ITIEPEYEHD

YTBEPXXIEH

TIpYKa3oM MUHKCTePCTBa 00pa30BaHus
Y MOJIOZIE’KHOM TTOJTUTUKU
CBep/IOBCKOM 00/1aCTH

ot 06.08.2021 Ne 774-/1

«O co3panny B CBepZyIOBCKO# 00/1acTh
B 2022 ropy Ha 6a3ze
o0611je06pa3oBaTe/bHBIX OpraHu3aryi,
PacIooKeHHbIX B CeJTbCKOM MeCTHOCTU
Y MaJlbIX Topojiax (HaceJeHHBIX
MyHKTaX, OTHOCSIIIIUXCS K TOPOJCKOM
MECTHOCTH, C YMCJIEHHOCTbIO HaceieHusl
MeHee 50 ThIC. UeI0BeK), LIeHTPOB
obpa3oBaHMs eCTeCTBeHHO-HAayUHOMH

Y TEXHOJIOTUUECKOU HaIlpaBIeHHOCTeH
«Touka pocTa»

Cpe/CcTB 00yueHHs M BOCIUTaHNUA (MH(PaCTPYKTYPHBIi JIUCT) AIA co3aaHus B CBep/1oBcKou o6/1actu B 2022 roay
LIeHTPOB 00pa30BaHUsI eCTeCTBEHHO-HAYUYHO! U TeXHO0/I0rHYeCcKoi HanpasieHHOcTel «Touka pocra»

Homep | HaumeHoBaHue cpeicTB 00yueHust Kpatkue npumepHble TeXHUYECKHe XapaKTePUCTUKU Epununa | Kosmmuectso
CTPOKHU 1 BOCIIUTaHUs Y3MepeHust

1 2 3 | a4 ] 5

1. HavimeHoBaHue HanpaBsieHusi: «ba3oBasi (06si3aTesibHast 4acThb)»

2. HavMeHoBaHue pasgesna:

«EcTecTBeHHO-HayuHast
HarpaBJIeHHOCTb»
3. |Ludposas naboparopus o ¢pusmke | obecrieunBaeT BLITIOJHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca QU3MKH. HITYK 243
(yueHrueckas) Komnnekranms:
BecnipoBojHO# My/IbTHATUHMK 1O (pU3MKe ¢ 6 BCTPOEHHBIMU JaTYMKAMU.
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LlndpoBoii faTurK TemIlepaTypsl € JUara3oHOM n3MepeHus He yxke uem oT -20 go +120 C.

Ludporoii faTurK abCOMOTHOTO AaBIeHUs C TUara30HoOM u3MepeHus He yoke ueM ot 0 mo 500 kI1a.

JaTurvK MarHMTHOTO TI0JISI C AXara3oHOM U3MepeHusi He yxke ueM ot -80 go +80 mTu.

JaTurK HarnpspKeHUs C AUana3oHaMy M3MepeHUsi He yKe 4eM oT -2 Ao +2B; ot -5 go +5B; ot -10 o +10B;

ot -15 mo +15B.

JaTurk Toka He yxxe ueM oT -1 o +1A4.

JaTurk akcesepoMeTp C IoKasaresssMU He MeHee ueM: £2 g; +4 g; 8 g.
OTzenbHbIe yCTPOICTBa:

USB ociuiorpadg He MeHee 2 KaHana, +/-10 B.

Akceccyapsl:

Kabens USB coefUHUTE/TbHBIMN.

3apsiHoe yCTPOKCTBO ¢ Kabesem miniUSB4.

USB Aparirep Bluetooth 4.1 Low Energy.

KoHcTpyKTOp /7151 TPOBeZleHNs SKCIIePUMEeHTOB.

KpaTkoe pyKOBOJCTBO TI0 KCIITyaTaliy LU(POBOH 1abopaTopuH.
[TporpammHoOe obecrieueHue.

Metoanueckue pekoMeHganmu (40 pabor).

Hanuune pyccKosi3bIUHOTO caiiTa oA ePKKH.

Hanuuve BUIe0pOIMKOB

[udposas 1abopaTopusi M0 XUMUK
(yueHrueckas)

obecrieunBaeT BbINOJHEHUE J1a00PaTOPHBIX PabOT MO0 XUMUU Ha YPOKax B OCHOBHOM IIKOJIe
Y TIPOEKTHO-UCC/IeJ0BaTeIbCKON /IesiTe/IbHOCTH yUalXCsl.

Komrutekranmst:

BecripoBoHOM My/IbTHATUMK 110 XUMHH C 3 BCTPOEHHBIMH [JaTYNKaMHU:

Hartuuk pH c fuanasoHoM usMmepeHnus He yxxe yem ot 0 1o 14 pH.

JaTuuK 371eKTponpoBOJMMOCTH C Auana3oHaMu u3mepenus He yxxe ueM oT 0 7o 200 MkCwm; ot 0 go 2000 MxCwm;

oT 0 mo 20000 MKCM.

JaTurk TeMIiepaTypsl C Uana3oHOM U3MepeHus He yxke uem ot -20 go +140C.
OTesibHbIe IaTUMKK:

JlaTunK onTUYeCcKol MJIOTHOCTH 525 HM.

Akceccyapsl:

Kabens USB coefuHUTE/IbHBIH.

3apsifHOe yCTpOCTBO ¢ Kabenem miniUSB.

USB Agarnrep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOZCTBO T10 3KCIUTyaTaLy LU(POBOii 1abopaTopum.
Habop /1abopaTopHOii OCHACTKH.

[TporpammHoOe obecrieueHue.

Metorueckue peKoMeHanuy He MeHee 40 paboT.

Hanuune pycckos3bIUHOTO caiiTa MO epIKKH.

Hanuune BUI€OpOJIMKOB

IITYK

243




2
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Ludposas naboparopus
1o 61osoruu (yueHuueckKas)

obecrieuyrBaeT BhIMOTHEHHEe 1ab0paTOPHBIX PabOT Ha ypoKax 1o GHUOIOTMK B OCHOBHOM ILIKOJIE
1 IIPOEKTHO-UCC/IeJ0BaTe/TbCKON AeATeTbHOCTH YYalliuXCs.

Komrutekranust:

BecrnpoBojHOM My/IbTUIATUKK 110 OUOIOTHM C 5 BCTPOEHHBIMU IaTUMKAMHU:

JaTurK B/1a)KHOCTH C fuana3oHoM u3Mepenwust 0...100%.

JaTurK OCBelleHHOCTH C Auana3oHoM usMepeHus He yxxe yeM oT 0 go 180000 k.

Hatuvk pH c fuanasoHoM usMmepeHnus He yxxe yem ot 0 go 14 pH.

JaTurk TeMIiepatypsl C jMana3oHOM M3MepeHus He yxke yeM oT -20 go +140C.

JaTunk TeMIiepaTypbl OKpPY»Karolleil cpeJbl C juarna3oHoM u3MepeHus He yoke ueM ot -20 o +40C.
Akceccyapsl:

3apsHOe YCTPOHCTBO ¢ Kabenem miniUSB.

USB Aparirep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOJCTBO TI0 KCIITyaTalyy LU(POBOH 1abopaTopuH.

Ludporas BueoKaMepa C MeTa//TMYeCKUM IITaTUBOM, pa3peliieHre He MeHee 0,3 MIMKC.
[TporpammHoOe obecrieueHue.

Mertouueckue pekoMeHzaluu He meHee 30 pabor.

‘YmnakoBka.

Hanyune pyccKosi3bIUHOTO caiiTa MoA/epKKH, HalhuKe BHUEe0POJIMKOB

IITYK

243

HavmeHoBaHue pa3gena:
«KomrbloTepHOe 060pyj0BaHHE»

M®Y (ripuHTep, CKaHep, KOTIHP)

TUN ycTpoiicTBa: MHOrodyHKIMOHAIBHOE yCTpoiicTBO (MPY).
LiBeTHOCTD TIeUaTh: UepHO-Oertasi.

TexHOJIOTUs TIeYaTH: 31eKTporpadryeckas (/1a3epHasi, CBeTOAHOLHAs).
®opmar neuatu: He MeHee A4.

Tun cKaHUPOBaHUSL: TIPOTSDKHBIN/TIJIAHIIeTHBIH.

B03M0O)XHOCTH CKaHMPOBaHUs B opMaTax: He MeHee A4.

Cnocob nogkmouenus: LAN, Wi-Fi, USB

IITYK

81

HoyTtbyk

¢hopmM-dakTop: HOYTOYK.

Pa3mep auaronanu: He MeHee 15.6 [10liMOB.

Paspeiienne skpana: Full HD, Quad HD wmu Ultra HD.

O6mmuii 065eM yCTaHOBIEHHOM OMepaTUBHOM MamsTH: He MeHee 8 ["6aiiT.

MakcumanbHBIH 001LMi ToALep)KIBaeMblii 00beM OriepaTHBHOM NMaMsTH: He MeHee 16 I'GaidT.
O6bem SSD HakomnwmTesis: He MeHee 240 I"Gaiir.

BbecnipoBogHas cBsi3b: Wi-Fi.

KommuecTBo BCTpOeHHBIX B Kopryc mopToB USB: He MeHee 2, 13 KOTOPHIX He MeHee 1 o/pkHO Ob1TE USB Bepcuy He
ke 3.0.

PasperieHne B36-Kamepsl, Mnvkcesns: He MeHee 0.3.

BcrpoenHsIil MUKPOGOH.

KnasuaTypa C pacKnafikoi u MapkupoBkoii knasum QWERTY/MIIYKEH.

IITYK

243




1 2 3 4 5
IMoapmepskka cTaHgapToB OGecripoBogHOM cBsi3u: 802.11a/b/g/m/ac.
ITpou3sBogUTEHFHOCTH MpoIieccopa (3HaueHure mokasaTessi «CPU Mark» o tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): He menee 5000 eguHuUII.
Haymure MaHuUIy IsiTOpa MBI B KOMIUIEKTE: /ia.
YcraHoB/IeHHas! OTepaLjioHHas cucTeMa C rpadruecKrM I10J1b30BaTe/IbCKUM HHTep(deiicoM, CBeZieHHsI 0 KOTOPOM
BK/IFOUEHBI B eJUHbIN peecTp POCCUHCKUX IIPOrPaMM AJIs 3/IeKTPOHHBIX BBIUHUC/IUTE/IbHBIX MalllMH U 6a3 JaHHbIX.
YcTaHOB/IEHHBIH NTaKeT 0(MCHOTO NPOrPaMMHOr0 00ecriedeHus, COBMECTHMOTO C YCTaHOBJ/IEHHOM oIepaljlioHHOM
CHUCTEMOH, CBe/leHHs 0 KOTOPOM BKJIFOUEHB! B /JUHBIN peecTp POCCUHACKUX IPOrpaMM Jijis 31eKTPOHHBIX
BBIUMC/IUTE/IbHBIX MallIMH U 6a3 JaHHbIX
9. HaviMeHOBaHUe HanpasJ/ieHus: «/J0NoHUTeIbHOE 000PYy/[0BaHKEe»
10. HavmeHoBaHue pa3gena:
«TexHooruveckas
HarpaBJ/IeHHOCTb»
11. |O6pa3oBaTesbHbIi HAbOP obpa3oBaresibHbINM HAOOP 0/DKEH ObITh TIpeIHA3HAYEH /|1 U3y4eHHst POOOTOTEXHUYECKUX TEXHOJIOT UM, OCHOB IITYK 106

AJ1 U3ydeHrsd MHOTOKOMITOHEHTHBIX
p06OTOTEXHI/IquKI/IX CHUCTEeM U
MaHUIMYJ/IALUOHHBIX pO6OTOB

VH(OPMAaILMOHHBIX TEXHOJIOTUH U TEXHOJIOTUH ITPOMBILIEHHON aBTOMAaTH3aL[|H, a TAK)Ke TeXHOIOTHH
TIPOTOTUNIMPOBAHNS U a/|JUTUBHOIO TIPOU3BO/ICTBA.

B coctaB Habopa A0/KHBI BXOJUTh KOMILIEKTYIOLME U YCTPOKCTBA, 06/1a/jatolie KOHCTPYKTHBHOM, anmapaTHOU 1
TIPOrPaMMHON COBMECTHUMOCTBIO IPYT C IPYTOM:

1) KOMITTIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJl/Ia ¥ TUIaCTHKa il COOPKU Mogerneli MaHUITY/ISILIMOHHBIX pOOOTOB
C YIJIOBO¥ KMHEMaTHUKOH, I/I0CKOTIapasiyie/lbHOM KiuHeMaTuKol, Delta-KuHeMaTHKOM;

2) UHTeJJIeKTYyalbHbI CepBOMO/YJb C UHTETPUPOBAHHOW CHCTEMOMU yTIpaB/ieHUs — He MeHee 7 IITYK;

CepBoMozy/b 1o/DKeH 06/1a/jaTh MHTeTPUPOBAaHHOMN CUCTEMOH yIIpaB/ieHus, obecrieunBaroieli 00paTHYIO CBSI3b WA
KOHTPOJIb TTapaMeTPOB — I0JI0)KeHHe Bajla, CKOPOCTh BpalljeHHs], Harpy3Ka IpHUBOJa, a Takke 00eCTIeurBaroLei
BO3MOXKHOCTb IT10C/Ie/I0BATE/IbHOTO MOJK/II0UEeHUs APYT C IPYTOM U yIIpaB/IeHuUs] CEpBOMOJYIISIMH IO
TI0C/IefloBaTe/IbHOMY IOy JYTI/IEKCHOMY aCHHXPOHHOMY UHTepdeicy;

3) poboToTeXHHUECKUI KOHTPOJI/Iep, TIpe/ICTaBIsIoNUi co60i MO/Ty/IbHOE YCTPOHCTBO, BK/IIOUarolee B cebst
O/THOTI/IaTHBIN MUKPOKOMIIBIOTED /17151 BBITIOTHEHNS! CJIOXKHBIX BBIUMC/IMTE/IBHBIX OTlepaLiuii, iepruepruiHbINA
KOHTDOJIJIED ZJIs1 YTIPAB/IeH!s BHEITHUMH YCTPOMCTBAMY M TI/IATy PACIIMPEHMS [/ TIOAK/TIOUeHHsT BHELITHHX
ycTpoicTB. Moziy/i pob60TOTeXHIMUECKOT0 KOHTPOJIIepa JJO/KHbI 00/1a1aTh 0/{HOBPEMEeHHOW KOHCTPYKTUBHOH,
anrapaTHOU M MPOTrPaMMHOM COBMECTUMOCTBIO JIPYT C IPYTOM.

Po6oTOTEXHUUECKHI KOHTPOJUIED /I0JDKEH Y/JOBIETBOPATh TEXHUUECKUM XapaKTepPUCTUKaM: KOTMUeCTBO siiep
BCTPOEHHOTO0 MUKDOKOMITbIOTEpPA — He MeHee 4, TaKTOBast 4acToTa sijjpa — He meHee 1,2 Ty, 06bem O3Y — He MeHee
512 M6, nanuuue untepdeticos — SPI, 12C, 1-wire TTL, UART, PWM, 1udpoBbie — He MeHee 16 MITYK U
aHaJIoroBble TIOPTHI — He MeHee 8 MITYK /JIsl TOJK/II0YeHHs BHELITHUX YCTPOWCTB, BCTPOEHHBIN MUKPO(OH, a TakKe
WiFi nnu Bluetooth z711 KOMMyHHKaLK CO BHEITHUMHE YCTpoicTBaMu. POGOTOTeXHUUeCKUH KOHTPOJIJIED JODKEH
obecreunBaTh BO3MOXXHOCTh ITPOrPAMMMPOBAHUS C TIOMOIL[bI0 cpeacTB si3bikoB C/C++, Python u cBobogHO
pacnpoctpassiemoii cpezbl Arduino IDE, a Takxe yripaBieHUsi MOJesIMA POOOTOTEXHUUECKUX CUCTEM C ITOMOILBHO
cpeasl ROS;
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4) mporpaMMHpyeMbIii KOHTpoJIIep — He MeHee 1 mTyku. IIporpaMMupyemblii KOHTPOJIIED AOJDKEH IpeZCTaB/IsTh
€000l BLIUMCTUTETBHBIA MO/, 00/1aal0IUM LU(GPOBBIMU MIOPTaMU — He MeHee 8 IUTYK U aHaJIOTOBBIMU
ropTamu — He MeHee 16 Tyk, uatepdericamu UART, 12C, SPI, TTL, a Takxe Moy/ieM OeCITpOBOTHOM CBSI3U THTIA
Bluetooth vyt WiFi gyt co3ganust anmapaTHO-IIPOrPaMMHBIX PelleHUH M «YMHBIX/CMapT» — yCTPOWCTB AJIst
pa3paboTKy perieHUN «IHTeDHET Belrei»;

5) naTa paclMpeHuys IPOrpaMMHUPYeMOro KOHTpoJiepa — He MeHee 1 mITyku. [1nara paciypeHys A0/DKHA
00ecrieunBaTh BO3MOKHOCTD ITO/K/IFOUEHHs] YHUBEPCATIBHOI'0 BHIUMC/IUTEIBHOTO MOZY/IS K CETH IIOCPeCTBOM
unTepdeiica Ethernet. ITnaTta pacivpenys fo/mpkHa 00/1a4aTh OPTaMU BBOZAA-BBIBOAA /151 TTOAK/IFOUEHHS L(POBBIX
1 aHaJ/IOTOBBIX YCTPOMCTB — He MeHee 40 1UTYK, nHTepdeiic SPI 1 BO3MOXXHOCTBIO MOAK/I0UeHUs BHellIHel KapTel
namsiTy;

6) MO/ly/Ib TEXHUUYECKOTO 3PEHMs], TIPeICTaB/ISAIOINI C000H yCTPOMCTBO Ha 6a3e BLIUMCIUTEILHOTO
MHUKDPOKOHTPOJI/IePa ¥ MHTETPUPOBAHHOM KaMephl, 00ecrieynBarolee pacrio3HaBaHHe MIPOCTeNIINX M300paykeHni Ha
MOZIyJie 3a CueT COOCTBEHHBIX BLIUMC/TUTETBHBIX BO3MOXKHOCTEH — He MeHee 1 IITYKY;

Mopaysb TEXHIUECKOTO 3peHus ZJo/kKeH 00ecrieynBaTh BO3MOXKHOCTb KOMMYHHKALIAH C @HAJIOTHYHBIMA MO/YJISIMA
MOCpeICTBOM LIMHBI Ha 6a3e Moc/iejoBaTe/IbHOTO HHTepdetica C 1Ie/bi0 JabHelIlel nepejaun pe3y/bTaToB
V3MepeHHH TPyl MOy el Ha YIIpaB/Isiiollee BEIUMCUTE/TBHOE YCTPOMCTBO, MOJK/II0YeHHOe K JaHHOM IIMHe.
Mopaysib TeXHIUECKOTO 3peHHsl J0/kKeH 00ecrieynBaTh BO3MOXKHOCTD OCYIIIeCTB/ISITh HACTPOUKY MOZYJIS
TeXHHUUECKOT0 3peHHs] — HACTPOUKY 3KCIO3uLyH, basaHca 6esoro, iBeTOPa3HOCTHBIX COCTABJISIOIINX, TIOMALN
obHapy>kuBaeMoti 06/1acTi n300pa>keH s, OKPYT/I0CTH 0OHApY)KMBaeMoU 006/1acTy U300paXkeHusl, TI0JI0XKEeHHe
0b6Hapy>KuBaeMbIx 00/1aCTell OTHOCUTELHO APYT ApYra.

Mogynbs TeXHUIeCKOro 3peHHs1 JoJDKeH 00ecrieunBaTh BO3MOXKHOCTb HACTPOMKHU Ha OZHOBpPeMeHHOe OOHapy»KeHHe
He MeHee 10 pa3/IMUHBIX OJUHOYHBIX 0OBEKTOB B CEKTOpPEe 0030pa, MO0 He MeHee 5 COCTaBHBIX 0OBEKTOB,
COCTOSILLIX U3 He MeHee 3 Pa3/IMYHbIX rpaduuecKux MPUMUTHBOB.

Moy/b TeEXHUUECKOTO 3peHHUs J0/DKeH 00/1a/1aTh BCTpoeHHbIMU UHTepdeticamu — USB, UART, 1-wire TTL, 12C,
SPI A5t KOMMYHUMKALIMKM CO BHELTHUMH TIOAK/TFOUaeMbIMH YCTPOHCTBaMH.

B cocraB Habopa J0/DKHBI BXOAUTE [U(GPOBEIE MHPOPMAILMOHHO-CEHCOPHBIE MOTYJ/TH, TIPEICTAB/ISIONIHe COO0M
yCTpOMCTBa Ha 6a3e MPOrpaMMHUPyeMOro KOHTPOJIZIepa M U3MEepUTEeIbHOTO 3IeMeHTa.

Lndposoii Mozysb AoKeH 00/1aaTh BCTPOEHHBIM MUKPOKOHTPOJIZIEPOM (TaKTOBasi yactota — He MeHee 16 MI'n,
IIIMHA JJAHHBIX — He MeHee 8 K6aliT), untepdeticamu [jisi MOJK/TIOUEHHUS K BHELTHUM YCTPOMCTBaM: 1U(POBbIE U
aHasioroBble 1optsl, 1-wire TTL, paswem Tuma RJ.

LindpoBoii MOLy/Tb JODKEH 00eCTIeunBaTh BO3MOKHOCTb KOMMYHHKALMY C aHAJIOTUYHBIMH MOZYJISIMA TTOCPEe/ICTBOM
LIMHBI Ha Base 1oc/ie/joBaTeIbHOr0 UHTepderica ¢ 1esibio JanbHelIel nepejaun pe3yabTaToB U3MEepPEeHUH TPYIIIbI
MO/yJIell Ha yTIpaBJIsiiolriee BBIYMC/IUTEIbHOE YCTPOMCTBO, MOJK/IIOYeHHOE K JJAHHOM IIHHe.

B cocraB Habopa 0/KHO BXOWTh: LF()POBOM MOY/Ib TAKTOBOM KHOMKH — He MeHee 3 IUTYK, U(bpPOBOH MOIYIb
CBeTOZMO/la — He MeHee 3 LITYK, LIU(POBOM MOy/Ib KOHLIEBOTO TIpephIBaTe/isi — He MeHee 3 HITYK, LM(POBON MOAY/Ib
JlaTuuKa liBeTa — He MeHee 1 mTyku, Hudposoi Mmoayns RGB cBeToaunoza — He MeHee 1 IITYKU.

B cocrtaB Habopa [J0/DKHBI BXOAWTD 3JIeEMEHTHI [1s1 COOPKM BaKyyMHOT'O 3aXBaTa: BaKyyMHas IIPHCOCKa — He MeHee

1 WITYKY, 371eKTPOMAarHUTHBIN K/1arnaH — He MeHee 1 MITYKH, BAKYYMHBIM HAacOoC — He MeHee 1 IITYKH.
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B cocraB Habopa 0/KeH BXOAUTE YueOHbIM KOMITUIEKT, BK/IFOUAlOLIWi B cebs1 yue6HOe ocobue, Habop OubIHOTEK
TPeXMEePHBIX 3JIEMEHTOB i1 IIDOTOTUITMPOBAHUA MO,Z[GJ'IEI‘;I MaHUITYJ/IALHOHHBIX pO6OTOB, a TakK)ke IIporpaMMHOe
obecrieuerue 1yist paboThl C HAOOPOM.

I[porpamMmHOe obecrieyeHre JO/DKHO 06eCIIeurBaTh TPEXMEPHYIO BU3Y/TU3AL[MIO MOZIE/IM MaHHUITY/IALUOHHOTO
poboTa (C yra0BoH, MI0CKOMAapasie/bHOM U [ie/ibTa-KHHeMATHKOMW) B TIporjecce paboThl, 06ecrieunBaTh rOCTPOEHHe
TIPOCTPAHCTBEHHOM TPAEKTOPHUH [IBMKEHHST HCTIOTHUTETbHOTO MEXaHU3Ma MaHUITY/IALMOHHOTO PO60Ta, BO3MOKHOCTD
3a/IaHus TI0C/Ie/JOBATE/TbHOCTH TOUEK /I/Ist TIPOXOXK/IEHHSI Uepe3 HUX UCIIOTHUTETLHOT0 MeXaHH3Ma
MaHUITY/IALMOHHOTO poboTa. [TporpamMmHoe obecrieueHue [O/HKHO QYHKIIHOHUPOBATh, KaK B OT/IEILHOCTH B BU/IE
cpe[ibl MO/Ie/IMPOBAHMS, TaK ¥ B PE)KUMe MOHHUTOPHHTA B PEAIbHOM BPEMEHH TIPH TIOJK/TIOUeHUH MOJIeTH
MaHUITY/IATOPA MOCPeCTBOM POBOTOTEXHUUECKOTO KOHTpOJIIepa. [IporpaMmmHoe obecrieueHre [0/DKHO
obecreunBaTh BO3MOXXHOCTh ITOCTPOEHHUsI TPa(VKOB 33IaHHBIX M TEKYILHUX 0000IIeHHbIX KOOPAUHAT
MaHUITY/IAJUOHHOT'O po60Ta, Fpa(l)I/IKOB 3HaUYeHUH CKOpOCTeﬁ " yCKOpeHwud, Fpa(l)I/IKOB PaCYeTHbIX 3Ha4YeHUI
Harpy3ku. [IporpaMmHoe obecriedeHye A0/KHO MO3BOJISITE 3a/IaBaTh MOC/Ie0BAaTEIbHOCTD TTepPeIBKEHII
MaHHUIY/IATOPa TIOCPeICTBOM Habopa KoMaH B 6/104HO-rpaduueckom uHTepdeiice.

YueGHoe mocobue JO/DKHO CofiepyKaTh MaTepHasib 1o pa3paboTKe TpeXMEepPHBIX MOfeiel MOOMIbHBIX POGOTOB,
MaHUITY/TAUOHHBIX pO6OTOB C pa3/IMYHBIMU THUIIAMU KWHEMATHUKU (yl"}'[OBaF[ KHWHEMATHKA, IJIOCKO-TIapa/Iie/ibHadA
KUHEeMaTHKa, JesibTa-KuHeMatrka, SCARA vy pelyakHasi KWHEeMaTHKa, riatdopma CTioapTta 1 pyrye THITb),
WHCTPYKIIMH 110 MPOEKTUPOBAHUIO0 POOOTOB, HHCTPYKLIMKM U METO/IUKH OCYIL[eCTB/IEHHS MHXEHEPHBIX PaCueToB MpU
MPOEKTUPOBAHKH (pacueTbl Harpy3KH U MOMEHTOB, pacueT MOIIIHOCTH IPUBOJIOB, pacueT [1apaMeTPOB KUHEMaTUKU U
Jpyrye pacueThl), MHCTPYKIIMH 10 pa3paboTKe CUCTEM yIpaB/IeHUsl U POrPaMMHOTO 00ecrieueHust [ijisl yIpaB/ieHus
poboTamMU, UHCTPYKLIUKM U METO/IMKH 10 Pa3paboTKe CHCTEM YIIPaB/IeHHUs C 3/IEMEHTAMH UCKYCCTBEHHOTO MHTEJIEKTa
Y MallIMHHOTO 00yYeHus

12.

YeTbipexoceBoli yueOHbId poboT-
MAaHUITYJ/IATOP C MOAY/IbHBIMU
CMEHHBIMU HacaJKaMH

yuebOHbIN pOOOT-MAHUIYISTOP TIpe{HA3HAUEH [I/I1 OCBOEHMUs 00YUarOL[UMUCS OCHOB POOOTOTEXHUKH, |15
TIOJrOTOBKM 00YYaloIUXCs K BHE/IPEHHIO U MOC/Ie[YIOIIeMY HCII0b30BaHHIO POOOTOB B ITPOMBIIIIEHHOM
TIPOM3BO/ICTBeE.

KosymuecTBo oceil poboTa MaHUITY/ISITOpPa — YeThIpe.

IlepemeljeHre UHCTPYMEHTa B IPOCTPAHCTBE 0 TPEM OCSIM JI0JDKHO YIIPaB/SAThCS 1arOBBIMHU IBUraTesIMU.
HaripspkeHre mUTaHMs IIAroBhIX BUrateseii He bosee 12 B.

CepBo/iBUraTesnb 4eTBepTO 0CH JJO/DKeH 00ecTieurBaTh MOBOPOT MHCTPYMEHTA.

Yros noBopoTa MaHHUITY/ISTOPAa HA OCHOBAaHWM BOKPYT BepTUKa/IbHOW ocu He MeHee 180 rpagycos.

[171s1 opefiesieHyst 110JI0KeHHSI MAHWITYJ/IITOPa TIPY TIOBOPOTE BOKPYT BePTHKAILHOM OCH [JO/KEeH MCIOIb30BaThCS
3HKOZIEp.

YroJs NoBOpOTa 3a/IHEr0 IJleya MaHUMy/aTopa He MeHee 90 rpagycos.

Yros noBOpOTa NepejiHero Ijieya MaHunynaropa He meHee 100 rpazycos.

[171s1 oipefiesieHyst 1T0JI0KEeHHS 3a[JHeTO0 1 IepeZiHero Iied MaHHUITy/ISITopa [O/DKeH MCII0Ib30BaThCsl TUPOCKOI. YT/
TOBOPOTA IO ueTBepToit ock He MeHee 180 rpazsycos.

HJomkHa ObITh BO3MOXKHOCTb OCHALI[EHHS] CMEHHBIMH HacaZikaMu (HaripyuMmep, Ziep>katesb KapaH/alla Uin
(hnomacrepa, IpucoCcKa C cepBofiIBUraTesieM, MexaHH4eCcKoe 3aXBaTHOe YCTPOMCTBO C CepBO/iBUraTe/ieM, YCTPOHCTBO
JJ/151 11a3epHOM rpaBUPOBKU WM YCTPOMCTBO A1 3D-neuat). MyHMMa/IbHasi KOMIUIEKTalMs CMEHHbIMU HacaJKaMu:
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MHeBMaTHUYeCKUi 3axBaT (MPUCOCKa), MexaHUUeCKUM 3aXBaT, HacaJKa JeprKaTesib AJis KapaHzallla/MapKepa/pyuky,
Haca/ika Nepexo/IHUK JIJIs1 KpeIUIeH!s] COBMEeCTUMBIX KOHCTPYKTUBHBIX JieTajield 1 KOHCTPYKLIUM, HacajKa Jla3epHOU
IPaBUPOBKH, Hacagka 3D-neuaty (g71s1 paboThI ¢ iactikoM PLA ¢ auameTpom HuTH 1,75 MM).

HomkeH OBbITH OCHAIL|EH CEPBOIMPUBO/OM [I/Is1 THEBMATHUYECKOTO U MeXaHIMUYeCKOT0 3aXBaToB, 00eCreurBaroLiM
BpallleHHe 3aXBaueHHOro 00beKTa BO BpeMsl epeMelLeHus], IOBOPOT MepeMelaeMoro 00beKTa BOKPYT BePTHKAIbHOM
ocu. [1y1s1 obecriedeHyst PyHKIIOHUPOBAHKUS THEBMAaTUYECKOI'0 3aXBaTa [0/DKeH ObITh OCHAIIleH BCTPOEHHO! B
KOPILyC MaHHUITy/ITOpa TIOMIIOM.

[JomkHa ObITh BO3MOXKHOCTh [TOJK/IFOUEHUSI I0TI0/IHUTEIBHBIX YCTPOMCTB (HarpyuMep, TpaHCIIOpTepa, peJibca Jjist
niepeMelieHyst poboTa, IyJIbTa yIpaB/eHus TUIA JAKOMCTHK, KaMepbl MaIllIMHHOTO 3peHMUs], OITUYeCKOro JAaTuMKa,
MOZy/1s1 6eCIIpOBOHOTO OCTYTIA).

Po6oT-MaHUNY/IITOP [O/DKEH 00ecrieunBaTh IiepeMellleHe HacafKy B TIPOCTPAaHCTBe, aKTUBALIMIO HACaJKH,
BO3MO>KHOCTb I10JyU€HHs] CUTHA/IOB OT KaMephbl U JaTYMKOB, BO3MOKHOCTb yTIpaB/IeHUs [J0TI0/THUTeIbHBIMU
YCTpOMCTBaMM.

MaTepuan Kopryca — anoMuHui. JJuametp paboueii 30HbI (6e3 yueTa HaBeCHOTO MHCTPYMEHTA ¥ UeTBEPTOH OCH) He
meHee 350 mm. MHTepdetic mogkmoyenus — USB.

JomkeH ¥MeTb BO3MOKHOCTb daBTOHOMHO# pabOThI ¥ BHELITHEro yrpaBJieHus. [I/1si BHEIIIHero yrpaB/ieHus! Jo/DKeH
OBITH MIPeJyCMOTPEH MyJIbT, IOAK/IF0UaeMblii K poboTy o Bluetooth.

YrnpaBasitoLuii KOHTPOJIEp [O/DKEH ObITh COBMECTUM CO cpefioit Arduino.

Ynpasssitoluii KOHTpoJIep COBMECTHM CO Cpefiol MporpaMMupoBaHus Scratch u si3b1KoM rporpamMmupoBanus C.
HomkeH obecrieunBaTh TIOBOPOT I10 TIEPBLIM TPeM OCSIM B 3aZIaHHBIN yroJl ¥ Ha 3a[jaHHBIN YroJ1, IOBOPOT IO
YyeTBEPTOI OCH Ha 3a/laHHBIN YToJl, BWKeHHe B KOOpArHaTe! X, Y, Z, nepeMelljeHre Ha 3a/JaHHOe pacCTOsTHUE T10
KoopauHaTaM X, Y, Z, nepejiauy JaHHBIX O TeKyIl|eM 0JIOKeHU! YIJIOB, Ilepefiavuy JaHHbIX O TeKYLUX KOOpAUHAaTax
WHCTPYMeEHTa.

Jlo/mmkeH oz aep>KUBaTh repeMellieHre B eKapTOBbIX KOOP/MHATax U yryax oBOpOTa OCel, C 3aZlaHHOW CKOPOCThIO
1 YCKOpeHHeM.

Tunsl NepeMellieHUH B 1eKapTOBbIX KOOP/MHATax: JBI)KEeHHUE 110 TPAeKTOPUH, [IBIDKEeHHE T10 NPSIMOI MeXy ABYMS
TOYKaMH, TeperphIriBaHye U3 TOUKU U TOUKY (TlepeHoC 00beKTa).

Koprmyc fmomKeH ObITh B 3alMILEHHOM UCTIOHeHHe (Kacca He Hipke 1P20)

13.

O6pa3oBaresbHBIN HAabOP 1O
MexaHHKe, MeXaTpOHHKe U
pPOOOTOTEXHUKE

Habop /j0/KeH OBbITH MpeJjHa3HaueH ISl TPOBe/IeHHsT YUeOHBIX 3aHATHH 10 N3yYeHHI0 OCHOB MeXaTPOHUKH U
POOOTOTEXHHUKH, PAKTHUECKOTO IPUMeHeH st 6a30BbIX 37IeMEHTOB 3JIEKTPOHHKU M CXeMOTEXHHUKH, a TaKKe
Han0oJiee pacIipOCTPaHeHHOU 3/IeMeHTHOM 0a3bl M OCHOBHBIX TeXHHUECKUX pelleHWH, MPUMeHsIeMbIX TIPH
MPOEKTUPOBAaHUH W NMPOTOTHITUPOBAHUU Pa3/THUHBIX MH)KeHEePHBIX, KHOepPHeTHYeCKUX 1 BCTPAaUBaeMbIX CHCTEM.

B cocraB Habopa 0/DKHBI BXOJUTH KOMILIEKTYIOLHE U YCTPOMCTBA, 00/1a/jatolie KOHCTPYKTHBHOM, 3/IeKTPUUeCKOH,
anrapaTHOM ¥ NMPOrpaMMHON COBMECTHMOCTBIO APYT C ADYTOM.

B cocraB Habopa /10/KeH BXOAUTE KOMIUIEKT KOHCTPYKTUBHEBIX 3/IEMEHTOB M3 MeTasla Jijisi COOpKHM MakKeTa
MaHUMYISLMOHHOTO poO0Ta U KOMILIEKT MeTa/UTMYeCKUX KOHCTPYKTUBHBIX 3JIEMEHTOB [Jis1 COODKU MakKeTa
MOOWILHOTO POboTa.
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B cocraB Habopa [j0/DKHBI BXOAWTH NMPUBO/A PA3/IMYHOTO THITA: MOTOPBI C MHTErPUPOBAHHBIM W/TH BHEITHUM
JATUMKOM TIOJIOXKEHHUS — He MeHee 2 IITYK, CEPBOMPUBO/, OO/BIION — He MeHee 4 IITYK, CePBONPUBO/, Maslbli —

He MeHee 2 IITYK, IPUBO/J, C BO3MOYXHOCTBIO YIIPaB/IeHHUs B IIarOBOM peXKUMe — He MeHee 2 IITYK.

B cocraB Habopa A0/KHBI BXOJWUTH 3JIeMeHTHI /151 COOPKM BAKYYMHOT'O 3aXBaTa: BaKyyMHas IPUCOCKa —

He MeHee 1 IITYKH, 3/1IeKTPOMarHUTHBIN K/1allaH — He MeHee 1 IITyKY, BaKyyMHbIN HacoC — He MeHee 1 INTYKU.

B cocras Habopa 0/pKHA BXOZAUTE 371eMeHTHast 6a3a /s IPOTOTUIIHMPOBAHKS: T1aTa JJis GecriaeyHoro
MIPOTOTUNMPOBAHUsI, KOMILIEKT ITPOBO/IOB PA3/IMYHOI0 TUIIA U JIMHBI, KOMIUIEKT Pe3UCTOPOB, KOMIUIEKT
CBeTO/J0/I0B, CEMUCerMeHTHBIN UHANKATOD, Auciieii )KK-Trmna, KHONKY — He MeHee 5 IITYK, NOTeHLJUOMeTpbl —
He MeHee 3 LITYK, MH(PaKpaCHbII AaTUMK — He MeHee 3 IITYK, Y/bTPa3BYKOBOW IaTUMK — He MeHee 3 ILUTYK, JaTYMK
TeMIlepaTypbl — He MeHee 1 IITYKH, JaTUMK OCBellleHHOCTH — He MeHee 1 1ITyKu, Moy Bluetooth — He MeHee

1 mryky, mogyne UK-nipuemHrika — He MeHee 1 mtyku, Moaynb VIK-nepefaTurka B BU/ie KHOIIOYHOI'O MTyJ/IbTa
ynpasreHus — 1 MITyKa, aKKyMyJ/ITOp — He MeHee 1 INTYKH, 3apsijHOe YCTPONCTBO — He MeHee 1 IITYKU.

B cocraB Habopa [jo/pKeH BXOJUTh MYJIbTUIATUMK /71T ©U3MepeHHsi TeMITePaTyphl U BJIaKHOCTH OKPY Karolei
cpezibl — He MeHee 1 TyKW. MynbTHAATUMK JO/DKEH 00/1a/1aTh BCTPOEHHBIM MUKPOKOHTPOJ/IIEPOM (TaKTOBast
yactoTa — He MeHee 16 MI'L, MHa AaHHBIX — He MeHee 8 K6aiiT), nnTepdeticamu a5t MOAKIIOUEHUs K BHELITHUM
YCTpPOHCTBaM: I[U(PPOBBIE M aHAJIOTOBEIE TTOPTHI, 1-wire TTL, pa3bem Tuma RJ.

B cocraB Habopa /j0/pKeH BXOJUTh KOMIUIEKT YHUBEPCAIbHBIX BBIUMC/IUTETBHBIX MOy Iel, TIpe/iCTaBIsIOMNX COO0M
6a30ByI0 II/1aTy, IVIATy pacliMpeHus AJIs CeTeBOro B3aUMO/eMCTBHS U /1Ty MOZK/IIOUeHHs] CUIOBOY Harpys3KH.
Bxogsiye B KOMIUIEKT YCTPOMCTBA JOJDKHBI 06J1a/1aTh 0JJHOBPEMEHHON KOHCTPYKTUBHOM, 3/1eKTPUYECKOH,
anrapaTHOW U MPOrpaMMHOM COBMECTUMOCTBIO [IPYT C APYTOM.

Ba3oBast iy1aTa yHMBEpPCAIbHOTO BEIUMC/IUTETBHOTO MOAYJISL J0JDKHA TIPeACTaBIsATh COOO0M TporpaMMHpYeMBbIid
KoHTposiiep B cpefie Arduino IDE win aHanoruuHbIX CBOOO/IHO pacrpoCcTpaHsieMbIxX cpefiax pa3paborku. basoas
T1aTa foJbkKHa 00/1a7iaTh BCTpOeHHBIMU UHTepdelicaMy [i71sl TIOAK/IF0UeHHsT [M(POBBIX M aHAJIOTOBBIX YCTPOKCTB,
BCcTpoeHHbIMU UHTepdeticamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

[naTa pacimpeHust Jo/KHA 00ecreyrBaTh BO3MOXKHOCTD TIOZK/TFOUeHHs] YHUBEPCAIbHOTO BHIUMC/UTEIBHOTO MOZYJIS
K ceTu rnocpefctBoM uHTepdeiica Ethernet. I1nata pacimpenust go/pkHa 06/1aaTh MOPTaMu BBO/Ia-BBIBOZA /ISt
TIOJK/TIOYeHUsT (POBBIX U aHA/IOTOBBIX YCTPOUCTB, MHTepdeiic SPI 1 BO3MOKHOCTBIO MO/K/TIOYeHHs BHEIITHeH
KapTbl MaMsTH.

ITnara pacivpeHus Jyisi IOAK/IFOUeHHsT CUTIOBOM Harpy3KH J0J/DKHa obecrieurBaTb BO3MO>KHOCT TPSIMOT O
TIO/IKJTFOUeHUsT BHeIITHel CUJIOBOI HaTrpy3KH, a TakyKe pery/aIupyeMoi Harpy3ku rocpenctsoMm PWM unrepdetica.

B cocraB Habopa 0/pKeH BXOAUTE MPOrpaMMHUPYeMbIii KOHTPOJITep, 06ecriedrBaroIii BO3MOXKHOCTD OCYILeCTBISTh
pa3paboTKy MpOrpaMMHOT0 KOZIa, UCTI0JIb3yst MHCTpyMeHTapuii cpefi pa3pabotku Arduino IDE u Mongoose OS u
s13bIKOB nporpamMmupoBanus C\C++, JavaScript. [IporpaMmMupyemMbiii KOHTPOJIIEP [0/DKEH 00/1ajaTh OPTaMU [Ijist
TIOJK/TIOYeHHsT U(POBBIX U aHA/IOTOBBIX YCTPOWUCTB, BCTPOEHHBIMH MPOrPaMMIPYeMbIMH KHOITKaMH U
3/1eKTpOMeXaHUUeCKUMU MOJY/ISIMU ZJ11 OpraHu3aliiyd CUCTeMbl DYUHOTO yIIpaB/ieHHsl, BCTPOEHHbIMU
MPOrpaMMHUPYeMBIMH CBETOJUOAAMU [JIs1 UHAVKAIMK pabouero pe>xuma, BCTpoeHHbIMU UHTepdeticamu USB,
USART, I2C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi.

B cocraB Habopa /J0/DKeH BXOJUTh MOZTYJIb TEXHUYECKOTO 3peHus], TIpe/ICTaB/ISIONNA cOO0M BEIUNC/TUTENEHOE
YCTPOMCTBO CO BCTPOEHHBIM MMKPOIIPOLIeCCOPOM (KOJIMUECTBO sifiep — He MeHee 4 IITYK, YacToTa si/jpa He MeHee
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1.2 T'Tu, o6bem O3Y — He meHee 512 M6, 06beM BCTPOEHHOM MamsTy — He MeHee 8 ['0), UHTerpupoOBaHHOM KamMepoi
(MakcrMabHOe pa3pelleHre BUeoT0ToKa, TiepeiaBaemMoro 1o uarepdeticy USB — He MeHee

2592x1944 ef.) v ONITUYECKOU crcTeMol. Mo/y/ib TEXHUUECKOTO 3peHust I0/KeH 00/1ajaTh COBMECTUMOCTBIO C
Ppa3/MYHbIMU [IPOTPaMMHUPYeMBIMHA KOHTPOJI/IepaMy C TIoMoIIbio nHTepdelicoB — 1-wire TTL, UART, I12C, SPI,
Ethernet. Mogy/ib TEXHUUeCKOTO 3peHUS [JOJDKEH 00eCreurBaTh BEITIOJIHEHHE BCeX N3MePeHUH U BhIYUCIeHNH
II0CPeJICTBOM COOCTBEHHBIX BHIUMCIUTEBHBIX BO3MOKHOCTelH BCTPOEHHOr0 MUKpoIIpoLieccopa. Mozymnb
TeXHHUUECKOT0 3peHus A0/DKeH 00/1a1aTh BO3MO)KHOCTbH0 KOMMYHHKALIMK C aHaJIOTUYHBIMHU MOZY/ISIMH TIOCPeZICTBOM
mMHEI Ha 6ase 11oc/iefoBaTeIbHOTO MHTepdeiica ¢ Liesbio AanbHelIell epejaunl pe3ynbTaToB U3MepeHUH IPYIITIbI
MO/yJ/eil Ha yTipaBJisitolliee BbIYUC/IUTeIbHOe YCTPOICTBO, MOK/II0UeHHOe K JaHHOM 1I1He. MOoZy/Ib TeXHUUEeCKOro
3peHwust ZI0/DKeH 00ecrieunBaTh HACTPOMKU PEXKUMOB paboThl — HACTPOWKY IKCIO3ULIUH, OanaHca Gesoro,
L[BETOPa3HOCTHBIX COCTABIISIOLMX, IVIOLa i 00HApY>KUBaeMoi 06/1acTH 1300pakeH s, OKPYIJIOCTH
o6Hapy)XMBaeMo# 00/1acT U300pa>keHus], MOJI0XKeHHe 0OHAPY)KUBAeMBIX 06/1acTeli OTHOCUTEIBHO APYT ApYTa,
MalIMHHOe 00yJyeHue MapaMeTpoB HEHPOHHBIX CeTel /111 0OHAPY>KeHHUsI 00BEKTOB, (OPMY U 3aKOJUPOBAaHHBIE
3HaueHUs1 0OHapy’)KMBaeMbIX MapKepoB ThIa Aruco, pa3Mepbl 00HapyKUBaeMbIX OKPY>KHOCTel, KBaJpaToB 1
TPeYyro/JIbHUKOB, TapaMeTPOB KOHTPAaCTHOCTH, Pa3MepOB, KDUBHU3HBI 1 TT0JIOXKEHHST PACTIO 3HaBAeMbIX JIMHUH.

Habop nomkeH obecrieurBaTh BO3MOXXHOCTb pa3paboTKu Mo/e/i MOOWIBHOTO poboTa, yrpasseMoii B FPV -pexume
TI0CPe/ICTBOM IPOTPaMMHOT0 obecrieueHust /i71st TepCOHaIbHOTO KOMIIbIOTepa U MOOW/IBHBIX YCTPOUCTB Ha 6aze OC
Android umm 10S, obecreunBaroIiero BO3MOXXHOCTb YIpaB/ieHUs MOOU/IBHBIM POOOTOM U BCTPOEHHBIM
MaHHUMY/ISTOPOM MOCPeACTBOM rpadrueckoro uHTepdelica, BKIIOUYAOIIMM B cebst Habop KHOTIOK U TiepeK/TrouaTeek,
IDKOUCTHK, 00/1aCTh 17151 0TOOpaXKeHUs BUZIEO.

Habop fomkeH obecrieurBaTh BO3MOKHOCTb M3YyUeHHsI OCHOB Pa3pabOTKH NMPOrpaMMHBIX U arapaTHbIX KOMIUIEKCOB
WHKeHepHBIX CHCTeM, pellieHul B cdepe «/IHTepHeT Belllei», a TAKXKe pelleHuH B 06/71aCT pOOOTOTEXHUKY,
WCKYCCTBEHHOT'O UHTEJIJIEKTa U MAIIMHHOTO 00yYeHwUs.

B cocraB Habopa /J0/DKHO BXOZUTE 1T0COOHe TI0 U3YUeHHIO OCHOB 3/IEKTPOHUKH 1 CXeMOTeXHUKH, PelleHuH B chepe
«/HTepHeT Belljeli», pa3paboTKK U NMPOTOTUIIMPOBAHUIO MO/leniell poboToB.

B cocraB Habopa /J0/DKHO BXOJUTE 1T0COOHe TI0 U3yUeHHI0 OCHOB pa3paboTKY CHCTeM TeXHHUUEeCKOTO 3peHust 1
3JIEMEHTOB UCKYCCTBEHHOT'O0 MHTEJITIEKTa

14.

O6pa3oBaresbHBIN KOHCTPYKTOP 151
TIPaKTHKK OJIOYHOTO
NIPOrpaMMUPOBAHUS C KOMIUIEKTOM
[laTYNKOB

poboToTeXHUUeCKU HaOOp MpeiHa3HaAueH [Ijisk U3yUeHUst OCHOB pOOOTOTEXHUKH, /IeTael, Y3/I0B U MEXaHU3MOB,
He00OXOIUMBIX [I7Ist CO3/IaHUs] pOOOTOTEXHUUECKUX YCTPOKCTB.

Habop nipesicTaBsisieT co060t KOMIUIEKT CTPYKTYPHBIX 37IEMEHTOB, COE[JUHUTE/IbHBIX JIEMEHTOB U
3/IeKTPOTeXHUYECKUX KOMIIOHEHTOB.

Habop mo3BosisieT MpOBOIUTH SKCIIEPUMEHTHI TI0 TIpejMeTy (U3MKa, CO3/aBaTh U MPOrPaMMUPOBATh COOUpaeMbie
MO/Ie/I U3 KOMIIOHEHTOB, BXO/ISII[UX B €r0 COCTaB, paboure Mo/ie/ii MOOU/IBHBIX U CTALIMOHAPHBIX
POOOTOTEXHUUECKHMX YCTPOMCTB C aBTOMATU3WPOBAHHBIM YIIPABJIEHHUEM, B TOM UUC/IE HA KOJIECHOM U I'YCEHUUHOM
X0y, a TaK)Ke KOHCTPYKLMM, OCHOBAaHHBIX Ha MCIIO/Ib30BaHUY Pa3/TMUHBIX BUJIOB Tlepeiay (B TOM UKCJIe YePBSIUHBIX U
3y0uaThIX) a TaK>Ke pbluaroB. BcTpoeHHble becripoBoiHbIe ceTeBble pemienus (Wi-Fi u Bluetooth), Bo3amoxxHOCTB
UHTEerpaluu ¢ 6ecriaTHLIM 00/1aUHBIM MPOrPaMMHBIM 00ecrieueHreM, 00eCIIeUnBa0T BO3MOXXHOCTE PAaKTHUECKOTO
W3yUeHHsl TeXHOJIOTUI UHTEPHeTa Bel[el Y OCHOB MCKYCCTBEHHOTO MHTe/IeKTa. ObeCcrieuuBaeTCsl BO3MOXXHOCTD
00beIHEHHUsT HECKOTBKMX POO0TOB, COOpaHHBIX U3 MOA0OHBIX HAOOPOB, B TPYMITBI C CETEBLIM B3aUMO/EHCTBUEM.
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[TpemycMoTpeHa OMioHanbHasi BO3MO>KHOCTb PaCIIMPeHys! JOTIO/THUTeTbHBIMU KOMITOHEHTaMH (He BXOZSIIIMH B
CTaH/IapTHYIO KOMILIEKTALHIO), TT03BOJISIOIMMU M3y4aTh TeEXHUYEeCKOe 3peHre U MPOMBIILIIEHHYIO POOOTOTeXHUKY.
[MpenycMoTpeHa BO3MOXKHOCTh PaboThl Habopa C JOTOMHUTETBHBIME 00/JaYHBIMUA CEPBHUCAMU.

ITpegycMOTpeHbI MUHUMYM [JIBa MPOrPaMMHPYeMbBIX KOHTPOJIIEPA B TUIACTUKOBBIX KOPIYCaX, MO3BOJISIOIINX
OJJHOBPEMEHHO CO37iaBaTh 2 BapHaHTa pOOOTOB Pa3/TMYHOTO Ha3HAYeHMs], UMEIOLMX BO3MOXKHOCTb pabOThI Kak B
TIOTOKOBOM PeXMMe, TaK ¥ aBTOHOMHO; TTO3BOJISIOLINX Peann3oBaTh 00yyeHHe MPOrpaMMHUPOBAHUIO B HECKOJIBKUX
cpezax pa3pabOTKM Ha Pa3/MYHBIX si3bIKax (K mpuMepy, B cpegax Mblock, Arduino IDE, Ha si3bikax Scratch, C,
Python, micro Python).

Kak MUHMMYM OZIMH U3 KOHTPOJIJIEPOB MMeeT BCTPOEHHYIO OTIepallMOHHYI0 cHcTeMy, BcTpoeHHble Wi-Fi u Bluetooth,
TIOPT Ji/1s1 TIOJK/TFOUeHUs TT0C/IeJOBaTeIbHO COeJUHSIeMbIX BHEIITHUX YCTPOUCTB (He MeHee 20 0[HOBpEMEHHO
MO/IK/TFOUaeMbIX YCTPONCTB).

Kak MUHIMYM OJMH 13 KOHTPOJIJIEPOB UMeeT BO3MOKHOCTh O/IHOBPEMEHHOM 3aliCcH He MeHee 8 Iporpamm ¢
BO3MO)KHOCTBIO TIePEK/TFOUeHHsT MeXX/ly HUMHU.

Kak MUHMMYM OZIVH W3 KOHTPOJIJIEPOB UMeeT TIOTHOIBEeTHBIN AucTuiel (IPS), TT03BOMSIONNI BEIBOAUTE AaHHbBIE C
JATUMKOB B BHJe Tab/UL] U rpadyKoB, a Tak>Ke CO3AaBaTh BCTPOEHHBIE B KOHTPOJUIED BUEOUTDHI.

KosmuecTBO CEHCOPOB 1 MCIIOJTHUTE/IbHBIX YCTPOUCTB, BCTPOEHHBIX B OZIMH U3 KOHTPOJUIEPOB, — He MeHee 10 IITYK.
OObi1iee KOIMUECTBO 3/1eMeHTOB B Habope He MeHee 400 IITYK, B TOM UHKC/Ie MOAK/TF0UaeMbie MOZYJIH:

Bluetooth moaynb;

JIBOMHOM ZIaTUWK JTUHUM;

Y/IbTPa3BYKOBOM /IaTUMK PACCTOSHUS;

JlaTUMK 11BeTa;

JaTUMK KaCaHHsl 3JIeKTPOMeXaHWUeCKU;

IR Mopyns;

MOTOP TMOCTOSTHHOTO TOKa C pe[yKTOPOM — He MeHee 2 IITYK;

CepBOITPUBO/;

MyJIbT JUCTAHI[UOHHOTO yTipaB/eHus IR.

Habop fomkeH OBITh YKOMIIEKTOBAH aKKYMY/IATOPHBIMU OaTapesMH.

[TporpamMmHOe obecrieyeHue, UCIOIb3yeMOe /ISt IPOrpaMMUPOBaHUs COOMpaeMbIX POOOTOTEXHIUECKHUX MOZesel 1
YCTPOMCTB, JOJDKHO OBbITH IOCTYITHO /iyl OECT/IaTHOTO CKauMBaHUs U3 MHPOPMALIMOHHO-TeJIEKOMMYHHUKAI[MOHHON
ceTu «VIHTEpHeT» U MOC/Ie[YIOIero NCIoab30BaHuUs

15.

HavmeHoBaHue Hanpassienusi: «ba3oBas (00si3aTesibHast yacThb) (MaJOKOMIUIEKTHAS LIIKOJIA)»

16.

HavMeHoBaHue pasgesna:
«EcTecTBeHHO-HayuyHas
HanpaB/IeHHOCThb
(MaTOKOMIJTEKTHAS IITKO0J1a)»

17.

Ludposas 1abopaTtopust 1o Gusmke
(yueHnueckas)

o0ecrieurBaeT BBIMIOJIHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca (H3HKH.

Komnnekranys:

BecrnipoBogHO# My/IbTHATUMK MO (pU3MKe C 6 BCTPOEHHBIMU JAaTYMKaMU.

[TudpoBoii faTUMK TeMIlepaTyphl € AUarna30HOM M3MepeHUs He yke yeM ot -20 o +120C.

IITYK

50
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Ludporoii faTurK abCOMOTHOTO AaBJIeHUs C TUara30HoM u3MepeHus He yxke ueM ot 0 1o 500 kI1a.

JaTurvK MarHMTHOTO TI0JISI C IMara3oHOM H3MepeHust He yxke ueM oT -80 o +80 mTu.

JaTurK HarpspKeHUs C AUarna3oHaMy M3MepeHUsi He yKe 4eM OT -2 Ao +2B; ot -5 go +5B; ot -10 o +10B;

ot -15 mo +15B.

JaTuuk ToKa He yxe ueM 0T -1 no +1A4.

JaTurk akcesepoMeTp C IoKasaTe/ssMU He MeHee yeM: +2 g; +4 g; +8 g.
OtpenbHBIE YCTPOMCTBA:

USB ociuiiorpad He MeHee 2 KaHana, +/-10 B.

Akceccyapsl:

Kabens USB coefUHUTE/TbHBIMN.

3apsiHOe YCTPOHCTBO ¢ Kabesnem miniUSB4.

USB Aparirep Bluetooth 4.1 Low Energy.

KoHcTpyKTOp /7151 TPOBeieHNs SKCIIePUMEeHTOB.

KpaTkoe pyKOBOZCTBO 10 3KCILTyaTalyy L[U(POBO 1abopaTopum.
[TporpammHoOe obecrieueHue.

Metoanueckue pekoMeHganmu (40 pabor).

Hanuune pycCcKos3bIUHOTO caiiTa MOAJePKKU.

Hanuuve BUIe0pOIMKOB

18.

Ludposas nabopaTopusi M0 XUMUH
(yueHrueckas)

obecrieunBaeT BhINOJTHEHUE J1ab0paTOPHBIX paboT MO XMMUU Ha YPOKax B OCHOBHOM IIKOJIe
Y IIPOEKTHO-UCCIIe/|0BATe/IbCKOM 1esITeTbHOCTH YYalLjiXCsl.

Komrutekranmst:

BecripoBojHOW MyJIBTHAATUHMK 110 XUMHUH C 3 BCTPOEHHBIMH JaTUMKaMU:

[Hatuvk pH c franasoHoM usMmepeHnus He yxxe yem ot 0 o 14 pH.

JaTuuK 371eKTponpoBOAMMOCTH C Arana3oHamu usmepenus He yxxe yeM ot 0 7o 200 MkCwm; ot 0 1o 2000 MkCwm;

oT 0 mo 20000 MKCM.

JaTurk TeMIiepaTypsl C Uana3oHOM U3MepeHus He yxxe uem ot -20 go +140C.
OTesibHbIe IaTUMKK:

JlaTunK onTUYeCcKoM MJIOTHOCTH 525 HM.

Akceccyapsl:

Kabens USB coefuHUTE/IbHBIMN.

3apsifHOe yCTpOMCTBO ¢ Kabenem miniUSB.

USB Agarnrep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOZCTBO T10 3KCIUTyaTalyy LU(POBOi 1abopaTopum.
Habop /1abopaTopHOii OCHACTKH.

[TporpammHoOe obecrieyeHve.

Metorueckue peKoMeHanuuy He MeHee 40 paboT.

Haymmume pycCKOSI3bIUHOTO caiiTa Mmo/iepKKH.

Hasmmune BU/IeOPOJIMKOB

IITYK
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19.

Ludposas naboparopus
1o 61osoruu (yueHuueckKas)

obecrieuyrBaeT BhIMOTHEHHEe 1ab0paTOPHBIX PabOT Ha ypoKax 1o GHUOIOTMK B OCHOBHOM ILIKOJIE
1 IIPOEKTHO-UCC/IeJ0BaTe/TbCKON AeATeTbHOCTH YYalliuXCs.

Komrutekranust:

BecrnpoBojHOM My/IbTUIATUKK 110 OUOIOTHM C 5 BCTPOEHHBIMU IaTUMKAMHU:

JaTurK B/1a)KHOCTH C fuana3oHoM u3Mepenwust 0...100%.

JaTurK OCBelleHHOCTH C Auana3oHoM usMepeHus He yxxe yeM oT 0 go 180000 k.

Hatuvk pH c fuanasoHoM usMmepeHnus He yxxe uem ot 0 1o 14 pH.

JaTurk TeMIiepatypsl C jMana3oHOM M3MepeHus He yxke yeM oT -20 go +140C.

JaTunk TeMIiepaTypbl OKpPY»Karolleil cpeJbl C juarna3oHoM u3MepeHus He yoke ueM ot -20 o +40C.
Akceccyapsl:

3apsHOe YCTPOHCTBO ¢ Kabesem miniUSB.

USB Aparirep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOZCTBO 10 3KCILTyaTalyy L[U(POBO 1abopaTopum.

Ludporas BueoKaMepa C MeTa//TMYeCKUM IITaTUBOM, pa3peliieHre He MeHee 0,3 MIMKC.
[TporpammHoOe obecrieueHue.

Mertouueckue pekoMeHzaluu He meHee 30 pabor.

‘YmnakoBka.

Hanyune pyccKosi3bIUHOTO caiiTa MoAepKKH, Ha/Inure BHIe0POJIMKOB

IITYK
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20.

HavmeHoBaHue pa3gena:
«KomrmbroTepHoe 060py/j0BaHue
(Ma/IOKOMIJIEKTHASsI LITKOJ1a)»

21.

M®Y (ripuHTep, CKaHep, KOTIHP)

TUN ycTpoiicTBa: MHOrodyHKIMOHAIBHOE yCTpoiicTBO (MPY).
LiBeTHOCTH TIeYaTh: UepHO-Oerasi.

TexHonorus neuaty: snekrporpaduueckas (71a3epHasi, CBETOJUOAHAs).
®opmMar neuatu: He MeHee A4.

Tun cKaHUPOBAHUSL: TIPOTSDKHBIN/TJIAHIIETHBIH.

B03M0OXXHOCTb CKaHMPOBaHUs B opMaTax: He MeHee A4.

Cnocob nogkmouenus: LAN, Wi-Fi, USB

IITYK

25

22.

HoyTtbyk

¢hopmM-dakTop: HOYTOYK.

Pa3mep auaronanu: He MeHee 15.6 [10liMOB.

Paspeienne skpana: Full HD, Quad HD wmu Ultra HD.

O61uii 06BeM yCTAaHOBIEHHOM OIepaTUBHON MaMsATH: He MeHee 8 ['6aiit.

MakcumanbHBIH 00LMH oA ep>KIBaeMblii 06beM oriepaTHBHOM MaMsTH: He MeHee 16 I'OaiiT.
O6bem SSD HakomnwmTesisi: He MeHee 240 I"Gaiir.

BecnipoBogHas cBsi3b: Wi-Fi.

KommuecTBo BCTpOeHHBIX B Kopryc mopToB USB: He MeHee 2, 13 KOTOPHIX He MeHee 1 o/pkHO Ob1TE USB Bepcuy He
ke 3.0.

Pasperenue B36-kamepsl, Mrukcess: He meHee 0.3.

BcrpoeHHbIi MUKPOGOH.

IITYK
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KnaBuaTypa C pacK/IaJKoi 1 MapkupoBKoii knapumt QWERTY/MITYKEH.

IMoapmepskka cTaHgapToB OecripoBogHOM cBsi3u: 802.11a/b/g/m/ac.

ITpou3BogUTEHFHOCTH MpoIieccopa (3HaueHwe mokasaTessi «CPU Mark» o tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): He Meree 5000 eauHm].

Hamuuue MaHHUITY/IATOPA MBIIIb B KOMIUIEKTE: [d.

YcraHOB/IeHHas OTepaljioHHasi cUcTeMa C rpadryecKrM I0J1b30BaTeIbCKUM HHTepdeiicoM, CBeJIeH|s] 0 KOTOPOM
BK/TFOUEHBI B e/JUHBIN PeecTp POCCUMCKUX TIPOrPaMM JijIst 3JIEKTPOHHBIX BHIUMCIUTE/IBLHBIX MAIIUH U 0a3 JaHHbIX.
YcTaHOB/IEHHBIN MakeT 0pHCHOT0 MPOrpaMMHOT0 00ecrieyeHusl, COBMECTHMOTO C YCTAaHOBJ/IEHHOW OMepaluoOHHOM
CUCTEMOM, CBeIeHUsI 0 KOTOPOM BKJIFOUEHBI B €IMHBIN PeeCTp POCCUHCKHX MPOTPaMM [Jisl 37IEKTPOHHBIX
BBIUMC/IUTE/IbHBIX MAIIKH 1 0a3 JAaHHBIX




