C])tl(iHéHl/le ocmamkKoes npu oeneHuu 1e6ou u n])(l({()il yacmeii YpaeHeHus .

Ilpumep 1. Peminth B HATypaIbHBIX Ynciax ypaBuenne 3" +7 =2".

Pewenue:
JleBas yacTh MCXOJIHOTO YpaBHEHUS TIPH JICJICHUU Ha 3 JJaeT OCTATOK, PaBHBIH 1.

B npaBoii yacTi HCXOTHOTO ypaBHEHHMSI CTOSIT cTeneHu uncia 2. CteneHu yucia 2
OKaH4YMBaIOTCs 1uppamu 2, 4, 8, 6, a Ipu IeTeHUU HA 3 OCTATOK, PaBHBIN 1, 1atOT TOJIBKO
YeTHBIE CTENEHH, T. €. N =2K.

TepenumeM ncxoaHoe ypaBHeHue B Bue 3" = 4 —7 . Beipaxenne 4 —7 | cTosiee B mpaBoii
YacTH 3TOr'0 YpaBHEHUS, PH JIETIEHUH Ha 4 1aeT OCTaToOK, paBHbIN 1. OcTaTok, paBHbIN 1, 1ar0T
TOJILKO YETHBIC CTENICHN Yrcia 3. 3HauuT, M TOoXe YeTHoe yrciao ( m=2p ).

TakuM 06pasom, PP =2*_7: 7= (2" -3° )(2k -3° ) VyuuteiBast, 4To 008 MHOMKUTEH

TIONOKUTENBHEL, TTonyunm 2 +3° =7; 2¥—-3° =1, orkyma m=2; n=2 (npu m=0; n=3-

HE TTOAXOMMT).

Omegem: Mm=2; n=2

Ipumep 2. PemuTh B HATYypanbHBIX uKciax ypaBHeHne N+ 4n—9=k?,
Pewenue:
Iepenuuiem ucxonaHoe ypaBHeHue B Buje N!+4n=k*+9.

[IpaBas yacTh ATOro ypaBHEHUs IIpU JeJICHUU Ha 4 1aeT OCcTaTKU paBHbIe 1 min 2.

HeﬁCTBHTCHBHO, BCAKOC ICJIOC YUCIIO MOXKHO C YUYCTOM ACIIMMOCTHU Ha 4 3ammcarth B BHUAC

k=4t+r, r=0,123, torga k* :(4t+r)2 =16t +8t+r2. UYucna k? u r’ 1aroT ONUH U TOT

e OCTaToK npu JaeneHuu Ha 4. Ilockonbky r’= 0, 1,4, 9 ocratku nipu JeJE€HUU YUCTa k? Ha 4
OoyayT paBubl 0 unu 1. Octarok npu nenenuu 9 Ha 4 paseH 1.

JleBas yacTp ypaBHEHUs AenuTcs Ha 4 pu N>4.
CnenoBaTenbHO, UICXOIHOE YpaBHEHHE ITPU N >4 pelIeHuil He UMEeT.
PaccmarpuBas HatypanbHble yncia N<4 | nomyynm pemrenus: N=2,k=1un=3 k=3

Omeem: N=2,k=1un=3, k=3



Memoo ouenku
OcHOBHOU NPUHYUN 3020 MemOoOd COCMOUm 8 NpeodPA3068aHUL YPAGHEHUS 8
YebIX YUCIAX 8 YPasHeHUe ¢ 0OYeBUOHOU OYeHKOU. B bonvuuncmee ciyuaes
YpasHenue c800UMcs K HeOMpUYameibHOM) 8bIPAICEHUIO.

Ipumep 3. PemmTsb B eNbIX yuciax ypasHenue 5x* —40x° + 2y —32y° =208
Pewenue: mpeodpasyeM HCXOIHOE ypaBHEHHE K BUILY

5(x* -8x* +16)+2(y°* ~16y*+64) =0
2

5(x*—4) +2(y° -8) =0

CymMa /IByX HEOTpHULIATENIbHBIX CJIaraéMbIX paBHA HYJIIO, KOr/ia o0a ciiaraemMble OJTHOBPEMEHHO
PaBHBI HYIIIO.

x*—4=0
y’-8=0

Otkynma X=12; y=2.

Omeem:. X=22; y=2

Ipumep 4. Haiinute Bce HaTypalbHBIE PelIeHUs ypaBHeHHs N> +2n—nl=0.
Pewenue: TlpeoOpazyemM HCXOJHOE YPaBHEHHUE K BUY

n(n+2)=n!

(n-1)'=n+2

[Ipu n > 4 pemienuii ypaBHEHUS HET, TaK KaKk (n —1)! > 2(n —1) >Nn+2

[Toxacrasnss N = 1, 2, 3, 4 B ypaBHEHUE, MOTy4YaeM, YTO PEUICHHUEM UCXOJHOTO YpaBHEHUS OyIeT
n=4.

Omeem:n=4



Iloooepem pewienue u Ooxkaicem, ymo Opy2ux peuieHuil Hem.

Ilpumep 5. Kakoe HauMeHbllIee HATypaJIbHOE 3HAYCHUE MOKET MPUHUMATh YaCTHOE
TPEX3HAYHOTO YHCIIa U CyMMBI ero 1udp?

Pewenue: qactaoe 198 u 18 pasHo 11. [TokaxkeM, uro menbie 11 nckoMas BeTuInHA OBITH HE
MOJXKET.

Iycrs 100x+10y +z = A(X+Yy+2), rae Ae[L10]. Torma (100—A)x+(10-A)y=(A-1)z.

IIpn Ae [1;10] JeBas yacTh MPUHUMAET HauMeHbIIee 3HaueHne npu X =1, y =0, neBas gacTp

He Menbiue 90. [IpaBast yacTh npuHUMaeT HauboJIbllIee 3HaYeHHe IpU Z =9, paBas 4acTb HE
Oosbmie 81.

Omeem: 11

«OKoHnuanue uacmeil ypasHenusn» Ha 00HY U my xuce yugpy
OcHOBHOU NpUHYUN peulenus YPAGHEeHUs 8 YelblX YUCIAX 3aKII0Uaemcs 8
cneoyrowem: 3HayeHus 1e6oll U NPasou 4acmu 00IHCHbl OKAHYUBAMbCA HA

00HY U mYy dice yughpy.

Ipumep 6. PemuTh B 1IeTBIX UNCIAX ypaBHeHHE X =5y° +3

Pewenue: OueBuaHO, uTo uncno 5y* oxanunpaercs Ha 0 160 Ha 5, a uucio 5y° +3

oKaHuMBaeTcs Ha 3 6o Ha 8. HeTpymHo yOeauThes, uTo X° MOKET OKaHYMBAaThCA TOIBKO HA
0,1,4,5,6,9. 3nauur, neBas U rpaBas YaCTU UCXOJHOTO YPABHEHHSI OKAaHUMBAIOTCS HA pa3HbIE
nudpsl.

CrnenoBaTelbHO, YpaBHEHHE HE UMEET PEIICHU B IIENIbIX YHCIIaX.

Omeem: pelIeHU HeT.



Ilpumenenue ceoitcme hynkyuii.

. k
Ilpumep 7. Halinure Bce mapbl HATYypaJIbHBIX urced K1 N, Takux 9to K <n u (n) = (k)n .

Pewenue: nponorapupmMupyeM HCXOAHOE ypaBHEHHE, TOT A

In(n) =In(k)"; kin(n)=nin(k).

Toraa @ - Inl(<k) . Pacemorpnm ynkmmo f (X) = @ ,rae X >0. Hccnemyem

MIPOMEXYTKH MOHOTOHHOCTHU (DYHKIHH.

1-In(x)

[TpousBoanas 3toit pyHkIMK papHa f '(X) = ———, IPOU3BO/IHAsI HEOTPHUIIATEIIbHA [IPH
X

0< X <€ 1 HeoJIOXKNTEeNbHA IpH X > €, T.e. f (X) Bospacraer npn 0< X <€ u yObIBaeT npu

X>e.
2 £ B ciuty monorornocTH (yskimn f (X), paBeHcTBo
f(n)=f (k) npu k <n Bo3MOXHO TOIBKO IPH
1 ycnoun K <e <n. Orcrona cienyert, uto K =1 umm

K =2, nmpudem JUIsl KakJI0ro K MOXKeT HalTHCh He OoJiee

/“— y OMHOrO N.

[Tapa k =1, n =1 He moaxoauT, Tak Kak K <n.

Omeem. k=2:n=4

3aoauu 05 camocmoamenbHo2o PeUEHUA.

1. HaiinuTe Bce 3HaUeHuUs MapameTpa a, Npu KaxXJI0M U3 KOTOPbIX Cpear 3HaYeHUH PYHKLIUU
X?—2x+a
Yy =————— €CTb POBHO OJIHO LIEJIOE YUCIIO.
6+ X

2. Haiinute Bce HaTypanbHble uMcIa N, 7 KOTOPHIX BBITIOMHAETCS PaBeHCTBO N° —N = n!

3. Haiinure Bce nenble yncna & u b, Takue, 4TO KOPHU YpaBHEHUS X%+ (2a+ 9) X+3b+5=0
SIBIISIFOTCSL PA3IMYHBIMU 1IEJTBIMU YMCIIaMH, a KodduuueHtsl 2a+9 u 30+5 - mpocThiMu
YHCIaMHU.

4. Haiiaure MakcUManbHOE HATYpaTbHOE YHCIO N, TP KOTOpoM uucio 13n° +14m +13
nenurcst Ha N—15 6e3 ocraTka.



Pewenue 3a0au ona camocmosmenvrnoco PEULEHUAL.

3aoaua 1. HaiinuTe Bce 3HaUCHUsI apameTpa a , MU KaKJIOM M3 KOTOPBIX CPEAM 3HAUCHHUN
X2 —2X+a

HKUUU Y =
by y 6+ X*

CCThb pOBHO OJHO 1ICJIOC YHUCIIO.

Pemenue: Vcxonnas (pyHKIUS onpesiesieHa U HellpephIBHA JUIsl BCEX AEHCTBUTEIBHBIX X .
2X+6-a
6+ Xx*
MHO>XCECTBO 3H3‘I€HHI>1 q)YHKHI/II/I BXOOUT CAUHUIIA. qTO6BI CANHUIIA 6I)IJ'Ia pOBHO OJHUM I CIIBIM

2
X°—2X+a
arcioM, Heooxommo yenosue Y € (0;2). Toraa pemnm HepaserctBo: 0 < R <2
+X

Boigenum nenyro yacte pynkunn y =1- . 3amMeTuM, 4TO JJ1s J1I000ro 3Ha4eHUs a B

x?—2x+a>0
TOF}Ia . HOCKOHBKy 9THU HepaBeHCTBa JOJI’)KHBI BBITIOJIHATHCST HpI/I BCEX

—x*—2x+a-12<0

3HAYCHHUAX X, TO CBEPHEM O IOJHOI'0 KBajgpara

x2—2x+1-1+a>0 |(x-1)+a-1>0 {a—1>0

x*+2x+1-a+11<0 |(x+1)’-a+11>0 (11-a>0

Otkynma 1<a<l1l

Omeem:. 1<a<1l

361061’161 2 Haﬁ,[[I/ITe BCC HaTypaJ'II)HBIe yucia n , AJIA KOTOpBIX BBITIOJIHACTCA paBeHCTBO
n®—n=n!

Pewenue: INEPENUIIEM HCXOOAHOC YPaBHCHHUEC B BUJIC

n(n-1)(n+1)=n(n-1)(n-2)(n-3)..-2:1
Tak xak n :1 HC ABJIACTCA PCIICHUC 3TOI'O ypaBHCHI/IH, TO NIOACINM 066 YqaCTH Ha n(n—l).
(n+1)=(n-2)(n-3)...-2-1

IToncraBnss mociaeqoBaTEeIbHO YKCIa OT N = 2 , HAXO0JUM, 4YTO PCLICHUEM SABJLICTCA N = 5.

[TokaxkeM, 4To 19 N >5 peleHui HeT.

3aMeTHUM, 4TO JJIs BceX N > 5 BBINOJIHAETCS HEPABEHCTBO (n +1) <2n-4-= 2(n - 2) .
C npyroit CTOpOHBI (n +1) = (n —2)(n —3)...-2-1> 2(n— 2)

[Tosyunnu npoTuBOpeYne, 3HAYUT APYTUX PELICHUH ITPU N > 5 HET.

Omeem: =5



3aoaua 3. Haiinure Bce 1ienble yicna a u b, Takue, 4To KOPHU ypaBHEHUS
X* +(2a+9)X+3b+5=0 sBIAIOTCS PA3NMMUHBIMU LEIBIMH YHCIAMH, & KOOGPHUIMEHTE 2a+9

1 3b+5 - IpOCTHIMH YHCTIAMH.
Pewenue:

OG6o3HauNM KOpHH ypaBHEHHS 3a X, U X,. [lo Teopeme Buera X - X, =3b+5 - mpocroe uucno,
TOrJIa OJIMH U3 KOPHEH JI0JKeH OBbITh paBeH (il) Myets X, = (il) , TOrIA X, = i(3b + 5). ITo
Teopeme Buera cymma kopueit X, +X, =+(3b+6)=+3(b+2) =2a+9. Tax kak 110 ycioBuio

2a+9 - mpoctoe uncio, To 2a+9=3 u b+2=1, otkyna a=-3;b=-1.

Omeem. a=-3,b=-1

3aoaya 4. Haiinure MakcHManbHOE HATYpaIbHOE 9HCIO N, PH KOTopoM urcio 13n +14m +13
nenutcs Ha N—15 6e3 ocraTka.

Pewenue: npeobpaszyeM Bbipaxkenue 13n° +14n+13=13n+209+ 31‘?:;
n—

. Torma
n-15=3148; n=3163

OtBet: N=3163

Jlomawmnee 3aoanue.

1. Haiigute Bce mapsl (X; y) IEJTBIX YUCEII, YIOBJICTBOPSIOIIAX CHCTEME HEPABCHCTB
x* +y? <18x—20y—166
32x—y? > x> +12y+271

2. Pemmuts B enbIX uncaax ypapHenue 3" +8 = x°.

3. Pemmurts B nenbIxX uncaax ypapHenune 12-nl+11"+2=k?.

Pewenue 3adau oomawinezo 3a0anusi:



3. PemnTs B 1esIbIX uncaax ypapaenue 12-n!+11" +2 =k?.

IIpu N>5 ¢axropuan n! okanunBaercs Ha 0, a mobast creneHb yucna 11 okanunBaercs Ha 1.
Taxum 06pa3oM, MOITY4HM, YTO JI€Bask YACTh UCXOJHOTO YPaBHEHUSI OKAHYMBAETCS HA 3, a 3TO
HEBO3MOXHO, TaK KaK B IIPaBOI €ro 4aCTH CTOUT KBaJApaT LEJIOr0 YUCIa.

Paccmorpum cinydaid n<5:

mpu N =1 jeBas 4acTh UCXOAHOIO ypaBHEHUs paBHa 25, npu N =2 pasHa 147,
npu N = 3 paBHa 1405; npu n =4 paBua 14931.
Otcroma caenyer, uro N=1, Kk =45

2. PemnTs B 111X unciax ypapHenue 3" +8 = x°.

[Tomdepem pemenne N=0; X =23 1 gOKaXKEM, YTO JPYTUX PEIICHUN HET.

Iepenumiem ucxoaHoe ypapHenue B Bujge X =3"+6+2=230+2 . JlokaxxeM, 9T0 KBaapaT

IIEJIOTO YUCIIa HE MOXKET PaBHSITHCS YnuciTy 30+ 2.

Bcesikoe 1es1oe unciio MOKHO ¢ y4eToM JIeIMMOCTH Ha 3 3amucath B Buae K =3t+r, r=0,12,
2
torma k? = (Bt + r) =0t> +6t+r’. Yncna k% u r? 1aror o ¥ TOT %Ke OCTATOK. [Tockonbky

r’=0,1, 4, ocrarku npu genenuu dnciaa k? Ha 3 Gymyt pasub 0 min 1. ClieoBaTeIbHO,
k? =3t wm k> =3t+1, u
KBaJIpaT II€JIOT0 YUCIIa HE MOXKET PaBHAThCA 30+ 2.

Takum obpazom, Xx=3; N=0 wm X=-3; n=0

Hpumep M1.17. (EI'D, 2010) Haitti Bce napei (x; y) UenbIX uu-

CEJ1, YAOBICTBOPAIOIIHE CHCTEME HEPABCHCTB

{.\'2 +37 <18x—20y —166;

32x—3? > 2 +12y +271.

BrlienuB nonsele KBagpaThl, OIYYHM CHCTEMY HEPABEHCTR
(x=9)" +(y+10)" <15;
, 5 x.VeLZ.
(x—16) +(y+6) <21,
‘ 2
U3 nepeoro HepaBeHCTBA ATOM CHCTEMBI CHIEAYeT, 4To (X — 9}_ <15.
[ToaTOMY 3HAYEHHS X , YJOBIETBOPSIOUIHE MOCIEHEMY HEPABEHCTRY,
moryT OblTh paBusl 8,9,10,11,7,6,12, 1. e. 6=x<12. AHanoru4yso
" 2

M3 BTOPOI0 HEPABEHCTBA CHCTEMbI HaiiaeM [.\'—16]_ <21 (x=15, 16,
17, 18, 14, 13, 19, 12, 20), 1. e. 12<x <20, orkyna x=12. Iloacra-

BUB 3HAYEHHE X =12 B CHCTEMY HEPABEHCTB, I0JIYYHM

(_1‘+10)3 <6:;

, veZ.
(y+6) <5,

W3 nepsoro HepaBeHCTBa IOJIYYEHHOH CHCTEMBI CIIEYET, YTO 3HA-
YEHHE y, Y/OBIIETBOPSIOLIEE ITOMY HEPABEHCTBY, MOKET ObITb PABHO
—7 u —8. M3 BrOporo HepaBeHCTBA CHCTEMBl ONpPEJEIHM BO3MOKHBIE
3Hadenus y, pasubie —5,-8, orkyna y=-8.

Taxum obpazom, x=12, y=-8.



