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lNpeaucnoBue

O cTpykType nocobus.

B moco6uu npuBenennl 10 BapuaHTOB, COCTaBJIEHHBIX II0 00-
pasmy Bcepoccuiickoil IIpoBepouyHOU padbOThI IO MAaTeMaTHKe
B 8 KJacce. Bce BapuaHTHI IIOIIAPHO MOAO0HELI — 3aJaHUA Bapu-
aHTa N°2 aHAJOTUYHEI 3aauuAM BapuaHnTa Nel, 3amanusa Bapu-
anTa Ne4 aHayiormuHb! 3aganuaM BapuaaTa Ned u t.1. OTMeTuM,
YTO CJOMKHOCTH BAPMAHTOB MOCTEIIEHHO HAPaCTAEeT OT IIEPBOTO K
ImocJieTHeMY, HO B II€JIOM He BLIXOIUT 3a PAMKHU, IPeIyCMOTPEH-
urle [lemoBepcueit BITP B 8 kiacce.

B oTmenbHOM OPUIOKEHUUN K IIOCOOHIO MPUBEAEHBI OTBEThI
KO BCeM 3aJlauaM BCeX BapUAaHTOB, a TaKJKe pelleHusd Hauboaee
CJIOKHBIX 3aJaHUI BAPUAHTOB C HEUETHLIMU HOMepaMu — 3a-
maun Ne1l9 u HeKOTOPBIX IPYTHUX.

Cucrtema OLleHHUBaHuUA.

s ymob6eTBa paboThI ¢ TocoOmeM HUKe IPUBEIeHa CUCTeMa
OIleHWBaHUA, IIPeaycMOTPeHHass BecepoccuiicKoii IIpoBepPOUYHOMI
paboroii mo matematuxe B 2020 roxy.

Homep sapanua| 1 2 3 4 5 6 7 8 9 |10
Bann 1 1 1 1 1 2 1 2 1 1

Homep 3amanusa| 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 |HAroro

Baan 1 1 1 1 2 2 1 2 2 | 25
OrMeTKka 10 MATHOANIBHOM IIKaJe | «2» «3» «4» «B»
ITepBuuHbBIE OAJITBI 0-7 8-14 [ 15-20| 21-25
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TPEHUPOBOYHbIE BAPUAHTDI

BapuaHT 1

6 4
@ Haiigure smauenune BeipaskeHus 2: (7—3)

OTserT:

@ Pemute ypaBuenue (4x—5)(—6x+ 78)=0.

Orser:

OnroBas 6asa peanusoBajia 54 T (pepMepPCKON TPOAYKITNH,
pacupeneJéHHON MeXXK Iy OBOIMaMu 1 (pPyKTaMHU B OTHOIIIE-
HuU 5 : 4 coorBeTcTBeHHO. CKOJIBKO TOHH OBOIIEH peaanso-
BaHO OITOBOII 6a301i?

OTBerT:

Ha xoopaumuaTHOI mpsaMo#i oTMeueHbI umciaa a u b. OT-
MeTbTe Ha NPAMOH KaKyH-HUOYAb TOUKY X TaK, UTOOBI
OPU STOM BBIOJHAJINCH TPU ycaoBua: x—a>0,b—x>0
max<0.

Orser: ° " * >

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
I.A. Mansies, A.A. Manbiies, JI.VM. MaabiieBa
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Bcepocculickas nposepo4Has paboma

KpacHbIX. CpenHee apudMeTrnYecKOe UnCce Ha BceX Kap-
TouKax paBHO 15. Eciu yBemnuuTh B IBa pasa KasKIgoe 13
YuceJ, HaIUCAHHBIX Ha KPACHBIX KapPTOUKaX, TO CpeaHee
apu@dmerruecKkoe Bcex umces cTaHeT paBHO 25. Kaxoe
HamMeHbIIIee YHCJIO KEITHIX KapTOUeK MOJKeT JiesKaTh Ha
croJie?

3anumniuTe pelneHue u OTBET.

Pemenne:

© wmsmparens Manbies [I.A., www.afina-r.ru

BapuaHm 10 929

OTBerT:

BapuaHnTt 10

@ Haiinure 3HaueHUe BRIDAKEHU A 1,02 34
' P 125 55

Orser:

121
@ Pemrure ypaBHeHUE X — 7 =0.

OrserT:

B ropoackom mapke BBICAAUIN PO3bI, JUJIUNA U TIOJIBIAHBI
B cooTHoIleHUn 9:6:5. CKOJIBKO BCEro I[BETOB IOCAIMIN
B IIapKe, ecJii ObLI0 BhIcaykeHo 144 po3ni?

Orser:

OTMeThTe Ha MPAMOI KaKyO-HUOYAb TOUKY X TaK, UTO-
OBI IIPU 3TOM BBITOJHAINCH ycyoBusa: (x —a)(x —b)<0 u
(x—c)(x—d)>0.

Orser: } : } }

a c b d

\/

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
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100 Bcepocculickaa nposepoyHasa paboma

Ha pucynke nzobpaxkén rpa- 7k
dur pysruuu y=ax2+5.
Haiigute KoappumnuerT a. / N

OrsBer: / \

Ha maunabIx HU:Ke rpa)uKax IpUBeIeHbI Pes3yIbTaThl MeTeo-
poJornyecKux HaOIIOAeHU B HEKOTOPOM HACEJIEHHOM ITyH-
KTe B TeueHUe IeCTy JHel, ¢ IToHeAeIbHUKA 0 cy00oTy.

Ha mepBoM pHCYHKe JKUPHBIMH TOUKaAMU IIOKAas3aHa TeM-
neparypa t Bosayxa B 12:00 uacoB KaskI0ro 1HA, HA BTOPOM pPU-
CYHKe — OTHOCHUTeJbHAs BJIAKHOCTBL () B 9TO Ke BpeMd. s
HATJIAIHOCTH TOUKY COeIUHEHbI IUHUAMU. I10 TOpU30HTAIN OT-
MeUYaloTCsd THU HeIeJl, II0 BePTUKAJIU — 3HaueHne TeMIepary-
p®I Bo3ayxa B rpagycax lleabcusa U OTHOCUTEIbHAA BIAKHOCTD
B IIPOIIEHTAX.

tfC ¢[%
; :
14
13 \\ 70 / \
12 \ 60
11 \ 50
10 40
9 30
8 20
7 10
ITH BT Cp 4T NT cO BC 0™ H BT cp 4t 0T c0 BC

B Tabauie nmpuBemeHbl 3HAUEHUS MaKCHUMAaJIbHOM abco-
JIIOTHOM BJIAYKHOCTH [, IPU TaHHOM TeMIepaTrype, IIPU 9TOM

© wmsmparens Manbies [I.A., www.afina-r.ru
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a0CoOJIIOTHAS BJIAYKHOCTE [ CBA3aHA C OTHOCHUTEILHOIN BJIAMKHO-

-100%.

CTBIO () COOTHOIIIEHUEM () = 7
max

t,°C 8 9 10 11 12 13 14 15 16
fmax> T/M3| 8,3 | 8,85 (9,43 |10,04|10,69(11,37| 12,1 |12,86|13,66

B kaxroii us qHeit HabI0Ma1aCh HANMEHBIIAA a0COTIOTHAS
BJIAYKHOCTL? B oTBeTe sanmuinuTe 9TOT AEeHb HeAeJU 1 3HAUCHNe
a0COJIIOTHOM BJIAYKHOCTH B I'/MS3.

Eciu B BOCKpeceHbe TeMIepaTypa BO3ayXa IIOHU3UTC 10
7°C, a OTHOCHUTEJIbHAS BJIAYKHOCTh He I3MEHUTCS 10 CPABHEHUIO
¢ cy000TOIi, TO MOYKHO JU CAEJATh KaKoIi-T100 BBIBOL O TOM,
KaK M3MEHUTCSA abCONIOTHAS BJIAYKHOCTh BO3ayxa?

Orser:

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
I.A. Mansies, A.A. Manbiies, JI.VM. MaabiieBa



102 Bcepocculickas nposepo4Has paboma

B rabauiie nmpuBeneHbI JaHHBIEC O CPeJHEeMEeCIUYHON TeMIIe-
paTtype Bo3nyxa (B rpaxmycax lleabcusa) B TpEX ropomax B
OCeHHUeE U 3UMHIEe MeCAIILI.

Topox Mecsa1ipr
CeHTAOPD| OKTAODPH | HOAOPDL | IeKabphb | AHBaphL | heBpaJb
Jlunenx| 12,6 5,7 -0,9 -6,1 -9,7 -9
Tam6os| 12,7 6,1 -1,4 —6,3 -7,5 -7,9
Opéx 11,9 5,7 -0,8 —5,4 -8,1 -7,6

B kakoMm ropoje cpemHss TeMIlepaTypa 3a yYKasaHHbIEe
IIIeCTh MECAIeB HauMeHbInasa? B oTBeTe yKaKuTe ropoj U 3HA-
YyeHNEe CPeIHel TeMIIepaTypPhbl, OKPYTIJIEHHOE IO COTHIX.

OrserT:

23
Ha namHo# HUKE YMCJIOBOU IIPAMOMN OTMEThTE UUCJIIO % .

A -
>

OrBer: f

ol T
O|n+
W+
O3+
Oloo+

1
3

ol—+
Nel[F 3

@ Haiinure 3HaueHMe BEIpAKeHUA a ecJamn M =i
8 p b’ 9a—106 11°

OTrserT:

B KopoOke JyiesxkaT TpU YEPHBIX, TPU OEJIBLIX U ABa Kpac-
HBIX Iapa. /3 KopoOKu HayrajJ BBIHUMAIOT JBa IIapa.
KakoBa BepOATHOCTH, UTO BHIHYTHIE IIIapPbl OKAMKYTCS Of-
HoOro 1BeTa?

© wmsmparens Manbies [I.A., www.afina-r.ru
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OTBerT:

CToMMOCTb HPUTOTOBJEHUS KJIYOHMYHOTO IKeMa CKJIa-
IBIBAETCS U3 CTOMMOCTH KJIYOHMKM M CTOMMOCTH caxapa.
B aBrycre kayOuuka mogoposxkaia Ha 80% mo cpaBHEHHUIO
C MIOHEM, 4 CTOMMOCTBL Caxapa oCTajiach IPeKHell, B pe-
3yJIbTATe UYero CTOMMOCTL IIPUIOTOBJIEHHUS [I)KeMa yBe-
aununiaack Ha 60% . CKOJIBKO IIPOIEHTOB OT CTOMMOCTH
IIPUTOTOBJIEHUS IyKeMa B HMIOHE COCTABJISAIA CTOMMOCTH
KIyOHUKU?

OrserT:

B Tpamenum m3BecTHBI 4
IJIUHBI OCHOBAHUM, M-

Ha OJHOHN 13 OOKOBBIX 10
CTOPOH U JIJMHA BBICO- 8
ThI, CM. pUCyYHOK. Haii- o
IUTe NJIUHY BTOPOI 00- 75
KOBOM CTOPOHBI 9TOM

TpaIenun.

OrserT:

Hau tpeyroabauk ABC Takoii, uto AC=BC=6, cos/A=0,3.
Otrpesok AH — BBICOTA 9TOr0 TpeyroabHuKa. Haligure gau-
Hy orpeska CH.

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
I.A. Mansies, A.A. Manbiies, JI.VM. MaabiieBa



104 Bcepocculickaa nposepoyHasa paboma

OTBer:

VEKaxKkuTe HOMepa BePHBIX YTBEeP:KICHUII.

1) Ecniu nmpsAMas OeJUT MIOIOoJaM IIepUMeTP PaBHOCTOPOHHETO
TPEyroJIbHUKA, TO OHA IPOXOJUT Yepes ero IeHTpP.

2) He cyIecTByeT BBIIYKJIOIO MHOTOYTOJbHUKA, YKCJIO SUAT0-
HaJieit KoToporo pasuo 10.

3) B UeThIpEXYroJabHUK C IJIUHAMHU CTOPOH 3, 6, 8, 10 MoxKHO
BIIACATH OKPYXHOCTD.

4) Eciu guaroHaJi BBIITYKJIOIO YeTBIPEXYTOJbHUKA HE PABHBI
IPYT APYI'Y, TO XOTA ObI OAVH U3 €r'0 YIJIOB ABJISETCSI OCTPBIM.

OrBer:

@ Kakoit HamMeHbIIUH AMaMeTpP AOJKHO HMeETh OpPeBHO,
YTOOBI U3 HETO MOKHO OBLJIO BBITUJINUTE OPYyC, MMEIOIITIi
ceueHNEeM NPAMOYTOJLHUK, MJINHBI CTOPOH KOTOPOTO OT-
HOCcATCA Kak 2 :1, a miomazns pasEa 1000 cm2? OTBer BbI-
pasuTe B CAaHTUMETPAX.

Pemmenne:

© wmsmparens Manbies [I.A., www.afina-r.ru
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Orser:

Ha mmarpamme mokasan skcmopt puca (B MJH ToHH) Tan-
agaamoMm, MHmnenr m BreTHaMOM 3a IIECTh JIET HAUMHASA C

2007 roma. PaccMmoTpuTe mmarpaMmMy # OpouTHTe (par-
MEHT COITPOBOXKIAIOIIIEN CTaThH!.

£ 12 ——]
e =4S (1 )—
10 —= < = -
E [ S = \\//
o — —

A,
i° 8 //‘\ —~
2 6 = 0=
a2 ™~ —— 7 .
— N\ - 74 "/3\
a b . =N =1 /] \2/
S 4 N —
= T~ 7
g I oS J_r/
o 2

2007 2008 2009 2010 2011 2012 Tona

Hauunas c 2007 zo0a saxcnopm puca u3 Bvemuama ygenu-
yugancs, docmuznys 6 2011 200y ceoezo maxcumyma, 00HAKO 8
2012 200y amom nokasameJss ynas noymu Ha wemeepmyv. O6s-
ém axcnopma puca u3 Taunanda 6 2012 200y 6vin HudNce, wem
6 2007 200y. U3-3a ozpanuyenuil Ha axcnopm puca 6 Unouu
Ha0.1100a0Cb pe3Koe YMmeHbvlleHue amozo noxkasameas 0o 2009
200a ex0YUmMeNbHO, HO Havuras ¢ 2010 zoda Ovln 3HAYUMENLDb-
Hblll pOCm 3KCNOpmMa puca amoi CmpaHoil.

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
I.A. Mansies, A.A. Manbiies, JI.VM. MaabiieBa



106 Bcepocculickaa nposepoyHasa paboma

B 2008 200y sxcnopm puca u3 Ypyzeasa cocmagaan 750
mulc. MOHH, ¥mo Ha 50 muvic. mOHH MmeHvuLe, wem 6 2007 200y.
B 2009 200y ommeuancs pocm akcnopma Ha 25% no cpagHeru0
¢ 2007 zodom, no yauce 6 2010 200y smom noxasameav ynaa 00
yposrna 2007 zoda. Caedyiowue dea zo0a 06sém sxcnopma pas-
HOMEPHO NOBbLULAILCA. YBeNULUBAACH KAHObLiL 200 NPUMEPHO HA
00RYy u my e geauduny,u 6 2012 200y docmuz 1075 moic. moHH.

1) Ha ocHOBaHUY IPOYMTAHHOTO OIIpeieuTe, KaKoi CTpaHe Co-
OTBETCTBYET KaXKIbIi N3 TPEX IPapUKOB.
Orser:

1) — ,2) — »3) —

2) ITo umerormeMycs OIIMCAHUIO IOCTPOMTE CXeMaTUUHO rpapuK
sKcmopTa puca us Ypyraaa B 2007-2012 rr.

Z 1100
1000
900
800
700

DKCIOPT pHCa, THIC. TOH

2007 2008 2009 2010 2011 2012 Tonma

VYrabl Ipu OJHOM M3 OCHOBaHUI Tpamenuu paBHBI 50° u
40°, a 0TpesKU, COeJUHSIONINE CePEIUHBI ITPOTUBOIIOIOMK -
HBIX CTOPOH Tpameluu, paBHL 9 u 17. Haligure MeHbIIIEE
13 OCHOBAHUI 9TOU Tpamemun.

3anumninre pelieHne u OTBET.

Pemnenne:
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Orser:

Ot npucranu A K npuctanu B, paccTossHUe MeXKIy KOTO-
peiMu 30 KM, OTIIpaBMJICS ILJIOT, ABUTASCH IIO0 TEUEHUIO

PEKU CO CKOPOCTHIO, PABHOM cKOpocTH TeueHUA. OTHOBpPE-
MEHHO C 9TUM OT IIpUCTaHu B K mpucTaHu A OTIpaBUIaCh
MOTOpHaA Jjoxka. Jlogka mpomJbLia MUMO ILJIOTA Yepes
2 vyaca u mpubbLIa K mpuctanu A Ha 1 yac 40 MUHYT paHb-
e, yeM ILJTIOT OpubbLI K mpuctanu B. OmpenennTe cKo-
POCTH TeUeHUs peKu (B KM/4).

3anuiinTe pelleHne U OTBET.

Pemmrenne:

«Maremarnka 8 Kiacc. Becepoccuiickasi mpoBepouHas pabora»
I.A. Mansies, A.A. Manbiies, JI.VM. MaabiieBa
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Pemmrenne:

OrTBer:

@ Ha crose aexar 20 KapTouek, KaxKgas U3 KOTOPLIX JIOO
ceporo, Jub0O MAaJHMHOBOTO I[BETA, IPU 9TOM KaMKIOro
I[BeTa eCTh XOTs OBl OfHA KapTouka. Ha Kaskmol ns Kap-
TOUEK HAIMCAHO HATypPaJbHOE UMCJO, IIPUUYEM UKCJa Ha
BCEX CEePhIX KApPTOUKAaX Pa3JIMUYHLI, 4 UKMCJO Ha JII000H 13
MAJMHOBBIX KapTOUYeK 0OJIbIIe, YeM UMCJIO Ha JI000H 13
cepeix. Cpenmee apudMermuecKoe UmceJ HA BCEX Kap-
Touxkax pasHo 18. Eciu yBeJMunTh B TPHU pasa KaxkIgoe 13
YuceJ, HAIMCAHHBIX HA MAJMHOBBIX KAPTOUKAX, TO CPEe.-
Hee apudMeTHuecKoe Bcex unceli cramer pasuo 40. Kaxoe
HanbOJIbIIIee YMCJI0 MAJUHOBLIX KAPTOUEK MOJKET JIeHKATh
Ha cToJie?

Orser:

3anuminre pelieHre 1 OTBET.
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