INEPEYEHBb

OBOPYJIOBAHU S, PACXOJHBIX MATEPHAJIOB, CPEJICTB OBYYEHMS U BOCIIUTAHUS (MHO®PACTPYKTYPHBIN JINCT) J1JISI CO3JAHUSA U

OBECIHEYEHUS ®YHKIIMOHUPOBAHHUA HEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYUYHOM 1

TEXHOJIOTMYECKOM HAITPABJIEHHOCTEN «TOYKA POCTA» B MBOY «AHIIUPCKAS COII»

KosmmuecTBo
Ne HaumenoBanueo KpaTkue npumepHble TeXHMYECKHE XapaKTePUCTUKHI eTMHUI(MAJTOKOMILIE
OopyaoBaHus KTHbIeoO1eo0pa3oBa
TeJIbHbIEOPraHU3alHHU
),e1.u3M.
BA3OBAS (OBA3SATEJIBHASIYACTD)
EcTecTBeHHOHAY4YHasi HATPABJIEHHOCTh
OO0ecrieurBacT BHITIOHEHUE JIAOOPATOPHBIX pabOT Ha ypOKaXx 110 OMOJIOTMU B OCHOBHOM IITKOJIC U
MIPOEKTHO-NCCIIEIOBATEIHCKON JeSITETFHOCTH YIAIUXCA.
Kommnexranus: becripoBogHOM MyTbTHAATYHMK 110 OHOIOTHU C S-IOBCTPOCHHBIMUIATUUKAMHU:
JatunksnaxaoctucauanazoHomumeperusi0. .. 100%
JaTunkocBelieHHOCTUCAnana3oHoMu3MepeHusiHeykeueMot010 180000 ik
Hatuuk pH ¢ quanazonom usmepenus e yxxe yeM ot 0 go 14
1. ugposas naboparopus pHlatunkTemnepaTypbicaAnana3oHOMU3MepeHUsIHEYxeueMoT-2010 2 mrT.
10 GUOJIOTUHI +140C
(yueHnueckas)

JlaTauk TemMIepaTypbl OKpYKaromeH cpelibl ¢ AUAa3oHoM U3MepeHus He yxe yeM o1-20 10+40C
AKceccyapsl:
BapsaHoe yeTpoicTBo ¢ kaberem mini USB
USBApantepBluetooth4.1LowEnergy
Kparkoe pykoBOJICTBO 110 3KCIUTyaTalu udpoBoit
naboparopuulludpoBasBuneokamMepacMeTaNINUECKUMIITaTUBOM, pazperieHneHeMeree0,3 Mnukc
[IporpammMHoe obecnieueHue
MeTtoaudeckuepexoMmenaannrHemMeHee30paboTyY makoBka

Hannaue pyccKOsS3pITHOTO caiTa MOIIEPKKY, HATHIHE BHACOPOINKOB. OOecieunBaeT BBITIOIHCHHE
na0opaTopHBIX padoT O XUMHHK Ha YPOKax B OCHOBHOMH LIKOJIE U MPOEKTHO-UCCIIE0BATENBCKON
JeSITebHOCTUYYaIluXCSL.
Komiuiekranus:
BecnpoBoaHO# MyIBTHAATYMK IO XUMUH € 3-MsI BCTPOCHHBIMU faTankamu: atunk pH ¢ nnamazoHom
u3MepeHus He yxxe ueM oT 0 1o 14 pHJ/laTunkanekTponpoBoAMMOCTHCANAIa30HAMUI3MEPEHUsIHE Y )KedeMOT(
10 200 mxCwm; ot 0102000 MxCwm; ot 0 10 20000 MKCM




JatuukreMneparypsicuana3oHOMU3MEpeHUsHEY)KkeueMoT-2010

+140C

OTnenpbHBIeAATYHUKH:

JlaTunk onTHYecKoi MIOTHOCTH 525 HM

AKceccyapsr:

Ka6ensUSBcoennuuTenbHbIN

3apsiHOE YCTPOICTBO ¢ KabeneM

miniUSBUSBA nanrrepBluetooth4.1LowEnergy
KpatkoepykoBoacTBomoskcInTyaTanmunrdpoBoinadboparopurnHadopnadopaTtopHOit OCHACTKH
[IporpamMHoeobecriedeHre

[udposast 1a00paTOPUA MO | \fetompueckue pekoMeHamn He Metee 40 padoT 2 .
XUMHH (yHeHHeCKas) Haiaue pyccKosi3BIHOTO caifTa MOINEpKKN

Hannune BUaEOpOIUKOB.
Liposas naGoparopms OecrieuMBaCTBHINONHCHHEKCIICPHMEHTOBIIOTEMaMKY peadusuic. Kommiekarms:

becnpoBoiHOI MyJIBTHAATYUK 11O (HU3UKE C 6-F0 BCTPOCHHBIMH JIaTYUKAMHU: 2 .

1o ¢pu3uKe (yyeHn4IecKas)

HudposoiipaTunkTeMIepaTypsicinanazoHoMu3MepeHusineyxkeaeMor-20 1o 120C

HudpoBoit naTank abCOTIOTHOTO AABIEHHUS C qUaa3oHoM n3Meperusae yxe aeMot 0 mo 500xI1a

JlaTuvK MarHUTHOTO MOJIA ¢ AUANa30HOM U3MEpPeHHUs He yxke yeM ot -8010 80mTn
JlaTunkHaNPsDKEHUSICIMANIa30HAMUU3MEPEHUSHE Y )KEUEeMOT-2]10
+2B; ot -5 10 +5B; ot -10 50 +10B; ot -15 g0 +15B/laTunkTokane yxedemot-1 1o +1A
JlaTunkakcenepoMeTp criokazaTensiMuHeMeHeeueM:£2 g;+4¢:+8 gOTneNbHBIeYCTPOCTBA:
USB ocmmmnorpad He MeHee 2 kanaina, +/-10 BAkceccyapsr:
Kab6ensUSBcoenunuTebHbIH
3apsiaHoe ycrpoiictBo ¢ kabesnem minilUSBUSB Ananrtep Bluetooth 4.1 LowEnergy
KoHcTpykTOop 1715 mpoBeieHus SKCIIEPUMEHTOB
KpatkoepykoBojcTBonoskcityatanuunudposoiinadoparopunl [porpaMmHoeobeciedeHrie
Meroauueckue pekomeHnnaruu (40 pador)
Hanwmuue pyccKOS3BIYHOTO CcaiiTa MOIePIKKH

Hannune BUA€OpOIUKOB.




KomnbioTepHoe o0opynoBanue

®opm-(hakTop:HOYTOYK;
Pa3mep nuaronanu: He MeHee 15.6 q10WMOB;
Paspemenue 3xpana: FullHD, QuadHDunuUltraHD;
OO0muit 00beM yCTaHOBIICHHOW ONEPaTHBHON MaMsTh: He MeHee 81 0aiiT;
MakcumanbHBIH 00IITH TIoaAepKUBaeMbIii 00BEM OIIEpaTHBHOM maMsaTH: He MeHeel6 1'0aiiT;
1. Hoytbyx O6bem SSD nakomnutens: He MeHee 2401 0aiiT; 2 mmIT.

BecnipoBonas cesi3n: Wi-Fi;
KonmuaecTBo BeTpoeHHBIX B Kopiryc moptoB USB: He MeHee 2, u3 KOTophIX He MeHee | nomkHo Okt USB
Bepcun He Hinke 3.0;
Pa3pemenne Br0-kamepsl, Minkcens: He meHee 0.3;
Berpoennsiii Mukpodos;
Knaenarypa ¢ packiankoit 1 MapkupoBkoii kmasur QWERTY/MIIYKEH;
IMonnepkka cranmaptoB GecripoBoaHOM cBszu: 802.11a/b/g/n/ac;
[IpousBoauTensHOCTH Tporieccopa (3HaueHue nokasarens «CPUMarky» o tecty
«Laptop&PortableCPUPerfomance»
http://www.cpubenchmark.net/laptop.html): ue meree 5000 empmmI;
Hanuune MAaHUITYJIATOPA MBIIIb B KOMIUICKTE: A4,
YcTaHOBIEHHAS OTepaIlioHHas CHUCTeMa ¢ TpaUIECKUM IMOJIb30BaTEIbCKUM WHTep(hEHCcoM, CBEICHHUS O
KOTOPOM BKITFOUEHBI B €IMHBIA PEECTP POCCUUCKUX MTPOTPAMM JUIS SIEKTPOHHBIX BEIYUCIUTEIBHBIX MAIIHH U
0a3 JaHHBIX;

Y cTaHOBIICHHBIH MaKeT 0(pUCHOTO MPOrPaMMHOTO 00ECTIEYeHHS, COBMECTUMOTO C YCTaHOBIICHHOM

OTIepaIIOHHON CUCTEMOH, CBEJICHHUS O KOTOPOM BKIIFOUEHBI B €IMHBIN PEECTP POCCUHUCKUX IMPOTPAMM ISt

QJICKTPOHHBIX BBIYHUCIIMTCIBHBIX MAIIMH U Oa3 JaHHBIX.
Tun yctpoiictBa: MuorodyukunonansHoe ycrpoicTBo (MDY); LIBeTHOCTH Ie4yaTh: YepHO-0Oemnasi;
TexHonorus nevyaru: snekTporpadpudeckas (JiazepHas,cBeronnoHas); @opmar neuaru: He MeHee A4;

MOV (mpunrep, Tun ckaHUPOBaHUS: MTPOTSHKHBIN/TIIAHINETHBIN; BO3MOXXKHOCTS CKaHUpOBaHUs B (popMaTax:
2. CKaHEep,KOIHp) He MeHee A4;Crnioco6 nonximouenus: LAN, Wi-Fi, USB 1 wT.



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

JOINOJTHUTEJBHOEOBOPY IOBAHUE

EctecTBeHHOHAy4YHasi HAIPABJIEHHOCTH

Iudposas madbopaTopus
1. 1o (GU3U0IOTUU
(poUITBHBIA YPOBEHD)

ObecrieunBaeT MpOBEACHNE UCCIECAOBAHMUS IO (YHKIIMOHUPOBAHHIO YEIOBEYECKOTO OPTaHNu3Ma.

KOMHHGKT&HI/I}K BeCHpOBO)IHOfI MYJIBbTUAATYHK 10 (1)I/I3I/IOJ'IOI‘I/II/I c 510 BCTPOCHHBIMH NaTYUKaAMU:

Hatunk aptepuanbHoro gasiaeHus (0...250 MMpT.cT.)

JlaTymk mynbca ¢ uana3’oHoM u3MepeHus He yxe yeM ot30 no 200 yiu/mun
Jatauk TemmnepaTypsl Tella ¢ JUara3oHoM H3MEpeHHs He yxe ueM oT +2510+40C
JaTyuK 4acTOTHI ABIXaHUs C IUaa3oHOM u3Mepenus He yxe 4yem oT 0 10100 uukios/MuH
JlaTurk ycKopeHus ¢ mokazareiasiMu £2 g; +4 g; +8 g

OtaenbHbIE YCTPOMCTBA:

Hatuuk OKI' ¢ nuanasonom n3Mmepenus He yxe yeM ot -300 no +300mB)

JaTtuamk cuiiomep ¢ quanazoHoM u3MepeHus He yxe ueM ot 0 o 40 H

JlaTauk OCBEIIEHHOCTH ¢ Juara3oHoM n3MmepeHus e yxe uem ot 0 o 180000 ik
AKceccyapsl:

Ka6ens USB coennnanTenbHBIH

3apsgHOE yeTpoiicTBo ¢ kadbemem miniUSBUSB A manrep
Bluetooth4.1LowEnergy

Kparkoe pykoBoJICTBO 10 dKCILTyaTauy udpoBoii 1abopatopun

[IporpamMmMHoe obecrieueHme

Mertomuieckue pekoMmeHaanuu He MeHee 20 paboT

Hannane pycckosI3bI9HOTO caifTa moaIep KK

Hannuue BUI€OpOIUKOB.

1 mrT.

2. Muxkpockort 1udpoBoi

Tun mukpockona: Ouonornyecknii Hacaaka Mukpockona:

MOHOKYJsipHast Ha3Hauenue: mabopaTopHbIit

Merto uccneoBaHus: cBeTIIoe nojie Marepuan ONTHKU: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockorna, kpar:64 —1280

Oxymsper: WF16xX O6bextuBsl: 4x,10x,40xs(noanpyxuHeHHbli) PeBonbBepHas
roJIOBKA: Ha 3 00BEKTHBA

Tun MoJACBETKU: 3ePKAIO MM CBETOIHO

Pacnonoxenue nNoaCBETKU: BEPXHAS U HUKHSSA

Marepuan Kopiryca: MeTall

[peamernsrit cronuk, Mmm: 90

Ucrtounuk nuranus: 220B/50I 1

Yucno meranukcesneii: 1

4 1.




TexHo0orn4eckas HaIIPpaBJI€eHHOCTDb

O0pa3oBaTeNbHbIH HA00P
JUIA U3Y4YEHHUS
MHOTOKOMITOHEHTHBIX

1. POOOTOTEXHUIECKHUX
CHUCTEM U
MaHUITYJISIOHHBIX
poboTOB

"O0pa3oBaTenbHBIA HA0OP AOJDKEH OBITh MPEAHA3HAYEH TSI U3yUeHHsI POOOTOTEXHUYECKUX TEXHOJIOTHI,
OCHOB WH(OPMALIMOHHBIX TEXHOJIOTUH U TEXHOIOTUH MPOMBIILIJICHHON aBTOMATH3allH, a TAKKe
TEXHOJIOTHH IPOTOTUIIMPOBAHUS U AATUTHBHOTO IPOU3BOACTBA.

B cocraB Habopa JOMHKHBI BXOAUTH KOMIUIEKTYIOIIME U YCTPOHCTBA, 00J1aal0Ie KOHCTPYKTHBHOM,
anmapaTHOW ¥ MPOrPaMMHON COBMECTUMOCTBIO PYT C APYTOM.

1) KOMIUIEKT KOHCTPYKTHBHBIX SJIEMEHTOB U3 METAILIA M IUTACTHKA [Tl COOPKU MOJIENEH
MaHUMYJISIIMOHHBIX POOOTOB C YIIIOBOW KHHEMAaTUKOM, INIOCKONapauIeIbHON KuHeMaTukoii, Delta-
KUHEMAaTUKOM.

2) UHTeIIeKTya bHbI CEPBOMOLYIIb C HHTETPHPOBAHHOM CHCTEMOM YIIPaBJIeHUs — HE MEHee 7INT.
CepBoMOAyNb JOJDKEH 00J1a1aTh HHTETPUPOBAHHOM CUCTEMOH YIpaBJIeHus, 0OecredrBarolieii 00paTHyIO
CBSI3b WJIM KOHTPOJIb TAPaMETPOB - MOJ0KEHUE Bajla, CKOPOCTh BPALICHNUS, HATPY3Ka MPUBOJIA, & TAKKE
o0ecreynBaroniel BO3MOXKHOCTh I1OCIIEI0BATEIEHOTO TTOAKIIOYEHUS IPYT C APYTrOM U YIPaBJICHUS
CEepBOMOAYJISIMH 10 TIOCJIEIOBATEIBHOMY IOJIyIYIUIEKCHOMY aCHHXPOHHOMY MHTepdeiicy.

3) PoGOTOTEXHUYECKUI KOHTPOJLIED, PEACTABIIAIOIIMN COO0H MOLYILHOE YCTPOWCTBO,

BKJIIOYArOLIee B ce0s1 OAHOMIIATHBIN

MHUKpPOKOMITBIOTEP IS BBIITOJTHEHUS CJIOKHBIX BBIYMCIUTENBHBIX ONepanuii, nepudepuitHbli KOHTpOIIEp
JUIsl YIIPaBJICHUS] BHEITHUMH YCTPOHCTBAMU H TUIATY PACIIMPEHUS JUIS TIOAKIIIOYESHHUS BHEIIHUX YCTPOMCTB.
Mopaynu poOOTOTEXHUYECKOTO KOHTpOJIepa JOKHBI 00J1a/1aTh OTHOBPEMEHHOW KOHCTPYKTHBHOM,
anmapaTHON M MPOrPaMMHON COBMECTUMOCTBIO JPYT C APYTOM.

PobGoTorexHndyecknii KOHTPOIUIEP JOJDKEH yIOBIETBOPSATH TEXHUIECKAM XapaKTEePUCTUKAM: KOJI-BO sIep
BCTPOCHHOT'O MUKPOKOMIIBIOTEPA - HEMeHee 4, TAKTOBasi 4acToTa sifipa - He menee 1,2 I'T'n, oovem O3Y -
HemeHee 512 M6, nanuue unrepdeiicos - SPI, 12C, 1-wire TTL, UART,PWM, uudpossle - He MeHee 16
LIT ¥ aHAJIOTOBBIE MOPTHI - HE MEHEee SIIT /I MOAKITIOUCHNS BHEITHUX YCTPONCTB, BCTPOSHHBIN MUKPO(QOH,
ararxoke WiFi nim Bluetooth i1t koMMyHHKaIK cO BHEITHUMH YCTpoHCcTBaMH. PoGoTOTEXHIUECK M
KOHTPOJIIEP AOJDKEH 00ecleunBaTh BO3MOKHOCTD IPOIrPaMMHUPOBAHUSI C TIOMOIIBIO CPEACTB SI3bIKOB
C/C++, Python u cBoboaHO pactpoctpansiemoit cpensl ArduinolDE, a Takke ynpaBieHUs] MOJIEIIMU
POOOTOTEXHUIECKUX CUCTEM CIIOMOIIBbIOCpenbl ROS.

4) TporpaMMupyeMbIi KOHTPOJLIED - He MeHee 1. [IporpaMMupyeMblii KOHTPOJLIEP JTOJDKEH
MPEICTaBIATh COO0I BHIYMCIUTEIBHBIN MOIYJIb, 00JIaAAI0UIMM HU(PPOBBIMU IOPTAMH - HE

MeHee 8 IIT M aHaJOrOBBIMHU MOpTaMH - He MeHee 16 mT, unrepdeiicamu UART, I12C,SPI, TTL,a Taxxe
MOJyJIEM OECTIPOBOTHOM CBSI3H THIIA

5) Bluetooth wmu WiFi qjist co3nanus annapartHO-POrpaMMHBIX pelleHnin " yMHBIX/cMapT
YCTpOMCTB [t pa3paborku pemeHuit ""Untepruersemeit”". [lnaTa pacmmpenns nporpaMMUpyeMOro
KOHTpoJsuiepa — He MeHee lmt. IlnaTa pacmupenus JoKHa 00ecIeYMBaTh BO3MOKHOCTD ITOIKIIFOUEHHS
YHUBEPCAIBHOTO BEIYUCIUTEIBHOTO MOIYJIS K ceTH nocpeacTBoM unrepdetica Ethernet. [Tmata
pacImpeHns 10/bKHa 00J1alaTh TOPTaMU BBOJIA-BBIBOJIA [UIS TTOJKITIOYEHUS IU(POBBIX M aHAJIOTOBBIX
ycrpotictB — He MeHee 40 mT, maTepdetic SPI 1 BO3MOKXHOCTHIO TOIKITIOUEHHUST BHEIITHEH KapThI
naMsITH.

6) MotyJib TEXHUYECKOTO 3pEHHS], PEICTABISIONINN c060i YCTPOHCTBO Ha 6a3e BHIYUCIUTEILHOTO

nn nn_
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MHUKPOKOHTPOJLIEPAa U HHTETPUPOBAHHOMN

KaMepbl, 00ecIIeunBaroIIee paco3HaBaHNe MPOCTEHIINX H300pakeHIH

7) Ilnara pacummpeHus IpOrpaMMHUPYEMOTO KOHTpoJLiepa —He MeHee l mit. [lnara paciumpenus 10KHa
o0ecreYnBaTh BOZMOKHOCTD MOJKITIOUEHHS YHUBEPCAIBHOTO BBIYMCIUTEIEHOTO MOAYIIS K CETH
nocpezacTBoM uHTepdeiica Ethernet. [Tnmata pacmmpenus nomkaa 061a1aTh MOPTaMH BBOAA-BBIBOIA IS
MOJIKITIOUEHHS HU(PPOBBIX M aHAJIOTOBBIX YCTPOUCTB — He MeHee 40 1T, narepdeiic SPI u
BO3MOYXHOCTBIO TIOJKITIOUCHHUS] BHELTHEH KapThl TAMSTH.

Mopynb TEXHIYECKOTO 3peHHUS IOJDKEH 00eCIeYMBaTh BO3MOYKHOCTh KOMMYHHUKAIINH C aHAIOTHYHBIMU
MOJYJISIMH TIOCPE/ICTBOM IITMHEI Ha

Baze nocnenoBatensHOro HHTEpdEiica ¢ eNblo JaNbHEHIIeH nepeaadn pe3ybTaTOB H3MEPEHUH IPYTIIIbI
MOJIyJICH Ha yIPaBIISIONIee BEYUCINTEIBHOE YCTPOHCTBO, MOJKIIOYEHHOE K JaHHOH IINHE.

Mopynb TEXHHYECKOTO 3pEHHMS IOJDKEH 00eCIeYBaTh BO3MOYKHOCT OCYIIECTBIIATh HACTPOUKY MOIYJIS
TEXHUYECKOTO 3PEHHUSI — HACTPOMKY IKCIIO3UIINH, Oananca O0enoro, [BETOPA3HOCTHBIX COCTABISIONINX,
TUIOINaAN OOHAPYKUBAEMOH 00JIaCTH N300paKEHUsI, OKPYTIIOCTH 0OHAPYKUBaeMOl 0bmacTu
M300paKeHHS, TIOJIOKEHHE

OOHapy>KuBaeMbIX 00J1aCTEeHl OTHOCHTENILHO APYT ApyTa.

Monynb TEXHUUECKOTO 3pEeHUsl JOKEH 00ecieYuBaTh BO3MOKHOCTh HACTPOWKH Ha 0JTHOBPEMEHHOE
oOHapyxeHre He MeHee 10 pa3IryHBIX OJMHOYHBIX 00BEKTOB B CEKTOpE 0030pa, THOO He MeHee 5
COCTaBHBIX OOBEKTOB, COCTOSAIINX U3 HE MEHEE 3 pa3IMuHbIX TPadUueCKUX MPUMUTHBOB.

Monynb TEXHUUECKOTO 3peHUsl JOJbKeH 00J1a1aTh BCTpoeHHbIME nHTepdeiicamu — USB, UART, 1-
wire TTL, 12C, SPI ans KOMMyHUKAIIUU CO BHEITHUMH TTOAKITFOYaeMBbIMHA yCTPOHCTBAMH.




B cocraB Habopa H0JKHBI BXOAUTH U(POBEIE HHPOPMAIIMOHHO-CEHCOPHBIE MOAYIIH, MTPECTABIISIIOIINE
co0o0if ycTpoiicTBa Ha 6a3e MPOrpaMMHPYEMOTO KOHTPOJUIEPA U H3MEPUTENBHOTO d1eMenTa. Lludposoit
MOJyJIb JOJKEH 001aaTh BCTPOCHHBIMHI KOHTPOJIEpOM (TaKToBasi 4acToTa -He MeHee 16 MI'n, mmuHa
naHHBIX —HeMeHee8KOalT), mHTepdeiicaMu U1 MOAKITIOYCHUS K
BHEITHUM yCTPOWCTBaM: IIU(PPOBBIE U aHajoroBele moptel, 1-wire TTL,pazsemTrmaR].
HudpoBoit Moy b TOMKEH 00ecednBaTh BOSMOXXHOCTh KOMMYHHUKAITUH C aHAIIOTHIHBIMU MOYJISIMH
MOCPEICTBOM IIMHEI HA
Bbaze mocrenoBarenpHOTO HHTEpdEiica ¢ TeNbI0 JabHEeNIIel epeaadl pe3yIbTaTOB N3MEPEHHIA TPYTIITBI
MOJIyJIeH Ha YIpPaBJISAIOIIee BEIUUCIUTEIBHOE YCTPONCTBO, MMOAKIIIOUEHHOE K JAHHOW [ITHHE.
B cocraB Habopa JOHKHO BXOJUTH: HU(YPOBO MOYIIh TAKTOBOM KHOIKK — HE MEHee 31T,
IU(pPOBORMOIYNb CBETOANOA — HE MEHEee3 T, HU(POBOH MOAYIIL KOHILIEBOTO NIPEPHIBATEIISI — HE MEHEE
3T, mudpoBoriMoTyTpAaTINKAIBETA —HeMeHee | T, idpoBoiiMonyneR GBeBeToaroga— Hemenee 1 m.
8) B cocras Habopa JIOJKHBI BXOAUTH SJIEMEHTHI 11 COOPKMBAKYyMHOTO 3aXBaTa: BAKYyMHAst
MIpHCOCKa — HEe MeHee |IIT,3MeKTPOMAarHUTHBIHN KilaraH — He MeHee 11T, BaKyyMHBIM Hacoc —
HeMeHee 1 mT.
9) B cocras Habopa JIOJKEH BXOIMTH y4eOHBIN KOMIUIEKT, BKIIFOYAKOIIMHA B ce0s1 yaebHOe nocobue, Habop
OMOIMOTEK TPEXMEPHBIX AIEMEHTOB ISl IPOTOTUIIMPOBAHUS MOJIEJIEH MaHUITYJISIIIOHHBIX POOOTOB, a
TakXe MpoTrpaMMHOe obecriedeHne st padoThl ¢ Habopom.IIporpaMMHOe obecrieueHne TOKHO
o0ecrneunBaTh TPEXMEPHYIOBU3YAITH3AIMIO MOCIU MaHUITYJISIIUOHHOTO po0oTa (¢
YTIIOBOM,TNIOCKOTIAPAJUIEIBHON U JIeNIbTa-KHHEMATHKOW) B ITporiecce paboThl,00eCciednBaTh MOCTPOSHHE
MPOCTPAHCTBEHHON TPAEKTOPUH JIBIKEHUSIUCIIONHUTEIIEHOTO MEXaHH3Ma MaHUTTYJISITHOHHOTO
po00Ta,BO3ZMOKHOCTD 33JJaHHsI ITOCIIEA0BATEIIEHOCTH TOUEK ISl IPOXOK/ISHUSYEePE3 HUX HCIIOITHUTEIBHOTO
MEeXaHHM3Ma MaHUIYJISIMOHHOTo podora. llporpaMmHoe obecrieueHne JOHKHO (PYHKIIMOHUPOBATh, KaK
BOT/ICTTLHOCTH B BHJIE CPEbl MOJIEIIMPOBAHUS, TaK U B PKUMEMOHUTOPHHTA B PEAIbHOM BpEMEHH ITPHU
MTOIKITFOYEHUH MOJISTMMAHHUITYJISITOPA MTOCPEICTBOM POOOTOTEXHHUECKOTO KOHTpoIuiepa.lIporpammuoe
oOecriedeHue JOKHO 00ecrieunBaTh BO3ZMOKHOCTBIIOCTPOCHHUS IPahUKOB 3aJaHHBIX M TEKYIIHX
0000IIIEHHBIX KOOPJMHATMAHUITYJISIIIUOHHOTO po00Ta, rpadMKOB 3HAYEHUI CKOPOCTEH NYCKOPEHHS,
rpadMKOB pacueTHBIX 3HAUEHUH Harpy3ku. [IporpamMHoeoOeciedeHne10KHOIO3BOIIATh3a1aBaTh
MTOCIIEZI0BATENHHOCTD
TIepeABMKCHIN MaHHUITYJIITOpa TOCPEIACTBOM Habopa KOMaH I B OJI09HO-TpadmaeckoM HHTepdeiice.
YuebHoe nmocobue JOHKHO COAEP)KaTh MaTepHalibl 10 pa3padOTKe TPEXMEPHBIX MOJieNeii MOOMIIBHBIX
po0OOTOB, MAHHITYJIIIIUOHHEIX POOOTOB C PA3IMYHBIMU TUTIAMHU KUHEMATUKH (YTIIOBas
KHHEMAaTHKa,II0CKO-TIapallieTbHASKNHEMAaTHKa, TeTbTa-kuHemaTuka, SCARA wun
Prryakaast kuaeMaTtuka, miargopma CTroapTta U T.11.), HHCTPYKIIUU IO MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKLUUH U METOJIUKHU OCYIIECCTBIICHHS HH)XEHEPHBIX PAcYeTOB MPU NPOCKTUPOBAHUY (PacUEThl HArPY3KU
MMOMEHTOB, pacdeT MOIIHOCTH IIPUBOJIOB, pacyeT MapaMeTpOB KMHEMATHKH | T.I1.), HHCTPYKIIUU TIO
pa3paboTKe cucTeMy MpaBiIeHHUs U MTPOrPaMMHOTO 00ecTiedeHus A7 YIIpaBlIeH!s] poO0TaMHU, HHCTPYKIIUN
W MeToIuKH 1o pa3paboTKe CUCTEMY NPABJICHUS C JIEMEHTaMH UCKYCCTBEHHOT'O MHTEIUIEKTa 1 MAIIMHHOTO
o0y4eHus."




KoMmnbroTepHoe o6opynoBanue

1. Hoytbyx

dopm-pakTop: HOYTOYK;

Pasmep nuaronanu: He MeHee 15.6 q10WMOB;

Paspemenne skpana: FUllHD, QuadHD wmmu UltraHD;

OO6muit 00beM yCTaHOBIIEHHOW OTIEPaTHBHON MaMsTh: He MeHee 81 0ailT;

MakcuMabHBIN 00U MOAIepKUBAEMbI 00bEM ONICpAaTUBHON NaMsTH: He MeHeel6 ['0aiiT;

O6bem SSD nakomnutens: He MmeHee2401 0aiiT;

BecnipoBoanas csa3e: Wi-Fi;

KonnuecTBo BcTpoeHHBIX B Kopryc nmoptoB USB: He MeHee2, 13 KOTOphIX He MeHee | JOIKHO

ob1Te USB Bepcun He Huxke 3.0;

Pa3pemenne Br0-kamepsl, Miiukcenb: He MeHee (.3;

Berpoennsriiit MukpodoH;

KnaBuatypa ¢ packiaakoii u Mapkuposkoii kiapum QWERTY/MIYKEH;

[omnepxka crangapToB OecipoBoaHOM cBs3u: 802.11a/b/g/n/ac;

ITpou3BoAUTENLHOCTD TIpoIieccopa (3HaueHue mokasaress «CPUMark» mo tecty
«Laptop&PortableCPUPerfomance»

http://www.cpubenchmark.net/laptop.html): e menee 5000 enunui,

Hanwuwne manuIynsTopa MeIIIb B KOMIUIEKTE: 1a;

YcTaHoBNIeHHAS OTepaIliOHHas CHUCTEMA C TpadUIEeCKIM IT0JIb30BaTENbCKIUM HHTep(hercoM, CBEACHHUS O
KOTOPOM BKITFOUEHBI B €IMHBIA PEECTP POCCUUCKUX MPOTPaMM ISl SJICKTPOHHBIX BEIYACIUTEIHHBIX MAIIIHH
u 0a3 JaHHBIX;

YcTaHOBIEHHBIH MakeT 0QUCHOTO MPOTPAMMHOTO 00ECTIeYeHNs, COBMECTUMOT'O C YCTAaHOBJICHHOMN
OTIepaIiOHHON CUCTEMOH, CBEJICHHSI O

KoTtopoMm BKITtOUEHBI B €IUHBINH PEECTP POCCUHCKUX MPOTPaMM ISl 3NIEKTPOHHBIX BRIYHCIUTEIHHBIX MAITHH
" 0a3 JaHHBIX.

1 mT.



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

M®YV (npunTep,
CKaHep,KOIHp)

Tun yerpoiicrBa: MHorodyHkunonaibsHoe ycrpoiictBo (MOVY);
LBeTHOCTP TIEUaTH: UEPHO-OETas;

TexHonorus neyaru: snekTporpadpuueckas (JiazepHasi, CBETOJHOAHAsN);
®opmar nevyatu: He MeHee A4;

Tun ckaHUPOBAHMS: MPOTSHKHBIHN/TUTAHIIICTHBIM;

Bo3MoxHOCTE CKaHHpOBaHUS B hopMaTax: He MeHee A4;

Cnoco6 nogxmouenus: LAN, Wi-Fi, USB

1 mrT.




