(MakcuMaabHoe KoJimdecTBo 6a10B — 100)

3agauya 1 (Makcumym — 25 6a/110B).

B mkonbHONW Hay4HOH J1abOpaTopuu COOpalmM YCTPOWCTBO JJIsi TOJNYYCHHS OSHEPTUH
OKPYXAaIOIIero NepeMEeHHOT0 MarHUuTHOro Mo HanpsikéHHoctd B = 100 mxTa. YcrpoiictBo
TpeCcTaBIsgeT co00it KOHTYp muomansio S, = 0,67 M2, KOTOpEIi BpalaeTcss BOKPYT CBOEH OCH C
yactotoil f = 50 06/c u HyneBoil HavanbHOU (a3oit (mpu t = 0 motok uepe3 koutyp ¢ = 0);
CONPOTHUBIICHUE YCTPOUCTBA " = 5.

s monydeHus: MOCTOSIHHOTO TOKa K BBIBOJIAM YCTPOMCTBA MOJKJIIOYIIIA BHINIPSMUTENb Ha 4
UJICATBHBIX MOJIaX U GUIIBTP HA PE3UCTOPE C conpoTHBieHHEM Ry, = 10 OM 1 KOHIEHCATOPOM C

EMKOCTBIO Cq, = 100 mk®.

reHepaTop TOKa.

~U1

NOAKNOYEHHAA Lenb:

Bomnpochsi:
1. Haiigure DJIC camounaykuuu &;(t) B reHepaTope 4epes moja-o6opora KOHTYypa.
2. HaiinmuTe MaKCUMaTBHBIN TOK Yepe3 reHepaTop 3a BpeMs 5 000poTOB KOHTYpa.
3. HaiinuTe cpeHIOI0 MOITHOCTH YCTPOICTBA MPH BBIJECIEHUH TEIJIa B TCUYCHHE BPEMEHU
T, = 140 mc.

Haxoxxnenne Kaxaoro OTBeTa JIOJDKHO —COIMPOBOXKIATHCS TOJPOOHON — apryMeHTAaIluei.
Y4acTHUKOM JOJKHBI OBITH MPHUBEACHBI HEOOXOAUMBIE ISl OOBSICHEHUS JIOTHKU PeIICHUS
pUCYHKH, (DOPMYIIbI, AHATUTUYECKHE OOOCHOBAHUSI.



Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH

11 kaacce
Pemenue:
Bonpoc 1.
1) BJC caMOMHIYKIIMK B TIEPBOM IIPHUOJIMKEHUN HE 3aBHCUT OT HAIPY3KH:
__ @ ® = BS;
gi - dt ’ - - ’
S(t) =S, sin(wt) ;
®(t) = BS(t) = BS,, sin(wt),
2) CrnemoBareabHO:
do(t) d(BS,, sin(wt)) d sin(wt)
g(t) =— T It = _BSmT = —BS,,,w cos(wt).
Bomnpoc 2.
1) Cxema 3aMeleHus LEMu IjIsl BTOPOro BOIPOCa:
R
E Co

vV, r

2) Ilpouecc nmepuoUYECKHii, TaK YTO MAaKCHMMalbHOE 3HAYCHHE TOKa 3a BpeMs 5 000poToB
PaBHO aMILIUTY1€ TOKA [,

(Ei)m
I, = 7 TaeZ = (R+r)2+wZC2
BS,,w
I, =

- 1
\/(R )P+ w?2(C?

Bomnpoc 3:
1) CpenHsisi MOIIHOCTh YCTPOMCTBA HAa IEPEMEHHOM TOKE 3a BpeMsi, KpaTHOE 000pOTY, paBHA
CpeleeIZ MOIITHOCTH, BBII[GHSIGMOIZ Ha aKTUBHBIX COHpOTI/IBHeHI/IﬂX:

Ly - ((Ei)m)

IIporpammHas npoBepka:

B=100e-6;
Sm=0.67,;
f=50;

r=5;
Rf=10;
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH

11 kaace

Cf=100e-6;

omega=2*pi*f
em =B * Sm * omega

eT4 =em
Im =em / sqrt((Rf + r)"2 + (omega * Cf)"(-2))

Wm=Im*em/?2

em = 0.021038
eT4 =0.021038
Im =5.9762e-04

Wm = 6.2864e-06

OTBeThI:
1) 21 MmB,

2) 0,6 MA,
3) 6,3 MxBrT.

KpuTtepun oneHKH U1 KaxK10T0 321aHUSA

3aJlaHue HE BBIITOJIHEHO. 0
MIPUBEJCHBI (POPMYIIBI, HEOOXOIUMBIE /ISl PEIICHUS], HO peIIeHHE HEe 1-2
BBITIOJTHEHO.

MIPUHIUT PEIICHUS BEPEH, HO JOMYIIEHBI OMIUOKH. 3-5
JITOPUTM PELICHUS BEPEH, HO Pe3yJIbTaT NOJIY4YEeH HEBEPHO. 67
peleHre NOTHOCThIO BEPHO. 8
Bce Bomnpock! U3 3aa4m pemeHbl NOJIHOCTHIO BEPHO 1
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

3agaya 2 (MakcumyMm — 25 6aj1iioB).

B cBoil BBIXOIHOW JeHBb Tpynma pedsT NpUlIa TOUTpaTh B DIEKTPUYSCKHH JapTC B
«QIIEKTPOJUHAMUYECKON TpyOe», BHYTPH KOTOPOW CO3AaHO PAaBHOMEPHOE 3JICKTPUUECKOE T0JIe
Hanpspkéaaoctd E = 20 B/M ¢ nmuHHAME 11015, HAPaBICHHBIMU BEPTUKAILHO BHU3 (PUCYHOK).
L{enb Urpel B TOM, 4TOOBI MOTIACTH B MHUIIIEHE, KOTOPAsi BUCUT HA TIPOTHUBOIIOJIOKHON CTEHE TPYOHI,
C MOMOIIBIO IIIAKOT0 3apsukeHHoro Apotuka (Maccel m = 30 1 u 3apsga g = 10 mKi).

[1epBbIii IPOTHK 3aITyCTUIIH €IIE TPU BEIKITFOUEHHOM I10JIE TOPU30HTAILHO B HAITPABICHUH IICHTPA
MHUIIICHHU C HAYaJIbHOW CKOPOCTBIO Uy = 5 M/C; OH HE Momas B IICHTP MUIIICHHU U BJICTEII B HEE MO
yrioMm o = 60° kK BepTUKAIIH.

BTopo#t npoTuk 3anyckany yxe IIpU BKIFOYEHHOM I10JI€ C TAKOM K€ Ha4aJIbHOM TOPU30HTAIIBHON
CKOPOCTBIO, HO IIOJI YIJIOM (P K TOPU3OHTAIIH.

[Ona 6pocka Nel:

vy
i a
A N
E VX

Bpocok No2

Bpocok Nel
[Ona 6pocka Ne2:

: V
— o 7 y

o

VX

Bomnpochsi:
1) Ha cKoIbKO HHMXE IIEHTPa MUIIEHH MOTAN TIEPBBIA IPOTUK?
2) Tlojx KakuM yriIoM K TOPH30HTAIN HY>KHO OPOCHTH BTOPO# APOTHK, YTOOBI OH MOTAI TOYHO
B I€JIB?

Haxoxaenne KaXJIOoro OTBeTa JOMKHO COMPOBOXKIATHCS MOJAPOOHOM apryMeHTAIHei.
Y4acTHUKOM JOJDKHBI OBITH TPHUBEIACHBI HEOOXOAUMBIC [JIi OOBSICHEHHsS JIOTHMKW PEIICHHS
pUCYHKH, (HOPMYIIBI, aHATUTHIECKIE 0OOCHOBAHHS.
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

Pemenue:
Bonpoc 1
1) PasnoxeHue CKOPOCTH ¥ B TOUKE yJapa MEPBOro APOTUKA HA COCTABJIAIOIIME Vy U Vy!
vy =vSsina; v, = vCosa
Vo Vo COS
— V), = ———
sina sina

YyuteiBaga vy, = vy = v =

2) Bpewms monéra nepBoro IpoTHKA:

1% vy,

y
g =— 0TKyjat; = —

ty g
3) IlpoiineHHOE paCCTOSIHUE B TOPU30HTAIILHOM HAINPaBJICHHH:

Sx1 = Voty
4) TlpoiineHHOE PacCTOSHUE B BEPTHKAILHOM HAIPABJICHHH:
gti vy  vgcos’a

S === -
Y17 2 29 2gsinta
Bomnpoc 2.
E.
Fy
5) CymMmapHOe YCKOPEHHE TBUKCHUS:
- o+ Eq
a =g m

6) IlpoiineHHOE paccTOsIHUE B TOPU3OHTAIBHOM HAIPABJICHHU:
Sx2 =VCOSQt, =Sy
7) TlpolieHHOe pacCcTOSHUE B BEPTHKAIHHOM HAIPaBIICHUH:
2

_axty . _ azt; .
8) CoBMecTHO peliaeM ypaBHeHHs 6 1 7:
_ Sa
t, =——,
v, COS @
a, S .
2 ysing=0
2 v,COS @
%2551 _ in o cos
2 v2 LS9
az25x1 .
—— =sin2¢p
Vo

IIporpammHas npoBepka:

E=20;
m=30e-3;
g=10e-3;
v0=5;
alpha=pi/3;
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH

11 kaace

g=9.8;

v = V0 / sin(alpha)

vy = VvO0 * cos(alpha) / sin(alpha)
tl=vyl/g

Sxl=v0*tl

Syl=g*tl"2/2

a2=g+E*q/m

arg = a2 * Sx1/v0"2
phi = 0.5 * asin(arg)
phigrad = phi *180 / pi

v=57735
vy = 2.8868
t1 = 0.2946
Sx1=1.4728
Syl =0.4252

a2 = 16.467
arg =0.9701
phi = 0.6628
phigrad = 37.978

OTBer:
1) 43 cm.,

2) 0,66 pax wiun 38°

Kpurepun onenkn
no éonpocy 1:

3aJJaHHEe HE BBITIOJIHEHO. 0
MIPUBEACHBI POPMYITBI, HEOOXOIUMBIE IJIs PEIICHUs, HO PEIICHUE HEe 1-4
BBITIOJTHEHO.
MIPUHIIMIT PEIICHUS BEPEH, HO JIOMYIICHBI OITUOKH. 5-9
AJITOPUTM PEILICHUS BEPEH, HO PE3YyJbTAT MOJYyYEH HEBEPHO. 10-11
pELIEHNE TIOJHOCTHIO BEPHO. 12

no eonpocy 2:
3aJlaHue HE BBITTOJIHEHO. 0
MIPUBEACHBI POPMYITBI, HEOOXOIUMBIE JJIs PEIICHUs, HO PEIICHUE HEe 1-4
BBITIOJTHEHO.
MPUHLUI pEIIEHUs BEPEH, HO JOMYIIEHbI OMINOKH. 5-9
AITOPHUTM pEIIeHUs BEPEH, HO Pe3yIbTaT MOJYyYeH HEBEPHO. 10-12
peleHue MOJIHOCTHIO BEPHO. 13
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

3agaua 3 (Makcumym — 25 6aj1iioB).

Ha pmanékoli miaHere mpow3omieN anmokaimurcuc adbcypna. [locie amokamuncuca, MyTanui, u
MIOSIBJICHUST WHOIUIAHETHBIX TOCTeH, OblIa co3maHa opranusanus ''CraceHune padyma’’, KoTopas
CJIEIUT 32 OE30MaCHOCThIO OOMTATENeH C MOMOIIBIO MEePEeIaTINKOB JAHHBIX IS MOHHUTOPUHTA
COCTOSIHUSI OOUTaTeNeH MIaHeThl: JIIOACH, IPAaKOHOB, TPHOOMAaHOB, HHOIPUIIIEICHIIEB, THOMHKOB
Y KOTOTICOB.

Kaxip1ii 1IeHb OHU BEIOMPAIOT CITy4aifHOTO 0OUTATENS M IPOBOIAT IPOBEPKY €ro cocTosiHus. Ecnu
oOuTaTesNb HAXOAUTCA B 0OE30MaCHOM COCTOSIHUM, OHHU OTHPABISIOT €My I[0JapoK, HHaude
OCTaBIISIIOT TpenymnpexacHue. M3BecTHO, YTO BEPOSATHOCTH TOTO, YTO YEIOBEK HAXOAUTCS B
O6e3zonmacHomM cocrosiuud, paBHa 0.99, mns gpakona - 0.9, mns rpubomanma - 0.1, mua
uHonpuieneHna - 0.2, wist rHomuka - 0.3, ais xoronca - 0.2. ([TpuMeuanue: mpeamnoiaraercs,
YTO KaXKIbli ICHb BEIOMPAETCSI CITyYaiiHbIi 0OUTATEIb, U BEPOSATHOCTh OCTACTCS IOCTOSHHOM).

Wudopmanus o KaxkJI0M o0UTaTeNe IIIaHEThl iepeaaetes B popmare:
NMSA-KOOPAUHATBI-COCTOSIHUE-TUII

Hanpuwmep, I1ETS1-045.678,023.890-be3onacHo-Yenosexk wmm HewnspectHo-155.658,056.13-
OITACHO-THOMUK.

CtpykTypa cooOmeHus ISl mepeaadn HHPOPMAIUH CIIEAYIoas:

e MUMISI: Crpoka 10 10 cuMBOIIOB, cofiepIKaIiasi TOILKO OYKBBI COBPEMEHHOTO PYCCKOTO
angasura (Bcero 33 OyKBbI).

e KOOPIUHATDBI: J[Ba uucia c 1uiaBaromiedl TOYKOM, pa3/elieHHbIE 3alsiToH,
MPEICTABIISIONINE COO0M MHUPOTY U AOATOTY. Unciia OKpyTsSIOTCs 10 3 3HAKA IMOCIIe
3ansiTot. Llenmas wacTh 4mcen 3amUCBhIBACTCS C HMCIOJb30BAaHUEM TPEX3HAYHOTO
o6o3HaueHus (B 3amUCH MOTYT MPUCYTCTBOBAaThH HE3Hauallue Hy/M). Hampuwmep,
"045.678,023.890".

e COCTOSIHHE: Crpoka, omuchBaromias COCTOSHHE oOOWTaTeNns IJIaHEeTHl,
coaepskainasi 10 10 cuMBOJIOB (TOTBKO OYKBBI COBPEMEHHOT'O PYCCKOTO ai(haBHTa).

e THII: Yenogek, [pakon, I'puboman, Unonpummenenen, ['nomuk, Kotomnec.

[Tpu popmupoBaHuu U nepegade COOOIIEHNH BEpXHUA U HUKHUNA PErUCTPhl SKBUBAJICHTHBI.

HaiinuTe oTBETHI Ha ClieAyIOIIKE BONPOCHI:

1. OHpG}IGJ’II/ITe MHUHUMAJIBHOE KOJIMYECTBO 6I/IT, KOTOPBIMHU MOKHO 3aKOAWPOBATH Ka)K)IBIfI
cuMmBoJI andaButa cooOuIeHUN i nepeaayun uHopmanuu 000 BceX OOUTATENsAX
TUTAaHETHI.

2. KakoBa BepoATHOCTB TOTO, YTO 3a 5 THEW Mo/ KaKIbIN IeHb M0JIapoK OyIeT Moy4yaTh
YeJIOBEK, a MPeIyNpeKIeHUEe KaX /bl pyroi THII oOuTaTesnel rmiaHeTs?

3. Kak MOXHO COCTaBHTH peryisipHOE BBIPaKEHHE Ui MIPOBEPKH MPaBHIBHOCTH dopmara
COOOLIEHHSI O COCTOSIHUM OOMTATelNs TUIAaHEThl, YUUTBIBAsl CTPYKTYPY M OTPaHUYEHHUS Ha
M4, KOOPIMHATEBI, COCTOSAHUE u TUIT?
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

HaxoxxmeHne KaXaoro OTBETa JOJDKHO CONMPOBOXKIATHCSA TMOAPOOHON  apryMEHTAaIlUeH.
YYacTHUKOM JOJDKHBI OBITh MPHUBEACHBI HEOOXOAUMEBIC ISl OOBSICHEHUS JIOTHKH PEIICHHS
PUCYHKH, (hOPMYJIbI, aHATUTUYECKHE OOOCHOBAHMUSI.

Kputepuu onenuBaHus

JIist KaXKJI0T0 3a/1aHHs:

0 — 3amanue HE BBITIOJIHEHO.

1-3 — npuBeieHB! GOPMYIIbI, HCOOXOAUMBIE JJIsI PEIICHHUS, HO PEIICHUE HE BBITIOJIHEHO.

4-5 — IPUHLIUT PEICHUs BEpEH, HO JOMYyIICHBI OMIMOKN MIIM OTCYTCTBYET apryMEHTAIHs
(mormueckue omIMOKH, OMIMOKU BIHSIOIINE HA XOJI PELICHHS)

6-7 — aropuUT™ pEIICHHS BEPEH, HO PE3YJIbTAT MOJYyUSH HEBEPHO (HE3HAUYUTEIIbHBIC OMTHOKH B
BBIYMCIICHUSIX, HE3HAYUTEIIbHBIC HEIOCTATKH B apT'yMEHTALIUH)

8 — pemeHne NOTHOCTHIO BEPHO.

+1 Gan 3a Bce pelIeHHBIE TOJTHOCTHIO BEPHO 3aaHUs.

Pemenmne.

1. Makc 5 6amioB. CoobiieHre COCTOUT U3 OyKB pycckoro andasura (33 OykBbI), apabCKUX
udp (10 cuMBOJIOB), M TPEX CIEIMAIBHBIX CUMBOJIOB: ae(uC, TOUKa, 3amaTas. AlpaBuT
JAHHOTO COOOIIEHUS COACPIKUT Pa3IMYHBIX CHMBOJIOB.

KonmvectBo nH(MOpMaIK, KOTOPOE HEOOXOJUMO /ISl KOJUPOBAHMS JTAHHOTO alihaBUTa
BBIYHCIISIETCS IO (popMmyIie:

N, = —log, = 552356195606 ~ 6 6uT

46
2. Makc 5 6amnos.

e PH - BeposiTHOCTH TOTO, YTO YETOBEK HAXOAUTCS B O€30MaCHOM COCTOSTHUH,

e PD - BeposiITHOCTB TOTO, YTO APAKOH HAXOAMUTCS B O€30IMACHOM COCTOSTHUH,

e PG - BeposaTHOCTB TOTO, YTO TPUOOMAH HAXOAUTCA B O€30MaCHOM COCTOSTHUH,

e Pl - BeposITHOCTH TOTO, YTO MHOMPHIIIEIICI] HAXOIUTCA B 0€30MMaCHOM COCTOSIHUH,

e PN - BeposSITHOCTH TOTO, YTO THOMHK HAaXOJIUTCS B 0€30MMaCHOM COCTOSIHHUH,

e PK - BepoATHOCTH TOTO, YTO KOTOMEC HAXOJUTCS B 0€30MaCHOM COCTOSHUU.

Takum 00pa3oM, BEpOSTHOCTH MOJTyYESHHUS MT0IapKa YEIOBEKOM B TEUCHHUE OHOTO JHS
paBHa PH, a BEpOSTHOCTB TOTO, UTO JPyrHe OOUTATENH NOTy4aT MPEAYIpEeKICHUE B
TeueHue ofHoro AHs, paBHa P_alert = (1-PD)-(1-PG)-(1-P1)-(1-PN)-(1-PK).

Tak kak KaXJIbli IEHb COOBITHS HE3aBUCHMBI, BEPOSITHOCTH TOTO, YTO 33 5 AHEH MOIps]]
KXl JICHb IOAAPOK TOIYYUT YEJIOBEK, a MPEeIyNpekICHNAE - HH Y OJTHOTO Y IPYTUX
oOuTaTeneil, paBHa IPOU3BEICHUIO BEPOSTHOCTEH 3a KaXK/IbIH U3 MSTH JHEH:
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

P(110JjapoK Ye/0BeKy, MpeAynpexAeHus oCTalbHbIM B TedeHue 5 qHeil)

= (PH - P_alert)®

= (099 (1 —0.9) * (1 —0.1) * (1—0.2) * (1 — 0.3) * (1 — 0.2))°
1.01339461 x 1077

3. Makc 5 6amnos.

PerynsipHoe BbIpakeHue:

([A-Sla-s]{1,10})-(\d{3N\d{3}\d{3N\d{3})-([A-SHa-]{1,10})-

(Yenoek|/Ipaxon|l'pudboman|Uuonpumeneuen| Homuk|Kororec)

o ([A-Sa-s1]{1,10}) - rpynma, npencrasstoiias UMS. Conepxut or 1 10 10 6yxB
COBPEMEHHOTO PYyCCKOTro andaBuTa.

® - - pa3IeIUTEIb.

o (\d{3P\d{3}\d{3}\\d{3}) - rpynma, npeacrasnsromas KOOPJIMHATDI. Coaepxur
JIBa YHCIIa C TUIABAIOIICH TOYKOM, pa3/Ie/ICHHBIE 3aISITOM, MTPEICTABIISIONINE IIUPOTY
U JIOJITOTY.

® - - pa3ICIUTEb.

o ([A-Sa-s]{1,10}) - rpynma, npencrasistonias COCTOSHUE. Coaepxut ot 1 10 10
OyKB COBPEMEHHOI'O PyCCKOT0 aaBuTa.

® - - pa3ICIUTEIb.

e (Yenosek|/Ipakon|I'pudboman|uonpuinenenen|l Homuk|KoTornec) - rpyma,
npencrasistomas TUIL. ConepXuT oAKMH U3 YKa3aHHBIX TUIIOB OOUTaTENeH.
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

3agaua 4 (MakcumyMm — 25 6aj1iioB).

CYH_IGCTByeT ABTOMAT, B KOTOPOM MOXHO BbBIUI'PAaTb MOHCTBI, BBCASA B HCIO0 MIOAXOAALICC
HaTypaJbHOC YHUCIIO X.

KonuuecTBo MOHET onpeensercs apupMETHUECKH 110 PopMyJIe:
F(x)=(a—B+C)-A4,

rae Benuuunbl A, B, C, D, a onpeneneHbl BEIPaKEHUSIMHU

e A ={ocraTok oT Aesienus x Ha 11},
.« B= { 1, «x HpOCToe,
-2, WHaye

_ {1, X KpaTHO 5
C =
0, “Ha4ye

1, x Tpéx3HauyHoe
e D= ,
0, HHaue
_ {3, D->C=1
e a= :
2, WHaye
C u D - noruueckue IepeMeHHble, HO 3HaueHume C mnozcrasiasgercs B Gopmyay F(x)

apudmerndecku (B kauectse 0 wiu 1).

Bomnpocsr:

1. Kakoe MakCHMaJIbHOE YHCIO MOHET MOKHO BBIMTPATH?

2. Kakoe camoe MaleHBKOE YHCIIO X HaJ0 BBECTH B aBTOMAT, YTOOBI IOJYYUTH
MaKCHMaJIbHOE YUCIIO MOHET?

3. C kako#l BEpOSTHOCTBIO Hayraj BeIOpaHHOE Yhcio X u3 orpeska [1,300] mossomut
BBIUTPATh MAaKCUMAaJbHOE YHCIO MOHET? (OTBET OKPYIJIMTE apU(PMETHYCCKH [0
COTBIX).

HaxoxxneHne Kaxaoro OTBeTa JIOJDKHO —COMPOBOXKIATHCS MOAPOOHON — apryMeHTaluei.
Y4acTHUKOM JOJKHBI OBITh MPHUBEACHBI HEOOXOAUMBIE ISl OOBSICHEHMSI JIOTHMKU PELICHHS
PHUCYHKH, (hOpMYJIBI, aHATTUTUYECKHE 0OOCHOBAHM.

Pewenue:

1) Apudmernueckoe Boipaxkenue F(x) MOCTHIHET MakCHMMyMa IPH MaKCHMalbHOM
3HAYECHUU KaXKJOT0 MHOXKUTENS, TO €CTh
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH

11 knace
Amax Amax = 10
Tmax Amax — 3
Fax mp (CZ — B+ C)max npu Bmin ' Bpin = -2
Cmax Cmax =1

Torma E,,,,, = (3—(-2) +1) - 10 = 60.
2) IlpoananusupyeM, NpH KaKuX X IIEPEMEHHBIE IPUHAMAIOT BBIYUCICHHBIE
3HAUCHHUS:

Apar =10 mpux = 11t + 10, Vt € N,

Amax = 3 npuD - C =1
Bin = —2 IpH X — COCTaBHOE
Coax =1 npux = 5q, Vt EN

Pa3 x = 5q, To x — cocTtaBHOE. 3HaYUT YCIOBUE JUISI MOAXOIALIUX YUCET X IS
nepeMeHHol C BIEYET OTHOBPEMEHHO BBIIIOJIHEHHE YCIIOBHS B.

3) a 3aBucuT oT mmmmMKamud D — C = D + C, HO mpoude ycIoBUS (OPMYIIbI
ycra"aBnuBatoT, uro C =1, torga eciu x =5q, C =1, D > C=1VD n a =
Qmax = 3, HE3aBUCHUMO OT BBIMONHEHUS ycnoBus D. 3HAYUT yciaoBHE LIS
HNOAXOJAIIUX Yucen X Uil nepeMeHHOM C BIIEYET OJHOBPEMEHHO BBINIOJHEHUE
YCJIOBHUS &, HE3aBUCUMO OT D.

4) Wcxons u3 MPEOpIAyHINX PACCYKISHHH, MOIXOAAUIMMH YHCIAaMH CTaHYT Te, Y
KOTOPBIX OJTHOBPEMEHHO BBITNIOJIHAETCA yciioBue Ha A u C:

_ (11t +10 VteN,

= { 5¢ vte N’
T.e. 11t + 10 = 5q. IlpaBas yacTh BBHIpaXEHUS KpaTHA S, TOTJa M JieBas JOKHA
JENMUThCS HA 5. DTO BO3MOXKHO, eclii mapameTp t kpaten 5, T.e. t = 5k, Vk € Ny u

115k +10 = 5¢q, 11k +2 =g, x = 5q = 55k + 10, Vk € N,
5) Camoe MaJeHbKOE YHCIIO X TIOJYYUTCS TPU MUHUMAIILHOM 3HAUCHHUH Mapamerpa k
k =0, x(0) =55-0+10=10

6) lns ompeneneHHs BEPOATHOCTH HYKHO onpeneauth komuuectBo  x(k),
YAOBJIETBOPAIONINX YcIoBuIo0. [IprGerneM Kk HEpaBEHCTBY

1 < x(k) = 55k + 10 < 300 9 2 0<k<5>
=X = =9 gg=f=Tgg AT

3Ha4yuT MOoOUIYT Bee mapaMeTpsl OT O 10 S5 BKIIOYUTENHHO, MX KOJIUYECTBO:
N6JIaI‘:5_O+1:6'
7) Ywucen ot 1 no 300 Brirouutenbuo: N, = 300 — 1 + 1 = 300.
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
11 knacc

Mampuuya oyenuganus:
1 3amanue: Kakoe MakCMMaJIBHOE YHCIIO MOHET MOKHO BBIUTPATh?

6 6aJTOB — BEpHO MPOAHATM3UPOBAHBI TIEPEMEHHBIE, ONIPEICICHBI U3 3HAUCHHUS IS
JMOCTIDKEHUS  MAKCHMAaJbHOTO  3HA4YCHHS  (DYHKIHMH,  ONPEICICHO
MakcuMajbHOe 3HaueHue Gpynkimu 60;

4-5 GaiioB — IOMYyIIEHAa POBHO OJHA Jt00as apudmernyeckas omMOKa, XOTs BCe
IIaryd PEIICHUs BBITIOJHEHBI BEPHO;

2-3 Gayna — momymieHo 6osiee ogHOM apudmernueckor ommoku MJIM mobast oxHa
omuOKa B pacCyXJICHUSIX;

0-1 6amioB — K TPOBEpKE MPEIOKEH OTBET Oe3 ommcaHus paccyxaenuii WMJIN
JOTYIIICHO OOJIbIIIee KOJUYSCTBO OIMUCAHHBIX OIIHOOK.

2 3amanue: Kakoe camoe MaJIeHbKOE YUCIIO X JAaCT MAaKCUMaTbHBIA BHIUTPHIIII?

9 6aioB — BEpHO OIpe/IeNICHbl KPUTEPUH, CICIYIONINE U3 3HAYCHUN MEPEeMEHHBIX,
000CHOBAaHO BJMSHUE KaXKJIOW TMEPEeMEHHOM Ha TO, MOAXOAWT JHU X,
onpeneneno muaumanbHoe 3Hadenue 10 (HE moxpbopom);

7-8 0aioB — POBHO OJIHA M3 MEPEMEHHBIX OIyIIeHa B PEIICHUHU, XOTS OMpeIeIeHO
paBWIbHOE MUHUMAaIbHOE 3HaueHue 10;

5-6 6atoB — BepHBI OTBET AOCTUTHYT Tmepebopom MJIM momymieHa omHa Jro0as
omubka B paccyxaenusx NI onmymeHO pOBHO JBE TEPEMEHHBIE B
pEIIeHNUH, XOTS OTPEJIEIICHO PaBUIIbHOE MUHIUMaNbHOE 3HaueHue 10;

3-4 Oayia — onyIeHbl JIB€ JIOOble OMIMOKHM, XOTS OIpEIeseHO MPaBUIBLHOE
MHHUMaIbHOE 3Hadyenue 10;

1-2 Ganna — onMcaHbl TOJIBKO TEOPETUYECKUE BHIKIAAKU 0€3 perieHus] KOHKPETHOU
3agaun MJIN nomymieno 6osibiiiee KOJIUYECTBO OMUCAHHBIX OIHUOOK;

0 GanyoB — K MPOBEPKE MPEITIOKEH OTBET 0€3 OMUCAHUS PACCYKICHHIA.

3 3aganue:; C Kakoii BEpOATHOCTEIO X u3 orpe3ka [1,300] mact MakcumanbHbIN
BBIUTPBIII?

10 GayyioB — BEpHO OMpPEIEIEHO KOJMYECTBO YMCEI B HHTEpPBAIEC M KOJIUYECTBO
MOIXOSIINX MO yCJIOBHE 3a/1a4H M3 HUX, ONpe/iesieHa BEPOSATHOCTh, OTBET
3amucaH B MPaBIJILHOM (hOpMaTe ¢ IOMOIIBIO CICIYIOMIUX IIaroB. BEPHO
ompesielieHa MapaMeTpuyecKas 3aluch MOAXOAAIIMX 3HAYCHHH X Ha
OCHOBAHHH JIBYX ITApaMETPUICCKHX 3aIICEH U3 yCIOBHA IEpEMEHHBIX A 1
C, pemieHo OBOMHOE HEPABEHCTBO, ONMPEAETICHO KOJUYECTBO MOIXOISMIINX
napamerpoB  WJIM  pemenne ObUIO  OCHOBAaHO Ha  MEpPHOJE
MOCJIeIOBATEILHOCTH,
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH

11 kaace

8-9 6amnoB — momymieHa poBHO OfHa Jito0asi apudmernyeckas ommOKa, XOTS Bce
IIaryd PeIICHUs BBITIOJHEHBI BEPHO;

6-7 6annoB — momymieHsl  aBe  JiroOble  ommOku  MJIM  poBHO omgHa He
apudMeTHIecKas, XOTs BCE OCTAIBHBIC AT PEIICHHSI BBIMIOJTHEHBI BEPHO
WNJIN HeBepHO ompenenéH Iepuoj IOCIEN0BATEIBHOCTH, XOTS BCE
ocTalbHble paccyxacHus BepHbl MJIM oTBeT BepeH, HO HEOOOCHOBAHHO
HaXOKJIEHNE 3HAMEHATEI,

4-5 6ainioB — gonymieHsl  aABe  Jro0Obie  ommOku  MJIM poBHO onHa He
apudMeTHIecKasi, XOTS BCE OCTAJIbHBIC [IIAT'M PEIICHUS BBITIOJHEHBI BEPHO;

3 bayta — BEpPHO ONpEICICHBI KPUTEPUHU TOAXOMAIINX YHCEI, HO ONpEAeiiCHUE X
KOJIMYECTBA W3 WHTEpBAJIa CHEIaHO IMepedOpOM, BCE OCTajbHBIC IIIard
pEIICHHSI BHITOJIHEHBI BEPHO;

2 Gayuta — JOIMyIIeHO OO0JIbIee KOJTUISCTBO OMUOOK B PACCYKIACHUSX,

1 Gayn — omMcaHBI TOJNBKO TEOPETHUECKHE BBIKIAIKKA O€3 pemieHUS KOHKPETHOU
3a/1a4H,

0 GatoB — K MPOBEPKE MPEII0KEH OTBET O€3 OIUCAHUS PACCYXKICHHI.
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Hemo-Bepcus, IIpopuis: MH:keHepHbIe HAYKH

11 kaacc

3agauya 5 (Makcumym — 25 6a/110B).

ITocne 31eKTpOMArHUTHON BCHBIIMIKM HA COJIHIIE CHCTEMa IIOBOPOTa KOCMHUYECKOIO KOpaOs
BBIILIJIA U3 CTPOs. MIH)KeHepaM yanoch BOCCTAHOBUTD JIEKTPUUYECKYIO CXEMY IOJKIIOUEHHS BCEX
KOMIIOHEHTOB. O/IHaKO IporpaMMy yIIPaBJIEHUSI OHU HAIIUCaTh HE CMOIJIM.

-

~

B smynsatope Tinkercad ais mpuBeeHHON Ha PUCYHKE BBIIIE CXEMbI HEOOXOAMMO HAIUCATh
porpamMmy, KOTopasi BBIIIOJIHSTH CJICTYIONIUE 3aa4Hn

1.

M3HavajapbHO TOTEHIIMOMETP YCTAHOBJICH B cpelHee 3HaueHWe. [Ipu 3TOM MOJIOKEHUH
nojoxeHue ceppomoropa paBHo 90 rpamycoB, a Moropsl Bpamatorcs Ha 90% ot
MaKCUMaJIbHOH CKOPOCTH.
[Ipyu moBopoTe MOTEHLMOMETpa IO YacOBOM CTpENIKE OT LEHTPAIbHOIO MOJOKEHHS
CEpPBOMOTOP MPOMOPIIMOHATBHO yBenuuuBaeT cBoe 3HaueHue ot 90 mo 180 rpamycos, a
CKOpOCTh BpalieHus MoTopoB paBHa 30% oT MakCUMaJIbHOM.
ITpu moBopoTe MOTEHLIMOMETpPA MPOTUB YACOBOM CTPETIKU CEPBOMOTOP MPOMOPIIUOHAIBHO
yMmeHnbiaer cBoe 3HaueHue or 90 mo O rpamycoB, a CKOpOCTb BpallleHUs MOTOPOB
coctapisieT 50% oT MaKCUMaTbHOM.
ITpu BeikiroueHHOM dip HepekitoYaTesne BKIFOUCH TOIbKO YeTBEPTHIN CBETOIHOI, MOTOPBI
HE BpAIAOTC.
[pu BrmtoyeHuu dip mepekoYaress COCTOSIHEE TTOBOPOTa CEPBOMOTOPA OTOOpasKaeTCs
Ha CBETOIMOAAX, @ MOTOPHI HAYMHAIOT BPALIATHCS IO MPEICTABICHHOMY CIIEAYIOIEMY
NpaBUITY:
a. Korma yrom moBoporta cepBoMoTOpa Haxoautcs B nuanasone ot 80 mo 100
TPaJycoB, BKIFOUYEH TOJBKO MEPBBIA CBETOIHOI.
b. Kornma yron moBopoTa cepBomoTopa Menbliie 80 rpaaycoB, TO BKIIOYECH TOJIBKO
BTOPOM CBETOJIHO/I.
c. Korma yrom moBopota cepsomoropa 6oinbire 100 rpagycoB, TO BKIIOYEH TOJBKO
TPETHI CBETOUO/.
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Jdemo-Bepceus, IIpopunias: UH:keHepHble HAYKH
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6. HeoOxomumo BBIBECTH 3HA4YEHHUE C BOJBTMETPAa B MOHHTOP IOCJIEIOBATEIHLHOTO
uHTepderica, Koraa BKIOYEH NEpBhId cBeTonoA. HyXHO BBIBECTH Kak caMO 3HauyeHHE,

TaK U €AMHUIBI U3MCPCHUA.

KPUTEPUI OLIEHMBAHU S BAJUJIBI/IITPA®BI
Jlnist ypOBHS 331aHUsI 5 KOPPEKTHO 00pabaThIBAIOTCS JaHHBIE OT +5
KOMIIOHEHTOB

Jlnist ypOBHS 331aHUS 5 KOPPEKTHO PEaIn30BaHO yIpaBICHUE +5
KOMIIOHEHTaMH

JUid ypoBHs 3a7jaHMsl S peajIu30BaH TPeOYEMbIi aJrOpuT™M +10

JIi1st 3a/1aHKs B LIEJIOM aKKypaTHO HamucaH koj 6 (MMeHoBaHue +3
NePEMEHHbIX, BbLICICHUE QYHKIIUIT)

He ucnonp30BaHbl TOTOBBIE IPUMEPHI IPU PELLICHUU 33JJaHUs +2

He unTaeMblii kox -1

OO1ue MeJKKue HeIo4YeThl B KoJie (He Bce MOKa3aHHss KOMIOHEHTOB Ot -1 5o -3
KOPPEKTHO 00paboTaHbl)

He koppekTHBIH BBIBOJ OTBETa B MOHUTOP IocienoBarenabHoro nopra | Ot -1 no -2
He xomnmimpyercst kox -1

Kox 3ananus Hanucad Ha a3bike Scratch -3
3anMCTBOBAHUE UyXKOW pabOThI -20
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Pemenue

1 #include <Servo.h>

pin motor

pin moto .
pin motor 2 3
pin motor 2 2 = 5; -

pin led 1
pin led 2
pin led 3 =
pin led 4

pin_sens = AO; -
pin sw = Rl;
pin servo = 9;

1 Servo servo;

sens_data
servo_data
sw_data = 0; -

i

motor_ data a; -

QUTEUT) ; -
32 pinMode (pin_led 2, OUTPEUT); o
33 pinMode (pin_led 3, OUTEUT); .
3 pinMode (pin_led 4, OUTEUT); o

pinMode (pin_ sw, OUTPUT);

servo.attach(pin servo);

Serial.begin{9600); -
sens data = analogRead(pin sens); -
servo_data = map (sens data, 0, 1 -
servo.write (servo data); -

void loop () -
{ B

sens_data = analogRead(pin sens); R
1 servo data = map(sens data, 0, 1023, 180, 0); i
servo.write (servo_data); -

sw_data = analogRead(pin sw); -

if (sw_data < 20)
digitalWrite (pin_led 3, LOW) ;| 525 my
digitalWrite(pin led 4, HIGH);

digitalWrite(pin led 1, HIGH);
digitalWrite(pin led 2, LOW);

motor data = 0;

motor_data);
motor_data);
motor data);
motor_data);

lse if(sw_data > 1000)

if(servo_data >= 80 && servo data <= 100)

digitalWrite(pin led 1, LOW);
dig lWrite(pin led 2, HIGH);
igitalWrite (pin led 4, LOW);
digitalWrite(pin led 3, HIGH);
0*90;
or_1 1, motor data);
or 1 2, 0);
or motor_data);

0

0);
Serial..println("629 mvV");

}
else if(servo data < 80)

rite(pin led 1,
rite(pin_led 2,
rite(pin led 4,
rite(pin led 3,

HIGH);
HIGH);
LOW) ;
LOW) ;

motor data) ;
0) ;
motor_data);

0);

LOW) ;
LOW) ;
HIGH);
HIGH);

ldrite(pin led 1,
lWrite (pin led 2,
lArite (pin_led 4,

n

.
[

motor_data);
0);
motor_data);

0);

.
[5%)

analogWrite (pin_mot
analogWrite (pin motor .

(%]
[

S I
HoHoH R

8]
(&)
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