Ilepeyennb cpeacTB 00yyeHHsl U BOCIIUTaHUSA, 000pyaoBaHus LleHTpa 00pa3oBaHus ecTeCTBEHHO-HAYYHON M TEXHOJOTHYeCKOM

HanpasJjieHHOcTel «Touka pocta» Ha 6aze MBOY COLI Ne S r. Anatursl

Ne
n/n

HaumeHoBaHue o0opynoBaHus
(PBITO)

KpaTKne NMPUMEPHbIC TEXHUYCCKHE XAPAKTEPUCTUKHU
(PBIIO)

Enununa
H3MepeHust

KoanuecTrBo

HaumenoBanue paszgena: «EcrecTBeHHO-HAyYHAs HANIPABJICHHOCTD)

1.

Mudposas JadopaTopusi no
¢usuke (yueHn4ecKkas)

OOecrieunBaeT BBINIOJIHEHHE OKCIIEPUMEHTOB IO TeMaM Kypca (QU3uKH.
Kommekranus: becnpoBotHON MyJIbTHAATYHK 1O PU3KKE C 6-F0 BCTPOSHHBIMHU
narunkamu: L{ndpoBoit naTuuk TeMneparypsl ¢ JMana3oHOM H3MEPEHHsI He YKe
yem oT -20 10 120C Ludporoii aT4rk aOCOTIOTHOTO JABJICHUS C TUAMA30HOM
mMepernss He yxe ueM oT 0 mo 500 xIla JlaTyWmk MarHUTHOTO MOJSA C
Irara3oHoM m3MepeHus He yxe geM ot -80 10 80 mTun JlaTunk HampsoKeHUs ¢
Irarma3oHaMy M3MepeHns He yke deM oT -2 mo +2B; ot -5 mo +5B; ot -10 1o
+10B; ot -15 mo +15B [latuuk Toka He yxe yeMm oT -1 mo +1A JlaTumk
aKcelepoMeTp ¢ MOoKa3aTelsIMH He MeHee deM: £2 g; =4 g; +8 g OrnenbHbIe
ycrpotictBa: USB ocummiorpag He MmeHee

2 kanana, +/-10 B Axceccyapsr: Kabens USB coenunuTenbHblil 3apsiiHoe
yerpoiictBo ¢ kabeirem miniUSB USB Apnanrtep Bluetooth 4.1 Low Energy
KoncrpykTop Uil mpoBeieHHs JKCIepuMeHTOB KpaTkoe pyKOBOJACTBO 110
JKCIUTyaTanuu  1udpoBoii  nmaboparopunm  Ilporpammuoe  obecrieueHne
Metoaudeckue peKOMEH AN

(40 pabor) Hanumume pPYCCKOSI3BIYHOTO calTa MOANCpX KU Hamuume
BUACOPOJINKOB

mT

3

Mudposas JadopaTopusi no
XUMUHU (Y4eHHYecKasn)

OOecrnieunBaeT BBINIONHEHNE 1a0OPaTOPHBIX paboT 10 XUMHUH

Ha YpOKax B OCHOBHOM IIKOJIE ¥ MMPOEKTHO- UCCIEN0BATEIbCKON AEATEIbHOCTU
YUaIIXCH.

Kommekranus: becnpoBoHON MyJIbTHAATYMK IO XMMUH C 3-MsI BCTPOSHHBIMHU
npatunkamu: Jlatuuk pH ¢ nuamasonoM usmepenus He yxe uem ot 0 no 14 pH
JlaTumk 31eKTPOIpOBOIUMOCTH € TUala30HaMH U3MEepeHus He yxxe ueM oT 0 1o
200 mMxCwm; ot 0 10 2000 MxCwym; ot 0 1o 20000 MxCwm JlaTuuk TeMmepaTypsl ¢
JMana3oHoM u3MepeHus He yxe deM oT -20 no +140C OtaenbHble JaTUUKU:
Jatunk onrtudeckoi 1mioTHOocTH 525 HM  Akceccyapsl: Kabems USB
COCIMHUTENBHBIN 3apsaHoe ycTpoicTBO ¢ kabemem miniUSB USB Ananrtep
Bluetooth 4.1 Low Energy KpaTkoe pykoBOACTBO IO IKCIUTyaTalliy ITAPPOBOH
naboparopuu

Habop naboparoproii ocnactku [IporpammHoe

mT

Hudposas 1adopaTopus no
ouosornu (yueHu4ecKas)

OOecrnieunBaeT BBINIOJIHEHKE J1a0OPaTOPHBIX paboT HA YPOKax 1o OMOJIOTHH B
OCHOBHOMH IIIKOJIE U TPOEKTHO- UCCIIEA0BATENBCKON AEATENbHOCTU YUAILUXCS.
Kommuiekrarust: becrnpoBoHON MYIBTHAATYHK 110 OHOJIOTHHU C 5-10
BCTPOEHHBIMU JaTYMKaMu: J[aTUMK BIAXKHOCTH C AMATIA30HOM U3MEPEHHUS
0...100 % [atumk OCBEIIEHHOCTH C IUANa30HOM U3MEpPEHHs He yxe deM oT ()
J0 180000 nx [datuuk pH ¢ nuanasonom uzmepenus He yxe uem ot 0 1o 14 pH
JlaTdauk TeMIiepatypsl C Tuana3oHoOM H3MepeHus He yxe dyeM ot -20 mo +140C
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JlaTank Temneparypsl OKpYysKaroIe Cpesibl C JUANa30HOM HU3MEPEHHS HE yxKe
yeMm ot -20 1o +40C Axkceccyapsl: 3apsaHoe ycTpoHcTBoO ¢ kabesnem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoacTBO 110
IKCIUTyaTanuu ugpoBoit naboparopun Lindposas Buneokamepa ¢
METaUIMYECKUM LITaTHBOM, pa3peienue He MeHee 0,3 Mmukc [Iporpammuoe
obecnieuenne Meronuueckue pekoMeHnaunu He MmeHee 30 paboT YmakoBka
Haymmume pyccKosI3bIYHOTO caiiTa MOoAJeP>KKH, HAJTIMUUE BUICOPOJIMKOB

HaunMeHnoBanme pa3aesia: «/lonoJiHUTeIbHOE 000PY10BAHUE»

Oopa3oBarte/ibHbIH HA0OP A5
H3YYEeHHsI MHOTOKOMIIOHEHTHBIX
POGOTOTEXHUYECKHX CHCTEM H
MaHHNYJISIIHOHHBIX POGOTOB

OO6pa3oBarebHBIE HAOOP JOJDKEH OBITh TNpPETHA3HAYCH IS HM3ydeHUS
POOOTOTEXHUUECKNX TEXHOJIOTHH, OCHOB WH()OPMANMOHHBIX TEXHOIOTHH H
TEXHOJIOTHH IPOMBINIICHHON aBTOMAaTH3alMM, a TaKXke TEeXHOJIOTHUil
NPOTOTUIIMPOBAHUS U aJJUTUBHOTO IPOU3BOJICTBA. B coctaB Habopa JOIKHBI
BXOJIUTh KOMIUIEKTYIOIIME M YCTPOWCTBa, oONanaromine KOHCTPYKTHBHOM,
anmapaTHON M MPOrpaMMHON COBMECTHUMOCTBIO Apyr ¢ apyrom. 1) Kommuekt
KOHCTPYKTHUBHBIX DJIEMEHTOB M3 METajlUla M IUIACTHUKA JJs cOOpPKHM Mojeien
MaHUIYJSIIHOHHBIX POOOTOB C YIJIOBOM KMHEMAaTHUKOH, IIOCKONApauIeIbHON
kuHeMaTHKOH, Delta-knHematnkoit. 2) VHTEIIEKTyalbHBIH CEPBOMOIYIH C
WHTETPUPOBAHHON CHCTEMOI ympaBieHUs - He MeHee 7 mT. CepBOMOIYIbH
JOJDKEH 001aaTh HHTETPUPOBAHHON CHCTEMOM yIpaBJeHUs, 00ecTieynBaromeit
00paTHYIO CBSI3b WJIM KOHTPOJb IapaMETPOB - IIOJIOKEHHE Balla, CKOPOCTh
BpallleHWs, Harpy3ka MpUBOJA, a Takke OOecIeunBarolel BO3MOXKHOCTh
MOCIIEAOBATEIFHOTO  MOJKIIOYEHUSI Jpyr C JPYyroM H  yIpaBiIeHHA
CEpBOMOJYIISIMU TI0 TOCJIEAOBATEIFHOMY MHOIYAYIUIEKCHOMY aCHHXPOHHOMY
unrepdeiicy. 3) PoboToTeXHHYECKUIT KOHTPOIIEP, MPEACTaBISIOMUA cOO0M
MO/IyJIbHOE YCTPOHCTBO, BKJIIOYAIOIIEE B Ce0s1 OTHOTUIATHBIA MUKPOKOMITBIOTED
JUISL BBITIOJIHEHUSI CJIOXKHBIX BBIYMCIUTEIBHBIX Ollepalui, nepudepuiiHblii
KOHTPOJUIEP JUISL YIIPABICHUS BHEITHUMHU YCTPONHCTBAMH M IJIATY PACIIMPEHUS
JUIA TIOAKIIIOYEHUS BHEIIHUX YCTPOWCTB. Moaynn poOOTOTEXHHYECKOTO
KOHTpOJUIepa  JIOJDKHBI ~ 00JajaTh  OJHOBPEMEHHOM  KOHCTPYKTHBHOM,
anmapaTHOW W IPOrPaMMHOM  COBMECTHMOCTBIO  JIpyT C  JIPYTOM.
PobororexHudyeckuii KOHTpPONJIEP MOJDKEH YIOBJIETBOPSTH TEXHUYECKUM
XapaKTEePUCTHUKAM: KOJI-BO SZIep BCTPOSHHOTO MUKPOKOMITBIOTEPA - HE MeHee 4,
TaKTOBas YacToTa sapa - He mMeHee 1,2 I'T, o6vem O3V - He MeHee 512 MO,
Hannune KGaiit), natepdeiicaMu A MOAKIIOYCHNS K BHEITHUM YCTPOWCTBAM:
nudpossle U aHanorossle moptel, 1-wire TTL, passem tma RJ. Indposoit
MOJIyJTb IOJDKEH 00eCTIeYMBAaTh BO3MOKHOCTE KOMMYHHUKAITNH C aHAJIOTHYHBIMHU
MOJYJISIMH TIOCPEICTBOM IIHMHBI Ha 0a3e MOCIeI0BaTeNbHOTO HHTEepdeiica ¢
LIeNIbI0 JajbHEHIIeH nepegayu pe3yiabTaToB MU3MEPEHUM TpYIIbl MOJYJEeH Ha
YIIPABISIIONIEE BEIYHCIUTENBHOE YCTPOMCTBO, MOAKIIOUCHHOE K JAHHOH IINHE.
B cocraB Habopa H0JKHO BXOJUTH: IIU(POBOK MOAYIIb TAKTOBOM KHOMIKH — HE
MeHee 3mT., U(POBOH MOIyTh CBETOIUONA — HE MeHee 3ImT., IudpoBoit
MOJIyJIb KOHIIEBOTO MPEPHIBATENS — HE MEHee 31UT., nu(poBOi MOAYIIb JATUHKA
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BeTa — He MeHee 1 mT., mudporoit Moxyns RGB cBetoamona — He menee 1 mT.
8) B coctaB Habopa JOJDKHBI BXOAUTH JJIEMEHTHI IJIsi COOPKH BaKyyMHOTO
3axBara: BaKyyMHas [IPUCOCKA — HE MeHee | LIT., SJIEKTPOMarHUTHBIH KianaH —
He MeHee | 1IT., BAKYyMHbIH Hacoc — He MeHee | mr. 9) B cocraB Habopa
JIOJDKEH BXOJIUTh YUeOHBIN KOMIUICKT, BKIFOUAIONIHIA B ceOs1 yueOHOE mocodue,
Habop OMOJIMOTEK TPEXMEPHBIX JJIEMEHTOB Ul MPOTOTUIIMPOBAHUS MOJEIeH
MaHUIYJSIIHOHHBIX POOOTOB, a TaKXKe IPOrpaMMHOE odecriedeHue 11l paboTh
¢ Habopom. [IporpammHoe obecriedeHrne JODKHO 00eCIeYnBaTh TPEXMEPHYIO
BU3yalIM3allMi0  MOJENM  MaHUIYJSIMOHHOTO  poboTa (C  YITIOBOW,
IUIOCKOTIApAIEIbHON M JIeNIbTa-KHHEMAaTuKoi) B mporecce  paboTsl,
obecrieuynBaTh IOCTPOCHWE TPOCTPAHCTBEHHOM TPACKTOPWUH  JIBIDKCHUS
UCTIOJTHUTENIPHOTO MeXaHW3Ma MAaHUIYJSIIHOHHOTO po00Ta, BO3MOXKHOCTh
3aJaHusl  TOCJIENOBATEILHOCTH TOYEK JUI TPOXOXKAEHHS 4epe3 HHX
WCIIOJHUTENILHOTO MEXaHW3Ma MaHUMYJSIUOHHOTO poboTa. I[IporpammHoe
obecreyeHne MOHKHO ()YHKIIMOHUPOBATh, KaK B OTJCILHOCTH B BHJIE CPEIbI
MOJEIUPOBAHNs, TaK U B PEXKUME MOHHUTOPHHIA B PEAIbLHOM BPEMEHU IIPU
MOAKIIIOYEHHH MOJIETM MAaHUIIYJIATOpa IOCPEJICTBOM POOOTOTEXHUYECKOTO
KoHTpoJulepa.  IlporpammHoe — oOecriedueHue  JODKHO — oOecrieuuBaTth
BO3MOXXHOCTb TIOCTPOCHHUSI TPAadHKOB 3aJaHHBIX M TEKYIIMX OO0OOIIEHHBIX
KOOpJWHAT MaHHWMYJISLIHOHHOTO po00Ta, Tpad)MKOB 3HAUEHHWH CKOpOCTEH M
YCKOpEHMs, Tpa(uKOB pacUeTHbIX 3HA4YeHWH Harpy3ku. [Iporpammuoe
obecrieueHne  JOJDKHO  TIO3BOJITH  3aJaBaTh  IOCJIEOBATEIHLHOCTh
MepeIBIKEHUH MaHUITYJISITOpa IIOCPEICTBOM Habopa KOMaHI B OJIOYHO-
rpadudeckoM nHTEpderice. YueOHOe Tocodue TO0HKHO COJep)KaTh MAaTEPHAIIBI
no  pa3paboTKe  TpPEXMEpHBIX  Mojeleil ~ MOOWIBHBIX  POOOTOB,
MAaHUITYJIATUOHHBIX p060TOB C pas3IMYHbIMU THIIAMH KHHEMATHUKH (yFHOBaSI
KMHCMATHKa, IIJIOCKO-TTapajlyICIbHasA KNMHCMATHKa, JACIbTa-KHHCMATHKA,
SCARA unu peryakaast KHHeMaTHKa, miatdopma CTioapTa  T.11.), HHCTPYKIUH
M0 MPOCKTUPOBAHUIO pO6OTOB, WHCTPYKOUU N MCTOAWKU OCYHICCTBJICHUA
WHKCHEPHBIX PAacuCTOB IIPU MPOEKTUPOBAHUY (pacyeThl HArPY3KH X MOMEHTOB,
pacyeT MOIIHOCTH NPHUBOAOB, pacyeT IapaMeTpoB KHHEMAaTHKH W T.IL),
HHCTPYKIIMM TI0 pa3paboTKe CHCTEM YIpaBICHHS U  IPOTrPaMMHOTO
obecrieyeHnst JUIA  yNpaBiIeHUs PoOOTaMH, HWHCTPYKIMH W METOIMKH IO
pa3paboTKe CHCTEM YNpPaBJICHUsS C JIEMEHTaMH HCKYCCTBEHHOTO MHTEIUIEKTa U
MAaIIMHHOTO 00yJeHUS

Oo0pa3oBaTenbHbIT HAGOP
110 MeXaHUKe, MeXaTPOHUKeE U
po6oTOTEXHUKE

Habop momxen ObITh HpemaHa3HAYCH ISl MPOBEACHUS YUEOHBIX 3aHATHH IO
M3y4YEHUIO OCHOB MEXaTPOHHUKH M POOOTOTEXHHUKH, TPAKTUYECKOTO MPUMEHEHHS
0a30BBIX JJIEMEHTOB OJJIEKTPOHHUKM M CXEMOTEXHHKH, a TaKkxke Hauboiee
pacrpocTpaHeHHOH 3JeMEHTHOH 0a3bl M OCHOBHBIX TEXHHYECKHX PpEIleHHH,
NPUMEHSIEMBIX TPH IPOEKTUPOBAHMHM W TNPOTOTHIIUPOBAHMH PA3IMYHBIX
MH)KCHEPHBIX, KHOEPHETHYECKUX M BCTpauBaeMbIX cHCTeM. B cocraB Habopa
JOJDKHBI ~ BXOIMTh  KOMIUIGKTYIOIIME W YCTPOWCTBa,  OOJajaromue
KOHCTPYKTHBHOM, 3JIEKTPUUECKOH, anmnapaTtHoi u MPOrpaMMHOMN
COBMECTHMOCTBIO JIPYT ¢ Apyrom. B coctaB Habopa NOIKEH BXOAUTh KOMITICKT
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KOHCTPYKTHBHBIX  JJIEMEHTOB W3  MeTamina Juii  cOOpkM — Makera
MaHUIYJSIUOHHOTO PO0OTa M KOMIUIEKT METaNIMYECKUX KOHCTPYKTHUBHBIX
9JIEMEHTOB JJIsl COOPKHM MakeTa MOOMIIBHOTO poboTa. B cocraB Habopa K0KHBI
BXOAWTh MPHUBOAA PA3IMYHOIO THUMA: MOTOPBl C HMHTETPHUPOBAHHBIM HIH
BHELTHAM JJATYMKOM IOJI0XKEHHS — He MEHee 2 IIT., CEpBONPUBOJ OOJIBILION — HE
MeHee 4 IIT., CepBONPUBOJ MaNbIi — HE MEeHee 2 HIT., IPUBOJ C BO3MOXKHOCTBIO
YIpaBJICHUs B IIarOBOM peKUMe — He MeHee 2 mT. B cocTaB Habopa MOKHBI
BXOJNTb 3JIEMEHTHI AJIs1 COOPKHM BaKyyMHOTO 3aXBaTa: BaKyyMHas IPUCOCKA — HE
MeHee 1 WT., 3EeKTPOMarHuTHBIN KanaH — He MeHee | IIT., BAKYyMHBIH Hacoc
— He MeHee | mT. B coctaB Habopa MOKHA BXOOUTH 3JEMEHTHas 0asza I
MPOTOTUIIMPOBAHKSA: IIaTa Ui OEcraeyHOTO MPOTOTUIHPOBAHMS, KOMIIIEKT
MIPOBOAOB PA3IMYHOTO THIIA W JUIMHBI, KOMIUIEKT DPE3UCTOPOB, KOMILIEKT
CBETOAMO/IOB, CEMUCETMEHTHBIN HHAUKaTOp, Auciuielt XXK-tuma, kHONKH — He
MeHee 5 IUT., MOTCHIUOMETPbl — He MeHee 3IIT., MHPpPaKpacHbIA JIaT4uK - HE
MeHee 3IIT., yIbTPa3ByKOBOH JaT4YHK - HE MeHee 3 IIT., AaTYUK TeMIepaTypsl -
HEe MeHee | IIT., TaTYHK OCBEIICHHOCTH - He MeHee | mT., Moayib Bluetooth —
He MeHee | mT., mMonyns MK-mpuemnuka — He menee 1 mT., momyms MK-
nepeAaTyrka B BUJE KHOMIOYHOTO ITyJbTa YIpaBieHUs — | IIT., aKKyMyJIsaTop —
He MeHee | mIT., 3apsmgHOE YCTPOHCTBO — He MeHee 1 mT. B cocraB Habopa
JOJDKEH BXOJHUTH MYJBTHIATUHK ST U3MEPEHUS TEMIIEPaTypbl W BIAKHOCTH
OKpyXatomei cpeasl — He MeHee | mT. MynbTHAATYMK AOJDKEH 007anaTh
BCTPOEHHBIM MUKPOKOHTPOJIIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI', muna
JMAaHHBIX — He MeHee 8 KOaiiT), uaTepdeiicaMmu I MOIKIIOYCHUS K BHEITHUM
ycTpoiicTBaM: nn(poBeie U aHamoroBsle MopTel, 1-wire TTL, pazsem Tuna RJ. B
coctaB Habopa JOJDKEH BXOJUTh KOMIUIEKT YHHBEPCAJIbHBIX BBIUMCIUTEIBHBIX
MOJIyJeH, MPeICTaBIAIOMMUX cO0OH 0a30BYIO IUIATy, IUIATy PACIIUPEHUS IS
CETEBOTO B3aUMOJCWCTBUS M IUIATY MOAKIIOYEHHS CHIOBOH HArpy3KH.
Bxomsmue B KOMIUIEKT YCTpOMCTBAa MOJDKHBI 00JanaTh OJHOBPEMEHHOM
KOHCTPYKTHBHOM, 3JIEKTPUUECKOH, anmnapatHoi 51 NIPOrpaMMHOMN
COBMECTHUMOCTBIO Opyr ¢ JpyroM. ba3oBas mata yHHBEpPCaIbHOTO
BBIYHMCIIUTENILHOTO MOJYJISl JIOJDKHA TIPEICTaBIIsITh cOOOW MpOrpaMMHpyeMBbId
KoHTpoiutlep B cpexe Arduino IDE wiam  aHanormuHeIX  CBOOOAHO
pacripocTpaHsieMbIX cpeaax paspaborku. bazoBas mmara noipkHa o0nanaTh
BCTPOEHHBIMU MHTepdeicaMy sl MOJKIIOYEHUs] HU(PPOBBIX M aHAJIOTOBBIX
ycTpoicTs, BcTpoeHHbiMU uHTepGeticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. Ilmata pacmmpeHuss moJDKHa 0oOecIednBaTh BO3MOXKHOCTD
TIOJKJTFOYEHHS] YHUBEPCATBHOT'O BBIYUCIUTEILHOTO MOYJISI K CETH TOCPEICTBOM
naTepdeiica Ethernet. [nata pacmmpenus gomKHa 00IagaTh HOPTaMH BBOJA-
BEBIBOJIA /ISl HOJKITIOYSHHS IU(DPOBEIX U aHAJIOTOBEIX YCTPOUCTB, mHTepdetic SPI
1 BO3MOXXKHOCTBIO MOJKIIFOUYEHHs BHEITHEH KapThl MamMATH. [lnata pacmupenns
JUISL TIONKJIFOUCHUSI CHJIOBOM HArpy3Kd IOJDKHAa oOecrieunBaTh BO3MOKHOCTB
MPSIMOTO MOJKITIOUEHUs] BHEIIHEH CHUIIOBOM Harpys3kH, a TakXkKe peryiupyeMmoit
Harpy3ku nocpenctsom PWM unTepdetica. B coctaB Habopa JH0KEeH BXOIUTh
NpOrpaMMHUPYEMBIH KOHTPOJIIEP, 00eCIIeUNBAIOIINI BOZMOXKHOCTh




OCYIIECTBIIATh Pa3pabOTKy MPOTPAMMHOTO KOJad, UCIIONb3ys MHCTPYMEHTApHH
cpen paspaborku Arduino IDE 1 Mongoose OS u 3bIKOB NpOrpaMMHpOBaHHMs
C\C++, JavaScript. [IporpamMmmupyeMslii KOHTPOJUIEP JOJDKEH 001a1aTh IOPTaMU
JUISL TIOJKJIIOYEHUS LU(POBBIX M aHAJOTOBBIX YCTPOMCTB, BCTPOEHHBIMHU
NPOTrPaMMHPYEMBIMH KHOTIKAMH M DJIEKTPOMEXAaHMYECKUMH MOJIYISMH IS
OpraHM3aIn CHCTEMBI py4HOTO yIIpaBJIeHus, BCTPOCHHBIMHU
NPOTrpaMMHPYEMBIMH  CBETOJMOJNAMH JUISl HMHIMKAUM pabodyero pexuma,
BcTpoeHHsiMu mHTepdeticamn USB, USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocrap Habopa HOWKEH BXOAWUTH MOIYJh
TEXHUYECKOTO 3PEHHUS , MPEICTABIAIONMNN cOO0H BRIYHCIUTEIFHOE YCTPOICTBO
CO BCTPOEHHBIM MHKPOIPOLIECCOPOM (KOJI-BO Siiep - HE MEHee 4 IIT., 4acToTa
saapa He MeHee 1.2 [T, oobem O3V - He MeHee 512MO, 00beM BCTpOEHHOM
mamsaTd - He MeHee 8I'0), HHTErpHpOBaHHOW KaMepoil (MaKCHMalbHOE
paspeleHrne BUAEONOTOKA, mepeaaBaeMoro no uHrepdeiicy USB - He meHee
2592x1944 en.) u onruyeckoil cucteMoil. Monaynb TEXHHYECKOTO 3pEHUS
JOJDKeH 00NafaTh COBMECTHMOCTBIO C Ppa3IMUHBIMH IMPOrPaMMHUPYEMBIMU
KOHTpOJUIepaMu ¢ momoisio uHtepdeiicop - 1-wire TTL, UART, 12C, SPI,
Ethernet. Moayib TEXHHYECKOTO 3PEHHs JODKCH OOCCICUMBATH BBIMOJIHCHHE
BCEX M3MEPEHMH M BBIYMCIICHUI MOCPEICTBOM COOCTBEHHBIX BBIYMCINTEIBHBIX
BO3MOXKHOCTEH BCTPOEHHOTO MHUKpOIIponeccopa. Momyiib TEXHUIECKOT0 3pEeHHs
JIOJDKEH 00J1a/1aTh BO3MOXKHOCTHIO KOMMYHUKAIMY C aHAJIOTHYHBIMH MOJLYJISIMA
MIOCPEJCTBOM INMHBI Ha 0a3e IOcCieoBaTeNbHOrO HHTepdeiica ¢ Henbio
JanbHEWIIed mnepeAayud pe3ylbTaTOB HU3MEPEHMHM Tpynmbl MOIyJed Ha
YIIPABISIIOLIEe BBIYUCINTEIBHOE YCTPOHCTBO, MOAKIIOUYEHHOE K JaHHOM IIHMHE.
Mozyne TEXHHUYECKOTO 3pEHHUs] JOJDKEH 00eCHeYrBaTh HACTPOMKH PEKUMOB
paboThl - HACTPOWKY OKCIO3UIMH, OamaHca Oeloro, IBETOPa3HOCTHBIX
COCTaBIIIONINX, IUIOMIAA  OOHapyKWBaeMOW  oOmacT  W300pakeHWs,
OKPYTJIOCTH  OOHapy»XuBaeMoil  o0macTm  W300pa)keHWs,  TOJIOKEHHE
00OHapy)XKMBaeMbIX 00JIaCTe OTHOCUTENBHO JPYT APYra, MallMHHOE 00ydeHHe
nmapaMeTpoB HEUPOHHBIX ceTel uig OOHapyXeHus OOBEeKTOB, GopMy u
3aKOIMPOBaHHbIC 3HAYEHUsI OOHAPY>KUBAEMBIX MapKEPOB THIA ATuco, pa3Mepsl
00HapyKMBaEMBIX OKPY)KHOCTEH, KBaJpaTOB M TPEyroJbHUKOB, IapaMeTpOB
KOHTPACTHOCTH, Pa3MEPOB, KPUBHU3HBI M ITOJIOKEHUS PACIIO3HABAEMBIX JMHUM.
Habop nomken obecrieunBaTh BO3MOKHOCTH Pa3paOOTKH MOJIETH MOOHILHOTO
pobora, ympaBisemoii B FPV-pexxume mocpenctBoM — mporpamMMHOIO
obecrieueHns IS TePCOHATBHOTO KOMITBIOTEPa K MOOMITBHBIX YCTPOICTB Ha O6aze
OC Android wmmum I0S, obecneunBaromero BO3MOXHOCTh —YIIPABICHUS
MOOWJIBHBIM pPOOOTOM ¥  BCTPOEHHBIM MAaHHITYJSITOPOM  ITOCPEICTBOM
rpa¢pudeckoro wmHTepdeiica, BKIOYAONIMIM B cebs HAO00p KHONOK U
TepeKITiovaTeNnel, KOHCTHUK, 00IacTh uist oToOpakeHns Buaeo. Habop nomkeH
obecrieunBaTh BO3MOXKHOCTH M3YUCHHSI OCHOB DPa3pabOTKH MPOTPaMMHBIX H
annapaTHBIX KOMIUIEKCOB MH)KEHEPHBIX CHCTEM, pelieHuil B chepe «MHTEpHET
BEIllei», a TalkKe peuIeHHid B 001acTh pPOOOTOTEXHUKH, HCKYCCTBEHHOTO
MHTEJUIEKTA M MAIIMHHOrO oOyueHms. B cocraB Habopa HODKHO BXOIHUTH




MOcOOMe 10 N3YyYECHUIO OCHOB MICKTPOHUKH U CXEMOTEXHHKH, PEIICHUH B chepe
«VHTepHeT Bewiel», pa3paboTKM U MPOTOTUIHMPOBAHMIO MoJeneid podoToB. B
cocTaB Habopa JOJDKHO BXOIHUTH NMOCOOHE 10 M3Yy4YEHHIO OCHOB pa3paboTKu
CHCTEM TEXHUYECKOTO 3PEHHS U JIEMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA

Oo0pa3oBaTe/ibHBII KOHCTPYKTOP
JJISl IPAKTHKHU 0JI0YHOT 0
MPOrpaMMHPOBAHMS €
KOMILIEKTOM JaTYUKOB

PoGoroTexnuueckuit ~ Habop  mpeaHAa3HadYeH ISl M3yYEHUS ~ OCHOB
POOOTOTEXHUKH, AeTayNel, y3I0B ¥ MEXaHW3MOB, HEOOXOIMMBIX UII CO3TAHUS
poboToTexHnYecKuX ycTtpoicTtB. Habop mnpencraBiser coOOH KOMIUIEKT
CTPYKTYPHBIX JIEMEHTOB, COCAUHUTEIbHBIX 3JIEMEHTOB U NEKTPOTEXHUUECKUX
KOMITOHEHTOB. Habop Io3BOJIIET MPOBOAMTH SKCHEPUMEHTHI IO MPEAMETY
¢usmKa, co3aBaTh U MPOrpaMMHUPOBATH COOMpPAEMbIe MOJIENH, U3 KOMIIOHEHTOB,
BXOJUIIIMX B €ro COCTaB, pabouyue MOJENH MOOWJIBHBIX M CTAallMOHAPHBIX
POOOTOTEXHUIECKHX YCTPOMCTB ¢ aBTOMAaTH3UPOBAHHBIM YIPABICHHUEM, B TOM
YHcIIe Ha KOJIECHOM W TYCEHHYHOM XO[Ty, a TAK)Ke KOHCTPYKIHI, OCHOBAaHHBIX Ha
WCIIONIB30BAaHUH PA3NIMYHBIX BHIOB TIepenad (B TOM YHCIE YEPBAYHBIX H
3yOUaThIX) a TaKke phuaroB. BcTpoeHHBIE OECIPOBONHBIE CETEBBIE PEIICHUS
(Wi-Fi u Bluetooth), BoaMoxxHOCTE HHTETpaIyu ¢ OecruiaTHRIM oOmagabM 110,
00eCTIeYnBar0T BO3MOKHOCTh IPAKTHUECKOTO N3YUEHUS TEXHOIOTHI HHTEPHETa
Belllelf U OCHOB MCKYCCTBEHHOTO MHTeuIekTa. ObecreunBaeTcss BO3MOXKHOCTD
00BEANHEHNS] HECKOJIIBKUX POOOTOB, COOpaHHBIX M3 IMOMOOHBIX HaOOpOB, B
Tpynmbl € CeTeBbIM B3aumojelcTBueM. lIpemycMoTpeHa omnmuoHanbHAS
BO3MOKHOCTh PACUIMPEHUS JONOIHUTEIBHBIMUA KOMIIOHEHTaMHU (HE BXOASLIIMHU
B CTAaHAAPTHYIO KOMIUIEKTAIIHIO), TO3BOJISIONIMMHU H3Y4aTh TEXHUIECKOE 3pEeHHe
U IPOMBIIUICHHYI0 POOOTOTEeXHHKY. lIpemycmMoTpeHa BO3MOXKHOCTH PabOTHI
Habopa C [OMONHHUTEIBHBEIMH OONAYHBIMH CepBHCaMH. [IpemrycMOTpeHbI
MUHUMYM JBa IMPOTPAMMHPYEMBIX KOHTPOJUIEpa B IDIACTHKOBBIX KOPITyCax,
MMO3BOJIIONIMX OJHOBPEMEHHO CO3/1aBaTh 2 BapHaHTa pPOOOTOB Pa3IHIHOTO
HA3HAYCHUS, IMEIOMINX BO3MOXHOCTh pabOTHI KaK B IOTOKOBOM PEKHME, TaK U
ABTOHOMHO; ITO3BOJIIOIINX pPEajn30BaTh OOYYEHHE MPOTPAMMHPOBAHHUIO B
HECKOJIBKUX cpeliaX pa3pa0O0TKH Ha Pa3lIMYHBIX SA3bIKaX (K MPUMEPY, B cpelax
Mblock, Arduino IDE, na s3eikax Scratch, C, Python, micro Python). Kak
MHUHHMYM OJINH U3 KOHTPOJUIEPOB UMEET BCTPOCHHYIO ONIEPALMOHHYIO CUCTEMY,
BcTpoeHHsle Wi-Fi u Bluetooth, mopt ans moaxiodeHHs MOCIENOBAaTEBEHO
COCMHAEMBIX BHENIHMX YCTPOHCTB (He MeHee 20  OJHOBPEMEHHO
MOJKITIOYAEMBIX YCTPOUCTB). Kak MHHMMYM OAWH W3 KOHTPOJUIEPOB HMEET
BO3MO>KHOCTh OJHOBPEMEHHOM 3aITUCH HE MEHee § MporpamMm, C BO3MOKHOCTBIO
MEepeKITIoueHUs] MeXny HuMH. Kak MUHUMYM OIWH M3 KOHTPOJUIEPOB HMeEET
nostHOTBeTHBIN auctuieit (IPS), mo3Bossironuii BHIBOAWTH TaHHBIC C TATYMKOB B
BUAE TaOmWI] ¥ TpapuKOB, a TAKXKE CO3JaBaTh BCTPOSHHBIE B KOHTPOJUIED
BUACOUTPHI. KOJIMYeCTBO CEHCOPOB M HCTIOIHUTENFHBIX YCTPONHCTB, BCTPOSHHBIX
B OIMH U3 KOHTPOJUIEPOB, - He MeHee 10 mr. O0Imee KOIMIecTBO HIIEMEHTOB B
Habope He MeHee 400 wT., B TOM YHCIIE TIOJAKIIOYaeMble Moaynu: - Bluetooth
MOJYJNb, - NBOMHOW JaTYMK JIMHHUH, - YIBTPa3BYKOBOM JATYMK PACCTOSIHUS, -
JIaTYUK 1BETA, - JATUMK KacaHus dJIeKTpoMexaHuyeckuil, - IR moxyns, - MoTop
MOCTOSIHHOTO TOKAa C PEAYKTOpPOM — HE MEHee 2 HIT., - CEPBONPUBOJ, - MYIbT
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MUcTaHIoHHOTO ymnpaBineHuss IR. HabGop momkeH OBITh YKOMIUIEKTOBAaH
AKKyMYJISITOpHBIMU Oatapesmu. [IporpammHOe 0OecieueHue, HCIOIb3yeMOe IS
MPOTPAMMHUPOBAHKS COOMPACMBIX POOOTOTEXHUYCCKHX MOJICIICH U YCTPOWCTB,
JIOJDKHO OBITh JIOCTYIHO JUIsl OSCIUIAaTHOTO CKayMBaHWs W3 ceTH VHTEepHET u
MOCJIEAYIOMIETO NCTIOTb30BaHUS

Yuebnast 1abopaTopusi no
HellpOTeXHOJI0THH

B cocrtaB Bxogsar: Cencop Tun 1 He MeHee | mT., oOecieynBaeT BO3MOKHOCTh
perucrpanun CUTHaja IIEKTPUUYECKOI AKTHBHOCTH MBILIII]
(anexktpomuorpammel, OMI').  Perucrpauuss AOKHA — OCYLIECTBIISIETCA
HEWHBAa3MBHO, CYXHMH OJJeKTpoJaMmu. JIoJbKHa HWMEThCS BO3MOXKHOCTD
KpeIUleHHss K pyKe 4YeJoBeKa, 4YTO JOJDKHO JlaBaTb BO3MOXKHOCTb
PETHCTPUPOBATH MIEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B 001aCTH, HAJl KOTOPOH
pacnonaraercs KpemieHue. [Ipn HampsDKEHMM MBIIIIBI  JOJDKHA  OBITh
obecriedeHa BO3MOKHOCTD HAOMIOIEHUS ITyYHOCTH CHUTHANA (T.€. IPHCYTCTBUE
OMI'), pu pacciaOieHnH MBIIIIH - ee oTcyTcTBHE. CeHncop Tum 2 He meHee 1
IIT., obecrieunBaer BO3MOXKHOCTb perucrpanyun CUTHaJa
tdorommerm3morpammel  (OIII") onTHueckuM TIyTeM, 3a CYET H3MECHEHHS
OTPaXEHHOTO OT KPOBEHOCHBIX COCY/OB CBETa, 00BEM KOTOPBIX M3MEHSETCS
MOJ BO3/EHCTBUEM MYJIbCOBOH BoOJHBIL. CeEHCOp NMOJDKEH OBITH obecleueH
BO3MOXKHOCTBIO KpEIJICHUs K MoJylIeuKe nanbia denoeka. Cencop Tum 3 He
MeHee 1 mrT., obecreunBaeT

BO3MO>KHOCTb PETUCTPALH CUT'HAJIA

anekTpokapauorpamMmsl (OKI') He MHBa3UBHEIM criocoOom, peructpanud I, 11 u
III orBenenmii. Cencop Tum 4 He Menee 1 mr. obecrieunBaeT BO3MOKHOCTB!
perucrpanyy CurHaja KoxkHo-ranbBaHndeckoil peakumu (KI'P), perucrpamus
KOTOPOTO OCYLIECTBIISIETCS] Ha TOCTOSIHHOM TOKE; ITOIKITIOYEHUS K TEJTy YeIOoBeKa
C ITOMOIIBI0 CyXuX AmekTpoaoB. Cencop Tum 5 He Mernee 1 mT., obecrieunBaeT
BO3MOYKHOCTB: PETHCTPAIlUH CUTHAJIA YJIEKTPUIeCKOi akTHBHOCTH Mo3ra (D31)
C MOMOIIBIO CYXHX HEHMHBA3WBHBIX 3JIEKTPOJOB; PETHUCTPALNH ICKTPHICCKON
AKTUBHOCTH Pa3HEIX poieit Mo3ra. Cercop Tum 6 He Meree 1 mT., obecrieunBaeT
BO3MOKHOCTB: PETHCTPAalliil CUTHana KojeOaHwms rpynaHoit kietku (CeHcop
JBIXaHNA); ONPEISIICHHS] YaCTOTHI ABIXaHUs. Y CTPOHCTBO 11 cOOpa JaHHBIX OT
CEeHCOPOB U Iepelaud Ha [epCOHAJbHBIH KOMIBIOTEp oOecreunuBaer
BO3MOKHOCTb cOOpa JaHHBIX OT MOJKIIOUEHHBIX K HEMY CEHCOPOB U OTIPABKY
nony4eHHeIXx AaHHeIX Ha [IK. IloaxmriodeHue neHtpampHOro Moxmyns k I[IK
JIOJDKHO OCYIIECTBIAThCS ¢ momomnisio USB-kabens. YcrpoiicTtBo st cOopa
JaHHBIX JTOJDKHO HMMCTh TaJIbBAHUYCCKYIO H30JAUIO OT HK, 06eCHC‘H/IBaTL
BO3MOXHOCTb OAJHOBPEMECHHOI'O MMOAKIIOUCHNA BIIJIOTH 10O 4 CCHCOPOB. Ka)K}ILIﬁ
13 BXONOB YcCTpoiicTBa s cOOpa AAHHBIX JOJDKHO MMETh TallbBAHUYECKYIO
n3omsinuio  (oOecredeHre  MEXKaHAJbHOW  TajbBaHMYECKOM  M3OJSAIMN).
[Monxiouenne ceHCOpoB K Y CTPOHCTBY AJsl cOOpa JTaHHBIX OCYLIECTBIISIETCS C
TIOMOIIBI0 CHEUATN3UPOBaHHBIX pa3zbeMoB Tuna LEMO, obecneunBarommx
MIPaBIIIHOCTH MOKJIIOYEHHS pa3beMa 1 CHIDKAIOLIUX PUCK CIIy9aifHOTO KacaHHs
pa3beMOB TOKONPOBOMSIIMX HacTeil, a Takke 00ECneYMBaIOIIMX 3alUTy OT
HECAHKIIMOHUPOBAHHOTO TOAKJIIOUEHHMS. K TPOU3BOJBHBIM  YCTPOMCTBaM.
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Mogyns «KHomka» He MeHee | mT., 00ecednBacT BO3MOXKHOCTB: Pa3METKH
pEerucTpupyeMbIX curHanoB. KomuuecTBO pa3MeuyaeMbIX COCTOSIHUM CHUTHajia
JOJDKHO OBITh HEe MeHee 3-X pa3iMuHbIX KaTeropuil. YcTpoWcTBO JuIst
perucTpanyy apTepraIbHOTO qaBieHus He MeHee 1 mT. MeToandeckoe nocobue,
KOTOpOe JIOJDKHO coJiepKaTh HE MeHee 30
1200 PATOPHBIX/MIPAKTHICCKUX/ IEMOHCTPAITMOHHEIX PabOT

Hudposas JadopaTopus mo
IKOJOTHH

O0ecrnieunBaeT NpoBeACHHE YIEOHOTO IKOIOTHUECKOT0 MOHUTOPUHTa
MHCTPYyMEHTAIBHBIMHU MeTogaMu. Habop npumeHsieTcs Ipu n3y4eHnu
9KOJIOT'MH, OMOJIOTHH, XUMUH, Teorpaduu U IPUPOAOBENICHNUS, & TAKKE IS
VHJIMBHYaJIbHBIX HCCIICIOBAHUS U IPOCKTHON JESATEIbHOCTH IIKOJILHUKOB.
Komnnekranus: becnpoBoHON MyJIbTHAATYHK MO HKOJIOTHUECKOMY
MOHHUTOPHHTY € 8-10 BCTPOSHHBIMH JaTYhKaMu: JlaTank HUTpaT-noHOB JlaTank
xnopua-uonoB Jatunk pH ¢ quamazonom m3mepenus He yxe ueM ot 0 go 14
pH HaTtunk BnaxkHoCcTH ¢ AnanazoHoM uzmeperus 0...100 % Jlataux
OCBEIICHHOCTH C JMAlla30HOM m3MepeHus He ke ueM oT 0 mo 180000 nx
Jatumnk TeMmepaTypsl ¢ AHana3oHOM H3MepeHHs He yxe deM ot -20 go +140C
JlaTdauk 37€KTPONPOBOIUMOCTH C THANa30HAMH U3MEPEHUS He yke 4eM oT 0
70 200 MmxCwMm; o1 0 10 2000 MkCw™m; oT 0 10 20000 MKCM J[aTurK TemmepaTypsl
OKpY’KaroIlel cpesbl ¢ AMana3oHoM U3MepeHHus He yxke ueM oT -20 go +50C
OtaenbHbIE JATYUKK U MYJIBTHAATINKN: [laTunk 3ByKa ¢ QpyHKIneH
UHTETPUPOBAHMSA C TUATIA30HOM M3MEPEHUs yacToT He MeHee ueM oT 50 I'iy 1o
8 k['m; JlaTumk BIaKHOCTH MOYBHI C JMAlla30HOM M3MEpEeHHs He yxe ueM oT 0
10 50 % JlaTumk OKHCH yTiepojia ¢ JUara30HoM U3MEpPeHHs He yxe ueM oT 0
10 1000 ppm MynbTHAATYMK ONTUYECKON MIIOTHOCTH U MYTHOCTH CO
BCTPOCHHBIMH JaTYMKaMu: JlaTuuk ontudyeckor miotHoctu 470 HM ¢
Jnuana3zoHoM uzMepenus ot 0 1o 2 D JlaTunk onTHYECKOH IIIOTHOCTH 525 HM ¢
nuana3zoHoM uzMepenus ot 0 1o 2 D JlaTuuk onTuyeckoi mioTHocTH 630 HM ¢
nuana3zoHoM uaMepenus ot 0 1o 2 D JIaTuuk MyTHOCTH PacTBOPOB €
nmuarazoHoM m3Meperns ot 0 1o 200 NTU Axkceccyapsr: Kabems USB
COCIMHUTENBbHBIN (2 mT.) 3apsimHoe ycTpoiicTBO ¢ kabeaem miniUSB USB
Ananrep Bluetooth 4.1 Low Energy Ctep:keHb 1151 3aKpEIICHUS TaTYUKOB B
mraTuee KpaTkoe pyKoBOACTBO 0 SKCIUTyaTaIlluH LU(PPOBO TabopaTopuu
[Iporpammuoe obecnieuenne Meroandeckne pekoMeHaanuy He MeHee 20
paboT YmakoBka Hanmndue pyccKosS3pI9HOTO caifTa MOJACPKKH, HATUIHE
BUJICOPOJINKOB

mT

Hundposas nadopaTopus no
¢uzuosornu (mpoPpuIbHbIN
YPOBEHBb)

ObecnieunBaeT MPOBEACHUE UCCIICIOBAHUS 110 (PYHKITOHNPOBAHUIO
yesoBedeckoro opranuszma. Komiuiekranus: becipoBoiHOM MyJIbTHIATYHK 110
(hU3NONOTHH C 5-10 BCTPOSHHBIMH JaTduKaMu: J{aTaiK apTepruaaIbHOTO
nmasireHus (0...250 MM prt. cT.) JaTuuk mynasca ¢ AMana30HOM W3MEPEHHUS He
yxe geM oT 30 1o 200 ya/muH [JaTauk TeMnepaTyphl Tena ¢ fHana30HOoM
M3MepeHus He yxke yeM oT +25 1o +40C JlaTunk 9acTOTHI ABIXaHUS C
JMamna3oHoM u3MepeHus He yxe ueM ot 0 10 100 rukinos/muH JlaTank
YCKOPEHHs C MoKazaTensimu +2 g; +4 g;
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+8 g OtnenpHble yeTpoiicTa: JaTunk OKI ¢ amanazoHoM n3MepeHus He yKe
yeM ot -300 no +300 MB) JlaTturk cusiomep ¢ AUana3oHOM U3MEPEHUs He YKe
yeM ot 0 10 40 H JlaTuuk 0CBEIIEHHOCTH C AMANIa30HOM U3MEPEHUS HE YKe
yem oT 0 o 180000 ik Akceccyapsl: Kabens USB coenuauTeNnbHBIN 3apsinHoe
ycrpoiictBo ¢ kabeiem miniUSB USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOACTBO MO SKCILTyaTaIluH IUPPOBOH JTa00OpaTOpuH
IIporpammuoe obecnieueHre MeToanveckue pekoMeHanuu He MeHee 20
pabot Hasmdme pycCcKoSI3BIMHOTO calTa MOoIep KK Handaue BUIeOpoTnKoB

HaumenoBanmue pa3gena: «KKomnblorepHoe o6opynoBanue»

MHoOro(yHKIoHATbHOE

Tun ycrpoiictBa: MHoro¢dyHkuroHaiasHoe ycTpoiictBo (M®Y); LiserHOCTh

10 T
.
ycTpoiicTBo (NpuHTEp, ckaHep, | NedYaTb: 4epHo-Oenas; Texuonorus mevatu: snexrporpaduueckas (nasepHas,
KOIup) CBeTO,HHO,HIjaH); CDopMaUT neyatu: He MeHee A4; Tun ckaHHUpOBaHUSA:
MIPOTSDKHBIN/TUTAaHIIIETHBIN; BO3MOXXHOCTE CKaHMPOBaHUS B (hopMaTax: HE MEHee
A4; Cnoco6 noakmrouenus: LAN, Wi- Fi, USB
11. HoyTtoyk ®dopm-pakrop: HOyTOyK; Pasmep nuaronanu: He MeHee 15.6 mIONMOB; IIT

Pazpemenne skpana: Full HD, Quad HD wmm Ultra HD; OO6mmii o6bem
YCTaHOBJICHHOHN omepaTHBHON mamsaTH: He MeHee 8 ['Oaiit; MakcuMmanbHBIN
o0l moaep )KUBaeMbIii 00hEM OTICPATUBHOW MaMsATH: He MeHee 16 [ Gaiir;
O6bem SSD nakormmrens: He mMeHee 240 I'6GafiT; becpoBomnas cBs3b: Wi-Fi;
KommgectBo BcTpoeHHBIX B Kopiryc mopToB USB: He MeHee 2, U3 KOTOPBIX HE
meHee 1 momwkHO ObITh USB Bepcum He Hmke 3.0; Paspemrenne B30- KaMmepsl,
Mruukcens: He MeHee 0.3; BcTpoeHHbIH MUKPOQOH;

KnaBuaTypa ¢ packmamkoil u MapkupoBkoi kmasmm QWERTY/MI[YKEH;
[Monnepxka crannapToB

6ecripoBoHOM cBa3u: 802.11a/b/g/n/ac;

[IpousBoauTensHOCTH Tpoleccopa (3HaueHue mnokaszarenss «CPU Mark» mno
tecty «Laptop & Portable CPU

Perfomance» http://www.cpubenchmark.net/laptop.html): ne wmenee 5000
enuHuL; Hanmnume MmaHMIyssiTopa MBIIIE B KOMIUIEKTE: J1@; YCTAHOBJICHHAS
OlepalMoOHHasl cUcTeMa ¢ TpadUUecKHM NOJIB30BAaTEILCKUM HHTEpdeiicoM,
CBEJICHUS! O KOTOPOM BKJIIOYEHBI B €/IMHBIA PEecTp POCCHUICKUX MPOrpaMM JUist
9JIEKTPOHHBIX BBIYMCIHUTENFHBIX MAlIMH U 0a3 JaHHBIX; Y CTAaHOBJICHHBIH MaKeT
O0(HCHOTO IPOTPAMMHOTO 00ECTIEYeHHS, COBMECTUMOTO C YCTaHOBJICHHOMN
OIIEPAIIMOHHON CHCTEMOM, CBEJCHHS O KOTOPOM BKJIIOUEHBI B €IMHBII peecTp
POCCHHCKUX NpOrpamMM i 3JEKTPOHHBIX BBIYHMCIUTEIBHBIX MallMH W 0a3
JTAaHHBIX
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