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[lpoToTnnoB 3agaHmu B12 - 25

[ilpoBepAaemMblie TpeboBaHMA (YMEHNA)

YMeTb CTpOUTH M UCCIEN0BATh MPOCTEUIIIHE
MaTeMaThYeCKHe MOJIeIn



YMeHunda no KT

MopgenpoBaTh peajIbHbIE CUTYallNH HA SI3bIKE
anreOpbl, COCTABJISITh YPaBHEHHUS U HEPABEHCTBA
10 YCJIOBUIO 3a/1a4M; UCCJIEIOBATh IIOCTPOEHHEBIE
MOJEJIN C MCII0JIb30BAaHHEM allllapaTa ajareopbl



CopepxaHue 3agaHma B12 no KOC

YpaBHeHUA U HepaBeHcTBa. 2.1.8 [Ipocreiinive cucTeMbl ypaBHEHUM C IByMsI
HEN3BeCTHBIMHU 2.1.9 OCHOBHbIE IIPUEMBI PEIIEHUs CUCTEM YPaBHEHUU: MO/ICTAHOBKA,
asirebpanyveckoe CJI0KeHNE, BBeJIEHNE HOBBIX IEPEMEHHBIX 2.1.10 Vcrosib30BaHue
CBOUCTB U rpadmKoB GYHKIIUHN IPU peIleHu YpaBHEHUH 2.1.11 I3o6pakeHne Ha
KOOPJAUHATHOM IJIOCKOCTA MHOKECTBA PellleHN YPaBHEHUH ¢ ABYMSA epEMEHHBIMU
U uX cucTteM 2.1.12 [IpuMeHeHne MaTeMaTUUEeCKUX METOAO0B JJIs1 pENleHUs
CoJieprKaTeIbHBIX 3a/1a4 U3 PA3JIUUHBIX 00JIacTEN HAyKH U IIPAKTUKMU.

W HTepripeTanusa pe3yabTaTa, yueT peajibHbIX OrpaHnueHui 2.2.6 Cucremsbl
HEPABEHCTB C OJJHOU MMEPpEMEHHOU 2.2.7 PABHOCUIIbHOCTh HEPABEHCTB, CUCTEM
HepaBeHCTB 2.2.8 Vcrosb30BaHue CBOUCTB U IpadUKOB GYHKIIMU IPU PellleHU N
HepaBEeHCTB 2.2.9 MeTo/ UHTEPBAJIOB 2.2.10 M306pakeHne Ha KOOP/IMHATHOM
IUIOCKOCTH MHO>K€ECTBA PEIlleHUH HEPABEHCTB € IBYMSA EPEMEHHBIMH U UX CUCTEM



[laMATKa YYEHUKY

3agaHne B12 - TekcToBasi 3agada Ha ABUXeHune unu pabory.
YTOObI BbINOMHUTL 3TO 3agaHNE, YY4EHUK OOIMKEH COCTaBUTb
N PELUNTb ypaBHEHWE MO YCNOBUIO, NPaBUNbHO
NHTEPNPETUPOBATb NOMYYEHHbIN pe3ynbTarT.




[MpoToTHn 3agaHnA B12 (Ne 26578)

- VI3 A B B ojHOBpEeMEHHO BbleXaJIU JiBa aBTOMOOMINcCTa. [IepBhIit
IIpoexasi ¢ IIOCTOSSHHOM CKOPOCTBhIO BeCh IIyTh. BTOpOil mpoexait
IIEPBYIO MOJIOBUHY IIyTHU CO CKOPOCTBIO 24 KM/4, a BTOPYIO IIOJIOBUHY
IIyTH — CO CKOPOCTHIO, HA 16 KM/4 OOJIbIIIEN CKOPOCTH IIEPBOTO, B
pesyJsibTaTe uero NpubnlI B B 0ITHOBpEMEHHO C IIEPBHIM
aBToMoOurcToM. Haliimte ckopocTh IIePBOr0 aBTOMOOMJIHCTA.
OTBeT J1aliTe B KM /4.

M ITyTh 3a €IMHUILY, 0003HAUNM 32 X KM/4d—
Th IIEPBOT0 aBTOMOOMINCTA. Toraa cCKopocTh
poro — (x+16) km/4. CocTaBUM ypaBHEHHE:
1/x=0,5/24+0,5/(x+16)
KopHAMH KBaJ[paTHOTO ypaBHEHUS

x*-8x-768=0 ABJIAIOTCA UKNCIa-24 U 32.
KopeHb -24 He y/I0BJIETBOPSAET YCIOBUIO 3aJauH
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3aJaHuA 419 CAMOCTOATE/IbHOIO peLLEHMUS

1) 3 A B B ogHOBpeMeHHO Bblexanun asa aBTomobunucta. [epsbin npoexarn ¢
NOCTOSAHHOW CKOPOCTbLIO BECH MYTb. BTOpOM npoexan nepsyto MOSIOBUHY NyTH
CO CKOPOCTbIO 42 KM/Y, @ BTOPYHO NOMOBUHY NYTU — CO CKOPOCTLIO, Ha 28 KMm/Y
BonbLUen CKOPOCTN NEPBOro, B pesysnkrate vyero npmbsin B B ogHOBpeMeHHO ¢
nepBbIM aBTOMOGUNMCTOM. Hangute ckopocTb NepBOro aBToModbunmcTa.
OTBeT ganTe B KM/M.

2) 3 A B B ogHOBpeMeHHO Bblexanu aea aBTomobunucta. epsbin npoexarn ¢
NOCTOSAHHOW CKOPOCTbLIO BECH MYTb. BTOpOM npoexan nepsyto MOSIOBUHY MyTH
CO CKOPOCTbIO 27 KM/Y, @ BTOPYHO NOMOBUHY NYTU — CO CKOPOCTLIO, Ha 18 KMm/Y
BonbLUen CKOPOCTM NEPBOro, B pesysnrate vyero npmbsin B B ogHOBpeMeHHO ¢
nepBbIM aBTOMOGUNMCTOM. Hangute ckopocTb NepBOro aBToMobunmcTa.
OTBeT ganTe B KM/M.

IIpoBepka



[MpoTtoTnn 3agaHmA B12 (Ne26581)

BeJsiocumneucT BblexaJl ¢ TOCTOSIHHOM CKOPOCTHIO U3 ropojia A B ropoy B,
paccTossHUE MeKIy KOTOPBIMH PaBHO 70 kM. Ha ciieayromuii IeHb OH
OTIpaBuJica 0OpaTHO B A CO CKOPOCTBIO HA 3 KM/4 OoJibIlle mpeskHel. [1o gopore
OH cJieJiajl OCTAaHOBKY Ha 3 4yaca. B pe3ysibTaTe BEJIOCUIIEAUCT 3aTPAaTUII Ha
oOpaTHBIU ITyTh CTOJILKO K€ BpeMeHHU, CKOJIbKO Ha ITyTh u3 A B B. Haligute
CKOPOCTbh Bejioculiezicra Ha mytu u3 B B A. OTBert s1aviTe B KM/ 4.

3a X KM/4 — CKOPOCTb Bejiocunesircra u3 A B B.,
CKOPOCTh Ha 0OpaTHOM ITyTH COCTABJIAET (X+3) KM/4
CocraBuM ypaBHEHUE:
70/x=70/(x+3)+3
KopHsaMM KBaipaTHOTO ypaBHEHU:

X-X+3X+70=0 SIBJIAIOTCS YHCJIA:
-10 U 7. 7+3=10
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3aJaHuA 419 CAMOCTOATE/IbHOIO peLLEHMUS

1) BenocunegucT Bblexarsn ¢ NOCTOSAHHOW CKOPOCTLIO 13 ropoaa A B ropog B,
paccTosAHMEe MexXay KoTopbiMu paBHO 154 kM. Ha cnegyrowwmin geHb oH
oTnpaBurca obpaTtHO B A CO CKOPOCTbIO Ha 3 KM/4 BonbLue npexHen. o gopore
OH cienas OCTaHOBKY Ha 3 4Yaca. B pesynbrate Benocuneguct 3aTtpatun Ha
obpaTHbIN NYTb CTOMNBLKO XXe BPEMEHU, CKOSIbKO Ha nyTb U3 A B B. Hangute
CKOpPOCTb Benocuneamncta Ha nytu n3 B B A. OTeeT gante B KM/u.

2) BernocunegucT Bblexan € NOCTOAHHOW CKOPOCTLIO 13 ropoaa A B ropog B,
paccTosiHMe MexXay KOTopbiMu paBHO 77 KM. Ha criegyrolimnm geHb OH
oTnpaBuca obpaTtHoO B A CO CKOPOCTbIO Ha 4 kKm/4 BonbLue npexHen. [No gopore
OH caenan ocTaHOBKY Ha 4 yaca. B pesynbsrate BeniocunegucT 3aTpaTtus Ha
oOpaTHbIN NYyTb CTONLKO X BPEMEHU, CKONbLKO Ha nyTb n3 A B B. Hanaunte
CKOpPOCTb Benocuneamncta Ha nyt1 n3 B B A. OTeeT gante B KM/u.

OtBerT: 1
IIpoBepka




[MpoToTnn 3agaHnA B12 (Ne 26587)

- PewunTte 3agayy

MoTtopHad JioZKa B 10:00 BbIILJIa U3 IIYHKTA A B
IIyHKT B, pacnosio:xkeHHbI B 30 KM OT A. IIpoObIiB B
IIyHKTe B 2 yaca 30 MUHYT, JIOJKA OTIIPaBUJIaACh
Ha3aJ ¥ BepHYJach B IIYHKT A B 18:00. Omnpenenure
(B KM/‘I8.C§) COOCTBEHHYIO CKOPOCTh JIOAKH, €CJIU
N3BECTHO, YTO CKOPOCTh TEUEHU PEKH 1 KM/U.

3a X KM/4— COOCTBEHHYIO CKOPOCTb JIOJKHU.
— CKOPOCTh IIPOTUB TeUeHUsd; (x=1) KM/4 —
CTh 110 TeueHuto. CocTaBUM ypaBHEHUE:
30/(x+1)+30/(x-1)+2.5=8
Ero kopnu:

-1/11 m 11.
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3aJaHuA 419 CAMOCTOATE/IbHOIO peLLEHMUS

1) Bangapka B 10:00 Bbiwna U3 nyHkTa A B NyHKT B, pacnosnioXeHHbIN B 15 KM
oT A. IpobbiB B nyHKTe B 1 yac 20 muHyT, Gangapka otTnpaBunacb Hasaa v
BepHynachk B NyHKT A B 16:00. Onpegenute (B KM/4ac) COOCTBEHHYO CKOPOCTb
Gangapku, ecrim USBECTHO, YTO CKOPOCTb TEYEHUS PEKU 2 KM/M.

2) Ilogka B 9:00 BbIwsia 13 nyHkTa A B NyHKT B, pacrnonoxeHHobin B 15 km oT A.
[MpobbiB B NyHKTEe B 2 yaca, nogka otnpaBuriacb Hasag 1 BepHynach B MyHKT
A B 19:00. Onpegenute (B KM/4ac) cOBCTBEHHYKO CKOPOCTb JIO4KN, €CIn
N3BECTHO, YTO CKOPOCTb TeYeHUd pekn 1 Km/u.

IIpoBepka




[MpoToTnn 3agaHnA B12 (Ne 26597)

- PewnTe 3apavy

IlepBass Tpyba mpomyckaeT Ha 1 JIUTP BOJbBI B
MHHYTY MeHbIlle, yeM BTOpas. CKOJIBKO JINTPOB
BOJbl B MUHYTY IIPONycKaeT IiepBas Tpyda, eciiu
pe3epByap 00beMOM 110 JIMTPOB OHA 3aIlOJIHAET
Ha 1 MUHYTY J0Jibllle, YeM BTOpas Tpyda?

3a X JI/MUH — IPOU3BOAUTEILHOCTD IIEPBOU
MWH- IIPOU3BOAUTETLHOCTD BTOPO TPYOHI.

CocraBumMm cucremy:
, x=1+y,
x=110/y+1; 110/(1+y)=110/y+1;

+x-110=0, kopHu:-11 u 10.
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3aJaHuA 419 CAMOCTOATE/IbHOIO peLLEHMUS

1)MepBaga Tpyba nponyckaeT Ha 4 nUTpa BoAbl B MUHYTY MEHbLLE, YEM
BTOpad. CKOMbKO NUTPOB BOAbl B MUHYTY NPOMNYycKaeT nepBasi Tpyba,
ecnn pesepByap obbemMom 192 nuTpa OoHa 3anosfiHAET Ha 4 MUHYTbI
gonblue, Yem BTOpas Tpyda?

2)[NepBas Tpyba nponyckaeTt Ha 4 nUTpa BoAbl B MUHYTY MEHbLLE, YEM
BTOpad. CKOMbKO NUTPOB BOAbl B MUHYTY NPONYycKaeT nepBasi Tpyoa,
ecnn pesepByap ob6bemMom 165 NMTPOB OHA 3aMNOSHAET HA 4 MUHYTbI
gonblue, Yem BTOpas Tpyda?

IIpoBepka



[MpoToTnn 3agaHnA B12 (Ne 26592)

- PewnTe 3apavy

3aka3z Ha 110 JeTajied IIEPBBIM pPabOdYUil
BBIIIOJIHSIET Ha 1 4Yac ObpIcTpee, YeM BTOPOM.
CKOJIBKO JieTajiel B 4yac JejlaeT BToOpou pabouni,
ecJIM M3BECTHO, UTO MEPBLIM 3a 4vac JejaeT Ha 1
neTayb OoJiblIe?

/ 1M 3a X — IPOU3BOIUTEIBHOCTD 1 pabouero,
IIPOU3BOIUTEILHOCTh BTOPOTO paboUero.

CocraBumM cucremy:
Y, x=1+y,
0/x-1=110ly; 110/(1+y)-1=110/y;

+x-110=0, kopHu:-11 u 10.
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3aJaHuA 419 CAMOCTOATE/IbHOIO peLLEHMUS

1)3aka3s Ha 180 getanen nepsbi paboynit BeINOMHAET Ha 3 Yaca
bbicTpee, YeMm BTopon. CKOMbKO getanen B Yac genaet BTopon padbouunn,
eCcnn N3BECTHO, YTO NepBbIX 3a Yac AenaeTt Ha 3 getanu bonblue?

2)3akas Ha 182 petanu nepsbln pabovnn BeINONHAET Ha 1 4yac ObIcTpee,
yem BTopoun. CKONbKO geTanen B Yac genaet BTopon pabouunn, ecnum
N3BECTHO, YTO NepBbIX 3a Yac genaeTt Ha 1 getanb 6onbLie?

IIpoBepka



CnMCOK pEKOMEHAYEMOU IMTEPATYPLI M agpeca
CamToB B ceTU MHTEepHeT

CaMoe TI0JTHOE U3/IaHUE TUIIOBBIX BADUAHTOB peabHBIX 3a7aHuil EI': 2010: MaTemaTuka / aBT.-
coct. 1.P.Breiconkuii, JI.J[.I'ymun, I1.1.3axapoB u ap.; nox pexa. A.JI.Cemenona, 1.B.Amenko. —
M.:ACT:Actpenb, 2010. — 93, (3)c. — (PeaepasbHBINA HHCTUTYT I1€IaTOTHYECKUX U3MEPEHUT )

- MaremaTuKa: TeMaTHUEeCKOe IJIAHUPOBAHHE YPOKOB MOATOTOBKH K 3k3aMeHy / besomucras.B.
A. —M: V3naTenbCcTBO «JK3aMeH», 2007. — 478 (2) c. (Cepus «EI'D 2007. IToypouHoe
IUIAaHUPOBAHUE» )

- MareMmaTuka: caMmocTosATe/IbHas rmoaroropka k EI'9 / JIJI. Jlanmo, M.A. ITomoB. — 3-e u3z.,
nepepab. U gomosH. - M.: M3maTenbeTBO «JK3aMeH», 2009. — 381, (3) c. (Cepust «EI'D.
HHTEeHCUB»)

- Maremaruka. Pemenue 3amau rpynnsl B / F0.A.I'naszkos, 1.A.Bapmagsckuii, M.f. 'anamsuig. —
M.: M3aTerbeTBO «dK3aMeH», 2009. — 382 (2) c. (Cepus «EI'D. 100 6aioB»)

- Marematuka: TPeHUPOBOYHbBIE TEMAaTUUYECKUE 33/IaHNUS ITOBBIIIIEHHOU CJIOKHOCTU C OTBETAMU
711 TOATOTOBKU K EI'D 1 K ApyruM (popMam BBIIMYCKHOTO ¥ BCTYIIUTEIHHOTO SK3aMeHOB /cocT I
N.KoBanesa, T.1.by3ynuna, O.JI.be3pykoBa, FO.A. Po3ka. _ Boarorpaz: Yuurenn, 20089, - 494
C.

- IMabynwmun M.U. u np. Anrebpa u Hayasia aHaau3a: /[ugakTudyeckre MaTepyuaibl 1 10-11 K. — 3-
e uz3a. — M.: MHemo3uHa, 2000. — 251 C.: UJI.



Aapeca canToB B ceTM MIHTEpHeT

. — ®enepasibHBIN UHCTUTYT Nefarorndeckux nsmepenuit (PMIIN). OcobeHHO 0OpaTUTE
BHUMaHUe Ha pazzesn «OTKpoIThIN cerMmeHT ®BT3» — 310 cucrema jiyist moAroToBKH K EI' - B peskume
on-line. BBl MOKeTe OTBeUaTh Ha BOIIPOCHI OaHKa 3afanuii EI'D 1Mo pa3IMuYHBIM IIpeMETaM, a TaK Ke 110
BBIOpAHHOU TeMe.

. http://mathege.ru - . I'maBHas 3ay1aua
OTKpBITOro OaHka 3a7januii EI'D mo MareMaTHKe — /IaTh IIPe/ICTaBJIEHHUE O TOM, KaKue 3a7laHus OyayT
B BapHaHTaX EIMHOrO rocyiapcTBEHHOrO 9K3aMeHa IO MaTeMaTHUKe B 2010 TO/Ty, U IIOMOYb
BBIINIYCKHUKAM COPHEHTUPOBATHCS IIPH MOATOTOBKE K DK3aMeHY. 371eCh ’Ke MOKHO HANTH BCce MMPOOHbBIE
EI'D no maTemaTuke, KOTOpbIE Y2Ke TPOIILIH.

. - MaTeMaTHuKa: BUJIEOyPOKH, pelieHue 3aaa4 EI'D.

. - OUeHb yBJIeKaTesbHad U 5QPeKkTuBHaAA MOATOTOBKA K EI'D 110 MaTeMaTuke.
3aperucTpupymuTech v MOMbITAUTECH IIOMACTh B 30-KY JIydITuX!

. — OecIuraTHBIE MaTEPHUAJIBI JiJIA MOATOTOBKU K EI'D (1 He Tosbko k EI'D) mo mareMaTuke:
MHTEPAKTHUBHBIE TEMATUUECKHE TPEHAKEPHI, BO3MOKHOCTD 3aIIMCH Ha OecIIaTHBIE on-line Kypchl 1Mo
noaroroske k EI'D.

. — opunaIbHBIN UHQOPMAITMOHHBIN NOPTAJI €AUHOTO TOCYJapCTBEHHOTO SK3aMeHa.

o - MaTepUAaJIbI JIJIA MOATOTOBKY K EI'D 1o MaTemaTtuke (caiT
JlapuHa AnekcaHipa AJleKCaHpOBHYA).

. - cO00IIECTBO, OKA3bIBAIOIIEE IIOMOIIH B PEIIEHNHU 33/1a4 10 MaTeEMAaTHKE,
371eCh K€ MOKHO CKa4yaTh MHOTO II0JIE3HBIX KHHUT 110 MaTeMaTHUKe, B TOM YHCJIe JJIs MOATOTOBKH K EI'D.

. http://4ege.ru/ -



