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Ilepeuenb o6opynoBanusi nenrpa «Touka pocta»

ndpopas sadoparopus no ¢puznKe (vieHnyeckas) — 2 T
OObecrieunBaeT BBIIIOJHEHUE SKCIIEPUMEHTOB 10 TEMaM Kypca (QU3HKH.
KoMmmiiexkranus:
BecnipoBo1HOW MYIIBTHAATYHK 1O (PU3UKE C 6-10 BCTPOSHHBIMH JaTYHMKAMHM:
[udpoBoii JaTYMK TEMIIEpaTyphI C TUATa30HOM U3MepeHus He yxke ueM oT -20 o 120C

[udpoBoii qaT9rK aOCOIIOTHOTO JABJICHHS C TUAna3oHoM u3MepeHus He yxke yeM ot 0 mo 500
k[la JlaTunk MarHUTHOTO TIOJIS C TUana30HOM U3MepeHus He yxe ueM ot -80 mo 80 mTi

JlaTyuK HaMpsDKEHUS ¢ AUana30HaMu U3MEPEHUs He yKe 4eM oT -2 1o +2B; ot -5 mo +5B; ot -10
no +10B; or-15 mo + 15B

JlaTuuk ToKa He yxe ueM oT -1 10 + 1A

JlaTuMK akcenepoMeTp ¢ MoKas3aTessIMU He MeHee ueM: +2 g; +4 g; p<§ g
Otaeannbie yerpoiicrBa: USB ociimmiorpad ve menee 2 kanaina, +/-10 B
Akceccyapbl:

Ka6ens USB coennunTensHBII

3apsiiHOEe yeTpoiicTBO ¢ kabemem miniUSB USB

Anantep Bluetooth 4.1 Low Energy

KoHcTpykTop A71s mpoBeieHus: SKCIIEpUMEHTOB

KpaTkoe pykoBOICTBO MO 3KCIUTyaTauu udpoBoii 1adoparopuun
[IporpamMmmuoe obecrieueHue

Metoaundeckue pekomenaamnuu (40 padoT)

Hanuuue pycckos3pI9YHOTO caifTa moaep>KKu

Hanuuwne BHUIACOPOJIMKOB.

OO0ecrieunBaeT BBHIIOJIHCHUE Ha60paTOpHBIX pa60T 0 XMMHUHU Ha ypOKaxX B OCHOBHOM IIIKOJIE U
HpOCKTHO'HCCHeﬂOBaTCHLCKOﬁ ACATCIIbHOCTH YyHallIuXCA.

Kommiekranusa:
BbecnipoBogHOM MyIBTHAATYHK 10 XUMUU C 3-Ms BCTPOSHHBIMU TaTYUKAMHU:
Hatuuk oH ¢ nuanazonom u3Mepenus He yxe yem ot 0 o 14 pH

JlaTuuk SIEeKTPONPOBOAUMOCTH ¢ quarna3oHaMu usMepenus e yxe ueM oT 0 1o 200 MxCwm; ot 0
10 2000 MxCwm; ot 0 10 20000 MxCwm



JlaTuuk TemMmnepaTypsl ¢ IMana3oHOM U3MepeHus He yxke ueM ot - 20 mo +140C
OTtaenbHble JaTYMKU: J[ATYUK ONITUYECKON TIIOTHOCTH 525 HM
AKkceccyapbl:

Kabens USB coenunuTenbHbIM

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB USB

Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoAcTBO NO 3KCIUTyaTanuu nudpoBoii 1aboparopuu
Ha6op naboparopHoit ocHaCTKH

[Iporpammuoe obGecrieueHue

Mertoanueckue pekomenaanun He meHee 40 paboT

Hannune pycckosi3pIMHOTO cailTa MoJAepKKU

Hanuune BU1€0pOIUKOB.

”I/ISIHH!BQH ,lai[ﬂnaTﬂnHﬂ 110 i[l/lﬂ, orun !!‘IQHH‘IQQKQHI -2 11

OO6ecnieunBaeT BHITIOJHEHNE JA0OPATOPHBIX pabOT HA YpOKaX IO OMOJIOTHHA B OCHOBHOM IITKOJIE U
MIPOEKTHO-MCCIIEIOBATEIBCKON JICATEIIEHOCTH YUaIHXCSl.

KoMniekranus:

BbecripoBoiHOM MyIBTHAATYHK 110 OUOJIOTUH C 5-10 BCTPOSHHBIMU JATYHKAMU:
Jatuuk BnaxxHocTu ¢ auamna3zoHom udmepenus 0... 100%

JlaTurK OCBEMICHHOCTH ¢ Arana3zoHoM u3MepeHus He yxe yem oT 0 mo 180000 ik
Hatunk pH ¢ muanazonom n3mepenus He yxxe yeM ot 0 g0 14 pH

JlaTuuk TeMIepaTypbl ¢ IMama3oHoOM H3MepeHus He yxe ueM oT - 20 qo +140C
JlaTuuk TeMrnepaTypbl OKpYXKaroIlei cpe/ipl ¢ TMana3oHoM u3MepeHus He yxe 4em ot -20 go +40C
AKceccyapsbl:

3apsiaHoe ycTpoicTBo ¢ kadenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 AKCIUTYaTalluy MUPPOBOii 1abopaTopuu

[ludpoBas BuaEOKaMepa ¢ METATMYECKAM LITaTHBOM, paspeuienue He Menee 0,3 Mmukc
[TporpammHoe obecrieueHue

Metonuueckue pekomenaanuu ve meHee 30 padot

Hanu4aue PYCCKOA3BIYHOTO caiita MNOAACPIKKHU, HATTMINC BUACOPOJINKOB



A30BaTEIbLHbINH HA JIFA N3VUCHU S MHOI'OKOMITOHCHTHDBIX TOTEXHNYCCKUX

CUCTEM W MAHUTTVJISIIIMOHHBIX [!!!ﬂ!!T!!B =1 T,

OOpazoBarenbHblii HAO0Op JOKEH OBITh NpPEJHA3HAYEH ISl M3Y4YeHUS POOOTOTEXHHUYECKHX
TEXHOJIOTUH, OCHOB WH(POPMALMOHHBIX TEXHOJOTHH W  TEXHOJIOTHH MPOMBIILJICHHOM
aBTOMAaTHU3alMM, a TAKKE TEXHOJIOTWHA NPOTOTUIIMPOBAHUSA U aJAMTUBHOIO IpOM3BOJCTBa. B
cocraB HabOpa JI0JDKHBI BXOIUTh KOMIUIEKTYIOIINE U YCTPOICTBa, 00J1ajatolie KOHCTPYKTUBHOM,
anmapaTHOW U MPOTPaMMHOM COBMECTUMOCTBIO JIPYT C IPYTOM.

I) KoMIuieKT KOHCTPYKTHMBHBIX 3JIEMEHTOB M3 METaJUla M IUIACTUKA Uil COOpKHM MOeiei
MaHUITYJISUOHHBIX POOOTOB C YIJIOBOM KHHEMAaTHKOM, IJIOCKOMAPAJJIEIbHON KHUHEMAaTUKOM,
Delta-kuHemaTukoi.

2) VHTemneKkTyalbHbIi CEPBOMOYSIb C MHTETPUPOBAHHON CHCTEMOW YIpaBIICHHS - HE MEHee
Tvu.

CepBOMOIy/ b TOKEH 001a/1aTh WHTETPUPOBAHHOW CHCTEMOM yIpaBlieHUs, OOeCTeunBaronen
00paTHYIO CBSI3b WJIM KOHTPOJb [1apaMeTpPOB - TOJOXKEHUE Bajla, CKOPOCTh BpaleHUs, HAarpy3Ka
MPUBOJIA, a TaKKe O0EeCcreurnBaoell BO3MOKHOCTh TMOCJEI0BATENbHOTO MOJKIIOUEHUS JAPYT C
JpyroM ¥  YOpPaBJI€HUS CEPBOMOAYISIMU IO  IOCJIENOBATebHOMY MOJYIYINIEKCHOMY
ACMHXPOHHOMY UHTEp(deiicy.

3) PoOOTOTEXHMUYECKHI KOHTPOJUIEP, TPEACTABISIONINA CO00W MOIYIBHOE YCTPOWMCTBO,
BKJIIIOUAKOIIIEE B ceOst O)IHOHHaTHI)Iﬁ MHUKPOKOMIIBIOTEp  [JIA  BBIIOJHCHHA  CIIOXKHBIX
BBIYMCIUTENbHBIX oOmepanui, nepudepuilHbli KOHTpPOJIEp [UIsl YHpPaBJIEHUS BHEIIHUMHU
YCTpOICTBAMH U IJIATy paCIIMPEHUs AJIsl MOIKIIOYEHHs BHEIIHUX YCTPOICTB.

Monynmu ~ poOOTOTEXHMYECKOTO  KOHTpOJUIepa  JIOJDKHBI  oOnajgaTh  OJHOBPEMEHHOM
KOHCTPYKTUBHOM, alMapaTHOM MW MOPOrpaMMHON  COBMECTUMOCTBIO JIpyr C  JIPYTOM.
PoGoToTexHnueckuii KOHTPOJUIEP JAOJKEH YAOBIETBOPATh TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-
BO siiep BCTPOEHHOI'O MUKPOKOMIIbIOTEpA - HE MeHee 4, TaKToBas yacToTa sifjpa - He MeHee 1,2
I'Tu, o6sem O3Y - He menee 512 M6, nanuune untepdeiico - SP1,12C, 1- wire TTL, UART,
PWM, nudpossie - He MeHee 16 IIT. 1 aHAJIOTOBBIE MOPTHI - HE MEHEe § MIT. SISl TIOAKIIFOUCHHS
BHEIIIHUX YCTPOUCTB, BCTPOSHHBIN MUKpO(oH, a Takxke WiFi nmu Bluetooth ais kommyHuKaum
CO BHEIIHUMH YCTpoHCTBaMHU. PoOOTOTEXHHYECKHII KOHTpPOJUIEp HOJDKEH 00OecrednBaTh
BO3MOXHOCTh MPOTrPAMMHUPOBAHUS C MOMOIIBIO cpeAcTB si3bikoB C/C++, Python u cBoGogHO
pacnpoctpanseMoii cpensl Arduino IDE, a Taxxke ympaBiieHus MOJEISIMH POOOTOTEXHUYECKUX
cucteM ¢ nmomoinbio cpenbl ROS.

4) TIporpaMMHpyeMblii KOHTPOJUIEP - HE MeHee 11T,

[IporpamMmmupyemMblii KOHTPOJUIEP JOJDKCH IPEJACTABIATh COOON BBIUMCIUTEIBLHBIA MOJYJIb,
obnanaromuM UPPOBEIMU TIOPTAMH — HE MEHee § IIIT. U aHAJIOTOBBIMU TIOPTaMH - HEe MeHee 16
wT., uarepdeiicamu UART, 12C.SP1, TTL, a Taxke Mmomyinem OeCpOBOJHOW CBSI3U THIIA

n

Bluetooth mnu WiFi mis co3ganus anmapaTHO- MpOTrpaMMHBIX pelleHuil u "ymHBIX/cMapT -
YCTPOMCTB Jui pa3paboTku pemienuil "MHTepHer Bemei".

5) Inata pacmupeHus MporpaMMUPYeMOT0 KOHTpoJLIepa - He MeHee 1miT.

[Inara pacmupeHus J0DKHA OOecredrnBaTh BO3MOXHOCTH TOJAKIIOYEHUS YHUBEPCATBHOTO
BBIYMCIIMTENFHOTO MOAYNS K CeTH mocpeacTBoM uHTepdeiica Ethernet. Ilnara pacimmpenus
J0JDKHA 0071a/1aTh MOPTaMU BBOJA-BBIBOJA JUIS MOJKIIOUYEHHUS HU(POBBIX U aHAIOTOBBIX



ycTpoicTB - He MeHee 40 wT., uatepdeiic SP1 1 BO3MOKHOCTBIO MOAKIIIOYCHUSI BHEIIHEH KapThl
IaMsTH.

6) Monynb TEXHMYECKOTO 3pCHHUS, NPEACTABISIONMI CcO00i  ycTpoiicTBO Ha 0ase
BBIYMCIIMTEIFHOTO MHKPOKOHTPOJUIEPA ¥ WHTETPHUPOBAHHOM KaMepbl, 00ECIeYHBAIOIICe
pacro3HaBaHHe MPOCTEHIINX N300pAKCHUI Ha MOJIYJIE 3a CYET COOCTBEHHBIX BBHIYMCIUTEIBHBIX
BO3MOHOCTEH - HEe MeHee 11T;

Moaynms TEXHHUYECKOTO 3pCHHS JOJDKEH O00ecledrBaTh BO3MOXXKHOCTh KOMMYHHKAITMH C
AQHAJIOTMYHBIMA MOJYJISIMH TIOCPEJICTBOM IIMHBI Ha 0a3ze MociieoBaTeIbHOTO HWHTEpdeiica ¢
[ENbI0 JaJbHEHIIeH Tepenadnd pe3yibTaToOB WU3MEPCHHM T'PYIIBI MOJIYJCH Ha yIpaBisiomniee
BBIYHCITUTEIIEHOE YCTPOMCTBO, TOJKIIOYEHHOE K JAaHHOW MHMHE. MOyilh TEXHUYECKOTO 3pEHUs
JOJKEH 00eCTIeunBaTh BO3MOXHOCTh OCYIIECTBIIATh HACTPOUKY MOIYJISI TEXHUYECKOTO 3PEHUS -
HACTPOWKY OSKCHO3UIMK, OamaHca OeJioro, IBETOPA3HOCTHBIX COCTABISIFOIINX, TUTOIIATN
0oOHapy>xuBaeMoOM 00JaCTH N300paKeHUs, OKPYTIIOCTH OOHAPYKUBAEMOM 001aCTH H300paKeHUs,
MOJIOKCHHE OOHAPYKMBAEMBIX 00JACTe OTHOCHUTEIIHHO APYr JApyra. Momayidb TEXHUYECKOTO
3peHus JIOJDKEH 00ecreunBaTh BO3MOKHOCTh HACTPOUKM HA OJHOBPEMEHHOE OOHApy)KEHHE He
MeHee 10 pa3jMYHBIX OJUHOYHBIX OOBEKTOB B CEKTOpe 0030pa, JIMOO HE MEHee 5 COCTaBHBIX
OOBEKTOB, COCTOSIIIMX W3 HE MEHee 3 pas3uYHbIX TIpaHuecKuX TPHMHTHBOB. MOIyIb
TEXHHYECKOTO 3PEHUS JOJDKeH 00yanaTh BCTpoeHHbIMU uHTepdeiicamu - USB, UART, 1-wire
TTL, 12C, SPI myis KOMMyHHKAIMK CO BHEIITHUMH TIOIKITIOYaeMBIMU YCTPOWCTBAMH.

7) B cocraB Habopa IO/DKHBI BXOJHMTh HUQPPOBbIE HHOOPMAIMOHHO-CEHCOPHBIC MOJIYIH,
npejacTapistome co0oil  ycTpoiicTBa Ha 0a3e MpOrpaMMUPYEMOTO  KOHTpojuiepa U
u3MepuTenbHOro  snemeHTa.  LudpoBoit  moaynp  momkeH  o0nagatb  BCTPOCHHBIM
MHKPOKOHTPOJIIEPOM (TaKTOBast 4acToTa - He MeHee 16 MI'1, mimHa nanHbpIX - He MeHee 8 Koaiir),
uHTepdeiicaMu s MOAKIIOUEHHUS K BHEIIIHUM YCTPOHCTBaM: IM(pOBbIE U aHAJIOTOBbIE MOPTHI, 1-
wire TTL, passem tuma RJ. IludpoBoit Moaynp [0KeH o0OeCleYnBaTh BO3MOKHOCTD
KOMMYHHKAIIMM C aHAJIOTUYHBIMU MOJYJSIMU MOCPEACTBOM LIMHBI Ha 0a3e MocieA0BaTeIbHOrO
uHTepdelica ¢ MeNbl0 NadbHEHIIeH TIepenadyu pe3yinbTaTOB M3MEPEHUW TPYIIbl MOIYyJIeH Ha
YIPaBISIOLIEe BHIYUCIUTEIIBHOE YCTPOUCTBO, OIKIIOUEHHOE K JaHHOM muHe. B coctaB Habopa
JOJIKHO BXOJUTH: IU(PPOBOIl MOAYNIb TAKTOBOM KHOMKM — HE MeHee 3 WIT. HU(PPOBOM MOAYIb
CBETO/IMO/Ia - HE MeHee 3 MT., HU(POBON MOAYNb KOHIIEBOTO IpephIBaTels - HE MeHee 3 MIT.,
nudpoBoi MOIYJIb AaTUMKa IBETa — HE MeHee lmit, mudpoBoit Moayins RGB cBetonnona - e
MeHee 11T.

8) B cocraB Habopa MODKHBI BXOJAUTH SJIEMEHTHI UIsi COOPKH BaKyyMHOTO 3aXBaTa: BaKyyMHasl
MIPUCOCKA - HE MeHee 1 uuI, 3J1eKTPOMAarHuTHBIN KJIarmaH — He MeHee 11T, BAKYyMHBIN HAacoC - HE
meHee lT.

9) B cocraB HabOpa I0JDKSH BXOAUTH YUeOHBIH KOMIUIEKT, BKIIOUAIOIINiT B ce0s1 yueOHoe mocooue,
Habop OMOIMOTEK TPEXMEPHBIX SJIEMEHTOB JJIsl MPOTOTUITUPOBAHUS MOJIEIEeH MAHHUITYIIIIMOHHBIX
poOOTOB, a Takke MporpaMMHOe obecriedeHne mnsi paboTel ¢ Habopowm. I[Iporpammuoe
obecrnieueHre JOMKHO 00ecredrBaTh TPEXMEPHYIO BU3YAIU3AIMIO MOJIEIH MAHUITYISIHOHHOTO
poboTa (C YIJIOBOH, IIOCKOMAPAIIEIbHON M JelNbTa-KMHEMATHUKOW) B Tpolecce padoThI,
obecrieunBaTh MOCTPOCHHE MPOCTPAHCTBEHHOM TPAGKTOPUH ABUKEHUS HWCIOIHUTEIBHOTO
MeXaHHU3Ma MaHHUMYISAIMOHHOTO poO0Ta, BO3MOXHOCTh 33aJJaHUS TIOCIIEI0BATEIILHOCTH TOUYEK /IS
MPOXOXKJCHHUSI 4Yepe3 HUX HCHOJHUTENILHOTO MeXaHW3Ma MaHUMYJISIIMOHHOTO poboTa.
[IporpamMmmuoe obecrieueHre MOKHO (DYHKIIMOHHPOBATh, KaK B OTACIBLHOCTH B BUIE CPEIbI
MOJENUPOBAHUS, TaK U B PEKUME MOHUTOPUHTA B pEATbHOM BPEMEHH TIPU TOIKIIOYCHUH MOJCTH
MaHUITySATOpa TOCPEICTBOM POOOTOTEXHUYECKOTO KOHTposuiepa. [IporpammHoe obecrieueHue



JIOJKHO 00€cTrieyuBaTh BO3MOYKHOCTh MMOCTPOEHUS IPpahuKOB 3aIaHHBIX U TEKYIIHUX 0000IIEHHBIX
KOOpAMHAT MaHUMYJISIIUOHHOTO po00Ta, rpaMKOB 3HAYEHUN CKOPOCTEH M YCKOPEHUs, TpapuKoB
pacueTHbIX 3HauYeHUi Harpy3ku. IIporpamMmHOe oOecredeHHe JODKHO MO3BOJIATH 33]aBaTh
MOCIIEIOBATEIBHOCTD MEPEIBIKEHUI MaHMITYJISTOpA MOCPEACTBOM Habopa KOMaHA B OJOYHO-
rpaduueckom mHTEpdeiice. YueOHOe mocodue MOHKHO COJNEpKaTh MAaTepUaIbl 10 pa3padoTKe
TPEXMEPHBIX MOJIEIIe MOOUIIBHBIX POOOTOB, MAaHUIYJISIIIMOHHBIX POOOTOB € pa3IMYHBIMU TUIAMA
KrHEeMaTHKH (YrjaoBas KHHEMAaTHKa, IUIOCKO-TIapajlieibHas KUHEeMAaTHKa, JelbTa- KHHEMAaTHKa,
SCARA wmu pelyaxHas KuHematuka, twiarpopma Crioapra © T.1.), HHCTPYKIHHU IO
MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIMUA M METOAMKH OCYIIECTBIICHHSI WH)XCHEPHBIX PacueToOB
IIPU TPOCKTHUPOBAHUH (PacdyeThl HArpy3KH U MOMEHTOB, PacyeT MOIIHOCTH IPHUBOJIOB, pacyer
napaMeTpoB KHHEMAaTHKH U T.I.), WHCTPYKIUH TIO pPa3pabOTKE CHCTEM YIPABICHUS U
MPOrPaMMHOTO OOecreueHus] Ui YIpaBiIeHUs poOOTaMH, WHCTPYKIMU W METOAWKH TIO
pa3paboTKe CHCTEM YIpaBICHUS C JJIEMEHTAMH HCKYCCTBEHHOTO WHTEJUIEKTa M MAIIMHHOTO
00y4eHusI.

(V)

YeThIDEX0CeBOH VUCOHBIIH T- MAHWIIVJIAT

CMONVJILHBIMHW CMCHHBIMHW HACATKAMY — 1 11

VY4eOHbIil  poOOT-MaHUITYNIATOP NpeJHa3HAYeH JUIsI OCBOEHHUS OOYydYaloIMMUCA OCHOB
pPOOOTOTEXHUKH, I TOATOTOBKA OOYYarONIMXCS K BHEAPEHHUIO H  TOCIEAYIOMEMY
HCIOJIb30BaHMI0O POOOTOB B MPOMBIIUIEHHOM Tmpou3BoacTBe. KommuectBo oceit poGota
MaHUIyJsATOpa - 4yerhipe. [lepeMelieHre MHCTpYMEHTa B MPOCTPAHCTBE 1O TPEM OCSM JOJKHO
YIPaBIATHCS IIArOBBIMU ABUraTesiMu. HanpsbkeHue nutanus maroBblx ABuraresneii e 6osiee 12
B. CepBoaBurarenp 4eTBepTOi OCH JODKEH 00eCIedrBaTh MOBOPOT MHCTPYMEHTA. YTOJI MOBOPOTA
MaHMIYJSITOpa Ha OCHOBAHMHM BOKPYT BepTUKaibHOW ocu He MeHee 180 rpamycos. s
ONpENETCHUsl TMOJIOKEHUS MAHUITYJIATOpPA HPHU MOBOPOTE BOKPYT BEPTUKAIBHOM OCH JOJDKEH
HCMOJI30BATHCS SHKOAEP. YT0JI MOBOPOTA 3aJHETO TIJIeya MaHUMYJIsiTopa He MmeHee 90 rpamaycoB.
VYron noBoporta nepenHero miaeda manunyisitopa He meHee 100 rpamycos. st onpeneneHus
MOJIOYKEHHUS 3aJJHETO U MEPEIHErO IJ1ed MaHUIYJISITOPA JOJDKEH UCIIOIb30BaThCS THPOCKOMN. YTOJI
MOBOPOTa IO 4eTBepToil ocu He MeHee 180 rpamycoB. [[oJpkHa OBITH BO3MOYKHOCTH OCHAIIICHHS
CMEHHBIMU HacaJkaMH (Hampumep, JepkaTelb KapaHjamia v (iaomactepa, MPUCOCKA C
CEpBOJBUTATENIEM, MEXaHUYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJBUIATENIEM, YCTPOMCTBO IS
Ja3epHOM TpaBUPOBKM WM ycTporctBo mnsi 3D-mewatn). MunumanbHas KOMIUIEKTALUs
CMEHHBIMU HAacaJKaMH: MTHEBMAaTHUECKUW 3axBaT (MPUCOCKA), MEXaHUYECKUU 3axBaT, HAacaJKa
JepKaTelnb Ul KapaHaalia/MapKepa/pydku, HacaIka Mepexo HUK JJIsl KPEIUICHUS COBMECTHUMBIX
KOHCTPYKTHBHBIX J€TajIel U KOHCTPYKLUI, HAaca/IKa JIa3epHOM rpaBUpPOBKHU, Hacaaka 3D-neuatu
(ms pabotel ¢ muactukom PLA ¢ mumamerpom HutH 1,75 mm). JlookeH OBITH OCHAIEH
CEpBOMPHUBOJIOM IS THEBMATUYECKOTO M MEXaHUYECKOTO 3aXBaTOB, 00ECIIEYNBAIOIINM BpaIllEHHE
3aXBAYEHHOTO0 OOBEKTa BO BpeMsl MEpPEMEIlEHHUs, MOBOPOT MEpPEeMEenIaeMoro 0ObeKTa BOKPYT
BEepTUKAIbHOU ocH. [[ns oOecnieuenuss PyHKIIMOHUPOBAHUS THEBMATHYECKOTO 3aXBaTa JOJHKEH
OBITh OCHAIIIEH BCTPOCHHOW B KOPITyC MaHHUMYNISATOpa MoMmmnoi. JlommkHa OBITH BO3MOKHOCTH
MOJKIIIOUEHUSI  JIOTIOJIHUTENBHBIX ~ YCTPOMCTB  (HampuMmep, TpaHCHOpTEpa, penbca s
nepeMenieHuss podoTa, MylbTa YIpaBICHHUS THIA JHKOWCTHUK, KaMepbl MAIIWMHHOTO 3PEHHUS,
ONTUYECKOTO JaT4yhKa, MOJIyNsi OecHpoBOJHOrO JjocTyna). PoOoT-MaHMMyasSTOp JOJDKEH
obecrieunBaTh TMEpeMEIIeHHEe HacaJku B MPOCTPAHCTBE, AKTHBAIIUIO HACAIKH, BO3MOYKHOCTH
MOJY4YEHHUS] CUTHAJIOB OT KaMepbl U JATYUKOB, BO3MOXKHOCTb YIPABJICHUS JOTOJHUTEIbHBIMHU
ycTpoiicTBamu. Martepuai kopiyca - amoMuHui. Jluamerp paboueii 30Hb1 (6€3 ydeTa HaBECHOTO
MHCTpYMEHTa U 4eTBepToil ocu) He MeHee 350 mm. MHuTepdeiic moaxmouenus - USB. Jlommken
HMMETh BO3MOKHOCTh aBTOHOMHO# pabOThI M BHEIIHETO yIpaBieHus. [1Jis BHEUTHETO yIpaBIeHUS



JOJKeH OBITh MPETyCMOTPEH MYNbT, MOJKIOYaeMblid K poOoTy o Bluetooth. Ympapnstomuit
KOHTPOJUIEp JIOJDKEH OBITh COBMECTHM cO cperod Arduino. Ympaisroumiuid KOHTPOJUIEP
COBMECTHM CO CpeZoi mporpaMMmupoBanus Scratch u s3pikom mporpammupoBanus C. Jlomxen
oOecrieynBaTh MOBOPOT IO MEPBBIM TPEM OCSM B 3a/IaHHBIN YroJI M Ha 3aJlaHHBIN yroJjl, TOBOPOT
[0 YETBEPTOM OCH HA 3aJaHHBIA YrOJI, IBM>KEHHWE B KOOpAMHATBl X, Y, Z, MEpEMEIICHUE Ha
3a/IaHHOE PacCTOsIHUE N0 KoopauHaTtaM X, Y, Z, mepeady JaHHbIX O TEKYILEM IT0JI0KEHUH YIJIOB,
nepeavy JaHHbIX O TEKYLIUX KOOpAWHATaX MHCTPYMEHTA. [{oJkeH moaaepKuBaTh nepeMelleHmne
B JIEKAPTOBBIX KOOPANHATAX U yrilax MOBOPOTa OCEH, C 3aJaHHON CKOPOCThIO U YCKOPEHUEM. THIIbI
IIEpEMEILEHUI B JIEKAPTOBBIX KOOPJAMHATAX: JBIKEHHE IO TPAEKTOPUH, JBUKEHHE MO MPSAMOM
MEXAY IBYyMsI TOUKaMU, IEpENphIrMBaHUE U3 TOUKU U TOUKY (1epeHoc oObekTa). Kopmyc nosmken
OBIThH B 3aIMIIICHHOM HCIOJTHEeHUE (Kinacca He Huke 1P20).

BATEJILHBII H HO MEXAHUKC, MCXATPDOHUKEC U TOTEeXHHUKE -1 1T

Habop nmoimkeH ObITH NMpeHA3HAUYEH JUIS MPOBEACHUS yICOHBIX 3aHATHUN 10 U3YUECHUIO OCHOB
MEXAaTPOHHUKHU U POOOTOTEXHUKH, IPAKTHUECKOTO MPUMEHEHHS 0A30BBIX 3JICMEHTOB MICKTPOHUKHU
U CXCMOTEXHHKH, a TakkKe HamOojee paclpOCTPAHEHHOW JJIEMEHTHOW O0a3bl M OCHOBHBIX
TEXHHYECKUX PEIICHUH, MPUMEHIEMBIX TIPH MPOCKTHPOBAHUHU U MPOTOTHITHPOBAHUH PA3ITNIHBIX
WHXEHEPHBIX, KHOSPHETHICCKIX U BCTPAMBACMBIX CHCTEM. B coctaB Habopa JOJDKHBI BXOJIUTH
KOMILJIEKTYIOILIUE U YCTPOICTBa, 00Maatoniie KOHCTPYKTUBHOM, JIEKTPUUECKOM, anmapaTHOW U
MIPOrPaMMHOM COBMECTUMOCTBIO JPYT C JAPyroM. B cocraB Habopa JODKEH BXOJUTH KOMIUIEKT
KOHCTPYKTHUBHBIX 3JICMCHTOB M3 METa/UIa JiIi COOPKM MaKeTa MaHWIYJISIIHOHHOTO poOoTa U
KOMIUIEKT METAJUTMYECKUX KOHCTPYKTUBHBIX JIEMEHTOB JUIsl COOPKU MakeTa MOOUIIBHOTO poOoTa.
B coctaB Habopa AOKHBI BXOJUTH IPUBO/IA PA3IMYHOTO THIIA: MOTOPBI C HHTETPUPOBAHHBIM UITU
BHEIIIHUM JIaTYMKOM TIOJIO)KCHHUSI — HE MEHee 2IIT, CEpBONMPHUBOJ OOJIBIION - HE MeHee 41T,
CEpBOIIPHUBO/]I MaJIbIH - HE MEHee 21T, IPUBOJI C BO3MOKHOCTBIO YIIPABIICHHUS B IIIarOBOM PEXKUME
- He MeHee 2mT. B cocTaB Habopa AOKHBI BXOIUTH 3JIEMEHTHI U1 COOPKU BaKyyMHOTO 3axBaTa:
BaKyyMHas MPUCOCKa - HE MEHee l1IT, AIeKTPOMarHuTHBIN KJlalaH - He MeHee | 1T, BaKyyMHBbII
Hacoc - He MeHee lmr. B cocraB Habopa J0mKHA BXOAWTH DdJEMEHTHas 0aza Ui
MPOTOTUIMPOBAHMS: IUIaTa JUIsi OecrnaeyHoro MPOTOTHUIMPOBAHUS, KOMIUIEKT IPOBOJIOB
Pa3IMYHOTO TUMA U JJIMHBI, KOMIUIEKT PE3UCTOPOB, KOMILIEKT CBETOAMOIOB, CEMHUCErMEHTHBII
uHauKarop, aucrierd KK-Ttuma, KHONKY - HE MEHee SIIT, MOTEHIIMOMETPhl — HE MeHee 3 IT.,
nH(ppaKpacHbI JaTYUK - HE MEHee 3 IUT., YIbTPa3BYKOBOM JaTYMK - HE MEHee 3 IUT., JaTYHK
TEeMIIepaTyphl - He MeHee lIIT, 1aTYMK OCBEUICHHOCTH - He MeHee lmT, Moaynb Bluetooth - ne
menee lmt, monynr MK-nmpuemuuka - He menee lmrt, monyns HK-mepematumka B Buae
KHOIIOYHOTO MYJbTa YIpaBleHUss — lIIT, aKKyMyJIATOp - HE MeHee 11T, 3apsaIHOe YCTPOMCTBO -
He MeHee 1mT. B coctaB Habopa J0KEeH BXOAUTh MYAbTHAATYHUK JJIS1 H3MEPEHHsI TEMIIEPaTyphl U
BIIQYKHOCTH OKPYXKAIOIIeH cpeibl - He MeHee 11mT. MynbTuaaTuuK JoHKeH 001a/1aTh BCTPOCHHBIM
MHKPOKOHTPOJUIEPOM (TaKTOBas yacToTa- He MeHee 16 MI'1, muHa nanHbix — He MeHee 8 KoaiiT),
uHTepdeiicaMu A7 MOAKIIOUYEHHUS K BHEIIIHUM YCTPOUCTBAM: IIU(PPOBBIE U aHATOTOBBIE MOPTHI, 1-
wire TTL, pa3sem Tuna RJ. B cocraB Habopa JOKEH BXOAUTh KOMIUICKT YHHUBEPCATbHBIX
BBIYMCIUTENBHBIX MOAYINEH, MPeNCTaBsoNuX co0oi 6a30ByI0 MaTy, IUIATY PACHIUPEHUS IS
CETeBOT0 B3aMMOJCHCTBUS M TUIATy MOJKIIOYCHHs CHUIIOBOM Harpy3ku. Bxopsiue B KOMIIEKT
yCTPOMCTBA TOJKHBI 001a1aTh OTHOBPEMEHHOW KOHCTPYKTUBHOM, SIEKTPUUYECKOM, anmapaTHOU U
MPOrPaMMHON  COBMECTUMOCTBIO JApyr ¢ JnpyroMm. ba3oBas miata yHUBEpCATbHOTO
BBIYHCIUTEIHFHOTO MOTYJISI TOJDKHA MPEICTABIATh COOOH MPOrpaMMUPYEMBI KOHTPOJUIEP B Cpeie
Arduino IDE wnm aHamoruyHbIX CBOOOJHO pacHpOCTpaHSIEMBIX cpeaax pa3paboTku. bazopas
miara JOJDKHA oO0NagaTh BCTPOSHHBIMU HHTepdeiicaMu Uisi MOAKITIOYEHHS HH(PPOBBIX U
aHAJIOTOBBIX YCTPOMCTB, BCcTpoeHHbIMU HHTepdericamu USB, UART, 12C, SPI, 1- wire TTL,



Bluetooth, WiFi. Ilnara pacmupenusi Qo/DKHA O0O0ECHEUHMBATH BO3MOXHOCTH TOIAKIIIOUYCHUS
YHUBEPCAJIBHOTO BBIYMCIUTEIHLHOTO MOIYNA K ceTH mocpeactBoMm untepgeiica Ethernet. Ilnata
pacmpeHuss JOoJbKHAa oO0najgaTh MOPTaMU BBOJA-BBIBOJA ISl MOJAKIIOYEHUS LU(POBBIX U
aHAJIOTOBBIX YyCTpoHcTB, uHTEep(eic SPl W BO3MOXHOCTBIO MOJKIIIOUEHUS BHEIIHEW KapThl
namsatu. [lnata pacmupeHust i NOAKIIOUEHUS CHJIOBOM Harpy3Ku JOJDKHA 0OecredrBaTh
BO3MOKHOCTb IIPSIMOTO IOJKJIIOYEHHUs BHEIIHEH CWIOBOW HAarpy3KH, a TaKXKe peryaupyeMou
Harpy3ku mocpenctBom  PWM  wumHTepdeiica. B cocraB Habopa JIODKEH — BXOIUTH
IIPOrpaMMUPYEMBIIl KOHTpOJIEP, 00ECTIEUNBAIOLINI BO3MOKHOCTbh OCYILECTBISATh pa3paboOTKy
MIPOrPaMMHOTO KOJIa, MCIIOJIb3YsI HHCTpyMeHTapuii cpen paspabotku Arduino IDE u Mongoose
OS wu s3pikoB nporpammupoBanus C\C++, JavaScript. [IporpaMmupyemblii KOHTpOJUIEP JOJKEH
o0nanaTe MmopraMu Ui MOAKIIOUEHHUS LU(POBBIX U AHAJOTOBBIX YCTPOWCTB, BCTPOECHHBIMU
MPOrpaMMUPYEMBIMH KHOTIKAMH U JJIEKTPOMEXaHUYECKMMM MOMAYJISIMU Ul OpraHU3aluu
CHUCTEMbl PYYHOTO VIPaBJICHMs, BCTPOEHHBIMH MPOrPaMMHUPYEMBIMH CBETOJIMOJNAMHU  JUIS
WHIUKAIMK pabouero pexuma, BcrpoeHHbiMu uHTepdeiicamun USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B coctaB Habopa 1015keH BXOAUTh MOIYJIh TEXHUYECKOTO
3peHusi, MpeICTaBIAIOIMNN  cOoOOM  BBIUMCIUTEIBHOE  YCTPOHCTBO CO  BCTPOECHHBIM
MUKpPOIpoIieccopoM (KOJI-BO sep - He MeHee 4T, yactoTa sinpa He menee 1.2 [T, o6sem O3Y
- He MeHee 512MO, 06beM BCTpoeHHOM mamsTu - He MeHee 81'0), MHTEerpupOBaHHON KaMepoii
(MakcMMaJIbHOE paspelieHre BUJICOTIOTOKA, mepeaaBaeMoro mo uHtepdeiicy USB - He meHee
2592x1944 en.) m onTHUYEeCKOW cucTeMOW. MOIynb TEXHUUYECKOTO 3PEHHS JODKeH 00JaaaTh
COBMECTHUMOCTBIO C pPa3IMYHbIMM MPOTPAMMHPYEMBIMU KOHTPOJUIEpAMH C  TOMOIIBIO
unrepdeticos - 1-wire TTL, UART, 12C, SPI, Ethernet. Moaynp TEXHUYECKOTO 3pEHUS TOJDKECH
ofOecrieunBaTh BBIMOJHEHUE BCEX H3MEPEHUM M BBIYMCICHUH TOCPEICTBOM COOCTBEHHBIX
BBIYMCIIUTENIBHBIX BO3MOYKHOCTEH BCTPOEHHOIO MHUKpoIpoueccopa. Moaynb TEXHHUYECKOTO
3peHusi JOKeH 007aJaTh BO3MOXKHOCTHIO KOMMYHUKALIMM C AQHAJIOTHMYHBIMH MOIYJSMHU
MOCPEICTBOM IITMHBI Ha 0a3e Mmocaea0BaTeIbHOTO nHTepdelica ¢ 1enblo JaTbHEHIIeH nmepeaaqn
pe3ylnbTaTOB M3MEPEHHI TPYNIbl MOAYJIEM Ha YHPABISIIOLIEE BBIYMCIUTENBHOE YCTPOWUCTBO,
MOAKIIIOUEHHOE K JaHHOW MmuHEe. MOIynb TEXHUYECKOro 3peHHs JO0JDKEeH o0ecreynBaTh
HACTPOMKHU PEKUMOB PaOOTHI - HACTPOMKY HIKCHO3WIMH, OanaHca Oenoro, LBETOPA3HOCTHBIX
COCTaBIISIIOIIMX,  IUIOMIanuM  OOHapykuBaeMoW  oOjacTu  H300paxeHHs,  OKPYIJIOCTH
oOHapy)KMBaeMOW  00JIacTU  W300paKEHMs, TOJIOKCHHE OOHApYy)KMBaeMbIX  oOJacTei
OTHOCHUTENILHO JIpyr Jpyra, MalldHHOe OOydYeHHEe NapaMeTpoB HEHPOHHBIX ceTed Uit
oOHapyXeHUsI 00bEKTOB, GOpPMY U 3aKOIUPOBAHHbIE 3HAUEHUS OOHAPYKUBAEMbIX MapKEPOB TUIIA
Aruco, pazmepbl 0OHApYKMBAEMbIX OKPYKHOCTEH, KBAJpaTOB M TPEYrOJbHUKOB, MapaMeTpoOB
KOHTPACTHOCTH, pa3MEPOB, KPUBU3HBI U MOJIOKEHUS PACIIO3HABAEMbBIX JIMHUI.

Habop mnomkeH oOecneunBaTh BO3MOXKHOCTH pa3pabOTKH MOJCIM MOOMIBHOTO po0oTa,
yrpasisieMoir B FPV- pexxuMe mocpeacTBoM MmporpaMMHOT0 0OecrieueHus isl IEPCOHATBHOTO
KOMIIbIOTEpa M MOOWIBHBIX ycTpoiicTB Ha 6aze OC Android wmu 10OS, oGecneunBaromiero
BO3MOYHOCTh YIPABICHUS MOOMIBHBIM POOOTOM U BCTPOCHHBIM MAHHUITYISTOPOM MOCPEICTBOM
rpaduueckoro uHTEpdeiica, BKIIOUAOIUM B ceOs HaOOp KHOIOK U MepeKIovaTene, JIKONCTUK,
obnacth as orobpaxenus Buaeo. Habop momken obecrednBaTh BOSMOKHOCTh H3yYEHHS] OCHOB
pa3paboTKU MPOTPaMMHBIX U amllapaTHBIX KOMIUIEKCOB MHXEHEPHBIX CUCTEM, pelIeHul B chepe
"NuTepHeT Bemiel", a Takke pelieHnii B 00JacT poOOTOTEXHUKH, UICKYCCTBEHHOTO MHTEIIEKTa
U MamuHHOTO OOy4eHws. B coctaB Habopa MOMKHO BXOAMUTH MOCOOME MO M3YYEHHIO OCHOB
JIIEKTPOHUKH M CXEMOTEXHHKH, pelleHuid B cdepe "UHTepHeT Bemieir", pazpaboTku u
MIPOTOTUIIMPOBAHUIO MOJIeNel poO0TOB. B cocTaB Habopa NOMKHO BXOAUTH MMOCOOHUE IO U3YYSHHTIO
OCHOB Pa3pabOTKH CUCTEM TEXHHUUECKOTO 3PEHUS U JIEMEHTOB UCKYCCTBEHHOTO MHTEIIJICKTA.



A30BATENbLHbINA KOHCTPVKT JIA NIDAKTUKH OJJOYHOI'QO IIPOrpaMMHUPOBAHNSA
KOMILJICKTOM JJTATYNKOB — 1 T,

PobGoTorexHudeckuii HAOOP MpeHA3HAYCH JJIs U3yYEHUS] OCHOB POOOTOTEXHHKH, JICTANICH, Y3TI0B
U MEXaHU3MOB, HEOOXOIUMBIX [UIsI CO3JaHHA POOOTOTEXHUYECKHX YCTpoucTB. Habop
MPEJICTaBISICT COOON KOMIUIEKT CTPYKTYPHBIX 3JIEMCHTOB, COCAWHHTEIHHBIX JJIEMEHTOB U
AMEKTPOTEXHUICCKIX KOMIIOHEHTOB. Habop MO3BOISET MPOBOAUTH IKCIIEPUMEHTHI TIO TIPEIAMETY
¢du3nKa, co3qaBaTh U MPOTPAMMHUPOBATE COOMPAEMBbIC MOJICITH, U3 KOMIIOHCHTOB, BXO/ISIIUX B €T0
coctaB, paboume MOJCTH MOOMIBHBIX M CTAIMOHAPHBIX POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATH3UPOBAHHBIM YIIPABICHHEM, B TOM YHCIIC Ha KOJECHOM U TYCCHHYHOM XOJy, & TaKKe
KOHCTPYKIIUH, OCHOBAaHHBIX Ha WCIIOJB30BAaHUM PAa3IMYHBIX BHJOB Teperad (B TOM 4YHCIe
YEepBSUHBIX U 3yOUaThIX) a TaKKe pbluaroB. BcTpoeHHble 6ecripoBoHbIE ceTeBble perieHus (Wi-
Fi u Bluetooth), Bo3moxxHOCTh HMHTerpaiu ¢ OecriatHpiM oOmaynbiM 10, oOecrieunBarOT
BO3MOYHOCTb MPAKTUYECKOTO H3YICHHS TEXHOJIOTHI WHTEPHETA BEIICH U OCHOB UCKYCCTBEHHOTO
unTteiekta. ObecrneuynBaeTcss BO3MOKHOCTh OOBEAMHEHUSI HECKOJIBKUX POOOTOB, COOpaHHBIX U3
MOI00HBIX HAOOPOB, B TPYIIIBI ¢ CETEBBIM B3amMmojelicTBreM. [IpeaycMoTpeHa onmroHaIbHAS
BO3MOYXHOCTB PACIIUPECHHS JOMOJHUTSIIBHBIMU KOMIIOHEHTaMH (HE BXOJMIIMMH B CTAHIAPTHYIO
KOMITJICKTAIMIO), TO3BOJISIIOIIMMH ~ W3ydaTh TEXHHUYECKOE 3pPCHHE W  TPOMBIIUICHHYIO
poboToTexHuKy. [IpemycMoTperHa BO3MOXKXHOCTh pab0oThl HAOOPa C JOTIOTHUTEILHBIMHU 00IaYHBIMH
cepBrcaMi. [IpeaycMOTpeHbl MUHUMYM JIBa TIPOTPAMMHPYEMBIX KOHTPOJUIEPA B IJIACTHKOBBIX
KOpIycaX, ITO3BOJISIFOIIMX OJIHOBPEMEHHO CO3JlaBaTh 2 BapuaHTa pPOOOTOB pa3IMIHOTO
Ha3HAYCHUS, UMCIOIINX BO3MOXKHOCTH Pa0OTHI KaK B IMOTOKOBOM PEKHME, TaK U aBTOHOMHO,
MO3BOJIAIONIUX PEATH30BaTh 00ydeHHE MTPOrPAMMUPOBAHUIO B HECKOJIBKUX CpeiaX pa3paboTKU Ha
pasIMUHBIX sI3bIKax (K mpuMepy, B cpenax Mhlock, Arduino IDE, Ha si3pikax Scratch, C, Python,
micro Python). Kak MuHHMYyM OJHMH W3 KOHTPOJUIEPOB HMMEET BCTPOCHHYIO OIEPAIMOHHYIO
cucremy, Bcrpoennsie Wi-Fi u Bluetooth, mopr mns moakiarodeHHs MOCIEI0BATEIBHO
COCIMHIEMBIX BHEITHUX YCTPOMCTB (He MeHee 20 OJTHOBPEMEHHO IMOIKIIOYAEMBIX YCTPOMCTB).
Kak MUHUMYM OZMH U3 KOHTPOJUIEPOB UMEET BO3MOKHOCTh OJHOBPEMEHHOM 3aucy He MeHee 8
MIPOrpaMM, ¢ BO3MOKHOCTBIO MEPEKITI0UEHUS MEK Ty HUMU. Kak MUHHMYM OJTUH U3 KOHTPOJIJIEPOB
nMeet nosHo 1 IBeTHbI muctieit (IPS), mo3Bonstoniuii BEIBOAUTH JaHHBIE C JATYUKOB B BHUJC
Tabui ¥ rpaduKoB, a TakKKe CO3/1aBaTh BCTPOCHHBbIE B KOHTposuiep Buiaeourpsl. KommuecTBo
CEHCOPOB M HCIOJIHUTENIBHBIX YCTPONUCTB, BCTPOCHHBIX B OJIUH U3 KOHTPOJLIEPOB, - He MeHee 10
rut. ObIee KOIMYECTBO JIeMEHTOB B Habope He MeHee 400 mIT., B TOM YMCIIE MOJAKII0YaeMbie
moynu: - Bluetooth moaysb, - 1BOWHON TaTYUK JTMHUH, - YABTPA3BYKOBON JATYMK PACCTOSHHS, -
JaTYUK 1BETA, - JATYUK KAaCaHUs dJIEKTpOMEeXaHndeckuii, - IR Mo1ysb, - MOTOp MOCTOSIHHOTO TOKa
C PEAYKTOPOM - HE MEHee 2 XHT., - CEPBOIIPHUBO/I, - MyJIbT AUCTaHIIMOHHOTO yrpaBienus IR. HaGop
JOJKEH OBbITh YKOMIUIEKTOBAH aKKyMYJISTOpHbIMH Oarapesmu. [IporpamMmuoe obecrieueHue,
UCIOJIb3YeMOe JJISl IPOrPAMMHUPOBAHUS COOMPaEMBbIX pOOOTOTEXHUYECKUX MOJETICH U YCTPOUCTB,
JOJKHO OBITH JOCTYNMHO JUis OECIUIATHOTO CKAauMBaHHS M3 CeTH VHTEepHET W MOCIeqyrolero
MCIOJIb30BaHUS.

Muxkpockon nuudponoii- 1 .,
Tun muxpockona: 6nonornyeckuii Hacaaka MUKpOCKOTa: MOHOKYIJISpHast
Ha3znauenue: nabopaTtopHbIit
Meron ucciie0BaHus: CBETIIOE T10JIE
Marepuas ONTUKHU: ONTHYECKOE CTEKIIO

YBenn4yeHne MUKpockomna, kpat: 64 — 1280



Oxymsiper: WF16X
Oo6mbexTuBsl: 4x, 10X, 40XS (OANPYKMHEHHBIN)
PeBonbBepHas rosoBka: Ha 3 00bEKTHBA
Tun moACBETKH: 3epKaJI0 WM CBETOJINOT
PacrosioskeHre TIOICBETKU: BEPXHSS U HIDKHSIS
Marepuain kopmyca: MmeTail
[IpeameTHsIil cTomuk, MM: 90
Ncrounuk mutanus: 220 B/50 I'a
Uucno meranukceneit: |
ndponas TopuMs 10 huznoaorny (NPopHILHEI BeHR) — 1 T

OOecnieunBaeT MPOBEACHUE UCCIIENOBAHUS N0 (DYHKIIMOHUPOBAHUIO YEJIOBEYECKOTO OPraHU3Ma.
Kommnuexkranusi: becnpoBogHON MyNnbTUIATYUK 1O (PU3UOJOTUHM C 5S-I0 BCTPOCHHBIMU
JaTYNKAMU:

Jatauk aprepuanbroro aasienus (0...250 mm pm. cm.)

JlaTumk mysbea ¢ quana3oHoM u3Mepenus He yke ueM oT 30 1o 200 yia/mMun

JlaTumk TemmepaTypsl Tela ¢ Juana3oHoM U3MEpeHUs He yxke 4em oT +25 o +40C
JlaT4MK 9acTOTHI AbIXaHUA C AHana3zoHoM u3MepeHus He yxe ueM oT 0 1o 100 nuximos/MuH

JlaTunk yckopeHwus ¢ mokasarensimu +2 ¢; +4 ¢; £8 ¢

M®Y (npuntep, cKanep, Kouup) — 1 r.
Tun yctporictBa: MHOTrOQpyHKIIMOHAIBHOE YCTpOCcTBO (MDY);
L[BeTHOCTH MEeyaTh: 4epHO-Oemnasi;
Texnonorus neyatu: snekrporpaduyeckas (1a3epHas, CBETOIHOIHAs);
®dopwmar neyaru: He MmeHee A4;
Tun ckaHUPOBAHMS: TPOTSHKHBINA/TIAHIITETHBIH;
Bo3moxHOCTh ckaHupoBaHus B popmarax: He MeHee A4;
Cnoco6 nonxmrouenus: LAN, Wi-Fi, USB

Hoy10yk — 2 mt.

dopm-daktop: HOYyTOYK; Pasmep nuaronanu: He menee 15.6 mioiimoB; Paspermenue skpana: Full
HD, Quad HD wunu Ultra HD; O6uuii 06beM ycTaHOBIEHHOM onepaTUBHOM NMaMsTH: HE MeHee 8
I'GaiiT; MakcuManbHbIi 00K MOJIep)KUBaeMblii 00BEM ONEpPaTUBHON MaMsATH: He MeHee 16
I'Gaiit; O6bem SSD nakonurens: He meHee 240 '6aiiT; becipoBoanas cBsizs: Wi-Fi; Konmnuectso
BCTPOEHHBIX B Kopiryc noptoB USB: He meHee 2, u3 kKoTopbix He MeHee | nomkHo ObiTe USB
Bepcun He Hmwke 3.0; Paspemenue B30-kamepbl, Mmukcens: He MeHee 0.3; BcrpoenHblit
mukpodon; Knasuatypa ¢ packiankoit u Mapkuposkoii knasum QWERTY/MITYKEH;



IMomnepkka cranmaproB OecrmpoBogHoi  ceszu:  802.Ha/b/g/n/ac; IIpousBoauTeIbHOCTD
nporieccopa (3HaueHue nokasarens «CPU Mark» o tecty «Laptop & Portable CPU Perfomance»
http://www. cpubenchmark. net/laptop. html): e menee 5000 equnui;

Hamumne MaHUITYJIATOpPA MbIIIb B KOMIUICKTE: J1d,

YcraHOBIIEHHAs] OTEpAaIlMOHHAs CHCTEMa C TpadHuecKUM I0JIb30BATEIBCKUM HHTepdeiicom,
CBEJICHUSI O KOTOPOM BKJIOUEHBI B €IMHBIA PEECTP POCCHUMCKUX MPOTPAMM JUIsl JIEKTPOHHBIX
BBIYMCIIUTENIbHBIX MAIIUH U 0a3 1aHHBIX;

Y cTaHOBIEHHBIH MTAKET 0(MCHOTO POTPAMMHOTO 00eCTIeueHHsI, COBMECTHMOTO C YCTaHOBIIEHHOM
ONIEPALIMOHHOM CHCTEMOMW, CBEIECHUS O KOTOPOM BKIIIOYEHBI B EIMHBIA PEECTpP POCCHUCKUX
MIPOrpaMM JUIsl 3JEKTPOHHBIX BBIYUCINUTEIbHBIX MAIIMH U 0a3 JaHHBIX.


http://www/

	Цифровая лаборатория по физике (ученическая) – 2 шт.
	Цифровая лаборатория по химии (ученическая) – 2 шт.
	Цифровая лаборатория по биологии (ученическая) – 2 шт.
	Образовательный набор для изучения многокомпонентных робототехнических систем и манипуляционных роботов – 1 шт.
	Четырёхосевой учебный робот- манипулятор с модульными сменными насадками – 1 шт.
	Образовательный набор по механике, мехатронике и робототехнике - 1 шт.
	Образовательный конструктор для практики блочного программирования с комплектом датчиков – 1 шт.
	Микроскоп цифровой- 1 шт.
	Цифровая лаборатория по физиологии (профильный уровень) – 1 шт.
	МФУ (принтер, сканер, копир) – 1 шт.
	Ноутбук – 2 шт.
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