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Ot aBTOpOB

C 2005/2006 roaa rocyaaperBenHas ntorosas arrectauus (IMA-9) no
anrefpe RPOXOAUT B HOBOH OPME, KOTOPas, HECMOTPS Ha OUEBHAHYIO CBH3b ¢
ETl'2, obaagaer HeKOTOPEIMH OCOBEHHOCTAMH,

C  yuetoM enefi OOYYeHMA B OCHOBHOM LUKOJIE  KOHTPOJILHO-
H3MEPHTEbHBIE MaTepHaJbi  IK3ameHa B HOBOH dopMe nNPOBEPAIOT
CHOPMUPOBAHHOCTE KOMIVIEKCE YMEHHHE, CBA3AHHBIX C HHOOPMALMOHHO-
KOMMYHHKATHBHOH [JESTEAbHOCTLIO, C NOJYYeHHEM, AHAJH3OM, a TakkKe
NPHMEHEHHEeM SMITHPHYECKHX ZAHHEIX,

B casian ¢ rem, yto EI'D no marematuke ¢ 2009 rona asasercs obs3aTenb-
HbIM I35 BCEX BbIIYCKHHKOB LIKOJ, FOCYSaPCTBEHHAR HTOIOBAs aTTECTALNA 38
KYPC OCHOBHOH LUIKOAb BLIZEPHKAHA B HACONOTHH eIHHOTO NMOAXCEA K 00Led
MaTeMaTHUECKOH IOArOTOBKE OBYUAIIMXCH,

Jkzamenaumonnas padora [HA-9, no cneundHkalii KOTOPOH cocTaBe-
Hbl BAPHAHTB! NPEANATAEMOTO NOCOGHS, COCTOUT U3 ABYX yacted.

MlepBad yacry nNpeiAycMarpHBAeT BLINOHEHHE TECTOBLIX 3aiaHuil, npu
3TOM OTBETHI (PUKCHPYIOTCHA YYCHHKAMH HEflOCPEACTBEHHO Ha OMaHKe TecTa.
JTa 4acTb fPEANoNaraeT npoBepKy ypoBHs 063aTe/bHON NOAFOTOBKH y4a-
LHXCH { BAaielike MOHATHAMM, 3HAHHE CBOHCTB M 3/1TOPHTMOB, DELLEHHE CTaH-.
IAPTHBIX 337a4) H BRAXOUAET 3aSaHUR MO CHCAYIOLNM DasiefaM UIKOJbAONR
[POrPAMMEL NG MaTeMaTHKe: YHCAA, OYKBEHHBIC BblPaXKeHHA, MpeoGpazoBaHis
Bolpamenult, ypaBHeHus, HepaBencTsa, HyHKUHH U Tpadiuki, MTocenoBaTe b-
HOCTH W NPOFPECCHH, 3EMEHTb TEOPKH BEPOSITHOCTENR W CTATHCTHKA, MAaH!-
MeTDHS!.

Bropas YacTh nMeeT BUI TPaAMUHOHHONR KOHTPOJALHOH paboThl i COCTOUT
Y3 NETH 384aHH#, B KOTOPbIX B COOTBETCTBHE €O crelHdHKalyel npeiacTasie-
Hbl CAEAYIOLLHE DAt IPOTPEMMHOTC MaTepHaNa: BEIPAKEHUA U HX Npeol-
pa30BAHKA, YPABHEHHsI H CUCTeMbl YpaBHeHHR, TEKCTOBble 3aZa4uH, HepaBel-



Or asropos 7

CTBA, QYHKLKH, KOODIHHATBE H rpaduky, MOCACLOBATEIbHOCTH H IPOrPECCHH,
nAaHUMeTpua. 374 4acth paloTel HanpaBaena Ha AndbepeHUHPOBAHHYIO Npo-
8€PKY MOBLILIEHHOTO YPOBHS MaTEMATHYECKOH MOAFOTOBKH YUalMXCa: Biane-
Hye GopMaabHO-ONePATHBHBIM annapaToM, HHTErPaLMs 3HaHHi H3 pasiHIHBIX
TEM WKONBHOIO KYPCA, HCCNeA0BATENBCKHE HABLIKH. [1pH BbINOIHEHHH BTOPOH
4acTH patoThl YUaIIMeCs 10JKHB [PONEMOHCTPUPOBATE YMEHHE MaTeMaTH-
YECKH IPAMOTHO 3ANMHCLIBATD peilienHe (CHO A0MKHO BKIIOYATh HeoOXOAUMbIE
MOACHEHUA H 000CHOBAHHS, H3 KOTOPBIX AOJIKEH ObiTh MOHATEH X0 PACCYXK-
IeHu#).,

O6cyiute  noco0Ms, OCTEBHTHL CBOH  3aMEYaHHA H  fpeiioxke-
HHS, 3a7aTh BONPOCH MOXKHO Ha odHuMatbHOM GOpYME H3AATELCTRA
http://legionr.rossite.org.

Crnepure 3a GecnaaTHbIME JONGJHEHUAMH H METOAMYECKHMH peKOMeHa-
HHAMH Ha caliTe u3narenbeTsa http://legionr.ru B CBA3H C BOSMOXKHLIMH
H3MEHEHHAMH ClielMbHKauul 3K3amMeHaloHHBX paboT, paspabaThiBaeMblX
GUTTN.

Komnaekc «Maremaruxa. Hoareroska x THA»
TMepeuncanM KHMTH, BXogswiMe B Kommaexc «Martemaruka. TloaroToBka K
FHA-9», seinyckaembifi H3nareabeTBoM «Jlerdom»:

o Maremarika. 9 waace, Homrotoska k THA-2013.

# Maremaruka. Pewiebunk. 9 xaace. [Moaroroska k THA-2013.
Kuuea colepxcum peuienus Scex mecmosnx 3a0aruil nOBuUEHH020
YPOBHA CACHCHOCMIL 4 8cex 3a0au u3 pasdeaa «3a0aqniuxsy nocobus
sMamesmamuxa. 9 kaacc. flodeomosxa k FHA-2013»

o Marematuka. 9 kanacc. Temaraueckue tecTst AA noaroToBky k [ HA-2013.
Asre6pa, reoMeTpHS, TEOPHS BePOATHOCTEH H CTATUCTHKA.
CHopruk mecmos, Kamdoid 43 KOMOpoix nPedHAIHAHEH OA% NPOSEPKI
YPOBHS YCBOCHUS ONPEeOerbHHO20 PA30eAq NPOSPAMMYL RO MAIMEMA-
mure. COOPHUK OXBAMBLBA S Bee MEMbL, OMPANCERNbLE 8 cnequura-
yuu FHA.

o Marematuxa. 8 knacc. [Togroroska k THA-2013. YueGuo-TpennpoBountie
TECTHL.
Céopruk a8mopckux mecmos, cOCMAsAEHRBX no nociedned cneyi-
Gurayuu FHA, donoansem Knuey «Mamemamuxa. 9 kaacc. flodeo-
moexa K FHA-20135».



8 Or agropos

¢ Maremaruka. Dasosmil yposens THA-9. [locoue mas «yaiiHHKOB®.
Hacte 1.
flocobue nocsryeno peuteriio 3a0a% 6a306020 YPOSHR CAONCHOCIU U
srA0Maent memol < Hucaa u sotuucaenuay, «Aseefpauueckue ot paxce-
HUA», «¥pasHenua u HepaseHemsar, < leopus Bepoxmuocmeu» «Huc-
AOBYLE NOCACOOBAMEALHOCHIUS.

o Maremarvka. basosmil yposenb T'MA-9. [locofue mia «ualHMKOB».
Hacrs 2.
{Tocobue noceaieno pewenuo saday 6a30802G YPOBHA CRONHOCTIU,
HE BOMedUUX 8 REPBYIO 4acmb, 4 codepacum meunsl «Pyurkyuu u 2pa-
durur, «flranumempuss, eCmamucmura».

ABTOpbl 61ar0NaPAT PELEHICHTOB 33 NOJIE3HbIE 3AMEUAHKS ¥ TIOMKETAHUS,
CBA3AHHLIE ¢ AGHHBIM H3JAHHEM. 3aAMeUalns ¥ NOMKEeIaHHA NPOCHM HAnpap-
A7k no agpecy: 344000, . Pocros-na-Hony, a/s 550, en. (863) 303-05-50,
248-14-03, e~-mail: legionrus@legionrus.com.

B 2007~2008 codax Ixkcnepmuoim cosemom Pedeparbrozo un-
cmumyma nedaeocudeckux uamepenud (GHITH) usdanuam «Areebpa.
9 kracc. flodeomoska «k umocosod ammecmayuu — 2008> u «Aseed-
pa. 9 xaacc. Nlodeomoska K umozosoid ammecmaguy ~ 2009» Horau
npuceoenst epudol «Jonyueno & dcnoapb3oaanUIn 8 06pa308aMerbHbIX
gapexcdenunx Poccuidckold ®edepayuu 8 kavecrméee yuebrozo nocobuss.
C 2009 eoda donyck guebuex nOCOGUE K UCROABIOBAHLIO 8 0BDQ308U-~
meavHoM npoyecce ocyuecmemiem Munobpuayxku PP, Hadameavcmao
«/lecuon» Hlpukason Munobpuagru Pd Ne729 om 14.12.2009 &, sraioue-
HO 8 NEPeYeHsb OPSARUIAUHE, OCYLecmBaTiowux uidanue nocobuld dist
yHauuxc.



Kpatkuii TeopeTHyeCcKuil CnpaBoYHUK

TMpeanaraeMulil CIPABOMHUK COAEPMHT TEOPETHYECKHE CBeeHUs H dop-
My/Ibl, TIPEAYCMOTPEHHbIE NPOrPAMMOR MO MaTeMartnke asi obieo0pasoa-
TeNbHBIX yupexiaehui. Haneemes, uto ero coaepiaresbHas 4acTb 1OMOMeT
WKOABHHKY py noaroToske K THA-9.

§ 1. Tlpubanxénnpie 3nauenun. Qkpyraernune uucea.
CranpapTHbIA BUI uKHcaa

flpasvna okpyrnenna. Ecau nepias uz orfpaceizaeMbix Ludp Soabiue
HAH paBHa b, TO TIOCHeHAs U3 coxXpaHmonxcs wubp ysennunBaerca Ha 1.
Ecap nepsan vz orfpacuiBaeMblx tpdp MeHbLUe 5, TO NOCHEHHAA U3 COXPans-
eMbiX UHp 0CTAETCA HEHBMEHHOM,

Ecau wucao okpyeasion 0o kakoeo-nubyde paspada, mo sce caeyio-
HUe 3 IMUM pA3PRCOM YUl SAMEHTION HYAAMU, O ECAU OHIL CIOSM
ROCAE 3ANAMOL, MO ux omepPAcHLBaM.

CraniapTHLIM BHAOM AOAOKHTEABHONO YACAZ @ HA3BIBAWT ero npen-
CTapjeHHe B Brae ag - 10™, e 1 € ag < 10, a m — Les0e HHCHO; YKHCIO T
HA35IBAIOT ROPAAKOM YHCAA a, YUHCJIO Qg — MEHTHCCOM.

flerpeiunoctoio npubanKenns (a6COMOTHONR ROTPEUIHOCTLIO } HA3bE-
BAIOT MOIYJIb PAZHOCTH MEMIY TOUHBIM SHAYCHUEM BEIHUHHLI & ¥ o€ npubaun-
XKEHHBIM 3HAUCHHEM ¢

Ecnn o — apubnmxénnoe suavenue urena z # |z — al <k, 1o rosopsr,
YTO YHCAO T PABHO YMCAY @ C TOUHOCTBIO 10 A, ¥ nuwyr & = a & h.

Hepasenctso |z—al € A MOXHO 3anMcaTh B BUAE a—h € = € a+h. Hucaa
a—hu a-+h asasiores NPHONKKEHHBIMK 3HAUCHHAMH YHC/1A T C HEAOCTATKOM
H C H3GLITKOM COOTBETCTBEHHO.
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OTHOCUTEILHOM NOFPEWIHOCTBIO NPUOJIHKEHHOTO 3HAUCHHS 0 HALIBA~
T OTHOILEHHE a0COMOTHON MOTPEUIHOCTH [ — a] K MOaymo NprEAHMKERHOro
3HAUCHHA,

T -4
OTHOCHTE/ILHYIO TOTPELIHOCTD BBIPAXKAIOT B POLIEHTaX lz —al. 100%.

|al

§ 2. OrHowenns. Mponopuun

OrHoweHnue ABYX YHcen — 3TO YACTHOE OT [lefeHHst OHOTO H3 HHX HA
apyroe. OTHOLUEHUE NOKA3LIBAET, BO CKOJLKO PA3 NEPBOE HHCA0 BOMbILIe BTG~
POTO WK KAKYIO 4ACTh NEPROE YHCIO COCTABAAET OT BTOPOFO.

Bsaumuo o6paTHbiMH HA3LIBAIGT YACAA, MPOU3BELEHHE KOTOPLIX paBHO 1

(%.g_—_z,ma;&a,we).

Ornoluenne % Ha3bigaoT OﬁpaTHbiM OTHOIHEHKIO %

Q6patHoe oTHOWEHHE — HTO OTHOLLEHHE, B3RTOE B OOpAaTHOM NOpSiIKe
M0 OTHOLUCHHIO K JAHHOMY.

Mponopuust — 3TC PABEHCTRO ABYX OTHOLEHHUIL,
a
;=
MM, 4 YHCAa b U ¢ — cPeAHUMY HieHaMH IPOTIOPLHH.

OcrosHoe cpoitcTBo nponopuuu. B BepHoll nporopumi npoussesenne
KpafiHUX WIEHOB PaBHO NPOH3BENCHHIO €€ CPeHUX YASHOB.
Ccan pst aByx othowwenid a ¢ by ¢ : d sBunosnsaercs paseHctso ad = be,
Toa : b= ¢:d— Bepuasa nponopumn.

Ec.t1 B BepHO# NPONOPLMH NOMEHSI T MECTaMK CPEIHHE WiH KpaiiHue wie-
Hbl, TO NOJYUHBILKECH HOBbIE TIPOTIOPLIMK BEPHBI.

B nponopluy 5 (Wi g : b= ¢: dyuncaa a u d HA3LIBAIOT KpaiHu-

§ 3. [Mpouenrsn

1% — »10 - yaers ot HEAOTe,

100
Ecan a— 100%
b %%,

b= 4B
® [IPGIHENHT OT YyHuiaa 1(}0 )



§ 4. Apnipmeruveckne gesicrsun, Cpasnenne yucen I

® YHCJIO MO TIPOLIEHTY @ = b.100,
P :
& KOJHYECTBO NPOLEHTOB, KOTOPOE COCTAB/ACT YHC/O b OT YHCA @
p= b100
-

$opmyaa NpoCcTOre NPpeUeHTHOrO pocTa (HOpMYAa NPOCTLIX NPOUSH~

TOB).
= m
S = S(} + 190)’

rae S, — Hapall@HHaA cyMMa (HCXOJHAA CYMMa BMECTe C HAMHCJIEeHHbIMH
APOUEHTAMH);

§ = HCXOAHAR CYMMa,

2% ~— NPOLEHTHAN CTABKA OT CYMMBI, BLIpaKeHHas B JOJIAX 32 NEepPHOL;

7 YUCAO NEPHOROB HAYHCIEHHA,
$opmyna CAOKHOTC NPOUESHTHOTO POCTa (HOPMYAA CAOKHEIX IPOLLEH-

TOB): p "
Sa=5(1+585)
rie S, — Hapaw@HHam CyMMa (UCXOIHAst CYMMa BMECTe C HAayHCJEHHBIMH
APOLEHTAMH ),
S — ucxognas Cymma; ,
p7 — NPOLEHTHARA CTABKA OT CYMMBbI, BHDAXKEHHAS B 105X 33 NMepHOL;
7L — UHC/IO NePHOAOB HAUHCIIEHHH,

§ 4. Apudmernueckue aeicteus. CpaBHeHME Yuce

Ecan yMHOMKHTE YHCAHTENL H 3HAMEHATE b APOGH Ha DIHHAKOBYIC BEJH~
YHHY, OTJIHUHYIO OT 0, TO 3HaueHHe APOBH OCTAHETCA HPEMHUM.

Ec/ii YHCHTR)b H 3HAMEeHATE b 3aaHiol 1po6H KMeOT COLMIH AeTHTe b,
TO 00e 4aCTH MOXHO PA3Ae/HTL HA HETD; TAKAR ONepaLius Ha3blBaeTCs coKpa~
weHuem Apodu.

Cpaprenne apobeit. [ina cpasHenus, CAOKEHHS U BLIUHTAHHS OBLIKHO~
BEHHBIX 1po6el HX CliefyeT NPHBECTH K OAHOMY H TOMY 2Ke 3HAMEHATeN.

Yro6el CpaBHHTL ABE OOLIKHOBEHHBIE IPOGH, CAELyeT NPUBECTH HX K 00-
iLeMY SHAMEHATeI0 H CPaBHHTL YHCAHTENH TIoayuHBilkaxen apobed. dpobb ¢
GOABLINM YHCAUTETeM 6yaeT Gonblie.

Ha koopaHHaTHOM Ayde TOYKA, HMEIOIAA MEHBLUYIO KOOPAHHATY, JIeXKHT
JeBee OT TOHKH, HMelollel 6OABLIYIO KOODAHHATY.
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Us HBYX OTpRLATEARHBIX UHCes Ooblle 1o, MOAYAL KOTOPOro MeHbilie.

Ymuomenune apobeit. Yrolbl yMHONKHTL ABe OOLIKHOBEHHDIE APOGH,
.a ¢ ac

HY®HO MEPEMHCKHTD HX YHC/MTENH H 3HAMEHATENH: 3 d = b o6kl

YMHEOXHTB 1p06b Ha HATypaNbHOE YHCHO, HALO YHCAHTE b YMHOMKHTEL HA 3TO

HHUCIIO, & 3HAMEHATEL OCTABHTL TEM e % = %{;

Aenenre apabeit. Urolul pazaennTs 00HY 0GBIKHOBERRYIC p00s Ha Apy-
Y0, HALO YMHOMHUTh NEPBYIO HaA 1pobs, 06paTthHyo BTOPOI:

a.¢c _a d__ad

b'd b c b
Yrobul PAINCAHTHE ,{I.p()ﬁb Ha HaTypabHOe YHCAS, HEL0 3HaMeRaTeib YyMHO -

HHUTh Ha 3TO YHCNO, 4 YHCAHTEAL OCTABHTL TeM He! a O a

b7 be’
Uro6bi nofyunTs Apo6h, OOPATHYIO AAHHOH, CJENyeT NOMEeHSTh MeCTaMH
YHCAHTEAL H 3HAMEHATEE.

flpecGpasosanne mexay pasupimy dopmatammu 3sanucH apobeii.
Yrobni npeobpa3zoeaTe 0OLIKHOREHAYIO IpOGL B ApoGL AECATHYHYK), CilelyeT
pA3NeHTh YHCANTE/b HA 3HaMeHaTe k. [1pyH 5TOM He BCEria MOXHO NOJYUHTE
KOHEUHYIO HeCATHUHYIO Ap0b.

Hecokpatumylo 06hKHOBEHHYIO APOGL MOMXHO NPEACTABHTL B BHAE KO-
HEYHOMR JeCATHYHOH Ap0oGH, eC/IH B PA3N0XEHHH e€ 3HAMEHATeA HA NTPoCThie
MHOMHTENH NPHCYTCTBYIOT TONBKO MHOXUTENH 2 1 5.

Urobol npeobpasonath NeCATHUHYIO AP0Gh B APOGh OOHKHOBEHHYIO, Cae-
AyeT NPeicTaBuTh eé 1poBHYI0 YaCTh B BHAEC HATYPAILHOTO UHCIE, HENEHHOTO
Ha COOTBETCTRYIOWLYIO CTenedb uucna 10. 3atem K pesyabraty cnpaba npHMx-
CaTh LEAYIO YACTh, POPMHPYH CMELIAHHYIO AP0O0DL.

§ 5. AareGpanueckue BoipaKeHus

AsreGpanueckum (OYKBEHHDIM) BBIPAXEHHEM HAZBIBACTCH OJIHA MM
HECKOABLKO anrebpanueckux BeludnH {(uuces B OYyKB), COGMMHEHHBIX MeX 1y
coboli 3HaKami aireSpaviecKdX AeACTBHI: CAOKEHHS, BLIMHTAHHA, YMHOMKe-
HHA B NENCHHS, H3BJCUCHHA KODHA K BO3BEICHHA B LEAYIO CTENEKb, 8 TAKKe
CKOOKH, ONpeleasioliie NopsaoK BhNoaHeH s AeficTBHA. KosnuecTBo Beu-
YHH, BXOAALHX B a/ireOpandeckoe BhiPaXeHHe, A0/MKHO ObITh KOHeYHLIM.



§ 6. Crenerib C HesbiM NOKa3ATENEM 13

Ecin BMecTe Beex OYKB, BXOAALMX B adrefpadyeckoe BLIpaXKeHHE, NO1-
CTaBHTH HEKOTOPHIE HUCJIA M BLIMOJHHTL JeHCTBHA, TO [IOJAYYEHHOE B Pe3YIb-
TATE YHC/IO HA3LIBAETCH 3HANEHHEM aaTefpanyeckoro sbipaKenus.

3naueHHs nepeMeHHbIX, TPH KOTOPLIX ajreGpaiyeckoe BhipameHle HMe-
€T CMBIC/, Ha3blBAKOT JOMYCTHMbIMY 3HAYE HHAMH NepeMerHbiX. MuoxecTso
BCEX JONYCTHMBIX SHAYEHHA NepeMeHHbIX Ha3biBalT obdacTbio onpeaene~
HHR aJreBpanieckoro BeIDAKEeHHs.

ToxpeCcTBOM HA3LIBAIOT PABEHCTRO, BEPHOE NPH BCEX ROTYCTHMbIX 3Have-
HHAX BXOIALIMX B HETO NEPeMEeHHDBIX.

§ 6. Creneub ¢ UeabIM NoKa3ateaem \

CRolicTBa cTeneHs ¢ LEAbIM NoKa3areaem,
® gk = gntk

@ m T,
a® - b = (ab)™.
2= (§) s

ITo onpeaenexnnio noaaraiot, uto a® = 1 ans modoro a # 0.

a N
a*:af =g % econn > k.
( n)k nk

Ecnmna #0,Toa™" = &%' rie n — HaTypaJbHoe UHC0.

CnpaBeIuBo paBeHcTBO (%)_n = (g)n.

§ 7. Muorounensl. [Ipeo6pasosanne BbipaXKeHuH

OnHouneHOM Ha3LIBAIOT BLIPAKEHHE, KOTOPOE COJEPMUT uuCHa, HaTy-
PanBHBIe CTEREHH MEPEMEHHEBIX H HX IPOH3BELeHHA.

OnHousieH Ha3bIBAETCS NPe/ICTARACHHBIM B CTAHJAPTHOM BUAE, €CJH OH
3aMHCaK B BHAE TTPOH3BEICHHSA YHCAOBOTO MHOMUTEJA, CTOSAILETO HA FIePBOM
MecTe, H CTeneHed PasiHUHBIX NepeMeHHbIX.

HucnoBol MHOMKHTEND ¥ OHOMIEHA CTAHAAPTHOTO BHAA HAa3biBaeTCs Ko-
athuuMeTOM OJHOUNEHA, CYMMY TOKA3aTe el CTeleHel nepeMentHX Ha-
3bIBAIOT €TENEHLIO OAHOMACHA,

MuorowieHoM Ha3biBaeTCs aireGpanieckan CyMMa OfHOUJIEHOB.
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Ecad ace 0HOUNEHb B MEOTOWICHE PUBENEHD! K CTAHAAPTHOMY BULY, TO
FOBOPAT, YTO 3TO MHOTOWACH CTAHAAPTHOTO BUA.

DopMmydsi ipeobpPa3cBatnE MHOTOUIEHOR.

Llais MoGLIX @, b ¥ ¢ BepHBI ClellyI0Me PaBeHCTBA;

1. a® ~ b* = (a — b)(a + b);

2. (a + by = a® + 2ab+ b7;

3. (a~b)* = a® - 2ab + b7,

4. (a + b)% = a® + 3a%b + 3ab® + b3,

5. (a — b)* = a® — 3a?b + 3ab® — b?;

6.0 +b* = (a+ b)(a® — ab + b*);

7.a% - b% = (a — b)(a® + ab + b?);

8. az% 4+ bx + ¢ = a{x ~ x1)(x — x2), THe T] H Tz — KOPHH KBAAPATHOTO
ypasHesus ax? + br + ¢ = 0.

§ 8. Aure6paunueckue apobu

OcnoBroe croicTso apobu: %g = %, b#£0,c#£0

Jeitctana c apobamu (npernonaraercs, uTo 3HaMmeratest apotei oTARY-
Hbi OT HYJR )

oy

a, b _at G za_ a
c ¢ ¢ b b —b
a, ¢ _ ad+be a.c_od
b d bd b d  be
a.c_ac a\" _a®
b d  bd (b) T

§ 9. KsaapartHbie KOpHH

ApndmeTHuecKum KBaAPaTHLIM KOPHEM M3 HHCNA ¢ HABLIBACTCS HEOT-
PHLATENLHOE UHCNO0, KBAAPAT KOTOPOIo PABEH @, T0 €CTh BhITOAHAIOTCSR YCAO-
BHS!

* a2 0,
. (\/5)2&&

npv awbom a = 0.



§ 10. Jluticriubie i KBARPATHEIE yPaBHEHHS ' I5

Cpoiicrea apHmeTHUeCKOrO KBALPATHOIO KOPHSA.

1) KpanpaTHulil KOpeHb W3 Npou3BeeHHA HeOTPHLATENbHBIX MHOMKHTEEH
paBeH NPOH3BEACHHIO KBAAPATHLIX KOPHEH H3 STHX MHMKHTENeH, TO eCTh ecau
az0, b0, 1o vab=/avbh.

2) KsaaparHbiil KopeHb U3 JpPOGH € HEOTPHLATENLHBIM UHCHTENeM H N0-
JIOMHTENBHBIM 3HAMEHATE/IEM PABEH YACTHOMY OT AeJIeHHst KBALPaTHOIC KOPHA
H3 YHCJHTENN 1A KBALPATHBIH KOpeHb H3 BHAMEHATEs, TO eCTh eCiH a 2 0,

b >0, TO\/7 £

3) Mpu moéom 3HAUEHHH a B HATYPANBLHOM K BEDHO PABEHCTBO

Via2k = |o¥).

§ 10. JluHe#inble ¥ KBaAPATHbIE YPaBHEHHUSA

Jiuneiitioe ypaBHeHHe. YpaBHenue BUIa ax -+ b = 0, rae a ¥ b — yexo-
TOPBLIE YHCAA, T -~ NepeMeHHas, HaswiBaeTca JuHedubiM. Kophu auHelHoro
YpaBHEHKA

e mpia#0, beR xm——g;

enpua=0,b=0zcH,
enpia=0,b#0 €@

KeanparHoe ypasHenue.

Ypasuenne Buaa az? + bz + ¢ = 0, a # 0 HA3HIBACTCH KBAAPATHBIM
ypaBHeHHEM.

Iluckpumunant D = b? — dac.

Ecnu D > 0, To KBaapaTHoe ypaBHeHHEe HMEET [IBd PAS/HUHBIX KOPHH!

—b— VD 2 _=b+VD

=y %

Ecan D > 01 b~ uTHoe, TO KOPHYU KBAPATHOTO YPABHEHHA MOTYT GLIThH
BHIYHC/IEHB! N0 hopMy e

2 = —b/2 — \/(b/2)? ~ ac vy = —b/2+ /{(b/2)* — ac
s 4 .

a
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2
B srom cayuae (%) —-ac = %

Ecan D = 0, T0 kBanpaTHOe ypasHeHHe HMeET ABA KPATHBIX KODHA

Xy = Iy = WWQ"% (TaKxe HHOTAA TOROPAT, YTO KBAAPATHOE YPABHEHHE B 3TOM

cyyae HMeeT OAHHE KOpeHb).

Ecan D < 0, 70 geficTBUTEIbHBIX KOpHel HeT.

Ypashenue Buaa z° + pr + ¢ = 0 HaspizaeTcs NpHBEIEHHBIM KBaj-
patHbiM ypasuenuem. Juckpumunant D = p? — 4q. Tlpn D > 0 xop-

2
HH 3TOTO yPaBHEHHS MOMHO HAiTH no dopmyaam: &) = """“g -~ 4/ %« - g,

2
=B 4 /B - =D
T 2+ T4 Mpp D=0 2 5"

Henoanble KeagpaTHbie YPABHEHUS.

1) ax? + bz =0,b#0; x; =0, xzzmwg.

2y ar?4+c¢=0.Eeanac < 0,Tox; = — WMZ. Ty = 1f-§. Eeavae > 0,

TO AEHCTBHTRNbHbBIX KOPHEH HET.

3Var? =0, 2=0

Castzb Mexay KosdipruuenTamy ¥ KOPHIMH KRAAPATHOTO
YpaBHEHHS.

Ecan a4+ b+e=0,t02; =1, 73 = g.
Ecan a + ¢ = b (Kau, 410 TO *e caMmoe, ¢ ~ b+ ¢ = 0), To 27 = —1,
Eg T e v
a

Popmyan Buera.
Ecan x,, T9 = KOPHH KBAAPATHOrO ypasHenus ax? + bx + ¢ = 0,10

b ¢
Ty +y =S, Xy = S
1 2 a 142 a
Ias ypasuenus suaa z° + pr+ ¢ =0
1+ T = =P, L1y = 4G.

Pasioxetmne KBaPATHOTO TPEXUNEHA HA MHOKHTEH,
Ecam D > 0, toax? + bz + ¢ = alz — 21z — x3), (T1, T3 — KOPHH
ypaBHerus ax? + bz + ¢ = 0).



§ 11. Cucremst AByx ypaBieril ¢ ABymH HEHIBECTHLIMH 17

Ecoaw D =0, 10 az? + br + ¢ = a(a: — )%, (x; ~ KOpeHb ypaBHeHHs
azx? + bz + ¢ =0).

§ 11.  CHcrembl ABYX ypaBHEHHH C ABYMS
HEH3BECTHLIMH

Cucrema ABYX ypaBHeﬂm‘»’E C BByMH HEU3BECTHBIMH HMEET BHA!
az+bhy+ep =0,
s + boy + g = 0.

PewieHseM cHCTEMDI ypaB‘HEHHﬁ ¢ ABYyMst nepeMeHHBIMH Ha3bhiBaeTCd fna~
pa 3uaueHHl NepeMeHHbIX (I;y), 06PALLAOILAS KAXKI0E YPABHEHHE CHCTEMb
B BEpHOE PaBeHCTBO. PeWINTh CHCTeMY YpaBHeHHH — 3HAUHT HaiiTH Bee e
peLeHHs HitH YCTAaHOBHTD, 4TO HX HET.

o CHCTEMA HMEET EAHHCTRENHOE PEellieHHE, eClH ——i 7é o
2

o CicTema He HMeeT pELIEEHPIﬁ, €Can 4 = Eli 91
an 52 [&]

e CxcTeMa BMeeT GeCKOHEUHO MHOTO pemekyzﬁ, €CNIH -g—z' = QL =4
2

by cy’

§ 12. HepasencrTsa ¢ 0OJHOH NepeMEeHHCH H
CHCTEMbI HEPABEHCTB

PemeHHeM HEPABEHCTRA C OllHOl‘:l HEPEMQHHO}"E HA3LIBALTCH 3HAUCHHR 18-
pemMeHHOM, KOTopoe 00paLiaeT ero 8 BEPHOE YHCJIOBOE HEPABEHCTRO.

Hepaseﬂcma, MHOKe(TBA peweHHS{ KO'E'()pbix COBMNANAT, HA3LIBAKTLH
PABHOCHAbLHbBIMH.

06.1]3(:'":20 OfpEACACHHUA HEDABCHCTRA ¢ Qlli‘fOﬁ HEpeMEEHOE Ha3LBaer-
CSl MHOMKECTBO 3HAYEHHN NePeMeHHOM, MPH KOTOPbIX 00€ YacTH HepaBEHCTBA
HMEKyT CMbICL.

E/IB JAHHOFC HEPABEHCTBA HOAYJYAE€TCH paBHOCH.ﬂbHOC EMY RepaBeHCTBO,
ecsin '

1} 43 0fHO# YACTH HEPABEHCTBA NEPEHECTH B APYIYIO Cjaraemoe ¢ NpoTH-
ROTOA0KHBIM 3HAKOM,

2) ofe yacTH HEPABEHCTBA YMHOXKHTE HIH p&aﬂeﬁ}‘l?b Ha OAM0 H TO XKE 1o~
JIOHKHATEABHOE HHCJO,
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3) ofie 4aCTH HepaABEKCTBA YMHOMHTD WIH PA3LeHTh HA OQHO H TO JKe OT-
pHUATeNbHOE UHCTO, H3IMEHHB 3HAK HePABEHCTBA HA TPOTHBONONOMHbIH,

4) B KaKoH-nHO0 HacTH HEPABEHCTRBA WJH B O0eHX ero YacTAX BoullIOJHHTE
ToRJECTBEHKOS Npeobpa3oBatie, He MeHRIotee 00NacTH OnNpee/IeHis Hepa-
BEHCTBA.

Peennem cHCTeMbi HePABEHCTB C 0/IHOH NepeMeHHOl Ha3LiIBAETCH 3Ha-
YEHHE NEPEMEHHOR, NPH KOTOPOM BEPHO KAMIOe M3 HePABEHCTB CHOTEMBbL.
MuoxecTBOM pellieHHid CHCTeMB! ABASETCA NepeceyerHe MHOXKECTB pelleHH
HeDABEHCTB, BXOALMX B 3TY CHCTEMY.

§ 13. PeweHune kBapparHbIX HEPABEHCTB.
HepasencTBa, coaepxaigHe nepemMeHHYIo oz
3HaKom moayas. CHcTeMbl HEPABEHCTR

KpanparHbim HepaBeHCTBOM C O4HOI NepeMeHHOMN T HAZbIBAIOT HEPABEH -
CTBO BHAZ az? + bx + ¢ > 0, rae a, b, ¢ — geficTBUTE/IbHBIE YHcaa, a # 0.

Jhofio# 4ied HepaBEHCTRA MOMKHO NEPEHECTH H3 OAHOH YaCTH HEPABEHCTRA
B APYryio C [MPOTHRONOAOMHBIM 3HAKOM (He MeHsIA [1PH 3TOM 3HAKA HepaBeH-
cTBal}.

Ecnu ofie uacTH HepapeHCTRA C NepeMeRHON & YMHOKHTEL UIH Da3ieniTs
Ha OLHO H TO XKe BhipaxeHne p(x), NONOXHTENLHOE NPH BCEX 3HAMEHHAX T, H
COXPAHHUTD 3HAK HCXOIHOTO HEPABEHCTBA, TO HONYYHTES HEPABEHCTRO, PABHO-
CHALHO® IAHHOMY.

Ecan ofie yacTi HepapeHCTBA ¢ MePEMEHHON & YMHOXHTL HIH Pa3aeiiTh
Ha OJHO M TO iK€ Bhipaxedne p(x), OTPHUATE/IbHOE NPH BCEX 3HAUEHHAX T, H
H3MEHHTD 3HaK HCXOJHOTO HEPABEHCTBA HA NPOTHBONOJOMKHLIH, TO NOJYUHTCH
HepaBeHCTBO, PABHOCHIBHOE AAHHOMY.

Kpaapatubiil Tpéxusied ax? + br + ¢ ¢ OTPHLATENBHBIM AHCKPHMHHAHTOM
npH BCEX 3HAYEHHAX I MMeeT 3HaK Crapiero kodgibuuMenTa a.

Moayab BelIeCTBEHHOIO ApryMeHTa |z| = i f’x? ¥ a:;g’(}.
OcHoBHbIE CBOKCTBE MOLYAA.

lal 20

ja} = |~ af 2l =Bl oro

labl = [a] - 1b| la + b < |af + b

la? = a® la — b] 2 |a] ~ [b]



§ /4. YncsroBete NOCACAOBATEALHOCTH, APHIIMETHYECKAR H TEOMETPHHECKAS .. 19

Pewennem nepasencrsa x| < b #BARIOTCH 3HAYEHHA X, y,ZLOBJie‘fBOp%-
10lHe HepaseHeTBY —b < & < b :

Pewennem Hepasencrsa |x] > b ABAAIOTCA 3HAYEHHA 2 YAOBJAETBOPAK-
r < b,
r>h

HekoTopsle MeTonbl pelieHHs YPAaBHEHHH W HEPABEHCTB, COAEPMALINX
MOZLJTh:

LIHe COBOKYHHOCTH HEPABCHCTR

1} OGuwni meroi. PazoGuém uncHOBYIO 0Ch TOYKAMH, B KOTOPBIX 06pa-
LAI0TCH B HYJib BBIPAXKEHHS, CTORLINE MO 3HAKOM Moiyns. Peluaem HepaBeH-
CTBA HA KAXKIOM H3 NOJYYEHHBIX IPOMEKYTKOB.

2) MeTon Bo3seaenus B kBaapar. | f{z)] = g() paBHOCHAbHO CHCTEME
{ FHz) = g*(z),
glxz) 20
3) Meroasamenbt. af?(z)+b|f(x)i+c = 0 = a|f(2)|*+b|f(x)|+c = O.
3amena: t = {f(z),t 20, = at? + bt +c=0.

§ 14. Yucaosbie nocaeaoBaTeNbHOCTH.
ApundmeTHuecKas u reoMeTpHyecKas
NporpeccuH

ApudmeTrueckas nporpeccus.

Apudmernueckodt mporpeccuell HasbiBaeTCsd NOCAENOBATENBLHOCTD,
Ka/IpIH UieH KOTOPOH, HaulHas co BTOPOFO, pPaBeH NpenkiylueMy, CAoKeH-
HOMY C O[HHM H TeM Xe YHCJOM. 3T0 YHCI0 HA3hiBAIOT PA3HOCTLIO apHme-
THYECKOH NporpeccyH 1 06biuHo 0603Ha4aloT Syksoi d.

l. Eciiv a, ecThb n-it uier, d — pasuocTs U S, — CyMMa 7 NepBbiX UNEHOB
apHhMeTHUECCKOH TIPOTPECCHH, TO

4= tpi1 — Gn, an = a1 +d{n ~ 1),
S, = (ay —i~2an)n NS - (2@; + df(zn - 1))n

ApudmeTHueckas nporpeccus Bo3pacraer, ecsid d > 0, 4 yObiBaer, e
d < 0.

2. Ecom ag, a1, @m, @, — WieHbl apHHMETHHECKOH NPOTPECCHH ¢ TAKHMH
HoMepaMu, uTo k +1{ =m + n, T0 ag + G = Gy, + Ay
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3. Kaxnblil usten apudMeTHuecKoi Nporpeccus, OTIHYHBIA OT NepBoTo M
HOCNENHEr0, PABEH CPEAHEMY APHBMETHUECKOMY COCEIHHX C HHM YIeHOB!

_ Oneit Ongg
ap = B S

FeomeTpuueckas nporpeccus.

leomerpuueckon nporpeccHeit Ha3LIBASTCH N10CHCIOBATEALHOCTE OT-
JIMYHBIX OT HYAR YMCEJ, Kaxblil YieH KOTOPOR, HAUMHaR CO BTOPOro, paBeH
NpeAblIyLeMy, YMHOXKEHHOMY HA OIHO U TO e YHCJAO. JTO YHCJAO HA3LIBAKT
3HaMeHaTeJ eM FeoMeTpUUeCKo# nporpeccun H 0GHYHO 0603HAYA0T GyK-
BOH g.

1. Ecad by, ecTb m-i wien, ¢ — 3HAMeHaTeb H S, — CYMMa 7. NePBhIX
YNSHOB MeOMETPHYECKOH NPOrPECCUl, TO

g=t s,

n
Sp = bl(%i—l) q# 1.
2. Ecan by, by, by, by — uneHbl TeOMETPHUECKON NPOrPECCHH ¢ TAKHMH
HoMepaMH, uTo k + [ = m + n, 10 by - by = by, - by,
3. KBaapatr Kamporo uiieHa reoMeTPHYECKOH [IPOrpeccHH, OTAHYHOIO 0T
[1€PBOTO H [IOCACHETO, PABEH [IPOHIBEACHHIC COCRIHUX ¢ HUM YNIeHOB!
bi = Upe) bn-i—l-

beckoneuno yObiBaiomas reoMeTpHUecKas Nporpeccus.
Teomerprueckan nporpeccus Geckoneuno yObiBaowas, ecan lg| < 1.
Ecnn 8 ects cyMMa Geckoneuno yBulBaioLLell reOMeTpHUecKOH nporpec-

CHH, TO S = méim.
1—g

§ 15. HccnenoBanune pyHKUHH 1 AOCTpOeHHE rpaduka

O6aacyb onpesedeHHs hyHKIHK.

Obaacmoio onpedeaenus D(y) Pynrnuu y = f(2) HA3BIBACTCH MHOME-
CTBO BCEX 3HAUGHHE GPryMEHTa I, LISl KOTOPbIX Buipaente f() onpeaeneno
{nmeer cMbICH).

O6aacti onpefeaeHHs 0CHOBHBIX 3eMeHTapHbIX dyHkumit. O6nacTs
onpenefenus JioGoro MHorowiena — K.

D (1) = (~ocs 0) U (0; +00)
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D(zﬁ) = [0; +00)

D(*+/z) =R

Muoxecrtso snauenni pyHKuuu.

Mnoxcecmsom (ofaacmuio) anavenut E(y) d)yumuu y = f{z) Haami-
BAETCS MHOXKECTBO BCEX TAKHX UHCed yp, ANA KaXKAOrC U3 KOTOPLIX Haildercs
TaK0e YUCIIO Ty, 4T0 (L) = yo-

O6aacTH 3HaYEHHA OCHOBHBIX 3NeMERTAPHBLIX PYHKUMIA,

O6nactolo 3HadeHull BCAKOrO MHOPOUNEHA YETHOH CreneHH Anjsiercs
TIPOMEXYTOK [m; +00), Fie ™ —— HauMeHblUee 3HaueHne 3TOro MHOTOWIeHa,
JmG0 NPOMEXYTOK [—00; 1], rae i — HanGOJIbILEE 3HAYEHHE ITOr0 MHOTOU/e-

Ha.
O6Aa0TBIO 3HAYSHUH BCIKOrO MHOTOWIEHA HEYETHON cTeneHH sBagerea R,

HéruocTe ¥ HeYéTHOCTE hYHKIUH Y,

Qyukunn y = f(x) HasuiBaetca wémuod, echnu A1a aoboro z € D(f)
pepHo paserctso f(—x) = f(z). Ipaduk uétHol dyHKUME CHMMETPHYEH OT-
HOCHTEABHO oCcH Oy

Pyurums y = f(x) naszviBaercs newémuod, ecau ang moboro z € D{f)
BepHo paseHcTso f(—x) = — f(x). [paduk HeudTHON DyHKUMH CHMMeTpPHYEH
OTHOCHTEJILHO HAYANA KOOPAMHAT.

Tpaduky anemenrapumx gynkumii, Ha pucynkax 1 — 2 uzofpaxenst
rpadMKH HEKOTODBIX 3/1eMeHTapHBIX QyHKUMI.

A v A J’*—*%
J’:wif: L J k<0
k>0 1 x 1
_ . ] =X

WO 1 -1¢ F’

Puc. t

Necrpoenne rpadukos gyykunil «Mexannseckumu» npecbpaszona-
HHUAMH.

[padwk Gyskunu y = — f(x) nonyded us rpadimka dyuxumy ¥y = f{z)
OTpaXKEHHEM OTHOCHTENBHO ocH Ox (cM. puc. 3).
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% Uke+1
y Y= '\r.i'_ ¥y y:ﬁ?
: g x
g1 o _/TO 1 -
Puc, 2
YA

y=-f{x)

=

Sy =)

Puc. 3

Ipadux dyHkuny y = f(-~z) nonyuen uz rpaduka dyukunn ¥ = f(z)
OTP&MKEHHEM OTHOCHTELHO ocH Oy (cm. pue. 4).

. Y
“

-

. y=Ax
s//

o

Ipatux dyrkunn y = m - flr}, m > 1, noayues M3 rpacuka GyHKimu
y = f(x) pacTskeHneM B m pa3 BAoAb ocu Oy ot ock Ox (em. puc. ).

Tpadux bysrkuuny = m- f{x), 0 < m < 1, oayued U3 rpaduxa PyHKIMH
1
y = f(z) cxatuem 8 — Pas B10/b OcH Oy koct O (cm. puc. 6).
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§ 15, Hconeaosanne hyHrumnm i nocTpoerHe rpaduxa

m=>1

Puc.6

Ipadmk ¢ynkunn y = flkx), & > 1, nosyse u3 rpaduka @yﬁxum{
y = f(z) cxarnem B k pa3 x ocu Oy srons oc Ox (em. pre. 7).

k>1

Ipadwk byuxkwsn y = f(kz), 0 < k < 1, noayueH n3 rpaguxa QyHKUHM

1
y = f(x) pacTaxeHnem B % Pas ot ocu Oy saons ocd Oz (em. puc, 8).

Tpaduk Gynkusn y = f(z) + b noayuen us rpaduka dyrximm y = f(x)
CHBUroM BBEPX Ha uncno b npu b > 0 v caBuroM suu3 Ha wueao (b npu b < 0

{cm. puc. B).
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—— \
-

o

‘A

¥

T N\y=f00 b b>0
ey =)

Puc. 9

Ipadux dyukunn y = f(z + a) nonyuen uz rpacduka gyHkund y = fz)
CHBHTOM BIIPABO HA YHCAO —a fIPH @ < 0 W CABHIOM BJEBO Ha UAC/O @ TIPH
a > 0 {cm. puc. 10).

y=fix) g y = fx+a), a<0

S \
-
I
s s
>

o \
‘\
LY
.

Puc. 10

Tpadux dywinn y = |f(z)] (puc. 12, a) nosyuen us rpaduka dyukumn
y = f(z) {cm. puc. 11) orpaxkenuem oTHOCHTEARHO OCH (O HaCTH 3TOIO Fpa-
(puka, nexained wiwe ocu Ox.

[pathux pyukunu y = f{lz]) (cMm. puc. 12, 6) noayuen ua rpathuxa QyHKiUKK
y = f(x) {puc. 11) o6benHeHHem YacTH 3TOMO rpadHka, aexallel npasee
oc Oy, ¢ eé OTpaKeHHeM OTHOCHTENbHO OCH Oy W YIaJeHHeM YaCTH, Jexa-
e sepee ocd Oy.
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Ya
™\
0
L y=fx)
Puc. 11
Y .y
o y=fl VAR
2 O =)
Puc. 12

§ 16. AareGpauueckue ypaBHEHHS H CHCTEMBI
HeJAWHeHHbIX yPaBHEeHHH

MuorousieHoM n-H cTeNeHH HA3LIBAETCS MHOTOUIEH BUIA

Po(z) = apz™ + a1 4 -+ 4 Gp 17 + G,
FI€ ap, 41, - - ., Gp — 3aXaHHbe Y¥CHa, ap # 0, n € N,

apx™ ~~ CTApPIUME YIeH MHOrOYAeHa Py (z),
73 — CTeNeHb MHOroU/eHa,
Qy, — CBOGOAHDBIE YWIeH MHOrOU/IeHA.

AarefpanuecKHM ypaBHEHHEM 71-§ CTENEHH HA3bIBAGTCH ypaBHeHHe
apx + a1z 4t apx+an, =0

Ecau ypasHenue aoz™ + 12" '+ - -+ an_ 1z +a, =0

¢ uenpiMy KoshOhHUHMEHTAMH aqg.a),. .-, Qn, THE a4, #* 0, UMeeT uennlf

KOPEeHb, TO 3TOT KOPEHb ABAAETCH AeJNHTENeM YHCAA an {CBOGOAHOIC uieHa
ypaBHesHA ).

OcHoBHag reopema Bbicied anreGpbl. Ha MHOXKeCTBe KOMILAGKCHBIX
urces a060e anrefpandecKoe ypaBHeHHe HMEeT X0Ta Gbl ORHH KOPEHD.



26 Kparkuit 1eopeTHyeckHi CripaBodHuK

§ 17. Peluenne uppaunoHadbHbIX YPaBHEHUI H
YPABHEHHH, COAEPKAMIHX HEUSBECTHOE MO
3HAKOM MOAY.JS

H{}paﬂHOHaﬂbﬂiﬂM YpasHCHHEM HAsLIBAETCH yDABHEHHWE, COlIepXKallee
HEM3IBECTHOE ITOA 3HAKOM KOPHS.
K npocreﬁmnm HPPALKOKAMLHLIM YPEBHEHHAM OTHOCHTCH YPABHEHHA BKAA

V@)= e [z} =glz)n /f(z) = Vglz).

OcHoBHbIE CTIOCOGI PelieHds HPPALKOHANBHOIO YDABHEHUS,

1. Iepexoa k paumoHanbHOMY aareSpansecKoMy YPaBHEHUIO, KOTOpoe an-
60 PaBHOCHABHO HCXOMHOMY UPPaLMOHAALHOMY YPaBHeHHIO, W00 apasercs
€10 CJ1e/CTBHEM.

1} o onpegenenmo / flz) = a, fla) =

2) Ot uppauncHanbHOro ypasHerus Bula / f{z) = g(x) moxHo nepeit
K PABHOCHALHOH eMy CHCTEME:

T a0 = {55

3) Or uppausonansHero ypasHenus Bua / f(z) = /g{z) moxHo nepei-
TH K OZHOH H3 PABHOCHIILHBIX €My CHCTEM:

\/f(x) Jo@) < { g((f;) - G(zr),
/T2 = \/ala) & flz) = g(z),
{f{x >g

Hepanencrso g(z) = 0 (uau f(z) = 0) B 3THX CHCTEMAX BbIPAXKAET YCAD-
BHE, TIPDH KOTOPOM YDABHEHHE MOMKHO BO3BOAKTL B UETHYID CTETiEHL, OTCEKAeT
[OCTOPOHHHE DELICHHA W NO3BOJRET 00X0ANTLCS Gea NPoBepKH.

I1. Brenenye Hopolt nepemMeHHOR.

Ec/M B ypaBHEHUH HEOJHOKDATHO BCTPEUABTCH HEKOTOPOEe BeIpaKeHne,
34aBUCALLEe OT HEHIBECTHON BEJAMUHHBL, TO HMeeT CMbICK 0003HAYUTL 3TO Bhl-
paeHHe KakoH -HiOyIb HOBOK NepeMeHHOMN M NONbITATLCH PelLHTL YpABHeHHE
CHAYA/14 OTHOCHTEALHO BBEIEHHONA HEH3BECTHON, 4 3aTeM YxKe HAWTH HCXol-
HYIO HEHIBECTHYIO.

Hanpumep, af(z) + b/ f{z} + ¢ = 0. Obosvaunm /f(z) = &, roraa
at> + bt +c=0,
£z 0
I1. Merou cBejleHs K IKBHBAIEHTHBIM CHCTEMAM PALHOHANILHBIX YPaBHE~

=

HHH.

YDABHEHHR PABHOCHALHC CHCTEME ypasﬁeyﬁﬂ {
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YpasHenusi Buna vox + b+ Vex +d = p, e a, b, ¢, d — HekoTOpHIe
YHCAIE, YACTO YASETCH PELUMTL NPH NOMOILH BBeAEHHA ABYX BCHOMOTATEALHBIX
HEM3BECTHBIX ¥ = var+ b U z = Vexr +d, 1ie ¥,z 2 0 u nochenyoilero
nepexoja K 3KBHBANEHTHOH CHCTeMe DAUMOHaNbHHIX ypaBHeHMH. [loayuen-
HOe ypaBHeHHe OYAeT COfepXKaTh [IBe HeM3BeCTHbIX, KOTODbE 3aBHCHT OfHA
OT APYro# MOCPEACTBOM CTapoii nepemensof z. C nomolbio npeodpasosanii
MOMKHO NOJYYHTH CHCTEMY ABYX YpaBHeHHI OTHOCHTeNbHO OBYX HEH3BECTHBIX
YUz

IV. Mcnoab3osative cBOHCTBA MOHOTOHHOCTH (PYHKILHA.

Ecsu ypasHeHMe UMeeT 81

flz) =0,
rae f{x) Bo3pactaet (yOniBaer), wiu
f(z) = g(=z},

rae f{z) v g{x) «BCTPEUHO MOHOTOHHBI», TO ecTh f{x) Bospacraer, a g(x)
yOniBaeT HAH HAGOOPOT, 1O TAKOE yDaBHEHHE UMeeT He 6o/ee GAHOTO KOpHH.
Eciu yaaéres npHBecTd ypaBHEHHMe K TAKOMY BHAY W HafiTH KOpeHb, TO OH
H OyleT pelieHieM AZHHOPG ypaBHenus. Bo MHOMMX cilyuasx KOpeHb Takoro
ypaBHeHHS YAOOHO HAXOIHTEL NOAGOPOM.

§ 18. 3apanus, coaepxamue napameTp

[Tycts navo ypasuense suga f(e,r) = gla,z), rie a, & — nepemeHHble
BEJHUMHBI.

[Tepemennan a, KOTOPas [IPK peLUEHUH 3TOIO YPABHEHHS CUMTAETCH r0-
CTOSIHHOH, HA3BIBAETCA MAPAMETPOM, & Camo YpPaBHeHHe — YpaBHEHHEM,
COREPRKAUHM NapaMerp.

Peumrs ypasuenue (¢ nepementol & ¥ NapaMeTpoM 4) — 3HAUUT HE MHO-
HecTBe JeHCTBUTELHBIX MHCe PeliTh CeMelCTBO YPaBHEeHWUH, MoJly4aeMblX
H3 JAHHOTO TIPH BCEX JOMYCTHMbIX 3HAUEHUAX [TapaMeTpa a.

MHOrHe ypaBHeHH: ¢ NapaMerpoM MOryT Obith pelliedbl ¢ IIOMOLLLIO cile-
BYIOLIErD ajTOPHTMA.

1} Onpeaeiutb orpasyens, HasaraeMble Ha 3HAYEHKA HEH3BECTHOTO T #
fapameTpa a, HCXOAR 3 TOro, uTo dyHKUMH f(a, x) 1 ga, T) HMEIOT CMBICA.

2) Onpepenuts PopMancible peilleHHs YPABHEHHS], 3anuchiBaemble 0e3
yuéra orpannuenuil. Eciy npd pewseny BOHHMKAIOT KOHTPOJbHLIE 3HAYEHHH
napameTpa, TO HX HAHOCHAT Ha YMCJIOBYIO OCbh (Ja. IJTH 3HaucHus pasBuBaoT
OGMACTh JOMYCTHMBIX 3HAYeHHH NapameTpa Ha MoaMHoXecTsa. Ha xaxiaom 13
NOAMHOXKECTB Pellidi0T 38 JaHHOE YPaBHeHHe.
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3) MlexaounTs Te 3HaNEHHS TADAMETPA, TPH KOTOPEX POpManbHLIe pelie-
HHUA He YIOBACTBOPSIOT NOMYUEHHLIM OFPAHHUEHHAM,

4} Ha uucaosyo ock Oa 10GaBUTb 3HAYeHUS NapaMeTPa, HABAEHHbIE B
n.3). s Kamore u2 npomesxkyTkoB Ha ocH Oa 3aMHCaTh BCE MOJAYYEHHbIE
PEelseHHA B 3aBHCHMOCTH OT 3HAueHM I napamerpa a.

5) 3anucatb OTBET, TO €CTb peLUeHHS B 3aBUCHMOCTH OT 3HAUEHHI Napa-
Merpa a.

[Tpy pewenny 3azanuil ¢ napamerpaMu 4acTo BCTPEUAOTCH 3anaun (Mau
NPUBOMALIME K HHM) O PACNOOKeHWH KOPHel KBaApaTHOTO YPaBHEeHH.

[yers 21 ¥ 23 — KOPHU KBaAPATHOTC TpEXunena (2 < 22)

Flz) = az® + bz + ¢, y koroporo D = b? — dac, a # 0, 20 = mé% H AaHbi
HeKoropble ToukK A ¥ B ocu O,

¥meaepoucdenue |. O6a KopHst MeHplue yneaa A, 1oectb oy < Ao < A

TOTAA ¥ TOABKO TOTAG, KOTAA

D >0, D >0,
a >0, - a < 0,
rg < A, g < A,
flA) >0 F(A) <0 {em. pue. 13).
y
AY 50 A 4<0
fid4) i
SN
Xy X3z A x’
Xy -
x\O|| fr4 x
3 1)

Puc. 13

Ymeepucdenue 2. Kopn jiexat 1o pasHele CTOPOHb! 0T 4dcAa A, 10 €CTb
Ty < A < ¥y, TOTAA ¥ TOABKO TOTOA, KOTIA

a>0, a <0,
{ﬂm<o “”{ﬂm>a

¥maepoicdenue 3. O6a kophsa Gosiblie yucaa A, To ecTh 21 > An 1y > A,
TOrAA W TOALKO TOT/1A, KOTAA
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D> 0) D> {),
ST B
flA) >0 F(A) < 0 (cm. pue, 14).
¥ A A 2<0
f{4) a>0 ]
x‘/Oi ors -
A Xg x

M"

xg

Axe\

=
=

Puc. 14

¥meepacdenue 4. O6a KopHs nexar Mexpy Toukamu A ¥ B, To ecthb
A<z < BuA <z < B, T0rpa ¥ ToALKO TOTAA, KOTHAZ

(D >0, { D>o,
a >0, a <0,
{ A<z < B, wnau A<uay < B,
f(A) >0, F(A) <0,
| f(B)>0 F(B} <0 {cm, puc. 1)
YA e | a<0
fay [a>0 /'\
S(B) "‘/oe ) -
A *p B x
Xy B
, -
OI
4 \J v 1)
f(B)
Puc.'15

Ymeepwdenue 5. KopHn nexat no pasusie CTOPOHL OT oTpeska [A; B], To
ectb 1y < A < B < x4, TOraa ¥ TOAbKO TOTAA, KOTAA
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a > 0, a < 4,
f(Ay <0, M A >0,
f(By<0 F(B) > 0 (cm. puc. 16),
1 a>0 a<(
o B / .
X x
fl4)
/(8 x
Puc. 16

§ 19. DnemeHTb KOMOHHATOPHKH, CTATHCTHKH H
TEOPHH BEPOATHOCTEH

Jnementol KomObuHaTOPHKH,

MHOMKECTBO {COBOKYIHOCTb 3€MEHTOB) HA3bIBAETCH 3aHYMEPOBAHHLIM,
SCJIH KAKIIOMY JJEMEHTY 3TOT0 MHOMECTBA CONOCTARNEHG CBOE HATYpasibHOE
uuca0 (Homep) oT 1 20 7. JLAA KpaTKOCTH 3aHYMeDOBAHHBIE MHOXKECTRA Takme
OyOyT HasbiBaThCA flatee HAGOpPaMH.

Yncao nepecranoBok. OQranualomecs Apyr OT APyra ropsaakoM Hadopsl,
COCTABAEHHBIE W3 BCEX IMNCMEHTOB AEHHOIO KOHEYHOTO MHOXECTBE, HA3bIBA~
0TCS NIEPECTAHOBKAMY ITOMO MHOXKECTBA.

HYucao Beex nepecTanoBOK MHOMECTBA M3 1 3JCMEHTOB 0003HAYAETCS
P, v onpepensercs no dopmyne P, = nlraen! =1-2-3- ... - n

Yucao pasmeutennit. YnopsaoueHibie Habopbl, COCTOSLMKE H3 K pas/any-
HbIX 3A€MCHTOB, BoIGPaHHLIX H3 JIAHHbIX 1L 3MEMEHTOR, HA3bIBAIOTCH pasMelle-
HUAMH M3 N EMEHTOB 10 k. PasMelleHns MOTYT OTAHYATLCA APYT OT ADYra
KdxK 3JeMeHTaMK, Tax 1 HOPALKOM.

Yncao Bcex pasmellenuii 3 n 3nemMeHToB no k ofioanavaetca AL
onpenensercs no hopmyne

Ak n!

" (n— k)
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Yueno covetannit. Heynopsjiouentbie HabopLl, COCTORILME H3 k 3/1€MeH-
TOR, BIATHIX H3 JAHHLIX 71 SJEMEHTOB, HA3LIBAIOTCH COUETAHUSIMH H3 11 J/eMEH~
TOB 7i0 k. COYETAHHA OTIHYAIOTCH APYT OT APYT TOABKO JEMEHTAMH.

Yucao codeTaHHi 13 n 51eMenToB 1o k o6o3Hauaercs CF u onpenenser-
cf nio gopmyae

ko !
Cn = E{n — k)

Cay4afiHble coObITHSE ¥ HX BEDOATHOCTH.

OnpITOM, HAH HCTIBITAHHEM, HAa3bIBAIOT BCAKOE OCYLIECTBAEHHE KOMIVIEKCA
yeaosuil wy AeNCTBHIL, MPH KOTOPHIX HAGMOAEETCH COOTBETCTRYIONIEE ABE-
Hue. BoaMoxHbIf peayabTaT ONbiTa HA3LIBAIOT COBLITHEM.

CayuaiHbIM HazbiBaeTCst COBRITHE, KOTOPOE B JAHHOM OIBITE MOXKET [1pO-
H30ATH, & MOXKET H HE IPOH3OHTH.

CobbiTHe Ha3LIBAT AOCTOBEPHBIM B JAHHOM ObITE, ECJH OHO ofs3a-
TelbHO NPOHICHIET B 5TOM onbite. ColbiTHE HAa3biBALTCH HEBO3IMOMXKHBIM B
DAHHOM OfIbITe, 8CJIH OHO B 3TOM OIBITe [IPONU30HTH HE MOXKET.

AlBa coBuiTHA HA3BIBAIOTCS COBMECTHLIMH B JAHHOM OTIbITE, EC/H TIORB-
JIeHHE OJHOTO M3 HHX HE HCKAONAET NOABJACHMR JPYICro B 3TOM CbITe, H
HECOBMECTHBIMK, ECIH OHH HE MOTYT APOU30HATH BMECTE NIPH OLHOM H TOM Xe
HCIIbITAHHH.

JiBa coGbITHS HASLIBAIOTCS NPOTHBONGAOMHBIMH, €CJIH NOABAEHHE OIHO-
ro H2 HUX PABHOCH/LHO HENMOSBJAEHHIO APYrOro.

CoOGBITHA CYUHTAIOT PABHOBO3MOXKHKBIMH, €CJIH HeT OCHOBAHHHA NMOAATATh,
YTO OQHC coOBITHE ABRETCH H0o/1ee BOIMONCHBLIM, YEM 1pYrHe.

Cymmoil, nan o6beannennem, 1ByX coObiTHil HasbiBaeTcs COOLITHE, CO-
CTOALUEE B TIORBACHHN XOTsi Obl oanoro U3 Hux. Cymma apyx cobuituii A u B
ofosnavaercsi A + B. Anasoruudo onpenesserca H o603HAUAETCH CYyMMa 1

COOBITHR
n

Aj= Ay + Ao+ ...+ A,.
g=1

37a cyMMa 03Ha4aeT CoOhITHE, 3aK/IONAIOUIEECS B TIONBIEHHH XOTsi Obl 04~
HOTO U3 HHX.

Mpoussenennem, nin nepeceseHHeM, IByX COOLITHIH HA3BIBACTCS COGBI-
THE, COCTORLLEE B ONHOBPEMEHHOM HX nosiBjienun. [Tponssenenue aByx cobrl-
- THE A u B obosnauaetcs uepes AB. [1poussenenne n coBGbITHI

H3
HAi:Al'A‘Z'---'An

gl
O3HAYAET COOLITHE, COCTOALUEE B NOABJCHUN BCEX COOLITHI Ay, Ag, ..., Ay,
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PasHocTbio coGLiTHiE A 1 B HasbiBaercs cobwmie C', KOTOpOe 03Hauaer,
YTO HACTYNAeT CoOnTHE A U He npoucXoauT cobuitie B. Pasnocts cobuiTuit
npuusiTo 0Go3nadats A — B. '

Ecau nps Kamiom OCYILECTBIEHHY KOMIWIEKCA YCJOBHI, TPH KOTOPOM
NPOHCXOAHT coOnTHE A, IPOHCXOANT ¥ COBLITHE B, T0 roBopaT, YTo A Bieuér
3a coBoit B, wii A ABJAAeTCH YacTHBIM caydaeM B, H ofo3kauaetca A C B.
Ecan A ¢ Bu B C A, 1o roeopsit, uto A v B pasrocuaban: A = B,

BepontHocTh cobbiTHR.

Kraccuneckoe onpedenenue sepoamnocmu. Bepoarnocrs cobbl-
THA A onpeaensercs hopMyaod

P(AY =m/n,

rjle 71— Y{CAHO BCEX DABHOBOIMOMKHLIX BJEMEHTADHBIX HCXOMO0B OnbiTa, i —
UYHCO 3NCMEHTAPDHBIX HCXO0B, 6J!aF0ﬂpléﬂTCTByIOUiP§X cobuIiTHIO A,

Cmamucmudeckoe onpedeaeriue gepoamuocmu. OTHOCHTENbHAS
uacToTa coOnTHA A (WK TPOCTO HacTeTa ) onpenensieTcs GOpMyAcH

W(A) = m/n,

TAE T~ UKCJO0 OTMEITOR, B KOTOPLIX TOABH/IOCL CoOnITHE A, N — YHCAO BCEX
NPOBEALHHLIX OTILITOR,

BeponatHocts P(C) nactynienns xoTa Gbi OXHOIO M3 [IBYX HECOBMECTHBIX
cobniTiil A M B paBHa CyMMe X BepOSITHOCTEH:

P(C) = P(A+ B) = P(A)+ P(B).
BeposthocTs P{A) npotHBononokHoro cofibitha A cobhithio A
P(A) = 1 — P(A).

JaeMeHTbl CTATHCTHEM.

MareMardueckas cTaTHCTHKA — HayKa, Da3palarTniBalolnan MaremMaTi-
UCCKHE METOLLl CHCTEMATH3AUMH H HCTIONLIOBAHMA CTATHCTHUECKHX AAHHBIX
IS HAYUHBIX ¥ IPAKTHYECKHX BBIBOAOR.

Mopa — 3HayeHue NPH3HAKE, HMEOIUSe HAKDOABLIYIO UaCTOTY B CTATH-
CTHUECKOM DSIJLY PACTIDEAECHHUS,

Cpennee apudmernueckoe (MM npocTo cpeiliee) Kabopa Yucen — 3T0
CYMMa BCEX UMCEN B 5TOM Habope, AeNEHHAS HA HX KOJHYECTRO,

Meagara —— 370 TakOe 3HAUEHHE TNPHIHAKE, KOTOPOE PASNAEAACT PAHKH-
poBaHHbIN (YROpsioden i} P pacnipene/ieHus Ha ase pasHuie vactd. lan
HAaXOMACHHA MEIMAHE HYXHO OTHICKATL 3HAYeHHEe NPU3HAKA, KOTODOE HAXO0-
JIHTCH Ha Cepe/HKe YNOPRA0UEHHOrO psja. ‘
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§ 20. [leomerpus

Hapaanesabnsle npamble.

CBoRCTBA ¥ APU3HAKH NAPANAENsHLIX NPAMBIX.

|. Akcuoma napannessHbix. HYepes AaHHYID TOGUKY MOXHO TIDOBECTH He
Gonee OHOR NPAMON, NAPAMNIENLHOH JAHHOH,

2. Ecnivl ABe NpsAMble napasuleNbHb OAHOH H TOH Xe npsimoi, T0 OHu napan-
JlenbH Mexay coboll.

3. Ilse npsmbie, neprneH uKyAsDHBE COHOHN H TOH e NPAMO#, apaines-
Hbl.

4. Ecnu pBe napaniennbunie npsMuie nepeceys Tperhedl, To ofpasoBatthie
NPH 3TOM BHYTPEHHHE HAKPECT Jexalllie YLl PaBHbl, COOTBETCTBEHHbBIE YIVIbI
PaBHBL, OAHOCTOPOHHHE YKL B CYMME CoCcTaB/saioT 180°.

5. Ecau npu nepecedeHuy HByx npsMbix tpetnefl 06pa3yioTCs pasHbie
BHYTPEHHHE HAKDPECT JEKALIHE YIVIbl, TO IPAMBIE NAPAMEBHDL.

6. Echn npr niepeceuenuy ABYX NPAMLIX TpeThed o6pasyioTCs paBHee co-
OTBETCTBEHHBI® YIJIbl, TO NPAMBbIE TIAPALASILHEL ,

7. Ecqii npu nepecedesnn A8YX NPAMbIX TPeThel CyMMa BHYTPEHHHX OHO~
CTOPOHHHX yIneB papHa 180°, To npaMble napaniebHnt.

Teopema Paaeca.
Ecny va onpoi ctopoHe yria OTIOKHTL PABHLIE OTPE3KU H 4epe3 HX KOHIb
TPOBECTH fapalilebHble NPAMBIE, MEPECEKAIIHE BTOPYIO CTOPOHY Yraa, To
Ha BTOPOH CTOPOHE YIila OTIGKATCS TAKIKE PABHbLIE OTPEIKH,

Teopema o nponopUHOHANBHBIX OTPE3KAX.
[MapannencHele NpaMble, NEPECEKAINILHE CTOPOHRI YIVIA, BLICEKAKT Ha HUX
TIPOTIOPLHOHABHbIE OTPE3KH,

TpeyroJbhHK,

Tpu3naku papeHCTBA TPEYLOALHHKOB.

1. Ecan ase cTOPOHR H YO MEXAY HHMH OQHONO TPEYTOJIbHHKA COOTRET-
CTBEHHO DaBHb! ABYM CTOPOHAM H YTJTY MEXKY HHMH APYTOTO TPEYTONbHKKA, TO
TPEYTONLHHKE PABHBI.

2. Ecan cTopoHa ¥ Ba TIpHASKALLHX K Hell YIVIa OZHOTO TPeyrofsHuKa
COOTBETCTBEHHO PABHLI CTOPOHE ¥ JIBYM NPHIEKANM K Hell yraam Ipyroro
TPEYTONLHHKA, TO TPEYTOJALHHKH DABHLL

3. Ecoty TpH CTODOHBL OHOTD TPEYTONLHHKE COOTBETCTEEHHO PaBHb TpEM
CTOPOHAM APYTOr0 TPEYTONLEHKE, TO TPEYTOJMBHHKE DaBHLI.
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[lpusnaky paBeHCTBA NPAMOYFOABHBIX TPEYFOAbHHKOB.
1. I'lo aBym karetam.
2. [lo karery u runorenyae.
3. Ho rumorenyae ¥ 0cTPOMY YIaY.
4. o kateTy n cCTpoMy yIuty.

Teopema 0 cymme yriioB TPEyroabHHKa H CIEACTBHH U3 HeE.

1. Cymma yraos rpeyroasiuka pasHa 180°,

2. Brewwuil yros TpeyroJibHHKa DABEH CyMme JIBYX YIJIOB TPeYroJbHHKa,
HE CMEMHBIX C HHM.

3. CymMa yrJIoB BLINYKJOIO N-YIOJALHEKE PaBia
180°(n — 2).

4. ¥ranl €O BIAHMHEO AEPNEHHKYASPHBIME CTO-
POHaMH PaBHBI, e OHit 003 CCTPLIE WK 064 Tynhie
(napuc. 17 21 = £2).

5. ¥Yros mexay GHCCEKTPHCaMH CMEXHBIX YIVIOB ™
paned 90°.

6. BHCCEKTPHCB! BHYTPEHHHX O HOCTODOHHUX YT~
JIOB fIPH M2PAJIE/IbHEIX NPAMbIX H CEKYIHEeR nepnek- /

AMKYNRpHE (na prc. 18 npamble a || b.m L n) b

OcHoBHbIE CBORCTBA M NpU3sHakh pasHoGea-
PEeHHOro TPEYTOALHHKA. a

I, ¥rawl npu ocHoBankM pasHobenpedsoro Tpe-
YrOJIbHHKA PaBHbI. Puc. 18

2. Ecoi 1Ba yrila TpeyroJibHUKa PAaBHbLi, TO OH PaBHOGEAPEHHLIH.

3. B paBHoOeaApeHHOM TPEYrosiLHUKE MeHaHA, OHCCEKTDHCaZ W BHICOTA,
NpoBeAEHHBIE K OCHOBAHHKIO, COBMAAAIOT.

4. Ecan 8 TpeyrosibHHKE COBMIAAZET 110629 Napa OTPE3KOB #3 TPOHKH: Me-
IHAHa, GHCCEKTPHEA, BRICOTE, TO OH ABARETCH PaBHOGCADEHHBIM,

HepasencTao TpeyroabHuKa H CeJCTBHS H3 HEFO.

1. Cymma {BYX CTOPOH TPEYTOMEHEKA GOJBILE TPETBEH CTOPOHLI

2. CymMa 3BeHLEB AOMAHOH GOJIbIUE OTPE3KA, COSIHHAIDLLEro HAYANO Tep-
BOTO 3BEHEA € KOHLIOM TTOCAEHETD,

3. TMporus Sodbluerc yria TpeyrofbHIKa JeRHT SOIbIaR CTOPOHA.

4. [1porue Bonsluell CTOPOHL! TPEYFOMLHUKE JEXKHT O0abIUKA yroa.

5. Tunoredysa npaMOYroALHOre TPEYTOILHYEKA OoMblLie KaTeTa.

6. Eciii 13 ofHOM TOUKH NMPOBEAEHE! K TPAMOH NEpreHAUKYAAD H HAKAOH-
HBIE, TO
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| } nepneHIRKyARp KOPOUe HAKIOHHLIX,
2) Goabiell HAKAOHHOH COOTBETCTRYET O0JILILAS NTPOEKUNA 1 Hao00pOT.

Cpeanss AMHH#A TPEyrodbHHKA.
OTpesoK, COeIHHRAOWMA CepefliHbl ABYX CTOPOH TPEYrOJAbHHKA, Ha3LIBa -
eTCR CPeNHER JIHHUER TPEYIOALHHKA.
Teopema o cpepHeit AuHKHU TPeyroabHuKa. Cpeansis NHHHA TPEYTONb-
HHKa napaJ/ieqbHa CTOPUHE TPEYrONLHHKA H PABHA e€ NOJIOBHHE,

Teopembl 0 MenmaHax TpeyroJibHHKA.
1. MeauaHe! TpeyrofbHHKA NEPeceKkaloTCst B ONHOM TOUKE H IeNHTCH €0 B
OTHOLLIEHHH 2 : 1, CUMTas OT BEpILMHbL.
2. Ecnu Meanana TpeyroabHHKa paBHa NMoJOBUHE CTOPOKH, K KOTOPOH OHa
HPOBEJIEHA, TO TPEYIILHHK TIPRMOYTOABHbIA.
3. Menuana npfMOYTONILHOIC TPEYIONLHHKA, NPOBEIEHHAS H3 BEPLHHBI
NPAMOre yria, PABHA NIOAOBHHE PHITOTEHY3bI.

CaoiicTBO cCepeHHHBIX NEPREHAKKYAAPOB K CTOPORAM TPEYT 0MbHHKA.

CepenHHible TIEPTIEKANKYAAPL K CTOPOHAM TPEYTOJbHHKA NTEPeCeKAoTCs
B O/IHO# TOUKe, KOTOPAH SBJAAETCH LEHTPOM OKDYXHOCTH, OMHCAHHOH CKONO
TPEYrofbHHKAE.

Teopema 0 BLICOTaX TPeYrodbLHHKA.
[TpsimMble, colepiKallHe BhiCOTHI TPEYTOJBHHKA, NMEPECEKAKTCs B OLHOW
TOUKE.

Teopema o GHccekTpHCax TpeyroNbHHKA.
BuccekTpuchl TpeyroyibHEKa NepecekarTes B OAHOH TOUKE, KOTOpast SBJA~
€TCsl LIEHTPOM OKDYXKHOCTH, BITMCAHHOH B TPEYTOJIbHHK.

CaoACTBO GHCCEKTPHCBE TPEYIONLHRKA.

BuceekTpuca TPeyroALHNKA A8ANT erD CTOPORY B
Ha OTPE3IKH, NIPOTIGPUHOHANLHLE ABYM ADPYTHM CTO~
poHaM {Ha puc. |9 Buinoausercs ﬁg gg)
A K C
Tlpuanaku n10006He TPEYTONLHHKOB,
Puc. 19

1. Ecau aBa yria ogsoro TpeyroibHHKa COOT-
BETCTBEHHO DasHbl ABYM YIilaM Apyroro, To Tpe-
YTOIbHHKH NTOA0OHEL
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2. Ecatit iBe CTOPOHBI OJIHOMO TPEYTONBHHKA COOTBETCTBEHHO NPONOPLHO-
HabHbl ABYM CTOPOHAEM APYFOro, 8 yIVibl, 3aKAOUEHHBIE MEXAY ITHMH CTOPO-
HamH, PaBHbLI, TO TPEYTOALHHKH NOACOHDE.

3. Ecaiyt Tpu CTOPOHB! GAHOMC TPEYTO/AbHHKA COOTBETCTREHHO IPONOPLHO-
HaJIbHBE TPEM CTOPORAM APYFOTO, TO TPEYTOALHHKH NOA00HLL.

ﬂ.uoma)m AOIC6GHBIX TPEeYFroAbHHRKOB,
1. Ordowense nacagel MoA00HBIX TPEYIOLEHHKOB PABHO KBAAPATY KO-
sthbrumenTa noaobus.
2. Ecan ABd TDLYTOALHHKA HMEKOT DABHBIE YIJIbL, TO HX TTAOLLAAH OTHOCHTCS
Kax NpOH3IBEACHUA CTOPOH, 3aKMIYAIOLIEX 3TH yIVIbL

HpaMoyroasHstii TpeyrogasHuK.

1. B npsmoyrosHoM TPEyroJuHHKe {CM. pHC. B
20} TpuronomeTpHueCKHe YHKUMY 337310TCH cae-
ByIOLHM 06pasoMm;
sin ZA = —i% cos LA = /A*g tg LA = AC

2. Karer npaMoyronbHoro Tpeyroipiika paseH
NPOHIBENCHHUIO THITOTEHY3bl HA CHHYC NPOTHROJE- Pue. 20
HALWETNO WK HE KOCHHYC TIPHJSIKALLETO K 3TOMY Ka-

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

3. KarteT npsaMoyroabHoro TpeyrofsHIKa PaBeH APYTOMY KaTeTy, yMHOXEeH
HOMY Ha TAHIEHC TPOTHBOJIEKAIUErD HIH KOTAHTEHC [PHACKALLIErD K STOMY
karery ocTporo yraa {cu. puc. 20, BC = AC - 1g ZA, BC = AC - ctg £ B).

4. KateT npaMoYroNLHOrO TPEYIobHAKA, AexKatldi npotus yraa B 30°, pa-
BEH NOKOBHHE FHNOTEHY3bL,

5. Ecy kaTeT NPAMOYTOALKOTO TPEYrofibHHKA paBeH MOJI0BHHE THIOTe Y-
3bl, TO YTOJ, NPOTHROAEMAILHA 3TOMY KaTeTy, pases 307,

6. R = % r o= Qi_gm;ﬂ = p - ¢, M€ @, b ~— KATEeTH, & ¢ —~ FHNOTeHY3a
PSTMOYTOMBHOMD TPEYrodbHuKa, © H [ ~— paadychl BIHCAHHON 1 ONHCAHHON
OKPYKHOCTH COGTBETCTBEHHO,

Teopema Mudaropa n Teopema, oGparyas Teopeme Iudaropa.

1. Keanpar ranoteqyssl NpsiMOYTOABHOTO TPEYrOJbHHKA DABEH CyMmMe
KBAAPATOB KATETOR.

2. EcAn KBajpaT CTOPOHB TPEYTOVILHHKA PAaBeH CYMME KBAADATOB ABYX
LPYTHX €70 CTOPOH, TO TPeYTONbHAK — TIPAMOYTOALHBIA.
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Cpeanne nponopuuoHanbible B IPAMOYTOALHOM TPEYrOAbHUKE.
BricoTa npsiMOYrOAILHOTO TPEYrOJbHHKA, NPOBENEHHAR U3 BEDUIMHE] NPA~
MOTO YIiia, ecTh CPeHee TIPOTOPUHCHANBHOE NPOEKUHHA KaTeToB Ha THROTe-
HY3Y, 8 KaX/Iblii KaTeT eCTh CpejiHee NPONOPUHOHANBHOE THIIOTEHY3bi ¥ CBOEH
MPOEKLIHH HA THTIOTEHY3Y.

MeTpu4eckue COOTHOLIEHUS B TPEYTOAbHIKE,
1. Teopema cunycos (cm. puc, 21), B
a b 4

sinZA ~ sinZB ~ sinZC T 2R,
2. TeopeMa KOCHHYCOB (CM. pHc. 21).

a2 = b + ¢? — 2be - cos LA, A
3. Caeacrane w3 reopemns Kocunycos, Cymmakean- (¢ A
DATOR [OHAroHased napajiieorpaMMa paBHa CyMMe v
KBAIPATOR BCEX €r0 CTOPOH,

Puc. 21
Popmyas! NACILAAH TPEYTONLHUKA,
[TycTh gaH TpeyrodeHHK (oM. puc. 22), 7 u B — 4
paiuychl erc BIIMCAHHON K ONHCAHHOA DKDYMHOCTER

at+b+e c b

{CODTBETCTBEHHO), p = 5 — NOJAYNEPHMET.

=1 e Lob . si
I.S—Zah. 2.8 Za.b s'sm.u/“C. B p C

3.8 = pr. 4,3m%€, Puc. 22

5. dopmyna Tepona: S = /p(p — a)(p — b)(p — ¢).

BnemenTbl pasHocTOpoHHere Tpeyroabiuka. Ilycre b, S, r, B — BH-
cOTa, MJ0MWALb, PAJHYChl BIMHCAHKON H OMHCAHWON OKPYKHOCTEH paBHOCTO-
DOHHETC TPEYroALHHKA CO cToponoi a. Toraa

h= a3, r=ay3 R=aY3, R = 2r; s= V3
2’ 6 3 ’ P
flapanrenorpamm,

[MapannenorpaMMoM Ha3bIBAETCA YETRIPEXYIONBHUK, NPOTHBONOIMKHLE
CTOPOHB! KOTOPOTO NONAPHO apajliebHbl. '

CBOHCTBA ¥ IPH3HAKH NAPALICIOTPAMMA,

1. InarcHans pasGuBaer napannesiorpaMM Ha ABA PABHbIX TPeYIOJbHUKA.

2. TTpoTHBONOJOKHBIE CTOPOHBI IAPALIENOTPAMMA TOTAPHO PaBHLL.
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3. MpotreononomkHble YI/Ib! NAapalesorpaMMa NONAPHO PABHAL

4. Jlnaronau napaaienorpaMma nepecekaioTcs 1 AesTCst TOYKON nepe-
CEUEHHH [TOTI0IEM.

5. Ecaiu nPOTHBONONOKHEIE CTOPOHBI YETLIPEXYTOABHHKE NOTIAPHO PABHEI,
TO ITOT YETBIPEXYTOABHHK —— NapaLIeAOrPaMM,

6. Ecap ape npoTHBOTIONOMKHEE CTODOKB! UETHiPEXYTIONBHHKA DABHDI H N2-
pasnesbHbL, TO ITOT YEThIPEXYTOALHUK ~ NAPALNENOrpamMMm,

7. Ecav nnarosanu veToIpEXYrofbHHKA ISASTCA TOUKON NepeceyeHis no-
floJ1am, TO 3TCT YeTBIPEXYrObHHK — NAPAIE0rpamMm.

Cao#icTBO CepeAHH CTODOH YeThIPDEXYIOJALHHUKA.
Cepeilitpt CTOPOH MI0GOI0 YETHIPEXYTOMLHUKA ABASIOTCH BEPLUIMHAMM N2~
paNneJorpamMMa, TUICLLA AL KOTOPOTO DABHA MOJIOBHHE NJIOINAJM ueThipEx-
YroNbHUKA.

lipamoyroasuuk.
ITpsiMOyroabHHKOM Ha3LIBARTCH NAPANNENOrDAMM ¢ TIPSMBIM YIJIOM.
Caoitcrea 1 NIpH3IHAKH TIPAMOYTONLHHKA,
1. Huarosany npaMOYroabHEKE PABHbL.
2. Ecaiy anaronany napaienorpamMma pasHel, TO 5TOT Napasiesnorpamm =
IPSIMOYFOMbHUK.

Ksapnpar.
KBajpaToM HasbiBAETCH NPAMOYTOABHHK, BCE CTOPOHBI KOTOPOTO PABHL.

Pom6.

PomGom HasmiBaeres YeThPEXYTOABHUK, BCE CTOPORLI KOTOPOID PaBHbI.

Cao#cTea v npu3naky pomba.

1. lnaronanu pomGa neprieHauKy s pHbl,

2. Huaronanu pomba JeNsT ro YRAB MeToAaM,

3. Ecau anaronanu napassenorpamMMa nepresanKyAaphbl, To 3TOT napan-
Jestorpamm — pomo.

4. Ecin muaroHau napanjenorpaMma Gelst ero yrinl nonoaam, 1o s1oT
napannenorpamm — pomo.

Tpanenus.

Tpaneunel Ha3pIBaETCA YeTHIPEXYOIBEHK, ¥ KOTOPOIC TOALKO [BE TPOTH-
BOFMOJIOMKHBIE CTOPOHB {OCHOBaHUA) napanenbybl. CpeaHel JnAuKe Tpane-
LHH HA3LIBAETCS GTPE30K, COSARHAIIIMA CePeMHbl HENaPAAReNbHBIX CTOPOH
{GOXOBBIX CTOPOH ),



§ 20 Teomerpus 39

I. Teopema o cpearedi TMHUK Tpanely. CpefHAs HHNSA TPaTeLLHH Na~
pajliebHa OCHOBAHHAM W PABHA X FOJYCYMME.

2. Orpe3ok, CORIMHSIOWMN Cepefitbl IHaroHaIell TPanelllH, paBeH nosy-
pazHocTh e ocHoBaHUH.

3ameuaTeabHoe CBOWCTBO TPanelUHu.
Touka nepeceueHnst AHaroHasel TPANELUHH, TOYKA TIEPECEMEHHS TPOAOI-
MKEeHHH OOKORBIX CTOPOH W CePeIHHbl OCHOBAHHH JIEXKAT HA OLHOH NPSIMOH,

PasrnoGeapennas tpaneusus,

Tpaneuust nasniBaeTcst papHeOeapeHHOH, ecitd e€ GOKOBRIE CTOPOHLI PaB-
Hbl
CroitcTBa ¥ NpH3HaKK paBHoGeAPEHHON Tpanewnu.

I, ¥ran! IpH GCHOBAHKK paBHOGEAPEHHON TPANELHH DABHDI.

2. Jlnaronanu pasiofenpernol TpaneLys PaBHbl.

3. Ecau yribi npH OCHOBAHHE TPAIIELMH PaBHLI, TO OHa paBioOefpeHHas.

4. Ecau avaronasny Tpanewy paBHel, To OHa paBHOGEIDEHHARN,

5. [1poexunsi GoxoBOH cTOPOHB paBHOGEADEHHOH TPAreLIHH HA OCHOBaHHE
DABHA NOJYPA3HOCTH OCHOBAHHH, 4 NPORKLINA JHATOHANH — NIOJIYCYMME OCHO-
BaHHH.

PopmMyabl naoWaiyM YeThpEXYroabHUKa,

1. ITaomans napaiieorpaMma paBHa HPOH3BEACHHIO OCHOBAHMS HA Bbi-
COTY.

2. Macwans napaaaenorpaMMa paBHa NPOHIBEACHIIO €r0 COCEHHX CTo-
POH H& CHHYC Y18 MEMKILY HHMH.

3. [lnowaas NPRMOYrobHIKA paBHA NPOH3BENEHHIO ;myx €ro COCEeIHHX
CTOpOH.

4. Inotuans pomGa papHa N0JAGBHEE NPOM3BEACHHS €r0 AUATOHAEH,

5. [nowank Tpaneury paBHa MPOH3BEAEHHIO OJYCYMMbl OCHOBAHKI Ha
BLICOTY,

6. [Tnowane YeTLIpEXYroaLHHKA PABHA (I0N0BHHE TPOM3BELEHHA ero AHa-
roHadelt Ha CHRYC Y18 MEXIAY HHMH.

7. @opwmyna fepona A5 4eTHIPEXYTONLHHKE, OKOAO KOTOPOTO MOMHO Ofil-~
CATH DKPYXKHOCTD!

S=+/(p—a}p-b)p-)p-d),

rie a, b, ¢, d — CTOPOHBI 3TOTO YeTBIPEXYTONbLHHKA, p — NOAyNepiumMerp, a .§ —
M0LLAIb.
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lMopo6ubie purypsr.
L. OTHOWEeHHE COOTRETCTBYIOWMX JHHERHLIX J/IEMEHTOB TOADOHKIX Buryp
paBno ko3 hpHUHENTY non06HS.
2. OTHowenune naowaaed noaoGHLX BHEYD PABHO KBAAPRTY Ko s(hduimHeH-
Ta noaotus,

flpasuasHblfl MHOTOYTGABHUK.
ITycTh ap — CTOPOHA FIPABUABHOID R-YIOABHUKA, @ Ty W By — paiuychl
BIMCaHHOM W omHcaHHol oxpyuoctel. Torna:
18G°. 180° 180°

@y = 2R, - sin e (zn=2£g——n . rnmancos——n

OKpYKHOCTS,

OKPY)KHO€?bK) Ha3bIBACTCHA FEOMETPHUYECKOE MECTO TOUCK NACCKOCTH, Yaa-
NEHHEIX OT AaHHOH TOUKH, HA3KLIBAEMOK HEHTPOM OKDYXHOCTH, HA OHO K TO 2Ke
NOACHKHTERIBHOC DACCTORHKE.

OcHoBHBIE CBORCTBA OKPYHKHOCTH.

1. HuameTp, nepreHAMKYAADHLIA XOpae, AeJHT XOPAY H CTATHBAEMbIE €10
JYTH NON0JaM.

2. InaMerp, npoxoasiiuii vepes cepefHHy XODIbl, He ABJARIOWEACH AHa-
METDOM, NEPNEHAHKYARDEH 3T0H XOpAE.

3. Cepennuubiit NeprennKyaap K XOpie NPOXOAHT Yepes LeHTP OKPYKHO-
CTH.

4. Papnble Xop/ist yAaJ€Hb! 6T LEHTPA OKPYKHOCTH HA PABHBIE PACCTONHHSL.

5. Xopinl OKpYRKHOCTH, YAAAEHHBIE OT UEHTPE HA DABHLIE PACCTOSHHUA,
paBHbl.

6. OKpYXHOCTH CHMMETPHYHA OTHOCHTRLHO JI0G0T0 CBOLT0 AHAMETDA.

7. Ilyra okpy:KyOCTH, 38K/MOUSHHBIE MEXIY NApaniieibHbIMH XODAaMH,
paBHkI.

8. W3 amyx xopn Goasiile a, KoTOpan MeHee yAAJICHA OT LeHTpa.

9. IlnameTp eCTh HaHOO/bILAT XOPAA OKPYHHOCTH,

3ameuaTeibHble CBOHCTBA OKPYMHOCTH,
I. Teomerpuueckoe MecTo Touek M, M3 KOTOphIX oTpe3ok AB BuieH noj
npsaMbiM YoM ( LAM B = 90°), eCTs OKPYXHOCTL ¢ AHameTpom AL Gez To-
yek Au B.
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2. Teomertpuueckoe Mecto Tovek M, H3 KoTOpbiX oTpesok AR snjied rod
oCTpHM yraom (ZAM B < 90°), ecTb sHewHoeTs Kpyra ¢ avamerpom AB Ges
Touek npAmol AB.

3. Teomerprueckoe Mecto Touek M, 13 KoTopeix oTpesok AR suzed nos,
TynwM yraoM (ZAMB > 90°), ecTb BHYyTPEHHOCTE Kpyra ¢ AuameTpom AB
Gea royex orpeska AB.

4. TeomeTpHYeCKoe MECTO TOUEK, H3 KOTODBIX JaHHLIH OTPE30K BUAEH NMOK
JAHHBIM YTJIOM, CTh [1Be JIyTH PaBHBIX OKpyAHocTed (§e3 KOHLOB 3TUX Ayr ).

Kacareibyan K OKpYXKHOCTH.

[Tpsamas, uMelolilas ¢ OKPYIKHOCTBIO €IHHCTBERHYIO OBLIYIO TOUKY, HA3kI-
BAETCH KacaTeAbHOH K OKPYXKHOCTH,

1. KacarennHan nepReHANKYNsipHA paanyCy, NPpoBeASHHOMY B TOUKY Kaca-
HUSA.

2. Ecau npsMas @, NPOXOJALIAT Y€PE3 TOUKY HA OKPYMKHOCTH, NepreHad-
Ky/I#PEa pajHycy, IpoBei&RHOMY B 3Ty TOUKY, TO NPsMas a — KacaTenbkas K
OKPYMHOCTH.

3. Ecau npaMbie, NpoxXoasilixe yepes TOUKY M, KacaiTesl OKPYAHOCTH B
Toukax Au B, 1o MA = MBu LZAMO = £ZBMO, roe touxa O — uentp
oKpyxHoct (cM. prc. 23}

A
M 4‘.4%
B
Puc. 23

4. LleHTp OKPYKHOCTH, BIHCAHHON B YTOJ, NEXHT KA GHCCEKTPUCE ITOTO
yraa,

Kacawoumiyecn oKpy»HHOCTH.

ToBOPAT, UTO 1B OKPYMHOCTH KACAIOTCH, ECAH OHH HMEIOT eIIHHCTREHHYIO
OBLLYIO TOYKY {TOUKY KACAHHUA),

1. Touka kacaHusi ARYX OKDYXHOCTEH JIEHHUT Ha HX JHHHM LEHTPOB.

2. OkpyxuocTy paguycos r ¥ R ¢ uedtpamu O M Oy KacaioTes BHELIHAM
0o6paszoM TOTAA K TONLKO Toraa, Korpa B+ r = 005,

3. OkpyxHocTy paguycoB r ¥ R (r < R) ¢ uenrpamu Oy n Oy KacawoTes
BHyTpeHHHM 06pa30M TOrIa B TOMLKO TOrda, koraa B — v = 010,
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4. OkpyxuOCTH ¢ Lextpamu O v O Ka-
caiorcA BHelwHMM ofOpasom B Touke K (cm.
puc. 24). Hexotopas npsmas kacaercs 3TuX
OKPYXKHOCTEH B pazsivukbix Toukax A ¥ B v ne-
pecekaercs ¢ ofiel KacaTenbHoH, NpoxoaaleH

yepea rouky K, B rouke C'. Torna LAKB = 9)°
H 401002 = 90°,

5. Orpesok ofwed BHelinell kacartenbHol K
JBYM KAaCAOWHMMCH OKDYXKHOCTHM PaiHYCOB T

1 R papen orpesky ofiell BHYTPEHHEN KacaTe/lbHOH, 3aK/MOuBHEOMY MEX-
ay ofuwmmu erewnumyu. O6a 3t otpeska papubt 2v Rr (em. pue. 25

"AC = BD = MN =2V ERr).

D
N :
B

A4 M\ C
Pue. 25

Ymb:, CBH3AHHBIC € OKDYXKHOCTLIO.

|. Benuuuna Iyru OKPY;KHOCTH DaBHa BeMYHHE
LEHTPaJBLHOrO YI/1a, Ha net OIMPaloLLerocs.

2. Bnucanubii yros paBeH NOJIOBHHE YIOBOH Be-
JIHYHHEL IYTH, B3 KOTOPYIO OH Cupaerca.

3. Bruxcanyeie yrisl, ONHpaloliMecs Ha OZHY H TY
" e flyry, paBHbl.

4. Yron MexAy rNepecexkaroiliiMuC Xoplamu pa-
BEH NOJIYCYMME NPOTHBONOJOMKHBIX YT, BHICEKAEMbIX
~AC +-BD )

xopiamu {cm. phe. 26; ZANC = 5

Puc. 26
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5. ¥ron wmexay IByMst CEKYLIHMMH, NIEPECEKAIOLIMMHCH BHE Kpyra, paBeH
MOJIypasHOCTH YT, BBICEKAEMBIX CEXYLIMMM Ha OKPYXKHOCTH (cM. puc. 27:

LABC = M)_

2
A B
) /—\D .
E
o C
Puc. 27 Pue. 28

6. ¥ron mexcay xacaTeabHol H XOpIoH, NPOREAEHHON U3 TOUKH KacaHus,
paBeH MOJIOBHHE YIVIOBOH BEMYMHB] AYTH, BblCEKaeMol Ha OKPYXKHOCTH 3TOR

xopao# (cm. puc. 28: ZABC = %vBC).

CroficTBa XOPA OKPYKHOCTH.
1. JIuuust UEHTPOR ABYX MepeceKalOUIHXCs OKpyK-
HOCTe#H NeprneHAHKyAfpHa uX ofiliell xopae. A B
2. llpouseenenus pnuy orpeskos xopa AB v CD
OKDYKHOCTH, Nepecexatomnxes B Touke £, pasHsl, TO
ectb AE - EB = CE - ED (cMm. puc. 29).
D

Brucannble B ORMCAHHBIC OKPYKHOCTH.
Puc. 29

1. Llentpst BrincanHoi u OnucaHHOM OKPYXHOCTeH
NIPABKABHOMC TPeYTGJbHHKA COBNALAIOT,

2. LleHTp OKPYAHOCTH, ONHCAHHGH OKOJO NPAMOYTOILHOIO TPEYroibu-
K&, — 3TO CEPEAMHA IHITOTEHY3bI.,

3. Ecan B 4eTBIPEXYIONBHEK MOXHO BINHCATE OKPYXHOCTh, TO CYMMbI €10
HPOTHBOTIOMOMKHBIX CTOPOH PABHEL

4. EcnH 9eThIpEXYrOJbHHK MOXHO BIHCATL B OKPYXHOCTL, TO CyMMa ero
TIPOTHBOINOJIOXHBIX YIJIOR paBHa 180°.

5. Ecnu cymMMa npoTHBOROROKHEIX YIA0B YeTHIPEXYTroabHIKa parna 180°,
TO OKOMO HETO MOKHO ONHCATh OKPYRKHOCTh.

6. Ecau B Tpanetmio MOMHO BMHCATL OKPYXKHOCTh, TO GOKOBAA CTOPOHA
Tpaneuns BHAHA #3 LEHTDA OKPYIKHOCTH MO HPAMbIM YIIOM.
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7. Ecam B TPATIeLHIC MOMKHO BMHCATh CKPYMHOCTD, TO PAIMYC OKDPYHHOCTH
€CTh CPElHEe [IPOBOPLHOHAILHOE OTPE3KOB, Ha KOTOPLIE TOUKA KACAHHS JeMHT
GOKOBYIO CTOPORY.

8. Ecan B MHOrOYIOMIBEMK MOMKHO BIIHCETh OKPYMKHOCTb, TO €r0 Io-
U4k DABHA MPOH3IBEACHHIO NOJYNEPHMETPA MHOMOYrOIbHHKA Ha pajfiHyC 3TOH
OKDYKHOCTH.

Teopema o kacarensHodl u cexyuied B cire ACTBAE K3 Hed,
1. Ecaiy 43 oZHOH TOUKK MPOREIEHB! K OKPYMHO-

CTH KacaTe/lbHasn H CEKYLLasn, TO NPoH3BeAeHHe BCeh B A

CeKYLLEH Ha e€ BHEUIHIOW YaCTb PABHO KBAAPaTy Ka-

cateabHol (em. puc. 300 AB? = AD - AC). D ¢
2. Ipouspenenue Beell cexyileil Ha e@ BHELIHIOW
YaCTb A9 JaHHOR TOYKH H 1aHHOH OKDYMHOCTH N0~ Puc. 30
HE.

CTOSHHO,
Javna okpyxaoctn paanyca R pasna 2n R,

Maowane Kpyra panuyca R pasna nR?.
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OcHosrble popmyaw
Hanee § — naowags durypsl, P - nepuMerp, p — NOJynepiMerp.

- Yepremn Q603navenns Dopmysl
a, b, ¢ — cToponu; _ 28

Tpeyrompnyk A, B, C - nporupoaema- ho b
LIME UM YITBL, 1 5 —
ha, he, he — sbicote, [T = 5 202+ 2¢* — b
NpOBEJEHKBIE K COOTBET- 9
CTBYIOLIHM c*rogouam; m = acp(p - b)
Ma, b, Mg — HCCEKTP?I—
Cbl, IpoBeEHHbie K coor- |t T VECT babe
BETCTBYIOIHM CTOpOHAM, S = %aha = %ab sinC
bho ¥ b, — oTpeskH, Ha )
KoTopbie nenwTca Guccek-|g - - sin BsinC
TpHeol cropona b; 2sin A
Ma, My, me — Me-|S = 2R*sin Asin BsinC
AHaH, nposenérube| § — 12 ctg A otg B cig &
K COOTBETCTBYIOLEHM 2 2 2
CTOPOHAM; Sepr= abe

_ (mgtmptme) 4R

o 2 8= \/plp-a)lp-b)p-0)
TOMYCYMME MEJHAH, 4
R — pamiyc onucanHofl = -g\/;'Zx
OKPYXHOCTH; AT =) = )l = )
T — pamsyc BnucanHofi
OKPYHHOCTH.

UeThIpEXyTONBHAK

&, b, ¢, d — Cropoubl;

Dy, Dy — nnaronany;

4 — YToJl MEXAY AHaroka-
JHME;

hy, hg — AMMHB Deprier-
JMKYAAPOB, ONYUICHHBIX HA
anaroHanb D]

¢, 3 ~— ABa POTHRONEKE-
IHHX YIV1A YeTbIPEXYToJib-
HHKa.

§=tthp,

=1
§=3

D}DzSiﬂ’)’
1 . ot
5= -z-(abszna-i-c,dsmﬁ}

Di+Di=a?+0* +2 44
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Kparxuh reopernyecknil CripaBouHi

Hibt;

Dy, Dy~ puaronanw;

& - YTOJ MEKIY AMaro-
HaJ MM,

M — CPERHAT AHHHS;

h = BHICOTA.

Yeprexu O6o3nauerns Popmyan
Tpaneuns a, b — ocroBanus, m = i(a +b)
¢, d — BoKoBhIE CTOPO- 2
P=2m+c+d

5 = %(a+b}humh

5= %D;Dz sin o

@, b — CTOpOHE;

h — paccTonHHe MEKIY
croposaMu b{Buicora);

Q e YTOJ Bapasdaeno-
rpaMma;

Dy, Dy~ auaronansy;

4 = YIOA MeXIy IMarc-
HATAMU.

S = bh
S = absina

5 = %D}Dz siny

@ = CTOPOHA;

5= qa%sing

R - pammuyc onucakHoR
QKDYHHOCTH;

7o pankyC BNHCAKHOM
OKDYMHOCTH;

o = 180° — 2~ —

YIO MROTOYTO/ibHEKA

- 1)

Pom6 @ — yraa pomba; §=1p,D,
D, D, Dy — puarokanm. 2
W
2 7t — H¥CAO CTOPOH, — 2 p2
TiparunpHbiii : P a=2Vh ~r
@ = CTOPOHA; P = na
MHOTOYTOJILHHE

P o= 2nRsiny = 2nrtg-y
S = %nazctg'y
S=nrligy

S = %nstinQ"f

e 1
S~2nar
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§d = R~ r — umpHEa
Koblia;

Heprexy O6oanadeHusn dopmyasl
Kpyr B — pamaye; S=nR*
I — nnuua ogpymuocTd. |1 = 2R
T — BHYTpenuuit pamuyc; | § = n(R* — r?)
Konsuo é{—- HapyHbilt PamHyC: | o (D? — d?)
— BHYTPeHHHH IHa- 4
MeTR, S =2npd
D — Hapyxublf ana-
METP, Fnoitags 4acTH KoJisia
S TR sl T2 2
0= = cpensui | S 369(R i
pamuyc;

G = %%(D"’ - d?)

@~ UeHTpanpHui yron|§ = &%M
YACTH Koablla {B rpaiy-
cax).
T — pagkyc; P=l4a
CermesT O — UeHTpaabHeli yroa|o _ 1 rz( A sin QE)
‘h (B rpagycax); 2 180
b
r l:ﬁr—munaxym;smi_l_mrz“a +ah
o 180 2
a — JJHEZE XOPIB
a h = BHICOTA.
CexTop T — DAIHYC; . Pe={42r
O — UeHTpansHuifl yroa| ¢ _ Ir
1 (8 rpagycax), 2
2
= o, oo ara
' 18’ AEMAIYMS = S
A




HHCcTpYKUHA N0 BbiNOJHEHNIO PaboTbl

Patora cocrour u3 nsyx dacreil, B nepso#i vactu 18 sanauuil, o propolt —
5 zaparuii. Ha eeinojnerpe Beedt paborbl orsoantcs 4 vaca (240 MunyT).

Bee weofGxommble BhruMCheHus, MpeolpasoBaHld W T.A. BbINOJHflTE B
sepHosrke. O6pauaem Baie BHuManue, uTo 3anucK B YepHOBHKE He Gyayr
YUHTBIBATLCA NpH oLeHKe padorsl. Ec/k 3alaHue coaepKut PHCYHOK, TO Ha
HEM MOXKHO NIPOBOAHTE AOTICAHHTENBHEIE TOCTPOHHS.

Hacte 1 Briouaer 14 3ajaHlil ¢ KPaTKUM OTBETOM, 3 3afaHus ¢ BuIOOpOM
OIHOTD BEPHOTO OTBETA H3 UETHIPEX NPENJIOKEHHBIX ¥ OIHO 3alaHHe HA COOT-
HeceHHe.

ITpw swmonHenky 3anaduil ¢ BOOPOM OTBETA OOBENTE KPYKKOM HOMED
BRIGpatHOrD OTBETA B PK3aMenauroHH0f patore. Ecan Bol obsenu He ToT Ho-
Mep, TO 3ayepkHuTe 06BeAEHHBI HOMED KPeCTHKOM ¥ 3aTeM 00BeaUTE HoMep
NpaB#AbHORO OTRETA.

Ec¢au oTBeTH K 331aHHIO HE TPHBOAATCH, MOJYUYEHHbI 0TBET 3aNHCbiBaeTCH
B 3K3aMeHauuonHoi padore B orBeEHROM s 3TOM0 MecTe. B cnyyae sanucu
HEBEPHOID OTRETA 33UEPKHHTE €0 KU 3aNKILHTE PAAOM HOBbIA,

OrpeToM K 3afaHuio 15 #BaseTes N0CJeAOBATEIbHOCT: HOMEPOB BEPHBIX
YTBEPOEHHT, 3aniHcanHbix §ea 1pobenos ¥ HCTNIONBL30BAHHK IPYTHX CHMBOJIOB,
Hafnpumep, 1234.

Oteets K 3a0aHnaM 17 u 18 HYXKHO 3aTIHCATL HA OTAELHOM JHCTE.

Peivenusn 3ananuit BTOPOH 4acTH H OTBETHI K HHM 3aMHCLIBAIOTCS HA OT-
AenbHOM JMcTe. TeKCT 3ajaHust MOXHO HEe NePenHCHBaTh, He0OX0AHMO JIKLIb
YKA2aTh ero HOMEp.

CoBeTyeM BoillOJIHSITE 320aHHS B TOM NOPSIIKE, B KOTOPOM OHu faHbl. Jis
SKOHOMWH BDEMEHM MpOTyCKaire 3afaHue, KOTOpoe He yaaéTcs BBINOMHMTD
Cpasy, ¥ nepexoauTe K caenyoileMy. Ecau nocne BoinosHedHa Beell paborhl
v Bac ocrasercs spems, Bbl CMOMETE BeDHYTHCH K NPOTYLUEHHBIM 3a4aHHAM.

bBannel, noayuentbie Bamu 3a uinosHensble zanaius, cymmupyiortes. [o-
CTapaiTeCh BLINOAHHTE KaK MOXHO Gobie 3ajaHnit v Halpars HaubObILee
KOJIKUECTRO Oadlos.

eaaem yenexa!



Imasal. YueOHO-TPEHHPOBOUHDbIE TECTbI

Bapuanrt Ne |

Yacrs |

I. Halinute 3HaueHne BulpaeHyst GA%E?’&E—S

¥

Orper: .
2. Ha pucynke | nokasa rpaduk 3apucumoctd o6béma onapst LA Ipow-
xeBoro Tecta oT apemens, 1o ropusonTanbrol ocH oTkNaAKBaETCA BpemA B
uacax, No BePTHKANLHON — 06béM B cM®, Onapa roToBa, KOrjla OHa yBesH-
uutes B 06BéMe x0T Obl B 2,5 paza. Hepes Kakoe HAUMEHLIUEE BpEMS ONapa

Syzer rotosa? (OTBeT faiiTe B yacax.)

V, cm®
3000
\""--.
1000 b
65 1 15 2 25 3 35 tLwu
Puc. 1
Orper:

3. Buaner Ha sxckypeuio ctout 200 pyS. YUallMMCA NpeloCcTaB/AfETCH CKul-
ka 25%. Ckonbko pyGaell ByKHO 3an/aTHTb 3a SKCKYPCHIO Tpynne u3 3-x
B3pOCAbIX H 15-T# yuaiuxes? :

Orper: .
4, Ha koopaunaTHofl npsamos otMeueno sucio b(ceu. puc. 2).

PR ST ST SR S ST T .
LI S B B S S mem

0 1

[ R ]

Puc. 2

Kakoe 3 yTRepKASHHE OTHOCHTENLHO STOI0 YUC/IA ABJSETCS BepHbIM?
De+7<0 2)10-b<0 3)b~2>0 43 b-4>0
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5. ¥xamure Haubo/bIIeE U3 YuCes,
1) 25 2) 43 3) V32 1) 27

6. Hatimwre Anuuy coJiHedHOM Telu OT 30aHust BHICOTOR 16 M, ecsiu conneynas
TeHb OT uesIoBeKa pocToM 1 M 80 cM parHa 2 M 70 v {cm. puc. 3).

16

EEE

]

/%Nmsogm
;

270 em M

Puc. 3

Orper:

7. Pewinre ypasHenne 122 — 5 = 3+ 5(6z — 7).

Orser:

8. B oxpyxHOCTH ¢ 1eHTPOM O BHKCAH PABHOCTOPOHHME TPeyro/bHHK (CM.
puc. 4), Ha#inure rpanycuayio mepy yrna AOB.

A\_/E
Puc. 4

Orser:

2,.2
9. ¥npoctuTe BhIpameHne % . (w% - ) M HalIHTE ero 3HauYeHHe NpH

Y
$wﬁ+2,ym\/?.

QOreer:-

L
2




Bapuarr Ne [ a1

10. Ha prcyhKke 5 rokasaHa Kpyrosasi AHarpamMma, 0Tpaxkaiolas poLeHTHOe
COOTHOLUEHHE KHHT TI0 KAHPAM B HEKOTOPOM Marasute.

B mnaysno-nomynspuas sureparypa
B  xyaowecrsennas nureparypa

[[]] mybaBUBCTHEA
D yueORan auTeparypa

Puc. 5

CKOIBKO TPUMEPHO 3KIEMILINPOB YUeGHOR INTEPATYPH B 3TOM MaTasuHe,
ecJu Bcero B Hém 2400 kuur?
1} menee 600 2) okonao 700 3} okoqo 1200 4} Gonee 1300

1. B aakpurod kopofike fexat 10 kapaugauiel: 3 KpacHbix, 4 CHHYX H 3 3¢~
nénbix. Halaute BepoaTHOCTL Toro, 4TO CAy4afigo BHIHYTHIR B3 KOPOGKH Ka-
paH/Ialll OKaMXeTCsi CHHero UBerTa.

OrTger:

12. YCTaHOBHTE COOTBETCTBHE MEX Y rpadkamMu QYHKLMHA U GOPMYJIaMH, KO-
TOpbie HX 3aa10T {CM. puc. 6).

A) B) B)
AV AV VA /
R
L I X jom i \
o1 = I N YY)
[l X
/ 1
/ O] 1 X
I
Puc. 6
2 _ 2 o _
Hy=-2 2y=2 By=z" -2+l Hy=
A b B

Orser:
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13. Hana apudmerudeckas nporpeccust 1, 7, 13, ... . Hafinure cymmy niepspix
LiecTH e€ WieHoB.

Orger: . .

14. Hafimure naolanb Tparnennu, H300pKEHHON Ha pUCYHKe 7.
6

Puc. 7

Orger:

15. ¥Kaxute HOMEDA BEPHbIX YTReDMKAEHHN.

1) Cymma cOOTBETCTBEHHBIX YIJIOB, 00PA30BAHHKIX [IPH NeDECeUeHHH napad-
JieJbHBIX IPAMBIX CeKyliel, pasra 180°.

2) CxoncTseHHble CTOPOHD MOLOGHBIX TPEYrOABHHKOB NPONOPLUHOHAIBHDI.
3) Brucanubslit yros paBe fnoJOBUHE AYTH, Ha KOTOPYIO OH ONTHPAETCH.
4) Cunyc (;crpom YIJia IPAMOYTO/IbHOTC TPEYTOJIbHHKE PABEH SAHHKLE.
5) duaronanu npsiMoyrosibHiKa PaBHbl.
Ortaer:

16. Ha pucynxe 8 nsobpaskenni rpauku hbynkumi y = —x° + 21y = —x.
Brrunciure KooparHaTh TOUKH A.

y=-x ymmx2+2

Puc. 8

17. ¥3 Teopemsl CHHYCOB ?}1@“& = 2K Bblpa3uTe CHHYC yrJa o
3

18. Pewure vepapenctao 3622 — 81 < 0.
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Hacrs 2
3ananns 370# MacTH BLIMONHRMTE ¢ 32NHCHIO PELIEHHs

56n+ 1

19. Cokpature apobb P —.e

20. Jlokaxute, 4To cepeaHHBl CTOPOH BLIMYKIOTO HeThiPEXYTONBHHKA SBJIFHOT-
A BEPUIHHAMM HEKOTOPOrO Napanaeiorpamma {cm. puc. 9).

D M C
N
L
A
K
B
Puc. 9

21. M3 nynxta A B nyHkT B, pacCTOSHHE MEXIY KOTOPHMH 25 KM, CriopTc-
MeH BO BpPeMs TPEHHPOBKH MUIAHKPOBa RoOPATLCH 3a onpeleBHioe speMs.
[Tpodins 5 kM, ol cietan ocTaHOBKY Ka 30 MUHYT, A 33TEM, VBEJIMYHB CKOPOCTh
Ha 2 KM/U, IPOLOIKUA ABHIKEHHE H NPUGHIA B nyHKT B sospema. Onpegenure
HaYaBHYI0 CKOPOCTb TYPHCTa (B KM/4).

z* — 252% + 144
{x+3)(x—4)
KaxKMX 3HAUEHHAX NapaMeTpa ¢ NPAMaf ¥ = ¢ HMEeT ¢ rpatukoM DOBHO OHY

OOILEYIO TOUKY.

23. llana pasHoGeaperHasn TpaneuHs ¢ 0CTPhIM YrioM 60° u GonbiunM ocHo-
saHueMm, paBupiv 24. Tpsmas, npoxoasiuan yepes BepIHHY OCTPOre yrna H
LUEHTP BIIMCAKHON OKPYXXHOCTH, AEJHT TPAllelHIO Ha UeThiPEXyTOMLHUK H Tpe-
yroasHux, FHafiaure miouiaan noayueHHoro TPeyrofbHHKa,

22. Tlocrpofite rpadux DOyHKUMH y = H OTIpedeliuTe, NpH

Bapnant Ne 2

Yacte 1

1. Hafiaute 3HaueHHe BhIpaXeHHA m_0,62-11,4 .
3

OTeet:
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2. Ha pucynke 10 noxaaas rpaduk 3aBHCEMOCTH BBICOTHI THPOLa OT BPeMEHH
ero Haxoxaenns B 1yxoske. [1o ropusoHTansHol 0CH OTKAZALIBAETCH BPEMS B
yacax, o BEPTUKAIbHOH — BHICOTA B M, TTOKa TMpOr He noHuMeTCs Xots Gyl
8 1,5 paaa, AyXoBKy OTKpHIBATh Heakast. Onpefie uTe No rpaHKy, uepes Kakoe
MHEHUMANBHOE BPeMSt MOXHO OyIeT OTKPHTL IyXOBKY (0TBET Naiite 8 uacax),

Bricoma
nupoza, 10
oM ,//
7.5
"
5 ol
2,5
05 1 I,5 2 25 3 35 twu
Puc. 10
Orger:

3. Buaer B Mysed crouT B0 pybaei, Yuauumen npesocTasineTes CKuaka 12%,.
CKonbKo py6Jell CTOUT NOXOX'B My3el 115t 2-X B3POCABIX W 19-TH yuawmxces?

Orger:

4. Ha roopausatho npamofi oTMeyeno wucao a (eM. puc. 11).

o 1 a
Puc. t1

Kakoe 13 yreepxaeHuii 0THOCHTENBHO 3TOM0 YHECA ABJACTCH BEPHEIM?

IYs—a>0 2)3—-a>0 3a-3<0 4)7-a<0
5. Yxamurte Hauboabliee U3 yuce.
19 2) V53 3) 7V2 4) 4V3

8. Halinyre BolcoTy 3221415 (B METPEX ), €CJH AJHHA COMHEUHON TEHH KOTOPOTO
pasHa 27 M, a conveuwan Texb dea0Beka pocToM 1 m 60 em pasra 2 M 40 cm
{cm. puc. 12).

Orper: .
7. Pewmmre ypasrenue 3 — 35z = 20 — 2(1 + 152).

Orger:
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T M

EERE

’ 1 m60cum
|

H
PN

i
2 0 40 cu 27 m

Puc. 12

8. Bepumnet A, B, C vernipéxyronstuka QO ABC pacnogoKednl Ha OKpy»X-
HOCTH ¢ UeHTpoM B Touke O, npuuém ZAOC = 90° (oM. puc. 13). Hafhane
seanypny (B rpafycax) yria ABC.

Puc, 13

Orser:

2
9. ¥npocTHTe BHpaXerHe (é + %) : %@ ¥ HARJMTe ero 3HaueHHe Npy

OTger:

10. Peayaprathl pafiosHOd KouTpoabHOH patoTsf o anrebpe B 10-x Kiraccax
npeacTABAEHE B BHAE KpYrosofl anarpamMmsl (e, pHe. 14).
CKOIbKO NPHMEPHO YHALIHXCH TONYMHIH OTMETKY «4» 1 «5», ec/H BCero B
10-x kaaccax paiona 360 yuawmxes?

1) Hoaee 200 2} oxono 300 3} oxkoao 150 4} menee 60
11. B xopobke 24 pasHouBeTHhle JeHtol: b 0edbix, 12 KpacHhIX B 7 CHHHX.

Haiiaure BEPOATHOCTL TOIQ, UTO HAYTal Buﬁpannaﬁ K3 3TOM KO§306K}'§ JIEHTa
CKZMeTCH KPAaCHOro Bera.

Orpert:
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2

OTCYTCTBOBAIH

OTMETKA «5»

OTMETKA «4»

oTMeTka «3»

MZNEL]

OTMETKA «2»

Puc. 14

12, ¥eraHosure cooTreTcTHE Mexay rpadinkamu yrkumi 1 hopMyaamy, Ko-
TOPbIE MX 3a7a10T {cM. puc. 15).

A) B) B)
M i Y2 1 1
\ / \
) 1
] v 1 ~d (O] 11 X
N \ X
O J1]x ol
\
Puc. 15
g2 - 2 - =
Vy=2+2z 2)ym5 3)ym—z yy=z+3
Orger: A b B
13. larna reometpuveckas nporpeccust 4, 2, 1 ... . Haliaure cymmy nepsoix
N#ATH €€ WIeHOoB.
OTser: .
14. Halianre naowaas Tpanelunn, H3o6paxEenHou Ha pucyrke 16.
5
-~
& 10
Pue. 16

OTBeT:
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15. ¥Ykamute HOMEDa BEPHBIX yrEepHIeHUI.
1) CymMa NpOTHBOMONOXHLIX YIVIOR BIHCAHHOFO YETHIDEXYTrOJIbHHKA paB-
Ha 180°.

2) CxoAcTBEHHBIE CTOPOHBI IOAOGHBIX TPEYIOALHUKOB DaBHEL.

3) Irowans MPAMOYTONBHOTO TPEYrOVIbHHKA PABHA MOJOBHHE NPOU3BENCHUS
€FO KaTeTos.. :

4) Taurenc oCTpOro yraa IpAMOYrONbHOTO TPEYroOibHEKA PaBeH OTHOLIEHHIO
KaTeTa, POTHBONIEKALIETO 3TOMY YIy, K THIOTEHY3e.

5} InaroHaan poMGa NepeceraloTes nol npaMsiM YoM,

OrgeT: .

16. Ha pucynke 17 uso6paxensl rpadyki dyHkumi y = 2z, y = ~2°% + 3.
Haitnre KOOpAHHATHE TOUKH A,

AY y=2x

y=—x'+3 4

ViR

Puc. 17

4 4

Orper:

17. Vi3 Gopmyabl NJowasy TpeyroapHuka § = %ab sin ZC BHIpasHTe CTOPO-

HY a.
18. Pewmnte HepasencTso 10022 — 9 < 0. .

Hacrts 2

332!,3““![ 3TOHR 4AaCTH BLIROARANRTE C 3aNHCLIO pelierEns

54n+1

19. Cokparure 1pobe ———F—mr

20. Hdoxaxure, 4To B NPaBAbHOM wectuyroabtiuke ABCDEF pnaronans
AD 8 2 pasa GoJible cToponsl AB (cm. puc. 18).

21, MoTouHxNHCT MVAHUPORAN npoexaTh paccTostue 120 KM 3a onpeaentH-
Hoe spems. I1poexas 64 KM, oH OLL] BLIHYXKIEH OCTAHOBHTLCSH Y 3aKPHLITOTO
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B C

Puc. 18

winarGayma Ha 10 mMun. TIpoLoMmKHE IBHKEHHE, OH YBEAHUHA CKODOCTH Ha

8 KM/4 H IpHBDBLT B KOHEUHbH} TYHKT B 3arJaHupoBaHHoe Bpema. HafiauTe, ¢

KaKOH CKOPOCTBIC ABHIANICH MOTOLMKAKCT 40 GCTAHOBKH ¥ WAarGayma.

zé — 412% + 400
(z+ 5}z ~4)

KaK{X 3HAYEHWAX napamerpa b npamas y = b uMeeT ¢ rpadHKkoM POBHO OHY

OOLLLYIC TOUKY.

23. HadanTe niousank Kpyra, BNUCAHHOrG B PABHOOCADEHHYID TparelHo ¢

B0MLIIMM OCHOBANKEM, PaBHLIM 18, 1 ocTpbim yraiom 60°.

22, IMoctpodiTe rpatux QyHKUHH ¥ = H OMpeJenuTe, TIpH

Bapuant Ne 3

Hactn 1

1. Hafiaure 3nauenne BupaMenHs 9_,1{@%,_%

¥

Orser: :
2. Ha pucynke 19 nokasano, kax M3MEHRJACh TEMAEPATYPa BO3MyXa B je-
pesHe BacuabkoBo Ha npotsikesnd Tp€x cyTok. [1o roprH3oHTaNH YKa3kIBAETCA
BpemMs CYTOK, 110 BEPTHKAMK — 3HAUEHME TEMIIEPATYPhI B Ipalycax LlesbcHs,
HafianTe pasHocTs Mexay HanGOALIIMM H HAUMEHBLUIHM 3HAYEHHEMH TeMIie-
paTypst 3a 3ToT niepuon. OTeeT ykaxuTe B rpagycax Lleabcus.

Orser: . ,
3. CronMoCThL NoNHEro GUAETa Ha BHICTABKY cocTapaseT 210 pyGaedt., Llkonn-
HHKaM NpefocTaBisieTcs ckuika B pasmepe 40%. Cxoabko pyGaed npuuéres
3aMAATHTD [PYIINE, COCTOMIUEH M3 BYX B3POC/BIX H CeMEPBIX IHKONbHHKOB?

Orger:
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— B R NSV OO S S o T

04:00 08:00 .16:(30 00:00 08:00 16:00 00:00 08:00 16:00 00:00
Puc. 19

4. Ha koopauHato#t TipsiMoli otMeyeHo uucio a (cM. puc. 20). Kakoe u3
YTBEDHUEHHH OTHOCHTENIBHO 3TOTO UHC/IA ABAAETCS BEPHBIM P

i $ 3
T ¥ T

3 5 3 i 3 Y
L) ¥ Y T T T

(3 i a

N Fe
12 T

Puc. 20
Da=-8>0 2Y7T—a>0 3Ya-5<0 4y6~a=10
D, YKaXKHTe HaNMEHbLIEE H3 YHCe.
1) 7 2} /39 3) 2v19 4) 3v5

6. [TpoekTop NOJHOCTBIO OCEELIAET KpaH A BBICOTOH 1 M, PACTIOICKEHHDIH
Ha paccTosiHun 2 M 0T npoekTopa (eM. pue. 21), Kakol nanGoasuiell BrCOTo!
{B MeTpax) moxer OuiTh 3KpaH B, uyToObl ero MOXKHO OblI0 PACTIONONKHTEL Ha
PAcCTOAHYH & M OT NPOEKTOPa H OH GBI TIONHOCTHIO OCBEILEH, ecal 3Kpad A
PacnoJIOKEH Ha HAHMEHLILIEM BO3MOMHOM DACCTORHHH OT [IPOEKTOpa, TaKOM,
4T OH MOABOCTLIO 0CBelléH? Hacrpoliky npoexTopa He MeHsTIoTCH.

k=22’ A:llm B
; m‘-‘—
3 3
2m t i
« Sam f
Puc. 21

OTreT:




60 Fhasa I YueOHo- TPeHHPOBOYHDIE TECThI

7. Peumre ypasHenue 192 + 16 = 23(z — 2} 4 26.

Orser:

8. Bepwurn A, B, C uernipéxyronsiuka OABC pacnosmkenbl Ha OKPYX-
HOCTH C ueHTpoM B Touke O, nipuuém ZABC = 130° (cm. puc. 22). Habiure
BEIHUMHY (B rpaiycax ) yraa AQC.

C
7
B

A

Puc. 22

OTger:

9. ¥npocTute BulpaxeHue (% + g + 2) : (é + %) W HalauTe ero 3HaueHHe

npua =3+ V7, b=9- 7

Orsert:

10. Ha kpyroBoit puarpamme {(cM. puc. 23) npeacrapieHo npoLeHTHOE CO0T-
HOLEHHE DASAMUHBIX KOMIOHEHTOB B 80 KUAOrpaMMax MATHKOMIIOHEHTHOFO
crliaBa.

CBHHEN
HHOKHR

BHCMYT
ONOBO

ZIINLE

Kaamui

Puc. 23

CKOIbKO NPUMEPHO KHAQIPaMMOB CBHHILE B 3T0OM criase?

1) Bonee 50 2) okono 40 3) okoao 30 4) menee 20
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11. B marazuse ¢ cHcTeMo# camo06C/yKHBAHHA Ha BUTpHHE AexaT 30 mHpox-
KOB, U3 HHX 9 = C CHIPOM, 3 == C MACOM, 4 OCTalIbHLE — C NeyeHblo. Anekcedl

HAYAauy 8344 ORHH HHPOMXOK, Kakoga BEPOATHOCTH TOTO, 4TO Bblﬁpaliﬁb]ﬁ HM
THPOMKOK 0Ka3ajacs ¢ NeyeHblo?

Orser:

12, Yeranosure COOTBETCTBHE MEXTY rpadukamMi GyHKLHI H hopMyIaMH, KO-
TOpHIE HX 3a7a10T (CM. puc. 24).

A) b) B)
AY \[ AY I Ay
\ / »
L
1 N
» \ / '
a1 x 1 210 X
oL LT T T
Puc. 24
Dy=224+1 2y=/24+1 3)y=(@@~1)* 4y=2x+1
Orger: A B B
13. lana reomerpuueckas nporpeccus 2, 6, 18, ... . Hafimure cymMMmy neppbix
nATH €8 YIeHOB.
Orser: )
14. Haiigute naoiane Tpaneuu, H3o06paxénnol Ha pucyke 25.
12
45°
]
5 i8
Puc. 25
OTteT:

15, ¥Yxamure HoMepa BePHBIX YTRePHAeHHH.
1) Ouarouanu pomba nepecexaloTcs nof yriom 90°,

2) BrccekTpHCHl BHYTDEHHHX YIVIOB TPEYTOJbHHKA [EPECEKAlOTCA B ORHOH |
TOUKe.
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3} Jlio6uie nBe npsMBIE HMEIOT He MeHee OAHOH 0L TOUKH.
4) Taowank Tpaneuxy pagHa NPOU3BEACHHIO BHICOTH HA CYMMY GCHOBAHUA.
5) Tanredc ocTporo yraa npsiMOyrofibHoTo TPEYTOAbHHKA PABEH OTHOLLEHHIO
NPUAKALLEr0 KATETA K NPOTUBOMEKALLIEMY.

Orser: . .
16. Ha pucynke 26 nzoGpaxensl rpaduky dynkuil y = z° + 2z — 3 ¢
y = 2z + 1. Boluncante KoOpMHATBI TOUKH A,

/
o] x
A y=x'+2x-3

Puc. 26

Orteer:

17. M3 dopmyist nacwam tpaneudd § = %(a + bYh sbipasznre h.

18. Peluute Hepasenctso 722 — 343 < 0.
Yacre 2

3ananna 370l YacTH BLINOAHSNTE € 32NHCHI penleHus

282n-1

g4n~2  72n-2 ’

20. Ha croponax AB u C'D npamoyronsiika ABCD {AB > AD) suifpa-
HBEl COOTBETCTBeHHO Toukn B u F tak, wro AE = EF = FD. Ha ayvax
DA w CB suiGpany coorretereeHHO Toukd A 1 K tak, uro 4eThipéxyronbHuk
AM K B~ xsanpar. Otpe3ok BD saasieTcs cTOpoHoH Kragpata BOLN (oM.
puc. 27). Jokamute, 4to naowans uetbipéxyrossiuka CK M D pasHa cymme
naowanef yersipéxyroapiikos BDLN uw BOFE.

21. M3 nyskta A B nynxt B, paccrosiune mexay koropbiMu 110 KM, Besio-
CHIIEAMCT AAAHMPORAT AoOpaThes 3a onpefenénnoe spems. [Tpoexas 50 Km,
OH CAAN He3arAaHHPOBAHHYIO OCTAHOBKY Ha 15 MHHYT, a 3aTeM, YBeTHUHB

19. Cokparure 1pobb
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M A D
EHr L
K s
N
Puc. 27

CKOPOCTh Ha 8 KM/Y, NPOROIKKA ABHKEHHE ¥ NPUGHIA B NyHKT B BoBpeMs.
Onpenennte cKOPOCTL BENOCHNEAHCTa (B KM/4) NOC/IE OCTAHOBKH.

2t -5z’ +4
(z+ 1){z+2)
KMX 3HAueHHAX NapaMeTpa ¢ NpsMas ¥ = ¢ HMeeT ¢ rpaduKoM POBHO OJLHY
00LLYIo TOUKY.

23. HaiizuTe naiowa b MPAMOYrONLHAKA, AHATOHAML KOTOPOro paBHa 8, a yroa
Mexay auarcoHagamu 30°,

22, Toctpotite rpadyk QyHKkuMy y == H OTIpefesIuTe, NpH Ka-

Bapuant Ne 4

Hacts |

1. Hailgute 3nauenme BhIpaKeHHs %—é
¥

Oraer: .
2. Ha pucynke 28 nokasaso, Kak H3MEHSVIACE BAZKHOCTL BO3JYXA B AEPEBHE
KonbackuHo Ha npOTSHEHUM ORHMX cyToK. ITo ropH30oHTaAM YKasaHo BpeMs
CYTOK, 10 BEPTHKAJHK ~ 3HAUEHHE OTHOCHTE/IbHOMN BAGKHOCTH BO3LYXA B 11PO-
ueHtax. Haiiznte Haubosiblee 3HauenHe OTHOCHTEILHON BAAXKHOCTH BO3JYXa
{B npouentax} 8 nepuoi ¢ 6:00 no 18:00 31ux cyTOK.

Orper: .
3. Lena omsoro 6ueta B UMPK A5 B3POCJIOTO 3puTeast cocTasiner 240 pys-
nefi. Jersm npepocrasasercs ckuaka 60%. Cronvko pyGaell npuagres sania-
THTb 34 NOXOA B UMPK BOCEMHARUATH WUKOALHHKOB H ABYX Y4HTe el ?

Oreer:
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wh
W
MN\

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

4. Ha koopaunarro#l IpaMOH oTMeueHO uyHesio a {cM. puc. 29). Kakoe us
YTBEDKACHHH OTHOCHTEABHC HTOFC YHCAA ABAAETCH BEPHBLIM?

Il i
T 3

o0

£

Puc. 29

a-8>0 2} 9—-a<0 3Nae-5<0 4yd—a<0
5. ykaxm're HEBMEHLILICE W3 YHCeN.

1) 11 2) 2/30 3) 5v5 4) 124

6. [TpoexTop NoHOCTLIO OCBEIliaeT 3Kpah B BLICOTOH 1 M, pacnooKeHHbf
Ka paccTosHHH 3 M oT rpoextopa (cM. puc. 30), npu sTom 3 M — MHHH-
MAALHOE DACCTORHHE, HA KOTOPOM MOMXHO DACMOAMKHTL IKpaH B, utolnl oH
Oblyt NOAHOCTLIO ocBelEH. Ha KaKoM HanMeHbLIeM PACCTORKHM (B MeTpax) oT
TIPOEKTOPA HYXKHO DACTONOMKHTL 3kpaH A BolcoToll 60 cM, yToObE OH Obla oS-
HOCTbIO OcBeién? HacTpoliku npoekTopa He MEHSIOTCA.

e
- -
—
-

Ce=27_  |60cu 1m
S
! -
14 ¥
1 |
« 3nm f
Puc. 30

Otet:
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7. Petunre ypapuerne 6 — 3z = 12 — 5(z + 2).
OrgeT: .
8. Hainure Besmmumiy (B rpagycax ) BIHCAHHOTO YIVIa (v, OHPAIOLIETOCH Ha oy~

ry CD, penyusHa KOTOpo# pagna 1 ayru seedl okpyxaocty (eum. puc. 31).

6
A
=i
C
D
Puc. 31
Ortaer:
9. ¥npocTurte BIpAXKeHHE (% + g - 2) : (%; - é) ¥ HAHIHTE ero 3HaueHHe
npua= 11 —2,b=+11 -5,
Qreert:

10. B uexotopoit iikone B 5-x — 9-x waaccax yuarcs 726 uyenosek. JlanHuie 0
KOAWYECTRE YHALLMXCH B PARAHUHEIX KAaccax (¢ 5-ro 110 9-8) npejcTaBaeHs: B
BH/Ie KPYTroBo# auarpaMmel {cM. puc. 32).

ES ywammecs 5-x knaccos

yuHamHecs 6-X Kiaccop
] ywaumecs 7-x xnaccos

yuamuecs 8-x knaccos
[] ywammecs 9-x xraccon

Puc. 32

CKOJIBKO NpUMEpHO YUYalMXCs yuates B 5-x W B 9-x kiaccax?

1) mesxee 100 2} okono 250 3} okono 300 4) Gonee 400
1. B sakputyio KopoGxy nomellennt 20 wapos: 8 u3 #aux - Oenwle, 5 —
uépHble, OCTa/bHbIE — KpacHble, KakoBa BepOATHOCTE TOTO, UTO, BHTACKHBASA
UIAPLL H3 KOPOOKHU BCAENYIO, TEPBLIM MBl H3BJIeUéM H3 He& KpacHbIf ap?

Orper:
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12, Yetanosute CooTBETCTBHE MeKLy rpathuramu ByHKUHA H hopMyaamy, Ko-
TOphIe MX 3384107 (cM. pHe. 33).

A B) B)

> bz | \ YA

\ \
o Sl \
1 I [ \ /
S »> el o 1 X i
X
ol ik
\
Puc. 33

Dy=et+2  2y=2  3y=yi DHy=(s+2)"

Otger: Alb | B
13. ana apumerndeckan nporpeccus —8, —4, 0, ... . Haltre cymmy nep-
BLIX CeMM e8 UsieHoB.

Orrer:
14. Haftaure nnowaas rpaneuuu, u3obpamEnHol Ha pucynke 34.

10
5v2
45 h 045
Puc, 34
Orper:

15. YKauTe HOMepa BepHbLIX YTBEDMASHHH,

1) Briucanssifl yrog pased yracsol BeUUMHE AyTH, Ha KOTOPYIO OH OlHpaetes.
2) Ecnu B TpeyroibHHKe 0fMH yros pased 30°, TO cyMma ABYX ADYTHX YIJ08
pasHa 150°,

3) Oxono moGoTo 1apaIeNorpaMMa MOMKHO OTIHCATE OKPYIKHOCT.

4) I'poTus Goabliefl CTOPOHB! TPEYTOALHUKA NEKHT MeHBLINMHA yToa.
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5) CymMa IBYX MPOTUBOIOJIOKHBIX YINIOB BIIHCAHHOTO B OKPYXKHOCTb YeThbl-
péxyronbHuka pasta 180°.

Orger: .
16. Ha pucynke 35 H30GpaweHnl rpacduke dyHkuMi ¥y = o + 1 n
y = % + 4z + 1. BuluncauTe KOOPAHHATEL TOUKH B.
Y
y=x+ax+1 y=x+l
A
4] x
B
Puc. 35
OrtgeT:

17. U3 hopmyarl nnowans TpeyroasHuka S =

%M -7 BHIPA3HTE IJTHHY

CTOPOHLL C.
18. Peumre nepasenctBo 25z2% — 121 < 0.

YacTe 2

3ajaHnn TOK HACTH BMNOAKANTE € 3aNUCHID petlieHHA

15211.—?—}

19. Cokparute zpobb P

20. B okpyxHocTH nposesennl Xxopael AB, BC, CD, npuuém
AB = BC = CD (cm. puc. 36). Jokamure, uro ecau orpesok AD
ABASETCA IHAMETPOM OKPYXKHOCTH, TO OTpeaok AF paeed paauycy 3Toff
OKPYHKHOCTH.
21. Y3 nyukra A B HanpasaeHus nyskta B swirest noeas, Ilpoiias 450 km,
YTO COCTABARET NOAOBHHY HYTH U3 A B B, OH OCTAHOBHJICH H3~32 CHEXHOTO
aanoca. Yepes 1 4 15 MHH N0e3 NPOAOAKHA ABHAEHHE, YBEIHYHB CKOPOCTh
Ha 12 km/4, ¥ IpHObLT B nyHKT B Ges onoaaanun. HaliauTe, ¢ KakoH cKOpoCTbio
(B KM/4) IBUTA/ICA MO A0 HeNPeABHAEHHOH OCTAHOBKH.

4 2
ﬁ% | OnpeaenuTe, NpH Ka-
KMX 3HAYEHHSX NAPAMETPA C NpAMan ¥ = ¢ MMeeT ¢ rpadHKoM pOBHO OIHY
0010 TOUKY. '

22. [Nocrpoiire rpaduk dyHkupn y =
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B C
Puc. 36

23. Hailpure nnowans tpeyroavinka A BC, ecnn £ZA = 30°, a sbicoThi, IPo-
BeEHHbBIe W3 BeplUHH B 1 €, COOTBETCTBEHHO paBHbl 5 U 8.

Bapuanr Ne b

Yacts 1

1. 3HaueHHe KAKOrD U3 NPUBEIEHHBIX HUXKE BLIPaXKeHHH NOJOKHUTEIBHO?

1) (=047 (02)  2) —(-15)-(-25) 3) 22=2 4243

2. T'lo rpadwiKy 3a8MCHMOCTM CKOPOCTH Teaa oT BpeMedt {cm. puc. 37) onpe-
ZIeiHTe, 34 CKOIbKO CEKYH/ CKOPOCTb Te1a yMeHbllnIach B 2 paza.

V.¢4
60
30

e

0720 40 60 80 tec
Puc. 37

Oreet: .
3. 10O6xa 8 marasuse ctousa 1800 py6. Bo spems nepsoi pacnpoiay & LeHy
YMEHbLIHAY B ABa pasza. Bo spema Bropoit — ewé na 26%. CkosbKo pybielt
OHa CTaja CTOMTL?

Orser:
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4. Ha koopanxatHoft npAMON oTMeyeHs! fBa uMcaa ¢ 1 b (oM. puc. 38). Kaxoe

H3 YTBEPMKIEHHH ABAAETCS BEPHBIM?

v

a b 0O
Puc, 38

a+b<0 2} a2b > 0 3)a>b

5. Haiiante 3HaueHHe Boipaxenns (2 - 193)2-1,5» 103,

1) 600 2) 6000 3) 60

4)a-b>0

4) 60000

6. Y cTens! noz yrsiom o == 60° K ropu3oHTy CTOHT JecTHHUA {(eM. puc, 39). Eé
HIDKHHUIT KOHELl OTCTOUT OT CTeHH Ha 0,9 metpa. Uemy paBHa LTHHA JECTHHLLI?

Orser BBIPA3HTE B METpax.

60

[l aiaddd

0,9m
Puc. 39

Otper:

7. Pewvite ypasHenHe % + —;9 = 6.

Orper:

8. Omuu yroa pasnoteapentoi Tparneus Ha 30° Goasiie sroporo. Haiaure

Goabumdt yroat tpaneuny. Oreer palite 8 rpagycax.
Orper:

B — 16
26° + 8b
B OTBeTe 3alUUIHTE EIOJIy‘-{eliHOE YHCHO.

Orser:

9. Ynpocrure Boipaxente b-

H HaliuTe ero 3Hauerye npu b = 26.

10. Ha guarpamme (cm. puc. 40) npusenenst pesyibTaThl yHALMXCH, CAaBaB~
X sx3amed B 2010 ¢ u B 2011 r. [To BepiuKanLHOM OCH OTAOKEHO YHCHD
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yuarmmxes (B %), Mo ropU3oHTATLHON ~ noJyueHnbie ouexku, Onpesenure
(B %) Ha CKOJIbKO GoMbLse YuaLMXes NoAyYHan B 2010 T. oueHKy «4», ueM «5»,

%
50

40
30
20
10

sy wgn g war OUERKA
Puc. 40

1y va 11% 2) ua 15% 3) va 5% 4) na 10%
11. CTyaeHT BbIYUHS OTBETH TONBKO Ha 6 3K3aMeHaUMOHHEIX Ounetos. Beero
Guaetos 24. Kakosa BepoOSITHOCTb, YTO TOT OUET, KOTOPLIH BHTSHET CTYACHT,
Gyier eMy 3HAKOM?

Oraer: .

12. Ha rpaduxax (cm. puc. 41) uzoGpaxens! rpadky Qyskuuiiy = a -z + b,
CoorHecHTe rpadHKu CO 3HAYSHHUSMY TAPAMETPOB a U b.

Vi YA Jh
A) ALK B
0 X
. -
(i;'iTt : NS
Puc. 41
a=1,b=2 Na=-—1;b=-2
Ja=—1; b= 2 da=1b=-2
Orser: A b B

13. [Tocaenopatenbsocts 3a1ana Gopmyaoi ¢, = (—1)" - (n — 1)%. Haltmure
4-1f 4JieH noCAe08aTENBHOCTH.
OTgeT:
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14. Hafignre nHy 1MaroHanu pasHoGEAPEHHOR TpareluH, H306paxeEHHOH Ha
pHeyHke 42,

6

Puc. 42
Orser;

15. YkaxuTe HoMepa BePHBIX YTBePHICHHI.

1. B npsaMOyroisHOM TPEYroLHHKe KOCHHYC OHOTO H3 YTJI0B paBeH 1.

2. B moGofi TpeyronbHHK MOYKHO BIHCATH OKPYXHOCTh.

3. Ecnu B TpeyronsHiKe ABa Yria paBHEL, TO 3TOT TPeyroAeHHK paBHoGen-
PEHHB.

4. B moGoM napaaienorpaMme 1MaroHajH PaBHbL

5. EcJ/lH TPH CTOPOHBI OAHOTO TPEYrONLHHKA COOTBETCTBEHHO NPONOPLHO-
HallbHbl TPEM CTOPOHAM APYIOro, TO TAKHE TPEYIOABHHKY MOAOCHL.

Oreer: )

18. OkpyxHocTs, u306paméHHas Ha pHcyHKe 43, 3agaérces ypaBHeHHEM
z? 4+ y* = 8, a napabona ~— ypaBHeHHeM y = —z° + 2. BryHcauTe Koop-
HAHHATHL TOUKH A.

Ay

7 X

B
Puc. 43

OTeeT;
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I7. ¥3 dopmyasr nepuoga xoneGaHHA MaTeMaTHYECKOro MamTHHKA
T=2r é BLIPAZHTE JJIHHY NTOABECE [,

18. Pewwre Hepasenctso x? — 5 + 16 < 10.
Yacts 2

3ananuna 3700 YACTH BHINOJHANTE € 3ANUCHIO PEWIEHUS

19. Cokparute apobo 370 955"

20. B napannesorpamme ABC D 6uccexrpucsl yrios ADC w DAB nepece-
katorcsi B Touke O. lokamure, yro ZACQD = 90°.

21. M3 nyHkra A B nyHKT B OnHOBPEMeHHO BbIEXAH JBa ABTOMOGHIHCTA.
[lpoexas 120 kM, nepBuili BoAHTENb IPHEXAN B NYHKT B Ha 30 MHHYT paRb-
we groporo. Haflimre ckopocTh nepeoro aBTOMOSHINCTA, €C/H H3BECTHO, UTO
ona na 20 kM/y4 6o.blle CKOPOCTH BTOPOTO,

. z x
22, TMoctpoire rpaduk QyHKIMHE ¥ = ~5~ 1 ONPEJIEUTE NPH KAKHX 3Ha~

YeHHAX Kk IpAMan ¥ = k umeer ¢ rpadMKOM POBHO OHY OBLLYIO TOUKY.

23. B rpeyroabnuke ABC npoBeena mpaMas, mapasienbrad ockosasiio AC
H nepecexawowian cropoisl AE v BC B toukax K u M cooreercrento. Hai-
JHTe nepuMeTp veTelpéxyroasHuka AR MC, ecnu uspectHo, yto BM = 2,

MC =6, cosC = % KM = 3.

Bapuaut Ne 6

Yacts |

1. 3Hauenye KAKOTo M3 NPHBEIEHHBIX HHKE BLIDAKEHUA OTPHUATENBHO?

1) (=0,5)2- (0,12 2) —(0,8) - (—0,3) 3}—% 4) _g-o,g

1- 2
5

2. Ha puc. 44 uzobpakennl 3aBUCHMOCTH CKOPOCTel JBHXKEHHS IBYX ABTO-
mobune or spemend. Onpeneadte, Ha CKOMbKO HA 30-0f CeKYHAS CKOPOCTD
ORHOTO aBTOMOOHMAS GoNbLIE CKOPOCTH BTOporo? OTeeT naitte B M/c.

Orger:
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N Mlc
60
30 — =
-’ o
07720 40 60 80 tc¢
Puc. 44

3. Onrosas uena ToBapa Ha cknage 750 pyGaed. Hanbaska Marasuua cocras-
aser 14%. CKoMBKo CTOHT 3TOT TOBap B Marasuhe?

Otser

4. Ha koopiHHatHoH IpsMoil oTMedensl 182 uHcna a ¥ b{cm. puc. 43). Kakoe
H3 YTBEPHACHH ABASETCH BEPHBIM?

.
>

-1 b a 0
Puc. 46

Do<ab<l  22-1<0  3a-b<o 4) a®-b>0

.102
5100y,
(2-10)

1) 0,0625 2) 62,5 3) 0,625 4) 625
6. Jlectuuua jmHof 1,7 M npucTasieHa K cTeHe TaK, 4to e BepPXHUEA KoHel
HaxoauTcs Ha sbicoTe 1,5 M o1 zemau (cM. puc. 46). Ha ckoabko cantumerpos
OTCTOUT OT CTEHL HIMKHHIA KOHELL IeCTHHLD?

5. Hafinure sHayeHue BhipaxeHus

N
N
N
N
1,7 m \
’ R 1,5M
N
N
N
N
N
7
Puc. 46

Orser:
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7. Pewwre ypasHende :r;S 2z _ .

“*r“*"é*z

OrTger:

8. BniucauHbifi yroa Ha 25° MeHblUe LEKTPANLHOTO YEAA, OIHPAIOLIErocs Ha TY
we JIyry okpysuocTh. HaliauTe rpasycuyro Mepy BIMCAHHOFO YTAa.

Orper:

2
9. ¥npoctire BhpaKeHHE . (a +2b+ %—) ¥ HaliiMTe ero 3HaveHkKe

a
a? + ba

npub =142, a =23~ 2 B ortser 3anuiuute NOAyNEHHOE YHCIO.
Orger:

10. Ha auarpamme {cm. pic. 47) npuBeseHsl pe3yasTaThl YUalUMXCcs, ClaBanR-
ux 3xsamen 8 2010 1w B 2011 1. Tlo BepTHKA/ILHON OCH OT/IOMEHO YHCJIO
yuawuxca (B %), 1o FOPHIOHTANLHON — NONYYEHHBIE OLEHKH.

%Jk
50 -
40
30 - B 200

1 [T} 201
20 4
10 4

uzn “3“ u4n % 5” %I{EHKG
Puc, 47

Ha cKonbKO NMpOUEHTOB CTANO MeHLIUE YUYalMXCH, NOJYUHBILHX OHEHKY
«5» 8 2011 roay no cpassentio ¢ 2010 rogom?

1} va 17% 2} ua 20% 3) na 11% 4) na 5%

1 1. Maanupk Opocaer HrpaabHoilt KyOHK. KaKoBa BEPOATHOCTE, YTO YHCAO Bhl-
NABLUIHX OYKOB Oy 1T YETHLIM.

Orser:
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12. Fa rpadukax (cum. puc. 48) naoGpakensl rpaduxn GyHkuuH Y = a -z + b,
Cootrecure rpaduky co 3HAUCHHAMU IAPAMETDOB 4 U b.

A) Vi B) Ya B) _“37?1
1 - 0 -i
0 X 1
01X
‘Puc.48
Va>0,6>0 Da<f, b>0
Na>0,6<0 $Ya<0,b<0
Otger: A b B

13. TocaefoBaTebHOCTS 3a1aHa GopMyaol ¢, = (—1)"*! . (n ~ 1)n. Haji-
uTe 3-# 4JeH Nocae10BaTEABHOCTH.

Orger: .
14. Hasianre naowans pasHobenperHo TpaneuHy, H300paEHHON Ha pHeYH-
Ke 49,

Oraer: .
15, Ykaxure HoMepa BEPHLIX YTREPIKAEHHA,

|. B paBHOCTOPOHHEM TPEYTOJILHHKE BCe YTkl DABHL 45°,

2. Ecnu B mapaaneNorpaMme THaroHals PaBHbl, TO 3T0 KBALPAT.

3. Ecau apa yrsia 0fHOTO TPEYrosibHHKA COOTBETCTBEHHO PABHBI IBYM Y-
JlaM BTOPOTO TPEYTOJIbHHKA, TO TAKHE TPEYTONBHHKH N000HE.

4. BoicoThl TpeyTOILHUKOB (B/IH UX IPOAOJDKEHNS ) TePECEeKalOTCH B ONHON
TOUKE.
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5. Uepes 104Ky, He J1€XKAlLY0 HA JAHHON NPRMOH, NPOXOAHT TOABKC OHA
PAMaf, apasaeabHas JaHHOH.

Orger: .
16. Okpyxuocts, uzoGpawénuas wa pucynke 00, sajzaéres ypagHendem
% + y* = 25, a napabona — ypasHenuem y = T’ — 5, Buluncaute Koop-
JMHATL TOUKH A,

Ay
2( |
Q
C
Puc. 50

=Y

Orser:

7. V3 opmyant neprosa konebaxuh rpysa ua npymune T = 2m,y / % BbIPa-~

3uUTe MECTKOCTh NPYXHUHL k.
18. Pewusre Hepagenctso —r° — 3z + 4 > 6,

Yacrs 2

3azanHus 3TOH YACTH BLINOAHANHTE € 3ANTHCBIO peleHns

24 . 3
19. Coxparure npobb gmwgéi}m.

20. B npamoyroabHoM Tpeyroshske ABC ua npamoro yraa B nposenena pol-
AB .- BC

AC
21. Hs nyukra A B nyHkr B seayr ase foporu. 1o nepsofi opore anuHo#
40 km noexan sedocuneauct, Bropas jopora va 50 kv LivHHee, Y 110 Bed no-
exaJq aBToMobuAKCT. B myhkt B asromoBuaucT npuexan Ha 30 MHHYT paHblue
perocuneauera. Onpeienute CKOPOCTh BENOCHTICANETA, 8CIH H3BECTHO, YTO
ona Ha 40 KM/4 MeHblue CKOPOCTH aBTOMOGHINCTA.

cora BD. Horawure, uto BD =
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. 23 -3z -4z
22, Tloctpoiite rpadiK GyHKUMH i = BT W OTIpeflesiuTe, IIpH Ka-

KHX 3HaYeHHAX k IpAMas § = kT UMeer ¢ rPAPHKOM POBHO OAHY 0OLIYIO TOUKY.
23. B rpeyronshuke ABC nposejieHa npsamas, napaniesssas ocHobanuw AC
H nepecexaioillan cropotbi AB u BC 1 Toukax K 1 M cootBercTBenno. Haf-
JNTE 10113 16 Tpeyroabinka AMC, ecay uanectho, uto KM = 2, AC = 10,

cosC = g, SBMK b 0,8.

Bapunant Ne 7

Yacre 1

1. Haiinyure 3nauense Buipamenns 2,11 1.
04-15
Orser: .
2, Ha pucynke 51 npescrapaex rpauk 3aBHCHMOCTH YHCHa cayluaTened pa-
ano (B % o Beex Mureael roposia) o BpeMeHH (B cpeaxeM 3a Heeno). Uemy
pased HaHOOIBINNA NpOLERT caywaTenell Ha urtepBaie or 17 Ao 24 uacos?

g 'y
3
.g“&\ 50
3340 = ¥
£ a ’( o -
] -1 30 / \
= 5 yd \
§ £ 2017 \
5 § 10t/
£ N
=Yg 12 16 20 24 4 8 spems, 4
Puc. 51
Orrer: .

3. Buser va cnekraxib crout 350 p. Ha Gadkone ueHa Ha 30% wmeHblue.
CKOMBKO BYIET CTOHTH NIOX0M B TeaTp /s rpynmel U3 11 uejoBek, ecii Tpoe
U3 HHX cOBHPAIOTCS B3ATL GUNETHI Ha BaaKOH?

Orsern
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4. Ha koopapnatol npamoli (em. puc. 52) otmedensl uicena a v b.

50 1 .
Puc. 52

Kaxoe U3 yreep el OTHOCHTENLHO ¢ H b ABJIAETCH BEPHBIM?

Na-4<0 2)-b4+e-10>0 3)~a+b>0 4)-b+a>0
B. ¥kaxure Hanbo/biliee U3 YHCES

15 2) V21 3)4-43 4) 3.4
6. Ma/budK peulnsi OLEHHTL BBICOTY AOMA, He uMes ¢ cOoO60H HHKaKux Ha3-
Meputenbhbix npubopos. O 3amepus anudy csoed tenn. Ona O6buia pasHa
npumepHo Tpém waram. [loToM oH 3amepua anuny Texu ot goma. Ona cocra-

BHAA npHMepHo 24 wara, Kakosa BRICOT2 3JaHHS, eCH POCT Madbuuka 160 cm,
Otser BuipazkTe B METPaX.

Orger: .
7. Pewnre ypasnenue 2x — 3 +4(x —~ 1} = 5.
Orger:

8. Pamuyc okpyxxuoctd pasen 10. Hafiante minHy MelHanbl BIMCAHHOTO B Heé
TIPABHALHOTO TPEYTrOJBHHKA.

Orer:
9. Ynpoctite BuipaxeHHe ( ot _ a? )-(a + b)® u HakimmTe ero
at+b % 45?4+ 2ab
3HAuEHME NPH a = —2,5, b = 0,5. B OTBeTe 3aNHLIHTE NOAYUEHHOE YHCO.

Orger:

10. Manbyrky 9-X KAZCCOB MOLLK HA 3KCKYPCHIO, [1epel 3THM UM Ipeanomi-
JIU B3RTh B WKOALHON CTOJIOROH O/IMH U3 (pyKTOB Ha BeIGOp; aneiscHH, aHaH,
FPYLUIY, KHBH WK A6/10K0. PeaybTaThl HX BLIGOPA NPEACTABIEHL] HA KPYroBo#
auarpammie {(cm, puc. 53).

CKOIBKO TIPHMEPHO MAJbYHKOB BRIGpANH AOAOKO, 8CAH BCETD HA 3KCKYPCHID
pouLio 180 venosex?

1) 100 2) 15 3) 60 4) 30

11. B cany peuinan nocaauTs CakeHkl FpyL, aGpHKOCOB H 2610HL, COOTBET-
CTBeHHO B, 7 u 3 wrykH. HeMy paBHa BePOATHOCTL BRIOPATE HAyrajl camehell
AGKOHH?

Orser:
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VA

26I0KO

Puc. 53

12. YcraHoeHTe COOTBETCTBHE MeX/y rpadHKaMH DYHKUHIA H GOpMYJIaMH, KO-
TOpbie HX 3a7aloT (M. puc. 54).

A B)

Vb by | B) Y
: o HN
; - 0}1 v, [0 ' %
— X — N
T?}E [T' / \ N\
Puc. 54
1)3z + 2 = 6 )y = -
-2
3y=~x?+62—5 Hy=+r—2
OTeert: A b B

13. Hana reomeTpuueckas nporpeccus 2, —6, 18, ... . Hafinure cymmy nepemix
NATH €€ YieHO0B,

Orger:

14. Hadgure naotnaie pasHobenpennol Tpaneums, 4306pamEHHON Ha pHCYH-
Ke 55.

Orser:




80 [raga I, YueOno-TpeHupoBOYHbIE TECTHI

26

Puc. 55

15. ¥kamure HOMepa BEPHBIX YTBEDKJASHHH,
1y luaronany pomOa nepriedJaKy.IfPHbI.

2) Benuuuna gyry OKPYAHOCTH PABHA BeJIMUHHE LEHTPANLHOIO YIVA, Ha
HEE ONUPAKLIerocs.,

3) duaronany napaifenorpamMma nepecekai cs H IeJATCA TOoUKoH nepe-
CedeHUs NonoJaam.

4) Tnowans TpeyroibHUKa PABHA TIPOH3BEAEHHIO OCHOBAHHS HA BLICOTY.

5} BrvcaHHu# yron paBeH yrioBoi BeIMuHEE IYTH, HA KOTOPYIO OH ONUpa-
eTco.

OTBet:

y = —2%+ 10x — 22;
3

18. Ha pucyhxe 56 usoSpaxensl rpadury dynkupi { Y+ 2 =3

BbiuscIHTe KOOPAHHATE TOUKK A.
YA

A WA

4

=¥

Pue. 56

Oraer:

2
17. V3 dhopmynsl st kuHeTHYECKO 3Hepriy Tena E = % BBIPA3KTE CKO-

pocTh .
18. Peumre HepapenctBo 36 ~ 22 > 0.
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Yacrs 2

3apanus 3TOH YACTH BLINONHSHTE C 32MHCHIC PELICHHS

107 . 32
19. C()Kpa'riﬂ'e i{pQﬁb W

20. B napannenorpamme ABCD ua cropowax AB, BC, CD, DA OTMEUEHbI

trouku E, F, P, @, npuuém %‘E— == % gg _1_3%
yro EFPQ — napannenorpamm, '

21, PrifosioB BO3BPALLAJCS NOMOI C 03€pa, pACCTOAHHE OT KOTOPOro A0 AOMA
12 kM. B cepemine nyTH oH BCTPETHI 3HAKOMOTO, C KOTODBIM 3alepRancH Ha
12 MHHYT, HO, YBEIHUMB CKOPOCTD Ha 1 KM/u, owéa oMo sospems. C Kakofl

CKOPOCTBIO OH NPOLIEN BTOPYIO NOJIOBHHY [YTH?

22. Tlocrpodite rpaux QyHkumu y = W H CIPEASNHTE, MDY Ka -
KHX 3HAYEHHAX NAPAMETPA ¢ NPAMAf ¥ = ¢ HMEET ¢ rpaHKOM POBHO OJHY
oGy 0 TOUKY.

23. M3 rouku A, B3ATOH Ha OKPYXHOCTH, NposefeHnl aHametp AB = 10w
xopna AC. Ma rouky B nposeneHst K X0DAe NEPRERAHKYAnp AMHHOR 6 1 Ka-
cate]bHas, Nepecekaioilas npofoKeHne xopisl 8 Touke D, Hailure panny
KacaTe/abHOH.

. Jokamure,

Bapuanr Ne 8

YacTs |

1. Hafintre siaueHye Bripamenns 2,221
0,15- 11

OTser;
2, Ha pucynke H7 noxasaHno, Kak MeHAJIACh feperpy3ka KOCMOHABTA B 3aBHCH-
MOCTH OT BPEMEHH NOC/Ie CTapTa NMpH 3anycKe pakers B KocMoc. Onpeneanre
10 TpaduKy, Yepe3 CKONIBKO CEKYHA NocJe CTAPTA NeperpysKa nepaoifl pas 10~
cTHria 3g.

Orget:
3. Buner B xuHO crour 250 p., AnA CTYNEHTOB NperpCrasisercs ckuaka 35%.
Ckoapko GynyT CTOUTL BCe SuaeThl LT KOMIAHHH ApY3elt U3 9 yesoBeK, ecsH
YETBEPO H3 HHX — CTyAeHTH?

Orser: :




82 [hasa I. Yuetno-TpenHposoybie TeCTh

A
H ] [
5 i r
24 e
8.0 4
g3 ’
o
Aap= /
& £ /
E: Lo
1 / : 1
i i -
] 50 f.¢
paboma 150 pa60ma300 paéorr?ajo
nepeoi emopo mpemyeii
cmynenu cmynesu CHTYRERU
Puc. 57
L _l_, L F i 1 F 1 Il 1 1 i g L AL i 1 -
0 1
Puc. b8

4. Ha koopasHaTHO® npsamoit (cM. prc. 58) ormeuens! urcsa a 4 b.
Kakoe H3 yTBep:xaeHyil OTHOCUTENILHO a H b ABJISIeTC BePHEIM?

Ia+b>0 2)a—-3<0 3) —a+b<0 4) ~b+a <0
5. ¥Yxaxure nauboabliee K3 UxCed.

1) 7 2) V35 3)4-v3 4) 3-v6

6. ManbuHk peulnst OLUEHWTH BRICOTY IOMa, He UMes ¢ cOBOH HUKAaKHX H3-
MepHTeAbHbIX Npubopor. OH 3aMepua AakHy ceoedt TeHH. OHa 6blna papHa
ripumepHo isym waram. [Torom on 3amepun anuHy el o1 goma. Owa cocTa-
Busia npumepHo 16 waroe. Kakoba BulcoTa 3anHsl, €CiH POCT MASLUHKE —
160 cm. OTBeT BoipasuTe B METPAX.

Qreer:

7. Pewnre ypaptenue 2z — 3+ 2{(z ~ 1} = 4{z ~ 1) - 7.
Y1 2) 2 3)3 4) KOpHe# HeT

8. Onuu u3 cmexHblx yrioB B 8 pas meHblte apyroro. Haitnure rpanycHyio
mepy GoAbLIEID yraa.

1) 120 2) 140 3) 160 4) 165
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T
9. ¥npocture BupakeHHe (b+2)° —8b u

\/5__2

HaluTe ero aHaveHHe npu b = 0,0025. B otee-
T€ 3aAMUUIHTE [OJYUeHHOe YHCO.

Orser: .
10. HerouxH 9-X KAaCCOB MOLLIK HE IKCKYPCHIO.
Tlepen 3TuM WM NPEANOKHIH B3ATE B WKOABHOH
CTONOBOH ONMH H3 DPYKTOB Ha BHIGOD: anedbCuH,
GaHau, rpywly, KMBH HIH A6MOKO. PesyabTaThl HX
Buiflopa NpeaCTaBaeHsl Ha KPYroBofi AHarpaMme Puc. 59
{cm. puc. 59).
CKOJILKO MPHMEPHO IeBOYEK Buépaﬁa KMBH, €CAIH BCEro Ha sxcxypcum NOLLID
240 nerouex?

1) 90 2) 15 3) 40 4) 60
11. B knetke cupeac 2 6easlx, 6 cepuix v 7 4épHpIx xomsuukon, Kakosa sepo-
ATHOCTD BHITAUMTEL HAYTal CEPOro XOMAUKA?

Orper:
12. Yerauosure cocTBercTBHe MexLy rpadukami GyukuHi u dbopmyiamu, Ko-
TOpble HX 3apai0T (eM. puc. 60).

A) A8 B rumy ) Y |
]
4
1/ 1 f 1
e Bl .
Py X tf 3
X
Puc. 60
)y =22+4z~5 2);,:552
3z =Y 4) —8x + Sy = 40
A|B|B

Orser:
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13. llana reomerpuyeckas nporpecens —2, 6, —18, ... . Haliaure mozyas pas-
HOCTH NATOTO H [IePROTO YieHOB,

Otset: .
14, Hafippre nnotuaze rpaneuyu, w3o06paménnoll Ha pucyrke 61
3 3
1 12
Puc. 61
Orper:

15. ¥xamure voMepa BePHBIX YTBEPKICHHE,

1} Llentpbl BOMcaHHON # OMUCAHHON OKPYMKHOCTEH NDaBH/BHOrO Tpe-
YrOSibHHKA HE COBMIANAIOT.

2} [lnuna oKpYAKHOCTH PABHA NPOH3BEIEHHIO YHCAE T HA JHAMETD,

3} Keanpar kacarenbnol, NnpoBedEHHO K OKPYKHOCTH U3 A2HHOI TOUKH,

paBey NpoH3BeICHHIO Beel ceKyulel, NPOBEAEHHON U3 3TOH e TOUKH, Ha eé
BHELHIOIO YACTh.

4} Huaronanu npsAMOYTONBHHKA PABHLL

5) ¥Tisl, NpHAEKALLHE K OQHOH CTOPOHE napajnenorpamMma, pasH: 90°.
O1eer:

16. Ha pucynke 62 uzo6paxensl rpadury dyHkuuiiy = 2z ny = % [Tonp-

3yACh rpauKoM, 3anylinTe KOOPAHHATH TOUKH A.
Oreer:

.£2
17. Y3 dopmynsl BrICOTH A == 22— BBIPA3UTE BPEMA NajeHud ¢,

18. Pewunte nepasenctso 81 — z2 > 0.
Hacto 2

3&2[3?“15] 3TOR HaCTH BhINOJHAATE € 3aNKCHIO pelieHns

T 3211-{—3
19, Coxparute Apobs T
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% LLdd

Prc. 62

20. [lokaxuTe, 4TO B TPEYTONBLHAKE CYLLECTBYET eIHHCTBEHHARA TOUKA, PABHO-
YRAJIEHHAS OT BCEX CTOPCH.

21. M3 nyukra A B nyHKT B, paccTosiHue Mexzy KOTOpbiMH 50 KM, Bhiexaa
sestocuneauct. B cepepune nyTH ou sanepxancs Ha 25 MMHYT, 4ToObl caenath
dotoceccHio. UtoOul NPHOLITL BOBPEMst, OH YBEJHUHA CKOPOCTb HA 5 km/u. C
KaKkO# CKOPOCTHIO OH eXan NePBYIO OACBHHY NyTH?

z% — 5322 + 196
(z+2)-{z-T)
KAKHX 3HAYEHHSX [apaMeTpa c MPSAMas i = C HMEET ¢ IpaKOM POBHO OIHY
OO LLYIO TOUKY.

23. JlBe OKPYMHOCTH, KAXKAAH H3 KOTOPLIX BIHCAHA B OCTPEIR yroa 60°, kaca-
10TCs APYT Apyra BHelHHM obpazoM. Hafinure paccTosnue OT TOUKH Kacanhs
OKpYXHOCTEl A0 CTOPOHDI YIVia, ecad paanyc GoMbIel OKPYXKHOCTH paseH 23.

22, TTocrpodire rpadmk QyHruun y = H onpesennTe, fipu

Bapuant Ne 9

HYacte 1

0.6 - 2,8‘

1. Hajigure snauenye BLIPaMeHHs 0
k]

Orper:
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2. Ha pucysxe 63 nokasano, Kak H3MeHS/IaCh TEMNepaTypa BO3LyXa B Tede-
Hue 20 cyTox aexa6ps. [To sepruxanu orknansigaercs temneparypa 8 °C, no
ropH3oHTaAH ~ auH. Halimure pasHoCTs MeK Ly HAUDOILILMM H HAHMEHLUIHM
3HAYEHHEM TEMIEPaTyphl.

Y

Y

}
=
|
v
4

\
]
=
j
o
=
=

T emnepamy;:?a gozoyxa, C —

¥

H

Puc. 63

Orser: .
3. CronMocTh KOMIIEKTa WKOALHON MeGeny 2250 pyGaell. B fexabpe na kom-
naexr Ovlaa rpejocrasaena ckuika 15%. Cronbro pybaelt CTOHT nOKynxa
H-TH KOMMNASKTOB LIKOJAbHCH Mebean B Hosbpe 1 10-TH KOMAAEKTOR B JeKal-
pe?

Orser: .
4. Ha K0opauHaTHON NPSIMOI OTMENEHD Hueno ¢ (eM. puc. 64).

i i
T 1

5 i i i i P 5 i -
3 1 T T T T T T

0 1 ¢

Puc. 64
Karoe u3 yTeepiaeHui OTHOCHTE/ILHO ITOTO YHC/Z ABJAETCS BePHEIM?
B7—e>0 2) =24+¢<0 3)8—c<l 1 c—-6>0
5. ¥Yxawure naubossiuee H3 YHCe.
1) 11 2) V129 3) 4v7 4) 73

6. Hallaure BpicOTY TeIeBH3HOHHON BuILKK { DM ), ecni HaGio1atess, HAX0-
Jsuunics B TouKe A Ha pacCTonHHl 450 M OT BLILKH, BUAHT BEPXHIOW €8 TOUKY
yepes BEPXHIOID TOUKY ulecTa. BricoTa wecta 13 M, paccTostbe oT nabaoaa-
Tens fo wecta 30 M (eMm. pue, 65),

Oreer:
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D
B
13
30 C
A 450 M
Puc. 65

7. Pewwure ypasnenue 7 — 2z = 15 - 3(z — 3).
Orser;

8. Hafipure BenHunHy MeHbIUETO H3 yIVIOB TPEYTOJIbHHKA (OTBET BHIpA3MTE
B Irpajycax), eCad BePIUHHB 3TOrO TPEYIOJAbHUKa ACHNT AAUHY OnUCAHHOM
OKPYXXHOCTH B oTHOMeHHu 3 ¢ 5 : 10.

Orser:

To-2a L 4 yajinure ero swauenue npu

9. ¥npocTture BhipameHne Tiah 75

_ = L
bw\/’fé-l,am-24.

Orser:

10, Topropast KOMNaHUs [OABEA HTOTH HPORAK KOMILIOTEDOB 32 HEKOTOPLIf
nepHoll pupMamu «Anba», «[lonérs, «Pagyra», «Opuon», «[lnanera». Pe-
3yJbTaT HPEACTABAEH Ha KPYTOBOH auarpamme (em. prc. 66).

e ¢Anbghar

— «llonémy»

— «Opuon»

[HI[BH] — «llnanemas»
m — «Padyza»

Puc. 66
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CroJibko npumepsio pyGaert Owisio nodaydeno ot upm «Aasda», «Iloaér»,
«OpHOH», €C/IH BCErC PeaRnansBaHo ToBapa Ha cymmy 2 400 000 pyGae?

1) Gonee 1 500 000py6. 2} oxoqio 300 000py6.
3 oxono 900 000py6. 4} meree 800 000py6.

11. Bufipano Tpéxanaunoe uncao. Halinte BepoRTHOCTE TOTO, YTO OHO OKaH-
UHBALTCH Ha 3.

Otper: X
12, Yeranosute cooTseTcTBHe Mexly rpaukavu (ynxusi (eM. puc. 67) u
(hOPMY/IAME, KOTOPBIE HX 3312107

AR / B B E L
I o —
o 11X e, MimEs
Puc. 67

Ny=3+x Qy=2-- Ny=a2?+2 44y=z-2

Oreet: A b B

13. ApudimMerHueckan nporpecchs npejicTasiexa uucaamu 11, 13, 15, ... .
Hailaure cymuy e riepshiX LIECTH YACHOB.

Orser: .
14. B pasuoGeipentof TpaneLyn GOKOBaA CTOPOHA, BLICOTA U IHATOHAbL PaB~
Hbl cooTBeTcTREHHO /117, 9, 15. Haiure nuiowwans rpaneusy.

OrTser: .
15. ¥kamuTe HOMepa BEPHBIX YTBEDAICHKH,
1} B Tpeyrofbhuke KamAan CTOpoHa Goabile TOAOBHHEL €70 NepHMeTpa.
2} PaBuble Guryph MeKT paBHLe MIOLWAMN.
3} Ec/in IBe CTOPOHBI OZHOTO TPEYTONBLHHEA COOTBETCTBEHHO PaBHBI ABYM CTO-
POHaM JPYrCero TPEYTOALHHKA, TO TaKHE TPEYTOALHUKH DABHEL.
4) CymMa yraoB napasnenorpamMma, IpHaeKauiMx K 0JHoi Cropone, pasHa
180°.
5) Ecau B tpeyrosisHuke IBa yIvla paBHbi, TO OH PaBHOGeADeHHbBIR.

Orger:
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16. Ha puc. 68 uzobpaxensl rpabuku dynkumi y = 22 ~4duy = z + 2.
BoiumcauTe KOOpIMHATH TOUKH A.

yjl

=X 42
Puc. 68
Orget: '
. mv?
17. Y3 GopMmyant kHHeTHHeCKOH 3Heprin &f = —— BbipasuTe Maccy m.

2
18. Petuure HepasencTso 25x2 — 9 < 0.

Yacrr 2

3ajpanus 3TOH HACTH BLINOJAHANTE C 3AMHCLIO PellieRus

19.C o 05" 571

. Cokparure n1pobb PRI
20, [TokamuTe, 4T0 ec/H MeAMaHa TPEYrOJbHHKA PaBHa MOJAOBHHE CTOPOHBL, K
KOTOpPOH OHA NPOBeNEHa, TO ITOT TPEYTOABHHK MPAMOYTONBHBIH.
21. ABToGyc M3MEHW rpadHK IBHMKEHHs, YBEIHUMB CKOPOCTh Ha 10 km/u.
Haiiaure, ckonbko ABHrancs aBTobyc Mo HOBOMY rpaduky, ecaH Teneph OH
NPOXOAMT paccTosnue B 650 kM #a 80 muHyT OBICTpEE, YeM DatbLie.
(x?* - 9z + 20)(x? + 3z + 2)

z? -3z - 10

JIEJIHTE, 1P KAKHX 3HAUCHUAX 0 NPAMAat ¥ == a HMEET C 3THM FpaduKoM OfHY
OBLIYIO TOUKY.
23. Haitnure naocmais Tpanewys, e/ WikHa Goabliero ocHoBaHus pasta 20,
IAHHa OJHOA W3 OOKOBLIX CTOPOH pasHa 16, ofHa W3 auaronaiedl nepneHax-
KyAspHa H3BecTHOH G0KOBOM CTOpOHE, a OHCCeKTpHCOH yrita, 00pasoBaHHOro
310N BOKOBOH CTOPOHON H GOMBILHM OCHOBAHHEM, CHYXKHT BTODAR AHArOHAND.

22. TTocropoiite rpadvk QYHKIHH ¥ = H ofpe-
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Bapuaut Ne 10
Yacrs |

1. Haiigure 3Hauenue Buipaxkenns 91%5?—’5—
¥

Orser: .

2. Ha pucynxe 69 moxa3saHo, Kak H3MEHsUIACh L1EHA HOBOH MOJe/IH CamMoAéTa B

Teyenue rosa. [1o ropHsoHTaaH yKasaHbi MECALB T0O/1a, IT0 BEPTHKAMH — leHa

camonéra (Max. py6.). Haliaute paznocts Mexly Hanbonblled 0 HanMeHbLIeH

uexamy camoqéra. OTBeT faitTe B MAH. DyGJed,

Y

¥ 7

1

—+Ilena cammé'm‘a, {(man. py6. j—

T

T

M"Cﬂl{tbl
o B 91$JM%;

Puc. 69

Oreer: .
3. CroumocTs crupanpHOi Maruasl 8500 py6aeli. B nekalpe ona craaa ¢ro-
ute Ha 12% newesne. JocTuurua npHoGpesa AN CBOMX HYXKI 5 MallUWH B
Hosbpe H 4 Mawunt B iekabpe. CKoabKo py(uel CTOUT B NOKYRKA CTHPAADL-
HBIX MAHH?

Orper: .
4. Ha koOpAMHATHO NPAMOIl 0TMEUEHO YHEA0 a (cM. puc. 70).

3 I
¥ ¥ >

I 4 5 i n M i i
t T * T T T T T

0 1 a
Puc, 70

K&KOE H3 YTBep?K}IGHEd;I OTHOCHTEIbHO 3TOIC HHCAG SBAACTCH Bep}ibiM?
1) 10-a>0 2)a~5<0 3)3—a>0 4)a—-7>0
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5. Yxaxure vauGoabiliee U3 uKces.

1) 6 2) V37 3) 3v3 4) 24/11
6. Haftaure wHpHHy pekd (CB), ecliH BHITIONHHB HEKOTOPBIE HAMEPEHHA Ha
oaHom Gepery pexu, AB = 5 M, AD = 12 M, AM = 3 M, MOXKHO NMOCTPOUTD
IBa nogoGHeix Tpeyrodbinka ACD uw ABM (cm. puc. 71).

C
oo
/'\
/'\
/E =
M
A
Puc. 71
Ortser: .
7. Pewnre ypasuenue 12 — 3z = 18 — 6(z -+ 2).
Orgert:

8. Haitaute Benuuuny OOALLIETO U3 YrAOB TPeyrofbHHKA (OTBET BEIpA3uTe
B rpafycax), €c/¥ BePLUMHBL 3TOTO TPEYTOAbHHKA AAAT AAMHY OMHCAHHOH
OKDYXHOCTH B OTHOWeHHn 1 1 3 : 4.

Otger:

W HalIuTe ero 3HaueHue

a a+by . b

9. ¥npocrute shipaxenne (a =5~ g ) oy
npua = —3,b=15.

Orger: .
10. TuapoMetiieHTp NpOBE MOHWTODHHT TeMMAepaTyphl Bo3jyxa B I Pocto-
Be-Ha-Iony aa nexabpb 2011 rona. PesyabtaTsl npecTaBaesbl H2 KPYTroBo#
Iuarpamme {cm. pHc. 72).

CkoJ1bKO NPHMEPHO [IHEA Temnepatypa BO3AyXa B aekatpe Obiia NONOKH-

TeNLHON?

1) Gonee 15 gnei 2) okono 10aued

3) okono 8 npedt 4) menee 13 aHel
11. Ha kunixHol nojike BBICTaBleHa XyIMKeCTBeHHAs JUTePaTypa: 3 ToMa
npoussenexufl A. C. [lywkuna, 5 romos A. T1. Hexosa » 7 Kaur no cospe-
MeHHOH 11033uK. KakoBa BepPOATHOCTL TOTO, YTO HAYTal B3ATasd KHUra Gyaer
tomoMm A. C. IMywkuua?

Otger:
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% — memnepamypa om 0°C 9o 2°C
— meMnepamypa om 2’C 90 4£C
— memnepamypa om £C 00 10C

— memnepamypa om 0C o0 -2°C

o
v — memnepamypa om —2 C u menee

Puc. 72

12. YcTaHOBHTE COOTBETCTBHE MEXAY rPadHKamMu byHKUK 1 GODMYSaMu, Ko-
TOPbie MX 3372107 {CM. pue. 73).

A} LY B \\ b !’ B 124!
!
I X 1 e
(A 1l ALY Ml K] X
NE VX
A
\
Puc. 73

I}ym*?—s N y=viT? 3)y=22-2 4)y=-—z+3

OTgerT: A b B

13. lana apudmeruueckasn nporpeccus —7, =9, —11, .... Haligure cymmy
TIePBhIX CeMH UJEHOB STOH 1IPOTPECCHH,

OrTger; .
14. B pasroGenpenHoi TpaneLmH IMaronaik, papias 7v/2 oM, o6pasyer ¢ oc-
HOBaHHeM yron 45°. Haliaure naowanp rpareumn.

Orsert; .
13, YKamuTe HOMEpPa BEPHBIX YTBEDHACHHHA.
1) Oea yraa, npuiexaliue K OfHON CTOpOHE Napamiellorpamma, B CyMMe
Sonbiue 180°.
2) Hramerp, nposeaéuumil uepes cepeauny X0pisl, OTAHYHON OT AHaMeTpa,
NepHEeHIHKYAAPEH K 5TON Xopile.
3) ¥Yrapl npu 0CHOBAHHH PABHOGEADEHHOrO TPEYIOJbHHKA HE PaBHBL,
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4} B paBHOCTOpOHHEM TPEYTOJILHUKE BCE YTV DABHBI,
5) Menmana, nposeBHHas 13 BePLUHHBI IPAMOrD Y4, PABHA NIOJIOBHHE M'HIIO-
TEHY3BI.

Orger:

16. Ha pucytke 74 usobpameni rpaduky dyukupit y = 22 + 1 uy = %

Ykamure KOOPAMHATE TOUKH E.

Puc. 74

Orger:

17. Mz dopmyast V = 4/ ‘3—% BHIp3UTE M.
18. Peumre nepasenctso 2 — 4z < 0.
Yacrs 2

3anansns 9roH YACTH BHINOJRAHTE ¢ 32AHCHI0 PELICHHS

3" . 0,042

3n~2 , 072275—3 )
20. B okpyxuocTd rpafycHan mepa ayru AB pasaa 606°. Jokaxure, uro Xopaa
AB sipnseTcs CTOPOHONR NPaBHALHOIO 7-yrofbHHKA, BIHCAHHOTO B OKPYXK-
HOCTb, ¥ €€ J/IMHa PaBHa PaJnyCy 9TOH OKPYXKHOCTH.
21. MoTopHas JI0IKa NMPONJLIBAET 110 peKe paccTodAHue oT NMyHkTa A Jio B
# o8parHo 3a 4 yaca 40 MHHYT, ClenaB BBIHYHIEHHYIO OCTAHOBKY Ha 30 Mu-
uyT. Haliaure ckopocTh TeueHUs pexu, eCiH CKOPOCTb JOAKK B CTORAUEH Boje
15 km/4, a paccTosise Mexy nynkramu A u B pasno 30 ku.

(2 + Tx + 12)(z? — 32 + 2)

22 +z2—6
JIeIATE, NPH KaKUX 3HAUeHHAX napamerpa b npsamas y = b umeet ¢ rpadmkom
POBHO 0J1HY OGLLYIO TOUKY.

19. Coxparure jpobb

22. Mocrpodite rpadux Gyuxumy i == U onpe-
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23. Hadaure rnoians tpeyroabhiuka ABC, ecou H3BecTHo, 4TO Touka £ ne-
aut BC na uacti 4 ¢M W 12 ¢m, cuntas ot Bepuudsl B, ZABC = 30°,
LBAE = ZACB.

Bapunanr Ne 11
Yacrs 1

1. O kaxnero BhIPaXEeHHHA YKAXUTE €0 3HAUCHHUE,

Buipaxenue 3nauenne BalpaKeHus
.9 20
AYL7 3 1) >
.7
By2: 6 2)1,5
B)24 — % 3)0,25
42,2
Orser: A b B

2. Ha rpacdrke (cm.puc. 75) MUPHBIMH TOUKAMH NTOKA33HA NPOUEHTHARA CTABKA
Henrpaannoro Banka Poceufickolt Pepepauny Ha kosell roaa ¢ 2007 no 2011
roapt. s sarnsaHoCTH MUpHBIE TOUKH COSNHHEH B JTHHHAMA.

A 9% s00086i%
!
; !
9 /\‘ !
» M
4
6 t el
b :
RN B
| L
] : Cr .
0 2007 2009 2011 “Too
Pue. 75

B xakom rofy npolenTHas ctaska Ouiaa nanbosnbiueh?
Orsert;




Bapnanr Mo 11 95

3. Xossiika cobpana 18 «kr kaprodens u CBEK/BI, MACCH KOTOPLIX ITPONOPLK-
oHa/bHbl yucaam 2 u 7. CkoJbko Kr kapTodens cofpana Xo3aika?

Orger:
4. Ha xoopaxnatson npaMoi (cm puc. 76) otmeuensl wucaa a M b.

.
>

b 0 a
Puc. 76

Kaxkoe na cnepyioumx unces HanGosbluee?

1} a+b 2) ab 3y -b 4)b—a
b, 3HaueHue KaKOro U3 BhIPaXeHHH ABIHETCA YHCAOM PALMOHATLHEIM?

1) (2v21)2 2) vB:v3 ) VT(1-2v7)  4) (VI3 +V2)?
6. Hafinure poct yesloBeka, AJAHHAE TEHH KOTOPOTD paBHa 2.4 M, eC/iH TeHb OT
nepeBa BhicoToH 7,6 M paBHa 9,6 M.

Orger:
7. Hailqure kopuu ypassenus x° ~+» 8x—-9=10.

OTteer:
8. B paenoGeapennofi Tpaneuuy (CM pHc. 77} ocHoBawuda pasHbt 7 u 19, yroa
FIpH MeHblleM OCHOBaHHH paBeH 135°.

B, 7 C
135°

19
Pune. 77
Hafiaure naowmans Tpaneuus.

Orger:
9, ynpocm?e BeIpaxenue (3 + a)2 - a{a — 3) n HalauTe eTo 3HAYEHHME TIPH

Q== —g- B otBeTte 3anuiluTe MOJyueHHoe YHCHo.

Oreer:
10, Ha xpyroso#i auarpamme {eavs pHc. 78) noxasano pacnpefesenne CoTpya-
HUKOB KOMIAHKH IO PA3JARUHBIM OTASN1aM.
[lns yuacTya B pe3eHTaLMH KOMITAHHH CIyUaBHbIM 06pa30M BHIGUPALOT OMHO-
ro corpyanuka. BeposTHocTh Kakoro us chenyomnx coButHi Haubobiuas?
1} Byzer Beibpat COTPYIHHK TEXHHYECKOrO OTHENE,
2) byner srifpaH COTPYIHHK OPraHH3aLMOHHOIO OTARIA.
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R =] - rexunuecknii otmen
. [TTTT] - opraussauuonsslii oTaen
> [ - otmen xanpos
N\ /
X Y4 [T™]- otnen passutis

Pure. 78

3} byger sufipau corpyaHHK oTesa Kaipos.

4) byaer BuiGpan cOTPYIHEK 0TS PA3BHTHA.

t1. Benocuneanct ABHXeTcs 1o nytw AB, coCTOALIEM U3 DOBHOTO YYacTKa
LAHHOK 15 KM, ciycka — 8 kM # nogbéma — 7 kM. MzsecTHo, 4T0 Ha npo-
XCHIleHHe POBHOTO Y4aCTKa BeaOCHNeaHeT 3atpatan 1,1 4, enycka — 0,5 4,
noabéma — 1,4 u, HailauTte cpeaHion ckopoecTs (B Kv/u) BeJOCHTIEAHCTa Ha

BCEM 1yTH.

Oreer:

12. Ha pucynxe 79 uzobpaxén rpadmk keajpathuhol
dyuxuun y = f(zx).

Kakne 43 caeaylomux yTeepIeHHi o f1auHoH QyHKIMH
HEeBEPHLI? 3anuLIKTe HX HOMEpa.

}) dyukuus Bozpacraet Ha [—2; 5)
2) f(~1) = f(5)
3) HanveHnilee snavenie gynKuHy paBuo — |

OTser:

13. dana apudmernueckasn nporpeccusi —2, 0, 2, 4, ... .
Haitaure cymmy neperx naTHAALATH e 4ieHos,

Orper;

14. Touka O — ueHtp oxpysxHoctH (oM. puc. 80),
LABC = 82° Hafiuure seanunny yria AQC (B rpa-
mycax).

Orger:

Ay
\ I

\ {

\ /
) |
SN

X

[e; 1! -

Puc. 79
A

Puc. 88
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15, Ykamute HOMepa BEPHBIX yTBEDIKICHHHA.
1) Cymma yrnos Tpeyrodbhuka 6onbite 180°.

2} Ecau B napaanenorpamme auaroHajiy papHbi, TO
3TOT NAPaAJIeSOTPAMM — TEPAMOYTONBLHHK,

3) Ecam aBe OKPY)KHOCTH HMEOT 06LIYIO KaCaTesIbHYIo, TO OHU HMEIoT 06-
LIYIO TOUKY.
Oraer:

16. Hafizure nauGonbliee 3uauenue r, yAOBAETBOPSIGLLCE CHCTEME Hepa-

BEHCTB
{ 3246 >0,

z—4<2.
Orger:

2 :
17. 3 bopmyasl S = % BhIpasuTe g.

18. Hcrnonbays pucyHok 81, peliure cucTeMy ypaBHeHHH

x—1y=3
5z 4 8y = 41.
e A LTTTTT
L x—y=-6
2ty =—6 BN
R
1 a =
—6 (&, M, —
e ; <
Sx+8y=4Ih
TTx—y=13
[T 1A 8K

Puc. 81
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Yacrs 2

3a1aH8A 3TOM YACTH BHINOAHANTE ¢ 3ANUCLI0 PeiieHHs

a*—5 1 _a*-2a-—2

a+!l a-—35 a+1
20. Joxamure, 410 TPANEUHIO MOKHO BIIMCATh B OKDYMKHOCTb, €C/IH OHa pas-
HofenpeHHasn.
21. Katep ¢ oTABIXAIOUWMMH TIPOTUIBLI 110 TEUEHHMIO PEKH HEKOTOPOE PACCTON-
uue. Tlocsie uero cenan oCTaHOBRY Ha 1 vac ¥ BepHycs o0PATHO, 33TPATHB
Ha BCIo nporyaky 10 vacos. Haitiure, Kakoe paccTosiHue NPONJIbLT KaTep, ey
CKOPOCTb TeYeHHs PeKH 2 KM/4, a ero COBCTREHHAA CKOPOCTb 18 KM/u?
22. Tloctpoiite rpaduk dyHkuMy y = —3|z} + = + 2% 4 onpeaenute, npu
KaKMX 3HAYEHHSIX @ TPAMAN ¥ = @ HMEET C rpaduKOM 3TOR (YHKIHH POBHO
Tph o6LIHe TOUKH.
23. I1se okpyxuocTH ¢ uentpamu Oy u Oy umetoT obulyio xopay CB. B kax-
A0H U3 OKpYXHoCcTeH nposefensl xopasl BD u AC cootsetcrenno. [psambie
BD yn AC aBAROTCH KacaTeAbHbiMH K OKPYXHOCTAM ¢ ueHrpamu Op 1w Oy
coorBercTeenso. Halinure kocuuye yrna ABC, econ BD = 7, CD = 3§,
AB =12

19. ¥npoctute BhipameHue a —

Bapuaurt Ne 12

Yacre |

1. s kaxaoro BHIPAMEHHUA YKAXXHTE €10 3HaULHHE,

BripaxeHnue 3naueHue BupaXKeHus
X
A)2,3 6 15,3
.15

B)5: 36 21,2

B)5,7 — % 3)0,35
4)12

A b B

Orger:
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2. Ha rpadure (cm.puc. 82) nokazano, Kak H3MeHANACh TEMIIEpATYpa BO3AYXa
Ha TIpOTSDKEHMH oKX cyTok. Ha ckoabko rpaiycos TemMneparypa Bosiyxa B
10 yacoB HbKe TEMIEPATYpHi BO3AyXa B 18 uacos?

[}
L Cy

10

|

0 06:00 12:00 18:00 24:00
Puc. 82

Cymru(uac)

Orger: .
3. Cmech H3 cyxodpyKTeB COCTOMT 43 AGAOK ¥ aGPHKOCOB, KOJHUECTBE KO-
TOPBIX TIPOTIOPLHOHENBLHBI YHCAaM 5 ¥ 3 cooTBeTeTBentO. Hafimure, ckoabko
TPaMMOB B JIAHHOH CMECH COCTABMAIGT AGNOKH, eCaH Bec Beekt cMeck 320 r?
OrBeT: .
4. Ha koopapnataoi npamolt (oM, puc, 83) ormedens: uHcra m 1 y.

=
»

y ] m
Puc. 83

Kakoe 13 caenyiowmx yucen Hanbosbiee?
IYm—y 2) —m 3) my Hy—m
5. 3nauenue KaKOTO U3 BRIPDAMEHUH ABNACTCH UHCIOM PALHOHATbHBIM?

1) vV8-v2 2) V11 : /22 3)% 4) (VT +2) V3

6. s onpenenedns WHpHEE pexu { AB) oTMeTHIM Ha ofiHoM Gepery Touky A,
#a apyrom rouky B. OT Touku A o110XKurIH 5 M 1 nocTaBuil Touky C, 10 eCTh
AC = 5 m. Ha nucre Symaru noctponan & A BiCy, B kotopom LA = LA,
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LC = LCy, A1By = 36 cm, A;Cy = 12 cm. Hailwre paccrosnue AB (B
MeTpax).

Orger: .
7. HatiauTe Hanbousiiinit Kopens ypasHenns z° — 3z — 70 = 0.

Ortser: .
8. B paBuoGenpennoi Tpaneuss (cM. puc. 84) ocHoBanus pasHbl 5 # 23, yroa
fipH OCHOBAHHH paBeH 45°,

5
4s°
23
Puc. 84
Ha#aure naowans rpaneumn.
Orser: .
9. ¥npocTuTe BhipakeHue al{a + 2) — (2 — a)? v HallauTe ero 3HaueHue npyu
a= - é B oTBeTe 3anHILIKTE NOAYHEHHOE YHCTJIO,
Orger:

10. Ha xpyrosoit anarpamme (oM. puc. 83) noxasano pacnpepenctue (s npo-
HEHTaX) YHALMXC A WKOAB IO KPYHKKaM. ‘

14% E——] - cnopruBumiii kpyxok
. (PR [TTTT] - ranuesanbusii kpy»xoK
e
oo 30% L55707] - Texuuueckmii KpyKoK
6 1 - xpy*oK x0poBOro nenus
CA S
Puc. 85

g yuacrus B MeskiukonsHoR urpe «Hro? [ne? Korma?» cayuaitneim obpasom
BIGHPAIOT OFHOrO yuailerocs. BepoaTHOCTL KAKOTO U3 CARLYIOWHX COOhITHR
HanGospluas?

1) byaer sniGpaH yyauiuics 13 CIOPTHBHOMO KPYXKKa,

2) Byzet BrifipaH y4allBACH U3 TAHUEBANBHOTO KPYKKA.
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3) Byzmer BuiGpan yualusiics H3 TEXHHUECKOTO KPYMKKa.
4) DylleT BLIGpaH Y4aILHIICS H3 KPYXKKa XOPOBOIC NeHHs.

11. TypHcT npONUIBLIT MO TeUeHHIO PEKH Ha TUIOTY 12 KM, 3aTpaTHB 5 4acoB, Ha
TIPHCTaHH OH Nepeces Ha BeNoCHNen | npoexad 18 kM 3a 2 yaca, nyTh B 102 km
OH npoexan Ha aBrobyce 3a 1,5 vaca, 8 KM o# npowén newkom 3a 1,5 yaca.
Hafiante cpeasion CKOpocth TYpHCTa.

Orper:

12. Ha pucynke 86 naoGpaxéu rpaduk kpaaparuunol dynkuun y = flx).
Yi

[P

Puc. 86

Kakue u3 cienyiomsx yreepxiennii o 1aHHo#l GyHKLHKE HEBEPHbI? 3anHilixTe
HX HOMEpA.

1) Gyukuns yOuBaeT Ha npoMexyTre {—oo; 4]
2)f() = f(7) :

3) Haubonblilee 3HaueHue GyHKusH pasHo —9
Orser:

13. [lana apudmersueckas nporpeccus 49, 47, 45, ... . Hafiasre cymmy Bocbmy
€€ YAEHOB,

Orser:
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14. Touxa O — uedTp oxpyskHoctd (em. puc. 87), AC — kacarenphas, AB —
ceKyilian, npoxeasawan yepes touky Q. LCAQ = 24°. Hafignrte BelMuMHY yT-
na COB. Orset naiite B rpagycax.

Puc. 87

Oteer: .
15. ¥kamuTe HoMepa BePHBIX YTBeDHKISHHI.

1) PaBhnie XOPAB OKPYAHOCTH DABHOYAAIEHD! OT €8 UeHTDA.

2) B pombe nuaroHann B3auMHO NepreH MKy ISIPHBI.

3) BuccexTpuca TpeyroabHuKa — 3T0 NPSAMasn, ASNALWAA [1POTHBONOOK -
HY10 CTOPOHY [OMO/aM.

Otser: .
16. Hafinure nauboabliee 3HaUeHHe ¥, YAOBAESTBOPRIOUIEE CHCTEME Hepa-
BEHCTB

8z — 16 £ 0,
z+523
Orpet:

17. U3 dopmysibl § = %absin C Boipasuresin (.

18. Vcnonbays pucynok 88, peiuure cHCTeMy ypaBHERHHE
2r -3y = -12,
2r+y=—4.

Yacts 2
3agaHus 3TOH MaCTH BLIICAHANTE € 3AMIHCLIO PelIeHHA
B¥—-4b 1 B -b—4
b+2 b-4 b+2

20. [lokaxure, 4T0 OTPE3KH KACATE/ILHBIX, TPOBEAEHHBIX H3 OJHON TOYKH K 33~
JAHROR OKPYHHOCTH, PABHBI MOXIY COBOR. ‘

19. ¥YripocrsTe Bhipamedye b —
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)
57 W
R Y
a0
. ~
b~ | I
= “-:LJIJJ.:;.
p . e
Fie 4 ™ -
Y _ \\Y/’ ™
N A%
> e
AT
Puc. 88

21. TIyTelrecTBeHHHKH OTTIPABHAKCH BHH3 10 peKe Ha naoty. [Tponasie Hexo-
TOpOe paccTostue OHM CAETANH IPHBAJ Ha 1,5 Yaca M BepHYJIHCL 06paTHO Ha
fofke, 3atpatiB 11,5 yacoB Ha B nyrewectsue. Hafinure, Kakoe paccron-
HHE TyTEeeCTBEHHMKH IPOLUIIK Ha TLAOTY, eC/IH CKOPOCTh TeueHHs 3 km/u, a
coBCTBEHHAsH CKOPOCTH JIOJKH paBHa 10 km/u.

22. Tlocrpoiite rpaduk hyHKUHH y = z2 — Tiz| + T U OlpeseanTe, NPH KaKKUX
3HaveHusix bripamasy = bumeer ¢ rpadukoM 3TN YHKLUMH POBHO TPH 00LHe
TOUKH.

23. Iee okpy=HoCTH C uentpamu Oy u O umelor obutyo xopay AB. B kax-
ROW 13 okpyxuocredt nposelent xopas CB w AD coorercreenHo. [Tpamble
CB u AD aBasilOTCH KacaTesbHBIMH K OKPYXKHOCTAM ¢ uexrpamu Us 0 Oy
cootsetctBenHo, Hafinure kocunye yrna ABD, ecan OB = 5, AC = 3,
BD = 12.

Bapuaur Ne 13

Yacth |

1. KakoMmy 13 3a12HHBIX TPOMEKYTKOB IIPHHALIEKHT YHCAO — %?

1y [-10] 2) [~2;-1] 3) [~3;~2] 4) [-4;-3]
2. Ha pucynxe 89 mokasaHo, KaK H3MEHANACh MACCA HEKOTOPOr( BELUECTBA
(pearenTa) B X04€ XUMHUECKOH peakuHH ¢ TeueHueM BpeMerH. TTo ropusontans
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YKA32HO Bpems (B CeKyHAAX), NPOoLLeilIee ¢ Hauana PeaKkunH, No BEPTHKANH —
macca pearenta (B rpammax). Onpenesure 1o rpaduky, 3a kakoe Bpems (B ce-
KYHAAX), CUMTAs OT HAYANA PeaKUMHK, MACCA pearedTa yMeHbilnaach Ha 30 r?

§ macca, 2

1,

o
fat]
i
N
ih
Lo
. -
o
=
-
oy

OTser;

3. Prpma zaxynaer KOMIIEKT oaexasl 48 cotpyiHukos. CTOMMOCTh OfHOMO
KOMIWIEKTa OAeKAL A pabouero coctasaset 3020 pybaedt, ana corpyanuka
otbrica — 4130 py6aedt. Cxosbko npuadrest 3annatutb hupme, yrobsl obecrne-
YHTH OAKA0H 7 OYICHBIX COTPYRHUKOB H 15 pabounx? Oteet nafite B pyGasx.

Oreer

4. HUsgectHo, uto g = g b= % Onpa ¥3 ToYeK , OTMEUEHHBIX HA YHCJAOBON

MPAMON, COOTBETCTBYET YHCIY 2 — 3b (cm. prc. 90). Ykaxurte 3Ty TOUKY.

A B C D

-1 0 I
Pue. 99

1) A 2) B 3)C 4H D

5. ¥Yxamure BhIDAKEOHUE, ZHAUCHUE KOTOROTO ABAACTCH HAMMEHbLILIEM.

D VE+1 2 VBI-§  8) VT VEVIE ) (VB VEP

.
>
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6. epeBo BbicoToit 8,8 M oTGpackiBaeT TeHb, OHO MOMHOCTBIO 32CJOHSET OT
COJIHLIZ JepeBO BicOTOH 4 M, H2XO0sUeeCs OT Hero Ha pacCTORHHH 6 M, Kak
nokasano Ha prcyske 91, OnpepenunTe, Ha Kakoe paccTosinde orépachiBaet
TeHb GoJibluee gepero. Orser palite B MeTpax.

%
T o
w VI
\ 4m
B A
6Mm
b »
Puc. 91
Ortpet:
3z+8 _ 2
7. Pewyure ypasHesne e

Orger:

8. B rpaneunn ABCD (cm. pue. 92) cpeausas avaua MN =9, FADC = 30°,
Sapep = 45, Hadhaure numy CD.

Puc. 92

Otser:

‘ _ 7 _or.2
9. YnpocTute BepaKeHHe = 3 5 . % 8553" ¥ HalAHTe ero 3HauYeHue Hpu
T

T=3,y= w%. B otBeT 3anmuiuuTe N0JyYEHHOR UUCIO.

Orrer:
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10. Ha xpyroeofi nnarpamme (cM. puc. 93) npeacrapieHs naHuxsie off obpa-
30BAHMK COTDYAHHKOB HeKoToporo apeanpuatus. [las ysactun g cemuHape
chayuaknbpM 00pa3om BEIOHPAIOT OIHOTC COTPYAHHKA.

. . 1~ cotpyanuky ¢ AHIVIOMOM MArucTpa
19% -

27% | {* .

l | 15% | [ITII] - cotpyaumks co cpemuum
apodeccHORANBHEIM 06pa30BaHieM

L] - coTpyannky ¢ aunaoMom Gaxanaspa

\
\\ 39% 4 =" - cOTpYAHHKH CO CPELHUM
\W ofmmm obpaszoBanneM

Puc. 93

BepoarHocTs kakoro 3 caenyioimmx cobnTuil HanMenblas?

1) bynet sri6pan cOTPYIHHK C AHNIOMOM MarucTpa.

2) Byaer BuiGpad cOTPYAHUK ¢ AMnioMoM Gaxajaspa.

3) Dyner uibpaH COTPYAHUK CO cpeaHHM NPodecCcHOHabHEIM 00DA30BAHHEM,
4) Bynet sbibpaH coTpyAHNK CO CPeNHHM o0UIHM 06pa3oBaHueM.

11. ApromoGunb npoexan u3 ropoaa A B ropop B w ofpatho. Hanytb ua A B
B asromotuib notpatua 1,5 saca, npy 3toM Ha 11yTe u3 B B A od notpatua
2,5 uaca. Kakosa cpesHsnst CKOPOCTL aBTOMOOU/SA, €CIH PACCTOSHHE MEXKIY
roponami pasHo 150 km? Oteet aaiiTe B Km/u.

Ortger: .
12. Ha pucynxe 94 uzobpamkén rpadux nocrosHuoi dymxkumm y = flx).
i .
| |
y =) !
' 4
3 i
: . 1
* "
X
T g

Puc. 94
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Kakne 13 caenytomux yTeepxaenuii 0 JaHHOH hYHKLHH BEpHBI? 3anuiuure HX
HOMEepa.
1) f(z) y6uiBaeT Ha (—o0; +00)
2)f(3) =4
3) f(z) Bospacraer Ha (0; +o0)
Orser: .
13. Hana apuchmeruueckas nporpeccus 5, 3, 1, ... Haligure cymmy nepesix
OATHAALATH 88 YJIEeHOB,

Orser: .
14. Touka O — uentp oxkpysHocrs (cm.puc.95). Tlpamas MT kacaercs
okpyxuocTd B Touke T'. Hafiaure pamuyc okpysmuocty, ecii MO = 26,
MT = 24

M
T
Puc. 95
Orser:

15. Kakue #3 1aHHBIX yTBeXKICHKH HEBEPHEI? 3aliHUIHTe HX HOMEPA,

1} LleHTp OKpPYHHOCTH, BITHCAHHOA B TPEYTOAbHHI, JIEHHT B TOUKE Nepece-
yeHust GHCCEKTPHC TPEYTONLHHKA.

2) CyMMa yII0B B 4eTHIpEXYroabHHKe paBHa 360°.

3) Tnowans, pomBa pasHa NPOUIBEASHHIO /IHH €10 AHATOHANeN,

Orner:

16. Halizurte HanmeHbliee 1e10€ 3HAUEHHE T, YAOBJETBOPHICLUEE CHCTEMS
rz-3z+1,
5—-2z>2 -1

HEPABEHCTB {

QOreer:

17. Vi3 hopmyanl o = U—'tgﬁ BLIPA3HTE Ug.
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-3y =3,
18. Ucnoansys prcynok 96, peluute cucTeMy ypaBHeHUH y— 1.1
5T =1
B ‘
Y +dx=T e
-__‘_“""'""”'-} : % -
. - X
DA U =11 6
y -6 =Tl ]
] |
|
Puc. 96
Yacts 2

327a4HA FTOH YACTH BLITTOSHAHTE C 3ANKHCLIO PELICHHA

19. ¥npocture Bhipakenue & t2vabth. a +3\/w b, Haliaure ero 3Ha-

+vh 3
va a? ~b?
YeHKe NIpK ¢ = 7, b == 3. B oTBeTe yKaXKUTE MOJYyUeHHOE UHECIO.

20, B pomte M PKT Ha CTOPOHAX OTMEYSHBI YETHIDE TOUKH, NeJIsLHe CTOPO-
Hul B OTHOWeHUH 2 1 3, cunrasn oT sepiuun M n K. Jlokamure, uTo OTMeueHHRie
TOMKH BJAITCR BePLIHHAMY MPAMOYTOJIBHHKA.

21. Katep prifHaznzopa naTpyaupyeT yuacTox pekn gaunok 240 kM. CKopocTs
TeueHUs peKu paBHa 2 kM/4. Halinute CKOPOCTL KaTtepa B CTOSIYEN BOIE, €CAH
N TEUCHHUIO KaTep NPOXOAUT NaTpyAupyeMelil yuacTok Ha 2 uaca GulcTpee, yeMm
[IPOTHE TEYEHUS,

22, TToctpoiite rpaduk GyHKURH ¥ = 22 — zlz|+ 2% + |2z + % Onpenenure,
TIPH KAKKX 3HAUEHUsIX a rpaduk T0f QyHKLMK nepecekaer nNpamylo ¥ = a
POBHO B OXHOM TOUKE.

23. I'ponosmnkende xopast NC' 33 Touky N nepecekaer IPAMY0, COLEPAAELLYIO
xopiy AB okpysaoctu, B Touke M. Haliawre kocunye yraa M, ecin Touka A
aekut Mexay toukamd Bu M, NC =8, CB = 30, MB =40, AB = 34
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Bapnanr Ne 14

Yaers 1

1. KakoMy H3 3aaHHbIX TPOMEXKYTKOR He TIPHHALIEHHT UHCIO — mém?

-2 4) [-4;-1]

1) [-8;-2] 2} [—5;—3]
2. Ha pucyuke 97 noxasano, Kax
H3MEHSIaCh MACCa Fpy3a Ha CKaa-
Ie 3a JeHb ¢ TeyeHueM Bpemenst. [To
FOPH3OHTAJIH YK23aHO BpeMsi B ua-
cax, npouleniee ¢ Hadana pabouero
BHSi, M0 BEPTHKAJH ~— Macca rpysa
(B Tounax ). Onpenenute 1o rpadu-
KY, 33 KaKoe ppems (B yacax), cunras
OT Hayara pabouero AHM, Macca Ipy-
33 YMEHBLUH/ACH Ha 45 TOHH.

OTper: .
3. CensckoxossficTennas (upma
38KYMaeT KOMIUIEKTbl  3alHTHOrO
ofopynoBaHHa AR pabOTHHKOB.
Komniekt Aas nuesaosoja cCTOMT
1820 pyGae#t, ats oBoweBoga ~—
5030 pySnei. Cxoabko pyBaen

[

3) [-3

| Macea, m

17

15

Ly

Puc. 97

npuaéTes 3anaatiTh dupme, utobel ofecneunts oaexaol 4 oBoweBosa 4 8

fI4eAOBOACE?
Orser: )
4. Vispectro, yTO 0 = -g-, y == g

OnHa 13 TOUeK, OTMEYEHHRIX Ha YHCJI0BOH

fipamoi, cooTBeTCTBYET uneay 12z — g : 3,5 (em. pre. 98). ¥kamuTe 31y TOUKy.

A B

C D

-

8 9

1) A 2) B

10
Puc. 98

3)C
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5. yKa}KH?e BhipaXMeHue, 3HaucrHuye KOTU[}GFO HBAHETCH HAUMEHBIAI MM,
HNVEI-2  2)VBi+2 3 (Vi+VE)? m%~ﬂi¢ﬁ

6. Llepero BhicoToit 7 M otGpacpiBaeT Teb. OHO NOMHOCTHIO JACAOHAELT OT
COJTHLZ &1k BLICOTON 2 M, HAXOAALLYIOCH HA PACCTOSHKH 7 M OT GoJbILero ne-
pena, kak Mokasauo Ha pucyrke 899. OnpeagennTe, Ha Kakoe paccTofHUe ek
oTBpachiBaeT Tenb. Oraer qalite B Merpax.

Tm

Puc. 99

OrTgeT:

8245 _ 4

7. Pewinte ypasuenne ol S

Orger; .
8. B rpanelmy cpepsis aukns pasna 12, meubluee ocHoBauue 5 (cM. pue. 100).

[ 12 N\
[ AN

Puc. 100

Hafiaute ausy 60sbiUero OCHOBaHMS,
OTteet:

o 2 9802
T-%y , Z xﬁy W HaliHTe ero 3naYenHe Npu

9. ¥Yupocrure Boipaxenye
P P 2z 8

=3 y=- % B oTmer sanKiuuTe NoSyueHHOS YHCHO.

Oreer
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10. Ha kpyroso# auarpamme (cm. puc. 101) npeacrasienst Aawubie 0 ykcie
y4yeHHkoB, caaBHX ET'3 Ha aaunom nyHkTe IpoBefeHns 3K3aMeHa, NIPH 3TOM
MOeG0H YUeHHK CllaBajl POBHO OJHH sK3amer. Cayualinbim o6paszom suibupair
OJIHOFO YUEHHKA.

oo

4 d [TTTT}- subpan caasmmii obmecTsosHanue
‘ L 22\ ===] - ssibpan caapumii pusuxy
o ' 2] - Bribpan crapmmii MHGOPMATHKY
d / "1~ suibpan caasmuit XHMEIO
q
Puc. 101

BeposiTHOCTb KaKOTO H3 CAefyOUMX COBLITHA HaHMeHbLIaRA?
1) BuiGpan caasunil ofiuecTBo3HaHye,
2) BoiGpan caaBuunil nudopMaTHKy.
3) Buibpan czaBuumh buamky.
4} BoibpaH czasLmil XHMHIO.

11. BenocunenucT ABHralACsa 3 rOpoia B NOCEJIOK, PacCTORHUE MENIY KOTO-
phiMH paBHBL 54 KM, H o6patHo. Ha nyTh 8 nocénox ox notpatua 2,5 yaca, Ha
(yTb B ropop ~ 2 uaca. Haiigure cpenniol ¢kopocTs BesocHleueTa {km/u).

Orgert: .
12. Ha pucynke 102 nsofpakén rpadux nocrosunol by y = f(z).
b )
1
~T|0 3

w1
1

y = fx)

Puc. 102
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Kakne 13 caeyiouix yTBeprIeHH# ¢ AaHHOR QYHKUKH HeBepHbI? 3anuiunre
HX HOMEDA.

1) f(z) Bospacraer Ha [~ 1; 3]

2)f(2) = -3

3)f(8) >0

Orner: .
13. ana apudmeruueckasn nporpeccust —8; —5; —2; ... Haliaure cymmy nep-
BbiX 26-TH e uaeHoB.

Orger:

14. Touka J — UeHTP OKPYXHOCTH pajdyca 5, Touka P — TOYKa KacaHus
oKpyxHOCTH 1 npaMoi P A. Hadizure nanny otpeska PA, ecan OA = 13 (em.
puc, 103).

P

Puc. 103

Orger: .

15. Kakne 13 1annbix yrBepRIeHHE BEPHBI? 3anHLINTe HX HOMEpa.
1y Anaronanu pomGa pashbi.
2) B n060i ueThIpEXYTOJIBHHK MOXKHO BIHCATE OKPYKHOCTS.
3}V meyx npaMuix He MOXeT OuiTh Oosee 0110 061IEH TOYKN,
4) B rpaneuusd cymma yritoB npn 6oKoBof cTopone pasha 180°,

Orper:
16. Haliaure naubosbliee 3Hauenve y, YAOBACTBOPRKWIEE CHCTEME Hepa-
BEHCTB { S+ 834
Orser: .
17. Mz dopmyntl [ = [ + pt Bripazute p.
2yt =9
18. Ucnodie3ys pucyrek 104, peluyre cHeremy ypaBHEeHHHA rhy=3 ’
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[

¥

Pue, 104

Yacrtp 2

3ana|mﬂ 3TOH YACTH BLITIOJHSHTE C 32MHCLIO pemenms

3 3
2 —y2 T+ JrTYy+y

VE+Y /Ty ty

19, ¥npocrure BhipaMmeHne H HalAuTe ero spave-

HEeIpH z = 16, y = 9.

20. B sernipéxyronshuke ABC D na CTOpOHAX OTMEUEHBL YETHIDE TOUKY, Ae-
NSAKE CTOPOHB! B OTHOWEHNHH | : 4, cunTas o1 sepuwiud B u D. Hokamnure, uro
OFMeyeHHbIe TOUKH ARIAIOTCH BepluMHaMH TIapaanesiorpamMma.

21. Karep puifitanzopa Hayas NpecaeioBaTth Karep OPaKOHLEPOR, KOTAA MeX-
Ly HHMH 6o 500 M M gocTHr ero yepes 20 muHyT. Kakopa coGcTBeHHan
CKOpPOCTb KaTepa PLIGHAA30pa, €CJlH CKOPOCTh TEYEHHS PEKH 2 KM/ U, CKOPOCTh
KaTepa GPaKoHbEePOB MPOTHB Teuenus pekH 18 km/u?

3
z
KaKMX 3HAYEHHAX ¢ 3TOT IPatiik HMeeT POBHO OJHY OGLUYIO TOYKY € MPAMO
y=zxr+a

23. [pambie, cozepxaiune xopibl AB u PK OKpYXHOCTH, [EDPECEKAOTCH B
Touke 1" 3a npesenamu Kpyra. Touka A nexur Ha orpeske PT'. Hafimure xo-
cuHycyma T, ecnn PB = 48, PK = 50, TA=8,TB = 13.

22, TTocrpoiite rpatuk dyuKin y = 5—%| - 2z + = + |22| v onipeneanre, npy
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Bapuaunrt Ne 15

Yacrs 1

1. das kamaoro BBID@MEHHA YKEKHTE €10 3HaYeHHE.

Buipamenue 3nauenne
4 18
Ay 2.7 5 1) R
B)3: 3 2)1,3
B) 0,9+ % 31,2
2
4) 18

Orger: A b B

Te‘afmepamypa 6030yxa, C

29
27
25 AN
23 f b
21 +
19 = L
17
15 »
288888888
& & \O 0\ N G0 . <t
— e e NN
Bpemsa cymox, wacst
Puc. 135

2. Ha pucynke 105 nokasaHo, Kak HaMeHAIaCh TEMIEPATYDA BO3AYXA Ha Npo-
THMEHHH OAHHX cyToK. [1o ropH3oHTanM YKA3aHO BPEMA CYTOK, N0 BepTHKA-
A — 3HaueHKe Temieparyphl B rpanycax Heawcns. Hallwre pasnocrs Mexy
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HaHOO/BIUMM H HAaHMEHBIIHM 3HANCHUSAIMH TeMrepartypbl. OTBET yKa)HTe B
rpasycax Llenbcus.

Orper: .
3. Ha onnom 3 pyanukos CHOUDH ColepiKaHHe MeIM B pYIe OrpeieNsercs
OTHoOLUeHHeM 1 : 5 MacChl MEMM K Macce ycTolt nopoibt. QnpeieinTe, CKOMABKO
TOHH MEJH NOMYUHAH U3 36 TOHH pyAbL.

OTser; .
4. Ha koopuunatio# npamo# {cm. puc. 106) ormeuensl yncna b c.
o >
b ¢ 0 1 X

Puc. 106

Kakoe 3 cieflyiolunx yncen Haubonbliee?
Nb+e 2} 2b 3) —¢ 4) be
5. 3HaueHHe KAKOTO H3 BbIpaeHHH ABISETCH PALMOHAMLHBIM?

) (WVT+1):2 2 Vi-vid 3) ‘“;8 1) (V5-1)-vB

6. Onpegenure wWupuny pekn NN, (B mMeTpax), ecii U3BeCTHB PaCCTORHHA
KM =56m KM, =35M KN, =49 mu LM = ZM; (cm. puc. 107).

N

M .

M
M

K

Puc, 197
Orper: .
7. Haiiaute HauboabLuuk KopeHb ypaBHeHus 2 — 5z — 14 = 0.
OrTBer:

8. Doxopag cTOpOHa Tpaneurt pagna 4, a QAHH B3 NPHIEraICUAX K Helt yrios
pasen 30°. Hafinure naoltanb Tpaneuuy, ecaiu e€ 0CHOBaHURA paBHbl 2,6 n 7,4
{cm. puc. 108).

Orger:




116 Thapa 1. YueOHO-TPEHHPOBOUHBIE TECTH
2,6

30

7.4
Puc. 108
9. ¥YnpocTute Buipaxenne (6 — x)? ~ x(x + 12) 1 HalilATe €70 3HAYEHHE NMPH

= é% B orser zannwkre MOMAYHEHHOE HHCHO.

Orger:

xz

10. Ha xkpyroso#i auarpamMme rmoKasaso pacnpeneseiue (B npoUeHTax) Aessi-
THRJIACCHHKOB WKOABE (¢M. puc. 109),

EE=—3 Vuenuxn 9A wracca
(UTTI] Yuennxu 9B xmacca
Vuennxy 9B wnacca
YVuenuxu 9T wriacca

Puc. 108

s yuactus 8 urpe «Hro? [ne? Korna?» B KomaH/ly LKOJB CAYYaHHEIM 06pa-
30M BEIOHDAIOT OJAHOTO JEBATHKAACCHHKE. BepoATHOCTE KAKOTC H3 AEPeYHC-
AeHHBIX CoObITHA HauboLIEn?

1) Byaer Buifpan yuenuk 9A knacca.

2) Bynet su0Opan yuennx 9b kaacca.

3) Byner suipan yuennx 9B kiacca,

4) Byner BuifipaH yuennk 91 kaacca.

11. B kopaune nexar 8 s6a0K, 2 rpyuy, 3 anenscuda 1 2 manaapuda. Kakona
BEPOATHOCTE, YTO HAYTal B3ATHE (BPYKT OKDKETCH aneibeHHOM?

O1ger:
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-12. Ha pucynke 110 nsoGpaxén rpacuk xBagpatuvuoh gyuxunn y = flx).

Xy

Puc. 110

Kakue nz caenyiomnx yreepxiennl o AaHHOH hyHKUHH HegepHbI? 3anuiuute
HX HOMEpa.
1) f{z) <Onpuz >3

2) (1) > £(5)

3) Haumenbliee snauerne dhyuxuun pagho 3

QOrser:

13. llana apHmernueckasn nporpeccus 4, 6, 8, ... . Haianre cymmy nepsbix
NATHAECHATH €€ Y/leHOoB.

OTeeT:

14. Touka O — uenrp okpysuocra (oM. puc. 111), ZBOC = 80°. Halaure
sesinunHy yria BAC (B rpamycax).

A

C
B

Puc. 111

Orgert:
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15. 3amiiunTe HoMepa BEPHBLIX YTBEPKACHHIT,
1} Okoae MoGOro npaMoyroibHiKa MOKHO ONMHCETE ORPYXHOCTb.
2) Mnowane NpAMOYTOJABHEKE PaBHA [0J0BHHE TPOH3BEAEHHS €0 CTOPOH.
3) Cymma yriios TpeyrodbHiKa pasHa 180°,
Orger:
16. Halinure nauboabliee 3Havense z, yAORJIETBOpAIOLIEE CHCTeMe Hepa-
3z +12<0,
e+ T2 1
Orget:

BEHCTR {

17. V13 hopmy.ibi nstowwany pomba S = —%dldg BLIPASHTE JULRHY JIHATOHANH dy.

18. Hcnoasaya pucynox 112, pennre cueremy ypasHeHni

r4+y=4,
3z - Ty = —18.
Ay
6
4 =
/\%/ “’"x
2
N ¥
L
<6 1
NG
N\ X ™7
5 “
\<}\\ b‘l//
\ Ve
™ A g}'ﬁ-//
N | A
-6

Puc. 112
YacTe 2

3anaHHn ITOH MACTH BHINOJAHANTE ¢ 3AMACHI0 PEINEHHA

. 9a . ba  3a
19. ¥npocTHTe BLIpAMKEHHE —5 o Zo1 Aot
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20. Ha pucysake 113 soinoausercs L
LLFK = LFLE, LE = FK, Joka-
wure, uto FE = LK.

21. Teonor# nponbIAM Ha JOJKe OT Jare-

Pl HEKOTOPOE PAaCCTORIHHE M0 TEUEHHIO pe- F
KH, 3aTeM TIpHYanHAM K Oepery H, ofcae- 0
20BaB Geper B TeueHHe 4 4acoB, BEPHYAHCE

obparHo Yepes 10 uacoB oT Hauaaa nyreue-

cTBis. Ha Kakoe paccrosivue o nareps OHU

OTNJIBIH, €CJIH CKOPOCTh TEUEHHA PeKH PaB- E

Ha 4 km/u, a cOBCTBEHHAN CKOPOCTD JIOAKH Puc. 113
8 km/u? '

22. INoctpoiite rpaduk GyHkunn y = 2 — |3z] — z ¥ onpefesnTe, TPH KaKHX
snavennsx C npaman y = C uMeeT ¢ 3THM rpadHKOM DOBHO TPH OO LUHE TOUKH.
23. B tpeyronsungke ABC ctopost AC, AB, BC pasubl 2v/7, V11 1 2 coor-
BeTcTReHHO, Touka K pacnonc:keua sue TpeyrosbHuka ABC, npuuém orpesox
KO nepeceraet cTopoHy AB 8 rouxe otauyHo# ot B. MsBectHo, yto Tpe-
YrOMLHHUK ¢ BeplunHami K, A v C nono6en ucxopHomy. Halaute KocHiyc yria
AKC, ecan LKAC > 90°,

Bapuanr Ne 16

Yacm |

t. Ilns KaX(A0TO BHIDAXXEHHS YKAMKHTE ero 3HaueHue,

Bripaxenue 3HaueHue
A) 221 1)1,25
. 8 5
by1: E 2) 3
B) 1,5—% 31,2
4)0,6
Oraer: AlBIB

2. Ha pueynke 114 nokasano, Kak HaMeHmiach TEMIEPATYDE BOAb! B MOPE Ha
NpoTRXEeHHH OfHHX cyToK. [10 roprzoHTan ykazaHo BpeMs CyTOK, o Bep-
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THKANH — 3Hauenue Temnepatypbl B rpasycax Llesbcus. Haitnure pasHocTb
MEXIY HZHGOMBLIEM H HAHMEHLUIMM 3HAYEHUAMH TemnepaTypsl. OTBeT yKa-
Kure B rpagycax Lleascus.

Temnepamypa 00w1, C
A

23

22 - !

20 ;

18 A

16

14

12+
iGOOGOCbOOCDO=
S & oo ESS

Bpems cymox, vace

Puc. 114

Orger:
3. B menezHolt pyne na 14 uacrell xentesa npexodures 6 vacrell npumecei.
CKOAbKOD TOHH NpHMecel B pyIie, KOTODAs CONePKUT 147 TOHH xeJtea?
Otger:
4. Ha koopaunatHolt npaMoi (CM puc. 115) ormedensl ukcaa a v b,

-

a 0 b
Puc. 115
Kakoe 43 caeayoumx gHces HanMeHbllee?

1a+b 2) —a 3) 2 4)a—b
5. 3HaueHne KAKOTO U3 BHIDAKEHNH HRASETCH HHCAOM PALUHOHATBHAIM?

DOVB-NWERD VIV 9 4 (E-1)

6. Onpenenure wuprny peku C'C) (B MeTpax), €CiM H3BECTHH PACCTORHMA
AB = 50w, AB, = 32m, AC; = 36 mu LB = ZB; (em. puc. 116).

OTser:




Bapunaur Ne 16 121

C
. B
G
B
A
Puc. 116

7. HafianTe HauMesbIIKA KOPeHb ypaBHenns z° + 9z — 10,
Orper:

8. B paBrHoSeapenHol Tpaneudd OCHOBZHUA paBHbt 5 1 11, a 0nHH K3 YRIOB
Mex Ty GOKOBOH CTOPOHOR H OCHOBaHHEM paBeH 45°.
Haiinure niouans tpaneumy.

Ortper:

2 12
9. VipocTuTe BRIpaXeHue 1 __ 1y af-b ¥ HABNHTe ero 3HaUeHHE NPH
a—b a b

a = 1, b= —0,5. B oTBeTe 3anHiINTe NOAYYEHHOE UHCAO,

OrBeT:

10. Pe3yawTathl 3K3aMeHaUHoHHOH pabOTh NO MaTeMaTHKE B AEBATHIX KAac-
Cax npeicTaBienbl Ha KpyroBo# auarpamme. CKOJIbKO NMPHMEPHO yHaluMx-
cfl caanH paboTy Ha <OTIHYHO», ecan B uikose 120 neBATHKIACCHUKOB (oM.

puc. 117)?

h I i «COTIHYHOY
 me—

v [TTTT] «xopomon
U/ 27 «ynoBnersopurensHo»

Puc. 117

1) menee 20 2) okono 30 3) okono 40 4} Goanee 50
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1. B kop3une Aexat aps 0AHHAKOBOTC paamepa; 6 KkpacHoro uBera, 8 cu-
Hero, 4 3enétore, 2 Gesoro. Konda nayraz suibpan oans wap. Hahaure sepo-
ATHOCTb TOTO, 9TO LA OKaKeTcs Gesoro nBeTa.

Orper: .
12. Ha pucysike 118 uaofpaxés rpaduk Keaapathunodl dyukuud y = f(x).

Puc. 118

Kakue u3 caemyolunx yTeepaeniii 0 1aHOH (YHKUHE HeBepHbi? 3anuliuuTe
HX HOMEDA.
1) dyukuust yGbiBaeT Ha fIpoMexyTKe [2; + oo)
2) f(0) = f(4)
3) f(=2) = f(3)
Ortget: .
13. [lana apudmernveckan nporpeccus 3, 7, 9, ... . Hafinare cymmy nepseix
COpOKa €€ UAeHOB.
Orget: .
14, Touka O — uenrp okpyxHuocTd {(cM. puc. Hi9),
£ZBAC = 30°. Hafinnre peqmunny yraa COB (B rpa- 4
aycax).
OreeT: .
15. YKaxnTe HoMepa BepHbIX yTBepxaeHn,

1) Oxono mofioro napannesaorpamMma MOMHO ONHCATD k
C

OKPYHAHOCTD,

2) KocHHEYC 0CTpOro yriaa ApsiMOyroibHONO TPeYroNb- B
HHKZ PABeH OTHOIUEHHKIO MPUIAEHKALLEr0 KAaTeTa K THAoTe - Puc. 119
Hya3e.

3) Cymma yraios napajaenorpamMma paea 360°.

Orper:
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16. Haiiante HauMeHblllee 3HaueHHe T, YAOBIETBOPSAIOLIEE CHCTEME Hepa-

Te+28 20,
BEHCTB { £-5< 3.
Ortger:

17. U3 dopmyant ¢? = a? + b® — 2abcosa BhipasuTe cos .

. Jz+y=4,
18. Mcnoanays pucynok 120, pe.mwre cHCTeMy ypaaﬂeﬂuu { 52 — Gy = 31,
Ay
4 -
z /\-%/ ‘?'x
T 'bj, /.:‘j’/, 1 )
P w
> Ly
) 1
B 2
\~<\\ ‘bsa//
N1 1A
-6
Puc. 120
Yacry 2

3ananus svoft uacTy BbnoaHsfTE ¢ 3ANHCBIO PeLIeHHA

19. YnpocruTte BoipameHue

8 9% . _ %  4dc+8
2c+1 (2c+1)2 42 -1 2c+1°
20. Ha pucynxe 121 sunoausierca L DAC = ZDBC, AO = BO. Jokaxure,
yro AC = BD.
21, Pol60si0BbE OTTWIBWIN HA JIOAKE OT NPHCTARH M0 TEYEHHIO PEKH HA HEKOTO-
poe paccTosHue, DPOCHIN AKOPE, 3 yaca JOBUAM PHIGY H BEPHYAHCH 0GpaTHO
yeped 9 UacoB OT Havana nyTewecters, Ha kakoe pacerontue o npucTany or-
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B

D
Puc. 121

(71b11H PHIGONOBbY, EC/TH CKOPOCTb TeUEHHS PeKH pasHa 2 kM/4, a cobeTBeHHas
CKOPOCTD 0Kk 6 KM/u?

22. Mocrpoiite rpaduk QyHKUAA y = 3z + 5z| — x? 1 onpenenTe, NPU KakKX
3nauenusix b npsiMas y = b HME.T ¢ 5THM rpaduKOM POBHO TPH oOUIHE TOUKH.
23. B rpeyroasnuke ABC croporn AC, AB, BC pasabi 2v/3, v/7 1 1 coot-
sercterio. Touka K pacnoaoxesa BHe Tpeyronbiuka ABC, nprauéM oTpesok
KC nepecexaer cropony AB B Touke, otanunofl or B. Hasectho, uto tpe-
yroapHik ¢ Bepiiinamu K, A u C nopoGen nexoanomy, Hafinure kocuuyce yraa
AKC, ecnn LKAC > 90°.

Bapuant Ne 17

Yacre |

1. 119 K2 a0ro BHIDAKEHHA YKAKUTE er'o 3HaUEHHE.

BhipaxeHhue 3uaenne BoIPAKEHHS
A) % +02 1) 0,8
B) 5—-46 2) 0.6
B) 4.8 1—56 31,5
4) 0.4
AT B | B

OTser: |-




Bapuanr No 17 125

2. Ha rpaduike nokasaHo aHeBHOE KOJHUECTBO OCANKOB (B MHIJTAMETPAX ) B IO~
poge N 3a neppyio noJoBkHy Mapta 2012 roga (cm. puc. 122). Onpeneaunre no
rpa(uKy, Kakoe HanGOJ/bLIES KOJHYECTBO OCAAKOB 33 JeHb (B MUJLIHMETPAX)
OBLIO B IEPRYIO HEALIO MapPTa.

7
gl\
23, [, /
53 A A1
22 1\ A
S VS .
1 3 5 .7 9 11 13 15 Ouu
Puc. 122

QOrper:

3. Manuyuk n neouka cobpann 120 opexos. CKOMBKO opeXoB co6pan Malk-
YHK, €CJIH H3BECTHO, YTO OH cofpan ux B 3 pa3za GoJiblie, YeM JieBouKa?

Oreer: i
4. Ha koopnuHaTHOH NpAMONA oTMedeHbl YHCAa & U ¥ {(eM. pue. 123).
S T
Puc. 123

Kakoe 13 creayoimx duces Hanbosbliee?
Vy—=x Nyt 3) 2z 4yxz—y
VB (VI + VIE)(VT5 - 3v3)

73 .

5. Hafipute 3nauenue BolpaxKeHus

1) 36 2) -36 3)12 4) 3v2
6. Ha ckobko METPOB OT TOUKH A ynaleHo AepeBo Ha ADPYroit CTOPOHE PeKH
(cm. prc. 124), ecin AB = 12m, CD = 10 M1 AC = 50 m.

Oreer: .
7. Haiinute kopxu ypasrenns 2z — 8z + 1 = 0.

Otser: ' .
8. OcHoBanue paBHOGEAPEHHOTO TPEYTONBHUKA PABHO 8, YIOJ NPH OCHOBAHKM
paBet 45° (cMm. prc. 125). Haiiznre nolane TpeyronbiHka.

OteT:
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Puc. 124
45°
8
Puc. 125

9. ¥npoctrte Bripaxenne 3w (3 — 1) = (2 - 32)? 1 HAlAUTE €70 3HAUEHHE NIpH

T &= % B orBer 3anuiure AOAYYEHHOE YHCAQ,

Ortper:

10. Ha rucrorpamme (oM, puc. 126) nokasanb! peaylsTaThi KOKTPOJbRON pa-
forwl no matematike B 5 kaacce. Hafizure BeposraocTs T0ro, uTe Hayran
BHIGPAHHBIA YUEHHK 3TOM0 KAACCE MOAYYHI 110 3TOH KOHTPOJLHOA YeTBEPKY.

b
¥
b
+
1

3
1
1
'
'

Koauuecmso
VHEHUKOS
O bdw D

Ortger:
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1}, PesyabTatel KORTPOIBHOH PaboTht N0 MaTEMaTHKE B 9 KJIaCCe 3aNHCAHB! B
Tabauue.

QOuetika 213145
Konnuectsoyuenuxo | 3 | 915 | 3

HaiiauTe cpenxion OUEHKY KAacca 110 3TOH KOHTPONBHOR.
Otser:

12. Ha pucynre 127 usofpaxén rpadmi ksanpatuutol gyukuny y = f(z).

“ ' y ..-..f(x)
\ /
\ I
\
N/
1 >
1) X
‘i’ac. 127

Kaxue u3 cefyrouux yTBepKaeHii 0 NaHHOM GYHKLIHH HeBepHE? 3annimTe
HX HOMEDA.

) fioy>0
2) DyHKUHA NOCTHIZCT CBOEID HANMEHBLICTO 3HAYCHUA B TOUKe 2
3) Haumenbliee 3nadesine QYHKLHY paBHo 2
4y flzy<O,npuz e (1;2)

Orper:

-

13. Ilana reomeTprueckas nporpeceus 1, 2, —4, ... . Haiiaure pastocTs mex-
Jy BOCBMbIM M CEAbMBIM WIEHAMH 3TOU MPOFPECCHH.

Oreer:

14. Ha okpyxHocTe ¢ uexstpom B touke O Jemar toukd A, B u
LBAC = 35° (em. puc. 128). Cronbko rpasycos coctasaser ZABC?

Orger:

15. Kakue 13 nasubix yreepi#eHiil Bepusl? 3anulure HX HOMepa,

1} Ecaut TpH yraia 0aHOrO TpeyroibHEKa COOTBETCTBEHHO PABHBL TPEM yr-
JIaM JIPYroro TPEYroALHHKA, TO TAKHE TPEYIONBHUKH PABHEL.
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Puc. 128

2) Ecay cTopoHa, oMH M3 MpHIexallux K Hell YR0B H NPOTHBONEKA-
LIHE €8 yroa oHOFO TPEYrONbHUKA COOTBETCTREHHO DABHLI CTOPONE, OHOMY
3 TIPHJIEKALLHX K Hell YIJI0B W NPOTHBOMEKALIEMY 3TOR CTOROHE YIAY APYroro
TPEYFOJBLRHKA, TO TaKHe TPEYTOMbHUKH DABHBI.

3) Ecan ABa yraa 0iHOTO TPEYrOAbHHKA COOTBETCTBEHHO PABHE! ABYM yr-
JaM ApYroro TpeyroJibHHKA, TO TAKHE TPeyTOJdLHEKH MOA0GHSL.

OrBeT:

16. HalizuTe saMmenblilee HaTYpaJbHOE HHCAO, YAOBASTBOPSIOILHX CHCTEME
HEPABEHCTR 18 -2z > 1,
P 3¢ -10>1 -z

OteeT:

1’2 — 'U2
17. Y3 popmyat § = MM%WQ BLIDA3NTE a.
18. INoap3ysick pucydkoM 128, ykamute Homepa obaacTedl, COCTABASIOUIHX
peuselue HepaseHcTBa {z — y)(x + ¥} = 0.
Y

y=x
!

i

2% J

{4 0O

m

= —
Puc. 129

14 2y Inll 3) falll 4) I iV
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Yacre 2

3anaHus 3TOA 4ACTH BLINOAHSATE C 3aNUCHIO pelIcHHA

222 -3z+1_ _ 3zx—9

1-z? 2?2 -22-3
20. Hoxaxure, 4TO eClH B 7i-YrOJbHHK MOMHO BOHCATh OKPYMHOCTh, TO
€ro NACWIAMb PABHA TNPOH3BEAEHHIO MOJYNEDHMETPA Ha PAAHYC BIHCAHKOH
OKPYMHOCTH.
21. lleHa TeneBH30pa B MarasuHe eXErofHO YMEHbLILACTCS HA OLHH H TOT e
[POUEHT [0 CPABHEHHIO C NpeabliyLLaM rogom. OripesennTe, Ha CKOJAbKO po-
LLEHTOB KaX/Ibifl FO yMEeHbLIAACh LeHa TeNEBHI0PA, €C/IH, BLICTABIeHHbIH HA
npoaaxy 3a 40 000 py6ael, uepes apa ToAa oH Ol npoaat 3a 22 500 pybaeis.
_ (2 +3z+2) |z 5|
- z+1
JIHTe, P KAKUX 3HAUEHHSAX napameTpa c ypasheHue f(z) = c WmeeT poBHO
NBa KOPHSE.
23. Oxpyxuocta paguycos 2 1 6 ¢ uentpamu Oy ¥ Oy COOTBETCTBEHHO Ka-
CaoTCH BHEWHHM obpazoM B Touke K. Hekoropasd npumas KacaeTcd ITHX
OKPYXHOCTEH B pasiHuubix Toukax 4 v B n nepecexaercs ¢ obiuelt kacatenb-
HOH, npoxoasutell yepes Touky K, B rouke C. Halizurte naowaas Tpeyroibny-
Ka 01602.

19. ¥npocrure Boipakense

22. MMoctpolire rpacduk dynkuuu f(z) W ofipesie-

Bapuanr Ne 18

Yacre 1

1. [lns kazoro BoipameHHs YKaXHTE €70 3HaUeHue,

Buipakenne 3uadenHe BhipaKeHHs
A) % +0,1 1) 0,2
4
B) £ - 05 2) 0.3
.6

B) 2,1: 5 . 3) 0,85

4) 1,75
A|B B

Orser:
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2, Ha rpacduke Noka3aso AHEBHOE KOJMUECTBO OCARKOB (B MH/AJHMETpaX) B
ropofe N 3a nepByio nooBuny mapra 2012 roga (em. pac. 130). Onpesennte
10 IPAGHKY, B KaKOH JIeHb NepBof HeleH MapTa RHNANO HAHGOAbLIe: KOJH-
4ECTBO OCAKKOB.

2
r

A /A
/3 £ 1\
\ / 1\ A

VA "
i 3 5 7 S 11 13 15 gnu
Pue. 130

/
/
/
|

[ S R T e B

Komuuecmeo
0CaoKoa, Mm

Orser: .
3. Manbunk ¥ nepoyxa cofupanu opexu. Manbuuk cobpan 15 opexos. Ha-
BECTHO, UTO HA Kaxible 3 opexa, cofpaHHbIe MAILUHKOM, [IPHXOAUTCH 4 0pexa,
cobpannbie 1eBoYKof. CKobKe OpeXoB onu colpaii BMecTe?

Otser: .
4. Ha xoopauHatHoi npaMoil otmeueHs yucaa x v y (oM. puc. 131),

x 0 y
Pxc. 131
Kaxoe H3 caey oLy yHcen HauMenblige?
Dy—=x 2Yy+zx 3) ~4x DY~y
5. Hafinure 3Hauenue BhipaXKeHus 6+ 4£)%§ i)}
1) 2 2) V2 3) ~2 4) 24 V2

6. Ha ckosbko MeTpoB OT TOUKH A YianeHo 1epeBo Ka APYroH CTOpOHE PeKH
(e, puc. 132), ecomt AB = 10M, CD = 8mu AC = 30 M.

Orger: .
7. Hailaure kopuu ypapuenus 3z — 2z% + 2 = 0.

Ormser: .
8. bokosasn cTopoHa pashoGenpeHHOre TpeyrosHuKa paska 10, yroa npu oc-
HOBaHHHU paser 45° (cM. puc. 133). Haillaute riolians TpeyroJbHuKa.

Orser:
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45°

Puc. 133

9. ¥Ynpocrure Buipaxkenue 82{2x ~4) — (2~ 42)? W Haii1uTe €ro 3HaYEHHE NpHU

T = % B orser 3annuzu%e HOAYYCHHOE YHCI0,

Orger:

10. Ha rucrorpamme (cM. puc. 134) nokasaHs! pe3yssTaTsl KOHTPONBHON pa-
ot o MatematHke B 5 kaacce. Hakaute BeposTHOCTL TOro, 4T0 Hayran
BLIGPAHHBIE YUEHHK 3TOMG KJAACCA NOJAYUHJ 110 3TOH KOHTPOLHON NOJA0KH-
TEJBbHYIO OLIEHKY (TO eCTh He ABOHKY ).

i
1
1
1
1
£
3
i
1

Konuvecmso
VHEHUKOB
=R Y-

Oreer:
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11, PesynstaTel KOHTPOAbHOH padoTh! MO MareMarike 9 KJAacca 3anucalibl 8
Tabauue.

Outenika 2131475
Kommuectso yuesukoe | 1 | 8 | 7 | 4

HailauTe cpenHiolo oUeHKY KAacca 1o 310l KOHTPOALHOR,

Ortser: .
12. Ha pucynke 135 uzcOpamén rpadvk ksaapatiunoil dyukuuu y = f(z).
Kakue n3 caeayrowmx yreepxiennit o AauHol gyHkuny Bephbl? 3anuiuure ux
HOMepA.

Puc. 135

1} £(0

2) f(0)

3) d)ysmﬂm JOCTHEEET CBOEre HauG0AbLIErD 3Ha4YEHHSA B TORKe 2
4) f(z) > O toraa v ToabKo TOTAA, Koraa x € (1;3)

Orser:

)

13. HaHa reoMerpuueckas nporpeccus % - i, é . Ha#nnre cymmy niepBbix

BOCEMY WICHOB 3TOH NPOTPECCHH.
OrTser:
14. Ha okpyxunocts ¢ ueHtpoM 8 Touke O sexar touku 4, B, € n D,
ZBAC = 40° {em. pue. 136), Croabko rpanycos coctasaser ZBDA?
Orser: .
15. Kakue H3 nanHbiX yTBEPKICHHH BEPHBI? 3aMHLIUTE HX HOMEpA.
1} Ecai pannychi ONMHCaHHBIX BOKPYT TPEYTONLHHKOB OKPYXHOCTeH pasHsl,
T0 TAKHE TPEYTOJIbHHKH DABHBL.
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Puc. 138

2) Ecav TpeyrosibHHKN paBHbl, TO PABHE PAAHYCHE HX OMHCAHHBIX OKPYX-
HOCTe!,

3) B paBHOOeApeHHOM TpeyrojibHMKe LEHTPb BMHCAHHOW H OMNHCAHHOH
OKPYXHOCTEH COBNAAAIOT.

Orper:

16. Hadinure nauGonbliee HATYpalbHOE YHCJO, YAOBJIETBOPAIOLIHX CHCTEME

" - 12— 3x > 4,
EpaBenc 5z—131-2z

Orser:

17. U3 hopmynnt T = ”R Bhipasure R.

18. lNosbaysack pucynkom 137, ykaxute HoMepa ofsacTed, COCTAB/SIOLIMX
petienue HepapenceTsa (y — 2x)(x + ) < 0

Y y=2x
I
b/
0 -
v X
ur 3
y=-x
Puc. 137

nr 2yInii 3y inlll 4) I[IalV
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Yacrs 2

3apnauvs 270 YACTH BHINONHANTE C 32NHCHIC PelleHHs

52° —Tx—6 4 .2
Zwgz-2  (z+1)? T+l

20, okaxkure, 4T0 €M B TPEYTOJLHHKE LEHTD ONHCAHHOA OKPYKHOCTH COB-
nagaeT ¢ TOUKOH NepecedeHds MeInaH, TO 3TOT TPEYTOABHHK — TIPaBHALHLIN,
21. Liena TeneBn3opa B MarasHHe eXeroaHO YMeHbUIATCA Ha OAMH H TOT e
TIPOLEHT 10 CPABHEHHIO C TIPEabIAYIIMM roaoM. Onpelesure, Ha CKOAbKO NPO-
LeHTOB KaMAbf TOR YMEHBUIAJACh LeHa TeJIeBH3I0pa, ecJii, NPOAAHHBIN 3a
40000 pybaief, on Gbl1 BEICTaB/IEH HA TPOAXKY ABYMS rofaMH paHee [0 LeHe
62500 py6aei.

19. ¥YnpocTure BhipaxeHie

(#2472 +10) |z — 4]
z+2

JleJtHTe, MPH KaKHX 3HAUEHUSIX napaMeTpa ¢ ypasuenue f(z) = c umeer poBHO

TPH KODHS.

23. Oxpyxuocts papuycoe 2 u 6 KacaloTes BHelIHMM 00pasoM B Touke K.

Hekoropas npaman kacaercs 3THX OKpYXHoCTell B pa3iHUHbIX Toukax A u B.

Hafinnre naoiwans Tpeyroavuuka AKX B.

22. [Mocrpoiite rpaguk dyukun f(z) = H ofpe-

Bapuaut Ne 19

Yacrs 1

1. lnst kaxaoro BbiDAXCHHA YKAMNUTE €10 3HAYEHHE,

Buipaxetine 3nauenne
o ~
A) z 2,7 -7
.4
B)2: 3% 2}5.,5
B) ~3,5 - % 3)0
4)4,5

Orger: A b B
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2. Ha rpaduke {cm. puc. 138) nokazaHo HaMeHeHHe TEMIIEPATYPH BO3OyXa B
TedeHHe HECKO/AbKNX 4acoB, CKoJIbKO YACOB MPOAOIKAAOCH NOBLIIEHHE TEM-

neparypu’?

LY
>

25 oxtabps
Puc. 138

OTser:

3. B cocrase Koa0ackl MACO M OCTaJIbHBIE HHTPEIHEHTH HAXOOATCA B OTHOILLE-
Hun 1 : 19, CKoJBKO rpaMm MAICa B Kycke Konbacht Maccoit 300 r?

Orser:

4. Ha koopauHatHoil NpaMoil otMedens! yucaa m 1 n{cM. puc. 139).

m n 0
Puc. 139

-
-

Kakoe ua caenyoumx yuces HanGoJibluee?
- Ln 2y m+n 3) —-n—m 4) —m
5. 3Hauenne KAKOTO U3 BHIpAKEHHH ABAAETCH PALMOHALHBIM HHCJAOM?

1) (VIe+ v6) 2) % 3) (V7 — V3)? 4) V5.3

6. Yenopex poctoM 2 M BHAMT BepXywiKy AepeBa M Kpal KpHILUA A0Ma (CM.
puc. 140}, Bricora nepesa 4 M, paccTosHue OT yesloBeKa Ao aepesa 4 M, oT
Zepesa a0 noMa 6 m. Onpenennte sbicoTy aoMa (B MeTpax).

OTseT;

7. HaliguTe Moy b pasHoCTu KopHeit ypasHenus z2 + 4z + 3 = 0.
Orser; _
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000

[ o

(o

[
~d

%2)\4
4 M oM

Pue. 140

8. B npsAMOyroJibHOM pPaBHOGEIPEHHOM TPEYrOJbHHKE BHICOTA paBHa 3 (M.
puc. 141). Halinure ero motags.

Puc. 141

Orger:

9. ¥Ynpocrure sbipaxenve (3 — b)2 — b(b + 5) u HalaHTe ero 3HaueHHe npH

b= — % B oTBeT 3anHiinTe rosyHeHHOE YHCID,

OTserT:

(D) Ceryus 6oxca, 35%
@ Kpyacox xynunapuu, 17%
@ Cexyus bopsout, 18%

@ @ Teampanvneni kpyxcor, 20%

@ Kpyorcor eszanus, 10%
Puc. 142

16. Ha kpyroso#i amarpamme (cM. puc. 142) nokasano pacnpeseienne (8 %)
IHKO/MBHHKOB, NIOCEULAIOIHX ceximn B KpyxkH B Jome tBopuectsa. Cayuad-
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HEIM 06 pas0oM BIGHPAIOT OIHOTO WKOALHHKA. KaKOBa BeDOATHOCTR, 4T0 OH He
OKaMXeTCA CIIOPTCMEHOM?

OTeer:

11. B npouecce noaroTosky K COPEBHOBAHHAM CTPEJIOK 3aMHCHIBAA KOJAHUE-
CTBO NOPaXEHHBIX HM LENEH B TEYEHHE HEREIH:

neHb mH | sr [ ep L ur | nT | ch | BC
nopamerHouenest | 28 1 31 1 27 130 1 31 | 29 | 34

CKOMBbKO uenell B cpejHeM nopaxan CTpenok?
Orser:

12, Ha pucynke 143 nao6paxena runepbona y = f(x). Kakue n3 cieayiommx
YTBepHICHHH 0 NAHHON (PYHKLUY BepHBI?

Pac. 143

1) ®yukups y6uiBaeT HA npoMexyTke [2; 3]
2) ¥papuetue f(x) = 0 e uMeeT perueHu
3) OyHKLMA YOLIBAET Ha NPOMERYTKE [—00; +00]

Orper:
13. Hana reoMerpuueckas nporpeccus 24, 6, g— ... . Hallpure cymmy Bcex e
41EHOB. ‘

Oraer: .
14, BD — Guccexrpuca ZABC, touka O — UGHTP OKDYIKHOCTH,

LAQOD = 80° {(cm. pac. 144). Hatinure Bennuiny ZABC (B rpagycax). -
Otser:
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A
O D
B
C
Puc. 144

15. KaKue u3 JaHHbIX yTBepXAeHnil BepHbl? 3anuliHTe HX HOMepa.

[} ¥ Tpaneuus ecTh 0Ch CHMMETPHH.

2) Touka nepeceueHHs MEAHAH TPEYIIVIBHHKE SIBARETCH LEHTPOM OfHCaH-
HOH OKPYAHOCTH.

3) lnarosam pomGa B3aUMHO NePNeHINKYASPHEI.

Orpern:
16, Hakipure nanboavilee wenoe aunaueHue K, YIOBJETBOPRIOWEE CHCTEME
Je 41520,
3-—z>5

HepaBeHCTs {

Orser;

17. U3 dopmyant pV = %RT BripasuTe R,
18. Pelunre Hepasenctso z2 — 8z + 7 < 0,
Yacre 2

3anaHng 9T 4aCTH BLIHOAHSIATE ¢ 3aNNCHI0 PelieHMs

19. Yripoctute Bhipaxenue (1 - 3—;‘%{5’) . (1 - %:?2_2) (1 + 236152)

20. Jloxkaxure, 4T0 €CJTH OKOJO [APALIENOTPAMME MOMKHO ONHCATb OKPYHK=-
HOCTh, TO TOT NAPAMICAOTPAMM ~ IPAMOYTONLHHK,

21. [Isa paGouux, paboras BMECTe, BLIOJHAIOT 3aKa3 33 2 4 55 MuH. CKoAbKO
BPEMEHH KAMAbIH H3 HMX MOTpaTii Obl HA 3TY pAboTy, padoTas B OAHHOUKY,
€CJIH M3BECTHO, YTO OIHH M3 HHX BbIIOJHHA Ol 3Ty padoty Ha 2 4 GHCTpee
apyroro?

22, Tloctpoiite rpaduk QyHKLHH § = |x? — 62 -+ 8| W ONpenenHTE, NPH KAKHX
3HAYEHHAX a IPAMAs ¥ = @ UMEeT C TPadHKOM YeThipe OBILIMX TOUKH.

23. B AABC, naowans kotoporo 3+/3, yron A octpwiii, AB = 4, AC = 3.
Ha#ianre panuyc oKpyKHOCTH, OIMCaHHOR okoao DABC.
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Bapuanr Ne 20

Yacrs 1

1. [as Kaxaoro BbiPaXXEHHH YKEKHTE €10 3HaUEHHE.

Beipaxenue 3naueHue

A) -1,9+28 1)1%

B) 2: & 2)-35

B % - % 3)2,5
4)%

Orser: A B B

2. Ha rpaduke (cum. puc. 145) mokazano MaMeHeHHe TeMNIEpaTyphl BO3IyXa B
TeUeHHE HECKOJIBKHX 1aCoB. CKO/IbKO 1aCOoB MPOLOJ/IKAI0CH TOHWKEHHE TEM~
neparypii?

T °Ca
25
23
21
i9
17
15

0 51015201 6 11
22 centabpa 23 cenTabpa
Puc. 145

Orger:

3. B cocraBe COCHCOK MACO H OCTa/IbHEIE HHIPEAHEHTH! HAXOAATCA B OTHOLIE-
nun 4 : 41. Crosiexo rpaMmoB Msca g 900 r cocucok?
Orser:
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4. Ha koopmmuaTtHO# npsiMoil oTMedeHEl Yicaa p M g (em. puc. 146).

0 pr g
Puc. 146

Kakoe u3 caenyioamx gdces Haubosibinee?

1) -¢ 2)p-gq 3} =-p-—gq 4) p

5. 3H31{€]‘§}’!e KEKOro U3 Bb[pa?‘KEHHﬁ SRJAAETCH paui‘l@ﬂaJEbHHM '-'EHCJ'EOM?
1) vVB- V2 2) (V3 + v4)? 3y Y20 4y B
) ) { ) ) JiE ) /3

6. Yesonek poctoM 2 M BHIMT BepXylLIKy jJepesa H KpaH KpoIUM 10Ma (CM.
puc. 147). Boicora noMa 7 M, paccTosiiye OT desioBeKa A0 fepesa 4 M, OT Je-
pesa 1o noma 6 M. OnpeaesiiTe BEICOTY AEpEBa (B METPAX ).

o000

d

Rt |

&
[
I
¥

%2»\4
dm 6m
Puc. 147

Orser:

7. Haliante Mollydlb pasHOCTH KOpHER YpasHenus 22 + 5z + 6 = 0.
Orser:

8. B npaMoyrosibHOM paBHOGEAPEHHOM TPeyro/ibHHKE MHIOTely3a pasHa 8 (CM.
puc. 148). Haliure ero nnowan.

8
Puc. 148

Orset:
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9. anocm’re Bhipaxenne k(5 — k) + (4 + k)? n Haiigure ero 3nauente npu
k=~ mi""ﬁ" B oTseT aanumumTe nosiyueHHOE HUCAO,

OrgeT:
10. Ha kpyrosoii muarpamme (CM puc. 149) nokasaso pacnpenesense (B %)
HIKOJMBHAKOB, NOCEAIOUIMX CeKUMH U KpYKKH B Llome TeopuecTsa. Cayuali-
HbIM 00pa3oM BRIGHPAIOT OAHOIO IMKOJbHKKA. KaKOBa BepOATHOCTD, UTO OH
OKaXKeTCH CTIOPTCMEHOM?

(1) Teampansuwiii kpyorcox, 30%
q () Cexyus boxca, 15%
(®) Cexyus 6opubei, 20%

(4) Kpyscox xynunapuu, 15%

@ Kpyacox ensanus, 20%

Puc. 149

Ortger: .
t1. B npouecce noaroToBKy K COPeRHOBAHHAM CTPEJOK 3anHCHIBAN KOJHue-
CTBO NOPAXKEHHBIX UM LIeJIel B TeUEHHE HejIedIH:

JieHb nH | BT | ¢p | uT | nT | ¢6 | BC
koa-go | 43 | 41 | 47 | 46 | 51 | 50 | Bl

Ckonbko Ledielt B CpeiHeM nopaxan CTpeaok?

Orger:
12. Ha pucynxe 150 u306pax<eﬁa runepbosa y = f(x). Kakue us caemyromyux
yrBEpIEHHH O JIGHHON (DYHKLMK BepHbl? 3anuIinTe HX HOMepa.

1} ¥paeuense f{z) = 0 e uMeer pelenui

2) GyHKUKMY BO3PACTAET Ha NPOMEXYTKe [—00; +00]

3) f(~3) > f(10) :

Orser:

13. Haua reomerpuueckas nporpeccus 9, 3, 1, Hafipure cymmy Beex eé

1
g
YIEHOB.

Orser:
14. AC — nuamerp oxpymaocm (cM. puc. 151). Haliaure Beanuuny LABC
(B rpagycax).

Orser:
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Puc. 150
A

C
Puc. 151

15. KakHe u3 HaHHBIX yTReKAeHUA BepHbi? 3anHULIMTE HX HOMEDA.
1) Eciin B TpeyroqbHUKe ABa YTVla PaBHbi, TO OH PaBHOGEAPEHHbIA.

2) LlenTp OnMUCAHHOM OKPYAHOCTH JI@HMT Ha NEPECENeHHH BLICOT Tpe-
YrOJbHHKA.

3) ¥ napangesorpaMMa ecTh UEHTP CHMMETPHE,
Orger,

16. Haliaure HauMeHbluee Lesoe 3HaueHue x, yLOBJIETBOPAIOLIHE CHCTEME
3z +12<0,

HEPABEHCTR { 82

Orser:

17. 3 dopmyne £ = G&—gﬁz BLIPA3HTE 71y,
T

18. Pewunre HepaBencTro 2 — 8z + 15 < 0.



Bapuanr Ne 21 143

Yacrs 2

3anaHua 3TOH YACTH BHINOJHANTE ¢ 3ANHCHIO pewieHns

19. ¥npocrure BopaXkenue: (‘; té

+a—b_al+w)_w2—%2
—-b  a+b o —b? a +b% -

20. HokaxxuTe, 4T0 €C/H OKOJIO TPaneLu MOXHO OTMCATh OKPYXKHOCTD, TO 3Ta
Tpaneuys pasHoGelpeHHa.

21. Ha nyrb o TeveHu1o pexu KaTep notpatui 1 vac u nponuisli 15 km, Ha 06~
patHbli MyTh KaTep satpatia 90 mun. Hafaure cobeTBeHHYIO CKOPOCTE KaTepa
U CKOPOCTb TeueHHs (B KM/4).

22. Ioctpoiite rpaduk GyHKLUMH § = |22 — 62 + 5| 1 onpenenwTe, NpH Kakux
3HAYEHHSIX @ NPAMAS I = G UMeeT C IPaUKCM HeThIpe O6LUHE TOUKH.

23. B AABC, nioiab Kotoporo 33, yron A octpeiit, AB = 43, AC = 8.
Hatigure pagnyc oxpyxHOCTH, onucanuol okoae AABC.

Bapuant Ne 21

Yacts 1

2
1. Hafanre 3Hauenye BoIpaXeHus ( % - 1) -8+ 5.
OTger: .
2. Ha rpaduke H306paxena 3aBUCUMOCTD BLICOTHI TeNa (B MeTpax), Opoluen-
HOT'O BHH3 C HEKOTOPOH CKOPOCTHIO, OT BpeMeHH (B ceKyHaax ) (cm. puc. 152).
Cnycra kakoe BpeMs nocJ/e Havaaa IBWAKEHHA 3TO Te/0 GYAeT HaX0MThCH Ha

Boicore B M? (OTBer pafite B CeKyHnax).

h M

4
I 2o

20

& \
ot

10 \

i 2 tc
Puc. 152
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Orger: .
3. B knacce 27 uestonek, npHuéM Masbuukor B 1,25 pa3 Godiblie, yeM AeBoueK.
CKo/ibKO MAJLYHKOB B Kaacce?

Orger; .
4, Ha KoopamdaTHol npsaMoli oTMeueHb! Yiela = W y. Kakolt 43 pHCyHKoB co-
OTBETCTBYET YCNOBHIO T2 < y2?

I A 2) et t
*x -1 0 ¥ y -l x 0 1
3 i — 4) — —
) 0 yx -1 y 0 x 1
5, Cpamim"e IPeRIOKCHELIC HUCHa. B orgere YKaXKTE HaUMEHbBLIRE B3 HHBX.
1) 3v2 2) 2v3 3) 4 4) V15

6. Yoouka 3axpensexa Ha Oepery ¢ noMoiublo AByX kpennenni A # B, kax
nokasato Ha puc. 153 Kpennenye B naxoaurten Ha paccTosuxk 40 ¢m ot on-
HOI'O KOHH@ yAOMKA W 1,2 M ot apyroro. Ha ckobko nommumercs AJHHHbBIR
KOHELL YAOUKH, €ClIH KOPOTKHE OlyCTHTb Ha 5 em? (Cunraercs, 4To KpenneHie
B uenogpuxuo). OTeet 1aHTe B CAHTHMETDAX.

N
ol
4 B
Pue. 153
Orser: .
7. HalinuTe rauGonbunit Kopenb ypaBHenust 2 — 5z + 6 = 0.
Orser:

8. B pasnoGenpenno# tpaneunn ABCD orpeaok CH = 4 ARASETCA BHICOTOH,

BC =4uCD = 5(cm. puc. 154). Hafinnre naowians 3T0M Tpaneux,
OrserT: .

9. Ynpoctute Bupaxenue (a + b)? + (a — b)? 1 naligure ero axauenne npu

a = \/%, b = /3. B 0TBET 3anuiIHTe NOJYHEHHOE YHCIO.

OTser:




Bapuant Ne 21 145

B _4 ¢
4 5
4 D
Puc. 154

10. B mewuke 50 kaprouex ¢ uncaamy oT 1 1o 50. 17 marematikos, 15 dusukos
H 18 XHMHKOB 110 0¥epeaH BHITACKHEAIOT KaPTOYKH U3 Melika. Kakosa Beposit-
HOCTb TOTO, 4TO KAPTOMKY C HHCJAOM 13 BBITALMT OIMH M3 MATEMATHKOB?

OrBer: .
1. ITporpaMMucT noOCuHTaM, CKOMILKO Pa3 OH ON03AaA Ha paGoTy B TeueHue
KAMIOro MECALA B FOTY M NIOJYHIJ ClleAyIoLuil psaa xanuwix: 1, 0,3, 5,2, 0, 10,
53,1,3,0

Hafiaute MeaMaHy 5TOro psiia JaHHbBIX.

OTeer: .
12. Ha pucynxe 155 uso6pamén rpaduk ksanparuusoil dyrnkun y = f(x).

YA

[p—_—

—

“;.(

/ (4] \ 2
Puc. 155

3anuiunTe HoMepa BePHLIX YTBEpXKIOCHHHA. x

1) Haubounniuee 2nauenne hyHkund y = f(x) paBHo 6.

2} nauBonpiuee sHauenne HyHKUMK TOCTHIAETCH NPH & = 2,

3) £(=3) > £(-1). |

Orser: .
13. Jana apudiMersueckas nporpeccus ¢ fepesiM uiedom a; = 5. Hafiaute
PA3HOCTD 3TOH POTPeCcHH, eC/iH CyMMa NepBblX CeMHAANATH ef 4IeHOB pag-
Ha 51.

Oreet:
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14. Touka O — ueHTp oKpywHoCTH, LABC = 145° (cm. puc. 156). Haianre
peitudy yraia ACGC (oTBer fakiTe B rpagycax).

5/
|

A

Puc. 156

OTseT:

15, ¥Ykaxure HoMepa BEPHLIX YTREPXKACHHEL
1) B n1060#1 4eThip€XyToSibHEK MOXHO BITHCATh OKPYKHOCTh.
2) [lunarenann pomGa pagHbl.
3) Bokpyr pasroGeipeHHOR TPaNeLty MOXHO OfIHCaTh OKPYHOCTD.
Orger:

16, Ilas ka0l CHCTEeMbE HEDABEHCTR YKAMHTE MHOXKECTRO pelieHuit.

Bripamenue 3Hauexue
z+3>1 .
A) g —1<? I} ner pelenuit
1<z
B) lez>9 yr<3y
1-2x<5b
B) 92 -3 < g Nzr>-2
4y -2 <z <3
Orser:

17. Y3 dopmy.isl cymMbl BeckoHeuHo yOuIBaIOLIEH reoMeTPHUECKOH Nporpec-

ey § = I_bjz - h BeipasuTe q.

18. Henonsays  prcydok 157, pewuTe  cHCTeMy  YDaBHeHHH
Jy+4x+9=0,
dy — 3z = 13.

1) (=31) 2) (L;4) 3) (40) 4} (0;-3)
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) T
8 //}y -3x=13
3y +4x 4\-9 =0 4 g
o \ 4y = 3x ~ 12
\\ ,// \ ///
PR N
// -3 \\ W{}) ,X\ %
\\ ,// \
X
p. Iy +4x=16
N
A AN
Fd AN
Puc. 157
Yacrs 2

-~

3ananus 3TOH YACTH BLINOMHARTE C 3AMUCHIO pelieHHs

zd — 7% — 18
(z—3)(x—D{x+3)
20. Joxaxure, 4TO eC/H BOKPYT NAPAJAIE/IOrPaMMa MOMKHO ONHCATE OKPYX-
HOCTb, TO 3TOT NAPAAENOrPAMM ~— TIPAMOYTOJBHNK.

21. CyMMa nepBbiX HeTbIPEX WiIeHOB FeOMeTPHUECKOH NpOTPeccHH paBHa b,
cyMMa Clieflylouwx eé veTbipéx useHos pasHa 80 . Halianre nepsbiii unen 3Tok
fPOrpeccHy.

22, VizsecTHo, uTo rpaduky dyHkuuii y = 2z° +pr — 12 0 y = % + 6z — 16
HMEIOT DOBHO OAHY OOLLYI0 TOUKY, MpHuéM afCUnCca 3TOH TOUKH TOMOKUTEAb-
Ha. HafnTe KoOpaHHATEL 5TON TOUKH W NOCTpo#iTe rpaduKy 3aJaHBBIX (yHK-
UWHA B OZHOH CHCTEME KOODIHHAT.

23. B rtpeyroabuuke ABC Ouccextpuca CK nepecekaer meapany AM
B Touke H, a Guccexktpuca DL nepecexaer AM B rouke R, npu atom
AH : HM = 3 : 2, AR : RM = 5 : 2. Hailtmre nepumerp Tpeyroieiu-
ka ABC, ecsiy ero niioliaie pasua 150.

19. Coxparure 1pobh
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Bapuant Ne 22

Yacrb §

1. Halimure 3Ha4eHHe BoIparKeHHA (—15@ + 1) -8+ (%)2

Oreer: .
2. Ha rpaduxe vaoGpaxkena 3aBHCHMOCTE BLICOTHI

cBOGOIHO Majaouiero Teaa (B MeTpax) OT BpeMeHH A, oo

{B cexynnax){cm. puc. 158). Ha kakof Bricore Gyaer 25

HaXOMHTHCA 3TO TENIO Yepe3 OfiHy CeKyHAy najeHus? =7

(Oreer nafite B MeTpax). 22 N
Oraer: ) 13 \

3. B wnacce 18 manbuukos, npruéM ux B 1,2 paza 1(3 }

Goubtue, yeMm feBoyek. CKONbKO YesIOBEK B Kiacce? -

Orser: . 1 2 tcC
4. Ha koopauHartHo# [paMoii OTMEUEHB! YHCIIa T H .

2 Puc. 158
Kakas xapTHHKa COOTBETCTRYET YCIOBHIO 2° > y?
[} } —t—t 2y ———t t !
0 x 1y ~1 x 0 1 ¥
3) > 4) —4 — —
0 y | x 0 x y 1
5. CpaBHUTe NPECKEeHHbIe YHCAa. B 0TBeTe yramuTe HaHGOIbILeE U3 HUX.
1} 2v/5 2) V1§ 3) V3. VT 4) 4

6. Ynouka 3akpenjeHa Ha Gepery, KaK no-
ka3ano Ha pHcyske 159, Kpennewwe B
HAaX0AMTCR Ha paccroanud 0,5 M 0T on-
HOrO KOHU& yaoukd W 1.5 M or gpyro-
ro. Ha ckoabKo onycTuTes IHHHbI KOHeL
YAOUKH, €CJIH KOPOTKHH KOHEU NOZHUMET-
ce Ha 10 cm? (Cuntaercs, uTo KperieHHe
B nentogsuxuo). Orteer JaiTe B METPax.

Orper: . Puc. 159
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7. Haliaure HauMeHbLIHI KOpeHb ypaBHenns 22 + 5z — 6 = 0.
Orger:

8. B paBroGeapenHol tpaneunu ABC D seicora CH pasua 2, croposa AB
paBua 4 (cM. puc. 160). Halaure yron C'DA. Otger nalite B rpagycax.

B C
y, 2
-y
A 17 D
Puc. 160
Orger: .
9, YnpocTHTe BRIpaKente —o— + b__ _2ab ¥ HaHpMTe ero 3HaueHHe
a-b a+b g%
np e = 17,38 u b = +/210. B oTBer aanuLiuTe NoayueHHO® YHCIIO.

Ornrer:

10. Koaony na 36 kapT neperacoBslBaioT, Nocje Yero OTCUMTHIBAIOT TpHHA-
auaryo no cuéry kapry. Kakosa BeposiTHOCTB TOTO, UTO 3T2 KApPTa OKaXercs
NHKOBOH MacTH?

O7rBer:

11. 32 4 roaa ofyYeHHs CTYAEHT MEXMaTa NPOrYJisd HEKOTOPOe KOJMHYECTBO
nap. C neproro no BOChMON CeMECTp OH FIPOTYJIAN B KaXIoM Ccemectpe 1, 5, 4,
15,9, 20, 13, 17 nap coorpercTBento, Haflure Menany 3T0r0 paja JIaHHbIX.

Orser: .
12. Ha pucynke 161 naobpaxén rpaduk kpajpariusofl dyHkuuu y = f(x).
F 94
2

¥

Puc. 161
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3anuwnTe HoMepa HEBEPHBIX YTREDKACHH!.

1) PyukumA Bo3pacTAeT Ha NPOMEXYTKE [~5: -+oo).

2) HaumMenbillee 3Hauekye QyHKIHMY paBHO —4.

3) F(3) > f(~3).

Orger:
13. lana apmbmemt:ecxaﬂ niporpeccus ¢ pasioctoio d = 2. Halaure nepesti
uJ/IeH 3Tol POTPeccHy, ec/id CyMMa NepBbiX RBaALATH ¢& uieHon parHa 20,

Orger:
14. Touxka O — ueHTp oxpymaocm LAOC = 100° (cm. puc. 162). Hafinure
BennunHy yraa ABC (orser pafite B rpagycax).

C
B ]

Ty

Puc. 162

Otger: .
15, YKaxuTe HOMEPa BEPHBIX YTREDIKICHHI,
1) B m0G0# TpeyroJbHHK MOMXKHO BIIHCATE OKPYKHOCTS.
2) Ecain y Tpanewut oids U3 yrioes pased 90°, 70 oHa ABARCTCH KBALPATOM.
3} B napaanenorpaMme Bee CTOPOHBI PABHLI,

OrserT: .
16. 1151 kaxaoll cucrems! Hepaaeﬁcm YKaXKHTE MHOMKECTRO DELUEHHR,

Bripaxenne 3HaueHxe
204+1>1 .

A) £—-3<0 I) ner pelerni
20 —-1>1 .

B) 43 < 2)0<x <l
Jz+2> -1

B) 9 —z<0 INzxr>-1

4Hyx>2
Orser:

17. M3 dopmyant neprmerpa ripamoyronbiika P = 2a + 2b spipasure cropo-
HY a.
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. | 3z -2y =6,
18. Hcnoabays pucynok 163, pettnre cucreMy ypaBHeHHH { %y + 33 = —6.
" E
A1/ |
2y + 3x W\—"ﬁ X 2y~ 3x =~
\\ // | \\ //
X
//_2 N _? 4 i N
/ - N
2y —3x =6 N\
=3 gy +3x =6
/TN [
Puc. 163
1) (0;3) 2) {0;-3) 3) (%,0) 4) (-=2;0)
YacTe 2

3ananug 9ToH YACTH BRINOJARANTE € 3aNHChLIO PellleHAS

- 32° — 4
— 20z — 1)(z +2)’
20. B parHoGeapeHHYIO TPallEUMIO, Y KOTOPOH OAHO GCHOBAHUE B 4 pa3a MeHb-
e APYroro, BNUCAHA OKPYKHOCTb. JIOKAXKHTE, UTO PAAHYC STOH OKPY)KHOCTH
paBeH MeHbLUEMY OCHOBAHHID,
21. Cymma nepsbix LIECTH YICHOB FeOMeTPHUECKON TIPOTPECCHH PaBHa 3, cyM-
M4 CJEAYIOIMX LIeCTH YiaeHoB paHa 192, Haliaure neprbifi wien 3To# npo-
FPecCHH.
22, UasectHo, uto rpaduxu dyukmity = 3x2+pz—6 u y = 222 —z-15 ume-
0T POBHO OIHY ODILYIO TOUKY, puués eé abcimcca noaoxurensua, Halipure
KOOPAHHATH 9TOH TOUKH H NOCTPONTe rpaduky 3ajaHubix dyHKLME B OaHON
CHCTEME KOOPIHHAT.
23. B peyroabHuke ABC Guccektpuca BL nepecexaer meanany AK B Toy-

KM _ 3
MA ~

19. Cokparure apobs &

ke M, a Guccextpuca CN nepecekaer AK B Touke R, npu 310M
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% = g— Hallaure niowans tpeyroasiuka ABC, ecin ero nepumerp pa-
geH 144,
Bapuanr Ne 23
Yacte |

1. ﬂ.ﬂﬁ KamAoro BhiPAKEeHNA YKAMKKTE €70 3HaueHue,

Buipamenue 3uaueHue
A) 1,6»% 1} ~0,69
.6
B)2: 7y 2) 12
_4 i1
B) 0.11 3 3) 5
3
AT
Orget: A b B

Ammoceproe daenenue, mm. pm. cm.

7005

560 ™

300 >

-

1 3 5 7 9 Il 13 Bucoma, xu
Puc. 164

2. Ha puc. 164 n3obpamena 3aBHCHMOCTL aTMOCHDEPHOTO ABJIEHUS OT Bbi-

COTH Hal YPoBHEM Mopsa. Ha kakof BbICOTe (B KM) HAXOHMTCH JeTaTeflbHbif

annapart, ecsid HapOMETP, YCTAHOBAEHHBIH B HEM, ToKa3biBaeT 150 MM, pT.CT?
Orper:
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3. Iaowans 3emenn KpecTbAHCKOTO XO35ACTBA, OTBEASHHAS LS 10CAIKH 313~
KOB, COCTAB/AET 65 ra 1 pacripefenesa MeXly MUeHUIEH ¥ POXKBIO B OTHOLUE-
Huu 1 0 4. CKOTBKO I'a OTBEACHO N0 TUIEHHKEY?

Ortger: .
4. Ha roopaunarnof npsimoii (puc. 165) ormeuenst yucna a u b. Kaxoe nz uu-
CeJl, MPHBEAEHHBIX HHXKe, HauMeHbjee?

a 0
Puc. 165

¥

e

1)% 2) a 3) ~ab ) b—qa

5. 3HaueHHe KaKOTO U3 BbIDAXMEHWH, NPUBEASHHBIX HHXKe, SBASETCS paLMo-
HA/IbHBIM HHCJIOM?
pva-vi o2 Y2 5 BisvE 4 (3- VB
V4. 11
6. [lnuna Tenw yenoBeka (oM. puc. 166), crosiuiero Ha paccTosiHiu 4 M ot do-
HapHoro ¢Toala, coctapaset 2 M, Onpefeante BHICOTY ¢TON0A B METPaX, eCiTH
POCT 4enoBeKa pareH 1 M 75 om,

AQO-.
?
T Im75em
\
e o
4m 2m
Puc. 166
OTger: .
7. HalijmTe HanMeHbIINI KopeHb ypasHenus 22 — 4z — 21 = (.

Oreer:

8. DokoBasl CTOPOHA TPaNeliuy. ParHa 4 -CM, a OfiHH H3 NPHACTI0WHX K Hell
yraos pasen 30° (eu. puc. 167). Hakanre naowans tpaneuuu, ecau eé ocHO-
BaHus paBHbl 4 cM u 8 cm. Oreer palite B cM2.

QOraer:
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4 cm

D

30°

' Bem

Puc. 187
9. Ynpoctute BhipaeHne ﬂ:_;gf — {a — b) v HafiauTe ero 3HaueHHe NPH
a=2 b=23
Orgert:

10. Ha xpyrosoit nuarpamme (om. puc. 168) noxaszaHo pacnpeneneHue CTyaeH~
TOB YHUBepCHTETa 1o hakyabTeTam. s yuacTHs B COLMONOIHYECKOM HCCne-
HOBAHHM CIyyadiHbiM 0Opa3omM BoIGHPAIOT OAHOTC U3 CTYACHTOB.

COLHOOTH4ECKHH
CCTECTBEHHD

MareMarHuecKui

IKOHOMHYECKHIT

Puc. 168

BeposTHOCTb KaKOro U3 Cllelytounx cobbiThi HaubonbLiiasn?

1) Byner BhiGpaH CTYAEHT 3KOHOMHYECKOro haKkynbreTa.

2} Byaert BuibpaH CTYAeHT MaTeMaTuueckoro dakyasTera.

3) byaer niOpan CTYLEHT eCTeCTBEHHO- HAYUHOTO (aKy.IbTeTa.

4) Byner BuiGpan CTYACHT COLHOMOTHYECKOTo akyasTera.
11. Adanacuit B TeyeHHe HeleNH HIMEDSLA Bpemsi (B MHHYTax ), 3arpayusaemoe
HM Ha A0POTY B Koay. PesynsTaTel cBoMX HaGTIONEHHA OH 3aTHCAN B TAOMMLLY.

Heub wegenn s Br|Cp|Ur|ITr|Co
Bpewms s musyrax| 20 |15]16 24| 13|12

CKosbKO MHHYT B cpesHenm 3atpaunsan Adanacuit na nopory?
OTgeT:
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12. Ha pucytke 169 uzoGpamén rpadmk xBajipaTuuHoi hyHKHK § = f(z).
YA

L 4

~\ 3
-1

Puc. 169

Kaxue 13 crefyioiinx yTeepxaenufl o 1ansHolh GyHKUMY He BepHbI? danu-
LWIHTE UX HOMEPA,
1) dyHkuus yObiBaeT Ha nipomexyTke (—1; 1].
2) PyrKuMA yOBIBaeT Ha npomexyrtke [—1; 3).
3} Haumenbinee 3Hauenme Gyukimy —1.
4) f(-1) > f(1).

Orger:

13. Nana apudmernueckas nporpeccus —7, —4, —1, ... Halinure cymmy nep-
Boix 14 eé usenos.

Orger;

14. Touka O ~— uentp oxpyxHoctH, ZACEB = 25° (cm.puc.170). Hainure
pennuuny yraa AC B, Oteer zaifTe B rpagycax.

C

Puc. 170

Oreer:
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15. 3anuuure HOMEPa BEPHBIX YTBEPHKACHHII.
2
1} Taotwais kpyra onpeneasiercs gopMynoll § = %w

2) TpeyroJibHUK o CTOpoHaMi 2, 3, 4 CyulecTByer.
3) HaumeHbilee 3navenne dyukunn y = 2x° cocrasiser —1.
4)] - 8] > |21
OTtBeT: .
16. Hafiaure HanGonbinee 3HaueHue z, YAOBACTBOPRIOILEE CHCTeMe Hepa-
Sr+10<0,
z+4 20

BEHCTB {

Orger: .
17. Y3 dopmyasl v = vy — at BulpasuTe £.
18. Mcnonbays pucyHok 171, petunre cHeTeMy ypaBHeHH

z+y= -4,
4z — Sy = —16.

yA
N

/\}/ ‘e.x

o
N B
™,
&
My

Y.,

.

Puc. 171

YacTe 2
3anaHua 3T0H YACTH BHINOAHANTE C 3ANUCLIO PelIeHHA

a+b—¢
a+b+e

2

19. ¥npocture soipaxense (a2 — % — ¢? + 2be) - 2a¢ - c*,
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20. B napannencrpamme ABCD touka E — cepeauna cropous: AB. HMs-
BectHo, yro EC = ED (cm. puc. 172). lokaxure, uTo gauublil napanieno-
FPaMM =~ [IPAMOYTOIbHHK. B c

A D
Puc. 172

21, Criopremen nporibl Ha Galiiapke NPOTHB TEUEHUS HEKOTOPOE PacCTOs~
HHe. 3aTem ABa 4aca OTAOXHYJ M BepuyJcs ofpatso. Bcé nyrewecrsue sa-
HANo 5 vyacos. Onpenesure, Ha CKOABKO KHIOMETPOB CTIOPTCMEH YAAIHACH OT
HCXOAHOM TOUKH, €CIM CKOPOCTb TEYEHHS PEKH COCTaBasieT 2 KM/4, a cob-
CTBEHHAs CKOPOCTD JIOAKH — 6 KM/4.

22. [Toctpofite rpaduk dyHKuuy 22 — 3|z] — 1 OnpenesuTe, PH KAKHX 3HAUE-
HusAX nepementod C npsimas y = C UMEET He MeHee TPEX TOYEK Nepecedents
¢ rpaduxoM 3Tolt QyHKUHY.

23. Croponst AC, AB, BC 1peyroabuuxa ABC pasunl 24/3, /7, 1 cootser-
craento. Touka K pacnonoxkeHa pHe Tpeyronsiika ABC, npuuém orpesok
K nepecekaer cropoHy AB B Touke, oTiuuHof or B, Massectho, uto tpe-
YrOJMbHHK ¢ BepluHaMy B Toukax K, A n C nogoGex wexomomy. Habaure
kocunyc yraa AKC, ecin ZKAC > 90°.

Bapuanrt Ne 24

Yacte |

1. JInst k@010 BHPAXKEHNS YKaKUTE Er0 3HAUCHHE.

Bripamenue 3uaucHue
T 7
A)16- 1 4
. 8
B)2: 2) 2
1 1
B) 1,5+ 3 3) 3
4) 1,4
A|B|B

Orser:
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2. Ha puc. 173 uszobparkeHa 3aBHCHMOCTh aTMOC(EPHOTO AaBJieHns OF Bbi-
cOTbI Hal ypoBHeM mopsi. Ha kako#l BeicoTe (B KM) HAXOANMTCS JeTaTeqbHEIH
annapar, ecau GapomeTp, YCTAHOBJIEHHKIH B HEM, NoKa3biBaeT 350 MM.pT.CT?

“Amuocqbepnoe dasreHue, Mm. pat. cm.
900
7001
\k
N
500 N
\\
300 P~
100 =
I 3 5 7 9 11 13 Bucoma um
Puc. 173
Oret:

3. Mnowane 3eMenb KPeCThAHCKOTO XO3AHCTBA, OTBeEHHAs IS NOCAMKH
0BOLLEH, cocTaBseT 46 ra W pacripelelieHa MeXIY KapTodeseM 1 MOPKOBbIO
B orhowerud 11 1 9, Cxoabko ra 0TBEEHO NOA KapTodens?

Orpet:

4, Ha koopimsaThol npamoit (puc. 174) otmeuenst yucna a u b. Kakoe us npu-
BelEHHbIX HIDKe unce HanGobilee?

a b 0 x
Puc, 174
b
1)5 2 a 3) ab 4)a-»b
5. 3HaueHHe KaKOro BhIPAKEHHS ABASETCS PALHOHANBHBIM YHCAOM?

1) 5-v12- V1 2)\% 3) V3 +3v3 4 V7@
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6. lnuxa TeHn yenoreka {cm.puc. 175), croduero okono hoHapHoro cToaba
BbicoTol 8 M, coctasisieT 3 m. Onpesenute YRANEHHOCTL YeJOBEKA OT CTOGA
B METpax, €CJIM POCT yesiopeka paseH 1 M 50 ou,

On..
3 T
o :\ _________
T TS50 cm
.l -
Puc. 175
Otger: X
7. Haiaure Haumenbluni Kopess ypasnenust 8z2 — 5z — 3 = 0.
Orgert:

8. OcHoBanus Tpaneuyy pasHbl 8 oM 1 10 cM. BoKoBas CTOPOHA TpanetH

paBHa 6 cM, a OAHH U3 NpUAEraOILMX K Hefi yrios paser 30° (om. puc, 176).

Hanaure naowans tpaneuns. OTBeT BhipasHTe B cm?,

B 8cm C
&
A
10 cm D
Puc. 176
Orger:
2 _ 32
9, Ynpoctute BoipaskeHue Q&—:}gm + {a — b) v waitnuTe ero 3uauexde OpH
a=2b=23
Orper: .

10. Ha kpyroso# opuarpamme (M. puc. 177) nokazaHo pacrpeeneHue CTyAeH-
TOB yHUBEPCHTETa no thakyapTeram. [List yuacTusi B COLUMONOTHIECKOM HCCTE-
HOBAHMM CayuaitHbiM 06pa3oM BbIOHMpaIOT OJHOTO M3 CTYieHTOB. BepoarHocTh
KAKOTO M3 CAeIYIOHX COBLITHA Hanbobiuasn?

1} DByzer BuiGpaH He CTYEHT SKOHOMHUECKOTo (aKyIbTeTa.
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coUHOJoruHeckni "
€CTECTBEHHO  HayUHBIH

MareMaTHyeckni

IKCHOMHUSCK

Pue. 177

2) Dynet BoifpaH He CTYAEHT MAaTEMATHUECKOTD (haky/bTeTa.

3} Dyzer geifipak He CTYREHT eCTECTBEHHO-HayuHoro dakyasTeTa.

4) byaet suifipaH He CTYAEHT COUMONOTHYECKOTO DaKyabTETA.
11. Adanacuil B TeqeHne HEENH H3MEPSA PACCTORKNA (B MeTpax), npeoione-
RAEMbLIE HM BO BpeMs Ipory/oK. Pesynbratel ceoux nalaiofenni OH 3anucan b
rabnuny.

Henw negenn In Br { Cp Uy Flr | €6
Paccronnue s merpax | 1200 | 800 | 760 | 1250 | 640 | 360

Kakoe paccrosnue (B Merpax) npoxoaun AdaHachil B cpenHem 3a ofHy
NIPOTYJKY ?

Orpet: .
12. Ha pucynre 178 nzobpamén rpadek ksaapatuynoll dyHkuud y = f(z).
Kaxue 13 caenylouix yTBEPKIERHA 0 RaHHOR HYHKLMM HeBePHb? 3aniluTe
HX HOMepa.
1) @ynxuns yGosaeT Ha npomexytke [—1: 1]
2} PyHxUus yOBIBAET HA TIpOMEXYTKE [—3; 1)
3) Haumerbilee 3HaueHne GyHKURY paBHo ~—1
Hf-1) > (1)

Orger: .
13. [lana apudmernueckas nporpeccus —3, —1, 1, ... . Hafiaure cymmy nepssix
18 €& uneHoB.

Ortger: .
14, Touka O ~ ueHtp okpyxKroctH, ZACEB = 28° (em.pue.179). Hafinure
sesinunny yraa AQB. Orser naiiTe B rpagycax.

Orger:
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Hy

Puc. 178

% B
Puc. 179

15. Kakue ux Tpéx AaHHBIX YTBEDXKACHHH BePHBI? 3aNULIKHTE HX HOMEpa.
1) Mnouwtane kpyra onpenessercs gopmynoh S = 2R,

2) TpeyrosbHHK co cTopoHamu 2, 3, 5, cyluectsyer.

3) Haumenbluee aHauenue GyHKunH i = 22° — 1 cocraBnser —1.

Orper:

16. Hatinure nanbosbluee 3naveHue x, YOOBNETBOPAIOLIEE CHCTEMe Hepa-
3z 14 22,
z+4<2

Orser: .
17. Hla dhopmyasl v = —vg + at BuipasuTe t.
18. Ucnoabays pucynox |80, peiture cucteMy ypasHeHuil

x»-~y=5,
4z + By = ~186.

BCHCTB {
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=Y
N
N
///"‘ \<x
3 \%
™. e 1 \{,@
ZNGHE N x
\\g}’\\\ //‘" A
N |23
N
—4 >
Puc. 180
Yacrs 2

3ananug 270k YaCTH BLINOAHANTE € 3ANUCHIO PEleHUA

2
19. ¥npoctute blpameHe -= -1 L._1|. 2=n

n? - an 1 1—a?
n
20. B napannenorpamme ABC D touka M — cepenuna ctopoust CD, K —
cepéinna ctoponbi AB. Hasectho, uro KO = M B (cm. puc. 181). Hokanm-

1€, yto ABCD — npsaMoyronbHuK.

B C

K

A D
Puc. 181

21. CnopreMen apondsli Ha GafgapKe NPOTHB TEUEHHS HEKGTOPOE paceTo-
siHMe. 3aTeM yac OTOOXHYA W BepHyaca oOpatuo. Beé nyrewectue sanano
4,5 uaca. Onpepenure, Ha CKOJBKO KM OT HCXOJHOH TOYKH YAAJAWACH CHOPTC-
MEH, €CJIH CKOPOCTb TEYEHHA PEKH COCTABNAET 3 KM/u, 8 COBCTBEHHAR CKO-
pocTs Gaiaapku 7 kM/4.

22. [locTpoiite rpadux byHkunn y = —x + 5lz| — z? W onpegeante, npu
KakHx 3Hauennax C npaMan y = C UMeeT He MeHee TPEX TOYEK NepeceyeHHs ¢
rpauKomM 3TOR GyHKLHH.
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23. Cropoust AC, AB, BC tpeyronburka ABC pasum 3v/2, v14, 1 cootser-
creenHo. Touka K pacnosokeHa sHe tpeyrosbhuka ABC, npuuéM oTpe3ox
KC nepecekaer cropoy AB B Touke, omanunoii ot B. MasectHo, uto Tpe-
YrOJLHUK ¢ BepuiHHaMu B Toukax K, 4 u C nogoben ucxoanomy, Hafanre
Kocunyc yriaa AKC, ecnn LK AC > 90°.

Bapuant Ne 25

Yacrs 1

1. [l KaXAOT0o BLIpaXKEeHHA YKAKHTE ero 3HayeHHe,

Bripaenue 3nauenue
A) % ~0,4 1) 1.2
6 2
B) 2-14 2) £
B) g . 0,9 3) 04
4
4) =
Orger: A b B 5

2. Ha nuarpaMme nokasaHa cpeaHss TeMnepatypa Bosgyxa (B °C) B ropoae
N 3a kaxablit mecsit 2011 roga (em. puc. 182). Onpenennre no axarpamue,
CKOMbKO MecALes CpeHsis TeMnepaTtypa Goia shie 10°C.

Puc, 182

Orger:
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3. Cyxas LeMeHTHAN CMeCh COCTOMT W3 LIEMEHTA H NeCKa, B3ATLIX B OTHOLIEHHH
1: 3. CKONBKO KHAOIPAMMOB LieMeHTa HEeOOX0AWMO B3ATH, YTOO! NOAYYHTE 2T
LIEMEHTHOH CMecH?

Orger: .
4. Ha koopanHaTHOR NpaMol oTMeueHbl uicaa a v b (cM. puc. 183).

b 0 a
Puc. 183
Kaxoe u3 caeyiommx yuces gexut mexgy 0 v d?
1) ~b 2)a+b 3Ya—-b Hb—-a
5. 3HavuenHe KaKOro U3 BhIpAKeHUH ABIACTCH PALHOHABHBIM HHCIOM?
1

V5 —= 2 5—1 5+1

VB (V- 1(V5+1)
3)V5(v5 1) 4) (V5 - 1)?

6. Hemy paBro paccTonHHe (B M) MEXIY BEpPLIHHAMH TOMOJNA U &/I4, €C/IU Bhi-
coTa TonoJia 8 M, BHICOTA €1 4 M, 2 PACCTOAHHE MEXAY AepeBbamMu 3 M (cM.
puc. 184)?

SO\ m
~
~
~
~
8 m AR
A
N 4m
T T T 7T
3m -
Puc. 184
Orger: .
7. Haigure HanOoMIbILKI KopeHb ypaBheuus 22° + 3z + 1 = 0.
Orser:

8. Cpennas auaus NpamoyrodbHoi Tpaneunu pae#a 6. Oano K3 eé ocHoBa-
Hubt GoJible apyroro 8 2 paza. Octpeifl yros nps ocHOBAHHK paBeH 45° (cMm.
puc. 185). Hafiaure naocwans Tpanenyy.

Orser:
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Puc. 185

9. Ynpocrute Beipaxcenue (z — 2)(3z+4) — 3(z + 1)? u naitaure ero sHavenne

fpH & = — g B orser aanuwmuTe nonyyennoe uncio.

Ortert: . :
10. B kopofike ¢ npusamu 19 HIpsl B JAPTC MEKAT MAMKHE HIPYIIKH: 3afuu-
K¥, MeNBeXaTa ¥ Mbllata, 3aiuiKH COCTABIISIOT g a MeBexara % 4acThb

ot obuiero uica npu3os. BepoAtHocTh KAKOTO H3 CAEAYIOWIMX COOLITHIT HaH~
Soapluan? .

1) Hayraz snibpanunit ipus Gyner 3aH4uK.

2} Hayrapn pnifpaHsbiii npus 6YAeT MENBEIKOHOK.

3y Hayraz epiGpannbii npus 6yner MuILIOHOK.

4) Hayran peiOpanseiil pus He 6yaeT 3ali4HKOM.
I1. Kciowa xamapiit Mecall uamepsuia CBOH POCT ¥ BLIYHCAANA, HA CKOJLKO
CAHTHMET]IOB OHA NMOAPOCAa. Pe3ynsTaThl BEIYHCAEHHA 3anHCaHbl B Tabsvue.

Mecsau IHBAph | (heBPaJib | MAPT| anpedb | Maji | HIOHB
Yaennyenune pocra{cm) 14 1 12 14 |1,2] 1

Ha cko/ibko canTHMETPOB B MECAU B CpelHeM HaMenaica poct Kewwu 8
HTOT IEPHOR?

Otper: .
12. Ha pucynke 186 n3oGpaxén rpaduk ksaapatiunol Gyukunn y = f(z).
Kaxue u3 Crefyuimx yTBEpKIEHHR 0 aanHOH hYHKIHK BepHB? 3anuiuuTe ux
HOMeEpa.

1) £(=8) < £(3).

2) DyHKLHA NOCTHTAST CBOEIO HAWMEHBLIEQ 3HAYHHS B TOUKe & = —3.

3 flx) < Onpuz e (—2;2).

Orger: .
13. Ilana apudmernueckan nporpeceus —3, —1, 1, ... . Onpegeanre Konuue-
CTBO BJEMEHTOB 3TOH TOCNEAOBATENLHOCTH, He NMpepocxoAwinx 30 v kpat-
HBIX 3.

Orser;
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Yi
y=f(x)

-3

Pue. 186

14. Ha okpymHOCTH ¢ leHtpoM B Touke O aexar touku A, B u C,
ZBOC = 50° (cm. prc. 187). Hatinure ZOC A. Orger palive B rpastycax.

C

507

Puc, 187

Orper: .
15, Kakue 13 IaHHLIX yTBeD)KACHHUH BEPHBE? JalHUIMTe HX HOoMepa.

1) CylliecTsyIOT TPEYIOALHHKH, ¥ KOTOPBIX CyMMa ABYX YIVIOB paBHa Tpe-
ThEMY YIIY.

2) CyLuecTBYIOT TPEYIOIbHHKH, Y KOTOPBIX CYMMA NBYX CTOPOH PaBHA Tpe-
TheH CTopoHeE.

3) B 1o6yio oKpy»KHOCTB MOMXHO BIIHCATD NPAMOYIONLHUK.

OTser: ;
16. Haflure KoyH9eCTBO LENOUHCAEHHBIX 3HAUEHHR T, YAOBRETBOPRIOUIHX CH-
CTEME HEPABEHCTE { 12 -3z <18,
2r - 11 € 17.
Orger:

17. M3 bopmyaist ¢, = a; + (n — 1)d Beipasure n.
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18. Mcnoanays pacynok 188, pelunte cuctemy ypasHenn# { gg ‘_i' ixﬂz_lgy
N\
A |
\ \\ Ay —x=5
y+ix= wif-‘;\
\ 3
N
1 \\ 2y = x =~
< N -
- -3\ -2 | O 4 *
\ -1
N
\ \
4 N\
3y +4x =13
\ 1
Puc. 188
Yacrtp 2

3ananuns 910 yacTh BLInGANSTE ¢ 3aNHCLIO pelleHYn

(x—3? 22-4r4+3
z?-22-3  z?-1
20. B npamoyroncHoM Tpeyroibiike ABC ZB = 90°, M N — cpenuss -
Hust, MN || AB. Nokaxure, UTo PALHYC OKPYKHOCTH, BHCAHHOH B TPEyrosib-
auk ABC, B 2 pasa Gosbllie paaHyca OKPYKHOCTH, BIIHCAHHON B TPEYTOIbHHK
MNC.

21. Kouika, yBuIeB MBIILKY, HAXOJALLYIOCH OT HE HA PACCTOAHHH 5 M, NOFHA-
JN1ach 3a Hell Co CKOpOCTBIO 7,2 KM/4. Uepes 2 ¢ nocJie Hauaa ABHIKEHHS KOHIKH
&€ yBUAEH MBILKa 1 coGara. Mblus crana yGerath 0T KOLIKH, a cobaka, Ha-
XOAALIAACH OT KOLWKH Ha PaCCTORHHH B M, TIOTHANACK 32 HER,

Kro paHblile KOro AOFOHHT H HA CKOJIBKO CEKYHIL KOTLIKA MBILIKY #IH coba-
Ka KOLIKY?

HasecTHo, 4To Mbillib 6eXalla co CKOPOCTRIO B 2 Pa3a MeHbliel CKOPOCTH
KOLIKH, 8 CKopoCThb cobaky Gbina B 3 pasa Godblle CKOPOCTH KowkH. Bee apu~
FaHCh 110 OJIHCH NPAMOH, B GAHOM HANPABJAECHHH,

19. YpocTHTe BLIpANKEHHE +3.
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22. Hafinure Bce 3HaueHus napaMerpa a, Npv KoTopbix rpaduk QyHKLmxy

y = blz| — 22° — a nexuT HIXKe npAMOil Y = .

23. Ha croponax TpeyrosibHHKa BHeINHMM 0OpAa30M MOCTPOEHB! KBAAPATH.
Hafipure niowlans TPEYroAbLHHKA, BEPLIMHAMH KOTOPOTO SIBJISIOTCH UEHTPH
3THX KBAAPATOB, €CJIH CTOPOHbI TPEYTOJNbHHUKA DABHBI 3, 4 1 5.

Bapuaut Ne 26

Hacrs 1

1. ]I K2 10r0 BHIPAXKEHHS YKANKHTE eI'0 3HAUSHHE.

Bripaxenne 3HaueHHe

A 03 S 1) 1%

B) 2,2 - g 2) g

B) %-1,5 3) 0,25
4) 79—5

OrTper; A b B

2. Ha jmarpamme noxkaszana cpeanss remnepatypa sosnyxa (8 °C) B ropoae
N 3a kaxnnii mecsan 2011 roga (em. puc. 189). Onpenenure no auarpamme,
CKOJIBKO MECALEB CPejiHsAs TemnepaTypa Gblia Huxe +5°C.
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Otger: .
3. Ilnst npuroToB/IeHHA MOJIOHHOTO KOKTEiNA HeOOX0IHMO CMELIATh MOPOXKEH -
HOE€, MOJIOKO H CHPOTI, B3AThIE B 0THOWEHAH 10 1 § : 1. CKONBKO MUIIHAHTPOR
cupona novpebyercs ast npuroToBienns 1,5 1 kokrefan?

OrtBer: .
4. Ha koopaunathoft npaMof oTMeyenbl 4ucaa a u b {cum. puc. 190).

& i o
ol y

a b 0
Puc. 190
Kakoe u3 cliely1oiux UHCEIT IeUT MEXIY a U b?

1) ~a 2)a+b Na~b 4yb—-a
5. 3xaueHHe KAKOrO U3 BbIPAXKEHUH SBJACTCH PALMOHANBHBIM UHCIOM?

1 1 1 1
1 : . 2} = 4+
VARV V- RViv
1 2 1
3 (V3+1 4 =
) 7 (V3+1) ) BT
6. JlectHuunpil mposi€T MedAy sTaMaMH COCTOMT u3 20 CTyneHex, BhicoTa
Kaxaol u3 kotopeix 15 oM, mimprna — 20 oM. Onpenenure JHHy nopyuns
AB (8 M), ec/3 H3BECTHO, YTO PACCTOAHHE OT OCHOBAHHUSL TIEPBOH CTYNEHBKH

a0 nopyunst AA; pasHo pacctosuio BBy 0T NoCHeAHel CTYNeHbKy 10 M1o-
pyuHA (cM. puc 181).

A
4,

0em
B | 15cm

Prc. 191

Ortser: .
7. Haiinure naumenbimi kopenb ypasHenus 2z° + 5z — 3 = 0.
Orger:
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8. [Taowany npaMoyrosLHOR Tpanelyy pasia 30. OCTphIf yro npy ocHOBa-
HHH paBen 45°. Hanmenbiee ua ocnosanuis pasHo 2 (em. puc. 192). Hahaure
BLICOTY TPANEeLHH.

B 2 C

Puc. 192

Orser: .
9. ¥npocrure suipaxenue (£ +6}{2x — 1) — 2x(x — 3) v HalinuTe ero 3HaueHHe
3
17

Orper: .
10. B xopanse ¢ rppGamu JIKAT IHCHUKH, ONATA H PhiKUKH. PhiKuky coctas-
ot 18% ot obwero uxesa rpudos, a ancuukd — 40%. BepoaTHocTs Kakoro
3 CAEIYIOLHX COBbITHI HaubobLIAs?

1y Hayran pripannsiil rpud Gyner poisHK,

2) Hayraa puiOpannsiéi rpuf 6yaer JHCHUKA.

3) Hayraz suifpanubifl rput 6yaer onéHok,

4) Hayrag eeifipasuslil rpud ne Oyaer onéHkoM.
T1. Tlawa cobupas KOMEKLMIO MOHET, 3anucbiBaf B TaOfiHUe KOJNHYECTBO
NprUOGpeTEéHHbIX MOHET 33 MeCsiL,

pH X = . B otBeT 3anuwsTe TOAYHCHHOE YHCAO.

Mecau sHBapb | dhespant | MapT anpeib |Mak HiIOHb
KoiqnuecTeo moner (wit.)i 5 3 7 6 4 5

CKoabKO B cpenem ModeT npuobperan [Tama 3a mecan?

Orper: .
12. Ha pucynke 193 n3ofpaxén rpaduk kKeaspaTHynol dbyukuss y = flz).
Kakue 13 CIeIyI0ILHX YTBEePXAeHHH 0 AaHHOMA (DYHKUHH BEPHbI? 3aNHLIHTE HX
HOMepa.

D) f(z) = f(-z).

2) f(z) BospacraeTnpu z > —2.

3) MunuMaabHoe 3HaueHre Qydrusy f{z) oTpHLATENbHO.

Orser: X
13. [lana apudmetiueckas nporpeccus —4, 0, 4, ... . OnpeneinTe, BO CKOIbKO
pas 47-# eé unen Gosbwe 7-ro.

Orger:
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Y ’
y=/x
2 0 x
1]
Puc. 193

14. Ha okpyxroctH c uentpoMm B Touke O nexar touku A, B u C.
ZAOC = 40° (em. puc. 194). Haitoure LABC. Otser naitte B Fpajycax.

C

407

Puc. 194

OrTseTt: .
15, Kakne u3 GaHBbIX yTBEpRACHHI BepHbt? 3anumure HX HOMepa.
1} Cpeansst AHHHS TPANELHH PaBHa NoAyCyMMe e€ OCHOBaHHHA.

2) Ecqimt B uetHIpEXYTONBHUKE B¢ APOTHBOMOJOKHBE CTODOHBI mapai-
JeJbHBI, TO OH ABJAANTCA NAPaIETOTPAMMOM.

3) B mo6o# poMG MOMKHO BIHCATH OKPYHHOCTh.
Ortser:

16. HaiiauTe KONHYECTBO LIEAOMHCAEHHBIX 3HAUEHHH T, YAOBACTBOPAIOLLHX CH-
2z +13 > -7,
Sz - 21 < 14

CTEME HEPABEHCTB {

Orper;

a+b
2

17. Vs dopmynsl § = - h Brpasute a.
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29— = —b,
18, Hcnonbays pucynok 195, pelunte cuereMy ypaBHeHuit { yi_ 5:; ~ 14
N AR- 1
\ -
4 P
y+hix= —]4\
El E \ 3
: \\
1 Y 2y - x =6
AN -
~—3\ -2 | 0 4 x
\ -1
N
\ N
| -4 P
. ] 3y +dx=1
T ]
Pue. 195
Yacrs 2

3ajpanus 970 YACTH BHINOAHANRTE C 3ANUCHIO PeHIeHHA

2—4 | zi—z-6 11
2 +2c-8 x4z —12 )
20. B npsimoyroasHom tpeyronbuike ABC /B = 90°, MN - cpeassas au-
uia, N € AC, MN || AB. Jlokaxure, UT0 OTHOLIEHHE DajIHyCa OKPYIKHOCTH,
OfHCAKHOMN OKONO Tpeyronbiika M NC, K panHycy OKPYMHOCTH, OTTHCAHHOH
okoJf10 Tpeyrofibiika ABN, pasno cos ZC.
21, Brunnan-Ilyx nognanica sa 1epeBo co CkopocThio 0,9 KM/4, 3aTeM 4 MHBYThI
en 13 yabs MEA. Tloes MEN, OH CIYCTH/CH BHH3 HA BOIAYLUHOM LUADE C NOCTO-
SIHHOM CKOPOCThIO 1,6 KM/,

Beé ppems ¢ nauana momenTa mofbéma Bunnu-Ilyxa non gepesom He-
ran TIaTauok co ckopocTbio 3,6 KM/, Jenan yepe3 Kaxible HEeCKOMbKO MeT-
poB OCTAHOBKY Ha 5 cekyra B ofiell cnoxnoct, Iatavok ocranasiusancs
20 pas.

19. ¥npocrure Bupaxenne
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Oupenennre, CKOAbKO MeTpoB npobeman [ISTauok K MOMEHTY Crycka
Bunuu-Tlyxa va 3emnio, eciM U3BeCTHO, UTO 3TO paccToArkue B 20,25 pas npe-
BulIIIAET BLICOTY, Ha KOTOpYIo BaGupancs Buunu-Tlyx.

22, Hailinure Bce 3HaueRun napaMmeTpa a, MpH KOTOPLIX Tpadmk PyHKLMH

y = 2% — 3|z| + a NexuT BLiIE NpAMOK ¥ = .

23. Ha tpéx croponax TpeyroabHuKa BHEIHHM 00pasoM MoCTPOeHsl Tpe-
YTONBHUKY, PaBHele nan#oMy. Hallaure NAowWank TpeyrofibHHKa, BepIiMHaMH
KOTOPOrO SIBJISIIOTCH LEHTPbl OKPYXHOCTeH, OMMCAHHBIX OKOND KaXAOI0 U3
FPUX TPEX TPEYTOMLHHKOB, €¢/tH CTOPOHbBE HCXOAHOTO TPEYrOARHHKA PaBRE! 3, 4
ud.

Bapuant Ne 27

Yacrp |

3
1. Hailigute 3Hauenne suipaKenun 5,2 - ll + (—%) .

3
Qreer:
3

25
GU 1//
S Y. 4
8,
£ »
g? 20 ~
3 rd
= A

—
Bpema, 4
15 ;- 2 >
2 6 10 12

Puc. 196
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2. Ha rpaduxe u3o6paxkena 3aBUCHMOCTD TeMIIePaTyPbl BOAbI B 03epe (B Irpa-
nycax Lleabcusn) of Bpemenn cytok (B yacax }{cm, puc. 196). Ilpu kakoi Tem-
neparype (8 °C') xynancs Muuia B 9T0M 03epe, M ero Yacsi B 3TO e BPems
nokaswpany 8 4 30 mun?

Orget: .
3. B marasune mocyapi 10 cpefaM NpoXoanT axumua « CKMIKH Ha Bee YARHHKH
30%>». Ckonbko pyGaeil 3anaaTHA NOKYNATEMb 33 JIBA OJMHAKOBLIX YaiHHKA,
€CJIH OfIMR OH KYITHJ BO BTOPHHK 110 LeHe 120 py6uieii, a ipyroii B cpedy?

Orser: .
4. Cpeny npeJCTaBACHHBIX UHCE] YKAXKHTE HauOoabliee PaLHOHANLHO® UHCIO.
1) 2/16 2) V60 3) (v5)? 4) 786

V2

5. Mspectho, uyto @ > 3, b < —1. Kakue u3 chenyowmx yreepxienuit obasa-
TENLHO BEPHBI ?

1) ab>0 2Ya+1>4 3 4b< -4 4Ya+b>2

OrBer: .
6. Ha pucynke 197 naofpaxén yenosek poctom 1 M 80 cM # ZepeBo BblCOTON
3 m 50 em. Hesosek BHAHT BepXYUIKY IepeBa B HeGOJIbLLOE 3ePKAO, NeKalLee
Ha semae B 90 cm o1 Hero. CKOMBLKO CAHTHMETDOB OT 3ePKafa A0 MOJHOXUA
nepesa?

- .
- .
Y

e
90em T ?

Puc. 197
Orser: .

7. ILna KaxAoro ypaBHERHSA YKAKUTE MROKECTBO ero pelierni,
Ypasneune MHuOoKecTBO perleruit
A)z2?+3z=0 1) -2 5
B) 522 -3z —-2=0 2} HeT pelueHuit
B) z?+8=0 3) -3, 0

4) ~04; 1

Oreer: A b B
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z? —9y® | 5z + 15y
Sy
r = ~0,1uy = 0,3. B orBer 3anumure NoJyueHHoe YHCNO,
Orser:
9. B papxoGenpentom 'rpeyro.nbxuxe(cm puc. 198) oaun u3 yrnos paen 120°.
Beicora, omyuwensan us Tynoro yraa, pasHa 8 cm. Hadlnute aauny Hoxosodi

CTOPOHBL.
AN

Puc. 188

8. ¥npocTuTe BuipaXetue W HaltWTe ero 3HAYEHHA APH

Ortser:
10. Ha copeBHoBaHHAX [0 qmrypuomy KaTaHHIO 33 MPOH3BOJALHYIO MPOTpaM-
My onperensnocs 3 nobeantens, HAGPaBILMX KOAHYECTBO OUKOB (onblle, YeM
ocrabHble. B rabiuie 1anbl peayibTaThl 5 YUACTHHKOB, Cpeld KOTOPbIX eCTh
2 noGepurenn. BoimuiinTe HoMepa crnoprcMesoB, KOTOpsle ctask nobenuTe-
JISIMH,

HOMeEp 1 2 3 4 5
pesyanTatr (Gaaant) | 98 1 82 | 74 | 7.8 | 89

OrBer:
11. 3anucaHut NepBLle TpH YNeHa reome?pi«mecxou nporpeccun —8, 4, —2, Ka-
KHE H3 CHeNyIOIMX YTBepKIeHHl 0 1aHROH NoCaen0BaTebHOCTH ABARIOTCA
HEBEPHBIMH? 3arHIUKMTE UX HOMEpa,
1) 3namenares Nporpeccud papey —2.

2) Ha 10-M MecTe B 3TOMR NPOrpeccHH CTOUT YHCAO 6 e

3) Cymma nsTH NEePBLIX YIEHOB 3TOH NporpeccHy pasha 16,5.

Ortser!
12. ¥ Bacu B nakere nexar 5 6yno=aei< c MakoM u 8 Gys0ueK ¢ MMOBHANOM.
Bacs aocradt u3 nakeTa oAHy 13 GyJiouek caydaiinbim obpasom. Kakopa Bepo-
ATHOCTH TOFO, YTO OYMN0UKA GYIET ¢ MAKOM?

2 53 2 1

D13 2) 13 33 Y g
13. Ha pucyske 199 uzo6parkés rpauk kpanpaTHuHol Gynkwad y = f(z).
Haiinnte Bee ienble sHauenus o, pu KotophiX f{z) < 0. B orser sanuwmte

HX CYMMY.
Otper:
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Vi

Puc. 199

14. Ha pucynke 200 xopaa okpyxuoct BC = 9 cm, AB = 3 cm, Hadaure
AT, ecmu T — TOUKa Kacauus,

Puc. 200

Otger:

15. Kakue 13 1anHbiX yTBepHAeHHH BEPHbI? 3aNHLIMTE HX HOMEDPA.

1) Brewwsni yros TpeyronbHKa paBen CyMMe IBYX BHYTPEHHHX YIJIOB 3T0-
TG TPEYIOJIbHUKA, HE CMEMHBIX C HHM.

2} B napansiegorpaMMme BCe CTODOHbI PABHbI,
3) B rpeyrosibhnke aio6as CTOPOHA MeHbLIE CYMMB! JBYX SPYIHX CTOPOH.

4) B rpaneuun cymma JioGbix ABYX yrios pasua 180°.

Oreer:
. 3z > —86,
16. ¥kamure MHOXECTBO PEILIEHHH CHCTEMBI HEPABERHCTB 9> -8
)z 2z4 2) —2<Lr<4 3)-2<x<4 4y x < -2

17. 35 wapnkos pecsiT & rpamm, CKOJBLKO rpaMM BecsiT 53 TakHx wapHka?
3anuiumTe COOTBETCTRYIOUIEE BhiDAKeHHE.

18. Mcnoabays pucysor 201, pelunTe cuctemy ypasHeHui
y —z? =6z + 6,
T+ y = —4.
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gorrrp 1

-

S A

Puc. 201

Yacrts 2

Baliai'liflﬁ 3TOH HACTH BoITONHANRTE € 3ANMKHCLIO pemieHKA

2% + 22 — 92 ~ 18

(% +3)(z* —z — 6)

20. Tponosxenns xopa BBy n CC nepecekaioTest B Touke A BHe OKPYXHO-
cti (Toukd By u € newar Ha otpeskax AB u AC coorteetcTsendo). Hokamu-
re, YT Tpeyrosibauku AC B, u ABC) noaobHbl,

21. B reoMerpuueckoll nporpeccuy MpoH3BeIeHHE TPETHETO H NFTOTO Y4/IeH0B
paeHo 2916, a cymma 4eTBEpTOro ¥ MATOrC UNeHoB paBHa —216. Halinure nep-
BhI€ 1Ba YJIEHA 3TOM NPOIPECCHH. YKaKuTe BCE BOZMOKHDIE BADUAHTHIL.

22. Hasectso, uro npamas y = 3z + & v auuust jy| + |x] = 4 umelor poeuo
0JRy obiyio Touky. Haligure Bee BO3MOMKHBIE 3HAUSHHA a ¥ NOCTPOTE ANA
HHX rpadMKH 3THX ypaBHeHuH.

23. [Ise okpyxHocTH ¢ uentpamu O ¥ O Briucaus! B CMexHEbie yriu ACB 1
ACD. Tipamas O, nPOXOAKT Yepes WX TOUKY KacaHua H, KOTOpAs JeXHT
Ha oflieH cTopone cMeKHBIX Yo, Halinute pasuyc MeHbLiefl OKPYXHOCTH,
ecnu HC' = 4, paguyc BTOPO# OKPYKHOCTH paBeH 6.

19. CokpaTture apobs

Bapuanr Ne 28
Yacts |
; T oa5-(-1)
1. Halinure sHadeHue Bulpakenns 5 4,5 ( 5).

Orser:
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2, Ha rpathuke H306parkena 3aBHCHMOCTE JABJEHNS BOJKL B Hacoce (B nacka-
Asx) oT MotHOCTH AekraTens {8 sarrax) (cM. puc. 202). I'px kaxoii MowROCTH
(8 Br) naBsienue Bonwm 6ynet pauo 160 Ia?

200 -
= o
< [
x - ol
% o
g B
q‘ 1

100 Mowrocms, Bm

2 4 6 8 10 12
Puc. 202
O1pet:

3. Maraaun ¢ 7 wionsi no 13 uioks nposoand akupio «ToBap nefenn». B 3T
IHM U€HAa HA WAWIBIK Obl1a Ha 20% menbiue, ueM 10 3Tol akuun. CKOMBKO
pyGaell 3annaTiaa TETA 31Ha 33 2 NOPUHIO LIALLALIKE, 8C/TH OIHY TIOPUHMIO OHA
kyrisia 5 vions no uene 180 py6aed, a sropyto 7 wiousn?

OTger:

4. Cpein npuBeAEHHBIX UHCEA YKaXKHTe HaHO0 IbLIee HPPALHOHANLHOE YHCIO.
1) 4v81 2)%—;‘; 3) 2v3 4) v8-v3

5. Magectho, yro z > 5, y < —8. Kakue u3 cAedylOwnX yTBepKAeHHE BEpHEL?
Dzy<0 2)-2z>-10 JNy-2>-10 4)3y—2x2<0

QOrser:

6. Ha pucynke 203 uzoGpaxén yesopek pocroM 165 oM v donapuiil cront,
Uesosek BHANT BEPXYIIKY cTOAGE B HeOOBLIOE 3€PKANO, NeXaillee HA 3eMe
B 70 cm ot ero Hor. CKOMbKO CAHTHMETPOB COCTARACT BLICOTA CT0A0A, €CaH
ot 3epxana 1o cronta 140 cm?

COTseT:
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C  140em I 70cm
Puc. 203

7. [las Kama0ro ypaBHEHHS YKaKHTe MROMKECTBO €r0 PellieHHH.

¥papHenue MHoXKeCTBO pellenui
A)5z*+20=0 1) uer pewesni
B) z> -8z =0 2) 0; 8
B) 622 +Tx+1=0 3) -6 1
.1

4) -1, -3

Otser: A|b|B
2
8. HaliiuTe 3HAYEHHE BLIPAMKEHHS £ ;143’ : Z —fy npu x = ~04,

y = 1,2. B 0TBeT 3a1UUINTE NOJYYEHHOE YHCIO.
Orser:

9. B pasroGenpeHHON TpaneuMH ofyH W3 YI0B pasen 135°, BoicoTa paBHa
3 oM, MeHbiLee ocHoBanue 5 M. Halnute anudy 6oabliero ocHoasua (B can-

THMETPaX).
G
SERN

Puc. 204

Orper: .
10. Ha copeBnoBanuax no hurypHoMy KaTaHHio 3a 06f3aTesbHyI0 nporpam-
My onpenejanock 3 nobeantens, HadpaBIIKX KOJHUECTBO DUKOB Soqbile, ueM
ocranbHbie. B Tabauuie panbl pesysisTaThl 6 YUACTHHKOR, CPEJH KOTODPBIX €CTh
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2 nodeanrens. BeinusTe HoMepa COPTCMEROB, KOTOPHIE CTanH noGeauTe-
JAMH.

HOMED 11273[4(5|6
pesynbTar (basin ) 4,815,616,915,416,514,6

Orser: .
11. 3anmucansl nepebie TpH uiena apudmeTHuecko# nporpeccun —8, —4, 0.
Kakue u3 caedylownx yreepx/iesnli o JaHROR NPOrpeccHH ABIAIOTCH HeBep-
HbIMH? 3anuwiTe HX HOMepa.
1) PazHocts nporpeccuy pasHa 4.
2) Ha 21 mecre B 3T0H NPOrpeccuyt CTOMT YHCA0 T6.
3) Cymma ecTH nepsbiX YIeHOB MPOrpeccHH pasHa 10.

Otper: .
12. Ha crosinxe crosir 12 creriibix astomofunedt i 7 Témubix. Kakoa BeposT-
HOCTb TOTO, UTO NEPBLIME CO CTOAHKH BblefeT TéMHbIH aBToMOOHAR?

12 s i 1
D 19 2) 19 3) 12 4) 7
13. Ha pucysike 205 usobpaxén rpaduk xksagpathutol dyukumn y = flz).
Haitnute Bee nensie snasenus x, np kotopsix f(z) > 0. B oTser 3annwmre

HX CYMMY.

y

Puc. 205

OTtger: .
14. Ha pucytke 206 B — rouxa nepeceuenun xops AC v DE. Hafiqure BE
(BcMm), ecan BD = 2¢em, AB = 3cem, BC = 10 cm.

Orper: .
15. Kakue 13 naHHuIX YTBE DX ASHH BePHbI? 3anHIIKTe HX HOMepa.

1} B apsiMOyroAbHOM TpeyroabHHKe HanpoTHe yrna 60° AexuT Karer, pas-
HELH 11OJIOBHHE PHITOTEHY 3bi.

2} OKPY)XHOCTD H IPAMAS MOTYT HMETh TP OBILIHE TOYKH,

3} MenuaHe! TPEYTOTLHAKA TOYKON NepeceueHus JeIATCA M0N0 aM.
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Puc. 206

4) Bee panuychl OkpyKHOCTH paBHbl.

Orser:
. -5z > 20,
16. Yraxure MHOXKeCTBO PeLeHHH CHCTEMbI HEPABEHCTB
3z < 18,
<-4 2)4<x<6 Nzxz=6 4) Her pelesHi

17. 184 onHAKOBEIX YNAKOBOK JeKapCTs CTOSAT m pybieil. Ckoabko pyGaed
ctost 17 Takux e yNAKOBOK? 3anHUIHTe COOTBETCTBYIOLIEE BHDAMEHHE.
18. HMcnoaeays  pucyHox 207,  peluuTe  CHCTEMY  ypaBHeHH
y+x?=6z—2, ,
y+2=1r.

] Vot x3=6x -2

x+ye=d4N L L

ye2=
[

Puc. 207

Yacrte 2

3ananun 3TOH YacCTH BLINOJHAHTE € 3aNUCHIC PellleHns

x% — 4z — 4z + 16
(x* — 2)(x* ~ B -+ 4)

20. ITponomxenne xopisl DB nepecekaeT KacaTesibHYI0 K 9TOH OKPYXKHOCTH

B Touke A, €' — touka kacanust. Jokaxure, 4to TpeyrosisHukn ADC u ABC

noa00HbI.

19. Coxparure npobb
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21, B apudmeriueckoit nporpeccy cymma 8 epebix UICHOB PaBHa 88, a npo-
H3BeJleHHe BTOPOro H TPEThEro uiaeHos paBHo 5. Hafiaute neppuie yerbipe wie-
Ha 3To#l NPOrpecchH, eCil Pa3HOCTb TPOTPECCHE  LEA0E YUHCAO.

22. HiapecTho, uto npamas y = %z — @ W JuHust ly| — [x| = 3 uMeloT poBHO

oy o6Luyio Touky. Halinure Bee BO3MOXKHbBIE 3HAYEHHUR @ H AN HHX nocTpoiiTte
rpadiKy 3afaHHbIX YPABHEHHH B OAHOM CHCTEME KOODAHHAT.

23. Buccexrpyca srewmere yra CBD npsimoyroassoro tpeyroabunka ABC
B Touke N repecekaer npsaMyio, NPOXOsilyio yepes ueHTp () BITHCAHHOH B
TPEYTOAbHHK OKPYMHOCTH H TOUKY KACaHHA T 3Tl OKPY)KHOCTH H IHIOTEHY3bI
C'B. HaituTe pagnyc BNHCAHHON OKPYIKHOCTH, ecay ON = 15, a paccrodnne
or B po roukn T pasho 6.

Bapuanrt Ne 29

Yacrtb |

1. Ilast xamaore BRIDAMEHHRA YKAMHTE M0 3Ha4YeHue.

Bripaxenue 3Hauenue pbiparkeHns
INER W 1)—0,45
7
B)1: % 2)0.8
B)1,3 - 12 3)0,45
4)0,6
A|B|B

Oreer:

2. Ha rpadpire (em.puc. 208) n3o6pakensl 32BUCHMOCTH NOJOKEHHA ABYX
BEJIOCHNEAHCTOB OT BpeMeHH Ha NPOTAKeHHH roHkH. Ha CKOABKO MHHYT TI0-
SequTenb ONEPeis IPHEXaBLIEr0 BTOPbLIM?

OTset: .
3. 3emennhblfl yMacTok nioIaAbI0 63 ra 3acesH ceMeHaMH NOACOJHEUHNKE H
apHa. [liowamy noa 3aces OTHOCHTCA Kak 5 @ 4 cooTBeTcTBeHHO. CKOJBKO
TeKTapoB 3aHHMAET NOLACONHCYHHK?

OrseT:
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45 xu
100
75 4
50 =
4
W, W
25 YV
-~ {, MUK
0 20 60 120
Puc. 208

4. Ha koopaunaruodn npamoii (cM. puc. 209) otMeuens! uncaa m U n.

- .

m o n

Puc. 209

Kakoe 13 caenylomux yuces Hanbobliee?
Dm+n . 2 -m 3) 0,5n 4y m—n
5. 3xauenue KAKOT0 H3 BRIpAXKeHHN HBNAETCR YHC/IOM PALHOHAABHEIM?
2
DY g (B VBWE-VE) 8 (VEHVIF 9 VT VR

6. Ha oasoM Gepery peky cToHT donapb BoicOToR 6 M (em.puc.210). Ha apyrom
Bepery cTont YenoBek poctom 1,8 M. Hafiaure WHpHHY pekd (B M), ecliH AHHE
TeHH YesloBexa paBHa 3,6 m.

: A
6 M N
1 2 80 om
o P s
2 m 3.6m

Puc. 210

OTser:
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7. Haitawre kophu ypasHerns z2 + 5z — 14 = 0.
OTsert:

B. B pombe {cm. puc. 211) ctopona pasua 4 cM, a oauH H3 yotos pased 30°.
Haitmure nanowians pomba,

B Acu C

Puc. 211

Otser:

9. ¥npocrtute Boipakenve (z + 3)2 — (6 + ) 1 HallouTe ero 3HaueHHe pH

X = 1 . B orsere zanviumre OAYYEHHOE YHCTO.

12
OrperT:

10. Ha kpyroBoit tnarpamme (cm. puc. 212) noxkasano pacnpeseneuye (B npo-
LI2HTAX) YHALLHXCS KAACCE N0 CIOPTRBHBIM CEKUMAM ( KAXIBIN YYEHHK KIacca
MIOCELAET TOMBKO OAHY CerlMIo). Inf yyacTusi B COpeBHOBaHUSX ClydaiiHbiM
06pa30M BhICHPAIT OAHOIO YUEHHKE,

[T - cexums GagmunTona

[TTTT] - cexsus dyt6ona
L] - cexuns BoneitGona

- CEKUMA [UIABaHMA

Puc. 212

BepoATHOCTE KAKOFO K3 CeayioluX coObITHE HanGobLasn?
1) ByzaetT BuibpaH yueHuK H3 Cekund dyrboaa.
2) Bynet Beibpak yueHnK H3 CEKUNH BoJeHGOAA,
3) Dyner BuiGpaH yYeHUK U3 CeKLMH GAIMHHTOHA.
4} Byner eeifipan yueHuK U3 CEKUMH IIaBAHKS,



Bapuanr Ne 29 185

11. AjeKCaHnp H3MePAN B TeyeHHe LIeCTH JHell Heleny TeMiepaTypy Bosayxa
B NOMfeHb, Pe3YJ/IbTaThl 3aMTHCHLIBAR B TAGTHLEY.

et negenu [lu | Br | Cp | Ut | MIr | C6
Temnepatypa{°C) | 27 [ 25 | 23 | 25 | 28 | 22

Hafigwre cpeamio TeMnepaTypy Bo3ayXa 3a 3TH IHH.

Orper: .
12. Ha pucyire 213 n3o6paxéd rpaduk kagpatnunol diyakuun y = f(x).
B}
\ y
\ /
\ /
\ Bk
2 0 x
\ /
Puc. 213

Kakue u3 caeyowmx yreepxiennii 0 JaHHOH OYHKUHH HEBEPHBI? 3anu-
LIHTE HX HOMepa.

Nflx)y<Onpuz > -2
2} HauGosiee 3davente byHkuun—4.
3)£(-6) = £(~2).

Orser:

13. lana apudmeruueckas nporpeccun 2, 6, 18, ... . Haliaure cymMy nepeeix
CEeMH ef WIeHOB.

OtgeT: .
14. Haitqure rpapycuylo mepy yraa ymia AED, ecn ~AD = 80°,
~BC = 20° (cM. puc. 214).

Oreet: .
15. Kaxue H3 JasHbIX YTBep1eHHH BEPHbI? 3aMHILUTE X HOMEpa.

1} JLio6oit poM6 MOMKHO BIHCATH B OKPYHHOCTD.

2) BHewHH#A yroa TpeyYroabHHKE PaBeH CYMME YIioB TpeyroJibHHKA.
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Pue. 244

3} duaroHanu npaMoyroibHHKa PaBHLL,
Orser:

16. Halinute Haumenbliee 3HaUeHHe T, YAOBJAETBOPSICIUEE CHCTEME Hepa-
BEHCTB { 3z+18 20,
r+4<1.
Oreer:

17. Va sbipaxenus S = 5¢2 + 4 suipasure t(t > 0).

Ty =5,

- ) .
18. Micnoanays pucynok 215, pewsTe cHeTeMy ypasHeHHil { 52— 6y = 3.

Yi

i

Wl

Puc. 215
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Yacrs 2

3ajzanns 3TOM HaCTH BLINOAHANTE ¢ 3ANHCHIO peilieHKER

49 — 9¢°

7 ,
3037 +4,a # :i:3,!4§iai-{11ﬂ?e

19. ¥YnpocTuTe BoipaxetHe ¢ + (3a® — 7a) :

ero 3HaueHue npu a = 1,2.

20. [ipe OKpYKHOCTH KaCAKOTCA BHELIHHM 06pa3om B Touke A. K HuM nipoBe-
AeHa ofulas (BHEIUHAA } KAcaTeNbHAN, Kacaloluancs okpysHocredl B Toukax C
u D, Hokaxure, uto ZCAD = 90°.

21. Cvewanu 30%-siki ¥ 50%-blfi pacTBOPbI KHCAOTH H MOJYUHAH 45%- Bl
pacteop. Halaure otHowenue Maces 30%-oro k Macce 50%-oro pacteopa,
B3ATHIX NIEPBOHAYAIBHO,

22. TToctpoiire rpadHK QYHKUHH ¢ = ~ 2 ¥ ONpefeuTe, PH KakHX

9
x| +1
SHAYEHHAX @ TTPAMAS Y = a HMeeT C TPAPHKOM 3TOH (DYHKLHH POBHO aBe 06-
LLHe TOUKH,

23. Ha 6okosbix croponax AB y CD tpaneunn ABCD s3srel Toukd M u N
TaK, 4To 0Tpe3ok M N napaliesleH OCHOBAHUSM H JeJHT IJIOLWA/AL TpareLty
nononam. Hafimure gauny M N, ecin BC = /3, AD = /5.

Bapuant Ne 30

Yacrb |

1. ias kamporo BbIDAMEHHA YKAXKHUTE €'0 3HAUCHHE.

Bripaxetne 3HaveHHe BLIDAKEHHS
3 8

A5 5 1} 5

7.
B) £:1 2) 0,55

_ 1 7
B) 0,8%»4 3)8

4)0,9

Oteer: A b B
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2, Ha rpaduke (cM.puc. 216) H306parkeHsl 23BHCHMOCTH OT BPEMeHH 1010~
XKeHul 1ByX 06bekToB. Ha CKOJIbKO METPOB PACCTOSIHHE, NPOAAEHHOE BTOPbIM
0BBEKTOM B MEPHOM ¢ ABAALATON MHHYTH A0 NATHACCATON MHHYTH, GoJbile
PACCTOSHHA, NMPOHISHHOrO NePBLIM 0GLEKTOM 3a TO e BpeMst?

At
S.m _ E /II
70 <
| A1
: 1
S aN
i 2 o
7 g
30 i' ] Jj ; b
o ‘
//,1 .
7
10 P !
- ' P -
0 0 20 30 60 ¢ mun

Puc. 216

OTeet!

3. [lyia nalkK H3AIHI M3 XKECTH IIPUMEHSIIOT CIIVIAB H3 CBUHLLA H OI0BA B OTHO-
wennH 3 1 5. CKOABKO rpaMMOB ONIoBa NOTpeSYeTCs LA NPUroToBIeHns 320 r
craasa?

Orser:

4. Ha goopimuarnon apsmod (oM. prc. 217) otmeucHs uncna t 1 p.

Py

t )
Puc. 217

KEK(}E W3 CACLYIOLKX HHCeN HaHMEHbﬂjee?
1) t+p 2) 0,5p 3) —t 4) tp

5. 3HaueHHE KAKOTO #3 BHIP2KEHUN ABAAETCH YHCIOM PALHOHATBHBIM?

1)%{3 D (WVF-B)B4vT 9 VI-VE ) (VE+ VI
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6. KycT cHpeny, BBICOTa KOTOPOTo 2,4 M, pacTéT Ha paceTosuuu 1,5 M o1 yiuy-
#oro dovapa (cm.puc. 218). Ipu 31om Amina Tern kKycra 0,5 M. Onpejeaunte
BHICOTY (horaps (B M).

A%

OTteeT:

7. Haiiaute kopuu ypastenus 2 — 2z — 24 = 0.

Ortser:

8. B pasnoGenpennoM Tpeyroasunke (cM. puc. 219} ocHoBatke pasHo 6, 2 yrog
NpH OCHOBAHHH paBeH 45°.

45

Puc. 219

Hahaure naoans rpeyrosbtika,

OTger:

9. Yupocrure eoipaxetne (4 + x)? + z(8 — ) u HallauTe erc 3HAYCSHHE IPH

-l
16

Oreer:

T = . B orsere 3anuuTe floayuyeHHOe YHCAO.

10. Ha kpyroBoit nuarpamme (cM. puc. 220) nokasano pacnpegesetue (B npo-
leHTax) MojeseH olen sl 110 LUBETOBOM ramMe.
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[E557] - kpacusii uer
E=—] - senensii user

[TTT] - xentriii uper
1~ cuunii user

Puc, 220

Hos neMoHCTPAUMK Ha TOAHYME CayuafiHbIM 06pa30oM BEIGHDPAIOT OAHY MO&db
H3 3TOH Kosuekunk, BeposTHOCTL KAKOTO 3 CaeLylOUMX COBBITHH HAHOO0b-
wanA?

1) Bynet Buifpana Mofeas KpacHOro ugeta.

2) Byner Buipana Moneas XENTOTC 1BeTa.

3} Byzer Buifipana Moaeas 3ea8HOro UBeTa.

4) Byger Buifpana MOAEb CHHERO LIBETA.

11. Hdan psip uncen 16, 15, 18, 12, 13, 20, 16, 14, 11. Halizure, Ha CKOMbKO
MOAA 3TOFO pada Goablue CpefHere apu(mMeTHIECKOTO.

Orper: .
2. Ha pucyuke 221 nsoGpaxén rpaduk KpaapatHuHoli hyHkuHu y = f(z).

KakHe U3 caenyioluux YIBeKISHRA O aHHOH YHKUMH HeBepHb? 3amuumre
HX HOMepa,

D f(-1) = f@3).
2) f(0) = f(8).
3) fi0) > 0.
13. llana reomeTpuueckas nporpeccust 3, 6, 12, ... . Hafgure cymmy nepegix
JIECATH &€ 4JIeHOB.
Orsert: .
t4. Hatinure rpanycuyto mepy yraia AED, ecaw ~ BC = 20°,
ZAOD = 110° {cm. puc. 222).
OrTseT: .
15. Kakue U3 JaHHbIX yreepaaeHnil Beprbi? 3anuiLuTe ux HoMepa.
1y Ecan ABa yriia TPeyroibHKKa paBHbl, TO TPEYFOAbHHK PABHOGCAPEHHBIA.
23 B ino60% poMG MOXKHO BITHCATD OKPYKHOCTh,
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191
Yi
/ \
/ \
/ \
ad \ ;3
| \
{ \
i
{ i
{ |
Puc. 221

Panc, 222

3) B ocTpoyrosibHOM TpeyrosibHMKe KBAAPAT GOJBUIEH CTOPOHBI PAaBeH
CYMME KBaJADATOB ABYX ADYFHX CTOPOH.
Oreer:

16. Hafinure HanGonsuiee 3naderue Z, YAOBJACTBOPSIOUICE CHCTEME Hepa-

sencrs 4 102220,
r+3> 7.

Orper: .
17. Y3 Bupaxkenns h = 3tZ — 8 supasute it > 0),
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T+y =3,

18. Mcnonsays pucynok 223, pellinte CHCTEMY ypaBHEHHH { c—y=5

Vi

Puc. 223

Yacrn 2

3anauun 370H 4ACTH BHITTOJHARTE € 3ANHCHIO PELIEHUA

1 273 —3b 3b 1 )

19. ¥npocTtute BolpakeHne -
P P b1 9p¢ 41 (952—65+1 9b? — 1

1
b#:kvgm

20. pe oKpyHOCTH nepecexalnTen B Toukax A u B, M N — obwasn Kaca-
Tenbias K Hum. Joxkaxure, yro npsmas AB neaut otpeaok M N nornenam.
21. Mmewores a8a criaBa, B NEPBOM M3 KoTopblx cojepxures 40%, a Bo
sropom 20% cepeGpa. CKOJIbKO KHJIOTPAMMOB BTOPOTO CIJ1aBa HEOOXOAHMO
aoBasuTs k 20 KMAOTpaAMMAM NEPBOTO ChaBa, YToOK NOJAYYRICH CHAAB, €O~
aepwalini 30% cepeGpa?

22. [locTpoiite rpadux GyHKIMH y = migi%jwf ~ 1 ¥ ORpeeHTe, IPH KAKHX
anauenunax b npaman y = b e nmeeT ¢ rpaduxom 3ToH DYHKUHHE oBLIMX TOUEK.
23. lnarosany pasnoGenpeiiHOi TPareuty nepresInkyaspusl. Halante tuo-
H1a4b TpaneuMs, ecsy c8 Cpeauss JUHHA paBHa 7.
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Pewenue Bapuanta Ne3

07-22 T7.22
I. ,2,8’ = 283 = 0,55.

Omesem: 0,55,
2. Mcnosbays pucynok, HaxoauM HanGoJplliee 3HAUEHHE TeMIepaTypol BO3-
AyXa Ha TIPOTRKEHHH TPEX CYTOK, oo paBHo 13°C, a HauMeHblliee 3HAUEHHE
TEMNEPATYPL BO3/JYXa Ha [IPOTRKEHHH TeX e TPEX cyToK paBHo 4°C.
13°C — 4°C = g°C.

Omeem: 9.

3. CToMMOCTS G1ieTa WKOMbHIKE 210 ;gg —40) 126 (py6.).

CroumocTs GrieTor 0as rpynnul; 210-24126-7 = 420+ 882 = 1302 (py6.).
Omaem: 1302
4. 3amerum, uTo 6 < a < 7. Toraa
1} a — 8 > 0 — HeBepHO,
2) 7~ a > 0 — BepHo,
3} a ~ 5 < 0 — neBepHoO,
4} 6 — a = 0 — HeBepHO,
Omsem: 2.
5. 3anuieM BCE UMCAZ B BHIE KOPHEH H3 COOTBETCTBYIOLIHX UHMCE,
1)7 =49 ;
2) /39 ;
3)2v/19 = V76 ;
4) 3v/5 = V/45.
HauMenblunM H3 HHX RBASETCA YHCA0 v/30.
Omsem: 2.
6. Ofossauum BHICOTY 3KpaHa B uepez z (cM. puc. 224), rorma
u3 nopobus  Tpeyromvhukes AQC| Dy ~  AOCD caepyer, uto

=2 2= 1—2—5 = 2,5 (M).
Omgem: 2,5
7.19z + 16 = 23{z — 2) + 26,
192 + 16 = 23z ~ 46 + 26,
19z — 23z == —20 — 16,
el = 36,
=9
Omsem: 9.
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Puc. 224

8. ZABC = 130°, « AC = 260°, ~ABC = 360° — 260° = 100°.
LAOC = «ABC = 100°.

Omeaem: 100.
a b o). (1, 1\ _a?+b*+2ab ba _ {a+h)? ab _
9-(b+a+2)'(a+b)_ ab a+b  ab-(a+b) = a+b.

Mpne=3+vV7, b=9-7T a+b=3+/T+9-7T=12
Omeem: 12.
10. 80 kr pazpesinM Ha 4 YaCTH, HOJAYYHM, UTO HA OLHY YaCTb MPHXOAMTCS 20 KL
Mo anarpamme BHAHO, YTO CBHHLA B CTJIABE MEHEe YETBEPTH, MOITOMY Macca
CBUHUA COCTaBRReT MeHee 20 kr.
Omeem: 4.
t1. Beero nupomxxos 30, ¢ neyensio 30 — (9 + 3) = 18 {(wr). Beposithoers

pamHa: %(% = % = {},6.
Omsem: 0,6.
12, Mcnosbays pucyHoK, yCTAHOBHM COOTBETCTBHE OPMYA i rpathHKoB.
1) y = 2% +1, rpadukoM cryXuT napa6oda ¢ BepiuHoit (0; 1), cUuMMeTpHUHARA
OTHOCHTEBHO OCH OPIHHAT.
Cpean yKasannblx rpadHkoBs TaKoro HeT.
2) ¥ = /T + 1, rpaduxoM CayKUT KpuBas, 06J1aCTs GNPEEEEHHR KOTOPOH
[0; +00), MHOKECTBO BHAYeHNI [1; +00).
Iroit gopmyne coorsereTsyeT rpadu B.
3)y = (z~1)? rpacdukom cayxuT napadona, ¢ Bepwnnoi (0; 1), CHMMETPUHY -
Has OTHOCHTENBHO NPAMOR Z = 1. 3710l dopmyne CooTBeTCTBYET rpatuk 5.
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4) y = 2z + 1, rpadmKoM cayxut npaMas, Npoxoasilan yeped touku (0;1) u
(~1;-1).
1ol popmyaie cooTBeTCTBYET rpaduk A.

Omaen: 432.

18.5: = 2; by =6; bz = 18; q“_m%z:&
i

(@D 231 a5y _ogs 1o
Sp= Ll oo =g =3t -1 =43 - 1202

Omesem: 242.

14. AD == 5 + 18 = 23. AABK — papnoGepeHHBIH, TAK KaK
£LBAK =90° ~ LABK = 45°, orciona BK = KA = 5{cwm. puc. 225);

Sp=APEBA) gy B2 5_gr5

12

18 D
Puc. 225

Omaem: 87.5.

15. 1) Muaronaqau pomGa nepecekaiTes nod yraom 90° — sepHoe yTaepxae-
HHE,

2) BHCCEKTPHCHI BHYTDEHHHX YIVIOB TPEYTOMbHHKA TEPECeKaloTcst B OfHOH
TOUKE — BEPHOE YTBEpXIEHHE,

3) Jho6ble ABe NpAMbIe HMEIOT He MeHee OZHOH oOuleH TOUKH — HEBEpHOe
yTEePMICHHE (TapaJienbHbie IPAMbIE He HMEIOT OOLUHX TOYEK).

4) TLaowans Tpaneuyy papxa NPOH3BEAEHHIO BLICOTHL HA CYMMY OCHOBaHHA —
HEBEPHOE YTBepAeHHe (MVICLIALb TPaTIeLHH PaBHa NPOH3BEIEHHIO BLICOTH Ha
OJMYCYMMY OCHOBAHHH ),

5) Taurenc ocTporo yria NPAMOYIOABHORO TPEYIONBHHKA DaBEH OTHOLEHHIO
NPHIEKALLETO KATeTa K NPOTHEOJEKALLEMY — HEBEPHOE YTBEpKAeHHE (TaH-
FEHC OCTPOTO YIVIA NPAMOYTOABHOIO TPEYro/bHHKA paBeH OTHOLLEHHIO POTH-
BOJIEKALIETC KATETA K RPHASKALIEMY ),

Omsem: 12.
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lﬁ.ymx2+2:c~3uy:2x+1, 2497 —3=2z+1, z2=4, 5, =2
g = —2
Afcuucca Toukn A oTpHUATeNLHA, NO3TOMY A HMEET KOODIHHATLL T = —2,
y=2-{-2)+1=~3.

Omeem: (—2;-3).

_ 1 . 25
17.5_2 {a + b)h, h“_a+b‘

25
a+b’
18,722 - 343 < 0; 22 ~49<0, (z-T)z+ 7 €0; ~T<z €T
Omesem: [-T7;7].
282nm1 _ (4 . ’?}23“1 _ 42n—1 72n-1

. 94n-2 7271-2 n-2  w2n--2 4en~1 72n-2

Omaemn:

— 72n-§—(2n—2) =
Omsem: 7.

20. T'o reopeme [udaropa s1a HABD umeem AB? + AD? = BD?,

Ho AB? = Siprwm. AD?* = Saiprp, BD? = Sppin. Otewna cne-
IYeT COOTHOIUEHHE MeMuy MiowagsmMu Saprxam + Sagrp = SepLn.
IMputaenss x ofeum uactam pasedcTsa nnowais BCFE, noaydaem
Sapxm + SaprFp + Spcre = SppLn + SBeFE, OTKYAE

Scxmp = SppLn + SBcFE. 4T0 H TPE6OBAAOCH A0KA3ATS.

21. TTocse ocTadoBKH oCTaBaA0Ch npoexath 110 — 50 = 60 wm. Ilycrs
T KM/4 — HauasbHA® CKOPOCTb BENOCHMEAHCTA, TOTAZ NOC/e OCTAHOBKHM
ero CKOPoCTh cTana pasHa (x + 8) km/4. [To naany 60 kM on XoTen npo-

€XaTh 33 60 4, 4 Ha CAMOM fene npoexan 3a 60
T -+ 8

y. CocTaBuM ypaBHeHHe:

60 60 1
= = =, Pemnm 310 ypaBtenue: 4-60{x +8) ~4-60z —~zx 8) =0
z ~Ti8 T4 yp 0(z-+8) (z-+8)
22 + 8z — 1920 = 0; 27 = 40, T3 = —48.

Taxk Kax x — BesAHUHHA MOJOXKHTEABLHAS, TC BTOPOH KOPEHh YPABHEHHH
HE COOTBETCTBYET YCJIOBHID 3a4aun. Takum o0pazoM, CKOpOCTL BEOCHIEIH-

€Ta noCAe 0CTaHOBKY pasHa 40 + 8 = 48 (xm/u).
Omaem: 48,

22, Paanomum uneanTeb Apodi Ha MHOMHTE M
2t~ 52? + 4= (2% ~ I)(2® ~4) = (2 - D{z + D)z~ 2)(x + 2).
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Mpux # —1ux # —2 ucxonHas byHKUMA TPHHUMAET BHIL

y = (z — 1)(z — 2). Ipaduk ncxognoit dyuxuuu ~— napatosna, H3 KOTOPOH
BbIKOJIOTH! TOUKH (—1; 6) M (—2; 12) (cm. puc. 226). Bepluuna mapaGonbl HMeeT
koopauuath (1,5; —0,25),

Tpamast y = cumeer ¢ rpadikoM poBHO 0HY 06LUYIO TOUKY JuG0 Teraa, Korna
NPOXOANT Yepes BepiikHy Napalosbl, AH60 Koria nepecekaeT napaboay b apyx
TOUKAX, OliHa H3 KOTOPbIX BHIKOAOTE,

1 a2

¥
H
H
H
H
i

yﬁ
; \
EI |
LI |
EI |
i
H IE.. H x
-2-110 y==0,25
Puc. 226

Orciofac = 12, ¢ = 6 uau ¢ = —0,25.
Omaem: —0.,25; 6; 12,

23. Tlycts O — Touka nepecevenns auarosanedl AC w BD. B npsMoyrons-
HHKe puarodasy pasusl AC = BD = 8 BQ = AQ, LAOB = 30° {cm.
puc. 227).

B C

0

Puc. 227
Sapcp = % . AC - BD -sin ZAOB = %-8-8-51113{)" = 16,

Omaem: 16,
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Pewenue Bapuanta Ne 12

9T _ T pan

LAY 2.3 46 046 = 35 = 0,35 — cootsercrayer 3).
15 36 __ 5-36

b} 5: 36 =5 15~ 715

= 12 — cootsetcTBYeT 4).

B) 5,7 — % = 5,7 — 0,4 = 5,3 — coorBererayer 1),

A b B
3 4 1

Omeem:

2. Micnonbaya pucynok, Haiagm no ocx «Cyrku» (0ch abcuMce) aHaueHue
10 uacoB  3Hauenre 18 yacoB, HM COOTBETCTRYIOT 3HaueHus o ock £°C {och
opnuHaT) 7 11 9. Cneposarensho, npi #aMeHernd Bpemenn ¢ 10 yacos fo 18 va-
COB, TEMIIEpaTypa BO3ayxa Hamenuaach ¢ 7°C 10 9°C.
9°C - 7°C = 2°C. O1cioxa, TeMnepartypa Boslyxa B 10 5acoB Huxe Temne-
patypsl BO3fyxa B 18 qacos na 2°C,
Omsem: 2.
3. Bes cmech wmeeT Macey 320 r, KonHuecTBa 60K 3 abPHKOCOB COCTABARIOT
5+ 3 = 8 (uacteit). Hrofbl HaliTh, CKOJBKO FPaMMOB COCTABIAIOT AGNOKH,
Hano 320 : 8- 5 = 2004{r).
Omeem: 200.
4. Ha koopavnarsofi npsmol otMededst ynena m > 0,y < 0.
Onpeaenum HauBoabLIEE YKCIO CPEMM NPELTOKEHHBIX!
im-—y>0
2} —m < 0
ymy < 0;
4y —m <O
HauGoabiIHmM YHCAOM ABJRETCS YHCAC T — ¥, CTOALLCE Hajl HoMepom 1.
Omesem: 1.
5.1) V8- v2 = V16 = 4 — paunonasbHoe;
2)VI1:v22 = \/; 1_ % — HPPALHOHAADHOE;

2
3) V3

B HPPaALMOHAJIBHOE;

1) (VT +2) - v3 = V21 + 243 = V21 + /12 — uppaumonanbHoe.

Omsem: 1.
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6. AAYBiCy ~ AABC (no gsym yriam) — no yeaoswo ZA = LA,
£C = £C (cM. pHe. 228).

ABy 4Gy, 36 12 4p_ 36:500 _ y500(cm), AB = 15(wm).

AB AC ' AB " 500 12
B
B
36
A
4
12
C G
Puc. 228
Omeem: 15,
7.22 -3z —-T0 =10,
D=9+280=280=17% D > 0.
X2 = maww%éﬂiz, T = -"7; Xg = 10,
Omsem: 10. '
8. Sagep = BC+AD BE (cm. puc. 229). BCEF — npamOyroibHHK,

2
BC = EF = 5. AABE : BE — sucota, ZBAE = LABE = 45°
AABE — pasuoGeapenswift, BE = AE. AABE = ACFD, nosromy

AE=FD. AE=232-3_9 BE=9

3
Sapep = ?m‘gm%‘i 9=14.9 = 126.
5 ral
9
45 1 n
A= 5 F o D
Puc. 229

Omesem: 126.
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9.a(a+2)—{2—0a)? = a®+2a~ (4—4a+a?) = e’ +2a—4+4a—a® = 6a—4.
1

IMpua = — g ShaueHHe BEIDAKEHHA PaBHO 6g —4 =6 (——%) —~ 4 = =5,

Omaem: —5.

10. Tak kak B CNOPTHBHOM KPyxKe 3aHuMaercs 50% Koswuectsa BCeX yua-
LHXCH, TO H BePOATHOCTL BbIGOPE OAHOID YMALLLErOCsH H3 CIIOPTHBHOMO KPYXKKA
saubonsitan. To ecTh oTer 1),

Omsem: 1.

11. Bpemsa, aatpauennoe typucrom, papHo 5 + 2 + 1,5 + 1,5 = 10 (uacos),
PACCTORHKE, KOTOPOER NIPEOI0AES TYPHCT paBHG 12 4+ 18 4 102 + 8 = 140 (kM)
140

o popmyne v = w? nosyuaeM v = <5 = 14 (¥m/u).

Omeem: 14.
12, Mlcnonb3ys pHCcyHOK, ONpefe/iiM BEPHOCTb YTBEPKIAeHHIE
1) Heficreurensto, GyrKUMA yOBIBaET Ha IPOMEXYTKE {~00; 4].
2) HeiterButeabho, f{1) = f(7) = 0.
3) Hesepro, Tak kak (—~9) — 970 HaHMeHblIee 3HAUEHHE DYHKLHN,
Omaem: 3.
13. S5 = ﬁhgmw‘%ﬁ -8 = 4(a) + ag) = 4(2ay + Td) =
= 4(2-49+7-(-2)) = 8- 42 = 336.
Omesem: 336.
14. OC L CA, ZOCA = 90°, rak xak CA — Kacareabdan, Bueuwnuil
YTGJ TPEYTONBHHKA PABEH CYMME ABYX BHYTPEHHHX YIVIOR, HE CMEXHDIX ¢ HHM.
ZCOB = LOCA + LCAQ = 90° + 24° = 114°,
Omeem: 114°.
15. Onpene/iumM BepHbie yTBEPKAEHHS H3 [IPELIOKEHHDIX:
1} — BepHoe,
2}~ BepHoe,
3) — HepepHOe, TAK KAK OTPE30K, COCMUHAIOLLNA BEPIUNHY TPEYTOJbHHKA H
cepennyy BpOTHBOHOﬂO}KHOfE CTODOHDb! — ITO MEAHAHSA,

Omeen: 12.
Br—16<0, [ 8z <16, z <9,
16'{m+5;3; {x23m5; {x2w2; -2€ g

Haufoablee sHaueHue © paBHo 2.
Omeem: 2.
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17. 8 = if:f,bsiz".\(ﬁ', absinC = 28, sinC = 2—'2.
2 ab
Omsem: 25
ab
18. [lo pucyHKky HaxoIMM OOLEYID TOUKY IBYX NPAMBIX, COOTBETCTBYIOLIMX
ypasueHHam 2z — 3y = ~12H2x+y~=~4 z=~3, y=2
Omaem: (-3;2).

2 2 —
19.p. Y—db 1 B-b-4_, b(b —4)

b+2 b—4  b+2 0 (b+2(b-4)

PP —b-d4 _bb+2) b BP-b—4_

b+ 2 b+2 b+72 b+2
_ P+ b- (P -b-d) WP 2b-b-bP+b+d _2b+4 _

b+ 2 J b+2 b+ 2

_2b+2) o

b+ 2

Omsem: 2.
20. dano:

OKPYKRHOCT ¢ NeHTPoM B Touke O 1 paanycom R = OC.
AC — KacaTesabHas,

AR — Kacarte/bHas.

Jokaszate, uto AC = AB.

Hoxazameavcmao,

B

Puc. 230

OC L ACn OB L AB no reopeMe 0 kacaTe/lbHOH: KacaTe/lbHast NepreHy-
KyJIsipHa pagiycy, NPOBEAEHHOMY B TOUKY KacaHHs (oM. puc. 230).

HDAOC = AAOB (npsiMoyToJbHbIE TPEYTONBHHKH PABHBL 110 KATETY H THNo-
tenyse: OC = OB kak paiuycst, OA ~ of1an runoTenyaa).
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M3 paBeHcTBa TpeyrobHEKOB caelyeT, 4o AC = AB. Yro u Tpebopanoch
JLOKA3aTh,

21. IlyeTs myTelecTBEHHUKH NPOMALIIH 0 PEKE HA MAOTY paccTosHne S K
CO CKOPOCTHIO TEHEHHS DKM 3 KM/U, TOrIa BpeMs, 3aTpaueHHoe Ha STOT NyTs,

paBsHo —35" Y, Besapauiaﬂc&. eﬁpaﬁm, NyTEHIeCTBCHHUKH NPONABLAN 3TOT Ke

nyrs S KM Ha A0JKe cO cKopocTsio 10 — 3 = 7 (km/u) M 3atpaTHAH -‘g u. Tax

Kak 1,0 4aca Aanacs NpHBa, TO B NYTH NyTellecTBEHHHKH BbLAH
11,5 — 1,5 = 10 (4). CocTaBuM W DeLIHM ypaBHEHHE:

5.8 10 IS,.35_10:21 joc e o
3+7 10, 21+2i_ 71 , 108 = 10-21, § =21 km.

Omaem: 21.
22. 1. Moctponwm rpaduk dysxkumn y = 22 — 7jz} + x (cm. puc. 231),

_ | 2%+ 8z, ecnz <0,
Y= 22 ~ 6z, ecnz > 0.

7N g
gy =at T ex

10 3

_ =

1A Ji i

- A -

| f .

N e

y=-9

Puc. 231

Tpaduxom dyHkuMH i = 22 + 8z ABAsieTcs Napabona, BeTBH Kompoﬁ Ha-
ﬂpasﬂeﬁbi sBepx(a =1,a> 0) BEPIIMHA B TOUKE ¢ KoopaHHatamu (—4; —16),

y(-8) =
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Tpadukom dyikuur y = z? — 6z apasercs napabosia, BETBH KOTOPOi Ha-
npasaens BBepx (e = 1, a > 0), BeplivEa B TouKe ¢ koopaHHaramH (3; —9),
y(6) = 0, y(0) = 0. -
2. Ipsmas y = b umeer ¢ rpaduKom GyHkuEH § = 2 ~ 7lz| + z posHo TpH
ofiupe TogkH npH b = O n b = ~9 (em. puc. 231).

Omsem: rpabux H300paxeés ua pucynke 231; b = 0 nan b = —9.
23. lano: okpyxuocts (Oy, Oy A), okpyxHocts (Og, O2B).

AB — ofiuas xopaa,

AD —- kacarteabhas,

BC — xacarenntas,

CB=5,AC =3, BD = 12.

Hadmu: cos LZABD.

Paccmorpum NABC v OABD (em,
puc. 232). LACB = LDAB(ZACB —
YTONI, BOHCAHHBIE B OKPYMHOCTb € LEH-
poM Oy, onupawumMics #a ayry AB, a
ZD AB sBasieTca yrioM MEXIy Kacatedb-
noft AD u xopaoi AB). Puc. 232
LABC = ZADB (£LADB — yroa, sou-

CaHHBIH B OKPYKHOCTD ¢ LieHTpoM O, onvpaowumiics Ha nyry AB, a ZABC
ABASIETCH YIIOM MEXAY Kacatenvuoil BC u xopaoit AB). AABC ~ ABDA
(no neym paeubiM yriam). Orcwoga ZABD = ZCAB. CocTaBuM OTHOLIGHHE

AHH CTOPOH B NOAOGHBIX TPEYTOJIbHHKEX! % - ﬁ—g; AB? = BD - AC;
AB?=12-3=36;, AB=6.
o reopeme kocuuycor 1as AABC umeem
CB? =CA? + BA?—-2-CA-BA cos LZCAB,;

2 2 2 [
cos/CAB=CAZ+BA” -CB” _9+36—-25 _ 20 —é'

2CA- BA T 2-3.6 36

cos ZABD = g

.5
Omsem: g



Mmaea [1. CO0pHUK 3aaau

§ 1. ba3sosbifi ypoBeub (uactb 1)

1.1. HMpouenrs
1. CpeaHull pocT AeBOUEK TOFO ke BO3pacTa, yro H Toma, pased 150 cm. Poc*r
Tombl Ha 8% sbiwre cpeasero. Kako# poet y Tomul?
2. B UBETOMHOM Mara3uHe LeHa HeMPOJAHHON PO3bl KaXKIbl¥i AeHb CHHXKAeTCH
#a 15%. CxoabKko GyleT CTOUTL po3a Ha TpeTHil IeHb, eCH B Nepsbiil neHb eé
npofasany ro 80 pybaen?
3. HeTeubilll KeHrypy MOXKeT NMPLITHYTh B BBICOTY Ha 1,44 M, 4TO cocTaBaseT
75% oT BHICOTH NpBIKKa €Fo 0TUa. KakoBa BuicoTa (B CAHTHMETDAX ) PBINKKA
B3POCJIOTO KCHIYPY?
4. B zBa Marasnsa 3aBe3qH OJHHAKOBOE KOJHYECTBO NOPUHI MOPOMEHOTO.
K xonuy paBouero fus B ePBOM Marazuye YHC0 NOPLHIE MOPOKEHOTO YMEHb-
wmaoch va 50%, a Bo BTOpoM —— B NOATOPa pasa. B kakoM Marazuse octanoch
Boviblite NOPUHA MOPOKEHOTO?
5. B ngyx 6ubanotekax Gblac 0JMHAKOBOE UMCHO KHHT. Yepes roj B nepsoi
OHOHOTEKE HHCAO KHUI yBeluwuntock Ha 80%, a Bo Bropo#t — B 1,7 pasa.
B kaxofi SubmioTeke KHHr cTano Soablie?
6. B 300oMarasuHe B AByX akBapHyMax ObUIO OHHAKOBOE KOJHUYECTBO XOMSAY-~
koB. Uepes 2 mecsia B nepBoM aKBapHYMe UKCIO XOMSIUKOB YBEIHUMIOCH HA
60%, a Bo sropom — B 1,6 pasa. B kakoM akeapHyme XOMAUKOR cTaslo 60Nb-
we?
7. Ha nepeoM ckaage roTosodl NPoAyKuyH Guio B 2 paza Gosblile KOMIIEK-
ToB Mefenn, uem Ha BTopoM. Yepes nezemo Ha ofioux ckaazax crano mebe-
Ay NepoBHY. Ha CKOMBKO NPOLEHTOB YBEAHUHIOCh KOJHYECTRG NPOAYKUHMH Ha
BTOPOM CKJ3/IE, EC/H HA [IEPBOM OHO CCTANOCEH 0e3 H3MeHeHuH?
8. B 6onbluom akBapHyMe KOAMUECTBO PbIG Gbl10 B fBa pa3a §oJbliie, YeM B
MAJIEHbKOM axBapuyme, Hepes rof B OCALLIOM aKBADHYME UHCHO Pbil yMeHb-
wuaoch Ha 25%, a B Masedbkom — yBeunnocs B 1,5 pasa. B kakowm axsa-
pHYMe [10CAe 3TOro pulf cTaj10 Goabure?
9. B nepeom cnyueunom Kopodxe Oui0 B 3 pasa 60abLIe CNKYEK, YeM BO BTO-
pom. Yepes eHb B NepBOM KOPOOKe YHCJO CIIMYEK YMEHBIUMAOCH B 4 pasa, a
80 BTOpoM ~— Ha 30%. B kakoMm kKopoBGxe nocie 310r¢ CrHvex Craao fonblue?
10. Ha cinane A 6w va 50% npoiykumy GeJblue, 9eM Ha ckaane B. He-
pe3 Mecsll KOJMYecTBO NPOIyKUHU Ha ckaane A yMenbldaocs B 1,25 pasa, a
Ha cinane B — ypennuunocs Ha 25% o cpasHenyo ¢ NeppoHauanbubiM. Ha
KaKOM CKjaze MPCAYKLHH cTano Goablie?
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11, Cpeny yualmxes 9-X KJaccoB HEKOTOPOH LIKOJB! 05t OTJHUHHKOB CO-
cragaser 15%. Ipu 310M HeycneBaOWMX NO KaKOMy-AHG0 npeaMeTy — B
8 paz MeHbIlie, 4eM ILKO/bHHKOB, HMEIOWHX NONOMHUTELHLIE OTMETKH N0 BCEM
aHciMnannam. Kakoe HanMenbilee KOAHUECTBO YEJAOBEK MOXKET 06y1ia'i'bcﬂ 8
LIKOJE, eCAH NPHBEICHB! TOUHBIE AaHHbIe { He NOABEePTaANHCh OKPYTIeHHIO )?

12. Cpeiy yUeHHKOB LUIKOJIb NOPOBHY MAAbYHKOB H AEBOYEK, 1IPH 3TOM N0
GJOHIMHOK cpeny neeouek coctasaner 16%, a Guonnunos — 8 6 pas Medsile,
ueM MaabYHKOR C HHBIM UBETOM BOJIOC. KOro B Ikoae Gonbiie: GA0HINHOB HIH
BAOHAHHOK?

13. CriopTeMeH nocjie CepHH TPEHUPOBOK yAYULIAA cBOH pesyasTaT Ha 0,25 ot
HCXOAHOTC peay/prata. Ha CKONBKO DOUEHTOB CNOPTCMEH YAYUIINA Pesyib-
Tar?

14. 3a nge venesH CKTAGPA CPEAHAA AHEBHAST TEMIEPATYpPa BO3AyXa MOHH3M-
nack na 30%. Kako#i ona crana, ecan 6uaa 20°C7

15. CxoAbLKO NHTPOE BOAB HYXHO B3ATb, 4TOOH H3 200T CoMH NPHUroTOBKTL
5%-uwifl pacteop? (Macca | nurpa ot passa 1 Kr)

16. MoTounknHeT npeosoaesaeT paccroanve S kM 3a 10,54. Ha ckoabko
NPOLUEHTOB CJAEIyeT YBEHUHTL €r0 CKOPOCTh, 4Tofhl TO e PacCTOsiHe OH
apeogojien 3a 8 4 24 mun?

17. B noxozne npuasany yuactie 20 gepouex i 60 maibunkos, CKoJbKO npo-
.LLEHTOB MAJBUKKOB N0 OTHOLWEHKIO K 06LIEMY KONHUeCTBY pedsT Y9acTBOBAIG
B noxope? :

18. B nosoM roay sapruiata paGouero Guina yseanuena ua 20%. Kakosa Te-
nepe 3apnJarta paGouero, ecsik 10 yeenuueHns ona coctasianana 4000 pybaef?

19. lleua ToBapa cocrasasier 600 pyGaeii. CxonbKo GyIeT CTOHTH TOBAp, €CIH
ero LieHy NOIHHMYT Ha 15%?

20. T1o pacuéram onHofl rpynnel iM3IHKOB, Macca G6apHOHHOA maTeph (Hefi~
TPOHBL, IPOTOHB! H BIEKTPOHBI } COCTABARET i% maccen! Beenennolt, a no pacué-
TaM ApYro#l rpyniibt hH3MKOB, Macca BCEX HEeITPOHOB, IPOTOHOB ¥ 3JEKTPOHOB
B0 Beenenno#t coctaBnser 4,5% Beedt eé macenl. Kakan rpynna dusukos or-
BOAWT Macce GapHOHHOHN MaTepHH 6OJIbLLYIO 10107

21. Nsa GanxoBckux huiHana 06CyRUBANH B NIPOLIJIOM FONY OJHHAKOBOE KO-
JAHMUECTBO KJAHEHTOB. B 3TOM roy xONHUecTBO KJIHEHTOB B NepBoM (uauane
yBeaHunaocs Ha 150%, a so Bropom — B 2,5 pasa. B kakom duanane crano
Gonblue KIHeHTOB?
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§ 2. TloBblweHHbIH ypoBeHb (4acTh 2)

2.1. TllpeoGpasopaknus anre6panuecKnx BolpaKeni
¥npocture Boipaxenue (22-61):

25z% — 9 Lx+d | 2z

"zt 4z -12 52+3 3-z
23. 9z2 — 49 T+ 8 1
222 + 152 — 8 3z+7 1-2z°
24, a:-i—Sy 3 Qy - 2y
%y — 3xy® a:2~1~3:ry 9y + z2)*
22%y — xy® Y+ 2xy)  dx® -yt
og. [ o’ =46 _ _ a? - 9b? _a-t+3b
a® +ab—6b*  a® + 6ab + 9b% p
27, (Satl ) Sac L) ot goa -3
a* —6a o+ 6a at 4+ 2% 41
ar:+7a r—Ta Y, 28a
28. (7a:1: 2 ez v o2 )'m2w49a2'
z —da a4z Y | 16a
29. (4a:r~—z dza + x° )'xz—iﬁaz'
30, [ T =20z +40® | 2 + 20z + 4%  4a? — 2°
-~ 2a 20+ 2%
rz+da 3-—ar Ba-3-—-a° 1
31 (m—-a z+a z* - a* ,;).(32_32).
39, fa®+ab+ b a* —ab+ b
a_b' ab + b° ab— b |-

33 (atb @ —abt b\ ab’—a?
‘Na-b a*+ab+d*) B 40t

20-4b  Ba+b\ 2 92102 + 6b% — 9ab

34'(b2+4ab 52—40;&) (b* — dab) + da + b :
a-+b a - b _a+1

35'(a2mb a? +b) aZ - b’

36,16 _ __3-2a  _-—8+216a°
‘a+5 72a2+24a+8 20 4+ 7a - 15

1 a’ —1 at—g-1
7. (- 4) e
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1 7! 2
38, (a+1 1) T
39 a\/a_bf+a\/6«i~bw/5

CVa-vb o Ja+vh
T R
41, £H”1»«1»0&:) ( alb+£)

(
2. (o 2= ) (2022
(

8. (e h1-218) (g Ty
2422

44 z _l-z +3

Tg z+1 )

-2

z+1

18 - 12371
5. s

3 2 1y, W
46'(4awb da+b 4&—56)'160,2——5"‘

47. (:czé—gx-fmzﬂxzw%éxv%ﬁ) : (3:3-1 _:z:j-fi)'
48,

( 2 1 . 13 ) 1
V3—1 V342 4-v3/ 343V3
49. v/5 — 2v/6 + V5 + 2V6.

2 dm m? — 9m + 14 10m
50( m?%m2—£4m+49) m—5  ti7—m

m 3m mP+m-30_ _4m
5*'( —5’*2 z Iim+5) P -1

52.1/(2— V20)" + /(3 -

_53.\/(\@?—-2) +/( \/2T—3).
54. ((W)w - 1) B+ 1)L
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55.5°5 - (Lo + @+ (22 + 1) (e +1)).

56 4' 36”

57 8.100™
. W
(5Em5n) (42n+1) (2 5)11?’2
160

ny3n
59.81. 33 . gnten,

(")

60. —1— + ! + 1 + .+ 1 .
VE+1 VT4V V04T Vn+3+yn
61.y/ (VIO - 3)* + / (VIO - 4)°

Hajinure cyMMy HppausoHaibHnix yhcen (62—63):
62. V7 - 4V3 + V7 + 443,
63. /21 — 12v3 + v/21 4+ 12V3.

64. Mex iy KakuMi COCEHUMH HATYPATbHBIMH YHCJIAMH 32K/II0HEHO 3Ha4eHHe

1 1 1 1
bl + + 4t —m?
P 41T A+ 2 Vo + 3 V25 4+ /22

65. Haiinnre 31avenne BupaXKeHus

L+ 1 dot 1 SR Y—
V3(V3+1) " VB(VE + V3) VIS(V15 + V13)  V3(V3-1)
1 i
THEVE-VE) T VBV - vy

¥npocTture sbipaxenye (66—67 ).
6. W\/ﬁgﬁ_
N

67. E;*;% (a < 0,b < 0).
Coxparsre 1po6e (6871 )

2ab - 10a+ 55
68. 2% —7a+3
6 —9n+6mn-—4m

3n+n-2

58.

69.
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0. 3ab+21a+2b—i—14.

9a* + 9a + 2
71, 4ab=16a+b—4
16a* — 8a - 3
¥Ynpoctute Boipaxenue (72—85);
72( n+1 wn—}.)l 2n
"Anf4dn+d P —4) (n+ 27

7. (m2—2x+1 x—l-l):(x—al)z'
74, (a(lma) a? w4a+3) (a—1)2.

20 —
2 -
5. ((b 3b+2) 1).,,, —-25—%3):(1)_1)2-
76, [k +2 k-8 .5
B +3k—-4 kK2+8+16/ (k+4)*
. 1.
7. (t2 t2+t—~6)'t2+5t+6'
78 SN S —
“a - b)a (b-c)(b a) (c—a){c—b)
79 o’ b ¢
“{a—-b){a-c) (b“C)(f? a) (C—ﬂ)(c-b)
m— 3 2m 1
80'(m2w4m+3“m2~—1)'5m—§—5'
8!( m+ 3 B 2+ 6 ).mzméi
‘\mP+4dm+4 mi+bm+6/ m+1’
z-1 3 . 2%+ 4 1
2. ($2—6m+8wm2—-iﬁ)'m2+2xm8+8—2x'

z+6 z—6\ 22+36 2
83. ($2—6w+x2+6a:)'$2—36 z

(e a5 (7)

a—b? b Ya+b
85'(a2w+2ab+b2+a+b) 3

8

bn

86. loxamure ToXIECTBO (2—”’-1'—% - 2—“:—1) . (1 - é + Z’f) =

1
2a-1 2a+1 a
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¥npocrute suipaxenne (87—95): ,
dab \ | a __ 2ab
87'(a_b+a-b)'(a+b b2—-a2)'

1278 —3h 3b o1
88. 551~ e (g1~ o)

g9, 3 8a°—18a 2a 3
"20—3  4a°+9 40> - 12a+9 4a°-9
2z 3 6—4x 22 -3
90'(:c~+~1+:rw4 :1:2-3ww4)' z
20 ~5  f 2z 2 21 -3z
1. = ‘(a:+3’*“a:-—2 ac2+:c—6)'

1 5 2a a
92. (a+2+a -—a—ﬁ@a—S) 20+ 17

93.( 2 + 10 + 3&) 3b~§—2

b+1 b —-3b—-4 b-—4 3
94( m2+3m__ m®—2m ) 1 _ 5
‘\mf43m+2 mf-2m-3/ mt-m-~86 m+1l
95( m: + 3m _ m? —4m ) m
‘\m?+3m—-4 mi-4dm+3/ mi4+m-—12
96. Pasaomure MHOI‘O‘{J%GH mn? — n? + mn — n Ha JUHelHEIe MEOMKHTEH.
97. Coxpature Apobb W npu x # +3.
98. Paznoxure Ha MHOMKHTERH -~ (:1: y — 2zy° — 2%y°) npu zy # 0.

99. PaznoxHnTe Ha MHOXHTENK :ciy (23y — 32y + 20%y*) npu xy # 0.

100. Hatiaure napmenbliee 3HaUEHHE BRPAXKEHH \
(22% + 3y + = + 5)2 + (y + 3 — 2)? W 3HaUEHHA T H Y, NPH KOTOPHIX OHO
JOCTHIEETCH.

10}, Hajiaute nauMeHblUEE 3HAUECHHE BRPAXKEHHA

(Tz — 3y + 11)? + (2x + 6y — 14)2 — 5 1 3HAUHUS T U Y, TIPH KOTOPHIX OHO
ACCTHIAETCS.

102. Hafignre HauMenbllIee 3HAUCHHE BhiPAMEHHT

(17 — 4z — 53)% + (32 — y — 4,2)% + 3 ¥ 3HAUCHUSA T K Y, IPH KOTODBIX OHO
JOCTHTEeTCS.

103. Hadianre Bce napsi yucen (2o} yo), NPH KOTOPLIX BEPHO PABEHCTBO

V3r by — 14z +4y—6=0.
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104. Hajizure Bee napnl ynces (a; b), Npu KOTOPbIX PABHBI 3HAYUECHHS BbIPAXKE-
Hui 2 + v2a — 3b— 1w /4 — (a — 2b).

2.2, YpaBHeHHA ¥ CHCTEMbI YpaBHEeHHH

2.2.1. ¥pasHenns
Pewwre ypapuenue (105—117):

2 6 1
105, m2—m~12+x2+4m+3wm+3'

3 5 9

l()6':&2-%4:1:“5 -8z +7 -1

107, > — 2 = z__.
‘P4 2—-6 2 —_5x+2 20%45rx-3

108 Z 5 _ 15z 410

243z 3z-2 4-9z°°
109. 2z* - 52° + 22% - 52 = 0.
110. 22* + 32% — 822 — 122 = 0.
111, 10z% — 45z = 30z% — 1523,
12, (22 +3)2 + 3= 723 = 72? 4 T2,
113.52% + 322 — 5z — 3 = Q.
114,24 + 203 + 222 + 224+ 1 =0.
115. 2% +32% + 322 + 8z + 2 = 0.
116, 2% — 224 + 422 — 8 = (.
117. 28 — 14z* + 562°% ~ 64 = 0.
118. Nokaxute, uto ypashenue (z? + 8z + 17)(z? — 4z + 7)= 3 He umeer
KopHed.
119. lokaxwute, uto ypasrense (z° — 6z + 10) (z® — 10z + 32)= 7 He umeer
KOpHei.
Pemmre vpasenue {120—121):

3 2 1
izﬁ'x2~2x+£+1—3:2—m+1'
121, 6 !

©+6z+9 9-2° z-3
122. Haiinure KoopayHaTe! TOUEK Nepeceyenys napabons

ym%x2—2x+4unpﬂmoﬁ2:e—y—5:0.
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123. Hakjure KoOpAKHATLE TOUEK NepecedenHs napadonl

Y= %$2~gm—?ﬁnpﬂmﬂﬁ3.’r+2y—wl=0.
124. Hatiante Bee uesibie pelieHns ypaBHenns z2 + fg = 3.

125. Tpacduk yHKkunn y = az® + bz +c co ctapwnm Kosdduunentoma = 1 —
napaGona ¢ BepliHHOi B Touke (3; 3). Hafinure €& TOUKH nepeceuerus ¢ nps-

MOM y = 2.
2

-1
126. Hadanre Bce petueHus ypapHeHus M +z*—-2=1

127. Haiinute TOUKH niepecesenyst NpsaMoil y — & — 3 = 0 ¢ OKPYXKHOCTBIO
4y’ =9

Peuinre ypaguenye (128~131):

128. (22 ~ 62 + 9)? + 2(z — 3)? = 3.

129, (2 +424+ 4?2+ 3(z+2)? = 4.

130, (foimsf-—s) ((12%—53)—2-«:»2)—6:0.

(2 -1 21) ((&®-1)? _
131. (——3—-— - % —3—~+»5 -3=0.
Petusre cncremy ypasrenui {132—133):

132 { T+ —2y+2=0,

2t —y? = 0.
22 —4rx+y+8=0,
133. { 42® —y* = 0.

134. Buisichute, uMeeT in AeHCTBUTE/bHBIE KODHH yDaBHERHE

22+ 4224+ 2= 22~ V2.

135. BuisichnTe, umeert Jin ypashenne 42+/3 — 22 = 7 + 22 nelcTBHTENbHLIE
KOPHH.

136. Brisicunre, HMeeT i1 1eliCTBUTe/IbHBIE KOPHH yDaBHEHHe

22 4 222 + 84 = —3z.

137. Onpenemire, CKOAbKO PasiHuHbIX JEACTBHTENBHBIX KOPHEN HMEET ypaB-
Heune 22° = v/3(z? + x — 1).

138. Onpenenure ypaBuente, HMEIOLIEE HAMMEHBLIYIO CYMMY KOpHE:
22— (V2+ Dz +1=0 22 —2v32=0; 3)vV22? - 22~ 1=10.

2.2.2,  CHerembl ypaBHeHHH
Pewure cucremy ypasnesunid (139148

139. { z? ~ g = -5,
T
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z? 4+ y* = 29,
140. { 3z Ty = —29
a1 { S Hv=2

2y =

22 —y? = 3,
Mz{zy$2

_];_l.lmg
143.0 © ¥

11 _¢

2

z+3 _y+4_ 25
M4.{ yx2 z-1" 2

z-y=2

2 .2

y© - =9,
E45.{2.’E—-ym3

T, y._ 2
46.{ y Tz 12’

T +y% =25

z? -y =0,
M1{$+y_6m0

22— 6+ y =2,
MS{y_ Y,

149. Cpeanee reomeTpuuecKoe IByX YHCeN NPEBLILLIACT MeHbIIee U3 3THX YH-
cedi Ha 12, a cpeee apudmeTHueckoe Tex e uuces Ha 24 Mesbule Gogbluero
ua wacen. Halnure sti ubena,

Pemure cucremy ypasnenust (150—~158)

2:1:—}-2%11333,

150. 4
z-y, 1 _y
"2 T16 3
£§ﬂ+2m=1L

151. ¢
Yy yy-z _ 2

5 T T15 T 5
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152. ¢

153. <

154,
r+bry+y=1
141
z ¥y

x4+ 10zy +y = 2.
Ax-3)—4{y+7) =1,
2—-2)+T{y—-1)=3.
Sz |, 2y—=x

6+ 3 =1,

156.

o
@
,_-A---,f—"—-\/——"—-\

157.
z_y—2r _22
6 3 3
58 2-y=2
2x +y = -2
159. KoopannaTHast NnJOCKOCTs NoaBepraercs CJenyiolleMy npeofpasosa-
HHIO! TOYKA C KOODAMHATaMH (x,y) MEepeXoaHT B TOMKY C KOOpOHHaTa-
Mu (2%, y?). Halignre TOUKH, KOTOpbIE NPH 3TOM NPeoGPa3OBAHUN OCTAHYTCH
Ha CBOHX NPEXHHX MECTAX.
. { T+y? =7,
160. Pewyre cHcTeMy ypaBHEHHH 2
zy” =12
161. Koopannarthas DJIOCKOCT: NOABEpraercs CAelylolteMy npeolpasoBa-
HHIO. TOUKA C KOODAMHATAMH (Z,%) MEPeXoauT B TOUKY ¢ KOOPAWHATa-
mu [z, ly]). Halinure Touky, KoTopuie Npu 9ToM NpeoGpazoBaHuK OCTaHYTCS
HA CBOHX MPEKHHX MECTAX.
Peutnre cuctemy ypasuenui (162—181).

9 2
9 4 w3,
62.0 *ty r-y¥
18 5 _ 3

i ] -y
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s
163. { y y

\ T+VY -y

[ _4 12 _
164, TV EFY

8§ 18 _

L z—y x4y

{6 __8 __
165.4 *7Y TtV

\ Z— ¥ x+y

z ym



z _ 2y _ 1
175.{ vy =z ’
2% — 5y + 2y° = 32
3z —y =28,
176. {(33‘-%-3;)(927 2_ 2y =128,
(% ~ 4y?) (2 ~ 2y) = 640,
177. { x+ 2y = 10.
(% ~ %) (z ~ y) = 81,
179 (yz“-xz)(ywz) = 75,
"l z—-y=-5
(z-D(y+1}=0
180'{6y2+$—ym3.
z(z +y) =15,
181. { y(z + ) = 10.

2.3. HepaseHcTsa v cHCTEMBl HEPABEHCTB
Peumre nepaseHcrso { 182—189):

182,z — 2 ¢ =8:25
z+3

183, — 2 g 225
z+1
4z + 1 Z 2z 4+ 3
2z~ 1 S+ 1
185. > .
\/wx2 - {5z + 0,5 \/-maz‘z - 0,5z + 0,5

186.22 + 5 > 7.

]87:1:—!— < 5.

188. z* w4:1: +4x? - 1 < 0.
189. 2% — 62 + 922 -4 < 0.
Pewnre cuereMy nepasercts { 190—-193):

190.
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22— 42 -5<0,
191.¢ 1 _ 1

s 2

z 7 4

'2 3~1r—2z>I r+6
192, { 3 2’

k3—-2—:<:z:

(1. l-z 4 _B+5z
193. { 2 3

2—%§>e.

Haﬁma"re 061acThb onpefesenns seipaxenns (194—201):
. s
V3zZ—20c —7 |, 2z+1
195 i se ~ T3zl
Va2 —4r -~ 21
196. WW.

197, 100 — 22
‘VIt-3z+9
YT rop 41
198. S5 —

199 4:5“‘1"12—‘232

200 \f.’C”""‘S‘ Vﬂ:z””““gﬁ
’ z” — 49 :

201, Y2= 2 VI-2%

5+ -
202. [pu KakuX 3HAYEHUSIX MEPeMeHHON T Buipaxenue v2z? + Oz — 35 ne
HMeeT CMblcaa?
203. Ipu Kakux 3uaueHHsX nepementoll T BHpaxenne v 16— 2z — 3z2 Hveer
CMbIC?

20z — 112% — 323,
= :

205. Hafinute Bee s, MIPH KOTOPBIX BEIPAXKEHHE 4 | -I—Lg_—%g_——ggz HMEeT CMBIC.

204. TIpH KaKHX & HMeeT CMLIC BbIpaXKeHHe \/
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206. Haiianre MHOXKECTBO 3HAYEHKN T, IPH KOTOPBIX HE ONPEENEHO BbIpaxe-
>~ 9
(¢ 4+ 3)v2x% — 11z 4+ 12
207. Haliaume MHOXKECTRO 3HAUSHAR T, NPH KOTORbIX HE ONPeAesIeHO Bbipake-
Vdz? — 11z - 3
6
z+1
208. Ha#inure BCe UEIOUNCHERHBIE PeLlieHNs (X, ) CHCTEMbI HEDABEHCTE
y < 7!
y -2z >0,
4y > 5.
209. Hallaute Bee 1en0uuc/e EbIe peLiedns {2, ¥) CHCTEMbL HEPABEHCTE
y<li,
& —y<h,
z+y >3
210. HadlauTe 8Ce Leable YHea, YAOBASTEOPHIOUINEG CHOTEME
6—z 4. 2 ~+~5 3z

HHE

HHEG

i 1’
HEpABECHCTR 6
s T
211, Hadiiure Bee Lesibie YHCAa, YAOBAETEOPAIOLIME
e+l Scx—1 10—z
3 2 - 5 7
2z - o
3~ 3 21 6
Peitre cucremy HepaseseTs (212221 )
912 (z? =3z +2)4 €0,
: {:1:2 +4x +1)? = 100.

CUHCTEME HEPABEHCTE

a: —13x+42) <0,

213. -6z +2)2 64

z? m16:c+63) < 0,
24, 8z — z -9)"'<81
215.

(~2% -z ~ 3)2>49

2
216. (m+2$ ~4$—7) £ 0,

2 —-2x-3=0.

{
L
{(az ~ 4z +3)% <0,
{
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2

2

2. - <
z? ~ Tz +10<0.

oyg. | (2% +52)" — 1227 — 60z + 36 < 0,
1 (22 - 22 - 15)* < 900.

219 (:c2+3:1:_522w10x2--302:+752€3,
] (2 -z -4)" <625

(z—2)%(x? + 22 - 1)2 <0,

220. { |z -1 < 1.

991 { (4z% — 4z + 1)(z* + 27 — 4)? €0,
"2+ 3 < 4

PelunTe nepasencTeo (222—225).

222. 2% ~ 42 + 427 -4 2 0.

223, z* — 1223 + 3622 — 81 2 0.

224, (22? —z)* < L.

1
295. (|z + 1} — |z[)° - (jo + 1] +]e}) < FESIEATIE
Peinute cucreMy HepaBencTs (226-231):

Vet +4z+3 20,
226. 2
(x2 - 5r+5)" <L
vz +6 22 20,
(#2 -8z +11)° < 4.
V=TE 1352+ 45 2 0,

V2 =1z 4+11) 2 1.

—z2 — 452 + 5,5 20,
2

7

(z2 + 62 +6,5)° > 1,5.
16
2 A M2
230, & -+ T <8
2?4 —-520
81
2 2
23 (% — 3z +58)* + m < 18,

ne
no
: § g ;
e e, et e it s, g s e e,
TS
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Peunre repapenctso (232—237):
232. V2?2 — 4. (2% + 22 - 15) > 0.
233.vV9-12 (2% +2-2) <0

2?2 . 3-22
B
234 6 73
2 _2-z
LA .
235 5 3
> _5zx-3
S S
236 3 1
2
237. % » 2304
238. Halimure HanGoabliiee 11€J10€ 3HAYEHHE T, NPH KOTOPOM PA3HOCTh ApoGei
58 3 iz 2““; 12 yeorpuuatensia.

239. Halinute HaumeHbilee Lie/10€ 3HAYCHUE T, TIPH KOTOPOM PasHOCTh Apohedt
23 ~ 2z y Sr-—11
5 4
Hafimire o6nacts onpenenenus soipamenns (240—-242Y:

HETIOAGHKHUTEIbHA.

2 4
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2.4. Hocaenoaarenbuocm H NpOrpeccHH

2.4.1. Apndmeruneckas aporpeccus
243. Hatmure Gimkaiinél € HY/II0 TIOAOMMTENbHBI WieH apudMeTHUCCKON
nporpeccun 49,5, 47,7, . ..
244, Haftanre nantionee OaAH3Kufl K HY10 OTpULlaTesHBIR wreH apudiveThue-
cKo# nporpeccun —41,4; —40,2; ...
245. Haftnute HanGonee 64u3KHik K HYNI0 OTPHUATEIbHBIN YICH apudMeTHye-
CKoil nporpeccus 101,1; 97,2; 93,3; .
2486. Typucr, noIHUMAasCh B ropy, 3a nepaiﬂyz 4ac AOCTHT BHICOTH 580 M, a 3a
KaxJAplfl caenyiowmil yac NoAHRMAZCS Ha BbICOTY Ha 40 M meubilyio, 4em B
npeapiiyini. 3a CKOMLKO YACOB OH AOCTHTHET Bulcothl 2500 M, noaxuMascs
OT NOHOMHS FOpHI?
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247. Crpenok caenan 30 BbICTPE/IOB B MHLICHb. 3a NEpPEOE ONANaHKe emy
#agncauin 0,75 6anaa, a 3a Ka)aoe caefywiliee nonaganue ~ na 0,5 danaa
Gouiblie, Yem 3a npeasiayiee. CKOMLKO pas NPOMaxHY/ICsH CTPENOK, e/l O
Hatpaa 99,75 Ganna?

248. Haiinure cymmy BCeX HATYDAILHBIX YHCEJ1, HE NPEBOCXOAAUMX 170, KO-
Topule AeARTCA Ha 6.

249, Hafiaure cymMy BCex HaTypanbHbX uncen, He npesocxoadumx 200, ko-
TOpblE AeAATCA Ha 8.

250. Mawmna Briexana U3 ropofa co ckopocTbio 40 km/u. Kaxanie 20 ce-
KYH/L0HA yBEJMYUBA/a CKOPOCT Ha B KM/ u. Kakyio CKOpOCTb OHa MMena uepes
7 MUMHYT NOCJE BBIC3/1a W3 TOPOfLa?

251. B nepabifl b CTPONTENs BLUIOKUA 5 paloB kupnuied. Kaxaui cie-
DYICL0AN JieHs OH BEIKAGALIBAA Ha 2 paAd D0bUIe, YeM B NPCABIAYILHE 1Hb,
CronbKo aHel paboTan CTPOHTEDb, C/IH BCETO OH BuLTOXHA 140 praos?

252, HafiauTe CyMMy BCeX HATypa/bHBIX UHCE], KOTOpLIE JAATCA Ha 7  He
npesocxoasnt 370,

253. Hasinure cyMMy BCex HaTypalibHBIX YHCEJ, KOTOPbie AeARTCA Ha 9 u He
npesocxonnt 400.

254, Hafinnte cymMMy BCeX HaTyPa/ibHbIX 4HCEN, HE NPeBOCXOAAMX 170, Ko-
TOPbIE ALASKTCA ¥ Ha 2, # Ha 3.

255. Haliaure cymMy Bcex HaTypanbHLIX Yucesn, He npesocxogsmx 160, ko-
TOPBIE HE AENSTCH HA 7.

256. Ykamure KOAMUECTBO NOJOMHTEIbHLIX YACHOB apupMETHUECKOW MPO-
rpeccun 84,1, 78.3; . ..

257. Tpu nOAOMHTEIbHBIX YHCAA 06pa3yioT apubMeTHYECKYIO HPOTPeCCHIo C
pasHoCThio d, @ KBaNpaThl 5THX YHCe/), B3ATHE B TOM Xe nopaake, o6pasyior
reoMeTpuMeckyio nporpeccHio. Hallaute nce Bo3MOXKHbIC 3HANCHHS o,

258. Tpu wncaa cocrasamoT apugMeTHuecKkylo nporpecchio. Hafigure 3t
YMCJA, eCAH H3BECTHO, YTO MX CyMma paBHa 27 W npu yMeHblUeHUU epsoro
yycta Ha 1, BTOporo — Ha 3 W TpeThero — Ha 2 OH COCTAB/SIOT FeoMeTpHYe-
CKYIO TPOTPecCHIo.

259. Tpu vucAa COCTaBAMIOT apuPMETHUeCKYI0 mporpeccwio. Halaure st
4UCA, eCJIH H3BECTHO, UTO HX CyMMa pasHa 12 u NPH yBeTHUSHHH NePBOro YHC -
Ja #Ha 1, BToporo ~ Ha 2 ¥ TpeThero — Ha 11 OHM COCTaBARIOT FEOMETPHYECKYIO
NPOTPECCHIO.

260. Cymma Tpéx unceJ1, 06pasyioLuX apudMETHIECKYIO TIPOTPECCHIO, PaB-
Ha 15. Ecan k athm uscaaM npubasuth cootserctBento 1, 1 u 4, To oun
06paszyloT reOMeTpPUYECKYI0 nporpeccuio. Halanme 3mn uncaa.
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261. Cymma Tpéx uHces, 0OPazyiouX apHOMETHYECKYIO NPOIPECCHI0, paB-
na 30. MasecTHo, 4TO €CAM NepBoe YHCAO OCTABHTH (€3 HIMEHEHMH, a U3
BTOPOTO ¥ TPETLEID BLIYECTL COOTBETCTBEHHO 4 U 5, To ofpasyerca reomer-
puyeckan nporpeccyst. Hafaure 3TH aucaa.

262, Tpy nonoxuTENLHBIX YiCaa 00pPa3yi0oT BO3PACTAOIIYIC APHPMETHULCKYID
nporpeccuio. Ecau BTOpoe U3 HWX yMEHbLUHTE Ha 1, a nepBoe H TpeTse 0CTa-
BUTh €3 MIMEHEHUH, TO NOAYYHTCA TeOMETPUYCCKas NPOrpeccus, Nepsbid
uJleH KOTopo coBnagaer co 3naMeHatenem. Hailnwre pasunocTs nantofl apug-
METHHECKOH NPOTPECCHH.

263. Tpu noaouTeNBHBEX YHEAa 0Gpa3yIoT BO3PACTAIOWYIO aDHPMETHYECKYIO
nporpeccHio. Ecau BTOpoe U3 HUX yMeHbluuTh Ha 1,5, a mepsoe H TpeThe
OCTAaBUTL 663 HIMEHEHHS, TO NOJYIUTCA FeOMeTPHUECKAs POTPeCcCHs, Nepabii
uneH KoTopoil B 1,5 pasa Goablue sHamenatests. Hallaure pasnocts aaHHo#
APUDMETHIECKOH NIPOTPECCHH.

264. Nlana pospacTaiowas apudmeruueckas nporpeccus. [lepseiii, BTopoi u
nATHIA e wieHsl 06pasyOT reoMeTpHueCky IO nporpeccuio. Halaure, 8o ckone-
KO pa3 ueTBEPThIA YAeH AaHHOH apuMeTHHECKOH Nporpeccy GObLIE [1EPBO-
ro.

265. Ilaua sospacrammias apudMeruueckan nporpecchs. [lepemifl, sropoit
H cebMO¥ e ygenul 06pa3yloT TeoMeTpHYecKylo nporpeccuio. Hafiaure, no
CKOJBKO Pa3 nsThifl 4ieH JaHHo# apHpMeTuueckol nporpeccuu 6o.bille nep-
BOTO,

266. Cywectsyer /in apuphMeTHYECKAS [POrpeccHa, B KOTopoii az = 7,

ag = 13, g = 172

267. Cywecrsyer i1 apubMeTHEECKas TPOrPECCHA, B KOTOPOH a4 = 8,

Qg == —7 g = -~ 17?

268. Cywecrayer au apncpmemqecxaﬂ nporpeccus, B KoTopo# as
ag == 5, a1 = 127

269. Tpu uucaa o6pasyoT apHOMETHUECKYIO TPOTPECCHIC, HX CyMMa paBHa 24.
Ecau nepsoe 4HCAQ OCTABUTL €3 H3MEHEHHS, U3 BTOPOTO YHCAA BEIYECTS 2, a
K TpeTbeMy MpHOARHTL 4, TO ONYYUM reoMEeTpHUECKYIO ntporpeccuio. Haliaute
ITH YHCAA, SCAH H3BECTHO, YTO NEPBOE W3 HUX GoJiblle TPEX.

270. Tpu uucaa o6pasyor apuMETHYECKYIO TPOTPECCHIO, HX CYyMMa paBHa 18,
Ecau K mepeomy uucay npuGasuTh 2, K TpeTbeMy — 1, a BTOpoe OCTaBuTh Ge3
H3MEHEHHH, TO NONYUHTCA reoMeTpuaeckan nporpeccud. Hafiaure sty uncaa,
€C/IH M3BECTHO, UTO NTOCEIHEE H3 HUX MEHbILE TPEX.

271. Moryt Jau uueaa v3, 2, V8 BbITh uaeHaMH {He0BA3aTENbHO OCAEA0BA-
TeJLHBIMH } ApHDMETHUeCKOH POrpeccHu?

~5,
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272, Moryr s uncaa V2,3, v/12 6biTb wienaMu { HeoBs13aTelIbHO MOCAEA0BA-
TebHBIMH ) apHOMETHUECKOH HPOrPecCHH?

273. CocTapasioT v nepesifl, BTopoi v WwecTofl uaenst apudMeTHIeCKol npo-
rpeccH TeOMETPHUECKYIO NPOIPECCHIO, C/IH €€ TPETHI WiIeH PaBeH 7, a NATHIA
pasen 137 '

274, CoctasnsoT 1 BTOPOH, YeTBEPTLIA M WECTON wieHbl apHpMETHYECKO
NPOTPeCCHH TeOMETPHYECKYIO fpoTrpeccHio, ecin eé TpeTuil uied pased 8, a
BOCLMOI paBeH 33?7

275. CyMma BTOpOTO, 4eTBEPTOrO M WIECTONO 4ieHOB apHdMeTHIeCKOH npo-
rpeccuy papHa 18, a ux npouasesense papHo 120. Halaure nepseift uaex
NPOTPECCHH.

276, fsaserca an uneao 4 uneHoM aprgiMeTHYeCKOH NPOrpeccHy, Nepabie Asa
w/leHa KOTopoil COOTBETCTBEHHO paBHbl —8 H —5?

277. Cymma niepsblX NATH 49ieHOB apudMmeTHueckoll nporpeccHn 8 3 pasa
MEHbLIe CyMMBl NOCACNYIOIHX Mtn ¢& unenos. Hafaure Tpetuit unen stoil
TIPOrpeccHH, €CM CeabMOi uicH papcH 26.

278. Cymma nepBolx 4eTHIPEX YMieHOB apHBMETHYECKOH NPOrpecchy 8 2 pasa
MeHbIle CyMMBL MOCHeNyIOILHX TPEX eé wieHor. Hafiaute Bropoit ynen sroll
APOrpeccHy, ecay BochMoi uaeH pases 38.

279. Hafizure cyMMy BCexX HatypaibHeix unuces ot 100 a0 150 BKIio9HTENBHO,
KOTOphIE He JeNisTeA Ha 6.

280. Tperut wien apudMeTHYecKOR nporpeccuu B 2 pasa GOJAbLUE NEPBOTO.
HaitauTe OTHOWICHHE CYMMEL NePBLiX TPEX UJICHOB 3TOf NPOrPecCHE K €€ Tpe-
THEMY UJEHY.

281. BoceMmoit unen apudmetHueckoii nporpeccus 8 3 pa3a 0oJIbLIe LIECTOrO.
Haitnure cymmy nepebiX IeBATH YJIEHOB 3T0M NPOrpecCHH.

282, Yyennx 9-ro kaacca [lers pewma lenath no yrpam 3apaiky ¢ Hauaia me-
csu@. Kawaplil reHs OH Jesial Ha 2 oTxRuMaHus GoMblle, YeM B IPEALIAYLIHH,

Cronbko omkumannit cienan [era B nepuoa ¢ 19-ro no 31-# nens mecnaua,

€CJIH B Nepabifi AeHb OH Yaxe caenan 10 oTKUMaHHH?

283. Fpeanpustue noctasuio cebe Uedlb BRINYCKATh KaXibid rof Ha 15 eau-
HHLL NPOAYKIMH Boablie, YeM B npeabiaytiyi. CKOJALKO €XHHHL NPOAYKLHH
npousserér npeanpusitie 3a 13 net, Haunnas ¢ 8-ro roja, ec/M B NEPSLIH oA
6ol Npou3BeeHo 50 eIHHUL NIPOLYKUHH?

284. Apudmernueckas nporpeccus sagnana dopmynol a, = In + 2. Hamm?e
CYMMY H€HOB IT0H NPOTPECCHM ¢ HEUETHBIMH HOMEDAMH, MeHbLUUMH 50

285. Aputbmeruueckas nporpeccus sagana dopmyaofl a,, = 4n — 3. Habliqure
CYMMY WEHOB 3TOH NpPOrPECcCHH € YETHBIMM HOMEDAMM, HE NPeBOCXOAHILH -
mH 50,
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286. [ycenuua npononana 3a nepsyio MUHYTY 39 CM, a 32 KaXayo caedyio-

LLYI0 MHHYTY Ha 2 CM MeHbIUe, YeM B NPeAbYLyI0. Hepes cKoAbKO MHHYT OHa

nponoasér 4 m?

287. Crpenox caenan 20 BLICTPEJOR B MULIEHE, 32 NEPBOE ONajaHue eMy Ha-

uycauny 4 Hanna, 2 3a KaXAoe CACRYIOLIEE NoNafaHHe — Ha 2 Dansa 60abe,

yewm 3a npeanayiiee. CKONBLKO pas NPOMaxHyACs CTPENOK, M oH Habpan 180

Sannos?

288. Cymma nepsbiX CeMHAMATH YWICHOB aprubMeTHYecKOR npOrpeccHH ¢ nep-

BbiM WICHOM @) M pa3HocThio 3d Ha 153 Gonblle CyMMbI YWICHOB ¢ CEABMOTO 110

LBALUATH TPETHIl IPOTPECCHY C NEPBBIM YAEHOM a1 U pa3HocTsio d. Hafure d.

289. Hawmwre cyMMy BCEX YETHBIX HATYpPafbHBIX YACEH, HE TPEBOCXOIALLMX

241, xoropsie Be neanTen Ha 10.

290, Hahnure cymmy Boex HeUETHLIX HATYPAJLHBIX YHCEN, HE TPEBOCKOASLINX

130, xoropsole He aesnsires Ha 17.

291. Apudmernyeckas nporpeccun 3anaHa GopMYAoH n-ro uieHa

n-— 18
0,25

paMH: as + ag -+ ... t+ Ggo.

Gp = . Hatigute cymmy nepBbix TPHALATH €€ UNEHOB ¢ YETHLIMH HOME-

2,4.2, Feomerpuueckas naporpeccus
292. B GeckoneuHo yGuiBatouieli reOMeTpHYECKOH NPOrpeccHy
by, = 16-(—0,5)" 3auepkry./d BCe 4ieHblL, HME0iLlMe uéTHble HoMepa. Hafloute
CYMMY OCTABLLIHXCS YUAEHOB,
293. Cymma nepBoro, TPETHErO U YETBEPTOrO UACHOB regMETPHULCKON Npo-
rPECCHH € NOJOMHUTENBHBIM 3HAMeHaTeAeM paBHa 279, a CyMMa TPeThero, ns-
TOrO ¥ HIECTOrO YJIeHOB 3Tof nporpeccuy pasHa 31, Haitaute Bocbmoill wicH
JaHHOW NPOTPecCHH.
294, Cyvma nepBbix TPEX UNEHOB FEOMETPHUECKOH [pOrpeccHH paBHa 9, a
CyMMa CAelyrolHX TpéX eé uaenos pasHa —72. Haiinute BoceMoil uien 3700
[POFpeccHy. )
295. Hanaute cymmy 10 MepBhIX YAEHOR BO3pacTalowLell FeoMeTpUYECKOH npo-
FPECCHH, €CTTH TPeTHH €€ yned GOAbLIE BTOPOTO Ha 6, a naToill Goabile TPETHEro
Ha 36.
296. Hahnute cepsMofl ufleH reoMeTPHUECKOH NPOrpeccuM, €cau natwil e
4ieH BOable TPETbEro Ha 8, a A¢RATHIA Oobile TPEThEro Ha 728,
297, INoaowurenbible YUCAa Ty, T2, T3, T4 00DAYIOT B YKAIAHHOM NOPAA-
Ke reomerpudeckyto nporpeccuto. Ilpu stom =, u 1‘2 — KODHH ypaBHEHHS

— 127 + ¢ = 0; 23 4 74 — KopHu ypapHenun z° — 3z + b = 0. Haii-
IHTE QU b.
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298. Tpu uncaa o6pasyioT yGbIBaIOLLYI0 FeOMETPHYECKYIO riporpeccuio. Ecaun
CpejHee U3 HUX YABOMTL, HAHMEHbLUCE YTPOHTD, a HaHDONLIIEE OCTaBHTDL 063
H3MEHEeHHs, TO NOMYUHTCs apudMeTHueckas nporpeccus. YeMy paBen sHame-
HaTeNb TAKOH reOMETPHUCCKON NPOTPpeccHn?

299, Tpu uncna oO6pa3yIOT YOLIBAOLIYIO FEOMETPHUECKYIO nporpeccHio. Ecnmu
CDEIHEE U3 HUX YBEJHUHTL B § pa3, HauMeHbLLIee YABOUTS, a HAWGoAbIIEE OCTa-
BHTb €3 UIMEHEHHUA, TO NOJAYYHTCH apugMeTHIECKan nporpeccus. Yemy pasen
3HaMeHaTe/b TAKOH FeOMEeTPHYECKON Nporpeceuu?

300. Tpu noaomuTeNbHBIX HUCAA 06PA3YIOT BO3PACTAIOULYIO FEOMETPHIECKYHO
nporpeccuio. Ecan Hanbonbliee N3 HUX yMEHbLIHMTE BTPOE, & ABa APYrHX 0CTa~
BUTL €3 H3AMEHEHHA, TO HOAYYWTCH apudMerudeckas nporpeccus. Hafiaute
BHAMEHATENDb TAKOH FEOMETPHYECKON MPOrpeceHy.

301, Tpu nonomuTeNbHBIX YHCAa O0pa3yloT BO3PACTAIOLLYH) MeOMETpHUYEC-
Kyio nporpeccuio. Ec/i HauMenbilice M3 HHX YMEHBLUMTE BTPoe, Hauboabliee
YMEHBIUKTH BIBOE, @ CPEAHEE OCTABUTDL (€3 MAMEHEHHS, TO NOAYUHTCH apud-
Mernueckan nporpecens. Halliure sHaMeHaTenb Takol reoMeTprteckoil npo-
rpeccHy.

302, Tpy uncaa, cymma KOTOPLIX pasha 18, 06pasyioT Bospactaloulyo apudg-
METHYECKYIO nporpeccHio. Ecau nepsoe WHCAO yBeJHHHTE Ha 1, BTOpoe — Ha
2, a Tpetbe — Ha 7, TO NOJYUHTCS reomeTpHueckas nporpeccus. Hafimire s
yucaa.

303. Tpu uncaa, cymma KoTopuix pasua 33, oOpaayioT y6uisaloulyio apHhme-
THYECKYIO TIporpeccuio. Ecnu nepsoe uueao ocTaguTh 663 H3MEHeHHS, BTOpoe
YHC/I0 YMEHBLIHTE HA 3, a TpeThe — HA 2, TO NOJYYHTCS FeOMETPHYECKas Npo-
rpeccus. HakauTe 3TH yncha.

304, Tpu nonosuTenbHbIX YHCAa 06pasyioT yOBIBALYID FEOMETPHYECKYIO
nporpeccuio, Ecii nepsoe ua HUX yMEHbIINTD B 1,5 pasa, a BTOPOE H TPeThe
OCTABHTbL €3 H3MEHEHHS, TO NOAYYHTCSH apHdMeTHYeCKas nporpeccus. Hait-
AWTE 3HaAMeHaTeib AaHHOM reOMETPHUECKOH TPOrpeccHi.

305. Tpu non0KUTENBELX YHCAA 06PA3YIOT BO3PACTAIOULYIO FEOMETPHYECKYIO
nporpeccuio. Ecau cpeinee ua Hux yaeswunts 8 1,5 pasa, ro noayuutes aput-
meTHyeckast nporpeccus. Halfiante suamenaresb reoMerpuyeckofi nporpec-
CHAL

306. Tpn KakoM LeSOM 3HAYEHHH T NOCJACAOBATENLHOCTS T, T + 2, br — 2
ABJAETCH TCOMETPHYECKOH Tiporpeccuel?

307. Ilpn KakoMm 1enoM BHAYEHHH T NOCAENOBATEABHOCTL —&, & + 1, & — B
ABJACTCH TEOMETPHUECKOH nporpeccuei?

308, Tpu pasnnuHblX uucia a, b1 ¢ 06pasyloT B yKasaHHOM HOPAAKE FreOMETPH-
yecKyo nporpecchio. Hucna a+b, b+ ¢, ¢+ a 06pasyior B yKazaHHOM NOpsAKe
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aputhmeruieckyto nporpeccuio. Haltnute aHaMeHaTe b reOMETPHYECKON NHO-
[PECCHH.

309. Tpu paanuunbiX Yucaa a, b 1 ¢ 00pasyIoT B YKa3aHHOM NOPRAKE FEOMETPH -
yeckylo nporpeccuio. Uucna c+a, a + b, b+ ¢ 05pazyioT B yKazaHHoM Nopsike
aputpmeTHUECKYI0 iporpeccuio. Haliaure sHamesaTens reomerpuyeckoi npo-
Fpeccun.

310. Tpu NON0MKHUTEBHBIX 4HCAR 0OPA3YIOT FEOMETPHYECKYIO TTPOTPECCHIO €O
3HAMEHATENEM ¢, & KBAADATHI 3THX YHCEJ, B3ATHIE B TOM XKe Nopake, 06pasyioT
apr@meTuieckyio nporpecenio. Halaute Bce BO3MOMKHBIE SHAYCHHS ¢.

311, [Mepnrlil, BTopoi u 4eTBEPTLIN UieHb BO3pacTaiolwel apudimeTHYECKOH
HPOrpeccHl oOpasyrT TEOMETPHYECKYIO nporpecchio. Halaute eé 3namena-
TeAb.

312, Kpaapatsl nepsoro, BTOPOTO H NATOTO YWISHOB BO3pacTalolel apHgme-
THHECKOH NPOrpeccuu, BCe WieHbl KOTOPOH NONOKHUTEIIbHEL, 06pa3yIoT reoMeT-
prueckyie nporpecchio. Hafiante o8 snavenareds.

313. Tpu uncaa, cymma KOTOPHIX pasHa 28, o0pasyloT reOMeTPHYLCKYIO 11PO-
rpeccHio. Ecau repBoe 4ne/Io yBEJHYHTb Ha 1, BTopoe 4ue/I0 — Ha 2, a TpeTbe
YMEHBILIKTD Ha 1, TO NOJYUHTCSH BO3PACTAIOLLAS apHPMETHYECKEN NPOrPEcCHs.
Hatiaure 514 uncaa.

314. Tpu uucaa, cymMma KOTOpbIX paBHa 21, 06PASYIOT reOMETPHUECKYIO 1pO-
rpeccHio. Ecu TepBoe H BTOPOE YHMC/a YBEJIHYHTD Ha 1, & TPeTbe YMEHbILHTD
Ha 2, TO noay4urcs yGuiBalolan apHgMeTsyeckan nporpeccus. Halianre stu
UL ES

315. Tpu nOAOKHTENABHBIX YHC/IZ 06PA3YIOT BO3PACTAIOULYIO FeOMETPHUECKYIO
nporpeccuio. Eciu nocaenHee 43 HuX yMEHbIIUTE B D pas, a [epewie 18a ocTa-
BHTH €3 H3MEHEHNUA, TO NOJNYHHTCH apudmeTHueckas nporpeccun. Hafimre
3HAMEHATEh TeOMETPHYECKOH IPOrpeccum.

316. Tpu MOJOMHTENBHBIX €HCIA 0GPA3YIOT yORIBAIOILYIO MEOMETPHYECKYIO
nporpeccuio. Ecan ot nocaesrere u3 nux ocrasuts 80%, a neppble ABa uHCha
HE H3MEHATB, TO NOJIyUHTCH apudMeThueckan nporpeccus. Haligure anamena-
TeJlb FeOMETPHYECKOH NPOrpeccHy.

317, CyulecTByeT an reOMETPHYSCKAS IPOTPECCHS, B KOTOPOI by = 4,

bs = 12, by = 327

318. CyliecTeyer /4 reoMeTPHYECKAs 1POTPECcCHs, B KoTopol by = 1 — v/2,
by =4—2V2 bg = 8 — 4V/2?

319. CywecTByeT in FeOMETPHYECKAA IPOFPECCHS, B KOTOpOH by = 7,

by = 213, bg = 63v/3?

320. Haitaute cymmy Beckoneuno yOuIBalOWel reOMeTPHUECKOH NPOrpeccHn
b, eCii by — by = 30 by — by =6,
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321, Hafianre cymmy Geckoneuro yObIBaIOWEN reoMeTPHUECKON ITPOrpeccHH

b, ecan by + by = %Q H b + by = 20

322, Haimire CyMmy miepBbixX TPEX UACHOB TEOMETPHUECKOH NMPOTPECCHH, B KO~
Topoi by = 18, bg = 486,

323. Haitnure cymmy nepsuix 4eTIpEX YIEHOB MPEOMETPHUECKCH MPOTPeCcCHH, B
KOTOpO#H by = —32,bg = 1024.

324. fABnneTcs JH UHCIO -8~v~i« usleHOM recMeTpHieckol nporpeccun 3; 1;... 7

325. fpasercs ad ynucho 64 wWieHOM reoMeTprueCKol nporpeccnn 0,5; 1., ¥
326. Tpu nofoXKHTEAbHbIX uHCAa by, bo, bz 00pasyloT reoMeTpHUeCKYIo Npo-
rpeccuio. Mx cymma pasua 21, a cymma o6partHBIX MM BEJIHUMH DaBHa é
Haiiaure by,

327. Tpx nonoXHTEALHEIX YHCAa by, be, bz 00pasyioT reomeTpHueCKylo npo-

rpeccuto. FIx cyMmma pasHa 14, a cymMma cOPaTHbIX HM BJIHYHH paBHa -g Hait-
amTe by - ba - b,
2.5. DPyuxkunu v rpadukm

2.5.1. Tpadmkwu dynkumni
Mocrpoiite rpaduk dyHkumn (328~339):

3
398,y = —ZIET

3z
_ 8 -3
329.y—mmmmw4w .
z® 4 3x° -—4:::—12
330. y = 2r+6

1, eCIN T 2
xT

{—{x—i 241, ecanz < 1.
_ {(z— 1) ecanz > 0,
332.y = {x 242~ 1, ecmnz <0,
:::—3)2 2, ecanz 2 1,
~2z2 + 4, ecanx < 1.
Z

4w+3
T - 3

333,y

334,y = o——15
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385.y = -

336.y =2+ vr? -6z +9+ 9 — 127 + 4z,

337.y = V1622 + 56z + 49 + Vz? — 4z + 4 - 5z
2 _ 2 _

338,y = (2% — bz + 6)(x 5$+4)_

(2 —4}2-1x)
(2 =4z +3)(=* ~ 6z + 8)
8.y = e

340, Ha pucynke 233 usoGpamén rpadux dynxkunu suga y = laz + b + ¢
Onpenenute no pHCYHKY 3HaueRHa KO3PHULKHEHTOB a, b, ¢, cunTas, yTo a > 0.

\ Y

Puc. 233

341. Ha pucynke 234 naoGpaxén rpaduk dyHKLMH Brlta y = |az? + bz + ¢,
OnpefiesnTe 110 PUCYHKY 3HaYeRKS KO3DOHIMENTOB a, b, ¢, cunTas, uto a > 0.

A\ 'Y

2
s
Y

Pue. 234

342, MspecTro, 4TO npsMasd, NepreHAHKyAsApHas npaMoil y = 0,125z, Kaca-
eteA napabonbl y = z° — 1. BoluHC/AHTe KOOPAHHATH TOYKH KACaHHA.

343. MapecTHo, uto nipamMan, nepnenaHxyaspuas npamoil y = 0,25z, kacaetcs
napabosl y = 4z2° + 8z + 7. BuluMciuTe KOOPAKHATH! TOUKH KACARHS.



2.5. Pynxunn n rpadurn 233

344. FasectHo, uto nNpsMas, napaaieasHas npamofl y = 3z — 2, Kacaercs
napa6oasl y = 222 — 3x + 5. BHKCAHTE KOODAMHATLE TOYKH KACAHHA.

345. MssecTHo, yTO NipsiMaf, napasiedibuadn npamoll y = z + 3, Kacaercs
napadossl y = 222 — 3z + 6. BeiMHCAHTE KOOPAKHATHI TOUKH KACAHMSL.

346. Masectno, yto npamas, napaanesbhas npamol y = 6z, Kacaercs napa-
60bl y == T2 + 5. BLUHCAHTE KOOPAMHATH! TOUKH KACAHHS.

347. HUssecrHo, uto npsMas, napaiaenbnas npamoll y = 14z, xacaerca na-
paSonbl y = x? + 9. BuluHCAHTE KOOPAMHATEI TOUKH KacaHus.

348. MapecTno, 40 npAMas, napajiesbHas npaMol y = 4z, KacaeTcs napa-
6onbl y = 22 + 3. BuluuC/IMTE KOOPAWHATEI TOUKH KacaHus.

349. HMssecTro, uTo npaMasd, ﬁapamegsbﬁasg ApamMoH y == 2z, Kacaercs napa-
Goabl y = 22 — 14. BelunciuTe KOOpIHHATE TOUKH KACAHHS,

350, HMagecTno, uto napabona co ctapuinM KoPHhHLMEHTOM, pasHEM |, Ka-
caeTcs NpAMBIX i = z U y = 1 — z. Onpenennre ypaBHenne 7ol napaboanl.

351. MssecTHo, uto napaboda co crapiiuM Ko3QQHLMEHTOM, PABHBIM ~1, Ka~
caetca npsiMbix y = -+ 1wy = 5 — 3z. Onpenennre ypasHenue 37oil
napaboJibl.

352. Halinnre KOOPIHHATHE CePeliHHbl OTPe3Kd, KOHLAMH KOTOPOTO SBJARIOTCA
TOUKH MEPECRUCHHS JHHKK ¥ = 2|z| + 1 # napabonb y = 4z® + 22 — 1,

353. Haiinure kOOPAHHATHI Cepelnbl OTPE3Ka, KOHUAaMH KOTOPOTO SBJSIOTCS
TOYKH TIEPECEUEHNs JIHHUH ¢ = 1 — |z| u napabonsl y = 222 + 2 — 1.

354, Haliaute KoopaMuaThl BEpLiMHbE NapaGosibi, €C/IH W3BECTHO, UTO TOYKY
(—1; -8), (0; —4) n (1; 1) nexat Ha 3ToR napabone.

355. Hallaure koopauHaThl TOueK nepeceuetus rpaduka QyHKLHE

y = a2 — 2% — 4z + 4 ¢ 0CAMH KOOpIHHAT.

356. Halinnre KOOpEMHATH TOUEK Nepeceuetks rpadmka hyHKUMH
y = —x° — 222 + 1 + 2 ¢ 0CAMM KOOPAHHAT.

357, Ha#inuTe TOUKH, CHMMETDPHYHBIE OTHOCHTENILHO OCH O, OlIHA H3 KOTOPHIX
JEXKHT Ha NpaMoil y = 2z + 5, a Apyras — Ha napaGone y = 16x2 + 12¢ ~ 2.

358. Hanaure TOYKH, CUMMETPHUHBIE OTHOCHTEILHO OCH O, OJHA H3 KOTOPHIX
JIEXKHT Ha nIpaMoil y = 6z + 5, a Apyras — Ha napabone y = 18x% — 33z,

359, Ha pucyHke 235 usobpamén rpaduk dywkumy y = —4z* + 10z? - 3.
Hatinure koopannars touek A, Bu C.

360. IMoctpoire rpadmk hyukunny = | jz + 1] ~ 2.
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51

Puc. 235

361. Tapa6oaa ¢ sepumnon B Touke (0;4) npoxoanr uepes Toury (3; —14).
B kakux Toukax oHa nepecekaer ocb Ux?

362. T1apaBoaa c sepuinHoli B Touke (0; —12) npoxouuT yepes touky {—1; —9).
B kakux Touxax oHa nepecekaer ock Ox?

363. Mapa6Bona ¢ sepuHodt 8 Touke (4; —28) npoxonuT Yepes Touky (0;4).
B wawnx Toukax ona nepecexaer ocs Ox?

364, MapaBona ¢ sepwiunol B Touke (6;33) npoxolut sepes Touky ({; —3).
B xakux roukax oua nepecekaer ock Oz?

365. NapaGona nepecekaet ocb O B TOUKAX ¢ abCUHCCaMH 2 = 61 2y = 2,
a ock Oy B TOUKE ¢ OPAHHATON y3 = 24. Hanuwmure ypasuenue npamoil, na-
panrenshol ocH Oz ¥ Kacawowehics naHHo#H napabon.

366. IapaGona nepecexaer och O B TOUKaX ¢ abcunccamu 2y = —2H 2y = B,
a ock Oy B TOUKE ¢ OpAHHATON y3 = —0. HanuluuTe ypaBHeHHe MpsMod, na-
panieabHoi ock O H Kacaloweics AaRHoi napabos.

367. MasecTro, 9to npamas y = 2z ~ 1 Kacaertcs napabonbl ¥ = z° 8 TodKe
¢ KOOpAWHATAMH ' == 1,y == 1. Harnuuure ypapHense KACATEABHON K KPHBOM
T = y* B TOYKe C KOOpIHHaTami z = 1,y = 1.

368. MsBecTHo, uTo MipsiMas i = —2z—1 kacaercs napaboasl y = x2 B Touke ¢
KOOpAMHATAMH ¢ = -1,y = 1. Hanuwure ypaBHenHe KacaTenbHON K KPHBO
x = y? B TOUKE C KOOPAMHATAMH T = 1,y = —1.

369. OxpyxuocTs ¢ LekTpoM B Touke O(4; 3) npoxeaut vepes Touky A(8; 6).
B Kaxux TOUKAX 3T OKPYIKHOCTD TIEPECexaeT GCH KOOPAHHAT?

370. OkpyxHocTh ¢ UeHTpoM B Touke ((2; 2) npoxonut uepes Touky A(3;4).
B KaxuXx TOUKAX 3Ta OKPYXXHOCTb EPECeKaeT OCH KOOPAHHAT?
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7?2 — 35
10— 22~
2

371. Haiigute o6nacTs 3Hauenui dyHKUMH 3y =

5 —x
2z — 10"
373, INapabona kacaetcd npamolt y = ~18 W nepecekaer ock O B TOYKAX
c abcunecamMi r; = —2 1z = 4, B kako#t Touxe 312 napabosa nepecexaer
ock Oy?
374. lMNapabona kacaerca npamoll y = 32 u nepecexaer ock (Jz B TOUKax ¢
abcunceamd Tp = ~5u o = 3. B xako# Touke 3ta napabona nepecekaer
ock Oy?
375, TMoctpolite rpaduk dyHxkunu y = 6 — 3z. [1pu Kakux aHadeHusx apry-
MEHTa BbiONIHACTCH HepapeHeTBo 1,6 L ¢ £ 9?7

372. Haliuure o6aacTs 3Hauenui QyHKLHH ¥ =

376. Ioctpodite rpadiuk byHkUAM 3y = %_—2 Ipu kakux 3Hauéunﬁx apry-
MEHTA BbINOJIHAETCS HepaseHeTeo —1 < y £ 27

377. Tocrponire rpaduk dyHxusH y = %2 ; L 1 [pu KakuX 3HaueHus X apry-
MEHTa BLITIOJHAETCH HepaBeHeTBo 0 ¢ < 17

378, TTocrpoiite rpaduk GyHKUMH y = !3 "g £ ; [py KaKMX 3HaYEHHAX apry-

MEHTA BLINONHSETCA HepapencTso 1 <y < 27

379. [Tocrpoitre rpadux dyHkuMa y = 3—2z. [1py Kaxux 3HaueHKAX QYHKUHH

BBINOJIHSIETCH HEPABEHCTRO —2 < & < 57

380. Iocrpoitre rpadux Gynxima y = 5— 2. [1pa kaxux anavenusnx HyHKUEH

BEIMTO/THACTCA HEPaBeHCTBO —1 < x < 37

-z
4

MEHTa BLINOAHsETCA HepaseneTo € vy € 0,257

381. lNoctpoiite rpaduk GyHKUMK 3 = . [TpH Kakux 3HaueHHsX apry-

382, [Toctpoéite rpatduk QyHKUMM ¥y = ﬁﬁ?ﬁ Tlpu Kakux 3HayeHHAX apry-

MEHTA BhITOJIHACTCS HepaneHeTBo —1 < ¢y < 27

383. INoctpoiite rpaduk QyHKUEH y = x_~2§;_2_ [Tpd Kakux 3HAuUSHUSIX apry-
MEHTA BHINOJHAETCS HepaBeHeTeo 1,6 < y £ 37
384, IMocrpoiite rpatduK QYHKUMH y == ac_2+_§ I'lpu Kakux 3HaueHHsX apry-

MEHTa BHITIONHASTCS HEPABEHCTBO —4 < ¥ < —1,5°7
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385. IocTpoiite rpadux dynkumn y = 2z + 3 — 2. [Ipn Kaknx 3HaUEHHsX
APryMEHTA BHINOJIHAETCH HEPABEHCTBO 3 £ y £ 4?

386. INoctpoirte rpaduk dyukunn y = z2 + 4z — 5. TIpH KAKHX 3HAUEHHSIX
APTYMEHTZ BBIMOJIHACTCH HePaBeHeTBO —9 € ¢y € —57

387. lNoctpoiite rpaduk dyukuue y = %{%@ [pH KaKux 3HAYSHHX QYHK-

LHH BLIFIONHSETCA BepaBeHeTBo 2 < T 33

388. [TocTpoiite rpaduk dyukuun y = 3 - 274 [IpH KaKkux 3HaYEHUSX apry-
MEHTA BLITOJIHSETCS RepaBeHeTso ¥ = 3,37

389. Mocrpotite rpatdux GyHKUME & = Tz —5 H HAAIHTE, IPH KAKHX 3HAYEHHSIX
T 3HaveHHe y He MeHblue —40,

390. Tocrpolive rpadux thyrkinn y = 62— 7 W HaRAKTE, P KAKHX 3HAYEHHAX
I 3HAYEHHE ¥ He MeHbllie —49.

391. MNocrpoiite rpadvk OYHKUHY ¥ == %ﬁ FlpH KakHX 3HaYeRHAX apry-
MENTa BRITTOHRETCS HepaBeHeTso 0 € ¥ £ 3,5?
392. Mocrpoiite rpapuK GyHKUKN y = 6 322. Flpu kakux 3uaueHusx apry-

MEHTa BHINOAHAETCH HEPABEHCTRBO —2 < ¥ € 47

393, TIocrpotite rpaduk QyHxuun y = 3,5 — 0,5z, [py Kak#x 3HaueHHsK
apryMeHTa BLInosHsAeTCs HepaseneTro O € ¢ < 3,57

394. TToctpoiite rpaduk ynwime y = 2,5 — 0,5z, [py kaxux 3HaueHHAX
apryMeHTa BrINOJHsAeTCs HepaseHetso 0 € y < 2,57

395. Hocrpoiite rpahuk dyHKUHH 3y = wﬁ_}é. CKOJIBKO LeAbX 3HAYeHHN

NPUHEMAET ZanHas GyHKUuMA, ecar ~3 £ o £ 47

396. [TocTpoiiTe rpatuk QYHKLUMH y = %—2 CKOBKO LesbIX 3HaYeHHA NpH-

HUMAET NaHAas QyHKuuA, ecad —4 £ x € 67

2.5.2. OO6aacts onpenenenus gyHkuun
Haitanre oGnacrs onpeaedenus @yukuns (397—401 )

— 3
WLy = Y50

[

308,y = —YE =72

T2t T Bzt 4
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399, 4y = vzt ~ 9 — 22+ m\/l;

400.y = V22 — 22 — 8+ /z.
401.y = Viz - 22~ 10 1 .
y=vig-z VIt —50m 1%

2.5.3. HanGoabumee u HaumeHbuwee 3HaveHus GyHKUMK
Hafinure nanmenbiuee snavenne dyurunn (402-403):,
402. y = 4y/~z — 10z + 2.
403.y =~z + 2/~ + 1.
Hafiaure HanGoabliee 3naverne gynxkunn (404—405):
404.y =3z +5— 3¥—=.
405.y =z — 2/~x — 1.

2

406. Hanaure obaactb aHauenui QyHKUHH | = g—‘——z—f—;
. . 9 - z?

407. Haiigure o6aacTs 3HaueHult hynkuun y = 5T

408, INoctpoiite rpatux dyrkuns y = z° — 3z — 10. YkaxuTe HanmeHbLiee
3HaveHHe 3TOH YHKLHH.
4 — 22°

3 4 2. ¥Yxaxure Hauboapluee

409. IocTpoiite rpaduk hyHxusn y =

3Ha4eHHE 3TON PYHKUHH.

410. TToctpoiite rpaduk QyHKUUM § = g—m? - %z + 1. ¥xaxute HaumeHbLLIee

3HaueHue 3Tl QYHKUIMH.
!
411. Ioctpofite rpadux QyHKuHH y = »§a:2 « 2% ¥ OTIpelesIUTE TIO rpauKy

NIPOMENRYTOK, Ha KOTOPOM (BYHKUKSA BO3pacTaer.
412. Toctpoitte rpaduk dyHkupn y = —0,52¢% ~ = + 4 u oflpeneaute BCe
3HAYEHHA APTYMEHTA, NPH KOTOPHIX QYHKUHS NMPHHEMAET HEOTPHUATE bHBIE
3HAUEHUA.

2.6. TekcroBble 3afavu
413. INokpacus 2 merpa 3abopa, Tom Cofiep «<ycTynua» 370 3aHATHE APYIO-
My MaslbuHKY, KOTOpLI nokpackn 30% HeokpaluexHoil uacTi sabopa. Ilocse
37010 ToM eillé TPHAIBI «YCTYTaA» CBOE NPAaBO KPaCHTL 3a60p JPYTHM MaJih-
yukaM. [1epBbifi B BTOPON M3 HHX MOKPACHAH COOTBETCTBEHHO é H % BCero
3a0opa, a Tpernlt — 85% ocTaslelcs HEOKpAWEHHON yacTd 3abopa. Kako-
Ba ANHHE 3800Dd, €CAM MOCACIHKI ocTaBLIKACS meTp Tom Kpacus cam?
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414, Haxoasicw B roctax y Kposmka, Busnn-Tlyx 3a nepsuie Tpd uaca cbed
40% Beero sanaca ména Kponuka. Iarauok ¥ Kpoauk BMecTe 3a 310 e Bpe-
Ma cbemd 300 rpammos Mépa. 3a cnenyoume Tpu yaca Bunna-Tlyx cben %
ocrasierocd ména, a [aravok u Kpoaux ¢bvesn 100 rpammos M&na Ha IBOHX,
nocae uero y Kpoanka ocranocs 1,6 xr méza. Ckoabko mézia Oblio y Kposrka
10 Buanta Buupn-Tyxa?

415. [lsa pesocHneancTa BLIE3KAOT HABCTPEYY APYT IPYTY H3 ABYX FOPOAOS,
paceTOsiHHE MeXAy KoTopeiMH 325 kM. Ecau nepsulit sriener Ha 3,5 uaca paHb-
Life BTOPOIo, TO OH BCTPETHT BTOPOrO BEOCHTIEARCTA Yepes 7,5 4acos nocae
csoero sele3na. Econu sropolt BulesleT Ha 2 waca paHblue NEPBOro, TO OH BCTPE-
THT MePROTC BEJOCHIENHCTa Yepe3 T yacos nocse croero Bhiesfa. C kakoh
CKOPOCTRIC €8T KAKIUbIA BeJOCHTIEANCT?

416. [lpa apToM0OUIA BEIEDKAIOT HABCTPEYY APYT APYTY U3 ABYX NYHKTOB. Ec-
N NepBhif BhieZeT Ha 1 4ac paublie BTOPOra, TO OR BCTPETHT BTOPOro Hepes
4 yaca nocje ceoero sulezia. Ecid BTOPOH shiefeT Ha 1 yac 50 MHHYT paHb-
lile IePBOro, TO OH BCTPETHT NMEPBOTO Hepes 4,5 yaca noc/e cBoero suiesjia.
CKOpOCTL IePBOro aBTOMOOHAA Ha 10 KM/4 Goablle CKOPOCTH BTOPOTO aBTO-
moOuis. HafinnTe paccrosiue Mexiy Ty HKTaMH.

417. [1pa BenOCHNENNCTa BRIEDKAIOT HABCTREUY APYT APYIY M3 IBYX NYHKTOB,
paccTostke Mexay koTopbiMu 400 kM. Ecsiu neppuiit BRIENET HA 5 UACOR paKL~
1le BTOPOTO, TO OHH BCTPETSTCH 4epes 5 Yyacos noce sbleaa sroporo. Ecan
BTOPO# BuieneT Ha 2 yaca paHblLe NepBEoOro, TO OH BCTPETHT [epBoro uepes 6 va-
COB NIOCIe CBOErO Bule3aa. HaliuTe CKOPOCTH BENOCHTIEIHCTOB.

418. lpe uepenaxu BBIIOA3AIOT HABCTPEUY IPYT APYTY #3 CBOMX HOp. Ecau On1
nmepsas nostana Ha 40 M/u 6uicTpee, TO OHH Obi BCTPETHJIMCh Ha NOANYTH, eCJH
6bl BTOpas noaana Ha 50 M/u 6eicTpee, OHa 6bi NPONOJANIA B 1Ba pasa Gonbliee
pacCTOsKNE 10 BCTpeuH, dem nepaas. Hakimwre ckopocTy yepenax.

419. Tokapy BoiXxoasT Ha paBoty ¢ uutepsatoMm B 1 uac. lpoussosurtens-
HOCTE TPY/d NIepBOTO TOKAPA DABHA LUECTH ZeTAJNAM B Yac, a BTOPOro — NATH
nerasisim B uac. Tpetuit TOKAPL AOTOHSET BTOPOFO IO YHCY H3TOTOBAEHHDBIX [e-
TaneH, a elé yepes ABa uaca JAoToHseT Nepporo. KakoBa Npo#3BOAHTENBHOCTD
TPYNa TPETLErO TOKApA?

420, Mz ropona N B 0IHOM HaNpasJIeHHH BLIEDKAIOT /B3 BEJIOCHTIENNCTA
HHTEPBAJIOM B iBa 4aca, IPHYEM CKOPOCTE I1epBoro pasHa 30 KM/4, a CKOPOCTb
sroporo — 20 km/u. Hepes Ba yaca NOC/E BLIE3E BTOPOrO BENOCHTIEHCTA H3
TOrD 3Ke rOPOJA BbIe3XaeT MOTOUKKJNCT, AOrOHReT BTOPOTO BEA0CHTIeIHCTE, A
elud uepes TpH Haca Jorouser nepsoro. Kakosa ckopocTs MOTOLHKIKCTR?



26 Texcrossie 3313490 239

421. V3 raBanu BBILYIK TPH KaTepa ¢ uHtepsadoM 8 1 yac. CKopocTb Nepsorc
paBHa 30 kM/u, BToporo — 40 kM/u. V3BeCTHO, 4TO NoCAe TOFO, KaK TPeTHil
JIOTOHMT BTOPOTG 34 HEKOTOpOe Bpems, ToTPeDYeT A CIUE CTOMLKO JKEe BpeMeHy,
yToGH! BTOpOH Katep dorkan nepswill, Hallivte ckopocrs Tperbero Karepa.
422. X neGonexapHsa yBeqHunJIa BbINyCK Npoaykimy Ha 50%. Ha ckoabko npo-
LeHTOB YBEJAHYHTCA MPHOBIL IEKAPHH, €CAH OTIYCKHAS 1eHa € NPORYKIHH
Bo3pocaa Ha 10%, a cefecTOMMOCTE MPOAYKLHH, KOTOPas 110 3TOr0 COCTaBJsA-
na 3/4 otriyckHOM HeHbl, ysenHuuaace va 20%?

423. 3asoa 00 NPOU3BOACTBY HedTENPOAYKTOB YBENMUHS CYTOUHBIH 00DBEM
nepepabotiu HedrH Ha 30%. Ha cxosbko NipolienToB yBeaHUUTCS pHObLDb,
noslyyaemast 3aBOJIOM, €CJIH OTIYCKHAA LEHA ero NPOAYKLUMH Bo3pocaa Ha 25%,
a CTOMMOCTL nepepatoTky | TOHHEL HedyTH BO3POCHA Ha TPETh U CTaNna cocTaB-
Aa7ts 80% OTOYCKHOMH LeHBI NOAYYEHHOTO U3 Hed npoayKra?

424, Yernipe Gpurajisl IO/DKHBL Ppa3rpysHTh BaroHwl ¢ npeykramu. [lepas,
BTOpas W TpeThs OpHrajbl BMECTe MOTYT BBIUTOMHWTL 3Ty pabory 3a 8 yacos;
BTOpas, TPEThA ¥ HeTBEpTan — 2a 6 vacos 40 munyT. Ecau e GyayT paborath
BCe yeThIpe GpHrafbl, TO BAaroH pas3rpy3sr 3a 5 yacos. 3a KaKkoe BPEMS MOTYT
pasTpy3HTh BAaroH nepeas M uetséprasn Gpuraint?

425, 3aBoil MoAYUM 33Ka3 HA BRITOJHEHHe NapTHH ZeTtaned. [lepsas, Tpetha
H veTBépTas Opurasbl BMeCTe MOIYT BblIGJIHHTL 38Ka3 B TPH pasa GwmicTpes,
yem BTOpas OpUraig, a BTOpas, TPETha W uerBEpras OpUrajsl — B UeTHIpe pa-
3a GolcTpee, ueM nepean Gpuraza. 3a CKOJIBKO AHEH CMOTYT BLIMONHMTD 3aKa3
TpeThR W ueTBépran Opuraasl, patoTas BMecTe, eCJ/IM nepsoil H BTopol Opura-
Aam Ha 310 noHaaobutcsa 11 anei?

426. UeTsipe KAaCCa JO/KHEL TOKPACHTE 3a60p BOKpYr wikoasl. Kaacen B, B,
[ moryT BeimoJiHNTL 3Ty pabory 3a 3 uaca. Kmacest A, B, T MoryT suinoaHuts
3Ty paboty 3a 2 yaca. Ecsm xe 6ynyt paGorats knaccel A u B, o pabora yaer
BLINOJHEHA 32 5 wacos. 33 Kakoe BpeMst MOTYT NIOKPACHTL 3a60p BCe yeThipe
knacca, padoras BMecTe?

427, Lns Toro urobu yGpats nodte, paboTtaT yethipe koMmGalina, Ecom Oyayr
paforars 1-#, 2-i v 8- komGainsl, 1o padora Oyier caenana 3a 1 4 20 Mun;
ecau 1-#, 2- u 4§, T0 nose Gyner ybpano 3a 2 yaca. Ecau 6ynyr paborats
ToabKe 3-4 M 4-8 komGafine, noae Gyaer y6pano 2a 1 4 20 MuH. 3a kakoe
Bpemsi paBoTa GyaeT BeONAHEHa, ecil GyayT paGoTaTh Bee uethipe koMmbalina?
428. Ilpa cTysedra ¥ ABA [UKOMbHKKA pewator 10 sanaw. [Nepsuili cTyneHt 1
IBA LIKOJLHHKA peLlaT ux 3a 7 MHAYT. BTOpO# CTYAeHT M ZBa WIKOJEHHKE pe-
war ux 3a 10 munyr, [IBa cTyneHTa peluar TH 3aa4H 3a 12 munyT. 3a Kakoe
BpeMS peluaT BCe 3aaH IBa LIKOJALHHKA 1 IBA CTYeHTa?
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429. Yerhipe cafoBHHKA BLICAKKBAKT LBETOUHYIO paccaly Ha kaymOy. [Tep-

BBIH ¥ BTOPOW C&I0BHHKH CIIPABJRIOTCH CO Beel paboToi 3a 3%9 yaca. Bropoi,

Tperuft 1 veTBEPTHIA — 34 % yaca, Tperud, nepsoiit 4 ueTBEpTHIA — 32 ZE
uaca. 3a KaKOe Bpemsl BLCaAT BCIO PaCCajy YeThIpe CaA0BHUKA?

430. MapwipyTHoe TaKCH exano 3 ropoaa A B ropon B, paccTosHie MeXay
KoTopeivi 200 kM, ¢ HeKoTepoil nocToRHHON ckopocThio. Ha ofpathom nyTH
BOAHTEJb YMEHBLINA CKOpOCTh Ha 20 kM/u cityers 1 wac noce sblealia a ro-
pona B. Kakopa 6uiaa nepeoHauaibHas CKOPOCTE MapLUPYTHOTO TAKCH, €C/IH
Ha 06paTHYIO SopoTy YUrio Ha 15 mun Gossuie?

431. AproByc exan u3 nyukta A jo nyrkta B co ckopoctbio 80 km/u. Bui-
exaB 06paTHO, OH 30 KM €Xa/ CO CKOPOCTHIO, BABOE MeHblUeH NepBOHAUANLHON.
3aTeM OH yBeNHUHA CKopocTb Ha 50 KM/4 H foexan 10 nyHkTa A, He mMeHas
ckopocTd. Halanre paccrosuue 0T nyHkTa A s0 nynkta B, eCiii Ha o6paThbii

AYTh BOJAMTEAL 32TPATHA Ha i 4yaca MeHbLIE,

18

432. llpa noe3a BLIE3MA0T OAHOBPEMERHO U3 TTYHKTOBR A 1 B HascTpedy npyr
apyry. MHocae ux serpeyn nepeoifl npubniaet B Nyskt B gepes 50 yacos, a
BTOpPO#t — B MyHKT A depe3 8 yacoe. CKOBKO BpeMeHH NPOLLIO OT Hayana
ABHMEHHH [T0E3A0B 10 HX BCTPEUH, €CJIH OHY ABHTAJINCH C TIOCTOSHHBIMH CKO-
POCTSAMU?

433. lpa BeaOCHITEIHICTE BHIERDKAIOT CIHOBPEMEHHO H3 NyHKTOB A ¥ B Ha-
seTpeny Apyr apyry. [Tocne ux serpeun nepselit npubsisaet B nyHkT BB uepes
48 MuHyT, & BTOpOl — B TIYHKT A uepe3s 27 munyr. CKOJIbKO BpEMeHH NPOLII0
OT Hayala HBHIKEHHA BeJOCHTIEHCTOB IO HX BCTPEYH, €CH BEJOCHNENHCTRI
IBHTAJHCh C IOCTORHHBIMH CKOPOCTAMU?

434. Tpampalublil MapuIpyT coctouT W3 10 0CTAHOBOK (BKIIOUAS KOHEUHBIE).
B nauane ryTH B TPAMBai CeNO HECKONBKO NACCAMKHPOB, 3 33TeM Ha KoM
caenyoiiel ocTaHOBKe ( Kpome Koueurnoi } canuiocs mo 8 yenosex. Ha nepsoi
OCTAHOBKE M3 TPAMBAS BHILLAO 2 UeJOBEKA, & 3aTeM HA KAKIOH caelyrolei
CXOAHN0 Ha 2 venoBeKa Hoblile, Hem Ha Npeasiiyilel. Ha koneunyto octaHos-
Ky Nprexano 25 yenosex. Kakoe Haubombliee KOAHYECTBO NACCAKHPOB €Xaa0

8 Tpamaae 32 B BPEMA MyTH? '
435. TpamsaliHoiit MaplipyT cocTonT H3 10 0CTAHOBOK { BRAIOYAT KOHEYHBIR).
B uauane nyTy B tpamsail Ce0 HECKONIBKO NACCAMKUPOB, & 32TEM HA KAKION
CARNYIOUIEH OCTAHOBKE {KpOME KoHedHO#) caguacch no 10 venosex. Ha nep-
BOH OCTAHOBKE H3 TPAMBad BHILLLNG 6 UefOBeK, & 33TeM Ha Kaxnoh caenyoweh
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CROMMI0 Ha 2 yeioBeka Oosbilie, yeM Ha npeabigyiuedl. Ha KoHedHyo 6CTanoB-
Ky nptexano 10 uejosex. Kakoe Haubosbitee KONHIECTBO TACCAKHPOB €XaN0
B TpaMBae 3a BCE BpeMs NyTH?

436. CxosbKo BpeMeHH B CYTKH Ha TabJi0 3JeKTPOHHLIX YacoB {6e3 CeKyHa)
CBETHTCR X0oT# Obl ofHa ukdpa 17 (O1BeT BoipasHTe B Uacax.)

437, CKONBKO BpeMert B CYTKH Ha TabJi0 3JeKTPOHHBIX YacoB (6e3 cekyui)
CBeTHTCR XOTA 6l oaHa uudpa 3?2 (OrpeT BoIpaanTe B Yacax.)

438. Mortopuas Jsofka npoisia 3G KM MO Te4eHHIo peky i 28 KM NPOTHB Te-
UEHHA PEKM 38 TO e BPeMs, 338 KOTopOe OHA MOTJA npo#iTh B o3epe TO kM.
Hafizsre ckopocTh OAKH B CTORYEH BOMIE, €C/IH CKOPOCTH TEUEHHS PeKH PaB-
Ha 3 kM/u.

439. Typucr nporublt Ha Gaitpapke 25 KM 1o 03epy ¥ 9 KM NPOTHB TeueHHs
DEKH 33 CTOJILKO e BPEMEHH, 33 CKOJLKO OH NPOMJLLT Gbl N0 TEUeHHIO TOR
#e pexu 56 km. Hafinure cropocTs Gaitlapku B cToRYeN Boge, €CH CKOPOCTh
TeueHus peKH pasHa 2 km/u.

440. Cnaas MejH ¢ IMHKOM, COASPMKAILME 5 KT OMHKA, CTIassied ¢ 15 KT unuKa.
B pesynsrare cogepxanue MeaM B CruiaBe NOHUSHAOCEH 1O CPABHEHHIO C 11ep-
BoxauasbhbiM Ha 30%. Kako#l Moraa 6biTh NepBOHAYATLHAR MACCa CIIaBa?
441. Cnras 304i07a ¢ cepefpom, cogepxaninii 80 r 304074, cnsiasier co 100t
yHcToro 3onota. B pesynbTate comepikatie 30JI0TE B CTJIABE TOBLICHIOCH TIO
CPABHEHMIO C NepBOHaYaibHuIM Ha 20%. Ckobko rpamMMoB cepeGpa B criiase?

442. Paccrosuue mexay asyms ropogamn A u B pasro 420 km. [poias =

BCEro PACCTOAHMS, TOe3/ 3A/ePHMAaiCH B IYTH HA 15 MHHYT. 3aTeM MailHHuCT
YBEJIMUHJT CKOPOCTh Ha 10 kM/Y 1 nipubbLi 6 ropon B 6es onoanankst. CKOIbKO
BPeMeHK MOTPATHJ TOC3/L HA BECH NYTh?

443. Bosenbiuyk XoueT yereTs Ha CTAAHOH K Havany MaTtaa. Eciu oH noiuér
M3 IOMa NeLIKOM CO CKOPOCTHIO 5 KM/4, TO oro3gaer Ha 1 4, a eC/ii IoefeT Ha
BENIOCHTIEiE CO CKOPOCTHIO 10 KM/y, T0 npuezer 3a 30 MUH 10 Hauasa MaTua.
CKOMLKO BpeMeHH OCTAETCR 0 HAYANA MaTya?

444, W3 aByx nyHKTOB, PACCTOSHUE MEHIY KOTOPLIMH 28 KM, OTNPaBAAIOTCA
HaBCTPeyy APYr APYTY BRENOCHTIEAUCT | Nelexod. Ec/n BeJOCHNEAHCT oTrpa-
BHTCS B NyTh HA 1 U paHblile nemexona, To OHH BCTpeTATCH uepes 2 4 nocse Bel-
€3/1a BeoCHnenueTa. Ecam netlexon BoififeT HA 1 4 paHblile BeJIOCHIEAHCTA,
TO 4epes 2 4 Noclie BhIXOAA NEeX0Aa PACCTORHHE MEXKIY HEMH COKPATHTCH B
3,5 pasa. Halinure ckopocTy BeJIOCHITEIHCTA H NelleXo/ia,

445. Cuewany 30%-nblit # 50%-1bill PACTBOPH 230THON KHCJOTHL M NONYH~
s 45%-uwil pacteop. Haiiaure otnowenne macew 30%-ro pacTsopa k Macce
50%-ro pacTBOpa.
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446. CoeqnHuay fga cnaasa ¢ cogepxannem mead 40% v 60% u noayunsu
crnas, coflepxatuni 45% meau. Halgsre orHoteHue Macesl crviasa ¢ 40%-
HBEM COJEDIKAHHEM MeaH K Macce cnaaBa ¢ 60%-HblM conepkanyies Meay.
447. Karep romxe nponablts 87,5 kM 3a onpegenéunoe spems. Oanako sepes
3 yaca nyTH OH OBl OCTRHOBJIEH HA TPOMEKYTOUHOM NpHuane Ha 20 MUHYT #,
yTOOLI NPUIATH BOBPEMA B MECTO Ha3HAMEHHS, YBEJHUMA CKOPOCTD Ha 2 KM/ 4.
OnpesenTe NepBOHAYAILHYIO CKOPOCTb KaTepa B KM/ 4.

448, [lsa newexona BLIXOART OAHOBPEMeHHO U3 NyHKToB A u B uaBctpeuy
apyr apyry. Hocae ux scrpeus nepsoilt npuGoisaer 8 B uepes 27 Munyr, a BTO-
poll — B A uepes 12 MunyT. Halfijure Bpema B nyrd Kaxkioro netliexoa.

449, B xycke cnsiaBa Meid H UHHKA KOJTHYECTBO ME[X YBeaHuniH na 40%, a
KOAHUECTBO LMHKA yMeHbluuax na 40%. B pesyabrate ofwan macca Kycka
crvtaBa ysenuuuaack Ha 20%. OnpeaesuTte npoUeHTHOE COflepMaine MEIH H
LMHKA B NNEPBOHAUANIBHOM KYCKE CraBa.

450. B npewsiom TeaTpanbHoM ce3oHe aGoHemenT cTous 8000 pyGaeit. B no-
BOM CE30HE CTOMMOCThL a00HOMEHTA YBRJHUYMAM, B PE3Y/ILTATE Herc uucao
IPOaHHbEX A6OHEMEHTOB YMEHLLIKIOCH Ha 25%, a BbIpYYKa OT UX NPOJAMXH
yMeublunnack wa 2,5%. Ha ckonbko py6aeli yBeIMUKAH CTOMMOCTL afoHe-
meHra?

451. Cymma nepebix 12 unenos apudmernueckol nporpeccuu passa 354, Or-
HOLICHHE CYMMBI 4J/ICHOB, CTOALMX HA UETHLIX MeCTax CpeiH MepBbix 12-TH,
K CyMMe WICHOB, CTOSLIMX Ha HEuETHBIX MECTAX cpeau nepsrix 12-TH, pasuo
32 : 27. Halaure paznocTh 3TOH NPOrpeccrH.

452. Ilpa noeasia 0AHOBPEMEHHO OTIIPABHIHCH HABCTPEUY APYr APYTIY K3 MyHK-
T0B A ¥ B, paccTosnue Mexay kotopuimu 180 km. Uepes 18a uaca onu BeTpe-
THAHCh H, HE OCTAHABJNBARCD, TIPOAO/IKAMN €XaTh ¢ Tol e cKopocTsio. Bro-
po#i moe3a ApUGHIT B NYHKT A Ha B4 Musyrbl paublie, deM Nepsuill Noesa 8
NyHKT B. BbiuncanTe CKOPOCTL KAXKAOTC Ioes1a.

453. HBa newexofa BLILLAY CAHOBPEMEHHO HABCTpeuy APYr APYLY H3 NyHK-
108 A v B, Uepes 3 uaca 45 MHHYT OHH BCTPETHJKCD H, HE OCTAHABJMBANACS,
" MPOACJIAKAMK HATH ¢ TOH e CKOPOCTLI. 3a Kakoe BpeMs NIPOXOHT BCé pac-
CTORHHE KAMALIA M3 HUX, €CNH TIePBbIA Neliexon Npuinéa B nyHKT B Ha 4 yaca
nodKe, ueM sTopoll npuiuén B iyrrr A?

454, Tloezn Bbiuest co cTaHudM A no Hanpasaesnio k crawmun B, Tpoi-
asa 420 ku, 9To cocTapasao 60% Bcero nyrd AB, Noe3l OCTAHOBHJCH K3-32
CHEXHOTO 3aHoca. Yepes nosvaca MyTh Gbia PACUKLLEH, H MALUHHHUCT, YBEJIH-
YMB CKOPOCTL Noe3sia Ha 10 km/u, IpuBéA ero Ha cTaHumMo B 6e3 orno3jiaHus.
Ha#iqure ckopocTe noeana, ¢ KOTepoi oH NpHOLLT Ha cTanuHn B,
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455. HBym wsesnm Guii nopyuen 3akas. [Tocse Toro Kax nepeas wises npopa-
6orasa 6 jHed, a propas — 10 adedl, OKA3a/0Ch, YTO OHH BbLINOAHKIH OO0~
BuHy Beel patotel. [1popatoTtar coMecTHO emé 6 Anefl, oHY YCTAHOBHIM, UTO
MM 0CTaJM0Ch BLIMOMHETE eild % YACTb 3AKA33. 38 CKOIBKO JHEH KAaMIas H3
HHX, paboTasn OTAENbHO, BHNONHKIAA Obl BeCh 3aKas?

456. [Ipe MALIMHUCTKH BMECTE MOTYT Nepeneyartarth PyKoHch 3a 6 uacos. Tlo-
cfle 5 4acoB COBMecTHOH paloThi BTOPas MALIHHHCTKE Nponomkuaa padoty
CAMOCTORTENbHO ¥ 3aBepinaa e 3a 3 yaca. 3a KaKoe BpeMs KAXKAan MaiiH-
HHCTKA CMOTVA Ghl IepeneyaTtars PYKONuCh?

457. [1pa MOTOUHKJIHCTA OJHOBDEMEHHO BbieXald W3 myHkTa N 8 nysxr M,
paccTosHue Mexay Kotopbivd 30 kM. Bo Bpems mytH BTODO#H MOTOLMKAMCT
cHaenas OCTAHOBKY Ha 4 MHHYTH, HO B NYHKT M npHOsuT Ha 2 MUHYTH! padb-
e nepBoro. Halaure ckopocT# 060MX MOTOLMKAKHCTOB, €CJIH H3BECTHO, UTO
CKOpoCTh BTOporo B 1,25 pa3sa 607biue CKOPOCTH NEpBOro.

458. [Ia nelexomd OOHOBPEMEHHO BBRIWJIM K3 nyvkTa A B nyuxr B, pac-
CTOAIHHe Mexay Kotopelmd 40 kv, Bo Bpems nyTd BTOpOH Meiiexon cienan
OCTAHOBKY Ha 20 MuHYT, HO B nyHKT B 06a npubouik oasospemenno, CKOJMb-
KO BpeMeHH (B MHHYTAX) NOTPaTHA Ha AOPOTY H3 TyHKTa A B NTYHKT B nepsbi
Neexo, €0 H3BECTHO, YTO CKOPOCTh NEPBOro COCTARAALT % OT CKOPOCTH
BTOpOro?

459, a3 nyukra A B nyuxT B, paccrosude mexiy kotopuimy 150 km, oaHo-
BPeMeHHO Bblexaniu ABa rpy30BHKa. CKOPOCTh NePBOro MPY30BHKA COCTABARET

%’ OT CKOpoCTH BrOpore. Bo BpeMs nyTH BTOPO# IPY30BHK CAENES OCTAHOB-
Ky Ha roJadaca, Ho B nynkt B ofa nputsiain oppospemento. CKOMBKO 48C0B
NOTpAaTHI MepBbIl TPY30OBHK HE HOE31KY ?

460. [dsa asToMOOHAA OAHOBpEMEHHO BHIEXAH H3 NyHKTa A B nyukT B, pac-
CTOSHHE MeXAY KOTopbiMK 250 kM. CKOpOCTS TiepBoro Gbiia B MOATOpa pasa
BLILLE CKOPOCTH BTOPOro. Bo BpeMa nyTH nepsuwiél asToMoOHAL Cienan ocTa-
HOBKY Ha 20 MHHYT, HO B NYHKT B npu6bln HA N0JMACE PaHblile BTOPOrO.
CKONIBKO 4aCcOB NOTPATHI BTOPOI aBTOMOGUIIE HA NOE3KY?

461. Vs ropoaa A B repoa B, paccrosnne MeXAy KOTOPLIMH parHo 300 kM,
BbleXaJ MOTOUMKIHCT. [Tpoexas 64% Bcero myTi, OH OCTAHOBHACH Ha 18 MunyT
JU1A 3atpaBKH ropiodns. YTo0b naBepcTaTh NOTEPAHHOE BPEM#t, OCTABILYIOCA
YACThL NYTH OH MPOEXaN, YBEAWYHB CKOPOCTb Ha 12 km/y. C xaxoil CKOPOCTBLIO
BUTANICA MOTOUHKAHUCT [OC/IE OCTAHOBKH?
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462. [Noe3a ebiulesr co cTavuuy A 1o Hanpasaewnio K ctanuud B. [pofi-
s 420 kM, yto coctaBasne 60% scero nytH AB, noesi 0cTaHOBMJICH H3-32
cHexHOro 3auoca. Hepes nonuaca NyTe Gbla PaCYHLICH, H MALIMHHUCT, YBEAH-
YMB CKOPOCTb Noe3fa Ha 10 KM/u, NpHB&N ero Ha cTanumMio B Ges onosnauns,
Haitinre Havanbiyo CKOPOCTL fl0e3/1a.

463. M3 nynrta A B nydxr B, paccTonnue Mexay KoTopbimi 200 kM, oaHo-
BPEMEHHO BheXany asToMeOuaL W aprobyc. B myTu asTomobuAL clenald aBe
OCTaHOBKH Ha % Yaca u Ha 25 MHHYT, HO B TYHKT B3 npuObLe HA 25 MUHYT pasb-
we aprofyca. Haltayure ckopocTy aBTOMOOH. IS W aBTOOYCA, €C/IH H3BECTHO, UTO
CKopocTL apToflyca cocTapinia 0,6 cKopocTH apToModMAA,

464. V3 nynxkra A B nydkt B, paccrosigne Mexkay KOTOpbiMM 64 KM, OoHO-
BPEMEHHO BLIEXANK aBToMOOHAL ¥ BenncunegueT. B nyTu apToMobuab caesan
OCTZHOBKY Ha 25 MUHYT, HO B nyHKT /3 npubbli Ha 26 MUHYT DaHBIIC BEIOCH-
neincTa. BeJocHnenyeT oCTAHARAHBAJCH Ba 3 MUHYTH, H €r0 CKOPOCTh Obliia
B 2,5 pa3a MeHbtle CKOPOCTH asToMOGHst. HalanTte ckopocTh apToMobuAA o
BEIOCHTIEAHCTA,

465. M3 ropona A B ropon B Buiezxaer senocHneqHeT, a 4epes 3 yaca nocae
ero Bbl€3fa M3 roposa B HaBcTpeuy emy BHIEDKACT MOTOLMKJHCT, CKOPOCTh
KOTOpOIro B TPH pa3a Oodblie, ueM CKOpocThb BenocHneaucTa. Beaocunenucr 1
MOTOLMKJHCT BETPeuaioTes nocepeinte Mexay A u B. Ecsii 66 MOTOUHKAHCT
BLIEXAJ He ueped 3, a uepe3 2 yaca nocJe BeIOCHNIENNCTA, TO BCTPEYa NPOHE0-
112 66 Ha 15 kM Ganse k A, Hafigute paccrosinue mexay roposamu A u B.
466. Paccrosinie Mex Ly 1BYMs CTaHUMAMY Xee3Hol dopord 96 km. [Tepani
103/ POXOANT 3TE paccTosHHe Ha 40 munyT OhicTpee, yem sropofl. Cropocth
NepBOro noesa GoJibile CKOPOCTH BTOPOro Ha 12 km/u. OnpenesnTe CKOPOCTH

o60KX Noesnos.
467. Paccroaunue, paBioe 720 kM, O/MH U3 N0E3J0B NDOXOAHT Ha 2 u ObICT-

pee apyroro. 3a Bpems, KoTopoe TpeOyeTcs NepBoMy Noe3ay Ha NDOXOMACHHE
60 xm, BTOpOi noe3s ycnepaer npoitd 50 km. Hafiante ckopocTs 0foHx noea-
0B,

468. Paccrosnse 450 kM 0MH H3 NOE300B NPOXOIHT Ha 1,5 u OuicTpee apy-
roro. Halimure ckopocTh KMo FOS3AA, eCH UIBECTHO, UTO Nepantil noeas
npoxoaxt 250 KM 3a TO e BpeMa, 38 KOTopoe BTOPGH npoxoiut 200 k.

469. Kak-to pas, npuieres 8 rocTd K Madsiwy, Kapacow cbwen 30% scero
Bapeubst, 4To Gbl10 B Aome Manbitua, npd 31oM cam Maneii cwent 200 r Ba-
penbs. 3ateM MaJbiin ¢ KapacoHos oTITPaBUiIHCh TYASTh Ha KPLilily, B3SIB C
coBoli el HEKOTOpPOe KOJIHUeCTBO BaDeHbL#, B Pe3yabTaTe uero & gome Maibi-
wia ocragaock 1,7 kr apenbs. Onpejednre, CKOAbKO BaPeHbi NePBOHAYANbHO
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Golto y Manblua, ecin H3BeCTHO, 4TO B3ATOE ¢ CoBOH Bapenbe Mausl C

KapnrcouoM ehett NoanocThio, npruém Maamm — 300 r, Kapacos — ~13- oT

0BLLEro KOJHYeCTBA CHRASHHOTO WM BapeHss.
470, Brifing ¢ typ6asel, rpynna TyYpHCTOB 32 NepBbi AeHb NOXOLA NPOoina
20 xm. 3a BTOpo# JeHb TypHCThL pouwt 30% ocrapinelics yacTH MapiupyTa, a

34 TpeTuil 0 4eTBEPTHIA AHM — COOTBETCTBEHHO im H % YACTH NIYTH BCETrC HaMe-
yeHHOro Mapiupyta. Ha nstoiit gens, npoiias 80% ocTaBluerocs myTH, TYpHCTh
BLILLH Ha Mopckoe robepexbe. HaiinnTe npoTAXEHHOCTS BCETo BHIGPAHHOTO
TYPHCTAMH MapILIPYTa, eCJiH MOC/Ie BbIX0GAA K MOPIO TYPHCTAM OCTANOCh Mpoit-
Td 2 KM, '

471. V3 rlepBoro xpana Bola TeudT CO CKOPOCTHIO D JIATPOB B MHHYTY, 4 H3
APYroro — €G CKOpPOCTbIo 7 IMTPOB B MHHYTY. MasecTHo, uTo A4 TOro 4Tobhl
Habparb 1Ba Bejlpa U3 epBOTo KpaHa, HYHO BBOe G0./Ibilie BpeMeHH, dem 118
TOro, yTo6L Habpath Nepsoe Bepo H3 BTOPOro kpaxa. Bo CKombko pas o6bém
nepporo sexpa Goablie ofLEMa BTOpOro pespa?

472. Jlonka nabiB€r B ueTbipe pasa MeAIeHHee KaTepa, npu 3ToM 16 knaoMet-
poB Karep nponibisaer 6ulerpee noaky Ha 3 uaca. HafiipiTe cxopocTs M0kH.
473. [Isoe paouux, paboTas BMECTE, MOTYT OKIEHTb KoMHATY 000sMH 34 6 4.
32 CKOJIBKO 4ACOB MOMET OKJIEHTL KOMHATY KAMblit U3 HHX B OTAENLHOCTH,
€CJIH NepBLIN 3T CeNaeT Ha 5 U BLICTpee BTOPOro?

474, Iise Gpuraapl, paGoTas BMecTe, BCNaxasy noje 3a 8 4. 3a Kakoe spems
MOMET BCMAXATD [0/1e KAXKAAs Opurans, pabotas CaMOCTORTENbHO, €C/H BTO-
poil 6purane Ba 510 TpebyeTcq Ha 12 ¥ GoJbille, 4eM NepBoi?

475, Ilgoe rokapen, paboTas BMeCTe, BLIFOMHKAM 3anate 38 12 u. 3a kaxoe
BPEMA K&KALIH TOKAPh MOMKET BGLITIOJNHUTD 3TO 3a1aHHe, paboTas caMocTon-
TEALHO, ECJIH OIHH H3 HHX MOXKET eT0 BLITOUHUTL HA 7 4 GhICTpee Apyroro?
476. [Ipe MAIMHHCTKH JO/DKHL OBIJIH HaneyaraTk o 60 cTpadul Kamias.
Bropas MamMuHcTKa neuarana 3a 1 4 Ha 2 CTPAHHLL MeHbille, TOITOMY 3a-
kowguna pabory Ha 1 4 nosme. CKOMBKO CTDAHML B 4ac neuatana nepeas
MailiMHUCTKa?

477. TleTs BHILLIEA U3 WIKOAL! M IO ZOMO# CO CKOPOCTbIO 4,5 Km/u, Uepes
20 MuHYT N0 TOH 2Ke 10POTE W3 HIKOJbLI BhieXas Baca Ha BeocHne e Co CKOpo-
eThio 12 km/u. Ha kakowm PacCTORHUM OT WKoAR Baca qorouuT [leTio?

478. Huna noexasia Ha BENOCHTIENle HA PBIHOK CO CKOPOCTbIO 15 kM/u. Uepes
6 MUHYT N0 TO# JKe J0pOTe TOeXan Ha Moneae eé 6paT co ckopoeTbio 40 K/,
Ha xaxkom paccrosius ot ioma 6pat A6roHHT Huny?
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479. PaccTosinue MEXLy [ByMf ropofgamu aBToOyC NpOXGIHT MO pacnHca-
HHIO 33,8 yacos. Yepes 5 4acoB noc/ie OTNPABJICHHA OH CHH3HWJ CKOPOCTh Ha
10 km/u, ¥3-3a vero npuexan Ha 20 MuHyT nose. Kakosa nepsosavanbHas
CKOpOCTb aBTodyca?

480, HexoTopoe paccTofHue BeIOCHNEANCT 06LIHO NpoeskaeT 3a 2 uaca. Ue-
pes 1,5 yaca NoC/e HAYaNA ABYMEHHR OH CHU3WA CKOPOCTb Ha 3 KM/u, H3-32
yero nprexas Ka 10 mHBYT Mo3Ke o6bIMHOro BpeMenH, Kakosa nepsonauain-
Has CKOPOCTE BEAOCHNEANCTA?

481. Paccronune mexay cTanuuaMu A u B pasdo 78 kv, Mz A 8 B senuen no-
€3]] M, NPOIAA HEKOTOPOE PACCTONHUE, Obl) 3a1ePHaH, 3 MOToMY 0CTaBUIMHCH
nyTb 10 B MPOX0aMA CO CKOPOCTbI0 Ha 6 Km/u Goablue npexuen. Haiaure
NePBOHAYATLHYI) CKOPOCTE MOe3a, €CJIH HIBECTHO, YTO OCTaBIUMACK NyThb 10
B 61 5a 12 KM KOpOUe NPORICHKOrO A0 3aCPAKH H HA NPOXOHKIEHHE NIYTH
MocsIe 3a 18K ObLIO 38TPAYEHO Ha 15 MUHYT MeHbIUE, YEM Ha POXOHICHHE
NYTH 1O 38 AEPIKKH.

482, OaHoBPEMEHHD M3 NYHKTA A B 0JHOM HaNPaBACHUH BLIEXaJH 1B MOTO-
UHKIHCTA: OAMH CO CKOPOCTLIO 75 KM/u, ApYroi co ckopocTbio 60 km/u. Uepes
20 MuHyT BCJR[L 33 HHMH M3 NyHrTa A Bhlexas TpetHil moroumkaner. Haftau-
TE CKOPOCTh TPETHErD MOTOLMKIHCTA, €CJAH H3BECTHO, YTO OH JOTHAM NEPBOro
MOTOLMKJHCTA Ha 1 uac riosxe, 4em BTOpOro.

483. Tapoxog naspér ot A 1o B no peke b cyrok, a2 or B 10 4 — 7 cyrok.
OnpezennTe, CKOABKO CYTOK MALIBET 0T 0T A 10 B, eCilH H3BECTHO, UTO CO6~
CTBEHHAR CKOPOCTL NapoXx0dd NOCTORHHA B TEYEHHE BCETD TYTH,

484. Moropuas Joika NabBET 0T A 10 B no peke uetsepo cyToK, a o7 B 1o
A — 5 cyrox. Bo CKOIBKO pa3 CKOPOCTh ABHMKEHHA MOTOPHOH JOAKH N0 TeYe-
#HIO §0JIblE CKOPOCTH TEUEHHS PEKH?

485. TTepBbiii HACOC JOMKEH HATIOJARKTL BOROH Gaccelin o6uémom 360 Mm% a
Bropoli — o6bémom 480 M°. [lepsbill HaCOC NepexavnBan exedacHo Ha 10 m*
BOAbI MEHBILIE, HEM BTOPOH, H paboTan Ha 2 u goaslue, yem BTopoi. Kako# o6b-
&M BOAbI MepeKaunBaeT KamAbA Hacoc 3a Yac?

486. ITepssiit Hacoc nepekavusaer 90 Mm% sozsl Ha 1 uac GuicTpee, uem BTOPOR
100 m3. CKOJIBKO BO/IBI ©XKEUACHO MEPEKAUHBAET KAX/ABIH HACOC, eCJM NepBbli
nepekayuBaeT 3a vac Ha 5 M3 Boawl GoablUe, ueM BTOPOR?

487. I'lpu cMeluMBaHKK ABYX PACTBOPOB OAHOH ¥ TOH M€ KHCIOTH € KOHLEH-
Tpauuami 40% u 70% coorteercTEEHHO 0AYINIM pacTBOp, coaepKaluni 60%
KHCAOTHL, B KaKoM OTHOWEHAN GbIAY B3STH TEPBRIT ¥ BTOPO pacTBOPLI?
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488. B nepsowm cninase cogepxutes 25% meau, a o ropoMm — 45%. B kakom
OTHOICHHH HYXKHO B3RTb N1EPBLIA H BTOPOH CIIABLL, YTOGLL NOYHHTL K3 HHX
HoBbI crvlas, coaepxamuil 30% meau?

489, MmeroTcs 183 CIJIaBa ¢ PasHbiM COEPMatHEM XeJe3a: B IepBOM CoAep-
wHTCs 75%, a Bo Bropom — 25% menesa. B kakoM oTHOLUEHHHM HAJO B3ATh
nepBbiit ¥ BTOPOR CTINEBLL, uToObi NOAYUMTE H3 HHX HOBGLE CNJIaB, colepXa-
ured 40% xenesa?

490, TTpy cMeiMBAHKK PACTBOPA COJIH, KOHLEHTPaUMs KoToporo 64%, u apy-
rOrG pacTBOpa TOH e COJH, KOHUeHTpalka Kotoporo 36%, nosyuuncs pac-
TBOP ¢ KOHLeHTpaUHeH 48%. B kaKoM OTHOWICHHH GbliiH B3ATHI MEPBLIM H BTO-
poit pacTBOpLE?

491. I'Tapoxon ugét or npucTann A po NpHcTadk B no Teuesnio pekk 2,5 ua-
¢4, a 06parTno — 5 uacos, Bo CKOIBKO pas CKOPOCThL ABMMEHNUS N1ApOX0Oaa o
TeUEHHIO PeKH GOJTbllie, YEM CKOPOCTE €ro JBHIKEHHS TPOTHB TeUeHHs?

492. Ipy30BHK efleT CHauaa 3 MUHYTH ¢ FOpBL, A 3aTeM 7 MuHYT B ropy. Ha of-
PAaTHLIA OYTH OH TPATHT 22 MUHYTLL. BO CKOMIBKO Pas CKOpPOCTh TPY30BHKA MPH
IBHAKEHHHN C ropbl GoJblle, 4eM eT0 CKOPOCTh NPy ABMxeRKH B ropy? ( Cuurali-
T€, 4TO CKOPOCTh ABHMKEHHS € TOPSl OAHHAKOBA B 0GOMX HANPABACHUSAX, 3TO Ke
OTHOCHTCH H K CKODOCTH ABHIKEHHA B IOPY. )

493. Ma nyskra A B nyHKT B Bblexas aBTOMOOHIb, & HABCTPEUY MY H3 TYHK-
Ta B 0H0BPeMeHHO ¢ aBTOMOGKACM Boiexads asTodyc. Yepes HeKOTOpOE Bpems
OHH BCTPETHJHCH, 4 NOTOM NPOIOKamm nyTb. ABrofyc yepes 9 yacos nocie
BCTpEYH NpHexad B NYHKT A, a aBromobuib uepe3 4 yaca nocae BCTpedd —
B riydkr B. Bo cxkosbKo pas cpeluss cKopocTb aBToMoGHAS Goabilie cpeanedt
CKOPOCTH aBTOGYCa?

494, Ma nyukra A B nysxr B Bblexan aBToMOOHIL, 3 HABCTPEYY €My H3 MyHK-
Ta B oanospemenno ¢ asToMolraeM Briexan aprodyc. Hepes nexoTtopoe Bpems
OHH BCTPETH/IMCD, @ TOTOM NMPOAC/BKANM TyTh, ABTOGYC yepea 16 uacos nocae
BCTpEHH TIPHeXaJ B YHKT A, & aBTOMOGHIIb uepes 4 4aca Nocae BCTPeus — B
nydkr B. CKoNbKO BpemMetl npoén g MyTH antobyc?

495. Tpoe pafiounx BLINOAHAIT HeKoTopyio paboTy. Ecan 6l paborany Toab-
KO MepBbifl 1 Bropo# paboune Wiy TOMBKO IEPBLIH W TpeTHi, 1o pabota Oblia
Obl BoinosiHeHa 3a 3 axd. Ecau Obl paBoTaJu TosKO BTOPO# U TpeTHil paboute,
70 padota Gblia On1 BEIMOJHERA 32 6 gHel. 32 CKoMbKo el padoune BuNo -
HAT BCIO paboTy, eciu OYAYT TPYAHTHCHA BTPOEM?

496, Tpoe paGounx BLIMOJHAIOT HeKoTOPYIo pabory. Ecau Gyl patoTan ToJb-
Ko nepebift # Bropot padouue, To paGora Geia Ot BuNOfewa 33 18 anedl.
Ecau 6uf paboTasy ToNbKO nepBblil B TpeTHit pabouue, To padota Gulia Obl Bhl-
nossena 3a 12 nuedl. Ecau 66l paboraly ToABKO BTOPOf 1 TpeTuit paboune, To
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patora Gulna Ghl BuinoaHeta 32 9 arelt. 3a ckonbko Axell pafouie BbIMOAHAT
BCi0 padoTy, ecqiu OYLYT TPYAHTLCH BYpPoém?

497. 3a kwiorpaMm o/HOTG nponykta ¥ 10 Kr apyrero sanaaveso 200 py6.
Ecan npu ce3oHBOM HaMeHeHHN LeH BepBhil npoAyKT nofopokaer Ha 15%,
a BTopol nogeiueBeeT Ha 25%, TO 3a TAKOR Ke KONMUECTBO ITHX NPOLYKTOB
Byner 3annaueno 182 py6. CKoIBKO CTOMT KIIOTPAMM KaXIOro IPpoayKra?

498, VMmeloTcn gBa pacTsopa 0AHON M TO# e comM B Boge. s nosydenus
cmecH, colepskaiieh 10 r coan u 90 1 Bokw, Bepyr nepBoOroc pacrsopa BABOE
Goapile 0 Macce, yem BToporo. Uepes Heaeaio ¥3 Kaxkaoro KHaorpaMma nep-
BOI'O K BTOPOTO PACTBOPA HCnapuaoch no 200 r Boabl, ¥ AN NOJSYUEHHA TAKOH
e CMECH, KaK W panblue, TpefyeTcs NePsoro pacTBopa yKe BueTBepo 60J1biue
110 Macce, dem BToporo. CKoabKO rpAMMOB COMM COMEPIKATOCH NEPBOHAYANTL-
#o B 100 r kamjtoro pacrsopa?

499. [lpa moesna oTNpaBAAIOTCH U3 NYHKTOB A 1 B nascrpedy apyr apyry. Onu
BCTDETATCA Ha NOJOBMHE NyTH, ecad noest u3 A Bblitner Ha 2 vaca paubille,
ueM rnoesf u3 B. Ecan e 06a noeana BeififyT 0AHOBPEMEHHO, TO Yepes 2 yaca
PACCTOAHHE MEXKAY HUMH COCTABHT YETBEPTh PACCTOSHAA MEXTY NyHKTaMH A
W B. 3a CKOJIbKO 4acoB KAZKAbIH N0€3[ NPOXOANT BECh NYTh?

500. BesocunemeT Kaxiaylo MUHYTY npoeakaer Ha 500 M Menblile, Yem Mo~
TOUMKJKCT, DO3TOMY Ha MyTh & 120 KM OH 3aTpauusaer Ha 2 u GoJbiue, yem
MOTOUMKAKCT. Yemy paBHa cKopocTs (B KM/4) KAXKI0T0 M3 HHX?

501, Fimeercs 200 r 30%-ro pactBopa YKCyCHOH KHCA0TbL. CKOABKO rpamMMoB
BOALE HYXHO 100aBHTH K 3TOMY paCTBopy, ytobH NoAyYdTh 6%-HEIH pacTBOp
YKCYCHOH KHCJIOTHI?

502, Mwmeerea 300 r 20%-ro pacteopa cepHol kucaoTh. CKOJIBKO TPAMMOB
B00b! HYXKHO 10GEBHTL K 3TOMY PacTBOPY, 4TOO NoayunTs 16%-4uri pacTsop
CEPHON KHCAOTH?

503, /1pa skckaBaTopa pasHoN MOWHOCTH Ph/M AMY. BABOEM OHH BEIPHITH AMY
o6bémom 49 M> 3a 1,5 yaca. Ecuim 6bi nepsbiit paboTad oMM, TO OH BbIPbLA Bbl
€8 B 3 pa3a GuICTpee, ueM BTOPOH. 38 CKOJILKO YaCOB OHH BLIPELIH Gul 3TY aMY,
€CTH Ohl KaXKABIA 10 OUEPEAK BHIPHLT Obl O M0 -AMBbI?

504. [1sa rpy3oBrKa pasHO# BMECTUMOCTH BO3HIHM 3epHO. BABOEM oHH 3a 3 ua-
ca nepeseany 31,5 T sepHa. Ecau Ont nepBuil BOIWJ 3EPHO OJIMH, TO OH Nepepés
Ou ero B 2,5 pasa GuicTpee, ueM BTOPoM, 32 CKOMLKO YaCcoB OHH repeseay 0.l
8CE€ 3epHo, ecau Owl, patoTad no ouepelH, nepesili nepesés 21 1, a BTopol —
10,5 1?7
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505. Paccrosnne, papuoe 840 K, oMY U3 NOE30B NPOXOAHT Ha 2 u GuICTpee
apyroro. B To BpeMa Kax [epesidl NOe3ll NPOXCIKT 63 KM, BTOPOIl npoXoauT
54 kM. Ha cKobko KM/4 CKOPOCTh NepBOro Moesna 60Jible CKOPOCTH BTOpO-
ro?

506. Mz 1Byx J0004HBIX CTAHLMHA, DACHOAOKEHHBIX HA DPEKE, GAHOBPEMEHHO
HABCTpedy APYT APYTY BHELTH IBe MOTOPHBIE JOKH ¢ OIMHAKOBOH COGCTREH-
HOA ckopocTeio. Havanace rposa, v 0a#a #3 dHX BEPHYJIACH HA CTAHLMIO,
Apoian no TeueHnio 12 MuHyT, Apyras NOBepHYJd OGPATHO NPOTHB TeUeHH:
depes 40 MuanyT. OGPaTHBI yTh 06eHX JOIOK B CyMMe 3aH7 52 MuHyTH. Bo
CKOJIBKO Pa3 CKOPOCTb JIOAKY TI0 TeYeHUIo peku Gobile CKOPOCTH JIOIKH APO-
THB TEYEHHA?

507. B na6opaTtopuy umMeeTcs 2 Kr pacTBopa KHCJIOTH OIHOR KOHUEHTPALHY 1
6 Kr pacTBOpa 3TOH XKe KHCJAOTH [pyrofl KoHueHTpauuu. Ecau 5T pacTeopbl
CMeLlaTs, TO NIONYYHTCA PacTBOP, KOHUEHTPALKA KOTOporo coctasnser 36%.
Ecny ke cmeilatb paBHble MAcChl 3THX PaCTBOPOB, TO NOJYYHTCR PacTsop,
cofepaLinh 32% kucaoTol, Kakopa KOHLEHTPALMA KAKIOTO H3 IBYX HMEIO-
LEHXCH PaCTBOPOR?

508. B naGoparopur umeerca 2 xr pacrsopa, cogepraltero 28% uexoropoi
KHCIOTH, H 4 Kr pacTBopa, comepaauero 36% 3tol xe kucaothi. Hafigure
HauGobIee KoNHYecTBO 30%-ro pacTBOpa KMCJAOTLI, KOTOPLI MOMHO rnosy-
YHTb W3 3THX PACTBODOB.

509, KpacHbiii rpy30BHK BbIBE3ET IPy3 C NEPBOTO CKAAlA 33 3 4aca, CHHUB
TPY30BHK BbIBE3ET [PY3 CO BTOPOTO cKAala 3a 6 yacos. Bo cKoabko pas GuIcT-
pee CHHHIA TPY3OBHK MOMXET BHIBECTH TPY3 € MEPBOTO CKJIAA, YeM 370 clenaeT
KpacHbiil, ecjid KpacHbIf MOeT BbiBe3TH I'Py3 CO BTOPOro CKAaia Ha 7 4acos
BricTpee, uenm CHHWI C MepBoro? )
510. [TepBuiit kpay pasrpysuT 6apxy 3a 3 uaca, BTOPOH KpaH pa3rpysuT Cyxo-
rpys 3a 8 yacos. Bo CKOaBKO pas NpoH3BOAHTENBHOCTD NEPBOro KpaHa 60Jb-
L€ TIPOH3BOANTENBHOCTH BTOPOTO, €CJK NepBbIll KPAH DASIPY3HT CYXOIPY3 Ha
10 yacoB BricTpee, ueMm BTOpOIt KpaH GapKy?

511. MoTopHas N0/IKA, NPOEXAB M0 TEHEHKIO PekH 6 KM, BepHYNach Hasal, 3a-
TPATHB Ha BeCh IyTh 35 munyr. Haliante coGCTBEHHYIO CKOPOCTD NOAKH, €CAH
M3BECTHO, YTO 18 KM 110 TEUEHHIO PEKH OHA NMPONJIbIBAeT Ha 15 MuuyT GicTpee,
Yem NPOTHB TRUEHHA.

512. Karep cnycTuacs BHH3 MO peke Ha 36 KM, @ 3aTeM BEPHYNCH oOpaTHO,
3arpatus Ha Becb nyts 3 4 30 Mun. Hadaute coberseniyio CKopocTs Kare-
pa, eCu H3BECTHO, YTO 12 KM NO TRYEHHIG PEKH OH NpOMJbiBaeT HA 10 Munyr
OLiCTpee, ueM NPOTHB TeYSHHT,
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513, Oanye rypuer suited B 6 ¥ u3 nynxra A B nyukr B, a sTopoit — Ha-
BCTpeuy eMy u3 nynxra B B nysktT A 8 7 u. Oue BCTPETHAKCL B 9 U M, He
OCTAHABIHMBAACH, NPCAO/KWIN NyTh. BO CKOMBLKO pas CKOPOCTL TIEPBOTO Ty-
pHcTa BOJIbLIE CKOPOCTH BTOPOTO TYPHCTA, eciiit nepsblit npuinén B nyskt B
Ha 5 4aCOB paHblie, Yem BTOpol npriuén B nynxr A? CunTaeTcs, uTo Kax b
1 6e3 OCTAaHOBOK € NOCTCAHHOH CROPOCTHIO.

514. Benocuneaner Boiexad 8 5 1 H3 nynxkra A B nyskT B, a 8 9 u u3 nynkra B
B nyHkT A shiexad asTomoGuan. Ok BCTpeTHAHCH B 11 4 ¥, He OCTaHaBJHBA-
fCh, NPOROIAKNMK ABKxeHre. Bo CKOMBKO pas cKopocTh aBTOMOGHIA Bonbiue
CKOPOCTH BEJIOCHITEAMCTA, eC/H ABTOMOOHAL NpyHexas B NyHKT A Ha 11 yacos
paubilie, 4eMm BesocHIenncT B NyskT B? Cuutaercs, 4To a8TOMOBUIb H BEJIO-
CHUITEHCT ABHIATHCE 63 OCTAHOBOK ¢ NOCTOAHHOA CKOPOCTHIO.

515. Tpy rpynnsi IporpamMMyCTOB, paboTtasi BMECTe, MOTYT BbIMOJIHHTL Npo-
eKT 3a 4 Mecsla. 32 CKOMbKO MECHLEB MOMKET BHITIOJMHHTE 3TOT NPOKT KANK/AR
rpyfnna B OTAEILHOCTH, 8C/IH H3BECTHO, YTO IPOH3BOIHTEALHOCTE TPYAA BTO-
pOW FPYNNLI B TPH pasa B0Jiblue NPOHIBOAHTERLHOCTH TPEThEH H, KpOMe TOTO,
U3BECTHO, YTO NePBOH rpynne LAR BHINGJAHEHHA BCEro NpoekTa Tpebyercs Ha
noarofa OoJblue BPEMeHH, deM paboTalOliuM COBMECTHO BTOPOH H TpeTbel
rpynnam?

516. Tpu rpynibt nporpammuctos, paboTas BMECTe, MOI'YT BLITIGJIHUTL Npo-
eKT 33 2 MecsUa. 3a CKONBKD MECHLIeR MOMET BLINOJHKTL 3TOT NPOEKT KaM~
A FPYNNA B OTASALHOCTH, €CAM H3BECTHO, YTO NPOU3BOAHTENLHOCT TPYIA
Mepso# rpyniist B TpH pasa Go/blie NPOH3BOAMTENBHOCTH TPEThEH M, KpOMe
TOTO, M3BECTHO, UTO TICPBOH TPy AT BLITIOJNHEHHA BCEro npoexTa Tpedyer-
CA CTOMBKO e BPEMEHH, CKOIBKO PAGOTAIDIIMM COBMECTHO BTOPOR H TpeThei
rpynnam?

517, Hoesn npoxoant Mumo cToa6a 32 5 ¢. 32 kakoe BpeMs (B CeKyHaax)
NPO#AYT MHMO APYT Apyra NOe3M W 3J1eKTPHUKE, eCJH CKOpOCTD Noesja B 2 pa-
38 GObiE CKOPOCTH IEKTPHYKH, & AJHEA Noe3da B 3 paza GONpIe AAHNDI
ACKTPHUKK?

518. DaexTpHyKka MpoxoauT MHMO CToNGA 3a 8 . 3a Kaxoe Bpem# (B CeKyHIax )
NPOARYT MUMO APYF APYTa NECCAKHPCKHH NOE3A M 3AEKTPHYKA, ECIH CKOPOCTh
NaccamMHPCKOro Nnoesza paBHa CKOPOCTH 3MCKTPHYKH, @ AHHa NacCaKHPeKo-
ro noe3fa B NOATOPa pasa GOJbIIE ANHHB! 3ACKTPHUKH?

519, Ha babprxe narotapausaor isa copta crexna. Crexao I copra nponyce-
kaer 45% ceera, a Il copra — 80%. B xakoM OTHOLUEHHM HYMHO CNUIABHTD
NepBLIT 1 BTOPOH COPTA CTeKAa, 4TOGL NONYMHICCh CTEKJO, NponycKawLee
60% creta?
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520. Konautepckas npou3BOIHT ABA BHAA LIOKOAAAA C COAEPMKAHHEM KaKao-
GoGos 25% (Monounbi ) 1 T0% (ropbkuit). B Kakom OTHOLLIEHMH HAZ0 CMELLATD
MOJIOUHBIH M FOPbKMI HIOKOA[, YTOOB MOYUHJCH LIOKOMAJ, COjepMKaiuil
45% vakao-60608?

521, 3a ueTbipe IHA COBMECTHON padoTs! IBYX TPAKTOPOB PA3NHUHON MOLL-
HocTH G0 Beraxano 0,9 noas. 34 CKOJbKO AHeit MOr Obl BCAXaTh BCE noJie
KAMALIA TPAKTOP B OTASNBHOCTH, €CJIH NIEPBLIR TPAKTOP MOJKET 9T0 CASNATDb HA
IiBa IHA OBICTPee, ueM BTopoii?

522, [Ins nepeso3ku rpysa Gb10 BEIENEHO 1BA IPY30BAKE PAIHUHON MPY30-
noxnéMHocTH. BTopol rpy3oBuK, pafoTas OTHAEIBHC, MOXKET NEepeBe3TH Bechb
TPY3 Ha TpH JHa ObicTpee, Yem Mepsblil. 3a CHOMBKO AHEH MOXET MepeBesTH
BECH IPY3 KAXKAbIH IpY30BHK, paBoTas OTAeAbHO, eCJIH 3a NATL AHeH COBMECT-
HOW paboThl IPY30BHKH Nnepesesdn 0,75 Bcero rpysa?

2.7. 3ajpaHus ¢ napaMeTpoMm
523. Onpesie/uTe KOJHUECTBO KopHeit ypasHerusi |22 — 4z — 3| = a npu Beex
NOJOMKMTENbHBIX 3HAYEHHAX [TapaMeTpa a.
524, OnpenenTe KOIHYECTBO KOPHEH ypasHenus 1222 + 4z — 7| = a npu Beex
NONOMXKHTEALHBIX 3HAUCHHAX TTApAMETPa Q.
525. Hafinure sce NONMKATEALHLIE 3HAUEHHS K, TIPH KOTOPBIX NPAMas
y = kx -+ 1 nepecexaer B ABYX PaaH4HbIX TOUKAX JOMAHYK), 3ANaHAYIO YCI0-
3 — 4, ecanr < -2,
BHAMH ¢ 2, ecan — 2Kz £ 2,
3z — 4, econx > 2.
526. HasiznTe BCe OTpHLIATE/IbHBIE 3Ha4YeHus K, TIPH KOTOPbIX NipaMas i = kx
MEPeCeKaeT B IBYX PASHUHBIX TOUKAX JOMAHYIO, 33/[AHHYIO YCAOBHAMK
1, ecz < -2,
y=¢ —l,ecomt —2< g2,
-2 1, ecamx > 2.
527. Tlpu Kakux 3HaueHusx p npamas y = 0,3z + p o6pasyeT ¢ OCAMH KOOP-
HYHAT TPEYTOJLHHK, TNOUILEAb KOTOPOro paBHa 60 ke, en.?

528. 1pu kaxux 3HaueHusax p npsMan ¥y = —2x + p o6pasyer ¢ OCAMH KOOP-
AMHAT TPEYTONBHHUK, IOLAAR KOTOPOre pasHa 49 ke. en.?
529. ITpu kaxux 3nauenusx n npamas ¥ = —1,52 - n o6pasyer ¢ 0CaMH Ko-

OPJAHHAT TPEYTOJIBHHUK, TVIOINAAk KOTOPOro PasHa 757
530. Tpu kakux 3HaueHUAX mNpaMan ¥y = Tr — 2m obpasyeT ¢ GCAMHU Koop-
IHHAT TPEYTOABHUK, VIOIA L KOTOPOro pasHa 14?7
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531, Ipu xakux sHaueHnax k YHCAO 2 HAXOOUTCS MEXLY KOPHAMH ypaBHEHHS
202 = Lo+ (k - 3)(k + 5) = 07

532. I1pu xakux 3HauenunX k YMCA0 3 HAXOAHTCH MEXKAY KOPHAMH YPaBHEHHA
22tz (k=D k+7) =07

533. Hailnure MuoxkecTBO 3HadeHudl napamerpa I, npy KOTOPbIX YHCAO 2 Ha-
XOIMTCA MEXKIY KODHAMH ypasHerns 9z% — 6z — (I — 2)(1 +2) = 3.

534. Haiiaure e k, [Ip¥ KOTOPBIX Npsiman ¢ = kz -+ | #mena Gbi POBHO ABe
ofue Touky ¢ napabonoi y = kz? — (k — 3)z + k ¥ 1pH 3TOM He Nepecexana

bl napadony y = (2k — 1)z? — 2kx + k + %

535. [lokamute, uto ypasuenne 3-(4z% — 122+ 11)(2? +222+125) = 24 —a?
HE UMEeT KOPHEH Hut ITPH KAKMX 3HAYeHUAX [1apaMeTpa a.

536. lokaxute, uto ypasueunue (4927 — 112z + 65){2% + 26 +171) = 2 — a?
HE HMeeT KOpHeR Hu MPH KaxHX 3HauYeHHAX napamMerpa a.

537. Halinure 3uavenns napametpoB k ¥ a 7 0, 1pH KOTOPLIX TIpAMan

y = k{z—a) Kacaerca napaboan y = ez 1 OPIMHATA TOUKM KACAKHS PaBHa 4.
538. Halinure 3qauenna napameTpos Kk H b, 1IpH KOTOPBIX nipaMan y = Az + b
Kacaercs napadodnsl y = x? + bx W abcuMCea TOUKH KacaHus pasta 2.

539, Haliznre Bce 3HaveHns napaMerpa a, NpH KOTOPLIX YpaBHeHHe

z? ~ {a+4)z + 20 + 5 = () UMEET ABA PANHUHBIX KODHA, @ CYMMa BEHUHH,
0OPATHBIX K 70 KODHSIM, He MeHblle —2.

540. Haiure BCe 3navedus napaMeTpa a, NpH KOTOPLIX YpaBHeHHe

az® — (2a+3)z+a+2 = ( umeer 18a pasHuHbIX KOPHA, 2 CYMMa KBaIpaToB
€ro KopHef 6oabiue 3.

541. Cpeanee apudmernueckoe JeBATH yncen pasho 17, a cpeanee apuhme-
THUYECKOS IPYTHX OAMHEAALATH uKces pasHo 7. Haliaute cpeanee apudmer-
yeckoe BCeX IBALUATH YyHCes, _

542, Hallaure cymmy BeeX TPEX3HAUHBIX YHCEN, KPATHBIX 15,

543, Halmure cymmy Beex TpEXaHauHeIX uHces, KpaTHex 14,

544. Cpenree reoMerTprueckoe IBYX YHcen pasBHo 243, a cpeliHee reomerpu-
yeckoe TPEX APYrux ukcen pasko 32. Hafinure cpesHee reoMeTpHYECKOE BCeX
MATH 4HCeN (CPEIHUM FEOMETHYECKUM 73 FIOAOKHTENbHBIX YHCe/ Ha3bIBaeTCs
apudmMeTHIeCK il KOPeHb 72-0H CTeIeHH U3 NPOUIBeIeHHS ITHX YHCRT).

545. Haliaure Bce aHauedns @, IPH KOTOPBIX MHOMKECTBO 3HAUSHHH DYHKLME
y = 2% — (2a — 1)z + 3a coBnajaer ¢ pomMexyTkom [1,5; +o0c).

546. HaiiauTe Bce 3uavenus 71, IPH KOTOPBIX OKPYKHOCTs 22 + 32 = 10 e
umeet o01UMX ToUeK ¢ npaMolt mz +y = 10.
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547, Hafianre BCe ueable 3HAUCHHS @, IPH KOTOPbIX BEPIIMHA napaboasl

y = 222 4+ az + 1 JEXKHT Bbille NPAMON Y = .

548. Hailnure Bee nenbie 3HaYeHHs a, TIPH KOTOPLIX BEPIIHHA napabo.ibi

¥ = 2° + azr — 2 NeKUT HIKE NpaMoit y = 2.

549. Haiizure sce 3HaueHHs mn, NPH KOTOPLIX Napaona y = &2 = & + 1 uMeeT
cnpaMoll -+ my ~ 1 = 0 eAHHCTREHHYIO O0LLYIO TOUKY,

550. Hafinute Bce 3HaueHns m, Npu KoTopsix napabona y = z2 + z + 1 umeer
¢ npamoit my — z — 1 = {} eARHCTBEHHYIO OBLLYIO TOUKY.

551, ITpu Kakux @ HauMeHbIIee 3HaueHHe QYHKUMKH ¥ = 27 — 20z + 43 Ha
[—2; +00) paBHo 77

552. Ipy Kakux a HanbosbILIee 3Hauenue QyRKIMK ¥ = —2° + 2az — 71 Ha
[~-3: +00) pasuo 107

553. Tlpu Kakux a yscne 3 3aKTIOUEHO MeXILY KODHAMH YpaBHeHHs

2? —2ax +a% ~1=0?

554. [Tpu kakux a KopHH ypaBHeHns ¢2 — 6az + 9a® — 2a + 2 = 0 Gonbue 3?
555, [Ipu KaKux 3HAYEHHAX M BEPLIHHA apabosbl y = mz? — 7z + 4m nexur
BO BTOPOH KOODAMHATHOH UETBEPTH?

556, I'lpu KakKx LeAbIX 3HAYSHHAX ITapaMeTPa ¢ ypaBHeHHe

VI — 2+ /7 — & = ¢ uMeeT XoTa 6bl OHH KOpeHb?

557, Tlp# Kaxux Ue/biX 3HAYSHHAX MApaMeTPa ¢ ypasHeHue

2vz + 3+ 11 — 4z = ¢ umeeT X015 6B OHH KOPEHb?

558. HaiauTe BCe 3HaYeHUA ¢, TIPH KOTOPBEX TOUKA NepeceyeHis NPAmMbIX
3z+ay+1=0u2r— 3y — 4 = 0 Haxoourca B TPeTbedl KOOPAHHATHON
yeTRepTH.

559, HaifiauTe BCe SHAYEHHA @, TIPH KOTOPBIX TOUKA NePeceueHns Npambix
z+5y—3 = 0unazr— 2y — 1 = 0 HaxoAHTCA B YeTBEPTOH KOOPAXMHATHON
YETBePTH.

560. Haiijire yncaio b, nipi KOTOPOM GIHH B3 KOPHeHR YpaBHeHHS

2% — 522 + 32 + b = 0 pasen 2 + V5.

561. OnpenennTe ypaBHeHHs KACATETLHBIX K OKPYKHOCTH 2° 4+ 2 = 5, npo-
XOISLMX uepes Toury M (3;1).

562, Hadizure BCce 3HaueHHs napameTpa a, NIPH KOTOPLIX rpathuk (pyHKIMK
y = az? + 2z -~ a + 2 nepecekaet ock Ox B OAHON TOUKE,

563. Hataure Bce 3Hauexus napamerpa a, TIPH KOTOPHIX TOUKA TlepecedeHns
npaAMBIX ¥ = 22 + 3 H Yy = 2a — 3z JEKUT Bbilie TpAMON iy = I.

564, Halinwre Bce sHaueHus napamerpa a, npH KoTophix rouks A(l, 2),
B(3,a + 1), C(a,4) nexar na oxHol npamoil.

565, Haitaure Bce 3HAUEHHH NapaMeTPa &, TIPH KOTOPBIX TCUKA TIepecedenus
npaAMbIX Y = Bx — 3 ¥ ¥ = a + 1 — 22 JEKHT HIKe NpsiMoft i = —.
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566. OnpenenuTe KOMMYECTRBO KOpHeH ypasHeHns |22 — 6z + 4] = a npu Beex
HEOTPHLATENbHEIX 3HAUEHHAX TaDPaMeTPa a.

567. Onpesennte koaHuecTBO KOpHell ypasHerus |22 — 4z| = a npu Beex
HEOTPHLATENLHBIX 3HAUEHHAX NTapaMeTpa o.

568, [Tpy KaknX LenbiX 3HAYEHHAX N PELIEHHE CHCTEMBI
ne -~y =9,
2x+3ny =T

569. [py Kakux LebiX 3HAYEHHAX N PelileHHe CHCTeMb
{ 2nx +y = 4,

yaoBaerBopHer yeaosuam = > 0,y < 0?

OBETBOPAET yeaosuam x > 0,y > 07
3z —2ny =25 ya paeTy Y
570. Haiiaute Bce 3HaueHHs a, IPK KOTOPbIX rpadHk dyHkupk y = az?—6r+a
pacnonoKed HHwKe ocn abcusec.

571. Hailnaure Bce 3Hauenus 4, NpH KOTOpHIX rpadmk hyHKUKY
y = az? ~ 2ax + 3 pacnonoXKeH Buille ocH abCuKCe.

572. Ha#ianre Bee 2kauednst @, NPU KOTOpBIX rpaduk QyHKUEE
y = ax® — 42 + ¢ pacroAcKeH Bbillle 0CH abcimce,

573. Haiiante Bce aHaued s g, NpH KOTOPHIX Ipadux QyHKUKY
y = ax® — Bz + a PAcTOnOKEH HIKE 0K abCUKCC.

574, Jlanbl ase napatonsl 4, = 2% + br + ¢,y = —x% + kx + [ u ona
u3 Touek WX nepeceuenus A(1; 2). ITpoexupst seplilknbl BTopoit napadonbl Ha
ock Ox Ha 1 ei. npabee, ueM NpOEKIHS BepPLWHHB MepBoil mapaousl Ha 3Ty
e ochb, ¥ nepsas napalona nepecekaeT ock Ox B Touke x = 2. Hafiaure
Kostpduunentsl k. [

575. Ilasbl aBe napabodbl yy = z°+bx-t+c, yo = ~°-+dT+ f M OIHE U3 TOYEK
ux nepecevenns A(2;3). I'lpoexuns Beptuunsl Bropoli napabodsl Ha ock Ox
Ha 2 e, NpaBee, 4eM MPOEKLMA BEPUIMHB nepRo# Napadofsl HA 3TY Xe OCb, H
BTOpas napaboaa nepecekaer ocb Oz 8 Touke x = 3. Halmire xosdduunenTsl
b, ¢

576. [MapaGona y = z? 4+ b + ¢, CHMMETPHUHAS OTHOCHTEJLHO TIPAMON
x = —2, Kacaerca npamoll y = 2z + 3. Haaute koadduunentst b, ¢

577, [Tapatoaay = z° +bT + ¢, CUMMETPHUUHAR OTHOCHTE/LHO IPAMORA £ = 3,
Kacaetrcs npamofl y = 2x — 5. Halizute kosdduunentsi b, c.

578. Haiaute gee anavenus napamerpa b, ipH KOTOPbIX ypapHEHHe
%% — 2bx + b + 6 = 0 UMEET TONBKO OTPHUATE/bHbBIE KOPHHK.

579. Hafinure Bce 3HaueHus napaMeTpa b, 1pu KOTOPLIX YPABHEHHE
2% — 2bx + b + 6 = 0 UMeeT TO/ILKO NOJOKUTENBHBIC KOPHH,
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580. Hocwdﬁ?e rpaduk dyHrunn y = f(z), rie

%,ecmw< -2,
flz) = %—Z,EC}IH -2<z<2?,

z% — Bz + 8, ecnuz > 2.
[pH Kakux 3HAUEHHAX e NPAMAn ¥ = 1 HMeeT ¢ rpadrKoM 5T0H QyHKIHH
JBe 061IHe TOYKH?
581. lNocTpofite rpadmk dbyuaxuuu y = f(x), rae
22% + 8z + 8, ecanx < —1,
2l 41, ecom — 1€ 2<38,

fz) =

= ecauzr > 3.
x

[pu kaxnx 3sHaueHnax m npaMan y = m UMeeT ¢ rpad koM 310 QyHKUMKH
TpH OBLUHE TOUKH?
582. Nocrpoiite rpadmk dyurumu y = f(z), rae

Q, ecar € —3,

flz)=

z+1, ecan —3 <z <3,
47% — 32z + 64, ecanz > 3.
[Tpu Kakux 3HAYEHHAX M NIPAMAR ¥ == M UMeeT ¢ rpadHKoM 3To# ByHKLHNK
0JHY OBLIYI0 TOUKY?
583. Moctpoiite rpaduk pyukuwsd y = f(x), re

mwlm, ecnnz € —1,

flz) =

—zp,ecan —l <z g,
—2% +4x — 4, ecaiz > 1.
TTpH KakHX 3HaYeHHAX e TIPsIMast y = rm iMeer ¢ rpadukom 310# dyHKiHK
TpH o6LLHe TOUKH?
584, Ipu kakom HauGoJblIEM LEAOM 3HAYeHUH k npaMas ¥ = kz + 4 He ne-
pecekaer napaboay y = 3 — 2z — x%?
585. Ipu kaxoM 3nauenus & npaMan y = kz — 3 uMeeT ¢ napaboof
y = z° — 2z + 1 o1Hy 06LLyI0 TOUKy?
586. [pu KaKuX HEOTPHLATE/ILHLIX 3HAYeHMAX k NpAMan ¥ == kx — 2 He nepe-
cekaet napaboay y = x2 — x ~ 17
41

587. I'lpn kakux oTpHUATENbHBIX 3Ha4eHusAX k npamMas y = kz — = Hmeer ¢

napatonodl ¥ = 2% + 3z — 4 He 6oa1ee 0AHON TOUKH TTEpeceyeHHs ?
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588. I'pu kakux oTpuUATENBHBIX 3HaYeHHAX k npaman y = ko + b uMeeT ¢

napa6oiok y = z? — 4z + 14 eHHCTBEHHYIO 06LLYIO TOUKY (KacaeTcs )?

589. I'lpu kakux OTpuUATENbHLIX 3HAYCHHAX k npaMas y = kz — 1 uMeeT ¢

napabonoll y = 2* + 2z + 3 eAMHCTBEHHYIC OBLLYIO TOUKY (KacaeTcs )?

590. [Tpu Kakux NOJAMKUTENLHELIX 3HayeHHnX k npamas y = kx — 13 nepece-

kaet rapadony y = z° + 3z ~ 4 B iByX Touxkax?

591 TTpu KaKUX HOAOKATENLHBIX 3HAYCHHAX k npaMas y = kx — § nepecekaer

napa6oay y = 2% — 2z — 1 B AByX TOUKax?

592. Ipu KakHx NOAOKHTEALHLIX 3HaYeHuax k npamas y = kx — 8 ¥ napafona

1y = 2% + 5z + 1 He UMEIOT OB WKX Touex?

593. I'pr KaruxX MofOKHTEAbHBIX 3HAYEHHAX k npsiMad y = kr — 11 v nmapa-

Gona y = 22 + 6x + 25 He HMeIT 061IMX ToYeK?

594, Haiinure Bce 3HaUeHKs napameTpa a, PH KOTOPbIX CHCTEMA HEPABEHCTR
8 — 6z > dx — 12,

{3m-§~16<5$+4a

595. Hailoure Bce 3HaueHks napameTpa a, 1pH KOTOPLIX CHCTEMA HEPABEHCTR
124+ 7z < 92 — 6,

{ x -9 < ba -2

596. [1py KaKKX OTPHLATENBHBIX 3HAUEHUsAX ¢ napabona y = z° + 3z — 2¢

uMeeT ¢ ocbio Ox He Menee ofHON ofulel Touku?

597. I'pu kakux 3navenusx p napaboaa y = px? — 4z + 3 He UMeeT ¢ OCLID

Oz vy opHO#R of1el ToukK?

598. IMpu kakux swavenuax p rpadukn QyHkunii y = pr? — 24z + 1 u

y = 1222 — 2pr — 1 nepecexkaTCA B ABYX TOUKAX?

599. I'lpn kakux orprUATE bHBIX 3HAYEHHAX Kk npaMan y = kz+10 v napatosa

y = —x% — 3z + 6 He HMeiOT OBLLIHX TOueK?

600. Onpeaemyre HanGonbllee He0E 3HAUEHHE a, NPK KOTOPOM KOPHH YPAaB-

Hehua ar? — 4z + 2 = 0 IMeIOT Pa3Hble 3HAKH.

601. [Tpu xakux 3Ha4eHKax b ¥ ¢ BepwHHa napabodst ¥ = 12 + bx + ¢ Haxo-

auTCH B TOUKe (~4:7)?

602, TTpu xakux oTpUUATEABHBIX 3HAYEHHAX & NpAMas y = kz + 2 riepecekaet

OKPYXKHOCTE 72 + (7 — 4)% = 2 8 ABYX TOUKax?

603. Tpy KakKX HENOJMKHTEILHBIX 3HaYeHHIX kK npsiMas y = 2+ k + 1 ne-

pecekaeT okpyxHOCeTb (2 + 1)2 + (y — 1)? = 2 & aByX TOUKax?

604. Tpu kakkx sHavennsix g napaboday = 3z° —2ax+4 nnpamasy = a—2

He HMeHOT OOLLIHX ToueK?

605. TMpy kakux snauennsx k napaGosa y = 222 + 2kz + 6 v npsamas

y = —k — 6 He UMeI0T OBLNX ToUeK?

HMEET DORBHO OHO UENOE DeLIeHHE,

HMEET DOBHO ABA UEJbIX PELIEHHAR.
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606. ITpu xakux 3anauenusx k npsaman y = kz — 2 1e uMeeT OG1LUMX TOYEK HH C
napabonoft y = 22 + 3z — 1, i ¢ napaGosoll y = z2 — z + 2?
607. I'Tpu kakux 3nauenusx k NpaMas y = kx + 5 He HMeeT O6LUKHX TOUeK HH ¢
napabosofl y = —2z% — 2z + 3, nu ¢ napabonoii y = z? + bz + 217
608. Haitaure BCe sHadeHMs g, NP KOTOPBIX NPAMaA y = a2 TNepecekaer B
TPEX pa3nvuHbX Touxax rpadmx GyHKuHY
20+ 4, npua < —4,
y=4¢ =4, 11pu -4 < x4,
2z - 12, npuz > 4.
609. I'pu xakux 3HAYEHUSIX TAPAMETPA a BCE PELICHHS HEPABEHCTRA
222 + 2(a + 2}z + a + 6 < 0 ABARIOTCS TIONOKHTEALHEIMHA UHCIAMH?
610, [Npu Kakux 3HaUEHHAX NTApAMeTPA ¢ BCe DELIEHHA HEPABEHCTBA
222 + 2(a — 2)z + 6 — a < 0 ABAAIOTCH OTPHUATEALHBIMH UHCAAMH?

611, Haitimte BCe 3Hadetust o, NpH KOTOPBIX HEPABEHCTBO
z? — (6a + 2)x + 9a + 3 < 0 He umeeT pelieHH.

612, Hadinure Bce 3HaueHus a, IPH KOTOPBIX HEPABEHCTBO

—1? 4 (3 — 4a)z + 3a — 1,75 = 0 He umeeT peluernii.

613. Haltosre sce 3ayeHns napaMerpa a, Pk KOTOPHIX HEPABEHCTBO
az? 4 (@ — 3)x + a > 0 BLHIOIHAETCH NPH JIOOBIX .

614, Hafiaute Bce OTpHuaTe/bHbBiEe 3HAYEHHH [lapaMerTpa a, NPH KOTOPBIX
HepaBeHCTBO az? + (a — 6)z + a > 0 He umeeT peLuenui,

615. Halizure sce sHavenus napamerpa k, NPy KOTOPBIX ipaMan § = kx + 4
HMEeT He MeHee TPEX PA3JIHYHBIX OBILMX TOUEK C rpatHKoM hyHKLHY
y = ||z 5] - 1.
616. Haiinure Bce 3navennn napamerpa k, TIpH KOTOPbIX psiMan y = kz + 2
HMEEeT He MeHee TPEX PA3JIKUHBIX OBILUMX TOUEK C rpaHKoM BYHKLMK
y=|]3z~2| —4].
617. Hatiaure Bce 3nauenus k, nipi KOTOpLIX Npamas y = kx nepecexaer rpa-
buK OyHKLHEH ¥ = y(x) POBHO B ABYX TOUKAX, Iie

2+ 3, ecanz < —2,
y=4{ -5 ecan —2<zx <2,

~0,52, ecamz = 2.
618. Haiiaute sce 3HaueHus k, ipH KOTOPbIX TIPsiMan § = k2 nepecexaeTt pos-
HO B JIBYX PA3JIHUHEIX TOYKAX rpaduk QYHKLUKHA, 331aHHOH YCAOBHAMH

3z +5, ecan < -2,
y=4{ —T+2, ecnn ~2<<zxg2,

z -2, ecan ¢ > 2.
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619, Haikaure Bee anayetns k, 1pH KOTOPHIX IpAMas ¥ = kx nepecekaeT pos-
HO B iBYX TOYKAX Ipatux GYHKUME, 33]1aHHON YCAOBHAMK

3x + 3, ecap x <0,
y=4< T2, ecan 0 <1,

-2z +1, ecmw x 2 1.
620. B oxpyxHOCTH C HEHTPOM B Touke {6;4) W pasdycom 4 NpoBeneHbl ABa
IMAMETpa, napaaenbrble 0caM KoopauHart. Haliaute pee awauenua k, npy xo-
TOPBIX NPAMAR i = K HMEET POBHO O/IHY 00ULYI0 TOUKY C AMEMETPaMH.
621. Ha koopauHaTHON MIGCKOCTH npsiMble T == 2, # = 12, y = duy = 8
OTPAHKEKBAIOT NPAMOYTOIHUK,. HalanuTe Bee 3Hauesns k, Npy KOTOPhIX NDA-
Mas y = ki UMeer pOBHO JBe 00LUMEe TOUKH C MHOMECTBOM TOUEK, NPHHALIE~
HKALMX AHATOHAIAM ITOTO NPAMOYTOBHHKA.

2.8. Teomerpus

2.8.1. BnucanHas # ONHCAHHAS OKPYMHOCTh, TPEYTONLHHK
622. AB n CD — anaMerpul OKPYKHOCTH. [[oKammTe PaBeHCTEO TPeyroib-
arkoB ABLD v AC D (cm. puc. 236).

D
A
B 0
C
Puc. 236
623, ILnkksl 18yX CTOPOH TPeYroAbHEKA pasHel 2 M 3, €ro nuow@ns S == 3 415

Mepyana, npoBefenEas K ero TpeThelt cropoHe, MeHblile e noobrab. Hafi-
sute Ry/15, rie R — paanyc ONUCAHHON OKOMIO 3TOMO TPeYroJLHHKA OKPYXK -
HOCTH.

624. Karersl npamoyrofbHOro Tpeyrodbiuxa pasisl 36 1 48. Hafinure pac-
CTOSIHKE OT LUeHTPAa BITHCAHHON B TPEYTrOJbHUK OKPYMHOCTH KO BbICOTBI, NPO-
BEIEHHOH K I'HIIOTEHY3e,
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2.8.2. TpeyrojbHHK
625. Tpeyronbiuk ABC — npsmoyrosehbit, CH — ero Bbicora (cM.
puac. 237). Hokaxwure, uto Tpeyrodbrukn ABC v BC H nono6Hsl,
A

C B
Puc, 237

626. Ha cropone AC mnpsmoyrofibHoro TpeyroabHuka ABC ¢ npaMumM yr-
JomM C KaK Ha AHaMeTpe TIOCTPOEHA OKPYKHOCTh, iepecekaioLlas cropony AB
B Touke K. HafjuTe paimyc oXpyKHOCTH, OTIHCAHHOA OGO TPeYroJbHHKA
BCK, ecan AC = 13, AK = 5.

627, Toukn M, N, P — cepenunnl cropon AB, BC, AC tpeyroavinka ABC
coOTBEeTCTREHHO {cM. puc. 238). [lokawute, yto Tpeyroiskuxk M N P nogoben
Tpeyrosbhuky ABC.

B

P C
Puc. 238

628. [lse CTOPOHBI TPEYFOSLHMKA PaBHbl 1 cM M +/15 CM, a MEHaHa K TpeThedt
cTopoHe pasia 2 cM. HaitawTe (5 ~ +/15)p, rae p — nepuMeTp TpeyronbHHKa.
629. B pasnofeapennom tpeyrofibHiuke ABC (AB = BC)touku M u N —
cepeiiHbl 60K0BEIX cTopod. HaianTe paanyc OKPYKHOCTH, BIIHCAHHON B Tpe-
yroabuk M BN, ecau nepamerp Tpeyroabitika ABC pased 32, a niuna oT-
peska M N paBua 6.
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630. Otpeskn AB 1 C'D aexar ua napasiensHbx npsmeix, AD u BC nepe-
cekawres 8 Toyke O, ipu atom BO = OC. lokaxKuTe PABEHCTBO TPeyrosb-
HukoB AOB w COD.

631. B rpeyrospduke ABC nposenena meanada AD. Halinure BL, ecan
AL — Bricota Tpeyrobiuka 1 AB = 1 cw, AC = V15 cm, AD = 2 ¢em.
632. B pasnoGenpesnom tpeyroibiike ABC (AB = BC) anuua cpensed

4
aunud M N'pasua 6 (M € AB, N € BC), asin ZBAC = g Haiizure pa-

IKYC OKDYXHOCTH, BIHCAHHON B TPeyroneHik M BN.

633. Hokaxure, ur0o MeARAHb, NPOBEAEHHBIE K GOKOBBIM CTOPOHAM PasHOGe -
PEHHOTO TPRYIOABLHHKA, PABHBL.

634. B npamoyroaviom tpeyroasiuke ABC (£LC = 90°) nposefena Megua-
Ha C'D, pnuna xotopodl 2,5 oM, Haillnure nepumeTp TpeyrofsHHKA, eCIH OGHH
M3 KATETOB Ha 1 CM MeHblile THIOTEHY3bI.

635. IlanHa oflHOrO M3 KATETOB NPAMOYTOJALHOTO TPeyroJibHHKa paBHa 12,
Paccrontine oT ueHTpa ONMHCAHHOHR OKOJIG 3TOIC TPEYTOJIBHHKA OKPYXMHOCTH
A0 3roro Karera pasdo 2,5. Hailiaute paauyc BNUCAHHOH B 3TOT TPEYroJbHEK
OKPYHHOCTH.

636. B rpeyroasuuke MNP npopenera mennana MD. Hadiaure eé aauny,

ecan MN =1, MP = VT8 n cos /MNP = 1.

637. Tanrenc octporo yria B AC npamoyroabHoro tpeyrobinka ABC

(£C = 90°) papen —1%- a pacCTOAHUE OT LEHTPA OTNHCAHHONA OKOAO0 3TOTO Tpe-
YroJIBHHKA OKPYXKHOCTH a0 KaTteta AC pasuo 2,5. Haiiure nepumerp atoro
TPeyrobHKKA.

638. llnuHbl IBYX CTODOH TpeyrofibhuKa papHbl 27 K 29. HuuHa meduaHbl,
rnposefeHHol K TpeTbel cropoHe, paeHa 26. Hatiaure BricoTY TpeyronbHuka,
IPOBEREHHYIO K CTOPOHE LAHHOMN 27.

639. JInuHel ABYX CTOPOH OCTPOYTONBHOTG TPEYToabHEKa pasHsl v/10 1 /13,
Hafianre nauiy TpeTheli CTOPOHBI, €C/H CHA PAaBHA [/HHE NPOBEIeHHOH K Hell
BLICOTI.

640, B tpeyrossunke ABC AB = 5, AC = 2, BC = 4. Touka K aexut
Ha cropode BC w BK = 1, Touka M nexur Ha cropode ABu BM = 1,25
{cm. puc. 239). oxasxkure, yro MK || AC.

641. B pasHoOenpeHHoM TPeYroNbHIKe NPOBeeHa MeaKaHa K BOxoBoH cTo-
pone, papHoit 4. Hadiante KBagpaT JVIMHE OCHOBAHHA TPEYroJbHHKA, eChu
BJIMHA MEJHARD paBHa 3.
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K
Puc. 239
642. Tpeyronbiuxk M N K o6pazopas cpeHHMH NHHUAMH TpeyroJibhika ABC

{cm. puc. 240). JokanuTe, uT0 BCE €TD YI/ibl PABHBI COOTBETCTBYIOILHM YTA3M
TpeyroanHuka ABC,

B

Puc. 240

643. OcHoanne pasHOGeIPEHHOTO TPEYroabHEKA parHo 30, a BricoTa, npo-
BeaéHHas K 60KoBOH CTOpOHe, pasHa 24. Halaure nnudy G0KOBOH CTOPOHDL
644. BuccexTpuca NpAMOro yina TPeyroJibHIUKa AefMT ero Ha jsa paproGen-
PEHHBIX TPEYroJbHHKA. JoKamuTe, To H HCXOIHBLIH TPEyroJabHHK pasnobe)-
peHHBIN.

645, MesMana, npoBeCHHAS K OIHON W3 GOKOBBIX CTOPOH PaBHOGEIPEHHOTO
TpeyrobHHKa, JEIHT ero MepHMeTp Ha uacTH LIMHo# 15 u 6. Hakaute pauny
GOKOBOH CTOPOHBL.

2.8.3. TMpamoyroabuuk. Mapanneaorpamm. Keanpar. Pomb
646. B pomO BnMcana OKPYMXHOCTh pasMyca 5. PaccTosiie Mexily TOUKamH
KacaHust 3TOH OKPYKHOCTH ¢ ABYMS cocensumi péGpamu pasio 6. Halimure
CTOPOHY pomOa.
647. B napaanesorpamme ABCD GuccekTpucsl npH cropouax AB uw CD
nepecekawTea B Toukax K u L coorteercTBenno, npuyém AD > CDw
K = AB. Halinnre, 8o ckoasko pas AD Gonsie CD,
648. B napamnenorpamme ABCI) amaroHanv REpIEHAMKYASDHB (M,
puc. 241). Jlokaxure, uto ABC D ~ pomb,
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Puc. 241

649, Buccekrpuca yrma BAD (LBAD = 60°) napansenorpamma ABCD
nepecexaeT npoaoskenne npamoit CD 3a toury C B Touke N, CN = 2. Ha#-
ante BD, ecan AB = 4.

650. B napasnenorpamme ABCD panna otpeska AB pasua 4. Bruccextpuca
yria A nepecekaet ctopony BC B Touke K, a npoaomkedne ¢troponsl CD B
Touke £. Haliaure nanny otpeska KC, ecom EC = 1.

651, B napanesorpamme CTOpPOHa W O0JbLIAs AMATOHANE DABHBI COOTBET-
cTBeHHO 3 M +/37. HalianTe nepumeTp napaanenorpamma, ec/ik ero ocTphiil
yroJ pasen 60°.

652, B uerniPEXyroabHUKe IHArCHaAH NepneHIuKyAApHEL B ASHATCH TOHKOH
nepeceueHus nonosam. [lokamure, 4ro 1aHHbIA ueThipEXYTONbHHK — pomb.
653. Cropona pomGa pagHa 5 CM, @ VKKHBL AKaronanel otHocsTes Kak 4 3.
Haliaure cymmy naus auarorasedt pomba.

654. B npsimoyronbiuke ABCD touka M — cepeauna BC (owm. puc. 242).
Hokaure, uto TpeyronbHuk AM D pasioSeapeHHbii.

B M c

Puc, 242

655, Iepumerp napansenorpamma paren 90, a ocTpwi yron —— 60°. uaro-
HaTb NapajiieorpaMmMa AeNHT ero Tyno# yros Ha yacTH B OTHOweHHy 1 : 3.
HasiauTe GoabLylo CTOPOHY apannesorpamma.

656. B napannenorpamme ABCLD Ouccekrpuca Tynoro yraa B nepeceka-
er cropoHy AD B Touke F. Hallaure nepumeTp napanienorpamma, ecnu
AB=12uAF . FD =4:3.
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2.8.4. Tpaneuus

657. Toukn M, N, L, P — cepeaunn cTopoi AB, BC, CD, AD tpaneunu
ABCD cooTserctBenno (cM. puc. 243). Hokaure, uro M N LP — napanne-
JOrpaMM.

B N C

P
Puc. 243

658. B rpanewsio ABCD Bnucana okpy#HOCTh (CM. pHc. 244). Jlokamute,
0 AB+CD = BC + AD.

B C

Puc. 244

659. Tpaneuusi ¢ OCHOBAHWAME 6 ¥ & BNUCAHA B OKPY)KHOCT, NPUUEM pac-~
CTOAHHME OT LEHTPA OKPYKHOCTH A0 GOJbIIEro ocHOBaHUSA pasHo 3. Halinure
BLICOTY TPaneuuH.

660. Tpaneunsi ABCD Biucana B OKpyKHOCTH (M. puc. 245). [lokanmre, uTo
OHa paBHOOeApeHHasn.

B, C

K—

Puc. 245
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661, B rpanenmn ABCD ¢ ocuosanusmu AD = 10w BC = 5 npamas, npo-
X0Asilan yepe3 TOUKY A 1 cepeluHy auarcHanu B D, nepecexaer cropony CD
B 1ouke L u npamyio BC 8 rouke K. Halimure LD, ecu CD = 9.

662. B papuofounodl Tpaneuuu AHAroHANM B32UMHO NEPHEHAMKYAAPHL, 2
CpeaHas AMHHS pasHa 4 M, Mafure BLICOTY Tparelny.

663. Oxono kpyra papuyca 2 onucaHa pasHoOenpeHHas TPANeUMs ¢ 0CTPhIM
yraiom 30°. Haitanre nanny cpentelt JHHEWH TpaneLmnn.

664. Oxono Kpyra onucada paBHOGOUHAA TPANIELIMS, CPEIHAA JHHUS KOTOPON
papHa 10. OnpeaeauTe nepuMeTp TPaneUnHx,

665. OKoo ORPYAKHOCTH onucaHa DABHOOOUHAS TPARELMS, CPEIHAS JHHHS

. 4 -, .
KOTOpO# pasha 5, a CHHYC OCTPOTO YIIa NPH OCHOBAHHM DaBeH 5 Hatinure

MIOWAL TPaneLuHH.
666, [uaroHann paBROGOUHOR TRANEIMH B3AHMHO NEPIEHAHKYSIPHDL, A 1110~
u@np Tpaneust papsda 4. Hallaure BbicOTY Tpaneuun.

2.8.5. n-yroabHHKH
667. Paatyc onucauHON OKOAO NPABUABLHONO [LECTHYTONBHHKA OKDYXKHOCTH
foanle PAAKYCA OKDYXHOCTH, BIKCAHHOMN B 3TOT LIECTHYTO/bHKK, Ha 1. Hail-
IHTE CTOPOHY AHHOIO LECTHYFOAbHUKA.

2.8.6. Oxpywnocts, Xxopla, KacaredbHan, ceKyuias
668. [lokaxure, uto Tpeyronsiukd ABK n CDK nonofuni (cM. puc. 246).
B

C

D

Puc, 246

669. Hokaxute, yro Tpeyronstuxu AOB u OBC papsbl (oM. pHe. 247).

670. OxpymHOCTE paguycor 13 0 20 nepecexkatTCa B ABYX TOUKAX, PaceTo-
slMe MENY KoTopbiMH paBHo 24. Haliamre paccrosuie mesway panMycamy,
NPOBEIEHHBIME K 00LLEH KACATENBLHOH ITHX OKPYKHOCTEHR,

671. F3 0/HOH TOUKH OKPYXHOCTH NPOBe/IeHb! ABE X0pAbl LanHol 9u 17, Haii-
INTE JHAMETD TOH OKPYKHOCTH, CHIH PACCTOSHHE MEXIY CepelHHaMH XOpI
PaBHO 3.
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Puc. 247

672. LleHTpEt IBYX OKDY)KHOCTell HaxonsTcs Ha paccTosnuk +/80. Pamuychl
okpyxxHocTelt paskl 4 v 8, Halaure paviy ofiinedt kacatennHoil.

8673. K oxpyxHOCTH OpoBejeHa KacaTenbHas AB {B — TouKa KacaHHs).
ITpsimas AC nepecekaer oxkpysHocts B Toukax C u D. Hafimwre AD, ecim
 AC=1,AB =3

674. K okpyxHocTH npoBeena kacaTedbias AB (B — touka kacanus ). [lps-
masi AM npOXOIHT Yepes LEHTDP OKPYXKHOCTH H nepecexaet ee B Toukax M u
N. Haiiaute xBaapaT paccTosiHus ot Touku B 0 npsimott AN, eci AM =1,
AB =13

675. B oxkpyxHocra paadyca 17,5 nposejetr! fnamerp AB, xopis AC v OB,
nepriesankyasp CD k mamerpy AB. Haligute cymmy many xopn AC u OB,
ecin AC: AD=5:3.

676. M3 touky, FaHHOW Ha OKPYNCGHOCTH, NPOBEAEHH JBe BIAHMHO NEPHeHak-
KyJsipHbie xopasl. OTpesok, coefuHSIOWHA MX cepeaunnl, pased 6. Halinure
PaNMYC OKPYHHOCTH.

677. OKpYKHOCTD KacaeTcsl IBYX CMeN(HBIX CTOPOH KBAApaTa M ASTHT Ka -
1yi0 M3 ABYX IPYTHX €r0 CTOPOH Ha OTpeskH, pasrble 2 v 23. HaltauTe panuyc
OKPYXKHOCTH.

§ 3. Peuwennn 3anau u3 c6opHHKa

60. YMHOXKHM YHCANTEJb W 3HAMeHaTeNb Kakaofl npolu Ha uMeio, conps-
#EHHOE 3HaMeHaTeo.

1 “‘f- 1 ”‘f‘ 1 _,I._‘..,.é_ 1 fy
VA+1  VT+vVE T VI0+VT VRt 3+./n
_ VA1 VT~V V10— \/' p¥YnE3-Vn
4—1 7T—4 10 - n+3-n
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_VA-1, Vi-VD, VTO-VT, , VAE3-yh_
T3 3 3 3 N

- w§+)5n+3.

3

Omaent: @:-i

61/ (VIO - 3)2 + /(VIB - 4)2 = [VT0 - 3] + VIO - 4| =
= (VIO = 3) = (VIO ~ 4) = V10 ~ 3 — VID + 4 = L.
Omeem: 1.

63. V21 - 123+ /21 +12y/3 =

=v12-12v3 49+ V12412349 =

= \/(2\/§m3)2+\/(2\/§+3)22

=[2v3-3]+2v3+3=2/3-3+2/34+3=4/3
Omeem: 4v/3.

96. mn* —n?+mn-n=n(m-D+nm-1)=n+n)(m-1)=

=n{n+ 1)(m - 1).

Omegem: n(n+1)(m - 1).

99, xly~(x3yw3xy3~{~2x2y2) = E%-zy(:c?—-ISy?-{»?xy) = a?+2zy-3y* =

= 2% + 3zy — zy — 3y* = z(x + 3y) — y(z + 3y) = (z — y){z + 3y).
Omsgem: {z — y)(z + 3y).

2 6 1
105. xzmxm12+x2+4:£+3m:r+3’
2 6 1

(z+ 3)(x — 4) + (x+1)(z+3) z+3
DNOA3x+# -3,z # 4,z +# -1
2)22 4246z 2U=2"-3z-4,22-11z+18=0,2; =9, 29 = 2.
O6a xopust npusamnexar O/13.
Omegem: 9, 2.
109. 227 — 52° + 227 — 5z = 0, {22% — 52% + 2z — 5) = 0, 2y = 0,
20° =52+ 2 - 5=0,2*(2r - 5)+ 2z - 5) =0, (2 + 1){2x - 5) = 0,
2?41 >0npuscexz € R 2x — 5= 0,15 = 2,5.
Omsgem: 0; 2,5,
137. Ipencrasum nannoe ypasnenue B Buze (2 — v3)z? — v3z + V3 = 0.
OnpefesHM 3HaK AHCKPHMHHAHTA:
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D =3-4V3(2-/3) = 383412 =15~ 8/3. Tak kak 15 — 8/3 ==
= 4/225 — /192 > 0,10 D > 0.

Ypasnenue 222 = 3{x? + £ — 1) HMeeT B2 PAINHUHBIX JeHCTBUTELHBIX

KODHS.
Omsegn: 2.2 2 M

T4 4y e 2, 1

41. {my:l. )

Iputapum K NepBOMY YPABHEHHIO CHCTEMBl BTOPOE, YMHOMEHHOe Ha 2:
Ty =2,
z4+y= -2
Pentenne ucxoaHol CHCTEMB! CBEJIOCE K PELLIEHHIO ABYX CHCTEM YPaBHeHHI:
THy=2 r+y=—2,
{ Ty =1, { ry = 1.
Pelas kamayio U3 3THX CHCTeM CrocoO0M NOACTAHOBKHK, MOAYUMM £ = 1,
m=Lzx=—-1y=-L
Omegem: (1;1), (—1;-1).
B 6,25 2 + 240,25
182. 2+$+3g{), z+3 <0 z+3
z+056=0, |z=-0,5,
r+3<0, < 3.
Omgem: (—o0; -3} U {-0,5}.
8. (z* - 623 + 922 - 4 £ 0 {(z? - ) < 4
x <1,
z? -3z 2 -2, z 322,

2 )
2?3z < 3m2\/1_fgmg3+\/f7.

[3 =TT, 1} U [2; %@} (cm. puc. 248).
7/ /7, S

3-417 1 2 34417
2 3

Pne. 248
Omesem: [3 _2 17; 1} U [2; 3—"""5—‘/?]

a:2+23:y+y2=4,(a:~£-y)2=4,[

2
(z+05)° 0

= L)

|z - 3z] < 2;{
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194. Bripaxce:iiie uMeeT CMBICH NPK €, YAOBJICTBOPAIOWMX CACLYIOUIHM YC0-

(1422 -3z -5 30, 2~z 2
BHSAM N > 2 7
) z#F-Liz#OzH#l

Omaem: (woo;—l) U (—1; -%] U [%;1) U (1;+oo).

Ve

201. Belpaxenue po KMEET CMBICE NPH T, YAOBIETBOPAOLLIKX

CACAYIOLNM YCAOBHAM:
2—x 20, T €2,
T-2220, { (- VT)(z+VT) <0
5+2#0 |z#-~$
~VT <z < —¥5, - ¥5 <z <2(cm. puc. 249).

;‘

Puc. 249
Omeem: [—/T;— ¥5) U (- /5 2].

241. NanHoe BRipaeHHe GUPEAS]EHO, KO BhINOMHAETCH CAEIYIONAR CH-
crema:
2420220, [ 2?+2z-24<0, -6<z <4,
{mﬁ—lﬁ%ﬂ; {zz#lﬁ; {w;ézfzéi.
Noayuaem -6 <z < -4, -4 <z <4
Omsem: —6g o< —4, d<z<4
242. [launoe BuipakeHue OnpeleNero, KOrla BeIMNOJAHACTCS Celyiollas CH-
crema:
12-z-2220, [2°+2-12<0, —-4<z<3,
{Qw:f%(ﬁ; {:t:'z-;é?); {:c;éi&
[Moayuaem ~4d < e < -3, -3 <z <3
Omsem: -4 Lz < -3, ~-3<e <3
249, [lo ycaoeuio a, = 8n, o, < 200, 8n < 200, n < 25.
Mainaésm cymmy 25-TH HatypasibHbIX YHCes, KpaTHaIx 8:

a1+ Gy
Sn e M, rAe Qg = 8, g5 = 200,

S%zﬁiﬁ—%gg-zsz22§.25m104.25=2600.

Omaem: 2600,
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o+ 219 4 og, a1+w+2a;

280. ay 4 az -+ as - 2 _ _
aS 2(1,1 2{2’1
14342
j— 2 p— 2 2:’
=5 =225
Omsem: 2,25.

281, Tlo ycnoswuio 3anauu ag = 3ag. Torma a; = W = 2ag,

d = ag ~ Gy = Gg. 128K KakK, C Apyroii CTOpOHb, ag = @1 + Bd, TO NONYUHM

d ¢ 5 ] - 5d, iy = '—4(1

9-(2a; + 84)
2

Hrak, S, = 9 (2{—4265} +8d) 0.

Omaem: 0.

285, Mo ycnoBuio nMeeM apudMeTHUECKYIO ITPOTPecCHio a, = 4n—3, a; = 1,
d =4,

(C0CTaBHM HOBYIO apH(METHYLCKYIO NPOrPecCHIo H3 WIeHOB NPOTrPecCUH Gy, C
yTHHIMH HOMepamu. JLast HOBOH Aporpecceu nojyuum by = ap = 5, dy = 8.
CyMma 4WIEeHOB HCXOMHOH MPOrpecCHy ¢ YETHLIMH HOMEDAMH, He MPeBOCKOAs -
uiMme 50, paBHa cyMMe Nepsbix 25 YIeHOB NOAYYeHHO NporpecCchi.

Sps = (b, %—5225)'25 . (5+5+g-24)-25 = D525,

Omaeaem: 2525.
291, Tpuauatb NepBbiX YUACHOB C YETHBIMH HOMEDAMH MPOTPECCHHE By, COCTAB-
JAOT apHEMeTHUECKYIO NpOrpeccHio by, Takyw, uto by = aq, by = ay4,.. .,
bag = ago. Haltaém aq U agq.

_2-18 . _60—~18 _
Qn = 0,25 = ()4, aga = 0’25 = 168.

[lepedopmynnpyeM 3agauy: HafiTh CyMMY TPHILATY YJAEHOB apUMeTHuE-
CKOM NporpecCuy, ecan by = —64, by = 168,

TTonyuaem Ssp = W . 30 = 1560,

Omaem: 1560.

340, y=lax + b+ c,a> 0.
M3 pucynxa suaHo, uyto rpaduk QyHKUHE ¥ = |ax -+ b] onyuieH Ha 2 e AMHHLULI
BHU3, 3Ha4uT, ¢ = 2. [TycTh tg o — yroa Hak/IOHa NPAMON K NOACKHTE b -
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HOMY Harnpasaennio ocH Ox. Toraa a = tga = g = 3 (rio ycaoBHio a > 0).

Ecanz > -2, 7oy =ax + (b+¢). Takkaky{0) = 4. rob+c=4, b= 6.
Omeem: a =3, b=6: c= -2

355, y=2% ~ 2% — 4z + 4.

1) C ocno Oz

P -gf—de+4 =0, z-1)-4(z-1) = 0,{x-1)(2?-4) = 0,2—-1 =0,
ry = i;$2~»~4 =0,£E2 22,&,"3 = -2,

(1;0), {2;0), (—2;0) — koopauHaTH ToYeK nepecedenus rpadiuka QyHKLMH
y=a® —x? — dz + 4 c ocwio Oz,

2) C ocsio Oy

(0; 4) — KOOpIHHATHI TOUKH NnepeceyeHus rpadwka byHRIHHN

y=a%— 2% — 4z + 4 ¢ ochio Oy.

Omsem: (~2;0), (1;0), (2;0), (0;4).
415. TycTb CKOPOCTH NEPBOTO BEAOCKNENHTTa T 5::5, a BTOpOro — y 5;{"5

1} nepseifl 10 BeTpesiu npowén 7,5z km, a Bropoi — 4y kM. CocraBum
nepsoe ypaphenue: 7,5z ++ 4y = 325;

2) nepsbifl fo BCTpeuM Npowwén Ba km, a aTopoit — Ty km. CocTaBum BTO-
poe ypasHenue: 5z + Ty = 325.

7,5z 4 4y = 325,

[Tonyunm cHeTemy ypaBHeHHI { 5z + Ty = 325.

7.5¢ + 4y = Sz + Ty, 2,52 = 3y, 57 = 6y, z = gy;
By + Ty = 325, 13y = 325,y = 25, z = 30.
Omeem: 30; 25,

421, TTycTh £ KM/4 — CKOPOCTb TPETLETO KATepa, a t U ~— BPeMs, 3a KOTOpoe
TpeThil KaTep forouuT sropoll. PaccTosiine, KOTOpOE NPONALIA BTOpOf KaTtep
20 BCTPeuH ¢ TpeThuM, paBHO 40 - (£ 4+ 1) kM, a TpeTuli KaTep Nporiba zt Km,
K mMomeHTY BCTpeys BTOPOre KaTepa ¢ MepssiM BTOPOH KaTep nponbli
{2t + 1) - 40 kM, a neppuift Katep ~ {2¢ + 2) - 30 kM,
Flo yenosuio ot = 40 - (£ + 1) w (2t + 1) - 40 = (2t + 2} - 30.
Pewuus CHCTEMY YpaBHEHHT:

xt =40 (¢ + 1}, zt =40 (¢t + 1),

{2t + 1} - 40 = (2t + 2) - 30, 80t + 40 == 60t + 60,
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rt=40(t+1), , _
{20“;20, t =1z = 80.
CKOPOCTH TPETHErD KaTepa pasHa 80 kM/u,

Omaem: 80,

442, 420 - % = 240 kM OpI0 NpOAAEHC 33 H3HAYAILHO HaMeyeHHOe BpeMs CO

CKOPOCTBIO T xm/u. C yBEAHYeRHOH CKopocThio (x + 10) kM/u 6110 NPOHIEHO
420 — 240 = 180 xm.

180

[Thanupyemoe BpeMs = Ha i BoJiblie peasbHOTO BPeMeHH 180 o-

z+ 10

180 180

CTaBJ/IfieM ypaBHeHHe: . = L Ymuomum o6e wacty na 422 + 40.

z+10 4

720z + 7200 — 720z = z° + 10z,

2% + 10z — 7200 = 0.

I'lo Teopeme, o6paTthoii Teopeme Buera, ©; = —90, xp = 80.

TTo cMbicay 3agaun £ = 80 kM/u — ucxomkan ckopocTb. Toraa obiuee
spems Askennn 420 1 80 = 5,25 y.

Omeaem: 5,25.
519, IycTb & ~ KOJHYECTBO CTEKIA EPBONO COPTA, I = KOJHUECTBO CTEKILA
BTO[IOTO COPTA, KOTOPLIE HAJ0 B3ATS, yT00b NI0AY4HTE CTERNO, TIPONYCKaILee
60% ceera. Hl3 yenosns sasaun umeenm
0452 + 08y _ 6. 0,452 + 0,8y = 0,6 + 0,617 0,15z = 02y; £ = 3.

T+y y 3

Omesem: 4:3.
532. Bseaém obosuauesne f(x) = 22 + z + (k — 1)(k + 7). YuuTsisasg, uto
crapiii KoahdHLUHEHT KBaAPATHORO TpEXUaeHa f(x) NONMKHTENEH, MOXKHO
CAENATh BHIBOJK, YTO HHCAO 3 HAXOIUTCA MEXIY KOPHAMH ypashenus f(z) =0
TOT/a H TOJILKO TOTAA, Korda f(3) < 0. ,
Pewinm Hepasenctso f(3) <0, 32 +3+(k—L)(k+7) <0,
k*4+6k—T7+12<0, (k+1)(k+5)<0, ~b<k< 1.

Omser: k € (—8;~1}.
541. Cpeanee aputhMeTHUECKOE NEBATH YHCE PABHO 17, 3HAUMT, CyMMA 3THX
JNeBSTH yuces paBHa 17 - § = 153.
Cpeanee aprudMeTHYSCKOE APYTHX GAMHHAALATH YHCEN DABHO 7, 3HAUHT, CyM-
mMa 9THX OJHHHAALATH Yces paBha 7- 11 = 77.
Torpa cymMma BCex ABajuaTH ukces pasHa 153+ 77 = 230, 2 ux cpennee apug-
mMerdyeckoe pasHo 230 : 20 = 11,5,

Omaem: 11,5,
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611. Yxasanuoe HepaBeHCTBO He WMEET DelleHWH, eCaH AMCKpHMHRaHT [
KBaAPATHOrO ypashenns x? — (6a +2)x +9%a+3 = 0 menbile Hyast, Boiuncanm
D= (6a+2)? —4-(9a+3) = 36a® — 120 — 8 = 4(9a” — 3a — 2) ¥ pewinm
nepaBencTBO 9a? ~ 3a— 2 < 0. [Las 37oro peisum ypasierue 9a? ~3a—2 = 0.

Kopuu ero a; = —%; Qg == % a pelLllenHe HepaBencTsa —%— <a< %
Omeaem: _1 <a< «2«

3 :

614. HepaseHcrso az?® + (a — 6)z + a > 0 He HMeeT pelleHHii npH OT-
PHLATENBHBIX: €, €CJIH ANCKPUMHHAHT ypasHerus az’ + (a — 6)z +a = 0
D= (a—6)? ~4a-a < 0. Toayuaem

{ a% — 12a + 36 — 4a® < 0, @{a2+4a—12>0, -

a < (; a <O
@{ (a—-2)(a+6)>0,
a>0.

Pewias metonom nurepsanon (cM, puc, 250}, noayunm a < -6,

Y

6 0 2 1

Puc. 250

Omsgem: a < —6.
620. IlocTpoum oxpyxioCTh ¢ ueHTPOM B Touke E(6; 4} pamnycom 4 1 npose-
1ém nuamerpbt BE u AC napaanensHbie 0CaM KoopauHaTt (eM, puc. 251).

) B
\\
A C
E -
1] Sl 1/
[ = s 'F)/ N
ol | X
Puc. 251

Tlo pucyHry B#aHO, 4TO NpAMaR ¥ = kT KMeEET DOBHO ORY 0OUIYIO TOUKY ©
anamerpamu AC v BF B Tpéx caydanx.
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1. Yraoso# xosthdrunent npsmolt y = kz Sonblie 1460 paBeH yrioBo-
My kosbduurenty apamolt y = 0 v MeHbile yraoBoro kospoduurenTa nps-
Mol OC.

Haiiném yraosoh xoaddmunent npamoit OC, kak npamoit, npoxoasiues

wepes Touky C(10;4): 4 = 10k, k = %

Yraoeo# kosdduunent npamolt y = 0 papes 0. [Toayuaem: 0 < &k < —g—
2. YoaoBHio 3ajaui yAOBAETBOpSeT ApAMan y = kz, NPOXOAAUIAA He-
pe3 LEHTP OKpYMHOCTH Touky F(6;4), Hafiaém yraosol xosdduumerT nps-

moli OF: 4 = 6k, k—-—%

3. ¥raoeolt kosdduiment npamolt y = kx Goibuie yraosore xosddu-
uuenTa npaMolt OB, #o Menbiue u6o pased yrIoBoMy KoathduimenTy nps-
Mol O A.

Haitaém yraosoi Koacpqmunem apamoit OB, kak npamof, {zpoxomamen

uepes ouky B(6;8): 8 =6k, k = §.

Haiiném yraosod xosgduupent npamoit OA, kax npamodt, npoxoasmed
uepes Touky A(2;4): 4 =2k, k= 2.

[Tonyuaem % < k<

Omasem: {}sk-(%, ku%, %<kg2
626. 3amerum, uto ZAKC = 90° KaK BIHCAHHBIA YroJ, ONUPalLHics
Ha AuameTp okpyxHocTH. Torna cepemuna orpeska BC Touka D spasercs
LEHTPOM OTHCAHHOH OKDYXKHOCTH NPAMOYIONLHOIO Tpeyrosibiika BKC (om,
puc. 252).

Tak xak BLICOTA NPAMOYTOJILIONO TPEYrOAbHHKA, NPOBEIEHHAs H3 Bep-
UIMHBL [IPSIMOTO YIJIa, €CTh CpefHes NPONOPLUHOHAMLHOR NPOEKUHE KaTeTos

Ha Trnotenysy, o CK = vBK AK, ro ectb BK = %‘%— Ilpu sToMm

2
CK = VAC? — AK? = /132 ~ 5% = 12 u, spaunt, BK = % = 28,8,

Torna BC = VBK?+ CR? = /3887 + 122 = 31,2 BD = 5L =156,
Omsaem: 15,6,
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DPemwenns 3azay u3 cOopHuKa

Puc. 252

636. Tak kak cos LM NP = %,m NK = MNcos ZMNP = %(cm.

puc. 253). Torna MK = VMNT — NK? = (/1 - ilé = -‘-/-?

KP =VMPT—MR? = /15— 12 = 13, Np = NK+KP = +Boy

4
/fﬁ
P ) KN

Puc, 253

Tak kak MN? + MP? = NP? 1o Tpeyronsiik MNP — nps-
MOYrOABHEIR 10 Teopeme, ofpatHol Teopeme [Tudaropa. Caenosarensho,

MD = f";—P =2
Omsem: 2.

643. Tlycte AB= BC =z, BD =y, AD = 24, AC = 30 {cM. puc. 254).

Henonbsys reopemy [Mudaropa aas tpeyroferrkoB ABD w ADC, noay-
YHM CHCTEMY YPaBHEHHHA
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242 4+ 2 = 2,
{ 242 4 (z — y)® = 302,
3JTa CHCTeMa HMEeT eIHHCTBeHHOe peLienke T = 25, y 7, yaoBaersops-
“ioutee yesoiam = > 0,y > 0.
Omaent: 25.
645. Tlycrs AB = z, AC = y (cm. puc. 255). Toraa uz ycqiosus 3aaaud
CJIENLYET COBOKYMHOCTL CHCTEM ypaBHeHH !

y
Puc. 255

z

2

L _ 6

5 = O {azmle,y—I
T

2

£

2

o]
=

ol
+

B
+

15.

il

w2
+
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Tax kaK BO BTOPOM Cyuyae He BBITIONHAETCS OHO H3 HEPABEHCTB TPEYIO/b-
HUKz2 22 > ¢, To AB = 10,

Omeem: 10.
647. Ilycre AB = KL =CD =z, AM = MBuCON = ND{cm. puc. 266),
Torna ZEAD = /BF A kak sakpect exawune. Kpome toro, AE — 6uccex-
tpuca LBAD. Chenorarensho, ZBAE = ZBEA, w AABE — pasroten-
PeHHbBIA.

h
!
=
o

Puc. 256

Tak kak BR — OHcceKTpHca, NPORENSHHAN K OCHOBAHKIO paBHOGENPEH-
KOTO Tpeyroibinka ABE, To BK — menuaua sToro Tpeyrodbiika. Takum o6-

paszom, MK ~— cpennss antut AABE, o ecth MK = %BEJ = %AB = %

w MK || BC. Ananoruudo pokazwiaercs 1o, 4o LN = % HLN || AD.

AECF — napannenorpamwm, Tak Kak AF || ECu AF = EC = BC - z.
Torna AK LF — raxke mapamnenorpamm, tak kak AK || FLw AK = FL.
Caenosarvensto, KL || AD v roukn M, K, L, u N jexar 4a oHO$ MpamMod,

npuudM AD = MN = MK+ KL+ LN = wm~+:c+~'“§ = 2z. Taknm o6pasom,

2
AD _ 2z _,
D e ’
Omeaem: 2.

659. Bosmoxuul Ba cayuan:
1) Llentp onucannoli OKPYXHOCTH HaXOAWTCH BHYTPH Tparneuud (CM.
pre. 257).

Torna AO = VAK? T OK? = | !(AD) +OK? = yT6 10 =
= § = R - paauyc onucavsol okpyxuoctd, LO = v BO? — BL? =
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2
= |R? - (QQ) = /35775 = 4, Beicora tpanewnn LK = LO + OK =

=443 =T
2) LIeHTp OINHCAHHON OKPY)XXHOCTH HaXOIWTCR BHe TpaneuHu (cMm.
puc. 258).
B L C
4 & D

N7

Puc. 258

Torna A0 = VARZ+ OK? = [ (A2 ) +OK2 = yT659=
=5 = R - pagsyc onucanHoi okpyxuocTH; LO = VCO? — LC? =
=4/R?* - ( ) = /25 — 9 = 4. Buicora tpaneunnt LK = LO — OK =

-3=1

Omeem: 1; 7.
662. Tak kax Tparneuus paBHOOOUHASA, TO BOKPYT Heé MOMXHO OMNHCATEL OKPYX-
KocThb (eM. puc. 2569}, Torna £ BAC = ZBDC kax BMcaHHbie YI/bt, ONHpa-
0LIHECHA Ha 0nHY H Ty e ayry, Ciegosatensio, AAQD — pasHobenpenHbiil
(£ZOAD = ZODA, Tak kaK yrapl NpH OCHOBaHWM paBHOGOYHOH# Tpaneuxu
pasibl 1 ZBAC = ZBDC) n, TaK Kax OH OPAMOYTOabHBIA, T0 ZOAD = 45°.
Ho tpeyrosbink AOK Taroke NPMOYroAbHbL? C 0CTPBIM YIJIOM B 45°, cJlefio-
BaTe/bHO, OH paBROGelpernbil, B AKX = OK,
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Puc. 259

AHaJOrHYHO MOKHO A10Ka3ath, 4ro OL = BL. 3nauur,
KL =KO+O0L = AK + BL = %(AD—:»BC) = MN = 4, e MN —

CPEIHAs JHHUA TpaleltH.
Omsent: 4.

670. Takxax CM = MD,vo MD = —%—C‘D = 12 {em. puc. 260). M3 tpe-

yroasauxka OM D nogyuum OM = OD? — MD? = /169 — 144 = 5. 13
Tpeyroabiika Oy M D noayuum QWM =+/0, D2~ M D% =./400- 144 = 16.

Puc. 260

Torna OO0, = OM + O/M =54+ 16=21: O1F = O F - ON =
=20 — 13 = 7. U3 tpeyroaptinka O3 OF noayuum OF = /O0} — O1F? =
= V2127 =77 = 142,

Omeaem: 142
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§ 4. OrBern! K cOOpHHKY 3aaau

I. 162. 2. 57.8. 3. 192. 4. Bo sTopom. 5. B nepeoit 6ubauoreke. 6. Xomaukos
ocTanock noposuy. 7. 100, 8. Pui6 ctano noposuy. 9. B nepsom xopoGke.
10, B. t1. 180. t2. Baonannok. 13. 25. 14, 14, 15. 3,8 16. 25. 17. 75.
18. 4800. 19. 690 py6. 20. Bropan. 21. Ko/anuecrso KJHEHTOB B 000MX
3z~ 1) 3z —2) 1
pr— .23, 51 .24,

(hHAHAIAX OCTAJIOCH OJIMHAKOBLIM, 22, .
z+ 9y

25. 1 926.5.27. 12 28 _1.20.0.30. ~1. 81. 2% + az? + 4a? + Sa.
6z + y a

32. ~kb g3 24 4. (a+b)® g5 20b_ 36 3 37.1 38, 1.

2 da+b " " at b
a3 T4 _
39. 2(a+b).40. a+b 4l b 42 L5843 L0 44 12 45
il_ -} 24 mm+4)
(5) 46 g52gs 47 - 98. 1.49. 2V5.50. 2m. 51, --L--—2 e

52.1.53.1.54.b+ 1.55. —L— 56. 27.57. 100. 58. 10°+1. 59, 9742
60. @“—1 61. 1. 62, 4. 63. 4/3. 64. 3 4. 65, 7. 66. V=G + v=b.

67.—~\f 68. 020 g9 2m=3 79 DT 7y bod g 1

-3 n+1- 3a+1° 4a~3 2—n
73. 02 74. m«“é‘;i.m. bz(bmi)‘m' 2 Asmoene
2
80. -5.81. 2% 82. et
89. —~1.90. —£. 91. “;2.92. af3.93. -~ 94595 T

96. n(n+1)(m —1).97. 3—;—%.98. (z +1)(x - 2y). 99. (= — u)(z + 3y).
100. 0,2y = 0,5, y1 = —2; a9 = —4;yp = —~1L HOL -5,z = 0,5

= 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, 2, = 0,25 = 2,5. 110. 0;2; ~2; —1,5.
P 01,5 v3. 112, 2 = 3,25 = 4. 118 7, = —1, 25 = —g,x3 =1,
4. 2 = —=1. 115, 2y = —2,29 = —1. 116, /2. 117. £v2; +2; +2/9.
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120. = = 4. 121, z = 1. 122, (%:1), (9:13). 123. (=3:5), (5 7).
124. —1; 1. 125. (2:4); (6;12). 126. —2; 2. 127. (0;3); (~3;0). 128.
2 4.129. —1u — 3. 130. £1; +3. 131, £2. 132 (~1:1); (~2:2). 133,
(2;—4); (4; —8). 134. Her. 135. Her. 136. Jla. 137. 2. 138. 3. 139, (2;-3),
(m% g) 140, (—5;2),(2:5). 141. (1;1),{~1; —1). 142. (% 1),(~2 —1).
143. (0,4;2). 144. (0,6; —1,4); (0,4; —1,6). 145. (0;—3), (4;5). 146. (3;4),
(43), (~3;—4), (~d:~-3). 147, (2:4), (~3:9). 148, (4;10). 149, 6 54.

150, ¢ = 963, _ 147 5, . _ 205 ywim 152.2 = 5, y = —T.

136’ 34 57"
_ - _ 1.1y/1.1 11 1.1

153. 2 = 12, y = -2 154. (3,4),(4.3). 155. (2,4), (4,2).

156. (130,5;56,5). 157. (=2:3). 158. (0;—2).(=22). 159. (0;0), (0 ,1)

(1;0), (1;1). 160. (3;2), (3;-2), (4;v3),(4:—3). 161, = 2 0,y >
162. (5;4). 163. (2;1). 164. (5;1). 165, (2.,5; —0,5). 166. (2; —5), (3; — 4).
167. {0,25:4,75), (2;3). 168. (2;1), (4.5;-1,5). 169. (—4;1).

170, (~3i-3). (313)- 170 (-3 -1)- (33 3) 172 9513). (-1:-9)
(1;3), (9;,—13). 173. (=7, -1), (=1;5), (1:=5), (7;1). 174. (=3;-1),
3.1), (V3 v3), (-2v3 ~v2). 175, (2:-2), (-2:2). 176. (2: —2)

(%;—6). [77.(9:0,5), (1:4,5). 178. (6:3), (3:6). 179, (—1:4).

[

+

180. (2; 2). (2 1), (=4 -1). 181, (3;2); (-3 -2).
182. (—c0; —3) U {~0,5}. 183. (~o0; ~1) U {0,5). 184, (—o0; —5] U {4}.
185.(m1;m-§].186.(-00;“*3""2”\/5)u( =3+ V5. )u(03 f)

U (3*"2—%;+oo). 187. (=2 —1) U (1;2). 188. [1 — v3: 1+ v,

189. [i%—‘/ﬁz] U [2§mi2§m\/i_7] 190. [-2,0). 191 (04 192.

(:18). 193, (-00;0). 194. (—00; 1) U (-1 -] U [2i1) U (1 +00).

195. (woc; mz,:s) u (m2,5; _;:l):] U (7; +00). 196. (—00: —5) U (=5; ~3] U

U [T400). 197, (~00i1) U (25+00). 198, (—oci ) U (Mi4e0).
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199, (—3; —2) U (—2;2) U (2;4]. 200. [6: 7) U (7; +00). 201 [T, - ¥B) U

U (- ¥5;2). 202. (—7; 2,5). 208. [ 2%, 2} 204. §m5;e}u(§; g]

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+ V3}.
221, {~1-v/5}.222. (~00; 1~ /3] U1+ v3; +00). 228. (—00; 3 — 3v/2)U

U {3} U [3 + 3vZ; +co). 224. (_5;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].
280. {—1:5}. 231, {1}. 232, (—o0; 5| U{~2;2} U[3; +o0). 233. {~3;3}U

U{-21).234. 12 < z < %. 235. -4 < = < §~ 236. 0,75 < z < 3.

287. (—o0; —1,75] U [2:+00). 288. 5. 239, 7. 240. [1,5:2) U (2;5].
241, 6 C 2 < 4,4 <z <4242 -4 <z < ~3,~-3 <z <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 anedt. 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}n{2, 5 8}. 261. {3,10,17}u {12, 10, 8}. 262. 3.
263. 4,5. 264. 7. 265. 17. 266. la. 267. Her. 268. Her. 269. 18; 8; —2.
270. 10; 6; 2. 271, Her. 272. Her. 273. [a. 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, mEO 293. bg = 294 bg = ~384.

3
295. 3069. 296. 81. 297. @ = 32; b = 2. 298. % 299. 2“-23/—“ 300.3 + V6.
301.2 + ,/%Q. 302. 3; 6; 9. 303. 16; 11; 6. 304.1 m-é 305. i%m‘/wﬁ

306. 2.307. 1.308. —2. 309, w—é. 310, 1. 311. 2. 312. 9. 313. 4; 8; 16.

314. 12: 6; 3. 315. 5+ 2v5. 316. é:aﬁ.:m. Her. 318. Jla. 319, [la.
320. 16. 321. 27. 322, —14. 323. —20. 324. [la. 325. Jla. 326. 6. 327. 64.
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334. llpamasiy = x — 1 6e3 Touku (3;2). 335. Tunepbonay = % 6€3 TOYKH

: 6 — 2z, ecstnx < 1,5
(4; E)' 336.y={ 2z, ecoaml bK<y
4z — 6, ecamz 2 3.

—10z ~ 5, ecimz << —1,75;
3B7.y=4¢ 9~2z,ecmn — 1,72 < 2;
5, ecaunx 2 2.
338. ITapaboray = —x? + 4z — 3 Gea Touek (2: 1) v (4; —3). 339. ITapa6ona
y = —x% + 5z — 4 6ea Touek (2;2) 1 (3;2). 340. 2 = 3,b = 6,c = -2
- 2 - 8 .. 10 4 3.

Mla = 20 = -8 ¢ = -1 342 (-4 15). 343, (-di4),
344. (1,5;5). 345. (1:5). 346. (3;14). 347. (7;58). 348. (2;7). 349,
(1;-13).850. y = 2% ~ 2+ 1.851. y = ~z? + & + L.

352. (”1“?“@;3*‘@*‘@).353. <wmmm‘/54“3;m«»—3”4‘/5).

. 354. (%;-%).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),
, 1 1) 5. 5.

(~0,375; —4,25). 358. 1) (WE,S), (-6,6), 2) (—5,-5), (3,—5).

359.A(—3§;17?),B( ¥ - yId \/_ 0) c(‘/z—0 ) 361. (v3:0),

(—+/2;0). 362. (2,0), (~2;0). 363. (4 + v14:0), {4 — V14;0).

364. (6 + /33,0, (6 — +/33;0). 365. y = 32.366. y = —12.

367. y = %(:r +1). 368, y = —%(z +1). 369. (0:0), (8;0), (0; 6).

370. {1;0),(3;0),{0; 1), (0; 3). 8371, {—o0; —5} U{—5; +oc).

372. (—o0; —5)U(—5; +00). 873, (0; —16). 374. (0;30). 375. ~1 € x < 1,5.
376. 0 < 2 £ 2.377. -2 <x<6.378. —15< £ <9 379, —7<y<7
380. —1<y<7381 4<r<H 382 0<xr <2383 1<z 4

384, ~13 < 7 < —8.385. 0 <z < 2.386. —4 < z < 0. 387. wg <y < %

388.o<xg-§—?.389.x> ~5.390. £ > ~7.391. -5<z <2
392, —3< 7 <6.393. 0< <7394 0<z<5 3952 396. 3.
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o ()15 o )25

398. [~vT;-2) U (- ,m1} U (~1;0] U [VT;+00). 399, [11;+cc).
400. [4; +o0). 401 {2 2,5) U (2,5:5]. 402. 2. 403. 1. 404. 5. 405. -1,
4086. { ooy ~3) U (=3; +o0). 407, (—o0; —3) U (~3; +00). 408, —12,25.

409. 22, 410. . 411, [3;+00). 412. —4 < @ < 2. 413. 242w 414. 9w

415. v; = 30 kM/u; vz = 25 km/u. 416. 600km. 417, 24 km/u, 32 kM/4.
418. 90: 130. 419. 10 getaneti B uac. 420, GOKM/q 421. BOKM/H 422, 20.

423. 30. 424. 8u. 425. 9xuel. 426. 32123 2 L; 427. 14, 498, %gm
429, fo waca. 430, 100 kw/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. 5,25 4. 443. 2 u. 444. 12 km/u, 4 km/u. 445, 1 : 3.
446, 3 : 1. 447. 15 km/u. 448. 30wmun, 45mun. 449, Mens — 75%,
LHHK — 25%. 450, 2400. 451. 5. 452. 40km/u, 50km/u. 453. 10, 6 u.
454, 80 km/u. 455, 24; 40. 456, 9y, 184, 457. 60 kM/u, 75 km/u. 458. 120.
459. 3. 460. 2,5. 461. 72 kM/u. 462, 70 km/u. 463, 100, 60. 464. 120, 48.
465. 180 km. 466. 36 km/u, 48 km/u. 487. 72 km/u, 60 km/u. 468. 75 km/y,
60 km/u. 469, 4 r. 470, 96 kM. 47 1. v~37- 472.4xm/4. 473. 10y, 154,

474. 124, 24 4. 475. 28y, 214.476. 12.477. 2,4xm. 478, 2,4. 479. 100,
480. 12. 481. 60 km/u. 482, 90 km/y, 483, 35. 484. 10. 485. 20 u 30.

486. 30u25 487.1 : 2.488.3 : 1.489. 3 : 7. 480, 3 : 4. 491, 2.
492, 7.493. 1,5. 494. 24. 495, 2,4. 496. 8 497. 80w 12. 498. 54
©20.499. 8 u 4. 500. 30 » 60. 501, 800. 502. 75. 503. 4. 504. 6,3.

505. 10. 506. %.587. 24 1 40. 508. 2%.599. 3.510. 4.511. 21,512, 21

513. 2. 514. 6.515. 12,824 Meéﬂiza. 516. 4,61 12 mecsines. 517. 4—5;)-

BI8. 10.519. 4 : 3,520, 5 : 4. 521, 8u10 puedt. 522, 151 12 nwedt.
523. 4npul<a< T 3npua=",2npua>7.524.4npu0 < a < 9; 3 npu
a="92npua > 9 525.{0,5 3). 526. (—1;-0,56). 527, —6;6. b28, —14; 14,
529. +15. 530. £7. 531. (—4;2). 532. (—5; —1). 533. (—o0; —5) U (5; +00).

534. (1; g) B37.k = 4,a = 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. 35392. 544, T2 545, 0,5,3,5. 546, {-3;3). H47. —-1,0:1;2;3.
548. a € Z. 549. Ggl;mé 550. 0;1;~—%. 551. -10;6. 552. -15;9.

553. o € (2:4). 554. a ¢ (lgl;+oo). 555. m € (—1,75;0). 556, 3.

557. 5 6. 558. 4,5 < a < 0,75 589, 04 < a < .;; 560. 1.

561, y = —05zx + 2.5,y = 2z — 5 662, O 1.563. o € (-6;+00).
564. —1;3.565. a € (—o0; ~0,5). 566. 2 npua= 0; 4 npu a € {0;5); 3 npu
a=5;2npHia> 5.5667. 2npna= 0;4npuec(0;4); 3npua=4;2npuc> 4.
568. 0:1. 569, 0;1. 570, (—~o0;=3). 571. (0;3). 572, (25 +o0).
573. (—o0;—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 € (0;1) U (2;4). 582. {-2} U (4; +oc). 388 {—1;0). 584. —1.
585. —6 2.586. 0 < k < 1,687, -2 € k < 0.588, -10 589, -2
590. £ >9.591. & >2592. 0<k<11.593. 0 <k <18

4

594. 3.5 < a < 4.595. 4 < a < 4,5. 596. m% <c<0.597. p> 3.

598. p < 12, p>14.599. -7 <k < 0.600. —1.601. b=8; ¢ =23
602, £k < -1.603, -1 <k <0.604, —6<a<3605 —4<k<6.
606.1 <k <3.607. -3 <k <2608, (1,2).609. -6 <a<?.

610. —2 < a < 6. 611. ——]"~<a<— 612. —<a<w6§3 a>1.

3 1
614. o < —6.615. ke{-z;}u[ml—g,—@} 616. k ¢ [~1:3].
617. k€ (0,5:2). 618. (0; 0,5 U[1; 3). 619, (~o00; —2] U {~1}.
2,24 2 crpo 8.6
620.0<k<5 k=2 dck<2e2tic<iaz; Sangnbms

624. 2.4. 628, 15,6. 628.10. 629, 1,5. 631. 0,25. 632, 1,5.634, 12
635. 2. 636. 2. 637. 30. 638. 20. 639. 3.641. 10.643. 25.645. 10,

646. %@ 647. 2.649. 2v/7. 650. 1.651. 14. 653. 14. 655. 30. 656. 66.

659. 1; 7. 661. 6.662. 4.663. 8. 664. 40. 665. 20.666. 2. 667.2/3 + 4.
670.14v/2. 671. 21.25. 672. 8. 673. 3. 674. 0,75. 675. 49.676. 6. 677. 17,
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THA-9
YyebHoe uzgauue
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