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Ot aBTOpOB

[Toco6ue conepxut Heo6xoauMblit MaTepHas aas noarotosk k TMA-9 no
MaTeMaTHKe:

® 30 HOBBIX aBTOPCKHX y4€OHO-TPEHHPOBOUHBIX TECTOB,

® 3a/1a4HHK, BKJIOYalowWHi 0kos10 700 3aaay, HJIIOCTPHPYIOLUHX OCHOBHbIE
H/leH K3aMEHALHOHHBIX paborT;

® KPaTKHi CNIPAaBOYHHK MO 3JIeMEHTapHOKH MaTeMaTHKe, ColepKallui Teo-
peTHYECKHH MaTepHaJl, IOCTaTOYHbIH /15l pelleHHs BCeX 3aJaHHi JaHHOro no-
cobus.

K oaHOMy H3 BapHaHTOB NpHBe/IeHO NOJIHOE pelleHHe, K OCTalbHbIM Aal0T-
sl OTBETHI.

C 2013 ropa pa6ora T'MA-9 paspenesa Ha 3 Moayas: anreGpa, reo-
METPHS U peajbHas MaTeMaTHKa. [1/151 NOJTyueHHs MOJIOXKHTeNbHONH OLEHKH
HeoOXO0IHMO He TOJIbKO HabpaTh HEKOTOpOe MHHHMaJlbHOe KOJIHYeCTBO 6aJslJloB
3a BCI0 paboTy, HO U NOJY4YHTb ONpeae/eHHbIH 6aT [0 KaXKA0MYy MOIYJII0.

Jk3aMeHauHoHHas pabora [MA-9, no cnewudukauy KOTOpoi cocTanJie-
Hbl BAPHAHTbI NPe/araeMoro nocoGHs, COCTOUT U3 IBYX YacTeH.

NepBas yacTb npenycMaTpHUBAeT BBINOJHEHHE TECTOBbIX 3afaHHH, TpH
5TOM OTBETbl (PMKCHPYIOTCS YUYEHHKAMH HEnocpeiCTBEHHO Ha OJIaHKe TecTa.
B nepsy1o yacTb BXOAAT 3a1aHHs C BBIOOPOM OTBeTa, KpaTKHM OTBETOM H yCTa-
HOBJIEHHEM COOTBETCTBHS.

BTopas yacte MMeeT BUI TPaAHLLUOHHOH KOHTPOJIbHOH paBGOThbl H COCTOUT
H3 LIeCTH 3a/laHHH, B KOTOPbIX B COOTBETCTBHH CO CreuudHKauueill npeacras-
JIeHbI CJIeyIoLHe pa3iesibl IPOrpaMMHOrO MatepyaJia: BblpaXKeHHs U HX 1pe-
06pa3oBaHHs, ypaBHEHUs U CHCTEMbl Y PABHEHHH, TEKCTOBbIE 3a1aUH, HEPaBEH -
CTBa, (PYHKUHMH, KOOPAHHATB! H rpadUKH, MOCJIe0BaTEIbHOCTH H TPOrPeCCHH,
nJaHuMeTpHsl. T1py BbIMOJHEHHH BTOPOW yacTH paboTbi yyallHecs AOJKHBI
MPOAEMOHCTPHPOBATb YMEHHE MaTeMaTHYeCKH 'PAMOTHO 3alHChiBaTh pelle-
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HHe (OHO JI0JIKHO BKJIIOYATh HEOGXOHMBIE TIOAICHEHHS H 0GOCHOBAHHSI, U3 KO-
TOPbIX IOJI2KEH OBbITh MOHATEH XOf paccykaeHui ). Bropas yacTb npucytcTsyer
TOJIbKO B MOZy 151X «AnreGpa» u «[eomeTpusi».

ABTOpr 6J1ar011apm PELUCH3CHTOB 3a [M0JIE3HbIC 3aMe€YaHHst H TOXKeJIaHHS,
CBsi3aHHbIE C JAHHbIM U3JaHHEM.

Komnaekc «Matematuka. [Toaroroska x THA»

[TepeuncnuM Kuuru, BxojsilHe B KoMmmJjekc «Marematuka. [loarotoBka k
M A-9», BbiycKaeMblH H31aTesIbCTBOM «J1erHOH»:

e Maremaruka. 9 knacc. I[Toaroroska k THA-2014,

e MatemMatuka. Peme6nuk. 9 kiacc. IToarotroska k THA-2014.
Knuea codepacum pewenus scex mecmossix 3a0aruli NOBLLULEHHO20
YpOoBHA caoxcHOCmU U 8cex 3aday u3 pasdera «3adauHuk» nocobus
«Mamemamuxka. 9 karacc. [Todecomosxa k THA-2014»

e Maremaruka. 9 knacc. TeMaTHueCcKHe TeCThI /st noarotoBkd K TMA-2014.
AnreGpa, reomeTpHst, TEOPHst BEpOSTHOCTEH H CTATHCTHKA.
Cbopruk mecmos, Kaxcoviil u3 KOMopoLx npeOHA3HA4EH 013 NPOBEPKU
YPOBHA YCBOEHUA ONPEOENEHHOCO Pa30eaa NPO2PaAMMEL NO MAMEMA-
muxe. Cbopruk oxeamoigaem 8ce memi, Ompaxénnoie 8 cneyupura-
yuu M'HA.

e Marematuka. 9 knacc. [ToaroroBka k TMA-2014. Yue6HO-TpeHHPOBOYHbBIE
TECTbI.
Cboprux asmopcKux mecmos, COCMasaeHHbLX N0 NocAeOHel cneyu-
¢urayuu I'HA, donornsem knuey «Mamemamura. 9 kaacc. [Todeo-
mosxa k FTHA-2014>».

e Marematuka. basosuiii ypoenb [MA-2014. [Toco6ue s «4alHHKOBY.
Monyns 1: Anre6pa.
Tlocobue nocsawjeno pewenuto 3a0a4 6a308020 YPOBHA CAOHHOCMU
molyaa «Arcebpar sxzamenayuonnoi pabomo FHA-9.

e Marematnka. basosbiit ypoBen [MA-2014. TlocoGue anst «4aiiHMKOB».
Mopnynb 2: TeomeTpusi.
Tocobue noceaweno pewenuro 3a0au 6a308020 YpPoBHA CAONHOCMU
Mo0yrn «leomempusn» sxzamenayuonnoi pa6omo FHA-9.
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e Maremartrka. basosbiit ypoeenb ['HA-2014. TlocoGue ansi «yalHHKOB>.
Monyanb 3: PeanbHas MatemartHka.
flocobue nocsaweno pewenuio 3adau 6a308020 YPOBHA CAOHHO-

cmu mooyaa «Peasvras mamemamuka» 3K3aMeHAYUOHHOU pabomol
THA-9.

e Maremaruka 9 xkiacc. Tpenaxép no Hosomy ruany [HMA-2014. Ausre6pa,
reoMeTpHs, peajibHasi MaTeMaTHKa: yueGHO-MeToH4ecKoe nocobue.
C6opHuk mpeHupoB8O4HbIX mecmossix 3a0aHuli 041 GopmuposaHus
ycmoduusslx Hagulkos pewenus 3aday 6a308020 YposHA nepeoi 4a-
cmu IK3ameHa.

OG6cynutb  moco6Hsi, OCTaBUTb CBOM 3aMeYaHHs M [peioXke-
HUA, 3alaTb BOMPOCHl MOXHO Ha oHUHaAbHOM (DOpyMe H3/aTeqbCTBa
http://forum.legionr.ru.

Curienure 3a 6GeCryIaTHBIMH JIONOJIHEHUAMH H METOHUYECKHMH PeKOMeH/1a-
UMMM Ha caiiTe H3JaTebCTBa http://legionr.ru B CBA3H C BO3MOXHBIMH
H3MEHEHHsIMH crelnHUKaLUUil 3K3aMeHaUHOHHbIX paboT, pa3pabaTbiBaeMblx
OUITN.

3aMeuaHHs W TOXeJNaHHs MOXHO HampaBaath 1o aapecy: 344000,
r. PoctoB-Ha-/lony, a/s1 550 unu Ha e-mail: legionrus @legionrus. com.

B 2007 — 2008 eodax 3IxcnepmHoim cosemom PedeparoHoeo uH-
cmumyma nedaeoeudeckux usmeperuti (PHUITH) uzdanuam «Areebpa.
9 kaacc. llodeomoska k umoeosod ammecmayuu — 2008» u «Arceb-
pa. 9 kaacc. [lodeomoska k umoeosol ammecmayuu — 2009» 6viau
npucsoenst epugbl «Jlonyueno K ucnoiv308anuio 8 06pa3osamenvHoLx
yupesxcdenunx Poccuiickoud Pedepayuu 8 kauecmae yuebHo2o nocobusn ».
C 2009 e00a donyck yuebHbix nocobuil K ucnoab3o8anuto 8 obpasosa-
meavHoM npoyecce ocyuecmsasem Munobpraysku PP. Hadamearvcmeo
«Jlecuon» Ilpukazom Munobprayxu P® No729 om 14.12.2009 e. 8xaio-
YeHO 8 nepeudenb Oopeanusayul, ocyuecmaaniouyux usdanue nocobui
044 yyauuxcs.



KpaTkui TeopeTHuecKni CripaBOYHHK

[Tpennaraemblii CrIpaBOYHHK COJAEPXKHT TEOPETHYECKHE CBEAEHHA H (op-
MYJIbl, TIpeJyCMOTPEHHblE NPOrpaMMoii N0 MaTeMaTHKe /sl 06L1eo6pa3oBa-
TeJbHBIX yupexaeHHH. Haneemcs, uto ero comepxaresibHasi 4acTb OMOXeET
LUKOJIbHHKY 1pH noarotoke Kk TMA-9.

§ 1. TMpubanxénnnie 3HaueHuns. OkpyrieHHe ynHce,.
CraHpapTHbIi BH YHCcaa

[IpaBuaa okpyraenus. Ecin nepsas u3 or6pachiBaeMbix LH¢p Gobule
WIH paBHA 5, TO MOCJENHSAS U3 COXPAHSIOILMXCS LHGP yBesMuHBaeTcs Ha 1.
Ecaiu nepBas H3 or6pacbiBaeMbix UH(P MeHblie 5, TO MOC/eNHAA H3 COXPaHSi-
eMbIX LMdp 0CTAaETCS HEH3MEHHOH.

Ecau wucao okpyaasiom 0o Kakoeo-nubyde paapada, mo 8ce caedyio-
wue 3a 3mum paspacom Yudpo. 3AMERAIOM HYAAMU, A ECAU OHU CIMOAM
nocae sanamot, mo ux ombépacsigarom.

CTaHpapTHBIM BHAOM NOJIOXKHKTEJbHOIO YHCJa @ Ha3bIBAIOT €ro Nnpej-
cTaBJieHHe B BHAE ag - 10™, e 1 < agp < 10, a m — uesioe 4UCJI0; YHCIIO M
Ha3bIBAIOT NOPAAKOM YHCJA a, YHCJIO g — MAHTHCCOMH.

[MorpewxocTbio npubanKeHus (a6CoNIOTHON NOrPELIHOCTbIO ) Ha3bl-
BalOT MOAYJ/1b Pa3HOCTH MEXIY TOUHbIM 3HAYEHHEM BEJHUHHBI T U €€ npHOaH-
JKEHHBLIM 3HAUYEHHEM a.

Ecau a — npubanxénHoe 3HaueHHe YuCaa X U |z — a| < h, TO roBOpAT,
YTO YHCJIO T PABHO YHCJIY @ C TOYHOCTbIO 10 h, W NHIIYyT £ = a X h.

HepaseHcTBo |z—a| < h MOXHO 3anucath BBHAe a—h < = < a+h. Uncna
a—h v a+h sBasOTCS NPUOIHKEHHBIMY 3HAUEHHSIMH YHCJ1a T C HEAOCTATKOM
H ¢ H36bITKOM COOTBETCTBEHHO.
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OTHOCHTENbHOH NOTPEIWHOCTbIO MPHOIHXKEHHOTO 3HAYEHHS a HAa3blBa-
0T OTHOLLEHHe a6COJIIOTHOMN MOTPELHOCTH |z — a| K MOYJ110 MPHOJIHAKEHHOTO
3HaYyeHHst.

r—a
OTHOCHTEeJIbHYIO MOTrPeLLHOCTb BbIPAXKAIOT B MPOLIEHTaX lz=df 100%.

lal

§ 2. OtHoweHus. llponopuun

OtHoweHHe ABYX YHCE€Jd — 3TO YaCTHOE OT AeJIEHHS OJHOI'0O U3 HHUX Ha
Apyroe. OTHolueHne NMoKa3biBaeT, BO CKOJIbKO pa3 nepBoe 4HcJo 6oJibLIe BTO-
pOro WK KakKylo 4acTb MePBOE YHCJIO COCTABJAET OT BTOPOTO.

BsanMHo 06paTHblMl/l Ha3bIBAKOT UYKCJa, NMPOH3BEAECHUE KOTOPbIX PABHO 1

(Z 2_1 re a # 0, b;éO)

Ornowenne £ nasvisaror 06paTHBIM OTHOLLUEHHIO %.
a

OﬁpaTHOC OTHOLUE€HHE — 3TO OTHOLIEHHe, B3ATOE B 06paTHOM nopsiaike
N0 OTHOLUCHHIO K LAHHOMY.
"pOI'lOpl.lHﬂ — 3TO pABEHCTBO ABYX OTHOLLIEHHH.

B nponopuuu % = g (WM a: b= c: d)udcna a ¥ d Ha3bIBAOT KpaHHH-

MH, a UncJa b ¥ ¢ — CpeAHHMH UJieHaMH MPOMOPLHH.

OcHoBHOe CBOHCTBO nponopuuH. B BepHO# NponopuHH nNpo1sBeeHHe
KPaHHHX UJI€HOB PaBHO MPOH3BEACHHIO €€ CPeIHHX YJIEHOB.
Ecan ansa aByx oTHoluenuit @ : b u ¢ : d BbinosHsieTcs paBeHcTBO ad = bc,
Toa : b = ¢ : d — BepHas nponopuLHs.

Ecaiu B BepHO# nponopLyy NOMeHsTh MECTaMH CPeIHHE WK KpaHHHe uJie-
Hbl, TO MOJIYYHBLLHECS HOBbIE€ MPONOPLHH BEPHBI.

§ 3. [IlpouenTsl

1% — 370 T(E 4acTb OT LEJOro.
Ecau  a— 100%
b— p%,

= a2-D.
® TIPOLEHT OT YHcna b = 100"



§ 4. Adericrans c apoGsimu : 11

® YHCJIO 10 NPOLEHTY a = bp%o
® KOJIHYECTBO [POLIEHTOB, KOTOPOE COCTABJSET UHCJIO b OT UHCsIa @
_ b-100
D= e
®opmyJa NpocToro NPouUeHTHOro pocta (opmysa NPOCTbIX MPOLEH-
TOB):
Sn=5(1+22)
" * 100/

rae S, — HapauléHHas CyMMa (HCXO[HAs CyMMa BMeCTe C HAUHMCJIEHHbIMH
MPOLIEHTAMH );

S — ncxonHas CymMMa,

p% — MPOLIEHTHAs CTABKA OT CyMMbl, BblpaXKeHHas B JOJISAX 32 IEPHOL;

7L — YMCJIO [IEPHOJIOB HAUHCJIEHHS.

PopMyaa CA0KHOrO NPOUEHTHOTO pocTa (hopMysa CJIOXKHBIX IPOLIEH-
TOB): p\"
S.=5(1+ 100) ,
rae S, — HapauléHHasi CyMMa (HCXOJHasi CyMMa BMeCTe ¢ HAUHCJIeHHBIMH
NPOLIEHTAMH ),

S — HCXOJHAs CYMMa;

p% — NpOLIEHTHAas! CTaBKa OT CyMMbl, BbIpaXKeHHas! B I0JISIX 3a NEPHOZ,;

7L — UYHCJIO IEPHOIOB HAUHCJIEHHS.

§ 4. Je#cTBug c npo6samMm

Ecni yMHOXHTB YHCJ/INTENIb H 3HAMEHaTe b APOOH Ha OJMHAKOBYIO BEJIH-
YHHY, OTJIHYHYIO OT 0, TO 3HaueHHe IPOOH OCTAHETCS MIPEKHHM.

Ecan uncnuTenb 4 3HaMeHaTe b 3alaHHOH IPO6H HMEIOT OOLLHH JeHTe b,
TO 06€ YacTH MOXKHO pa3ieiMTh Ha HEero; Takasi ofnepauusl HasbiBaeTCsl COKpa-
ueHHeM ApoGu.

CpasHenue apo6eii. [Lisi cpaBHeHHs, CJIOXKEHHS! H BLIUMTAHHSA OGBIKHO-
BEHHBIX APOOEH UX CJleyeT NPUBECTH K OMHOMY H TOMY e 3HaMeHaTe!o.

Yro6bl cpaBHUTL ABe OGLIKHOBEHHblE APOGH, C/lelyeT NPUBECTH HUX K 006-
1lleMy 3HaMeHaTeJ/l0 H CPaBHUTb YHCJIUTENH NMOMYUHBIINXCA Apobei. [Ipobb ¢
60JbLLIHM YHC/HTeaeM OyaeT Godiblie.

Ha xoopavHaTHOM Jiyye TOuKa, HMeIOILAsl MEHbIIYI0 KOOPAHHATY, JIEXKHT
JieBee OT TOUKH, UMelolLeH 6ObLIYI0 KOOPAHHATY.
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M3 nByx oTpuLaTeNbHbIX UKces 6GoJblile TO, MOAYJIb KOTOPOrO MeHbLLE.
YMmHoxenue apoGeir. UToObl YMHOXKHTbL /Be OOGLIKHOBEHHblE APOOH,

a
HY>KHO NMEPEMHOXKHUTb HUX YHUCJHTEJIM U 3HAMEHATEJIH: % . '(cz = Ei Uto6bl
YMHOXHTb llp06b Ha HaTypaJibHO€ YHUCJIO, HaA0 YHUCJIHTE/Ib YMHOXKHTbL Ha 3TO
. a ac
YHCJ10, a 3HaMeHaTeJib OCTaBHTb TEM 2Ke: Z cC = —b—

Jeaenue apo6eit. UTo6bl paznenuTh 0HY 06bIKHOBEHHYIO ApO6b Ha ApY-
ryio, Hal0 YMHOXHTb MepBYIo Ha Apo6b, 06paTHYIO BTOPOIi:

a.c_a d_ad
b d b ¢ b’
Yr06bI pazaenutb Apo6b Ha HAaTypaslbHOE UHCJIO, HAJl0 3HAMeHaTellb yMHO-
_a
=1

Yro6bl nosnyunts Apo6b, 06paTHYIO AAHHOH, CJelyeT MOMEHSITb MecTaMH
YHUCJIHTEJIb H 3HAMEHATEJIb.

[lpeo6pazoBaHne Mmexay pasHbiMu dopmatamu 3anucu apobGeii.
Yro6b1 npeo6pa3oBath 06bIKHOBEHHYIO Ap0o6b B Ap0Ob AECATHUHYIO, CJeLyeT
pa3Le/MTb YHCJIHTENb Ha 3HaMeHaTe b, [1pH 3TOM He Bcerna MOXKHO MOJyYHTb
KOHEYHYIO I€CSITHUHYH ApPOOb.

2KHUTb Ha 3TO YHCJIO, a4 YUCJIHTEJb OCTABHUTb TEM 2Ke: % . C

HecokpaTumyio 06bIKHOBEHHYI0 Ip0o6b MOXKHO TMpPEACTaBHTb B BHJE KO-
HeYHO¥ AeCATHYHOH ApO6H, ec/ii B pas/iodKeHHH e€ 3HaMeHaTeJisl Ha NpoCThie
MHOXHTeJIH HPHCYTCTBYIOT TOJIbKO MHOXKHTEJIH 2 U 5.

Yro6bl npeo6pa3oBath AecATHYHYIO ApO6b B 1p06L 06bIKHOBEHHYIO, CJle-
AyeT NPeACTaBHThL e€ IPOOHYIO0 YacTh B BH/Ie HATypPaJIbHOIO YHC/IA, JeJNEHHOTO
Ha COOTBETCTBYIOLLYIO cTeneHb Yyhcaa 10. 3atem K pe3ybTaTy CrpaBa MpHIH-
caTb LeJyI0 YacTb, POPMHPYS CMeLLIaHHYIO ApPO0b.

§ 5. AuareGpanyeckue BbipaxKeHHs

Aare6pandyecknM (GyKBeHHbIM) BbipaK€HHEM Ha3bIBAETCS OAHA WJIH
HECKOJIbKO ajireGpaHyecKHX BeNHUHH (4YHcesl H OYKB), COEMHEHHBIX MeXIy
co00H 3HaKaMH anre6panyecKuX ACHCTBHH: CJIOXKEHHUS, BbIYUTAHHS, YMHOXKe-
HHUS W [I€JICHUS], H3BJIEUEHHS] KOPHS H BO3BeLEHHS B LleJIyI0 CTeNeHb, a TaKXKe
CKOOKH, onpejensiioile nopsiaoK BbIMOJHEHHs1 nedcTBUH. KosinuecTBo Besu-
YHH, BXOASILLMX B ajireGpaHyecKoe BblpaXKeHHe, 10JIKHO ObiTb KOHEUHBIM.
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Ecau BMecTo Bcex GyKB, BXOASILIMX B ajqre6paHyeckoe Bblpax<eHHe, Moj-
CTaBHTb HEKOTOPbIE YHCJ/IA M BBIMOJHHTb AEHCTBHS, TO MOJYYEHHOE B pe3yJib-
TaTe YHCJIO Ha3blBaeTCs 3Ha4eHHeM aare6panyecKoro BLpaXKeHHs.

3HaueHHsl epeMeHHbIX, IPH KOTOPbIX aJre6paHyeckoe BbipaXKeHHe HMe-
€T CMbICJ1, Ha3bIBAIOT AONYCTHMbIMH 3HAYEHHSAMH NlepeMeHHbIX. MHOXecTBO
BCeX JOMYCTHMbIX 3HAUeHHH MepeMeHHbIX Ha3blBalOT 06JacTbio onpejaede-
HHA are6panyeckoro BhIpaXKeHHs.

ToxaecTBOM Ha3bIBAIOT PaBEHCTBO, BEPHOE MPH BCEX JOMYCTHMbIX 3HaUe-
HMSIX BXOLSILLMX B HETO NepeMeHHbIX.

§ 6. CreneHb ¢ ueabiM NoKa3sarenem

CBOHCTBA CTENEHH C 1eJIbiM NTOKa3aTeJeM.
a” - a* = a"tk,

a®:a* =a"* ecun > k.
(an)k = g"k

a™ - b" = (ab)".

a® _ (a\"

2~ (5) 00

ITo onpenenenuio nosaratot, yto a® = 1 47151 060ro a # 0.

Ecina # 0,007 " = .ain’ rae n — HaTypaJibHOe YHCJIO.

CnpaBe/iHBO PaBEHCTBO (%)—n = (g)n.

§ 7. Muorounennl. [Ipeo6pazoBanue BoipaXKeHHH

OnHou/ieHOM Ha3bIBAIOT BbIpaXeHHe, KOTOpOe COAEPXKHT YHCJA, HATy-
paJibHbIE CTENEHHU [TEPEMEHHBIX U UX TIPOU3BEICHHSL.

OnHousleH Ha3biBaeTCs MPeACTaB/IEHHbIM B CTAHAAPTHOM BHJE, €CJIH OH
3aMMCaH B BHJE NPOH3BEIEHHS] YHCJIOBOTO MHOXKHTEJIS, CTOAILLEr0 Ha NepBOM
MeCTe, U CTeNeHeH pa3IMyHbIX NepeMeHHbIX.

YKCJI0BOH MHOXKHTEJIb y OJIHOUJIEHA CTAHAAPTHOrO BH/a Ha3biBaeTcs Ko-
s(ppHuHeHTOM 0JHOUNEHA, CyMMY NIOKa3aTe/IeH CTeneHed nepeMeHHbIX Ha-
3bIBAIOT CTENEeHbIO OJHOUJIEHa.

MHorouaeHom HasbiBaeTcs aare6paniyeckas CyMMa OHOYJIEHOB.
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EcJsin Bce ofiHOUMEHB B MHOTOUJIEHE [TpPUBEAECHBI K CTaHIApPTHOMY BHAY, TO
FOBODPST, YTO 3TO MHOIOWIECH CTAHAAPTHOIO BHAA.

®opmy.ibl npeoGpa3oBaHua MHOTOYJIEHOB.

Jlnst mo6bIX a, b v ¢ BepHbI ClleAylOLLHE PABEHCTBA:

1.a? — b% = (a — b)(a + b);

2. (@ +b)? = a® + 2ab + b?%;

3.(a—b)? =a®—2ab+b?%

4. (a + b)® = a3 + 3a2b + 3ab? + b3,

5. (a — b)® = a3 — 3ab + 3ab® — b3,

6.a3 + % = (a + b)(a® — ab + b?);

7.a% — b = (a — b)(a? + ab + b?);

8.ax% + bx + c = a(z — z,)(x — x2), Te 2, ¥ To — KOPHH KBAAPATHOrO
ypaBHeHHsi az® + bz + ¢ = 0.

§ 8. Aare6paunueckue apobu

OcHoBHoe cBO#CTBO ApOOH: Z—s = %, b#0,c#0.

JlefcTBHs ¢ ApOGSAMHM (NpeanosaraeTcs, 4To 3HaMeHaTe i Apo6eH OTJIHY-
Hbl OT HyJIS1):

a,b_a+tb _a_-a_ a
c c c b b —-b
a,c_ad+tbe a.c_ad
b d bd b'd  be
a. . c_a (g)":ﬂ
b d  bd b b"

§9. KsaapaTHbie KOpHH

ApudMeTHYUECKHM KBAJAPATHbIM KOPHEM K3 UHCJIA @ HA3LIBAETCS HEOT-
pHLIATe/bHOE YHCJ10, KBapaT KOTOPOrO PaBeH a, TO €CThb BhIMOJHSIIOTCS YCJI0-
BHS:

* Vazo0,
o (va)*

=a
npu Jio6oM a 2= 0.
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CeoHcTBa apudpmMeTHUECKOr0 KBaJAPAaTHOrO KOPHS.

1) KBanpatHbifi KOpeHb W3 IPOH3BEEHHS] HEOTPHLIATEJIbHBIX MHOXHTEJIEH
paBeH MpoH3BeNeHHIO KBaAPATHbIX KOPHEH U3 3THX MHOXKHTeJIeH, TO eCTb eCJIH
a>0,b>0, Tovab=/avh.

2) KBaapaTHblii KOpeHb U3 POOH C HEOTPHLIATENbHbIM YHCJIHTEJIEM H M0-
JIOXKHTEJIbHBIM 3HaMeHaTesleM paBeH YaCTHOMY OT JleJieHHS KBaIPaTHOTO KOPHS
M3 UMCJIMTENs Ha KBaJPaTHbIH KOPEHb H3 3HAMEHaTeJsi, TO ecTh ecyu a > 0,

a_ya
b>0,T0\/; v

3) Tlpu mo6oM 3HaUEeHHH a ¥ HATYPaAJIbHOM k BEPHO PaBEHCTBO

Va2k = |a¥|.

§ 10. JluHeiiHble U KBaJpaTHble ypaBHEHHUS

JluHefiHoe ypaBHeHHe. YpaBHeHHe BHIa ax + b = 0, rae a U b — Heko-
TOpble UHC/IA, T — MepeMeHHasi, Ha3blBaeTcs JIHHeHHbIM. KOpHH JiHHelHOoro
ypaBHeHHS

epHa#0,beR x:—%;
enpua=0,b=0 z€R;
enpua=0,b#0 ze€@.

KsagpartHoe ypaBHeHue.

Ypasnenue Buga ar? + bz + ¢ = 0, a # 0 HasbiBaeTCsl KBaAPaTHHIM
ypaBHEHHEM.

Juckpumunant D = b? — 4ac.

Ecan D > 0, To KBafpaTHOe ypaBHEHHe UMeeT Ba Pa3/HYHbIX KOPHS:

_—b+VD
2a

_=-VD

1 2a

y T2

Ecau D > 0 n b — uérHoe, To KOPHH KBaAPaTHOr0 ypaBHEHHs! MOTYT ObIThb
BbIYHCJIEHBI 110 opMmyJie:

o = -b/2 — \/(b/2)? — ac =b/2+ 1/(b/2)% — ac
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2
B aTom cayuae (é> —ac= 2.
2 4
Ecau D = 0, To kBagpaTHoe ypaBHEHHE UMEET [1Ba KPATHbIX KOPHS
Ty = Tp = ~5g (Takxke HHOTAA TOBOPAT, UTO KBaAPaTHOE YPAaBHEHHE B 3TOM
CJiy4yae HMeeT OJIMH KOpEeHb ).
Ecau D < 0, T0o neHcTBHTENbHBIX KOPHEH HET.

YpasHenne Buna 2 + pr + ¢ = 0 HasbiBaeTc NPUBEAEHHBIM KBaj-
paTHbIM ypaBHenueM. [luckpumunant D = p? — 4q. [Ipy D > 0 Kop-

2
HH 3TOTO ypaBHEHHsl MOXKHO HalTH no ¢dopMynam: x; = —g — /&

7 9
| S 4 1/&2 — =_D
T2 2+ i ¢ [lpu D=0z = 5"

HenoaHvble KBagpaTHble ypaBHEHHS.

1) az? +br=0,b#0; 2, =0, x2=_§.

2) az®+c=0.Ecmac < 0,T02, = — —ﬁ, Ty = \/—g. Ecauac > 0,
TO JI€ACTBHTEJIbHBIX KOPHEH HET.

3) ar®? =0; z = 0.
Ceasb Mexay KoapMLUMEHTaMHU U KOPHAMH KBAJPaTHOTO
ypaBHeHHS.

Ecom a+b+c=0,T0z; =1, x2=§.

Ecau a + ¢ = b (uam, uto To Xe camoe,a — b+ ¢ = 0), To x; = —1,

ro = —E.

a
®opmyibl Buera.

Ecau x1, T2 — KOpHU KBapaTHOro ypaBHeHusi ax? + bx + ¢ = 0, T0
b c
X1+ X =——, T1Tp = —=.
a a

Jlns ypasHerus Buaa 22 + pr 4+ ¢ =0
1+ Iz = —p, T1T2 =q.

Pa3znoxenne KBaaApaTHOTIoO Tpéxq.rleua HAa MHOXXHTEJIH.

Eciu D > 0, toaz? + bx + ¢ = a(z — z,)(x — 22), (1,22 — KOpHH
ypaBHeHHsi az? + bz + ¢ = 0).
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Eciu D =0, 10 az? + bz 4 ¢ = a(z — )2, (21 — KOpeHb ypaBHEHHS]
az?® + bz + ¢ = 0).

§ 11. Cucrembl ABYX ypaBHEHHi ¢ 1ByMs
HEH3BECTHbIMH

CHcrema AByX ypaBHeHHH C ABYMS] HEH3BECTHbIMH HMeeT BHIL:
aizc+biy+ec =0,
axx + boy + c2 = 0.

PeweHnem cHcTeMbl ypaBHEHHH C AByMsl epeMeHHbIMH Ha3bIBaeTCs Na-
pa 3HaueHHil nepeMeHHbIX (x;y), obpallaiollas Kaxioe ypaBHeHHe CHCTEMbI
B BepHoe paBeHCTBO. PewnTb cucTeMy ypaBHeHHi — 3HAuHT HalTH Bce eé
pelLeHUs! HH YCTAHOBHTD, YTO HX HeT.

e CucTemMa HMeeT eIHHCTBEHHOE pEelICHHE, €CJIH %1- # %‘L
2 2

e CucTeMa He HMeeT pelLeHHH, eClIH ;‘:—1- = %L # %l
2 by

e CrcTeMa HMeeT GeCKOHEUHO MHOTO PELLiEHHH, eCJlH %1 = %l =4,
2 2

§ 12. HepaBeHcTBa ¢ OIHOH NepeMeHHOH H
CHCTE€Mbl HEpPaBEHCTB

PeweHnem HepaBeHCTBA C OIHOH NepeMEHHON Ha3bIBaeTCsl 3HaUEHHeE Me-
pEeMeHHOH, KOTopOoe 0OpalllaeT ero B BEPHOE UHCJI0BOE HEPABEHCTBO.

HepaBencTBa, MHOXKecTBa pellieHHH KOTOPbIX COBMAialoT, Ha3bIBAIOTCS
PaBHOCHIbLHBIMH. ‘

O6aacTbio onpeesieHHA HEPABEHCTBA C OJIHOM MepeMeHHOIl Ha3biBaeT-
Cs1 MHOKECTBO 3Ha4eHHi repeMeHHOH, MPH KOTOpbiX 06e 4acTH HepaBeHCTBA
MMEIOT CMBbIC.

M3 naHHOro HepaBeHCTBa MOJiyyaeTCs PaBHOCHJIbHOE eMy HepaBeHCTBO,
eCJH

1) u3 ofHOM YaCTH HepaBeHCTBA MEPEHECTH B APYIYIO cjlaraeMoe C MpOoTH-
BOTIOJIOXHBIM 3HAKOM;

2) o6e yacTH HepaBeHCTBA YMHOXHTb HJIH Pa3leJIuTh Ha OJTHO H TO Xe Mo-
JIOXKHTEJIbHOE YHCJIO;
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3) o6e yacTH HepaBEHCTBA YMHOXHTb MJIH Pa3fesuTh Ha OAHO U TO Xe OT-
pHLATEJIbHOE YHCJI0, H3MEHHUB 3HAK HEPaBEHCTBA HA MPOTHBOMOJOXKHbIH;

4) B KaKO#-1M60 4aCTH HEPABEHCTBA WJIH B 0OEHX €ro 4acTsX BbIMOJHHTD
TOXKIECTBEHHOE NMpeobpa3oBaHye, HE MEHSIOLLEee 00/1aCTH ONpeae/eHHs Hepa-
BEHCTBA.

PewenneM cuicTeMbi HEpaBEHCTB C OIHOH NepeMeHHOH Ha3biBaeTCsl 3Ha-
YyeHHe TiepeMEeHHOH, MPH KOTOPOM BEPHO KaXKA0€ H3 HEPaBEHCTB CHCTEMbI.
MHOXeCTBOM pellieH i CHCTEMbI SIBAAETCS MepeceyeHHe MHOXKECTB PelleHHH
HePaBEHCTB, BXOAALUMX B 3TY CHCTEMY.

§ 13. PeweHne KBagpaTHbIX HEPABEHCTB.
HepaBeHcTBa, coaepxalye nepeMeHHYIO NOA,
3HakoM Moayasi. CuctemMbl HepaBeHCTB

KBagparHbiM HepaBeHCTBOM C OIHO NTepEMEHHOM & HAa3bIBAIOT HEPABEH-
CTBO BHAA az? + bz + ¢ > 0, rae a, b, ¢ — JeficTBUTe bHBIE uHCaa, a # 0.

JT1060ii usieH HepaBeHCTBA MOXKHO MePEHECTH H3 OIHOM YaCTH HepaBeHCTBa
B JIPYTYIO C MPOTHBOMOJIOXKHbBIM 3HAKOM (HE MeHsIsl IPH 3TOM 3HAKa HepaBeH-
CTBA).

Ecnu o6e uacTi HepaBeHCTBaA C NEPEMEHHON & YMHOXHTb HJH Pa3iesnTb
Ha OIHO H TO e BblpaXKeHHe p(x), MOJIOXKHUTENbHOE MPH BCEX 3HAUEHHUAX T, U
COXPaHHTb 3HAK HCXOLHOTO HEPaBEHCTBA, TO MOJYUHTCS HEPaBEHCTBO, PaBHO-
CHJIbHOE IaHHOMY.

Ecan o6e yacTi HepaBeHCTBa ¢ MepeMeHHOH T YMHOXHTb HJIH pa3iefuTb
Ha OJHO H TO e BblpaXkeHue p(z), OTpULLaTe/IbHOE MPH BCeX 3HAYEHUNX T, H
H3MeHHTb 3HaK HCXOMHOIO HEPAaBEHCTBA Ha NIPOTHBOMOJIOXKHBIH, TO MOJYYHTCS
HepaBEHCTBO, PABHOCHJ/IbHOE JaHHOMY.

KBaznpatHbiii Tpéxuned az? + bx + ¢ ¢ OTPHLATENbHBIM AMCKPHMHHAHTOM
TIpH BCeX 3HAUEHHSIX T UMeeT 3HAK CTapliero KosggHu1eHTa a.

z, 20
Moayab BelleCTBEHHOTO apryMeHTa |z| = [ —’a:, - <’O.

OcHoBHble CBONCTBA MOAY 1.

lal > 0
— - al_ la|
lab| = la] - [b] la+b] < laf +[b]

la]? = a? |a —b] > |a| - [b]
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Pewennem HepaBenctBa |x| < b sBAsIOTCS 3HaYeHHs T, YAOBJETBODS-
IOLHeE HepaBeHCTBY —b < x < b.

Pewenunem HepaBeHcTBa || > b sBASIIOTCS 3HAYeHHs T, yAOBJAETBOPS-
T < —b,
z >b.

HekoTopble MeTOAbI pelleHUs YPaBHEHHH W HEPABEHCTB, COAEpPMKALUMX
MOJY.JIb!

lolHe COBOKYITHOCTH HEpABEHCTB

1) O6wmui metoa. Pa3o6béM uHC/IOBYIO OCh TOUKAMH, B KOTOPbIX 06pa-
LLAIOTCS B HYJIb BbIPaXKE€HHU$, CTOSILLIME NOJA 3HaKOM Moy si. Pelnaem HepaseH-
CTBAa Ha KaXJIOM H3 MOJIy4eHHbIX IPOMEXYTKOB.

2) Meron Bo3BeaeHHs B KBaapar. |f(z)| = g(x) paBHOCH/IbHO cHCTEME
fA=z) = g*(=),
9(z) > 0.
3) Meroa 3amennl. af?(z)+b|f(z)|+c =0 = a|f(z)|2+b|f(z)|+c = 0.
3amena: t = |f(z)|,t >0, = at®’ + bt +c=0.

§ 14. Ywucaosble nociaenoBaresbHOCTH.
ApudmeTtnueckan u reoMeTpHYecKas
NpOrpeccuH

ApndmeTHueckod mnporpeccHeidl Ha3blBaeTCsl I10CJEN0BATENbHOCTb,
KaXKIbIH UJleH KOTOPOH, HauHHas CO BTOPOTo, PaBeH MpeAbLAYILEMY, CIOXKEH-
HOMY C OZIHHM H T€M e YHCJIOM. DTO YHCJIO HA3bIBAIOT Pa3HOCThIO apHMe-
THYECKOH MPOrpeccHu U o6biuHO 0603HayalT 6ykBoii d.

1. Ecau a,, ecTb n-# uneH, d — pa3HocTb U S;, — CyMMa n [1€pBbIX YIEHOB
apHtMeTHYeCKOH NPOrPecCHH, TO

d=any1 — ay, an, =a; +d(n—1),
2 —
S, = (a1 +2an)n w5, = (2a1 + dén 1))n

ApudmeTnueckas nporpeccusi Bopacraer, ecjii d > 0, 1 yObiBaeT, eCjii
d<0.

2. Eca ag, ai, G, G — UJeHbI apH(METHUECKOI MPOrPeCCHH ¢ TAKHMH
HOMepaMu, uTO k + I = m + n, T0 ax + a; = Gm + Gy
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3. Kaxnbiit useH apudMeTHUECKOI NPOrpecCHH, OTIHYHBIA OT NEpBOTO H
MocJiefiHero, paBeH cpeiHeMy apU(pMeTHYECKOMY COCEHHX C HUM UJIEHOB:
an = an-1 +an+1 )
2
leomeTpHueckoi nporpeccHed Ha3biBaeTCsl MOCJeA0BATEJbHOCTb OT-
JIMYHBIX OT HYJISl UKCEJI, KaXKabli YJleH KOTOPOH, HauHHas CO BTOPOro, paBeH
MpeablIyLieMy, YMHOKEHHOMY Ha OHO W TO XK€ YHCJIO. DTO YHCJIO Ha3bIBaIOT
3HaMeHaTeJleM reOMeTPpHYECKOH nporpeccuu U o6biYHO 0603HavaoT OyK-
BOH q.
1. Ecau b, ecTb n-i useH, ¢ — 3HaMeHaTesnb U S, — CyMMa n MepBbiX
YJIEHOB reOMEeTPHYECKOK NPOrpeCcCHH, TO
q= bﬂ__l" bn = blqn—l
bn
n
Sn = %, q ?é 1.
2. Ecau by, by, by, b, — uJieHbl reOMETPHYECKOH MPOrpecCcHu ¢ TAKHMH
HomepaMu,uTo k + 1l =m + n, 10 b - by = by, - by
3. KBazpat Kaaoro ujieHa reoMeTpHYECKOH MPOrpecCHH, OTJIHYHOrO OT
MepBOro H MocJieJHero, paBeH NPOU3BEAEHHIO COCEIHHX C HUM UJIEHOB:

9

2
bn =0On-1" bn+1-

BeckoHeuHo y6biBalolan reomeTpryecKas NporpeccHs.
TeomeTpHueckas nporpeccHsi 6eckoHeuHo y6biBaoLasi, ecu |g| < 1.
Ecan S ectb cyMma 6ecKoHeuHO yObiBaloLLleH reoMeTpHUeCKOH nporpec-

CHH, TO S=4b—.
l1—q

§ 15. HccnepoBaHne GpyHKLHMH U NOCTPOeHHe rpaduka

O6aacTb onpeaeneHns GyHKUHH.
O6racmeoto onpedeaenusn D(y) pyrnkyuu y = f(x) Ha3biBaeTcsi MHOXe-

CTBO BCEX 3HAUYEHHI apryMEeHTa T, /sl KOTOPLIX BblpaxkeHHe f(z) onpezneneHo
(MMeeT cMbICJT).

O6aacTu onpejesieHUs OCHOBHBIX 3MeMeHTapHbIX pyHkuui. O6aacTb
ornpefeseHHs J6oro MHorouleHa — R.

D (1) = (~o0; 0) U (0; +o0)
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D(z\k/:?) = [0; +00)

D (%) =R

MuoxecTBO 3HaUeHHH PYHKUMHH.

Muoxcecmeom (obracmero) anavenuii E(y) ¢pynkyuuy = f(r) Hassl-
BaeTCcsl MHOXKECTBO BCeX TAKHX UHCEJ Yo, JUIS1 KAXKAOro H3 KOTOPLIX Haiaercs
TaKO€ UHUCJIO Zo, 4TO f(Zo) = Yo.

O6s1acTH 3HaY€HHIt OCHOBHBIX 3J€MEHTAPHBIX (PYHKLHHN.

OG6aacTbl0 3HaUEHHH BCSIKOTO MHOFOY/IEHA YETHOM CTENEHH SBJSETCS
NPOMEXKYTOK [m; +00), Ile m ~— HauMeHbllee 3HaueHHe 3TOr0 MHOroOuJIeHa,
JIH60 MPOMEXKYTOK [—00; 1], rae n — HauGoJlblliee 3HaueHHe 3TOro MHOrouJ1e-

Ha.
O6s1acThi0 3HaUYeHHH BCAKOT0 MHOrOYJIeHa HEUSTHOMH CTeleHH saBJsieTcs R,

YETHOCTb N HEYETHOCTDL PYHKIIHH.

dyukuus y = f(x) HaseiBaercs wémuol, ecau 1is go6oro z € D(f)
BepHO paBeHCTBO f(—z) = f(z). [paduK uéTHOM (PYHKLIMH CHMMETPHUEH OT-
HOCHTeNIbHO ocH Oy.

®yHKiMs y = f(x) Ha3biBaeTcs HeuémHod, ecan Ansi moboro x € D(f)
BepHO paBeHCTBO f(—z) = — f(z). [paduk HeUETHOMH PYHKLHH CHMMETPHYEH
OTHOCHTEJIbHO HauaJsla KOOPAUHAT.

[paduku sanemenTapubix dpynkunit. Ha prucyHke 1 u3o6pakeHbl rpa-
(HKH HEKOTOPBIX 3/1€MEHTAPHBIX (PYHKLIHH.

yA

‘Jl]
_0

Puc. 1
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Mocrpoenne rpagukoB pyHKUMIE «MeXaHHYECKHMH» npeobpa3osa-
HHSIMH.

[paduk dynkunu y = —f(x) nonyuen u3 rpaduxa gyHkumn y = f(x)
OTpaKeHHeM OTHOCHTeJIbHO ocH Ox (CM. puc. 2).

37 |
N y=-/
5 '

MY =)

Puc. 2

Ipaduk GyHkunn y = f(—z) nosyuen u3 rpaduxa dpyHkunu y = f(z)
OTpakeHHeM OTHOCHTeNIbHO ocH Oy (cM. puc. 3).

YA
4 / y=fx)
71 x
o s, >
ey =£x)
Puc. 3

Ipaduk dyukunn y = m - f(x), m > 1, nosyyeH U3 rpaduka QyHKLHH
y = f(z) pacTskennem B m pa3 B1oJb ocH Oy ot ocH Oz (cM. puc. 4).

i m>1

Puc. 4
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Ipacuk dynkunn y = m- f(z), 0 < m < 1, nonydeH u3 rpacHka pyHKUHH

1
y = f(z) cxkatHeM B — Pas B0/ OCH Oy x ocu Oz (cM. puc. 5).

YA .. D<m<l

Puc.5

Ipaduk pyHkumn y = f(kz), k > 1, noayueH u3 rpaduka (yHKUHH
y = f(z) cxarueM B k pa3 K oci Oy BroJsb oci Oz (cM. puc. 6).

“y=fex) =16
Puc. 6

Ipaduk dynkunn y = f(kz), 0 < k < 1, mosyyeH u3 rpadHka dyHKLUHH

1
y = f(x) pacTsxeHHeM B % PasorocH Oy Baoab ock Oz (cM. pHc. 7).




24 Kparknii reopeTHyecKHHi cripaBoyHHK

Ipaduk pynkuun y = f(x) + b nosyyen u3 rpacduka pyHkuHH y = f(x)
CIIBUIOM BBEPX Ha YHCJIO b npH b > 0 1 cABMroM BHK3 Ha uuciio (—b) npu b < 0
(cMm. puc. 8).

. ;
0

.

“\.y= )+ b, b>0
ey =fx)

Puc. 8
[paduk pynkunn y = f(z + a) noayueH u3 rpaduka dyHkunn y = f(x)

C/IBUTOM BIpPaBO Ha YMCJIO —a NpH a < 0 H CABMIOM BJIEBO HA YHCJIO @ TMpH
a > 0(cM. puc. 9).

y=fx) g y = f(x+a), a<0

-...~. \
.,

3 x

-

v
Ol
.
Y
.
“
~C

Puc. 9

Ipaduk pynkunu y = |f(z)| (cM. puc. 11, a) noayyen u3 rpacduka dyHK-
uid y = f(z) (cM. puc. 10) oTpakeHneM oTHOCHTesIbHO ocH O YacTH 3TOro
rpaguka, Jexarlei Huxe ocu Ozx.

B/ |

™

Y=

0

y=/fx)

Puc. 10
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[paduk dynkuun y = f(|z|) (cm. puc. 11, 6) nosyyeH U3 rpaguka (yHK-
uHH y = f(x) (cM. puc. 10) o6benrHeHneM YacTi 310ro rpaduKa, Jexauiei
npasee ocH Oy, ¢ €€ OTpa>keHHEM OTHOCHTEJIbHO ocH Oy H YaJIeHHEM YaCTH,
Jexated Jesee ocH OQy.

by By

X X

Y=l 5)/ ol ~

y=Afllx)

Puc. 11

§ 16. Aare6panyeckue ypaBHEHHSl H CHCTEMbI
HeJHHeHHbIX ypaBHEHHH

MHoroujeHoM n-H cTeneHd Ha3biBaeTCs MHOTOWIEH BHIA

P(z) = aoz™ + a1z™ "1 + -+ + ap_17 + an,
rie ag,a,- . .,a, — 3aJaHHble YHcaa, ag # 0,n € N,

agz™ — crapuuuii uieH MHorousieHa Py (z),

7. — CTeNneHb MHOToYJIeHa,

Ay, — CBOGOIHBIH UJleH MHOIOYJ1€HA.

Aare6panyeckHm ypaBHEeHHEM n-H CTeTNeHH Ha3blBAaeTCsl ypaBHEHHe
apz"™ + a1z '+ -+ ap_1z+a, =0.

Ecau ypaBHenne agz™ + a1z" ! + -+ - + ap_1x + an, =0

C UEJBIMH KO3((HLUHEHTAMH ag,di,...,0dn, TA€ @, F 0, HMeeT UebIH
KOpeHb, TO 3TOT KOPEHb fIBJISIETCS JleJIMTeNIeM YHCJA A, (CBOGOJHOrO usieHa
ypaBHEHHS ).

OcHoBHasa Teopema Bbicwel aare6pbl. Ha MHOXecTBe KOMIJIEKCHBIX
ukcen Jio6oe anre6panueckoe ypaBHeHHE HMeeT XOTs Obl OIKH KOPEHb.

§ 17. PeweHHe HppaLHOHAIbLHBIX YPABHEHHH H
YPaBHEHHH, coaepKallHX HEH3BECTHOE NOJ
3HAKOM MOLYf

HppanonanbHbiM ypaBHEHHEM Ha3blBaeTCsl ypaBHEHHE, COjleprKalliee
HEH3BECTHOE MOJL 3HAKOM KOPHS.
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K npocreiiiinM HppaLHOHa/IbHBIM ypaBHEHHSIM OTHOCSITCS ypaBHEeHH s BHA

V@) =a, [f(z)=g(x)n/f(z) = Vg(x).

OcHoBHble cOcoGbI pelIeHHss HPPALUHOHANBLHOFO YPaBHEHHS.

I. [Tepexon k pauroHaIbHOMY anreGpaHueckoMy YpaBHEHHIO, KOTOPOE JIH-
60 pPaBHOCHJIbHO HCXOJAHOMY HPpPALMOHAJIbHOMY YpaBHEHHIO, JHOO fB/sieTCS
€ro CJe[ICTBHEM.

1) [To onpenenennio / f(x) = a, f(x) = a.

2) Ot uppauroHaNbHOTO ypaBHeHHs Bula +/ f(z) = g(x) MOXHO nepeiTy
K PaBHOCHJIbHON €My CHCTEME:

@) = (z) & { S e@

3) Ot uppaLKoHaJ/bHOTO YpaBHeHHsl BUIa v/ f(x) = 1/g(x) MoXHO nepeii-
TH K OJIHOI H3 PABHOCHJIbHBIX emy CHCTEM:

VI = Vi) = { 5158
\/— Vi@ & { g;g(w),

Hepasetnctro g(x) = 0 (wm f(z) > 0) B 3THX cHCTEMaX BblpaxkaeT ycJio-
BHE, [IPH KOTOPOM ypaBHEHHE MOXXHO BO3BOJHTb B YETHYIO CTENeHb, OTCEKaeT
MOCTOPOHHHE PeLLEeHHs H N03BOJsIeT 0OXOAUTbCA 6€3 MPOBEPKH.

I1. BeeneHve HOBOIt MepeMeHHOH.

Ecnu B ypaBHEHHH HEOIHOKPAaTHO BCTpPeuaeTCsi HEKOTOpOe BbipaxeHHue,
3aBHcsLLee OT HEM3BECTHOH BEJIMUHHDBI, TO UMEET CMbICJ 0003HAUYHTb 3TO Bbl-
pakeHHe Kakoi-HuOy b HOBOK NepeMeHHOH H NOoNbITaTbCs PELUHThL YpaBHEHHE
CHavajla OTHOCHTE/IbHO BBEAEHHOH HEU3BECTHOM, a 3aTeM yxKe HalTH UCXOM-
HYIO HEH3BECTHYIO.

Hanpumep, af(z) + by/f(z) + ¢ = 0. O603Hauum / f(z) = t, Torna
at? + bt +c =0,
t>0.

[11. MeToa cBeieHHsA K SKBHBAJIEHTHBIM CHCTEMAM PaLHOHAJILHBIX ypaBHe-
HHUH.

VYpaBHeHHs Buaa vaxr + b+ Ver+d = p,raea, b, ¢, d — HEKOTOpble
YKCA1a, YacTo YAAéTCs PelHTb NMPH NMOMOLLH BBEEHHS JABYX BCIIOMOTraTeNbHbIX
HEU3BECTHbIX ¥ = Vaxr +bHu z = cx +d, rae y,z = 0 v nocsenyioulero
nepexoja K 3KBHBAJIEHTHOH CHCTeMe palMOHaJbHbIX ypaBHeHHH. [TonyyeH-
HOe ypaBHeHHe OyleT COAepKaTb /Be HEH3BECTHbIX, KOTOpble 3aBHCST OJHA
OT APYro¥i NOCPeACTBOM CTapoH nepeMeHHoH z. C nomollbio npeo6pa3oBaHUi

ypaBHEHHE PABHOCHJIbHO CHCTEMe YpaBHEeHH {
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MOXXHO TOJIyYHTb CHCTEMY [BYX YpaBHEHHH OTHOCHTEJIbHO ABYX HEH3BECTHBIX
YHZ.

IV. Mcnonb3oBaHHe CBOHCTBAa MOHOTOHHOCTH (DYHKLMH.

Ecniv ypaBHeHHe uMeeT BUI

f(z) =0,
rae f(x) Bo3pacraer (yObiBaeT), HiH
f(z) = g(=),

rae f(x) ¥ g(x) <BCTPEUHO MOHOTOHHBI», TO ecTh f(x) Bo3pacraer, a g(z)
yObiBaeT UM Ha060POT, TO TaKOe YpaBHEHHE HMeeT He 6oJjiee OJJHOTO KOPHS.
Ecau ynaércst npuBecTH ypaBHeHHe K TaKOMYy BHAY H HalTH KOpPeHb, TO OH
H OyZeT pellleHHeM JaHHOTO ypaBHeHHsl. Bo MHOTMHX c/yyasix KOpeHb Takoro
ypaBHeHHs1 Y10OHO HAXOAUTb OAGOPOM.

§ 18. 3apanus, copepkauiue napameTp

[Tyctb maHo ypaBHenue Buna f(a,z) = g(a, ), rie a,z — nepeMeHHble
BEJIMYHHBI.

[lepemenHas a, KoTopasi NpH pelleHHH ITOrO YPaBHEHHS CUHTAETCH MOo-
CTOSIHHOH, Ha3blBaeTCs MapaMeTpPOM, a CaMO YpaBHEHHe — ypaBHEHHeM,
Co/iepXKalLlHM NapaMeTp.

PewuTb ypaBHeHHe (C nepeMeHHOH T H NapaMeTpoM a) — 3HAUHT Ha MHO-
XKecTBe JeHCTBUTENIbHBIX YHCEJ PELIUTb CEMEHCTBO yPaBHEHHH, MOJyYaeMbIX
M3 JaHHOTO MPH BCeX NOMYCTHMbIX 3HAUEHHSAX 1apaMeTpa a.

MHorHe ypaBHEHHS C MapaMeTpoM MOTYT ObITb pellieHbl C NIOMOILbIO Clle-
JYIOLLEro ajaropuT™a.

1) Onpenennts orpaHHueHHus], HaJlaraeMble Ha 3HaUeHHsl HEH3BECTHOI'O T H
napameTpa a, HCXOAs U3 TOro, uTo QyHKUKH f(a,x) U g(a, T) UMEIOT CMBIC/T.

2) OnpenenuTtb opMabHble pelleHHsi YpaBHEHHsl, 3anHchiBaeMble 6e3
yuéra orpaHuueHHil. Ecau npu pelileHHH BO3HHKAIOT KOHTPOJIbHBIE 3HAYEHHS
napamerpa, ToO HX HAHOCHAT HA UHUCJIOBYIO OChb Oa. 3TH 3HaueHUs pa36HBa}OT
06J1aCThb JOMYCTAMBIX 3HaUeHHH NapaMeTpa Ha MoAMHOXKecTBa. Ha Kaxaom u3
TIOJIMHOKECTB PELUalOT 3aIaHHOE ypaBHEHHe. N

3) UckimounTh Te 3HaueHusi napameTpa, IPH KOTOPLIX popMaJibHbIE pelle-
HHS HE YIIOBJIETBOPSIOT MOJIyUeHHBIM OIPaHHUEHHSAM.

4) Ha uncnoByio ocb Oa 106aBHTb 3Ha4Y€HHsI MapaMeTpa, HakaeHHble B 11. 3.
J1191 KaXX10ro U3 MPOMEeXyTKOB Ha ocH Oa 3aNH1caTh BCe NMOJyYeHHbIe PelLieHHs]
B 3aBHCHMOCTH OT 3HaueHHH napameTpa a.
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5) 3anucartb OTBeT, TO €CTb pellieHHs B 3@aBHCHMOCTH OT 3HaueHHH napa-
MeTpa a.

Ilpy pewieHHH 3apaHHi ¢ MapaMeTpaMH YacTo BCTpeyaloTcs 3afauM (MJH
MPUBOJSALLUHE K HHM) O PacMo/OKEeHHH KOpHEH KBapaTHOTO YpaBHEHHS.

IlycTb z1 M 29 — KOpPHH KBafpaTHOro TpéxuJeHa (2 < T2)

f(z) = ax? + bz + ¢, y kotoporo D = b? — 4ac, a # 0, 2o = —z—l;— H JaHbl

HeKoTopble ToukH A U B ocu Oz.

¥meepacoenue [. O6a KOpHs MeHblue udca A, ToecTb 1 < Auzy < A
TOT/a H TOJIbKO TOTJa, KOraa

D >0, D >0,
a >0, IR a <0,
.'L'Q<A, 7 .’L’0<A,
f(A)>0 f(A) <0 (cm. puc. 12).
y
A’ a>0 A a<0
f(4) i
54N
X, X2\ 14 T
X9
\O[} /fx 4 x>
I )

Puc. 12

¥meepacoenue 2. KopHu JiexxaT no pa3Hble CTOPOHBI OT UHcJja A, TO eCTb
z1 < A < x2, TOTAA U TOJILKO TOT/A, KOTa

a>0, a < 0,
f(a)y <o M F) >o.

¥mesepacoenue 3. O6a kopHs GoJiblue uncya A, ToecTb 21 > AU ze > A,
TOT/Ja H TOJIbKO TOT/la, KOT/1a

D > 0, D >0,
a>0, IR a <0,
g > A, Tg > A,

f(A)>0 f(A) <0 (cm. puc. 13).
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A *

Puc. 13

¥Ymeepacoenue 4. O6a KopHsi JexaT Mexay ToukamMH A U B, 1o ectb
A <21 < BHA <29 < B, TOraa M ToJbKO TOra, KOraa

D >0, D >0,
a>0, a <0,
A<zg< B, WM A<z9< B,
f(A4) >0, f(4) <0,
f(B)>0 f(B) <0 (cMm. puc. 14).
YA YA a<0
7(4) / a>0 /a'\
1) flol \a, .
A X TB x
! I
Xo 1B [
v > ]
ol i
4 x’\ | " ¥ 4\
fB)——--
Puc. 14

Ymeepocdenue 5. KopHu nexaT no pasHble CTOPOHBI OT oTpe3Ka [A; B], To
ecTb 1 < A < B < x5, TO[ZIa H TOJBKO TOTAA, Koraa

a>0, a <0,
f(A) <0, wm ¢ f(A)>0,
f(B)<0 f(B) >0 (cm. puc. 15).
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YA a>0 A a<0
\ato 5 170
X4 X2 x Sf(B)
1) of VYN,
-
7 (B) A o B x
Puc. 15

§19. 3SDneMeHTbl KOMOUHATOPUKH, CTATUCTHKH H
TEOPHH BEPOATHOCTEM

AneMeHTbi KOMOUHATOPHKH.

MHOoXecTBO (COBOKYMHOCTb 3J1EMEHTOB) Ha3biBaeTCs 3aHYMEepPOBAHHbIM,
€CJIH KaXK/IOMY 3JIEMEHTY 3TOr0 MHOXKeCTBA COMNOCTABJIEHO CBO& HATypaJlbHOe
yHcso (Homep) oT 1 1o n. N5t KpaTKOCTH 3aHyMepOBaHHble MHOXKeCTBa AaJiee
6yLyT Ha3blBaThCsl Habopamu.

Yucno nepecradoBok. OTauuaoudecs Apyr oT Apyra nopsiikoM Habopbl,
COCTABJIEHHblE U3 BCEX 3JIEMEHTOB JAHHOTO KOHEUHOr0 MHOXKeCTBa, Ha3blBa-
J0TCSl NepecTaHOBKAMH 3TOr0 MHOXECTBA.

Yucno Bcex nepecTaHOBOK MHOXKECTBA H3 n 3/1eMeHTOB 06o3HauaeTcs
P, v onpenensiercsi no ¢opmyne P, =nlreen! =1-2-3-...-n.

Yucno pa3meueHuit. YnopsaoueHHble HabOpbl, COCTOSILIHE H3 k pa3JiHy-
HbIX 3JIEMEHTOB, BbIOPAHHbBIX 3 IaHHbBIX 7 3/1€MEHTOB, Ha3bIBAIOTCS pa3MeLle-
HHSIMH H3 M 3J1eMeHTOB N0 k. PasmelueHHs MOryT OTJIH4aTbCA APYr OT Apyra
KaK 3/1eMEHTaMH, TaK H MOPSAAKOM.

Yucno Bcex pasmelleHHil M3 n 3/1eMeHTOB Mo k o6o3Hauaetcss AX u
onpezesnsiercs no gopmyJie

Ak n!

" (n—k)!

Yucao coyetanui. HeynopsinouenHble HaBopbl, COCTOSALIKE H3 Kk 3/1€MEH-
TOB, B3ITbIX H3 JaHHBIX 12 3/1IEMEHTOB, Ha3bIBAIOTCS COYETAHHFAMH H3 11 3JIEMEH-
T0B 110 k. CoueTaHusi OTIMYaIOTCs APYT OT APYra TOJbKO 3JIeMEHTaMH.

Yucao coueTanuii U3 n 3J1eMEHTOB 1o k o6o3Hayaetcss CX u onpenensier-
cs no gopmyJie
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L
On = Tt —R)!

CayuaiHbie COGBITHA H HX BEPOSITHOCTH.

OnbITOM, HITH HCTIBITAHHEM, HAa3bIBAOT BCSIKOE OCYLIECTBJEHHE KOMILIEKCa
YCJIOBHH WJIM I€HCTBHH, PH KOTOPLIX HAGJIIOLAeTCsl COOTBETCTBYIOLIEE FBJIE~
H1e. BO3MOXKHBIA pe3y/ibTaT OnbiTa Ha3bIBAIOT COOBITHEM.

Cay4aiHbIM Ha3bIBaeTCsl COObITHE, KOTOPOE B JAHHOM OMbITE MOXKET NPO-~
H30MTH, @ MOXKET H He NPOU3OHTH.

Co6biTHe Ha3bIBAIOT JOCTOBEPHLIM B JAaHHOM OIbITE, €CJIH OHO 00si3a-
TeJILHO MPOH30HAET B 3TOM ombiTe. COObITHE Ha3bIBaeTCsl HEBO3MOXHbLIM B
JITAHHOM OIbITE, €CJIH OHO B 3TOM OIbITE [IPOH3OHTH HE MOXKET.

JIBa cOOBLITHSI HA3bIBAIOTCS COBMECTHBIMH B JAHHOM OIbITE, €CJIH NOSB-
JIEHHEe OJIHOTO M3 HHX HE HCKJIIOYAeT TOSIBJIEHHS APYroro B 3TOM OMbITE, H
HeCOBMECTHbIMH, eCJIH OHH He MOTYT NNPOH30HTH BMECTE TNPH OLLHOM H TOM Ke
HCIBITAHHH.

JIBa cOGLITHS HA3bIBAIOTCSH NPOTHBOTOJOXHBIMH, €CJIH NOSIBJIEHHE OIHO~
ro H3 HUX PaBHOCHJIBHO HETOSIBJIEHHIO IPYroro.

CoObITHA CYUHTAIOT PABHOBO3MOXHBIMH, €CJIH HET OCHOBaHHUH roJiaraTh,
YTO OJIHO COOBITHE siBJIsIETCS 60J1ee BO3MOXKHBIM, UeM JIpyTHe.

Cymmoit, uiy o6beinHeHHeM, IByX COOLITHH Ha3blBaeTcst COObITHE, CO-
cTosiLliee B MOSABJEHHH XOTA Obl ofiHOro W3 HHX. CymMa Byx cobnuitiii A M B
o6o3Hauaercsi A + B. AHaJsornuHo onpefiesisieTcsi H 0603Hauaercst cyMMma n
COOBITHH o

ZA,’ =A;1+Az+ ...+ A,.
i=1

DTa cyMMa 03HauyaeT coObITHE, 3aK/IIoualoLLeecs! B [TOSABJEHHH XOTS Obl 01~
HOTO H3 HHX.

lMpoussenenuem, Uil nepeceueHrem, 1Byx CoObITHI HasbiBaeTcs COOLI-
THe, COCTOsILIee B OIHOBPEMEHHOM HX MosiBJieHHH. [Ipon3BeneHne ABYX cOObI-
THit A 1 B 0603Havaercsi yepe3 AB. [1pousBeseHHe n COGBLITHI

n
'HlAi =A;-Ag-... Ay
i=
03HauaeT cOObITHE, COCTOsALIEe B MOSIBJEHHH BCeX COObITHI A1, Ag,. .., An.

PasHocTblo coObiTHit A H B Ha3biBaeTcst coGbiTHe C, KOTOPOE O3HAUaeT,
YTO HacTyrnaer coObiTHe A H He MPOUCXOIUT co6biTHe B. Pa3HOoCTb cOObITHI
NpHHATO 0603HayaTh A — B.

Ecsv npH KaxxaoM oCyllleCTBJIEHHH KOMIJIEKCA YCJOBHH, IIPH KOTOPOM
MPOHCXO/IUT COOBbITHE A, MPOHUCXOIMT H COOLITHE B, TO rOBOPST, UTO A BJIEUET
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3a co6oil B, uin A siBisieTcsl YacTHbIM ciiyuaeM B, U o6o3Hauaercss A C B.
Ecin A C Bu B C A, 1o roBopsr, uto A u B paBHOcU/bHbL: A = B.

BepoaTHocTb coObITHS.
Kaaccuueckoe onpedenenue seposmuocmu. BepostHoctb co6bi-
THA A onpefessieTcs GopMyJioH

P(A) =m/n,

re 1 — YHCJIO BCeX PAaBHOBO3MOXKHbIX 3JIEeMEHTaPHbIX HCXOAOB OMbITa, M —
YHCJIO 3JIEMEHTAPHBIX HCXOAO0B, 6JIarONpPUATCTBYIOLLMX COOBITHIO A.

Cmamucmuyeckoe onpedenenue gepoamuocmu. OTHOCHTe/bHAS
4acToTa cOObITHA A (HJIH IPOCTO YACTOTa) onpenessieTcs Gopmysioi

W(A) =m/n,

TJe M — YHCJIO OMbITOB, B KOTOPbIX NOABHJIOCH COObITHE A, n — YHCJIO BCeX
MPOBEAEHHbBIX OMBITOB.

BeposatHocTb P(C') HacTyrnieHHs! XOTs 6bl OJHOTO M3 IBYX HECOBMECTHBIX
coObITHI1 A 1 B paBHa cyMMe HX BepOSITHOCTEI:

P(C) = P(A+ B) = P(A) + P(B).
BeposaTHocTb P(fi) MPOTHBONOJIOKHOTO COOLITHSA A cobbiThio A:
P(A) =1 — P(A).

ANeMeHTbl CTATHCTHKH.

Maremarnyeckas cTaTHcTHKa — Hayka, pa3pabaThiBarolliasi MaTeMaTH-
YeCKHe METOMbl CHCTeMATH3aLMH H HCMOJb30BaHUS CTATHCTHYECKHX AAHHbIX
I/l Hay4HbIX H MIPAKTHYECKHX BbIBOJIOB.

Mopa — 3HaueHHe npu3HakKa, HMelolllee HAHGOJIbLIYIO YaCTOTY B CTATH-
CTHUECKOM PSIly pacrpeieseHHsl.

CpenHee apupmeTHyeckoe (UM MPOCTO cpeaHee ) HaGopa YHCEN — 3TO
CyMMa BCex uuceJs B 3TOM Habope, e/IEHHAs HA HX KOJIHUECTBO.

Menauana — 310 Takoe 3HaueHHe MpHU3HaKa, KOTOPOE pa3iessieT PaHXKH-
pOBaHHbIH (YNOpsAAOYEHHBIH) PSA pacnpefeneHust Ha JBe paBHble yacTu. as
HaX0XAEHUS MeIHaHbl HYXKHO OTbICKAaTh 3HaueHHe NMPH3HaKa, KOTOpoe Haxo-
JWTCS Ha CepefIMHe YIOPSILOUEHHOTO Psijia. ‘
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§ 20. Teomerpus

lMapanneabHbie npsMbie.

CaoiicTBa M NIPU3HAKHK NapaJiieNbHbIX NPAMBIX.

1. AkcHoma napaaneabHbix. Yepe3 JaHHYIO TOUKY MOXKHO npoaecm He
6oJiee OAHOM MPAMOH, NapaeSbHOH JaHHOH.

2. Ecaiy 1Be npsiMble NapaJuiesibHbl OfHOW U TOM Xe MpSMO#, TO OHHM Ma-
pansiesIbHbl MeX 1y COGOH.

3. JlBe npsimMble, nepreH MKy AsIpHbIE OXHOH H TOH XK€ NPSIMOH, NapaJielb-
HBI.

4. Ecau 1Be napaJuielibHble NpsiMble Nepeceyb TpeTbe, T0O 06pa30BaHHbIe
TMpH 3TOM BHYTPEHHHE HAKPECT JieXKalluue YIJibl PaBHbl, COOTBETCTBEHHbIE YIJIbI
PaBHbl, OJHOCTOPOHHHE YIJIbl B CyMMe COCTaBJs10T 180°.

5. Ecav npu nepeceueHHH IBYX TNpSIMbIX TpeTbeH 06pasyloTCsi paBHbIE
BHYTPEHHHEe HAaKpecCT JieXKallHe YIJibl, TO MPsAMble NapaJule/ibHbl.

6. Ecaii npH nepeceyeHHH BYX NPSIMbIX TPeTbeil 06pa3yloTCs paBHbIE CO-
OTBETCTBEHHBIE YIJIbl, TO MPSIMble NapaJJiebHbl.

7. Ecaiv ipu nepeceyeHHH IBYX NPAMbIX TPETbEH CyMMa BHYTPEHHHX OHO~
CTOPOHHHX yryIoB paBHa 180°, To npsiMble NapaJliesibHbl.

Teopema Paneca.
EcJaii Ha 0J1HOH CTOpOHE yIJ1a OTJIOKHTb PaBHbIE OTPE3KH H Uepe3 UX KOHLLbI
TNPOBECTH MapaJuie/ibHble MpPsMble, NepeceKalolliHe BTOPYIO CTOPOHY yIia, TO
Ha BTOPO# CTOPOHE YIJ1a OTJIOXKATCS TAKXKe PaBHbIe OTPE3KH.

Teopema o nponopuUMOHANbHBIX OTPE3Kax.
[lapaJssienbHble npsMble, MepeceKalolliHe CTOPOHbI YIVia, BLICEKAIOT HAa HHX
MPONOPLHOHAJbHbIE OTPE3KH.

TpeyroabHuk.

lMpu3Haku paBeHcTBa TPEYTrOJAbHUKOB,

I. Ecaid 1B€ CTOPOHBI U YroJ1 MEXJly HUMH OJHOTO TPEYroJibHHKa COOTBET-
CTBEHHO PaBHbI IBYM CTOPOHAM H YIJTy MeX/y HUMH JpYroro TpeyrojbHHKa, To
TpeyroJibHUKY PaBHBI.

2. Ecaiu cTopoHa M [Ba NpHJENKAlUMX K Hei yrjia OJHOTO TPeyroJibHHKa
COOTBETCTBEHHO PaBHbI CTOPOHE H [BYM MMPHJEKALIHUM K Hedl yriiaM Jpyroro
TPEYroJIbHHKA, TO TPEYTOJbHHKH PaBHbI.

3. Ec/iv TpH CTOpPOHBI OJIHOTO TPeyroJibHHKa COOTBETCTBEHHO PaBHbI TPEM
CTOPOHAM JIPYroro TPeyroJibHHKa, TO TPEYTroJIbHHKH PaBHbI.
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lpH3Haku paBeHCTBa NPAMOYTroJbHbIX TPEYTrOJbHHKOB.
1. Tlo nByM KaTeTam.
2. Tlo karety 1 runoteHy3e.
3. T'lo runoreHyse 1 ocTpoOMY yray.
4. Io kartety W ocTpomy yray.

Teopema o cymme yriioB TpeyrojsibHUKa H C1€1CTBHA H3 HeE.
1. Cymma yrnioB TpeyronbHika paBHa 180°.
2. BHeluHH#H yron TpeyrosibHHKa paBeH cyMme
JBYX YI/I0B TPEYroJibHHKa, He CMEXHBIX C HHM.
3. CyMMa yr/ioB BbIMYKJIOr0 N~yroJbHHKa
paBHa 180°(n — 2).
4. Yrabl CO B3aHMHO MeprieHAHKYJISPHBIMH =%
CTOPOHAMH paBHbl, €CJIM OHH 06a OCTpble WK 06a

Tynble (Ha puc. 16 L1 = £2). Puc. 16

5. Yroa Mexiy 6MCCEKTPHCAMH CMEXHbIX Yr- / L
JIOB paBeH 90°. b

6. BuccekTpHChl BHYTpEHHHX OJHOCTOPOHHHX "
YIJIOB TPH MapaJuiefbHbIX MPSIMBIX H CeKylleH n
nepneH MKy IspHbl (Ha puc. 17 npambie a || b, -2~ S
m L n). Puc. 17

OcHoBHble CBOHCTBA U NPU3HAKHK paBHOGEAPEHHOTO TPEYroJbHHUKA.

1. ¥Yroel npn ocHoBaHHH paBHOOEAPEHHOIO TPEYTrOJIbHHKA PaBHbI.

2. Ecnn nBa yrna TpeyrosibHHKa paBHbl, TO OH paBHOOEAPEHHbIH.

3. B paBHOOeipeHHOM TpeyroJibHHKe MeaHaHa, OMCCEKTPHCA M BbICOTA,
NpoBeEHHbIE K OCHOBAHHIO, COBMAJAIOT.

4. Ecau B TpeyrosbHHke coBnagaet no0as napa oTpe3koB U3 TPOHKH: Me-
JHaHa, OUCCEKTPHUCa, BLICOTA, TO OH ABJSETCA paBHOOELPEHHBIM.

HepaBeHCcTBO TpeyroJibHUKa H CI€ACTBUS H3 HEro.

1. CyMMa AByX CTOPOH TpeyroJibHHKa 6oJbliie TpeTbeH CTOPOHBI.

2. CymMMa 3BeHbeB IOMaHO# 60Jiblile OTPe3Ka, CoeJUHAIOILEro HayaJo fnep-
BOTO 3BeHa C KOHLIOM MOCJ/IeAHEro.

3. ITpotuB GoJibLiero yrya Tpeyro/bHHKa JEXHT 00JbLast CTOPOHaA.

4. T1poTuB GoJbLUIEH CTOPOHBI TPEYTOJbHHKA JIEXKHUT OOJIbLIHIH YroJl.

5. TunoteHy3a npsiMoyroJibHOro TpeyroJbHHKa GOJbILE KaTeTa.

6. Ecan U3 onHOM TOuKH NPOBEAEHBI K NPSIMOK MepreHAHKYJP H HaKJIOH-
Hble, TO
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1) nepneHanKysip Kopoue HaKJIOHHBIX;
2) 6oJiblLIel HAKJIOHHOH COOTBETCTBYET O0JIbILAs NPOEKLUS H HA060POT.

CpenHnan JHHHUSA TPEYroJbHHKA.

OTpesok, coeMHAIOLIUIA CepealHbl ABYX CTOPOH TPeyroJibHHKa, Ha3biBa-
eTCs CpefiHe JIMHHeH TPeyroJibHHKa.

Teopema o cpeaneit JuHHH TpeyroabHHKa. CpelHsisl JUHUS TPEYroJib-
HHKa napaJiyie/ibHa CTOPOHe TpeyroJibHHKa M paBHa e€ MoJIoBHHe.

TeOpeMbl O MeAHaHax TpeyroJjbHHKa.

1. MenuaHbl TPeyrosibHHKa NepeceKaloTCsi B OHOH TOYKE H JeNSATCS €10 B
OTHOLLEHHH 2 : 1, CYHTAs OT BEPILHHBI.

2. Ecaiu MenaHa TpeyrosibHHKa paBHa MOJIOBHHE CTOPOHBI, K KOTOPOH OHa
TNPOBE/IeHa, TO TPEYrOJbHHK MPSMOYrOJIbHbBIA.

3. MenuaHa JeJIHT TPeyroJibHUK Ha [1Ba PABHOBEJIHKHX ( PaBHBIX MO TJIOLLA -
JIH) TPeyroJIbHUKa.

4. MenyaHa NpsIMOYroJIbHOTO TpPeyroJibHHKa, NPOBeAEHHAs H3 BEPLUHHbI
TIPSIMOTO yIJ1a, paBHa MOJIOBHHE HIIOTEHY3bl.

CeoiicTBO CEPEIHHHBIX NEPNEHAHKY/JIAPOB K CTOPOHAM TPEYroJibHHKaA.

CepenuHHble NepIIEHHKYJISPE K CTOPOHAM TPeyroJibHHKa repeceKaloTcs
B OJHOW TOUKE, KOTOpasl SBJISIETCS LIEHTPOM OKPYXKHOCTH, OMHCAHHOH OKOJIO
Tpeyro/ibHHKa.

Teopema o BbicOTax TPeyroJbHHKa.

npﬂMbIe, coaepxKailue BLICOTbHI TPEYroJibHHKa, NMEPECEKATCA B OIHOH
TOYKE.,

Teopema o GucceKTpHCax TPeyroibHHKa.

BuccekTpucbl TpeyroJbHHKa MepeceKkaloTcsi B
OZHOIT TOUKE, KOTOPast sIB/ISIETCSH LIEHTPOM OKPYXKHO- B
CTH, BIIHCAHHOH B TPEYrO/IbHHK.

CBo#cTBO GHUCCEKTPHCHI TPEYroAbHHKA.
BuccekTpica TpeyroJibHHKa JeJIHT €ro CTOPOHY
Ha OTPe3KH, NPONOPLHOHA/bHbIE IBYM APYTHM CTO-

AK _ KC ).
AB ~ BC

Puc. 18
poHam (Ha pHc. 18 BbinoaHseTcs S—
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Mpn3nakn nono6usa TpeyroNbHUKOB.

1. Ecnu aBa yrsia o1HOro TpeyroJibHHKa COOTBETCTBEHHO PaBHbl ABYM Yr-
JlaM Ipyroro, TO TpeyroJbHUKH NoJ00HbI.

2. Ecaii 1Be CTOPOHbBI OJIHOTO TPEYroJbHHKA COOTBETCTBEHHO NPONOPLHO-
HaJIbHBI IByM CTOPOHAM APYroro, a yrJbl, 3aK/I0U€HHbIE MEXY STHMH CTOPO-
HaMH, PaBHbl, TO TPEYroJbHUKH NOAOGHBL.

3. Ec/11 TpH CTOpOHbI OIHOTO TPEYroJibHHKa COOTBETCTBEHHO MPOMOPLHO-
Ha/lbHBI TPEM CTOPOHAM JPYroro, TO TPeYrobHUKH MOJ06GHbI.

ﬂqomanu NoAOGHbBIX TPEYrobHHKOB.

1. OTHolweHKe naolLazneil NOAOGHBIX TPEYroJbHHKOB PaBHO KBaJpaTy KO-
sthrureHTa noaobus.

2. Ecau npa TPEYroJibHHKA HMEIOT paBHbIC YIJ1bl, TO HX IJIOLLAAH OTHOCSTCS
KaK MPOU3BEAECHHS CTOPOH, 3aKJOUAOLHX 3TH YIJIbl.

MpsamMoyroabHblif TpeyroabHHK.

1. B npsiMOyrosibHOM TpeyrosibHUKe (CM. pHC.
19) TpuroHoMeTpHueckHe (yHKUHH 3a1AKOTCS Cie-
JyIOLLHM 06pa3om:

_ BC AC BC
s1n4A A5’ s ZA—AB tg LA = VYok c 4

2. KaTteT npsiMOyrosibHOro TpeyroJibHHKa paBeH Puc. 19
MPOH3BEAEHHUIO THIIOTEHY3bl HA CHHYC MPOTHBOJIE-
KaLLLero /M Ha KOCHHYC MPHJIEXKALLEro K 3TOMy Ka-
TeTy ocTporo yrja (cM. puc. 19, BC = AB -sin ZA, BC = AB - cos £B).

3. Karer npsiMoyro/ibHOro TpeyrojibHiKa paBeH 1pyroMy KareTy, yMHOMeH -
HOMY Ha TaHME€HC [POTHBOJIEXKALLErO MJIH KOTAHTEHC MPHJIEKALLEro K 3TOMY
KaTeTy ocTporo yraa (cm. puc. 19, BC = AC - tg LA, BC = AC - ctg £B).

4. KaTeT npsAIMOYyroJ/ibHOTo TPeYyroJibHHKa, JiexKallui NpoTHB yraa B 30°, pa-
BEH [10JIOBUHE THITOTEHY3bl.

5. Ecau kaTer npsiMoyroJibHOro TpeyroJibHHKa paBeH MoJIOBHHE THIOTEHY-
3bl, TO YroJ, NPOTHBOJIEXKALUKI ITOMY KaTeTy, paBeH 30°.

6. R = —;— = a_—t%:_q = p — ¢, TJ€e a, b — KaTeThl, a ¢ — TUNOTEHY3a
MPSIMOYTO/ILHOTO TPeyroJibHHKa; 7 1 R — paanychl BMMCAHHOH H OMHCAHHOI

OKPY2KHOCTH COOTBETCTBEHHO.
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Teopema [ludaropa u Teopema, o6patHas reopeme [udaropa.

1. KBagpar runorteHy3bl MpsIMOYrOJIbHOTO TPEYroJbHHKa paBeH CyMMe
KBa/|paTOB KaTeToB.

2. Ecqn xBanpaT CTOPOHBI TPEYroJibHHKa paBeH CyMMe KBaJpaTOB ABYX
JPYTHX €ro CTOPOH, TO TPEYroJIbHHK — APSIMOYTrOJIbHbIH.

Cpeanne nponopuHoHaibHble B NPAMOYTroJbHOM TPEYroJibHHKe.
Bbicota npsAMOYroJIbHOro TpeyrosibHHKa, NPOBeEHHAA U3 BEPIUHHbI Npsi-
MOT'0 yrJia, eCThb CpejiHee MpPONOpLHOHAJIbHOE MPOEKLMH KaTeToB Ha rHroTe-
HY3Y, a KaX/Iblit KaTeT eCTb CpeJHee MPONOPUHOHAIbHOE THIIOTEHY3bI H CBOEI
TMIPOEKLIHH Ha THIOTEHY3Y.

MeTpHnueckue COOTHOLIEHHS B TPEYTroJIbHHKE.
1. Teopema cunycoB (cM. puc. 20).
a b c

Sn/A = smZB - snzC - °F
2. Teopema KocHHycoB (cM. puc. 20).

a? =b%+ ¢ — 2bc - cos ZA. R
3. Caeacreue u3 reopembi Kocuiycos. Cymma ksan- C b A
paToB [uaroHazel napaJJjenorpaMMa paBHa CyMMe
KBaJIpaToOB BCEX €r0 CTOPOH. Puc. 20

$opmyJbl NJOLALH TPEYTOJdbHHUKA.
[lyctb naH TpeyrosbHHK (cM. pHc. 21), r H R —
panuychbl €ero BMMCAHHOH H OTMHCAHHOH OKPYXXHOCTEH

+b+
arorc c A b

(coOTBeTCTBEHHO), p = 5 — MOJIyTIepHMETP.

_1 _ 1, . ]
.S =3ah. 2.8=zab-sinZC. B - C

3.8 =npr. 4.8 = Z_ll)g' Puc. 21

5. ®opmyina lepona: S = /p(p — a)(p — b)(p — ¢).

dnemMeHTbl PaBHOCTOPOHHEro TpeyroabHuka. [lycts h, S, r, R — BbI-
coTa, IJIoWa/ib, PaAHyChl BIIUCAHHOH H ONHCAHHOH OKPY>KHOCTEH paBHOCTO-

POHHEro TpeyroJibHHKa co CTOpPOHO¥ a. Torna
p— aV3. _ a3, R— oV R =2 g = &?V3
2 9 6 3 ’ , .

T

b
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MMapannenorpamm.

[TapannenorpaMMom Ha3biBaeTCsl UETHIPEXYrOJbHHK, MPOTHBOMOJOKHbIE
CTOPOHbI KOTOPOro NNONapHO NapaiJesbHbl.

CBoiicTBa H NpH3HAKH Napaajenorpamma.

1. quaronanb pa36uBaer napas/iesorpaMm Ha Ba paBHbIX TPEYroOJbHHKA.

2. [TpoTHBONOJIOXKHbBIE CTOPOHBI NapaJielorpaMMa MonapHo paBHbI.

3. [poTuBOMO/IOKHBIE YIVIbI MapaJiesIorpaMMa MONapHO PaBHBI.

4. TnaroHa/id napaJiiieiorpamMma rnepecekaloTcs U AeJsTCs TOYKOH nepe-
CeUEHHsI MoMNoJIaM.

5. Ecaiv MpoTHBOMOJI0XKHbIE CTOPOHBI YETHIPEXYTOIbHHKA MONApHO PaBHbI,
TO 3TOT YeThIPEXYroJbHHK — NapaJJiesorpamM.

6. Ecau nBe mpoTHBOMOJIOXKHBIE CTOPOHBI UETHIPEXYTOJIbHHKA PaBHbI H Ma-
paJiiesibHbl, TO 3TOT YEThIPEXYroIbHHK — Mapas/iesorpamMm.

7. Ecan nuaroHasy ueTblpéXyro/ibHUKA AeJATCSl TOUKOH NepeceueHusi no-
1oJ1aM, TO 3TOT YeTblpEXYroJIbHHK — MapaJliiesIorpaMm.

CBoO#CTBO cepelHH CTOPOH YeThbIPEXYTroNbHHKA.
CepenuHbl CTOPOH J1060T0 YETHIPEXYTO/IbHHKA SIBJSIIOTCS BepUIMHAMMU Na-
paJjsienorpamMa, MJOLAAb KOTOPOro paBHAa MOJIOBHHE MJIOLIAAH YeTbipéx-
YrOJIbHHKA.

lMpamoyroybHUK.
[TpsAAMOYro/IbHHKOM Ha3bIBaeTCsi MapaJJ/iesorpaMm C NMpsiMbIM YIJIOM.
Cgoi#icTBa H NPH3HAKH NPSAMOYroJbHHKA.
1. Inaronanu npsiMmoyroJibHuKa paBHbl.
2. Ecaiv nuaroHaJii napaJJiesiorpaMMa paBHbl, TO 3TOT NapasiielorpaMm —
MPSIMOYTOJIbHHK.

Ksapnpar.
KBanpaTom Ha3biBaeTcsi MPsIMOYToJIbHHK, BCe CTOPOHbI KOTOPOTrO PaBHbI.

Pomé.

Pom6oMm Ha3biBaeTcs ueTbipéXxyrosibHHK, BC€ CTOPOHBI KOTOPOrO PaBHbI.

CBoicTBa n npu3HakH pomba.

1. Inarouanu pom6a neprieH aMKyJisipHbi.

2. Inaronanu pom6a AesiT ero yriibl MornoJsam.

3. Ecain anaroHanu napaJuiesiorpaMma riepreHaHKyJ/IsipHbl, TO 3TOT napaJi-
JeJjiorpamm — pomo.

4. Ecay anaroHanu napajiiesiorpaMMa [eJsiT ero yribl roroJam, To 3ToT
napaJJsesorpaMm — pomo.
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Tpaneuns.

Tpaneunei Ha3bIBaeTCs YETBIPEXYTObHHK, Y KOTOPOTO TOJILKO ABE POTH-
BOMOJIOXKHbIE CTOPOHBI (OCHOBaHHsi) NapaJuiesibhbl. CpenHelt JIHHHEN Tparne-
LIHH Ha3bIBAETCS OTPE30K, COSAUHAIOLIUI CepeUHbI HenapaJlieJbHbIX CTOPOH
(6OKOBBIX CTOPOH).

1. Teopema o cpeaneit nuHuu Tpaneunn. CpeHsisi IHHHS TPaneLHH na-
paJuiesibHa OCHOBAHHSAM W PaBHA HX [OJIyCYMMe. ‘

2. Otpe3ok, COeAHHSIOLLMI CepeiHbl AMaroHaJIell Tparneun , paBeH nosy-
pPa3HOCTH €€ OCHOBaHHH.

3ameuaTeabHOE€ CBOHCTBO TPaneuUH.

Touka nepeceyeHHs nuaroHaseli TpaneuuH, TOYKa NepeceyeHHs NMPOAOJI-
XeHHI GOKOBbIX CTOPOH H CepelHHbl OCHOBAHHWH JI&XAaT Ha OAHOH NPsIMOH.

ParHoGenpenHas Tpaneunus.

Tpaneuns HasbiBaeTcsi paBHOOGeAPEHHOH, €CJIH €€ GOKOBble CTOPOHBI paB-
HBL
CgoiicTBa H NpU3HaKK paBHOGeIpeHHON TPaNeLUUH.

1. ¥ri16l npH ocHOBaHMHM paBHOGEAPEHHOMH TpaneLy PaBHBI.

2. lnaronasii paBHOGe/IpeHHO! TparneLHH paBHbl.

3. Ecaiv yruibl Ipy 0OCHOBaHHKH TpanelnH PaBHbl, TO OHa paBHOGeApeHHas!.

4. Ecsii nuarosaJiv TpaneuyH paBHbl, TO OHa paBHOGepeHHas.

D. I1poexinsi 6GOKOBOH CTOPOHBI paBHOGEPEHHOH TpareLMH Ha OCHOBaHHe
paBHa MoJlypa3HOCTH OCHOBaHHH, a NPOeKLHsi AMaroHaJ | — MOJyCyMMe OCHO-
BaHHH.

Popmyabl NJ0UAAH YETbIPEXYTOJbHHKA.

I. TTnowanw napaanenorpaMma paBHa NpOH3BENEHHIO OCHOBAHHUS HA Bbl-
COTY.

2. Inowanp napajienorpaMma paBHa NPOH3BEJEHHIO €r0 COCEAHHX CTO-
POH Ha CHHYC yIJIa MeXy HHMH.

3. [Msouane npaAMOYroJibHHKA paBHA MPOH3BENEHHIO JBYX €ro COCEIHUX
CTOPOH.

4. Ilnowans pom6a paBHa MoJIOBHHE NPOH3BEAECHHR €r0 AHArOHAJIEH.

. [lowany Tpaneurn paBHa NpoU3BeleHHIO NOJYCYMMbl OCHOBAHHH Ha
BLICOTY.

6. [Lnoane yeTblpéxyrosibHHKa paBHa MOJIOBHHE NIPOM3BEJIEHHSA €ro AHa-
roHaJiell Ha CHHYC YIJia MeX1ly HUMH.
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7. ®opmyaia [epoHa /s UeTHIPEXYTOIbHHKA, OKOJIO KOTOPOrO MOXHO OMH-
CaTb OKPY>KHOCTb:

S=+@-a)(p-b)p--c)(p-ad),

rae a, b, ¢, d — CTOPOHbI 3TOTO YeTbIPEXYTOJNbHHKA, p — MOJyNepuMeTp, a S —
nJowaib.

Mono6Hbie hurypbi.
1. OTHOLIEHHEe COOTBETCTBYIOUIMX JIHHEHHDIX 3/71€EMEHTOB NMOAOGHBIX (HUryp
paBHO K03 dHLHeHTYy nono6Hs.
2. OTtHouleHHe nouiaaed noao6HbIX GUryp paBHO KBaapaTy KO3 QHLHEH-
Ta Nofo6us.

lpaBHAbHbBIH MHOTOYTOJNbHHK.
IlycTb @, — cTOpOHa NpaBU/IBLHOTO N-YroJIbHUKA, a Ty U R, — paauycbl
BIIMCAHHON M OTIMCAHHOH OKpYKHOCTeH. Toraa:
180° 180°
n n

180°

“Tn, Th = Ry - cos .
n

an = 2R, -sin ; an =2tg
OKpy>XHOCTb.
OKPpYKHOCTbIO Ha3bIBa€TC5 reOMETPHYECKOE MECTO TOUEK MJIOCKOCTH, yAa-
JIEHHBIX OT JaHHOH TOYKH, Ha3bIBA€MOH LIEHTPOM OKPYXKHOCTH, Ha OJHO H TO XKe
NOJIOXKHTEJIbHOE PACCTOsAHHE.

OcHOBHble CBOHCTBA OKPYXKHOCTH.

1. [lnameTp, nepneHauKy/IspHbIA XOpAe, ACJIHT XOpAY H CTArMBaeMble €10
AyrH rornoJiam.

2. lnameTp, NPOXOASALIHA yepe3 CepefHHy XOp/bl, He fABJsIOLEeNHCs A1a-
METPOM, NepIeHAHKYJISPEeH 3TOH Xope.

3. CepeMHHBIH NePrIeHAHKYJSIP K XOP/€ IPOXOAHT Yepe3 LIeHTP OKPYHKHO~
CTH.

4. PaBHble XOp/bl yaa/ieHbl OT LIEHTPA OKPY>KHOCTH Ha PaBHble PACCTOSAHHS.

5. XOopabl OKPY>KHOCTH, YAaJéHHble OT LEEHTpPa Ha paBHble PacCTOSIHHA,
paBHBL.

6. OKpY>KHOCTb CHMMETPHYHA OTHOCHTEJIbHO J11060r0 CBOEro AHaMeTpa.

7. Jlyrn OKpYXKHOCTH, 3aKk/lOuéHHble MeXAy MapaJselbHbIMH XOPAAMH,
paBHbl.

8. M3 n1Byx xopa 6osblue Ta, KOTOpasi MeHee yaJieHa OT LeHTpa.

9. Inametp ecTb HanGobLIAS XOPAA OKPYXKHOCTH.
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3ameuatebHble CBOHCTBA OKPYXKHOCTH.

1. [eomeTpuueckoe MecTo Touek M, H3 KOTOPbIX OTPe30K AB BHeH 1Moj
npsiMbIM yriioM (ZAM B = 90°), ecTb OKPY>HOCTb C AHaMeTpoM AB 6e3 To-
yek Au B.

2. [eomeTpHyeckoe MecTo Touek M, H3 KOTOpbIX OTPe30K AB BHIEH non
OCTpbiM yrJyioM (LAM B < 90°), ecTb BHEIIHOCTb Kpyra ¢ aA4amerpom AB Ge3
Touek npsiMmoii AB.

3. [eomerpryeckoe MecTo Touek M, H3 KOTOpbIX OTPe30K AB BHIEH Nofg
TynbM yriioM (ZAMB > 90°), ecTb BHYTPEHHOCTb Kpyra ¢ adaMerpom AB
6e3 Touek oTpe3ka AB.

4. [eoMeTpHUECKOE MECTO TOUEK, H3 KOTOPBIX AaHHbIH OTPE30K BHIEH NMOX
JaHHBIM YIJIOM, €CTb JIB€ AYTrH PaBHbIX OKPYKHOCTEH (6€e3 KOHLIOB 3THX JyT).

KacatenbHasi K OKPYXHOCTH.

[1psimast, UMeroLIast ¢ OKPYXKHOCTbIO eJUHCTBEHHYIO OGILYIO TOUKY, Ha3bl-
BaeTcsi KacaTeJIbHOH K OKPY>KHOCTH.

1. KacatenbHasi neprnenauKysipHa paaHycy, MpoBeJEHHOMY B TOUKY Kaca-
HHSL.

2. Ecaim npsiMast a, npoxopsiliast yepe3 TOUKY Ha OKPY>KHOCTH, TMepreHIu -
KyJiSipHa PafilyCy, MPOBEAEHHOMY B 3Ty TOUKY, TO MPsIMas @ — KacaTesIbHasA K
OKPYHOCTH.

3. EcJim npsiMble, npoxojsiiKe yepe3 TOUKY M, KacaioTcsi OKPYXXHOCTH B
Toukax Au B, To MA = MBu ZAMO = ABMO rae Touka O — UeHTp
OKPY>KHOCTH (CM. pHc. 22).

Puc. 22

4. LleHTp OKpYXXHOCTH, BMMCAHHOH B YTOJI, JIEXHT Ha OGHCCEKTPHCE 3TOrO
yria.

Kacatouinecs oKpyXHoCTH.
[oBopAT, UTO IBE OKPYXKHOCTH KacCalTCs, €CJIH OHH HMEIOT €IHHCTBEHHYIO
OO1LLYyI0 TOUKY (TOUKY KaCaHHA).
1. Touka kacaHHs IBYX OKPY>KHOCTEH JIEXXHT Ha HX JIMHHH LIEHTPOB.
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2. OkpyxHocTH paarycoB r ¥ R ¢ ueHtpamut O; 1 O KacarTcsl BHELIHHM
06pa3oM TOTAA U TOJIbKO Toraa, koraa R + r = 0,0a.

3. OkpyxHocTtu paguycoB r H R (r < R) c uentpamu O; u O Kacaiotes
BHYTPEHHHM 06pa30oM TOTAa U TOJIbKO TOraa, korna R — r = 0, 0,.

4. OxkpyxHoctu ¢ ueHtpamu O; u Oy Ka-
calTcsl BHEIIHMM o6pa3oM B Touke K (cMm.
puc. 23). Hekoropasi npsiMasi KacaeTcsi 3THX
OKPY>XHOCTeH B pa3/IMyHbIX TouKax A ¥ B u ne-
pecekaetcs ¢ 001Lei KacaTebHOH, TPOXOAsLLEH
yepe3 Touky K, B Touke C. Torna ZAK B = 90°
H ZO]CO2 = 90°.

5. OTpe3ok o6lileil BHELIHEH KacaTesbHOMH K
IBYM KacalolUMMCSI OKPYXXHOCTSIM paiHycoB r Puc. 23
H R paBeH oTpe3ky oflledl BHYTpeHHel KacaTe/bHOH, 3aKJIOYEHHOMY MeX-
gy obuwimu BHewnnmu. O6a 3T oTpeska pasHbl 2v/Rr (cMm. puc. 24:
AC = BD = MN = 2Rr).

4 C

D

N
B

A M\ C

Puc. 24

¥Yrabl, cBsi3aHHbIE ¢ OKPYKHOCTBIO.

1. BesMuHHa 1yrH OKPY)XHOCTH paBHa BeJIMYMHE
LIeHTPaJbHOTO YIJ1a, Ha Heé OMUpaloLLerocsl. g

2. BnucanHbli yroJ1 paBeH MoJIOBHHE YIJIOBOH Be- A/% B
JIMUMHBI AYTH, HA KOTOPYIO OH OMHpaeTcsl. N

3. BnHcaHHble yrabl, onHpatolHecn Ha OAHy H Ty
e JIyTy, PaBHbI.

4. Yron mexiy nepecekalouMMHCS XOpaaMH pa-
BEH MOJIyCyMMe MPOTHBOIOJIOXKHBIX JyT, BbICEKAEMbIX D

XopramH (cM. puc. 25: ZANC = :_A_C’—;;BD

). Puc. 25
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5. YI‘OJI MEXIYy IBYMS CEKYILIHMH, NEepeCEeKarolIHMHCA BHE Kpyra, paBeH
MOJlypa3HOCTH AT, BHICEKAEMbIX CEKYLUMMH Ha OKDYXXHOCTH (CM. pHC. 26:
LABC = 2AC —-DE,

2
A B
477 \w .
E
T C
Puc. 26 Puc. 27

6. Yros Mexay KacaTesibHOH H XOpAO#, NPOBEAEHHONH U3 TOUKH KacaHH,
paBeH [0JIOBHHE YIVIOBOH BeJIMUMHBI AYTH, BBICEKAEMOH Ha OKPYXKHOCTH 3TOH

xopao# (cM. puc. 27: ZABC = %vBC).

CsoiicTBa XOpA OKPYXKHOCTH.

C
1. JIuHHSA LEHTPOB ABYX MepeceKaloLIMXCs OKPYX-
HOCTeH NeprneHIHKyJ/spHa HX o61el Xopae. A B
2. [pousBepnenusa njauH otpeskoB xopa AB u CD
OKPYXKHOCTH, NepeceKaloluxcs B Touke F, paBHbI, TO
ectb AE - EB = CE - ED (cMm. puc. 28). D
BnucaHHble H ONHCaHHble OKPYXXHOCTH. Puc. 28

1. LleHTpbl BNHCAHHOH H OMHCAHHON OKPYXHOCTeH
NPaBHJIbHOTO TPEYTOJIbHHKA COBMAAAIOT.

2. L1eHTp OKpYXKHOCTH, OMMCAHHOM OKOJIO MPSIMOYTOJIbHOTO TPEYTOJbHH-
Ka, — 3TO C€pe€aHHa rHNOTEHY3bI.

3. Ecsii B 4eTbIPEXYro/IbHHK MOXKHO BMHCATh OKPYXHOCTb, TO CYMMbI €r0
MPOTHBOIONOXHBIX CTOPOH PABHBI.

4. EcyiM 4eTbipéXyroJibHHK MOXHO BIHCATb B OKPYXXHOCTb, TO CyMMa €ro
[POTHBOIIOJIOXKHBIX YIJIOB paBHa 180°.

5. Ecsi cyMMa npoTHBOMOJIOXKHBIX YIJIOB YEThIPEXYTo/ibHHKA paBHa 180°,
TO OKOJIO HEr0 MOXXHO OTTHCATh OKPYXHOCTb.
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6. Ecan B Tpaneuuo MOXHO BMHUCATh OKPY>KHOCTb, TO GOKOBasi CTOPOHA
TparneuyHt BUAHA H3 LEHTPA OKPY>KHOCTH MO MPSIMBIM YIJIOM.

7. Ecsiv B Tpanewnuo MoXHO BIIHCATb OKPYXKHOCTb, TO PaHYC OKPY>KHOCTH
€CTb Cpe/iHee NPONOPLHOHAJBLHOE OTPE3KOB, HAa KOTOPble TOYKA KaCaHHS JAeJHT
GOKOBYIO CTOPOHY.

8. EciH B MHOrOyrosibHHK MOXHO BIIHCaThb OKPYXXHOCTb, TO €ro Iio-
Uab paBHa MPOU3BELEHHIO MOJYyNIEPUMETPA MHOTOYTOJIbHHKA Ha PafHyC 3TOH
OKPY>XHOCTH.

Teopema o KacaTeNbHON H CeKyUieH U CIeACTBHE U3 Hed.
1. Ec/in n3 onHo#H TOUKH NpoBeeHbI K OKPYXKHO-

CTH KacaTeJibHasi ¥ ceKyulasi, To Npou3BeJeHue Beel B A

CeKyuleH Ha e€ BHELLHIOW YacTh PaBHO KBAJpATy Ka-

catesibHOM (M. puc. 29: AB%2 = AD - AC). D c
2. Ipon3BesieHHe BCelt ceKylel Ha €€ BHELLHIOW
yacTb /151 JAHHOW TOUKH U JAHHOU OKPYXHOCTH I10- Puc. 20
HC.

CTOSIHHO.
JanHa okpyXHocTH paauyca R paBHa 27 R.

Maowany kpyra pamnyca R paBHa mR2,
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OcHoBHbie dpopMyasi
Hanee S — nyowanb hurypel, P — nepuMmerp, p — NOJIyNepUMETP.
Yeprexnu O603HaueHun Popmyibl

a, b, c — cTopoHsi; _2S

Tpeyromsaux A, B, C — npoTuposiexa- hy = b
LHe UM YIIIbL; 1
ha, ho, he — Bbicotsl, | = 5V 2a% + 2¢% — b?
MPOBEeAEHHbBIE K COOTBET- 9
CTBYIOILMM CTOPOHAM; my = = yacp(p ~ b)
Na, Nb, Ne — OHCCEKTPH-| ~  ——a
Cbi, IPOBEJEHHBIE K cooT-| " = V&€ babe
BETCTBYIOILHM CTOpOHaM; |S = %aha = %ab sinC
ba ¥ bc — oTpe3kH, Ha . .

y ‘ KOTOpble JeanTcs GHCceK- (g . @ sin BsinC
]\ |TpHcoi cropoHa b; 2sin A

Y Ma, Mp, Mc — Me-|S= 2R2sin Asin Bsin C
JIAaHBI, NpoBeAEHHbIE | G = 2 et A4 ctg B ctg c
K COOTBETCTBYIOLLHUM 2 2 2

\ CTOpOHaM; S=pr= %1%
p o= !ma+mb+mc) _
B 2 S=vplp—a)p-)p-c)
MoJlycyMMa MejlHaH; 4
R — pamuyc omucaoii|S = 3 VEX
OKPYXXHOCTH;
b L XV (1 — ma) (i = ) (1 — me)
T — paguyc BIHCAHHOM
OKPYHOCTH.
a, b, ¢, d — cTopoHbI; hy + ho
o |s=tathap,
qerrblpéxyronbﬂnx Dl, D2 - ﬂnal‘OHaJlH, 2

Y — YroJl MeXxay AHaroHa-
JIIMH;

hi,he — LIHHBI nepneH-
JHKYJISIPOB, ONYLLUEHHbIX Ha
ZInaroHans Dy

a, 3 — JABa NPOTHBOJIEXA-
LIMX yIia YeTbIPEXYrodib-
HHKa.

S = %DlDzsin’y

S = %(absina + edsin §)
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O — YroJl Mexjily auaro-
HaJIAMH;

™ — CpelHss JIHHHS,

h — BbicoTa.

Yeprexn OG6o3Hauenus ®opmyasi
a, b — OCHOBaHus,; = l(a + b)
¢, d — GOKOBble CTOPO- 2
HBi; P=2m+c+d
D,, Dy — gnaroHadw; = %(a + b)h = mh

a, b — cTopoHm;

h — paccrosinue Mexuy
CTOpOHaMH b (BbicoTa);

o — yroj napasmieno-
rpamma;

D,, Dy — auaronanw;

4 — YroJ Mexuy aHaro-
HaJIfIMH.

S =bh
S = absina

S = %Dngsin'y
D} + D} = 20° + 2b°

a — CTOpOHa;
a — yroJ pom6a;
D,, Dy — gunaroHaau.

S =a’sina
S = %Dng

ITpaBuasHbIH
MHOTOYTONBHHK

T — YUCJIO CTOPOH;
a — CTOpPOHa;
R — paaunyc onucaHHO#
OKPYXCHOCTH;
T — pajiMyC BIHCAHHOH
OKPY>KHOCTH;
a=180° — 2y —
yroJl MHOrOyroJlbHHKa
o
(1= 1907)

n

a=2vVR?—r?
P =na
P =2nRsiny = 2nrtg~y

S = ina2 ctgy
S =nritgy
S = %nRQ sin 27

S= %nar
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§ = R — r — uwuprHa
KOJIbLIA,;

Yepreku 0603HayeHHUs Popmyibi
Kpyr R — panuyc; S = nR?
[ — nnuHa okpyxHoctH. |l = 27R
T — BHYTpeHHH#1 paauyc; | S = m(R? — r?)
Konsuo dR— HapyKHbIH pamyc; | o _ (D? — &)
— BHYTpeHHMI IMa- 4
MeTp; S =2mpé
D — wnapyxHbiii nna-
MeTp; [aowans yacT KoJblUA
_T+R __ slo— T p2 2
e = —5 cpenuuit|S 360(R 7°)
panuyc;

§=35(D* - d?)

a — ueHTpasbHblil yroa|S = %
YacTH KoJibua (B rpagy-
cax).
r — paauyc; P=l+a
Cermenr a — UEHTPaJbHbIA yroa S = 17,2( T g a)
) (B rpamycax); 2 \180
r l=T%; — iawua gyrm; | g — 7L =0) +ah
o 180 2
@ — JUTHHA XOPJb; '
a h — BolcoTa.
Cexrop T — paaHyc; P=1+2r
a — UEHTpaJbHbIH yroJ s=1ir
l (B rpanycax); 2
2
' = %s%r — MJIMHA IyTH. | § = 7‘;600‘
(o)




HMHCTPYKUHS N0 BbINOJHEHHIO pa6oThi'

O6uee Bpems 3K3ameHa — 235 muHyT. Beero B paGote 26 3anaHuil, U3
Kotopbix 20 3agaHui 6a30Boro ypoBHs (4actb 1) H 6 3alaHWi MOBLILIEHHOTO
ypoBHs (4actb 2). Pa6ota cocTOUT M3 TpéX Mogy.aei: «AareGpa», «[eomer-
pusi», «PeasnbHas MaTeMaTHKa».

Mopynb «Anrebpa» conepxur 11 3aganuii: B vacmu | — 8 3ananHuil ¢
KpPaTKHM OTBETOM, BbIOOPOM OTBETa M YCTAHOBJIEHHEM COOTBETCTBHSA; B 4a-
cmu 2 — 3 3aaHudA ¢ NOJMHbIM pelueHHeM. Moaynb «IeoMeTpHsa» COAEPIKHT
8 3ajaHuii: B uacmu | — 5 3ajaHuil ¢ KPaTKHM OTBETOM, B 4acmu 2 —
3 3a1aHua ¢ noJiHbIM petuendeM. Monyab «PeanbHas MaTeMaTHKa» COAEPXKHUT
7 3ajilaHui: BCe 3a1aHHA — B yacmu I, C KpaTKUM OTBETOM H BbIGOPOM OTBETA.

CHavana BbinoJHsIiTe 3aaHus yacTd 1. HauaTb coBeTyeM ¢ TOro MoayJs,
3a/laHusl KOTOPOTO BLI3bIBAIOT Y Bac MeHblle 3aTpyIHEHHH, 3aTeM NepexoauTe
K JpYrHM MoAyJsM. [Iis S5KOHOMHH BpeMeHH MponyckKaiite 3ajlaHue, KOTopoe
He yIaéTcsl BbINOMHUTb Cpa3y, U nepexoauTe K caenytowemy. Ecau y Bac ocra-
HeTCA BpeMsl, Bbi cMoKeTe BepHYThLCS K MPONYLLIEHHBIM 3aJaHHAM.

Bce Heo6xoauMble BbIUMCJ/IEHHS, NpeoOpa3oBaHus U T.A. BLINOJHSANHTE B
yepHOBHKe. EcJ/in 3aaHHe COREPKUT PHUCYHOK, TO Ha HEM MOXXHO BBITIOJHATD
Heo6xoaumble Bam noctpoenusi. O6paiuaem Baiue BHUMaHHe Ha TO, 4TO 3aMu-
CH B UePHOBHKE He 6y/1yT YUHTBIBATLCS IIPH OLIeHHBaHHH paboThl. Pekomenay-
€M BHUMATeJIbHO YHTaTh YCJIOBHE H TPOBOJUTH [POBEPKY NOJYYEHHOTO OTBETA.

[Tpu BhIMONHEHHH 3aaHuil ¢ BLIGOPOM OTBeTa 06BeMTE HOMED BbIGpaH-
HOTO OTBeTa B 5K3aMeHaLMOHHOH pabote. Ecau Bbl 06BesiM He TOT HOMep, TO
3ayepKHUTe 0OBENEHHBI HOMEP KPeCTHKOM H 3aTeM 06BeaHTe HOMEP HOBOTO
oTBeTa. Ec/i¥ BapHaHThI OTBeTa K 3alaHHIO He PHBOASATCS, OJyUeHHbIH OTBeT
3anMchiBaeTCs B OTBEJEHHOM 1A 3TOro Mecte. B ciyyae 3anucH HeBepHOro
OTBETa 3aYepKHHTE ero W 3aluiuuTe psiloM HOBbIH. Ecan B 3ananun Tpebyercs
YCTaHOBHTb COOTBETCTBHE MEX Y HEKOTOPbIMH 0O'bEKTaMH, BITHLLIKTE B IPHBE-
JAEHHYI0 B OTBeTe TabJIMLYy NOA KaXa0H 6yKBOH COOTBETCTBYIOLLYIO LMGDY.

Peluenuns 3anaHuit 4yacTi 2 ¥ OTBETbl K HUM 3aNHChIBAIOTCSA HA OTAEJbHOM
Jucte. TekCT 3aaHUsi MOXKHO He MepenucbiBaTh, HEOGXOAUMO JIHLLIb YKa3aTb
€ro Homep.

Bannbl, nonyuernnble Bamu 3a BepHO BbINOJIHEHHbIE 33]aHUS, CYMMHPYIOT-
csi. lnst ycnelHoro npoxoxaeHusi HTOTOBOH aTTecTallMi He06X0aAUMO HabpaThb
B CyMMe He MeHee 8 6aJlJIOB, H3 HHX He MeHee 3 6aJ1/10B 110 MO0 «Aare6pa»,
He MeHee 2 6a/1510B 10 MoayJio «[eoMeTpusi» U He MeHee 2 6a/JI0B IO MOAYJIIO
«PeanbHas MaTemaTtHka».

Xeaaem ycnexa!

!Paspa6otana cneunanuctamy GUITH (www.fipi.ru).



Mmaeal. Y4eOHO-TPEHHPOBOUYHbBIE TECTDI
Bapuant Ne |

Yacrs |
| Moayab «<Anre6pa» ]
2
1. Haiiaure 3HaueHue BbipaXkeHus 7 - (%) +62- %
Orser:
2. Ha KoopaHHaTHO# NPSAMOH OTMeYeHbi YHCJI1a ™ U n (CM. pHC. 1)
n 0 m >

Puc. 1

Kakoe 13 cyienyioluux yHces HauMeHbllee?
l)m—n 2) 3n Iy m+n : 4) —4dm
3. 3naueHHe KaKoro U3 BblpaxKeHHH SIBJISETCS YHCJIOM PallMOHA/bHBIM?

1)722{37_5 2) (V3+2)(2-v3) 3)VT-V9  4) (V5+1)?

4, Haiiqure KopHH ypaBHenns 2 — 2z — 15 = 0,
OrtBert:

5. YcraHoBuTe COOTBETCTBHE MEXY rpadukaMu GyHKuuH (cM. puc. 2) u dop-
MyJlaMH, KOTOPbIE HX 3a1aI0T.

A) [ % B) ¥y ) I ETIEZ W
L~ ] T 1
ol |x 0 X
0] 1 £
Puc. 2
1)y=% 2)y=22-3 3)y=vVzT+2 4)y=z+3

A| B | B

OrBeT:
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6. [laHa apugMeTHUeCKas POrpPeCcCHsi, CyMMa €€ IeBSITH MePBLIX UJIEHOB PaB-
Ha 225. HajinuTe wecTHaauathii uieH NporpeccHy, ecii eé pa3HoOCTb paBHa 3.

OrTser:

7. Ynpoctute Bbipaxetue (9 — b)2 — b(b — 7), HaliauTe ero 3HayeHHe MPH

b = —0,8. B oTBer 3anuiuKTe NOJyueHHOE YHCJIO.
OrserT:
4r—-15<0
8. Pelnte cHcTeMy HepaBeHCTB o
y Hep T+ 723

Ha kakoii 3 KOOpAHHATHBIX MPSIMbIX H306PaXK€HO MHOXECTBO PELUeHHH CH-
CTeMbI?

1) 2) £« < AL s 2y
-4 3,75 —4 3,75
3) 4) oLk L L L Lo £ L Ly
-4 3,75 -4 3,75
| Moayas «TeomeTpus» J

9. BoluxcaiTte 1/IHHY pafiMyca OKPYKHOCTH, OTHCAHHOH OKOJIO TPeyroJibHUKa
€O CTOopoHamH 9, 12, 15.

OrTser:

10. Uepes Touky A K OKpY>KHOCTH NpoBe/ieHbl KacaTtesbHass AB (Touka B Jne-
AHT Ha OKPYXKHOCTH) U CeKylllasi, KoTopasi nepecekaeT OKpYKHOCTb B TOYKAX
E v F v npoxoauT yepe3 LEHTP OKPY>KHOCTH (cM. puc. 3). Haiaute pannyc
OKPY2>KHOCTH, ecii AB = 12,a AF = 18.

B

Puc. 3

Orsert:
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11. Haitaure rutowaap rnapasuiesiorpaMMa, H306paxKEHHOTrO Ha pHCYHKe 4.

C

30°

12
Puc. 4

OrBer: .
12, Haiinure taHrenc yrna AO B, H306paK€HHOro Ha PHCYHKe 9.

[
|

A

1

Puc.5

OTserT:

13. Ykaxkute B OTBETe HOMepa BepPHbIX YTBEPXKIEHHH.

1) Ipsimas siBJIsSieTCS KacaTesIbHOH K OKPYXKHOCTH, €CJI4 OHa HMeEeT OJIHY
OGLLYIO TOUKY C OKPY>KHOCTbIO.

2) TpeyrosbHHKH, HMeIOLLHE PaBHble MJIOLIAH, PABHbI.

3) llnaronasu pom6a paBHbI.

Orser:

[ Moayab «Peanbnas MaTeMaTHKa» |

14. llIxosbHbie KaHHKYbI pacripe/ieieHbl B TeYeHHe Y4eOHOro roaa npUMepHo
cJeayoUHM o6pa3oM:

KaHukyJbt 1) ocenHue | 2)3umHHe | 3)BeceHHHe
Hun 9 9 12

Onpenenute, KAKAMH KaHHKYJIaMH BOCIIO/Ib3YeTCsl BOCbMHKJIACCHHK [Ters
IJ151 TIOE3/IKH Ha 3KCKYypcHIo B MockBy Ha 10 aHeii. B oTBeTe ykaxkute HOMep
KaHHKYJI.

OTBer:
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15. Ha pucynke 6 H306parceHbl H3MeHeHHs! TeMNepaTyphbl BO3lyXa B TeYEHHE
3UMHero Mecsaua. [To ropusoHTanu ykasaHbl JHH, O BEPTHKAJIH — 3HAuYeHHe
TeMrneparypbi B rpagycax Llenbcus. Haiiaure konvuecTBo aHeH, B TeueHHe KO-
TOpPbIX TeMMepaTypa Bo3ayxa 6biia He Bblile —8°C.

Ae, C
0 3 6 9‘ 12 15 18 21 |24 : 27 30 >
-1 ‘ I ! Bpema
| ! (Onu
‘ i ‘ Mecaya)
1
-8 — —
HEE BN
LT .
Puc.6
OTser:

16. 11191 3KUMHPOBKH CMOPTHBHOH KOMAH/Ibl 3aKYMHJIH NATHAALATb Map KPoc-
coBOK no LeHe 4000 py6. 3a kaxxayto napy. Ckosbko py6Jeit C3KOHOMHJIA KO-
MaHJa, eCJ/IM YKa3aHHas! LleHa ABJAETCA CTOHMOCTbIO KPOCCOBOK 10CJI€ YLUEHKH
Ha 20%?

OTser:

17. YHuBepcaabHbli 6acceiiH UMeeT (hOpMy MPsIMOYTOJIbHOTO MapaJiiesent-
neja, B OCHOBAHWH KOTOPOro KBaApar miotanbio 32 M2, Jlamna, nonseuieHHas
Ha BBICOTE, PABHOH palMyCy OKPY>KHOCTH, OMHCAHHOH OKOJIO KBajapara (6ac-
ceiiHa), ocBelllaeT Bech GaccelH. Halinute, Ha Kakoii BbICOTe (B METPAX ) BUCHT
Jamna.

OTseT:

18. B 616a1O0TEKE Ha CTe/IAaXKaX CTOMT XyA0XKeCTBEHHAs JIMTEpaTypa pasHbIX
aBTopoB: A.C. IMywkuna, M.1O. Jlepmonrosa, H.A. Hekpacosa, A.I1. Yexo-
Ba, JI.H. ToacToro (cM. puc. 7).

Kakoe 13 cenyouinx yreepxaeHnii HeBepHO, eCJid BCEro Ha cTesiaXkax
396 KHur?

1) Knuru aBropoB M.IO. JlepmonToBa 1 A.I1. UexoBa cocTaBasitOT OKOJIO
yeTBEPTH BCEX KHHMT Ha MOJIKax.

2) Knuru J1.H. Tosctoro cocrasnsior 60Jsee nosIOBHHbI BCEX KHHT.
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[TITT] — xuwre AL Yexosa

— xaurd A.C. ITymkuna
E — xuurd M.IO. JlepmonTOBa
'/ // /| — xunrn H.A. Hexpacosa

E:I — kaur JLH. Toacroro

Puc. 7

3) Kunr A.C. INywkuna, A.I1. YUexosa u H.A. HekpacoBa MmeHbie 100
ILUTYK.

4) Kuur JI.H. Toactoro menbiue, yem A.C. Ilymkuna u H.A. Hekpacosa
BMecCTe.

Orger: .
19. Y Bauu B sinke jexar nsate 6yks: M, O, 41, P, K. Hafizure BeposTHOCTh
TOTO, YTO Hayrajl B3sThi€ 10 MOPsI/IKY ABe GYKBbI cocTaBAT cs0Bo K.

OrBer:

20. V13 dopmyJibl epHosia KoslebaHHiH MaTeMaTHYeCKOro MasiTHHKA

T=27r\'/-Z
g

HaliuTe AMMHY MasiThHKa [, ecoiu T = 10 ¢, g = 9,8 m/c2. OTBer okpymuTe
JI0 LIeJIbIX.
OrserT:

Yactb 2

3ananus 3TOM YacTH BbIMOJHANTE ¢ 3aMUCHIO peLlieHUS

i Monyab «<AnreGpa» ]

y=2r+1,

z? — y+y? — 22y = 4z + 21.

22, Bpewms, 3aTpautBaeMoe aBTOGYCOM Ha IPOXOKAeHHE PACCTOSHHUA B 325 KM,
B HOBOM paclUCaHHH coKpaileno Ha 40 MuH. Halinute cKopocTh NBHXKEHHS
aBTofyca 10 HOBOMY PacIHCaHHMIO, €cJIH OHa Ha 10 KM/4 GoJblie CKOPOCTH,
NpeLyCMOTPEHHOH CTaphiM paclHCaHHeM.

21. Pelunre cucteMy ypaBHeHH# {
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23. Toctpoiite rpaduk GyHKLMK y = Y ONnpeflesINTe, NPH KaKHUX 3Ha-

z—3
3z — 22
yeHHsiX b npsiMasi y = bz umeeT ¢ rpaPMKOM POBHO OZIHY OGLLYIO TOUKY.

| Monyas «TeomeTpus» |

24. Meaunana, npoBeaéHHasi K MMINOTeHy3e NPSAMOYTOJIbHOTO TPEYroJibHHKA,
paBHa 10 u aeJIMT MpAMOM yroJ B oTHoLUeHUH 1 : 2. Halaure AnMHy MeHbluero
M3 KaTeToB.

25. Toukn K, M, N — cepeauHbl CTOPOH TpeyroibHuka ABC; E, F, P —
cepeavHbl CTOPOH TpeyrosibHHKa K M N. Jloka)kuTte, uTo TpeyroJbHuK K M N
nono6eH TpeyronbHuKy EF P.

26. Yros, npotuBOJIeXalUMH OCHOBaHHIO PaBHOOEIPEHHOTO TPEYroJbHHKA,
paBeH 56°. OnHa U3 GOKOBBIX CTOPOH CJYXKHT JHAMETPOM NOJYOKPYXKHOCTH,
KOTOpasi JIeJIMTCS APYrMMH CTOPOHaMHM Ha Tpu yacTi. Hailaure rpapycHyto me-
py GOJIbLIEH U3 3THX YacCTeH.

Bapuant Ne 2
Yactp 1
| Monyab «AnreGpa»
1) 2.3
1. HafiguTe 3HaueHue BblpaXkeHHs 2 - (10) £ 10"

OrTBeT:;

2. Ha koopauHaTHO# npsamoii oTMeueHbl Yncaa a 1 b (cM. puc. 8). Kakoe u3
CJIeAYIOUINX YHCEeJ HaUMeHbllee?

—e * —>

1)a—2> 2) —-b 3) 3a 4)b—a

3. 3HaueHHe KaKoro M3 BhIPaXXEHUH SBJIAETCH YACJIOM PALHOHAJIbHLIM?

) (VT +3)(V7—3) 2)(‘:’/\1;2 3)VE-V3  4) (VE—2)

4. Hainure Kopuu ypasHenus 2 — 3z + 2 = 0.
OrBeT:
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5. YcTaHoBHTe COOTBETCTBHE MeX 1y rpadukamu dyHxLH#H (cM. puc. 9) u dop-
MyJIaMH, KOTOpbIE HX 33/1aI0T.

A) i7) b) J B)[ )
A N V1 —
T - 1 P
F 0 X . 0 £
1 \
Puc.9

Ny=24+2? 2)y=-2*+2 3Jy=vz 4)y=15+z

OrtserT; A b B

6. lana apudmernueckas nporpeccus 3; —2; —7; ... . Halnure cymmy nepBbix
BOCbMH €€ UJieHOB.

OrTserT:

7. Ynpocrure suipaxenue (5 + b)? + (7 — b)b, HaliauTe ero 3HaueHHe NpH

b= -L.B orser sanmuwnre MoJiyyeHHOE YHCJIO.

17
Orser:
8. PewunTe CHCTEMY HepaBeHCTB 4r — 11 >0,
15—z>0.

Ha Kako#l H3 KOOpAHHATHBIX NPAMBIX H306paXKEHO MHOXXECTBO PELUEHHH CH-
CTEMBI?

1)) —#<cst s  » 2) — S Ll s bl —p
2,75 6 -6 2,75

)ttt — g ouesy 4) oLt st og sty
2,75 6 2,75 6
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| Moayab «TeomeTpus» |

9. B TpeyrosibHHKe 01HH U3 YriIoB paBeH 43° (cM. puc. 10), a yros, cMexHblfi ¢
JpPYTHM BHYTPEHHHM YrJioM, paBeH 102°. Haiinure GOMbLIKHA yros TpeyroJbH1-
ka. OTBeT naiiTe B rpasycax.

(o]

43

Puc. 10

OTseT:

10. Yepes Touky A npoBeneHs! KacaTenbHast AB (B — TOuYKa KacaHusi) H ce-
KyLlasi, KOTOpasi iepecekaer OKpy>KHOCTb B Toukax F u F'. Haitnure E'F, ecan
AB =9, AF = 15.

OrtBer: .
11. Haiiaure nnowane tpaneuun ABCD c¢ ocHoBanusimu BC u AD, eciu
AD =20, BC = 13, Bbicota BH = 12.

Orser:

12. Haiianre Tanrenc yrna MON, n306paxk€éHHOro Ha pucyHke 11,

Orger:
13. YkaxkuTe B OTBeTe HOMepa BEPHbIX YTBEPKAEHHH.

1) Touka nepeceueHust MeAHaH TPEYroJibHHKA SIBJSIETCSA LEHTPOM OMHCAH-
HOM OKPYXHOCTH TPeyroJibHHKA.

2) TpeyrosibHUKH, UMelOLLME OHO OCHOBaHHe, a BEPLIMHbI, HAXOAsAUIHecs
Ha NpsIMOH, NapaJJieslbHOH OCHOBAHHIO TPEYroJibHHKA, PABHOBEJIHKH.

3) ln1Ha BeKTOpa, paBHOTO CYMMe JIBYX BEKTOPOB, HE MPEBOCXOAUT CYyMMY
IJIHH 3THX BEKTOPOB.

OTger:
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[ Monyab «Peanbhas maremaTnka» |

14. YueHHKH 5 Kj1acca BLITOJIHSJN TECT N0 MaTeMaTHKe. B Ta6unue npuseae-
Ha LIKaJia NepeBojla TECTOBbIX 6aJJIOB, MOJyYEHHBIX 32 3TO TECTHPOBaHHe, B
LUKOJILHYIO OLEHKY.

TecToBblit 6ann 19—23 12—18 6—11 MeHee 6
[IIkosbHas OLeHKa 5 4 3 2

Kakyio oLLeHKY NMOJIyuHuT yueHHK, ecsid OH HabpaJ 9 6aJuioB?

1) oueHka «5» 2) oLleHKa «2»
3) oueHka «3» 4) oueHKa «4»

15. Ha rpaduke nokasaHo aukeHue aByx aBroGycos (THm A U B) no tpac-
ce. Onpenesvte o rpaduky (cM. puc. 12) paccrosinue (B kM), KoTopoe GyjeT
Mexy aBTo6ycamu yepe3 30 MHHYT MOCJIe HavyaJia IBHKEHHUSI.

A S,KM
60 B
-4
45 v
’/
30 it
15 Cet
”

10 20 30 40 50 7, mun
Puc. 12

OrTBeT:;

16. Buner Ha HOBOroAHHI CMeKTaK/b 415 LIKOJIbHUKA CTOUT 600 py6aieit. [1pu
MOCELLEHHH TeaTpa IPyINIoH WKOJbHHKOB CBbille 10 yesloBekK felaeTcsl CKHAKA
15%. Haiigute cTonMocTb GusieToB (B py6Jisix) IJisl TPYNIbl LIKOJLHHKOB H3
12 yes10BEK H OJHOrO YUHTeEJIsA, ecJiH OuJeT A yuutedsi cTouT 400 pybaeil.

OrBer:
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17. BepTHKanbHO BOTKHYTHIA B 3eMJII0 KOJI BBICOTOH 1,55 M 1aéT TeHb AIH-
HOH 1,24 M, B 3TO ke BpeMsl TeHb OT MauThl paZIMOAHTEHHDbI paBHa 32,4 M (CM.
puc. 13). Haiiaure BbicoTy MauThl, OTBET AaiiTe B METpaXx.

OrTBeT;

18. [1pH peKOHCTPYKLUKMH LIEHTPaJIbHOMN YaCTH ropoaa NPOU3BeJIH TOKPacky tha-
Ca/loB 3/1aHHH, JUIAl 4ero HCMoJAb30BaJH Pa3iHyHbie OTTEHKH KPacOK: OJIMBKO-
BbIH, CE€PbIH, CBETIO-KOPHUHEBBIH, O€JblH, CBETJIO-KENTHIH.

Pesysbrathl OKpallMBaHWS TNpHBEdEHbl HAa KPYroBOH AHarpamme (cCM.
puc. 14).

——
E——] — ceemno-xopuunensii
— OJIMBKOBBIMH

EEEEH — CBETJIO-XENTBIH
[~ ] — cepsiii

/

Puc. 14
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Kakoe 13 yTBep1eHHH OTHOCUTEJbHO OKPACKH 3[1aHHi GY/IET HeBEPHbIM,
ecJiH Bcero 6bi10 nokpaiieHo 240 3nanui?

1) Bonee noJioBHHbI 3aaHMI TOKpaLLEHb! B GeJIbli LBET.

2) OKono 4eTBepPTH 3[1aHHH NOKpALLEHb! B CEpbIH LIBET.

3) 3naHus CBETJIO-KEJITOrO LIBETa COCTABJSAIOT IPHMEPHO BOCBMYIO YacTh
BCEX 3/IaHHH.

4) B 6esibii, CBET/I0-2KENTHIH WK OJIMBKOBBIH LIBETa Obl/IH MOKpaIleHbl 60-
Jee 200 31aHHH.
19. UrpanbHblii KyOHK ABaXbl 10AGPaCHIBAIOT H B CyMMe 10J1y4atoT 6 OuKkoB.
KakoBa BeposiTHOCTb TOrO, YTO MpH MepBoM OPOCKe BhIAAET He GoJee 2 0y-
KOB?

OrtBert:

20. KameHb 6poliieH BepTHKaJbHO BHH3. BbicoTa, Ha KOTOPOi OH HaXOmHJ/ICH
npH CBOGOAHOM NaJeHHH, MOXKET ObITh BbIUHCJIEHA 110 hopMyJie

h = hg — vt — 5t2,
rae v — HayaJabHas CKOpocThb (B M/c), t — Bpems naaeHus (B c), hg — Ha-
yasibHas BbicoTa (B M). Ha kako# BbicoTe Hajx 3eMiéli (B M) OKaxeTcsi KaMeHb
yepe3 3 ¢, €CJiH ero GPOCHJIH € BBICOTHI 54 M NPH HAYaIbHOH CKOPOCTH v = 0?

OrtBeT;

Yactb 2

3anaHus 3TOi YaCTH BLINOJHSAINTE C 3aNKCbIO PellEeHHs

| Moayab «Aare6pa»

y=z—5,

Y tyr—x—dx = -9.

22. MOTOUMKJIUCT, AOCTABUB I'PYy3 H3 OJHOTO MYHKTa B APYroi, BO3BPATHJICH
Hasaj, 3aTpaTHB Ha o0OpaTHbld yTb Ha 20 MUHYT MeHblue. Halnure cpeHion
CKOPOCTb MOTOLMKJHCTA Ha OGPAaTHOM IYTH, ecJM OHAa Ha 12 kM/4 6oJibiie
TIpeXKHEeH ero CKOPOCTH U pacCTOsIHHE MeXXIY MyHKTaMH 120 KM.

T+ 5
z° + 5z
YEHHUSIX a NIPSIMast ¥ = ax HMeeT C rpadUKOM POBHO OJHY OOLIYIO TOUKY.

21. Pelunre cucTeMy ypaBHEHHH {

23. IocTpoiite rpaduk byHKUHE y = H OTIpe/IeJIHTE, NPH KAKHX 3Ha-
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| Monyab «feomeTpus» |

24. Haiinute 66J1bl1yl0 CTOPOHY TPEYroJIbHHKA, €CJIH €ro YIJibl OTHOCSITCH Kak
1:2: 3, a meHblLas CTOPOHA paBHa 9.

25. Jlokaxkure, yTo GUCCEKTPHCHI MTPOTHBOIMOJIOXKHBIX YIVIOB [1PSIMOYrOJIbHHKA
00pa3yioT napaJienorpamMm.
26. OnuH U3 KaTeToB NPSIMOYroJIbHOrO TPeyroJibHHKa paBeH 15, a mpoekLHs

APYroro KaTeTa Ha runoTteHy3y paBHa 16. Haiinute pagnyc OKpy»KHOCTH, BIH~
CaHHOH B 3TOT TPEYTOJIbHHK.

Bapuant Ne 3
Yacrs 1
[ Mogay.ab «AnreGpa»
" 2 7
1. Haiinure 3HaueHue Buipaxkenus 100 - (—7 "R + 0,025).
1) 0 2) 22,5 3) —22,5 4) —27,5
2. Ha koopaunatHo# npsiMo#t (CM. puc. 15) oTMeueHb! uuc1a a H b.
b a
—t . —>
0 1
Puc. 15

Bri6epure Han6osblLee U3 3aMHCAHHBIX HH2KEe YHCeJl.

1) =b+a 2)b—a 3)a+b 4)a:b
3. Kaxioe 13 NPHBENEHHBIX HHXXe BbIPAXKEHHH CJAOXKHKJM ¢ YncaoM /7. Ilns
KaKoro BblpaX<eHHs MpH 3ToM OblI1a MoJyyeHa paLHOHa/bHas cyMMa?

1) (2—V7)(2+ V7) 2) (0,5 — V7)?
3)(2+ V7)? 4HVT+1

4. Pewnte ypaBnene —z2 + 5z + 6 = 0.
Orser:
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5. YcraHoBHTE COOTBETCTBHE MeX Y rpadukamu PyHKUHH (cM. pHc. 16) H op-
MyJIaMH, KOTOpbIE HX 33a/1al0T.

A) ¥ B) Y4 B) b
i A\t
ikl I
0 o\
\, |
Puc. 16

Yy=x+3 2)y=—-2x2+3 3)y=3x+1 4)y=-3z+1
A | B | B

OrTserT;

6. Hafinure pa3HocTb apHgMeTHUECKOH NMPOrpecCHH, €CiH eé L1eCTOH H BOCh-
MOH ujieHbl paBHbl —4,6 1 —4,2 COOTBETCTBEHHO.

Orsert:
7. YnpocTute Boipaxenue (b — 5)(b — 2) b(b — 7) v HalinuTe ero 3HayeHHe
npu b = 0,27.
Ortger: .
8. PewunTte cucTeMy HepaBeHCTB 523z —1,
Tz —4>-33.
Ha kako# H3 KOOPAHHATHBIX NPSAMbBIX H306parkeHO MHOXKECTBO €€ peLlleHHH?
1) <o oL L Ly 2) — L Lt Ll ——p
0,1 2 0,1 2
3) WAL A 4)///. L L Ly
0,1 2 0,1 2
] Monyab «[eomeTpus» |

9. B pom6e M N PQ BeanunHa yriaa QN M pasHa 80° (cM. puc. 17). Hapum're
BeJHuKHy yria @ PM. Oteert aafite B rpajgycax.

OrtBeT:
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10. B paBHOCcTOpOHHEM TpeyrosbHike ABC paauyc BNHCaHHOH OKPY>KHOCTH
paBeH 3 cM (cM. puc. 18). Haiinure panuyc onicaHHON OKPY»KHOCTH (B CM).

B

Puc. 18

OrBer:;

11. Hasinnte niowane npsiMmoyrosibHuka (cM. puc. 19), y KoToporo auaroHads
paBHa 5, a CHHYC YIJia MexX/ly iMaroHansamu paseH (,6.

Puc. 19
OrtBeT:
12. Haiinure ainy Bektopa @ {5;12}.
OTBeT;

13. YkaxxuTe HOMepa BepPHbIX YTBEP>KACHHH.

1) Ecain B paBHOG€eApEHHOM TpeyroJibHUKe YroJ NpH BepLLHHE OCTPbii, TO
TaKOH TPeyroJIbHHK — OCTPOYTrOJIbHbIH.

2) OTHOLIeHHe CTOPOHbI TPEYTOJNbHHKA K CHHYCY IPOTHBOMNOJIOXKHOTO YIJa
paBHO AMaMeTpy OKPYXHOCTH, BOHCAHHOH B TPEYTroJIbHHK.

3) Bo BcAKOM TpeyrosibHHKe BBICOTA, NPOBEAEHHAs K OCHOBAHHIO, COBIa-
JaeT ¢ MeJIHaHoH.

Ortser:

| Moay.ib «<PeanbHas maremaTuka» |

14. Hactsa kynuna 6y6JHK W pasfesinia ero Mexzuy co60il U TpeMs MoApyxKKa-
mH. CkoJsibKo pasnomoB caenana Hacrs?

OrTserT:
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15. Ha rpacguke nokasaHa 3aBUCHMOCTb [POMAEHHOrO MELIEX0AOM PaccTo-
fiHUA OT BpeMeHH (cM. puc. 20). [To ropH3oHTa/IH OTKJIAAbIBAETCA BpPeMs B
MHHYTaX, 10 BEPTHKa/IH ~— paccTosiiie B KuioMerpax. CKOJbKO KHIOMETPOB
npoiués newexos A0 BTOPOH OCTaHOBKH?

S, KM?
5
4 AN
3 / N
2 N
N,
10 20 30 40 50 60 70 80 ¢ MuH
Puc. 20 |

OTser:

16. [ers rotoBuJICSA K 9K3aMeHy o reoMeTpuu. CHauasia oH BblyurJ 20% Bcex
6H.J1eTOB, IIOTOM 4eTBepPThb ocTaBiuuxcs. [Toce 3Toro eMy ocTanoch Bbly4YHTb
15 6HeToB. CKOJbKO GHIETOB HA IK3aMEHe 110 FeOMeTPHH?

OrTser:
C
A
(0) 112,5cm
90 cm q
17
B ' D
E 5S0cm
Puc. 21

17. Jlns npoBefeHHsi OHOTO H3 3TaNOB COPeBHOBaHUsl «CMeJible H JIOBKHE»
OBbIJIH YCTAHOBJIEHB BepTHKasbHO JABa liecta AB u CD pasHoli AjiMHbI Ha
HEKOTOPOM pacCTOAHHH Apyr oT apyra (cM. puc. 21). Konust Au D, Bu C
COe/IHHEHbI BEPEBKAMH, a B TOUKe MepeceyeHusi BepEBOK MPHKPENJEH KoJo-



64 Inapa I. YueOHo-TpeHHPOBOYHbBIE TECTBI

KoJIbYHK. EC/lH yyacTHHK nponosi3an Mexkay BepEBKaMH TaK, UTO KOJIOKOJIbUHK
He 3BeHeJ1, TO KOMaHjle NPUCYXKAaJH 0iHO ouKo. Ha kakoii BbicoTe (B ¢M) Gblil
M0/BELLEH KOJIOKOJbYHK, ecJii AB = 90 cM, CD = 112,5cmu ED = 50 cm?

OrTser:

18. Ha nnarpamme nokasaHo paccrosiive a0 3Bé3a Kononyc, Antapec u be-
Tenbreidse ot 3emiu (cM. puc. 22). MisBectHo, uto AHTtapec B 2 pa3a AaJblue
ot 3emaH, ueM KoHonyc, u Ha 100 cBeTOBbIX JleT Aajblie, ueM berenbrefise.
Onpezenute, Ha CKOJIbKO CBETOBBIX JieT KoHomyc HaxomuTes 6J1HXKe K 3eMJe,
yeM Berenbreiise.

[}
600 4 - p——y ------====mmm==-

5004+ Fo—pomemeeeae
4004+-4 || oo
30044 - F-—--
2004+-4 1 4 |-
1004--4 | 1 |-

Paccmosnue, ca. 1em

0 3603081
Puc. 22

OrTser;

19. Iepen HauasoM BoseiiGOMLHOrO MaTya KanuTaHbl KOMaHA 6pocaioT Xpe-
64H, 4TOOLI ONpPENesIMTh, KaKas U3 KOMaH/ BbIMTPAeT NPaBO NepBOH MOAAUH.
Komanpa «JIbBbi» no ouepenu urpaer ¢ komanaamu «Turpei» U «Opabi».
Hafiaute BepoATHOCTb TOTO, 4TO NPABO NEPBOH MOAAYH B 0OOHX UrPaX MOJYUHT
KOMaHaa «J1bBbI».

OrBer;

20. Bec Tes1a pH paBHOYCKOPEHHOM JIBH2XKEHHH BHH3 BbIYHC/ISieTCA 10 hopMy-
Je P = m(g — a), rie m — Macca Tesa (B Kr), g — yCKOpeHHe CBOGOAHOro
nagenus (B M/c?) U a — yckopeHHe, ¢ KOTOphIM ABHXeTCs AT (B M/c?).
[Toabsysice popmy.ioh, HaiiauTe Bec Tes1a (B H) maccoit 70 kr B audTe, 1BH-
XKYILIEMCS BHH3 C ycKopeHHeM 2 M/c? (cuntatb g = 9,8 M/c?).

OrTgeT;
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Yactb 2

3anaHua 3TOM YaCTH BbIMOJHSAINHTE C 3aNHCbIO pelleHHSs

| Monayab «AnreGpa» . |

21. PetunTe HepaBeHcTBO (T — 3)(z + 2) > 6.

22. Ot npuctanu A K npuctanu B otnpaeuics terioxol. [lepsuie 60 KM oH
npowén co ckopocThio 30 KM/, 3aTeM 3a yac NMPOLIEN 25 KM H OCTaBLLIHECS
45 KM POW&N co CKOpPocThbio 22,5 kM/u. HaiiawTe cpeHiolo CKOpocTb Temo-
xozia. OTBET yKaXKuTe B KM/u.

23. Haiinure Bce 3HaueHHs a, Py KOTOPBIX NpsiMasi, POXOAsLLAs Yepe3 TOUKH

(a; 0) u (0; 3), uMeeT c rpaHKOM QYHKUHH Y = % TOJILKO OJIHY OOLLYIO TOUKY.

| Moayab «TeomeTpusi» |

24, TunoTeny3a NpsMOYToJILHOTO TPeYyroJibHHKa paBHa 14. MenunaHa, npose-
JI€HHas K TMnoTeHy3e, AeJUT NpsMOoi yroJ B oTHoleHHH 2 : 1. Halnute kateTsl
TPpeyroJibHuKa.

25. B kBagpat ABC D nucas kBagpat AM KN (cM. puc. 23) Tak, 4To TO4YKa
K penur guaroHanb AC B oTtHoweHHH 1 : 3, cuutas ot Toukd C. Touka F —
cepenuHa cropoubl AB. lokaxure, yto ZDKF = 90°.

B, C
M K
F
A N D
Puc. 23

26. M3 Toukn A, Jexallell Ha OKPYXHOCTH, NpoBelleHbl aBe Xopabl AB u
AC. Toukn K u F' — cepennHnl xopa. Halizure paauMyc OKpYyXHOCTH, eCJiH
AB=9cM, AC =17cm, KF = 5cm.
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BapuanTt Ne 4
Yacrs |
| Mogyab «Anre6pa» |
i 9. (_8)_2),
1. Haiigure 3HaueHHe BblpaXkeHus (6 ( 7) 7) :0,1.
1) 0 2) ~10 3) 10 4) 379
2. Ha koopauHaTHOI NpsiMoii (CM. pucC. 24) oTMeyeHbl Yhcesa a U b.
a b
—e- + ————p
-1 0 1
Puc. 24
BriGepuTe HanGosblLee H3 3aNTUCAHHBIX HHXKe YHCelI.
1)b—a 2)a-b» 3)a:b 4)a+b
\/§' s

3. Kaxknoe W3 3anHcaHHbIX HHXKe BblpaXKeHHH YMHOXKHJIH HA YHCJIO 5
KaKOro BblPaXKeHHs OblJIO MOJIyYeHO paLMOHaJIbHOE NPOH3BEAeHHE?

1)\/g+\/§ 2) §+1 3)—‘é—§+§ 4)%-1

4. Pemnte ypaBHenue 2x2 + 7z + 5 = 0.
OrtBer:

5. YcTaHOBHTe COOTBeTCTBHE MexXy rpathukamu HyHKUHMH H opMysiaMH, KO-
TOpBIE HX 3a1aI0T (CM. pHC. 25).

A) V] B) y B)[ N\ &Y/
ANH \ / : 1
° ”‘ 0 1‘£ /]
Puc. 25

Dy=(z+3)? 2)y=(x-3)?% 3)y=22+3 4)y=-22+3
A b B

OrTBerT:
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6. Haiinure sHaMeHaTesIb reoMeTpHUYECKOH NPOrPeCcCHH, €CJIH BCe e€ uieHbl Mo-
JIOXKHTEJIbHbIE, YETBEPTLIH H LiecToH uieHbl paBHbl 0,01 1 COOTBETCTBEHHO.

Ortser: .
7. YnpocTuTe Boipaxerue (¢ — 4)(c — 2) — c¢(c — 6) u HaliauTe ero 3HaueHue
npu ¢ = 0,17.
Ortser: .
7>2x+5,
8. PelunTe cHcTEMy HepaBeHCTB { 3223 0.1.
Ha kakoii H3 KOOpAHHATHBIX MPSIMBIX H306PaXXeHO MHOXKECTBO €€ peLeHHH ?
l)““ &L lile 2) Sekekd Lk Ay >
0,7 1 0,7 1
3) Lkl bkl §) 2ttt prcey
0,7 1 0,7 1

| Moayab «TeomeTpus» |

9. B pom6e M N EK Benvuuna yria M N K paBHa 60° (cM. puc. 26). Haiigure
BesinyuHy yria M K E. OTBer fafite B rpagycax.

N E
60°
M 4
Puc. 26

OrTBeT:

10. B paBHocTOpoHHeM TpeyrosibHike ABC pafHyc ONMCAaHHOH OKPYKHOCTH
paBeH 8 cM (cM. puc. 27). Haiigute (B cM) pagnyc BHCaHHOH OKPY>KHOCTH.

Puc. 27

OrTser;
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11, HaiiauTe nuiowanb npsMoyroibHHKa (CM. puc. 28), y KOTOPOro AMaroHaJb
paBHa 6 cM, a CHHYC yrJia MeXly AHaroHasiMu paseH 0,4.

B C
0o

Puc. 28

OTseT:

12. Haiiaute anuHy BekTopa @ {16;12}.

OrTser;

13. YKaxuTe HoMepa BepHbIX yTBEPKIEHHII.

1) Eciin B paBHOGEpEHHOM TpPEYroJibHHKE YroJl [IpH OCHOBAHHH OCTPBIH,
TO TaKOH TPEYroJbHHK — OCTPOYTOJIbHbIMH.
2) B npsiMoyroJibHOM TpeyroJibHHKe TaHF€HCOM OCTPOro yrjla ¢« Ha3blBaeT-
sin a

Csl OTHOLUEHHE —————.
cosa

3) Bo BcsikoM TpeyrosibHHKe GHCCEKTPHCA YIia paBHa ero MeiMaHe.

OrTgerT;

| Moayab «<Peanbnas maTemaTHKa» |

14. Maula Kynujia KpyaccaH U pa3je/iiia ero Mexay co60H H HOAPYXKAaMH.
Ona cnenana 3 pasnoma. Ha ckosibko KyckoB Maliia pasaenunia Kpyaccas?

OrserT:

15. Ha rpacduke nokazana 3aBucHMOCTb NPOHIEHHOTO MeLLeXO0NOM PaccTo-
sIHHsl OT BpeMmeHH (cM. puc. 29). [lo ropusoHTanu OTK/IaAbIBaeTCst Bpems B
MHHYTaX, N0 BEPTHKAJH — pacCTosiHHe B KuiaomeTpax. CKOJbKO MHHYT ne-
1LIeX0]1 OT/biXaJs BTOPOH pa3?

OTBeT:
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S, kM A

N W

10 20 30 40 50 60 70 80 90 100 & ¢, muu

Puc. 29
16. Cailta yqacTBOBaJ B LUKOJILHOM KOHKYPCE « YMHHKH H YMHHLbI». B nepsom
Type Nnpeiarajuch 3aaHus no pu3HKe, anrebpe 1 reoMerpuu. [1pu 3Tom 20%

BCeX 3aJlaHHi OblJI¥ N0 FeOMETPHH, BOCbMas! YaCTh OCTaBIUHXCSA — MO (PH3HKe
H 28 no aJsre6pe. CKoJIbKO 33/JaHHi B NEPBOM Type?

OrTseT:

17. JTyuH ot AByX HCTOUHHKOB cBeTa A U B, yCTaHOBJ/IEHHBIX Ha CLieHe, OCBe-
1LLAIOT FTHMHACTKY, paboTalollyio Ha nojelliesHoM KoJiblie C (cM. puc. 30). Ha
Kako# BbICOTe (B M) GyieT HaXOAUTbCSI THMHACTKa B MOMEHT, KOTIa YToJl MeXKy
Jayyamu 6yner 90°, ecnu AE = 10 M, BE = 6,4 M?

S0

N\
AN
- -
-~
4
4

S
3
m S
A
E-N
X

OrTBer;

18. Ha nuarpamme (cMm. puc. 31) nokasaHo pacnpezesieHre N0 MVIOILAASM Ta-
€XXHOH, TYHAPOBOH, JlecOCTENHOI H ropHoH 30H B 3anaaHoil CHOMpPH (B ThIC.
km?). UI3BeCTHO, YTO IIOLLAb TaéXHOI 30HbI B 3 pa3a 60JIbllle, YeM JIecoCTe-
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HOii, H Ha 900 Thic. KM 60JbllIe, ueM TyHIPOBOi. OnpeeNnTe, Ha CKOJLKO KM?
ropHast 30Ha MeHblLe TYHPOBOH.

1)1} S —

SN 111+ AU [

0111 ——— R ES—

............................

[*N}
(=2
(=)

d

1

1

1

1

'

1

)

'

'

|

1

1

0

.

1

'

T

\

|

'

'

)

)

'

'

'

S
]
(o)
n
'
'

IThowads, meic. kKm

]
(]
o

1

‘

1

1

'

1

1

'

1

|

)
W
QS
x
g

Puc. 31

OrBerT:

19. B uemnroHate Mupa yuacTByroT 10 koMaHA. C NoMOLIBIO XKpeGHst HX HY2KHO
pa3fesiuTh Ha MATb TPy MO 2 KOMaHAbl B Kax10H. B sillike BnepeMeluky Je-
»KaT KapToukH ¢ Homepamu rpynn: 1, 1, 2, 2, 3, 3, 4, 4, 5, 5. KanuTtaHbl koMaHa
OyayT TAHYTb N0 OHOH KapTouke. KakoBa BepOSITHOCTb TOr0, YTO KOMaH/a H3
Poccuu okaxercs B mepBoii rpynmne?

Orgert:

20. ana ¢popmyna MoutHoctH N =

%, rie A — pa6ota (B wKOyasiX), t —

Bpems (B cekyHaax). Haiiaure ¢, ecaiu N = 5 Br, A = 20 [{x.
OTseT:

Yactb 2

3aaaHHA 3TOMH YAaCTH BbINMOJHANTE C 3aMHCbIO pellueHHUnA

[ Monyab «<AnreGpa» |
21. Pewnre Hepasenerso (z — 10)(z + 2) < 160.

22. Ot npucraHu A K NpHCTaHH B, paccTosiHHe MeXay KOTOpbiMH 60 KM, OT-
NpaBHJICS C MOCTOSIHHON CKOPOCTbIO MepBbIil TEMJI0X04, a yepe3 yac rnocJje
5TOr0 BCJIE/l 33 HHM CO CKOPOCTbIO Ha 10 KM/u 6osibliie OTIIPaBHJICS BTOPOHL.
Haiinute cKOpoCTb BTOpPOro TeN/a0X0Aa, eC/i B MyHKT B OH npHObLI 04HOBpe-
MeHHO ¢ nepBbiM. OTBeT faliTe B KM/u.
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23. Haiinure Bce 3HaueHus a, NpH KOTOPBIX MpsiMast, POXOASALIASA Yyepe3 TOUKH

(0; 3)u(a; 0), umeet c rpac KoM PYHKLHH Y = —% TOJIbKO OJIHY OOLIYIO TOUKY.

| Moayab «FeomeTpus» |

24. Menuana, npoBeJ€HHas K THNOTeHy3e MPSIMOYTOJBHOrO TPeYrosbHHKa,
paBHa 6 U NeJMT NPAMOH yros B oTHowWweHuH 1 : 2. Hailinure kateTh Tpeyrosb-
HHKa.

25. B octpoyrosibHOM TpeyroabHike M N K (cM. puc. 32) npoBeieHbl BbICOThI
MM, v NN,. lokaxute, uto M1 K - NK = N1 K - MK.

N

Puc. 32

26. B Tpeyroabhike ABC Toukn M u N — cepenunnl ctopoH AB  AC coot-
BercTBeHHO. HafinuTe paauyc OKpy>KHOCTH, BNHUCaHHOMH B TpeyroJbHHK ABC,
ecnui AB = 17cM, AC =9cM, MN = 5cm.

BapuauT Ne 5

Yactb 1

B Monyab «<Aare6pa»

1. Halinure 3HaueHus BoipaxkeHui. B oTBeTe yka)kute HoMep HaHOO/bLLIETO H3
Ha#{JeHHbIX 3HaUYeHHH.

3.
1)2,7+ 5
.ol.
2)38.29,
60
3) 55— 13"
Orser;
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2. BoiGeprTe BepHO€E yTBepKIEHHE OTHOCHTENILHO YHCE a H b, pacrnoioxKeH-
HbIX Ha YHCJIOBO# NMpsAMOH (CcM. puc. 33).

a -1 0 1 b >
Puc. 33
1)b-a<0 2) ¢>0 3) |b] < |a| 4)a<%<1

3. YKaxuTe IBa COCENHHX LeJIbIX YHCJIA, MEXAY KOTOPbIMH 3aKJIOUEHO YHC-
J0 3v/15.
1) 10u 11 2) 11u12 3) 12u 13 4) 13u 14

4. HaiinuTe KopHH ypaBHeHus 4z? + 8z — 5 = 0.

OTBeT;

5. Ha pucynke 34 uzo6paxenbl rpaduku Tpéx ¢yHKUHH, 3a1aBaeMblx HopMy-
JaMd BUIa y = kz + b. YKaxuTe Uil KaXKA0ro rpadHka COOTBETCTBYIOLLYIO
eMy opMy.ty, BbIOPAB €€ K3 YHCJIa PHUBEAEHHBIX HHXKe.

A) 37 M BNT VY B) 37|

=y

A (D] e

\
x 1 0]l
7 4

Puc. 34
Ny=2x-1 2)y=2z+1 3J)y=-2z+1 4)y=-2z-1
A b B

OtBeT:

6. 3anuiuKTe B OTBETE HOMEPA BEPHbIX PABEHCTB.
1) —(a—3)(2—-3a)=(83—-a)(3a—2)
2) (5—a)(a+5) =25—a?
3) (a —6)2 =a? —6a+ 36
4) —(7+ a)(2a — 3) = 21 — 11a — 24

OTBeT:
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2

2 _,2
7. Ynpoctute Bblpaxenne = —¥ . T
y

rz=-03,y=12

— Y y paiuTe ero 3HaueHHe MpH

OrBeT:

8. Peuiure ypaBHeHHe y — 15_5 =1

OtBeT:

] Monyab «Feometpus» |

9. ITepumerp paBHOCTOpPOHHero TpeyroibHHKa M N K pasex 48, LF' — cpen-
Hsasi tuHus. Halinure nepumetp tpeyrosnbiuka LF K (cM. puc. 35).

N

M
Puc. 35

- OTBeT;

10. Cropona pom6a paBHa 30, a Tynoi yroJ paBed 120° (cM. puc. 36). Haiinure
JUTHHY MeHbllel 1Harosaau pomba. ‘

L/

30
Puc. 36

OrtBer:
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11. M3 kBagpara co cTopoHo# 10 ¢M BhIpe3aJii NPsSIMOYro/ibHHK CO CTOPOHAMH
4 cMH 6 cm (cM. puc. 37). Halioure naowans ocrabiueiics yactd. OTset aiite

B CM2.

10 cMm
6 cM

Puc. 37

Orser:

12. K oKpy>KHOCTH ¢ LieHTpOM B Touke O U paaHycoM 6 cM NpoBeeHb! CeKyLuas
KO n kacareabHast KL (cM. puc 38). Haiinure oTpesok kacatesnbHoit KL,
ecsn KO = 10 cm. OTBert paiiTe B CaHTHMETpax.

L
Puc. 38

OrTserT:

13. YKaxuTe B OTBeTe HOMepa BEPHbIX YTBEPKAEHHH.

1) CywiecTByeT napasiesiorpaMM, IMaroHasH KOTOPOro B3aHMHO MeprieH-
JHKYJISIPHBI.

2) Ecnu gBa yryia ogHOro TpeyroJbHHKA COOTBETCTBEHHO PaBHbI ABYM yr-
JiaM 1pyroro TpeyroJibHHKa, TO TaKH€ TPEYTroJIbHHKH paBHBbI.

3) Ecau TpH cTOpPOHBI OIHOTO TPeYroJibHHKa COOTBETCTBEHHO PaBHbI TPEM
CTOPOHAM JIPYroro TpeyroJibHHKa, TO TAKHe TPeYTroJibHHKH PaBHbI.

OrTser: .
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| Mopayas «<Peanbnas maTemaTHkas |

14. Benocunenner npoexan 40 KM co CKOpocTbio 25 kM/4, a 3ateM 30 KM CO
CKOPOCTbiO 20 kM/u. CKOILKO BCEro 4acoB BeJIOCHMENHCT GbU B ITyTH?
OrTser:

15. Ha pucynke 39 u300paxéH rpadMK H3MeHEHHS] TEMIIEPATyphbl BOIbI MPH
HarpeBaHHH. [To ropH3OHTa/M yKa3aHO BpeMsi B MHHYTaX, 0 BepPTHKaJIH —
3HaueHHe TeMnepaTypsbl B rpagycax Llesncusi. CKoslbKo MHHYT 3aHsA Npoliece
HarpeBaHHs ¢ 10° go 80°?

t,"CA
90 -
70
50 /
30 "

10
05 15 25 35 45 55 't mMu
Puc. 39

OTBeT:;

16. Ilnowanp 3aropoaHOro 3eMeJbHOrO yyacTka ropox<aHHHa COCTaBJisieT
10 ap H pacnpejeJieHa MeXIy PPYKTOBbIM CaJIOM H OBOILHLIM OFOPO/IOM B OT-
HoweHHH 4 : 1. CKosbKO ap 3aHHMaeT GpyKTOBbIH can?

Ortser: .

17. CkoJIbKO BCero oceit CHMMETPHH HMeeT ceueHHe raikH, H306paXkeHHO Ha
pucyHke 40?

Puc. 40

OrTser:
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18. Ha nnarpamme (cM. puc. 41) nokazaHa cpeaHss TeMrnepaTtypa BO3ZLyXa
(B °C') B ropoze R 3a Kaxxabli Mecsi 2010 roga. Onpezesiute no aiMarpamme,
CKOJIbKO MeCsILieB CpefiHsisi TeMnepaTypa Oblna Bbliwe 20°C.

1,°CA
e
99997

11/

NN

-10

-

Puc. 41

OTserT:

19. Ha cTone siexkaT pyukH, 0AHHaKOBbIe Ha BU/: 8 ¢ CHHel nacToi u 12 ¢ uép-
Hol. Bacsi Hayraa Gepér onHy u3 pyyek. Haiinure BeposiTHOCTb TOro, UTO 3TO
6yzeT pyuka C CHHeH nacToH.

OTBer:

20. Bec Tes1a (B HbIOTOHAX ) NPH PaBHOYCKOPEHHOM ABHXKEHHH BBEPX BbIUHCJISI~

ercs no opmyane p = m(g + a), rae m — Macca TeJs1a (B Kr), § — YCKOpeHHe

CBOGOHOTO nanenus (B M/c?) U a — ycKOpeHHe, C KOTOPBIM ABHXETCS JHGT

(B M/c?). TTonbayschk popMmyol, HaitanTe Bec Tena (B H) Maccoit 40 kr B nd-

Te, IBHKYILEMCA BBepX ¢ ycKopenneM 1,4 M/c? (cuntaiite g = 9,8 m/c?).
Orser:

Yactb 2

3anaHns 3TOH YacTH BbINOJHANTE C 3aNHCbIO pPE€li€eHHA

| Monyab «Anre6pa» |

2
21. Pewnte HepaBeHCTBO ‘% < &r_—é—ﬂ
22, Hafiaure, npu KakMx 3HauyeHHsIX m OAMH M3 KOpHel YypaBHeHHs

3z? — 15z + 2m = 0 paBen 2.
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23. Ipu Kakux OTpHLATE/LHBIX 3HAYEHHSX ¢ TIPsiMast y = ¢z — 9 UMeeT ¢ na-
pa6osiot y = z2 + 5 poBHO o/iHYy 061LLyI0 Touky? Haiimire KOOpAHHATHI 3TOM
TOYKH H MOCTPOHTE laHHbi€ rPaHKH B OJHOH CHCTEME KOOPHHAT.

| Moayab «TeomeTpHsi» |

24. Haiinure BesinuuHy yria ABD, ecqu u3BecTHo, uto ABC D — napasane-
qorpamm ¥ ZBAD = 46°,a ZCBD = 33° (cM. puc. 42).

B C
33°

Puc. 42

25. Toukn K u L nexat no ofiHy cTopoHy ot npsimoii a. [epnenaukyasipel K F
H LT, npoBeaéHHbie K NpAMO# a, paBHbl. Touka O — cepeauHa otpe3ka KT,
Hoxaxure, uto ZOKL = L/OTF.

26. OcHoBanue BC paBhoGenpeHHoro Tpeyrojibhiika ABC paBHo 12 cM, pa-
JHyC BITHCAHHOM B 3TOT TPEYTOJIbHHK OKPYXHOCTH paBeH 4,5 cM. OKpyXHOCTb
pamvyca R c ueHtpoM O; BHe 3TOro TPeyrolbHHKa Kacaercsi NPOAOJKEHHH
60KOBbIX CTOPOH TpeyrosbHuka ABC u ocHoBanust BC B ero cepeaune. Haii-
[uTe paauyc R 3TOH OKPY>KHOCTH.

Bapuant Ne 6

Yactp 1

| Moayap «AnreGpa»

1. Halinnte 3HauyeHHs BhpaXkenHil. B oTBeTe ykaxkute HoMep HaHMEHbLLIETO H3
HaHeHHbIX 3HaYEHHH.

-3
H16-3;
1.4
2)213.9,
3)427—‘826'

1,3
Ortser:
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2. BoibepuTe BepHOe yTBEPXK/A€HHE OTHOCHTEILHO YHCeJ ¢ H d, PacToJIoXKeH-
HbIX Ha YHCJIOBOH MPSIMOH (CcM. puc. 43).

d—lOCI’

Puc. 43
1) €50 2) c—d<0 3)|d|<|l‘ 4) L<ca
d c c
3. yKa)KHTe ABa COCEAHHUX UEJIBIX YHCJ/IA, MEXIY KOTOprMH 3aKJIKDYEHO YHUC-

710 44/13.

1) 819 2) 11112 3) 14u15 4) 351 36
4. Haiinure KopuH ypaBHenus 3z2 — 5z + 2 = 0.
Orser:

5. Ha pucyHke 44 n3o6paxetnl rpadukd Tpéx QyHKUHI, 3a1aBaeMbiX HOPMY-
JaMH BHaa y = kz + b. Ykaxute A Kaxkaoro rpaduka COOTBETCTBYIOLLYIO
eMy GopMmy.1y, BBIOpaB €€ 13 YHCJ1a [1PHBEAEHHBIX HHXKE.

A) A b) [ ¥4 B) B7 |
b 1
P 1 B I
0 X _ X 011 [x
o] 1 N
Puc. 44

1)y =052z — 2 2)y=0,5z + 2
3y =-0,5z—2 4)y = —0,5z + 2
Orser: A b B

6. 3anuwKTe B OTBETE HOMEPA BEPHBIX PABEHCTB.
1) (c—4)(4+c)=16—c?
2) —(6 — 5¢)(5¢c+ 6) = 36 — 25¢2
3) (c+3)(3 —4c) =9 — 9c — 4c?
4) (6 —c)? = 36 — 6¢ + c?
OrserT:
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7. YnpocTHTe BblpaxKeHHe CTE 4 B i Z M HaliauTe ero 3HaueHHe IpH
c=0,6ud=-3,56.
Ortser:
8—2z _
8. Pewinre ypaBuenue z — 5= 2.
Orser:
[ Moayas «[eomerpus» |

9. Tuaronans BD pom6a paBHa 11 cM, a ocTpblii yroa paseH 60°. Hau,ume
nepuMeTp poM6a B CAHTHMETpaX (CM. puc. 45).

O1Bert;

A D K M
Puc. 45 Puc. 46

10. B npsamoyrosibHoM Tpeyrosibiike KLM ZKLM = 30°, LM = 12 cm
(cM. pHc. 46). Haiinure pnny kateta K M. OtBeT faiTe B CAHTUMETPax.

Orser:

11. Y3 npsimoyrosibHHKa co cTtopoHamMHd 20 cM H 12 cM Bbipe3aH MpAMOYroJib-

HHK CO CTOpPOHaMH 8 ¢M H 4 cM (cM. pHc. 47). Halaute nuoiase octasiuesics

yactu. OTBer paiite B cM2.

4 cMm
8 cMm

12 cM

NN
N

20cMm
Puc. 47

OrserT:
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12. K okpy»kHOCTH ¢ LeHTpOM B Touke O nipoBefieHbl cekyliias F'O v KacaTeib-
Hast F E (cM. puc. 48). Haiinure otpe3ok kacarensHoit F'E, eciin FFO = 25 e,
OF = 7 cMm. OtBer naiite B CAaHTUMETpAX.

Puc. 48

OrseT:

13. YKaxuTe B OTBeTe HOMepa BEPHbBIX yTBEPXKIEHHH.
1) Bo Bcaikuii ueThipéxyro/ibHUK MOXHO BIHCATb OKPY>KHOCTb.
2) Okou10 mo60ro TpeyroJbHUKa MOXKHO OMUCATh OKPYXKHOCTb.

3) B ;11060M ONMHCAHHOM OKOJIO OKPYXKHOCTH Y€TbIPEXYrOJIbHHKE CYMMbI
TIPOTHBOMNOJIOXKHBIX CTOPOH PABHBbI.

OTgeT:

| Mopayab «PeanbHas maTemaTuka» |

14. B Tabsvue npuBeneHbl pe3ybTaThl COPEBHOBAHHH 110 MPLRKKAM B JJTHHY C
MeCTa MaJIbYHKOB 9-X KJ1acCOB.

Maunbunku A b B r pl E
Pesyabrar (M)| 1,85 2,01 2,06 2,15 1,98 2,03

Kakoe MecTo 3aiiMér MasbumK, UMeloLLHi pe3yabrat 2,03 M?

1) nepBoe MecTo 2) BTOpO€ MecTo
3) Tpetbe MecTO 4) yeTBEpPTOE MECTO

15. Ha tpenupoBke B 50-mMeTpoBoM 6acceriHe noBuMxa nporuisiia 200-met-
poByto axcTaHuK0. Ha pucynke 49 n3o6paxeéH rpadHkK 3aBHCHMOCTH paccTo-
SIHHSI MEXXAY NJIOBYHXOH H TOUKOH CTapTa OT BpeMeHH ABHXKeHHus. Onpenennte
paccTosiHHe (B MeTpax), KOTOpoe OHa MpOMJIbLia 3a BTOPYIO MHHYTY 3arl/bIBa.

OTBeT:
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2

<]

E 70

5

g 50

g 3014\

oo}

=

glcl )‘ﬁ \

S 030 60 100 140 ¢

Puc. 49

16. Inowany 3eMesb CafOBOMYECKOr0 XO3AMCTBA COCTaBasAeT 15 ra W pac-
npejeneHa MexIy BHILIHEBBLIMH H si6JIOHEBbIMH CaflaMH B OTHOLLEHHH 2 : 3.
CKOJIbKO reKTapoB 3aHHMaeT siGJIOHEBbIH caj?

OrBerT: .
17. CocHa BbicoTo# 12 M oT6pachiBaeT TeHb IHHOH 3 M.(cM. puc. 50). Haii-
JIHTE POCT 4eJloBeKa (B MeTpax), CTOALIEr0 OKOJIO COCHBI, €CJIH IAJIHHA €r0 TEeHH
paBHa 0,4 M. y, S S

12mM

Puc. 50

OrTser:
18. Ha nuarpamme nokasaHa cpenHsisi TeMnepartypa Bo3ayxa (B °C') B ropo-
e R 3a kaxapiit mecau 2010 roaa (cM. puc. 51). Onpenenute 1o [HarpaMme,
CKOJIbKO MeCsILIEB CpeHsAs TeMniepaTypa Obiaa Hixke +15°C.

Ortser:

19. U3 25 yyauuxcs aeBsTOro Kiacca YeTBEpO NMpHLLIH Ha YPOK B KPacCHBIX
¢yT6osKax, MATEPO — B CHHHUX, TPoe — B XENTHIX. OCTa/NbHble MPULLIM Ha
YPOK B KocTioMax. KakoBa BeposITHOCTb TOTO, YTO CJTy4aiiHO BbIGPaHHLIA yue-
HHK TIPHLIE&N Ha YPOK B ¢yT6oKe?

Ortger:
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t,°CA

30
20

12

~S AN
NN
NN
ENNNN

—IN

=
NN

=
NNNNE
N

Puc. 51

20. Teno nmanaet BHU3 ¢ BepTOJéTa, HaxofsLlerocs Ha BoicoTe H (B M). Boicoty
h (B M), Ha KOTOPO¥H OKaxeTcsl TeJIO uepe3 t CeKYH[, MOXKHO BBIYHCJHTL [0
dopmyne h = H — (vot + 5t2).

Ha kako# BbicoTe (B MeTpax) oKaxercs TeJlo uepe3 4 CeKyHAbl, €1 Ha-
yajibHasa CKOPOCTb NajfeHus vg = 20 M/c, a H = 600 m?

Orser:

Yacts 2

33}.13HHS! 3TOH YaCTH BbIMOJHSAHTE C 3aNHCHIO PEWICHHA

B Mopayab «AareGpa» |

2 _
21. Pewunte HepaBeHCTBO % <E 5 1

22. Hahaute, npv Kakux 3HaueHHAX m OIHH H3 KOPHeH ypaBHEHHA
522 — x + 3m = 0 paBen —1.

23. I'lpu KakuX OTpHLATe/NbHBIX 3HAYEHHAX ¢ NpsAMas y = cx — 9 HMeer ¢ na-
pabosioii y = x? +  poBHO 0/Hy 061iLyto Touky? Haiiaute koopauHaThi 3TOi
TOUKH H MOCTPONiTe JaHHbIe PAaHKH B OJHOH CHCTEMe KOOPAHHAT.

[ Monyab «FeomeTpus» |

24. Haiaure Benuunny yrnoB BCA w BDO, ecii LAOB = 55°,a BD —
KacaTesbHasi K OKPY>KHOCTH C LIeHTPOM B Touke O (cM. puc. 52).

25. B tpaneuun ABCD ¢ 60okoBbiMu cTopoHamMH AB u CD auaroHaju ne-
pecekatorcs B Touke Q. [lokaxute, 4To miollans TpeyrojbHika ABO paBHa
nJolaau tpeyroabHuka CDO.
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Puc. 52

26. OcHoBanne M P paBHOGenpeHHOro TpeyronbHHka MNP paBHo 16 cM.
OxpyxHocTb paguyca 10 cm ¢ ueHTpoM O; BHe 3TOr0 TPeyroJibHWKa Kaca-
€TCsi NPOAOKEHHH GOKOBBIX CTOPOH TPEYroJibHHKA M KacaeTCsi OCHOBaHHS

M P B ero cepeanre. Halnure paauyc OKpyHOCTH, BIHCAHHOH B TPEYTOJIbHHK
MNP.

Bapuant Ne 7
Yacrs 1
I Moayab «AareGpa»
1. Haiinute sHaueHue BbipaXkeHusi 33 - T% 1072,
Ortser:
2. Ha koopauHatHo# npsiMoii (cM. puc. 53) oT™eueHbi uncia & ; 3 4 %b.
| } [ ® | — 1 - >
1 ) ] )
a-3 3
0 1 > 2 2b 3
Puc. 53
Kak cooTHocsiTcs udcna a v b?
1)a<b 2)a>b 3)a=b ~ 4) HEBO3MOXXHO CPaBHHTb
3. 3HaueHHe KaKOro H3 BbIPaXKEHHH SIBJISIETCS PALLHOHAJIbHBIM YHC/IOM?
1) ¥Y3= V5 2) (VI7 - V3)?

f+f
3)(\/E—5)-(\/E+5) 4)\/%7
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4. Hai\nure cymMMy KopHe# ypaBHeHus 222 + 14z — 2014 = 0.

Orser:;

5. YcTaHOBHTE COOTBETCTBUE MeXy rpaduKaMH yHKLUMI (CM. pHC. 54) u dop-
MYJlaMH, KOTODbI€ UX 3aJaI0T.

A) B) B)
JA YA Ay
1 1 1
o[ 1 1 ol 1 Ix oL 1%

Puc. 54

1)y=—%x+2

2)y=2x+3
T+2

4Yy=x—-1

Orser: A b B

6. lana apudmetnueckas nporpeccusi: —5; —3; —1; ... . Hailaure cymmy une-
HOB 3TOH MPOrpeccHH ¢ NATOro Mo NATHAAUATHIH ( BKIIOUHTE/IBHO).

Orser:;

(z=5)(z+1)+z*-2x-3
z—4 ’
HaHAUTe ero 3HayeHHe NpH z = 7,31. B oTBeTe 3anHLLIH1Te MNOJYUeHHOE YHCIIO.

7. ¥YripocTuTe BbipaxKeHHe

Orser:
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8. Pewlennio Kako# H3 MpeCTaBJEHHbIX CHCTEM HEPaBEeHCTB COOTBETCTBYET
PHCYHOK 55?

e ol
-3 2 X
Puc. 55
1) z>2, 2) (z—2)(z+3) 20,
z < —3; z2+1>0;
r—2
>0, —3)(z-2)<0,
3! 773 0 4){:(Uz<_;(x )
z? > 1; '
| MOIWJII: «[eomeTpusi» |

9. B tpeyronbtnke ABC: H — cepennna AB, CH 1 AB, BC = 7,2 (cMm.
C

puc. 56). Haitnure AC.

Ortger:
10. K okpyxXHoctH ¢ ueHTpom B Touke O fipoBeleHbl KacartejbHas AB
(B — Touka KacaHusi) H cekyiiasi AO (cM. puc. 57). Hailiaure ZAOB, ecan
ZOAB = 19°. OTBeT yKaXkKuTe B rpagycax.

Puc. 57

OTBert:
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11. Haiigure niotians MHOTOYrosibHHKA, H300paX&HHOro Ha pucyHke 58. Bee
YIJIbl HA PUCYHKE NpsIMbie.

4
3
2
i ] 2
4
Puc. 58
OTsert:
12. UspecTho,uT0 € =8+ b, d =@ —b, d L C,

i h >
| € + d |= 24. Haitaure aauny Bektopa b.
Ortger:

13. Ykaxurte HoMepa BEPHbIX YTBEPXKIEHHH.

1) Ecsn 1Be OKpy»KHOCTH HMEIOT OGLLYIO KacaTesibHYI0, TO OHH MepeceKalnTCs
B €JMHCTBEHHOH TOUKE.

2) B paBHocToporHem Tpeyroabhike ABC Mennana AK paBHa Bbicote CH.
3) BHelunuil yros TpeyroJibHIKa Beeraa Tynoi.

OrTBerT;

| Moayab «PeanabHan maTemaTHKka»

14. B tabavue npuBeneHbl LEeHb! HA TPOLYKTbl B IBYX Mara3HHax.

«BecHa» | «Anpenp»
[Momupopsl, 1 Kr 63 pyo6. 57 pyo.
Mouoko, 1 21 29 py6. 31 py6.
Orypubi, 1 Kr 56 pyo6. 60 pyo.
Kypuua-rpuab, 1wt 187 py6. 182 py6.

Apkaanii xenaetT NpHOOPECTH 2 KI OTypLOB H KYpPHLY-TPHJIb B OJTHOM H3
3THX Mara3uHoOB, He 3ax0As B Apyroi. Kakylo MHHHUMaJIbHYIO CyMMy (B py0Jisix )

OH 3aMJ1aTHT?
OrTser:
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15. Ha rpapuke nokasaH npouecc pa3orpea ABHrareJisi JerkOBOro aBTOMOGH-

a1. Ha ocx aGcumce oTkn1abIBaeTcs BpeMsi B MHHYTaX, ITpoLLe/iliee OT 3alycKa

ABHraTe/isl, Ha OCH OPIMHAT — TeMMepaTypa ABHraTesi B rpajycax Lleabchs.

Onpenennre 1o rpaHky, CKOJIbKO MHHYT ABHraTe/lb HarpeBascs OT TeMnepa-
Typbl 20°C 10 Temneparypbl 90°C (cM. pHc. 59).

TC
90

80 4

70

60 /

50 /

40 7

30
20
10 =

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 I Mun
Puc. 59

1) 8 2) 6 3)3 4) 5
16. buaer B Teatp crout 1800 py6sieii (Mecta B naptepe) u 1400 py6.eit (MecTa
B aMdureatpe), LIKOJIbHAKAM rpejoctasisiercsi ckuaka 30%. Ckoabko py6-
JieH COCTaBHT CTOMMOCTb OHJIETOB AJISl TPYMMbl M3 6 LIKOJILHHKOB, €CJH 2 H3
HHUX NpHOGpeTyT OHJIETHI Ha MECTa B MapTepe, a OCTaJbHble Ha MeCTa B aM(pH-
TeaTpe?

Orger:
17. EcJiH pHILMOCKOMN MOCTaBHTb HA PAaCCTOSIHHH 1,5 M OT 3KpaHa, TO BbICO-
Ta H3o6paxkeHHs1 Ha 3KpaHe Oyner paBHa 0,8 M. Kakas Bbicota (B M) 6yner y
H3006pa<eHHsl Ha 3KpaHe, ecJiH (PHIIbMOCKOI MOCTABHTb Ha PACCTOSIHHH 2,4 M
oT 3KpaHa (cM. puc. 60)? Hacrpoiiku dbHIbMOCKONa MPH 3TOM 0CTaHyTCs 6e3

H3MeHeHHH.

[ ke osm [ P 7u

~-
~—o

Puc. 60

OrBeT:
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18. dupma «JlyHHblit ¢perat» umeer B ropoge N TOProByio CeTb, COCTOS-
uLyio U3 4 MarasiHoB. B Ka)kabili 43 HHX yTpoM 3aBe3Jiv 1o 400 NHPOXKKOB.
[TpoueHTble COOTHOLLEHHSI MHPOXKKOB B KaX[A0OM Mara3uHe MpejicTaBjeHbl Ha
auarpammax (cm. puc. 61).

Kakoe 13 ciefyouiux yreep>KieHuii BepHoO?

MMUPOXKHU C MACOM

T 1]

P

IIMPOXKH C KapTOLI-
Y KO M KypH1eH

MmarasuH Nel Marasus Ne2 ITHPOXKH C PUCOM
H [IE€YEHBIO

N

ITHPOXKH C BHILHEH

ITHPOXKH C
abpukocom

O [ &8

marasud Ne3 MarasuH Ned

Puc. 61

1) TIupoxkoB ¢ BHILIHel GoJiblile BCcero B Marasute Nel.
2) TIHpoXXKOB ¢ pHCOM H MeueHbio MeHblle BCero B MarasuHe Ne2.

3) B marasuHe Ne3 mHpOXKKOB C BHILIHEH H aGPHKOCOM B CyMMe GoJiee
300 wTyk.

4) TIHPOXKKOB C KapTOLLKOH H KypHLeil B Mara3uHe Ned MeHblile, YeM Mu-
POXKOB c abpHKocoM B MarasuHe Ne2.

19. B swmmke nexxar 60 uBeTHbIX KapaHnauied, U3 HUX 13 — cuHHe, 15 —
KpacHble, 8 — xénTbie, 6 — 3eN€Hble, a OCTaJlbHbie — ¢hHoNeToBLIe. HaliauTe
BEpPOSITHOCTb TOTO, UTO Hayra B3siThblif Kapanaail — (HOJIeTOBbIH.

OrTseT:
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20. Pa6ota snektpuueckoro Toka A (B JKOYJsX) BHIUHCHSETCA [0 opMyJie
A = Ugq, rae U — Hanpsikense (B BoJbTax), ¢ — 3/EKTPHYECKHH 3apsia
(B kyJsioHax). Ilpu atoM ¢ = It , rne I — cuna Toka (B amnepax), ¢ — Bpe-
Mf (B CeKyHZax), B TedeHHe KOTOporo coBepluanachk pabora. Onpenenute cuiy
TOKa (B amnepax), ecau t = 5 ¢, U = 100 BosibT, A = 1000 mxoyanei.

Orser:

Yactb 2

3anaHus 3TOH YaCTH BbINOJHSANTE C 3aNMACHIO PELICHHS

[ Monyab «Aare6pa»
21. PelnTe cHcTEMY YPaBHEHHH 2 3 ’
S5 +y =5.
22, [1érp no6paJics U3 noMa Ha nady 3a 2 yaca. OH npoexan % MyTH Ha aB-

ToOyce, JBHraBlIeMCs C MOCTOSIHHOH CKOPOCTBIO, @ OCTAaBLIYIOCS 4acTb Mpo-
L& MeIKoM co ckopocTbio B 6 pa3 MmeHblue. Kakoe Bpemsi norpeGoBaJjioch
6bl [leTpy Ha mpoxoxaeHHe Bcero MaplipyTa, ecqu Gbl OH BCIO A0POTy L&
MELIKOM C ITOH »Ke CKOPOCTBIO, ABHrasiCh BJI0JIb LIOCCE, 10 KOTOPOMY HAET aB-
To6yc?
3 ey z < —1
23. INoctpoiite rpaduk pynkuny = ¢ =’ = u onpene-
—x% 4+ 2z, ecsn T > —1
JIUTE, MPH KAaKHX 3HaYeHHsax k npsamas y = k OyJeT nepecekatb MOCTPOECHHbIA
rpacduk B TPEX TOUKax.

| Monyab «leomeTpusi» |

24, UssectHo, yt0 ABC D — napanaenorpamm. Touku K, M, N, P — ce-
peauHb! ctopod AB, BC, CD u AD cootBercTBenno. Haiiaure nnowans
KMNP, ecnu naowafis ABCD papHa 14,8.

25. JokaxuTe, uTO NepuUMeTp TPeYroJbHHKAa GoJblle JJIMHBI BMNHCAHHOM
OKPYHOCTH.

26. OcHoBaHua paBHOGEAPEHHOI TPaNeLHH CJyXaT AHaMETPAMH JABYX OKPYX-
HOCT€H, KacaroLLMXcsl BHellHUM o6pa3oM. [1uowaap tpanewuwnt pasHa 100. [1pu
3TOM OTPe30K HX 0O0lLel KacaTeJlbHOH, 3aK/IIOYEHHBIH MeXX Ty OOKOBbIMH CTO- .
poHamH TpamneluH, paseH 8. Haiiaure GosbLliee OCHOBaHHEe TpPaMeLHH.
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BapuaHnT Ne 8
Yacrs 1
[ Moayab «Aare6pa»
2
2 (2) '
1. Haiinure 3HaueHne BoipaxkeHus — %0
Otger:
2. Ha koopanHaTtHo# npsaMokt (M. puc. 62) oTMeueHbl YHcIa b_T4 H 9;—5.
1 o ] | P 1 >
| 1 ] 1
b—4 ats
0 5 1 2 3~ 3
Puc. 62
Kak cooTHocsiTcs yncaa a v b?
b>a 2)b<a
H)b=a 4) HEBO3MOXXHO CPaBHHTb

3. 3HayeHHe KaKoro H3 Bblpa)KeHl/lﬁ ABJISIETCS pallHOHAJIbHBIM YHCJIOM?

1) (V19 + 4)2 2) V10
3) v/50 - 200 gy V132
) T
4. Hafinure cymMMy KopHeil ypaBHeHusi 3z — 18z + 1 = 0.
Ortser:

5. YCTaHOBHTE COOTBETCTBHE MeXy rpaHKaMHu QyHKLUHI (cM. puc. 63) u op-
MYyJIaMH, KOTOpPbIe HX 3aJaI0T.

)y=-224+6z-5 2)y=—(z—-3)2+1
Ny=(z+2)2+1 4)y=-z%—62—8
OrTBer: A b B

6. [lana apugmernyeckas nporpeccus: —2; 1; 4; ... . Halinure cymMMy uneHoB

3TOH NPOrpeccHH ¢ 4eTBEPTOro NO OAMHHAALATDIH ( BKIIOUHTEIBHO).
Ortger:
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A) B) B)
) y AY
\ / -
o X o >
\ / \
0 x \
\
Puc. 63
7. YNIpOCTHTe BbipaXkeHue (z=3)(= :i) 3+ (@ + 1), HaillIuTe ero 3HaueHue
npu ¢ = 3,1. B oTBere 3anuLIKTe NOJMyYEHHOE YHCIIO.

OTBerT:

8. PelueHHI0 KaKoi M3 MPEICTABNEHHEIX CHCTEM HEPABEHCTB COOTBETCTBYET
pHCYHOK 647

=5 7 X
Puc. 64
(x+5)(xz—T7)>0, z < -5,
1){:1:27; 2) 2T
T+5 59 (z+5)(xz—1T7) 20,
He z-77"7 4) 1 __So
z2T; (x +5)? '

| Monyab «[eomeTpus» |

9. B rpeyrosibHike ABC: BH — 6uccekrpuca LABC,BH L AC,AB =14
(cM. puc. 65). Haitnute BC.

OTtBeT:

10. K okpyxHocTH C ueHTpoM B Touke O MNpoBeleHbl KacaTenbHasi AB
(B — Ttouka KacaHus1) u cekywaa AQO (cm. puc. 66). Haiinure ZOAB, ecaun
£ZAOB = 72°. OTBeT yKaxKuTe B rpaycax.

OrBer:
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B
14
.
A 77 C
Puc. 65
4 B
Puc. 66

11. Hafigure n/ioulaas MHOTOYTOIbHHKA, H306paXKEHHOTO HA pHUCYHKe 67. Bee
YI/1bl HA PHCYHKE MpsiMble.

Puc. 67

Orser;

— — i — > 3 —
12, U3BectHo,uto ¢ =a + b, d=a - b,d L ¢,
| € |= 7. Harimute nanny Bektopa ¢ — d.

Orser:
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13. YkaxkuTe HoMepa BEPHBIX yTBEPKEHHH.

1) Paguyc n1060ii OKpYKHOCTH MeHblLE Ji1060i €€ XOpABL.

2) CyMMa KaTeToB NpSIMOYTOJIbHOTO TPEYroJIbHHKA GOJIbLIE ero rHIOTeHY3bl.
3) Uepes si06bie NATb TOYEK, He JIEXKALMX HA OQHOH NPSIMOH, MOXKHO NPOBECTH

OKPYHOCTb.
Orser:
| Mopayab «<Peanbhas mateMaTHKa» |
14. B Ta6suue npuBesieHbl LieHbl Ha NPOAYKThI B IBYX COCEAHHX MarasuHax.
«Y1po» «JleHb H HOYb»
Cok 6./104HbIH, 1 51 53 py6. 51 py6.
Xneb 17 py6. 18 py6.
MopoxeHoe 21 py6. 20 py6.
[TpsiHukH, 1 kr 61 py6. 64 py6.

[TeTe Hapo KynuTb 2 JIMTPaA COKA ¥ 1 Kr NMPSIHUKOB B OJHOM H3 3THX Ma-
ra3uHOB, He 3ax0As B Apyroi. Kakyio MHHHMa/bHYIO cyMMy (B py6Jisix) OH
3anJaTHT?

OrtBeT:

15. Ha rpaduke (cM. puc. 68) nokasaH npoiiecc pa3orpeBa JABHraTesl JIerko-
Boro aBToMo6ussi. Ha ocu abcuuce oTknaabiBaeTcst BpeMsi B MHHYTaXx, Mpo-
LIe/ilee OT 3aNyCKa ABHraTells, HA OCH OpAMHAT — TeMIlepaTypa JBHraTeJis B
rpagycax Llenbcus. Onpenennte mo rpadHKy, CKOJIbKO MHHYT ABHraTeJ/b Ha-
rpeBaJicst oT Temrnepatypbl 30°C a0 Temnepatypsl 80°C.

T
80
70 v

60 V4

50 %

40 J

30
20 V4
104
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 puy
Puc. 68
1) 5 2) 7 3) 10 4) 11

/"
1 I~
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16. Buaer B Teatp cTout 800 py6aieii (Mecta B napTepe ) u 600 pybJieii (MecTa B
amc¢HTeaTpe), LIKOJbHHKAM npenocTasasietcs ckuaka 20%. Ckoabko py6aeit
COCTABHT CTOHMOCTbL GH/IETOB IS TPYMNIbl H3 & LUKOJbHHAKOB, €CJIH 4 H3 HUX
npHOOPETYT OUJIETHI HA MeCTa B NapTepe, a OCTajbHble HA MecTa B amduTear-
pe?

OTBeT:

17. Ec/iu ¢p1bMOCKON MOCTAaBUTb Ha PACCTOSIHHH 2 M OT 3KpaHa, To BbiCOTa
H306pakeHHs Ha sKpaHe 6yaeT paBHa 1,2 M. Ha KakoM paccTosiHuu OT 3KpaHa
HaJl0 MOCTaBHTb (PHJIbMOCKOII, YTOOB! BbICOTA H306paXkeH!s paBHsJach 1,5 M,
€CJIH HacTPOHKH UIBMOCKOMNA OCTaBHUTb 6e3 H3MeHeHHH (cM. puc. 69)? Orser
YKaXKuTe B MeTpax.

Puc. 69

OTBerT:

18. ®upma «Buiinésniit Kopabauk» HMeeT B roposie Z TOProByio CeTb, COCTO-
SILLYI0 U3 4 MarasMHoB. B Ka)kaplii U3 HUX yTpoM 3aBe3sin no 200 NHPOXKKOB.
ITpoueHTHbIE COOTHOLLIEHHS MTHPOXKKOB B KAXK110M MarasuHe npejiCcTaBJieHbl Ha
avarpammax (cm. puc. 70).

Kakoe H3 caiefylolix yTBep>KieHHi BEPHO?

1) TTupoxXKOB c BHLIHeH B cyMMe 6bl10 3aBe3eHO He 6oJiee 200.
2) TlupoxkoB ¢ Kyparoi B cymMe 6blJ10 3aBe3eHo GoJiee 300.
3) IMupoxkoB ¢ KAy6HKHKOI B cyMMe 6bls10 3aBe3eHo 6osiee 150.

4) TTupoxKoB ¢ MaJIMHOH 6bl10 3aBe3eHO 60Jiblle, YeM MHPOKKOB BCEX
JPYTHX COPTOB, BMECTEC B3ATHIX.

19. B swwuke crona siexano 40 mapkepos, U3 Hux 16 — cunue, 10 — kpac-
Hbl€, a OCTa/IbHble — 3es1éHble. KakoBa BepOSITHOCTb TOTO, YTO HAayraj B3sIThbiH
MapKep OKa*KeTcsl 3eJ1EHbIM?

OrTBeT:
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@ MHPOXXKH C BUIIHEH

[1 nupoxxu c wryGmxKoi

NHPOXKH C MAJIHHOM

[[] mapoxxm ¢ Kypanoﬁ “

marazug Ne3 marasuH Ne4
Puc. 70

20. KonnuecTBo TenNI0Thl @ (B XKOYJIsiX ), BbIAEISAEMOE MPOBOJXHHKOM C TOKOM,
MOXHO BbIYMCJIMTL 110 popMyse Q = I2Rt , rne I — cuna Toka (B amnepax),
R — comnporHBsieHHe (B oMax), t — BpeMs (B cekyHaax). Omnpenesure cuay
TOKa (B amnepax), eciid 3a t = 5 ¢ NPOBOJHHK C cornpoTHrJeHHeM 20 OM BbI-
nenun 144 JTx.

Ortger:

Yacrb 2
3apaHus 3TOH YaCTH BbINOJHANTE C 3aMHCBIO PELIEHHS

[ Monyab «Anre6pa» Bl
5241 _2—y_,

21. Pewute cucTeMy ypaBHeHHi 8 3 ’
T+ Ty = —25.

22. Hukounato Hazo 66110 1o6paThes W3 10Ma Ha fauy. [TosioBHHY NyTH OH npe-
of0JieJ1 Ha aBTOGYCE, IBUraBLIEMCS C MOCTOSTHHOM CKOPOCTLIO, @ OCTaBLIYIOCH
yacTb — TIEILKOM CO CKOPOCTBIO B 5 pa3 MeHbLue. [Ipu 3TOM Bcero 6ul1o no-
TpaueHo 3 yaca. Kakoe Bpems notpe6oBaJsioch 661 Hukodalo Ha npoxoxaeHue
BCEro MapuipyTta, ecad 6bl OH He Bbilliesl H3 aBToOyca Ha cepeduHe MyTH, a
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npoexaJ [0 KOHuUa ¢ Toi xke ckopoctbio? (Tpona, no koropoit Hukonaii wén,
MPOXOIHT BAOJIb LHOCCE, 10 KOTOPOMY ABHXKETCS aBT06yC.)
3
23. IMocrpoiite rpaduk GyHKIWHH y = { ectn z > 1, H onpeenu-
22+ 2z, ecan z < 1
Te, NPH KaKUX 3HauYeHHsX k npamas y = k OyaeT nepecekaTb NMOCTPOEHHbIH
rpaduk B TpEX TOUKaX.

| Moayab «Feomerpus» |

24, sBectHo, uto ABC D — Ttpaneuus niyotuaabio 2,8. Touku K, M, N, P —
cepennsbl ctopod AB, BC, CD u AD cootBercTBeHHO. Haliaure naowab
KMNP.

25. Jlokaxute, 4TO NepHMETpP TpPEeyroibHHKa MeHblle JIHHbI OMHCAHHOH
OKPY?KHOCTH.

26. B paBHOGepeHHO! TpanelLMu OHO OCHOBaHWe GoJiblile APYroro Ha 6, a
6OKOBble CTOPOHBI CJy>KaT AHaMeTPaMH KacCaloLUXCsl OKPYXKHOCTeH, KaxKas
M3 KOTOPbIX HMeeT JyIuHy 57, Haliute nuowane Tpanewuy.

Bapuant Ne 9

YacTs 1

| Moayab «Aare6pa» }

1. Haiioure 3HaueHue BhIpaXkeHHs L9546 92
43 16

Orger:
2. Ha koopauHaTHO#H npsiMoi oTMeueHbt yucsa b 1 a (cm. puc. 71).

—>

-1 b 0 a 1
Puc. 71

Kakoe U3 ciienyoiux yTeepxkJeH|ui HeBepHO?
1)a—-5b6>0 2)a-b<0 3)(1—-a)-b<0 4)1—-a-b<0
3. Kakoe u3 uuces HauGodibiliee?
. . 102 . 102 . 103
1) 5210 2) 5-10 3) 5-10 4) 5-10

2.107! 2.102 2-10

T
z+2

4. Haliaute KOpHH ypaBHeHus1 — =z+2

OrBerT:
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5. YcTaHOBHTE COOTBETCTBHE MeXKIy rpadrkaMu (pyHKUHH (CM. pHC. 72) H dop-
MYJ1aMH, KOTOpbI€ HX 33/1aI0T.

A) [ ¥ B) (Y4 B) 7
- Lot
0 X
0l /11 4 1
ol T .&
Puc. 72

Hy=leg|-1 2)y=—lz|+1 3)y=—|z|-1 4)y=|z—1]
A b B

OrTser:

6. lana apudmernueckas nporpeccuss —6, —3, 0, 3, ... . Hatinure cymmy eé
NePBbLIX ZECATH YJIEHOB.

OrTBeT:

7. Ynpoctute BhipaxeHue (4 + ¢)% + (2 — ¢) - (2 + ¢), HailanTe ero 3HayeHHe
npu ¢ = —0,5. B oTBer 3anuiunTe nosyyeHHOE YHCIIO.

OrTser:

=3z +15 =20,

2z -3 =2 2.

Ha kakoii H3 KOOPJHHATHLIX NPSAMBIX H306PaXKEHO MHOXXECTBO pPelleHHi CH-
CTeMb!?

| R R B ) et sl »

8. Pelunre cicreMy HepaBeHCTB {

2,5 5 25 5
3 4) —eblsb s syt ry
) s 5 ) =% 5
[ Monyas «TeomeTpus» B

9. B paBHoGenperHoM Tpeyroabhike ABC ¢ ocHoBaHHeM AC npoBeneHa GUC-
cektpuca AD. Yemy paBen yron ABC, ecau £ZBAD = 25°? OtBer jalite B
rpajycax.

Ortser:
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10. 13 Toukn A 0Kpy>KHOCTH NPOBeJEHbI IBE XOP/Ibl, IEPECEKAOILHE OKPY K-
HocTb B To4Kax B u C (cM. puc. 73). Uemy pasen ZOBC, ecin ZBAC = 34°?
OrTsert BbIpasuTe B rpaaycax.

OrTser:

11. Hafizure nnowans napannenorpamma ABC D, u306pa)<€HHOrO Ha PUCYH-
Ke 74.

B C

150

Puc. 74

Orsert:

12. Hafigure niowazp 3alLiTPUXOBAHHOH (UTYyphl, H306paXKEHHON HA PHCYH-
ke 75. OTBeT OKpYIJIMTE 10 AECHATHIX.

LY
\,

N\

NN

1
N

Puc. 75

Orser:
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13. YkaxuTe B 0TBeTEe HOMEpPa BePHbIX YTBEPXKACHHH.

1) lnaronanu napaesorpaMma repecekaloTcs Moj NpsAMbIM YIJIOM H B
TOUKe IepeceyeHus JeNsTCs NOnoJaM.

2) Ecan B 4eTbipéxyroJibHHKe MPOTHBOTOJIOXKHbBIE CTOPOHDBI ONAPHO PaB-
Hbl, TO YeTbIPEXYTOMIbHHK — apaJieiorpamM.

3) MenunaHna, npoBeiéHHas U3 BepLUHMHbI NPAMOrO Yr/a, paBHa NOJIOBHHE
FHIIOTEHY3bI.

Orser:

| Monyab «PeanbHas MaTeMaTHKa» |

14. B Ta6auLe npeacTaBAeHO pacHCaHHe LIKOJbHbIX 3BOHKOB.

Bpems (8.30—9.15{9.25—10.10(10.30 -11.15({11.30 — 12.15
¥Ypok nepBbIH BTOPOH TPeTHH 4eTBEPTHIH

Bbixoas H3 wKoJibl, MHILA CJibiLLAaJ 3BOHOK, 03HAYAIOLLMH Hauyao TpeTbe-
ro ypoka. Korna Muiia npuaér foMoH, ecaiH Ha Jopory IO AOMa OH TPAaTHT
15 MHHYT?

1) 10.25 2) 9.40 3) 10.45 4) 10.15
15. Ha pucyHke 76 H306pa)keHO H3MEHeHHEe CKOPOCTH BeJIOCHNENHCTA C Teue-
HHeM BpeMeHH. [To ropusoHTanH yKa3zaHo BpeMsl B MHHYTaX, [0 BepTHKANH —
cKopocTh B M/c. Onpesenure no rpaduKy ero ckopocTh (B M/c) B MOMEHT Bpe-
MeHH t = 14 MHH. '

V:'%L‘
10

»-

O~ 4 8 12 16 20 "% muu
Puc. 76

OTtBeT:

16. B Mara3uHe ofex bl npoBouTCs aKLuA: « CKHAKA Ha BTOPYIO Belllb B yeKe
(c Menble#t ueHoi) — 40%>». Kata BeiGpana 106ky 3a 800 py6. H Maiiky 3a
750 py6. CkoJsibKo py6.Jieii OHa 3amn/iaTHsa 3a CBOIO MOKYIKY?

OrseT:




100 Inasa l. YueGHo-TperHpoBoyHbie TeCThl

17. Beicota MHOrokBapTHpHoro gfoma — 12 M. Haiiaure Boicoty aepesa, pac-
TYLUEro B TPEX METPAX OT Hero, eCcJii TEHH OT IOMa U OT JepeBa J0CTaloT POBHO
10 KycTa (CcM. pHc. 77). PaccrosiHue mexay KycToM H aepeBoM — 200 cm.

BB BB BB B B
BB BB BB B B8
SSNSSISSESSss

12m
3m 200 cMm
Puc. 77
Orgert:

18. B nome netckoro TBopyecTBa paGoTalOT HECKOJIBKO KPYXKKOB. KosiHyecTBo
A€TeH, MOCELLAIOLIMX 3TH KPY>KKH, OTPaXKeHO B [HarpaMme (cM. puc. 78).

:I — BasnbHBIE TaHIBI

E — [llaxMaTHBIH KpPyXOK
— CriopTHBHBIE TaHIIBI
[T — Uupkosas crymus

Z — XynoxecTBEHHas CTYIHA

Puc. 78

Kakoe u3 ciienyouyix yrBepxKIaeHHi BepHO, €CJIH BCEro KPYXKKH Nocella-
o1 200 nerer?

1) Tanuamu 3aHUMalOTCst MeHblle 80 YesIoBeK.

2) lllaxmaTHBIA KPY»KOK NMOCELLAOT NpUMepHO 40 feTel.

3) LIupKoBYI10 CTYAHIO NOCELIAIOT MEHbLLIE YEJIOBEK, YEM XY10XKECTBEHHYIO
CTYAHIO.

4) baabHbIMH TaHLIAMH 3aHHMalOTCS Godblie 60 YesoBeK.

Orser:
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19. Mawa peluuJia KyniuTb OTKPLITKY 3a 35 py6. B Kotuesibke y Heé 8 Kymiop:
TpH nocToHHcTBOM 100 py6., Tpu — 1o 50 py6., octanbHbie — mo 10 py6. Ka-
KOBa BEPOAITHOCTb TOTO, YTO, B3SIB He VIS KYIIOPY H3 KOILIEJIbKa, OHa CMOXeET
COBEpILUTb 38 yMaHHYIO MIOKYNKY?

Orger:

20. Ko>¢dpduument nonesnoro peiictaus (KI1M) Tennosoro aguratens, pa6o-

TaloLIero no UMKy KapHo, MOXHO BHIUHCJIMTB MO dopmysie 17 = ILZ—T—TZ,
1

rae Ti — temnepatypa HarpeBaressi (B K), T — TeMneparypa XoJI0AH/IbHHKA
(B K). Uemy paBHa Temneparypa xonoauibHHKa (B K), ecan KI1J] neurarens
0,3, a Temnepatypa HarpeBatess 490 K?

OTBer:

YacTs 2

3anaHus 3TOA HaCTH BbIMOJIHANTE € 3aNUCbIO PEelIeHHs

| Monyab «AnreGpa» ]
z+2 _y+6_ o

21. PelunTe cucteMy ypaBHeHH 3 2 ’
5z — 9y = —1.

22. M3 nyHkTa A B NMyHKT B OJHOBPEMEHHO BbleXaJlH JBa aBTOMOGHJIHUCTA.
ITepBbiit exal co CKOpOCTbIO Ha 20 KM/u Godibllie, 4eM BTOPOH, HO B CepefiHHe
nytu cienan 30-MHHYTHYIO ocTaHOBKY. KakoBa 6bl1a CKOpPOCTb 2-r0 aBTOMO-
6unucTa, ecau, npoexas 200 KM, B MyHKT B 0HH npuexasii 0AHOBPEMEHHO?
3
23. IMocTpoiiTte rpaduK GyHKIMH Yy = { T’ ecmn z > 1, H OTIpefeHt-
22+ 2z, ecn z < 1
Te, NPH KAaKUX 3HaueHusiX k npsiMas y = k Gyler mepecekartb MOCTPOEHHbIH
rpaguk B TPEX TOUKax.

| Monayab «[eomeTpusa» |

24. Tepumetp napannenorpamMma paeex 36 cm. Haiiaure rpanycHyio mepy Ty-
110ro yrJia 3Toro napaJ/uiesiorpaMMa, eCJii €ro BbiCOThl paBHbI 3 H 6 CM.

25. Ilponomxenue xopapl AB 3a TOuKy A mepecekaeT KacaTeslbHYIO K 3TOM
OKpYXXHOCTH B Touke D). E — Touka KacaHus. [lokaxuTe, 4TO BEPHO paBeH-
creo DE? = DB - AD.

26. Haitnute paguyc OKpy»KHOCTH, ONIHCAHHON OKOJIO paBHOGEAPEHHOH Tparie-
UMM, eCJid e€ ocHOBaHHS paBHbl 10 cM U 14 ¢M, a BeicoTa — 12 ¢Mm.
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Bapuaut Ne 10

Yacrtb 1
| Moayab «Aare6pa»
5 1 a4 2 g5
1. Hafiaute 3HaueHue BblpaXKeHus 9.5 3 81 3°.

OTseT:

2. Ha koopauHaTHO npsiMoii OTMeueHb! uKcsia a U b (cM. puc. 79). Kakoe H3
CJIENyIOLUHX YTBEPXKACHHA HEBEPHO?

“1b 0 T a

Puc. 79

1)a+b>0 2)b—1<0 3) (a-2)-b>0 4) ab< 0
3. Kakoe H3 uncen HanMeHbliiee?
8-10 8-10 810! 810!
1 2 3 4
)2-102 )2-10—2 )2.10—2 )
6x
-4

=z +4.

4, Halante kopHH ypaBHeHHs p

OTsert:

5. YcTaHoBHTe COOTBETCTBHE MeX 1y rpadHkamu dyHKuM (cM. prc. 80) v pop-
MyJIaMH, KOTOPble X 3a/al0T.

INIRER ¥ B) %% B[ [\ &Y I
\ /
7 \[ 1/
X \4
a/1 . X 1
ol 11 0
Puc. 80
Yy=22-2z 2)y=2z22—-1 3)y=(zx+1)?2 4)y=(z—1)
Orser: A b B
6. [lana apudmeruueckas nporpeccus 3; 5; 7; ... . Haliaure eé BocbMOH uJieH.

OTBerT:
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7. ¥Ynpocture Boipaxetue (b — 2)% — b - (3 — b)?, naiinute ero 3HaueHHe NPH

b= L. B oter sanuumure MoJly4eHHOE YHCJIO.

3
OrBeT: .
8. PelinTe cHcTeMy HepaBeHCTB { —2z +10<0,
r—5<1.

Ha kako# H3 KOOpIHHATHBIX MPSIMbIX H300paXKeHO MHOXECTBO PELUeHHH CH-
CTeMbl?

1) 2) 2z wiscy
5 3 5 6

3) —— sty Q) — ot L Loy lly
) 5 6 ) 5 6
| Monyab «[eomeTpus» 1

9. B paBHoGenpeHHOM TpeyrosbHike ABC K ocHoBaHHI0 AC NpoBeIeHa Bbl-
cora BD. Yemy pasen yron BAC, eciu ZDBC = 20°? Otser aaiite B
rpamgycax.

OrBer:
10. F13 ToukH A OKpY>KHOCTH NpOBEAEHBI IBE XOP/Ibl, TEPECEKAIOIIIHE OKPY K-
HocTb B Toukax B u C (cM. puc. 81). Uemy paBha miuHa xopasl CB, ecan
ZBAC = 45°, a painyc OKPYXHOCTH 1 = 44/2?

=
Y

Puc. 81

OTBerT:

11. Haiiaute nepumerp napannenorpamma ABC D, u306pa)k€HHOrO Ha pH-
cyHKe 82.

B 8 C

Orser:
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12. Hafaute noowap 3alUTPUXOBaHHO (PUrypbl, H306paxKEHHOH Ha PUCYH-
ke 83. OTBeT OKpyIJIHTE 10 NECHTHIX.

1 !

g ]
i
)

Puc. 83

OTBeT:

13. YkaxuTe B 0TBeTe HOMEPA BEPHbIX YTBEPXKAEHHIA.

1) Ecin B ueTbipéxyro/ibHHKe AHaroHau nepecekarTcs B TOUKOH nepece-
YEHHS AeJIATCA M0M0JaM, TO ITOT YEThIPEXYTONbHHK — MapaJuleiorpamMm.

2) [NMnowanb NpsAMOYroJibHOrO TPEYroJibHUKa paBHA TMPOU3IBEAEHHIO ABYX
€ro KaTeToB.

3) lnaroHanu pom6a nepecekarTcs MO NPAMbIM YIJIOM.

OTBerT:

| Moayab «<PeanbHas maTemaTHka»

14. B rabsvue npeacraBneHo pacnucaHHe WKONbHBIX 3BOHKOB.

Bpems {8.30—9.15]9.25—-10.10{10.30 — 11.15]11.30 — 12.15
Ypok nepBbli BTOPOH TPETHH ueTBEPThIH

Ha nopory ot noma no wkoasl Maiwa tpatut 9 munyT. Koraa et Hy>KHO
BBIHTH H3 [I0Ma, YTOGBI IPHIATH B LIKOJY 32 5 MUHYT [0 Hauasa BTOPOro ypoka?

1) 9.34 2) 9.11 3) 8.21 4) 9.01
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15. Ha rpacguke (cM. puc. 84) nokasaHbl 3aBHCHMOCTH CKOPOCTel IBYX BeJio-
CHNEZUCTOB OT BpemenH. OnpeiesinTe, HACKOMBKO (B M/C) B MOMEHT BPeMeHH
= 10 MHH CKOPOCTb BTOPOT0 BeJIOCHIEAHCTA GOoJIblie CKOPOCTH NMEPBOro.

1y
11
10
. 1
/ 7
5 / e
/ Y
/A
%
L

O 4 8 12 16 20 & MmuH
Puc. 84

OTseT:

16. Buner B uupk crout 800 py6. Idetu or 3-x g0 12-TH JeT onsiayHBa-
10T 60% cToHMocTH GUNeTa, a feTH MJajLie TPEX JeT NPOXOAAT GecnaTHO.
CxkoJsibKO 32 6UJIeThl 3aMJIaTHT CeMbsi, COCTOSIILAS H3 ABYX B3POCJIbIX H TPOHX
JleTeH BO3pacTom 2, 4 u 8 ziet?

OrTBeT;

17. Henosek pocToM 1,8 M CTOUT Ha PacCTOAHHH 2 M OT ¢OHapHOro cTosba,
otOpachiBast TeHb LJIHHOH 1 M. UeMy GyneT paBHA LJIHHA €ro TEHH, €CJIH OH
OTOHAET OT cTos16a ell€ Ha 2 M (cM. puc. 85)?

A 3
.
77
’
/
’

.,
¢’

7
7

£,
%
N
L2

oo
ne
poget]
/
/

-
=
G

< > » D L|
2M 1M XM
2M
Puc. 85

OTser:
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18. KosnuecTBo cTpaHHLL KHHTH, TPOYMTAHHBIX CTYIEHTOM 3@ YeThbipe AHS MO/~
TOTOBKH K 3K3aMeHy, [IPeJICTaBJIeHO B BH/I€ KPYTOBOH 1HarpamMmsl (CM. puc. 86).

[———] — nepssiii nens
[ ] — sropoit nens
ID:D:D — TPETHH JCHb
E] — 4eTBEPTHIH JCHB

Puc. 86

Kaxkoe yTBep:KieHHe BepHO, ecJ/ii Bcero oH npounTal 240 cTpanuu?
1) 3a nepBbiii eHb OH NpouHTas GoJibille CTPAHMULL, YEM 33 YETBEPThI.
2) 3a TpeTHH fieHb OH npounTas Gosiblie 50 cTpaHHILL.

3) 3a ueTBEpTHIH 1€Hb CTYAEHT NpounTas 60Jsee 90 CTpaHHULL

4) 3a BTOPOH leHb OH NPOUYHTAJ MeHbllle CTPAHHLL, YeM 3a TPETHH.

OTgeT:

19. [IBa urpasbHbiX Ky6HKa 6pocaioT OLHOBPEMEHHO H B CyMMe MoJlydaloT
4 ouka. KakoBa BeposiTHOCTb, 4TO Ha KaX10M KyOHKe BbINaJo 110 1Ba OuYKa?
OTBeT OKpyIJHTE 10 COTbIX.

OTBeT:

20. Koadduunent nosesnoro aeiictus (KII) rensiosoro asuratens, pa60—
Tawuero no UMKy KapHo, MOXKHO BBIYHCJIHTB 10 hopMmyJie
_h-T
n= T
rae T3 — temnepaTypa HarpeBates (B K), T, — Temneparypa Xol04uJbHH-
ka (B K). Uemy paBHa Temneparypa Harpesatens (B K), ecau KI1 apuratens
n = 0,3, a TeMmnepaTypa xoJ011/1bHHKa 280 K?

Orser:
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Yactb 2 _

3ana|-|m| 3TOMH YaCTH BbIMOJHANTE C 3aNMHCbIO PelUEeHHUSA

| Moay.b «Aare6pa»
z+10  y=2 _,
21. Pewunte cucTeMy ypaBHEHHI 4 3 ’
3z —y = 25.

22. V3 nyHkTta A B iyHKT B ¢ pasuuuei B 15 MHHYT BblexaJsii JBa aBTOMOGH-
aucTa. BTopoit exas co ckopocThio Ha 30 KM/4 Gosiblile MepBOro H B MyHKT B
npHexaJs Ha noJsuaca panblie. Haiinure cKopocTb nepBoro aBTOMOGHJIHCTA,
€CJIM paccTosiHie Mexay ropofamt 100 km.
-3 e T 21
23. I[octpoiite rpaduk GYHKUHH y = z’ = > H onpese-
—z2 -2z, ecan < 1
JINTE, MPH KAKHX 3Ha4YeHHsX Kk npsiMan y = k GyleT nepecekarb MOCTPOEHHBIH
rpadHK B TPEX TOUKaX.

I Moayab «leomeTpus» |

24, T1lnowanp napaanenorpamma ABCD co ctopoHamu 5, 4 paBHa 16. Haii-
AHTe 1)¥HY ero GoJblued aHaroHaad. OTBeT OKpYIJIUTe [0 LIeJIOro YHCJa.

25. M3 Toukn A, nexallieli BHe OKpPY»KHOCTH, Bixoaat syud AB u AC, nepe-
CeKaloLLHe 3Ty OKPYKHOCTb. Jlokakute, uto yroa BAC uaMepsiercs noJypas-
HOCTbIO YT OKPY>KHOCTH, 3aKJIOUEHHBIX BHYTPH 3TOrO yrJja.

26. Paguyc onucanHoi okosio TpeyrosibHika ABC OKPYKHOCTH paBeH 2, a
Guccekrpuca BD nenut ctopoHy AC Ha otpe3kH AD = 3 u DC = 1. Haiinu-
Te IJIiHy cTopoHbl BC.

Bapuant Ne 11

Yactb 1

[ Monayab «Aare6pa» |

1. HaliauTte 3HaueHne BbipaXKeHHs (§ 4 + 0,06) - 10.

45
1) 1,2 2) 12 3) 6,6 4) 66
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2. Ha koopa1HaTHOl npsiMoii oTMeueHb! udcsa a 1 b (cM. puc. 87).

a b
® >

L L
1 | hd 1
0 1

Puc. 87

PacnonoxuTe B nopsiake Bo3pactanus uncna 2a — b, a — b, b — a.

)b—a;2a—b;a—b 2)2a—b;b—a;a—b
3)a—b;b—a; 2a—b 4)a—b;2a—b;b—a

3. CyMMa KaKoro 13 yKa3aHHbIX YHCEJ C YUHCJIOM V5 apasietcst paLMOHaNbHBIM
YUCJIIOM?

DVE+1 2) (VB-1)" 3) (1-vB)(1+VE) 4)

4. Pewnre ypaBHenue 222 + 5z — 3 = 0.
Otger:

(1-V5)*

DO —

5. YcTaHoBHTe COOTBETCTBHE MeX ]y rpadHKaMH ¢yHKLHI (cM. puc. 88) u op-
MyJlaMH, KOTOPbIE HX 3aJaI0T.

A) B) B)
YA YA Ay
\ / /
1 1 \[l 1/
o]
ol 1 oL nl | > 1
Puc. 88

Dy=(@—-1)° 2)y=(z+1)? 3y=2’-1 4)y=2"+1
Al B | B

OTserT:

6. Haiinure pasHocTb apudmMeTHUeCKOH NporpeccHu, ec/id eé BTOpPoil U AeBs-
ThIH 4/leHbl pasHbl 0,4 H 3,9 COOTBETCTBEHHO.

OrTser:
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7. Ynpoctute BoipaxenHe (a — 1)(a — 2) — a(a — 3), HaliauTe ero 3HaueHHe

npu a = 0,17. B oTBeTe 3anuiLKTe Nosy4eHHOE YHCJIO.
Orser:

8. Pewme ciictemy Hepasencrs 4 o2 T ° S 17T
dr—1> 2.

Ha KakoM 13 pHCYHKOB H306paXKeHO MHOXKECTBO €€ pelleHHH?

|\ J77777/7 SRR/ / 1/ 7/ 77777 % N 7/7777/7/77 A
) 0,75 4 x 2 0,75 4 *
s 4 W omg

3) .7 e ) 0,75 4 x

0,75 4

| Monyab «TeomeTpus» ]

9. B pom6e ABCD yron ADC paset 150° (cM. puc. 89). Haiinute Bennunny
yraa BAC. Otser fafite B rpajycax.

C

/

D
Puc. 89

OrBer: _
10. B paBHOOenpeHHBIN TpeyroJbHHK ¢ OCHOBaHHeM BC BnHcaHa OKpYX-
HocTb. H, K, L — TOYKH KacaHus OKpYKHOCTH co ctopoHamu BC, AC u AB
cootBeTcTBeHHO (cM. puc. 90). Haiinure nepumetp tpeyronbiuka ABC, ecsiu

HC =4, AK =T.
A

OrTger;
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11. Hafinure cunyc yrna CDH (cm. puc. 91).
B 2 C

-

Puc. 91

OrBer:

12. Hafinure niowanp TpeyrosibHUKa, U306paXkEHHOro Ha pucyHke 92, ecau
CTOpPOHA KBAJPaTHOM KJeTKH paBHa 1.

f | T T

N

[N

OTaeT:

13. YKaxute HoMepa Be PHbIX yTBEPXK/IEHHH.

1) Ecau B paBHOGenpeHHOM TpeyrosibHKKe Oa1H U3 YIJIOB paBeH 60°, To Takof

TPEYroJIbHHK — MPaBHJ/bLHBIH.

2) B tpaneunio ¢ ocHoBaHHSIMH 6 W 3 U GOKOBBIMH CTOPOHAMH 4 U 4 MOXHO

BITHCATb OKPYXXHOCTb.

3) B nto6om TpeyrosnbHUKe NpOTHB GOJbLIETO yria JeXHT 60Jbllasi CTOPOHa.
OrtBer:

| Moayan «Peanbhas maTematuka» |

14. Pa6ouune nuauaun 6pésHa. Onu crenanu 8 pacnuioB H Nosyunau 13 uyp-
6aukoB. CKo/bKO 6péBeH GblJI0 H3HAUYANBLHO?

OrgerT:
15. Ha rpacuke nokasaHa 3aBUCHMOCTb MPOMAEHHOrO aBTOMOOHJIEM paccTo-
IHUAL OT BpeMeHH (cM. puc. 93). Ha ocu abcuuce oTknaabiBaeTcsi BpeMsi B
MHHYyTaX, Ha OCH OPIMHAT — paccTosiHUe B KUJoMeTpax. Uepes cKOIbKO MHHYT
rocJe HavyaJa JBHXKeHHs aBTOMOOH/Ib [IPe0/0/1eeT pacCTosiHHE, paBHOe 70 KM?

Orser:
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AFSrKM

80 —
70
60

50 A

30 74

20 /

t, MuH
—p

0 10 20 30 40 50 60 70
Puc. 93

16. Ha cy660THHKe CHauasa noaMend 7 M2, MoToM erué 3 ocTaBlLUIeHCs MJI0-
4

aau TpeGyeMoro ydyacTka, nocJe cuenaju nepepeis. Ha nepepbiBe yueHukH

MOJACYHTAJIH, UTO HM OCTANOCh MOJMECTH ellIE % BCEro yyacCTka. Kakosa mio-

LIa/b Y4aCTKa, KOTOPhIil Heo6xoaumo noamectn? OTeeT faiite B M2,

Ortser:

17. Po6ort caenan 60 waros no npsiMoii, 3atem rnosepHyJics Ha 90° MmpoTHB
yacoBOH CTpeJIKHU H cienad ewé 25 mwaros. Ha Kakoe paccrosinne po6ot yaa-
JIHJICS OT NepBOHauaJbHOro noJoxceHus? OTBeT AafiTe B LIarax.

OTBeT:

18. B cTos10BO# NMOACYHTANIH KOJIHYECTBO BHITIEKAEMbIX THPOXKKOB B HEJEJIO.
Pe3synbrathi npejcTaB/ieHbl Ha Kpyropoii auarpamMme (cM. puc. 94).

Jlonisl KaKuX MHPOXKKOB COCTaBJIsieT 6oJee 25% OT O6LIEro YHCJaa BbileKa-
€MbIX [THPOKKOB?

1) c TBoporom 2) c msicom 3) ¢ KapTolLKO# 4) ¢ OBHAIOM

19. 3a cyTku OT ocTaHOBKH Bacu 10 0CTaHOBKH ero Apyra npoxoaur 11 aBto-
6ycoB, 6 MapLIPYTHBIX TaKCH U 3 TpoJieHbyca (BCe OHH TIPOXOIAT Yepe3 OH-
HaKOBble IPOMEXYTKH BpeMeHH ). B npon3BoJibHbI MOMeHT cyTok Bace 3BoHuT
JIPYr U NIpHIJallaeT B FOCTH, MocJe yero Bacs He3aMeIHTeIbHO BBIXOAMT Ha
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B mHpOXKM ¢ KapTOIKO#

ITHPOXXKH C MACOM

L L~

MHPOXKKH C KAILyCTOH

TTHPOXXKH C TBOPOIOM

B O N [

MTHPOXKH C IOBHIUIOM
Puc. 94

CBOIO OCTAHOBKY H CaJHUTCH Ha ﬂepBblﬁ NOAOLIEeAIIHH TpaHCMOPT. KakoBa Be-
POATHOCTDb TOI'O, UTO Bacs noener k ApYyry Ha MaplUIpyTHOM TaKcH?

OrTserT:

20. BoicoTy h, Ha KOTOpO#l OKaXeTcsl TeJ10 NpH CBOGOHOM MaJeHHH C BbICOTHI
ho, MOXHO NIPHOJTHKEHHO BHIYMCJHTD 110 opmyne h = hg —vot — 5t2, rae v —
Haua/bHasi CKOPOCTb (B M/c), ¢ — Bpems nanens. C KaKoi BbICOTbI HYXKHO
OTIYCTHTb TeJI0 (Vg = 0), 4T0ObI OHO MpH3eMaHaoCh Uepe3 3 c? OTBeT aiTe B
MeTpax.

Orser:

Yactb 2

3anaHus 3TOMH YaCTH BLIMOJHANTE C 3AMKCLIO PELUEHHSA

| Mogayab «Aare6pa» ]

21. PewnTe HepaBeHCTBO z° <zAll

11 6
22, MasbuHK [OJHSJICA 110 ONYCKAILIEMYCSl 3CKaJaTopy H Cpa3y e cry-
CTHJICS MO TIOAHHMAIOLLEMYCSI ICKaJIaTOPy TOH Ke JUIMHbBI, 3aTPaTHB HA 3TH
NeHcTBHst 2,5 MuHYThl. JlnuHa sckanatopa paBHa 150 ctyneHbkaM. KakoBa
CKOPOCTb MaJibUHKa (B CTYNEeHbKAX B CEKyHy), ec/ii cOBCTBEHHAst CKOPOCTh

3CKaJaTopa paBHa 1 CTymeHbKe B CEeKyHUy?
2 _
23. lNocTpoiite rpadHk pyHKUHH Yy = < Iz izl-r_ 3] . OnpenennTe, NpH Kak1x

3HaueHHsAX napameTpa k npsmas y = kx HMeeT C 3TUM rpaHKoM POBHO OLHY
OOLLYIO TOUKY.
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| Monyab «TeomeTpus» |

24. buccekTpHca yrnia npH BepilKHe paBHOOEAPEHHOTO TPEYTOJIbHHKA B 2 pa-
3a MeHbllle OCHOBaHHs 3TOro TpeyrosibHHKa. Hafiaure BbicOTY, ONYyLLEHHYIO Ha
GOKOBYIO CTOPOHY, €CJIH /IHHAa 6OKOBOH CTOPOHbI paBHa J.

25. JlokaxuTe, 4TO AMaMeTp BMHCAHHOH B PaBHOOEAPEHHbIH TPEYroJbHHK
OKPY>XHOCTH HE MOXKeT ObiTb paBeH OCHOBAHHIO TPEYIOJIbHHKA.

26. B npamoyroabHo# Tpaneuuu ABCD c ocHoBanusamMu BC = 1u AD = 9
1 60KoBO# cTopoHoit AB | BC nuaroHanb AC neprieHAHKyJsipHa GOKOBO#H
cropore CD. Haitaute niiowiaab TpaneLmH.

BapunauT Ne 12

Yacts 1
[ Moayas «AareGpa»
1. Hafiaure 3HaueHHe BbIpaXKeHHs! (% . g - 0,08) - 10.
1) 72 2) 88 3) 7,2 - 4) 0,72
2. Ha xoopauHaTHO# npsiMoii 0OTMeueHbl yHcsa @ H b (cM. puc. 95).
a_ b
—j —e >
-1 0 1
Puc. 95

Pacnosnoxure B nopsiake Bo3pactanus uucaaa — b, b — a, b+ a.

Na-b;a+bb—a 2)b—a; b+a;a—0b
3)b—a;a—b;b+a 4)b+a;b—a;a-b

3. IlponsBeieHHe KaKOro U3 YKa3aHHbIX YHCEJs H YHCJ/Ia V5 + 1 aBasercs pa-
LIMOHAJIbHBIM YHCJIOM?

1)5-v/5-5 2)5-+5 3) V5+1 4) V5
4. Pewunre ypasHenne 222 +z — 3 = 0.
0):1
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5. YcTaHoBHTe COOTBETCTBHE MeX 1y rpadHKamMu yHKUHHA (cM. puc. 96) 1 dop-
MyJlaMH, KOTOpbI€ HX 3aJ1aI0T.

A) B) B)
YA Y. iz
1 1
o[1 ¥ o T 1% YOI »
\ \ |
| 1
Puc. 96
_1 1 __1 — 1
Dy=2+1 2y=2-1 3Ny=—"7 4Hy=_7
OrTBeT: A b B

6. Hatinute pasHocTb apudMeTHUECKOH NPOrpeccHH, eCyin eé TPeTHI H BOCh-
MOH uJieHbl paBHbl 2 H 5 COOTBETCTBEHHO.

Orser:

7. Ynpoctute BbipaxkeHHe (a + 3)(a — 1) — a(a + 2), HallauTe ero 3HaueHHe
npu a = 3,7. B oTBere 3anuiu1Te MOJyYeHHOE YUCJIO.

OrTgeT:

4+ 1>z +4,
r+52>22zx+ 1.

8. Pelunte cucTeMy HepaBeHCTB {
Ha Kakom U3 pHCYHKOB H306paKeHO MHOXKECTBO €€ pelleHHH?

| Y7/ 7777777777 SR ) WO7/777777777 S/ 77 /7777777 S
) 1 4 X ) 1 4 X
3) P77 77777777/ R 4) W7/7/77/777/4 LSy,
1 4 x 1 4 X
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| Monyab «TeomeTpHs» |

9. B pombe ABCD yroa DBC pagen 50° (cM. puc. 97). Haliaute Besinunny
yrna BAD. Otget jaiite B rpajycax.

B C

\/

Puc. 97

OrTser:

10. B paBHOGe apeHHyl0 Tpanelmio ¢ ocHoBaHUsIMU AD u BC BIHCaHa OKpY»X-
HocTh. K, L, M, N — TOYKH KacaHHsl OKDYXHOCTH CO CTOpOHaMH AB,
BC, CD u AD cootBeTcTBenHo (cM. puc. 98). Hafiaute nepumerp Tpaneuuu

ABCD,ecnn LC =4, ND =5.
B LA4cC

OTBeT:

11. Haiinure Kocuuyc yrna BAH (cM. puc. 99).
B C
s/
46 H 10 D
Puc. 99

OrTBerT:
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12. Haitnute nootiaap TpeyroJibHuka, n3o6paéxHoro Ha pucyHke 100, ecsu
CTOpPOHA KBaApPaTHOMH KJETKH paBHa 1.

Puc. 100

OTBer:

13. Ykaxcute HoMepa HeBEPHbBIX yTBEPKIECHHH.

1) Eciin 1iBe OKpY»KHOCTH KacaloTCsi, TO pacCTOsSIHHE MEXK/Y HX LIeHTPaMH paB-
HO CYMMe HX pajMyCoB.

2) Oxouo TpaneumH ¢ OCHOBAHHSAMH 5 U 3 H GOKOBBIMH CTOPOHAMH 7 1 7 MOXKHO
OMHCATb OKPYXHOCTb.

3) Ecain no6ast cropoHa nepBoro TpeyroJibHHKa 6oJiblie Jlo60H CTOPOHbI BTO-
pOro TpeyroJibHHKa, TO MJIOLIaAb MEepBOro TpeyroJbHHKAa GoJiblle MJOLIANH
BTOPOTO TPEYTOo/ibHHKA.

OrTser:

| Monyab «PeanbHast MaTemMaTHKa» B

14. letn lomanu menku. Beero onu caenanu 7 pasnioMoB, noJyuusaoch 10 Ky-
coukoB Mesia. CKOJIbKO MeJIKOB Gblj10 H3HAUaJIbHO?

OrTser:;

15. Ha rpaguke nokazaHa 3aBUCHMOCTb MPOHAEHHOr0 aBTOMOGHJIEM PaccTo-
siHUs1 oT BpeMeHH (cM. puc. 101). Ha ocu abcuucce oTkiaabiBaeTcs BpemMs B
MHHYTaX, Ha OCH OPMHAT — paccTosiHHe B KUJIoMeTpax. Kakoe paccTosiHHe
npeoaoJieeT aBTOMOOU/Ib yepe3 45 MHHYT rocJje Hauasa aABHKeHusi? Otser
JaiTe B KHJIOMETpax.

OrTseT:

16. 3a oT/IMUHYI0 OTMETKY Ha 3K3aMeHe YUeHHKY noaapuu kougersl. OH Tak
06pajloBaCs, UTO Chedl cpasdy 6 KoHeT, MoToM elué TpeTh ocTaBLuuxcs. Oka-
3aJ10Cb, YTO MOCJIE ITOrO 0CTaJ1ach NMOJOBHHA H3HAYAJILHOTO KOJIHUECTBA KOH-
¢er. CKOIbKO KOH(ET NMOAAPHIH YUEHHKY?

OrTser:
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KS, km

80

70 —

30

20 <
10

. t, Mun
0 10 20 30 40 50 60 70
Pnc. 101

17. Po6or cienan 39 waros no npsiMoi, 3ateM nosepHyJicst Ha 90° 1o yacoBoit
cTpejike H caenan emé 52 wara. Ha kakoe pacctosinte poGOT yaagnuics oT
nepBOHAyYasbHOIO NoJioxkeHusi? OTBeT faiiTe B LIarax.

Orser:
18. B cT0/10BOM NMOACUHTA/IH KOJUYECTBO BLINEKAEMbIX MTHPOXKKOB B HEJEJIO.
PesyJibTathl NIpeficTaBjeHbl Ha KPYroBoi AMarpamme (cM. puc. 102).

EH mupoxH ¢ KapTOmKO#H

E mpoxxu ¢ Mscom

/] IHPOXKH C KaImyCTo#H

[[] nupoxxu c TBOPOroM u caxapom

TIHPOXKH C TOBHJIOM
Puc. 102

Kakoe U3 cienyiouux yrBepKieHnii HeBEpHO?

1) [Tupo>KKOB ¢ Hec/1aaKOH HAYHHKOH BbIIEKAIOT GOoJIbLIe, YeM CO CJIaaKOH.

2) ITupo>KKOB €O CJIaIKOi HAUMHKOH BbilEKaIOT GOJIbllLE, 4eM C KapTOLLKOI.

3) CiajikHe MUPOXKKH COCTaBSAIOT He MeHee 50% OT o6Liero yucsa Bbine-
KaeMbIX MHPOXKKOB.

4) I'1upoXKKOB ¢ KaryCToH BbilIeKaloT MEHbLIE, YUEM THPOXKKOB KaKOro-jH60
JPYroro BUa.
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19. Ha crapbifi HOBBbIii roa cnenanu 80 BapeHHKOB, U3 HHX 12 ¢ HauMHKOH,
npeapeKaroLLel xopoture coobiTHs, U 10 — ¢ HaUMHKOH, NpepeKaloLleH Mnio-
xHe coObiTHA. X03s1HiKa nepBoii BbIOHpaeT ouH BapeHHK. KakoBa BeposiTHOCTb
TOTO, YTO OHA BBITALUMT «XOPOLLUHI» BapeHHK?

Orser:

20. BoicoTa h, Ha KOTOPOIi OKaXXeTcsl TeJIo NPH CBOGOIHOM MaJeHHH C BbICOThI
ho, MOXKHO MPHOJIHKEHHO BLIYHC/HTD N0 popmydie b = hg — vt — 5t2, roe v —
Haya/bHas CKOpoCTb (B M/c), t — BpeMs najeHust. C KaKOH BLICOTbI HYXKHO
6POCHTD TeJI0 ¢ HauaJbHOK CKOPOCTHIO 1 M/C, 4TOGBI OHO MPH3EMJIHJIOCH Yepe3
2 ¢? OtBer naiite B MeTpax.

Orger:

Yacrtb 2

3anaHus 3TOH YACTH BbINOJHANTE ¢ 3aNUCbIO peuICHHA

[ Moayab «AnreGpa» i

z? > 5T + 3

3 14

22. MaJsib4HK NOAHAICA MO OMYCKAIOLLEMYCsl 3CKa/1aToPy H Cpa3y Xe CIyCTHI-
sl M0 NOJHHMAIOLLEMYCS 3CKaANaTOpy B 2 pa3a MeHbluel LIHHbI, 3aTPaTHB Ha
1
3
KaxX), €CJIM CKOPOCTb MaJslbyHKa paBHa 2,5 CTyNeHeK B CEKYH]Y, a COOCTBeHHas
CKOPOCTb 3CKaJlaTopa paBHa 1 cTyneHbKe B CEKYHAY?

23. [locTtpotite rpaduk GyHKUMH y = Jiczl-;i—xll-”[ OnpepnenuTe, NpH Kakux
3HaueHHsAX napameTpa k npsaMasi y = kT MMeeT C 3TUM rpaMKOM POBHO OJIHY
OOLUYIO TOUKY.

21. Pewuvrte HepaBeHCTBO

3T AeHcTBHUA 35 MHHYTHl. KakoBa miMHa nepBoro sckaJjatopa (B CTyNeHb-

| Moayab «leomeTpusi» |

24. B tpaneuun ABCD c ocHoBanusimu BC u AD UeHTP ONUCAHHOH OKPYXK-
HOCTH JIEXHT Ha ocHoBaHuH AD. Halinute paguyc 3TOH OKPYXKHOCTH, €CJH
AD =2BCu AB =2,

25. [loka)kuTe, 4TO €CJIH JIBE OKPYXKHOCTH KacCaloTCsl, TO TOYKA KACaHHS U LIeH-
TPbl 3THX OKPY>KHOCTEH JieXKaT Ha OJJHOH MPSIMOH.

26. JlaH paBHOGenpeHHbIN TpeyroJbHUK ¢ 60KoBOH cTopoHoil 10. luamertp
BMHUCAHHON B TPEYroJIbHHK OKPYXXHOCTH B 2 pa3a MeHblle OCHOBaHHs Tpe-
yrosibHHKa. Haiinure paauyc BNMCaHHOH OKPYXKHOCTH.
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Bapuaut Ne 13

Yactsb |
| Moayab «Aare6pa»
. 1)? 1)
1. Hafiaure 3Hauenue BbipaXkeHHst 36 - (3) +6- (3) .

OTser:

2. Kakoe M3 4HCesl OTMETHJIH Ha KOOPAMHATHOH MpsAMOH Toukoi A (cM.
puc. 103)?

L é L 1 i ’
) -1 0 1 2
Puc. 103
1) V2 2) —V5 3) —V2 4) V-2
8
3. Buluncisiure 32 —
4° -8
OrTser: .
5

4. Haiigute kophu ypaBHeHus « + 4 = 57— 1"

OTser:

5. Ha pucynke 104 nao6paxén rpacuk kBaapatHuHo# pyHkuuH. Kakas u3 ne-
PeuHCJIeHHbIX HOPMYJ 33A2ET 3Ty (PYHKLHIO?

Y
/
\ /
\ i
-3 ol /1 X
\ /
4
|
Puc. 104
Dy=2%>-2x-3 2)y=2x%+4z+6

Ny=x*+2zx-3 4)y=2z2—-42+6
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6. IMocaenoBatentHOCTD @, 3anaHa popMyaoii a; = 1, a, = 3ap—1 — 1 npH
n > 2. UeMy paBHO ag — a7 ?
OrtBerT:

902 +6ab+b>  3b

. M HailauTe ero 3HauyeHue
12ab 3a+b

7. ¥YnpocTuTe BbipaxeHue
npia =2,b=-2.
Orser:

8. MHOXeCTBO peLIeHHH KaKOH CHCTeMbl HEPABEHCTB MOKA3aHO Ha PHCYH-
ke 105?

5 i

X
Puc. 105
1) 9z — 18 > 22 + 17, 2) 2r—52 247,
8cz —-35>3zx+15 4z +1 2> 10x — 17
3) drxr+32zx—-9, 1) dr—3 >z + 12,
dr -3 =23z -5 4r+3 > —x + 18
| Monyab «FeomeTpus» ]

9. B tpeyronbinke ABC: AB = AC, To4ka O — LEHTP OKPYXKHOCTH, OIH-
canHoli Bokpyr ABC, ZABC = 50° (cm. puc. 106). Haiiaure BesmuuHy yria
BOC (B rpanycax).

B

A
\ C
Puc. 106

Orger:
10. Onna U3 auarosaseil pom6a paBHa ero cropoHe. Hafinute yrabl pom6a
(B rpapycax).

Ortser:
11. [1noutaas npsMoyrosibHOro TpeyroJibHHKa paBHa 12 cM?, a 01MH H3 KaTe-
TOB Ha 2 cM 6oJiblie apyroro. HaitauTe LinHHY MeHblLIero KaTeTa.

Orser:
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12. Haiinure cunyc yrma ABC, uzo6pax€HHoro Ha pucynke 107.

A
'/,
B C
Puc. 107

OTBeT;

13. YKa)xXuTe HoMepa B€PHbIX YTBEPXKAEHHH.
1) TunoreHy3a — camas J/IMHHAs CTOPOHA B IPSIMOYTOJIbHOM TPEYTOJIbHHKE.
2) OnMH H3 KaTeTOB MOXKeT GbITh B TPH pa3a KOpoue Apyroro.
3) BoKpyr TynoyroyibHOro TpeyroJibHHKa HeJlb3sl OHCaTh OKPY>XHOCTb.
4) LleHTpanbHblil yros B TpH pasa 60JblUe BIIHCAHHOTO.
Orser:

[ Moayab «PeanbHasn MaTeMaTHKa»

14. B knacce 25 yuamuxcs, MX HHX 5 — 1eBoukH. KakoBO OTHOLLIEHHE YHCJ1a
MaJIbYHKOB K YHCJIy I€BOYEK B KJacce?

OrTBeT:

15. Ha pucynke 108 uso6paxéH rpaduk KosebaHHi LEeHbI akLHA B aBrycre.
B TeueHHe KaKOH He/leNIM CPe/IHsis 3a HefleJIo LieHa aKLUHi Oblila HaH60bILIEN?

Cmoumocms akyuu,

A

\

i\ y \

ol 7 14 21 28 Anu
Puc. 108

1) Ilepeoit 2) Bropoii 3) Tpetbeit 4) Yerpéproii
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16. IBa 6aHKOBCKHX (huaMana 06C/yKHBAJIH B MPOLLJIOM TOLy OAHHAKOBOE
YHCJIO KIHEHTOB. B 3TOM roay kosHuecTBoO KJIHEHTOB B epBoM dujHase yBe-
Jnuuaock Ha 150%, a Bo BTopoM — B 2,5 pasa. B kakom ¢usunase crajo
O0JIbLLE KJIHEHTOB ?

1) B nepeom duaunane.

2) Bo Bropom ¢unuane.

3) KosnuecTBo KJIHEHTOB B 060HX (hHIHAIAX OCTANOCh OHHAKOBLIM.

4) Jlns oTBeTa He XBAaTa€T JaHHbIX.
17. YenoBek, pocT KoToporo coctasJisieT 1 M 80 M, CTOHT PSIIOM C J€PEBOM.
Hnvna Tenn yenoBeka paBHa 1 M 8 ¢M, AJIMHA TeHu epeBa paBHa 3 M. Haitnute
BbICOTY lepeBa (B MeTpax).

OtBer:
18. Cpennuii 6an cTyneHToB B rpynne paseH 3,2 (1o nsarH6asbHOM LKaJe).
Cpennnit 6ana Hpel 4,5. Kakoe 13 cienytowux yTeep>KieHHi BepHO?
1) Bce cryneHThl B rpynne, kpoMe Mpbi, OT/IMUHUKY.
2) B rpynne o6s13are/ibHO €CTb CTYAEHT CO CPEAHHM GaJliioM Hixe 4,5.
3) B rpynne, kpoMe K pbl, 06513aTe/IbHO €CTh CTYAEHT CO CpeHUM GasiioM 4,5.
4) B rpynne 06si3aTe/IbHO €CTb CTY/IEHT CO cpeaHuM GasioM 4,9.
19. B cTos10BO# MMeeTcsl 7 nepBbiX, 9 BTOPbIX 1 4 TpeTbhx 6/1t01a. CKOJIbKHMU
¢noco6amMH MOXHO BblOpaTh 06es U3 Tpéx 611011 (NepBoe, BTOPOe H TpeThe)?

Orser:
20. 13 dopmyabl d? = a? + b? + ¢ ans qnaroHany d NpsMoyroJibHOrO napaJi-
JieJienuneaa ¢ AJIMHON a, IWMPHHOK b 1 BBICOTOH ¢ BbIpa3uTe BLICOTY C.

Orser:

Yacrtb 2

3apaHus 3TOM 4acTH BLIMOJHANTE € 3aNUCHIO pelieHHs

| Monyab «Anre6pa» |
3 _ 1\
21. CokparHre 1poOb %——3—2?_—1

22. 3a 0lMH KHJIOTPaMM OI'YpLOB H 5 KI aneJIbCHHOB ObL10 3ansaveHo 300 pyo.
Ecau npu ce30HHOM M3MeHEeHHH LieH Oryplibl MOJElLeBe0T B 2 pasa, a anelb-
CHHbI NoJopoxKatoT Ha 50%, TO 32 TAKOE XKe KOJHUECTBO 3THX NMPOAYKTOB 6yneT
3anyaueHo 350 py6. Ckosibko py6Jied CTOMT KHI0MPaMM KaXKoro NpoaykTa?
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23. INocTtpoiite rpauk yHKIHH y = —‘§—+i H OTIpeiesIuTe, NIPH KaKHX 3Ha-

¢+ 3x
YEHHSX @ NIpsIMast Yy = aT HMeeT C rpa)MKOM POBHO OJIHY OOLLYIO TOUKY.

| Monyab «TeomeTpusi» |

24. B npsMoyrosibHOM TpeyroJibHHKe JJIHHBI KaTeToB paBHbl 5 M 12, Haiaure
pafuyc BITHCAHHOK OKPYXKHOCTH.

25. B tpaneunn ABCD c ocHoBauusmu AD u BC puaroHams AC u BD
nepecekatorcst B Touke O. JlokaxuTte, 4To iowaad TpeyrojbHikoB AOB u
COD paBHbl.

26. B tpeyroabiuke ABC Guccektpuca AL u Boicota BH nepecekaiotcs B
touke O. HaiiauTe paguyc onucaHHoil BOKpyr TpeyrosibHika A BC' oKpyXHO-
CTH, eCJIH H3BeCTHO, uTo BC =4,a BO : OH =5: 3.

Bapuaunt Ne 14

Yacte 1
| Monyab «Anre6pa»
. 1)* 1)?
1. HaiinnTe 3HaueHHe BbipaxeHHs 45 - (5) +4- (5) .

OTBeT:

2. Kakoe M3 YHceJ OTMETHJH Ha KOODAHHATHOH MpsAMOH ToukoH A (cM.
puc. 109)?

A
t *— ! + >
0 1 2 3
Puc. 109
1) V2 2) V3 3) V0,25 4) VO3
-5
3. Bouncante —2
4-3.
OrBer:
4. Haiigure KopHH ypaBHeHus 4z + 1 = 5:8—1

OrTserT:




124 [hasa 1. YueGHo-TpeHHpOBOYHBIE TECTDI

5. Ha pucynke 110 nso6paxéu rpaduk ksaaparuunoit pyHkuud. Kakas us ne-
peuHC/IeHHbIX hOPMyJ1 3a1a€T 3TY QYHKLIHIO?

YA
\ [
\ /
\ /
1
0 4 X
Puc. 110
)y =2z?-12z+16 2)y =222+ 122 — 16
HNy=22+6z—-8 4)y=2>-6x+8

6. [TocienoBaTenbHOCTh a,, 3afaHa dopmyaoi a; = 2, a, = 3an,—1 — 2 npy
n 2> 2. Yemy paBHo ag — a7 ?
Orser:

10c  10c+4d

H Haﬁmwre €ero 3Ha-
25¢2 + 20cd + 4d? 15cd

7. ¥npocTute BblpaxkeHde

,d= l. B oTBer 3anuiuKTe noJsy4eHHOE UUCIIO.

UEHHE IIpH ¢ = — 3

L=

OTBeT:;

8. MHoXeCTBO pelleHHIl KaKOH CHCTEMbl HEPABEHCTB MOKA3aHO Ha PHCYH-
ke 1117

b - >
x

Puc. 111

> — —
1){12x+11/2x 19, 2){2x+5> 1,

5z —-7>—-2r+14 4r+1 2> 10x — 17
3) 4dr 4+ 52> 1 — 4, 1) 4z +9 > 1,
2r+928x-9 c+22 -5
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[ Moayab «leomerpus» ]

9. B tpeyroanbuke ABC: /B = 70°, ZC = 60°, Touka O — LEHTp ONHCaH-
HOH OKPYHOCTH (cM. pHc. 112). Haiinure Besnunny yraa BOC (B rpaaycax).

A

A

Puc. 112

C

Orser: .
10. OnHa u3 nuaroHasell poM6a o6pasyeT ¢ CTOPOHO#H poM6a yroJ, B iBa pa-
3a MeHbLUHH yrJa, KOTOpbli 06pa3yeT cO CTOPOHOH poM6ba pyrasi IMaroHalb.
Hatinure yrabl pom6a (B rpagycax).

Ortser:
11. [nolwaas NpsAMOYroLHOTO TPeyro/ibHAKa paBHa 27 CM2, a OJIMH H3 KaTe-
TOB Ha 3 cM GouJibllie Apyroro. Hafinure AiMHy Gosibliiero Karera.

Ortger: . '
12. Hatigure cunyc yraa ABC, n306pax€rHoro Ha pucyHke 1 13.

B

S

C

Puc. 113

Orser:
13. ¥YKaxcHTe HOMepa HeBEPHBIX YTBEPXKAEHHIA.

1) CyMMa yrJoB B TYmoyroJlbHOM TPeyrosibHHKe GoJibliie, YeM B OCTPO-
YTOJIbHOM.

2) Mea1aHbl TPEYroJbHHKA NlepeceKaloTCsi B OXHOH TOUKe.

3) B oKpy>HOCTH Ha AHAMeETP OMUPAETCS NMPAMOMH YroJl.

4) B napajsenorpamMme Bce CTOPOHbI PABHbI.

Orser:
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| Moayab «PeanbHas MaTeMaTHka»

14. B knacce 30 yualxcsi, uX HiX 6 — MaJb4yikd. KakoBo OTHOLLEHKe uKcia
MaJIbUMKOB K YHCJly [IeBOYeK B KJjacce?

OTBerT:

15. Ha pricyHke |14 n3o6paxéH rpacHk KosneGaHuH TeMnepaTypbl B aBrycre.
B teuenue kako# Henesn cpenHsis TeMnepatypa 6blyia HauGoJbILeH?

Temnepamypa,”C

A ;
40 |
34 /
/
2[‘
1
0 - HA4 ~ 1 fel >ﬂuu
7 ig 21728
Puc. 114
1) Ilepsoii 2) Bropoii 3) Tpetbeii 4) Yerséproii

16. [1Ba u3garesnbCTBA BBITYCTHIIH B MPOLLIOM FOJly OlIHHAKOBOE YHCJIO KHHT. B
3TOM FOy KOJIHYECTBO KHHT, BbIMYLLEHHOE MePBbIM H31aTEeNbCTBOM, YBEJIHUH-
Joch B 1,6 pas, a BropbiM — Ha 75%. Kakoe 131aTe/IbCTBO BbIMYCTHJIO B 3TOM
rofy 60/bLl€ KHUT ?

1) [Mepsoe.

2) Bropoe.

3) O6a u3natenbCTBA BbIMYCTHIIH OJIMHAKOBOE YHCJIO KHHT.
4) Hunsi oTBeTa He XBaTaeT AaHHBIX.

17. OTew, pocT KOTOPOro paBeH 1 M 96 CM, CTOHT PSIAOM C CbIHOM. JI/1MHA TeHH
oTua paBHa 1 M 12 cM, a anHHa Tenu cbiHa paBHa 80 cM. Hafiaute poct ceina (B

MeTpax).

OrserT:
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18. Cpennuii 6ann cTyAeHTOB B rpynme paBeH 4,1 (no nATH6aNIbHOH LIKae).
Cpennnii 6ann Tanu 3,5. Kakoe 13 clienyiolux yTBepaeHH#  BepHO?

1) Bce cTyneHTsl B rpynne yuatcsi Xy>ke TaHu.

2) B rpynne 06s13aTesIbHO €CTb CTYEHT CO CPeAHUM 6asliioM HHXe 3,5.

3) B rpynne o6s3atesibHO €CTh CTYEHT CO CpefHHM BaJiom 4,1.

4) B rpynmne o6s13aTesIbHO €CTh CTYEHT CO CpeAHHM 6aoM BoilLe 3,5.
19. B xopoGke siexxaT 100 11apoB TPEX pasHbIX LBETOB — CHHEro, 6eJ10ro H
3esiéHoro. Kakoe MHHHMa/bHOE KOJIHYECTBO LIAPOB HAJ0 He IS BbIHYTb H3
KOpOOKH TaK, UTOObl CpeiH HHX OblJI0 HAaBePHSIKa TPHALATD 11apOB OJHOTO LIBE-
Ta?

Ortser:

20. U3 popmyJiel S = 2(ab+bc+ac) nuoiaay noBepXHOCTH S MPSMOYTO/NbHO-
ro napaJijiesienynesia ¢ AJMHHON @, WHPHHON b U BEICOTOH ¢ BBIPa3HTe JUIHHY a.
OrTser:

Yactb 2

3apaHus 3TOM YACTH BBINOJHANTE C 3aNKCbIO pelieHUs

B Monayan «Anre6pa» |

(372 —12%)"
52r+1 , 72n-1 .

21. Cokparure npobb

22. 3uMoii 3a 2 Kr MOMUIOPOB H 3 KT aneJbCHHOB GbLI0 3aruiaueHo 270 pyo.
JleToM LileHa Ha MOMHAOPBI yNaféT Ha TPeTb, B pe3yJibTaTe 3a 3 KI IOMHAOPOB
H 2 Kr anesibcHHoB Oyaet 3ansadeHo 230 py6. Ckosbko py6Jieit CTOUT KHJO-
rpaMM Ka)kaioro npoxyKTa 3MMoOi?

—:;5 U OTIpeIeJIHTe, NIPH KAKHX 3HA-

T
Tz
YeHHsIX a MPSAIMast y = ax UMeeT ¢ rpadUKOM POBHO OJHY OGILYIO TOUKY.

23. I'ocTpoiite rpaduK QyHKUHH Y =

l Monayab <feomeTpus» |

24, B npsiMoyroJibHOM TpeyroJibHHKe CyMMa [UIHH KaTeToB paBHa 14, pamuyc
BIMHCaHHOH OKPYXKHOCTH paBeH 2. Halaure LJHHY rMNOTeHY3bL.

25. JlokaxyTe, 4TO B TpareLHH NpsimMasi, COeJUHSIOLLAs CepeliHbl OCHOBAHHH,
MPOXOJHT Yepe3 TOUKY MepeceyeHus AMaroHaJsei TpanewLuq.

26. B TpeyronbHike ABC GHccekTpHca yriia A v BbicoTa BH nepecekatoTcs
B Touke O, npuuém BH = 8, AH = 6. Haiizure BO.
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Bapuant Ne 15

Yacrs |
B Moayas «Aare6pa»
1) 1)
1. Hafinure 3HaueHHe BbipaxkeHHs 14 - (5) -390 - (—5) .
Orser:
2. Ha koopanHaTHO# NpsiMoil OTMeueHbl yuca m, n U k (cM. puc. 115).
moon 0 1 2
Puc. 115
Kakoe 13 creflylolnx yTBepKaeHH il BepHO?
Hm+ntk<0 2)%>1 ) kn<m 4 m-n>1
3. Kakoe H3 aHHBIX yHces SIBJSIETCS PALHOHAJIBHBIM?
1) /1000 2) (V8)? 3) V811 4) ,/5%
4. Haiinure KopHH ypaBHeHust 9 — 2522 = 0.
Ortser: '

5. Ha pucynke 116 nso6paxén rpaduk dynkunn y = f(z). Kakue us yreep-
XKJeHHH OTHOCHTEJIBHO 3TOH (PyHKLMH HEBEPHbI? YKaxHTe HX HoMepa.

g 5
4
3
2
\ 1
H——H —t —
1-2/~1 P12 N\a4
-2
Puc. 116
1) f(0) =3 2) yHKuKst Bo3pacTaet Ha oTpe3ke [—1;0]

3)f(-1) < f(2)  4)npsmasiy = —2 nepecekaer rpauk B IByX TOYKax
Orser:
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6. B Teyenue Henesn Kosisi untan kuury. B noHenenbHUK OH Mpouén 2 cTpaHu-
Lbl, 3 K&XKIbIH CJIeQYIOLHHA JeHb YHTAJ Ha 2 CTPaHHUb! O0JblUe, YeM B Npefpl-
Ayuwi. CKosibKo ctpaHHL npouén KoJsi ¢ noHeaesbHHKa N0 BOCKpeceHbe?

OrTser: .
7. Ynpoctute Bhipaxente (m — /7 )% + (m + v/7)? u Haiinute ero 3Hauenne
npu m = —0,5. B oTBeT 3anHuinTe nosryyeHHoe YHCJIO.
Orger:
8. Pelunrte HepaBeHCTBO 2,;9_—323 > 0. Ha kako#i H3 KOOpAMHATHBIX MPSIMbIX
H3006paKeHO MHOXKECTBO €ro peLleHHi?
1) —— ULy 2) Ul
) 1,5 7 1,5 7
R ) Y77777,777777777 A Q) UL,
) 1,5 7 ) 1,5 7

| Monyab «leomeTpus» |

9. B tpaneunio ABCD co cropoamu AB = 8, BC = 3, CD = 5 BnucaHa
OKPYXKHOCTb (cM. puc. 117). Haiigurte cTropony AD.

B C

Puc. 117

Orser: .
10. B paBHOGeapeHHOM TpeyroibHike ABC ZA = 110°. Haiigure ZC. Ot~
BeT JaiTe B rpaaycax.

OrBer:

11. Haligure paauyc OKpy»HOCTH, ONHCAHHOH OKOJIO MPSIMOYTOJILHOTO Tpe-
YroJibHHKa C KaTeTaMH 6 u 8 (cm. puc. 118).
OrBeT:

12. Ha kneryaToii Gymare co CTOPOHO#H K1€TKH 1 CM HapHCOBaH NMPSIMOYTOJIb-
HHK (cM. puc. 119). Haliaure ero nuiowans. OTBeT naiire B cM2.

QOrserT:
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8
6
Puc. 118
A
Nl L
,,,,,,,, ! : - . _
Puc. 119

13. Ykaxure B OTBETE HOMEPA BEPHbIX YTBEPXKIECHH.

1) Ecan Mennana Tpeyro/ibHHKa SIBJISIETCS €X0 BLICOTOM, TO 3TOT TPEYroJib-
HHK paBHOOEIPEHHbI.

2) INnowans kBaapaTa paBHa MOJIOBHHE NPOH3BENEHHS €ro JHaroHaJed.

3) LleHTpasibHblil yros paBeH MoJIOBHHE BIIHCAHHOTO YIJ1a, OTNHPaLLErocs
Ha Ty Xe JyTy.

OrserT:

| Monyab «<PeanbHas maTemaTHka» ]

14. lopoxHblii 3HaK, H306pa)KéHHbIH Ha pucyHke 120, HasbiBaeTcst «Orpann-
ueHHe BbICOTbI». Ero ycraHaBnuBaloT Tam, rie 3anpeLuéH npoesja TpaHcnopT-
HOTO CPEACTBA, BbICOTA KOTOPOrO MpeBbILIAeT YKa3aHHYIO Ha 3HAKe BEJIHUHHY.

Puc. 120

HmeloTcs yeTbipe TPAaHCMOPTHBIX CPEACTBA: CaMOCBaJ BLICOTOH 2765 MM, aB-
TOoMOGHJIb «[a3esb» BbICOTOH 22 M, aBTOGYC BbICOTOH 289 CM U (hyproH Bbl-
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coToii 2365 MM. KakuM U3 nepeuncieHHbIX TPAHCMOPTHBIX CPEACTB YKa3aHHbIN
3HaK 3aripelaer npoes?

1) TosibKO caMocBagy 2) camocBaJy U GyproHy
3) aBTobycy u camocBasy - 4)caMocBaJsy H aBToMo6uaio «lasenb»

15. Ha rpaduxke (cm. prc. 121) nokaszana 3aBHCHMOCTb MJIOTHOCTH BOAb! OT
TeMmneparypbl.

1000,0
N
\\
"% 999,5 \
4
5 \
S 999,0
= \
S \
S 998,5 \
\
998,0 \

0 4 8 12 16 20
Temnepamypa, °C

Puc. 121
Ha ckouibko kr/m3 niotsocTb Bogb! nipH Temnepatype 8°C 60/blie NJIOTHOCTH

BOJIbI PH Temneparype 14°C?
Ortser:

16. Llena py6auiku cocrapassia 600 py6aseii. CKoJbKO py6Jell NpHaETcs 3a-
JIATHTb 32 PyOaLLKY [OCJie CHHXKEHHS LieHbl Ha 4,5%?

Orser:

17. TTon KyxHH pa3bHT Ha MasleHbKHe paBHble KBaJipaThl, HEKOTOPbIE U3 HUX
yépHoro LBera (cM. puc. 122). Kakoe MHHHMAaJIbHOE KOJIHYECTBO KBAApPaTOB
YEpHOro LBETA HYKHO e1Lié MPHKJIEUTb Ha M0J1, YTOOHI [oJy4eHHas ¢urypa cTa-
Jla CHMMETPHYHOH OTHOCHTEJILHO IHaroHaJ M KyXHH — npsiMod AB?

OrBerT:
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Puc. 122

18. Ha nuarpamme (cM. puc. 123) nokaszaHa cpenHeMecsiuHasi TeMnepartypa
BO3[lyXa B HEKOTOPOM HaceJEHHOM NyHKTe 3a KaxKabli Mecsal 1915 roxa. [lo
TOPH3OHTAJIH YKa3bIBAIOTCH MeCsLbl, 0 BePTHKAJNH — TeMmIepaTypa B rpajiy-
cax Llenbcus. Onpenenute no guarpamMmme, B CKOJIbKHX MeCsiLlax BTOPOH M0J10-
BHHbI 1915 rona cpefHss TeMnepartypa Bo3ayXa Obljia HEOTPHLLATENbHOM.

T, °Ck
25
20
15
10

5

%

//

%

6

- &\\\\
NN
R \\
>R

10 | 11 [12]] MecAyl

[ 38
W,
H

-5
-10
~15
=20

NG
N

Puc. 123

OTser:

19. M3 1200 HoBbix DVD-nuckoB B cpeaHem 150 umetot nedekr. Kakosa Be-
POSITHOCTb TOTO, YTO CJy4aiiHO BLIGPaHHbIN AHCK HE COAEPXKHT AedeKToB?

OrTBer:

20. CanoBblii Hacoc nepekayaJ 67 JUTpoB BOAbI 32 20 MHHYT. CKOJIbKO JIMTPOB
BOJbl OH MepeKauaeT 3a ¢ MHHYT? 3anulluTe COOTBETCTBYIOLIEE BhIPaXKEHHE.

OrTser:
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Yactp 2

3ajanus 3TOH 4aCTH BbINIOJHSAATE C 3aMHCHIO PEIIEHHS

| Moayab «Aare6pa»

7-6"

21. ynpOCTHTe BbipaXK€HHE W

22. Haiigure HauMeHblllee 3HaUEHHE BbIPaXKeHHS

(7 — 3y + 10)2 + (5 — y — 2)% — 3 ¥ 3HAYEHHSI T H Y, TIPH KOTOPHIX OHO
JOCTHraercsl.

4z — 1
4z° —x
YEHUSIX @ NpsIMasl Yy = ax MWMeer C rpadyHKOM ONHY €IHHCTBEHHYIO OGLLYO
TOUKY.

23. [ocTpoiite rpadHk HyHKUHH Yy = Y OTIPE/IeNIUTE, TIPH KAKHX 3Ha-

[ Mozyab «[coMeTpHs» ]

24, Okono uerbipéxyronibHika ABCD omnucaHa oKpyxHOcTh. Hafinure
£LBAD,eciu BC =CDw /BDC = 15°.

25. Ha croponax AB, BC, CD u AD kBagpata ABC D oTMeueHbl COOTBET-
ctBeHHo Toukd K, L, M, N t1ak, uto AK = BL = CM = DN. [JokaxuTe,
YTO yeThIpEXyrobHHK K LM N TakxKe sIBJASIeTCS KBaAPATOM.

26. OxpyxHocTb Kacaercsi cTopoH AC u BC Tpeyronbiuka ABC B Toukax
D n E cooTBeTCTBEHHO, Nnepecekaet cTopoHy AB B Toukax F' u G. Touka F
Jexxur Ha otpeske AG. Otpesku EF u DG nepecekaiotcsi B Touke T', npu-
yéM 0K0JI0 YeTbipéxyrosibHiKa C DT E MOXHO onMcaTb OKpyXHocTb. Haiaute
LADF, ecin LZACB = 80°, ZBEG = 21°.

Bapunant Ne 16

YacTs |
[ Moayasb «<Aare6pa»
) 1)2 1\?
1. Halinure 3HaueHue BblpaxkeHust 18 (2) + 36 (—3) .

OrTserT:
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2. Ha koopaHHaTHO#H NpsiMOi OTMeueHbl uucsa m, n  k (cM. puc. 124).

mo 1 I M
Puc. 124

Kakoe 13 cienyolmx yTeep:KaeH1ii HeBepHo?

1) mn+k>0 2)%>1 3) mnk <0 4)k>n+m
3. Kakoe H3 NaHHBIX UMCeJl SABJISIeTCS HPPALMOHAJIbHBIM?

1) V256 2) (V27)3 3) /0,49 1) /6%
4. Haitnute KopHH ypaBHenus 49 — 4z2 = 0.

Ortger:

5. Ha pucynke 125 uso6paxén rpaduk dynkuud y = f(z). Kakue u3 yTep-
XJEeHHH OTHOCHTEJIbHO 3TOH (DYHKLIHH BePHBI? YKax<uTe HX HOMepa.

' N4
5+

4+

1+

3O\ O

l1
-4

o4

[T 3

A-
V=

L o

Puc. 125

1) f(-1)=0

2) ¢yHKuus yObiBaeT Ha oTpe3ke [0; 1]

3) f(=3)> f(3)

4) npsimasi y = 1 nepecekaet rpaK B ABYX TOYKaxX
Orser:

6. B reueHue necsitu aHed Bacs uutan KHury. B nepBbiil nJeHb OH Npouén
2 CTpaHHLbl, @ KaxablH CJefyIOLIMH JeHb UHTa/l Ha 3 CTpaHHLUbl 60JIblUe, YeM B
npeabiayuii. CkosbKo cTpaHuil npouén Bacs?

Orser:




Bapuant Ne 16 135

7. Ynpoctute sbipaxenne (k + v/3)% + (k — v/3)? u Haiiaute ero 3nauenue

npu k = —1,5. B oTBeT 3anuuuTe roJyyeHHOE YHCIIO.
OTBeT:
8. PelunTe HepaBeHCTBO 2”;—:87 < 0. Ha KaKoii H3 KOOPIHHATHBIX MPAMBIX
H300pa>Ke€HO MHOXKECTBO €r0 peLlIeHHH?
) /7777777777777 SR ) Ll QU
) 3,5 8 ) 3,5 8
) QUL 4) Ly  quiuily,
) TS558 ) T3
| Monyab «leomeTpus» |

9. B tpaneunio ABCD co cropoHamu AB = 10,CD =7, AD = 15 BnucaHa
OKPY>XHOCTb (cM. puc. 126). Haitoure cropony BC.

B C

Puc. 126

Ortser: .
10. B paBHOGenpenHoM Tpeyrosibuike ABC /B = 130°. Haitaute LA. OT-
BET AaiTe B rpaaycax.

Otger:
11. Haitaure pagumyc OKpy>KHOCTH, OMHCAHHOH OKOJIO MPSAMOYTOJIbHOTO Tpe-
YroJIbHHKa ¢ KaTeTaMH 5 H 12 (cm. puc. 127).

Puc. 127

OrTserT:
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12. Ha knetuatoit GyMare co CTOPOHOI KJE€TKH 1 CM HAPUCOBaH ILIE€CTHYrOJb-
HHK (cM. prc. 128). Halinute ero niiomane. OTBer naiite B cM2.

P .. , N ; S I -

OTBer:

13. YKaxxute B OTBeTE HOMEPa HEBEPHbBIX YTBEPXKIEHHH.

1) B mo60# poM6 MOXHO BNHCATh OKPY>KHOCTb.

2) [Tnoumanp npsMOyrosibHHKa paBHa MOJIOBUHE NPOM3BEEHHS ero 1Maro-
HaJsed.

3) BbicoTa npsiMOyroJabHOroO TpeyroJbHHKA, OMYLUEHHAsi HA THIIOTEHY3Y,
JeJIHT ero Ha /1Ba NMoJ06HbIX TPeyroJbHHKA.

Ortger:

[ Mogayab «PeasibHas MaTeMaTHKa» |

14. JlopoxHblit 3HaK, H300paxK€HHbLIH Ha pUcyHKe 129, Ha3biBaeTcst «OrpaHu-
yeHHe BbICOTHI». Ero ycranaBiuBaioT TaMm, rae sanpeluéH npoesj TPaHCNoOpT-
HOTO CPelCTBa, BLICOTA KOTOPOro NpeBbIILaeT YKa3aHHYI0 Ha 3HAKE BEJIHUHHY.

Puc. 129

HmeloTcs yeTbipe TpaHCMOPTHBIX CPeACTBA: CaMOCBaJ BbicoTo# 2700 MM, aB-
ToMOGH/Ib «[a3enb» BbIcOTOH 22 M, aBTOOYC BhICOTOH 280 CM H (yproH Bbl-
coTOH 2395 MM. Kak1M H3 nepeyncIeHHbIX TPAHCTIOPTHBIX CPEeACTB YKa3aHHbIH
3HaK 3arnpeLuaer npoesa’?

1) camocBany u aBTO6YCY

2) camocBaJy H (pyproHy

3) aBTOGYCY, CaMOCBasy U aBTOMOOHIIO «[a3enb»

4) aBTOo6ycCy, camocBany H (pyprony
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15. Ha rpagmuke (cM. puc. 130) noka3aHa 3aBUCHMOCTb MJJOTHOCTH BOJbl OT
TeMIepaTyphl.

N
\\
g 9995 .
)
5 \
S 999,0
2 \
E \
S 998,5 \
\
998,0 \

0 4 8 12 16 20
Temnepamypa, C

Puc. 130
Ha ckovibko kr/m3 niiotHocTb Boael npH TemnepaType 14°C Goblie MIOTHO-
CTH BOJIbl NIPH TeMmnepatype 18°C?
Orser;

16. Llena ¢yt60aku cocrasasiia 400 py6aeii. Ckosibko py6seit OyaeT CTOHTb
¢yT60J1Ka nocJie CHUXKeHHS LieHbl Ha 6,5%?

OrTser:

17. Tlos1 KyxHH pa3OMT Ha MaJieHbKHe paBHbi€ KBaJpaThi, HEKOTOpPbIE U3 HHX
yépHoro upera (cMm. puc. 131). Kakoe MHHHMa/bHOE KOJIMYECTBO KBAJpaToB
y&€pHOro LBeTa HYKHO eLlé NMPUKJIEHTh Ha MoJ1, YTOOb! osTyYeHHast pHrypa cra-
Jla CAMMETPHYHOH OTHOCHTEJIbHO JMarOHaJH KyXHH — npsimoii AB?

OTBET;

18. Ha mnarpamme (cM. puc. 132) nokasana cpenHemecsidHasi TeMnepaTypa
BO3/lyXa B HEKOTOPOM HACeJIEHHOM MyHKTe 3a Kaxablfi Mecsil 1915 roza. Ilo
FOPH30HTAJIM YKa3biBAIOTCS MeCsLibl, 0 BEPTHKAJU — TeMIleparypa B rpamy-
cax Llenbcus. Onpenennre no inarpaMme, B CKOJIbKHX MecsiLlax MepBoi MoJio-
BHHbI 1915 rosia cpeiHsisi TeMneparypa Bo3nyXa 6bla HEMOJAOKHTENbHOM.

OrTtBeT:
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A N
L]
[ ] R
"B
Puc. 131
T, Cq

25 v
20

s /
: 7
6

—59}%3 K
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12 Mecaybl

~3

Puc. 132

19. M3 1500 HoBbix aBTOpyuek B cpenHeM 30 umetoT aedekt. KakoBa BeposiT-
HOCTb TOTO, 4TO CJIy4YaHHO BbIOPAHHAsl aBTOPYUYKA HE CONEPXKHT AeeKTOoR?
OTger:
20. CanoBbiil Hacoc nepekayaJi 73 JMTPa BOJbI 32 25 MHHYT. 32 CKOJIbKO MHHYT
OH TIepeKayaeT m JHTPOB BOABI? 3aMUILKUTE COOTBETCTBYIOLLEE BhIPAXKEHHE.

OrTser:

Yacrtb 2

3anaHHe 3TOH YACTH BbINOJHANTE C 3aMHCbIO pelleHHs

| Moayab «AnreGpa» |

21. YnpoctHTe BblpaXkeHHe 771—;12_?1:_-&?
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22, Haiiaute HaHMeHblee 3HaueHHe BbIpaXKeHHS

(6z — Ty — 9)% + (22 — 3y — 1)? + 4 ¥ 3HaueHHs T W Y, NP KOTOPBIX OHO

JIOCTHraeTcs.

25 — x?
z+5

YEHHsIX a TIPAMas i = ax He UMeeT ¢ rpadpuKoM OGLLHX TOYEK.

23. TocTpoiite rpaduk HyHKUHH y = H OTIpeJIeJIHTe, NPH KaKHX 3Ha-

] Monyan <leomeTpHs» ]

24. Okono uetbipéxyronbHika K LM N omnkcaHa OKpyXHocTb. Haiiaure
LMLN,ecnu LM = MN u ZLKN = 40°.

25. Ha ctroponax AB, BC u C A paBHOcTOpOHHero TpeyroabHika ABC oTMe-
yeHbl COOTBETCTBEHHO TOYKH K, L, M taK, uto AK = BL = CM. JlokaxuTe,
yTO TpeyroJibHHK K L M TakXe ABNsieTCS paBHOCTOPOHHHM.

26. OxpyxHocTb Kacaercsi cTopoH SP u SQ TpeyroJibHika PSQ B TouKkax
K u L cooTtBeTcTBEHHO, nepecekaeT cTopoHy PQ) B toukax M u N. Touka M
JIeXHuT Ha otpe3ke PN. Otpesku ML u KN nepecekaiorcs B Touke F, npu-
4éM OKOJIO ueThIpéxyroabHHKa S K F' L MOXHO ONHCaTh OKPYXHOCTb. Halnnte
LPSQ,ecan ZPKM =29°, /NLQ = 35°.

BapuaunTt Ne 17

Yactb 1
[ Moayab «<Anre6pa»
. 2\? 1
1. Haiiaure 3HaueHHe BbipaXKeHHs 15-(5) - 10§ - 2.

Orser:

2. Kakoe 13 naHHbIX uices HauGonbliee?

1) 3,210 2) 24104 3) 980 - 103 4) 6,4-1078
3. Ha koopanHaTHoii npsimo#t (cM. puc. 133) oTMeueHbl TouKH a, b, ¢ u d.
Kaxkoil H3 ToueK COOTBETCTBYeT 3HaueHHe Bbipaxkenus (v/23 — 5)(v/23 + 5)?

———t—t———t+—+—+—+—
a b 0 1c d

Puc. 133

Da 2) b 3) ¢ 4) d
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4. Haiinnte KOpHH ypaBHenHs 2 — 8z — 20 = 0.

OTBerT:

5. YCTaHOBHTE COOTBETCTBHE MeXIy rpadukaMu (yHKUHMi (cM. puc. 134) u
thopMy/IaMH, KOTOpPbI€ HX 3a1aI0T.

n 74 K jy‘ B) ~
o ; 0 X Ol\;

N s

Puc. 134
Dy=-3 2) y =3z 3)y=% 4)y=_%
OrgeT: A|b|B
6. [lana reomeTpHueckas rnporpeccusi 128; —64; 32;. ... Haliaute cymmy nep-

BbIX LLIECTH €€ UJIEHOB.

OrTser:

7. Ynpocture Boipaxenue (5 — y)2 — (5 4+ y)2. HaitauTe ero snauenue npH
y = 2,3. B oTBeT 3anu1uKTe NOJSyyEHHOE UHCIIO.

OTBerT:

12 + 5z > 0,
6—3z > 0.
Ha kakom pHcyHKe BepHO 0TOGPaXKE€HO MHOXKECTBO €€ pellieHHH ?

8. Pelunre cHcTeMy HepaBeHCTB

1)

oL LLLL 2 . . >
34 > - 2 o
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I Moayab «TeomeTpus» |

9. B npsiMoyrosibHoM Tpeyrosibiike M PK /M = 60°, runoteny3a M K pas-
Ha 16 (cM. puc. 135). Hafinure PM.

M

(]

60

Puc. 135

OrTBer:

10. Haitaure niowaas pom6a, u306pakEHHOro Ha pucyHke 136.

- 25
24 24

g

Puc. 136

OrTBer:

11. K okpy»xHocTH ¢ uenTpoM O npoBezeHa kacarenbHasi AC (cM. puc. 137).
Hatinure yron BAC, eciin ZBOA = 124°. OTser nafite B rpagycax.

B

A C
Puc. 137

OTBerT:
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—_—
12. Haiigure anuHy Bektopa AC, u3o6paxeEHHoro Ha pucyHke 138. Cuutalire,
YTO CTOPOHA KBAJPATHOM KJIETKH paBHa 1.

A

Puc. 138

Oreer;

13. YKaxKuTe HoMepa HeBE PHbIX YTBEPXKIEHHH.

1) Ecau nBa yrna ofHOro TpeyrosibHHKa MpornopLXOHa/bHbl ABYM yriam
JPYroro TpeyroJibH1Ka, TO TaKHe TPEeYroJbHUKH NOAOGHBI.

2) Ilnowans pom6a paBHa NPOM3BENEHHIO €0 CTOPOHbI HA IMaroHaslb.

3) BnucaHHbI yrosn paBeH noJIOBHHE YIJIOBOH BeJMYMHBI LyTH, Ha KOTO-
PYIO OH OMHUpaeTcs.

OtBer:

[ Moayan «PeasbHas matemaTuka» B

14. 65 TOHH rpy3a MOXHO MepeBe3TH Ha CTPONKY, 3aKa3aB MalIHHbl OTHOH U3
TPEX pHpM.

Ipysononbémuoctb | CTOUMOCTb apeHbl

HasBanue dpupmel .
OZHO¥ MallIMHbI BT | 1 MaLIKHbI B py6Jsx

A 6 3400
b 8 4500
B 10 5700

Kakylo HauMeHb1y10 cyMMy (B py6Jisix) Hal0 3aN/1aTHTb, YTOObI MepeBe3TH
rPy3 Ha MalllMHAaX OJHOM W3 3THX (pUPM?
Orser:

15. Ha pucytke H306paXkeHa KpUBasi 3aBHCHMOCTH TeMIepaTypbl KUIIeHHS] BO-
abl (B rpapycax Llenbcus) ot BHelHero aaBseHus (B MM pT. cT). [1pu kako#
TeMIepaType 3aKHIHT BOAA B KAaCTPIOJIe aJIblIMHUCTOB, €CJIH BHELLHee JaBJie-
HK1e aTMocepbl B HX sarepe paBHO 350 MM pT.CT. (cM. puc. 139)? OrBer nakite
B rpaaycax Llesbcusi.

Orser:
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100 =
,‘/ F/
/
80 —
Al
60 /’
/!
40 /
20

100 200 300 400 500 600 700 800
P, mm pm. cm.

Puc. 139

16. 3apnsiata MBana MBaHoBuua paBHa 23600 py6useii. Ckosbko py6Gueil
ocraHercsl y MBana MBaHoBuua nocsie onsatsl 13% MojgoXonHoOro Hajora
25% asiHMeHTOB Ha peG&HKa, KOTOpbIE YIIaYHBAKOTCST OT CYMMBI 3apIJiaThi?

OrTBer;

17. Malla nofHUMA€eTCA OT MOPSt K CAHATOPHIO 110 JIECTHHLE C OAHHAKOBbLIMH
ctyneHbkamu. [TogusBiukcs Ha 36 cTyneHek, oHa OKa3aJjachb Ha 288 cM Bhi-
e ypoBHs Mopsi. Ha cKoJIbKo cTyneHek HY)XHO ellé noaHsaTbesi Maulle, 4To6bl
OKasaTbCsl Ha BeicoTe 1440 cM Hax ypoBHeM Mopsi (cM.pHc. 140)?

?

1440
36 288

Puc. 140

OtBerT:
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18. B marasrHe nojaBesii HTOTH MPOAAXK LUIOKOJaJHbIX 6aTOHYHKOB 3a CEH-
TAOPL. PesynbraThl NpeAcTaB/eHbl Ha KPYroBo auarpamme (cM. puc. 141).

«Bypynoyx»

«CegepHbiil 10cb»

«Heyanar
«Tywxanyux»

«Twonenvy

Kakoe 13 yTBep:xieHH! OTHOCHTEJIbHO pe3yJ/IbTaToB NPOJaxK BEPHO, eCJH
Bcero npojanu 1500 6aToOHYMKOB?

1) Bonee nosioBHHLI TpoOAaHHBIX GAaTOHYUMKOB COCTaBJSIIOT GaTOHUMKH
«TroNeHb».

2) MeHee yeTBepTH BceX MPOJaHHbIX GATOHYMKOB COCTaBSIOT «BypyH-
Ayk» H «CeBepHbIi JIoCh».

3) «Hryana» cocraBasieT MeHee 20% BCcex NpoLaHHbIX 6ATOHUHKOB.

4) baronuvkoB «bypyHayk», «Tywkanuuk» u «Tiosenb» 6blJ10 NPOAAHO
6oJiee 1400 wiTyk.
19. B cpennem 13 1600 canoBbix 1utaHroB 8 noarekator. Haliaure BeposiTHOCTb
TOTO, YTO BbIOPAHHbIA Hayraj, LJIaHT He MOATEKaeT.

Orger:

20. Tnowaab 60KOBOIl MOBEPXHOCTH KOHYCa (B CM2) MOXKHO MPUOIHKEHHO
BLIYHCJIMTL N0 hopmysie S = 3RI, rae R — paauyc OCHOBaHHS KOHyca (B CM),
[ — o6pasytowas (B cm). [Toab3ysich 3To# hopmyJ10#, HalauTe 06pa3yoLLyIO
KOHyca (B CM), NJIoLaAb 60KOBOH NOBEPXHOCTH KOTOPOTO paBHa 51 cm?, a pa-
JIHyC OCHOBAHUSA — 2 CM,

OrBer:

Yactb 2

3afaHuns 3TOH YaCTH BbIMOJHAHTE C 3aMUCHIO pPelIeHHUs

[ Moayab «<Aare6pa»
Sz — 6y = 16,
21. PelunTe cHcTeMy ypaBHEHHH Te+ 13, _ 16l

2" " g 6
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22. Cmewanu 8 JIMTPOB 15-TipOLIEHTHOrO BOJAHOTO PacTBOpa HEKOTOPOro Be-
IIECTBA C HEKOTOPBIM KOJIHYECTBOM 25-MPOLEHTHOrO BOJHOrO pacTBOPa 3TOrO
xe BewlecTBa. CKOJIBKO JIMTPOB 25-TIPOLIEHTHOTO PacTBOpa B3slJIH, €CJIH KOH-
LIeHTPaLUs TOJTy4HBLLErocst pacTBopa coctasasier 21%?

23. Tloctpoiite rpaduk QyHkuun y = —z2 + 61 — IIOTT H onpejenuTe, Npu
KaKHX 3HaYeHHsX NapameTpa a npsiMast y = a HMeeT ¢ rpaduKOM POBHO ABe

o61LHe TOYKH.

| Mony.b «leomeTpus» |

24. B npsmoyronbHoM TpeyroJibHike ABC ¢ Katetamu AB = 214 BC = 28
npoBefieHa 6uccekTpuca BM. Haiinute nmuny orpeska C M.

25. JloKaXkuTe, UTO CeperHHBIN MepreHAHKYISp K XOp/e OKPYXHOCTH IIPOX0-
IHUT Yepe3 LEHTP OKPY>KHOCTH.

26. K okpyxHocTH paauyca 10 ¢ ueHTpoM O U3 TOUKH A NpoBe/ieHa KacaTe/b-
Hasg AB u cekywas AQO. Paccrosinue oT TOUKH KacaHuss B 10 A paBHo 24.
Hafinure panuyc okpy>XHOCTH, BincanHoi B A ABO.

Bapuant Ne 18

Yacrs 1
| Mopnyab «AareGpa»
. 3)? 4
1. Hadinure 3HaueHHe BbipaXKeHHs! (—7) <21 — 27 -2)-14.

OrtserT:

2. Kakoe 13 1aHHbIX YHCeJ HaHMeHblliee?
1) 4,8-1073 2) 3,4-1072 3) 56 - 10~2 4) 87-104
3. Ha koopauHaTHO# npsiMoii oTMeueHbl TOUKH a, b, ¢ 1 d (cM. puc. 142).

——t )
a b 01 ¢ d

Puc. 142

Kakasi i3 ToueK COOTBETCTBYeT 3HaYeHHIO BhipaxenHs (v/18+4)(v/18—4)?

1) a 2) b 3ec 4) d
4, Haiinure KOpHH ypaBHeHHs z2 + 4z — 12 =0.

OrBer:
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5. YctaHoBuTe coOTBETCTBHE Mexay rpadukaMu (yHKUMiA (cM. puc. 143) u
¢dopMyJiaMH, KOTOPbIE HX 3aJaI0T.

A 7Y B) Y B) Y
\ |/ .
0 ; 0 ; 0 X
Puc. 143

y=22-2 2) y=—x%+2 ) y=2z 4) y= -2z

A| B | B

Orger:
6. Ilana reomeTpuueckasi MocJen0oBaTebHOCTL 64; —32; 16;.... Haiinure
CYMMY T1€pBbIX [ISITH €& YJIEHOB.

OTBer:
7. Ynpocture Beipaxenue (9 — a)? — (9 + a)?. Haiinure ero 3uauenue npu
a = —0,2. B oTBer 3anuLumnTe noJjyyeHHOE YUCJIO.

OrBet:

8. Peluute cucremy HepaBeHCTB 6z <9,
. —24 -8z > 0.

Ha xakoM pHcyHKe BepHO 0TOOPaXKeHO MHOXKECTBO €€ pelleHHH?

///J//./: 2 P Lo
b -1,5 >x ) -3 1,5 >x
3 A ;/////’ 222 >—
) -3 1,5 X 4 -3 £;
OTsert:

| Moayab «FeomeTpusn» ]

9. B npamoyroabHoM TpeyrobHuke DCK (cM. puc. 144) BHeLHHUH yroa npH

BepluuHe D paBeH 153°. Haiinure BenuunHy octporo yraa C. OtBer naiite B

rpagycax.
OrBer:
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Puc. 144

10. Haiiaure nuiolaap napasnienorpaMma, H306paXKEHHOrO Ha pHCYHKe 145,

6

8
Puc. 145

OrTser:

11. Toukn A, C u D nexar Ha OKpPYXHOCTH, K KOTOPOF NPOBe/IeHa KacaTelib-
Hast AB (cMm. puc. 146). Haitnure Bestuuuny yriia CDA, ecin ZCAB = 48°.
OrBer naiite B rpaaycax.

-

A B
Puc. 146

OTsert:

—_—
12. Ha#inure nanny Bektopa A B, H306paeHHoro Ha pucyHke 147. Cuwuraiite,
YTO CTOPOHA KBaJPaTHOH KJIETKH paBHa 1.

OTBerT:
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B

Puc. 147

13. YKaxkute HOMepa HeBePHbBIX YTBEPXKACHHIA.

1) TpeyroabHuK ¢ yrnamu 86°, 32°, 64° cyuiecTsyer.

2) Taowans pom6a paBHa NPOU3BEAEHHIO ABYX €r0 CTOPOH Ha CHHYC yrJia
MEX Y HHMH.

3) Ha npsiMoii ot 060¥ €€ TOUKH MOXKHO OTJIOXKHTD [IBa OTPE3Ka, paBHbIX
JaHHOMY.

OrBer;

l Moayab «Peanbhas MaTeMaTHKa» j

14. 100 TOHH rpy3a MOXXHO BbIBE3TH C »K€JIE3HOAOPOXKHON CTAHLIMH, 3aKa3aB
MaLLIHHbI OAHOH M3 TPéX hHpM.

IpysonoxbémHocTs | CTOHMOCTb apeH bl

HasBanue dupmbl .
OJHOH MaLLUKHBI B T | 1 MaluKHbl B pyOJIsix

A 6 5600
b 8 4800
B 10 4950

Kakyio HaHMeHbL1yl0 CyMMY HY>KHO 3an/IaTHTh, YTOObI NepeBe3TH IrPy3 Ha Ma-
LIMHAX OIHOH H3 3THX ¢HpM? B oTBeTe ykaxkute cyMMy B py6JIsix.
OrTser:

15. Ha pucynke 148 nso6pakeHa KpHBasi 3aBUCHMOCTH atMocepHoro 1aB-
JieHHus (B MM PT. CT.) OT BLICOTHI Hajl ypoBHeM Mops (B kKM). Ha Kakoii BbicoTe
HaXOMWJIHCh aJIbIIHHHUCTBI, eclii 0apoMeTp B HMX Jiarepe rnokasbiBaja 450 MM
pT. c1.? OTBeT AaiiTe B KHJIOMETpax.

Orser:

16. IMonoxoaubiit Hasor Ceetsanbl CepreeBHbl cocTaBisieT 13% OT 3apniaThl.
CkoJibko py6Jeii nonyunt CeetsiaHa CepreeBHa nocJe ynaTtbl Hajora, ecJiu
e€ 3apnJiata coctabJiser 13 500 py6aei?

OtBer:
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g 800

§«700

/'/

2600

500 \
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100 N

\\

2 6 10 14 18 22 26
h, KM

Puc. 148

17. Bacs noanimMaercs B ropy no AuHHOH JecTHULLe (cM. puc. 149). TToauas-
LIHCb Ha 24 CTYNEeHbKH, OH OMYCTHJ BEPEBKY O [1OJHOXHS TOPHI, H €€ JIJIHHA
okazanacb 305 cM. Kako# ainHbl 10/17kHa ObITh BepEBKa, YTOOb! €€ MOXKHO Obl-
JIO OMYCTHTb JI0 MOIHOXXHS ropbl, Korja Bacs noanumeTtcs enié Ha 72 TakHe xe
cryneHbKH? OTBeT naiiTe B CaHTHMeTpaXx.

72

24 305cm

Puc. 149

Ortger: .
18. B 1xoJie npoBeJiH onpoc yueHHKOB 8 — 9-X KJIacCOB, KaK 4aCTO OHH [1OMO-
raloT poAMTEJIAM B yGOpKe KBapTuphl. [1o HToram onpoca nocTpoeHa AMarpam-
ma (cM. puc. 150). _

Kakoe U3 yTBepKIeHHH OTHOCHTEJLHO Pe3yJIETaTOB ONPOCa BEPHO, eCJH
BCero B ONpoce NPpHHUMaJO0 yyacTre 175 yenosex?
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2 - 3 pa3za 6 mecay

E:.] pas 8 Heoenio

O

p o pa3 8 Mecay u pedxce
fo}

OO0000O0

00000
00O
O O O
[e)

OO0 0000 0o

paze2 —30ua

exnceoHesHo

Puc. 150

1) BouJiee ueTBepTH yuallluxcsi MOMOTAlOT €XKeIHEBHO.

2) OkKouso TpeTH yyallMxcsi MOMOTaloT pa3 B HeAedto.

3) Pa3 B 2 — 3 nHa uan 2 — 3 pasa B Mecsi IOMOraeT NpUMepHO NsiTas
4acTb yyalluXcs.

4) Pa3 B MecsiL WK pexxe NMOMOTralT MeHee 17 uesioBek.
19. B c60opHHKe GHJIETOB 10 HCTOPHH Bcero 25 GUeToB, B 15 U3 HUX BCTpeya-
eTcd Bonpoc no ueropuu Poccun. Halizute BeposTHOCTB TOTO, YTO B C/ly4aiiHO
BbIOpaHHOM Ha 5K3aMeHe OHJleTe LLIKOJbHHKY He 10CTaHeTCs BOMPOC M0 HCTO-
pud Poccuu.

Orger:

20. O6bém uuanuapa (B M3) MOXKHO NMPHOIHKXEHHO BLIYMCJHTD MO dopmyJie
V = 3,14R%h, rae R — panuyc ocHoBaHHs (B M), h — BeicoTa (8 M). [Tosibay-
ICb 3TOH opMyJIoH, HaliIMTe paJliyC OCHOBAHHS LHJHHAPA, 06BEM KOTOPOro
paBeH 0,628 M3, a BbicoTa — 5 M. OTBeT naiiTe B MeTpax.

OrtseT:

Yactb 2

3agaHus 3TOM YACTH BbINOJIHANTE C 3aMUCHIO pelieHHs

[ Moayab «AnreGpa»
3,,.5,__23
21. PewunTe cHCcTEMY ypaBHEHHH ¥ + 1297 7%

8z + 15y = 0.
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22. Kypara nostyyaercs B npotiecce cyuiki abpukocoB. CKObKO KHJIOrpaM-
MOB aGpHKOCOB noTpebyercs Wi NOJyyeHHs 15 Kr Kypard, ecjid aGpHKOCHI
conepxart 80% Boabl, a Kypara — 5% Boabl?

23. IocTpoiiTe rpadK QyHKUMH y = T2 +4x — ﬂzﬂ H onpejiesiiTe , IPH KaKHX

3HauYeHHsX NapameTpa a NpsAMasi y = a UMeeT C rPaHKOM POBHO JBe O6LIHe
TOYKH.

| Mopyab «leomeTpus» |

24. B npamoyrosbHoM Tpeyrosbiike ABC ¢ katetom AC = 24, runoTeHy30it
AB = 26 6uccektpuca AK pesut BC Ha 2 otpeska. Haiinure nyuny otpes-
Ka BK.

25. Jlokaxkute, YTO XOp/a, NepNeHIUKyYJISpHasi IHaMeTPy, AeJUTCS AHAMETPOM
Ha paBHble OTPEe3KHU.

26. K okpyxHocTH ¢ uentpom O npoBeneHa KacareJbHas AB u cekyulas AQ.
B — Touxa kacanusi, M — Touka nepeceuennss AQ ¢ OKPYXKHOCTbIO, IPHUEM
oTpe3oK AB = 12, otpesok AM = 8. Hailinute nnuny xopast BM.

Bapuaut Ne 19

Yacts 1

[ Moayab «Anre6pa»

1. Haiinure 3Hauenne Boipaxkenus 15,624 : 0,12 — 1922,
OTser:

2. T1po uucaa a u b u3BecTHO, yTo a < b < 0. M3 caenyioux HepaBeHCTB
BbIGEpHTE HEBEPHOE: '

b a _3a _ 5b
1)a+b<0 2);<0 3)b>1 4) 5>3

3. Boiunc/inTe 3HaueHHE BbIPAXKEHHS ‘/12% 1 /0,28,

OrTser:

4. Pewnre ypaBHente (0,2z — 1) : % =z —5.

OrTser:
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5. YctaHOBHTE COOTBETCTBHE MeXAy rpadukamu ¢yHkuui (cM. puc. 151) u
(bopMy1aMH, KOTOpbIE WX 3a/1AI0T.

A) p7 ) B) A B) p7
01 |x I x 0 53
1
Puc. 151

Hy=z-2 2y=2-z B)y=-z-2 4)y=2+z
A | b | B

Orser;

6. Hafinnre 3HaMeHaTes1b reoMeTpHUYECKO# TTPOrpecCHH :?))-; -

OTser:

a®+b*—(a—b)?
ab ’

7. CokpaTuTe Apo6b

OrTser:

8. YKkaxuTte HanMeHblliee LieJ0€ YHCJIO, YAOBJIETBODPSAIOLIECEC HEPABCHCTBY

z2—3,5m+%<0.

OrtseT:

| Moayab «[eomeTpusn» |

9. B paBHoGeapeHHOM TpeyrosbHike ABC ¢ ocHoBaHHeM AC BHEIUHHH yroJ
npu BeplunHe A paBeH 108°. Haiiaute yroa B tpeyroibHika ABC. OTser 3a-
MHULLIKTE B rpagycax.

OrBer:

10. B npsamoyronbHoM TpeyrosibHuke ABC runoteHy3a AB paBHa 13 cwM.
Haiinure kater BC, ecau tg B = 2,4. OTBeT 3anuiuurte B CAHTHMETPAX.
Ortger:

11. Inowans TpeyronsHuka A BC pasHa 9 cm2. Haiiaure oy ctoponst AC,
eCJI1 H3BECTHO, UTO BbicoTa BK B 2 pa3a MeHblile 3TOH cTOpoHbl. OTBeT 3anu-
LUMTE B CAHTHMeTpax.

OrseT:
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12. Haiigure yron A Tpeyrosbuuka ABC, u306pax€HHOTO Ha pHCYHKe 152.
OtBer 3anuLIKTe B rpajlycax.

B
N3
cC 7 A
Puc. 152

OrTser;

13. YKaxKuTe HoMepa BepHbIX YTBEPKIAECHHH.

1) CyMMa cOOTBETCTBEHHBIX YIJIOB, 0Opa30BaHHbIX NIPH NepeceyeHHH na-
paJulesIbHbIX PAMbIX CeKylleH, paBHa 180°.

2) CymMa KBaJlpaTOB KaTeTOB NPSIMOYTOJIbHOIO TPEYroJibHUKa paBHa KBajl-
paTy ero rurnoTeHy3bl.

3) Panunyc oKpy>KHOCTH, BIIHCAHHOH B MPaBHJIbHBIA TPEYroJbHHK, PaBHs-
€TCsl OIHOH TPeTbell YaCTH €ro BhICOTHI.

Ortser:

| Mogayab «PeanbHas MaTeMaTHKa» |

14. DKcKypcHOHHOe GIOpO MPOBOAMT TPYNNoOBble 3KCKYPCHH MO TOPO.Y.
[TpeficKypaHT Lied npuBeaEH B TabJHLIE:

KoaunuectBo He 6onee (O14m07 |(Or81m012 |OT113 1020
TYpPHCTOB 3 uyesoBeK |uesioBeK YeJIOBEK yeJI0BEK
Ilena 6uaera pis (1200 py6. |1000 py6. |850 pyo. 720 pyo.
OJHOTO TYpHCTa

CkoubKo py6Jieit mosTyuuT G10po 3a rpynmy u3 16 uesioBek?
Ortser:

15. Ha rpa¢uke (cM. puc. 153) XKUPHBIMH TOYKaMH MOKa3aHa MakCHMaJlbHas
CyTOuHasi TeMrepaTtypa Bo3ayxa B PoctoBe-Ha-IloHy B nepxoz ¢ 1 no 19 uioHs
1979 roga. Ha ropu3oHTa/bHOM OCH OTMEUAlOTCSsl IHH MeCsLa, Ha BepTHKaJb-
HOM — TeMnepaTypa Bo3fyxa B rpagycax Lleabcus. J1as HarnsaaHOCTH XHpPHLIE
TOUKH COeIHHEHb! IUHUAMH. OTIipefieiuTe, CKOJMbKO CYTOK B YKa3aHHLIA NepHOL,
MaKCHMaJibHasl TeMIlepaTypa Bo3ayxa npesbliana 26°C.

OrTser:
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t,Cyg
EREEREEEEY A -
28 ;/ \\ ;
T
26 . I
2 T <
i {

»-
3 6 9 12 15 18 OHu Mecaya
Puc. 153

16. [1pu npurotToB/eHHH Bapetbsi 6bl10 B3TO 2 Kr caxapa. CKO/bKO KHJIO-
rpaMMoB (pyKTOB Oblji0 B3SITO, €CJIH OHH cocTaBuii 60% OT Macchbt BapeHbsi?

OTBeT: .
17. [yiowank kopa paHa 12 2. KakoBa A/1vHa KOBPa, €CJIH OHa Ha 1 M 60J1b-
we ero WHpHHbI? OTBET 3aMuilIkTe B METPaX.

OrBeT;
18. Ha kpyroBoii narpamme (cM. puc. 154) nokasaHo pacnpenesieHde COTpy-
HHUKOB HEKOTOPOH OpraHH3alMH 110 YPOBHSAM [10JyYeHHOTO HMH 00pa30BaHHs.

KakoBo npuMepHOe KOJIH4eCTBO COTPYAHHKOB, HMEIOLIKX BbiClllee 06pa3oBa-
HHe (6€e3 yu€HOH CTereHH ), ecyi BCero B OpraHH3aLvi paboTaeT ABECTH yeJlo-

BeK?

H:DID — CpeZHEe CENHATBHOE
— HEOKOHYEHHOE BhICILIEE

E — ob1ee cpenHee

. '/ // /] — umeror yuenyio crenens
. - . . . L \
o e e e 3 l::l — Boiciee (0e3 yuéHoif
~ . . cTeneHH)
Puc. 154

1) 6osee 100 uesoBek

2) nprmepHo 20 yesioBeK

3) npumepHo 80 uesoBeK

4) meHee 50, HO 60/1ee 25 yesloBEK
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19. Cpenu yunreJieh wkosbi 12 yenosek Mosioxe 30 Jsiet, 8 yenosek — ot 30 10
40 ner, 16 yenioBek — ot 41 10 50 JsieT, 14 yesioBek — crapiue 50 ser. Kakoa
BEpPOSITHOCTb TOTO, YTO BBIOPAHHOMY Hayraj yuHTeJIto LKobl 6osiee 50 jet?

OrTBerT:

20. 13 dopmyani a? = b? + ¢2 — 2bc - cos A (TeopeMa KOCHHYCOB) BbIpa3uTe
KOCHHYC yrJia A.

OTBeT:

Yactb 2

3al.laHIHl 3TOH YaCTH BbINOJHANHTE C 3aMHCbIO pPEClICHHA

| MonyJib «<AareGpa» ]

21. Pewnre HepaBeHcTBO (z —3)(z —9) < 7.

22. Karep npoiwiéJi o Te4eHHI0 peKH pacCTosiHHe OT MyHKTa A 10 nyHkta B 3a
3 yaca, a ot B 10 A — 3a 5 yacoB. 3a CKOJIbKO 4acoOB NpoOMbiBéT oT A 10 B
MJIoT?

23. Ilpu kakoM 3HaueHHH b nmpsamas y = —2z + b HMeeT ¢ mapaGoJoi
y = 72 — 67 poBHO OfHy OOuIyI0 TouKy? HaiiauTe KOOpAHHATHI 3TOM Tou-
KH. [locTpoiiTe B 01HOH CHCTeMe KOOPAHHAT JaHHYI0 NapaboJly U npsAMYIO NPH
HalJeHHOM 3Ha4YeHHH b.

| ' Monyab «leomeTpus» |

24. B paBHOGenpeHHO! TpaneuxH, ONHCAHHOH OKOJIO OKPYXHOCTH, OLHO H3
OCHOBaHH#H paBHO 8 cM, a 60KOBasi CTOPOHa paBHa 5 cM. Haiinure BTopoe oc-
HoBaHue TpaneuH. OTBeT BLIPa3uTe B CAHTHMETpaAX.

25. B paBHo6enpenHom AABC ¢ ocHoBaHueM BC npoBeseHa GHCceKTpHca
BHellHero yria A. Jlokaxure, uto 3Ta GHcceKTpHca napaienbia BC,

26. lanbl 1Be OKPYXKHOCTH C pajHycaMH 23 CM H 7 CM, PacCTOSIHHE MeXIy
LIEHTPaMH OKpYXHOCTel paBHO 34 c¢M. K 3THM OKpY>KHOCTSIM [IpOBeJieHa 06-
11asl BHELIHSAS KacaTeJ/bHas (KacaTeslbHasi, He epeceKaioiias OTPE30K MeX 1y
LIEHTPaMH 3THX OKpYKHOCTeilt ). Halimure LnuHy oTpe3ka Kacare/ibHOH, 3aKJIH0-
Y€HHOro MeXJy TOUKaMH KacaHus. OTBeT Bbipa3uTe B CAHTHMETpaX.
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Bapuant Ne 20

Yacte 1

| Monyab «Anre6pa» |
1. Haiigure 3HaueHue Boipaxenus 27,251 : 0,17 — 158,3.

OrtBer: .
2. [1po uncaa a u b u3BecTHo, uto @ < 0 < b. M3 caenyoLux HepaBeHCTB
BblGEpUTE HEBEpHOE:

1) 3b—5a > 0 2) < @ > b 4)-11;>%
3. BbluuciuTe 3HaUeHHe BbIpaXKeHHs ’/11 ‘/

OTBer:
4. Pewnre ypaBHeHue (0,5 — 1) : % = 1,8z — 3.

OrtgerT: .
5. YcTaHoBHTE COOTBETCTBHE MeXy rpacdukamu GyHKUMI (cM. puc. 155) u
copMysaMH, KOTOPbIEe HX 3a1aI0T.

A) 7 B) 7 ) B) b7 |

: \l;
~L 1 AN diEN
O T~[x X ON x

/ \

Puc. 155
— _ _1 _ 1
1) y=3z 2) y=-32 3)y—§x 4)y——§x
OrBer: Alb B

3.3._3.3.

6. Haiinute 3HaMeHaTe1b reOMETPUYECKOH MPOrPeCcCH — 2, =1 — 2. 2 -
p porp 5°10° 20’ 40’

OTser;

a+b)?—(a®+ b2)
—ab

7. Cokparure 1pobb (

OrBer:;
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8. VYkaxuTe HanMeHblliee uenoe YHCJIO, YIOBJICTBOPSAIOLICE HEPABEHCTBY

a?-3%z+2%<0

OrTBer:

| Mogayanb «leomeTpusi» |

9. B paBHOGenpenHoM TpeyrosibHike ABC ¢ ocHoBaHHeM AC nposejeHa me-
anaHa BM, paBHasi 8 cM. UeMy paBeH nepumerp tpeyronbhHka ABC, ecin
BC = 10 cmM? OTBer 3anHiLuTe B CAHTHMETPaX.

OrTser;

10. B npsmoyroabHoM Tpeyronbhike ABC kater BC paBeH 15 cwm,
sin B = 0,8. Haiinute kater AC. OTBeT 3anmuiiuTe B CAHTHMETpaX.

OTser: .
11. Mnowazns Tpeyronbuuka ABC pasna 24 cm2. Haiipwre Bricoty BK, ecain
M3BECTHO, YTO OHa B 3 pa3a MeHblie cTopoHbl AC. OTBeT 3aMnHLINTe B CAHTH-
MeTpax.

Orser:

12. Haiigure yroa A tpeyrosibhiuka ABC, n306paX€HHOro Ha pucyHke 156.
OrtBer 3anuLuKTe B rpajycax.

B

42
C 7 A
Puc. 156

OrtBer;

13. YKaxKuTe B OTBETE HOMEPA BEPHLIX YTBEPHAEHHH.

1) OnHocTOpOHHHE YIJibl, 06pa30BaHHbIE NPH EPECEYEHHH Napallie/ibHbIX
NpAMbBIX CEKyILleH, PaBHbI.

2) CyMma KBajpaToB CTOPOH MpsSIMOYroJibHHKa paBHa CyMMe KBaJpaToB
ero guaroHalet.

3) Paanyc OKpy>KHOCTH, ONMHCAHHOH OKOJIO MPAaBHJBLHOIO TPEYroJbHHKA,
paBHsieTCs1 ABYM TPETbHM €ro BhICOThI.

OrtgeT:
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| Moayab «Peanbnas matemaTuka»

14, O6pazoBarenbHasi hHpMa NPOBOIUT 3aHSTHS 110 H3YYEHHIO aHIJIHHCKOrO
A3blka. [TpefickypaHT 1ieH npuBeaéH B TabJHLIE.

KonnuectBo He 6onee (Ot 6 no 10|01 11 mo 15Ot 16 1o 20
oByuaroumxcs 5 yesloBeK |yesioBeK yesi0BeK yeJsIoBeK
Llena 3anarus ansa|1500 py6. |[1200 py6. (840 py6. 720 pyo6.
0JIHoro obyyaroiue-

rocs

Ckonbko py6Jieit noJyyut pHpma 3a OJIHO 3aHsITHE OT rPyMNIbl U3 14 yeso-
BeK?
OrBer:

15. Ha rpacduke *KHpHbIMH TOYKAMHU MOKa3aHO MOTPe6/EHHE SJIEKTPOIHEPTHH
B TeueHHe rojia ceMbéii U3 Tpéx yesosek (cM. puc. 157). Ha ropusonranbcHoi
OCH OTMEYEHbI MeCsllbl, Ha BepTHKaJbHOH — MecsyHoe rnoTpebJ/ieHre 3JieK-
TPO3HEPrHH B KWJIOBATT-yacax. /119 Har/IsgAHOCTH XXHPHbIE TOYKH CO€IHHEHBI
JHHHAMH. OrnpezennTe, CKOJMbKO MecsiLieB NMoTpebJieHHe 3/eKTPOIHepruu He
npesbillano 92 KujoBaTT-4acos.

KkBm-y
100

, /
96 Vi N
92
88
84

80

AHBADY Mmau cenmabpb Mecaybl

poas

Puc. 157

OrBeT:

16. B coctaB MeqHO-HHKENEBOTO CIJiaBa BXOAMT 3,5 Kr meau. Yemy paBHa
Macca CIJaBa, ecqH HUkesab cocTasaseT 30% 3toil Macchl? OTBeT 3aMHILH-
TE B Kunorpammax.

OrTger:
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17. Tlnowans KoMHaTH paBHa 20 M2, YeMy paBHa LUHPHHA KOMHATBI, €CJIH OHa
Ha 1 M MeHbuwe ero AuHbI? OTBET 3aNHILHTe B METPax.

OTBeT:

18. Ha kpyrosoit quarpamme (cM. puc. 158) nokasaHo pacripesesieHue COTpya-
HHUKOB HEKOTOPOH OpraHu3alMH no Bo3pactaM. KakoBo npHMepHoe KoJiHue-
CTBO COTPYAHHKOB B BO3pacTe OT TPUILIATH NSATH IO COPOKA JIeT, eCJIH BCero B
OpraHu3aLHH paboTaeT CTO YesIOBeK?

E—] —25-30ner
— 30 - 35 mer
: — 35— 40 ner
[TTTT] —40-45ner
'/ // /| — crapue 45 ner

Puc. 158

1) 6osee 40 yesoBek

2) npumepHo 10 yesoBeK

3) npumepHo 32 uesioBeka

4) meree 20, HO Gosiee 12 uesioBeK

19. B nmeTckHil 0340pOBHTeJIbHBIHA Jlarepb NMpHexand 46 uyesoBek H3 Mock-
Bbl, 24 yesioBeka — u3 fpocaasas, 30 yenosek — u3 Caukr-Ilerep6ypra,
20 yesioBexk — 3 PocroBa-Ha-[loHy. KakoBa BeposiTHOCTb TOTO, 4TO Npeace-
JareJieM COBeTa Jiarepsi CTaHeT fpocJlaBell, €CJIH BCE YYallHeCcs HMEIOT paBHble
LIAHCHI?

OTtBeT:

20. CropoHbl TpeyrosibHika a = 13 cM, b = 14 cM, ¢ = 15 cm. Boiuncaure
naow@ab TpeyroqbHuka S, ucnoansys gopmy.ty [epona

S = Vplp—a)p-d)(p—c), rrep = 9—-'—-3& — MoJynepuMeTp Tpe-

yroJibHHKa. (OTBET 3aMHIINTE B KBaZAPATHBIX CAHTHMETPAX. )

OrBeT:
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Yacte 2

3a11amm 3TOH YaCTH BbIMOJHAHTE C 3aMHCbIO pEelI€HHUuA

[ Mopayab «<Anre6pa» |

21. Pewunre HepaBeHeTBO (z + 2)(z — 6) > 33.

22. JIoe paGouux, pabGoTast BMeCTe, MOTYT BbINOJIHHTbL paGoTy 3a 12 axeit. 3a
CKOJIbKO IHeH, paboTas OTae/IbHO, BBINOJHHT 3Ty paboTy nepBblid pabouuii, ec-
JIW OH 32 [1Ba JIHS BbIMOJHSIET TAKYIO XK€ UacTb paboThl, KAKYIO BTOPOH — 3a TpH
ZHSA?

23. Tpu kakoM 3HaueHuH b ipaMas y = 6z — b uMeeT ¢ napabovioil y = T2 +4x
POBHO OfiHYy o6lyto Touky? Haiiaute koopauHathl 310# Toukd. [TocTpoiite B
OZHOH CHCTEMe KOODAMHAT AaHHYlo napaboay H MpsiMyto NpH HaliAeHHOM 3Ha-
YeHHH b.

[ Moayab «Teomerpus» |

24. Paguyc OKpYyXKHOCTH, BIHCAHHOH B paBHOGEAPEHHYIO TpaleuHio, paBeH
5 cM. Hafigure noowanp Tpaneiyu, ecau eé cpeanssi JHHUs paBHa 12 cM. OT-
BET Bbipa3uTe B KBAaPaTHbIX CAHTHMETpaX.

25. JlokaxuTe, 4TO MJIOIIA/Ab TPEYroJbHHKA paBHA MPOU3BEEHHIO €ro noJy-
nepUMeTpa Ha pafiiyC OKPYKHOCTH, BIIHCAHHOH B TPEYrOJIbHHK.

26. Haiinute paauyc oKpy:KHOCTH, OMMCAHHOH OKOJIO MPSIMOYTOJIbHOTO Tpe-
YroJIbHHKa, €CJIM OJIHH H3 €ro KaTeTOB paBeH 15 CM, a IPOeKLHs APYroro Katera
Ha rHnoTeHy3y paBHa 16 cM. OTBer Bblpa3HTe B CAHTHMETpAX.

Bapuant Ne 21
Yactb 1
[ Moayab «AnreGpa»
7 _q1382) .18l
. (1405 - 1383 ) : 185
. DbIUHUCJIUTE 0’002

OTBeT:
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2. Ha koopnuHaTHO# NpsAMO# OTMeYeHB! uHeaa m H n (cM. pHc. 159).
>

1 7 0 m 1
Puc. 159

Kakoe u3 criefiylounx uuces HanGobliee?
I)m-—n 2) n+m 3) |m+n| 4) 2n

3. 3HaueHHe KaKOro 13 MpHBEAEHHBIX HHXKE BbIPAXKEeHHH 5IB/SIETCS PaLHOHAJIb -
HbIM UHCJIOM?

1) (v3)3 2) Va+ va 3) §-—2ﬂ 4) (2 + V3)?

4, Haiipute KOpHH ypaBHeHus z2 + 2z — 48 = 0.
OtBeT:

5. YcranosuTe coorBeTcTBHE MexAy rpadukamu ¢yHkuui (cM. puc. 160) u
thopMy/1aMH, KOTODbIE X 33/1aI0T.

A) Y B) 57 B) 7k
\ / B 3
I X N3 0 X
0 .l
Puc. 160
Dy=1l-z 2)y=(z-1)? 3)y=—-vVz 4)y=+-2
OrBer: A b B

6. [lana apudmeTnyeckas nporpeccusi: 6, 3,0, —3, ... . UeMy paBeH e€ aeBsiTblit
yJjeH?

OTBerT:

7. YnpocTHTe BbipaKeHHe %6((5 + m)? — (3 — m)?), HaiiuTe €ro 3HayeHHe

npH m = 2. B oTBeT 3anuiuuTe 110JyueHHOe YHCJIO.
OTtBeT:
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4z +11 > 0,

3—z < 2.
Ha kako#i U3 KOOpIMHATHBIX TPSAMBIX K300 paXKeHO MHOXKECTBO eé peLLeHHH ?

8. Peluute cHcTeMy HepaBeHCTB {

) — o vvcreqy 2) IV
—2,75 5 5
3) —fAL Al Ll 4) —_——l L >
-2,75 1 -2,75 -1
[ Monyab «[eomeTpusi» ]

9. K okpyxHocTtH ¢ ueHtpom O (cM. puc. 161) npoBenena kacatenbHags M A
(A — Touka kacaHus). M3sectHo, uto ZOM K = 140°. Haliaure ZAOM,

OTBET AaiTe B rpamycax.

Puc. 161

OrBer:

10. Ha pucyHke 162 «CB = «DFE = 130°, «CE = 90°. Hafnute ZA.
OrBer paiite B rpagycax.

o

90
E

130

B\ /D

A
Puc. 162

OrBerT:
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11. Haiizure muioliap TpeyrobHUKa, H306paXXEéHHOro Ha pHcyHKe 163,

5

4
Puc. 163

OrBer:;

12. Haiiaute BenuyuHy yriia, u3o6paxkéHHoro Ha pucyHke 164. Oter faiite B
rpaaycax.

Puc. 164

OrTBer:

13. YkaxKuTe HoMepa HeBePHbIX YTBEPXKAEHHH.

1) B napaanenorpamMme aHaroHaju TOYKOH INepeceyeHHs1 AEJATCA MOno-
JiaM. '

2) B npsiMoyroJibHHKe AHaroHaJu sBJSI0TC GHCCEKTPHCAMH €ro yIJioB.
3) JlnaroHasy Tpareuns paBHbl.
OrBer:

| Moayab «<PeanbHas MaTeMaTHKa» ]

14, B Tabauue npHBeieHO paclucaHHe IBHXXEHHS aBTOGYCOB OT CTAHLIMH A 10
craHuud B.

OtnpapneHue us A | 11.40 13.10 15.50 16.20
[1pu6biTue B B 12.45 14.20 17.05 18.20
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[Taccaxkup B 13.20 HaxoauTCsl HA cTaHLMKH A M XOUET KaK MOXKHO CKopee MMo-
nacTb Ha cTaHuMio B. B kakoe Bpemsi maccaxkup rnpuenet Ha aBToGyce Ha
cTaHuuio B?

1) 14.20 2) 17.05 3) 12.45 4) 18.20
15. IpadHk 3aBHCHMOCTH KMHETHUECKOH SHEPTHH OT BpeMeHH s Tesa, 6po-
LIEHHOTO C MOBEPXHOCTH 3€MJIH NOJ HEKOTOPbIM YI/IOM K FOPH3OHTY, TOKa3aH
Ha pHcyHKe 160. B kakoi MOMeHT BpeMeHH KHHeTHUeCKasl SHeprusi HauMeHb-
uias? OTBeT JaiTe B CEKyHaX.

AEK’ﬂWC
61\ /
\ /
4
2
0 2 4 6 ey
Puc. 165

Otger:
16. B BbixoaHble qHH GuiteT B KHHO cTOWT 300 py6., a B 6yaHHE JHH LieHa Ha
30% Huxe. CeMbsi U3 UETHIPEX UEJIOBEK MOKYyNaeT yeThipe GUJieTa Ha CeaHc BO
BTOPHHK. KakoBa 6yzer ctouMocTb Beex 6GuiietoB? OTBeT naite B py6asix.

Orser:
17. JlnvHa TeHH OT fepeBa paBHa 4,08 M, a AJIMHA TeHH MaJsbuHka 1,36 M. Ka-
KOBa BbICOTa JlepeBa, ecJii pOCT MajbuKa cocrasJiser 1,60 m? Otser naite B
MeTpax.

Ortser:
18. Ha kpyroBoii nuarpamme (cM. puc. 166) npencraeieH acCOpTHMEHT Mpo-
LYKTOBOIO MarasuHa.
Kakoe 13 ciieayouiux yreepKaeHtii HeBepHo?

1) MoJsiouHble NpOAYKTbI H KOJ16aChl COCTABJSAIOT OKOJIO NIOJIOBHHBI aCCOP-
THMeHTa.

2) Konbacsl 1 @pyKTbl COCTaBJSAIOT GoJlee NOJIOBHHBI aCCOPTHMEHTA.

3) HanuTk# 1 MoJIouHble TPOAYKThI COCTaBJSIIOT OKOJIO YETBEPTH aCCOPTH-

MEHTA.
4) Xn1e606y/I0UHbIX H3AENHH B aCCOPTHMEHTE MEHbILIe, YEM MOJIOUHDIX MPO-

IYKTOB.
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— MOJIOYHbIE IPONYKThI

— HaIMTKH

E—1 — ¢pyxmu

— xne600ynoyHbie H3emus
:I — xonbacel

Puc. 166

19. Ha mapuipyre pa6ortaior 20 aBTO6GYCOB, H3 HHX 9 GesbiX, 6 3esIEHbIX,
ocTa/bHble — cepble. HaliauTe BeposiTHOCTD TOrO, 4TO aBTOOYC, NOABEXABLIHH
K OCTaHOBKe, OKaXeTCsl CephIM.

OtBeT:

20. Cuna Toka (A) Ha yyacTke 3JIeKTPHUECKOI LieNH BbIYHCJIgeTCs 10 opmyJie
=Y

R ’
3T0H (hopMyJIOH, HalaHTe conpoTuBJeHHe (OM), IPH KOTOPOM CHJia ToKa Gyaer
paBHa 2 A npu HanpsikeHud 24 B. Otser naiite B Omax.

OrTBer:; .

rae U — Hanpsikenue (B), R — conpotuenenue (Om). [Toab3aysich

Yactb 2

3anaHus 3TOM 4aCTH BLITTONHANRTE C 3aANMKCbIO pelleHUS

B Monyas «Aare6pa»

-1 ]
3

1
.3 3_-3%.2 2‘)-\3/6.
22. BesnocHnefucT Bblexas W3 ropoia B MOCEJIOK 1o Jopore, LTHHA KOTOPO#
24 kM, a Bo3BpaTuJcs no apyro# gopore, aauHo# 30 kM. Hecmotps Ha To,
YTO Ha OOPaTHOM MYTH OH YBEJIHYHJ CKOPOCTb Ha 2 KM/4, Ha oOpaTHbIA NyTb
OH 3aTpaThg Ha 6 MHH GoJibllle, YeM Ha MyTb W3 ropoza B nocénok. C ka-
KOH CKOpOCTbIO BO3BpaluaJcs Benocuneauct? (MasectHo, uto ero ckopoctb
He npesbiluaer 30 kM/u.) OTBer naiite B KM/u.

5
21. BbluHCJHTE (23
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23. Ilpu KakoM 3HayeHHH b mpsimasi y = b — 2r uMeeT ¢ mapaboJoi
y = —x? + 2z poBHO oaHy 06wILyI0 TOuKy? HaiiuTe KOOPIHHATHI 3TOk TOU-
kH. [TocTporite B 0HOM CHCTEMe KOOpPAHHAT AaHHYI0 MapaboJty H NMpsiMyto NpH
HaHJAEHHOM 3HaYeHHuH b.

[ Monayab «FeomeTpusi» ]

24, B pasHo6enpenHom AABC ocHoBaHne AC = 30, Bbicora BH = 20.
Hafigure Boicoty AK.
25. JloKaxHTe, UTO AMaroHa i poM6a B3aHMHO MepreHaHKYJIsi pHbI.

26. OK0JI0 OKPYXXKHOCTH paJnyca 2 CM ONHCaHa paBHOGEAPEHHAsH TpameLHs ¢
naowansio 20 cm2. Haliaute 1uHbI cTOPOH TparneuHH (B cM).

Bapuant Ne 22

Yactb 1

I Monyab «Aare6pa»

7 _g39)\ .ol
(95% 9318) 21 +0,373

0,2

1. Buluncainre

OTser:

2. Ha koopauHaTHOH NpsiMOH OTMeUeHbl YuCJIa = U y (CM. puc. 167).
>

y T x 0
Puc. 167

Kakoe u3 caienyoumx ukces Hanbosbliee?

1) y+2z 2) |—y—z 3) ly —z| 4) T+ 2y
3. 3HaueHHe KAaKOTO U3 NMPHUBENEHHBIX HHXKE BbIPAXKEHHUI IBJISIETCS paLlHOHAJIb -
HbIM YHCJIOM?

1) % 2) 7 3) sin 30° 4) (5 + V/3)?

4. HaiinuTe KopHH ypaBHeHHs 12 — 13z + 40 = 0.
OtBeT:
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5. YcTanoBHTe COOTBETCTBHE Mex1y rpadukami ¢yHKuMi (cM. puc. 168) u
¢opMyJ1aMH, KOTOPBIE HX 33JaI0T.

A) 37} b) y B) Y
1
»> 1 1
011 Ix -t X
o 1L o
/ \ ~
/
T
Puc. 168

Dy=-vZ 2y=-(-1° Yy=-(+1)° 4Hy=-1

OrTseT; A b B

6. Ilana apudmernueckas nporpeccus 5, 1, —3, —7, ... . Uemy paBeH eé BoCb-
MO# WjieH?

OrTser;

7. YnpocTHTe BblpaXkeHHe ;nl_ ((4 — m)? — 8(2 — m)), HaiiauTe ero 3HaueHHe

npu m = 3. B 0TBeT 3anuiuHTe NOJyYeHHOE YHCIIO.
OrTBeT:

6 — 5x > 0,
-4 -z <3.
Ha kakoii u3 KOOPAHHATHBIX MPAMbIX H300PaXK€HO MHOXKECTBO €€ peLleHH?

8. Pelunre cucTeMy HepaBeHCTB {

1 bk 2
) 1 1,2 ) -1 1,2

3) st vt vl b il ) S L Ll L Lkl oy
) 1,2 ) -7 1,2

| Monyab «FeomeTpus» |

9.B AMNP: ZM NP — npsamoit (cM. puc. 169), PN = 2, BHEIUHHH yroJ
npH BepiinHe P pasen 120°. Hafiaute M P.

OTBer:
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ph120

Puc. 169

10. K okpyxHocTH (cM. puc. 170) npoBesieHbl KacatesabHasi AB U cekyluas,
rnepecekaolasi OKpy»HocTb B Toukax C u D. MsBectHo, yto AC = 4,
CD = 5. Haiinure AB.

Puc. 170

OrTser:

11. Halinure niowans TpeyronbHHKa, H300paXkEHHOro Ha pHCyHKe 171,

13

12
Puc. 171

Orer:

12. Halizute BesiHUHHY yraa, U300paxKEHHOro Ha pH-
cyHke 172. OTBert paiite B rpagycax.

OTsert:

Puc. 172
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13. YKaxuTe HOMepa BepHbIX YTBEPXKIEHHII.

1) Ecnu B npsMOYro/ibHHKe CMeXHble CTOPOHBI PaBHbI, TO TAKOH MPAMO-
YroJIbHHK — KBajpar.

2) B TpeyronbHHKe CyMMa JByX CTOPOH 6OJIbLLE TPETheH CTOPOHHI.

3) JluaroHasiH TpanelunH paBHHI.

OTger;

l Moayab «<Peanbnas MaTeMaTHKa» |

14. B Tabsuue npuBeieHO pacnUcaHHe ABHXKEHHS 3JeKTPHUYEK OT CTaHUHH A
JI0 CTaHUMH B.

OrtnpaBaenne us A | 12.15 | 14.20 | 15.30 | 17.05
[Ipu6bitue B B 14.10 | 16.15 | 17.30 | 19.00

[Taccaxup B 14.40 HaxoquTCA HAa CTAHUMH A M XOUeT KaK MOXKHO CKopee
TONacTb Ha ctTaHuuio B. B kakoe BpeMsi naccaXup NpHeeT Ha 3JEKTPHUKE Ha
cTaHuuio B?

1) 14.10 2) 16.15 3) 17.30 4) 19.00
15. Ha pucynke 173 nokasaH rpaduk 3aBHCHMOCTH CHJIbl TOKA B 3JIEKTpHYE-
CKOH LMK OT BpeMeHH. B Kako#i MOMEHT cHsia ToKa HauGoJsbluas? B oTeer
3aMUILKHTe BPEMS B CEKyHAaX.

L mAd
30
2041/
104
0 5 10 15 ¢

Puc. 173

OTser:
16. B 6ynnue auu 61aer B KHHO cTouT 300 py6., a B BhIXOAHBIE AHH LieHa Ha 30%
Bbille, CeMbst U3 ABYX Y€JIOBEK ITOKYNAET [Ba GH/IETa Ha CEaHC B BOCKPECEHDE.,
CKOJIbKO ileHeT UM MPHAETCA 3aIIaTUTh?

Ortger:

17. Onuna TeHu ot foMa paBHa 12 M, a LMHA TeHH MasbyuHKa pocToM 1,5 M
paBHa 1,2 M. Hafinure KostHuecTBO 3T2K€Ei B I0OME, €CJIH H3BECTHO, YTO BBICOTA
OJIHOTO 3Taxa COCTABJIAET 3 M.

Ortser:
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18. Ha kpyroBoii auarpamme (cm. puc. 174) npeacrasJieHbl exxeMecsiuHble pac-
xonbl nencHoHepky Knasauu IletpoBHbl, nencust kotopoi 7200 py6.

[TI1I] — pacxons na nuranue
— MPOYHE Pacxoibl

| I E——] — pacxons! na nexapcTsa

" [ — rommynamsisie mrarexs

Puc. 174

Kakoe 13 cjieyounx yrBep>xieHHid HeBe PHO?

1) OKoJ10 MOJIOBHHBI MEHCHH YXOIHT Ha JIeKapCcTBa H KBApTILIATY.

2) Pacxonbl Ha JiekapcTBa COCTaBJSAIOT 6oJiee UeTBEPTH EHCHH.

3) Ha nponyKTbl nuTaHHs yXOAHT 0K0J10 2400 py6.

4) Pacxonbl Ha JiekapcTBa M MpOYHe pacxolbl NPHOJH3UTENbHO paBHbI
KBapTIJjare.
19. Ha mapuupyre pa6otaiot 7 3enéHbix aBTo6YyCcOB, 8 cepblX H 5 6enbix. Haii-
JIHTe BEPOATHOCTb TOTO, YTO aBTOOYC, MOAbeXaBLIHiH K OCTAHOBKE, OKaXKeTcs

CepbIM.
OrBert: .
20. Kunernueckas sneprus Tesa (k) maccoit m (Kr), ABHXYLLErocsi Co CKO-
mu? .
pocTbio v (M/c), BbluMcasieTcs no gopmysie E = 5 [Tonb3yscb 3TOMH

topmyJI0ii, HaliIMTe CKOPOCTb Tea Maccoi 3 Kr, HMelLLero KHHeTHYEeCKYIo
suepruio 54 JIx. Otser naiite B M/c.
Orser:

Yactb 2

3anaHus 3TOM YaCTH BbINOJIHANTE C 3aMUCHIO PelleHUN

| Moayab «AareGpa»
13

—2%. 55) . {/1000.

1 3
21. Beiuncaure (54 .24
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22, Besnocunenuct npoexas 67 kM 3a 4 4, TpHYéM Ha NOCJCIHHX 27 KM NYTH
ero cKopocTh Gblia Ha 2 KM/u 6GoJibilie, YeM Ha Npe/IbIAYLIEM YUacTKe MyTH.
CKOJIbKO BpEMEHH 3aTPaTHJl BEJIOCHIIEHCT Ha nocJieiHHe 27 kM mytH? OTBer
JaiTe B yacax.

23. Tpu KakoM 3HaueHHH b ipsimast y = T — b umeet ¢ napaboioil y = x2 — 3z
poBHO oaHy o6uiyio Touky? Haiiaute koopaxHaThl 3T0H TOUKH. [TocTpoiite B
OHOH CHCTEME KOOPAHHAT AAaHHYIO NapaboJTy H MPSMYIO NPH HaHJeHHOM 3Ha-
yeHuH b. .

| Moayab «leomeTpus» |

24. B AABC: AC = 60, Bhicota BH = 12, meqana BM = 13. Haiiaute
cropoHy AB, ecii AB > BC.

25. lokaxure, 4yTO cepearHbl CTOPOH POMGa SIBJSIOTCS BEPUIHHAMH NPSAMO-
YroJIbHHKA.

26. Ilnowany paBHOGEAPEHHOH TpamneLUH, OMHCAHHOH OKOJIO OKPYXXHOCTH,
pasHa 18. Hatinure 60KOBYIO CTOPOHY 3TOH TpPareL#H, eCJii H3BECTHO, YTO OCT-
pbIH yroJi pH OCHOBAHHH Tpaneuuu paBeH 30°.

Bapuant Ne 23

Yacrb 1

] Monyab «<Asre6pa»

1. Haiiaure 3Hayenue Bbipaxenus (—0,5)2 - % -5+ 1%.

OrBerT:

2. Ha koopauHaTHO#H npsiMoii oTMeueHbl yHcna ¢ H b (cM. puc. 175). Kakoe u3
CJIeIyIOLIMX YHCeJ HauMeHbliee?

a 0 | 5>
Puc. 175
1) —3a 2) —a—b 3) 0,56 4) a—b
3. Kakoe H3 unce IBASIETCS HPPALIHOHAIBHBIM?
1) V2.5 2) /0,0016 3) (V2)4 4) 1%

4. Haiinute KopHH ypaBHeHHust ©2 + 0,2z = 0.
Orser:
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5. Ykaxute rpadvk pyHkuud y = (z — 2)% + 1.

1) T 2) y
/ \ /
1 X
0 - I
5 rd
3) Ly 4) &
\ / \ /
! X 13
0 0 1

6. Haiiante TpeTuil uneH nocJ/ie10BaTeNbHOCTH (ay, ), 3aAaHHOH PEKYPPEHTHO,
eciM a1 = 2, ap+1 = 3a, + 1.

OtgeT:
7. IlpenctaBbTe B BUAe Apo6GH BbIpaXKeHHe 2z 1, HaHa1Te ero 3Ha-
-4 -2
yeHHe NpH £ = —1,5. B oTBeT 3anuiuKTe MOJyYeHHOE YUCJIO.
OrTser:

8. Pewnte HepaBeHcTBO 3(z — 2) —4(8 — ) = 9(z — 2).
1) [—10;400) 2) (—o0; —28] 3) (—o0; —10j 4) [-28;+400)

| Moayab «[eomeTpusi» |

9. B rpeyrosbHuke ABC cMexHbie yIJIbl IPH BepllHHe B oTHOCATCSA KakK 4 : 2,
ZA = 40° (cM. puc. 176). Haiaure Benuuny yraa AC B. OTBet aalite B rpa-
Aycax. y

Cl

40

Puc. 176

OTseT:
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10. Uepes Touky C OKpY>XHOCTH NpOBeJeHb! KacaTesbHasi a H xopaa CD, oT-
ceKalolliasi MeHbLUYIO Ayry, paBHylo 80° (cM. puc. 177). Hafinure yrosn mexny
HuMH. OTBeT JaiiTe B rpagycax.

Puc. 177

OrTaer:

11. Haiiaute cpeaHIoio JIMHHIO TpamnelHH, ecJiH eé mowaab pasHa 120 cM2, a
BLICOTA paBHa 8 cM.

OrTser:

12. Haiimure cunyc yria BAC nipsimoyrosbHoro TpeyroJbiika ABC ¢ nps-
MbiM yriioM C, eciin AB = 20, AC = 12 (cM. puc. 178).

B

Puc. 178

OTBeT:

13. YkaxkuTe HOMepa HeBePHbIX YTBEPIKIAEHHH.

1) KacaresnbHasi K OKpYXKHOCTH NepIEHAHKYJISIPHA K paaHycy, NpoBeaéH-
HOMY B TOUKY KacaHHsi.

2) TpeyroJibHHK co cTopoHamu 20, 21, 29 — npsiMOYroJIbHbIH.

3) OTpe3okK, coeqHHAIOLHMI CepeNHHbl AMaroHael TpanewyH, napanneseH
OCHOBaHHSIM H paBeH MOJIyCyMMe OCHOBaHHH.

OTBeT:
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| Moayab «<PeanbHas maTemaTHka» B

14. B TabuHLie ykasaHbl LieHbl 33 MPOXKHUBaHHe (32 HOMEP B CYTKH) B TOCTEBOM
aoMme «¥ Cawm» B nocésnke JlazapeBcKOM.

MaH—HIOHb HIOHb—aBTyCT | CeHTAGPb
AByxmecTHbIH HoMep| 500—1000 1200—2000 1000—1300

HBan MBaHOBHY ¢ CBIHOM peluuay oTAOXHYTb 10 AHel (B aBrycTe) 3a MHHU-
MaJibHYI0 LeHY B 3TOM JoMe. CKOJIbKO pyOsieil OHM 3arviaTsT 3a MPOKUBaHHe B
HEM?

OTBerT:

15. Ha rpaduke (cM. puc. 179) n3o6pa)keHo COOTHOLIIEHHE MeXIY BbICOTOH
MECTHOCTH HaZ yPOBHEM MOpst (B MeTpax) H aTMOC(hepHBIM AaBJieHHEM (B MHJI-
JUMeETpax pTyTHOro ctos16a). Ha cko/ibKO MHJIJIMMETPOB PTYTHOTrO CTOJ16a OT-
JM4aeTcs AaBieHHe Ha BbicoTe 750 M OT aBJieHHs1 Ha BbicoTe 9750 M?

\ D, MM pm.cm.

600 =
400 T~

200

0 750 2250 3750 5250 6750 8250 9750 =h,M
Puc. 179

OTserT:

16. ToBap npu pacnpopaxe yueHusan Ha 25%, H OH cTas cTOUTb 1500 py6.
CkouabKo py6Jieit CTOWJ TOBAp A0 Paclpoiaxu?

OTBer:

17. YesioBek, KOTOPLIiT HaxoauTcs B 2,8 M 0T cToN6a ¢ doHapéM, oTOpachbiBaeT
Ha 3eMJ110 TeHb AHHOM 1,2 M. KakoB pocT uesioBeka, eciiv JOHapb NMpHKPerJiéH
K cTon16y Ha BbicoTe 6 M? OTBeT AaiiTe B MeTpax.

OrTBeT:
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18. Ha nnarpamme (cM. puc. 180) nokasaHno pacrnpene/ieHHe MUTaTebHbIX BE-
LLIECTB B HaTypaibHOM MoJioke. OnpejieJiuTe 10 AHarpaMMe, B KaKHX rpejesax
HaXO[MTCA CojiepKaHHe J1aKTO3bl.

[TTIT] — nexrosa
— Gesku
= — »uput
B - vcpancuse

COCOHHECHHA

[ 1—som

Puc. 180

1) 1% —-2% 2) 3% —18% 3) 20%—50% 4) 80% —90%
19. B cpenHem Ha 100 KaueCTBEHHbIX UIPYLUEK MPUXOAUTCS 4 C HE3HAYHTEIb-
HbIMH fedektamu. Haiiaute BeposiTHOCTb TOrO, 4TO KyTJIEHHasi HTPYLIKA OKa-
JKeTCs KaueCTBEHHOH.

Orsert:

20. [epumetp npsiMoyrosibKa P Boiuncasiercs no ¢opmyne P = 2(a + b),
rae @ — IIMPHHA NPAMOYroJibHUKA, b — JyMHa npsiMoyrosibHHKa. [Tosb3ysch
9TOl (HOpMyJIOi, HAHAMTE JJIMHY MPSAMOYTOJIbHHKA, €CJIH €ro LIHPHHA paBHa
2,5 cM, a nepuMetp paseH 15 cM. OTBeT naiiTe B CaHTHMETpaXx.

OTser:

Yactp 2

3ananvsi 3TOH YaCTH BLIMOJIHANTE C 3aNUCHIO PellleHHS

| Moayab «Aare6pa»

y— 4z =3,

522+ 9y +zy=9.

22. Jlopka nporuibiBaeT 27 KM 0 TEYEHHIO PEKH H elllé 3 KM IDOTHB TeueHHs 32
TO € BpeMs, KOTOpPoe He0GXOAUMO NJI0TY, YTOGBI IIPOIVIBITL 12 KM 110 3TOH pe-
Ke. Haiinute cKopocTb TeueHHs pekH B KM/4, €CJId H3BECTHO, YTO COGCTBEeHHAS
CKOPOCTb JIOAKH 6 KM/u.

21. PewunTte cucteMy ypaBHeHHi {
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-z —4dr+4
(z-2)(z+2)
KaKHX 3HaueHHsiX apameTpa a NpsaMas y = a He uMeeT C rpadHKOM OOLLHMX

TOUEK.

23. Ioctpoiite rpacduk pyHKUMH y = H onpejenuTe, NpH

| Mogayab «TeomeTpus» |

24. Boicota npsiMOyroJibHOro TpeyroJibHHKa, NpoBeéHHast U3 BEPLUHHbBI MPsi-
MOTO yTJ1a, AEJHT THIOTEeHY3Y Ha OTPe3KH, ORHH M3 KOTOPbIX Ha 7 cM 6oJbllie
apyroro. HanauTe runoteHy3y, ec/ii HCXoHast BbICOTa HMeeT MikHY 12 cm. OT-
BeT aiTe B CAHTUMETPaAX.

 25. AM v BK — nuaMetpbi 01HOH OKPYXKHOCTH. JloKaxuTe, uto BM napan-
JenpHa AK.

26. B rpeyronbhuke ABC yron A = 60°, 6uccektpucsl BD u CE nepeceka-
toTcst B Touke M (Toukd D u E nexat Ha CTOpOHax TpeyroJibHiKa). Hafiaute
yron EM D. OTtget naiite B rpaaycax.

Bapuant Ne 24
Yacrs 1
| Moayab «Aare6pa» |
1. Haiinure 3HaueHue Bbipaxkenus 1,25-8,3-0,8 —6-1,2.
OtBer:
2. Ha KoopanHaTHo# npsiMoii oTMeueHbl uncaa a, b i ¢ (cMm. puc. 181).
a b 0 c T >
Puc. 181
Pacnonoxute uvcaa —2b, %, % B NOPsALKe BO3pACTAHHS.
1L _9p 2 299l 2 _gp
a C a c
3)-2b, 1, 2 92 1 o
a ¢C cC a

3. 3HaueHHe KaKOro W3 NpUBEEHHbIX HUXKE BbIPa’KeHHH ABJISETCS YHCJIOM HpP~
paLHOHANbHbLIM?

1) (V5 - 2)(v5 +2) 2)\%
3)v04- 25 4) (V2 + 3)?
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2
4. Haiinnre KOpHH ypaBHEHHs %— —-3=0.

OrTser;

5. YKaxxute COOTBETCTBYIOILHMIA HOMEp A5l KAXKAOH H3 NPSAMBIX, FPapHKH KO-
TOPBIX H306pa>keHbl Ha pHCyHKe 182.

y‘}

Puc. 182

l)y=2z 2) y=2 HYy=2—-=x 4)y=2zx+2
Al B | B

OrTBeT:

6. 3uas hopmyJ1y n-OT0 uJleHa reoMEeTPHYECKOH MPOrpeccuH b, = 3 - 2"~ 1
HalauTe e€ 3HaMeHaTelb.

OTgerT:

a+1 . a2-1
2¢ ~  4a?
a = 1,5. B oTBeT 3anuiuHTe MoJyueHHOE YHCJIO.

7. YnpocTuTe BBIpaXKeHHe M HaliuTe ero 3HayeHHe MpH

Orser:

8. [1pu Kakux 3HAYEHHSAX o BhipaXKeHHe 5a — 4 MPHHUMAET MO0JIOXKHTEeNbHbIe
3HaveHHd, MeHbliHe 67 B oTBeT 3anuiuuTe HauGoJblilee LieJIoe U3 3THX 3Haue-
HHH a.

OrTBert:
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i Moayab «Teometpus» |

9. B paBHoGenpeHHoM TpeyrosbHHKe AMC ¢ ocHoBaHHem AC mpoBeneHa
6uccekrpuca C K. Hafinute yron CKM, ecau £ZA = 40° (cMm. puc. 183). Or-
BeT JaiTe B rpaaycax.

M

40

Puc. 183

OrTBerT:

10. Ha nonyokpyxuoctu C D B3siThl TOUuKH A U B Tak, uto ayra AC = 65°,
nyra BD = 55° (cm. puc. 184). Haiinute xopny AB, eciid pafiMyc OKpy>KHOCTH
paBeH 10 cMm. OTBeT yKaxKHTe B CAHTHMETPAX.

A

Puc. 184

OTBeT:

11. OnHa u3 nuaronasei pomba B 2 pasa 6onblue apyroi. Haiiante menbluyio
JMaroHaJb pomba, eciu ero nJiowaap pasHa 25 cm? (em. puc. 185). OTser naii-
T€ B CAHTUMETpAX.

Puc. 185

OTBeT:
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12. CuHyc BHellHero yria npu BepuidHe A NpsAMOYroJbHOrO TPEyroJibHHKa
ABC c npsimMbiM yriiom C pagen 0,4 (cM. puc. 186). Haiiaute kocunyc yrna B.

B

c a
Puc. 186

OrTBer:

13. YkaxuTe HOMepa Be PHbIX YTBEPXKAEHHIA.
1) BnincaHHblit yros1 H3MepsieTcs Iyroi, Ha KOTOPYIO OH ONHpaercsi.
2) B n11060M on1caHHOM YeThIpEXYTroJIbHHKE CyMMa NPOTHBOMOJOMHbIX yI-
JioB paBHa 180°.
3) Ecau npsiMast nepecekaer ofHy U3 ABYX NapajiiefibHbIX NPSIMbIX, TO OHA
rnepeceKaeT H APyryio.
Orser:

| Mopyab «Peanbhan MaTeMaTHKa» |

14. B tabsMue NpuBeAeHb! CpeHKe LieHbl Ha JETCKYI0O MOJIOYUHYIO PUCOBYIO Ka-
L1y B HEKOTOphbIX ropoaax Poccuu.

Topon Maiikon CapaHck Mocksa
CroumocTb pucoBo#i Kauiy, py6.|60,1 — 60,25 |63,24 — 63,28 | 64,50 — 64,70

Kakyto HaHMeHblLIyI0 CyMMY 3ar/1laTHT MOCKBHUYKA 3a 2 NaykHu 3Tok KawH? OT-
BeT fadTe B py6Jisx.

OTBeT:

15. Ha rpacuke (cM. puc. 187) u3o6pakeHO COOTHOLIEHHE MEXIY BbICOTOMH
MECTHOCTH HaJl ypOBHEM Mops (B MeTpax ) H NapLHabHbIM AaBJEeHHEM KHCJIO-
poza (B MHJLTMMeTpax pTyTHOro cTos6a ) (no M.M. MuppaxumoBy). Ha ckosib-
KO MHJIJIHMETPOB PTYTHOIO CTOJI6a OTJIMYAETCSs AaBJIeHHe Ha BbicoTe 1500 M oT
JaBJjieHus1 Ha BbicoTe 3000 M?

OTser:
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P, MM pm. cm.

200
160\
120
80 — i
40
750 2250 3750 A M

Puc. 187

16. COeperaTesbHblii GaHK HauuCJsieT HAa CPOuHbIM BKax 12% rogoBbix.
Bxnaguuk nosnoxus Ha cuér 3000 py6. Kakyo cyMMy OH MoJiyuHT yepes rof,
€CJIH HHKAKHX onepaLuii co cuéroM He OyzneTr npou3Boaxtbesi? OTBeT aafite B
py6asx.

OTserT:

17. Bacst 1 Koaisl, paccTaBuich Ha nepeKkpécTke, MOLLIH MO B3aHMHO Tep-
MeHUKYJISPHEIM ZoporaM. Bacs wén co ckopocTbio 2 kM/4, a Koas 1,5 km/u.
Kakoe paccrosinie GyaeT Mexay HUMH Yepe3 2 yaca? OTBeT JaiTe B KM.

OTseT:

18. Ha aunarpamme (cM. puc. 188) nokasaHo pacripenesieHHe MJOWAIH Celb-
CKOX03sIiCTBEHHBIX yroauii PocToBckoii o6acti. Ornpenenvte Mo garpamme,
B KaKHX Npejesiax HaX0AUTCs NaLlHsl.

ED:D] — nmactbuma
— CEHOKOCHI
—

Puc. 188

1) 0%—05%  2)0,6%—1%  3) 20%—30%  4) 60%—80%
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19. Ha Henesmio MaTeMaTuky yuauecst 7«b» knacca npuroroBusd 20 pecepa-
TOB H claJiH yuutesio. Cpenu HWX okasasoch 4 pedepata no teme «kHrepec-
Hble MaTeMaTHyeckue PakTbl», 3 — Mo TeMe «MaTeMaTHuecKHe YHCIa», 2 —
no tTeme «BesHkHe MaTeMaTHKK», OCTa/IbHble — MO TeMe «MareMaTHKa BO-
Kpyr Hac». HaliinTe BeposiTHOCTb TOrO, YTO B3AThIH Hayraj yunTeseM pedepar
OKa)keTcs 1o TeMe «MaTeMaTHKa BOKPYr Hac».

O1Ber:
20. Inowaap TpeyrosbHHKa Yepe3 paguyc ONHCAHHOH OKPY>KHOCTH BbIYHCJISI-
ercst o opmyne S = Zgg, rae a, b, ¢ — CTOpOHbI TpeyroJbHHKa, a R —

paaxyc onHcaHHOH oKpyxHocTH. Haliaure paguyc onucaHHOH OKpYXKHOCTH,
€CJIH CTOPOHbI TPEYTOJNbHUKA paBHbI 7 CM, 4 CM, 5 CM, a ero nJolaab paBHa
14 cM2. OtBer faiiTe B CaHTHMeTpax.

Ortger:

Yactn 2

3asaHHs 3TOH YaCTH BbINOAHANTE C 3aMHCbIO PELIEHHS

| Monyab «Aare6pa» B

Ty —z = -3,

¥ —yr+z2=0.

22. CKoabKO Kr Bkl Haflo 106aBHTb K 30 Kr 5% pacTBOpa COoJH, 4TOGkI MoJTy-
unTb 3% pacTBOp coJu?

21. PellnTe cucTeMy ypaBHEHHH {

z—3, eciuz < 5,
23. ITocTpoiite rpaduk dyHKIMH Yy = { z, e 5 < = < 7,

99—z, ecuz 2 7.
HalinuTe Bce 3HaueHHs a, IPH KOTOPbIX YpaBHEHHE y() = a HMeeT POBHO /Ba
Pa3/IM4YHbIX KOPHS.

l Moayab «Teomerpus» : ]

24. KaTeT npsiIMOYro/IbHOTO TPeyroJibHHKa paBeH 6 cM. Yo, JeXKallii NpoTHB
3TOro KaTera, paBeH 30°. Boiuncaure LIHHBI OTPE3KOB (B CaHTUMETpaXx), Ha
KOTOpbI€ JA€JIHT THIIOTEHY3Y BbICOTA 3TOrO TPEYroJibHHKA.

25. B tpeyronbHuke ABC croponbi AB u BC pasHbl. Tqua D nexur Ha Guc-
cekrpuce BE. Jlokaxure, uto AD = DC.

26. B tpeyrosibHike ABM npoesena Guccektpuca AD (D JIEXHT Ha BM).
LenTtpbr BnHcaHHOH B TpeyroibHHK ABD W ONHCaHHOH OKOJIO TPeyroJIbHHKA
ABM oKpyXHocTel COBRaJIaloT H HaxoaATcs B Touke Q. Haiimure yron BAO.
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Bapuant Ne 25
Yacro |
| Moayab «Anre6pa» ]

1. Haiinute 3Hauenue BbipaxkenHsi 4 - 1,41

2 )

Orser:
2. Ha koopanHaTHO# npsiMoit (CM. pHC. 189) OTMeueHbl uncJa k u l.

>

5 & 2 0/ 1
Puc. 189

KaKOG H3 CJ1eAyOUIUX Bblpa)KeHHl:l HMeeT HaUuMeHblliee 3Hal«leHHe")
1) 2k 2) 21 3) —2k 4) —
3 3Hal«leHHe KaKoro BbIpa>K€HHA ABJAETCH LEJIbIM YETHbIM l«lP‘lC.ﬂOM")

1) /16 +9 2) /16 +9 3) / 1600 + 900 /200 + 25 OO 25
64 2500 25
4. Hannute KopHH ypasHenus 25t% — 10t = —1.

Orger:

5. YcTaHOBHTE COOTBETCTBHE MeXKYy (PYHKUHSIMH H UX rpadHKaMH.

4 7 b) * B) y
a a
a O X (0 a X

Dy=a,a>0 2Q)y=a—x,a>0
J)y=x+a,a>0 Yyy==
OrBer: A b B
6. [lana apudmetHueckasi nporpeccusi —4; —2; 0;... . Haiinute cymmy eé
4J1€HOB CO BTOPOTO M0 CEAbMOi.
Ortgert:
7. YnpocTuTe BhipaxeHHe —— — < 1B oreer sanminTe ero sHaueHne

c—1 2 —t2
nput =04, c=2.
OrTger:
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4t -3 > —1,

3gt—42>2.

Ha Kako#i U3 KOOpAMHATHBIX NPSIMbIX BEPHO OTOOPaXKEHO MHOXKECTBO eé pe-
IIeHHH?

8. PeuinTte cucreMy HepaBeHCTB {

1) <444 IVIIIIIN ) Lssdy — gqrccccy
L 2 t L 2 t
2 2
3) ,_./ L L L L Lo » 4) :L//J /_’
1 2 t 2 t
2
| Moayab «leomeTpusi» |
9. Ilycte H — Touka mnepeceueHHsi BLICOT B TpeyroJbHHke ABC (cM.

puc. 190). ZBAH = 23°, ZABH = 31°. Haiinure /4BC A. OTBeT yKaxure B
rpaaycax.

B

Puc. 190

OrTBerT:

10. Touku A, B u C nensr okpyXHOCTb Ha Ayry (cM. puc. 191), miunbr KoTo-
pbix oTHOcATes Kak 1 : 2 : 3. Haiipure yron BAC. OTBeT yKaxkuTe B rpajycax.

B

AN
\/

Puc. 191

OrBeT;
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11, Paguyc okpy»KHOCTH, OMHCaHHOI OKOJIO MPSIMOYrOJILHOTO TPEYroJibHHKA
ABC, paBeH 50. Haiinnte MeHbLUKi KaTeT 3TOrO TPEyroJibHHKA, €CJIH H3BECT-
HO, YTO JJTHHbI KATETOB OTHOCATCA Kak 4 : 3 (cM. puc. 192).

C B

Puc. 192

Orteer:
12. Jlaubl aBa BekTOpa |A—C.l = 5, |1T5| = 12. [IpsiMble, Ha KOTOPbIX OHH
Jiexar, o6pasyior yroa 90°.

Haiinure |A_C= - ITﬁ}.

OTBeT:

13. Kakne H3 cJeqylounx yTBEpXKAeHUi O PaBHOCTOPOHHEM TPEYyroJibHHKE,
H300pa>KEéHHOM Ha pucyHke 193, HeBepHbI?
a

Puc. 193

1) CyMMa yryioB paBHOCTOPOHHErO TPEYroibHHKA PaBHA MOJIOBHHE CYMMbI
yr/oB pomba.

2) Beicora h paBHa —@53-.

a’v2

3) Ilaowans paBHOCTOPOHHEro TpeyroJibHHKa paBHa S = 1

OTBeT:
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{ Moayab «Peanbnan MmaTeMaTnKa» |

14. B ta6suue npexcTasieHa HHpopMaLHs o paaMepax MY>KCKOH (M) H xeH-
ckoit (DK) onexxapr.

Poct, cm (M){O6xBat rpymy, [ Poct, cm (OK)|O6xBat rpyau,
cM (M) / cM (OK)
S < 164 88 — 92 < 164 88 — 92
M 164 — 170 92 — 96 164 — 170 92 — 100
L 170 — 176 96 — 100 170 - 176 100 — 104
XL 176 — 182 100 — 104 176 — 182 104 — 112
XXL | 182 -188 104 — 108 > 182 112 — 120
XXXL > 188 108 > 182 120 - 124

Kaxkoii pa3mep posmxeH Bui6parth [1érp, uTo6bl ogexxaa 6blia eMy BIIOpY, €CJIH
ero poct 176 cM, a o6xBat rpyau 97 cm?

HM 2) L 3) XL 4) XXL
15. Onpenenute cpenHee apHgpMeTHYECKOe MEXIY HaHOOMbLIEH H HAHMEHb-

lueH TeMrepaTypaMH YesioBeKa 3a yKasaHHBle CyTkH (cM. puc. 194). Orser
yKaxxuTe B rpagycax Llesbcus.

TC 4
37.0

36.8
[

36.6 N

36.4

36.2

0 3 6 91215182124
8pemsa cymox, 4

Puc. 194

OTserT:
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16. CrouMocTb npoesna B aBTo6yce 16 py6., CTOMMOCTb JIbITOTHOTO Mpoe3ja
IJ1st yuaierocst 7 py6. Ha cKOJIbKO NMpOLIEHTOB OT IMOJIHOH CTOMMOCTH GHJleTa
CTOMMOCTD JIbFOTHOTO NPO€3/ia MeHblLlIe MOJOBHHbI MOJIHOH CTOUMOCTH NPO€e3-

na?
OrseT:

17. Ha cKolbKO MeTpPOB MOJHUMETCS! NMPHKPEIUIEHHBIH K KOJIOJE3HOMY XKy-
PaBJll0 KOHeLL BEePEBKH, €CJIH YeJIOBEK OMyCTH KOPOTKHH KOHELL XKYpaBJisl Ha
80 cm? Ineun xypass cocTasioT 2 U 6 M (cM. puc. 195).

80cm }-Z

Puc. 195

OrserT:

18. [cuxonoruyeckoe Hece10BaHHE KJ1acca MO3BOJIMJIO MOCTPOUTD Harpam-
My MCHXOJIOTHYECKOTr0 COCTOSIHUS yuatuuxcst (cM. puc. 196). Kakue u3 yrsep-
XIAEHHH COrVIacyloTCsl C MOCTPOEHHOM AHArpaMMoi, eCJii B KJlacce 25 yuyeHH-

KOB?
1) Bonee Tperu yualmxcs HaXOAUTCH B COCTOSIHHH YTOMJIGHHS.
2) OkoJi0 20 yyaiuxcs HaxoAsTCsl B ONTHMANbHOM paBoueM COCTOSIHHH.
3) Bonee 50% yuaumxcs HAXOASTCS B COCTOSTHHH YTOMJIEHHS HJTH COCTO-
SHHH MOHOTOHHH.
4) Bosee 10 yuyanuxcs HaxoAATCs B COCTOSIHUH TBOPUYECKOrO BJIOXHOBE-
HUS.
Orger:
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@ Onmumansroe paboyee cocmosnue
@ Teopueckoe 600XHOBeHUE
@ Monomonus

@ Ymomnenue

Puc. 196

19. dyr6oaHeT 3a61BaeT NeHadbTH ¢ BeposiTHOCTbIO 0,8. C Kakoi BeposTHO-
CTBbIO OH 3a06bET 2 NeHaJIbTH noapsia?
OrBer:

20. Maremartuueckasi popmyJia 3aKOHa BCEMHPHOIO TATOTEHHS
F=G- m}{i@, rae R — pacCTOsiHHe MEXAY JBYMSI MaTepHaIbHBIMH TOUKAMH,

HMEIOLLHMH Macchl my H my. Buipasure R.
OrTBeT:

Yactp 2

3ananvs 3TOH YaCTH BbIMOJIHAHTE € 3aMHCbIO pELICHHA

| Monyas «<Anre6pa»

y+2z =3,

z? —y? +xy =5.

22. B3Boj conuat ABHXKETCS CO CKOPOCTbIO 6 KM/u. KomaHaup B3BoAa, Haxo-
JMBLUHACA B KOHLLE KOJIOHHbI, OTIPaBHJ CE€PXKAHTA C IPUKA30M HampaBasiowie-
MY KOJIOHHbI. BIO/Ib KOJIOHHBI CepXaHT JNBHIaJICA C MOCTOSAHHOH CKOPOCTBIO.
Haiiaute ero cKopocTb, €c/id A/ JOCTaBKH NpHKa3a notpebosaJioch 15 ¢, a
B3BO/, pacTAHyJIca Ha 20 M BJOJIb HanpaBJ/IeHHs CBOEro ABHKeHHs1. OTBET Bbi-
paaute B M/c. CepKaHT ABHraJjIcsi o NpsiMOii.

23. INoctpoiite rpaduk dbyHkumn y = 4x — x? + 5. [IpH KaKuX 3HAUEHHAX
napaMeTpa m NpsiMas y = 2m MMeeT eIHHCTBEHHYIO TOUKYy IepeceyeHHs ¢
YKa3aHHbIM rpadHKoM?

21. Peuinre cHcTeMy ypaBHeHHH {

[ Monyab «leomeTpus» ]

24. B OKpyXHOCTb pamMyca 2 BIHCaH MpaBUJIBHBIMA LLECTHYTOJbHHK
ABCDEF. Halinute paguyc Kpyra, BIHCaHHOTO B TpeyrosibHHK ACD.
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25. Jloxaxkute, uTO CyMMa KBaJipaTOB JMaroHajeil napaJesorpaMma paBHa
YABOEHHOH CyMMe KBaJpaTOB [IBYX CMEXHbIX CTOPOH.

26. Haiinure LinHy otpeska, KOTOpbIi coeAHHsIeT 60KOBbIE CTOPOHBI TPaneLiH
H napaJuienieH €€ OCHOBaHHAM, €CJIM H3BECTHO, UTO OH JEJIHT BbICOTY TpaneLHH
B OTHOLWIEHHH 2 : 3, CUHTas OT MeHbLLIEro OCHOBaHHs K GoJblueMy. OCHOBaHHsA
TpaneLnH paBHbl 5 H 15.

Bapuant Ne 26

Yactb 1

| Moayab «AareGpa»

1 16
4 20°

1. Hafigure 3HaueHHe BblpaXkeHus 5 -

OTserT:

2. Ha koopauHatHo#i npsMoii (cM. puc. 197) oTMeyeHbt yucaa r H 2. Kakoe n3
ClleIYIOLLHX BbIpaXKEHHH HMeET HauMeHblllee 3HaueHHe?

+ + ~+ + >
r O z 10
Puc. 197
1) 2r 2) 2z 3) —2r 4) -2z

3. 3HaueHHe KaKOro BbipaXKeHusl SIBJSIETCS YETHBIM YHCJIOM?

1) /36-)1—64 2) /1008—64 3) /1006136 4) /%0, /Tﬁ(—)

4. Haiinute KopHH ypaBHenusi 3 + ¢t = 2¢2, Ec/iu uX HECKO/IbKO, B OTBETE yKa-
XKHTE HaHOOJIbLUHH.
Orger:

5. YcTaHOBHTE COOTBETCTBHE MEXAY (DYHKLHSIMH H HX rpatHKaMH.
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6. lana apudMernueckas nporpeccusi —6; —2; 2;... . Haiigure cymmy eé
YJIeHOB CO BTOPOTO MO CelbMOH,

OTser:

t—c)2+ 2t
7. YnipocTHTe BhIpaxKeHHe tc+ + 2tc -c. B oTBeTe 3anuiIKTe €ro 3HaUeHHe

nput =05, c=2.
Otser:

3(t+1)>1,

4 -3t <09.

Ha xakoit H3 KOOPAHHATHBIX MPSMBIX BEPHO OTOGPAXKEHO MHOXKECTBO €€ pe-
IHEHHI?

8. PelunTe cucTeMy HEpaBEHCTB {

1 3//////: 2////. ’
) 2 _3 'l _35 t
3 3 3
o S S A L L
53" Y =) e
3 3 3

l Monyas «TeomeTpus» |

9. nowane Tpanewsu pasxa 300 cm?. E€ Gosbliee ocHOBaHHe siBJisieT-
¢ GoJiblueHd CTOPOHOH NPAMOYroJbHHKA, IJIOILA/b KOTOPOro TaKkKe paBHa
300 cm2. U3BecTHO, 4TO CTOPOHEI PSIMOYrOJIbHAKA OTHOCATCS Kak 4 : 3. [Tpu
3TOM BLICOTA TpamneLHH paBHa AHaroHaJH JaHHOro npsiMoyroybHHKa. Haligure
MeHbLLee OCHOBaHHe TpamneLyH (B cM).

OrtBer:

10. Toukn A, B u C peasT oKpy>KHOCTb Ha JYTH, JVTHHBI KOTOPBIX OTHOCATCS
Kak 1: 2 :9(cM. puc. 198). Haiigute yron AOB. OTBeT yKaxkdTe B rpajycax.

C
B

A

Puc. 198

OrTser:
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11. Okoso OKpYyKHOCTH OMHCaHa paBHOOepeHHasi TpaneLusi ¢ 60KOBO# CTO-
poHoit 10, 01HO U3 OCHOBaHHI KOTOpO#i paBHO 2 (cM. puc. 199). Haligure nio-
LLA/b TPAreLHH.

Puc. 199

OrserT:

12. [lanbl nBa BeKTOpa |A—C’)| =9, |ﬁ| = 12. [1psiMble, Ha KOTOPLIX OHH
Jiexcar, obpasyiot yroa 90°. Haiigure |AC + BD|.

OrTseT:

13. Kakue 13 caeytoiux yTBEpXKA€HHIH O PSMOYroJIbHOM TPeyroJibHUKe (CM.
puc. 200) HeBepHBI?

Puc. 200

1) Tnowaap npsiMOyrosbHOro TpeyroJibHHKa paBHa %ab.

2) Ilnowaas NpsMOYro/IbHOTO TPEYroJibHHKA paBHa %hc.

3) TMiouwaab NpsIMOYroJBHONO TPEYroJibHUKA paBHa va? + b2.

OrTBer;




Bapuant Ne 26 191

| Mogayab «PeanbHas MaTeMaTHKa» |

14. B ta6smue npeacras/ieHsl pa3Mephbl MyXCKOH H XKEHCKOH OJEXbl.

Pocr, cm (M){O6xBar rpyau, | PocT, cm (OK)|O6xBat rpyu,
cM (M) cMm (OK)
S < 164 88 — 92 < 164 88
M 164 — 170 92 — 96 164 — 170 92 — 100
L 170 - 176 96 — 100 170 — 176 100 — 108
XL 176 — 182 100 — 104 176 — 182 108 — 112
XXL | 182 —188 104 — 108 > 182 112 — 124
XXXL > 188 > 108 > 182 > 124

Kakoii pa3mep no/mxkHa Bbi6path Mapraputa, ytoObl oiexKAa Obl/ia el BNOpy,
ecJid e€ poct 170 cMm, a o6xBat rpyau 101 cm?

1) S 2) M 3) L 4) XL

15. Onpenenure cpenHee apudMeTHueckoe MeXay HanboJbliel H HaHMeHb-
lel TeMnepaTypaMH YeJIOBEeKA 3a yKa3aHHble CYTKH (cM. puc. 201). Otser
yKaxure B rpagycax Llenbcus.

LC
37.0

36.8 / \

36.6 -
Ny \
>
36.4 4
36.2

>
0 36 91215182124
8pema Cymok,

Puc. 201

OrTBeT:
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16. CTOMMOCTb JIbroTHOTO GUJIeTa s yyalilerocsi 8 py6., NnoJiHasi CTOHMOCTb
npoe3na B aBtobyce 40 py6. CKO/IbKO MPOLIEHTOB COCTABJIsIET CTOHMOCTb
JIbTOTHOTO OHJIeTa OT MOJIHOH CTOMMOCTH Npoe3aa?

OrtBer;

17. Haiinute, Ha Kakoli BbICOTe (B MeTpax) OT MOBEPXHOCTH 3eMJIH OKaXKeT-
€A NPHKPETJIEHHBIA K KOJIOAE3HOMY XKypPaBJll0 KOHeLL BEPEBKH, €CJIH YesoBeK
OITYCTHJI KOPOTKHH KOHell KypaBJisi Ha 70 CM OTHOCHTeJIbHO FOPH30HTA/bHOTO
nonioxeHus. LHapHup »KypaB/isi HAXOAUTCS Ha BbICOTE 2 M, a MJIeYH XKypaBJis
COCTaBJAT 2 H 6 M (cM. puc. 202).

oM

T0cm {Z‘ _________

-~

2Mm

B e

-

Puc. 202

OrTBerT:

18. Icuxonornyeckoe Heeslel0BaHKe KJlacca O3BOJIHIIO IOCTPOHTD IHarpamM-
MY MCHXOJIOTHYECKOTO COCTOSIHMA yyaluuxcs (cM. puc. 203). Kakune u3 ytBep-
AKIEHHH COMVIaCYIOTCS C MOCTPOEHHOH AWArpaMMoi, ecyii B Kjacce 28 yueHH-
KOB?

1) KosanuecTBO yyammxcs, npeanoyHTalOLIHX 3aHATHA CMOPTOM, PaBHO
KOJIMUECTBY yUalllUXCsl, IPEANOYHTAOLIHX I'YJIATh.

2) 14 yyauuxcs npeAnoYyHTaOT 3aHATHS CIIOPTOM.

3) 7 yyauuxcs npeAnoYHTAIOT IyJATh.

4) Boaee 50% yyaumxcsi NpeANOYHTAIOT KOMMBIOTEPHBIE UIPBIL.

Ortger:
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npeonoyumaiom 2yrimeo

@ npeonovumaiom uzpams
8 KOMNblomepHbie Uzpbol

@ npeonowumaiom
@ 3aHUMAMbCA CNOPMOM
@ npednovumaiom oerame ypoxku

Puc. 203

19. dyr6osHCT 3a61BaeT neHanbTH ¢ BepossTHOCTBIO 0,7. C KakoH BeposiTHO-
CTbIO OH He 3a0béT 2 neHaNbTH NoApsia?
Orser:

20. YckopeHue cBOGOJHOTO MNajeHHsi Ha BbICOTE h OT MOBEPXHOCTH MJIAHETH

M
onpezeasercs 1no gopmysae g = G - ————, rae R — paauyc 1JiaHeThl, a
P dopmyse g R+ h)? panuy
M — eé macca. BripasuTe BbicoTy h U3 3T0H hopMy.IBL.
Orger:
Yacrs 2

3aaHus 3TOM YACTH BbIMOJHSANRTE C 3aMHCBIO PellEeHHS

| Monayab «Aare6pa» ]

Y+ =2,

y? +yr — 322 = 3.

22, BesiocuneaucT exal BloJb Gepera pekd co ckopocTbio 10 m/c. Bapka
ABHrasiacb B0JIb Gepera co CKOPOCTbiO 18 KM/4. B Kakofi-To MOMEHT BeJio-
CHIIEUCT MOpaBHsICH ¢ Kopmoi G6apxu. CKOJNBKO cekyH eMy notpebyercs,
YTOGB! OCYLLIECTBHTL OOTOH, €CH ITHHA GapXKu cocTaBJisieT 50 M?

23. [MocTpoiite rpaduk GyHKUMH y = 4 —2%+27. [1pH KaKMX 3HAUEHHsIX Napa-
MeTpa m NpsMasi y = 3m HMeeT He 6oJiee OJIHOTO NMEPeCeUeHHs] C YKa3aHHbIM
rpacHKom?

21. PewnTte cucTeMy ypaBHEHHH {

B Moayab «[eomeTpus» |

24. B okpyxkHOCTb pagMyca 4 BIMCAH TPABUJbHBIA LIECTHYTONBHHK
"ABCDEF . Haiinure paguyc kpyra, BNHCaHHOTO B TpeyroJibHik BDE.
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25. Inaronaau pasHo6enpenHoit Tpaneunt A BC D B3aHMHO NeprieHANKYJSP-
Hbl. JIOKaxKHTe, YTO pacCTosiHHE MeXKy MPAMbIMU, HA KOTOPbIX J1€2KaT OCHOBA-
uua AD u BC, paBHo %

26. Tpu okpyxxHOoCTH ¢ ueHTpaMu B Toukax A, B u C kacaloTcs apyr Apyra
npsamoii [ Tak, Kak nokasaHo Ha pucyHke 204. [1ycTb a, b M ¢ — paanycnl 3THX
OKpY>KHOCTeH cooTBeTcTBeHHO. Haiaurte paauyc ¢, ecam paauycol a = 36,
b = 16.

)
Puc. 204
Bapuant Ne 27
Yacro |
| Monyab «Anre6pa» ]
: 36 (5_5)°
1. HallanTe 3HaueHHe BblpaxKeHHs 5 (6 3) .

Ortsger: .
2. Ha koopauHatho# npsimoii (cM. puc. 205) oTmeueHbl uiena a u b. Kakoe u3
CJIe/lyIOLIMX YyHcen Haubosblee?

i 3 b <1 0 1

Puc. 205

1) —a 2) a+b 3)b—a 4) b
3. BolumcJuTe V2+ V3 _ V3.
V2 -3
OTserT:

4. Hailaute kopuH ypasHenus 22 — 5z — 14 = 0.
OrserT:
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5. YcraHoBHTe COOTBETCTBHE MeXay rpadmkamu GyHkuui (cm. puc. 206) u
(opMmyJiaMH, KOTOpLIE HX 33aaIOT.

B) yA

A) by B) y

o
et
-

<
L
=y
i
—
=
D)
—)
¢

)4
Puc. 206
9y 2T+l e
Dy=2z— 13- Dy ="z 3
Hy=—2%+8c—12 Hy=1— |z +3|
Orser: Alb B

6. Cymma nepsbix 10 usieHoB aprdmeTHUeCKO Tporpeccuy paBHa 50. Haiinure
Pa3HOCTDb NPOrPeCcCHH, ecJid e€ nepsbili UJieH paseH —4.

OTBeT:

7. Yupoctute Bbipaxehne (2a — 3)2 — (2a + 3)2. B oTBer 3anuiiinTe €ro 3ua-

_1
YEHHE [IpH a = 24

OTser:

5(z +1) > 2(z + 10),
I(z—-4)<8—=z.

8. Pewnre crcteMy HepaBeHCTB {
Ha kakoli M3 KOOPAHHATHBIX MPAMbIX H306paXKeHO MHOXKECTBO €€ peleHH ?

1 Sl Ll Ly Nhktt ot £ v 2 22 G )
) 5 ) 5

v

3) Lt st e 4 .
) =5 5 ) 5
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| Moayasb «FeomeTpus» ]
9. B tpeyronbhuke ABC ¢ 6uccektpucoit CE yroa A pasen 25°, yron ACE
paBeH 45°. Hariaure yron ABC, oTBeT Bbipa3HTe B rpaaycax.

Ortser:

10. Y3 touku C, B3sTON Ha OKPYXHOCTH paauyca 3, npoenéH auamerp CA
n otpesok CB, nepecekawolMii OKPYyKHOCTb B TouKe E, a KacaTesbHYIO K
OKPYXHOCTH, NMPOBeNEHHY0 U3 TOUKH A, B Touke B (cM. puc. 207). [lianna ot-
peska C'E paBHa paauycy okpyxHOCTH. Haiimte anny otpeska BE.

B 4

E

Puc. 207

OrBer:

11. Halinure nsiowanes TpaneuuH (B KBafpaTHbIX CAHTUMETPAX ), H300paKEH-
HOM Ha KJieT4aTol Gymare ¢ pasmepom KeTKH 1 ¢M x 1cM (cM. puc. 208).

Iy

_—

™~

0 O S O e B
Puc. 208

Ortser: .
12. Haiinure cunyc yraa A tpeyrosbiika ABC (cm. puc. 209).

B

M

Puc. 209

OrserT:
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13. YKaxuTe HOMEPA BEPHBIX YTBEPXKIEHHH.

1) Ha nniockocTH cyilecTByeT 6eCKOHEUHOE UHCJIO IPSAMBIX, NapaJiiesibHbIX
JAHHOH.

2) ¥ ueTbIpéxyrosibHUKa, BIMCAHHOTO B OKPYKHOCTb, CyMMbI JIJTHH NPOTH-
BOIOJIOXKHBIX CTOPOH PaBHbl.

3) Okoso paBHOGEAPEHHOH TparneLHd MOXXHO OMHCATb OKPYXKHOCTD.
4) M3 Tpéx oTpe3KOB BCeria MOXKHO COCTaBHTb TPEYroJIbHHK.
Orser:

| Moayab «Peanbhas matematHKa» ]

14. Ha ropoAcKux COpeBHOBAHUSAX CPEAH LIKOJ OblIH NMOKa3aHbl CJAeylollLHe
pe3y./bTaThl.

3onoThie Menanu | CepeGpsitble MenanH | bpoH3oBble Menasu
wkonaa Ne 2 2 7 9
mkona Ne 9 5 4 3
wkoya Ne 15 — 9 11
wKoJya Ne 31 — 6 13
ikoJsia Ne 41 — 8 14

[Tpu noaBeaeHHN HTOrOB KOMAHHOrO NePBEHCTBA 3a OPOH30BYI0 MeAaJb Aa-
BaJIH OJIHO OYKO, 3a cepeOpsiHyl0 — 11Ba, 3a 30J10Tyl0 — TPH. CKOJbKO Mela-
Jiel 3apaborana nobeausluas wkosa? Kakas wkosa nob6eausa B KOMaHIHOM
nepBeHcTBe? OTBeT NpeACTaBbTE B BUAE YHCJIA, NepBble UHPPLI KOTOPOro —
obLee YHCIO Mezasel noGeaHBIIeH LLIKOJbI, a OCTalbHble LHDPL — HOMeEp
noGeauBILeH LIKOJBI.

OTser:

15. Yaieuka kode ocTbiBaeT no 3aKoHy, H306paXkEéHHOMY Ha pucyHke 210, rae
T — remneparypa B rpaaycax Llesbcus. Uepes kakoe BpeMsi Koe OCTLIHET 10
75°C? OTBeT BhIpa3uTe B MHHYTaX.

OTBeT:

16. ToBap croumocTbio B 3000 py6aeii yuenuan Ha 30%, notom ewwé Ha 20% u
HakoHel Ha 50%. CKosibKo py6aeit cTasl CTOMTb TOBap?

OTseT:;
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I'Cy

90\
75
6011\
45
30
15

0 10 20 30 40 50 60 > mun
Puc. 210

17. Cnnuka AB pauHOl 5 ©M, pacroJioxeHHast Ha paccTtosinud 0,5 merpa
oT rsasa Habuonarenss O, MOJHOCTLIO «3aKpbiBaeT» NATHITAXKY EF (cM.
puc. 211). Paccrosinue ot Habaonatens 10 naTaTaxkd — 250 metpos. Haii-
AHTe BLICOTY NATHITAXKKH B MeTpax.

E
A

0 ¢ D
B

F

Puc. 211

OrTser:

18. Pe3ysbTathi onpoca LIKOJLHUKOB M0 MOBO/LY WX OTHOLUEHHS K BBEAEHHIO
LIKOJIbHOH (OpMBbI IpeacTaBieHsl Ha aMarpamme (cM. puc. 212). Ha sonpoc
«CorsacHbl JIH Bbl HOCHTb LLIKOJIbHYIO dopMy?» GblJI0 NPEAIOXKeHO AaTh OIHH
U3 4eThipéX BapuaHTOB oTBeTa: 1 — 1a, 2 — ckopee 1a, ueM HeT, 3 — CKoOpee
HeT, yeM 1a, 4 — HeT.



Bapuant No 27 199

Kaxue 3 caeflylolux yrepxkaeHuit BepHbl?

&\\\ NN\NE
N | [TI11 -2
—
[T -4

Puc. 212

1) BONBUIMHCTBO ONPOLIEHHBIX COTIACHBI HOCHTb LIKOJIbHYIO (hOPMY.

2) IKoNbHUKOB, He BO3paXkaloLHX HOCHTb (opMy, GoJibllle YeTBEpTH
OTpOLLIEHHbIX.

3) LLIKoNbHHKOB, He XeJNaloLLHX HOCHTb (POPMY HH NPH KaKHX 00CTOATE b -
CTBaX, MeHbllIEe MOJIOBHHB! OIPOLIEHHbIX.

4) OTtBer «cKopee Hert, ueM Aa» Aaju MeHee 20% OrpoLIeHHbIX.

O1Bet:

19. ll1eHok 3abpasncs B IKag, rie Ha NOJIKe JieXald 5 CHHUX, 9 KpacHbIX U
6 OeJIbIX MAYHKOB, H yTalllu) OAWH U3 HHX. KakoBa BepOSITHOCTh, UTO YHECEH-
HbIH MAUHK OblJ1 KPaCHBIM?

OrBer:

20. I'lepron kone6aHHH MaTeMaTHYECKOTO MasiTHHKA BbIUHC/IAETCA 110 hOpMY-
ae T = 271'\/%, rie T u3MepseTcs B CeKyHAax, | — MJIWHA HHTH B MeTpaXx,

g — yckopenHe cBo6oaHoro najenus. Ha 3emse npumem g; = 10 m/cek?.

Tor xe MasaTHHk Ha JlyHe Gyzer KoJjie6aThca ¢ NepyHooM B 2,5 pa3 GoJblue:

Ty = 2,5T. Haiinure yckopenue cBo6oaHoro najeHus (B M/c?) ua Jlywe.
OrTser:

Yactb 2

3aganun 3TOH YACTH BbINOJHANHTE C 3aMHCbIO PELlEHAS

( Moayab «Aare6pa»

21. Pewure HepaBeHcTBO (z + 6)(15 — x) < 108.
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22. Jlge 6puranbi, pabotasi COBMECTHO, 3aKOHYHJIH paboTy 3a 4 aHA. CKOJIbKO
AHe# 1noTpebyeTcst Ha BbIMOJIHEHHE 3TOH paboThbl OHOH NepBoi OpHraae, ecnu
H3BECTHO, YTO OHA BhIMOJIHHUT 3Ty paboTy Ha 6 fHel GbicTpee BTOPO?

2z2, ecan |z| < 1,

23. TToctpoiiTe rpaduk QyHKUHH y = H ONpenesTe,

—%,ec.nn x| > 1

1IpH KaKHX 3HauYeHHAX m npaMas y = 2m OyleT HMeTb ¢ rpauKoM elanH-
CTBEHHY!0 OOLLYIO TOYKY.

| Moayab «TeomeTpus» ]

24, KareTbl npsiMOyro/ibHOro TpeyrosibH1Ka paBHbl 15 cm u 20 cM. M3 Bepuwin-
Hbl IPSIMOrO yrvia npoBefeHa Bbicota. Ha kakue oTpe3kH pasnesnnach runo-
TeHy3a?

25. B napannenorpamme ABCD uepe3 cepeanHy avaroHand BD — Ttou-
Ky O — npoBeneHa npsMas EF, kotopas otcekaeT Ha ctopoHax BC' u AD
otpe3kn BE w AF'. [lokaxure, uto BE = FD.

26. Hafinure njowaas TpeyroabHHka ¢ yriamu 15° u 60°, BnucaHHOro B
OKPY2KHOCTb pailyca 2 CM.

Bapuant Ne 28

Yacts |

| Mopayab «AareGpa» |

2
1. HakauTe 3HaueHue Boipaxkenust 36 - (§ - 2) .

4 3

OTseT:

2. Ha kooparHaTHoH npsMoii (cM. puc. 213) oTmeuyeHbl uncaa a v b. Kakoe 13
C/IelytolLHX UHCes HauMeHbllee?

T3 5 1 0 1 x
Puc. 213
1) —a 2)b—a 3)a—>b 4) b+a
3. BuiunciuTe V2-V3 + V3.
2+3
OTser:

4, Haiinute kopuu ypasuenust 2 + 7z + 6 = 0.
Ortser:
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5. YcraHoBHTe COOTBETCTBHE MeXIy rpadukami QyHKUHH (cM. pHc. 214) 1
(opMyJ1aMH, KOTOpbIE HX 3a/1aIO0T.

A) /'Y B) 7k B) A
1<=-\
2 7 0 3
0 - A \
\ 011 1x /]
[ \
Puc. 214
Dy=|z—-2|+]|z+3| 2)y = —x2+ 8z —12
_ :1:2+:r-2 _ _lﬂ_ 2
OrTser; A b B

6. Haiinnte uncio ujieHOB apuMeTHUECKOH MPOrPECCHH C TMepPBbIM YJIEHOM,
paBHbIM —4, CyMMOH, paBHOH 50, H pa3HOCTBIO 2.
OrtBerT:

7. Ynpoctute Bbipaxketue (3a — 5)2 — (3a + 5)2. B oTBeT 3anuinTe €ro 3Ha-

_1
YeHHe NpH a@ = 30"
OrTserT: )
8. Peruute cHeTeMy HEDABEHCTB 2z +1)>8~uz,
' Y Hep —5z—9> 6 —8z.
Ha kako# H3 KOOpAHHATHbIX NPSIMBbIX H306paXKeHO MHOXECTBO €€ pelleHHH?
) —otststv v v v vcy 2)
2 5 '
3) — e st 4) SN NNNN NN, >
2 5 S

| Mopayab «[eomerpusi» |

9. B tpeyronburke ABC ¢ 6uccextpucoit CFE yroa A paseH 55°, yron ACE
paseH 45°. Harinure yron B. OtBeT Bbpa3uTe B rpajlycax.
Ortser:
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10. M3 Toukn C, B35iTOi HA OKPYXKHOCTH C PAjHyCOM, PaBHbIM 4, MpOBeJEH
anametp C A n otpesok C'B, nepecekaroumnii OKpy>KHocTb B Touke E, a kaca-
TeJIbHYIO K OKPY2KHOCTH, IPOBeEHHYIO H3 TOUKH A, B Touke B (cM. puc. 215).
HnvHa otpeska C'E paBHa pajuycy OKpYXHOCTH. HalauTe AauHy oTpeska

BC.
B 4

Puc. 215

OTser:
11. CKoJbKO KBalpaTHbIX CAHTUMETPOB COCTAB/SET MJOLWAAb TParneunH,
H300paxEHHOH Ha KJieTuaToi Oymare ¢ pa3MepoM KJETKH 1¢cm X 1cM (eMm.
puc. 216)?

e

: |
; 1L

Puc. 216

OrserT:
12. Haitnure Bennunny yria A tpeyronibinka ABC (cM. puc. 217). OTser aaii-
T€ B rpajycax.

B

Puc. 217

OTBeT:
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13. YkaxxuTe HOMepa HeBePHBIX YTBEPKIECHHH.
1) Okos0 n06Go# TpaneunH MOXKHO OMUCATh OKPYXKHOCTb.

2) ¥ 060r0 BHIMYKJIOrO YeThIPEXYTONbHHKA, BIHCAHHOTO B OKPYXHOCTD,
CYMMBbI JLJIHH NIPOTHBOTIOJIOXKHBIX CTOPOH PaBHBbI.

3) B 1106y10 OKPY>XHOCTb MOXXHO BIHCATb ABa MOAOOHLIX, HO HepPaBHbIX
TpeyroJibHUKa.

4) CyL1eCTBYIOT TPEYTOJIbHHKH, Y KOTOPBIX JUTHHBI IByX CTOPOH — Pall{o-
HaJbHblE YHCJIa, a JUTHHA TPeTbel CTOPOHBI €CTb YHCJIO HPPALIHOHAJIBHOE.

OTsBert:

| Monyab «PeanbHas MaTeMaTHKa» |

14. Ha ropoackux copeBHOBaHHSIX CpelH LUKOJ ObJIM NOKa3aHbl CJeAyLlHe
pesyJ/bTaThl. :

3onotbie Menaau | CepeOpsiHble Menasiv | bpoH3oBble Menasn
1ikoJa Ne 2 1 12 5
wkosa Ne 9 5 8 3
wikosa Ne 15 — 12 15
wkosa Ne 31 — 6 13
ikoJsia Ne 41 — 9 13

[1pu noxBeeHHN HTOrOB KOMaHHOTO TNePBEHCTBA 32 6POH30BYIO MeaaJb Aa-
BaJI OHO OUKO, 32 cepeOpsiHyl0 — /Ba, 32 30J10Tyl0 — TpH. CKoJIbKO Meaa-
Jieit 3apa6orasia nobGeauBluasi wikosa? Kakasi nikosa no6ennja B KOMaHIHOM
nepseHcTBe? OTBeT NpeACTaBbTe B BUIE YUCJA, NepBble LM(PLI KOTOPOro —
obuee YdcsIo Mezanell noGeauBLLel UKOJbI, @ OCTaJbHble LIH(PL — HOMEp
noGea1BLLEH LIKOJIbI.

OrTser:

15. Haweuka xode OCTEIBAET 110 3aKOHY, U306 paxkEHHOMY Ha pUcyHKe 218, rne
T — temneparypa B rpaaycax Lleabcus. Uepes kakoe Bpemst Kope OCTBIHET 10
45°C? OTBer paliTe B MHHYTaX.

OTBeT;

16. ToBap cToumocTsio B 3000 py6iieit yuennau Ha 30%, notom ewwé Ha 30% u
HakoHewl — Ha 40%. CKoJsbKO py6Jieii cTal CTOUTh TOBap?

OrBerT:
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TCA
90f\
75

6011\

45

) A

15 _

0 10 20 30 40 50 60 I, Mun
Puc. 218

17. Cnuuka AB aauHO# 4 cM, pacriosioxkeHHast Ha paccTosiHud 0,4 MeTpa
oT rnasa Habumoaateas O, NOJHOCTBIO 3aKpbiBaeT NATHITAXKKY EF' BbICOTOH
25 metpos (cM. puc. 219). Halinute pacctosiine B MeTpax ot HabJoaartens 10
MATHITAXKKH.

E

h=25mM

Puc. 219

OrseT:
18. PesyantaThl T€CTOBOI KOHTPOJBHOH paboTbl MO MaTeMaTHKe B AEBATOM
KJacce npejacTapneHbl Ha auarpamme (cM. puc. 220). Kakue u3 caepytommx
yTBEPXK/AEHHI BEPHDI?

1) IIKONbHHKOB, MOJYYHBLLHX MOJOMKHTEIbHLIEC OLEHKH, 60ablile, 4eM NOo-
JYUHBLUIHX ABOHKY.

2) LLIKOALHHUKOB, MOJYYHBLLMX ABOHKH, GOJbLIE MOJOBHHDI.

3) XOpOLIMCTOB H OTJMUHUKOB 60JIblIE YETBEPTH.

4) LLIKoNbHHKOB, HANKCABLLKX Ha TPH, 6oJblle, 4eM XOPOLLHCTOB.

OTBeT:
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NANNNY — «5»
[TT1]] — «»
[:] —«3»
— «2»

Puc. 220

19. [lleHok 3a6pancs B wikag, rae Ha MoJKe JeXald 5 CHHHX, 9 KpacHLIX H
6 Genbix KOHQeET, H cbesl OfHY H3 HHX. KakoBa BepOATHOCTb, UTO ChefeHHas!
KoHcera 6yaeT Genas?

Ortser:

20. ITepuoa kone6aHHi MaTeMaTHYECKOTO MAATHHKA BblYHCAsETCA 110 HopMy-

neT = 271‘\@, rae T u3MepsieTcsl B CeKyHIax, [ — JJIHHA HUTH B MeTpax, g —

ycKOpeHHe cBo6oHoro najeHus B M/cek?. Ha 3emne npumem g; = 10 M/cek?,
Ha Jlyne g, = 1,6 M/cek?®. MasTHuK Ha 3emJe uMeeT LiuHy 1 MeTp. Kakosa
HOJKHA ObIThb ATHHA MasATHHKA Ha JlyHe, 4TOObI HX MepHOALI coBnagaau? Or-
BeT JaiTe B MeTpax.

Orser:

Yactb 2

3aaaHHua 3TOA YaCTH BLINOJHANTE C 3aNHCbIO PEIEHHA

| Monyab «Aare6pa» |
21. Pewmite HepaBeHcTBO (z + 3)(7 — z) > 16.
22, Ot npuctaHu A 0OJHOBpPEMEHHO OTIMPABHJKCH M0 TEYEHHIO PeKH KaTep U
nyoT. Karep nponabia 96 kM, nosepHy/1 06paTHO H BepHyJicsi B A uepes 14 ya-
COB nocJie oTrpasieHus. Haiiiure ckopocTb TeUeHHsl peKH, ecJii KaTep BCTpe-
THJI TJIOT HAa O6PATHOM MYyTH Ha PacCTOSIHHH 24 KM OT A.
—2z2 ecim |z] € 1,
23. Iocrpoiite rpapuk PyHKUMH y = 2
-2,
MpH KaKHX 3HAaUeHHsIX m mpsiMasi y = —m OyneT HMeTb C rpacHKOM eHH-
CTBEHHYI0 OOLLYIO TOUKY.

H OTIpesesTHTe
ecau |z| > 1 pea '
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| Moayab «Teometpus» ]

24. KaTeTbl NpsAMOYTOJIbHOTO TPEYroJibHHKA paBHbl 15 cM 1 20 cM. M3 Bepun-
Hbl TIPSAMOTrO yrJia fpoBedeHa OGuccekTpuca. Ha kakue oTpe3kH pasnesiniach
rMMoTeHy3a?

25. B napasnienorpamme ABC D uepe3 TOuKy nepeceueHHsi AMaroHasen npo-
BeneHa npamas EF, kotopas orcekaet Ha ctopoHax BC' u AD otpesku BE
AF. Jlokaxute, uto EC = AF.

26. Haiinute paauyc oKpy»HOCTH, B KOTOPYIO BIIHCAH TPEYroJIbHHK C NJoLla-
AbI0 4/3 1 yraamu 105° 1 60°.

Bapuaunt Ne 29
Yacrs 1
[ Mopyab «Aare6pa»
2 1) . .1
1. BeiuHc/IMTE 3HAaUEHHEe BblpaXKeHH$ (10§ - 5§> : 35.

OrTBer:

2. Boibepute OOBIKHOBEHHYIO /1poOb, paBHYIO 1eCATHUYHOM MEPHOAHUYECKOH
apo6u 0,2(1).

3 17 5 19

b 14 2) 79 3) 23 4) 90

3. O uncnax a v b H3BeCTHO, uTo @ > b. Kakoe u3 cuelyouyx HepaBeHCTB
HeBepHO?

1)254+a>b+25 2)0,3a < 0,3b
3a—7>b—7 4)—5a < —5b+ 1
12_5 _2_,

4. PelunTte ypaBHeHHe 6 3

OTseT:

5. CyMMa nepBoro H nsitoro useHoB apHMeTHUeCKOH 1Iporpeccu paBHa —2, a
CYMMa BTOPOI'O H LIECTOro eé u/ieHOB paBHa 2. Hafiaute cyMMy nepBbIx 1€CATH
YJI€HOB MPOrPECCHH.

OrTser:
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6. Kakas u3 caenyoux gyHkuuii MoxxeT OMMCLIBaTHL Napa6oJy, H306paxEH-
HYIO0 Ha pUCYHKe 221°?

BZ 3

—
Ll

I o \ x

Puc. 221
1)y =—2z%+5z )y=—-x%+3zx+4
3)y = —(x - 3)? Y)y=2*-3r-4

7. Kakoli H3 clieyl0LIHX KBaIPAaTHBIX TPEXUICHOB HEJb3S PA3JIOKHTh HA JIM-
HeHHble MHOXXHTE)IH?

1)z? -7z +12 2)3x?% — 147
3)z% +6x + 10 4)z?* - -6

8. Hafinure HanGosblilee 1es0e T, yAOBAETBOPSIOLIEE HEPABEHCTBY
3r—5 _5z—-8_1
4 6 6

OrTser:

B Monyas «FeomeTpus» J

9. Buccekrpucel yriios A u B tpeyronibiika A BC nepecekaiorcs B Touke M.
Haiiaure yron ACB, ecain ZAM B = 120°, OtBert palite B rpaaycax.

OrBer;

10. Haiiaure paccTosinue OT LeHTpa OKPYXXHOCTH pajyca 9+/3 10 XOp/bl, ecJ
OHa CTSITHBAET Ayry, BeJIMYHHA KOTOPO# paBHa 60°.

OrTBer:

11. Haiiaute nnowans keaapara, AnaroHasb KOTOPOro paHa 2+/17.
Ortser:
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12. Ha knetuatoii 6ymare ¢ kjeTkamn pa3mepoM 1 ¢cm x 1 cM nzobpaxxkeHa Tpa-

neuusi (cM. puc. 222). Haitaure eé niowans B cm?.

LT

BERNEREEEEN

Puc. 222

OrBer:

13. YkaxxuTe B OTBETE HOMEPA BePHBIX YTBEPXKAEHHUH.

1) Ecan TpeyronbHuk sipasiercst paBHOGeApeHHbIM, TO J1100ast ero MeaiHdaHa
ABAseTCS OHCCEKTPUCON U BBICOTOH.

2) CymMma yr/1oB BbiNyKJ10r0 NATHYroJbHHKa paBHa 540°.

3) Ecan onna u3 amaronaneli pom6a paBHa ero CTOpPOHE, TO TYMOH yroJ
sToro pomba pasen 120°.

4) Bokpyr napaJnesorpaMma Bceria MO>KHO OMHCATh OKPY>KHOCTb.

Orser:

| Moayan «PeanbHas maTemaTHKa» |

14. V13 nyHkTa A B NyHKT B 01HOBpPeMEHHO BbleXxaJu 1Ba aBTOMOOHJIA € MOCTO-
SIHHBIMH CKOpOCTsIMH. CKOPOCTb nepBoro — 20 KM/u, a CKOPOCTh BTOPOTO aB-
TOMOGUAS — 22 M/ceK. Kakoli U3 aBToMoOHK el paHblile NpHeseT B NYHKT B?
B OTBeT 3anuiuKTe ero CKOPOCTh B KM/u.

OrserT:

15. C NoMOLLbI0 HATKH U JIMHEHKH LLIKOJbHHK H3MEPHJ JUTHHY OKPYHOCTH
(C) 1 e€ nqnametp (d). 1o pesy/ibTaTam HECKOJIbKHX H3MEPEHHH OH BbIUHCJINJI
HECKOJIbKO TMPHOJHIKEHHDBIX 3HAUEHHH T
Ne 1 No 2 Ne 3 Ne 4
m=C/d| 3.15 3.153 3,148 3.139
Ecan m &~ 3,141592654, To Kakoe U3 HaHJEHIbIX LUKOALHHKOM 3HA4Y€HHH T
JIa€T MEHbLUYK MOTPeLHOCTb ( Melblile OTJNUAETCs OT TOUHOTO pe3yJibTarta)?
1) Nel 2) Ne2 3) Ne3 4) Ne4
16. CKOJIbKO rpaMMOB BOb Hano 106aBHTb K 100 1 70%-Hoii yKcycHO# 3c-
CeHUKH, uToObl NOJYUHTh 5% -HbIi pacTBOp yKcyca?
Ortger:
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17. B sicHblil COJIHEUHbIN JeHb TpeGyeTcs H3MepHTb BbicoTy AB nepeBa (cM.
puc. 223). [1pn atom BC = 15 M — AJIMHA TeHH, OTOpacLIBaeMOH IE€PEBOM,
MK = 2,7 — AJvHa BepTHKaJbHOro wecta; M P = 4,5 M — J/iHHa TeHH,
otOpachiBaemoii niectom. Haliaure BbiCOTY AepeBa B METpax.

Puc. 223

OrserT:

18. Ha rucrorpamme (cM. HHxke pHC. 224) npelcTaBieHbl JaHHbIE O pacrpe-
Jle/leHHH paboyHX Liexa 1o Bo3pacTHbIM rpynnam. [lonb3ysck ructorpammon,
Ofipe/ieJINTe, KAKOEe U3 CJeLYIOLIHX YTBEPXKAEHHH AABJSETCS BEPHBIM.

24

[\
f=4

—
[=))

—
N

Konuuecmeo pabouux

H 00

0 18 28 38 48 58 8o3pacm
Puc. 224

1) B uexy pa6oraiot He 60nee 100 uesnoBek.
2) [MonoBuHa pabouux Liexa He A0CTHIIa Bo3pacTa 30 aer.
3) Bospacrthas rpynna ot 33 no 38 neT caMas MHOTOUHCJIEHHAS.

4) Ipu nocTpoenuu rucTorpaMMbl OTpe3ok {18; 58] pa36uT Ha HHTepBaJibl
pasHo¥ JJIUHHI.
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19. B konozne 36 kaprt. [Tocsie n3Bsieyennsi 1 BO3BpallleHHst ONHON KapTbl KO-
JIojla NepeMellHBaeTCsl, H CHOBA H3BJeKaeTcs oAHa kapta. OnpenesnnTe Bepo-
SITHOCTb TOTO, YTO 06€ H3BJIeUEHHblE KAPThbl OJHOH MACTH.

OrtBer:

20. BoicoTa h(t) cHapsina (10 €ro NajfeHHs ), BLIMYLLIEHHOTO H3 apTHJIepHi-

CKOTo Opyausi, onucbiBaeTcs hopmyJioit h(t) = —5t? + 28t, rie t — Bpemst B

CeKyH/ax, npolle/ilee C MOMEHTa BbicTpena, h(t) namepsiercs B MeTpax. Boi-

YHCJIUTE, CKOJIbKO CeKYH,I CHapsiZl HAXOAWTCS Ha BbICOTE He MeHee 32 M.
Otger:

Yacrtb 2

33}1&"““ 3TOH YaCTH BbINOJHAHTE C 3aMHCbIO PCLICHHUSA

L Mopayab «Aare6pa»

z? < fz+18

3 - 5 7

22. M3 nynkTa A B nyukt B Bbiutes newexon. Cnyctsi 1 4 24 MUH B TOM >Ke Ha-
NnpasJ/ieHHH W3 NTYHKTa A BblexaJl BEJOCHIEANCT K uepe3 1 u Obls1 Ha 1 KM no3aau
rnewexo/a, a ewwe yeped 1 y BeJOCHIIEANCTY OCTaBasloCh 10 B BABOe MeHbllee
paccTosiHue, ueM newexoay. Halanute ckopocTb BeJOCHNENHCTA, €CJH H3BECT-
HO, uTO paccrosiine AB paBHO 27 KM.

21. Pewnte HepaBeHCTBO

222, econ |z] < 1,
23. TMoctpoitte rpaduk dyHkumn y = ¢ 2

.’L"
MPH KaKKUX 3HAUEHHAX m npsMas y = 3m 6yleT UMeTb C rPaHKOM €[HH-
CTBEHHYIO OOLLLYIO TOYUKY.

H OTpejlefiuTe,
ecau x| > 1 P

| Monyab «leomeTpus» ]

24. Hatiimte niowwaab paBHo6e/IpCHHON TpaneuuH, AHaroHaJlb KOTOpoii paBHa
10 ¥ HaKJIOHEHA K OCHOBAHHIO NOA yryioM 60°.

25. JlaHbl KoopaMHATHl BepuIMH ueTbipéxyroibHuka: A(—1;5), B(3;9),
C(5;7), D(1;3). [lokaxuTe, UTO 3TOT YETHIPEXYIOJBHHK — MapaJliieorpamMm.
26. Toukn A, B n C nexaT Ha OKPY>XHOCTH C LEHTPOM B Touke O, NPHYEM
OABC — pom6. Haiipure yrist pom6a.



Bapunant Ne 30 211
Bapuant Ne 30

Yactb 1

| Mogayab «AareGpa» }
1. Haiigure cpennee apudmernueckoe yncen 1,23; —2,5 1 0,1.
OrserT:

2. Bbibepute OGBIKHOBEHHYIO Ap0oOb, PaBHYIO JECATHYHOH II€PHOAHYECKOH
apo6u 4,4(3).

29 133 113 179
D 7 2) 30 3) 26 4) 40
3. Kakoe 13 c/ieylouIHX HepaBeHCTB He CJielyeT U3 HepaBeHCTBa ¢ > b — a?
1)a+c>b 2)—a<c—b
3Hb—-a—c>0 4)a-b+c>0
4, PeLiinute ypaBHeHHe 8z -3 3z+l _o

7 10

OrtgeT:
5. CKOMbKO Haflo B3AITh MEPBLIX MOAPAML HAYLIMX WIEHOB apH(PMeTHuecKo#
nporpeccu 5, 9, 13, ..., uTo6bl NONY4HTh B cCymMe 230?

Orser:
6. Kakas H3 ciemylounx QyHKLKH MOXKET OMUCHIBATL 11apabo.y, H300paxKeH-
HYIO Ha pHCYHKe 2257

y
o >x
Puc. 225
1)y =2% -5z 2)y=x2% +3x +2
Hy==x2+3r )y=z*-4

7. Kako# u3 crieyloliX KBa/ipaTHbIX TPEXUJIEHOB Heb3sl PA3/IOKHTb Ha JiH-
HelHble MHOMXKUTENU?

1)2z2 -3z -5 2)z% -7
3)z?2+7z+10 )z?+22+3
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8. Hafinure HauGosbiiee Lenoe z, yioBaeTBopsiollee HepaBeHCTBY

5z—1 8z—3_ 3
1 5~ T3

Otser:

L Moayab «leomeTpus» |

9. BuccexrpHca BHelwHero yria paBHoGeapeHHoro TpeyrojbHiuka ABC npu
ocHoBaHHKH AC o6pa3yeT ¢ 0OCHOBAHHEM yroJl, BeJIH4HHA KOTOpPOro paBHa 126°.
Ha#tnute Bennunny yrna ABC. OTBeT aaiTe B rpafycax.

OTBer:

10. Xopna, AnvHa KOTOpo# paBHa 74/12, cTArMBaeT Ayry, BeJMYHHA KOTOPOH
paBHa 120°. HafiauTe pagnyc OKpy>HOCTH.
Orser:

11. Haiigure niowanas npsiMoyrosibHUKa, €CJIM €ro JHaroHanb pasHa 3v/41, a
OJ1Ha U3 ero CTOPOH paBHa 15.
Orser:

12. Ha knietuaroii 6ymare ¢ K/eTkamu paamepoM 1 cm x 1 cM H3o6pakeHa Tpa-
neuusi (cM. puc. 226). Haitaute eé myiowwans B cm?,

)

IR
Puc. 226

r

OrTserT:

13. YKaxuTe B oTBeTe HOMEpPa BePHbBIX YTBEPXKAEHHH.

1) Ecain yron paBHoGenpeHHOro TpeyroabHuka pasen 50°, To €ro oCHoBa-
HHe 60Jibliie GOKOBOH CTOPOHBI.

2) TpeyronbHUK cO CTOPOHAMH 5v/3 cM, 5 cM 1 10 cM fiBJsieTcs NPAMO-
YFOJIbHBIM.

3) Buccekrpuch! yriioB napaJjsiesiorpaMma, MpUJEKaLUMX K OHOH CTOPOHE,
epeCceKaloTCs MO MPSAMbIM yIVIOM.

4) [1nowanp TpeyroJbHHKa paBHa NOJIOBUHE NPOHU3BEAECHHA ABYX JIOObIX
€ro CTOPOH Ha CHHYC YIJla MeX1y HUMH.

Ortser:
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[ Monayab «PeanbHas MaTemaTHKa» ]

14. U3 nyHkTa A B nyHKT B, paccTosiHie MeXy KOTOPbIMH 21 KM, BbleXaJH
O/IHOBPEMEHHO MOTOLIMKJIHCT CO CKOPOCTbIO 14 M/ H BEIOCHMENHCT CO CKOPO-
cTbio 10 M/c. Ha cko/lbKO MUHYT paHblie B yHKT B nonaét MOTOLMKINCT?

15. YueHHK BbIYHC/INI 3HaUEHHST HEKOTOPOI JIMHEHHOM PyHKLUMH y(z) = az+b:

T -2 -1 0 1 2
[ =1 1 3 1 7

HM3BecTHo, uTo npu BbIYMCJIEHHH POBHO OJHOIO M3 3HAUEHHH 3TOH (PYHKLMH
yueHHK oun6es. Kakoe 13 3HaueHHi HalIeHO HeBEpPHO?

1) y(1) 2) y(2) 3) y(-1) - 4) y(0)

16. K 100 r 20%-Horo pactBopa cos fo6asuan 300 r eé 10%-Horo pacTsopa.
HafiainTe KOHUEHTpaUMIO NOyYeHHOFO pacTBopa (B NPOLIeHTAX ).

OrTser:

17. B sicHbI# cosHeyHbli 1eHb TpeGyeTcs H3MepHTb BbicoTy AB nepeBa (cM.
puc. 227). I'lpu stToM BC' = 14 M — anuHa TeHH, OTOpachiBaeMOii J1epeBoM;
DE = 2 m — pyMHa BepTHKasbHoro wecta; FK = 2,5 M — J/1MHa TeHH,
ot6pacbiBaeMol wectoM. Hardaute BLICOTY epeBa B MeTpax.

Puc. 227

OrTser:
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18. B cepmepckom xo3siicTBe niiowanm, OTBEAEHHbIE MO NOCEBbI 3ePHOBbIX,
pacnpeesieHbl, Kak MoKa3aHo Ha KPYroBOW auarpamme (CM. HHxKe puc. 228).
Kakoe M3 yTBep:KIeHHH OTHOCHTE/IbHO MpeICTaBlEeHHbIX NAHHbIX SIBJSIETCS
HEBEPHBIM, ec/ii 0611as MJ10La/lb 3eMJH, OTBEAEHHOH MO/ NOCEBbI 3EPHOBbIX,
paBHa 150 ra?

(/// /) — oBec
[TTT1] — mpoco
[ ] —rpeunxa
— NueHHna

Puc. 228

1) I'nowanp, oTBeaéHHAs 101 MOCEB OBCa, paBHa 24 ra.

2) CymmapHas nJioulajib, oTBEEHHASA 0] [I0CEBbI OBCA, NPOCA H IPEUHXH,
cocTaBJsieT 70 ra.

3) Bosee nosoBHHbBI BCel TTOCEBHOMH 3EMJIH 3aHSITO TLUEHHLIEH.

4) [1oceBbl rpeunxu ¥ Npoca 3aHUMAIOT MPUMEPHO TSITYIO YacTb BCel Mo-
CEBHOM 3eMJIH,
19. B konniekumu 200 MoHeT, U3 Kotopbix 25 monet XVIII Beka. KakoBa Bepo-
ITHOCTb TOTO, YTO Hayauy BbiOpaHHas MoHeTa natipoBana X VIII Bekom?

O1Ber:

20. Boicora h(t) nonéra cHapsia (10 ero nageHus ), BbIMYLLEHHOTO U3 apTHJI-

JIEPHIACKOTO OpyaHsi, oniHchiBaeTca (opmyJioit h(t) = —5t2 + 36t, re t —

BpeMsl B CEKYHJax, NpoLue/llee ¢ MOMeHTa BbicTpesa, h(t) uamepsieTcs B MeT-

pax. BoluhcinTe, CKOMIbKO CeKYH]L CHAPSl HAXOAHJICS HA BbICOTE He MeHee 7 M.
OrTser:

YacTtb 2

3anaHHA 3TOH YACTH BLITIOJHANTE C 3AMUCHIO PeLUEHHS

| Moayab «Anre6pa» ]

2
21. Peiunte HepaBeHCTBO % > 2L"—:{,1—20
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22. IMoean nosnkeH Gbl1 npoiTH 1680 KM 3a onpeneénHoe Bpems. Ha noso-
BHHE MYyTH OH Obla 3alepxkaH y ceMacopa Ha 1 4 Y, sl TOTO YTOOBI NPHOLITH
K MECTy Ha3HaueHHsl B CPOK, YBEJHUYHJ CKOPOCTb Ha 4 kM/u. CKOJIbKO uacoB
(BKJ/I0Yas BpeMs CTOAHKH ) N0€3 HAXOAUJICA B TyTH? -
—2z% ecsn |z| < 1,
23. [Toctpoiite rpaduk PyHkuuH y = {2
;’
MPH KaKHX 3HaUEHHAX m NpsiMas y = 4m OyleT HMETb C TpaHKOM eJIHHCTBEH-
HYIO OOLUYIO TOUKY.

H OTIpe/IesIuTe
ecs |z| > 1 pe ’

| Moayab «feomeTpus»

V3

24. Tpaneuus, cpeaHsisi JHHHA KOTOPO# paBHa ~3 + PaBHOBe/MKa paBHOCTO-

POHHEMY TPEYroJIbHHKY O cTopoHo# 11. Haliaure BbICOTY TpaneuuH.
25. Jlanbl Tpy Touku: A(2; 1), B(8;3), C(5;2). [lokaxuTe, YTO 3TH TOUKH Jie-
JKaT Ha OHOH NPSAMOH.

26. B pom6e ABCD 6uccextpuca yria ACD penut ctopony AD norosiaM,
Haiigute yriibl pomba.
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Pewenue BapuanrTa Neb

1.1)2,7+ g —=92,740,6=33.

9l _ 39,19 _38-9_
2)38:25=38: =22 =18

3) —90 60 _ 50.

25—13 12
Omsgem: 3.
2, 3ametum, utoa < O U b > 0 (cM. puc. 33).
1) YTBepxkaeHHe b — a < 0 — HEBEPHO, TaK KaK Pa3HOCTb MOJIOKHTENBHOIO H
OTPHLATEILHOTO UHCEST NOJNOKHTEbHA,
a

b

a

2) YrtBepxuieHue 5

> 0 — HeBepHO, Tak Kak a < 0, b > 0, npo6b + oTpHUA-

TeJsbHa.

3) YrtBepxnehue |b| < |a| — HeBepHO. M3 prcyHKa BHIHO, UTO pacCTOsiHHE
OT TOUKH b 10 Haya/a KOOpAHHAT GoJibllie PaCCTOSIHHA OT TOYKH a 10 Hauasa
KOODAHHaT, TO ecTb |b| > |al.

4) YTBepxaeHHe a < % < 1 — BepHO, Tak Kak 0 < -16 < 1, a — yucao
OTpHUATENIbHOE.
Omeem: 4.

3.3v15 =915 = //135.
1) 10 = v/100; 11 = v/121, nostomy /135 > 10, /135 > 11.
2) 11 = V121, 12 = /144, 11 < /135 < 12.
Takum o6pasom, 11 < 3v15 < 12. Tak Kak V135 < 12, T0 NyHKTbI 3 U 4 He
NOAXOIAT.

Omesem: 2.
4. PewunM ypaBHeHHe 4z? + 8z — 5 = 0, Haiias JHUCKPHMHHAHT:
D=82—-4-4.(-5)=64+80 = 144.
D > 0, no3ToMy HCXOQHOE ypaBHEHHe HMeeT Ba Pa3JIHUHbIX KOPHS:

_ —84++144 _ —8+12

2=y TR
Xy = —2,5, Iy = 0,5

Omesem: —2,5; 0,5.
5. Ha pucyHke A 1u306paxéH rpaduk dyHkuuu 1) y = 2z — 1 — 3T0 npsimas,
npoxonsiwas yepedTouknz =0, y = —-1; z =1,y = L.
Ha pucynke b uszo6paxén rpaduk ¢pyskunn 3) y = —2zx + 1, 3T0 npsamas,
npoxonswas yepedToukiz =0, y =1, z =1, y = —1.
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Ha pucyHke B n306paxéu rpaduk GpyHKUHH 2) y = 2z + 1, 310 NpsAAMas, npo-
xomswasiyepesToukHz =0, y=1; z =1, y = 3.
Omsem: 132.
6. 1) BHecéM «MHHYC» B epBbIH COMHOXHTE/b, NOMYIHM
—(a—3)(2-3a) =(3—a)(2-3a),
TO €CTb NPEACTABJIEHHOE NTepBoe paBEeHCTBO HEBEPHO.
2) (5—a)(a+5) = (5—a)(5+a) = 25— a2, T0 ecThb NpeACTaBIeHHOE BTOpOE
paBEeHCTBO BepHoe.
3) (a—6)% =a? - 12a + 36.
Ortciona nejiaeM BbIBOJ, UTO NpeICTaB/IeHHOE PAaBEHCTBO HeBepHOe,
4) —(7+a)(2a-3) = (7+a)(3 - 2a) = 21 — 11a — 2a?, To ecTb NOJIYYUIH
BbIpa)keHHe, paBHOe Npe/ICTaBIeHHOMY B 3alaHHH. 3HAUHT, PaBEHCTBO BEpPHOE.
Omsem: 24.
7. YIpoCTHM BbipaXKeHHe:
-y 2l-azy_ (BP9 -y _(z-y(z+y _z+y

y y T (x—y)y z(z — y) x
Haiiném 3nauenne npu z = —0,3, y = 1,2.

—03+12 _ o

-0,3
Omeem: -3.

8. PeuiuM ypaBHeHue: y — i? =1, Qtﬁy_-l-_u’) = g, 5y=1, y=0,2.

Omesem: 0,2.
9. 1) AMNK ~ ALFK (10 nepsomy mpu-

3HAKy MOAOOHS TpeyroMbHHKOB, ZK — oOluHH, B C

LIMNK = ZLFK — COOTBEeTCTBEHHbIe YIJibl O

NpH napaaneybHbiX NpsiMbix M N u LF 1 cekyLued

NK).
Paunk _ MN 48

2 = =2 P == =24, A a

) Parrxk  LF ALFK =3 A D

Omesem: 24. Puc. 229

10. MeHbluasi anaroHaib poM6a HaXxOAUTCSl Ha-

MPOTHB MEHBbLIEro yrJia, KOTopbli paBeH 180° — 120° = 60° (cMm. puc. 229).
Tak kak AB = AD, To AABD — paBHoGepeHHbIH H

LABD = ZADB = 60°. AABD — paBHOCTOPOHHHH,

BD = AD = AB = 30.
Omegem: 30.
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11. O60o3Haunm nJollanb octasuieics yacti S (cm. puc. 230).
S =8aBcD — Sarrk. S=102-6.4 = 76(CM2).

Omegem: 6.
B C
E F

: x\@\\

K D I K
Puc. 230. Puc. 231.

12, Mcnonb3ys TeopeMy 0 KacaTesbHOM W CeKylllel, 3aNHCbIBAEM PABEHCTBO
KA-KB = KL? (cwm. puc. 231).
KA=KO+0OA=10+6 =16 cm.
KB=KO-0B, KB=10—-6, KB=4cwm.
KL?=16-4, KL =8cm.
Omeem: 8.
13. PaccMOTpHM Kaxkn0e U3 NpeyioKeHHbIX YTBEPKAECHHH.
YrtBepxaeHue 1) BepHO, TaK Kak poM6 siBJSieTCs apasi/ielorpaMMoM, IHaro-
Ha/M poM6a B3aHMHO NepreHaANKYsPHBbI.
YTBeprkaeHHe 2) HeBepHO, TaK Kak YCJIOBHSl, UTO 1Ba Yrjia OXHOTO TPeyroJib-
HHKa COOTBETCTBEHHO PaBHbl ABYM YyrjiaM APYyroro, He0CTaTouyHo, 4yto6bl Tpe-
YroJIbHHKH ObLJH paBHHbI.
YrBepxeHue 3) BepHO (Ha OCHOBaHHH NPH3HAKa PaBEHCTBA TPEYTrOJbHUKOB).
Omeem: 13.
14. Haiiném Bpems, KOTOpoe 3aTpaTHJ BEJIOCHTIEAUCT Ha NPOXOXKAEHHE NyTH B

— 570 40 _ _ 30 _
40 kM — 370 25—1,6(U)HB3OKM 20—1,5(u).
Taknm o6pa3om, obiiee Bpems paBHo 1,6 + 1,5 = 3,1 (u).
Omeem: 3,1.

15. To rpaduky onpenensieM, UTo LieHA JIeJleHHs MO FOPH30HTAILHONH OCH —

5 MHUH, lleHa JieJIeHHs No BepTHKaJbHOMK ocH paBHa 10°C.

Ilanee onpenensiem, uto 10°C cootBetcTByeT 10 MHHyTaM, a 80°C cooTBeT-

CTBYET 35 MHHYTaM.

35 — 10 = 25 (MuH) — 3aHsJ npouecc HarpeBaHus ¢ 10°C no 80°C.
Omesem: 25.
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16. [Tnowanb yyactka paBHa 10 ap, 1 oHa pacnpene-
JieHa Ha 5 yacreii (4 + 1), U3 KOTOpbIX 4 4acTH 3aHU-
MaeT QpyKTOBbIH can. To ecTb niowanb caja paBHa
10:5-4=8(ap).

Omsem: 8.

17. Ceuenne raiiku HMeer 6 oceii CHMMETpHH (cM.
puc. 232).

Omsem: 6.

18. Ucnonb3ys auarpaMmy, HaxoaUM KOJIHYECTBO MECSILIEB, CPE/IHSisl TeMIepa-
Typa Bo3ayXa B KOTOpbIX Bbillie 20°C. 310 Mecsiuwnl 6, 7, 8, 9.

Omsem: 4.
19. Bcero pyuek 8 + 12 = 20 (wrtyk). C cuHeil nactoit — 8 wryk. Bepo-

Puc. 232

SITHOCTb TOrO, 4TO Bacs BO3bMET Hayraa pyuky ¢ CHHeH MacTo#, paBHa 8

20°
8 2
—===04
20 b5 ’
Omsem: 0,4.
20. Haiigém Bec Tesna NOACTAHOBKOH HCXOAHBLIX AaHHbIX m = 40 Kr,

g =9,8M/c? a=1,4m/c? B popmyay p = m(g+a). Tornap = 40(9,8+1,4),
p=40-11,2, p=448H.

Omeem: 448.
21. UcxonHoe HepaBeHCTBO PaBHOCHJIbHO HepaBeHCTBy 4z2 — 5z — 21 < 0.

Pelunm ypasHenue 422 — 5z — 21 = 0, ero KOPHH Z7 = —% U o = 3, OTKyna

122 -5z - 21 =4(z+ 1) (z - 3).

+\7 J+

™N_—_"3
-Puc. 233

Mo pucyHky 233 HaxoauM pellleHKe: T € (—%; 3).

Omsem: <—£;3).
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22.322 — 152+ 2m =0, z; = 2.

IloactaBum B ypaBHeHue 3HaueHHe = 2 W HAUAEM m:

3:-22-15-2+2m =0,

12-30+2m =0, 2m =18, m=09.

Omeem: 9.

23. PoBHo oniHy 06L1lyi0 TOUKY NpaMas y = cx — 9 v napadona y = x2 + 5z
GyLyT MUMETb B TOM cJ/lyyae, KOra ypasHeHHe cx — 9 = a2 + 5z Gyner umeTh
POBHO OIHH KOPEeHb.

2?2+ (5 —¢)x + 9 = 0. [IMCKPUMHHAHT KBAAPATHOrO TPEXUIEHA JO/KEH ObITh
paBeH HyJIIO.

(5-¢)?-4-9=0,

25 — 10c + c? — 36 = 0,

¢ —10c— 11 = 0, oTKyaa ¢; = —1, co = 11. OTpuuaTenbHbiM ABJASETCS
TONBLKO ¢; = —1, NpH KOTOPOM ypaBHeHHe npuHuMaeT BUa 2 + 6x + 9 = 0,
otkynax = —3. Torna y = (—3)? +5- (—3) = —6.

[locTpoum rpaduku npsmoit y = —x — 9, napaboasl y = z2 + 5z.
[psamyo y = —z — 9 noctpoum no Toukam (—9:0) u (0: —9). Bepunna na-
pabodbl y = 2 + 5z HaxoauTcs B Touke (—2.5: —6,25), BETBH HaNpaBJieHbl
BBEPX, KOOPAHHaTHbIE 0cH MapaboJa nepecekaet B Toukax (—5; 0) u (0; 0) (cm.

puc. 234).
yll
\ 7

I
N
(V)]

\ Zal

[9)
/
/

Puc. 234

Omsem: ¢ = —1, (—3:—6).
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24. Io ycnouio ZBAD = 46° u ZCBD = 33°, Tpebyercst HAlTH BEIHYUHY
yria ABD. Tak kak ABC D — napaJieiorpaMm 1o ycJI0BHIO, TO NPOTHBOTIO-
JioxkHble cToporbl BC' u AD napanJiesibHbl. '

£ZBDA = ZCBD xak BHyTpeHHHE HAaKpeCT Jiexallue Yriibl IpH napaJ-
JeqbHbiX npAMbIX AD v BC u cekywel BD. CnenosarenbHo, ZBDA = 33°.

ZABD = 180° — ({BAD + LADB) = 180° — (46° + 33°) =
= 180° — 79° = 101°.

Omeem: 101°.
25. Ilo ycnosuio (cM. puc. 235) KF 1 FT u LT 1 FT, cnenoBatesibHo
KF || LT. A rakkak KF = LT no yc/oBHI0, TO ueTbipéxyroibhik K LT F —
napaJJesiorpamm (1o nepBoMy Npu3HaKy napamiejiorpamma). Jlenaem oo
KL || FT kax npoTHBOMNOJIOXKHbIE CTOPOHbI NapaJuiesiorpamma. Takum 06~
pasoM, ZOKL = ZOTF Kak HakpecT JieXKallye YrJbl pH NapaJJjlesbHbIX
npsimMbix KL 0 FT u cekywei KT, uto ¥ Tpe60BaOCh 10Ka3aTh.

K L
0

¥

F T
Puc. 235

26. Ilo ycaosuio (cM. puc. 236) CA u
CH — kacarejibHble K OKPY>KHOCTH C LIeH-
TpoM B Touke O, CO — OHccekTpuca
yrna ACH, CO, — OuccekTpuca yria
HCK. ¥rani ACH v HCK — cMmex-
Hble. [To cBOHCTBY GHCCEKTPHC CMEXHBIX
yrnos ZOCO;, = 90°. LlenTpbl OKpyX-
HOoCTell JiexkaT Ha Ouccektpuce ZBAC,
nostomy OO0y, 1 BC, CH — BbicoTa B
AQCQO,. B npsMOyrosibHOM TpeyroJibHu-
ke OCO; 10 CBOHCTBY BbICOTbI, POBEEH-
HOM M3 BEpPLIHHbI MPSIMOrO yrjia K rHrore-
Hy3e, umeem CH? = OH - O, H.

62 =45-0,H,
_p_36 _
O\H = R = 7% =8(cw)

Omsem: 8 cMm. Puc. 236
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§ 1. ba3osbiit ypoBeHb (uactb 1)

1.1. TlpoueHTtsi
1. Cpennuit pocT aeBoueK Toro xe Bo3pacrta, uto u Toma, paseH 150 cm. Poct
Tombl Ha 8% Bhitute cpeaHero. Kakoi pocty Tombl?
2. B 11BETOYHOM Mara3uHe LieHa HEMPOAAHHOH PO3bl KaXIbli 1€Hb CHHXKAETCSI
Ha 15%. CKkoJsibKo 6yeT CTONTb PO3a Ha TPETHil 1eHb, €CJIH B NEPBbIi feHb €é
npoaaeaJu no 80 py6aei?
3. JleT€HbIll KEeHIypy MOXET MpbIrHyTb B BbICOTY Ha 1,44 M, uTO cocTasJisieT
75% OT BbICOThI NpbiXkKa ero oTua. Kakosa BbicoTa (B CAHTHMETPaXx ) NpbixKKa
B3POCJIOr0 KEHIypy?
4. B 1Ba marasuHa 3aBe3/i OJIMHAKOBOE KOJHYECTBO MOPLHE MOPOMKEHOTO.
K koHily pabouero aHsi B epBOM Mara3uHe UHCJI0 NOPLIUA MOPOXKEHOr0 YMeHb-
wunochk Ha 50%, a Bo BTOpoM — B noATopa pa3a. B kakoM marasuiie octanoch
60.1bLIIe NOPLMI MOPOXKEHOTO?
5. B nByx 6u6anoTekax 6bl10 OAHHAKOBOE YKCJO KHUT. Uepes roa B nepeoi
GHOIMOTEKE YMCIO KHHMT yBeaHuMIoch Ha 80%, a BO BTOpoil — B 1,7 pasa.
B kakoit 6u6s1oTeKe KHHT cTasio 6oJblie?
6. B 300marasuHe B 1Byx akBapuyMax GblI0 OIMHAKOBOE KOJIHUECTBO XOMSsY-~
KoB. Uepe3 2 MecsiLla B MepBOM aKBapHyMe UUCJIO XOMSIYKOB YBEJIHUUJIOCH HA
60%, a Bo BTopoM — B 1,6 pa3sa. B kakom akBapryMe XOMSIYKOB CTaJI0 60Jlb-
mie?
7. Ha nepBoM cknaje roToBoi NpoayKuUHH 6b110 B 2 pa3a 6oJblue KOMNJeK-
TOB MebeJ/iH, 4eM Ha BTOpPOM. Uepe3 Heneo Ha 060MX CK/1aax crajo Mebe-
Ji1 NOPOBHY. Ha cKOJIbKO NPO1LEHTOB YBEJNHUYHIIOCH KOJIMYECTBO MPOAYKLMH Ha
BTOPOM CKJIafle, €CJIH Ha MePBOM OHO 0CTaJ10Ch 6€3 H3MEeHEHHH?
8. B 6osbl10M akBapHyMe KosuecTBO pbi6 ObI0 B ABa pa3a GoJbllie, 4eM B
MaJ/ieHbKOM akBapHyme. Uepes roa B 60JbLLIOM aKBapHyMe YHCJI0 pbl6 yMeHb-
wuaoch Ha 25%, a B MaJieHbKOM — yBeJIHUKI0Ch B 1,5 pasa. B kakom aksa-
pHyMme nocJe 3T7oro poi6 cTtaJso 6oblie?
9. B nepBoM crninueuHom Kopo6ke 6bL10 B 3 pa3a 6oJibliie CMIHYEK, YeM BO BTO-
pom. Uepes neHb B mepBOM KOPOGKe YHCIO CMHUEK YMeHbLUKHAOCh B 4 pa3a, a
B0 BTopoM — Ha 30%. B KakoM KopoGKe rnocJie 3Toro ciinyek cTajo 6oblie?
10. Ha cknane A 6bi10 Ha 50% npoayKuuH 6osblue, yeM Ha ckaane B. Ye-
pe3 MecsLL KOJIMYeCTBO MPOAYKLHH Ha cKaalne A ymeHbluuioch B 1,25 pasa, a
Ha cknage B — yBeanuunocs Ha 25% no cpaBHeHHIO ¢ NepBOHaya/bHbIM. Ha
KaKOM CKJafle MPOAyKLHH cTano 6onblie?
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11. Cpeny yyaumxest 9-x KJIacCOB HEKOTOPOH LIKOJIbI 10JIS1 OTJIHYHHKOB CO-
crasJjsieT 15%. [Ipu 3TOM HeycneBaioluX No KakoMy-Jau60 npeaMeTy B 8 pa3
MEHbLIIE, YeM LKOJbHHKOB, HMEIOLLIHX NTOJIOKHTE/IbHBLIE OTMETKH 10 BCEM JIMC-
UMMJIHHaM. Kakoe HauMmeHbllee KOJHYECTBO YEJOBEK MOXKET 00yyaThCsi B
LLIKOJIE, €CJIH TIPHBEIEHbl TOUHbIE JaHHble (He [0ABEPrajJHCh OKPYIVIEHHIO)?

12. Cpean y4yeHHKOB LIKOJIbl TOPOBHY MaJIbUHKOB H J€BOUEK, [PH 3TOM A0JA
6JI0HIMHOK CPefii JieBoyeK cocTaBseT 15%, a 610HaHHOB — B 6 pa3 MeHblue,
yeM MaJIbYMKOB € HHbIM LiBeTOM Bosioc. Koro B wukoJie 6oJibLie: 6JJ0HAHHOB HIH
GJIOHAMHOK?

13. CnopTcMeH nocJie cepuu TPEHHPOBOK YJIyuLliHJl CBO#i pe3yJibTat Ha 0,25 oT
HCXOAHOTO pe3yJibTaTa. Ha CKOJIbKO MPOLEHTOB CIIOPTCMEH YJIYULLHJ pe3yJib-
TaT?

14. 3a nBe HeleH OKTAGPS CPe/IHAA AHEBHAS TEMNEpaTypa BO3yXa NMOHH3H~
JAace Ha 30%. Kakoii oHa cTana, ecyim 6bl1a 20°C?

15. CKO/IBKO JIMTPOB BOIbl HYXHO B3$iTb, 4TOObI H3 200 T COJIM PHTOTOBUTb
5%-Hblii pacTBop? (Macca 1 siutpa Boabl paBHa 1 Kr.)

16. MoTtouMk/aHCT npeonoJieBaer pacctosiHe S kM 3a 10,54. Ha ckosbko
NPOLIEHTOB CJIellyeT YBEJHUHTb €ro CKOPOCTb, YTOOBbl TO XK€ PAaCCTOSIHHE OH
npeojoJien 3a 8 4 24 MHH?

17. B noxose npuHsiiik yyactue 20 aeBouek H 60 ManbuukoB. CKOJIbKO Mpo-
LIEHTOB MaJIbYHKOB [0 OTHOLLEHHIO K OOLLEMY KOJIHUECTBY pebAT Y4acTBOBAJIO
B roxone’?

18. B HoBOM roay 3apruiata paGouero 6blia yBesnueHa Ha 20%. KakoBa Te-
nepb 3aprnJara paboyero, eCJli 10 yBeJMdeHus oHa cocTassa 4000 py6aei?

19. Llena ToBapa coctasasier 600 py6aelt. CkosibKo 6yeT CTOMTb TOBap, eCJH
€ro LIeHY MOAHUMYT Ha 15%?

20. I'To pacyéram oaHo# rpynnbl GU3HKOB, Macca 6apHOHHOH MaTepHH (HeH-
TPOHbI, MPOTOHbI H 3JIEKTPOHBI ) COCTABJISIET 21—5 Macchl BeenenHoit, a no pacué-
TaM JIpyroi rpynmnsl ¢H3HKOB, Macca BCeX HEHTPOHOB, IPOTOHOB H 3/1I€KTPOHOB
Bo BcesieHHoit cocraBnsieT 4,5% Bcelt € macchl. Kakaga rpynna ¢H3ukoB OT-
BOAMT Macce 6apHOHHOH MaTepuu 6OabLLYIO 101107

21. JIBa 6aHKOBCKHX (hHJIHaNa 06C/YKHBAJIH B TPOLLIJIOM MOy OIHHAKOBOE KO-
JIMYECTBO KJHEHTOB. B 3TOM rojly KOJHYECTBO KJAHEHTOB B NMepBoM (HJIHaNe
yBeJsMuuiIoch Ha 150%, a Bo BTopom — B 2,5 pa3a. B kakoM ¢ununane crano
60J1bllie KJIHEHTOB?



224 Ihasa [l Coopnuk 3a234

§ 2. lloBblwieHHbIH ypOBEHDb (YacTh 2)

2.1. Tlpeo6pa3zoBaHus anre6panuecKuX BblpaXKeHHH
Ynpoctute Boipaxkenue (22—61):

"4+ zx—-12 52+3 3-z

"2z2 4+ 152 -8 3z +7 1-2z

924. x+3y 3 9y3 —xy
z%y — 3zy? x2+3xy 9y + z)*"
o5 (-2aty 2 . (6 +y)?
22y —xy®  y? +2ry/ " 4xd —ytx
26 a —4b2 a __9b2 .a+3b
a’+ab—6b2 o + Gab + 9b° b -
27(6a+1 6a—1)'a—35a — 36
6a  a’+6a al+ 2 +1
28(x+7a x—?u), 28a
Tax —x°  Tax + a2/ 22 —49a®"
29(x—4a 4a-+-.7:>, 16a
dar — 12 4xa+x " x? —16a*
30, (22— 20z +4a® | 2% + 20z +4a%)  da’ - 2?
T — 2a 2a +x 2%
31 (zt4a _3—az _5a—3-ad*.1 (22 — a?)
T—a T+a 2 —a? Tz ’

ab + b° ab — b°
33. (a-+-b a2—ab+b2> ab® — at

39 ,(a +ab+b* a2—ab+b2)
'a—b' )

a—b al+ab+b2) B —4d%
2a—4b  3a+b\ (2 _ 21a® + 6b% — 9ab
34 (b2+4ab ety ) - (67 = dab) + Lm0
a+b a-b\. a+l
35'(?-&; a2+b)'a2—b'
36. 16 _ 3—2a . _—8+216a°
"a+5 T2a°+24a+8 2a°+7a-15

1 _a—l) a’—a-1
37'(a—l a+1 Y@ o
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a 1 \7! 2
38. (a+1 +a—1) + a’?+1°
39, a\/——b\/l;+ ay/a + bvb
va-vb o Va+vho

b3 -1
0 et (3 - hy)

4"(a+1+ab)( %2)
o 3): (o)
43.(:c+1 13)f( ‘3“?473)'
4z
z __1-a
414.37;_2“_1 — +3.
46. (4a3— b 4a2+ b 4al5b) : 16a2b2— B

47.(zg+;z+2—$2+;x+6):(mil_m-ll-3)'
18. (= - s+ oom) 3

V3—-1 V3+2 4-3) 3+3V/3
49. /5 — 2v6 + v/5 + 2V6.

2m 4m m?2—-9m+14 , 10m
50'(m—7+m2—14m+49) m-—>5 +7—m'

m 3m m2+m—30_ _4m
Sl ( 5+2m2—11m+5) m+1 om—1

52.,/(2 - ¥20)* + /(3 - ¥20)°.

53./ (Y240 - 2)° + /(¥240 - 3)°.
54. ((”2—;%—2)‘1 - 1) (b+1)"L
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55.z78 . (mil +(@+1) (= + 1) (z* + 1)).

56 4-36™
* 92nt2 g2n=3"

57 8 i 10077.
(51—5n)2 . (42n+1)3 L (2,5)1n
160 '

n 3n
59. 81 - (—3(%22— .97,

58.

1 1 1 1
Y/ STy Sy Iy T By, Y e Sy 3
61.1/(VI0—3)° +/(VI0 - 4)°.

Hafiante cymMy HppauroHaibHbIX ynces (62—63):
62. V7 - 4V/3+ V7 +4/3.
63. V21 — 123 + V21 + 12V3.
64. Mexny KaKHMH COCeIHUMH HaTYpaJIbHbIMH YHCJIaMH 3aKJIIOHEHO 3HAYEHHE
1 1 1 1
BHIPAXKEHHS + 4+ =
o Vitl V5+vB e+ 3 V35 + V22

65. Haiinure 3HaueHHe BblpaXkeHHs

1 N 1 P 1 N 1
AT T BTV VBN + VD) T VA3 -1)

MU S SR
V55 = 3) V515~ /13
YnpocrHte BbipaxeHue (66—67):
ab—a
66. —\/%:—a—.
a+ Vab
Sy vab
Coxkpature 1po6b (68—71):
2ab—10a+5—b
68. 2a° — 7a+ 3
6 — 9n + 6mn —4m
3n? +n -2 )

+

67 a<0,b<0).

69.
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" 9a*+9+2

71 4ab—16a+b—4
© 16a* -8a—3
Ynpocrute BhipaxkeHHe (72—83):

79 n+1 _n—l ) 2n
"\nf+an+4 n®-4) (n+2)%

T 1 ) 5
r?—2x4+1 z-1) (z-1%

o (_k+t2 k-8 ), _5
"\E?+3k—-4 KT+8k+16)  (k+4)*
11 , 1
7. t? -4 t’~’+t—6)‘t2+5t+6'
1 1 1
B a0 T 6-96=-a T c=a)c=b)
79 (12 b2 c2
"(a-b){a—c) (b—c)(b—a) (c—a)(c—b)
m—3 2m 1
80'(m2—4m+3—m2—1)'5m+5'
81( m+3  2m+6 ).m2—4
"\mf+4m+4 mP+5m+6/ m+1’
82 -1 3 \, 2z*+4 L1
"\z?-6z+8 z2°-16) z°+2x—-8  8-2z

_ 2
83-(x+6 x6)z+36 2

?—6w+m2+61: “F_36 =z

84. (P‘ff;i i aaj 5) (%)

a? — b2 b a+b
85. (a'f+2ab+b2 + a+b) 3

2a+1_2a—1). 1 1)=4a.—2
86. [lokaxkuTe TOXK/AECTBO ( -1 2471 (1 e 3T Ta
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¥Ynpocrure Bblpax(‘enne (87—95):

_ 4ab \ . (_a__ _2ab
87.((1 b+a—b)'(a+b bz—az)'

1 216°—3b 3b _ 1
88°3b—1 9h° + 1 (9b2—6b+1 9b2-—1)'
89 3 _8a3—18a_ 2a _ 3
"20—-3  4a°+9 40° - 12a4+9 4a* -9/

2z 3 _ _6-—4z ) 2x-3
90'($+1+m—4 a:2—3x——4)' Tz

2z -5 . ([ 2z 2 21-3z
oL x '<:c+3 x—2 z2+x—6)'

1 5 2a a
92'(a+2+a2—a——6+a—3) 2a +1°

93.( 2 n 10 + 3b ):3b+2.

b+1 ' ¥ —-3b—-4 " b-—14 3
94< m2+3m _ m?-2m ) 1 __5
"\m2+3m+2 m*—-2m-3/ mf-m—-6 m+1
95( m? 4+ 3m _ m? — 4m ) m
"\mfP+3m—-4 m*—4m+3/) mi+m-—12
96. Pasnoxure MHorousieH mn? — n? + mn — n Ha JHHEHbIE MHOXKHTEJH.
322+ 7z —6
97. Coxpature 1pobb — g Mz # +3.

98. Pa3/10)k1Te Ha MHOXKHTEJIH :ciy (xdy — 22y — 2%y®) npu xy # 0.

99. Pa3/10:KHTe Ha MHOXKHTEJH :cl_y - (x3y — 3zy® + 222%y?) npu Ty # 0.

100. Hafinure HauMeHblIee 3HaUeHHE BbIPaXKeHHs

(222 + 3y +z + 5)% + (y + 3 — 22)? 1 3HaueHHUAA T U Y, IPH KOTOPBIX OHO
JOCTHIaeTCsl.

101. Haiigure HauMeHblliee 3HaUE€HKHE BBIPAXKEHHS

(7Tz — 3y + 11)2 + (2z + 6y — 14)% — 5 v 3HaueHUAA T U Y, IPH KOTOPHIX OHO
LOCTHraeTcsl.

102. Haiinure HanMeHbliee 3HaueHHe BbIPaXKeHHs]

(17 — 4z — 5y)? + (3¢ — y — 4,2)% + 3 ¥ 3HaYeHHsA T H Y, IPH KOTOPHIX OHO
LOCTHraeTcsl,

103. Hafigure Bce napsl ukcen (Zo; Yo), MPH KOTOPbIX BEPHO PABEHCTBO

V3 —-dy—-1+Vzx+4y—-6=0.
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104. Haiianre Bee napel yuced (a; b), IpH KOTOPbIX PaBHbI 3HAYEHHs BbIpaKe-
HHA 2 + v2a — 3b— 11 /4 — (a — 2b)2.

2.2. YpasHeHHS M CHCTEMbI yPaBHEHHH

2.2.1. YpaBHeHHun
Peitinre ypaBHenne (105—117);

2 6 1
105. :1:2—:6—12+ 2+4r+3 z+3

3 5 2
l06':1:2+4a:—5 2 —8z+7 =xz-1°
107. 3 _ 2 = z
2+z—-6 222-5x+2 22°+4+5x—3°

"243z 3x-2 4-92°
109. 2z* — 523 4+ 222 —~ 52 = 0.
110. 2z* + 323 — 822 - 122 = 0.
111.10z* — 45z = 30z2 — 15z3.
112, (22 + 3)® + 3 = T2% — 722 4 Tz.
113.523 + 32% — 52 —3=0.
114. 24 + 223+ 222 + 22+ 1 = 0.
115. 2% + 32° + 322+ 3z + 2= 0.
116. 2% — 22* + 422 -8 = 0.
117. 2% — 14z 4 5622 — 64 = 0.
118. Tokaxwure, uto ypasrenue (z2 + 8z + 17) (z? — 4z + 7)= 3 He HmeeT
KOpHeH.
119. JlokaxuTe, 4TO ypaBHEHHe (x — 6z + 10) (z2 — 10z + 32)= 7 He umeer
KOpHeH.
Peunre ypaBuenue (120—121):

3 2 1
120. z2—2:c+1+ 1—-2° 41
121, -t 6 1

2+6c+9 9-2° z-3°
122. Haiaxte KOOpAHHATHI TOUEK 1epeceyetHst mapaGosisl

y=%z2—2x+4nnpﬂMoﬁ2z—y—5=O.
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123. Hafinute KoopaHHAThi TOUEK MepeceyeHust napabosbl

y=%xz—gac—7unpﬂmoﬁ3z+2y—120.

. 2
124. Haiinute Bce uesible peilieHus ypaBHeHHs 2 + po i 3.

125. [padpuk dyHkunn y = ax? +bz+c co cTapwnm ko3dduumenToma = 1 —
napa6oJia ¢ BepnHOH B Touke (3;3). Haiinure eé Touky nepeceuenus ¢ nps-

MOl y = 2x.
2

-1
126. HaiinuTe Bce pellieHHst ypaBHesHH st %+—20 +1?2-2=1

127. Halinute Touku nepeceyeHusi NpsiMoil y — £ — 3 = 0 ¢ OKPYXKHOCTbIO
2 +y?=09.

Pewmnte ypaBHenue (128—131):

128. (z2 -6z +9)? +2(x - 3)? =
129. (2?2 + 4z +4)? +3(z +2)? =

10. ((_x:.%"i:_:s) (9”_2;1;"1)_2:2)_6:
131.(@—;1—)—%1> (u—;l—)—+5>—3=0.

Pewnte cucreMy ypaBHenuii (132—133):
132 { 2 +zx—-2y+2=0,

22 —y?2 =0.
2 -4z +y+8=0,

134. BoisicHHTe, MMeeT s 1eCTBHTe/IbHbIE KOPHH YpaBHEHHE

2 +4V22+2 =2z - V2.

135. BhisicHuTe, uMeeT /i1 ypaBHerHe 4xv/3 — 12 = 7 + 22 1eACTBUTEbHbIE
KOPHH.

136. BuisicHute, uMeeT /11 €ACTBUTE/IbHbIE KOPHH YPaBHEHHe

x? + 22 + 8,4 = —3x.

137. Onpenesnure, CKOILKO Pa3/IMUHBIX I€ACTBUTEIbHBIX KOPHEH HMEET YpaB-
Henue 222 = /3(z? + z — 1).

138. Onpenesnunre ypaBHeHHe, HMeIOLLEE HAUMEHBILYIO CYMMY KOpHeii:

Dz?2— (V2+1D)z+1=0; 2)z2-2V22=0; 3)v22? -2z —1=0.

2.2.2. CwucreMbl ypaBHeHHH
Pewure cucremy ypaBueHnu# (139—148):
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ar { Ty =2
' y=1
142 { & -v* =3,
| zy=2.
1+l
143. y
11 _g
zz Yt
r+3 _ y+4_25
144.{ y¥2 z-1_ 2’
rT—y=
2 2
Yy - =97
145.{2x_y=3
T, Yy_2
146.{ 3y Tz " 1>
22 +y2=25
$2_y=0,
I47'{:c+y—6:0
2 -6z +y=2,
I48.{y_\/5:—=9_

149. CpeaHee reoMeTpuuecKoe [BYX YHCEJ NpeBhilliaeT MeHblliee U3 ITHX YH-
ceJ Ha 12, a cpe/iHee apHdMeTHUECKOe TeX XKe YHcelT Ha 24 MeHbllie 60J1bL1ero
3 ydces. Halaure ath yncaa.

Peiurnre cHcremy ypaBHeHnii (150—158):
4

2¢—12$T+9=3,
150.{
z—y 1 _y
|2 T1673
)
£%ﬂ+2x=11,
151. 4
y,y-z_=z
| 5715 "5
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152.
y—xr __ ¥y
\2+ 1 £
(z+3y _15_ _z
153. ¢ 4 2 2
§ﬂ+3=_$_ﬂ.
[ 2 5

156 \ 32— 2)+7(y—1)=3
157.
T_y—2 _ 52
6 3 3
m2_y:2,
158'{ 2r+y = -2.

159. KoopanHaTHas nJioCKOCTb TMOJBepraercs cjefyioilemy rnpeo6pa3oba-
HHIO; TOYKAa C KoopauHataMu (x,y) NepexoaMT B TOYKY C KOOpAHHATa-
mu (22, y?). Halinure TOUKM, KOTOpbIE MIPH 3TOM NPe06Pa3OBaHHH OCTAHYTCS
Ha CBOMX NMPEXHHX MECTax.
. [x4+y? =7,
160. PewnTe cHcTeMy ypaBHeHHH 2
Ty =12,

161. KoopanHaTHasa MAOCKOCTb MOABEPraeTcs cjeaylolleMy npeobpasoBa-
HHIO: TOYKA C KOOpAMHAaTaMH (Z,y) MEPeXOAMT B TOYKY C KOOpJHHATa-
mu (|z|, |y|). Haliaure Touku, koTopbie npu 3TOM npeo6pa3oBaHHH OCTAHYTCH
Ha CBOMX NMpPEXHHUX MeCTax.
Pewnte cuctemy ypaBHenuii (162—181):

9 ,_ 2 _ 3,
rt+y T—y

18 5 _ 4
rT+y T—Y

162.
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(

6 i)
+—=,
163.{ TTY TV
3 2 =1
( z+y Z-y '
(_4 12 _
164.{ T°Y *HV
8 18
\w—y 3’/’"‘31
6 8 _ _
16512—?} :1:+y
a:+y
2 _
|66{(2:::+y) 2z +2+vy,
z—y=1".
Bz —y)?=12-3z+y,
I67{:1c+y 5.
168. ‘“‘
a:+y 3
z 4y
169. y+3 z
y—zx =
1_1_
170.{ =z vy
z—1llzy—-y=-1.
1_ l=
1708 =
a:+10:1:y y=1
3z +2xy =9,
|72{|2:::+y|—5
173. {29:y+y = 15,
lz -yl
+l-5
z? +49:y 3y® =18.
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2w
T

K

< |8

175.
z? — 5zy + 2y% = 32.

3r —y =8,

(3z + y)(92? — y?) = 128.
2 — 4y*)(z — 2y) = 640,
+ 2y = 10.

-J
S

.
~J
Aa/-\

|
|
.
|
|
|

z? - y?)(x - y) = 81,
178, r+y=09.
170, @ -2y -2) =75,
"l z-y=-5.
(x-2)(y+1)=0
180. 602 +7 -y 3
z(z +y) =15,
181 {y(x+y)=10

2.3. HepaBeHcTBa H cCHCTEMbl HepaBeHCTB
Pewnte HepaBencTso (182—189):
—6,25

182.2 -2 < .
r+3
—2,25

2,2
-2 ==,
183.2 — 2 1

4r + 1 z 20 +3

2z -1 o5z + 1

185. P .
V-12-052+05 +/-22-05z+05

186. 22 + ;lg > 7.

187.22 + 5 <.

188. 2% — 42% + 42 -1 < 0.

189. z* — 623 + 922 — 4 < 0.

Peuinte cuctemy HepaseHets (190—193):
6—x

3

2()«
+
< -

190.

8= 8
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z2 -4z — 5<0,
191, 1,1
T 4
'2 3+2¢
192.J 3
_z
k3 4<a:
5
1—15x<4
193. |
9_ x+8>0
| 4

Haiigute o6JiacTb onpenenennsi Boipaxkenusi (194—201):

-z
312 -20c -7 , 2x+1
195. 2r° + 5z 3z —21°
2 — 4z - 21
lQG-W.
197 100 — z2
V22 -3z +2
198 V6$2+2$+1
) 14-3z -
199 Yr+12—x2
-“—4_7;7—-
ﬁ—5 V2 —
200. =49

5+:v

202, Ipu xakux 3HAaYEHHSIX TepEeMEHHOH T BbipaxeHHe v2x2 + 9z — 35 He

HMeEET CMbICJa?

203. TTpHx KakuX 3HAYEHHSIX NMepeMeHHON X BhipaxeHue v/ 16 — 2z —3x? umeer

CMBbICJT?

204. I'lpx KaKHX T UMEET CMbICJI BbIPaXKeHHE \/

20z — 1122 — 323,

205. Haitpure Bce s, IPH KOTOPBIX BbIpAXKEHHE A / 11—:1%—3——3-7 HMeeT CMbICJI.
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206. Haiinvte MHOXeCTBO 3Ha4eHHii 2, IPH KOTOPbIX He ONpejieJieHO BbipaXke-
2 -9
(:c +3)V2x2 - 11z + 12
207. Haitnute MHOXKeCTBO 3HaYeHHH x, TPH KOTOPbIX He OMNPe/Ie/IeHO Bbipaxe-
ye V4?2 — 11z ~ 3
__6
z+1

208. Haiinute Bce LieouHc/ieHHbie pellieHHst (z, y) CHCTeMbl HEPaBEeHCTB

y<T7,

y—2z >0,

z+y>5.
209. Haiinure BCe LieJouHCIeHHble peleHHs (2, y) CHCTeMbl HEPAaBEHCTB

y<l,

T —y<5H,

3r+y>3.
210. Haiiaute Bce Liesible yHCAa, yA0BAETBOPSAIOLIHE CHCTEME HEPABEHCTB

.
6—z 2+3z _

) 5 4< 5 1,
_b-2z =z

L.’B D) <3.

211. Hafigute Bce uenble 4Hcaa, yAOB/AETBOPSIOLIHE CHCTEME HEPABEHCTB
(6z+1 5z—-1_10-2z
3 2 - 57
2z T
BEC S
L 3~ ! 6
Peuinte cucremy HepaBeHCTB (212—221):

212 (w2 -3z+2)* <0,
(:z: +4z +1)2 > 100

z —13az:+42)2
213. — 6z + 2)? 64

(z? — 16z +63)% < 0,
214. (8r—2%-9 2<81
215.

2 —z - )2>49

2
216. (—T_—gz—_—ﬁ?x —41'—7) <0
2 ~2r-320.

{ G
{
{(z — 4o +3)2 <0,
{
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2

2

2 _
2?2 —Tx+10 < 0

218.{ (z2 + 5z)* ~ 1222 ~ 60z +36 < 0,

z? — 2z — 15)° < 900.

(
2]9.{ (2% + 3z — 2 — 1022 — 30z + 75 > 0,
(22 —z —4)" < 625.
z-2)%(z2+2x-1)2<0,
220.{ |($|—1)<(1- )
991 { (422 — 4z + 1)(2? + 2z — 4)% <0,
|2z + 3| < 4.
Peuunte HepaBeHCTBO (222—225):
222, 2% — 423 + 422 -4 > 0.
223. z* — 1223 + 3622 — 81 > 0.
224, (22 — )% < 1.
1

2
225. (je + 1| = |=])" - (o + 1| + |=]) < lz+1]+ 7))

PelunTe cucTeMy HepaBeHCTB (226—231):

VzZtdz+3 >0,
226.

{\/ —52+5)° <
V52 +6 -2 >0,

8:c+11)
—z2+35x+45 0,

7x+11) 1.
~x2 —- 4,52+ 55 > 0,
(22 + 6z +6,5)° > 1,5.

v
V@
v
v

-4z —-520.
81

< 1g,
(z* — 3z +5) 18

(a:2—3z+5) +

2+zr-—2

-2
{
|
|
{
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Peuure nepaBencrso (232—237):
232. Vz? -4 - (22 + 22— 15) > 0.
233.V9—z%- (22 +2-2) <0.

2 ,

234. L < 3;321
2

235. & < 2;?
2

236. L < —5l41§.
2

237. & > “’514.

238. Haitaute HaubosbiLiee Lesioe 3HaUeHHeE x, PH KOTOPOM Pa3HOCTb ApoGeit
58 —bx | 2z +12
3 2
239. Haiinute HauMeHbliee 1ieJ10e 3HaUeHHe T, IPH KOTOPOM pasHOCTb Apobeil
23—2z  3z—11
) 4
Hafiaute o61acte onpesnenenus Boipaxcenus (240—242):

. x? _ 4 .

V24 — 21 — 2
241.—=>—T6—.

HEOTpHLATEJ/IbHA.

HEMNOJIO2KHUTEJIbHA.

2.4. TlochenoBaTeJbHOCTH H NPOTrPeCCHH

2.4.1. Apudmernueckas nporpeccus
243. Haiinure 6anKalluHi K HYJIIO NOJOXHTENbHbIH UjleH apHMeTHYECKOH
nporpeccuu 49,5; 47.7; ... .
244. Haiinure HanGosee 6J1M3KHE K HYJIIO OTPHLIATEJbHbIH Y/leH apHpMeTHYe-
ckoil mporpeccuu —41,4; —40,2; . .. .
245. Haiinure HauGosiee 61M3KHI K HYJIIO OTPHLLATE bHbIH ulleH apupMeTHue-
cKo# nporpeccuu 101,1; 97,2;93,3; ... .
246. TypucrT, noaHHMasnch B ropy, 3a NMepBbiii Yac JAOCTHT BbicOTbl 580 M, a 3a
KaXKblf CJeaytollHi yac NoAHUMAJICA Ha BbICOTy Ha 40 M MeHbIUYIO, 4eM B
npeabiAylHi. 3a CKOJbKO 4aCOB OH AOCTHTHET BbicoTbl 2500 M, MOAHHUMARCh
OT NOHOXMUS ropbi?
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247. Crpenok caenan 30 BbICTPEsiOB B MHLIEHb. 32 11€pBOE MOMNajaHHe eMy
HaukcauM 0,75 6asna, a 3a Kaxzoe ciellyloliee nonagasiie — Ha 0,5 6asia
6osibliie, yeM 3a npeapimyiuee. CKOJbKO pa3 NPOMaxHyJICA CTPEJIOK, €CJIH OH
Habpan 99,75 6anna?

248. Hafinute cyMMy Bcex HaTypaJibHbIX YHCEJ, He MPeBOCXOAsLLHX 170, Ko-
TOpbl€e aeJisATcst Ha 6.

249, Hafinute cyMMy BCeX HaTypaJibHbIX UHCeJ, He npeBocxoasuux 200, Ko-
TOpbI€ eJIATCA Ha 8.

250. MauiiHa Bblexasla H3 Fropoia co cKopocTbio 40 kM/u. Kaxbie 20 ce-
KyHJ1 OHa YBeJIHYHBa/a CKOPOCTh Ha 5 KM/4. Kakylo CKOpOCTb OHa MMeJla uepes
7 MHHYT MocJle Bble3[a H3 ropoja?

251. B nepBhlfl ieHb CTPOUTENIb BBIJIOXKHJ 5 psiioB KHpnHued. Kaxawii cae-
IyIOUH#A JeHb OH BLIKMAAbIBAJ Ha 2 psiia GoJIbILe, YeM B MPeblAYLIHi IeHb.
CkoJbKO 1Hel paboTaJ CTPOHUTE/Ib, €CJIH BCEro OH BbLI0XKHJ 140 psifos?

252. Haiaure cyMMy Bcex HaTypaJsibHbIX YHCeJ, KOTOpble AeATCS Ha 7 H He
npesocxoast 370.

253. Haiiaure cymMmy Bcex HaTypaJsibHbIX YHCeJ, KOTOpble AeATCS Ha 9 H He
npesocxoast 400.

254. Hatinute cymMMy BCcex HaTypaJibHbIX YHCeJl, He MpeBocXoaslHx 170, ko-
TOpble AENATCH H Ha 2, H Ha 3.

255. Hafiaute cymMy Bcex HaTypaJsibHbIX YHCeJ1, He peBocxoasawux 160, ko-
TOpbIE HE AeATCS Ha 7.

256. YKkaxcuTe KOJMYECTBO MOJIOMHTENbHbIX YJIEHOB apH(METHYeCKOH Npo-
rpeccuu 84,1;78,3;... .

257. TpH MONOXKHTENIBHBIX YHCJ/1a 06pa3yloT apH(IMETHYECKYIO TIPOTPECCHIO C
Pa3HOCTbIO d, a KBapaThl 3THX YMCEJ, B3siThie B TOM XKe Nopsiike, 06pasyioT
reoMeTpHUYECKYI0 NporpeccHio. Haiaute Bce BO3MOXKHbIe 3HAaUeHHS d.

258. Tpu uucaa cocTaBaslOT apu(hMeTHUECKylo nporpeccdio. Hafiaure 3TH
YHCJ/Ia, €C/IH H3BECTHO, YTO HX CyMMa paBHa 27 H NpH yMeHbUIEHHH NepBOro
YuCJIa Ha 1, BTOPOro — Ha 3 ¥ TpeTbero — Ha 2 OHH COCTaBJIAIOT FreOMeTpHUe-
CKYI0 NPOrPECCHIO.

259. Tpu uucna coctaBiglOT apugMeTHUYeCKyI0 nporpeccHio. Hailaute st
YHCJ1a, €CJTH H3BECTHO, YTO HX CyMMa paBHa 12 U NpH yBeJIHUEHHH NIEPBOro YHC-
Jia Ha 1, BTOpOro — Ha 2 ¥ TpeTbero — Ha 11 OHH COCTaBJISIIOT F€OMETPHUECKYIO
TIPOrpecCHIO.

260. Cymma Tpéx unces, o6pa3ylouninx apu(pMeTHYeCKyl0 NIpOrpeccuio, paB-
Ha 15. Ecan K 3THM uHcsiam npu6aBUTb COOTBETCTBEHHO 1, 1 M 4, TO OHH
06pa3yloT reomeTpuuecKyto nporpeccuto. Haiaure 34 yncaa.
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261. Cymma Tpéx unces1, o6pa3ylolinx apuMeTHYECKYIO NPOrpeccHio, paB-
Ha 30. M3BecTHo, yTO ec/in nMepBoe YHC/IO OCTaBHTbL Ge3 U3MEHEHHs, a U3
BTOPOrO M TPETbEro BbIUECTh COOTBETCTBEHHO 4 U 5, TO 0Opa3yeTcs reoMer-
pHueckas nporpeccus. Halifure 3TH uucaa.

262. TpH no/n0XKHTEJIbHBIX YHC1a 06Pa3yIOT BO3PACTAIOLLYI0 apH(METHYECKYHO
nporpeccuio. Ecan BTopoe H3 HHX yMeHblUMTb Ha 1, a NepBoe H TPeTbe 0CTa-
BHTb 0€3 H3MEHEHHS, TO MOJyYHTCSl reoMeTpHuyecKasi Mporpeccus, nepsblii
yJIeH KOTOPO# coBMnaaaeT co 3HameHatesieM. Hafiaure pa3HocTb 1aHHON apHp-
MEeTHYECKOH MPOrpecCHH.

263. TpH nos1oKHTeJIbHBIX YHCa 06pa3yloT BO3PACTAIOLLYI0 apH(METHUECKYIO
nporpeccHio. Ecin Bropoe u3 HuX yMeHbluuTb Ha 1,5, a nepBoe M TpeTbe
OCTaBHTb 6€3 H3MEHEHHS, TO MOJIYUHTCSl FeOMeTPHUECKasi IPOrpecCHs, NepBbii
yaeH KoTopod B 1,5 pasa 6osblie 3HaMeHaTensi. Haiiaure pasHocTb JJlaHHOH
apU(dPMeTHYECKOH NPOrpecCHH.

264. Jlana BospacTtatowias apugmeruueckas nporpeccusi. [lepsbiit, Bropoii 1
nATbii e€ uieHbl 06pa3yioT reoMeTpHueckyio nporpeccuto. Haiaure, Bo ckob-
KO pa3 4eTBEPTbIH 4JieH 1aHHOH apudMeTHUeCKON nporpeccHH 60ablue epBo-
ro.

265. [lana BospacTawoulasi apHpMeTHUecKasi nporpeccHs. [lepBbiii, BTOpOH
H CelbMOH €€ usieHbl 06pa3yloT reoMeTpUHUeCKyto nporpeccHto. Haiaure, Bo
CKOJILKO a3 MsATbiil u/leH 1aHHOH apH(IMETHUECKO# NporpeccHH Goblie nep-
BOTO.

266. CywectByer s apudMmeTHyecKasi NporpeccHsi, B KOTOpPoH az =7,
ag =13, ag = 17?

267. CywectByeT Ju apHupMeTHYecKasi MporpeccHsi, B KOTOPOH a4 = 8,
ag = —7, ajz = -17?

268. CyuiecTByeT /1M apH(MeTHYeCKass NporpeccHs, B KOTOpPoOH az = —J,
ag = 5, a)pn = 12?

269. Tpu uncaa 06pasyloT apHMeTHUECKYIO TPOTPECCHIO, HX CyMMa paBHa 24.
Ecaiu nepBoe unc/1o ocTaBuTh 6€3 H3MEHeHHs, U3 BTOPOro YKCAa BbluecTb 2, a
K TpeTbeMy NpH6aBHThb 4, TO MOJNYYHM reOMeTpPHUECKYIO nporpeccHio. Haiiaure
3TH YHCJIA, €CJIH U3BECTHO, YTO NepBOe H3 HUX OoJiblie TPEX.

270. Tpu ukcsia 06pasyloT apH(pMETHUECKYIO IPOrPeCCHIO, HX CyMMa paBHa 18.
Ecuin kK nepBoMy uncsly npu6aBHTh 2, K TpeTbeMy — 1, @ BTOpoe OCTaBHTb 6€3
M3MeHeHHsl, TO MOJIYUHTCs reoMeTpuueckas nporpeccus. Haiaure ath uncaa,
€CJIH U3BECTHO, UTO NOC/Ie/IHee U3 HUX MEHbLe TPEéX.

271. Moryt au ukcaa V3, 2, /8 6bITb useHaMH (Heo6s3aTeIbHO NOCAe0Ba-
TeNbHbIMH ) apHMeTHUECKOH Nporpeccuu?
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272. Moryr Ji1 yucaa V2, 3, v/12 6biTb uneHaMH (He06sI3aTeJILHO MOCIeI0Ba-
TeJIbHbIMH ) apH(METHYECKOI IPOrPeCcCUH?

273. CocTaBAsilOT JIH epBbIii, BTOPOH H 11eCTOH U/leHb apH(MeTHUeCKOoH Npo-
rPecCHH TeOMeTPHYECKYIO IPOrPECCHIO, €CJIH €€ TPETHH UJIeH paBeH 7, a NAThIH
paBeH 13?

274. CocCTaBJsIOT JIH BTOPOH, YeTBEPTHIA H LIECTOH YseHbl apU(PMeTHUECKOH
POrpecCHH reoMeTpUYECKYIo NpOrpeccHio, ecyli €€ TPeTHH ujleH paBeH 8, a
BOCbMO# paBeH 337

275. Cymma BTOpOro, YeTBEPTOrO M LECTOro YJeHOB apH(pMeTHUeCKOil npo-
rpeccHy paBHa 18, a ux npousBeneHde paBHo 120. Hafinute nepsbiii uneH
MpOrpeccuH.

276. siBnsiercs i1 YUCIO 4 4IeHOM apH(METHUECKOH NPOrpeccHH, NepBble 1Ba
yJieHa KOTOPO#H COOTBETCTBEHHO paBHbl —8 U —5?

277. CymMa nepBbLIX MATH UleHOB apuMeTHUeCKOH mporpeccuu B 3 pasa
MeHbllle CyMMbl MoCJIeAyoWuX nstu eé uneHoB. Haiinure Tpetuii unen stoit
MPOTPeCcCHH, eCJIH cebMOH UJleH paBeH 26.

278. CyMMa nepBbIX YeThbIpEX UJIEHOB apH(PMeTHUECKOH NporpeccHy B 2 pa3a
MeHbllle CyMMbl TIOCJICAYIOWMX TpéX e€ uneHoB. Haiaute BTOpOH unen stoi
NPOTPeCcCHH, eCJIM BOCbMOH 4JjieH paBeH 38.

279. Hananre cymmy Bcex HaTypasibHblX ynces1 oT 100 1o 150 BKIIOUHTENBHO,
KOTODbI€ He JeJATCA Ha 6.

280. Tpetuit uneH apudMeTHYECKOH MpPOrpecCH B 2 pa3a 6oJblue NepBoro.
Haiiaure oTHOLLIEHHE CyMMBI MepBbiX TPEX YJIEHOB 3TOH NPOrPeCcCHH K e€ Tpe-
TheMY UJIEHY.

281. BocbMoti uneH apudmerHueckoii nporpeccy B 3 pasa GoJibLLe 1IeCTOro.
Ha#nure cymMy nepBbix JeBATH Y4JI€HOB 3TOH MPOTrPeCCHH. :

282. Yuyenuk 9-ro knacca [lers pewins genathb ¢ Hayasna MecsLa o yTpam 3a-
psaKy. Kaxabiil 1eHb OH fienas Ha 2 0TXKHMaHUs 60JIble, YeM B NIPeIblIyLUHH.
CkoJsibko oTxkuMaHui caenan Ilersi B nepron ¢ 19-ro no 31-H AeHb MecsLa,
€CJIH B MepBbIi IeHb OH yKe cenas 10 0TXKUMaHHIi?

283. [1peanpusiTie noctaBuo cebe 1Liesb BbIMYCKaTh Kax bl rof Ha 15 eau-
HHLL TIPOAYKLMH 6oJblie, yeM B npeaplayuii. CKOMLKO eIHHHIL MPOAYKLHH
NpoH3BeET NnpeanpHaTHe 3a 13 sner, HauMHas ¢ 8-ro roja, ecJii B NepBbiii ol
6bL10 MpoU3BeieHO 50 e IMHUIL TPOLYKLHH?

284. Apudmetnueckas nporpeccus 3aaHa hopmynol a, = 3n + 2. Hainute
CYMMY YJIEHOB 3TOH MPOrpeCCHH ¢ HeYETHLIMH HOMEPAaMH, MeHbLIHMH 50.

285. Apudmernueckas nporpeccus 3agasa gopmysoi a, = 4n — 3. Halinure
CYMMY YJIEHOB 3TOH MPOTrPecCHH ¢ YETHLIMH HOMEPAaMH, He NPEeBOCXOAALLH-
Mu 50.
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286. I'ycennua nponoszna 3a nepeyto MHHYTY 39 CM, a 33 KaXKAylo CJielyo-

LLLYIO MHHYTY Ha 2 CM MeHbllle, YeM 3a npeablayiyto. Yepe3 CKOJbKO MUHYT

OHa nponoasér 4 m?

287. CTpenok crenan 20 BbICTPEJIOB B MULLIEHb. 3a MEPBOe MONajlaHue eMy Ha-

yHcsIHIM 4 6adia, a 3a KaxKaoe cjeaytollee nornagaHie — Ha 2 6aJa 6odblie,

yeM 3a npeabiayLiee. CKOJMbKO pa3 IpoMaxHyJICsi CTPeJIOK, ecJli OH HaGpas 180

6aJs1oB?

288. CymMMma nepBbIx CeMHAALLATH U/IEHOB apU(PMeTHUECKON NPOrpecCHH ¢ nep-

BbIM UYJIEHOM @) H pa3HOCTbI0 3d Ha 153 60Jibliie CyMMbl YJIEHOB C CEAbMOTO MO

JBaALATb TPETHH NPOrPECCHH C MEePBbIM UJEHOM @ U pa3HoCTbio d. HarauTe d.

289. Haiinute cymmy BCcex UETHbIX HATYpasibHbIX UMCEJ, He NPEBOCXOMASILLIMX

241, kotopble He aenaTcs Ha 10.

290. Haiiaute cyMMy BceX HEUETHBIX HATYpaJsibHbIX UMCEJl, He MPEeBOCXOASALLMX

130, koTopbie He aenaTcs Ha 17.

291. ApucmeTHueckas nporpeccHus 3aaaHa ¢hopmyJioi n-ro ujieHa

n—18
0,25

pamH: as + a4 + ... + Qeg.

an = . Haliaure cymMy nepBbIX TPHALIATH €€ UIeHOB C YETHBIMU HOMe-

2.4.2. Teomerpuueckas nporpeccus
292. B 6eckoHeuHo yObiBaloLLel reOMeTPHUYECKOH POrpeccHy
by, = 16-(—0,5)™ 3auepKHyJ1 BCe UsieHbl, UMeloLLHe YéTHble Homepa. Haliaure
CYMMY OCTABLLUMXCS YJIEHOB.
293. CymMa nepBoro, TpeTbero U YeTBEPTOrO UJEHOB reoMeTpHUecKoil npo-
TPECCHH C NMOJIOXKHTE/IbHBIM 3HaMeHaTeJsieM paBHa 279, a cyMMa TpeTbero, ns-
TOTO W LLUECTOro YJeHOB 3TOH nporpeccud pasHa 31. Hailaure BocbMoi ujieH
JAHHOW NPOrpPecCcHH.
294. CymMma nepBbIX Tpéx uJieHOB reoMeTPHUECKOH MporpeccMu paBHa 9, a
CyMMa CJleflylolUX Tpéx eé uneHoB paBHa —72. Hallaute BocbMOit usen 3ToM
NIPOrPECCHH.
295. Hanure cymmy 10 nepBbixX U/1€HOB BO3pACTAlOLLEH FEOMETPHYECKOM NMPO-
rpecCcHH, eC/id TpeTHi e€ usieH 6oJibLile BTOPOro Ha 6, a NATbIi G0JibLIe TPEThero
Ha 36.
296. Haiiznte ceibMO ujieH reoMeTpPHUECKOl MPOrpecCcHH, eCaM MATblii eé
uJieH 6oJibllie TPeTbero Ha 8, a AeBATbLIH OOJblLe TPeTbero Ha 728.
297. [TonoxuresibHble Ukcaa xy, T2, T3, T4 06pa3ylOT B YKA3aHHOM MOPAL-
K€ reoMeTpuuecKyto nporpeccuto. [1pn 3TOM 1 W 29 — KOpHH ypaBHEHHs
z® — 12z +a = 0; 23 H T4 — KOPHH ypaBHenus z2> — 3z + b = 0. Haii-
qTe a U b.
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298. Tpu uncsa 06pasyloT yObiBaloLLy10 reOMeTpHYecKyo nporpecchio. Ecan
CpejHee U3 HUX yIBOMTb, HAUMeHbLliee YTPOUTb, a HauboJbliiee OCTaBUTL 6e3
M3MEHEeHHs1, TO MOJyUHTCs apudMeTHUecKas nporpeccusi. Hemy paseH 3Hame-
HaTeJsIb TaKOH reOMeTPHUECKOl NPOrpecCcHH?

299. Tpu yucsia 06pa3yloT yObIBAIOLLYIO reOMeTpHYeCKyto nporpeccuio. Eciu
CpejiHee H3 HUX YBEJIHUHMTD B 5 pa3, HaHMeHbLIee yABOHTb, @ HaHGOJIbLLee 0CTa-
BUTb 6€3 H3MEHEHHS, TO NOJIYUHTCst apHMeTHUecKas mporpeccus. Uemy paseH
3HaMeHaTeJlb TAaKOH reOMEeTPHUECKOH NMPOrpeccuu?

300. Tpu nosioXHTENbHBIX YHCIa 06PA3YIOT BO3PACTAIOLLLYIO FeOMETPHUECKYIO
nporpeccuio. Ecan HauGosiblilee U3 HHX YMEHbLUIHTb BTPOE, a Ba APYrHX OCTa-
BUTb 6€3 H3MEHEHHUsl, TO MOMYUHTCS apHdMeTHUecKast nporpeccHs. Haiigure
3HaMeHaTeJlb TAKOH reOMeTpHUECKOiH NPOrpeccHH.

301. Tpu nosio>KHTeNbHBIX YMcJIa 06Gpa3yloT BO3paCTaoLLyl0 reoMeTpHuec-
Kyto nporpeccuio. Eciiv HauMeHblliee H3 HUX YMEHbLUHTH BTPOe, HauGoJbliee
YMEHbIIHTb BAABOE, a Cpe/iHee OCTaBHThL 6Ge3 U3MEHEHHS, TO NOJIyUHTCS apHd-
MeTHUecKasi nporpeccusi. Hafigute 3HaMeHaTe b TAKOH reOMETPHUECKOH Npo-
IPECCHH.

302. Tps uncaia, cyMMa KOTOpbIX paBHa 18, o6pa3ytoT Bo3pacTawoluyto apHd-
MeTHYecKyIo nporpeccHio. Eciiu nepBoe YHcI0 yBeJIHYUTh Ha 1, BTOpoe — Ha
2, a TpeTbe — Ha 7, TO MOJIyUHTCS reoMeTpHUecKas nporpeccus. Haliaure st
uucsia.

303. Tpu uxcna, cymMMa KOTopbix paBHa 33, 06pa3yloT yobiBaroliyto apHpme-
THYECKYIO TIporpeccHio. EcJii nepBoe YHC/I0 0CTaBUTb Ge3 U3MEHEHHs, BTOPOe
YHCJIO YMEHbLUHTb Ha 3, @ TpeTbe — Ha 2, TO MOJYYHTCS reoMeTpHuecKas Nnpo-
rpeccusi. Haiiaure 3TH uncaa.

304. TpH NONOKHUTEJIbHBIX YHCJAA 00pPa3yioT yObIBAIOULYIO FeOMeTpHUYECKYIO
nporpeccuto. Ecaiu nepBoe U3 HUX yMeHbIUUTb B 1,5 pa3a, a BTopoe U TpeTbe
OCTaBHTb 6e3 H3MeHEeHHs, TO MOJNyYHTCs apHdMeTHYecKasi nporpeccusi. Haii-
AWTE 3HaMEHaTeJ b JaHHOH reOMeTPHYECKOH NPOTPeCcCHH.

305. Tpu MoNOKUTENbHBIX YHCJIAa 06pa3yOT BO3PACTAOLLYIO FeOMETPHUECKYIO
nporpeccHio. Ecsii cpennee u3 Hux ysesnuuthb B 1,5 pasa, To nosyyutcs apud-
MeTHYecKasi nporpeccusi. Haitnute 3HaMeHaTesib reOMeTPHUYECKOK nporpec-
CHH.

306. TTpu KakoM Le/IOM 3HAUYEHHH T MOCJAEN0BATENbHOCTb X, & + 2, 5r — 2
SIBJISIETCS TeOMETPHYECKOH Iporpeccueii?

307. I1pu KakoM LIeJIOM 3HAUEHUH T TMOC/IeNOBaTeIbHOCT —Z, £ + 1, & — 5
SIBJISIETCS] F€OMETPHUECKOH Tporpeccueii?

308. Tpu pa3iHuHbIX YHCIA a, b U ¢ 06pa3YIOT B YKa3aHHOM NOPsiAKe reoMeTpH -
yeckylo nporpeccHio. Hucna a +b, b+ c, ¢+ a 06pa3yioT B yKa3aHHOM NOpPsiiKe



244 [nasa Il. C6opruk 3a1a4

apHdMeTHYeCKyto nporpeccuio. Hailaure 3HameHaTe b reOMETPHYECKOMH NpPo-
rPECCHH.

309. Tpu pa3nuuHbIX uKcaa a, b 1 ¢ 06pasyioT B yka3aHHOM NOPsiAKe FeOMETPH-
yeckylo nporpeccHio. Yucaa c+a, a+ b, b+ c 06pasyioT B yka3aHHOM MOPsIAKE
apvpmeTHYecKyio nporpeccuio. Haiinure 3HaMeHaTe b reoMeTpHueCcKoil Npo-
TPecCHH.

310. Tpu nosoKUTENbHBIX YHCIa 06PA3YIOT FEOMETPHUECKYIO [IPOTPECCHIO CO
3HaMeHareJ1eM g, a KBapaThbl 3THX UHCEJ, B3SITble B TOM e NopsiKe, 06pasyoT
apudmeTHueckyto nporpeccuio. Haliaure Bce BO3MOXHbIE 3HAUEHHUS §.

311. I'lepBbiii, BTopoii ¥ 4eTBEPTHI uJeHbl Bo3pacTatolieil apubMeTHUECKOi
nporpeccuy o6pa3yloT reoMeTpHuecKylo nporpeccuto. Hakaure eé 3HameHa-
TeJb.

312. KBazgpatbl nepBoro, BTOporo W NsITOro ujieHoB Bo3pacTaiollieit apudme-
THUYECKOH NPOrpecCcHH, BCe UjleHbl KOTOPOH MOJNOXKHTENbHbI, 00pa3ytoT reoMeT-
puueckyto nporpeccuto. Halinure eé 3HaMeHaTeNb.

313. Tpu uncsa, cyMMa KOTOpbiX paBHa 28, 06pa3yiOT reOMETPHUECKYIO MPO-
rpeccHio. Ecain nepBoe unc/1o yBesMUUTh Ha 1, BTOPOE YKCJI0 — Ha 2, a TpeTbe
YMEHBLIHTb Ha 1, TO NOJIyUHTCS BO3pacTaloLLas apudMeTHyecKasi porpeccus.
Ha#aute 311 uncaa.

314. Tpu uncna, cyMMa KOTOpbIX paBHa 21, 06pa3yioT reOMETPHUECKYIO NPO-
rpeccHto. Ecai nepBoe 4 BTopoe uucJ/ia yBeJHUHTb HA 1, a TPeTbe yMEHbLIUTh
Ha 2, TO MoJyuuTCcs yObiBatoLasi apudMeTHueckas nporpeccus. Haiaure stu
yucaa.

315. Tpu nosnoXxuTeNbHBIX YHCa 00pa3yloT BO3pacTaloLLY0 FeOMeTPHYECKYIO
nporpeccHio. Ecan nocnientnee u3 HuX yMeHbLIHTE B 5 pa3, a nepBsble fBa 0CTa-
BHTb 0€3 U3MeHeHHs, TO noJyuurcs apudmeTHueckas nporpeccusi. Haiiaute
3HaMeHaTe b FeOMeTPUUECKOH MPOrpecCHH.

316. Tpu nosoXKUTENbHBIX YMc/aa 06pa3yioT yObiBaIOLLYI0 eOMeTPHYecKyio
nporpeccuio. Ec/in ot nocsienHero u3 Hux octaButh 80%, a nepBsbie /Ba uuca
He U3MEHSITb, TO NOJIYUHTCS apUdMeTHUecKas nporpeccus. Halaure 3HameHa-
TeJlb FeOMETPHUECKOH NPOrPeCcCHH.

317. CyuiecTByeT /14 reOMeTpHUECKast IPOrpeccHsi, B KOTOPOH by = 4,

bs = 12, bg = 32?

318. CyuiecTByeT /T reOMeTpHYECKasi POrPeccusi, B KOTOpoil by = 1 — /2,
by =4-2V2,bs =8—4V2?

319. CyuiecTByeT s reOMeTpUUECKas IPOTPECCHSE, B KOTOPOi by = —7,

by = 21V/3, bg = 63/3?

320. Haiinute cymMy 6eCKOHEUHO YOLIBAIOLLEH reOMeTPHUECKOH Mporpeccuu
b,,ecii by — by =3uby — b3 =6.
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321. Haiinure cymmy 6eckoHeuHO yObIBaIOLIell reOMeTPHUYECKOH MPOrpeccHH
20

bp, ecan by + by = 3 H by + b3 = 20.

322, Hafinute cyMMy nepBbIX TPEX uieHOB FeOMETPHUECKOH NPOrPECCHH, B KO-

Topoii bs = —18, bg = 486.

323. Haliaute cyMMy nepBbiX UeThIPEX UIeHOB FeOMETPHYECKOH NPOTrPeCcCHH, B

KOTOpOH by = —32,bg = 1024.

324. SInsercs JH ync0 L ynenom reoMeTpHuecKol nporpecchu 3; 1;...?

81
325. SIBnsietcst i uncso 64 uneHoM reoMeTpuyeckoii nporpeccuu 0,5; 1;... ?
326. Tpu nosioxxHTe/IbHBIX YHCNa by, be, b3 06pasylOT reoMeTpUUYECKYIO NPO-

rpeccto. Mix cymma paBHa 21, a cyMMa O6paTHBIX UM BeJIHUHH paBHa %

Hafiaure by.
327. Tpu nonoxuTe/bHbIX Ydcaa by, be, bz 06pa3dyloT reoMeTpHUeCKylo po-

rpeccHio. ix cymma paBHa 14, a cyMmMa 06paTHBIX HM BeJIH4YHH PaBHA T Haii-

8
IHTe by - bo - b3.
2,5. DyHKuHH ¥ rpadHKH

2.5.1. Tpadnku PpyHkuun
IMocrpoiite rpaduk dyHkumu (328—339):

3
328.y = —ztz”

3z
3
329.y = 822
3 2 __ —
330-y=x+3§x+éx =
1
331,y = ) €M T > 1,
—(z-1)?+1, ecuz < 1.
_f =(x-1)% ecuz >0,
332.y—{z2+21_1,ecnuz<0.
[ (z—-3)%*-2,ecmuz > 1,
333.y = { _21.2 _+_4, ecqinz < 1.

2
e R
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335.y = ﬁ

336.y =+ V2 — 62+ 9+ V9 - 127 + 4z22.
337.y = V1622 + 56z + 49 + V22 — 4z + 4 — 5z.
— 5z + 6)(2? —5x+4)

338.y = (&

YT -9
— 4z 4 3)(x® — 6z + 8)
@ —2z)(z-2) '
340. Ha pucynke 235 uzo6paxeH rpaduk Gynkuni suaa y = [ax + b| + c.
OnpezennTe Mo pUCYHKY 3HaueHHs1 KOIDPHIIUEHTOB a, b, ¢, cuuTas, uto a > 0.

339,y = (&

\ YA/

17

A\/10] 1
vV
1

Puc. 235

341. Ha pucyHke 236 u306paké€H rpaduk PyHKLWH BUIA Y = laa:2 + bz + c|.
Onpenennte no pucyHKy 3HaueHys K03 HLIMEHTOB a, b, ¢, cuuTas, uto a > 0.

[ %4
\ /
\ /
\ /
N T TN/
I
ol 1 X

Puc. 236

342. U3BecTHo, uTO npamasi, nepneHaxkyasipHas npamoil y = 0,125z, kaca-
eTcs napaboibl y = 2 — 1. BbIUHC/IMTE KOOPIKHATHI TOUKH KAaCaHHsl.

343. N3BecTHo, yTo npsimas, nepneHaAMKyaspHasa npamoi y = 0,25z, kacaercs
napa6oJibl y = 422 4+ 8z + 7. BbIuMC/IMTE KOOPAHHATHI TOUKH KAaCaHHS.
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344. V3BecTHO, UTO MpsiMasi, napaJjuiesibHasi paMoi y = 3T — 2, Kacaercs
napa6osibl y = 222 — 3z + 5. BhlunC/IUTE KOOPAMHATBI TOYKH KaCaHHUs.

345. UsBecTHO, uTO MpsMas, napajsespHasi NpsAMoi y = x + 3, Kacaercs
napa6oJibl y = 222 — 3z + 6. Bbluc/inTe KOOPAMHATH TOUKH KaCaHHS.

346. V3BecTHO, uTO NMpsimasi, napaJienbHas npsaMon y = 6x, Kacaercsi napa-
60abl Yy = x2 + 5. BLIUMCIIHTE KOOPAUHATHI TOUKH KaCaHHs.

347. UsBecTHo, uTo npsiMasi, napaJesibHas npsiMor y = 14x, kacaercsi na-
pabosibl y = 2 + 9. BoiuMc/IHTE KOOPAUHATBI TOUKH KaCaHHSI.

348. V3BecTHo, uTO npsMasi, napaJuiesbHasi NpsiMoi y = 4z, KacaeTcs napa-
60Jbl y = 2 + 3. BbluMC/IMTe KOOPAUHATI TOUKH KACAHHSI.

349. M3secTHo, 4TO NpsiMasi, napaJijiesibHast NpsaMol y = 2z, KacaeTcs napa-
60Jbl y = &2 — 14. BbIUHC/IUTE KOOPAMHAThI TOUKH KACaHHSL.

350. K3BecTHO, 4TO MapaboJsia co cTapllUM KO3(HLHEHTOM, paBHBIM 1, Ka-
caeTcsi NpsAMbIX y = T H y = 1 — . Onpenenure ypaBHeHHe 3TOH napabosbl.

351. M3BecTHO, uTo napa6oJa co CTapluuM KO3(dHLUHUEHTOM, PaBHbIM —1, Ka-
caetcsa npsimbix y = = + 1 uy = 5 — 3x. Onpenesure ypaBHeHHe 3TOH
napa6oJisl.

352. HaiinuTe KoopaAHHAThI CcepeMHbl OTPe3Ka, KOHIIAMH KOTOPOTO SIBJISIOTCS
TOUKH NepeceyeHus UM y = 2|z| + 1 n napaboanl y = 4z2 + 2z — 1.

3563. Halinure KoopaMHaThl CepeIHHbI OTPE3Ka, KOHLAMH KOTOPOTro SIBJISIIOTCSA
TOYKH NepeceyeHust JMHUA y = 1 — |z| n napabosbl y = 222 + z — 1.

354. Haiiute KOOpAHHATHI BepulkHbl NapaGosibl, €CaH H3BECTHO, UTO TOUKH
(—1; —5), (0; —4) u (1; 1) nexkat Ha 3Toli napabo.ie.

355. Haiinure KoopaMHaThHI ToUek nepecedelHs rpaguka GyHKLUUH

y = 23 — 2% — 4z + 4 C'0CSIMH KOOP/WHAT.

356. HaiinnTe KOOpAMHATHI TOYEK NepeceyeHHts rpadrka QyHKUHH
y = —2% — 22? + = + 2 C OCAMH KOOP/IMHAT.

357. HafinuTe TOUKH, CHMMETpHUYHbIE OTHOCHTENbHO ocH O, OIHA H3 KOTOPbIX
NEXHT Ha npsAMol y = 2x + 5, a Apyrasi — Ha napa6one y = 16x2 + 12z — 2.

358. Hajinute ToukH, CHMMETPHUHbBIE OTHOCHTEJILHO OCH Oy, OJIHA U3 KOTOPBIX
NeXKUT Ha NPsAMOK y = 6x + 5, a Apyras — Ha napa6osie y = 18x2 — 33z.

359. Ha pucynke 237 uso6paxén rpaduk ¢pynkumn y = —4z? + 10z% — 3.
Haiinure koopaunatel Touek A, Bu C.

360. [MToctpoiite rpaduk dynkunn y = | |z + 1| — 2.
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Puc. 237

361. [Tapabona c BepiuHoit B Touke (0;4) npoxoaut uepes Touky (3; —14).
B kakux Toukax oHa nepecekaet ocb Oz?

362. [Tapa6ona ¢ BepwinHoii B Touke (0; —12) npoxoaut uepes Touky (—1; —9).
B kakux Toukax oHa nepecekaet ocb Ox?

363. [1apabona c BeplinHOi B Touke (4; —28) npoxoaut yepe3 Touky (0;4).
B kakux Toukax oHa nepecekaet ocb Oz?

364. INapa6oaa c BepiHHO# B Touke (6;33) npoxoaut uepes Touky (0; —3).
B kakux Toukax oHa nepecekaet ocb Ox?

365. [1apa6o.ia nepecekaeT och Ox B TOUKax ¢ aGcuuccamu £y =—6 Uz = 2,
a ocb Oy B TOuKe C opaHHaTol y3 = 24. Hanuuinre ypaBHeHue npsimoi, na-
pannenbHor ock Ox U KacawlueHcs 1aHHOH napabodbl.

366. [1apabo.ia nepecekaer ocb Ox B TOUKax ¢ aGCcUuUcCaMu 1= —2 H &g = 6,
a ocb Oy B TOUKe C OpAMHaTON y3 = —9. HanuiunuTe ypaBHeHHe npsmoii, na-
pannenbHoi ockt Ox M KacawLeAcs 1aHHOH napabodibl.

367. M3BectHo, uTo npsimasi y = 2x — 1 kacaeTcs napabodbl y = x2 B Touke
¢ KoopauHatamu & = 1,y = 1. HanuuinTe ypaBHeHHe KacaTesIbHOH K KPHBOH
T = y? B TOuke ¢ KoopaHHAaTaMU ¢ = 1,y = 1.

368. M3BecTHO, uTo npsimasi y = —2x—1 KacaeTca napa6oJibi y = 2 B TOUKe C
KoopAMHataMh & = —1,y = 1. HanuuunTe ypaBHeHHe KacaTe/IbHOI K KPHBO
z = y? B TOuKe C KoopaAHHaTaMH z = 1,y = —1.

369. OkpyxHOCTb ¢ LeHTpoM B Touke O(4; 3) npoxoaut yepes Touky A(8;6).
B KakuX TOuKax 3Ta OKPY>KHOCTb MepeceKaer OCH KOOPAHHAT?

370. OxpyxHoCTb ¢ UeHTpoM B Touke O(2;2) npoxoauT uepe3 Touky A(3;4).
B KaKHX TOUKax 3Ta OKPY»KHOCTb MepeceKaeT OCH KOOPAHHAT?



2.5. Pyukun u rpagukn 249

2 —25
10 —2z°
2

371. Hajipure 06s1acTh 3HaueHHiH hyHKLUH Yy =

5—zx
2z — 10°
373. IMapa6ona kacaetcs npsimoit y = —18 u nepecekaetr ocb O B TOYKax
¢ abcumccamu 13 = —2 U 29 = 4. B kaKo#l Touke 3Ta mapaboJia nepecekaer
ocs Oy?
374. ITapa6onaa kacaetcs npsimoit y = 32 u nepecekaeT ocb O B TOUKaX €
abcuuccamu 3 = —5 M 2 = 3. B kako# Touke 3Ta mapa6oJia rnepecekaer
ocb Oy?
375. INoctpoiite rpadnk dyHkuHH y = 6 — 3z. [IpH KaKuX 3HAYEHHUSIX apry-
MEHTa BbINOJIHsAETCS HepaBeHeTBo 1,5 < y < 9?

3z —2
2

372. Haiiaute o6s1acTbh 3HaUeHHH QYHKUMH y =

376. Iocrpoiite rpaduk GyHKUMH y = . Ilpu Kakux 3HauYeHHusIX apry-

MEHTa BbINOJHseTCA HepaBeHeTBO —1 < y < 27
2—z

377. ITocTpoiite rpadpuk byHkuun y = I l [Tpu kakux 3HaueHHsIX apry-

MEHTa BbINoJIHAeTCs HepaBeHeTBO 0 < y < 1"‘

|3+:z:

378. [TocTpoiite rpadpuk byHKIMM y = ' [Tpu Kakux 3HaueHusix apry-

MEHTa BbINOJIHseTCS HepaBeHeTBO —1 < y < 27

379. Iocrpoiite rpacduk dyHkuuu y = 3—2x. [1pu Kakux 3Ha4eHUAX PYHKUUH
BLIMOJIHAETCSt HEPABEHCTBO —2 < = < 572

380. [TocTpoiite rpaduk pyHkuMH y = 5~ 2. [1pH KaKNX 3HaUeHHAX PYHKLUH
BLINOJIHAETCHA HepaBeHeTBO —1 < z < 3?

5—z

381. INocrtpotite rpaduk byHKuMKM y = L Tpu KaKkuX 3HaueHUsIX apry-

4
MEHTa BbINOJIHseTCs HepaBeHcTBo 0 < y < 0,257
z —

382, [Toctpoiite rpaduk GyHKUMH y = 3 . Hpu KaKHX 3HaUeHHUsIX apry-

MEeHTa BhINOJIHAAETCS HepaBeHCTBO —1 < y z 2?
383. IMocrpoiite rpadpuk byHKUHH y = %2 [1pu kakux 3HaueHusx apry-
MEHTa BbITOJIHsAeTCS HepaBeHeTBo 1,5 < y < 3?
384. ITocrpoiite rpaduk GyHKUMH Yy = _x;—_s [Tpu Kakux 3HaueHHsX apry-

MEHTa BbINOJIHSIETCS HEPABEHCTBO —4 < y < —1,57
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385. [TocTpoiiTe rpaduk dyHkumu y = 2z + 3 — z2. [1pu KaKux 3HAUEHHSIX
apryMeHTa BBLITIOJIHAETCS HEPABEHCTBO 3 < y < 4?

386. IToctpoiite rpaduk dyHKUMH y = 2 + 4z — 5. [1pH KakHX 3HAYEHUSIX
apryMeHTa BbINOJIHseTCSl HepaBeHeTBO —9 < ¢y < —57?

387. IMocTtpoiite rpacduk GyHKLUMH y = —5—%25 [1pu kaknx 3HaueHUsAX QyHK-

LIHH BBITIOJIHAIETCH HEPABEHCTBO 2 < T < 3%?

388. [Moctpoiite rpaduk dynkimn y = 3 - x 7L, [1p1 KakKUX 3HAUEHHsIX apry-
MEHTa BbINOJIHSETCA HepaBeHCTBO y = 3,37

389. [TocTpoiite rpaduK dyHKUMH y = Tz —5 U HalIUTe, PH KAKHX 3HAUEHHSAX
I 3HauyeHHe Yy He MeHblue —40.

390. [Tocrpoiite rpacmk dyHKLIMU y = 62 —7 ¥ HalIUTe, IPH KAKHX 3HAUEHHSAX
I 3HaueHHe y He MeHblle —49.

391. Iocrpoiite rpaduk dyHkumMu y = -@—;E [Tpu KaKux 3HaueHUsx apry-
MeHTa BbINoJHsAeTca HepaseHeTBo 0 < ¢ < 3,57
392. [TocTpoiite rpaduk pyHKUNU Yy = 6 _329:. [1pu Kakux 3HaueHUsx apry-

MEHTa BbIMOJIHAETCS HepaBeHCTBO —2 < y < 47

393. lNocTpoiite rpaduk dyHkunu y = 3,5 — 0,5z. [1pu Kakux 3HaueHHUsX
aprymeHra BbinosHsietcsi HepaseHceTBo 0 < y < 3,57

394. [Moctpoiite rpaduk pynkumu y = 2,5 — 0,5x. [1pu Kakux 3HaueHHsIX
apryMeHTa BbinoJiHsieTcsi HepaseHeTBO 0 < y < 2,57

r+3
4

NIPUHHMAET AaHHas QyHKUMS, ecau —5 < ¢ < 42

395. [Noctpoiite rpaduk GyHKUMH y = — . CKOJIbKO ieNblIX 3HaueHHH

396. [TocTpoiite rpacdhik dyHKLHH Y = 3 T

HUMaeT JlaHHasa pyHKUKs, ecan —4 < ¢ < 67

2.5.2. O6nactb onpeaeneHus PyHKUUH
Haiiure o6nacts onpenenenus dynkuuu (397—401):

397 _ \/21:_1'3
R By B

398,y = YT —Tx

Y
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399.y=\/:c2—9:c—22+%.

400.y = Vx2 — 2z — 8 + \/x.
=Tz —22 =10 1 ‘
401.y Tx —z% - 10+ Vi =205 7 5%
2.5.3. HaubGoJbuwee v HauMeHbLIee 3HaYeHHA QYHKLHH
Haiigute HanmeHbl1ee 3HaueHHe pyHKuHH (402—403):
402.y = 4y/—x — 10z + 2.
403.y = —z+2\/—z + 1.
Hafizure Han6osbiuee 3HaueHHe pyHKuuH (404—405):
404.y =3z +5-3¥—z.
405.y =z — 2¢/—z — 1.

2
-9

406. Hainure o6nactb 3HaueHHi GYHKLUHH y = z_ o
. . 9 —z?

407. Haitnyure o6aacTb 3HaueHHH QYHKLUHH y = 57 6"

408. INoctpoiite rpaduk dyHkuuH y = =2 — 3z — 10. YKaxuTe HaMMeHbllIee
3Ha4YeHHe ITOH QYHKLMH.

92
409. Ioctpoiite rpaduK GHyHKUMH y = ‘—1£T2:—c— + 2. ¥kaxure HaubosbLIee
3HaueHHe 3TOH PYHKLHH,

410. Ilocrpoiite rpaduk PpyHKUHH y = g:ac2 — %x + 1. ¥YKaxxuTe HaWMeHbllIee

3HAUYEHHE 3TOH (PYHKUHH.
1
411. Tloctpoiire rpaduk PyHKUHH y = gacz — 2z 4 onpejennTe No rpaduky

TIPOMEXKYTOK, Ha KOTOPOM (PYHKLIHSI BO3paCTaer.

412. Tocrpoitte rpadux pynkunn y = —0,5z2 — x + 4 U onpesesute Bce
3HaYeHUs! apryMeHTa, MPH KOTOPHIX (YHKLHSI MPHHUMAET HeOoTpHLaTeNbHble
3HayeHHs.

2.6. TekcroBbie 3a1auH
413. I'lokpacuB 2 meTpa 3a6opa, Tom Coiiep «yCTynus» 3TO 3aHATHE APYro-
My MaJIbuHKY, KOTopblil mokpacun 30% HeokpatueHHOH yacTi 3a6opa. [Tocse
31oro Tom eLué TPHKIBI «yCTynaa» CBOE NpaBo KPacHTb 3a60p APYTHM Mallb-

ydkaM. [lepBblél U BTOPOI U3 HMX MOKPACHJIM COOTBETCTBEHHO —51; H % BCEro
3a6opa, a TpeTril — 85% ocTaBuleiicsi HeOKpallieHHO# yacTd 3a6opa. Kako-

Ba JUIMHA 3a60pa, ecJsI NocJeHHi ocTaBulnicsa meTp ToM kpacus cam?
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414. Haxoasco B roctsix y Kpoauka, Bunnn-Ilyx 3a nepBble Tpu uaca cbes
40% Bcero 3anaca méaa Kposirka. ITstauok 1 KpoJsiik BMeCTe 3a 3T0 e Bpe-

Msl cbesid 300 rpammoB mMéna. 3a caepyrowre TpH yaca Buunu-Ilyx cben %

ocTasiuerocs ména, a [1aradok u Kposuk cbesin 100 rpaMmoB Ména Ha 1BOMX,
nocJie yero y Kposvka ocranocs 1,6 kr Ména. Ckosbko Ména 6b110 y Kpostika
no Bu3uta Bunnu-Ilyxa?

415. JIBa BeIOCHITEAMCTA BbIEXKAIOT HABCTPEUY APYr APYry U3 ABYX FOpPOIOB,
paccTosiHHe Mexay KoTopbiMH 325 kM. Ecain nepBbifi BbieneT Ha 3,5 uaca paHb-
e BTOPOro, TO OH BCTPETUT BTOPOrO BEJIOCHIIENUCTA Yepe3 7,5 4acoB nocJe
cBoero Bole3fa. Ecsin BTopoit BblenieT Ha 2 yaca paHblue epBoro, TO OH BCTpe-
THT 11€PBOTO BEJIOCHIIEMCTA Yepe3 7 4acoB rnocse cBoero Bble3fa. C Kakow
CKOPOCTBIO €1€T KaXK/1blil BEJIOCHIIEINCT?

416. 1sa aBToMOGHJIsi BbI€3XKAIOT HABCTPeuy APYr APYry U3 AByX NyHKToB. Ec-
JIU TIepBbIi BbleleT Ha 1 yac paHblle BTOPOro, TO OH BCTPETHT BTOPOro yepe3
4 4yaca nocJsie cBoero Bble3fa. Ecau BTopoii BbleaeT Ha 1 yac 50 MHHYT paHb-
LLie [1€pBOro, TO OH BCTPETHT NMepBOro uepe3 4,5 uaca nocJe CBOEro Bhle3ja.
CKOpoCTb NepBoro aBToMoOuJIs Ha 10 KM/u 6oJbliie CKOPOCTH BTOPOTO aBTO-
mobuns. HaliauTe paccTosiHve MeXy NyHKTaMH.

417. [18a BesiocuneaucTa Bbie3XXaloT HaBCTpeuy APYr APYry U3 ABYX MYHKTOB,
paccTosiHie Mex1y KotopbiMu 400 kM. EcJin nepBbi¥ BbleaeT Ha 5 4acoB paHb-
e BTOPOTO, TO OHH BCTPETATCS Yepe3 5 4acoB rocJe Bble3na Broporo. Ecau
BTOPOH BbleJleT Ha 2 yaca paHbLLe NEPBOTro, TO OH BCTPETHT NepBOTo Yepes 6 ua-
COB [10CJ1e CBO€ro Bble3a. Haiaure ckopoCTH BeJIOCHITEAHCTOB.

418. [lBe uepenaxu BbIN0/3al0T HABCTPeUy APYr APYry H3 CBOHX HOp. Eciin 6bl
nepsas nosiana Ha 40 M/u GbiCTpee, TO OHH Gbl BCTPETHJHCH HA MOJIMYTH, €CJIH
6bi BTOPasi NoJ13Ja Ha 50 M/u 6bicTpee, OHa 6bl IPONO/I3N1a B 1Ba pa3a 60Jbliee
paccTosiHHe 10 BCTpeuH, ueM nepaas. Halanre ckopoCcTH yepenax.

419. Tokapy BbIXOAAT Ha paboTy ¢ uHTepBasoM B 1 yac. [1pou3BoauTenb-
HOCTb TPYila MEePBOro TOKaps paBHA LUECTH [eTajsiM B yac, a BTOPOro — MfATH
aetansm B yac. TpeTHii Tokapb 10roHsieT BTOPOro M0 YHCJY H3TOTOBJIEHHBIX e~
TaJsed, a eLué yepes ABa yaca 1oroHser neporo. KakoBa npoH3BoaHTEIbHOCTD
Tpyla TPEThero ToKaps?

420. V3 ropona N B 0JIHOM HamnpaBJieHHH Bbie3XKaloT [Ba BEJIOCHMEAHCTA C
HHTEPBAJIOM B /1Ba uaca, PHY&M CKOpOCThb NepBoro paBHa 30 KM/, a CKOpocTh
BTOporo — 20 kM/u. Uepes 1Ba yaca nocJie Bbleaa BTOPOrO BEJOCHIIENCTA H3
TOTO XK€ rOpPOJ/la Bble3)KaeT MOTOUMKJIHUCT, IOTOHSIET BTOPOro BeJIOCHIEANCTa, a
eLilé yepe3 TPH yaca L0roHsieT nepsoro. KakoBa ckopocTb MOTOLUMKAHCTA?



26. TexcroBbie 3agauH 253

421. 3 rapaHH BbILLTH TPH KaTepa ¢ HHTepBaJioM B 1 uac. CKOpPOCTb NepBoro
paBHa 30 KM/u, BToporo — 40 km/u. Hi3BecTHo, 4TO mOCJIe TOTO, KaK TpeTHik
JIOTOHHT BTOPOro 3a HEKOTOpOe BpeMsl, ToTpebyeTcs eillé CTOJILKO XKe BpeMeHH,
yToGbl BTOPOH KaTep AorHas nepsbiii. Haiiaute ckopocTb TpeTbero Katepa.
422. X ne6orexapHs yBeJIHUHJIa BbIMYCK npoayKukH Ha 50%. Ha ckoJibko npo-
LIEHTOB YBEJIHUHTCS NPHOLIb NEKAPHH, €CJH OTIIYCKHAs LieHa e€ NMpOoAyKLHH
Bo3pocJsia Ha 10%, a ce6ecTOMMOCTSL MPOAYKLUH, KOTOpasi 10 3TOTO COCTaBJIsi~
J1a 3/4 OTIYCKHOM UeHbl, yBenruHaach Ha 20%?

423. 3aBox 10 NPOM3BOACTBY HEPTENPOAYKTOB YBEJHUYHJ CYTOUHbBIH OGBEM
nepepa6otku HedtH Ha 30%. Ha cKOJMbKO NMPOLIEHTOB YBENHUHTCS MPHGLLIb,
noJiyyaemas 3aBOJIOM, €CJIH OTITYCKHasi LleHa ero NMPoAyKLHH Bo3pocJa Ha 25%,
a CTOMMOCTb nepepa6oTKH | TOHHBI HedTH BO3poCJia Ha TPETh H CTajla COCTaB-
J5iTb 80% OTIYCKHOM LIEHBI TTOJTy4eHHOrO M3 Heé MPOoLyKTa?

424. Yerbipe 6pHrazibl JOJ/KHBI pa3rpy3uTh BaroHbl ¢ npoayktamu. Ilepsas,
BTOpasi U TPeTbst OPUrafbl BMECTe MOTYT BBITMOJHHTL 3Ty paGoTy 3a 8 4acos;
BTOpasi, TpeThs H ueTBEpTast — 3a 6 yacoB 40 MuHyT. Ecsin xke GyayT paGortaThb
BCe ueThipe GpHrajibl, TO BaroH pa3rpy3siT 3a 5 4acoB. 3a Kakoe BpeMsi MOTYT
pasrpy3uTh BaroH rnepBasi 4 yeTBéprasi Gpurazni?

425. 3aBoj noJyun)1 3aKa3 Ha BbINOJIHEHHE MapTHy neTasneil. [lepBast, TpeTbs
v yeTBépTas 6pHrajbl BMECTe MOTYT BbIMIOJIHUTh 3aKa3 B TPH pa3a GuiCTpee,
yeM BTOpasi 6pHraja, a BTopasi, TpeTbsl M UeTBépTast 6purajibl — B UeThIpe pa-
3a GbicTpee, ueM NepBast 6puraja. 3a CKOJILKO JHEH CMOTYT BLIMOJIHHTh 3aKa3
TpeTbsl H ueTBEpTas 6puraznl, paboTas BMeCTe, eC/ii NepBoil H BTOpo# Gpura-
JlaM Ha 3TO NNOHaao6uTCs 11 mHei?

426. YeTbipe Knacca J0KHBI MOKPACcHTb 3a60p BOKpYT wwikosbl. Kiacch B, B,
I" MoryT BINOJIHUTL 3Ty paGoTy 3a 3 uaca. Knaccet A, B, I MOryT BBINOMHHTD
3Ty pa6oTy 3a 2 yaca. EcJin xe GyayT paGorars knacesl A u B, To pa6ota 6yaer
BbI[IOJIHEHA 3a 5 yacoB. 3a Kakoe BpeMsi MOTYT MOKpacHTb 3a60p BCe ueThipe
KJiacca, pabortasi BMecTe?

427. [lns Toro uto6bl y6parh nosie, paGoTaloT yeTbipe KoMbaiina. Ecin 6ynyT
pa6oTtath 1-#, 2~ u 3-i Kom6aiiHbl, To pa6oTa OyaeT caeaHa 3a 1 4 20 MuH;
ecaun 1-#, 2-i H 4-#, To nosie 6yaet y6pano 3a 2 yaca. Ecau 6yayT pa6otaThb
TOJIbKO 3-H H 4-# KoMOaiiHbi, nosie Gyner yopaHo 3a 1 u 20 muH. 3a Kakoe
BpeMsi paboTa GyzieT BLINOJIHEHA, ecsid 6yIyT paboTaTh Bee UeTblpe KoMGalina?
428. [1pa cTyneHTa H 1Ba IUKOJbHUKA pewiaioT 10 3anauy. [TepBbiit CTymeHT
JBa UIKOJIbHHKA peliaT Hx 3a 7 MHHYT. BTOpo#i cTyeHT U 1Ba LIKO/MIbHHKA pe-
wat ux 3a 10 MuHyT. [IBa cTyaeHTa peluaT 3TH 3aauH 3a 12 MUHYT. 3a Kakoe
BpEMsl pelllaT BCe 3a/1a4H 1Ba LIKOJbHHKA H [IBa CTy/leHTa?
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429. YeTblpe cafoBHHKA BbICAXHBAIOT LIBETOUHYIO paccaiy Ha Kaym6y. [Tep-

BbIH ¥ BTOPOH Ca10BHHKH CIIPaBJIAioTCs co Bcell paboToi 3a 1—32 yaca. Bropoa,

o " . 2 o . " o
TPETHH H YETBEPTHLIH — 3a % qaca. Tpemu, MEPBbIH H YHETBEPTbLIH — 34 74—5

yaca. 3a KaKkoe BpeMst BbICAJSAT BCIO paccany YeThbipe Caji0BHHKa?

430. MaplupyTHoe TakcH exaJsio U3 ropoaa A B ropoil B, pacctosiHie Mexay
KoTOpbiMH 200 KM, ¢ HEKOTOPO# NOCTOAHHOH cKopocTblo. Ha o6patHoM nyTu
cnycts 1 yac nocje Bble3fa W3 ropoaa B BoJMTe b YMEHbLUHJ CKOPOCTh Ha
20 km/u. KakoBa 6bl1a epBoHaualbHas CKOPOCTb MAPLIPYTHOIO TaKCH, €CIH
Ha 06paTHYI0 10pory yiio Ha 15 MHH GoJblue?

431. AstoGyc exan U3 nyHkta A no nyHkta B co ckopocTbio 80 KM/u. Bbi-
exaB 06paTHO, OH 30 KM exaJl CO CKOpPOCTbI0, BIBOE MeHbLUEel epBOHaAYa/IbHOM,
3aTeM OH yBENHYHJ CKOPOCTb Ha 50 KM/u U 0exan 10 MyHKTa A, He MeHsis
ckopocTH. Halinute paccrosiHue oT nyHkTa A o yHKTa B, ecJii Ha 06paTHbiii
MyTb BOAHTE/b 3aTpaTHJ Ha % yaca MeHblUe.

432. [IBa noessia Bble3»KalOT OHOBPEMEHHO U3 NTYHKTOB A 1 B HaBcTpeuy apyr
apyry. [locae ux BcTpeun nepBbiil npuGbiBaeT B nyHKT B uepe3 50 yacos, a
BTOPOH — B NYHKT A uepe3 8 yacoB. CKOJbKO BpeMeHH MPOLLIoO OT Hayana
JBHXXEHHS N0€3/10B 0 HX BCTPEUH, €CJIM OHH JIBUTANHCh C NOCTOSIHHBIMH CKO-
pOCTSIMH?

433. [lBa BesoCHNeMCTa Bble3XKAIOT OAHOBPEMEHHO M3 MYHKTOB A W B Ha-
BCTpeuy Apyr Apyry. [Tocae ux BcTpeud nepsblii npuObiBaeT B NyHKT B uepes
48 MHHYT, a BTOPoH — B NMyHKT A uepe3 27 MuHyT. CKOJIbKO BpEMEHH MPOLLLIO
OT Hayajia JBHXKEHHSI BEJIOCHITEAUCTOB [0 X BCTPEUH, €CJAH BEJIOCHNEAUCTDI
JBHrAIMCh C MOCTOAHHBIMH CKOPOCTAMHU?

434. TpampaiiHblii MaplIpyT COCTOMT H3 10 OCTAHOBOK (BKJIIOUAsi KOHEUHbIE).
B Hauasie myTH B TpamBaii ceslo HECKOJILKO MACCaXkHPOB, a 3aTeM Ha KaXKaoii
cJedyrolled OCTaHOBKe (KpoMe KOHeUHO# ) caaugiock 1o 8 uesiopek. Ha nepBoit
OCTaHOBKE H3 TpaMBasi BbILLJIO 2 yeJlOBeKa, a 3aTeM Ha KaXIOH caeayollei
CXOZMJIO Ha 2 YeNoBeKa 6oJibliie, ueM Ha npeabiaylleid. Ha koHeuHyo ocTaHoB-
Ky ripuexaJio 25 yesioBek. Kakoe Hanbonbllee KOJIHUECTBO NAacCaXXHPOB exao
B TPaMBae 3a BCE BpeMs NMyTH?

435. TpamBaliHbiil MapLIPYT COCTOUT U3 10 OCTaHOBOK (BKJ/OUast KOHEUHbIE).
B Hauasie nyTH B TpamMBai ceno HECKOJbKO NMACCa)kMPOB, a 3aTeM Ha KaX10#
cJleAyloLleld 0OcTaHOBKe (KpoMe KOHeUHOH ) caauaock no 10 venosek. Ha nep-
BOH OCTAHOBKE U3 TpaMBas BhILLJIO 6 YesIOBeK, a 3aTeM Ha KaX10# cJefytoLilen
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CXOJIHJIO Ha 2 yesioBeKa GoJiblile, YeM Ha npeabiayileid. Ha koneuHyio octanoB-
Ky npuexaJio 10 uesoBek. Kakoe HaubosbLiee KOJMUECTBO MACCAKHPOB €XaJIo
B TpaMBae 3a BCE& BpeMst MyTH?

436. CKOJIbKO BPEMEHH B CyTKH Ha TabJl0 3/1eKTPOHHbIX YacoB (6e3 CeKyH.)
CBETUTCA XOTs1 Obl 04Ha UMgpa 1? (OTBer Bhipa3uTe B 4acax. )

437. CKOJIbKO BpeMEHH B CyTKH Ha TaGJIO 3JIEKTPOHHbIX 4acoB (6e3 CeKyH.)
cBeTHTCs XOTs Obl ofiHa undpa 3? (OTBeT Bhipa3HTe B yacax.)

438. MotopHas JIofKa npouia 39 KM Mo TeueHH:O PeKH H 28 KM MPOTHB Te-
YEHHS1 PEKH 3a TO XKe BpeMsi, 32 KOTOpoe OHa MOIJa NpoHTH B o3epe 70 KM.
Halinute ckopocTb JI0AKH B CTOsluel BOJE, €C/IH CKOPOCTb TEYEHHS PEKK paB-
Ha 3 kM/u.

439. Typuct npomnbla Ha Galinapke 25 KM Mo o3epy H 9 KM NPOTHB TeUEHHA
PeKH 3a CTOJIbKO XK€ BPEMEHH, 32 CKOJIbKO OH MPOIVIb] OBl M0 TeUEHHIO TOH
xe pekH 56 km. Haiinure ckopocTb 6aiiiapkH B CTOsiY€l BOJE, €CJIH CKOPOCTh
TeueHHUs PEKH paBHa 2 KM/u.

440. CnnaB MeIH C UMHKOM, COIep>KallMi 5 Kr LiHHKA, CIJIaBJIeH ¢ 15 Kr LiMHKa.
B pesysibTate conepxaHde Meau B CIJiaBe MOHH3HJIOCH N0 CPABHEHHIO C nep-
BoHauanbHbeiM Ha 30%. Kakoli Moruia 6biTh NepBOHayaJbHas Macca crJaBa?
441. Cnnas 30J10Ta ¢ cepeGpoM, cofepxkaluui 80 r 3041074, cniiasseH co 100 T
. yKcToro 3oJ0Ta. B pesysbTate comepikaHHe 30J10Ta B CIl/IaBe NMOBBICHIOCH M0
CpaBHeHHIO ¢ nepBoHayabHbIM Ha 20%. CkoJibKo rpaMMOB cepe6pa B crisiaBe?

442. Paccrosinne Mexay AByms ropofaMd A u B pasHo 420 kM. [lpoins f71-

BCEro pacCTOsIHHS, M0e3]] 3alepKaJics B MyTH Ha 15 MHHYT. 3aTeM MalLHHHCT
yBENHUKJI CKOPOCTb Ha 10 KM/u 1 npu6bia B ropos B 6e3 onoananusi. CKOJbKO
BPeMeHH MOTPATHJI N10e3]] Ha BeCb MyTh?

443. bosiesiblIMK X0ueT ycneTb Ha CTaHOH K Hayasy MaTya. Ecsn oH nofinér
M3 I0Ma MeEUIKOM CO CKOPOCThIO 5 KM/u, TO OMo3/aeT Ha 1 4, a eCJiH MoeseT Ha
BEJIOCHTIENe CO CKOpOCThIO 10 kM/u, To npueneT 3a 30 MHH 0 Hayasa MaTya.
CKOJIbKO BpeMeHH 0CTaéTcsi 10 HayaJia MaTya?

444. W3 nByx nyHKTOB, PacCTOSIHHE MEXIY KOTOPbIMH 28 KM, OTIIPaBJIsIIOTCS
HaBCTpeuy ApYr APYry BeJOCUMEMUCT u newexod. Ecsin BesocuneaucT otnpa-
BHTCS B [yTb Ha 1 4 paHblie neluexona, To OHH BCTPETATCS yepes 2 4 M0cJ1e Bbi-
e3/1a BeslocHnentcra. Ecau neuiexoa BbifizeT Ha 1 y paHblue BeJIOCHNENNCTA,
TO uepe3 2 Y MocJie BbiX0/1a NellleXoia PacCTosiHHE MeXy HUMH COKPATHTCS B
3,5 pa3a. Haiizure ckopocTH BeslocHNeMCTa U Nellexoa.

445. Cmewanu 30%-Hbiit 1 50%-Hblit pacTBOPbI a30THOM KHCJIOTHI H MOJYUYH-
s 45%-Hblit pactBop. Halinute otHoweHHe Maccbl 30%-r0 pacTBopa K Macce
50%-ro pacTBopa.
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446. Coenunuanu aBa cnaaea ¢ conepxandem meau 40% u 60% u noayuu-
JH cnnaBs, cofepxaluuit 45% wmenu. Haiinute oTHolueHHe Macchl criaBa ¢
40%-HbIM coflepXKaHHeM Melu K Macce crnuaBa ¢ 60%-HbiM cofepkaHHeM
MeJH.

447. Katep no/nkeH nponaeiTh 87,5 kM 3a onpenesiénHoe Bpemsi. OIHaKo uepes
3 4aca nyTH OH OblJ1 OCTAHOBJIEH HA TPOMEKYTOYHOM MpHYaJje Ha 20 MHHYT H,
uTOGbI NPUITH BOBPEMSl B MECTO HA3HAYEHHS, YBEJIMUMI CKOPOCTb Ha 2 KM/Y.
Onpenenure nepBOHaYaJbLHYIO CKOPOCTb KaTepa B KM/ u.

448. J1Ba newexona BbIXOASIT OJHOBPEMEHHO M3 NMyHKTOB A W B HaBcTpeuy
apyr apyry. [Tocsie nx BcTpeud nepbiil npuObiBaeT B B uepes 27 MHHYT, a BTO-
poit — B A uepe3 12 MuHyT. Haiiaute BpeMsi B yTH KaXK0T0 NneLlexoaa.

449. B kycke cnnaBa Meid W LMHKA KOJIMUECTBO MEAH YBEJHUHIH HA 40%, a
KOJIMUECTBO LIMHKA yMeHblian Ha 40%. B pesysantaTe obluias macca Kycka
cniaea ysenuuniach Ha 20%. OnpenenuTe NPOLEHTHOE COaepPKAHHE MELH H
LIMHKA B N€pPBOHAYAIbHOM KYCKe CMJaBa.

450. B npouniom TeatpasnbHoM ce3oHe aboHemeHT ctoua 8000 py6aeit. B Ho-
BOM Ce30He CTOMMOCTb abOHEMEHTa YyBeJMUMJH, B pe3y/bTaTe 4ero 4ucJjo
MPOAAHHbIX a6OHEMEHTOB YMEHbLIMIOCH Ha 25%, a BbIpyuKa OT HX MPOAAXH
yMeHblunsach Ha 2,5%. Ha ckoabko py6iseil yBesiMuuIu CTOUMOCTb aboHe-
MeHTa?

451. Cymma nepBbix 12 uneHoB apudmeTHueckoii nporpeccuu pasHa 354. Ot-
HOLLEHHE CYMMBbI Y4/JI€HOB, CTOAILLMX HA YETHBIX MeCTax CPeAd MePBbIX [BEHA-
ALATH, K CYMMe WIEHOB, CTOAILIUX HA HEYETHbIX MeCTax CPelH NepBbIX ABeHa-
JLATH, paBHo 32 : 27. HaliauTe pa3HoCTb 3TOH NPOTrPECCHH.

452. J1pa noe3aa ofHOBpEMEHHO OTIPABHJIMCh HaBCTPeuy APYT APYTY H3 MyHK-
T0B A U B, paccTosiHie Mex 1y koTopbiMi 180 kM. Uepes 1Ba uaca oHU BCTpe-
THIUCD H, HE OCTAHABJMBAACD, NPOAOJIKAJH €XaTb C TOH XKe CKopocTbio. BTo-
poit noe3x npuObLT B NYHKT A Ha 54 MHHYTHI paHblue, YeM MepBbIA NM0e3a B
MYHKT B. BeluncauTe CKOPOCTb KaXa0ro 1noesja.

453. 1pa newexona BbllH OJHOBPEMEHHO HaBCTpeuy APyl APYry M3 MyHK-
ToB A W B. Uepe3 3 uaca 45 MHHYT OHH BCTPETHJIHCh U, HE OCTAHABJIUBASACD,
MPOROJKAJH HATH C TOH K€ CKOPOCThbIO. 33 Kakoe BpeMs POXOJIMT BCE pac-
CTOSIHHE KaXKIbIH U3 HUX, €CJIH NepBbiii NMelexo npHiléa B myHKT B Ha 4 yaca
M1032Ke, 4YeM BTOPOH MPHILEN B NYHKT A?

454. Tloesn Bblles co cTaHUMM A Mo Hanpab/eHHio K cTaHuud B. Ilpoit-
a5 420 kM, uto cocrasisisio 60% Bcero nytd AB, noe3n OCTAHOBUJICS! H3-3a
CHexXHoro 3aHoca. Yepe3s nosyaca nyTb OblJl paCcUMLLEH, H MALLIMHHUCT, YBEJIH-
4YMB CKOPOCTb Noe3sa Ha 10 KM/u, npuBéN ero Ha cTaHuuio B Ge3 ono3nanus.
Hafinure ckopocTb noesna, ¢ KOTopo# OH NPHUOBIT HA CTaHLMKIO B.



2.6. TexctoBble 3a8a4n 257

455. J1syM L1BesiM Obln nopyued 3aka3. [Tocsie Toro Kak nepsas L1Besi npopa-
6oTana 6 nHelt, a BTopass — 10 aHel, 0Ka3aJ0Ch, YTO OHH BLITTOJIHHJIH TOJIO~
BHHY Bcelt pab6oThbi. [I[popaboTaB coBMeCTHO elé 6 AHeH, OHH YyCTAaHOBHJIH, YTO
MM OCTaJIOCh BbIMOJIHUTD eulé 1—10 yacTh 3aKa3a. 3a CKOJIbKO JHEH Kax/as U3
HHX, pa6oTas OT/e/IbHO, BLINOJIHKA Gbl BECh 3aKa3?

456. [1e MaLLIHHUCTKH BMeCTe MOTYT NepeneyaTtartb pykonuch 3a 6 yacos. [1o-
cJie 5 4acoB COBMECTHOH pa6OThi BTOpas MAlUMHUCTKA NPOAOJKHIA paboTy
CaMOCTOSITEJIbHO M 3aBepllK/Ia €€ 3a 3 uaca. 3a Kakoe BpeMsl Kaxka1ast Mallu-
HUCTKA CMOTJIa Gbl NepeneyaraTb pyKOMHCh?

457. JIBa MOTOLMKJIMCTA OJHOBPEMEHHO BblexaJsH U3 MyHKTa N B MyHKT M,
pacctosiHie Mexay KoTopbiMH 30 kM. Bo BpeMst myTH BTOPOH MOTOLIMKJHCT
clies1a/l OCTaHOBKY Ha 4 MHHYTbI, HO B MYHKT M NpHObT HA 2 MHHYTbI paHb-
we nepsoro. Hafinure ckopocTH 060WX MOTOLMKJIMCTOB, €CJIH U3BECTHO, YTO
CKOpOCTb BTOPOTO B 1,25 pa3a 60JblLie CKOPOCTH NEPBOro.

458. [IBa meiexofa OZHOBPEMEHHO BHIULIM H3 MyHKTa A B MyHKT B, pac-
CTOsIHHE MexXAy KotopbiMH 40 kM. Bo Bpems myTd BTOpo# neuiexoj cienal
OCTaHOBKY Ha 20 MHHYT, HO B MyHKT B 06a npu6buiu ogHoBpeMeHHO. CKoJb-
KO BpPEMEHH (B MUHYTaX ) MOTPATHJ Ha I0POTY U3 NyHKTa A B NMyHKT B nepBbii

Meluexo/, €CJIM H3BeCTHO, YTO CKOPOCThb MEePBOro COCTaBJAET % OT CKOPOCTH
BTOPOro?

459. 13 nyHkTa A B NyHKT B, paccTosiHie MeXay KOTOpbiMH 150 KM, OfHO-
BpPEMEHHO BbleXaJH [Ba Ipy30BHKa. CKOpOCTb epBOro rpy30BHKa COCTaBJisieT
% OT CKOPOCTH BTOporo. Bo BpeMsi myTH BTOpPO# rpy30BHK clieslajl OCTaHOB-
Ky Ha rojuaca, Ho B NyHKT B o6a npuObiiH oxHoBpeMeHHO. CKOJIbKO 4acoB
MOTPATUJ NePBbIi FPY30BHK Ha NMOE3/KY?

460. /1sa aBTOMOOH.IS1 OIHOBPEMEHHO BbleXas¥ M3 NyHKTa A B NMyHKT B, pac-
CTOsIHHE MeXIy KOTOpbIMH 250 kM. CkopocTb nepBoro 6bija B NOJITOpa pasa
BbilLIe CKOPOCTH BTOporo. Bo Bpems myTH nepBbiii aBTOMOOHJIb Cenal ocTa-
HOBKy Ha 20 MHHYT, HO B MyHKT B mnpubbin Ha noJivaca paHblie BTOPOro.
CKOJIbKO YacoB MOTPATHJ BTOPOii aBTOMOOH/Ib Ha MOe3IKy?

461. M3 ropona A B ropon B, paccTosiHHe MeX/y KOTOpPbIMH paBHO 300 KM,
BbleXaJsl MOTOLMKIHCT. [1poexaB 64% Bcero nyTH, OH OCTaHOBHJICS HA 18 MUHYT
IJ151 3anipaBKH roptousM. Uto6bl HaBepCTaTh NOTEPSIHHOE BPeMst, OCTABLUYIOCS
YacTb [IyTH OH MPOEXaJi, yBEJIHYHB CKOPOCTb Ha 12 KM/u. C KaKo# CKOPOCTbIO
JBHraJcsi MOTOLIMKJIUCT T0CJIE€ OCTAHOBKH ?
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462. Iloe3n Bbilies co cTaHuMu A 1o Hanpae/eHuto K cTaHuuu B. [poit-
as 420 km, uto cocTtaBassio 60% Bcero nytH AB, noe3a 0CTaHOBHJCS H3-3a
CHEXXHOro 3aHoca. Uepes nosuaca nyTh Obll pacuulIeH, H MALIWHHUCT, YBeJIH-
YMB CKOpPOCTb MNoe3aa Ha 10 KM/, TIpYB&J ero Ha CTaHUMI0 B 6e3 onosaaHus.
Ha#inre HauanbHyto ckopocThb noe3za.

463. M3 nyHkta A B nyHKT B, paccTosiHMe Mexay KoTopbiMH 200 KM, 0HO-
BPEMEHHO BbieXasu aBTOMOOW/b W aBToOyc. B nyTH aBTOMOOH./Ib clenan aABe
OCTaHOBKH Ha :,12- yaca W Ha 25 MHHYT, HO B MyHKT B NpHOblJ Ha 25 MHHYT paHb-
we aBToOyca. Halinure ckopocti aBTOMOGHs1 H aBTOOYCA, €CJIH H3BECTHO, UTO
CcKopocTb aBTo0yca coctasasiia 0,6 CKOpoCTH aBTOMOOUJISA.

464. 13 nyHkta A B nyHKT B, paccTosiHHe MeX1y KOTOPbIMH 64 KM, 0fHO-
BPEMEHHO BbleXaJii aBTOMOOHJIb H BeJIoCHINeAHCT. B nyTH aBTOMOOH/Ib cliean
OCTaHOBKY Ha 25 MHHYT, HO B NyHKT B npHObiJ Ha 26 MHHYT paHbllie BeJOCH-
neaucra. BesocHneaunceT ocranaBanBanics Ha 3 MHHYTBI, H €r0 CKOPOCTh Oblila
B 2,5 pa3a MeHblle CKOPOCTH aBTOMOOHJA. HaknKTe CKOPOCTH aBTOMOGHJSA H
BEJIOCHIIeNCTA.

465. H13 ropona A B ropon B Bbie3:KkaeT BeJIOCUHTIENNCT, a yepe3 3 uaca nocJe
ero Bble3ja H3 ropoja B HaBcTpeuy eMy Bble3)KaeT MOTOLMKJHCT, CKOPOCTb
KOTOPOro B TPH pa3a GoJibllie, UeM CKOPOCTb BeJiocHreancTa. BenocuneaueT u
MOTOLMKJIUCT BCTPeUatoTcs nocepearHe Mexay A u B. Ecay 66l MOTOUMKJIHCT
Bbl€XaJl He uepe3 3, a uepe3 2 yaca nocJie BeJOCHNEeNHCTa, TO BCTpeua Npo130-
wJia 6bl Ha 15 kM 6anxke kK A. Hailnure pacctosiHue mexxay roposamd A u B.
466. PaccTosiHHe Mexxay NBYMsl CTaHUHSIMH xeJie3HO# aoporu 96 kM. [1epBbiii
Moe3/ NPOXOAHT 3TO paccTosiHHe Ha 40 MUHYT ObicTpee, yeM BTOpol. CKopocTb
NepBoro noesaa 60JibLie CKOPOCTH BTOPOTo Ha 12 km/u. OnpefienuTe CKOPOCTH
000HX M0e3/10B.

467. PaccrosiHne, paBHoe 720 KM, OZMH M3 MOE3/10B POXOAHT Ha 2 4 ObICT-
pee 1pyroro. 3a Bpems, KoTopoe TpeGyeTcs epBoMy Moe3/ly Ha NPOX0XKAeHHe
60 kM, BTOpoH noes ycnepaeT nporTH 50 kM. HalauTe ckopocTH 060HX noes-
JI0B.

468. Paccrosinue 450 KM OfMH U3 110€3/10B MPOXOAHT Ha 1,5 y OblcTpee apy-
roro. Haiaure CKOpOCTb Ka)<110ro 1noe3fa, eCji U3BECTHO, YTO MepBbIi M0e3]
npoxoauT 250 KM 3a To XKe BpeMsl, 3a KOTOpoe BTOpoH npoxoauT 200 km.

469. Kak-to pas, npusereB B roctd K Masbiiy, Kapsacon cben 30% Bcero
BapeHbs, 4To Obl10 B 1oMe Maubiwa, npu 3Tom caMm Maabiw cben 200 r Ba-
peHbs. 3ateM Maabiw ¢ KapsicOHOM OTNpaBHINCh IYJsITh HAa KPbILLYy, B35B €
co00} el HeKOTOPOe KOIMYeCTBO BapeHbs, B pe3yJbTaTe yero B jome Maiibi~
wa ocraJgoch 1,7 kr BapeHbsi. Onpenesnte, CKOJMbLKO BapeHbs NMepBoOHaYalbHO
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6bi10 'y Manbiiia, €c/ii U3BECTHO, 4TO B3siToe ¢ co6oil BapeHbe Maubiw ¢
KapsacoHoM cbenu noJHocThio0, npuyém Madbir — 300 r, Kapacon — % oT
06111ero KoJIMYeCcTBa CbeAEHHOTO UM BapeHbsl.

470. Boifina ¢ Typ6a3bl, rpynna TypHCTOB 3a NepBbii JAe€Hb N0X0Aa Npoliia
20 kM. 3a BTOpO# AeHb TypHCThI nipouutd 30% ocTaBLuelcs YacTH MapuIpyTa, a
3a TPETHH H YeTBEPTHIH JIHH — COOTBETCTBEHHO 211— H % YaCTH MyTH BCEro HaMme-
yeHHoro Mapuipyta. Ha nsitbiit genb, npoiins 80% ocTasluerocst NyTH, TypUCTHI
BbILLIH HAa MOPCKoe no6epexbe. Haiiaute npoTs»KkEHHOCTb BCEro BLIOPAHHOIO
TYPUCTAMH MapLUpPYTa, €CJiH NOC/ie BbIX0/a K MOPIO TYPHCTaM OCTasIOCh PO -
TH 2 KM.

471. V13 nepBoro kpaHa BoAa TeY€T CO CKOPOCTbIO 5 JUTPOB B MHHYTY, a H3
APYroro — €0 CKOPOCTbIO 7 JIMTPOB B MHHYTY. M3BecTHO, 4TO IS TOTO YTOGHI
HaGpaTb [Ba BeJlpa H3 IepBOro KpaHa, Hy><HO BJiBoe 60JIbllie BPEMEHH, UeM J,151
TOro, 4ToObl HAGpaTh NEPBOE BEAPO U3 BTOPOro KpaHa. Bo ckoJibko pa3 06bém
nepsoro Bezipa 6oJibliie 06béMa BTOpOro Bejpa’

472. Jloxka nJbIBET B 4eTbipe pa3a Me/leHHee KaTepa, NP1 5ToM 16 KusioMmer-
POB KaTep MponJibiBaeT 6bicTpee JIOAKH Ha 3 yaca. Halaure cKopocTb JIOAKH.
473. 1Boe paGouux, pa6oTasi BMecTe, MOTYT OKJIeNTb KOMHaTy 060siMH 3a 6 u.
3a CKOJIbKO 4acoB MOXKET OKJIEHTb KOMHATy KaX/blii H3 HHX B OTAE/IbHOCTH,
€CJIM NepBbIi 3TO Ces1aeT Ha 5 4 GbicTpee BTOPOro?

474. [1ge 6puranbl, pabotast BMecTe, Bcriaxasu noJie 3a 8 4. 3a kakoe Bpemst
MO2KeT BCIaxarh f1oJie Ka)kaas 6purajia, paboTasi CaMoCTOATENbHO, €CJIH BTO-
poii 6purazie Ha 310 TpebGyercs Ha 12 y GoJiblue, 4eM NepBoK?

475. [1Boe ToKapeii, pa6oTasi BMecTe, BbINOJIHU/W 3aAaHHe 32 12 4. 3a Kakoe
BpeMsl KaX/[blii TOKapb MOXXET BbIMOJIHMTL 3TO 3aJaHue, paboTasi caMOCTOs-
TeJIbHO, €CJIH OfMH H3 HUX MOXKET €ro BbIMOJHHTb Ha 7 4 GbicTpee Apyroro?
476. [1Be MAlUHHUCTKH NO/DKHBI ObIM HanedaTath no 60 cTpaHMU Kaxias.
Bropasi MaluMHHCTKa neyarta/a 3a 1 4 Ha 2 cTpaHHUbl MeHbllle, N103TOMY 3a-
KOHYMJIa paboty Ha 1 y noaxke. CKOJMIbKO CTPaHHL B Yac reyartajia rnepsas
MAaILHHHCTKA?

477. [TeTs Bbile/ W3 WKOJBI H MOLIEN JOMO# CO CKOPOCThIO 4,5 kM/u. Uepes
20 MHHYT 10 TO¥ XKe JOPOre U3 LIKoJIbl Bblexas Bacsi Ha Besiocunene co ckopo-
cThio 12 kM/u. Ha KakoM paccrosiHuu OT wKoJb Bacs goronut [etio?

478. Huna noexa/a Ha BeslocHIeie Ha PbIHOK CO CKOpOCTbio 15 kM/y. Uepes
6 MHHYT M0 TO e JI0pOre noexan Ha Momneje eé 6par co CKOPoCTbio 40 KM/ u.
Ha xakoM paccrosiHuu ot noMa 6pat foroHut Huny?
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479. PaccTosiHHe Mex1y AByMsi rOpOJaMH aBTOGYC MPOXOMHMT M0 paclHca-
HHIO 3a 8 yacoB. Hepe3 5 yacoB nocJe OTNpaBJeHHst OH CHH3HJ CKOPOCTb Ha
10 kM/u, u3-3a yero npuexan Ha 20 MHHYT no3xe. KakoBa nepBoHayaJ/bHast
CKOpOCTh aBTobyca?

480. Hekoropoe paccTosiHie BeslocHneaucT 06bIUHO poe3Kaet 3a 2 uaca. Ye-
pe3 1,5 yaca nocJie Hauana ABUKEHHsI OH CHH3HJl CKOPOCTb Ha 3 KM/, H3-3a
yero npuexaJi Ha 10 MHHYT no3xe o6blYHOrO BpemeHH. KakoBa nepBoHavasib-
Hasi CKOPOCTb BEJIOCHIENUCTa?

481. PaccTosinve Mexxay cTaHUHsAMH A U B paBHo 78 kM. 113 A B B BblLuen no-
€3]1 H, NNPOH/Isi HEKOTOPOEe pPacCTOsIHUE, Obll 3a/lepXKaH, a MOTOMY OCTaBLUHHCS
nyTb 10 B NpoXoau/i co cKopocTbio Ha 6 KM/4 Gosblue npexuedt. Haiioute
nepBOHaYa/bHYIO CKOPOCTb M0€3/1a, €CJIH H3BECTHO, YTO OCTABLUMHCSA NyTb 10
B 6bl1 Ha 12 KM KOpOYe NPOKHAEHHOTO 10 3afePXKH H Ha NMPOXOXKAEHHE NMYTH
nocJie 3af€PKKH Obl/10 3aTPAu€HO Ha 15 MHHYT MeHbllie, YeM Ha NIPOXOXKIEHHE
MyTH J0 3aACPHKKH. ‘

482. OxHOBpeMEHHO H3 NNYHKTa A B OJJHOM HalnpaBJ/ieHHH BbleXaJjiH B2 MOTO-
UMKJIHCTA: OJIMH CO CKOPOCTbIO 75 KM/, Ipyroii co cKopocThbio 60 kM/u. Uepes
20 MHHYT BCJIe[l 3@ HUMH M3 NyHKTa A BblexaJs TpPeTHH MoTouMKkaucT. Haliau-
T€ CKOPOCTb TPETbEro MOTOLMKJIMCTA, €CJIH H3BECTHO, UTO OH JOrHaJ NEPBOro
MOTOLMKJIMCTA Ha 1 yac nos»xe, ueM BTOPOro.

483. [Tapoxon nabiBét ot A 10 B no peke 5 cyTok, a oT B 10 A — T cyToK.
Onpenennte, CKOMLKO CYTOK MUILIBET MJIOT OT A 10 B, €C/I1 H3BECTHO, UTO COO-
CTBEHHAsl CKOPOCTb NapOX0/la MOCTOSIHHA B TeUeHKe BCEro MyTH.

484. MotopHas Jioaka nabiBéT oT A 10 B no peke ueTBepo CyToK, a oT B 10
A — 5 cyTtok. Bo ckosibKO pa3 cKopocTb ABHXX€EHHSI MOTOPHOH JIOJKH MO Teue-
HHIO 60JIbLLIE CKOPOCTH TEYEHHS PEKH?

485. Tlepsbiil HACOC TOMIKEH HaMOJHHTL BOIOI 6acceiin 06bémom 360 M3 a
BTOPOKH — 06béMoM 480 M3 [TepBhiil Hacoc nepekauMBas exedacHo Ha 10 m3
BO/bl MEHbLLIE, YeM BTOPOIA, H paboTaJ Ha 2 4 10Jblue, ueM BTopoit. Kako# 06b-
€M BOJIbl lepeKauuBaeT KaXK1bli HAacCoOC 3a yac?

486. [epsbiii Hacoc nepekaunsaet 90 M3 Boabl Ha 1 yac GbICTpee, 4eM BTOPOIA
100 m3. CKOJILKO BOZIbl €2KeYacHO nepekayHBaeT Kaxbid HaCOC, €CJIH MepBbIH
nepekayuBaeT 3a 4ac Ha 5 M3 Bo/bl 60JIblIE, YEM BTOPOI?

487. [lpu cMelMBaHKH ABYX PAaCTBOPOB OJHOH U TOH € KHUCJOTbl C KOHLEH-
tpauusaMu 40% n 70% CoOTBETCTBEHHO MOJYYHJIH pacTBop, colepxkaliuii 60%
KHCJIOTBI. B KaKOM OTHOLLIEHHH OblJIH B3SITbl MEPBbLIH H BTOPOH pacTBOPbI?
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488. B nepom criaBe conepxkutcst 25% MenH, a Bo BTopoM — 45%. B kakom
OTHOLLEHHH HYXXHO B3SIThb MEPBbIi U BTOPOil CMJIABLI, YTOOBI MOJYYHTb H3 HHX
HOBbI# CrVIaB, coaepxalumii 30% meau?

489. MmeroTcs [1Ba CrJIaBa C pa3HbIM COJIEP>KaHHEM 2KeJle3a: B [IePBOM Colep-
xutcst 75%, a Bo BTopoM — 25% »xednie3a. B KakoM OTHOLIEHHH Hajlo B3ATb
nepBbld H BTOPO# CMJaBbl, YTOOL! NOJYYHTb U3 HHX HOBBIH CIJIAB, COAEPXKa-
umit 40% xenesa?

490. I'Tpu cMewIHBaHHH pacTBOpa COJH, KOHLIEHTpaLHs KoToporo 64%, H apy-
roro pacTBOPa 3TOH XK€ COJIH, KOHLEHTPal1sl KoToporo 36%, nosyuuscst pac-
TBOP ¢ KoHLeHTpalHei 48%. B kakoM oTHOLLIeHHH GbUIH B3SITHI NEPBBIi H BTO-
po#i pacTBOpbI?

491. [Tapoxoa HIET OT NpHCTaHH A 0 TPHCTaHH B no TeueHHIo pekH 2,5 ya-
ca, a 06paTHO — 5 yacoB. Bo ckoJIbKO pa3 CKOpOCTb JBHXXEHHS Mapoxo/a 1o
TeyeHHI0 pekH 60Jiblie, 4eM CKOPOCTb €ro ABHXXEHHS NPOTHB TeYeHHs ?

492, [py3oBuK efieT cHayasa 3 MUHYTBI C FOpbI, a 3aTeM 7 MHHYT B ropy. Ha 06-
paTHBIA MyTb OH TPATHT 22 MHHYTHI. Bo CKOJIbKO pa3 CKOPOCTh 'Py30BHKa MNpH
JBHXXEHHH C ropbl 60Jblie, YeM ero CKOPOCTb NPH ABHUXKeHHH B ropy? ( CunTai-
Te, YTO CKOPOCTb ABHXKEHHS C FOPbI OMHAKOBA B 00OUX HaNpaBJ/IeHUSX; ITO XKe
OTHOCHTCS U K CKOPOCTH [ABHXKEHHS B FOpY. )

493. 13 nynkra A B nyHKT B Bblexas aBTOMOGHJIb, @ HABCTpeUy €My H3 MyHK-
Ta B 0/IHOBpeMeHHO ¢ aBTOMOOH/IeM BblexaJl aBTo0ycC. Uepes HeKoTopoe BpeMsd
OHH BCTPETHJIUCh, 2 NOTOM NPOROJIKAIU NyTh. ABTOGYC Yepe3 9 yacoB nocJe
BCTpeUYH NpHexal B MyHKT A, a aBTOMOOHJIb uepe3 4 yaca ocJ/e BCTPeuH —
B MyHKT B. Bo cKo/ibKO pa3 cpenHsisi CKOpocTb aBToMOGHJIS GoJibLie CpenHel
CKOpOCTH aBTOOYyCa?

494, U3 nyHkra A B yHKT B BblexaJ aBTOMOOH/Ib, @ HABCTpeuy eMy H3 NyHK-
Ta B o1HOBpeMeHHO ¢ aBTOMOGHJ1EM BbiexaJl aBToOycC. Uepes HekoTOpoe BpeMsi
OHH BCTPETHJIHCD, @ [IOTOM NPOJOJIKAJH NyTh. ABTO6YC yepe3 16 yacos nocae
BCTpeYH NpHexaJ B NyHKT A, a aBTOMOOHJIb yepe3 4 yaca rocJe BCTpeyd — B
nyHKT B. CKOJIbKO BpeMeHH NMpOBéJ B NyTH aBTOOYyC?

495. Tpoe pa6ouHx BHINOJHSIOT HEKOTOPYIO paboTy. Ecsii 661 paGoTanu Todb-
KO NepBbiil U BTOpoH paboune WM TOJILKO [TEPBBIH H TpeTHii, To pa6oTa Oblia
6bl BbiNoJiHeHa 3a 3 HsA. EcJin 661 paboTanu ToJbKO BTOPOH H TpeTHi paboune,
TO pa6oTa Gblna Obl BbITONHEHA 3a 6 AHell. 3a CKOJIbKO AHel paGoyKe BbITIOJ-
HAT BCIO paboTy, ecyi 6yayT TPyAUTbHCS BTPOEM?

496. Tpoe pabouux BbINOMHSIOT HeKOTOPYIO paboty. Ecau 6b1 paGoTasy ToJb-
KO NepBbId M BTOpoH pabouue, To pa6oTa Oblia Obl BbINOJHEHA 3a 18 nHeH.
Ecuan 6b1 pa6oTany TOILKO NepBblii U TPeTHii paGouue, To pa6oTa 6blia Obl Bbi-
noJiHeHa 3a 12 axedt. Eciin 6b paGotasu To1bKO BTOPO# H TpeTHH pabouue, To
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pa6oTa Oblsia Gbl BbIMOJIHEHA 33 9 IHeH. 3a CKOJIbKO IHeH pabouHe BbIMOJHAT
BCIO paboTy, ecJu 6yLyT TPYAHTbCS BTPOEM?

497. 3a kuaorpamMm oaHoro npoaykta ¥ 10 kr apyroro 3amnsaueHo 200 py6.
Ec/1 npy ce30HHOM H3MeHEHHH LEeH MepBbIfl NMPOLYKT MofopoxaeT Ha 15%,
a BTOpoOH nojelleBeet Ha 25%, TO 3a TaKoe XKe KOJHUYECTBO ITHX MPOLYKTOB
6ynet 3anyaueHo 182 py6. CKoJIbKO CTOMT KHJIOTPaMM KaK10ro NpoayKTa?

498. MmeroTcs nBa pacTBOpa OJHOH M TOH ke coJi B Boje. [l nosyuenus
cmecH, conepxatled 10 r coad v 90 r Bozbl, GepyT nMepBOro pacTsopa BABOe
GoJiblle Mo Macce, 4eM Broporo. Yepes Heae/10 U3 Kax10ro KHJjorpamma nep-
BOI0 H BTOPOr0 pacTBOpa Wcnapuaoch 1o 200 r BoAbl, H A/ 0JyUeHHst TaKOH
XK€ CMeCH, KakK M paHblue, TpebyeTcsi MepBOro pacTBOPa y»xe BUeTBepo 60oJblue
no macce, yeM BToporo. CKoJIbKO FPaMMOB COJIH CO/1epKaJloCh NepBOHAYab-
Ho B 100 r kax<1oro pactsopa?

499. [IBa noe3na oTnpas/silOTCS U3 NyHKTOB A U B HaBcTpeuy apyr apyry. OHu
BCTPETATCH Ha MOJIOBHHE TMyTH, €CJIH Noe3/l u3 A BbIfIET Ha 2 yaca paHblue,
yem noe3a U3 B. Ecain xe 06a noeszia BblliayT OIHOBPEMEHHO, TO uepe3 2 yaca
paccTOsiHHE MeX/1y HUMH COCTABHT UETBEPTb PACCTOSIHHS MEXY yHKTaMH A
H B. 3a CKOJIbKO YacOB Kax</bli M0e3/1 IPOXOHT BECh NMyThb?

500. Besocuneaucr kaxayo MuHyTy npoesxaer Ha 500 M MeHblLe, 4eM MO-
TOLMKJIUCT, MO3TOMY Ha 11yTb B 120 KM OH 3aTpauvBaeT Ha 2 4 GoJiblie, yeM
MOTOLHKJIHCT. UeMy paBHa CKOPOCTB (B KM/4) KaXk10ro H3 HHX?

501. Mimeetcs 200 r 30%-ro pacTBopa yKCycHOH KHC0Th. CKOJIbKO FPaMMOB
BOJIbl HY>KHO 106aBUTb K 3TOMY pacTBopy, UTo6bl noyunTh 6%-Hblit pacTBop
YKCYCHOH KHCJIOTbI?

502. Mmeercs 300 r 20%-ro pactBopa cepHoi KHCJIOTH. CKOJIbKO MpaMMOB
BOJIbl HYXKHO 106ABHTb K 3TOMY PacTBOpY, YT0ObI MOJYUHTh 16%-Hbiii pacTBOp
CepHOM KMCJIOTHI?

503. [1Ba 3kcKaBaTopa pa3Hoii MOUIHOCTH PbIJIH siMy. BABO&M OHH BbIpbIIH SIMY
06bémom 49 m3 3a 1,5 uaca. Ecaim 6bl nepBblii paboTas OHH, TO OH BbIPbIJ Obl
eé B 3 pa3a 6bIcTpee, 4ueM BTOPOii. 3a CKOJIBKO YaCOB OHH BIPbIJIH Obl 3Ty MY,
ecJsi1 Obl KaXKblil 10 04YepeaH BbIpbl Gbl MO M0J-SMbl?

504. /IBa rpy30BHKa pa3HOH BMECTHMOCTH BO3HJIH 3epHO. BBOEM oHM 32 3 ua-
ca nepesessy 31,5 T 3epHa. Ecin 661 nepBblii BO3UJ 3€pPHO OJHH, TO OH NMepeBé3
6bl ero B 2,5 pa3a GuicTpee, ueM BTOPOH. 3a CKOJIbKO UaCOB OHH NepeBe3Jy Obl
BC& 3epHo, ecqu 6bl, paboTas 1o ouepey, nepablii nepesés 21 T, a BTOpoi —
10,517
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505. PaccTosHue, paBHoe 840 KM, OIMH U3 N0€3/I0B NPOXOAUT Ha 2 4 ObICTpee
apyroro. B To Bpemsl Kak nepBblii oe3[ NPOXOAHT 63 KM, BTOPOH MPOXOAHT
54 kM. Ha ckoJIbKO KM/4 CKOpOCTb NepBOTo 1noe3aa 60JibLLe CKOPOCTH BTOPO-
ro?

506. 13 nByx JI0ZOYHBIX CTAHLMH, PacroJIOKEHHbIX HA PeKe, OAHOBPEMEHHO
HaBCTpeyy APYT APYTY BbILLJIM JIB€ MOTOPHBIE JIOJKH C OJHHAKOBOM COOCTBEH-
HOH ckopocTbio. Hayanach rposa, H 0Ha W3 HMX BepHYJiaCb Ha CTaHLMIO,
MpoHAsA MO TedeHHIO 12 MHHYT, apyrasi MoBepHy/na oOpaTHO MPOTHB TEYEHHS
yepe3 40 MunyT. O6paTHbl NyTh 0GEUX JOAOK B CyMMe 3aHs1 52 MUHYTHI. Bo
CKOJIbKO pa3 CKOPOCTb JIOJKH 0 TeYeHHIO peKH 60JIbLLe CKOPOCTH JIOAKH 11po-
THB TeYeHHs1?

507. B na6opaTtopuu nMeeTCs 2 KT paCTBOPA KHCJIOThI OJIHOH KOHLIEHTPALHH H
6 Kr pacTBOpa 3TOH e KHCJIOTbI APYroii KOHLUEeHTpauHH. Ec/u 3TH pacTBopbl
CMellaThb, TO MOJyYHTCs pacTBOP, KOHLEHTpaLUsi KOToporo cocTasiser 36%.
Ecsn e cMeluaTb paBHble Macchl 3TUX PacTBOPOB, TO MOJYUYHTCS PacTBOp,
conepxawimnit 32% kucaoThl. KakoBa KOHLEHTPALMS KaX/(OT0 H3 ABYX HMelo-
LLIHXCA PacTBOPOB?

508. B naGopatopuu nmeeTcs 2 Kr pacTBoOpa, coaepxkaiiero 28% HeKOTOpo#
KHCJIOTbI, H 4 Kr pacTBOpa, coaepxaluero 36% 3Toit xke Kucjotbl. Haiigure
Hau6osblLee KosauyecTBo 30%-ro pacmopa KHCJIOTBI, KOTOPbIH MOXKHO 10JTy-
YHTb U3 ITHX PACTBOPOB.

509. KpacHbiii rpy30BHK BbiBe3eT Ipy3 C MepBOro ckjaja 3a 3 yaca, CHHHH
rPy30BHK BbIB€3€T rpy3 CO BTOPOTo CKJaja 3a 6 yacoB. Bo CKOJIbKO pa3 6biCT-
pee CHHHI rPY30BHK MOXKET BbIBECTH IPy3 € NepBOro CKJIaja, 4eM 3To cleslaeT
KPACHbIH, €CJIH KPaCHbIA MOXET BbIBE3TH Py3 CO BTOPOI'O CKJlaja Ha 7 4acoB
ObICTpee, 4eM CHHHI C epBOro?

510. I'lepBbifi kpaH pasrpysut 6apxKy 3a 3 yaca, BTOpO¥ KpaH pasrpy3ur cyXo-
rpy3 3a 8 4acoB. Bo cKoJIbKO pa3 MpOH3BOAHTENBHOCTb NEPBOro Kpana 60Jb~
LLIe TIPOH3BOJANTEJNLHOCTH BTOPOTO, €CJH NMepBbid KpaH Pasrpy3HT CyXorpys Ha
10 yacoB GbIcTpee, 4eM BTOPO# KpaH 6apxky?

511. MoTtopHas JlofiKa, npoexas 110 Te4eHHIO peKH 6 KM, BepHyJlacb Ha3aj, 3a-
TPaTHB Ha BeChb NMyTb 35 MUHYT. Halinure cOGCTBEHHYIO CKOPOCTD JIOJKH, €CJIH
M3BECTHO, 4TO 18 KM 10 TeUeHHIO PeKH OHa NPOTJIbIBaeT Ha 15 MHHYT 6bICTpee,
yeM NMPOTHB TEUEHHS.

512. Karep cnycTu/cs BHU3 Mo peke Ha 36 KM, a 3aTeM BepHyJicsl 06paTHoO,
3aTpaTHB Ha Becb NMyTb 3 4 30 MuH. Haliaute coOCTBEHHYIO CKOPOCTb KaTe-
pa, €CJIH U3BECTHO, 4TO 12 KM MO TeYEHHIO PeKH OH INponbiBaeT Ha 10 MUHYT
6bicTpee, 4yem NMPOTHUB TeUEHHSI.
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513. OauH TypHcT Bblwen B 6 u W3 nyHKTa A B NyHKT B, a BTOpOi — Ha-
BCTpeuy eMy M3 NMyHkta B B nyHKT A B 7 u. OHU BCTPETHIUCH B 9 U U, He
OCTaHaBJIMBAACh, POLOJKHIH NMyTb., Bo CKO/MBKO pa3 cKOpocTb NepBoro Ty-
pHcTa 60oJbllie CKOPOCTH BTOPOTO TYPHCTA, €CJIM MepBbill NPHLLIE B MyHKT B
Ha 5 YacoB paHblle, yeM BTOPOH NpuiLén B NyHKT A? CuuTaercs, 4To Kaxablii
wésn 6e3 0CTaHOBOK C NMOCTOSIHHOH CKOPOCTbIO.

514. Benocunenuc Bolexas B 5 U W3 MyHKTa A B MYHKT B, a B 9 U W3 nyHkTa B
B MyHKT A Bblexas aBTOMOGH/Ib. OHH BCTPETHIUCH B 11 4 U, HE OCTaHaB/IHBA-
SICh, MPOJOJIKHIIH 1BHXKeHHe. Bo cKoJIbKO pa3 cKopocTb aBTOMOGHJIA GoJblle
CKOPOCTH BeJIOCHIMEIHCTa, eC/IH aBTOMOOUIb NpHexas B NyHKT A Ha 11 yacoB
paHblLe, 4eM BeJiocHneaHcT B MyHKT B? Cuuraercs, 4To aBTOMOOH/b 1 BeJO-
CHIEHCT ABHTraNHuCh 6e3 OCTaHOBOK C NMOCTOSIHHOH CKOPOCTBIO.

515. TpH rpynnbl nporpaMMHCTOB, paboTasi BMECTE, MOIYT BhIlIOJIHUTD MPO-
eKT 3a 4 MecsLla. 3a CKOJIbKO MeCsILIEB MOKET BbIMOJIHUTL 3TOT POEKT KaKaast
rpynna B OTAEJNbHOCTH, €CJIH H3BECTHO, YTO NPOU3BOAMTENLHOCTb TPYAa BTO-
po# rpynre! B TpH pa3a 60Jbliie TPOU3BOAUTENBHOCTH TPETbEH H, KPOME TOro,
M3BECTHO, YTO MEPBOK TpyIre VIS BINOJHEHHsS BCEro npoekTa Tpebyercs Ha
nosroja 6oJblie BpeMeHH, 4eM pabGOoTalOLIMM COBMECTHO BTOPOH H TpeTbel
rpynnam?

516. Tpu rpynnbl nporpaMMHCTOB, paboTasi BMECTe, MOTYT BBIMOJIHHTL MPO-
eKT 3a 2 Mecsila. 32 CKOJIbKO MeCsiLieB MOXeT BbIMOMIHHTb 3TOT MPOEKT Kax-
Jlasi Tpynna B OTAE/NbHOCTH, €CJH M3BECTHO, UTO MPOH3BOAHTENBHOCTb TPYAad
nepBOH IPyNMbl B TPH pa3a 60Jibllie MPOH3BOAHTENBHOCTH TPeThel H, KpoMe
TOTr0, H3BECTHO, UTO MEPBOH IpyIe A5 BbIIOJHEHHS BCero npoekra TpedyeT-
5l CTOJIbKO XK€ BPEMEHH, CKOJIbKO PabOoTaIOLLHMM COBMECTHO BTOPOH H TPeTbeH
rpynnam?

517. Tloean npoxoaut Mumo cronba 3a 5 c. 3a Kakoe BpeMs (B CEKyHIax)
MpOHLYT MHMO APYT Apyra Noe3x H 3J1eKTPHUKa, eCJIH CKOPOCTb Mnoe3ja B 2 pa-
3a 60/bLI€ CKOPOCTH 3JIEKTPHUKH, a AJIHHA 1noe3ia B 3 pa3a 6osiblie JHHbI
3JIEKTPHUKH?

518. dnekTpruKa NpoxoauT MUMO cToJ16a 3a 8 ¢. 3a KaKoe BpeMsl (B CeKyH/1ax )
MPOKIYT MHMO APYT Apyra MNacCa)KUPCKHi Moe3/ H JeKTPHUKA, eCJIH CKOPOCThb
MacCa)KHPCKOro Moe31a paBHa CKOPOCTH 3J1IEKTPHUKH, a AJIHHA AaCCaXKHUPCKO-
ro Noe3/1a B MoJITopa pa3a GoJiblue ANHHbI 3JIEKTPHYKH?

519. Ha ¢aGpuke usroraBausalot 1Ba copra creksaa. Crekno I copra npomnyc-
KaeT 45% cBeTa, a Il copra — 80%. B kakom OTHOLUEHHH HYXXHO CIJIaBHTb
NepBbIH H BTOPOH COpTa CTekJ/a, uToObl NOMYYHJIOCh CTEKJIO, PoMNycKatoLlee
60% cBeta?
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520. Konnurepckas mpou3BoaMT ABa BHAA LIOKOJIAAA C COAEPXKAaHHEM KaKao-
60608 25% (MoJ10uHBbIi ) 1 70% (ropbkuil). B KakoM OTHOLLIEHHH Haf0 cMeLlaTh
MOJIOUHBIH H TOPbKHH LI0KOJa/, 4TOObl MOJYYHJICS LIOKOJAJ, COfepKaluui
45% kakao-6060B?

521. 3a ueTbipe IHS COBMECTHOH paGOThl ABYX TPAKTOPOB Pa3JIAYHOH MOLL-
HOCTH 6bl710 BcriaxaHo (0,9 nmoJisA. 3a CKOJIbKO AHed Mor Obl BCriaxaTb BCE MoJie
KaX</Iblil TPAKTOP B OTAEJILHOCTH, €CJIH NMEPBbIA TPAKTOP MOXKET 3TO CAe/1aTh Ha
IBa [Hsl GbICTpee, YeM BTOPOIi?

522. Jlns nepeBo3KH rpy3a GblIO BbIE/IEHO ABa IPY30BHKA Pa3JIHYHON rpy30-
noabeéMHocTH. BTopo#i rpy3oBuK, pa6oTasi OTAE/IbHO, MOXKET NepeBe3TH BeCh
rPy3 Ha TPH AHS GbLICTpee, UeM MepBbiii. 3a CKOJBKO AHEH MOXKET NepeBe3TH
BeCb Ipy3 Kax<Iblii rPy30BHK, paboTasi OTJeJIbHO, €CJIH 3a NATh JHelH COBMeCT-
HO¥H paGoThl rpy30BHKH NiepeBe3nu 0,75 Bcero rpysa?

2.7. 3apanus c napameTpom
523. Onpepennte KONMMYECTBO KOPHEH ypaBHEHHSI |:v2 —4x — 3| = a NpH BCeX
TOJIOXKHTEJIbHBIX 3HaUEHHSAX [lapaMeTpa a.
524. OnpesennTe KOJIHYECTBO KOpHel ypaBHeHHs |222 + 4z — 7| = a npH Beex
TOJIOXKHTEJIbHBIX 3HaUeHHSAX TapaMeTpa a.
525. Hafinute Bce nosioxuTeNbHbIE 3HaY€HHS K, TIPH KOTOPBIX NpsiMasi
Yy = kz + 1 nepecekaeT B AByX pa3JIMYHbIX TOUKaX JIOMaHYIO, 3aJaHHYIO YCJ0-
-3z — 4, ecanz < -2,
BUAMH { 2, eciaH —2 < z £ 2,
3z —4, ecauz > 2.
526. Hajinure Bce oTpHUaTe/IbHbIE 3HAUEHHUS k, IPH KOTOPBIX NpsiMast y = kx
NepeceKkaer B BYX Pa3/MYHbIX TOYKaX JJOMaHYI0, 3a1aHHYIO YCJIOBHAMH
r+ 1, ecanz < -2,
y=4¢ -l,ecmu —2 <z <2,
—x+1, ecnnzx > 2.
527. I'lpu kakux 3HaueHusx p npsimasi y = 0,3z + p o6pasyeT ¢ OCAMH KOOp-
JAMHAT TPEYroJIbHHK, MJ0LAab KOToporo paBHa 60 KB. en.?

528. I'lpu Kakux 3HaueHHUsIX p npsiMasi y = —2x + p 06pa3yeT C OCAMH KOOp-
JMHAT TPEYTOJIbHHK, TJIOLLAAb KOTOpOro pasHa 49 KB. efl.?
529. I'lpn kakux 3HaueHusix n npsimasi y = —1,5z + n o6pasyeT ¢ 0CAMH KO-

OpIAHMHAT TPeYroJbHUK, MJIOIIaAb KOTOPOro paBHa 75?
530. I'1pu Kakux 3HayeHHUsIX m npsiMasi y = 7z — 2m o6pa3syeT C OCSMH KOOpP-
JMHAT TPEYTOJIbHHK, [J101La/lb KOTOPOro paBHa 14?
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53 1. TIpu KakHX 3HaueHHsIX k YMC/IO 2 HAXOMUTCSI MEXKIY KOPHSIMH YpaBHEHHs!
222 — 23+ (k = 3)(k + 5) = 0?

532. TIpu KakHX 3HaueHHsX k UHC/I0 3 HAXOLUTCSI MEXKILY KOPHSIMH YPaBHEHHsI
?+z+(k—-1)(k+7) =07

533. Halinute MHoXeCTBO 3HaueHHIT napameTpa [, NpH KOTOPbIX YHCJI0 2 Ha-
XOIHMTCS MEX/Y KOPHsIMH YpaBHenHst 922 — 6z — (I — 2)(1 + 2) = 3.

534. Haiiaute Bce k, npu KoTopbix npsiMasi y = kx + 1 umesia 6bl pOBHO AB€E
o6LuKe TOUKH ¢ napa6odioi y = kx? — (k — 3)z + k v ipH 3TOM He nepecekana

6bl mapabony y = (2k — 1)z? — 2kz + k + %

535. [lokaxHTe, uto ypasHeHHe 3-(4x% — 122+ 11)(2? + 222+ 125) = 24 —a?
He HMeeT KOPHeH HU MpPH KaKHX 3HAUEHHAX MapaMeTpa a.

536. lokaxute, uto ypaBHenue (4922 — 112z + 65)(z? +26x +171) = 2 —a?
He HMeeT KOPHeH HH MPH KaKWX 3HAUEHUAX NapaMeTpa a.

537. Haitnure 3Hauenusi napamerpoB k u a # 0, npu KOTOpPbIX NpsiMast

y = k(z—a) KacaeTcst napabosibl y = ax? v OpMHATA TOUKH KACaHHs PaBHa 4.
538. Haiinute 3HaueHusi napaMeTpoB k H b, PH KOTOpPLIX NpsaMast y = kx + b
KacaeTcsi napa6osibl y = 2 + bx u abCLUCCa TOUKH KacaHHs paBHa 2.

539. Haiinure Bce 3HaueHHs napameTpa a, npH KOTOPbIX ypaBHEHHE

22 — (a +4)z + 2a + 5 = 0 uMeeT [Ba Pas/MUHbIX KODHS, 8 CyMMa BEJIHUHH,
06paTHBIX K €r0 KOPHSIM, HE MeHbLIe —2.

540. Haiinute Bce 3HaueHUsi napaMeTpa a, NPU KOTOPbIX YPaBHEHHE

ar? —(2a+3)x +a+2 = 0 uMeeT 1Ba pa3HUHbIX KOPHSI, 3 CyMMa KBapaToB
ero KopHeu 6oJiblue 3.

541. CpenHee apudmeTHyeckoe AeBSATH uicen paBHO 17, a cpentHee apupme-
THYECKOe [IPYTHX OJMHHAALATH Ydces paBHO 7. Haliaure cpeaHee apupmeTH-
YeCKOe BCeX ABAJLIATH YHCeJ.

542. Haiinute cyMMy Bcex TpEX3HAaUHbIX YUHCEJ, KpaTHbIX 15.

543. Haiinute cymMy Bcex TpEX3HAUHbBIX YUMCes, KpaTHbIX 14.

544. CpenHee reometpuuecKoe ABYX UMces paBHO 243, a cpeaHee reOMeTpH-
yeckoe TpEX APYrHX uuces paBHo 32. Haiaute cpenHee reomeTpHueckoe Beex
NATH YHUCcea (Cpe,ZLH[/IM reoOMe€TpHUYeCKHM N I10JI02KHTEJIbHbBIX YHCeJI Ha3biBaeTC sl
apu(pMeTHUECKHI KOpPeHb 1-OM CTEMEHH U3 MPOH3BENEHHUS 3THX UUCE ).

545. Halinure Bce 3HaueHHs a, MPH KOTOPbIX MHOXKECTBO 3HaueHHH GyHKLMH
y = 22 — (2a — 1)z + 3a coBnanaet ¢ NPOMeKyTKOM [1,5; +-00).

546. HaiinuTe Bce 3HaueHHs1 m, IPH KOTOPHIX OKPYKHOCTb 22 + y? = 10 He
uMeeT OOLLMX TOYeK ¢ npamoit mx + y = 10.
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547. Halinute Bce Liesbie 3HaUY€HHS @, PH KOTOPbIX BEPLLIHHA Mapadoibl
y = 222 + ax + 1 NeXKHT BbiLIe npsAMOH y = .
548. Haiinute BCe Liesble 3HaU€HHs a, NPH KOTOPBIX BEPLUHHA Tapalbodbl
y = 22 + ax — 2 NeXUT HUKe NPAMOi y = 2.
549. HajizuTe Bce 3HaueHHst m, IPH KOTOpbIX lapa6oJa y = 2 — z + 1 nmeer
¢ npsiMo#t x + my — 1 = 0 eAMHCTBEHHYIO OOLLYIO TOUKY.
550. Hajinute Bee 3Hauenus m, NIpH KOTOpbIX napa6ona y = z2 + x + 1 uMeer
¢ npsmMoit my — ¢ — 1 = 0 eIHHCTBEHHY!O OOLLYIO TOUKY.
551. [pr Kakkx a HauMeHblee 3HAUeHHe PYHKUMH ¥y = 22 — 2ax + 43 Ha
[—2; +00) paBHO 7?
552. Tpu KakKX a HaHGObLIee 3HaUeRHe DYHKUHH ¥ = —x2 + 2ax — 71 Ha
[~3; +00) paBHO 10?
553. [1pH KakuxX a YHCJI0 3 3aK/IIOUEHO MEXKAY KOPHSIMH yPaBHEHHs
2_-2zx+a2-1=0?
554. [1pu Kakux a KOPHH ypaBHerHs T2 — 6ax + 9a? — 2a + 2 = 0 Goablue 3?
555. [1pH KaKKX 3HAUEHHSIX T BEPIIHHA Napaboibl y = mx? — Tz +4m NeKUT
BO BTOPOH KOOPJHHATHOIi UeTBepTH?
556. [1pH KaKHX LeNbIX 3HAUEHHSIX IapaMeTpa ¢ ypaBHEeHHe
V& — 2+ /T — z = c umeer xoTs1 Gbl OJIHH KOPEHD?
557. I'1pH KaKHX LeJIbIX 3HAUEHHAX NapaMeTpa ¢ ypaBHeHHe
2vx + 3+ /11 — 4z = ¢ umeer xoTs1 Gbl OIH KOPEHB?
558. HaiiavTe Bce 3HaueHHs a, NPH KOTOPLIX TOUKA NepeceyeHHs PSIMbIX
3z +ay+1=0u2x — 3y — 4 = 0 HaxoaUTCs B TpeTbeH KOOPAUHATHOH
YeTBEpPTH.
559. HaiinvTe Bce 3HaueHHs a, IPH KOTOPBIX TOYKA MepeceyeH st MpsMbiX
z+5 —3 = 0Har — 2y — 1 = 0 HaXxoAUTCSH B YETBEPTOH KOOPAMHATHOH
YeTBepTH.
560. Haitnute uncno b, npy KOTOPOM OJIMH M3 KOPHEH YpaBHEeHHS
8 — 522 + 3z + b = 0 pasen 2 + /5.
561. OnpenennTe ypaBHeHHUs KacaTesIbHbIX K OKPYKHOCTH T2 + y? = 5, npo-
XOASILLMX yepe3 Touky M (3;1).
562. Haiinute Bce 3HaueHUsi napaMeTpa a, MPH KOTOPLIX rpaduk (yHKUMH
y = ax? + 2x — a + 2 nepecekaer ocb O B 0JIHOMN TOUKe.
563. HaiinuTe Bce 3HaueHHsi napameTpa a, NPH KOTOPBIX TOUKA MepeceyeHus
npsMbIX ¥ = 2z + 3 H y = 2a — 3z JIeXKHT Bblille NPSIMOH ¥ = .
564. Haitnute BCe 3HaueHHs napaMeTpa a, PH KOTOPbIX TOUKH A(l 2),
B(3,a + 1), C(a,4) nexat Ha ofHO# NpsiMOH.
565. Haiinure Bce 3HaueHHsi napaMeTpa a, IPH KOTOPbIX TOYKA NEpeceyeHH sl
MpAMBIX ¥ = 5% — 3 H Y = a + 1 — 2 JIeXKHUT HHXKe NPAMOH y = —z.
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566. OnpenesnTe KOMUECTBO KOpHe# ypaBueus |z? — 6z + 4] = a npH Bcex
HEOTPHLIATe/IbHBIX 3HAUEHHSAX NapamMeTpa a.

567. OnpenesiuTe KOJMUECTBO KOpHEi ypaBHeHHus |z — 4z| = a npu Beex
HEOTpHLATEe/NbHbIX 3HAUEHHAX NapaMeTpa a.

568. T1pu Kakux Le/ibIX 3HAUEHHSIX N pELLIEHHE CHCTEMbI

nr—y =5, OBJIETBOPSIET YCJOBHSIM T > 0, y < 0?
2%+ 3y = 7 VA pseTy x>0,y <0

569. [1py KakHX LeJbIX 3HAUEHHSIX 7 pELIEHHE CHCTEMBbI

{2nx+y=4,

3z — 2ny = 5 yAOBJIETBOPSIET yCJOBHSIM & > 0, y > 0?

570. HaiinuTe Bce 3HaueHHst @, TPH KOTOPbIX rpaduk DyHKUHH Y = ax’—6z+-a
pacrnoJioXKeH HHxKe ocH aficlucc.,

571. Hafinute Bce 3Hau€HHs a, NPH KOTOPbIX rpaduK HYHKLHH
y = ax? — 2az + 3 pacrnosioxkeH Bblllle OCH aBCLHCC.

572. Halinute Bce 3HaueHHs a, MpH KOTOPbIX rpaciK HyHKLHH
y = ax? — 4z + a pacrno/iokKeH Bblllie OCH aBCLIHCC.

573. Halinute Bce 3HaueHus a, Npu KOTOPbIX rpacduk QyHKLIHH

y = az? — 8z + a pacrnonoXKeH HUKe OCH aOCLHCC.

574. [laubl aBe napabosbl ¥y, = z2 + b + ¢, yo = —z% + kx + [ v onua
U3 Touek ux nepeceuenust A(1;2). [poekuus BepuInHbl BTOpoH napa6oJibl Ha
ocb Ox Ha 1 en. npaBee, YeM NPOEKLIMS BEPIUHHLI NepBoH napaboJibl Ha 3Ty
e ocb, M nepBasi napaboJia nepecekaer ocb Oz B Touke = 2. Hafiaute
Kos(pduumentsl k, I.

575. [lanbl ae napa6oJibl y; = o2 +bx+c,yo = —z2+dz+ f v onHa U3 Touek
nx nepecevenus A(2;3). [Tpoekuns BeplunHbl BTOpoi napaboJsl Ha ocb Ox
Ha 2 e[l. paBee, YeM NPOEKLMA BEPLUHHbI MEPBOH napaboJibl Ha 3Ty XKe 0Cb, H
BTOpasi napabosa nepecekaet ocb Ox B Touke x = 3. Haiiaute ko3t druMeHTb!
b, c

576. [lapaGosa y = x2 + bxr + ¢, CHMMETPHUHAs OTHOCHTEJILHO NPSIMOIl
T = —2, Kacaetcs npamoil y = 2z + 3. Hallnure Ko3pdHuneHTHl b, c.

577.Mapa6ona y = x2 + bz + ¢, CHMMETPHYHASI OTHOCHTEJILHO NPsIMOil T = 3,
Kacaercs npsiMmoil y = 2x — 5. Halinure kosdduuments b, c.

578. Haiinnte Bce 3HaueHus napameTpa b, npH KOTOPbIX ypaBHEHHE

z% — 2bx + b + 6 = 0 UMeeT TONIbKO OTPHLIATEbHbIE KOPHH.

579. Hafiaute Bce 3HaueHHst napametpa b, NpH KOTOPbIX YpaBHeHHe
z2 — 2bx + b + 6 = 0 UMeeT TOJILKO OJIOKHTEJbHbIE KOPHH.
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580. IToctpoiire rpacduk pyHkuuu y = f(x), rae
é, eCH T < —2,
x

f(z) = T _
2
z? — 6z + 8,ecu z > 2.

I'pu Kakux 3HaYeHHsIX m NpsiMas y = m HMeeT ¢ rparKOM ITOH PYHKLHH

IBe o611He TOYKH?

581. IocTtpoiire rpacrik pyHkumu y = f(z), rae

222 + 8z + 8, eciz < —1,

|z| + 1, ect —1 <z <3,

lg, ecidx > 3.
xr

l,ecin —2< <2,

f(z) =

[Tpu KakUX 3HaUEHHSIX M NpsiMast y = M HMeeT C rpaHKoM 3TOH DYHKLHH
TpH OOLLHE TOYKH?
582. TTocrpoiite rpactuik Pynkwan y = f(z), rae

6
ol ez < -3,

f(z) =

z+1,ecmtn —3 <z <3,
4x2 - 32z 4 64, ecan z > 3.
[1pu kakux 3HaUYEHHSIX m NpsiMas y = m UMeeET ¢ rpaHKOM 3TOH HYHKUUH
OJIHy O6LLYI0 TOYKY?
583. [NocTtpoiite rpaduk pyHkuun y = f(z), roe

~l, ecMr < —1,

fz) =

—zr,ecd —1 <z,
~z%2 441 — 4, eciz > 1.
[1pu KaKnx 3HaueHHsix m npsiMasi y = m umeeT ¢ rpadUKOM 3TOH PYHKUHH
TPH 0o6LLHE TOUKH?
584. INpu kakoM HauboJIblLIEM LIESIOM 3HAUYeHUU k npsiMast y = kz + 4 He ne-
pecekaet napaboay y = 3 — 2z — z2?
585. [Ipn kakoM 3HaueHHH k npsMas y = kx — 3 uMeeT ¢ napa6oJioi
y = 22 — 2z + 1 oHy OGILYIO TOUKY?
586. [1px Kaknx HeOTpHLATENbHBIX 3HAUEHHSIX k npsiMast y = kx — 2 He nepe-
cekaet napaboay y = z2 —z — 1?
587. I'lpH Kakux oTpULIATENbHBIX 3HAYEHHUSIX k npsiMas y = kx — 421- UMeeT ¢

napa6osiol y = z2 + 3z — 4 He GoJiee 0OHOH TOUKH NEPECEUEHHST?



270 Ihasa Il. C60prHk 3a1a4

588. Ipu KakHX OTpHLATE/bHEIX 3HAYEHHSX k NpsiMasi y = kx + 5 uMeeT ¢

napa6oioil y = x2 — 4z + 14 eqHHCTBEHHYIO OBLLYI0 TOUKY (KacaeTcs)?

589. I'pu Kakux oTpHLATeNbHBIX 3HaueHHsX k npsiMasi y = kx — 1 uMeet ¢

napa6osoit y = x? 4+ 2x 4+ 3 eAMHCTBEHHYIO 06LLLYIO TOUKY (KacaeTcs)?

590. ITpu KaKHX MOJOXKHTEIbHbIX 3HaUeHHAX k npsaMas y = kx — 13 nepece-

kaeT napatoJy y = x? + 3z — 4 B 1ByX TouKax?

591. ITpu KakuX NONOKHTENbHBIX 3HaUEHHsIX k NpsiMast y = kz — 5 nepecekaer

napa6osy y = x? — 2z — 1 B IByX TOUKax?

592. [1pH KaKkHX MOJOKHUTENbHBIX 3HAaUeHHsIX k npsiMast y = kx — 8 u napa6o.ia

y = x2 + 52 + 1 He UMeloT O6LLHX TOYeK?

593. [Tpu KaKHX NOJIOXKHTENbHbIX 3HaUeHHsX k npsiMas y = kx — 11 1 napa-

Gonay = 2 + 6x + 25 He HMEIOT OBLLMX TOUeK?

594. Haiinute Bce 3HaueHusl mapameTpa a, pH KOTOPbIX CHCTEMAa HEPABEHCTB
8 —6x > 4x — 12,

{ 3z 4+ 16 < 57 + 4a

595. Hatinure Bce 3HaueHusi napameTpa a, MPH KOTOPbIX CHCTEMA HEPABEHCTB
12+ 7z < 92 — 6,

{ z—-9<ba-2z

596. [Npu Kakkx oTpHUATEIbHBIX 3HAYeHUsAX ¢ Mapaboia y = z2 + 3z — 2¢

umeeT ¢ ocblo Ox He MeHee O/IHOH 061LIel TOUKH?

597. Ipu Kakux 3HaueHHsX p napabosa y = pr? — 4x + 3 He HMeeT ¢ OCblo

Oz v 01HOM 061LIeH TOYKH?

598. IlpH Kakux 3HaueHHsiX p rpaduki GYHKUMI y = pr? — 24z + 1 ¢

y = 122? — 2pz — 1 nepecekarnTcs B ABYX TOUKAX?

599. [pu kaknx oTpuLaTeNbHBIX 3HaUeHUsIX k npsmas y = kz+10 1 napaboJia

y = —x? — 3x + 6 He UMEIOT OBIIHMX TOYeK?

600. Onpenenurte HauGoblLeE Li€N10€ 3HAYEHHE a, [IPH KOTOPOM KOPHH YpaB-

HeHHsi ax? — 4x + 2 = 0 UMeIOT pa3Hble 3HaKH.

601. [Tpy Kakux 3HaueHusx b 1 ¢ BepliMHa napabobl y = x2 + bz + ¢ Haxo-

AUTCS B Touke (—4;7)?

602. [1pu KakKx oTpHLATeIbHBIX 3HAYEHHAX k NpsiMasi y = kx + 2 nepecekaeT

OKpYXHOCTb T2 + (y — 4)% = 2 B 1BYX TOuKax?

603. [Tpu KakuX HEMOJIOXKHUTENbHBIX 3HauUeHHsIX k npsMasi y = x + k + 1 ne-

peceKkaeT oKpyxHocTh (z + 1)% + (y — 1)? = 2 B aByX TouKax?

604. Ipu Kakux 3HaueHusix a napabonay = 3z —2azx+4unpamasy = a—2

He UMeloT OOLLUHX TouekK?

605. [pu kakux 3Hauenusix k napabona y = 2z2 + 2kr + 6 u npsaMas

y = —k — 6 He HMelOT O6IHX TOYeK?

HMEET POBHO OJIHO LIEJIOE pELLUEHHUE.

HMEET POBHO /1Ba LEJbIX pEUICHHS.
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606. I1pu kakux 3HaYeHHsX k npaMas y = kx — 2 He HMeeT 061X TOUeK HH ¢
napa6oJioii y = x2? + 3z — 1, uu ¢ mapaboioil y = x2 — x + 2?
607. Ipu kakux 3HaueHUsX k npsiMas y = kx + 5 He HMeeT OOILMX TOUEK HH C
napa6oJoit y = —2x% — 2z +3, Hu ¢ napaboJioit y = z2 + 5z + 21?
608. Haiinvte Bce 3HaueHHs a, NPH KOTOPbIX NpfAiMas §y = ax fepecekaeT B
TPéx pa3/IMyHbIX TOYKAX rpadHK PYHKLHH

2z + 4, npuz < —4,
y=4{ —4,npu —4 <z <4,

2x — 12, npux > 4.
609. [pu kKakHx 3HaYeHHAX NapaMeTpa a BCe pellieHHs HepaBeHCTBa
222 4+ 2(a + 2)x + a + 6 < 0 ABAAIOTCSA MOJIOXKUTEJILHBIMH YHCIAMH ?

610. Ipu kakux 3HaUeHHAX MapaMeTpa a BCe pellieHHsl HepaBeHCTBa
222 + 2(a — 2)x + 6 — a < 0 ABAAIOTCS OTPHLUATENLHBIMH YUHCJIaMH?

611. Haiinute Bce 3HaYeHHs a, NPH KOTOPbIX HEPABEHCTBO
2?2 — (6a + 2)x + 9a + 3 < 0 He UMeeT pelLLeHHH.

612. Haiinure Bce 3Hau€HHS a, NPH KOTOPbIX HEPABEHCTBO

—x2 + (3 — 4a)x + 3a — 1,75 > 0 He UMEeT peLLEeHH.

613. Haiinute Bce 3HaueHHs napaMeTpa @, pH KOTOPbIX HEPABEHCTBO
az? + (a — 3)x + a > 0 BbINOJIHsAETCS NPH JIOObIX .

614. Hafinute BCe oTpHUATesbHble 3HAYEHHs MapaMeTpa a, MPH KOTOPbIX
HepaBeHCTBO az? + (a — 6) + a > 0 He HMeeT peLueHHi.

615. Halizure Bce 3HaueHHs napameTpa k, NpH KOTOpbIX npsAMas y = kx + 4
MMeeT He MeHee TPEX pas/IHYHbLIX O6ILHX ToueK ¢ rpaMKoM QyHKLHH
y = |4z - 5] —1|.
616. Haiinure Bce 3HaueHHs mapameTpa k, Npu KOTOpbIX NpsMas y = kx + 2
HMeeT He MeHee TPEX Pa3JIMUHBIX OOLLMX TOYEK C rPaPUKOM (PyHKLHH
y=||3z—2|—4|
617. Haiinure Bce 3HaueHus k, nmpu KOTOpbIX NpsAiMas y = kx nepecekaer rpa-
¢GuK pyHKLMH ¥y = y(x) pOBHO B ABYX TOUKaX, rie

2r+3, euHIT < —2,
y=<{ 22 -5, e —2<x<2,

-0,5x, ecauzx = 2.
618. Haiiaute Bce 3HaueHus k, Npu KOTOPBIX NpsiMasi y = k& nepecekaer poB-
HO B IBYX Pa3J/IMYHBIX TOYKAX rpaduK yHKLHH, 3aJaHHOH yCJIOBHAMH

3z + 5, e T < —2,
y=4 —cr+2, euH —2<z<2

T —2, eI T > 2.
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619. Haiinnre Bce 3Hauenus k, npu KOTOPbIX NpsiMast y = kx nepecekaeT poB-
HO B JIBYX TOUKax rpauk pyHKUHH, 3a1aHHOM YCIOBHSAMH

3z + 3, ecau z <0,
y=4 -2, ecsH 0<z <1,

—2r+1, ecau x2>1.
620. B okpy»XHOCTH C LleHTPOM B Touke (6;4) 1 paauycoM 4 MpoBeieHbl 1Ba
AHaMeTpa, napaJjuiesbHble 0CAM KoopauHat. Haliaure Bce 3HaueHusd k, npu Ko-
TOPbLIX MpsiMas y = kT MMeeT POBHO OJIHY 06LLYIO TOUKY C AHAMETPAMH.
621. Ha koopauHaTtHO# naocKocTy npsivble z = 2, £ = 12,y =4 ny = 8
OrpaHH4HBalOT MpsAMoyroJibHUK. Hainute Bce 3HaueHHs k, NpH KOTOPBIX Mpsi-
Mas y = Kx UMeeT pOBHO jBe 06LIHe TOUKH C MHOXXECTBOM TOYEK, MPHHaLIe-
KAUMX AHArOHANSIM ITOrO NPSIMOYrosibHHKA.

2.8. Teometpus

2.8.1. BnucanHas v onucanHas OKPYXXHOCTb, TPEYFOJAbHHK
622. AB 1 CD — auaMeTpbl OKpYXHOCTH. JIOKaXKHTe paBeHCTBO TPEyroJib-
HukoB ABD u ACD (cm. puc. 238).

D

C
Puc. 238

3V15

623. [1nnHbl 1BYX CTOPOH TpeyroJibHHKa paBHbl 2 1 3, ero naoulaap S = =i

Meauana, npoBeileHHast K €ro TpeTbel CTOPOHe, MeHblle e€ NoJoBKHbL. Hail-
ante R\/15, rie R — paauyc ONHCaHHOI OKOJIO 3TOTO TPeYrobHHKA OKPYK-
HOCTH.

624. Kartetbl npsiMoyrosibHOro TpeyrosibHHKa pasHbl 36 1 48. Hailnure pac-
CTOAHHE OT LIEHTPA BIUCAHHOH B TPEYroJibHUK OKPY>XHOCTH 0 BbICOTbI, MPO-
BEJIEHHOMH K FHMOTeHy3e.



2.8. Ieometphs 273

2.8.2. TpeyroabHHK

625. Tpeyroabiuk ABC — npsiMoyrosibHbii, CH — ero BhicoTa (CM.
puc. 239). Hokaxure, uto TpeyroapHuki ABC u BC H nojoG6Hbl.
A
H
C B
Puc. 239

626. Ha cropone AC npsimoyrosibHoro tpeyrojibHika ABC ¢ npsiMbiM yr-
Jiom C Kak Ha JHaMeTpe MOCTPOEHa OKPYXKHOCTb, NiepeceKaioLuasi CTopony AB
B Touke K. Hafinure pasuyc oKpy»KHOCTH, OTHCAHHOH OKOJIO TPEYroJbHHKa
BCK,ecan AC =13, AK = 5.

627. Touku M, N, P — cepenunsi cropod AB, BC, AC tpeyronbiuka ABC
COOTBETCTBEHHO (cM. pHc. 240). [lokaxuTe, uto TpeyroibHHK M N P nopo6eH

TpeyroyibHuKy ABC. B

P C
Puc. 240

628. Jlge cTOpOHbI TPEYro/ibHHKa paBHbi 1 ¢M H /15 ¢M, a MeHaHa K TpeTbeil
cTopoHe paBHa 2 cM. Haiinure (5 — v/15)p, rae p — nepHMeTp TPeyroNbHUKA.
629. B paBHo6enpenHoM Tpeyrosibiike ABC (AB = BC)Touku M u N —
cepenHHbl 60KOBbIX CTOpOH. Haiiute pagHyc oKpyKHOCTH, BIHCAHHOM B Tpe-
yroiibHHK M BN, ecJiH nepuMmeTp TpeyroJibiuka ABC paBeH 32, a LJIMHa OT-
pe3ka M N paBHa 6.
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630. Otpeskn AB u C'D nexat Ha napaJjJiebHbix npsiMbix, AD u BC nepe-
cekatorea B Touke O, npu 3toM BO = OC. JlokaxuTe paBeHCTBO TPeyroJb-
Hukos AOBu COD.

631. B tpeyronbiuke ABC nposeneHa meanana AD. Haiiaute BL, ecan
AL — BricoTa TpeyroibHiKka H AB = 1 cM, AC = V15¢cM, AD = 2 em.

632. B paBHoGeapenHoM TpeyrosbHiike ABC (AB = BC) aiuHa cpenxed

Juuun M N pasna 6 (M € AB, N € BC), asin ZBAC = % Haiiaure pa-

JIMYC OKPY>KHOCTH, BIMHCAHHOMH B TpeyroJibHUK A/ BN

633. [lokaxkute, uTo MeiMaHbl, NpoBeAEHHBLIE K GOKOBbLIM CTOPOHAM paBHOGE-
PEHHOTO TPeYroJbHHKa, PaBHHbI.

634. B npsmoyroabHom Tpeyronbiuke ABC (ZC = 90°) npoBeneHa Meaua-
Ha C'D, pnnHa koropoit 2,5 cm. Haiinute nepumetp TpeyroJbHHKa, ecyu Of1H
M3 KaTeToB Ha 1 CM MeHblile THOTEHY3bI,

635. [lnvHa onHOro M3 KaTeToB MPSIMOYroJIbHOrO TpeyroJibHHKa paHa 12.
PaccTosHHe OT LleHTpa OMMCAHHOH OKOJIO 3TOrO TPeyroJlbHHKAa OKPYXKHOCTH
JI0 3TOrO KareTa paBHO 2,5. HaliauTe paauyc BMHCAHHONH B 3TOT TPEYroJbHHK
OKPY>KHOCTH.

636. B tpeyronbiuke M NP nposeneHa meauava Al D. Haiinute eé anuny,

ecii MN =1, MP = /15 u cos ZMNP = %.

637. TanreHc octporo yria BAC npsiMoyrosibHoro tTpeyroibHika ABC

(£C = 90°) paBeH —1532— a paccTosiHue OT IIeHTPa OMMMCAHHON OKOJIO 3TOr0 Tpe-
YroJibHHKa oKpyxHocTH 110 kateta AC pasno 2,5. Haliaure nepumerp 3toro
TpeyroJibH1Ka.

638. 1Bl ABYX CTOpPOH TpeyrosbHHKa paBHbl 27 W 29. JlnuHa MeauaHbl,
MpoBeEHHON K TpeTheH CTOpoHe, paBHa 26. HaiimTe BbICOTY TpeyroJibHHKa,
IPOBEJECHHYIO K CTOPOHE JVIHHOH 27.

639. J1HHbI IBYX CTOPOH OCTPOYFOJILHOTO TPeyroJibHHKa paBHbi v/10 U v/13.
Haiinurte anuHy TpeTbeil CTOpPOHBI, €CJIM OHA PaBHA AJHHE MPOBEAECHHON K Hel
BBICOTHI.

640. B tpeyronbiuke ABC AB = 5, AC = 2, BC = 4. Touka K nexur
Ha ctopoHe BC' v BK = 1, Touka M nexut Ha ctopote AB u BM = 1,25
(cM. puc. 241). Jokaxkute, uto MK || AC.

641. B paBHOGeipeHHOM TpeyroJibHUKe nposejieHa MeaHaHa K 60KOBOH CTO-
poHe, pasHoil 4. Haliaute KBajpaT AJHHBI OCHOBAHHS TPEYrOJIbHHKA, €CJIH
JJIMHA MeIHaHbl paBHa 3.



2.8. leomerpusi 275

K
Puc. 241
642. Tpeyrosibuuk M N K 06pa3oBaH CpeHHMH JTHHUAMH Tpeyroibiika ABC

(cM. puc. 242). J[JlokaxuTe, 4TO BCe €ro YIVibl paBHbI COOTBETCTBYIOLLUM YIilaM
TpeyrosbHika ABC.

B

Puc. 242

643. OcHoBaHKie paBHOGEAPEHHOTrO TPeyroJbHHKa paBHo 30, a BLICOTa, Mpo-
BeéHHas K 60KOBOH CTOpOHe, paBHa 24. Haiinute ayiMHy 60KOBOM CTOPOHbI.
644. buccekTprca nNpsaMoro yria TpeyrojbHHKa AeJUT €ro Ha ABa paBHOOea-
PeHHbIX TpeyroJibHHKa. JloKkax<uTe, 4TO H HCXOAHBIH TPEYroJbHHK paBHOGE/-
PEHHBIH.

645. MenunaHa, npoBeJieHHas! K OHOH H3 GOKOBLIX CTOPOH PaBHOGEAPEHHOro
TpeyrojibHHKa, JeJHT ero NnepuMeTp Ha 4acTH AyHHOM 15 H 6. Hafiaute pyiuny
60KOBOH CTOPOHBI.

2.8.3. Mpamoyroasuuk. Mapaanenorpamm. KBagpar. Pom6
646. B pom6 BnHcaHa OKPYXHOCTb pamHyca 5. PaccTosiHne Mexy TOUKaMH
KacaHHsl 3TOH OKPY>KHOCTH C JIByMsl COCeZHHMH pé6pamu paBHo 6. Haiinure
CTOPOHY poMba.
647. B napannesnorpamme ABCD 6ucceKTpuchl npu cTtopoHax AB u CD
nepecekaiwoTcsi B Toukax K W L cooTBeTcTBeHHO, npuuéM AD > CD u
KL = AB. Haiinure, Bo ckoJsibko pa3 AD 6oabiue CD.
648. B napannenorpamme ABCD auaroHaaH nNeprneHAMKYJSPHBI (CM.
puc. 243). lokaxure, uto ABCD — poMb.
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Puc. 243

649. buccekrtpuca yrna BAD ({BAD = 60°) napaaienorpamma ABCD
nepecexaer nponoJsxenHe npsimoit C'D 3a Touky C B Touke N, CN = 2. Haii-
aute BD, ecan AB = 4.

650. B napannenorpamme ABCD ninHa otpe3ka AB paBHa 4. Buccekrpuca
yria A nepecekaer cropoHy BC' B Touke K, a nponosxkeHue ctopoibl CD B
Touke E. Hainute anuny otpeska KC, ecnu EC = 1.

651. B napannenorpamme cTopoHa M GoJibluasi AHaroHasib paBHbI COOTBET-
cTBeHHO 3 M /37. HaiinuTe nepuMeTp napa/iesiorpaMma, eC/ii ero ocTpblil
yros paBeH 60°.

652. B uetbipéxyrosibHHKe OHaroHa/Ju NeprieHAHKYASPHbl H AENSITCS TOUKOM
nepeceueHus nonosaM. [lokaxkure, 4To AaHHbIH YeTBIPEXYrOJNbHHK — pOMO.
653. CropoHa poM6a paBHa 5 cM, a J/IMHbI 1HArOHAaJIeH OTHOCSITCS Kak 4 : 3.
Haiinure cymMmy aauH anaroHanei pomo6a.

654. B npsimoyronbhuke ABC D Touka M — cepenrna BC (cM. puc. 244).
Hokaxure, uro TpeyronbHUK AM D paBHOGeAPEHHbIN.

B M o

Puc. 244

655. [Tepumerp napannenorpamma pased 90, a octpsiit yron — 60°. uaro-
HaJlb NapaJiiejiorpaMMa JeJIMT ero TYNoH yroJ Ha 4acTH B OTHOWIeHHH 1 : 3.
Ha#nure Gonbluyto cTopoHy napasJesiorpaMmMma.

656. B napaanenorpamme ABCD 6uccekTpuca Tynoro yria B nepeceka-
et ctopoHy AD B touke F. Hajiiaure nepumerp napassesnorpamma, ecJH
AB=12uAF :FD=4:3.
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2.8.4. Tpaneuus

657. Touku M, N, L, P — cepeaunni cropod AB, BC, CD, AD Tpaneuun
ABC D cooTBeTCTBEHHO (CM. pHc. 245). [lokaxure, uto M N L P — napasue-
JIOTPaMM.

N C

P
Puc. 245
658. B tpanewitio ABC D BncaHa OKpYXXHOCTb (cM. pHc. 246). lokaxure,
uto AB+ CD = BC + AD.
B C

Puc. 246

659. Tpaneuns c ocHoBaHHsIMH 6 H 8 BnHCaHa B OKPYXXHOCTb, MPHuEM pac-
CTOsiHHE OT LIEHTPa OKPYXKHOCTH 10 60JiblLIero OcHoBaHHs paBHo 3. Haitaure
BbICOTY TPamneLHH.

660. Tpaneunss ABC D BriscaHa B OKpY>KHOCTb (CM. puc. 247). [lokaxkure, uto
OHa paBHOGeApeHHas!.

B ~C

Puc. 247
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661. B rpanew ABCD c ocHoBahusiMi AD = 10 u BC = 5 npsimasi, npo-
X0AsAUIasA yepe3 TouKy A U cepenuy nuaroHany BD, nepecekaet cropoly CD
B Touke L 1 npsimyto BC B touke K. Haiinute LD, ecan CD = 9.

662. B paBHOGOYHOII Tpanewdu AMaroHald B3aMMHO MEPNEHAMKYJISIPHbI, a
cpenHsis nuHUA pasHa 4 cM. Haliaure BricoTy Tpaneumu.

663. Okono Kpyra pamuyca 2 onicaHa paBHoGenpeHHast TPareu1si ¢ OCTPbiM
yraom 30°. Halnure annHy cpeaHei JIMHHH TpanewuH.

664. Okosi0 Kpyra on1ucaHa paBHOGOUHAsH Tpanelnsi, CpefHsIsl TMHHS KOTOPOH
pasHa 10. Onpesennte nepuMeTp TpaneLHH.

665. Okono oKpyXHOCTH OnHcana paBHOOGOYHAsI TparneLUusi, CPEAHsIS JHHUS

. 4 o
KOTOpO# paBHa 5, a CHHYC OCTPOTO YI/1a NpH OCHOBAHHH PaBeH £ Haiinure

nJoLaib Tpanewuy.
666. [lnaronanu pasHoGOUHOI TpaneL1y B3aMMHO NEPreHIHKYASPHBI, a N0~
waab Tpaneuut pasHa 4. Halaute BbicoTy Tpaneun.

2.8.5. n-yroJbHUKH
667. Pannyc onucaHHO# 0KOJI0 NMPaBHIBHOTO LIECTHYTONbIHKA OKPYXHOCTH
60JbllIe PafHyCa OKPYXKHOCTH, BITHCAHHOM B 3TOT LLIECTHYTONbHHUK, Ha 1. Hali-
JNTE CTOPOHY 1aHHOTO LLEeCTHYTOJIbHHKA.

2.8.6. OkpyxHoCTb, XOpaa, KacaTeabHas, ceKyllas
668. lokaxxute, uto TpeyronbHHkd ABK v C DK nono6Hsl (CM. puc. 248).
B

C

Puc. 248

669. lokaxure, uto TpeyrosbHikih AOB 1 OBC paBHbl (cM. puc. 249).

670. OkpyxxHocTH paanycoB 13 W 20 nepecekaroTcs B ABYX TOUYKaX, paccTo-
sIHHE MEeXIY KOTOpbIMH paBHO 24. Haliaute paccTosine Mexiy paauycamu,
NpoBeAEHHbIMH K 06LI€eH KacaTe/IbHOH STHX OKPYXHOCTE.

671. 13 onHoi ToukK oKpy>XHOCTH NpoBeneHbl 1Be XOPAbl An1HOH 9 H 17. Hali-
JMTe AHAMETD 5TOH OKPYXHOCTH, €C/IH PaCcCTOSTHHE MEXIY CepeMHaMH XOpa
pasHo 5.
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Puc. 249

672. LleHTpbl IByX OKPYXHOCTeli HaXOASITCs Ha paccTosiuui v/80. Paauychl
OKpY>KHOCTe# paBHbl 4 ¥ 8. HaliuTe 1Hy o6u1ei KacaTesbHOM.

673. K okpyxHocTH npoBeneHa kacartenbHas AB (B — Touka KacaHus).
[Mpsimasi AC mepecekaer okpyxHocTb B Toukax C W D. Haiinure AD, ecau
AC=1,AB=+3.

674. K okpyxHOCTH npoBeaeHa kacatesibHast AB (B — Touka kacanus ). [1ps-
Mast AM NpOXOIHUT uepe3 LEHTP OKPYKHOCTH H Nepecekaer ee B Toukax M H
N. Haiinure kBaapar paccTosiHusi oT Touku B no npsimoit AN, eciin AM =1,
AB = /3.

675. B okpyxxHoCTH panvyca 17,5 npoBeaeHbl auametp AB, xopawl AC u CB,
nepnenaukyasp CD k nuametpy AB. Halinute cymmy ninn xopa AC u CB,
ecnu AC : AD =5:3.

676. 13 Touku, naHHOI Ha OKPYXXHOCTH, NPOBe/leHbl ABe B3aHMHO NepreHaH-
KynsipHble xopasl. OTpe3ok, coeanHsIIOLMA X cepearHbl, paBeH 6. Hadaute
paalyc OKPYX<HOCTH.

677. OKpy»XHOCTb Kacaercsi ByX CMeXHbIX CTOPOH KBaApaTa U AEJHT KaX-
Iy U3 IBYX APYTHX €ro CTOPOH Ha OTpe3KH, paBHble 2 1 23. Haiaute paanyc
OKPY>KHOCTH.

§ 3. Pewenus sagau u3 c6opHuka

60. YMHOXHM YHCJUTEJb W 3HaMeHaTeNlb KaxKA0H APoOH Ha YMCJIo, COMmps-
XKEHHOE 3HaMeHaTeJIo.

Va+1l  VT+V4 VI0+ VT Vn+3++n

=\/Z—l+\/7—\/Z+\/m—\/7+_'+\/n+3—3{n=
4—-1 7-4 10-7 n+3—n




280 IhaBa II. C6opHHK 32834

I 3 3 3 -

— -1++vn+3

Y .
Omesem: @

61. /(VI0 - 3)2 + /(VI0 — 4)2 = [/I0 - 3| + |VI0 - 4] =
=(VI0-3) - (VI0-4)=VI0-3-vI0+4=1.

Omegem: 1.

63. V21 — 12v3+ /21 +12V/3 =
=v12-12v34+9+ V124123 +9=
=\/(2\/§—3)2+\/(2\/§+3)2=
=|2v3-3|+2v3+3=2V/3-3+2V/3+3=4V3.

Omsem: 4+/3.
96. mn2—n?+mn-—n=n* tm—-1)+nm-1)=n2+n)(m-1)=
=n(n+ 1)(m-1).

Omeem: n(n + 1)(m — 1).

1 (.3 3,9,2,2y — 1 - =
99. x—y—(w y—3zy>+2z%y?) = E-xy(x2—3y2+2xy) =z?42zy—3y? =

=12+ 3zy —zy — 3y® = z(z + 3y) — y(x + 3y) = (z — y)(z + 3y).
Omeem: (z — y)(x + 3y).

2 6 _ 1
105. Pz @ 4z43 743
2 + 6 __1
(z+3)(z—4) (z+1)(z+3) z+3

1)O3z# -3, z#4, ¢ # —1.
2)2r+2+6x-24=22-32z—-4,22 - 112+ 18=0,7, = 9,22 = 2.
O6a kopus npuHagnexat OJ13.

Omeem: 9, 2.
109. 2z* — 52% + 222 — 5z = 0, z(223 — 522 + 22 — 5) = 0, z; = 0,
223 =522+ 20 —5=0,22(2z — 5) + (22 - 5) =0, (¢ + 1)(2x — 5) =0,
22+ 1>0npuBcexz € R;2x — 5 =0, 72 = 2,5.

Omsem: 0; 2,5.
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137. TpencTasum nanHoe ypaBHerHe B Buae (2 — v/3)z? — V3z + /3 =0.
OnpenennM 3HaK IHCKPHMHHAHTA:

D=3-4vV3(2-v3) =3-8V3+12=15-8v/3. Tak kak 15— 8v/3 =
=4/225—-+192> 0,0 D > 0.

Ypasuenue 2x2 = v/3(z% + x — 1) uMeeT 1Ba pa3HUHbIX AEHCTBUTENBHbIX
KOpHS.

Omeeén: 2.
2?+y*=2, (1)
141, {wy=1- @)

[1pu6aBrM K nepBoMy ypaBHEHHIO CHCTEMbI BTOPOE, yMHOXKEHHOE Ha 2:
2 2 _ 2_, | THY=2,

¢+ 2zy+y* =4, (x +y)* =4, [z-{-y: Y
Peluerne HCxoaHOMH CHCTEMBI CBEJIOCH K PELUEHHIO ABYX CHCTEM YPaBHEHHH:

T+y=2 T+y=-2,

zy=1, Ty =1.
Peiuasi KaXayo U3 3THX CHCTEM CMOCOGOM MOACTAHOBKH, MOJYyUHM Z1 = 1,
n=1,z2=-1y=-1

Omesem: (1;1), (-1;-1).

+ 6:25 2?2 + 240,25 _ (z +0,5)2
.- < 2 <
182. z z+3 0, z+3 <6, z+3 0,
z+05=0, | z=-0,5,
z+3<0, z < -3

Omesem: (—o0;~—3)U {-0,5}.
189. (z* — 623 + 92%) — 4 < 0 (2?2 - 3r)? < ¢4
T <1,
z? — 3z > -2, z>2

?-30<2% | 3-VIT 3+,
2 = ~
[3 V1 ] [ —"'—ﬁ] (cm. pHc. 250).

z2 - 3z] < 2 {

2
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194. BoipaxeHHe 1MeeT CMBICJ [PH Z, YAOBJIETBOPSIOLUNX CJIe1YyHOLLIHM YCJ10-

1422 =3z -5> 0, x<—1;$2§,

BHAM: Bz £0 & 2 7
' T # Lz #£0x # 1.

Y 1.1 9. )
Omeem: ( 00; 1)u< 1; 2]u[7,1)u(1,+oo).

-7 -2
201. Boipaxenue V2 ;_{_\g L~ \imeerT CMbICI TIPH Z, YOBAETBOPSIOLLHX

CJIELYIOLLHM YCJIOBHSIM:
2_1'20, .’E<2,
7T—222>0, (x~\/’_{)(x+\/'_/)<0,
5+z°#0 T # — V5.

—VT<z < -5, -5 <z <2(cm puc. 251).

N o WVt S
-7 50207 x

Puc. 251

Omsem: [—V/7;—¥/5) U (- ¥/5;2].
241. [lanHoe BbipakeHHe OMpejleieHO, KOTAa BLIMOJIHACTCA CJeaylolas cH-
crema:
24 -2z — 2% >0, % +22-24<0, —-6<z<4,
{x2—167é0; {.’L‘27é16; {:c;é:t4.
[Monyyaem -6 <z < —4,-4<z <4
Omeem: -6 < x < -4, -4<zx<4
242. [laHHoe Bbipax<eHHe orpejesieHo, KOT1a BbIMTOJIHACTCA Cellyrolas CH-
crema:
12—-z-22>0, 2 4+r—-12<0, -4 <z <3,
{9—.%2760; {xz%g; {x;éi&
[Tonyyaem -4 <z < -3,-3<z<3.
Omsem: -4<z< -3, -3<zx<3.
249. Tlo ycnoBuio a,, = 8n, a,, < 200, 8n < 200, n < 25.
HafinéM cymmy 25 HaTypasibHBIX UHCEJT, KPATHBIX 8:

Sy = “ ;a" ‘n, Tae a; = 8, ass = 200.

Sps = 31200 95 — 2895 — 104 25 = 2600.

Omesem: 2600.
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a1+al—_H1’.3.+2al a1+.a_’l_+—2a’_l+2al
a +azx+as 2 2

280. a3 - 2a; = 2a, =
1+3+2

= —— =225
Omeem: 2,25.

281. To ycaoBHio 3a1auH ag = 3as. Torna a7 = & '5 98 — 2qg,

d = ag — a7 = ag. Tak Kak, ¢ Apyroi cTopoHbl, ag = a1 + 5d, TO NOJYYHM
d=ay +5d,a; = —4d.

Hrax, 5, = & (2a; +8d) _ 9. (%—;d) +8d) _

Omeem: 0.

285. Ilo ycoioBHIo HMeeM apHbMETHUECKYIO TIPOTPECCHIO &, = 4n—3, a1 = 1,
d=4.

CocTaBHM HOBYIO apH(IMETHUECKYIO MPOrPECCHIO H3 YIEHOB POTPECCHH ay, C
YETHBIMH HOMepaMH. [/l HOBOH MPOrpecCHH NOAYyYHM by = ag = 5, dp = 8.
CyMMa u/IeHOB HCXOHOH NporpeccHy ¢ YETHHIMH HOMEPaMH, He TIPEBOCXOAA~
wuMH 50, paBHa cymme NepBbIX 25 YJEHOB TMOJYY€HHOH NPOrPECCHH.

Sps = (b + 6225) _(56+5 +3 24) 25 _ oeos

Omsem: 2525.
291. Tpuauatb nepBbiX Y€HOB C YETHLIMH HOMEPAMH NPOTPECCHH a,, COCTAaB-
JIRIOT apHPMETHYECKYIO IIPOTrPecCHIo by, Takylo, uTo by = ag, by = ay,.. .,
b30 = ag0. HaﬁﬂéM a2 H aegp.

_2-18 _ 60—-18 _
ap = 0 25 64, aso 0 25 168.

[lepedopMyupyem- 3anauy: HAaWTH CYMMY TPHALIATH YJIE€HOB apmbme‘mqe—
CKO# NpOrpeccHH, ecan by = —64, bgg = 168.

[Tonyyaem S3g = :w - 30 = 1560.

Omsem: 1560.

340. y=lax +b|+c¢,a>0.
W3 pucynka BHAHO, uTO rpaduK GyHKUHH y = |ax + b| onyLleH Ha 2 eIHHHILIbI
BHH3, 3HaUHT, ¢ = —2. [lycTb tg o — yros Hak/0Ha NPAMOF K MOJIOKHUTENb-
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HoMy HamnpasJsieHuto ocd Oz. Torna a = tga = g = 3 (no yeqoBHIO a > 0).

Ecimz > -2, oy =az+ (b+c¢). Takkak y(0) = 4, Tob+c=4;b=6.
Omeem: a =3, b=6; ¢ = —2.
355. y =23 — 22 — 42+ 4.
1) C ocbio Ox
?—2?—4z+4=0,2*(z-1)—-4(z-1) =0, (z—1)(2>-4) =0;2—1 =0,
z1=12-4=0,20 =2, 23 = —2.
(1,0), (2;0), (—2;0) — koopauHATH TOUEK repeceyeHust rpaduka QyHKUHH
y=21z3—-22—4x+ 4 cocbio Oz.
2) C ocbio Oy
(0; 4) — KOOpIHHATLI TOUKH NepeceyeHHst rpaduka GyHKUHH
y=12% — 2% — 4z + 4 c ocnio Oy.
Omeem: (—2;0), (1;0), (2;0), (0;4).
415. TlycTb CKOpOCTbL MEPBOTO BEJIOCHIENHCTA T KM/4, a BTOPOro — ¥ KM/u.
1) nepBblii 1o BcTpeuu npowén 7,5z kM, a Bropoil — 4y kM. CocraBum
nepBoe ypaBHenue: 7,5z + 4y = 325;
2) nepBblii 10 BCTPeUH MPOWEN 5 KM, a BTopoii — 7y kM. CocTaBUM BTO-
poe ypaBHeHHe: 5z + Ty = 325.
7,5z + 4y = 325,

nOJIy‘{l/lM CHCTEMY YPABHEHHH { 5z + 7y = 325.

7,5 4+ 4y = Sz + Ty, 2,5z = 3y, 5z = 6y, = gy;

6y + Ty = 325, 13y = 325, y = 25, x = 30.
Omegem: 30; 25.
421. Tlyctb T KM/4 — CKOpOCTb TPeTbEro Katepa, a t 4 — BpeMsi, 3a KOTOpoe
TPeTHH KaTep AOTOHHT BTOpPOH. PaccTosiHie, KOTOpoe MpomnJblil BTOPO# KaTep
10 BCTPEYH C TpeTbHM, paBHO 40 - (¢ + 1) KM, a TpeTHIt KaTep MpOMJbLI Tt KM.
K MOMeHTY BCTpeuH BTOPOro Katepa C nepBbiM BTOPOI KaTep NporJbi
(2t + 1) - 40 kM, a mepBbii KaTep — (2t + 2) - 30 KM.
[To ycaoBuio 2t =40- (¢ + 1) u (2t + 1) - 40 = (2t + 2) - 30.
PeuiuM cucteMy ypaBHeHHI:
xt=40-(t+1), xt =40 (t + 1),
{ (2t +1)-40 = (2t + 2) - 30, { 80t + 40 = 60t + 60,
xt = 40(t + 1),
{ 20t = 20,
CKopocTh TpeThero kKatepa papHa 80 km/u.
Omegem: 80.

t=1z=80.
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442, 420 - % = 240 kM GblJIO NPOAAEHO 32 H3HAYAJILHO HAMEUEeHHOe BpeMsi CO

CKOPOCTBIO Z KM/4. C YBeJIHYEHHO# CKOPOCTBIO ( + 10) KM/4 6110 MpoieHo
420 — 240 = 180 km.

180 .1 180

[Tnanupyemoe BpeMsi - 1y GoJibille peasbHOrO BpeMeHH z+10° Co
.180 180 _ 1 2

CTaBJ/isieM ypaBHeHHe: Z T T+0-1 YmHoxHM 06e yacTH Ha 4z + 40.

720z + 7200 — 720z = x2 + 10z,

z? + 10z — 7200 = 0.

[To Teopeme, o6paTtHoit Teopeme Buera, z; = —90, z2 = 80.

Mo cmeicny 3agaun x = 80 kM/u — HcxoaHasi ckopocts. Torna obluee
Bpems aHxkeHHs1 420 : 80 = 5,25 u.

Omegem: 5,25.

519. Tlyctb £ — KosIHUECTBO CTEKJ1a MEPBOrO COPTA, Yy — KOJIHYECTBO CTeKJa
BTOPOTO COPTa, KOTOPbIE HAafl0 B35iTh, YTOOI MOJNYYHTb CTEKJIO, NPONycKalLiee
60% ceeta. U3 yci0BHs 3a1aud HMeeM

0,452 + 08y _ 6; 0,452 + 0,8y = 0,62 + 0,6y; 0,150 = 0,2y £ = 4.

T+y y 3

Omegem: 4 : 3.

532. Beeném o6o3uavenue f(z) = z° + z + (k — 1)(k + 7). YuutsiBasi, uto
CTapiUHil K03 (HULHEHT KBaAPAaTHOro TPéxuieHa f(x) NOJOXKHTENEH, MOXKHO
c/leJ1aThb BbIBOJ, YTO YHCJIO 3 HAXOAMTCS MEX/y KOPHSIMH ypaBHenus f(x) = 0
TOrZa H TOJIbKO TOrAa, Korza f(3) < 0.

Peunm HepaseticTBo f(3) < 0, 32+3+ (k—1)(k+7) <0,
k?+6k—-7+12<0, (k+1)(k+5)<0, -5<k<—1.

Omsem: k € (—5; -1).

641. Cpenuee apu¢dMeTHYeCKOe NEBATH YHCEN PaBHO 17, 3HAUMT, CyMMa 3THX
JIeBSATH ykces paBHa 17 - 9 = 153.

Cpennee apudmeTHyecKoe IPyrux OXMHHALLATH YKCEJ PaBHO 7, 3HAYHT, CyM-
Ma 3THX OJMHHAZUATH YHce paBHa 7 - 11 = 77.

Torna cymma Bcex aBaquatH uncen paBHa 153+ 77 = 230, a ux cpeatee apug-
MeTHYecKoe paBHO 230 : 20 = 11,5.

Omsem: 11,5. .
611. YkasaHHoe HepaBeHCTBO He HMeeT peIleHHH, eClH NHCKPUMHHAHT D
KBaPaTHOro ypasHeHHs 22 — (6a+2)x +9a+3 = 0 meHblue HyJ1s. Bouncaum
D = (6a+2)2 —4-(9a+ 3) = 36a% — 12a — 8 = 4(9a? — 3a — 2) u peiUM
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HepaBeHcTBO 9a? —3a— 2 < 0. [l 31010 pelunm ypasrerue 9a? —3a~2 = 0.
2

KopHu ero a; = —%; as = %—, a pellieHHe HepaBeHCTBa ——% <a<g

Omesem: —31- <a< %
614. Hepasenctso az? + (a — 6) + a > 0 He UMeeT pelieHHi TIPH OT-
PHLATENbHbIX @, eC/H AHCKPHMHHAHT ypaBHehns az? + (a — 6)z +a = 0
D = (a—6)? — 4a-a < 0. [Tonyuaem

a? ~ 12a + 36 — 4a? < 0, @{ o +4a-12>0,

a < 0; a < 0;
ﬁ{ (a—2)(a+6)>0,
a>0.

Pewasi MeTonom HHTepBasoB (CM. puc. 252), nosiyuum a < —6.

-6 Jo 2 a

Puc. 252

Omegem: a < —6.
620. [TocTpouM OKpPY>KHOCTb ¢ LIEHTPOM B Touke E(6;4) paaiycom 4 v npose-
ném nnametpel BF n AC, napajuienibHble 0CSIM KOOPAHHAT (CM. pHC. 253).

AT TTVIBA T
yd \\(
A} - C
E "
1 4 ', )\.(// //
61 1Y ELX ]S
ol 1] | | X!
Puc. 253

[To pucyHKY BHIAHO, uTO NpsiMas ¥ = KT HMeeT POBHO OAHY OOILLYI0 TOUKY C
nvamerpamu AC u BF B Tpéx cayyasx.

1. YrioBo# koadduureHT npaMoll y = kx Gosbule JHO0 paBeH yryioBO-
My Ko3(hbuUHeHTy npsiMoit y = 0 W MeHblle yrJ0Boro Ko3gdHuyeHTa nps-
moit OC.
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Haiiném yrnosoit kosdpduument npsmoit OC, Kak npsaMoi, TPoxXoasilen
uepes Touky C(10;4): 4 = 10k, k = %

YraoBoit ko3duumenT npsamoit y = 0 pasen 0. [Toayyaem: 0 <k < %

2. Ycnosuio 3ajauv yAoBJETBOpsieT nMpaMmas y = kx, npoxoisuias ye-
pe3 LUeHTp OKpYXHOCTH Touky E(6;4). Hafiném yrsioBoi Kos@duumeHT nps-

Mot OF: 4 = 6k, k = %

3. YrnoBo# ko3¢ guuMeHT npsiMmoi y = kx GoJibLue YrIoBOro Kosggu-
uxenta npsmoit OB, HO MeHblue JHOO paBeH yrJioBOMy KO @HLHEHTY Npsi-
Mol OA.

Haiiném yriioBo#t koadpduument npsimoit OB, Kak NpsiMOH, NpoxoasileH

uepe3 TouKy B(6;8): 8 =6k, k = %

Haiiném yrnosoii ko3dduunent npamoi OA, Kak NpsMoii, NpoxoasLlei
yepe3 Touky A(2;4): 4 =2k, k= 2.
4

[Tonyyaem 3 <k<2
2 2 4
; < g = ' o < .
Omeem: 0 k<5 k 3 3<k 2

626. 3ametum, uto LZAKC = 90° Kak BIHCAHHBIH YroJl, ONHpaoUIHics Ha
nuametp okpyxHocTH. Torna cepennna otpeska BC — touka D — sBasieTcst
LIEHTPOM OIMHCAHHOM OKDPYXXHOCTH MpAMOYroJibHoro Tpeyrosbinka BKC (cm.
puc. 254).

Tak Kak BbICOTa MPAMOYroJILHOrO TPeyroJibHHKA, NpoBeAEHHAst H3 Bep-
IIHHBbI MIPSIMOTO YI/1a, eCTb CpelHee MPONOPLHOHAIbHOE MPOEeKLHH KaTeToB

2
Ha runotenysy, To CK = +BK - AK, 10 ectb BK = %II% [Tpu stom

2
CK = VACZ—AK? = /132 —52 = 12 u, 3naunt, BK = 1—52)— — 288

Torsa BC = VBR® + CKZ = /28,82 + 122 = 31,2, BD = %Q — 15.6.
Omsem: 15,6.
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B
D
K
= 4
Puc. 254
636. Tak Kak cos /MNP = % 10 NK = MNcos /MNP = -}I(CM.

puc. 255). Torna MK = VMN? — NK2—1/ —1— 4 ;

KP =VMPZ- ME2 = ,/ }g 15 ‘NP = NK+KP-% 415 — 4,

A

D K
Puc. 255

Tak kak MN? + MP? = NP2 10 Tpeyroibhik MNP — nps-
MOYrosibHBIl N0 TeopeMe, o6pathoii TeopeMme [Tugaropa. CrenoBaTesbHo,
MD=HE -5

Omsem: 2.

643. Tlycts AB = BC =z, BD =y, AD = 24, AC = 30 (cM. puc. 256).

Hcnonb3ys Teopemy IMudaropa ansi tpeyroabuukos ABD u ADC, nony-
4YHUM CHCTEMY YpaBHEHHH
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Puc. 256
242 +y? =22, |
{ 24% + (x — y)* = 30%.
S1a cHcTeMa HMeeT eIHHCTBEHHOE pellieHHe T = 25, y = 7, yI0BJIeTBOPS -
1oiltee yeaoBusM £ > 0,y > 0.
Omeem: 25.

645. Ilycts AB = z, AC = y (cm. puc. 257). Torna u3 ycsoBHS 3afauu
ClieflyeT COBOKYIIHOCTb CHCTEM ypaBHEHHIA:
B

L
™~

8
+

8 @
+ +

IR R N8 iR
I
N

I
2

z=10,y =1;
z=4,y=13.

- 7

<
+
I
—
o

]
”
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Tak kak Bo BTOpOM cJiyuae He BbIMOJIHAETCS OJIHO H3 HEPABEHCTB TPEYroyb-
HHKa 2z > y, T0 AB = 10.

Omeem: 10.
647. [lyctro AB=KL =CD =z, AM = MBuCN = ND (c™. puc. 258).
Torna ZEAD = ZBE A xak HakpecT niexauine. Kpome toro, AE — 6uccek-
Tpuca LBAD. Cnenosarensio, ZBAE = /BEA, n ANABE — paBHo6e[-
PEHHbIN.

B X E C
M %C K x L %‘ N
Z/ /
X
A F x D
Puc. 258

Tak kak BK — GuccekTpHuca, npoBeéHHAsi K OCHOBAHHIO paBHOOEepeH-
Horo TpeyronibHika ABE, 10 BK — MeiMaHa 3Toro TpeyroJibHuKa. TakuM 06-

pasoM, M K — cpennss auunst AABE, toectb MK = %BE = %AB = %

1 MK || BC. Ananoruyto 1okasbiBaetcsi To, yto LN = 923— WLN || AD.

AECF — napasnienorpamm, Tak kak AF || ECw AF = EC = BC - z.
Torna AK LF — Takxe napasnenorpamm, Tak kak AK || FLnw AK = FL.
Caenosatenvho, KL || AD v touku M, K, L, u N nexar Ha OLHOH NPAMOH,

npuuéM AD = MN = MK+ KL+ LN = Z +z+Z = 2z. Takum 06pasowm,

2 2
AD _ 2z _,
CD T '
Omaem: 2.

659. Bo3MoxHbI 1Ba cayuasi:
1) LIeHTp OMHCAHHON OKPYXXHOCTH HAXOJMTCS BHYTPH Tpamneuuu (cM.
puc. 259).

_ JARTTORT - . [ (AD)? 2 _ -
Torna AO = VAK? + OK? = = +OK?=164+9=
= 5 = R — pajuyc on1caHHoM okpyxHoctH; LO = vVBO? — BL? =
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Puc. 259
_ g2 _ (BC\*_ ~ 9= - -
=4 /R 5 = /25 — 9 = 4. Boicota Tpaneunn LK = LO + OK =

=44+3="1.
2) LleHTp OMHCAHHOH OKPY)XHOCTH HAXOJMTCSl BHE Tpaneuuu (cm.
pHc. 260).

Puc. 260
AD\?
Torna AO = VAK? + OKZ = \/(—2—) +OK2=16%9=

= § = R — pazuyc on1caHHoi okpyxHocTH; LO = /CO? —~ LC? =
2
=,/R?— (%) = /25 — 9 = 4. Buicora Tpaneuun LK = LO — OK =

=4-3=1.
Omeem: 1; 7.

662, Tak kak Tpaneuusi paBHoG0UHasl, TO BOKPYT Heé MOXHO OMHCATb OKPYX-
HOCTb (cM. puc. 261). Torna ZBAC = £BDC Kak BNHCaHHbIE YIJbl, ONIHpa-
IolMecs Ha olHy H Ty Xe ayry. Cnenosarenbio, AAQOD — paBHoOepeHHbIH
(LOAD = ZODA, TaK KaK yriibl pH OCHOBaHHH PaBHOOOYHOH TpaneuHH
paBhbl H ZBAC = £ZBDC') u, TaK KaK OH NpsiMOyroJibHblil, To ZOAD = 45°,
Ho tpeyronbnuk AOK TakxKe NpsiMOYroJibHBIH ¢ OCTPBLIM YIVIOM B 45°, caeno-
BaTeJIbHO, OH paBHOOenpeHHbll, H AK = OK.
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Puc. 261

AHaNOrHYHO MOXKHO 0Ka3aTb, yTo OL = BL. 3HayHT,
KL =KO+OL = AK + BL = %(AD-}-BC) = MN = 4, me MN —

CpeHss IMHHA TparleLHH.
Omsem: 4.

670. Tak kak CM = MD, o MD = %CD = 12 (cM. puc. 262). U3 Tpe-

yronbHuka OM D nonyunm OM = /OD? — MD? = /169 — 144 = 5. U3
tpeyronbhuka Oy M D nonyuum O1 M =+/0O,D?— M D? =/400—144 = 186.

D
N E
Puc. 262

Torna OO, = OM + O M =5+16=21, O, F =0,F -ON =
= 20 — 13 = 7. U3 tpeyroabhnka O;OF noayunm OF = /OO? — O, F? =
=212 =72 = 14V2.

Omeem: 14+/2.
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OTBeTbl K COOPHHKY 3anay

1. 162. 2. 57,8. 3. 192, 4. Bosrtopom. 5. B nepeoi 6u6anoteke. 6. Xomsu-
KOB ocTajoch nopoBHy. 7. 100. 8. Pui6 ctano nopoBHy. 9. B nepsom kopoGke.
10. B. 11. 180. 12. Baonaunok. 13. 25. 14. 14. 15. 3,8. 16. 25. 17. 75.
18. 4800. 19. 690 py6. 20. Bropan. 21. KosnnuecTBO KAHEHTOB B OGOHX ¢H-
JHajnax oCTajoCb OIMHAKOBBIM. 22, M 23. M 24, ——1

- 2z — 1 z+ 9y
. 26.5.27. 12,98, _1. 29, 0. 30. —1. 31. 2® + az® + 40’ + 3a.

25,

6.’c+

_a+b 2a (a+b)? 2ab
32. = 33. 2% 34. 1ot b 35. 240 36. 3. 37. 1. 38. 1.

a—3 z—4 _
39. 2(a + b). 40. a + b. 41. b. 42. % 43. oy 4. 1 x.

4 n+1 2 m(m + 4
45. (5)" - 96 2L 47, - 48.1. 49. 2V3. 50. 2m. 51. —J—l

52. 1. 53. 1. 54. b + 1. 55. m. 56. 27. 57. 100. 58. 10"*!. 59. 9"*2,

60. @ 61. 1. 62. 4. 63. 4v/3. 64. 3u4. 65. 7. 66. v=a + v=b.

_[a b-5 2m -3 b+ b—4 1
67. \/; 68. 2=3. 69. I3 70 AT 71 P-4 7

_a+1 2 3k 1
73. 0,2. 74. 5 " 75. Fo-1) 76. o1 77. ronp L 78. 0. 79. 1.

2
80. —5. 81. 2= 2 0. 83. 0. 84. —1- 85. & 7. OEB g5

3b°
_ z z—2 a _3 _
89. —1. 90. = 91. e 92, par 2 93. =2 . 94. —5. 95. 1
96. n(n + 1)(m — 1). 97. %%-3-32 98. (z + y)(z — 2y). 99. (z — y)(x + 3y).
100. 0;z: = 0,5, 11 ~2; T2 = —4;y2 = -—11. 101, -5; = = -0,5;

y = 25.102.3, z = 2 y = 18 103. (2;1). 104. (21). 105. 2; 9.
106. 4;-3. 107. 3. 108. z = 0. 109. z; = 0,z = 2,5. 110, 0;2; -2;-15

11, 0;-1,5+v3. 112. 2, = 3,250 = 4 113. 2y = —1,z5 = -%’fva =1
114. 2 = -1 115, 21 = —2,z2 = —1. 116. £v2. 117, £v2;+2; +2V2.
120 z = 4. 121. z = 1. 122. (3;1), (9;13). 123. (-3;5), (5;—7).

124. —1; 1. 125. (2;4); (6;12). 126. —2; 2. 127. (0;3); (-3;0). 128. 2; 4.
129. —1u - 3. 130. £1; +3. 131. £2. 132. (—1;1); (—2;2). 133. (2;-4);
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(4,-8). 134. Her. 135. Her. 136. [la. 137. 2. 138. 3. 139. (2;-3),

(-21). 10, (=5:2),25). 141 (L1),(-5-1). 142 (31),(-2-1).

143. (0,4;2). 144, (0,6;—1,4);(0,4;—1,6). 145. (0;—3),(45). 146. (3;4),
(

(4;3), (=3;-4), (—4;-3). 147. (2;4),(-3;9). 148. (4;10). 149. 6; 54.

— 93  _ 147 - 215 . _ 110 = - -
150. z = 36 Y = 34.151.1:— 570 Y 57 152. x = 5, y 7.

- - 1.1y(1.1 1.1 1.1
153. ¢ = 12, y = -2 154. (34)(43) 155. (2 4) (4,2).
156. (130,5;56,5). 157. (—2;3). 158. (0;-2),(~2;2). 159. (0;0), (0;1),
(1;0), (1;1). 160. (3;2), (3;-2), (4;V3),(4;,—V3). 161. z > 0,y > 0.
162. (5;4). 163. (2;1). 164. (5;1). 165. (2,5;—0,5). 166. (2;—5), (3;—4).
167.  (0,25;4,75), (2;3). 168, (2;1), (4,5;—1,5). 169. (—4;1).

(
170. (—l; -), (4 %) (-3 D5 12 (-913), (-1-9),
(1:3), (9;-13). 173. (~7;—1), (=1;5), (1;=5), (7:1). 174. (=3; 1), (3;1),

@VE V2). (—2VZ —f 2). 175. (-2), (-2%2). 176. (3-2), (2;-6).
177.(9;0,5), (1;4,5). 178. (6;3),(3;6). 179. (—1;4).
(80 (2-1) (2-—1) (—4; —1). 181. (3;2); (—=3; —2)
A(22) (2-3). (-4 -1). 181.(3;2); (-3, -2).
182. (—o00;—3) U {-0,5}. 183. (—o0;—1) U {0,5}. 184. (—o0;—5] U {4}.

5. (-1 2] 1. (o 255) 0 (50 0 (0 255)

U (%wm). 187. (=2; 1) U (1;2). 188.[1 - v2:1 + V2.
189. [3:7@;1] U [23%&?] 190. [~2;0). 191. (0:4]. 192. (15—2;18).

193, (—c0;0). 194, (~oo;—1> U (—1;—%] u [%;1) u (1;+oo).
195.(—00; —2,5) U (—2.5; —%] U (7; +00). 196. (—oc; ~5) U (—5; —3] U

U [T;400). 197. (—o0;1) U (2;+00). 198. (—oo;%) U (1—34 —+-oo).

199. [—3; —2) U (=2;2) U (2; 4]. 200. [6; 7) U (7; +00). 201. [—/7; — I/B) U

U (= ¥52. 202. (-7, 2,5). 203. [—2%; 2}. 204. [—5;0)u(0,§].

205. (%3) 206. {~3} U [1,5:4]. 207. {~1} U (=0,25;3) U {5}. 208. (1;5),
(2;5). (0;6), (1;6), (2,6). 209. (2;-2), (2;-1), (2;0), (3;—1). (3;0), (40).
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210. 0;1;2. 211. -3;-2;-1;0;1;2;3;4. 212. {2}. 213. {6}. 214. {7}.
215. {3}. 216. {—1;3}. 217. {4}. 218. {1}. 219. {2}. 220. {-1 + v2}.
221. {-1-/5}.222. (—00; 1 — V3] U [1 + v/3; +00). 223. (—00; 3 — 3v/2} U

U {3} U [3 + 3v2;+00). 224. (-%;1). 225. (—1;0). 226. [1;2] U [3;4].

227. [1;3] U [5;6]. 228. [—1;2] U [3;4]. 229. [-5,5;—5] U [—4;-2] U [-1;1].
230. {—1;5}. 231. {1}. 232. (—o0; —5] U {—2; 2} U [3; +00). 233. {—3;3} U

U[-21]. 234. =12 < 2 < ig; 235. -4 < z < % 236.0,75 < = < 3.
237.  (—o00;—1,75] U [2;+00). 238. 5. 239. 7. 240. [1,52) U (2;5].
241, 6 < 2 < ~4,-4 < r < 4242. -4 €< r < -3,-3 < r < 3.
243. 0,9. 244, —0,6. 245. —0,3. 246. 5 u. 247, 11. 248. 2436. 249. 2600.
250. 145 kM/u. 251. 10 aHeir. 252. 9646. 253. 8910. 254. 2436. 255. 11109.
256. 15. 257. 0. 258. {4,9, 14} u{13,9, 5}. 259. {1, 4, 7}u {17, 4, —9}.
260. {11,5 —1}u{2, 5, 8}. 261. {3,10,17}u{12,10,8}. 262. 3.
263. 4,5. 264. 7. 265. 17. 266. Ha. 267. Her. 268. Her. 269. 18; 8 -2,
270. 10; 6; 2. 271. Her. 272. Her. 273. Hda. 274. Her. 275. 0; 12.
276. Ha. 277. 10. 278. 8. 279. 5241. 280. 2,25. 281. 0. 282, 754.
283. 3185. 284. 1925. 285. 2525. 286. 20. 287. 8. 288. 0,9. 289. 11520. 290. 3953.

291. 1560. 292, -1o-§-. 293. bg = % 294, bg = —384.

295. 3069. 296. 81. 297. « = 32; b = 2. 298. 1. 290, i:——z\/% 300. 3 + V6.
301. 2 + \/%. 302. 3; 6; 9. 303. 16; 11; 6. 304. 1 — % 305. 3+2 5
306. 2. 307. 1. 308. —2. 309. —1. 310. 1. 311. 2. 312. 9. 313. 4; & 16.

314. 12; 6; 3. 315. 5 + 2V5. 316. 5—}—4\/5. 317. Her. 318. Ia. 319. Jla.
320. 16. 321. 27. 322, —14. 323. —20. 324. Ha. 325. Ha. 326. 6. 327. 64.
334. INpsamast y = x — 1 6e3 ToukH (3;2). 335. [nep6ona y = % 6e3 TouKH (4; l).

4
6 — 2z, ecqinz < 1,5;
336.y =< 2z,ecmul,5 <z < 3;
4z — 6, ecnuzx > 3.
—10x — 5, ecanzx < —1,75;
337.y=¢ 9—-2z,ecu — 1,75 << 2;
5, ecanzx > 2.
338. INapabona y = —zx° + 4z — 3 Ge3 Touek (2;1) u (4;—3). 339. INapa6o-
nay = —z° + 5z — 4 6e3 Touek (2;2) 1 (3;2). 340. ¢ = 3,b = 6,c = —2.
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= 2 - _8 - _10 4 _3.
Ml.a = 26 = -8 ¢ = -1 32 (-4 1) 343 ( 2,4),
344. (1,55). 345. (1;5). 346. (3;14). 347. (7;58). 348. (2;7). 349. (1;-13).

350. y=x2-z+1.35l.y=—-z>+z+1.

(0;2). 357. 1) (—0,5;4), (—0,5; —4); 2) (—0,375;4,25),

(—0,375; —4,25). 358. 1) (—%;6), (é;G); 2) (—%;-5), (3:-3).

359, A(—@; %),B(-@;o),c(%@; —3). 361. (v/2;0),

(—v/2;0). 362. (2;0), (—2;0). 363. (4 + v/14;0), (4 — V14;0).
364. (6 + /33;0), (6 — v/33;0).365. y = 32.366.y = —12.
367.y = %(z +1).368.y = —%(z +1). 369. (0;0), (8;0), (0:6).
370. (1;0), (3;0),(0; 1), (0;3). 371. (—o0; —5) U (—5; +00).

372. (—00; —5) U (=5; +00). 373. (0; —16). 374. (0;30). 375. -1 < z < 1,5.
376.0 < £ € 2.377. -2 < < 6.378. -15 < £ £ 9.379. -T <y < 7.
380. -1 < y < 7.381.4 < z < 53820 < z < 2.383.1 < z < 4.
384. ~13 < z < —8.385.0 < = < 2.386. —4 < z < 0.387.—% <y< %

388.0 <z < 10.389. 2 > —5.390.z > —7.391. -5 < © < 2.
< 394.0

xr
392. 3<2<6.393.0<z< 7. < z < 5.395. 2. 396. 3.
o, (oo 2508) 0 (21555 ] 0 1 215 0 (L

398. [-VT7;-2) U (=2;-1) U (=1;0] U [VT7;4+00). 399. [11; +o00).
400. [4;+0c0). 401. [22,5) U (2,5;5]. 402. 2. 403. 1. 404. 5. 405. —1.
406. (—o0;—-3) U (—3;+00). 407. (—o0;—3) U (—3;+00). 408. —12,25.

409. 2%. 410. %. 411. [3;+00). 412, =4 < z < 2. 413. 24,2m. 414. 9xr.

415. v; = 30 kM/u; v2 = 25 kM/u. 416. 600kM. 417. 24 km/u, 32 KM/u.
418. 90; 130. 419. 10 peraneiisuac. 420. 60xm/u. 421. 80xkm/u. 422. 20.

423. 30. 424. 8u. 425. 9jueii. 426. 3313—51’q. 427. 1u. 428. %(,;MHH.

429. 94979qaca. 430. 100 km/u. 431. 500 kM. 432. 20. 433. 36. 434. 45.

435. 40. 436. 15. 437. 8,25. 438. 10 km/u. 439. 5 km/u. 440. 10 xr; 25 Kr.
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441. 120 r. 442. 525 u. 443. 2 u. 444. 12 xkm/u, 4 km/u. 445. 1 : 3,
446. 3 : 1. 447. 15 xm/u. 448. 30munH, 45MuH. 449. Memn» — 75%,
utik — 25%. 450. 2400. 451. 5. 452. 40m/q 50km/u. 453. 10 4, 6 u.
454. 80 km/u. 455. 24; 40. 456. 9u, 18u. 457. 60 km/u,75 xm/u. 458. 120.
459. 3. 460. 2,5. 461. 72 km/u. 462. 70 xm/u. 463. 100, 60. 464. 120, 48.

465. 180 kM. 466. 36 xm/u, 48 xm/u. 467. 72 KM/‘I,GO KkM/u. 468. 75 kM/u,
60 kM/u. 469. 4 kr. 470. 96 kM. 471. % 472. 4xm/u. 473. 104, 15u.

474,124, 244.475.28 4, 21 4.476. 12.477.2,4xkm. 478. 2,4. 479. 100.

480. 12. 481. 60 km/u. 482. 90 km/u. 483. 35. 484. 10. 485. 20 u 30.

486, 30 25. 487. 1 : 2. 488. 3 : 1.489.3 : 7.490.3 : 4. 491. 2
492. 7. 493. 1,5. 494. 24. 495. 2,4. 496. 8. 497. 80 u 12. 498. 5 u
20. 499. 8 u 4. 500. 30 u 60. 501. 800. 502. 75. 503. 4. 504. 6,3.

505. 10. 506. 139. 507. 24 u 40. 508. 2%. 509. 3. 510. 4. 511. 21. 512, 21.

513. 2. 514. 6. 515. 12,8 n24 mecaua. 516. 4,6 u 12 mecaues. 517,

518. 10. 519. 4 : 3. 520. 5 : 4. 521. 8u 10 gneii. 522. 15 u 12 pneii.
523.4mpu 0 < a < 7;3npua = 7, 2npua > 7.524.4nmpu0 < a < 9,3
npia = 9; 2 npua > 9.525. (0,5;3). 526. (—1; —-0,5). 527. —6;6. 528. —14; 14.
529. +15. 530. +7. 531. (—4;2). 532. (—5;—1). 533. (—o0; —5) U (5;+00).

534. (1; g). 537.k = 4,a = 1.538. k = 0,b = —4. 539. (—o0;—2,8U

U (=2,5-2) U (2+00). 540. (—1;0) U (0;9). 541. 11,5. 542, 32850.
543. 35392. 544. 72. 545. 0,5,3,5. 546. (-3;3). b547. -1;0;1;2;3.

548. a € Z. 549. 0;1;—%. 550. 0;1;—%. 551. —10;6. 552. -15;9.

553. a € (24). 554. a ¢ (lgl-,+oo) 555. m € (~1,75;0). 556. 3.

557. 5; 6. 558. —45 < a < 0,75. 559. -04 < a < % 560. 1.

561. y = -0,5z + 2,5,y = 2r — 5. 562. 0; 1. 563. a € (—6;+00).
564. —1;3. 565. a € (—o00;—0,5). 566. 2 npu a = 0; 4 npu a € (0;5); 3 npu
a=25;2npua> 5.567.2npua= 0;4npua € (0;4); 3npua= 4;2 npu a > 4.
568. 0;1. 569. 0;1. 570. (—o0;—3). 571. (0;3). 572. (2;+00).
573. (—o00; —4). 574. 7; —4. 575. 2; —5.576. b = 4;,c = 4.577. b = -6
¢ =11.578. (—6; —2]. 579. [3; +0). 580. m € (—2; —1) U {0}.

581. m € (0;1) U (2;4). 582. {-2} U (4;+00). 583. (—1;0). 584. —1.
585. —6, 2. 586. 0 < k < 1.587. -2 < k < 0. 588. —10. 589. ~2.
590.k > 9.591.k > 2.592.0 < k < 11.593.0 < k < 18.
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594.35 < a < 4.595.4 < a < 45596—% c<o.597.p>§.

598.p < 12, p> 14.599. =7 < k < 0.600. —1.601.b = 8; ¢ = 23.
602. k < —1.603. —1 < k < 0.604. —6 < a < 3.605. —4 < k < 6.
606.1 < k < 3.607. -3 < k < 2.608. (1;2).609. =6 < a < 2.

610.—2<a<6.61].—%<a< 2.612.l<a< 1.613.a>1.

614.a < —6.615.k € {~4} U [-1—52- —-] 616. k € [-1;3].

617.k € (0,5‘2) 618. (0; 0,5] U [1; 3).619. (—o0; —2] U {—1}.
2 6
. Sik=%,2 6212 < k< o; 2 .
620.0 < k< s k= 33<k 26213 k<77<k < 2.623.8.624.2,4
626.15,6. 628. 10.629.1,5.631.0,25. 632. 1,5. 634. 12.
635. 2. 636. 2. 637. 30. 638. 20. 639. 3. 641. 10. 643. 25. 645. 10.

646. % 647. 2. 649. 2\/7. 650. 1. 651. 14. 653. 14. 655. 30. 656. 66. 659. 1; 7.

661. 6. 662. 4. 663. 8. 664. 40. 665. 20. 666. 2. 667. 21/3 + 4. 670. 14+/2. 671. 21,25.
672.8.673.3.674.0,75. 675. 49. 676. 6. 677. 17.
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