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OcHoBHOI rocynapcrBednblii 3k3amed 1o MATEMATUKE
TpenupoBounsiii Bapuant Ne 109

HNHcTpykuus mo BHINOJTHEHHIO PadoThI

OKk3aMeHalMOHHAs paboTa COCTOUT M3 JBYX YacTel, BKIIOYAIOMMX B cebs 25
3agannii. Yacte 1 comepxut 19 3ananuii, 4acTh 2 COACPIKUT 6 3aJaHUN C Pa3BEPHYTHIM
oTBeTOM. Ha BBINOIHEHUE SK3aMEHAIIMOHHON pa0OThI IO MaTEMAaTHKE OTBOJUTCS 3 Yaca
55 muHyT (235 MUHYT).

OtBeThl k 3amaHusM 7 u 13 3anumurte B O6maHK oTBeTOB Ne 1 B BHe OIHOM
u(pel, KOTOPas COOTBETCTBYET HOMEPY MPABIILHOTO OTBETA.

st ocTanpHBIX 3aJaHUid  4YacTH | OTBETOM  SABIAETCA YWCIO WK
MOCIIE0BATENBHOCTD IU(p. OTBET 3aMUIINTe B MOJIE OTBETAa B TEKCTE PabOTHI, a 3aTeM
nepeHecute B OmaHk oTBeToB Ne 1. Ecnm momyumnack OOBIKHOBEHHAst IpOOb, OTBET
3alUIIATE B BUJE OecITUYHON. Pemenus 3amauuii 4acT 2 U OTBETHI K HUM 3aIIUIINATE
Ha OsaHke oTBeToB No 2. 3ajmaHus MOYKHO BBINOJHATH B JIOOOM mopsike. TekcT
3aJlaHUs TIEPENMCHIBATh HE HAJ0, HEOOXOIMMO TOJBKO yKa3aThk ero Homep. Bece OmaHkn
3aOJHAIOTCS SIPKUMH 4YE€pPHBIMH uepHIUIaMH. JlOmycKaeTcss MCIONIb30BAaHUE TeleBOM
WJIM KalUJUISIPHOW PYUKH.

CHauana BwINONHSNTE 3amanus yactu 1. Hauath coBeTyem c Tex 3aiaHuil,
KOTOpBIC BBI3HIBAIOT y Bac MeHbIe 3aTpyIJHEHHH, 3aTeM IMEepPexXouTe K IPyTuM
3amaHusM. JUId SKOHOMHMM BpEMEHH IPOITyCKalTe 3aJaHue, KOTOpoe He ynaércs
BEITIOJTHHUTD Cpa3y, W MepexoanTe K cienyomemy. Ecim y Bac ocranercs Bpems, Bol
CMOJXETEe BEpPHYThCS K NPOMYIIEHHBIM 3anaHusM. [lpu BemonmHeHmn wacth 1 Bce
HEO00XOIUMbIE BBIYUCIICHUS, TPEOOPA30BaHUS BBITIOJHINTE B YSPHOBUKE.

Ecnu 3amanue copep kUt pUCYHOK, TO Ha HEM HETOCPEJCTBEHHO B TEKCTE PabOThI
MOXKHO BBITIONHATh HeoOXoaumble Bam mocTtpoeHus. PexoMmeHayemM BHUMAaTenbHO
YUTaTh YCJIOBUE M IPOBOJUTH MPOBEPKY IOJYYEHHOro OTBeTa. [Ipu BBINOJHEHUU
pabotel BBl MOXKETe BOCITOJIB30BATHCS CIPABOYHBIMH MaTEpPHAIAMH, BBITAHHBIMH
BMecTe ¢ BapuaHToM KWM, u nunelikon. banmsl, nomyuenHsle Bamu 3a BeIosIHEHHBIE
3aanus, cymmupyrorcs. [locTapaiiTech BBITOJHUTH KaK MOXKHO OOJbIlIE 3aJaHUN U
HaOpaTh HanOOJIbIIIEe KOJIUYECTBO OAIIIOB.

[Ipu BeIMOMTHEHMH PabOTHI BBl MOXKeTe BOCIOIB30BATHCS CIPABOYHBIMH MAaTepHaJaMH,
BbIIaHHBIMU BMecTe ¢ BapuanToM KM, nuHelkoil 1 HenmporpaMMHpyeMBbIM KalbKYJISITOPOM.

JlJis IpOX0XKACHHS aTTECTAlMOHHOTO Mopora HeoOXoauMo HabpaTh He MeHee 8§
0aJI0B, U3 KOTOPBIX HE MEeHee 2 0aJUIOB JOJKHBI OBITh TIOJTYYCHBI 32 PEIlleHUe 3a1aHui
mo reomerpun (3amanus 15-19, 23-25).

[Mocnme 3aBepiieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHUC B
Onmankax oTBeToB Ne 1 u Ne 2 ObuT 3amucaH 1Mo/ MPaBIIIbHBIM HOMEPOM.

Kenaem ycnexa!
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Yacte 1

Hpouumaﬁme GHUMAMEIbHO MeKCm U ¢blnoinume 3aoanue 1-5.

Mumia J1IeTOM OTABIXaeT y HACAYIIKH H
6abymku B nepeBHe IlapéBo. Muma c
JNEAYIIKOM COOMpAaloTCS Che3IUTh Ha
MaIllMHE Ha JKEJIE3HOJAOPOXKHYIO CTaHIIHIO
TampoBka. M3 Ilapéso B Tauposky
MOJYKHO TpOeXaTh MO IIOCCEe JIO JICPCBHU
Kitoun, roe HYXHO CBEpHYTH IO
NPSIMBIM YTJIOM HAJIEBO Ha JPYroe miocce,
Beayuee B TaWpoBKY 4Yepe3 MOCEIOK

JlemugoBo. U3
MOJKHO

IlapéBo B TaumpoBKy A\ \
mpoexarb  4epe3  IOCENOK
4% 73\ {1

JlemumoBo u He 3ae3xkas B Kirouwm, HO
TOTrJa MEpBYIO 4YacTh MyTH Haao Oyner
exaTh MO IPSAMOU JIECHON nopore. ECTb U TpeTui MapupyT: A0€Xarhb I10
IIPSIMOM TPYHTOBOM J0opore MHUMO o3epa A0 cena PenseBo U Tam,
MOBEPHYB HAIpaBo, Mo 1occe Aoo0patbes a0 Tauposku. [1o mocce Muia

¢ JemymKoi eayr co ckopoctbio 60 xm/u, a mo jecHON M TpPyHTOBOM

noporam 45 km/4. Pacctosaue no mocce ot Llapéso no Kiroueit pasro 72

kM, oT Tauposku 10 Kmoueii — 60 xm, ot Tauposku 1o Hemumoso — 30

KM, a oT TaupoBku 10 PenseBo - 27 xm.

1. Tlone3ysace onmMcaHWEM, ONpENENUTE, KAKUMH IU(paMu Ha IUIaHE
0003Ha4YeHbl HaCEeNEHHBIE MYHKTHI. B OTBET 3anmuinuTe MOIy4eHHYIO
MOCJIEeI0BATENBHOCTD MATH LUGD.

| Hacea. nyuxTM |1, ,T]Pmmonn} A, Kmouw | er. Tanposka | c. Pegseno ‘ A. Hapéno
;llu¢pu ‘ :i ‘
| ! 1 —_
Ortser:
2. Ha CcKOIbKO IIPOIEHTOB CKOPOCTb, C KOTOpoil emyr Muma c

JEAYIIKOH 110 TPYHTOBOM JJOPOTe, MEHBIIIE UX CKOPOCTH I10 I10cce?

OTtBeT:
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CKOJIBKO MHUHYT 3aTpaTaT Ha Jaopory Muina ¢ AemyIIKo#, eciu
MoeayT Ha cTaHuuto yepe3 Kimroun?

OtBeT:

Haitnute paccrosnue ot a. [lapéso go m. [IeMHmoBo Mo jecHOH
nopore. OTBeT aiiTe B KMJIOMETpax.

OtBeT:

Onpenenure, Ha KaKOW MapIIPyT IO CTAHIIMH MOTPEOYETCS MEHBIIE
BCEro BpeMeHH. B oTBere yKkakwTe, CKOJIHKO MHUHYT IOTPATAT HA
nopory Muiia ¢ IeAyiKon, €C MOeIyT ITUM MapIIPyTOM.

OTtBeT:

3 8 (12 .7

Haiiute 3HadeHue BhIpaxkenus 1— .| — +2—
17 11

pE3yNnbTaT B BHJIE HECOKPATHMMOW OOBIKHOBEHHOH NpoOu. B oTBeT

3aMUIINTE 3HAMEHATEeh 3TOU JpOo0H.

) [IpencraBpTe

OT1BeT:

Ha xoopanHaTHON npsAMoi oTMeudeHbl yncaa. Kakoe u3 cienyrommx
YTBEPKJICHUI HEBEPHO?
a c

1)a-c>0 2)-c>-1 3)-3<a+l<-2 4)2<0
C

OTtBeT:

10.

11.

https://math100.ru

Haiisute 3HaYEHNE BBIDAKEHUS (3\/5 — 5)2 + 3\/5

OTBeT:

Pemmre ypagHenne X~ +x+6=—x"—3x + (—2 + 2x2)

OTtBeT:

Crpenok 3 pasa CTpeiseT 0 MULICHAM. BeposSTHOCTh IONafaHus B
munieHb npu oxHoMm Beictpene pasHa 0,8. Haiimure BeposTHOCTH

TOTrO, Y4TO CTPEJIOK IepBhle 2 pa3a IONal B MUIIEHHU, a HOCIEHHIA
pa3 MpoOMaxHyJICs.

OTtBeT:

Ha pucynke usoOpaxens rpaduku ¢yskuuii suga Y =KX +D.

VYcTaHOBHUTE COOTBETCTBUE MEXKIY IpadukamMu QyHKIMA U 3HaKaMH
KO3 PHIINEHTOB.

A) : yl b) ya B) ¥
A o ‘I?. - P -
0 x \ x 0 x
".‘
KODODOUITMEHTBI
1) k<0,b<0 2) k<0,b>0 3) k>0,b>0

B Tabnuue noj kaxx0i OyKBOM yKaKUTe COOTBETCTBYIOIIUNA HOMED

A b B
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13.

14.

15.
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ITepron KojaeGaHMsi MATEMATHYECKOTO MasTHUKAa | (B CEKyHax)

IPUOIMKEHHO MOKHO BBIYHCIUTHL 10 (opmyne | = 2\/|_ ,roe | —
mHa HUTH (B MeTpax). Ilomw3ysice atoit (opmyiioi, Halmute
JUIMHY HUTW MasiTHHKa (B METpax), Mmepuoj KojeOaHWi KOTOpOro

COCTaBJIAICT 3 CCKYHI.

OTtBeT:

(x+5)x—9)>0

VYkaxure PCHICHUC HCPABCHCTBA:

1) (-~ 5;40) 2) (-5,9)
3) (9;+00) 4) (—o0;-5) U (9;+)
Ortger:

Bpau nponucan 60J5HOMY KaIlli MO CJIEAYIONIEi cXeMe: B TIepBbIi
neHb O Kamemb, a B KaKIblii CleAylOIMil JeHb — Ha 2 KaIlu
Oonbllle, yeM B TPebLAYIIMiA, 0 TeX Mop, MOKa JHEBHAs 1033 He
nocturner 20 kanens. Tpu aus 6oabHoi npurumaet no 20 kanens
JIEKapCTBa €XKEHEBHO, a 3aTEM yMEHBUIAET TIPHEM T10 TOM JKe cXeMe
— Ha 2 KamoM B JieHb [0 TMOCHEIHEro HS, KOrja O0JbHOM
IpPUHMMAeT IIOCIeJHUE MIeCTh Kamenb. CKONBKO ITy3bIPhKOB

JIEKapCTBa HY)KHO KYITUTh Ha BECH KYPC, €CJIU B KAXKIOM Iy3bIPbKE O
M1 JiekapcTBa, To ecTh (0 kanens?

OTtBeT:

Ha npsawmoii AB B3ara Touka M. JIya MD —

6
ouccextpuca yrma CMB. Ussectro, uro D
ZDMC =78°. Haiiqure yron CMA.
OtBer naiiTe B rpagycax.
{ M B

OTtBeT:

16.

17.

18.

19.
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ABCD
okpyxnocTh. Yron ABD pasen 12°, yron

CAD pasen 71°. Haiimure yron ABC.
OtBer naiiTe B rpagycax.

YeThIpEXYyTroJIbHUK BIIMCAH B B

OTtBeT:

AWC
D

[Tnomane paBHOOEAPEHHOTO TPEYrOJbHUKA paBHA 4\/§ . Yroun,

JeXalmui  HanpoTuB ocHoBanus pasen 120°. Haiinute anmny
OOKOBOI CTOPOHBI.

OtBeT:

Haiimure yron ABC. Omesem oaiime 6 2padycax

OTtBeT:

Kakwne u3 creayromux yrBep)kKIeHH BEPHbI?

1) Bce paBHOCTOPOHHHE TPEYTOJbHUKH O0OHBI.

2) lnaroHanu KBajpara TOYKOH MepecedeHus IeNsITCs MOMoIaM.

3) Touka mnepecedeHUs IBYX OKPYXKHOCTEH paBHOyIajleHa OT

HCHTPOB 3TUX OprX(HOCTeﬁ.

OT1BeT:

He 3a0ynbTe mepeHectu B 0JaHK 0TBeTOB Nel B COOTBETCTBUM €
HHCTPYKLMEH 10 BHINOJHEHUIO PA00THI
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Yactn 2

s Beinonnenus 3aganus 20-25 ucnoansyiite BJIAHK OTBETOBNe2.
CHayajia yKaKuTe HOMep 3a/1aHHs, 2 3aTeM 3aNUIIUTE ero pelieHue u
otBeT. [IunuTe 4éTKO U pa3dOPUUBO

Moayab «Aaredpa»

20.

21.

22.

PemnTe ypaBHEeHME (ZX — 3)2 (X — 3) = (2X — 3)(X — 3)2

Urops u ITama kpacar 3a60p 3a 3 yaca. ITama u Bonogs kpacsaT 3ToT

e 3a00p 3a 6 yacos, a Bonoas u Urops — 3a 4 uaca. 3a ckoibko
MUHYT MaJIbYUKHU TTOKpacsT 3a00p, padboTas BTpoem?

[Toctpoiite rpaduk pyHKIUN
(x2 + 7x+12)(x2 +3X+ 2)
x> +6x+8 '

IMpn kakmx 3HaueHusx M mpsmas Y =M wumeer c rpaduxom

y:

JaHHOUM (PYHKIIUU OJHY OOIIYIO TOUKY?

23.

24.

25.
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Monayab «I'eomeTpusi»

ABC,
nepecekaer ctopousl AB u BC B toukax M u N coorsercraenno.

Haiimure BN, eciu MN = 13, AC = 65, NC = 28.

[Ipssmas, napamnensHas cropone AC  Tpeyronbhuka

B Bemykinom uerbipéxyronmsiuke ABCD yrmet BCA u BDA
pasubl. Jokaxkure, uto yriasl ABD u ACD rakxe paBHbL

bokoBele tpareun  ABCD  paBHBI

cropoust AB u CD
cootserctBenno 20 u 25, a ocnosanme BC pasno 5. Buccekrpuca
yrma ADC mnpoxomur uepes cepenuny croponsi AB. Haiinure

TJIOIA/Ib TPAMEIUH.
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OTBETbHI K TPEHUPOBOYHOMY BAPUAHTY 109

20 O;-§; 3. 2-13
2

21 160. 4-13

22 3 2-17

23 7 1-21

24 2-12

25 250. 2-3

1 34125
2 25
3 132
4 78
&) 127
6 25
7 1
8 5
9 -2
10 0,128
11 213
12 2,25
13 4
14 4
15 24
16 83
17 4
18 22,5
19 12
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