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-

HeoOxomumMoCcTh  pemiarsb
KBaJIpaTHBIC €III€ B JIPEBHOCTH ObLiia
BBI3BAHA  MOTPEOHOCTHIO  pEIIaTh
3aJ1a4M, CBS3aHHBIE C HAXOXKICHUEM
IUIOIIAZIEW 3EMEJIbHBIX YYacTKOB U C
3eMJISIHBIMA ~ paboTaMM  BOEHHOTIO
XapakTepa, a TaKXKe C PA3BUTUEM
aCTPOHOMUM M CaMOU MAaTEMAaTHKH.
KBagparHble ypaBHEHHS BAaBUJIOHSHE
yMenu peuars eure okoiao 2000 ner go
H. 3. [OpaBWIO pPEUICHUSA  ITUX
YpPaBHEHUH, M3JI0)KEHHOE B
BaBunoHCKHMX TeKCTax, COBHAJMACT IO
CYIIIECTBY C COBPEMEHHBIMH, OJIHAKO
HEM3BECTHO, KaKHUM 0O0pa3oM JIOILIH
BABUJIOHSIHE 10 ATOr0 IIPaBUIIA.



JInodant (0k.3 B 10 H.3.)

N pEBHErPEYECKNA MaTeEMATUK U3 AneKcaHapum

OH cobupan n3BecTHble 1 NMpuayMbiBan HOBble 3a4ayn, a rnosgHee
obbeanHun mux B 601bWIOM Tpyde noAd Ha3BaHMeM «ApudmeTuka». U3
TPUHAAUATWN KHUI, BXOAUBLUMX B COCTaB «ApUPMETUKN», TONIbKO LUECTb
nepexunnu xaoc CpeaHNX BEKOB U CTann UCTOYHMKOM BAOXHOBEHUS A5
MaTeMaTMKOB 3Mnoxu Bo3poxkaeHus. OcCTanbHble CeMb KHWUI Nornébnu B
pe3ysibTaTe LENoOYKM Tparmyeckmx cobbiTui, KoTopble OTHpoCMIMn
MaTeMaTUKy K BpeEMeHaM APEBHUX BaBUIOHSIH.

K'5 ANATFic KTa B BepxHeM CTpoke
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dudonayuun-1170r

dopMynbl  pelleHus
KBaApaTHbIX  YpPaBHEHMW B
EBpone 6b1nK BriepBble
n3noxeHbl B “KHure o6 abake”,
HanucaHHou B 1202 roay
NTaNbSHCKUM MaTeMaTUKOM
JleoHapao ®mnboHayun.

Ero kHura cnocobcreoBarna
pacnpoCcTpaHeHNIo
anrebpanyeckmx 3HaHUM He
Tonbko B  Wtanun, HO wu
[epMaHnK, OpaHUUMN U Opyrux
CTpaHax EBponbl.




OTOT BbiBOA W 6bin  cpOpMynMpoOBaH BMepBble

dpaHuy3ckum  MatematukoM @paHcya BueTow,
KOTOPbIW BCE 3HAIOT Kak TeopeMma Buera

B npuBegeHHOM
KBaJpaTHOM YpaBHEHUU
CYMMa KOPHEW YpaBHEHUS
paBHA BTOPOMY
KO3 MULIMEHTY, B3ATOMY C
NPOTMBOMOJIOXHbLIM 3HAKOM, a
NpoOu3BEeAEHNE ero KOPHEN
paBHO cBOH6OAHOMY

KO3 DULMEHTY

X1 +X2=-p
X1 eXx2=g



M. 11ITtudenp

Wien.
Derlag bon 0. Serlad) & o
(5. Shent)

Ho obuiee npaBuio pelueHuns
KBaApaTHbIX YPaBHEHUN, NPU
BCEBO3MOXXHbIX KOMOMHaLNSAX
KO3 PULUMNEHTOB b 1 ¢ bbINo
cdopmynnpoBaHo B EBpone
nuwb B 1544 rogy HeMeuKnM
MaTeMaTukoMm M. LLUtudpenem.



Saadaga Nel

CnopTuBHaga niaowaaka
nnowaabo 1800kB.M nMeeT
(opMy NPSIMOYro/ibHUKA,
I/IMHa KOTOporo Ha 5M 6onblue
LUMPUHBI. HanauTte pa3mepbl
NNoLLAaKMN.



X M- IIMpUHA IUIOIIAJIKH,

(X+5)M- 1yIMHA IUIONIAIKH,

S=x(x+3).

X(x+5)=1800,

x*+5x-1800=0,

D=25+7200=7225>0,

x=(-5£85):2,

X,=-45 HE Y/IOBJIETBOPSCT YCIOBUIO 33/1a4H,
X,=40, x+5=45

OtBet: 40M u 45m




3amaga No2

Hality nBa mocienoBarTelibHbIX HATyPAJIbHBIX YHCIIA,
MIPOU3BEJCHUE KOTOPHIX paBHO 132.

IIycTh X 1 X+1 — HEH3BECTHBIC YMCIIa, TOI/IA
x(x+1)=132,

x? + x -132=0,

D=1+528=529>0,

x=(-14£23):2,

X, =- 12- HE yHOBIIETBOPSIET YCIOBUIO 3a/1a4H,
X2:11, x+1=12.

OtBer: 11 u 12.

CnipaBka.
HaTtypanbHble uicna: 1,2,3,4,5,6,7,...



3amaga No3

Halitu 1Ba mociieqoBaTeIbHBIX HEYETHBIX YUCIIA, €CIU UX
IIpOU3BEACHUE PaBHO 193.

ITycTh X B X+2 — HCKOMBIE YHCa, TOT/IAa
x(x+2)=1953,

x>+2x-195=0,

D=1+195=196>0,

x=-1%14,

X,=-15-He y0oBICTBOPSICT YCIOBUIO 33/1a4H,
x,=13, x+2=15.

Orser: 13uls.

CnipaBka.
HeyeTHble uucna: 1,3,5,7,9,11,..



Baﬂaqa Ne4 [lepumeTp npsIMOyTOJIbHHUKA

paBeH 10 M, wromaab-6 m?. Haiith ero CTOPOHBHI.
IIycTh a 1 b — CTOpPOHBI NPSMOYTOJILHUKA,

torjga P=2(a+b),
2(a+b)=10, a+b=5, a=5-b;
S=b(5-b),

5b-b* =6,

b? -5b+6=0,
D=25-24=1>0,

b=(5+£1):2,
b =3,b,=2;
a=2,a, =3.

OtBeT: 2M ¥ 3M.



3agaydad.MHaycckas 3amada

«Ha 0ee napmuu pazousuiuce

3abasnsanuco 06e3bsHbL.

Yacmb 6ocbmas ux 6 keaopame

B powe seceno pezsunace

Kpuxom padocmuvim 0senaoyame
Bo3oyx ceeoicuti oenawanu...
Bmecme ckonvko mwvl MHe ckadiceltn,
Obe3vsin mam ovLo 8 poue? »



pelieHmne

Pemteryie. Obiiagd 4HCIEHHOCTE CTAH X, TO
2

|.f-.| +12=x

.\_8/.

x4 —64x+12 -64 =0
x4 —64x+ 768 =0

no TeopeMe, obpaTHo# Teopeme Buera,

[ x, +x, = 64;
> x)=48 u x=16.
Xy Xy =768,

3ajadva NMeeT A4Ba peLLueHuns



3amaga Neb6

Onpenenrure CTOPOHBI NPSIMOYTOJIBHOTO OIS
rromaaeo 140 ra, eciiv ogHa €ro CTOpoHa Ha
400 m OonbIIe APYrOM.

CnpaBka
1ra=10000M2



pEIICHUE

(x+400)M- npyras CTOpoHa.
ITo ycaosuro mromans 1400000m>.
- CocraBuM ypaBHEHHUE.
x(x+400)=1400 000,
Jx > + 400 x — 1400 000=0,
D = 160000 + 5600 000 = 5760000

X, =1000,
X, =1400.

OtBet. 1000M, 1400M.




3amaga Neb

PaccrossHre MexX 1y ropojiaMu CKOpbIN
noe3d, HAYIIUK CO CKOPOCThIO 90 KM/4,
IpoXoauT Ha 1,5 4 ObICTpEee TOBApHOIO,
KOTOPBIN UJET CO CKOPOCThIO 60 KM/U.
KakoBO paccTosHue MeX1y ropogamMmu’?



pEIIICHUE

X KM/4-paAcCmOAHUE MEHCOY 20P00aMU;
x/90 u-epems ckopozo noesoa,
x/60 u-epemsa moeaprozo noe3oa;

x/90 menvwe x/60 na 1,54aca.

Cocmaeum ypasunenue:
x/60 -x/90 =3/2;
3x-2x=270;

x=270.

Omeem. 270 km.



3amaga No’7/

Y4YeHUKY U MAacCTEPy AAHO 3aJaHUE
N3rOTOBUTH OJUHAKOBOE KOJINYECTBO
neraiaerd. Macrep, n3roToBisis 18 gerajeu B
4ac, 3aTpaTujl Ha BHIIOJHEHUE 3a0aHus Ha 3
4 MEHBIIIEC, YEM YUYCHHUK, KOTOPBIT
M3TOTABINBAJI JIUIIG 12 nerajier B 4yac.
CKOJIBKO neTajiey ObLIO 3aKa3aHo?



PeweHue.

X-BCs padoTa;
x/18 4.- Bpems 3aTpady€HHOE MaCTEPOM;

x/12 4.- BpeMs 3aTpady€HHOE YUYCHUKOM;

x/18 menbite x/12 Ha 3 4Jaca.
CocTaBUM ypaBHEHUE:

x/12 —x/18 = 3;

3x-2x=108;

x=108.

OtBeT. 108 neranei.



3amaga Nog

ABTOOyC-3KCOpECC OTIPABUIICS OT BOK3alia
B a3pOIIOPT, HAXOMAIIUKCI HA PACCTOSIHUU
60xM oT Bok3ana. Ilaccaxup, oro3gaBuiunu
Ha 5 MMHYT Ha aBTO0YyC, peIIMiI 100paThbCs
10 a’poriopra Ha Takcu. CKOPOCTh TAKCH Ha
10xm/9 Goabire ckopocTH aBToOyca. C
KaKOM CKOPOCTh €Xajl aBTO0yC, €CJIM OH
IpHexaa B a3poIiopT OJHOBPEMEHHO C
TaKCH?



pEIIICHUE

CKOpOCTh Bpewms I1yTh
(Km/4) (49) (KM)
ABTOOYC X 60/X 60

Takcu X+10 60/(X+10) 60




60/(x+10) menbiie 60/x Hal/12.

CocTaBUM ypaBHEHHE:

60/x -60/(x+10)=1/12;
720(x+10)-720x=x(x+10);
720x+7200-720x= x*+10x;

x*+10x-7200=0;

D=28900;

X,=-90 He yAOBICTBOPSICT YCIOBHUIO 3a/1a4H,
x,= 80.

OtgeT. 80 KMm/4ac.



3amaga Ne9

J1J11 BBIBO3a IeCKa U3 Kapbe€pa B aBTOMAPKE
OBLIIO 3aKa3aHO HECKOJIbKO OMUHAKOBBIX
I'Py30BbIX aBTOMOOUJIEH. PYyKOBOJCTBO
aBTOIIApPKa PEIIMJIO, YTO HA KAXKIYIO
MaIlIUHY MOKHO IIOTPY3UTh Ha OAHY TOHHY
rpy3a OO0JIbIlIe, YeM PACCUUTHIBAIIU, U
[I03TOMY IIpUCIIAJIO Ha 4 MallIMHLI MEHBIIIE.
B utore Bce 80 TOHH necka ObLIA BbIBE3CHHI.
CKOJIBbKO MAIlIMH OBLIO 3aKa3aHO B
aBTOMNapKE?



ToHHAX Yucio OO0mun
MAlllnH M aAIllIuH pr3
(T) (1uT) (T)
3aka3zaHo 80/x X 80
Ha camom | 80/(x-4) x-4 80

ACJIC




80/(x-4) oonbme 80/x Ha 1 TOHHY.
CoCTaBMM ypaBHCHHE:
80/(x-4)-80/x=1;

80x-80x+320 = x*-4x;
x>-4x-320=0;

D=1296;

x ,=-16 —He ynoBneTBOpsieT

YCIIOBHIO 33J1a4H;
X, =20.
OTtBet. 20 MaIuH.



. YdeHuK pemni mpounuTarb KHUTY, coaepxainyro 4380
CTPaHUll, 38 HECKOJIBKO JHEU. HO KaXXablil IEHb OH YUTAJ Ha
20 cTpanuly 00dbIIE, YEM IIPEANONArai, U IO3TOMY IIPOYNTAI
KHUTY Ha 4 JHS paHbliie. 3a CKOJILKO JIHEW Oblila IMIpOYUTaHa
KHHUTA?

2. Termoxox nmpomén 18 kM 110 03epy ¥ 40 KM 110 TEUEHUIO
peku 3a 2 4. Hanaure CKOpOCTh TEINIOXO/1A IIPU ABUKECHUHU T10
03€py, €CJIM CKOPOCTh TCUYCHHUS PEKHU paBHA 3 KM/Y.

3.PaccTosiHrue Mexay ropojiaMu CKOPBIX ITOE€31, UIYIIHAM CO
ckopocThio 90 KM/4, IpoxoauT Ha 1,5 4 ObICTpee TOBAPHOTO,
KOTOPBIM UAET CO CKOpocThio 60 kMm/4. KakoBO paccrosiHue
MEXKTY TOPOJaMuU?



OTBETHI:

1. 480/(x-4) — 480/x =20, x =8
2. 18/x +40/(x+3) =2, x=27
3. 270xMm



NOIPELIJEHI/IE 33/au.

X CTPaHMII MPEoJarajl YATaTh YYEHHUK B JI€Hb,
480/x nHeil npenmnonarajg y4eHUK YUTaTh KHUTY,
(x+20) cTpaHuI] YUTAT YYCHUK B JICHD,
480/(x+20) qHei ynTaln Y4EHUK KHHUTY,

480/x- 480/(x+20) =4,
480(x+20)-480x=4x(x+20),
120(x+20)-120x=x(x+20),
120x+2400-120x=x>+20x,

x*+20x-2400=0,

D,=100+2400=2500>0,

x=-10£50,

X, =-60 He yIOBICTBOPACT YCIOBUIO 3a/1a9H,
x,=40, x+20=60, 480:60=8(aHeii) 4uTAI YUCHUK KHHUTY.

OTtBeT: 8 THEMN.



No2

X KM/9-CKOPOCTh TEILJIOX0/1a IO 03€PY,
18/x 4 mén Temnoxona mo 03epy,
(x+3)KM/9 — CKOPOCTH TEIJI0X0/Ia IO TCUSHUIO PEKH,
40/ (x+3)4 mén Tennoxoa Mo peke,

18/x+ 40/ (x+3)=2,

18 (x+3)+40x=2x (x+3),
9(x+3)+20x=x(x+3),

Ox+27+20x=x>+3Xx,

x? -26x-27=0,

D =169+27=196>0,

x=13+14,

X, =-1 HE yIOBIETBOPAET YCIOBUIO 3a/1auH,
x,=27.

Otser: 27 xM/4



N23.

X KM- PaCCTOSIHUE MEXY TOPOJIaMU;

x/90 4 3aTpaTui CKOPBIA OE3]] Ha BECh ITYTh;
x/60 4 3aTpaThil TPy30BOM NOE3] Ha BECh MY Th;
x/60 > x/90 Ha 1,5;

x/60-x/90=1,5;

YMHOKHAM 00€ 4acTu ypaBHEHHMs Ha 180, moaydum
3x-2x=270;

x=270.

OtBert: 270xM



