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Tpajpur byErouu gy = % BaseBaeTcE ramepbonoii. Ha pacyaxe 3

n3obpaxer rpadur GyHRHUA ¥ =£~ anga k> 0. Obnacrs onpejeneHnda

2T0M PYHKIHH eCTh MEOMKECTEBO BCeX HHCeJ, KpoMe HYAA. JT0 e MHO-
JKecTBO fBiaAercd H ofOHacTLI0 ee 3HAYCHWH.

PYEKOHAMHA TAKOr0 BHAA ONMCHBAIOTCA MHOrHE DPeallbHLIe IpO-
HecCH H B3AaHOHOMepHOCTH. Hampmmep, IpAMOl OPOOOPIHOHANE-
HOCTBIO SBIAAETCH 3ABHCHMOCTH MACCH TEJA m oT ero obnema V opm
OOCTOAHHON ILIOTHOCTH P (m = pV), 3ABHCHMOCTbL AJEHH OKPYIKHOC-
™a C oT ee paaumyca R (C = 2nR). O6paTHOI NponopIHOHAABHOCTHIO
ABIACTCA 3ABACHMOCTE CHAK TOXA | Ha y98CTKe HEUH OT CONPOTHB-

JeRHd OPOBOZHAKA R IpH NOCTOAHHOM Hanpaxedsn U [T = v s

R

SABACAMOCTE BpeMeHH f{, KOTOpO€ 3aTPAYABAET PABHOMEDHO IBHKY-
meecd TeJo HA NPOXOMAEHHE 3SAAHHOrO OYTH §, OT CKOPOCTH ABHMKE-

mms v[ =§}

Mu mayvans Takxe (GyEKOHH, 3ajaHEHE QOPMYIaAMH J = x2,
y=x y= Jx . Hx rpadhuku n3obpakeHW HA PHCYHKe 4.

a) y“ 6) y“ xa B) ylr
y=x? ¥y=
T / . y=x
1+ o] 1 x bz:
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§ 1. OyHKUKMKM M MX CBOWCTBA












Haiigure ofsacts ompezeneHnma B ofjacTe sHadeHME QYEKUHHN

¥=z2xr

21.| Ilepumerp paBnobeApPEHHOro TPEYIOJLHEHKA ¢ ocHoBammeM 20 cm
SABHCHT OT ZNABH X (cM) GoxoBOH cTopoHH. 3agaiite dopMynoit
GVHEKH0, BHPAXKAKIYIC 5TY 3ABMCHMOCTL, 384d, 9YTO OepHEMETD
TpeyronsHAEKA He npepoczoaaT 100 cMm. YraxuTte ofnacts onpepe-
Jeansa B obiacTs 3EaveHAR sTOM (QYHKOHHA.
22. Ha pucyskxe 8 maoGpaskeR rpadBx Of-

Hoii n3 dyEKIRi, 3agaHARX (OpMyna- “
MEy=x—-1,y=1+x, y=2x-1,
y=1— 2x. BusacaaTe, KAKOH HMEHHO. il
23. Ha pmcyske 9 maoOpamenn rpadbBaxn
q)ymumﬁ 3aMaHERIX q)opuynanm y=
z,y i.y 2—— . Jasa of 1 X
ramaod pyHrOUR yuamn're coo'rne'r—
CcTBYOINHA rpadnk. /

Puc. 8
1. i1y 2. Ua
1+ 1
o 1 x o 1 x
3. /7 Y 4. v
s
1 / 1‘\
] 1 x 0 1 <lx
Puc. 9
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Ha pmcyuke 19 mzobpaxen rpadpuk ¢yEkomm y = f(x), rae
-7 < x £ 5. ¥Yramure:

a) Byad QYHKUWH;

6) OpOMe:XYTKH, B KOTOPHX (GYHKOHEA NPAEAMACT SHATCHHA OHO"
IO H TOro e 3HaKa {IONOKHTeJILHEIC HIH OTpHNATEILHEIE);

B) OPOMEMKYTKH, B KOTOPHX (JYHKIHUA BO3PACTAET, U IPOMEKYT-
KH, B KOTOPHX OHa yORIBaer.

TlepeurcanTe croiicTea pysrnmum y = g{x), rpadpux Kotopoi m306-
pakeH Ha pucyHke 20.

Ha pmcyaxe 21 maofGpamen rpapHK QYHKIHH Y = g{x), rme
—10 € x < 10. Cxonbro myneli mmMeer GyEROuA? YKamure: a) Hpo-
MEXKYTKH, B KOTODHIX GYAKIHMA TPUEAMAET OTPALATEJBHHE 3HA®
genus; 6) TPOMEKYTKH, B KOTODHX (QYHKIHA yGLIBaeT.

HauepTETe rpadHr Kakod-aubo QyEKDEHA C obJaCTRID OIpezene-
mmn [—3; 4] Tak, urobn sTa GQYHKIHA:

a) BozpacTana B npomexyTke [—3; 0] m yOnBana B IPOMEyTHE
[0; 4);

6) ybmBana s npomexxyrke [-3; 1] m Bospacrana B HPOMEMYTKE
[1; 4].

7 11
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§ 1. dyHKUMK N UX CBOKCTBA
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Orciona
x% ~ 5x = ~16 mau x% - 5x = 6.
Pemas ypaBHeEHe X° — 5x = -16, afineM, TT0 OHO He ¥MMeeT KOpHel.
Pemas ypaeaeRue x2 — bx = 6, HaliileM, 4TO OHO MMEET B4 KODHA:
x, =-1, x, = 6.
Baaunr, ypasaerue (3) aMeer ABA KODHA:
x, =-1, x;=6. <
MeTon BBeAeHKS HOBOM NnepeMeHHO# HmosBoader JEPKo DemAaTh Ypab-
HeHHUS UeTBepTOit CreleHu, mmeromue puf ax® + bx® +¢ = 0.
Vpasuenua suza ax! + bx® + ¢ = 0, rae a # 0, apamomueca KBai-
PATHBIMY OTHOCHTEJNLHO X°, HASKBAIOT OUKE6GOPAMHbIMU YPAGHEHUAMLU

IIpumep 3. Pemum OGuxkBagpaTHOe ypaBHeHUe
9x* - 1022 +1=0.
BeeseM HOBYIO HepeMeHHYIO, 0603HAIHB x> uepes y:
2=y
TloxyauM KBagpaTHOe YPABEEHHE ¢ MepeMeHHOH i
9y° - 10y +1=0.
Pemne ero, HalfigeM, 4TO
W= iliv y= 1.
3uagaur,

x2=%mm x%=1.

(=%

M3 ypasHeHns x° = § HAXOZUM, HTO

1 1
x1 = _E, x2 = 'ﬁ'-
U3 ypapaenus x = 1 HAXoAMM, UTO
xg=-1, x,= 1.
Hrax, #cxoAsoe GHKBAAPATHOE YDABHEHMEe MMeeT deThipe KODHA:

1 1
x1=""'3', x2=§, ..‘33’—1, x4=1-Q

BBAPUCT TANYA (1811—1832) — dpanuyacknid MaTeMaTHK,
3anoxun OCHOBb COBPEMBHHOW anrebpul, spen papn ¢yHOa-
MEHTANbHLIX €8 NOHATHIA. Hawen HeoBxOANMOe W OoCTaToM-
HOE YCNoBMe, KOTOPOMY yAoBneTsopReT anrelpawvsckoe
ypasHeHue, Pa3apsLLMMoe B paaukanax.

§ 5. YpaBHeHust ¢ OAHOW NepemMenHon
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. 3/1\7 1/1\7 1/1\7 1/ 1\5
ARA  AAA AAA AAA

Tpersa xudpa 573735 571715 371713 3515123

Bropax nudpa

Puc. 79

BaMeTHM, UTO OTBET HA BOOPOC, NOCTABJIEHHHH B IpHMepe 2, MOX-
HO IIOJYIATH, He BHIACHBaA caMu uucaa. ByseM paccyxaaTs Tak. Ilep-
BYI0 mAGPY MOKHEO BLIODATH ueTHpbMA cnocofamu. Tax Kaxk nocje BRI-
6opa neproii nEGDPH OCTAHYTCH TPH, TO BTOPYIO BM(pPY MOXKEO BHOPATH
yixe TpeMa crnocobamu. Hakxomern, Tperbio nuEdpy MoxHC BHOparh (A3
OCTABIINXCA ABYX) ABYMA crocobaMu. CrezopaTesibHO, 00Ijee 9ACIO HC-
KOMBIX TPEX3HATHBIX YHCEJ PABHO NpoHaBegeHmio 4 3+ 2, T. e. 24.

Mu HamM OTBET HA IOCTABJEHHNU B OpUMepe 2 BOOPOC, MCIOIL-
3yd TAK HA3KIBAEMOE KOMOUHAMODHOE NPABUNG YMHONECHUA.

Coopmynnpyes oT0 OpaBHIc B obfmem BHje.

T e e e T

IlycThs uMeeTcsa n ajdeMeHTOB W TpebGyeTca BHIGpaT: M3 HHX
OfMH 34 APYIrMM k sneMeHToB. EcaH NepBHI 3JTeMEHT MOXKHO
BafpaTs n, coocobaME, mnoCcHe 9ero BTOPOK 2JIeMEHT MOMKHO

I
l
1
t
| BWOpATH n, coocofaMm B3 OCTABIIHXCH, 3ATEM TPETHH 3IEeMEHT
i
\
¥
1

MOXKHO BRIOpaATh 1, cmocobaMK M3 OCTABIOMXCA H T. A., TO THC-

a0 cuocoboB, KOTOPEIMH MOTryT OniTh BRIOpaHHE Bce B aNeMeH-
TOB, PABHO IPOHIBENEHHIO Ny * Mg~ Mg * - * N,

Ilpamep 3. Ha ropoaa A B ropox B BexyT gBe Aoporu, M3 ropoaa B
B ropoa C — Tpm poporxs, ms ropoaa C Ao mprcTaHH — ABE AOPO-
r (puc. 80). TypucTh XOTAT ODpoexaTh H3 ropoja A €epes ropo-
xa B u C Kk npuctagn. CKOILKEME ciocoSaMi OEHM MOTyT BHRIGpaTh

MapmpyT?
P N
Puc. 80

§ 11. 3nemenTst KOMONHATOPUKHK
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B xofie cTATHCTHYECKHX HCCHCZOBAHHH YCTAHOBJCGHO, UTO IIPH MHO-
TOKPATHOM HOBTOPEHHH HEKOTOPHIX OINKITOB mAW HAOMIOAeHHH B OHHAX
H TeX Xe YCNOBAAX OTHOCHTEJALHAA 9aCTOTa DOABASHHA OXKHIAEMOrO CO-
GRITHA MOKET OCTABATHECHA NPHMEPHO OAHHAKOROH, Ee3HATHTEILHO OTIH-
YAACHh OT HEKOTOPOTC wdchaa p. fcHo, 9TO MHCHO P 3ARMCHT OT TOTO CIY-
Ya#HOTrO COGHITHA, OTHOCHTEALHAA YACTOTA KOTOPOTO IOACYSHATHIBACTCH.

PaccMorpum Takoit nmpumep. IloafpacRBaoT MOHETY W OTMEYAIOT,
ynajneT oHa KBeDXY ODJIOM HJIH pemiKoi. Ecnm MoEeTa OZHOpPOAHA M
HMEeT NMPDABRIIBHYIO MeOMETPHYECKYI0 GOPMY, TO MIAHCK BHIAACHHS Op-
Jia HJIH PeImxH OFHHAROBEL. IIpH neGONLIOIOM dYmcIe MCHOLITAHWN BEINA-
Hewne, HAIIDHMED, OpJNia MOMKeT, NpoHz0iTE wame, 9eM BHIOAJeEHE
pemkn. OfHAKO eCHM ITH HCOHTAHWS NPOBOAATCA GONBOIOE THCHO Pas,
TO OTHOCHTENLHAHA YACTOTA BHRIMAJCHHSA Opaa GAH3KA K OTHOCHTENLHOMHE
YJACTOTE BLHINAACHNAHA PpEOIKH.

Mnrorme BcclefOBATeNH NPOBOAWIM HCOLITAHHR ¢ OGpOCAHHMEM MOHe-
TH H BRITECJAJH OTHOCHTEIBHYK YaCTOTY BHIAAeHAs opia. Hanpw-
Mep, aBErnmiickmH ydeEwit K. IImpcorm (1857—1936) Gpocan mouery
24 000 pa3, B 3TOM HCINTAHHEHM OTHOCHTENLHAS YACTOTA BHIOAJCHHAA OD-
na Onna pasna 0,5005, a mam cooredecteerrmx B, H. PoManoscrumit
(1879—1954), noxGpackipag momery 80 640 psa, Hamen, 9T0 OTHOCH-
TeJEHAA YacTOTS BRUANEHEA OPJA B er0 HCIRTAHRMK OnLNa paBua (0,4923.

AnaNormdHEe ONBTH NIPOBOAMJIM H ADPYLHe yyenkle, OKazanocs,
UTO KAMABH DAl OTHOCHTeNLHAS YACTOTE BROIIAHEHHN OPJAA HEe3HAYH-

1
TensRHD OTJIHY9ANACH OT 3

T'oBOpAT, 9TO BEPOATHOCTH COOBITHSA «BHINAJ Opel DpPH NOoxAOpACKIBA-
HAH OAHOPOAHOM MOHETHI, AMEIOmMel NPABHIALEYI0 TeOMeTPHYECKYIo

dgopmys, paBHA %

Boofme ecim B AMAHHEOA cepH¥ OJMHAKOBLIX 3KCHEPHMEHTOR CO CJy-
JARHKIMHA BCXOJAMH 3HAYCHHA OTHOCHTEALHEIX YACTOT LOABREHUR ONHO-
O B TOTO Ke coOLITEA GIHM3KH K HEeKOTOPOMY OIIPEeAeNneHHOMY YHCIY, TO
3T0 9ACIO OPAHEBMAIOT 38 BEPOATHOCTh HAHHOIO CAYIAMHOrO coOHITHSH.

Tarko#l DoAX0A K BENHCACHAI BEPOATHOCTEH HASKIBAIOT CMOMUCTIL-
qecKum nodxodom.

BepoaTHOCTE CcAyuaiHOrO cOOBTHSA OLSHHBAIOT, KOTAA B XOAE CTA-
THCTHIECHOT'O HCCHEJOBARMS AHANHIAPYIOT OTHOCHTEABHYI) UYACTOTY
HACTYIICHAS 3TOI0 COORTHA OPH MHOrOKPDATHOM NMOBTOPDEHHH B OXHHX
H TeX e YCIOBHAX 3KcOepEMenTa KA Habmoaenmasa. Tax, sanpamep,
OOCTYIAIOT, KOTZA XOTAT OHOPEAEAATH ONHAAEMYI0O BCXOJKECTE CEMAH
HEKOTOpPOro PACTEHHN, OPeACKA3aTh PesYJILTAT BHICTYILIEHHA CIOPTCME-
HA B COPEBHOBAHHAX IO crpeasfe H T. I.

YnpaxHeHus

787. B naprar #3 1000 petaneit oTnes TEXHHIECKOTO KOBTpOAd obHA-
pyxaEn 12 HecTaEAAPTHHIX jperaseii. Kakoepa OTHOCHTeNLHas dac-
TOTA OOABJCHEA HECTAHAAPTHHIX JAeTanlei?

§ 12. HavyaneHblie CBEHEHWA U3 TEOPUM BEPOATHOCTER
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967. Jlerxosoit arToMOGHENE Mpoexas 3a 2 4 Ha 10 km Goxasmre, Yem rpy-
80Bo# 3a 3 2. EciB yMeHBIMHTHL CKODPOCTh JETKOBOTO ABTOMOGHIH
Ha 25%, a rpysosoro Ha 20%, To rpysoBo#i aBTOMOGHIE mMpoeger
3a 5 4 Ba 20 xm Gonrme, uem merkomod 3a 3 1. Haitaure cxo-
POCTE KAXKAOIO ABTOMOGHIIA.

968. Ha onmTHOM mose moj poxe oTeenm ydacrox 20 ra, a moi umre-
gAYy — 30 ra. B mponuroM roAy ¢ 06omEx yuacTkoB cobGpama 2300 1
sepas. B sToM rogy ypomaifiBocTh DKM ToRmcEiack Ha 20%, a
omersEns — Ha 30% m nDosToMy cobpanm sepEa Ha 610 U Goan-
me, Y¥eM B OpontaoM roay. Kaxoil 6msa ypoXaiHOCTE KaMixoit
KYJARTYDHI B 3TOM I'OAY?

969. Paccroanne Memay nysxTaMn A m B pasro 160 xm. s A 8B B
BRIEXAJ] BEJOCHIEZHCT, H B TO K¢ BpeMA B3 B B A BHexajg Mo-
ronukamEeT. MIx Berpeua npomsomuta uepes 2 4, a wepes 30 mmm
Imocjie BCTPEYH BEJIOCHHeTHCTY OCTANOCH upoexats B 11 pas Goas-
e, YeM MOTOIMKIHCTY. HKAKOBH CHODOCTE MOTORMKIIHCTA H BeJO-
canegAacTa?

970. Hsetorea Apa cwiara cepebpa ¢ meanio. Ilepsmii comeprur 67%
MeAH, a Bropod — 87% mMean. B KAKOM COOTHOMIEHHH HYIKHO
B3ATL 9TH ABA CNJaBa, 9TOOK UOJYYHTH CIIAB, COAepIKAIIUER
79% wmemu?

971. CMemanau gBa pacTBOpa COJIH. Kornerrpanua mepBoro cCOCTABRSA-
na 40%, a xoRHeHTpamums BToporo — 48%. B pesyapraTe moay-
HANCHA DACTBOP COAM KoHOeHrpammeid 42%. B waxkom oTHOmIeRARm
6LIA B3ATH MEePBHIX H BTOPOR pacTBOPHI?

972. Pemure rpaduyuecKH CHCTEMY YpABHeHHI:

a){y+x3=5x, B) {xy=l,

2y +5=ux; Ly =9
6) {x3+y2 =25 1) [xy=-2,
2% +y=6; y+8-—-%x2.

973. PemmATe cHCTEMY ypaBHeHM cHOCO6G0M HOACTAHOBKH:
T) {x2+y2+3xy=1,

a) {;3_+2‘1,; +: 80;= xy, 3y + % = O;

6) {xz—y2=16, ) {2::2 +5x- 3y =-12,
x+y=8; 2y —7x =8;

B) [x+y =85, e){y’—6x+y=o,
{x’-xy+y”=13; 2x-1y-1.

YnpaxHeHusa ana nostopeHus kypca 7—9 knaccos







































[1093.B memmxe copaepaTea 1 gepumi m 3 Gennix ntapa. PaccMorpu-
Te CODRITHA:
A — Hayraa H3BICYeHHEE 2 mMapa OKashBAIOTCA OQHOIC IBETA;
B — payraj H3BIEeUEHEHLIe 2 NIADA OKAJZRIBAKTCHA PASHEIX HBETOB.

CpasurTte P(A) v P(B).

[1094. Haxopnsucr Ba pave y Gabymxm, Huxouail sammcan 3 unckma Ma-
me, Onery B Ilere. IlmczMa OB DOJIOKEN B KOHBEPTHI, HAIITACAIT
ajpeca ¥ OTHPABAA IO OHOYTe. BeuepoM OH BCIIOMHMJ, YTC HE Opo-
BEDHRI, COBIAAAET JIA KAXKA0e TACEMO € COOTBETCTBYIOIHEM BIPECOM.
PaccMOoTpUTE CASAYIOmEe CoDLITHAS
A — Bte ODHCEMA OCHOAAYT K HX AJPECATaM;

B — BA OAHO OHCHEMO He mOouafieT N0 HASHATeHWIO;
C — ToALXO ONHO H3 DACEM MOIAAET [0 HASHAYCHHIO,
D — tonpro 2 mECHMa DODAXYT OO HASHAYEHHIO.

Haiijmre P(A), P(B), P(C) u P(D).
[1095. Usmecrro, wro m3 100 amextpude- @ X

ckEx Jnamnouer 10 OpaxkoBaRHEX.
Haiiagnre BEpOATHOCTE TOFO, Y4YTO
IEKTPHIECKAA Neldh, COCTOANIAA H3 N
ABYX COSAMHEHHKIX IOCHeAOBATEIILHO |
nammoger (pac. 87), BHM6panELIX Ha-

yrang, Oyaer paGoTaThb. Puc. 87

1096.|B memke coAepHHUTCA 5 dYepHHX,
4 gpacamrx ® 3 Oenplx mapa. HocKegoBaTeNsHO M3 MelnKa Ha-
yraz BHHAMAKT 3 mapa, OpAYeM KaXXABIA WIBAeYeHHBIR map
BOJBPAMIAIOT B MEINOK Iepej] TeM, KAK BREIHAMAIOT CJIEAYIOLIANA.
HaliaaTe BepDOATHOCTH TOI'0, 4TO NePRHH WAp OKaXKeTcA uep-
HBIM, BTOpOH — KpACHRIM H TpeTHR — OenniM.

(1097.) Ipa wenorera crpensoT 0 MEmeRA. BepoaTROCTE MOPASHTE Mu-
IIeHsL NepBHM cTpenxoMm pasaa 0,6, a sropmm — 0,3. Kaxona
BePOSTHOCTE TOTO, 4YTO €CHH KAXKABE CJAEeNaeT IO OXHOMY
BLICTPEJNy, TO B MHIIEHH OKAYKEeTCs TOJbKO OXHA HpoSomHa?

380341 NOBLILUEHHOW TPYQHOCTH

233












mei#, KaRZad MBIOL CHEAAECT 7 KONOCHEB, KAMABIM M3 KOTODRIX, €CIH
OOCeATh 3¢PHO, AaeT 7 Mep zepHa. HYKHO OOACUHTATE CYMMY JHCIA
JOMOB, KOUIEK, MbImed, KOJOCHEE H MeD 38DHAS.

Pemenme sroif 3agaum npmeogmr K cymme: T + T2+ 7% 4 74 4+ 75,
T. €. CyMMe IATH 1LIeHOB NeOMETPHYECKOH HporpeccHH.

O oporpeccHAX B X CYMMAX 3HAJIH ApeBHerpedeckHe yuennle. Tak,
BN GELTH H3BeCTHH (QOPMYJH CYMMHE [EDPBWX 72 9HCeA NOCAEeNUBATENb-
HOCTH HATYDANBHEIX, Y€THRIX H HEYETHBIX JHCEN.

Apxumen (III B. 5o H. 9.) ANs HAXOKASHUA NNONMAZEH H O0BEMOB
(ATYD OPHMEHAN «ATOMMCTHIECKHH METOA», AJA 4ero emy morpebopa-
JIOCh HAXOAATH CYMMH <IH€HOB HEKOTOPHX HNOCAeNoBaTensEocTeif. On
BEBea (OPMYNY CYMME! KBAJDATOB HATYDANLHKIX YHUCEN

124+ 24+ 3+ .. +n=2n(n+1)(2n + 1),

OOKAa3aJl, KAK HAUTH cyMMY GecKOoHedHOH YORMBAIOMEN reoMeTpHYECKOH
OporpeccHn

1,1
1+Z+;:T+""

OrpensHule GakTH 00 apEGMeTHYECKOH H IeOMETPHYECKOH Opo-
FpeCCHAX 3HAIR KWUTAWCKHEe H HEanickne ydeHme. 06 3TOM roBopHT,
HAIDHMED, H3BeCTHad HEFHICcKAs JereHxa of maobperaTene ImaxMarT
(cu. c. 157).

TepmmE suporpeccusi» (0T NATHHCKOrC Progressio, YTO O3HAYAET
«ABHKCHHAEe BIOepeAs) ORIN BBENeH PHMCKHM aBTOopoM Bosummemn (VI B.)
¥ noEAMancA B GojJee IMMPOKOM CMEICHE, KAX OGECKOHEYHEA TACIOBAS
NOCAEAOBATENBHOCTh. HasBamma eapapMerHuecKass H <«reoMeTpHIEC-
Kafgs OLUIA IePpeHECEeHH Ha IPOrpECcCHH M3 TEOPHH HeNDePWEBHHIX IpO-
Topnuil, HzyIeHAEM KOTOPHX 38HMMAJIHCL JPeBHWe IPpeKH. PaBeHCTBO
BANA 4, | — &, = @, — G, ., OHH Ha3HBAAW HeNpepLIBHOH apmipMeTH-

by 1 &
dJecKoH Dpomopnueli, a paBeHCTBO B el HeOpepRIBHOH reo-

MeTpHueckoll nponopnoueit. 3 sTax pasescTB caeayer, uTo

Gy -1 tapsy _
Oy =—F—— B b = b 1" by,

T. €. 3THMH COOTHOIMEEMAMH BRIDAXAIOTCHA XAPAKTEDHCTHUECKEEe CBOMH-
CTBA apHE(MeTHYECKOH H IreOoMeTPHYeCKOH mporpeccHi.

dopMysa CYMMH WICHOB aputdmMermaecKkoll ODporpeccuy bbiia AOKa-
3aHA ApeBHerpedeckMM yiueHHM Huodamrom (III B.). Popmyna cymme:
2ISHOB FeOMETPHYECKOR IporpeccH# XaHa B KHHMre Esraupga «Hawaras
(III B. xo H. 3.). IIpaBMAO OTHICKAHHMA CYMMELI 4/IeHOB HPOHMIBOJLHOM
apudpMeTHIecKOH OPOrpecCHH BeTpeuseTcd B «KHure abawas JI. Oubo-
BEa9qK (1202). O6mee mpapmno AJMA CyMMHpoBarEsa Jioboit GeckoHed-
Hoit yOmmatomeit reomerpmdeckoil nmporpeccuu naer H. Ilioke B kHHTe
sHayka o arcaaxs (1484).

WcTopuueckne ceeneHUS
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b
Ecnux a#0, To ypasEeEMe ax = b MMeeT eAUHCTBeHHEIH KOpDeHBb e

Hanpumep, ypaBHesme 5x = 3 uMeer Kopess 0,6.

Ecaun a = 0 u b# 0, 10 ypasHeHUe ax = b He EMeeT Kopuel#, Hanpm-
Mep, ypaBEeHHe 0 ' x = 9 He HMeeT KOpHeil.

Ecan a =0 u b=0, To xopHEeM ypasHeHES ax = b aBimerca moboe
TACTIO.

17. KpagpaTEEIM ypapHeAWeM HAAKIBASTCHA YPABHEHHME BHAA ax° + bx +
+ ¢ =0, rae x — nepemenHas, @, b ¥ ¢ — HEKOTOpHe THUCHAA, TIPHUEM
a# 0. Jucao a Ha3BIBAIOT NepBrM KoadbHEnueETOM, b — BTODHIM KO-
adpdunmenToM H ¢ — CcBODOAHEIM WICHOM,

KBazpaTHOe ypaBHeHHe, B KOTOPOM nepbuiit kosddpmmuernt pasen 1,
HA3LIBAIOT OPMBELEHHELIM KBAJPATHLIM YpPABHEHUEM.,

18. Eciia B KBAADATHOM YpaBHEHHH ax’ + bx + ¢ = 0 x0Ts 661 oaus
n3 XoaddUOueHTOR & UM ¢ paBeH HYMIO, TO TAKOE YPABHEHHE EA3H-
BAIOT HENOJAERIM KBAAPATHRIM YVDABHEHHEM.

Henonxmoe KpBaipaTrROe ypaBHeHMe BuAa ax’ + bx = 0 umeer gBa
gopaa: 0 m —%. Taxue ypaBHeHHA OGLIYHO DEIIAIOT PASIOKEHHEM €ro
neBoll WACTH Ha MEOMKuTenu. Hampumep, 3x° — 15x = 3x (x — 5) =0,
x, =01 x,=05.

Henosuoe KBajpaTHOe ypaBHeHHe BHAa ax’ + ¢ = () uHMeer zBa

c [
KopaEA:; — —% " —-f-l-, ecau —— > 0, 7 me mmeer KopHeil, ecnu - < 0.

Perzaror TaKMe YpABHEHHSA, CBOAA WX K YDPABHEHHAM BHAa x- = m.
Hanpuwep, 0,5x% — 18 = 0, 0,5x° = 18, x? = 36, x, = -6, x, = 6.

19, InCKPEMHEHAHRTOM KBRAPATHOrO YDABHEHMA ax’ + bx + ¢ =0
HadLIBAIOT BEIpayeHuwe D = b* - 4ac,

Ecan D > 0, To KBaZpaTHO® YPAaBHEHHE KMEEeT ABA KODHH: eCAH
D=0, To oxre xopeEb; ecau D < 0, TO KBAADATHOE YPABHEHHE KOD-
He#l He MMeerT.

KopeEn XBagpaTHOTO ypaBHeHHMA ax® + bx + ¢ = 0 npu D > 0 maxo-
AAT @0 opMyne

x=22EVD VD .
2a

I KBaZzpaTHOrO YpaBHeHHS BAXa ax® + 2kx + ¢ = 0 Gopmyny
KOpHeH MOMHO JAOACATE TAK:

20. Teopema BzeTra: cyMMa KOpHe# IPABEIEHHOr0 KBAAPATHOrO
YDABHEHEA DABHA BTOPOMY KoadpHIOReHTY, B3ATOMY ¢ IPOTHBOIOIOMK-
HEIM 3HAKOM, 8 IpOH3BefeHHAe KopHell papHO cBo0ogHEOMY aileny. HEea-

e TOBOPA, €CJAH X; M X, — HKOpPHH YDABHeHRHA x? +px+qg=10, T0
x1+x3=—p Hx1x2=q-

Ceegeduva 13 xypca anrebpel 7—8 knaccos



N3 reopeMm: BueTa cieayer, 4TO €CJH Xy M X; — KODHH KBAADATEOTO
b [
ypasmenns x> + bx + e =0, 10 X, + X3 =~_, 2% = ;.

Teopema, o0paTHad Teopeme Buera: ecl® guAcka m K 2 TAKOBH, 9UTO
MX CyMMA DABHa —p, a OPOM3BejeHHEe PABHO ¢, TO 9TH YHCAA HABJIAKT-
€A KODHAMH ypasHeHuda x° + px + g = 0.

21. IIpn pemennu APOOHHX DAMHOEAJBHHX YDABHeHUH uenecool-
pa3HO HOCTYHATE CAEAYIOIHUM 00pasoM:

1) ma¥iTi o6mimit sHaMeHaTenb Apobeit, BXOZAIMMX B YDABHEHHE;

2) yMHOXHUTH o0e YACTH ypaBHeHus Ea oOmKil 3HAMEHATENb;

3) pemnTh DOJYYHBIIEECH LENOe YDABHeHHE;

4) HCKAWYMTE K3 ero KopHell Te, Koropsle obpamaloT B HyAs 00-
mui 3HAMEHATEeNb.

PemuM, HanpuMep, YpaBHeHUE

2x _ 2 _x+ 1
-2 Z_g9, 2-x'
Vmuo:kpB ofie gacTm ypasBHeHMA HA obmui sHaMeHaTens apobed,
T. e. HA x(x — 2), noayuum 2x% = 2 + x(x + 1). Oro ypaBHerUe DPHBO-

anTesd K KBaApATHOMY YPABHEHMIO X — x — 2 = 0, UMenIeMy KOpHM 2
u ~1. IIpn x = 2 oOiqmif sEamMeHaTEeN b ApocOed HCXOAHOTO YPABEEHHSA
ofpaniaeTca B HyJb, 3TOT KOPEHEb HYJKHO MCKIIOYATH. IIpr x = — 1 o6-
muii apmameratens x(x — 2) B Hyas He ofipautaercs, CAeZOBATENLHO,
gucao —1 ABAAETCHA KOPDHEM HCXORHOIC YPABHEHHHA.

22. PemeAAeM VPABHEEHH C ABYMA HePeMeHERIMH HA3HLIBACTCHA napa
SHA&YeHHI mepeMeHHKX, o0pamaiomad 5TO ypABHeHMe B BeDHOe DaReH-
erso. HanpuMep, mapa gucen x = —5, y = 3 aBiaAercda penieHHeM ypDaB-

HeEus x° — 4y = 13. D10 pemenme MOMHO 3anmcars Tax: (—5; 3).

JIunelfHLIM YPABHOHHUEM ¢ JEYMHA NEPEeMEEHLIMHU EAJLIBAETCH YPaBHE-
HHe BHAA ax + by = ¢, rie x m y — DepeMeHERle, a, b U ¢ — UHCIAA.

VpasEeHEA ¢ AByMA NeDeMeHHLIMH, HMEOINHe OJHH ¥ Te JKe pelle-
HUA, HASHIBAIOT PABHOCHJIbLHEIMH. YDABHEEMA, Ee UMeOmMHe pemeHnit,
TAKMKEe CYNTAIT PABHOCHILHEIMH.

23. Kaxpnoe pemenue (x; y) YpaBHeHHMS ¢ JBYMS NepPeMeHHLIMH
MOMKHO M300pA3HTE B KOOPAMHATHO! ILJIOCKOCTH TOYKOH C KOODAMHATA-
mMa X » y. Bce Taxue Touk® obpasyror rpadHK ypaBHEHHSA.

I'padurom nuHeliAoro ypaBHeHHMA ¢ ABYMSA IePEeMEHHBIMH, B KOTO-
poM xoTa 6 OA¥MH H3 Koa(hHEOUeHTOB NPH NepPEMEeHHLIX He DAaBeH HY-
N0, ABIAETCH IIPAMAas.

24, PemeHyeM CHCTEMB YPABHeHHU c ZAEYyMA NepEMEHHEIMH HAIBIBA-
erca napa SHAYEEMIl HepeMeHHEIX, ofpamammas Kaujoe YPaBHeHHWe
CHCTEMHI B BepHO€ DAPeHCTEO. Hanpmmep, mapa uucer x =3, y = 8 —
pemieBme CHCTEME]

{3;: -y =1,

x + 2y =19.

Pemwnth cHCTeMY YPABEEEHHN — 3HAYHT HAliTH Bce ee pemeHHs NN
AOK&34Th, 4TO peIleEu# HeT.

Ceepennn U3 kypca anrebpsl 7—8 knaccos
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8 O 3aBMCHMOA mepeMeHHON ¥ roBOpsAT, WTO OHA ABRserca (QyHEOHeX
BTOro apryMeHTa. Bee sHaueHMA, KOTODRE NPHHNMAET BHeJAaBHCHMAaS IIe-
peMeEHAR, 00pasyorT oblacTs onpezeneHMs (QYHKINH,

I'padpuxoM QyHKIMHE HABLIBABTCA MEOMKECTEO BCEX TOYEK KOOpAH-
HaTHOW NA0CKOCTH, aGCIMCCH KOTODHX DABHLI 3HAYEHMAM APIyMeETa,
& OPAMHATH — COOTBETCTRYIOIIUM 3HAYSPHHAM (PYHKIHHK,

34. Jinnefiro¥ ¢yuxumell HaseipaeTca QPYHKINA, KOTODPYID MOMKEO
sagarh Gopmyncik Braa y = kx + b, rge x — HesaBHCHMAS NepPeMeE-
HAag, # B b — uncna. Ee o6nacTLio ONpeXesieHRS ABAAETCS MHOMECTBO
BeeX NelMCTBHTENLHEIX qucen.

I'paduxoM ausedinolt QyEKnEm aBngerca npamas. Ymeno k HASH-
BAT YIJIOBHIM KO2(pPHUIKEeHTOM NpAMO#, ABAAIOmMelica rpadurom
dbyarnun y = kx + b,

Ecma B # 0, to rpadur dyexuun y = kx + b mepecexaer och x;
ecit k=0 1 b # 0, To npaMas — rpaduk GyEKUBEM y = kx + b —
OapaJenbHa OcH x; ecnau R =0 u b = 0, To rpadbdax PyHKINU coBna-
JaeT C OChIo X.

35. 'pachmn AByx nMHeHHNX QYEKNUI NeDeCeKAIOTCH, €CAA KX yI-
JI0BHI¢ KO3MDHEOMEHTLH! PA3NMYHHE, ¥ MAPAJJENILHBI, €CJIH HX YTJIOBBIE
Ko OROEEeATH OAUHAKOBE.

36. JImmeiinyio pyaxnuio, 3agapaemyo dopMynol y = kx npu k= 0,
HASEIBAIOT OPAMOH IpPONOPHIHOHATLHOCTHIC.

FpaduK OpAMO HPONOPHHOEANLHOCTH €CTh OpPAMAS, HDOXOARIOAS
uepe3d Haydano xoopausar. IIpm &2 > 0 rpadEk pacnosomen B nepeoli u
TpeThell KOOPNHHATHHIX YeTBEpTAX, NP kB < 0 — BO BTOPOH M uweTrmep-
TOH KOODJHMHATHHIX YEeTBEPTAX.

37. O6parHo}l NpPONOPOHOEANLEOCTEI0 HaahBaeTci GYHKOHA, KOTO-

k
PYI0 MOXKHO 3aJ1aT: opMynoll Buaa y = +» DA€ X — HeaaBHCHMMAas mepe-
MeEEafg, B — He paBHoe Hyawo uncao. O6nacTeio onpefenerud GyHK-
MM ABJARETCH MHOMXKECTBO BCeX JeHCTBHTEeNRHHYX YHUCEN, OTIAHIHEX OT

HyJd.
IIpz & > 0 ¢yuxoua y =% HPUHAMEET OTPHOATEJLHHE ZHAYCHASH,
ecan x < 0, H DONOKETENLHRE 3HAYEHHMA, echay x > 0.
IIpn & < 0 pyaxoma y = % NPHEHMAET DOJOXKHTENbLHLIC 3HAYCHHA,

ecn¥ x < 0, B orpunarTeNbHBIE 3HAYEHHH, ecam x > 0.

Ipadpux obparnoii nponopnuoRanbaocTA — ramepbona. Ilpm
k£ > 0 rpapux pacmonoKeH B NEPROHA B TPeTheH KOODAMHASTHRIX 4eT-
BeDPTAX, OpH kB < 0 — RO BTOPOH H ueTBepTOH# KOOPAHMHATHRIX dYeTBep-
TRX.

38. O6nacTei0 onpeneneRusa QYHRUHBHE § = x® ABjfeTCA MHOXKECTBO
BCeX AeMCTBMTEeNLHBIX Tncen. DyAKNEA 00DAINAeTCA B HYJL DpH X = 0,
a nIpe x =0 NPAHAMACT OTONMOMHTELILHEIE 3EAYCHHEA, I‘paq:vmc QJYHRD;HB
y= x* — mapaGoaa. DroT rpadpMK RPOXOZAT Yepes HATANC KOOPAHHAT
H PACIIOJIOMEH B IepBeil M RTOPOH KOOPAMHATHEIX YeTBepTsax. OH cHM-
MeTpHIeH OTHOCHTEIALHO OCH V.

Ceenerva ua kypca anrefipel 7—8 Knaccos





















275. (1; 0), (2; 0), (3: 0) u (0; —-6). Ykasanaue. Ipeacrasere —6x° B
Buae —x2 — 5x°. 276.a) -2; 2; 6) —1; 1; 3; B) —-8; 2; r) -1,5; 1;

1o "_‘”Jr . 277.8) -2; —-1: 1; 26)2 B) -4; 3. 278. a) -3; 3;

6) J_J_ ZZB)RopﬂeHHeT.r) 231 L m ‘f\/_ J_J_

e) ——2-; 5. 279. a) —3; 3; —4; 4; 0) KopHeil HeT; B) —J_, «/E, r) —\/_, -J_,
) —JI; %; —~2; 2; e) xopreit Ber. 280. a) (—2; 0), (2; 0), (-15; 0), (1; 0)
7 (0; 4); 6) (—v/2; 0), (+/2; 0) 1 (0; —10); B) (—/10; 0), (+/10; 0) u (0; 100);
r) (0; 0). 282. 5) Kopreit mer; 6)—\/i; \g; -2; 2. 283.8)-1; 1; —5; V5;6) 1;
—J3; /3. 284. a) 1; 6) —-2; 1; 2. 286.a) (-; 8,6); 6) (-2,5; +).
287.3a 66 w u 55 u. 288.a) 0; —3; 6) 0; B) 0. 289. a) —/0,4; /0,4;
6) 4. 280. 2) 10; 6) 0. 291. 8) —1; T; 6) 2; 83; 5) 4. 292. a) 1,5; 6) -0,5.
293. a) 8,2; 13; 6) —6,6; 3. 204. a) 3,2; 8; 6) -12; 2. 205. a) (-1; -9),
(-3; -3), (3; 3). 206.2) —1,4; —0,5; 0,5; 6) —3; 3; 2. 297a) -1; 3; 6) 4; 3;
B) —2; 4. 298.a) 1; 2,8; 6; 6) 2; 5; T + 4V2; 7 - 442. 299.a) -

-1~ J- —1+J_

1
5 . Yxaszanue Bregure HOBYIO HEDEMEHHYIO Y = X — =3}

x‘!
6) 5 8 ‘32‘/_ '3‘“‘/_ . 300. 2 +/3; 2 — /3. 303. 24 zua u 12 xmei.

304. a) (-8; 6); 5)( —00; 1,5) U (2; +00); B) (—00; —3) U (55 +20); ) (1; 1,2);
aA) x#= 1,5; e) pemenua#n mer; x) (0; 0,9); a) (—oo; ) U (3,53 +w0),

305. a) (—o0; —2,5] U [1; +o0); 6) [-2; 3]; ®) (—o0; —v5] U [5; +00).
306. a) (~20; —T) U (0,5; +o0); ﬁ)x;t;_f;; B) [;12- l-ﬂ; r) (—o0; —4,5] U [2; +00);

) (—o0; oyu( +°°J e) (—oo ~242) U (242; +00). 307. 2) TIpn x < -1,5
m x> -1; 6) mpu x * —5. 308.a) (—4; 4); 6) (—o0; —3] U [3; +oo);
B) (—00; —3) U (3; +0); 1) (—00; —%) U [0; +o0); ) (—g; OJ; e) (—o; 0) U
U (7; +00). 309. a) [-10; 10]; 6) (—o0; —2v6) U (2465 +o0); B) [-4: O];

1) (—o0; =2 U (33 400 ) (00 0) U (0.5 +90); ) (003 -0,8) U (03 409,

OreeTnl
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310.a) Ilpu b<—6 u b > 6; 6) opu b < —/15 = b > V15, 311. a) [Ipu

-12 < t<12; 6) mpm -3 < f<3. 312. a) [—7; —-%); 6) (—oo; 11] U
2

- Q—EJU(MJEHDO}

2
U [1;, +00), B) x — nAwboe ymcao; r) [ ' 733 )

313. a) (—oc; ~1)} U (4,5; +o0); 6) x # %- 314. ) [0; 4); 6) Bce uucna,
kpome 3. 318. He npesocxoaxT 5 cu. 319. Boanme 4 cm. 320. a) (~-2; 3);
6) (4; 6); ) (~12; ~2) U (8 10% 1) [-L; Z]; 2)[1: 8% «) pemenmutt mer.

321.a) 2, 3, 4, 5; 6) 2, 3, 4. 323.a) -5; 5; 6) —/6; —/3; V3: 6.
324, 7 xr, 325.a) (-o0; -8) U (5; +0); 6) (—10; 14); B) (—o0; —8,5] U

U [8,5; +o); 1) [-%; —%] 826. a) (—25; 30); 6) (—oc; —6) U (6; +oo);
B) [% %] r) (-o0; -6,3] U [-0,1; +o0). 827.a) (2; 5) U (12; +o0);
6) (—00; —T) U (—1; 4); B) (~o0; —5) U (~1; 0) U (8; +oc). 328. a) (—48; 37) U
U (42; +o0); 6) (—o0; —0,T) U (2,8; 9,2). 329. a) (—o°; -9) U (2; 15);

6) (<6; 0) U (5; +o0); B) (1; 4) U (8; 16). 330. 6) [—g-; -;] B) (-12; 3);
r) [—6; %} 331. a) (—oo; 18) U (19; +o0); 6) (—~o0; ~0,9) U (83,2; +00);
B) [-3; 8,5]; r)[0,3; 8]. 332.a)[-8;5); 6)[-12; 1]V [9; +o0).
333. a) (—o0; ~2,5] U [17; +00); 6) [-9; O] U [4; +o0). 334. a) (~6; 5);
6) (—o0; —3,8) U (1,4; +o0); B} (~20; 0) U (1,8; +00); 1) (—0; 0,3) U (4; +0),
335. a) (-7; 21); 6) (—o0; —4,7) U (7,2; +0); B) (—0; -3) U [*%; +°°);
r) (0; 3). 336. a) (—o0; 1] U (3; +o0); 6)[-6; 5% B) (0; 2]; r) (—o0; 1) U
U {1,5; +00). 337. a) (-16; —4); 6) (—o0; 2) U (2,5; +o0); B) (—-o0; 0) U
U (0,5; +00); 1) (—4; —1,2). 338.a) (~4; 0); 6) (~o0; ~1) U (0; +o0);
B) (1; 2]; 1) (—c0; ~2) U [L,5; +0). 339.a) y = -4x; 6) y = 1,6x + 4.
340.2 11 3 1. 842.a) 2; 1 — V2; 1+ V2; 6) -8; ~2; 1; 2. 343. a) -3; 2;
6) —1; 1 — 4/2; 1 + V2. 344. (=3; 0), (-2; 0), (1; 0) u (0; —6). 345. a = 5;
—4;0), (2;0), (3;0). 346.a)-1; 1;: 6) —1; 1. 347.a) —10; —-4; 2.
Vrkazaeue. Hcmonmsyiite mogcraHoerky ¥y = (x + 4)% 6) 2; 4;
3-77;3+ JT7. 348.8) 4; 6) -2. 350. 5 3; 2; 5. 352.8) 0; —1; 1;
6) 0; ~2; 2; 8) 0; —8; 8; r) 0; ~2J5; 24/5. 3563. a) 0; —5; 5: 6) 0; —/6; V6.
354.2) 1; 2; 6) -1; —3; 1; 8) -2; 0,8; 5; 1) —1; %; 6. 355.a) -1.

-3+33 -3-.83

Yrazanue. Ipescrarrre 2x2 8 suge x° + x%; 6) —1; 5 5

OTeeTh



358.a) ~3 — J6; ~8 + V6; ~3 - V17; -3 + V17; 6) -2; 4; 1 — /5; 1 + /5;
B) kopHe# HeT; T) —4; 0; 1) —1 —\/E; -1 +J§; e) ~4; 5; =) -4,5; 1;

T VB5, T2V 359.a) 15 6) -1; ~VB; V3. 360.8) -1 6)-1; 2.

364.2) -3; 3; 6) -1; 1. 365.-5,6; 4. 366.a) -T; 15; 6)-23; 5.

367.8) 3; 10; 6) —22; 4. 368. 4. 369, a) —1; 1LV, 13T, ) 4
il J_ “‘f . 870, a) 1; 6) 2; 2. 371L.2) -1; 1; 6) 0. 372.a) 1,4; 3;
6) 3, 9. 373. a) L; 6) 3; 8. 374. 2; 3. 375.8) -2,5 — 5,25; —2,5 + 5, 25;

- J5,25; 2,5 + \5,25; 6) -2 — 4/B; -2 +B; 2 —B; 2 +5; —1; 1.

376.6) [-9; 1]; B) (~0; =2) U [ +oo], r) (-o03 -1,75] U [1,5; +0);

A) x — moboe YUCHO; €) X # . 878.a) (—4; 4); 6) x + —-2. 379. Ilpn

4<a<-2 u -2<a<8. 380.1'Ipn b<2-J10 u b> 2+ 410.
381, a) IIpu ¢ > 36; 6) npu ¢ > —20. 382. a) IIpn 0 < k < 42,25; 6) upm

k=42,25 u k < 0. 383.[-3; 1]. 884, a) (7; +0); 6) [—oo; -%) B) (~00; -8);
r} (4; 5). 885.a)(-1; 2); 6) (1; 4). 386. a) (—o0; —1,2) U (4; 6);

6)( ]U[ +00),B)(00—16)U(—06 1,2); 1) (—o0; -1,8) U (1,7; 1,9).
387. a) —4; 1%; 2; B)(-oc; —4) U (1%; 2); B) [—4; 15) U (2; +00),

388, a) (—o0; 2) U (7; +o0); 6)(7,3; 9,8); 1) (—0,8; 4) U (20; +o0);
r) (—o0; —0,3] U ([5; 17]. 389.a) (—17; —4) U (4; +oc); 6) (—0; —11) U
U (g 11); B) (—o0; —5) U (0; 5); r) (—0,1; 0) U (0,1; +00); a) (—o0; —3) U
U (=15 1) U (3; +o0); e) (—6; 0) U (6; 15). 390, a) (—2; 6); 6) (—oo; 0) U

U (43 +00); B) (—00; 1) U (15 24); T) (—00; —7) U (21; +0). 391. a) (—oo; -%) u

U (%; +00); 6) (—DO; __1_21_) U {4; +o0), 392, a) Het; 6) Her. 393. a) (—oo; —4) U

U (8; +o0); 6) (—16; 11); B) [-1; 3); r) (—o0; 4) U [6; +o0); n) (—1; 2];

e) (—oo; —1,5) U [0,2; +o0). 394. a) (—4; 18); B6) (~o0; ~2) U (0; +0o0);
p) 1

B) (—00; —5) U [3 +00] ) [-12,4; -8).
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2 upm k=-2. 451.(5,4; 10,8). 453. a)( o —Hx!). 6) (*“00, %)

154.2) (14 12); ©) (-2 3 9 (=005 ~10) U (1,5 o0 1) (<255 1,2)

455.5 1 7. 456.3 u —4 i 4 n —3. 457.6 u 8 cM. 458. 24 1 10 cm.
459. 60 m 40 M. 460. 210 cm?. 461.4,8 u 3,6 xm/u. 462.0,16 n
0,12 m/c. 463.6 ¥ 5 cv. 464.8 u 6 cm. 465.5 u 12 cMm. 466, 10 n
6u, 467.60 n 84 u. 468.8 u 12 u. 469. 5000 p.; 8% rogosmx.
470. 5 gv® 471.1 n 1,2 kr. 472.4 1 5 ¥m/9. 473.4 n 5 xM/u.
474. 60 u 40 xM/u. 475.1,2 u 1,4 r/cm®. 476. 40 em® onosa u 60 cu®
megn. 477. 200 r; 20%. 479. a) (-1,5; 0,5); 6) (-0,7; 4,1), (1,2; -1,6).
480. a) (1; 1), (4; 7); 6) (6; 8), (8; 6). 481.a) (0; 6); 6) (—o0; —8B] U
U [0; +o0); ) [-2; 2]; T) (~o0; ~v/B) U (v6; +o0). 489. a) Touka (3; 2);
6) MHOKECTBO TOUEK, IPHEALIEKAIUX mapaboie ¥ = (x — 2) + 1, u Touek,
pacuosioxeHEbIX Hibke ee. 490.a) (x — 22 + ¥ < 9; 6) X* + (y — 4) > 4.
492. a) MnomecrpoM pemeuwd ABasercd ofheUHEHHe HepBOH H
TpeTheii 4veTBepTed KOOPAMHATHON NJAOCKOCTH, BHKJKYAA OCH
KoopAuHaT; () MHCXKeCTBOM Demeruil sBiAercsa ofbefHHEHNE BTODPOII H
gerBepToil udeTBepTeH KOOPZUHATHOH ILIOCKOCTH, Kpome ocelf

x =20, x <0,
(0; —2). 499. a) {y > 0; 6) {y <o0.

501. a) IIpaMoyronbALIH TPeyrolbHUK; 6,25 ex.%; 6) npsamo-

y<1,bx+ 3, 2,2
yroasEuk; 12 ea.’. 502.a) {y <-1,5x+3, 6) {zz + 32 < fg;)

y =0

503 {g S ¥, 504.8) ~7; —6; 6) ~4; 12. 505. [5; 151 507. a) (—4; -2),
(4; 2), (1,5v6; —0,546), (-1,56; 0,56); 6) (-3; -1), (3; 1), (1; 3).

508. ) (-2; -2), (2; 2), (“”ﬂ 2 r} (“2"3_ 2"5‘/‘”'_) 8) (=5; —1),

(5; 1). 509. a) (=2; —-3), (2; 3); 6) (0; 0), (-1; 0,4). 510. 2) (0; 0), ( ; 11—5),

1+461 1+ 61 1+ 61 -1+ B1
511.a) (—4; -3), (4;38); 6)(—2;5), (2;-5), (-5;-2), (5;2).
512. a) (-2; —1), (2; 1); 6) (~1,75; 2,25), (1,75; —2,25). 513. a) (-3; —4),
(—4; —3), (3; 4), (4 3); 6) (5; 1), (1; 5). 514. a) (1; 2), (2; 1); 6) (—2; -3),
(-3; -2), @-VT:2+ 1), @+7; 2-7). 515.8) (4; -1), (~4; 1),
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1 24yt 1 o -3a-12 . 3
I‘)z. 914.&) 1+am' 6) yz—xz' B) a’ I') a2+3a+2s JI) 1; e) 9I2+3x+1.
4.\:16_ r a?d®
948" 77 100810"

6) 333; B) 15; 1) 2,5. 921. a) 2V2x; 6) V2a - 2; B) 4xy; 1) xVx - ¥ fy.

: AR - Al 2 Je ALK,
922. 8) Va - 1; )y A N &) s 925. a) —4,5;

6) x - nwbfoe umcno; B) ~1; r) Kopaeil Ber. 926, 6,4 KM, 927. 360 KM,
928.4 n 12 xm/u. 929.9, 6, 16 u 15. 930.450 r. 933.a) m = 2,5;

6) m > -2; B) npn moboM m; 1) m<—4 mam m >4. 934, 8) k < —1g;

6) B> -g—; B) —ZJE_; < k< 2\/5; r) raxux sHadeHn# & sHer. 935, a) 0; -3;

915. a) 30; 6) 4,25. 917. a) 2x%)%; 6) %:—; B) 918. a) 9;

6) i@; B) —;-; 7; 1) 1%; 3; n) —18—1—; ~1; e) -%; 2. 936. 110 M. 937. 25.
038, 14. 939. 240 m. 940.a) —-1; B) -1; 3; r) -14; 1; n)} 1; 2; e) —5;
%) —1g; a) —1; 5. 941.15 u 10 . 942.60 u 80 xm/x. 943. 15 xm/u.
944. 2 km/a. 945. 20 ke/q. 946, 10 aeraneit. 947. 25 cTpaHum,
948. 70 kn/u. 949. 12 xn/u. 951, a) £3; £2; 6) =3; 8) +VB; 1) +1.
952, a) —0,6; 0,3; 6) 0; —1. 953.a) 0; £4; 6) 0; £1; ) 0; r) 0; 2,5; ) -8;
0; 2; e) -3; 0; 2; ) —-1; +3; 3) % 954. a) 2; 6) -0,1; B8) 0,3; 1) i2\/§;
) ~1; ) +/2. 957. a) (4; —1); 6) (2.45; 0,37); B) (15; 25); r) (0,32; —0,86).

958, a) (1; 2); 6) (13; 8). 960.a) 5; 6) 3; =) J/34. 963, 8) 5x + y = 30;
6) Tx + 4y = 26. 966, 60 n 40 geraneir. 967. 80 u 50 xkm/3. 968. 48 n
656 o/ra. 968, 60 u 20 kM/u. 970. B oreomenun 2 : 3. 971. B orHo-
menun 3 : 1. 973. a) (—2; —4), (4; 8); 6) (5; 3); B) (1; 4), (4; 1); 1) (3; ~1),

815 0 O 4, (23:135]: & (s 2, (§: -13). 974.0) s 53, (55 1

6) 3 -2), (-21; 14}; 3 8; -5), (=5: =3), (3; 5), (5; 3); 1) (~4; -2),

(4; 2). 978. IIpn ¢ = —8. 977. Tlepeceralorca B Touke (1; 4). 978. Iipn
= 2. 979.3. 980. 2. 981. 9 &1 40 cx. 982. 11 = 8 cm. 983. 15 u 30 areit.
984. 3 u 6 nueit. 986. ¢, = 10, 4 = 10. 987.-2. 989, 7,2. 990. -25.

991.80. 992.2) h; 6) 32 mam -2, 993. . 094.31,5. 995. 16,5.

996. 635. 997.18; 12; 8. 998. 4%. 1001. a) m > —4; 6) x> -1,2;
B)a<slé;, mMb=z4d; n)x<0,1; ey m>—-4; x)y<10; 3)a= —-0,5.
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10562, a) (-7; -10), (10; 7); 6) (2; 3), (3; 2). 1053, (0; 0), (2; 3), (3; 2),

(-2; -8), (-3; -2), (V75 =7), (T; V7). (-V19; V19), (V195 —V19).
1054. (1 +43; 1-+3), (1-+3; 1+3). 1055. 410 -3 - 4,

\/1_0 -3-4., ¥rasasue. BrOolHuTe NOOACTAHOBRY Y =X + 4.

1056. ‘1;‘5, 1+J" 1057. (1; 8), (8; 1). 1058. (128; 2), (2; 128).

1059. 2, % mam % 1060. (1; 2; 3), (-3; —4; —5). 1061.m = 23.

1063. 50 u, 75 a m 60 «=. 1064 Cymec’raye'r; 22. 1065. C, = (2n — 1%
1066. 2 < n < 20. 1067. 5—. 1073. - -1; -1, 2, —4; -4, 2, -1;

-8, 3, -3. 1074. 1, 4, 7. 1076.2) 2; 6) 1. 1078. x = -3, y = 4.
1079 x,v8 y1 8 21-8 x2 8 y2=8, 2, =8. 1080. x, =5,

Yy = 2, z, =1 1082. 5. 1084, 1029. 1085. 150 u 810. 1086. 54 u 6;

98 u 2. 1089. 0; 63. 1092 Tpas OJIeI', rax kax P(4) =3, P(B) = 2.

1093. P(4) = P(B) = 5. 1094. P(A) = P(B) =l P(C) = —1— P(D) =
4 3
1095. 0.9 - —~0809 1096. —»-ﬁ-ﬁ—!“ 1097. 0,54,
OreBeThl





















