[Ipunoxenue 5

K MeToan4ecKuM peKoMeHAaIHsAM

PEKOMEH/YEMBbI IPUMEPHBIN IEPEYEHb
OBOPYJIOBAHUA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U BOCITMTAHMSA 1JI51 CO3JAHUA U
OBECHEYEHUS ®YHKIIMOHUPOBAHUSA LIEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOMN HAIIPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPT AHU3AIIUAX,

PACHOJIOXKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX

KoaunuecTBO eqMHHIY

(o0meoOpa3oBaTeibH KoanyecTBO equHNI
HaumenoBanue ble OPraHu3anuu, He (MaJ10KOMILIEKTHBIE
Ne Kpatkue npuMepHble TeXHHYeCKHe XapaAKTePUCTUKH
o0opynoBanus SIBJISIIOLIHECS] o0meodpa3zoBare/ibHbIE
MAJIOKOMILJIEKTHBIMM) | OPraHU3alMHu), €. U3M.
, €. U3M.
BA3OBAS (OBA3ATEJIBHASA YACTbD)
EcTtecTBeHHOHay4YHAsl HANIPABJICHHOCTD
ObecrnieunBaeT BBINOJIHEHKE J1A0OPAaTOPHBIX pabOT HA ypoKax Io
OMOJIOTMU B OCHOBHOM IIKOJIE€ U MPOEKTHO-UCCIIE0BATENLCKOM
NEeSITEIbHOCTH yYaluXCs.
Kommnekranus: becripoBoiHON MyIbTHIATYUK MO OUOJIOTHH € 5-10
BCTPOEHHBIMM JJTaTYUKaMHU:
JlaTunk BnaxxHOCTH ¢ quanazoHoM uzmepenus 0...100%
Hudposas nadboparopust | J[aT4nk OCBELIEHHOCTHU C IMANla30HOM U3MepeHus He yxxe yeM oT 0 10
1. 1o 6uoNorun 180000 nx 3 . 2 mir.
(yuenuueckas) Hatunk pH ¢ nnamnaszonom n3mepenus He yxe yem ot 0 1o 14 pH

JlaTuuk TeMmnepaTyphl ¢ TUana30HOM U3MepeHHsl He yke yeM oT -20 10
+140C

JlaTuuk TeMmepaTypbl OKpYy>Karolei Cpeibl C IUarna3oHOM H3MEPEHUS
He yxe yeM oT -20 no +40C

AKceccyapsl:

3apsiiHOE yCTpoicTBO ¢ kKabeiaem miniUSB




USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTanuu udpoBoii madbopatopuu
udposas Buneokamepa ¢ METAIIMYECKUM IITATHBOM, pa3pelIeHe He
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Mertoanyeckue pekoMmeHaanuu ne menee 30 pador

VYnakoBka

Hayimune pyccKos3pIYHOTO caiiTa MOICPKKH, HAINYHE BUACOPOIUKOB.

Hudposas maboparopust
M0 XUMUH (YUeHUYEeCcKas)

ObecrnieunBaeT BBIMOJIHEHUE JJA00PATOPHBIX padOT MO XUMUH Ha YPOKax
B OCHOBHOM IIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON JEATEIIbHOCTH
yUaIIIXCS.

Kommnekranus:

BbecripoBoiHOM MyIbTUAATYUK 10 XUMHUU C 3-MSI BCTPOSCHHBIMU
JTATYNKAMU

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH
JlaTuuk 31€KTPONPOBOAUMOCTH C AUAa30HAMU U3MEPEHUS HE YK€ YEM
oT 0 1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TemmepaTypsl ¢ TMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C

OTtnenbHBIE JATYUKU:

JlaT4yuK ONMTUYECKON IIIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuy HupoBoi 1abopaTopuu
HaGop nmabopatopHoii 0OCHaCTKU

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaanuu He menee 40 pabot

Hanuuue pycckos3pIMHOTO caiiTa NOAIEPKKN

Hanuune Bugeoposnkos.

[Mudposas nadbopaTopust
o gusuke
(yueHnuueckas)

OO6ecnieurBaeT BHITIOJHEHUE SKCTIEPUMEHTOB 10 TEMaM Kypca (pU3HKH.
Kommexranms:

becnipoBogHOM My IBTHAATIHK TIO (PU3HUKE C 6-F0 BCTPOSHHBIMU
JIaTYNKAMU:




Hudposoii gaTuuk TemMnepaTypsl ¢ JUana3oHOM U3MEPEHHS HE YKe YeM
ot -20 1o 120C

HudpoBoii gaTynk aOCOIIOTHOTO JABICHUS C JUANa30HOM U3MEPEHUS
He yxe ueM ot 0 1o 500 xIla

JlaTyuk MarHUTHOTO TOJIS C TMANa30HOM M3MEPEHUS He yke 4eM OT -80
1o 80 mTn

JlaTuuk HampspKEHUS © AMara3oHaMu U3MEPEeHUs He YXKe YeM OT -2 110
+2B; ot -5 1o +5B; o1 -10 1o +10B; ot -15 no +15B

JlaTuuk TOKa HE yxke 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIiIMU He MeHee ueM: +2 g; +4 g; £8 g
OTtnenbHBIE YCTPOMCTBA:

USB ocnmmtorpad He MmeHee 2 kanana, +/-10 B

Akceccyapsl:

Kabens USB coenuHuTENbHBIN

3apsigHoe yerpoicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeieHus: IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuy HupoBoi 1abopaTopuun
[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa moAAePKKU

Hanuuue BuaeopoanKkos.

KoMmnbroTepHoe o0opy1oBanue

4. Hoyt6yxk

®dopm-PakTop: HOYTOYK;

Pa3mep nuaronanu: ne menee 15.6 qroliMoB;

Pazpemenne skpana: Full HD, Quad HD unu Ultra HD;

OO0t 00BeM YCTAaHOBIIEHHOM OMEPAaTUBHOM MaMATH: HE MeHee §
I'GaiiT;

MaxkcumanbHbIH 001U Mo1IepKUBaeMblii 00BbEM OTIepaTUBHOM
nmaMsTH: He MeHee 16 I'0aliT;

O6wem SSD nakonurens: He MmeHee 240 '0aiiT;

becripoBognas cBsa3b: Wi-Fi;

KonuuecTBo BcTpoeHHbIX B Kopiryc noptoB USB: He MeHee 2, u3
KOTOphIX He MeHee | momkHo ObiTh USB Bepcun He Hinke 3.0;
Pazpemenne B36-kamepsl, Mnukcens: He MeHee 0.3;




Bcerpoennsiit MukpodoH;

KitaBuarypa ¢ packiiaikoi ¥ MapKMpOBKOW KJIABUIII
QWERTY/MLYKEH;

[Monneprxka ctanmapros OecipoBoanoi cBs3u: 802.11a/b/g/n/ac;
[TpousBoauTenbHOCTH Mporieccopa (3HaueHue nokasarens «CPU Marky»
o tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): e menee 5000 equnuIr;
Hanwune MaHumynsiTopa MBIIIb B KOMITJIEKTE: 1a;

YcTaHoBNIEeHHAs OlepalloHHas CUCTeMa ¢ TpaduIecKuM
MOJIb30BATEIHCKIM HHTEp(EicOM, CBEACHUS O KOTOPOM BKIIFOUEHBI B
€IMHBIN PeecTp POCCUUCKUX MPOTPaMM s DIEKTPOHHBIX
BBIYHCIUTEIILHBIX MAIIMH U 0a3 TaHHBIX;

Y cTaHOBNEHHBIN MTAKeT OPUCHOTO IPOrPaMMHOTO 00ECTICYEeHHS,
COBMECTHMOTO C YCTAaHOBJICHHOHN ONEpAllMOHHON CHCTEMOM, CBEJICHHS O
KOTOPOM BKJIFOUYEHBI B €IMHBII PEecTp pOCCHICKUX MPOTPaMM IS
AJICKTPOHHBIX BBIYMCIUTEIBHBIX MAITMH U 0a3 JaHHBIX.

M®YV (nmpunrep, ckaHep,

Tun yctpoiictBa: MHorogyHkimonansHoe ycrpoiictso (MDY);
[IBeTHOCTH MeuaTh: yepHO-Oemnas;
Texnonorus nevyaru: snekTporpadudeckas (Ja3epHasi, CBETOINOIHAL);

5. KoImHp) dopmar neyaTu: HEe MeHee A4; 1 . 1 .
P Tun ckaHUpPOBaHMSA: TPOTSKHBINA/TTAHIIETHBIN;
BosmoxkHoCcTh ckanupoBaHust B popMarax: He MeHee A4;
Cnoco0 nogkimouenus: LAN, Wi-Fi, USB
JAONOJIHUTEJBHOE OOPYJAOBAHMUE
EcTrecTBeHHOHAYYHasl HANIPABJIEHHOCTh
ObecnieunBaeT BBINOJIHEHKE J1A0OPAaTOPHBIX pabOT HA ypoOKax Mo
OMOJIOTUU B OCHOBHOM IIKOJIE€ U MPOEKTHO-UCCIIE0BATENBCKOM
NEeSITeIbHOCTH Y4aluXCs.
Kommnekranus: becripoBoiHON MyIbTUIATYMK IO OUOJIOTHH € 5-10
[Mudposas nadbopaTopus
BCTPOCHHBIMH JaTYHKAMH:
1. 1o 6noIorun 0 1 . 1 .
JaTunk BnaxkHoCTH ¢ quanazonoM uzmepenus 0...100%
(yuenmnueckas)

JIaT4rK OCBEIIEHHOCTH C AMANa30HOM H3MEpeHHs He ke ueM oT 0 10
180000 nx

Hatuuk pH ¢ nnanazonom n3mepenus He yxe yem ot 0 1o 14 pH
JlaTuuk Temneparypsl ¢ [uana3oHOM U3MEpEHMsI He yxke 4eM oT -20 1o




+140C

JlaTuuk TeMrepaTypbl OKpYyKarolel cpeibl C TUarna3oHOM H3MEPEHUs
He yxe yeM oT -20 no +40C

Axceccyapbl:

3apsimHOE yCTpoicTBO ¢ kKabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCILTyaTanuu HudpoBoi 1abopaTopuu
[udposas BumeokaMmepa ¢ METALTMYSCKUM IITATHBOM, Pa3peIICHUE HE
menee 0,3 Mimkc

[Tporpammuoe obecnieueHmne

MeTtoauueckue pekomenaanuu He menee 30 pabot

YnakoBka

Hannuue pycckosi3pI9HOTO caiiTa moIep>KKH, HATMYUE BUACOPOITHKOB.

Hudposas maboparopust
M0 XUMUH (YUeHUYECcKas)

OObecnieunBaeT BHIMOIHEHUE TA00PATOPHBIX PAOOT MO XUMHUH HA yPOKax
B OCHOBHO IIKOJI€ U TPOEKTHO-UCCIIEI0BATENbCKOM NEATEIIbHOCTH
yUalmxcs.

Komruiekramnus:

BecnipoBoHON MYTBTHIATYMK TIO XUMHUH C 3-MsI BCTPOCHHBIMU
JTaTYNKAMHU:

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaT4MK 37€KTPONPOBOAUMOCTH C JHara3oHaMH U3MEPEHUS HE yXKe YeM
oT 0 1o 200 MkCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTyuk TeMnepaTypbl C JUana3oHOM U3MEPEHUs He yxke uyeM oT -20 110
+140C

OTnenbHbIE JATYUKU:

JlaT4yuK ONTUYECKON INIOTHOCTH 525 HM

Axceccyapbl:

Kabens USB coenuHuTENbHBII

3apsiHOe ycTporcTBO ¢ kadenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTanuu 1udpoBoii madbopaTopuu
Ha6op nabopaTopHoii ocHaCTKH

ITporpammHoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 40 paboT

Hanuuue pyccKos3pIMHOTO caiTa noAIEPKKU

1 mT.

1 .




Hannuue BHUJICOPOJIMKOB.

[udposas madboparopust
1o Gpu3uKe
(yuenuueckas)

OObecnieunBaeT BHINOIHEHUE SKCIIEPUMEHTOB IO TeMaM Kypca (pH3UKH.
Komruiekranus:

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

[udposoii AaTYMK TeMIepaTypsl C JHANa30HOM U3MEPEHHS HE yXKe YeM
ot -20 no 120C

[udpoBoii faTYuK aOCOTFOTHOTO JABJICHHS C JUAMA30HOM H3MEPECHUS
He yxe ueM oT 0 1o 500 klla

JlaT4rK MarHUTHOTO MOJIS C AMANa30HOM U3MEpPEHUs He yke 4eM oT -80
o 80 mTn

JlaTuuK HAmpsKEHUS ¢ AMana3oHaMU U3MEPEHHUsI HE YKe UeM OT -2 710
+2B; ot -5 no +5B; o1 -10 710 +10B; ot -15 mo +15B

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

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

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

AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11st mpoBeieHHs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomenaanuu (40 padbor)

Hannune pycckosi3pIMHOTO caiiTa mOAACPKKU

Hannuue BuaeopoInKoB.

1 .

1 .

[Mudposas nadbopaTopust
1o GU3HOJIOTUH
(mpoubHBIN YpOBEHB)

ObecrnieunBaeT NPOBEACHNUE UCCIIEOBAHMS 110 (YHKIIMOHUPOBAHUIO
yenoBedeckoro oprauusma. Kommnekranus: becripoBogHoi
MYJIBTUAATYUK 110 PU3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTYUKAMU:
Hatuuk aprepuansHoro aasieHus (0...250 mm pT. cT.)

JlaTuuk myJsibca ¢ AMana3oHoM u3MepeHus He yxe yeM ot 30 g0 200
yII/MUH

JlaTuuk Temmneparypsl Teja ¢ JUana3oHOM U3MEPEHHs HE Y)Ke YeM OT
+25 no +40C

1 mrr.

1 .




JlaTuuk 4acTOTHI JbIXaHUS C JUANa30HOM U3MEpeHHs He yke ueM oT 0
1o 100 oukIoB/MUH

JlaTuuk ycKopeHus ¢ nokasaresnsimu +2 g; +4 g; +8 g

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ nnanazonom uzMmepenus He yxe yem oT -300 go +300
MB)

JlaTuuk cuiomep ¢ nuana3zoHoM u3MepeHus He yxe yem ot 0 1o 40 H
JlaTuuK OCBEIIEHHOCTH C AMANa30HOM U3MEPEHHU He yxe ueM ot 0 110
180000 nx

AKceccyapsl:

Kabens USB coennHuTENbHEBIA

3apsimHOE YCTpOMCcTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTanuu udpoBoii madopatopuu
[IporpamMmMHoe obecrieueHue

Metoanyeckre pekoMeHaanuu ne menee 20 pador

Hannuue pycckosi3pIUHOTO caiiTa moIIepKKH

Hannune Buaeopoamkos.

[Mudposas nadbopaTopust
0 SKOJIOTUH

ObecrnieunBaeT MPOBEACHNUE YUEOHOTO HKOJIOTMUYECKOTO MOHUTOPUHTA
WHCTPYMEHTAIbHBIMU MeToAamMu. Habop nmpuMeHsieTcst pu U3y4eHUH
9KOJIOTHH, OMOJIOTHH, XUMHH, Teorpaduu ¥ IPUPOIOBEACHNUS, a TAKXKE
JUTSL MTHAWBUYaTbHBIX UCCIEIOBAHUS U TPOCKTHOM EATETbHOCTH
WKoIbHUKOB. Kommuiekranus: becnpoBoAHONW MyIbTHAATUHK 110
9KOJIOTUYECKOMY MOHUTOPHUHTY C 8-10 BCTPOCHHBIMU JTATYMKAMH:
JlaT4MK HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatunk pH ¢ nuanaszonom usmepenus He yxe uem ot 0 1o 14 pH
JaTunk BnaxxHocTH ¢ quanazonoM usmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH C JUANa30HOM U3MEpPEHHUs He yxke ueM oT 0 110
180000 1k

JlaTuuk TemmnepaTypsl ¢ [Mara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C

JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUANA30HAMHU U3MEPEHUS HE YKE YEM
ot 0 7o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 1o 20000 MxCm

JlaTunk TemmepaTypbl OKpyKaroliel cpeibl C 1Marna3oHoOM U3MEpEHUs

1 .

1 .




He yxe yeM oT -20 g0 +50C

OtnenbHbIE JATYUKA U MYJIBTUIATYUKH:

JlaTumk 3ByKa ¢ QyHKIIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPECHHS
yacToT He MeHee yeM oT 50 ' no 8 kI

JlaT4MK BIQXKHOCTH ITOYBHI C TMAITIa30HOM U3MEPEHHS HE yxe 4eM oT ()
10 50%

JlaT4rMK OKMCH yriepoja ¢ Iuarna3oHoM H3MepeHus He yxe uyeM ot 0 10
1000 ppm

MynpTUAATYUK ONTHUYECKOM MIIOTHOCTH U MYTHOCTH CO BCTPOSHHBIMU
JaTYNKaAMH:

JlaTuuk ontudeckoi mioTHocty 470 HM ¢ AMana3oHoM u3MepeHus ot 0
no2D

JlaT4MK ONTHYECKOM IUTIOTHOCTH 525 HM ¢ Arana3oHoM u3MepeHus oT 0
no2D

JaTtuuk ontudeckoi mioTHocty 630 HM ¢ 1rMana3oHoM u3MepeHus ot 0
no2D

JlaTuvK MyTHOCTH PacTBOPOB € Auara3oHoM usmepenus ot 0 1o 200
NTU

AKceccyapsl:

Ka6ens USB coenuHUTENBbHBIN (2 IIT.)

3apsiiHOe yeTpoiicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CreprxeHb JUIsl 3aKperyieHUs] JaTYMKOB B IIITATHBE

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu nupoBoit 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He meree 20 padbot

VmakoBka

Hanuune pycckosi3pIYHOTO caiiTa HOAJIEPKKU, HAIMYKUE BUJIEOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun mukpockomna: 61uoorn4ecKuit

Hacanka Mukpockona: MOHOKYJIsIpHast
Haznauenue: nabopaTopHbIit

Meton uccienoBaHus: CBETIOE MOJIE
Marepuan ONTUKH: ONITUYECKOE CTEKIIO
YBennuenne MUKpockona, kpat: 64 — 1280
Oxynsaper: WF16x

1 mrr.

1 mrr.




OObekTuBbL: 4%, 10x, 40xs (moANPYKUHEHHBIN )
PeBonbBepHas rojoBka: Ha 3 00BEKTHBA

Tun moACBETKHU: 3epKaio UIH CBETOIHO]]
PacronosxeHre o ICBeTKH: BEPXHSISI M HUKHSS
Marepuan Kopiryca: MeTajul

[Ipeamernsiii cronuk, MM: 90

Hcrtounuk mutanus: 220 B/50 '

Yucno meranukceneii: 1

Ha6op OI'D o xumuu

B nHabop BxozasT Becsl 1abopatopHble snekTpoHHble 200 1, ciupToBKa
nabopaTopHasi, BOpOHKA KOHHUYECKAs, MAI0YKa CTEKIISTHHAS, IPOOHPKa
I1X-14 (10 mTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2
HITYKH), HUIUHAP U3MEPUTENbHBIN 2-50-2 (CTEKIISHHBIN, ¢ IpUTEPTON
KPBILIKOMH ), ITATUB AJ1s TpoOUpoK Ha 10 rué3n, 3axuM NpoOUPOUHBIH,
mnaresb-joxeuka (3 mryku), Habop (GIaKOHOB JUIsl XpaHEHUS
pacTBOPOB M peakTHBOB (00BbeM (makoHa 100 M1 - 5 KOMIUIEKTOB 110 6
mTYyK, 00beM Quakona 30 mi - 10 KOMITJIEKTOB 1O 6 MITYK), IMJIXHAP
u3MepuTenbHbIi ¢ HocukoM 1-500 (2 mryku), crakad Beicokuit 500 M
(3 mrykn), Habop epiiei A MBIThS OCYABI (€PII ISl MBIThS
MPOOUPOK - 3 IITYKH, €pUI U1 MBIThSl KOJIO - 3 IITYKH), XaaT Oeblii
x/0 (2 WTYyKH), HepYaTKu pe3MHOBbIE XUMUYECKHE CTOMKHUE (2 IITYKH),
OYKH 3aIIuTHBIE, GuiabTpsl OymaxkHsle (100 mTyK), roprouee ams
crupToBok (0,33 ).

B cocraB Habop BXOJSAT peakTHBBI: AIFOMUHUI, KeJe30, COIsIHas
KHCJIOTa, METHJIOpaHXK, (peHo(TaenH, aMMHUaK, MEPOKCU]T BOJOPO/Ia,
HUTpAT cepedpa U Ipyrue; B o01IeH CI0KHOCTH - 44 pa3InYHbIX
BEIIECTB, HCMOJIB3YEMBIX ISl COCTABICHHSI KOMIUIEKTOB PEAKTHBOB TIPH
MIPOBE/ICHUH SK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 110 KYPCY IIKOJIbHOM
XVMUU.

1 .

1 .

VYyeOnas nabopaTopust
10 HEUPOTEXHOJIOTUN

B cocraB BxogsT:

Cencop Tun 1 e menee 1 mT., o0ecreynBaeT BO3MOKHOCTh
pPErucTpalvy CUTHAJA 3JIEKTPUUECKOW aKTUBHOCTH MBIIII]
(anekTpomuorpammel, IMI'). Peructparus qomKHa OCYIIIECTBISETCS
HEWHBA3UBHO, CYXHUMH 3JIeKTpoaaMHu. [[oJ’KHa UMEThCSI BO3MOKHOCTD
KpEIUICHUS K PYKe YEJIOBEKA, UYTO JIOJHKHO JITaBaTh BO3MOKHOCTh
PETUCTPUPOBATH DIEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B 00JIACTH, HAJT

1 mrr.

1 mrr.




KOTOpO#1 pacnionaraercst KpemieHue. [Ipu HanpsyKeHUH MBIIIIBI T0JKHA
OBITH O0OecTieueHa BO3MOKHOCTh HAOIIOICHUS ITy9HOCTH CUTHAIIA (T.¢€.
npucyrctue OMI), npu pacciiabieHuy MBIIILBI - €€ OTCYTCTBHUE.
Cencop Tun 2 He menee | mrT., obecrednBaeT BO3MOXHOCTh
peructpanuu curaana gpororierusmorpammel (OIIIN) ontuyeckum
MyTeM, 3a CYET U3MEHEHHUSI OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB
CBeTa, 00beM KOTOPBIX U3MEHSETCS MOJ] BO3ACHCTBUEM TyJIbCOBOM
BOJTHBL. CEHCOP JTOJDKEH OBITh 00eCTIieueH BO3MOKHOCTBIO KPETIIICHUS K
MOAyIIeYKe Nablia YeIOBeKa.

Cencop Tun 3 He menee 1 mit., o0ecrieynBaeT BO3MOKHOCTh
peructpanuu curaana snexkrpokapauorpammsl (OKI') He MHBa3UBHBIM
ciocobom, perucrpanuu I, I u Il orBeneHui.

Cencop Tun 4 ve menee 1 mT. ob6ecreynBacT BO3MOKHOCTD:
perucTpalnmy curHajga KoxkHo-rajabBanndeckoi peakiuu (KI'P),
perucTpaiusi KOTOporo OCyIecTBISETCS Ha TOCTOSIHHOM TOKE;
MOJIKJTFOYEHUS K TEJTy YeJI0BEKa C MOMOIIBIO CYXUX AJIEKTPOIOB.
Cencop Tun 5 ve menee 1 mrT., obecreunBaeT BO3MOKHOCTB:
perucTpanmy CUrHana 3JeKTpUIecKoi akTUBHOCTH Mo3ra (991) ¢
MTOMOIIBIO CYXUX HEMHBA3UBHBIX JICKTPOIOB; PETHCTPAIIHH
ANEKTPUYECKON aKTUBHOCTH Pa3HbBIX JOJIEH MO3ra.

Cencop Tun 6 ne menee 1 mT., o0ecreynBaeT BO3MOKHOCTD:
perucTpaluy curHana Konebdanus rpyaHoii kinetku (CeHcop AbIXaHU);
OTIpe/ICTICHUS YaCTOTHI JIbIXaHUS.

YcTpoiicTBo 1uist cOopa TaHHBIX OT CEHCOPOB M MepeIayu Ha
MEPCOHAIBHBIN KOMIIBIOTEP 00ECIIEYNBAET BO3MOKHOCTD COOpa JaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY CEHCOPOB U OTMPABKY MOJYUYEHHBIX JAHHBIX
Ha [IK. [Togknrouenue nenTpanbHoro moayis k [IK momkHO
ocymecTBIATHCs ¢ moMotsio USB-kabens. YcTpoiicTBo 11 coopa
JTAHHBIX JTIOJDKHO UMETh TaTbBAaHUYECKYIO U30JIsIIHEo OT 11K,
o0ecrneunBaTh BO3MOKHOCTh OJTHOBPEMEHHOTO MOIKIIOYSHHSI BILIOThH JI0
4 cencopos. Kaxnplil u3 Bxoz0B YcTpoiicTBa ajs cOopa JaHHBIX
JOJKHO UMETH TaTbBaHHUUECKYIO U30JIAIINIO (0OecredeHre
MEXKaHAJIbHOW TalbBAaHUYECKOHN M30s1uH). [loKITI09eHre CEHCOPOB K
YcTpolicTByY /uis cOOpa TaHHBIX OCYIIECTBISETCS C IOMOIIBIO
CrienuaaIn3upoBaHHbIX pazbeMoB Tuia LEMO, oGecrieunBaronimx




MPaBWJIBHOCTH MOJKIIOUYEHUS pa3beMa U CHUKAIOIIUX PUCK CIyYaiHOTO
KacaHUs Pa3beMOB TOKOMPOBOISAIINX YaCTEH, a TAKKE
00ecneurBaIIUX 3aIUTy OT HECAHKIIMOHUPOBAHHOTO TOKITIOYCHHS K
MIPOU3BOJILHBIM YCTPOMCTBAM.

Monynbe «KHomnkay» He MeHee 1 mIT., 06ecreynBaeT BO3MOKHOCTD:
pa3MEeTKH PETUCTPUPYEMBIX CUTHAIIOB. Kon4ecTBO pa3mMedaeMbIx
COCTOSIHMI cUTHaJIa JOJHKHO OBITh HE MEeHee 3-X pa3Iu4HbIX KaTeropuil.
Y eTpoicTBO 7151 peTUCTpalliy apTepUaIbHOTO AaBICHUS HE MeHee |
IIT.

Metoanyeckoe mocodue, KOTopoe TOIHKHO coepkaTh He MeHee 30
J1a00paTOPHBIX/TTPAKTUYECKUX/IEMOHCTPAIIMOHHBIX PadoT.

TexHogorn4eckas HalpaBJCHHOCTH

OO6pazoBaTeNbHBIN
KOHCTPYKTOp AJIs

9. MPAKTUKU OJIOYHOTO
MPOrPaMMHUPOBAHHUS C
KOMIUICKTOM JaTYNKOB

Pob6oTrorexunueckuii Habop MpeaHa3HAYEH IS U3YYEHUS OCHOB
POOOTOTEXHUKH, JAETANCH, Y3I0B M1 MEXaHU3MOB, HEOOXOAMMBIX JIJIS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop no3BossieT npoBoUTh 3KCIEPUMEHTHI 10 MPEAMETY (pU3HKa,
CO3/1aBaTh U MPOrPaMMHUPOBATH COOMPAEMbIE MOJIENH, U3 KOMIIOHEHTOB,
BXO/ISIIIMX B €r0 COCTaB, pab0vre MO MOOMIIBHBIX U CTAllMOHAPHBIX
POOOTOTEXHUUYECKUX YCTPOIMCTB C aBTOMATHU3UPOBAHHBIM YIIPaBIECHUEM,
B TOM YHCJIC Ha KOJECHOM U TYCEHUYHOM XOJTy, a TAKXKe KOHCTPYKIIHIA,
OCHOBaHHBIX Ha UCIIOJIb30BAHUU PA3IMYHBIX BUAOB Niepeaad (B TOM
YHCIIe YePBAYHBIX M 3yOUaThIX) a TAK)KE PHIYaroB. BcTpoeHHBIE
6ecripoBoHbie ceTeBble pemieHus (Wi-Fi u Bluetooth), Bo3MoxHOCTB
uHTerpanuu ¢ 6ecrataeiM o01aunbM 10, obecrieunBaroT
BO3MOYXHOCTh MPAKTUUYECKOTO U3YUEHUS TEXHOJIOTUN WHTEPHETA Bellen
¥ OCHOB UCKYCCTBEHHOTO MHTEIUIEKTa. OOecreunBaeTcsi BO3MOKHOCTh
00BETMHEHUS HECKOJIBKUX POOOTOB, COOPAHHBIX U3 MOJI0OHBIX HA0OPOB,
B TPYIIIIBI C CETEBBIM B3auMoieicTBreM. [IpexycmoTpena
OMIIMOHAIbHAS BO3MOKHOCTh PACIINPEHUs JOMOIHUTEILHBIMU
KOMITOHCHTaMH (HE BXOJISIIUMU B CTAHJAPTHYIO KOMIUICKTAIIHIO),
MO3BOJISIFOIIMMHU U3Y4aTh TEXHUUECKOE 3PEHUE U TIPOMBIIUICHHYIO
poboroTexnuky. [IpegycMoTpeHa BO3MOXKHOCTh pabOThI Habopa ¢
JIOTIOJTHUTEIHHBIMU O0JTAYHBIMH CEPBUCAMH.
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[IpenycMoTpeHbl MUHUMYM JBa MPOTPaMMHUPYEMBIX KOHTPOJLIEpA B
TUTACTUKOBBIX KOPITycax, MO3BOJISIONINX OJHOBPEMEHHO CO3/1aBaTh 2
BapHaHTa poOOTOB PA3IMYHOTO Ha3HAUEHUS, UMEIOIIHUX BO3MOXKHOCTh
paboThI KaK B MOTOKOBOM PEXHME, TAK U aBTOHOMHO; TTO3BOJISTIOLIIX
peanin3oBath 00ydyeHHEe IPOrpaMMHUPOBAHUIO B HECKOJIBKUX Cpelax
pa3paboTKy Ha pa3IMYHbIX s3bIKaxX (K mpumepy, B cpeaax Mblock,
Arduino IDE, na si3pikax Scratch, C, Python, micro Python).

Kak MUHUMYM OIMH U3 KOHTPOJJIEPOB UMEET BCTPOSCHHYIO
OTIepaIlMoOHHYIO0 cucTeMy, BctpoeHHble Wi-Fi u Bluetooth, mopt ans
MOJIKITIOYEHUS TIOCJICA0BATENIEHO COSMHIEMbIX BHEITHUX YCTPOICTB
(1e meHee 20 0JTHOBPEMEHHO MOAKIIOYaEMbIX YCTPOUCTB).

Kak MUHUMYM OIMH U3 KOHTPOJIEPOB IMEET BO3MO>KHOCTD
OJTHOBPEMEHHOI1 3aIiCH HE MeHee § Mporpamm, ¢ BO3MOKHOCTBIO
MEPEKITIOYCHUST MEXKITY HUMHU.

Kak MUHHMYM OJIUH U3 KOHTPOJIJIEPOB UMEET MOJIHOIBETHBIN JUCTLICH
(IPS), mo3BoISIIOIMINI BEIBOAUTH JJAHHBIC C TATYMKOB B BHEC TAOIHI] U
rpaduKoB, a TaKXKe CO3/1aBaTh BCTPOCHHBIE B KOHTPOJLJIEP BUICOUTPHI.
KonngecTBo ceHCOPOB M HCIIOTHUTEIBHBIX YCTPOHCTB, BCTPOCHHBIX B
OJIUH U3 KOHTPOJUIEPOB, - HE MeHee 10 miT.

O011ee kon4yecTBO 31eMeHTOB B Habope He MeHee 400 mIT., B TOM
YHCIIe MOIKITI0YaeMbIe MOTYITH:

- Bluetooth monynb,

- IBOMHOM TaTYNK JTUHWH,

- YIBTPa3BYKOBOM TaTYUK PACCTOSHHUS,

- JATYHK IIBETA,

- TATYUK KACaHUS dIEKTPOMEXaHMUECKUM,

- IR Moy,

- MOTOP MOCTOSIHHOTO TOKa € PEAYKTOPOM — HE MeHee 2 IIT.,

- CEpPBONPUBO/I,

- MyJIbT JUCTAaHIIMOHHOTO yrpaBieHus IR.

Habop nomxkeH ObITh YKOMIUIEKTOBAH aKKyMYJISTOPHBIMU OaTapesiMHy.
IIporpammHoe oOecrieueHue, UCTIONb3yeMOe JUIsl TPOrPaMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJENEN U YCTPOICTB, TOJIKHO OBITH
JOCTYITHO JJ1s1 OECIUIaTHOTO CKauMBaHUs U3 ceTu MHTepHeT u
MOCJIEAYIOIIETO UCTOIb30BaHUS.




10.

OobpazoBatenbHbIN HAOOP
10 MEXaHUKE,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

"HaGop noymkeH ObITh MpeAHa3HAYCH IS TPOBEICHUS yIEOHBIX
3aHATUNA MO U3YYEHHUIO OCHOB MEXATPOHUKU U POOOTOTEXHHKH,
MPAKTUYECKOTO IPUMEHEHHUS 0a30BbIX 3JIEMEHTOB JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TaK)Ke HanboJiee pacpOCTPaHEHHOM 3JIeMEHTHOMN
0a3bl 1 OCHOBHBIX TEXHUYECKUX PEIICHUH, TPUMEHSIEMbIX IPU
MIPOEKTUPOBAHUU U IPOTOTUIIUPOBAHUY PA3JIMUYHBIX HHKEHEPHBIX,
KMOEpPHETUUYECKUX U BCTPAUBAEMbIX CUCTEM.

B coctaB Habopa T0KHBI BXOAUTH KOMIUIEKTYIOIINE U YCTPOICTBA,
o0JafaroIre KOHCTPYKTHBHOM, SJIEKTPHYECKOM, anmapaTHoOl U
MIPOrpaMMHON COBMECTUMOCTBIO IPYT C IPYTOM.

B cocraB Habopa M0HKEH BXOAUTH KOMITJIEKT KOHCTPYKTUBHBIX
3JIEMEHTOB M3 MeTaJlia sl COOPKHM MakeTa MaHUMYJISIIHOHHOTO poboTa
1 KOMIUIEKT METaNINYECKUX KOHCTPYKTUBHBIX JIEMEHTOB /17151 COOpKU
MakeTa MOOUJILHOTO podoTa.

B cocraB Habopa JOKHBI BXOJUTH MIPUBOAA PA3IIMYHOTO THUIIA: MOTOPHI
C UHTEIPUPOBAHHBIM WA BHEIIHUM JTATYUKOM IOJIOKEHUSI — HE MEHEE
21T, CepBONPUBOJ OOJIBLION — HE MeHee 41T, CEPBONPUBOJI MaJIbIN —
HE MEHee 21T, IIPUBOJ] C BO3MOXKHOCTBIO YIIPABJICHMS B IIaTOBOM
pexuMe — He MEHee 211T.

B cocraB Habopa JOKHBI BXOJUTH 3JIEMEHTHI ISl COOPKH BaKYyMHOTO
3axBara: BaKyyMHasl IPUCOCKA — HE MeHee 1T, 3JIEeKTpOMarHuTHBIN
KJIallaH — He MeHee 11T, BaKyyMHBIM Hacoc — HE MeHee | 1T.

B cocraB HaOopa moKHA BXOAUTH dJIEMEHTHAst 0a3za st
IPOTOTUIHMPOBAHUS: TIJIaTa JUI1 OeCrIaeuHOro NPOTOTUIMPOBAHNUS,
KOMIUIEKT MPOBOJIOB PA3IMYHOIO THIA U JUIMHBI, KOMIUIEKT PE3UCTOPOB,
KOMIUIEKT CBETOAMO0B, CEMUCETMEHTHBIN NHAUKATOP, auciuien KK-
THUIIA, KHOTIKK — HE MEHee SIIT, MOTEHIIMOMETPhI — HE MeHee 31T,
MH(PaKpaCHbII TaTUUK - HE MEHee 31T, yIbTPa3ByKOBOH JaTUUK - HE
MeHee 31T, JaTYUK TEMIEPaTyphl - He MeHee 11T, JaTYuK
OCBEIIEHHOCTH - He MeHee 11T, moaynps Bluetooth — He menee 11,
moxayie MK-npuemnnka — He menee 1mt, moayns MK-nepenarunka B
BH/JIE KHOTIOYHOI'O IyJIbTa YIIPABJIEHUS — | IT, aKKyMYJISITOp — HE MEHEE
lr, 3apsAHOE yCTPOMCTBO — HE MeHee | miT.

B cocraB Habopa T0IHKEH BXOAUTh MYJIbTUIAATYHK JUIsI U3MEPEHUS
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TEMIIEpaTyphl U BIAKHOCTHU OKPYKAIOIIEH cpelpl — He MeHee 11T,
MynbpTUIATYUK JOJDKEH 001a1aTh BCTPOSHHBIM MUKPOKOHTPOJLIIEPOM
(TakToBas yactora - He MeHee 16 MI I, muHa JaHHBIX — HE MEHee 8
KoGaiit), nuarepdeticamu 11 HOJKIIOUEHHS K BHEITHUM yCTPOHCTBAaM:
nudpoBbie U aHaorossie MOpThI, 1-wire TTL, pasbem tuma RJ.

B cocraB Habopa q0KeH BXOAUTh KOMIUIEKT YHUBEPCAIbHBIX
BBIYHUCIUTENbHBIX MOIYJIEH, MPEACTABIAIOMINX cOO0H 6a30BYyIO ILIATY,
IU1aTy paclIMpEeHus AJisl CETEBOrO B3aUMOJCHCTBUS U IUIATy
MOAKJIIOYEHUS] CUIIOBOM HAarpy3Kku. Bxopsiiye B KOMIUIEKT yCTPOHCTBa
TOJDKHBI 00J1a1aTh OTHOBPEMEHHOW KOHCTPYKTUBHOM, DIIEKTPUYECKOH,
anmnapaTHOM U MPOrpaMMHON COBMECTUMOCTBIO IPYT C IPYTOM.
basoBast nnata yHMBEpCaIbHOTO BHIYMCIUTEIBHOIO MOYJIS AOKHA
MIPEJICTaBIATh COOON MPOrpaMMUpPYEMBIi KOHTpOJUIep B cpeae Arduino
IDE nnu anamoruuHbIX ¢CBOOOIHO pacipoCTpaHsieMbIX cpeaax
pa3paboTku. bazoBas miara gomkHa 001a/1aTh BCTPOSHHBIMU
uHTepdeiicaMu IS MOAKIIIOUEHUS ITU(PPOBBIX U aHAIOTOBBIX
ycTpoiicTB, BeTpoeHHbiMu uHTepdeiicamu USB, UART, 12C, SPL, 1-
wire TTL, Bluetooth, WiFi.

[TnaTa pacmmpenus q0MKHA 00€CTIeYnBATh BO3MOXKHOCTD MOKITIOUEHUS
YHUBEPCAIBHOTO BBIUUCIUTEIBHOTO MOYIISI K CETH TOCPECTBOM
unrepdeiica Ethernet. [1nata pacmpenus qomkHa 061agaTh TOpTaMu
BBOJIa-BBIBOJA JUISI MOAKITIOYEHUS IU(DPOBBIX U aHATOTOBBIX YCTPOICTB,
untepdeiic SP1 1 BO3MOKHOCTHIO MOAKIIOYEHNS BHEITHEH KapThl
MaMSATH.

[Inara pacumpenust 1uisi NOAKIIOYEHNS CUIOBOM Harpy3KH JI0JKHA
o0ecrneunBaTh BOZMOXHOCTh MPSIMOTO TIOJIKITIOYSHHS BHEIITHEH CHIIOBOM
Harpy3kH, a TaKXKe peryJImpyeMon Harpy3ku rnocpeacrsom PWM
uHTepdeiica.

B coctaB Habopa 10JKeH BXOIUTH POTrpaMMHUPYEMbIi KOHTPOJLIED,
o0ecreynBaroIUil BO3MOXKHOCTh OCYILECTBISATH pa3paboTKy
MIPOrpaMMHOTO KO0J1a, UCTOJIb3Ysl HHCTPYMEHTapUil cpell pa3paboTKu
Arduino IDE u Mongoose OS u si3pik0B nporpammupoBanust C\C++,
JavaScript. [Iporpammupyembiit KOHTPOJIIEP TOJDKEH 00J1a1aTh
MOpTaMU /ISl IOJIKITFOUEHUS IIU(PPOBBIX U aHATIOTOBBIX YCTPOKCTB,
BCTPOEHHBIMH MPOrPaMMHPYEMBIMU KHOIIKAMH U




ANEKTPOMEXaHUYECKUMU MOYJISIMU JIJIsl OPTaHU3alMH CUCTEMbI
PYYHOTO YIPaBJICHUS, BCTPOCHHBIMU ITPOTPAMMHUPYEMBIMHU
CBETOJMOIaMU JJIsl MHAUKAIIMN paboyero pexuma, BCTPOSHHBIMH
untepdeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocraB Habopa q0mKEH BXOAUTh MOAYJb TEXHUYECKOTO 3pEHUS ,
MPEeICTaBIISAIONINI cOO0M BRIUUCIUTEILHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOINPOLIECCOPOM (KOJI-BO sJIEp - HE MEHEE 41T, YacToTa sSApa He
Mmenee 1.2 I'T, o6bem O3Y - He MmeHee 512MO, 00beM BCTpOSHHOM
namsTH - He MeHee 81°0), MHTerpupOBaHHON KaMepoll (MaKCUMaJIbHOE
paspelleHue BUACONOTOKa, IepeaaBaemoro no uarepgeiicy USB - He
MeHee 2592x1944 en.) u ontuueckoil cucreMoil. Molysib TEXHUYECKOTO
3peHusi JOKEH 00J1a/1aTh COBMECTUMOCTBIO C Pa3TUYHBIMU
IPOrpaMMHUPYEMBIMU KOHTPOJLIEPAMH ¢ IOMOIIBI0 HHTEP(ENcoB - 1-
wire TTL, UART, 12C, SPI, Ethernet. Moaynib TEXHHUECKOTO 3pEHHUS
JOJDKEH 00ecieunBaTh BHIIOJHEHUE BCEX N3MEPEHHUH U BBIYMCICHUNA
MOCPEACTBOM COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOKHOCTEH
BCTPOEHHOT0 MHUKpOIpoieccopa. Moayinb TEXHUUECKOTO 3pEHUS
JOJDKEH 00J1a/1aTh BO3MOKHOCTBIO KOMMYHUKAITUH C aHAJIOTHYHBIMU
MOJTyJISIMH [TOCPE/ICTBOM LIMHBI Ha 6a3e Mocie10BaTeIbHOro
uHTepdeiica ¢ 1enbo JalbHEeNIIeH nepe1ay pe3ynbTaToB U3MEPEHUH
IpYIIBI MOJTyJIEH Ha YIIpaBIsIOlIee BEIYUCIUTENLHOE YCTPOMCTBO,
MOJIKITIOYEHHOE K JAHHOW MIMHE. MOTylTh TEXHHUYECKOTO 3PEHHS JOJKEH
obecreynBaTh HACTPOUKU PEXUMOB pabOTHI - HACTPOUKY IKCIIO3ULIUH,
Oasianca 6eoro, BETOPA3HOCTHBIX COCTABIISIONINX, TUTOMIATN
oOHapyKuBaeMoi 00J1acTH N300paskeHHsl, OKPYTIIOCTH
oOHapyXHBaeMOI 0071aCTH N300paKEHUS, TTOJIOKEHNE
oOHapyKUBaeMbIX 001acTeil OTHOCUTEIBHO APYT Jpyra, MalIMHHOE
oOyJeHune mapaMeTpoB HEHPOHHBIX CETEH NJisi 0OHAPYKEHHS OOBEKTOB,
(bopMy U 3aK0IUPOBAHHbIE 3HAYEHUsI OOHAPYKUBAEMbIX MapKepOB THIIA
Aruco, pazMepsl 00HAPYKHBAEMBIX OKPYKHOCTEH, KBaJpaTOB U
TPEYToJIbHUKOB, TaPaMETPOB KOHTPACTHOCTH, Pa3MEPOB, KPUBU3HBI U
TIOJIOKEHHSI PACTIO3HABAEMBIX JIMHUH.

HaGop nomxken obecneunBaTh BO3MOXKHOCTb Pa3pabOTKH MOJIEIH
MOOWIBHOTO poOoTa, yrpasisemon B FPV-pexxume mocpeactsom




MIPOrpPaMMHOT0 o0ecreueHus AJis1 NEPCOHABHOTO KOMIIbIOTEPA U
MOOMIIBHBIX ycTpoiicTB Ha 6aze OC Android nim 10S,
00ecneurBaoIIero BO3MOXHOCTh YIIPaBICHUS MOOUIIBHBIM POOOTOM U
BCTPOCHHBIM MaHHITYJIITOPOM MTOCPEJICTBOM TPapruECKOro
uHTepdeiica, BKIOYAIOUIMM B ce0s1 Ha0Op KHOMOK U MepeKovareneii,
JDKOMCTUK, 00JIaCTh I 0TOOpasKeHHsI BUJIEO.

Habop nomxken obecnieunBath BO3MOKHOCTh H3yUEHUSI OCHOB
pa3paboTKH MPOrPaMMHBIX U allapaTHBIX KOMILIEKCOB MHKCHEPHBIX
cucteM, pemieHuid B cepe ""MHTEpHET Bemel"", a Takke perieHui B
o0acTu pOOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIICKTA M MAITUHHOTO
o0OyueHusl.

B cocraB Habopa JOMKHO BXOIUTH ITOCOOHE TIO U3yYSHHUIO OCHOB
AJICKTPOHHMKHU U CXEMOTEXHUKH, penieHui B chepe ""MHTEepHET
Bemiei"", pa3paboTKH U MPOTOTUITMPOBAHHIO MOJIeNIel poOOTOB.
B cocraB Habopa T0KHO BXOAUTH MTOCOOHE 110 U3YUEHUIO OCHOB
pa3pabOTKU CHCTEM TEXHHUYECKOTO 3PEHHUS U SJIEMEHTOB
HMCKYCCTBEHHOIO MHTEJUIEKTA."

11.

YersipéxoceBoi
y4eOHBII poOoT-
MaHHITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MpEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, ISl OJATOTOBKH 00yYaroIIUXCsI
K BHEJIPEHHIO U MOCJIEAYIONIEMY UCIIOJIb30BAHNIO POOOTOB B
IIPOMBIIIJIEHHOM IIPOU3BOCTBE.

KonnuecTtBo oceit poOboTa MaHUITYJIATOpPA - YETHIPE.

IlepemelieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YIOPaBIATHCS MIArOBBIMU ABUTaTeIsiMU. HampsokeHne nuTaHus aroBbix
nBurareseit He 6omnee 12 B.

CepBoaBUTaTENh Y€TBEPTON OCH JIOJDKEH 00ECTICUrBATh TTIOBOPOT
MHCTPYMEHTA.

VY101 noBopoTa MaHUIYJIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIbHON
ocu He meHee 180 rpanycos.

Jli1g onpesienieHus MOJI0KEHUST MaHUIYJISITOpa MPU TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJDKEH MCIIOJIB30BaThCS DHKOJED.

Yrois noBopoTa 3aJHETO IIe4a MaHUIyJIsITopa He MeHee 90 rpaaycoB.
¥Yroa noBopoTa nepeaHero mieda MaHunysiastTopa He MeHee 100
IpagycoB.

JU1d onpeiesieHns NOJI0KEHNUS 3aJTHETO U NIEPEAHETO IIIeY
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MaHUMYJSTOPA H0JKEH UCHOIB30BaTHCS TUPOCKOIL. YTO0JI TOBOPOTA IO
yeTBepTOi ocu He MeHee 180 rpaaycos.

JlomkHa ObITh BOBMOXKHOCTb OCHAIIEHHS CMEHHBIMH HacaJKaMu
(HammpuMep, AeprkaTesb KapaHama uii Giomactepa, MpUCcocKa ¢
CepBOJBUTATEEM, MEXaHUUECKOE 3aXBaTHOE YCTPONUCTBO C
CEpBOJBUIATENIEM, YCTPOICTBO ISl Ja3€pHON TPaBUPOBKU UIIU
ycTporicTBo it 3D-neuatn). MuHMManbHasT KOMITIEKTAIMS CMEHHBIMH
Haca/JKaMH: [THEBMaTUYECKUN 3aXBaT (IIPUCOCKA), MEXaHUYECKUI
3axBart, HacaJKa JepKaTellb I KapaHaaia/MapKepa/pydku, HacaaKa
MIEPEXOIHUK JUIsl KPETIJICHHUSI COBMECTUMBIX KOHCTPYKTHBHBIX JI€Tanel u
KOHCTPYKLUH, HacaKa Ja3epHON TpaBUPOBKH, Hacaaka 3D-nmevaru (ans
pabotsl ¢ uractukoM PLA ¢ quamerpom HutH 1,75 MM).

JlomkeH OBbITh OCHAIIEH CEPBOMPUBOAOM JJIs THEBMATUYECKOTO U
MEXaHMYECKOI'0 3aXBaTOB, 00ECIEYNBAIOIIUM BpAIlIEHUE 3aXBaYEHHOI O
00BEKTa BO BpeMsi IIEpeMEIIeHHs], IOBOPOT MEPEMENIaeMOro 00beKTa
BOKPYT BEepTUKaIbHOM ocH. it oGecriedennst GyHKIMOHUPOBAHUS
MTHEBMATUYECKOT0 3aXBaTa JOKEH OBITh OCHAIIIEH BCTPOCHHOH B
KOPIYC MaHUMYJISATOPa IOMIIOM.

JlomkHa OBITH BO3MOXKHOCTb IMOAKIIOUYEHHUS JOTTOJIHUTEIbHBIX
YCTPOICTB (Hampumep, TpaHCIOpTepa, peibea JUIsl IepeMelleHus
poOoTa, myabpTa yIpaBJIeHUs TUIIA JXKOMUCTUK, KaAMEpPbl MAILIMHHOTO
3pEHMsI, ONITUYECKOT0 JaTYMKa, MOAYJIsl OECIPOBOIHOTO AOCTYIIA).
Po6oT-mManumnynsTop moimKeH 00ecreurnBaTh NepeMeieHne HacaaKu B
IIPOCTPAHCTBE, AKTUBALIMIO HACAIKU, BOBMOKHOCTD TMOTY4EHUS
CUTHAJIOB OT KaMepbl U JaTYUKOB, BO3MOXKHOCTh YIIPABJICHUS
JIOTIOJIHUTEIBHBIMU YCTPOHCTBAMH.

Marepuan kopiryca — amoMuHui. J{namerp padodeit 30061 (0€3 yuera
HAaBECHOT'0 MHCTPYMEHTA U YETBEPTOH ocu) He MeHee 350 Mm.
WnTepdeiic moaxmouenus — USB.

JloJKeH UMEeTh BO3MOXKHOCTh aBTOHOMHOM paOOThl M BHEIITHETO
yrpaBieHus. [{j1s BHEIIHEro yrnpaBieHusl TOJKeH ObITh MPEAyCMOTPEH
nyJbT, HOJKII0UaeMbIi K poOoty 1o Bluetooth.

VYpapnsomuid KOHTPoJLIep AOKEH ObITh COBMECTHUM CO Cpeoit
Arduino.

Ypapistomuii KOHTPOJUIEP COBMECTUM CO CPEON TPOTPAMMUPOBAHUS




Scratch u s1361K0M TporpamMmupoBanust C.

JloiokeH obecneunBaTh MOBOPOT IO IEPBBIM TPEM OCSM B 33/1aHHBIN
YroJl ¥ Ha 331aHHBII Yrojl, HOBOPOT 110 YETBEPTOW OCH Ha 3a/IaHHBIN
yTOJI, ABMKEHUE B KOOPAUHATHI X, Y, Z, IepeMEILICHUE Ha 3aJaHHOE
paccTosiHHe 110 KoopanHatam X, Y, Z, nepefady JaHHBIX O TeKyLIeM
MOJIOKEHHH YTIIOB, Mepeady JaHHbBIX O TeKYIIMX KOOpIUHATAX
MHCTPYMEHTA.

JIOJDKEeH MoAepKUBATh TIEpEMEIICHHE B IEKAPTOBBIX KOOPIUHATAX U
yrilax IOBOpPOTa OCEH, € 3aIaHHOI CKOPOCTBIO U YCKOPEHHUEM.

Turnb! nepeMenieHuii B IEKapTOBBIX KOOPAWHATAX: IBHKEHHE IO
TPaeKTOPHH, IBIKCHHE 10 MIPSIMOM MEXKAY JBYMS TOUKAMH,
[IEpENPHITMBaHUE U3 TOUKU U TOUKY (IIEPEHOC OOBEKTA).

Kopnyc nomken ObITh B 3aIIUIIEHHOM UCIIOMTHEHUE (Ki1acca He HIDKE
1P20).

12.

OobpazoBatenbHbIN HAOOp
TUISL U3Y9CHHUSI
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITUOHHBIX
poboToB

"O6pa3oBareabHbII HAOOP JOKEH ObITh NPEHA3HAYEH I U3yUeHUS
POOOTOTEXHUYECKMX TEXHOJIOTHIA, OCHOB HH(POPMAIIMOHHBIX
TEXHOJIOTUI U TEXHOJIOTHI MPOMBIIUIEHHOW aBTOMAaTH3aL1H, & TAKXKE
TEXHOJIOTUI POTOTUIIMPOBAHMS U AIIUTUBHOTO ITPOU3BO/ICTBA.

B cocraB Habopa JOKHBI BXOJUTh KOMIUIEKTYIOIME U YCTPOICTBA,
oOyanaronye KOHCTPYKTUBHOM, annapaTHON U porpaMMHOM
COBMECTUMOCTBIO JIPYT C APYTOM.

1) KoMIIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METajlla ¥ IJIACTHKA JJIs
cOOpKM MoJiesIelt MAHUITYJISILIMOHHBIX POOOTOB C YIJIOBON KUHEMATHKOM,
MJI0OCKOTapalyIeIbHOM KuHeMaTukoi, Delta-kuneMaTukoi.

2) UHTennekTyaabHbIN cepBOMOYIIb C HHTETPUPOBAHHON CHCTEMON
yYIpaBJICHUS - HE MEHee 7IIT.

CepBoMOyJIb TOJKEH 00J1aJaTh HHTETPUPOBAHHON CHCTEMOMN
yIpaBieHHs, 00eCIIeYNBAIOIICH 0OPaTHYIO CBSI3b HJIM KOHTPOJIb
[1apaMeTPOB - MTOJIOKEHUE Bajla, CKOPOCTh BpAI[CHUs, Harpy3Ka
MPHUBO/JIA, a TAaK)Ke 00ECIeUrBarOIIel BO3MOKHOCTD IOCIIEI0BATEILHOTO
MOAKJIIOYEHUS APYT C IPYTrOM U YIPABIEHUS CEPBOMOAYIISIMU 110
MOCJIEI0BATEIBLHOMY MOTYAYIIEKCHOMY aCHHXPOHHOMY UHTEpdeiicy.
3) PoGoToTexHuueckuii KOHTPOJUIEP, MPEACTABISAIOIINNA COOOH
MOJYJTBHOE YCTPOMCTBO, BKITIOUAIOIIEE B C€0s1 OTHOTIIIATHBIHN
MUKPOKOMIBIOTED ISl BHIIOJIHEHMSI CJIOKHBIX BBIUMCIUTEIbHBIX
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ornepauui, nepudepuiHbplii KOHTPOIUIEP I YIPABICHUS BHEIIHUMU
YCTPOMCTBAMH U IUIATY PACIIUPEHUS 1Sl IOJKIOYEHHSI BHEILTHUX
ycTpoicTB. Moy poOOTOTEXHUYECKOIO KOHTPOJLIEPa T0JIKHbI
o0y1aaTh OTHOBPEMEHHOM KOHCTPYKTUBHOM, allliapaTHOM 1
IIPOrpaMMHOM COBMECTUMOCTBIO IPYT € IPYIOM.

PobGoToTexHIMUECKUI KOHTPOJLIEP TOJIKEH yIOBIETBOPATh TEXHUIECKUM
XapaKTepUCTUKAM: KOJI-BO sJIep BCTPOCHHOTO MUKPOKOMIIbIOTEpA - HE
MeHee 4, TakToBast yacToTa sifpa - He meHee 1,2 [T, o6sem O3V - He
MeHee 512 M6, nanmnuue untepdericon - SPI, 12C, 1-wire TTL, UART,
PWM, mudpossie - He MeHee 16 T 1 aHAJIOTOBBIE TMOPTHI - HE MEHEE 8
LIT JJ1s1 TIOJKJIFOUEHHsI BHEIIHUX YCTPOUCTB, BCTPOEHHBIN MUKPO(OH, a
taxoke WiFi uimu Bluetooth st koMMyHHKanuy cO BHEITHUMH
ycrpoiictBamu. PoG0TOTeXHUYECKHI KOHTPOJUIEP JOKEH
o0ecreunBaTh BO3MOXXHOCTH MMPOTPAMMHPOBAHUS C TOMOIIBIO CPECTB
s3p1k0B C/C++, Python u cBo601HO pacnpoctpansiemoit cpeast Arduino
IDE, a Taxxe ynpasiieHUs: MOJEISIMU pOOOTOTEXHUUECKUX CUCTEM C
nomMouipo cpeast ROS.

4) IIporpaMMupyeMblil KOHTPOJUIEp - HE MeHee 1miT.
[IporpaMMupyeMblil KOHTPOJUIEP JOJKEH MPEACTABIATH OO0
BBIUUCIIUTENIBHBIA MOJYIb, 00J1aJal0IUM [IU(PPOBBIMH MTOPTAMH - HE
MeHee 8 IIT U aHAJIOTOBBIMU IOPTaMH - He MeHee 16 1T, uHrepdeiicamu
UART, I2C,SPI, TTL, a takxe MoysneM OeCipOBOTHOM CBSI3U THIIA
Bluetooth i WiFi 15 co3nanus annapaTHO-NPOrpaMMHBIX PeIIeHU
u ""ymMHBIX/cMapT""-ycTpOHCTB /Ui pa3paboTku pemenuit ""MHTepHeT
Bemen'"".

5) Ilnata pacumpeHus porpaMMHUPYEeMOro KOHTPOJUIEpa — HE MEHee
1. TlnaTta pacmupeHus 10KHA 00eceynBaTh BOZMOKHOCTh
MOJIKJIFOUYEHUS YHUBEPCAIBHOIO BBIUUCIMTEILHOTO MOYJISL K CETU
nocpenctBoM untepdeiica Ethernet. [Inata pacmmpenus nomkHa
o0Jy1ajaTh MOPTaMU BBOJIA-BBIBOJIA JIJIS TOAKIIIOUSHHS U(PPOBBIX U
aHaJIOTOBBIX ycTpocTB — He MeHee 40 T, uarepdeiic SPI u
BO3MO>KHOCTBIO MTOJIKJIFOUEHUS BHEIIHEW KapThl aMSATH.

6) Moaynb TEXHUYECKOTO 3PEHUS, TIPEICTABIISIONINI CO00H YCTPOMCTBO
Ha 0a3e BBIYMCIUTEILHOIO MUKPOKOHTPOJIJIEpA U HHTETPUPOBAHHON
KaMepbl, 00ecrieynBarollee paclio3HaBaHue MPOCTEUIINX N300paKeHUH




Ha MOJyJI€ 3a CUeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOKHOCTEH - HE
MeHee 1mT;

Moy TEXHHYECKOT0 3pEHUs T0JKEeH 00ecrieunBaTh BO3MOKHOCTh
KOMMYHMKAIUH C aHAJOTMYHBIMA MOAYJISIMU ITIOCPEICTBOM LIMHBI HA
0a3e nociuenoBaTenbHOro HHTEp(delica ¢ 1enblo AaabHeNIIed nepeaayn
pe3yiabTaTOB U3MEPEHUN IPYIIIBI MOYJIEH HA yIIPaBIIAIOLIEe
BBIUUCIIUTENILHOE YCTPOMCTBO, MOJKIOYEHHOE K JAHHOW LIMHE.
Moy TEXHUYECKOTO 3pEHUs T0JDKeH 00ecrieunBaTh BO3MOKHOCTh
OCYILLIECTBIIATh HACTPOMKY MOJYJIsl TEXHUYECKOT'O 3pEHUS - HACTPOUKY
AKCIO3UINH, OanaHca 6esIoro, IBETOPA3HOCTHBIX COCTABJISIFOIIUX,
IUI0IIAAN 0OHAPYKUBAaeMON 00JIaCTH U300paKEHUS, OKPYTIIOCTH
oOHapyKUBaeMOi 00J1aCcTH N300paKeHHsI, TOJIOKECHHE
oOHapyKuBaeMbIX 00J1aCTel OTHOCUTENBHO JIPYT Apyra.

Moy TEXHUYECKOTO 3pEHUs T0JDKeH 00eCTieuuBaTh BO3MOKHOCTh
HAcCTPOWKM Ha OJJHOBpPEMEHHOEe OOHapyxeHue He MeHee 10 pa3IuuHbIX
OJIMHOYHBIX 0OBEKTOB B CEKTOPE 0030pa, TMO0 HE MEHEe 5 COCTaBHBIX
00BEKTOB, COCTOSIIIIUX U3 HE MEHEe 3 pa3IMuHbIX rpaduyecKkux
MPUMHUTHBOB.

Moaynab TEXHHYECKOTO 3pEHUs JOJKEH 001aaTh BCTPOSHHBIMU
untepdeiicamu — USB, UART, 1-wire TTL, 12C, SPI ansa
KOMMYHHMKAIMU CO BHEIIHUMHU MOJIKJIFOYAaEMbIMU YCTPOHCTBAMHU.

7) B coctaB Habopa AOIKHBI BXOAUTH LIU(PPOBBIE HH()OPMAIIMOHHO-
CEHCOPHbIE MOJYJIH, IPEACTABIISAONINE COOON yCTpoiicTBa Ha Oa3e
IIPOrpaMMHUPYEMOT0 KOHTPOJIJIEPA U U3MEPUTEIBLHOTO JIEMEHTA.
Hudposoit Moaybs 10KEH 001a1aTh BCTPOSHHBIM
MUKPOKOHTPOJIIEPOM (TaKTOBasi 4acTora - He MeHee 16 MI'n, muna
naHHBIX — He MeHee 8 KOaliT), nurepdeiicamu 1s MOAKIIOUEHUS K
BHEIIIHUM YCTpOMCTBaM: IIU(PPOBBIE U aHAJIOTOBBIE MOPTHI, 1-wire TTL,
pa3beM tumna RlJ.

[udposoii MOIyIb JOHKEH 00ecTIeYMBaTh BO3MOXKHOCTD
KOMMYHHKAIUHU C aHAJTOTMYHBIMH MOAYJISIMU ITOCPEICTBOM LIMHBI HA
0aze mocienoBaTeNbHOTO HHTEpdeiica ¢ 1eNblo JaabHelel nepeaadn
pe3yJIbTaTOB U3MEPEHUI TPYIIIBI MOYJIEH Ha YIpaBIIsiolee
BBIYHCIIUTENIBHOE YCTPOICTBO, NOJKIIOUEHHOE K JaHHOM IIMHE.

B cocraB Habopa M0KHO BXOAUTH: IU(PPOBOKH MOAYJIh TAKTOBON




KHOIIKU — HE MeHee 31T, Hu(poBOH MOIYyJb CBETOIUO/IA — HE MEHEe
3mT, nudpoBOf MOYIIb KOHIIEBOTO IPEPBIBATENS — HE MEHEe 31T,
uudpoBor MOJIYNb AaTYMKA [[BETA — HEe MeHee 11T, HudpoBoi MOIYIIb
RGB cBetoauona — He meHee 11T.

8) B cocraB Habopa MOKHBI BXOIUTH 3JIEMEHTHI JJIs1 COOPKU
BaKyyMHOT'O 3aXBaTa: BaKyyMHasl IPHCOCKa — He MeHee 11T,
AJNIEKTPOMAarHUTHBIN KJIanaH — He MeHee 11T, BaKyyMHBIM Hacoc — He
Menee 1.

9) B coctaB Habopa 10J>KEH BXOIUTH YU€OHBIN KOMILICKT,
BKJTIOYAIOIINH B ce0st yueOHOe nmocodue, Habop OMOIMOTEK TPEXMEPHBIX
AJIEMEHTOB JJIsl IPOTOTUITMPOBAHUS MOIETICH MAHUITYIALIMOHHBIX
poOOTOB, a TaK)Ke MPOrpaMMHOE oOecTiedeHre sl paboThl ¢ HAOOPOM.
[IporpaMMHOe obecrieueHue T0KHO 00ecredynBaTh TPEXMEPHYIO
BU3YyaJIM3aLMI0 MOJIETN MAHUITYJIILLUOHHOTO po0oTa (C YIJIOBOM,
IJI0CKOMapauIebHOM U JAeNbTa-KHHEMATHKOI) B Ipoliecce padoThl,
o0ecreynBaTh MOCTPOCHUE IPOCTPAHCTBEHHON TPACKTOPHUHU JABIIKEHHS
UCIOJHUTEIBHOTO MEXaHU3Ma MaHUTTYISIIUOHHOTO POOOTa,
BO3MOKHOCTb 3a/IaHUS TTOCIIETOBATEILHOCTH TOUYEK JJIS TIPOXOMKIACHUS
Yyepe3 HUX MCIIOIHUTEIHFHOTO MEXaHH3Ma MaHHUITYJIIIIHOHHOTO PoOOTa.
[IporpamMmmMHoOe obecrieueHue N0KHO (PYHKIIMOHUPOBATH, KaK B
OTIEITFHOCTH B BHJIE CPEJIBI MOJICIIMPOBAHMS, TaK M B PEIKUME
MOHHUTOPHHTA B peajbHOM BPEMEHH MPHU MOIKIIOYCHUH MOICTU
MaHHITYIISITOPA MTOCPEACTBOM POOOTOTEXHHUYECKOTO KOHTPOJLIEPA.
[TporpamMHoe oOecrieueHue JOIKHO 00ecrieuuBaTh BOZMOKHOCTh
MOCTpOEHUs rpaMKOB 33IAHHBIX M TEKYIIUX 000OIIEHHBIX KOOPIUHAT
MaHUMYISIIUOHHOTO POOOTa, rpaMKOB 3HAYCHHI CKOPOCTEH 1
YCKOpEHHUs, TpaQUKOB pacyeTHBIX 3HAUYEeHUI Harpy3ku. [Iporpammuoe
o0ecreyeHre 10JKHO T03BOJIATh 33/1aBaTh MOCIEI0BATEIbHOCTD
nepeBKEHU N MaHUITYJISITOpa MOCPECTBOM Habopa KOMaH]I B OJI0UHO-
rpaduueckom uHTepgeiice.

VY4eOHoe mocobue T0KHO coAepKaTh MaTepHallbl 10 pa3paboTke
TPEXMEPHBIX MOjIeNieif MOOMIBHBIX pOOOTOB, MAHUMYIISIIITHOHHBIX
pOOOTOB ¢ pa3IMYHBIMU TUIIAMH KHHEMATHKH (yTiI0Basi KHHEMATHKa,
MJIOCKO-TIapajuielibHasi KHHEMaTHKa, enbTa-kunemarnka, SCARA unun
pBrIYaXKHAsg KMHEMaTuKa, miargopma CTroapTta u T.11.), HHCTPYKIIMH 110




IIPOEKTUPOBAHUIO POOOTOB, MHCTPYKLIUU U METOAMKH OCYILECTBIICHUS
HMHXEHEPHBIX PACYETOB IIPU MPOEKTUPOBAHUH (pacueThl Harpy3KH U
MOMEHTOB, pacyeT MOIIHOCTH IIPUBOJIOB, PacyeT apaMeTpOB
KMHEMATHUKH U T.I1.), THCTPYKLUH 110 pa3pabOTKe CUCTEM YIPABICHHS U
IIPOrpaMMHOTI0 0OecreueHus JUIsl yrpaBiieHUus: poOOTaMu, HHCTPYKIIMU
Y METOJIMKHU IO Pa3pabOTKE CUCTEM YIPABJICHUS C AIEMEHTaMU
MCKYCCTBEHHOI'O MHTEJJICKTa ¥ MAlIMHHOTO 00y4eHus."

KoMnbroTepHoe o0opyioBaHue

13.

Hoyt6yxk

dopm-PakTop: HOYTOYK;

Pasmep nuaronanu: ve menee 15.6 q10iiMoB;

Paspemenune skpana: Full HD, Quad HD unu Ultra HD;

OO0muuit 00beM YCTaHOBJIEHHOM ONEpaTUBHOM MaMATH: HE MEHee §
I"GaiiT;

MaxkcumanbHBIN 00U ToIep)KUBAEMBI 00HEM OTIEPATUBHON
nmaMsaTu: He MeHee 16 I'0aliT;

O6nem SSD nakonurens: He menee 240 ["0aiiT;

becnipoBoanas cBs3b: Wi-Fi;

KomnnuectBo BcTpoeHHbIX B kopnyc noptoB USB: He menee 2, u3
KOTOpbIX He MeHee 1 omkHo ObiTh USB Bepcun He Huke 3.0;
Pazpemenne B30-kamepsl, Mnukcens: He menee 0.3;

Bcerpoennsiit Mukpoos;

KnaBuarypa ¢ packiiaikoil ¥ MApKUpPOBKOW KJIaBHUIII
QWERTY/MULYKEH;

[Tonnepxka crangapTos OecripoBoaHoi cBszu: 802.11a/b/g/n/ac;
[TponzBoauTeNBEHOCTH MpolLieccopa (3HaueHue nokaszarens «CPU Mark»
o Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee 5000 eaunmII;
Hanuuue manunynstTopa Mblllb B KOMILUIEKTE: Ja;

YcTaHoBIIeHHAs! OTepallMOHHAast CUCTeMa C rpadUuecKuM
T10JIb30BaTEIbCKUM UHTEp(deNcoM, CBEIEHUS O KOTOPOM BKJIIOUEHBI B
€/IMHBINA PEeCTp POCCUHCKUX MPOTPaMM IS SIEKTPOHHBIX
BBIYUCITUTENILHBIX MalllMH U 0a3 JaHHBIX;

VYcTaHoBIIEHHBIN MTaKeT 0(UCHOTO MPOrpaMMHOTO 0OecreueHMs,
COBMECTHMOTO C YCTAaHOBJIEHHOW OMEpPallMOHHON CUCTEMOM, CBEJICHUS O
KOTOPOM BKJIIOYEHBI B €IMHBIN PEECTP POCCUUCKUX MPOrPAMM IS
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OJICKTPOHHBIX BBIYHUCIUTCIIBHBIX MalllUH U 0a3 JaHHBIX.

14.

Tenexka-xpaHWINILE
HOYTOYKOB

THUII KOpITyca: METaJl;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJepKa HOYTOYKOB U3
KOMILJIEKTa MOCTaBKU;

BO3MOXXHOCTh 0€3011aCHOT0 3aIUIIEHHOT0 3aMKOM XpaHEHUs
HOYTOYKOB: HAJIMYHE;

BO3MOXXHOCTb 3apsIKM HOYTOYKOB: HaJTM4KeE, OJIJIePKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanpspkenne nuranus: 220B\5011;

[Torpebisiemas MmomHOCTh, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (Makcumym): 12;

JUlvHa MIHYpa IEKTPONUTAHUS: OT 2,5 METpa;

3ammTa OT nepeHanpsHKEeHUs, KOPOTKOTO 3aMbIKAHUS: HaJTNUKE;
Koneca 1 nepeiBUKeHUs C TOPMO30M: HAJIMYHE.

1 mrr.

1 .

15.

M®YV (nmpunrep, ckaHep,
KOIIUD)

Tun ycrpoiictBa: MHorodyakimonansHoe ycrpoiictso (MDY);
[IBeTHOCTD I€yaTh: YepHO-Oemas;

Texnonorus nevaru: snekTporpadudeckas (Ja3epHasi, CBETOINOIHAN);
®opmar neyatu: He MeHee A4;

Tun ckaHUpPOBaHMSA: TPOTSKHBINA/TTAHIIETHBIN;

BosmoxkHocTh ckanupoBanust B popMarax: He MeHee A4;

Cnoco0 nogkimouenus: LAN, Wi-Fi, USB
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