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PEIIIEHHH 3A/I4H 11 KIACCA. 

11.1.  JlaHI HeHyJeBIe HcIa a, b , c , d  TaKe, TO 

d a d  a a  b  a b  
TaKKe + - z - + -- y - + - z - J '  

c  b  b  c c  d  d  c  

a  C  a  C  C  d  C  d  -  + - = - + - - 1 - = - l -  BepHO JIH, HTO TOT/Ia 
b d d b  a b  b  a  '  

Om«em. Bepno. 

Peuueue. IHpeo6pa3yeM nepBoe paBeHCTBO K BJIy 

9 + £ - 9 4 £, =  a ( } - 5 ) = c ( ; - 5 ),  
b  d  d  b '  b  d  b  d '  

(a - c) (� - �) = 0 ⇒ (a-c)(d-b) = 0. 
b d bd 

Orcoa cnIeIyeT, To JH6o a = c ,  M o b  = d .  

IHpeo6pa3yeM BTOpOe paBeHCTBO K BHIy 

s 4 £ + % , =  c ( - - ! ) = ( } - ) ,  =  
a b  b  a  a b  a b  

c - 0 ) ( - ' ) = o ,  ( g - - ) _ o  
a  b  ab 

Orcoa cnIeIyeT, To JH6o c = d ,  n 6 oa = b .  

IIOTOMy IIOJIyHaeM, HTO KaK MHHHMyM TpH M3 eTIp~x Ce1 a, b, c, d paBHBI MeKIy CO6of. 

IHpeo6pa3yeM MCKOMIe DaBeHCTBa K aHaJIOTHHHOMy BHJIy, IIOJIVHHM 

4 + 4 - 9 9 =  4( - } ) = a ( - - ' ) ,  =  
c  b  b  c  c  b  c  b  

- @ ( - $ ) - o .  4 4 - g oo 

e 9 9 !  a ( - 5 ) = » ( - 5 ) ,  =  
c  d  d  c  c  d  c  d  

( a - b )y (- ± ) = 0 ,  (-bd-co. 
c  d  cd 

TaKHM 06pa30M, HCKOMIe paBeHCTBa TaKKe BepHIe. 

11.2. Iler IIDJIVMaI TDH pa3JIHHHBIX HDDaIIHOHaJIHBIX HHCJIa H 3aIIHCa.JI Ha IIOCKe BCe BO3MOKHIe 

IIOIIapHBIe CVMMI THX HHCe1. MOrJIO JIM IIOJIVHHTCH TaK, TO IleT 3aIHCa1 TOJIKO DaIIHOHaJIBHIe HHCJ1a? 

Omem. He Morn1o. 

Peuueue. 

lyCT IHeT IIpHIy MaJI pa31HHHIe HpDaIIHOHaIHIe MC1a a, b, C M JIIH HIX 3aI1HCa.JI TDH CyMMI, TO 

eCT TDH DaIIMOHaJIHIX HHCJIa 

a +  b  =  p, b + c = q ,  c  +  a  =  r. 

HO TOTI1a CyMMa 

( a +  b) + ( a  + c )  =  p  +  r  =  2a + (b + c) 
TOKe DaIIHOHaIBHOe HHCIO, OTKVJIa IIOJIVHaeM, HTO DaIIHOHaIBHO M HHCJIO 

2a = (2a + (b + c)) - ( b  +  c) = p + r  - q ,  

a  3HaHT, M HHCJIO O TOKe DaIHOHaJIHOe. TO IIpOTHBODeHHT TOMV VCIOBHIO, HTO a -HppaIOHaJ1Hoe 

HCJIO. 
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11.3. JIBe OKpyKHOCTH Q H C IIeHTpaM O, O nepeCeKaOTC B TOHKax A B. Hepe3 TOKy A IpOBeJIH 

IIpMVIO, IIapaJJIeJIHy1O O,0. Ta IpMa BTODHHHO IIepeCeKIa OKDyKHOCTH ; 6 B TOHKaX C D .  

Ilycr E c e p e a  orpe3Ka CD. JI0Ka3aT6, T0 4 0 , A 0 =  40,EO 

/lox3amet6cm6o. 

IIpoBeeM 0Tpe3OK AB, TOr1a AB IL 0,0 (TaK KaK eTIp~XyTOIIHHK A0,BO IIeITOHI1) M TaK KaK 

CD J I 0 , 0 ,  nOTOMy AB L CD. Tora 0Tpe3KH BC BD IIMaMeTpI OKpyKHOcTei @, « 

COOTBeTCTBeHHO, CJIeIOBaTeJIBHO, O, M O BIHOTC CeDeJIHHaMH OTpe3KOB BC BD COOTBeTCTBeHHO. 
1 

3HaHT, OE OE - CpeHe J TpeyrOJIHKa ABCD, oTKyIa ceIyeT, T0 0,E = - B D  = 0 D  = 0 A  
2  

1  

H O E  = - B C  = 0 , C  = 0 , A .  HoTOMy TpeyTOTHHKH /0,A0 AOEO, paBHI IIO TpeTLeMy IIpW3HaKy 
2 

paBecTBa TpeyrOIHHKOB (0,E = 0A, OE = 0 , A ,  0,0 06uan), cnenOBaTen1HO, 4O,AO = Z0,EO, 

TO H Tpe60Ba10CB JI0Ka3aT. 

D 

11.4. B Ta6Ly c 45 CcTpOKaM 30 cro16uaM 3an1can1H Bce pauuute cn1a oT 1 10 2024, KoTOpIe ue 

oe.vumc a 3.  Hp TOM OKa3a10CL, HTO B JI06OM KBaIpaTe C pa3MepaM 2Z X Z H B JIO6OM IIpIMOyTOJIHHKe 

c pa3MepaM 2 X 3 cyMMa Ce1 oeumc a 3.  BepHO JII, HTO Hai1eTC KBa1paT C pa3MepaM 3 X 3, B 

KOTODOM CyMMa HHCeJI TOKe JIeJIHTC Ha ? 

Om«em. Hesepno. 
2025 

Peuueue. CpeI HaTypanHIX HHCeJ1 OT 1 110 2025 pOBHO = 675 Ce1, KOTOpIe JIe1HTC Ha 3 
3 

(3IIeCE HHCJ10 2025 J1e1ITC Ha 3), nOTOMy CpeIH HaTypaJTHBIX HCeJ1 OT 1 10 2024 pOBHO 2025 -- 6 7 5  =  

1350 = 4 5 · 3 0  HCen1, KOTOpIe He JIeJ1HTC Ha 3.  ro O3HaaeT, TO BCe TaKHe HHCJIa DOBHO IIO OIHOMy pa3y 

MOTyT 6BITE 3aIIHCaHBI B Ta6JIHLIe Cc 45 CTpOKaMH H 30 CTO16LIaMH, H Ta6J1HLIa 6yJIeT 3an10JIHeHa IIOJIHOCT1O. 

IIp TOM CpeIII THX HHCeJI IIOJIOBHHa HMeeT OCTaTOK OT IeIeH Ha 3, paBHI 1, a JIpyra IO1OBHHa HMeeT 

OCTaTOK OT JIeIeH Ha 3, paBH 2.  Tor1a B Ta6HLIe BMeCTO CaMIX HHCe.JI MOKHO 3aIHCaT HX OCTaTK OT 

IIeIeHHH Ha 3 IOJIyHTCH, HTO B Ta6J1IIIe 6yJIyT 3aI1HCaHI 675 cen1 1 675 Cen1 Z, Ip TOM yC1OBHH 

3a1aH 6yJIyT BBIIIOJIHeHBI. 

Tax KaK B KaKIOM IIDHMOVTOIHHKe C pa3MepaM 2 X 3 CyMMa HHCeI IIeJIHTC Ha 33, a TaKKe B 

KaKJIOM KBaIpaTe C pa3MepaM 2 X 2Z CyMMa HHCeI JIeJIMTCH Ha 33, TO M B KaKIOM IIDHMOVTOJIHHKe C 

pa3MepaM 1 X 2Z CyMMa HHCeJI TaKKe JIeIHTCI Ha 3. TO O3HaHaeT, TO B COCeIHMX IIO CTODOHe KIeTKaX 

3aIHCaHEI HHCJIa, MMeOIIIHe pa3HBIe OCTaTKH OT JIeIeHHI Ha 33, To ecT HCIa 1 2. Ho Tora HHC1a, 

CTOHIIIHe B KJIeTKaX, COCeIHHX IIO BCDIIIHHe, HO He COCeJIHHX IIO CTODOHe, 6yIyT 3aIHCaHBI OJIHHaKOBIe 
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OCTaTKH. CeOBaTeJIBHO, Ta6JIHLIy MOKHO paCKDaCHT B JIBa IIBeTa B IIIaXMaTHOM IIODJIKe TaK, HTO, 

HaIIpHMeD, B 6e1IX KJIeTKaX 3aIHCaH OCTaTOK 1, a B HepHBIX KIeTKaX 3aIIHCaH OCTaTOK Z. 

TaKM 06pa3OM, B JO6OM KBaIpaTe C pa3MepaM 3 X 3 6ypeT 5 KIeTOK OIIHOTO LIBeTa H 4 KIeTK 

Ipyroro LBeTa, TO ecT JH6o 6yper 3ancao 5 cen 1 4 ca Z, J6o Hao6opor 6yneT 3ancaHo 4 

ca 1 5 cen 2. B nepBoM cnyHae OCTaTOK OT JIeIeHHM CyMMI Ce1 Ha 3 6yIeT paBe 1, BO BTODOM 

cJIyHae OCTaTOK OT IeIeHHI CVMMI HHCeJI Ha 33 6yneT paBe 2Z. IHOTOMy B O6OMX CJIVaX CyMMa HHCeJI B 

JO6OM KBaIpaTe c pa3MepaM 3 X 3 He 6yIeT IIeJIHTBCH Ha 3. 

11.5. J[Be napa6OI, BJIHOIIIMeC TpabHKaMH KBaIpaTHIX TD~XIIeHOB y = x + ax + b 

y = x - c x  - d ,  KaCaOTC B HeKOTOpO TOKe. /[OKa3aTL, HTO TOHKa KaCaH eCTb CepemHa orpe3Ka c 

KOHLIaMH B BepIIIHHax THX napa601. 

Peuueue. 

BepIHa Al nepoi napa6OJI C ypaBHeHHeM = x + ax + b MeeT KOOpIHHaTI 

= 5 = ( - £ ) + a · ( - S ) + » - ,  + » = - f + n  

y  = ?  c  -  d  

y  = v ?  +av + b  

BepIa B BTOpOi napa6on1I C ypaBeMeM y = -x cx - d  MeeT KOOpJIIHaTI 

• - '  n = ( - 5 ) - e ( - 5 ) - = - , + 5 - d = f­ 
Tora c e p e a  C  Orpe3Ka AB MeeT KOOpJIHHaTI 

a C 

_ + x  _ 2  2 a + c  
X  - - - - - - -  - -  

2  2  4 '  

a? c? 

· _ t _ t , "d _ d , e a °  
y  2  2  2  8  .  

lo yCJIOBHO JIBe IIapa6OJI, HBJIHOIIIHeC TDapHKaMH KBaIDpaTHIX TD~XHJIeHOB y = + ax + b 

y = - x c x - d ,  KaCaOTC B HeKOTOpO TOKe M. To O3HaaeT, TO KBaIpaTHOe ypaBHeHHe 

x2 + a x +  b  = -x  - c x  -  d, ⇒ 2 + (a + c)x + (b + d) = 0, =» 

2 4 @ + °  , _ o  
X  - X  - - -  

2  2  

T 
.. 2 + a+c b+d 

HMeeT TOJIKO OJIHO DeIIIeHHe. OIa IHCKpHMHHaHT IIOJIVHeHHOTO KBaIpaTHOrO TpexIeHa X' , X  

paBeH HyJIO: 

p(29) • • 2 ° o,  . ± e 2 ( + , =  

2  2  '  4  

hid _no;_(s) 
, , , .  
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IIOTOMy yDaBHeHHe Ha a6CLIMCCy TOHKH KaCaHH M MeeT BHI 

() ( es s ' + } · ·  4  - ()  =  1 - - ()  =  ,  =  - - .  4  4  '  4  '  O  4  

Koop/Hara y TOKH KacaHH M paBHa 

( a+c)2 ( a+c) a
2 ac c

2 
a

2 ac 
y o =  ,, + a ·  ; + b = , s t , t b =  

3a2 ac c2 a2 ac c2 c2 a2 

= - - - - + - + b  =  - - - - - - + - - - + b  =  
16 8 16 16 8 16 8 8 

- ( s . r s , » = «  ( 9 ) )  - - 'T K  KdK - ­ 

4 8 4 2 

b+d c?-a? c?-a? b-d 

= - + + b = + -, = y .  

IIoTOMy TOKa Kaas M coBaaeT c cepenoi C 0Tpe3Ka AB c KOHLIaMH B BepIIIMHaX A B TMX 

mapa6on1. 

JIOHOJIHHTEI6HIE VKA3AHHH IIO IPOBEPKE H OIEHKE. 

11.1.  a). OHO M3 DaBeHCTB pa3JI0KeHO B IIpOH3BeIeHHe no I ~atty 3a aocooe. 

6). IloKa3aHO, TO TpH M3 HeTIp~X HHCeJI DaBHI MeKIy co6oii 3 6aa. 

11.2. IHOKa3aHO, TO JIM6O CyMMa CyMM DaLIHOHaJIHa, JI6O pa3HOCTB CyMM DaLIHOHaJIHa - 3  6aa. 

11.3. a). IlOKaaHo, ro BC BD MaMeTpI OKpyHOCTei1 , M 6 2 6aa. 

6). IloKa3aHo, TO 0,E OE -CpeIHHe JIIHHH TpeyTOITHHKa BCD 2 6aa. 

B). IloKa3aHo, To 0,E = 0A OE = 0 , A  eut~ 3 6aa. 

JHo6oe noocmbio 6epoe peIeHHe OIIeHHBaeTC B 7 6a1106. 

11.4. a). IloncTaHo cIO Ce ocTaTKaM 1 H Z  or JIeeHM Ha 3 - I  6at. 

6). IlOKa3aHO, TO B IIpHMOyrOJIHHKe c pa3MepaM 1 x 2 cyMMa HCeJI TaKKe IeJ1TC Ha 3 - 2  

6a.a. 

B). IHOKa3aHo, TO BO BCe Ta61ILIe HCIa C OCTaTKaMH 1 H Z OT IIeIeHHH Ha 33 paCIOOKeHI B 

IIIaX MaTHOM IIOpIKe - 2  6aa. 

r). BepHOe IOIICHHTaHI OCTaTK B KBaIpaTe c pa3MepaMn 3 x 3 --eu~ 2 6aa. 

11.5. a). Hanea cepema C orpe3a AB 1 6aa. 

6). IIO1yHeHO yCJIOBHe KaCaHH JIByX apa6on1 - 2  6aa. 

B). HaineHa a6cucca x TOKM KaCaH - 2  6aa. 

r). Hai1eHa OpHaTa y' TOK KaCaHH - 2  6aa. 


