MHTENNEKTYAJIbHbIN

METATTOJTNC

Cnenndukanus KOHKYPCHbIX MATEPHUAJIOB IJIS IPOBeIeHUS TEOPETUYECKOT0
tana npoekra « Mure/uiekryaabHbiid meranoJauc. llorennuad.
I[MpeanpodeccnonanbHbIN 3K3aMeH» B HOMMHALMH «H/KeHEPHBIH KJIACC» 110
HanpabjaeHu0 «KocMuveckne Kiaccbn)

1. Ha3HauyeHHe KOHKYPCHBIX MaTepHaJIOB

Marepuansl TEOpPETHYECKOTO 3Tana MOCKOBCKOTO KOHKypCa MEXIPEAMETHBIX
HaBBIKOB W 3HaHUM «UHTemwekTyansHbii Meranonuc. [lorennuany (nanee — Konkypc)
peAHa3HAYEHBI JJIS1 OLIEHKU YPOBHSI TEOPETHUUECKON MOATOTOBKM y4acTHUKOB KoHKkypca.

2. YciaoBus npoBeeHnst

Teopemuueckuti 3Tan KoHKypca NPOBOAUTCA B OUHOU OUCMAHYUOHHOU popme
C UCIOJIb30BAaHUEM TEXHOJIOTUU MPOKTOpUHTra. [Tpu BeIMOIHEHUN paboThl 00ecneuynBaeTcs
CTpoOroe co0JIto/IeHne NopsiAKa opranu3anuu u nposeaenust Konkypca.

Dran NpoBOJUTCS B OYHOM AUCTAHLIMOHHOM (popMaTe € UCTIOIb30BAaHUEM TEXHOJIOTUU
IOPOKTOpPHUHTra. Y4acTHMKaM HeoO0xoaumo wumerh kommbtoTep (IIK wnmm  HOyTOYK;
NPOXOXACHUE TUArHOCTHMKM Ha MOOWJIBHBIX YCTpPOMCTBaxX - HEBO3MOXKHO) C BBIXOJOM
B HMHrepHer, BeO-kaMepoil WU MHUKPOPOHOM, a Takxke cMapTGoH (WIM TIUIAHIIET)
CO CTaOMJIbHBIM MHTEPHETOM M MPUJIOKEHUEM ISl cuuThiBaHUA QR-K0O0B.

TpebOyetcs npenBapuTeibHas HACTpOKa 000PYI0BAHUS:
https://im.mcko.ru/docs/MHCTpyKIMs_JUlsl_y4acTHUKa KOHKypca MHTelIeKkTyanbHbld_Me

ranosiuc_Ilorenmman.pdf. Bpaysep pasperaercst HCIONB30BATh TOIBKO TSI TPOXOKICHUS

3aJIaHUi dTara u IpoIeyphl MPOKTOPHUHTA.

Jononnumenvnoe 110, paspewiennoe 071 NPOXOHCOEHUS: MEKCMOBbIL pedaKmop,
epaghuueckutl pedaxkmop, d1eKmpoHHble madauysbl (KaK 00bIUHbLIL KAILKYIAMOP, UCKII0YAsL
cneyuanu3uposanuvie  Gopmyavl), 00bIUHBIL  BCMPOEHHIL  KANLKYIAMOP, OHJIAUH-
epaguueckuti  kanvxynsmop Desmos  (https://www.desmos.com/calculator?lang=ru)
0J151 peutenus 3a0anust 8.

Yem nonvzosamuvcs Kame2opuuecku Helvss (6edem K OMKIOHEHUI0 pabomvl):
8€0-NOUCKOM, NPOCPAMMHBIMU CPEOAMU.

3. IIpoa0/IZKUTETBbHOCTH BbINOJIHEHUS

Ha Bemosinenue 3ananuii meopemuueckozo 3tana Konkypca orsogutcst 120 MunyT.
Bo Bpemsi mpoBeieHHsT MEpPONPUSTHS YYaCTHUK MOXET BBIUTH M3 30HBI MPOBEICHUS
MeporpusaTHsi He Ooyiee 4eM Ha 5 MUHYT, NPEayNpeAuB MPOKMoOpa Ha Kamepy.
MeponpusiTie He TPOJIEBAETC HA BPEMSI OTCYTCTBHS YUYAaCTHHUKA.


https://im.mcko.ru/docs/Инструкция_для_участника_конкурса_Интеллектуальный_мегаполис_Потенциал.pdf
https://im.mcko.ru/docs/Инструкция_для_участника_конкурса_Интеллектуальный_мегаполис_Потенциал.pdf
https://www.desmos.com/calculator?lang=ru
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4. CopepskaHue U CTPYKTypa
NuauBuayanbHbI BapuaHT ydacTHUKa BkimtodaeT 10 3amanuii, Gasupyromuxcs
Ha COJIEp>KaHUM MPEAMETOB MaTeMaTHKa, MHpopmaTuka, pusmuka.

5. Cucrema oneHUBaHHUS

3aaHre CYHMTACTCS BBITIOJIHCHHBIM, €CITM OTBET YYaCTHHKA COBMAI C JTAJIOHOM.
MakcuManbHBIA 0aJUT 3a BRINOJHEHHUE BCEX 3aMaHuil — 60 0ayuioB.

6. Ilpuioxkenus

1. Il;maH KOHKYpPCHBIX MaTEpUAJIOB I TPOBEAEHUS TeopeTnyeckoro 3rana Konkypca.
2. JIeMOHCTpAllMOHHBIM BapuUaHT KOHKYPCHBIX 3aJlaHU TEOPETUYECKOTO 3Tara
Konkypca.
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Ipunoscenue 1

[1naH KOHKYPCHBIX MaTepPHAJIOB /IJIsl POBEIEHUsS] TEOPETHYECKOI0 ITana

U anreOpanvdecKux
BBIPAKCHUI.

CBOICTBA CTEIICHEH.

Ymems:

Konkypca
Bbi0op
Yuukanonwie Kountposnpyemsie
Ne 3aJJaHuA Yposennb
Kooughukamopuwt TpeOOBaHMS K bana
3a/1aHUA s CJI0KHOCTH
Konxypca NpoBepsieMbIM YMEHHSAM
pelIeHus
3nams:
- OCHOBHBIE 3a7iaun
mmdpoBanus
Wnopmarnka. u nemudpoBaHus
1. - 6az06biil Wndbopmammonnas | AHPopmarm. 5
0€3011aCHOCTb. Vienms:
- UCMOJb30BaTh MIM(PHI
MPOCTOM 3aMEHbI
Y TIEPECTaHOBOK.
3namo:
- OCHOBHBIE 3aKOHBI
anreOpsbl JTOTUKH,
- orepanuu
«OTPULIAHUEY, «TU3BIOHKIINSY,
«KOHBIOHKITUS,
«AMIUTHKALIASD),
Hudopmaruka. «OKBUBAJICHIIUS.
2. - bazoeulii OcHOBBI ~ anredpsl 5
JIOTHKH. Ymeme:
- IPOBOJTUTH
9KBHBAJICHTHbIE
peoOpa3oBaHusl JIOTHYECKUX
BBIPa)KCHU,
- CTPOUTh TabInIy
HUCTUHHOCTHU JIOTHYECKON
GbyHKIUH.
3nams:
1.1.1.
[TpeoOpa3zoBanue — bopmyIbI
3. - baszosbiii YHCIOBBIX COKpAILIEHHOTO  YMHOXCEHUH, 4
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1.2.1 YpaBHeHus c | — BBITIOJIHSTh

OJIHOU npeoOpazoBaHus

IIEPEMEHHOM. aNreOpanvdeckKux BHIPAKCHHM.
3namo:

1.11. Pemenue

3a1au — CpPaBHEHME 10 MOAYJIIO.

C IIPUMEHCHUEM

Ymemy:
U3Y4YECHHBIX (DaKTOB
basosbiil 0 JACTUMOCTH | — pelarh JIMHEHBIE
EJTBIX YHUCEIL. YpaBHEHHS B IIEJIBIX YHUCIIAX,
MPOU3BOJUTE OTOOpP  IIEJNBIX
1.1.6. Cucremsr | P ’ p
pelieHui CUCTEMBI
HEPABEHCTB.
HEPaBEHCTB.
3HaTh:
—  DJIEKTPOMAarHUTHBIC
BOJIHBI. YCIIOBUSI M3JIy4YECHUS
AIIEKTPOMArHUTHBIX BOJIH,
— IKana
AJIEKTPOMArHUTHBIX BOJIH,
— (otoHbl, Qopmyna
[Inanka  CBA3M  DHEPrUH
dboTOoHA C €ro 4YacToTOM,
SHEPrus U UMITYJIbC (POTOHA,
®duznka — TEXHUUYECKHE
5. Konebanuss u | yCTpoiicTBa,. CHEKTpalIbHBII
6030601l BOJIHBI. aHau3 (CTIEKTPOCKOIT),
nase KBAaHTOBBII
7. KBanToBast P>
KOMIIBIOTED,
¢u3zuka.
— moctynatel  bopa,

HU3JTYy4YCHUC U TIOTJIOIICHHC

¢GoTOHOB  mpu  mepexojie
aToMa C OJHOIO YpPOBHS
JHEpruu Ha Jpyrou,

JIMHENYaThIE CIIEKTPBHI.
YMeTs:

— HaxoAWTb OSHEPIUIO
¢doToHa,

- ONpEeNIENATh

YaCTOTHBIN JAraria3oH
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AJIEKTPOMATrHUTHOI O
U3JIyYCHHUS.

3HaTh:

- MEXaHHUYECKOE
JBHKCHHE. ,
OTHOCHTEIIBHOCTh
MEXaHHYECKOTO JBHIKCHHUS.,
cucTtema oTcuéra.

—3aKOHBI COXPAaHEHUS B
MEXaHHUKe,

—HAMITYJIbC
MaTepUaIbHOMN TOYKH,
CHUCTEMEI MaTepUATbHBIX
TOYEK,

. dusnka
bazoewiil — YIpyTHe U HEyNpyrue

2. Mexanuka
CTOJIKHOBEHUS.

VYMmers:

— OIIPEACIIATE UMITYJIBC,
Maccy n CKOPOCTb
ABWIKYIIHUXCA TCII,

— HPUMCHATH 3aKOHBI
COXPAaHCHUSA KOJIMYCCTBA
JBHXXCHUA JJIA peliCHusd
MNOCTAaBJICHHBIX 3aJ4a4,

— OIpeaciiaTb 3aKOHBI
HU3MCHCHUA KOOpAWHAT
JABWOKYIIECTOCA TEJa.

3namo:
- ¢dbopMaTsl
MIPEACTABICHUS  LEIbIX |
HNudopmaruka.
BEIISCTBEHHLIX uKces B OBM,
IIpencrasienue
- MOHSTHUSI MaHTHUCCBHl U
nosviuieHH | THPoOpMaIun B
. MOPSIIKA YHCIIA.
bl KOMITIBIOTEPE.
Komnerorepnas Ymemn:
apuQmeTHKa.

- pacKiIapIBaTh YUCIO B
paspsaHol cetke OBM,

- IIPOBOJIUTH
apudMeTHuecKue IeHCTBUS C
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OCJabIMHM MW BCIICCTBCHHBIMU

YHCIIAMHU.
1.3.1. Pemenvie | 3y0mep:
3a1a4 c
HCIIONB30BAHIEM - BU/J rpaduka THHEHHON
YHCIIOBBIX ¢byHKIHY, yCIIOBUE
byukmuit  w mx | (APAUIETBHOCTH MPSIMBIX,
rpaduKOB. 3aJJaHHBIX YpaBHEHUSMH,
(hopMyITBI TIJTOILA N
138. TpPEeyroJbHUKa u
I'papuueckue
nOGBILUCHIL pad napajuieaorpamMma.
. METOJIbl  pELIEHUs 10
bl N .
ypaBHEHUH u | Ymemo.
HEPaBEHCTB. _ HAXOJHTE Ha
233 Penrenne | KOOPAMHATHOM TUIOCKOCTH
3a1a4 Ha | ©0MAcTh pelIeHMs CHCTEMBI
M3MEpEHHS Ha | JMHEHHBIX ypaBHEHHH,
IIJIOCKOCTH, - OIIPpCACIATD
BBIUKCIIEHUA [inH | KOOPJINHATHI TOYKH
u Hﬂomaﬂeﬁ. MEPpCCCUCHUA MTPAMBIX.
3HaTh:
— 0COOCHHOCTH pabOTHI
KoJ1e0aTeIbHOT0 KOHTYpAa,
— napaMeTpsl
PCaKTUBHBIX JJICMEHTOB
AIEKTPUYECKOM LETIH,
- CBOOOHBIE
AIIEKTPOMArHUTHBIC
KonebaHuss B  UACATHLHOM
NOBbIUUEHH KoJIe0aTeIbHOM KOHTYpe
. Oduznka ype, 8
bl dbopmyna TomcoHa,

- BBIHYK/ICHHbIE
AIIEKTPOMArHUTHBIE
Kose0aHusl, pe30HaHC,

VYMmers:

— HAXOJUTh
PE30HAHCHYIO 4acTOTy
KOJIe0aTeIbHOTO KOHTYPA,

— HaXOOUTh IapaMETpPhI
9JICKTPOHHBIX 3JICMCHTOB II0
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10.

NOBbIUEHH
bl

duzuka
4.
DJIeKTpOAMHAMHUKA

5. Komnebauusgs u
BOJIHBI.

napamerpam ux
KOHCTPYKIIUH.

3HaTh:

— 0COOEHHOCTH

MPOTEKAHUS T[OCTOSIHHOTO |
MePEMEHHOTO TOKa o
3JIEMEHTaM ANEKTPUIECKOM
LICTIH,

— II0CICOOBATCIIBHOC U
napajajiCJbHOC COCIUMHCHUC
DJICMCHTOB LICIIH,

- UHYKTUBHOCTD,
sBieHre camounaykuuu. IJC
CaMOWHTyKITUH,

- TEXHUYCCKHE
YCTPOKCTBA, reHeparop
HEPEMEHHOTO TOKA,
HHAYKIIMOHHAA I1€4b,
TpanchopMaTop, COICHOU]I.

YMeTs:

— OIIpEeIATh
COINPOTHUBIICHNE
napajyuieaIbHOTO u
MOCJI€0BATEIBHOTO
COEIMHEHUS 3JIEMEHTOB
ANEKTPUYECKOM 1enH

Cymma 6a/10B:

60
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Ilpunoscenue 2

JIeMOHCTPAIMOHHBIA BAPUAHT KOHKYPCHBIX 32IaHUI TEOPETUYECKOI0 ITANA
Konkypca

IIpumep cocTaBa 3a1aHus TeopeTHUeckoro Tana Konkypca.
3ananme 1. (MudopmaTuka)

VYuénble, paboTarole Ha JyHHOW CTaHIMH, OOMEHMBAIOTCS MEXIy COOOM
TEKCTOBBIMH COOOIIECHUSAMU. [T OTOMHUTENHHOW 3alUThl TepeAaBacMbIX JaHHBIX
y4E€HBIC JOTOBOPUIITUCH UCIIOJIB30BaTh MoaudumrpoBannbii mmdp Llesaps. B atom mmdpe
B KauecTBE KIII0Ya HCIOJIb3YETCS HEKOTOPOE JOMOJHUTEIbHOE CIIOBO. s mmdpoBaHus
TeKcTa Kaxaas OyKBa MCXOAHOIO COOOIIEHHUS 3aMEHsAETCs Ha OyKBY, KOJ KOTOPOU paBeH
CyMMe€: HOMepa KOAUpPYyeMOi OYKBbI U HOMEpa COOTBETCTBYIOLIEH OyKBbI KIIIOUA.

Hywmepamuss OykB andaButa mnpenctaBieHa Ha pucyHke. I[IpoOenbl u  3HaKM
[IPENUHAHUSA HE YYWUTHIBAIUCH. ECIM NpH CIOKEHWH HOMEPOB IOJYy4YaJOCh YHCIIO,
IpeBbILIAIOIIEEe MAaKCUMaJIbHBIA HOMEp CUMBOJIA B ajidasuTe (B AaHHOM mmudpe 310 33), T0
13 IOJIYYEHHOTO YKCJIA BBIYUTAICS MAKCUMAJIbHBIM HOMED.

TABJIMLIA TTPSIMOT'O CUETA PYCCKOI'O SI3bIKA (AJIGABUTA)

A];??JSIEE}K:%I/II/IL{HMHOH

14 15 16 17

PCTY®XUUIIIIBBILEDIOS

18 19 20 21 22 24 27 28 29 31 32

Ucxoxuoe coobmenne: MbIEJEMBMOPEJJOXIEN
Honyuennoe coobmenne: XIOKMUHKPOITUEUYNITHO

[Ipy mmdppoBaHuM y4yeHBIM HOMyCTHJI OAHY OMMOKY (oAaHa OykBa Oblia OJIMH pa3
3amudpoBana HempaBwibHO). OmpenenuTe, Kakoe CIOBO SABISUIOCH KiatodoMm. OTBer
BBOJIMTH 3arjaBHBIMH OyKBaMu 03 IpoOeIoB.

OtBet: 3BE3]IA.

3ananue 2. (MudopmaTuka)

Kocmuueckast myHHasi CTaHIUS MTOJTy4YaeT KOMaH/IbI 110 YE€ThIPEM KaHallaM CBsi3u: X1,
X2, X3, X4. Ha ocHoBe 3Tux komaHna oHa BbIpabareiBaeT curHan (Y1, Y2, Y3) mnsa
ynpaBieHuss JiyHoxoaoM. Jlormka o00paOOTKM KOMaHJ W3BECTHA M MPEACTaBJICHA
CIEAYIOIIUMU JJIOTUYECKUMU YPABHCHUSIMU:
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Y1 =~(~(X1A=X2)—>(X3AX4A—X1));

Y2 = “X1AX2AX3AX4V~(XIAX2——X3AX4);
Y3 = (X1V—X2)—(X3AX4AX2).

Onpenenute, Npy KakUX 3HAYCHUSX BXOAHBIX cUrHaiioB X1, X2, X3, X4, cnyTHUK
NOJy4YuT ynpapistomuii curaan 111. [Ipu BBoje oTBeTa nepeynucanuTe MoApsa 3HaUCHUS Ha
Ka)XJIOM 13 BX0JI0B (0€3 3aIsThIX U IPoOEIIoB).

OtBer: 0111.

3aganue 3. (MaTemaTuka)

3
. 1
HaI/II[I/ITC 3HAYCHUC  BBIPAKCHUA (1 - , Irme¢ X — KOPEHb YpaBHCHUIA
X

3x® +3x? —3x+1=0.

OTtsBer: 4.
Pemenne:

[lepenuiuem ypaBHEHHE CIEAYIOLIMM 00pa3oM:

4x° — x> +3x* —3x+1=0; 4x° —(x—l)3 =0; 4x° =(x—1)3.
3 3 3
{2
Orcroma X X X :

3ananme 4. (MaremaTuka)

CooOmienne, mepenaBaeMoe MO KaHally CBSI3U, Pa30UTO HA MAKeThl M 3aKOJAUPOBAHO
nenbiM yuciom 222 <N < 250. 11 KOHTpOJIs [IETOCTHOCTH MaKeTa Pa3HBIMH arOpUTMaMHU
MOJTy4Y€Hbl KOHTPOJIbHBIE CYMMBI 2 U 1, SIBISIOLIMECS OCcTaTKaMH OT JieieHus yuciaa N Ha
yrcaa 3 u 5 coorBerctBenHo (N =2 (mod 3), N=1 (mod 5)).

Haiinnre 3nayenue uncia N.
OtBer: 236.
Pemenue:

Iepsoiii ciocod. ITo yenosuro 3amaun N =3k+2 u N=5p+1, k,peZ
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JI71st pelenys 3a1a4u HalI0 PELINTH CHCTEMY B IEJBIX YUcaax oTHocuTensHo K, p, N :

N =3k +2,

N=5p+1,

222 < N < 250.
W3 nepBbIX 1BYX ypaBHEHHU CUCTEMBI CIEAYET, YTO
3k+2=5p+1=5p-3k=1 (*).

VpaBHeHHe UMeeT OECKOHEYHO MHOTO PEIICHHH, KOTOphIe MOXHO HAWTH, M0100paB
CHauana oJHo Jitoboe pemenue K,, p, . Hanpumep, p, =2,k, =3.

Torma umeem ToxaectBo 5P, — 3K, =1 (**). Berauras us (*) ToxmectBo (**),

MOJTyYUM

5(p—py)—3(k—ky)=0=5(p—p,)=3(k—k,)= p—p, =3tk -k, =5t,teZ.

Bce pemienunst JaHHOTO ypaBHEHHSI MOKHO 3aIACaTh B BUJIE
p=p,+3t=2+3t,k=k, +5t=3+5t,teZ.

Torna 1ist HICXOAHON CUCTEMBI TIOTYYHM

N =3k+2=3(3+5t)+2=15¢+11,
N=5p+1=5(2+3t)+1=15t+11,,teZ.
222 < N < 250.

[Tepenuiiem ABOWHOE HEPABEHCTBO B CHCTEME, MOJCTaBUB BhIpakeHne N depes L
222 < 15t +11 <250, 211 < 15t < 239, oTkyna ciaeayeT eIUHCTBEHHOE IIeJI0e PeIlieHre
t =15. CnenoBarenbno, N = 236.

Bropoii cnoco6. [lo ycnosuto, uucio N mnpu nemeHun Ha S5 gaeT octatok 1.
B unrtepBaiie 222 <N <250 takux yucen Bcero msath: 226, 231, 236, 241, 246. Ilpu nenenuun
Ha 3 ux octatku 1, 0, 2, 1, 0 (3T0O MOKHO MPOBEPUTH HEMOCPEACTBEHHO WUJIM, HE BBITIOIHSIS

JICJICHHS], HAUTH OCTAaTOK OT JIEJICHUSI CyMMBI (P Kaxkaoro yucia Ha 3). Takum obpazom,
N =236.

3aganme 5. (Pu3nKa)

OnTrYecKkHii KBAHTOBBIM TeHepaTop (J1a3ep) MOXKET FEHEPUPOBATH JIEKTPOMATHUTHOE
u3ydeHne Ha wyactorax f; = 473,083 Tly , f, =260,35Tl'y , f; = 88,46 Tl .
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JIyu Ha BBIXO/IE€ MMEET KpacHbI nBeT. Onpenenute SHEPTUI0 POTOHA TAKOTO U3ITyUCHHUS.
MomunocTs u3nyuenus iazepa 30 Bt, remnepatypa okpysxkatomieit cpenst 297 K, ckopocTtb
cBeTa B cBOOOIHOM mpocTtpanctse 3-108 m/c, nocrosunas [Tnanka

h = 6,626 -1073* JIx - c. OTBET OKPYIJIMTE 10 COTHIX.

PemeHue: 1Mo COOTHOIICHHWIO JUIMHBI BOJHBI A, CKOPOCTH CBETa B CBOOOIHOM
MPOCTPAHCTBE € U LUKIMYECKOW 4YacTOThl Kosebanuil [ (¢ = A - f) ompexnensieMm IIHHY

c
BOJIHBI U3JTYUCHUA A= ]—c:

mornagacT TOJbBKO AJINHA BOJIHBI /11, KOTOpasa COOTBECTCTBYCT KPACHOMY LIBCTY HU3JIYUCHUA.

ITo hopmyne I[1nanka HaxoauM SHEPruto0 GoTOHA:

E,=h-f, =6626-107%*-473,083- 1012 = 3,1346-10"1° ~ 3,13 -
10710 (Ix).

3axanme 6. (Pu3nKa)

KocMoHaBT B 3KMIIMPOBKE, 0011el Maccoil 95 Kr okazaincs BHE KopaOist U 0e3 CBA3M.
YT0oOBI K HEMY BEPHYTHCS, PUILIIIOCH OTOPOCUTD anmnapar J1jsl HAyYHbIX U3MEPEHHUI Maccoi
5 KI' B IPOTUBOIIOJI0KHOM HAIIPaBJICHUHU 110 OTHOIIEHUIO K Kopabito. C Kakoi CKOPOCThIO
U, yJleTal IpeIMeT, €CIM KOCMOHABT HANpaBWICA K CBOEM KOMAHJIE CO CKOPOCTBIO
U, = 2,2 M/c? CuntaTh ABMKEHUE KOCMOHABTA U MPEAMETA MPSIMOJIMHEHHBIM.

Pemenne: corjacHO 3aKOHY COXPAaHEHMS KOJIMYECTBA ABMIKEHHUM, WX HUMITYJIbCHI
PaBHBI, TO €CTh:

90-2,2

My * Uy = M, * Uy, OTCIOJIA Uy = = 39,6 M/c.

3ananme 7. (MudopmaTuka)

MUKPOKOHTPOJIJIEP MOJEIU JyHOXOJa pPaboTaeT C JIBOMYHBIMHU BEIIECTBEHHBIMHU
YUCJIaMU, TPEJCTABICHHBIMU B HOPMAaJIM30BaHHOM BHJI€ B UeThIpexOaliToBOM (opmare.
[Tox HOpManM30BaHHOM (POPMOM BEIIICCTBEHHOT'O JBOMYHOTO YHCIIA IOHUMAEM:

X=sM2"

rae:. S — 3HaK 4yucia,
M — 3Havammas yacte uncia, 1<M<2,
N — IIOKa3areib CTEHNEHU.
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32 Outa, OTBOAMMBIC HA XpaHEHHE YMCIIA, PA3ACAIOTCA Ha TPU 30HBL: ISl XpaHEHUs
3HAKa, MOKa3aTeNsl CTEIIEHH U MAHTHCCHI (Ha PUCYHKE BBIJECIECHBI pa3HbIM IBETOM). OuH
OUT OTBOAMTCA Ha XpaHEeHHE HH(POPMALIUY O 3HaKe yucia. [[js 3anucu mokasaTens CTerneHu
OTBOJUTCA BoceMb Out. [IpuuéM mokaszarenb CTENEHW N 3aMUChIBAETCS CO CHABUTOM:
N=n+12719. Ha xpanenue npo6HO# yact M (T.e. MAaHTHCCHI) OTBOAUTCS 23 OuTa (1enas
yacTh M Bcerna paBHa | v B maMsITH HE XpaHUTCH ).

31 30 23 22 0

ey
/ ~ — I
3HAK N
(mokazaTe/b CTENEHH N

CO CABHTOM)
N=n+127

MaHTHCCa
(ApoOHas yacTe M)
nesnas 4acTb M Bcersja paBHa 1 H He XpaHHTCA

Ha BX0J MUKpPOKOHTpOJUIEpa MOCTYHWIN JiBa YKciia. MUKPOKOHTPOJIIEP BBIMOIHUII
UX CIIO)KEHHE M COXpPaHWJ pe3yjbTaT B MaMsATH. B necsITMUHOM BUAE 3TH JBa 4YKCIIA
3anmuChIBAIOTCA Kak: 1.2510 m 2.2510. Omnpenenute, Kak pe3yiabTaT BbIYUCICHUN JOHKEH
BBITJISZIETh B MAMSATH MUKpPOKOHTposuiepa. llpu BBoJe oTBeTa 3HaueHHs OUTOB BHYTPHU
KaKIOW 30HBI BBOJATCS mnojapsa (0e3 mpoOesoB M pasleiuTeneil), a MexIy 30HaMH
cTaBuUTCA mpoOen (oauH TpoOed CTaBUTCS MEXAy OWUTOM 3HaKa W CTapliuM OUTOM
noKasaresisl CTENeHH, BTOPOW MpoOen — Mexay MIaaIuM OUTOM IOKa3aTels CTENEHU
U CTapIIuM OUTOM MaHTHCCHI), MJIAJIIINE OUTHI B 3aIIUCH PACTIOIATAIOTCS MIPaBEe CTAPIINX
(kak Ha pucyHke BbilIe). B ciayyae HEOOXOOUMOCTH OKPYTJIIEHUE MPOBOJUTH YCEUEHUEM
(oTOpacbiBaHMEM MIIAIIINX PA3PsAI0B) MAHTHUCCHI.

[Tpumep dopmara BBoaa orBeta: 0 00111111 00000000000000000010010.
Orger: 0 10000000 11000000000000000000000.

3ananue 8. (MaTemaTuka)

McKyccTBeHHBIM  CIyTHHK — BeIeT HAOMIOJAEeHHE 3a OOBEKTOM,  3a/JlaHHBIM
HAa KOOPAMHATHOM TIJIOCKOCTH HEpaBeHCTBOM |5x + 4y — 38| + |5x — 4y — 22| < 40.
30Ha 0030pa Kamep, YCTAaHOBJICHHBIX HA CITyTHUKE, OMHCHIBACTCS YCIOBUEM Y + 2x — 15
< 0. Kakas wacte momaanm oObekTa mgoctymHa st HaOmoneHusa? OTBET BBIPA3HUTE

B MIPOLICHTAX, OKPYIJICHHBIX JI0 L[EJI0r0 YUCIa.

OTtBert: 56.



MHTENNEKTYA/TbHbIW
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Pemenmne:

PaCKpBIBaSI MOOYJIN B HCPABCHCTBC, IOJIy4acM

5x +4y — 38+ 5x —4y — 22 < 40, x < 10,
—5x —4y + 38 —5x + 4y + 22 <€ 40, x> 2,
Sx +4y —38—5x + 4y +22<40, ™M) y<7,
—5x —4y + 38 + 5x — 4y — 22 < 40, y> —3.

Taxum oOpa3om, HaOIIOIaEMbIl OOBEKT SBJIACTCS MPSIMOYTOJIBHUKOM C BEPIIMHAMHU
K(2,-3), L(2,7), M(10,7), N(10,—3) (cm. pucyHok). Ilnomanas mpsMoyroiabHUKa
KLMN cocrasnsier S = KL - KN = 10 - 8 = 80.

Ycaosue y + 2x — 15 < 0 ompenenser momymiockocTh. [Ipsamas y + 2x — 15 =10
nepecekaer rpanulyy npsmoyronbHuka KLMN B toukax A u B. Haiinem KoopIuHATHI
touek A u B. IloacraBum x = 2 u x = 10 B ypaBHenue y + 2x — 15 = 0. [Homyunm y =
11 u y = —5 COOTBETCTBEHHO, HO OPAMHATHI TOYEK T'paHUIbI TpsAMoyroibHuka KLMN
YVAOBIIETBOPSIIOT HEpaBeHCTBY —3 < Yy < 7 , mnodromy mpsmas y+2x—15=0
He nepecekaeT otpe3ku KL u MN. Iloncrasnsas y = —3, nonydum X = 9, 4TO JAET TOUKY
nepeceuenus B(9, —3). Ilpu noacranoBke y = 7, nonydaem x = 4 u Touky A(4, 7). 3oHna,
JOCTyIHas NIl HaOMIOAEHUS, SBIAETCS NpsIMOyrojibHOM Tpaneuueil KLAB (BblaeneHa

Ha PUCYHKE).

yh
L M
7
10 R
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MHTENNEKTYANbHbIN
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Haiinem momans tpaneunu KLAB:

SkiaB =§KL-(LA+KB) =§-10-(2+7) = 45,
I/ITaK, JJIA Ha6J'II-0I[CHI/IH AOCTYIIHA YacCThb ILIOIIAANW, BbBIpAXKAaromiasacCia B IIPOHCHTAX
4 225

o gopmyiie SK%- 100% = 8—3- 100% = T% = 56,25% =~ 56%.

3ananue 9. (Pu3uka)

KonebaTenbHblii KOHTYp COAEPKHUT KATYIIKYy MHIYKTUBHOCTH WHAYKTHBHOCTBIO 2
MK[ H 1 kKoHIeHcaTop eMKOCThIO 2 HD. KoHTyp nmepeHacTponsiv o pe30HAHCHOM 4acTOTe
3a CYET W3MEHEHUsI EMKOCTH IUIOCKOro KOHJEHcaropa 10 3HadeHus 2,8 MI'n. M3BecTHo,
4TO B KOHJEHCATOPE M3MEHUIIN PAcCTOsHUE MEeXy oOkiankamu. Haiinure cooTHOIIEHNE
HOBOTO PAcCCTOSIHUS MEXIy OOKJIaJKaMH KOHJAEHcaTopa K mpexHemy. CuMTarh MnoTepu
B KOHTYpPE 3a IEPUOJ HUYTOXKHO MaJbIMU. Pe3yibTar OKpyIJINTh 10 AECATHIX.

Pemenne: cormacHo ¢opmyne TomcoHa, Kpyropas dacTora Ijisi pe3oHanca W =
1
2nf = 7%

OTcro1a MOYKHO ONPENETUTh eMKOCTh KOHICHCATOpa MEePECTPOSHHOT0 KOHTypa C =
1

am2f2L’
1 1

C = =
4n2f2L 43,142 - (2,8- 106)2 -2-1076
EMKOCTh TJIOCKOTO KOHIEHCATOpa OIPEACNSETCS 1O (bopMyﬂe C= zoos ZOS

=1,61709-107° (®) = 1,6 (D)

, roe d —
paccTosiHUe MEXay oOkmagkamu. ClieoBaTeIbHO, COOTHOIICHHE PACCTOSHUN OyaeT

. . . d C 2
00paTHO COOTHOIICHHIO MTPEKHEH U HOBOW €MKOCTEel Z2=d=—"=12
d, C, 161709

3amgaua 10. (Pusmnka)

N3 npososioku mimHou 100 M, nuameTpoM 5 MM, CONPOTUBIEHHE KOTOpoH 5 Owm,
M3rOTOBUJIM KaTyIIKy MHIYKTUBHOCTU JIMHOM 50 cMm. Uepes3 Hee mpOTEKaeT MOCTOSHHBIN
Tok 10 MA. IlapamienbHO 3TOM KaTylIKe WHAYKTUBHOCTH TIOAKIIOYEH PE3UCTOP
conpotuieHueM 10 Om. Halitu conportuBiieHrne nosyuuBuieiics uenu. OTBET OKpyIJInTe
10 COTBIX.

Peumrenue: HECMOTpS Ha TO, YTO MOJIYUHJICS PEAKTUBHBIA DJIEMEHT, TOK SIBIISECTCS
MTOCTOSTHHBIM, CJIEIOBATEIILHO, PEAKTUBHAS YaCTh CONMPOTUBIICHUS Z; = j'w'L OyaeT paBHa
0. OcTaeTcs TONBKO COMPOTUBJIEHUE MMPOBOAA, U3 KOTOPOTO CEeIaHa KaTyIlIKa.



MHTENNEKTYAJIbHbIN

METATTOJTNC

HpI/I HapaJ'IJIeJ'IBHOM COCIMHCHHNH 3JICMCHTOB LICIIN UX HpOBO,Z[I/IMOCTI/I CKJIaAbIBAKOTCA,
CJI€O0BATCIIbHO, IPOBOAMMOCTD paCCMaTpuBacMoOro y4aCcTtka ucmnu 6y)_‘[eT
1 1 1
G=-+—==
R T

=+ E 0,21 Cm. Torma conpoTHBICHHE LENU Ry = 1 47619 =
. 10 5 G
4,76 OM.



