3aTauyHnK

Jlanee pemum 3a1auu, MpeaAaoKeHHbBIE Ha caiite http://opengia.ru/subjects/mathematics-11/topics/2.

AHOHCHpOBaHO 5228 3a/1a4, HO MBI yXKe peniv Tonuk "Anredpa” u nmpenoxKeHHbie B HeM 4423 3anauu,
TaK 4TO HET MPUYHUH JUIsl TAHUKH.

JlelicTByeM 1O CTapoii cxeme — MPUMEPBI C HOMEepaMH, COJEPKAIUMK OYKBBI JIATHHCKOTO andaBuTa, OyaeMm
OTKJIa/IbIBaTh (MIOABEPIHEM TaKHE 3a7jaudl pACCMOTPEHHIO B KOHIIE); TE 3a/1a4l, KOTOPbIE OXOXKH IPYyTr Ha
Apyra U KOTOPbIX MHOIO, OyJieM pelaTh MoApoOHO.

JlxenaybaeB Dnyapna, 16 uromst 2014 rona.

***BHUMAHUE!! ! *%*

Pazymeercs, Most paboTa COIEPKUT OMMOKU B TIPEIOKCHHBIX PEIICHUSX. 3a/1a4a YATATENSI COCTOUT B TOM,
YTOOBI UX OTBHICKATh U PEUINTH MPABUIBHO Bee 3aaun. bes omubok ObUI10 OBl HE HHTEPECHO, a 3Hasl, YTO OHH
€CTb, BbI Oy/ieTe TIIaTeIbHee MPOBEPSATH CBOU PEIICHUS — CAMOCOBEPIICHCTBOBATHCS.

*#xCIIACUBO 3A BHUMAHMUE!!!*%*%*


http://opengia.ru/subjects/mathematics-11/topics/2

YpaBHEHUS U HEPABEHCTBA

Or navana crpanuusl http://opengia.ru/subjects/mathematics-11/topics/2?page=2 u 10 KOHIIA CTPaHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=27 nox nomepamu 10001, 10003, ..., 10513 (Bcero
257) crneayroT J0CTaTOYHO MPOCTHIE 3a/1a4l Ha HAXOXKICHHE X.

HewnspecTHas MNEPEMEHHAs HaXOANUTCSA B OAHO I[@f/iCTBI/IG IJI1 ITpUMEPOB B 1A

1 B HECKOJIbKO (He OoJiee Tpex ACHCTBUI) AJI MPUMEPOB BUAA

x+a bc —a
=c x= :
x+b 1-c
3amanue Nel10001
. 3 1
Haitagute kopeHb ypaBHEHUST — X = 22 .
Pemenue.

OcHoBHas TPYAHOCTD 3aKJIFOYACTCA B O6paH_IeHI/II/I C ,Z[p06${MI/I. He crnenia u BHUMATEIbHO IEpeBOJIUM HUX B
HCIIPAaBUJIBHBIC U ACJINM OJHY Ha JPYTYIO.

_22-2+1_< 3)_ 45-4_ 15.2 = —30
YT 4) - " 23" -
Ortser: —30.
3aganue Nel0145
Haiinure kopeHp ypaBHEHUS ;x = 4%.
Pemenue.
_42_5_4-7+2 7_30_6
A=t T T 5T s T
OrtBer: 6.
Baganune Nel0151
Halinure kopeHbs ypaBHEHUS x}:;g = —5.
Pemrenue.

Mo’HO 1efiCTBOBaTh MO-pPa3HOMY: IIEPEHECTU —5 BIIPABO, IPUBECTH CaraeMble K 001IeMy 3HaMEeHaTelto,
MOJTyYHUTh ypaBHEHUE BUIa Opo6b=(), CKa3aTh, YTO 3HAMEHATEIb B HOJIb HE 00paIlaeTcs U PELIUTh
ypaBHEHUE yucaumenv=0 WIA Cpa3y yMHOXXHUTb 00€ 4YacTHU paBEHCTBAa HAa 3HAMEHATENb, IEPEHECTU
cllaraémble C X B OJIHY CTOPOHY, IIPOCTO YUCIIa — B IPYTYIO, a 3aT€M MOJIEIUTh U HalTH X.

51 5xe mpocTO BOCHOB3YIOCH (hOPMYIIOH, YKa3aHHOM BBILLIE.

7+(=5)— (=119) —35+ 119
T N

Ortser: 14.
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3ananue Nel0513
Haiigute kKopeHb ypaBHEHHUS ’;_—_720 =5

Pemrenue.

_(=2)-5-(=70) 60 _
x = = =-—- =-15

Ortser: —15.

51 mo3Bodto cede pazoOparh TOIbKO 4 mpumepa u3 257, MOCKOIbKY OHU YEPTOBCKH JIETKHE.

Ecnu, ne mpuBenu [Tudarop, y KOro-To BOZHUKAIOT CIIOKHOCTH B PEIICHUU TaKUX 33/1a4, COBETYIO KaXK Il
JeHb 0e3 MOMOIIY TOCTOPOHHUX MPEIMETOB, B yM€ COCTaBIIATh U pelIaTh 0JA00HbBIE 3a]auH, ITYK Mo 125
Kaxaele 3-4 yaca.



Or xoHua crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=27 u 10 Havana CTpaHUIIbI
http://opengia.ru/subjects/mathematics-11/topics/2?page=32 mox Homepamu 106893, 106895, ..., 106981
(BCGFO 45) MNPCACTABJICHBI 3a/1a41 Ha MOCJICAOBATCIIbHBIC BEIYUCIICHN A, CBA3AHHBIC C ITPOLCHTAMMU. MaHuoro
oJOOHBIX 3a/1a4 PACCMOTPEHO B Tonuke "Anredpa’.

3amanue Nel06893
B 2008 rony B ropoackom kBapraie npoxkusaino 40000 yenosek. B 2009 rony, B pe3ynbrare CTpOUTENBCTBA
HOBBIX JIOMOB, YHCJIO )HUTeJel Bbipociio Ha 1%, a B 2010 rony — Ha 9% mno cpaBuHenuto ¢ 2009 romom.
CKOJIBKO Y€JIOBEK CTajlo MpokuBaTh B kBapTaiie B 2010 roay?
Pemenmue.
[TocnenoBarenbHO peniaem.
2009: 40000 + 40000 * 0,01 = 40400.
2010: 40400 + 40400 * 0,09 = 44036.
OrtseT: 44036.
3aganue Nel06981
B 2008 rony B ropoackom kBapraie npoxxkusaino 60000 yenosek. B 2009 rony, B pe3ynbrare CTpOUTENBCTBA
HOBBIX JIOMOB, YHMCJIO uUTeneil Bbipociao Ha 5%, a B 2010 rony — Ha 5% mno cpaBuenuto ¢ 2009 rogom.

CKOJIBKO Y€JI0BEK CTalIo MpokuBaTh B kBaptaie B 2010 romy?

Pemennue.
2009: 60000 + 60000 * 0,05 = 63000.
2010: 63000 + 63000 * 0,05 = 66150.
Ortset: 66150.

KOMMGHTapI/II/I H3JIWIIHU.
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Or xoHua crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=32 u 10 Havana CTpaHUIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=128 mox Homepamu 18287, 18289, ..., 18697;
18743, 18745, ..., 18829; 24281, 24283, ..., 25529; 2553, 2555, ..., 2633 (Bcero 916) npeacTaBicHbI paHee
BCTpEUYCHHBIE B pazjene "Anredpa" 3amaun. IT0 MPOCThIE MPUMEPHI C TAOIUIEH WM PUCYHKOM Ha TIPOCTHIE
BBIYHUCIICHUSA, OCHOBAHHBIC HA JIOTMKE ITIOCTABJIICHHOI'O BOIIpOCa.

Huxaknx pr,[[HOCTCfI, KpOM€ HEBHUMATCJIIBHOI'O IMIPOYTEHUSA 4aCTO I'POMO3AKOI'0 YCJIOBUA W HENIPABUIIBHOI'O
IIOHUMaHUs BOIIpoCa 31€Ch HET.

Ha sk3ameHne y Bac 0ueHb MHOTO BpeMeHU. YuTalTe yCIoOBUE 3a1a4l MHOTO pa3, IOKa HE MOUMETE BCIO CYTh
JAJbHEWILIETO PEMIEHU OT Hayajaa v J0 KOHLA.

Jlywwuii omowix — cmena dessmenbHOCmu.
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Or navana crpanuusl http://opengia.ru/subjects/mathematics-11/topics/2?page=128 u 10 cepeauHbI
crpanwmibl http://opengia.ru/subjects/mathematics-11/topics/2?page=129 o Homepamu 2635, 2637, ...
2657 (Bcero 12) cienytoT ypaBHEHUS C JIorapuMoM B Ba JICHUCTBUSI.

I[Ipemiaraercs HAWTH X B yPaBHEHUM BHUIA
log,(b+x)=c¢, x=a‘—bhb.

JJis pereHust J0CTaTOYHO BCIIOMHHUTH ONpe/ieNieHre toraprudma (I OCHOBHOE Jiorapu(Muueckoe
TOXIECCTBO)

alo8ab = p, a>0,a%*1,b>0.

3ananue Ne2635
Haiinute kopens ypaBuenust log,(4 —x) = 7.

Pemrenue.
x=—27—-4)=—-(128 —4) = —124.
Ortgert: —124.

3ananue Ne2657
Haiinure kopens ypaBHenust loge(3 — x) = 2.

Peruenue.
x=—(6°-3)=—-(36—-3) = —33.
Otser: —33.
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Ot cepenunbl ctpanuibl http://opengia.ru/subjects/mathematics-11/topics/2?page=129 u 1o koHa
crpanwmbl http://opengia.ru/subjects/mathematics-11/topics/2?page=131 o Homepamu 26578 — 26600
(Bcero 23) cienyroT 3a7a4u Ha COCTaBJICHUE YPaBHEHUM (MaTemMaTnuueckux mojenei). Ux yxxe BrmosiaHe
MOKHO OTHECTHU K TPYAHBIM 3ajadaM. I[a.neKo HEBECCIIBIM SBJISICTCA (baKT, 4YTO OUYCHb MHOI'MC HC MOI'yT
peuiaTb HOI[O6HI>IC 3aaa4Mi U3-3a HCYBEPCHHOCTU U HEOOBICHUMOT'O CcTpaxa.

YacTo pemaromuii OTHOCUTCA K MOJOOHBIM IIpUMepaMm ¢ peHeOpekeHrneM, cuuTas, 4To paboTa Haj 3agadeii
HE 3aliMeT MHOTO YCUJIUH, a OTBET JIS)KUT HAa IOBEPXHOCTHU. DTO 3a01yKI€HHE — K 33/1a4€ HY>KHO OTHECTHUCH
CO BCEH OTBETCTBEHHOCTHIO U BHUMAHUEM.

Samanue Ne26578

W3 nynkrta A B myHKT B onHOBpeMeHHO Bblexanu ABa aBTOMOOWiA. IlepBblii mpoexan ¢ MOCTOSHHOM
CKOpPOCTBIO BeCh IyTh. BTOpoil mpoexan mepByr0 MOJIOBHHY IYTH CO CKOPOCTbIO 24 KM/4, a BTOPYIO
MOJIOBUHY ITyTH — CO CKOPOCTBIO, Ha 16 KM/4 OoJIbIell CKOPOCTH MEPBOTO, B pE3yabTaTe 4ero mpuobLI B
nyHKT B ogHOBpeMeHHO ¢ nepBbIM aBTOMOOMIeM. Haiinute ckopocts neporo aBromoomiis. OTBeT naiiTe B
KM/4.

Pemenue.
Y 106HO 0003HAYNTH Yepe3 X HCKOMYIO CKOPOCTh IIEPBOTO aBTOMOOHJIS.

dopmyi 1S peleHue 3a/1a4 Ha JBUKEHHEe HEMHOTO M OHU COBEPIIEHHO MOHATHBL. Eciiu S — paccTosiHue
(yTh, MPOMIEHHBIH MyTh, TUCTAHIIUA), V — CKOPOCTb, I — Bpems, TO

S
s=v-t, v=-, t=
t

SHE

[TonbITaemcs 3anucarh 3HaUMMBbIe (Ppasbl yciaoBus B MaTeMatudeckoi popme. [Ipo nepBblit aBTOMOOHIIb BCE
JOJHKHO OBITH SICHO.

« S S
Bmopoii npoexan nepsyto nonosuny nymu co ckopocmoio 24 km/u — ty1 = 7 24 = s

...d BMOPYIO NOJIOBUHY NYMU — CO CKOPOCMbIO, HA 16 KM/4 Oonbuiell CKopocmu nepeozo —

S
2x+32°

N Y

t22= (x+16)=

...8 pe3yibmame ye20 npubwll 8 NyHkm B oonoepemenno ¢ nepsvim agmomodunem — tyq + try = ty.

Tenepb y Hac ecThb BCE, [JI TOTO YTOOBI 3aIMcaTh ypaBHEHNE BPEMEHU

S S S

8 x132

[Ipex e ueM uTo-1100 Aenath ¢ IPOOSIMH, MPOCTO HEOOXOIUMO U30aBUTHCS OT HEM3BECTHOM, HAXOIUTH
KOTOPYIO HaM HE HYXXHO M KOTOpasi HaM yke He noHaao0uTcs. [logenum o6e yacTu paBeHCTBA HA S.

1 1 1

8 x132

JlanbIie MOXHO AeMCTBOBATH MO-Pa3HOMY — THO0 YMHOXKHUTH 00€ YacTH paBEHCTBA HA OOIUI 3HaMeHATelNhb
JUTSI BCEX TpeX JApoOeit, MO0 BHITIOJIHUTH JICHCTBHE B JIECBOW YaCTH, a 3aTEM CeNaTh "'yMHOKEHHE KPECT Ha
kpecT". 5l BeIOMparo nepBblit ciocoO.

[TonsTHO, 4TO OOIIMI 3HAMEHATENb JJI BCEX YUaCTBYIOLIUX ApOOei BBITTIAIUT TaK
48 - (2x +32) - x.

YMHOXHM Ha HEro 00e 4acTH PaBCHCTBA
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(2x+32)-x+48-x =48-(2x + 32).
2x% + 32x + 48x = 96x + 48 - 32.
2x% —16x —48-32 = 0.
x2—8x—24-32=0.

MHe He XO04YeTcs peniath KBaJpaTHoe ypaBHEHHUE, S 3HAI0 TeopeMy Buera n ypaBHeHMe BBIIIE 3aIIHCaHO B
TakoM yo0HOM Buje, uTo 32 + (—24) = —(-8).

Otser: 32.

3amanue Ne26600

[TepBast TpyOa mporyckaeT Ha 5 JUTPOB BOJABI B MHUHYTY MEHbIIE, 4eM BTOpas. CKOIBKO JIUTPOB BOJBI B
MUHYTY MPOMYCKaeT BTopas TpyOa, eciu pesepByap oobemoMm 375 nauTpoB oHa 3amoyHseT Ha 10 MUHYT
ObICTpee, ueM nepBasi TpyOa 3anoHseT pesepByap oobemom 500 mutpo?

Perenue.

ITo cyrtu, ucnonb3yemblie GopMyJIbl U JIOTHKA a0COIIOTHO COBIAAAIOT C Mpeablayliei 3agaueit. Toabko
CKOPOCTBIO WU HPONYCKHOU CROCOOHOCHbIO B 3TOT Pa3 Mbl HA30BEM BEIMUYUHY, KOTOpasi OyleT U3MepAThCs
B JINTPAX B MUHYTY — JI/MHH, PaCCTOSIHUE €CTECTBEHHO 3aMEHUM Ha 00bEM BOJIbI B JINTPAX, 0003HAUUM
OykBOIl W. 3a x 0003HaYMM UCKOMYIO BEJIMYHHY.

Ilepsas mpyba nponyckaem Ha 5 1umMpo8 600bl 8 MUHYIY MeHblle, YeM emopas — V4 = X — 5.

...eciu pesepgyap obvemom 375 aumpos ona (emopas mpyba) 3anoansem na 10 munym 6vicmpee, uem
nepsas mpyoa 3anonusem pesepgyap oovemom 500 numpos — % +10 = ;:VTls’ rae W1=500, wp=375.

[Tonyyum ypaBHEHUE

VYragare x He noiay4aercs, OyJeM pemarb.

375 +10x _ 500
X T x—5

500x = 375x + 10x% — 5375 — 50x.

10x%? — 175x — 5 375.
2x% —35x — 375 = 0.
Tyt yke cuTyanus 6e3BbIXOIHAS, IPUAETCS PEIIATh YPaBHEHHE.
D =352+ 42375 = 4225 = 652

OueBHIHO, BHIOPATH HA/10 TOJIOKUTENBHBIN KOPEHB, IOCKOJIbKY YUYaCTBYIOIINE BETUYUHBI HE MOTYT OBIThH
OTPULIATEIbHBIMH.

_35+465_
X = 52 = .

OtBerT: 25.



S1 ocMmenmoch IMPEAIIO0JI0XKNUTE, YTO MEI B ,Z[aJII)HCI;'IIHCM CIIC BCTPECTHUM 3a1a4u Ha COCTABJICHUE ypaBHCHHfI.
Taxxe 6y;[eM HO,HpO6H0 YACIAT, BHUMAHUEC UMCHHO IIPABUJIBHOCTH COCTABJICHUA YPABHCHUS, JIOTUKC U
CTCIICHU OYCBUAHOCTHU crroco0a COCTaBJICHHS MAaTeMaTHYCCKOM MOACIIN.

Xonoouwie pyku — eopsiuee cepoye.



Or navana crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=132 u 10 KOHIa CTPAHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=134 mox Homepamu 26616 — 26645 (Bcero 30)
MIPEJCTaBIICHbI 331241, KOTOPbIe MBI penianu B paszene "Anredpa”. Tam npuMeps! Ha MPOLEHTHI,
HAXO0XJICHUE OJIMXKAKIIero 00IbIIero/MEHBIIETO UK YeTHOTO/HEYETHOTO IIeJIOT0, MPOCTHIC IEHCTBUSI.

Omy Haonucs 6uoam moabko Kpacaguuku, komopule coaoym EI'D no mamemamuxke ycnewHo.

Or navana crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=135 u 10 cepeauHsbI
crpanumibl http://opengia.ru/subjects/mathematics-11/topics/2?page=137 o Homepamu 26646 — 26671
(Bcero 25) mpencTaBiIeHbBI pa3InYHbIC ypaBHEHUS — JorapuMuueckue, IoKa3aTeIbHO-CTEIICHHEIE,
TPUTOHOMCTPHYCCKUC, KBAAPATHBIC — OJHAKO PCIICHUE UX Iropa3fo MCHEC CTPAlTHOC, YCM HAa3BaAHHC.

Samanue Ne26648
Haiinure kopens ypaBuenust logs (5 — x) = logs 3.

Pemrenue.

Bcé oueHb mpocTo — MOCKOJIBKY OCHOBAHUS JIOrapru()MOB OIMHAKOBBIC, 3HAUYUT MOKHO MEPEUTH K PAaBEHCTBY
BBIPQXEHUI, OT KOTOPBIX JIOTapH(M [0 STOMY OCHOBaHHIO OEpETCSL.

5—x=3, x = 2.

OtBerT: 2.
3aganue Ne26655
Nx—7
Haiinure kopeHps ypaBHEHM (S) = 3.
Pemenue.
1 x-=7
(_) — (3—2)x—7 — 314-—2x_
9
314-2x — 3.

14 —-2x =1, x =6,5.

OrTBerT: 6,5.
3amanue Ne26665

o 6x—15
Haiinure kOpeHb ypaBHEHHST X = —

Ecnu ypaBHeHue umeet 6ojiee 0JJHOTO KOPHS, B OTBET YKaKUTE OOJIbIINI U3 HUX.
Pemenue.
Cpa3y oTMeTHM, YTO X=2 HE SBIIETCS KOPHEM ypaBHEHUSI.
x-(x—2)=6x—15, x> —2x—6x+15=0, x?>?-8x+15=0.

8—2 8+ 2
D=8%—-4-15=64—60 = 4 = 22, xlszg, xZZTZS

OtBeT: 5.
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3amanme Ne26669

- (x—7) 1
Haiinmure kopeHb ypaBHEHUSI COS——— = =

>
B otBet 3anummTe HanOOBIIHI OTPHUIIATEIBHBIA KOPEHb.
Pewenue.

[Toka HUYTO HE TpeBenaeT Oebl, Mbl YBEPEHBI B TOM, UTO 3Ta 3a/1a4a HECIOKHAsL.

) L €z
3 =t3 m, n .

x—7=4+1+6n neli.

x=7+1+4+6n, n€EZ.

Ilocnenaee MOXKHO 3aIlMCaTh B BUAL COBOKYITHOCTH

[x=8+6n, n ez,
x=6+4+6n neElL.

Teneps ocraercs mpoOOBATH pa3IUYHbIE TOHIATHOE JEJI0 OTPULIATENLHBIE N € Z U CMOTPETh, T
HauOOJBIINNA OTPUIIATENLHBIN KOPEHbD.

Huxakoii u3 KopHel He OTPULIATEIbHBIN, UIEM JaJIbIIIE.
n=-2: x,=8-12=—-4, x,=6—12 = —6.

Wrak, nepBble OTpUIaTEIbHBIE KOPHH MOTYYaroTCs pu N= —2. O4eBUAHO, IPH JAJIbHEHIIIEM YMEHBIICHUHN N
OyIyT yMEHBIIATHCS ¥ KOPHHU, & HAM HY)KE€H HauOOJIbIIUI OTPUIATEIbHBII.

U3 uncen —4 u —6 HauOOJIBIINM OTPULATCIIbHBIM SABJISICTCS YHUCIIO -4,

A 3amayda-To 0OKa3anach COBEPIICHHO HENPOCTOM. byibTe BHUMATENbHBI M BIYMYMBO YUTANTE KaXA0€ CI0BO
U3 yCIIOBUSL.

Otset: —4.



Or xoHua crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=137 u 10 cepeauHbI
crpanwmibl http://opengia.ru/subjects/mathematics-11/topics/2?page=146 o Homepamu 26672 — 26690;
2669, 2671, ..., 2795 (Bcero 83) mpencrasieHbl paHee pa3oOpaHHbIe B pa3zaene "Anredpa" 3amaun ¢
TaOIMYHON MH(pOpMaIMel NI PUCYHKOM, a TaK)Ke pa300paHHbBIC YK€ B 3TOM pasjiene mpocThie (3
JCWCTBUS) YPAaBHEHHSI C JIOTapU()PMOM HITH CTETICHBIO.

—HyCWlb cuacmiueo 3asepuamsvcs 6ce eaill HA4YuUHAaHuA u... Hy u mak oanee!

Ot cepeaunsl http://opengia.ru/subjects/mathematics-11/topics/2?page=146 u 10 cepeauHbl CTPAHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=191 nox Homepamu 27953 — 28014; 28015, 28017,
..., 28709 (Bcero 410) npeacraBieHbl HHTEPECHBIE 3a/1a4l, KOTOPHIE MOKHO Ha3BaTh CIIOKHBIMH.

3nech npencTaBieHa GopMmyina co MHOTUMH ITapaMeTpaMu, MPOCST BbIPa3UTh KaKOH-HUOYAb U3 HUX U
BBIYHCIIUTH 3HAUEHUE MPU 3aJaHHBIX YHCIIaX.

Wnu Bompoc 3akitodaercs B paboTe ¢ KBapaTUYHOU QyHKIHEH.

Baumanme 30€Ch CTOUT YACIUTh CANHUIAM U3MCPECHUA YUACTBYIOIUX ITapaMETPOB U TEM €IUHUIIaAM, B
KOTOPBIX ITPOCAT BbIPA3UTh OTBCT K 3aa4c. Ho camoe rimaBHOE — JIOTHKa nmpouecca peecHus.

YuTaTearo MOXKET IMOKa3aThCA, YTO B TAKUX MMPUMEPAX €CTh OoubIIas J0JIA (1)I/I3I/IKI/I. OT0 IIGIZCTBHTGJIBHO
TakK, HO €CJIM BBl HC 3HACTC (1)I/I3I/IKy, MNpUYXUH I ITaHUKHA BCE PaBHO HET. Bor IIPOCTO OOJIKHBI OGJ’I&I{&TL
HOPMAaJIbHBIM MBIIIJICHUEM W HC ITYT'aTbCA HE3HAKOMBIX CJIOB. BGIII) YTO TaKO€ (1)1/131/11(21, KakK HC MaT€MaTuKa
HMCHOBAHHBIX PAa3HbBIMU KPpAaCUBBIMU U HC OYCHBb CJIOBAMU HepeMeHHI)IX?

3aganue Ne27953

ITpu remmnieparype 0°C penbe umeet muHy Ly = 10 M. [Ipu Bo3pactanuu Temmneparypbl IPOUCXOIUT
TEIUIOBOE pacIIMpPEHUe peibCca, U €ro AJNHA, BBIpaKEHHAs B METPaX, MEHSETCS 10 3aKOHY

() =1l,(1+a-t°), raea =1,2-107°(°C)~! — ko3 hHUIMEHT TEMIOBOro pacuupeHns, t°> —
temneparypa (B rpagycax Llenbcus). [Ipu kakoii Temneparype penbc yaauauTces Ha 3 MM? OTBET BhIpa3uTe
B rpagycax Llenbcusi.

Pemenue.

Jloruka takoBa — YAIIMHCHUEC 3TO PA3HOCTDb MJIMH PCJIbCa MMOCIIC OXJIAXKACHUA U 10 OXJIAKACHUA.
O0s13aTeabHO MUJUIUMETPBI IEPEBEACM B METPBI

[(t°) — 1, = 0,003.
Ho naiiT Ham HaJ0 TeMIeparypy, BbIpa3uM eg.
lo(1+a-t°) —1, =0,003.
lo+1y-a-t°—1, =0,003.

~ 0,003
B a- lOI

tO

[ToacrasnsieM npeacTaBieHHbIE

0,003

= ———— =25,
10-1,2-10°°>

tO

Ortser: 25.
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3amanme Ne27959
B 00KOBOI CTEHKE BBICOKOTO IIMIIMHIPHYECKOTO 0aKa y caMoro JHa 3aKperuién kpaH. [ociie ero oTKphITHS
BOJIa HAYMHAET BHITEKATh U3 0aka, MPU 3TOM BBICOTA CTOJI0A BOJBI B HEM, BRIPAKCHHAS B METPAX, MCHSICTCS

no 3akony H(t) = Hy — \/2gHykt + %kztz, rae t — BpeMs B CEKyHaX, MPOLIeaIIee ¢ MOMEHTAa OTKPBITUSA
1 .
KkpaHa, Hy = 20 M — HavajbpHas BbICOTA CTOJ0a BOJBI, k = oo~ OTHOIICHHE IIIONIA/ICH TIOTEePeTHbIX

. . 2
cedeHui KpaHa u 0aka, a g — ycKopeHue cBoOoHOTO maeHus (cuutaiite g = 10 m/c”). Uepe3 CKOJIBKO
CEKYH/I TIOCIIE OTKPBITHS KpaHa B 0aKe OCTaHETCS YETBEPTh MEPBOHAYAILHOTO 00BhEMA BOIBI?

Perenue.

Bornpoc 3aa4u 3anumeTcs ClaeayomuM 06pasom (IOMHUM, 4To 06beM twuaapa V = 1 - r% - H)
V) =gVo,  mrPH(E) =gmriH,  H(t) =7 Ho.

Kak u 0XKHJaJ10Ch, HCU3BCCTHBIC BCIIMYHMHBI (BBGI[GHHBIC TOJBKO JJIsA HOpSIIIKa) HNCUYC3JIN.

1
HO — 4/ ngokt + %kztz == ZH().

10 1 1 3

. .32 . . . —. =

> 3500 t-—v2-10-20 0 t+4 20 =0.
1

2 2-1:+15—0
500 5 o

t2 — 200t + 7500 = 0.

D /b\?
== (E) — ac = 1000 — 7500 = 2500 = 502
x1 = 50, xz = 150

HOHHTHO, 4yTO 004 KOPHA B OTBCT YKa3aThb HEJIb35, HO HCIIOHATHO, KaKo# U3 HUX MCKIIOYNUTH — OHH 00a
IMMOJIOKUTCIIBHBIC U ABJIAIOTCS XOpowuumu 4YACIaMHU.

Ha camoM gene mpocTo HY>KHO MOHSTH, UTO 32 PE3yJIbTaT Mbl OTYUUIIH.
Yemeepmb om HAYaIbHO20 00BEMA ocmanemcst 6 bake uepes 50 ceKyHO nocie Omkpblmusi Kpand.
Yemeepmsb om HauanibHo20 00béEMa ocmanemcs 6 baxe uepes 150 cekyno nocie ompvlmus Kpaud.

OTo HAC U CI1acacT, TCIEPb OTBET CTAHOBUTCS IMOHATHBIM, BEIb €CJIN YKC UCPE3 50 CCKyHI ITPOU30ILJIO TO,
1
9TO HaM HY>XHO, a UMC€HHO YPOBCHb BOJbI CHUZHUJICHA 10 Z HOa TO M 3allMIICM 3TO 3HAYCHUC B OTBCT. HOTOMy

4TO AAJIBIIC TOMPOCTY MPOUCXOIUT Marus — 6a1<, OIMyCTECB 4Y€PE3 KaKOC-TO BPEMsI, BHOBb HAYMHACT
HAITOJIHATBCA U YXKE CITYCTA 150 CCKYH l'[OBbII]IﬂIOI[IHfICH YPOBCHBb BOABI BO BTOpOﬁ pa3 AOCTUTHET

1
OTMETKH B Hy M.

OrpaHudeHueM AJi HaC M YKa3aHUEM K BbIOOPY IPABHIIBHOTO KOPHS SIBJISIETCS 3paBblii CMBICI — a uepe3
CKOJIBKO CEKYHJI BOJIbl B OaKke He ocTaHeTcs BoBce? PelnB cOOTBETCTBYIOIIEE YpaBHEHUE

t2 — 200t + 10000 = 0

oKujaemMo noiydaeM eamHcTBeHHbIH oTBeT 100 cexynn. Utak, 0ak onmycreet uepe3 100 cekyHa, a 3HaUUT
otBeT 150 He moaxonut. Kazanock Obl, Bcero aumib KBaapaTuyHas pyHKIHKS, a CKOJIBKO B HeMl xuTtpoctu!?

A 6yI[y OYCHb pan, CCJIN AJIsI MHOTUX YHUTaTeIeH OTBET HA oTy 3aavy ObLI O4YCBHACH.

OrtBert: 50.



Haneroch, Takue 3agaun MCIyraiad M 3aWHTEPECOBAIM YnUTaTEeNs. BBUY mposiBUBIIEH ceOsi TpOMO3IKOCTH
perieHust 1 COOCTBEHHOM JICHH, 5 TIO3BOJIIO Ce€0€ HArjIo OCTaBUTh PEIICHHBIMH JIUIIL 2 3a1aun u3 410.

Taro HaJCKAy Ha TO, 4YTO 3TO HO6y,I[I/IT MHOI'UX p€uiaTh 3THU 3aJa4l CaMOCTOATCIIbHO — WY HAa PUCK.

Ecnu u BbI anu moj; HATUCKOM JIEHU U CTpaxa nepej NoJoOHbIMH 33/1a4aMi, MOKETE CMEJIO UATH
MOAMETATh COCEIHION YIIUILY — IBOPHUKH TOXE HYXKHBI CTpaHe, JaJibllle 3aHUMAaThCs MoAroToBkoi k EI'D
10 MAaTEMATUKE CMBICIIAa HUKAKOT'O HET.

I_HYTKI/I myTKaMu, HO Ha CaMOM J€JIC HOZIO6HI)I€ 3aaa4u MpocCTo KU3HCHHO HCO6XOZII/IMI>I. CMOTpI/ITe -
CTpallIHOC, TPOMO3AKOC YCIIOBUC C 3allyTAHHBIMU (bOpMy'J'IaMI/I, IMIPOTHBHBIMHU YHUCJIaMU 1 HCKPACUBBIMHU
cAnHUIaMu U3MCPCHUA — YCM HE I/II[eaJII)HI)If/'I peucnuT ajid KaKOfI-HI/I6YIII) MOIICHHUYCCKOM CXEMBI I10
34TACKMBAHUIO BAaC B KPCAUTHYIO IMPOIACTh UK HAJIOT'OBYIO 663IIHY? Kak B HOCJ'IGI[HGﬁ pa3o6paHH0171
3aaa4ye, Ball, CKaXXeM, JOJIT 3a KBApTUPY CHadalia 6YI[eT YMCHBIIATBHCA, IIOTOM BbI €I'0 BpOJC KaK IIOTraCuJiu,
a II0TOM BHOBb HAUMHACTE BBIIIAUHBATh!

HGYMGHI/IG pemarth TakKue 3ala4r — IIYCThb 3TO 3aiMeT BCE OK3aMCHAIIMOHHOC BPCMs1, HO Bbl TOJI?KHbI eé
PCUIUTL — TAWUT B cebe YYJOBUIIHYIO OITACHOCTD.

KOHG‘IHO, BBIXO/[] €CTh — p€UIAaTh A0 IMMOTCPHU ITyJibCa. Ecnu n mocne PEIICHUS TBICAYN HOJIO6HI)IX 3aga4
OCTAHCTCS HCYBCPCHHOCTD, HpOBCpGHHBIfI METO/ NOBCACHUA HAa 3K3aMCHC — OCTABUTH 3TY 3a1a1y IO
KOHCII.

Jlopozy ocunum uoywuii.



Ot cepenunbl ctpanuibl http://opengia.ru/subjects/mathematics-11/topics/2?page=191 u 1o koHIa
crpanuibl http://opengia.ru/subjects/mathematics-11/topics/2?page=219 o nomepamu 2871, 2873, ...,
3381 (Bcero 256) mpeacTaBieHbl XOPOIIO 3HAKOMBIC HAM YPaBHEHUS C JJorapu(MoM, paauKaioM, CTEIIEHbIO
— KOTOpBIE B JIMTEPATYpPE NPUHATO HA3BIBATH IPOCTEUILIMMHU.

[TooOHBIE 331a4K JOIDKHBI pelIaThbCs YBEPEHHO, B KAXKA0H He Oosiee TpeX-4eThIpeX MPOCTHIX ACHCTBUI.

3amanne Ne2871
15—x
Hailinure kopeHs ypaBHEHUs (5) = 16.
Pemenmue.
15—x
<E) =16, (27H5* =24 2*15 =24 x—-15=4, x=19.
OrtBer: 19.
3amanue Ne2899
Haiinure kopeHb ypaBHEHUS 16%7° = %
Pemienue.

1 35
169 =2, (@) =27", 2% =27", 4x-36=-1, x="-=875

OrtBerT: 8,75.
3aganue Ne2997

Haiinure xopeHnb ypaBHeHUs V15 — 2x = 3.

Pemenue.

Vi5—2x=3, 15-2x=9, 2x =6, x = 3.

Hu o xakoit O/I3 31eck peun HeT, TO3TOMY TaKO€ YPaBHEHHUE HA3bIBACTCS TPOCTEUIITNM.
Orser: 3.
3ananue Ne3089
Haiinute xopenb ypaBHenus log, (6 + x) = 2.

Pemenue.

log,(6+x)=2, 6+x=7% x=49—6, x = 43.

Ortgert: 43.
3ananue Ne3141
Haiinure xopens ypasuenus log, (x + 3) = log, (4x — 15).

Pemenue.

log,(x +3) =log,(4x —15), x+3 =4x—15, 3x =18, x = 6.

OrtBerT: 6.


http://opengia.ru/subjects/mathematics-11/topics/2?page=191
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Or navana crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=220 u 10 cepearHbI
crpanwmibl http://opengia.ru/subjects/mathematics-11/topics/2?page=276 o Homepamu 39009, 39011, ...,
40125 (Bcero 559) pacnonararotcs paHee BCTPEUCHHBIE 33/1a4d Ha COCTABJIICHUE MAaTEeMAaTUYECKON MOJIeNN —
YpaBHEHUS — B YCIOBUAX K KOTOPBIM €CTh agmomoounu, eerocuneoucmsl, nynkmol A u B, npucmanu,
MOmMOpHble T00KU, MeNni0xXo0bl, mpyowsl, pabouue W T.A. 3a1a4d MOKHO OTHECTH K CIIOKHBIM.

3ananue Ne39009

N3 mynkta A B myHKT B OJHOBpEeMEHHO BbleXald JBa aBTOMOOWIIA. IlepBbIii mpoexan ¢ MOCTOSHHOM
CKOpPOCTBIO BECh IyTh. BTOpoii mpoexan MEpBYIO MOJOBHHY IIYTH CO CKOPOCTBIO 26 KM/4, a BTOPYIO
MOJIOBUHY ITYTH — CO CKOPOCTBIO, Ha 39 KM/4 O0JIbIlIel CKOPOCTH MEPBOro, B pe3yibTaTe uero npuosut B B
OJTHOBPEMEHHO C TIepBBIM aBTOMOOMIEM. Haiinure ckopocTh nepBoro aBToMoOmis. OTBeT gaiTe B KM/U.

Perenue.

O0603HauuM BeCh MyTh OYKBOW S, BpeMs B ITyTH MEPBOro aBTOMOOWIS 13, BTOpOro — ty=ty;+1), HCKOMYIO
CKOpOCTh IIEPBOr0 aBTOMOOWIISL X, TOI/Ia CKOPOCTh BTOPOI'O aBTOMOOMJISL HA BTOPOH MOJIOBUHE ITYTH
3anumiercs kak X + 39. [1o ycnoBuio, aBToMOOMIM TPUOBUTH B TyHKT B 0ZJTHOBpeMeHHO, 4To JaéT HaM
OCHOBAHHE 3aMKCaTh YPAaBHEHUE OTHOCUTEIBHO X KaK PAaBEHCTBO BPEMEH B ITyTH JIBYX aBTOMOOMIICH.

S_ S N S
x 2-26 2-(x+39)

th =ty tg =1ty + 1y,

N36aBnsieMcst OT S, IEPEHOCHUM BCE B O/IHY CTOPOHY.

x+39+26 1

— = 2413x—2-26-39 = 24+13x—-12-13-13 =0.
226 (x139) x 0, x“+13x 6:-39=0, x°+13x 3:-13=0

D=132+48-132=(7-13)% x, =39, x,=—52.
Pazymeercs, HaM HY>XEH TOJBKO MOJIOXKHUTEIbHBIN KOPCHB.
Ortser: 39.

3aganue Ne39055

N3 A B B o1HOBpeMeHHO BbleXalid Ba aBToMoOmIncTa. [1epBhIil mpoexasl ¢ MOCTOSSHHOW CKOPOCThIO BEChH
nyTe. BTopoil npoexan nepByio MOJOBUHY MYTH CO CKOPOCTBIO, MEHBLIEH CKOPOCTU MEpBOro Ha 9 km/4, a
BTOPYIO TOJIOBUHY IYTH — CO CKOpPOCTbIO 84 KM/4, B pe3yibTaTe dero npudbll B B ogHOBpeMEHHO C
NepBbIM aBTOMOOMIMCTOM. Haliiure ckopocTh MepBOro aBTOMOOMIIMCTA, €CIM M3BECTHO, YTO OHA OoJiblIe
40 xm/4. OTBET JaiTe B KM/4.

Pernenue.

1 1 1

- , x2—93x+2-9-84 = 0.
x 2 -9tz * X+

D =93%2—-72-84=2601=51%, x, =21, x,=72.
W3BecTHO, 4TO CKOPOCTH NEPBOr0 aBTOMOOMINCTa O0sbiie 40 KM/4.

Otser: 72.
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3amganue Ne39101

N3 nmynkTa A B myHKT B, pacctosHre Mex1y KOTOpbIMUA 60 KM, OTHOBPEMEHHO BhIEXadud aBTOMOOUIIUCT U
BeJIOCUIIEUCT. VI3BeCTHO, YTO B 4Yac aBTOMOOMWJIMCT MpOe3kKaeT Ha 25 KM OOJbIle, YeM BEIOCHIICIUCT.
Ompenenure CKOPOCTh BEIIOCUIICUCTA, €CIM M3BECTHO, YTO OH NMpHOBLT B MyHKT B Ha 1 vac 40 mMuHyT
mo3xe apromobunucta. OTBET naiTe B KM/4.

Perenue.

2
1 yac 40 Mua =1 5 Jaca.

60 60 2
=——1—, x*24+25x—25:36=0, D=252+4+4-36-25=25-169 = 652.
x+25 x 3

Otsert: 20.

3amanue Ne39177

BenocuneaucT Bbiexall ¢ MOCTOSIHHOM CKOPOCTBHIO U3 TOopojaa A B ropoa B, paccrosiHue MeXIy KOTOPBIMHU
paBHO 204 kM. Ha cnepyromuii 1eHb OH OTHPABHICS OOPATHO CO CKOPOCTBIO Ha 5 KM/4 OOJIbIIE MPEKHEH.
[To nmopore oH cnenan OCTaHOBKY Ha 5 4yacoB. B pesysnbTaTe OH 3aTpaTui Ha OOpaTHBIN MYTh CTOJIBKO Ke
BPEMEHHU, CKOJIbKO Ha NyTh U3 A B B. Haiigute ckopocTs Benocunenucra Ha nytu u3 A B B. OtBer naiite
B KM/4.

Pemtenue.
204 204
—_—= +5 x?4+5x—204=0, D=25+816 =841 = 29?, x; =-17, x, =12.
X x+5
OtBeT: 12.
3aganue Ne39259

JlBa BelocumnenancTra OJHOBPEMEHHO OTHpaBwinch B 104-kmiomerpoBeiid mpoOer. IlepBwiii exanm co
CKOPOCTBIO, Ha 5 KM/4 OOJIbIIIEH, Y4eM CKOPOCTh BTOPOTo, U MPUOBLI K (PUHUIITY HA 5 YACOB paHbIIE BTOPOTO.
Haiiti ckopocTh BeOCHIIEUCTA, IPHUIIEAIIEro K GUHUITY iepBbIM. OTBET TalTe B KM/4.

Peruenue.
104 104
7;=x_5—a x2—=5x—104=0, D=25+416=441=21%, x;, =-8, x, = 13.
OtBeT: 13.
3aganue Ne39351

MortopHas 101Ka IpoLula IPOTUB TEUEHUS PeKU 221 KM M BEpHYJach B IIYHKT OTIIPABJICHHUs, 3aTpaTUB HA
oOpaTHbIil TyTh Ha 4 yaca MeHblle. Haiiaure ckopocTh TE€UEHUsI, €CIIM CKOPOCTh JIOJKH B HEMOJBUKHOU
Bojie paBHa 15 km/4. OTBeT AaiiTe B KM/U.

Pemenue.

221 221

- =4, 2x24+221x—-2-15-15=0, = 2 =—-112,5, = 2.
E—x I5+x x° + X D = 2294, x; 112,5, x, =2

Ortser: 2.



3amanne Ne39375

Tenmoxo1 MPOXOAUT MO TEYCHHUIO PEKU JI0 MyHKTa Ha3HayeHus 551 KM U mociie CTOSITHKM BO3BpAIlacTcs B
IIyHKT OTHpaBieHUsA. Halaure CKOpOCTh TeYeHUs, €CIM CKOPOCTh TEIJIOX0/a B HEMOABUKHOW BOJE paBHA
24 xm/4, CTOSIHKA JUTMTCS 5 4acoB, a B MYHKT OTMPABJICHHs TEIUIOXOJI BO3BpalIaeTcs depe3 53 yaca 1mocie
OTILJIBITHUSA U3 HETO. OTBGT IlaflTe B KM/ 4.

Pewenue.
551 551 2-24-551
Zaix 2a—x 0T g A8 =2 SSS1=25 =5 xn =5
Ortser: 5.
3amanue Ne39445

Ot npucranu A k npuctanu B, paccrosiHue MeXIy KOTOPBIMU PaBHO 165 KM, OTHpPaBWICS C ITOCTOSHHOM
CKOpOCTBIO IEpPBbII TEII0X0Ad, a 4yepe3 4 yaca Iociie 3TOr0 CJIEA0M 3a HUM, CO CKOPOCTbIO Ha 4 KM/4
OoJbIIel, OTIpaBHICS BTOpO. HaiimuTe cKOpocTh MEpBOrO TEIIOXO0/a, €Clu B MyHKT B 00a Temmoxona
npUOBLIM OlHOBpeMeHHO. OTBET JaifTe B KM/4.

Pemrenue.

165_ 165
x x+4

+4, x*?+4x—-165=0, x; =-15 x, =11.

Otser: 11.

3ananue Ne39571
3aka3 Ha 255 nmeraneil nepBblii pabo4Mii BINONHAET Ha 2 yaca ObicTpee, yeM BTOpol. CKOJBKO JeTaneii B
Yac jieJaeT BTOPOr paboumid, €CII M3BECTHO, YTO MEPBHIH 3a Yac Jenaet Ha 2 AeTanu Oonbie?

Peruenue.

255 255
+2=—1 x*2+2x—-255=0, x; =-17, x, =15.
x4+ 2 X

OtBerT: 15.

3ananue Ne39697

Ha wusrorosnenue 609 neraneil nepsblii paboumii TpaTUT Ha 8 yacOB MEHbIIE, YeM BTOpOM paboumii Ha
U3rotoBieHue 667 peraneit. V3BecTHO, 4TO MEpBbIM pabounii 3a yac nenaet Ha 6 jeraneid Oosbine, 4em
BTOpOii. CKOJIBKO J1eTalieil 3a yac Jienaet nepsblil padbounii?

Pemenue.

609 667
T+ 8 = Y—¢’ 4x* —53x —609-3 =0, D=179% x; =-1575 x, =29,

OtBerT: 29.

Bcé-Taku ¢ kaTeropuueckuM 3aMe4aHHeM I10 MOBOAY HEHYHOCTH 3/1eCh HUKAKMX 0COOBIX 3HAHUN (DHU3UKHU
s IOTOPSYNIICS, IPOLTY ITPOILECHHUS.



3amganue Ne39751

JIBoe paboumx, paboTasi BMECTE, MOTYT BBINOJIHUTH palboTy 3a 12 mHei. 3a CKOJBKO JHEH, paboTtas
OT/ENBHO, BBIMOJHUT 3Ty paboTy MepBblii pabounii, eciii OH 3a 4 JHS BBHINOJHAET TaKylo K€ 4acTh paboTHl,
KaKkyro BTOpol — 3a 3 mHs?

Pemrenue.

O603HauuM uepe3 A paboTy, X — MPOU3BOJUTEILHOCTH (CKOPOCTh BBIMIOJIHEHUS PaOOTHI, (EAMHHIIA
paboThl)/AeHB) MEpBOro paboyero, y — MPOU3BOAUTEIBHOCTh BTOPOTO pabodero, B — Kakas-TO 4acTh
paboTHI.

TpeOyroT OT Hac HalTH 3HAYCHKE BhIpakeHUsT A/x.

B mammx TCPMHHAX, CUCTCMA BBITTISIAUT TaK

( A
=12,
x+y

B

{ S =4
X
B—S

Ly 7

[Tocnennue nBa ypaBHEHUs AatOT BO3MOYKHOCTb BBIPAa3UTh ) YEPE3 X.

4

y=§x.

[ToacTaBuM ITOTY4EHHBIN pe3yiabTaT B IEPBOEC YPABHEHHUE CUCTEMBI.

4
x+§x

PCIHGHI/IG BBITJTIAOUT )KYTKO HCEIIOHATHBIM, COI'JIACCH. 3aTO OHO HpaBI/IHBHOC Hu HOpﬁI[O‘-IHOe.
Ortser: 28.

3amganne Ne39801

[lepBas TpyOa mporyckaeT Ha 8 TUTPOB BOABI B MUHYTY MEHbIIE, YeM BTOpas. CKONBbKO JUTPOB BOJBI B
MUHYTY TIPOMYyCKaeT ImepBasi TpybOa, eciau pe3epByap oObeMoMm 240 IUTPOB OHA 3amojHSAET HAa 8 MUHYT
JOTIbIIIE, YeM BTOpas TpyOa?

Penienue.
240 240 30 30
il +8, —= +1, x*+8x—30-8, x =-20, x; =12
x x+8 x x+8
Ortser: 12.
3aganue Ne39945

[lepBas TpyOa mpomyckaeT Ha S5 JIUTPOB BOABI B MHHYTY MEHbIIIE, 4eM BTOpasi. CKOJIbKO JIUTPOB BOJIBI B
MUHYTY TPOITyCKaeT mepBas Tpyba, ecnu pesepByap o0beMOM 696 TUTPOB OHA 3aloNHAET Ha 6 MUHYT
JIOJIbIIIE, €M BTOpasi TpyOa 3amoHseT pe3epByap o0bemMoM 667 TuTpoB?

Perenue.

696 667 145
— - =6, 6x2+x—-5-696=0, x,=——, x,=24
x x+5

OtBerT: 24.



3amganue No40055

[Ipuctanu A u B pacnosnokeHbl Ha 03€pe, pacCTOsIHUE MEXy HUMU paBHO 234 kM. bapxka ornpaBuiack ¢
MOCTOSIHHOM ckopocThio U3 A B B. Ha crnenyronuii neHp nocie npuOBITUS OHA OTIpaBHJIACh 0OpaTHO CO
CKOPOCTBhIO Ha 4 KM/4 OOJbIlle TPEKHEH, CaelaB MO MyTH OCTAaHOBKY Ha 8 yacoB. B pesymbTate oHa
3aTpaThiia Ha OOpaTHBIN MyTh CTOJIBKO K€ BPEMEHH, CKOJIbKO Ha IyTh U3 A B B. Haiinurte ckopocts Oapxu
Ha iyt u3 A B B. OTBeT naiite B kM/4.

Pemrenue.

Huxaxoit CKOpPOCTH TECYCHHA HET, IOTOMY YTO MBI ceiiuyac Ha 03€pe.

234 234
—_—= +8, x=09.
X x+4

OtserT: 9.

Ilo IMOBOY TAaKHX 3aJjad XOUETCA CKa3aTb HCCKOJIBKO 3aMeYaHUM.

Bo Bpems penienusi, y MeHsi O4€Hb 4YaCTO BO3HUKAIU OMIMOKH KAaCaeMO MECTa BPEMEHH OTCTaBaHUS TOTO
WM UHOTO UTypaHTa 3a7aud. B pesynbpTaTe s moyiydan ypaBHEHHE ¢ OTPUIATEIbHBIM IUCKPUMUHAHTOM.
Ecnu u y Bac BIpyr BOZHUKHET Ta )K€ MpobJieMa, TPOBEPHTE MPABHIBHOCTh HAITUCAHUSI UCXOAHOTO
ypaBHEHUs, Ha CIIOBA no3dice, paHvuie, bvicmpee, 00HO8peMeHHO 00paTUTe BHUMaHUE. BbI TOIKHBI YETKO
MPEACTABIIATH ce0e, B KAKUX CIy4asX M OT Yero HYy>KHO OTHHUMAaTh WM K YeMy IPUOABIISITH TY UIH UHYIO
BEJIMYUHY OTCTABAHUSI HJIA OTIEPEIKECHHUSI.

OmunbKy B 3amMiCH ypaBHEHHUS MOYKHO YBHJIETbh, €CIT IIOCMOTPETh Ha ydacTBYyIomue Apoou. Beerna MoxHO
OIpeJIeNINTh, KaKasi U3 HUX 0oJibllle, a Kakas MeHble. YacTo y HUX OJJMHAKOBBIN yncauTeasb. HanmoMHto, uto
U3 1pobeii ¢ OMHAKOBBIM YHCIIUTENEM OOJIbIIE Ta, 3HAMEHATENIb KOTOpoii MeHbIe. [TonsaTHOE nemno, uTo
U1 KOPPEKTHOTO pEIlIeHHs 3a/1a4i B IOCJIEHEM 3alIUCAHHOM YpaBHEHUH BOCbMEpKa JJOJKHA OBITh CO
3HAaKOM +, IOTOMY UYTO ApoOb B JIEBOM 4acTH OYEBUIHO OOJIbLIE JpoOu CrpaBa.

He xouetcs TOBOPUTH PO KAKHUEC-TO XUTPOCTU UJIU YJIIOBKH, XOUYCTCA B3PACTUTHh NOPAAOIHBIX pGIHaTCJIGfI
3aa4, KOTOPBIC C YBAXKCHHUEM U CCPBC3HOCTHIO MNOAXOIAT K KAKAOMY ITPUMEPY U HE 00sSITHCS YMHOXAaTb
YCTBIPCX3HAYHBIC YHCJIA.

U Bcé-Takm, ecnu pedb UIeT 0 CKOPOCTH TEUCHHS PEKH, CKOPOCTH BEIIOCUIIEANCTA, CKOPOCTH OapxkH,
CKOPOCTH IIJI0Ta, TO, KaK MPaBUIIO, 3TO YMCIIO HaXOoAUTCA B paiioHe 10 km/4. 3amucaB ypaBHEHHE T10 3a/1a4e
NPaBUIBHO, MOKHO TMOMIPOOOBATH yraaTh HCKOMOE YHUCIIO.

KCTaTI/I, IMPAKTHUYCCKHU BCC ,Z[pO6I/I B YpaBHCHHHU OAKOT LEJIBIC YUCIIAa ITPU ITOJACTAHOBKE HEU3BCCTHOTO. HNmeer
CMBICJI, pa3 YK Ha4aJIM Ira/laTh, pa3JIOKUTH YUCIIMTECIIb HAa MHOXUTCIIb OIISITh-TaKU B pa1710He 10-20. Moxet
ITOBE3CT.

IIpaBUJIBLHO 3aM1ICAaHHOE YpaBHEHUE BCET/1a AAET XOPOIIUIl TUCKPUMUHAHT, SBIISIOIIUICS KBaIpaToM
IEJIOTO YMCIIa — 3TO MOKHO TIPEABUACTh, 3Hasi TpeOOBaHME K (opMe OTBETA HA MOJA00HYIO 3a/1a4y: YHUCIIO CO
3HAaKOM MJIM 0€3, 3alMCcaHHOe B JIECATUYHON (opMe ¢ KOHEUHOH IpoOHOI YacThio U 0e3 He3HaualluX HyJei.
TpyAaHOCTB B TOM, UTO OHO YacTo Tpex3HayHoe. [loaTomy nomyuus 83521 He cremuTe CTaBUTh Ha cede
KpecT, ocTapaiTech HalTH, KBapaToM KaKoro IeJIoro Yucia OHo siBisercs. Vinm xe, He T0X0as 110
JMCKPUMHUHAHTA, MONBITAWTECh TPUMEHUTH TeopeMy Buera, MoxxeT Oyner nerye.

Takue 3ala4i OUCHb UBHYPAIOOIUE, TIOTOMY YTO MHOI'O JOJITHX YMHO)KeHI/Iﬁ n pr21HOCTeI\/’I, HE CBA3AaHHBIX C
camMou OCJIbIO HO}IO6HBIX IPpHUMEPOB — HAYUUTHCA IPABUIIBHO COCTABJIATE MaTEMATUUCCKYIO MOJICIIb.

Be3yci0BHO MeeTe paBo OCTaBUTH Ha SK3aMEHE ATy 33Jauy Ha KOHEI[, HO 0053aTeIbHO K HEel BEPHYThCH.
—Tebs 3a6aengiom mou cmpaodanus?

—Memns 3a6aenaiom a0dvle cmpadanus, kpome ceoux. A — ¢ppanyys, xa-xa!



Ot cepenunbl cTpanullsl http://opengia.ru/subjects/mathematics-11/topics/2?page=276 u 10 KoHIa
crpanwmibl http://opengia.ru/subjects/mathematics-11/topics/2?page=321 o Homepamu 40137, 40139, ...,
41045 (Bcero 455) cnexyioT 3a1a4 Ha HAWJIYYIINH BEIOOp U3 mpeanonaraeMeix. Mupopmarius
MpEACTaBIICHA B BUE TaOJUIIBI, PUCYHKA UK TIPOCTO TEKCTA. DTH 3a/1auu OBLIN pa3oOpaHbl MOIPOOHO 1
o0cTosTENBHO B paznene "Anredpa', Mbl HX YK€ pelany — BRIOUpaiu Jyqmuii Tapud, 6oee emeBblii
(dyHIaMEHT JIJIs IoMa, CaMyl0 BBITOJIHYIO TTOE3/IKY Ha TaKCH | T.1I.

—Ho on Kak-mo HamKHYICS HA KaMeHb NPEMKHOBEHUS 8CEX MYHCUUH.
—Ymo smo 3a kamenv?

—U npasda, umo 3mo?

—Mope?

—Aneebpa?

—/uxomomus dobpa u 31a?

—babui.

Uto6sl anrebpa HU 7151 KOTO HE ObliIa KaMHEM MPEeTKHOBEeHMs, ypa! Ypa! Vpal!


http://opengia.ru/subjects/mathematics-11/topics/2?page=276
http://opengia.ru/subjects/mathematics-11/topics/2?page=321

Or xoHua crpanunsl http://opengia.ru/subjects/mathematics-11/topics/2?page=321 u 10 KOHIIA CTPAHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=366 mox Homepamu 41089, 41091, ..., 41989
(Bcero 451) HaxonsaTcs 3aqaun Ha padoTy ¢ popMysIaMH, TJe MPOCAT HAUTH 3HAYCHUE OJJHOTO U3
rapaMeTPOB MPU OCOOBIX YCIOBHIX. MBI y)K€ C HUMH BCTPEYAIIMCh, U TOT/IA 51 C€0s TIOBEJ MPOCTO
OMEp3UTENBHO, pa300paB BCETO JIMIIb 2 3a1a4yu. [locTaparoch peaOuiIuTUPOBATHCS.

3ananue Ne41089

[Tpu Temneparype 0°C penbc umeet uny Lo = 18 m. [Ipu BozpacTtanuu Temneparypsl IPOUCXOTUT
TEIJIOBOC PACIIMPEHUE PENIbCa, U €T0 JUIMHA, BRIPAKCHHAS B METPaX, MEHsIETCS 110 3aKkoHy [(t°) =
lo(1+a-t°), tne a = 1,2+ 107>(°C) "1 — ko> duIMeHT TemnnoBoro paciupenus, t° — Temreparypa (B
rpaaycax Llenscus). [Ipu kakoii Temneparype penbe yummHuTes Ha 8,1 Mm? OTBeT BhIpa3uTe B Tpasycax
Lenbcns.

Pemrenue.

y,Z[J'II/IHeHI/Ie 9TO UBMCHCHHUEC NJIMHBI, 4 U3BMCHCHUEC 3TO Pa3HOCTb MCXKAY KOHEYHOU U HaYaJIbHOU BEJTUYUHOM.
1(t°) — 1, = 0,0081, ly+1ly-a-t°—1l, =81 t°=———=37,5.

OrtserT: 37,5.

3aganue Ne41119

Hexotopast komIianus nmpojaet cBoro npoaykiuto 1o ere p=400 py0. 3a equHHIly, IEPEMEHHBIC 3aTPaThl
Ha MPOU3BOACTBO OAHOMN eMHUIIBI TPOAYKIIUH cocTaBIsIOT V=200 py0., MOCTOSTHHBIE PacX0Ibl
npeanpustst f=700000 py6. B mecsi. Mecsiunast onepaioHHas MpUObUTb IPeanpusaTus (B pyossix)
Beruncisiercs o ¢popmyne z(q)=q(p—Vv)—f. Onpenenure MecsuHbIi 00BEM POU3BOACTBA (| (CAUHUIIL
MPOJYKIIMH ), IPU KOTOPOM MecCsSYHasi onepannoHHas npuosUib npeanpusatus oyaet pasHa 600000 py6.

Pemenue.

BLIpaSI/IM g us (1)OpMy.]'IBI H 11oACTaBMM MMCIOIIMUECA YHCJIa, 6m1aro CAMHUIIBI BE3AC OAHHU U TC XKC.

_ (@) +f _ 600000 + 700000

= 6500.
p—v 400 — 200

Otsert: 6500.

3aganue Ne41179

[Tocne moxnast ypoBeHb BOJBI B KOJOJIIE MOXET TMOBBICUTHCS. Manbunk wu3MepsieT Bpems t mageHus
HEOOJBIINX KAaMEIIKOB B KOJOJEI[ M PACCUMTHIBAET PACCTOSHUE 10 BOABI MO (opmyre h=5t%, rme h —
paccTositHue B MeTpax,t— BpemMs majneHuss B cekyHnax. Jlo Joxnas BpeMsl TaJeHUs KaMEIIKOB
cocraBisio 1,1 c. Ha ckombko JOMKEH MOTHATHCS YPOBEHB BOJBI TOCTE JOMKIS, YTOOBI H3MEPSIEMOE BpeMst
m3Mmenmwioch Ha 0,1 ¢? OTBeT BhIpa3uTe B METPaXx.

Pemrenue.
Haiigem ot Manbunka 10 BOJILI B KOJIOAIE A0 JOXKISI
hyo =5"- (1,1)? = 6,05.

[ToHATHO, Y4TO MPU YBETUYEHUH YPOBHS BOJBI B KOJO/IIE (2 UMEHHO 00 3TOM HJIET peyb B 3ajaue)
paccTosiHue OT MaJbuuKa JI0 YPOBHS BOJIbI B KOJIO/ILIE€ OYJeT YMEHbBIIATHCSA, @ 3HAUUT U BpeMsI aJICHUS
KaMelka 0yzeT ymeHbInarscsi. UHbIMU clloBaMHU, TpeOyeTcss HalTH pa3HOCTh PACCTOSHUHM OT MajJbuuKa J10
BOJBI B KOJIOALE 10 O U ITpH BpeMeHu naaenus 1,1-0,1 = 1 cexk.

ho — h(1) = 6,05 -5 = 1,05.
Ortsert: 1,05.


http://opengia.ru/subjects/mathematics-11/topics/2?page=321
http://opengia.ru/subjects/mathematics-11/topics/2?page=366

3aganue Ne41199

3aBucuMoOcTh 00BEMa crpoca ( (EIUHHUII B MECSI]) Ha MPOAYKIHUIO TMPEANPHUITHI-MOHONOINCTA OT
1eHsl P (ThIC. py0.) 3amaércs Qopmynoii g=85—5p. Beipyuka mnpenmpustus 3a wmecsi l (B ThIC. pyo.)
BbruucisieTcss 1o  ¢Gopmyne r(p)=q-p. Omnpenenure HAWOOJBIIYIO LEHY P, TPU KOTOPOH MecsuHas
BeIpyuKka I(p) cocraBut He MmeHee 350 Thic. py0. OTBET MpUBEAUTE B THIC. PYO.

Pewenue.
3aMeTHM, YTO eJMHHMIIA THIC. py0. HUTIC HE MEHSETCS. Y paBHEHUE 3alMIIETCS CAEAYIONMM 00pasom
q-p =350, 85p—5p?=>350, p>?—17p+70<0.
CTaHOBUTCS MOHSTHBIM, YTO HAM HY)KHO HalTH HAUOOJBIINM KOPEHD (HAUOONILULYIO Yery) YPABHEHUS
p?—17p+70=0, p, =7, p,=10.
Ortser: 10.

3amanue Ne41315

BricoTa Hax 3eMi€il moOPOMIEHHOTO BBEPX Msda MEHSCTCS M0 3aKOHY h(t)=2+11t—5t2, rae h — BeIicoTa B
MeTpax, { — BpeMs B CEKyHJax, Mmpomeamee ¢ MoMeHTa Opocka. CKOJIBKO CEKYHJI M9 OyIeT HaXOIUThCS
Ha BBICOTE HE MEHEe SMETpPOB?

Pemenue.
Bormnpoc MOHO neperHauYnTh: KaKOBa JJIMHA UHTEPBAJIA PELICHUH CIIEe1YIOLEro HepaBeHCTBa?
2+ 11t — 5t? > 8.

YToOb! HATH JUIMHY UHTEPBAJa PEILICHUI HEPABEHCTBA, JOCTATOYHO B3SITh MOAYJIb PA3HOCTH KOpHEH
YPaBHEHU.

5t2—-11t+6=0, x,=1, x,=12, |1-12|=0,2.
Orser: 0,2.



3amanne Ne41343

Ecnm mocraTtouno ObIcTpO BpamaTh BeIEPKO C BOJION HA BEPEBKE B BEPTUKAIBLHOM TIIOCKOCTH, TO BOJIa HE
Oyznet BeuMBaThes. [Ipu Bpamennn Benépka cuiia JaBJIeHUs BOABI HA THO HE OCTA&TCsl IOCTOSIHHOW: OHA
MaKCUMaJlbHa B HUKHEH TOUKEe M MUHHMaJIbHa B BEpXHEH. Bosa He OyieT BBUIMBATHCS, €CITH CHila e
TIABJICHUS Ha JTHO OY/ET MOJIOKUTEITHLHON BO BCEX TOUKAX TPACKTOPUU KPOME BEPXHEH, TJIe OHA MOXKET OBIThH

2
o o v
PaBHOH HYIIIO. B BEPXHECHU TOYKC CHJIa JaBJICHUA, BbIpa)XCHHAasA B HBIOTOHAX, paBHa P=m (T — ),

rJIe M — Macca BOJIbl B KHJIOTpaMMax, V — CKOPOCTh JIBHDKCHHS BeAEpKa B M/c, L — myirHa BepEBKH B
MeTpax, § — yckopeHue cBoboanoro naaenus (cuuraite g=10m/c2). C kakoli HaMMEHBIIEH CKOPOCTHIO
HaJI0 BpaIlaTh BeIEPKO, YTOOBI BOJIa HE BEUIMBAIACH, €CITU JJIMHA BepéBKU paBHa 211,6 cm? OTBeT
BBIpa3uTe B M/C.

Pemenue.

Booa ne 6yoem sviiusamucs, eciu cuia eé 0asieHus Ha OHO 6y0em NON0AHCUMENbHOU B0 BCeX MOUKAX
Mpaexmopuu, Kpome 6epxuet, 20e ona mMoxicem Oblms PABHOM HYJIIO.

Hy Tenepn-To Bc€ nonstHO. Hamo mpupaBHATE HMEIOIyIOCs (popMyITy K HYJIIO M HAUTH 4TO TpedyeTcs.

UZ 2

v
m|-=g)=0, —-g=0 v=gl=410-2116=46.

AOCOIIOTHO JIOTUYHO TO, YTO €CJIM Mbl Oy/IeM YMEHbIIAaTh CKOPOCTh BpallleHus BelEpka, Boja OyneT
BBUIMBATHCA — XOTh CEHYaC UANTE U IPOBEPHTE: BOZBMUTE BEAEPKO C PYUKOU, HAJIEUTE B HETO BOJBI
IIPUMEPHO Ha YETBEPTh BCEro 00beMa, NPUBSKUTE BEPEBKY K PyUKe U HAUMHAWTE MEJUIEHHO PACKaYMBaTh
MIOJIYYMBILIUICS MasiTHUK B BEPTUKAJIBbHOM IJIOCKOCTU. BBl MOUyBCTBYETE, KOT1a HYKHO OyJIE€T pe3Ko
YCUJINTBCS — OyJIeT CUUTAThCS 32 AKTUBHBIM NEPEPHIB U OTABIX.

Yt0-TO 5 yBIEKCA.

Ortser: 4,6.



3amanne Ne41363
B 00Kk0BO#1 cTEeHKE BHICOKOTO IIUJIHHIPHYSCKOTO 0aka y caMoro JiHa 3akperuiéH kpaH. [lociie ero oTKphITHS
BOJIa HAUMHAET BHITEKATh U3 0aKka, MPH ATOM BBICOTA CTOJIOA BOABI B HEM, BRIPAXKCHHASI B METPaX, MCHSICTCS

no 3akony H(t) = Hy — \/2gHykt + %kztz, rae t — BpeMs B CEKyHIax, IPOLIEAIIEe ¢ MOMEHTA OTKPBITUS
1 .
kpaHa, Hp=20 M — mHauanpHas BbicOTa cTONOA BOJIBI, kK = S0 OTHOIICHHE IIOMANEH TONEPEUHBIX

CeUYeHHMI KpaHa M 0Oaka, a J — yckopeHue cBobomHoro maaenus (cumtaiite g=10 m/c2). Yepe3 ckoIbKO
CEKYH/I TIOCIIE OTKPBITHS KpaHa B 0aKe OCTAaHETCS YETBEPTh MEPBOHAYAILHOTO 00BhEMA BOIBI?

Perenue.

MBpI yxe pelaiu 3Ty 3a/ia4y 1 3HaeM uTo Aenarb. KopHs ypaBHeHus OyneT /1Ba, IOTOMY 4TO (pyHKIUS
YPOBHS BOJIbI SIBJISIETCS KBaApAaTUYHOM. OJTHAKO Mbl IOHMMAEM, UYTO YEPE3 ONPEACIEHHOE BpeMs (3TOT
MOMEHT BPEMEHH €IMHCTBCHEH CHOBA-TAKHU OJiarofapsi KBaJpaTHYHOH (QYHKIIMH U JIOTHKe) 0aK OImycTeeT —
MI0CJIe TOTO0 MOMEHTA MBI IPEKPAIAEM BCIUYECKUE OTHOIICHUS C 3TOU 3araJJouyHOi (PyHKIUEH YPOBHS BOIBI.
He oTbIcKuBas crienmalbHO MOMEHT, KOI'/Ia K€ BOJIbl HE OCTAHETCs, IPOCTO CKa)keM cebe, 4TO HaJlo B3SITh
MEHBILINUN [TOJOKUTEIbHBIN KOPEHb.

Bompoc 3aauy 3aluIIeTcs cile Iy omuM 00pa3oM (IIOMHHUM, uTo o0beM Humuaapa V = - r? - H)
V) =gVo,  mrPH(t) =gmriHy,  H(t) = 7 Ho.

Kak n OXXnJaJ10Ch, HCU3BCCTHBIC BCIIMYMHBI (BBeI[eHHBIe TOJIBKO AJIsA nop;[m(a) HCUYC3JIN.

1
HO — 4/ ZgHokt + %thZ = ZHO
t> —4-900t + 3-900% =0, x; =900, x, =2700.
Otset: 900.

3amanne Ne41423
KamHemeraTenpHasi MalldHA BBICTPEIUBACT KAMHHM T10] HEKOTOPBIM OCTPBIM YIJIOM K TOPH3OHTY.

. 1 3
TpacKTOpHs MONeTa KaMHs OMHChIBacTCs (opMyloi y=ax*+bx, rie a = “ 00 M Lbh= 5 TOCTOSIHHBIC

napameTpsl, X (M) — CMeIleHHe KaMHs IO TOpPHU30HTalH, Y (M) — BbICOTa KaMHs Haj 3emiéil. Ha kakom
HanOOJIBIIIEM PACCTOSHUM (B METpPaxX) OT KPETOCTHOW CTEHBI BBICOTOW 8 M HY)KHO PAacIOIOKUTh MAIIUHY,
4TOOBI KAMHHU IPOJIETAI HaJl CTEHON Ha BbICOTe He MeHee 1 meTpa?

Pemenue.

3anava HernpocTas. [IoHATHO, YTO KAMHHU JIETST M0 HApadOoaUyecKkol TPAeKTOpUH (MM IPOCTO MO IyTe) B
4yecThb rpaduka QyHKIMH, KOTOPOH 3Ta TpaeKTopus 3aJaTcst — napabobl.

y=>1+4+8x*-3-50x+72:-50<0, 30<ux<120.

Ecnu kamHeMeTaTenbHas MallliHa 6y):[eT pacIioJIoKE€Ha OT CTCHBI HAa paCCTOAHNHU B YKa3aHHBIX IMPEACIIAX,
YCJIOBHUC 3a1a4U BBITTOJIHUTCA. OTtBeTOM ke 6y,Z[CT HanOoJIbIIICe 3HA4YCHUC, 120.

BEI 10/KHEL MNpEACTaBJIATD Y ce0s B TOJIOBC, YTO €CJIM pACIIOJIOKUTh MAallIMHY HAa PACCTOAHUA 30, TO KaMCHb
YJIETUT Ha MAaKCUMAJIbHOC paCCTOAHUE OT CTCHBI — aTaKyeM HU3J1aJI, a €CJIW PACIIOJOXUTh MallIMHY Ha
pacCTosIHUU 120, TO KaMCHb YJICTUT HA MUHUMAJIBHOC PACCTOAHUC Y CTCHBI — ATAKYCM YIKC OCAKAAIOIICTO
KpCHOCTh BINIOTHYIO HCIIPUATCIIA.

Otset: 120.



3aganue Ne41473

Jl1st HarpeBaTeNbHOTO AJIEMEHTa HEKOTOPOTO MPHOOpa IKCIIEPUMEHTATIHLHO ObLIa IMOTydeHa 3aBUCUMOCTh
TeMIIepaTypsI OT BpeMeru pabotsl: T(t)=To+bt+at®, rae t — Bpemst B MunyTax, To=1220 K, a=—20 K/mun’,
b=200 K/muH. 13BecTHO, YTO MpH TeMIepaType HarpeBareabHOro seMenTa cBoime 1400 K npubop moxer
UCTIOPTUTHCS, TOITOMY €r0 HYXKHO OTKJII0uUNTh. Halinure, yepe3 kakoe Hauboubliee BpeMs mocje Havyasa
paboThI HY’)KHO OTKJIFOUUTH TPUOOp. OTBET BHIPA3UTE B MHHYTAX.

Pemrenue.
T(t) = 1400, t>—-10t+9=0, t; =1, t,=0.

PesynbTar BRINISIUT caenyromuM oopazom: depe3 1 MuUHYTY Temmepartypa npudopa cranet 1400 K u
IIPOAOJIKUT YBEJIMUNBATHCS, JOCTUTHET KAKOI0-TO MAaKCUMyMa, a uepe3 9 MUHYT I0C/Ie BKJIIOYEHHS BHOBb
nocturHetr 1400 K, HO y»e yMeHbIIasCh.

Bpoze 6b1 oTBeT 9 Ha0 y)Ke 1aBHO 3anucaTh B OJIaHK OTBETOB, TOTOMY UTO 3TO HAUOOJBIINI U3 KOPHEH,
OJIHAKO 3TO He Tak. Benp ckazaHo, 4To nocie goctwxenus temmnepatypsl B 1400 K sineMeHT MoxeT
UCIIOPTUTHCS M HUKTO HE Ia€T FapaHTHH, YTO OH NEPEKUBET KAKOW-TO MUK TEMIIEpaTyphl, 3aTEM HAUHET
OXJIAKJIaThCsl, CHOBA locTurHet temnepatypbl 1400 K u Torga-to ero u otkintounm. Her, joruka u
KUTEHUCKHM OIBIT MOJICKA3bIBAIOT, YTO 3/1€Ch HY)KHO OTKJIFOUUTH MPUOOP BO M30ekKaHUE JAIbHEUIIIETO
HarpeBaHusl, T.e. yepe3 | MUHYTY Tociie BKIFOYCHUSI.

Ortser: 1.

3amanme Ne41499
Jlnist cMaThIBaHUs KaOelsl Ha 3aBOJIC MCIIONIB3YIOT JICOEIKY, KOTOPasi PABHOYCKOPEHHO HAaMaThIBaeT KaOelb

Ha KaTyHIKy. YTOJI, Ha KOTOPBIM ITOBOPAYMBACTCS KaTyIIKa, U3MEHSAETCS CO BPEMEHEM 110 3aKOHY
t2
¢ =wt+=—,rne t — Bpems B MuHyTaX, @ = 45° /MUH — HavaJbHAas yrIOBas CKOPOCTh BPAIICHUS

KaTyIKH, a f = 6° /MHH? — YIJI0BOE YCKOPEHHUE, C KOTOPHIM HaMaThIBaeTCs kKabemb. PaGoumii 1osmkeH
MPOBEPUTH XOJI €r0 HAMOTKH HE M03KE TOr0 MOMEHTA, KOTJ[a yrojl HaMOTKHU @ jgocturaer 1350°.
Ompenenurte BpeMs Mocie Hayaaa paboThl 1e0EAKH, HE TI03KE KOTOPOTO padOUHii T0IKEH MPOBEPUTH €&
paboty. OTBeT BpIpa3uTe B MUHYTaX.

Pemienue
@ = 1350, t?>+15t—450=0, t; =-30, t,=15.
3/1ech HUKaKMX BOIIPOCOB HET.

OtBerT: 15.



Saganue Ne41527

MOTONMKIUCT, MBMXKYIIUICS TO TOPOAY CO CKOPOCTHIO Vo=58 KM/4, BBIE3)KaeT M3 HETO M Cpazy IOCie
BHIC3/1d HAUMHACT PA3TOHATHCS C IOCTOSHHBIM YCKOpPeHHeM a=8 kM/4’. PaccTOsHHE OT MOTOLHKINCTA 0
ropoja, M3MepseMoe B KHIOMETpAax, OIpEIeNseTcss BhpakeHHeM S=Vot+at’/2. Omnpexenure HanGoibliee
BpeMs, B TCUEHHUE KOTOPOTO0 MOTOLMKIIUCT OYAET HaXOIUTHCS B 30HE (PYHKIIMOHUPOBAHUS COTOBOH CBSI3H,
€CJIM OTepaTop rapaHTUPYET MOKPHITHE Ha paccTosiHUU He aanee yeM B 30 kM oT ropoja. OTBET BbIpa3uTe B
MUHYTaXx.

Pemienue.
§<30, 2t*?+29t-15=0, t; =-15 t, =0,5.

3nech He UET pedb O JUIMHE HHTEpBaja PEHIeHHH HepaBeHCTBa. Borpoc mocraBieH 4€TKO: 4epes Kakoe
BpeMs MOTOIMKJIUCT OTAAIUTCS OT ropoja Ha 30 kM ¢ momeHTa Bpemenu t=0? Ocranocs 0,5 yaca
NEpCBCCTH B MUHYTHI.

OrtBer: 30.

Samanue Ne41571

ABTOMOOWIIB, TBUKYIINNCS B HAYaIbHBII MOMEHT BPEMEHHU CO CKOPOCTHIO V=23 M/C, Ha4all TOPMOXKECHHUE C
MOCTOSHHBIM  ycKOpeHueM a=2 M/c>.  3atcekyHg Imocie Hayaga  TOPMOKGHHS OH  IPOLIEN
nyTh S=Vot—at’/2 (m). OnpezenuTe Bpems, MPOLISAIEe OT MOMEHTA HAYaia TOPMOXKEHHS, SCIIH H3BECTHO,
YTO 3a 3TO BpeMs aBTOMOOWIb mpoexain 132 merpa. OTBET BbIpa3suTe B CEKyHaXx.

Pemenue.
S=132, t>—-23t+132=0, ty =11, t, =12.

Ecmu paccmarpuBaTh rpaduk GYHKIIUU S, TO MOXHO YBHJIETh, 9YTO OTMETKY 132 OH mepecedeT IBaKIbl,
npuYeM Hac UHTepecyeT Ommkaiimuii k otmerke t=0 ciydaid. OcTanoch nepeBecTH OTBET B CEKYH/IBI.

OtBeT: 660.

3ananue Ne41637
Jletanpio HEKOTOpOro mpubopa sBiIseTcs Bpamarouiascs kKaTymka. OHa COCTOUT M3 TPEX OAHOPOIHBIX
COOCHBIX UIWIMHJPOB: IIEHTPAJIbHOrO Macco M=7 kr u paguyca R=4cM, u 1ByX OOKOBBIX C

Maccamu M=4 xr u ¢ paanycaMu R+h. HpI/I 9TOM MOMCHT MHEPIHHU KATYIIKN OTHOCHUTCJIBHO OCH BpPAllICHUA,

(m+2M)R?

BbIpa)kaeMblii B Kr-cM2, naércs Qopmyinoit I = + M(2Rh + h?). Tlpu KakoM MaKCHMallbHOM

3HAYEHUH N MOMEHT MHEPLIUU KAaTyIIKH HE TPEBBIIIACT MPEACTBHOTO 3HAYCHHS 156kr-cM?? OtBeT BBIPA3UTE
B CAaHTHUMETpax.

Pemenue.
1 <156, h?+8h—-9<0, —9<h<1.

Ortser: 1.



3amanue No41693

Ha Bepdm wuHKEHEphl TPOCKTUPYIOT HOBBIM ammapaTr i IOTPY)KCHUS Ha HeOONbIINE TIyOHWHBI.
KoHctpykuuss umeer kyOudeckyro (opMy, a 3HAUMT, ACUCTBYIOMIAs Ha ammapar BbITAJIKUBAOIIAS
(apxuMenoBa) cuiia, BRIpakaeMasi B HBIOTOHAX, Oy/IeT ompenemsiThes 1o Gpopmyiie: FA=pgl3, rae | — nnuna
pebpa Kkyba B Merpax, p=1000 kr/M> — IUIOTHOCTH BOJBI, 4 (— YCKOPCHHE CBOGOIHOTO IAfCHHUS
(cauraiite g=9,8 H/kr). Kakoil MoxkeT ObITh MakcUMajbHas JJIMHA peOpa Kyba, 4ToOBl 00ECIEeUUTh €ro
IKCIUTyaTallMi0 B YCJIOBHSX, KOTJa BBITAIKUBAIONIAS CHJIA TPH TOTPYKCHHH OyneT He OombIle,
yem 2817460,8 H? OTBet BbIpa3uTe B METpax.

Pemrenue.

312817460,8

F, < 2817460,8, pgl® < 28174608, = 100098 6,6.

dopmyna u uest J0BOJIBHO MPOCTHI, @ BOT YKCJIA U BEIYUCIICHHE KyOMYEeCKOT0 KOPHS B BBICIICH CTEIIEHU
HenpusATHBL. [lo kyOmueckuM KopHeM mosryqaetcs uuciio 287,496, KoTopoe MOKHO TIPEACTaBUTh B BUJIC
287496:1000. Teneps Oynem nenuth 287496 Ha MaJleHbKHE YHCIIA U CMOTPETb, YTO MOJIYYUTCS, BEAb MBI
yOEXKICHBI, UTO U3 YUCIIa U3BJIEKACTCS KyOUUeCKHil KOpeHb Hareno. 287496:2=143748, 143748:2=71874,
71874:2=35937. [lanb1ie 3amevyaeM, 4TO Cymma UQp MOJYUHUBIIETOCS YUCIIA JSIUTCS HA 3, 3HAUUT CaMO
YHCIIO JeJIUTCA Ha 3 0e3 ocraTka. 35937:3=11979, cHoBa MoxeM noaenuTh Ha 3, 11979:3=3993. BHOBL
(yKe 0XKuIaeMo, MOTOMY YTO M3BJICUCHUE KyOUIECKOT0 KOPHS, IPOCTHIE MHOXKHUTEIHU JIOJDKHBI IIOBTOPUTCS

KpaTHOe TpéM 4Hciio pa3) aenuM Ha 3, 3993:3=1331. [Tonyunnu ky6 yucna 11, utoro
287496=(2*3*11)°=66°.

OrtBert: 6,6.
3aganue Ne41793
Jnst onpenenenust 3pGEKTUBHON TeMIiepaTypsl 3BE3 HCIONB3YIOT 3aKkoH Credana—boibIiMaHa, COrjlacHO
ST _ -8 Bt
kotopomy P=¢ST", rae P — MoLIHOCTb n3iy4eHus 38e3/ibl, 0 =5,7-107 — 7 — TOCTOsIHHa, S — mromans
M-

MOBEPXHOCTU 3BE3lbl, a T — Temmeparypa. M3BecTHO, 4TO IUIONIA/b MOBEPXHOCTH HEKOTOPOU 3BE3IbI
paBHa 1/8-10%° M2, a MOIIHOCTh €€ M3JIy4eHHUs paBHa 2,9184-1027 Br. Haiinute Temneparypy 3Toii 3Be3/1bl B
rpanycax KenbBuHa.

Peruenue.

. .| 2,9184-1077
P =29184-10%, T = . = 800.
571078 - 5~ 10%°

Curyanus abCoMOTHO UASHTHYHA Tpeabyiieii. Ho BbI He JOKHBI 00SThCS, @ TOMHHUTD, YTO OTBET Ha
MOI0OHYIO 33a71a4y JI0JDKEH OBITh KpacugviM, a 3HAUUT cMmeno neiute 29184 na 57!

Otset: 800.



Saganue Ne41847
JUis TOoJydeHus Ha DSKpaHe YBEJIWYEHHOTO M300pakKeHUs JIaMIIOYKH B J1a0OpaTopuu UCHONb3YeTCs
coOuparomias JuH3a ¢ TIaBHBIM (hOKyCHBIM paccrosinueM f=60 cm. PaccrosHue di OT JTMH3BI A0 JIAMITIOUKH

MOXET M3MeHAThCsA B mpenenax ot 100mo 120 cm, a paccrosiaue dz OT JHH3BI 0 9KpaHa — B MpEaenax

1,01 1
ot 120 no 140 cm. H306paxenune Ha 3kpaHe OyAeT YETKUM, €CJIM BBINOJIHEHO COOTHOILIECHHE ot = 2
1 2

VYkaxuTe, Ha KaKOM HAauWMEHBIIEM PACCTOSHUU OT JIHMH3bl MOXHO IOMECTHTH JIAMIIOUKY, YTOOBI €&
n3o0paxeHue Ha sKpaHe 0b110 YETKUM. OTBET BBIPA3UTE B CAHTUMETPAX.

Pemrenue.
1 _ 1 1
d, 60 d,

1
Benuuunel d; Oyzaer TeM MeHbIIe, 4eM OOJIbIlle BeTUYrHa o0paTHas, T.e. - [IpekpacHo BUIHO, YTO YeEM
1

1 1
MEHbIIIE —, TeM OoJbIIIe o= (¥, KaK 0TMEYajI0Ch, MEHbIIIE d ).
2 1

1 o
Hy, a BCJIMYHWHA d_ B CBOIO O4YE€pPEOb 6yz[eT HAaNMMCHBIICH ITPU MAaKCUMAJIbHO BO3MOXKHOM 3HAUYCHUN dz, T.C.
2

npu d, = 140. Octaércs moACTaBUTH ATO 3HaYCHHE B (POPMYITY U HATH d4.

140 - 60

1= 13060 10>

Ortser: 105.

3amganue Ne41897
[Tepen oTIpaBKO# TEIIOBO3 M3al TYI0K ¢ yacToToi fp=447 I'u. UyTh mo3Ke W31 IYA0K MOIbE3KAIOIIHIA
K wiardopme TernoBo3. M3-3a addekra Jomiepa yacrora Broporo ryzaka f 6osbiine nepBoro: oHa 3aBUCHT

OT CKOPOCTH TEIIoBO3a 1o 3akony f(v) = % (I'm), rme ¢ — cKopocTh 3ByKa B 3BYKa (B M/C). UemnoBex,
c
CTOSIIIMK Ha maTGopme, pa3iiudaeT CUTHAJbI MO0 TOHY, €CJIM OHHM OTJIMYAIOTCS HE MeHee, uyeM Ha 3 .

Omnpenenure, ¢ KaKOil MUHIMAJIBHON CKOPOCTBIO MPUOIIKAIICS K MIaT(OopMe TETII0BO3, €CIIH YEIOBEK CMOT
pasnuuuTh cUrHanel, a C=315 m/c. OTBeT BbIpaszuTe B M/C.

Pemenue.

Yacrota BTOpPOTI'O Iryaka 6y,Z[eT OOJIbIIIE YaCTOTHI epBoro, NMOTOMy 410 B (I)OpMy.]'Ie HepBLIﬁ T'yAOK OCIIUTCA
Ha IMOJOXKHUTCIIbHOC YU CJI0 MCHBIIIC CINHHUIIbI (T.e. YMHOKaCTCA Ha YHUCJIO OoubIIce 1) Tornma

447
fw)—fo=3 1—1)2450' v=2,1.
~ 315

Ortser: 2,1.
3aganue Ne41957

v &
Ilo 3axkony Oma Uil NOJIHOM LMK CWJIa TOKa, M3MepsieMas B amIiepax, paBHa | = o THe & — SC

UCTOYHUKA (B BOJIbTAX), =3 OM — ero BHyTpEHHEe CONpPOTHBIECHHE, R — compoTuBIeHHEe 1enu (B OMax).
[Ipn xakOM HauMEHbIIEM CONPOTUBJIEHHM LIETH CUja TOKa OyneT cocTaBisATh He Oosee 4% OT cuibl TOKa

&
KOPOTKOTO 3aMbIKaHus [, = =? (OTBET BhIpa3uTe B OMax.)
T

Pemenue.

& &
<004y, 7—<004-, R272

Otser: 72.



Or navana crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=368 u 10 KOHIa CTPaHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=379 mox Homepamu 5383, 5385, ..., 5613 (Bcero
116) npeanoxeHsl 3a1a4 HA HAWTYYIIHH BEIOOP, MH(POPMAIUSI B KOTOPBIX COJIEPKHUT TAOIHUILY MITH
pPUCYHOK. MBI Takue IpuMephI pemanu B pasaene "Anredpa".

Ot kon1a crpanutibl http://opengia.ru/subjects/mathematics-11/topics/2?page=379 u 10 KOHIIA CTPAHHUIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=399 mox Homepamu 5615, 5617, ..., 6005 (6e3 5859
Bcero 195) mpeacTaBieHbl XOPOIIO 3HAKOMBIC 3aa41 Ha COCTaBJICHUE YPABHCHHI

3ananue Ne5967

baitnapka B 10:00 Beimia u3 myHkTa A B IyHKT B, pacnionoxxennbiii B 15 kM ot A. IIpo6siB B myHkTe B 1
yac 20 MuHyT, Oaiiapka OTHpaBMWIaCh Ha3al M BepHyaach B MyHKT A B 16:00 Toro xe aua. Onpenenute (B
KM/4) COOCTBEHHYIO CKOPOCTh OalIapKu, €CJIM U3BECTHO, YTO CKOPOCTh TEUCHUS PEKH 2 KM/U.

Pemrenue.

15
Bpewms B mytu ot A 1o B: ey

Bpewms B mytu ot B 10 A: 1—52

[Tonnoe Bpems Becero mytemectsusi: 16 — 10 = 6.

BakHblii MOMEHT COCTOUT B TOM, YTO HAM COBEPILLIEHHO HEBAYKHO, HA KAKOM UMEHHO y4yacTke — oT A k B
win oT B x A — Gaiinapka ABUraiach 1o TEYEHUIO, a HA KAKOM — IIPOTHB.

LB il ==05 x,=7
x+2 x—2 3> AT TOe 2=l

Ortser: 7.

Or xoHua crpanuiibl http://opengia.ru/subjects/mathematics-11/topics/2?page=399 u 10 KOHIIA CTPAHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=416 nox nHomepamu 6191, 6193, ..., 6335; 6379,
6381, ..., 6397; 77053, 77055, ..., 77151; 77331 — 77365 (Bcero 168) ciemyroT 3a1a4u Ha MPOIICHTHI,
OKpYTJICHHE, BI>I60p OmmKamero 6OJ'ILH_IGFO, MCHBIICTO, YCTHOI'O, HCYCTHOI'O LICJIOTO. M1 peuajin ux B
pazznene "Anrebpa".

Ot Hauana crpanuiisl http://opengia.ru/subjects/mathematics-11/topics/2?page=417 u 10 KOHIA CTPAHUIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=418 nmox Homepamu 77366 — 77384 (Bcero 19)
CIIEYIOT YK€ BCTpEUaBIINECS HaM MPOCTENIINE YPAaBHEHUS C PaIuKajlaMH, CTENEHSIMU, JIorapupmMamu U
TPUTOHOMETPHUYECKUMH (DYHKIMSIMU. 3a1a49H peIainch B 3-4 1eicTBUSI.

Or xoHua crpanuiisl http://opengia.ru/subjects/mathematics-11/topics/2?page=418 u 10 cepeauHbI
crpanuiibl http://opengia.ru/subjects/mathematics-11/topics/2?page=493 nox Homepamu 77503, 77505, ...,
79053 (Bcero 776) cnenyroT 3a7a4d Ha MPOIICHTHI, OKPYTJICHHUE, BBIOOp OrpKaiinero 00IbIIero, MEHBIIETO,
YETHOTO, HEUETHOTO 11EJI0T0 ¥ TIPOCThIE IecTBUA. MBI pemanu ux B pazzaene "Anreopa".



http://opengia.ru/subjects/mathematics-11/topics/2?page=368
http://opengia.ru/subjects/mathematics-11/topics/2?page=379
http://opengia.ru/subjects/mathematics-11/topics/2?page=379
http://opengia.ru/subjects/mathematics-11/topics/2?page=399
http://opengia.ru/subjects/mathematics-11/topics/2?page=399
http://opengia.ru/subjects/mathematics-11/topics/2?page=416
http://opengia.ru/subjects/mathematics-11/topics/2?page=417
http://opengia.ru/subjects/mathematics-11/topics/2?page=418
http://opengia.ru/subjects/mathematics-11/topics/2?page=418
http://opengia.ru/subjects/mathematics-11/topics/2?page=493

Or navana crpanuusl http://opengia.ru/subjects/mathematics-11/topics/2?page=495 u 10 cepeauHbI
crpanwmibl http://opengia.ru/subjects/mathematics-11/topics/2?page=518 o Homepamu 9651, 9653, ...,
9999; 99565 — 99621 (Bcero 232) cienyroT 3HAKOMBIE 331a4H Ha pa3IMyuHbIe TeMbl. B mpuMepax mpocsr
HaWTHU KOPEHb ypaBHEHUS (pemaeTcs B OAHO aeicTBre). ECTh 3amaun Ha cniasst, npoyenmol, ONrKaiiiee
OoJblliee, MEHbIIEE, YETHOE, HEUeTHOE 11eJ10€. BEIOOPOUYHO pelumM HEKOTOPhIE U3 HUX.

BrniepBbie Obl1a BCTpeueHa 3a/1aua Ha apugmemuyecKyro npospeccuio.

3amanue Ne99573

Cvemanu 4 nutpa 15-IpOLIEHTHOrO BOJHOIO pacTBOpa HEKOTOPOro BemecTsa ¢ 6 mnuTpamu 25-
IIPOLIEHTHOIO BOJHOIO pacTBOpa 3TOro ke BemecTBa. CKOJIBKO IMPOLEHTOB COCTABISAET KOHLEHTpaLMs
MOJIYYMBIIETOCs pacTBoOpa?

Perenue.

KonnuecTBo BeliecTBa B pacTBOpE HalAECTCS YMHOKEHUEM BEJIMYMHBI €T0 KOHYeHmpayuy Ha BeCb 00beM
pactBopa.

4-0,15+6-0,25
4+6

= 0,21.

KoHuenTpanuio nmpocst Belpa3uTh B IPOLEHTaX, 3HAYUT HaJ0 YMHOXUTH €€ Ha 100.

CwMmenmBasi pacTBOPbI pa3HbIX KOHLEHTPALUH (MK CIUIaBbl) Mbl HE MOXKEM IOJIYYUTh PacTBOD,
KOHIICHTPALUsI KOTOPOTO OyJeT O0IbIle MaKCHMAaIbHOM KOHIICHTPALUU PAaCTBOPOB-CIIaraeMbIX.

Otser: 21.

3aganue Ne99574
Wziom monyuaercss B mpoliecce Cymkd BuHOrpaaa. CKOJbKO KHJIOTPAaMMOB BHHOTpaja MOTpeOyeTcs s
nony4yeHus 20 KMIOrpaMMOB M3I0Ma, €CJIM BUHOTpa coepkuT 90% BObL, a 3t0M coaepKUT 5% BOAbI?

Pemenue.

M3roM BCE ke He 10 KOHIIA BBICYHNICHHBIN BUHOTpal. Eciu BeICYIINTH BUHOTPaJ 10 KOHLA, octaHeTcs 10%
OT €ro NepBOHavYaIbHOM Macchl. Eciii BBICYIIUTH U310M, ocTaHeTcst 95% yxke OT nepBoHavyaIbHOW Macchl
U3I0Ma.

[Tony4yenHble BeIMUMHBI paBHBL. TOraa Macca BUHOIPAia HaleTCs

20-(1-0,05)
= 190.
1-09
Ortsert: 190.
3ananue Ne99575
Nwmeetcs nBa crnasa. Ilepssiit cogepxut 10% nuxens, Bropoit — 30% Hukens. M3 3tux AByX cIIaBoOB

MONTy4nJIN TpeTui criaB maccod 200 kr, conmepxkamuii 25% nukens. Ha ckoiabko KUIOrpaMMOB Macca
MEePBOTO CIJIaBa ObLJIa MEHBIIIE MACCHI BTOPOTO?

Pernenue.
Ecim x — macca mepBoro criaBa, y — mMacca BTOPOTO, TO TpeOyeTcss HAWTH 3HAYCHHUE BBIPAXKEHUS ) — X.

1 =0,25-2
{0,x+0,3y 0,25 - 200, x =50, y=150, y—x = 100.

x +y =200,
Ortser: 100.


http://opengia.ru/subjects/mathematics-11/topics/2?page=495
http://opengia.ru/subjects/mathematics-11/topics/2?page=518

3ananue Ne99579

bpuraga manspoB kpacut 3a60p miuuHOM 240 METPOB, €KEITHEBHO YBEIMYMBAs HOPMY MOKPACKH HA OJTHO U
TO K€ YMCIIO MeTpoB. M3BeCTHO, 4TO 3a MEepBBIN U MOCIECAHUN JIeHb B CyMMe Opuraja nokpacuia 60 MeTpos
3abopa. OnpenenuTe, CKOJIBKO THEH Opuraaa MajasipoB Kpacuiia BeCh 3a00p.

Pemrenue.

Bcenomunaem apudmMeTnieckyro mporpeccuio, Beib IMEHHO O Hell 3/1ech 1 uAeT pedb. BoT HeoOxoaumast
dbopmya.

a; +a,
=T
N3BectHO, uTO A4 + a,, = 60, a HaliTU npocAT 7.
28
a, +a,

S uMero CUITbHOE TTOI03pEHHE, YTO Oe3 3HAHUST (POPMYIIBI CYMMBI 7 -4JICHOB apu(PMETUUIECKOU MPOTrpeccun
3Ty 3aJa4y MbI OBl HE PEIIHIIN.

OrtBer: 8.
3aganue Ne9959
Haiinure xopenb ypaBHeHUs — zx = —7%.
Pemtenue.
3 =-7 1 =10
4x = ok x = 10.
Otsert: 10.
3aganaue Ne99595

JIBa memexosa OTMPABIAIOTCS OAHOBPEMEHHO B OJHOM HAIPABICHMM M3 OJHOTO M TOrO K€ MeCTa Ha
MpOryiky mno amiee napka. CKopocTh mepBoro Ha 1,5 km/4 QoJiblile CKOPOCTH BTOpOro. Yepes CKOJIBKO
MUHYT PacCTOSTHUE MEXKyY IeniexonaMu ctaier pasHbIM 300 meTpam?

Pemenue.

[lemexonpl oTAANAIOTCA APYT OT Apyra (a2 MUMEHHO PO 3TO U CIPAIIMBAIOT) CO CKOPOCThIO, PABHON MOJTYJIIO
Pa3HOCTH UX COOCTBEHHBIX CKOpocTel. [IeficTBUTENBHO, €CITU CKOPOCTH Y MELIEX0/10B, ABMKYILIUXCS 8 00H)
cmopony, OynyT paBHbI, TO OHH HE OyIyT OTAANATHCS IPYT OT Apyra.

|v1_v2|'t=0,3, t=0,2
He 3a0b1Baem MEPCBCCTU PE3YJIbTAaT B MUHYTHI.

Otser: 12.



3aganue Ne99600
Yacel co crpenkamu mokaspiBaloT 8 4vacoB 00 muHyT. Uepe3 CKOJAbKO MHUHYT MHHYTHasi CTpejka B
YETBEPTHIN pa3 MOPABHAETCS C YACOBOU?

Pemenue.
3amaga MOKeT 00€CKYpakUTh IIPH MEPBOM MIPOUYTEHHUH, HO TOJIBKO HE HAC, MbI YK€ TEPTHIC KaIauu.

HOHSITHO, 4TO 3TO 3aJa4a Ha ABUXKCHUC, TOJIBKO q)HpraHTBI AcJIa B 9TOT pa3 HC OXOTHO UAYT Ha CACJIKY CO
CICACTBUCM.

3a 12 gacoB (720 MuHyT) YacoBas cTpeiika 000iAET Bech 1udepOIaT U BEPHETCS B UCXOTHOE MOJIOKEHHUE.
MunyTHas CTpesKa npotidem TOT ke nyms 3a 60 MUHYT, T.€. B 12 pa3 ObICTpee YaCOBOM CTPEINIKH.

BBeneMm eaunuily usmMmepeHusi CKOPOCTH 00eUX CTPETIOK — yroi (B rpaaycax) / MUHYTA.

. 360° .
[Tycte Temeps CKOPOCTh YACOBOH CTPEIKH ¥V = —— = 0,5°/MHH, CKOPOCTh MHHYTHOW CTPEJIKH

12v = 6°/MuH.

Pemnm BcmioMoratenbHy0 3a7a4y, a MMEHHO OTBETHM Ha BOIIPOC, YepPe3 KAaKOe BPEMs CTPEIIKU
MOPaBHAIOTCSI, €CJIM HAYMHAIIM OHU CBOE JIBMKEHHE U3 OHOU mo3unuu? Kaxxaqomy 10KHO OBITh OUEBHIHO,
YTO MUHYTHAs CTPEJKa MPeoI0JIeeT MyTh, PABHBIN

360° + vt,,
rae tp ecTh uckoMoe Bpems, a Vip ecTh IyTh, KOTOPBIH 3a 3TO BpeMsi IIPOMJIET YacoBasi CTpeIIKa.

CKOpOCTb MHHYTHOﬁ CTPCJIKK HaM M3BCCTHA, TOr'Aa

360° 4+ vt 720
——=t, ty=—
12v ’ 11
B namei 3a1a4cC, CTPCJIKU HAYMHAIOT JIBUXKCHHUC U3 PA3HBIX HOSHHHﬁ, JacCcoBas YKa3bIBACT HA 8, MHUHYTHAasd —

Ha 12 — mexny HumMu certuac paccmosinue B (12 — 8)30=120 rpagycoB. Bpewms, uepe3 KOTOpoe CTpesiKu
MTOPABHSIOTCSI, CTAPTYS CO CBOMX MO3UITHI, MBI HAlJIeM aHAJIOTHYHO BCIIOMOTATEIILHOM 3a/1a4e.

12v T T

(360° —120°) + vt _y 480

o 480
I/ITaK, INEPBLIN pa3 MOCJIC HavaJla ABUXKCHUA, CTPECJIIKN ITIOPABHAIOTCA YCPE3 F MUHYTBIL. A 4TOOBI OTBETUTD

Ha BOIIPOC 3a/1a4, OCTaJIOCh MPUOABUTh K TOMY BpeMeHH 31 .

480 +3-720 2640

11 =11 = 240.

t 4+ 3ty =

Ha camoMm gene Mbl ceifuac poienani BOCXUTUTEIbHYIO pad0OTy U IOIYYUIIH BIIOJIHE CEPbE3HbIE
pE3yIbTATHI.

[IyTka unu HeT, HO Tenephb nepes noxoaom Ha EI'D o maremaTuke Oynem rajiath, kakue OpaTth yacel. Ha
OJIHY PYKY HAJIETh CO CTPEJIKaMH, Ha APYTYIO — C JJIEKTPOHHBIM AUCIIEEM. ©

Otser: 240.

Cam cebst He noxeanuib — HUKMO He NOXEAUM.



3amganue Ne99614
OnvH MacTep MOKET BBINIOJHUTH 3aKka3 3a 12 yacos, a Apyroil — 3a 6 4acoB. 3a CKOJIbKO 4acCOB BBIIOJIHST
3aka3 00a mactepa, paboras Bmecre?

Pemenue.

DTO KJIacCUKa

S
+
o =

OrtserT: 4.

CTaHOBUTCS OYEBUIHBIM, YTO HE TOJIBKO (PU3UKY, HO 1 €CTECTBO3HAHUE B IIEJIOM HY>KHO 3HaTh. MBI
BCTpEUaly 3a/1a4yl U Ha CIUIaBbl, U Ha MOTPYXKEHUs Kyaa-To, U Ha 3 ekt Jomnepa, u Ha 3akoH Oma, u Ha
cuily ApXxumena, U Ha JJUH3bI, 1 Ha KOHIICHTPAILIMIO BEIIECTBA, M HA CTPETIKH, U Ha OAHKOBCKHE BKJIAJIbI, U HA
KYpPChI BAJIIOT, U Ha JIBWXKEHUS TI0 TEUCHHUIO, U Ha siiepHBIN pacnag. OueHb MHOTO Pa3iINYHbIX (PU3HMUECKUX
MIPOLIECCOB U HKCIIEPUMEHTOB OMKCHIBAIKCH B 3a/1a4ax.

Ecnu untarens BO3MYTHIICS TaKUM TPEOOBaHUSIM, BEJlb HAIMMCAHO, YTO HK3aMEH 10 MaTeMaTHKe, a He
(bu3HKe, TO CKOpee BCET0, TOT YUTATEIh MM IIIHI TPOCUHUK.

Yuurech B IIKOJIE XOpomo I10 BCEM IIpeaMETaM, U 6y,I[CT BaM C4HacCTBC.

Hcxywenue coamscsi Oyoem 0coOeHHO CUTbHBIM 3 MU2 00 N06eobl.



Or xoHua crpanuisl http://opengia.ru/subjects/mathematics-11/topics/2?page=518 u 10 KOHIIA CTPAaHHIIBI
http://opengia.ru/subjects/mathematics-11/topics/2?page=518 cieayroT mpuMephl, Ha KOTOPBIE S HAXKUMA
"OTI0XUTE".

Takxke, Oenble BOPOHBI BCTPEYAINCh MHOTOKPAaTHO B IIPOLIECCE O3HAKOMIICHUS € paszienoM "YpaBHEHUS U
HepaBeHcTBa".

Cpenu OTIIOKEHHBIX 3314 SIBHO OBUTH 32/1a49¥ BBICOKOTO H MOBBIIIEHHOTO YpoBHEH, yacT C. 31ech ux
myOIMKOBATh s HE OYAYy.

BonbIIMHCTBO K€ OTIIOKEHHBIX 337]a9 MbI JABHO YMEEM pPeIlaTh.
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Tenepb MOroBOpUM O MPOJIEJIaHHOM padoTe.

Pazo6panu mbl ¢ Bamu 5017 3amau ¢ yu€Tom TeX, 4YTO MBI €Ille PEIIiiIn B pasnaene "Anredpa.

Taxoke ObuTH OTIIOXKEHBI 184 3a1aun 1 BCTpedeHbI 79 paHee OTIIOKEHHBIX 3a/1a4 U3 pasnena "Anredpa'.

Hroro 5280, onsATh s rae-To Aajl Maxy, €Ciu B pa3jene "YpaBHEHUs U HEPAaBEHCTBA" aHOHCUPOBAaHO 5228
3azad.

Ommbka cocTaBuia

5280 — 5228

£33 ~ 0,009946.

Hekoropsie u3 ommbox ®UITN

http://opengia.ru/items/41571 He MeTpoOB NpaBHILHO, a 132 MeTpa.

http://opengia.ru/subjects/mathematics-11/topics/2?page=357 moBepXHOCTH MUILETCS ¢ OYKBOM P.

Bnaronapfo BCEX, KTO YHUTal, €CJIN TaKUEC €CTh.

Jxenny6aeB Dayapn, 18 utonst 2014 roaa.
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S1 Hazeroch, 4TO BBI TIOCETHIIM calT http://opengia.ru/subjects/mathematics-11/topics/2 u yBuaenu BHU3Y
CTpaHUIBl MeNKuM IpudToM "Hcrnonp3oBanue MaTepruantoB OTKPHITOTO OaHKa B KOMMEPYECKHX LEISX
3anpemnieHo’. [Toatomy, 1 He UMEI0 HUKAKOTo MpaBa HU y KOTO IMPOCUTh BO3HArpakJaeHus. B To jxe Bpems,
T000M TPy ToJDKEH OBITh ortadeH © . Mo Teredon +7 963 170 43 67. Jlanbine BB 3HAETE, YTO JCIATh.
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