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Hudposasa Jadoparopus no pusuke (vaeHn4eckas) — 2 1iIT.

OOecrieunBaeT BBINMOIHEHHE YKCTIEPUMEHTOB TI0 TeMaM Kypca (pH3HKH.
Kommiexkranus:

BecripoBogHON MynbTHAATYHK 110 (PU3HKE C 6-10 BCTPOCHHBIMU JaTYNKAMU:

Hudposoii 1aTunk TemMIeparypsl C JUarna3oHoOM H3MepeHHs He yxke yeM oT -20 1o 120C

Hudposoii naTunk aOCOMIOTHOTO JaBJICHHS C JMANa30HOM H3MepeHHs He yxe yem ot 0 go 500
klla JIaTuyrk MarHUTHOTO TOJISI C AMANIa30HOM M3MepeHusl He yxke yeM oT -80 o 80 mTn

JlaTunk HanpspKEHUs ¢ AUana3oHaMu U3MEPEHUS HE yxke ueM oT -2 10 +2B; ot -5 o +5B; ot -10
mo + 10B; or-15 1o + 15B

JlaTuuk ToKa He yxke yeM ot -1 1o + 1A

JlaTunk akcenepoMeTp C MOKa3aTessiIMU He MeHee ueM: £2 g; +4 g; p<§ g
OtneasHble yerpoiictBa: USB ocimiutiorpag e menee 2 kanana, +/-10 B
AKkceccyapbl:

Ka6ens USB coennHuTENbHBIN

3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 IpoBeieH!s SKCIIEPUMEHTOB

Kparkoe pykoBOJCTBO 1O 3KcITyaTauuy LU poBoii 1aboparopuu
IIporpammuoe obecrieueHue

Meronuueckue pekomenaamnuu (40 pador)

Hannune pyccKosi3pIMHOTO caTa MOAIEPKKHU

Hanuune Bua€OpOInKoB.

IIndposas JadopaTopusi Ho XuMuHu (ydeHn4deckasi) — 2 IT.

ObecnieunBaeT BBINOJIHEHNE JA0OPATOPHBIX PabOT MO XMMHUU Ha ypOKax B OCHOBHOM IIKOJE U
IIPOEKTHO-UCCIIEA0BATENBCKON JEATEIBHOCTH YUAIUXCS.

Kommiaekranus:
becnipoBoaHOM MyJIBTUAATYMK 110 XUMHUU C 3-MsI BCTPOCHHBIMU JJaTYUKAMU:
Hatuuk oH ¢ auanasonom nsmepenus He yxe yem ot 0 no 14 pH

JlaT4uk 351eKTpOnpoBOAMMOCTH C AuanazoHamu udmepenus He yxe yem ot 0 1o 200 MxCwm; ot 0
1o 2000 MmxCwm; ot 0 10 20000 MxCwm



JlaTuuk TemnepaTyphbl ¢ AMana30HOM U3MEpEeHHUs He yxke ueM oT - 20 no +140C
OTaeabHble JATYUKHU: J[aTUNK ONTHYECKOM IIIOTHOCTH 525 HM
AKkceccyapbl:

Kabens USB coenunuTenbHbIi

3apsiiHoe ycTpoicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

Kparkoe pykoBOJICTBO NO 3KCIUTyaTauy HU(ppOBO J1a00opaTopuu
Habop nmaGopatopHoii ocHacTKH

[Iporpammuoe obecrieueHue

MeTtoanueckue pekomenaanuu He meree 40 pador

Hanuumne pycCKOs3bIYHOIO CcanTa MOAIEPKKU

Hanuuue BUACOPOJIUKOB.

Hudposas 1adoparopusi mo 0M0J0ruu (Y4eHHYECKas) — 2 IIT.

ObecnieunBaeT BBIMOJHEHUE JTA00PATOPHBIX PpabOT Ha YPOKax MO OMOJIOTHU B OCHOBHOM IIKOJIE U
MIPOEKTHO-UCCIIE0BATENILCKOM EATEIbHOCTH YUAIIUXCS.

Kommuexkrauus:

becnpoBogHON MyIbTUAATYHUK MO OMOJIOTUH C 5-10 BCTPOSHHBIMU JaTYUKAMU:
Jaruuk Bnaxknoctu ¢ guanazonom uzmepenus 0... 100%

JlaTuuK OCBEIIEHHOCTH C IMana3oHoM u3Mepenus He yxe yem ot 0 no 180000 sk
Haruuk pH ¢ auanasonom n3mepenus He yxe yem ot 0 no 14 pH

JlaTunk TemMnepaTypsl C 1Mana3oHOM U3MEpPEHMsI He yxke ueM oT - 20 1o +140C
JlaTunk TeMIeparypbl OKpy>Karollei Cpesibl ¢ JUana3oHoM U3MepeHus He yxke yeM oT -20 go +40C
AKceccyapbl:

3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB USB

Anantep Bluetooth 4.1 Low Energy

Kparkoe pyKkoBOJCTBO MO 3KcITyaTauy HuppoBoii 1abopatopuu

[ludpoBas Buaeokamepa ¢ METAJUIMYECKUM INTAaTUBOM, paspemienue He MeHee 0,3 Mmmkc
[IporpammHoe oOecnieueHue

Metonuueckue pekoMeHanum ve menee 30 pador

Hammaue PYCCKOA3SBIYHOT'O camra MNOAACPKKH, HAJTMYUC BUICOPOJINKOB



Oo0pa3oBaTeJabHLIN HA00P A1 N3VYEHHUS MHOTOKOMIIOHEHTHLIX POOOTOTEXHHYECKHX
CHCTEM U MAHMNYJIAIMNOHHBLIX po00TOB — 1 IIT.

OOpa3oBaTenbHblii HA0Op JODKEH OBITh MPEAHA3HAYCH IJIsi U3YyYeHUS POOOTOTEXHUYCCKUX
TEXHOJIOTUH, OCHOB WH(GOPMAIIMOHHBIX TEXHOJNOTUA ¥  TEXHOJOTHH  MPOMBIIIIICHHON
aBTOMAaTHU3allM, a TaKXE TEXHOJIOT I MPOTOTUIIUPOBAHUA W AOAJWTHUBHOIO IMPOHU3BOACTBA. B
cocTaB Habopa JOKHBI BXOIUTH KOMILIEKTYIOIINE U YCTPOUCTBA, 001a/1at011Ie KOHCTPYKTUBHOM,
arrapaTHoOM U MPOrPAMMHON COBMECTUMOCTBIO JIPYT C IPYTOM.

[) KoMmiekT KOHCTPYKTHMBHBIX JJIEMEHTOB M3 MeTajla M IJIacTHKa JUIsl cOOpKH Moneneit
MaHUIYJSAIMOHHBIX POOOTOB € YIVIOBOM KHHEMAaTHKOH, IUIOCKONapaslIeNbHOW KWHEMAaTHKOM,
Delta-kuHeMaTHKOM.

2) VHTennekTyanbHbI CEPBOMOMYJIb C MHTETPUPOBAHHOM CHCTEMOW YIpaBICHUS - HE MEHEe
Tvur.

CepBoMOIyNb JODKEH 00NafaTh MHTEIPUPOBAHHOW CHUCTEMOM yIpaBiIeHHUs, 0OecreunBaronen
00paTHyIO CBSI3b WJIM KOHTPOJb MapaMETPOB - MOJOKEHHUE Baja, CKOPOCTh BPAIICHUS, HATpy3Ka
MPHUBOJIA, & TAK)Ke 00ECIIEUMBAIONICH BO3MOXKHOCTB IOCIIE0BATEIFHOTO MOJKIIOUCHHS APYT C
IpyrOM H  YyIPAaBJIEHHS CEPBOMOAYIIMM II0  IOCIENOBATEIbHOMY  IOIYAYIUIEKCHOMY
ACHHXPOHHOMY HHTEp(DEicCy.

3) PoGotoTexHHUYECKUI KOHTPOJUIEP, NPEACTABIAIONIMN CO00H MOIYJIbHOE YCTPOWCTBO,
BKJIFOHAKOIICC B CC6§I OIIHOHHaTHLIﬁ MHKPOKOMIIBIOTEP JJISL BBITIOJIHCHU A CJIIOXKHBIX
BBIYMCITUTEIBHBIX OIepaluid, NepuPepuilHbIii KOHTPOUIEp Ui yIPaBJICHUS BHENTHUMHU
YCTPOMCTBAMU U IJIATy PACIIMPECHUS JJIsl TOJKIOYEHNS BHEIIHUX YCTPOMCTB.

Mogaynu  poOOTOTEXHMYECKOTO  KOHTpoOJUIepa  JOKHBI  00JajaTth  OAHOBPEMEHHOMU
KOHCTPYKTHMBHOM, ammapaTHOW W TPOrpaMMHOM  COBMECTUMOCTBIO JIpYT C  APYTOM.
PoGoToTexHUUeCcKnii KOHTPOJIEP TOJHKEH YIOBJICTBOPSATH TEXHHUECKAM XapaKTepUCTUKAM: KOJI-
BO SiIEp BCTPOCHHOTO MUKPOKOMIIbIOTEpA - HE MeHee 4, TaKTOBas 4acToTa sjapa - He MeHee 1,2
[T, o6vem O3V - He menee 512 MO, nanuuue unrepdetrico - SP1,12C, 1- wire TTL, UART,
PWM, uudpossie - He MeHee 16 MT. U aHAJIOTOBBIE TIOPTHI - HE MEHEE 8 IIT. JUIsl TTOAKIIOYCHUS
BHEIIHUX YCTPOMCTB, BCTPOCHHBIN MUKpO(]OH, a Tarkke WiFi nnu Bluetooth s kommyHuKamm
CO BHEIIHUMHU YCTpOWCTBaMU. POOOTOTEXHWYECKHMI KOHTpOJJIED JMAODKEH 00ecTeunBaTh
BO3MOXXHOCTh TPOTPAMMHUPOBAHMA C TOMOIIBIO cpeactB s3bikoB C/C++, Python u cBoGomHO
pacnpoctpansemoit cpenasl Arduino IDE, a Takke ynpaBieHHs MOACISIMUA POOOTOTEXHHUUECKHUX
cucrteM ¢ nomoltbto cpeast ROS.

4) I[IporpaMMHpyeMbIii KOHTPOJUIEP - HE MeHee 1 1T.

[IporpamMmupyemblii  KOHTPOJJIEP AOJDKEH NPEACTABIATh COOOW BBIYHCIUTEIBHBI MOIYIb,
obnagaromuM HM(GpPOBEIMU NTOPTAaMH — HE MEHee 8 IIT. U aHAJOrOBBIMHU MOpPTaMHU - HE MeHee 16
mt., uarepdericamu UART, 12C.SP1, TTL, a Taxke MomyineM OECIPOBOJHOM CBSI3U THIA

"

Bluetooth nnm WiFi nnst co3manus anmapaTHO- NMPOTpaMMHBIX pelleHuil u "yMmHbIX/cMapT -
YCTPOUCTB 1J1s1 pa3paboTku pereHuit "MHTepHET Bemen".

5) [Inara pacmmpeHus: IpOrpaMMHUPYEMOTO KOHTPOJUIEpa - He MeHee 11mT.

[Inata pacmmpeHus [obKHAa oOecHedrBaThb BO3MOMKHOCTb MMOJKIIOYEHHS YHHBEPCAIBHOIO
BBIUMCIIMTENIFHOTO MOAYJS K ceTu mocpenctBoM uHTepdeiica Ethernet. Ilnmara pacmmpenus
JOJDKHA 007anaTh MOpPTaMM BBOJA-BbIBOJA ISl TMOJIKIIOUEHHMsS LU(MPOBBIX M aHAJIOTOBBIX



yCTpOUCTB - HEe MeHee 40 mT., maTepdeiic SP1 1 BO3MOXKHOCTBIO TTOJKIIFOUECHUS BHEITHEH KapThI
MaMsITH.

6) Monynb TEXHHYECKOTO 3pEHHs, MpPEICTABISIOMUNA Cco0Oi ycTpolcTBO Ha 0ase
BBIYMCIIMTEIBHOTO MHUKPOKOHTPOJUIEpa ¥ HWHTETPUPOBAHHOW KaMepwl, oOecredrBaronee
pacrno3HaBaHHUE MPOCTEHIINX M300paKEHUH HA MOIYJIC 32 CYET COOCTBEHHBIX BBIYHCIUTEIIEHBIX
BO3MOXKHOCTEH - He MeHee 11uT;

Mogynb TEXHHYECKOTO 3pEeHHsS JOJDKeH OOEeCIeurBaTh BO3MOXKHOCTh KOMMYHHKAIIMH C
AQHAJIOTMYHBIMU MOAYJSIMU IOCPEJICTBOM IIMHBI Ha 0a3e IocieAoBaTelIbHOro HHTepdeiica ¢
LEJIbI0 JTAIbHEMIIEH Mepelayu Pe3yJbTaTOB HW3MEPEHHM TPYIIbl MOAYJIEH HA YHpPaBJISAIOLICE
BBIUYHCIIUTENIFHOE YCTPOMCTBO, MOAKIIOUEHHOE K JaHHOW IMHE. MOAyllb TEXHUYECKOTO 3PEHUs
JOJDKEH 00ecreunBaTh BO3MOYKHOCTD OCYIIECTBIIATh HACTPOUKY MOAYJS TEXHUUYECKOTO 3pEHUS -
HACTPOWKY OJKCHO3MIMM, OanaHca Oenoro, IBETOPA3HOCTHBIX COCTABJISAIONINX, IUIOMIAIN
oOHapyXuBaeMoi o0acTu U300paKeHUsI, OKPYTIIOCTH 0OOHAPYKMBAEMOM 00JIaCTH N300paKEeHHS,
MOJIOKEHNE OOHApPYKHMBAEMBIX O0JIACTeH OTHOCHTENBHO APYr Apyra. MoOJyllb TEeXHHYECKOTO
3peHusi TOoJDKeH o0OecreunBaTh BO3MOXKHOCTh HACTPOWKH HA OIHOBPEMEHHOE OOHapy>KEeHUE He
MeHee 10 paznuyHbBIX OJUHOYHBIX OOBEKTOB B CEKTOpE 0030pa, JIMOO HE MEHee 5 COCTaBHBIX
OOBEKTOB, COCTOSIIMX M3 HE MEHee 3 pa3IuuHbIX TrpaQUuecKuX MNPUMUTHBOB. Moaynb
TEXHUYECKOTO 3pEHUs JOJKEH oOnanath BCTpoeHHbIMU mHTepdeiicamu - USB, UART, 1-wire
TTL, 12C, SPI nns kOMMYHHUKAI[UU CO BHEIIHUMH MOAKIIOYAEMbIMH YCTPONCTBAMHU.

7) B coctaB Habopa IODKHBI BXOAMTH LM(POBBIE HHPOPMALMOHHO-CEHCOPHBIE MOJIYJIH,
npencrapisgionie  co0oil  ycTpoilctBa Ha 0a3e NporpaMMHpPYyeMOro KOHTpojuiepa U
M3MEpPUTEIILHOTO  JeMeHTa.  L{udpoBoit  Momyne  JOOoKeH — 007aiaTh  BCTPOCHHBIM
MUKPOKOHTPOJIIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI'1, minHa naHHBIX - He MeHee 8 KbaiiT),
uHTepdecamMmu s MOAKIIOYCHHS] K BHEIITHUM yCTPOHCTBaM: IU(PPOBBIE U aHAJIOTOBBIE TIOPTHI, |-
wire TTL, pazsem tuma RJ. LludpoBoii Monmynap [omkeH obOecredynBaTh BO3MOXKHOCTD
KOMMYHUKAIIUN C aHAJOTHYHBIMH MOIYJISIMH TOCPEACTBOM HIMHBI Ha 0a3e Mocie0BaTeIbHOro
uHTepdeiica ¢ Lenplo NalbHEHIed TMepenayn pe3yabTaToB HU3MEPEHHI TpyMibl MOAYJIEH Ha
yIOpaBIsIolIee BEIYUCIUTEILHOE YCTPOUCTBO, MOAKIIOYEHHOE K TaHHOW muHe. B coctaB Habopa
JIOJDKHO BXOJIHTH: ITU(POBOM MOIYIh TAKTOBOM KHOIKH — HE MEHee 3 IIT. MU(PPOBOH MOTYIIb
CBETOAMOMAA - HEe MeHee 3 MIT., H(POBOI MOAYIH KOHIIEBOTO MpEphIBaTelNs - HE MEHee 3 IIT.,
nudpoBoit MoayIh TaTyMKa I[BeTa — He MeHee lmT, mudpoBoit moxyns RGB cBeToamona - He
MeHee 1.

8) B cocTtaB HaOopa AOKHBI BXOAUTH 3JIEMEHTHI JIJIsi COOPKU BaKyyMHOIO 3aXBaTa: BaKyyMHasl
MIPUCOCKA - HE MEHee | MHII, 37IeKTPOMAarHUTHBIM KJlarnaH — He MeHee |1IT, BaKyyMHBII Hacoc - He
MeHee 1mrT.

9) B coctaB Habopa J0MKEH BXOAUTH YU€OHBIM KOMITJIEKT, BKITFOUAIOIIHI B ce0s1 yaeOHOe mocodue,
Ha6op 6H6HI/IOTCK TPEXMCPHBIX 3JICMCHTOB IJId ITPOTOTUIIMPOBAHUA MOI[GJ'IGI\/'I MaHUITYJIAIUOHHBIX
poOOTOB, a TakXKe NporpaMMHOE obecrieueHue s pabotel ¢ HabopoM. IIporpammHuoe
o0ecriedyeHrne JOKHO 00ECIeurnBaTh TPEXMEPHYIO BU3YAIH3AIMI0O MOJIEITH MAaHUMYISIIHOHHOTO
pobota (c YIIOBOM, IUIOCKOMApalIeNbHOW U JeNbTa-KWHEMaTHKOi) B mporecce padoThl,
oOecrieunBaTh IMOCTPOCHUC HpOCTpaHCTBCHHOﬁ TPACKTOPUNU ABWKCHUA HCIIOJTHUTCIBHOI'O
MCXaHU3Ma MaHUITYJIAITUOHHOI'O p060Ta, BO3MOXHOCTSD 3aaHUA ITIOCJICA0OBATCIIBHOCTHU TOYCK AJIA
MPOXOXKIICHHUSI 4epe3 HHUX HCIOJHHUTEIBHOTO MEXaHW3Ma MAaHMITYJISIIIMOHHOTO — PO0OOoTa.
[IporpammuOe oOecrnieueHne JODKHO (DYHKIIMOHUPOBATh, KaK B OTACIHLHOCTH B BHJE CPEIbI
MOJICIIMPOBAHUS, TAK U B PSKUME MOHUTOPHHTA B PEaIbHOM BPEMEHU MPH MOJKITFOYCHUN MOICITH
MaHUITYJISTOpa MOCPEACTBOM POOOTOTEXHHUYECKOTO KoHTpoiutepa. [IporpammHoe obecrnieueHne



JOJHDKHO 00ecreunBaTh BOSMOXKHOCTh MOCTPOCHUS IpaUKOB 33JaHHBIX U TEKYIINX 0000IIEHHBIX
KOOpPAMHAT MaHUMYJSIIHOHHOTO po00Ta, Tpa)MKOB 3HAUCHUH CKOPOCTEH M YCKOPEHUs, TPapHKOB
pacdyeTHbIX 3Ha4eHUH Harpy3ku. IIporpammHoe obecrieueHHe TODKHO IO3BOJATH 3aJ]1aBaTh
MIOCJIEIOBATEIBHOCTh MEPEIBUKEHUN MaHUITYISATOpa MOCPEICTBOM Habopa KOMaHJ B OJIIOYHO-
rpaguueckoM HHTepdeiice. YueOHOe mocodue JAOIKHO colepKaTh MaTepualibl o pa3paboTke
TPEXMEPHBIX MOJIesIel MOOMIIBHBIX pOOOTOB, MAHUITYJISIIITUOHHBIX pOOOTOB C Pa3IMYHBIMU TUIIAMU
KMHEMaTHKH (YIVIOBasi KMHEMATHKa, IJIOCKO-NapaiebHasi KMHEMATUKa, JeJIbTa- KHHEMATHKa,
SCARA wnu poluaxkHass KuHemaruka, tuiarpopma Crioapra W T.I1.), HHCTPYKIHH IO
MIPOEKTUPOBAHHUIO POOOTOB, HHCTPYKIIMU U METOIUKH OCYLIECTBICHHS WHKEHEPHBIX pacueToB
IIPU TPOEKTUPOBAHUH (pacdyeThl HArpy3KU U MOMEHTOB, PAacdyeT MOIIHOCTH HPUBOJOB, PacyeT
rnapamMeTpoB KHHEMaTHKH W T.I.), MHCTPYKIMH 1O pa3paboTKe CHUCTeM YIIpaBIEHUS U
MPOrpaMMHOTO OOECIeYeHHs JJsl yNpaBlIeHUs pPOOOTaMH, HMHCTPYKIMM U METOIUKU TI10
pa3paboTKe cHCTEM YMpaBICHHUS C SJIEMEHTAMU HCKYCCTBEHHOTO HMHTEIUIEKTa M MAalIMHHOTO
oOydeHws.

Ye1TuIpéxoceBoi YUEOHBIN POOOT- MAHUTNIVJIATOP

C MOAYJbHbIMH CMEHHbIMHM HaCaJAKAMHU — 1 IIT.

VY4aeOHblii  poOOT-MaHMITYISATOP TpPEAHA3HAYeH Ui OCBOCHHUS OOYyYalOIMMHCS OCHOB
pPOOOTOTEXHMKH, JUIsI HOATOTOBKM OOYyYalOIMXCSl K BHEAPEHUIO M MOCIEAYHOIEMY
WCIIOJIb30BAaHUI0 POOOTOB B IMPOMBIIUIEHHOM Ipou3BoacTBe. KomumuectBo ocelr pobora
MaHUIYJSITOpa - 4eTbipe. Ilepemenienne MHCTpyMEHTa B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YIPABISITHCS IIATOBBIMY JIBUTATEIsIMU. HanpsokeHrne muTaHus MaroBhIX IBUTaTesei He oonee 12
B. CepBoaBurarens 4eTBEpTOil OCH JOJKEH 00€CIIeunBaTh IOBOPOT HHCTPYMEHTA. YT0JI IOBOPOTA
MaHUITYJIAITOPa HAa OCHOBAHMM BOKpPYT BepTHUKadbHOM ocu He MeHee 180 rpamycos. s
oTpesiesieHus] TOJO0KEHUS MaHUIYISITOpa MPHU MOBOPOTE BOKPYT BEPTUKAIBHOM OCH JOMKEH
HCIIOJIb30BaThCs IHKOZEP. YTO0JI MOBOPOTA 33HETO IJIeya MaHUIy/IsiTopa He MeHee 90 rpaaycos.
VYron moBopoTa mnepenHero Iuieda manumyiasaropa He meHee 100 rpamycos. g onpeneneHus
TIOJIO’KEHUS 3aJTHET0 U MEPETHETO TUIeY MAaHUITYJIATOpa JOKEH UCIONIb30BAThCSl TUPOCKOIL. YTOol
MOBOpOTa MO 4eTBepToi ocu He MeHee 180 rpamycoB. JlomkHa ObITh BOBMOKHOCTH OCHAIICHHUS
CMEHHBIMU HacaJkamMu (Hampumep, [epkarelb KapaHjamia MM QiaoMacTepa, IPHUCOCKa C
CEPBOABUIaTENIEM, MEXaHMUECKOE 3aXBAaTHOE YCTPOMCTBO C CEPBOJABMIaTENIEM, YCTPOMCTBO IS
Ja3epHON TPAaBHPOBKH WJIH YCTPOMCTBO i 3D-meyarn). MuHUMadbHass KOMITJICKTAIIHS
CMEHHBIMU HacaJKaMH: [MHEBMaTUYECKUH 3axBaT (IPUCOCKA), MEXaHUMYECKHUI 3axBaT, Hacajka
Jep>KaTenb Ul KapaHalia/Mapkepa/pydkd, HacaaKa MEePEeXOIHUK ISl KPEIJICHUS COBMECTUMBIX
KOHCTPYKTHBHBIX JI€TAJIEH U KOHCTPYKLMH, HacaIKa Ja3epHON IpaBUPOBKH, Hacaaka 3 D-neyarn
(mast pabotel ¢ miactukom PLA ¢ nuamerpom Hutu 1,75 Mmm). JlomkeH OBITh OCHAIIEH
CEPBOIIPUBOAOM JIJIsl THEBMATHUECKOTO M MEXaHUYECKOT0 3aXBaTOB, 00€CIIEYMBAIOLINM BpallleHHue
3aXBaY€HHOT0 OOBEKTa BO BpeMsl NEpeMELIeHMs], MOBOPOT MEPEMEIIAEMOr0 OObEKTa BOKPYT
BepTUKANbHOU ocu. s obecnieueHuss GyHKIMOHUPOBAHHS MTHEBMAaTUYECKOTO 3aXBaTa JOJDKECH
OBITH OCHAIIIEH BCTPOCHHOM B KOpIIyC MaHUITyJIsTOpa mommoi. JlomkHa ObITh BO3MOKHOCTh
NOJKJIIOUYEHUSI  JOIOJHUTENBHBIX YCTPOMCTB (HampuMmep, TpaHCHOpTepa, penbca Ui
nepeMeneHuss podoTa, MyabTa YOpaBlICHHs THUIA HKOMCTHK, KamMepbl MAaIIUHHOTO 3pEHUS,
ONTHYECKOTO JlaTYMKa, MOIYJsi OeCnpoBOMHOTO J0CTymna). PoOoT-MaHMmynsaTop AOHKEH
o0ecrieynBaTh MNepeMEIlEeHNe HACaIKH B MPOCTPAHCTBE, AKTUBALMIO HACAIKH, BO3MOYKHOCTh
NOJIy4EeHHs] CUTHAJIOB OT KaMepbl M JaT4YUKOB, BO3MOXKHOCTH YIIPABJICHUS JONOJIHHUTEIbHBIMU
ycTpoiicTBamu. Marepuan Kopiryca - amoMunuil. J{uamerp padoueii 30051 (0€3 yueTa HAaBECHOTO
UHCTpyMEHTa U 4eTBepToi ocH) He MeHee 350 mm. UnTtepdeiic monkmouenus - USB. lomken
UMETh BO3MOXXHOCTh aBTOHOMHOM paOOTHI U BHEIIHETO yHpaBieHus. [ BHEIIHEro ynpaBieHus



JOJDKEH OBITh MPETyCMOTPEH IyJBT, MOAKIIOUaeMblii K poboty mo Bluetooth. Ympapnsrormuit
KOHTPOJUIEP JODKEH OBITh COBMECTHM cO cpenoil Arduino. YmpaBistoOmuid KOHTPOIIIEP
COBMECTHM CO cpefoi mporpamMmMmupoBanus Scratch u si3pikom mporpammupoBanus C. JlomkeH
obecreunBarh MOBOPOT MO MIEPBBIM TPEM OCSIM B 3aIaHHBIA YTOJ U HA 3aIaHHBIA YTOJI, TOBOPOT
[0 YETBEPTOM OCU HA 3aJaHHBIA YroJjl, JBH)KEHUE B KOOpIMHAThl X, Y, Z, epeMellcHue Ha
3aIaHHOE PACCTOSHUE IO KoopauHaTaM X, Y, Z, mepeady JaHHbIX O TEKYIIEM TOJIOKEHHUH YITIOB,
nepenavyy JaHHBIX O TEKYIIUX KOOpAUHATAX UHCTpyMeHTa. JloMKeH MoaiepKUBaTh epeMeIeHue
B JICKapTOBBIX KOOPJMHATAX U yIlIaX IOBOPOTA OCEH, C 3aJaHHOM CKOPOCTBIO U yCKOpeHUeM. Turibl
TepeMeIeHN B JIEKAPTOBBIX KOOPJAWHATAX: IBM)KCHHE IO TPACKTOPUH, ABHKCHHUE IO TPSIMOM
MEXIy ABYMS TOUKaMHU, TIEperphIriBaHUE U3 TOUKH U TOUKY (mepeHoc o0bekTa). Kopnyc momken
OBITH B 3aIIMIIICHHOM UCITOJIHeHHE (Ki1acca He Hike [P20).

Oo0pa3oBaTeJbLHbLII HA00P MO0 MEXAHHKE, MEXaTPOHUKE H PO0OTOTeXHUKe - 1 IIT.

Habop momxkeHn ObITh TpemHA3HAUYCH TSl MPOBEACHUS YUYEOHBIX 3aHSATHH O M3YYEHHIO OCHOB
MEXaTPOHUKH U POOOTOTEXHUKH, TPAKTHUECKOTO MPUMEHEHHSI 0230BbIX JIEMEHTOB ICKTPOHUKU
U CXEMOTEXHHKH, a Takke Hamboiee pacnpOCTPaHEHHON JIIEMEHTHOW O0a3bl M OCHOBHBIX
TEXHUYECKUX PEIICHUM, MPUMEHIEMBIX MPHU MPOEKTUPOBAHUHU U MPOTOTUITUPOBAHUH PA3TUYHBIX
WHXCHEPHBIX, KHOCPHETUUECKNX U BCTpPaMBaeMbIX cucTeM. B cocTaB Habopa MOMKHBI BXOIUTH
KOMIUICKTYIOIINE U YCTPOMCTBA, 00JIafalomne KOHCTPYKTUBHOM, SJIEKTPUUYECKOM, armapaTHOW 1
MPOrpPaMMHON COBMECTHMOCTBIO JIPYT C ApyroM. B cocraB Habopa JOMKEH BXOAUTH KOMILIEKT
KOHCTPYKTHUBHBIX 2JIEMEHTOB M3 MeTallia Uil COOpPKM MaKeTa MaHHIYISLHOHHOTO poloTa u
KOMIUJIEKT METAJUTMYECKUX KOHCTPYKTHUBHBIX 3JIEMEHTOB JIJIs1 COOPKH MaKeTa MOOMIIBHOTO po0OoTa.
B cocTaB HaOopa 10KHBI BXOAUTH MPUBOJIA PA3TUIHOTO TUIIA: MOTOPBI C UHTETPUPOBAHHBIM WITH
BHEUIHUM JIaTYUKOM IIOJIO)KEHUS — HE MEHee 2MIT, CEpBONPHUBOJ OONBIION - HE MeHee 41T,
CEpBONPUBOJ] MaJIbIN - HE MEHEe 21IIT, IPUBOJI C BO3MOXXHOCTBIO YIIPABJICHUS B IIIaTOBOM PEKUME
- He MeHee 2mT. B coctaB Habopa AOKHBI BXOAUTH 3JIEMEHTHI 171l COOPKU BaKyyMHOTO 3aXBara:
BaKyyMHas IIPUCOCKA - HE MEHee lIIIT, 3JIeKTPOMAarHUTHBIN KJIallaH - He MeHee 11T, BaKyyMHBIH
Hacoc - He MeHee lmT. B cocraB Habopa [omKHA BXOAUTH OJIEMEHTHas 0asza s
MPOTOTHITUPOBAHMS: TUIaTa IS OECMaeyHOro MPOTOTUMHPOBAHMS, KOMIUIEKT TPOBOIOB
Pa3JIMYHOTO THUIIA U JIJTUHBI, KOMIUIEKT PE3UCTOPOB, KOMIUIEKT CBETOAUOOB, CEMUCETMEHTHBIN
uHaukarop, aucrien KK-tuna, KHONKK - HE MEHee SIIT, MOTEHIIMOMETPhl — HE MeHee 3 MIT.,
nH(ppaKpacHBId JaTYUK - HE MEHee 3 MIT., YIbTPa3BYKOBOHM JIaTYHMK - HE MEHEe 3 IIT., JaT4YhK
TEMIEPaTyphl - HE MeHee lIIT, JaTYMK OCBEIIEHHOCTH - HEe MeHee 1T, Mmoaynb Bluetooth - He
menee lmr, momynp HK-npuemnuka - He Menee lmt, monyne MK-nepeparuvka B BuAe
KHOTIOYHOT'O IyJIbTa yIpaBieHus: — LT, akKyMyJsiTop - HE MeHee 11T, 3apsiHOe YCTPOMCTBO -
He MeHee 11T B coctaB Habopa 10KeH BXOAUTh MYIBTUIATYUK JJI1 U3MEPEHUS TeMIIEpaTyphl U
BJIQYKHOCTH OKPY’KAIOIICH cpepl - He MeHee 1mT. MynbTuaaTdYuK JOMKEeH 00J1a1aTh BCTPOCHHBIM
MHUKPOKOHTPOJIIEPOM (TaKTOBast 4acToTa- He MeHee 16 MI 11, muHa nanHeIx — He MeHee 8§ Koaiir),
uHTepdelicaMu 715 MOAKIIOYeHHSI K BHEIIIHUM YCTPOWCTBaM: IM(POBBIE U aHAJIOTOBBIE MOPTHI, 1-
wire TTL, pa3zsem tuma RJ. B cocraB HaGopa M0KE€H BXOAWUTh KOMIUIEKT YHUBEPCATBHBIX
BBIUMCIIUTEIBHBIX MOJYJICH, MPECTaBISIOMUX co00l 0a30ByI0 TUIATY, IJIATy PACHIMPEHUsS IS
CETEeBOT0 B3aMMOJICHCTBUS M TIIATy TOAKIIOYCHHUS CHJIOBOM HAarpys3ku. Bxomsiiue B KOMITJIEKT
yCTPOWCTBA JOJKHBI 00J1a/1aTh OAHOBPEMEHHON KOHCTPYKTHUBHOM, SJIEKTPUYECKOIL, anmnapaTHon 1
MIPOTPaMMHOM  COBMECTHUMOCTBKO  JIpyr ¢ JpyroM. bazoBas mata yHHMBEPCAJIBHOIO
BBIYHMCIIUTEILHOTO MOYJIS I0JKHA TIPEJICTABIISITH COOOU MPOrpaMMHUPYEMBbIi KOHTPOJLJIIEDP B Cpelie
Arduino IDE wunm aHamoruyHbIX CBOOOAHO pacHpOCTpaHSIEMbIX cpefax pa3paboTku. bazoBas
maara J0/bKHa o0namaTh BCTPOCHHBIMH HMHTepdecamMu Uisi TOAKIIOUEHUS HUPPOBBIX U
AHAJIOTOBBIX yCTpOWCTB, BcTpoeHHbIMU uHTep(deiicamu USB, UART, 12C, SPI, 1- wire TTL,



Bluetooth, WiFi. Ilmara pacmmpeHus moikHa OOECIEYMBaTH BO3MOXKHOCTH TOJIKITFOUCHUS
YHHUBEPCAIFHOTO BBIYMCIUTEIHLHOTO MOIYJS K ceTu mocpenctBoM uHTepdeiica Ethernet. [Tnara
pacupeHust JOKHa oOnajgarte MOpTaMH BBOJA-BBIBOAA JUIS MOAKIIOYEHUS LUQPOBBIX H
AHAJIOTOBBIX YCTpOHMCTB, uHTepdeiic SPI M BO3MOXHOCTBHIO TOJKIIOYEHUS BHEIIHEH KapThl
namsaTH. [lnmara pacmmpeHus JUisi TNOAKIIOYEHHS CHUJIOBOM HArpy3ku JIOJDKHA oOecreunBaTh
BO3MOYKHOCTh TPSIMOTO TMOJKIIOYEHHS BHEUIHEW CHUJIOBOM HArpy3KH, a TakXe peryaupyemMoin
Harpy3ku mocpeactBom PWM  wuHTepdeiica. B cocta Habopa JOMKEH BXOIWUTH
MIPOrpaMMHUPYEMBI KOHTPOJIEP, 00ECIEUMBAIOIINNA BO3MOXXHOCTh OCYIIECTBISTH Pa3pabOTKy
MIPOrpaMMHOIO KOJia, UCIOJIb3ysl MHCTpyMeHTapull cpen paspadbotku Arduino IDE u Mongoose
OS u s3sikoB porpammupoBanusi C\C++, JavaScript. [IporpamMmmupyemMslii KOHTpOJUIEP AOJKEH
oOmanarh MOpPTaMH JJsl MOAKIIOUEHHS HUGPOBBIX M AHAJOTOBBIX YCTPOWCTB, BCTPOCHHBIMU
MIPOrpaMMHUPYEMBIMM KHOIIKAMH W JIEKTPOMEXAHUYECKUMHU MOIYISMHM ISl  OpraHu3aluu
CUCTEMBl PYYHOTO YIIPABJICHHS, BCTPOCHHBIMH MPOrPAaMMHUPYEMBIMU CBETOAMONAMHU IS
UHAMKAUK pabouero pexxuma, BcrpoeHHbIMU uHTepdeiicamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B coctaB Habopa nomkeH BXOIUTh MOAYJIb TEXHUYECKOTO
3peHusi, MPENCTaBISIIOMIMA  CcOOOW  BBIUMCIUTENHLHOE  YCTPOMCTBO CO  BCTPOCHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO siep - HE MeHee 41T, yacToTa siapa He MeHee 1.2 [T, o6sem O3Y
- He MeHee 512M6, o6beM BCTPOEHHOM maMsTH - He MeHee 81'0), MHTEerpupoBaHHOM Kamepon
(MakcMManbHOE paspelieHue BUEONOTOKa, TepenaBaemoro mo uHrepdericy USB - He MmeHee
2592x1944 en.) n onTHueckod cucTeMOil. Momynb TEXHHUECKOTO 3pEHHUs TOJDKEH o01anarhb
COBMECTHMMOCTBIO C pPa3IUYHBIMM MPOrPAMMUPYEMBIMH KOHTpPOJJIEpaMHU C  [OMOUIBIO
untepdeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet. Moy TEXHUYECKOTO 3pCHHS JOKECH
o0ecreunBaTh BBHIMOTHEHUE BCEX W3MEPEHUN U BBIUMCICHHA TMOCPEACTBOM COOCTBEHHBIX
BBIUYHCIUTENBbHBIX BO3MOXKHOCTEHl BCTPOEHHOTO MHUKpoIrpoleccopa. Moayinb TEXHHYECKOTO
3peHHsl JIOJDKEH 0071aJaTh BO3MOXKHOCTBIO KOMMYHHUKAIIMM C AQHAJOTHYHBIMH MOIYJISMU
MIOCPEJICTBOM IIMHBI Ha 0a3e MocliieoBaTeIbHOr0 HHTepdeiica ¢ LeIblo JalbHEeHIIel nepenadn
pe3yinbTaTOB M3MEPEHUH TpyINIbl MOAYJIEH Ha YIPaBISIIONIEE BBIYUCIUTEIBHOE YCTPONCTBO,
MOAKIIOYEHHOE K JaHHOW ImuHe. MOoJynb TEXHUYECKOTO 3peHUs MAODKEH obOecrnednBarhb
HAacCTPOMKH PEXHUMOB pabOThl - HACTPOMKY HKCIO3UIMH, OajlaHca Oenoro, IBETOPa3HOCTHBIX
COCTaBJSIIOIIMX,  IUIOMAAM  OOHapy)XMBaeMoW  00JacTu  M300pakeHUs,  OKPYIIOCTH
oOHapyXhBaeMOW  00JacTH  W300pakKeHUs, TOJOKEHHE  OOHApY)XKMBaeMbIX  oOjacTei
OTHOCHUTEJIBHO JApYyr JApyra, MalIMHHOE€ OOy4YeHHME IapaMeTpOB HEHUPOHHBIX CceTe s
oOHapyx)eHHs 00bEKTOB, (HOpMY U 3aKOAMPOBAHHBIE 3HAYCHHS OOHAPYKMBAEMbIX MapKEPOB THIIA
Aruco, pa3mepbl 00HApPYKHBAaEMbIX OKPY>KHOCTEH, KBaJpaTOB U TPEYTOJIbHHUKOB, MapaMeTpOB
KOHTPACTHOCTH, pa3MEpPOB, KPUBU3HBI U MOJI0KEHHS PACIO3HABAEMBbIX JTMHHM.

HaGop nmomxen oOecneunBaTh BO3MOXHOCTH pPa3paOOTKH MOJEIH MOOWIBHOTO poOoTa,
ynpasisiemoil B FPV- pexume mocpeacTBoM MporpaMMHOTO OOECTICUEeHHS ISl TIEPCOHAIBHOTO
KOMIIblOT€pa W MOOMIBHBIX ycTpoicTB Ha 6aze OC Android mmm IOS, obecneumBarouiero
BO3MO)KHOCTb YIIPABICHHS MOOMIIBHBIM pOOOTOM M BCTPOEHHBIM MaHUITYJISTOPOM MOCPEICTBOM
rpadudeckoro uHTEpdeiica, BKIOYAIOMUM B ce0s1 HAOOp KHOIIOK U MEePEKIIIoUaTeIeh, HKONCTHK,
obnacTh 17151 oToOpaxenus Buaeo. Habop nomkeH obecrneunBaTh BO3MOXKHOCTh U3yUEHUs] OCHOB
pa3paboTKU MPOrpaMMHBIX U allapaTHBIX KOMIUIEKCOB MH)KEHEPHBIX CHCTEM, pellieHuil B chepe
"MHTepHeT Bemei", a Takxke peleHuil B 001acTiH poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIJICKTA
U MammHHOro oOy4eHus. B cocraB Habopa NOKHO BXOAMTH MOCOOHME MO H3YyYEHHIO OCHOB
JNEKTPOHUKU M CXEMOTEXHHUKH, pemieHHM B cdepe "MHrepHer Bemieit", pa3paboTku u
MIPOTOTUITUPOBAHMIO MOJIeTIel poOoToB. B cocTaB Habopa TOMKHO BXOAUTH TOCOOHE IO U3YUESHHUIO
OCHOB pa3pa0OTKH CUCTEM TEXHUUYECKOTO 3pEHHSI U JIEMEHTOB HCKYCCTBEHHOI'O MHTEIIEKTA.



O0pa3oBaTeabHbI KOHCTPYKTOP AJIS NPAKTHKH 0JJOYHOI0 IPOrPaAMMHUPOBAHUS C
KOMILJIEKTOM JATYHKOB — 1 1IT.

PoboToTexandeckuit HabOp MpeIHaA3HAYCH I U3yYEHUsST OCHOB POOOTOTEXHHUKH, JIETAJICH, Y3JI0B
U MEXaHM3MOB, HEOOXOMUMBIX JUIS CO3/aHHS POOOTOTEXHUYECKHX ycTpoicTB. Habop
MPEACTABISIET COOOM KOMIUIEKT CTPYKTYPHBIX OJJIEMEHTOB, COCIUHUTEIBHBIX JJIEMEHTOB U
ANEKTPOTEXHUUECKUX KOMIOHEHTOB. Habop mo3BossieT mpoBOAUTH AKCIIEPUMEHTHI TIO TIPEIMETY
(dbusmka, co3gaBaTh U MPOrPaMMHUPOBATh COOMpPaeMbIe MOJICTTH, N3 KOMIIOHEHTOB, BXOJISIINX B €TI0
cocTtaB, pabo4re MOJEIN MOOWIBHBIX U CTAIlMOHAPHBIX POOOTOTEXHHUYECKHX YCTPOUCTB C
ABTOMATHU3UPOBAHHBIM YIIPABICHUEM, B TOM YHCIIE€ HA KOJECHOM U I'yCEHUYHOM XOAY, a TaKXKe
KOHCTPYKIIMM, OCHOBAHHBIX HA HCIIOJB30BAHUU PA3IUYHBIX BHUJIOB TIeperad (B TOM YHCIIE
YEepBSIUHBIX U 3y04aThIX) a TakKe phl4aroB. BcTpoeHHbie OecrpoBoaHbIE ceTeBbIe perneHus (Wi-
Fi u Bluetooth), Bo3moxHOCTh HMHTerpanuu ¢ OecmarHbiM oOmaynbiM [1O, oGecneunBaroT
BO3MOXHOCTh MPAKTUUECKOTO U3yUYEeHHS TEXHOJIOTHI HHTEpHETA Belllel 1 OCHOB UCKYCCTBEHHOTO
uHTeuIekTa. O0ecreynBaeTCss BO3MOKHOCTh OObEITMHEHHS HECKOIBKUX POOOTOB, COOpaHHBIX U3
MOI0OHBIX HAOOPOB, B TPYNIIBI C CETEBBIM B3auMonaecTBUeM. [IpeaycMoTpeHa onuoHaabHas
BO3MOXHOCTh PACIIMPEHUS JONOJHUTEIbHBIMU KOMIIOHEHTAMH (HE BXOJSAIIMMHU B CTAaHAAPTHYIO
KOMIUICKTAIIMIO), TO3BOJISIONMIMMHA  M3y4aTh TEXHUYECKOE 3PEHHE UM  IPOMBIILICHHYIO
poboTtorexHukKy. [IpemycMoTpena BO3MOXXHOCTb pab0Thl HA00OPaA C JOTOIHUTEIHHBIMU OOJIAYHBIMU
cepBucaMu. [IpenrycMOTpeHbl MUHUMYM JIBa MPOrPaMMHPYEMBIX KOHTPOJUIEpA B IJIACTUKOBBIX
KOpITycax, TO3BOJISIIONIMX OJHOBPEMEHHO CO37aBaTh 2 BapuaHTa pPOOOTOB Pa3IUYHOTO
HA3HAYEHUS, UMEIOIIUX BO3MOXHOCTh PAa0OThI KaK B MOTOKOBOM PEXHUME, TaK M aBTOHOMHO;
MO3BOJISIOIINX PEaTu30BaTh 00yUeHHE MPOrPAMMHUPOBAHHIO B HECKOJIBKUX Cpeiax pa3padOTKH Ha
pa3IUYHBIX sI3bIKaxX (K mpumepy, B cpeaax Mhlock, Arduino IDE, na si3eikax Scratch, C, Python,
micro Python). Kak MUHUMYM OIHMH W3 KOHTPOJIJIEPOB HMMEET BCTPOCHHYIO OMNEPAIMOHHYIO
cucreMy, BcTpoeHHble Wi-Fi u Bluetooth, mopr mms mnogkmoYeHUsT TOCIENOBATEIHHO
COENIMHSEMBIX BHEITHUX YCTPOUCTB (He MeHee 20 OMHOBPEMEHHO MOAKIIOYAEMBIX YCTPOUCTB).
Kak MUHMMYM OJTMH U3 KOHTPOJJIEPOB UMEET BO3MOKHOCTh OJTHOBPEMEHHOM 3alMCU HE MEHee 8
MPOrpaMM, C BOBMOXKHOCTBIO MEPEKIIIOUEHUS MeX Iy HUMU. Kak MUHUMYM OJIMH U3 KOHTPOJIJIEPOB
umeeT nonHO 1 1BeTHbI nucried (IPS), mo3Bonsironuii BEIBOAUTH JaHHBIC C JAaTYUKOB B BHJIC
TaOnuIl U TpaUKOB, a TAKXKE CO37aBaTh BCTPOCHHBIC B KOHTpOJUIEp BUAcOUTphl. KomnuecTtBo
CEHCOPOB U UCTIOJHUTENIbHBIX YCTPOUCTB, BCTPOCHHBIX B OJIMH U3 KOHTPOJLJIEPOB, - HE MeHee 10
ruT. O01Iee KOMMYEeCTBO 3JEMEHTOB B HaOope He MeHee 400 ImIT., B TOM YHCIIE TOAKIIOYaeMble
mMoxynu: - Bluetooth Momynb, - TBOIHOM 1aT4YMK JMHUH, - YABTPA3BYKOBOH JaTUMK PACCTOSHUSA, -
JIaTYMK LIBETA, - JaTYUK KaCAHUS 3JIEKTPOMEXaHUYECKHi, - IR MOaysb, - MOTOpP MOCTOSIHHOTO TOKa
C PEIYKTOPOM - HE MEHee 2 XUT., - CEpBONPUBO]L, - ITyJIbT AUCTaHUMOHHOTO ypasieHus IR. Habop
JIOJDKEH OBITh YKOMILJIEKTOBaH aKKyMYJISITOPHBIMH Oatapesmu. lIporpammuoe obecrieueHue,
HCIIONB3YeMOe JJISI TPOTrPaMMHUPOBAHUS COOMPAEMBIX pOOOTOTEXHUYECKUX MOJICIICH U YCTPOUCTB,
JIOJDKHO OBITh JOCTYNHO Ui O€CIIaTHOTO cKayuBaHHUs M3 ceTu MHTepHeT u mocienyromero
HCIIOJIb30BaHUs.

Muxkpockon nupposoii- 1 mr.

Tun mukpockona: 6uonorunueckuit Hacaaka MUKpoCKona: MOHOKYJISIpHAs
Hasnauenue: nabopaTopHbIii

MeTon uccieoBaHus: CBETIIOE MOJie

Marepuai ONTUKH: ONTHYECKOE CTEKIIO

VYBenuuenue Mukpockona, kpar: 64 — 1280



Oxymsipel: WF16x

O6bexTuBsL: 4x, 10X, 40xs (moanpy>KMHEHHBIN )
PeBonbBepHas ronoBka: Ha 3 0ObEKTHBA

Twur moCBETKU: 3epKajo WA CBETOIUO
PacrionoskeHue TOICBETKH: BEPXHSIS ¥ HIKHSIS
Marepuait kopnyca: MeTajul

[IpeameTnsiii cronuk, mm: 90

Uctounnk muranwus: 220 B/50 I'y

Hucno meranukceneit: [

Iudposas nadoparopus no ¢pusnoesornu (MpouibHbI YpPoBeHb) — 1 mIT.

ObecnieunBaeT MPOBEICHNUE UCCIIEOBAHUS MO (PYHKIMOHHUPOBAHUIO YEIIOBEUECKOTO OpraHU3Ma.
Kommuiekranus: becnpoBogHON MyIbTHAATYMK 1O (U3HOJIOTHUM C 5-10 BCTPOCHHBIMHU
JaTYnKaMU:

JHaruuk aprepuanbHoro gasiaenus (0...250 mm pm. cm.)

JlaT4uk mynbca ¢ Iuana3oHoM u3mMepeHus He yxe yem ot 30 no 200 ya/mun

JlaTunk TemnepaTypbl Tejla C 1Mara30HoOM U3MEpeHUsl He yke ueM oT +25 1o +40C
JlaT4rK 4acTOTHI ABIXAHUS C JMANa30HOM H3MepeHus He yxe uyeM oT 0 1o 100 uukioB/MuH

JlaTunk yckopeHus ¢ nmokasarensimu £2 g; +4 g; +8 g

M®Y (upuHTep, ckanep, konup) — 1 mr.

Tun ycrpoiicTBa: MHOTOGYHKITMOHAIBHOE YCTPOUCTBO (MDY);
[[BeTHOCTH ME4aTh: YepHO-Oenas;

Texuomorust meuaTu: dMeKkTporpadudaeckas (JrazepHasi, CBETOAHOIHASN );
®opmar neyatu: He MeHee A4,

Tun ckaHUPOBAHUS: TIPOTSIKHBIN/TUTAHIIICTHBIH;

Bo3mokHOCTE CKaHupoBaHUs B popmaTax: He MeHee A4,

Cnoco0 nogkmrouenus: LAN, Wi-Fi, USB

HoyT0yk — 2 1iT.

®opm-paxrop: HOYyTOYK; Pasmep nuaronanu: He meHee 15.6 mroiiMoB; Paspemienue skpana: Full
HD, Quad HD wunu Ultra HD; O6muii 00beM yCTaHOBICHHOH ONEpaTUBHOM MaMsATH: HE MeHee 8
['6aiiT; MakcumanbHbIA OOIINK TOAACPKUBAEMbId 00BEM OINEPATUBHOM MaMsITH: HE MeHee 16
I'6aiit; O6weM SSD nakonutens: He MeHee 240 ['GaiiT; bectipoBonuas cBsizb: Wi-Fi; KonmngecTo
BCTPOCHHBIX B Kopmyc noproB USB: He meHee 2, U3 koTopblx He MeHee 1 nomkHO ObITh USB
Bepcun He Hmwxke 3.0; Paspemenue B30-kamepbl, Mmukcens: He MmeHee 0.3; BcerpoenHsiit
mukpodon; KmaBuarypa ¢ packiamkoii m  Mapkuposkoi kasum  QWERTY/MIIYKEH;



IMonnepxka cranmapToB OecnpoBomHoi cBsizu:  802.Ha/b/g/n/ac; TIpom3BoguTEIBHOCTD
nporeccopa (3aauenue nokasarens « CPU Mark» no recty «Laptop & Portable CPU Perfomance»
http://www. cpubenchmark. net/laptop. html): He menee 5000 enunmIL;

Hammune MAHUITYJISITOPA MBIIIb B KOMIIJICKTC: 11d,

VYcraHOBNIEHHAs ONEPALMOHHAS CHCTEMa C TpaUUecKuM I0JIb30BaTEIbCKUM HHTEpdercoM,
CBEJICHUSI O KOTOPOM BKJIIOYEHBI B €IMHBIA PEECTP POCCHHUCKUX NPOrpaMM JUIs 3JIEKTPOHHBIX
BBIUUCIIUTENILHBIX MAIIMH U 0a3 JaHHBIX;

YcraHOBIIEHHBIH AaKeT 0(PUCHOTO MPOrPaMMHOI0 00ECIIeYeHHsl, COBMECTUMOTO C YCTAHOBJIEHHOM
ONEPALMIOHHOM CHCTEMOW, CBEAECHUS O KOTOPOM BKIIFOUEHBI B €IMHBIA PEECTP POCCHUUCKHUX
IPOrpamMM JUIsl SJIEKTPOHHBIX BBIYMCIUTEIbHBIX MAIIMH U 0a3 1aHHBIX.
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