DJIeKTPOHMKA U BHIYMCJINTEIbHAA TEXHUKA 11 kaacc

Bpems BbInosiHeHus 3axaHuii — 240 MUHYT

MakcuMajJbHOe KoJIn4ecTBo 0aaiaos - 100

Teopernyeckasi 4acTh (K0Jau4ecTBO 0aJ1,10B — 60)

3agaua 1.

(Makcumym — 15 6a10B).

B nekotopsix Buaax 3D-npuHTEpOB, NMpEIHA3HAYEHHBIX AJII HM3TOTOBJIEHUS METaJUNIMYECKUX
O0BEKTOB, HAIUIAaBJICHUE CIIOEB MeETalla IPOU3BOAUTCA IOJ YIPABICHUEM KOMIIBIOTEPA C
IOMOIIBIO 3JIEKTPOHHOTrO Jyd4a. [l (okycupoBKM Jiyya, KOTOpBIH MOSIBISETCS HAa BBIXOJE
AJIEKTPOHHOM MYIIKH, MOTYT HCIIOJIb30BaThCs 3JIEKTPOCTATUUYECKHE (DOKYCHUPYIOIINE JIMH3BI.
YacTpl0 TaKOW JIMH3BI SBISETCA IIJIOCKUN KOHIEHCATOP, B KOTOPOM CO31aETCSd OJHOPOILHOE
DIIEKTPUYECKOE TOJIE.

[Tycte 97MeKTpOH ¢ HayanbHOW ckopocThio 1000 KM/C BieTaeT B IUIOCKHI KOHIEHCATOP
napajuieNIbHO €ro IJIACTUHAM U 10 IEHTPY Mexay HUMHU. KoHaeHcaTop co3/laeT OJHOpPOIHOE
aJIEKTpHUECcKoe moJie BenmnuuHoi 50 B/M. JImiHa miacTuH KoHIeHcaTopa paBHa 50 ¢M, pacCTOsHUE
Mexay oOkmaakamu 10 cMm. 3a KOHEIl MyTH 3JIEKTpPOHA CYHUTalTe JTUOO MOMEHT BBLJIETA W3
KOHJICHCATOpa, JIM00 MOMEHT CONMPUKOCHOBEHUS C IUIACTMHOW KOHACHCATOpa B Cliydyae, eCid
BBIJICTETH OH HE CMOXKCT.

JatiTe oTBeT B cienytomieid opme (MpUBEAUTE PEIICHUE):
1) cMOXeT JIi 37eKTPOH BBLJIETETh U3 KOHJIEHCAaTopa?

2) mpoeKIusl KOHEYHOH CKOPOCTH AJIEKTPOHA Ha OCh, MApaUICIbHYO TIOJTI0 MEKIY OOKIIaJIKaMH,
paBHa _ -10° m/c (oxpyenume do 2 3naxoe nocne 3ansamoii).

OTtBeT: He cmoxkeT; 0,96

3agaua 2.

(Makcumym — 15 6a10B).

DnekTpuueckas Ienb, MPeICTaBIeHHAsl Ha PUCYHKE 1, COCTOUT U3 9 OAMHAKOBBIX PE3UCTOPOB C
conpotuiieHneM R = 23 Owm, kimtoua K, Tpéx omMHAKOBBIX JaMIIOUeK, NByX Oarapeii: &g = 35 B¢

BHYTPEHHUM COIPOTHUBIIEHUEM 73 = 2 OM U & C BHYTPEHHUM CONPOTUBJICHUEM T, = 4 OM.
ComnpoTuBieHrE MPOBOAOB B IIETIH MPEHEOPESIKUTENHEHO MAJIO.

JatiTe oTBeT B cienytomieid opme (MpUBEAUTE PEIICHUE):
1) xkakue TaMIovKky Oy IyT TOpeTh 10 3aMbIKaHus Kioda K?

2) TOK, KOTOpBIH OyAeT MpoTeKaTh uepe3 Oatapero & M0 3aMmbikaHus Kiaoua K, paBen A
(oxpyenume 0o yenvix);,

3) npu 3aMblkaHuu Ki1roda K BBIICHMIIOCH, UYTO TOK yepe3 ydacTok 1-2 teusb mepectan. D/C ¢,
MOCJIe 3aMbIKaHUA KiIto4a paBHa B (oxpyenume oo yenvix).
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OTBeT: HM O7HA U3 HaMIoyek, 1, 70

3agaua 3

(Makcumym — 15 6a10B).
B HekoTopoil nHhopMannoHHON cucTeMe “ATakuianMu’ MPEeayCMOTPEHO CIEAyolIee MPaBuio,
periaMeHTUpYIoLIee, KaKMM J0JDKEH ObITh mapoiis mHel N: F = AV (B - C) AD , tne

Jlornueckas nepeMeHHasi A IpOBEPSIET YCIIOBHE: 8 napoJie NPucymcemeyem xoms Ovl 00UH
uz cumeonos. !, §, & %, ?
Jlornueckas nepemMeHHas B nposepsieT ycnosue: N < §
Jlornueckast nepeMenHast C MPOBEPSAET YCIIOBHE: AGAACMCA U OOUH U3 CUMBOJI08 NAPOJIsL
OVKBOI, HANUCAHHOU 8 BePXHEM PeUCpe
Jlorndeckasi mepeMeHHass D TPOBEPSAET YCIOBHE: 01 KANCOOU NAPbl CUMBON08 HA
nosuyusix (m,n + 1) E,,4 = E,, rne

o Jloruueckas nepemennas E,, IpoOBepSIET YCIOBUE: AGIACMCA I CUMBOJL HA NOZULUU

n yugpoti
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o Jlornueckas nepemeHHas Fy, IpoBepsIeT YCIOBUE: A6AA€MC A U CUMEOI HA NO3UYUU
n OYK6801U, HANUCAHHOU 8 HUICHEM pe2ucmpe

[Tapons npusHaeTcs noaxonaumm, eciu F = 1. Ykaxure B OTBETE€ BCE HOMEPA NMPEAJI0KEHHBIX
napoJieii, KOTopble yJIOBJIETBOPSIOT TPEOOBAaHUSM CUCTEMBI (€CIIM HOMEPOB HECKOJIBKO, YKAXKHUTE
ux 0e3 pa3jenuresneii B MOpsIKe BO3pacTaHus):

1. Karal

2. xla2r3sa

3. Kla2t3s

4. xla213s

5. KataNel23

6. Kara
OTtBer: 146
3amaua 4

(Makcumym — 15 6asu10B).

Uyk 1 ['ex peniin OTKpBITh CBOM CTapTar B 00J1aCTH 3JEKTPOHUKH U BHIYUCITUTEIBHON TEXHUKH.
Onu pazpaboTanu crneuraibHbIA MPOTOKOJ Mepefadyr NaHHBIX sl KUOEpPU3NUECKUX CHCTEM,
CHOCOOHBIX cOOMpaTh U mepenaBaTh 3HaUeHHUS 10 pa3sIUYHBIX MaKpOMapaMeTpPOB OKpY>KarolleH
cpeapl (TemriepaTypa, BIQXHOCTh W T.A.). B pa3paboTaHHOM MPOTOKOJIC Tepeaadydl JaHHBIX
KaXblii CHUMBOJ KOJUPYETCSs NpU TOMOIIM OMHAPHOTO KOJAa MHHHMMAJIbHO BO3MOXKHBIM,
OJIMHAKOBBIM KOJIMYECTBOM OWT. [ TeHepanuy yHUKaIbHBIX naeHTudukatopos (ID) ycTpoiicTs
UCTIONIBb3YIOTCS] TPEXCUMBOJIbHBIE HA0OPBI, KOTOPhIE MOTYT ()OPMHUPOBATH KOMOWHAIHIO U3 LIU(P
[0-9] u 26 maTuHCKUX OYKB.

[TokazaHust 1aTYMKOB KHOEPPHU3MUECKUX CHCTEM MEPEAaroTCs B MIECTHAALATEPUUHONW cHCTEME
cunucinenus. [lokasanus 6 JaTYMKOB KOJHUPYIOTCA TPEXCHUMBOJBHBIMU IOJOKHUTEIbHBIMU
3HAQUCHUSIMHU, a g 4 OCTaBIIMXCS JaTYUKOB YETHIPEXCHUMBOJBHBIMU MOJIOKUTEIbHBIMU
YHCIIOBBIMH 3HAYEHUAMH C TJIaBarOIIEl TOUKOoM. /{15 oTpaBku 3HaUEHUI HA CEPBEP MPU TOMOIIN
KOHKaTeHauu (opMupyeTcst maker, cocrosmuii u3 ID ycTpolicTBa M IMOKa3aHHH BCEX €ro
natuyukoB. Yyk u ['ex moobGemany HHBECTOpaM, YTO MPU MOMOIIM UX HOBOT'O NMPOTOKOJIA JaHHBIE
oT 16 ycTpoicTB OyIyT TOCTABIATHCS B IIEHTP 00pabOTKU JaHHBIX 32 32 CEKYH/IbL.

Pa3paboTanHblii NMPOTOKOJ Mepedauyd JaHHBIX 3aBUCUT KaK OT CETeBOro Koja, TaKk U OT
MPOrpaMMHOTO OOecredeH s Uisi MUKPOKOHTpoJuiepa. B xoae TecTupoBaHus pa3paboTaHHOTO
MPOTOKOJIAa BBISICHWIOCH, YTO CE€TE€BOM Koi mpoTokosia oT Yyka Tepser 10 makeroB u3 100, a
porpaMMHOE oOecTieueHue ISl MUKPOKOHTpoIiepa oT ['eka mo3BoJisieT T0CTaBUTh TOJIBKO 78 %
MaKEeTOB.

Onpenennure KakoBa CKOPOCTh TepeJavyd JAaHHBIX MO pa3pabOTaHHOMY IMPOTOKONIY C Y4ETOM
obemanuii ©HBECTOpaM (pPa3MepHOCTh — OUT/C), a TaKKe KaKOBa BEPOSTHOCTh TOTO, YTO TPH
nepeaadyc ¢ UCIoJIb30BaHUEM HOBOT'O IMPOTOKOJIA HGKOTOpLIﬁ IaKET JaHHBbIX GYIIGT JOCTaBJICH B
IHEeHTp O0OpabOTKM JMaHHBIX (yCIemHas JOCTaBKa IMakeTa B IEHTP OOpabOTKH JaHHBIX
nmoApa3dyMeBacT YCICHIHYIO NCpcaady MHdaHHBIX KaK CCTCBBIM KOIAOM, TaK W MPOTpaMMHBIM
o0ecrieueHHEeM MUKPOKOHTPOJUIEpa). B oTBeT 3amuimmTe cHavajia CKOPOCTh Mepeiadyn TaHHbBIX,
3aTCM BCPOATHOCTDH YCHCMHOﬁ nepeaaduu rnmakera JaHHbIX C pa3ACIIMTCIICM B BUJIC TOUKHU C 3aIsITON
(mpumep: 10; 0,00001).

Omeem: 85; 0,702
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IIpakTHyecKasi 4acTh (KoJau4YecTBO 0as1510B — 40)

3ananue 5
C moMomipi0 BUPTYyaJdbHOM cpenbl Ha caiTe tinkercad.com peanm3oBaTh CIETyIONTHE
3a/1a4u:

Yposens 1.
(Makcumym — 10 6a10B).

Yropoctute, NMPHUBEACHHYIO HIDKE JOTHYECKylo (yHKIHIO U coOepure ee cXeMy Ha
MaKETHOM IJIaTe, UCTIOJIb3YsI MUKPOCXEMBI JIOTHKHU.

(@vbac) &(agbve)&((avh)ve)v(avh&e)

Peanu3yiite Bce KOMOMHAIMKM BXOJHBIX CUTHAIOB. BXOJHBIE CUTHaIbl HEOOXOIUMO
noJaBath, UCHoib3ys dip mepekimtouatenu. J[is KaxXAoro mepexiroydaresis 100aBbTe B BHIE
AHHOTAI[MU Ha3BaHME MEPEMEHHOM, 3a KOTOPYIO OH OTBeYaeT. B aHHOTaluu K cXeMe HAIMMIINUTE
pe3ynbTar yOpolleHHus (YHKIMHU, HCHONB3YS Cieaylonre o0O3HaueHus: HHBEpCHs «!»,
KOHBIOHKIIUS «&», TUIBIOHKITUS «|». BBIXOJHBIE CHTHAIBI CXEMBI TIOJKIIOYUTE K CBETOUOIAM.
[Tpumep NOAKITIOYEHHS BXOAHBIX CUTHAJIOB M BHIBOJ aHHOTAIIMU MTPUBEICH HA PUCYHKE 2:

3aganue 1 l(a&bc)
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Puc. 2. [Ipumep nookaroyenuss 6X00OHbIX CUSHATIO8 U 8b1600 AHHOMAYUU

YpogBens 2.
(Makcumym — 10 6a/10B).

He u3menss cxemy, CO31aHHYIO B IIEPBOM 4acTH 3aJaHus, NpeoOpa3yiTe yHpOIECHHYIO
noruueckyro pynkuuio B 6azuc U-HE u cobepute ee Ha HOBOI MakeTHOM TuIaTe.

Peanusyiite Bce kOMOMHAIMM BXOAHBIX CUTHAJOB. B aHHOTanuum K cxeme HANUIIUTE
pe3yabTaT U3MEeHeHus yrpolieHHol ¢pyHkuuu B 6azuc M-HE. [Ipumep nonkimoueHns: BXOAHBIX U
BBIXO/JIHBIX CUTHAJIOB AHAJIOTMYEH IIEPBOM 4aCTH 3aJaHUs.
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3ananue 6
C momomp0 BUPTyaldbHOM cpeasl Ha caiite tinkercad.com u smynsaropa Arduino
peann30BaTh CICIYIONINE 3a1a4H:

Yposens 1.

(Makcumym — 10 6a10B).

Hano 3 kHomku u 4 cBeroauona. M3HadaiabHO BCE CBETOAMONBI JOJKHBI OBITH
BBIK/IIOYEHBI. [Ipy HakaTuM Ha NEpPBYIO0 KHOIIKY, pealn30BaTb MUTAHHME IIEPBOIO M BTOPOIO
cBeroauoa ¢ yactoroi 2 I'u. ITpu HaxaThy Ha BTOPYIO KHOINKY, PEAIN30BaTh MUTAHUE TPETHETO
W 4EeTBEpPTOro cBeroauona ¢ yactotoil 2,7 I'm. Ilpu HaxkaTuu HA TPETHIO KHOMNKY pEaM30BATh
OJIHOBPEMEHHOE MHIaHHE CBETOJIMONOB C YKa3aHHbIMM paHee uacTtoTaMu. Korma kHonku
OTITYLLIEHBI - COOTBETCTBYIOIUE CBETOIMO/IbI JOIKHBI ObITh BBIKITIOUECHBI.

YposBens 2.

(Makcumym — 10 6as10B).

B cxemy, coznannyto B 3aanuu 1, HE0OXOAMMO TOMIOJIHUTENBHO TTOAKIIOYUTE | KHOTIKY,
1 mee3oanement u 1 ynerpasykoBoi natunk HC-SRO4. Ilpu Haxxatuu Ha 4eTBEPTYIO KHOIIKY,
peanus3oBaTh OJHOBPEMEHHOE MMIAaHUE CBETOJMOJOB C 3aJaHHBIMM YacTOTaAMHM, K KOTOPBIM
no0aBIIseTcs MojlyyaeMoe 3HaueHHe OT JaT4MKa paccTOsHUS B caHTuMeTpax. Ha mbe3osnemeHT
BBIBOJIUThH 3BYKOBYIO YacTOTY, PaBHYIO IIPOU3BEAECHUIO CYMMbI 4acTOT MUTAaHMs Ka)XJAOW Mapsbl
(TIepBBIA-BTOPOIi, TPETHII-4ETBEPTHIIT) CBETOAMOA0B M KOHCTAHTHI paBHOI 200.
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Pe3ucTop KHoMKa CeeToguog Mee303neMeHT ¥NbTpa3ByxoB0Ml
LaTUMEK...

Puc. 3. H306padsicenus anemenmos, ucnonb3yemvix 6 3a0aHuu
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