MarepuajbHo- TexHu4yeckas 6a3a LlenTpa oopaszoBanus «Touka pocTa»

MBOY «Ymérckasa COI»

HanvenoBanne KpaTtkue npuMepHbIe TeXHHYeCKHE XapAKTePHCTHKA Enuaunna
00opynoBaHust H3MepeHnst

KoanuecTBo

HanmenoBanue pasaeia: «ECTeCTBeHHOHay‘IHaH HaIpaBJICHHOCTL)

OOecrieunBaeT BBIMOIHEHHE J1a00paTOPHBIX paboT Ha ypoKax 1o
OMOJIOTMY B OCHOBHOH IIIKOJIE M MPOEKTHO-MCCIIEI0BATENBCKOM
JEATENHOCTH YUaIUXCsl.

Kommekranus: becripoBoaHOi MyAbTHIATYHK 110 OUOIOTUH
C5-10 BCTPOEHHBIMU JITATYHKAMHU:

JlaTumk BIasxkHOCTH ¢ muana3zoHoM uzmepenus 0...100%

JlaT4rk OCBEIIEHHOCTH C TUara30HOM M3MEPEHHS He Y)KE 4eM OT
0 mo 180000 nx

Haruuk pH ¢ auanasonom n3mepenus He yxe dem ot 0 o 14 pH
Jat4yuk Temnepartypbl ¢ IMana3oHOM U3MEPEHUs HE YXKE YeM OT
-20 o +140C

JlaTuuk TemnepaTypbl OKpyXKaroLe Cpeibl ¢ 1uana3oHoM
u3MepeHus He yxe ueM ot -20 mo +40C Envnnna
AKkceccyapsl: U3MEpPEHHs
3apsiaHOe yCTpOHCTBO ¢ Kabeaem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoACTBO 10 SKCIUTYaTaIl TU(pOoBOit
nmabopatopuu

udposas Buaeokamepa ¢ METAJUTMYECKUM IITATHBOM,
paspeuenue He MmeHee 0,3 Mmukc

[IporpammHoe obecnieucHne

Meroauyeckue pekoMeHnanuu He meHee 30 pagot
YnakoBka

Hanuuue pycckos3pIMHOTO caiita NOANEPKKH, HATMUKE
BHJICOPOIIUKOB

udposas naboparopust
1o OUOJIOTUH
(yueHnueckas)




Hudposas
naboparopust 1o

XUMUH(Y4EHUUECKasT)

Oo0ecrieunBaeT BBIITOIHEHHE Ta0OPATOPHBIX pabOT O XMMUH HA
YpOKax B OCHOBHOM IIKOJIE ¥ IPOEKTHO-NCCIIEI0BATEIbCKOM
JEATENFHOCTH yYaIInXcsl.

Kommnexrarms:

BecrpoBoHOM MyNTETHIATIUK M0 XUMHH € 3-MsI BCTPOCHHBIMHU

JaTINKaMU:

Harunk pH ¢ auanazonom usmepenus He yxe yem ot 0 no 14 pH
JlaT4uk 31€eKTpOIpOBOAMMOCTH C JMana30HaMy H3MEPEHNs He yKe
yeM oT 0 10 200 mxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000
MKCM
Jat4yuk Temnepatypsl ¢ AMana3oHOM U3MEPEHHs He YXKe YeM OT
-20 1o +140C
OTaenbHbIE JATYUKH:

Jaruuk ontuueckoii moTHocty 525 HM Akceccyapsi:

Ka6ens USB coennHUTENTBHBIH

BapsiaHoe yeTpoiicTBo ¢ kabenem miniUSB USB Anmantep

Bluetooth 4.1 Low Energy

Kpartkoe pykoBoICTBO 10 SKCILTYaTalK LU poBoii 1aboparopun

Ha6op naboparopHoii ocuactku [IporpammHoe obecrieueHme
Meroquueckue pekomenaanuu He menee 40 pador Hannune
PYCCKOSI3BIYHOIO caiiTa noajep:kku Hannuume BUIeoponuKoB.

Enurmna
M3MEpEeHUs

Hudpoas
nabopaTopus 1o

¢bmuke(yueHuuecKas)

ObecnieunBaeT BHITOTHEHUE SKCIIEPUMEHTOB 110 TEMaM Kypca
(176371978

Kommmiexranms:

BecripoBoHOM MyTbTHIATYHK MO (HU3HKE C 6-10 BCTPOSHHBIMH
JaTINKaMU:

udposoii qaT4UMK TeMIepaTyphl ¢ AMAMA30HOM U3MEPEHUsI He
yxke geM ot -20 no 120C

Hudporoit naTunk aOCOTOTHOrO AABIECHHSA C THATIA30HOM
mmepenus He yxe yem ot 0 1o 500 xlla

JlaT4uK MarHUTHOTO OIS C TMANla30HOM M3MEPEHHs HE yXKe YeM
oT -80 mo 80 MTx

JlaTuuk HanpsDKEHMs ¢ IUana30HaMy H3MEPEHUS HE YKe 4eM OT
-2 1o +2B; ot -5 1o +5B; ot -10 o +10B; or -15 go +15B
Jatuuk ToKa He yxe gyeM ot -1 o +1A

Ennaunna
U3MEpEeHHs

IIT.




JlaTyrk akcenepoMETp C MoKa3aTesiIMU He MeHee yeM: 12 g; +4
g;+89
OtaenbHBIE YCTPOHCTRA:
USB ocrmmnorpad He menee 2 kanana, +/-10 B
Akceccyapsbl:
Kabens USB coenmuHHUTETEHBIN
3apsHOe yeTpoicTBO ¢ kaberem miniUSB
USB Anamrrep Bluetooth 4.1 Low Energy
KoHcTpyKTOp [UTS IPOBEACHMS
IKCrepuMeHToB KpaTkoe pyKoBOACTBO 110
IKCIUTyaTaIy nuGpoBon
naboparopuu [IporpamMmmHoe obecrieueHrne
Meroauueckue pexomenaanuu (40 pabor)
Hannuue pyccKOA3bIMHOTO CaiTa
noaaepxkku Hanvuue BUACOpOINKOB.

HaumenoBanue paznena: «KommbroTepHoe 000pyIoBaHHe)

Hoytoyx

dopm-dakrop: HOYyTOYK;

Pasmep nuaronanu: He MeHee 15.6 I10iMOB;

Paspemenwe sxpana: Full HD, Quad HD wumu Ultra HD;

OO6uwii 06beM yCTaHOBJICHHOW ONIEpaTUBHON MaMATH: HE MEHEE
8 I'0aiiT;

MaxcumanbHBIN 001U TOAIePKIBAEMBII 00BEM OlepaTUBHOI
maMsTH: He MeHee 16 I'6aiir;

O6wem SSD nakonurens: He menee 240 I'Gaiit;

BecnipoBoaras cesa3n: Wi-Fi;

KonuuectBo BcTpoeHHBIX B Kopityc nopToB USB: He meHee 2, u3
KOTOphIX He MeHee 1 momkHo 66Tk USB Bepcun He Hinke 3.0;
Pa3pemmenne B36-kamepsl, Mnukcens: He menee 0.3;
Bcerpoennsiit MUKpoGOH;

KnaBuarypa ¢ packinaakoi 1 MapKHUPOBKOW KIIaBHILI
QWERTY/MIIYKEH;

IMomnepxka cranmapTo GecripoBoaHoii ces3u: 802.11a/b/g/n/ac;
[TpousBomuTENBEHOCTS MpoIeccopa (3HaueHue mokaszarens «CPU
Mark» 1o Tecry «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): re menee 5000

Ennnauna
U3MEpEeHHs

IIT.



http://www.cpubenchmark.net/laptop.html)

€IMHNLI;

Hanugue MaHunynaropa MbIlIb B KOMIUIEKTE: J1a;

Y craHOBIIEHHAS OTIEpaIlMOHHAs CHCTEMA C rpaYeCKUM
TIOJTb30BATEIILCKUM HHTEp(EHCcOM, CBEIEHHS O KOTOPOM
BKJIFOUYEHBI B €JJUHBIA pEeCTp POCCUMCKUX MPOrpaMM I
9JIEKTPOHHBIX BBIYHUCIUTENBHBIX MAIIMH U 0a3 TaHHBIX;

Y cTaHOBIIEHHBIN MTAKET 0(UCHOT0 MPOrPaMMHOTr0 o0ecTIeueH s,
COBMECTHMOTO C YCTAHOBJIEHHOH OINEpallMOHHON CUCTEMOI],
CBEJIEHHs 0 KOTOPOM BKJIFOUYEHBI B €IUHBIN peecTp pOCCHMCKIX
MpOrpaMM JIsl SIEKTPOHHBIX BHIYMCIUTENBHBIX MAIIMH 1 0a3
JTAaHHBIX.

Twun ycrpoiicrBa: MHorogyHKIHOHaIbHOE yeTporicTBO (MDY);

MHoOro¢pyHKIIMOHAIBHOE YCTPOHCTBO Enunnna 1
(MOY) L[BeTHOCTD NEYaTh: YepHO-Oemnas; A —
TexHonorus neyatu: anekrporpaduyeckas (J1azepHasi,
CBETOIHUOHA);
®dopmar nevatu: He MeHee A4;
Twur ckaHUpPOBaHUSA: TPOTKHBIN/TUIAHINETHBII;, Bo3MOXXHOCTB
CKaHMPOBaHUs B hopmarax: He MeHee A4;Croco0 MOIKIIOYCHNU:
LAN, Wi-Fi, USB
HaumenoBanue paznena: «JlonomHuTensHoe 000pyI0BaHNE)
[{udposas madopatopust Mo FIKOIOTUU Enununa 1
U3MEPEHUs LIT.
Ha6op OI'Q/EID (Xumusi) E nuania 1
HU3MEPEHHS IIIT.
Habop OI'D/EID (Dusuka) E quamma 1
N3MEPEHUS IIIT.




O0bopynoBaHue ISt
JIEMOHCTpAIIUH OTBITOB

(pm3uxa)

O6opynoBanue 1st 1a00OpaTOPHBIX pabOT ¥ YICHHIECKHX
onbiToB TP (Ha 6a3e komrutexToB 1i1st OI'D)
Ha6op npeana3HaueH AJ1s HOATOTOBKH K BBITIOTHECHUIO
9KCIIEPUMEHTATIBHOT0 33]JaHHs O0LIET0 rOCYIaPCTBEHHOTO
sk3ameHa (OI'3) mo ¢pusmke B 9 Kiacce OCHOBHOM MIKOJHI,
COZIEPXKHT B cebe HeoOXOJMMbIe KOHTPOIBEHO-
H3MEPUTENbHBIC MaTePHABL.
Cocras HabOopa:
- IITATUB JIAOOPATOPHBIH C ACPKATESISIMHE,
- BECHI 3JICKTPOHHBIE,
- MEH3ypKa,
- IMHAMOMETDBI,

E nurmma
M3MEpEeHUs

IIT.
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[HTHHIPHI ATFIOMHUHUEBHIE,

WIMHIP TUTACTUKOBBIN (JJ1s1 ©U3BMEPEHUSI CHITBI

Apxumena),

OpY)KHHA,

Ipy35l,

MepHasi JICHTA,

JIMHEHKa,

TPaHCIIOPTHD,

OpYCOK € KPIOYKOM U HUTBIO,

Harnpasistomast, yiHoi He MmeHee 500 Mm. JloykHbI OBITh

obecrnieueHbl pa3Hble KOAPPUIMEHTHI TPeHHs OpycKa 1o

HaIIpaBJISOLIEeH,

- CEeKYHJOMeEp JICKTPOHHBIH C JaTIUKaM,

- HamIpaBJISAIOLLIAs CO IIKAJIOH,

- OPYCOK JIepeBSIHHBIN C ITyCKOBBIM MAarHUTOM,

- HUTSIHOW MasITHHK C TPY30M C ITyCKOBBIM MarHUTOM U C
BO3MOXXHOCTBIO H3MEHEHUS JIMHBI HUTH,

- pbIyar,

- OJIOK TIOIBYKHBIH,

- OJIOK HEITOABIKHBIM,

- KaJIOpUMeTp,

- TEPMOMETP,

- HCTOYHHK MIUTaHHs IOCTOSTHHOT'O TOKA,

- aMIIepMeTp ABYXIPEeNbHBINI,

PE3UCTOPHL




Kommekt mocyasl u
000pyIOBaHUS JIIS
YICHHYECKHX OMBITOB
(xumust, prsmka,
Ouoorust)

HaGop npenHasnadeH it IpaKTHIECKUX M 1a00paTOPHBIX padoT
yYaIuxcs Ipy U3y4eHUH KypCOB XUMHH, QU3UKU 1 OHOJIOTHH.
["abapurtHbIe pa3zMeps! B yiakoBKe (1. *mmp. *BEIC. ), CM:
37*%34,5*%14,5. Bec, kr, He Oonee 4,2.

KoMruiekTHOCTB: mTaTHB 1a00paTOpHBIA XMMUYECKHd — 1 miT.,
yamku [lerpn — 3 wr. (muamerp 60 MM TIacTuK — 2 mr.,
muamerp 100 MM crekino — 1 1T.), Habop UHCTPYMEHTOB
MpenapoBasIbHBIX — | MIT., mpenMeTHele cTekaa — 10 mrT.,
nokpoBHbIe crekna — 1 ym. (100 mit.), moxkKa s COKUTaHuUst
BemecTB — 1 mr., crynka Ne 3 ¢ nectom (¢apdop) — 1 wr., yaia

Enurmna
M3MEpEeHUs

IIT.







BhinmapurebHas Ne 3 — 1 1T., GaHKH JUTs TBEPIbIX PEaKTUBOB
(o6bem He menee 30 mir) — 10 miT., GaHKHM JUIS TBEPIBIX
peaxtuBoB (00bem He Mernee 50 mur) — 10 mt., dhakoHsI s
PacTBOpOB peakTHBOB (00BeM He MeHee 50 Mi1) — 6 1IT., GaHKH-
KanenbHUNE! [19 st pactBopoB (00beM He menee 40 mur) — 20
IIT., STUKETKH Ha 0aHku — 1 muct Gopmara A4, npodupku
14*120 xumunaeckue — 20 mt., mpodupku 16*150 xumuaeckue —
10 1., ITaTHB U1 MPOOHPOK — 1 MIT., 325KKUM MPOOUPOUHBINA —
1 wt., mpubop st MOMy4eHHs ra30B — | MIT., CIUPTOBKA
nabopartopHas — 1 mr., roprouee Jyisi cpToBOK (00bem 0,33 1)
— 1 wr., puabTpsI 00€330eHHBIC AUaMeTpoM 9 cMm — 1 ym. (100
IIT. ), KoJI0a KoHm4Yeckast 250 mi (cTekio) — 1 mT., mamoyka
CTEKJISIHHAsI C HAKOHEYHUKOM — 1 mt., ummuHap mepHblid 100 mut
(rutactuk) — 1 wT., BOpoHKa quamMeTpoM 56 M, ymnHOoM 80 MM
(crexio) — 1 wiT., crakan Mepubiid 100 mi (crexio) — 1 mwT.,
npoOKa ¢ ra300TBOHOM TPyOKOH — 1 IIT., JIOTOK JJIst
pasaaTouHoro matepuana — 1 mr., pyKoBOJACTBO I10
SKCIUTyaTaruu — 1 mr.
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O0pazoBartenbHbIil KOHCTPYKTOP
JUTSA TIPaKTUKAOIIOTHOT O
MPOrpaMMHPOBAHUSI C
KOMILICKTOM JaTYHKOB

Pobotorexanueckuii HaOOp MpeAHA3HAYECH VI H3YUEHHUSI OCHOB
POOOTOTEXHUKH, JeTajeH, y3/I0B M MEXaHHU3MOB, HEOOXOJMMBIX
IS CO3aHMsA POOOTOTEXHUYECKUX YCTPOHUCTB.

HaGop npencrasiser co00i KOMIUIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COEMHUTENBHBIX DJIEMEHTOB U JIEKTPOTEXHUYECKHUX
KOMIIOHEHTOB.

HaGop mo3BonsieT mpoBOJUTH IKCIEPUMEHTHI IO IPEAMETY
(u3mKa, co37aBaTh U MPOrPaMMHUPOBATH COOMpaeMble MOJIEIH,
13 KOMIIOHEHTOB, BXOAIINX B €r0 COCTaB, paboune MOIEeIH
MOOWIIBHBIX U CTAIIMOHAPHBIX POOOTOTEXHUYECKHUX YCTPOHCTB C
aBTOMaTHU3UPOBAHHBIM YIIPaBJICHHEM, B TOM YHCIIE HA KOJIECHOM
U TYCEHHYHOM XOJ1y, a TaKXKe KOHCTPYKIHI, OCHOBaHHBIX Ha
HCIIONB30BaHHUH PA3JIMYHBIX BHIOB Iiepenad (B TOM YHCIe
YepBSYHBIX M 3y0UaThIX) a TaKKe pblYaroB. BerpoeHHbIE
6ecripoBoHbie cereBbie penienus (Wi-Fi u Bluetooth),
BO3MOXKHOCTh MHTETpaIn ¢ OecTaTHRIM o0magHbM 10,
00€eCIeunBalOT BOSMOXKHOCTB IPAKTHYECKOTO M3Y4SHUS

Ennaunna
U3MEpEeHHs

IIT.




TEXHOJIOT M MHTEPHETA BEIICH U OCHOB HUCKYCCTBEHHOT'O
uHTreiuiekra. OdecrneynBaeTcs BO3MOKHOCTh 00bEIUHEHUS
HECKOJIBKUX POOOTOB, COOPaHHBIX M3 MOAOOHBIX HAOOPOB, B
TPYIIIBI C CETEBBIM B3auMojieiicTBreM. [IpemycMoTpeHa
OIMI[UOHAIbHAS BO3MOXHOCTh PACIIUPEHUS TOTIOTHUTCILHBIMU
KOMIIOHEHTaAMHU (He BXOJAIIIMMHU B CTaH}IapTHyTO
KOMHHCKTaI_[I/I}O), MO3BOJIAOIITUM U I/I3y‘{aTI) TEXHUYCCKOC 3pEHUE
U MIPOMBILIUIEHHYI0 poboToTexHuKy. [Ipenycmorpena
BO3MOXKHOCTB paOOThI HA0Opa C TOMOTHUTEIBHBIME 00JaYHBIMH
CepBHCaMHU.
IIpenycMOTpeHbl MUHMMYM JBa IIPOrPAMMHUPYEMBbIX
KOHTpOJIIEpa B IUTACTUKOBBIX KOPITyCaX, MO3BOJISIOIINX
OJIHOBPEMEHHO C03/1aBaTh 2 BapuaHTa POoOOTOB Pa3IMYHOrO
Ha3HAaYCHUsI, UIMEIOIMX BO3MOXKHOCTh Pa0OThI KaK B IOTOKOBOM
pexHMe, TaK U aBTOHOMHO; TTO3BOJISIIOIINX PEAIN30BaTh
o0y4eHHe IPOrpaMMHUPOBAHUIO B HECKOJIBKHX Cpeiax
pa3paboTKy Ha Pa3NUYHBIX SA3BIKAX (K MPHMEPY, B cpeaax
Mblock, Arduino IDE, Ha si3bikax Scratch, C, Python, micro
Python).
Kak MUHUMYM OJIMH U3 KOHTPOJIJIEPOB UMEET BCTPOCHHYIO
OmepaIoHHyI0 cucTeMy, Berpoernsie Wi-Fi u Bluetooth, mopt
JUTS TIOKJTFOYEHUSI TTOCIIE0BATENbEHO COSTUHIEMbBIX BHEIITHUX
ycTpoiicTB (He MeHee 20 OTHOBPEMEHHO ITOAKITIOYaeMbIX
YCTPOWCTB).
Kak MUHUMYM OJIMH 13 KOHTPOJUIEPOB HMEET BO3MOKHOCTh
OJIHOBPEMEHHO#1 3aI1cy He MeHee 8 porpamm, ¢
BO3MOXKHOCTBIO MEPEKITIOYCHUSI MKy HUMH.
Kak MUHUMYM OJIMH U3 KOHTPOJIJIEPOB UMEET MOTHOIBETHBIH
nuctuteit (IPS), mo3BonsrONMil BEIBOINUTD TAaHHBIE C TATIHKOB B
BHJE TAOIUI U TPapHKOB, a TAKXKE CO3/IaBATh BCTPOCHHBIC B
KOHTPOJUIEP BUICOUTPHI.
KonmgaecTBo ceHCOpOB M HCHIOTHUTENBHBIX YCTPOUCTB,
BCTPOEHHBIX B OAIMH M3 KOHTPOJUIEPOB, - He MeHee 10 mT. O0mee
KOJIMYECTBO AJIeMeHTOB B Habope He meHee 400 mmT., B TOM umcie
TTOJTKITFOYaeMBbIC MOIYIIH:




- Bluetooth momys,
- IBOMHOW JATYMK JIMHHH,
- YIBTPa3BYKOBOMH IATUUK PACCTOSHHS,
- TATYHK 1IBETA,
- TATYHMK KaCaHHsI IEKTPOMEXaHHIECKHH,
- IR monyns,
- MOTOp MOCTOSTHHOT'O TOKA C PEIYKTOPOM — HEe MeHee 2 IIT.,
- CEepBOIPUBO/I,
MyJbT JUCTaHIIMOHHOTO ynpasienus IR.
Ha6op momxeH ObITh YKOMIUIEKTOBAH aKKyM YIS TOPHBIMU
OatapesMu.
[IporpammHoe obecrieyeHue, CIIONb3yeMoe AT
MPOTrPaMMHUPOBAHUS COOMPAaEMBIX POOOTOTEXHUYECKUX
MoJIeNel U yCTPOUCTB, JOKHO OBbITh TOCTYITHO IS
OecrIaTHOro CKauMBaHUsA U3 ceTH VIHTepHeT U MocIe yIoIero
UCIIONb30BaHMS.
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OO6pazoBarenbHbII HAOOP
M0 MEXaHHUKe,MeXaTPOHHKE
1 poOOTOTEXHHKE

Habop nomxken ObITh IpegHA3HAYEH IS IPOBEACHHS YIeOHBIX
3aHATUH 110 U3yYEHUIO OCHOB MEXaTPOHUKH M POOOTOTEXHHKH,
MIPaKTHYECKOT0 IPUMEHEHHS 0a30BBIX 3JIEMEHTOB JIEKTPOHUKHI
U CXEMOTEXHHKH, a Takoke Hanbosee pacpocTpaHeHHOH
3JIEMEHTHOM 0a3bl U OCHOBHBIX TEXHUUECKUX PELICHUH,
MIPUMEHACMBIX TP MPOEKTHPOBAHUN W MPOTOTHITUPOBAHUN
Pa3IUYIHBIX MHKEHEPHBIX, KHOCPHETHIECKHUX U BCTPAaUBAEMBIX
CHCTEM.

B cocraB Habopa 1OKHBI BXOAUTH KOMIUIEKTYIOIINE U
YCTpOICTBa, 00IaJaromue KOHCTPYKTUBHOM, IIEKTPUIECKOMH,
anmnapaTHoOM U MPOrpaMMHON COBMECTUMOCTBIO JPYT € APYTrOM.
B cocraB Habopa 10IKEH BXOUTh KOMITIEKT KOHCTPYKTHBHBIX
3JIEMEHTOB M3 MeTaJUIa A5l COOPKM MaKeTa MaHUITY/ISIIIMOHHOTO
pob0Ta ¥ KOMIUIEKT METAJUINIECKUX KOHCTPYKTUBHBIX
AJIEMEHTOB TSI COOPKH MaKeTa MOOIITFHOTO po0oTa.

B cocraB Habopa MOMKHBI BXOAUTH MPUBOJA PA3IMIHOTO THIIA:
MOTOPBI C HHTETPUPOBAHHBIM WIIA BHEIIHUM JATINKOM
TIOJIOKEHHS — HEe MeHee 21T, CepBONPHUBO/ OOJIBIION — HE MEHee
41T, CepBONPHUBOJT MaJIBII — HE MEHee 21T, MPUBOJ C

Eqnnauna
HU3MEPEHUs

IIT.




BO3MOXKHOCTBIO YITPABJICHHS B IIATOBOM PEKHUME — HE MEHEE
21T,
B cocTtaB Habopa TOIKHBI BXOAUTH 3JIEMEHTHI JUTsE COOPKH
BaKyyMHOT'O 3aXBaTa: BaKyyMHas IIPUCOCKa — HE MEHee 11T,
3JIEKTPOMATHUTHBIH KJIallaH — He MeHee 11T, BaKyyMHBIH HacoC
— He MeHee 11T.
B cocraB Habopa J0KHA BXOAUTH SJIEMEHTHAs 0a3a Jiist
MPOTOTUITUPOBAHMS: TIIaTa ISl OECIaeuHOTO
MNpOTOTUNIMPOBAHUSA, KOMITJICKT ITPOBOJ0B Pa3JIMYHOrO TUIIA U
JUTAHBI, KOMIUIEKT PE3UCTOPOB, KOMILICKT CBETOMO/IOR,
CEMHUCErMeHTHBIN nHauKatop, nucmieit JKK-tuna, kHonku — He
MeHee SIIT, HOTEHIIMOMETPBI — He MeHee 31T, HH(paKpacHbIil
JATYUK - HE MEHee 31T, YIbTPa3ByKOBOH JaTUUK - HE MEHEe
3mT, JATYUK TEMIIEpaTyphl - He MeHee | mT, JaTduK
OCBEIICHHOCTH - He MeHee 1T, momynp Bluetooth — He menee
1T, momyns MK-npuemunka — He Menee 1T, moxyns K-
MepeAaTyrKa B BUAE KHOIIOYHOTO My IbTa YIpaBIeHus — 1T,
aKKyMYJATOp — HE MeHee 11T, 3apsAaHoe YCTPOHCTBO — HE
MeHee 1miT.
B coctas Habopa 10KeH BXOAUTh MYAbTHIATUHK JUIS
HM3MEPEHHUS TeMIepaTyphl U BIAXKHOCTH OKpYXKaIomIeh cpesl —
He MeHee 1 mT. MyIpTHIATINK JOKEH 001a1aTh BCTPOSHHBIM
MHKPOKOHTPOJIIEPOM (TaKTOBasl 4acToTa - He MeHee 16 MIm,
IIFHA JaHHBIX — He MeHee 8 KOaiir), natepdeiicamu s
TTOJKITFOYEHUS K BHEIITHUM YCTPOUCTBAM: ITU(PPOBEHIE U
aHasioroBbie opThl, 1-wire TTL, pa3bem tuma RJ.
B cocraB Habopa MOKEH BXOIUTH KOMIUIEKT YHUBEPCAIBHBIX
BBIYHCIIATENFHBIX MOAYIIEH, TIPEACTABIIIONINX cOO0H 0a30BYIO
IUIaTy, TUIATy PACIIPEHUS IS CETEBOrO B3aNMOICHCTBUS U
J1aTy NOAKIIIOYEHUS CUJIOBOM Harpy3ku. Bxogsmue B
KOMIIIEKT YCTPOWCTBA TOJDKHBEI 00IaaTh OTHOBPEMEHHON
KOHCTPYKTUBHOM, 31EKTPUUECKOM, allllapaTHOW X POrpaMMHON
COBMECTHMOCTEIO JPYT C JPYTOM.
BazoBas nmaTa yHUBEpCaIBHOTO BEIYUCIUTEIEHOT'O MOITYIIS
JIOJDKHA TIPEACTABIATH COO0H TP OrpaMMHPYEMBI KOHTPOIIIED B




cpene Arduino IDE umu aHaIOruuHBIX CBOOOHO
pacripocTpaHseMbIX cpenax pa3padorku. baszosas minara nomkHa
00naiaTh BCTPOSHHBIMU HHTEpheiicaMyl IS TTOJKITIOYEHUS
(POBBIX U aHAJIOTOBBIX YCTPONCTB, BCTPOCHHBIMHU
unrepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth,
WiFi.

[TnaTa pacimpeHus JOIKHA 00eCeYrBaTh BO3MOXKHOCTb
TMOAKJIIOYEHUA YHUBEPCAJIBHOI'O BEIYHUCIUTEIIBHOI'O MOAYJIST K
ceTH mocpencTBoM uHTepdetica Ethernet. ITnara pacimpenus
JIOJbKHA 00J1a/1aTh IOPTaMU BBOZa-BhIBO/IA JIJIS TIOIKITIOUEHUS
1 (POBBIX U AHAJIOTOBBIX YCTPOMCTB, MHTEepdetic SPI n
BO3MOKHOCTBIO TIOJKJIIOUCHUS BHEIITHEH KapThl IAMSTH.

[InaTa pacmmpenus 1 NOAKIIOUEHUSI CUIIOBOM Harpy3Ku
JOJDKHA 00€CIIeunBaTh BO3MOXHOCTh NIPSMOr0 IOIKITIOYEHHS
BHEIIHEH CUJIOBOM HArpy3KH, a TAKXKE PETYIUPYEMON HArpy3Ku
nocpencrteom PWM untepdeiica.

B cocraB Habopa J0MKEH BXOIUTH IPOrpaMMHPYEMbIit
KOHTpOJLIEp, 00eCeYHBAIONINI BO3SMOKHOCTD OCYILECTBIIAT
pa3paboTKy IpOrpaMMHOI0 KOJia, UCIOJb3Ysl HHCTPYMEHTApUH
cpen pazpaborku Arduino IDE 1 Mongoose OS u s13bIKOB
nporpammupoBanus C\C++, JavaScript. [TIporpammupyemsiit
KOHTPOJUIEP JOJDKEH 00JIalaTh IIOPTAMH JUTS TIOJKITFOUESHHUS
I(POBBIX U aHAJIOTOBBIX YCTPOHCTB, BCTPOSHHBIMU
MPOrPaMMHPYEMBIMH KHOIIKAMU H 3JIEKTPOMEXaHHIECKUMH
MOZYJISIMH ISl OPTaHU3ALUH CUCTEMBI PYYHOT'O YIIPABIICHUS,
BCTPOEHHBIMH MPOrPAMMHPYEMBIMU CBETOINOAAMH IS
WHIMKAIUU padodero pexnma, BCTpOSHHBIMU HHTEpdercaMu
USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth,
WiFi.

B cocraB HaOopa JTOKeH BXOAUTD MOIYIb TEXHHYECKOTO
3peHHS , PEACTABIISIONINA COO0M BEYUCIUTEIBHOE YCTPOICTBO
CO BCTPOECHHBIM MHKPOIIPOIIECCOPOM (KOJI-BO SIAEP - HE MEHEe
41T, yacrora siapa He meHee 1.2 I'T', o6bem O3V - He MeHee
512M6, oO6BeM BCTpoeHHOU aMsTH - He MeHee 81°0),
WHTETPUPOBAHHON KaMepol (MaKCHMaJIbHOE pa3penieHne




BUJICOTIOTOKA, TIepeaaBaeMoro mo uarepdeiicy USB - He meHee
2592x1944 en.) u ontryeckoi cucreMoil. Monyinb
TEXHUYECKOTO 3PEHHS JOJDKEH 001a]]aTh COBMECTHMOCTBIO C
Pa3IMYHBIMH IPOrPAMMHUPYEMBIMU KOHTPOJIEpPAMH C TOMOIIIBIO
unrepdeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet. Moayib
TEXHUYCCKOI'o 3pE€HUA JOJIKEH OGCCHC‘II/IBaTI) BBIITIOJIHCHHUEC BCEX
M3MEPEHUI U BBIYMCIICHUH TOCPEICTBOM COOCTBEHHBIX
BBIYHMCIIUTEIILHBIX BO3MOXKHOCTEHN BCTPOCHHOT'O
MUKpornporeccopa. Moaysib TEXHUYECKOTO 3pEHHS JOJIKEH
00J12/1aTh BO3MOXXHOCTBI0 KOMMYHHKAIMH C aHAIOTHYHBIMU
MOYJISIMH ITIOCPEICTBOM ILIIMHBI Ha 0a3€ MMOCIIeI0BaTENILHOTO
uHTepdeiica ¢ 1eNblo AajbHeHIIen nepeaayn pe3yIbTaToB
M3MEPEHU IPYNIIbl MOAYJIEH Ha YIPaBISIOLIEE
BBIYHCIIMTENBEHOE YCTPOHCTBO, MOAKITIOYEHHOE K TAaHHOW LIMHE.
Mozynb TeXHHYECKOr0 3peHHs JOIKEH 00ecIeYnBaTh
HACTPOWKHU PEKUMOB pabOThI - HACTPOUKY IKCIIO3UIMH, OanaHca
0eJ10ro0, BETOPa3HOCTHBIX COCTAaBIISIONINX, IUTOMIAIN
oOHapyKuBaeMol 00J1acTH U300pakEeHHsI, OKPYTIIOCTH
OOHapy)KUBaeMoOM 001acTH U300paXKeHHUSsI, TOJTOKEHHE
OOHapy)KUBaeMbIX 00IaCTel OTHOCHTENBHO APYT IpYra,
MaIIMHHOE 00yYeHHe MapaMeTpoB HEUPOHHBIX ceTel st
oOHapy)KeHUs1 00bEKTOB, (POPMY U 3aKOJUPOBAHHBIC 3HAYCHUS
00HapyXUBaEMbBIX MapKepOB THIIA Aruco, pa3Mepbl
0OHApY)KUBAEMBIX OKPYKHOCTEH, KBaJpaToB H TPEYrOJIbHUKOB,
rapaMeTpoB KOHTPACTHOCTH, Pa3MEpPOB, KPUBH3HBI U
TIOJIOXKEHHS PacIIO3HABAeMBbIX JINHUH.

Habop nomxken obecrieduBaTh BO3MOXKHOCTH pa3paboTKu
MOJIeNTd MOOWIIFHOTO po0oTa, ynpasisemoit B FPV-pexime
MOCPECTBOM MPOrPaMMHOI0 00ecTiedeH S I IEPCOHAIBHOTO
KOMIIBIOTEPA M MOOHIIBHBIX yCTpoicTB Ha 6a3e OC Android win
I0S, obecrieurBaroIIEero BO3SMOKHOCTh YIIPABICHUS MOOUIIbHBIM
poOOTOM 1 BCTPOEHHBIM MaHHITYJIITOPOM MOCPEICTBOM
rpaguyeckoro nHTEpdeiica, BKIIOYAIOMIIM B ce0s HabOp
KHOTIOK U TIepeKIodaTesneil, JHKOHCTHK, 00J1acThb s
OTOOpaKeHNsI BUIEO.




HaGop nomxen obecriedrBaTh BO3MOXKHOCTD U3Y4YECHUsI OCHOB
pa3paboTKu MPOrpaMMHBIX M alNapaTHBIX KOMILIEKCOB
WH)KEHEPHBIX CHCTeM, penieHui B cepe ""MHtepHer Bemen"",
a TaKKe pelIeHni B 001acTi poOOTOTEXHUKH, HCKYCCTBEHHOTO
WHTEJUIEKTa ¥ MalIMHHOTO O0YYeHUsL.
B coctaB Habopa JOKHO BXOAUTH IOCOOUE IO H3YIEHHIO
OCHOB DJIEKTPOHHUKH U CXEMOTEXHUKH, pelleHuii B cepe
""NuTepHer Bewei"", pa3paboTKu ¥ NPOTOTUITUPOBAHUIO
Mozeneilt po6oToB. B cocraB Habopa TOMKHO BXOAUTH OcoOHe
T0 U3Y4CHHUIO OCHOB Pa3pabOTKU CHCTEM TEXHHUYECKOT O 3PEHUS
U DJIEMEHTOB MICKYCCTBEHHOT'O MHTEIJUIEKTA.

12

UetsipéxoceBoil yueOHbII poOOT-
MaHUITYJIATOP CMOAYAbHBIMH
CMEHHBIMH HacaJIKaMH

Y4eOHbIi poO0T-MaHUITYAATOP MPEIHAZHAYCH [ OCBOCHHUS
00yYaroIUMHUCS OCHOB POOOTOTEXHUKH, JIJIS IIOAT OTOBKH
00y4aIOIIMXCsl K BHEPEHHIO U TIOCIIEIYIOIIEM Y UCTIONb30BAHUIO
POOOTOB B MPOMBIIIJIEHHOM MTPOU3BOCTBE.
KonmuecTBo oceli poboTa MaHHUITYsTOPA - YETHIPE.
[epemerieHre HHCTPYMEHTA B IPOCTPAHCTBE MO TPEM OCSIM
JOJDKHO YHPaBIIATHCA [IArOBBIME JBHTaTesiMu. Hanpsokenue
MUTaHUS IaTOBBIX ABUTaTeNnel He Oomee 12 B.
CepBozBHUraTesnb 4eTBEPTOH OCH JOIKEH 00eCIIeYrBaTh TIOBOPOT
MHCTPYMEHTA.
YTo1 NOBOpOTa MAHUITYJISAITOpA HA OCHOBAaHHU
BOKpYrBepTHKaNbHON ocu He MeHee 180 rpajycos.
Just onpenienieHus TOJIOKEHNST MAHUITYJISTOPa TIPH TIOBOPOTE
BOKPYT BEPTHKAIBHON OCH JIOJKESH UCIIONB30BATHCS SHKOAED.
Yrom moBopoTa 3aJHero Imieua MaHUITyIsITopa He MeHee 90
IpajycoB.
VYTo1 moBopoTa repeiHero mieya ManumynsTopa He meHee 100
rpaxycoB. J{Jst onpeeneHus MOJ0KEHUS 3aJHEr0 U MepeIHETO
UIed MaHUITYIIATOPA JIOJDKEH HCIIOIb30BaThCS TUPOCKOIL. YTOI
TTOBOPOTA IO YeTBEPTOH ocu He MeHee 180 rpamaycos.
JomxkHa OBITh BO3MOXKHOCTh OCHAIIICHHSI CMCHHBIMU HAcaJKaMH
(Hampumep, JepKaTtelb KapaHalia win (uomacrepa, IPUcocKa
C CepBOIBHUIATENIEM, MEXaHUUECKOE 3aXBATHOE YCTPOMCTBO C
CEepBOJIBUTATEIIEM, YCTPOUCTBO ISl Ia3EPHOM TPaBUPOBKH HITH
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ycTpoiictBo s 3D-neyatn). MUHUMATbHAS KOMIDICKTAIIHS
CMEHHBIMH HacaJJKaMH: THEBMaTHYECKHIA 3aXBaT (IPUCOCKa),
MeXaHWYeCKHH 3aXBaT, HacaKa JAepKaTellb JIs
KapaH/aia/MapKkepa/pyqkH, HacaIKka MePEXOTHHUK IS
KPETUICHHs] COBMECTHUMBIX KOHCTPYKTUBHBIX JleTanei u
KOHCTPYKIIWi, HacaJIKa Ja3epHOi TpaBUpoBKH, Hacaka 3D-
neyaTH (17151 paboThl ¢ mactukoM PLA ¢ nuamerpom uHutH 1,75
MM).

JlomxkeH ObITh OCHAILIEH CEPBOIIPHUBOJIOM JIsl THEBMATHYECKOTO
Y MEXaHMYECKOTO 3aXBaTOB, 00ECIIEYMBAIOIINM BpaIIeHUE
3aXBaueHHOTr0 00BbEKTa BO BpEMsl IIEpEMEIEHHUS], TIOBOPOT
nepeMeIaeMoro 00beKTa BOKpYr BepTHKaIbHOU ocH. J{ist
obecrieueHus1 QyHKIIMOHUPOBAHHUS THEBMaTHYECKOI0 3aXBaTa
JOJIKEH OBITh OCHAIIIEH BCTPOSHHON B KOPITYC MaHUILYJISATOpa
MOMIION.

JomxHa 6bITh BO3MOXKHOCTb ITOJKIIFOYEHUS TOMOTHUTEIBHBIX
YCTPOHCTB (HarpuMep, TpaHCIOpTepa, pebca s
NepeMeleHns podoTa, MylIbTa YIpaBICHUS TUIIA JHKOUCTHK,
KaMepbl MallIMHHOTO 3PEHHsI, ONTHIECKOro AaTUHKa, MOIYIIS
0ecrpoBOIHOTO AOCTYIIA).

Po6oT-MaHHIynATOp NOJDKEH 00eCIIeunBaTh epeMenieHne
HacaJK¥ B IPOCTPAHCTBE, AKTHBALIMIO HACA/IKH, BO3MOKHOCTh
TIOTYYEHHSI CUTHAJIOB OT KaMephl U JATYUKOB, BO3MOXKHOCTD
YIIPaBIIEHUSI JONOIHUTENBHBIMH YCTPOHCTBAMH.

Martepuan kopmyca — amoMuHul. uameTp paboueii 30H5I (03
ydera HaBECHOr0 MHCTPYMEHTA U 4eTBepToi ocu) He MeHee 350
mM. Unatepdeiic nonkirouenuns — USB.

JlomkeH IMeTh BO3MOXXHOCTh aBTOHOMHOM PaOOTHI M BHEILITHETO
yTmpaBieHus. J{7isi BHEIITHET O YIPaBIICHNS JIOTKEH OBITh
MPETyCMOTPEH TIYJIbT, OIKITIOUaeMBIi K poboTy 1o Bluetooth.
Yrpapnstonmii KOHTPOJUIEP JOKEH OBITH COBMECTHM CO
cpenoit Arduino.

YpaBisIomuil KOHTPOJIEP COBMECTUM CO CPENION
nporpaMMupoBanust Scratch u si3pikom nporpammupoBanus C.
JomxkeH obecrieunBaTh NOBOPOT MO MEPBBIM TPEM OCSIM B




3a/IaHHBIN YTOJ ¥ Ha 3aJaHHBIH YTOJI, IOBOPOT 10 YETBEPTOM
OCH Ha 3aJJaHHBIN Yo, IBIKEHUE B KoopauHaThl X, Y, Z,
nepeMeIeHre Ha 3aJJaHHOE PacCcTOsTHUE 1Mo kKoopauaatam X, Y,
Z, mepenady JaHHBIX O TEKYIIEM TOJIOKEHUH YIJIOB, Iepeaaqy
JAHHBIX O TEKYIIUX KOOPJAUHATAX UHCTPYMEHTA.
JlommkeH moaaep KuBaTh MepeMeICHUE B IEKapPTOBBIX
KOOpAMHATAaX U yriax MoBOpOTa OCEH, C 3aJJaHHON CKOPOCTBIO U
YCKOPEHHUEM.
Tunsr r[epeMemeHI/Iﬁ B ICKApPTOBBLIX KOOpJAUHATAX: ABUKCHUC
10 TPAeKTOPHUH, JIBIXKEHHE IO MPSIMON MEXTy IBYMsI TOUKaMH,
HepenphIriBaHNe U3 TOUKU U TOUKY (IIEpEHOC 0OBEKTa).
Kopryc momxer ObITH B 3aLIHIIIEHHOM HCIIOMHEHHE (Kacca He
ke [P20).




