HNEPEYEHD

OBOPYAOBAHUA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHHUA U BOCITUTAHUA
(MH®PACTPYKTYPHBIH JIUCT) IJI51 CO3JIAHUSI MOBECITIEYEHUS ® YHKIITMOHUPOBAHUSI IEHTPOB
OBPA3OBAHUS ECTECTBEHHO-HAYUYHOM 1
TEXHOJIOTHMYECKOM HATIPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA30OBATEJBHBIX OPTAHU3AIIHAAX,

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX

KoaunuecTBO eqMHHIY

(o0meoOpa3zoBaTesibH KoanuectBo
No HaumeHnoBaHue K ble OpraHu3aNuu, He eIMHUILL
° paTKHe NPpUMepPHbIe TEXHHYeCKHEe XapaKTePUCTHKHI
odopynoBaHus SIBJISIIOIIIHECS (MaJIOKOMILIEKTHBIE
MAaJIOKOMILIEKTHBIMH) | 0011eo0pa3oBaTeJib
, €ll. H3M. HbI€OPraHU3alNHu),
el. U3M.
BA30BASI (OBA3ATEJIBHAS YACTD)
EcTrecTBeHHOHAYYHas] HANIPABJIEHHOCTH
ObecrnieunBaeT BBINOJIHEHKE J1a0OPAaTOPHBIX pabOT HA ypoKax Mo
OMOJIOTMU B OCHOBHOM IIKOJIE€ U MPOEKTHO-UCCIIE0BATENIBCKOM
TESITeTPHOCTH YUaAIIUXCSL.
Kommnekranus: becripoBoiHON MyIbTHIATYMK O OUOJIOTHH € 5-10
BCTPOCHHBIMH JaTYNKAMH:
JlaTunk BnaxxHoctu ¢ AuanazoHom usmepenus 0...100%
Lludposas naboparopust | JlaTuuk OCBEIIEHHOCTH C IUAITa30HOM U3MepeHHs He yxe deM ot 0 10
1. 1o OMONIOTUHU 180000 1k 3 mr. 2 wr.

(yueHnueckas)

HMatunk pH ¢ nnamnasonom n3mepenus He yxe yem ot 0 1o 14 pH
JlaTyuk TeMnepaTyphl ¢ JMarna3oHoM U3MepeHHst He yxe ueM oT -20 10
+140C

JlaTuuk TeMnepaTypbl OKpYyKarolel cpebl C IUara30HOM U3MEPEHUs
He yxe yeM oT -20 mo +40C

AKkceccyapsl:

3apsitHOE ycTpoiicTBO ¢ kaberem MiniUSB




USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoit 1abopaTopuu
[udposas Bumeokamepa ¢ METAJUIMYECKUM IITATUBOM, pa3pellieHue He
menee 0,3 Mmmkc

[TporpammHuoe obecrieueHne

Meroandeckue pekomeHaanuu He meree 30 pador

YnakoBka

Hanuuue pycckos3bI4HOTO caiiTa MOAIEPKKHY, HATNYUE BUIEOPOIIMKOB.

[udposas nmabopaTopus
0 XUMHHU (YdeHHUECcKast)

Ob6ecrieunBaeT BBIIOIHEHUE TA0OPATOPHBIX PAabOT 10 XUMHUU HA ypoKax
B OCHOBHOM IIKOJIE ¥ TPOEKTHO-UCCIIEA0BATEIIbCKOM JAESITEIIbHOCTH
yUaIIXCs.

Kommnekranus:

BbecripoBoiHOM MyIBTUAATYUK 110 XUMHUU C 3-MSI BCTPOSCHHBIMU
JTATYNKAMU:

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH
JlaT4MK 3JIEKTPOIPOBOIMMOCTH C TUANIa30HAMH U3MEPEHHS HE YKE YeM
oT 0 1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTynk TemmepaTyphl ¢ JHarna3oHoM H3MepeHust He yke ueM oT -20 10
+140C

OTaenbHbIe TaTYUKHU:

JlaT4yuK ONTUYECKON IIIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coeanauTensHBbIIM

3apsiiHOe yeTpoiicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 AKCILTyaTalluu HUPpoBoii 1aboparopuu
Habop nabopaTopHoii OCHaCTKH

[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He menee 40 padot

Hannune pyccKosi3pIMHOTO cailTa MOAAEPKKU

Hanuune Buageoposukos.

3 .

Hudposas naboparopust
1o ¢usuke
(yueHunueckas)

ObecrieuynBaeT BBITTOJIHEHUE SKCTIEPUMEHTOB 0 TeMaM Kypca (PU3UKH.
Komiiekramnus:

BbecripoBoHOM MyTBTUAATUUK 110 (PU3UKE C 6-F0 BCTPOCHHBIMU
JaTIYNKAMU:

3 mr.




[udposoii gaTyuk TemMmepaTypsl € IMara30HOM U3MEpPEHUs He Y)Ke YeM
ot -20 no 120C

[udpoBoii faTynK aOCOTFOTHOTO JABJICHHS C JUAMTA30HOM H3MEPECHUS
He yxe yeMm oT 0 1o 500 klla

JlaTyuk MarHUTHOTO TIOJIS C TMANIa30HOM M3MEpPEHUs He yke 4eM oT -80
o 80 mTn

JlaTuuk HanpsDKEHUs ¢ TMana3oHaMu U3MEPEHUs He YKe 4eM OT -2 J10
+2B; ot -5 mo +5B; o1 -10 10 +10B; ot -15 mo +15B

JlaTunk ToKa HE y>Ke 4em ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ MoKa3aTeNIMU He MeHee yeM: +2 g; +4 ¢; £8 g
OTtnenpHBIE yCTpOMCTBA:

USB ocimutorpad He MmeHee 2 kanaina, +/-10 B

Akceccyapsl:

Ka6ens USB coequHuTenLHBIN

3apsiHOE YCTPOMCTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp /115 POBEACHHUSI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 AKCILTyaTalluy HUPpoBoii 1aboparopuu
[IporpamMmMHoe obecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hannuue pycckosi3pIdHOTO caifTa MOAAEePKKU

Hannune Buaeopoankos.

Komnn

HTEepHOE 000pyA0BaHUE

Hoyt0yx

®opm-pakTop: HOYTOYK;

Pa3mep nuaronanu: vHe menee 15.6 qroiiMoB;

Paspemenue sxpana: Full HD, Quad HD wunu Ultra HD;

OOmwmit 00eM yCTaHOBIICHHOH OTIepaTHBHOM MaMsTH: HE MeHee 8
I'GaiiT;

MaxkcuManbHbIA OOIIHIH OIIEP>)KUBAEMBI 00BEM ONEpaTUBHON
MmaMsITH: He MeHee 16 I'0aiiT;

O0weMm SSD nakonurens: He menee 240 I'0aiiT;

becniporoHast cBsi3b: Wi-Fi;

KomnnuectBo BcTpoeHHbix B kopnyc noptoB USB: He menee 2, u3
KOTOphIX He MeHee 1 nomkHo O0bITh USB Bepcuu He Hinke 3.0;
Pazpemenne B30-kamepol, Mnmkcens: He meHee 0.3;

3 mr.

2 1IT.




Bcerpoennsiit MukpodoH;

KnaBuarypa c¢ packiagkoil 1 MapKUPOBKOH KJIaBHII
QWERTY/ULYKEH;

[Tognepxka cranmapToB 6ecrpoBoaHoi cBsi3zu: 802.11a/b/g/n/ac;
[TpousBoIUTENBHOCTH Mpolieccopa (3HaueHue mokasarens «CPU Mark»
o tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000 equnu;
Hanuuune manunynsaropa Mbllllb B KOMIUIEKTE: J13;

YcraHoBiieHHAsI OTIepallMOHHAsE CUCTEMA C TpadUIeCKUM
M0JIb30BAaTEIbCKUM UHTEP(hEHCcOoM, CBEICHHS O KOTOPOM BKIIFOUEHBI B
€IUHBIN pEeecTp POCCUIUCKHUX IIPOrpamMM JJIsl DJIEKTPOHHBIX
BBIYHCIUTENbHBIX MAIIMH U 0a3 TaHHBIX;

YcTaHOBIIEHHBIN MTaKeT 0(PUCHOTO MPOrPAaMMHOTO 0OecTIeueHMs,
COBMECTUMOI'O C YCTAaHOBJIEHHOM OIEpAallMOHHON CUCTEMOM, CBEIEHUS O
KOTOPOM BKJIIOUEHBI B €IMHBIA PEECTP POCCUMCKUX MPOTPAMM JIJIS
ANEKTPOHHBIX BBIYUCIUTENBHBIX MALIUH U 0a3 JaHHBIX.

MO®YV (mpunTep, ckaHep,

Tun ycrpoiictBa: MHOrodyHKIIMOHATBHOE yCTpoiicTBO (MDY);
[IBeTHOCTH MeuaTh: yepHO-Oenas;

Texnonorus nevaru: anekrporpaduueckas (JlazepHasi, CBETOAHOIHAS);
®opmar neyatu: He MeHee A4;

1 mrr.

1 .

KOIUD) . .
Tun ckanupoBaHUS: MPOTSHKHBIN/TUTAHIIETHBIN;
BosmokHOCTh ckaHupoBaHus B popMarax: He MeHee A4,
Cnoco0 noxgxmrouenus: LAN, Wi-Fi, USB
JOIMOJIHUTEJBbHOE OBOPYJ1OBAHUE
EcTrecTBeHHOHAay4YHasl HANIPABJIEHHOCTH
ObecrnieunBaeT BBINOJIHEHKE JJA0OPAaTOPHBIX pabOT HA ypOKax Mo
OHMOJIOTUH B OCHOBHOM IIKOJIE ¥ IPOEKTHO-UCCIIEIOBATEIHLCKOMN
NEATETEHOCTH YYIaIUXCsl.
Kommnekranus: becipoBoiHON MyIbTUIATYHUK 10 OMOIOTHH C 5-10
[udposas nabopaTopus
BCTPOCHHBIMH JTATYHKAMH:
1. 1o OMOJIOTUH o 1 . 1 .
JlaTunk BnaxHOCTH ¢ Auana3zonom m3mepenus 0...100%
(yueHunueckas)

JIaT4uK OCBEIICHHOCTH C TMAIa30HOM U3MepeHus He yxe ueM ot 0 10
180000 5k

Hatuuk pH ¢ nnanazonom nu3mepenus He yxe uem ot 0 o 14 pH
JlaTyuk TemnepaTyphl ¢ JUana3oHoM H3MepeHust He yke ueM oT -20 1o



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

+140C

JlaTuuk TeMnepaTypbl OKpYXKarollei cpesibl ¢ AMana3oHoM H3MEPEHUS
He yxe ueM ot -20 1o +40C

AKceccyaphl:

3apsimHOE yCTpOcTBO ¢ Kabemem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KcILTyaTanuu udpoBoii madbopatopun
udposas Buneokamepa ¢ METAJUIMYECKUM HITATUBOM, pa3pelieHue He
menee 0,3 Mnukc

[IporpamMmmMHoOe obecrieueHue

Metoanueckue pekomenaanuu He menee 30 pador

YnakoBka

Hannuue pycckosi3piuHOTO caifTa Mo AePKKU, HATUIHE BUICOPOIIUKOB.

Hudposas maboparopust
0 XUMHHU (YdEeHUUECKast)

Ob6ecrieynBaeT BBIIOIHEHUE TA0OPATOPHBIX PabOT 10 XUMUH HA ypoKax
B OCHOBHOM IIKOJI€ U TPOEKTHO-UCCIIE0BATENbCKOM NEATEIIbHOCTH
YYaIuXCs.

Komruiekramnus:

BecripoBoHOM MyJTBTHAATYNK 10 XUMHUU C 3-MST BCTPOCHHBIMU
JTaTYNKAMHU:

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe 4yem ot 0 1o 14 pH
JlaTuuK AJIEeKTPOMPOBOIUMOCTH C TUANIa30HAMH U3MEPEHUS HE yKe YeM
oT 0 1o 200 MkCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMmepaTypsl ¢ JUana3oHOM H3MEpeHus He yxe yeM oT -20 1o
+140C

OTtnenpHBIE JATYUKH:

JlaTunk onTHYecKOM MIOTHOCTH 525 HM

Axceccyapbl:

Kabens USB coenuHuTEILHBIN

3apsigHOE yeTpoiicTBO ¢ KaberneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 0 AKCILTyaTaIiuu M@ poBoii 1adboparopuu
Ha6op nabopaTopHoii ocHaCcCTKH

[IporpammHoe obecrieueHue

MeTtoaudeckue pekoMenaanuu He menee 40 pador

Hanuuue pycckosi3pI4HOTO caiTa noAIEPKKU

1 mT.

1 mT.




Hannuue BUACOPOJINKOB.

[udposas nadopaTopus
1o ¢pusnKe
(yueHuueckas)

OObecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB MO TeMaM Kypca (pH3UKH.
Komruiekranus:

BecnipoBogHON MyIBTUAATYHMK O (PU3UKE C 6-10 BCTPOCHHBIMH
JaTYNKAMU:

[udpoBoii AaATYMK TEMIIEPATYPhI C TMATA30HOM U3MEPEHUs HE yXKE YeM
ot -20 no 120C

[udpoBoii faTynK aOCOTIOTHOTO JABJICHHS C JUAMA30HOM H3MEPECHUS
He yxe yeM oT 0 7o 500 klla

JlaTyuk MarHUTHOTO TIOJIS C TMANIa30HOM U3MEpPEHUS He yke 4eM oT -80
o 80 mTn

JlaTuuk HanpsDKEHUS ¢ TMana3oHaMu H3MEPEHUS He YKe 4eM OT -2 J10
+2B; ot -5 no +5B; o1 -10 1o +10B; ot -15 mo +15B

JlaTunk ToKa HE yxKe 4em ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ moKa3aTesIsIMU He MeHee yeM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTpOMCTBA:

USB ocmumnorpad e menee 2 kanana, +/-10 B

AKceccyapsl:

Ka6ens USB coeanauTensHBbIIM

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp /U151 IPOBEACHHMSI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 0 AKCILTyaTaliuu HUQpoBoii 1adboparopuu
[IporpamMmmMHoe obecrieueHue

Meroauueckue pekomeraaruu (40 padot)

Hannune pyccKosI3pIYHOTO cailTa MOIIEPHKKHU

Hannuue BuACOpOINKOB.

1 .

1 mIT.

Hudposas naboparopus
1o (U3HOJIOTUH
(mpohuIbHBIN YPOBEHB)

ObecnieunBaeT NpoOBEICHUE UCCIIEAOBAHMS 1O (PYHKIIMOHUPOBAHUIO
yesoBedeckoro oprannsma. Kommiekramnus: becipoBogHoi
MYJIbTHJIATUYUK N0 (PU3UOJIOTHH € 5-10 BCTPOCHHBIMU JIaTYNKAMHU:
Hatunk aprepuansHoro gasiaeHus (0...250 MM pT. CT.)

JlaTyMk mynbsca ¢ AMana3oHoM u3Mmepenus He yxe uyem ot 30 go 200
ya/MuH

JlaTyuk TemmnepaTyphl Tejla ¢ JUarna3oHOM U3MEPEHHs He yXKe YeM OT
+25 o +40C

1 mrr.

1 .




JlaTuuk 4acTOTHI AbIXaHUSI C AUANa30HOM U3MEpeHus He yxe yeM oT 0
110 100 uuxiioB/MuH

JlaTuuk yckopeHus C nmokasartensiMu £2 g; +4 g; +8 g

OtnenbHbIC YCTPOMCTBA:

Hatunk OKI ¢ nuanazonom usmepenus He yxe uem ot -300 go +300
MB)

JlaTuuk cumomep ¢ nuarna3zoHoM u3Mepenus He yxe dem ot 0 1o 40 H
JlaTuuk OCBEIIEHHOCTH C JUarna3oHoM U3MepeHus He yxke ueM oT 0 1o
180000 nx

Akceccyapsl:

Ka6ens USB coennuuTenbHBII

3apsiaHoe yerpoicTBo ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 110 SKCILTyaTaliuu HUPpoBoii 1aboparopuu
[IporpamMmmMHoe obecrieueHue

Meroandeckue pekomeHaanuu He meree 20 padbor

Hannune pyccKosI3pI4HOTO cailTa NOAAECPKKU

Hannune Buaeopoamkos.

[udposas nabopaTopus
10 SKOJIOTHH

ObecnieunBaeT MPOBEACHNUE YUEOHOTO HKOJIOTMUYECKOTO MOHUTOPUHTA
WHCTPYMEHTAIbHBIMU MeToAamMu. Habop nmpuMeHsieTcst pu H3y4eHUH
9KOJIOTMH, OMOJIOTHH, XUMUHU, TeoTpaduu U MPUPOJIOBEIACHHUS, a TAKXKE
JUTSI MTHAWBUYaTbHBIX UCCIEI0OBAHUS U TPOCKTHOM IEATETbHOCTH
WKoIbHUKOB. Komruiekranus: becnpoBoAHONW MyIbTHUAATUHK 110
9KOJIOTUYECKOMY MOHUTOPHUHTY C 8-F0 BCTPOCHHBIMU JTATYMKAMH:
JlaT4MK HUTPaAT-UOHOB

JlaT4MK XJTOpUI-HOHOB

Hatunk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH
JaTunk BnaxxHoCTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C IUANa30HOM U3MepeHus He yxke ueM oT 0 110
180000 nx

JlaTuuk TeMmepaTypsl ¢ JUana3oHoOM H3MEpeHus He yxe 4yeM oT -20 1o
+140C

JlaT4MK 3JIEKTPONPOBOAUMOCTH C IMANIa30HAMHU U3MEPEHUS HE YXKE UEM
ot 0 1o 200 mxCwm; ot 0 70 2000 MxCwm; ot 0 1o 20000 MKCM

JlaTunk TemnepaTypsl OKpY>KaroIIel Cpelbl C Uana30HOM U3MEPEHHUs

1 mrr.




He yxke uyeM ot -20 o +50C

OtnenpHBbIE JATYUKU U MYJIBTUIATYUKH:

Jatuuk 3ByKa ¢ QyHKIIMEH HHTETPUPOBAHUS C TNATIA30HOM U3MEPEHHUS
gacToT He MeHee yeM oT 50 ' go 8 kI

JlaT4uK BIQXKHOCTH TIOYBHI C AMANIA30HOM M3MEpPEHHs He Yke ueM oT 0
1o 50%

JlaT4rK OKKCH yTIIepoJia C Auarna3oHoM u3MepeHus He yxe ueM oT 0 1o
1000 ppm

MynbTUAATYUK OMTHYECKON IIIOTHOCTH U MYTHOCTH CO BCTPOSHHBIMU
JTaTYNKAMU:

Hatuuk ontuueckoil mnotHocTH 470 HM ¢ quana3zoHoM uzMepeHus ot 0
no2D

JlaTauk ONTHYECKOH MIIOTHOCTH 525 HM ¢ uana3oHoM u3mepenus ot 0
no2D

Hatuuk ontrueckoi mmotHocTH 630 HM ¢ auana3zoHom u3mepenus ot 0
no2D

JlaTuuk MyTHOCTH pacTBOPOB C JuanazoHoM u3mepenus ot 0 qo 200
NTU

AKceccyapsl:

Kabenp USB coenuanTenbHbIH (2 10IT.)

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepikeHb Ui 3aKpeTyIeHHs] JaTYUKOB B IITATHBE

KpaTkoe pykoBOJCTBO 10 AKCILTyaTaluy HUPpoBoii 1adboparopuu
ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He Mmeree 20 paboT

YnakoBka

Hannuune pycckosi3pIdHOTO caifTa MOACPKKH, HATUIHE BUIECOPOIUKOB.

Muxkpockorn 1uppoBoit

Tun mukpockomna: 61oorn4ecKuit

Hacanka MEKpOCKOIIa: MOHOKYJISIpHAS
Haznauenue: nabopaTopHbIit

Meton uccienoBaHus: CBETIO0E MOJIe
Marepuan ONTUKH: ONITHYECKOE CTEKIIO
YBenmyenne MUKpocKkorna, kpat: 64 — 1280
Oxymsiper: WF16X

1 mrr.




O0bexTuBb: 4X, 10X, 40xs (MOANPYKMHEHHBIN )
PeBonbBepHas royioBka: Ha 3 00bEKTHBA

Tun noACBETKU: 3epKajio UIN CBETOIUO]]
PacmonosxeHne mojacBeTKH: BEPXHSSI M HIDKHSIS
Marepuain kopryca: MeTail

[IpenmeTtHsliil cTosnk, MM: 90

Hcrounuk nuranus: 220 B/50 I'n

Yucno Meranukceneii: 1

Ha6op OI'D o xumun

B nHabop BxozasT Beckl 1abopatopHble snekTpoHHble 200 I, ciupToBKa
nabopaTopHas, BOpOHKA KOHHUYECKAs, MAI0YKa CTEKIISTHHAS, TPOOHpKa
I1X-14 (10 mTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2
MITYKH ), TAJTAHAP U3MEPUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON
KPBILIKOMH), INTaTUB AJ1s TpoOupoK Ha 10 rHé3n, 3axuM NpoOUPOUHBIH,
nnaresb-jioxeuka (3 mryku), Habop (GIaKOHOB JUIsl XpaHEHUS
pacTBOPOB H peakTHBOB (00BeM (makoHa 100 M1 - 5 KOMIUIEKTOB 110 6
mTYyK, 00beM Quakona 30 mi - 10 KOMITJIEKTOB 1O 6 MITYK), WJIXHAP
u3MepuTenbHbIi ¢ HocukoM 1-500 (2 mryku), crakad Beicokuit 500 M
(3 mrryku), HabOp epIneit A MBIThS MTOCY/IBI (€PIT JIT MBIThS
MPOOUPOK - 3 IITYKH, €pII JUI MBIThS KOJIO - 3 IITYKM), XayaT Oeblii
x/06 (2 WTYyKH), HepyaTKu pe3MHOBbIE XUMUYECKHE CTOMKHUE (2 ITYKH),
OYKH 3aIIuTHBIE, GuiabTpsl OymaxkHsie (100 mTyK), roprouee ams
crimptoBok (0,33 7).

B cocraB Habop BXOJSAT peakTHBBI: AIFOMUHUI, KeJe30, COIsIHas
KHCJIOTa, METHJIOpaHX, peHoN(TarenH, aMMHUaK, IEPOKCUT BOJOPO/Ia,
HUTpAT cepedpa U Ipyrue; B o01Iei CI0KHOCTH - 44 pa3IuYHbIX
BEIIECTB, UCMOJIB3YEMBIX JIJISI COCTABICHUS KOMIUIEKTOB PEaKTHBOB IIPH
MIPOBE/ICHUH SK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB I10 KypCY IIKOIbHOMN
XVMUH.

1 mT.

1 .

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUU

B cocrtaB Bxoasrt:

Cencop Tun 1 He menee | mT., obecrednBaeT BO3MOXKHOCTh
PETHCTpAIMH CUTHAJIA SJIEKTPUICCKONH aKTHBHOCTH MBIIIII]
(anexTpoMuorpammsel, IMI'). Peructpariust 10KHA OCYIECTBISIETCS
HEWHBA3MBHO, CYXHMH JJICKTpoAaMH. JI0KHA UMEThCS BO3MOXKHOCTh
KpEIUICHHS K PyKe YeJIOBEKa, YTO JIOJKHO JIaBaTh BO3MOKHOCTh
PETUCTPUPOBATH SIEKTPHUECKYIO aKTUBHOCTH MBIIIIIEI B 00J1aCTH, HAJT

1 mrr.
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KOTOpO#1 pacnionaraercst KpemieHue. [Ipu HanpsyKeHUH MBIIIIBI T0JKHA
ObITH O0OecrieueHa BO3MOKHOCTh HAOIIOACHUSI TyYHOCTH CUrHauIa (T.e.
npucyrctue OMI), mpu pacciiabieHny MBILIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1 mT., o0ecrieynBaeT BO3MOKHOCTh
peructpanuu curaana gororuieruamorpammel (PI1IN) ontudeckum
IyTeM, 3a CUET U3MEHEHHUS OTPAKEHHOT'O OT KPOBEHOCHBIX COCY/IOB
cBeTa, 00bEM KOTOPBIX U3MEHSIETCS 0]1 BO3/IEUCTBUEM MYJICOBOM
BOJIHBI. CEeHCOp IOJIKEH OBITh 00eCIeYeH BO3MOKHOCTBIO KPEIUICHUS K
MOAYIICYKE TabIla YeTOBEKa.

Cencop Tun 3 He menee | mrT., obecreynBaeT BO3MOXHOCTh
peructpauuu curaaina snexkrpoxkapauorpamMmsl (OKI') He MHBa3UBHBIM
cniocooom, peructpamu I, Il u 1l oTBeneHui.

Cencop Tun 4 e meree | mr. oGecriednBaeT BO3MOKHOCTD:
perucTpaluy CurHaia KokHo-rajabBanndeckoi peakiuu (KI'P),
perucTpanusi KOTOPOTro OCYIIECTBIISETCS HA TOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TETy YeJIOBEeKa C MOMOIIBIO0 CYXUX JEKTPOIOB.
Cencop Tun 5 ne menee 1 mT., o0ecrneynBaeT BO3MOKHOCTB!
pEerucTpaly CUTHANA dJIEKTPUUECKOi akTuBHOCTH Mo3ra (O31) ¢
MTOMOIIBIO CYXUX HEHHBA3UBHBIX JICKTPOIOB; PETHCTPAIIHH
ANEKTPUYECKON aKTUBHOCTH Pa3HbBIX JI0JIEH MO3ra.

Cencop Tun 6 ne menee 1 mT., o0ecrneynBaeT BO3MOKHOCTB:
perucTpaluy Curuana Konedanus rpyaHon kietku (CeHcop AbIXaHUA);
OTIpe/ICTICHUS YaCTOTHI JIBIXaHUS.

YcTpoiicTBo 1uist cOopa TaHHBIX OT CEHCOPOB M MepeIayu Ha
MePCOHAIILHBIA KOMITBIOTEP 00€CTIeUnBAET BO3MOXKHOCTh cOOpa JaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY CEHCOPOB U OTMPABKY MOTYUYEHHBIX JaHHBIX
Ha [IK. [Togkmrouenue nentpaibHoro Moy k [IK momkHO
OCYILIECTBIATHCS ¢ ToMotsio USB-kabens. YcrpoiicTBo 1iist coopa
JTAHHBIX JTOJDKHO UMETh TaTbBaHUIECKYIO U30JIsIIHio OT 11K,
o0ecrnevnBaTh BO3MOKHOCTh OJTHOBPEMEHHOTO MOIKIIOYSHHSI BILUIOThH JI0
4 cencopoB. Kaxplit u3 Bxog0B YcTpoiicTBa ajs cOopa JaHHBIX
JOJKHO MUMETh TaJIbBAHHMUYECKYIO H30JIALINI0 (00ecrieueHre
MEXKaHAJIbHOU TaJIbBAHUYIECKOM H30IisIIIiH ). [logKmoueHne CeHCOpOB K
YcTpolicTByY asist cOopa JaHHBIX OCYIIECTBIISIETCS C IOMOIIBIO
CHeHaTu3upOBaHHbIX pazbeMoB Tuna LEMO, ob6ecrieunBaronux




MPaBHWJIBHOCTH MOAKIIOUEHHUS Pa3beMa U CHUKAIOIINX PUCK CIy4ailHOro
KacaHHUs pa3beMOB TOKOMPOBOISAIINX YacTeH, a TAKKe
00eCTIeYNBAIONINX 3aAUIUTY OT HECAHKIIMOHUPOBAHHOTO MOJIKIIOYEHUS K
MIPOU3BOJILHBIM YCTPOMCTBAM.

Mopynb «Knonka» He meHee 1 mT., o0ecriedyrBaeT BO3MOKHOCTb:
pa3MeTKH PerucTpupyeMbIx curHaioB. KonmndyecTBo pa3meuaeMbix
COCTOSIHMH CUTHAJIa JOJDKHO OBITH HE MEHee 3-X pa3IMYHbIX KaTeropui.
Y CTpoiCTBO U1l perucTpaly apTepuaibHOro AaBlieHUs He MeHee |
IIT.

MeTtoauueckoe mocobue, KOTopoe AOHKHO cojiepxkaTh He MeHee 30
1a00PATOPHBIX/MPAKTUIECKUX/ IEMOHCTPAITMOHHBIX PaboT.

Texnoaornueckas HaNnpaBJI€HHOCTH

OO6pa3zoBaTeabHBII
KOHCTPYKTOP JIJIst

9. NpPaKTUKU OJIOYHOTO
IPOTPaMMHUPOBAHUS C
KOMILJIEKTOM JIATYUKOB

Pob6oTrorexunueckuii Habop MpeaHa3HAYEH IS U3YYEHUS] OCHOB
POOOTOTEXHUKH, JETANICH, Y3JI0B M MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOICTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop no3Bosser npoBoUTh 3KCIEPUMEHTHI IO IIpeIMeETy (hU3HKa,
CO3/1aBaTh U MPOrPaMMHUPOBATH COOMPAEMbIE MOJIENH, U3 KOMIIOHEHTOB,
BXO/JISIIIUX B €T0 COCTaB, paboune MOAeTH MOOMIIBHBIX M CTAIIHOHAPHBIX
POOOTOTEXHUUYECKUX YCTPOIMCTB C aBTOMATU3UPOBAHHBIM YIIPaBICHUEM,
B TOM YHCJIEe Ha KOJIECHOM U TYCEHUYHOM X0y, a TAaKXKe KOHCTPYKIIUH,
OCHOBAHHBIX Ha UCIIOJIb30BAHUU PA3IMYHBIX BUAOB Miepeaad (B TOM
YHCIIe YePBAYHBIX M 3y0UaThIX ) a TAK)KE pbIYaroB. BcTpoeHHBIE
6ecnipoBoaHbie ceTeBbie pemieHus (Wi-Fi u Bluetooth), Bo3MoxHOCTB
uHTerpanuu ¢ 6ecratHeiM o01aunbM 10, obecrieunBaroT
BO3MOYXHOCTh MPAKTUUYECKOTO U3yUeHUSI TEXHOJIIOTUI HHTEpHETa Bellen
¥ OCHOB UCKYCCTBEHHOTO MHTEIUIEKTa. OOecneunBaeTcsi BO3MOKHOCTh
00BETMHEHNS HECKOJIBKIX POOOTOB, COOpAaHHBIX M3 MOJOOHBIX HAOOPOB,
B TPYIIIBI C CETEBBIM B3anMoieicTBreM. [IpexycmoTpeHa
OMIIMOHATbHAS BO3MOKHOCTh PACIINPEHUs JOMOJIHUTETHbHBIMU
KOMITOHCHTaMH (HE BXOJISIIUMU B CTAHJAPTHYIO KOMIUICKTAIIHIO),
MO3BOJISIFOIIMMHU U3Y4aTh TEXHUUECKOE 3PEHUE U TIPOMBIIUICHHYIO
poboroTexnuky. [IpegycMoTpeHa BO3MOXKHOCTh pabOThl Habopa ¢
JIOTIOTHUTEIBHBIMU O0TAYHBIMU CEPBHCAMU.
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IIpenycMOTpeHbl MUHUMYM J1Ba IPOTPAMMUPYEMBIX KOHTPOJLIEPA B
IUTACTUKOBBIX KOPITycax, MO3BOJISIOIIMX OAHOBPEMEHHO CO31aBaTh 2
BapHaHTa pOOOTOB PA3IMYHOTO HA3HAYECHUS, UMEIOIINUX BO3MOKHOCTh
paloThI KaK B IOTOKOBOM PEXHME, TAK U aBTOHOMHO; I103BOJISIOLINX
peanu3oBaTh 00y4eHHE IPOTPAMMHUPOBAHUIO B HECKOJIBKHUX Cpeiax
pa3pabOTKH Ha Pa3IMYHBIX SA3bIKaxX (K mpuMepy, B cpeaax Mblock,
Arduino IDE, na s3sikax Scratch, C, Python, micro Python).

Kak MUHUMYM OIMH U3 KOHTPOJIEPOB UMEET BCTPOECHHYIO
OTIepaITMOHHYIO cucTeMy, BctpoeHHble Wi-Fi u Bluetooth, mopt mst
MOJIKJIFOYEHUS 110CIIe10BATEIbHO COSIUHAEMBIX BHEIIIHUX YCTPOHCTB
(ae menee 20 0JHOBPEMEHHO IMOIKIIFOYaEMbIX YCTPOMCTB).

Kak MUHUMYM OIMH U3 KOHTPOJIEPOB UMEET BO3MOXKHOCTh
OJTHOBPEMEHHOM 3aITUCH HE MeHee 8 porpamMm, ¢ BO3MOKHOCTBIO
NEPEKIIOYEHUS MEKAY HUMHU.

Kak MUHMMYM OIMH M3 KOHTPOJUIEPOB UMEET ITOJIHOUBETHBIA JUCILIEH
(IPS), mo3BossiOLIMIA BEIBOAUTE JAHHBIE C TATYUKOB B BUJIE TaOJIUI U
rpauKoB, a TaKXKe CO3aBaTh BCTPOCHHbIE B KOHTPOJIJIEP BUJCOUTPHI.
KonnyecTBo ceHCOPOB U MCIIOTHUTEIBHBIX YCTPOHCTB, BCTPOCHHBIX B
OJIMH U3 KOHTPOJIJIEPOB, - HE MeHee 10 mT.

OO1m1ee konnu4yecTBO 1eMEeHTOB B Habope He MeHee 400 mIT., B TOM
qyclie MOJKII0YaeMble MOTYJIH:

- Bluetooth moysb,

- IBOMHOM MaTYNK JTUHUMH,

- YIBTPa3BYKOBOW AATYMK PACCTOSIHUA,

- TaTYMK IIBETA,

- TATYUK KaCaHUs SJIEKTPOMEXaHUUECKU,

- IR Mmonynb,

- MOTOp IIOCTOSTHHOT'O TOKa € PEIyKTOPOM — HE MEHee 2 IIT.,

- CEpBONPHUBO/I,

- IyJbT JUCTAHIIMOHHOTO ynpasienus IR.

Habop nomxkeH ObITh YKOMIUIEKTOBAH aKKyMYJISTOPHBIMU OaTapesiMHy.
ITporpammHuoe oOecrieueHue, UCTIONb3yeMOe JUIsl TPOrPaMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJIENIEH U YCTPONCTB, TOJIKHO OBITH
JOCTYITHO 151 O€CIUIaTHOTO CKaunBaHUs U3 ceTH HTepHeT u
MIOCJIEAYIOLETO UCTIOIb30BaHUS.




10.

OG6pa3zoBaTeabHbIN HA0OP
110 MEXaHUKE,
MEXaTPOHUKE U
pPOOOTOTEXHUKE

"HaGop noypkeH ObITh MpeAHa3HAYCH IS TPOBEICHUST yIEOHBIX
3aHATUN MO0 U3YYEHHUIO OCHOB MEXATPOHUKU U POOOTOTEXHHKH,
MPAKTUYECKOTO IPUMEHEHHUS 0a30BbIX 3JIEMEHTOB JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TaK)Ke HauboJiee pacpOCTPaHEHHOI 3JIeMEHTHOMN
0a3bl 1 OCHOBHBIX TEXHUYECKUX PEIICHUH, TPUMEHSIEMbIX IPU
MIPOEKTUPOBAHUU U IPOTOTUIIUPOBAHUM PA3JIMUHBIX HHKEHEPHBIX,
KMOEPHETUUYECKUX U BCTPAUBAEMbIX CUCTEM.

B coctaB Habopa 0MKHBI BXOJIUTh KOMIUIEKTYIOIINE U yCTPOUCTBA,
o0JafaroIme KOHCTPYKTHBHOM, SJIEKTPHYECKOM, anmapaTHol U
MIPOrpaMMHON COBMECTUMOCTBIO IPYT C IPYTOM.

B cocraB Habopa 10KEH BXOAUTH KOMITJIEKT KOHCTPYKTUBHBIX
AJIEMEHTOB M3 MeTaJlia Jisi COOPKH MakeTa MaHUMYJISIIHOHHOTO poboTa
1 KOMIUIEKT METaNINYECKUX KOHCTPYKTUBHBIX JIEMEHTOB /1151 COOpKU
MakeTa MOOMIBHOTO podoTa.

B cocraB Habopa JOHKHBI BXOJUTH TPUBOAA PA3ITUIHOTO TUIIA: MOTOPEI
C UHTEIPUPOBAHHBIM WA BHEIIHUM JITaTYUKOM IOJIOKEHUSI — HE MEHEE
21T, CepBONPUBOJ OOJIBLION — HE MeHee 41T, CEpBONPUBO/I MaJIbIN —
HE MEHee 21IT, IPUBOJ ¢ BO3MOKHOCTBIO YIIPABJICHUS B IIarOBOM
pexuMe — He MEHee 211T.

B cocTtaB Habopa AOIKHBI BXOAUTH 3JIEMEHTHI 1711 COOPKH BaKyyMHOT'O
3axBara: BaKyyMHasl IPUCOCKA — HE MeHee 11T, 3JIEKTpOMarHuTHBIN
KJIallaH — He MeHee | 11T, BaKyyMHBIM Hacoc — HE MeHee 1 1T.

B cocraB HaOopa moKHA BXOAUTH DJIEMEHTHAst 0a3a st
MPOTOTUIMPOBAHUS: TJIaTa JUIs OeCraeuHOro MPOTOTUITMPOBAHNS,
KOMIUIEKT MPOBOJIOB PA3IMYHOIO THIA U JJIUHBI, KOMIUIEKT PE3UCTOPOB,
KOMIUIEKT CBETOAMO0B, CEMUCETMEHTHBIN NHAUKATOP, auctuien KK-
THUIIa, KHOTIKK — HE MEHee SIIT, MOTeHIIMOMETPhI — HEe MeHee 31T,
MH(PaKpaCHbII TaTUUK - HE MEHee 31T, yIbTPa3ByKOBOH JIaTUUK - HE
MeHee 31T, JaTYUK TeMIEpaTyphl - He MeHee 11T, JaTYuK
OCBEIIEHHOCTH - He MeHee 11T, moaynb Bluetooth — He menee 11,
moxayie MK-npremnrka — He menee 1mt, moayns MK-niepenarunka B
BH/JIE KHOTIOYHOT'O IyJIbTa YIIPABJIEHUS — | IT, aKKyMYJISITOp — HE MEHEE
lr, 3apsAHOE yCTPOMCTBO — HE MeHee 1 1mT.

B coctaB Habopa 0KeH BXOAUTh MYJIbTUAATUUK JUISI U3MEPEHUS
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TEMIIEPATyphI U BIIAXKHOCTU OKPY>KaIOIlel cpeapl — He MeHee 11T.
MynpTUAATYUK JOHKEH 00J1a/1aTh BCTPOCHHBIM MHUKPOKOHTPOJIIEPOM
(TakToBas yactorta - He MeHee 16 MI'11, mrHa JaHHBIX — HE MeHee 8
K6aiit), maTepdericamu 11 MOAKIIOYEHUS K BHEIIIHUM YCTPOHCTBAM:
U QPOBBIC M aHAJIOTOBBIC MOPTHI, 1-Wire TTL, pazbem Tumna RJ.

B cocraB Habopa 10KeH BXOJIUTh KOMIUIEKT YHUBEPCAIbHBIX
BBIUUCIIUTENILHBIX MOJYJICH, TPEACTABIAIOMNX cO00i 6a30BYyIO MIaTy,
IIaTy paclIMpEeHus AJisi CETEeBOr0 B3aUMOJICHCTBUS U IJIaTy
ITOAKJIIOUEHUS CUIIOBOM HArpy3Ku. Bxozasiye B KOMIUIEKT yCTPONCTBA
JOJKHBI 00J1a/1aTh OJTHOBPEMEHHOM KOHCTPYKTUBHOM, SJIEKTPHUUECKOH,
anmnapaTHOW U MIPOrpaMMHOM COBMECTUMOCTBIO APYT C IPYTOM.
bazoBas nmnata yHUBEpCaIbHOTO BBIYUCIUTEIBHOTO MOTYJIS AODKHA
NPEACTABIATH CO00I MPOrpaMMHUpyeMbIii KOHTpoILIep B cpene Arduino
IDE i aHamoruYHBIX CBOOOJHO pacipoCTpaHsIEeMbIX cpeaax
pa3paboTku. bazoBas muara gomkHa 0071a1aTh BCTPOCHHBIMH
uHTepdeiicamMmu i MOAKIIOUEHUS IIU(PPOBBIX U aHAIOTOBBIX
ycTporcTB, BctpoeHubiMu uHTepdeiicamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi.

[TnaTa pacmupenus 10mKHa 00ecieunBaTh BO3MOKHOCTD MOKITIOUEHUS
YHHUBEPCAIBHOI'O BEIYUCIUTEIBHOTO MOJYJIS K CETH IMOCPEICTBOM
untepdeiica Ethernet. [InaTta pacmmpenus nomkHa o6iagaTh NOPTaMU
BBO/1a-BbIBO/IA JJISl OJKITIOUEHHS IU(POBBIX M aHAJIIOTOBBIX YCTPOMCTB,
uHTepdeiic SPl 1 BO3MOXKHOCTBIO MTOAKITIOYSHUST BHEIITHEH KapTh
HaMSTH.

[Inara paciuupenus 1uist MOAKIIOYEHNS CUIIOBOM HArpy3KH JI0JKHA
obecreyrBaTh BO3MOXHOCTbD MIPSIMOTO MOJIKJIIOYEHHUS BHELITHEH CHIIOBOM
Harpy3kH, a TAaKXKe peryJIMpyeMon Harpy3ku rnocpeacrsom PWM
uHTepdeiica.

B coctaB Habopa 10JKeH BXOIUTH POrpaMMHUPYEMbIi KOHTPOJLIED,
o0ecreynBaroIil BO3MOXKHOCTh OCYILECTBISTH pa3paboTKy
MIPOrpaMMHOTO KOJ1a, UCTIOJIb3Ysl HHCTPYMEHTapUil cpesl pa3paboTKu
Arduino IDE u Mongoose OS u si3p1koB iporpammupoBanus C\C++,
JavaScript. [Iporpammupyembliit KOHTPOJIIEDP TOJDKEH 00J1a1aTh
MOpTaMHU JJIS OAKIIFOYEHUS IIU(PPOBBIX U aHAJOTOBBIX YCTPOUCTB,
BCTPOEHHBIMM ITPOIPaMMHUPYEMBIMH KHOIIKAMH U




ANEKTPOMEXaHUYECKUMHU MOYJISIMU JIJIsl OPTaHU3alMH CUCTEMbI
PYYHOTO YIpaBJIeHUs, BCTPOSHHBIMU TPOrPaMMUPYEMBIMH
CBETOAMO/IaMU JIJIsl UHIMKAIIMK Pab0vYero pexuma, BCTPOCHHBIMU
untepdeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocraB Habopa 105KeH BXOJIUTh MOy TEXHUYECKOTO 3pEHUS ,
MPEJCTABISAIOMINN COO0 BBIYUCIUTEIBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOMPOIIECCOPOM (KOJI-BO sJIep - He MeHee 41T, YacToTa siApa He
menee 1.2 [T, o6vem O3V - He menee 512M6, 00beM BCTPOCHHOM
namsTy - He MmeHee 81°0), UHTErpUPOBAHHON KaMepoil (MaKCUMAaIbHOE
paspelieHre BUICONOTOKa, mepenaBaeMoro no uarepdeiicy USB - He
MeHee 2592x1944 en.) u ontudeckoi cucteMoil. Moaynb TEXHHUECKOTO
3pEeHHst JOIDKEH 00J1a1aTh COBMECTUMOCTBIO € Pa3IMYHBIMU
MIPOrpaMMHUPYEMBIMH KOHTPOJUIEpAMU C IMOMOIIBI0 HHTepdeiicos - 1-
wire TTL, UART, I12C, SPI, Ethernet. Moay/ib TEXHHYECKOTO 3pSHUS
JOJKeH 00ecreurBaTh BBITIOJIHEHUE BCEX U3MEPEHUN U BBIYUCIICHUN
MOCPENICTBOM COOCTBEHHBIX BHIYHCIUTEIBHBIX BO3MOKHOCTEH
BCTPOEHHOTO MUKpOIIpoieccopa. Moylib TEXHUUECKOTO 3pEHHS
JOJDKEH 00J1a/1aTh BO3MOKHOCTBIO KOMMYHUKAITUH C aHAJIOTHYHBIMU
MOJTyJISIMH ITOCPE/ICTBOM LIMHBI Ha 6a3e Mocie10BaTeIbHOro
uHTepdeiica ¢ 1enpo JalbHEeNIIeH nepeiay pe3ynbTaToB U3MEpPEHUH
IpYIIBI MOJyJIEH Ha yIIpaBIsIOlIee BEIYUCIUTENBHOE YCTPOMCTBO,
MOJIKJTIOYEHHOE K JAHHOW IMMHE. MOIylTh TEXHHUECKOTO 3PEHHS JIOJKEH
obecreunBaTh HACTPOUKU PEKUMOB pabOThI - HACTPOUKY IKCIO3HIINY,
Oasianca 6eoro, BETOPA3HOCTHBIX COCTABIISIONINX, TUTOMIATN
oOHapyKuBaeMoi 06J1acTH N300paskeHHsl, OKPYTIIOCTH
0oOHapyXMBaeMOM 007aCTH U300paKEHHS, TTOJIOKEHUE
oOHapyKuBaeMbIX 001acTeil OTHOCUTEIBHO APYT JpYyra, MalIMHHOE
oOy4eHHre mapaMeTpoB HEHPOHHBIX CETEH NJ1s1 0OHAPYKEHHSI OOBEKTOB,
(dbopMy U 3aKOAMPOBAHHBIE 3HAUEHHS 0OHAPY)KUBAEMBIX MAapKEPOB TUIIA
Aruco, pazMepsl 00HAPYKHUBAEMBIX OKPYKHOCTEH, KBaJpaTOB U
TPEYTOJILHUKOB, TaPAMETPOB KOHTPACTHOCTH, Pa3MEPOB, KPUBU3HBI U
TIOJIOKEHHS PACTIO3HABAEMBIX JIMHHM.

Ha6op nomken obecrieunBaTh BO3MOXKHOCTb Pa3pabOTKH MOJIEIH
MOOWJIBHOTO poOOTa, yripasisieMol B FPV-pexume nmocpeacTsom




MIPOrpPaMMHOTO O0ecreueHus AJis ePCOHAIBHOIO KOMIIBIOTEPA U
MOOWIBHBIX ycTpoicTB Ha 6a3e OC Android wimm 10S,
00€eCTIeYNBAaIOIIET0 BO3MOXKHOCTD YIIPaBIECHHUSI MOOUIBHBIM POOOTOM U
BCTPOEHHBIM MaHUITYJIATOPOM MOCPEICTBOM IrpauiuecKoro
uHTepdeiica, BKIIOYAIONMM B ce0s1 Ha00Op KHOIOK | MEepPEKIroYaTenei,
JDKOMCTHK, 00JIacTh JJ11 OTOOpaKeHUSI BUJIEO.

HaGop nomxken obecrieunBaTh BOZMOKHOCTh M3y4YEHHUSI OCHOB
pa3paboTKu MPOrpaMMHBIX U alMapaTHBIX KOMIUIEKCOB MHKEHEPHBIX
cucreM, pemieHuil B cpepe ""MuTepHer Bemeil"", a Takke pelieHni B
o01acTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIJIEKTA M MAIIMHHOTO
o0OydeHusl.

B coctaB Habopa 10JKHO BXOAUTH TOCOOHE MO U3YYEHHIO OCHOB
AJIEKTPOHUKHU M CXEMOTEXHHKH, petieHuit B cepe ""MuTEepHET
Bemel"", pa3pabOTKU ¥ MPOTOTHITUPOBAHKUIO MOJIeIel POOOTOB.

B coctaB Habopa 10JKHO BXOAUTH IOCOOME 11O U3YUEHHIO OCHOB
pa3paboTKU CUCTEM TEXHUUYECKOTO 3PEHHSI U SIIEMEHTOB

HCKYCCTBEHHOI'O MHTEJJIEKTA."

11.

YersipéxoceBoit
y4eOHbII poOOT-
MaHUIYJIATOp C
MOAYJIbHBIMHU CMCHHBIMU
HacaJKaMu

VYuebHblil poOOT-MaHUTTYJIATOP MPETHA3HAYEH IS OCBOCHHUS
00y4aroIUMUCS OCHOB pOOOTOTEXHUKH, JIJIsl TOATOTOBKH 00YJaIOIINXCS
K BHEJIPEHHIO U MOCIIEAYIOIIEMY UCIIOJIb30BAHNIO POOOTOB B
MIPOMBIILLIIIEHHOM ITPOU3BOJICTBE.

KonnuectBo oceil poboTa MaHUITYNIATOpPA - YETHIPE.

[lepemenieHue UHCTPYMEHTA B MPOCTPAHCTBE IO TPEM OCSIM JIOJKHO
YIPaBJIATHCS MIArOBBIMU JABUTATENIAMH. HarnpspkeHrne muTaHus aroBbIx
nBuraresneit He 6onee 12 B.

CepBoaBUTaTENh Y€TBEPTON OCH JIOJDKEH 00€CTICUrBaTh TTOBOPOT
WHCTPYMEHTA.

VYToJ moBOpOTa MAHUTTYJIATOPA HA OCHOBAaHUHU BOKPYT BEPTUKAITLHON
ocu He meHee 180 rpamycos.

Jl71st onpeienieHus MOJIOKEHUSI MAHUITYIISITOPA TIPU TTOBOPOTE BOKPYT
BEPTUKAIBHOW OCH JIOJHKEH MCIOIb30BaThCS YHKOEP.

YTo0I TIOBOpOTA 3aHETO TIeda MaHUIyasTopa He MeHee 90 Tpamycos.
VYros noBopoTa nepenHero mieya MmaHunynsaropa He mesee 100
IpagycoB.

Jliig onipeienieHus MOJI0KEHUS 3aJHETO U IEPETHETO I1eY
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MaHUMYJSTOPA T0JKEH UCIOIB30BaTHCS TUPOCKOIL. YTO0JI TOBOPOTA IO
yeTBepTOoi ocu He MeHee 180 rpagycos.

JloikHa OBITH BO3MOXKHOCTD OCHAIIEHUS! CMEHHBIMU HACaAKaMH
(Hampumep, Aepxkatenpb KapaHjaamnia Ui giomacTepa, Ipucocka ¢
CEpBOBUIATEIEM, MEXaHMUECKOE 3aXBATHOE YCTPONUCTBO C
CepBOJBUTaTENIEM, YCTPOICTBO IJIs Ja3€pPHOM TPaBUPOBKH UITU
ycTpoiicTBo aig 3D-neyatn). MuHUMalibHasi KOMIUIEKTAlUsS CMEHHBIMU
HacaJKaMH: THEBMAaTUYECKU 3aXBaT (MIPUCOCKA), MEXaHUYECKUIT
3axBaT, HacaJKa Jep>KaTellb U KapaHalia/MapKepa/pydKu, HacaIKa
MIEPEXOIHUK ISl KPETIJICHHUS] COBMECTUMBIX KOHCTPYKTHBHBIX JI€Tanel u
KOHCTPYKLUH, HacaJIKka Ja3epHON ITpaBUPOBKH, Hacaaka 3D-nevaru (s
pabotsl ¢ uractukoMm PLA ¢ nuamerpom HutH 1,75 MMm).

JloKeH OBITh OCHAIIEH CEPBOIIPUBOAOM ISl THEBMATHYECKOTO U
MEXaHHYECKOT0 3aXBaTOB, 00ECIIEUNBAIOIIUM BpaIlIEHUE 3aXBAYCHHOTO
00BEKTa BO BpEMsI ITEPEMEIICHUS, IIOBOPOT MIEPEMENIAeMOT0 00bEKTa
BOKPYT BEpTUKAIBHOU ocu. /{11 obecrieueHust GyHKIIMOHUPOBAHUS
ITHEBMATUYECKOT0 3aXBaTa JOKEH ObITh OCHAIIEH BCTPOCHHOM B
KOPITYC MaHUITYJISITOpPA IIOMIIOMN.

JlomkHa ObITH BO3MOXKHOCTb MOAKIIOUYEHUS JJOTTOJHUTEIbHBIX
YCTPOICTB (Hampumep, TpaHCIOpTepa, peibea JUIsl IepeMelleHus
poOoTa, myabpTa YIpaBJIeHUs TUIA XKOMCTUK, KaMepbl MAaIlIMHHOTO
3pEHMsI, ONITUYECKOT0 JaTUUKa, MOAYJIsi OECIIPOBOIHOTO AOCTYIIA).
Po6oT-mManumynsTop q0MKEH 00ecreuynBaTh nepeMenieHne HacaaKy B
IIPOCTPAHCTBE, AKTUBALIUIO HACAJAKH, BO3MOYKHOCTb ITOJIy4EHUS
CUTHAJIOB OT KaMephl U JJaTYUKOB, BO3MOKHOCTb YIIPABJICHUS
JIOTIOJTHATEIBHBIMU yCTPONWCTBAMHU.

Marepuan kopryca — amtoMuanid. [{uamerp paboueii 30HbI (0€3 yuera
HABECHOTO MHCTPYMEHTA U YeTBEepPTOi ocH) He MeHee 350 MM.
WuTepodeiic mogxmrouenus — USB.

JloJKeH UMEeTh BO3MOKHOCTh aBTOHOMHOM paOOThl M BHEIITHETO
ynpasneHus. /{1t BHENIHEro ynpasiieHUs JOKEH ObITh MPEayCMOTPEH
nyJbT, HOJKII0YaeMblil K poOoty o Bluetooth.

VYpapisomuii KOHTPOJUIEp T0JKEH ObITh COBMECTUM CO Cpeaoi
Arduino.

VYHpaBiasomuii KOHTPOJIJIEP COBMECTUM CO CPEIOH IIPOrpaAMMHUPOBAHUS




Scratch u si3p1kOM porpammupoBanus C.

JlomkeH obecriedrBaTh MOBOPOT 11O EPBBIM TPEM OCSM B 3a/1aHHBIH
YTOJI M Ha 3aJJaHHBIN YTOJI, TOBOPOT MO YETBEPTOM OCHU HA 3aIaHHBII
yroJi, IBH>KeHUE B KoopJiuHaThl X, Y, Z, IepeMelieHrne Ha 3aJJaHHOe
paccrosiHue no koopauHaraMm X, Y, Z, nepeady JaHHbBIX O TEKYIIEM
MIOJIOYKEHUH YTJIOB, Mepe/layy JaHHBIX O TEKYIIMX KOOpAUHATaX
WHCTPYMEHTA.

JloykeH noaaepKkuBaTh NEPEMEILICHUE B J€KAPTOBBIX KOOPAUHATAX U
yIjiax MmoBOpOTa OCEM, € 3aJaHHON CKOPOCTBIO U YCKOPEHHEM.

Tunel nepeMenieHnii B IEKAPTOBBIX KOOPAMHATAX: IBUYKEHUE 10
TPAEKTOPHUH, JABMXKCHHE 1O MPSMON MEXKAY ABYMS TOUKAMHU,
MepenphITUBaHUE U3 TOYKU U TOUKY (MepeHoC 00BEeKTa).

Kopryc nomken ObITh B 3aIIUIIIECHHOM UCTIOJTHEHUE (KJ1acca HE HUKE

IP20).

12.

O6pazoBarenbHbIN HAOOP
JUTSL U3YdEHUS
MHOT'OKOMIIOHEHTHBIX
POOOTOTEXHHUECKUX
CHCTEM U
MaHUITYJIAIUOHHBIX
poOoTOB

"O06pa3oBarenbHbld HAOOP JOHKEH ObITh MPEHA3HAUEH JJI U3YUYEHUS
POOOTOTEXHUYECKHX TEXHOJIOTHHA, OCHOB MH(POPMALIMOHHBIX
TEXHOJIOTUI M TEXHOJIOTHI NPOMBIIIEHHOW aBTOMAaTU3aLUH, & TAKXKE
TEXHOJIOTUI MPOTOTUIMPOBAHUS U aJANTUBHOIO IPOM3BOACTBA.

B cocTtaB Habopa AOIKHBI BXOAUTH KOMILIEKTYIOIINE U YCTPOHCTBA,
oOyazarole KOHCTPYKTUBHOM, anilapaTHOW U IPOrpaMMHOM
COBMECTUMOCTBIO JIPYT C APYTOM.

1) KoMIIeKT KOHCTPYKTUBHBIX JJIEMEHTOB U3 METAJUIA M TUIACTUKA JIJIsI
cOOpkM MoJieNeil MAaHUMYJISALMOHHBIX pOOOTOB C YIIIOBOW KHHEMATHUKOM,
IUIOCKOMapauIeIbHON KuHeMaTrkou, Delta-kunemarukoit.

2) UHTeiekTyanbHblii CepBOMOIYIb C HHTEIPUPOBAHHOMN CHCTEMOMN
yYIpaBJICHUS - HE MEHee /IIT.

CepBoMOyJIb TOJKEH 00J1aJaTh HHTETPUPOBAHHON CHCTEMOMN
yhpaBlieHus1, o0ecreunBaronieil 00paTHYIO CBSA3b UM KOHTPOJIb
I1apaMeTPOB - MIOJI0KEHUE BaJla, CKOPOCTh BPALIEHUs, Harpy3Ka
MIPHUBO/JIA, a TaKXKe 00ecreynBaroIe BO3MOXKHOCTh MOCIIE10BATEIILHOTO
MOJIKJIFOUEHUS APYT C IPYIOM U YIIPABJIEHUS CEPBOMOIYIISIMU T10
MOCJIEI0BATEIHLHOMY MOIYAYIUIEKCHOMY aCHHXPOHHOMY HUHTEpdeiicy.
3) PoboToTexHn4ecKuii KOHTpOILIEP, NPEACTABISIOIIUI COO0H
MOJYJTBHOE YCTPOMCTBO, BKITIOUAIOIIEE B C€0S OTHOTIIIATHBIN
MUKPOKOMIIBIOTED JJISI BBIIIOJIHEHHS CII0KHBIX BBIYMCINUTEIBHBIX

1 .

1 mT.




ornepauui, nepupepuitHblil KOHTPOJLIEP Il YIIPaBIECHUS BHEIITHUMHU
YCTPONCTBAMM U IUIATY PaCIIMPEHUs AJIs MOAKIIOUEHHS BHEIIHUX
yCTpoicTB. Moaynu poOOTOTEXHUYECKOTO KOHTPOJIIEPa JOJIKHBI
o0sazjaTh OJTHOBPEMEHHOM KOHCTPYKTUBHOM, anmapaTHoi u
IIPOrpPaMMHOM COBMECTUMOCTBIO JIPYT € APYTOM.

PoboToTexH1UeCKUil KOHTPOJUIEP JOJKEH YAOBIETBOPATh TEXHUYECKUM
XapaKTepUCTUKAM: KOJI-BO sIEp BCTPOEHHOI'O MUKPOKOMITIBIOTEPA - HE
MeHee 4, TakToBas 4acToTa sizpa - He MeHnee 1,2 [T, oobem O3Y - He
MmeHee 512 M0, nanuune uarepdetiicos - SPI, 12C, 1-wire TTL, UART,
PWM, uudpossle - He MeHee 16 T U aHAJIOTOBbIE MOPTHI - HE MEHEe 8
IIT JJ151 TIOJKJTFOUEHHS BHEIITHUX YCTPOWCTB, BCTPOSHHBIN MUKPO(]OH, a
takke WiFi unu Bluetooth miist koMmMyHHKAIIuu CO BHEITHUMU
ycTpoiictBamu. PoO0OTOTEXHUYECKUI KOHTPOJIEP TOJIKEH
obecreynBaTh BO3MOXHOCTb IPOIPAMMHUPOBAHUS C TIOMOIIBIO CPEJCTB
s3pikoB C/C++, Python u cBo601HO pacnpocTpansemoit cpeasl Arduino
IDE, a Takxe ynpaBieHuss MOAEIIMH POOOTOTEXHUYECKUX CUCTEM C
nomo1bio cpeast ROS.

4) TIporpaMMHUpyeMblii KOHTPOJLIEp - He MeHee 1miT.
[IporpaMMupyeMblil KOHTPOJUIEP TOJKEH MPECTABIATH OO0
BBIUUCIIUTENIbHBIA MO/TYIlb, 00JIaJa0IUM HU(POBBIMUA OPTAMU - HE
MeHee & IIT U aHAJIOTOBBIMM ITOPTaMU - HE MeHee 16 1T, uHTepdericamu
UART, 12C,SPI, TTL, a Takxe MomysneM OECIIPOBOIHOM CBSI3U THIIA
Bluetooth v WiFi s co3nanus annapaTHO-NPOrpaMMHBIX pelIeHui
u ""yMHBIX/cMapT""-ycTpOHcTB i pazpaboTku pemenuil ""MHTepHeT
Bemen'"".

5) [nata pacimpeHus MPOrpaMMUPyEMOro KOHTpoJLiepa — He MeHee
lurr. Tlnata pacmmpenus 10KHa 00ecreunBaTh BO3MOXHOCTh
MOJIKJIFOUYEHUS YHUBEPCAIBHOIO BBIUMCIMTEILHOTO MOYJISL K CETU
nocpenctBoM unrepdeiica Ethernet. [Inata pacmmpenus nomkHa
o0yajaTh MOPTaMU BBOJIA-BBIBOJIA JIJIS TOAKIIIOUEHHS U(PPOBBIX U
aHaJIOTOBBIX ycTpolcTB — He MeHee 40 T, uarepdeiic SPI u
BO3MO>KHOCTBIO ITOJIKJIFOUEHUS BHEIIHENW KapThl IaMSATH.

6) Moysib TEXHHYECKOTO 3pEHUSI, TIPEICTABIISIFOLIHIA COOO0H YCTPOUCTBO
Ha 0a3e BBIYUCIUTEIBHOTO MUKPOKOHTPOJIIEpA U MHTEIPUPOBAHHOM
KaMepbl, 00eCTIeYMBalOIIee pacro3HaBaHUe MPOCTEHIINX N300paskeHH




Ha MOJyJI€ 3a CUeT COOCTBEHHBIX BBIUMCIUTENILHBIX BOZMOKHOCTEH - HE
MeHee 1miT;

Moy TEXHUYECKOTO 3pEHUs T0JDKeH 00ecrieunBaTh BO3MOKHOCTh
KOMMYHHKAIMH C aHAJIOTMYHBIMH MOJTYJISIMH [TOCPEICTBOM ILIMHBI HA
0ase mocie0BaTeILHOr0 HHTEpdEiica ¢ MeNbIo JaTbHEHIIeH epe1aun
pe3yabTaTOB U3MEPEHUHN IPYIIIBI MOYJIEH Ha yIpaBJIsAroIee
BBIYUCIIUTENIFHOE YCTPOICTBO, MOAKIIOYEHHOE K JAHHOW IIMHE.
Moy TEXHUYECKOT0 3pEHUs T0JKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYILIECTBJISATh HACTPOUKY MOAYJII TEXHUYECKOTO 3PEHHUS - HACTPOUKY
HKCHO3ULIMY, OaslaHCa 6enoro, IIBETOPa3HOCTHBIX COCTABIIAIOLINX,
iouiaau oOHapy)uBaeMoi 00J1acTH U300pakeHuUs1, OKPYIJII0CTH
oOHapykuBaeMoW 00J1aCTH U300paKEHUS, TTOJOKECHHE
oOHapy>KUBaeMbIX 00J1aCTEl OTHOCUTENBHO JPYT ApYTa.

Moyiab TeXHHYECKOT0 3pEeHuUs 10JKEeH 00ecrieuuBaTh BO3MOKHOCTh
HACTPOWKH Ha OTHOBpEMEHHOE 0OHapyxeHue He MmeHee 10 pa3nmuvHbIx
OJIMHOYHBIX 00BEKTOB B CEKTOpE 0030pa, TMO0 HE MEHEe 5 COCTaBHbBIX
00BEKTOB, COCTOSIIINX U3 HE MEHEE 3 pa3INYHBIX rpaduyecKux
IPUMUTHBOB.

Moaynab TEXHHYECKOTO 3pEHUs JOJKEH 00a1aTh BCTPOSHHBIMU
unrepdeiicamu — USB, UART, 1-wire TTL, I2C, SPI mis
KOMMYHHUKAITMH CO BHEITHUMH TOKITIOYAaeMBIMH YCTPOHCTBAMH.

7) B coctaB Habopa AOIKHBI BXOAUTH LIU(PPOBBIE HH()OPMAIIMOHHO-
CEHCOPHbIE MOJYJIH, IPEACTABIISAONINE COOON ycTpoiicTBa Ha O6a3ze
IPOrpaMMUPYEMOT0 KOHTPOJUIEPA U U3MEPUTEIHLHOTO 3JIEMEHTA.
Hudposoii Moynb JOMKEH 00J1a1aTh BCTPOSHHBIM
MHUKPOKOHTPOJUIEPOM (TaKTOBask 4acToTa - He MeHee 16 MI'1, muHa
naHHBIX — He MeHee 8 KOaiiT), naTepdericaMu TSt TIOIKITIOYCHHS K
BHEIITHUM YCTPOWCTBaM: IIM(POBBIC M aHAJIOTOBBIE MOPTHI, 1-wire TTL,
pazbem Tumna RJ.

[udposoii MOy JOHKEH 00ecTIeYrBaTh BO3SMOXKHOCTD
KOMMYHHUKAITIH C aHATOTUIHBIMHI MOTYJISIMH ITOCPEICTBOM IIWHBI HA
0aze mocieaoBaTeTLHOr0 HHTEpdeEiica ¢ eNbIo JalbHeHIIeH nepeaaun
pe3yabTaTOB H3MEPEHHUI TPYIIIBI MOIYJICH Ha YIPABIISIOIIEe
BBIUUCIIUTENIEHOE YCTPOICTBO, MOAKIIOYEHHOE K JAHHOW IIMHE.

B coctaB Habopa JOKHO BXOJUTH: IU(PPOBON MOAYIb TAKTOBOM




KHOIIKU — HE MeHee 31T, Hu(poBOi MOyJIb CBETO/INO/Ia — HE MEHEe
3T, tMPpPoBOI MOAYIIb KOHILIEBOTO IIPEPHIBATENS — HE MEHee 31T,

U poBOI MOYIb JaTYMKA [IBETa — HE MeHee 11T, U poBOi MOIYIb
RGB cBeroguona — e meree 1miT.

8) B cocraB Habopa JOKHBI BXOJUTh 3JIEMEHTHI JIsi COOPKH
BaKyyMHOI'O 3aXBaTa: BaKyyMHas IIPUCOCKa — He MeHee 11T,
3JIEKTPOMArHUTHBIN KJIanlaH — He MeHee 11T, BaKyyMHBIH HacOC — He
MeHee lmiT.

9) B coctaB HaboOpa AOJDKEH BXOIUTh YUCOHBIH KOMILICKT,
BKJIIOUAKOIUi B ce0s yueOHoe mocodue, Habop OMOINOTEK TPEXMEPHBIX
AJIEMEHTOB JIJIsl IPOTOTUITUPOBAHHS MOJIEJICH MaHUTTY ISIIIMOHHBIX
poOOTOB, a TAKXKE MPOrPaMMHOE 0OeCTICUeHHE Il PaObOThI ¢ HAOOPOM.
[IporpaMMHOe oOecrieueHue TOJDKHO 00eCIIeYnBaTh TPEXMEPHYIO
BU3YaJIH3aIUI0 MOJIEIN MAHUIYIILIMOHHOTO po0oTa (C YIIOBOM,
IJI0CKOINapaJUIeIbHOM U JeNIbTa-KHHEMATUKOI) B ITpoliecce padoThl,
o0ecrnednBaTh MOCTPOCHHUE MPOCTPAHCTBEHHOM TPACKTOPUU JABHKEHUS
WCTIOJTHUTEIBHOTO MEXaHU3Ma MaHUTTYJSIIIMOHHOTO po0oTa,
BO3MOXXHOCTbH 3aJ[aHHsI TOCJIEIOBATETFHOCTH TOUYEK TSI POX OKACHUS
Yyepe3 HUX MCIIOJHUTEIHFHOTO MEXaHH3Ma MaHHUITYJISIIIMOHHOTO Po0oTa.
[IporpamMmMHoOe obecrieueHue N0KHO (PYHKIIMOHUPOBATH, KaK B
OTIENFHOCTH B BUJIE CPEJIBI MOJICIIMPOBAHMS, TaK M B PEIKUME
MOHHUTOPHHTA B peajbHOM BPEMEHH MPH MOIKIIOYCHUH MOICTH
MaHHITYIISITOPA MMOCPEACTBOM POOOTOTEXHHUYECKOTO KOHTPOJLIEPA.
[TporpammHoe oOecrieueHue JOIKHO 00ecreuuBaTh BOZMOKHOCTh
MOCTpOEHUs rpaMKOB 33JAHHBIX U TEKYIIUX 000OIIEHHBIX KOOPIUHAT
MaHUMYISIIUOHHOTO POOOTa, rpaKOB 3HAUEHUN CKOPOCTEH U
YCKOpeHHs, TpaQUKOB pacyeTHBIX 3HAUEHHUI HArpy3ku. [Iporpammuoe
obecreyeHre T0JKHO MTO3BOJIATH 33/1aBaTh MOCIIEI0BATEIEHOCTh
nepeBKEHU N MaHUITYJISITOpa MOCPECTBOM Habopa KOMaH]I B 6JI0UHO-
rpaduueckom uHTepgeiice.

VY4eOHoe nocobue T0KHO CoiepKaTh MaTEpUaIbl IO pa3padboTke
TPEXMEPHBIX MOjieNieil MOOMIBHBIX pOOOTOB, MAHUTTYSIITUOHHBIX
pOOOTOB ¢ pa3IMYHBIMU TUIIAMH KUHEMATHKH (yTI0Basi KHHEMATHKa,
IJI0CKO-TIapajuiebHas KHHeMaTHKa, aenbra-kuanematuka, SCARA win
pBIUaKHAsS KHHEMaTuKa, ardopma Ctroapra u T.11.), HHCTPYKITUH 110




IIPOEKTUPOBAHUIO POOOTOB, HHCTPYKLIUH U METOAMKH OCYIIECTBICHUS
MH)KEHEPHBIX pacueTOB IIPU MIPOEKTUPOBAHUY (pacueThl Harpy3Ku U
MOMEHTOB, pacyeT MOIIHOCTH IIPUBO/IOB, pacyeT [1apaMeTpPOB
KMHEMaTHUKH U T.I1.), MHCTPYKIMH [0 Pa3pabOTKe CUCTEM YIIPABIECHUS U
MIPOrPaMMHOT0 OOecTieueHHs Uil yIPaBICHUS POOOTaMU, HHCTPYKIHH
Y METOJIMKH 10 pa3paboTKe CUCTEM YIPABJICHHUS C 3JIEMEHTaMU
MCKYCCTBEHHOT'O MHTEJICKTa ¥ MAIIMHHOTO 00y4eHus."

Komnn

I0TEpPHOE 000py/10BaHHE

13.

Hoyt0Oyx

dopm-PaxTop: HOYTOYK;

Pa3zmep nuaronanu: He menee 15.6 n10iiMoB;

Paspemenne sxpana: Full HD, Quad HD wuau Ultra HD;

OOumii 00beM yCTaHOBICHHOH OIlepaTUBHOM MaMsATH: HE MeHee 8
I'Gaiit;

MakcumanbHBIH OOIIHIA TTOAIEPKUBAEMBINH 00BEM OIEPaTHBHOM
maMsTH: He MeHee 16 I'0aliT;

O6bem SSD nakonurens: He meHee 240 ['GaiiT;

becnipoBoHast cBsizb: Wi-Fi;

KonnyectBo BcTpoeHHBIX B Kopryc noptoB USB: He menee 2, u3
KOTOpbIX He MeHee | qomkHo ObiTh USB Bepcun He Hinke 3.0;
Pazpemenne B36-kamepsl, Mnukcens: He meHee 0.3;

Berpoennslit Mukpogos;

KnaBuarypa ¢ packiazkoit 1 MapKMpPOBKOH KJIaBUIII
QWERTY/MULYKEH;

[Monneprxka ctannapros OecipoBoaHoi cBs3u: 802.11a/b/g/n/ac;
[IpousBoauTenbHOCTH Mpoleccopa (3HaueHue nokasarens «CPU Mark»
no Tecty «Laptop & Portable CPU Perfomance»
http://lwww.cpubenchmark.net/laptop.html): ne menee 5000 eaunuir;
Hanuune maHumynsTopa Mblllb B KOMIUIEKTE: Ja;

YcTaHoBNIeHHAs ollepallMOHHAas CUCTeMa ¢ TpapuiyecKumM
M0JIb30BaTEILCKUM HHTEp(EiicoM, CBEIEHUS O KOTOPOM BKIIFOUEHBI B
€AUHBIN PEECTP POCCUICKHUX MTPOTPamMM JIs SJIEKTPOHHBIX
BBIUUCIIUTENILHBIX MAIIMH U 0a3 JaHHBIX;

YcTaHOBNIEHHBIN AKeT 0(PUCHOTO IPOrpaMMHOTO 00eCIIeYeHH s,
COBMECTHUMOT'O C YCTAHOBJIEHHON OIEPAlMOHHON CUCTEMOMN, CBEIEHNUS O
KOTOPOM BKJIFOUEHBI B €IUHBIN PEECTP POCCUMCKUX MPOrpaMM st

1 mT.

1 mT.



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

OJICKTPOHHBIX BBIYMCIWTCIBHBIX MAIIWMH U 0a3 JaHHBIX.

14.

Tenexka-xpaHWInIIE
HOYTOYKOB

THUI KOPITyca: METaI;

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, MOAEPKKA HOYTOYKOB U3
KOMIIJIEKTa IIOCTABKU;

BO3MOKHOCThH 0€30MacHOr0 3alIUIEHHOTO 3aMKOM XpaHEeHHUs
HOYTOYKOB: HAJINYHE;

BO3MOKHOCTb 3apsJIKM HOYTOYKOB: HaIM4YHE, TOJIeP’KKa HOYTOYKOB U3
KOMIIJIEKTa IIOCTABKU;

Hampspxenne nmutanus: 220B\500n;

[ToTpebnsemas moirHOCTh, BT (Makcumym): 2500;
[Torpebnsiemsblii TOK, A (Makcumym): 12;

JlnuHa mIHypa 3JIeKTPONHUTAHUS: OT 2,5 MeTpa;

3amyTa OT mepeHarnpsHKeHUs], KOPOTKOTO 3aMBIKaHUS: HAJIMUHE,
Koneca mist nepeiBUKEHUS ¢ TOPMO30M: HAJIMYHE.

1 mr.

1 mT.

15.

MO®YV (mpunTep, ckaHep,
KOIUD)

Tun ycrpoiictBa: MHOTOGYHKIIMOHATBHOE YCTpOKcTBO (MDYVY);
L[BeTHOCTb Me4aTh: 4YepHO-Oenas;

TexHosorus nevaru: anekrporpaguueckas (JiasepHasi, CBETOAHOHAS);
®opmar neuyatu: He MeHee A4;

Tun ckanpoBaHMS: MPOTSHKHBIN/TUIAaHIIETHBII;

Bo3MokHOCTE ckaHMpOBaHus B (popMaTax: He MeHee A4;

Cnoco0 noxgxmrouenus: LAN, Wi-Fi, USB

1 mrr.

1 .




