JJIeKTPOHMKA M BHIYUCIUTEIbHAS TEXHUKA 9 kjacc

Bpems BbinosiHeHus 3aganuii - 240 munyt. Pacnpenesenue Bpemenn: 120 MunyT —
TeopeTHYeCKAasi 4acTh, 120 MUHYT — MPaAKTH4YeCKasl YaACTh.
MaxkcumajibHOe KoJmuecTBo 6anoB- 100.

Iummure pa3doopunBo. Kpome oTBeTOB Ha BONPOCHI B padoTe He J0JKHO OBbIThH
HMKaKHX noMeToK. IIpu oTcyTcTBHM O0TBETa CTaBbTE NMPOYEPK.

Teopernyeckasi 4acTb (MakcumyMm — 60 6as110B)

3ananue 1 (Makcumym — 15 6aL10B).
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Jana cxema:
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R1 =200 Om

R2 =100 Om

R3 =150 Om

R4 =145 Om

RS =100 Om

R6 =250 Om

R7 =200 Om

E=10B

Cl1=20u1®

Ncrounuk OJ1C n MuinamMnepMeTp UeainbHbIE.

A) MuwutnamnepMeTp BKITFOYHIIH TUTFOCOBBIM KOHTAaKTOM B TOYKY D, a oTpuiiarenbHbm - B d.
b) MuuinammnepMeTp BKJIFOUYHIIH TUTFOCOBBIM KOHTAKTOM B TOUKY C, @ OTPHIIATSIBHBIM - B d.

Haitaure mis kaxaoro BapuaHra:
e o0IIee CONMPOTUBIICHUE TTOJTYICHHOM CXEMBI,
e OOIINI TOK UCTOYHHKA,

® [0Ka3aHWE MHJUIMaMIEpMETpa.
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3ananne 2 (Makcumym — 15 6asioB).

Ilycth Tpu HpOTOHA HAXOAATCS B CpPENE € AMDIEKTPUUECKON MPOHUIAEMOCTBIO €=3,
o0Opa3ysi paBHOCTOPOHHHI TpPEYrolbHUK co cTopoHoil 50 HM. Halimute HampsHKEHHOCTH
3JIEKTPUYECKOTO MOJS B TOYKE, HAXOAsAMIEWCS Ha paccTOosHMM 10 HM OT TOYKM NEpecedeHus
BBICOT TpeyroibHHKa. Kak W3MEeHHTCS 3HaueHue HaNpsHXKEHHOCTH, €CIIM MPOTOHBl OYyAyT
pacnonaratbcs B Bakyyme? IlycTh ObU10 100aBIEHO MOMOIHUTEIBHO TPHU 3apsiia — 3JIEKTPOHA,
TaK)ke 00pa3ymoIIMX PAaBHOCTOPOHHUU TPEYroJIbHUK, CTOpOHA KoToporo paBHa 100 HM, a ero
BBICOTHI HAKJIAQJBIBAIOTCS HAa BBICOTHI «IIPOTOHHOTO» TPEYrojlbHUKA (T.e. TPEYroJbHUK U3
AJIEKTPOHOB SIBJISIETCS YBEIMYEHHOW Bepcued TpeyrosibHMKa U3 NpoToHOB). Kak u3MeHurcs
3HAUEHUE HANPSKEHHOCTH B UICKOMOM TOUYKE B ATOM cirydae?

Macca nporona m = 1,67-10 ~%' xr, 3apsx npotona q = 1,6 -10 ~1° K.

3ananne 3 (Makcumym — 15 6aJl10B).

3a oxkHom 2021 rom u mepBoKypcHHMK IleTs HacTpamBaer cuUCTeMy MOHUTOPHHTA
OKpY)Karollel cpeiibl, HO MOKa OHA yMEET TOJbKO paboTaTh C LIEJTOYUCICHHBIMU MOKa3aHUSIMU
Temneparypsl B quanazoHe ot -30 1o 30 rpagycos no mkane Llenscus.

Bcero k cucreme MNOJIKIIOYEHO S5 MAAaTUYUKOB, KOTOpBIE OTIPABISAIOT JIaHHBIE Ha
IIEPBUYHBIN CEpBEpP, C KOTOPOIO B CBOK OYEpE]b UYEPE3 CETh NEPENAIOTCA Ha LEHTPalbHBIN
cepBep, C KOTOPOTO B CBOIO OYepelb MOTYT OBITh 3aMpOIICHbI MPUIOKEHHEM, YCTAHOBICHHBIM
Ha cmapTdone [leTn.

Kpome sToro, Ha LeHTpaJlbHOM cepBEpe €KE€IHEBHO B 23:59 BbIYMCIAETCS CpEaHSS
TeMIeparypa 3a mpouleAmuii 1eHb. JlaHHble ¢ JaTYUKOB CHUMAIOTCA M TYT K€ OTIPAaBISIOTCS
KaXIble 5 MUHYT, MOCJIE Yero Ha MEepBUYHOM cepBepe (opMUpyeTcs MakeT MOKa3aHuM, rue
cHavana uaer AByx3HauHbld (0T 10 mo 99) ID-nmatumka TemmepaTyphl, a 3aTeM MOKa3aHUs
TEMIEPATYPhI, 3aKOTUPOBAHHBIC OJJUHAKOBBIM, MUHUMAIHHO BO3MOXKHBIM KOJIM4ecTBOM OHT. ID-
JATYMKOB TEMIIEpaTypbl KOAUPYIOTCS OJWHAKOBBIM, MUHMMAJIbHO BO3MOKHBIM KOJUYECTBOM
owur.

CkopocTh nepefayu Mo MHTEPHET KaHaly OT JaTYMKOB K MEPBUYHOMY CEpBEpPY M OT
MEPBUYHOTO CEPBEpa K IEHTPAIHPHOMY OJMHAKOBAa W paBHa § Oaiitam/c. J[aHHBIE ¢ JAaTYMKOB
NepealoTcss CHHXPOHHO, HAa (OPMHUpPOBAHUE MAaKeTa MOKa3aHUN HAa MEPBUYHOM CEpPBEPE yXOIUT
30 cexyH/.

Onpenenure:
1. MuHMMaNIBHBIN pasMep MaKeTa IMOKa3aHUN TEMIEPATyphl, KOTOPBIN MEPENACTCs C
NIEPBUYHOIO CEpBEpa Ha LIEHTPAIbHBIN cepBep?
2. Bpemss 3a koropoe IMoOKa3aHMs TeMIeEpaTypbl @OMAaayT C JaTYUKOB Ha
[EHTPaJIbHBIN cepBep (OKPYIIIEHHE IO CEKYH] B OOJBIIYIO CTOPOHY)?
3. KonuyecTBo makeroB, koTopoe Oyner nepeaaHo 3a oauH aeHb(cytku ¢ 00:00 mo
23:59)?
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3ananne 4 (Makcumym — 15 6asioB).

Kocmuueckuii pelinpxep Tpuku ¢ rutaneTsl DepiuTek nonai B YEPHYIO IbIPY M OKa3acs
3a 1000 mapcek OT poaHOW IUTaHETHI. XUTPbIA PEHHIXKEP MOAKYIUI MPABUTEIBLCTBO MECTHOU
IUTAHEThI U OTcTpousl 6a3y. OH MOXKET KYMUTh JIF000€ KOJIMYECTBO KOCMHUYECKOI0 TOILINBA.

Tpuku pemm oTpaBUThC JoMon. Ero kocMudeckuit Kopadiib MOXKET MepeMenaTbcs Ha
a1000€ paccTosiHUEe, HO TOCHe PeMOHTa pacxoja Kopabuss cocTaBui 1 €. BBICOKOTPaJyCHOTO
TOIUTMBA Ha 1 mapcek, a TproM Kopaldysi MOKET BMECTUTh ToJIbko 400 exuHuIl. Tpuku MOXKET
JeNiaTh BPEMEHHBIE 0a3bl B JIFOOOM MecTe€ CBOETO MyTH M XPAHWUTh TaM JH000€ KOJIUYECTBO
TOIUIMBA.

Ha xocMmuuecknx kaprax Ha IyTH CIECIOBAHUSA HE OTMEUYEHO HHU OJHOM HCCIEIOBAHHOMN
maHeThl. [lo3ToMy BEpOSITHOCTh MO MYTH BCTPETUTH MCCICAOBAHHYIO IUIAHETY WJIM JAPYTrOro
NYTEIIECTBEHHUKA HUYTOXKHO Mayia. T.e. 103ampaBUThCSA, KpOME KAK CaMOMY JIeJlaTh 3amachl,
HEr/e.

Hobepercst mu Tpuku ngomoi? CKONBKO BpPEMEHHBIX 0a3 B TaKOM CiIydae €My HaJlo
caenaTh, 4ToObl 10OpaThCs 0 POAHOM IUIAHEThl ¢ MUHUMAJBHBIMHU 3aTpaTaMu TOIUIUBA, WU
Jy4lIe OCTaThCsl HA HOBOM IJ1aHeTe?
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IIpakTnyeckas 4yacthb (MakcumyM — 40 6ans10B).

3ananme 5
C moMmoIpi0 BUPTYyadbHON cpeabl Ha caiite tinkercad.com peann3oBaTh CCIyrOIINE
3a/1a4m:

Yposens 1. (Mmakcumym — 10 6ass10B).
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Jana cxema.

R1 =254 Om
R2 =150 Om
R3 =225 Om
R4 =100 Om
R5 =200 Om
R6 =75 Om
R7 =90 Om
Cl=10ud
E=12B

Ucnons3ys 3 nmpubopa «MyJIbTUMETP», OTBETHTE HA CIEAYIOIINI BOTIPOC
Kak m3MeHuTcs oOmuii TOK B cxeMme, HampsbKeHuEe Ha pesuctope R4 u HampspkeHUe Ha
koHzeHcarope C1l nmpu 3ampikannu kiatoua K?

Coenamo ckpunwomsl ¢ umenamu: 11.png u 12.png, Ha komopwix 6y0ym 8udHbl nNPuOOPsl
C usmMepsemMulMu Xapakmepucmuxamu 00 u nocie usmeHeHus. Mcnonvsyume uHCmMpyMeHm
«Annomayusy («annotation») ous sanucu omeemog na émopom ckpurwome 6 suoe: «12-11=...
A» u «U2-Ul= ... By.
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Yposens 2. (Mmakcumym — 10 6ass10B).

Jlob6aButh B cxemy mnpu 3aMkHyToM kimtoue K1 momomuurtensHbiii pesucrop R8 Tak,
yroObl majeHue HampsokeHus Ha C  yMeHbIIWIOCH B 2 pasa. McxoaHble HOMUHAIBI
COIIPOTHUBJIEHUH U HANPSHKEHUS UTAHUS, @ TAKXKE CXEMY MX HOJKIIOUEHHS HE U3MEHSITh.

Coenams ckpunwomul ¢ umenamu. 21.png u 22.pNng, Ha komopwvlx 6yOym uOHbL NPUOOPLL
C usMepseMblMU Xapakmepucmukamuy 00 u nocie uzmenenus. Hcnonvzyiime uncmpymenm

«Annomayusy («annotation») ous sanucu omeemos na émopom ckpunuwiome 6 sude «12-11=...
A» u «U2-Ul= ... By.

3ananne 6
C momompl0 BUPTyaJdbHOH cpeasl Ha caiite tinkercad.com u smymsropa Arduino
pear30BaTh CICAYIONINE 3a1a4H:

Yposensb 1. (Makcumym — 10 6ais10B).

Jano 3 kHomku, 1 kpacHbli cBeroguona, | cuHME cBetoanona. M3HayanbHO Bce
CBETOAMOMBI JOJDKHBI OBITh BBIKIIOUEHBI. [IpM Ha)kaTUM Ha MEPBYIO KHOIKY, BBHIKIIOUUTH BCE
ceeroauoabl. IIpyn HaxkaTuu Ha BTOPYHO KHOIIKY, BKJIIOYMTBH TOJBKO KpacHBIM cBeroauon. Ilpu
Ha)KaTUH Ha TPEThIO KHOIKY, BKJIIFOUUThH TOJBKO CUHUM CBETOAMO/.

Yposenb 2. (MakcumyM — 10 6ass10B).

Han doropesucTop U 7-Mu CeTMEHTHBIM MHANKATOp. Ha ocHOBE co3maHHO B 3agaHuu |
cXeme, JOMOJIHUTEIHHO HEe00X0JUMO Pealin30BaTh BHIBOJ BETUUYMHBI 3HaUeHHsI ¢ (poTOope3ncropa
Ha 7-MH CErMEHTHbIH MHIuKaTop. [Ipu HakaTuu Ha MEPBYIO KHOIKY, BHIBOAUTH €IUHHIIBI OT
3HaYeHUS, oTy4aeMble ¢ poropesucropa. [Ipu HaxaTHu Ha BTOPYIO KHOIIKY, BBIBOJAUTDH JECATKU
OT 3HaYeHHs, mojaydaemoro ¢ ¢ortopesuctopa. Ilpu HaxkaTUU Ha TPETHIO KHOIKY, MOOYEPETHO
BBIBOJIUTH €IMHUILIBI U JIECATKU OT 3HAYEHHUS, MMOy4aeMOTro ¢ poTope3ncTopa.
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