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OT aBTOpOB

C 2005/2006 roaa rocypapcteenHas utoropas arrecrauus (TMA-9) no
aarebpe NpOXOAMT B HOBO# hopme, KOTOpasi, HECMOTPS Ha OYEBUAHYIO CBSA3b C
ET3, o6nanaer HeKOTOpbIMH OCOGEHHOCTSIMH.

C yuetoMm wueseli o6GyueHHs B OCHOBHOH LUKOJIE KOHTPOJIbHO-
M3MepHTe/bHble MaTepHasbl 3K3aMeHa B HOBOW (opMe MNpPOBEPSIOT
C(POPMHPOBAHHOCTb KOMILJIEKCA YMEHMH, CBSI3aHHBIX C MH(OPMALHOHHO-
KOMMYHHKATHBHOH [eATeJbHOCTbIO, C [MOJiyueHHeM, aHaJjJH30M, a TaKxKe
MPUMEHEHHEM IMNUPHUECKHX JaHHbIX.

B cBsi3u ¢ Tem, uto EI'D no marematuke ¢ 2009 roaa siBasercsi 06s13aredib-
HbIM U1l BCEX BbIMYCKHHUKOB LUIKOJ, TOCYy1apCTBEHHAA HTOroBas aTTecTalus 3a
KYPC OCHOBHOM LIKOJbI BbIAEPXKAHA B MACONOTHH €MHOTO MOAXOAA K OOLel
MaTeMaTHYeCKOH NoAroToBKe 06yUaloLMXCs.

Dk3ameHaunoHHas pabota [MIA-9, no cneurdukali KOTOpoi cocTasJle-
Hbl BAPHAHTLI NIpes1araeMoro nocobHusl, COCTOUT H3 ABYX YacTeH.

lepBasi yacTh npesycMaTpuBaeT BbIMOJHEHHE TECTOBLIX 3aaHWH, MPH
3TOM OTBeTbl (PMKCHPYIOTCS yUeHHKaMM HenoCpeaCTBEHHO Ha OJaHKe TecTa.
DTa yacTb NnpeanosaraeT NpoBepKy YpoBHs 06s13aTe/IbHOH MOArOTOBKH yya-
LMXCA (BJAAAEHHE NOHATHAMH, 3HaHHE CBOHCTB W aJirOPUTMOB, pellieHre CTaH-,
JAapTHBIX 3a0a4) W BKJIIOUAET 3a[aHHs MO0 CAeAyIUIMM pa3fesaM LUKOJIbHOM
nporpammbl o MaTemaTHke: uica, GyKBeHHble BbipaXKeHHsi, TpeoGpa3oBaHus
BblpaXK€HHH, ypaBHEHHs!, HEpaBeHCTBA, PYHKUKK U TpaduKH, NOCAe0BaTE/Nb-
HOCTH H NPOrpecCcHH, 3J€MEHTbl TEOPHUU BepOﬂTHOCTeﬁ H CTAaTUCTHKA, lJdHH~
METPHS.

Bropas uactb 1MeeT BuA TPaIHMLUHOHHONH KOHTPONLHOH pabOThl H COCTOUT
M3 MATH 32[JaHHH, B KOTOPbIX B COOTBETCTBHH CO crieuudHKalel npeacrasse-
Hbl CJIeflylolLHe pa3/iesibl TPOrpaMMHOro MaTepHana: BblpaxKeHHs U X Npeo6-
pasoBaHHUS, YPaBHEHHS] MU CHUCTeMbl yPaBHEHHH, TEKCTOBbIE 3a1a4Hl, HepaBeH-
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CTBA, QyHKLHH, KOOPAHHATHI H rpadHUKH, MOC/1eA0BaTENbHOCTH H NPOrPecCHH,
NMJaHUMETPHA. DTa YacTb paGoThl HANpaBJieHa Ha AU hepeHLIMPOBAHHYIO PO-
BEPKY MOBbILIEHHOTO YPOBHSA MaTeMaTH4Y€CKON MOArOTOBKH y4allUMXCA: Baaje-
HHe PopMa/IbHO-ONEPAaTHBHBIM aNMapaToOM, HHTErpaLHs 3HaHHH H3 PA3JIHUHBIX
TeM LIKOJIbHOTO KypCa, HCCJleioBaTe IbCKHe HaBbiKH. [1pH BbINOMHEHHH BTOPO#
yacTH paboThbl y4allyecst AOJ/DKHbI MPOAEMOHCTPHPOBATh YMEHHE MaTeMaTH-
YECKH 'PAMOTHO 3aNHChIBATh peLleHHe (OHO A0/DKHO BKJIOYAThb HEOOX0AUMble
MOSICHEHHSI H 060CHOBAHHSA, H3 KOTOPbIX A0JKEH ObiTb MOHATEH X0/ PaCCyX-
JEHHIt).

O6cynuTb  nmocoGHst, OCTaBHTb CBOH 3aMeYaHHs U NpeiIoxe-
HHUS, 3aaTh BOMPOCHI MOXHO Ha OGHLUHAJbHOM (OpyMe H3NaTeNbCTBa
http://legionr.rossite.org.

Cnennte 3a 6eCrnJlaTHbIMH AONOJHEHHSMH H METOIHYECKHMH PEKOMeHa-
LMAIMH Ha CaiTe U3aaTesbCcTBa http://legionr.ru B CB3H C BO3MOXKHBLIMH
H3MeHEeHHAMH crelMUKALMK 9K3aMeHaUHOHHbIX pa6oT, pa3pabaTbiBaeMblX
OUITH.

Komnaekc «<Matemaruka. lMoaroroska k THA»
[lepeuncanM kuuru, BxoaswMe B KoMmmjekc «Matematnka. [loaroroBka k
['MA-9», BboinycKkaeMblii H31aTeJIbCTBOM «J1erHOH»:

e Marematuka. 9 kaacc. [Mogroroska k T’MA-2013.

e Martematuka. Pewe6uuk. 9 knacc. [Togroroska k TMA-2013.
KHuea codepacum pewenus scex mecmosoix 3a0aHUE NOBbLULEHHO2O0
YPOBHA CAOIHOCMU U 8cex 3a0ay u3 pasdera «3a0auHuUK» nocobus
«Mamemamuka. 9 kaacc. [Todecomoska k THA-2013»

e Marematuka. 9 knacc. TemaTHueckue TecTbt A1t noaroroBku Kk 'MA-2013.
Aure6pa, reoMeTpHsi, TEOpHst BEPOSITHOCTEH H CTATHCTHKA.
CbopHuk mecmos, KaxcObill u3 KOMOPbLX NPEOHA3HAYEH 0Ll NPOBEPKU
YPOBHSA YCBOCHUA ONPEOCAEHHO20 PpA30eAd NPOSPAMMbL NO MAMEMA-
muke. C6OpHUK Ox8ambiBaem sce membl, OMpPaAXExHbLe 8 Creyuguka-
yuu 'HA.

e Maremaruka. 9 knacc. [Toaroroska k TMA-2013. Yue6HO-TpeHHPOBOUHBIE
TECTHI.
CbopHuxk asmopcKkux mecmos, cOCMasAeHHulX no nocaedxel cneyu-
¢uxayuu 'MA, donoansem Kkuuey «Mamemamuxa. 9 kaacc. [odeo-
mosxa K F'HA-2013».
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e Marematuka. basosbiii yposenb T'MA-9. [locobue mns «yalHHKOBY>.
Yactsb 1.
[Tocobue nocsaweno peweruio 3a0ay 6a308020 YPOBHA CAONHOCMU U
sKkarouaem memol « Hucaa u soluucaenusn», «Arcebpauneckue soipasie-
HUsA», «Ypasrenusn u Hepasencmaar, « Teopus sepOﬂmuocmeu» «YHuc-
2A08ble NOCAe008AMEALHOCMU .

e Maremaruka. basosblit yposenb 'MA-9. Tlocobue ansi «4aiiHMKOB».
YacTsb 2.
TTocobue nocsaweno pewenuto 3adayu 6a308020 YPOBHA CAOMHOCMU,
He 8oweduux 8 nepsyo 4acmo, u codepicum memol « PYHKyuu u epa-
puru», «lMranumempun», «Cmamucmuka».

ABTOpBI 6/1ar01apAT PELIEH3EHTOB 3a NMOJie3Hble 3aMeYaHHst U NMoXKeNaHHs,
CBSI3aHHble C AaHHBIM H3JaHWeM. 3aMeuaHust U MOXKeJaHUs MPOCHM Harpas-
asTb no aapecy: 344000, r. Poctos-wa-Ilony, a/s 550, Tea. (863) 303-05-50,
248-14-03, e-mail: legionrus@legionrus.com.

B 2007—2008 codax 3Ikcnepmmuoim cosemom PedeparbHoeo uH-
cmumyma nedacoeuyeckux usmepenu (PHIH) uzdanuam «Arcebpa.
9 kaacc. [lodeomoska k umocosoti ammecmayuu — 2008» u «Arceb-
pa. 9 kaacc. flodeomoska k umoeosoti ammecmayuu — 2009» Goiau
npucgoersl epudel «onyuweHo K Ucnorb3o8anuto 8 06pa3zosamenvHolx
yupexcoenusnx Pocculickol Pedepayuu 8 kawecmse yiebHoco nocobuss.
C 2009 eoda donyck yuebroLx nocobuli K ucnoab3osanuro 8 obpasosa-
meabHOM npoyecce ocyujecmeriem Munobpuayku PP. Hadameavcmso
«Jlecuon» [Ipukasom Murnobprayku PP NeT29 om 14.12.2009 e. sxaoue-
HO 8 nepeuers opeanudayull, ocyuecmsantouux uzoanue nocobuii 0ia
yuaujuxcs.



KpaTkuii TeopeTHyeckrid CnpaBoOYHHK

[Tpeanaraembiii cnpaBoOYHHK COAEP>KUT TeOpPETHYECKHE CBeNeHHs W (op-
MyJibl, PeflyCMOTPeHHbIE NPOrpaMMoii No MareMaThke Ans o6ueo6pasoBa-
TesMbHBbIX yupexcaeHud. HameeMcsi, uto ero cosepkatesibHasi 4acTb NOMOXET
IWKOJbHHKY NpH nmoarotoBke K T M1A-9,

§ 1. TMpu6auxkénnbie 3HaueHus. OkpyrieHue ynceJ.
CraHpapTHblii BUJ uKHcaa

Mpasuna okpyraenns. Eciu neppas H3 oT6pachiBaeMbiX LUdp Govblie
WK paBHA 5, TO MOCJEIHAS W3 COXPaHAIOLWHMXCS UMdp yBesuunBaeTcs Ha 1.
Ecau nepBas u3 ot6pacbiBaeMblx LM(P MeHbLUe 5, TO NOCJEAHAS U3 COXPAHS-
eMbIX UHGP 0CTAETCA HEH3MEHHOH.

Ecau uucao okpyersarom 0o kakoeo-Hubyde paspada, mo sce caedyio-
wue 3a Imum pa3paoom YyugpoL 3aMEHAIOM HYAAMU, A ECALL OHU CMOAM
nocae 3anamod, mo ux ombépace.8arom.

CraHpapTHLIM BHOM NMOJIOXKHTEJNbHOTO YHCAA @ HA3bIBAIOT €ro fpej-
cTaBJieHHe B BHOE ag * 10™, rae 1 < ag < 10, a m — uesioe 4ucCao; Yueao m
Ha3bIBAIOT MOPAAKOM HHCAA @, YHCJO @g — MAHTHCCOH.

MorpemwnocTtuio npuGaAnKeHHst (a6GCONIOTHON NOrpPeIIHOCTbIO ) Ha3bi-
BAIOT MOJYJ/Ib Pa3HOCTH MeXIy TOUHbIM 3HAUEHHEM BeJIMUHHBI Z U €€ NPHOH-
JKEHHbIM 3HAUEHHEM a.

Ecan a — npubankénHoe 3HaueHue uucna z H |z — a| < h, T0 roBopsr,
YTO YHCJIO T PABHO YHCJY @ C TOYHOCTbIO 10 h, U muuyT & = a £ h.

HepaBeHcTBo |z—a| < h MOXHO 3anucath BBuae a—h < = < a+h. Uuena
a—h 1 a+h ABaA0TCA NPUOIHKEHHBIMH 3HAUEHHSIMH YHCJIA Z C HEAOCTATKOM
H € H36bITKOM COOTBETCTBEHHO.
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OTHOCHTENLHOM MOrPelHOCTbI0 MPHOMHKEHHOTO 3HAYEHHS @ Ha3blBa-
IOT OTHOLEHHE abCOJIIOTHON MOTPELUHOCTH | — a| K Moay./110 NpUOAHKEHHOTO
3HaYeHHS.
|z — af

- 100%.
la]

OTHOCHTEJIbHYIO MOrPeLLHOCTb BbIPaXakoT B MPOLEHTAX

§ 2. OrtHoweHus. [lponopuun

OTHouweHHe ABYX YMCEJN — 3TO YACTHOE OT JeJieHHs! OIHOTO M3 HHX Ha
apyroe. OTHOLLIeHHe MOKAa3biBaeT, BO CKOJIbKO pa3 NepBoe YHCJI0 GoJiblle BTO-
POTO HJIM KaKYI0 4aCTb MepBOe YHCJO COCTABJISET OT BTOPOTO.

B3anMHO 06paTHbIMH Ha3bIBAIOT YKCJIA, NMPOH3BEAEHHE KOTOPbIX PaBHO 1

(%.gzl,rﬂeagéo,b;éo).

a
b

O6parHoe oTHOWEHHE — 3TO OTHOLLUEHHE, B3ITOE B OOPAaTHOM MOPSsAKe
110 OTHOLLEHHUIO K JaHHOMY.

lMponopumns — 370 paBeHCTBO ABYX OTHOLLIEHHH.

OTHolleHne Q Ha3bIBAKOT OépaTHblM OTHOLLEHHIO
a

% = 5 (Mn a : b= c: d)yncaa a v d Ha3bIBAIOT KPAUHHU-

MH, @ Yicaia b H ¢ — cpeAHUMH UieHaMH NPOTOPLIMH.

OcHoBHoe cBoICTBO nponopunu. B BepHoil nponopuuu npousseaeHKe
KPaHHHX 4JIEHOB PAaBHO NPOH3BEIEHHIO €€ CPeIHHX UJIEHOB.
Ecau pas 1Byx otHoulennit @ ¢ b v ¢ : d BuinosHsietcs paBeHcTso ad = be,
Toa : b = ¢ : d — BepHas nponopuusi.

Ecaii B BepHO# MPONOpLHH NOMEHSITh MECTAMH CPeIHHE WK KpaliHHe uJie-
Hbl, TO NOJYYHBLIHECS HOBbI€ TPONOPLIMH BEPHbI.

B nponopuuu

§ 3. [IpouenTts

1% — sT0 L yacrsor LLeJ10TO.

100
Ecanu  a— 100% 0
b— p%,

b= 3-E;
® [IDOLEHT OT YKcJia 100"



§ 4. Apnpmernueckne nerictaus. CpasHenue ynces 11

® YHCJIO 110 NPOLEHTY a = b-100 100;
D ‘
® KOJIMYECTBO MPOLIEHTOB, KOTOPOE COCTABJSET YHCJO b OT UHCIa @
p = b:100
-

®opmyana npocrToro npoueHTHoro pocra (¢hopmyJia NPOCTbIX MPOLEH-
TOB):

Sn = S(1+1m0

rae S, — HapalléHHas cyMMa (HUCXOHast CyMMa BMeCTe C HauHCJIEHHbIMH
MPOLEHTaMH ),

S — ucxoaHasi cymMMa;

p% — NpPOLEHTHasi CTaBKa OT CyMMbl, BbipaXKeHHas! B 101X 33 NEPHOL,

7L — YHCJIO MEPHONI0B HAYHCJ/IEHHSI.

®opmyJia C10XKHOrO NPOLEHTHOrO PocTa (PopMyJia CI0XKHbBIX NPOLIEH-

TOB): p A"
Sa=5(1+165)
rae S, — HapalléHHas cyMMa (MCXOAHasi CyMMa BMeCTe C HAaUHMCJIEHHBIMH
MPOLIEHTaMH ),
S — HcxodHas CymMma; :
p% — NpOLIEHTHAs CTaBKa OT CyMMbl, Bbipa>KeHHast B 105X 33 TIEPHOL;
N — YHCJO NePHO0B HAYUCIEHHSI.

§ 4. Apundmertnueckue aeiicteus. CpaBHeHHe YHCE

Ecau yMHOXHTD UHC/HTEb U 3HAMEHATeb APOOH HAa ONHHAKOBYIO BEJH-
YHMHY, OTJIMYHYIO OT 0, TO 3HaueHHe 1poOH OCTAHETCs [PEXKHUM.

Ecau uncaurenn U 3HaMeHaTeN b 3aJlaHHO APOGH UMEIOT OOLIHA NesuTeb,
TO 06€ UaCTH MOXKHO Pa3e/iuTh Ha Hero; Takas onepauyst Ha3bIBaeTCst COKpa-
weHueM apobHu.

CpaBhenune apobeit. lns cpaBHEHHS, CNIOXKEHHS W BbIUMTAHHS OGbIKHO-
BEHHbIX Apo0el HX cleyeT MPUBECTH K ONHOMY H TOMY >Ke 3HaMeHaTello.

Yro6b! CpaBHUTL JBe OGBIKHOBEHHbIE APOOH, CJielyeT NPHUBECTH HX K 06-
LleMy 3HAMEHATeJI0 H CPaBHHTb YHCJHTENH NMOJYUHBLUMXCS APOGeii. ﬂpon c
6OJIbLLMM YHCaHTENeM OyaeT Godblile,

Ha koopanHaTHOM Jiyue TOUKa, MMeIOLLask MEHbIUYIO KOOPAHHATY, JIEXHT
JieBee OT TOUKH, UMeloLLel 6OJbLLIYI0 KOOPIHHATY.
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M3 1Byx oTpHLATENbHBIX UKCes GOJIbLie TO, MOAYJlb KOTOPOro MeHbLE.

YmHoxeHne apo6Geir. UToGbl YMHOXKHTb ABe OObIKHOBEHHble APOGH,
HY>KHO MEPEMHOXHUTb WX YHCJHMTENN W 3HAMEHATeJNH: % - g = Z—;. Yro68b!
YMHOXHTb ApO0b Ha HAaTypaJibHOE YHCJ/O, HALO YHCJIMTEb YMHOXKHTb Ha 3TO

. a ac

4MCJ10, @ 3HaMEHATe/b OCTABHTb TeM Xe: 3 - ¢ = —%.

Jenenue npobeit. UtoObl pas3aeintb 0Hy 06bIKHOBEHHYIO 1po6b Ha ApY-
ryl0, Halo YMHOXHTb NepBYIO Ha ApoOb, 06PaTHYIO BTOPOM:

a.c_a d_ad
b'd b ¢ bc’
Yro6bl pa3nennth Apobb Ha HATYPaJbHOE YHCJIO0, HAZl0 3HAMEHATE/b YMHO-
_a

be’

UT0oObl Moay4HTh Apo6b, 06pPATHYIO AAHHOMH, CJlefyeT MOMEHSITb MecTaMu
YUCJUTE/Ib U 3HAMeHaTeJlb.

lMpeo6pa3oBanne Mexay passHbiMH ¢opmaramu 3anucu apobeit.
Urto6el npeobpa3osaTh 06bIKHOBEHHYIO APOOb B APOOb AECATHUHYIO, CJeLyeT
pa3[e/IuTh YACJMTENb HA 3HAMeHaTedb. [Ip1 3TOM He Bceraa MoXKHO NOJYYHThb
KOHEUHYIO IeCATHUHYIO APO0b. v

XKHTb Ha 3TO YHUCJO, a YHCJIUTEJIb OCTABHTDb TEM XKe!: % . C

Hecokpartimyio 06bikHOBEHHYI0 Ap0o6Gb MOXXHO NPENCTaBHTb B BHIE KO-
HEYHOH JeCATHYHOH ApOoOH, eC/ii B Pas3/ioKeHHH eé 3HaMeHaTe s Ha NpoCTbie
MHOXHTEJH IPUCYTCTBYIOT TOJNLKO MHOXXHTENH 2 U 5.

Yr06bI Npeobpa3oBaTh ACATHUHYIO APOOb B AP0Ob 0ObIKHOBEHHYIO, CJle-
JyeT NpeACTaBUTb €€ APOOHYIO 4acTbh B BUAE HATYPaJbHOrO YUCJA, ACJEHHOTO
Ha COOTBETCTBYIOLLYIO cTerneHb Yucsa 10. 3aTeM K pe3yJsbTaty crpaBa NpHMH-
caTb LeJyI0 4acTb, (OPMHPYS CMeLLaHHYI0 ApO6b.

§ 5. Auarebpanueckue BblpaKeHHs

Anre6panueckum (OyKBeHHbIM) Bbipa)k€HHEM Ha3blBAeTCSl OfHA WJH
HeCKOJIbKO ajire6pauyeckHX BesIMUMH (uuces W OYKB), COENHMHEHHBIX MEXIY
co60¥ 3HaKaMH anreOpaHyecKUx AeHCTBUH: CJI0XKEHHS, BbIUHTAHHUS, YMHOXe-
HUAl W [eJIeHUs], U3BJIeUeHHUs] KOPHS U BO3BEAEHHS B LieJ1yIO CTeNeHb, a TAKXKe
CKOOKH, Onpeaensioulde nopsaoK BbINONHEHUs AeHCTBHH. KosnyecTBO BesH-
UHH, BXOASILLHX B anre6panyeckoe BblpaxKeHue, J0/KHO ObiTb KOHEUHbIM.
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Ecnu BMecTO BCex GYKB, BXOASLLUHKX B a.nreépauqecxoe BbipaxKeHue, 1noia-
CTaBHTb HEKOTOPbLIC YHCJA H BbINOJHHUTD ﬂeﬁCTBHﬂ, TO NOJIy4YeHHOE B pe3yJib-
TaTe YUCJIO HAa3biBAETCH 3HAYEHUEM a.nreﬁpamlecxoro BbIPDAXEHHA.

3HaueHust MEPEMECHHDbIX, MPH KOTOPbLIX anreépanquKoe BbIpa>K€HHE HME-
€T CMbICJI, Ha3bIBAOT A0NYCTHMbIMH 3HAYE€HUSAMH [IEPEMCHHbBIX. MHoxecTBO
BCEX NOMYCTHUMBIX 3Ha4YeHHH NMEPEMEHHbIX HA3bIBAIOT o6aactbio onpeaee-
HUSA anreﬁpauquKoro BbIpa>K€HHA.

ToxpecTBOM Ha3bIBaOT PaBEHCTBO, BEPHOE MpH BCEX AONTYCTHMbIX 3HAUE~
HHUAX BXOOALLHX B HETO NNE€PEMEHHDIX.

§ 6. CreneHb c ueabiM NoKa3artejaem \

CBo#cTBa CTENEHH C 1e/bIM NOKa3aTeNeM.

a" - ak = antk,

a”:af =a" % ecoun > k.
(an)k = a"k.

a” - b" = (ab)".

a” a\"

==\=) ,b#0.

b" (b) 07

[To onpenenenuto noaaratot, uto a’ = 1 a5 a060oro a # 0.

Ecana #0,T0a™" = EI’T' rae n — HaTypaJjbHOe YUCJIO.

Cl'lpaBeJ.]J]HBO PaBEHCTBO (%)“" = (g)"

§ 7. Mmnorounenbl. [Ipeo6pa3oBaHue BbipaKeHUH

OnHouNeHOM Ha3bIBAIOT BbipaXKeHHe, KOTOPOEe COAEPMHT UMCJA, HaTy-
paJjibHbI€ CTCMEHH NMEPEMEHHbIX H HX npouase,u,eﬂuﬂ.

OnHousieH Ha3blBaeTCs MPeACTaBJAeHHbIM B CTAHAAPTHOM BHAE, €CJIH OH
3anucaH B BHE NPOM3BEAEHHS UHCJOBOTO MHOXHTES, CTOSIILETO HA MEPBOM
MecTe, U CTerneHeH pasuyHbIX NepeMeHHbBIX.

Yuc10BOH MHOXKHTE/Ib Y OHOYJIEHA CTaHAaPTHOrO BHAA HAa3blBaeTCsl KO-
ahduueHTOM OHOUNEHA, CYMMy NOKa3aTeJiell CTeneHell nepeMeHHbIX Ha-
3bIBAIOT CTENMEHbIO OJJHOYIEHA.

MuorouneHom Ha3biBaeTcs anreGpanyeckas CyMMa OJHOUJEHOB.
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Ecaun Bce oaHOUMEHBI B MHOTOUJIEHE npuBeAeHbl K CTAHAaPTHOMY BHAY, TO
FOBOPAT, UTO 3TO MHOIOUYJIEH CTAHAAPTHOTO BHAA.

®opmyJbl npeoGpa3oBaHHsi MHOTOYJIEHOB.

Ilnst mo6bIX a, b 1 ¢ BepHBI C/IeayIOLLHe PABEHCTBA:

l.a? - b = (a—b)(a +1b);

2. (a+b)? = a® + 2ab + b?;

3. (a = b)?2 = a? — 2ab + b?;

4. (a+ b)® = a® + 3a?b + 3ab? + b3,

5. (a —b)3 = a® — 3a%b + 3ab? — b3;

6.a% +b® = (a + b)(a? — ab + b?),

7.a% - b3 = (a — b)(a® + ab + b?);

8.a2? + bz + ¢ = a(x — z1)(x — x2), Tie T, U Tz — KOPHH KBAAPaTHOTO
ypasuenHst ax? + bz + ¢ = 0.

§ 8. Auare6panueckue apo6u

OcHoBHOE CBOICTBO APOOH: % = %, b#0,c#0.

JefcTBus c Apo6amu (npeanosnaraercs, yTo 3HaMeHaTe M Apobel OTAHY -
HbI OT HYJS):

=]
+
=

a_ b a_ —a_ a
cteT ¢ 5T b
a,c_ad+bec a.c_ad
b d bd b d b
a ¢ _ac a\" _a”
b d  bd (b) b

§ 9. KsaaparHbie KOpHH

ApMd)MeTM‘leCKHM KBaApaTHbIM KOPHEM K3 UHCJ/Aa a Ha3blBAe€TCsl HEOT-
pvLaTe/SbHOE YUCJIO, KBAAPAT KOTOPOIro paBeH a, TO €CTb BbIITOJHAIOTCS yCJ0-
BUSA: ’

e a>0,
o (va)®

=a
npu aroéom a = 0.
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CgoiicTBa apu¢MeTHYECKOr0 KBaAPaTHOTO KOPHS.

1) KsanpaTHbiii KOpeHb U3 MPOU3BEJIEHHS HEOTPHLIATEIbHBIX MHOXKHTEJeH
paBeH MPOU3BEIEHHIO KBAPATHBIX KOPHEH U3 ITHX MHOXHKTEJIEH, TO €CTb eC/IH
a>0,b>0, ToVab=+/aVb.

2) KBazparnblii KOpeHb U3 APOOH C HEOTPHLATE/bHbIM YHCJIMTENEM H 110-
JIOXKHTEJIbHBIM 3HAMEHATE/EM PaBeH YaCTHOMY OT AEJNE€HHA KBaJIpaTHOI'O KOPHA
U3 YHCJIUTEIS HA KBAJPaTHBI KOPEHb 13 3HaMeHaTesisi, TO ecTb ecau a 2 0,

a_ Ve
b>U,TO\/; /b

3) Ipu n060M 3HaYEHHH a U HATYPAJIbHOM kK BEPHO PaBEHCTBO

VaZk = |a*|.

§ 10. JluHe#Hble U KBaJipaTHbie ypaBHeHHUS

Jluneiinoe ypaBHeHue. YpaBHerue Buaa ax + b = 0, rae a 1 b — Heko-
TOpble YHC/IA, T — MepeMeHHast, Ha3blBaeTcs JIHHeHHbIM. KOpHH JinHeHHOoro
ypaBHeHHs

. npna;éO,beRw=—Q;
enpua=0,b=0=z€R,
enpua=0,b#0z€a.

KBsagpatHoe ypasHeHue.

Ypaprenue Buga ax? + bz + ¢ = 0, a # 0 Ha3biBaeTCsi KBaAPATHLIM
ypaBHeHHeM.

NuckpumuHant D = b% — 4ac.
Ecau D > 0, TO KBapaTHOE ypaBHEHHE UMEET 1BA PA3JIHUHBIX KODHS:

_ —b—VD _ —b++VD
=T 2a 2T T

1 2a

Eci D > 0 u b — uéTtHoe, TO KOPHH KBaAPaTHOrO ypaBHEHHsI MOTYT GbiTh
BbIYKCJIEHBI 1O (hopMy.Jie:

_ =b/2—/(b/2)? —ac oy = -b/2 + 1/(b/2)? —ac

a

I
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2
B stom cayuae (Q> —ac=L
2 4
Ecan D = 0, To KBagpaTtHoe ypaBHeHHe HMeeT ABa KPaTHbIX KOPHS
Ty = Tp = _2_ba (Tak»Ke HHOFIa rOBOPSAT, UTO KBAJPAaTHOE YPABHEHHE B 3TOM

cJlyuae UMeeT OJIMH KOPEHb ).
Eciu D < 0, To aefiCTBHTE/IbHBIX KOPHEH HeT.
YpasHeuue Buaa z2 + pr + ¢ = 0 Ha3biBaeTCsi NPUBEJEHHbIM KBaj-

paTHbiM ypaBHenuem. Quckpumunant D = p? — 4q. [Ipy D > 0 Kop-
2
HH 3TOTO YPaBHEHHSI MOXXHO HaiTH No ¢opmynam: T; = -2 _ %— —-q,

2
2
x2=—222+ %—q. [Ipu D =0 xz—g.

HenoaHble KBaJpaTHbli€ YDABHECHHA.

1) az? +bx =0, #0;, z; =0, xz:_g‘

2) az?+c=0.Ecmmac < 0,Toz; = — —g, To = \/_ﬁ‘ Ecanac > 0,
TO AEUCTBUTEJbLHBIX KOPHEH HeT.

3) az? =0; z = 0.

Ces3b MeXxay K03 HLUMEHTAMU U KOPHAMH KBaJPaTHOTO

ypaBHEHHS.

Ecima+b+c=0,T02) =1, T2 = ﬁ-
Ecan a + ¢ = b (uau, uto 10 Xe camoe, a — b+ ¢ = 0), 70 1 = —1,
.’L‘2=—£.
a

®opmyani Buera.
Ecam x,, To — KOPHH KBaJpaTHOTO ypaBHeHus ax? + bx + ¢ = 0, To

b c
Tg=—=, T1Tg = —.
Z1 + T2 g DT =
Jlns ypasHeuusi Buga x2 +pr +q =0
Ty + T2 = —p. T1T2 = 4.

Pa3noxeHHe KBaipaTHOT0 TPEXUeHa HA MHOXKHTEJH.
Ecan D > 0, 10 az? 4+ bz + ¢ = a(x — z1)(z — x2), (Z1,T2 — KOPHH
ypaBHeHus ax? + br + ¢ = 0).
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Eciu D=0, t0az? +bx+c = a(a: —11)?%, (z; — KOpeHb ypaBHeHHS
az? + bx + ¢ = 0).

§ 11. Cucrembl AByX ypaBHEeHHH ¢ ABYMS
HeHW3BEeCTHbIMH

CucreMa ABYX ypaBHeHHﬁ C IByMs HEU3BECTHbIMH HMEET BHA!

a1+ byy+ec =0,
a2z + boy +co = 0.

PeuieHHeM cHCTEMbI ypaBHEHH C IBYMsl IEPEMEHHbIMH Ha3bIBAeTCs Na-
pa 3HaueHHii nepeMeHHbIX (T;Yy), 06paLIAIOILAasi KAaXKI0€e yPaBHEHHE CHCTEMb
B BepHOe paBeHCTBO. PelinTh cHCTeMy ypaBHEHHII — 3HAUMT HaiTH Bee eé
peLleHust Wi YCTAaHOBHTD, YTO UX HET.

o CHcTeMa MMeeT eIMHCTBEHHOE pellieHHe, ecJln —L 7& B
2

e CycTeMa He HMeeT pellieHHH, eCJH %L = % # %l
2 2 2

e Cucrema HmMeeT 6€CKOHEUHO MHOTO PeLUeHHH, eC/H —g—l = % = %
2 2 2

§ 12. HepaBeHcTBa ¢ 01HO#H NePEeMEHHOM U
CHCTeMbl HEpPaBEHCTB

PelieHneM HepaBeHCTBA C OAHOI NEPeMEHHOM HA3bIBAETCS 3HAUCHHe Ne-
peMeHHOI!, KOTOpOe 06PaLLaeT ero B BEPHOE YHCIOBOE HEPABEHCTBO.

HepaBeHCTBa, MHOXECTBA PELIEHHH KOTOPBIX COBIMALAIOT, Ha3bIBAIOTCH
PaBHOCHJIBHBIMH.

064aCTbI0 ONpeae eHHs HEPABEHCTBA C OHOM NepeMeHHON Ha3bIBaeT-
Csl MHOXKECTBO 3HAUYEHHIT MePEMEHHOI!, NIPH KOTOPbIX 06€ YaCTH HepaBeHCTBa
HMEIOT CMBICAT.

V ”3 JAaHHOro HepaBeHCTBa nOJIquETCﬂ paBHOCH.anOE EMy HepaBeHCTBO,

ecJIn '

1) M3 01HO! YAaCTH HEpPaBEHCTBA NEPeHeCTH B APYIYIO CJaraemMoe C NpoTH-
BOTIOJIOYKHBIM 3HAKOM;

2) 06€ YaCTH HePaBEHCTBA YMHOXKHTD HJIH PA3/1EJIHTh HA OJIHO U TO XKe Mo-
JIOXKHTEJIbHOE YHUCJIO,
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3) o6e 4acTH HepaBEHCTBA YMHOXHTb HJIH Pa3eJIiTh Ha OJHO H TO Xe OT-
pHUATEIbHOE YHCJI0, H3MEHHB 3HAK HEPABEHCTBA HA MPOTHBOMOJIOXKHbI;

4) B KaKOM-JIMGO YAaCTH HEPABEHCTBA HAH B 0GEUX €r0 YACTSIX BbINOJHHTD
TOXKAECTBEHHOE NPe0o6pa3oBaHHe, He MeHsoLLee 06J1aCTH Onpe/ie/IeHHs Hepa-
BEHCTBA.

Pewennem cucTeMbl HepaBeHCTB C OZHON NepeMeHHON Ha3biBAETCS 3HA-
YeHHe MEPEMEHHOH, NMPH KOTOPOM BEPHO KaXK[A0€ H3 HepPaBEeHCTB CHCTEMbI.
MHOXXeCTBOM peLleHH i CHCTeMbI SIBJAETCS MepeceyeHHe MHOXKECTB pelLleHHH
HEPaBEeHCTB, BXOJSALUMX B 3Ty CHCTEMY.

§ 13. PeuwieHne kBaapaTHbIX HepaBEHCTB.
HepaBeHcTBa, coaepxkauiye nepeMeHHyI0 Mo
3HakoM MoayJsa. CHcTeMbl HepaBeHCTB

KBappaTHbiM HepaBeHCTBOM C OIHON NepeMeHHO! T Ha3biBalOT HepaBeH-
¢TBO BHa azx? + bz + ¢ > 0, rae a, b, ¢ — AelcTBUTeNbHBIE YHCAa, a # 0.

JIio60# uneH HepaBeHCTBA MOXHO NMepeHeCTH M3 OAHOMH YaCTH HepaBeHCTBa
B IPYTyIO C MPOTHBOMOJIOXKHBIM 3HAKOM (He MeHsis NPH 3TOM 3HAKa HepaBeH-
CTBa).

Ecan o6e yacty HepaBeHCTBA C NepeMEHHOH £ YMHOXHTb HJIH pPa3ie/nTb
Ha OJIHO H TO XK€ BblpaXKeHHe p(x), MOJIOXKHTEeJNbHOE NPH BCEX 3HAYEHUAX T, H
COXP@HHTb 3HAK HCXOAHOrO HEPABEHCTBA, TO MOJYYHTCSl HEPABEHCTBO, PaBHO-
CUJIbHOE JaHHOMY.

Ecau 06e yactu HepaBeHCTBA C MepeMeHHOH & YMHOXHTb WJIH pa3nenuTb
Ha OJIHO M TO >Ke Bbipa)keHHe p(x), OTPHLIATEIbHOE NPH BCeX 3HAYEHHUAX T, H
M3MEHHTb 3HaK HCXOHOrO HEpaBEeHCTBA HA MPOTHBOMOJMOXHbII, TO MOJYYHTCS
HepPaBEHCTBO, PaBHOCHJIbHOE JaHHOMY.

KBanpathblii TpéxusieH az? + b + ¢ ¢ OTpHLATE/bHBIM IMCKPUMUHAHTOM
NPH BCEX 3HAUEHHUAX T HMEET 3HaK CTapliero KoadgHuuenTa a.

z, =20,
Monyab BellleCTBEHHOrO aprymenTa |z| = { “z z<0.

OcHoBHble CBOIHCTBA MOAYJS.

al >0
_ - al _ la|

al =1 -al 2= o x0

lab| = |a| - |b] la + 0| < |a| + |b]

la? = a? la — 8] > |a| — o]
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Pewennem HepaBehcTBa |z| < b siBAsiloTCA 3HAuUeHus z, ynos.neTBopﬂ-
10LIMe HepaBeHCTBY —b < x < b. :
Pewennem HepaBencTBa x| > b ABASIOTCA 3HAUEHHA T YAOBIETBOPSAIO-
< —b,
x> b.

Hekortopble MeToabl pelileHUst ypaBHEHHl H HEPaBEHCTB, COAEPKALUUX
MOJYJIb:

LIHE€ COBOKYITHOCTH HEPABEHCTB

1) O6wuit Mmeroa. Pa3o6béM unCOBYIO OCb TOYKAMH, B KOTOPbIX 06pa-
LLAIOTCSA B HYJIb BbIPaXKEHHS1, CTOSIILIME M0 3HaKOM Moayisi. Peluaem HepaBen-
CTBA Ha KaXX/10M H3 IMOJTy4YeHHBIX [IPOMEXKYTKOB.

2) Meron Bo3Beaenun B kBaapar. | f(z)| = g(x) paBHOCHIbHO CHCTEME
f*(z) = ¢*(),
g(z) 2 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. Yucaosble nocne10BaTEJbHOCTH.
ApudmeTHueckasn U reoMmeTpHyYecKas
nporpeccuu

ApudmeTHueckas nporpeccus.

ApudmeTHueckoit nporpeccuei Ha3bIBaeTCsi IN0CJAEA0BATENbHOCTD,
KaXK[blil UleH KOTOPOH, HaUHHas CO BTOPOrO, PABEH MNpeblaylLeMy, CJ0XKEH -
HOMY C OHHM H TeM e YHUCJIOM. DTO YHCJIO Ha3biBalOT Pa3HOCTbIO apudme-
THYECKO# NPOrpeccHu 1 o6biuHo 0603HayaloT 6ykBoi d.

1. Ec/iu @, ecTb n-ii unen, d — pasHoCTb ¥ Sy, — CyMMa 72 epBbIX 4€HOB
apH(dMETHUYECKO#H NPOTPECCHH, TO -
d = any1 — Qn, an = a1 +d(n_ 1);

ay +ap)n 2a; +d{n—1))n
Sn=——( n) nJmSn:( 1+ d )
2 2
Apudmernueckas nporpeccust Bospacraer, ecau d > 0, U yGbiBaert, eciiu
d<a0.

2. Ecam ag, ai, am, @, — ujieHbl apuMETHUECKOI MPOrPeCCHH C TAKHMH
HoMepaMu,uTo k +1l=m +n,To ax + a; = A + .
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3. Kaxabi#i uneH apudMeTHUECKOH NPOrpeccH, OTIHUHBIH OT MepBoro M
MOCJIeIHEro, PaBeH CpelHeMy apH(METHUECKOMY COCEAHHX C HUM UJIEHOB:

_ Qp-1 +Qn4y
U = ———5—

leomeTpuueckasn nporpeccus.

leomeTpHueckoit nporpeccuei HasbiBaeTcsi MoCJeI0BaTENbHOCTb OT-
JIMUHBIX OT HYJIl YHCeJI, KaX[bli UleH KOTOPOH, HauKHAsi CO BTOPOro, paBeH
MpeablayLieMy, YMHOXKEHHOMY Ha OJHO H TO e YHUCJ0. DTO YUCJO Ha3biBAKOT
3HaMeHaTeJieM reoMeTpHYeCcKON Nporpeccuu u o6bluHO 0603HauaT OyK-
BOH q. ,

1. Ecau by, ecTb n-ii uneH, ¢ — 3HaMeHatenb H S, — CyMMa n repBbiX
YJICHOB reOMETPHYECKOH MPOrpecCcHH, TO

b -
q=’g—“, bn = b1g™" !,

b (q" - 1)
= —-—q —1 ¢ # L.

2. Ecam by, by, by, by, — usieHbl reOMETPUYECKON NPOrPECCHH C TAKUMU
HOMepaMH, YTO k + 1 = m 4 n, 10 b - by = by, - by,

3. KBazapar ka)kaoro useHa reoMeTpHUECKOH MPOrpecCcHH, OTJIHYHOrO OT

f1€PBOro H NnocJieAHero, paBeH Npou3BeAEHHIO COCEAHUX C HUM HJIEHOB!
2
bn - b'n,—l : bn+l~

Sn

BeckoHeuHo y6biBaloulasi reoMeTpHyecKas NporpeccHus.
[eomerpuueckas nporpeccus 6eckoHeuHo ybbiBatoLuas, ecu |q| < 1.
Ecan S ectb cymMa GeckoHeuHo yOblBatolLlel reOMETPHYECKOM nporpec-

CHH, TO S = b
l1—¢q

§ 15. HccaepoBaHue GpyHKUMHU K nOocTpoeHHue rpaduka

O6aactb onpeneneHns PyHKUHH.

Obaacmoio onpedenenun D(y) pynkyuu y = f(x) Ha3biBaeTCA MHOXKe-
CTBO BCEX 3HAUEHHIT apryMeHTa x, /LISl KOTOPbIX BblpaxeHue f(x) onpeaesneHo
(rMmeeT cMbICa).

O6aactu onpeneneHusi OCHOBHbIX 3ieMeHTapHbIX GyHKkuuin. Obaacts
onpenesieHus J060ro MHoroujseHa — R.

D (i) = (—o00: 0) U (0; +00)
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D (%/z) = [0; +00)
D (**/z) =R

MHoXecTBO 3HauUeHHt PYyHKUHH.

Mnoxcecmeaon (obaracmoro) sanauenud E(y) pynkyuuy = f(x) Hasbi-
BAETCs MHOXXECTBO BCEX TAKUX YUCEJ Yo, LIS KAXKAOTO H3 KOTOPbIX HaHAeTCs
TaKoe YUCJIO Zg, 4T0 f(Zo) = yo-

O6nacTH 3HaueHUM OCHOBHBIX 3JIeMEHTaPHbIX PYHKUMIA.

O6nactbl0 3HaYeHHH BCSAKOTO MHOTOYJIEHA UYETHOM CTeMeHH SBJSETCA
POMEXYTOK [m; +00), TA€ M — HaWMeHblliee 3HaUeHHe 3TOr0 MHOrouJeHa,
JIH6O MPOMEXYTOK [—00; 7], rae n — HanGosbliee 3Ha4eHHe 3TOro MHOroue-
Ha.

O6nacTblo 3HaUeHHH BCIKOrO MHOTOUJICHA HEUSTHOM CTENeHH sBasercs R.

YE€THOCTD U HEYETHOCTb PYHKUHH.

®ynkuns y = f(x) HasbiBaercs uémuoi, ecau ais ao6oro x € D(f)
BepHO paBeHCTBO f(—x) = f(z). [paduk uéTHOH PYHKUHH CHMMETPHYEH OT-
HOCHTEJIbHO oCH Oy.

dyukuua y = f(z) Ka3biBaetcsi HewémHod, ecan ans moboro z € D(f)
BepHO paBeHCTBO f(—z) = — f(x). [paduk HeuéTHOI PYHKLHH CHMMETpPHYEH
OTHOCHTEJIbHO Hayasla KOOpAKHAT.

Ipaduku anemenrapubix pynkumii. Ha prcynkax 1 — 2 nuso6paxeHbl
rpacdMKH HEKOTOPBIX 3JIEMEHTaPHbIX QYHKLHH.

VA yA y=
k

y=§ <
k>0 1 1 1
0] 1 -10 r

Puc. 1

oRIx

V=

Mocrpoenne rpadukoB PyHkumii «MexaHH4eCKMMH» npeobpa3osa-
HUSIMH.

Ipaduk byHkunn y = — f(z) noayuen u3 rpaduka dyHkunn y = f(x)
OTpakeHHeM OTHOCHTeNbHO ocH Ox (cM. puc. 3).
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_11 X

0’1 _401 >

YA

L1 T
)
-

2k
vl y=% 4y 2Nx
1

y=-fx)

\

.Y =)

Puc. 3

[paduk byHkunn y = f(—z) nonyuen u3 rpaduka dyukunn y = f(x)
OTPa>XEHHEM OTHOCHTeJ/IbHO 0cH Oy (cM. puc. 4).

Ja

| [

Ipaduk dyukunn y = m - f(z), m > 1, noaydeH u3 rpaduka GyHKUHH
y = f(x) pacTsixeHueM B m pa3 B1oJb ocH Oy ot ocH Ox (CM. puc. 5).

Ipaduk pynkun y = m- f(z), 0 < m < 1, nonyueH u3 rpaduka QyHKuUHH

y = f(z) cxatuem B 7—7?1— pa3 Baosib ocH Oy k ocu O (cM. puc. 6).
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Puc. 6

Ipaduk ynkunn y = f(kx), & > 1, nonyyeH u3 rpadHka (byHKuHu
y = f(z) cxxatieMm B k pa3 k ocu Oy Brosib ock Oz (cM. puc. 7).

-’

Y1) y=f0)
Puc. 7

Ipaduk dyHkumn y = f(kz), 0 < k < 1, nonyueH u3 rpauka GpyHKUUH

y = f(z) pacTsikeHHeM B % pas ot och Oy B1oab ock Oz (cM. puc. 8).

Ipaduk dyukunn y = f(x) + b noayuen u3 rpacduka dyHkuun y = f(x)
CIBHIOM BBepX Ha uicJ10 b npu b > 0 1 CABHIOM BHHM3 Ha uncio (—b) npu b < 0
(cMm. puc. 9).
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Y=

0]
Ny =f) +b, b>0
-y =1
Puc. 9
Ipaduk dyHkunn y = f(z + a) nonyue u3 rpaduka Gyukuuun y = f(z)

CIIBUTOM BIPaBO Ha YHCJIO0 —a NpH @ < 0 ¥ CIBMrOM BJIEBO HAa YUCJO a MpH
a > 0(cm. puc. 10).

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

-..~. \
-
e,
. R
-

v
ol
(Y
.
.
.
~

Puc. 10

Ipaduk byukumn y = |f(z)| (puc. 12, a) nonyyeH u3 rpacduka pyHKUUH
y = f(x) (cm. puc. 11) oTpakenrem OTHOCHTENBbHO OcH O 4aCTH 3TOrO rpa-
duka, nexaiueit Huxe ocu Ozx.

Ipaduk dyrkunn y = f(|z|) (cM. puc. 12, 6) nosiyueH u3 rpaduka GpyHKUHH
y = f(x) (puc. 11) o6beauHenrem uacTi 3Toro rpaduka, Jexallei npasee
ocu Oy, ¢ eé oTpakeHHeM OTHOCHTENbHO ocH Oy U ylajieHHeM YacTH, Jexa-
e nepee ocH Oy.
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YA
—
™\ x
7 >
Cy=fx)
Puc. 11

x /N =
y=119) 6)/ [N

y=flx)

Y

Puc. 12

§ 16. Aare6panyeckue ypaBHEHHSI H CHCTEMbI
HeJIHHEHHbIX ypaBHEHHH

MHorounieHoM n-H cTeneHH Ha3biBAa€TCs MHOTOYJEH BHAA

Pa(z) = apx™ + a1 + - + apn_1Z + an,
rae ag,ai, .. .,Q, — 3a4aHHble YUCAa, ag # 0,n € N,

apz™ — CTapLUIUi uneH MHorousieHa P (z),
n — CTeNeHb MHOTOU/EHa,
a,, — CBOOOAHbLIH UjieH MHOTOUJIEHa.

Anre6panueckum ypaBHeHHeM - CTENeHH Ha3bIBAETCS YpaBHEHHE
ax” + a1zt + -+ a1z +a, =0.

Ecau ypasheHue apz™ + a12" L + -+ an_1x+a, =0

C LUeMbIMH KO3(PHUHEHTAMH ag,ay,...,0n, T1€ Gy, 7F 0, UMeeT LeJbli

KOpeHb, TO 3TOT KOPEHb ABJASCTCA ACJAUTENEM UYUCIA an (CBOﬁO,IIHOl‘O yJleHa
ypaBHeHHsl).

OcHoBHas Teopema Bbicuieit anre6pbl. Ha MHOXKecTBe KOMIUJIEKCHbBIX
yuces J06oe anrebpanyeckoe ypaBHeHHe HMeeT XOTs Obl OIMH KOPEHb.
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§ 17. PeleHune uppauHoHaibHbIX ypaBHEHHH H
YPaBHEHHI, colepKalLUX HEU3BECTHOE MO,
3HAKOM MOAYJsi

HppaunoHaibHbLIM ypaBHEeHHEM Ha3biBaeTCsi ypaBHEHHE, coleprKallee
HEH3BECTHOE MO/ 3HAKOM KOPHS.
K npocTefilunM MppaunHoHaibHbIM YPABHEHHSIM OTHOCSITCS yPaBHEHHsI BUAA

V(@) =a Vf(z)=g(z)u\/f(z) = Vg(z).

OcHoBHble cOcO6bI pelleHHs UPPALMOHANLHOTO YPaBHEHHS.

[. ITepexoa k pauroHasbHOMY afre6panyeckoMy ypaBHEHHIO, KOTOPOE JiH~
60 PaBHOCHJIBHO HCXOAHOMY MPPaLHOHAJIbHOMY YPABHEHHIO, JHOO SBASETCS
€ro CJIeJICTBHEM.

1) ITo onpenenenno \/f(z) = a, f(z) = a?.

2) OT uppaukoHa/bHOro ypaBHeHus Buaa / f(x) = g(z) MOXHO mnepeiTH
K PABHOCHJIbHOH €My CHCTEME:

V@) = gta) = { 17587

3) Ot uppaumoHasbHoro ypasHenus suna 1/ f(z) = v/ g(x) MoxHo nepeii-
TH K OfHOH U3 PABHOCHJIbHBIX €MY CHCTEM:

\/— Vi@ o {f(x);o( ),
\/— Vi@ & {f(m ig(ﬂf),

HepagencTso g(z) > 0 (win f(x) > 0) B 3THX CHCTEMAX BbIPaXKaeT ycJ0-
BHE, TIPH KOTOPOM YpaBHEHHE MOXKHO BO3BOIHTb B UETHYIO CTEMEHb, OTCEKAET
MOCTOPOHHHE PELLIEHHsI U NO3BOJISIET 06X0AUTHLCA Ge3 POBEPKH.

I1. BenenHe HOBO# nepeMeHHON.

Ecav B ypaBHeHHH HEOLHOKPATHO BCTPEYaETCs HEKOTOPOe BbipaXKeHHe,
3aBHCHLLEE OT HEM3BECTHOH BEJHUMHBI, TO UMEET CMbICJ 0003HAUHTb 3TO Bbl-
pakeHHe KaKoH-HHOYlb HOBOH NepeMeHHOMH U NOMbITaTbCs PeLUHTh YpaBHEeHHe
CHauaJ/ia OTHOCHTEJIbHO BBeIEHHOH HEW3BECTHOH, a 3aTeM y>Ke HalTH HCXO.-
HYIO HEH3BECTHYIO.

Hanpuwmep, af(z) + by/f(x) + ¢ = 0. O6o3Hauum / f(z) = t, Toraa
at’ + bt +c¢ =0,
t>=0.

II1. Merona cBesieHHs K SKBUBAJNEHTHBIM CHCTEMAM PaLHOHANbHBIX ypaBHe-
HHH.

ypaBHEHHe PaBHOCHJILHO CHCTEMe YPaBHEHHI {
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YpasHenusi Buaa vazx + b + ez +d = p, rae a, b, ¢, d — Hekotopbie
YHMCJa, YaCTO YAAETCA PELUNTD NPH NMOMOLUH BBEEHHS IBYX BCIIOMOraTe/IbHbIX
HEeU3BECTHBIX ¥ = Vazr +bu z = Vcx +d, rhe y,z = 0 1 nocjenyoLero
nepexofia K SKBHBAJIEHTHOH CHCTeMe palMOHaJIbHbIX ypaBHeHHH. [Toayyen-
HOe ypaBHeHHe OyleT COoAepXKaTb [Be HEW3BECTHbIX, KOTOPbIE 3aBHUCAT OJHA
OT IPYro# NocpeACTBOM cTapoii nepeMeHHOH z. C noMolLbio Npeo6pa3oBaHHi
MO>KHO MOJIYYHTb CHCTEMY IByX YPaBHEHHH OTHOCHTEJIbHO [BYX HEH3BECTHbIX
yHuz.

IV. Ucnosnb3oBan1e cBOHCTBa MOHOTOHHOCTH (YHKLIHMH.

Ecau ypaBHeHHe HMeeT BHIL

f(z) =0,
rae f(x) Bo3pactaer (y6biBaet), MiH
f(z) = g(z),

rae f(x) v g(z) «BCTPEUHO MOHOTOHHBI», TO eCThb f(x) Bo3pacTaer, a g(z)
yObiBaeT UIH Ha060POT, TO TaKOe ypaBHEeHHe UMeeT He Gosiee OHOTO KOPHS.
Ecau yaaérest npuBecTH ypaBHEHME K TAKOMY BHIY W HaHTH KOpeHb, TO OH
u OylleT pelleHHeM JaHHOro ypaBHeHHsl. Bo MHOrux ciyyasix KOpeHb Takoro
ypaBHeHHsi y100HO HaX0AuTb NoAGOPOM.

§ 18. 3apanus, cogepkauide napamerp

[TycTb naHo ypaBHenue Buna f(a,z) = g(a,z), rae a,r — nepemMeHHble
BEJIHUHHBDI.

[TlepemenHast a, KOTOpasi NpH peLLEHHH 3TOTO ypaBHEHHst CUMTaeTcs Mo-
CTOSIHHOH, Ha3blBAaeTCsi MapaMeTpoOM, a CaMoO ypaBHeHHe — ypaBHEHHEM,
cojepiKauiuM napamerp.

Pelunte ypaBHeHHe (C nepeMeHHOH = H NapaMeTPOM @) — 3HAUMT Ha MHO-
XKecTBe JeHCTBUTENbHBIX YHCes PeuinTb CEMEHCTBO YPaBHEHHH, NOayyaeMblx
M3 JAaHHOTO NPH BCEX JOMYCTHMbIX 3HAYEHHAX NapaMeTpa a.

MHorue ypaBHeHHs C apaMeTPOM MOTYT ObiTb pelleHbl ¢ TOMOLLbIO CJle-
AYIOULEro ajropuTMa.

1) OnpeaenuTsb orpaHHyeHHs, HajlaraeMble Ha 3Ha4€HHs HEH3BECTHOTO T H
napameTpa a, MCXOAsi U3 TOTO, YTo hyHKUHUH f(a, ) U g(a, T) UMEIOT CMBICII.

2) OnpeneinTb popmanbHble pelleHHst YPaBHEHHUs!, 3anHCbiBaeMble 6e3
yuéra orpaHHueHHd. Ecnu npH pelleHHH BO3HHKAIOT KOHTPOJIbHbBIE 3HAUEHHUSI
napaMerpa, TO HX HaHOCAT Ha 4uCJoBYI0 0Cb Oa. DTH 3HaueHHs1 pa3bHBalOT
06s1acTb NOMYCTHMbIX 3HaUEHHI NapameTpa Ha NoAMHoXecTBa. Ha KaxaoMm 13
MOAMHOKECTB PeLIaioT 3aJaHHOe ypaBHEHHe.
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3) MickntounTh Te 3HaueHns napaMeTpa, Npu KOTOpbix GopMasibHbie peliie-
HHSl HE yI0BJIETBOPSIOT NOJY4eHHbIM OTPaHHUEHHSAM.

4) Ha uuncnosyio ocb Oa 006aBUTb 3HaueHHsi NapameTpa, HaiaeHHble B
n.3). Ilas Kaxmoro U3 npoMexxyTkoB Ha ocu OQa 3ankcaTh BCe MOJIyYeHHbIE
pelleHHs B 3aBUCHMOCTH OT 3HaUeHHi napaMeTpa a.

O) 3anucarb OTBET, TO €CTb pelleHHs: B 3aBUCUMOCTH OT 3HAUEHHH napa-
MeTpa a.

[1pu peuieHnn 3aaaHuii ¢ napaMeTpamMu 4acToO BCTPEYAlOTC 3afaun (Uiu
NPUBOASALLHKE K HUM) O PACTIOJNOKEHHH KOPHEH KBaIPaTHOTO YpaBHEHHS.

[TycTb 21 ¥ 22 — KOpHH KBaapaTHOrO TpéxuseHa () < x2)

f(a:) = az? + bz + ¢, y kotoporo D = b? — dac,a # 0, 9 = —% M 1aHBI

HeKoTopble TOYKH A u B ocu Ox.
Ymeepacoernue 1. O6a KopHsi MeHbLIe uicia A, ToecTb ) < Anzy < A
TOT/@ U TOJIbKO TOTAa, KOraa

D >0, D >0,
a>0, i a <0,
I < A’ g < A,
f(A)>0 f(A) <0 (cMm. puc. 13).
Yy
AY a0 A <0
S(4) :
“/OL
X, XN A T
xo o
x\O|l fx4 x
| 1 (4)
Puc. 13

Ymeepacoenue 2. KopHu nexar no pasHble CTOPOHbI OT YHcJa A, TO €CTb
T1 < A < xg, TOrAa 1 TONbKO TOTAA, KOraa

a>0, a<0,
{fM)<0 HH {fM)>Q

Ymeepxcdenue 3. O6a kopHs 6osblie yucaa A, Toectb 3 > Anzg > A,
TOr[a H TOJMIbKO TOrJa, Koraa
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D >0, D >0,

a >0, IR a <0,

To > A, Ty > A,

f(A) >0 f(A) <0 (cMm. puc. 14).

y‘ y‘ a<0
fay  [a>0 |
x/Oi X2 >
A Xp x

T /x vl
4 x‘\&/ : * £4)

Puc. 14

Ymeepacoenue 4. O6a KOpHS JieXKaT MexXLy ToukaMH A H B, 1o ecTb
A<z < BnA < z9 < B, TOrza 1 TOJIbKO TOTAa, KOraa

D > 07 . ' D > 0,
a> 07 a < 0,
A<zg< B, wm A<z9< B,
f(A)>0a f(A)<0,
f(B)>0 f(B) <0 (cMm, puc. 15).
YA YA 2<0
f(4) a>0 !
f(B) *flol  \x
: A X B x>
Xo B
: -
OI
X 0
f(B)
Puc. 15

Ymeepacdernue 5. KopHu jiexar no pa3uble CTOPOHbI OT OTpe3Ka [A; B, To
ecTb 1 < A < B < x4, TOra H TOJIbKO TOra, KOrjaa
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a >0, a < 0,
f(A) <0, wwm f(A) >0,
f(B) <0 f(B) > 0 (cM. puc. 16).
\ A a>0
4 0 B
X4 X2 x.>
f4)
/(B)
Puc. 16

§ 19. 3daemeHTbl KOMOHHATOPHKH, CTATHCTHKH H
TEOPHHU BEPOSATHOCTEH

dneMeHTbl KOMOUHATOPHKH.

MHo0XecTBO (COBOKYNMHOCTb 3/IEMEHTOB) Ha3blBaeTCs 3aHYMEPOBAHHbIM,
€CJIM KaXKI0My 3JIEMEHTY 3TOr0 MHOXKECTBa CONOCTABJ/EHO CBOE HaTypaJsibHOe
yrcso (Homep) ot 1 10 n. 115t KpaTKOCTH 3aHyMePOBAHHbIE MHOXECTBA TaKKe
OyayT Ha3blBaTbhCs fasee Habopamu.

Yucao nepecranoBok. Otuyaiolmecs apyr ot Apyra nopsiakom Habopsl,
COCTaBJ/IEHHbIE H3 BCEX 3/IEMEHTOB JAHHOFO KOHEYHOr0 MHOXEeCTBa, Ha3blBa-
IOTCSl NePEeCTAHOBKAMH 3TOr0 MHOXKECTBA.

Yucao Bcex nepecTaHOBOK MHOXECTBA W3 1 3JeMeHTOB 0603HauaeTcs
P, v onpenensiercs no gopmyne P, =nlrnen!=1-2-3-...-n.

Yucao paamewreHuit. YnopsinoueHHole Habopbl, COCTOSILLHE U3 k pa3/ny-
HbIX 3JIEMEHTOB, BbIOPAHHBIX H3 JAaHHbIX 12 3JIEMEHTOB, Ha3bIBAIOTCS pa3melile-
HHAMH M3 T 3JIEMEHTOB M0 k. Pa3MelleHnsi MOryT OT/IHYaTbCA APYr OT Apyra
KaK 3JIEMEHTAMH, TAK H NOPSIAKOM.

UYncao Bcex pa3mellleHuit U3 n 31emMeHToB no k o6o3uauaetca AR u
onpegesasiercs no dopmyae
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Yucao coyetannit. HeynopsiiouerHbie HaGopbl, COCTOsILLHE H3 k 3/1€MeH-
TOB, B3SIThIX U3 AaHHbIX 72 3/1EMEHTOB, HAa3bIBAIOTCS COUETAHUSIMH U3 1 SJIEMEH-
T0B no k. CouetanHs OTJIHYAIOTCS APYT OT APYra TOJIbKO 3JIEMEHTAMH.

Yucsio coueTaHuit U3 n 31eMeHTOB 1o k 0603Hauaercs CE n onpenensier-
cst o opmyJie

k n!
= Hn R

CayuaitHble cOObITHS U UX BEPOSAITHOCTH.

OnbITOM, HIH HCTIBITAHHEM, Ha3bIBAOT BCAKOE OCYLLECTBJIEHHE KOMIJIEKCa
YCJIOBHH HJIH IEHCTBUH, NPH KOTOPbIX HabJI0aeTCcs COOTBETCTBYIOLLEE siBJIe-
HHe. Bo3MOoXxHbIil pe3yJibTaT OfnbiTa Ha3biBalOT COOLITHEM.

CayuaitHbIM Ha3blBaeTcs COGbITHE, KOTOPOE B JAHHOM OTBITE MOXKET NPO-
M30MTH, & MOXKET H HE NPOH30HTH.

CoO6biTHE Ha3bIBAOT JOCTOBEPHBIM B JAaHHOM OIbITE, €CJH OHO 00s3a-
TeJIbHO [IPOH30HAET B 3TOM omnbiTe, COObITHE Ha3bIBa€TCA HEBO3MOXHBIM B
JJAHHOM OIbITe, €CJIH OHO B 3TOM OMbITE MPOHU30HTH HE MOJXKET.

IlBa coObITHS HA3bIBAIOTCS COBMECTHbIMH B JaHHOM OfbITe, €CJIH MOsAB-
JleHHe OJHOTO M3 HHX He HCKJIIoYAeT MOsBJEHHS APYroro B 3TOM OMNbITe, H
HECOBMECTHbIMH, €CJIH OHH HE MOTYT POU30HTH BMECTE IIPH OHOM U TOM Xe
HCMbITAHHH.

JIBa coObiTHSA HA3bIBAIOTCS MPOTHBOMOJOXKHbBIMH, €CJIH NOSIBJEHUE OJHO-
r0 U3 HUX PABHOCH/ILHO HEMOABJIEHHIO APYTOro.

CoObITHSI CUHTAIOT PABHOBO3MOXXHbBIMH, €CJIM HET OCHOBaHMIt MoJaraTh,
YTO OJIHO COObITHE AIBASETCS 6oJee BO3MOXKHbBIM, YEM JpyrHe.

CyMmoii, uiH o6beaHHeHHeM, IByX COOBITHI Ha3biBaeTCsl COObITHE, CO-
cTosllliee B NOsIBAeHUH XOTs Gbl ofHoro U3 HuX. Cymma aByx cobbiTHit A u B
o6o3Hauaercsi A + B. AHajiornuHo onpeaesisieTcst ¥ 0603HAYaEeTCsA CyMMa n
COObITHH n

S A =A1+A2+... + A,

=1

DTa cyMMa 03HauaeT cOObITHE, 3aK/oUaloLIeecs B MOsBJIEHHH XOTs Obl 04~
HOrO U3 HHX.

lpounsBenenuem, i1 nepeceueHneM, IByx COObITHI Ha3biBaeTCs COObI-
THe, COCTOsILIee B OJHOBPEMEHHOM HX nosiBaeHHH. [Iponssenenue AByx cobbl-
. THit A u B o6o3nauaercs yepe3 AB. [1ponsBeneHue n coGbITHH

n

’]_[lAizAl-Ag-...-An
i=

03HauaeT COObITHE, COCTOsILLEE B MOSIBJIEHHH BCeX COObITHI Ay, Ag, ..., A,
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Pa3HocTbio cobbiTHit A u B HasbiBaetcst cobbitie C, KOTOpOe 03Hauaer,
UTO HACTYMaeT coObiTHE A M He MPOMCXOAUT coObiTHe B. PasHocTb coObITHI
NpHHATO 0603HauaTh A — B. '

Ecan npy KakaoM oCyLUeCTB/IEHHH KOMIIEKCA YCJIOBHI, NPH KOTOPOM
TPOHUCXOAHT COObITHE A, MPOUCXOAUT U COGbITHE B, TO roBOpAT, uTo A BIeUér
3a coboit B, unu A ABJsieTCS YaCTHbIM caydyaeM B, u o6o3navaercs A C B.
Ecan A C Bu B C A, To roBopst, uto A W B paBHOCH/bHBL: A = B.

BepositTHoCTb cO6BITHA.

Kaaccuueckoe onpedenenue sepoamnocmu. Beposatnoctb co6bl-
THs A onpenensiercst GopMyJioi

P(A) =m/n,

A€ ™ — YHUCJIO BCeX PaBHOBO3MOXKHbIX 3/1eMeHTapHbIX HCXOAOB ONbITA, 1M —
YHCJIO 3/IeMEHTAPHbBIX HCXOAO0B, 6/1arONPHSITCTBYIOLLMX COOLITHIO A.

Cmamucmuueckoe onpedenernue gepoamuocmu. OTHOCHTEbHAS
yactoTta cobbiTHsa A (MM TPOCTO yacToTa) onpenensiercst Gopmyaon

W(A) =m/n,

e ™M — YHCJIO OMbITOB, B KOTOPbIX MOSIBU0OCH COObITHE A, . — YHCN0 BCeX
NPOBEAEHHBIX OMNbITOB.

BepositHoctb P(C) HacTyn/eHHs XOTA Obl OJIHOTO H3 IByX HECOBMECTHbIX
coObiTHI1 A H B paBHa cCyMMe HX BEPOSITHOCTEH:

P(C) = P(A+ B) = P(A) + P(B).

BepositHocTh P(A) npoTHBOMOJIOXKHOTO COBbITHS A COOBITHIO A:

P(A) = 1— P(A).

9neMeHTbl CTATUCTHKH.

MaremaTHueckasn cTaTUCTHKA — Hayka, pa3pabaThiBaioiliasi MaTeMaTh-
YeCKHe MeTOMbl CHCTEMATH3alMH W HCNOJb30BAHUA CTATHCTHUYECKHUX JAHHBIX
LISl HAYYHBIX H IPAKTHUECKHX BLIBOAOB.

Mopa — 3HaueHHe npu3HaKa, UMeloLlee HAWOObLLYIO YAaCTOTYy B CTaTH-
CTHYECKOM PSsily pacrnpeaeeHHs.

Cpentee apndMeTHUYecKOe (HJIH MPOCTO cpenHee) Habopa YHCcesa — 3TO
CYMMa BCeX YHCeJ B 3TOM Habope, AeJIEHHAst Ha UX KOJIHUECTBO.

Meanana — 3T0 Takoe 3HaueHHe NPU3HAKA, KOTOPOE pPasiesieT PaHXKH-
POBaHHbI} (YnopsiloueHHbli ) psil pacnpeieseHns Ha 1Be paBHble yacT. [lis
HaXOXKIEHHS] MeIMaHbl HY>KHO OTBICKATh 3HaueHHe MPH3HAKA, KOTOpOoe Haxo-
LHUTCSl HA CEpeIMHE YIIOPSIOUEHHOT0 PAaa. '
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§ 20. Teometpus

MapannenbHble npsmbie.

CBoficTBa W NPHU3HAKH NapaaienbHblX NPAMbIX.

1. AkcHoma napaanenbtbix. Hepe3 JaHHYIO TOYKY MOXKHO MPOBECTH He
60J1ee OAHON MPAMOH, MapaJiesibHOH JaHHOH.

2. Ecau nBe npsiMble napaJiie/ibHbl OHOH H TOH K€ NPSIMO#, TO OHHU NapaJ-
JieJibHbI Mexay co60il.

3. I1Be npsiMble, nepnexanKyJsipHble ONHOH H TOH XKe NpsIMOM, NapaJuielib-
Hbl.

4. Ecau fBe napaJiesibHble NpsiMble nepeceyb TpeTbel, To 06pa3oBaHHbIe
NPpH 3TOM BHYTPEHHHE HAKPECT Jiexallike yIJibl paBHbl, COOTBETCTBEHHBLIE YIJlbl
paBHbl, OAHOCTOPOHHHE YIVIbl B CyMMe cocTaBasiioT 180°.

- 5. Ecau npu nepeceuedunu ayx npsiMbiX TpeTbel 06pas3yioTcsi paBHble
BHYTPEHHHE HaKPeCT JieXKalliie yIJibl, TO NPSAMble NapaJjilesibHbl.

6. Ecan npu nepeceueHny AByX NpsiMbIX TpeTbel 06pa3yloTCsl paBHble CO-
OTBETCTBEHHbIE YIJIbl, TO PAMbIE MapaJl/e/bHbl. ,

7. Ecain npu nepeceyeHny ABYX NMPSIMbIX TPETbeH CyMMa BHYTPEHHHX OHO-
CTOPOHHHUX YIJI0B paBHa 180°, To npsiMble napaJiiebHbl.

Teopema Paneca.
Ecsiv Ha onHO# CTOpPOHE yriia OT/IOXKHTL paBHble OTPE3KH U Uepe3 UX KOHLIbI
NPOBECTH NapaJiiesibHble NpsMble, NepeceKarolye BTOPYI0 CTOPOHY yraa, To
Ha BTOPOH CTOPOHE Yr/1a OTJIOXKATCS TaKXKe paBHble OTPE3KH.

Teopema o nponopuHoHaAbLHLIX OTPE3KaXx.
[TapansienbHble npaMble, NepeceKaloiliHe CTOPOHBI YT/, BLICEKAIOT HA HUX
NPONOPLUHOHA/bHBIE OTPE3KH.

TpeyroabHuk.

lMpu3Haku paBeHCTBa TPEYroJdbHHKOB.

1. Ecain aBe CTOPOHbBI H yroJ Mexly HUMH OJJHOTO TPEYroJibHHKa COOTBET-
CTBEHHO PaBHbl 1ByM CTOPOHAM W yIJy Memy HHMH APYroro TpeyrosbHHKa, TO
TPeyroJIbHHKH PaBHbI.

2. Ecau cTopoHa M Ba npujiexalux K Hell yria oJHOTrO TpeyroJibHHKa
COOTBETCTBEHHO PaBHbl CTOPOHE M JBYM MpPHJIEXALIUM K Hell yriam Apyroro
TPeyroibHHKa, TO TPEYTOJNbHHKH PABHbI.

3. Ecavi TpH cTOpOHBI 01HOTO TPeyrosibHHKa COOTBETCTBEHHO PaBHbI TPEM
CTOPOHAM APYTOro TpeyroJibH1Ka, TO TPEYrONbHHKH PaBHbI.
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Mpusnaku paBeHCcTBa NPAMOYroO/bHBIX TPEYrOJbHHKOB.
1. I'To nByM KaTteTtam.
2. 'lo karety u runoteHyse.
3. I'o runoteny3se 1 ocTpomy yray.
4. I1o xarety 1 ocTpomy yray.

Teopema o0 cymme yrnoB TpeyrojibHMKa M C1e ACTBHS U3 Heé.

1. Cymma yrJioB TpeyrosibHHKa paBHa 180°.

2. BHewHu#t yronn TpeyrosibHUKa paBeH CymMMe BYX YIVIOB TPEYroJibHHKa,
HE CME@XHbIX C HHM.

3. CymMMa yrioB BbINyKJIOrO n-yrojibHiKa paBHa
180°(n — 2).

4. Yrabl CO B3aUMHO NeprieHANKYJISIPHBIMH CTO-
pPOHAaMH paBHbI, €CJIH OHH 06a OCTpble WK 003 Tynble
(Ha puc. 17 £1 = £2).

9. ¥Yron Mexay 6GHCCEKTPHCAMH CMEXHbIX YIJIOB =
paseH 90°.

6. BucceKTpHChl BHYTPEHHUX OAHOCTOPOHHHUX Yr-
JIOB IPH NapaJijie/IbHbIX NPAMbIX U CEKYLUEH rnepreH- /

Puc. 17

AUKYJApHbI (Ha puc. 18 npsaMble a || b, m L n). b

OcHoBHble CBOWCTBa M MPU3HaKu paBHoObea-
PEHHOrO TPeyrobHUKa. a ¢

I. ¥rabl npu ocHoBaHHH paBHOGELPEHHOTO Tpe-
YrOJIbHHKA PaBHbL. Puc. 18

2. Ecan 1Ba yriia TpeyroJibHUKa paBHbl, TO OH paBHOGEAPEHHbIl.

3. B paBHOGenpeHHOM TpeyroJibHUKe MenuaHa, GMCCEKTpPUCA M BbICOTA,
NPOBEAEHHbIE K OCHOBAHMIO, COBMAAIOT.

4. Ecau B TpeyrosibHKKe coBnagaet ao6as napa oTpe3KoB H3 TPOKKH: Me-
JMaHa, OUCCEKTPHUCa, BbICOTA, TO OH AIBJIAETCS PaBHOOEAPEHHbIM.

HepaBeHCTBO TpeyroJbH1Ka U CJA€ACTBHS K3 HErO.

1. Cymma aByX CTOPOH TpeyroJibHMKa 6oJiblue TpeTbell CTOPOHbI.

2. CyMMa 3BeHbeB JIOMaHOi 60JIblLIE OTPe3Ka, COeAUHSIOLLErO HauaJlo nep-
BOI'0 3BeHa C KOHLIOM MOCJIeHErO.

3. TIpoTtuB 6osbluero yria TpeyrosbHUKa JiexHT 60JIbLIasi CTOPOHA.

4. ITpoTuB 60.1bLLIEH CTOPOHBI TPEYTOJbHUKA JIEXKHT 6O/BLIKHA YroJl.

5. [unoreHy3a npsiMoyroJibHOro TpeyronbHuka GoJblie KarTeTa.

6. Ecsii u3 0HO# TOUKH NpoOBeeHbl K NPSIMOH NMepneHanKyYsp H HaKJIOH-
Hble, TO
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1) nepneHAKKYIAp KOPOUE HAKNOHHBIX; »
2) 60.1bl11ei HAKJOHHO! COOTBETCTBYeT 60bLLAas TPOCKLUHA H HA000POT.

Cpennsist AMHUA TPEYrodbHHKa.
OTpe30K, COeAMHSIIOLLMA CEPeNHbl ABYX CTOPOH TPeyroJibHHKa, Ha3biBa-
eTcsl cpefiHedl IMHHEH TPeyroJibHHKa.
Teopema o cpeaneii anHuu TpeyroabHuka. CpenHssi JMHHHA TPEYrosib-
HHKa NnapaJiiesibHa CTOPOHE TPeyroJibHHKA M PaBHA €€ MOJIOBUHE.

Teopembl 0 MeAMaHaX TPeyroJibHHKA.
1. MeanaHbl TpeyrosibHHKA NepecekaloTcsl B OHOH TOUKE H ANATCS €10 B
OTHOUIEHWH 2 : 1, CUUTAS OT BEPLLHHBI,
2. Ecnu MeMaHa TpeyrosibHHKa paBHa NOJIOBHHE CTOPOHBI, K KOTOPO# OHa
NPOBeieHa, TO TPEYrOJIbHUK NPAMOYFOJbHBIA.
3. MeanaHa npsIMOYroJibHOrO TPeyroJibHHKa, MPOBeAEHHAs W3 BepLUIMHbI
NPsIMOTO YIJia, paBHA MOJOBHHE TMITOTEHY3bI.

CBoiicTBO cepeIHHHbIX NEPNEHAUKYNAPOB K CTOPOHAM TPEeYroJbHHKa.

CepenrHHble NepreHaHKyIspbl K CTOPOHAM TPEYroJibHHKa NepecekaroTcst
B OJIHOM TOYKe, KOTOpasi SIB/ISIETCS LIeHTPOM OKPY2KHOCTH, ONMCAHHOH OKOJIO
TpPeyroJibHHKa.

Teopema o BbicoTax TpeyroJbHHKa.
[1paMble, coaepxKalliie BbICOTbI TPeyro/lbHHKa, NepeceKkalTcsi B OOHOH
TOYKe. '

Teopema o GuccekTpucax TpeyroJjibHHKa. -
BuccekTpHchl TpeyroibHHKa NepecekatoTes B OAHOM TOuKe, KOTopas siBJisi-
€TCS UEHTPOM OKPY>KHOCTH, BIHCAHHO# B TPEYTOJIbHHK.

CBOHCTBO GMUCCEKTPHCDHI TPEYroabHHUKA.

BuccekTpuca tTpeyrosibHHKa AT €ro CTOPOHY B
Ha OTPe3KH, NPOMNOPLUHOHA/bHbIE ABYM APYTHM CTO-
poHaM (Ha puc. |9 BbinosHseTCs AK _ K—C).
AB BC
A K C
lpu3nakn noao6us TpEyroibHUKOB.
Puc. 19

1. Ecau gBa yrma oaHOro TpeyrosbHHKa COOT-
BETCTBEHHO paBHbI ABYM YyIjlaM Apyroro, To Tpe-
YrOJIbHUKH MOA0OHbI.
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2. Ecan 1Be cTopoHbl OXHOTO TpeyrosibHHKa COOTBETCTBEHHO MPONOPLHO-
Ha/lbHbl IBYM CTOPOHAM JPYTOro, a yrJibl, 3aK/I0YEHHbIE MEX]Y ITHMH CTOPO-
HaMH, PaBHbI, TO TPEYroJbHHKH NOAOGHbI.

3. Ec/in TpH CTOPOHBI OIHOTO TPEyroJibHHKa COOTBETCTBEHHO NPOMNOPUHO-
HasibHbl TPEM CTOPOHAM JPYrOro, TO TPEYrONbHUKH MOA0GHbI.

Mnowanu nopoGHbLIX TPEYroJbHHKOB.
1. OtHowenHe naiowaneil Noa06GHbIX TPEYroJbHHKOB PAaBHO KBaApaTy KO-
3¢ duureHTa nonobus.
2. Ecav 1Ba TpeyroJibHHKa HMEIOT PaBHbIE YFJIbl, TO HX MJIOLLAAH OTHOCATCS
KaK NPOM3BEeHHS CTOPOH, 3aKJIOUAIOLHUX 3TH YIVIbl.

[psiMoyroJbHbii TPEeyrobHHUK.

1. B npsMoyrosbHOM TpeyroJibHUKe (CM. pHC. B
20) TpuroHomMeTpUuecKHe PyHKLHH 3aAAIOTCA CJe-
LyoLUM 06pa3om:
sinZA = % cos LA = ﬁ%, tg LA = ﬁ—g

2. KaTeT npsiMOyro/ibHOro TpeyroJibHHKa paBeH
MPOM3BEIEHHIO THIOTEHY3bl Ha CHHYC TPOTHBOJIE- Puc. 20
XKALLEro WM Ha KOCHHYC NPUJIEXALLEro K 3TOMY Ka-

Tety octporo yraa (cm. puc. 20, BC = AB -sin LA, BC' = AB - cos £B).

3. KaTeT npsiMoyrosibHOro TpeyroJibHHKa paBeH ApyroMy KarteTy, yMHOX€eH-
HOMY Ha TAHIeHC NPOTHBOJIEXKALLErO HJIH KOTAHI€HC IMPHJeXAaLLero K 3ToMy
KaTety octporo yraa (cm. puc. 20, BC = AC -tg LA, BC = AC - ctg £B).

4. Karet npsiMOyrosibHOro TpeyroJibHHKa, Jiex<atlui npotus yraa B 30°, pa-
BEH NOJIOBHHE FHITOTEHY3bl.

0. Ecau Kater npsMoyroJibHOro TpeyroJibHHKa paBeH MoJIOBHHE MIIOTEHY -
3bl, TO yroJ, IPOTHBOJIEXALUME 3TOMY KaTeTy, paBeH 30°.

6.R=S:r = atb-c _ p — ¢, rie a, b — KaTeTbl, a ¢ — TUNOTeHy3a

2’ 2
MNPSIMOYTOJIbHOIO TPEYroJbHUKA; 1 H R — paanychbl BMHCAHHOH W ONHCAHHOMH
OKPYXKHOCTH COOTBETCTBEHHO.

Teopema lNudaropa u reopema, o6parnas reopeme ludaropa.

1. KBagpar runorteHysbl NMpsiMOyro/ibHOrO TpPeyrosibHHKa paBeH CyMMe
KBajpaToB KaTeToB.

2. Ecau KBazpat CTOpOHBI TPeyroJibHHKAa paBeH CyMMe KBaLpaToB IBYX
APYTHX €F0 CTOPOH, TO TPEYTOJbHUK — MPAMOYTOJIbHBI.
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CpeaHne nponopunoHanbHblie B IPSMOYroJibHOM TPeyrojbHHKe.
BbicoTa npsiMoyroJibHOro TpeyroJibHHKa, NPoBeAéHHAs H3 BEPLUHHBI Nps-
MOTO yrjia, eCTb CpejiHee MPONOPLUHOHAJIbHOE NMPOEKLUHH KaTeTOB Ha THNOTe-
HY3Y, a KaX[Iblil KaTeT eCTb CpefHee MPONOPLHOHANbHOE MHIIOTEHY3bl H CBOeH
POEKLMH Ha THIOTEHY3Y.

MeTpHueckne COOTHOWEHHUS B TPEYroJibHUKE,
1. Teopema cunycoB (cM. puc. 21).

a b c
sin/A =~ sin/ZB ~ sinZC 2R
2. Teopema KOCHHYCOB (CM. pHc. 21).
a? = b% 4+ ¢2 — 2bc - cos ZA. R
3. CaencTBue U3 TeopeMbl KocuHycoB. CymmakBaa- (C \b/A
paToB AMaroHase# napaJJiesorpamMMma paBHa CyMMe

KBaJpaToB BCEX €r0 CTOPOH.

Puc. 21
®opmyibl NAOLLAAH TPEYTOJbHUKA.
[lycTb naH TpeyroJbHUK (cM. puc. 22), 7 1 R — A
pamMychbl €ro BIUCAHHOH H OMHCAHHOH OKPYXXHOCTeH

a+b+c
2

(COOTBETCTBEHHO), p = — MoNynepHMeTp. </ \n b

.S =Zah 2.§=Lab-sin/C. B C

3.5 = pr. 4.s=%b—}§, Puc. 22

5. ®opmyaa [epona: S = /p(p —a)(p — b)(p — ¢).

daeMeHTbl PABHOCTOPOHHETo TpeyrodbHuka. [lycts h, S, r, R — Bbl-
coTa, MJollaib, paaHyChl BIHCAHHOH H ONHUCAHHOW OKPYXKHOCTEH PaBHOCTO-
POHHero TpeyroJibHHKa co cTopoHo# a. Toraa

h= V3, yVER R=2Y3 R = 2r; 5= a2V3
2 , 6 b4 3 , £ 4 .
lMapannenorpamm.

[TapannenorpaMMoM Ha3biBaeTCsl Y4eTbIPEXYrONbHUK, POTHBOMNOJIOXKHbIE
CTOPOHBI KOTOPOro NOMNApHO NapaJijiesbHbl. '

CBoiicTBa ¥ NPUM3HAKH Napajenorpamma.

1. JuaroHanb pa3buBaeT napaseyorpaMm Ha JBa paBHbIX TPEYrOJbHHKA.

2. [TpoTHBONONOXXHbBIE CTOPOHBI MapaJiesiorpaMMa ronapHo paBHBI.
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3. [1poTHBONO/I0XKHbBIE YriIbl NAapaJlesiorpamMma rMonapHo paBHbI.

4. lnaroHanu napaJjijienorpaMma fnepecekaroTes M AeNsTest TOUKOH nepe-
CeYeHHs [10M101aM.

5. Ec/iH npOTHBONOJIOXKHBIE CTOPOHBI YETHIPEXYTrOJIbHHKA MOMApPHO PaBHbI,
TO 3TOT YeThIPEXYrOJbHHK — NapaJijieJiorpaMM,

6. Ecnv 1Be npoTHBONOMOXKHbBIE CTOPOHBI YETHIPEXYTOJIbHUKA PABHBI H Na-
paJsIefibHbl, TO 3TOT YETbIPEXYTOMbHHK — Napas/iesiorpamm.

7. Ecnn nnaroHany 4eTbIpéxyronbHUKa AENSITCS TOYKOMH NepeceyeHHst no-
10J1aM, TO ITOT YETbIPEXYTONbHUK — NapaJjenorpamm.

CBOIiCTBO cepeHH CTOPOH YeTbIPEXYroabHHUKa.
CepenuHbl CTOPOH J0GOT0 UeThIPEXYTOJIbHUKA SIBJASIOTCS BEPLIMHAMM Na-
paJjjiejiorpaMma, nJouwlaab KOTOPOro paBHA MOJIOBHHE TJIOLAAM YETbIPEX-
yroJlbHHKa.

IpaMoyroabHuk.
[TpsiMOYro/IbHHKOM Ha3bIBaeTCsi NapasIeiorpamMm C NPSIMbIM YIJIOM.
CBoiicTBa M NPU3HAKH MPSAMOYTOJbHHKA.
1. lnaroHanu npsiMmoyrosibHUKa paBHbI.
2. Ecay auaroHany napasuienorpaMma paBHbl, TO 3TOT NapaJijiesiorpaMm —
MPSAMOYTOJIbHHK.

Keapgpar.
KBanpaToM Ha3blBaeTCs NPSIMOYrO/bHUK, BCE CTOPOHbI KOTOPOTO PaBHbI.

Pom6.

Pom60M HasbiBaeTest 4eTblpEXYroyibHHK, BCE CTOPOHBI KOTOPOTO PaBHBI.

CBoi#icTBa M NpH3HaKKU pomba.

1. lnaronanu pomba nepneHanKyaAspHbL.

2. [lnaronany pom6a e/t ero yribl nornojaam.

3. Ecau anaronanu napanesiorpaMma nepreHauKyasipHbl, TO 3TOT Napas-
JejiorpamMm — pomo.

4. Eciv anaroHany napadggesorpamma Aeqsit ero yribl nonoJsam, To 3TOT
napaJanenorpamMmm — pomo6.

Tpaneuus.

Tpaneuneit HazbiBaeTCA YETLIPEXYrONLHUK, Y KOTOPOTO TOJIBKO [BE NPOTH-
BOTOJIOKHbIE CTOPOHbI (OCHOBaHHS ) napasiebhbl. CpeaHeil suHuel Tpane-
LIMH Ha3bIBAETCs OTPE30K, COENUHSAIOLIMI CepefrHbl HenapaJsJlesibHbIX CTOPOH
(GOKOBBIX CTOPOH ).
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1. Teopema o cpeanei auHuu Tpaneunn. CpeHss JHHUSA TPaleLMy na-
paJjuiesibHa OCHOBAHUSIM H PaBHA HX MOJYCyMMe.

2. OTpe3ok, COeAMHSIOLIMI CepelHHbl AMaroHaJeil TpaneLuH, paBeH noay-
Pa3HOCTH €€ OCHOBaHUH.

3ameuareqbHOE CBOMCTBO Tpaneuuu.
Touka nepeceueHus AUaroHaJfeii Tpaneluy, TOUKa nepecevyeHHs npoaos-
XKeHHH G0KOBbIX CTOPOH H CepeiiHbl OCHOBAHHH JIeXKAT Ha OJAHOH MPSAMOH.

PaBHoGeapeHHas Tpaneuus.

Tpaneuus Ha3biBaeTcsl paBHOOEAPEHHOMH, €CJiH e€ 60KOBbie CTOPOHbI paB-
Hbl. ’
Cgo#icTBa M NpH3HaKH PaBHOGEApPEHHOH TPaneuHHu.

1. ¥rsbl npy ocHOBaHWH paBHOGEAPEHHOH TPaneLuHH PaBHbI.

2. [lnaronany paBHoGeApEeHHO!H TpaneLHH paBHbI.

3. Ecai yraibl npH 0CHOBaHHH TpaneLyH paBHbl, TO OHa paBHOOeApeHHas.

4. Ecaiv qmaroHas TpanewlMH paBHbl, TO OHa PaBHOOeAPEHHas.

5. [poekuust 60KOBOI CTOPOHBI paBHOGEAPEHHOMH TpaNeLHH Ha OCHOBaHHe
paBHa NOJypa3sHOCTH OCHOBAHHIA, @ IPOEKLHSA AMarOHaJIH — MoJyCyMMe OCHO-
BaHHH.

P opMyabi NJIOWAAH YETLIPEXYTONbHHKA.

1. [aowane napasiesorpaMma paBHa NMPOU3BEAEHHIO OCHOBAHHS HA Bbi-
COTY.

2. Inowank napaniesorpaMma paBHa NPOU3BELEHHIO €r0 COCEHHX CTO-
POH Ha CHHYC YIJ1a MEX/y HHMH.

3. INowanb NpsMOYrosibHUKA paBHA MPOH3BENEHHUIO uByx €ro COCEeIHHX
CTOPOH.

4. I'lnowaas pom6a paBHa MoJIOBHHE NPOU3BEEHHUS €ro AHaroHaJjen.

9. Tnowanp Tpaneuuy paBHa MPOM3BEAEHHIO NOJYCYMMbl OCHOBAHHI Ha
BbICOTY. '

6. [Tnowanb yeTbipéxyroibHUKa paBHa NOJIOBHHE NIPOM3BEAEHHS €r0 AHa-
roHaJiell Ha CHHYC yIiia Mex<1y HUMH.

7. ®opmyna [epoHa ans ueThIpéxyrosibHHKa, OKOJIO KOTOPOrO MOXHO OMH-
CaTb OKPYXKHOCTb:

S=+vV@—-a)p-b-c)p-d),

rze a, b, ¢, d — CTOpPOHBI 3TOr0 YETHIPEXYTOIbHHKA, P — MOJYyNepUMeTp, a S —
oA b.
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lMono6ubie gpurypoi.

1. OTHoLIeHHE COOTBETCTBYIOLIMX JHHEHHBIX 3JIEMEHTOB NOAOGHBIX PUIYp
paBHO KO3((HLUKEHTY NOLOOHS.

2. OTHolueHKe nJolanei nogo6HbIX GHryp paBHO KBaapaTy Ko3gduLHeH-
Ta noao6us.

lpaBuabHbI# MHOTOYTObHHK.
ITycTb a, — CTOpPOHA NPaBUJBHOrO N-YroJbHKKa, a T, U R, — paauychl
BIHCAHHOM M ONHCaHHOH OKpYy»XHOCTel. Toraa:
o (e}
180 L an = 2tg 180

n n

180°

“Tn, Th = R, cos —.
n

a, = 2R, - sin

OKpYXHOCTb.

OKp)’}KHOCTb}O Ha3bIBa€TCHA reOMETPHUYECKOE MECTO TOUEK IJIOCKOCTH, yaad-
JIEHHbIX OT J@HHOH TOYKH, Ha3biBaeMOH LHEHTPOM OKPY>KHOCTH, Ha OAHO U TO XK¢E
MOJIO2KHTEJbHOE PACCTOAHHUE.

OcHoBHbIE CBOHCTBA OKPYXKHOCTH.

1. nametp, neprneHauKyNsipHBIA XOpE, AeNUT XOPAY U CTSArHBaeMble elo
AYTH 10MoJIaMm.

2. lnameTp, NpoXoAsLUMil uepe3 CepelrHy XOpIbl, He SBMASIOLLEHCS fHa-
METPOM, NePreHANKYJIPEH 3TOH Xopae.

3. CepeaHHHbBIi NepreHaKYJISp K XOpie TPOXOIMT uepe3 LeHTP OKPYKHO-
CTH.

4. PaBHble XOp /bl yaaJsieHbl OT LEHTPa OKPY>KHOCTH Ha paBHble PACCTOSIHHS.

5. Xopapbl OKPYXHOCTH, yaa/JiéHHble OT LEHTPA Ha paBHble PACCTOSIHHS,
PaBHBI.

6. OKpY>KHOCTb CHMMETPHYHA OTHOCHTEJ/IbHO JI060r0 CBOETr0 IHAMETPA.

7. Jlyri OKpYXKHOCTH, 3aKJIOUEHHblE MeXIy NapaJeNbHbIMH XOPAAMH,
paBHbl.

8. V13 nByx xopa Gosbliie Ta, KOTOpas MeHee ylaJjeHa OT LeHTpa.
9. luameTp ecTb HaHGOJIbLLIAS XOP/A OKPY>KHOCTH.

3amMeuareJibHbie CBOWCTBA OKPYXKHOCTH.

1. TeomeTpuueckoe mecto Touek M, U3 KOTOpbIX 0TpPe30K AB BuIeH Noj
npsiMbiM yryiom (ZAM B = 90°), eCTb OKpPYKHOCTb C AMameTpom AB 6e3 To-
yek Au B.
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2. TeoMmeTpHyeckoe MecTo Touek M, U3 KOTOPbIX 0Tpe3ok AB BHAEH noj,
oCTpbIM yriioMm (ZAM B < 90°), ecTb BHELIHOCTb Kpyra ¢ auamerpom AB 6e3
TOYeK npsiMoit AB.

3. Teomerpuueckoe MecTo Touek M, U3 KOTOpbIX OTpe30K AB BHAeH noa
TynbiM yrioM (ZAMB > 90°), ecTb BHyTPEHHOCTb Kpyra ¢ nuameTpOM AB
6e3 Touek oTpe3ka AB.

4. TeomeTpHueckoe MeCTO TOUEK, H3 KOTOPbIX AAHHbIH OTPE30K BHIEH MO
LaHHbIM YIJIOM, €CTb JBe JyrH PaBHBIX OKPY>KHOCTe# (6€3 KOHLIOB STHX AyT).

KacaTeabHasi K OKpY)KHOCTH.

[psimasi, ©MeIoLLas C OKPYXKHOCTBIO €IMHCTBEHHYIO OGLLYI0 TOUKY, Ha3bl-
BAETCsi KACaTeJNbHON K OKPY>KHOCTH.

1. KacaresbHas neprieHAHKyAsipHa panuycy, IpoBeAEHHOMY B TOUKY Kaca-
HUSL.

2. Ecav npsiMast a, npoxoAsiLuas yepe3 TOUKY Ha OKPY>KHOCTH, MepneHIn-
KyJIsipHa pajuycy, NPOBEAEHHOMY B 3Ty TOUKY, TO MPsiMasi @ — KacaTeJbHasi K
OKPY>KHOCTH.

3. Ecau npsimble, npoxonsillike yepe3 TOuky M, KacaioTCsl OKPY>KHOCTH B
Toukax Au B, 10 MA = MBu LZAMO = ZBMO, rae Touka O — UEHTp
OKPY>XHOCTH (CM. puc. 23).

Puc. 23

4. LleHTp OKPYXHOCTH, BNMCAHHON B YToJ, JIEXKHT Ha GUCCEKTPUCE 3TOTO
yraa.

Kacawouinecs oKpyxHOCTH.

[oBOpAT, UTO 1BE OKPYXKHOCTH KacaloTCs, €C/IH OHH HMEIOT €IMHCTBEHHYIO
OOGLLYI0 TOUKY (TOUKY KacaHus ).

1. Touka KacaHHs ABYX OKPYX<HOCTeH JIEXKHT Ha HX JIMHHH LLEHTPOB.

2. OKpYXHOCTH pauycoB r U R ¢ uentpami O; u Oy KacaioTcs BHEILIHHM
o6pa3oM TOra 1 TONIBKO Toraa, Koraa R + r = 010s.

3. Okpy»xHOCTH panuycoB r 0 R (r < R) c uentpamu O; u O, KacawTres
BHYTPeHHHM 00pa3oM TOraa H ToMbKO Toraa, korga R — r = 0,0s.
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4. OkpyxHocTH ¢ ueHTpamH O; H O; Ka-
caloTcsl BHeWHHM o6pa3oMm B Touke K (cm.
puc. 24). Hekoropass npsimasi Kacaetcsi 3THX
OKPYKHOCTeH B pa3JIMuHbIX Toukax A u B u ne-
pecekaetcs ¢ ofLed KacaTesbHOMH, NPOXoAsLuel
yepe3 Touky K, B Touke C. Torna ZAK B = 90°
H 401002 = 90°.

5. OTpe3ok 0o6liell BHellIHeN KacaTebHOM K
JIBYM KacalolMMCs OKPY>KHOCTSM paaMycoB T
1 R paBeH oTpe3ky oO6llell BHyTpeHHeH KacaTesbHOH, 3aK/AIOUEHHOMY Mex-
Ay obummu BHewnumu. OGa 3TH oTpeska pashbl 2v/Rr (cm. puc. 25:
"AC = BD = MN = 2v/Rr).

Puc. 25

~ ¥Yrabl, CBSA3aHHbIE C OKPYXXHOCTbIO.
|. BeanunHa [yrd OKpY»KHOCTH PaBHa BeJIHUMHE
LIEHTPAJIbHOTO YIJ1a, Ha Heé OMUpaloLLerocsl. g
. . A B
2. BnicaHHblii yros paBeH MOJIOBHHE YIJIOBOK Be-

JIMYHUHBI IYTH, HA KOTOPYIO OH OMUPAeTCH.

3. BrincaHHble yraibl, ONHpaoLHeca Ha OAHY H Ty
" 2Ke 1yry, paBHbI.

4. Yroa Mexly nepecekarlLMMUCA XOplaMu pa-
BEH TOJyCyMMe TTPOTHBOTIOJIOKHBIX JYT, BbICEKaeMbIX Puc. 26
~AC +<~BD

xopaamH (cM. puc. 26: ZANC = 5 )-
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5. Yros Mexy ABYMS CEKYLUUMH, MepeceKaloliMHCsl BHE KpYyra, paBeH
NOJIypasHOCTH AYT, BbICEKAeMblX CEKYLUHMH Ha OKPYXKHOCTH (CcM. puc. 27:

~AC — «DFE

Z/ABC = > )
A B
4/ \w 5
E
C C
Puc. 27 Puc. 28

6. Yros Mexxay KacaTeqbHOH W XOPLOH, MPOBEAEHHON U3 TOUKH KacaHHs,
paBeH MOJIOBHHE YIJIOBOW BEJHUMHBI yTH, BbICEKAEMOH HA OKPYXKHOCTH 3TOM

xopno# (cM. puc. 28: LZABC = %vBC).

CBOWHCTBA XOPA OKPYKHOCTH.
|. JIuHMSA LEHTPOB NBYX MepeceKalolHXCst OKPYXK-

HOCTeH NePHEHMKYJISIPHA X o6LLei Xopae. A B

2. [1poussesieHust AJMH oTpe3koB xopa AB w CD
OKPYKHOCTH, TiepeceKaioluxcsi B Touke E, paBHbl, TO
ectb AE - EB =CE - ED (cwm. puc. 29).
D

BnuncaHHble M OnMCaHHbIE OKPY)KHOCTH.
Puc. 29

1. LleHTpbl BMHCAHHON M ONHCAHHONH OKPYXHOCTEH
PaBHJbHOTO TPEYro/IbHHKA COBMAAAIOT.

2. L1eHTp OKPY>XHOCTH, OMMCAHHOH OKOJIO NPSIMOYTOJIbHOTO TPEYTOJNbHH-
Ka, — 3TO Cepe/liHa TMIOTeHY3bl.

3. EcaM B UeThIPEXYroJIbHHK MOXHO BMNHCATh OKPYXXHOCTb, TO CYMMBbI €ro
NPOTHBOIIOJIOXKHBIX CTOPOH PaBHbI.

4. Ecam ueTbip€xyroibHHK MOXHO BIHCATb B OKPYXKHOCTb, TO CyMMa €ro
NPOTHBOMOJIOXKHBIX YIJIOB paBHa 180°.

5. Ecaim cyMMa npoTHBOMOJIOXKHBIX YIVIOB YeThIPEXYroyibHHKA paBHa 180°,
TO OKOJ10 HEFO MOXKHO OMHUCATb OKPYXKHOCTb.

6. Ec/in B TpameuHio MOXXHO BMUCATb OKPYXKHOCTb, TO GOKOBast CTOPOHA
TpaneuHtH BHAHA W3 LUEHTPa OKPYKHOCTH MO/ NPSAMbIM YIJIOM.
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7. Ecau B Tpaneuuio MoXHO BNHCATb OKPY2KHOCTb, TO PafMyC OKPY>KHOCTH
€CTb Cpe/iHee NPONOPLUHOHANbHOE OTPE3KOB, HA KOTOPbie TOUKA KAaCaHHUS JeJHUT
60KOBYIO CTOPOHY.

8. Ec/M B MHOroyrofbHMK MOXXHO BMHCATb OKPYXHOCTb, TO €ro mJjo-
Lajb paBHa NPOM3BEAEHHIO NOJNYNEePUMETPa MHOTOYro/IbHHKA Ha paauyc 3TOH
OKDY>KHOCTH.

Teopema o kacatebHOI# M cekyLueil K cleACTBHE U3 HeE.
1. Ecaiv U3 onHO#H TOUKH MpoBeieHbl K OKPYXKHO-

CTH KacaTe/bHas U ceKyluasi, TO Npou3BeleHHe BceH B A

CeKylLel Ha e€ BHELLIHIO YacTb PaBHO KBajapaTy Ka-

caresibHOH (cM. puc. 30: AB? = AD - AC). D ¢
2. [1pousBeneHue Bcell cekyllell Ha € BHELLHIOW
YacCTb 1J1s JAHHON TOUKH M JJAHHOM OKPYKHOCTH MO- Puc. 30
HC.

CTOSIHHO.
Hdavna okpyxkHocTH panuyca R paBHa 27 R.

Maowans Kpyra paavyca R paBHa mR2.
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OcHoBHbie hopmy.bl
Hanee S — nnowanp ¢urypbl, P — nepuMerp, p — NoayrnepuMerp.

ApoBeJéHHble K COOTBET-
CTBYIOLIHM CTOPOHAM;

Ta, Np, Ne — OHCCEKTPH-
Cbl, MPOBEIEHHbBIE K COOT-
BETCTBYIOLLLHM CTOPOHAM,;
ba M b. — oTpesku, Ha
KOTOpble Jenutcs 6HCCeK-
TPHCO#i CTOpOHA b;

Mg, Mp, Me Me-
JHaHbl, npoBeJ€HHble
K COOTBETCTBYIOLLHM
CTOPOHAM;

L= (ma+mp+me) _
2

1OJIyCyMMa MeJIHaH;
R — papuyc onucaHHo#
OKPYXXHOCTH;
T — pajuyc BIIMCAHHOH
OKDYXKHOCTH.

- Yeprexu 06o03Hauenus ®opmy.bl
a, b, c — cTopoHHi; _ 25

Tpeyronbrux A, B, C — npotusosiexa- ho = b
LLH{E UM YTVIbl; 1 5 —
ha, hy, he — BbicOTHI | = §V2a +2c-b

nb=aicva@(P—b)
np = vac — babe
=1.n — 1 pg
S = 2aha 2absmC
S=a2sinBsinC
2sin A
S = 2R?sin Asin BsinC
— 2 cte A ote B ote €
S=r ctgzctgzctg2
— e — @b
S=r=1g

S=+\plp-a)p-b)(p-c)

Szg\/ﬁx

X3/ (1= ma)(p — mp) (1 — me)

YeTrIpEXyronbHHK

a, b, ¢, d — cTopOHHI;

D,, Dy — nnaronany;

4 — YroJi Mexly AHaroHa-
JISIMH;

hi,he — NMHbI nepreH-
OHKYJISIPOB, ONyLUEHHbIX HA
nauarosans Dy

«, 3 — Ba NpOTHBOJIEXKA-
IUHX Yrjid YeTbiPEXYroJb-
HHKa.

g=hthp
2
S = %DlDzsin'y
S = %(absina+cdsinﬁ)

DI+ D =a’+b*+c*+d*
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Hbl;
D,, Dy — nuaronaay;
Q — YroJl Mex1y Auaro-

Yeprexnu 0O603HaueHus Popmyabi
Tpaneuus a, b — ocHoBauus; m = l(a +b)
¢, d — 6OKoBbl€ CTOPO- 2
P=2m+c+d

S=%(a+b)h:mh

JSIMU; .
HanAMH, S = lDng sina
m — CPeNHAs JIMHUSA, 2
h — BhbicoTA.

a, b — cTopoHs; S =bh

h — paccrosiHie mMexny
cTopoHamu b (BbicoTa);

a — yroj napaJjjeno-
rpamma;

D1, Dy — pnaroHanu;

7 — yroj Mexiy auaro-
HasIMH.

S = absina
S = %Dngsinv

@ — CTOpOHa;

S =a’sina

R — paauyc onucaHHoO#M
OKPY>XHOCTH;
T — pajuyc BIIMCaHHOH
OKPY>KHOCTH;
o =180° — 2y —
YFOJl MHOTOYTOJIbHUKA
o

(7 = 180,

n

Pom6 o — yroJi pomoa; s=1p, D,
a D, D,, Dy — puaroHadu. 2
W
MpaBnbHE: n — UHCJI0 CTOpOH; a=92VR2 —r2
a — CTOPOHa; P =na
MHOTOYTOJILHHK

P =2nRsiny = 2nrtgy
S = inazctg'y

S =nrltgy

S = %nRr" sin 2+

S = %nar
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§ = R — r — umpuHa
KOJIbLIa;

Yeprexu 0O6o03HaueHus Popmyanbi
Kpyr R — panwuyc; S=7R?
I — pnuHa okpyxHoOCTH. |l =27 R
T — BHyTpeHHHii paauyc; |S = m(R? — r?)
K 0 — Y ;
ONBLY 5 HapyHbIH pfmnyc, S =I(D? - )
— BHYTPEHHHH [Ha- 4
MeTp; S =2mpd
D — HapyxHblii aua-
Mertp; [nouans yacTH KoabLa
- T+tR __ slg— T p2_ 2
o= cpenuit | S 360(R %)
panuyc;

S = %(02 —d?)

o S = yixe3 5
@ — LEHTPaNbHBIH Yroa |5 = To5p
4acTy KoJbia (B rpamy-
cax).
CerMeHT T — paguyc, ) P=l+a
@ — LEHTPa/IbHbIH yroa| o _ lr"’(ﬂ — sin a)
i h (B rpaaycax); 2 180
b |
y l:—{%r—muuawru; Szr.ﬁl."‘;)‘FGh
@ — [JIHHA XOP/bl;
a h — BhicOTA.
Cexrop T T pamuyc; P=1l+2r
«a — LIeHTpaJbHbI# yroa s=lr
4 (B rpanycax); 2
2
| = TQ . . _Trra
1gp” " AMHa AyrH S 60




HHcTpyKUHMS no BbINOJHEHHIO paboTbl

Pa6ota coctouT U3 aByx uacteii. B nepBoii uactu 18 3ananuit, Bo BTopoit —
5 3ananuil. Ha BeinosiHeHue Bceit pa6oTbl oTBoaHTCS 4 uaca (240 MHHYT).

Bce neo6xoanmble BblYHC/IEHHS, NPeobpa3oBaHHs W T.A. BbINOJHANTE B
uepHoBHKe. O6pauiaem Bale BHHMaHie, 4TO 3aNMCH B YepHOBHKe He OyayT
YUMTBIBATbCS MPH OLEHKe paboThl. Ec/n 3asaHHe CONEPXKHT PHCYHOK, TO Ha
HEM MOXXHO MPOBOJUTL [JOTOJIHHTEIbHbIE TOCTPOEHHS.

Yactb 1 Bkatouaer 14 3aaHuil ¢ KpaTKUM OTBETOM, 3 3a/laHHusi C BbIOOpOM
O/IHOTO BEPHOTO OTBETA M3 UETHIPEX NMPENJIOKEHHbIX H OQHO 3a[aHHe Ha COOT-
HECEeHHE.

[Tpu BbiNOJIHEHHUH 3azaHKii ¢ BBIOOPOM OTBeTa 0OBEANTE KPYKKOM HOMED
BbIOPAHHOIO OTBETa B 9K3aMeHaloHHOH paboTe. Ecan Bel o6Bestn He TOT HO-
Mep, TO 3a4epKHHTe 00BeAEHHbI HOMEDP KPECTHKOM W 3aTeM 0GBeIMTe HOMEp
NPaBHJIbHOrO OTBETA.

Ecan otBeThl K 3a1@aHHIO He TPUBOASTCSA, NOJNYUEHHbIH OTBET 3aMHCHIBAETCS
B 9K3aMeHaUHOHHOH paboTe B OTBEAEHHOM JLIst 3TOro Mecte. B cayuae 3anucu
HEBEPHOro OTBETA 3aYEPKHUTE €ro v 3arHLLIKTe PSAOM HOBbIH.

OTBeTOM K 3alaHHIO 15 siB/ISIeTCA MOCJeA0BATEJbHOCTb HOMEPOB BEPHbIX
YTBEPKICHHH, 3aN1CaHHbiX 63 Npo6e/IoB H UCT0/b30BAHHSA APYTHX CHMBOJIOB,
Harnpumep, 1234.

OtBertbl K 3agaHusM 17 1 18 Hy>KHO 3anKcaTb Ha OTAENbHOM JIUCTE.

Peuiennsi 3ananuit BTOpO# 4acCTH W OTBETbl K HHM 3aMMChIBAIOTCA Ha OT-
AeJIbHOM JiucTe. TeKCT 3alaHHsl MOXKHO He MepernucbiBaTh, HEOOXOAUMO JIHLIb
yKasaTb ero Homep.

CoBetyeM BbINOJNHATb 3alaHHsi B TOM TOPsiIKe, B KOTOPOM OHH AaHbl. [ls
9KOHOMHH BpEMeHH IPOINyCcKaHTe 3aJaHHe, KOTOpPOe He yNaéTcsi BbITOJNHHTD
cpa3y, 1 nepexoauTe K caenylouemy. Ecay nocsae Bbino/aHeHHst BCel paboThl
y Bac ocranetcs spemsi, Bbl cMOXKeTe BEpHYTbCS K NPOMYLUEHHbIM 3aAaHHAM.

Basaabl, nosydeHHble Bamu 3a BbinoJiHeHHble 3aAaHuUs, cyMMupytoTes. [1o-
CTapaiTeCh BbIMOJHHTL KaK MOXHO 6G0Jiblle 3alaHHi H HabpaTb HauGoJbluee
KoJIM4ecTBO 06aJliIoB.

)Kenaem ycnexa!
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Bapuant Ne 1

Yacts 1

1. Haiinute 3HaueHue BblpaxkeHHst 0—’7()9&

b

Orsert: )
2. Ha pucyHnke | nokasaH rpaduk 3aBHCHMOCTH 06béMa omapbl st APOXK-
XeBoro Tecra oT BpeMeHH. [1o ropu3oHTa/IbHON OCH OTKJ/aAbIBA€TCS BPEMs B
yacax, 10 BepTHKaJbHOH — 06béMm B cm3, Onapa roToBa, KOria OHa yBeJH-
uurcsi B 06béMe xotsi Obl B 2,5 pa3a. Uepe3 Kakoe HaHMeHblUee BpeMsi onapa

6yaer rotoBa? (OTBet palite B yacax.)

V, cm?
3000
\\
2000 M—
1000 ——
05 1 15 2 25 3 35 tu
Puc. 1
OTBerT:

3. Buser Ha 3kckypcHio cToHT 200 py6. YyalMMmcs NpeaocTaBaseTCs CKHI-
Ka 25%. CkosibKo py6Jieii HyXKHO 3ariaTHTb 32 3KCKYpPCHIO rpynne u3 3-x
B3POCJIbIX H 15-TH yyaluuxcs? -

Oreer: .
4. Ha KoopaAMHATHO! NPSIMOi1 OTMeUEHO YHCa0 b (CM. pHc. 2).

L B o e o e e e S e o
01 b

Puc. 2

Kakoe H3 yTBep>KaeH il OTHOCHTEJBLHO 3TOTO UHCJIA SIBASETCS BEPHbIM?
1)b4+7<0 2)10-b<0 3)b—2>0 4)b—-4>0
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5. YKax(me HauboJbLIee U3 YHCe.
1) 2v5 2) 4v/3 3) V32 4) 2V7

6. Hailinure aiuHy coNHEUHON TEHH OT 3@aHMs BbICOTOI 16 M, ecsid coslHeuHas
TeHb OT yesioBeka poctoM 1 M 80 cm paBHa 2 M 70 cM (cM. puc. 3).

D
0
0 [ 16 m
0 g

1.m80cm

2Mm 70 cm M
Puc. 3

OrtBeT:

7. Pewvite ypaBHenue 12z — 5 = 3 + 5(6z — 7).

OTser:

8. B okpyxHocTb ¢ LeHTpoM O BNHCAH PaBHOCTOPOHHHMI TPEYroJibHUK (CM.
puc. 4). Hafinure rpanycHyio mepy yrina AOB.

N

Puc. 4
OTseT:
6z%y*> (1 _ 1 .
9. YnpocTHTe BbipaxeHHe - (— - —) M HaWOWTe ero 3HayeHHe NpH
T+ y y2 (L‘2

w=\/7+2,y=\/7.

OrtBer:-
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10. Ha pucyHke 5 nokasaHa kpyrosasi iMarpamMmma, OTpaxkaolias npoLEeHTHoe
COOTHOLLIEHHE KHHT N0 )KaHpaM B HEKOTOPOM Mara3uHe.

@ Hay4YHO-NIOMyJIApHAas JIHTEpaTypa
E XyZIOXECTBEHHAs JIUTEPATypa

[III myOIHIMCTHKA
D y4yeGHas JInTepaTypa

Puc. 5

CKOJIbKO TPHMEPHO 3K3eMIJsipoB yueGHOF JINTEepaTyphbl B 3TOM MarasuHxe,
ecsiy Bcero B HEM 2400 KHHr?
1) menee 600 2) okounio 700 3) oxkousio 1200 4) 6osee 1300

11. B 3akpbiToil KOpoOKe Jiexkat 10 kapanaluei: 3 KpacHbiX, 4 CHHHUX H 3 3e-
Jénbix. Haliiure BeposiTHOCTD TOrO, UTO CJY4aiHO BBIHYTHIH U3 KOPOOKH Ka-
paHaall OKaXkeTcsi CHHEro LiBeTa.

OrTseT:

12. YcTaHoBHTE COOTBETCTBHE MEX Yy rpatHKaMH (YHKLHE U POPMYJIaMH, KO-
TOpble WX 3aa10T (CM. puc. 6).

A) B) B)
AV y V[ A
4 \ /
L 1 X - B \
o [ = _ ]
a1 x
y, I
[ ol 1 x
| i
Puc. 6
Hy=-2 2)y=2  3)y=22-2241 4) y=+7
A|l BB
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13. lana apudmerndeckas nporpeccusi 1, 7, 13, . .. . Halaure cymmy nepsbix
LIECTH €€ YJIEHOB.

OTBeT: . .

14. Hafinure naowaab Tpaneuuu, H300paxxEéHHOMH Ha pHCYHKe 7.

6

Puc.7

OrTBer:

15. YKaxkuTe HOMepa BePHbIX YTBEPXKIEHH.

1) Cymma cOOTBETCTBEHHbIX YI/I0B, 00pa30BaHHbIX NpH flepeceyeHnt napan-
JIeJIbHBIX NPAMBIX CeKyllel, paBHa 180°.

2) CxoncTBeHHbIe CTOPOHBI MOAOGHBIX TPEYroNbHHKOB MPONOPLHOHABHBI.
3) BnncaHHblit yros paBeH nosoBiHe 1yr, Ha KOTOPYIO OH ONHpaeTcs.
4) Cunyc (;CTpOI‘O YrJia NpsiMOYroJIbHOTO TPEYro/ibHHKA PaBeH elHHHLE.
5) d1aroHanu npsiMmoyro/isHMKa paBHbl.
OTBeT:

16. Ha pucynke 8 nzo6pakennl rpaduku GyHkumil y = —z2 + 21y = —x.
Bbiuncante koopanHaThbl Touku A.

Puc. 8

17. Y3 TeopeMbl CHHYCOB s'Za = 2R Bblpa3uTe CHHYC yraa a.
1

18. Pewmte Hepasenctso 36x2 — 81 < 0.
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YacTtb 2

3ajaHus 3TOH YaCTH BbINOJHANTE C 3aMHCbIO PelIeHHS
n+1
19. CokparuTte 2po6b 9677
23n+2 . 7n+1

20. okaxure, 4TO CepeaHHbI CTOPOH BbIITYKJIOr0 YeThIPEXYTObHHKA SABJISIOT-
Cs1 BEpLUHHAMH HEKOTOPOro napaJiiesiorpaMma (cM. puc. 9).

D M C
N
L
A
K
B
Puc.9

21. U3 nyHkTa A B nyHKT B, paccTosiHHe MeXIy KOTOPbIMH 25 KM, CrIOpTC-
MeH BO BpeMs TPEHUPOBKH TLJIaHHpOBaJ A00paThCsl 3a ONMpelesEHHOe Bpemsl.
[Ipoiins 5 kM, OH clies1aj 0CTaHOBKY Ha 30 MMHYT, a 3aTeM, YBEJIHYUB CKOPOCTh
Ha 2 KM/4, NPOJO/IKHA [IBHXKEHHE H NIPHOLLI B NYHKT B BoBpems. Onpenenure
Haua/bHYI0 CKOPOCTb TypHcTa (B KM/u).
zt — 2522 + 144
(x+3)(z—4)
KaKHX 3HaueHHAX MapaMeTpa c npsimasi y = ¢ UMeeT ¢ rpaHKOM POBHO OJHY
0O6LLYI0 TOYKY.
23. [1ana paBHOGepeHHasi TparewLsi C OCTPbIM yrJyioM 60° U 60/bLIHM OCHO-
BaHHeM, paBHbiM 24. [Ipsimas, npoxoasiwas yepe3 BepilMHY OCTPOro yria
LEHTp BMHCAHHOMH OKPY>KHOCTH, A€JUT TPANeLuio Ha YeTbIPEXYrONbHHUK U Tpe-
yrosbHHK. Hafiaure miouaab noJiydeHHOro TpeyroibHHKa.

22. ToctpoiiTe rpaduk QyHKUHH y =

U OTNpefesIuTe, MpH

BapuaHnt Ne 2

Yacts |

1. Haiinute 3HaueHHe BbipaXkeHHUst 9?%11—’4 .

O1BerT:
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2. Ha pucyHke 10 noka3aH rpadyk 3aBUCHMOCTH BbICOTbI IHPOTa OT BPEMEHH
€ro HaXxoXAeHHs B AyXoBKe. [10 ropH30HTa/bHOM OCH OTK/1a/bIBAETCA BPEMS B
yacax, o BepTHKajibHOH — BbicoTa B cM. [1oka nupor He nogHUMETCS X0TS Obl
B 1,5 pa3a, yXoBKY OTKpbIBaTh HeJib3si. OnipenennTe no rpaduky, yepes Kakoe
MHHHMMaJsibHOE BPeMsi MOXKHO OyaeT OTKPbITh JyXOBKY (OTBeT galTe B uacax).

Bvicoma
nupoza, 10
[37] ,//
7.5
4
5 L~
2,5
0,5 1 1,5 2 25 3 35 tu
Puc. 10
OrTserT:

3. buner B my3seii cTout 50 py6iieii. Yuaiuumces npenocrasasiercs ckuaka 12%.
CkoJibko py6.ieit CTOUT Moxon'B My3eil 1Jisi 2-X B3POCAbIX U 19-TH yyawuxcsi?

OrTser:

4. Ha koopa1HaTHOH NPsiMO# OTMEYEHO YHCJIO a (CM. puc. 11).

PR S S S G S T S T
LA Sl SN B LI B R

6 1 a
Puc. 1t .

" + 3
T T T

Kakoe 13 yTBep)KIIE‘:HHﬁ OTHOCHTEJIbHO 3TOT0 YHUCJ1a ABJISAACTCA BeprlM?

1)5—-a>0 2)3—a>0 3)a—-3<0 4)7T—-a<0
5. YKaxkure HanGogbLLIee U3 YHCE.
1)9 2) v/53 3) 7V?2 4) 4V/3

6. Haiinute BolcOTY 31aHUs (B MeTpax), ec/iy JIHHA COJNHEUHON TEHH KOTOPOro
paBHa 27 M, a CoJIHeyHas TeHb 4yeaoeka poctom 1 m 60 cm paBHa 2 M 40 cm
(cM. puc. 12).

OTBer: .
7. Pewmte ypaBHeHue 3 — 35z = 20 — 2(1 + 15z).
OTseT:
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EEEE

) 1M 60cm
i

R ———_— !

f
2.1 40 cm 27 m
Puc. 12

8. Bepumnbl A, B, C uetbipéxyronbiika O ABC pacnoJfioxxeHbl Ha OKpYX-
HOCTH ¢ ueHTpoM B Touke O, npuuém LAOC = 90° (cm. puc. 13). Hainure
BeJIHUMHY (B rpamycax) yraa ABC.

OrTsert:

2
9. ¥YnpocTHTe BhIpaXKeHHe (% + i) : gx—:;i)—- 1 HalluTe ero 3HaYeHHe NnpH

OTserT:

10. Pe3ysibraThl paloHHON KOHTPOJIbHO#M paboThi no anrebpe B 10-x kraccax
npeacTaBJieHbl B BUAE KPYTOBO AHarpaMMbl (CM. puc. 14).

CKOJIbKO NMPHMEPHO YYaLLHXCH MOJMYyUHSIH OTMETKY «4» U «5», eCJ/iu BCero B
10-x knaccax paioHa 360 yyawmnxcs?

1) 6osee 200 2) okoJio 300 3) okoJio 150 4) menee 60
11. B kopo6ke 24 pasHouBeTHble JIEHTb: 5 GesblX, 12 KpacHbIX H 7 CHHHX.

Haiinure BeposiTHOCTb TOro, 4TO Hayraj BblOpaHHasi U3 3TOH KOPOOKH JieHTa
OKa>XeTcs KpaCHOro LBeTa.

OrTser:
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A

OTCYTCTBOBAJIH

OTMETKA «5»

OTMETKA «4»

OTMeETKa «3»

FZANI=IN

OTMETKa «2»

)
=
o
—
N

12. YcraHoBHTe cOOTBETCTBHE MEXKY rpadukaMy PyHKLHI H HOPMyaaMH, KO-
TOpbIE UX 3a4al0T (CM. pHc. 15).

A) B) B)
§Z) yi ] y \
\ \
1
1 \[ [11/ — ol 11] |x
. \ X
ol 11x ol
\
Puc. 15
)y=2z?+2z 2)y:% 3)y=—§ )yy=x+3
OTseT: A b B
13. 1aHa reomeTtpuueckas nporpeccust 4, 2, 1 ... . Haiinute cymmy nepsbix

NATH €€ YJeHOB.
OTBer:

14. Ha#inute naowans Tpaneuny, H306pa)kéHHOH Ha pHCyHKe 16.
5

<@6 10

Puc. 16

OrTBerT:
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15. YkaxuTe HoMepa BEpPHbIX YTBEp>KAEHHH.
1) CymMMa npOTHBOMOJIOXKHBIX YIVIOB BITHCAHHOTO YETHIPDEXYTOJNbHHKA DaB-
Ha 180°.
2) CxozncTBeHHbIE CTOPOHbI MOAOGHBIX TPEYTOJbHHKOB PaBHBI.
3) INsowwanp npsIMOYroibHOTO TPEYroJibHHKA PABHA M0JIOBUHE TPOM3BECHHUS
€ro KaTeToB. ,
4) TaHreHC OCTPOrO YIVIa MPSMOYTOJILHOMO TPEYrObHHKA PaBeH OTHOLIEHHIO
KaTeTa, MPOTHBOJIEKALLETrO 3TOMY YIJy, K THIIOTeHy3e.
5) [uaroHanu pomba nepecekaroTcs roj npsiMbiM yriioMm.
OrBer: .
16. Ha pucynxe 17 uso6paxceHbl rpaduku dynkumii y = 2z, y = —z2 + 3.
Haiinure koopauHathl TOUKH A.

4y y=2x
y=-x'+3 A
0 k]
Puc. 17
- OTtBerT:
1

17. U3 dopmyanl nyowanu tpeyrosibHuka S = <absin ZC' BbipasuTe cTOpo-

2
HY a.
18. Pewmre Hepasenctso 100z2 — 9 < 0. .

Yactb 2

3ananus 3TOM YaCTH BLINOJHANHTE C 3aNKCbIO PeLIeHHUS

19.C 54n+1
. COKpAaTHTE Ilp06b W

20. JlokaxwTe, 4TO B NpaBHJIbHOM lecTHyrosibHike ABCDEF puarosanb
AD B 2 pa3sa Goablie cTopoHbl AB (cM. puc. 18).

21. MoTOUMKIKCT NJIaHUPOBaN NpoexaTth paccTosiHke 120 KM 3a onpeenét-
Hoe Bpems. [1poexaB 64 kM, OH Obl1 BbIHY>K/JIEH OCTAHOBHTbLCS Y 3aKPbITOTO
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B C

Puc. 18

waar6ayma Ha 10 muH. [1pono/kuB IBHXKeHHe, OH yBEJIMYHJ CKOPOCTb Ha

8 KM/4 ¥ Npu6LLT B KOHEYHbIH TYHKT B 3anaHupoBaHHoe Bpems. Haiiaure, ¢

KaKOH CKOPOCTbIO ABMaJiCst MOTOLMKJIHCT 10 OCTAHOBKH Y Lusiarbayma.

x4 — 4122 + 400
(z+5)(x —4)

KaKHMX 3HaueHHsX napamerpa b npsimas y = b UMeeT ¢ rpaPMKOM POBHO OJHY

006LLLYI0 TOUKY.

23. Hatinure nuowanp Kpyra, BIHCAHHOTO B paBHOOENPEHHYIO Tpareluio ¢

60/bLLIMM OCHOBAHHEM, PaBHbIM 18, U ocTpbIM yrsioM 60°.

22, Toctpoite rpadmk QYHKUHH y =

H ONpeaeJIuTE, IpH

Bapuant Ne 3

Yactb 1

1. Hafigure 3HaueHue BbIpaXkeHHs! 0’72—5’2

b

Orser: .
2. Ha pucynke 19 nokaszaHo, kak M3MeHsi1achb TemrnepaTypa BO3dyXa B fe-
pesHe BacunbkoBo Ha npoTskeHnH Tpéx cyTok. [1o ropusoHTa/n yKasbiBaercs
BPeMsi CYTOK, 110 BepPTHKAJIM — 3HauyeHHe TemnepaTtypsbl B rpagycax Lleabcusi.
Haiiaute pasHocTb Mexay HauGOJbILKUM H HAUMEHbLUIWM 3HAYEHHSIMH TeMre-
paTypsbl 3a 310T nepuod. OTBeT ykaxkute B rpaaycax Lleabcusi.

OrBer: . :
3. CTOMMOCTb NOJHOTrO 6UJieTa Ha BLICTaBKY cocTaasieT 210 py6aeit. koab-
HMKaM NpenocTaBJsieTcsi ckuaka B pa3mepe 40%. Ckoabko py6aeit npuaércs
3anJiaTUTb Ipynre, COCTOSALIEN U3 ABYX B3POCJbIX H CEMePbIX IKOJIbHHKOB?

OrBerT:
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—NWALIROS G O

00:00 08:00 '16:00 00:00 08:00 16:00 00:00 08:00 16:00 00:00
Puc. 19

4. Ha xoopauHatHO# npsimoit otmeueHo yHcao a (cm. puc. 20). Kakoe u3
YTBEpPXKAE€HHH OTHOCHTENILHO 3TOTO YHCJIA SBJSIETCS BEPHBIM?

0 a

Puc. 20
1)a—8>0 2) 7T—a>0 3)a—5<0 4)6—-—a=0
5. YKaxkute HauMeHbLLee W3 uuce.
1) 7 2) V39 3) 2v19 4) 35

6. [TpoekTop NOMHOCTBIO OCBelllaeT 3KpaH A BbICOTOH 1 M, PacroJoKeHHbIH
Ha pPacCTOSIHUH 2 M OT npoekTopa (cM. puc. 21). Kakoit Han6osbLieii BbICOTbI
(B MeTpax) MoxeT 6bITb 3KpaH B, 4To6bl €ro MOXHO OblJIO PACIOJIOKHTb Ha
PacCTOSIHUK 5 M OT NPOEKTOPA H OH GblJl MOJIHOCTBIO OCBELLEH, eCJIH 3KpaH A
pacnoJioXeH Ha HaMMeHbLUEM BO3MOXXHOM PAcCTOSIHUM OT MPOEKTOpa, TaKoM,
YTO OH MOJIHOCTbIO OcBelUéH? HacTpoiiku npoekTopa He MeHSI0TCH.

e

k=21~ A:ll/u B
I ~-—
| |
2m | i
« 5 !
Puc. 21

OrTsert:
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7. Pewunte ypaBHenue 19z + 16 = 23(x — 2) + 26.

OTserT:

8. Bepuuunbl A, B, C uerbipéxyronbiuka O ABC pacrnosoyKeHbl Ha OKPYX-
HOCTH ¢ ueHTpoM B Touke O, npuuém ZABC = 130° (cm. puc. 22). Halaute
BeJIMYMHY (B rpanycax)yraa AOC.

Orsert:
9. ¥YnpocTuTe BbipaxkeHHe (% + g + 2) : (é + %) ¥ HaHaMTe ero 3HaueHue
npia=3+V7,b=9—- V7.

Orger:

10. Ha kpyroBoii nuarpamme (cM. puc. 23) npeactaBjeHO NPOLEHTHOE COOT-
HOLLEHHE Pa3/MYHbIX KOMMOHEHTOB B 80 KHJIOrpaMMax MSATHKOMIOHEHTHOrO

CrJjiaBa.

CBHHEL
782010507

BUCMYT
0JIOBO

ZIINEI=

KaaMMi

Puc. 23

CKOJIBKO MPHMEPHO KHJIOrPaMMOB CBHHLIA B 3TOM CIl1aBe?

1) 6onee 50 2) okoJo 40 3) okoJsio 30 4) menee 20
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11. B Mara3uHe c cucteMoii camoo6ey>KHBaHHS Ha BHTPHHE Jiexat 30 MHpoX-
KOB, H3 HHX 9 — C CBIPOM, 3 — C MSICOM, a OCTaJibHble — C MeyeHblo. AneKcei

Hayaauy B35J OAHH MHUPOKOK. Kakopa BEPOATHOCTDL TOTO, YTO BblépaHHblﬁ HM
NMHPOXKOK OKa3saJicsd ¢ neyeHblo?

OrTBeT:

12. YcTaHOBHTe COOTBETCTBHE MeX 1y rpadukamu ByHKLHMH H HOpMynamH, Ko-
TOpbl€e UX 3a/1a10T (CM. pHC. 24).

A) b) B)
Ay \ [ AV [ Ay
\ /
L1
1 T/ !
o % I T 1%
ol NI %
Puc. 24
Dy=2*+1 2)y=yz+1 3y=(x-1)?% 4)y=2z+1
Ortser: Alb|B
13. [lana reomeTprueckas nporpeccus 2, 6, 18, ... . Hafinure cymmy nepsbix
MSATH €€ YJIeHOB.
OrserT: .
14. Haiigure nuiotuaae Tpaneuut, H306paxxéHHok Ha pucyHke 25.
12
45°
}_l
5 18
Puc. 25
OrseT:

15. ¥YKaxuTe HOMepa BePHbIX YTBEPXKIEHHH.
1) duaroHanu pom6a nepecekarTcs noa yrjom 90°.

2) BuccekTpHchl BHYTPEHHHMX YIJIOB TPEYroJibHHKA MepeceKaloTCs B OAHOH
TOUKe.
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3) Jlio6bie ABE NpsIMble UMEIOT HE MeHee OIHOH 06LLel TOUKH.
4) Inowanp Tpaneuri paBHa Nporn3BeAeHHIO BbICOTbI HA CYMMY OCHOBaHHH.
5) TaHreHc oCTpoOro yrjia NpsiMOyroJibHOr0 TPEYroJbHHKA paBeH OTHOLLIEHHIO
MPHJIEKALLIETO KaTeTa K MPOTHBOJIEKALLEMY.

Orger: . \
16. Ha pucynke 26 uzobpaxenbl rpaduku GyHKuMil y = z2 + 2z — 3 M
y = 2z + 1. Beiuncamre KoopauHaThl TOYKH A.

YA y=2x+1
/ >
0 / g
A y=x'+2x-3
Puc. 26
Orser:
17. U3 hopmyaibl niiolanu Tpaneuuu S = %(a + b)h BbIpasute h.

18. Pewnte HepaBeHcTBO 722 — 343 < 0.
Yactb 2

3anauun 3TOM YaCTH BbINOJHANTE C 3aNUCHIO pewieHHusa

28277,—1

94n—2 , 72n-2"

20. Ha croponax AB u CD npsimoyrosisiika ABCD (AB > AD) BbiGpa-
Hbl COOTBETCTBEHHO TOukH F u F Tak, uto AE = EF = FD. Ha nyuax
DA u CB Bbibpanu cootBeTcTBEHHO TOUKH M 1 K Tak, UTO 4eThipéXyrobHHUK
AM K B — kBaapar. Otpe3ok B D siBsisieTcsi CTOpOHOH KBaapata BDLN (cM.
puc. 27). [JokaxuTe, uto naouianpb yetbipéxyronbiuka C K M D paBHa cymme
nsowane yetolpéxyronsHikos BDLN u BCFE.

21. Y13 nynkra A B nyHkT B, pacctosiHHe Mexay KotopbiMu 110 KM, Beso-
CHIEHCT NiaHHpoBas 100paThbcs 3a onpenenéHHoe spems. I1poexas 50 km,
OH ClleN1af He3anJaHWPOBAHHYIO OCTAHOBKY Ha 15 MHHYT, a 3aTeM, YBEJHUMB

19. CokpatuTe 1po6b
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M A D
E L
K <
N
Puc. 27

CKOPOCTb Ha 8 KM/u, NPONOJIKUI ABHKEHHE H MPHOLLT B NYHKT B BoBpeMs.
OnpesesiuTe CKOPOCTb BEJIOCHNENHCTA (B KM/4) NI0C/Ie OCTAHOBKH.

z* — 522 +4
(x+1)(z+2)
KHX 3HAUEHHSX rapameTpa c npsiMasi y = ¢ UMeeT ¢ rpacMKOM POBHO OJHY
OOLLYIO TOUKY.

23. Haiigure njiowans npsiMoyrosibHiKa, AMaroHaJib KOTOporo paBHa 8, a yroJ
Mexay auarosassimMu 30°.

22. TNoctpoiite rpaduk GyHKUHH y = H ONpefenuTe, NpH Ka-

Bapuanr Ne 4

Yactb 1

1. HafinuTe 3HaueHue BblpaxkeHHst %’é
b

Orger: .
2. Ha pucyHke 28 nokasaHo, Kak H3MEHsJIaChb BJIAXXHOCTb BO3/lyXa B IepeBHe
KonbacknHo Ha nporsakeHuu oHKX cyTok. [10 ropH3oHTanu yka3aHo Bpems
CYTOK, 10 BEPTHKAJIKH — 3HAYCHHE OTHOCHTEJIbHOH BJAMKHOCTH BO34yx4d B I1pO-
ueHrax. Hafinure HanboJbliiee 3HaueHHe OTHOCHTEJIBHOH BJIQXKHOCTH BO31yXa
(B mpoueHTax) B nepuon ¢ 6:00 1o 18:00 3THX CYTOK.

Orger: .
3. LleHa oaHoro 6usera B LMPK AJIS B3POCJIOro 3pUTeNisl cocTapiser 240 py6-
Jaeit. [lersim npenocrasasiercsi ckuaka 60%. CkosibKo py6aeil npuaércs 3anJa-
THTb 3a [TOXOA B UMPK BOCEMHAALIATH LIKOJbHHKOB H JABYX yUHTeJsEl?

OTBerT:
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/[

/.

/
/
/
/
4

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Puc. 28

4. Ha koopanHaTtHO#t npsiMoii oT™MeueHo uucao a (cMm. puc. 29). Kakoe u3
YTBEpPX/AEHHI OTHOCHTEJIbHO 3TOTO YUCJ/IA SIBJSETCS BEPHBIM?

L L E) i v L] L) 14 L] ; T LE L)
Puc. 29
1)a—8>0 2)9~-a<0 3)a-5<0 4)4—-a<0
5. Ykaxkure HAauMeEHbLUIee U3 HHUCEJT.
1) 11 2) 2v/30 3) 5V/5 4) V124

6. [1poekTOp NMoJIHOCTBIO OCBeLaeT 3KpaH B BbICOTOH 1 M, pacnosoKeHHbIH
Ha paccTosiiud 3 M oT npoekrtopa (cm. puc. 30), npu 3ToOM 3 M — MHHH-
MaJqbHOEe pacCTosiHHe, HA KOTOPOM MOXKHO PacoJIOXKHTb 3KpaH B, uToObl OH
6bls1 NOJHOCTBIO OcBelléH. Ha kakoM HanmeHblLeM pacCTOsIHHH (B MeTpax) ot
NPOEKTOPa HY>KHO PACTIOJIOXHUTb 3KpaH A BbICOTO# 60 CM, UTOGbI OH GblJ MO~
HOCTBIO OcBelléH? HacTpoliki npoekTopa He MeHsIoTCS.

-
-
-
-
-

[z : - 60cm 1M
| T-=a
1 4 ' B
i 1
< 3m >
Puc. 30

OTserT:
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7. Peiunte ypaBHenue 6 — 3z = 12 — 5(z + 2).
Ortser: .
8. Haiiaure BesnumHy (B rpaycax ) BIHCaHHOTO YIVIa ¢, OTTMPAIOLIErocs Ha Jy-

ry C D, BenvuvHa KOTOPOH paBHa é JlyTH BCEH OKPYXHOCTH (cM. puc. 31).

4
7/

D
Puc. 31
OrserT:
a ., b (1 1 .
9. YnpocTuTe BbipaXkeHHe 5 + P 2] : 5 g Y HaWIHTEe €ro 3HaueHue
npia=+Vv11-2b=+11-5.
OtBer: )

10. B HekoTopoii iKose B 5-X — 9-x Kjaaccax yyatcs 726 yenoek. [laHHble 0
KOJIHYECTBE YHYaLIMXCS B PA3JIHUHBIX KJ1accax (¢ 5-ro no 9-i) npeacrasieHbl B
BMJle KPYroBO#H AHarpamMmsl (M. puc. 32).

E yvammecs 5-x xnaccos
ydailmecs 6-X KIaccoB
M ysammecs 7-x xiaccos

yJaiuecs 8-X KJIaccoB
[[] ysammecs 9-x xnaccos

Puc. 32

CKOJIbKO MPUMEPHO yYallMXCs yuarcsi B 5-X H B 9-X Kjaccax?

1) menee 100 2) okoJgo 250 3) okoao 300 4) 6oJee 400
11. B 3akpbiTyi0 KOpoOGKy nomelieHsl 20 11apoB: 8 U3 HUX — Gesbie, 5 —
yépHble, OCTaJbHble — KpacHble. KakoBa BepOSITHOCTb TOrO, UTO, BbITACKHBAs
LIapbl H3 KOPOGKH BCJIENYI0, IEPBbIM Mbl H3BJIEYEM H3 Heé KPacHbIil wap?

Otgert:
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12. YcTaHOBHTE COOTBETCTBHE MeX Ay rpadHKaMu GyHKLMH U hopMyJIamMH, KO-
TOpbl€ WX 3aa10T (CM. pHc. 33).

A) B) B)
VA 7 \ YA|
[ \ /
TCETT T — 11/
ol 11 x| | o
N\ Ol 11
\
Puc. 33
Dy=2+2 2)y=2  3y=y@a 4y=(2+2)

A | b B

OrTser:

13. [lana apucmeruueckas nporpeccus —8, —4, 0, ... . Haitgure cymmy nep-

BbIX CEMH €€ YJIeHOB.

Ortsert:
14. Haiinure nyioiaas Tpaneunn, H306pakEHHOM Ha pUcyHKe 34.
10
5V2
45" B 045"
Puc. 34
Ortser:

15. YkaxuTe HOMepa BepHbIX YTBEPXKIAEHHH.
1) BrnincanHbl# yrosi paBeH yrioBoi BeJIHuMHE AyTH, Ha KOTOPYIO OH OMUPAETCS.

2) Ecan B TpeyrosibHHKe 0MH yroa paBed 30°, TO CyMMa ABYX JPYTHX yrJioB

paBHa 150°.
3) Okouio o6oro napaJiiesnorpaMma MOXKHO OMHCaTh OKPYXKHOCTb.

4) IpotuB Gouiblieit CTOPOHbI TPEYTOJNBHHKA JIEXHT MEHbLUIHH YroJl.
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5) CymMMa IBYX NMPOTHBOTMOJOXHbBIX YIJIOB BMHCAHHOTO B OKPY>KHOCTb Y€Tbl-
péxyrosibHuKa paBHa 180°.

Otger: .
16. Ha pucynke 35 usobpakennl rpaduku ¢yHkuuit y = z + 1 u
y = x% + 4z + 1. Bblukc/MTe KOOpAHHATHI TOUKH B.

y=x4+4x+1

Puc. 35

OrBer:

at+b+ec

17. U3 dopmyaibl nowany TpeyrojibHuka S = 5

- T BbIpasuTe JJUHY

CTOPOHHI C.
18. Peunte HepaBeHcTBO 2522 — 121 < 0.

Yactb 2

3anaHHsA 3TOH YaCTH BbiMOJHANTE C 3aMHCHIO pEClICHHA

1 52n+1

19. Cokparute 1po6b P

20. B okpyxHoctH mpoBeneHni xopal AB, BC, CD, npunuém
AB = BC = CD (cM. puc. 36). Hokaxure, uro ecau otpesok AD
SIBJIIETCA AMAMETPOM OKPYXHOCTH, TO OTpe3ok ADB paBeH paauycy 3ToH
OKPY>KHOCTH.

21. V13 nynkta A B HanpaBJieHHH nyHkta B Bbiwes noess. Ilpoiins 450 K,
YTO COCTaBJAET MOJOBHHY MyTH U3 A B B, OH OCTaHOBUJICS H3-3a CHEXHOr0
3aHoca. Yepe3 1 u 15 MHH noe3z MpOAOJIKKI ABHXKEHHE, YBEJHYHB CKOPOCTh
Ha 12 KM/u, 1 npH6bLT B NyHKT B 6e3 ono3aanus. Haklaure, ¢ Kakoi CKOpOCTbIO
(B KM/4) ABHraJicsi NOE3/I 10 Henpe/BUAeHHOH OCTaHOBKH.

4 2
z* -5z +4
7 =y W ONpeAeJIuTE, NNpH Ka-
z-1)(z+2) "°"P P
KHX 3HAUEHHUSIX NapaMeTpa ¢ NMpsiMast y = C HUMeeT C rpaUKOM POBHO OJHY

061LYyI0 TOUKY.

22. INocrpoiite rpaduk QyHKLUHH y =
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B (o)
Puc. 36

23. Haiinure nuiowanp TpeyrosbHuka ABC, ecan ZA = 30°, a BbICOTHI, IPO-
BeA€HHble H3 BepLIKH B 1 C, COOTBETCTBEHHO PaBHbI 5 U 8.

Bapuant Ne b

Yacrtb 1

1. 3HaueHHe KaKoro 13 NPUBEIEHHBIX HHXe BbipaXKeHHH MOJI0XKHTENbHO?

—0.4)3. —(=15)- (= 0,3 —2 2.3
D) (<04 (02)  2) —(-15)-(-25) 3) p°5F 4 -2+ 3
2. I'lo rpacdriKy 3aBUCHMOCTH CKOPOCTH TeJsla OT BpeMeHH (cM. puc. 37) onpe-
AeJIUTE, 33 CKOJIbKO CEKYH/l CKOPOCTb TeJ1a yMEeHbLUHJIACh B 2 pa3a.

3

V. %A
60
30

.

0720 40 60 80 tc
Puc. 37

Orser: .
3. IO6ka B marasute ctouna 1800 py6. Bo Bpemsi epBoil pacrpoiaxH e€ LeHy
YMeHbILUH/IHM B 1Ba pa3a. Bo Bpemst Bropoit — ewé Ha 25%. Ckosibko pyGaeit
OHa CTasa CTOHTb?

Orger:
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4. Ha koopauHaTHO#H NpsAAIMOii OTMeueHbl iBa Yuc1a a U b (cM. puc. 38). Kakoe

3 YTBEPXKIEHHU IBJISIETCS BEPHBIM?

v

a b 0
Puc. 38

1)a+b<0 2) a?b >0 3)a>b

5. Hailnute 3HaueHue BoipaXceHus (2 - 1()3)2.1,5. 1073,

1) 600 2) 6000 3) 60

4)a—b>0

4) 60000

6. Y creHnl nox yriioM o = 60° K rOpH30HTY CTOHT JiecTHHLA (cM. puc. 39). Eé
HHXXHHI KOHELL OTCTOHT OT CTeHbl Ha 0,9 MeTpa. UeMy.paBHa JIMHA JIECTHHLIbI?

OtBer Bblpa3uTe B MeTpax.

\
N
N
N
N
\
? N
N
N
N
o
60 N
N
0,9m
Puc. 39

OTser:

7. Pewunre ypaBHeHue %: + % = 6.

OTBert:

8. Onuu yron paBHoGeapeHHoOH Tpaneunu Ha 30° Gosbliue BToporo. Hariaute

Gosbiuki yros Tpaneuuu. OTBeT faiiTe B rpanycax.
Orser:

b% — 16
2b% + 8b
B OTBeTe 3aMnuULlInTe l'IOJIy‘lEHHOC YHUCJIO.

OrTseT:

9. YnpocTHTe BblpaxkeHHe b -

1 HaluTe ero 3HaueHue npu b = 26.

10. Ha nnarpamme (cM. puc. 40) npuBeaeHsl pedysbTarthl yualluxcs, CAaBaB-
mux sk3ameH B 2010 r. u B 2011 r. [1o BepTHKa/NbHO!M OCH OTVIOXKEHO YHCJO
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yuaiuuxcsi (B %), no ropu3oHTaNbHON — MoJyyeHHble oueHkH. Onpenenure
(B %) Ha CKOJILKO 60JIblLIE YYaLUXCS NT0Myun/IH B 2010 I. OLIEHKY «4», yeM «5».

%
50

40

30
20
10

—_—

- -

“3”

‘62”

1) Ha 11%

2) Ha 15%

“4” “5”

Puc. 40

3) na 5%

'ouenxa

4) Ha 10%

11. CryneHT Bblyuns OTBETHI TOJBKO Ha 6 3K3aMeHaUHOHHBbIX GuaeroB. Beero
6unetoB 24. KakoBa BepOATHOCTb, UTO TOT OUJIET, KOTOPLIH BbITAHET CTYIEHT,

Oynet eMy 3HaKOM?
OrerT:

12. Ha rpadukax (cM. puc. 41) uzo6paxcennl rpaduxu yHkuMity = a -z + b.
CootHecuTe rpadKH CO 3HaUEHHSMH NapaMeTpoB a U b.

A) YA B)

1]

0 1x
Na=1;b=2
Na=-1;b=2
OrTserT: A b B

JA Y
1 o B)
0] 1 X!
[, X
Puc. 41
2)a=-1;b=-2
4)a=1;b=-2

13. [locnenoraTenbHOCTL 3aaHa HOPMYJIOH Cp,

4-11 uneH NoCJe10BaTeNbHOCTH,
OrBerT:

(=1)™ - (n — 1)2. Haitnute
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14. Hafinnte niiMHy aMarosany paBHoGeIpeHHO¥ TparneLyH, H300paXkéHHOH Ha
pucyHke 42.

6

Puc. 42

OrBer: .
15. YkaxkuTe HoMepa BepPHbIX YTBEPXKIEHHIA.

1. B npsiMOyro/ibHOM TpPeyroJi-HHKe KOCHHYC OZIHOTO U3 yIVIOB paBeH 1.

2. B 11060#1 TpeyroNbHUK MOXXHO BITHCATb OKPYXKHOCTb.

3. Ecsin B TpeyrosibHHKe [1Ba yrjia paBHbl, TO 3TOT TPeyroJbHUK paBHOGE-
PEeHHBIN.

4. B mo60m napaJsienorpaMme JHaroHalu paBHbI.

5. Ec/ii TpH CTOPOHBI OHOTO TPEYroJibHHKA COOTBETCTBEHHO MPOMNOPLHO-
HaJIbHbl TPEM CTOPOHAM APYFOro, TO TakHe TPEeYroJIbHHKH M0J00HbI.

Orsert: .
16. OkpyxHocTb, u300paxkéHHasi Ha pHcyHKe 43, 3a1aéTcs ypaBHEeHHEM
z? + y? = 8, a napa6osa — ypaBHenueM y = —z? + 2. Bbiuncante Koop-
JMHATBI TOUKH A.
Ay
0 %
B
Puc. 43

OTser:
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17. W3 dopmyabl nepuona KosebGaHHH MaTeMaTHYeCKOro MasiTHUKA

T=27 é Bblpa3uTe LJMHY noaseca .

18. Pewnte HepaBenctBo 2 — 5z + 16 < 10.
Yactb 2

3anaHust 3TON YACTH BbINOJHANTE C 3aNIUCbIO peleHHus

45°
310 . 253 :
20. B napannenorpamme ABC D 6uccektpuchl yrinos ADC u D AB nepece-
Katotes B Touke O. Jlokaxure, uto ZAOD = 90°.
21. U3 nyHkta A B NyHKT B OIHOBPEMEHHO BbleXaJjd ABa aBTOMOOMJIMCTA.
[Tpoexas 120 kM, nepBbiii BoaUTe b NpHexan B NyHKT B Ha 30 MUHYT paHb-
e Broporo. Hafiaure ckopocTb nepBoro aBTOMOGHIKCTA, €CH U3BECTHO, UTO
oHa Ha 20 KM/‘I 60J1blLIe CKOPOCTH BTOPOTO.

19. Coxpature Apo6b

22. [ToctpoiiTe rpauk GYHKUHH y = %__2

ueHHAX k npaMas y = k uMeer ¢ rpadHKOM POBHO OJHY OOLLYIO TOUKY.

23. B tpeyroabHiike ABC npoBeneHa npsiMasi, napasesbHas ocHoBaHuio AC
¥ nepecekarotas ctopoibl AB u BC B Toukax K u M cootBercTBeHHO. Haii-
AuTe nepuMeTp yeTblpéxyronbHuka AKMC, ecau usBecTHo, uto BM = 2,

MC =6, cosC = % KM =3.

¥ onpenesiuTe NpH KaKKuX 3Ha-

Bapuant Ne 6

Yactb 1

1. 3HaueHKe Kakoro 13 NpHBeNEHHbIX HUKE BbIPa>KeHHH OTPHLATENbHO?
D (<0571 2) ~(08):(-03) 3 —— 4 -Z-08
5
2. Ha puc. 44 u3o6pakeHbl 3aBUCUMOCTH CKOPOCTENH [ABHXXEHHS ABYX aBTO-
moGuaeit oT BpeMeHH. Onpenenure, Ha CKO/IbKO Ha 30-0i CeKyHIe CKOPOCTh
OJIHOTO aBTOMOGHASs 60odIbLIe CKOpocTH BToporo? OTeeT aaiite B M/c.

OrTserT:
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AV Mlc
60
T
30 A
/ g
0720 40 60 80 tc
Puc. 44

3. OnToBas LeHa ToBapa Ha ckaaze 750 py6aeit. Han6aBka Marasuxa cocras-
Jaset 14%. CKoJIbKO CTOMT 3TOT TOBap B MarasuHe?

OTBeT:

4. Ha koopnuHaTHO# NpsiMOi OTMeueHbl B2 yHcsa a U b (cM. puc. 45). Kakoe
M3 YTBEPXKAEHHH ABJSETCS BEPHbIM?

T b5 a 0
Puc. 45

1)0<a-b<1 2)2—1<0 3)a—b<0 4)a®-b>0

5 - 102
21V 10
(2-10)3
1) 0,0625 2) 62,5 - 3) 0,625 4) 625
6. JlectHuua anuHOM 1,7 M NpHCTaBJEHa K CTeHe Tak, UTO €€ BEpXHHH KOHell

HaxXoAMTCH Ha BbicoTe 1,5 M oT 3eMuint (cM. puc. 46). Ha ckoabko canTHMeTpOB
OTCTOMT OT CT€Hbl HHXKHHH KOHeL| JIECTHHLIbI ?

5. Haifinure 3HaueHHe BbipaXkeHHs

I,S5Mm

[a—y
-
~
7777777777777

Puc. 46

Ortser:
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-5, 2¢r _
3 -+-6 =1

7. Pewnte ypaBHetne L

Oraer:

8. BrivcauHbi# yroJ Ha 25° MeHblile LeHTPaNbHOrOo Yrja, OMUParolIerocs Ha ty
JKe Iyry oKpy»kHOCTH. Haliaure rpagycHyto Mepy BIHCaHHOTO yTJa.

OTBer:

2
9. ¥YnpoctuTe BblpaXkeHHe . (a +2b+ Q—) ¥ Ha#iauTe ero 3HaueHHe
a

a® + ba

npub=1+ V2, a = 3 — /2. B 0TBeT 3anuLLHTe NONYYEHHOE YHCIIO.
OrtBerT:

10. Ha nnarpamme (cMm. puc. 47) npuBeseHbl pe3yJsbTaTht y4aliuXcs, C1aBaB-
wux 3k3ameH B 2010 1. u B 2011 r. [1o BepTHKAALHOH OCH OTJIOKEHO UHCJIO
yuawuxcsi (B8 %), 0 ropu30oHTaIbLHON — MOJIyYeHHbIE OLLEHKH.

%4
50 -
T e RARRESERLEELERS  ma ERRRRREERE
30 - Il 2000

1 2011
20 - ]
10 4 L.

>
“2” u3u “4” “5” OYEHKa
Puc. 47

Ha ckouibko MPOLEHTOB CTaJI0O MeHbLIe YHALIHXCH, MNOJYUHBUIHX OIEHKY
«5» B 2011 roay no cpaBHexuto ¢ 2010 rogom?

1) Ha 17% 2) Ha 20% ‘ 3) Ha11% 4) na 5%

11. Manbuuk 6pocaeT HrpaabHbli KyOHK. KakoBa BepOATHOCTb, YTO YHCJIO Bbl-
NaBLUMX OYKOB OyJeT YETHDBIM.

OrTBerT:
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12. Ha rpacdukax (cM. puc. 48) H306paxceHbl rpaduki GyHKUHH Y = a - T + b.
CoorHecHTe rpauky CO 3HaUeHHsIMH NAPaMeTpoB a  b.

b7 | YA b7
AP B) B) | Hx
. 0 X
0 X 1l
o I'x
'Puc.48
1)a>0,b>0 2)a<0,b>0
3)a>0,b<0 4)a<0,b<0
OrtBer: A B B

13. [MocaenoBaresbHOCTb 3aaaHa GopMyanon ¢, = (—1)"*! . (n — 1)n. Haii-
JHTe 3-H YJIeH I0CJ/1e0BaTeIbHOCTH.

OrBer: .
14. Hafigute nowans paBHoOeIpeHHOH TpaneLuH, u306pak€HHOH Ha PHCYH-
Ke 49.

Orser: .
15. YKaxkute HOMepa BepHbIX YTBEpPXKIEHHH.

1. B paBHOCTOpPOHHEM TpeEyrosibHHKe BCe YIJIbl paBHbI 45°.

2. Ecau B napaanesorpamme AMaroHaJjid paBHbl, TO 3TO KBafipar.

3. Ecain 1Ba yriia oqHOro TpeyrosibHHKa COOTBETCTBEHHO PaBHbl ABYM Yr-
JlaM BTOPOT'O TPEYroNbHHKA, TO TAKHE TPeYroJbHHKH MOAOGHBI.

4. BbiCOThbI TPEYroJibHUKOB ( HJIK WX NTPOAOJIXKEHHS ) TEPECEKAIOTCS B OLHOM
TOUKe.
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0. Uepes Touky, He JieXalllylo Ha IaHHOH MpPSIMOl, NPOXOAHUT TObKO OfHA
npsimasi, napaJuJie/ibHast JaHHOM.

OtBeT: }
16. OkpyxHocTb, u3o0pax<éHHasi Ha pucyHke 00, 3anaércsi ypaBHeHHEM
r? + y? = 25, a napabona — ypaBHeHHeM y = z2 — 5. Boluncsute Koop-
JIMHAThI TOUKH A,

Ay

=Y

Puc. 50

Orsert:

17. V3 dopmy.ibi neprona Kosebanuit rpysa Ha npyxute T' = 27y / % BbIpa-

3UTe XKECTKOCTb MPYXKHHbI K.
18. Pewivte HepaBeHcTBO —22 — 3T + 4 > 6.

Yactb 2
3ajpaHus 3TOMH YaCcTH BbINOJIHANHTE C 3aMHUCbIO PelLIeHHUs

a4
19. Cokparure 1pobb (2—4652’)—.

20. B npsimoyroaibHoM TpeyrosnbHuke A BC u3 npsiMoro yria B npoBeeHa Bbi-
cota BD. [Jokaxure, uto BD = A—ug
AC

21. U3 nynkra A B nynkt B Benyt ase aopord. Ilo nepsoi nopore LIHHOM
40 kM noexaa Besiocunenuct. Bropas nopora Ha 50 KM A/HHHee, U 10 HeH MO-
exaJl aBTOMOOWJUCT. B nyHkT B aBTOMOOHIMCT npHexaJs Ha 30 MUHYT paHblie
Besiocunearcta. Onpenenure CKOPOCTb BEJIOCHNEANHCTA, €CJH H3BECTHO, YTO
oHa Ha 40 KM/4 MeHblle CKOPOCTH aBTOMOGHJIHCTA.
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z3 — 322 — 4z
2r +2
KMX 3HaueHHsiX k npsMmas y = kx uMeeT ¢ rpadMKOM POBHO O/IHY OOGLLYIO TOUKY.
23. B Tpeyronbuuke ABC npoBenena npsimasi, napaJuiesibHast ocHoBaHuio AC
u nepecekaiowias cropost AB u BC B Toukax K u M cootBetcTBeHHO. Haii-
JuTe riotlans TpeyroabHika AM C, ecau usBectHo, uto KM = 2, AC = 10,

22, TlocTpoiite rpaduk DyHKUHH y = H OMnpeiesiuTe, NP Ka-

cosC = %, Spmr = 0,8.

BapuanTt Ne 7

Yacts 1

1. Halinure 3Hauente BblpaXkeHus 2,1-1,1
0,4-1,5
Ortgert: .
2. Ha pucynke 51 npeacrasiieH rpavk 3aBHCHMOCTH YHCJA caylLaTes el pa-
auo (B % OT Bcex XuTeJieil ropoja) oT BpeMeHH (B cpeaHeM 3a Henedo). Uemy

paBeH HanGOJbLLKI NPOLIEHT CayLIaTesell Ha HHTepBaJe oT 17 10 24 yacos?

g A
% 50
3
8% 40 =
S ] l N
ER y X
§ p3 30 / \
¥
23 yd \
§ 13 20 [ 4 X
: S0/ \
8.8 NI
8 12 16 20 24 4 8 epems, u
Puc.5|
OTsert: :

3. Buaer Ha cnekraksib crout 350 p. Ha Gasnkone uena ua 30% MeHbliue.
CKoJIbKO GyIeT CTOHTb ITOXOJ B TeaTp ANs rpynmbl U3 11 yesoBek, ecin Tpoe
M3 HUX COOHpAIOTCS B3SITb GHJIETHI Ha 6aJIKOH?

OtBer:
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4. Ha koopaxHaTHO# NpsiMoii (cM. puc. 52) oTMeueHbl yucaa a U b.

-

Qe

ch 0 1
Puc. 52

Kakoe 13 yTBep>KIeHHI OTHOCHTENBHO a U b ABISIeTCA BEPHBIM?

)a-4<0 2)-b+a-10>0 3)-a+bdb>0 4)-b+a>0
5. Ykaxute HanGosblLEee W3 YHCEJL:

1) 5 2) V21 3)4-v3 4) 3-V4
6. Masbuuk pelwua OUEHWTb BBICOTY OMa, He HMest C COOOH HHMKAKHX H3-
MepHuTebHbIX npubopoB. OH 3aMepust AauHy cBoell TeHH. OHa Obla paBHa
npuMepHo TpéM waraM. [ToTom oH 3amepust AHHY TeHHd oT nqoma. Oxa cocta-

BHJIa IPUMepHO 24 wwara. KakoBa BeicOTa 3aHHs, €C/IH POCT Masibunka 160 cMm.
OrTBer Bblpasute B MeTpax.

OrtBeT:

7. Pewvte ypaBHenue 2z — 3 + 4(z — 1) = 5.
Otger:

8. Panuyc okpyxHocTH paBeH 10. HaliauTe annHy MeMaHbl BNIHCAHHOTO B Heé
TPaBHJIBbHOTO TPEYroJNbHHKA.

OTBeT:
9. ¥YnpocTuTe BbipaXkeHHe ( @ _ a’ ).(a + b)° u HaiinuTe ero
a+b a2 4624 2ab
3HaueHHe npu a = —2,5, b = 0,5. B oTBeTe 3anuwKTe NoJy4yeHHOE UKCIIO.

OrTser:

10. ManbuukH 9-X K1aCCOB NOLJIM Ha 3KCKypcHIo. [Tepes 3THM HM npeL1oKH-
JIH B3SITb B LLIKOJIbHOH CTOJIOBOH OMH U3 (OPYKTOB Ha BbIOOD: anesbCHH, OaHaH,
rpyLuy, KUBH HJIH 16/10K0. PesysbraTsl X Boi6opa npeacTaB/eHbl Ha KpyroBoH
auarpamme (cM. puc. 53).

CKOJIbKO NpUMEpPHO MaJlbuMKOB BbIOpaJsiu si6JI0KO, eCjiv BCero Ha aKCKypcmb
nouwio 180 uesioBek?
1) 100 2) 15 3) 60 4) 30

11. B caay pelunn nocaautb caXkeHLbl rpyil, aGpHKOCOB H 5i6JIOHb, COOTBET~
CTBEHHO 5, 7 H 3 wWITyKH. UeMy paBHa BepOSITHOCTb BbIOpaTh Hayraj CaxeHell
AOJOHU?

Orser:
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VA

A0JI0KO

Puc. 53

12. YcraHoBHTe COOTBETCTBHE MEXy rpaduKkaMu yHKLHI U POpMyIaMH, KO-
TOpbI€e UX 3a4aI0T (CM. pUC. 54).

A
b ) B) BZ ) By
1 | 0 Il \\ 0 \ >
X ‘ \
o1 > [ \ \
Puc. 54
1)3z+2y=6 2)y = —6
Tz —2

3)y=-22+62-5 Hy =z -2
Orser: A b B

13. lana reomerpuueckas nporpeccus 2, —6, 18, ... . Halinure cymmy nepBbix
nsaTy €€ WIEHOB.

Orser:

14. Haiigure nuowwaas paBHoGejpeHHONH Tpaneuuu, H306paxkEHHON Ha PUCYH-
Ke 55.

OTBer:
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26

Puc.55

15. YkaxkuTe HOMepa BEPHbIX YTBEPXKIEHHH.
1) AuaroHasnu pom6a neprneHauKyJspHbI.

2) BennunHa ayri OKpY>KHOCTH paBHA BesHYMHE LUEHTPAJbHOrO yraa, Ha
Heé OMnuUparoLLerocs.

3) IuaroHanu napannenorpaMma nepecekaroTcst U AeATCA TOUKOH repe-
CeueHHs MoMoJaMm.

4) Ilnowanb TpeyrosbHHKa paBHa NPOH3BEIEHHIO OCHOBAHHS HA BbICOTY.

o) Briucanubiit yroa paBeH yryioBo#i BeJiHuKHe IyTH, HAa KOTOPYIO OH onHpa-
eTcsl.

OtBer:
2
. | y=—z*+ 10z — 22;
16. Ha pucyHke 56 nso6pakeHnl rpadiku GpyHKLHH { Sy +2z =3,
Bblukcaute KoopaAHHATBI TOUKH A.
YA
N A
A x
B
Puc. 56
Ortser:
2
17. Y3 popMmy.ibl A KHHETHYECKOH 3Hepruu Tena E = % BbIpa3HTe CKO-
pOCThb .

18. Pewne HepaBeHcTBO 36 — 22 > 0.
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Yacts 2

3anaHus 3TO# 4YAaCTH BbINOJHANTE C 3aNUCbIO pelieHUs

2n Q2
19. Cokpatnre apobb %gﬂ?

20. B napaanenorpamme ABCD Ha croponax AB, BC, CD, DA otMmeueHbl
Touku E, F, P, Q, npuuém % gg gg fD)% = % Iokaxmure,
yto EF PQ — napaJuiesiorpamm. ‘

21. Pri6oJi10B BO3Bpalllafics 1OMOIi C 03epa, pacCTOSIHHE OT KOTOPOTo 40 A0Ma
12 kM. B cepenrHe nyTH OH BCTPETHJ 3HAKOMOTO, C KOTOPbIM 3ajepXaJcs Ha
12 MHHYT, HO, YBEJIHUYHB CKOPOCTb Ha 1 KM/u, towén nomoil BoppeMs. C Kakoi
CKOPOCTbIO OH MPOLLEN BTOPYIO MOJOBHHY MyTH?

z* — 6522 + 64
8—22-Tzx
KHX 3HAYEHHSX NapaMeTpa c npsiMasi y = C UMeeT C rpaMKOM POBHO OIHY

OOLLLYI0 TOUKY.
23. U3 Touku A, B3TOH Ha OKPYXHOCTH, MpoBejeHbl qHameTp AB = 10 u
xopaa AC. V13 Toukn B npoBefeHbl K XOpAe NepneHauKyasip LIHHOH 6 1 Ka-
caTeJsibHas, NMepecekaloLlas nponoskeHue xopabl B Touke D. Hadiaure anuny
KacaTeJbHOH.

22, Tlocrpoiite rpaduk hyHKUMM y = H OTpejenuTe, NpH Ka-

Bapuant Ne 8

Yacts 1

1. Haitnure 3HaueHue BblpaXkeHus 22-2,1 .
0,15-11

OtBerT: .
2. Ha pucyHke 57 nokasaHo, Kak MeHsiJlach Meperpy3ka KOCMOHABTa B 3aBHCH-
MOCTH OT BpEMEeHH [10CJle CTapTa NpH 3anycke pakeTbl B kocmoc. Onpenenure
1o rpadHuKy, 4epe3 CKOJNbKO CEKYHJ 110CJie CTapTa neperpyska nepsbiit pa3 10-
cturaa 3g.

OrseT:
3. Buner B kuHo cTOUT 250 p., 4/ CTYEHTOB NpeaocTassercs ckuaka 35%.
CkonbKo OylyT CTOMTb Bce GHJIETHI ISl KOMMAHHH Apy3el U3 9 yesioBeK, eCJH
YeTBEPO U3 HUX — CTYAEHTHI?

Ortser: '
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A
i I I
54—+ :
& 4 j —
o R /
g 3 i /
= T el
R P
Y 2 74
& /
S /
: Pl -
30 450 r,c
paboma 150 paboma 0 paboma
nepeou emopoti mpembeii
cmynenu cmynenu cmynenu
Puc. 57
'l .b L 'l ' d L L L L 'l g L 'l L d g
0 1
Puc. 58

4. Ha koopauHaTHO# npsiMoii (CM. puc. 58) oTMeueHbl Yucaa a u b.
Kakoe 13 yTBepKieHHH OTHOCHTENbHO a H b siBisieTCH BEpHbIM?

1)a+b>0 2)a—-3<0 3) —a+b<0 4) -b+a <0
5. YkaxuTte Hau6obLLIEE U3 UHCEJL.

1) 7 2) V35 3)4-V3 4) 3-v6

6. Manbunk pelns OLUEHMTb BLICOTY AOMa, He HMes ¢ cOo00H HHKAKHX H3-
MepHTebHbIX NpHGopoB. OH 3amepua LHHY cBoeit TeHH. OHa Oblia paBHa
NpUMEPHO ABYM Luaram. [Totom oH 3amepu. A1KHY TeHH oT foma. OHa cocTa-
BHJ1a npuUMepHO 16 waroB. KakoBa BbICOTa 31aHHS, €CJH POCT Majib4yiKa —
160 cm. OTBeT Bblpa3uTe B MeTpax.

OTBerT:

7. Pewnre ypaBHenue 2z —3+2(x — 1) =4(z - 1) - 7.
1)1 . 2) 2 3) 3 4) KopHel HeT

8. OnuH U3 cMexHbIX yryoB B 8 pa3 MeHblue apyroro. Haiimure rpaaycHyto
mepy 6oJibLLIEro yraa.

1) 120 2) 140 3) 160 4) 165
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(b+2)%2—-8b
D) H

9. ¥YnpoctHTe BbIpaxceHHe

HalinuTe ero 3Hauenue npu b = 0,0025. B oTBe-
Te 3aMUIUKUTE NOJYyYEeHHOE YHCIO.

Ortger: .

10. [1eBouKH 9-X K/1aCCOB MO HA SKCKYPCHIO.
[lepen 3TuM UM NPELNOKHUIH B3ATb B LIKOJNLHOM
CTOJIOBOH OZIMH U3 PYKTOB Ha BbIGOP: anesbCHH, -
6aHaH, rpyLly, KU1 Uiy a6J0ko. Pe3dynbrathl X
BbIGOpA MpEACTaB/eHbl Ha KPYroBoil quarpamMme Puc. 59

(cm. puc. 59). .

CKO/bKO MPUMEPHO AEeBOYEK BblépaJm KHBH, €CJIH BCEro Ha 3KCKYPCHIO MOLLIO0
240 neBouek?

1) 90 2) 15 3)40 4) 60
11. B xnetke cuneno 2 6enblx, 6 cepbix H 7 UepHBIX XOMsIUKOB. KakoBa Bepo-
ATHOCTb BBITALLATL HAYTajl Ceporo XOMSYKa?

Otger:

12. YcTaHOBHTE COOTBETCTBHE MeXKy rpacukamu HyHKUMH 1 hopMy/iamMH, KO-
TOpbIe HX 3aaloT (cM. puc. 60).

A) ¥ b ] ) y WA
i
4
7
A 1 1 }
g T ra) P ra) >
V<Y 4 X v
X
Puc. 60
l)y=2"+4z-5 2)y=1;2-
HNz=/y 4) -8z + 5y = 40
A b B

OTser:
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13. [laHa reomeTpuueckas nporpeccus —2, 6, —18, ... . Halaure Moy pas-
HOCTH MSITOTO H NEePBOTrO UJEHOB.

OtBer: .
14. Haiinute naowanp Tpaneuuu, i306pa>kéHHON Ha pucyHKe 61.
3 3
3
o 12
Puc. 61
Orger:

15. Ykaxkute HoMepa BePHbIX YTBEPXKIEHHH.

1) LleHTpbl BNHCAHHON M ONMCAHHONH OKPYXKHOCTEH NPaBUJbHOTO Tpe-
YroJIbHHKa He COBIaAaloT.

2) lnvHa OKpY>KHOCTH paBHa NMPOH3BEIEHHIO YHCJIA T HA IHaMeTP.
3) KBanpar kacartenbHoii, IpOBENEHHOH K OKPYXXHOCTH H3 NaHHOH TOUYKH,

paBeH NpOM3BeeHHIO BCEH CeKylleH, NPOBEAEHHON H3 3TOH K€ TOUKH, Ha eé
BHELLHIOIO YaCTb.

4) JlnaroHasu npsiMOyrosibHUKa paBHbI.

) ¥riibl, npunexallye K OLHOH CTOPOHE MapaJiiesorpamMma, paBHbl 90°.
Otgert:

16. Ha pucyHke 62 nzo6paxenbl rpaduku GyHKuMii y = 222 ny = % [Tonb-

3ysiCb rpapvKOM, 3aMHLLMTE KOOPAHHATBI TOUKH A.
Ortger:

42
17. V13 dopmyabl BEICOTH h = %— BbIPA3HTe BPeMs MajeHus ¢.

18. Pewnte HepasencTso 81 — 22 > 0.
Yacrb 2

3anaHusi 3TOM YaCTH BbINOJHSANTE C 3aNUCbIO pelicHHUSA

n 32n+3

19. Cokpatute 1po6b 63" 67
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Puc. 62

20. TokaxmuTe, 4TO B TPEYroJibHHKE CYLLECTBYeT eAMHCTBEHHAst TOYKA, PaBHO-
yAdaJi€HHas OT BCEX CTOPOH.

21. Us nynkra A B nyHKT B, paccrosiHue Mexay KOTOpbIMH 50 KM, BblexaJ
BeJIOCHNeUCT. B cepenHe nyTH oH 3aepkascs Ha 25 MHHYT, UTOObI CleNIaThb
dotoceccHio. UTo6bl IPUOKITL BOBPEMS!, OH YBEJHUHA CKOPOCTb Ha 5 kM/u. C
KaKOM CKOPOCTbIO OH €XaJl IEPBYIO MOJIOBHHY MyTH?

z* — 53z% + 196
(z+2)-(z-7)
KaKHX 3HAYEHHSIX TapaMeTpa ¢ NPsMas y = ¢ HMeeT C rpauKOM POBHO OfIHY
0O6LLYI0 TOUKY.

23. [1Be OKpYKHOCTH, KaXkJlasl H3 KOTOPbIX BIIHCaHa B OCTPbIii yroa 60°, kaca-
I0TCS APYT Apyra BHeWIHWM o6pa3oM. Haliaure paccTosiHie OT TOUKH KacaHHs
OKPY>XHOCTel 0 CTOPOHBI YIJia, eCJiH paauyc OoJibLiell OKPYKHOCTH paBeH 23.

22, Tloctpoiite rpadvK QyHKUHH y =

U ONpeEaeuTe, Nnpu

Bapuant Ne 9

Yactsb 1

1. Hajinure 3HaueHue BblpaxkeHHs 04
)

OrTBeT:
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2. Ha pucyHke 63 noka3aHo, Kak H3MeHs1acb TeMrepaTypa Bo3yxa B Teye-
Hue 20 cyrok nekabps. ITo BepTHKau oTKaAaabiBaeTcs Temnepatypa B °C, no
ropu3onTanu — aHu. Hafinure pasHocTb MexKay HaHGOIbIUMM H HAHMEHbLIKM
3HaYeHHEM TeMIepaTypbl.

[ 3

T

Temnepamypa 8o30yxa, C —|

T

T 7T

T 7T

A 20__onu

Puc. 63

Ortser: X
3. CToHMOCTb KOMIIEKTA LKO/bHOU Mebenn 2250 py6aieit. B nekabpe Ha koM-
naexkT 6bl1a npegocrasieHa ckuaka 15%. Ckonbko py6siell CTOMT MOKynka
5-TH KOMIIJIEKTOB WKOJIBHOH Me6en B Hosibpe W 10-TH KOMIJIEKTOB B feKa0-
pe?

Orser: .
4. Ha koopaxHaTHO# NPsIMOI OTMEUEHO YKCJI0 ¢ (CM. pHc. 64).

: I 3 3
T T T T T Y

i 3 i 3 I 4 >
T t T T ¥ >

0 1 ¢
Puc. 64
Kakoe U3 yTBepK1eHH I OTHOCHTEIbHO 3TOrO YHCJa ABJAETCSA BEPHbIM?
1)7-¢>0 2) —2+¢<0 3)5—-¢c<0 4) c—6>0
5. ¥Ykaxkute HauboJbLLIEE U3 UUCe.
1) 11 2) V122 3) 47 4) 73

6. Haiinure BbicOTY TesieBU3HOHHOM BbllLKH (DM ), ecau HabJtoaaTesb, Haxo-
IsMics B Touke A Ha paccTosiHHM 450 M OT BbILLIKH, BUAHT BEPXHIOK €€ TOUKY
yepe3 BepXHIOIO TOUKY LecTa. Bricora wecra 13 M, paccrosiHue oT HabJioaa-
Tens Ao wecra 30 M (cM. puc. 65).

Orger:
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D
B
13
30 C
4 450 M
Puc. 65

7. Pewnre ypaBHenue 7 — 2z = 15 — 3(z — 3).

OrBerT:

8. Haiigute BenMuvHy MeHbLIEro M3 YIVIOB TPEYrosibHHKa (OTBET BbIpasHTe
B Ipajycax), €CJii BEepLUHHBI 3TOrO TPEYroJbHHKa AENAT AJIHHY ONHCAaHHOH
OKDY>KHOCTH B OTHOLIEHHH 3 : 5 : 10. '

OTsBeT:
9. YnpocTtute BbipaxkeHue 7b—2a + L M HaliouTe ero 3HaueHWe MpH
: 14ab 7b
_ -1
b=V7+1,a= 24
OTBeT:

10. ToproBast KOMNaHHs MOABEJA UTOTH NMPOAAXK KOMMbIOTEPOB 32 HEKOTOPLIH
nepuon prpmamu «Agbda», «[Tonér», «Pagyra», «Opuon», «I1nanera». Pe-
3yJIbTaT NpeACTaB/IeH Ha KPYroBoii quarpamme (cM. puc. 66).

— «Anvghar
E — «IToném»
[__j — «Opuon»
U:[H]Im — «IInanemay»
m — «Padyzay

Puc. 66
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Cxosibko npumepHo py6aeit 6bi10 nogyueHo ot dupm «Aabda», «ITonér»,
«OpHOH», ec/ii BCero peanu3oBaHo ToBapa Ha cymmy 2 400 000 py6aeii?

1) 60s1ee 1 500 000pyo6. 2) okoJio 300 000py6.
3) okoso 900 000py6. 4) meHee 800 000py6.

11. Boi6paHo TpéxaHauHoe yucsio. Haliaure BeposiTHOCTb TOrO, 4TO OHO OKAaH-
YHUBAETCSH Ha 3.

Orger: .
12. YcraHoBute cootBercTBHe Mexay rpadukamd GyHKUMEH (cM. puc. 67) u
thopmMysiaMH, KOTOpbIE UX 3a1aI0T.

A\DF B B) =
-1 1
1 N O X ___1 N
Ol 11 1x jEES
Puc. 67
Hy=3+va 2 y= —% y=a2+2 4 y=z-2
A|B|B

OrTBer:

13. ApudmeTuueckas nporpeccus npeictap/ieHa umcaamu 11, 13, 15, ... .
Halinure cymMy e€ nepBbix LIECTH UJIEHOB.

Orser: .
14. B paBHO6enpeHHO! Tpaneuy 60KOBas CTOPOHA, BbICOTA W IHArOHaJIb paB-
Hbl COOTBETCTBEHHO v/117, 9, 15. Haiiure nuiowane Tpanewumy.

Ortger: .
15. Ykaxxute HomMepa Be pHbIX YTBEPXK/IEHHI!,
1) B TpeyroibHuKe Kaxkaasi cTopoHa 6oJblle NOJOBHHbI €ro NepUMeTpa.
2) PaBHble ¢Hrypbl HMeIOT paBHble MIIOLLANH.
3) Ecaiv 1B€ CTOPOHBI OAHOTO TPEYroJibHHKA COOTBETCTBEHHO PABHBI IBYM CTO-
POHaM pyroro TpeyroJibHuKa, TO TaKHe TPeYroNbHHKH PaBHbI.
4) Cymma yr/oB napaJuiesiorpamma, MpHJAEXaUluX K ONHOH CTOPOHe, PaBHa
180°.
5) Ecau B TpeyrosibHHKe ABa yriia paBHbl, TO OH paBHOGEPEHHBbIH.

OrgeT:
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16. Ha puc. 68 nsobpaxenbi rpadukn Gynkumit y = z2 —4duy = z + 2.
Bbiumc/IHTe KOOPAHHATBI TOUKH A.

y

OTBeT:

2
17. U3 popmy.ibi KHHETHUECKOH 3Heprid E = %v_ BbIpa3uTe Maccy m.

18. Pewunre HepasencTBo 2522 — 9 < 0.

YacTtb 2

3agaHus 3TOH YaCTH BbINOJHANHTE C 3aMHUCbI0 PeLICHHSA

05" . 5ﬁ+1
19.C 06b ——o—
OKpaTHTE APOObL P 0’21—71

20. [TokaxuTe, 4TO €CJIH MeIMaHa TpeyrolbHWKa paBHa NOJIOBHHE CTOPOHBI, K
KOTOPOH OHa MpOBeEHA, TO 3TOT TPEYroNbHHK NPAMOYIOJLHbIN.
21. ABTOGYC M3MEHWJ TpadUK JBHXEHHS, YBETHUHB CKOPOCTb Ha 10 KM/u.
Haiinute, ckosbkO aBHraJcsi aBTo6yc Mo HOBOMY rpaduky, ecJH Tenepb OH
npoxoaut pacctosiHue B 650 KM Ha 80 MUHYT ObICTpee, YeM paHbLIe.
(z? — 9z + 20)(22 + 3z + 2)
2 -3z - 10
JeJINTe, NPH KaKHUX 3HAUEHHSIX @ NPsIMast ¥y = a UMeeT C 3THM rpadHKoM OHY
0O6LLYI0 TOUKY.
23. Hafiaute nyiowans TpamneLmH, ecH LjHHa 60ablLIero oCHOBaHUsA paBHa 20,
JJIMHA OJHO¥M U3 GOKOBbIX CTOPOH paBHa 16, oHa W3 qHaroHaJjei fnepreHau-
Ky/AsipHa H3BEeCTHOM OOKOBOW CTOPOHE, @ GUCCEKTPHUCOH yriia, 06pa30BaAHHOrO
3TOl 60KOBO¥ CTOPOHOH H GOJIBILIHM OCHOBAHHEM, CJYXKHT BTOPAsi MAroHaJlb.

22. IToctpoiite rpadyk QyHKUHH y = H onpe-
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BapuanTt Ne 10

Yacts |

1. Halinure 3HaueHHe BbipaXkeHus 91%53—’5

OrserT: .
2. Ha pucyHke 69 nokasaHo, Kak H3MeHsiJIach 1leHa HOBOK MOJIEJIH CaMoJIETa B
TeyeHue roaa. 1o ropusoHTasu ykaszaHbl Mecsiiibl ro/ia, N0 BEPTHKAJK ~— LieHa
camonéta (MJH. py6.). Haligure pasHocTb Mexny Haubo bLIel 1 HAUMeHbLLeH
ueHamu camonéra. OTBer nairte B MJIH. py6aeH.

A

T

-

—rLlena camonéma, (man. py6.)1—

T

T

T

T

01234567891?_1_1{:

Puc. 69

Orger: .
3. CroumMocTb cTHpasbHo# MatuuHbl 8500 py6Jieir. B nekabpe oHa cTaja cTo-
utb Ha 12% newesne. [ocTuHHUA pHOGpesa i CBOMX HYXI 5 MalUMH B
HoA6pe 4 MaLlKHbl B iekabpe. CKOJMbKO py6siel CTOHT BCS MOKYIKA CTHPAJib-
HbIX MALLIKH?

OtBer: .
4. Ha koopiMHaTHOM TPSAMOI OTMEUeHO YHCJIo a (cM. pHe. 70).

: n I n 3
L} \J T T T >

n I 4 3 n
¥ T v T \J

0 1 a
Puc. 70

:
T

KaKOG U3 yTBepmneHuﬁ OTHOCHUTEJIBHO 3TOro yucJja ABJadeTcsd Be])HblM?
1) 10—a >0 2)a—5<0 3)3—a>0 4)a—-7>0
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5. YKaxkute Hau6oJiblliee 3 YUCe.

1) 6 2) V37 3) 3v3 4) 2¢/11
6. Haiinnre wupnuy peku (CB), ecain BbINOJHHB HEKOTOPLIE H3MepeHHs Ha
onHom 6epery pekd, AB = 5 M, AD = 12 M, AM = 3 M, MOXKHO MOCTPOHTD
nBa nogo6HbIX TpeyronbHuka ACD w ABM (cM. puc. 71).

C
7
o=
/-\
//E; 5
M
A
Puc. 71
Orser: .
7. Peuinte ypaBHenue 12 — 3z = 18 — 6(z + 2).
Orser:

8. Haiigure BesmuuHy GoJsiblIero U3 yryioB TPeyrosibHHKa (OTBET Bblpa3uTe
B rpajycax), €CcJiH BepLUHHbl 3TOr0 TPEYroJbHHKA OeJSAT AJIUHY OMHCaHHOH
OKDYXXHOCTH B OTHOLUIEHHU 1 : 3 : 4.

OrBer:

H HaMJHTE €ro 3HayeHHe

a a+b). b

9. ¥YnpocTHTe BhipaKeHue (a =3 a ) S
npua = —3,b=15.

OrBer: .
10. TuapomeTuUeHTp MPOBEN MOHHTOPHHT TeMrepaTypbl Bo3fyxa B . Pocto-
Be-Ha-IloHy 3a nekabpb 2011 ropa. PesyabraThl npeacrasieHbl Ha KPyroBoH
auvarpaMme (CM. puc. 72).

CKoJIbKO NPHMEpPHO HelH TeMnepaTypa Bo3fyxa B iekabpe Gblia MOJNOXH-

TENbHOMH?

1) 6oniee 15 pHeit 2) okonio 10aHei

3) okosio 8 nHeit 4) menee 13 nHe#
11. Ha kHHXHOH noJsiKke BbICTaBJIeHA XYJOXXECTBEHHasi JiMTepaTypa: 3 ToMma
npoussenenuit A. C. INywkuna, 5 TomoB A. 1. UexoBa # 7 KHHT 10 coBpe- -
MeHHOMH no33uH. KakoBa BeposiTHOCTb TOrO, UTO Hayraj B3sitasi KHHra Gyner
tTomom A. C. [1ywikuna?

OrBer:
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E — memnepamypa om 0C o0 -2°C
— memnepamypa om ~2°C u menee
Puc. 72

12. YctaHoBHTE cOOTBETCTBHE MeXAY rpadrkamu GyHKLH U popMynaMu, KO-
TOpble UX 3a4al0T (CM. pHc. 73).

A) Y4 B \\ 1y II B DZA\
\
| X 1 N~
[0, \ \UIEVIER ~~l 011 X
(0. i1k
\
\
Puc. 73

l)y:% ) y=vZF2? 3)y=122-2 4)y=-z+3

Orger: A b B

13. lana apucmernyeckas nporpeccust —7, —9, —11, .... Haiigure cymmy
NMepBbIX CEMH UJIEHOB 3TOH NPOrPECCHH,

Ortser: .
14. B paBHOGeipeHHOl TpaneLuH AHAroHasb, pasHas 7y/2 cM, o6pasyer ¢ oc-
HOBaHHeM yroa 45°. Hatiaute niowanp TpaneuxH.

OrBer:
15. ¥YKa)kute Homepa Be€ pHbIX YTBEPKIAEHHU .
1) JBa yrnia, npunexkalude K OAHOH CTOpPOHE MapaJieorpamMma, B CyMMe
6oubLue 180°.
2) Huametp, npoBeaéHHbIN Yepe3 CepellHy XOp.bl, OTIMYHOH OT AHAMETPa,
niepneHIuKyaAsipeH K 3TOH Xopae.

3) ¥Yrubl npH ocHOBaHMH paBHOGEAPEHHOTO TPEYrOJbHHKA He PABHBL.
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4) B paBHOCTOpPOHHEM TpeyroJibHUKE BCE YIJibl PaBHBI.
5) MenuaHa, npoBeéHHas U3 BepLUMHbI IPSIMOrO YIJia, paBHA NOJOBHHE THITO-
TEHY3bl.

OTBeT:

16. Ha pucyHke 74 u3o6paxcenni rpaduky GpyHkunii y = 22 + luy = —3—:
YkaxkuTe KOOpAHHATHE TOUKH E.

yh

Puc. 74

OrtBeT:

17. 3 popmysn V = \/3—:“—} BbIpasuTe m.

18. Peinute HepasercTBo 22 — 4z < 0.
Yactp 2

3apaHus 3TO HaCTH BbINOJHANTE C 3aNUCbIO PelleHHUs

n n—2
19. Cokparture 1po6b En_—zoso,-g%—_3

20. B okpy>xHOCTH rpagycHas Mepa nyri AB pasHa 60°. [JokaxuTe, 4To X0pAa
AB aBnfieTCsl CTOPOHOH NMPaBHJBHOTO M-YrOJbHHKA, BIIHCAHHOIO B OKPYX-
HOCTb, H €€ [UIMHA PaBHa paJHyCy 3TOH OKPYXHOCTH.
21. MotopHas J0Ka NMpPOIJIbIBAeT N0 peke paccTosiHHe OT NyHkta A no B
1 o6patHO 3a 4 yaca 40 MHHYT, CieJlaB BbIHYXKIEHHYIO OCTAHOBKY Ha 30 M-
HyT. Haliikre ckopocTb TeueHHs pekH, eC/ii CKOPOCTb JIOAKH B CTOsIueH Bode
15 KM/4, a paccTosiHue Mexy MyHkTamu A u B pasHo 30 kM.
(2?2 + Tz +12)(z2 -3+ 2)
v= z2+z2-6
AeJIMTe, NPH KaKHX 3HaYeHHusix napamerpa b npsimas y = b umeer c rpadukom
POBHO OJIHY 0610 TOUKY.

22. Tloctpoiite rpacduk PyHKLMH U onpe-
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23. Haiigure naiowans tpeyrosbHuka ABC, ecu U3BECTHO, YTo Touka E ne-
aut BC Ha yacTH 4 cM ¥ 12 cM, cuuTas oT BepwHHbl B, ZABC = 30°,
/BAE = ZACB.

Bapuant Ne 11

Yactb 1

1. ns kaxkaoro BbIpAXEHHA YKAXKHUTE €r0 3HaUeHHE.

Boipaxkenue 3HaueHHe BbIpaXKeHHs
5 20
A)1,7 3 1) >
mve. T
b)2: 0 2)1,5
B)2,4 — % 3)0,25
4)2,2
OrTser: A b B

2. Ha rpacduke (cM.pHc. 75) XKUPHBIMU TOUKaMH NOKa3aHa NPOLIEHTHAs CTaBKa
Llentpanbhoro Banka Poccuiickoit Penepauyin Ha koHeu roga ¢ 2007 no 2011
rofibl. J1i1s HarsAHOCTH XHPHbBIE TOYKH COJIHHEeHbl IHHUAMH.

4 9% 20006bix
|
—
? N
N
[

6 o S
3 ; :

} }

! : !

| Pl -
0 2007 2009 2011 “Too

Puc. 75

B kakoMm roay npolieHTHasi ctaBka Gblia HanGosblei?
Orser:
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3. Xoassiika cobpasna 18 Kr kapTodessi ¥ CBEKJbI, MACChl KOTOPBIX NPOMOPLH-
OHaJ/IbHbl yhc/1aM 2 1 7. CKoJIbKO Kr KapTodessi cobpana xo3siiKa?

Orser: '
4. Ha koopanHaTHOI npsiMo# (CM pHC. 76) oTMeueHb! uucaa a U b.

»
»

b 0 a
Puc. 76

Kakoe 3 caeyomx uncen Han6osbliee?

1)a+bd 2) ab 3) -b 4)b—a
5. 3HaueHHe KaKoro U3 BbIPAXKEHHUH SIBJSIETCS YHCJIOM PaLHOHAJIbHBIM?

D) (v21)?  2)v6:v3 3 VI(1-2vT)  4) (VI38+V2)?
~ 6. Haiigute pocT uesioBeka, JVIMHA TeHH KOTOPOro paBHa 2,4 M, eC/it TeHb OT
Jepesa BbICOTOH 7,6 M paBHa 9,6 M.

Orger:

7. Haiinure KopHH ypaBHeHus 22 + 8z —9=0.

Orger:

8. B paBHoGeapeHHON Tpaneu1u (CM pHc. 77) ocHOBaHus paBHbl 7 ¥ 19, yroa
NP1 MeHbllIEM OCHOBAHHH paBeH 135°.

B 7 C
135°

19
Puc. 77
Haiinure niowwaap Tpaneuus.

OrTser:
9. YHpOCTuTe BbIpaXkeHHe (3 + a)2 — a(a — 3) v HaiigkTe ero 3HaueHHe NpU

a= —-g B otBere 3anuiunTe MOJIYyYeHHO€ YHUCJIO.

Orser:
10. Ha kpyrosoit anarpamme (CM puc. 78) nokasaHo pacrnpeaeieHHe CoTpya-
HUKOB KOMITaHHH M0 PA3JIHYHbIM OT/IeJIaM.
Jlns yuacTis B pe3eHTalUHH KOMITAHKH CJy4aiHbIM 06pa3oM BbIOHPAIOT OHO-
ro COTpyAHHKA. BeposiTHOCTb KaKOro U3 C/eyoLHX coObITHI HanGoJbLias?
1) Byzet BbiGpaH COTPYAHHK TEXHHUECKOTO OTAENA.
2) Byxert BbIGpaH COTPYIHHK OPraHH3aLHOHHOTO OTAea.
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. e e [=——] - Texuuueckuit otaen

. [TTTIT] - oprauusauuonHsiit otaen
~_ G517 - otmen xanpos
\\ S/ [_]- otaen pasBurtns

Puc. 78

3) Byner BbiGpaH cOTpyIHHK OTAE/Na KaApOB.
4) Byner BbiGpaH cOTpyNHHK OTAENA PA3BUTHA.

11. Benocuneaucer apuxkercs no nytd AB, coCcTofilleM M3 DOBHOTO yyacTka
IJIMHOH 15 KM, cnycka — 8 KM W noabéma — 7 kM. MI3BecTHO, uTO Ha npo-
XOXJeHHe POBHOTO ydyacTKa BejiocHnenucT 3atparua 1,1 u, cnycka — 0,5 u,
noabéma — 1,4 u. Haiaure cpenHiolo ckopocTs (B KM/q) BEJIOCUIIEIUCTA HA
BCEM MyTH.

Orser:

12. Ha pucynke 79 n3zobpaxéH rpacdHk KBaapaTHUHOH

byHkunn y = f(z). \U’ i
Kakue u3 caenyrolMx yTBEp>KIEHHH 0 1aHHOH (PYHKUHH \ ]
HeBePHbI? 3anullIKTe HX HOMEDA. \ /
1) dynkums Bospacraer Ha [—2; 5) 13
| /
2) f(-1) = £(5) ! =
3) Haumenbluee 3HaueHHe GpyHKUMH paBHO —1 9 1[
Orser:
- Puc. 79
13. lana apucmernueckas nporpeccus —2, 0, 2, 4, ... . y

Ha#innre cymmy nepBbix nsTHaAUATH €€ Y/IEHOB.

OreerT:

14. Touka O — wueHTp okpyxHOCTH (cM. puc. 80),
ZABC = 82°. Hainure Bennunny yrma AOC (B rpa- B
aycax). : v

OTBer: . Puc. 80
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15. YKaxkute HoMepa BepHbIX YTBEPKACHHH.
1) CymMa yriioB TpeyroJibHuKa 6oJbLie 180°.

2) Ecaun B napajjiesiorpaMMe IMaroHaiu paBHbi, TO
3TOT NapaJljieJorpaMM — TPSIMOYTOJIbHHK.

3) Ecan nBe okpy>XHOCTH UMEIOT 0610 KacaTesibHyt0, TO OHH HMeIoT 06-
LLYIO TOUKY.
Ortser:

16. Haiiaure nauGosbliee 3HaueHue x, YIAOBJETBOpsiiOLee CHCTEMe Hepa-

BEHCTB
3z+6>0,
r—4<2.

OTBer:

2 .
17. 13 dpopmysibl S = % BbIPA3uTE @.

18. Mcnosib3ys pucyHok 81, peuinTte cHcTeMy ypaBHEHHH

z—y=23
S5z + 8y = 41.
Y AYTTTTI
L x—y=—6
< :
+y=—6 N
~N
1 = 5
6 J 1 if N
5x+8y =411
T [x—y=3
] 6

Puc. 81
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Yacrb 2

3anaHus 3TOM YaCTH BbIMOJHANHTE € 3aANUCbIO PELUEHHS

a’® —5a 1 a®—2a—2

a+1 a-5  a+1
20. TokaxuTe, 4TO TPaneLHo MOXKHO BIHCATh B OKPYXKHOCTb, €CJIH OHa paB-
HoGenpeHHast.
21. KaTtep ¢ 0OTAbIXaIOLLHMMH NPONJIbII [0 TEYEHHIO PeKH HEKOTOpOe PacCTosi-
uue. [locse yero caenan octaHoBKY Ha 1 yac u BepHyJ/cs 06paTHO, 3aTPaTHB
Ha BCo nporyJky 10 yacos. Hafizure, kakoe pacctosiHie NPoOIJbLI KaTep, eCJH
CKOPOCTb TEYEHHS PEKH 2 KM/4, a ero co6CTBeHHAs CKOpOCTb 18 KM/q?
22. TMocrpoiite rpaduk dyHkumu y = —3|z| + = + x2 ¥ onpeneaute, npu
KaKHX 3HaueHHAX a NpsiMast y = a HMeeT C rpadHKOM 3TOH (PYHKLMH POBHO
TpH 061LLHEe TOUKH.
23. [1ee okpykHOCTH ¢ LUeHTpamu O U O2 uMeroT obLuyio xopay CB. B kax-
A0# U3 OKpyxHocTeil npoBefieHbl Xopabl BD u AC cooTeTcTBeHHO. [1psiMble
BD u AC saBasitoTCsl KacaTesIbHBIMH K OKPYXHOCTSIM ¢ LieHTpaMi Oz H O
coorBercTBeHHO. Haiiaute kocunyc yrma ABC, ecau BD = 7, CD = 3,
AB = 12.

19. ¥YnipocTute BbipaxkeHHe a —

Bapuant Ne 12

Yacrs 1

1. Jl1s1 KaXK10r0 BbipaXKeHHs YKa)KHTe ero 3HaueHue.

Bripaxenue 3HaueHHe BbIpaXKeHHA
7
A)2,3 16 1)5,3
.15
B)5: 36 2)1,2
B)5,7 — % 3)0,35
4)12
A b B

OTserT:
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2, Ha rpacduke (cm.puc. 82) nokasaHo, Kak H3MeHs1ach TeMIepaTypa Bo3ayxa
Ha NpPOTSXKEHUH OIHHX cyToK. Ha ckosbko rpagycos Temnepatypa Bo3jiyxa B
10 yacoB HHXKe TemrepaTyphbl Bo3ayxa B 18 yacos?

[+)
. Cy

10

0 0600 1200 1800 2400+ CymKu(sac)

Puc. 82

Ortger: .
3. Cmecb U3 CyXo(pyKTOB COCTOMT U3 I6JIOK ¥ aG6PHKOCOB, KOJIHYECTBA KO-
TOPbIX NPONOPLHOHAJBHBI YHCIaM 5 H 3 cooTBeTcTBeHHO. Haitaure, ckosibko
rpaMMOB B JAaHHOH CMECH COCTaBJIsIIOT si6JI0KH, eCJid BeC Bcelt cMecH 320 r?
OtBer: . :
4. Ha koopauHatHoit npsiMoit (cM. puc. 83) OTMeueHbl UHCIa M H Y.

»
L

y 0 m
Puc. 83

Kakoe 13 cienyowux unces Han6oJbliee?
)m-y 2) —m - 3) my 4)y—m
5. 3HaueHHe KaKOTO H3 BbIPAXKEHHIT SIBJSIETCS YHCJIOM PALHOHABHBIM?

1) VB-vE  2) VII: V3 3)% 4) (VT+2)-V3

6. ln1s1 onpeenieHns LIKPHHBI pekH ( AB) OTMeTH/IN Ha 0IHOM Gepery TouKy A,
Ha apyroM Touky B. OT TouKH A OTJI0XKHIH 5 M H ocTaB/IU TOUKy C, TO eCTh
AC = 5 m. Ha snucre 6ymaru noctponsin A A; B1C4, B KoTopom LA = LA;,
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£LC = ZCy, A1By = 36 ¢M, A;C; = 12 cm. Haitnure paccrosinne AB (B
MeTpax).

Orsert: :
7. Haiinure Han6oabLumit KopeHb ypaBHenusi z2 — 3z — 70 = 0.

OtBer: .
8. B paBHOGepeHHO# Tpaneuuu (cM. puc. 84) ocHOBaHHS paBHbI 5 U 23, yroa
NpH OCHOBAHHH paBeH 45°.

5
45°
23
Puc. 84
Hafioure niowans tpaneuuu.
OTser: .
9. Ynpoctute Bbipaxkenue a(a + 2) — (2 — a)? v HaliguTe ero 3HayeHHe NpH
a= —%. B oTBete 3anuuinTe NOJyYyeHHOE YUCIIO.
OrBer:

10. Ha kpyroBsoit nuarpamme (cM. puc. 85) nokaszaHo pacnpefeseHue (B npo-
LLeHTaX ) yUaLLMXCst WKOJBbI 110 KPY>KKaM.

14% E——] - cioprusHsIii xpyxok

Y AR [TTTT] - ranueBansHs1i Kpy*xOK
o— e e o o o o

e o 0 L]

o 30% L[] - TexHUMUeCKHI KPY)KOK

6 [ - xpyxok xopoBoro nexus
(') SR~

Puc. 85

Jlns yuacThsi B MexiiKoabHO# urpe «Hto? [ne? Koraa?» cayyaiiibiv o6pasom
BbIGHPAIOT OJHOFO yuallerocs. BeposiTHOCTb KaKOro M3 cJeaytoLHX COObITHH
HaubosblLasn?

1) Byner BbiGpaH yyalluHiics U3 CHOPTHBHOIO KPYKKa.

2) Byner BbiOpaH yuawuiics U3 TAHLEBAJIbHOIO KPYXKKa.
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3) byner Bbi6paH yyaiuuiicst U3 TeXHHYECKOTO KPYXKKa.
4) Bynet BoiGpaH yualuiics H3 Kpy>KKa XOpOBOr0 feHHUsI.

11. TypucT nponJibls 1O TeYEHHIO PeKH Ha MJIOTy 12 KM, 3aTpaTHB 5 yacoB, Ha
NPHCTaHH OH Iepecesl Ha BeJIOCUNe M poexaJi 18 kM 3a 2 yaca, nyTb B 102 kM
OH npoexaJ Ha aBTobyce 3a 1,5 yaca, 8 KM OH npoLuén newkom 3a 1,5 yaca.

Haiinure cpenHio0 CKOpOCTb TypHCTa.

Ortger:
12. Ha pucynke 86 n306pax«én rpacuk KBaapatHuHoil dyHKuMH y = f(z).
y il
7
1
9] X
_9 _______

Puc. 86

Kakue 13 cienyiolx yTBepXKAeH M 0 AaHHOH (PYHKLIMH HeBePHbI? 3anuiinTe
HX HOMepa.

1) dyukiius y6uiBaeT Ha npoMexyTtke (—oo; 4]

2) £(1) = £(7) | ‘

3) Haunbonbluee 3HaueHHe pyHKLUMH paBHO —9

Orser:
13. lana apudmetHueckas nporpeccusi 49, 47, 45, ... . Haliaure cymmy BocbMu
€€ YJIeHOB.

OTser:
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14. Touka O — uenTp oKpyxHocTH (cM. puc. 87), AC — kacarenbHasi, AB —
cekyllasi, mpoxoasuias yepe3 Touky O. ZC AO = 24°. Haianre BeJIMUMHY yr-
jga COB. OTser nafite B rpagycax.

Puc. 87

OtgeT: .
15. Ykaxkute HOMepa BePHbIX YTBEPXKIEHHUII.

1) PaBHble Xx0opabl OKPY>KHOCTH paBHOYZAJIEHbI OT €€ LieHTpa.

2) B pom6e nnaroHanu B3auMHO MePIieHAHKYSPHBL.

3) BuccekTpuca TpeyrosibHHKa — 3TO NpsiMast, Aesilast IPOTHBOMOJOK -
HYIO CTOPOHY MOMOJIaM.

OrBer: .
16. Haiinute nauGosblliee 3HaueHHe x, YIOBJIETBOPSIOLLEE CHUCTEME Hepa-
BEHCTB

8r —16<K0,
r+523.

OTseT:

17. U3 popmyanl S = %ab sin C' Bbipasure sin C.

18. Micnonb3ys pucyHok 88, peiunTe CHCTEMY YpaBHEHHI -
2 — 3y = —12,
2r+y=—4.

Yactb 2

3anaHus 3TOM YaCTH BbINOJMHANTE C 3aNUCDbIO PE€WEHHUA

—4b 1 B —-b—4

b+2 b—4 b+2
20. JokaxuTe, 4TO OTPE3KH KacaTesbHbIX, MPOBeAEHHBIX H3 ONHOM TOUKH K 3a-
JIAHHOH OKPYXKHOCTH, PaBHbl MKy COOOH. ‘

19. ¥Ynpocture Bblpaxehue b —
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V)
}’A I |///\
Oy
‘\ ',
v \\ 4»{"
115
,l Yi 1 %
o N L~
3 AN
W
Puc. 88

21. [yreinecTBEHHHKH OTMPaBUIKCH BHU3 N0 peke Ha MoTy. [1ponJibiB Heko-
TOpOe PacCTOsIHHE OHH CleJaJH NpHBaJ Ha 1,5 yaca U BepHyJIHCh 06paTHO Ha
Joaxe, 3atpatuB 11,5 yacoB Ha Bcé nyteiuectsHe. Hafigure, kakoe paccros-
HHE MyTeUIeCTBEHHUKH TPOLLJIM Ha MJIOTY, €CJH CKOPOCTb TeueHus 3 km/y, a
cOOCTBEHHAs1 CKOPOCTb JIOJKH paBHa 10 KM/u.

22. ITocrpoiite rpaduk hyHKUMH y = x2 — 7|T| + T K ONpeneuTe, NPH KaKHX
3HayeHusx b npsimas y = b uMeeT ¢ rpadUKOM 3TOH (yHKLIMH POBHO TPH 06LIHE
TOUKH.

23. [1Be okpy>xHOCTH ¢ ueHTpamu O u Oz uMeloT obuiyto xopay AB. B kax-
I0# U3 OKpyKHOCTeH nposefeHbl xopasl CB u AD cootBetcTBeHHO. [TpsiMble
CB u AD sBASIOTCS KacaTeJbHbIMH K OKPYXHOCTSIM ¢ LeHTpaMH Oz u Oy
cooTBeTcTBeHHO. Hafinute Kocuuye yrma ABD, eciu CB = 5, AC = 3,
BD =12.

Bapuant Ne 13

Yactb 1

1. Kakomy 13 3alaHHbIX TPOMEXKYTKOB NPHHAIIEKHT YHCJIO —%.

1) [~1;0] 2) [-2-1] 3) [~3;-2] 4) [~4;-3]
2. Ha pucyHke 89 nokasaHo, KaK U3MEHs/IaCb Macca HEKOTOPOTo BelllecTBa
(peareHTa) B X0/1€ XHMHYECKOH peakLMH ¢ TeueHreM Bpemeru. [1o ropusonTanu
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yKa3aHo BpeMsl (B CEKYHaX ), poulefilee C HauaJsa peakuHH, o BEPTHKAJH —
Macca peareHTa (B rpammax ). Onpenenunte no rpadHky, 3a Kakoe Bpems (B ce-
KyHIaX ), CYMTasi OT Haya/la pPeaKilud, Macca peareHTa ymeHbiuuaach Ha 30 r?

A macca, 2
55 T

401

OrTBeT:

3. dupma 3aKkynaer KOMMAEKT o€ /bl A8 COTPYAHHKOB. CTOHMOCTb OIHOTO
KOMIJIEKTa ol 115 pabouero coctasnaseT 3020 py6Jaelt, 151 COTPYAHHKA
otuca — 4130 pybaieii. CkoabKO NpUAETCS 3aMaaTHTb PpUpMe, uTo6kI 0becre-
YHUTb OAEXKAO0H 7 0HCHBIX COTPYAHHKOB H 15 pabounx? OTBeT paiite B py6asx.

OTBeT:

3, b = 2. OnHa u3 ToYeK , OTMEYEHHbIX Ha YHCJIOBOH

4. M3BecTHO, yTO @ = o)

w

NpSAMOH, COOTBETCTBYET YHCY 3 _ 3b (cm. puc. 90). YkakuTe 3Ty TOUKY.
Yy a Y

4B )
-1 0 1
Puc. 90
1) A 2) B 3)C 4) D

5. Ykaxure BbIpAa>K€HHE, 3HaU€HHUE KOTOPOro sBJSAETCA HAUMEHbILLUHM.

)VBO+1  2) VBI-3  3) 2-VT-V2-VH 1) (V2+V3)?

L
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6. JlepeBo BricoToi 8,8 M oT6packiBaeT TeHb. OHO MOMHOCTbIO 3aCJOHSET OT
COJIHLIA I€PEBO BbICOTOH 4 M, HaXOAslleecs OT Hero Ha PacCTOsIHUK 6 M, Kak
nokasaHo Ha pucyHke 91. Onpenesnnrte, Ha Kakoe pacCTOsiHMe OTOpachbiBaeT
TeHb 6oJbluee fepeBo. OTBeT gaiiTe B MeTpax.

A .
3
Rt SN
NG 4m
v
>
6M
< »
?
Puc. 91
OTBerT:
7. PewuuTe ypaBHenue Sz+8 _ 2.
CLIMTE ypaBHerke 7~ 1 = 3

OrTBeT:

8. B rpaneunn ABC D (cMm. puc. 92) cpennss mHua MN = 9, ZADC = 30°,
Sascp = 45. Hailgure anuny CD.

Puc. 92

OtBeT:

z—5y . z? — 25y°

1 HalauTe ero 3HaueHue MpH
2z 8

. 9. ¥YnpocTute BbipaxkeHHe

r=3,y= —%. B orBet 3anuiunTe NoJiyyeHHOE YUCIIO.

OrBeT:
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10. Ha xpyroBoi#t auarpamme (cM. puc. 93) npeacrasneHbl JaHHble 06 06pa-
30BaHHH COTPYIHHKOB HEKOTOPOro Mpeanpusithsi. [las ydacTHsi B ceMHHape
CJaly4aiinbiM 06pa3oM BbIGHPAIOT OJHOTO COTPYAHHKA.

. . ] - cotpyauuku ¢ IuMIIOMOM MarucTpa
19% -
27% [ |, - "] - cotpynnuky ¢ aumiomoM Gakanaspa
| < 15% | [III1]- corpynunxu co cpennnm
~ npodeccHOHAIBHBIM 00pa3oBaHHEM

0, K
% 39% 4 ] - corpyauunku co cpeaHum

b/ o61uM 06pa3oBaHHEM

Puc. 93

BepoAaTHOCTb KaKoro U3 cJenyioiux coObITHH HaHMeHbLLas?

1) Byner Bbi6paH COTPYAHHK C AUTJIOMOM MarucTpa.

2) Bynet BbiGpaH COTPYAHHK ¢ 1unJoMoM Gakanaspa.

3) Bynet BbiGpaH coTpyaHHK CO CpeAHHM NPOdeCCHOHAIbHBIM 06pa30BaHHEM.
4) bynet Bbl6paH COTPYAHHK CO CpeaHUM OOLLUM 06pa30BaHHEM.

11. ABTOMOGHIb Ipoexasn U3 ropoga A B ropox B u o6patHo. Ha nytb 3 A B
B aBToM0o6M./1b NOTpaTHa 1,5 yaca, npu 3TOM Ha MyTb W3 B B A oH notpatun
2,5 yaca. KakoBa cpefiHsasi CKOPOCTb aBTOMOOWJISA, €C/H PAaCCTOSIHHE MEXIy
ropoaamu pasHo 150 km? OTBeT naiite B KM/u.

OrtBer: .
12. Ha pucynke 94 n3o6paxéH rpaduk nocTosiHHO# GyHKUHKH y = f(x).
r y —
| ] |
y =/ '
4
1 ;
X
o —

Puc. 94
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Kakue 13 cieyiolux yTeep K aeHHit 0 JaHHOH QYHKLHH BepHbI? 3anULIHTe HX
HOMepa.
1) f(z) y6biBaer Ha (—00; +00)
2)f(3) =4
3) f(x) Bo3pacTaer Ha (0; +00)
Orser: .
13. lana apudmeTnyeckas nporpeccus 5, 3, 1, ... Hailgure cymmy nepBbix
NATHAALUATH €€ YJIeHOB.

Orser: .
14. Touka O — ueHTp okpyxHOCTH (cM.puc.95). Tlpsimas MT kacaercs
OKPYXKHOCTH B Touke T'. Halinure panuyc oKpyXHoOCTH, ecin MO = 26,
MT =24

M
T
Puc. 95
OrTser:

15. Kakue 13 1aHHbIX yTBepXKAeHHII HeBepHbI? 3alMHLIXNTe HX HOMepa.

1) LLeHTp OKpY»KHOCTH, BNHCAHHOM B TPEYTONbHHUK, JIEXKHT B TOUKE Nepece-
yeHHst GUCCEKTPHC TPEYroJibHHKA.

2) Cymma yryioB B ueTbipéxyroJibHrKe paBHa 360°.
3) Maowaas pom62a paBHa NPOH3BENEHHIO JJIHH €ro AUaroHaJed.
OrTser:

16. Hafinure HauMeHblliee Liesioe 3HAYEHHE T, YIOBJIETBOPSIOLLEE CHCTEME
2= -3r+1,
5—2r > -1.

HepaBeHCTB {

OTBerT:

17. Y3 dpopmyabl a = U_"tQQ BbIPa3HuTe vp. -
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T — 3y =3,
18. Micnonb3ys pucyHok 96, pelunte cucTeMy ypaBHeHHH y— 1.4
gr= L
i A 1
! 1 ;
—y +éx =1 )
N'\‘ L, x/ ’3
1 —— " X
+ ﬁ:’
1= 0| 1 6
y 6,,;——"7—1
P
Puc. 96
Yacrs 2

3apaHus 3TOM 4aCTH BbINOJHANTE C 3aNUCHIO PelleHuUs

19. ¥npocrute BoipakeHue

W HaWauTe ero 3Ha-

a+2\/_+b'a+\/_+b
va+vb W2y

yeHHe npu a = 7, b = 3. B oTBeTe yKkakuTe nosyyeHHOE YHCO.

20. B pom6e M PKT Ha cTopoHax OTMeUeHbl YeThipe TOUYKH, [eJIsilHe CTOPO-
Hbl B OTHOLLIEHHWH 2 : 3, cuuTas oT BepliMH M W K. JloKaKuTe, UTO OTMEUEHHbie
TOYKH ABJISIIOTCS BepPLIMHAMH NPSMOYTrOJbHHUKA.

21. Karep pbibHan3opa naTpyJupyeT y4acTok pekH AMHHOH 240 kM. CKopocTb
TeueHHs peKH paBHa 2 kKM/4. Haiiaure ckopocTh KaTepa B CTOsiu€i BOJie, €CJH
10 TeYEHHIO KaTep NPOXOAUT NaTPYJHPYeMBIil y4acTOK Ha 2 yaca 6bicTpee, UeM
NPOTHB TEUEHHS.

22. Toctpoiite rpaduk hyHKuMH y = 2 — x|+ 12 +|22| + % Onpenenure,
MpU KaKHX 3HAaUeHHsX a rpaduK 3TOH QYHKLUMHK Nepecekaer NpsiMylo y =
POBHO B OIHOH TOYKE.

23. I'pononxkenue xopas NC' 3a Touky N nepecekaer npsimyio, colepKaLiyio
xopay AB okpyxHocTH, B Touke M. Haiiaute kocuuyc yrina M, ecau Touka A
JIeXXUT Mexay Toukami Bu M, NC =8, CB =30, MB =40, AB = 34.
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BapuanTt Ne 14

Yacts 1

1. KaKomy H3 3aJIaHHBIX MTPOMEXKYTKOB HE NMPHHAANECKHT YHCJIO — F

1) [-8-2] 2) [~5;-3]
2. Ha pucynke 97 mokasaHo, Kak
H3MeHs/1acb Macca rpysa Ha CKJja-
e 3a JieHb ¢ TeueHueM BpeMerH. [To
FOPH30HTaJIM YKa3aHO BpeMsi B ua-
cax, npoiueauiee ¢ Hayaja pa6ouero
JIHSl, N0 BEPTHKaJIH — Macca rpysa
(B Tonnax). Onpenenure no rpagu-
KY, 33 KaKoe BpeMs (B 4acax), cuuTas
OT HayaJsia pabouero Hsl, Macca rpy-
32 YMeHbLUIHJIAaCh Ha 45 TOHH.
OrBert: ' .

3. Cenbckoxo3siicTBeHHass ¢HpMa
3aKynaeT KOMIUIEKTbl 3alLUTHOrO
obopynoBaHusi /g paGOTHHKOB.
Komnnexr i nuesnoBoja CToMT
1820 pyGse#, masi oBolieBoja —
5030 py6aei. Ckoabko py6eil

17

3) [-3;-2] 4) [-4;,-1)

AMmacca, m

15

<y

Rl

Puc. 97

NpUAETCA 3aMJIaTHTb HpMe, YToGb 06ecreyuTh oaexaoi 4 oBolleBosa H 8

MYeJ0BOJOB?
OTBer:
4, M3BecTHo, yTO0 T = —g— y = % OfiHa M3 TOYEK, OTMEUYEHHbIX Ha YHCJIOBOH

NpsAIMOH, COOTBETCTBYeET uncay 12z —y : 3,5 (cM. puc. 98). YKaXKuTe 3Ty TOUKY.

A4 B

C D

8 9

10

Puc. 98

1) A 2) B

3) C

»
L

4) D
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5. YkaxuTe Bblpa)keH1e, 3HaueHHe KOTOPOro siBJISI€TCS HAHMEHbLUHM.
1) vB0—-2  2)VB0+2  3) (VB++5)? 4)%-\/6-\/5

6. JlepeBo BbicOTOH 7 M oTOpacbiBaeT TeHb. OHO MOJHOCTBIO 3aCJIOHSIET OT
COJIHLIA €J1b BBICOTO# 2 M, HAXOASLLYIOCH HA PACCTOHHU 7 M OT GOJIbLIEro Ae-
peBa, Kak nokasaHo Ha pucyHke 99. Onpeaennte, Ha Kakoe pacCTOsIHHE eJlb
ot6pacbiBaet TeHb. OTBeT faliTe B METpax.

Tm

OrTBert:

8r+5_ 4

7. Pewunte ypaBHeH1e 3 -6 5

Orser: . .
8. B tpaneuun cpenHsist nMHus paBHa 12, MeHbliee ocHoBaHHe 5 (cM. puc. 100).

[ 12 N\
[ AN

Puc. 100

Hatinure ninHy 60biiiero OCHOBaHHS.
OTBer:

x -5y . x? — 252

¥ HaWUQHTE ero 3HaueHue Nnpu
2z 8z

9. ¥YnpoctuTe BbipaXkeHue

2

5" B oTBeT 3anuuinTe MNOJIY4YEHHOE YHCJO.

x=3ay"_"~

OTgeT:




Bapuaur No 14 : : 111

10. Ha kpyrosoii auarpamme (cMm. puc. 101) npeacraBneHbi AaHHbie O YHCIE
YYeHHKOB, caaBluux EI'D Ha naHHOM nmyHKTe poBeieHUs] 5K3aMeHa, TIPH 3TOM
JI060# y4eHHK CAaBaJjl POBHO OJMH 3K3aMeH. CiydaitHbiM 06pa3oM BbiGHPAIOT
OIHOTO YY€HHKa.

4 (T’ [ITTT11- seibpan caaBmmit o6mecTBo3HANME
‘ A E=——] - sui6pan craBmmii puzuxy
o ' [.5°."] - Bei6pan craBumii uHpOpMaTHKY
\L 1 [ - Buibpan cnapmmit XuMuIo
q

Puc. 101

BeposTHOCTb Kakoro U3 caeayroiiux coObiTHil HaHMeHbLIas?
1) Bui6bpaH cnaBuinit 0611eCTBO3HAHHE,
2) Bui6pan cnasLumit HHOPMATHKY.
3) BriGpaH cpasiuuii hu3uky.
4) BbiGpaH caaBILUHI XHMHIO.
11. BenocuneaucT ABHrasicsi M3 ropojia B MOCENOK, pPaCCTOSIHHE MEXAY KOTO-

pbIMH paBHbl 54 KM, H o6paTHO. Ha nyTh B mocénok oH notpatua 2,5 yaca, Ha
nyTb B ropo — 2 yaca. Haiiaute cpeHioio ckopocTh BeiocHnenucta (Km/4).

Orger: .
12. Ha pucynke 102 uso6pakén rpacduk nocrosiHuot pyskumnu y = f(x).
7 |
1
—1]0] 3

!
—

y =f{x)

Puc. 102
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Kakue u3 c/iefyioumx yTeep>KaeHuil 0 JaHHOM (QYHKUHMH HeBEPHbI? 3anuLiuTe
HX HOMepa.

1) f(x) Bo3pacraer Ha [—1; 3]
2) f(2) = -3

3)f(5)>0

Ortger:

13. Jana apudmernyeckas nporpeccusi —8; —5; —2; ... Halaure cymmy nep-
BbIX 26-TH €€ u/IeHOB. :

Oraert:
14. Touka O — UEHTP OKPYXXHOCTH paauyca 5, Touka P — TOYKa KacaHus
OKpPY>KHOCTH W npsimoil P A. Haiiaute aanny orpeska PA, ecain OA = 13 (cm.
puc. 103).

Lt

Puc. 103

Ortsger:

15. Kakue 13 1aHHbIX YTBEP>K1E€HH! BePHbI? 3anuiuKuTe HX HOMepa.
1) InaroHanu pom6a paBHbI.
2) B nt060# ueTbIpEXYroJbHUK MOXKHO BIUCATh OKPY>XKHOCTb.
3) ¥ nByx npsiMbix He MOXKeT ObiTh 60J1ee ONHOH O6LLIEH TOYKH.
4) B Tpaneuxu cymma yriyioB npy 60K0BO#H CTOpOHe paBHa 180°.

OTser:
16. Haiinute HanGoJbluee 3HaueHWe y, YAOBJETBOPsOLIEE CHCTEME Hepa-
y =0y — 2,
3y+82>4.

BE€HCTB {

Orser: .
17. U3 dopmyasl [ = lg + pt BbIpasute p.

$2+y2=g,

18. Mcnonb3ys pucynok 104, pelunre cicTeMy ypaBHEHHH { rt+y=3.
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Y
\t

A

P

\ B

Puc. 104

Yactp 2

3ajnaHus 3TOMH YaCTH BLINOJHAHTE C 3aNHUCbIO pelueHns

3 3
2 —y2 T+ JTy+y

VZ+.y z+2/Ty+y

19. YnpocTure BbipaXxkeHHe ¥ HalauTe ero 3Haue-

HHuenpuz = 16, y = 9.
20. B uerbipéxyroabiuke ABC D Ha CTOpOHaX OTMeUeHbl YeTbipe TOYKH, [e-

Jisilliie CTOPOHBI B OTHOLIEHHH 1 : 4, cuuTtas oT BepluMH B u D. Jlokaxure, uto
OTMeUeHHble TOYKH AB/SIOTCA BepLIMHAMH NapaJjesorpamMmma.

21. Karep pbiGHan3opa Hauas rpec/iefoBaTh Katep 6paKOHbEPOB, KOTAA MEX-
Ay HuMmH 6b10 500 M ¥ gocTHr ero uepe3 20 MuHYT. KakoBa coGCTBeHHas
CKOPOCTb KaTepa pbi6HaA30pa, eC/ii CKOPOCTb TEYEHHS PeKH 2 KM/, CKOPOCTb
KaTepa 6pakoHbepOB MPOTHB TeUeHHs peKH 18 KM/u?

22, [Tocrpoiite rpad vk GyHKUHH y = |g‘ -2z + % + |2z| v onpenenute, Npu

KaKUX 3HaYeHUsIX a 3TOT rpaduk MMeeT POBHO OJHY OGILYIO TOUKY C NPSMOI
y=x+a.

23. lpsimbie, comepxkaline xopabi AB u PK OKpY»XHOCTH, riepeceKkaloTcs B
Touke T 3a npenenamu kpyra. Touka K nexur Ha otpe3ke PT. Haiiaure ko-
cunyc yrma T, ecot PB = 48, PK =50, TA =8, TB = 13.
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Bapuant Ne 15

Yacrs 1

1. Ilnst KaxKaoro BbIpa»XK€HHA YKAXKHUTE €0 3Hau€HHeE.

BoipaxeHue 3HaueHue
4 18
A) 2,7 5 1) 3
B)3:2 2)1,3
6 b
B) 0,9 + : 3)1,2
5
4) 18
OrseT: A b B

TeAzunepamypa 6030yxa, C

29

27

25 7 N

23 / \

21 -

19 1 x

17

ISOOCDOO OOO>
ooogogqog

Bpemsa cymok, uacul
Puc. 105

2. Ha pucynke 105 noka3aHo, Kak H3MeHsJ/IaCh TeMIiepaTypa BO3yXa Ha Npo-
TSDKEHHH OJHMX CyTOK. 10 ropH3oHTa/M yKa3aHO BpeMsi CYTOK, M0 BepPTHKa-
JIH — 3HaueHHe TeMnepaTtyphbl B rpagycax Lleabcus. Haiiaure pasiocts Mexay
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HaHWOOJIbLIHM W HaHMEHbLUWM 3HaueHUsIMH TeMmmepaTypbl. OTBeT yKaxuTe B
rpanycax Lleabcus.

Ortgert: )
3. Ha onHom u3 pynnukoB Cubupu colepKaHue MeQu B pyAe Onpenesiercs
OTHoLUeHHeM 1 : 5 Macchl Mea K Macce nycToii nopoapl. OnpesesnTe, CKOJBKO
TOHH MEJIH TIOJIYUHJIH H3 36 TOHH py/bl.

OrBer: .
4. Ha koopaunaTHo# npsimoii (cM. puc. 106) ormeuensl uncna b u c.
o —>
b c 0 1 x
Puc. 106

Kakoe U3 c/lenyolumx yucen Hauboabliee?
1) b+e 2) 2 3) —c 4) be
5. 3HaueHHe KAKOTO U3 BbIPAXKEHHH SIBASIETCS PALMOHAJIBLHBIM?
DI+Di2 VIV 9 YR 9 (B-D-vE

6. Onpenenute wnpuHy peku N N; (B MeTpax), €CJIH H3BECTHb! PAaCCTOAHHUSA
KM =56wm, KM; =35M, KN; =49Mu LM = ZM; (cm. puc. 107).

N

M ul

N
M,

K

Puc. 107
Orser: .
7. Haitaute Hau60NbILHI KOPEHb YpaBHeHHs T2 — o5r — 14 = 0.
Ortser:

8. BokoBas cTopoHa TpaneuxH paBHa 4, a OMH H3 NPHJIEralolLHX K Hel YI/i0B
pasen 30°. HaiiauTe niowans Tpaneuus, ecyi eé 0CHoOBaHHA paBHbl 2,6 v 7,4
(cm. puc. 108).

Ortgert:
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2,6

(<]

30

74
Puc. 108
9. ¥Ynpoctute Boipaxenue (6 — )2 — z(z + 12) ¥ HaiiauTe ero 3HaueHHe npu

T = 5];1 B otBert 3anuiuuTe [1OJIY4Y€HHOE YHCJIO0.

OTBer:

10. Ha kpyroBoit anarpamme nokasaHo pacrpefesneHue (B MpolleHTax ) aeBsi-
THKJIaCCHUKOB WKOoJb! (M. puc. 109).

F—— Vuenuxu 9A xmacca
[ITTT] Yuenuxu 9B wmacca
Yuenuku 9B wnacca
VYyenuku 9I' knacca

Puc. 109

s yuactus B urpe «Hro? [ne? Koraa?» B KoMaH/1y LWIKOJIbI CiydaiiHbiM 06pa-
30M BbIOHPAIOT OJHOrO NeBSITUKAACCHHKA. BeposiTHOCTL Kakoro U3 nepeuwc-
JIeHHbIX COObITHI Haubo bLIas?

1) Byner Bbi6paH yuenuk 9A kaacca.

2) Bynert sui6paH yueHHk 9b kaacca.

3) Bynet BbiGpaH yueHuk 9B kiacca.

4) Byner BbibpaH yueHuk 9" knacca.

11. B xop3une snexxat 8 16410k, 2 rpyLun, 3 anesibcrHa U 2 ManaapuHa. Kakosa
BEPOSATHOCTb, YTO Hayraj B3siTbill (PPYKT OKaxKeTCcs anejbCHHOM?

OrTserT:
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.12. Ha pucynke 110 u3o6paxéH rpaduk kBaapaTHuHo# QyHKUMH y = f(z).

i

Puc. 110

KakHe H3 ciiefytoLinx yTBep>KaeHHiH 0 JaHHOH (PYHKLKMH HeBepHbI? 3anuiuuTe
HX HOMepa.
1) f(z) <Onpuz >3

2) (1) > £(5)

3) HaumenbLiee 3Hayenune dyHKUHH PaBHO 3

OrBer:

13. Jana apudmernueckas nporpeccus 4, 6, 8, ... . Haiiaure cymmy nepsbix
NIATHAECATH €€ YJICHOB.

OrserT:

14. Touka O — ueHTp oKpyxHOCTH (CcM. puc. 111), ZBOC = 80°. Haiinure
BesiunHy yraa BAC (B rpagycax).

A

Puc. 111

OTBeT:
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15. 3anuiiure HoMepa Be PHbIX YTBEPKIEHHUII.
1) Okono no60ro NpAMOYrosibHHKa MOXKHO OMHCATh OKPYXKHOCTb.
2) Ilnowanb npsiMoyroJibHHKa paBHa N0JIOBHHE NPOM3BELEHUS €r0 CTOPOH.

3) Cymma yrioB TpeyroJibHHKa paBHa 180°.
Ortger:

16. Halinure nanGosbluee 3HaueHHe x, yAOBJIETBODSIOLIEe CHCTeMe Hepa-

BEHCTB 3z +12<0,
z+721.
Orger:

17. 13 popmyabl nuotanu pomba S = %dldz BbIpa3uTe LIHHY AMaroHasu ds.

18. Mcnonbayst pucyHok 112, pelnte CHCTEMY ypaBHEHH

z+y=4
3z — Ty = —18.
A
O
4 =
Z /\E/ "?‘x
——} = 1 %7
L
=6 1
G
\* N A4
X >
J} v /
\ 7
\\J@ ‘)*//
/]
-6
Puc. 112
Yactb 2

3apaHua 3TOM YaCTH BBINOJHANTE ¢ 3aMHCbIO PELIEHHS

1 5a ._5a_ 3a
19. YnpocTHTe BbipaXkeHHe pa— + (@—-172 a®2-1 a-1
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20. Ha pucynke 113 Bbinosnsiercs L
LLFK = /ZFLE, LE = FK. Jloka-
xure,uto FE = LK.

21. TeoJsiory nporwIbLIM Ha JI04Ke OT Jare-

psi HEKOTOPOE PACCTOSIHHE MO TEYEHHIO pe- g
KH, 3aTeM MnpHYanuiud K Oepery u, obciie- (0]
noBaB 6eper B TeueHHe 4 yacoB, BEPHYJIHCh

o6paTHo uepe3 10 4acoB OT HauaJ/a nyTeLie-

crteus. Ha kakoe paccrosinue ot narepst OHH

OTILIBIJIH, €CJIH CKOPOCTh TeUEHHsI PEKH paB- E

Ha 4 KM/4, a COBCTBEHHAsi CKOPOCTb JIOIKH Puc. 113
8 km/u? )

22. Tloctporite rpadvk GpyHKUMK y = 2 — |3z| — T ¥ onpeaeuTe, IPH KAKHAX
3HaueHHsix C npsimas y = C UMeeT ¢ 3THM rpacHKOM POBHO TPH OOLHE TOUKH.
23. B tpeyrosbhuke ABC cropoubi AC, AB, BC pashbl 21/7, v/11 1 2 coot-
serctBenHo. Touka K pacriooxena BHe TpeyroybHuka A BC, npuuéM oTpesok
K C nepecekaer ctopoHy AB B Touke OTAM4YHOM 0T B. M3BecTHo, uto Tpe-
yroJibHHUK ¢ BepiurHaMu K, A u C nono6Gex ucxopHoMy. Haiinure kocunyc yrna
AKC,ecan LKAC > 90°.

Bapuant Ne 16

Yacts 1

1. 119 KaX0ro BblpaXkeHHsl YKaXKUTe ero 3HaueHHe.

BripaxeHne 3Hauenne
A) %-2;1 1)1,25
. 8 ]
B)1: 2) 5
B) 1,5 — i 3)1,2
 4)06
OrgerT: A b B

2. Ha pucyHke 114 nokasaHo, Kak H3MeHs1aCb TeMIepaTypa BOJbl B MOpe Ha
. nmpoTskeHHH ofHMX cyTok. [lo ropusoHTa/NHM yKa3aHO BpeMsi CyTOK, M0 Bep-
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THKaN¥ — 3HaueHWe Temneparypbl B rpanycax Llenbcus. Hainure pasnoctsb
MeXy HauGOJbLIWM H HAHMEHbLIHWM 3HaueHUssMH TeMrepaTypbl. OTBeT yka-
xXHuTe B rpanycax Lleabcus.

Texmepamypa 60001, C

23
22 , \

20 /

18

16 /

14

12

10 >
[ o B I o 2 = == I == R == R =]
$S5353333323

BpeMﬂ Cymokx, 4acbsl

Puc. 114

Orger: .
3. B xenesHoii pyae Ha 14 yacTedi xkesie3a NpuxoAuTcs 6 yacteil npuMecet.
CKoNbKO TOHH npHMeceii B pyae, KOTOpasi COAEPKHUT 147 TOHH Kene3a?
Ortser: .
4. Ha koopanHaTHoii npsMo# (cM. puc. 1 15) oTMeueHbl unucaa a u b.

o
o >

a 0 b
Puc. 115

Kakoe 13 cnenyounx yncen HauMeHbluee?
1)ya+b 2) —a 3) 2b 4)a—"b
5. 3HaueHHe KaKoro 13 BblpaXKeHHH SBJASETCS UMCJAOM PALMOHAJIbHBIM?

DVE-DWERY 9 VEVE 3 Y ) (E-1p?

6. Onpenenute wrprHy pekn CC; (B MeTpax), €CJIH W3BECTHbI PaCCTOSTHUS
AB = 50 wm, AB, = 32m, ACy, = 36 Mu LB = 4B (cMm. puc. 116).

OTser:
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C
O B
G
B,
A
Puc. 116

7. Haiinute HauMeHbLiHi1 KOpeHb ypaBHeHust =2 + 9z — 10.
OrgeT:

8. B paBHOGenpeHHoOl TpaneuuHd OCHOBaHHSl PaBHbl 5 W 11, 2 OfMH W3 YIVIOB
Mexay 60KOBO# CTOPOHOM M OCHOBaHWEM paBeH 45°.
Haiiaure nnowans tpanenus.

OrTBeT:
1 1\ a2 —b? .\
9. YnpocTuTe BblpaXKeHHe B g) p Y HaWuTe ero 3HauetHe npu
a— a
a=1,b= —0,5. B oTBeTe 3an1uInTe MOJy4YEHHOE YHCJIO.
OTBerT:

10. Pe3yabTaThl 3k3aMeHaLMOHHOM paGoThl 0 MaTeMaTHKe B IE€BATHIX Kjaac-
cax npencTaB/ieHbl Ha KpyroBoit auarpamme. CKOJILKO NMPHMEPHO Y4HallWX-
csl caanu paboTy Ha OTJIHYHO», €CaH B LIKOJe 120 neBATHKIACCHHKOB (CM.
puc. 117)?

B «ormmno»

[ITTT] «xopomo»
HW Z] «yAOBIETBOPHTENBHO»

Puc. 117

1) meHee 20 2) okoJio 30 3) okoaio 40 4) 6oJiee 50
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11. B Kop3uHe Jiexat wwapbl 0IHHAKOBOro pa3mepa:; 6 KpacHOro LBeTa, 8 CH-
Hero, 4 3es1€Horo, 2 Gesoro. Koaist Hayraj BeiGpan onuH wap. Haiaure sepo-
SITHOCTb TOTO, YTO LIap OKaxeTcst 6e/10ro UBeTa.

OrBer: )
12. Ha pucynke 118 u306paxén rpaduk KBaapaTHuHOH QyHKUHH ¥y = f(x).
Ay
1l
t >
-1 0O\ 1 | 5 x
-14 5
_3.r_ _____ :
Puc. 118

KakHe H3 c/1efylolLHX YTBepKIEHHHA 0 JaHHOH (DYHKLHH HeBepHbl? 3an1LIHTe
HX HOMepa.
1) ®yHkuus y6biBaeT Ha NPOMEXYTKE [2; + 00)
2) £(0) = £(4)
3) f(-2) = f(3)
Orser: .
13. laHa apudmernueckas nporpeccusi 5, 7, 9, ... . Haiinure cymmy nepBbix
COPOKa €€ YJIeHOB.
Orger: .
14. Touka O — wueHTp OKpyXHOCTH (cM. puc. 119),
£ZBAC = 30°. Haiinure Benuuuny yrma COB (B rpa- 4
aycax).
Orger: .
15. YkaxuTe HoMepa BepHbIX YTBePXKAEHHUH.
1) Okono ato6oro napaJienorpaMma MOXKHO ONHCATh k
OKPY>XHOCTb. C
2) KocuHyc ocTporo yriyia npsiMmoyro/lbHOro TpeyroJib- B
HUKA PaBeH OTHOLLEHHIO NMPHUJIEXKALIEro KaTeTa K rHroTe- Puc. 119
Hy3e.
3) Cymma yriioB napaajenorpamMmma paBia 360°.
OTger:
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16. Haiiqute HanMmeHbliee 3HaueHHWe z, YAOBJIETBOpSsIOLEe CHCTEME Hepa-

5 Tx + 28 2 0,
EHCTB q = 5< 3.
OrTBer:

17. Vs popmyabi c? = a? + b% — 2abcos a BhIpasuTe cos a.
z+y=4,

18. Ucnonb3ys pucynok 120, pe_mme CHCTEMY YpPaBHEeHHH { 5z — 6y = 31.

y

N

2 )
\\\o’ c)'ﬁ/ d

Puc. 120

Yactb 2
3agaHus 3TO#H 4aCTH BbINMOJHSANTE C 3aNHCbIO PElIEHHS

19. ¥npocruTe BhipameHHe

8 9c ._ 9%  4c+8
2c+1 (2c+1)2 "4 -1 2e+1°
20. Ha pucynke 121 suinosiusiercss ZDAC = ZDBC', AO = BO. [lokaxure,
ytro AC = BD.
21. Pbi60/10BbI OTILIBLIK HA JIOAKE OT MPHUCTAHH MO TEYEHHIO PEKH HA HEKOTO-
poe paccTosiHHe, 6pOCHJIH AKOPb, 3 uaca JOBHJH phIGY U BepHYJIUCH 0OpaTHO
yepe3 9 4acoB OT HauaJa nyTellecTBUsl. Ha Kakoe pacCTosiHHE OT NPUCTaHH OT-
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B

&)
a

D
Puc. 121

NVIBLIH PHIGOJIOBBI, €CJIH CKOPOCTb TEUEHHs! peKH paBHa 2 KM/4, a cOGCTBeHHas
CKOPOCTb JIOAKH 6 KM/ u?

22. Toctpoiite rpaduk dhyHKuMK y = 3T + 5|z| — 22 1 onpenenuTe, NPH KaKUX
3HaueHusX b npsiMasi y = b UMeeT ¢ 3TUM rpaMKOM POBHO TPH OOLLHE TOUKH.
23. B tpeyroabhuke ABC ctopotnl AC, AB, BC pasHbi 2v/3, /7 1 1 coort-
BeTCTBeHHO. Touka K pacnosioxxeHa BHe TpeyrosibHHka A BC, np1uém oTpe3ok
KC nepecekaer cTtopoHy AB B Touke, oTaHyHo#i oT B. M3BecTHO, 4TO Tpe-
yroJibHuK ¢ BeplunHaMi K, A u C nogo6ex ucxogHomy. Haitaure kocunyc yria
AKC,ecaun ZKAC > 90°.

Bapuant Ne 17

Yacrs 1

1. ,B,Jlﬂ Kax</10ro Bblpa>Ke€HHA YKAXXHUTE €ro 3HauCHHUE.

Bripaxenue 3HaueHHe BbipaxkeHus
A) % +0,2 1) 08
b) 5-4,6 2) 0,6
B) 4,8 - % 3) 1,5
4) 0,4
A | b | B

OTserT: |-
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2. Ha rpaduke noka3aHo AHeBHOE KOJIMYECTBO OCAKOB (B MHJIMMETPAX ) B FO-
poae N 3a nepsyio noJsoBHHY Mapta 2012 roaa (cMm. puc. 122). Onpenennte no
rpacdHKy, Kakoe HanGobllee KOJHYECTBO OCAAKOB 3a JieHb (B MHJJINMETpax)
6blJI0 B MEPBYIO HEJEJI0 MapTa.

A\

\ \
\ 7 TV~
VI -

1 3 5 .7 9 11 13 15 fnu

Puc. 122

/
|
|
|

— N WS v
>4

Konuuecmeo
0caokos8, Mm

OTserT:

3. Masbuuk 1 neBouKa cobpasu 120 opexoB. CKoJIbKO OpexoB co6pas MaJjlb-
YMK, eCJIH U3BECTHO, 4TO OH cobpaJ ux B 3 pa3a 6oJiblile, YeM feBOUKa?

Orger:
4. Ha koopanHaTHO# NpsIMOi OTMeUeHbl UHeaa Z H y (cM. puc. 123).
s
Pnc. 123

Kakoe 13 caenyiolmx ukcen Hanbosbluee?
)y—=z 2) y+x 3) 2z 4H)z—y

VI8 (V2T + \/\/1_3)(\/13—3\/5)
- .

5. Haiipure 3HaueHHe BbIpaXkeHHst

1) 36 2) —36 3) 12 4) 32
6. Ha ckonbko MeTpoB OT TOukH A yaanieHO iepeBO Ha APYroii CTOPOHE peKH
(cm. puc. 124),ecin AB =12M,CD = 10mu AC = 50 m.

OTgeT: .
7. Haiinure kopuu ypaBHenus 2z — 8z%2 + 1 = 0.

Orser: ' .
8. OcHoBaHHe paBHOGEAPEHHOrO TPEYroJibHHKa paBHO 8, yroJl pH OCHOBAHHH
paBeH 45° (cM. puc. 125). Haiinure nuowans TpeyrosbHHKa.

OTBeT:
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Puc. 124

45°

8
Puc. 125

9. Ynpoctute BoipaxenHe 3x(3z — 1) — (2 — 3z)? u HaliauTe ero 3HayeHHe NpH

1
Tr = § B oTtBer 3anuuinTe MOJIY4EHHOE YHUCJ0,

OTBeT:

10. Ha rucrorpamme (cM. puc. 126) nokasaHbl pe3y/ibTaTbl KOHTPOJAbHOH pa-
60Tbl N0 MaTeMaTHKe B 5 Kjacce. Haliaure BeposiTHOCTb TOro, 4To Hayrajn
BbIOPaHHbI YUeHHK 3TOTO KJacca MOJYYHJ N0 3TOH KOHTPOJIbHOH UETBEPKY.

dolie

[ S |
T
1
1
]

Konuuecmeso
YUYEHUKO8

_
SR NINC NS

2 3 4 5 Oyenka
Puc. 126

OrTseT;




Baprant Ne 17 127

11. PesynbraTel KOHTPO/IbHOM paboThl N0 MaTeMaTHKe B 9 KJacce 3anucaHbl B
Tabauue.

Ouenka 213415
KosnyectBo yueHnko | 3 | 9 [ 6 | 3

Haiiaute cpenHioio oLeHKy KJiacca rno 3ToH KOHTPOJIbHOK.
OrTsger:

12. Ha pucyHke 127 u3o6paxxén rpaduk kpaapatuuHoil dyskumu y = f(z).

A1 Ly =fx
\ I
\ |
\[ /

\
N/

1 -

0 X

‘Puc. 127

Kakue 13 caenyoluux yTeepxaeHuit 0 JaHHOH (yHKUHMH HeBepHbI? 3anuiuuTe
HX HOMepa.

1) f(0) >0

2) OyHKUHMS JOCTHraeT CBOEro HaMMeHbLUIEro 3Ha4eHH!si B TOUKe 2
3) Hanmenbluee 3HaueHHe pyHKUHH PaBHO 2

4) f(z) < 0,mpuz € (1;2)

OtBer:

13. lana reomerpuueckas nporpeccus —1, 2, —4, ... . Haiiaute pasHoctb mex-
Ly BOCbMBIM H CEIbMbIM YJIEHAMH 3TOH NPOrPECcCHH.

OTBerT:

14. Ha okpyxHoctH ¢ ueHtpom B Touke O Jsexar Toukh A, B u C,
ZBAC = 35° (cM. puc. 128). Ckoabko rpagycos coctasasier ZABC?

OTBer:

15. Kakue H3 1aHHbIX yTBEPXKAEHHI BepHbI? 3alHLLIHTE HX HOMEpa.

1) Ecau Tpu yrsia o1HOro TpeyrosibHuKa COOTBETCTBEHHO PaBHbI TPEM yr-
JlaM Ipyroro TpeyroJibHHKa, TO TakKHe TPEYroJbHHKH PaBHBI.
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Puc. 128

2) Ecaun cTopoHa, 0IMH M3 NpUIEXalUMX K Hell YrJoB M MpPOTHBOJEXa-
LHI el yros OJHOTO TPeyroJbHMKAa COOTBETCTBEHHO PaBHbl CTOPOHE, OAHOMY
W3 NPUIEXKALLMX K HeH YIJI0B M TPOTHBOJIEXKALLEMY 3TOH CTOPOHE YTy APYroro
TpeyroJibHHKa, TO TaKHe TPEYrONbHUKH PaBHbI.

3) Ecm nBa yriia oaHOro TpeyroJibHHKa COOTBETCTBEHHO paBHbl ABYM Yr-
JlaM pyroro TpeyroJbHHKa, TO TaKHe TPeyroJibHUKH MOJ06HbI.

OrBer:

16. Haiiaure HauMeHbliee HAaTypaJbHOE YMCJIO, YAOBJETBOPSIOUIMX CHCTEME
HepaBeHCTB 18-2x>1,
P 32 -10>1—z

OrTser:

v? — 2
17. 13 dopmyabl S = TO BbIpa3uTe a.
18. Iloab3ysch pucyHkom 129, ykaxute Homepa o6sacTel, COCTaBJISIIOLIUX
pelueHne HepaBetcTBa (z — ¥)(z + y) = 0.

Puc. 129

1) I 2) Iull 3) Iulll 4) IIwIV



Bapnantr Ne 18 129

YacTtb 2

3aAaHHﬂ 3TOH YaCTH BbiNOJHANTE C 3aMHChIO pPEelICHHA

222 -3z+1 39
1-x? 2 -2z -3

20. [oxaxkute, uTO ecay B 7m-yroJbHHK MOXKHO BIHCATb OKPYXHOCTb, TO
€ro MJOLLAfb PaBHA MPOH3BEJEHHIO MOJyNEepHUMeTPa Ha PaaMyC BMHCAHHOH
OKPYKHOCTH.

21. lleHa TesieBH30pa B MarasuHe €XKeroHO YMEHbLUAETCsl HA OMH H TOT XKe
TPOLIEHT 110 CPAaBHEHHIO C NpeabiaylukM rogom. Onpenenure, Ha CKOJbKO NPO-
LIEHTOB KaX</iblii O/l yMeHbLIaNach LEHa TeJEBH30Pa, €CJIH, BbICTABJNEHHbIH Ha
npoaaxy 3a 40 000 py6ieidi, yuepe3 aBa rofa oH 6bla npoaaH 3a 22 500 py6aeil.

22, [octpoiite rpaduk dyHKuuu f(r) = — (2® + 3xa:++22 |z
JIUTe, MPH KaKHX 3HAYEHHAX MapameTpa ¢ ypaBHeHHe f(Z) = ¢ UMeeT POBHO
JBa KOPHSI.

23. Oxpy»xHOCTH paauycoB 2 U 6 ¢ ueHtpamud O; ¥ Oz COOTBETCTBEHHO Ka-
calotcsl BHelUHHM o6pa3om B Touke K. Hekortopasi npsimast kacaercs 3THX
OKPY>KHOCTeH B pPa3JIH4HbIX TOUKax A U B 1 nepecekaercs ¢ oblilell kacaTellb-
HOH, npoxozsiieii yepe3 Touky K, B touke C. Hafinure nyiowanb TpeyrosibHy-
Ka 01002. .

19. ¥npocTuTe BbipaXxkeHue

] 9 onpene-

Bapuant Ne 18

Yacts 1

1. 15l Ka)K10ro BbipaXKeHHs YKaXKUTe ero 3HaueHue,

Boipaxkenue 3HaueHHe BblpaXkeHHs
A) % +0,1 1) 0,2
4 _
B) £ =05 2) 0,3
. ) 6 ’
B)21: 3 . 3) 0,85
4) 1,75
A|bB|B

Orser:
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2. Ha rpacdmke nokasaHo JHeBHOe KOJIMYECTBO OCAIKOB (B MHJJIHMETDPAX) B
ropone N 3a nepsyto nosoBuHy mapta 2012 roaa (cm. puc. 130). Onpenenure
no rpacdHKy, B Kakoii ieHb NepBOi Heleld MapTa BbiMaJjo Haubobliiee Kolu-
YeCTBO OCAAKOB.

al\
7\ 71\
\ 7 1\

VIS L
7 9 11 13 15 [nu
Puc. 130

—_— N W v

/
[
/
1

Konuuecmeo
0CaA0K08, MM

—
w
W

Ortsgert: .
3. ManbuuK H neBouka cobupaju opexu. Manbuuk cobpan 15 opexos. H3-
BECTHO, UTO Ha Kaxk/ible 3 opexa, cCOOpaHHbIe MaJIbUHKOM, MPHXOAUTCS 4 opexa,
coGpaHHble 1eBOYKOH. CKOJIbKO OPEXOB OHU COOpany BMecTe?

OrtgeT: .
4. Ha xoopaxHatHO# npsiMoil 0OTMeueHbl uncna x 1 y (eM. puc. 131).

x 0 M
Puc. 131
Kakoe 13 caiefytolmnx uncen HanMeHblLee?
Hy-z 2) y+x 3) —4z ) z—y
5. Halinure 3HaueHHe BbipaXkeHust (6 +4v2)(vV2 - 2) '
2+12
1) 2 2) V2 3) —2 4) 248

6. Ha ckosibko MeTpoB oT ToukH A yaasieHo 1epeBo Ha APYrol CTOPOHE PEKH
(cm. puc. 132), ecain AB = 10M,CD =8 mu AC = 30 m.

OrtBerT: .
7. Haiinure KopHH ypaBHenust 3z — 2z% + 2 = 0.

Orser: .
8. BokoBasi cTopoHa paBHOGEAPEHHOTO TpeyroJibHHKa paBHa 10, yroa npu oc-
HOBaHHH paBeH 45° (cM. puc. 133). Haiaute niolaab TpeyrofibHUKa.

Orser:
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Puc. 132
K
45°
Puc. 133
9. Ynpocture BhipaxeHue 8z(2x — 4) — (2 — 4x)? v HaitauTe €ro 3HaueHHe NpH
T = 711 B oTBer 3anHilKTe NONYYEHHOE YHCIIO.
Ortser:

10. Ha rucrorpamme (cM. puc. 134) nokasaHbl pe3yJibTaThl KOHTPOJIbHOM pa-
60Tbl MO MareMaTHKe B 5 Kjiacce. Haliaurte BeposiTHOCTb TOro, YTO Hayrap
BLIODAHHDBIA YUEHHK 3TOrO KJacca MoJyuHsi MO 3TOH KOHTPOJILHOH MOJIOXKH-
TeJIbHYI0 OLEHKY (TO eCTh He ABOHKY ).

PR S
T
1]
]
]
1
)
]
]
1
]
[}
]
)
)
)
1
]
]
]
]
]
1
1
|}
]

L
1
'
‘
i
1
'

Konuuecmso
YUEHUKO8

—
cN&o\mo

2 3 4 5 Oyenka
Puc. 134

OTBerT:
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11. PesynbraThl KOHTPO/IbHOH pabGoThl MO MaTeMaTHKe 9 KJacca 3anucaHbl B
TabJIHLe.

OueHka 213145
KoanuectBo yuenukos | 1 | 8 | 7 | 4

Haiinure cpenHio oUeHKy Kaacca 1o 3Toi KOHTPOJIbHOM.
Orser:

12. Ha pucynke 135 u3o6paxén rpaduk kBaapatHuHoii dyHkunn y = f(z).
Kakue u3 ciefylolyx yTBepKAeH i 0 JaHHOH (YHKUMH BepHbI? 3anuiluTe Ux
HOMepa.

,,Aﬁ

N
LA PN
I\
BN AREAES
o, TV x
) [T
Puc. 135
1) f(0) >0
2) f(0) # f(4)

3) PyHKUMA D0CTHraeT CBOEro HanGO IbLIEro 3HAUEHHS B TOYKE 2
4) f(z) > 0 roraa u ToJbKO TOTAA, Koraa x € (1;3)
Orger:

. Haligute cymmy nepBbix

OOI:-—A
-
BN —

13. lana reomeTpHueckas nporpeccus

BOCbMH UJICHOB 3TOH MPOrPECCHH.
OrBer:

14. Ha okpyxHocTH ¢ ueHTpoM B Touyke O sexat Touku A, B, C u D,
ZBAC = 40° (cM. puc. 136). Ckoabko rpaiaycoB coctasJsier ZBDA?

OrBer:
15. Kakve U3 naHHbIX yTBepXKAeHHI BePHbI? 3aMHUllKTe UX HOMepa.

1) Ecam pannychl onHcaHHbIX BOKPYT TPEYroJibHHKOB OKPY2KHOCTEH PaBHBI,
TO TaKHe TPEYrOJIbHHKH PaBHbI.
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A

&

C
Puc. 136

2) Ec/in TpeyroJIbHUKH paBHbl, TO PaBHbl PaAHyChl HX OMHCAHHBIX OKPYX-
HOCTeH.

3) B paBHOGenpeHHOM TpeyrosibHHKe UEHTPbl BIHCAHHOH H OMHCAHHOH
OKPY>KHOCTEH COBMAaIoT.

OrTser:

16. Haiinute Haubosbliee HATypaidbHOE YHUCJIO, YAOBJAETBOPSIOLUX CHCTEME
12 — 3z > 4,

HepaBeHCTB { 5z 1>1- 2z,

OTBeT:

17. U3 popmyani T = 2”R Bbipasute R.

18. IMoab3ysick pucynkom 137, ykaxkute HoMepa oQuiacTed, COCTaBASIOLIMX
pelueHde HepaBeHcTBa (y — 2z)(z + y) < 0.

)’T y=2x
I
/4

O -
v *

I
y==x

Puc. 137

HI 2) Tull 3) Iulll 4) ITuIV
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Yactb 2

3anaHus 3TO# YaCTH BLITOJNHANTE C 3aNHCHIO PelUeHHs

522 — Tz — 6 L4 .2
2-2-2  (z+1)2 z+1

20. [TokaxkuTte, 4TO €CJiM B TPEYroJibHHKE LIEHTP OMHUCAHHOH OKPY>KHOCTH COB-
najaer ¢ TOYKOH nepeceyeHHss MejHaH, TO 3TOT TPEYTrOJIbHHK — MPaBHJbHbIH.
21. Liena TesieBH30pa B MarasuHe €XerofiHo yMeHbLIAeTCsl Ha OAWH H TOT XKe
TIPOLIEHT 110 CPAaBHEHHIO C NpeblayluM rogoM. OnpejennTe, Ha CKOMbKO NPO-
LIEHTOB KaXXKAblH roj yMeHbllaslach LeHa TeJaeBH30pa, eCJiH, NMPOAaHHbIA 3a
40000 py6Jieit, oH 6bl71 BbICTaBJIEH Ha MPOAAXY ABYMS IOJaMH paHee 10 LeHe
62 500 py6aeit.

19. ¥YnpocTure BhipaxxeHue

(x2 4+ 7z + 10) - |z — 4]
z+2

NeNHTe, TIPH KaKHUX 3HaUEHHsIX napaMeTpa ¢ ypaBHeHHe f(z) = ¢ UMeeT POBHO

TPH KOpHS.

23. OKpy>XHOCTH paaHycoB 2 u 6 KacaloTcsi BHELIHHM 06pa3oM B Touke K.

Hekoropas npsiMast KacaeTcsi 3THX OKPYKHOCTeH B pa3jMuHbIX Toukax A u B.

Hatigure naiowans tpeyronbiika AK B.

22. [Toctpoiite rpaduk dyHkumn f(z) = — H onpe-

BapuanTt Ne 19

Yacrts 1

1. Il;1s Kaxaoro BbIPA>KE€HHA YKAXKHUTE €0 3HaU€HHE.

Bripaxkenue 3HaueHHe
2. _
A) 3 2,7 1)-7
.4
B)2: 2)5,5
7

B) -3,5 - 3 3)0

4)4,5

OrTser: A b B




Bapuanutr Ne 19 135

2. Ha rpacuke (cM. puc. 138) nokasaHo n3aMeHeHHe TEMMEpaTyphl BO3yXa B
TeyeHHe HECKOJIbKHX 4acoB. CKOJbKO 4acOB MPO0J/KANO0Ch NOBbILLIEHHE TEM-
nepaTypbi?

8 S P R R

RN
36 912151821 ~
25 oxTa6ps
Puc. 138

Ortger:

3. B cocraBe Konbachl MSICO M OCTa/IbHble HHIPEHEHThl HAXOAATCS B OTHOLLE-
HuH 1 : 19. CKosibKO rpaMM Msica B KycKe KoJibachl Maccoi 300 r?

OTBerT:

4. Ha x00OpaHHaTHO! NPsIMOIi OTMeueHk! uncsa m | n (cM. puc. 139).

} . 4 >
m n 0

Puc. 139

Kakoe 13 cnienyiouux yices Hau6oJbluee?

1)n 2) m+n 3) —n—-m 4) —-m
5. 3HaueHHe KAKOTO H3 BHIPAXKEHHIl ABJIAETCS PALHOHANLHBIM YHCJIOM?

1) (VIE+vB)?2  2) ———fo 3) (VI-v3)?2  4)vB-V3
6. UesoBek pocTOM 2 M BHOHMT Bep'xyl.m(y JepeBa M KpaH KpbILUH AoMa (CM.

puc. 140). Boicota aepeBa 4 M, paccTosiHHe OT yeJiOBeKa A0 AepeBa 4 M, OT
nepesa 10 noma 6 M. Onpeznenure BLICOTY 10Ma (B MeTpax).

OrTBeT:

7. Hailgute Moay/ib pa3HoCTH KOpHeii ypaBHeHusi £2 + 4z + 3 = 0.
Orset: _
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1000
0 9
[] !
|

[
[

%ZM
4m 6mMm

Puc. 140

8. B npsiMmoyroJibHOM paBHOGELPEHHOM TpeyroJibHHKe BbiCOTa paBHa 3 (cM.
puc. 141). Haiiaute ero nsouiazs.

3

1

Puc. 141

OrserT:

9. Ynpoctute Bbipaxketue (3 — b)2 — b(b + 5) H HaliMTe €ro 3HAUEHHE MpPH

b= —%. B orBer 3anuuinTe nosyyeHHOE YHCJIO.

OrTser:

(D Cexyus 6oxca, 35%
@ Kpyowcox kynunapuu, 17%
() Cexyusn 6opwbel, 18%

@ (@) Teampanonoiii kpyorcox, 20%

@ Kpyowcok eszanus, 10%

Puc. 142

10. Ha kpyrosoit nnarpamme (cm. puc. 142) nokasano pacnpenenenve (B %)
LIKOJIbHHKOB, MOCELLAIOLIHX CEKUHH H KPYKKH B [lome TBopyectBa. Cuyuaii-
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HbIM 06p830M BblﬁHpalOT OJIHOTO WKOJIbHHKA. KakoBa BE€POSATHOCTD, YTO OH HE
OKaxxeTrce CnOpTCMEHOM?

OrtBerT:

11. B npouecce noaAroToBKH K COPEBHOBAHHAM CTPEJIOK 3aMHChHIBAJA KOJHYe-
CTBO NMOPaXKEHHBIX UM LieJieli B TeUeHHE HeleJIH:

JieHb MH | BT | cp | uT | nT | ¢6 | BC
nopaxeHo uesieit | 28 | 31 | 27 | 30 | 31 | 29 | 34

CKOJIbKO Liesiell B CpeiHEM NopaX<aJs CTPesioK?
Orser:

12. Ha pucyske 143 uso6paxena runep6ona y = f(x). Kakue u3 cienyolmx
yTBEPXKAEHHH 0 NaHHOH (PYHKLIMH BepHbI?

S 4 .

[ R L
fa L
RS RS SRR RPN R W [
1 ' 1 ] ' ]

\ l t ' U l L}
._.|___u.__|._._|_3.> ........ [
. ' ) 1 ll O
oo L
M 1 U v U 1
S SRR R IE, ) M NS S S
+ ] ' L ' 1)

v e L
---L—--{——~l--—Av1——-h--l-- - b~

' 1 Ll ] . Ll
' v 1) ' t 1 t
Ll n A L 4 4 Y ()
L ] 0 O l»
01235
P v X
PP [ P i SE e
' t 1 1 ' 1 1
. 1 ' ] ' 1 1
L -+ F R B T T B
. [ . ] + [ .
o . N
T Vo
NP A, [T R AP N
R S
Voo I
U S P I R P ao--
T R
. ' 1) il 1 1 1
. ' . ' 1 ' [ v
Puc. 143

1) ®yHkuus yGuiBaeT Ha npoMexxyTke [2; 3]

2) YpaBHerue f(r) = 0 He HMeeT pelleHHH

3) OyHkuus yGoiBaeT Ha MPOMEXYTKe [—00; +00]
Orser: _

13. lana reomerpuueckas nporpeccust 24, 6 ... . Hatinure cymmy Bcex eé

3
2 2‘7
4JIEHOB.
OrBeT:

14. BD — oOuccektpuca ZABC, touka O — ULEHTDP OKPYXHOCTH,
ZAOD = 90° (cm. puc. 144). Haiigure Bemunny ZABC (B rpagycax). -

OrBeT:
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A
0 D
B
. C
Puc. 144

15. Kakue H3 faHHbIX yTBEPKAEHHH BEPHbI? 3aNULINTE HX HOMEpa.

1) ¥ Tpaneuuu ectb 0Cb CHMMETPHH.

2) Touka nepeceueHHs: MeaH TPeyroJibHHKA SBJASAETCA LLEHTPOM OMNHCaH-
HOH OKPYXXHOCTH.

3) Ouaronanu pom6a B3aHMHO NMepneHAHKYJIsPHbL.

Orger: .
16. Haiinure HauGosbluee uenoe 3HaueHue k, yJIOBJIETBOPsIOillee CHCTeMe
3z +15 >0,
33—z >3.

HEPABEHCTB {

OTser:;

m
M
18. Peunre Hepasenctso 2 — 8z + 7 < 0.

17. U3 dopmyasl pV = — RT Bbipasute R.

Yacrb 2

3anaHus 3TOH YACTH BbIMOJHANTE C 3aMUCbIO peWweEHHUA

19. ¥npocTurte BbipaxkeHue (1 - :Zl—jbb) . (1 - i‘i‘;g) : (1 + 55%%)

20. JloxaxkuTe, YTO €CJIM OKOJIO MapaJlesiorpaMMa MOXKHO OMHCATh OKPYX-
HOCTb, TO 3TOT NapaJJieslorpaMM — MPSIMOYTrOJbHHK.

21. JIra pabounx, pa6oTtasi BMeCTe, BbIMOMHSIOT 3aKa3 3a 2 u 55 M1H. CKOJIbKO
BpeMEHH KaXKAblil U3 HHX NoTpaTh/ Obl Ha 3Ty paboTy, paboTtas B ONAMHOUKY,
€CJId M3BECTHO, YTO OAMH H3 HHUX BbINONHUA Obl 3Ty paboTy Ha 2 4 6biCcTpee
apyroro?

22. Mocrpoiite rpaduk dyHKUMH y = |22 — 62 + 8| 1 ONpesenuTe, NPH KaKHX
3HAUYEHHSIX a NPsAIMast Y = a HUMeeT ¢ rpaMKoOM YeTbipe OOLLHX TOUKH.

23. B AABC, niowanb Kotoporo 3v/3, yron A octpuiii, AB = 4, AC = 3.
HaiinuTe pagnyc okpyHOCTH, onucaHHol okoo AABC.
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BapuanTt Ne 20

Yacrtsp 1

1. [Inst Ka)kaoro BbIpa>K€HHS YKAXKHTE €ro 3HauCHHUE.

Boipaxkenue 3HaueHue

A) ~1,9+28 1)196

B) 2.5 2)-3,5

B) 37. - % 3)2,5
4)%

Orser: A b B

2. Ha rpaduke (cM. puc. 145) mokazaHo H3MeHeHHe TeMrepaTtypbl BO3yXa B
TeueHHe HeCKOMbKHX 4acoB. CKO/bKO 4acOB MPOAO/IKANOCh OHHKEHHE TeM-

neparypbi?

0 51015201 6 11
22 centabps 23 ceHTa6ps

Puc. 145

OTBeT: .
3. B coctaBe cOCHCOK MSCO M OCTa/ibHble HHTPEIHEHTHl HAXOAATCS B OTHOLLE-
HHH 4 : 41. CxosibKo rpaMMoB Msica B 900 r coCHCOK?

Orger:
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4, Ha KoopaAHHaTHOI NPsIMOil OTMEUEHbI YHCJ/a p U g (CM. puc. 146).

4 $ + >
0 r 9
Puc. 146
Kakoe 13 cienyrowmx uucesn Haubodbliee?
1) —q 2)p—q 3) -p—q 4) p
5. 3HaueHHe KaKoro U3 BblpaXKeHHUi ABJsieTCs PaLMOHANbHBIM YHCIOM?
1) VB~ +v2 2) (V3 + vA)? 3) v20 1) &
) ) ( ) ) /35 ) /3

6. UenoBek pocToM 2 M BUAMT BEpXYLLKY 1epeBa W Kpai KpbILIH AOMa (CM.
puc. 147). Beicota foma 7 M, paccTosiHKe OT YesioBeKa JI0 epeBa 4 M, OT fe-
peBa 0 foma 6 M. OnpenesinTe BbICOTY AepeBa (B MeTpax).

1000

\\

/|

<

3
-
oo
o |

7

%ZM
4m

6Mm
Puc. 147

OTtser:

7. Hailnute Mofysib pa3HocTH KopHe# ypasHenus 22 + 5z + 6 = 0.

OTser:

8. B npsimoyronbHOM paBHOGeAPEHHOM TPeyroJibHHKe rHnoTeHy3a pasHa 8 (M.
puc. 148). Halinure ero miowans.

8
Puc. 148

OrBer:
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9. anocmTe Boipaxkenne k(5 — k) + (4 + k)? u Haiiure ero 3HaueHue npu
k= —1—3 B oTBeT 3anHuiKTe NOSYYEHHOE YHCJIO.

OTger:
10. Ha kpyroBoii auarpamme (CM puc. 149) nokasao pacnpenesenue (8 %)
LIKOJIbHHKOB, TIOCELAIOLIMX CEKLMH i KPY>XKH B [lome TBopuectBa. Cayuaii-
HbIM 06pa3oM BbIOHPAIOT OJHOrO LIKOJNbHHKA. KakoBa BeposITHOCTb, YTO OH
OKaXXeTCsi COPTCMEHOM?

@ Teampanvnwiit kpysicox, 30%
é Q) Cexyus 6oxca, 15%
B) Cexyus 6opv6ur, 20%

(4) Kpyorcox xynunapuu, 15%

(5) Kpyorcox eazanus, 20%

Puc. 149

OrTBer:
11. B npotecce noarotToBKH K COpEBHOBaHHﬂM CTPEJIOK 3aMHUChiBaJ KOJIHUe-
CTBO MOPaKEHHBIX HM LieJIEil B TEUEHHE HeAeH:

JleHb ny | BT | cp | ur | nTt | c6 | BC
kon-Bo | 43 | 41 | 47 | 46 | 51 | 50 | 51

CKONbKO Liesiell B CPeAHEM NOpaXKkaJi CTPENIOK?

Orger:
12. Ha pucynke 150 M306pa>KeHa runep6osia y = f(z). Kakue u3 cnenyromnx
YTBEPX/EHHH O JaHHOH YHKLIHH BepHbI? 3aMuiLHTe HX HOMepa.

1) Ypasuenue f(x) = O He uMeeT peLueHHH

2) OyHKuUKHK BO3pacTaeT Ha IPOMEXYTKe [—00; +00)

3) f(=3) > f(10) :

OrTBer:

13. Jana reometpuyeckas nporpeccus 9, 3, 1, % ... . Halinure cymmy Beex eé
YJIEHOB. '
OtBeT:
14. AC — munamerp oxpyxmocm (cM. puc. 151). Haiipure Benuwuuny LABC
(B rpanycax).
OrseT:
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Puc. 150
A

C
Puc. 151

15. Kakue 13 NaHHbBIX yTBEpXKIEeHHI BePHBI? 3anuLIHTe HX HOMEpa.
1) Ecain B TpeyrosibHUKe [iBa yIiia paBHbl, TO OH paBHOGEPEHHbIH.

2) LleHTp OonMCaHHON OKPY>KHOCTH JIEXKHT Ha NepeceyeHHH BbICOT Tpe-
YrOJIbHHUKA.

3) ¥ napanjejsiorpamMma ecTb LEHTP CHMMETPHH.

OTserT:

16. Haiiogute HaumeHbluee liesioe 3HaueHHe T, YAOBJETBOpAKOLIHME CHCTEME
3z +12 <0,

HepaBeHCTB { T8> 2.

OrTBerT:

17. Y3 dpopmyasl F = GMTQﬂz BbIpa3uTe mo.

18. Pewnte nepaBenctso z2 — 8z + 15 < 0.
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Yactb 2

3a11aHm| 3TOW YaCTH BbINOJHANTE C 3aNMHCbIO pewecHHusa

19. YnpocTHTe BhIpaXkeHHe: (g tb

La=b_ a2+'b2) 2a® — 2b?
—b a+b a2_b2 a2+b2 .

20. [TokaxuTe, YTO €CJIM OKOJIO TPATIELIMH MOXKHO OTHCATh OKPY>KHOCTb, TO 3Ta
Tpaneuus paBHoGeapeHHas!.

21. Ha myTb no TeyeHHIo pekH Katep notpatua 1 yac U nponabla 15 km. Ha 06-
paTHbIi NyTb Katep 3atpaTtua 90 Muu. Haiizure co6CTBEHHYIO CKOPOCTb KaTepa
H CKOpOCTb TeyeHHst (B KM/u).

22. IMoctpoiite rpaduk GyHKuMH y = |22 — 6x + 5| 1 onpeneuTe, NP KaKUX
3HaueHHsX @ NPAMas y = a UMeeT C rpadHKOM yeTbipe O6LIHE TOUKH.

23. B AABC, naiowaab KOTOpOro 3v/3, yron A octpuiit, AB = 4v/3, AC = 3.
Haiioute paguyc okpyxHocTH, onucanHo# okono AABC.

Bapuant Ne 21

Yacrts 1

2
1. Haiiaure 3HaueHHe BbipaXkeHHs! (% - ) -8 + 5.

OrTBer: .
2. Ha rpaduke H3o6pakeHa 3aBHCHMOCTb BbICOTHI Tesia (B MeTpax ), GpoLieH-
HOTO BHH3 C HEKOTOPOH CKOPOCTBIO, OT BpeMeHH (B CeKyHAax) (cM. puc. 152).
CnycTa kakoe BpeMsi [0CJie HayaJsia ABHXEHHS 3TO Tes1o OyeT HaXOAHTbCS Ha
Bbicote 5 M? (OTBeT nafite B CeKyHaax).

Ah,m

20

g
4

10 \

1 2 Lc
Puc. 152
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Orser: .
3. B knacce 27 yesioBek, NpuuémM MasIbuuKoB B 1,25 pa3 6oJbilie, 4eM JeBOYEK.
CKOJIbKO Ma/IbUHKOB B Kjacce?

Orser:

4. Ha koopauHaTtHoii MpsiMOii OTMeueHbl Yucaa x W y. Kakoit U3 pUCYHKOB CO-
OTBETCTBYET yCa0BHIO T2 < y2?

1)

i
T T 1 -

> 2)

x -1 0 1 y -1 x 0 1
3) t ——— 4) — +— —t—>
0 y x -1 y 0 x 1
5. CpaBHHTe [peasoKEHHbIE YHCJIA. B oTtBere YKaXHT€ HAUMECHbILIEE U3 HHUX.
1) 3v2 2) 23 3) 4 4) /15

6. Ynouka 3akpensieHa Ha Gepery ¢ NoMoLllblo ABYX KpenJieHuil A u B, Kak
nokasaso Ha puc. 153 Kpensienne B Haxoaurcsi Ha pacctostiiu 40 ¢m oT of-
HOTO KOHLA YAoYkH 4 1,2 M oT apyroro. Ha cKkosbKO MOAHUMETCS AJIHHHbIH
KOHeLL yIOUKH, eCJIH KOPOTKHH onycTHTb Ha 5 cM? (CuuTaercsi, 4To KpenJieHue
B nenonsuwxHo). OTBeT aliTe B CAHTHMETPAX.

Puc. 153
Orger: .
7. Haiinute HanGonblumit KopeHb ypasHenust 2 — 5z + 6 = 0.
Otser:

8. B paBHoGenpentoi Tpaneunn ABC D otpe3ok CH = 4 aBaseTCs BbICOTOH,
BC =4uCD = 5(cmM. puc. 154). Haiinute nsowianb 3TOH TpaneLyH.

Ortser: .
9. Ynpocrute Bbipaxetue (a + b)? + (a — b)? 1 HalinuTe ero 3HauenHe npu

a= \/g, b = /3. B 0TBeT 3anuiLuTe NONyYEHHOE YUCJIO.

OrTBeT:
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B 4 C
4 5
H
A H D
Puc. 154

10. B meuuke 50 kapTouek ¢ yuncaamu ot 1 10 50. 17 MaTeMaTHKoB, 15 ¢u3nkos
1 18 XMMHKOB N0 OYepe[H BHITACKHBAIOT KAPTOUYKH M3 Melilka. KakoBa BeposiT-
HOCTb TOTO, YTO KAPTOUKY C YHCJIOM 13 BBITALUMT OJMH H3 MaTeMaTHKOB?

Otser: .
11. TporpaMMKCT nocuuTas, CKOJILKO pa3 OH ONO3/ian Ha paboTy B TeueHue
KaXXJI0ro Mecsua B rofy u nonqu cJelyowMi paa AaHHbIX: 1, 0, 3,5,2,0,10,
53,1,3,0.

Haiinure MenuaHy 3Toro psiia JaHHbBIX.

OrBer:
12. Ha pucynke 155 uso6paxéu rpadmx KBaJpaTHYHOH GyHKLMM y = f().-

-
[

Puc. 155

3anuixTe HOMepa BepHbIX YTBEPKAEHHUH.

1) Han6osbuiee 3HaueHne dyHkuun y = f(z) paBHo 6.

2) HauboJIblLIee 3HAUEHHE (DYHKLIMH JOCTHTaeTCst npu z = 2.

3) £(=3) = f(-1).

Orger:
13. IaHa apudMeTHuecKas NMpPorpeccHs ¢ NepebiM uleHoM a; = 5. Haiiaute
Pa3HOCTb 3TOH MPOrpecCHH, €CJIH CyMMa TNepBbIX CEMHAAUATH €€ YJIeHOB paB-
Ha 51.

OrgerT:
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14. Touka O — ueHTp oKpyxHOCTH, ZABC = 145° (cM. puc. 156). Haiinure
BesiMunHy yraa AOC (oTBeT AaiTe B rpagycax).

C

5/
/

A

Puc. 156

OrTsert:

15. YKaxkute HoMepa BePHbIX YTBEPXKAEHHH.
1) B n11060#1 4eTbIpEXYTroIbHHK MOXKHO BITHCATh OKPYXKHOCTD.
2) NuaroHanu pom6a paBHbI.
3) Boxpyr paBHOGeApeHHOI TpaneLui MOXKHO ONHCAaTh OKPY>KHOCTb.

OrTserT:

16. [1n51 KaXK0# CHCTEMbl HEPaBEHCTB YKaXKHTe MHOXKECTBO PeLleHHH.

BripaxeHue 3HaueHue
z+3>1 .
A) Cr—1<?2 1) Het petueHu#
1<z
b) l—z>2 2) x <3 ‘
1-2zx<5
B) 97 —3 <1 3)z> -2
4) -2<z<3
OtgeT:

17. Y3 dopmyJibl cymmbl 6ecKoHEYHO YObIBatoLLeH reOMeTpHYECKOH nporpec-
b

cuu S = 1 - h BbIpasure q.

18. Hcnosb3ysi  pucysok 157,  pewmrte  CHCTeMy — ypaBHeHHH
Jy+4x+9=0,
4y — 3z = 13.

1) (=3;1) 2) (1;4) 3) (4,0) 4) (0;-3)
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3 T ]

7“4y - 3x=13
Iy +4x+9=0 4><
\\ A =3x-12

X
//
X :
N\

=¥

/ .
X
2 Jy+4x =16

7 N

pd AN

Puc. 157

Yactp 2

3anauua 3TOM YaCTH BbINOJHAATE C 3aNHCbIO pelicHHA

zt — 722 - 18
(z-3)(z—-2)(z+3)
20. [lokaxkute, 4TO €CJIM BOKPYT MapaJ/esorpaMMa MOXHO OTHCaTh OKPYX-
HOCTb, TO 3TOT NapaJuieJorpaMM — MPSAMOYTOJbHHK.

21. CyMMa nepBbiX YeTHIPEX UY/IEHOB reOMETPHYECKOH MPOrpecCHH paBHa 5,
CyMMa CJefylolHX eé 4eThipéx uneHoB paBHa 80 . Hailnyre nepBbii uieH 31oi
NPOrpecCHH.

22. V13BeCTHO, 4TO rpadHkH pyHkuuit y = 22 +pr — 12 u y = 2+ 62 — 16
MMeIOT POBHO OJIHY OOLYIO TOYKY, PHUéM abCLIHCCa ITOH TOUKH MOJIOMKHUTENb-
Ha. Haiinure koopayHaThl 3TOH TOUKH M NOCTpoiiTe rpaduky 3afaHHbIX QYHK-
LMHA B OAHOM CHCTEME KOOPAHHAT.

23. B Ttpeyronbuuke ABC 6uccektpuca CK nepecekaer menHany AM
B Touke H, a 6uccekrpuca BL mnepecekaer AM B Touke R, mpu 3ToM
AH : HM = 3 : 2, AR : RM = 5 : 2. Haiinure nepumerp TpeyroJibHH-
ka ABC, ecnu ero naowazab pasta 150. '

19. CokparHre apo6b
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BapuaHnT Ne 22

Yacrtb 1

1. Hafiaute 3HaueHHe BbipaXKeHHs! (135- + 1) -6+ (

)"

N|—

Orser: .
2. Ha rpacduke n3o6pakeHa 3aBUCHMOCTb BBICOTbI
cB0OOAHO Najawillero Tesa (B MeTpax) OT BpeMeHH Ah m
(B cekyHnax) (cm. puc. 158). Ha kako# BbicoTe Oyaet
HaXOJUTbCS 3TO TeJIO uepe3 OfHY CEeKYHJy MajeHHs? 25
(Orser paiite B MeTpax). 20

Ortser: : 15 A
3. B knacce 18 manbunkoB, npuuém ux B 1,2 pasa 10 \
60.bl1ie, yeM AeBoueK. CKOJMLKO UesNOBEK B KJjacce?

Orser: . 1 2 tec
4. Ha koopaMHaTHOH NpsiMOli OTMEeUeHbl YHCIa T H . Puc. 158
Kaxkast kapTHHKa COOTBETCTBYET yCJOBHIO T2 > ? '

W

+

o

1) — +—t
)0 x 1

y

<4
|

k_.—

o

3) +——t } 4) —

Oyix 0 Xy

It

5. CpaBHHTe npennoxeHHbie uKcaa. B oTBeTe ykaxute HanbosblLee H3 HHX.
1) 2v5 2) V19 3) V3-V7 4) 4

6. Ynouka 3akpensieHa Ha Gepery, KaK mo-
Ka3aHo Ha pucyHke 159. Kpennenue B
HaxoOAMTCA Ha paccTtosHud 0,5 M oT oa-
HOr0 KOHLIA YAOYKH W 1,5 M OT npyro-
ro. Ha cko/Ibko ONMyCTHTCS AJHHHBIA KOHeLl
YIOUKH, €CJId KOPOTKHIH KOHell MOAHMMET-
cs1 Ha 10 cm? (Cuutaercs, yTo KpenjeHue
B nenoasuxHo). OTBeT naiiTe B MeTpax.

Oraer: : Puc. 159
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7. HaiinuTe HanMeHbLLKI KOpeHb ypaBHeHHs T2 + 5z — 6 = 0.
Orser:

8. B paBroGenpeHHoii Tpaneunn ABC D sbicora CH paBHa 2, croposa AB
paBHa 4 (cMm. puc. 160). Haiinure yron CDA. OtBer paiite B rpajgycax.

B C
4 2
A
A H D
Puc. 160
OTBeT:
a b 2ab .
9. YnpocTuTe BbipaXkeHHe gy + pE Y HalauTe ero 3HayeHue

npua = 17,38 u b = +/210. B oTBeT 3anuiuHTe NOJMYyYEHHOE YUCJIO.
OrBer:

10. Kosiony u3 36 KapT nepeTacoBLIBAIOT, IOC/E Y€ro OTCYMTHIBAIOT TPHHA-
AuaTtyio no cuéry kapty. KakoBa BeposiTHOCTb TOTO, YTO 3Ta KapTa OKa)keTcs
MHKOBOH MacTH?

OTBeT:

11. 3a 4 rona o6yyeHusi CTyeHT MeXMaTa NpOryJisii HEKOTOPOe KOJHYECTBO

nap. C nepBoro no BOCbMO# CEMECTp OH MPOTYJIsI B KaXKA0M cemectpe 1, 5, 4,

15, 9, 20, 13, 17 nap cootBeTcTBeHHO. Haliaure MeanaHy 3TOro psija AaHHBIX.
OTBeT:

12. Ha pucyHke 161 n306paxéH rpadguk KkBagpaTHuHoOH dyHKUMH Y = f(z).

I 94

Puc. 161
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3anuiiiTe HOMepa HeBePHbIX YTBEPKIEHHII.

1) ®yHKLHMA BO3pacTaeT Ha POMEXYTKe [—5; +00).

2) Haumenbluee 3HaueHne GpyHKUMKM paBHO —4.

3) f(3) > f(-3).

OtgeT:
13. ana apudmernueckas nporpeccuﬂ ¢ pasHocTbio d = 2. Hatinute nepsbiit
YJieH 3TOH NPOrpeccHH, ecau CyMMa NnepBbiX ABaALATH eé u/leHOB paBHa 20.

Orsert:
14. Touka O — ueHtp okpyxHoct, ZAOC = 100° (cM. puc. 162). Haiioute
BesIHuHHy yryia ABC (otBer fafite B rpaaycax).

C

B

XN

Puc. 162

Orter: .
15. YKaxkuTe HoMepa BEPHbIX YTBEPXKACHHUI,
1) B n11060# TpeyroJbHUK MOXKHO BITHCATh OKPYXKHOCTb.
2) Ecin y Tpaneuuy oauH H3 yri1oB paBed 90°, TO OHa ABJISIETCS KBAAPATOM.
3) B napaJieniorpaMmMe Bce CTOPOHbI PABHBbI.

Otgert: )
16. [1ns1 Ka)Kp0# cHCTEMBI HepaBeHCTB YKa)XHT€ MHOXXECTBO peLLeHHH.

BuipaxeHue v 3HaueHHe
2z+1>1 .

A) z—3<0 1) HeT peleHHit
2z -1>1

B) 243 <2 2)0<z<3
3r+2> -1

B) 9—7<0 3)z>-1

4y ¢ > 2
OrBert:

17. Y3 gopmyabi nepuMeTpa npsimoyrosbHika P = 2a + 2b BbIpa3uTe CTOPO-
Hy a.
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3z — 2y = 6,

18. Mcnoab3ys pucyHok 163, pelunTte cucTeMy ypaBHEHHH { 2 + 3z = —6.

\\ )’* /

2y+3x=<6 X 2y - 3x =6

N /1 \ /

N
DN,
t
— Q
X
L

2y —3x =6 \
-3 2|y +3x=6
/ N
Puc. 163
1) (0;3) 2) (0;-3) 3) (2;,0) 4) (=2;0)
Yactb 2

3a}.laHH5I 3TOMH YaCTH BbINOJHANTE C 3aNHUCbIO pelueHHs

z* ~32% — 4
(z=2)(z-1)(z+2)
20. B paBHOGeipeHHYIO TPamnewLHio, y KOTOPOiH OfHO OCHOBaHHe B 4 pa3a MeHb-
L€ APYyroro, BNHCaHa OKPYXKHOCTb. JIOKaXKHTe, 4TO paauyc 3TOH OKPY>KHOCTH
paBeH MeHbLIEeMYy OCHOBAHHIO.
21. CymMa nepBbiX LIECTH YJIEHOB reOMeTPHIECKOH NPOrpeccHH paBHa 3, CyM-
Ma CJefyIOLIMX LIeCTH YjeHoB paBHa 192. Halaure nepsbiii useH 3To# npo-
rPecCHH.
22. U3BecTHo, uto rpacdhuku dyHKuuity = 3z2+pz—6 M y = 222 —x—15 ume-
I0T POBHO OJIHY OOLLYIO TOUKY, pHUéM eé abcuucca nosoxKuresnbHa. Halinure
KOODAMHATBI 3TOH TOUKH H MOCTpO#Te rpadHKH 3aJaHHbIX (DYHKLHH B OIHOH
cHCTeMe KOOP/HHAT.
23. B tpeyronbhike ABC Guccektpuca BL nepecekaer meauany AK B Tou-
KM _ 3
MA 10

19. Cokpature 1po6b

ke M, a 6uccektpuca C' N nepecekaer AK B Touke R, npH 3TOM
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% = % Haiiaure naowane tpeyronbhuka ABC, ecau ero nepumerp pa-
BeH 144,
Bapuant Ne 23
Yacts |

1. st kaxknoro BbIpa>K€HHS YKAXKHTE €ro 3HauY€HHE.

Boipaxenue 3HauenHe
A) 1,6-% 1) —0,69
.6
B) 2: 11 2)1,2
_4 11
B) 0.11 3 3) 3
3
4) 11
Otger: A b B

admmocepnoe oaerenue, mm. pm. cm.

700

500 N

300 =

100 i

1 3 5 7 9 11 13 Beicoma, xm
Puc. 164

2. Ha puc. 164 u3o6paxkeHa 3aBUCUMOCTb aTMOC(EpHOro faBjieHusi OT Bbi-

COTbl Hal ypoBHeM Mops. Ha kako# BbicOTe (B KM) HaXOAUTCS JieTaTesbHblH

annapar, eciii 6apoMeTp, yCTaHOBJIeHHbIH B HéM, OoKa3biBaeT 150 MM.pT.CcT?
Orser:
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3. [1nowank 3eMesb KpeCcTbIHCKOro X03AHCTBA, OTBEAEHHAS /151 TIOCA/IKH 3/1a-
KOB, COCTaBJIsIeT 65 ra H pacrpenesiena Mexy MILEHHLEH K POXKbIO B OTHOLIE-
HuH 1 : 4. CKOJIbKO ra OTBENEHO MO MUIEHHLY?

Orser: .
4. Ha koopauHatHoii npsamoii (puc. 165) oTMeueHbl uncaa a u b. Kakoe u3 uu-
ceJi, NPHBENEHHBIX HHXKE, HAHMeHbiliee?

o9

a0
Puc. 165 -

1)% 2) a 3) —ab 4)b-a

5. 3HaueHHe KaKOro M3 BbipaXK€HHi, NPHBEJEHHBIX HHXE, ABJAETCA PaLMO-
HaJIbHbIM YHCJIOM?
. _(v2)* —V3)3
1) vV24-v1 2)\/@‘\/1_1. 3) V8+3V3 4) (3 -+/3)
6. lanna Tenu yenoBeka (cM. puc. 166), crosiuero Ha paccTosiHHH 4 M OT bo-
HapHoro cTos6a, coctasaseT 2 M. OnpenenuTte BbicOTy cTos16a B MeTpax, eciu
pOCT yesioBeka paBeH 1 M 75 cM.

17
?
1m75cm
4
< »< —>
4m 2m
Puc. 166
Orsert: .
7. Haiizute HanMeHbLIMiA KOpeHb ypaBHeHHst 2 — 4z — 21 = 0.

Orger:

8. BokoBasi cTopoHa TpaneiHH. paBHa 4 -CM, a OfIHH H3 NpPHJIEraloIHX K Hel
yrnos paseH 30° (cM. puc. 167). Haiiaure nuolmanp TpaneuuH, eciii €€ ocHO-
BaHusi paBHbl 4 cM U 8 cM. OTBer naiite B cM2,

OrBer:
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4 cm

o

30°

( 8 cm

Puc. 167
9. ¥YnpocTuTe BbipakeHue o ;22 — (@ — b) ¥ HaiiouTe ero 3HaueHHe INpH
a=2,b=3.
Orger:

10. Ha kpyroBoii nuarpamme (cM. puc. 168) nokazaHo pacnpenesieHie CTyleH-
TOB YHUBePCHTeTA 1o aKyasreraM. [1Jisi yuacTHs B COLMOJOTHYECKOM HCCe-
JIOBaHUH cJiydyaliHbiM 00pa3oM BIGHPAIOT OAHOTO H3 CTYLEHTOB.

COLIHOJJOTHYECKHH

€CTCCTBCHHO

22%

MaTeMaTHYeCKUH

3KOHOMMYECKHI

Puc. 168

BeposiTHOCTb Kakoro 13 cjiefyiouyx coObTUit HanbosbLuas?
1) Byner BoIGpaH CTYAEHT 3KOHOMHYECKOrO (haKyJbTera.
2) Byner BriGpaH CTyeHT MaTeMaTHUeCKOro (akyJbTera.
3) Bynet Bbi6paH CTyleHT ecTeCTBEHHO-HAay4YHOro ¢aKyJibTeTa.
4) Byner BolGpaH CTy€HT COLMOJIOIHUECKOr0 PaKyJ/bTeTa.

11. AdaHnacuii B TeueHHe HelleId U3MePsJ BpeMsl (B MHHYTaX ), 3aTpauuBaeMoe
MM Ha 10pory B LiKoJy. Pe3ynbraThl cBOHX HaGJI0AEHHI OH 3amKcas B TabJIHLLY.

Henb vegenn  |[Tu{Br|{Cp|UTt|I1T|C6
Bpewms B MuHyTax| 2515|1624 |13 |12

CKoJIbKO MHHYT B cpeiHeM 3aTpaurBaj AcdaHnacuii Ha fopory?
Ortger:
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12. Ha pucynke 169 u3o6paxéH rpacduk kBagpatHuHoit pyHkuun y = f(z).
YA

i

_\__1 A

Puc. 169

Kakue u3 crenyiolmx yTBepxaeHuil 0 JaHHO#H (yHKLMH He BepHbI? 3anu-
LIHMTE HX HOMepa.
1 ) ®yukius y6biBaet Ha npomexytke (—1; 1].
2) ®yukuus yGoiBaeT Ha npoMexyTke [—1; 3).
3) HaumeHbliuee 3HaueHHe GyHKUHH —1.
4) f(-1) > f(1).
Orser:

13. [lana apudmernyeckas nporpeccus —7, —4, —1, ... . Hafinure cymmy nep-
BbiX 14 €€ ueHoB.

OTserT:

14. Touka O — ueHrp okpyxHoctH, ZACB = 25° (cMm.puc.170). Haiinure
BesiuuHy yrna AOB. Otser naiiTe B rpagycax.

C

A

B
Puc. 170

OrserT:




156 [naa I. YueOHO-TpeHHPOBOYHBIE TECTDI

15. 3anuiinTe HoMepa BePHBIX YTBEPKAEHHH.
72
7.
2) TpeyrosbHHK co cTOpoHaMH 2, 3, 4 CylLUeCTBYeT.
3) Hanmenbluee 3nauenue pyHkumn y = 2x? cocTasgsier —1.
4)| — 8| > |2|.

Orser: .
16. Hafinnre HanGosblluee 3HaueHHe z, YIOBJIETBOPSIOLLEE CHCTEMe Hepa-
BEHCTB { 5z +10<0,

z+42>0.

Oraer: X
17. V13 dhopmyabl v = vy — at Bbipasure t.
18. Mcnonb3ys pucyHok 171, pewunte cuctemy ypaBHEHH

1) I'lnowane kpyra onpenensiercs gopmynoit S =

z+ y= ""4a
4z — 5y = —16.
YA
N
. 4
N <+
& v 2 A
s / S
by / 1 J
X
»
74 I+ o 1 /‘° 4 N
X
’/ YN ////\
)
\7 1//v
o,’ﬁ*

_4 1
Puc. 171
Yactb 2

3allaHl‘lﬂ 3TOM YaCTH BbINOJIHAATE C 3aNHCbIO peleHun

at+b—c

_ 2
a+b+ec 2ac —c”.

19. Ynpocrute Bbipaxenue (a? — b% — ¢ + 2bc)
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20. B napannenorpamme ABCD Touka E — cepeauna ctopousi AB. M3-
BeCTHO, uto EC' = ED (cm. puc. 172). [lokaxkute, 4To JaHHbIH napasneno-
rpaMM — MPSIMOYrOJIbHHK.

B C

A D
Puc. 172

21. CnoptcMeH npomnibil Ha Gaiinapke NPOTHB TEYEHHs] HEKOTOPOE PAaCcCTOR -
HHe. 3aTeM JiBa Yaca OTIOXHYJ M BepHyJicst o6paTHo. Bcé myreruectBHe 3a-
HAAN0 5 yacoB. Onpenesikre, Ha CKOJILKO KUJIOMETPOB CIIOPTCMEH YIAMMJICS OT
HCXOJHOM . TOUKH, €CJIH CKOPOCTb TE€YEHHsl PEKH COCTaBJsieT 2 KM/4, a co6-
CTBEHHAs CKOPOCTb JIOAKH — 6 KM/u.

22. TMocTpoiire rpaduk GyHKUMH 22 — 3|T| —T 1 ONpeseNnTe, IPU KAKKX 3HaYe-
HUsAX nepeMeHHoll C npsMast y = C uMeer He MeHee TPEX TOUEK TepeceyeHnst
¢ rpadMKOM 3TOi (PYHKLHH.

23. Croponsl AC, AB, BC tpeyroabhnka ABC pashbl 2v/3,/7, 1 cootBeT-
ctBeHHo. Touka K pacnosioxxeHa BHe TpeyrosibHuka ABC, npuuém oTpe3ok
KC nepecekaer ctopoHy AB B Touke, oTiHuHOH oT B. Ml3BecTtHo, uTo Tpe-
YroMIbHHK C BeplinHamH B Toukax K, A u C nono6eH ncxoaHomy. Hafiaure
kocHnyc yrna AKC, ecin ZKAC > 90°.

Bapuant Ne 24

Yactb 1

1. J1a1s1 KaXK0T0 BbIPaXKEHHS YKAXKHTE €ro 3HaUeHHe.

Bripaxenue 3HayeHHe
T 7
A)16- ¢ g
. 8
B) 2: 7 2) 2
1 11
B) 15+ 3)
4) 1,4
A|bBb | B

OTBer:
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2. Ha puc. 173 u3obpaxeHa 3aBUCMMOCTb aTMOC(HEPHOro AaBJIEHHS OT Bbi-
COTbI Haj ypoBHeM Mops. Ha kako# BbicoTe (B KM) HaXOAMTCA JieTaTe/IbHbIH
annapar, ecjin 6apoMeTp, yCTaHOBJIEHHbI# B HEM, MOKa3biBaeT 350 MM.pT.CcT?

AAmmocgbepﬂoe oagnenue, MM. pm. cm.

900

700\

/V

500 <

p 4

300 NH

100

.

1 3 5 7 9 11 13 Bucoma, xm
Puc. 173

OrTaer:

3. Ilnowanp 3emesb KpeCcTbIHCKOrO XO3AHCTBA, OTBEAEHHAA AIs MOCALKH
oBoLeH, cocTaBasieT 46 ra v pacrpeaesieHa Mexay KaptodeseM U MOPKOBbLIO
B oTHoweHuH 11 : 9. CKosibKO ra OTBeIeHO NoA KapTodenb?

OrBerT:

4. Ha koopavHaTHo#! npsimoii (puc. 174) otmeuenbl ukcaa a v b. Kakoe u3 npu-
BEIEHHDbIX HIXKe YHcesl Hanboabluee?

a b 0 2
Puc. 174
b
1)5 2) a 3) ab 4)a-b
5. 3HaquMe KaKOro BbIpa)K€HHus ABJAECTCA pallHOHAJbHbIM YUCJIOM?
1)5-vi2- Vi 9) A7 3) V2 +3v3 4) Y28

vZv
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6. [1uHa Tenu yenoBeka (cm.puc. 175), crosiiero okosno ¢oHapHoro croaba
BbICOTOH 8 M, cocTasasier 3 M. OnpenennTe yaanéHHOCTb YesioBeKa OT cTos16a
B MEeTpax, €CJIH POCT uesioBeka paBed 1 M 50 cmM.

AO\\\
= N
o0 o
1. 50 cu
v )
< >4
? 3m
Puc. 175
OrBer: )
7. Haiiaure HauMeHbluuit KOpeHb ypaBHeHust 82 — 5z — 3 = 0.
Orger:

8. OcHoBaHust Tpaneuuu paBHbl 8 cM H 10 cM. BokoBasi cTopoHa TpaneuuH

paBHa 6 CM, a OMH M3 MPHJIETalOLIKX K Hell yriioB paBeH 30° (cM. puc. 176).

Haiinure niiowann Tpaneuuu. OTBeT BbipasuTe B cM2.

B 8cm C
o
A
10 cx D
Puc. 176
Ortger:
a’® —b? .
9. Ynpoctute BbipaXxkeHHe 5 (a — b) v HaiimuTe ero 3HaueHHe Mpu
a=2,b=3.
OrBer:

10. Ha kpyroBoi nuarpamme (cM. puc. 177) nokasaHo pacnpefiesieHHe CTyeH-
TOB YHHBEPCHTETa 110 dakyabTeTaM. [ yuacTus B COLHOJIOrHYECKOM HCClle-
[IOBaHHH CayyalHbiM 06pa3oM BbIOHPAIOT OLXHOFO U3 CTYAEHTOB. BeposaTHOCTDL
KaKOro M3 cJeyolLux co6biTHi HanGobLuas?

1) Dyner BbiGpaH He CTYIEHT 3KOHOMHUYECKOro daKysbTeTa.
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COIIMOJIOTHYECKHH
€CTECTBEHHO

22%

MaTeMaTHYECKHI

3KOHOMHUECKHIH

Puc. 177

2) byzer BbiGpaH He CTy€HT MaTeMaTHUECKOTO (aKyJibTeTa.
3) Byzer BbiGpaH He CTYAEHT eCTECTBEHHO-HAYYHOTO (aKy /ibTeTa.
4) byaet Bhi6paH He CTYAEHT COLMOIOTHYECKOro (akyJbTeTa.
11. Adanacuii B TeyeHHe HeJleIH U3MEPsA PACCTOSIHHSA (B METPax ), MpeoaoJie-

Baemble UM BO BpeMsl MPOryJioK. Pe3yibTaThl CBOMX HaOJIOAECHHUI OH 3anucas B
Tabauuy.

Hexb Hepenu T4 Br | Cp Yr IIr | C6
Paccrosinve B metpax | 1200 | 800 | 700 | 1250 | 640 | 360

Kakoe pacctosinve (B Metpax) npoxoausn AdaHackil B cpeaHeM 3a OHY
poryJsKy?

Orser: .
12. Ha pucytike 178 nsoGpaxeéH rpatHk KBaapaTHUHOH PyHKUMH y = f(x).
Kakue 13 caeayioumx yTBepxaeHHi 0 1aHHOH QYHKLIMH HeBe PHbI? 3anHLinTe
HX HOMepa.
1) dyukuus yobiBaet Ha mpomexxyTke [—1; 1]
2) ®yHkuns yobiBaeT Ha npomexyTke [—3; 1)
3) Haumenbuiee 3Hauenre QyHkiMH paBHo —1
4) f(--1) > f(1)

Ortger: .
13. [lana apudmerurueckas nporpeccus —3, —1, 1, ... . Halinure cymmy nepBbix
18 e€ unieHoB.

Orser: .
14. Touka O — ueHtp okpyxHoct, ZACB = 28° (cMm.puc.179). Haiaure
seanuuny yrna AQB. OtBert AaiiTe B rpaaycax.

Ortger:




Baprant Ne 24 161

Puc. 178
C

A B
Puc. 179

15. Kakue ux Tpéx AaHHbIX yTBEPKIEHHH BEPHbI? 3anHUINTe HX HOMEpA.
1) Inowans xpyra onpenensiercsi popmyioit S = 27 R.

2) TpeyrosibHHK CO CTOPOHaMH 2, 3, 5, CyLUeCTBYeT.

3) Haumenbluee 3Hauenme GyHKUMH y = 222 — 1 cocrapaser —1.

Orser:

16. Haiinure HauGosbliee 3HaueHHe x, yHOBJETBOPSIOLEE CHCTEME Hepa-
3+ 14 > 2,
z+4<2

Orser:

BEHCTB {

17. U3 dopmynbl v = —vg + at BeIpa3uTe t.
18. Ucnonb3ys pucyHok 180, pelunre cucteMy ypaBHeHHH

-y =25,
4z + 5y = —16.



162 Ihaga I. Yue6Ho-TpeHHpOBOYHbIE TECTI

N /
4
xR
//b& ‘*x
/ﬂ/ \\&'
\ + 1 \\\/
- \6\
>
4N% |0 4 x
TR
7
\lr\\o- ‘i‘/
Puc. 180
Yactb 2

3anaHusa 3TOM 4aCTH BbIMOJHSANTE € 3aMHCbIO pelueHuna

a?-1 1 _,|.a=n
n?® —an 1 1—-a?

19. YnpocTuTe Bblpaxetie

20. B napansenorpamme ABC D touka M — cepeauta cropoist CD, K —
cepennHa ctopoubt AB. M3Bectho, uto KC = M B (cM. puc. 181). lokaxu-
Te, yt0 ABC D — npsiIMOYroJibHHK.

B C
K

A D
Puc. 181

21. CnoprcMeH nmponJibli Ha 6aiilapke NPOTHB TeUeHHs] HEKOTOPOE pPacCTo-
fiHMe. 3aTeM yac OTAOXHYJ H BepHyJcsi o6paTHo. Bceé myreiwectsue 3ansino
4,5 yaca. OnpenennTe, Ha CKOIbKO KM OT HCXOAHOM TOYKH YAAJIHJCH CNOPTC-
MEH, €CJIH CKOPOCTb TeueHHsl PEKH COCTABJSET 3 KM/4, a COBCTBEHHAst CKO-
poCTb GakapkH 7 KM/4.

22. IocTporiTe rpadHK QyHKUMH y = —zx + 5|z| — 2 W onpenenuTe, npu
KakHx 3HaueHusax C npsimas y = C WMeeT He MeHee TPEX TOUEK NepeceyeHus ¢
rpadHKoM 3TOH QYHKLIHH.
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23. Cropousl AC, AB, BC tpeyronbhuka ABC pasubl 3v/2, /14, 1 cootseT-
crBeHHo. Touka K pacrosioxeHa BHe TpeyroJibHuka ABC, npuuéM oTpe3ok
KC nepecekaet ctopoiy AB B Touke, otainuHoi ot B. M3BectHo, uTo Tpe-

YTOJIbHHK ¢ BepilMHaMu B Toukax K, A u C nopoGeH ucxopHomy. Haiinure
kocunyc yraa AKC, ecin ZKAC > 90°.

BapuanT Ne 25

YacTts 1

1. Inst KaXA0r0 BbIPaXKEHHUA YKaXKUTE €ro 3Ha4YeHHe.

BbipaxeHue 3HaueHue
A) % ~ 0,4 1)1,2
6. 2
B) .14 2) 2
B) g .09 3) 0,4
4
4) 4
OrtgerT: A b B 5

2. Ha nuarpamme nokasaHa cpelHsisi Temnepatypa Bosayxa (B °C') B ropoze
N 3a kaxnbii mecsit 2011 roaa (cm. puc. 182). Onpenenure no auarpamme,
CKOJIbKO MecsiLleB CpeaHss TeMneparypa Gblia Bolie 10°C.

OrTBeT;
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3. Cyxas LleMeHTHasi CMeCb COCTOMT K3 LIeMEHTa U NeCcKa, B3ITbIX B OTHOLUEHHH
1 : 3. CKOJIbKO KHJIOTPAMMOB LieMeHTa HeQOXOAMMO B35iTh, YTOGHI MOJYYHTb 2 T
[IEMEHTHOH CMecH?

Orger: .
4. Ha koopa1HaTHO# NpsiMoii OTMeueHbl uncaa a H b (cm. puc. 183).

-
y

b 0 a
Puc. 183

Kakoe 13 cienyowmx uncen aexut mexay 0 u b?
1) -b 2)a+b 3)a-—-b 4) b—-a
5. 3HaueHHe KaKoro U3 BbIPaXKEHHH ABJISIETCS PALIHOHAJIbHBIM YHCJIOM?

1 _
1)‘/5‘\@ 2) (V5 - 1)(V5+1)
3)V5(v5 - 1) 4) (V5 - 1)?

6. Uemy paBHO paccTosiHHe (B M) MeX/y BEpPLUHHAMH TOMOJS U €JI4, eCJId Bbi-
coTa Tonoas 8 M, BbiCOTa e/l 4 M, @ pacCTosiHie MeXy JepeBbsiMd 3 M (CM.
puc. 184)?

\\ 9
N M
N
N
N
N
8 m N
2§ 4m
7 /'/'/'/777Z
3m -
Puc. 184
Ortger:
7. Haitante Han60/1bLLHi KOpeHb ypaBHeHusi 2z + 3z + 1 = 0.
Orser:

8. Cpenuss nuHHSA npﬂmoyronbnou Tpaneuxy pasxa 6. OaHo H3 e€ ocHOBa-
HHUH Goablie apyroro B 2 pasza. OCTpbiil yros npH OCHOBaHUM paBeH 45° (cM.
puc. 185). Haiiaure niowanp Tpaneuuq.

Orser:
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Puc. 185

9. Ynpoctute Bbipaxenue (x — 2)(3z +4) — 3(z + 1)? u HailnuTe ero 3HaueHne

npuz = _% B oTBer 3anuuinTe NMONy4EHHOE YHCJIO.

OTBeT: . :
10. B kopo6ke C np13aMu st MIPbl B AaPTC JIeXKaT MSITKHE UIPYLUKH: 3aHuM-
KM, MeZIBeXKaTa U MblllaTa. 3aflYuKKH COCTaBJSAIOT g a MefiBexkaTa — % 4acTb

OT O6LLEero uKuc/1a npru3oB. BeposiTHOCTb KAKOro H3 CJIEAYIOIKX COObITHIH HaH~
6onbluas?

1) Hayran BoiGpaHHbIi Npu3 éyneT 3al4yuK.

2) Hayrag BeiGpaHHbI# NpH3 OyaeT MEABEXKOHOK.

3) Hayran Bui6panHblii mpu3 6yfeT MbILLIOHOK.

4) Hayran BoiGpaHHbIii MPH3 He GyAeT 3aiH4YHKOM.
11. Kcrowa kax/blii Mecsil, H3Mepsijla CBOH POCT M BbIYUHC/IAIA, HA CKOJIBKO
CaHTHMETPOB OHa NoApoc.ia. Pe3dybTaThl BbIUMC/IEHHH 3ankcaHbl B TaGJHLIe.

Mecsau sIHBaphb | heBpaJib | MapT|anpesb|MaH | HIOHb
YBesunuenue pocta (cm)| 1.4 1 1,2 14 |1,2| 1

Ha ckoabKo CaHTHUMETPOB B Mecsill B CpefiHeM H3MeHsiics pocT Ketowu B
3TOT NEPHOA?

Orger: .
12. Ha pucyHnke 186 u306paxéH rpaduk KBaapaTHuHo# ¢yHKUMK y = f(z).
Kakue 13 caenyiowmx yreepx/aeHHit 0 1aHHOH QYHKLMH BEpHbI? 3anuLInTe HX

HOMepa.
1) £(=3) < £(3).
2) OyHKUHMA JOCTHIaeT CBOEro HaHMEHbLLEro 3HaYeHHUs! B TOUKe T = —3.
3) f(z) < Onpuz € (—2;2).
Ortgert: .

13. ana apudmernyeckas nporpeccusi —3, —1, 1, ... . Onpenenunre kosuye-

CTBO 3JIEMEHTOB 3TOH M0OCJeJ0BaTeJbHOCTH, He npeBocxoasauwux 30 U Kpar-
HbIX 3.
OTBeT:
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Vi
y=fx)

-3

Puc. 186

14. Ha oxpyxHocTH ¢ ueHTpoM B Touke O nexar Touku A, B u C,
£ZBOC = 50° (cMm. puc. 187). Haitnure ZOC A. OtBet aaiite B rpagycax.

c

507

Puc. 187

Ortser: .
15. Kakue 13 naHHbIX yTBepXKIEHHH BePHbI? 3anuLIUTe HX HOMepa.

1) CyuiecTByIOT TpeyroJibHHKH, y KOTOPbIX CyMMa [BYX YIJIOB PaBHa Tpe-
TbeMY YIJ1y.

2) CyLuecTBYIOT TPeyroJibHHKH, Y KOTOPbIX CyMMa ABYX CTOPOH paBHa Tpe-
Tbell CTOpOHE.

3) B mo6yto OKpy>KHOCTb MOXKHO BIHCATh NMPSAMOYTO/bHHK.

Orser:
16. Haiinire KoMuecTBO LEJOYHCIEHHBIX 3HAUEHHH T, y10BIETBOPSIIOILHX CH-
CTeMe HepPaBeHCTB { 12 -3z < 18,
2r — 11 < 17.
OTBerT:

17. Y13 dopmyabl a, = ay + (n — 1)d Bbipasure n.
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18. Mcnonb3ys prcyHok 188, peluute cHcTeMy ypaBHeHHi { gz 7_L ;l:fz::_lé’» '
N\
AN
\ \\ 2y—x=5

-
w

/]
&

N

[l

|

Y \ﬁ‘

\ N
N

-4 N
3y+4x=13
\ 1
Puc. 188
Yacrp 2

3anaHug 3TONH 4acTH BbINOJHAHTE C 3aMHChIO pelieHuna

(=32  22-4z+3
g2 -22-3 22-1
20. B npsimoyrosibHoM Tpeyrosibhike ABC /4B = 90°, M N — cpenHsis -
Husi, MN || AB. [JokaxuTe, 4TO paauycC OKPY>KHOCTH, BITMCAHHOH B TPEYToJib-
Huk ABC, B 2 pa3a 60.bLiie pagdyca OKpPYKHOCTH, BIIACAHHOH B TPEYroJIbHHK
MNC.

21. Kouuka, yBH/IeB MbILIKY, HAXOAALIYIOCS OT Heé Ha PaCcCTOSIHUHK 5 M, NOTHA-
Jlach 3a He#l CO CKOpOCTbIO 7,2 KM/u. Uepes 2 ¢ nocJie Hayasa ABHKEHHs1 KOLLKH
eé yBH/le/IH MbilliKa ¥ co6aka. Mbiilib cTana y6eratb OT KOLLKH, a cofaka, Ha-
XOAALLASICS OT KOLUKH Ha pacCTOSIHUH 8 M, TIOTHAJIach 32 Hel.

KT0 paHbliie KOro JOrOHHT ¥ Ha CKOJIbKO CE€KYH/1: KOLLIKA MbIILKY W4 co6a-
Ka KOUIKY?

HM3BecTHO, 4TO MblLIb Gexasla Co CKOPOCTbIO B 2 pa3a MeHbLLIEH CKOPOCTH
KOLIKH, @ CKOpOCTb co0aku Gblsia B 3 pa3a 60Jblile CKOPOCTH KOLLKH. Bee 1Bu-
raJiuChb 10 OfHOM MPAMO#, B OIHOM HarpasJIeHHH.

19. Ynpocrure BbhlpakeHue + 3.
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22. Haiinure Bce 3HaueHHsl apaMeTpa a, MpH KOTOPbIX rpadHK yHKLUH

y = 5|z| — 222 — a NeXUT HUXKe NPAMOI y = .

23. Ha croponax TpeyroJibHHKa BHEWIHHM 06pa3oM MOCTPOEHbI KBaAPaThl.
Haitaure nuiowanb TpeyrosbHHKa, BepLIMHAMH KOTOPOTO SABJSIOTCS LEHTPbI
9THX KBaJIpaToB, €CJIH CTOPOHBI TPEYrOJIbHHKA PaBHbl 3, 4 U 5.

BapuanTt Ne 26

Yactb 1

1. [1ns KaXXA0ro BbIpa)KeHHs YKaXKUTE €ro 3HayeHHe.

BripaxeHue 3HaueHue

A)03: 3—65 1) 1%

B) 2,2 — % 2) ;1

B) £-15 3) 0,25
4) =%

Ortsger: A b B

2. Ha nuarpamme nokasaHa cpenHsisi Temnepartypa Bo3jyxa (8 °C) B ropone
N 3a kaxabiit Mecsit 2011 ropa (cM. puc. 189). Onpenenute no aHarpamme,
CKOJIbKO MeCSILIEB CPeAHAs TemnepaTypa Oblia Huxe +5°C.
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Orger: .
3. Jl1sl IpUroToBJIeH S MOJIOYHOTO KOKTE#/Is1 HeOGXOHMO CMELLIaTh MOPOXKEH-
HO€, MOJIOKO Y CHpOT, B3siTble B OTHOLUIeHHH 10 : 9 : 1. CKOJIbKO MHJ/IIHJIHTPOB
cvpona notpebyercs Ans NpUroToByeHHs 1,5 J1 KOKTelns?

OrtBer: - .
4. Ha koopanHaTHO# NpsiMOii 0TMeueHbl uncaa a 1 b (cM. puc. 190).
L g @ +
a b 0
Puc. 190

Kakoe 13 ciieylolux yHCeN JEXUT MexXay a 4 b?
1) —a 2)a+b 3)a->b 4)b—-a
5. 3HaueHHe KaKoro U3 BblpaXKeHuii IB/ISIeTCst PALHOHANBbHBIM YHCJIOM?

1.1 1,1
3)715'(\/§+1) 4)725-71§

6. JlecTHHUHBIH MPONET MeXAYy 3TaxKaMH COCTOMT M3 20 CTyrneHek, BbICOTa
Ka)Xa0H H3 KOTOpbiX 15 cM, uimpiHa — 20 cM. Onpenenure AIHHY NOPYUHSA
AB (B M), ecaiy H3BECTHO, 4TO PaCCTOsiHHE OT OCHOBAHHS MEPBOH CTYNEHbKH
1o nopyusi AA; paBHO paccrosiHuio BB OT nocjenHeil CTyrneHbKH 10 NMo-
pyuHsi (cM. puc 191).

A
4,

20 cm

B |15

Puc. 191

Ortser:
7. Halignte HaumeHbiLHi KopeHb ypaBHenust 222 + 5z — 3 = 0.
Ortser:
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8. [Mowans npsiMoyrosbHoi Tpanewuy pasHa 30. OcTpblit yros npu ocHOBa-
HuM paBeH 45°. HanumeHbluee H3 ocHOBaHHi paBHO 2 (cM. puc. 192). Haiinute
BbICOTY TpaneuuH.

B 2 C

45° -

Puc. 192

Orser: .
9. ¥npocture Boipaxkenue (z +6)(2z — 1) — 2z(z — 3) 1 HallauTe ero 3HaueHHe

AMpHT = i B oTBeT 3anuiuuTe NOJIyueHHOE YUCO.

17

Orteer: X
10. B kop3uHe ¢ rpubamu JieXKaT JUCHYKH, ONsATa M PbXKMKH. PBDKHKH COCTaB-
asttoT 15% or obuero uucsa rpu6os, a ancuukd — 40%. BepostHoCTb Kakoro
U3 CJely oKX COOLITHIH HanGobLIas?

1) Hayran Bbi6paHHbii rpu6 6yaeT pbKHK.

2) Hayran BbiGpaHHbii rpu6 6yaeT JUCHUKA.

3) Hayran BoiGpaHHbIi rpr6 GyaeT OnéHokK.

4) Hayran Bbi6paHHbIii rpu6 He 6yaeT ONéHKOM.
11. ITawa cobupan KoJJeKLHI0 MOHeT, 3aMKcbiBasi B TabJHLE KOJHYECTBO
MPHOOGPETEHHBIX MOHET 33 MECHLL.

Mecsu SiHBapb | ¢eBpasib | MapT | anpeds | Mali | HIOHb
KosnuectBo Mowet (wt.)! 5 3 7 6 4 5

CKOJIbKO B cpeliHeM MOHeT npro6petan [1awa 3a mecsawu?

Ortser: :
12. Ha pucyuke 193 u3o6paxeén rpaduk KsaapaTHuHoi GyHKUMH y = f(z).
Kakue u3 cienylolnx yTBepKaeHH# 0 1aHHOMN (yHKLMH BepHbI? 3anHiIkTe HX
HOMepa.

1) f(z) = f(~a).

2) f(x) Bo3pacTaer npu > —2.

3) MuHHMa/IbHOE 3HaueHHe hyHKUMU f () OTpHULIATENbHO.

Ortser: .
13. Hana apudpmeTnueckas nporpeccusi —4, 0, 4, ... . Onpenenure, BO CKOJIbKO
pa3 47-i1 eé uneH 6osbliue 7-ro.

OrTser:
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Y ’
y=f)
2 0 x
-1
Puc. 193

14. Ha oxpyxnoctu ¢ uentpom B Touke O JsexaT Toukn A, B u C.
ZAOC = 40° (cMm. puc. 194). Haitaure ZABC. OTBer paiite B rpamycax.

C

407

Puc. 194

OrtserT:

15. Kakue 13 1aHHbIX yTBEPXKIAEHHUI BePHbI? 3aMUILINTe HX HOMepa.
1) Cpensss IMHHSA TpanewyH paBHa NoJycyMMe e€ OCHOBaHHH.

2) Eciin B yeTbipéxyrosibHHKe ABE€ MPOTHBOMNOJOXHbLIE CTOPOHbI Napaj-
JieJIbHbI, TO OH SIBJISIIOTCS Napajije/IorPaMMOM.

3) B mo6o#t poM6 MOXHO BIHCATbh OKPY>KHOCTD.
Ortser:

16. Haiiaure KoM4eCcTBO LeJIOUHC/IEHHBIX 3HaUeHHH T, YI0BJIETBOPSAIOLINX CH-
2z +13 > -7,

CTEME HEPABEHCTB { 5¢ — 21 < 14.

OrTser:

17. U3 popmyan S = & ; b 1, suipasure a.
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2y —x = —6,

18. Ucnonbays pucyHok 195, pelunte cucTeMy ypaBHEHHH { Y+ 5z = —14.

N

\)’A‘
\ N 2y—x=95

y+5ix=l—14\ B

EEA

(98]

pd
L
Ny

i

|

(@,

=y \

\ N
<

-4 N
- 3y +4x =13
10 1

Puc. 195

Yactb 2

3anaHua 3TOM YACTH BbIMOJHANRTE C 3aMHUChI0 PeLIeHUs

2—-4  z2—z-6
3 P +11.

z°+2x -8 z*+zx—-12
20. B npamoyronbHoM Tpeyronbinke ABC £/B = 90°, M N — cpenHsas Ju-
Hust, N € AC, M N || AB. JlokaxxuTe, YTO OTHOLLEHHE PaIMyCa OKPYKHOCTH,
OMHCAHHOM 0K0J10 TpeyrosibHHKa M NC, K paauycy OKPY»XHOCTH, OMTHCAHHOH
0KOJ10 TpeyrosibHuKa ABN, paBHo cos ZC.
21. Bunnu-Tlyx nogHsncs Ha AepeBo co CKOPOCThbio 0,9 KM/u, 3aTeM 4 MHHYTHI
el U3 y/abs MENL. IToeB ME1, OH CNYCTHJICA BHH3 HA BO3/YLUIHOM LIape ¢ NoCTO-
SIHHOW CKOpOCTbIO 1,6 KM/u.

Bcé Bpems ¢ Hauana MomeHTa noabéma Buuuu-Ilyxa noa nepesom 6Ge-
ran [1saTayok co cKOpocTbio 3,6 KM/u, fenasi yepes Kaxable HECKOJbKO MeT-
POB OCTaHOBKY Ha 5 cekyHA. B ofiieit caoxHocTH, [Tarayok octaHaBnuBascs
20 pas.

19. ¥YnpocTuTe BbipaxxeHHe




Bapuanr Ne 27 173

Onpepefinte, CKOJMbKO MeTpoB npoGexas IIATauok K MOMeHTy cnycka
Bunnu-TIlyxa Ha 3emai0, ec/ii U3BECTHO, YTO 3TO paccTosiHue B 20,25 pa3 npe-
BbILLIAET BLICOTY, Ha KOTOPYIO B36upaJsics Bunuu-ITyx.

22. HaiinuTe Bce 3HaU€HHst mapaMeTpa a, PH KOTOPbIX rpaduK GyHKLMH

y = 222 — 3|z| + a NeXHUT Bhlllle NPAMON Y = .

23. Ha Tpéx crtopoHax TpeyroJibHHKa BHEIUHMM 00pa3oM MOCTPOEHBI Tpe-
YrOJIbHUKH, paBHble 1aHHOMY. Haiiaute nJowane TpeyroibHHKa, BePIUMHAMH
KOTOPOTO SIBJISIIOTCS LEHTPbI OKPYXKHOCTeH, OMHCaHHBIX OKOJIO KaXKAOro M3
3THX TPEX TPEYTroJIbHUKOB, €CJIH CTOPOHBI HCXOLHOIO TPEYTONbHHKA PaBHbI 3, 4
HS.

Bapuant Ne 27

Yactp 1

3
1. HaiiguTe 3HaueHue BhipaXkenus 5,2 - 2 + (—l) .

13 2
OrtBeT:
A
25
o A
g 7
Y
£ »
§~ 20 ~
A
_—
- Bpemsa, u
15 - : P
2 4 6 10 12

Puc. 196
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2. Ha rpaduke n3oGpakeHa 3aBHCHMOCTb TeMIlepaTyphbl BOAbI B 03epe (B rpa-
nycax Llesnbcusi) oT BpeMeHH cyTok (B yacax)(cM. puc. 196). I1pu kakoit Tem-
neparype (B °C) Kynajacsa Muila B 3TOM 03epe, €CJIH €ro 4achl B 3TO »Ke BpeMs
nokasbiBasu 8 4 30 MUH?
Orser: )

3. B mMarasune nocyabl o cpenam Npoxoaut akuus « CKUAKH Ha BCE YaHHUKH
30%». CkoJibKO py6Jieit 3an/aThJl TIOKynare/ib 3a JBa OJHHAKOBbIX YalHHKa,
eCJIH OZIMH OH KYMWJ BO BTOPHUK Mo LieHe 120 py6.ei, a apyro# B cpely?

OTBerT: .
4. Cpenu npeacTaBJIeHHbIX YHCEJ YKAXKHTE HaHOobLilee paLHOHAJbHOE YHCJIO.
1) 2V16 2) 60 3) (V5)? 4) 786

V2

5. M3BecTHo, yt0 a > 3, b < —1. Kakue u3 cienyowux yTBep>KaeHuii 06s3a-
TEJNbHO BEPHbI?

1) ab>0 2)a+1>4 3) db< —4 4)ya+b>2

OrBer: .
6. Ha pucynke 197 uso6pakén uyesnoBek poctoM 1 M 80 CM H 1epeBO BLICOTOM
3 M 50 cM. YesioBeK BHAMT BEPXYLUKY AiepeBa B He6OJIbLIOE 3epKaJlo, Jexalllee
Ha 3emie B 90 cm oT Hero. CKOJIbKO CaHTHMETPOB OT 3epKaJia [0 MOAHOXKHSA
nepeBa?

Cad
90cm T ?

Puc. 197
Orsert: .

7. 1151 KaxK10ro ypaBHeHHs! YKaXKHTE MHOXKECTBO €r0 peLleHHH.
YpaBHenue MHoecTBO pelueHHH
A)z?2+3z=0 1) —=2; 5
B) 522 -3z -2=0 2) HeT peLueHHH
B) z2+8=0 3) =3, 0

4) -0,4; 1

OTseT: A b B
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8. Ynpocrute Bhipaxenie <

2 _ g2
ygy : 9z + 15y M HalJHTe ero 3HaueHHs MnpH

z = —0,1 1y = 0,3. B oTBeT 3anuiiIKuTe NOJy4EHHOE YHCIIO.

Orger: .
9. B paBrOGenpeHHOM TpeyroJbHuke (cM. puc. 198) oauH u3 yriios pasen 120°.
Bricora, onylueHHas W3 Tynoro yria, pasHa 8 cM. Haiinute aannHy 60koBoi

CTOPOHBI.
PARN

Puc. 198

Orser: .
10. Ha copeBHOBaHHsIX N0 PUTYPHOMY KaTaHHIO 338 NPOU3BOJIBHYIO IpOrpam-
My onpezessJioch 3 noGeauresisi, HaOpaBLIMX KOJHYECTBO OUKOB GOJIbLIE, UM
ocTaJbHble. B Tabanue AaHbl pe3ysibTaThl 5 YUaCTHHKOB, CPEAH KOTOPbIX €CThb
2 no6enurensi. Buinuiuure HoMepa CrIOPTCMEHOB, KOTOpble CTaJiH nobeaure-
JISIMH.

HoMep 1 2 3 4 5
pe3yabrtar (6aaabi) | 98 | 82 | 7,4 | 7,8 | 89

Orgert: .
11. 3anucaHbl nepBble TPH UeHa reomeTpHUYecKoi nporpeccud —8, 4, —2. Ka-
KHMe H3 CJENYIOILHX YTBEPXIEHHH O JaHHOH TMOC/eN0BaTebHOCTH SABJIAIOTCA
HeBepPHbIMK? 3anuilKTe HX HOMepa.
1) 3HameHaTe b NPOrPecCHH paBeH —2.

2) Ha 10-M mecTe B 3TO#H NPOrpeccHH CTOUT YHCNO Eli

3) Cymma naTH nepsbix YUJ€HOB 3TOM Iporpeccuy pasHa 16,5.

OtBeT: .
12. ¥ Bacu B nakere JiexaT 5 GyJiouek ¢ MakoM H 8 GyJioueK ¢ MOBHIJIOM.
Bacs nocraér u3 nakera oaHy u3 Gysiouek ciyuaiinbiM o6pasom. Kakosa Bepo-
SITHOCTb TOTO, UTO GyJIouka GyleT C MakoM?

8 5 5 1

1) 33 2) 13 33 4 3
13. Ha pucyHke 199 uzoGpaxkén rpaduk kBagpatHyHolt ¢pyHKuMH y = f(x).
Haiigure Bce uenble 3HaueHus z, npu kotopbix f(z) < 0. B otBer 3anuwumte
HX CYyMMYy.

OrtgerT:
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Puc. 199

14. Ha pucynke 200 xopaa okpyxxHocth BC' = 9 cM, AB = 3 cm. Haiiaure
AT, ecan T — TouKa KacaHus.

4 T
Puc. 200

OTBer:

15. Kakue 13 IaHHbIX YTBepXKeHHi BepHbI? 3aMuLIKTe HX HOMEpa.

1) BHeWHH# yros TpeyroJibHHKa paBeH CyMMe ByX BHYTPEHHHX YIVIOB 3TO-
I'o TPEYroJlbHHKA, He CMEXHBIX C HHM.

2) B napaJsiiesiorpaMme Bce CTOPOHbBI PaBHbI.
3) B tpeyrosbHuke qto6asi CTOPOHA MeHblle CyMMbl IBYX APYTHX CTOPOH.

4) B Tpaneunu cymma J1106bix ABYX yIJioB paBHa 180°.

OTBeT:
. 3z > —6,
16. YKa)xuTe MHOXKECTBO pelleHHi CHCTEMbl HEPABEHCTB
-2z > -8.
)z >4 2) —2<z2<4 3) —2<zx<4 )z < -2

17. 35 wapukoB BecsiT k rpamMM. CKOJIbKO 'paMM BecCsT 53 TakUX LuapHKa?
3anuimnTe COOTBETCTBYIOLLEE BbIPAXKEHHE.

18. Mcnonb3ayst pucynok 201, peluure cucTeMy ypaBHeHHH
y—z% =6z +86,
T+y=—4
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bt
I~

Txty=—4

Puc. 201

Yactb 2

3apaHus 3TOMH YaCTH BLINOJHSANTE € 3aNHUCbIO peuwieHHsA

7% +2x* — 9z - 18

(2?2 +3)(z? -2 -6)

20. I'pononmxkenus xopa BB, u CCy nepecekalorcsi B Touke A BHe OKPYXKHO-
cTd (Toukd By u C nexat Ha otpe3kax AB 1 AC cootBeTcTBeHHO). JloKaxu-
Te, yTo TpeyronbHikH AC By 1 ABC) nono6HbI.

21. B reomeTpHuecKoii porpeccHy NpoH3BeeHHe TPETbEro H MATOro ujneHoB
paBHO 2916, a cymmMa 4eTBEPTOro M NATOro YjeHoB paBHa —216. Hainure nep-
Bble 1Ba U/1€Ha 3TOH NPOrPECCHH. YKaXKHTe BCe BO3MOXKHbIE BAPHAHTHI.

22. VisBecTHo, uTo npsiMas y = 3z + a H JauHuA |y| + |z| = 4 uMeloT poBHO
oJiHy obulyto TouKy. Haiiaure Bce BO3MOXKHble 3HaUeHHs a H MOCTPOHTe Ad
HHUX rpaMKH 3THX YPaBHEHHI.

23. 1Be okpyxxHocTH ¢ ueHTpamu O, u Oy BnucaHbl B cMexHbie yriibt ACB u
ACD. I'lpamas O;0; NpoxXoauT uepe3 UX TOYKY KacaHHsi H, KoTopast JIeXHT
Ha o0Lelt CTOpOHe CMeXHbIX yrJioB. HaiinuTe paanyc MeHbLiei OKPYXHOCTH,
ecsin HC' = 4, paauyc BTOpO#i OKPY>XHOCTH paseH 6.

19. Cokpartute 1pobb

Bapuant Ne 28

Yactb |

2
1. Haitaute 3HaueHne BbIpaXkeHust 175 4,5 — (—51_)) .

OTBeT:
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2. Ha rpaduke H3o6parkeHa 3aBUCUMOCTb AaBJIEHHS BO/bl B HAacoce (B racka-
JISIX) OT MOLLHOCTH ABHraTtesist (B BatTax) (cM. puc. 202). [1pn kako# MOLIHOCTH
(8 Br) naBnenue Boanl 6yzer pasHo 160 [1a?

7 3
é 200 ] m—
N L1
N -
3 =
§ >
"

q 1

100 ' Mownocmos, Bm

2 4 6 10 VI
Puc. 202
Otsert:

3. MarasuH ¢ 7 vioHs no 13 uioHsi NpoBoaMa akuHio «Toap Heneau». B atu
IIHH LieHa Ha LaljblK 6bl1a Ha 20% meHblue, yem A0 3TOM akuMH. CKOJbKO
pybJiei 3annatuia TéTs 3MHa 3a 2 NOPLUMIO WALLIIbIKA, €CJH OJHY NOPLHIO OHa
KynHJa 5 HioHs no ueHe 180 py6uiedi, a BTOpYIO 7 HIOHS?

OTBer:

4. Cpeny npHBeEHHBIX YHCEN YKaXKHTe HaHOoJIbLIIee HPPALHOHAJILHOE YHCJIO.

1) 4v8T 2) —@ 3) 23 4) VB3

5. U3BecTHo, uto > 5, y < —8. Kakue u3 ciiefyiolnx yTBepKAeHHIT BEPHbI?
)zy<0 2)-2z>-10 3)y—-2>-10 4)3y—z<0

OTBer:

6. Ha pucynke 203 n3o6paxéH uenoBek poctoM 165 cM H doHapHbI cTON6.
YenoBek BUAMT BepXyLUKY cTos162 B HeGOJbLLIOE 3ePKaJo, Jexalllee Ha 3eMile
B 70 cM oT ero Hor. CKOJIbKO CaHTHMETPOB COCTaBJIfeT BbICOTa CTON6A, €CJH
OT 3epKaJia 1o crosi6a 140 cm?

OrBerT:
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| -
 140cm T 70em !
Puc. 203

7. JIns KaX/0ro ypaBHEHHS YKaXKUTe MHOXKECTBO €ro pelleHHi.

YpaBrenue MHO0XeCTBO peLlIeHHH
A)522+20=0 1) HeT pelleHHil
B) 22 -8z =0 2) 0; 8
B) 6x2+7zx+1=0 3) —6; 1
1

4) -1, 6

Orser: A b B
— Aa2
8. Haiigure 3HaueHue BhipakeHus 7m—$14y .z ;l npu z = —-04,

y = 1,2. B otBer 3anuiumTe nosyyeHHoe YHCJIO.
Ortser:

9. B paBHOGenpeHHOl Tpaneuud OfWH W3 YrJoB paBeH 135°, BbicoTa paBHa
3 cM, MeHbLiee ocHoBaHHe 5 cM. HafinuTe anyHy Gosibliiero OCHOBaHHS (B caH-
THMETPax).

5

2 3\

Puc. 204

OrBer:
10. Ha copeBHoBaHHsX MO HrypHOMY KaTaHHIO 3a 06s13aTe/IbHYIO NTporpaMm-
My onpejensochk 3 no6eauTesisi, HaGpaBILKX KOJHYECTBO OYKOB GOvIbLLe, YEM
ocTasbHble. B Tabanue 1aHbl pe3yabTaThl 6 yUaCTHHKOB, CpPead KOTOPbIX €CTb
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2 no6eautensi. BoinuiinTe HomMepa COPTCMEHOB, KOTOPbIe CTa/iH noGeaure-
JIIMH.

HOMep 1(2(3[4(5]6
pesyabrar (6anbl)i4,815,616,915,416,5|4,6

Orger: )
~11. 3anucanbl nepBble TPH uieHa apudMeTHyeckor nporpeccuy —8, —4, 0.
Kakue 13 cnenyiounx yTBepKaeHHH 0 JaHHOH NPOrpeccHu sIBSIOTCS HeBep-
HbIMHM? 3anuLIKHTe HX HoMepa.
1) PasHoctb nporpecchu pasHa 4.
2) Ha 21 mecre B 3TOJi MPOrpeccHu CTOUT UKHCJIO 76.
3) CyMMa fiecsiTH nepBbIX UI€HOB NporpeccHu pasHa 10.
OrserT: .
12. Ha cTosiHke cToAar 12 cBeT/bIX aBToMOOHUIel H 7 TEMHbIX. KakoBa BeposT-
HOCTb TOTO, YTO MEPBbLIMH CO CTOSIHKH BbleleT TEMHbIH aBTOMOOH/Ib ?

12 7 7 1
b 19 2) 19 3) 12 4 7
13. Ha pucynke 205 u3o6paxéH rpaduk kBaapatHuHolt pyHkuuu y = f(z).
Haiinute Bce uesibie 3Hauenus z, npu Kotopbix f(z) > 0. B otBeT 3anuiumTe

HX CyMMY.

y

Puc. 205

Orger: .
14. Ha pucynke 206 B — touka nepeceuenusi xopn AC u DE. Haiinure BE
(Bcm), ecnu BD =2 cM, AB =3 c¢cm, BC = 10 em.

Orger: .
15. Kakne U3 faHHbIX YTBEPXKAEHHH BePHbI? 3anulUHTe HX HOMepa.

1) B npsiMOyrosibHOM TpeyroJisHHKe HanpoTHB yriia 60° NexXHuT KareT, paB-
Hbli OJIOBHHE THITOTEHY3bI.

2) OKpYKHOCTb 4 NpsiMasi MOI'yT HMETb TPH OOLLIHE TOUKH.

3) MenuaHbl TpeyrosibHHKa TOUKOH NepeceyeHHs AeNATCs M0NnoJaM.
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E
Puc. 206

4) Bce paanycbl OKPYXHOCTH pPaBHBbI.

OrBer:
. =5z > 20,
16. Ykaxkute MHOXXECTBO PeLUEHHH CHCTEMbI HEPaBEHCTB 3 < 18
1) r< -4 2) -4<zx<6 3)z>6 4) HeT peLlIeHHH

17. 184 oaMHAKOBbLIX YNIAKOBOK JieKapcTB CTOAT m py6seil. CKolbKo pybiieit
cToAT 17 TaKHX XKe YNaKoBOK? 3arHLIHTe COOTBETCTBYIOLLEE BbIPaXKEHHE.

18. Hcnoab3ys  pucyHok 207, peliHTe  CHCTeMY  YypaBHEHHH
{ y+ % =6z — 2, ,

y+2=nrc.
¥ Y+ x*=6x-2
x+y=4 \
] \
i \L1
0 X
y+2=x
C \
Puc. 207
Yacrtb 2

3ajaHus 3TOH YaCTH BbINOJHSAINTE C 3aNHCHIO PellleHHS

z° — 4zt — 42+ 16
(z? - 2)(z? -5z +4)
20. I'lponosxenue xopasl DB nepecekaeT KacaTeJlbHYIO K 3TOi OKPYXXHOCTH
B Touke A, C' — Touka Kacauus. Jlokaxure, 4to TpeyrojbHikd ADC w ABC

Nnoao6HbI.

19. Cokparure apo6b
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21. B apudMmeTHUeCKO# porpecCcHH cCyMMa 8 nepBbix U/i€HOB paBHa 88, a Mpo-
M3BeJleHHe BTOPOTO H TPETHEro ujleHOB paBHO 5. HalauTe nepsbie yeThipe une-
Ha 3TOH NPOrpecCHH, eC/ii Pa3HOCTb MTPOrPECCHH — LeJI0E YHCIIO.

22. M3BecTHO, uto npsiMas y = %lz — a W quHus |y| — |z| = 3 umeloT poBHO
0Hy 061uyto Touky. HalinnTe Bce BO3MOXHbIe 3HaU€HHS @ U 151 HUX MOCTPOKTE
rpad MKy 3aJaHHbIX ypaBHEHHE B OIHON CHCTEME KOOPAHHAT.

23. Buccektpuca BHeluHero yria C BD npsimoyrosibHoro tTpeyronbiuka ABC
B Touke N repecekaer npsMylo, NPOXoAsLLyto yepe3 LeHTp O BIMHCAHHOH B
TPeYroJibHHK OKPY>KHOCTH M TOUKY KacaHHsi T 3TO OKPYKHOCTH U THITOTEHY3bl
C B. Haitnute panuyc BnHCaHHOH OKpY>XHOCTH, ecit ON = 15, a paccrosiHue
ot B 10 Touku T paBHo 6.

BapuanTt Ne 29

Yactb 1

1. I[JIH KaXX/10ro Bblpa>K€HHH YKa>KUTEe €ro 3HaY€HHE.

Boipaxkenue 3HaueHHe BblpaXKeHHs
A)§-1,4 1)—0,45
B)1: g 2)0,8
B)1,3—13 3)0,45
4)0,6
OTBerT: A b B

2. Ha rpaduxke (cMm.puc. 208) uso6pakeHbl 3aBUCHMOCTH TOJIOXKEHHS IBYX
BEJIOCHMEAHCTOB OT BPEMEHH Ha MPOTsKEHHH FOHKH. Ha CKOJbKO MHHYT 10~
GenuTesib onepeus NpHexXaBLero BTOPbIM?

OrserT: .
3. 3eMesbHblil yUacTOK MJollaabio 63 ra 3acesiH ceMeHaMH NMOACOJHEeYHHKA H
abHa. [liowaan noa 3aceB OTHOCATCS Kak 5 : 4 cOOTBETCTBEHHO. CKOJIBKO
reKTapoB 3aHUMAeT NMOACOJHEYHHK?

Orser:
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AS,
100
75 4
50 ==
25 /1 ///
. t, MUH
0 20 60 120
Puc. 208

4. Ha koopauHaTtHo# npsiMoii (cM. puc. 209) orMeueHbl YHCIa m H n.

—

m 0 n

Puc. 209

I

Kakoe u3 ciefyrolux uncest Hanboabiuee?
1)ym+n ) 2) -m 3) 0,5n 4)m-n
5. 3HaueHHEe KaKOro U3 BblpaXKeHHH ABJAETCS YHCJIOM PALMOHAJbHbLIM?
2
D ) (B-VEWE-VE 3 (VI+VIP 9 VTG

6. Ha onHoM 6epery pexu cTouT honaps BbicoTol 6 M (cM.puc.210). Ha npyrom
Gepery CTOHT yesioBeK poctoM 1,8 M. Haiiaute uHpHHY pekH (B M), ecsi A/IHHA
TEHU uesioBeKa paBHa 3,6 M.

6Mm o
N, 1m80cm
4 S
< —>»
«— > 3,6
Puc. 210

Orsert:
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7. Haiinure kopuu ypashenusi z2 + 5z — 14 = 0.
Ortser:

8. B pom6e (cm. puc. 211) cTopona paBsa 4 cM, a 0aMH U3 yrJioB\paBeH 30°.
Ha#inure niowans pomoba.

4cm C

A D
Puc. 211

OrTger:

9. Ynpocrure Boipaxenue (z + 3)2 — z(6 + ) W HailauTe ero 3HaueHKe Npu

1
T = . B oTBere 3anuuinte TOJTYY€HHOE€ YHCJ10.

12
OrBerT:

10. Ha kpyroBoii anarpamme (cM. puc. 212) nokasano pacnpezeserue (B po-
LIeHTaX ) YHaLMXCsi KJIacca Mo CMOPTHBHBIM CEeKLUsAM (KaXIblil YUEHHK KJ1acca
rnocelaeT TOJAbKO OIHY CeKiio). [l/ist yuacTHsi B COPEBHOBAHHSIX CJIyyaifHbIM
06pa3om BbIOHPAIOT OHOTO YYEHHKa.

[ - cexuus 6aamunTOHA
[TT1TT] - cexuus pyrbona
7] - cexuns BoneitGona
E—7 - cexuus nnapauus

Puc. 212

BeposaTHOCTb Kakoro 13 cienyroimx coobiTHi HaubobLLast?
1) Byner BbiGpaH yueHuK U3 cekuHH dyTooa.
2) byner BbiGpaH yueHHK H3 CeKLH BoJieiiboia.
3) byner BbibpaH yueHHK U3 ceKLIWH GaAMHHTOHA.
4) byner BbiOpaH yUeHHK H3 CEKUMH NJIaBaHHSA.
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11. AnekcaHap U3Mepsisl B TeUEHHE LIECTH AHENH HEeN TEMIIEpPaTypy BO3/yXa
B M0JI1€Hb, Pe3yJIbTaThl 3aMKChbIBaJ B TAGJIHLY.

Jletb Henenu [Ia | Br | Cp | Ur | It | C6
Temnepatypa (°C) | 27 | 25 | 23 | 25 | 28 | 22

Hariiaute cpeanioo Temnepatypy Bo3ayxa 3a 3TH AHH.

OtBer: .
12. Ha pucytke 213 H306paxén rpaduk KBaapaTHYHOH GyHKUMH y = f(Z).
A
\ y
/
\ /
\ [
>
< 0 X
/
Puc. 213

Kakue 13 ciiefyioliux yTBepXKaeHHii 0 JaHHOMN (yHKLHH HeBepPHbI? 3arnu-
LIKTE UX HOMepa.

1)f(z) <Ompuz > —2.
2) Hau6onbluee 3HaueHue pyHKUHH—4.
3)f(~6) = f(~2).
OrBer: .
13. lana apucdmernyeckas nporpeccus 2, 6, 18, ... . Hafigure cymmy nepabix
CeMH e€ UJIECHOB.
Orser: .
14. Hatigute rpaaycuyio Mmepy ymia yrma AED, ecin «AD = 80°,
~BC = 20° (cMm. puc. 214).
Orger: .
15. Kakue U3 JaHHbIX yTBEPXK/IeHHI BEPHbI? 3anullLUTe HX HOMepa.
1) JTto60it poM6 MOXKHO BNIHCATh B OKPYXKHOCTb.
2) BHeuiHu# yron TpeyrojibHiKa paBeH CyMMe YIJIOB TPEYroJibHHKa.
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Puc. 214

3) lnaroHanu npsiMoyro/ibHUKa paBHbl.
Ortser:

16. Haiinute HanMeHbllee 3HaueHHe z, YOOBJETBOpPSIOLLEEe CHCTEMe Hepa-
3z+18 > 0,
BEHCTB

r+4<1.
Orser: )
17. U3 Boipaxkenus S = 5t2 + 4 sbipasure t(t > 0).
. ] Tty=5,
18. Mcnonb3yst pucyHok 215, peLnTte cucTeMy ypaBHEHHI { 5z — 6y = 3.
YA
pd
Q 24N
4//// \\J
o),
N 7
X6 ,9’/ 5 X
/
//“’_ -+
o 2l
e '
i i N
L i | ! i

Puc. 215
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Yactb 2

3anaHus 3TOH YaCTH BbINOJHANTE C 3aNHCbIO peliCHHSA

. 49 — 902

19. Ynpocrute Bbipaxetue a + (3a2 - 7a) : 337 +4,a # i%, 1 HaiauTe

€ro 3HayeHue npu a = 1,2.

20. [Ise oKpy>XHOCTH KacaloTcst BHeIIHHM 06pa3oM B Touke A. K HHM npose-
AeHa ob111as (BHELIHSS ) KacaTe/bHas, Kacalollascst OKpy»KHocTel B Toukax C
n D. lokaxure, yto ZCAD = 90°.

21. Cmewanu 30%-biit ¥ 50%-blii pacTBOPBI KHCJIOTbI H MoNy4YHIn 45%-biit
pactBop. Haiinure otHowenne maccol 30%-oro kK Macce 50%-oro pacTsopa,
B3AThIX IEPBOHAYAJLHO.

22, Toctpoiite rpadkK QyHKUMH y = l_x—|5+_1 — 2 Y ONpefe/inuTe, NPH KaKuX
3HAUYEHHSIX @ NPsIMast y = a UMeeT ¢ rpaduKoM 3ToH (GyHKUHMH POBHO ABe 006-
LL{He TOUKH.

23. Ha 6okoBbix cToponax AB u CD tpaneunn ABCD B3atbl Toukn M u N
TaK, 4To OTpe3oK M N napaJuiesieH OCHOBaHHSIM U AEJIUT MJIOL@Ab TpaneLHH
nononam. Haiaure anuny M N, ecaiu BC = /3, AD = /5. :

Bapuant Ne 30

Yacrs |

1. HJIH KaX10ro BbIPpAXKEHHUH YKaKHTE €ro 3HaUEHHE.

Buipaxenue 3HaueHHe BblpaXKeHHUs
3 8

A)1,5 z 1) 7

7.
B)<:1 2)-0,55

8 :

_ 1 7
B)-0,8 + 1 ‘ 3)8

4)0,9

OTseT: A b B
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2. Ha rpacduke (cM.puc. 216) usobpaxeHbl 3aBUCHMOCTH OT BPEMEHH MOJIO-
XKeHHil 1ByX 06beKTOB. Ha cKOJIbKO METPOB paccTOsiHHE, NPOHAEHHOE BTOPbIM
06GbEKTOM B MEPHOA C ABAALATON MHHYTbl 10 MATHAECATOH MHMHYTbI, OoJiblie
PacCTOsIHMUS, NPOHAEHHOTO NepBbIM 06'BEKTOM 33 TO Xe BpeMs?

Smh
M I
70 A
//
4/, I
| i
! ." 3
i :
I
30 A b
//, 7
10 A ,
AT [ .
0 10 20 30 60 t mun

Puc. 216

OrTaer:

3. Insi nafikk u3ae/11i U3 XKeCTH NPHMEHSIIOT CMJIaB H3 CBHHLIA H 0J10Ba B OTHO-
weHHH 3 : 5. CKoJIbKO rpaMMOB 0J10Ba NoTpedyeTcs 415 NpUroToB/eHks 320 r
cnJjaBa?

OrTser:

4. Ha xoopauHaTHOM NpsiMo#t (CM. pHc. 217) oTMeueHbl ycaa t v p.

&

t p 0
Puc. 217

Kakoe 13 caenyolunx YHces HanMeHbliee?
Ht+p 2) 0,5p 3) -t 4) tp

5. 3HaueHHe KaKoro U3 BbIPaXKEHHUH SIBJISIETCA YHCJIOM PALHOHAJBbHbIM?

1)£\/£f_5)—2 2) (V7T-=3)3+V7) 3)V1-vV2Z  4) (V4+3)?
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6. KycT cupen, Bbicota KOTOpOro 2,4 M, pacTET Ha paCCTOSIHUH 1,5 M OT yJHU-
Horo ¢oHaps (cm.puc. 218). Ipu 3ToM An1Ha Tenu KycTta 0,5 M. Onpenenure
BBICOTY (hoHaps (B M).

OTger:

7. Haiiaute KOpHH ypaBHeHHUs £2 — 2z — 24 = 0.

OrTBerT:

8. B paBHOGenpeHHOM TpeyroJibHHKe (CM. puc. 219) ocHoBaHHKe paBHO 6, a yroJ
MpH OCHOBAHHM paBeH 45°.

45

Puc. 219

Haiimure noowanp TpeyroyibHHKa.

OTeer:

9. Ynpocrure Bbipaxenue (4 + x)? + z(8 — z) 1 HaiiauTe ero 3HayeHHe NpH

r= - . B otBeTe 3anuiuute NOJIyueHHO€ YHCJIO.
’

1
16

OrBer:

10. Ha kpyrosoit iuarpamme (cM. puc. 220) nokasaHo pacnpeseseHue (B npo-
LleHTaX ) MOJeJIeH OAEXK bl 10 LIBETOBOH raMMme.
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... - xpacusiii user

E——] - senensiii user
[TTIT] - xentbiit user
[ cnnmii user

Puc. 220

15t neMoHCTpaLUMHK Ha MoauyMe CayuyaiiHbiM 06pa3oM BbIGHPAIOT OfHY MOLEb
H3 3TOH KOJJIEKUHH. BeposiTHOCTb Kakoro U3 ciiefytolux co6bITHi HanboJb-
was?

1) Byner BoiGpaHa Moe/b KpaCHOTO LiBeTa.

2) byner BoiGpaHa Mosiesib XKETOTO LIBETA.

3) byner Bri6pana Monenb 3es1EHOTO LBETA.

4) Byzer Boi6paHa Mofie/ib CHHErO LiBETA.

11. [lau psan uucen 16, 15, 18, 12, 13, 20, 16, 14, 11. Haiiaure, Ha cKoabKO
Mojla 3TOro psiaa 60Jblie cpefHero apupmMeTHYECKOro.

OTBer:

12. Ha pucynke 221 nzo6paxcéH rpacuk kBaapatuuHoil dyHkuun y = f(z).

Kakue u3 cnenyolnx yreepx/aeHHi 0 1aHHOH hyHKUNH HeBepHbI? 3anuuinTe
MX HOMepa.

1) f(=1) = f(3).
2) £(0) = £(8).
3) £(0) > 0.

13. Ilana reomerpuueckas nporpeccus 3, 6, 12, ... . Haitaure cymmy nepsgix
JECATH €€ UJieHOB.

OrTBer:

14. Haiigute rpaaycuyio mepy yrna AED, ecau ~BC = 20°,
ZAOD = 110° (cm. puc. 222).

Orger: :
15. Kakue U3 naHHbiX yTBEepXKAeHHI BePHbI? 3anyLIKHTe HX HOMepa.

1) Ecain aBa yryaia TpeyronbHHKa paBHbl, TO TPEYTroJIbHHK paBHOOEAPEHHDbIH.
2) B n1060#i poM6 MOXKHO BIHCATb OKPY>KHOCTb.
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YA
\
\
\
X
|
| |
1 |
Puc. 221

Puc. 222

3) B ocrtpoyrosibHoM TpeyrosibHHKe KBaapaT GoJbliie CTOPOHbI paBeH
CYMMe KBaJIpaToB ABYX JAPYTHX CTOPOH.
Orger:

16. Ha#ante Haubosbliee 3HAaueHHe T, YAOBJIETBOPsIOLIee CHCTEMe Hepa-

BEHCTB 18 - 22 >0,
xc+3>T7.

OrserT: .
17. U3 Boipaxenus h = 3t2 — 8 Boipasute t(¢ > 0).
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18. HUcnonbays pucyHok 223, petunTte CUCTEMY YPaBHEHHH { i j z z 5—3,
YA
NN |
,f NG )4
- )
- x+"J, AN
! NG J)
%—,,é— _;. \\} 1/ 1 \J)\\goli
H 1 i ’x
IRERPN) 0 3
L 7 A ) \
;' /“’ /ﬂ
v A~ — +
wa —8
; i l
Puc. 223
Yactb 2

3anaHusa 3TOH YacTH BbINOJAHANTE C 3aMKChIO peliCHHUs

1 276 - 3b 3b 1 )

19. YnpocTHTe BoIparkeHHe . —
P P -1 o2+1 (9b2—6b+1 92 — 1

1
b# *5.

20. [IBe okpy»KHOCTH nepecekaloTcsi B Toukax A 1 B, M N — o6uias kaca-
TeJibHas K HUM. JJokaxkute, uto npamas AB aeauT otpe3ok M N nonoJam.
21. HMmetotcs asa cnsiaBa, B NepBOM M3 KOTOpbIX cofepxutcs 40%, a Bo
sropom 20% cepeGpa. CKOJIbKO KHJIOTPAMMOB BTOPOrO CMJiaBa HEOGXOMHMO
106aBuTb K 20 KHJOrpaMmam nepsoro CrnJjasa, YToObl MONYYHJICA CIIIaB, CO-
nepxatumnit 30% cepebpa?

22. [Tocrpoiite rpaduk HyHKUMH ¥y = ﬁi—? — 1 u onpenenute, NpH Kakux
3HaueHusx b npAmas y = b He nMeeT ¢ rpaUKoOM 3TOH YHKUHH OOLLMX TOUEK.
23. uaroxanu pasHoOeapeHHON Tpaneuuy nepreHaHkyaspHbl. Haiaure nio-
Wab TpaneurH, ecau eé cpeaHss JHHHA paBHa 7.
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Pewenue Bapuanrta Ne 3

0,7-22 _7-272
1. ,2,8L = 28’ = 0,55.

Omsem: 0,55.
2. Wicnionb3yst pUCYHOK, HaxoAuM HauGoJibliiee 3HaueHHe TeMIepaTypbl BO3-
JyXa Ha NPOTsKEHHH TPEX CYTOK, oHO paBHO 13°C, a HauMeHblllee 3HaUYeHHe
TeMMepaTypbl BO3[yXa Ha NPOTSXKEHHH TeX XKe TPEX CyToK paBHO 4°C.
13°C - 4°C =9°C.

Omeem: 9.

210 (igg 40) _ 126 (pys.).
CronumocTb 6uneToB pas rpynnbl: 210-2+ 1267 = 420+ 882 = 1302 (py6.).
Omsem: 1302.
4, 3ameTtuM, uto 6 < a < 7. Toraa
1) a — 8 > 0 — HeBepHO,
2) 7 —a > 0 — BepHo,
3) a — 5 < 0 — HeBepHO,
4) 6 — a = 0 — HeBepHo.
Omesem: 2.
5. 3anuuieM Bce YHCa B BHIE KOPHEHN H3 COOTBETCTBYIOLLHX YHCEJL.
1)7=49;
2) V39;
3) 219 = V76 ;
4) 3v/5 = /45,
HalMeHbIUHM U3 HHX SIBASIETCS YHCI0 V/39.
Omeem: 2.
6. OGosHauuM BHICOTY 3KpaHa B uepe3 x (cM. puc. 224), Toraa
U3 mnomobus TpeyrosbHikoB AOC;D; ~  AOCD caenpyer, uTO

3. CTouMocTb GHJIeTa LUKOJbHHKA

z_95 ,_1:5_
= T= 5 = 2,5(m).
Omesem: 2.,5.

7.19z + 16 = 23(x — 2) + 26,
19z + 16 = 23x — 46 + 26,
192 — 23z = —20 — 16,
—4z = —-36,
z=09.

Omesem: 9.
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Puc. 224

8. ZABC =130°, «AC = 260°, —ABC = 360° — 260° = 100°.
LAOC = «ABC = 100°.

Omsem: 100.
a, b (1,1 _a®+b+2ab ba _ (a+b)*-ab _
9'(b+a+2)'(a+b>_ ab a+b  ab-(a+b) =a+b.

Mpua=3+V7,b=9-vV7 a+b=3+V7+9-V7=12.
Omesem: 12.
10. 80 kr pa3nesnum Ha 4 YacTH, MOJYYHM, YTO Ha OHY YaCTb pUXoauTCs 20 Kr.
[To nuarpamme BHAHO, UTO CBHHLIA B CMJlaBe MeHee UeTBEPTH, NO3TOMY Macca
CBHHUA cocTaBaseT MeHee 20 Kr.
Omeem: 4.
11. Bcero nupoxkos 30, ¢ neyenbto 30 — (9 + 3) = 18 (wr). BepositHocTh
18 3
paBHa: 305" 0,6.
Omsem: 0,6.
12. Mcnonb3ysi puCYHOK, YCTAHOBHM COOTBETCTBHE YOPMY.JT H rpadHKOB.
1)y = 2% +1, rpadukoM c1yxut napabona ¢ BepuinHoil (0; 1), cuMMeTpHuHas
OTHOCHTEJIbHO OCH OpPJMHAT.
Cpenu yKa3aHHbIX rpa)HKOB TaKOro HerT.
2) y = x + 1, rpadMKoM CayXKHT KpHBasi, 06/1aCThb ONpeaeseHusi KOTOpOK
[0; +00), MHOXKECTBO 3HaueHH# [1; +00).
Atoit hopmyse cooTBeTcTBYeET rpaduk B.
3) y = (x—1)2, rpaduxom cayxut napaboana, ¢ Bepuiuno# (0; 1), cCHMMeTpHU-
Hast OTHOCHTEJIbHO NpsiMoii = 1. DTok opMyJie COOTBETCTBYeT rpacuk b.
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4) y = 2z + 1, rpadMKOM CJIyXHT MpsiMast, Npoxoasiuas yepe3 Touku (0;1) u
(—1;-1).
Sroii popmy.ie cooTBETCTBYET rpadpuk A.

Omsem: 432.

1

_bh@=1) _2:(3% 1) a5 o435 1=
§s =t =S = - 1= -1 =202

Omesem: 242.

14. AD =5+ 18 = 23. AABK — paBHoGepeHHbIH, TaK KaK
LBAK =90° - ZABK = 45°, otciona BK = KA = 5(cwm. puc. 225);

Sp=APEEC) g - B2 5_g75

B 12 C
45’
45
4 5 K 18 D
Puc. 225

Omesem: 87,5.

15. 1) quaroHanu pom6a nepecekaiotcsi noj yryiom 90° — BepHoe yTBepxae-
HHe.

2) BHCCEeKTpUCHl BHYTPEHHHX YIVIOB TPEyroJibHHKa MepeceKkaloTcsi B OJHOH
TOYKE — BEPHOE YTBEPXKEHHE.

3) Jlio6bie 1Be npsiMbie UMEIOT He MeHee OAHOM O6LUeH TOYKH — HeBepHOoe
yTBepXKeHHe (napaJiiebHble NpsiMble He HMEeIOT OOLIMX ToYeK).

4) Inowanp Tpanewyy paBHa NPOU3BEAECHHIO BLICOThI HA CYMMY OCHOBAHHH —
HEBepHOe YTBepXXAeHHe (IJI0LLAab TPaneLyH paBHa MPOH3BENEHHIO BbICOThI HA
MOJIyCyMMY OCHOBaHHH ).

5) TaHreHc OCTPOro yrjia npsiMOYroJibHOrO TPEYroJibHHKA PaBeH OTHOLLIEHHIO
MPHJIEXALIEro Katera K MPOTHBOJIEXKALLEMY — HEBEPHOE YTBepXKAeHHe (TaH-
T€HC OCTPOro yrvia NpsiMOYTOJIbHOTO TPEYrOJIbHHKA PABEH OTHOILEHHIO ITPOTH-
BOJIEXKALLIETrO KaTeTa K IPHJeXallemy).

Omsem: 12.
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16.y=2?+2r-3uy=2x+1, 22+2z-3=2z+1, 22 =4, ;=2
H Xy = —-2.
A6cumcca Toukn A oTpuuatesbHa, no3ToMy A HMeeT KOOpAMHATHL: T = —2,
y=2-(-2)+1=-3.

Omsem: (—2;-3).

1. _ 25
17.5=5 -(a+bh h= =2

28

a+b

18.722 - 343<0; 22-49<0, (z-T)(x+7) <0, -7<z <7
Omsem: [-7;7).

28271.—1 . (4 . 7)271_1 _ 4271—1 . 7277.—1
T9dn—2 72n-2 " 9dn-2 72n—2  42n-1 72n-2

Omesem:

— 72n—1—(2n—2) =17

Omeem: 7.

20. I'o teopeme [Tudaropa a1a AABD uveem AB? + AD? = BD?.

Ho A32 = SABKMy AD2 = SAEFD, Bl)2 = SBDLN- OTCIO}.Ia cje-
NyeT COOTHOLUeHHe Mexpy maowanaMu Sapxm + Saerp = SBDLN.
IlpubaBasis k oGeum uacTam paseHcTBa mJowaar BCFE, noayyaem
SaBxm + Saerp + Secre = SBpLN + SBCFE, OTKy/a

Sckmp = SepLN + SBCFE, 4TO ¥ TPe6OBaIOCh 10KA3AaTh.

21. Tocne ocraHoBKH ocTaBasoch mpoexath 110 — 50 = 60 km. Ilyctb
T KM/4u — Haua/lbHas CKOPOCTb BEJIOCHMEHMCTa, TOTAA MOCJe OCTAHOBKH
ero cKopocTh cTajia pasHa (z + 8) km/u. [To nnany 60 KM oH xoTea npo-

€XaTb 34 % 4, a Ha CaMOM JieJi€ npoexan 3a 3360 y. CocraBum YPaBHEHHE!

+8
60 _ _60_
z z+8
x? + 8z — 1920 = 0; 1 = 40, z, = ~48.
Tak Kak z — BeJIMUMHA MOJIOXKHTENbHASA, TO BTOPOH KOpEHb YpaBHEHHS
He COOTBETCTBYET YCJIOBHIO 3aiayi. TakuM 06pa3oM, CKOPOCTb BeJIOCHNeNH-
CTa nocJie OCTAHOBKH paBHa 40 4 8 = 48 (km/u).

Omesem: 48.

+ %1 Pewinm sto ypaHenue: 4-60(x +8) —4-60z —z(z+8) = 0;

22, Pa3noxum uncauTesb Apo6H Ha MHOXKHTEJIH:
2t 522 +4=(22-1)(2?-4) =(z - 1)(z+ 1)(z ~-2)(z +2).
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IMpuz # —1uz # —2 ucxonHast HyHKUMS APUHUMAET BHI

y = (z — 1)(z — 2). Ipadmuk ucxoaHoi GpyHKuun — napabosa, U3 KOTOPO#
BBIKOJIOTBI TOUKH (—1; 6) u (—2; 12) (cM. puc. 226). Bepiunna napa6osisl nmee
koopauHarhl (1,5; —0,25). '

[Tpsamas y = c umeer ¢ rpacHKOM POBHO OAHY OOLLYIO TOUKY JIMOO TOrAa, Koraa
MPOXOJHUT Yepe3 BepLUHHY napabobl, JH60 KOria nepecekaer napa6osy B AByX
TOYKaX, OfIHa H3 KOTOPBIX BBIKOJIOTA.

BZ
)\ | y=12
: y=6
B
i
L\ x
—tt
2o y=-0,25
Puc. 226

Otciopac = 12,¢ = 6 wan ¢ = —0,25.
Omeem: —0,25; 6; 12.

23. Iyctb O — TouKa nepeceuenus auaronaneit AC u BD. B npsimoyroJb-
HUKe quarosasu pasibl AC = BD = 8, BO = AO, ZAOB = 30° (cm.
puc. 227).

B C

(o)

Puc. 227
SaBcp = % . AC - BD -sin ZAOB = %-8-8'sin30° = 16.

Omsem: 16.
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Pewenne BapuanTa Ne 12

7 237 _ 7 _
1.A) 2,3- 16 = 10 46 — 20 = 0,35 — coorBeTCTBYET 3).

B) 5: L _5.36_536 = 12 — coorBetcTBYyeT 4).

36 15~ 15
B) 5,7 — % = 5,7 — 0,4 = 5,3 — cooTBeTcTBYeT 1).
A b B
Omsem: 3 1 ]

2. Ucnosab3ysa pHcyHok, HaiaéM no ocu «CyTku» (ocb abcLHMCC) 3HAYeHHe
10 yacos W 3HayeHHe 18 4acoB, HM COOTBETCTBYIOT 3HaueHHs no ocu t°C (ochb
opauHaT) 71 9. CaieoBaTesibHO, PH H3MEHEHHH BpeMeHH ¢ 10 yacoB 1o 18 ya-
COB, TeMIepaTypa Bo3fiyxa H3MeHusach ¢ 7°C no 9°C.

9°C — 7°C = 2°C. Orcioaa, TeMnepatypa Bo3ayxa B 10 yacos Huxe Temne-
paTypbl Bo3ayxa B 18 yacos Ha 2°C.

Omsem: 2.

3. Bes cmech umeet Maccy 320 r, kosiyecTBa si6J10K H aGPHKOCOB COCTABJISIIOT
5+ 3 = 8 (uacreit). Uto6bl HaliTH, CKOIbLKO rPAaMMOB COCTaBJISIIOT I0JIOKH,
Hago 320 : 8- 5 = 200(r).
Omsem: 200.
4. Ha koopauHaTHO# npsiMoit oTMeueHbl ukcaa m > 0,y < 0.
OnpenennM HaubosblLEe YHCIO CPEH NMPELNOKEHHBIX:
I)m—-y>0;
2) —m < 0;
3)my < 0;
4)y —m < 0.
Haun6oJblLUKM YHCIOM SBASETCH UHUCJI0 m — Y, CTOsILLee Hal HoMepoM 1.
Omsem: 1.

5.1) V8 -v2 = \/——4-—paun0HaJ|bH0e

2) V11: V22 = \/‘ [ —= — WppauHOHaJIbHOE;

3) V3

Vol HPPAaLHOHAJbHOE,;

4) (V7 +2)- V3 =21 +2v/3 = v/21 + /12 — nppauronanbHoe.

Omesem: 1.
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6. AA1B1C1 ~ AABC (no mym yrnaM) — no ycaoBuio ZA = LA,
£C = £Cq (cM. puc. 228).

AiB) A 36 _ 12, 4p_ 36:500 _ 4500 (cm); AB = 15(m).

AB =~ AC ' AB ~ 500’ 12
B
B,
36
A
4
12
C G
Puc. 228
Omsem: 15.
7.22 -3z —70=0,
D =9+4+280 =289 = 172, D > 0.
ZT12 = 3—:’;1—7, T = —7; 9 = 10.
Omsem: 10. )
8. Sapcp = ECL;'_A_I_) - BE (cM. puc. 229). BCEF — npsMOYroJbHHK,

BC = EF = 5. AABE : BE — Bbicota, ZBAE = Z/ABE = 45
AABE — paBHoGeapennbiii, BE = AE. AABE = ACFD, nostomy

AE = FD. AE=23—2‘*’2=9, BE =09.

SABCD=M-9=14-9=126.

2
5 al
9
il m
A—5—% 5 F g9 D
Puc. 229

Omesem: 126.



204 A Peruenne Bapnanta Ne 12

9.a(a+2)—(2—a)? = a®>+2a—(4—4a+a?) = a®+2a—4+4a—a? = 6a—4.

[lppa = —% 3HaueHHe BblpaXkeHUs paBHO 6a —4 =6 - (—%) -4 =-5.

Omesem: —5.

10. Tak Kak B COPTHBHOM Kpy»KKe 3aHuMaercsi 50% KOJIHUeCTBa BCeX yda-
LLMXCA, TO H BEPOSATHOCTb BbIGOPA OAHOTO y4alluerocsi 3 CopTHBHOTO KPYy>KKa
HauboabLas. To ectb oTBeT 1).
Omesem: 1.
11. Bpewms, 3atpaueHHoe TypucTOM, paBHO 5 + 2 + 1,5 + 1,5 = 10 (uacos),
paccTosiHie, KoTopoe Npeoaoses TypucT paBHo 12 4+ 18 + 102 4+ 8 = 140 (km).
S 140

Ilo dpopmyne v = 7 nonyaem v = o = 14 (km/u).

Omesem: 14.

12. Mcrosib3yst pUCYHOK, ONpefeNHM BEPHOCTb YTBEPXKAEHHUIA:

1) HeiicTBuTENbHO, DYHKLKMS YOBIBAET HA MPOMEXYTKE (—00; 4].

2) HeiictBurensHo, f(1) = f(7) = 0.

3) HeBepHo, Tak Kak (—9) — 3T0 HaHMeHblLLee 3HaUeHHE PYHKLIUH.

Omesem: 3.
13. S5 = ﬂl%i .8 = 4(a; + ag) = 4(2a; + 7d) =
=4(2-49+7-(-2)) =8-42 = 336.

Omsem: 336.

14. OC L CA, ZOCA = 90°, rak kak CA — KacatesnbHas. Buewinui
YroJl TpeyroJibHHKa paBeH CyMMe [BYX BHYTPEHHHX YIJIOB, HE CMEXHbBIX C HHM.
ZLCOB = ZOCA+ ZC AO = 90° + 24° = 114°.

Omesem: 114°.

15. Onpenenym BepHble yTBEPHKAEHHS H3 NPELNOKEHHBIX:
1) — BepHoe, :

2) — BepHoe,

3) — HeBepHOe, Tak Kak OTPe30K, COEAMHSIOILMH BEPLUMHY TPEyrobHHKA H
cepeAMHY NMPOTHBOIIOJIOXKHON CTOPOHBl — 3TO MeJAUaHa.

Omesem: 12.
8 —16 <0, 8z < 16, <2,
lﬁ.{x+523; {3323—5; {x>_2; -2<z<2.

Hau6osnbluee 3HaueHHe x paBHO 2.
Omsem: 2.
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17.8 = %absinC, absinC = 25, sinC = %

Omsem: 2§.‘
ab
18. [To pucyHKy HaxomuM OOLLYI0 TOUKY IBYX MPSIMBIX, COOTBETCTBYIOILHX
ypaBHeHusM 2z — 3y = —12u2z+y=-4; z=-3, y=2.
Omeem: (-3;2).

19.p_ 2 =4b _1 ¥-b-4_, b(b—4)

b+2 b-4  b+2 O (b+2)(b—-4)

_b2—b—4=b(b+2)_ b _b2—b—4=

b+2 b+2 b+ 2 b+2
_P+2b-b—(b®—b-4) b2 +2-b—b +b+4 _2b+4 _

b+2 . b+2 b+2

_20b+2) _,

b+ 2

Omeaem: 2.
20. dano:

OKpy»KHOCTb ¢ LeHTpoM B Touke O U paarycom R = OC.
AC — KacareJibHas,
AB — KacaTtesibHasl.
Jokasarb, uto AC = AB.
JHokazameavcmaso.

B

Puc. 230

OC 1 ACu OB 1 AB no TeopeMe 0 KacaTeJIbHOMH: KacaTeJ/ibHasi epreHan-
KyJIsipHa pajuycy, TPOBeAEHHOMY B TOUKY KacaHus (CM. puc. 230).

AAOC = AAOB (npsiMoyrosibHble TPEYroJbHHKH PaBHBI 110 KaTeTy H THIO-
tenyse: OC = OB kak paauycsl, OA — 06111asi THIIOTEHY3a).
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M3 paBeHcTBa TpeyrosbHukoB ciaenyert, uto AC = AB. Uto 1 Tpe6oBajoch
JI0Ka3aTb.

21. IycTh nyTeliecTBEHHUKH MPOIUILIIH N0 peKe Ha MJIO0TY paccTosiHue S KM
CO CKOPOCTbIO TeUeHHs pekH 3 KM/u, TOTIa BpeMs, 3aTpayeHHOe Ha 3TOT MyTb,

paBHO Sy Bosspaiuasicb 06paTHO, MyTelleCTBEHHHKH MPOMJBIIKH 3TOT Xe

3

nyTb S KM Ha JIoJKe CO CKOPocThbio 10 — 3 = 7 (kM/u) U 3aTpaTuJIH % y. Tak

Kak 1,5 yaca ajauJjcs npuBas, TO B MyTH NMyTelleCTBEHHUKH OblJIH
11,5 — 1,5 = 10 (u). CocTaBHM H peLIM YpaBHEHHE:

S8 _10 75,35 _10-21 j0c_10.91 §-
3+7—10, st e = a1 108§ =10-21, S =21km.
Omeem: 21.

22. 1. [Toctpoum rpadmk dyHkuun y = z2 — 7|z} +  (cMm. puc. 231).

_ [ 2*+8z, ecanz <0,
T ] 2?2 -6z, ecanz > 0.

VNI e, T
Aot =T+
Yo x
—} L —_— e [
_____ N | i

R R | A SN
T ) —
N T
R EEAVH /.
i y=-9
SRR A :
IR S -
RER gﬁf/ o
N ] :

Puc. 231

Tpadukom dyukumu y = 2 + 8 siBAsieTcs napa6osia, BETBU KOTOPOH Ha-
rnpa.JieHbl BBepx (a = 1, a > 0), BeplunHa B Touke ¢ KoopauHatamu (—4; —16),

y(~8) =0.
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Ipadukom dyHkund y = z2 — 6z saBasiercss napaGosia, BETBU KOTOPOH Ha-
npasJeHbl BBepX (a = 1, a > 0), BeplinHa B TouKe ¢ KoopauHatamu (3; —9),
y(6) =0, y(0) = 0.
2 Ipsimasi y = b uMeeT ¢ rpadrkoM GyHKUMH iy = =2 — T|z| + T POBHO TpH
o6ue ToukU pu b = 0 u b = —9 (cMm. puc. 231).
Omeem: rpacuk H306paxéH Ha pucyHke 231; b =0unn b = —9.
23. Jano: okpyxHoctb (O;, Oy A), okpyxHocTb (O2, O2B).

AB — of1uas xopaa,

AD — KacarenbHas,

BC — kacarenbHasi,

CB=5,AC =3,BD = 12.

Haiimu: cos ZABD.

Paccmotpum AABC u AABD (cm.
puc. 232). LACB = £/DAB (LACB —
yroJsi, BIHCAHHBIH B OKPYXXHOCTb C LleH-
tTpom O;, onupawowwmiica Ha nyry AB, a
£ D AB siBnsietcst yriioM Mexly KacareJib-
Hoit AD u xopno# AB). Puc. 232
£LABC = LADB (ZADB — yroa, BNu-

CaHHbII B OKPYKHOCTb C LeHTpoM O, onupaioumiics Ha ayry AB, a ZABC
SIBASIETCA YIJIOM Mexay KacarejbHoil BC u xopnoit AB). AABC ~ ABDA
(no nBym paBHbIM yriiaMm). Otcioga LZABD = ZCAB. CocTaBUM OTHOLLEHHE

JUTHH CTOPOH B MOAOGHBIX TPEYrONbHHKAX! AB _ AC. AB? = BD - AC;

BD ~ AB’
AB?=12-3=236; AB=6.
[To Teopeme kocunycoB gt AABC viMeeM
CB?=CA?+ BA?—-2-CA-BA - cos ZCAB;
CA*+BA’-CB%? _9+36-25 _20 _5
csfCAB=*"5F2 BA = 2.36 36 9

cos ZABD =

5

g

5
Omsem 9
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§ 1. DBasosbiit ypoBenb (4actb 1)

1.1. TlpoueHTsl
1. CpenHuii pocT neBoueK TOro Xe Bo3pacTa, 4to U Toma, paseH 150 cm. POCT
Tombi Ha 8% Bbiwue cpeatero. Kakoit poct y Tomb!?
2. B uBeTOYHOM Mara3HHe LieHa HeMPOAAHHOMH PO3bl KaX<blil I€Hb CHHXKaeTCsi
Ha 15%. Cxosibko GyfieT CTOMTb pO3a Ha TPEeTHit AeHb, €CJIH B NepBbiil AeHb eé
nponasad rno 80 py6aei?
3. JleTéHbIlU KEHrypy MOXeT NpBbITHYTb B BbICOTY Ha 1,44 M, 4To cocTaBjsieT
75% OT BBICOTHI NPbIXKKa ero oTua. KakoBa BbicoTa (B CAaHTHMETPAX) NpbKKa
B3pOCJIOr0 KeHIypy?
4. B 1Ba mMarasvHa 3aBe3nH OJLMHAKOBOE KOJHYECTBO MOPLHI MOPOXEHOTO.
K KoHLy pabouyero aHs B epBOM MarasuHe YHCJI0 NOPLHH MOPOXKEHOTO yMEHb-
wmaock Ha 50%, a Bo BTOpoM — B noJiTopa pasa. B kakom MarasuHe octanoch
60JblIe MOPLHH MOPOXKEHOTO?
5. B nByx 6u6siHOTEKaxX Gbl0 OMHAKOBOE YHCJO KHUT. Uepes rog B nepBoii
6UOHOTEKEe YHCJIO KHUT yBesnunaoch Ha 80%, a Bo Bropoii — B 1,7 pasa.
B kakoit 616a10oTeKe KHHUT cTaso Godiblie?
6. B 300mara3une B 1Byx akBapuyMax OblI10 OHHAKOBOE KOJMMYECTBO XOMSAY-
KoB. Uepe3 2 MecsiLa B NepBOM aKBapHyMe YHCJIO XOMSIUKOB YBEJHUMJIOCh Ha
60%, a Bo BTOpoM — B 1,6 pa3a. B kakom akBapHyMe XOMSIUKOB CTaJs10 60Jib-
we?
7. Ha nepBom cknane rotoBoi npoayKLHH 6biao B 2 pasa 60Jbliie KOMIJIEK-
TOB MebenH, ueM Ha BTopoM. Uepe3 Hesesio Ha 060KX CKJaaax crtano mebe-
A4 noposHy. Ha cKoJIbKO MPOLIEHTOB YBEJIHYMJIOCH KOJIHUECTBO MPOLYKLHH Ha
BTOPOM CKJIaJle, €CJIH Ha TEPBOM OHO OCTaNOCh 6€3 H3MEHEHHIH ?
8. B Gosbluom akBapHyMe KoJiHuecTBO pbl6 GbL1O B 1Ba pa3a 6oJibliie, 4eM B
MaJleHbKOM akBapuyme. Uepes ros B 60J1bLIOM aKBapHyMe YHCJIO Pbi6 YMeHb-
wunoch Ha 25%, a B MaJieHbKOM — yBeJIMyusI0Ch B 1,5 pa3a. B kakom akBa-
pHyMe noc.Jie 3Toro poi6 crajo 6osblie?
9. B nepBom crinueyHoM Kopobke 6b110 B 3 pa3a 60Jblile CHUeK, UeM BO BTO-
poM. Uepe3 [ieHb B NepBOM KOPOOKE UMCJIO CMIHYEK YMEHbILMJIOCH B 4 pa3a, a
B0 BTopoM — Ha 30%. B kakom KopoOKe nocJie 3Toro crinyex cTajo 6oablie?
10. Ha cknane A 6bi10 Ha 50% npoayKuuu GoJblue, ueM Ha ckaage B. Ue-
pe3 MecsiL KOJIMYeCTBO NMPOAYKUMH Ha CKJane A ymeHbluuaoch B 1,25 pa3a, a
Ha ckiage B — yseanumnsoch Ha 25% no cpaBHeHHI0 ¢ nepBoHauabHbM. Ha
KaKOM CKJ1ajle NPOAYKLHH CcTaso GodbLie?
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11. Cpenu yuyaimxcst 9-X K1accoB HEKOTOPO# LIKOJbI A0JIS1 OTIHYHHKOB CO-
crasnsieT 15%. [Ipu 3TOM HeycneBaioWHX M0 KaKOMy-JH6O NpeaMery — B
8 pa3 MeHblle, YeM IIKOJIbHHKOB, HMEIOLLHX MOJIOXHTEJIbHblE OTMETKH 110 BCEM
AUCLMIMHAM. Kakoe HanMeHbllee KOMMYECTBO YeJOBEK MOXET 06y4aThCcs B
LLIKOJIe, €CJIH TIPHBEEHbl TOUHbIE AaHHbIe ( HE TOJBEPraHCh OKPYIJIEHHIO)?

12, Cpenu y4yeHHKOB LIKOJIbI TOPOBHY MaJIbUHKOB U I€BOYEK, NPH 3TOM J0Js
6JIOHAMHOK CpefH JeBouek coctasaser 15%, a 6;10HAuHOB — B 6 pa3 MeHblLe,
4yeM MaJIbUHKOB C HHbIM LIBETOM BoJ1oC. Koro B 1KoJie Godblie: 6JI0HAHHOB HJIH
GJIOHAMHOK?

13. CnopTcMeH rioc/ie cepHH TPEHHPOBOK YJy4ILIH CBOH pe3yJsbrat Ha 0,25 oT
MCXOIHOro pesysbraTa. Ha CKOIbKO MPOLEHTOB CIIOPTCMEH YJIYYLLH Pe3yJib-
TaT?

14. 3a gBe HenenH oKTSAOPS CpefHss AHEBHAst TEMIepaTypa BO3[AyXa MOHU3HU-
Jach Ha 30%. Kakoi oHa ctana, ecau 6bia 20°C?

" 15. CKOJIbKO JITPOB BOJLI HYKHO B35ITh, YTO6bI H3 200T COIH IPUFOTOBUT
5%-Hbiit pactBop? (Macca | nurpa Boaw! paBHa | Kr.)

16. MoTouMKauCT npeogoJsieBaeT paccrosHue S kM 3a 10,5u. Ha ckosbko
NPOLIEHTOB CJIe/lyeT YBEJIHUHTb €r0 CKOPOCTb, YTOOBI TO XK€ PacCTOSIHHE OH
npeogoJnies 3a 8 u 24 MuH?

17. B noxope npuHsaau yuactue 20 aeBouek 4 60 MaibuukoB. CKOJMbKO MpPoO-
.UEHTOB MaJibYHKOB M0 OTHOLIEHHIO K 061UeMY KOJIHUeCTBY peOsT yuacTBOBaJo
B noxoje? '

18. B HOoBOM roay 3apmuara pabouero Gbuia yseanuesa Ha 20%. Kakosa Te-
nepb 3apnyarta pabouero, ec/u 10 yBeJHueHusl oHa cocrasisa 4000 py6aei?

19. Llena ToBapa cocrasnsier 600 py6aeit. CkobKo 6yaeT CTOUTb TOBAP, €CJAH
€ro LeHy NoaHHMYT Ha 15%?

20. ITo pacuéram oaHoit rpynnbl HGU3MKOB, Macca 6apHOHHON MaTepuH (Hel~
TPOHBI, MPOTOHbI H 3/1EKTPOHbI ) COCTaB/SAET 513 maccol BeenenHoit, a no pacué-
TaM Apyro# rpynmnbl hH3UKOB, Macca BCeX HEHTPOHOB, TPOTOHOB H 3JIEKTPOHOB
Bo BcesienHo#t cocraBaser 4,5% Bceil eé maccol. Kakasi rpynna ¢usukoB oT-
BOJMT Macce 6apHOHHON MaTepuH GOJbLUYIO 100 ?

21. [1a 6aHKOBCKHX (hHJIHAA OGCIY>KHUBAJH B MPOLLJIOM ro/ly OHHAKOBOE KO-
JIHYECTBO KJIMEHTOB. B 3TOM roay KoJsiMuecTBO KJIMEHTOB B NepBoM ¢uaHae
yBesimuuioch Ha 150%, a Bo BTopom — B 2,5 pa3a. B kakom ¢usHane crano
60J1bllle KJIHEHTOB?
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§ 2. TloBbieHHbIH ypoBeHb (YacThb 2)

2.1. Tlpeo6pa3oBaHus ajreGpanuyecK1X BblpaXKeHH#H
¥YnpocTture BbipaxkeHue (22—61):
99 2622 -9  z+4 2z

x7+x—12 5+3 3-2
2x7+15x—8 3c+7 1-2z
24. :v+3y 3 9y —my
Ty — 3zy? m2+3xy 9y + )"
95, 2x+ 2 . (6z + y)?
21’ y—xy 7+2xy 423 — Pz
a® +ab 6b2 a2+6ab+9b2 b
6a+1 6a — 1 a* — 3502 — 36
21, ( a +6a> at+2a%+1 "
z+ 7a T —Ta \ . 28a
28. (7a:1:—:1: 7aa:—+—ac )'x2—49a2'
29(x—4a 4a+x), 16a
dax — 2% " dza+z%/)  z%2 —16a°"
30. (22 =20z +40® 2 + 2z +40®)  4a® - 2?
T —2a 20+ 2rs
z+4a 3-ax 5a—-3-a® . 1
31. <x—a z+a x? —a® '5).(332—{12)'
32. a®+ab+b* a®—ab+b?
a—b' ab + b* ab — b* ’

33 a+b_a’—ab+b*\ ab®-—at
"\a-b a’+ab+b*/) b —4a*d’

20 —4b _ 3a+b 2 21a? + 6b% — 9ab
34'(b2+4ab B gap) (07— dab) + atb
a+b a-b\, K a+1
35'(a?—b a2+b)'a2—b'

36, _16 3-2  —8+2164

"a+5 T2a%+24a+8 2a*+Ta—15"

1 _az—l)_1 a’—-a-1
37'((1—1 a+1 + a?—2a
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1 \7! 2
38. <a+1+ 1) +a2+1'

aya—bvb  ay/a+bvh
39. Voo +

Vb va+vb '
3 -1
4O'a7z:bb+b7_3(clz+%_aib) :
(b—a)
41. a+1+ab)'(1 a1+£ )

(
42. (a - 2220 ) (20— 25).
(

-13 P
43. (z+1- )(a: 3 x+3).
2+14xm
z ~ —
44, 5 por +3.
-1
rz+1
18 . 12%-1
45. et o3
9 .2
3.2 1 ) b2
46'(4a—b da +b 4a—5b)'16a7—b2‘

47. (m2+;z+2_m2+51>:c+6) : (xil ~w-1k3)'

4&(\/52—1 f1+2 13) +3f

49. /5 — 26 + V5 + 21/6.

2m 4m m?-9m+14 , 10m
50'(m~7+m2—14m+49) m-—>5 tr

m 3m m?+m-—30 _ _4m
5"(m—5+2m2—11m+5) m+ 1 om—1

52.1/(2— ¥20)* + /(3 - V20)°
53. /(Y240 - 2)° + |/ (V240 - 3)°

b2 —2b4+2\"1 ). -1
54. ((—m—) 1) (b+1)L.
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55.27% - (=L + (2 +1)(a? +1) (s +1)).

56 4-36™

57 8-100™

(51—511.)2 ) (42n+1)3 - (2,5)11n
160 '

n\3n
59. 81 - %%7 . gqn®-n,

1 1 1 1
O Tt At Vo Tt s e
61./ (VIO —3)" +/ (VIO - )

Hafiaute cyMMy HppauHoHa/bHbIX yHCe (62—63):
62. V7 — 43+ V7 + 43,
63. V21 - 12v/3 + v/21 + 12V3.

64. Mequ KaKUMH COCEIHUMH HATYpaJIbHbIMH YHCJIAMH 3AKJ/TIOUEHO 3HAUECHHE

1 1 1 1
BbIpaXK€HHA + + S S —]
P Vitl B+ o+ B V25 + V23

65. Haiinute 3HaueHue BblpaXkeHusl

T 1 +oet 1 + e+
V3(V3+1)  V5(V5+V3) V15(vV15+v13)  V3(V3-1)
+ 1 4+ -+ 1 .

V55~ V3) VIS(/15 — V13)
YnpocTuTe Bbipaxenue (66—67):
Vab—a
66. ———\/__a .
a+ \/(;5
" b+ Vab
Cokparute 1pobb (68—71):
2ab—-10a+5-1b
68. 20% —Ta+ 3
6 —9n +6mn —4m
3n°+n—2

58.

67 (a<0,b<0)

69.
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9a% + 9a + 2
71, 40b—16a+b—4
* 16a®* —8a—3
¥npocture BbipaxkeHue (72—85):
79 n+1 _n—l ) 2n
"\n®+dn+4 n*-4) (n+2)%
x 1 5
73’<2—2z+1_x—1)'(z—1)2‘
a(l-a)  a® —4a+3\ ., _1\2
74. 7 e td) . @-1)2
B2 —3b+2)(b-1 2 _
75.(( ”I;)( ) _b B+3). p-1p2
76 k+2 k-8 .5
"\kKZ+3k—-4 KkK*+8k+16) (k+4)*
1 1 ) 1.
77'(t2—4—t2+t—6)'t2+5t+6'
1 1 1
B e T t-ob-a T t=ac=b
a? b2 c?
B e T -ot-a T e-ac=b
m—3 2m 1
80'(m2—4m+3—m2—1)'5m+5'
81( m+3 _ 2m + 6 )_m2—4
‘\m?+4m+4 m*+5m+6/ m+1°
89 -1 3 \. 2a°+4 1
"\z?-6z+8 z°—-16) 2*+2x-8  8-2z°

_ 2
83.($+6 x 6)':c+36 2

z°2—6z x°+6x) z°-36 <

8

=

) (&f(;bbj b a(ib) (%’})

a? —b? b \a+b
85'(a2+2ab+b2+a+b) 3

20+1 2a-—-1\ (,_1 1\ _ 4a-2
86. lokaxxuTe TOXK0eCTBO (2a—1 2a+1> (1 a+m)—§m'
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¥npocTute BbipaxeHue (87—95): _
_ 4ab \ . (_a  _ 2ab
87.((1 b+a—b)'(a+b b2—a2>'

1 27h3—3b 3b 1
88‘3b—1 9% +1 (9b2—6b+1 9b2—1)'

89 3 __8a —18a 2a 3
"2a -3 4% +9 40> - 12a+9 4a°-9)°
2 3 6-4z \. 2z-3
90’(m+1+x—4 12—3m—4)' z
2z -5 . ( 2z 2 21-3z
9. T '(x+3 T —2 ;Z+m—6)‘
1 5 2a a
92. (a+2+a —a—6+a—3) 2a+1°
2 10 3b 3b+2
9B (T atred) 3
94( m2+3m = m*-2m ) 1 )
‘\m*+3m+2 m*-2m -3/ m*-m—-6 m+1
95( m?+3m  m?—4m ) m
"\m?+3m -4 m*—4m+3/ m*+m-—12
96. Pasnoxure MHOTOUIEH mn? — n? + mn — n Ha JHHEHHbIE MHOXHTEJIH.
97. Cokpatute npobb i—% npu x # +3.
98. Pasnioxure Ha MHOXHTEMH — (a: y —2zy® — z2y?) npuzy # 0.

99. PasfoxKuTe Ha MHOMKHTEJH x—ly (z3y — 3zy® + 22%y?) npu zy # 0.

100. Hafiaure HauMeHbllee 3HaYE€HHE BbIpaXKeHHs!

(222 + 3y + z + 5)% + (y + 3 — 2x)? W 3HAYEHHUS T W Y, TIPH KOTOPBIX OHO
AOCTHraeTcsl.

101. Haiioure HauMeHbllee 3HaueHHe BbIpaKEHHUA

(Tx — 3y + 11)% + (2z + 6y — 14)%2 — 5 K 3HAUEHUA T U Y, IPU KOTOPLIX OHO
NOCTHraeTcs.

102. Haiinure HanMeHblilee 3HaYeHHe BblpaXKeHHs

(17 — 4z — 5y)* + (3= — y — 4,2)% + 3 ¥ 3HAYEHUS T H Y, IPH KOTOPBIX OHO
JOCTHraeTcs.

103. Haiinure Bce napbi uuces (zo; Yo), TPH KOTOPbIX BEPHO PABEHCTBO
V3z—-5y—-1++z+4y—-6=0.
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104. Haiinure Bce napol yucen (a; b), NpH KOTOPbIX paBHbl 3HAY€HHS BbipaXke-
Huit 2 + v2a — 3b— 11 /4 — (a — 2b)2.

2.2. YpaBHeHHS H CHCTEMbl ypPaBHEHHH

2.2.1. YpaBHeHus
Peuure ypaBHenue (105—117):

2 6 1
]05'x2—1—12+x7+4x+3_a:+3'
3 5 2
106':137-4-410——5 22 -8z +7 =zxz—-1°
"224+z-6 22°—-5zx+2 22¢°+5zx-3
z 5 _1z+10
108'2+3:1¢ 3x—2 4-—9z%"

109. 2z — 523 + 222 — 52 = 0.

110. 2% + 323 — 822 — 122 = 0.

111.10z* — 45z = 3022 — 1523,

112, (x2 +3)2 + 3 = 723 — 722 + Tz.

113.52% + 322 - 52 -3 = 0.

14,2 + 223 + 222+ 22 +1 = 0.

115.z% + 32% + 32 + 3z + 2= 0.

116. z6 — 22* + 422 -8 = 0.

117. 26 — 14z* + 5622 — 64 = 0.

118. Ilokaxute, uto ypasheuue (z2 + 8z + 17)(z® — 4z + 7)= 3 He HMeeT
KOpHeH.

119. [lokaxnute, yto ypasuenue (z2 — 6z + 10) (z? — 10z + 32)= 7 He umeeT
KOpHei.

Peluure ypaBuenue (120—121):

3 2 1
120. x2~2a:+1+1—x7 T4+ 1
121 4 6 _ 1

‘22 +6x+9 9-z2° -3
122. Haiizute KoopanHaThl TOuek nepecedyeHus napabodibl
1

y=§m2—2:c+4nnpﬂmoﬁ2m——y—5=0.
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123. Hafiaure KoOpaHHATHI TOUEK nepecedeHusi napa6oJibl

y:%ﬁ—gx—7nnpﬂmoﬁ3m+2y—1=0.

. 2
124. Haiinure Bce uenble pellieHusi ypaBHeHUs 22 + = 3.

125. Ipaduk dyHkuuH y = ax?+bz+-c co crapunm koshduumentoma = 1 —
napaboJia ¢ BepLUHHON B Touke (3; 3). HaiinuTe €€ Toukn nepecevenus ¢ nps-
MOH y = 2.

2 - 10
126. Harinnre Bce pelleHusi ypaBHEHHS Py +z2-2=1.
127. Haimme TOUKH nepecedyeHHs npamoll y — £ — 3 = 0 ¢ OKPY>KHOCTbIO
2 +y% =09
Pewute ypasuenue (128~131):
128. (22 — 6z + 9)% + 2(z — 3)?
129. (22 + 4z + 4)? + 3(z +2)?

130.(("’545)2 3)((245) 2)—6 0.
131.(@-%)(%%)—3:&

Pewinte cuctemy ypaBHeHH# ( 132— 133):
139, {$ +x—2y+2—0

[\
l |

—y? =0.
—4dx+y+8=0,
133. { 4g? — 12 = 0,
134. BoificHHTe, HMeeT J1 AelCTBUTENbHBIE KOPHH ypaBHEHHE
2 +4V2x +2 =22 — V2.
135. BhisiciuTe, HMeeT JiH ypaBHeHHe 4z+/3 — 22 = 7 + 2z NefCTBUTE/bHBIE
KOPHH. '
136. BrisicHuTe, MMeeT /K IeHCTBUTEJIbHBIE KOPHH YPaBHEHHE
z? +22v2+ 84 = —3z.
137. Onpenenute, CKOJIbKO Pa3/IMUHbIX AEACTBHTEJbHBIX KOPHEH HMeeT ypaB-
HeHue 222 = V/3(2% + z — 1).
138. Onpesennte ypaBHeHHe, HMEIOLEE HAUMEHDBLUYIO CYMMY KOPHEH:
DNz = (V2+1)z+1=0; 222 -2v22=0; 3)vV222-22-1=0.

2.2.2. Cucrembl ypaBHeHHi
Petuute cucremy ypaBuenuii (139—148):

x2_y2:_5,
]39'{ 2z 4+y=1.
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3z — Ty = —29

14 { E v =2
lzxzy=1

$2_y2=3,
Mz{xyzz
143. v

p Bl

z+3 y+4_ 25
144.{ y+2 z-1_ 2’

T-y=2

2 2

y —x =9
“5{2x—y=3

T,y _ 2
146.{ y Tz~ 12’

2 +y%2 =125

xz—y:()’
Ml{x+y_ "

2 -6z +y =2,
M&{y_ e,

149. CpenHee reoMeTpHYeCKOe IBYX YHCEJ! IPEBbILLIAET MEHbLIee H3 ITHX Y-
ces Ha 12, a cpesiHee apudMeTHUECKOE TeX Ke YHCes Ha 24 MeHblle 60JIbLIero
u3 uuces. Haiaure 311 yncaa.

Pewuute cuctemy ypaBHenui (150—158):
4

2xr — _1_2.%__}1 :3,
150. <
z—y, 1 _y

| T2 T167 3
(
zc—'g—=‘i+2ac=11,

Yy y-—z_z
5 15 5

lSI.ﬁ

\
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152. {

153. <

154.

20z -3)-4y+7) =1,

1,1 _
155.{ z T3 =9
z+10zy +y = 2.

156 \ 32— 2) +7(y~-1) =3,
157.

T _y—2x _ 52

6 3 3

%2 —y=2,
158'{ 2r+y=-2.

1569. KoopnuHaTHas nnockocTh MojBepraercs cJjenyiolieMy npeoGpa3oBa-
HHIO: TOYKAa C KOOpAHHATaMu (z,y) MEpPeXOAUT B TOUKY C KOOpAHHATA-
mu (z2,y?). HailauTe TOuKH, KOTOpbIE MPH 3TOM NPe06Pa3OBAHHH OCTAHYTCH
Ha CBOMX MPEXHHX MeCTax.

rz+y? =17,

ry? =12.

161. KoopauHaTHasi niocKocTh MOABEpraeTcst cjaefylolieMy npeoGpa3oBa-
HHIO: TOYKa C KOOpAMHaTaMH (z,y) MEPeXOaHT B TOUYKY C KOOpIAHHATa-
mu (|z|, |y|). Hailaure ToukH, KOTOpBIE IPH 3TOM NPe0GPa30BAHUM OCTAHYTCS
Ha CBOMX MIPEXKHHX MeCTax.

Peuwinte cuctemy ypaBHenuit (162—181):

160. Pewuute cucteMy ypaBHeHHi {

9 9
-2 4 =3,

162. Tty -y
18 5 _ g

r+y zT-Y
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4

6 5
— _+ 2 =7
163.{ TV =¥
3 2 _ 4
\z+y z-y )
(
3 +mf =3
164.{ *7Y y
8 _ 18 _ 4
-y z+y '
{6 _ 8 _ o
165.8 z;)y
7=y Tzry - ®

m6{(%+y)—2x+2+%

—y=T7

167. 3z —y)2=12-3z+y,
r+y=
z, -8

168. +1 x’
r+y=3
T, 34

169. y 3=
y—x =25
1 1 _ .

170.{ z 3= b
z—1llzy—y=-1
1_1_

.l z =2
r+ 102y —y =
322 + 2zy = 9,

172.{ 2z +y| =

173, {2:1:y+y =15
|z —y| =6.

6y _

el 3Tz =%

z2 + 4zy — 3y = 18.
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Q_g}lzl
175.¢ vy =z ’
z? — bry + 2y? = 32
3z —y =28,
176. { (3z + y)(9z2% — y?) = 128.
(z? — 4y?)(z — 2y) = 640,
177. { T + 2y = 10.
(z? - y*)(z — y) = 81,
”&{x+y_9
179. (y2—$2)(y—x) =175,
y——5
180. {Gy +z—-y=3.
z(x +y) = 15,
181. { y(z +y) = 10.

2.3. HepaBeHcTBa H CHCTEMbI HEPABEHCTB
Petuvre HepaBeHcTBo (182—189):

182. 7 — 2 g =6:25
z+3

183. 2 — 2 < =220,
z+1
Va2 +2-20 § Va2 +z - 20
B T 2 s
2z — 1 S 5T + 1
V-2 =05z +0,5  /—22-052+05

186. 22 + ;12 > 7.

187. 22 + fz <5.

188. 2 — 423 + 422 — 1 0.
189. 2% — 6% + 922 — 4 < 0.
Pewnre cucremy nepasetcts (190—193):

>
3/0,

+
S_

190.

8= 8
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22 -42-5<0,
191.¢ 1 _ 1

2> =,

z 7 4

2_3-{;’2z>1_a:;-6,
192. |

_z

\3 4<m.

.

1_1;x<4_5—35a:’
193. ¢ z+8 ’

T
L2 5 > 0.

Haiigute o6acth onpenesienus BoipaxeHusi (194—201):
‘94- 14:1,‘2—311,'-—5‘

z°—z
322 -20x —7 , 2z +1
195. %7+ 5z ' 3z—21
x2 —4r - 21
196. e
Vr2 -3z +2
198 V22 + 2z +1
T 14-3z
199 V4.'L'+12"“$2
.——T-_'
4—zx
200 \/:L”—f) V.’Bz 36
z? —49
901, Y2 =2~ \/7 z2
5+ z°

202. [Tpu kakux 3HAUEHUSIX MEPEMEHHON T BbipaxkeHue v2z2 + 9z — 35 He
HMeeT CMbICJia?

203. I'py Kakux 3HayeHUsIX NepeMeHHON T BblpaXkeHue /16 — 2z — 32 umeer
CMblCa?

20z — 1122 — 323,
- "

205. Haiiaure BCe s, PH KOTOPBIX BbipaX<eHHe A / -1—171(233——3—2 HMeeT CMbICI.

204. ITpu Kakux £ UMeeT CMbICJI BbIpaXKeHHe \/
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206. Hatinure MHOXKeCTBO 3HaU€HHIi z, IPH KOTOPbLIX He ONpe/esieHO Bbipaxe-
z2 -9
(z+3)v2z2 — 11z + 12
207. Hatinure MHOXKECTBO 3HAaU€HHH &, IPH KOTOPBIX HE OMpeesieHO Bbipaxe-
Vdz? — 11z -3
6 .
z+1
208. Hafinure Bce Lies1ouic/IeHHble peLleHHs (2, ) CHCTEMbl HEPABEHCTB
y<T,
y—2z >0,
z+y>5.
209. Hafinure Bce LesiouncIeHHble pellieHHs (z, y) CHCTeMbl HepaBEHCTB
y<1
T—y<5,
3z+y >3
210. Hajiaure Bce uedible yucJ1a, yIoBAETBOPSIIOLIHE CHCTEME
6=z 4 2tk

HHUE

HHe

HepaBeHCTB
b—-z =z
2 3
211. Hafinure Bce uesbie ykcaa, ya0BAETBOPSIOLLME
br+1 _ Sr—-1_10—-z
3 2 - 57

xTr —

CHUCTEME HEPABEHCTB

2z
_ == > —
3 3/}

Peiunre cucremy HepaBeHcTB (212—221):

212.{

IR

Qo
8
|
8
N
s
L
(&)
N

8
z? -4z +3)2 <0,
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2

2

2 _

2]7.{ (2x 10z +9 — po Svesrar ) <0,
2?2 -7z +10<0.

218, (22 + 5z)* — 122 — 60z + 36 < 0,
(22 - 2z — 15) < 900.

2]9{(x2+3w— ? 1022 — 30z + 75 > 0,
(z? —z—4)" < 625.

x—2)%(z% + 2z - 1)2 <0,
220'{|(m|—1)<(1. )
991 {(4w2—4w+1)($2+2$—4)2<0,

|2z + 3| < 4.

Peunte HepaBeHcTBO (222—225):
222. 2% — 423 + 422 -4 2 0.
223. z* — 1223 + 3622 — 81 > 0.
224, (22% —z)? < 1.
225. (|z + 1| — |2)? - (Jz + 1] + |2]) <
Pewure cucteMy HepaBeHCTB (226—231):
vVl +4z+3 >0,
226. 2
(z2 -5z+5)" <1
Vbr +6—12 >0,
\/(mr;2 -8z + 11)2 <4.
V—x? + 35z +4,5 >0,

V@ -Te+11)’ > 1.

2 —-45z+55 20,
21

V=
\/( +6m+6,5)

1
z+1]+z))°

5.
16
2 _ )2 <
030, &~ =3+ g <8
22 -4z -52>0.
81
2 _
931 (% =3z +5) +( 327 5) 18,
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Peuinte HepaBencTso (232—237):
232. Vz2 —4- (2% + 22 - 15) > 0.
233.vV9—x2- (22 +2-2) <0.

2

234. - < :“T%
2

235.% < 25-"’.
2

236. £ < 5“34‘3
2

237. %> “3“;214

238. Haitnure HanGoablee Lesoe 3HaueHHe &, PH KOTOPOM pa3HOCTb Apobeil

58 3 3T QI; 12 Jeorpuuarenbia.

239. Hainnre HauMeHbliIee Liesioe 3HaUeHHe T, IPH KOTOPOM pa3HOCTb Apobeii
28—-2z  3z—11
5 4
Haiinute obnacthb onpesenexus Boipaxcenus (240—242):

_Z —or2
940, V=15 -+; 13z — 222
T —4
\/ 24 — 2z — z°
241. B S T

V12 — 1 — x2

242. Ti?‘* .

HEMoOJIOXKHTEJIbHA.

2.4. TlocnenoBaTefibHOCTH U NPOTPECCHH

2.4.1. Apudmetrnueckas nporpeccus
243. Hatinure 6amKalilivil K HyJIIO MOJIOXKHTE/bHbIN UJleH apU(pMeTHYeCKOH
nporpeccuu 49,5; 47,7; . ..
244. Haiinure Hanbosee GIM3KHI K HYJII0 OTPHLATENbHBIH YJieH apH(MeTHUe-
cko¥ nporpeccun —41,4; —40,2; ...
245. Harinure Han6oJsiee 6/1M3KHI K HyJ/I0 OTpHLATe/bHbIH Y/leH apupMeTHye-
ckoit nporpeccuu 101,1; 97,2; 93,3; .
246. TypucT, nogHuMasCh B ropy, 3a nepBbm 4ac JOCTHT BbICOTHI 580 M, a 3a
KaXKIblil CJedylolMil 4yac NOLHUMAJICS Ha BbICOTY Ha 40 M MeHbILyl0, YeM B
npeablAywHi. 3a CKOJMbKO 4aCOB OH NOCTHTHeT BbicoThl 2500 M, moaHHMasich
OT NOAHOXKHS TOpPbI?



2.4. IocezoBaTeJbHOCTH H POrPeccHH 225

247. Crpenok caenan 30 BbICTPENIOB B MHLLEHb. 3a MepPBOE NONajgaHHue eMy
nauvcaugu 0,75 6aana, a 3a Kaxkaoe cjenyioiiiee nonaaaHie — Ha 0,5 6anna
6osbLe, yem 3a npeabiayuiee. CKOJbKO pa3 NPOMaXHYJICH CTPEJOK, eCJiH OH
Habpaa 99,75 6anaa?

248. Haiinure cymMmy BCeX HaTypasbHbIX UHCEJ, He MPeBOCXOAALIMX 170, Ko-
TOpble AeJATCS Ha 6.

249. Haiinure cymMy BCex HaTypasibHbIX Yuced, He npeBocxoasuumx 200, Ko-
TOpble AEJSATCH Ha 8.

250. MaumHa Bblexana M3 ropoia co ckopoctbio 40 km/u. Kaxasle 20 ce-
KYHIl OHa yBeJIMUMBaa CKOPOCTb Ha 5 kM/u. Kakylo CKOpOCTb OHa MMeia uepes
7 MMHYT rocJie Bble3/ia H3 ropoaa?

251. B nepBbiii AeHb CTPOUTEND BLIJIOXKHJ 5 PALOB Kupruued. Kaxabii cae-
JYIOLLHA JeHb OH BbIK/AAAbIBaA Ha 2 psiaa OoJblie, YeM B MpenblayLni AeHb.
CkousbKo AHel paboTas CTPOHTEIIb, €CJIH BCEro OH BblJIOXKH 140 psagos?

252. Hafigure cymMMy Bcex HaTypasbHbIX YHCEJ, KOTOpble AeJATCS Ha 7 M He
npesocxoaat 370.

253. Hatigure cyMMy Bcex HaTypasibHBIX UHCeJl, KOTOpble JeJSTCs Ha 9 U He
npesocxonar 400. '

254. Haiinute cyMMy Bcex HaTypaabHbIX YHCeJ, He MpeBocXosiuux 170, ko-
TOpble JeJISITCH U Ha 2, U Ha 3.

255. Haiinure cymmy Bcex HaTypaJibHbIX YHCeJ, He npeBocxoasiuux 160, ko-
TOpble He AeJIATCS Ha 7.

256. Yka)kute KOJIMYECTBO MOJIOKHTENbHbIX U/EHOB apuqmemqecxon npo-
rpeccun 84,1;78,3; . ..

257. Tpu NONOXKHTEJIbHBIX YHC/Ia 06pa3yloT apH(PMeTHYECKYIO NPOTrPECCHIO €
Pa3HOCTbIO d, @ KBaAPAThl ITHX YKCEJI, B3ATbIE B TOM e Nopsake, o6pasyior
reoMeTpHYECKY!IO [iporpeccuio. Haliaute Bce BO3MOXKHbIE 3HaueHHs d.

258. Tpu uxcna coctaBislOT apudmerHueckyio nporpeccuio. Haiinure st
'UMCJIA, €CJIM M3BECTHO, YTO X CyMMa paBHa 27 M NPH YMeHbLIEHHH NEpPBOro
yycsa Ha 1, BTOpOro — Ha 3 ¥ TpeTbero — Ha 2 OHH COCTABJISIIOT reoMeTpHue-
CKYI0 NPOrpeccHIo.

259. Tpu uxcna cocraBasioT apudmernyeckylo nporpeccuio. Hafiaure stu
YHCIIa, eCJIH H3BECTHO, UTO X CyMMa paBHa 12 ¥ NPH yBeJIHYEHHH T€PBOTO YHC-
Jia Ha 1, BTOPOTrO — Ha 2 ¥ TpeThero — Ha 11 OHH COCTaBJIAIOT FEOMETPHUYECKYIO
NPOrpeccHIo.

260. Cymma Tpéx uHces, 06pa3ytouinx apHhMeTHYECKYIO POrpeccHio, paB-
Ha 15. Ecau K 3TUM uKciaM npuOaBHTb COOTBETCTBEHHO 1, 1 W 4, TO OHH
06pa3yloT reoMeTpuuecKyto nporpeccuio. Haiaure atu uncaa.
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261. Cymma Tpéx uuces, 06pasyiolLMX apupMeTHUECKYy0 NPOrpeccHio, pas-
Ha 30. M3BecTHO, 4TO ecau MepBO€ YHCJIO OCTaBHTh 0€3 H3MEHEHHs, a M3
BTOPOTO W TPETLErO BbIUECTb COOTBETCTBEHHO 4 H 5, TO 00pa3yeTcs reoMer-
puueckas nporpeccusi. Haiiaure 3tu uncaa.

262. TpH M0JIOXKHTEMbHBIX UKcJ/1a 06pa3yioT BO3paCTAIOLLYI0 apHPMETHUECKYIO
nporpeccHio. Ec/in BTopoe 113 HUX YMEHbLUXTb Ha 1, a nepBoe W TpeTbe 0CTa-
BUTb 6e3 U3MEeHeHHs, TO MOJYUYHTCH TeOMeTpHyecKas Nporpeccus, NnepBbld
yJieH KOTOPO#H coBrnajaeT co 3HamMeHaTeseM. Haiiaute pa3HocTb AaHHOMH apud-
METHYECKOH NPOrpeccHH.

263. TpH NoJIOXKHTEbHBIX YHC/aa 06pa3ylOT BO3PaCTAIOLLYIO apHPMETHUECKYIO
nporpeccuio. Ec/in Bropoe M3 HHX yMeHbLIHTb Ha 1,5, a mepBoe u TpeTbe
OCTaBUTb 6€3 H3MEHEHHS, TO NOJYYHTCS FeOMETPHUECKast TPOrPeCCHs, NePBbIH
yJeH KoTopol B 1,5 pa3a Gosiblie 3HameHartess. Haliaure pasHoctb naHHOM
apH(MeTHYECKOH NPOrpecCcHH.

264. lana Bo3pacratolias apudmerHueckas nporpeccHs. Ilepsbiii, BTopo#t v
nAThii €€ uneHbl 06pasyloT reoMeTpUYecKyto nporpeccuio. Haiiaure, Bo ckosb-
KO pa3 yeTBEPThHIH uJieH JaHHOH apHMeTHYeCKOH nporpeccuu 60Jblie NepBo-
ro.

265. laHa Bo3pacTtaioulas apucdMerHueckas nporpeccus. [lepsbiii, BTopoii
U celbMOH €€ ujeHbl 06pa3yloT reoOMeTpHuecKylo rnporpeccHio. Haiiaure, Bo
CKOJIbKO Pas3 NSATHIH uileH JaHHOH apudMeTHuecKoH nporpeccuy 6odiblie nep-
BOTO.

266. CywecTByer i1 apudMeTHyecKasi NporpeccHs, B KOTopolt ag = 7,

ag =13, ag =177

267. CyulectByet Ji apudMeTHYECKAS TPOTPECCHS, B KOTOPOH aq4 = 8,

ag = ——7 ajg = —-17?

268. CyuiectByert st apucbmeTuquKaﬂ NpOrpeccHsi, B KOTOpoii ag = —5,
ag = 5,a;; = 12?

269. Tpu yncsa 06pasytoT apuMeTHUECKYIO MPOrPecCHIo, UX CyMMa paBHa 24.
Ecau nepsoe uncsio octaButh 6€3 H3MEHEHHS], H3 BTOPOTO YHCJ1a BbIYECTb 2, a
K TpeTbeMy NpUGaBUTD 4, TO MOJy4YUM reoMeTpHueCKylo nporpeccuio. Haiiaure
3TH YUCJIA, €CJH U3BECTHO, YTO NEPBOE U3 HHX OoJbLUIe TPEX.

270. Tpu uncsa 06pasytoT apH(HMETHYECKYIO NPOrPECcCHIO, HX CyMMa paBHa 18.
Ecau kK nepBomy uucay npubaButh 2, K TpeTbeMy — 1, a BTOpoe 0CTaBUTb 6e3
M3MeHEeHHs], TO MOJIYUHTCH reoMeTpHuecKasn nporpeccus. Haiaure sty uncaa,
eCJIH H3BECTHO, YTO MOCJ/elHee U3 HUX MeHblle TPEX.

271. Moryr /v yncaa V3, 2, v/8 6biTh ueHaMH (Heo6A3aTeNbHO MoCae10Ba-
TeJIbHbIMH ) apH(METHYECKOH NPOrpecCcuu?



2.4. IMocsenoBarenbHOCTH W NPOrpeccHH : 227

272. Moryr i1 uncaa \/5, 3, V/12 6biTb usieHaMu (Heo6s13aTeNIbHO NOC/IEAOBA-
TeJIbHbIMH ) aDHMETHUECKON NPOTPECCHH?

273. CocTaBasoT JiH NIePBbIit, BTOPO# H LLIECTOH U/IeHbl apHPMETHYECKOH TPO-
PPECCHH reOMETPHYECKYIO NPOrPECCHIO, eC/IH € TPETHH U/eH paBeH 7, a NAThil
paBex 13?

274. CocTaBasilOT M BTOPOH, YeTBEPTHIH H LIECTOH u/ieHbl apUpMeTHUeCKOH
NPOTPeCcCHH reOMETPHYECKYIO MPOTPECCHIO, ecliH eé TPeTHH uJjeH paBeH 8, a
BOCbMO# paBeH 33?

275. CymMma BTOpOro, 4eTBEPTOTrO H LIECTOrO Y/IEHOB apH(MeTHYECKOH NMpo-
rpeccHd paBHa 18, a ux npousBeneHue pasHo 120. Halinure nepsbiit useH
NPOrpecCHH.

276. SIBnsiercs nu yncnio 4 ueHoM apuMeTHYECKOH NPOrpeccHH, NepBbie ABa
yJieHa KOTOPOH COOTBETCTBEHHO paBHbl —8 U —57?

277. CymMa nepBbiX MSATH YJIEHOB apHdMeTHUeCKOH MporpeccHy B 3 pasa
MeHblile CYMMbI NOCJeNyIOILHX NATH €€ uneHoB. Halinute TpeTHit uneH 31oi
MPOrpeccHH, ec/i CelbMOH UJeH paBeH 26.

278. CymMMa nepBbIX YeTbIpEX UeHOB apH(MeTHYeCKOH nporpeccuu B 2 pasa
MeHblile CyMMbl MOC/EAYIOLHX TPEX e uneHoB. Haiaure BTOpOH useH 3TOM
NpOrpeccHH, ecJii BOCbMOH ujieH paBeH 38.

279. Haiinute cyMMy Bcex HaTypasbHbIx yuces ot 100 a0 150 BKIOUHTENBHO,
KOTOpble He AensTcs Ha 6.

280. Tperuit unen apudmMeTHYECKOH NporpeccH B 2 pasa GoJiblie MepBOTo.
Hafigure oTHOLIEHHE CyMMbl MEPBbIX TPEX YJIEHOB 3TOM NPOrPECCHH K e€ Tpe-
TbEMY UJIEHY.

281. BocbMmoji unen apHpMeTHYECKO! NporpeccHy B 3 pa3a GoJibllie LIeCToro.
Haiinute cyMMy rnepBbiX AEBSATH YJieHOB 3TOH MPOTPECCHH.

282. Yuenuk 9-ro knacca [lers peluns genathb no yrpam 3apsiky ¢ HauaJja Me-
csiua. Kaxkablit 1eHb OH fena Ha 2 OTXKMUMaHHs 60JibLie, YeM B NPeablayLIki.
Ckoabko oTxxumanuit caenan Ilets B nepuoa ¢ 19-ro no 31-# neHb mecsua,
€CJIH B NepBbIi IeHb OH yxKe caenan 10 0TKUMaHuii?

283. INpeanpustre noctaBuao cebe Lieib BHIMYCKAaTh KaXIbIH o Ha 15 enu-
HMLL MPOAYKUHMH GoJblie, yeM B npeabiayii. CKOJIbKO eIMHHL MPOAYKLHMH
npou3BelET NpeAnpusaTHe 3a 13 JeT, HauuHas ¢ 8-ro roja, eciiv B riepBbld TOA
6blJ10 NpoU3BeeHO 50 eAHHHL NPOAYKLHH?

284. Apudmernueckas nporpeccus 3agaHa ¢opmynoi a, = 3n + 2. HaHdee
CYMMY. 4IeHOB 3TOH NPOrPeCCHH C HEYETHbIMH HOMEPAMH, MeHbLLIWMH 50.

285. Apudmernueckas nporpeccus 3agaHa popmyao a, = 4n — 3. Haiinure
CYMMYy UYJIEHOB 3TOH MPOrpecCHH C YETHbIMH HOMEPaMH, He MPeBOCXOASLIH-
MH 50.
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286. I'ycenuua nponosdna 3a nepBylo MUHYTY 39 €M, @ 3a KaXIylo CJEAYI0-

LLLy}0 MHHYTY Ha 2 CM MeHbllle, UeM B Npeablaylilylo. Hepe3 CKOJIbKO MHHYT OHa

nponossér 4 m?

287. Crpesiok ciiesian 20 BbICTPEJIOB B MHLUEHb. 3a MepBoe MonafaHue eMy Ha-

yucangH 4 6aJua, a 3a Kaxkaoe cieayioLlee nonajgaiie — Ha 2 6aJna 6oJiblie,

yeM 3a npeasbiayluee. CKoJIbKO pa3 NPOMaxHyJicsi CTPENOK, €Cyd oH Habpas 180

6ann08?

288. CymMa nepBbix CeMHaaUATH 4/1eHOB apHhMeTHYECKOH MPOrpeccHH ¢ nep-

BbIM YJIEHOM a; U pa3HoCTbiO 3d Ha 153 6osibliie CyMMbl YJI€HOB C CE€AbMOTO 110

JBaJliaTh TPETHH NPOrpecCHH C NMepBbiM UeHOM a; ¥ pa3HocTblo d. Haliaute d.

289. Hatiaute cymmy BceXx YETHBIX HaTypaJibHbIX UMCEJ, He NMPEeBOCXOASLLMX

241, koTopble He nesATcs Ha 10.

290. Haitnure cymmy Bcex HEUETHBIX HATypaJibHbIX UHCEJ, He NPEBOCXOASLLHX

130, KoTopble He feasTcs Ha 17.

291. Apudmernueckas nporpeccus 3aaaHa GopMyJiolt n-ro ujieHa

an = E()—Tflﬁ Hafigute cymMMy nepBbix TpHALATH €€ UNeHOB C YETHBIMH HOMe-
b

pamu: as + a4 + ... + aep-

2.4.2. Tleomerpuueckas nporpeccus
292. B 6eckoHeuHo yObiBatolLiel reOMeTPHYECKO# NPOrpeccuu
b, = 16-(—0,5)" 3auepkHyJ1 Bce ujieHbl, UMeloLLKe YéTHble HoMepa. Hafinure
CYMMy OCTaBLLHXCH YJIEHOB.
293. Cymma nepBoro, TpeTbero M YeTBEPTOro YJEHOB reOMETPHUYECKOH Mpo-
TPECCHH C NOJI0XKHUTENbHBIM 3HAMEHaTe/ieM paBHa 279, a cyMMa TpeTbero, ns-
TOTO M ILIECTOrO UJeHOB 3TOH Mporpeccuy paska 31. Haiiaute BocbMoil usieH
JAHHOW MPOTPECCHH.
294. CymMa riepBbiX TpéX ujleHOB reoMeTpHYECKOH NporpeccHu paBHa 9, a
CyMMa clieflylolX Tpéx eé useHoB paBHa —72. Haiigute BocbMO# usieH 3To#
NporpeccHH. )
295. Hatiaute cymmy 10 nepBbix usieHOB Bo3pacTalolieli reoMeTpHYecKor Npo-
rPECCHH, eCJIH TPeTHH eé uneH 60Jblile BTOPOTo Ha 6, a naTbii 60Jbliie TPETbEro
Ha 36.
296. Haiinure cenbMoil usieH reOMETpPHUECKOH NPOrpecCHH, ecsi NATbli eé
uJjieH GoJibLlie TPETbEro Ha 8, a AeBATbI 60JbLLe TPEeThero Ha 728.
297. INonoxkuTenbHblE YHCAA X1, T2, £3, T4 0OPA3YIOT B YKA3aHHOM MOPSI-
Ke reomeTpHueckyio nporpecchto. [1pu 3ToM z; U T3 — KOpPHH ypaBHeHMs
z?2 — 12z + a = 0; T3 ¥ T4 — KOPHHU ypaBHenus 2 — 3z + b = 0. Haii-
anTe a v b.
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298. Tpu uncaa o6pasyiot y6biBalolLLyl0 reoMeTpHUecKyto nporpeccuio. Ecau
CpelHee U3 HHX yABOHTb, HaUMeHblllee YTPOHTb, a HanbOo IbLIee OCTAaBHTL 6e3
H3MEHEHHSs, TO TOJIyuHTCsl apudMeTHYeCKas Tporpeccus. Uemy paBeH 3Hame-
HaTeJb TAKOH reOMeTPUUECKOH MPOrpeccHu?

299. Tpu uncaa o6pasytoT yObIBaIOLLYIO FeOMETpHYECKYIO nporpeccuio. Ecau
Cpe/IHee U3 HHX YBEJIMYUTD B 5 Pa3, HaWMeHbllee YABOHTb, & HaHOOJIbLlIee 0CTa-
BHTb 6€3 H3MEHeHHs], TO NoJYYHTCs apudMeTHUecKas nporpeccust. Hemy paBeH
3HaMeHaTe b TaKOH FeOMEeTPHYECKOH NPOrpeccHu?

300. Tpu nonoKHTENbHBIX YHCAa 06GPa3yloT BO3PACTAIOLLYI0 N€OMETPHYECKYIO
nporpeccuio. Eciin Hanbosbliee H3 HUX YMEHbLINTb BTPOE, a 1Ba IPYTHX OCTa-
BUTb 6e3 U3MeHEeHHs], TO NoJayunTcs apudmeTHueckas nporpeccusi. Hanaute
3HaMeHaTeJs1b TAKOH reOMeTPHUECKON NPOTrPeCcCHH.

301. Tpu nosoxuTeNbHBIX YHCJIa 06pasyloT BO3pPacCTaloLLyl0 reoMeTpHYec-
Kyto nporpeccHio. Eciin HauMmeHbliee U3 HHX YMEHbILUHTb BTPO€, HaHbo blLee
YMEHbLIWTb BBOE, a CPefiHee OCTaBHTb 6€3 H3MEHEHHSs, TO MOJNYYHTCS apUd-
MeThyecKasl nporpeccus. Haiinure 3HameHaTes1b Takoil reoMeTpHYeCKOH po-
rpeccHu. ,
302. Tpu uncaa, cyMMa KOTOpbIX paBHa 18, 06pa3yloT BO3pacTaiollyo apud-
MeTHYecKy1o nporpecchio. Ecsu nepsoe uncsio yBesiHunTb Ha 1, BTopoe — Ha
2, a TpeTbe — Ha 7, TO NOJIYUHTCS reoMeTpHuecKast nporpeccusi. Haiaure st
yucaa.

303. Tpu uucaa, cymma KoTopbix paBHa 33, 06pa3yioT yOblBalolilylo apH(pMe-
THUecKylo nporpeccuio. Ecau nepBoe uncsio octaBuTh 63 H3MEHEHHUS, BTOpOe
YMCJIO YMEHbIUHTDb Ha 3, @ TpeThe — Ha 2, TO MOJIYUHTCS FeOMeTpHYecKas npo-
rpeccus. Hailnure 3tH umcaa.

304. Tpu nonoXxuTeNbHBIX YHCIa 06pa3yloT yObiBaIOLLYIO N€OMETPHYECKYIO
nporpeccHio. Ec/ii nepBoe W3 HUX yMeHbIUHTb B 1,5 pasa, a BTOPOe U TpeTbe
0CTaBHTb 6€3 H3MEHEHHS, TO NMOJYYHTCS apHdMeTHuecKas nporpeccus. Haii-
JuTe 3HaMeHaTe b AAHHOH reOMeTPHYECKOH NPOrpecCHH.

305. Tpy noONOXKHUTENbHBIX YHC/a 06Pa3ylOT BO3pPaCTaIOLLYI0 FeOMETPHYECKYIO
nporpeccHio. Ecaim cpeaxee U3 HUX yBeTMUHTD B 1,5 pasa, T NoJAyuHTCs apUe-
MeTHyeckasi nporpeccusi. Haiinure 3HameHaresb reoMeTpHuecKod nporpec-
CHH.

306. Ilpy kakoM LeJOM 3HAUeHHH T MOCJeN0BaTeJbHOCTb X, T + 2, 5 — 2
SIBJISIETCS1 reOMETPHYECKOH nporpeccuei?

307. I'lpu KakoM LEJIOM 3HaUeHHH X MOCJae]oBaTeNbHOCT —Z, & + 1, £ — 5
SIBJISIETCS] FeOMETPHYECKOH Nporpeccuei?

308. Tpu pasanunbIX unucaa a, b u c 06pa3yloT B yKa3aHHOM MOPS/IKE FeOMETpH-
yeckylo nporpeccHio. Uucna a+ b, b+ ¢, c+a 06pa3yioT B yka3aHHOM nopsake
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apudmerHueckyto nporpeccHio. Hailnure s3HameHaTelb reoMeTpUYECKOM Npo-
TPEeCCHH.

309. Tpu pasnuuHbiX uKcaa a, b U ¢ 06Pa3yIOT B yKa3aHHOM MOPAAKE FeOMETPH -
yeckyto nporpeccuto. Hucna c+a, a+b, b+ c 06pa3yioT B yKa3zaHHOM Nnopsike
apudmeTHueckyto nporpeccuio. Hafinure 3HameHaTe b reOMeTPHUYECKOH NPo-
TPeCCHH.

310. TpH MoN0KHTENbHBIX YUHC/IA 06Pa3yloT reOMeTPHYECKYIO NIPOrPECCHIO CO
3HaMeHaTeJ/1eM ¢, a KBapaThbl 3THX YHCEJI, B3ATbIE B TOM XKe [10psaKe, 06pasyior
apudmernueckyto nporpeccuio. Halnkre Bce BO3MOXXHbIE 3HaUeHHS q.

311. IepBblit, BTOPOi M ueTBEPTHIH uJeHbl Bo3pacTalollell apHdMeTHIeCKOH
nporpeccuu o6pasytoT reoMeTpHueckyio nporpeccHio. Ha#inure e€ 3Hamena-
Telb.

312. KBangpats! nepBoro, BTOPOro H MsTOro uieHoB BO3pacTaiolied apudme-
THYECKOH NPOrpecCHH, BCe UieHbl KOTOPOH NOMOXKHTE/bHbI, 00pa3yloT reomMeT-
puueckyto nporpeccuio. Haiiaure eé 3HameHaTednb.

313. Tpu uncna, cyMMa KOTOpPbIX paBHa 28, 06pa3yloT reOMeTPHUECKYI0 Mpo-
rpeccuio. Ecain nepBoe ync/0 yBesMuuTh Ha 1, BTOpOE YUC/I0 — Ha 2, a TpeTbe
YMEHbLLIHMTb Ha 1, TO noJlyyHTCst Bo3pacTatoLlas apudMeTHuecKas NporpeccHs.
Hatiaute 314 yncna.

314. Tpu uncsa, cyMMa KOTOpbIX paBHa 21, 06pasyioT reOMETPHUECKYIO MPo-
rpeccuto. Ecau nepBoe 1 BTOpoe uKc/ia yBeJIHUMTb Ha 1, @ TpeTbe yMeHbLUHTb
Ha 2, To noJyuutcsi yobiBatouias apudpmeTrueckas nporpeccusi. Hafnure stu
yucaa.

315. Tpy nonoxuTebHBIX UKca 06pa3yloT BO3PACTAIOLLYI0 FeOMETPHUECKYIO
nporpeccHio. Ecau noc/iefiHee 13 HUX YMEHbLUHWTD B O pas, a nepsble [Ba OCTa-
BHTb 6e3 H3MEHEeHHs, TO NOJYUHTCA apudMeTHyeckas nporpeccus. Hainure
3HaMeHaTeJ/1b reOMeTPHUYECKOH POrpecCHH.

316. Tpu nosoXKHTesbHbIX YHcsaa 06pa3yloT YObIBAIOLLYK FeOMETPHUECKYIO
nporpeccuio. Ecau ot nocsieaHero u3 Hiux octaButb 80%, a nepBble ABa uKucaa
He U3MEeHSATb, TO NOJYYUTCs aprdMeTHUecKas nporpeccus. Hainure s3HameHa-
TeJlb FeOMETPHUYECKOH MPOrpecCHH.

317. CyiecTByeT JId reoMeTpUUECKast IPOrpeccHs, B KOTOPoH bg = 4,

bs = 12, bg = 32?

318. CyluecTByeT JiH reoMeTpHyeckKas MporpeccHs, B KOTopoit by = 1 — /2,
by =4—2V2,bg =8 — 4V2?

319. CyiuecTByeT /i reOMeTpHUECKAs TPOTPECCHS, B KOTOPOH by = —7,

by = 213, bg = 63v/3?

320. Haiinute cymmy 6eckoHeuHO y6bIBaloLLEl reOMeTPHUYECKOH NMPOTPECCHH
bn,ecan by — by = 3 by — bs = 6.
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321. Haiinure cymmy GeckoHeuHo yGbiBaloLLell reOMETPHYECKOH MPOrpecCHH
20
by, ecad by + by = 3 U by + b3 = 20.

322. Haiinure cymMMy nepBbIX TPEX U/I€HOB F€OMETPHUECKOH IIPOTrPECCHH, B KO-
Topo# by = —18, bg = 486.
323. Haiinure cyMMy nepBbiX YeThIPEX UIEHOB reOMETPHUYECKOH NIPOrpeccHH, B
KOTOpO# by = —32,b9 = 1024,

1 " T
324. fIBnsiercs Jin UUCIIO g |VIEHOM reOMETPHUECKOH NPOrpeccHy 3 1;..¢
325. SIBnsiercsi 11 yncio 64 ueHOM reomerpHueckoit nporpeccuu 0,5; 1;... »-
326. Tpu noNOXKHTENbHBIX YHC/IA by, be, b3 00pa3ylOT reoMeTPHYECKYIO NPO-

rpeccuio. Mx cymma paBHa 21, a cymMa 0OpaTHbIX MM BeJIMYHH paBHa e

12°
Haiinure bs.
327. Tpu nonoxuTesibHbIX uncaa by, be, bz 06pa3yloT reomeTpHUECKyIO PO~
rpeccuio. Mix cyMMma paBHa 14, a cymMa oOpaTHBIX HM BEJIHUHH PaBHa % Haii-
jqure by - by - b3.
2.5. PyHkuum ¥ rpadpuku

2.5.1. Tpadmku dyHKumi
[TocTpoiite rpaduk ¢yskuuu (328—339):

3
328.y= &tz

3z
3
329.y =322
3 2 _ —
330,y = & +3:2tx+4éz 12
1
3Bly=( o ML
—(z—1)2+1, ecinz < 1.
_f —(z-1)?, ecuz >0,
332.y—{x2+2x_1, ecmz < 0.
[ (z-3)2-2, eciuz > 1,
333.y = { —2z%2 4+ 4, ecainz < 1.

2
334.y= L4243
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335.y = ;“f:—;lx

336.y =z + V22 — 62+ 9+ V9 — 12z + 422,
337.y = V1622 + 56z + 49 + Vz2 — 4z + 4 — 5z.
338.y = (1:2—5x+6)(x2—5x+4).

(x—-4)(2-1x)
_ (2* — 4z + 3)(z* — 6z + 8)
339.y = -~ (g_x)é_m‘” .

340. Ha pucynke 233 n3o6paxén rpaduk dyHkUMH BHIa y = |azx + b| + c.
OnpenennTe o pHCYHKY 3HaueHHs1 KOIDDHULIMEHTOB a, b, ¢, cunTtas, yto a > 0.

\ YA/

\ 1/
I

=Y

\[/10] i
T

Puc. 233

341. Ha pucynke 234 u306paxéH rpaduk dyHkumm Buta y = |az? + bz + c|.
OnpefennTe N0 PUCYHKY 3HaueHus KO3HUHEHTOB a, b, ¢, cuuTas, uto a > 0.

Vi
\ /
\ /
\‘ /
\_| N [ £

I N

ol |1 X
Puc. 234

342. H3BecTHo, uTo npsamas, nepneHaukyaspHas npamoit y = 0,125z, kaca-
eTcsi napaboJibl y = 22 — 1. BbIUMCJIMTE KOOPAHHATBI TOUKH KaCaHHUsl.

343. 3BecTHo, uTO Npsimast, nepreHauKyasipHas npsimoid y = 0,25z, kacaetcs
napa6onbl y = 4z2 + 8x + 7. BbluMc/IMTE KOOPAHHATBI TOUKH KACAHHSI.
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344. HsBectHo, uTo npsimMas, napaJjJjenbHas npsmMoil y = 3x — 2, Kacaercs
napa6osibl y = 222 — 3z + 5. BhluKc/IMTE KOOPAHHATBI TOUKH KACaHHUS.

345. M3BectHo, uTo npsiMasi, napasiesbHas npsaMmoit y = z + 3, Kacaercs
napa6osibl y = 222 — 3z + 6. BuluHC/HTE KOOPAUHATHI TOYKH KACAHUSL.

346. M3BecTHo, 4TO NpsiMas, napasiesbHas npamoil y = 6z, Kacaercs napa-
604l y = 22 + 5. BbIYMCJIMTE KOOPAHHATBI TOUKH KAaCaHHS.

347. M3secTHo, uto npsiMas, napaJJieibHas npsamoil y = 14z, kacaercs na-
pa6osibl y = x2 + 9. BhlUHC/HTE KOOPAHHATDI TOUKH KaCaHus.

348. M3BectHo, uTo npsimasi, napananesibHas npsimoit y = 4z, Kacaetcs napa-
6061 y = 22 + 3. BbluMCIMTe KOOPAHHATLI TOUKH KACAHHSI.

349. MasectHo, uto npsiMas, napaﬂ.nesleaﬂ npsaMoi y = 2z, KacaeTcs napa-
604bl y = T2 — 14. BolUHCAHTe KOOPAHHATBI TOUKH KACAHHMS.

350. MssecTtHo, uTo Mapabosa co crapluuM Ko hHLUHEHTOM, paBHbIM |, Ka-
caeTca nNpsAMbIX y = z My = 1 — z. Onpenennre ypaBHeHHe 3ToH napa6obl.

351. UsBecTHo, uTo mapaboJia co cTaplUHM KO3 (DHLUHMEHTOM, PaBHbIM —1, Ka-
caercsi npsimbix y = = + 1 vy = 5 — 3z. Onpeneanre ypaBHeHHe 3Toi
napa6oJibl.

352. Hatinute KOOpAHHATBI CEPEAHHBI OTPE3KA, KOHLIAMH KOTOPOTO SIBASIIOTCSA
TOYKH NepeceyeHus JuHuM y = 2|z| + 1 1 napaboabl y = 4x2 + 2 — 1.

353. Haiinyte KOOpAHHATDI CEpenHHbI OTPe3Ka, KOHLIAMH KOTOPOro SIBASIOTCS
TOYKH [1epeceyeHust MU y = 1 — |z| u napabonbi y = 222 + z — 1.

354. Haiinnte KoOpAMHATLI BEPIUHHBI 1apaGoJibl, €CJIM H3BECTHO, UTO TOYKH
(—1;—5), (0; —4) u (1; 1) nexat Ha 310it napaboJe.

355. Haiiaute kooparHaThl Touek nepeceyetus rpaduka GyHKUHH

y = 23 — 12 — 47 + 4 C OCAMH KOOpIHHAT.

356. Halinure koopaMHaThl TOYEK nepeceuenust rpacduka GpyHKLHMH
y = —z3 — 222 + x + 2 ¢ 0CAMM KOOPIHHAT.

357. Hafinute TOUKH, CUMMETpPHUHbIE OTHOCHTENIbHO OcH O, O/IHA U3 KOTOPBIX
JIeXUT Ha NPSAIMOK y = 2z + 5, a Apyras — Ha napa6ose y = 1622 + 12z — 2.

358. Haiiaure TOUKH, CHMMETPHUHbIE OTHOCHTEJIbHO OCH Oy, 01Ha H3 KOTOPbIX
JI©KHT Ha NPSIMOK y = 6x + 5, a apyrasi — Ha napa6ose y = 18z2 — 33z.

359. Ha pucynke 235 n3o6paxén rpaduk ¢yHkuun y = —4z? + 1022 — 3.
Haiinute koopauHatel Touek A, Bu C.

360. IToctpoitte rpaduk pynkunu y = | |z + 1| — 2|.
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Puc. 235

361. INapa6oua ¢ BepiunHoii B Touke (0;4) nMpoxoauT uepe3 Touky (3; —14).
B kakux Toukax oHa nepecekaer ocb Ox?

362. [Tapaboaa c BepLunHO# B Touke (0; —12) npoXoAHT yepe3 Touky (—1; —9).
B kakux Toukax oHa nepecekaer ocb Ox?

363. [TapaGosia ¢ BepiuHoil B Touke (4; —28) npoxoauT yepe3 Touky (0;4).
B kakux Toukax oHa nepecekaer ocb Ox?

364. I1apa6osia ¢ BepuinHoil B Touke (6;33) npoxoaut uepe3 Touky (0; —3).
B kakux Toukax oHa nepecekaer ocb Ox?

365. [Tapa6osia nepecekaer ocb Ox B TOUKaX ¢ aBCUHUCCAMU 1 =—6 H T2 = 2,
a ocb Oy B TOUKe ¢ opauHaTol y3 = 24. Hanuiuure ypaBHeHue npsimoii, na-
paasiesibHOj ock Ox ¥ Kacarolleics AaHHOH napa6odbi.

366. [Tapa6osia nepecekaer ocb Ox B ToKax ¢ abcuuccaMu 1 =—2Uu z2 = 6,
a ocb Oy B TOuKe ¢ opaMHaToil y3 = —9. Hanuwnte ypaBHeHue npsiMoit, na-
paJjiesbHo# ocH Oz M KacarolleHcs AaHHO# napaboJbl.

367. M3BecTHo, uTo npsiMasi y = 2z — 1 Kacaercs napabobl y = T2 B TOUKe
¢ koopauHatamMu T = 1,y = 1. HanuuuTte ypaBHeHHe KacaTebHOi K KPHBOIA
T = y? B TOUKe C KoopaHHaTaMu z = 1,y = 1.

368. M3BecTHo, yto npsiMast y = —2z—1 KacaeTcst napabodibl y = 12 B TOUKeE C
KoopauHatamu & = —1,y = 1. Hanuwure ypaBHeHue KacaTeJbHOH K KDUBOH
z = y? B TOUKe C KoopauHaTaMH T = 1,y = —1.

369. Okpy>xHOCTb ¢ LUeHTPOM B Touke O(4;3) npoxoaut yepe3 Touky A(8; 6).
B kakuXx Toukax 3Ta OKPY»KHOCTb NepecekaeT 0CH KOOPAHHAT?

370. OKpy>KHOCTb C LeHTPOM B Touke O(2;2) npoxoaHT uepe3 Touky A(3;4).
B Kakux TouKax 3Ta OKpY>KHOCTb NepeceKaer 0CH KOOpAHHAT?
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z? — 25

10 — 2z

. . 5—x2

372, Haitnute o61acTb 3HaueHHit GyHKUHH y = 22 "10°

373. Napabonia kacaercs npsamont y = —18 u nepecekaer ocb Ox B TOUKAX
¢ abcumccaMu £; = —2 U o = 4. B kako#l Touke 3ta napaboJa rnepecekaer
ocb Oy?

374. Napabona kacaercs npsaMoll y = 32 u nepecekaet ocb Ox B TOUKax ¢
abcuuccaMu 3 = —5 H 2 = 3. B kakoii Touke 3ta napaboJia nepecekaer
ocb Oy?

375. INoctpoiite rpacuk dyHkumn y = 6 — 3. [1pu Kakux 3HaueHUsx apry-
MeHTa BhITOJIHsieTCst HepaBeHeTBo 1,5 < y < 9?

371. Haiiaute o6acTb 3HaUeHHI GYHKLMH Y =

3z —2
2
MEHTa BbINOJIHAETCS HepaBeHCTBO —1 < y < 27

376. INocTtpoiite rpaduk byHKkuMH y = . Ipu Kakux 3HayeHHsIX apry-

22—z
4
MEHTa BbIMONHseTCs1 HepaBeHeTBO 0 L ¥y < 17

l3+:1:
6

377. TocTpoiite rpaduk QYHKLUHH y = | l [1pu KaKkKx 3HaueHHsIX apry-

378. IToctpoiire rpaduk QyHKUHH y = l I1pu KaKux 3Ha4eHHsAX apry-

MEHTa BbINOJIHsIeTCH HepaBeHCTBO —1 € y < 27

379. [Tocrpoiite rpaduk yHKUHH y = 3— 2. [1pH KaKHX 3HAUEHHAX PYHKLHH
BbIMO/IHAETCS HEPaBEHCTBO —2 < & < 57
380. [TocTpoiite rpaduk pyukuuu y = 5—2z. [1pu Kakux 3HaUeHHSIX PYHKUMH
BbIMOJHAETCS] HEPaBEHCTBO —1 < x < 3?

5—z

381. INoctpoiite rpaduK QYHKUHH y = 7 [Tpu Kakux 3HaueHHsAX apry-
MeHTa BhbiMoJiHAeTcs HepaBeHeTBO 0 < v < 0,25?

382. INocTpoiite rpaduK QYHKUHH y = 3z 2‘ 2 Ilpu KakKX 3HAUEHHSX apry-
MEHTa BbIMOJIHAETCH HePaBEeHCTBO —1 < y < 27

383. INoctpoiite rpaduk GyHKUHH y = z ; Z ITpH Kakux 3HaueHHsX apry-
MEHTa BbINOJIHSIETCS HepaBeHCTBO 1,5 < y < 3? '

384. IMoctpoiite rpaduk pyHKunMH y = = ; 5. [Tpu KaKHx 3HaueHHsIX apry-

MeHTa BbINOJIHSIETCA HepaBeHCTBO ~4 < y < —1,57
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385. TocTpoiite rpadux dyskunn y = 2x + 3 — 2. [1pu KaKKX 3HaUEHHsIX
aprymMeHTa Bbl0JIHAETCA HEPAaBEHCTBO 3 < y <4?

386. [ocTpoiite rpaduk dyHkunn y = z2 + 4z — 5. [1py Kakux 3HaueHusix
apryMeHTa BbIMoJIHsieTCst HepaBeHCTBO —9 < y < —57?

5 —2x
3

387. INMocrpoiite rpaduk dhyHKUHH y = . T1pu Kakux 3HayeHUsx yHK-

LIMH BBITOJIHAETCS HEPABEHCTBO 2 < = K 3%

388. IMocTpoiite rpaduk yHkuuk y = 3 - =, [1pH Kak1X 3HAYEHHSAX apry-
MeHTa BBIITOJIHSIETCS HEPaBEHCTBO y¥ = 3,37

389. [NocTpoiite rpacduk dyHKUMH y = Tz —5 W HAHAKUTE, IPH KAKHX 3HAYEHUsIX
Z 3HaueHue y He MeHblie —40.

390. [TocTpoiire rpaduk dyHKuMH y = 62 —7 1 HallaKTe, TPH KAKHX 3HAUEHUSAX
Z 3HaueHHe y He MeHblue —49.

391. IMocTpoiite rpaduk QyHKUHH y = Stz

Hpu KaKHX 3HaYeHHsIX apry-

2
MEHTa BbIMoJHAeTCS HepaBeHCTBO 0 < ¢y < 3,5
6 —2x

392. Tocrpoiite rpaduk byHKUHH y = 2z . I'lpu KakMX 3HaueHHsix apry-

3
MEHTa BbINOJIHAETCS HepaBeHCTBO —2 < y < 47

393. INoctpoiite rpaduk dyskumn y = 3,5 — 0,5z. [1pu Kakux 3HaueHHsIx
aprymeHTa BoinoJHsercs HepaBeHcTBo 0 < y < 3,5?

394. Tlocrpoiite rpaduk dyHKuUMH y = 2,5 — 0,5z. Tlpyn Kakux 3HaueHusIX
aprymeHTa BbiNoJiHsAeTcs HepaBeHcTBo 0 < y < 2,57

395. ITocrtpoitte rpaduk QyHKUMK ¥ = —ﬁ—3. CKOJIbKO LleJIbIX 3HAYEHHUH
p p y Y 1

NPHHHUMAET laHHasa GyHKUMA, eca —5 < ¢ < 47

396. [octpoiite rpaduk pyHkuun y = 7_Tx CKONbKO LeJIbIX 3HaUeHHH NP1~

HHUMaeT faHHasi dyHkuus, ecim —4 < x < 6?

2.5.2. O6aacrtb onpenenenns GyHKUUU
Hatigute obaactsb onpeaenenus dpynkunn (397—401):

397,y = Y2t =2’

2T =322+ 1

398-y= \/IS—?.T

i —5z2 + 4
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399.y = va? =
y=+vVzé -9z -22+ \/_

400.y = Va2 — 2z — 8 + /7.

— Tz —22-10 1 _
WOly=viz -2 =10+ =T

2.5.3. HauGoabuiee n HauMeHblI€ee 3HaY€HUS PYHKLUUH

Haiinnre HanmeHbLiee 3HaueHHe pyHkumH (402—403):.
402.y = 4/—z — 10z + 2.
403.y = -z +2/-z + 1.
Haiinure Han6osbluee 3HaueHne Qynkunu (404—405):
404.y =3z + 5 - 3Y-x.
405.y =z — 2y/—z — 1.

2 —_—
406. Haiizute o61acTb 3HaUeHHI QYHKUMH Y = %:-._é%
. . 9--2?
407. Haiinure 0651aCTh 3HaUeHUIA QYHKUMH Y = Y

2

408. INocrpoiite rpadpuk pyHkuHH y = z° — 3z — 10. YKaKuTe HauMeHbllee

3HaueHHe 3TOH (YHKLHH.

4z — 222

409. TToctpoiite rpapux HyHKUMH y = 3 L 1. 2. Ykaxure Hau6osbluee

3HaueHHe 3TOH (PYHKLHH.

410. TocTpoiiTe rpacduk GyHKUHH y = éx2 - %w + 1. YkaxuTe HauMeHbLlee

9
3HaueHHe ITOH PYHKLHUH.

411. INocTpoiite rpapuk GyHKUHH y = %mz — 2z ¢ onpezesuTe No rpaduky

NPOMEXYTOK, Ha KOTOPOM (DYHKLIHSI BO3pacTaer.

412. Mocrpoiite rpaduk dyHkupn y = —0,522 — = + 4 u onpeseaure Bee
3HayeHUs1 apryMeHTa, NpH KOTOPbIX (PYHKUHMS MPHHHMaeT HeoTpHLATE/bHble
3HauYeHUs.

2.6. TekcroBble 3agauu

413. I'Nokpacus 2 MeTpa 3a6opa, Tom Coiiep «ycTynuJs» 3TO 3aHATHE APYro-
My MallbuKKy, KOTopblit nokpacua 30% HeokpalueHHo#H yacT 3a6opa. [Tocae
3toro ToM ellé TpuXKabl «ycTynaJj» cBO& paBO KPacHTb 3a60p APYrHM MaJib-

yukam. [lepBbii H BTOPOH H3 HUX MOKPACHJH COOTBETCTBEHHO % H % BCEro

3abopa, a TpeTHit — 85% ocTaBluelics HeOKpalleHHOH YacTH 3a6opa. Kako-
Ba JIIMHA 3a60pa, eC/in MocJeHui ocTaBLuniicst meTp ToMm Kpacui cam?
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414. Haxoasich B roctsax y Kposuka, Bunnu-Tlyx 3a nepsbie Tpu yaca cben
40% Bcero 3anaca ména Kposuka. [Tarayok u Kposnk BMecTe 3a 310 Xe Bpe-
msi cbesit 300 rpammoB Méaa. 3a caenytoume TpH yaca Bunuu-Tlyx cben %
ocraBliuerocsi Ména, a [Tatauok u Kposank cbean 100 rpammos Ména Ha ABOUX,
nocJe yero y Kposinka ocrasnoch 1,6 kr Ména. Ckosibko Ména 6bi1o y Kpodivka
10 Bu3uTa Bunuu-Ilyxa?

415. [Ia Benocuneancra Bble3:KaloOT HaBCTpeuy ApYr APYry U3 IBYX ropOIOB,
paccTosiHie Mexay KotopbiMH 325 kM. Ecaiv nepBbiii BoleneT Ha 3,5 yaca paHb-
Lie BTOPOro, TO OH BCTPETHT BTOPOro BEJIOCHNEAHCTA yepe3 7,5 4acos nocJje
cBoero Bble3ia. Ecsin BTopo#l BbleeT Ha 2 yaca paHblie NepBoro, TO OH BCTPe-
THT NEPBOro BeJIOCHNENNCTa Yepe3 7 4acoB nocne cBoero Boiesfa. C Kako
CKOPOCTbIO €1€T KaXK/bli BENOCHMEIUCT?

416. [1Ba aBTOMOGHJIS Bble3:KalOT HABCTPeUyY APYT APYTY U3 ABYX MyHKTOB. Ec-
JIM NepBbli BbleeT Ha 1 yac paHblue BTOPOro, TO OH BCTPETHT BTOPOro yepes
4 yaca nocJie cBoero Bble3aa. Ecan BTopo#t Bbleaer Ha 1 4ac. 50 MMHYT paHb-
LUe NepBOro, ToO OH BCTPETHT MepBOro vepes 4,5 yaca rocJje CBOEro Bble3/a.
CKOpoCTb NepBoro aBToMoGH,Is Ha 10 KM/4 60J1blie CKOPOCTH BTOPOTO aBTO-
Mo6us. Halinure paccrosiHue Mexay NyHKTaMH.

417. JIa BesiocHNeqHCTa Bbie3xKalOT HABCTpeuy APYr APYry M3 ABYX MyHKTOB,
paccTosiiue Mexxay kotopbiMd 400 kM. Ecaiv nepBblit BbleieT Ha  4acoB paHb-
lIe BTOPOTo, TO OHK BCTPETATCS Yepe3 5 yacoBs nocJe Bble3aa Broporo. Ecan
BTOPOH BbleIeT Ha 2 yaca paHblLie IePBOro, TO OH BCTPETHT NEPBOro uepe3 6 ua-
COB MocJie CBOero Bble3aa. Haiaure CKOpOCTH BEOCHIIEHCTOB.

418. [1Be uepenaxu BbIN0JI3AI0T HABCTPEUY APYT APYry H3 CBOHX HOp. Ecan 6bl
nepsasi noJ3Jaa Ha 40 M/u 6bicTpee, TO OHH 6bl BCTPETHJIMCH Ha TMOJITYTH, €CJIH
6bl BTOpast nonana Ha 50 M/u GbicTpee, OHa 6bi PONOJ3a B 1Ba pa3a 6oJbluee
paccTosiHHe 10 BCTpeuH, yem nepBasi. Haliaure ckopocTH uepenax.

419. Tokapu BbixoaaT Ha paboTy ¢ WHTepBajoM B 1 uac. [lpousBoautenn-
HOCTb TPyaa NepBOro TOKApsi PaBHA LIECTH AETAJSIM B Uac, a BTOPOro — MATH
netanaM B yac. TpeTHit ToKapb I0TOHSIET BTOPOTO 110 YHCJ/Y H3rOTOBJIEHHBIX 1€~
TaseH, a eL€ yepe3 ABa yaca AOTOHsIeT nepBoro. KakoBa NpoW3BOAHTENbHOCTD
TPyda TPETbero Tokaps?

420. U3 ropoga N B OZHOM HarnpaBJeHHH Bble3XaloT ABa BEJOCHIEAHCTa C
HHTepBaJIOM B 1Ba 4aca, TPHYEM CKOPOCTb NepBoro paBHa 30 KM/u, a CKOPOCTb
sToporo — 20 kM/u. Uepes 1a yaca noc/ie Bble31a BTOPOTO BEJIOCHIIENUCTA U3
TOrO K€ ropo/a Bble3)XaeT MOTOLMKJHKCT, JOrOHAET BTOPOro BENOCHMENCTa, a
el yepe3 TpH yaca forosiet nepsoro. Kakoea ckopocTb MOTOUMKJIUCTA?
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421. Y3 raBaHu BbILUJIK TPH KaTepa ¢ HHTepBaJsioM B 1 yac. CkopocTb nepBoro
pasHa 30 km/u, BToporo — 40 kM/u. Vi3BecTHO, 4TO nocJie TOro, KaK TpeTHil
JOTOHHT BTOPOTO 32 HEKOTOPOE BpeMsi, MOTpebyeTcs eLié CTOMbKO XKe BPeMEHH,
yT0OBI BTOPO# KaTep AOrHaJ/ nepBbii. Haliaute ckopocTh TpeTbero Katepa.
422, Xne6onekapHs yBeJHuu/a BbiycK npoaykuuu Ha 50%. Ha ckoabko nipo-
LIeHTOB YBEJIHUUTCS NMPHOLLIb NeKapHH, €CJH OTIYCKHAs LieHa €€ NMPOAYKLMH
Bo3pocaa Ha 10%, a ce6ecTOMMOCTb MPOAYKLHMH, KOTOpasi 10 3TOTO COCTaBJIs-
Ja 3/4 oTNyCKHOM LeHbI, yBesunaach Ha 20%?

423. 3aBoa no Npou3BOACTBY HedTeNpPOAYKTOB YBEJNHUYMJ CYTOUHbIH 06DbEM
nepepaboTku HedtH Ha 30%. Ha ckonbKo NMpOLEHTOB yBEJIHUUTCS NPHObLIb,
rnosiyuaemMasi 3aBOJIOM, €CJIH OTIyCKHasl lieHa ero NpoAYKLHH Bo3pociia Ha 25%,
a CTOMMOCTb NepepaboTKH | TOHHBI HepTH BO3POCJIa Ha TPETb H CTaJjla COCTaB-
a5t 80% OTNYCKHOM LieHbl IOJyYeHHOTO U3 Heé MpoayKTa?

424. Yerbipe 6puraabl LOKHBI Pa3rpy3dTb BaroHsl ¢ npoaykramu. Ilepsas,
BTOpast H TpeTbsi 6pHrabl BMeCTe MOTYT BbITIOJHHTb 3Ty paboTy 3a 8 4yacos,
BTOpasi, TpeTbs H ueTBépTrasi — 3a 6 yacos 40 MunyT. Ecain xe 6yayt paboratb
Bce ueThipe OpHrajibl, TO BaroH pasrpy3sr 3a 5 yacoB. 3a KaKoe BpeMsi MOTyT
pa3rpy3uTb BaroH rnepsasi H 4eTBépTasi 6pHrajibl?

425. 3aBoa noJyuus 3aKa3 Ha BbINoJIHEHHe NapTuH Aetaneid. [lepsas, TpeTbs
¥ yeTBEpTasi GpUrabl BMECTe MOTYT BBIMIO/IHHTb 3aKa3 B TPH pa3a ObicTpee,
yeM BTopas 6purajia, a BTopas, TPeTbsi U UeTBEpTasi Opuraibl — B YeTbipe pa-
3a 6blcTpee, yeM neppast 6puraga. 3a CKOJbKO AHeH CMOTYT BLINOJIHHTDL 3aKa3
TpeTbst H yeTBEpTas Gpuraapl, paboTasi BMeCTe, eCJiM NepBO 1 BTOPO# Opura-
JlaM Ha 3TO noHagoburcs 11 auei?

426. Yerbipe ki1acca 10JKHbBI NOKpacHTb 3a60p BOkpyr wikoabl. Knacesl B, B,
[" MoryT BbinosiHUTL 3Ty paboty 3a 3 uaca. Knaccol A, B, I' MoryT BLINOHHTD
3Ty pa6oTy 3a 2 yaca. Ecuin xke 6ynyT paGorath Kiaccel A v B, To pa6ota 6yner
BbIMOJIHEHA 32 § 4acoB. 3a KaKoe BpeMsi MOTYT MTOKPaCcHTb 3a60p BCe YeTbipe
KJacca, paGorasi BMecTe?

427. lnsi Toro uto6hl y6paTth noJie, paboTaloT YeThipe kombaiina. Ecau 6ynyTt
pa6otatb 1-#i, 2-11 1 3-i1 KoMGaiiHbl, To pabota GyzeT cienaHa 3a 1 u 20 MuH;
ecau 1-#, 2-# 1 4-i, T0 nose 6ynet y6paHo 3a 2 yaca. Ecau Oyayt pa6orartb
TONBbKO 3-i1 M 4-i1 KoMOaiiHbl, noJe GyneT y6pano 3a 1 4 20 MuH. 32 Kakoe
BpeMsi paGoTa OyeT BhINOJIHEHA, ecJi 6yayT paboTaTh BCe ueThipe KombGaiHa?
428. ]1sa ctyneHTta 1 1Ba KOJbHYEKA pewaioT 10 3anay. IlepBolit cTymeHT H
[IBa LIKOJbHHKA peLLaT X 3a 7 MHHYT. BTOpO# CTyeHT U [Ba LIKOJIbHHKA pe-
wwat ux 3a 10 MuHyT. [IBa CTyneHTa peluaT 3TH 3afauk 3a 12 MuHyT. 3a Kakoe
BpeMst pelaT Bce 3aJayy ABa LIKOJbHHKA H 1Ba CTyAeHTa?
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429. YeTbipe cafoBHHKA BbICAXKHBAIOT LIBETOUHYIO paccajly Ha kiaymby. [Tep-

. . , .12 .
BblM H BTOPOH CaI0BHHUKH CITPaBJIAOTCA CO BCEH pa60T0n 3a —79 yaca. BTOPOH,
. - 200 . , e . T5
TPETHH U YETBEPTbLIM — 3a T yaca. Tpemu, NepBbikd H UETBEPTbIH 34 Z

yaca. 3a KaKoe BPeMsi BbICAJIIT BCIO Paccajly UeThipe Ca0BHHKA?

430. MapuwipyTHoe TakcH exaJo U3 ropoaa A B ropoa B, paccrosiHie Mexay
KoTopbiMH 200 KM, C HEKOTOPO# NOCTOSIHHOM cKopocTbio. Ha obpaTHom nyTu
BOAHMTENb YMEHbLIHA CKOPOCTb Ha 20 KM/u crycTa 1 yac nocJie Bble3/la H3 ro-
pora B. KakoBa 6blsia nepBoHaua/abHas CKOPOCTb MApLUPYTHOTO TaKCH, eCJu
Ha 06paTHyI0 L0pOry yILIO Ha 15 MHH Gogblue?

431. AsTo6yC exanm u3 nyHkTa A 10 nyHkTa B co ckopocTbio 80 KM/u. Bhi-
exaB 06paTHO, oH 30 KM exaJl CO CKOPOCTbIO, BJIBOE MeHbLLIEH IePBOHAYAJLHON.
3aTeM OH yBeJWuHJ CKOPOCTb Ha 50 KM/u M Joexan 10 NyHKTa A, He MeHsist
ckopocTH. Haliaure paccTosinke ot nyHkTa A 10 nyHkra B, ec/in Ha 06paTHbii

MyTb BOAUTEJIb 3aTPaTHJ Ha 1_58 yaca MeHblUe.

432. lpa noesna Bble3xKaloT OLHOBPEMEHHO H3 NyHKTOB A W B HaBCTpeuy apyr
apyry. Ilocsie ux BcTpeud nepsblit npubbiBaeT B NyHKT B yepe3 50 yacos, a
BTOpOii — B NyHKT A uepe3 8 yacoB. CKObKO BpeMEHH NpPOLUIO OT Hayana
ABHXKEHHS MOE3J10B 10 HX BCTPEUH, €CJIH OHH ABHTaJHCh C MIOCTOSIHHBIMH CKO-
poCTSIMH?

433. [lBa BenoCcHNEqMCTa BbIE3XKAKOT OJHOBPEMEHHO W3 MYHKTOB A U B Ha-
BcTpeuy apyr apyry. [Tocsie ux BCcTpeun nepsbiii NpuObIBaeT B MYHKT B uepes
48 MHHYT, a BTOpoit — B NYHKT A yepe3 27 MUHYT. CKOJIbKO BpeMeHH MpOLUJIO
OT Haya/ja ABH)XEHHS BEJIOCHMENHUCTOB O MX BCTPEUM, €CJIH BEJIOCHIENHCTbI
ABHTaJIUCh C MOCTOSIHHBIMH CKOPOCTAMH?

434. TpamBaiiHblii MapuIpyT cOCTOUT U3 10 OCTAHOBOK (BKJIOYAs KOHEYHBbIE).
B HauaJsie nyTH B TpamBaii cesl0 HECKOJIbKO MAaCCa’KHPOB, a 3aTeM Ha KaXKIoH
CJIeyIoLIel OCTaHOBKe (KpOMe KOHeuHO# ) cagusochk o 8 uenoBek. Ha nepsofi
OCTaHOBKE M3 TpamBasi BbILLIO 2 YeJ0BEKa, a 3aTeM Ha KaxkAoH cJjeayoulei
CXOAMJIO Ha 2 yesioBeka GoJibliie, ueM Ha npeapiayuien. Ha koHeunyto octaHoB-
Ky npuexano 25 yesnoBek. Kakoe Han6oJbLee KOMMUECTBO NACCAXKHUPOB €XAJO
B TPaMBae 3a BCé BpeMsi MyTH?

435. TpamBa#Hblii MapwipyT cocToMT U3 10 OCTaHOBOK (BK/IIOYAas KOHEUYHble).
B Hauase nyTH B TpaMBaii Ce/10 HECKOJIbKO NMacCa)KMpOB, a 3aTeM Ha KaXKa0H
cJeytolIel ocTaHOBKe (KpoMe KOHeuHOH ) caausocs no 10 uesoBek. Ha nep-
BOW OCTAHOBKE M3 TPaMBas BHILLJIO 6 UesOBEK, a 3aTeEM Ha KaXAO0H cleaylollei
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CXO/IHJI0 Ha 2 yeJioBeKa Goabiie, yeM Ha npeabiaywed. Ha koneuHyio octaHoB-
Ky npHexaso 10 yestoBek. Kakoe Haubosiblliee KOJHIECTBO MTACCAXKHPOB €XaJio
B TpaMBae 3a BCE BpeMs NyTH?

436. CkoJIbKO BpeMeHH B CYTKH Ha TabJi0 SJIEKTPOHHBIX YacoB (6e3 CeKyHa)
CBeTHTCA XOTs Obl 0fiHa uMdpa 1? (OTBeT BbIpasuTe B yacax.)

437. CKOMbKO BpeMeHH B CYTKH Ha TabJo 3JIEKTPOHHbIX YacoB (6e3 ceKyH[)
cBeTHTCs X0Ts 6bl onHa uugpa 3? (OTBeT BbIpa3uTe B yacax.)

438. MotopHas J101Ka npou1a 39 KM MO TEUEHHIO PeKH H 28 KM NpOTUB Te-
YEHHs1 PEKH 3a TO XK€ BpeMsi, 32 KOTOpoe OHa MOrJia NpoHTH B o3epe 70 KM.
Haiinure ckopocTh JIOAKH B CTOSUEl BOJIE, €C/1H CKOPOCTh TEYEHHS] PEKH PaB-
Ha 3 KM/u. '

439. TypucT nponbia Ha Gaiinapke 25 KM No 03epy H 9 KM NPOTHB TedYeHHs!
PEKH 3a CTOJIbKO K€ BPEMEHH, 3a CKOJIbKO OH MPOMJIbl Obl 110 TEYEHHIO TOH
ke peku 56 kM. Haiinnte ckopoctb Gailnapky B cTosiuel Boje, eC/ii CKOpPOCTb
TeueHHs peKH paBHa 2 KM/u.

440. CnaiaB MeiH C LMHKOM, COZIePKALLHH 5 KT LIMHKA, CIIaBJeH ¢ 15 Kr LiMHKa.
B pesyabTaTe conepxkaHHe MenH B CIiaBe MOHH3KWJIOCH MO CPABHEHHIO C nep-
BoHauaJbHbIM Ha 30%. Kakoit Morsia GbiTh NepBOHaYanbHasi Macca crJiaBa?
441. Cnnas 3051072 ¢ cepebpoM, comepkatuuit 80 r 3010Ta, cnjasdaeH co 100 r
YHCTOrO 30J10Ta. B pesysbTate conepkaHue 30J10Ta B CliJaBe NOBLICHIOCH N0
CpPaBHEHHIO ¢ nepBoHayanbhbiM Ha 20%. CKoJIbKO rpaMMOB cepebpa B crjiaBe? -

442. Paccrosihve Mexay aBymsi ropogamud A v B pasno 420 km. [Tpoiins %

BCEro pacCTOsiHUSA, N0e3] 3aaepkaJics B MyTH HA 15 MHHYT. 3aTeM MALUUHHCT
YBEJIMUHJI CKOPOCTb Ha 10 KM/u 1 npu6bLT B ropoa B 6e3 onoaanus. CKObKO
BPEMEHH NOTPaTHJI MOe3]1 Ha BeCb NyTh?

443. DonenbUiMK X0UeT ycneTb Ha CTafHOH K Hauaay MaTtdya. Ecsin oH no#iaér
M3 I0Ma MELIKOM CO CKOPOCTbIO 5 KM/u, TO 0no3aaet Ha 1 4, a ec/i noejeT Ha
BeJIOCHTIeNie CO CKOPOCThio 10 KM/, To npHener 3a 30 MUH 10 Haya/a Matya.
CKoOJIbKO BpeMeHH 0CTaércsi 10 HauaJ/ia Marya?

444. VI3 nByx MyHKTOB, paccTOsiHHe MeXX/y KOTOPbIMH 28 KM, OTNPaBJsIOTCS
HaBCTpedy APYr ApYyry BeJIoCHNeAucT U newexod. Ecau Besocuneaucet otnpa-
BHTCS B [yTh HA 1 Y paHbLue NeLexosa, To OHHU BCTPETATCA uepes 2 4 1ocJie Bbi-
e3fia Besiocuneaucta. Ecau newexon Bbifiner Ha 1 4 paHblle BEJIOCHIEAUCTa,
TO 4epes3 2 4 110cJIe BbIX0JA MeLeX01a pacCTOsIHHE MeX 1y HHMH COKPaTHUTCS B
3,5 pa3a. Halinute CKOpOCTH BeJIOCHIEANCTA U Nellexona.

445. Cmewann 30%-Hbiit 1 50%-Hblit pacTBOPbI 230THOM KUCJIOTbI H NOJMYUH-
au 45%-ublit pactBop. Haiinure otHowwenue Macenl 30%-ro pacTBopa K macce
50%-ro pactBopa.
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446. Coenunuav 1Ba criziaBa ¢ conepxaHueM mead 40% u 60% u nonyunan
cnsiaB, copepxaiunii 45% menu. Haitaute otHowenue Maccnl cniasa ¢ 40%-
HbIM COZIEPXKAHHEM MeH K Macce criaBa ¢ 60%-HbIM COfepIKaHHeM MelH.
447. Karep nosixeH npomnJbiTh 87,5 KM 3a onpeaeséHHoe Bpemsi. OiHaKo uepes
3 uaca nyTH OH Oblsl OCTAHOBJIEH HA NIPOMEXKYTOUHOM NpHYaJje Ha 20 MUHYT H,
uTOObI MPHIATH BOBPEMsi B MECTO HA3HAYEHHS, YBEJHUN/ CKOPOCThb Ha 2 KM/u.
Onpene/iuTe NepBOHAaUabHYI0 CKOPOCTb KaTepa B KM/u.

448. [Ia neuiexona BbIXOAAT OAHOBPEMEHHO W3 NYyHKTOB A U B HaBCTpeuy
apyr apyry. IlocJjie nx BcTpeun nepBbli NpuGLIBaeT B B uepes 27 MUHYT, a BTO-
poit — B A uepe3 12 muHyT. Haiiaute BpeMs B nyTH KaX10ro Meliexoja.

449. B Kycke Clj1aBa MeH H LMHKA KOJHYECTBO MeaH yBeauunau Ha 40%, a
KOJIHYECTBO LUHHKA yMeHbluuau Ha 40%. B pesynbTate obliast Macca Kycka
cruiaBa yeauuuaach Ha 20%. Onpenesikte NPOLEHTHOE COAEPKAHHE MelH H
LMHKA B NEpBOHAYa/IbHOM KyCKe CIJ1aBa.

450. B npouuiom TeatpanbHOM ce30He aGoxemeHT cToua 8000 py6aeit. B Ho-
BOM CE30He CTOMMOCTb abOHEMEHTa YBEJWYWJIH, B pe3y/bTaTe UYero YucJIo
NPOAAHHbIX a60OHEMEHTOB YMEHbLINNOCH Ha 25%, a BbIPyU4Ka OT HX MPOAAXKH
yMeHbiuMaach Ha 2,5%. Ha ckosibko py6Jieit yBEJNHUHIH CTOUMOCTL aGoHe-
MeHTa?

451. Cymma nepBbix 12 uneHoB apudmeTHUECKO# Nporpeccuu paBHa 354. OT-
HOLIEHHE CYMMbl Y4JIEHOB, CTOSAILLMX HAa YETHbIX MECTax CpPead MepBbiX 12-TH,
K CYMME UYJICHOB, CTOSILLIMX HA HEYETHbIX MECTax cpeiu nepBbix 12-TH, paBHO
32 : 27. Haiinure pasHoCTb 3TO# MpOrpeccHu.

452. [Ipa noe3na 0IHOBPEMEHHO OTNPABHJIKCH HABCTPeUY APYT APYry U3 NyHK-
T0B A M B, paccrosiHue Mexy kotopbiMu 180 kM. Uepes aBa uaca oHu BeTpe-
THJIHCD H, HE OCTaHAaBJ/MBAsACh, MPOAOJIKAJH €XaThb C TOH »Ke CKOpoCThio. Bro-
po# noesn npuoblT B MYHKT A Ha 54 MUHYTbI paHblile, 4eM MepBblii Noe3n B
NYHKT B. BblukcanuTe CKOPOCTh KaXa0ro noesaa.

453. [1pa neiuexona BblLUJIH OJHOBPEMEHHO HABCTPEUY APYr APYTY H3 MyHK-
ToB A ¥ B. Uepe3 3 yaca 45 MHHYT OHH BCTPETHJIMCh U, HE OCTAHABJ/IHBASACD,
MPOROJIKANH HATH C TOH Xe CKOPOCTbIo. 3a KaKoe BpeMst TPOXOAHT BCE pac-
CTOSIHHE KakKZblii H3 HHUX, €CJIH MePBbIH NeLuexo Npyiién B nyHKT B Ha 4 yaca
1103e, 4eM BTOPOH NpHLLéN B MyHKT A?

454. Tloe3n Bblules co cTaHiMd A 1Mo HanpasjeHHIO K cTaHuuKH B. [poi-
as 420 kM, uto cocrasJisiio 60% Bcero nytd AB, moe3n ocTaHOBUJCS H3-3a
CHeXXHOro 3aHoca. Uepes nosyaca nyTs Obl1 pacyMLLEH, U MAlLIKHUCT, YBeJH-
YUB CKOPOCTb noe3za Ha 10 KM/4, nprBéa ero Ha cTaHuMio B 6e3 ono3naHus.
Ha#inure ckopocTh noesna, ¢ KOTOPOK OH NPHOBLI Ha CTaHLMIO B.
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455. [IBym wBesiM 6bl1 nopyueH 3aka3. [TocJe Toro Kak nepsasi 1Best npopa-
6otana 6 nHelt, a BTopas — 10 aHeil, 0Ka3aJ/0oCh, YTO OHH BbIMOJIHHJIH NOJO-
BHHY Bceli pa6oThl. [Ipopa6oTaB coBMeCTHO eLué 6 qHeil, OHH YCTaHOBUJIH, YTO

HM OCTaJIOCh BBINOJIHUTL el % yacTb 3aKa3a. 3a CKOJIbKO JHeH Kax/Jas U3
HHUX, paboTasi OTAENBHO, BbINOJHHAA Obl BeCh 3aKa3?

456. [1Be MalLIMHHCTKH BMeCTe MOTYT feperneyaraTh PyKonHuch 3a 6 yacos. [1o-
cJie 5 4yacoB COBMECTHOH paboThi BTOpas MALUMHHUCTKA NPOAOJ/DKHAA paboTy
CaMOCTOAITE/IbHO U 3aBepluua eé 3a 3 yaca. 3a Kakoe BpeMst Kax1as Mallit-
HUCTKa cmorvia Obl nepeneyaraTb PyKONHCh?

457. [IBa MOTOLMKJIHCTA OJHOBPEMEHHO BbleXasH U3 MyHKTa N B NMyHKT M,
paccrosiiue Mexay KotopbiMu 30 kM. Bo BpeMsi myTH BTOPOH MOTOLMKJMCT
ciesian OCTAHOBKY Ha 4 MHHYTBI, HO B MyHKT M NpHObLI Ha 2 MHHYThI pPaHb-
e nepsoro. Hafaure ckopocT 060MX MOTOUMKIHCTOB, €CJAH H3BECTHO, HTO
CKOpOCTb BTOpoOro B 1,25 pa3a 6oJibilie CKOPOCTH N1E€PBOTO.

458. JIpa neriexona ONHOBPEMEHHO BLILIM M3 MyHKTa A B NyHKT B, pac-
CTOsIHHE Mexay KoTopbiMH 40 kM. Bo BpeMs myTH BTOpOil Meiuexon caesas
OCTAHOBKY Ha 20 MHHYT, HO B MyHKT B 06a npu6biix oaHoBpeMeHHO. CKOJb-
KO BpeMeHH (B MHHYTaX) MOTPATHJ Ha LOPOTY U3 MyHKTa A B NyHKT B nepsblit
neuexol, ecJM H3BECTHO, YTO CKOPOCTb [E€PBOr0 COCTABJAET % OT CKOPOCTH
BTOPOro?

459. 13 nynkra A B nyHKT B, paccTosiHHe MexXAy KOTOpbIMH 150 KM, OfHO-
BpEMEHHO BbleXaJii Ba rpy3oBuKa. CKOpPOCTb NMepBOro rpy30BHKa COCTaBJIseT
% OT CKOpOcTH BTOporo. Bo Bpemsi nyTH BTOpPO# rpy30BHK CI€/1aJ OCTAHOB-
Ky Ha nosyaca, Ho B NyHKT B 06a npu6buii ogHoBpeMeHHO. CKOJIbKO 4acoB
NOTPaTHJ NepBbli IPY30BHK HA MOE3AKY?

460. [Iza aBTOMOOU/IA ONHOBPEMEHHO BbleXaJsH U3 MyHKTa A B NyHKT B, pac-
CTOsIHHE MeXy KoTophiMH 250 kM. CKOpOCTh NepBoro Gbia B NoJTOpa pasa
BblllIe CKOPOCTH BTOporo. Bo Bpemsi nyTH nepBbiit aBTOMOGUL Cliesial OCTa-
HOBKy Ha 20 MMHYT, HO B MyHKT B NpHObL Ha ToJyaca paHbllie BTOPOTO.
CKoJbKO 4acoB MOTPATHJ BTOPOH aBTOMOOHJIb Ha NMOE3/KY?

461. V3 ropona A B ropox B, paccTosiHHe Mexay KOTopbiMH paBHO 300 KM,
BbiexaJl MOTOUMKJHCT. [Ipoexas 64% Bcero myTH, OH OCTaHOBUJICS Ha 18 MHHYT
LIS 3anpaBKH ropioyuM. YtoObl HaBepCTaTh NOTEPSIHHOE BPeMSl, OCTABLUYIOCS
YacTb MyTH OH MPOeXaJl, yBENHYHB CKOPOCTb Ha 12 kM/u. C KaKoi CKOPOCTbIO
JBHUTraJICsi MOTOLMKJIHCT MOCJI€ OCTAHOBKH? '
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462. [Noesn Boilues co cTaHuWH A no HanpaBjeHwto K craHuuu B. [1poi-
ast 420 kM, uto cocrasasno 60% Bcero nytH AB, noes 0CTAHOBHJICS H3-3a
CHeX<HOTOo 3aHoca. Uepes noJsyaca nyTb Obl] pacuHLLEH, H MALUHHHUCT, YBEJAH-
4YMB CKOPOCTb Noe3za Ha 10 KM/u, NpHBEA ero Ha cTaHuMi0 B 6e3 onosnauus.
Haiiaute HauasbHYI0 CKOPOCTb Noe3/a.

463. 13 nynkra A B nyHKT B, paccTosiHne Mexay KotopbiMu 200 KM, 04HO-
BPEMEHHO BblexaJsii aBTOMOOU/b W aBToOyc. B nyTH aBTOMOOM/b Cesal aABe
OCTAHOBKH Ha —;— yaca W Ha 25 MUHYT, HO B MYHKT B npHO6blJ Ha 25 MHHYT paHb-
we aBrobyca. Haiinure ckopoctu aBToMOGHAS H aBTOGYCA, €C/IH H3BECTHO, UTO
cKopocTb aBTobyca cocrtasasiga 0,6 CKopocTH aBTOMOOH .

464. U3 nyHkta A B NyHKT B, paccTosiHue MeX1y KOTOPbIMH 64 KM, O1HO-
BPEMEHHO BbleXaJsii aBTOMOGHIb W BejiocuneaucT. B nyti aBTomoGuab caenan
OCTAHOBKY Ha 25 MHMHYT, HO B MYHKT B npuObl1 Ha 26 MUHYT paHblle BEJIOCH-
neaucra. Besnocunenucer octanaBanuBa/ICa Ha 3 MUHYTBI, H €r0 CKOPOCTb Oblsia
B 2,5 pa3a MeHbllie CKOPOCTH aBToMoOuAs. Halaure ckopocTy aBToMOOUA H
BEJIOCHIEIUCTA.

465. 13 ropona A B ropon B Bbie3:KaeT BeJOCHIENUCT, a uepe3 3 yaca rnocJe
ero Bble3a M3 ropojaa B HaBCTpeuy eMy Bble3XaeT MOTOLUUKJIHUCT, CKOPOCTb
KOTOPOro B TPH pa3a GoJibllie, YeM CKOPOCTb BeJlocHeaucTa. Besocuneauer u
MOTOLMKJIMCT BCTpeyatoTes nocepeanHe Mexiay A u B. Ecau 661 MOTOUMKAKCT
BblexaJl He yepe3 3, a uepes 2 uaca nocJe BeJIOCHMENNCTA, TO BCTPEYA NPOU30-
wina 6bt Ha 15 km 65inxke kK A. Halinute pacctosiHne Mexxy ropoaamMu A u B.
466. PaccrosiHie Mexxay ByMs CTAaHLMSIMH Kesie3HOH foporu 96 km. [1epsbiit
Noe34 NPOXOAUT 3TO paccTosiHWe Ha 40 MUHYT ObicTpee, yeM BTopoi. CKopocThb
MepBoro noe3sa 6oJblie CKOPOCTH BTOporo Ha 12 km/u. Onpene/uTe CKOPOCTH
000HX MOE30B.

467. Paccrosinue, paBHoe 720 KM, OiIMH M3 110€3/10B MPOXOAUT Ha 2 4 ObICT-
pee apyroro. 3a Bpems, KOTopoe TpeGyeTcsi nepBoMy Moe3ay Ha NPOoXoxAeHHe
60 k™, BTOpO# noe3n ycnesaer npoiTt 50 kM. Halaute ckopocTi o60ux noes-

10B.
468. Paccrosinne 450 KM 0MH H3 MOE30B MPOXOAUT Ha 1,5 u GbicTpee Apy-

roro. Haiiaure ckopocTb KaX10ro noesna, ecju H3BeCTHO, YTO NepBbIH Noe3z
NPoXoaHT 250 KM 3a TO Xe BpeMsi, 3a KOTOpoe BTOpo npoxoauT 200 k.

469. Kak-1o pas, npusetes B roctd kK Manbiiy, Kapacon cben 30% Bcero
BapeHbs, uTo Obl10 B 1oMe Maublilla, Npy 3ToM cam Madbiul cbea 200 r Ba-
petbsi. 3ateM Mauibiwl ¢ KapsicOHOM OTNpaBUIKCH TyJSiTh HA KPbillly, B35IB C
co60o¥ ellié HEKOTOPOE KOJIMUECTBO BapeHbsl, B pe3yJbTarte 4ero B jome Majibl-
wa octanoch 1,7 kr Bapenbs. OnpenesinTe, CKONIbKO BapeHbs NepBOHaYaNbHO
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Ob10 y Manbiilia, ecyid H3BECTHO, 4TO B3siToe ¢ c060it BapeHbe Mavbill ¢
KapJicoHom cbeny nosHoctbio, npuuéM Manbiint — 300 r, Kapacon — é— oT
061L1ero KOJIMUeCTBa CbeJEHHOTO HM BapeHbS.

470. Buiitns ¢ Typ6asbl, rpyrnna TypucTOB 3a NepBblil JeHb MOXOAa NpoLLIa
20 kM. 3a BTOPOIi fieHb TypHCTh nipoiuiv 30% ocTaBluelicsi YaCTH MapLIpyTa, a

3a TPETHII U YeTBEPTBIH IHH — COOTBETCTBEHHO % H -é— YaCTH IyTH BCEro Hame-
yeHHOro Mapiupyra. Ha nsiteiii netb, npofias 80% ocTabluerocs nyTH, TYpHCTHI
BBILLJIH Ha MOpCKoe no6epexkbe. Haliaute npoTs»KEHHOCTb BCEro BbIOPaHHOro
TYPHCTaMH MaplupyTa, eCJiH MocJie BbIX0Aa K MOPIO TYPHCTaM OCTaJI0Ch MPOH-
TH 2 KM. ’

471. Vi3 nepBoro KpaHa Boja Te4&T CO CKOPOCTbIO 5 JIMTPOB B MHHYTY, a H3
APYroro — CO CKOPOCTbIO 7 JIMTPOB B MHHYTY. MI3BeCTHO, uTO A5 TOrO UTOGLI
HabpaThb Ba Beipa U3 1€PBOro KpaHa, Hy»KHO BABOe 60JibLLE BPEMEHH, 4eM 115
Toro, 4yto6bl HabpaTb NepBoe BePo U3 BTOPOro KpaHa. Bo cko/bKO pa3 06béM
nepBoro Beapa 6odblie 06bEMa BTOPOro Beapa?

472. Jlonka nuibiBET B YeThIpe pa3a MeIeHHee Katepa, npu 31oM 16 kuiomer-
POB Karep NpomnJbiBaeT OGbicTpee J10AKH Ha 3 yaca. Haiinure ckopocTb 104KH.
473. JIBoe pa6ounx, paboTasi BMeCTe, MOTYT OKJIEHTb KOMHATy 0605MH 3a 6 u.
3a CKOJMIbKO YacoB MOXKET OKJIEHTb KOMHATY KaXKAbli H3 HUX B OTJEJbHOCTH,
€CJIM NepBblil 3T0 CeNaeT Ha 5 4 GricTpee BTOPOro?

474. [Ige 6puransl, paboTtast BMeCTe, BcraxaJu rnoJie 3a 8 u. 3a Kakoe Bpems
MO2KeT BCraxaTb noJie Kaxuaasi 6puraga, paboTtas CaMOCTOATENbHO, €CJIH BTO-
po¥ Gpurazne Ha 3To TpebyeTcsi Ha 12 4 GoJiblue, YeM nepBoi?

475, JlBoe Tokapei, paGoTasi BMecTe, BhINOJHHIIM 3aJaHue 3a 12 u. 3a Kakoe
BpeMsi KaXXIblH TOKapb MOXET BbIMOJIHHTL 3TO 3alaHHe, paboTasi caMOCTOs -
TeJIbHO, €CJIM OIMH U3 HHX MOXXET €ro BhIMOJHHTb Ha 7 4 GbicTpee Apyroro?
476. [Ie MalUMHUCTKH AOJ/KHBI OblIM HameuataTbh no 60 cTpaHHLL KaXKaas.
Bropas MalnHHCcTKa nedatana 3a 1 4 Ha 2 CTpaHHLbl MeHblle, NO3TOMY 3a-
KOHuusa pa6oty Ha 1 u nozxe. CKOJMIbKO CTpaHHMLl B yac fevartasa rnepnasi
MaUIHHUCTKA?

477. TleTs Bbilles M3 IIKOAbI H MOLI& 0MOK CO CKOPOCTHIO 4,5 KM/4. Uepes
20 MHHYT 110 TOH >Ke A0opore U3 LWKOJbI Bblexas Bacs Ha Benocunene co ckopo-
cTbio 12 kM/u. Ha KakoM paccTosinuu oT wwKoJbl Bacs norowut [Terio?

478. Huna noexa/ia Ha BeJlOCHNeNle Ha PIHOK co cKopocThio 15 km/u. Uepes
6 MUHYT IO TO# JKe I0pOTe NoexaJ Ha MoMesie eé 6paT co CKOpoCThbio 40 KM/u.
Ha kakoM paccrosiHun ot foMa 6paT 1oroHUT Huny?
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479. PaccTosiHue Mexay ABYMs ropofamu aBTOOYC MPOXOAMT MO pacnuca-
HHIO 3a.8 yacoB. Uepes3 5 4acoB rocJe OTNpaBJeHHs OH CHH3HJ CKOPOCTDb Ha
10 kM/y, u3-3a yero npuexan Ha 20 MuHyT noaxe. Kakosa nepsoxauasbHas
CKOpOCTb aBTOOYCa?

480. HekoTopoe paccTosiHHe BeIOCHNEANCT 06bIYHO Npoe3dxaeT 3a 2 yaca. e~
pe3 1,5 yaca rnocJie HavaJsia ABH>KeHHs1 OH CHH3MJI CKOPOCTb Ha 3 KM/‘{, H3-3a
yero npuexan Ha 10 MHHYT ro3:ke o6bluHOrO BpeMeHH. KakoBa nepBoHayaJib-
Hast CKOPOCTb BeJIOCHTeAUCTa?

481. Paccrosinue mexxay cranuusimu A v B paBHo 78 km. M3 A B B Bbiwen no-
€3]1 4, NPOM/s HEKOTOpOe pacCTosiHHe, OblT 3aePKaH, a MIOTOMY OCTaBLUHHACH
nyTb A0 B NPOXOAHJI CO CKOPOCTbIO Ha 6 KM/u Goablie npexueit. Haiinure
NepBOHAaYaJbHYI0 CKOPOCTb [10€311a, €CJIH H3BECTHO, YTO OCTABLUHHCS MyTb 10
B 6b11 Ha 12 KM Kopoue NpoiAeHHOro A0 3afAep>XKKH H Ha MPOXOXAEHHE [yTH
nocJie 3a1€PXKH OblJ10 3aTPayeHQ Ha 15 MHHYT MeHblile, YeM Ha MPOXOXKAEHHE
MyTH 10 3a€PXKKH.

482. OgHOBpEeMEHHO H3 NyHKTa A B OHOM HamnpaBJleHUH BblexaJju ABa MOTO-
LIMKJHCTA: OIH CO CKOPOCTBIO 75 KM/, APYroii co cKopocThio 60 kM/u. Uepes
20 MHHYT BecJle/l 32 HUMU U3 NyHKTa A BblexaJ TpeTHi MOTOUMKJHCT. Haliau-
Te CKOPOCTb TPETHEro MOTOLMKJIHCTA, €CJIH H3BECTHO, YTO OH JIOTHAJI TEPBOrO
MOTOLMKJIHCTA Ha 1 yac no3xe, 4yemM BTOPOro.

483. TTapoxon nabiBét ot A 10 B no peke 5 cyTok, a oT B 10 A — 7 CyTOK.
Onpepesure, CKOJIBKO CYTOK MAbIBET /10T 0T A 10 B, ecjii U3BECTHO, uTo 00—
CTBEHHas CKOPOCTb Mapoxo/a NOCTOsiHHA B TeUEHHe BCEero NyTH.

484. MoropHast 1o1Ka NJbIBET 0T A 10 B 1o peke yeTBepo CyTok, a ot B 1o
A — 5 cyTok. Bo ckosbKo pa3 cKopocTb JBHXKEHHSI MOTOPHOH JIOAKH MO Teye-
HHIO 60JIbLLIE CKOPOCTH TEUEHHS PEKH?

485. TepBblit HaCOC J0JIKEH HAMOJHHTbL BOAOK Gacceitn o6bémom 360 M3 a
BTOPOIl — 06béMom 480 M3, TepBblit HacoC nepexkauHBas exeyacHo Ha 10 M3
BOJbl MEHbLLIE, YeM BTOPOH, M paboTaa Ha 2 4 foJiblue, ueM BTopoii. Kakoi 06b-
€M BO/Ibl epeKauHBaeT KaXkablli HacoC 3a yac?

486. [Nepsbili Hacoc nepekaunBaeT 90 M3 Bobl Ha 1 uac GbiCTpee, UeM BTOPOFH
100 m3. CKOJIbKO BOJIbI €2KeUaCHO NepeKauuBaeT Ka)/bili HacoC, €CaU Nepshbikt
nepekaurBaeT 3a uac Ha 5 M3 Bobl GOJIbLUE, UEM BTOPOI?

487. [1pu cMeLIHBaHWK OBYX PAaCTBOPOB OJHOH M TOH K€ KHCJIOTbl C KOHLIEH-
tpaunsmu 40% u 70% COOTBETCTBEHHO MOMYYHJIH PACTBOP, CofepKaLlnit 60%
KUCJAOTHI. B Kakom oTHOLLI€HHH 6bliH B35IThl NEePBblii H BTOPO# pacTBOpbI?
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488. B nepBom crnniaBe conepxxutcs 25% menu, a 8o sTopoM — 45%. B kakom
OTHOLUEHHH HYXKHO B3ATb NEPBbIl U BTOPOH CMJIaBbl, YTOOb! MOJYUHTb H3 HHX
HOBBIH cnaiaB, cofepxauiuii 30% menu?

489. Mimetorcs 1Ba cnJ1aBa ¢ pa3HbiM COAEPXKAHHEM XKeJjle3a: B TEPBOM COfiep-
xutcest 75%, a Bo Bropom — 25% xesie3a. B kakoM OTHOLLEHHH HAl0 B3SITh
nepBblil H BTOPOH CIJIaBbl, YTOOb!I NOJMYYHTh H3 HUX HOBbIH CNJaB, COmepxa-
wmit 40% xenesa?

490. I'pu cMelLMBaHUM PacTBOPA COJIH, KOHLEHTPaLHs KoToporo 64%, H apy-
TOro pacTBOpa 3TOMH XK€ COJIH, KOHUEHTpaLKst KoToporo 36%, nosyuuics pac-
TBOP ¢ KOHUeHTpauueli 48%. B kakom oTHOLLIEHHH OblJIH B35iThl NEPBbIH H BTO-
poit pacTBOpbI? :

491. Mapoxon HaéT OT MPUCTaHH A 10 MPUCTAHH B Mo TeueHHIo peku 2,5 ya-
ca, a 06paTHO — 5 4acoB. Bo CKo/IbKO pa3 CKOPOCTb ABHXKEHHS [1apOX0Aa Mo
TeYeHHIO PeKH 60JiblLe, YeM CKOPOCTD €r0 JABHXKEHHS MPOTHB TEYEHHUs?

492. Ipy30BHK efieT cCHauasa 3 MHHYTbI C TOPbI, @ 3aTeM 7 MUHYT B ropy. Ha 06-
paTHbili MyTb OH TPATHT 22 MHHYTHI. BO CKO/IbKO pa3 CKOpOCTb IPy30BHKa MPH
ABHXXEHHM C ropbl 60JIblLIe, YEM ero CKOPOCTb MPH ABHMkKEHUH B ropy? (CuuTaii-
T€, 4YTO CKOPOCTb ABHXXEHHS C rOpbl OMHAKOBA B 000X HAMPaBJIECHHSIX; 3TO Xe
OTHOCHTCS H K CKOPOCTH ABHXKEHHS B FOpY.)

493. 13 nynkra A B nyHKT B BblexaJ aBTOMOGH/Ib, 2 HABCTPeuy eMy H3 MyHK-
Ta B 01HOBPEMEHHO C aBTOMOGH/IEM Bblexas aBTobyc. Uepes HekoTOpoe BpeMsi
OHH BCTPETHJIHCh, a MOTOM NPOAOJIKaJH NyTb. ABTOGYC uepe3 9 uacos nocJe
BCTpeUYH MpHexas B NMyHKT A, a aBToMOGHJIb Yepe3 4 yaca rnocJie BCTPeuH —
B MyHKT B. Bo cKOJIbKO pa3 cpentsis CKOPOCTb aBTOMOGHJs GoJiblue cpeaHed
CKOpocTH aBTobyca?

494. 13 nyHkTa A B NyHKT B Bblexan aBTOMOGW/Ib, @ HABCTPEUY eMy U3 MyHK-
Ta B oaHOBpeMeHHO C aBTOMOGHJIEM Bblexas aBToOyc. Hepes HeKOTopoe BpeMst
OHH BCTPETHJIKCh, @ TOTOM MpoAo/Kaay nyTh. ABTobyc yepe3 16 yacos nocJie
BCTpeuH MnpuexaJ B NyHKT A, a aBTOMOGHJIb Yepe3 4 yaca nocJje BCTpeud — B
nyHKT B. CKOJIbKO BpeMeHH NpoBéJ B MyTH aBTOGYC?

495. Tpoe paGouux BbINOJHSAIOT HeKoTOpYIO pabory. Ecau 6ol paGoTanu ToJ1b-
KO MepBblil ¥ BTOPO# paboure UM TOJbKO MepBblil H TpeTHil, To pa6oTta 6blia
6bl BbiNoJIHeHa 3a 3 iHA. Ecain 661 paboTaJii TONbKO BTOPO# H TpeTHi paboune,
TO pa6oTa 6bl1a 6bl BbINOHEHa 3a 6 nHel. 3a CKOJbKO AHeH paboure BbINOJI-
HAT BClo paboTy, ecau 6YAYT TPYAUTbCA BTPOEM?

496. Tpoe paGouux BbINOJHAIOT HeKOTOPYIO paboty. Ecain 661 paboTtasu Togb-
KO nepBblil ¥ BTOpOH pabouue, To pabota Oblsia Obl BblMOJHEHA 3a 18 nHed.
Ecusii 661 paboTtanii TONIbKO NepBblii 1 TPeTHii paboune, To paboTa 6blia Obl Bbl-
nosiHeHa 3a 12 nHeii. Ecaim 6b1 paGoTasy ToJbKO BTOPOH H TpeTHi pabouue, TO
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paboTa 6blia Gbl BbinosHeHa 3a 9 Hel. 3a CKObKO fHel pabouyHe BbIMOJIHAT
BClO paboTy, eciu 6yayT TPyAHTbCS BTPOEM?

497. 3a kunorpamMm ofHoro npoaykra 4 10 kr apyroro sannauexo 200 pyo6.
Ecau npH ce30HHOM H3MeHEeHHH LieH NepBbiil NPOLYKT NofopoxaeT Ha 15%,
a BTopo# noaewieBeeT Ha 25%, TO 3a TaKoe Xe KOJMYECTBO 3THX NMPOAYKTOB
6yner 3annauyeHo 182 py6. CKOJIbKO CTOHT KHJIOTPAMM KaXK0T0 NPOAyKTa?

498. Mmetorcs 1Ba pacTBOpa OHOMH H TOM Xe coau B Boje. [is nosyueHus
cMecH, copepxkauteit 10 r conu u 90 r Boabl, GepyT NEepBOro pacTBopa BABOE
6oJbLUe 110 Macce, yeM BTOporo. Uepes Heeio M3 KaXKA0ro KHJorpamMma nep-
BOTO M BTOPOrO pacTBopa Hcrnapuoch no 200 r BoAbl, U A/ NOJyYeHHs] TAKOH
K€ CMECH, KaK W paHblue, TpeGyeTcs NepBoro pacTBOpa yxe BYeTBepo GoJiblie
no mMacce, yem BToporo. CKoJIbKO IpaMMOB COJIH CO1€PXKaJI0Ch NePBOHAYAb-
Ho B 100 r kaxkgoro pacteopa?

499. [1ga noe3na oTnpassitoTCs U3 MyHKTOB A u B HaBcTpeuy apyr apyry. Oxuu
BCTPETATCS HA MOJIOBHHE MYyTH, €C/M NMoe3N U3 A BbIHeT Ha 2 yaca paHblue,
yem roe3ft U3 B. Ecuin ke 06a noesza BbiiilyT 0AHOBPEMEHHO, TO Yepe3 2 yaca
paccTosiHie MeX/y HUMH COCTABUT UETBEPTb PACCTOSIHUS MEXIY MyHKTaMu A
H B. 3a cKobKO 4acoB Kaxblil 031 NPOXOAUT BECH MyTh?

500. Besocunenucer kaxayo MUHYTY npoeskaeT Ha 500 M MeHblle, yeM Mo-
TOUMKJIMCT, [TO3TOMY Ha NyTb B 120 KM OH 3aTpauuBaeT Ha 2 4 OoJiblie, 4em
MOTOLMKJHKCT. UeMy paBHa cKOpOCTb (B KM/U) KaXKA0r0 M3 HUX?

501. Mmeercs 200 r 30%-ro pacTBopa yKCyCHOM KHCI0Th. CKOJIbKO FpamMMOB
BO/bl HYXHO J06aBHTb K 3TOMY paCTBopy, uTo6bl NosyuHTh 6%-HbIi pacTBOp
YKCYCHOH KHCJIOTbI?

502. Nmeercs 300 r 20%-ro pacTBopa cepHoi KHCI0Tbl. CKOJIbKO rPaMMOB
BO/bl HY>KHO 100aBHUTb K 3TOMY PacTBOpY, YToGbI NoJayuHTh 16%-HbIi pacTBop
CepHOH KHCJOTHI?

503. [1Ba 3kcKaBaTOpa pa3Hoii MOLIHOCTH ik iMY. B1BOEM OHH BbIpBLIH sIMY
06béMom 49 M3 3a 1,5 uaca. Ecan 6b1 nepBblit paboTas OHH, TO OH BbIPblJ bl
e€ B 3 pa3sa GbiCTpee, 4eM BTOPOH. 3a CKOJIbKO YAaCOB OHH BbIPbI/H Obl 3TY IMY,
eCJ1d Obl KaXKibi#l 110 OYepeH BblpblJl Obl 10 NOJ-5Mbi?

504. [1Ba rpy30BHKa pa3Hoii BMECTHMOCTH BO3HJH 3epHO. BaBoéM oHM 3a 3 ua-
ca nepese3siv 31,5 T 3epHa. EcJiu 6bl nepBblil BO3WJ 3€PHO O/IMH, TO OH TIepeBé3
6b! ero B 2,5 pa3a GbicTpee, ueM BTOPOH. 3a CKOJIBKO YAaCOB OHM TepeBe3sJit Obl
BCE 3epHO, ecsid Obl, paboTast no ouepenu, nepeblil nepesés 21 T, a BTopoit —
10,5 1?
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505. Paccrosinue, paBHoe 840 KM, OHH H3 M0OE310B MPOXOIHT Ha 2 Yy GbICTpee
apyroro. B To BpeMsi Kak nepBblii noe3a NpoxoauT 63 KM, BTOPOiH NPOXOAMT
54 kM. Ha ckosbKo KM/ cKOpOCTb MepBoro noesaa 60.blile CKOPOCTH BTOPO-
ro?

506. M3 1Byx JIOLOUHBIX CTaHLMH, PACTONOXKEHHBIX HA pPeKe, OMHOBPEMEHHO
HaBCTpeuy APYr APYTY BbILLUIK JBE MOTOPHbIE JIOAKH C OAHHAKOBOH COGCTBEH-
HOH ckopocTblo. Hauanach rposa, U oaHa M3 HHX BepHYyJiachb Ha CTaHLMIO,
npoias 1o TedeHHio 12 MHHYT, Apyrasi NOBepHyJa 06paTHO NMPOTHB TEUEHHS
yepes 40 MuHyT. O6paTHbIil MyTh 06€HX JOAOK B CyMMe 3aHsa 52 MHHYTHL. Bo
CKOJIbKO Pa3 CKOPOCTb JIOAKH M0 TeYeHHIO pekH 60oJbllie CKOPOCTH JIOAKH NMPo-
THUB TEUYEHHUS?

507. B naboparopuu umeercs 2 Kr pacTBOpa KHCJOThI OfHON KOHLUEHTPALMH H
6 Kr pacTBOpa 3TOH XKe KHCJIOThI Apyro# KOHueHTpauuH. Ecau 3tH pactBopsl
CMeLLaTh, TO MOJMYYHTCS PACTBOP, KOHLIGHTPALIHs KOTOPOro cocrasisier 36%.
Ecan e cmelnath paBHble MacChl 3THX pPacTBOPOB, TO MOJYYHTCS PAcTBOD,
conepxaunii 32% kucnoTsl. KakoBa KOHLUEHTpaLUs KaXI0r0 H3 IBYyX HMeko-
LLUXCS PaCTBOPOB?

508. B naGopaTopuu nmeetcs 2 Kr pactsopa, conepxauuero 28% HekoTopoii
KHCJIOTHI, H 4 KI pacTBopa, coaepxatiuero 36% 3Toii xe KucioThl. Haitute
HanGoublLee KosuuecTBO 30%-To pacTBOpPa KHCJIOThI, KOTOPbIE MOXKHO MOJY-
YHTb U3 ITUX PACTBOPOB.

509. KpacHblit rpy30BHK BblBe3eT rpy3 C NMepBOro ckJjaja 3a 3 uaca, CHHHH
IPY30BHK BbIBE3ET IPy3 CO BTOPOTrO CKJaa 3a 6 4acoB. Bo cKo/bKO pa3 6bicT-
pee cHHHI IPY30BHK MOXKET BbIBECTH IPY3 C N1€PBOro CKJIaMa, YeM 3TO CleaaeT
KPacCHbIH, €CJ/IM KPacHbIH MOXeT BbIBE3TH IPy3 CO BTOPOro CKJaja Ha 7 yacoB
6bicTpee, ueM CHHHI C NlepBoro? ]
510. [Tepsbiii KpaH pa3rpy3uT 6apiy 3a 3 yaca, BTOPOi KpaH pasrpy3HT CyXo-
rpy3 3a 8 uacoB. Bo cko/IbKO pa3 nmpoH3BOAHTENbHOCTh MEPBOTrO KpaHa 60Jib-
1€ MPOU3BOAHTE/ILHOCTH BTOPOrO, €CJIH NMEePBbIH KPaH pa3rpy3uT CyXorpys Ha
10 yacoB GbicTpee, ueM BTOPOi KpaH Gapxy?

511. MoropHas Jioaka, poexa. Mo TeueHHIO PeKH 6 KM, BepHy/1achb Ha3aj, 3a-
TPATHB Ha BeCb NMyTb 35 MHHYT. Haliaure coO6CTBEHHYI0 CKOPOCTD JIOAKH, €CJH
M3BECTHO, UTO 18 KM 10 TeYEeHHIO peKH OHa MPOIJILIBAET Ha 15 MHHYT GbicTpee,
yeM MPOTHB TEUEHHS.

512. Katep cnycTusicsl BHH3 no peke Ha 36 KM, a 3aTeM BepHyJcst 0OpaTHO,
3aTpaTvB Ha Becb nyTb 3 u 30 MuH. Haliaute co6CTBEHHYIO CKOPOCTb KaTe-
pa, ecnH H3BECTHO, YTO 12 KM MO TeueHHIO PEKH OH MpOonJbiBaeT Ha 10 MHUHYT
ObiCTpee, UeM MPOTHB TEYEHHUS.
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513. OnuH Typuct Bbilles B 6 4 U3 nyHKTa A B NMyHKT B, a BTOpo# — Ha-
BCTpeuy eMy M3 nyHkta B B nyHKT A B 7 4. OHH BCTpPeTHJHCb B 9 U H, HE
OCTaHAaBJIMBASACD, MPOAOJ/KH/HU NYTb. BO CKOJIBKO pa3 CKOPOCTb NMepBOro Ty-
pucTa 6oJblie CKOPOCTH BTOPOrO TYPHCTa, €CJIH NepBblil NPHILEN B MyHKT B
Ha 5 yacoB paHblle, yeM BTOPoil npuién B myHKT A? CuHTaercs, uTo KaXabli
wés 6e3 OCTAHOBOK C MOCTOSIHHON CKOPOCTBIO.

514. Benocunenuct Boiexan B 5 4 U3 nyHkra A B nyHKT B, a B 9 4 u3 nyHkTa B
B NYHKT A Bblexast aBTOMOGH/b. OHH BCTPeTHJIHCH B 11 U M, He OCTaHaBJHBa-
ICb, NPOJOJ/IKHUIHN IBHKeHHe. Bo CKOJIbKO pa3 CKOPOCTb aBTOMOGKUS O0JIbliie
CKOPOCTH BEJIOCHIEIUCTA, eClii aBTOMOOWIb npyexas B NyHKT A Ha 11 yacos
paHblue, yeM BesocHneaucT B nyHKT B? Cuuraercs, 4To aBTOMOGH/Ib H BeJIO-
CHIEHCT ABHrajsHch 6e3 0CTaHOBOK C NMOCTOSAHHOM CKOPOCTHIO.

515. Tpu rpynnbl nporpaMMHCTOB, paboTasi BMeCTe, MOTYT BbITIOJIHHUTb MPO-
eKT 3a 4 Mecsila. 3a CKOJIbKO MECSILIEB MOXKET BbIMOJHHTD 3TOT NPOEKT KaXKAas
rpynna B OTAEJbHOCTH, €CJIH H3BECTHO, YTO MPOH3BOAMTENLHOCTb TPYAA BTO-
po¥i rpynnbl B TpH pasa 6oJiblie NPOU3BOANHTEJNLHOCTH TPETbEH H, KpOMe TOTO,
M3BECTHO, YTO NEepBOH rpymnne s BbIMOJJHEHHS BCero npoekTa Tpedyercs Ha
nosrofa GoJibllie BpeMeHH, YeM pabGoTaloLHM COBMECTHO BTOPOH WM TpeTbei
rpynnam?

516. Tpu rpynnbl nporpaMMucToB, pa6oTast BMeCTe, MOTYT BbIMOJHHTb MPO-
eKT 32 2 Mecsilla. 3a CKOJIbKO MECSILIEB MOXKET BbIMOJHUTb 3TOT MPOEKT KaXK-
Aasi TpyMnna B OTAEJAbHOCTH, €CJH M3BECTHO, YTO NPOH3BOAHTEJILHOCTb TPYAa
MepBOM IPYIIIbl B TPH pa3a 60Jblle [TPOU3BOAMTEbHOCTH TPETbEl H, KpoMe
TOro, U3BECTHO, UTO NEPBON rpynne s BbIMOJHEHHS BCEro poekra Tpedyer-
Csl CTOJIbKO K€ BPEMEHH, CKOJIbKO paGOTaloILMM COBMECTHO BTOPOH H TPETbeH
rpynnam?

517. Tloe3n npoxoaut MUMoO crtonba 3a 5 ¢. 3@ Kakoe BpeMsi (B CeKyHIAax)
NPOHAYT MUMO ApYT ApYra noe3f u 3/JeKTpHuKa, eC/IH CKOpPOCTh Noe3aa B 2 pa-
3a 6oJiblle CKOPOCTH 3JMEKTPHUKH, a AJIHHA noe3na B 3 pa3a 60Jiblue AIHHBI
NEKTPHYKH?

518. DuiekTpHuKa NpoxoaUT MHMO cTo6a 3a 8 ¢. 3a Kakoe BpeMst (B CeKyHIax)
NPOUAYT MHMO APYT APYra NacCaXXUpCKHH 110e3/ H 3JEKTPHUKA, €CJIH CKOPOCTb
NacCa)kUPCKOro rnoe3aa paBHa CKOPOCTH 3JIEKTPHUKH, a JUIMHA N1aCCAXKHUPCKO~
ro rnoesjaa B oJTopa pasa 60Jblue JJHHbl JIEKTPHUKH?

519. Ha ¢a6puke usrorasnuBaioT aBa copta crekna. Creko I copra nponyc-
kaer 45% cBera, a Il copra — 80%. B kakom OTHOLUEHHH HYXXHO CIJIABHTb
nepBbli U BTOPOH COPTA CTek/a, YTOObI MOJYUYHJIOCH CTEKJIO, MPponycKalolLee
60% cBera?
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520. Konaurepckas Mpou3BOIMT iBa BUAA IOKOMA/Aa C COAEpXKaHHEM KaKao-
60608 25% (MoJsiouHbii ) u 70% (ropbKHit). B kakoM oTHOLLEHHH HA0 CMelLaTh
MOJIOYHBbIH M FOPbKHH LIOKOJIaZ, YTOObI MOJNYYHJICS LIOKOJAL, COAepXKaluui
45% kakao-6060B?

521. 3a ueTblpe JHA COBMECTHON paboThl ABYX TPAKTOPOB Pa3jiHYHON MOLL-
HOCTH Obl10 Bcaaxano 0,9 nons. 3a cko/bKO JHel Mor 6bl BCcnaxarth BCE nose
KaXk[blii TPAKTOP B OTAEJIbHOCTH, €CJIH NepBbli TpaKTop MOXKET 3TO CleNaThb Ha
IBa JiHs ObICTpee, ueM BTOPOit?

522. Jlns nepeBo3KH rpy3a 6blJ10 BbIIENIEHO B MPy30BHKA PA3/iMuHOMN rpy30-
noabEMHOCTH. BTopo#t rpy3oBukK, paGorasi OTAe/NbHO, MOXKET NMepeBe3TH BeChb
rpy3 Ha TPH AHsl ObICTpee, ueM MepBbiid. 32 CKOJbKO AHEH MOXEeT rnepeBe3TH
BECb Py3 KaXKbli [PY30BHK, paboTasi OTAe/IbHO, eCJIH 3a NMATb JHEeHd COBMeCT-
HO#t pa6oThl rPy30BHKH nepeBessnu 0,75 Bcero rpysa?

2.7. 3apaHus c napamMeTpom
523. Onpe/ie/iHTe KOMUECTBO KOpHe#i ypaBHenust |22 — 4z — 3| = a npH Beex
NOJIOXKHTE/bHbIX 3HAYEHHSIX NapaMeTpa a.
524. Onpeze/uTe KONHYECTBO KOPHE# ypaBHeHust [222 + 4z — 7| = a npu Bcex
MOJIOXKHUTENbHBIX 3HAYEHHSIX MapamMeTpa a.
525. Haiinure Bce nosioxKUTE/IbHbIE 3HAaYeHHs k, IPH KOTOPbIX NpsiMast
y = kz + 1 nepecekaet B IByX pa3JiIM4HbIX TOUKAX JIOMaHYIO, 3alaHHYIO YCJI0-
-3z —4, ecanz < -2,
BUAMH { 2, ecan —2 < x < 2,
3x — 4, ecinz > 2.
526. Haiinute Bce oTpHuAaTeNbHblE 3HaUeHUs k, TPH KOTOPLIX NpsiMas y = kx
nepecekaeT B ABYX Pa3/iHYHbIX TOUKaX JIOMaHYI0, 3aJaHHYIO YCJIOBHAMH
T+ 1, ecmuz < -2,
y=¢ —l,ecm —2< <2,
—z+1, ecauz > 2.
527. Tlpu kakux 3Hauenusx p npsamas y = 0,3z + p o6pa3yeT ¢ 0CIMH KOOp-
AWHAT TPeYroJibHHUK, MJIoLLab KOToporo paBHa 60 KB. en.? '

528. Ipy Kakux 3HaUeHUAX p npsiMas y = —2x + p 06pasyeT ¢ OCAMH KOOp-
JIMHAT TPEYroJIbHHK, MJOLLAaAb KOTOPOro paBHa 49 KB. ef.?
529. Ipu kakux 3HaueHHsix n npsiMasi y = —1,52 + n o6pasyeT ¢ 0CAMH KO-

OpAMHAT TPEYroJibHHUK, TJIOLIalb KOTOPOro paBHa 75?
530. ITpu KakHx 3HauUeHUSIX m NpsiMasi y = 7z — 2m o6pa3yeT C OCSMH KOOp-
JHHAT TPEYroJibHHK, MJIOLLAAb KOTOPOro paBHa 147
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53 1. [1pu Kakux 3HaueHHsIX k YHCJIO 2 HAXOAUTCS MEX/y KOPHSIMH YPaBHEHHSA

202 — Lo+ (k - 3)(k +5) = 02

532. [1pyn Kakux 3HaueHHsIX k YHCJIO 3 HAXOAMTCS MEXKLY KOPHSIMH YpaBHEHHSI
2+z+(k-1)(k+7)=07 '

533. Haiinure MHOXeCTBO 3HaueHHil napaMerpa [, MPH KOTOPBIX YHCJIO 2 Ha-
XOAHTCS MEXKY KOpHsiMU ypaBHenusi 922 — 6z — (I — 2)(1 + 2) = 3.

534. Haiiaure Bce k, npu Kotopbix npsivast y = kz + 1 uMesia 6bl pOBHO ABe
o6LuKe TOYKH ¢ napabonoi y = kx? — (k — 3)x + k W nIpH 3TOM He nepecekasa

6bi napadoay y = (2k — 1)x? — 2kx + k + %

535. [lokaxute, uTo ypaBHenue 3- (4z2 — 122+ 11)(x? + 222 +125) = 24 —q?
HEe WMeeT KOpHeH HU MPH KaKUX 3HaueHUsX NapameTpa a.

536. [okaxwute, uTo ypasHenue (49x2 — 112z +65)(x? + 262+ 171) = 2 — a?
HEe HMeeT KOPHEH HH MNPH KaK1X 3HaueHHsIX NapaMeTpa a.

537. Hatinure 3Hauenus napamerpoB k U a # 0, np4 KOTOPBIX Npsimast

y = k(x—a) kacaercsi napaboJibl y = ax? W OpAMHATA TOYKH KACAHHS PaBHa 4.
538. Hatinute 3HaueHust napameTpoB k W b, rpu KoTopbix npsiMasi y = kx + b
Kacaercsi napa6oJibl y = x2 + bx U abCLUCCa TOUKH KaCaHusi paBHa 2.

539. Haiinure Bce 3HaueHusi napameTpa a, NpH KOTOPbIX YpaBHEHHE

z? — (a+ 4)x + 2a + 5 = 0 UMeeT ABa Pa3NHUHbIX KOPHSI, 2 CyMMa BEJIHYHH,
00paTHbIX K €ro KOPHSIM, He MeHblie —2.

540. Haiinure Bce 3HaueHHsi napameTpa a, NPH KOTOPbIX YPaBHEHHE

ar? — (2a+3)z + a+2 = 0 uMeeT [1Ba Pa3/HYHbIX KOPHSI, 2 CyMMa KBaApaToB
€ro KopHeu GoJiblue 3.

541. Cpentee aprcmMeTHUECKOE AEBATH YHcea paBHO 17, a cpeaHee aprdme-
THYeCKOE APYTHX OJHHHAALATH uKces paBHo 7. Haliaute cpennee apudmeru-
YecKoe BCeX ABAALATH UHuceds. ,

542. Halinure cymMMy Bcex TpEX3HAUHBIX YMCeJ, KpaTHBIX 15.

543. Haiinute cymmy Bcex TpEX3HAUHBIX YHCes, KPaTHbIX 14.

544. CpenHee reomeTpHuecKoe ABYyX YMce] paBHO 243, a cpeaHee reoMeTpH-
ueckoe Tpéx Apyrux uuces pasHo 32. Halinure cpeaHee reomeTprueckoe Beex
MATH Yyuces (CPeHHM reOMeTPHYECKHM 7 MOJIOXKHTE/bHbIX YHCE Ha3blBAETCS
apu(dMeTHUECKHIl KOpeHb n-0il CTENeHH U3 POM3BEIEHHs] STUX YHCe ).

545. Hainute Bce 3HaueHUs a, NPH KOTOPbIX MHOXKECTBO 3HaYE€HHH (DYHKUHH
y = x% — (2a — 1)z + 3a coBnagaer c npoMexxyTkom [1,5; +00).

546. HaiinuTe BCce 3HaueHHs m, NPHU KOTOPbIX OKPYXKHOCTb 2 + y? = 10 He
uMeeT oBLIMX Touek ¢ npsiMod mz + y = 10.
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547. Haiinure Bce Liesible 3HaYeHHs a, NPH KOTOPbIX BepLIXMHA napabosbl

y = 222 + ax + 1 JIeXHT Bbille NPAMON Y = Z.

548. Hafinure Bce 1iesble 3HaueHus a, NPH KOTOPbIX BEPLUHHA NMapaboJbl

y = z? 4 az — 2 NeXHMT HHXe NPAMOi Yy = 2.

549. Haiiaute Bce 3HaueHHs m, TIPH KOTOPbIX Napabosa y = 2 — x + 1 uMeer-
¢ npsiMoi z + my — 1 = 0 eAHHCTBEHHY1O OO6LLYIO TOUKY.

550. Haiinute Bce 3HayeHusi m, IpH KOTOPbIX Napabosia y = 2 + x + 1 uMeer
¢ npsiMoll my — = — 1 = 0 eIMHCTBEHHYIO 0OLLYIO TOUKY.

551. [pu KaKHX a HauMeHbllee 3HaueHHe QYHKUMH ¥y = 2 — 2ax + 43 Ha
[—2; +00) paBHO 7?

552. [Tpu KakHX a HanGoabilee 3HaueHHe QyHKUMH y = —x2 + 2ax — T1 Ha
[—3; +00) paBHo 10?

553. [1pu Kakux a unc/10 3 3aK/IOYEHO MEXLY KOPHSIMH YDABHEHHSI

2?2 -2ax+a%?-1=0?

554. T1pu Kakux a KOpHU ypaBHeHus 2 — 6azx + 9a2 — 2a + 2 = 0 GosibLue 3?
555. [TpH KaKMX 3HaUeHHsAX M BePIIHHA Napabobl y = ma? — 7z +4m Jexut
BO BTOPOH KOOPAMHATHOH YeTBEPTH?

556. [1pu Kakux LeJbIX 3HaYEHHSAX NapaMeTpa c ypaBHeHHe

VT =2+ /T — z = c uMeeT X0Ts bl OIMH KOPEHb?

557. I'lpy Kakux Lesibix 3HAYECHHSAX apameTpa ¢ ypaBHeHHe

2vz + 3+ V11 — 4z = c umeeT X0Ts1 Gbl OMH KOPEHb?

558. Haiiaure Bce 3HaueHus a, PH KOTOPbIX TOUKA MEPECEYEHHs TIPAMbIX
3r+ay+1 =0u2zx— 3y — 4 = 0 HaXOAUTCH B TPeTbeH KOOPAUHATHOM
YETBEPTH.

559. Haiinure Bce 3HaueHHsi a, NP1 KOTOPBIX TOUKA MepeceyeHHs NpsiMbIX
z+ 5y —3 =0uazx — 2y —1 = 0 HAXOZUTCH B UETBEPTOH KOOPAMHATHOMH
YEeTBEPTH.

560. Hajinute uncnio b, npu KOTOPOM OJHH M3 KOPHEH ypaBHEHHS

z3 — 522 + 3z + b = 0 paBen 2 + V/5.

561. OnpenennTe ypaBHeHHs KacaTesbHbIX K OKPYXXHOCTH x2 + y? = 5, npo-
XOAALIKMX yepes Touky M (3;1).

562. Haiizute Bce 3HaueHHsi mapaMeTpa a, NMPH KOTOPbIX rpaduk yHKUHH
y = ax? + 2z — a + 2 nepecekaer ocb O B 0JHOI TOUKE.

563. Hafinure Bce 3HaueHHsl napameTpa a, NPH KOTOPBIX TOYKA NepeceyeHHs
npaAMbIX ¥ = 2z + 3 H Yy = 2a — 3T JAEXKHT Bbillle IPAMOHA § = Z.

564. Haiinure Bce 3HaueHHsi napameTpa a, NpH KOTopbIx ToukH A(1,2),
B(3,a + 1), C(a,4) nexar Ha 0qHO# NPsSIMOH.

565. Haiinure Bce 3HaueHHs mapamerpa a, NPy KOTOPLIX TOUKA NepeceyeHus
NpsMBIX Y = 5 — 3 Uy = a + 1 — 2x NeXUT HHXKe NIPAAMOH y = —x.
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566. OnpenennTe KOJNHUECTBO KOpHEit ypaBHenust |£2 — 6z + 4| = a npH Beex
HEOTPHLATENbHbIX 3HAUEHHSIX NTapaMeTpa a.

567. Onpenenure KOMMUYECTBO KOPHeHl ypaBHeHHs |2 — 4x| = a npu Bcex
HEOTpHLATEJIbHbIX 3HAaUEHUsIX NlapameTpa a.

568. IIpy KaknX LesbiX 3HAYEHHSX 1 peLUeHHEe CHCTEMBI

nr—y=2>,
20+ 3ny =7

569. [pH KakKX LEe/bIX 3HAUCHHUAX 7 PELLIEHHEe CHCTEMbI
{ 2nz +y = 4,

ya0BJIeETBOPSeT ycaoBusm ¢ > 0, y < 0?

oBJIETBOPSET ycqoBusam = > 0, y > 07
3z —2ny=5 i pAeTYy y
570. HaiinuTe BCe 3HaueHHMst a, IpH KOTOPbIX rpadK QyHKUHH Y = az?—6z+a
pacrnoJioxkeH HHXKe ocH abcumcc.

571. Hafinure Bce 3HaueHus a, npH KOTOPbIX rpadHK QYHKLHH
y = ax? — 2ax + 3 pacrosiokeH Bbillle OCH abCLHCC.

572. Hafinure Bce 3HaueHHs1 a, NPH KOTOPbIX rpadvK GyHKUHH
y = ax® — 47 + a PacnoJioXKeH Bhillie 0CH aBCLHCC.

573. Halizure Bce 3HaueHHs a, PH KOTOPbIX rpatHK QYHKLHH

y = az? — 8% + a pacrofioxKeH HHXKe OCH aBCLKCC.

574. Jlaun ase napabonbl y; = x2 + bx + ¢, y2 = —x2 + kr + 1 v onna
13 Touek ux nepeceuenust A(1;2). Ilpoekuus BeplunHbl BTOpo# napabosibl Ha
ocb Oz Ha 1 ef. npaBee, 4eM MpPOEKLHs BepLUHHbI MepBOH nNapaboJibl Ha 3Ty
Xe ocb, U nepast napabona nepecekaer ocb Oz B Touke z = 2. Haiiaure
KoaHUHeHTH k, [.

575. [laubl aBe napaboabl y; = r2+bx+c, yo = —x2+dz+ f ¥ 0aHa U3 TOYEK
ux nepeceuenuss A(2;3). ITpoekuus BeplinHbl BTOPO# napa6obl Ha ocb Ox
Ha 2 el. nMpaBee, 4eM MPOEKLMA BepLIHHBI NepBoii napaboJibl Ha 3Ty XKe 0Cb, H
BTOpas napa6ona nepecekaer ocb Oz B Touke & = 3. Halante ko3 PuLHEHTE
b, c.

576. [apaGona y = z2 + br + ¢, CHMMeTPHUHAs OTHOCHTEJILHO TIPSIMON
x = —2, Kacaercs npsaMoi y = 2z + 3. Haiiaute koadduumenTs b, c.

577. [1apabona y = z2 + bx + ¢, CHMMETPHYHAsH OTHOCHTEJIbHO MPAMOH & = 3,
Kacaetcs npsmoil y = 2z — 5. Haiaute kosdduunentsl b, c.

578. Haiinure Bce 3HaueHnst napamerpa b, np1 KOTOPbIX ypaBHEeHHE
z% — 2bz + b + 6 = 0 UMeeT TONIbKO OTPHLIATENbHbBIE KOPHH.

579. Haiinure Bce 3HayeHus napameTpa b, Mpy KOTOPbIX ypaBHEHUe
z? — 2bx 4 b+ 6 = 0 UMeeT TONAbKO NOJIOKHTENbHbBIC KOPHH,
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580. l'Iompofn‘e rpaduk GyHKUMH y = f(z), rae
é, e T < —2,
x .

fle)=q z _
2
z% — 6z + 8, ecan x > 2.

[1pH Kakux 3HaUEHHSIX M NpsIMast y = M UMeeT ¢ rpadHKOM 3TOH dyHKLHH

nBe o6LI1e TOUKH?

581..IToctpoiite rpaduk pyHkuun y = f(x), rae

222 + 82+ 8, ez < —1,

||+ 1, ecin — 1<z <3,

-1-2, ecan x > 3.
T

l,ecain —2 <z <2,

fz) =

[Tpu KaKuX 3HaueHUsIX m MpAMas y = m UMeeT C rpavKoM 3ToH PYHKLHH
TPH O6ILHE TOUKH?
582. IMocrpoiite rpaduk ¢ynkumn y = f(x), roe

g, ecau z £ —3,

fz) =

z+1,ecnn —3 <z <3,
4z% — 32z + 64, ecn T > 3.
[Tpy kKaKHX 3HaUEHHAX T NpsAMast y = M UMeeT ¢ TpaHKOM 3TOH YHKLHH
OJIHY OOLLYIO TOUKY?
583. IMocrpoiite rpaduk pyHkunn y = f(z), rae

1
- eciiz < —1,

flz) =

—z,ecM —1 <z,
—z% 44z — 4, ecnuz > 1.
[1pu kakux 3HaueHUsIX m npaMasi y = m UMeeT C rpaduKoM 3ToH QyHKLHH
TPpH O6LLHE TOUKH?
584. Ipu kakom HauboJbLIEM LieJIOM 3HaYeHHH k npsimast y = kx + 4 He ne-
pecekaet napaéoay y = 3 — 2z — x2?
585. [1pu kakoM 3HaueHuH k npsimas y = kz — 3 uMeeT ¢ napaboJiofi
y = 22 — 2z + 1 oauy o61Li1yi0 TOUKy?
586. [1pu KaK1X HEOTpHLIATEJbHBIX 3HAaUeHHSAX k npsAiMas y = kz — 2 He nepe-
cekaer napabony y = z2 — x — 1?
087. Ilpv KaKux OTpPHLIATENbHBIX 3HaYeHHAAX k npamas y = kz — % MMeeT C

napa6onoil y = z2 + 3z — 4 He 60J1ee OAHOM TOUKH MepeceyeHUs ?
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588. Ilpn Kakux oTpuuaTeNbHBIX 3HauUeHHsX k npsmas y = kx + 5 umeer ¢

napa6osioi y = x2 — 4z + 14 eqUHCTBEHHYIO OOLLLYIO TOUKY (KacaeTcs)?

589. I'lpu Kakux oTpHUATeNbHbIX 3HAYEHHAX k npsMas y = kx — 1 uMeer ¢

napa6osiol y = 2 4+ 2z + 3 eIMHCTBEHHYIO O6LLLYIO TOUKY (Kacaercs)?

590. [Tpy KaKKX NOJIOKHUTEbHBIX 3HAUeHHUsIX k npsiMas y = kz — 13 nepece-

kaet napaboay y = x? + 3z — 4 B ABYX TOUKax?

591. I'Ipu KaKHX MOJIOXKHTENbHBIX 3HAUEHHSIX k NpaMas y = kz — 5 nepecekaer

napaboay y = 2 — 2x — 1 B IByX TOuKax?

592. I1pu KaKux MoJIOKHTENbHBIX 3HaUEHHSIX k npsimast y = kx — 8 u napaboJia

y = 22 4 5z + 1 He UMeIOT OBLLMX TOUEK?

593. I'lpu KaKHX NMONOXKHTENbHBIX 3HaYeHHsIX k npsaMasi y = kz — 11 1 napa-

6onay = x2 + 6z + 25 He UMeIOT OBLLMX TOUeK?

594. Haitante Bce 3HaueHus mapamMeTpa a, NPH KOTOPbIX CHCTEMA HEPABEHCTB
8 —bxr >4xr — 12,

{ 3z + 16 < 5z + 4a

595. Haiiaure Bce 3HaueHus napamMeTpa a, NPH KOTOPbIX CHCTEMa HEPABEHCTB
12+ 7z < 9z — 6,

{ z—9<ba-2z

596. [Tpu Kakux OTpHLATEJbHbIX 3HAUEHHsX ¢ napaboaa y = 2 + 3z — 2¢

umeeT ¢ ocbio O He MeHee O/IHOM 061Ul TOYKH ?

597. [1pH KaKux 3HaueHHaX p napabona y = pzr? — 4 + 3 He UMeeT C 0CbIO

Oz 1Y 01HOH 06LUEN TOYKH?

598. Ipu kakux 3HaueHHsix p rpaduku dyukuuit y = pr? — 24z + 1 u

y = 12z% — 2px — 1 nepecekalTCs B ABYX TOUKAX?

599. [Ipu KaKux oTpHLATE/IbHBIX 3HAUeHUsIX k npsiMasi y = kx+10 n napabosa

y = —x% — 32 4 6 He UMeIOT OBLIKMX TOYEeK? '

600. Ornpeaennre HauGodbliee Lesoe 3HaUYeHHe a, TPH KOTOPOM KOPHH YpaB-

HeHUst az? — 4z + 2 = 0 UMeIOT pasHbie 3HaKH.

601. I'pu Kakux 3HaueHHsix b M ¢ BepuwIMHa Napaboabl y = x2 + bz + ¢ Haxo-

aMTCs B Touke (—4;7)?

602. [Tpu kakux oTpHLATENbHBIX 3HAUYEHHUSIX k NpaMast y = kx + 2 rniepeceKaer

OKpYXHOCTb 2 + (y — 4)? = 2 B IBYX TOuKax?

603. [Tp1 KaKuX HEMONOXKHTEbHBIX 3HaueHHsiX k npsimast y = = + k + 1 ne-

pecekaet okpyxHocTb (z + 1)2 + (y — 1)? = 2 B aByx Toukax?

604. ITpu KakKx 3HaueHusix a napabonay = 3z2 —2ax+4 nnpamasy = a—2

He HMeloT 06LUIMX Touek?

605. IIpu Kakux 3Hauenusx k napabona y = 2z2 + 2kz + 6 W npsmas

y = —k — 6 He uMeloT OGLIHUX TOUEK?

HUMEET POBHO OAHO HeNOE peLlIeHHE.

HMEET DOBHO [1BA LI€JbiX PELLIEHHA.
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606. [1pu kakux 3HaueHusx k npsamas y = kx — 2 He UMeeT OGILKMX TOYEK HH C
napaGosiol y = z2 + 3z — 1, uu ¢ napabosoit y = 2 — x + 2?
607. I'lpu kakux 3HaueHusx k npsiMas y = kx + 5 He HMeeT OOLLHX TOYEK HH C
napa6oJioit y = —2z% — 2z + 3, uu ¢ napabosoit y = 22 + 5z + 21?
608. Haiinute Bce 3HaueHHsi a, NIPH KOTOPbIX MpsiMasl y = ax Nepecekaer B
TPEX pa3iHuHbIX TOUKaX rpaduk GpyHKLHH

2z + 4, npuzx < —4,
y=< —4,npu —4 <z <4,

2z — 12, npuz > 4.
609. I1pu kakux 3HaueHUsiX NapaMeTpa a BCe peLleHHs1 HepaBeHCTBa
222 + 2(a + 2)z + a + 6 < 0 ABAAIOTCS NONOKHTENbHBIMU YHCTAMH P

610. I'pu KakHx 3HaUEHHsIX MapaMeTpa a BCe pellleHHs HepaBeHCTBa
222 + 2(a — 2)z + 6 — a < 0 ABIRIOTCA OTPULIATENbHBIMH UMCIAMH?

611. Hafiaute Bce 3HaueHHUsi a, NPH KOTOPbIX HEPABEHCTBO

z? — (6a + 2)z + 9a + 3 < 0 He UMeeT peLLeHHH.

612. Haiinure Bce 3HaueHus a, TpH KOTOPbIX HEPABEHCTBO

—z2 + (3 — 4a)x + 3a — 1,75 > 0 He uMeeT peLleHHH.

613. Haiinure Bce 3HaueHusi napamerpa a, NpH KOTOPbIX HEPABEHCTBO
az? + (@ — 3)z + a > 0 BLINOJHAETCSA NPH JHOOLIX .

614. Haiinure Bce oTpHUATeJIbHble 3HAUEHHSi Mapamerpa a, NpPH KOTOPbIX
HepaBeHCTBO az? + (@ — 6)x + a > 0 He UMeeT pelLeHHil.

615. Haiinure Bce 3HaueHust napameTpa k, NpH KoTopblx npsaMasn y = kx + 4
HMeeT He MeHee TPEX Pa3JIHYHbBIX OOLUMX TOUeK C rpadHKOM PyHKLHH
y = |4z — 5| — 1|.
616. Hainure Bce 3HaueHus napameTpa k, NpH KOTOPbiX fipaMast y = kx + 2
MMeeT He MeHee TPEX Pa3JIHYHbIX OOLMX TOYEK C rpapuKoM QyHKLHH
y = |3z — 2| —4].
617. Haiigure Bce 3HaueHus k, MpH KOTOPbIX NpsiMast y = kx nepecekaer rpa-
vk dyHKUMM y = y(T) POBHO B IBYX TOUKAX, 1€

2+ 3, ez < —2,
y=4 225, ecmm —2<2z<2,

—-0,52, ecanzx > 2.
618. Haiinure Bce 3HaueHHs k, IpH KOTOPbIX NpsMast y = k& nepecekaer poB-
HO B 1ByX Pa3JHUHbIX TOYKAX rpadHK QyHKLIHH, 3aaHHOMH YCOBHSMH

3z + 5, eciH T < —2,
y=4q —x+2, e —2<x<2,

T —2, ecn x > 2.
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619. Hafinure Bce 3HaueHus k, pH KOTOPBIX NpsiMas y = k& nepecekaer poB-
HO B [IByX TOYKaXx rpamk pyHKLMH, 3aJaHHOH YCJOBHIMH

3z + 3, ecan x <0,
y=+< T —2, ecin 0z <1,

-2z +1, ecan z2>1.
620. B oxpy»xHOCTH C LeHTpoM B Touke (6;4) 1 panHycom 4 npoBeaeHbl 1Ba
IMameTpa, NapaJuienbHble 0csiM KoopauHat. Haiinure Bce 3HaueHus k, NpH Ko-
TOpbIX NPsIMast y = kT HMeeT POBHO OJHY OOLLYIO TOYKY C IHAMETPAMH.
621. Ha xoopauHartHo# nuockocTH npsiMble z = 2, ¢ = 12,y = 4uny = 8
OTpaHHYMBAIOT NpsiMoyrosbHUK. Haiiaute Bce 3HaueHus k, MpH KOTOPbIX Npsi-
Mast y = kx MMeeT POBHO /iBe OOLHE TOUKH C MHOXKECTBOM TOUEK, NIPHHAJIe-
XALUKX IHArOHAMSIM 3TOTO MPSIMOYTOJIbHHUKA.

2.8. Teomerpus

2.8.1. BnucaHHas n onucaHHasi OKPYXKHOCTb, TPEYTOAbHHK
622. AB u CD — puameTpbl OKpYKHOCTH. [loKa)XXHTe paBeHCTBO TPeyroJib-
HukoB ABD u ACD (cM. puc. 236).

D

C
Puc. 236

3v15
T

Menuana, npoBeieHHAs K €ro TpeTbell CTOPoHe, MeHblle e€ noJoBuHbL. Haii-
aute Ry/15, rae R — paauyc OMMCaHHON OKOJIO 3TOTO TPeYroJbHHKA OKPY K-
HOCTH.

624. KaTeTbl NpsiMOYyroJibHOro TpeyrosibHuka paBibl 36 1 48. Haiigute pac-
CTOSIHHE OT LIEHTPA BMHCAHHON B TPEYTOJIbHHK OKPY>KHOCTH 10 BbICOTHI, MPO-
BEICHHOM K FMIIOTEHY3€.

623. [In1Hbl ABYX CTOPOH TPEYroJIbHHKA paBHbI 2 U 3, ero nJowans S =
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2.8.2. TpeyroabHuk

625. TpeyronbHuk ABC — npsamoyrosibHblii, CH — ero Bbicota (CM.
puc. 237). dokaxwure, yto TpeyrosbHUKH ABC w BC H nogo6HbI.
A
H
C B
Puc. 237

626. Ha cropone AC npsimoyrosibHoro tpeyrosibiuka ABC ¢ npambiM yr-
JoM C Kak Ha IHaMeTpe NOCTPOEHA OKPYKHOCTb, NlepeceKaiollas CTopony AB
B Touke K. Halinure paauyc OKpy»XHOCTH, OTHCAaHHOH OKOJIO TPeyroJibHHKa
BCK,ecin AC =13, AK = 5.

627. Touku M, N, P — cepeaunbl ctopod AB, BC, AC tpeyroabiika ABC
COOTBETCTBEHHO (CM. puc. 238). [lokaxure, yto TpeyrojbHHK M N P nono6ex

Tpeyrosbhuky ABC. B

P C
Puc. 238

628. Jlpe CTOpOHBI Tpeyro/ibHMKa paBHbl 1 cM H v/15 cM, a MeHaHa K TpeTbeil
cTopoHe paBHa 2 cM. Haitaute (5 ~ /15)p, rie p — nepuMeTp TpeyroibHHKa.
629. B paBHo6enpenHom tpeyroabhiuke ABC (AB = BC)Touku M u N —
cepelHHbI 60KOBbIX CTOpPOH. Halinte paguyc oKpyKHOCTH, BITHCAHHOH B Tpe-
yroabHHK M BN, ecnu nepumerp tpeyroabHika ABC paBeH 32, a anuHa or-
peska M N paBHa 6.
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630. Otpeskn AB u CD nexart Ha napanienbHblX npsmbix, AD u BC nepe-
cekatoTesa B Touke O, npu 3toM BO = OC. [lokaxkuTte paBeHCTBO TPeyroJb-
Hukos AOB u COD. :

631. B tpeyrosnbiuke ABC npoBeneHa MeadaHa AD. Haiinute BL, ecau
AL — Bbicota Tpeyroabiuka u AB = 1 cm, AC = v/15¢m, AD = 2 em.
632. B pasuoGenperHoM tpeyrosnbiuke ABC (AB = BC) nnuna cpenHei

anuul M N'pasua 6 (M € AB, N € BC), asin ZBAC = % Haitnute pa-

IHYC OKPYKHOCTH, BMUCAHHOMH B TpeyrosibHik M BN

633. [lokaxuTe, 4TO MeaHaHbI, TPOBEAEHHbIE K GOKOBBIM CTOPOHAM paBHOGE -
PEHHOrO TPeyroyibHHKa, paBHbI.

634. B npsamoyrosibHom TpeyrosibHike ABC (£C = 90°) npoBeneHa Mea1a-
#a C' D, anvHa koTtopoi 2,5 cm. Halinute nepumerp TpeyrosbHHKa, eCJiv OHH
M3 KaTeToB Ha 1 CM MeHbllie THMOTEHY3bI.

635. [ln1Ha oQHOrO M3 KaTeToOB MpPSIMOYTOJNBLHOIO TPEYroJibHHKa paBHa 12.
PaccrosiHie oT LeHTpa OMHCaHHOI OKOJIO 3TOrO TPEYrOJNbHHKA OKPYXHOCTH
JI0 3TOro Kateta paBHO 2,5. HaliauTte paanyc BNHCaHHOK B 3TOT TPEYrOAbHHK
OKDY>KHOCTH.

636. B tpeyroabnuke M NP nposeneHa Meavana M D. Haiigure eé anuny,
eciH MN =1, MP = /15 1 cos ZMNP = %
637. TanreHc octporo yria BAC npsimoyrosibHoro tpeyrojibHika ABC

(£C = 90°) paseH —1% a paccTOsiHHE OT LIeHTpa ONHCaHHOH OKOJIO 3TOro Tpe-
YroJIbHHKa OKPY»XHOCTH 10 kateta AC pasHo 2,5. Haiinure nepumerp 3toro
TPEYroJibHHUKa.

638. nnHbl ABYX CTOpPOH TpeyrosibHHKa paBHbl 27 W 29. [liMHa MeaHaHbl,
NpOBeNeHHON K TpeTbeH CTOpOHe, paBHa 26. HaiiauTe BbICOTY TpeyroJbHHKa,
MPOBELEHHYIO K CTOPOHE LTMHOH 27.

639. JInnHbI 1BYX CTOPOH OCTPOYIOJLHOTO TpeyrobHUKa paBHbl /10 H v/13.
Haliaute anuHy TpeTbeil CTOPOHBI, €CJIH OHA PaBHA AJIMHE NPOBEEHHOM K Hel
BBICOTHI.

640. B tpeyrosibinke ABC AB = 5, AC = 2, BC = 4. Touka K Jexur
Ha ctopoHe BC u BK = 1, Touka M niexHT Ha ctopoHe AB u BM = 1,25
(cm. puc. 239). Nokaxure, uto MK || AC.

641. B paBHoGeipeHHOM Tpeyro/ibHHKe NpoBedeHa MeaHaHa K 60KOBOH CTO-
poHe, paBHO# 4. Haiinute KBajpaT AAHHbI OCHOBAHHS TPEYroJibHHKA, €CJH
IJIMHA MeJHaHbl paBHa 3.
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K
Puc. 239
642. Tpeyronbuuk M N K 06pa3oBaH CpeAHHMH JHHUAMH TpeyroJibHuka ABC

(cm. puc. 240). [lokaxkuTe, 4TO BCE €ro yribl paBHbl COOTBETCTBYIOLIUM YI/1aM
Tpeyronbiika ABC.

B

Puc. 240

643. OcHoBaHue paBHOGeApeHHOTO TpeyroJbHHKa paBHo 30, a BbICOTa, NMPO-
BeléHHasi K GOKOBOH CTOpOHe, paBHa 24. Haiinure 1iHHYy 60KOBOH CTOPOHbI.
644. buccekrprca npsAMOro yriia TpeyrosibHHKa JENHT ero Ha JBa paBHOOe1-
PeHHbIX TpeyrosibHHKa. JlokaXkure, 4TO U MCXOAHBIN TPeYroJbHHK paBHOOEN-
peHHBI.

645. Menvana, npoBesieHHas K OHOM H3 GOKOBBIX CTOPOH PaBHOGENPEHHOrO
TPeyroJIbHHKa, NEJIMT €ro NepuMeTp Ha YacTH AnHHO# 15 u 6. Haiinute pauny
60OKOBO#H CTOPOHBI.

2.8.3. MNpsamoyroabnuk. Mapaanenorpamm. Ksaapar. Pom6
646. B pom6 BrnHcaHa OKPYXHOCTb paauyca 5. PaccTosHue Mex1y TOUKaMH
KacaHHsl 3TOH OKPYKHOCTH ¢ ABYMsl COCENIHMMH pé6pamu pasHo 6. Haiinure
CTOPOHY pom6a.
647. B napasnnenorpamme ABCD OucceKTpUChl npu cTopoHax AB u CD
nepecekaorcs B Toukax K u L coorBerctBeHHO, npuuém AD > CD u
KL = AB. Haiiaure, Bo ckosibKo pa3 AD 6Goabwie CD.
648. B napaanenorpamme ABCD [uaroHand IeprneHAMKYJSpPHbL (CM.
puc. 241). [lokaxwure, uro ABC D — pom6.
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Puc. 241

649. buccekrpuca yrna BAD (£LBAD = 60°) napaanenorpamma ABCD
nepecekaert npoaosketue npsimoit C D 3a Touky C B Touke N, CN = 2. Haii-
aute BD, ecan AB = 4.

650. B napaanenorpamme ABCD annHa otpeska AB paBHa 4. Buccekrtpuca
yria A nepecekaer ctopody BC B Touke K, a npoao/mkenue ctoponsl CD B
Touke E. Haitnure nanny otpeska KC, ecau EC = 1.

651. B napaanesnorpamme ctopoHa ¥ 6oJibluasi AHaroHaMb PaBHbl COOTBET-
ctBeHHO 3 u /37. Haiinure nepuMeTp napasisiesiorpamMma, eciid ero oCTpbiii
yroJ paseH 60°.

- 652. B ueTbipéxyrosibHHKe AMaroHaH MepreHauKyapHbl U NeasTCS TOUKOMH
nepeceueHus nonosiam. Jlokaxxure, YTo JaHHbI YeTbIpEXYTOJIbHHK — pOMO.
653. CtopoHa pom6a paBHa 5 CM, a IJIMHbI AMAaroHaJjel OTHOCATCS Kak 4 @ 3.
Hafinure cymmy annn auaroHaseit pom6a.

654. B npsimoyrosnbinke ABCD touka M — cepenuna BC (cM. puc. 242).
Jokaxkure, uto TpeyrosbHuk AM D paBHOGepeHHBIH.

B M C

Puc. 242

655. [1epumetp napaanenorpamma pasel 90, a ocTpbiil yroa — 60°. Juaro-
HaJ/lb MapaJuieslorpamMMa JeJUT ero TyrnoH yroJ Ha YacTH B OTHOLIeHHH 1 @ 3.
Haiinure Gosbiuyto cTOpoHy napaJuJiesiorpamMma.

656. B napansnenorpamme ABCD 6nccektpuca Tynoro yraa B nepeceka-
eT cropoHy AD B Touke F. Haiinute mepumeTp napasjenorpamma, eciu
AB=12uAF:FD=4:3.
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2.8.4. Tpaneuus

657. Touku M, N, L, P — cepeaunbl cTopod AB, BC, CD, AD tpaneuuu
ABCD cootBeTcTBeHHO (cM. puc. 243). Jokaxure, uto M N L P — napaJe-
JIOrPaMM.

B N C

P
Puc. 243

658. B tpaneuyio ABCD BnucaHa oKpyXHOCTb (cM. puc. 244). [lokaxure,
yro AB+ CD = BC + AD.

B C

Puc. 244

659. Tpaneuys ¢ 0OCHOBaHUSIMH 6 H 8 BNUCaHa B OKPYKHOCTb, NPHYEM pac-
CTOSIHHE OT UEHTPa OKPYKHOCTH 10 6oJibllero ocHosaHus paBHo 3. Haiigute
BbICOTY TparneLHH.

660. Tpaneuust ABC D BnucaHa B OKPYXHOCTb (cM. pHc. 245). [lokasxuTe, uTo
OHa paBHOOepeHHas.

B C

K—r

Puc. 245
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661. B tpaneunn ABCD c ochoBanusimi AD = 10 u BC = 5 npsimasi, npo-
XoJsiilas uepe3 Touky A u cepenrHy auaroHanu BD, nepecekaer ctopory C D
B Touke L u npsimyio BC B touke K. Haipure LD, eciu CD = 9.

662. B paBHOGOUHON TpameLMH AMAroHa/¥ B3aUMHO MeEpIEHAUKYJIAPHBI, a
cpenHss NMHHSA paBHa 4 cM. Hainure BbicOTy TpaneLmy.

663. OkoJio kpyra paauyca 2 onucaHa paBHOGeapeHHasi TPAMeUUsi C OCTPbIM
yraiom 30°. Haitnute asivHy cpenHei JIMHUK TpareLmH.

664. Okouo kpyra onucaHa paBHoOGOUHAs TPANeUHsl, CPEAHSIS JIMHHST KOTOPO#
paBHa 10. Onpenennte nepumeTp TpaneLmH,

665. OKo/I0 OKPYXXHOCTH OnKcaHa paBHOGOYHAsSI TparneLusi, CPEAHSs JHHUS

. 4
KOTOPOH paBHa 5, a CHHYC OCTPOTO YrJa npu OCHOBAaHHH paBeH 5 Haiinure

NJIOLLA /b TPaTeLHrH.
666. [{narona/y paBHOGOUHON TpaneurH B3aUMHO NeprieHAUKYISPHBL, a NJ10-
Llajb TpaneLuxy paBHa 4. Haliaute BbICOTY TpaneuuH.

2.8.5. n-yroabHUKH
667. Paguyc onncaHHO#N OKOJIO NMPaBHJBHOrO LIECTHYTOJbHUKA OKPYXHOCTH
6oJblle PafMyCa OKPYKHOCTH, BITMCAHHOH B 3TOT LIECTHYTObHUK, Ha 1. Haii-
IMTE CTOPOHY JAHHOTO LLECTHYTOJNbHHUKA.

2.8.6. OkpyxHOCTb, XOpJaa, KacaTeJbHas, CEKYLLas
668. loxaxwure, uto Tpeyroibiiukd ABK n C DK nonoGHbl (cM. puc. 246).
B

C

Puc. 246

669. Jokaxure, uto Tpeyronbikd AOB u OBC paBHbl (CM. puc. 247).

670. OxpyxHocTH paadycoB 13 1 20 nepecekatoTcs B ABYX TOYKax, paccTo-
sIHHe MeXIy KOTOpbIMH paBHO 24. Haiiaute paccTosiHHe MexXy paadyCcaMH,
NPOBEIEHHBIMH K 00LLEH KacaTeibHOH 3THX OKPY»KHOCTeH.

671. M3 0nHO# TOUKH OKPY>KHOCTH NPOBe/IeHbl ABE XOpdbl AMHHON 9 1 17. Haii-
JHTE IHaMeTP 3TOH OKPYXKHOCTH, €CJIH PACCTOSTHHE MEXIY CepelrHaMH XOpA
pasHo 5.
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Puc. 247

672. LIeHTphl IBYX OKDPYXXHOCTel HaXoAsTcsl Ha paccTostHMU /80. Pamuychl
OKpYy>KHOCTe#H paBHbl 4 4 8. Halinute nuHy obLuei KacaTejabHOH.

673. K okpyXHOCTH npoBefeHa kKacaTenbHass AB (B — TOukKa KacaHHs).
[psimass AC nepecekaeT okpyxHocTb B Toukax C' u D. Haidinure AD, ecau
. AC =1,AB = /3.

674. K okpyxHoCTH ipoBefieHa KacaTesibHas AB (B — Touka Kacanus). [1ps-
Mast AM NpOXOAMT yepe3 LIEHTP OKPYKHOCTH M MepecekaeT ee B Toukax M H
N. Haiipure kBaapar paccTosiHus OT ToukH B jo.npsiMoit AN, ecivi AM =1,
AB = 3.

675. B okpyxHocTu paaunyca 17,5 npoBezenbl inamerp AB, xopavl AC u CB,
nepnenankyasp CD k nnamerpy AB. Haitnute cymmy naun xopa AC u CB,
eciii AC : AD =5: 3.

676. 13 Touku, naHHOH Ha OKPYXKHOCTH, NPOBEJEHbI B B3AUMHO NepreHaAn-
KyasipHbie xopabl. OTpe3ok, coelMHSIIOUIMI UX cepeanHbl, paBeH 6. Hafinure
paauyc OKpYKHOCTH.

677. OKpy>XHOCTb Kacaercsi [ByX CMeXHbIX CTOPOH KBajipara M JeJIUT KaX-
AY10 U3 ABYX JAPYTHX €r0 CTOPOH Ha OTpe3KH, paBHble 2 H 23. Haiaute paanyc
OKPY>KHOCTH.

§ 3. Pewenus 3anau u3 co6opHmuka

60. YMHOXHM YHCJHTENb U 3HAMEHATeNb KaXKA0H APOOH HA YHCJIO, COMps-
KEHHOE 3HaMeHaTeJIIo.

1 1 1 1 _
Vitl VA AT Vvt e

_ VA=l VT-VE L VI0-VT Vnt3-yn
-1 7—4 10-7 n+3-n
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=\/Z—1+\/7_\/a+\/m_ﬁ+...+—im=
3 3

3 3
_~-1+vn+3
3 .

Omesem: @

3

61. \/(VIO - 3)2 + /(VI0 - 4)2 = VIO - 3| + VIO - 4] =

=(vV10-3) - (V10 -4) =10 -3 - V10+4 = 1.

Omesem: 1.

63. V21 — 12V3+ /21 +12V3 =
=V12-12V3+9+V12+12/3+9=

= \/(2\/5—3)2+\/(2\/§+3)2=
=[|2v3-3|+2v3+3=2v3-3+2/3+3=4V3.

Omsem: 4/3.

96. mn? —n’+mn-n=n*m-1D+nm-1)=n2+n)(m—-1) =
=n(n+1)(m - 1).

Omsem: n(n + 1)(m — 1).

1 3, 2.3 2,2y _ 1
99. p” (z®y —3zy®+22%y?) P
=22+ 3zy -2y -3y =z2(z+3y) —y(z + 3y) = (z — y)(z + 3y).

Omsem: (z — y)(z + 3y).

2 6 |
105. 1‘2—16—12+.’B2+4.’13+3 T+ 3
2 N 6 _ 1
(z+3)(z—4) (+1)(z+3) z+3
)O3z # -3, x#4,z# —1.
2)2r+2+6z—-24=22-3z-4,22 - 1lr +18=0,2; = 9,2, = 2.
O6a kopHs npuHamiexar O13.

Omsem: 9, 2.

109. 2z* — 523 + 222 — 52 = 0, x(22® — 52% + 22— 5) = 0,z = 0,
223 — 52® + 2 —5=0,2%(2z — 5) + (2 — 5) =0, (z® + 1)(2z — 5) =0,
z2+1>0npuscexz € R;2x —5=0, 2y = 2,5.

Omsem: 0; 2,5.

137. Ilpeacrasum aanHoe ypaBHeHue B Buae (2 — v/3)z? — V3z + V3 = 0.

OripenesnM 3HaK IMCKPUMUHAHTA:

wy(2?—3y? +2zy) = 22+ 2zy—3y? =
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D=3-4v3(2-v3)=3-8V/3+12=15-8V3. Takkak 15— 8v/3 =
=1/225 - 192 > 0,10 D > 0.

YpasHenue 222 = v/3(z2 + z — 1) UMeeT 1Ba Pa3JIHUHbIX JeHCTBUTEIbHBIX

KOPHSI.
Omeeén: 2.2 A
ar {E =2 (1
zy = 1. (2)
ITpu6aB1M K MepBOMY YPaBHEHHIO CUCTEMbI BTOPOE, YMHOXKEHHOE Ha 2:
2 2 _ 2 _ r+y=2,
A 2ytyt=4@+y)=4 Ly

PellieHne HCXOHOM CHCTEMbl CBEJIOCH K PELLEHHIO BYX CHCTEM YPaBHEHHI:
r+y=2, T+y=-2,
zy =1, ry = 1.
Pelias kaxnayto U3 3THX CHCTeM Crnoco6OM MOACTAHOBKH, MOJAyYHM 1 = 1,
=120 =—-1,y2 = —1.
Omsgem: (1;1), (—1;-1).
625 o 22+2+025 4 (z +0,5)?

. - N 1) ~ ] g ’
182. = 2+z‘+3 z+3 z+3 0
z+05=0, |z=-05,
r+3<0, r< -3

Omeem: (—o0;—3) U {-0,5}.
189. (z* — 623 + 92?) — 4 < 0 (22 - 32)? < 4

[mgl,

2_3z>-2 2?2

2 -3 < 2 4* Z .0 g

& ! {x2—3m<2; 3-VIT o 3+VI7,
2 = ~ 2 Y

[3_T v17; 1] U [2; 3 +2" 17] (cM. puc. 248).

Y/, Y/,
3-417 1 2 34417 °
2 2

Puc. 248
Omesem: [——3 - V17, 1] U [2; 3+ V17 +2‘/ﬁ].

2 b
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194. BeipaxkeHue UMeeT CMBICJ NPU X, YIOBAETBOPSIOLLHX CJELYIOLHM YCJ0-

1422 -3z -5 >0, x<—l;$>§,
BHSIM:! R & 2 7
: z#-Liz#0z#1.

Omesem: (—oo; —1) U (—1;4%] U [% 1) U (1; +oo).

— ST 2
201. Buipaxkenue V2-z- VT-z HUMEET CMbICJI MPH Z, YAOBJAETBOPSIOLLMX
p puz,y p

5+2°
CJeyIOLLHM YCJAOBHSM:
2—x 20, T <2,
7T—2220, (:1?—\/7)($+\/7)<0
5+ z° #0 ~ 5.
-V7<z f—%<x (cM. puc. 249).
R S VI Wiz S
7 F 2 x

Puc. 249
Omsem: [—V/T; - %) U (- 5; 2.

241. JaHHoe BbIpaxkeHHe OMpelesieHo, KOra BbINOJHSAETCS CaelyroLlas CH-
crema:
24-2z-2>0, [z?+2r-24<0, -6 <z <4,
{x2—16760; {xz#lﬁ; {a:;éi4.
IMonyuaem -6 <z < -4, —-4<zx <4
Omeem: —-6<z< -4, -4<z<A4.
242. JlaHHOe Bblpa)keHHe OrpeesieHO, KOFIa BbIMOJIHAETCS Ceayiolas CH-
crema:
12—x—x2>0, ? + 1 -12<0, -4<z<3,
{ 9—-22£0; {1: #9; {x;éi&
[Moaywaem -4 <z < -3, -3 <z <3.
Omgem: -4 <z < -3, -3<x<3.
249, ITo ycnoBuio a,, = 8n, a, < 200, 8n < 200, n < 25.
Haiiném cymmy 25-TH HaTypaJibHbIX YHCEJ, KpaTHBIX 8:

s, = ;a" ‘e a; = 8, ags = 200.

$25 = SH200 25 = 208 . 95 — 104 25 = 2600.

Omsem: 2600.
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GI+M+201 GI+M+2GI

280. a1 taz+as _ 2 _ 2 _
as 2aq 2a,
1+%+2
Omaem: 2,25.

281. Tlo ycaosuio 3agaun ag = 3ag. Torna a; = Eﬁ% = 2ag,

d = ag — a7 = ae. Tak Kak, ¢ Apyroi CTOpPOHb, ag = a; + 5d, TO NOMYUUM
d= a; + 5d, a) = —4d.
Hrax, 5, = 9. (2a§+ 8d) _9 (2(—4;1) + 8d) —0.

Omsem: 0.

285. [Mo ycnoBuio umMeeM apidpMeTHUECKYIO TPOTPECCHIO a, = 4n—3, a1 = 1,
d=4.

CocTaBHM HOBYIO apU(METHUECKYIO MPOrPECCHI0 H3 YJIEHOB NPOrPeCCUH @, C
yéTHbIMH HOMepaMH. [1na HOBO# nporpeccuu NoayuuMm by = az = 5, dp = 8.
CyMMa u/IeHOB HCXOAHOH NPOrpeccHt C YETHBIMU HOMEPaMH, He NPEeBOCXOs -
wimu 50, paBHa CyMMe NepBbIX 25 YJIEHOB M10Jy4eHHON NPOrpeCcCHH.

Spe = (b1+l)225)-25 _ (5+5+g-24)-25 _ 9505,

Omeem: 2525.
291. Tpuauatb nepBbIX YJIEHOB C YETHLIMH HOMEPAMH TIPOrPecCHH @, COCTaB-
JSIIOT apH(METHYECKYIO MporpeccHio by, Takylo, uto by = az, by = ag, ...,
b30 = ae0- Haiiném az KU ago.

_2-18 _60—-18
Qg = ————0’25 == 64, aeg = 0’25 = 168.

[Tepedopmypyem 3anauy: HaliTH CYMMY TPHLIATH Y4/JIeHOB apU(pMeTHYe-
CKOW nporpeccuH, ecan by = —64, bzg = 168.

TNonyuaem Sz = —_—64;‘—1&8— - 30 = 1560.

Omsem: 1560.

340. y=laz+b/+c,a>0.
M3 pricyHka BHaHO, uTo rpaduk GyHKUMH y = |ax + b| onylueH Ha 2 e AMHHLbI
BHHU3, 3HauuT, ¢ = —2. [lycTb tg @ — yroJ1 Hak/JOHa NPSIMOH K MOJIOXKHUTENb~
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HoMy HanpasJseHuto ock Ozx. Torna a = tga = —g— = 3 (no ycnosuio a > 0).
Ecnmz > -2,t0y =az + (b+c). Tak kak y(0) = 4,70 b+ c=4;b = 6.
Omsem: a=3; b=6; c = —2.

355. y=x3 — 22 — 4z + 4.

1) C ocbi0 Ox

2} -22-4z+4=0,z%(z-1)-4(z—1) =0, (z—1)(z*—4) = 0,z—1 =0,
z1=1;22-4=0,20 =2, 23 = 2.

(1;0), (2;0), (—2;0) — KoopauHaTbl Touek nepeceueHusi rpaduka byHKLHH
y=2%—2% -4z + 4 cocbio Oz.

2) C ocbio Oy

(0;4) — KOOpAHHATLI TOUKH MepeceueHust rpaduka hyHKLHH

y =23 — 1% — 4z + 4 c ocbio Oy.

Omsem: (-2;0), (1;0), (2;0), (0;4).

415. TlycTb CKOpPOCTb MEepPBOro BeNOCHNENNCTa T %, a BTOpPOro — y %

1) nepBblit 10 BCTpeuu npoiuén 7,5z KM, a Bropoil — 4y kM. CocTaBuM
nepBoe ypaBHeHue: 7,5z + 4y = 325;

2) nepBblii 10 BeTpeuwr npoluén 5z KM, a BTopoit — 7y kM. CocTaBHM BTO-
poe ypaBHeHHe: ST + Ty = 325.

7,5z + 4y = 325,

[Tostyunm crcTemy ypaBHeHHil { Sz + Ty = 325.

7.50 + 4y = 5z + 7y, 2,50 = 3y, 5z = b6y, 2 = J;
6y + 7y = 325, 13y = 325, y = 25, x = 30.
Omsem: 30; 25.

421, TlycTb = KM/4 — CKOpOCTb TPETbEro Katepa, a t 4 — BpeMmsl, 3@ KOTOpoe
TpeTHii KaTep NOrOHUT BTOpo#. PaccTosiHue, KOTOpOe MpOMJIbl BTOPO# KaTtep
10 BCTPEUH ¢ TpeTbuM, paBHO 40 - (¢t + 1) KM, a TpeTHH KaTep NPOMJIbLI Tt KM.
K MOMeHTY BeTpeuu BTOPOro katepa C NepBbIM BTOPOil KaTep NMpOMJIbl
(2t + 1) - 40 kM, a nepsbiit KaTep — (2t + 2) - 30 KM.
[To ycaoBuio ot =40 - (¢t + 1) u (2t + 1) - 40 = (2t + 2) - 30.
Peluum crctemy ypaBHeHui:

xt=40-(t+1), xt=40-(t+1),
{ (2t +1)-40 = (2t +2) - 30, { 80t + 40 = 60t + 60,
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ot =40(t + 1),
{ 20t = 20,
CKOpOCTb TPETbEro KaTepa paBHa 80 KM/u.
Omesem: 80.
4

442, 420- - = 240 kM 6bL10 NPOiiIEHO 32 H3HAYaJ/IbHO HaMeUeHHOe BpeMsi CO

cKopocTbio T KM/u. C yBeJIHueHHOl CKOpOCTbIO (Z + 10) kM/4 6bi10 NpoiiaeHo
420 — 240 = 180 kM.

t=1z =280

180 . 1 180 o
[Tnanupyemoe BpeMmsi - Ha g 6oJibLiie peasbHOro BpeMeHH 7410 Co
180 180

=1 2
7410- 4 YMuOxHUM 06e yacTu Ha 4z° + 40.

720z + 7200 — 720z = z?% + 10z,

z? + 10z — 7200 = 0.

Ilo Teopeme, o6patHok Teopeme Buerta, z; = —90, z2 = 80.

[To cMbicay 3apaun £ = 80 KM/u — HcxoaHas cKopocTh. Torma o6iuee
BpeMs aBuxkeHHs 420 : 80 = 5,25 4.

Omesem: 5,25. .
519. TlycTb £ — KosiM4ecTBO CTeKa NepPBOro COPTa, ¥ — KOJHYECTBO CTEKJa
BTOPOro COPTa, KOTOPhIE HAaJ0 B3ATb, YTOOB! MOJYYHTb CTEKJIO, IPOIyCcKaloLuee
60% ceta. 13 ycsioBusi 3anaun umeeM

CTaBJf€EM YPaBHEHHUE! -IC—

0 45;’ j 5’8 = 0,6; 0,45z + 0,8y = 0,6 + 0,6y; 0,15z = 0,2y; % - %-

Omsem: 4 : 3.
532. Beeném o6osunauenve f(x) = 2% + z + (k — 1)(k + 7). YuutniBas, uto
cTaplinii Ko3(dHLKEHT KBaApaTHOro TpéxuieHa f() MosoXHTENeH, MOXHO
ClleNIaTh BbIBOJ, YTO YHCJIO 3 HAXOQUTCS MEX/y KOPHSIMU ypaBHenus f(x) = 0
TOrJa M TOJIbLKO TOraa, Koraa f(3) < 0. .
Pewnm HepaBekctBo 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).
541. CpenHee apudMeTHYECKOE AEBATH YHCEJ PABHO 17, 3HAUMT, CyMMa 3THX
JI€BATH UHCes paBHa 17 - 9 = 153.
CpenHee apHpMeTHYECKOE APYTHX ONHHHALUATH YHCEJ PABHO 7, 3HAYMT, CyM-
Ma 3THX OMHHAJAUaTH yHcen paBHa 7 - 11 = 77.
Torma cymma Bcex ABaauaTH ykcen paBHa 153+ 77 = 230, a ux cpeanee apud-
meTHyeckoe paBHo 230 : 20 = 11,5.

Omsem: 11,5.
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611. Yxa3aHHOe HepaBeHCTBO He UMeeT peuleHMil, eCJM AUCKPUMHHAHT D
KBapaTHOro ypaBHeHHs 2 — (6a+2)x +9a+3 = 0 MeHblie Hyasi. Bbiuucium
D = (6a +2)?> —4-(9a + 3) = 36a? — 12a — 8 = 4(9a® — 3a — 2) 1 pewwnm
HepaBeHCcTBO 9a? —3a —2 < 0. [1ns 31010 petuum ypasHenue 9a —3a—2 = 0.

KopHu ero a; = —%; as = % a pellieHHe HEPaBEHCTBA —-:1); <a< :—3)

Omeem: _1 <a< 2‘

3 3

614. HepaseHctBo az? + (a — 6) + a > 0 He UMeeT peLIeHHi NPH OT-
pHLATEJIbHbIX @, €CJIM AMCKPUMHHAHT ypaBHerusi az? + (@ — 6)z +a = 0
D= (a—6)2~4a-a < 0. [Tonryuaem

{ a? — 12a + 36 — 4a? < 0, @{ a? +4a-12 >0, o

a <0 a < 0;
@{ (a —2)(a+6) >0,
a>0.

Peiuast Metonom uHTepBaJios (cM. puc. 250), nosyuum a < —6.

6 Jo 2 K

Puc. 250

Omeem: a < —6.
620. TTocTporM OKpyKHOCTB C LIeHTPOM B Touke E'(6;4) paanycom 4 1 npose-
1ém nHametpbl BF n AC napansenbHble 0CSiM KOOPAMHAT (CM. puc. 251).

YA B
7 \\
/
A C
E__1-]
1
1 | //
XA ~N F//
Ol 1 | X

Puc. 251

ITo pucyHKy BuAHO, UTO NpsiMas y = kx ¥MeeT POBHO OAHY OOGLLYIO TOUKY C
nnamerpamu AC w BF B Tpéx cayuasx.
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1. ¥YranoBoit ko3pduumeHT npsiMoit y = kx 6osbliie AH60 paBeH YrioBO-
My Ko3tduLHeHTY npsiMoil y = 0 W MeHblle YrJoBOro KodddHLHeHTa npsi-
Mokt OC. ,

Haiiném yrnoso#t kosdouument npsimoit OC, Kak npsiMoH, npoxoasiLiet

yepe3 Touky C(10;4): 4 = 10k, k = %

Yrnosoi ko3 duument npsimoit y = 0 pasen 0. [Tosyuaem: 0 < k < %

2. YcJI0BHIO 3alayH yIOBJETBOpPsieT npaMas y = Kk, Npoxonsiuas ye-
pe3 LeHTp OKpY»xHOCTH TouKy FE(6;4). Haiiném yrnoBoit kosdduumeHT npsi-
Moii OF: 4 = 6k, k=2,

3. YrnoBoit kKosdduuHeHT npﬂmoﬁ y = kx 6osblie yraoBoro Koagdu-
uuenta npsivoii OB, HO MeHblLe JIHGO paBeH YroBoMy KO3(hHuMenTy nps-
moii OA. .

Haiiném yraosoii kosdguunent npsamoit OB, Kak npsiMoii, NpoxoasiLiei
yepe3 Touky B(6;8): 8 = 6k, k = %

Haiiném yrmnoBo#t kos@dnumeHt npsamoit O A, Kak npsaMoi, npoxoasiien
uepe3 Touky A(2;4): 4 =2k, k= 2.

4

" Ionyuaem 3 < k<2

Omsem: 0<k<%, k=%, %<k<2.
626. 3amerum, uto ZAKC = 90° Kak BMUCAHHBIA yroJ, ONHpaOLLUics
Ha 1MaMmeTp OKpy»xHocTH. Torna cepeanna orpeska BC Touka D sBasieTcs
LLEHTPOM OMHCAHHOH OKPYXKHOCTH NMPSMOYroJibHOrO TpeyrosibHika BKC (cm.
puc. 252).

Tak kak BbiCOTa MPAMOYrOJIbHOrO TPEYroJibHHKA, NMPOBeAEéHHAs U3 Bep-
LUMHBI TIPSIMOrO yriia, €CTb CpefHee MPONOPLHOHANbHOE MPOEKUMH KaTeToB

2
Ha runoteny3y, T0 CK = VBK - AK, 10 ectb BK = CK

aAK [Tpu stom

‘ 2
CK = VAC? — AK? = /132 52 = 12 u, 3naunt, BK = % ~ 288

Toraa BC = VBK? + CK? = /28,82 + 122 = 31,2; BD = BQ—C = 15,6.

Omesem: 15,6.
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B

D

K
= y

Puc. 252
636. Tak Kak cos LM NP = Af‘gg,m NK = MNcos /MNP = i( oM.
puc. 253). Torna MK = VMN? — NK? = ‘/1 — 1i6 = V15

MR =, 15 15 15, 1,15 _
MP?—MK? = [15- 2 = L. NP = NK+KP =+ =4
/ji
P — ral

Puc. 253

Tak kak MN? + MP? = NP?, to Tpeyronbhik MNP — mps-
MOYroJibHbIH No Teopeme, o6paTHoi Teopeme [ludaropa. CaenoBatesbHo,
Mp="2E

Omeem: 2.

643. Tlycte AB = BC =z, BD =y, AD = 24, AC = 30 (cMm. puc. 254).

Hcnoabays teopemy [Nudaropa ans tpeyronbiukos ABD w ADC, noay-
UMM CHCTEMY YpaBHeHHH
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Puc. 254
242 +4? = 22,
{ 242 + (z — y)? = 302
Sta cucTeMa HMeeT eIMHCTBEHHOE pelleHHe T = 25, y = 7, YIOBJIETBOPS-
“1otuee yeqoBuam z > 0,y > 0.
Omeem: 25.

645. Ilycts AB = z, AC = y (cM. puc. 255). Torna u3 ycaoBus 3agauu
CJIe[lyeT COBOKYMHOCTb CHCTEM YpaBHEHHH:

y
Puc. 255
- f
z_
<:1/:—%—2 15,
zZ -
(vFe = r=10,y=1;
rw+§=6 x=4,y=13.
T
r _
_\y+2—15.
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Tak KaK Bo BTOPOM CJlyuyae He BbIMOJIHSIETCSI OIHO H3 HEPABEHCTB TPEYroJib-
HHKA 2z > y, To AB = 10.

Omesem: 10.
647. [lyctrb AB= KL =CD =2, AM = MBuCN = ND (cm. puc. 256).
Torna ZEAD = ZBFE A kak HakpecT Jiexatude. Kpome toro, AE — 6uccek-
tpuca ZBAD. Cnenosarenvto, ZBAE = /BEA, u AABE — pasHo6en-
PEHHBbHI. '

B X E C

e
"y
=
o

Puc. 256

Tak kak BK — Ouccekrpuca, NpoBeiéHHas K OCHOBAHHIO paBHOGEApEH-
Horo TpeyroJibiika ABE, 10 BK — MelMaHa 3TOro TpeyrosbHuka. Takum 06-

pa3om, M K — cpeanss amuns AABE, to ectb MK = %BE = %AB = %

U MK || BC. AnajornuHo nokasbiBaercs 1o, 4uto LN = % uLN | AD.

AECF — napaJnenorpamm, Tak Kak AF || ECu AF = EC = BC — z.
Torna AK LF — rakxxe napaJjJjesnorpamm, Tak kak AK || FLu AK = FL.
Canenosatenbho, KL || AD v toukd M, K, L, u N jiexat Ha OZHOH IPsiMOH,

npuuém AD = MN = MK+ KL+ LN = %+x+5r— = 2z. Takum o6pasom,

2
AD _ 2z _,
CD T ’
Omsem: 2.

659. Bo3MoxHbl Ba cayyas:
1) LleHTp omucaHHO! OKPYXKHOCTH HaXOOWTCs BHYTPH Tpaneuuu (cm.
puc. 257).

2
Torna AO = vAK? + OK? = \/<-A2—D) +OK?=I650 =
= 5 = R — paauyc onucanHoi okpyxHoct; LO = vV BO? — BL? =
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Puc. 257

2
=4/R? - (3—20) = /25 — 9 = 4. Buicora Tpaneunn LK = LO + OK =

=4+43="7. .
2) LlenTp OMHCaHHOM OKPY)XHOCTH HAXOAMTCS BHe Tpamneuuu (cm.

puc. 258).
B L C

4 K D

Y

Puc. 258

_ 3 5_ [(AD)? 2 _ _
Torna AO = VAR + OK? = || (42)" + OK? = VI6+9 =
= 5 = R — paauyc onucaHHoi okpyHoctd; LO = v/CO? — LC? =

= R2—(§Q)2—\/2_—_5—9—4 Bbicota T LK =LO — OK =
= 5 = = 4, paneunn = =

=4-3=1
Omsem: 1; 7.

662. Tak kak Tpaneuusi paBHOGOYHas, TO BOKPYI HE€ MOXKHO OTHCAThb OKPYX-
HOCTb (cM. puc. 259). Torna /BAC = /BDC kaK BricaHHble yIJibl, ONHpa-
IoLLHecs Ha oAHY U Ty xe ayry. CaenoBatesibHo, AAOD — paBHoGeApeHHbIN
(LOAD = ZODA, TaK Kak yrJibl P4 OCHOBaHHH PaBHOGOUYHON Tpaneuuu
paBubl H ZBAC = ZBDC') 1, TaK Kak OH npsiMoyroJibHbiii, 10 ZOAD = 45°.
Ho tpeyroashik AOK TaKoke NpsiMOYrObHbIA C OCTPBIM YIJIOM B 45°, caiefio-
BaTeJIbHO, OH paBHOOenpeHHbld, 1 AK = OK.
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Puc. 259

AHaNOrHYHO MOXKHO J0Ka3aTb, 4uto OL = BL. 3HauwT,
KL =KO+OL = AK + BL = %(AD+BC) = MN = 4, e MN —

CpenHsis JIMHHS TpanewuyH.
Omesem: 4.

670. Tak kak CM = MD, 10 MD = %CD = 12 (cm. prc. 260). U3 Tpe-

yroabivka OM D noayuum OM = v/OD? — M D? = /169 — 144 = 5. U3
TpeyroabHuka O M D noayunm O1 M =+/O; D? — M D? =./400—144 = 16.

N E

Puc. 260
Torna OO, = OM +O\M =5+16=21; O,F = 0,E - ON =
= 20 — 13 = 7. U3 tpeyrosibhrka O1OF noayuum OF = \/OO3 — O, F? =
=212 - 72 = 14V2.

Omesem: 14v/2.
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§ 4. OtBeTbl K cOOpHHKY 3a7a4

1.162. 2. 57,8. 3. 192. 4. Bo Bropom. 5. B nepsoii 6ubnoreke. 6. Xomsukos
octajioch noposHy. 7. 100. 8. Pui6 crano noposny. 9. B nepsom kopoOke.
10. B. 11. 180. 12. baonauuok. 13. 25. 14. 14. 15, 3,8. 16. 25. 17. 75.
18. 4800. 19. 690 py6. 20. Bropasi. 21. KoanuecTBo KAHEHTOB B 06OHMX

( —1) 3(z—2) 1
¢uaManax ocTajsoch OAMHAKOBBIM, 22, —3 . 23. 571 24. o

- .5.27. Q. 28. —1. 29. 0. 30. —1. 31. 2 + az? + 4a + 3a.

6z +y

_a+b (a+b)? 2ab
32. -3 .33.22 pr. 34, S0 35, 740 36.3.37. 1. 38. 1.
39. 2(a+b).40. a+b 41. b 42. 2=3 43 “’—4.44. 1 — x. 45.

2a xr+4

n+1

()" 46, 52— a7, _ L 48.1.49. 213 50. 2m.51. ﬂ(m—+—4‘—.

52.1.53.1.54. b+ 1. 55. m. 56. 27.57. 100. 58. 10"*1 59. 9+2,
60. @——1 61. 1. 62. 4. 63. 41/3. 64. 31 4. 65. 7. 66. v/—a + V5.

b— 2m — 3 b+ 7 b—4 1
67. \/;68 369 1 70. P 71. 4_3 72. g

_a+l 2 3k 1
73. 0274 —9EL 75 it 76 PR T 5 T8 0,79 1

2
80. —5.81. + ™ 89 0.83. 0.84. + .85, & g7, §E+Tb)—.88. 1.

— z z—2 _a_ _3 o4 - _T_
89. —1.90. —£_.91. £=2 92, —9.93. .94 -5 95 .

96. n(n +1)(m —1). 97. ?’f_‘—

o

32. 98. (z+y)(z - 2y).99. (z — y)(z + 3y).

100. 0;z1 = 0,5, y3 = —2; x93 = —4;y2 = —11. 101. -5; z = -0,5;
y =25 102.3; z = 2 y = 1,8 103. (2;1). 104. (2;1). 105. 2; 9.
106. 4, -3. 107.3. 108. = = 0. 109. z, = 0,22 = 2,5. 110. 0;2; -2; -1,5.

111. 0;—-1,5;:i:\/§. 112, T = 3,(1)2 =4 113. I, = —1,:132 = Ir3 = 1.

5)
114. z = =1. 115, 2, = —2,25 = —1. 116. £v/2. 117. £v/2; +2; +2/2.
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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.
. 4.129. —1u — 3. 130. +1; +3. 131. £2. 132. (=1;1); (-2;2). 133.
(2; —4); (4;—8). 134. Her. 135. Her. 136. 1a. 137. 2. 138. 3. 139. (2; -3),
(—%%) 140. (=5;2), (2;5). 141. (1;1),(=1; —1). 142. (21),(~2 —1).
143. (0,4;2). 144. (0,6; —1,4): (0,4; —1,6). 145. (0; —3), (4;5). 146. (3;4),
(4;3), (=3;—4). (—4;-3). 147. (2;4),(~3:9). 148. (4;10). 149. 6; 54.
_ 963 147 275 _ 110
150.$—136,y—34 151. —.57,y— T 152.

1583. z = 12, y = -2. 154. (%,i)(%%) 155. (%,%), (%,%)

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. = > 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).

0 (-4i-4) (5 3) 17 (). (d). 2 o, e,
(1;3), (9;-13). 173. (=7, -1), (=1;5), (1;=5), (7;1). 174. (=3;-1),
(3:;1), (2v2; v2), (=2v2; —V2). 175. (2:-2), (=2;2). 176. (2;-2),

(% ~6). 177. (9:0,5). (1;4,5). 178. (6;3),(3:6). 179 (~1;4).

r=05,y=—-T.

180. (2- %) (2;—%), (—4;—1). 181. (3;2); (=3: —2).
2. (—00;—3) U {—0,5}. 183. (—o0; —1) U {0,5}. 184. (—o0; —5] U {4}.
5( 1i-3]- 186, (—o0s 52 ) U (5800 (0250

2

u (3 V5. oo 00). 187. (=2;=1) U (1;2). 188. [1 - v2;1+ V3.

189. [3—2\/ﬁ;1] U [23—+-2l—ﬁ] 190. [-2;0). 191. (0;4]. 192.

(3,18) 193. (—oc;0). 194. (—oo;—l)u(—l;—%]u [%;1)U(1;+oo).

195. (—oo; —2,5) u (—2,5; ~%] U (7; +00). 196. (—00; —5) U (=5; —3] U

U [7:400). 197. (—o0;1) U (2;+00). 198. (—oo;lg‘l) U (1—;;+oo).
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199. [-3; -2) U (-2;2) U (2; 4]. 200. [6;7) U (7; +00). 201. [-V/7; — ¥/5) U
U (- ¥5;2. 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), (4;0).
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 —+/3]U[1 4 V/3; +00). 223. (—00; 3 — 3v/2] U

U {3} U [3 + 3vZ;+00). 224. (_%;1). 295. (~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 < & < %. 9235. -4 < = < %. 236. 0,75 < z < 3.

237. (—o00;—1,75] U [2;+00). 238. 5. 239. 7. 240. ([1,5;2) U (2;5].
241, 6 € r < 4,-4<x2<4242. 4< < -3,-3< <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 axeit. 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}wu{2,5,8}. 261. {3,10,17}u{12, 10, 8}. 262. 3.
263. 4,5. 264. 7. 265. 17. 266. da. 267. Her. 268. Her. 269. 18; 8; —2.
270. 10; 6; 2. 271. Her. 272, Her. 273. Ha. 274. Her. 275. 0; 12.
276. la. 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. —10§. 293. by = £ 204. by = —384.

295. 3069. 296. 81. 297. a = 32; b = 2. 298. % 299, 5——5@ 300. 3 + /6.

301. 2 + (/3. 302. 3, 6; 9. 303. 16; 11; 6.304. 1 — ? 305. ___3+2\/5,

306. 2.307. 1. 308. —2. 309. —%. 310. 1. 311. 2. 312. 9. 313. 4; 8; 16.

314.12; 6; 3. 315. 5 + 2V/5. 316. 5——1—1L5 317. Her. 318. Ma. 319. [a.
320. 16.321. 27.322. —14. 323. —20. 324. [1a. 325. [la. 326. 6. 327. 64.
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334. Ilpsimas y = = — 1 6e3 ToukH (3;2). 335. Tunepbosa y = % 6€e3 TOUKH

' 6 — 2z, ecsinz < 1,5;
(4; %) 336.y = { 2z, ecanl,b < x < 3;
4z — 6, ecninz = 3.
—10x - 5, eciuz < —1,75;
337.y =< 9—2x,ecom — 1,75 <z < 2;
9, ecanx = 2.
338. TMapabonay = —z2 +4x — 3 6e3 Touek (2; 1) 1 (4; —3). 339. INapabona
y = —x2 + 5z — 4 6e3 Touek (2;2) u (3; )340a—3b 6,c = —2.
341. o = % b = —g, c = 190 342. (—4; 15). 343. (-%;4).
344. (1,5;5). 345. (1:5). 346. (3;14). 347. (7;58). 348. (2;7). 349.
(1;-13).350. y =22 -z +1.351. y = -z + = + 1.

352.(‘1—\{3“/5;3“/34’\[) 353, (\f 3. 3‘4‘/5)

354 (—g;-4—81).355. (—2;0), (1;0), (2;0), (0; 4). 356. (=2:0), (—1;0),

(1;0), (0;2). 357. 1) (=0,5;4), (~0,5; —4); 2) (=0,375;4,25),
(~0,375; —4,25). 358. 1) (—% 6). (1 6) (—3 -5), (g;—s).

33.4(-5:12). (-5 B 0) (/) 3. 30

(=v/2;0). 362. (2;0), (—2;0). 363. (4 + V14:0), (4 — V14;0).
364. (6 + /33;0), (6 — v/33;0). 365. y = 32.366. y = —12.

367. y = %(w +1).368. y = *%(az +1). 369. (0:0), (8;0), (0;6).

370. (1;0),(3;0),(0;1),(0;3).37]. (—00; —5) U (—5; 4+00).

372. (—o00; —5)U(—5; +00). 373. (0; —16). 374.(0; 30). 375. -1 < z < 1,5.
376. O<:c 2.377. -2 <z <6.378. —15 <z <9.379. —-7<y<7.
380. -1 <y<738l.4<2r<5382. 0<z<2383 1<z<4

384. —13 < z < —8.385. 0 < z < 2.386. —4 < z < 0. 387. —g <y< %

388. 0 < z < 10389 > -5390. z>—-7.391. -5 <z <2
392. —3\:c<6.393. <z <7394 0< <5 395.2. 396. 3.
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. (o0 3 8) (2525l 258 (5, ]

398. [-V7;-2) U (-2 —1) U (=1;0] U [VT;+00). 399. [11;+00).
400. [4;+00). 401. [2; 25)u(25 5. 402. 2. 403. 1. 404. 5. 405. —1.
406. (—o0;—3) U ( -3;400). 407. (—o00;—3) U (—3;+00). 408. —12,25.

409. 2%. 410. %. 411. [3;+00). 412. —4 < 7 < 2. 413. 24,2m. 414. 9kr.,

415. v; = 30 kM/u; vy = 25 km/u. 416. 600kM. 417. 24 kM/u, 32 KM/u.
418. 90; 130. 419. 10 zeraneii B yac. 420. 60 km/u. 421. 80km/u. 422, 20.

423. 30. 424. 8u. 425. 9 jueil. 426. 3a131q 427. 14. 428. %%MHH

429. 637‘) waca. 430. 100 km/u. 431. 500 k. 432. 20. 433. 36. 434. 45.

435. 40. 436. 15. 437. 8,25. 438. 10 km/u. 439. 5 km/u. 440. 10 kr; 25 kr.
441, 120 r 442. 525 u. 443. 2 u. 444. 12 km/u, 4 km/u. 445. 1 : 3.
446. 3 : 1. 447. 15 kM/u. 448. 30muH, 45MuH. 449. Memp — 75%,
unHK — 25%. 450. 2400. 451. 5. 452. 40km/u, 50 kM/u. 453. 10 u, 6 u.
454. 80 xm/u. 455. 24; 40. 456. 9u, 18u4. 457. 60 kM/u, 75 km/u. 458. 120.
459. 3. 460. 2,5. 461. 72 xm/u. 462. 70 xm/u. 463. 100, 60. 464. 120, 48.
465. 180 kM. 466. 36 xm/u, 48 KM/q 467. 72 kM/u, 60 kM/u. 468. 75 kM/y,

60 km/u. 469. 4 kr. 470. 96 km. 471. £ 472 4 kM/u.473. 10y, 15u.

474. 12y, 24 4y.475. 284, 21 u. 476. 12.477.2,4km. 478. 2,4. 479. 100.
480. 12. 481. 60 km/u. 482. 90 km/u. 483. 35. 484. 10. 485. 20 u 30.

486. 30u25.487.1 : 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 n 12. 498. 5u
20.499. 8 u 4. 500. 30 u 60. 501. 800. 502. 75. 503. 4. 504. 6,3.

505. 10. 506. 1—30.507. 24 1 40. 508. 2%.509. 3.510. 4.511. 21.512. 21.

513.2.514. 6. 515. 12,8124 Meéﬂua. 516. 4,64 12 mecsiues. 517. %Q

518. 10.519. 4 : 3.520. 5 : 4. 521. 81 10 aHeir. 522. 15 u 12 aHeil.
523.4npu0<a < 7;3npua="7,2npua > 7.524.41pu0 < a < 9; 3 npu
a=29;2npua > 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 = 4,0 = 1.538. k' = 0,b = —4. 539. (—o0; —2,8]U
U (=2,5—2) U (2 +00). 540. (—=1;0) U (0;9). 541. 11,5. 542. 32850
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543.
548.

553.

557.

561.
564.

35392. 544. 72. 545. 0,5,3,5. 546. (-3;3). 547. —1;0;1;2;3.

a € Z.549. 0;1;—%. 550. 0;1;—%. 551. —10:6. 552. —15;9.

a € (2;4). 554. a € (lgl,+oo) 555. m € (—1,75;0). 556. 3.

’

5: 6. 558. —45 < a < 0,75.559. —04 < a < % 560. 1.

y = —05z+ 25y = 2r — 5. 562. 0; 1.563. a € (—6;+00).
—1;3.565. a € (—o00;—0,5). 566. 2 npu a= 0; 4 npu a € (0;5); 3 npu

a=5;2npua>5.567. 2npua= 0;4npuac(0;4); 3npua=4;2npia> 4.

568.
573.

0:1. 569. 0;1. 570. (—~o0;—3). 571. (0;3). 572. (25 +00).
(—00; —4). 574. 7; —4.575.2; —5.576.b = 4; ¢ = 4.577. b = —6;

¢ =11.578. (—6; 2. 579. [3; +00). 580. m € (—2; —1) U {0}.

581. m
585.
590.

594.

598.
602.
606.

610.

614.
617.
620.

624.
635.

646.

659.
670.

€ (0;1) U (2;4). 582. {—2} U (4;+0cc). 583. (—1;0). 584. —1.
—6, 2.586. 0 < k < 1.587. -2 < k < 0.588. —10. 589. —2.
k>9.5091. £k>2.592. 0< k< 11. 593 0<k<18.

4

3,5<a<4.59. 4 < a< 4,5 596. —g <e<0.597. p> 3.

p<12, p>14.599. —-7< k <0.600. —1.601. b =8; ¢ =23.
k<-1.603. -1 <k<0.604. -6<a<3.605. —4<k<6.
1<k<3607.-3<k<2.608. (1;2).609. -6<a<?2.

—2<a<6.611. —%<a<%.612. l<a<l.6|3. a>1.

a< —6.615. ke {—4}U [—— —-} 616. k € [~1;3].
k€ (0,5:2). 618. (0; 0,5] U [1; 3). 619, (—o0; —2] U {~1}.

2. -2 4 2 6.6
0< k<5k 33<1<: 2.621. 5 <k<z; 2 <k<2623. 8
2,4.626. 15,6. 628. 10. 629. 1,5. 631. 0,25. 632. 1,5. 634. 12.

2.636. 2.637. 30.638. 20.639. 3.641. 10.643. 25. 645. 10.
1—122§. 647. 2.649. 2/7.650. 1.651. 14. 653. 14. 655. 30. 656. 66.

1; 7.661. 6.662. 4. 663. 8. 664. 40. 665. 20. 666. 2. 667.2/3 + 4.
144/2.671. 21,25.672. 8.673. 3.674. 0,75. 675. 49. 676. 6.677. 17.
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