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EcTecTBeHHO-HAY4HASR HANPABJICHHOCTD

Iudposas
naboparopus 1o
Ononoruu
(vuennyeckas)

O6ecneunBaer BoInojienue naboparopusix pabor Ha
YPOKax 110 OHOJIOIHH B OCHOBHOIH IIKOJIE H
NPOEKTHO-HCCIE0BATEILCKOM JEATEIbHOCTH
yuamxea. Komnnexkranus: becniposoanoit
MYJIBTHAATYHK M0 OHONOTHH € 5-10 BCTPOCHHBIMH
JaTyHKaMu: JIaT9nK BIAXKHOCTH C AHANA30HOM
namepenns 0...100% Jlarauk ocBemeHHoCTH ¢
JIMana3zoOHoOM H3MepeHHus He yxe yem ot 0 g0 180000
ax Jlatunk pH ¢ inanazoHoM H3MEpeHHs He yKe HeM
ot 0 zo 14 pH JlaTunk TeMnepaTypbl ¢ AHaNa3oHOM
u3MepeHus He yxe uyeM ot -20 no +140C JlaTunk
TEMIIEPATYPhI OKPYKAIOLICH Cpe/ibl C HANa30HOM
H3MepeHns He yxe yeM oT -20 no +40C Axceccyapsi:
3apsaHoe ycTpoiicTBO ¢ kabesnem miniUSB

USB Anantep Bluetooth 4.1 Low Energy Kpartkoe
PYKOBOJCTRBO 110 IKCIUIyaTallHH IH(PPOBOIH
naboparopun Lludposas Buaeokamepa ¢
METALIHYCCKHM HITATHBOM, pa3pellicHHE HE MEHee
0.3 Miuxc ITporpammuoe obecriedeHue
MeTtonueckue pekoMenaanus He Menee 30 pabor
Vnakoska Hanuune pyccKoa3sIMHOIO caifTa
TIOICPKKH, HATHYHE BHAECOPOTHKOB.

2uir.

Lngposas
nabopaTopHs No XHMHH
(yueHuueckan)

OfecneunBaeT BBIIONHEHHE N1a00paToOpHBIX padoT 1o
XHMHH Ha YPOKaxX B OCHOBHO# HIKOJIC H NIPOEKTHO -
HCCIIEI0BATENIBCKOM JCATEIBHOCTH YUaIHXCH.
Komiuiekramms: becripoBoaHoit MyJIbTHAATYHK 11O
XHMHH ¢ 3 -Ms BCTPOSHHBIMH jJaTyikamu: JlaTauk
pH ¢ auanasonom u3Mepenus He yxe dem ot 0 no 14
pH JlaTumk 3,1eKTpONpPOBOAHMOCTH C JIHaNa30HaMH
u3MepeHus He yxe yeM ot 0 1o 200 MxCws: ot 0 210
2000 MxCw: ot 0 1o 20000 MxCwm JlaTunk
TeMIIEpaTyphl C HANA30HOM H3MCPCHHS HE YIKE YeM
ot -20 0 +140C Otnensibie AaTUHKH: JlaTynk
ONTHYECKOH MI0THOCTH 525 HM Akceccyapsl: Kabens
USB coennHHUTENbHBIH 3apsIHOE yCTPOHCTBO C
kabenem miniUSB USB Anantep Bluetooth 4.1 Low
Energy Kparkoe pyKOBOACTBO 10 dKCIUTyaTallHH
wnbposoi naboparopuu Habop naboparoproit
ocHactku ITporpaMmuoe odecriedenne
MeTtouueckue pexoMennanuy He menee 40 pabor
Hanuune pyccKos3bIMHONO CaiTa MOICPKKH
Hannyue BHICOPOJIHKOB.

2mr.

Hudposas
JlaGoparopus 1o
(usmke (yuenuueckan)

O6ecrieynBaeT BEITOIHECHHE KCIICPHMEHTOB 110
TemaM Kypea Gusukd. Kommnexranus:
BecnpoBoiHo#i MyNbTHIATYHK 10 GH3HKe ¢ 6 -10
BCTPOCHHBIMH JaTYHKAMH:

‘LludpoBoii JaTYHK TEMIepaTypsl C HANTa30HOM
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nu3Mepenus He yxe uem ot -20 1o 120C Hudposoit
JaTYUK aOCOJIOTHOTO JIaBJICHUSA C TUATa30HOM
u3mepenus He yxe uem ot 0 1o 500 xIla JaTumx
MarHuTHOTO TOJISI ¢ AMANa30HOM MU3MEPEHHUS HE YKe
yeM oT -80 1o 80 MTun JlaTuuk HanpskeHus ¢
JMana3oHaMH U3MEPEHUs He yxKe 4yeM OT -2 1o +2B;
oT -5 1o +5B; o1 -10 mo +10B; ot -15 no +15B
Jlatuuk Toka He yxxe yem ot -1 g0 +1A JlaTunk
aKCeJIepOMETp C MOKa3aTeNIIMU HE MEHee YeM: 12 g;
+4 g; +8 g OtaenpHble ycTpoiicTBa: USB
ocrmniorpad He MmeHee 2 kaHana, +/ -10 B
Axceccyapsr: Kabens USB coennHUTEIBHBIN
3apsiHOE yerpoiicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Konctpykrop
JUTsL IPOBEIEHUS SKcriepuMeHToB Kparkoe
PYKOBOJICTBO IO SKCILTyaTaIly IU(POBOA
nabopartopuu [IporpamMmmuoe obecrieueHue
Meroanueckue pexomenaaiuu (40 padot) Hanmuume
PYCCKOSI3BIYHOTO caiiTa noaaepkku Hamnuune
BH/JICOPOJIUKOB.

Komnwrorepnoe o6opynoBanme

Hoyt6yx

®opm -PaxTop: HOYTOYK; Pazmep nuaronanu: He
MeHee 15.6 mroitmos; Paspemenue skpana: Full HD,
Quad HD wmm Ultra HD; O6mmit 066em
YCTaHOBJICHHOM ONIEpaTUBHOM MaMsATH: HE MEHEE 8
['6aiiT; MakcuManbHBIN OOITUH TIOIIEP>)KUBAEMBII
00beM onepaTUBHOM mamsTH: HEe MeHee 16 ['6aiiT;
O0bveMm SSD nakomurens: He MmeHee 240 I'0aiiT;
becnipoBoanas cBs3e: Wi -Fi; Konnaecto
BCTPOEHHBIX B Kopryc noptoB USB: He meHee 2, u3
KOTOPBIX HE MEHEe

1 momkuo ObITE USB Bepcuu He Huxe 3.0;
Pazpemenne B30 -kamepsl, Mnukcens: He MeHee 0.3;
Bcerpoennsiit Mukpodon; KnaBuarypa ¢ packiaakon
1 MapkupoBkoii kiasum QWERTY/MIIYKEH;
[Toanepsxka crangapToB OECIPOBOAHOMN CBSZU:
802.11a/b/g/n/ac; IIpon3BoauTenbHOCTH Mpolieccopa
(3Hauenue nokazatens «CPU Mark» no tecty
«Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee
5000 egunu; Hanuune MmaHumyasiTopa Mbllb B
KOMIUIEKTE: /1a; Y CTAaHOBJICHHASI ONIEPallMOHHAS
cucTema ¢ rpadUuecKuM MoJIb30BaATENbCKIM
uHTepdericom, cBeIeHNsI 0 KOTOPOM BKJIIOUEHHI B
€IMHBIN PEeecTp POCCUUCKUX MPOTPaMM st
ANIEKTPOHHBIX BBIYMCIUTENBHBIX MAINH U 0a3
JTAHHBIX; Y CTAHOBJICHHBIH MMakeT 0(pUCHOTO
POrPaMMHOTO 00eCTIeYeH s, COBMECTUMOTO C
YCTaHOBJIEHHOM ONIEpPaIlMOHHON CUCTEMOM, CBEICHUS
0 KOTOPOM BKJIFOUEHBI B €IUHBIN peecTp pOCCUNCKUX
MPOTPAMM JUIS SIEKTPOHHBIX BBIYMCIUTEIBHBIX
MallH 1 0a3 JaHHBIX.

210IT.

TexHogornueckas HaNpaBJCHHOCTb

OO6pazoBarenbHbBIN
KOHCTPYKTOP JIJIst

Po6oToTexHnueckuit Habop npenHa3zHAuYEH IS
M3yUYEHHs] OCHOB POOOTOTEXHUKH, JIETATICH, Y3JI0B U
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MPAKTUKUA OJIOYHOTO
MPOrPaMMHPOBAHUS C
KOMIUIEKTOM
JaTYHKOB

MEXaHU3MOB, HEOOXOIUMBIX ISl CO3/IaHUS
poboToTeXHUYECKUX ycTpoiicTB. Habop
MpECTaBIsieT COO0M KOMIUIEKT CTPYKTYPHBIX
9JIEMEHTOB, COSIMHUTENBHBIX HIEMEHTOB U
ANIEKTPOTEXHUYECKUX KOMIIOHEHTOB. Habop
MO3BOJISIET MTPOBOIUTH SKCIIEPUMEHTHI 110 TPEIMETY
¢u3uKa, co3aaBaTh U MPOrpaMMHUPOBATh COOMpPaEMbIe
MO/JIENIN, U3 KOMIIOHEHTOB, BXOJISIIINX B €0 COCTAaB,
paboune MoJeT MOOMITBHBIX U CTAIIHOHAPHBIX
POOOTOTEXHUYECKUX YCTPOICTB C
AaBTOMAaTH3UPOBAHHBIM YIIPABJIIEHUEM, B TOM YHCIIE HA
KOJIECHOM M TYCEHHYHOM X0y, a TaKXKe
KOHCTPYKIMI, OCHOBAaHHBIX Ha MCIIOJIH30BAHUN
pa3IMYHBIX BUJIOB Tiepeiad (B TOM YHCIIE YEPBIIHBIX
1 3yOuaThIX) a TaKkke pblyaroB. BcrpoeHHsie
6ecripoBoiHbIe ceTeBble pemienus (Wi-Fiu
Bluetooth), Bo3amMoxHOCTE HHTErpaLUU ¢ OECIIIIATHBIM
o0mauneIM 110, 06ecieunBarOT BO3MOKHOCTD
MPAKTUYECKOTO U3YyICHHUSI TEXHOJIOTHI HHTEPHETA
BEIIeH U OCHOB MCKYCCTBEHHOTO MHTEIICKTA.
OobecnieuynBaeTcsl BO3MOKHOCTh O0BEJUHEHHUS
HECKOJIbKUX POOOTOB, COOpaHHBIX U3 MOJ0OHBIX
HaOOPOB, B TPYIIITBI C CETEBBIM B3aHMMOICHCTBHEM.
[IpenycmoTpena onmuoHaIbHast BO3MOKHOCTh
pacIMpeHust IOTIOTHUTETbHBIMU KOMITOHEHTaMH (He
BXOJILIIMMU B CTAHJAPTHYIO KOMIUIEKTAIIHIO),
MO3BOJISIFOIIMMHU M3Yy4aTh TEXHUYECKOE 3pEHUE U
MIPOMBIIIIEHHYIO poOoTOTeXHUKY. [IpenycMoTpena
BO3MOJKHOCTB pab0OThI HAOOpa ¢ TOTIOJHUTETHLHBIMH
00JIaYHBIMH CEPBHUCAMH.

[IpenycMoTpeHbl MUHUMYM JIBa IPOIPaMMHUPYEMBIX
KOHTpOJIJIEpA B IUIACTUKOBBIX KOPITycax,
MO3BOJIAIOIINX OJJHOBPEMEHHO CO3/aBaTh 2 BapuaHTa
POOOTOB Pa3IMYHOrO Ha3HAUEHUS, HMEIOIIHNX
BO3MOYHOCTh pa0OThI KaK B IOTOKOBOM PEXHUME, TaK
¥ aBTOHOMHO; MTO3BOJIIOIINUX pPealn30BaTh 00yueHue
IPOrpPaMMHUPOBAHUIO B HECKOJIBKUX CpEeIax
pa3pabOTKU Ha Pa3TUYHBIX S3bIKaX (K PUMEPY, B
cpenax Mblock, Arduino IDE, Ha si3p1kax Scratch, C,
Python, micro Python). Kak Munumym oaus u3
KOHTPOJIJIEPOB UMEET BCTPOCHHYIO OTIEPAIMOHHYIO
cucrtemy, BctpoeHHsie Wi-Fi u Bluetooth, mopt st
MOJIKIIFOYEHUS TIOCTIEI0OBATENIBHO COCTUHAEMBIX
BHEIIIHUX yCTpOICcTB (He MeHee 20 0THOBPEMEHHO
HOJIKITFOYAeMBbIX YCTpOoHCTB). Kak MUHMMYM O/1MH U3
KOHTPOJUIEPOB UMEET BO3MOKHOCTH OJIHOBPEMEHHOM
3aMnUCcy HE MEHee 8 MpOoTrpaMM, C BO3ZMOKHOCTBIO
HepeKTIoueHust Mexay HuMu. Kak MUHUMYM OJIMH U3
KOHTPOJUIEPOB UMEET MOIHONUBETHBIN auctuiei (IPS),
MO3BOJISIOIIMN BBIBOJAUTH JIaHHBIE C JATYMKOB B BU/IE
TabauIl U TpadUKOB, a TAKKE CO3/aBaTh BCTPOCHHbBIE
B KOHTpOJUIEp BUeOUTphl. KoMMuecTBo CeHCOpoB U
WCTIOJTHUTENBHBIX YCTPOUCTB, BCTPOEHHBIX B OJIUH U3
KOHTPOJUIEPOB, - He MeHee 10 mr. Oliee
KOJIMYECTBO 3JIEMEHTOB B Habope He Menee 400 mit.,
B TOM YHCJIC MOJIKIFoUaeMble Moaynu: - Bluetooth




MO/yJb, - ABOVMHON JaT4YMK JIMHUH, - YIBTPa3ByKOBOMI
JATYMK PACCTOSIHUSA, - NaTYMK LBETA, - JATUYUK
KacaHMs JJIEKTpOMeXaHu4eckul, - IR Mmoxyins, -
MOTOP IOCTOSIHHOTO TOKa C PEyKTOPOM — HE MEHEE
2 WIT., - CEPBONIPUBO/L, - IYJIbT AUCTAHIIMOHHOTO
yrnpasnenus IR. Habop pomkeH ObITh
YKOMIUIEKTOBAH aKKyMYJISTOPHBIMH OaTapesMU.
[IporpammHOE 0OecnieueHre, UCTIOIb3YEMOe s
IPOrpaMMHUPOBAHUS COOMpPAEMbIX
POOOTOTEXHUYECKUX MOJIENIEN U YCTPONCTB, J0KHO
OBITh JOCTYITHO /17151 OECIIIATHOTO CKaUMBaHUS U3
cety MHTEpHET M NOCIEAYIOEro UCIO0JIb30BaHusl.

OO6pazoBaTebHbIMI
HabOp MO MEXaHUKe,
MCXATPOHUKE U
POOOTOTEXHUKE

"Habop moimKeH OBbITh MpeHA3HAYEH IS
MIPOBE/IEHUS YIEOHBIX 3aHATUN 110 U3YYEHHUIO OCHOB
MEXaTPOHHUKH B POOOTOTEXHUKH, IPAKTHUECKOTO
MIPUMEHEHHSI 0a30BBIX JIEMEHTOB IEKTPOHUKU U
CXEMOTEXHUKH, a TaKKe HanboJiee
pacrpoCTpaHEHHON JIIEMEHTHOM 0a3bl 1 OCHOBHBIX
TEXHUYECKUX PEIICHUN, TPUMEHSICMBIX TTPH
MPOEKTUPOBAHHUN M TPOTOTUITMPOBAHUHN PA3TTHIHBIX
WH)XCHEPHBIX, KHOEPHETUIECKUX U BCTPAUBACMBIX
cucteM. B coctaB Habopa JOKHBI BXOTUTh
KOMILJIEKTYIOILIME U YCTPONCTBA, 00aaromnne
KOHCTPYKTHUBHOM, AIEKTPUYECKOM, almnapaTHON 1
MIPOrpaMMHOM COBMECTUMOCTBIO JIPYT ¢ ApyroM. B
cOCTaB Habopa J0JKEH BXOJAUTh KOMIUIEKT
KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTaa Ajsi COOpKU
MakKeTa MaHUIYJISIIMOHHOTO POO0Ta M KOMITJIEKT
METaJUTNYECKUX KOHCTPYKTUBHBIX DJIEMEHTOB JIJIsI
cOOpKH MakeTa MOOMIBHOTO poboTa. B cocTa
Habopa J0JKHBI BXOJIUThH MPUBOJA PA3IMYHOTO THIIA!
MOTOPBI C HHTETPUPOBAHHBIM WJIM BHEIIHUM
JATYNKOM TOJIO’KEHHUS — He MeHee 21T, CEPBOIPHBO/T
OOJIBIIION — HEe MEHee 41T, CEPBONIPHUBO,I MAJIbIN — HE
MeHee 21T, IPUBO/I C BO3MOXHOCTBIO YIIPaBJICHUS B
IaroBOM peXHUMe — He MeHee 2mT. B coctas Habopa
JOJIKHBI BXOJUTH SJIEMEHTHI JJIsl COOPKU BaKyyMHOTO
3axBaTa: BaKyyMHas MPUCOCKa — He MeHee 11T,
AJIEKTPOMArHUTHBIN KJIallaH — He MeHee 11T,
BaKyyMHBIH Hacoc — He MeHee 1mT. B coctaB Habopa
JOJI’KHA BXOJIUTH dJIEMEHTHas 6aza Jist
MPOTOTUITUPOBAHUS: TIJIaTa IS OECIIaeuyHOTO
MPOTOTUITUPOBAHUS, KOMIUIEKT IPOBOIOB
Pa3JIMYHOTO TUIIA U JUTUHBI, KOMIUIEKT PE3UCTOPOB,
KOMILIEKT CBETO/IMOJIOB, CEMHCEIMEHTHBII
uHauKatop, nucruier XK - Tumna, KHOKK — He MeHee
51T, HOTEHIIMOMETPHI — HE MEHee 31T,
uH(PaKpaCHBI TaTYMK - HE MEHee 31T,
yIBTPa3BYKOBOU TaTUYMK - HE MEHee 31T, JaTYUK
TEeMIIepaTypsl - He MeHee 11T, JTaTYuK
OCBEIIEHHOCTH - He MeHee 11T, moaynb Bluetooth —
He meHee lmr, moayns UK -npuemHuka — He MeHee
lrt, moxyns MK -nmepeaatunka B BUJie KHOTIOYHOTO
MyNnbTa yIpaBieHus — 11T, akKKyMyJISaToOp — HE MEHee
1T, 3apsiiHOE YCTpOilcTBO — HE MeHee 1mT. B
COCTaB Habopa JOJDKEH BXOUTh MYIbTUAATYUK IS
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U3MEpEeHUs
TEMIIEPATYPBI U BIAXHOCTU OKPYKaIOLIEH Cpebl —
He MeHee lmT. MyiabTUAaTYMK J0KEH 0071a/1aTh
BCTPOEHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBAs
yacToTa - He MeHee 16 MI ', ImuHa TaHHEBIX — HE
Menee 8 KbaiiT), nntepdeiicamMu AJis OAKITIOYSHUS K
BHEIITHUM YCTPOUCTBaM: IIU(PPOBLIC U aHAIIOTOBHIE
noptsl, 1-wire TTL, pa3bem tumna RJ. B coctas
Habopa JOJKEH BXOIUTh KOMIUIEKT YHUBEPCATbHBIX
BBIUHCIIUTENBHBIX MOYJIEH, IPeACTaBIAIONUX OO0
0a30BYIO IUIATY, IJIATy PACIIUPEHUS ISl CETEBOTO
B3aMMOJICVCTBHS U TUIATY MOJKIFOYEHUS CUIIOBOM
Harpy3ku. Bxozsiue B KOMIUIEKT yCTPOMCTBA
JOJIKHBI 0071a/1aTh OJTHOBPEMEHHOM
KOHCTPYKTUBHOM, AIEKTPUYECKOM, alllapaTHON U
MIPOrPaMMHOM COBMECTUMOCTBIO IPYT C IPYTOM.
ba3zoBas miiata yHMBEpCaIbHOTO BBIYUCIUTEIHHOTO
MOJYJIsl JOJIKHA MPEACTaBISATh COOOM
MIpOrpaMMHUpPYyEMBbIil KOHTpoJuiep B cpene Arduino
IDE wnm ananmorudHbIx ¢cBOOOHO
pacnpocTpaHsieMbIX cpefax pa3padoTku. bazosas
maTa JoJbKHa 00J1a1aTh BCTPOCHHBIMU
uHTepdeiicaMu Ui MOAKIIOUeHUS HUPPOBBIX U
AQHAJIOTOBBIX YCTPONCTB, BCTPOECHHBIMHU
untepdeiicamu USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. [1nata pacmupenus nomkHa
obecreunBaTh BO3MOXKHOCTD TOIKITIOYCHHUSI
YHHUBEPCATbHOTO BHIYMCIUTEIILHOTO MOIYJIS K CETH
nocpeactsom uHTepdeiica Ethernet. [Tnara
pacimupeHus A0JKHA 00nagaTh HOpTaMH BBOIa-
BBIBOJIA JUIS MTOAKIIIOUEHUS IU(PPOBBIX U aHAIOTOBBIX
ycTpoiicT, untepderic SPI 1 BO3MOXKHOCTBIO
MOJIKJIFOUEHUS BHEIIHEH KapThl namsaTh. [Inarta
paciupeHus A MOJKII0UYEeHUS CUIOBOM Harpy3Ku
JOJI’KHA 00ecredrBaTh BO3MOYKHOCTD MTPSIMOTO
MOJIKJIFOUEHUS BHEIIHEW CHIIOBOI HAarpy3KH, a Takxke
peryimpyeMoit Harpy3ku nocpencrsom PWM
unTep(deiica. B cocraB Habopa 10KEH BXOAUTH
IPOrpaMMHUPYEMBI KOHTPOJUIEP, 00ECTIEeYNBAIOIHIA
BO3MOYKHOCTh OCYILECTBIISTH pa3paboTKy
MPOrPaMMHOTO KOJIa, UCTIOb3yS HHCTPYMEHTapuit
cpen pazpabotku Arduino IDE u Mongoose OS u
s136IKOB TiporpammupoBanus C\C++, JavaScript.
[IporpamMmmupyeMblii KOHTPOJUIEp AOKEH 001a1aTh
MOpTaMU /ISl TIOJKITIOYEHUS IU(PPOBBIX U
AQHAJIOTOBBIX YCTPOUCTB, BCTPOCHHBIMH
IPOrpaMMHUPYEMBIMH KHOTIKAMU U
AIEKTPOMEXaHUUECKUMHU MOAYISIMU IS
OpraHu3alMi CUCTEMbI PyYHOTO YIIPABIICHHUS,
BCTPOEHHBIMHU IPOrPAMMHUPYEMBIMHU CBETOAMOIaMHU
JUTS UHIUKAIMU paboyero pexxumMa, BCTPOCHHBIMU
untepdeiicamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B coctaB nabopa
JIOJKEH BXOJUTh MOJTYJIb TEXHUYECKOTO 3PEHUs ,
TIPEICTABISIONINI COO0H BRIUMCIUTENHHOE
YCTPOMCTBO CO BCTPOEHHBIM MUKPOIIPOLIECCOPOM




(KoJ1-BO siA€p - HE MEHee 411IT, 4acTOTa ]Ipa HE MEHEe
1.2 I'Tu, oo6seMm O3Y - He MeHee 512MO, 00beM
BCTPOEHHOH mamsTH - He MeHee 81°0),
HMHTErpUPOBAHHOMN KaMepoil (MaKCUMaJIbHOE
paspelieHrne BUAEON0OTOKa, [IEPEe1aBaeMoro 1o
untepdeiicy USB - He menee 2592x1944 en.) u
OINTUYECKOMN cucTeMoil. MOlyJIb TEXHUYECKOTO
3peHHsI JOJDKEH 00J1a1aTh COBMECTHMOCTBIO €
Pa3IMYHBIMU POTrPAMMHUPYEMBIMU KOHTPOJIJIEPAMU C
nomotikio uaTepdeiicos - 1- wire TTL, UART, 12C,
SPI, Ethernet. Moynb TEXHUYECKOTO 3pEHUS
JIOJDKEH 00ecIieunBaTh BHIMIOJHEHHE BCEX M3MEPEHHH
Y BBIYUCIIEHUN IOCPEACTBOM COOCTBEHHBIX
BBIYHMCIUTENBHBIX BOBMOKHOCTEN BCTPOECHHOTO
MUKpomnpo1ieccopa. Mo1ysb TEXHUYECKOTO 3PEHHUS
JOJIKEH 00J1a1aTh BO3MOKHOCTBIO KOMMYHHUKAIIUU C
AQHAJIOTMYHBIMU MOJAYJISIMU ITOCPEICTBOM LINHBI HA
0a3e nociuenoBaTeNbHOTO UHTEp(elica C LIebI0
JANbHENIIEN TIepelayu pe3yabTaTOB U3MEPEHUI
IPYIIbI MOAYJEH Ha YIPABIISIONIEE BHIYUCITUTEIEHOE
yCTPOMCTBO, MOJKIIOYEHHOE K JAHHOM IINHE.
Moaynb TEXHUYECKOTO 3pEHHSI TOJKEH
obecrieunBaTh HACTPONKU PEKUMOB paOOTHI -
HACTPOMKY 9KCIO3UIINHU, OanaHca 0enoro,
LIBETOPA3HOCTHBIX COCTABJISIOUINX, MIOIIAIN
00HapyXMBaeMOM 00J1aCTH N300paKECHHUSI,
OKPYIJIOCTH OOHApYKMBaeMOW 00J1acTH
n300pakeHUs, TIOJIOKEHHE 00HAPYKUBAEMBIX
o0nacTeil OTHOCUTENBHO JIPYT ApYyra, MalllMHHOE
00y4eHHE TapaMeTPOB HEUPOHHBIX CETEH IS
oOHapyxeHHs1 00BEKTOB, (POPMY U 3aKOJUPOBAHHBIC
3Ha4YeHUs1 OOHApYKMBAeMbIX MapKepoB TUIa Aruco,
pa3mepbl 00HAPYKUBAEMBbIX OKPYKHOCTEH,
KBaJ[paTOB U TPEYrOJIbHUKOB, IAPAMETPOB
KOHTPACTHOCTH, pa3MEpPOB, KPUBU3HBI U MOJIOKEHUS
pacniozHaBaeMbIx JTMHUI. Habop nosmken
o0ecrnieunBaTh BO3MOKHOCTh pa3pabOTKH MOJIeNIN
MOOUITBHOTO po0oTa, yrpasisemoi B FPV-pexume
HOCPEJICTBOM IPOTrPaAMMHOI0 00eCTIeueHUs IS
IEPCOHATIBHOTO KOMIIBIOTEPA U MOOMIIBHBIX
ycrpoiictB Ha 6a3e OC Android mnu 10S,
o0ecreynBaroIero BO3MOXKHOCTb yIPABICHHS
MOOMIJIBHBIM POOOTOM M BCTPOCHHBIM
MaHMITYJISTOPOM HOCPEICTBOM Irpapuyeckoro
uHTepdeiica, BKIIOYAIOMINUM B ce0si Habop KHOIOK U
nepexiroyaTenei, J/KoUCTUkK, 001acTh A
otoOpakeHus Bujieo. Habop nomken odecrieunBarth
BO3MOKHOCTb U3YU€HHsI OCHOB Pa3paboOTKU
POTrPaMMHBIX U alllapaTHBIX KOMILJICKCOB
WH)XEHEPHBIX CHCTeM, perieHuii B cpepe ""UHTepHeT
Bewiei"", a Takxke pereHuid B 00J1acTH
POOOTOTEXHUKH, UCKYCCTBEHHOTO MUHTEIJIEKTa U
MaIluHHOro oOy4eHus. B coctaB Habopa JOKHO
BXOJIUTh [TOCOOUE 10 U3YUEHUIO OCHOB 3JIEKTPOHUKHU
U CXeMOTEXHUKH, perieHuil B chepe ""MUuTepHer
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Beniei"", pa3paboTKH U MPOTOTUITUPOBAHHIO




Mojenelt po6oToB. B coctaB Habopa 10J1KHO
BXOJIUTh TIOCOOHE TI0 M3YYCHHUIO OCHOB Pa3padOTKH
CUCTCM TCXHUYCCKOT'O 3pCHUA U IJICMCHTOB
HCKYCCTBEHHOI'O0 MHTEJIEKTA."

UYerpipéxoceBoit
y4eOHBIii poOoT -
MAaHHUILYIATOP C
MOJYyJIbHBIMHU
CMCHHBIMU
HacaJKaMHu

VY4eOublil poOOT ~-MaHUIYIIATOP MpEeIHA3HAUCH JUIS
OCBOEHHS 00yYaIOIIUMUCS OCHOB POOOTOTEXHUKH,
JUTSL IOJITOTOBKM 00YYarOIIUXCsl K BHEAPCHUIO U
HOCJIEAYIOUIEMY UCII0JIb30BAHNUIO pOOOTOB B
IIPOMBILIEHHOM ITpou3BoACTBE. KonmmuecTBo ocent
poboTa MaHumyasTopa - uersipe. Ilepemenienne
MHCTPYMEHTA B IPOCTPAHCTBE 110 TPEM OCSM JIOJDKHO
YIPaBJIATHCS IAroBbIMU ABUraTesnsiMu. Hampsokenue
NUTaHUA IArOBBIX JABUTaTenel He 6omee 12 B.
CepBoaBHUraTesb YeTBEPTON OCHU T0JKEH
obecrieunBaTh MOBOPOT UHCTPYMEHTA. YTOJ
[IOBOPOTA MAHUITYJISITOPA HA OCHOBAHUU BOKPYT
BepTUKaIBbHOM ocu He MeHee 180 rpamxycos. s
OTIpeJIeNIEHUs TIOJIOKEHUSI MAaHUITYJIATOPA MTPU
IIOBOPOTE BOKPYT BEPTUKAIBHOMN OCH JOJKEH
HCIO0JIb30BAThCS SHKOAEP. YTOJ MOBOPOTA 33/HETO
ie4a MaHunyasaTopa He mesee 90 rpagycoB. Yron
MIOBOPOTA MEPEIHEr0 IIeya MaHUITYJIATOPa HE MEHee
100 rpagycoB. [y onpeneneHus moJI0KEHUS
3aJIHEr0 U MepeaHEero Mied MaHUIYISATOpa J0KEH
HCI0JIb30BAaThCS TUPOCKOIL. YTOJI MOBOPOTA IO
yeTBepTOoil ocu He meHee 180 rpagycos. JlomkHa
OBITH BO3MOKHOCTh OCHAILIEHUSI CMEHHBIMU
HacaJkamH (Harpumep, Aep)kaTesb KapaHaalla uin
(bromacrepa, MpUCOCKa C CEPBOJBUTATETIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPOUCTBO C
CEpBOJIBUTaTENIEM, YCTPOUCTBO JIs JIa3€PHOM
TPaBUPOBKHU WU YCTPOUCTBO 1j1st 3D-mieuarn).
MuHumanbHasi KOMIIEKTAI[Usl CMEHHBIMU
HacaJIKaMH: THEBMAaTHUYECKUI 3axBaT (IIPUCOCKA),
MeXaHWYeCKHl 3aXBaT, HAaca/AKa JIep>KaTeb JIs
KapaHjania/Mapkepa/pydyKku, HacaJlka Mepexo HUK
JUIS KPETUIEHHUSI COBMECTUMBIX KOHCTPYKTHUBHBIX
netaneil 1 KOHCTPYKIIMIA, HacaIKa JTa3epHon
IpaBUPOBKHU, Hacaaka 3D-neuatu (11 paboTsl ¢
miactukoM PLA ¢ quamerpom Hutu 1,75 Mm).
JlomxeH ObITh OCHAIIEH CEPBOIPUBOAOM IS
MTHEBMAaTHUYECKOTO U MEXaHUYECKOTO 3aXBaTOB,
ofecrevynBaroIM BpallleHHe 3aXBAYEHHOTO 00bEKTa
BO BpPEMsI IIEPEMEILEHUS, [IOBOPOT MEPEMEIIAEMOTO
00BEeKTa BOKPYT BEpTUKAIbHOM ocu. [lnis
oOecnieyeHns (PyHKIMOHUPOBAHUS ITHEBMAaTHUECKOTO
3axBarta J0JKEH ObITh OCHAILEH BCTPOEHHO! B
KOPITyC MaHMITyJIsiTOpa nomnoi. /lomkHa ObITh
BO3MO>KHOCTb IOJKITFOUYEHHUS JOTIOTHUTEIbHBIX
YCTPOMCTB (HapuMep, TPAaHCIIOPTEpa, peibca IS
nepeMeleHus podoTa, myJabTa YIpaBiIeHUs THIIA
JOKOWCTHUK, KaMepbl MAIIMHHOTO 3PEHHS,
ONTUYECKOTO JIaTUMKa, MOyl 6ECIIPOBOIHOTO
nocryna). PoboT-MaHUIYISATOp TOKEH
oOecrieunBaTh NepeMeIeHre Haca Ik B
IIPOCTPAHCTBE, AKTUBALIMIO HACAJKU, BO3MOXKHOCTh
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IIOJIyYEHUSI CUTHAJIOB OT KaMepbl U JaTUYHUKOB,
BO3MO>KHOCTb YIIPABJICHUSI IOMOJHUTEIIbHBIMU
ycTpoiicTBamu. Marepuail Kopiryca — altOMUHUMN.
Huamerp paboueii 30HbI (€3 yueTa HAaBECHOTO
WHCTPYMEHTA U YETBEPTOM ocu) He MeHee 350 MMm.
Nurepdeiic moaxmouenus — USB. JloimkeH nMeTh
BO3MOYHOCTb aBTOHOMHOM pabOThl U BHEILIHETO
ynpaBieHus. [[1s1 BHEIIHEro ynpasieHus J0JDKEH
OBITh IPEYCMOTPEH MYJbT, OJKIFOYAEMBbIH K
po6oTty no Bluetooth. Ynpassromuii KoHTposLIep
JIOJDKEH OBITH COBMECTHM €O cpenoi Arduino.
YpaBisiomuil KOHTPOJUIEP COBMECTUM CO CPEIOM
nporpamMmmupoBaHus Scratch u si3p1koM
nporpammupoBanus C. JloikeH obecrnieurnBaTh
MIOBOPOT IO MEPBBIM TPEM OCSAM B 3aJIaHHBIN yroJl U
Ha 3a/IaHHBIN yroJI, IOBOPOT 110 YE€TBEPTOM OCH Ha
3aJJaHHBIN yroJl, ABUKEHUE B KOOpAUHATH X, Y, Z,
NepeMelleHue Ha 3a/laHHOE PacCTOSHUE 110
KoopauHaTtam X, Y, Z, nepenady JaHHBIX O TEKYIIEM
MOJIOKEHHUH YIJIOB, Mepelavy JaHHBIX O TeKYIINX
KOOpJMHAaTaX MHCTpyMeHTa. J[oJKeH noiiepKuBaTh
MepeMelleHue B IeKapTOBBIX KOOPAWHATAX U yIilax
MOBOPOTA OCEM, C 3aIAHHON CKOPOCTHIO U
yCKOpeHHeM. THImbl nepeMenieHnil B J€KapTOBBIX
KOOpJIMHATaxX: ABM)KEHHE MO TPACKTOPHUH, IBUKEHHE
0 MPSMOM MEXIy ABYMSI TOUKaMH, NIEPETPhIrHBaHUE
13 TOYKH U TOUKY (TepeHoc o0bekTa). Kopmyc
JIOJDKEH OBITH B 3aIUIIICHHOM HCTIOJHEHHUE (Kiacca
He Hwke [P20).

OO6pazoBaTeabHBIN
Ha0op IS U3ydCHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUYECKUX
CHCTEM U
MaHUITYJISITHOHHBIX
po6oTOB

"O6pa3oBarenbHbIN HAOOP TOKEH OBITh
MpeHa3HayeH AJs U3y4eHHUs] pOOOTOTEXHUYECKUX
TEXHOJIOTHil, 0OCHOB MH(OPMALIMOHHBIX TEXHOJIOTHI U
TEXHOJIOI'MI MPOMBIIIEHHON aBTOMAaTU3alluH, a
TaK)K€ TEXHOJIOTMI IPOTOTUIIMPOBAHUS U
aJTMTUBHOTO MPOHU3BOACTBA. B coctaB Habopa
JIOJIKHBI BXOJIMTh KOMILUIEKTYIOLUE U YCTPOMCTBA,
obrnaiaroiue KOHCTPYKTUBHOM, anmnapaTHOM 1
IPOrPaMMHOI COBMECTUMOCTBIO IPYT € Apyrom. 1)
KoMnuiekT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METaJLIA
U TUTaCTUKA JUI1 COOPKU MOJIeIe MaHUITYISIIUOHHBIX
pOOOTOB C YrIIOBOI KHHEMATHKOM,
IJIOCKOTIApaJUICIbBHOM KMHEMaTukou, Delta -
KUHEMaTUKOH. 2) IHTeIeKTyallbHbII CepBOMO/TYIb
C UHTErPUPOBAHHOM CUCTEMOM YIpaBICHHUS - HE
MmeHee 7mT. CepBOMOAYIIb T0JKEH 001a/1aTh
WHTETrPUPOBAHHON CUCTEMOM yIpaBJICHMUS,
oOecneunBaroleil 0OpaTHYIO CBSI3b HJIM KOHTPOJIb
napameTpoB - MOJIOXKEHUE Bajla, CKOPOCTh BpalllEHUs,
Harpy3ka npHuBOJa, a TaKke oOecreynBaromeit
BO3MOYHOCTB IIOCJIE0BATENBHOTO TIOIKIIOYECHHUS
JPYT € APYrOM M YIPABIEHUS CEPBOMOAYIISIMU I10
[IOCJIEAOBATEILHOMY MOIYAYIIIIEKCHOMY
acMHXpOHHOMY uHTepdeiicy. 3) PoboToTexHnyeckuit
KOHTPOJUIEP, MPEICTABISIONINNA COO0H MOAYIIbHOE
YCTPOMCTBO, BKJIIOUAlOIIee B ce0sl OJTHOILIATHBII
MHUKPOKOMIBIOTEP AJIs1 BHITIOJTHEHHS CI0KHBIX
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BBIYMCIIUTENBHBIX ONepayi, nepudepuiiHbi
KOHTPOJUIEP JUIsl YIPaBIEHUS BHEIITHUMHU
yCTPOMCTBaMHU U IUIATY PaCIIUPEHUS IS

IO JKJIIOYEHUS BHEIIHUX yCTPOCTB. Monynu
POOOTOTEXHUYECKOTO KOHTPOJIEPA JOJKHBI
00nagaTh 0THOBPEMEHHOM KOHCTPYKTUBHOM,
anmapaTHOW U MPOrpaMMHOM COBMECTUMOCTBIO IPyT
¢ npyrom. Po6oTOTEXHMUECKUIT KOHTPOJIIEP JTODKECH
YIIOBJIETBOPATh TEXHUYECKUM XapaKTEPUCTHUKAM:
KOJI-BO Si7IEp BCTPOEHHOIO MUKPOKOMIIBIOTEPA - HE
MeHee 4, TakToBasi 4yacToTa sjpa - e menee 1,2 I'T,
00beM O3V - He menee 512 MO, Hanuuue
unrepdeiicos - SPI, 12C, 1-wire TTL, UART, PWM,
uudpoBbie - HE MeHee 16 LT 1 aHaJIoroBbI€ OPTHI -
HE MeHee & IIT JJIs MOAKII0YEHHUS BHEIIHUX
YCTPONCTB, BCTPOEHHBIN MUKpPOQOH, a Takke WiFi
niu Bluetooth s koMMyHHKaMK co BHEIIHUMU
ycrpoiictBamu. Po6oTOTEXHHUECKUH KOHTPOJLIED
JOJIKEH 00ecrieyBaTh BO3MOKHOCTD
MIPOrpaMMUPOBAHUS C TOMOUIBIO CPEJCTB SI3bIKOB
C/C++, Python u cBo601HO pacrpocTpaHseMon
cpensl Arduino IDE, a Takxke ynpaBieHUs: MOJEISIMUA
POOOTOTEXHUYECKUX CUCTEM C IIOMOIIBIO CPEIbI
ROS. 4) IIporpammupyeMblii KOHTPOJIIEP - HE MEHEE
lmur. [IporpaMMupyeMblii KOHTPOJUIEP TOJKEH
IIPECTABIATh COO0I BBIUMCINUTENIBHBIA MOIYIb,
obnagaronuM nu(GpoBEIMU TTOPTAMH - HE MEHEE § T
Y aHAJIOTOBBIMU MOPTaMHU - HE MeHee 16 T,
unrepdpericamu UART, 12C,SPI, TTL, a Taxxke
MOJTyJieM OecTipoBOIHOM cBs3M THa Bluetooth mmm
WiFi mist co3ganus anmapaTHO-IIPOrpaMMHBIX
pemeHuii u ""'yMHBIX/cMapT""-yCTPOUCTB st
paspaboTku pemenuit ""UuTEpHET Bemei"". 5)
[Inara pacmupenus IporpaMMHpyeMOro
KOHTpoJulepa — He MeHee lmt. [Inara pacimpenus
JI0JKHA 00ecreunBaTh BO3MOXKHOCTD IO JKITFOUSHHMS
YHHUBEPCAIBHOTO BBIYMCIUTEIBHOTO MOLYJIS K CETH
nocpenctBoM uHrepdeiica Ethernet. [Tnara
pacuIpeHust 10pKHa 001a1aTh TOPTaMu BBOJa-
BBIBOJIA JUIsl OIKITFOUEHHS LU(POBBIX U aHAJIOTOBBIX
ycrpoiictB — He MeHee 40 T, uarepdeiic SPI u
BO3MO>KHOCTBIO IIOJIKJIIOYECHMSI BHEILIHEN KapThl
namsTu. 6) Moysb TEXHUYECKOTO 3peHus,
IpeCTaBISIoMUN co00l ycTpoiicTBO Ha 6aze
BBIYHUCIIUTEIIEHOTO MUKPOKOHTPOJIEPA U
MHTETrPUPOBAHHOMN KaMephl, 00ecreunBaroliee
pacro3HaBaHHue IPOCTEHIINX N300pakeHU Ha
MO/JTyJI€ 32 CYET COOCTBEHHBIX BBIYUCIUTEIBHBIX
BO3MOJKHOCTEH - HE MeHee 1mT; Monaynb
TEXHUYECKOTO 3PEHUs 10JDKEH 00ecrieynBaTh
BO3MOYHOCTbh KOMMYHUKAIIUU C aHAJIOTUYHBIMU
MO/IyJISIMH ITOCPEACTBOM LIMHBI Ha 6aze
MOCIeI0BaTeIbHOTO HHTEp(deiica ¢ 1enbio
JAJIbHEHNIIEH TIepelayl pe3yabTaTOB U3MEPEHUI
IPYyIIbI MOAYJEN HAa YIPABISAIOLIEE BEIUNCIUTEIBHOE
YCTPOMCTBO, MOJAKIFOUEHHOE K JAaHHOW IINHE.




Motyib TEXHUYECKOTO 3PEHUS T0DKECH
obecrieynBaTh BO3MOYKHOCTh OCYIIIECTBIIATh
HACTPOUKY MOyl TEXHUYECKOTO 3PCHHUS -
HACTPOMKY 3KCIIO3ULINHU, OanaHca Oenoro,
[IBETOPA3HOCTHBIX COCTABJISIOIIUX, TUIOMIAAN
oOHapyXHBaeMOi 00JIaCTH U300paKEHUS,
OKpYIJIOCTH OOHAPYKUBAEMON 00JIaCTH
n300paKeHMsI, IOJIOKEHNE OOHAPYKIBACMBIX
obracTell OTHOCUTENIBHO ApYT Ipyra. Moayinb
TEXHUYECKOTO 3PEHUS I0JDKEH 00eCcTIeunBaTh
BO3MOJKHOCTh HaCTPOMKH Ha OJJHOBPEMEHHOE
obHapyxxeHue He MmeHee 10 pa3IMYHbIX OJUHOYHBIX
00BEKTOB B CEKTOpE 0030pa, JIN0O HE MeHee 5
COCTaBHBIX OOBEKTOB, COCTOSIINX U3 HE MeHee 3
Pa3IUYHBIX TpaQUUECKUX MPUMUTHBOB. MOIyITh
TEXHUYECKOTO 3PEHUS I0JDKEH 001anaTh
BcTpoeHHbIME uHTepdeiicamu — USB, UART, 1-wire
TTL, 12C, SPI ny1st KOMMyHHKAIIUKA CO BHEITHUMHU
MOAKIIIOYaeMbIMH ycTpoiicTBamu. 7) B cocTas
Habopa JIOJDKHBI BXOJIUTH IU(PPOBEIC
MH(POPMAIIMOHHOCEHCOPHBIE MOTYIIH,
MpeACTABIISIONTNE COO0M yCTPOICTBA Ha Oa3e
MPOrPaMMHPYEMOTO KOHTPOJUIEPA U H3MEPUTEITHHOTO
anemenTa. [{udpoBoit Moayns qomKeH 00Ia1aTh
BCTPOCHHBIM MHKPOKOHTPOJIUIEPOM (TaKTOBas
gacToTa - He MeHee 16 MI'11, muHa JaHHBIX — HE
Menee 8 KOaiiT), maTepdeiicamu yist OIKITIOUSHUS K
BHEIIIHUM YCTpOHCTBaM: IIU(POBbIE U aHATIOTOBHIE
nopThl, 1-wire TTL, pazsem tTuma RJ. Hudposoit
MOJYJIb JOJIKEH 00ecreynBaTh BO3MOKHOCTD
KOMMYHHKAIMH C aHAJOTMYHBIMH MOAYJISIMH
MOCPEACTBOM IIMHBI Ha 0a3e Mocie0BaTeIbHOTO
uHTepderica ¢ 1enblo JalbHEHIIeH nepenadn
pe3yNbTaTOB U3MEPEHUI TPYIIbI MOTyJIeH Ha
yIpaBJIsSIolIee BHIYUCIUTEIBHOE YCTPOUCTBO,
MOJKIIFOYEHHOE K JaHHOU muHe. B coctaB Habopa
JOJI’KHO BXOJIUTh: IIU(PPOBOI MOAYIIb TAKTOBOM
KHOIIKU — HE MeHee 31T, HudpoBoil MOTYIb
CBETO/IMO0/1a — HE MeHee 31T, HuppoBOi MOy
KOHIIEBOTO MpephIBaTENsl — HE MeHee 31T, HUPPOBOi
MOJyNb JaTYuKa [[BeTa — He MeHee 11T, udpoBoit
moayns RGB cBeronnona — ne menee 1mr. 8) B
COCTaB Habopa J0JKHBI BXOJIUTH dJIEMEHTHI AJIs
cOOpKHM BaKyyMHOTO 3axBaTa: BaKyyMHasi IPUCOCKa —
HE MeHee 11T, 2IeKTPOMAarHUTHBIN KJIanaH — He
MeHee 11T, BakyyMHbIH Hacoc — He MeHee 1mT. 9) B
COCTaB Habopa J0JKEH BXOJAUTh YUEOHBIN KOMIUIEKT,
BKITIOYAIONINH B ce0s1 yaeOHOe ocodue, Habop
OMOIMOTEK TPEXMEPHBIX PIIEMEHTOB IS
MPOTOTHITHPOBAHUS MOJIENIEH MaHUITYJISIIMOHHBIX
poOOTOB, a TaKKe MPOrpaMMHOE OOecTIeyeHue s
paboTsl ¢ Habopom. [Tporpammuoe obecrieueHue
JOJIKHO 00eCcreunBaTh TPEXMEPHYIO BU3yaITH3AIHIO
MOJIeNTH MaHUMYJIIIMOHHOTO Ppo0oTa (C YTIOBOMH,
MJI0CKOTapalljIeIbHOM U JIeNTbTa-KUHEMAaTHKOM) B
rporiecce paboThl, 00eCcTIeYnBaTh MOCTPOCHUE




IIPOCTPAHCTBEHHOMN TPAECKTOPUU JABHIKEHHUS
HCIIOJIHUTENBHOTO MEXaHNU3MA MAHUITYJISILIUOHHOTO
po0oTa, BO3MOKHOCTB 33aHuUs TIOCJIEA0BATEIBHOCTH
TOYEK JUIsl IPOXOKJIEHUS Yepe3 HUX
HCIIOJIHUTENBHOTO MEXaHU3MA MAHUITYJISIITUOHHOTO
po6oTa. [IporpamMmHOe oOecrieueHre TOHKHO
(YHKIIMOHUPOBATh, KaK B OTACILHOCTH B BHJIE CPEIbI
MO/JIETIUPOBaHUs, TaK U B PEKUME MOHUTOPHUHIA B
peaJIbHOM BPEMEHH IPH MOAKIIOUEHUN MOJIENH
MaHUIYJISITOpa MOCPEICTBOM POOOTOTEXHUUYECKOTO
KoHTposuiepa. [IporpaMMHoe obecrieueHre T0JIAKHO
obecrieunBaTh BO3MOXHOCTh IOCTPOEHUS I'pahuKOB
3a/IaHHBIX M TEKYIIUX 0000IICHHBIX KOOPIUHAT
MaHUIYISUOHHOTO po0oTa, rpadMKOB 3HAYEHU
CKOPOCTEH U yCKOpeHUsl, TpapKOB pacYETHBIX
3HaueHui Harpy3ku. [Iporpammuoe obecrieuenue
JOJI’KHO MO3BOJIATH 33J1aBaTh MOCIIEI0BATEIbHOCTh
NepeBUKEHU N MaHUITYJIITOpa MOCPEICTBOM Habopa
KOMaH/ B Oj0yHOrpaduueckom uHTEepdeiice.
Y4eOHoe nocolOue T0KHO coAepKaTh MaTepHabl 1O
pa3paboTKe TPEXMEPHBIX MOIeTIel MOOMIIBHBIX
pO0OOTOB, MAaHUTTYJIAIIMOHHBIX POOOTOB C
Pa3TUYHBIMU THITAMHA KHHEMATUKH (YTriIoBast
KMHEMAaTHKa, [JI0CKO-TIapajielbHasi KHHEMaTHKa,
nenpTa-kuHeMatnka, SCARA wnm peraaskaast
KuHeMmaTuka, miardgopma Ctroapra u T.11.),
HWHCTPYKIUHU N0 MPOEKTUPOBAHUIO pOOOTOB,
WHCTPYKIUU U METOUKHU OCYIECTBICHHUS
WHXEHEPHBIX PACYETOB MPH MPOESKTUPOBAHUU
(pacyeTbl Harpy3Ku 1 MOMEHTOB, pacueT MOUTHOCTH
MIPUBOJIOB, pacyeT MapaMeTpoB KUHEMATHUKH U T.I1.),
UHCTPYKIMH 10 pa3pabOTKe CUCTEM YIPaBICHUS U
IPOrpaMMHOTO 0OecTieueHUs sl yIIpaBIIeHUs
poOoTaMH, MHCTPYKIIMU U METOAMKH 10 pa3paboTKe
CUCTEM YIPABJIEHUS C 3JIEMEHTAMH HUCKYCCTBEHHOTO
MHTEJIJIEKTa ¥ MAIIMHHOTO 00yueHus."




