OBOPYJAOBAHMUE

LHeHTpa 00pa30BaHUs eCTeCTBEHHO-HAY4YHOli HampaBjeHHOCTH «Touka pocta»y 'BOY COII c. Hapexnnno

KomnnyecTBo equHuL Aist
MPOGUIEHOTO KOMIIIEKTa
(ob1eo0pa3zoBaTeIbHEIC

Ne Hammenonamme Kparkue npumMepHble TeXHUYECKUE XapaKTePUCTHKH OpraHM3allNH, He
060pyu03amm SABJIAOIIHUCCA
MaﬂOKOMHJ’IeKTHLIM),
€. U3M.
BA3OBAS (OBS3ATEJIBHAS YACTD)
EcTrecTBeHHOHay4YHasi HAPABJIEHHOCTD
OO6ecnieuynBaeT BBINOJIHEHKE JTA00PATOPHBIX padOT HA YpOKaX MO OMOJIOTUU B OCHOBHOM IIIKOJIE U
MIPOEKTHO-KCCIIEA0OBATEIBCKON AeITENbHOCTH yuamuxcs. Kommiekranus: becnpoBoaHoit
MYyJIBTUAATYUK 110 OMOJIOTHH C 6-10 BCTPOSHHBIMU JATYUKAMU:
Hatunk BnaxkHoctu ¢ auanazonom uzmepenus 0...100%
JlaTuuk OCBEIICHHOCTH C JIMANa30HOM n3MepeHus He yxe yem ot 0 go 180000 ik
Hatuuk pH ¢ nuanazonom uzmepenus e yxxe uem ot 0 1o 14 pH Jatuuk Temneparypsl ¢
JIMAIria30HOM U3MEpPEHUsI HE ke ueM oT -20 1o
+140C
Iudposast TaGopaTopus JlaTuuk 3IeKTPONPOBOAUMOCTH € AMana3oHaMu uzMepenus He yxke ueM ot 0 1o 200 mxCwm; ot 0 110
1. 110 GHOIOI Y 2000 MxCwm; ot 0 10 20000 MxkCMm } 2 IIT.
(yuenmueckas) JlaTuuk TeMrepaTypbl OKpy’Karollei Cpeibl ¢ IMarna3oHoM U3MEpeHus He yxxe uyeM ot -20 1o +40

AKkceccyaphr:

Kab6ens USB coennnurensublii

3apsgHoe yeTpoiicTBo ¢ kabemem MiniUSB USB A nantep Bluetooth

4.1 Low Energy

Kpartkoe pykoBoICTBO 10 3KCIUTyaTauu 1udpoBoit nadoparopun Lludposas Buaeokamepa ¢
METAITTMYECKUM IITAaTHBOM, pazperieHue He MmeHee 0,3 Mmuke

[IporpammHuoe obecniedeHne

Mertonnyeckue pekomenaanuu He menee 30 pabot YnakoBka

Hanmaue pyccKosi3bIMHOTO caiTa MOIeP KK, HATHYNE BUACOPOITHKOB.
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Hudposas nabopaTopus
0 XUMUH (ydeHUYecKasl)

OO0ecnieunBaeT BHITIOIHEHUE JTAOOPATOPHBIX PA0OT IO XMMHUU HA YPOKaX B OCHOBHOM IIKOJIE U MPO-
€KTHO-UCCIIeIOBATEIbCKON AEATENbHOCTH yyamuxcsa. Komrekranust:

becrnpoBOIHON MYJIBTUAATYHK 110 XUMHH € 4-MsI BCTPOSHHBIMU JaTunkamu: JlaTuank pH ¢ nuanaso-
HOM u3MepeHus He yxxe uyeMm ot 0 no 14 pH

JlaT4rK BBICOKOM TeMmepaTypsl (TEpMOITapHBIi) ¢ JUana30HOM U3MepeHus He yxke 4em ot -100 mo
+900C

JlaTuuk 3IEKTPONPOBOAMMOCTH ¢ AMarna3oHaMu usMepenus He yxke ueM ot 0 1o 200 mxCwm; ot 0 110
2000 mxCwm; ot 0 7o 20000 MxkCwm

JaTuuk TemriepaTyphsl INIATUHOBBIN C AMANa30HOM U3MepeHus He yxke yem ot -30 no +120C
OTnenbHbIC JaTYNKH:

JlaTauk onTHYECKOH IIIOTHOCTH 525 HM AKceccyaphl:

Kabens USB coenunuTenbHbIit

3apsHoe yerpoiictBo ¢ kabenem miniUSB USB A nantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTanuu udpoBoit 1abopatopuu Habop mabopaTopHOil OCHACTKH
[IporpammHuoe obecrieueHue

Mertonnyeckue pekomenaauuu He mesee 40 padot

Hanuune pycckos3bIYHOTO caiTa mojiep:kku Hamudne BUIeOpOITUKOB.

Hudposas nabopaTopus
no (usuke (yaeHuueckas)

OO6ecnieuynBaeT BBINMOJIHEHNE YKCIIEPUMEHTOB 10 TeMaM Kypca ¢usuku. Komruiekrarus:
becripoBogHON MyIbTHAATYUK IO PU3UKE C 6-10 BCTpOEHHBIMU JaTunkamu: L{udposoit naTunk
TEeMIIepaTyphl C IMAMa30HOM HU3MepEeHus He yxke ueM oT - 20 1o 120C

[TudpoBoii 1aTYMK aOCOMIOTHOTO JaBJIEHUS C AMANa30HOM U3MepeHus He yxe ueM oT 0 1o 500xI1a
JlaTuuk MarHUTHOTO TIOJIS C TUAa30HOM M3MepeHwusl He yxke deM ot -80 1o 80 mTn

JlaTunk HampspKEHUsS ¢ IMana3oHaMu H3MEPEeHHs He ke ueM oT -2 10 +2B ; ot -5 no +5B; ot -10 1o
+10B; ot -15 o +15B

JlaTuuk Toka He yxe uem oT -1 1o +1A

JlaTunk akceaepoMeTp ¢ MOKa3aTelsIMu He MeHee ueM: 2 g; +4 g; £8 g OtaenbHble yerpoiictBa: USB
ocrmutorpad He menee 2 kanana, +/-100B Akceccyapsr:

Kab6ens USB coennuurensublii

3apsiiHoe yerporcTBo ¢ kabenem miniUSB USB A nanrep Bluetooth 4.1Low Energy Kouctpykrop
JUTSL TIPOBE/ICHUS SKCIIEPUMEHTOB

Kpatkoe pykoBOJICTBO 10 3KCILTyaTaluu 1udposoit 1adoparopun [Iporpammuoe odecrieueHue
Mertoanueckue pekomengaruu (40 pabor) Hannuue pycckosi3piaHoOrocaiita moaaepxku Hamuane
BUJICOPOJINKOB.

2 wIT.




KoMmnblorepHoe o6opynoBanue

DopMm-(PpakTop: HOYTOYK:

Kectkas, HeoTKIIIOUaeMas KjiaBuaTypa: Haauuue; Pycckas packiiajka KiaBUaTyphl: HaJIHuKe;
Huaronans skpana: He MmeHee 15,6 mproiiMoB; Pa3pemienne skpana: He meHee 1920x1080 nukceneii;
KonuuecTBo snep npoueccopa: He meHee 4; KonnyecTBo NOTOKOB: HE MeHee 8;

basoBas takroBas yacrora npoueccopa: He MeHee 1 I'T; MakcumainbpHas TakToBasi4acToTa
nporeccopa: He meHee 2,5 ['T; Kom-namars nporeccopa: He Menee 6 MoOaiiT;

OO0beM yCTaHOBJIICHHOH oOmnepaTuBHON mamsaTu: He MeHee 8 [0aiir; OO0beM moOIIEpKUBAEMOMN
OTICPAaTUBHOW MaMATH (11 BO3MOXKHOCTH paciiupeHus): He meHee 24 ['6aiit; OObeM HaKOMHUTEIS
SSD: ne menee 240 I'6aiiT;

Bpems aBToHOMHOIT paboThI OT OaTapeu: He MeHee 6 4acoB;

4. Hoyt6yk Bec HOyTOyka ¢ ycTaHOBIEHHBIM akKymyisiTopom: He Oonee 1,8 kr; Buemnwuii unrepdeiic USB 1 mrr.
cTa”zaapTa He Huxke 3.0: He MeHee TpeX CBOOO/IHBIX;
Bueunuit unrepdeiic LAN (ucronb3oBaHne NepexoJHUKOB HE MPETyCMOTPEHO): HAIUYUE;
Hanuuue moayneit u untepdeiicoB (MCIOIb30BaHUE IEPEXOTHUKOB HE TperycMoTpeHo):VGA,
HDMI,
becnipoBoanas cBs3p Wi-Fi: nanuuue ¢ moanepxkkoi ctanaapra IEEE 802.11n wiau coBpeMeHHee;
Web-kamepa: Hanmune; Manumynstop "Mblb'": HAJTMYHUE,
[IpenycraHoBIeHHAs ONEpallMOHHAS CUCTEMA C IPa@UUEeCKUM I10JIb30BaTEIbCKUM HHTE(ENHCoM,
obecrneunBaroias paboTy pacmpoCcTpaHEHHBIX 00pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIOKECHHIA:
HaJIM4ue.
Tun yctpoiictBa: M@V (pyHKIMK nIeyaTH, KOMMPOBAHUS, CKAHUPOBAHUA);
dopmar Oymaru:He MeHee A4;
S. M®Y (npuHtep, ckanep, HBSTHOCTI}:ZM yepHO-0ebli; 1 mr.
KOIHUD) TexHonorus nevyaru: Ja3epHas

MakcumainpsHoe paspeineHue neyatu: He menee 1200x1200 Touek; MuaTtepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.




JOINIOJIHUTEJIBHOE OBOPYJIOBAHUE

ECTeCTBEHHOHay‘lHaH HanpaBJIC€HHOCTH

6.

Hudposas naboparopust
1o GU3HOJIOTUH
(mpoduIbHBIN YPOBEHB)

ObecnieunBaeT NpoBEACHUE UCCIIEOBaHMS 110 (YHKIIMOHUPOBAHUIO YEJIOBEUECKOTO
opranu3ma. Komrekramnus: becipoBoiHO# MylIbTHIATUMK 110 GU3UOJIOTUH C 5-10
BCTPOEHHBIMU JaTunkamu: Jlatuuk aprepuanbHoro aasiaeHus (0...250mm pr. cT.)

JlaTuuk mynbca ¢ quana3oHoM u3mepenus He yxe uem ot 30 go 200 yu/mun Jlatunk
TEMIIEPATYPHI TEJIA C JUAa30HOM U3MEPEHUS HE YK€ UeM oT +25 1o

+40C

JlaTyrK 4acTOTHI ABIXaHUs C AUANA30HOM H3MepeHus He yxe yeM oT 0 10 100 ukioB/MuH
JlaTuuk yckopeHus ¢ nokasaressiMu £2 g; +4 ¢; £8 g OTaenbHble yCTPONCTBA!

Hatuuk OKI' ¢ quanaszonom usmepenus He yxe ueM ot -300 o +300 MB) [atuuk pH c
JMara3oHoM u3mepenus He yxe uem ot 0 1o 14 pH

JaTuuk cuioMmep ¢ AuanazoHOM U3MepeHus He yxe ueM oT -40 no 40 H laTuuk
OCBELIEHHOCTH C Mara3oHoM u3mepenus He yxe yem ot 0 1o 180000 nk

Akceccyapsl:

Kabens USB coenunuTensHblit

3apsigHoe yerpoiictBo ¢ kabenem MiniUSB USB A nanrep Blue-tooth 4.1 Low Energy
KoHncTpykTop A1 mpoBeeHUs 3KCIIEPUMEHTOB

Kpartkoe pykoBoJICTBO 1O 3KcIUTyaTanuu 1udposoit nadopatopun IIporpaMmmuoe obecrieuenne
Metoanueckue pekoMmeHaanuu He menee 20 pador

Hannuue pycckosi3pIUHOTO caiita noaaepkku Hannune BUI€OpOIMKOB.

1 mT.

Muxkpockorn 1uppoBoit

Tun mukpockorna: ouonorndeckuit Hacagka Mukpckona: MoHoky sipHas Haznauenwe:
1a00paTOPHBIi

Merton uccrenoBanus: cBeTioe moyiie MaTtepuan ONTHKU: ONTUYECKOE CTEKIIO
YBenuuenune Mukpockona, kpat: 64 — 1280 Oxymnsiper: WF16X

Oo6wbexTuBsL: 4x, 10X, 40xs (moanpyxuHeHHbI) PeBonbBepHas ronoBka: Ha 3 00bEKTHBA
Tun noacBeTKy: 3epKano WK cBeToanoA PacronokeHne NoICBETKH: BEPXHSIS U HUKHSISA
Marepuai kopiyca: MeTaul

[Ipeamertnslii cronuk, MMm: 90 McTOUHUK UTAHUS:

220 B/50 I't Yucno Meramnukceneit: 1

Ha6op OI'D o xumun

B nabop BxomsaT Beckl mabopatopHslie anekrporHsie 200 T, ciupToBKa

nabopaTopHasi, BOpOHKA KOHMYECKas, MaJIouKa CTeKyIssHHas, mpooupka [1X- 14 (10 mryk),
cTakaH BbICOKU# ¢ HocukoM BH-50 ¢ MeTkoii (2 mTyku), HUINHAP U3MEepUTEIbHBIH 2-50-2
(CTEKJISIHHBIH, C IPUTEPTOI KPBIIIKOH), ITAaTUB 115t poOupok Ha 10 rué3m, 3axum
pOOUPOYHBIHA, ITATEeNb- JoXeuka (3 mTyKH), HA00p (IIAKOHOB [T XPaHEHUST PACTBOPOB

U peakTHBOB (00beM (rakonal00 mi - 5 KOMIUIEKTOB 1O 6 MITYK, 00beM

¢akona 30 mut - 10 KOMIUIEKTOB 10 6 MTYK), IHJIMHIP U3MEpHUTENbHBIHN ¢ HocukoM 1-500 (2

1 mrr.
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ITYKH), cTakaH BeicOkui 500 mut (3 mTykn), HAOOp epiieid JUIsi MBIThSI IIOCYABI (€I JJIST MBIThS
npoOUPOK - 3 MITYKH, SPIII I MBIThS KOJIO - 3 MITYKH), Xajat 0esblid X/0 (2 mTyKH), IepUYaTKu
PE3MHOBBIEXUMHUYECKHE CTOMKHE (2 MITYKH), OYKH 3aituTHBIC, GriibTpel OymakHbie (100 mTyk),
roprouee Juist cnuptoBok (0,33 ).

B coctaB Habop BXOJAT peaKTUBBI: AIFOMUHHUIMA, KeNe30, COJISIHASL KUCIOTa, METUIIOPAHK,
denondranenH, aMMuaK, IEPOKCU BOJOPOIa, HUTPAT cepedpa u Ipyrue; B o0Ien

CJI0)KHOCTH - 44 pa3/IMYHbIX BEILLECTB,

UCTIOJIE3YEMBIX JIJISi COCTABJICHHSI KOMILIEKTOB PEAKTHBOB IPHU MPOBEACHUN YK3aMEHAIIMOHHBIX
9KCIIEPUMEHTOB M0 KYPCY MIKOJIbHON XUMUH.

TexHoJ0rn4eckKas HanpaBJECHHOCTb

O06pazoBaTenbHBIN HA0OP
10 MEXaHUKe,
MCXAaTPOHUKE U
POOOTOTEXHUKE

KoMmmuiexT 117151 u3y4eHust OCHOB JIEKTPOHUKU U POOOTOTEXHUKH

Habop nomkeH ObITh IpeAHA3HAYCH I IPOBEACHUS YICOHBIX 3aHATHUI 110 SJIEKTPOHUKE U
CXEMOTEXHHUKE C L[eJIbI0 U3yUeHUs! HauboJiee pacpoCcTpaHEHHON AJIEMEHTHOM 0a3bl,
IPUMEHSIEMOH JJI1 UHKEHEPHO-

TEXHUYECKOT0 TBOPYECTBA yUaLIUXCs M pa3paboTKu ydeOHbIX Moienel poboToB. Habop nomken
MIO3BOJIAThH Y4YaIIMMCSl Ha IPAKTUKE OCBOUTh OCHOBHBIE TEXHOJIOIMH IIPOEKTUPOBAHUS pOOOTO-
TEXHUYECKUX KOMIUIEKCOB Ha IpUMepe y4eOHBIX Mojesie poOOTOB, a TAKKEe U3YUUTh OCHOBHBIE
TEXHUUYECKHE PELIEHUS B 00JIaCTH KHOEPHETUYECKUX U BCTPAUBAEMBIX CUCTEM.

B cocTaB KOMIUIEKTa JOKEH BXOJIUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB U1 COOPKH
MakeTa MaHUIYJISIIIUOHHOTO po00Ta, KOMILJIEKT METAJUIMYECKUX KOHCTPYKTHUBHBIX 3JIEMEHTOB
U1 cOOpKM MakeTa MOOMJIBHOTO poOoTa U T.1. B cocTaB koMIuiekTa BXOAUT Habop
AIIEKTPOHHBIX KOMIIOHEHTOB I U3YYE€HHS OCHOB JIEKTPOHUKU M CXEMOTEXHHUKH, a TAKKe
KOMIUIEKT NIPUBOJIOB U

JATYMKOB PA3IMYHOrO TUNA JUIsl pa3paboTKH pOOOTOTEXHUYECKUX KOMILIEKCOB.

B coctaB kommiiekTa JOKHO BXOJUTh: MOTOPBI C SHKOAEPOM - HE MEHEee 21T,

CEepBONPHUBO/I OOJIBIION - HE MeHee 411T, CEpBOIIPUBO MBI - HE MEHee 21T,
uH(ppaKpacHbIN 1aTYUK - HEMEHee 31T, YIbTPa3ByKOBOM

JaTYUK - HE MEeHee 31UT, 1aTYMK TEMIIEpaTyphl - HE MEeHee 11T, JaTYNK OCBEHICHHOCTH -
HeMmeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB (PEe3UCTOPHI, KOHJIEHCATOPHI,

CBETOAMO/IbI Pa3IMYHOI0 HOMUHAJIA), KOMILJIEKT ITPOBOJIOB [l OecraeyHOro
MPOTOTUIIHPOBAHHUS, TJIaTa OECIIa€YHOr0 MPOTOTUIIUPOBAHUS, AKKYMYJISATOP U 3apsIHOE
yCTpoiicTBO. B cocTaB KOMILIEKTaA0KEH BXOIUTh IPOTpaMMUPYEMbIA KOHTPOJLIED,
nporpamMmmupyemslii B cpee Arduino IDE unu aHanorngasix cBOOOIHO

pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyembiii KOHTpOIEp NOJIKEH

o0JanaTe mopTaMu sl HOJAKIOYEHHS HU(DPOBBIX U aHATIOTOBBIX YCTPOMCTB,

untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth i WiFi.

B cocraB koMIuIeKkTa JOJKEH BXOJIUTh MOJIYJIb TEXHUYECKOTO 3pEHUs, PEACTABISIONIUI

1 mT.
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COOOMBBIYMCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM MUKPOMPOIIECCOPOM (KOJI-BO sIIEP - HE
MeHee 411IT, YacToTa s/ipa HEe MEHee

1.2 I'Tu, oosem O3V - He MeHee 512M06, 00BeM BCTPOCHHOM maMsTH - He MeHee 81°0),
MHTETPUPOBAHHON KaMepol (MaKCUMallbHOE pa3peLIeHHE

BHJICONIOTOKA, mepenaBaemoro mo wuHTepdeiicy USB - He Menee 2592x1944 en.) u
ONTHYECKOU cucTeMON. MOy Th TEXHIHYECKOTO 3PSHHSI JOJKSH 0071a1aTh COBMECTUMOCTBIO C
pPa3IMYHBIME MPOTPAMMHUPYEMBIMU KOHTpOJUIEpaMU C MoMoIIbl0 uHTepdericoB - TTL,
UART, 12C, SPI,

Ethernet. Monynb TEXHHYECKOTO 3pEHUS JOJDKEH HMETh BCTPOCHHOE MPOTrpaMMHOE
oOecrieueHre Ha OCHOBE OIEPAIIMOHHOW CHUCTeMBbl Linux, MO3BOJSIONIEE OCYIICCTBIIATH
HACTPOMKY CHCTEMBl MAIIMHHOTO OOYYeHHUS MapaMeTpOB HEHPOHHBIX ceTed Juid
0OHapy>XeHHs1 00BEKTOB, ONPEICIICHUS UX TAaPaMETPOB U JaTbHEHIICH UIeHTU(DUKALIUN.
Kommiekt nomken oOecredynBaTh BO3MOXKHOCTh H3Y4YEHHS OCHOB pPa3pabOTKU
MPOrPaMMHBIX M aIllapaTHBIX KOMIUIEKCOB WHXCHEPHBIX CHUCTEM, pelieHud B chepe
"MuTepHeT Bemlel", a Takke pelieHuil B 00JacTH POOOTOTEXHUKH, MCKYCCTBEHHOIO
WHTEJUICKTA U MAIlIMHHOTO O0YYEHUSI.

11.

O6pazoBarenbHbIN HA0OP
JUTSL U3Y9ICHHSI MHOTO-
KOMITOHEHTHBIX
POOOTOTEXHUUECKHUX
CUCTEM U
MaHUTYISITUOHHBIX
poboToB

OOpa3oBarenbHbIi  KOMIUIEKT  JOJDKEH  OBITh  IpeJHa3HaueH  JJii  M3Y4YeHus
POOOTOTEXHHUYECKUX TEXHOJOTHA, OCHOB HH(OPMAIMOHHBIX TEXHOJOTHA M TEXHOJOTUH
IIPOMBIIIJIEHHON aBTOMAaTH3alUH, a TAKXKE TEXHOJOTUN MPOTOTUIIMPOBAHMS U AIJUTUBHOTO
IIPOU3BO/ICTBA.

B coctaB KOMIUIEKTa TOJIKHO BXOJUTH:

1) MHTemieKTya bHbli  CEPBOMOMYJIb C WHTEIPHUPOBAHHON CHCTEMOM  yIpaBIlCHUS,
MO3BOJISIIOIIEH OOBEIMHATH CEPBOMOIYIM JpYr C JPYrOM IO TOCJIEA0BaTEIbHOMY
uHTepdeiicy - He MeHee OIIT;

2) PoboTOTEXHUYECKUI KOHTPOJUIEP MOIYJIBHOTO THIIA, TPEACTABIISIOMNI cO00M
OJTHOILIATHBIA MUKPOKOMITBIOTED C ONEpallMOHHON cucTteMoit Linux, o0beinHEeHHBIH ¢
nepudepuitHbBIM KOHTPOJUIEPOM C TIOMOIIBIO IUIATHI pacuiupeHusi. Po6oToTeXxHMuecKuit
KOHTPOJIIEP TOJKEH YAOBIETBOPATH TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIIEP
BCTPOEHHOT'O MUKPOKOMIIBIOTEPA

- He MeHee 4, TaKToBas 4acToTa sijpa - He meHee 1,2 I'T, o6vem O3Y - He menee 512 MO,
Hanmmane uHTepdeiicos - SPI, 12C, 125, TTL, UART, PWM, mudpoBsie 1 aHAIOTOBBIE TOPTHI
JUTS TIO/IKITFOUEHHSI BHEIITHUX YCTPOWCTB, a Takke WIFi wmu Bluetooth ans kommyHukarmm co
BHEUTHUMH YCTpoiicTBaMH. POOOTOTEXHHUECKUIKOHTPOJUIEP A0JKEH 00eCeurnBaTh
BO3MOXHOCTh IMPOrPaMMHPOBAHHUS C ITOMOLIbIO cpencTBsA3bIkoB C/C++, Python u cBoGo1HO
pacmpoctpansiemoit cpenbl Arduino IDE, a Takxke ynpasienust MoiesiMu poOOOTOTEXHUUECKHUX
cucreM ¢ nomoinsto cpeast ROS.

3) BorunciuTenbHbIH MOYIJb CO BCTPOSHHBIM MUKPOKOHTPOJIJIEPOM - HE MeHee 11mT.

1 mrr.
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BrruncnuTenbHblil MOAYJIb TOJKEH 001a/1aTh BCTPOSHHBIMU UG POBBIMU MOPTAMHU - HE MEHEE
121TH aHaJIOrOBBIMU IOPTaMU- HE MeHee 121T. BeruncautenbHbI MOy b TOJDKEH 001a1aTh
BCTPOCHHBIM MOJTyJIeM OecripoBoiHOM cBs3u Tuna Bluetooth u WiFi mist co3manus anmapar-
HO- IPOTPaMMHBIX PEIICHHUH U "yMHBIX/CMapT"-yCTPONCTB I pa3paOdOTKU peleHui
"UuTepHeT Bemen".

BoraucnutenbHblii MOIYIIb TOJKEH 00J1aJaTh COBMECTUMOCTBIO € TIepU(pepUitHbI-

MU TUIaTaMu AJis oJikiroueHus k cetu Ethernet u moaxtoueHns BHEITHEH

CUJIOBOM Harpys3KHu.

4) Moysib TEXHHUYECKOTO 3pEHHS, MPEACTABIISIONINN CO00H yCTPOWCTBO Ha Oa3e BBIYHCIIH-
TEJIbHOI'0 MUKPOKOHTPOJUIEPA U HHTEIPUPOBAHHOM KaMephbl, 00eclieurBaroliee paclio3HaBaHUue
MPOCTEHIINX H300pakeHU Ha MOYJIE 32 CYET COOCTBEHHBIX BHIYMCIUTEIBHBIX
BO3MOXHOCTEH - He MeHee 11T; Moayib TEXHHYECKOTO 3pEHUS TODKEH 00eCIeunBaTh
BO3MOXKHOCTHOCYIIECTBIISITH HACTPOUKY AKCIIO3UINH, Oananca 6enoro, HSV cocraBnsomux,
Ionan 00-HapyXKuBacMol 00IacTH N300paKEHUS, OKPYIIIOCTH O0OHApYKHBAaeMOK 001acTr
U300paxeHusl, MOJI0KeHHe 0OHAPYKUBAEMBIX 001acTell OTHOCUTENBLHO JIPYT Apyra

Moynb TEXHUYECKOTO 3peHUsl JOKEH UMETh BCTPOCHHbIe nHTepdeiice! - SPI

UART, I2C unu TTL nns koMMyHUKalMK YT ¢ APYTOM HJIM BHELITHUMHU

YCTPOMCTBAMU.

5) KOMIIJIEKT KOHCTPYKTUBHBIX JIEMEHTOB M3 METaJlIa 1l COOPKH MOJIETH MaHUITYJIATOPOB

- He MeHee 11T;

6) KomMruiekT s5eMeHTOB u1si COOpKM BaKyyMHOTO 3axBata - He MeHee 11t. OOpa3oBaTenbHbIi
POOOTOTEXHUYECKUI KOMILJIEKT JIOJKEH CoJiepKaTh HaOop OMOIMOTEK TpeXMEPHBIX MoJIesei
JUISL TPOTOTUIIMPOBAHUS MOJIENIEH MOOMIIBHBIX M MAHUITYJIIIUOHHBIXPOOOTOB Pa3INYHOIO
Tumna. B coctaB KOMIUIEKTa T0IKHBI BXOAUTh MHCTPYKLIUHM U METOJUYECKUE YKA3aHUS 10
pa3paboTKe TPEXMEPHBIX MOJIENIe MOOMIBHBIX POOOTOB, MAHUIYJISIIUOHHBIX POOOTOB C
pa3IMYHBIMH TUTIAMU KHHEMATHKH (YTJI0Basi KHHEMATHKa,

MJIOCKO-TIapasuieNibHasi KWHEMaTHKa, feibTa-kuHematuka, SCARA wiu peraaxHas
KMHeMaTuKa, ardopma Ctroapra H T.11.).

O6pazoBarenbHbI POOOTOTEXHUYECKHI KOMITJIEKT I0JKEH COAEPKaTh HHCTPYKIIMH 110
IPOEKTHUPOBAHUIO POOOTOB, MHCTPYKIIMU M METOJMKH OCYILECTBIICHUS HHKEHEPHBIX PACUETOB
MPUIPOEKTUPOBAHUY (pacueThl Harpy3KH U MOMEHTOB, PaCYeT MOIIHOCTH MPUBOJOB, PaCYET
napaMeTpoB KHHEMATHUKH U T.I1.), UHCTPYKIUH 110 pa3pabOTKe CUCTEM YIIPABJICHUS U
IIPOrPaMMHOT0 0OecTieueHus A7 yIpaBieHus poOoTaMu, HHCTPYKIIMM U METOJIUKHU 1O
pa3paboTKe CUCTEM YIPaBJICHUS C HJIEMEHTaMHU UCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO
00yJeHUsI.




