHee 30 pabor.

YnakoBka.

IITYK

50

Hannuue PYCCKOSI3bIYHOT'O CaWTa NOAJEP>KKH, HaJIMYKe BH/1€OPO/IHKOB

20.

HaumeHoBaHuUe pasfena:
«KommnbloTepHoe 060pyoBaHye
(MaJIOKOMIUIEKTHAs! [IIKOJIa)»
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M®Y (npuHTep, CKaHep, KOIHD) THII YCTPOMCTBa: MHOroGyHKIHOHabHOE yCTPoHcTBO (MDY).
LIBeTHOCTb NeyaTh: YepHO-6eras.

TexHOJIOrUs TeyaTy: 31eKTporpaduueckas (J1asepHasi, CBETOAUOHAS).
dopmar neyaru: He MeHee A4,

THIl CKaHUPOBAHUS: MPOTSDKHBINM/T/IAHILIETHBIH.

B03MOXXHOCTh CKaHMPOBaHHUA B popmaTax: He MeHee A4.

Cnoco6 moakmouenus: LAN, Wi-Fi, USB

Hoyt6yk (dopM-¢hakTop: HOYTOYK.

Pa3mMep AuaroHau: He MeHee 15.6 110fMOB.

Paspeiuenue 3kpana: Full HD, Quad HD wm Ultra HD.

O61uuit 065eM yCTaHOBJIEHHOM ONEPAaTUBHOM MamsTH: He MeHee 8 I'GaiT.

MakcuMaIbHbIN 061K oAepXKUBaeMblii 00BEM ONepaTHBHOM NaMATH: He MeHee 16 I'6aiiT.

O6nem SSD Hakonutessi: He MeHee 240 I'6aidr.

BecnipoBogHas cBs3b: Wi-Fi.

KonmuecTBO BCTPOEHHBIX B Kopiyc noptoB USB: He MeHee 2, U3 KOTOPBIX He MeHee 1 o/mkHO ObiTh USB Bepcuu He
Hike 3.0.

Pa3spelieHue B36-Kamepsl, Mnukcess: He MeHee 0.3.

BcTpoeHHbIH MUKPOGOH.

KJ1aBHaTypa C pack/Iajkoii 1 MapKupoBKoit knasum QWERTY/MILIYKEH.

TMoaaepxka crangaptoB GecripoBoaHoi ces3u: 802.11a/b/g/n/ac.

TIpoM3BOAMTE/ILHOCTH IpoLjeccopa (3HaueHue nokasaress «CPU Mark» no tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): He menee 5000 ezuHmMII.

Haimyrie MaHUIY/IATOpPA MBILIb B KOMILIEKTe: /ia.

YcTaHOB/IeHHAs! OTepaljOHHast CUCTeMa C rpaduyecKyM MoJb30BaTeIbCKUM HHTepdeiicoM, CBeJleHHs 0 KOTOPOM
BK/TIOYEHBI B €/IAHbIA PeeCTp POCCHHCKUX TIPOTrPAMM JIsl 3JIeKTPOHHBIX BHIYHC/TUTE/TLHBIX MallMH U 6a3 JaHHbIX.
YcTaHOB/IeHHBIH akeT 0(KUCHOrO NMPOrPaMMHOr0 obecreyeHus], COBMECTHMOTO C YCTAaHOB/IEHHO# OneparMOHHOM
CHCTEMO}M, CBE/IEHHsI 0 KOTOPOM BKJTIOUEHBI B €JUHbIH peecTp POCCUHMCKUX TNPOrpaMM JJIsl 3/1IeKTPOHHBIX
BBIYMC/IUTE/IbHBIX MAllIMH U 6a3 JaHHBIX




