YPaBHeHI/Iﬂ B I EJbIX YUCJIaX.

JIroboe ypaBHEHHUE, KOTOPOE TPEOYETCS PEIIUTh B LIEIBIX YMUCIaX, HA3bIBACTCS
1o(aHTOBBIM yYpaBHEHHEM. AJICKCaHIPUICKUI MaTeMaTuK J{nodaHT, >KUBIIUH OKOJIO 2 THICSY
JIET TOMY Ha3aJl, OIMCcal OOIIUe METOIbI PEIICHUS TAKMX YPABHCHU B CBOCH KHHTE
«Apupmerukay. J{nopaHTOBEI YpaBHEHHS HMEIOT, KaK MPABUIIO, MHOTO PEIICHUMN, ITOATOMY HX
Ha3bIBAIOT HEOMNPEICJICHHBIMU YPABHCHHUSIMHU, & PEUICHUS TAKUX YPaBHEHUH 3aMUCHIBAIOT B OOIIEM
BHJIE C UCIIOJIB30BAHUEM LIEJIOUYHMCICHHOIO ITapameTpa.

MO>KHO YCJIOBHO BBIJICIUTH CJICIYIONINE METOBI PEIICHUS TUO(PAHTOBBIX YpaBHEHUH:
METO/I MOJTHOTO TIepebopa BCEX BO3MOXKHBIX 3HAYCHUI IEPEMEHHBIX, BXOSIIUX B YPAaBHECHHUE;
METO/I Pa3JIOKEHHUSI Ha MHOKHUTEIIN; METOJ], OCHOBAaHHBIN Ha BRIPAXKEHUU OJHOW MEPEMEHHOM uepes
JPYTYIO ¥ BBIJICJICHUH 1IETION YacTh JpOOH; METO/IbI, OCHOBAHHBIE HA BBIJICIICHUH TTOJTHOTO
KBaJpaTa; METOJ] PEIICHUs YPABHEHUS C IBYMs MTEPEMEHHBIMH KaK KBaJIPaTHOTO OTHOCUTEIHHO
OJIHOM W3 MEPEMEHHBIX; METO/I, OCHOBAHHBIN Ha OIICHKE BBHIPAKCHUM, BXOSIINX B YPaBHEHUE;
METOJI, OCHOBaHHBIN Ha anroput™me EBKIUIa; METOI, OCHOBaHHBIM HAa TEOPHHU LIETIHBIX APOOEii;
METO/I, OCHOBAaHHBIN HA TEOPUHU CPaBHEHUI; METOJ] OECKOHEYHOTO CITyCKa U JIp.

[Ipu noaroroske k EI'D (19 3agaua) u onuMnuagam, HEOOX0IMMO YMETh pellaTh JIMHEHHbIE
1 kBajgpatHbie JlnohaHTOBBI ypaBHEHUS.

PaccmoTpuM HECKOTBKO METOOB PEIICHUS TMHEHHBIX YPABHEHUH B 1IEJIBIX YHCIIAX.

CpaBHeHue j1eBOM M paBoii yacteil ypapHeHusi. CooOpakeHHs 1eJIUMOCTH.

Ipumep 1: lokaxwute, uto 7X+14y =76 He UMEET LENbIX PEIICHUII.

Pewenue: Kaxnoe cnaraemoe JeBON 4aCTH YpaBHEHUS JIETUTCA Ha 7, TIOATOMY UX CyMMa JEIUTCSA
Ha 7, a YUCJI0 B IIPaBOM YacTU ypaBHEHUs Ha 7 He AenuTcs. CienoBaTeIbHO YpaBHEHHE HE UMEET
pELICHUH B IENIbIX YUCIIAX.

Ipumep 2: CyliecTBYeT JI1 LIeJI0€ YHCII0, TaKoe, uTo X° —3X° +2X +2023 =0
Pewenue: TIpeoGpasyeM JIeBYI0 4acTh HCXOAHOro ypaherus: X(X—1)(x—2)=-2023

JleBast yacTh ypaBHEHHS JCIUTCS Ha 6 KaK IPOU3BEACHHUE TPEX MOCISI0BATEIBHBIX YHCEII, & YHCIIO
2023 ue nenutcs Ha 6. CiegoBaTeIbHO, TAKOTO YUCIIA HE CYIIECTBYET.

Ipumep 3: PemuTe B 1iensIx unciax ypasuenue 2022x+ 2023y = 2024

Pewenue: Tlepenumiem ypaBuenue B Buae Y —2 = 2022 —2022x — 2022y

Kaxnoe ciaraemoe B npaBoii yactu nenutcs Ha 2022, Torga ux cymma aenurcs Ha 2022, 3HaUuT
y—2=2022-k, keZ

y=2022-k+2

Ho torpa

(2022 k+ 2)— 2=2022-2022x—2022- (2022 k+ 2)

kzl—X—(2022-k+2)
x=-2023-k -1
Omeem:. (—2023-k—1; 2022-k+2), keZ



Pemienue JMHeHBIX )II/IO(l)aHTOBLIX ypaBHeHHﬁ C MOMOIIBI0 YaCTHOI'0 pelIeHUs

B mkonbHBIX y4eOHUKAX MOXHO BCTPETUTH CIICAYIONIYIO Teopemy: JInneitHoe qruodanToBo
ypaBHeHUe ax+by=c, rae a, b, c EZ umeeT penieHre Tora U TOJIbKO TOr1a, KOT/Aa ¢ JEJIUTCS Ha
HO/I uncen a u b. Ecniu d=HO/I(a, b), a=ai1d, b=b:d, c=c1d u (Xo, Yo) — HEKOTOpOE pelIcHHE
ypaBHEHHS ax+by=c, To Bce pelieHus 3aaaTcs Gopmynamu x=xo+b1it, y=yo—aut, rme t —
MIPOU3BOJIEHOE IEJI0E YHUCIIO.

IIpumep 4. (Onumnuaoa MI'Y, 1969) OcTtaTok OT Jie/ieHHs] HEKOTOPOTO HATYPaJbHOTO YKciia N Ha 6
paBeH 4, ocTaTok ot AeneHus N Ha 15 paBeH 7. UeMy paBeH oCcTaToK OT JesieHus unciaa N Ha 307

. |n=6k+4,keN
Pewenue: V3 ycnoBus nmpumepa nojay4uM CHCTEMY YPaBHEHUI
n=15t+7,teN

Otcroma 2k —5t =1.

Tak kak HO/I(2,5)=1, To perienne umeetcs. Haitnem kakoe-uuOyap gactHoe perrenue (K,t),
Hanpumep, napa (3,1) - pemienue, Toraa Bce ocTajabHbIE PELIECHUS 33/1al0TCS B BUJIE
(3+5m,1+2m),meZ

n=6(3+5m)+4=22+30m
n=15(1+2m)+7=22+30m

CrnenoBarenbHO, OcTaTOK OT AesieHus N Ha 30 paBeH 22.
Omeem: 22

Ocrainock nozctaButh HaiiieHubie (K,t) B cuctemy {

MeTtoa cycka

Merton criycka — 3TO METOJI PELICHUS TMHEUHBIX YPABHEHHI B LIEJIBIX YHCIIAX, OCHOBAHHBII
Ha anroputMe EBknnna. Meroa criycka nmperosaraeT cHadaia mocjieJoBaTeIbHOE BhIpayKEHUE
OJIHOM MepeMeHO yepe3 ApYTyIo, TIoKa B MPEACTABICHUH EPEMEHHON HE OCTaHETCs Ipooeii, a
3aTeM, MOCIIEeI0BATEIbHOE «BOCXOXKICHUE) T10 IIETI0UYKE PABEHCTB, JJISl OJIyUeHUs O0IIero
pElIeHUs YPaBHEHHUS.

Ipumep 5: (EI'D, 2010) Haiitu Bce 1iensie penicaus ypaaenus 113x+179y =17,
yaoBieTBOpstoiire HepaBencTam X >0,y +100>0.

Pewenue:
BLI6epeM HCU3BCCTHOC, HMCIOIICC HauMEHBIIHH T10 MOAYJIO KOS(b(bI/II_II/IeHT (B HameM ciryvae 3ToO
-179y +17
113
=179y +17 -113y-66y+17 y+ —66y+17
113 113 113

X), M BBIPA3HUM €T0 4Yepe3 JApyroe HEU3BECTHOE: X =

Brigenum eIy 4acTh: X =

—66y+17
OueBuIHO, 4TO X OyJeT LIEIbIM, €CIIH BRIpaXKEHUE TR OKa)KeTCs LIEJIbIM,
4TO, B CBOIO OYepe/ib, OyIeT MIMETh MECTO TOr/a, Koraa uncio —66y +17 6e3
ocraTka fenurcs Ha 113.
BBeznem 10nomHUTENBHYIO HETOYUCIEHHYIO IEPEMEHHYIO Z; CIEAYIOUIUM 00pa3oM:
—66y+17=113z,.

B pesynbrare nonyuuiamn ypaBHEHHE TAKOTO e THIA, KaK U MepBOHAYAIBLHOE, HO YK€ C MEHBIINMHU
Ko punmeHTamu.



Janee npeuiaraeTcst IOBTOPUTH BCE TE YK€ AEUCTBUS, TOJIBKO YKE C HOBBIM YPAaBHEHUEM JI0 TEX
0P, TIOKa MPEACTAaBIECHUY IEPEMEHHON HE OCTAHETCsI IpOOEii.

BHOBB BBIpa3uM MEPEMEHHYIO C MEHBIINUM T10 MOJYJII0 KOA(P(PUIIMEHTOM U BBIACTHM €€ LETYI0
-113z, +17 472, +17

4acTb, B JAHHOM CJIy4ae 3TO IEpEMEHHas Y@ Y = 56 Z,+ P

477, +17

UtoObI Y OBUTO ETBIM, HAJI0 TOTPEOOBATH, YTOOBI «XBOCTHK OBLI IEJIEIM YKCIIOM, IS

sroro —47z, +17 1omxkHO OBITH KPaTHO 66, TOr/a BBEAEM HOBYIO IIEPEMEHHYIO Z, € Z TaKylo YTO

—472,+17 =662,. 1 paccMOTpuM Temneps yKe ITO ypaBHEHUE MO MPEJI0KEHHOMY alrOPUTMY.

BripazuM nepeMeHHyI0 ¢ HAMMEHBIINM 0 MOJTYJTFO KO MHUIIHEHTOM:
17-66z, 17-19z,

7, =————==-12,+—————=. [loTpebyeM, 4TOOBI «XBOCTHK» OBLI LIEJIBIM, BBEJIEM HOBYIO

47

LEJIOYHCICHHYIO IIEPEMEHHYI0 Z, € Z TaKkyto uTto 17 -197, = 47Z7,. Beipasum nepeMeHHYIO C
17-47z, 17-9z,
19
«XBOCTHK» OBLI II€JIbIM, BBEIEM HOBYIO IIEJIOUUCICHHYIO IEPEMEHHYIO Z, € Z TaKylO 4TO

17-9z,=19z,.

MEHBIINM 110 MOAYJIIO KOAPPUIHUEHTOM: Z, = —27,+

. [lorpebyem, uToObI

17-19z, 8-12,
BbIpazuM nepeMeHHy10 ¢ MEHBILIUM 110 MOAYJII0 KO3 duuueHTom: z, = B a— =1-2z, + .

[ToTpeGyeM, 4TOOBI «XBOCTHK» OBLI II€IBIM, BBEIEM HOBYIO IIEJIOUUCICHHYIO IEPEMEHHYI0 Z, € Z
TaKylo 4to 8-z, =9z,. Belpa3uM nepeMeHHy0 ¢ MEHBIIUM 10 MOIYJIIO KO3(DMHLIUEHTOM:

Z, =8-9z.. Buaum, 4TO B IpeCTaBICHNH IIEPEMEHHOI HET OOoJIbIIIE APOOEH, «CITyCK» 3aKOHYEH.

Torapa 0003Ha4MM MOCIEHIO BBEICHHYIO IEPEMEHHYIO Z, =1, M HauHeM «1ogbemM». B oOpatHOM

IMOpAAKE BO3Bpallia€MCi K UCXOJHBIM IIEPEMCHHBIM U BBIPAXKAEM HUX YEPE3 teZ.
z,=8-9z, =8-9t

7,=1-27,+ 2 % :1—2(8—9t)+wzl9t—15
7,= 27+ 9% _ —2(19t—15)+17_9(11§t_15) =38-4Tt
z,=— 2+%:—(38—47t)+17_19(38_47t)=—53+66t
y=—z,+ 2B (53 66t)+ AT(SSHE)HLT o iy
66 66
x =y 20V HT —(91-113t)+ ~66(91-1131) +17 =179t —144
113 113

PenieHreM ypaBHEHHS B LENBIX YKCIax OyayT Bce mapsl uncen (X;Y) 3amucaHHbie B 00IIEM BHIE

(179t —-144;91-113t) ,rne te Z.
179t-144>0

[Mpunsie Bo Buumanue yciaosust X >0,y +100 >0 naxomum T.e. t=1, Torma
91-113t+100>0

Xx=35Yy=-22.

Omeem: X =35y =-22



3nech caenaeM Ba 3ameuaHust. Bo-iepBbIX, peleHns ypaBHEHUS MOXKET BBITIISIETh TO-pPa3HOMY,
Tak Kak t € Z .Hampuwmep, 3anuce (179t —144;91-113t) u (179t —323;204 -113t) 3amarot oaHO U
TO YK€ MHOXKECTBO penieHuil. [Ipu nepBoii 3anucu napy pemenuit X =35,y =—22 Mbl nojgy4aem
pu t =1, a Ipu BTOPOM 3aIMCH 3Ty K€ MMapy PELICHUN NIOJIy4YUM IpH t = 2.

Bo-BTOpBIX, Takue «rIIyOOKHE CITyCKH», KaK MPEACTaBICHO B TPETHEM MPHUMEPE, BCTPEUAIOTCS
Kpaiine peako. J[aBaiiTe pemmM METOA0M «CITyCKa» YpaBHEHHE U3 BToporo npumepa: 2k —5t =1.
Bribupaem menbmmii mo Momyio koddduruent, 2k =1+5t, BbIpakaeM NEpEeMEHHYIO U BBIICISIEM

1+5t 1+t
nenyro yacth K =—— =2t + T , «XBOCTHK» JOJDKEH OBITh II€JIBIM, BBOAUM HOBYIO TIEPEMEHHYIO

1+t
meZ,tae m= T , Torma 1+t =2m u t =2m—1. CycK 3aKOHYEH, TaK KaK B BRIPAKEHUU JJIs

t Her apoOeit. Haunnaem noxwem. [logctaBum BhIpaxkeHHE

1+t 2m-1)

1+
k=2t t—= 2(2m —l)+(T =5m-2 . Toraa pemenuem ypaBHeHus 2K —5t =1 B mesbIx

uncnax Oymyt mapsl (K;t) 3amanusie B Buge (5m—2;2m—1),m € Z . TlousTHO, 9TO
(5m—2;2m—1), m € Z 3agaeT TaKoe K€ MHOKECTBO PELIEHUI ypaBHEHHIA, UTO
(3+5m;1+2m),meZ.

[Iepeiinem Tenepbs METOIaM pPEIICHNS] HEKOTOPBIX HEJTUHENHBIX YPABHEHUM.

PazyioskeHne Ha MHOKHTEJIHN

Ipumep 6. Penuth B HATYypalIbHBIX YKCIaX ypaBHeHHE XY — 7Y +3X=39.

Pewenue: Tlpu peniennn HEMMHEHHBIX YpaBHEHUH, HEOOXOUMO OTPAHUYUTh TIEPEOOP pa3IMIHBIX
BapuaHTOB. J1Ji 3TOro MCHOJB3YIOT Pa3IMYHbIE METObI, HAIIPUMED, Pa3I0KEHHE Ha MHOKUTEIH.
Xy—7y+3x=39;y(x—7)+3x—-21=18; y(x-7)+3(x—7) =18;

(x=7)(y+3)=18

[Tonnmaem, 4To B CKOOKaxX CTOAT LieJble Yncia U nepedrupaeM Bce BOZMOXKHBIE 1IeJIbie MHOKHUTEIH,
Mpou3BeieHHe KOTOpBIX paBHO 18. [Ipuyem, Bo BTOpOi CKOOKE CTOMT HATypajbHOE YHCIIO, a

MHOXHNTCIIN JOJI?KHBI OBITE OJIHOI'O 3HaKa, Torla v I1cpBas CKOOKa JOJDKHAa OBITH IIOJIOKUTCIIbHA,
MMO3TOMY BCC BApUAHTHI C OTPULATCIIbHBIMHA MHOXUTCIIAIMU HAM HC MOAXOMAT.

X—7=2 X—7=9 |[x-7=3 X—7=6 [x-7=1 Xx—7=18

y+3=9 |y+3=2 |y+3=6 |y+3=3 |y+3=18 |y+3=1
BLI6I/Ipa$I NOoAXOAAIIUEC PCHICHHUA B BUIC HaTypaJ'IBHLIX YHUCCII, nonyqaeM CJ'IC,Z[yIOI_HI/Iﬁ OTBCT.
(10;3),(9;6),(8;15).
Omeem: (10; 3),(9;6),(8;15).
9T oT anMep ILCMOHCTpI/IpyeT TaKy'IO NUACHO peH_IeHI/ISIZ IIOIIBITATHCA Hpe)lCTaBI/ITL J'IeBYIO 4HacTb
ypaBHeHI/IH B BUJIC HpOI/I3BeI[eHI/I$I HCCKOJIBbKHUX MHOXKHUT! eneﬁ Tak, LIT06I>I B npaBoﬁ qactu HpI/I 9TOM

MOJIYUHMJIOCH LEJIOC YN CJIO. I[anee peUICHUC 0OBIYHO Impeamnoraract OHpG,Z[GJ'ICHHHfI JIOTUYECKUM
nepeGop, W Halla 3ajia4qa, 1o BO3MOXKXHOCTHU, COKpPATUTb 3TOT HepeGOp.



Pemenus YPaBHEHUS C ABYMSA NIEPEMEHHBIMHA KaK KBA/IpAaTHOI'0 OTHOCUTEJILHO OIHOH U3
NMEePEMECHHDBIX.

Ipumep: PemmTh B 1eNIbIX unciax ypapHenue 9X° +16xy —4y® =—11.
Pewenue: PaccMOTpUM JIEBYIO YacTh YpaBHEHUS KaK KBAJAPATHBIN TPEXWICH OTHOCUTEIBHO
nepeMeHHoi X ¢ kod(pdumuentamu 9,16y, —4y’ . KopHu Takoro KaapaTHOro TpexuaeHa

2
-2y, 2y MO>XHO HAaWTH, HAaIIpUMep, 110 TeopeMe Buera.
9 9 b

Torma Moxkem pa3yioKUTh MHOTOWIEH HA MHOKUTEU 9(X + 2y)(x - %j =-11, oTkyna
(x+2y)(9x—2y)=-11.

JleBas yacTh MPENCTABISIET COOO MPOU3BEICHUE IEIBIX YHCEII, TOTa OCTAIOCh PACCMOTPETh 4
cIyvast:

X+2y=1 X+2y=-11 [x+2y=-1 ([x+2y=11
Ox—-2y=-11 |9x-2y=1 Ox-2y=11 |9x-2y=-1
Omsem: (-11); (-L-5); (L-1); (L5).

BoipaxkeHue 0HO MepeMeHHOM Yepe3 APYryI0 U BbIIeJICHUM 1eJI0H 4YacTH Apo0u.

Ecnu ypaBHEHHE ¢ IByMs ITepEMEHHBIMU SIBIISICTCS TUHEHHBIM OTHOCUTEIBHO OJHOU U3 HUX, TO
MO>KHO TOIIBITaThCA BBIPA3UTh OJHY IIEPEMEHHYIO Yepe3 APYTYIO , a 3aT€M BbIIEIUTh B 3TOM
BBIPAYKEHUU 1IEITYI0 YacTh.

Ipumep 8: Pemute B 1ENBIX YnCIaX ypaBHeHHE 3XY +2X—6y—-7=0,
Pewenue: Bpipazum nepemMeHHyr0 X uepes Y .
3Xy+2x=6y+7
X(3y+2)=6y+7
= 6y+7
3y+2

BBI,Z[GJ'II/IM HCIYI0 4acCTb

x_6y+7_2(3y+2)+3_2(3y+2)+ 3 _a. 3
“3y+2  3y+2  3y+2 3y+2  3y+2

HOCKOHLKy qucia X1 Y sBIAIOTCA LEJIbIMU, TO JOJI2KCH OBITh OCJIBIM. 3HaMeHaTenb I[pO6I/I

3y+2

3y +2 aBisercs OCJIBIM YHUCIIOM, 3HAYUT OH JOJIXKCH OBITH JACIUTCICM YUClia 3.

Octanoch paccMOTpeTh 4 ciryydast:
1

3y +2=1 He MOAXOIUT, TaK KaK Y = _§ HE LIEJI0E
3y+2=-1,orkyna y=-1u x=-1

1
3y + 2 =3 He MOAXOIMT, TaK KaK Y = 5 HE LIEJI0E

5
3y +2 =—-3 He NOIXOIUT, TaK KaK Yy = —— He IeJI0e

Omeem: (—1; —1)



Ipumep 9: Pemmte B HeNbIX YUCIaX ypaBHeHHE 6Y° +2Xy —3y — X =2

Pewenue: 1o ypaBHEeHUE SBISAETCS JUHEHHBIM OTHOCUTEIBHO IEPEMEHHOM X . BbIpasum
IIEPEMEHHYIO X 4epe3 Y.

6y’ —3y—2=X—2Xy
x(1-2y)=6y*-3y-2

o 6y*—3y-2
1-2y

Brienum nenyro yacTsb:

‘o 6y*-3y-2 3y(2y-1)-2 y— 2
1-2y 1-2y 1-2y

HOCKOJIBKy quciia Xu y SABJIAIOTCA LICJIBIMH, TO JOJIKEH OBITH T ECJIbIM. 3HamMeHaTeIb )IpO6I/I

1-2y
1-2y sBisieTcs 1eTBIM YHCIIOM, 3HAYUT OH JIOJDKEH ObITh JETUTENIEeM Yucia 2, T.e. MOKET
NpUHUMATh 3HaueHus 1, +2.
PaccMoTpuM 3TH yeThipe ciydas:
1-2y =1, otkyna y=0; x=-2
1-2y=-1,orkyma y=1, x=-1

1-2y =2 He MOIXOAUT, TaK KaK Yy = 3 HE IETI0€

1-2y =-2 He MOAXOAUT, TaK KaK Yy = 3 HE IETI0€

Omeem: (—1;1); (—2; 0)

3apaum U1l CAMOCTOSITEJILHOTO pelleHusl.

1 1 1
3aoaua 1. Pemnth B HaTypaabHBIX YHCIIAX YpaBHEHHE: —+ — = —

y 3
3adaua 2: Haiiti Bce nenble pentenus ypaBHeHus 3X° +4xy — 7y =13
3aoaua 3 (MI'Y, 2003) Haiiti Bce mapsbl 1ienbix gucel (X; Y), YAOBIETBOPSIONIMX YPABHEHUIO
2x* +5=3y* +5xy
Bamaua 4 (MI'Y, paxyremem BMK, 2009) Haiitu Bce HaTypaibHbie unciaa N, m,kK, |

y,[[OBJ'IeTBOpHIOH_[I/IC CUCTCMC ypaBHeHI/Iﬁ
{mn+klzl3

nk—ml =6
3aoaua 5 (Onumnuaoa MAJIH) Haiitn MakcuManbHOE HATYPAIbHOE YUCIIO N , IPU KOTOPOM YHCIIO
13n? +14n+13 nenutes Ha N—15 Ge3 ocrarka.

3aoaua 6. (Onumnuada M®TH) Haiiti Bce maphl LEIbIX YUCET (X; y) [IPY KOTOPBIX SBIIAETCS

BEpPHBIM PaBEHCTBO X° —6X° —Xy +13x+3y+7=0.

Pemrenns 3agau:



1
3aoaua 1: PemuTh B HATYpaJbHBIX YHCIAX YpaBHEHUE: —+ — = 3

1
y
Pewenue: Tlpeobpa3yem BoIpakeHUE

Xy—-3x—-3y+9=9

(x-3)(y-3)=9

[Tepebupaem nenureny yucia 9, moxydaeM OTBET.

Omesem: (4,12); (6;6); (12;4)

3adaua 2: Haiitu Bce 1enble penienus ypaBHeHus 3X° +4xy — 7y =13

Pewenue: Pemmum ypasaerne 3X° +4Xy —7y* =0 OTHOCHTENBHO IIEPEMEHHOH X .

—2y ++/4y? +21y?
X = 3 =Y,
B —2y —.J4y? +21y? =Ty,
- . - ,

3
Paznoxxum neByro 4acTh UCXOTHOTO YPAaBHEHUSI HA MHOKUTEITH (X — y) (3X + 7y) =13,r0e X—y u

X

3X+ 7Yy - uenbie yncna. OCTaaoCh pacCMOTPETh YETIPE CITydast

x—y=1 Xx—y=-1 x—y=13 [x-y=-13
3X+7y=13 |3x+7y=-13 |3x+7y=1 ([3x+7y=-1
PemmB 3TH cucTeEMBI ypaBHEHUM, OTYYUM OTBET.

Omeem: (2;1), (—2;1)

3a0aua 3 (MI'Y, 2003) Haiitu Bce mapbl nesbix yucen (X; Y), YAOBIETBOPSIONINX YPAaBHEHUIO

2x* +5 =3y’ +5xy

Pewenue:

Tepenuuiem HCXOAHOE ypaBHEHHE B Buje 3y 46Xy — Xy —2X° =5 M pasnokuM ero Ha MHOKHUTENN
(By—-x)(y+2x)=5

Yucno 5 npocroe, ero aenmurenu +1; £5. OcTanock paccMOTpeTh COBOKYITHOCTh M3 YETHIPEX

CHUCTEM.:
3y-x=1 |[3y—-x=-1 [3y—-x=-5 (3y—-x=5
y+2x=5 |y+2x=-5 |y+2x=-1 |y+2x=1

YuuTeiBas LEIOYUCICHHOCTD peucHus, 1nojiydyacm CJICAYOINE ITapbl YN CECII (2,1), (—2, —1)

Omeem:. (2;1); (—2; —1)

3aoaua 4 (MT'Y, paxyremem BMK, 2009) Haiitu Bce HarypanbHbie gucia N, m, K, |

y,[[OBHeTBOprIOH_[I/IC CHUCTCMC ypaBHCHI/Iﬁ
{nm +kl =13

nk—ml =6
Pewenue: Tlocne Bo3BeneHUs B KBaIpaT 00€HUX YacTeil ypaBHEHUM UCXOTHOM
CHUCTEMBI MOJIyYUM

n*m? + 2nmkl + k%> =169
nk? — 2nmkl + m?l* = 36

Otkyza n°m” +k?1> +n’k* +m°1” = 205 mwmn (M +k)(n® +1%)=5-41



Tak kak yucna N,M,K,| — HaTypanbHbIe YnCia, MOKHO HAHTH UX 3HAYCHUS, PEIINB COBOKYITHOCTD
JByX CUCTEM YPaBHEHUM:

m’+k*=5 [m*+k*=41

{nﬁH2=41 {¥+42=5

HepBaa CUCTEMa ypaBHeHI/Iﬁ AacT CICAYIOMUC PCHICHUA:

n=>; n=4; n=>5; n=4;

m=2; |m=2, |m=1 |m=1]

k=1 k=1 k=2, |k=2

I =5 =4 =5

[TomyuenHbIe pemeHns JOJKHBI YIOBIETBOPATh HCXOIHOM cucteMe ypaBHeHUH. [IpoBepka
ITOKa3bIBAET, YTO MOAXOJUT TOJIBKO PEILICHUE

n=>5;
m=1,
k=2;
=4

AHaJIOTMYHO U3 BTOPOW CHCTEMBI YPABHEHHM ITOTYyYUM PEIICHUS

n=2;

m =4,

k =5;

=1
n=>5; n=2;

Omeem: m=1 WIn m=4
k=2 k =5;
=4 =1

3aoaua 5 (Onumnuaoa MAJ{H) Halitn MakcuMabHOE HATYPaIbHOE YKCIIO N , IPH KOTOPOM YHUCIIO
13n? +14n+13 memutes Ha N—15 Ge3 ocrarka.
Pewenue: Ilpeobpazyem UCXOIHOE BHIPAKEHUE!

2 13n(n-15)+209(n-15)+3148
13n +14n+13 _ 13n( )+209( )+ _13n.4209.4 3148

n-15 n-15 n-15
Orcrona cnemyer N—15=3148; n=3163

3aoaua 6. (Onumnuaoa MOTH) HaiiTi Bce maphl HEIbIX YHCEI (X; y) IIPU KOTOPBIX SBIISICTCS

BEpHBIM PaBEHCTBO X° —6X° —Xy +13x+3y+7=0.
Pewenue: YpaBHeHMe SBISIETCS JIMHEHHBIM OTHOCUTENIBHO NTEPEMEHHOHN Y , BBIPa3UM MEPEMEHHYIO
Y depe3 NepeMEHHYI0 X U BBIIACIHM LIENYI0 YacTb.
X —6x*+13x+7  X*(x—3)—3x(x-3)+4(x-3)+19
- x—3 - (x-3) -
19

=X* —3X+4+——
X—3

Tak kak uncia X u Yy - 1eisle, TO ,Z[pO6L JOJDKHa OBITh neasM yuciiom. Torma X -3

SIBJISIETCS 1eNbIM AenuteneM 19. Bosmoxwsr 4 crydast: X—3 =1 x-3=-1;x-3=19; x-3=-109.



Omesem: (4;27); (2,-17); (22;423); (-16;307)

Pewenue oomawmnezo 3adanus:

3aoaua 1. CyiiecTByeT JIH 1IeJI0€ YUCII0, KOTOPOE MPH AelieHnH Ha 12 maét B ocTaTke 5, a mpu
neneHnu Ha 8 na€t B octatke 37

Pewenue: Ecim uncno a npu nenenuu Ha 12 gaet ocratok 5, To a=12n+5, e ne Z.
Ananornano a =8k +3, rae k € Z. [IpupaBHsieM 3Ha4YCHUS VI & W PEIIUM YPaBHEHHE B LIEITBIX
quCIIax.

12n +5=8k + 3 < 12n — 8k = —2 — pemieHwuii HEeT, TaK Kak JieBas 4acTh KpaTHa 4, a rpaBasi — HET.
Omeem: He cymecTByer.

3aoaua 2.

B criopTuBHOM MarasuHe npoJaroTcs BEJIOCUIIEbI 110 1ieHe 9 ThIc. pyOiei u Momnesl 1o uexe 34
ThIC. pyOneil. Boipyuka 3a nenb coctaBuiia 398 Thic. pyoieil. CKOIbKO BETOCHUIIEIOB M CKOJIBKO
MOTIEJIOB OBIIO MPOIaHO?

Pewenue: TlycTh mpoiany X BEJIOCHIENOB U Y MONEAOB, 3aMeTUM, 4TO X, Y € N . OcTanocs

peunth ypaBHeHue 9X+34y =398 . Mcnons3yem metos ciiycka. Beipazum mepeMeHHYIo ¢
398-34y _ 396+2-27y-T7y _44-3y+ 2-Ty .

9 9
YroObl X OBLIO IENBIM, HEOOX0IUMO, uT00BI 2—7Y ObLTO KpaTHO 9. BBenem nepemennyio K € Z,

MEHBUIUM 110 MOJyJIF0 KOAP(PUIIUEHTOM X =

Takyto uro 2—7Y =9K . TloBTOprM BCe MpebIIyIINe IEHCTBISI C HOBBIM ypaBHEHHEM. Bripazum

2-9k 2-
MEPEMEHHYIO ¢ HAUMEHBIIIUM 10 MOAYII0 KOdhDUITHEHTOM Y = — =—k+

u oTpedyem,

YTOOBI =neZ,torna 2—2k =7n. [ToBropuM JEHCTBHS ¢ HOBBIM ypaBHEHHEM. Bripazum

2-17n n n
=1-3n s BeeieM nepeMeHHYI0 M € Z , TaKyIO 4TO r =m.

nepemennyto K : K =

[Tosrygaem N =2m, cinyck 3aKoHueH. HaunHaeM B 0OpaTHOM IOPSIIKE BRIPAXKATh BCE MIEPEMEHHBIC
- 2—-7(2m - 2-9(1-7m
2-7n _2-7(2m) yo2-% _ ( )

2 2 7 7
o 398-34y 398—34(9m—1)
-9 9
(48—34m, 9m —1) ,Mm e Z . Ucnonb3yem ycnoBue X,y € N, Toraa noaxoaut Toaeko m=1, T.e.

yepes meZ. k= =-1+9m.

=48—-34m. PemenuneM ypaBHeHHUs OyIyT Mapbl BUIA

€AMHCTBEHHAs IMapa PEIICHUMA (14,8) .

Omeem: 14 BenocumnenoB U 8 MOIIEOOB.

3aoaua 3. V3BecTHO, 4TO BCE YJICHBI apU(PMETHUECKON MTpOrpeccun {an} ABJIAIOTCS Pa3IMYHBIMU

HaTypaJbHBIMHU YUCIIAMH, U YTO €€ BTOPOH uiieH B § pa3 GoJblie nepBoro.

Haiigure TpeTnii wieH 3TON NPOTrPECCUH, €CIIM U3BECTHO, YTO OJMH U3 €€ WICHOB paBeH 546.
Pewenue:

B) Ecnu nepBblii uien nporpeccuu paBeH 546, To TpeTuii Haiinem no gpopmye:

a,=4,(7-3-6)=546-15=8190.



ITycts Teneps @, #546. Torna a,,, = a1(7(n +1) —6) = 31(7n +1) =546, a = (75n461) - 7(.7263;[)3 '
n +

3amMeTuM, 4To (7n +1) Ha 7 He aenutcs. Jlanee MOYKHO pacCMOTPETh OCTAJIbHbIE HATypallbHbIE

MHOXHUTENH yucia 546 u nepedpaTh BApUAHTHI TPOU3BEACHUS JIFOOBIX IBYX MHOKUTEJICH HITH BCEX
tpex. (7n+1)=2-3-13 npu n=11. Torxma a, = —(77211311:; =7
11+

Hac npocsit HaiiTi TpeTHii WieH nocieoBarensHoctn a, =a, (7-3-6)=7-15=105.

Torna, eciau oIMH U3 YWIEHOB NMPOrPECCHU paBeH 546, TO TPETUH WICH MPOTPECCUU MOXKET OBITH
6o 8190, mubo 105.
Omeem: 8190 numm 105



