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OBOPYJOBAHHUE

Lentpa o0pa3oBaHus ecTeCTBeHHO-HAY4YHOIi HanpaBJjieHHOCTH «Touka poctay 'BOY COI c.Pycckas BacuibeBka

KonuyecTBo enuuui mjis

IPOUIEHOTO
Ne Hanvenosanue Kparkue npuMepHbie TEXHHYECKHE XaPAKTEePUCTHKH (06]116(1)(;;432};?;12%}&16
o0opynoBaHus OopraHu3aluu, He
ABJIIOIIHUECA
MaHOKOMHHCKTHBIM),
c¢1.U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHOHAaY4YHasi HATIPABJIEHHOCTb
OOGecnieynBaeT BHITIOJIHEHHE JTA0OPATOPHBIX padOT HAa YpOKax 1Mo OMOJIOTUHM B OCHOBHOM IIKOJIE
U TIPOEKTHO-UCCIIEIOBATENIbCKON AesiTeNnbHOCTH yuamuxcs. Kommekranus: becripoBogHoi
MYJIbTHIATYUK 110 OMOJIOTUH C 6-10 BCTPOCHHBIMH JTATYMKAMH:
Jatuuk BnaxxHoctu ¢ nuanazonoM uzmepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C IMara3oHOM u3MepeHus He yxe yeM oT 0101800001k
Hatuuk pH ¢ nuanazonomM usmepenus He yxe 4yem ot 0 no14 pH Jlatuuk TemmnepaTypsl ¢
Jana3oHoOM U3MepeHHsl He yxke ueM oT -20 10
+140C
Ludposas 1abopatopus JlaT4uK 31eKTpONpOBOAMMOCTH € AUana3oHaMu usmepeHus He yxe yem ot 010200mMxCwm;ot0m0 2000
1. 110 GHONOrHH MKCM; ot 0 10 20000 MkCmMm 2 IIT.

(yueHnueckas)

JlaTuuk TeMIepatypbl OKpy>Karolllel Cpe/ibl ¢ AUara30HOM U3MEPEHHU He yxke ueM oT -2010+40
AKkceccyapsbl:

Ka6ens USB coenunuTensHbIi

3apsiiHoe yeTpoicTBo ¢ kabeiaem mini USBUSB Ananep Bluetooth

4.1 Low Energy

Kpatkoe pykoBOACTBO 10 3KcIITyatanuu udpoBoit madoparopun Lludposas Bugeokamepa ¢
METaJUIMYECKUM IITaTUBOM, pazpenieHue He meHee 0,3 Mnukc

[IporpammHoe obecnieueHme

Metomuueckue pekomeHaanuu He Mmeaee 30 paboT YmakoBka

Hanmndne pyccKOsS3pIMHOTO caiiTa MOIACPIKKH, HATHIHE BUICOPOIIUKOB.
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[Mudposas madboparopust
0 XUMUU(YICHUYECKas )

OO6ecnieunBaeT BBINOIHEHNE T1a00paTOPHBIX padOT 10 XMMHUU Ha YPOKaX B OCHOBHOM IIIKOJIE U IIPO-
€KTHO-UCCJIEI0BATEIbCKOM JIeATeNbHOCTH yuanuxcs. Kommuiekranus:

becripoBogHON MyIbTUAATYUK 110 XUMUU c4-Msl BCTpOeHHBIMU AaTuynkamu: [latuuk pH ¢ nuanaszo-
HOM H3MepeHus He yxe yem ot 0 1o 14 pH

JlaT4rk BBICOKOH TeMIepaTypbl(TepMOTIapHBIN)C AUana30HOM U3MepeHus He yke yeM oT-100 o
+900C

JlaT4rK AIEKTPONPOBOAMMOCTH € AUana3zoHaMu u3meperus He yxe 4em ot 010200 mxCwm; ot 0 o
2000 mxCwm; ot 0 1o 20000 MxCm

JaTuuk TemiiepaTyphbl INIATUHOBBIN ¢ AUANa30HOM M3MeEpeHus He yxke yeM oT -3010+120C
OtnenbHbIC TaTYUKH:

JlaTurk onTHYEeCKO# MIIOTHOCTH 525HM AKceccyaphl:

Kabens USB coenmanTenbHbIH

3apsigHoe yerpoiictBo ¢ kabenem minitUSBUSB A nantep Bluetooth4.1 Low Energy

KpaTkoe pykoBOACTBO 10 3KcIuTyatanuu nudposoi tadopatopun Habop pabopatopHoil ocHACTKH
[TporpammHoe obecrieueHrE

Meroanueckue pekomeHaanuu He MmeHee 40 padbot

Hannumne pycckosA3pdHOTO caiTta noaaepkku Hanmnume BUAEOpOIMKOB.

2 WIT.

[udposas mabopaTopus
1o (usuke (yueHudeckas)

OO6ecnieuynBaeT BHIMOJIHEHNUE YKCIIEPUMEHTOB 10 TeMaM Kypca ¢usuku. Komruiekrarus:
becripoBogHON MyTBTHAATYUK 1O (PU3UKE CO-IOBCTPOCHHBIMU AaTynkaMu: [{udpoBoit matumk
TEeMIIepaTyphl C IUAMa30HOM U3MEpEeHus He yxke yeM oT - 20 qo 120C

[{udpoBoii faTuyuk aOCOTIOTHOTO JABJICHUs ¢ AUanma3oHoM u3Mepenus Heyxedyemor0mno500xI1a
JlaT4riKk MarHUTHOTO TOJIS C AMANa30HOM M3MepeHus He yxe ueM oT -80 1o 80 mTxn

JlaTuuk HaNpsHKCHHS ¢ JUama30HaMy U3MEPEHHS He yke 4eM oT-210+2B;0T -510+5B;01-1010
+10B;or-1510+15B

JaTtunk TokaHe yxxe uyeM oT -1710+1A

JlaTuuk akcenepoMeTp ¢ MoKa3zaTeIsiMi He MeHee ueM:+2g;+4g;+8¢ OtnenpHble ycTpolicTBa:USB
ocrmutorpad He menee 2 kanana, +/-100B Axceccyapsr:

Kab6ens USB coennHUTENLHBIH

3apsiiHoe yerpoiictBo ¢ kabenem miniUSBUSBA nantepBluetooth4.1LowEnergy KonctpyxTop
JUTSI TIPOBEJICHUST SKCIIEPHMEHTOB

KpaTkoe pykoBOJCTBO M0 3KcIuTyatanuu 1udpoBoit naboparopun [Iporpammuoe obecrnieueHue
Metoanueckue pexomeHaanuu (40padot) Hamnume pycckosi3bI9HOTO caifTa nmojaepkku Hamuane
BUJICOPOJIUKOB.

2 1IT.




KoMmnblorepHoe odopyaoBanue

®opm-paKkTop: HOYTOYK:

Kecrtkas, HeoTk/IIOYaeMas KJlaBHatypa: Hanuuue; Pycckas packiajika KJIaBUaTyphl: HATUYKE;
Juaronansakpana:nemeneel 5,6 ioiiMoB; Pazpemenneskpana:nemenee 1920x 1080nukcenei;
KonuuectBo sinep npoueccopa: He meHee 4; KonuecTBo MOTOKOB: HE MeHee §;

ba3zoBas TakToBas yacroTa npoueccopa: He meHee 1 I'T'i;MakcumanbHast TaKTOBask 4acToTa
nporeccopa: He meree 2,5 ['T; Kam-mamsates npoueccopa: He menee 6 MOair;

OO0BeM yCTaHOBJIEHHOM OIlepaTUBHONW maMaATh: He MeHee 8 ['0aiit; OO0BeM moaaepKUBaeMOM
OTICPATUBHOM MaMATH (JUTsI BO3MOXXHOCTH pacuIupeHus): He MeHee 24 ['0aiit, OOBbeM HAKOMUTEIS
SSD: ne menee 240 I'0aiit;

Bpemst aBToHOMHO# paboThl OT OaTapen: He MeHee 6 JacoB;

4, Hoyt0Oyk Bec HoyTtOyka ¢ ycTaHOBIIEHHBIM akkymyistopom: He Ooisiee 1,8 kr; Buemnuii unrepgeiic USB 1 .
cTa”zaapTa He Huxe 3.0: He MeHee TpeX CBOOOIHBIX;
Bremnuit uatepdericLAN(Huconp30BaHme MEPEXOHUKOB HE IPEAYCMOTPEHO ): HATUIHE,
Hamane monyseii u nHTEpPEiCOB(MCIONBE30BaHNE TTIEPEXOTHUKOB HE MPeaycMOoTpeHo): VGA,
HDMI;
becnipoBoanas ces3p Wi-Fi: Hanmume ¢ moguepskkoii cranaapra IEEE802.1 1nunucoBpemenHee;
Web-kamepa: Hanuure; MaHumyasitop "Mbliip": HaTHYKE;
[IpenycraHoBieHHas omepanMoHHas CUCTeMa C rpauuecKUM MOJIb30BaTENbCKUM HHTE(decoM,
ObecneunBaronias paboTy pacpoCTpaHEHHBIX 00pPa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHM:
HaJIN4HE.
Tun ycrpoiictBa: MOV (dyHKInN neyaT, KOMUPOBAHUS, CKAaHUPOBAHHUSA);
dopmar Oymaru: He MeHee A4;
5. M®Y (upuntep, cxanep, HBETHOCTZIM 4epHO-OebIN; 1 .
KOITHDP) TexHonorus nevyaTu: JazepHas

MakcumainpsHoe paspemienue nedaru: He menee1200x1200rouex; UuaTepdericer: Wi-Fi,Ethernet
(RJ-45), USB.




JOINIOJIHUTEJIBHOE OBOPYJIOBAHHUE

ECTeCTBeHHOHay‘lHaH HalpaBJICHHOCTH

6.

[udposas nadboparopust
o GpU3n0IOTUN
(mpoduUIIbHBIN YPOBEHB)

OObecneunBaeT NPOBEJECHNE UCCIEI0BAHNS N0 ()YHKIIMOHUPOBAHUIO YEJIOBEYECKOTO
opranusmMa. Kommekranus: becipoBoHOM MyabTHAATYHK 1O (PU3HOJIOTUH € 5-10
BCTPOEHHBIMU JaTunkamu: [{aTuuk aprepuanbHoro gasieHusd (0...250MM prT. CT.)
JlaT4uk mynbca ¢ quana3oHoM u3MepeHus He yxe yem 013010200 yn/mMun JaTauk
TEMIIEPATYPHI TEJIA C JUANa30HOM U3MEPEHUS HE yKe 4eM oT +25 1o

+40C

JlaT4rK 9acTOTHI ABIXaHUS C AUANA30HOM H3MepeHus He yxe 4eMoT0x0 1 00uukmioB/Mun
JlaTuuk yckopeHus ¢ nokasartessiMu £2 g; +4 g; £8 g OtaenbHble yCTpONCTBa:

Hatuuk OKI' ¢ quana3zonom usmepenus He yxe ueM ot -30010+300mB) Jlatunk pHce
JMara3oHoM u3mepenus He yxe ueM ot 0 o 14 pH

JaTtuuk cuiomep ¢ AuanazoHoM u3MepeHus He yxe ueM oT-401040H Jlatunk
OCBELIEHHOCTH C Juara3oHoM u3mepenus He yxe uem ot 0 1o 180000 nk

AKceccyapsbl:

Ka6ens USB coemHUATENTBHBIIH

3apsiaHOe yerpoiicTBo ¢ kabenem miniUSBUSB A nantep Blue-tooth4.1 Low Energy
KoHcTpykTOop A1 mpoBeIeHUS SKCIIEPUMEHTOB
KpartkoepykoBocTBonoskcIutyaranuuiudposoitiaboparopuul IporpaMmuoeodecneueHme
Mertonnyeckue pekomeHaanuu He meree 20 paboT

Hannuue pycckosa3pdHOTO caita noaaep:kkn Hanudue BUAEOpOIMKOB.

Muxkpockon uQpoBoit

Tun Mukpockona: 6uonornyeckuit Hacagka Mukpockomna: MoHOKYsipHast Ha3nauenue:
71a00paTOPHBIH

Merton uccnenoBaHus: cBeTiOe noje Marepuall ONTHKHU: ONTUYECKOE CTEKIIO
VBenmnuenne Mukpockorna, kpat: 64 — 1280 Okymsiper: WF16x
O06mwexTuBnl:4x,10x,40xs(moanpyxuHeHHbIi) PeBonbBepHas rojgoBka: Ha 3 0OBEKTHBA
Tun mnoacBeTKu: 3epkajio WM cBeToauoj PacronokeHue NOJCBETKU: BEPXHAS U
HWXKHAS Martepuall Kkopiyca: MeTajul

[Tpenmetnsiil cTomuk, MM: 90 CTOYHUK TUTAHUS:

220 B/50 I't Yucno mMeranukceneii: |

1 mr.

Ha6op OI'D o xumuun

B HabGop BX0oasT Beckl 1abopaTtopHbIe dneKTpoHHbIe 200T, CIUPTOBKA

nabopaTopHasi, BOpOHKA KOHMYECKasl, MaJIouKa CTekJIsHHas, npodupka [1X- 14 (10 mryk),
CTakaH BBICOKHMH ¢ HOCHKOM BH-50cMeTkoM(21ITYK] ), IMITUHIP U3MEPUTENbHBIN2-50-2
(CTEKJISTHHBIH, C IPUTEPTON KPBIIIKOH ), IITATUB sl MpoOupoK Ha 10 rHé3m, 3aKum
MPOOUPOYHBIH, IIMATENb- JIOXKEeUKa (3 mTyKH), HA0Op (IIaKOHOB I XPAaHSHHS PaCTBOPOB
U peakTHBOB (00beM ¢rakoHal00 M1 - 5 KOMIUIEKTOB 110 6 ITYK, 00BeM

¢axona 30mit- 1 0KOMIUIEKTOB 1O OIITYK),IWIMHAP U3MEPUTENbHBIH ¢ HocukoM1-500(2

1 mr.
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ITYKH), cTakaH BBICOKHI S00Mut (3mTykn), HAOOp epIeid Il MBIThSI TIOCYABI(E€PII JIJIS1 MBIThS
POOHUPOK - 3 MITYKH, €I IS MBIThS KOJIO - 3 IITYKH), Xanat 6emnbiid X/0 (2 mTykn), mepyaTku
PE3MHOBBIC XUMUYECKHE CTOMKHE (2IITYKH),09KH 3alIUTHBIE, PruibTpbl OyMaxkHbie(100mTyK),
roprouee Juisi cnuptoBok (0,33 ).

B cocTaB HabOp BXOIST pEAKTHBBI: ATFOMUHHM, )KEJI€30, COJISTHASL KUCIIOTA, METUIIOPAHK,
denondranenH, aMMuaK, MEPOKCU BOJOPOIa, HUTPAT cepedpa u Ipyrue; B o0mei

CJI0KHOCTH - 44 pa3IMyYHbIX BEIECTB,

Hcnonb3yeMBbIX JJisi COCTABIICHHS KOMILIEKTOB PEaKTHBOB MPH MPOBEICHUN YK3aMEHAIIMOHHBIX
IKCIIEPUMEHTOB IO KYPCY IKOJIbHOM XUMHH.

TexHoJornueckas HaNpaBJICHHOCTb

O06pa3oBarenbHbIi HAOOP
10 MEXaHUKeE,
MeXaTpPOHHKE U
POOOTOTEXHUKE

KommiiekT 17151 n3y4eHus: OCHOB 3JIEKTPOHUKHU U POOOTOTEXHUKU

HaGop nomkeH ObITh NpeiHA3HAYEH AJIS IPOBEACHUS YUEOHBIX 3aHATUH 1O 3JIEKTPOHHUKE U
CXEMOTEXHHUKE C 1IeJIbI0 U3y4eHUs1 HarnOoJiee pacpoCTpaHEeHHOH 3J1eMEHTHOM 0a3bl,
IIPUMEHSAEMOH Il MH)KEHEPHO-

TexHHYecKoro TBOPUECTBA yUyalIUXcs U pa3paboTKu yueOHbIX Mojenell podoToB. Habop nomken
MO3BOJIAThH YYaAIIMMCSl Ha IPAKTUKE OCBOUTH OCHOBHBIE TEXHOJIOIMH ITPOEKTUPOBAHUS pOOOTO-
TEXHUYECKUX KOMIUIEKCOB Ha IpUMepe yUeOHBIX MOeNieil poOOTOB, a TakKe U3yUUTh OCHOBHbBIE
TEXHUUYECKHE PELIeHUS B 001acTH KUOEPHETUYECKUX U BCTPAUBAEMBIX CUCTEM.

B cocTtaB KoMIUIEKTa JOKEH BXOIUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB Il COOPKH
MaKkeTaMaHUIYISUOHHOTOpO00Ta, KOMIUIEKTMETAJUINYECKUXKOHCTPYKTUBHBIXJIEMEHTOB IS
cOopkH MakeTa MOOMJIBHOTO poOoTa U T.1. B cocTaB KOMIUIEKTa BXOUT HAOOP AIIEKTPOHHBIX
KOMIIOHEHTOB JJIs1 U3YY€HUSI OCHOB AJIEKTPOHUKHU U CXEMOTEXHHKH, a TAKKe

KOMIUIEKT IPUBOJOB U

JAaTYUKOB Pa3IMYHOIO THIIA 7S pa3pabOTKU POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocTaB kommiekTa JOHKHO BXOJUTH: MOTOPBI C SHKOAEPOM - HE MEHEE 21T,

CEepBONPHUBO/T OOJIBIION ~-HEMEeHee41T, CEpBONPUBO/I MaJIblii —HE MEHee 21T,

UH(PaKpaCcHbIM JaTYNK — HE MeHee 31T, YIbTPa3ByKOBOU

JaTYMK-HEMEHee3 1T, JaTYMKTEMIIEpaTypbl-HEMEHee | T, 1aTYMKOCBEIIEHHOCTH - HEMEHEE
1T, Habop ANMEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHIEHCATOPHI,

CBETOAMO/IbI Pa3IMYHOI0 HOMUHAJIA), KOMILUIEKT MPOBOJIOB JIJIsl OECIIaeqHOT O
IPOTOTHIIMPOBAHUS, IIJIATA0ECTIa€YHOT ONIPOTOTUITUPOBAHMSL, AKKYM YIS TOPU3APSAHOE
YCTPOMCTBO. B cOCcTaB KOMIUIEKTaI0JIKEH BXOIUTh IPOrPaMMHUPYEMBbII KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE wnu ananornyssix ¢cBo60IHO

pacpocTpaHsieMbIX cpefax pa3padboTku. [IporpamMmmupyemslii KOHTpPOJIEP T0JIKEH

o0nagaTh MOpTaMu I HOAKIIOUEHHS HU(POBBIX U aHAJIOTOBBIX YCTPOMCTB,

unrepdericamu TTL, USART, 12C, SPI, Ethernet, Bluetooth niu WiFi.

B coctaB kommiekTa JOHKEH BXOAUTh MOYJIBTEXHUUECKOTO 3PEHUS, TPEICTABIIAIOLINM
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c000i1 BBIYMCIUTEIBHOE YCTPOHCTBO CO BCTPOSCHHBIM MUKPOIPOIIECCOPOM(KOJI-BO sA€pP-HE
MeHee 411IT, 4acToTa s/ipa He MEHee

1.2I'T, o6bem O3Y- He MmeHee 512M6,00peM BCTPOCHHOW MTaMATH- He MeHee 817°0),
MHTETPUPOBAHHON KaMepoil (MaKkCUMaIbHOE Pa3peLICHHE

BHJICONIOTOKA, mepenaBaemoro mo wuHTepdeiicy USB - He menee 2592x1944 en.) wm
ONTHYECKON cuCTEMOW. MOAyIh TEXHUYECKOTO 3PCHUS JOKEH 00J1aIaTh COBMECTUMOCTBIO
C pa3NUYHBIMU MPOTPaAaMMHUPYEMBIMU KOHTpOJUIEpaMU C TMOMoIIbl0 uHTepdeiicoB - TTL,
UART, 12C, SPI,

Ethernet. Moaynb TEXHHMYECKOTO 3pEHHUS JODKEH HUMETh BCTPOCHHOE MPOrpaMMHOE
oOecrieueHre Ha OCHOBE OIEPAIlMOHHON CHUCTEMBI Linux, MO3BOJSIONIEE OCYIIECTBIISTH
HACTPOMKY CHCTEMbl MAIIMHHOTO OOYyYeHHsS T[apaMeTpoOB HEHPOHHBIX ceTell A
00HapyXeHHsI 00BEKTOB, ONPEICTICHUS X TaPaAMETPOB U JaJIbHEHIIIeH UIeHTU(PUKAITNH.
Kommiekt pomxken oOecreunBaTh BO3MOXXHOCTh M3Y4YEHHS OCHOB pa3pabOTKH
MPOrPaMMHBIX M aIlllapaTHBIX KOMIUIEKCOB MH)KEHEPHBIX CHCTEM, pemieHui B chepe
"MuTepHeT Bemel", a Takke penieHuid B 00JacTH pPOOOTOTEXHUKHU, WCKYCCTBEHHOIO
WHTEJUICKTA U MAIIMHHOTO O0y4YCHUS.

11.

O06pa3oBarenbHbIil HAOOP
IUIs1 U3y4eHHUsI MHOTO-
KOMITOHEHTHBIX
POOOTOTEXHHUUECKUX
CUCTEM U
MaHUITYJIAIUOHHBIX
poboTOB

OOpa3oBarenbHbBIE ~ KOMIUIEKT  JOJDKEH ~ ObITh  IpeJHa3HayeH Uil HU3y4YeHUs
POOOTOTEXHUYECKUX TEXHOJIOIUH, OCHOB HH(OPMAIIMOHHBIX TEXHOJOTHMH M TEXHOJOTHM
MPOMBIIIJIEHHON aBTOMAaTH3allH, a TaKKe TEXHOJIOTUH MPOTOTUIHMPOBAHUS U aJIUTUBHOTO
IIPOU3BOJICTBA.

B cocraB kommiekTa JOKHO BXOAMTS!

1) HTenneKTyanbHblii  CEPBOMOMAYJIb C HMHTCTPHPOBAHHOW CHCTEMOW  yIpaBJICHHS,
MO3BOJISIIOIIEH OOBENIMHATH CEPBOMOIYIM JPYyr € JPyroM IO TMOCIEA0BAaTEIbHOMY
uHTepdeiicy - He MeHee OIIT;

2) PoboToTeXHUYECKH KOHTPOJLIEP MOIYIbHOTO THIIA, TPEICTABIIAIONINA COOO0MH
OJTHOILIATHBIA MHUKPOKOMITBIOTED C ONEpallMOHHON cucTteMoit Linux, o0beiMHEHHBIH ¢
nepu@epruiHBIMKOHTPOJUIEPOMCIIOMOIIBIOIIAThIpacinpeHns. PoboTroTexHuueckuit
KOHTPOJIIEP IOJIKEH YAOBIETBOPATH TEXHUUECKUM XapaKTEPUCTUKAM: KOJI-BO JIEP
BCTPOEHHOTO MUKPOKOMITBIOTEPA

- He MeHee 4, TaKToBas 4acToTa siipa - He meHee 1,2 [T, o6bem O3V - He menee 512 MO,
HammunenHTtepdeiicoB-SPLI2C,12S, TTL,UART,PWM,uudgpoBrienanaaoroBbICOPTHI 115
HOJKJIFOYESHUS BHEIIHUX YCTPOMCTB, a Taroke WiFi wnu Bluetooth ans kommyHuKamumco
BHEITHUMH ycTpoiicTBaMu. POOOTOTEXHUUECKHI KOHTPOJUIEP T0JKEH 00eceurnBaTh
BO3MOXKHOCTH IPOTPAaMMHPOBAHUS C TOMOIIBIO cpeacTB s13b1k0B C/C++, Python u cBoG01HO
pactpoctpansemoricpenpiArduinolDE,atakxeymnpaBieHUsIMOIETIIMUPOOOTOTEXHHUECKIX
cUCTEM ¢ ToMol1bIo cpeabl ROS.
3)BbruncanTeNbHBIIIMO Y IbCOBCTPOCHHBIMMUKPOKOHTPOJIIEPOM-HEMEHEE | IIIT.

1 mr.
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BeruucnurenpHblil MOy b AOJKEH 00J1a1aTh BCTPOSHHBIM ULM(POBBIMU [TOPTAMU —HE MEHEe
12mTnananoroBsIMunIopTaMiu-HeMeHee | 21t. BeraucnureabHpI MOy Ib0JIKEHO0Ia1aTh
BCTPOCHHBIM MOJTyJieM OecripoBoiHOM cBs3u Thna Bluetooth u WiFi ms co3ganus anmapar-
HO-TIPOT PAMMHBIX PELICHU I " yMHBIX/CMapT" -yCTPONRCTBAISPa3pabOTKHpEIICH U
"UuTepHeT Bemen".

BoraucnutenbHbIi MOTyITb 10JKEH 001a/1aTh COBMECTUMOCTBIO CIIepH(epUitHbI-

MM IJIaTaMu U1 ojKJIroYeHus K cetu Ethernet u noakiroueHus BHeIIHeH

CUJIOBOM Harpys3KHu.

4) Moayib TEXHUYECKOT0 3pCHUsI, IIPECTABISIFOLINIA OO0 yCTPOHCTBO Ha Oa3e BBIYKCIIHU-
TEIbHONOMUKPOKOHTPOJIIEPAUUHTETPUPOBAHHONKaMephl,00€CcTIeynBaIOLIEePacIO3HABAHUE
HIPOCTEHIINX U300paKeHUI Ha MOJIyJIe 3a CUET COOCTBEHHBIX BBIYHCIUTEIBHBIX
BO3MOXKHOCTEH - HE MeHee 11T; Moy TEXHUYECKOTo 3peHus JOJHKEH 00ecreunBarh
BO3MOXHOCTHOCYILIECTBIATHHACTPONKYIKCIO3ULINH, 0anancadenoro,HSVeocrapnsatonux,
IUIOIAAN00-HAPY)KUBAEMONH00IaCTHI300paXKeHU S, OKPYTIIOCTHOOHAPYKNBaeMOH00IacT!
n300pakeHMsl, OJ0XKEeHNE OOHAPYKUBAEMbIX 00JIacTel OTHOCUTENBHO JIPYT Apyra

Mozynb TEXHHYECKOT0 3pEeHUs JOJKEH UMETh BCTpOeHHbIE nHTepdeiich-SPI,

UART, I2C unu TTL nns KOMMyHUKalMK JpYT ¢ APYTOM MM BHEIIHUMHU

YCTPOMCTBaMH.

5) KoMIUIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB M3 METaJlIa JUisi COOPKU MOJIC)IM MAaHUITYJIITOPOB
-HeMeHee lmT;
6)KomrmiekTasieMeHTOBIIICOOpPKMBAaKyyMHOT 03axBaTa-HemeHee 1 t.O6pa3zoBaTebHbII
POOOTOTEXHUYECKMI KOMILJIEKT JIOJKEH COoJiepkaTh HaOop OMOIMOTEK TpeXMEPHBIX MoJeei
JUISL IPOTOTUIMPOBAHUS MOJIesiell MOOMIBHBIX U MAaHUIYJISIIUOHHBIX POOOTOB Pa3IMuHOIO
Tuna. B coctaB KOMIUIEKTa JOJKHBI BXOJUTh MHCTPYKIIMHA U METOJUYECKHUE YKA3aHHUS 110
pa3pabOTKETPEXMEPHBIXMOIETEHMOOMIBbHBIXPOOOTOB,MAHUITYJISITUOHHBIXPOOOTOBC
Pa3IMYHBIMHM TUIIAMU KHHEMATUKHU (YTJI0Bas KHHEMATHKa,
IJIOCKO-TIApaslIeIbHAIKNHEMATHKA, 1eNIbTa-KuHeMaThuka, SCA R AunupberaakHast
KHHeMaTuKa, matgopma CtioapTa u T.11.).

O6pazoBarenbHbI POOOTOTEXHUUECKUI KOMIUIEKT I0JKEH COAEepKaTh MHCTPYKIIMH 110
POEKTHPOBAHUIOPOOOTOB,MHCTPYKIIMUUMETOANKHOCYIIECTBICHUANH)XEHEPHBIXPACUETOB MPH
MPOEKTUPOBAHUHU (pacyeThl HArPy3KU U MOMEHTOB, pacueT MOILIHOCTH IIPUBOJIOB, pacueT
napaMeTpoB KMHEMATHKH U T.I1.), MHCTPYKLIUU 10 pa3paboTKe CUCTEM YIIpaBICHUS U
IPOrpPaMMHOr000eCIeUeHU S UISTYIPABIEHUPOOOTaMU, MHCTPYKIIUUUMETOTUKUTIO
pa3paboTKeCHUCTEMYITPABICHUICIIEMEHTAMUHUCKYCCTBEHHOTOUHTEIIIEKTAUMAIIIMHHOTO
00y4JeHusl.




