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“Mamemamuxanu bunuw — 6y pakam cmanoapm
MACAnanapHUSUHA dMac, OaiKu QuKp dSpKUHIUSU,
CO&NOM MAHMUK, OPUSUHATIUK, APAMNY8YAHIUKHU
manab Kuaouean MacalaiapHu eva ounumoup .

. Iloua

CV3 BOIIIHA

Baraanmu3 MyCTakWUTMTH AaBpHUAa TabIAM TH3UMHUAA pyi Oepa€tran yikaH
y3rapuniap HMKTHAOPIM VKyBuUMiap, Tanabanmapra OyiaraH MyHOcabaTHH XaMm
TyOnaHn y3rapTupau. PecnyOiukaMU3HUHT KaXxOH PUBOXKJIAHTAH MamaiakaTiapu
Japakacuaa TapakKWid STUIIH Iy JKaMUAT ab30JIApUHUHT, aliHUKCa ENUTapHUHT
APKUH (UKpIail O Japa’kach, MYCTaKWJ WXKOAWM (aonusTiapu HaTHKalapu
OmiaH OeNrmiIaHaau.

TanabanapHUHT MaTeMaTHK OWIMMIIApHU Y3IAIITHUPUIIU, Majaka XOCHII
KWIKIIY Ba KYHUKMara sra oynumu, ganra 0yiran KU3UKUIIWHU parOaTIaHTHPHUII
Ba MAaTeMAaTUKaBUM MAJaHWSITHHM IIAKIJIAHTHPHUIIA MYCTakuil (UKpranml
KOOMIMATUHY (HaoJTAIITUPHUII MacalacH alloXHJla axaMusT KacO Taju.

by macanamapHu xan KWiaumina 3ca pakamiiap OuWiaH WIUTAIl YCyJUTapUHU
V3namTupuin - aiHuKca (UKpAArd XucoO-KUTOOIap MaremMaTuKa KOHYHJIApUHU
AXIUPOK TymryHumra &pnam Oepamu. llly Ounman Oupra KOHCEHTpaTIUsIIAll
KOOWJIMSATUHY OIIMPAJN, XOTHPAHU MyCTaxKamiiaiiu Ba OMp BaKTHUHT y3ujaa Oup
HeYTa FOSUTApHU XOTHUpaja ynuiad TypuIll MaJaKacMHU PUBOXIaHTUpanu. byHnai
XucoOman ycyJJlapyuHu YpraHaaural KuIi, y Oup HedTa QUuKpaiml Ty3uiManapu
OwiaH OMp BaKTHUHT Y3UJa UIUJIAIIHA YPTraHaIu.

YOy yKyB KyJUlaHMa MaTeMaTUKaHUHT MyXUM KHUCMJIapUIaH Oyiaran Ty Ba
Mypakka® coHJap, TakKociamanap Hazapusacu Ba JlmodaHT TeHrimamamapuHu
CUMITHUHT OWp Heuya yCYJUIApUHHU YpraHUWIra, TaxJWiI KWIWIIra OaFuIlaHTaH.
Yuna Oporochen ramBupu, Mepcern TyO conmapu, EBkimupn amroputmu, Dumep
bynkuusicu, Jlexanap cumBonu, JuodaHT TeHrnamamapu — €pUTHITAH.
TamaGanapHuHT aKmii  (QAOTUATHHA MyCTaxKkamiaad, MaIFyJoT >KapaéHuia

BaKTJaH IOTHUINHMTa €pjaM Oepaaurad, Te3KOp XucoOJall UMKOHUSATHHU OepyBUU
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ycyuiap ypraHwirad. by VKyB KyJUIaHMaJaH [I€Iaroruka OJUMW TablIUM
Myaccacaiapu Tanabamapu Ba Tmpodeccop VkuTyBumiapu ¢oigaraHAILIIapU
MYMKUH.

VkyB KkymianMa ya 6o6maH mbopar. Bupmmum 6061a Ty6 Ba Mypakkad
COHJIap, TyO COHJIAp TYIUIAMUHUHT YEKCU3JIUTH, JpoTeceH FalBUpH, OYIUHUII
MyHOca0aTH, SHT KaTTa yMyMHUI OYITyBUM Ba SHT KMUYMK YMyMUM kappanu, EBkinn
QITOPUTMH, YEKJIM 3aHXHUP Kacpiap Ba MyHOCHO Kacpiiap Xoccallapy, CHCTEMAaTHK
COHJIap Ba yllap yCTHAAa aMaiiap Xamja TyO coHiap Tapuxu Oa€H KWUJIMHTaH.
Nxxkunum 0006aa OyTyH COHJIap XaJIKacujJa TaKKocjIamalap, YHHHT XoccajapHu Ba
yerupmaiap, cuHbu xaiakacu, Jinep gynkuusicu, Jditiep Ba depma Teopemacu,
OMpUHYN Japakald TaKKocliaMajiap Ba OUPHHYM Japakalid TaKKociIamalap
CUCTEMAacu MuUcOJUlap €pJaMHia TYWIYHTUPWITaH. YuuHuM 000ma Jluodant
TEHIJIaMaJIapy,  OUPUHYM  JapaXald  WUKKU  HOMabiaymiaud  JluodaHt
TEHIJIAMAJIADUHUHT OYTyH palloOHal €YMMJIAPUHU TOIMII YCYJUIApH, aHUKMAc
TEHIJaMaJlapHUHT YMYMUW €4YUMH, TEHIJIAMAaHU EUUIIHU COJIAIallITUPUI,
Jlexxanap CMMBOJIM Ba YHUHT XOccajapd, TyO MOayn Oyiinua rOKOpU Japakalv
TaKKocJaMaliap, MKKMHYY Ba YYUHYU TapTuOiu Juodant tenrnamanapu, COHHUHT
KypcaTKu4u, Ty0 MOyJ1 Oyiinya HHACKCIap, MKKU XaUTh TaKKOoCIaMaap, UKKUHYA
TapTUOJIM aHMKMAC TEHTJIaMaliap KeHT EpuTuirad. Xap Oup MaB3y Mucosuiap Ouiian
0a€H KWIMHIaH Ba MyCTaKHWJI MIUIAII YYyH MaIIKjIap OepuiiraH.

VitnaiimMuskn, VKyB KyJU1anMma ¥3 YKyBUHJIADUHU TOTAIU Ba OOIIKA MaBKYy/l
VKyB afabuETinapu Katopuaa KU3UKapiIy MaTeMaTUKa Ba OJIMMIIMAJA Macajaiapu
Kypcu Oyiinya ynapra OMIMMIIapUHU OLLIMPUIITa KyMak Oepaiu.

Myannughnap



. BOb

BYTYH COHJIAP XAJIKACHJIA BYJIMHUIII MYHOCABATH
1.1-§. Ty6 Ba mypaxkkad conuap. Ty0 conjiap TYNJIAMHHUHT Ye€KCH3JIUTH.
JdparocdeH FajaBUpPH

MabIyMKH caHam y4yH 1, 2, ... HaTypai comtap unuiatunaad. N ={12,..
TYIJIAM 3Ca HaAmMypaj COHAap myniamu AcWniaamu. Arap a Ba b Hatypan conmap
y4yH HIyHJaid ( HaTypaj COH TOnuiub, a = b - q wmapTt Oaxapuica, y Xoiaa a
HaTypaJl coH D Harypan coHra Oyaunadu nevmu3, Ba a = [l-b xypuHHIIIA
oenrunanimMus.

Tabpudg. ®akat ukkuta Typiau 6yIyBunra sra Oyiaran HaTypaji COH my6 COH,
UMKKUTaZaH Ky TypJy HaTypasl OyiyBuura sra OyiraH HaTypajl COH MypaKkkab coH
JNeUnIIaau.

N3o0x. p Ty6 con 1 gan dapxiu 6yimumo, dakar 1 Ba p ra 6ynuHagu.

M Mypakka0 cOHHUHT | Ba M Oy1yBUMnapaan GapKiv Kamuaa ssHa OuTTa 0yaIyBUHCH
MaBxy. | conn Ha TyO, Ha Mypakka0d COH XHUCOOJIaHaH.

Macanan: 2, 3, 5, 7, 11, 13 —ty6 connap , 4, 6, 8, 9, 10, 12 — mypakkab
COHJIap.

Tabpud. 1 man dapxkau ymymuin OymyBumiapra sra OyaMaraH HMKKHUTa
HaTypaJl COH y3apo my6 COHJap NeUMITaIN.

Teopema: a-b6upoan apxiu namypan con 6yacun. Y xonoa yuune oupoau
Kamma 3He KUYUK Hamypai 6ynyeuucu myo coHoup.

HcooT. Xakukaraan xam, arap a : m 0yiaub, m mypakkad coH Oyica, M HUHT
p 6ymyBuncu 6ymub, p <mBap # 1. Y Xonga a : m Bam : p mapmiapjian a : p
MyHoca0at kenand unkagu. by aca m — OupaaH KarTa SHI KUYHMK HaTypasl OyiayBud
JieraH mraptra 3uj. Jlemak, m - Ty0 coH.

Xynoca. by Teopemanan, arap a Mypakkad coH 0yica, a HUHT ajidaTTa OuTTa
Ja nan karra Oynmaran Ty0 6ymyBurcu 6op OYViuIIM Kenud YyuKaau. XaKuKaTaaH

XaM, a—Mypakkad COH, p 3ca YHUHI OHMpJaH KaTTa 3HI KUYUK TyO OYymyBumcu



OyncuH. Y Xonja IIyHAal ( coH Tonmuaub, a = pq = p?éku p < Ja kenub
YUKAIH.

Jlemak, OMpAaH KaTTa a HaTypald cOH TyO COH OVaMIIM ydyH p < Ja Tyo
COHJIApHUHT Oupopracura xam OynuHMmaciauru erapau. Macaman, 101 TyO coHn
Oy Iy EKM OYIMACIMIMHA aHMKJIAIl y9yH YHH ~101 gaH kuuuk G6yirax 2,3,5,7
Ty0 cormapra 6ynmub kypamus, 101 Oy coHmapHHHT OMpopTacura Xam OyIMHMaNIH,
myHUHT yuyH, 101 Ty coH sKkaH.

Mucoa. 397,401,403,409,677,697,701 connapugan Oupu Mypakkad COH
OYIUIIMHYN KYpPCATUHT.

Apu(pMETHKAHUHT ACOCUI TeopeMacHu

Teopema: Xap xanoati namypan con éxku bupea memne, éku myb COH, €Ku
Kynaumysuuiapu mapmubdueaya aHukiukoa s2oHa  ycyioa my6 — COHaap
Kynaummacuea éuunaou.

HcooT. MatemaTuk UHAYKIMS METOIU OWJIaH UCOOT KUJIaMHU3.

1-6ockuu. Uunykuusa 6azucu N=1 6yicuH. Y Xoa1a Teopema ucOoT OViau.

2-0ockuy. Xap kaugai 1<k<n yuyn teopema 1yrpu Oyiacus. Sbuu, K =1 ra,
€kl TyO COH, €KM KymauTyBUMJIapu TapTUOWrada siroHa ycynaa TyO COHJap
KynauTMmacura ENninaam.

3-0ockny. Arap N Ty coH Oyica, uc6oT TamoM. Arap N Mypakkad coH 6yiica,
y xoiama 1<a<n Ba 1<b<n maptnapHu KaHOATJIAHTHpaAJWTaH IIyHAAald HATypa
COHJIap MaBXyJ 0ymu0, N=a-b nuaykuus dapasura kypa a, b map tyd connap &xu
KYMaTyBUMWIapy TapTUOUTaua aHUKJIUKA ATOHA YCyJiJia TyO COHJIap KymaiitmMacura
¢iimnanu. Arap a, b map Ty0 connap 6yica, ucO0T Tyrauu.

AKc X013,

a = P1,02, - Pio D=Pk+1, P42 ) Pm-

OHnu Oy éinnMa ITOHa SKAHJIUTUHU UCOOT KHJIaMHU3.
dapa3 KAk, N = ¢y, ..., s TSHIJIUK N HUHT 60111Ka éitriMacu 6yncuH. byHaH,
N=p;,p2, -Pm = {qq, -, s KeTUO YuKaa¥. By TEHTIMKHUHT MKKajla TOMOHUHHU Py

ra Oynaituk. Y Xonnaa, p, Ba qy, ..., gs Jap TyO COHIAp OYITaHIUTH YIYH (4, -, (g



JapiaH Oupu p; Ta TEHr. AHMUKIMK Y4yH pi;=qq OVyicuH. VY Xoija,
D2, - Pm=q2, -, qs- Dy EWmnmanap N [aH KUWYUK COHJIAPHUHI EHMIIMAIIAPU
OYNTaHJIMTHU y4yH, MHAYKIUA apa3ura Kypa, KymanTyBunuiIapy TapTuOuraya siroHa.
N HaTypaJl COHHU TyO KynaWTyBumiiapra ¢iranumusia, p; TyO coH EinnMana aq
MapTa, p, TyO COH (¢, MapTa Ba X0Ka3o, P,, TyO0 COH @, MapTa yuypacuH. ¥ XoJija
n= pf L pg 2. p,‘f,;m ndoma N HaTypal COHHUHT KAHOHUK EUUIMacy ICHHIIAIIN.
Kanonuk émnmana Ty0 KYMaWTyBUWJIApPHM YCHUII TapTUOHIA KOMIAIITHPCAK,
&imma siroHa OYTUIIY aHHUK.

1-macana. Kyitngarunapau ucOOTIaHT:

a) Arap a coH p Ty0 coHra OyirHMaca, y XxoJijia a, P CoHap y3apo Tyo oynaau.

b) Arap Oup HedTa COH KymaWTMacu P TyO coHra OYiauHCa, y XOJaa YHH
TalTKWJI KAJITaH KYymalTyBUMIap/iaH KaMmuaa OuTTacu P ra OyauHau.

Euyunumu. a) Teckapucunu dapa3 Kwramu3, SbHA @ COH OepwiraH P TyO
COHra OynuHMacsaH, y ouwiad 1 gan gapkiau ymymui 0ymyBunra sra OVJICHH.

p coH Ty0 Oynrannauru 6ouc 0y ymymuit 6yinyBuu gakat p O0yia ojaau, SbHU a COH
p TyO coHra OyiauHap 3KaH. 3UIUSAT.

b) Arap Oup He4YTa COHJIAPHUHT KymalTMacu P TyO coHra OYnuHUO,
KymaiTyBumiap 0apyacu p ra 6yaMHMaca, a) xoccara kKypa yiaap p TyO conu Ouiian
y3apo Ty0 Oynanu. [lemak, Oepuiran kynmaintma xam P Ty0 conun Ounian y3apo TyoO.
3unausr. A

2-macana. ['eomeTpuk mnporpeccusga OUpUHYN, YHUHYH Ba YTTU3UHYH
XaJyap HaTypaia coHjap OVyica, YHUHT WHTHUPMaH4YM Xaad XaMm HaTypal COH
OYIMIIMHA UCOOTIIAHT.

Eunnumu. aq,a,,...,a,, — Oepuiran reoMeTpuK Nporpeccus, (—yHUHT
Maxpaku OYiIcuH. Macana mapTura Kypa, d;, d;o = a,q° Ba dzy = a,q>° connap
HaTypan comnap Oymamu. Llymumar yuayn (° Ba *°-MycOar pamuoHan coHjap.
Hemak, g2 = q?°/(q°)® Ba q = q°/(q?)* connap xam panmoHan coap 0ynamy.
q = m / n 6yncun, Oy epaa M Ba N HaTypas y3apo TyO coHyap.

aso = a;m?°/n?°



n29 n29

HaTypan con, M* Ba n? y3apo Ty6 Gynranu yuyH a; con N? ra GyiIuHraHu Kenauob
upkanu. Jlemaxk, a,q = a,q*° = a;m*°/n'® con narypan con 6ynamu. A
3-macana. p > 3 1y6 coH yuyH 24 | p? — 1 myHocaGaTHU HCOOTIAHT:

Eunnumu. p — 1,p + 1 kerma—ker XypT coHnapmaH Owtracu 4 ra Ba
ourracu 3 ra 6ymuHamy. demak, p> — 1 = (p — 1)(p + 1) con 24 ra 6ynmunanu. A

4-macana. Mabsnymku, p, p+10, p+14 connap Ty0. p HU TOIUHT.

Eunaummu. p, p+10, p+14 connapman kammpa Outracu 3 ra OYJIMHAIM.
Hemak, p=3. A

5-macaJga. a, b, ¢ HaTypan coHnap yuyH

p=b‘+a, g=a’+c¢, r=c*+b
conynap Tyo OVica, p, (, I COHJIapJlaH KaMuJa UKKUTACH y3apO TEHT OYIUIIUHU
UCOOTIIAHT:

Eunsmmmm. a, b, ¢ connapaan kamuia HKKATAcH OUp BakTAa )Ky(PT, EKH TOK
OVmaau. AHUKIMK ydyH Oy coHyap a Ba b Oyncun. Y xonma p = b° + a 1y0 coH
Kyt 0Vnaau, spHu P=2 Ba a=b=1. Bynaan q=1+c=r kenu6 unkaau. A

6-macasa. MabsayMKu, N HaTypai coH yayH 2n+1 Ba 3n+1 connap kangaiiaup
COHJIAPHUHT KBajpatiapu 0ymanu. Sn+3 coH Mmypakkad coH OVIUIIMHA NCOOTIIAHT:

Eunmmu. 2n + 1 = k?%,3n + 1 = m? 6yuca,

5n+3=402n+1)—GBn+1) =4k? —m? = 2k + m)(2k — m)
TEHIJIMK YPUHIIN.

2k —m # 1 mapt GaxapuIMIIUHA KCOOTIIAII eTapiIu.

Arap 2k —m =1 Gyca,

5n+3=2m+1
Ba
m-1)2?=m?>-0C2m+1)+2=0CBn+1)-G5n+3)+2=-2n<0
oynaau. 3uanusT. A
7-macana. Arap Ty6 P,  connap yuyH x2 — px + g = 0 kBajgpar TeHriama

UKKHUTA Typiau OyTyH eduMra ara Oyiica, p, ( jJap TOUIICHH.



Evyunummu. TeHrnaManuHr edumiiapu x; < X, IIApTHU KaHOATIAHTUPCHH.
Buer popmynanapura kypa p = x; + X3, ¢ = X1X5.

(—TyO COH OYNTraHu y4yyH OXMPIH TEHTJIMKIAH x; = 1 OYynaau Ba OyHIaH
q = X3, p = 1 + x, — MKKUTa KETMa—KeT Ty0 COH dKaHJIUTU Kenub unkaiau. by aca
dakar =2, p=3 OynraHgaruHa YpuHiIu. A

8-macana. Uxtuépmii onThTa KETMAa-KET HATypal COHJIAp y4YyH YJapaaH
dakat OuTTacCHHUHT OYIyBUrCcH OYyIagurad TyO COH TONWIMIIWHA UCOOTIIAHT:

Eunanmmu. Kerma—ker 6yaran, n, n+l, n+2, n+3, n+4, n+5 conmapHu
omamMu3. Arap N corm 5 ra OymuaMaca, N+1, n+2, n+3, n+4 connapungan Qakar
outracu Oemra 6ynuHaau. Arap N conu 5 ra 6ynuHca, N+5 XaM 5 ra 6ynuHaIu.

VY xonpa, 5 ra 6ynuamaiauran n+1, n+2, n+3, n+4 connapaaH MKKUTacu 2 Ta
oynuuamaiiau. llly ukkuTa TOK CoHJIapJaH Oupu andarra 3 ra OynuHMmanu. Jlemax,
2 ra, 3 ra Ba 5 ra OyIMHMAaraH Iy CoH, 5 JlaH KaTTapoK TyO coHra OViInHaIu.

n, n+1, n+2, n+3, n+4, n+5 connapu opacuaa mry TyO coHTra OYIMHAIUTaH
COH AroHa. A

9-macagna. Kannait Harypan N connap yuyH 3n-4, 4n-5, 5n-3 KypuHUIIAara
y4dTta coHJiap 6apuacu Ty0 6ynanu?

Eunaumm. By connapuaunr (3n-4)+(4n-5)+(5n-3)=12n-12=12(n-1) — xydr
OynraHu ydyH, yJlapJaH Kamuja OuTracu anoarra Xy(T, ssbHU 2 ra TEHT Oyiasu.
AmMMo, 4n-5 Tok OYnaraniuru cadbadmnu, Kyluaaru XoJlapHu KapaluMu3 eTapiiu.

3n—4=2on=2¢u5n-3=2on=1

Arap n=1 6yica, 4n-5= —1.

Arap n=2 6ynca, 4n-5=3, 5n-3=7

KaBo0. n=2. A

10-macana. Honman dapkiau Ba Typiu, a, b Ba ¢ pakamiiapy yuyH ab coun ¢

ra, bc coHu ara, ca coHu b ra OYTUHUIIN MyMKUHMU?
Eunaumm. Uyk. Arap a, b, ¢ pakamiapaan OutracuHd KypT Ba Macaia

mapti Oakaprmiiaau ae0 (apas Kuicak, y Xoiija, a, b Ba ¢ pakaMmaapHUHT Oapyacu
o a b c
Kyt OYaau Ba » 5 5 PaKamIlapy y9yH XaM Macaa mapTi Ooaxxapunanu. JIekun
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ab c o o
E’E' ECOHJIap 6I/Ip BaKTOa >Ky¢)T paKamiiap 6yﬂa OJIMAanIN. I[eMaK, a, b, C

paKaMJIAPHUHT Gapuac TOK OGYJIraH XOJHH Kapail eTapid. Arap a=5 ngecax, a|bc
Oynranu yuayH c=5 Oynaau.

Jlekun, 0y mymkuH smac. [lemak, a, b, ¢ € {1,3,7,9}. ¥ xonma a, b, ¢
pakamuiapaan outracu 3 €xku 9 Oynuim 3apyp. AWTainuk, Oy pakam a OyiacuH. YHaa
albc myHocabar dakar {b, c} ={3,9} Oynranga OakapWIHUIIUHU TEKITUPUO
KYpHII KuitiH 3Mac. by aca, @, b, ¢ mapHUHT Typiii pakaMiiap SKaHJIUTHTa 3HIUTAD. A

11-macana. Kaiicu natypan n con yuyn n° + n* + 1 con ty6 6ynamu?

Eunsmmm. n=1 6ynca, n® + n* + 1 = 3 — 1y6 con.

nt+nt+1=n+nt+n3-ndP-n?2—-n+nf+n+1=
=n3(n?+n+1D)-n(n®*+n+1D)+M*+n+1) =
=} -n+1"*+n+1)
MyHoca0atiaap YpUHIIH.

PaBmanku, n > 1 6ynranna n-n+1>1,n*4+n+1>1
6ynanu. Jlemak, 6y xonaa n® + n* + 1 coH ukkuTa GUpPAH KaTTa HATYypaJl COHJIAp
KymaiiTmacura éiunaay, sbHU y TyO sMac.

Kapoo. n=1. A

12-macana. ab+bc+ac>abc TEHICH3TUKHU KaHOATJIAHTHUpAIUTaH
Oapua TyO a, b, ¢ COHIapHM TOMHMHT.

Eunaumm. YMymMmuiiankka 3apap etkazmacaan a < b <c¢ ae6 dapas kumamus.

Arap a>3 6ynca,yxonmaa b +bc+ac <3 bc < ab c.bynca, bepunran
TEHTCU3JTUKKA 3U]I.

Hemak, a<3. bynnan a Ty0 Oynranu yuyH a=2 Oynaau.

By xonma, a b + b ¢ + a ¢ > abc tenrcuziuk 2(b+c) > b kypuHHIITHE ONaM.

bynnan,

TCHI'CU3JINKHHU XOCHJI KNJIaMH3.

Masbaymku, b > 5 6yca, ¢ > 5 6ya10
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1<1
2 cC

31U TCHI'CU3JIMKHH XOCHJI KWJIaMU3.

ull N

rlic
- <

Jemak, b <5 6ymamu.
b Ty0 coH OYnTraHu yuyH KYWHIard HKKUTA XOJHHU Kapail eTapIin:

1) b=2. by xonna ¢ cudaruaa uxTu€puid TYy0 COHHH OJUII MYMKHH.

2) b=3. By xonga ¢=3 &xu ¢=5 .

KaBob6. 1) a=2, b=2, ¢ — uxTtuépuii TyO COH.

2) a=2,b=3, ¢=3.

3) a=2,b=3, c=5.

Konran eunmiap roxopumaru (a, b, C) yWIMKHH YpHH ajJMallTHPHILIAP
Epaamuaa xocuia Oymanu. A

13-macana. a* + 4b* con 1y6 con 6ynamuran Gapua Hatypan a, b conmap
TOIHJICHH.

Eunanmm.

a* + 4b* = a* + 4b* + 4a®b? — 4a?b? = (a® + 2b?)? — 4a?b? =

= (a® + 2b? + 2ab)(a? + 2b? — 2ab) = [(a + b)? + b?][(a — b)? + b?]
Pasmanku, (a + b)? + b? > 1. Jlemak, a* + 4b* con ty6 con 6ynumm yayn
(a+b)*+b2=1

TEHIJIUK Oa)KapUJIUIIY 3apyp Ba €Tapiu.

By tenrnuk daxkar a=b=1 Oynranna 6axapunanu. By conmap sca macana
IIAPTHHU KaHOATIIAHTUPAIH.

KaBo6. a=b=1. A

M3ox. Anabuétnapaa a* + 4b* = [(a + b)? + b?][(a — b)? + b?] aitauar
Codu XKepmen! alinnaru ned ropurunagm’.

14-macana. P(x)—mapakacu N ra TeHr OyiaraH Hatypand Ko3(pQHUIHSHTIH
KYyNXaa ydyH myHaai OytyH K con tomwmamwku, HaTwkana P(K), P(k+1), ...

P(k+1996) connap 6apuacu Mmypakkab Oyiaau.

! Cogu XKepmen-ppaniys marematur, Gpainacyd Ba MEXaHUK.
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Eunwmmmm. Kosdduumentnap nmarypan 6ynranmuru ca6abmu N > M > 0
aapna P(N) > P(M) tenrcu3nuk Oaxapwiaau. byrman Tamkapu, N > 0 Oyiranma
PM)>1.

Mabiymkwy, arap a | x — Y 0ynca, y xonma a | P(x) - P(y) .

Oy x"—y"=(x—y)(™ 1 +x" 2y + -4+ y" 1)) Qopmynaman xeau6
YUKAJIN).

A =P(1)P(2)...P(1996)

benarunamuau kuputamus. P(K) | 4 nan P(K) | P(4 + k) - P(k) xenu0 unkanu,
Oy epna

k=1, ..., 1996. [lemaxk, P(K) | P(A+k). Ammo P(k)>1 Ba P(4+k)>P(k). Bynnas,

P4 + k) — mypakkab con, k=1, ..., 1996. A

15-macaga. Arap p Ty0 con Ba 0<k<p O¥yica, y xoina,

12 (k=Dk-1- 2 (p—k=-Dp-k)

k —
Cp =

ouHoMuan kodhduieHT p Tyd coHra OyiMHa M.

Eunnumu. bunomuan kospunuent 0yTyH con 0yiaranu Oouc, yHu

1-2-(p—1)p cyparu maxpaxura 6ynmunanu. 0 < Kk < p 6ynaranu yuyH
1-2(k—Dk-1-2(p—k—=1D(p—-k)=k!'(p—k)!

coHM P coH Oman y3apo 1y0. [llyrunr yuyn 1 - 2 -+ (p — 1)p cyparHusr dakar

1-2-(p—1)p xkynaryBuncu Maxpaxra Oy IuHUO KeTaau. A

16-macasia. Mypakka6 a coHMHHUHT | 1aH GapKIM HT KHYUK 6YITyBUnCcH v a
COHMJIaH KaTTa OyiMaraH TyO COH OYIMIIMHUA UCOOTIIAHT.

Euniumm. Hatypan COHJIapHUHT TyrulaMHd KyHWJIaH 4eraparaHjurujiad a
COHMHMHT 1 faH (apKiau SHT KWYUK OYIIYBUMCHHU MABXKYJ OYIUIIN KETUO YUKaaU
Ba Ou3 yHu b opkanu Oenrunaitmums.

Jlactnab, b conmHuM TYO COH OVJIMIIMHU HCOOTIalMu3. Arap O3 yHH
Mypakkad coH 7ed ¢apa3 KWICaK, y Y3UIaH KHYUK OYJIraH HaTypai OyiyBUura sra
Oynrannuru keaud yukaau Ba Oy OYiyBuM a COHMHU XaM Oynaau. bynnait Oynumm
MyMKHUH 3Mac. Jlemak, b conn Ty0 con Oymaau. a=bQ Tenrmukman  OyavHMaA a

COHHMHU HATypaJi OYIyBUHCH dKAHIUTY KeiauO unkaau. Jlemak, b conunu rabpudura
12



Kypa q = b tenrcusnuk O0axapunanau. [y renrcusnukaan goinananud, a = bq =
bb = b? ra sra 6ynamus. A

N30x. by macana a conupgan karra OynMaran TyO0 COHJIApHHM TOMHIIIA
Dpamocgpen eansupu? 1eb6 aTanagurad oaaMil yCyiuaH (oHIalaHUINTa MMKOH
Oepaau. YHUHT MOXUSATH OUJIaH TaHUIIIAMU3.

1,2,3,...,aconmap nuuga 2, 3,5, 7, ..., TyO coHNapu Ba yyapra OyJIuHaIuTraH
COHJIapH KeTMa—KkeT Yuupuiaau. bynna:

a) p Ty6 coHura GyIMHAIUIaH COHJIAPHH YUUPHUIIHY P2 1aH GOLIIAII Kepak;

6) Yuupum >kapadHMHM /4 COHMIAH KarTa OyaMaraH Ty® COHIAp Y4YyH
YTKa3WII €Tapu.

Hartwxana a connman katta 6yiamaran TyO coHyap yuupuiamMan KoJaiu.

17-macana. (Pymunus, 2004 if). Y3apo TeHr 6yimMaras Ty6 p, 0, I coHnap Ba
N marypan coH p" + q" =r? myHocabaTHM KaHoaTnaHtupca, N=1 GYIMIIMHH
UCOOTIIAHT !

Eunanmu. Masnymkd, p" + ¢ = r? myHoca0aT GaskapuianIny yuyH p, g, I
JapaaH OupopTacu 2 Ta TEHT OYJIMIIM Kepak. r=2 gaH p™ + q" = 4 xenud duKaim.
By sca macana maprtura 3u. Y MyMHIIIMKKA 3apap eTkazmaciad, p>0=2 n1eb dapas
KWJIaMU3.

n >1 — Tok Oyyran xoJuHMU Kapamus. by xonna

(p + 2)(p"1 — 2p™2 + 22p"3 — o 4 271) = 42
Kypunu6 typudbauku,
pnl — 2pn2 4 22pn=3 4 ol = pn=l oy (p ) (P2 4 22pn Tt o) > 1
Ba p+2 > 1.
Jlemak,
(p + 2)(p™! — 2p™2 + 22p"3 — o 4 27 1) = 42
TEHTJINK

p+2=rpt1—2p""242%p" 3 —...4 2" = ¢

2 Oparochen (M.a. 276-194 fiwnap.) — KaguMuil FOHOHIKK oM. KyOHH MKKUJIALI MAacaJaCuHM €YMINTra JOUP Maxcyc KypuiMa
(Me3071101i )HY Kalig KAIraH.
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OynrangarnHa Oa>kapuiaaim.

Bynpan, p" + 2" = (p + 2)? = p? + 4p + 4.

By aca n > 3 na GaxxapunmMaiiin.

Ouau N>1-kydT Oyaran xouuHu Kapaiimus. by xonmna, m € N Baa, b—33apo
TyO COHJIap TOMHJIAJANKH, YIap YIyH

n=2m,p™ = a? — b? 2™ = ab,r = a® + b?
TeHrIMKIap Oaxapunanu. by sca pakar b = 1,a = 2™~ ! 6ynranna ypunmm.
p™ =4™ —1 < 4™ nan p = 3 TEHMIMK KeJIUO YUKAJIH.
3M = 4™-1 _ 1 rerrmk M = 1na Oaxkapwitaiv, BaXOJaHKH KOoJIraH M > 251ap y4yH
uHayKnus éppamuga 3™ < 4™°1 — 1 reHrcusnuk YpuHIM OYIMINMHM KYpCaTHII
KHUUWH dMac.

Hemak, N=1 xonu kapanuiu Koiau. by xonma p=23, q=2, r=5. A

18-macana. p — Ty0 coH OyCcHuH.

a) p JaH KWYMK Ba 'y Ouiian y3apo TyO OyiraH HaTypall COHJap HeuTa?

0) p? 1aH KUYMK Ba y OMIIaH y3apo TyO OYIIraH HaTypail COHJIAp HeuTa?

Eunanmmu. a) bapya p gaH KW4YuK Hartypaa coHjiap y OwiaH y3apo TyO
oymau.

YapHuHT COHM 3ca P—1 ra TeHr.

0) bapua p? 1an KMYMK Ba P ra Kappaau OyIMaraH HaTypa connap p? Ounan
¥3apo TyO 6ymanm.

P? IaH KMYMK Ba P ra Kappamd coHuap p, 2p, ..., (0 — 1)p kypunmmra sra.
Vnapuunr conn p-1 ra tenr. Jlemak, p? 1an KuuuMk Ba y OMiiaH y3apo TyO Oyiaran
COHJIAp

P*-D-@-D=p*-p
Ta Oymaam.
JKapo0. a) p—1; 6) p>—p. A
19-macana. Mabnaymku, p#2 Ty6 con x° — y° —kypunummura sra, 6y epja x,

¥ HaTypaJ COHJap.
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dp+1 q*+1
5 2

TEHIJIMK OKapUIUIITMHA UCOOTIaHT, Oy ep/aa (—TOK COH.

Euniaummu. p=x"—y>=(x—y)(*+x3y +x%2y% + xy3 + y*)
Oymrann yayn x=y+1. Bymman, t=y?+y  aIMaWTHpUII KUPUTHUO
Kylugaruaapra sra 0yinamus:

p=U+1)P°—y>=5y*+10y3+10y*+5y + 1=

=5y(y3+2y2+2y+ 1) +1=5y(y+ D@*+y+1)+1=5t(t+1)+1
2

—5(t+1> 1
B 2 4

bynnan,

4p + 1 4y +4y+2 Ry+1)24+1
ps =\/(2t+1)2=2y2+2y+1=y Zy =(y 2)

Hewmak, =2y+1 con Macana mapTUHU KaHOATIAHTHPATH. A
20-macana. (Pymunus, 1999 it). Mabiiymku, Hosmac a, b, ¢ conmap

a a*+b?
a#cva—=——-
c c?+b?
IIAPTIApHM KaHoaTnaHTtupamu. a® + b? + c¢? con Mmypakkab coOH OYIMIIMHU
UCOOTIIAHT.

a a?+b?
Euynmunm. - =
c c2+b?

tearmuk  (a —c¢)(b? —ac) =0  TeHrIMKKa

SKBUBAJIEHT. @ # ¢ Oyaranu yuyH b? = ac . Bynnas,
3<a’+b?*+ct=a’*+ac+c?*=a*+2ac+c?*—-b?*=(a+c)* -
b? = (a + ¢ — b)(a + ¢ + b) mynocabatnapra sra 6y1amus.
a’ + b% + ¢? con Ty0 con 6yica, Kyliumaru 4 Ta X0l BYKYAra KeIWIIHU
MyMKHH:
1)a+c-b =lBaa+c+b=a?*+hb?+c?
2)a+c+b =1Baa+c—b=a*+b*+c?
3a+c-b =1Baa+c+b=—(a?+b?+c?

N a+c+b =1 Baa+c—b=—(a*+b*+c?
15



1) Ba 2) xomnapaa a’® + b% 4 c? — 2(a+c)+1=0 TEHITUKHA XOCHI
KUJIaMU3.

By sca (a — 1)? + (¢ — 1)? + b? = 1 TeHrIUKKa PKBUBAJEHT. byH/aH
a=c=1 >KaHJIUTH KeJInO YNKaIu.

By aca MmacanmaHuHT OepHIIMIIINTa 31/,

Konmran xommapaa Xy[uid —LIyHai (a+1)?+(c+1?+b2=1
TEHTJIUKHU XOCHJT KIJIaMU3.

bynnan a=c=—1 kenu6 uynkaau. by xam MacanaHuHT OepUIIHILINTA 3HI.

Jemak, a® + b% + ¢? con Ty6 6y1a onmaiian. A

21-macana. (Esxmun teopemacu)® . Ty6 connmap 4ekcus KYIaup.

Eunnummu. Teckapucuam ¢apa3 Kwiamu3, sbHA (pakaT N Ta TyO COHIAp
MaBxya OYJCUH . b = pyp, ...pp, + 1 conunu onainuk. Y 6apya py,py, .-, Pn TYO
COHJIap/IaH KaTTa OViraHu ydyyH Mypakkab coH Oynamu. Jlemak, yHuHr 1 man
(bapKJii SHT KMYKK P HATypasl OYIyBUMCH TyO COH OYnuO, y anbarra pq, Pa, -, Pn
JapaaH Oupopracu OWIaH yCTMA-yCT TYIIAIH, SbHU D Ba py, Py, ..., Py COHMap b ra
Oup BakTma OVIMHAIH.

Hemak, 1 = p1p; ...pp, — b conu p ra OynuHanu. 3unausir. A

M3o0x. 2006 iiunna 232582657 — 1 —conn Ty6 coH OYIUIIM TEKIIMPUIIM. By
COH XO3Upraya 5HI KaTTa MabiyM OyiaraH TyO0 cOH OYnu0O, y YHIM MO3WLIMOH
cuctemazaa 9808358 ta pakamaan nbopar.

22-macana. py,py, ..., Pn TyO COHNIAp YUYH b = PP, ... Py, + 1 coHm anbarra
TyO coH OVnagumu?

Eunammm. 2 -3 -5 -7 -11 - 13 +1 = 30031 = 59 - 509. Hyx, anbarra
TyO CoH OynMaiinu. A

23-macana. e; = 2, e, = €,65 ...e,_; + 1 (n = 2) Tenrnmknap épmamuiaa
aHUKJIAaHTaH KeTMa—KeTIuK (akat Ty0 corynapaan uoopar 6ymaaummu?

Eunanmm. yk, es = 1807 = 13 -139. A

3 Esximn (M.a. 356-300 fmmnap.) — KaanMui IOHOHIMK OTHM. ['eoMeTprst haHMHUHT acOCUMIapHIaH OUpH.
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24-macana. Uxtu€puit HaTypan N yuyyH N Ta KeTMa-KeT Mypakkad COHJap
MaBKYJIMTUHU KYPCATHHT.

Eupmmmu. 1-2-3-...-(n+1)+2 con2ra,1:2:-3-...-(n+1)+2,..,
1-2-3-..-(n+1)+n+1 cou n+l ra 6yauHrany yuys, 0y coHJap MacajaaHH
HIAPTUHU KaHOATIAHTUPAIU. A

25-macana. 3, 7, 11, ... yekcus apudmeTuk nporpeccusiga TyO COHJIap YEKCU3
Ky OVIUIINHA KYPCATHHT.

Eunnummu. Teckapucunu ¢apa3 Kuwiamu3, sbHM OepuiiraH IMporpeccusia
bakarnTap, = 3,p, = 7,...,p, TYO COHJIAp MaBXy. OYicuH. b = 4p, ...p, + 3
COHMHU oOyaiimk. Y Oapya pq,Pa,..,Pn TYO COHJApIaH Xeu Kailcucura
oynmuumacnaan, 4k+3 kypuHuIaary p Hatypan OyayBuura sra. SUIIUIT. A

26-macana. dakar TyO conmapmaH ubOopar OynraH 4dekcu3 apudMeTuk
MPOTPECCHs MaBXKY]l SMACTUTHUHU KYPCATHHT.

Euyunummu. Teckapucunu ¢apa3 Kuiamus, SbHU Py, Py, ---, Pn IPOTPECCUS
Oapua xa/[iapu TyO COHJIapjaaH uOopar OYJICHH Ba YHHMHI admpMmacuHu O opkaiu
oenrunaimMms.

dapasumusra Kypa, px+1 = p1 + kd con Gapua k HaTtypas coHnmap yuayH TyO
con Oymamu. K con cudaruma k=p; nebd oncak py,; = p1(1 + d)

MypakKkad COHHHM XOCHJI Kunamu3. by 3ugausar. A

N30x. TyO6 conmapman ubopar Oyiran yekid apuMeETHK Mporpeccusap
MaBKYy/I.

Macanan, 5, 11, 17, 23, 29 — Gemra xaagad ubopar Oyiaran apudMeTHK
nporpeccus, 7, 37, 67, 97, 127, 157 — onturta Xagnan ubopar Oynran apudmeTrx
Iporpeccusi.

27-macana. Koadduruentnapu 6yTyH connap Oyiaran

Px)=ax"+-+a;x+aq
kynxan (n>1, a#0) 6epwiran 6yacun. bapuax = 0, 1, 2, ... yays P(x) kynxanx ryo
KUMaTIIapHU KaOyJl KWJIUIITA MyMKUHMH?

Eunnumu. x=0 ga Gepwiran kynxan a, = p Ty0 KUMMaTHH KaOyJl KUJICUH.
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MabnymMKH, X; = P, X, = p?,x3 = p3,... 1ap ydyH P(xj) KuiiMaTi P ra
oynmuuanu. Jlemak, P(xj) =p (=12,..) , spHH P(X) 4eKCU3 Ky HyKTaJapjaa
OuTTa KMMMaTHU KaOyJl KHJIa/IH.

By aca daxar P,(x) = Py(x) = a, O6yiaranmaruaa Oakapujiviid MyMKUH. A

H3o0x. beBocuTa TEKIIMPUIIT MyMKHHKH, P(n) = n?+n+41 KYyTIxa
n=0, 1,..., 39 napna Ty0 kuitmaTiIapau KaOya Kwiaau. Ammo, N=40 Ba n=41 napna
YHUHT KMMMaTIapu Mypakkad conap O0ynaau (TEKIIUPUHT).

28-macana. Koaddunentinapu HaTypasa conap 6ynran

P(x)=a,x"+-+a,x+aq
kymxan (n>1, a#0) 6epunran 6yiacud. bapya Ty6 x = 2,3,5, ... COHNap y4yH y49yH
P(x) xynxan dakar TyO KuiiMaTiIapHu KaOyl KWIAIITH MyMKUHMHE?
Eunaumm. Arap a; = 0 6ynca,
P(x) =x(apx™ Y+ a,_x" 2+ +ay),
nemak p Ty6 conna P(p) coH p ra 6yaunHaau. borika Tapadaan, N>2 OyiraHu yayH
P (p) con p nan karra. lllyaunr yayn P (p)—mypakkad CoH.

Arap a,>2 Oynca, p OpKalu ao HUHT Oupopra TYO OYIyBUMCHHH
Genrmnaiivmus. By xomma (p) = (a,p™ '+ ap_p™ %2+ -+ a)p +a, con p ra
OYnuHuO, yaaan karra 0ynaau. lllynunr yuyn P(p) — mypakkab COH.

Mynaait kuuo, a, = 0 X0JIHU KapaJuiiy eTapiau. Arap uxTuépuit p Tyo CoH
yuyH P(p) Ty0 6yca, y xonaa P (P (x)) con xam Ty0 Oynanu.

Jemak, P (P (X)) kynxagauHr b, 0301 Xxaau 1 ra TeHr 6yiaaau. AMMO,

P(0)=ay,=1P(P(0))=by=ap+ap,++a +1>1

3uaausaT. A

29-macadga. (Apugpmemuxanune acocuti meopemacu). 1 JaH KkaTTa Xap KaHiai
OyTyH COH Ty0 COHJIap KymaiTmacura EWmiaaau Ba arap KyNMaWTyBUMJIAPHUHT
&3uuI TapTUOM Ha3apra oJuHMaca, Oy Eiunma sroHaaup.

Eunavmm. ¢>2 6yncun. UcOoTHU a OYyitmya MaTeMaTUK WHAYKIUS yCYJU
épnamuaa onub 6opamu3. a=2 TyO COH OYJIraHU Y4yH UHAYKIUS 0azacu YpUHIIM.
Teopema Gapua a JaH KUYMK COHJIAp YUYH YpuUHIU OYicuH. Arap a>2 Oyica , y
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X0Jiia MyHAal p; TyO0 COH MaBXyIKU, y @ HUA OYITyBUMCH OYIaau, IbHU 4 = P1Qq ,
oyepral < a; <a.
Arap a; = 1 6¥nca, y Xonma a = p; — Ty0 coH. Arap a; > 1 6ynca, y Xonaa
WHAYKIUS (hapaszura kypa y TyO cCoHmap KynaiTMacura EHunaim.
bynnan a = p;a, corrHMN TyO COHJIAp KynanTMacura EWUITUIIN KeTu0 YUKaIH.
SAronanurunan ncOOTIANT MaKCaIu1a @ COHUHA Mypakkab coH 1e0 oo,

a=pibz --Pn @ = (142 - Gk

WKKUTA Typiu €MniiMa MaBKyJIMTMHU (hapa3 Kuiamus. by epaan
P1P2 --Pn = 192 -Gk
kenub uukaau. Jlemak, p; COHU G1q; ... i KYTallTMaHu OYIyBUKCH.

Masbinymk#, G4, -.-q; COHIapmaH OupopTacu (MacajaH ;) P, COHHra
oymuuaau. bynnan q;=p; xenud 4yuKagu, IBHU A; = Py ...Pp = (3 .- Q. JIeKuH,
a,; < a neMak, nHIyKiws (apasura kypa N=K Ba p, = qq, ..., Pp = qn- A

N3ox. 1) 1 nan karta Xap KaHaat @ 0yTyH COH KyWHAaru KaHOHUK éuuima ned
aTanaurad a = p; 'py? ... p," KypuHumra sra, 6ynna 1 < oy, k = 1,2, ..., n. Arap
KYMaWTyBUYMWIAPHUHT €3WIMILI TapTUOM Has3apra ojuHMaca, 0y KaHOHUK EWniMa
ATOHAJINP.

2 o _ oq Oy An 6v
) a HaTypas COHUHMHT KaHOHUK EHHMIMAch a = p; ', ... P, OYIICHH.

V Xonza, yHuHT Xap KaHjai O0yiaysuncH d = p; 1pf 2. pE" KYpUHUIITA 3Ta, OyH/1a

0<Bx<ax, k=12 ..,n

30-macama. 1001001001 conamar 10000 man xatra Oynamaran TyO
OYIyBUMIIapUAAH SHT KATTACUHU TOIUHT.

Eupnmm. 1001001001 = 1001 - 10 + 1001 = 1001 - (106 +1) =7 -
11-13-(10°+1)=7-11-13-(10°+ 1) - (10* =102+ 1) =7-11-13-
101 -9901
Kago6. 9901 A

31-macama. 271958 — 108878 + 101528 conm 26460 ra GynMHMIIMHK
UCOOTIIAHT.

Euniniu. 26460 = 22 - 33 . 5. 72 kaHOHUK EHHUIMAHA XOCHJ KHIAMU3.
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A = 271958 — 108878 + 101528 connnn 271958 — (108878 — 101528)
kypuHuiaa é3amus. by con 5 - 7% ra OynuHaau. XakKuKaTaaH XxaM

27195 =3-5-72%-37,108878 — 101528 aiiupma sca 10887 — 10152 = 735 =
3 -5 - 72 ra 6ynuHann.

Bomka Tapapaan, A = (271958 — 108878) + 101528 kypununinan 4 conn
22 .33 ra GymuHMmM kenub ymkagu, dyyHKH 271958 — 108878 com 27195 —
10887 = 16308 = 22 - 33
151 ra 6ymanamyu, 10152 con sca 10152 = 23 - 33 - 47 kaHoHMK &limimara ora.
[lynnait kunub, HaTHXkana A COHu 5 - 72 ra Ba 22 - 33conura OYIIMHUIIIUHKA XOCHIT
Kkuauk. Jemak, y 26460 = 22 - 33 - 5 - 72 conura xam 6ynuHanu. A

32-macadga. lllynnaii 50 Ta HaTypan coHIap TOMWICUHKH, ylIapJaH Xed Oupu
Oolikacura OYIMHMaNAN, aMMO UXTUEPUN UKKUTACUHUHT KymalTMacu KojiraH 48
Ta coHJIapAaH Oapyacura OyivHaIu.

Edyunumu. py, ..., psg — Typiu TyO coHynap OYICcuH.

A; =pi Pz DsosAz = D1 D3 D3 Psor - Aso = D1 - Dao * Pdo
COHJIap MacaJia IapTUHU KaHOATJIAHTUPHUIINHYI KYpcaTaMu3.

XaxkukaTnan xam, arap i # j Oynca, A;/A; = p;/p; con OyTyn Gynmaiinu.
Bynnan rtamkapu, AiA; = (P1 - .. Dso)’Di - PjcoH Ay, .., A5y COHIAPHHHT
Oapuacura OynuHaau. A

33-macana. byryn Oymmaran, ammo panuonan Oynaran 2008 Ta coH
TONWJICHHKH, YJIapAaH UXTUEPUN UKKUTACUHUHT KyNaiTMacu OyTyH COH Oyiau.

Eunaunmm. Kyiingaru connapau Kapainmus:

P1'D2°---P2008 P1'D2--"P2008
X1 == 3 X =T,
141 P2
__ P1°DP2" - DP2o08 __P1°P2" " P2008
x;c —_ P ) ...,x1998 — 2
Pk P1998

Oy epma pi, p2, ..., P2oos — Typiu TyO connap. by commap Oytyn OynmacnaH,

2.2 2
__ b1'D2:--'P200s8

MacaJlaHMHT NIAPTUHU KAaHOATJIAHTUPAIHU . X;X; = o7 - OyTYH COH.
iPj

34-macana. bupop Hatypan coH “aximu’’ AeHuIaau, arap YHUHT KaHOHHK

éitnnMacuaa uxTHEPU TyO KYMaWTyBUMHMHT apakacu 2 JaH KaTTa Oyica.
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Kerma-ker xoimamran Ba xap Oupu sxmud OyiaraH Hatypal COHJap
Ky(PTIUKIAPHUHT COHU YeKCHU3 OYVIUITMHI UCOOTIIAHT.

Eunaunmu. MacanaHuHT IIApTHHH KaHOATIAHTHPAIUTaH KyQTIHKIAp
MaBxyJq (macanas, (8, 9), (288, 289)). dapa3 kunamuz, M, M+1 connap sxiu
oyncun. Dunu 4m(m + 1), 4m(m + 1)+1 coHNapHUHT AXIIUIUTHHA KypcaTaMus.
XakukaTaan xam, dm(m + 1) = 2°m(m + 1)coH axumm Oynmaau, 9yHKA M Ba M+1
connap sxmu. Maenrymu 4m(m+1)+1=4m? +4m+ 1= (2m+ 1)? con
xam sixmm 0ynanu. (8,9) xypTimkaan 6omurad

mm+1) > (dm(m+1),4dm(m+ 1)+ 1)
JITOPUTM EpJlaMuia MACaJIAHUHT MIAPTUHU KAHOATJIAHTUPAIUTAH MCTaraH4a Kyl

OyJIraH sSIHTY KYPTIUKIAPHUA XOCUI KUJlaMu3. A
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1.2-§. Byaunum myHocadatu. Hatypan con HaTypas 6yJayBUHIAPUHUHT

COHY BA HUFHHIANCH
(Z,+,) - 6yTyH coHnap xankacu, a,beZ.

AliTrnutapuya, a coHu b conura OyimHaau AeWniaay, arap myHaai ¢ COHU

(cez), rommncaku OyHna a=b-c Oyica. bynuHuira HucOaTaH XoccalapH:
HV(aeZ)a:a, uynku a=a-1
2)a:bab:c=a:c,
)a:bAbic=(ath):c
#aibab/c= (atb)/c
5)a:c,moV(b € Z)(ab):c
6)aib = (—a)ibai(-b) A (-a)i(-b)
7)\W(aeZ)a=0,a/0
8)a=0Ara:b=|al>b]|

Tabpud. a OyryH connm b ra ( b=0) KoIguKIM OyiaMII e, ImryHmad OyTyH
b-q<a<b(g+l) Ba 0<a-b-gq<b g,reZ coHra auTWIAANKHA, KyMuJaru TCHIJIUK

Oaxkapuiica:
a=bg+r,0<r<b].
Kyiinnaru teopema ypuHIN axaMHsITra ora.

1-Teopema. a,beZ,b=0KaHaaii OyIuIIMIaH KaTbUi Ha3ap, @ HU D ra mommo Oup

KUIUMATIIA KOJIUKIN OYITUIIT MyMKHH.

HcboTr . a) beZ, b>0. b kappanu connapuu ycum TapTuOuga *KOUIAmMTHPUO

4yuKamMus: ...,b(-2),b(-1),b0,bl,b2,...

bgeZ, 6yncuH. DHr KaTTa OYTYH COH, @ JIaH YCTyH OynMacuH. Y xonaa, r=r,.

b-g<a<b(q+l) Ba 0<a-b-q<b. y=a-b-q opkanu Oenrwiaiimus, yHaa:

a=b-gq+r, 0<r<b.

22



b) bez,b<0 xoccacunu kypub umkamus. Y xoima, -b>0. a) xoccacura
MYBO(DUK, IIyHIaH q,rez MaBIKYJIKH,

a=(-b)-q+r, 0<r<-b &wm a=b-(—q)+r,0<r<-b.
SAronanuru: q,r, q, r, OyTyH connap 6yiacuH, OyHaa a=b-q+r Ba
a=b-g+1r,0<r<b| e0<r, qb].
by Hucbarnapaan:
b(q—q,)=r—r,0<|r—r|<|bl={blg—0q, Hr—r| (1.1)
ra sra Oyiamus.

Arap q # 01 1e6 dapa3 kummHca, (1.1) =|r,—r|>/b| 6Ynramauru cadbabmm Kapama-

Kapim ¢ukra keaauk. Jemak, g # 0. Y xonna, (1.1) nan keiand YMKa uKy, r=r,.

M3ox. LllyHn aiTUII >KOM3KH, OXMPIH () Xocca OVIMHHIN OWJIaH OOFJIHK
MyJioXa3ajJapHu OyTYH COHJIap YUYH dMac, OaJKu HaTypas COHJIap yUyH IOPUTHUIIra
UMKOH sSIpaTajiy.

2 ra kappayi OyTyH conyap (abHu 2K ,k € Z, KypuHUIIIATH COHIIAp) JHcyhm,
2 ra kappanu 0yiamaran OyTyH connap (spHu 2K+1, k € Z , kKypuHUIIIATH COHIAP)
aca, MoK COHJap €0 IOPUTHIIAIN.

bynna Kyiuaarunap ypuHiIu:

a) VIkkuTa TOK COHJIApHUHT MUFUHIUCH Ba allMpMacu Ky(T, KymaiTMacu 3ca
TOK COH OYynaau.

0) Ukkuta xy(pT COHIApHUHT WUFUHIIMCH, allUpMacH Ba KymanTmacu Xyt
COH OViaau.

1-macana. bepuiran eTTuTa COHIaH UXTUEPUN ONTUTACUHUHT WMFUHIUCH 5
ra OynmuHanu. by connap xap 6upu 5 ra OYTUHUIITUHU UCOOTIIAHT

Eunavmm. bepunran conmapuu a, b, ¢, d, e, f, g OpKaiu, yJIapHUHT
WUFUHAMCHHY 3ca M OpKaiu OenrwmiaiMu3. MacallaHUHT TIapTura Kypa

m-—a, m—b, m-—c, m—d, m-—e, m-—f, m-—g
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aitupmasiap 6apuacu 5 ra 6ynuHaaM. YaapHH Kymmo,
m—(a+b+c+d+e+f+g)=6m

TEHIJIMKHU XOCWI KujiamMu3. byHaan 6m conu 5 ra 0ynuauimm kenud unkaau. by aca

M coHu 5 ra OyamHranaa Oa)kapuiiaau.

ynpaii Kumb, M Ba M—a conyiap 5 ra OyauHaau, aemMak, a=m-(m-a) CoH xam
5 ra 6ynuHAAM.

Xynau nryHaau, Koiarad b, ¢, e, fBa ¢ connap 5 ra Oy auHUIT ncOoTIaHaTu. A

2-macaga. a) atl con 3 ra OynmHca, 4+7a cCOH XaM 3 ra OYJIMHUIIMHU
UCOOTIIAHT:

b) 2+a Ba 35-b connap 11 ra 6ymmHca, a+b con xam 11 ra OVIMHUIIHHKA
UCOOTIIAHT !

Euniunm.

a)4+ 7a =4(a+ 1) + 3a 6yaranu yuayn 4+7a coH 3 ra OyIuHAIM.

b) a+b=2+a)—(35—b)+33 Oynrauu yuyH a+b com 11 ra
OynuHanu. A

3-macaja. a) 3 Ta KeTMa—KEeT HaTypaJl COHJApPHUHT KymaWTtMacu 6 ra
OYJIMHUIIIMHYU UCOOTJIAHT.

b) 5 Ta KeTMa—KeT HaTypasl COHJApHUHT KynaiTMacu 120 ra OYIMHUIITHHA
UCOOTJIAHT:

Eunanmmu. a) bepwiran connapjaH kamujaa OUTTacH Xy(PT CoH OYiaraHu
y4yH, KynaitMa 2 ra OynuHanu. Xyaaud IIyHjad, Oepuiran COHJapiaH KaMuia
outracu 3 ra kappajiu OyiraHu ydyH, kynaitMa 3 ra Oynunaau. Jlemak, kynaitma
6=2-3 ra OyIMHAIH.

b) Bepuiran conapaaH KaMuaa OUTTacH S ra, KaMmuaa Outracu 3 ra, KaMuaa
WUKKUTACH 2 ra OYJTUHUIIN aHUK.

bynnan Ttamkapu, 2 ra OynMHaAWraH COHJIApjaH Kamuga Owtracu 4 Ta
OYnMHTraHu y4yH, kynaitMa 5-3-2-4=120 ra 6ynuHaau. A

4-macaia. Mabnymku, a, b, ¢, d 6yryn connap 6apuacu ab—cd ra 6ymuHamm.
ab—cd HUHT KMEMATHHH TOTIMHT.

Euwnsmmmm. a, b, ¢, d Oyryn connap 6apuacu ab—cd ra 0ynuHranu yayx
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a=(ab—cd)a',b = (ab—cd)b',c = (ab—cd)c',d = (ab — cd)d’
TEHITIMKIap Oaxkapuiaau, Oy epaa a’, b’,c’,d'— 6yryH connap.
byunan, ab — cd = (ab — cd)a’(ab — cd)b' — (ab — cd)c'(ab — cd)d' =
(ab — cd)?*(a’b’ — c'd)
TEHTIIMKIAPHHU XOCHI KuIaMus, sbHU ab—cd con (ab—cd)? ra 6ynmunann.
by aca ab—cd=1 éxu ab—cd=-1 6ynranna ypurmmmUp.
Kapob6: ab—cd=1 &ku ab—cd=-1. A
5-macana. Uxtuépuit Hatypan K con yuyn 7 + 72 + -+ + 7% jiurunmy,
400 ra OYTUHUIIIMHU UCOOTIIAHT:
Eunnvmu. bepuiiran TuFMHIMHN Kyrugarnya €3aMmmus:
(7+72+73+7H+ 7> +7°+7"+78) + -
F (743 4 74k—2 4 k=1 g g4k =
=(7+7*+724+7H -1+ 7+ 78 + -+ 74
=7-400-(1+ 7%+ 78 + - + 744
bynnan, 7 + 72 + - + 7% furuaam 400 ra OYJIMHUINN KeTUO YMKaId. A
6-macana . n > 1 Harypan con 6epuiran OVICHH.
a) 2" COH MKKUTa KeTMa—KeT HaTypajl TOK COHJIAp WAFHHNCH KYPUHUIIIIA
n(pogaNaHUIIMHN UCOOTIIAHT:
b) 3™ con yura KeTMa—KeT HaTypajl COHJap HUFUHAWCH KYpPUHHIIIA
ndoramaHuIIMHA UCOOTIIAHT:
c) m, n connap 1 man karra OyiaraH Hatypaji coHaap OyicuH. m™ coH M Ta
KeTMa—KeT HaTypaJl COHJIap WUFUHANCH KYpUHUIIIA NDOTATTAHUIITUHN UCOOTIIAHT:
Eunanmmu. a) Arap MKKuTa KeTMa—KeT TOK COHJIap MOC paBHUIIIA
2k—1, 2k+1xypunumaa 6ynca (k € Z),
y XoJiaa
2"=Rk-1)+ 2k+1)
TeHrMKIaH k = 2™ 2 kenub 4nKamy, spHA
2r=02"1 -1+ 21 +1).
b) Arap
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3"=(s—1)+s+(s+1)
6yca, Oy TeHrnukaan s = 3" 1 kenu6 uukamy, AHHU
3t=C@"1-1)+3"1+ @31 +1)

com"=0Qk+1D)+QRk+3)+-+R2k+2m—-1)

TEHTIIUK
mt=2km+1+3+-+2m—1)+m?

TEHIJINKKA TEHT KYUJIH.

by epnas,

m(m"? —1)

HU Tomamus. m, m™ 2 — 1—connapaan GuTTacu anbarra KypT COH OYIraHIMIu
y4yH Oy COH OyTyH COH. A

7-macana. Uxtuépuii m Ba N OytyH comnmap mn(m + n) conu xydprt coH
OYIUIIMHA UCOOTIIAHT.

Eunaumm. Arap m Ba N connapaad oupopracu xydt Oyica, y Xoiaa
mn(m + n) coun xkydpt con Oymumu Mabiaym. LIIyHHHT ydyH M Ba N coHiap
MKKaJlacu XaM TOK OYnanu ned ¢gapas kuiamMu3. Y X0jAa, UKKUTa TOK COHJIAPHUHT
m+n duruHacd KyQPT COH Oyaramnuru cababmm mn(m +n) cou Kyt
oymanu. A

8-macayia. N HaTypaja COH YYyH 32" + 1 conn Kybt O0ynub, ammo 4 ra
OYJIMHMACTUTHHU UCOOTIIAHT.

Eunanmmu. Mabnymku, 32" conn TOK, nemak 32" + 1 conn KypT Oynanu.

Kyinnarura sramms:

32" = (322" =92"" = (8+ 1) =84+1
Oy epma A — Hatypan coH. [lemax, 32" +1 =84+ 2. Oxupru coH 3ca 4 ra
oynuHMaiau. A

9-macaaa. 12009 4 22009 4 ... 4 162999 yarypan con 17 ra GYyIMHULIIMHE

KYpCaTHUHI.

Eunaunmu. Masnymku, uxtuépuii k = 1,2, ..., 16 yayn
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(17 — k)200% = 174 — 2009
TEHTJIUK YpuHIH, Oy epla A — HaTypaJl COH.
Hemaxk, k2°99 + (17 — k)2°%9 conn 17 ra 6ynunany.
12009 4 2009 4 ... 162009 — (12009 4 142009y 4 (22009 4 152009y 4 ...
OyJraHu ydyH, Oepuiarad iuruHau Xam 17 ra OynuHaau. A
10-macaua. bapua HaTypan N coHu Ba M>2 TOK COHM Y4yH k = m" coHHH
kapaitmu3z. 1% + 2% + ... + (m — 1)* conunu m ra 6ynuHMIIMEN UCOOTIAHT.
Eunaumm. Mabirymku, K=m" kypuHHIIIATH COH TOK OYaIu.
Hemak, 6apua Hatypan i = 1,2, ..., mT_l — COHJIap y4yH
K+ (m—-D=m@*1-i*2(m -+ -+ (m—-0D*1)
TEHTJIUKIAPHUA XOCHI KIJIAMU3.
By TenrnuknapHu 6apyacuHu KyInO YMKCAK,
1% + 2% + o+ (m — D*
COHHM M ra OYIMHUIIMHYA XOCUJ KUjlaMu3. A
11-macaua. X, y — OyTyH connap OyncuH. 2 x + 3 y conu 17 ra OynuHUIIN
yayH 9 x + 5 y conn 17 ra 6yuHUIIM 3apyp Ba eTapiau OYIUIIMHN HCOOTIIAHT.
Eunnummu. Kyiinnarunapra sramus:
17|(2x + 3y) = 17|(13(2x + 3y)) = 17[(26x + 39y) = 17|(9x + 5y)
Hemak, 2 x + 3 y conn 17 ra 6ynunca, 9 x + 5 y conn xam 17 ra 6ynunanu.
Bbomka Tapadaan,
17|1(9x + 5y) = 17|(4(9x + 5y)) = 17|(36x + 20y) = 17|(2x + 3y)

Hemaxk, 9x + 5 y conu 17 ra 6ynunca, 2x + 3 y conu xam 17 ra 6ynunagu.

12-macana. Mawsnymku, n? + 1 Ba (n + 1)? + 1 connap (n—Hatypan coH)
oup BakTna d Hatypan conra OynuHamu. d COHUHH TOIIMHT.
Eunanmmn.
dl(n? +1),d|((n+ 1?2+ 1) =>d|(n?> +1),d|(n*+2n+2)
> dl[((n?+2n+2) — (n? +1))

27



dl2n+1) = d|(4n* +4n + 1)
=>d|(4(m*+2n+2) — (4n* +4n+1)) = d|(4n+7)

Jemak, d|((4n +7) —2(2n+ 1)) = d|5

Oxupru mynocabat d=1 €ku d=5 6ynrannarnaa 6axapwiaan. by uKkuTa X0
XxaM N=2 na ypuHiu. A

13-macana. bapua OyTyH N coHJlap yuyH KyHuaarujapHyd UCOOTIIAHT:

a)n® — 5n3 + 4n conu 120 ra 6ynunay;

b)n? + 3n+ 5 conu 121 ra 6yauHMaiiay.

Eunnaummu.

AN’ —5mi+4an=nn’*-1)n*-4)=n(n-1Dn+1)n-2)(n+2)
Oynranu yuyyH y 5 Ta KeTMa-KeT Harypai N-2, n-1, n , n+1, n+2 coHmapHHUHT
kynaiitmacu 6ymanu. bynmait conmmap sca 5!=1 -2 -3 -4 -5 =120 conura
OynuHaAM (TEKIIUPUHT).

0)n?+3n+5=((n+7)(n—4)+ 33 Tenrnuk GaxkapHIUIIMHA KYPCATHIL
KHUUWH dMac.

Arap 11|n? 4+ 3n + 5 6¥yuca, y xonga 11 |(n + 7)(n — 4), asau 11 | n+ 7
¢ku 11 | n — 4 - 6ynanu.

n+7)-(n—4) =11
oynranu yuyH 121 |(n + 7)(n — 4) 6ynagu. Ammo 33 conn 121 ra 6yaMHMaranu
yuyH Oy xonaa n? + 3n + 5 conu 121 ra 6ynmuamaiian.

Arap,n? + 3n+ 5 conu 11 ra 6ynunmaca, y xonga n? + 3n + 5 conu 121

ra OymuHManan. A
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1.3- §. IHr karTa yMymuii 6V 1yBYM Ba JHI KWYUK YMYMUii kappaau. EBkiana
AJITOPUTMH

Tabpud. abeZ,atb ScZ. OyIyH COHIAPHMHT YMYMHH OYIyBUHCH

a.a,,...a,,arap a:o(i=1n). deZ, a,a,...a, 0yryH cornapuunr DKVYbB u 1eb6

aTanajy arap:
a) d —11y COHJIapHUHT YMyMH OymyBurcH Oyiica;
0) d 1y coHapHUHT Xap KaHaail yMyMui OViryBUrcHra Oy IMHAIH.

Tabpudpman xypuHu®O TYpuOAMKH, OyTyH coHmapHuHr OKVYb wu  aHuk

Oenrucurayva aHUKJIAHTaH. a,,a,,...a, 0yTyH connap DKVYb u aunr ¢akar mycoar
KUMMaTUHU KYypuO YMKamMu3 Ba yHU (a,a,,...a,) ¢ku OKVYb(a,a,,...a)) 1ebd

oenrunaimMms.

Jlemma. Arap a=b g+r OVyiica, y xoinma OKVYb(a,b) = OKVYb(b,r) .
Nxxu 6ytyH connuar OKVYb u Hu Tonum MacalaciHU e4aMus3.
a,beZ,atb 6yicun. a uu b ra Konaukmm 6ynamus: a=b q,+r, 0<r,<b|.
Ouam b HU 1 ib=r, q,+r,, 0<r,<|b| Ta Oy1aMu3 Ba X0Ka30.

by keTma-keT OViumn kapaéHMHN HOJITM KOJJAMK XOCHJI KHJIMaryHda JaBOM
srtupamu3. UyHKH 1, >r1,>7,... a b(a fb,b/a) HaTypajl COHJIApUHMHI KETMa-
KETJINTU TyrajuyiaHMac OYJIUIY MyMKHH 3Mac, 3epo ne N, IIyHJail HaTypaJl COH

Ooopku, y ., :r,. HaTuxkana TeHIUK 3aHKUPUHUA XOCUI KHUJIAMU3:

a=bhq,+r, O<r<lb|
b=rgqg +r,, o<r, <
L ="n0,+r;, o<r<r, (1.2)

ro,r.,dq,,+r.0<r <r_,

n

e =600 M = 0

(1.2) tenrnukaan (a,b)=(b,r,)=(r,r,)=...=(r,,0)=r, HI XOCHUJI KUJIAMU3.

[lynnait Kuaub, Kyiugara Teopemara KeaaMus.
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2-Teopema. a, b(a /b, b/ a) 6yryn comnapuunr DKVbu a, b GyryH connap

yuyH EBKIIMJ anroputMuia OXUpry HOJUIM OyiMaraH KOJAUKKA TEHT.
MucoJi. 816,-187 OyTyH COHJIAQpHHMHT HT KaTTa yMYMHI OYJTyBUNCUHH TOITHIIL.

Euum. 816,-187 OyTyH connapra EBkina alropuTMUHHU KYJIJTaliMU3.

816 | -187
T 48[4

_-187[ 68
2043
68 [ 17

Te8| 4
0

XucoOMammMMu3Iad KYpUHUO TYpuOInKH,
816 =—187-(~4) +68,—187 =68-(—3) +17,68 =17 -4,

Honnan dapkiu koyauk 17 ra tenr. Xycycan (816,-187)=17.
3-Teopema. 3(x,yeZ),ax+by=d a eZ (i =1_n) OyncuH. Arap,
(a,a,)=d,(a,,d,)=d,,(a,d,)=d,,....(a,d_,)=d, ., moxu(a,a,,..a,)=d, .
byrtyn connap OKVYb u Kyitngaru xoccanapra sra:

1) kaTTanMrura Kypa oHr Karra Mycoat yMyMuuit 6yinyBun (a,,a,,...,a,) 11y

connapaur DKVYb u xucobmanaau,

2) a,beZ,meN,6yncun, y xonzaa (am,bm)=m(a,b);

: N b) (ab)
3 : b:m, 0 , , —a,— =2
) arap a:mab:m, Gyica, y xonaa (m mj -

4) arap d =(a,b), 6ynca, y xonaa, 3(x,yeZ),ax+by=d.
V3apo Ty6 6yTyH coHsiap. DHr KHYHK YMYMHii Kappaau GyTYH COHJIap.

Tabpud. a,a,,..a, Oyryn conmap y3apo TyO ne6 artamagu, arap OKVYb
(a,a,,...,a ) =1 6yica.

V3apo Ty6 coHIapHHMHT XoccaiapH.

1. a,beZ ¥3apo Ty xucobnanaau < 3(x,yeZ)ax+by=1.
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Hcoor. a) Ilaprra xypa, (a,b)=1. OKVYB HuHr 4-xoccacura kypa,
3(x,yeZ)ax+by=1.
B) Illaptra kypa, ax+by=1(x,yeZ). (a,b)=d Oyncun.
ax+by=1=1:d,d e N Alid =d =1. bynnan kypunaauku, a Ba b ¥3apo ty6 OyTyH
COHJIAP.
Xyaoca. Arap OKVb(a,b)=1=aia,bib =(a,b)=1.
JHI KHYUK YMYMHH KappaJju OyTyH COHJIAp

keZ OyTyH COH a,4a,,..,a, YMyMUH Kappaiau OyTyH coH ae0 aTtanaam, arap
kiai(i zl_k) oynca.

meZ OYTyH COH a,,4,,...,a, HT KHYUK YMYMHUH Kappaiu COH €0 aTanaiu,
arap Kyvuaaru maptiap Oaxxapurca:
a) M - yMyMuii kappaiu OyTyH COH a,,a,,...,a, ;
0) xap KaHma ymyMuii kappaiu OyTyH COH M ra OYIuHaIu.

bytyn connapaunr OKVYb unu gpakar Mycoat KuiMaTUHU KYpuO YNKaMu3
Ba OKVYK(a,a,,...a,) éku [a,a,,...,a,] Oenrunaimus.

1-Teopema. V(a,be N),[a,b]:(Z'E).

1-xyJaoca V(a,beZ),a+0;b=0.yayn my connapaunr OKVb u maBxy.
2-xynoca (abeZ) oHr kmuumk MycOaT yMyMmHi Kappaad COHM 1oy OyTyH
cornmapauar DKVYb u xucobimanaam.

ByryHn connapuunr JKYKu xoccanapu

2) a,beZ,meN,6yncun, y xonaa [am,bm]=m[a,b];

: N b7 [ab]
3 : b:m, 6 , ; —a,— =
) arap a:mab:im, 6yica, y Xonna {m m} -

4) arap d =(a,b), 0ymaca, y xonma 3(x,yeZ),ax+by=d.

1-macana. (Konouxau 6ynuw xakuoa meopema). a Ba b (b#0) OyryH connap
OVica, y xonaa a=bq+r TeHrmukHN KaHoaTaaHTHPYBuH sirona  Bar (0 < r < |b|)

OyTYH COHJIap MaBXYy/I.
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Egynaummu.
[x] opkanu x € R COHUHUHT 6ymyH KucmuHu, SbHUA X JaH KaTTa OYyImaraH
9HT KaTTa OyTYH COHHM OeNruaaiMus.

{x} = x — [x] Tenrnuk 6uaaH X € R COHUHUHT KACP KUCMU AHUKJIAHATH.
ByTyH KucMm Ba kacp KucMm Tabpudiaapuaad 6eBocuTa

o1 a1l * 7

bl Libl] ~ Ub|

a

TEHIJIUMK Keauo unkaau. Jlemak, a = [%] |b| + {m} |b| = bq + ,

Oy epna
1| s9mb.7 = a = ba = {rf e
= |=—=|sgnb,r = a — bq =y |b|.
T (b)Y T=p]

byunman, bg + ra 0 < r < |b|.
Arap,a = bq, + r; Tenrnuk 6axapwica (0 < r; < |b|), y xonna
b(q—q)=mr—r
oymagu. 0 < r,1; < |b| TeHrcU3MUKIApAAH
|bllq — g1| = |ry — 7| <|b]
TEHICU3JIMK Keaub uwmkanu, Oyuman |q — qq| < 1. q,q,; conmap OyTyH OyiraHu
Y4yH q = 4,7 = 7 radra 0ynamus. A

M3ox. FOkopugaru q con TYIMKCH3 OyIuHMa, I COH 3ca a Hu b ra 0ynuHranma
X0CuJ1 OVTraH KOJAUK J1e0 I0OpUTUIIAIH.

Haru:ka. a connHunr 6upop OyiryBuucura Moc 0yiran 6yIMHMa SITOHATUD.

2-macaJjia. P > 3 ty0 coH 6 ra OynuHTaHIa X0oCcHII OyiraH Kok 1 éku 5 ra
TEHT OYIUIIMHA UCOOTIIAHT.

Eunnumu. p > 3 con 6 ra OynmuHranga 2 Ba 4 KOJIUKIAp Xocws Oyia
oJIMaiau, akc XoJaa P coH Kyt OViap 3au. p > 3 coH 6 ra OynuHTaHAa 3 KOJIAUK
XaM XO0CuJI OyJ1a oJiMaiiid, akc XoJijia p coH 3 ra 6ynunap >au. Jlemak, p > 3 Ty0 coH
6 ra OyIMHraHAa XO0Ccui Oyaran KoUK €ku 1 ra €ku 5 ra TeHr OYIUIIN MyMKUH. A

Hartuxka. p > 3 1y0 con 6 n *+ 1 xypunuiira sra.

3-macana. p > 3 TyO COHHUHT KBajpatu 12 ra OynauHranga Xocusi Oyira

KOJIUK 1 ra TeHr OVIMIIMHN UCOOTIIaHT:
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Eunanmm. OnguHrd MacallaHMHT  HaTwkacura kKypa p=6n t1
KYPMHHMINIa, YHUHT KBajapath sca 36m? + 12n+ 1 kypunmmra sra. a Ba b
COHJIAPHUHT MKKaJaCUHU XaM OVIIaauraH COH 1Ty COHJIApHUHT YMyMUIl OYTyBUHCH
neviunanu. D(a, b) opkanu a Ba b connapHuHT yMymuid Oy TyBYMIApH TYTUTAMAHU
Oenrunaiimu3. Mabiaymku, Oapua a Ba b yuyn D(a, b) tymmam roxopuman
yerapananrad. LIIlyHuHT y9yH @ Ba D COHIIapHHUHT yMyMUil OYIIyBUMIapu HUYUIA
OHT KaTTacu MaBxkyja OYiauO, Iy COHJApPHUHI SHI KaTTa yMyMHH OYIyBUMCH
neimnaay Ba (a, b) opkanu OeNruIaHaim.

Xoccamaap.

a) p TyO coH Oyica, uXTUépHii HaTypasl M coH yuyH (P, m)=p(p, m)=1 6ynaay;

b) d=(m, n), m = dm',n =dn’ 6ynca,yxonma (m',n") = 1 6ynanu;

c)d=(m,n),m=d'm',n=d'n"Ba(m’,n") =106yiaca, d = d’' 6ynanu;

1) arap,m = piips? ..pe* Ba n = pPiplz .. pP¥ Gynca (6y epna pu pa ...,

min(ay,B1)  min(az,B2) min(ay,Bx)

pi—Ty6 conmap, ai, Bi > 0), y xonga (m,n) = p; D, e Dy
TEHIJIMK YPUHIIU.

€) @ Ba b coHnmapuHHHT SHT KaTTa yMyMUi OYITyBUMCH Iy COHJIAPDHUHT Oapya
yMyMHi# OYTyBUMiiapura OyinHau.

4-macana. Arap a conn b connnan knuuk 0ynmacaan, a=bq+r (0 < p<b)
oynca, y xonnaa (a,b)=(b,r) 6ymamu.

Eunnumm. D(a,b) opkanu a Ba b conmapHuHr ymymuil OymyBuniapu
TyraamMuHu Oenrunaimus. @ = b+ r (0 <r <b) Bas €D (a,b) 6yicun.
Jemak, r=a—bq conu S conura 6ynunaau, span S € D(b,r). Axcunua, s € D(b, 1)
Oyica, y xonma a = bq +r conu S ra 6yaunanu, sean S € D(a,b ). Jlemak, a conu
b connman karra OynMacnaan, a=bq + r (0 <r<b) 6yinca, y xonna, D(a,b) , D(b,r)
TyIJIaMJjap ycTMa-ycT TyIIaau. byHIaH yJIapHUHI 3HI KaTTa 3JIEMEHTJIApH y3apo
TEHT OyyuIM Kenuo unkamy, seuu (a,b),(b,r). A

M3ox. bapua a Ba b Honmmac connap yuyH a, b (a>b>0) connap y4yH KOJIHKINA
OYynuII XaKuaaru TeopeMara Kypa:

a=bq, + .
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Arap r;=0 6yica, y xonma (a,b)=b.
Arap r;#0 6ynca, y xonga b = ryq, + 15.
Arap 1,=0 O¥y1ca, y xonaa xapa€HHH TyXTaTaMu3, akc xoiaa (SpHH 1,70)
JTABOM ITTUPAMUZ. 1} = T5(3 + T3..
b>r,>r,>r;>...>0
TEHTCU3JIMKIIap/IaH kapaéH KOJIUK HOJTa aillaHTaHAa Tyraiii Kelud YuKau.
JleMak, Kyiuaaru TEHTJIMKIApTa SHT OYIaMus3 :
a=bq, +r,
b=nq,+r,,

T =Tyq3 t+ 13,

Th—2 = Th-1 qn-1 + Tn s
rn—lz r?’l Qn-
BYH,Z[a (a’b) = (b’ rn) = (r17 7”2) == (rn—li 7ﬂn) =Th-
ynpaii kuauo, (a, b) Hu TonuIn yuyH KOAAUKIN OYiuir xkapaéuu 0 ra TeHr
KOJIJIMK XOCHJI OVIryHua gaBoM >TTupuiand, 0 maH ¢papkiv SHT KUUKUK KOJIIMK a, b
COHJIAPUHMHT 3HT KaTTa OYJIyBUHMCH OWJIaH yCTMAa-yCT TYIIAIH.
Maskyp xapac¢H Eexknuo anzopummu nevivnany.
5-mucoJi. 80 Ba 21 connapu yuyH EBKiH anrOpuTMUHU Ty3aMu3:
80=21.3+17;
21=17.1+4;
17=4.4+1,
4=1.4+0;
By >kapaéHna KOMAMKIAPHUHT MOHOTOH KaMmMaWWIIUIaH KYpUHAAUKUA, @ OyTyH
COH Ba b HaTypau cornap yayH EBKJIHI alrOPUTMHU Y€K KaJaM/IaH CYHT TYXTaiIu.
Ouman EBKInA anropuTMHHUHT Oab3W OUpP TagOMKIapyu OWIIAaH TaHUIIAO
YHUKaAMU3.

Arap a OyTyH coH Ba b HaTypan coH Oepwiran Oyiica, KOJJIUKIH OYIIUII

XaKuJard TeopeMara acocan a = bg+r, 0<r<b;.V xonna (a, b) = (b, r).
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SIbHU, a Ba b mapHHUHT >HT KaTTa YMyMUH OYiyBUHMCH D Ba I' JTapHUHT SHT KarTa
yMyMuil OymyBunmcura TeHT (ucOoT Kunub kypunr). by Ttacnmukau EBkxmun

aNIrOpUTMHUTa KYJIIacak, (a, b) =TI SKaHJIUTH KeJIHO YMKaIH.

6-mucoui. 1428 Ba 2765 COHJApUHUHT SHT KaTTa YMyMHH OYIIyBUMCHHU Ba
9HT KHYMK YMYMU Kappanucuau EBkina anroputmuaan ¢organanud Tonainmk:
1428=2765-0+1428;
2765=1428-1+1337,
1428=1337-1+91;
1337=91-14+63;
91=63-1+28;
63=28.2+7,
28=7-4+0;
Hemak, (1428, 2765)=7.
By coHmapHUHT yMyMmHii KappaJHCHHH TOIMII y4yH 3ca [a,b]-(ab)=a-b
dbopmynanan oitnaianamus.

[1428, 2765] = M =395-1428 = 564060 .

N30x. Arap a conn b connnan kuuuk 0ynmMaca, y xoiaa (a, b)= (b, a—b)
oynanu. A

7-macaJa. (2n+13, n+7) H1 TOMHHT.

Euwnmmmm. (2n+13, n+7)=(n+7, n+6)=(n+6, 1)=1. A

8-macaua. (160, 72) —?

Euynnumu. EBKIHA anrOpuTMUHA KYJUTAMMUA3:

160=72-2+16, 72=16-4+8, 16=8-2. [lemaxk, (160, 72)=8. A

9-macasna. a Ba b connapunuHr SHT KaTTa yMyMuUii 0yyBuncH a Ba b connap
OpKaIu yusukau ughooaranuwiuny WCOOTIAHT, SHHU IIyHAAM X Ba y COHJIApU
MaBXYJTUTUHU KYPCATUHTKH, yJlap y4yH

(a, b)=ax+ by

TEHIJIMK YPUHIN OYIICHH.

Eunaumm. (a, b)=d 6yncun. EBkina anropuTMuHu KyJutaiMus3:
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a=bqy 11, b=11 Q2 15, 1=1 g3t 13, .,
Th—2=Th-1 Qn-1* T, = Tn Qn-

bynna 7, xomaukmap y4yH 1, = 0;a + Bib TeHrnukiaap Oa)kapUIUIIMHUA
Kypcatamus, Oy epaa o a, Bib — OyTyH coHmap.

71 YUYH ymIoy Mynoxasa YpUHIWINTY 7= a — bq, AaH kenu6 yukaau. dapa3
KWiamMu3, Oapua 71y, Ty, .. , Tnp_q KOIIOUKIAD T3, = apa + Brb TEHrIuKHU
KaHOAQTJIAHTUPCUH. Y XO0IAa, 1, = 0p_oa + Bp_ob — (a,—1a + B—1b) qn-q =
(-2 —0tp—1) 8+ (Br—2 —Bn-1 qn-1)b

X Ba )y COHJIapU MOC paBuIia (0, _,— 0, _1) Ba (Bp—2 —Bn_1 Qn_1) 1apra TEHT.
A

10-macana. (160, 72) uu 160 Ba 72 conmap opKanu YM3UKIN H(OTACHHU
TOTIUHT.

Euynaumu. 160 =72-2 +16, 72 =16-4 + 8, 16 = 8-2.

WNkxkuHYM TEHrIMKIaH 8 = 72 — 16-4, OupuHYM TEHTIMKIaH 3ca, 16=160—72-2 kenmmb
yukaau. Ly Tenrnukiapra kypa:
8=72-16-4=72—-(160—-72-2)-4=(-4)-160+9 - 72.

Hemak, (160, 72)=8=(-4) -160+9 - 72. A

Masbaymku, y3apo Ty6 a,b commap yuyn (a,b) = 1 TeHrm MK Oaxkapuiaau.
Aiipum anmadbuérnapaa Oy TEHIVIMK Yy3apo TyO consap Tabpudu cudaruaa kadys
KHUJTUHTaH.

Kyinnarn Xoccara sramus:

Xocca. a,b conmapu y3apo TyO Oyyimmm yuyyH am-+bn=1 mapt 3apyp Ba

eTapiau, Oy epia m Ba N OyTyH COHJIap.
11-macana. Arap (a,b)=d 6¥yinca, y xonaa (g’ 2) = 1.
Eunnunmm. d=am+bn nau %m + gn = 1 kenuO unkagu. A

12-macana (a, b) =1 Ba a | bc 6¥1ca, a | ¢ Hu ucboTIaHr.
Eunmmmm. (a,b) = 1 6ynca, am + bn =1 6ynaau, 6y epaa m Ba N— OyTyH

conap. bynaan acm + ben =c tenrnuk kenu6 ynkaau. MacanaHuHT apTUra Kypa,
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Oy TEHINMUKHUHT 4am Tapadu a conura OynuHaau. Jlemak, Oy TEHTJTUKHUHT YHT
Tapadu xaM a conura OYIMHaau, SSbHU @ | c. A

13-macana. 27x + 4 Ba 18x + 3 connap 6apua HaTypasa x Jap y4yH ¥3apo
TyO OYIUIINHU KYPCATHHT.

Eunaumm. 3(18x + 3) — 2(27x + 4) = 1 Oynranu yuyH yaap y3apo Tyo
oynamu. A

14-macana. a Ba b HaTypan coHnap ydyH MabayMku, a’ + b? con ab ra
OYnvHaIU. a=b TEHIJIUKHU UCOOTIIAHT:

Eunanumm. d = (a,b),a = du, b = dv.

d? ra xuckaptupu6, u? + v? cCoHM UV ra OYIMHMINMHH XOCHI KHJIAMH3.
Ammo, (u? + v?,uv) = 1, uyHku u Ba v y3apo Ty6. Jemak, uv = 1.
byaman u =v =1, a = b =d skannuru xeaud ynkagu. A

15-macana. m = n 6yncud. Kylinnarunapau ucOoTiaHr:

(@™ —1,a"—1) =a™™ —1(a > 1);
Eunaumm. Masnymku, (a™, a™ — 1) = 1. Jlemak,
@a*—-1,a"—-1) =@ —-a"a"—-1)=((@" (@™ ™ —-1),a"—1)
=@ "-1,a"—-1).

yaunar yayn a™ —1, a™ —1 commap yuyn EBkiaun amroputmm m,n
napaxanap yuyH EBkiun anroputmura yraau xamaa (m,n) Ba 0 ga TyrajinaHany. A

16-macana. Hatypan connapiad Tamkui TONTaH @; KETMa—KETJIMK YYyH [ #
j napna (a;, aj) = (i,j) Tenrnuk 6axapunaau. bapua i map yayn a; = i OYIummHNn
UCOOTIIAHT.

Eunnumu. Xap ovup a; yayu (a;, a,;) = (i,2i) = i ra OyuHramaura 6ouc
a; = i 06ynanu .

dapa3 kutamu3 Oupop | yayH a; > i TCHICU3JIUK OasKapuiICHH. Y X0J/1a,

(aai, ai) = (a;,i) = i.

Bomika TOMOH/IaH @4, COH @; Ta OYIMHIAHIIUTH y9yH (aai, ai) = a; > I. 3uQauT.

17-macana. (Poccus, 2001). MablyMKH, ¥3apo TEHT OyJIMaraH HaTypa
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ab commap yayn ab |a®+ ab+ b? wmynocabar Ypummn. |a — b| > Vab
TCHICU3JIUKHHA UCOOTITaHT.

Euniaumm. g = (a,b) ned oncak, a =x g, b =7y g TeHIIHKIapra sra
oynamus, Oy epaa x, Y — y3apo Ty0 O0ynran connap. bynnan,

ab(a + b) xy(x +y)g

= EZ
a?+ab+b? x*+xy+y?

MyHoca0atapra sra 0yinamus.
2 +xy+y%0) =040 =10 +xy+y%y) =(@%y) =L (x+yy) =1
TEHTJIUKJIApJaH
(x2+xy+y4x+y)=0%x+y)=1
TEHTJIMKHU XOCUJI KUJIaMu3.
HIyHUHT y4yH 3HT KaTTa yMyMUW OYIIyBUMHUHT XOccajaapuiaH
x% + xy + y?| g myHocabarra sra 6ynamus. bynnan g > x? + xy + y?. Jlemax,

la—bP? =lglx—y)Pg=g*lx—ylPg=g* 1 -(x*+xy+y*) >g°xy=ab
21n+4
14n+3

18-macaga (1-XMO). bapua HaTypai N coHyap yayH Kacp KUCKapmMac

Kacp OYIUIITMHU KYPCATHHT.

Eunaumm. 3(14n + 3) — 2(21n + 4) = 1 6ynranu yuyH

21n + 4 Ba 14n + 3 connap ¥y3apo Ty0O, SpHU 2n+d

e KACP KHMCKapmac oymanu. A

19-macana. a, b, ¢ Oyryn connap 6epunran Oyicun. llynaait y3apo tyo Kl
COHJIAp TONUIAANKU a k + b | con ¢ ra 6ynmuHaan. cOoTmanr:

Eunimmm. |a| + |b| OVitnua uaaykuusau Kyad ucootmaimus. a =0 éku b
= 0 Oysca HaTWKa OCOHJMIUYa Keiaub unmkamu. K Ba | COHJIapHHHT WIIOpAaCHHU
y3raptu0, a > 0 Ba b > 0 1e6 onumuMu3 MyMKHUH.

by xonma |a|+ |b| > |a — b| + |b|. Uanykius dapasura kypa myHgai
y3apo Ty6 k' Ba I’ conmap Tomunanauku, yiaap yayH (a — b)k' + bl con ¢ connra
oymunanu. byunan ak’ + b(l' — k") con ¢ conura OynuHUIIN KeIr0 YNKATH.

k' Bal' y3apo Ty6 6ynranm yuyn k = k' Bal = l' — k' y3apo Ty0auru keaud

yuKagd. A
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Tabpud. a Ba b connmapuHuHr MycOaT yMyMuid Kappaiwjapyd WUYUAa SHT
KAYMTH 11y COHJIAPHUHT SHT KHYUK YMYMHI KappaaucH aeidunaay Ba y [a,b] opkamu
OenruiIaHaIn.

Xoccamaap.

aym = [a,b], m =aa' = bb" 6¥yaca,yxonga (a’,b") =1 6ynanu,

0) Arap m' con, a b connapHuHT yMyMuit 6yayBuncH 0yu0,

m' =aa’ = bb’,(a’',b") = 1 Tenrnmuknap Oaxapuica, y xomga m' =m
oynanu;

c)Arapa|sBa b|s 6¥yuca,yxonna [a,b]|s 6ynanu;

n) Arap m=p;'p,’..p, Ba n= pPiph: ...p,f" 6ynca (6y epaa
P1,P2 ---Pr — TYO connap, a;, 3; = 0, y xonua

[m,n] =p;" ax(al'Bl)pén ax(az Bz) ...p,?ax(a"’s") TEHTJIMK YPHHIIH.

20-macama. bapua m,n Oyryn commap yuyH [m,n]-(m,n) = |mn|
TCHIJIMKHHA UCOOTIIAHT

Eunaummn. [a,b] = [|al,|b|] Oynranm yuyn dakat HaTypam m,n COHIap

y4yH UCOOTIalMu3.
m=p;'py? .0y  Ba N = pflpgz ...pf" oyucun (0y epma n=1, 2, ..., n,

nk — ty6 conmap, o;, 3; = 0), y xonma

(m,n) = pinin(al;sﬂp;nin(az;ﬁz) _"p;(nin(ak'ﬁk) pa  [m,n]
=pmaX(a1,Bl)pmaX(0ﬂz.Bz) pmaX(ak,Bk)
1 2 "
TEHrJMKIap ypuHiu. bynnas,
(m,n) = pinin(ou.[h)pinax(oq.[h)p;nin(az,ﬁz)pénax(az,ﬁz) _"p;nin(ak,ﬁk)plr(nax(ock,ﬁk) _

min((h,ﬁﬂ+maX(0(1;B1)pmin(‘xz,ﬁz,ﬁz) pmin(ak,Bk)+maX(ak,Bk) —
- 1 2 'Ll k -_—

pf‘”slpgﬁsz ...p,(:""wk = Mn Kenuo YnuKaau. A

21-macana. Bepunran m,n Hatypan comnap yuyH (m,n) =d,[m,n] =v
corsiap 3m +n = 3 v + d TEHIJIMKHU KAHOATJIAHTUPCA, Y X0J11a N COHU M HUHT

OYJIyBUMCH SKaHJIUTHUHU UCOOTIIAHT.
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Euniaunmm. Macana maprtura kypa, myHgad M; Ba N; HaTypal COHJIApU
MaBXKyaKdH, ymap m=dm,;, n=dn,, (m;,n;) =1 wmyHOCcabaTIapHH
KaHOATIaHTUpaau. Y X0iaa, v = myn,d Oynanu Ba Oepuiran TEHTIIUK

3myd + n;d = 3mnyd +d
KYPUHHIIHU OJIaau. byHaH
3m;+n, =3mn, +1 Ba @Bm—-—1)(n; —1)=0
HU Xocui Kwiamu3. Oxupru TeHrmkaad 3my; — 1 # 0 Oynranum yuyn n; =1
sKaHIUTH Keand yukanu. [lynaait kuiamo,
n=dn; =d Ban=dn, =d SbHU N | M >KaH. A

22-macana. a, b, c — HaTypain connap Oepuiran OYJICHH.

a) Arap [a,a + 5] = [b, b + 5] 6¥ica, a=b uu ucbotIanr.

0) [a,b] = [a + ¢, b + c] TeHrIHMK YpUHIN OYIUIIH MyMKHHMU?

Evyunummu. 6) xapamumu kudos. a) YHHHT XyCcycud Xoiu cudartuia
KapaJuIIi MyMKHH.

dapas kunamus, [a, b] = [a + ¢, b + c] 6YicuH.

(a,b) =(a+c,b+c)
TEHIJIMKHU ucbotnaitmus. d = (a + ¢, b + ¢) Genrunam kuputamus. Y Xoja,
a —b Ba [a, b] connap d ra 6ynunagu.

d conuHuMHr kaHoHHWK &ifmnmacuna p yupaca, y xompa [a, b] con pX ra
OYIMHAaIH.

bynnan a, b connapnan kamuaa OuTTacu pX ra OYJIMHUIIN KETUO YMKAIH.
a—b aitupma p* ra xappanu 6ynranu ca6admu, a, b connapaan ukkanacu xam p* ra
Oymuuuin kenud uyukaau. Lyausr yayn (a, b) con (a + ¢, b + ¢) ra kappanm.
Xynau myHaai (a + ¢, b + ¢) con (a, b) ra 6yauHMITN HCOOTIAHAIH.

Hemak, (a,b) = (a + ¢, b + ¢)[m,n] - (m,n) = mn popmynanu Kymuiao,

ab = (a+ c)(b+ c¢)3unnuil TEHTITUKHA XOCWI KWJIaMH3. A
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1.4-§. YekJin 3aHKUP KACPJIap, MyHOCHO KacpJap xoccajapu

HNkku HOMaBJIyMJIN YH3UKJIM TeHIJIaMajap. a Ba b Hatypan coHmap yayH

EBknu anroputmu Kyhuaaruda OyJICHH:
a=bg,+r, 0<r <b;
b=rqg +r,0<r,<r1;
n=rd,+50<r<r,;

I 2 = n—1qn—1+rn’0S r-n < rn—l;

o
rn—l = rnqn + rn+l; rn+l = 01
Xap Oup TeHTJIMKHU OVTyBUMIapra 0yaud YukamMus:

a=q0+% ; (13)

1

b
Jogel o (L4)

Hatwmxana TeHrnukiap xocui 0ynaau.

Y xonna, a_ o +%; (1.3) tenrnukka (1.4) TeHTIUKIATH - KUHUMATUHU
_ 1
rl

KyHCaK,
B gt gt g
b_qO E—% q+r2—Qo q+i
A o tn
r2
a_4 4 1 a4 1
b - qO 1 - qO 1
0+ r 0 + 1
2
qz +—= qz +——
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udonara sra 0ynamus. by sxapaHHM TaBOM 3TTUPCAK,

a—q+ 1
o Ho

1
b 0, +

1
O +—+
G -

1
a,
TEHTJIUK KEJIUO YUK,
a e .
by udona o parMoHAl COHHHUHT 3AHMCUp Kacpea euuimacu IeHumaam.

“Samxkup Kacp 7, “y3imyKcu3 Kacp ~ 1e0 XaM atajaau.

3amxup Kacpnap [d,0,,...q, | KypuHHIINAA GenrunaHam.

1-muco.r. @=3+2=3+i:3+ ! =3+ 1 =3+;
31 31 31 4 1 1

e A

27 27 a 6.3

E6KU 120 _ [3.1,6,4].
31

=[y, 0, ....q,| 3aEKHp Kacp Oepmiran OyiIcuH. Y Xoida [dy,0,....d,].k<n

oo

P

n

. P .
3aH)KI/Ip Kan, k' MYHOCI/I6 Kan JAcunjiaau Ba - KypI/IHI/IHII[a 6eHFI/IHaHaI[I/I. - = B
k n

OymuIm aéH.
Mynocu0 kacpnap Kyiujaaru xoccanapra sra. Arap k>2 0yica,

1. Pk = Pk—l'qk +Pk—2’Qk ZQkfl'qk +Qk—2;

2 &<i...<§=i<...<i<5<ﬂ;
Q Q b Q, QG Q& Q
3 i_ Pk71 _ (—l)k—1 ;
Qk Qk-l Qk 'Qk—l

4. R-Qu—-Q-R.i= (_1)k_l;
by xoccamapauHr ucb6botu OeBocuTa TabpudaaH MaTEMATUK WHIYKIIHS

METOJIMHU KYJUIaIl €pJIaMUa XOCUI KWIMHUILIA MyMKHH.

Macanan 1— xoccaHUHT UCOOTHUHH KYpPUO YMKAMIHK:
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0

Q 1'Q " gq q

Oymumm pasmas. Y xonaa, k=2 yayn

; Oynranu yuyH P, =q,,Q,=LP=q,-q,+LQ =q,

Pogit g % bt (W% +D%G+G _ RG R
Q ° 4%+l  qg,+1 Chll, +1 0,0, +1 Q-q,+Q,
0,

bynnan, P,=PR-q,+P,;Q,=Q,-q, +Q, Xocui 0ynaau.
dapa3 kuaiauk, K HaTypai coH yuyH 1-xocca TYFpu OyicuH. 1-xoccanu K+1

LT i ; OYJICHH. il MYHOCHO KacpjaH

Q_k - Qk—l O + Qk—z Qk

y49yH UcOOT Kuiamu3. SIbHH,

R 1
—L MyHOCHO KacpHM XOCWJI KWJIMII YYyH ¢, HH 0, +—— OWJIaH aJMallTHPHII
k+1 k+1

KHPOSL.

[[lynuHr yuyH

1
P_,(q +—)+P._
Poe " G ° P00 +Put0u

Qua B Qkil(qk + i) +Q,., B Q1 Oiss + Qs + Qi
k+1
_ (RaO + P o) + Py — PG +Ra .
Qe + Q20 +Qr Q-G ¥ Qi

Hewmak, Rt = ROca + Rt Qet = Qs + Qs
Konran xoccanapHu MycTakui UCOOT KMJIMO KYPHHT.

4 - xoccanal (R,Q, ) =1 sSbHH, MyHOCUO KaCPHUHI CypaT Ba MaxpaxH ¥3apo

Ty6 O6yauinu kenu6 unkanu. Yynku PQ, , —QP., =(-1)*" con P, Ba Q, COHJIApHUHT

9HT KaTTa yMyMu# OynmyBurcura 0yivHaau.

Jlemak, % Kacp KUCKapTUpWJIMaran Oyica, y xoJija % HU 3aHXHUpP Kacpra

EMnb KUCKAPTUPUIL MYMKHH.

1341 .y
2-MHUCOJI. o3 KACPHH SAHKHD Kacpra qimk:
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1341=2013-0+1341
2013=1341-1+672
1341=672-1+669

672=669-1+3
669 =3-223
VY xomnna
-E%E:[QLLL3]:O+ L Sl
2013 1+ 1 671
1+ 11
1+—
223

Arap (a,b)=1 O¥ynca, sbHU % Kacp KUCKapMac kacp OVyica, y xoija

P-Q,-Q P, =D, TEHTJIMKIaH P-Q,-Q P =(-D"% Ekn
a-Q,,-b-P,=(-)"" xocun OYymamu. Bymman a-|Q ,-(-)"Y-b:|P-(-D)"Y=1
TEHIJIMKKA ara oynamus. YHu c ra KYNauTHUPCAK,

—b~‘c~Pn_1-(—1)”‘1 =C; TEHrnuK Xxocun Oymamu. Jlemak, (a,b)=1

a-c-Q,,- ()"

oynranma
ax—by=c (1.5)
TEHTJIAMAaHUHT SYMMIIapHIaH OMpHU
-1
Xo :C'Qn—l _(_1)n
-1
Yo :C'Pn—l'(_l)n (1.6)

xocwi 0ynamu. (1.6) TeHrTaMaHUHT YMyMHN €9UMU

{x:%+bm
y =Yo+am (1.7)

dbopmyra Ounan XucoOIaHaIH.

3-mucoa. 29X—16Y =9 rymnamun Gyryn connap Tyramnia equnr.
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16 16 16 1—1—1 1—|—i 1+ 1
° o = 1—|—g
7 7
=1+ 1 =1+ 1
1 1
1+ 1+
1 1
1+ = 1+
7 1
- 34+ =
2 2
Pn—l 1 1 19
=1+ 1 =7 JeMmax, =—=. Tonwmran xuitmatnapaun (1.7)
Qnil 1+71 1
1+-
3

dbopmynara Kyiuo,

x=9-Q,;-(—1)3+16m,
{y =9.-R-(—1)3>—25m, meZ

x=9.7+16m=—63+16m
Kuitmatnapau, OyHnan { y —911+25m——99+2s5m M E ZL

X=—63
YMyMHUHN €UMMHH TOIIaMH3. XYCYCHUU €UUM CH aTuaa ——99 HHU OJINII
y

MYMKHH.

Texmmpum: 25 (-63)~16-(-99) = -1575+1584 =9

4-macana. butra KyTruaja namimanap OuiaaH yymoJuiap o6op.

YnapHuHr o€knapu conu 76 Ta. [lanmmanunr 8 Ta 1aH 0EFu, YyMOJIMHUHT 3ca

6 TagaH o€ru O0p Oyica, KyThdyajaa HeuTa Maiiia Ba 9yMmosu 6op?

Eunm. ®apa3 kuinaiiuk KyTuyaja X JIoHa Malliila Ba y JoHa YyMoJu 0op.

Macana maprura Kypa, 8x + 6y = 76 éku 4x-(-3y)=38. bynnau g:1+§.

X=38+3m
Jlemak, { y ——agam Me”Z

Jlekun Macana maptura kypa x > 0, y > 0 . Tonunran e4yuMJIapHUHT

38+3m=0 m Z
MycOaTIapyuHU OJUIIMMHU3 Kepak. AbHuU ~38-4m=>0 = bynnan

38 —m<_19, YHJaH 3ca _12§ <m=< _9% Kenuo yukKagu. Arap,

m=-10 ,6ysca, x=8; y=2; arap m=-11 ,06ynca, x=5; y=6; arap m=-12 6ynca, x=2;

y=10 6ymanu. Jlemak, macana ednMu Kyluaarmiapjad uoopar:
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1) {

X=8
y =2

2){

x=5
y =6

3){§

=2
=10
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Hppaunonas COHIAPHU 3aHKUP Kacp KYpUHUIIAA udoaanam

Arap o uppammoHan coH Oepuiran 0yica, yHUHT OyTyH KHCMUHU aXpaTuo,

Kyiinparuua €3u0 onuMmuMu3 MyMKuH: o =[a]+{a}. By epna [a]| - Oepuiran «

MPPAIOHAJl COHHUHT OYTYH KMCMH, {a} - OEpHIraH « MppalMoHa]l COHHMHT Kacp

KucMH 0Yan0, anbarra, [a]>1,0<{a}<], [oz]uui ,(a, > kypunHIga €3u0 OJICaK,
oy

1 o
a =0, +— Xocuia Oynaiu.
o

. 1
DHIUM ¢, Y4yH IOKODUJArd >KapaéHHHM Takpopiab, o, HU o =Q +—
a,

KYpuHUIIKIA €310 0J1aMHU3 Ba X0Ka30:

1
0‘1:Q1+_7q1:[0‘1]'0‘2 >1
a,

1
a4 =0,+—.0q, :[az]’as >1.
a3

By ’apa€HHu N MapTa TaKpopJIacak, o =[0y, 0., 0, 4, &, |~ 3aHKHP Kacp XOCUI
Oymagu. by »XapaHHM YEKCH3 TaBOM OTTHUPCAK, & =[0y,0,..., 4,0y, ..] —TEKCU3

3aHXKUP Kacp XOocui Oynaiu.

Arap o KBaJpaT MppalMOHAUIMK Oyica, IbHU LIyHIAW a,b,c jap MaBxya

o a+ . , . .
oynuo, o = KYpUHUIILIA €311 MyMKHUH OyJca, y X0J1/1a « HU YEKCHU3 AaBPHii

3amkup Kacp cudaruaa ndoaa KUIHII MyMKHH.
MucoJ1. \/2 HU YeKCH3 JaBpHil 3aHKMP Kacpra EHMHT.

Eunnr:

JE=1+(J§—1)=1++=1+ ! _ 11 =.. ;1
N L YU 24—

N
N
N
+
[HEN
[EEN

Jlemak, V2 = [1(2)]
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1.5-§. Consiap Hazapusicuaa MyxuM (pyHKIUsJIap

Tabpud. x € P connunr [x] 6ymyn Kucmu 1ed, x 1aH Karta OyiaMaraH SHT

KaTTa OyTYyH COHTa alTHIIaIH.
Macamnan, [-1,5] = —=2,[-1] = —1,[0] = 0,[1,5] = 1, [] = 3.
YMmyman onranga, taspudra OuHOaH, [X] =Kk TEHMIMK KyHHIardHU

ounnupamu: K con k < x < k + 1 miapTHu KaHOATJIaHTUPAIUTraH OyTYH COHIIUP.

T

'

L
|

1.1-pacm
y=[x] dbyskmstHUAT rpaduru 3MHACUMOH KypuHHITa 3ra (1.1-pacwm).
{x} = x — [x] Tenrnuk OwiaH X € R COHMHUHT KACP KUCMU AHUKJIAHAH.

Macainas,

(0,3} = 0,7,{— %} = %,{\/E} =V2-1,{-2V5}=2-+2,{1} =0
Xoccanapu:
Dix] =x;2)[x+a]=[x]+a,3)[x+y] =2 [x] +[y]

Oy epaa a uxTu€puit OyTyH , X, Y — UXTUEPHUI COHIIAP.

4) {x} = x reurmuk 0 <x < 1 OynrangaruHa Oa)kapuaaau;

5 {x}={y} rtenrmuk x-y=n (0y epama N-OyTyH COH) OYyiraHgaruHa
OaxkapuIIaiy;

6) UxTuépmii x yuyn {x+1}={x} 6ynanu.

lynnait kumuo, y={x} GyHKIHS SHT KHYKUK JaBpu | ra TeHr OyiraH qaBpuil

byukuusaup. Yuaunr rpaduru (1.2-pacMm) 1a KSNTUPUIITaH.
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T

1.2-pacm

1-macana. (Il Copoc omummuamacu). x? —10[x] +9 = 0 Tenrnamanu
CUMHT.

Eunsmmm. ®apas kunainuk, [x] = K 0yiacun. k = 0 3KkaHIMIY TYIHIYHAPII.

x >k OYymrammarn  yuyn x =>0. Harmwxamax?—10[x]+9<0
TEHTCU3JIUKHH XOCHIT KIUJTAMH3.

byaman 1 <x <9 kemub wukamm, Oyaman 1 < k <0O. x?>+9con 10 ra
6ynuHyBUM OYTYH COHmMp. TeKIMpuIuIap INyHH Kypcatamukn, 1;v/61;v/71
COHJIAp TEHTJIaMaH! KaHOATIaHTHPAITIH.

Kapoo. 1;V61:V71. A

2x+1
2-MacaJa . | = [x] Tenrnamanu euuHr.

Eunnaumm. ®@apas kunaitnuk, [x] = k. YV xonma

2X+1

k < <k+1

k<x<x+1

TEHI KyWIU CUCTEMaHU €3aMU3:

3k_1£x<3k+2

2 2
k<x<x+1

bynnan K kyiunars TCHrCU3JIMKHA KAHOATJIAHTUPHIITH KSJTUO YHKaIu:

3k—-1 3k + 2

k+1, k .
2<+,<2

SbHU, — 2< k<3.
[ynnait kumuo, k-1; 0; 1; 2 kuiiMatnapra sra OVIMINIM MyMKHH. YOy
KuiimaTiapHu kerma-ket (1) cucremara Kyiuo Ba Xocui OYJITaH TEHTCU3IHKIAPHU

e4n0, Kyruaarv >kaBOOHU TOamMu3.
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)Kasoﬁ.—1£x<—%;0Sx<2; <x<3

N U

3-macaga. [x?] = 2[x] TenrnamManu eduHr.
Eumsmnmn. ®@apas kwiaimuk, [x] = k,{x} = a.. Y xomma, k = 0,a > 0 Ba
[(k +)?] = 2[k + a],
IIYHAAH CYHT KyHUAard TeHrJaMaHu XOCH/ KUJTaMH3:
[2ka + a?] = 2k — k? . By TeHrIaMaHUHT Yal TOMOHH MaH(uii mac,
k- OyTyH COH.
Hemaxk, 2k — k? > 0 Ba k conn daxar 0, 1 éku 2 KuiimaTiapra sra 6yaumm
MYMKHH.
k=0 6ynranga 0 < o < 1. Bynnan [a?] = 0 vu xocun kunamus. Jemak, 0 <
x < 1 xeaun0O 4nKaIu.
k=1 Oynranna Kyluard TeHIJIaMaH! XOCHIT KHJIaMU3:
[2a+a?] =1
By 1<2a+a?<2 0<a<1 Bymmam V2—-1<a<1,V2<x<2 xemb
ynkanu. Huxosr, k = 2 6ynranna [4a + «?] = 0 Tenrnamara sra 6ynamus, 6y sca
0<4a+0’*<10<a<1

cucTeMara TeHr Kywiumup. Yausr eanmu 0 < o < V5 —2, 2 < x <5 kemu6

unkagu. Xocun O6yaran 0 < x <1, V2 <x<2va2<x<+5 opamkiapun
OupnamTupuO kaBOOHU E3aMu3.

Kago6.0<x <1, V2<x<+5 A

4-macana. Kyiingarn ketMa-KeTIuka Kypamus 1, 2, 2, 3,3, 3,4, 4, 4,4, ...
(Kerma-ketnukna 6utTa OUMp, UKKUTA UKKH, Y4Ta Y4, TYpTTa TYpT, Oemira Oemn Ba
X0Ka30).
Kaiicu con

a) 2002—; 6) N — uH4M YpuHAa TYypaau?

Eunammm. dapa3 xunmaimuak, X, = k; k — n—xaa. bepwiran kerma-

KeTHKaa K CoHr OMpUHYM Mak0 OYIryHra Kajaap
k(k—1)

14+2+3++k-1=—
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D o
- ypunaa typaau. LIlyHuHr yuyH,

.. k(k+
COH K€TMA-KCTJINTHU €3UJIaau. OXI/IpFI/I K con 2

k(k—1) k(k+1)
-_ <
7 S"sT3
bynnan
k?—k<2n<k?*+k

Keno YuKaIu.
. . 1 .
Oxupru Xocui OYJaraH TEHICU3JIMKHHHT YHI Ba 4all KHCMHTa S HH 19721004()

Kylduaaruaapra sra 0yiamus:

k? k+1<2 <I«:2+I«:+1
g S 4

2 2

(k—%) <2n<(k+%)

Y xonna,
1 1
k—=<V2n<k+-=
2 2
bynnan:
1
k < v2n+5<k+1.
Hartmxana,

1
Xy = [\/ 2n + E]'
bepunran keTMa-KeTIIMKHUHT N-XaJUHA XHcoOmam (HOpMyJIacUHU XOCHI

KWIJIUK. XyCYCaH, X5002 = 63 A

JcaarMma. bepuiran x CoHIaH KMYKMK Ba N HaTypaJsl COHra OYJIMHAIUraH
X )
k= [;] HaTypajl COH MaBXXYUIMTUHU aHUKJIalll KUAWH SMac.

By conna scnatMa coHmnap HazapusICH y9yH MyXHUM OUTTa (hOpMYJIaHU XOCHJT
KWIWIIT UMKOHUATAHU Oepanu. JlacTial Kyiiuaaru MacajiaHu e4amMus.
5-macaJja. 100! coH MKKMHUHT Kaiicu gapaxkacura OyiauHaau?

Evunummu. 1, 2, ..., 100 connap opacuna Kydugaruiap MaBxyi:

100
- = 50 ta xy(T CcoH,
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100
- = 25Ta 4 ra xappaym CoH.

:1%0: = 12 Ta 8 ra kappanau COH.
:%: = 6T1a 16 ra Kappajiu COH.
:%: = 3ta 32 ra Kappaau COH.
:160—40: = 1ta 64 ra kappaju COH.

bynman 100!'=1 -2 -3 ---- 100 xymaiitmana >xamu 50 + 25+ 12 + 6 +

297 ra 6younagu Ba 2°8 ra

34+ 1 =97 ta 2 coun kKarHamagu, sbHU: 100! con
OyTMHMaNIu.
KaBob. 97. A
by Macana HaTWKacHHN yMyMIIAIITUPAMU3.
6-macana (Jlexxannap dopmynacu). N! coH P TyO COHHUHT KaiicH Jlapakacura

oynuHanu?

Eunsmmmm. Xyqiu I0KOpUIaruaek, MXTUEpuii N Ba Ty6 P yuyH p ra, p? ra,

..., p¥ ra xappamu [g] Ta COH MaBKyl. Arap p™ < n < p™*1, 6ynca, y xonnaa, n!

e o n n n
HU KAHOHHMK €WMMIMacuaa P HUHI Japaka KypCaTKu4u [;] + [p_2] + [p—3] + et

=
—| ra TeHr.
p
bab3u xonaa Kynuaaru €3yB KyJUIAHUIIAN:
n n n
o e -
p p p

YyHKU €3WIraH MuFruHAuAa Oupop KoijaaH Oomrad 6apya KYIIWIyBYMIAp HOJra
TeHT Oynaau. A

/-macana . Arap x>0 Ba N HaTypaJs coH Oyiica, y XoJia
[[fl—]] = [ﬂ OYIUIIMHY UCOOTIIaHT.

Eumsmmmu. PaBmanku, (a;f) opamukna [B] —[a] Ta Oyryn commap

JKOMJIAIlTaH.
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XakuKaTnaH xam, arap M OyTyH coH a<m < [3 TEHICHU3IUKHU

KaHoaTiantupca, y xoiuda [o] + 1 < m < [B]. Xynmu mysnpai, (o;f) opaaukna

[g] — [%] — ta Oepwirad x > 0 ra Kappaiau COHJap JKOMIamTaH.

X JJaH KWYMK Ba N ra OyIMHaauraH HaTypad COHJapHH Kypamu3. byHpai

x x 0 o
COHJIAp >KaMH [;] = [;] — [;] Ta. AMMO [x] maH karra OynmaraH Ba N Ta

o X
OYJIMHAIUraH COHJIap Xam [;] ta. TeHruk ucooTianau. A

8-macaJja. p Ba J —¥3apo OyTyH TyO COHJIap YUYH

[S] n [271’] F oot [(q_ql)p] = (p—1)2(q—1) SKaHJIUTHHHA HCOOTIIAHT;

Eunavmm. x Oy texkucnukaa OyTyH KoOpAauHaTamu (x;y) HyKTauap

TYmIaMuHu Kypamu3, Oyaaa 1 <x <g—1, 1 <y < p — 1 mwapt 6axxapuicuH.

un

As . ' v - .{JI

K
ol 1 2 k

=

r":l 3

1.3-pacm
by tymiam OABC tyrpu TypTOypuakausr nuuaa €tud (1.3-pacm), sxamu
(p-1)(9-1) Ta nykTanapra sra. YOy Tyrpu TYpTOypuyakHuHT auaroHanuaa O Ba B
HyKTaJlapJiaH 0o1IKka OyTyH KOOpJuHaTajapra 3ra OyjaraH HyKrajiap MaBxyJ dMac.
XakukaTaaH xam, arap 0yTyH koopauHatanu (1; p) Hykra OB na €rca, Oy epaa

(1 <m<q),yxomnmatg 2BOC = % = S, STbHU: qN=mMp. J Ba P y3apo TyO coHiap

Oynrannuru cababmu N CoH P ra, M COH 3ca (] ra Kappayid, SbHU, m = ¢, N = P.

3unmuat. llynunar yuyn OBC yuOypuakaa kapaina€traH OyTYyH KOOpIWHATaIIU

(r-1(q-1) ..
2

HYKTAJIAPHUHI TCHI' ApMHU, ABHU crajgu.

OHau Ou3 ymly MUKIOPHM OolIKaya ycys OuiiaH XucoOmaiimMus.
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x=K (k — yy3rapyBun HaTypai coH) Oyica, y Xxoina KL kecmana sxkamu E k] Ta OyTYH

KOOpAMHATaIu HyKTa éraau (2.3 pacm).

1<x<q-1,1<y <p-—1 Oyaraam yuyH K coHHH ¥3rapTupuo,
yuOypuakaa €rrad OyTyH KOOpAMHATAIA HyKTaJapHUHT YMYMHI COHU KyWH1aruya
aAHUKJIAHAIU:

e [52

Jlemak,

[§]+[%p]+---+[(q;l)p] _ (p—l)z(q—l)

TEHIVIMK UCOOTIaH . A
H3ox. Xynau myHaaim

[%] + [2?(]] 4oy [(p ;1)61] _ (- 1)2(q - 1)

dbopmysiaHu Xam UcOOTIIaIl MyMKHH.
9-macagna (Xepmut-4 dhopmysacu). N - HATypall, X - XaKUKUAWA COHJIAp YUYH

[nx] = [x]+[x+%]+---+[x+

n—1]

TEHTJIMKHU UCOOTJIAHT

Eunnaumu. N connan gukcupnad,

n—1

1
f(x)=[x]+[x+;]+---+[x+ ]—[nx]
GyHKIUSIHA KapaiMu3. Y XoJa,
1 1 2 n-1

flats)=e+a]+ e 42+ + [x + 22 + e+ 1] - [x + 1],

NxTtuépuii 6yryn K yuays [x + k] = [x] popmymnanu kymiab 6Gapua Xakukuii x
KUMatiiapuaa

(+7)=rw
flx+—)=1k

TCHI'JIMK 6a)KElpI/IJ'H/IIHI/IHI/I XO0CHJI KUJIaMH3.
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Hemak, y=f(x) dynxmus naBpuit GyHkus Oyinamum Bay x € [0,%) opanuKaa
allHaH HOJITa TEHI OYJIMIIMHYU TEKIIUPHIL KUIHH 3Mac.

bynnan y=f(X) pyHkmms 6apua XakMKUil x KHWMaTIapyaa HOJIra TCHT OYJTUIIN
Kenub ynkagu. A

10-macana. a) [(2 + \/§)2002]; {(2 + \/§)2002} > 0,9...9 cornnap TOK

1001

AKAHJIUTUHHU UCOOTJIAHT

2002

2002
Eunnmm. (2 + \/§) udoaana KaBCHU 040 (2 + \/§) = A+ B3

HU XOCWJI Kujiamus, 0y epaa A Ba B — HaTypan connap. bynnan

(2_\@)2002 =A-BV3= . 2002
(2 ++3)
by xonna
2+v3) " +(2-v3)" =24
oymasu.
bynnan,

2002

2+V3) " =24-1+1-(2-3)

Kenno YuKagu.

Harmxana, [(2 + \/§)2002] = 2A — 1 - TOK COH, IbHHU

(2+Vv3)"}=1-(2-V3)

SKAHJINUTH Keanuo qUKaau.

2002

Xocuil OyJIraH TeHIITUKHUHT YHT KUCMUHU 0ax0JIaliMu3;

2002 1 1 1
2 -3 = = < .
( ) (2 N \/§)2002 (7 N 2\/§)1001 101001

[llyHUHT y4yH {(2 + \/§)2002} >09..9 A
1001

Tabpud. Arap a Ba b y3apo 1y6 connap yuyd 9(ab) = 9(a)9(b) Tenrnuk
oaxxapwica, 9: N — R HoiMac QyHKIUS MYTbMUNIUKAMUE TEHTTATN.
11-macana. 9,9,,9, -MynbTHIUTMKATUB (DYHKIMSIIAp OYIICHH, Y XOJa!
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a)9(1) =1;
0) MynerurummkatuB Qyskiusuiap 9(1)-9(2) xymaiitMacu MyJIbTHILTUKATHB
byHKIUsa 6ynanu;

c) Arap a = pixlp;xz ..Pp" Gynca, y Xonma
9(a) = 3(py)9(p2*) - 9(pn");

n) Arap a = pix 1p;x 2 ...pa" OYnca, y Xompa KyHMmard acocuti aiinusm
OakapuIIaJIy.

(Yapmu Xepmur (1822-1901 #iunnap.)- ppaHIUsAIMK MaTEMATHK. )

n

> 0@ =] [(1+0w0+9?) + - +9())

dla i=1

Edyunumu. a) - HuHr ucbotu a Ba 1 conu y3apo TyO OynraHumaH keauod
YUKA]IH.

0) a, b y3apo 1y0 comnapuu Quxcupmaiimuz. 31, 92 — MyJIbTHILTUKATHB
byHKUMSIIap YYYH KYHUIaru TEHTIIMKIAp Oaskapuiiaiu:
(9,9;)(ab) = 9,(ab)9,(ab) = 9,(a)d1(b)9,(a)9,(b) = (9,9,)(a)(9:9;) (D)

Jlemak, UKKUTA MYJbTUITUKATUB (QDYHKIMS KYMaWTMacu MYJIbTUILIUKATUB
byHkuus 0ynaau.

Nunykuusa ycynu Owian ymoOy myiioxasa Oup HedTa KyNmaWTyBYWIAp YUYH
UCOOTIIAHUIITN PABIIIAH.

C) - HUHT POCTIIUTH pf‘ ', pg 2, ..., Dy COHJIADMHHUHT ¥3ap0 TyOIHMIUIaH Kenub
YUKAIH.

n

o 04 o (08
1) Arap a HaTypaja COHUHMHT KaHOHHUK EHMIMAacu @ = p; 'P,~ ... Dy

y X0J1J1a @ HUHT Xap KaHjaad O0yiyBuucu d = p, 1p§ Z ... pE” éitmnmara sra Oynanu,

oyica,

OyH1a
0< Bk < (Xk,k = 1,2,...,Tl.

C) JlaH KyWuJaru TeHIJINKIapra sra 0yiamMms:
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n

ﬂ(1+8(pl)+8(p)+ +0(p)) = Z s(pfl)s(pEZ)..a(pEn)
= Z 19(2?1 pz z 9(d).

0<Br=sa d|ad(d)
12-macana. 0(a) — uxTUEpuii MyIbTHILIMKATHBE QyHKIUA yayH, X(a) Xg1q 0(d)
(GYHKIUS XaM MYJTbTUTUTUKATHB OYITajH.

Euynanimmu.

(a,b) = 1,a = pXpS® ..p2¥,b = pP2 pP2 pPr Gyncun. V xomna,

acoCUM allHHUATIA KYypa,

n

x@b) = Y 0(d) = [(1+06@) +6(p?) + - +6(p")) =

d|ab i=1

k
= 1_[ (1 +0(p) +6(p?) + -

i=1
n

+0(p) | [ (1+0@0) +0(p?) +-+06(p{)) = 8(a)B(b)

i=k+1
Harnxa:
Connap Hazapusacuaa KyWuaard MyJIbTUIUIMKATUB (QYHKIUSJIAp KaTTa

axaMusTra 9ra: ¢ HaTypaJl COHHMHHMHI HaTypayi OymyBumiapu conu t(a) Ba o(a)

HuruHavcH. Ynap Kyiuaarnya anukianaau: ¢(a) = Zl; o(a) :Zd
dla dla

(D. 6enru a vunr Gapya 6ynyBunnap 6yiinda HUFMHAMHA OHILIUPAIHN).
dla

Acochil aliHUAT Ba TE€OMETPUK MPOrpeccusl XaJIAPUHUHT WHFUHAUCUHU
udonanoBun Gopmyna Ownan doigananud a HaATypadl COHHHHHI HaTypal

oymyBumnap conu t(a) Ba 6(a) HMFUHINCH YIYH

T(a)_H(1+a1)6(a)—1_[(1+Pz+Pl+ ) = ﬂ( °“.+1 )

dbopmyanap YpUHIWIATATA aMUH OYIaMu3.
XaKuKaTIaH XaM, plfx " gunr 6ynysuunapu 1, p;, ..., plfx ' Gynaranu yayH
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o+l 1

T(p;xi)=0(i+1,0'(plfxi)=1+pi+pi2+"'+p;xizlpl—_1
i

oynaau. OyHKUMSUTAPHU MYJIbTUILUTMKATUBIUT UIAH

n n
t(a) = r(pflp;xz ...p,(:") = ﬂr(p?i) = 1_[(1 + «;)
i=1 i=1
n

n
o(@) = o(pips i) = | [o(i) = [(1+pi+ 07+ 4 i)
i=1

=1

i=1
dbopmynanap Kenud YuKaau.
13-macana. p Ba  — Typau TyO connap 6yncun. Kyiunaru connap Heura
HaTypaji OyiayBunra sra?
a) pg;
6) p’q;
c) p*q?;
mp™qt
Eunaumm. a) Mabnymku, P coHHUHT OynyBumiiapu 1, p,  Ba pg coniap
oynaam.
Jemak, T(pq) = 4.
0) p?>q connuHr OYymysuunapu 1,p,p?,q,qp,qp* comnap 6ymaau. JleMak,
(p’q) =6
¢) p?q* COHHUHT MKKH KaTop OYIyBUMIAPHHH E3aMU3:;
Lp,p?
L,q,9°

Konran 6ymyBunnap Oy MKKHTa KaTOPJAry aKauid OUTTaJaH OJMHTaH COHJIAPHUHT
KyTaT™Manapuian xocui 0ynaau. byrnait conmnap »xamu 9 Ta.
Hemak, T(p2q?) =9

1) p™q"™ COHHUHT UKKH KaTop OYIyBUMIApHHH E3aMU3:

1,p,p% ..,pM
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1,9,9% ...,q"
Konran 6ynyBumiap Oy MKKHTa KATOpIard akaJljll OUTTaIaH OJIMHTAH COHJIAPHUHT
KymaiT™Manapugan xocua Oymaau. Bynmait commap xkamu (m+ 1)(n+ 1) ra.
Jlemak,
wp™q") = (m+D(n+1).

Kapo0:

a) 4;

0) 6;

c)9;

mm+1Dn+1). A

14-macana. lllynnaii HaTtypan COHJIap TONMWJICMHKH, yJap ailHaH OJTUTa

HaTypaj OyiayBuura sra 6ynuo, Oy 6yyBunnapHuHr uruaaucu 3500 ra TeHr.

Edunummu. N HaTypasi coH aifHaH oJITUTa HaTypan OViyBuura sra Oyica, y

n =p°> (6y epna p-ty6) éku n = p?q (6y epma p Ba (-Typau TyO COHIap)
KYpHUHUIITA Jra.

Bupunan xomma 1+ p + p? + p2 + p* + p°> = 3500 éxu

p(1+p+p?+p3+p*) =3500—1=3499.

3499 conm 2, 3, 5 Ba 7 ra OynuHMaiu, yHUHT yuyH p > 10 . bynaa

p+(1+p+p?+p3+p*) > 105> 3499 TeHrcusnuk YpUHIN.

Hemak, Oy x0J1 ypuHIu OYIManu.

Ukkunuu xonaa 1+ p + p? + q + pq + p?q = 3500, span
(1+p+p*)(1+q)=>5%7-4. Bupunuu kynaiiTysuu 2 ra Ba 5 ra OYIMHMAAIN.
(ByHMHT y9yH KOJIIUKJIApHU TEKIIUPHII €TapIIn).

1+p+p*>16ymranu yuyn 1+ p + p% = 7. llemak, p =2 Ba q = 499 .
2 Ba 499 connap Ty6 6ynranu yuyn n = 22 - 499 = 1996. A
15-macana. 30 ra 6ynuHagurasd Ba aiinan 30 ta Typau OyiyBuMra sra Oyira

HaTypaJl COHJIap TOIMJICHH.

T T o
Euninnmm. n = pip,” ...p, " 6yncumn.
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By con 30 ra OynuHTaHIMIA Y4yH KaHOHUK €Mmimara anbarra p; = 2,p, = 3 Ba
p; = 5 Ty0O COHIap Kupaau, 1eMak k = 3.

bynnan rn+Dr+1D)03+1)..(i,+1)=30=2-3-5Bak <3
keanb uukamu. Jemak, k = 3 Ba (ry,7,,73) ywmk 1, 2, 4 COHIApHUHT YPHH
aIMaIITUPUIIUIAp HaTWwkKacuaa Xocudl Oymamu. byHman N yuyH Kyhujgaru
KUMMAaTJIapHU XOCUJI KUJIaMHU3:

2-3%2.5% 2.3*.52, 22.3.5% 22.3%.52%.3.52 2%.32.5A
16-macana. t(1) + t(2) + -+ t(n) = E] + E] + -+ E]

HU UCOOTJIAHT:

Eunnumm.

{1, 2, .., n} tymnamma K wHaTypam coHura OYJIMHAIUraH COHJIAp
k, 2k, ...,. [g] k xypunuira sra 6ynub, ymapHUHT YMyMHUI COHU [%] ra TEHr.

Jlemaxk,

n
1 ra xkappayii coHnap >xamu [I] Ta;

n
2 ra KappaJu COHJap KaMu [E] TQ;

N Ta Kappaju COHJIAP KaMHU E] Ta Oymaau.

bynapuunr dnruagucu T(1) + t©(2) + t(3) + -+ + t(n) ra tenr. A

Sna ourra doiiganu myHocabaTHH UCOOTIIANMHU3.
17-macana. (1) + 6(2) + -+ o(n) = [ﬂ + 2 E] + - +n [%]
Eunmnmu. {1, 2, ..., n} tymiamaa K Hatypan conura OyauMHaIurad CoHiap

n o o . n
k, 2k, ..., [;] k xypunwuira sra 6ynu6, yTapHUHT YMyMHI COHU [E] ra TeHr. HlyHuHr
o o o o n
y4yH aiiHaH K ra TeHr Oyiran OyiyBuniap HuFuHIUCH K [E] ra TEHTr.
o o o n
Hemak, 1 ra TeHr OynraH OYmyBumiIap WUFHHINCH [I] =n ra, 2 Ta TeHT

Oynran OymyBunnap MUFUHAMCH 2 E] ra, ..., N ra TeHr OynaraH OYyiyBuMIIap
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o n o .
HUFUHANCHU N [;] ra TCHI. ByJ'IapHI/I XaMMaCHUHH KYH_II/I6 YHUKCakK, ncootTnanmIaéTran

TEHTJIMKHUHT Yall KNCMUHU XOCHIT KUJIamMu3. A

18-macana.

a) Mcranran n yayn 6(6n) < 120(n) TeHrcu3IMKHA UCOOTIIAHT:

0) N HuHT Kaaai Kuiimatiaapuaa o(6n) = 120(n) TeHrnuk Gaxkapuaaan?

Eunanmm.

a) N HuHT Oapya OymyBumnapu 1 = d4, d,, ..., d;, = n O6yncun. Y xomnaa,
6n vuHT O6apua 6ynyBumnapu dq, d,, ..., dy, 2dq,2d,, ...,2dy, 3dq,3d,,...,3dy
6d,,6d,, ...,6d; counnap 6ynamu. JIekuH ymap opacujia y3apo TEHIJIApU OYIUIIH
MYMKHH.

Arap N HUHTr OVIyBUMJIapU opacujia 2 xaM, 3 xaMm OynMaca, y Xojijaa yJiap
opacuaa Teurnapu oynmaian. bynnan, o(n) = d; + d, + -+ + dj, 6yaranu yays

o(6n) < o(n) + 206(n) + 3o0(n) + 66(n) = 126(n)

0) o(6n) = 120(n) OynuImM yuyH N cOHU 2 ra XaM, 3 ra XaM OYIMHMACITHTH
Kepak. A

@(x) opxamu {1, 2, ..., x} TymIam u4maa KOMIAIITaH Ba X COHU OWIaH ¥3apo
TyO OYaTraH COHNIap COHUHM OeNTuIainMus.

Anabuérnappa @ (x)dynkuus - Diinep? pyHKuMsACH 16 IOPUTUIAIN.
p — TyO con 6Yyicun. FOxopuna 613 Kyiugaru TacaukjiapHu UCOOTIaAUK.

a) p JaH KWYKUK Ba y Ouian y3apo TyO Oyiran HaTypai connap p — 1 Ta.

0) p? naH KuuuK Ba y GUIaH y3apo Ty6 GYIIraH HaTypas COHlap p2 — p Ta.
Hemak, ¢(p) = p — 1,9(p*) = p* —p.

Ty6 GYynmaran

— 31,42 Qg
X =Dy Dy Dk

CoHylapjiaru Jiiep PYHKIUSICUHUHT KMMMaTH KyWHuaaruia XxucooaaHaau:
0 =x(1-5)(1=5) (1)
ex)=x-{1—— —— . (1——
P1 p2 Pk

4 Diinep Jleonapa (1707-1783 Hnnnap.) — mBenapusuIMK MaTeMaTHK, MEXaHHUK, (PU3HK Ba aCTPOHOM.
Kommuteke y3rapyBunnm ¢GyHKIMAIap Ha3apHscH Ba Au(depeHInal reoOMeTprs COXaJJapUHIHT aCOCUMIIapHIaH
Oupw.
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by teHrnmumkman Oiinep (YHKIUACH MYJIbTUIUIMKATHB (DYHKIHS OYIUIIN
xamja
e(P*) = p* (1 —~ 1) =p* —p*!
p
dbopmyra Keaud YUKaIH.
19—macana (I'aycc macajacn).
z e(d) =x
d|x
AHUSITHA NCOOTIIAHT:
Euywnumu. x = pf 1p§ 2. p,f ¥ MynbTUIUIMKATUB (PYyHKIHSIAD YIyH aCOCHM
alHUATIa Kypa,
Z o(d) = (1+ @) + o@D + - +o(py*) ... =
d|x
={1+ @ - D+ @ —p)++ @ —p* )} =P e = x
AMHUAT ucOoTIaH u. A

20-macana. Kyiiniaru TeHTIIMKIapHU UCOOTIIAHT:

a) em)e((n) = @((m,n))e([m,n])

6) p(mn)p((m,n)) = p(m)¢p(n)(m,n)

Edunumu. a) MynsTunnukatuBiukaad Goigananu0, M Ba N connap Ourra
Ty® COHHUHT JapakallapH OYIraH XoIHM Kapaitmus:.m = p%,n = pf (a = f = 0)
Y xonma, e(m)e(n) = @((m,n))e([m,n]) Tenrmux [m,n] = m = p%,
(m,n)=n-= pﬁ TEHIJIMKJIAPIaH KeINO YUKAIH.

0) MynbTUTIITMKATUBIMKAAH Qoiigananund, M Ba N connap OuTTa TyO0 COHHUHT
napaxangapu OyiraH XonHd Kapaiimus: m = p% n = pf (¢ = B = 0). Bepuiran
TEHTJINK

o(p**P)o(p?) = (@M (p?)pP
TEHTJINKKA TeHT KYYJIH.

By Tenrmuk sca, @(p*) = p* 1(p — 1) Tenrnuknan xenub ynkagu. A
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1.6-§.Ty0 connap Tapuxuaan

Kamumru rpek marematuru JpatocheH nyHéna OupuHauiapaan 6yiau0, epHUHT
YiuaMiiapyuHU aHUKJIA1, Tapajuiesuiap Ba MEpUANaHIIap TyIIyHYIapUHU KUPUT/IH.
[Tudarop sca “epun map makiauaa” aerad (apasnu yprara tanuviagau: “‘Tabuatna
XamMMa Hapca MyKamMal, IIYHHHT YYyH XaM ep MyKamMMaJl KYpuHHUIIAa OYIuiim
napkop. ['eomeTpuk KucMiapJaH SHI MyKaMMald Imapaup. Jemax, ep map
mraknuaa Oynumm kepak”. JISKUH epHHUHT Map MIaKINAa IKaHIUTHHA UCOOT KUITHUIII
Ba YHUHT paJlycUHU ymyam ¢akat DpaToceHraruia Hacu® Kwiaud. Y OupuHUYU
6YIM6 ep 103U XapUTACHHM TY3MO YMKIW. YIIa maiTaa MabiayMm Oyiran Espora,
Ocué, JluBusa, ApaOuctoH, ApuaHa, XvHIMCTOHJIAPTUHA YHUHT XapUTACUIaH KOU
onrad (A. M. Kynpun. Cnoo o kaprte. U3za. “Henpa”, 1987).

TyO coHnmapHu Ky3 ONAMMHU3Ja KylHaaruya TacaBByp KHJIMIIUMU3 MYMKHH.
XaénaH Ky3 OJIMHIU3ra XOHAJOHUHTU3/AaH YUKUO, caMmora Kapal uy3minl KeTraH
AJIEKTP CUMHHM KEINTHUPUHT. By CUMHHMHr Xap Oup Merpura OUTTaJaH JamIoO4Ka
ocwiran 0ynuo, Oy JaMmoykajiap KeTMa-KeT HaTypajl COHJap OuiaH HOMepJaHTaH
oyncun. CuMaan Tok yTranaa gakat TyO HOMEpPIIU JaMIouKaiap HCUH.

OHau TapMok Oyitnnad dazora caéxar kunanuk. K¥3 onaumusaa Kyhugaru
xXoJiMcanap HaMo€H Oynau:

1-nammnouka yuuk, 2- , 3- KeTMa-KeT WUKKUTa jJammnouka ¢Hran! byHnakacu
Ooliika yupamaiiau!

3BaS;5Ba7;11Bal3;17 Ba19; 29 Ba 31; 41 Ba43; 71 Ba 73; 101 Bal03
COHJIAp 3TU3aK COHJIAp JAeHHIIaau.

bupuHumM 103Ta HaTypan coHjiap OWJIaH HOMEpJIAHTaH JIaMIoYyKajlapaaH 75
Tacu Y4uK Ba 25 Tacu Hyp couud TypraH JIAMIIOYKaJIapHU KypaMu3.

bupunumn munrranukaa 832 ta Ba 168 Ta.

bupunun mumuonTanukaa sca 921502 ta Ba 78468 ta Moc paBunia YUuK Ba
HYp COYYBUYH YHPOKJIAPHU KYpacus.

Koponrynukaa yuuinu gaBom 3taiinuk. Opkaga xam, oJIIMHAA XaM 3UM-31¢é
KOPOHFYJMK. JIEKMH yHM YUYKyHJIApU CYHMauau, 4yHKM EBKiIMI Teopemacura

acocCaH OJIJIMHJIa YeKCU3 KYT HYp COUYBUM YUPOKJIAp yUpauIu.
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Arap OmsHuHr yumm te3nurumu3 xarrto 300000 xm/c, abpHU EpPYFIHK
TE3JIMTUra TEHr Oyica XaM Hyp COYYBUM YHPOKJIAp KypHHMaiau. Jlekun Ous
ownamusku, I1. JI. YebumerB TeopeMacura acocaH, kaH4a macoda 06ocub yTran
Oyncak, ssbHU ITyH4Ya MacodalaH CYHr siHa Hyp COUYBYM YUPOK KypuHAIAH 1€
Yy3uMH3ra TaCKUH Oepa oJiaMus.

OpTHbOp Oepcak, TyO coHapra oW MacalalapHU XaJl KWIHII Kapa¢HHUaa,
OyIOK MaTEMaTUKIIAPHUHT IIABKATJIM MEXHATIApHU OKNOATHAa MATEMAaTUKAHUHT SHT
ry3an coxacu — “Connap Hazapuscu’ xocuin OVnau. LllyHucu KWU3MKKU, COHIIAp
Ha3apusACH MyaMMOJIapyd KaHYaJIMK Mypakkad OYJIMacuH, MacaJlaHMHI Ma3MyHHU
XaTTO MaKTab €KUM JIMLEH YKyBUMIap YUyH XaM TYUIyHApJIH.

Macanan, Tongbax  MyamMmocH. 1742-tiumu =~ Cankt-IletepOypr
aKaJeMUsACUHHMHT ab3ocH ['onnbax JI. Dilnepra €3ran xatuaa Kyhujaaru (apasHu
0acn xkumau: bemgan karta Oyiran xap KaHjail HaTypasi COH Kynu OwiaH 3 ta TyO
COH HWuruHuCH cudartuaa udoaa KWIMHAIM.

Xakmkarnad, 6=3+3, 7=5+2, 8=5+3, 10=7+3, 11=7+2+2 Ba x0Ka30.

Kun6op 1000 raga, O6pu 2000 raua, Muse 9000 raua ['ongbax rumnoresacu
TYFpU OYIUIIMHYI TEKIIUpraHiap.

[Nonpbax Mmyammocuaan ssHa ukkuta (apas (runoresa) Keiaubd YuKaIu:

- Xap KaHaak 4 1aH KWIuK OyIMarat ’KyQdT COH UKKUTA TyO COH HUFUHIUCHTA
TEHT;

- Xap KaHmai 7 gaH KWYUK OYJIMaraH TOK COH y4Ta TyO COH WMFHHAMCHUTA
TEHT.

Oiinep IN'onpbax MyaMMOCHHM XaJl KWITaHU WYK, IEKUH Y Oy MyaMMOHH XaJl
KWIWII Y9yH Xap KaHmal 4 naH Kuyuk OynMaraH >ky@T COH HMKKHUTAa TyO COH
WWFUHIMCUTA TEHTJIUTUHU UCOOT KUJIUII eTapiiv OVIUIITMHU KYpCcaTau.

XakuKataaH, arap 2m-—p, + p, 0yica,
2n+1=2n+3-2=2(n-1)+3=p; + p, +3.
Jlexun, 200 #iun moOaiiHuga [Nompbax MyaMMOCHMHHM X€4 KHM Xall Kuja

osiranu Uyk. ®akarruna 1937-iimnm akagemuk M. M. BuHorpanoB xap KaHaai
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7 IaH KaTtTa TOK COHHUHT 3 Ta TyO COH WUFUHAMCHUTA TEHTJIMTUHU UCOOT KWiau. by
TeopeMagaH xap Kanmail 10 gan kuuuk Oynmmaran xky(dT coH 4 Ta Ty0 COHHHHT
WUFUHAMCHUTA TEHTJIUTY KeuoO YnKaau. XaKuKaT/IaH,
2n—1=p,+ P, + Py €KU 20= P+ Py + Py +1= P+ Py + Py +1=py+p; +p, +3-2.
EKM 2N+2=p, + P, + P, +3.

[ynnai kuauo, xo3uprada ['ongdax MyaMMOCH TYJIMK XaJl KWIMHTaHU VK.

Ymby myammora yxmam Typiad MyaMMOJapHH XaJl KWJUII Kapa€¢HUAa
coHJap Hazapusicu (aH cudaruia makUIaHIu.

Vpra acpnapna coHnap Ha3apUACHHUHT T'yJUIab SIIHAIIK OYyIOK (paHIly3
matematuru [1. @epma (XVII acpaa simraran) Homu Owiad Ooriuk. JlekwH, y V3
KampuETIApUHUHT KOJIUIITa TYIIUPWITaH €3Ma 0aéHUHU KOJAMpMaraH.

Comnuap Hazapusicu SHT aBBall (an cudartuna Jleonapa Dunepuunr (1707-
1783) wnmuii unuiapuna mwakimadad. JI. DinepHuHr ¢GaonusTd aKJIHU  J10J
KOJAMpaauran napaxana ooi. JI. Ditnep 1735-iunm 6up ky3u, 1 766-Hnim UKKUHYA
KY3H XaM KypMai KOJINIINTA KapaMai, yMPUHUHT OXUPTH WWILTIAPUIA YHUHT UIMUN
daouru kKamaitmMaau, akcuH4a, oub 60pran. Y HUHT WIMHA UITAPH 72 SKUITTHK
acapiap TYIUlaMHJa >KamJjiaHTaH OYynu0O, yJapHUHT I03J1aH OPTUFH COHJIAP
Hazapudcura Oarunuianrad. [I. depmanuHr aespau Oapya MCOOTCU3 KEJITUPraH
TeopeMaliapu Jijep TOMOHUAH TYJIUK MCOOT KWJIMHUO, ynap acocuja KyNnruHa
MaTeMaTUK KOHYHUSTIAp Kail] KUITUHIH.

VY xakuna “bomkanap yayn Hadac onuin xapaéHu KaHal kedca, JUnep yuayH
xucoOman kapa€Hu myHaa tTabuuit sxkapaén” €ku “HOparu ypuiinan Tyxrarasua
XaM MUSICH XMCOOJallIaH TyXTaMaraH MaTeMaTuk’’ JAeHuIlau.

Diinep TyO connapra oun u3nanunapuna x=1, 2,..., 40 6ynranuga Tyo coH
Oynamuran p(x)=x*—x+41 KYpUHHUIIJATH T[OJMHOMHH Kamd Kuaiad. p(x)
KYIIXaAHUHT OupuHYM 2398 Ta HaTypasl COHJap opacuiaru KuiMartiapuaaH TeHT

ApMUCH TyO comnap OyimmuHU ucOoT Kumau. LIyHWHTIOEK, q(X)= X" +X+72491

kymxaa opkanu udona kwmHaaurad 5000 ta TyO COHIApHU aHUKJIATH.
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bynnan tamkapu, 6apya KuiimMaTiiapu TyO COHJIapjaH uOOpar N mgapakaiu
KYTIXaJ MaBxKy/1 IMaCIUTUHU HcO0TIa0, Ditnep ¥3 unurapy OuiaH aaauaTHB COHIAP
Hazapuscura acoc coiau. Connap Hazapuscuga KYNruHa KOHyHUSTIAPHUHT UICOOTH
Oinep HomHu OunaH OOfnuK. JIekWH, XO3UpPrH KyHra Kelud XaMm ¥3 eUYMMUHU
TONMarad MyaMmoJap yjaa xaM K.

Oruzak TyO connap, sbHu 3 Ba 5; 5 Ba 7; 11 Ba 13;...; 239 Ba 241 connap
KyPTIATH YEKCU3 KYTIMU KU YSKITUMU ?

2" +1; 2" —-1;n* +1. KYpuHUIIard TyO COHIAp YEKCU3 KYTIIMuU?
Mepcen Ty0 conHsapu

Wxtuépuii p Ty0 cOH yayH M =2° -1 KypuHMIIIAard TyO COHJIAp MyKaMMall

COHJIap MyaMMOCH OuWjaH XUAIUN IIyFyJIaHrad ¢paHily3 MoHaxu MepceH
mapadura Mepcen my6 connapu ned atanaau.
IOxopunaru dhopmynara acocan
M, =3;M, =7;M, =31 M, =127;M,, = 2047 = 23-89
OyuIMHU X1co61al Tonum KuitnH amac. Jlemak, 2° —1 kypuHHAIIAArA COHIAPHUHT
XaMMacH XaMm TyO COH AMac dKaH.
1756-tiunmm JI. Diinep Ms; TyO coH OynmumuHN McOOT Kuiaau. bup acpman

KYIIPOK AaBp MoOaiiHuaa M, 3Hr KatTa MepceH TyO conu 0ynub Konau. Opanirys
maremaruru Jlykac 1876-iiunmu  M,,, =170141183460469231731687303715884105727

coH MepceHHuHr TyO conu OynmummHM ucootnanu. Cyurpa . X. Jlemap OXM
opkanu P=521, P=607, P=1279, P=2203, P=2281 1y0 conmap yudyyH Xam M,
MepceHHUHT TyO coHapu OYJIMIIMHU KYpCaTau.

Kevtmauanuk Puzen (1958), P=3217, D'ypuc(1962) P=4253, P=4423,
I'unnenc (1964) P=9689, P=9941, P=11213 connap yuyH M, Mepcen TyO connapu
OYJIMIIIMHYA aHUKJIaauIap.

Jlykac tonran M Hu 39 Ta pakamaaH TalIKWJ TONTAHJIUTHUHU KYpraH 3/UK,
xo3upaa 3HT katta Mepcen TyO conu 3376 pakamaan ubopar Oynub, Oy COH

AmMepukanuHr WmMHOWC yHMBEPCUTETH MaTeMAaTHKIapyd TOMOHMJIAH XHC0011a0

66



TONWJITAH. YJIap TONTaH COHJIapH OWjIaH Kyaa XaM (paxpraHaauiap Ba MaTeMaTHKa
dakyapTeTHAAH I000pIIIATUTaH Xap OUp XaT COJIMHTAH KOHBEPT YCTHUTA 1Ty COHHU
&3m0 Kysaurad oyaaunap.

Tabuuii caBon Tyrunaau, My-MepceH conu 0ynaaumu?

Macanan, M, =2°-1=7-1y6 con; M, =2'-1=127-1y6 con M,, =2%"-1-
TyO coH (Diep ucOoT KWIra);

My, =M,,, —Ty0 con (JIykac nucOoT KujraH).

Askorin6 marematuk I1. depma

F=2"+1 (1.8)
KypuHUILIary 0apya consap TyO COHJap OYJIUIIMHM TYJIWK MIIOHY OWJIaH alTraH.
(1.8) dpopmyna ounan ndonananaaurad counap Pepma connapu b aTananu.
F, =27 +1=3,F, =27 +1=5/F, = 2% +1=17;F, = 2% +1=257;F, = 2% +1=65537;
F= 2% +1=65536-65536+1=641-6700417.
Fs mypakkab coH OynuiuHu DUmep KypcarraH.

Fn hopmyina 6mnan udoaanaHagurad Keiuuru Mypakkab con F, =2 +1

1883-itmmm pyc pyxonuticu [lepBymmH TOMOHUIaH aHUKTAH]IH.
OHnu Fs mypakkab cOH DKaHIUTHHUHT UCOOTUHH KEITHUPAMU3:

641=625+16 =5+ 2* — 5 = —2*(mod 641), (2)
641=5-128+1=5-27 +15-27 = —1(mod 641).(3)

(2) TakkocnamMaHuHT UKKKMTA Tapadunau 228 ra kynaiTupamus:
5%.2% =_-2%(mod 641).
(3) HuHT HKKana Tapa@uHU 4-Hapakara olMpaMu3:
5 -2% =1(mod 641). XocHI1 OyIica, OXHPTH 2 Ta TAKKOCIaMalapHu OUp-OuprIaH

ainpcak, 2% +1=0(mod641) xocui 6ymagu. [lemak, 2% +1:641.
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1.7-§. CuctemMaTuk COHJIAP Ba yJap yCTHAA amMaJjiap

Pakamau HOMIIAII Ba E3UITHUHT Xap KaHJald yCyJM COHJIAp cHcTeMacu Jied
aTaagn.
bapua conmap cucremMacu WKKM CHHQra OYIMHAAW: TMO3WUTLMOH Ba
Hono3uTHuoH. CoHJlapHM E3uIla UIUIATWIaguraH Oenruiapra pakamiiap
nevunany. IIo3UTHMOH CaHOK cucTteMacuja OepuiiraH COHHUHI KUHWMAaTh COHHU
TACBUPJIOBUM paKaMJIAPHUHT rajijiaraH ypHura 00oriukK O0ynanu. Mucon cudatuaa,
0,1,2,3,...,9 apab pakaMmiapuaH TaIIKWI TONTaH YHIUK CAHOK CHCTEMaHH Kaparl
MYMKHWH, yJIap COHJIaT¥ TyTraH YpuHJIapra Kapad Typiau KHAMAaTHU aKC STTUPAJIH.
HomosuTimon canok cuctemaiapuaa, OSITHHUHT KHAMAaTH YHUHT drajlaral
Yypaura OOFMMK »Mac. Mucon cudaruga puM pakamiIapyd CaHOK CHCTEMAaCHHU
KenTupuil MyMKuMH. Macaiman, XX coHuga X pakaMu, KaWepaa >KOWJallraHura
KapamacjaH YHJIMK CaHOK cucTteMacuaard 10 KuiiMaTUHU aHTJIaTagu.
Homno3uTiimon pum caHok cucteMacu 7 Ta 6enruman noopar: I1-1, V-5, X-10, L-50,
C-100, D-500, V-1000. By canok cucTeMaja COHJIApHU &3uIga KyWHaard
KouJ1ajiapra amaj KWIHII Kepak:
1. Arap kuuuk Oeiru karta Oeiru ojaauaa Typea, alupyB aMalid Oakapuiiaau.
2. Arap karTta 6enru KH4uK 0enru oyauaa Typca, KyIryB aMainy Oakapuiiaian.
Macaman: CLV-155, CM-900.
ITo3uTHMOH CAHOK CHUCTEMACH

M={012,..,9-1,geN,q>2  OyacuH. aeN COHHM  KyHuaarmda
udoaanaimMus:
a=aq’ +a_,q " +..=aq+a, (1.9

bynna, a eM(izl,_s),ao;tO, - acocra Kypa CaHOK CHUCTEMAaCMHUHI a COHHU

Aeiinnany. aeN COHHHHMHI KHCKa4a KYPHHUIIN a=(8ya, ;...8 ), -
Macanan, 589, =5-12° +8-12+9.
Teopema: q acocra kypa, V(aeN)canox cucremacu (1.9) xypunnmna

O0ymn6, Oup KUMaTIN aHUKJIaHTaH.
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HcooT: (1.9) HM MaTeMaTUK WHAYKIMS METOIH EpaMuia HCOOTIaiMu3.
a) aeN,a<q Ooymcun. Y xonna (1.9) nan a=a kenub YUKaIH.
b) aeN,a>q Oyncun. Papa3 kunaitnuk, V(meN),l<m<a (1) xaHoaTIaHTHpa
OJICHH.
a HM ( Ta KOIAUKIN OYmamu3: a=bg+a,(a, €M), ,0yHnga b<a, y xonga
dapazuMu3ra UHIYKTUB €HI0MKO, b HU Kyinaarnya TacBUpIiaid 0JlaMu3:

b=aq+a, 0 +..+a,0+a,a cM,a, ¢O(i =1_s) (1.10)
(1.10) ra xypa, a=bq+a,(a, €M), TEHITIHUKIaH:

a=aqQ’ +a_,q ' +..+aq+a,.
Marematuk nHayKIUs npuHiunu Epaamuaa (1.9) ra sra 6ynauk.
SAronanuru: V(aeN) coH ydyH (1.9) HM YpUHIM SKAHIUTUHU MaTEMATHK
WHIYKITUS TTPUHITUIN EplaMu/ia UCOOTIaiMu3.
a) aeN,a<q 6ymcun. Y xoana (1.9) nan a=a keaub YMKaaM Ba ATOHA.
b) aeN,a>q  Oyncun.  dapa3  kuwmaiinuk, V(meN)il<m<a  (1.9)
KaHOATJIAHTUPAJIU Ba SITOHA.
V(aeN) 6yncun. (1.9) nan dpapknupok q acocra Kypa KyHunara KyprHHIITra
KENTHPa OJUIIHMHA3 MyMKHH:
a=bg’+bh, g " +...+bg+h, (1.11)
(1.9) Ba (1.11) pgamn:
a=(@Qg"+a 0’ +..+a)q+a,=(bg " +b_,q"*+...+b)q+b,.
By TeHrnuknan, KOJIUKIM OYIUII TeopeMacura Kypa:
a,=hb,b=a0"+a_,0"*+..+a =bg"" +b_,q°* +..+Db,
b<a man uHaykuus dapazumusra kypa b)t=s,a, =h,,...,a =b.

Ilynnaii kuano, V(aeN) yayH (1.9) TeHrnuk sroHaaup.
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CucreMaTHK COHJIAP YCTHAA amMaJsLlIap
Xap XuJ1 COHJIap CHCTeMacua KYIIUII, alupuIl, KYManTupHIl, OVl aMasiapu
10 acocau caHOK cUcTeMacua Koujara Kypa Oaxapuiaiu.
MucoJsuiap:
1. Kymum Ba aiimpuii.
5768 76329

+ -

832 6858

13711, ity

2. Kynaiitupum, 6yaum.

4653 =38+6 33162y | 457s I5=48+3
T M=4E+7 - 3753 = W=38+5
W=3E+4 BET 23=28+7

1476 B=48+3 1437 42=58+2
4163 4h=5E+6H T I5=4H+3

amn, . 33=48+1 28=38+4
bup caHok cucTeMacuaaH 0OLIKA CAHOK CHCTeMACHTa YTHII
V(aeN) p acocra kypa caHOK cucTeMacu OYJICHH. @ COHHHH ( acocra Kypa

CaHOK cUcTeMacHaa €3uIl Tajaad KMJINHCHH.

®dapa3 KWIANInK, @ COHMHU ( acocra Kypa CaHOK CUCTEMACHA,
a=aq‘+a_q“'+..+aqg+a,.
a,,a,...,d, COHJIApHU TomuuI 3apyp. By p acocra kypa caHOK crUCTeMacH y4yH a HH
g Ta KOJIUKJIM Oynamu3: a=h,q+a,.
Xyanu ury caHOK CUCTeMacHjia b, HU ¢ ra KOJIUKJIH OYyIiaMus.
b,=bg+a,.

Ba xyaau myngait naBom strupamu3. by jkapaéH keTrma-ker OaxxapuiiuoO,
HOJIb OYJIMHMAra ailaHryHu4a JaBOM 3TafHu.

b ,=b,q+a.,b,=0-q+b b, =3a.

p acocra Kypa CaHOK CUCTEMacH yYyH a HH ( ra KOJAUKIN OYJIWII KyHuaaru cxema

Epnamua 6axkapuiiau.
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Crpenka TapTu0 HYHAIUIIMHU KYpcaTaiu.

Arapg<p, y Xolija a HU ( Ta OynraHjgard a,,a,,..,a, KOJAMKIAp KeTMma-
KEeTJIUTH p acocra Kypa CaHOK CHUCTEMacHHHUHT xed OyiMaraHna Oup pakamuaaH
nbopat 6ynaau. by pakammap ¢ acocra Kypa CaHOK CHCTEMAacHUJard a COHMHHUHT
pakamiapu oynaau.

Arapna, p>q JaH karta €kd TEHT Oyiica, y Xoiaa ¢ Ba 0ab3u a,,a,,..,a,
KOJJIMKJIap p acocra Kypa CaHOK CUCTEMACHHHUHT Xed OyimMaranja Oup pakaMuaH

nbopar Oynaau. by pakamnap g acocra Kypa caHOK cUcTeMacu EpaamMua 3uniim
3apyp.

Mucoua: 545, coHMHHU 12 acociid CAaHOK CUCTEMACH KYPUHUIIAA E3UHT.

12 conunu canok cucremMacuia 6 acocra kypa €3u0 onamus: 12=2-6+0=(20)..

545, | 204
40 25 205
520 T |20
140  5=a ¢
3= l=as 0

JHemak, 545, =155,,.
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11-6OBb. TAKKOCJIAMAJIAP HA3ZAPUSCHU DJIEMEHTJIAPU
2.1-§. ByTyH conuap xajiKacuaa TakKocJamaJjap, yJIapHUHT X0ccajlapu,

yerupMmaJjiap cuHgu xajakacu

buzna a, b, 6yryH corap xamaa m > 1 HaTypas coH Oepuiran OyacuH. Arap
a-b altmpma M ra KoJauUKCU3 OYJIMHCA, Y X0J1a a OyTyH coH b OyTyH coH OujiaH M
MOyJ1 Oyiinda TaKKOCIaHaau IeHIIaan Ba Kyiuaarnya OearuiaHain.

a=b(modm). (2.1)

Teopema. Mkkura a Ba b OyTyH coHap m MOyl Oyirda TaKKOCIaHUIILIaApH
yUyH yJIapHU M ra 6ynaranaa Oup Xujl KOJIJIUK YUKHIIN 3apyp Ba €Tapiu.

HcdoT: a=b(modm) Oyncun. ¥ xonma, a—b=mg,qeZ. Jlemak, a=mq+b.
Arap b=mg'+r,0<r<m 0O¥ynca, a=m(q+q)+r,0<r<m. SpHH a Ba b OyryH
COHJIApHM m ra Oyincak, OMp XWUJ KOJIAMK KOJap »dKaH. AKCHHYA, arap

f =mg,+r,0<r<m Ba b=mqg,+r O¥yica, y xonga a—b=m(q,—q,) €ku a=b(modm)
oynmasu.

TakkocaamanuHr acocuii xoccajapu. Kyiinna Ou3 TakKocJIaMaHUHT
OeBocHTa TakKKocliaMa TabpuPUAaH KeIuO0 YMKAJAWraH acoCHil XocCajapuHH
KenaTupaMus. by xoccamapauHr 6apuacuaa a, b, ¢, d nap uxtuépuit OyTyH CoHIIap,
M aca 1 naH kaTTa HATypasl COH Je0 XUCOOIaiMu3.

1°. a=a(modm)

2°. Arap a=b(modm) 6¥ica, y xonaa b=a(modm) OVnagu.

3°. Arap a=b(modm)Ba b=c(modm) G¥yica, y xoinaa a=c(modm)06ynanu.

4°, TakkocliamajJapHd XaAMa-XaJl KYIIWII Ba XaaMa-XaJl KyMmauTUpHIL
MyMKHH, arap a=b(modm) Ba c=d(modm) G¥ynca, y xonma a+c=b+d(modm) Ba
ac =bd(modm) Gymanu.

5°. TakkocaMaHUHT MKKaia Tapa@uHU XaM UXTUEPUN COHTa KymauTHpHUIL
MyMKUH. SIbHH, a=b(modm)0¥yica, y xonmaac =bc(modm) Oynaau.

6°. Arap a=b(modm) Oyinca, y xonga a"=b"(modm) Oynmagu. By epma n

MXTUEPHUMN HATYpajl COH.

72



7° TakkocaaMaHUHI MXTUEPUI KUCMHUTa MOJYJIra Kappajd COHHM KyILWII
MYMKHH:

a=b(modm) Bak, | € Z = atkm= s(mod m) Ba a = s + Im(mod m)

8° x = u(mod m;) Ba x = u(mod m,) © x = u(mod[m;, m,])

9°x =u(modm)Baa, € Z(k = 0,1, ...,n) 6yica, y xonaa
apx" + a;x" 1+ +a,x+a, =aqut+aut "+ +a,u+
a,,(mod m).

10° x = u(mod m) Ba a;, = by, (mod m), (k =0,1,...,n) 6yaca, y xonma
apx™ + a;x" 1+ -+ a,_x + a,

= bou™ + byu™ ' + -+ b,_u + b,(mod m)

11° (a,p) = 1 6yacun. ax = ay(mod p) = x = y(mod p)

12° Arap a = b(modd),a = b(modc),(d,c) = 16¥yaca, y xonma a =
b(mod dc).

13° Arap a = b(modd) 0ynca, y Xxonga UXTHEPUH ¢ € Z y4yH ac =
bc(mod d).

14° Arap ac = bc(mod d) Ba (c,d) = 1 6ynuca, y xonga a = b(mod d).
FOxopunarun xoccanapnan, arap a=b(modm) Gyica, y xonna koddduimentiapu
OyTYyH cOHJIap/iaH uoopatr f(x)=a,x"+ax"" +..+a, ,x+a, KYyIXaj ydyH

f (a) = f (b)(modm) (2.2)
OynuIy Keaubd YuKaIu.

TakkocinamanapHuHT Xoccanapuaas 2, 3, 5, 7, 9, 10, 11, 13 ra OyauHum
aJIOMaTJIAPUHH KSJITUPHO YUKAPUIIT MyMKHH.

Macanan: 9 ra OYyIuMHUII aJOMaTUHU KYypuO 4YMKaWIUK. ByHUHT ydyH
UXTUEPUI HATypajd COH N y4yH TakKociaamamgaH Qoimamanamu3. Y xoima (2.1)
TaKKocjaMara acocaH aya,...a, =a,10" +a10" " +a, ,10+a, =a, +a, +...+a,(mod9),, AbHU
COH 9 ra OYNMHUIIN Y4yH, YHUHT pakamjapu HuFuHaucu 9 ra OYIMHUIIYN 3apyp Ba
eTapiu JKaH.

1-macana. xTtuépuii HaTypaa n COH yuyH KyHugarujaapHu UCOOTIIaHT:

a)n? = 0 éku n? = 1(mod 3)

73



0) n? = 0 éku n® = +1(mod 5)

c) n? = 0 yoki n? = 1 yoki n? = 4(mod 8)

1) n3 = 0 yoki n® = +1(mod 9)

e) n* = 0 yoki n* = 1(mod 16)

Eunm. a) Kyiinmarm xomrapau kKapab yramums3: n = —1,0,1(mod 3). by
xosapaa n? = 1,0,1(mod 3)

0) Kyituaaru xosapau Kapad yTamus:
n = —2,—1,0,1,2(mod 3). By xomnapaa n?> = —1,1,0,1, —1(mod 3).

[ynra yxmatuo, c); 1); €) JIap XaMm TeKIIUPUIIAIH.
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2.2-§. Diinep ¢pynkuusicu. Jijiep Ba @epma Teopemacu

M HaTypaJl coHra OYIMHraHua OUp XUJ I' KOJJUK Kojaaurad Oapya OyTyH
COHJIap TYTUIAMH M Moy Oyiinya coHap CUH(GUHY TalIKuiI Kuiaau. by cundaunr
Xap Oup conu ymymuii xoiaaa mk+r, KEZ kypunuiga é3unaan. bapya curduap conn
M ra TeHT.

CundHuHT MXTHEPUM COHM M Moayn Oyiuda dverupma aevmnaau (Iry
CUH(HUHT OOIIKa COHJIapUra HucOaTaH).

Xap oup cuH(pAaH UXTUEPUN paBHIIIa OUTTAJaH OJIMHTaH COHIAp TYIUIaMu
Oepwiiran M Moy OVinya YerupMaiapHUHT myaa cungu Aeunam.

Opnatna yernpMasiapHuHr Tyna cuHdu cudartuga Oepunran M Oyiinmda sHT
KH4YMK MaH(uit 0Viamaran derupMmanap, seam 0, 1, 2, ..., m-1 cuctema oJMHAJIM.
bab3an Oepuiran m moayn Oyinya yerupManapaaH aOCoJIIOT KuiiMaTu Oyitnda sHT
KMYMK MycOaT OyIMarad 4erupMaJlapHUHT TYJla CUCTEMacH XaM Kapalaiu:

-(m-1), -(m-2), ..., -2, -1, 0. m moxyn Oyiinya abCOMIOT KMAMATH KUXATHUIAH SHT
KMYMK YETMPMAIAPHUHT Tyja CUMHpHU XaMm HiaTuiaad. Macanan, m=7 Oynranaa
Oy cucrtema -3, -2, -1, 0, 1, 2, 3 uerupmaniapgan ubopat Oynanu;

m=8 6ynranna oca -3,-2, -1, 0, 1, 2, 3,4 éxku 4, -3, -2, -1, 0, 1, 2, 3 vernpmanapaan
TaIlKWJI TONAIH.

YernpmanmapHHUHT TYJIa CHCTEMAacHIaH OJIMHTaH Ba M MOyJ1 OniaH y3apo TyO
Oynran yerupmaiap M mMoAys Oyiinya yerupMajiapHUHT KEJITUPUIITaH CUCTEMacu
nevimnanu.  Kentwpwiran — cucremana — yermpMmanap — coHu  @(m)-Diinep
(GYHKIUSACUHUHT KHAMAaTUTa TEHT.

UernpmanapHUHT TYJ1a CUCTEMACH Iard KaOu KeJITUPUIITaH CUCTEMAaHUHT XaM
yd4 TypU HLIUIATUIQAM: JH2 KUYUK MYcOam 4e2upmaniapuuue KeamupuieaH
cucmemacu, abconom Kuumamu OyUUYa 5He KUYUK MAHQUI YecupMaiapHuHe
KeImupunean cucmemacu 6a abcomom — Kuumamu — Oyuuya dHe — KUYUK
YeUpMAalapHuHe Keamupuiean CUcmeMmacu.

X1, X2, ..., Xc OyTYH COHJIap CHCTeMacH ¢=M Ba i# aa xj=xj(modm) O¥ynranma
Ba (hakaT 11y XoJija M Moy Oyiinya YerTipMaapHUHT TYJa CHCTEeMacHIaH noopar

oynamu. (a,m)=1 Oynranma ax+b Yu3UKIM (OpPMAHUHT KUHAMATIApH M MOTYJ
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Oyiin4ya 4YerupMajapHUHT TyJa CUCTeMacuIaH uOopaT OYIMIIM Y4yH X KaOyn
KUJIQJIUTaH KUMaTiaap XxaM YeTUpMallapHUHT TYJia CUCTeMacHiaH nbopat O0yiuim
3apyp Ba eTapIUIup.

X1, X2, ..., Xc OyTYH cCOHIIap cucteMacH c=¢(m) Ba i#j, (xi,m)=1 ma x;j=x;(modm)
Oynranma Ba (akar mry Xoiaaa m Moayn OVitmda dermpMaiapHUHT KEITHPUITaH
cucremacuaan wubopar OVmaau. (a,m)=1 O¥ynaranma ax 4YM3UKIA (HOPMAHUHT
KHiMaTiiapy M Monayn Oyinya YerupMajapHUHT KEATUPWITaH CUCTEMacuJaH
ubopar OynmummM ydyH x KaOyn KWIaJuraH KHMMaTiap XaMm YerHpMaJapHUHT
KEJITUPWITaH CUCTEMAcUaH noopaT OYIHILIN 3apyp Ba €TapIUAUP.

m>1 Ba (¢,m)=1 Gynranna Kyiumaru Takkocnama ypurm: a" = 1(modm), Oy
epaa p(m)-Diinep pyukuusacu (diiep meopemacu). P Ty0 coH Ba (a,p)=1 Oynaranaa
KYWHJIard TAKKOCJIaMa YPUHIIN:

a”* =1(mod p) (Pepma meopemacu®).

a OyTyH COHHHM ¥y3uJa cakjaiiiuran m Oyinda verupmanap cuHpuau a(mod m)
omnan Oenrunaitmus. J{emak, a(modm)=a+mZ={a+km; keZ}.
ZImZ - Owman M Moxmyn Oyiuua Oapua dYerupManap CUH(IAPH TYTUIAMUHH
oenruiaimMms:
Z/mZ={0(modm), 1(modm), ..., (m-1)(modm)}.
by Tymmamaa Kymum Ba KYyManTUPUII aMaJUIapUHU KyMUJard TEHTIIUKIIAp OPKAJIN
KUPUTHIAIN:
a(modm)+b(modm)=(a+b)(modm),
a(modm)-b(modm)=ab(modm)

(ZImZ, +) — aben rpynmacuaaH, xamjaa Z TPyHIaHUHT MZ KUCM TpyImma
Oyitnua ¢akTop rpynnacugad ubopar OynuO, M moayn Oyiimya uverupmaiap
CUH(GUHUHT a00umue epynnacu Neiniam.

(ZImZ, +) — OupaKK 3JEMEHTIIM KOMMYTAaTHUB XalKaaaH uoopat Oymud, m

MoayJ1 OViinya yerupmanap CuH@UHUHS XAIKaAcu ISHUTaIu.

5 @epma Ilep ( 1601-1655 finmnap.) — ppaHUMSITHK aTBOKAT BA MATEMATHK. AHATUTHK F€OMETPUSHUHT ACOCYHCH.
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Arap (a,m)=1 6ynca, a(modm) cuad M momyn OwiaH y3apo TyO OYyiran
yeaupmanap cungu neruaim.

m momyn OunaH Vy3apo TyO OynaraH uwerupmanap cuHdiapu TyIIaMu
KynalTupuinra aucbatan aben TpyNaciHyA TAIIKII 3Taayd Ba y M MOAysn OwWiIaH
¥3apo TyO OVynran uerupMmaiap CUHOIAPUHUHT MYIbMUNIUKAMUE 2PYNNACU
neuniIaau.

Arap ab-1(modm) 6¥nca, a yernpma b yernpmara m moayn Oyitrda Teckapu
neuniIaan.

1-mucoa. 10 moxyn Oyiinya yerupManap Tyjaa CUCTEMAaCUHUHT y4Ta TYPUHU
€3UHT.

Eunm. O, 1, 2, 3, 4, 5,6, 7, 8, 9 — 10 moxyn Oyinya >HT KMUUK MaHUN
OyJMaraH yerupMajJapHUHT TyJia CUCTEMAacH.

-9, -8, -7, -6, -5, -4, -3, -2, -1, 0 — 10 Moxyn OYyitnya abCOMIOT KUMMATH
KUXATUIAH SHT KWYUK MaH(UI YyerupMallapHUHT TYjla CHCTEMAacH.

-4,-3,-2,-1,0,1,2,3,4,5 €&wu -5, -4,-3,-2,-1,0, 1, 2, 3, 4 — 10 momyn
Oyiinua aOCONIOT KUIMATH >KUXATHJAAH OJHI KUYMK YerHpMallapHUHT Tyia
CHUCTEMACH.

2-mMucoJ1. 10 Momyn Oyiirua yerupMaJlapHUHT KEJITUPWITaH CUCTEMAaCHHUHT
y4yTa TYPUHHU €3UHT.

Euum. 1, 3, 7, 9 — 10 momyn Oyiimua SHr KW4YuK MaHpui OyImaran
YerupMaJapHUHT KEJITUPUITAaH CUCTEMACH.

-9, -7, -3, -1 — 10 moxyn O¥¥nda abCOMOT KMIMATH JKUXATHUIaH dHT KHIUK
MaH(HI YerupMalapHUHT KEITHPUITAH CHCTEMACH.

-3, -1, 1, 3 werupmanap 10 momxyn 6yiirda aOCOJIIOT KHHMATH KUXATUIAH YHT
KHYMK YeTHPMaTAPHUHT KSATUPHUIITaH CUCTEMAaCH.

3-mucoJ. 20, -4, 22, 18, -1 connap kanmait Moayn Oyrinya yerupMagiapHUHT
TYJIa CHCTEMAaCUHU TaITKUJI ATaan?

Eunm. 5 moayn 6yitnua 6epuiiran connap moc pasumiaa 0, 1, 2, 3, 4 connap

OuJlaH TaKKOCJIaHAAH, ITYHUHT YUyH U3JaHa€TraH MOJIYJI 5 ra TEHT.
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4-mmcon. 3%, 32, 33, 3% 3° 3% commap cucremacu 7 momyn 6yiimua
YerHPMaIAPHUHT KeATHPUIITaH CUCTEMACHHH TAIIKHJT STHIIUHU KYPCATHHT.

Eunm. bepuiran connapad SHT KHYUK MycOaT YeTupMalIlapHH Ty3aMu3:

3, 2, 6, 4, 5, 1, uynku, 3?=2(mod7), 3*=6(mod7), 3*=4(mod7), 3°=5(mod7),
3°=1(mod7).

5-mucour. 38317 um 45 ra 6ynranma Xxocu 6YIaauraH KOJIUKHI TOIHHT.

Eunm. 383=23(mod45) Oyaranmuru yuyn 38317°=2315(mod45). Duam
(45)=24 Ba (23,45)=1 nan Diinep Teopemacura kypa: 23%=1(mod45) uu xocun
kunamus. Jemak, 2317°=23247+7=(2324)7.23'=17-23"(mod45). Illy TaxauTaa maBom
otub,  23'=(232)3-23=343.23=342-34-23=1156-782=31-17=527=32(m0d45)  Hu
XOCHJI KUJIaMU3.

Ilynnaii kuano6, 38317°=32(mod45). Usnanaérran Konauk 32 nan ubopar.

6-MHCOJI. X HMHT Xap Kanjaii OyTyH Kuiimatuia X '=x(mod42) takkocnamManu
TYFPWIATUHUA KYypCATHUHT .

Eunm. ®epma Teopemacura kxypa, x'=x(mod7). Dumm x'=x(mod2 Ba 3)
DKAHJIUTUHU UCOOT Kujamu3, OyHUHT y4dyyH 2 Ba 3 wMoaymap Oyiinua
YerupMajJapHUHT TyJia CUCTeMacuHu, sbHU 0, 1, 2 cOHnapHu cCMHaAI eTapiiy.

7-mucos. byryn connunr 100-mapaxkacunu 125 ra Oynranmga XOCHII
Oynamurad KOJTMKHY TOTTHHT.

Eunm. Arap (a,5)=1 6yica, y xonaa Ditiep TeopeMacura Kypa:

a”® = 2" =1(mod125).

Arapna (a,5) = 5 6ynca, y xonga a'® = 0(mod125). Jlemax, (a,5) = 1 6yca,
y X0J11a M3IaHaéTral KoamuK 1 ra tenr. Arapaa (a,5)=5 6yica, y xonaa a*?® conn
125 ra OynuHagu.

8-mucou. 2°™ ™ Hu TOK M coHmra OYIMHTaHU1a XOCUJI OYJIaauTaH KOJIIUKHU

TOIIUHI.
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Eunm. 27" =r(modm), 0<r<m 6¥ncun. ¥ xomga 2™ =2r =1(modm)éku

r=1+2mq, Oy epna Q€Z. 0<r<m maptau (=1 nga sroma H% KuHMaT

1+m
KaHOATJIaHTUPAIH, 6y ephaH r = T HU XOCHJI KUJIaMU3.

9-mucosn. 341 comm yuynm 23=2(mod341) TakKoCIaMAaHMHT YpPHHIHA
IKAHJIUTUHU KYpCaTHHT.

Eunm. 341-mypakka6 con, 341=11 31 2°=1(mod31) Ba 2¥=1(mod31)
TaKKocJIamMayiap YpUHIN YKaHIUTHHU OCOHTHHA TeKIIUPHUIII MyMKHH.

depma Teopemacura acocan 2'°=1(mod11). 11 Ba 13 conmap ¥3apo Tyo
oynramury yuys 6y epaan 21°=1(mod11-31) kenu6 unkamy, spau 21°=1(mod341).
Hemak, 2°4=1(mod341) Ba 23*'=2(mod341) Takkocnamanap ypHHIH.

10-mucon. Arap xap Oup OyTyH a conu yuyH a"=a(modn) takkociama
Ypuniu Oyica, N Mypakka® COHU abcoarom ncesdomy6b con nevnnaau. 561 HUHT
abCOJTIOT MCEeBIOTYO COH SKAHJIMTHHY KYPCATHHT.

Euum. bepunran connu 1y0 kymaWtyBumiapra axparamu3 561=3-11-17.
depma Teopemacura acocad 561 Ounan y3apo Ty6 Oynran xap 6up OyTyH @ COHU
yayH a’=1(mod3), a'°=11(mod11), a**=17(mod17) takkocnamanap ypurmu 6ynamu.
3, 11, 17 T1y0 comnmapman wubopar Oymrannuru yuyH Ba [2, 10, 16]=80
Oynrannuruaad Oy TakKocaamaiapaH KyHuaaru TakkociaamManap Kenuo YuKaau:
a®=1(mod561), a**°=1(mod561). [lemax, 561 abconroT nceBaoTyd COHIAH HOOPAT.

11-macama (Pepma Teopemacu). p Ty0 coH yuyn aP = a(modp)
TaKKocliaMa YpUuHIU OYaau.

NcboT. a 6yitnua nHayKIusHU Kyuiaimus3. a=1 aa Hatuka pasiiad. Papas

Kuiamus, pl aP — a , y xonaa Hetoton 6uHOME opmMysiacura kypa,
p-1
(a+1DP—-(a+1) = (ap—a)+ZC§ak
k=1

p|Ck, k=1,2,.., p—1, myHocabaTnan (TEKIIMPUHT) Ba MHAYKUUs (apasura

kypa, p|(a + 1) — (a + 1). demak, (a + 1)? = (a + 1)(mod p).
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N30x. Arap (a, p)=1 6ynca, y xonga depma TeopemMacuaaH KyWWIarw

MyHOca0aT Kenuod YuKaIu:

aP~! = 1(mod p)

TakkocamamapHUHT Xoccallapura Kypa KyHuaarura sraMmu3.
¢ =d;(modp),i=1,2,..,n= ¢y ...C, = dqd; ...d,,(mod p)
(a, p)=1 6Yncun. Kyitnnaru coOHIapHN KHPUTAMU3:
a,2a,3a,..,(p—1a
Oy KeTMa-KeTJIUK/Ia MKKUTa TYpJU XaJJlapd p MOIyd Oyinda TaKKOCIaHMaWIu.
XaKuKaTIaH XaMm,
ia =ja(modp)=i=jlmodp)=>j=i

Hlemak, a,?2a,3a,...,(p —1)a —counapgan xap ompu 1, 2, 3, .., p-1
connapjan (akar Ourracu OusIaH p MOAYJ OYiinda TaKKOCITaHAIH.

bynnan,

a-2a-3a--(p—Da=aP1-1-2-3-...-(p—1)
=1-2-3-...-(p—1)(modp)
1-2-3-...-(p—1),p =1 6ynranu yuyn a?~! = 1(mod p) 6ynanu.

12-macana. ax = 1(mod p) TakkociaMaHH KaHOATJIAHTHUpaIWraH Oapua x
COHJIAp TOTIUJICHH.

Eunm. ®epma Teopemacura kypa 0y con x = aP~?(mod p) Takkociama
OWJiaH aHUKJIaHA]IH.

13-macaga. (Buibcon TeopeMacu) p coH TyO OViica,

(p —1)! = —1(mod p) 6ynaan.

Eunm. {2, 3, ...., p-2} conmap TymiaMuHu Kapaimus. OJIuHIA Macajiara
Kypa, Oy Tymiamaarn uxtuépuii a coH yuyH ab = 1(mod p) TakkociamaHu
KaHOATJaHTapIUraH Ba Iy TYIUlaMra TerHIuid OyaraH a aaH ¢apkiu siroa b con
tonwnaaud. {2, 3, ..., p—2} Tymiamparu Oapya COHJApHU Ky(PT-KyPTH OuiiaH
KYTIaUTHPUO YMKCaK,

1-2:3-...-(p—2)=1(modp)

HU XOCWJI Kunamu3. bynaan

80



P-Di=@-D!-D=pE-1) =-1(modp)
KEJTNO YUKaIH.

14-macaga. (Bunscon teckapu Teopemacu). Arap nl+1 con n+1 ra 6ynunca,
y xonmaa N+1 con Ty0 Oymanu.

Eunm. Teckapucunu dapa3 Kuwnamus. N+1—mypakkab con 6yimmb, N—yHUHT
oupopra TyO OyimyBuncHu OyicuH. p < N+1 O6ynaranu yuyH 1, 2, ..., N coHnapjaH
outTacu p Ta TeHr Oynaau, sbHA N! COH P ra OyIuHAIN. 3UTUAT.

15-macana. (KnemeHT Teopemacu). P Ba P+2 COHJIap HMKKajlacu XaMm TYyO
OYIuIIN yIyH

4((p—1)'+1)+p=0(modp?+2p)
OynuIIM 3apyp Ba eTapiu.
Euni. Bunscon Teopemanapura kypa,
p—1y6 © 4((p—1)!+1)+p=0(modp)
pt2  1y0  OYynumm 4((p -1+ 1) +p=0(modp+ 2) TaKKocJama
OaKapuIMIINTa TeHT KYWIM OYIUIIMHN UCOOTIa Koiau. byHUHT yuyH nactiab
p = —2(mod p + 2) TakKOCIaMaHUHT WKKajia TapapuHu p+1 ra KymanTupaMus:
plp+1)=-2(p+1)=-2(p+2)—1)=2(modp + 2).
OHnu 2(p-1)! ra kynaitupamus:
2p+D!'=4(p—1)! (modp + 2).
By TakkocnaMaHUHT MKKana KUCMUTra p+4 HU KyIlIaMu3:
20p+D!'+1)+(@+2)=4(p—1)'+ 1) + p(modp + 2)
Bunbscon Teopemanapura Kypa,
p+2-—1y6© (p+1)!+1=00modp+2) = 2(p+1!+1)+(+2)
= 0(modp + 2)
OyHmaH 4((p -1+ 1) + p = 0(mod p + 2) skannuru Kenub YUKaIH.
16-macaja. p Ty0 con Oapua OytyH a b, connap yuyn ab? — baP — conu
oynau.
Eunm. ®epma Teopemacura kypa,

b? = b(mod p), a? = a(mod p)
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ab? — ba? = ab — ab = 0(mod p).
17-macana. p>7 Ty0 con yuyH p—1 Ta pakamjan Tamkui Tonrad 11...1 con p
ra KOJJUKCU3 OYTMHUIINHYU UCOOTIIAHT:

Euum. (10, p)=1. [emak, ®epma Teopemacura Kypa

—-1_ _
11..1 = 1°p9 L= 1= 0(mod p).

18-macama. p ty0 con yuyn (a+ b)P = (aP + b?)(mod p) Ttakkocaama
VpuHIM Oynaau.

Eunm. ®epma Teopemacura kypa,

a = aP(modp),b = bP(modp),(a+b)P =(a+b)=a+b =
(aP + bP)(mod p).
19-macauna. (Diinep Teopemacu). Arap (a,m)=1 6yica, y xonaa
a®™ = 1(mod m)
n = @(m) dearuaaimMus.

X1,X3, e, Xp conmap {1, 2, .., M } TYImjiaM u4uuja >KOMJIAIIraH Ba M COHH
Owian y3apo TyO OViran ¥3apo TeHT OYiamaran COHJapHHU axparamui3. MabiayMKH,
yiap Oup-6upu 6usian M Moays OYiinda TaKkKoCJIaHMalIu.

Kyinnaru coHlapHu KUpUTaMU3:
axy, Xy, ..., AXp

By keTMa-KkeTIuK/Ia XaM UKKUTA TYpJIu Xayiapy M Moy Oyiinda TakKoCcIaHMan Tu.

XaKuKaTIaH XaM, X; #* Xj Ba X;a = xja(mod m) 6yncun. Y xoaaa (a,m)=1
Oynranu yuayn x; = x;(mod m) Oynmamu. By sca x4, X5, ..., X, COHIAPHUHI OHP-
Oupu Omina"n M moayn Oyinya TaKKOCIaHMACIUTUTra 3U/.
(a,m) = 1, (x;,m) = 1 6yaranu yuyn (a,m)=1 6ynamu, sphu ax; = x;(mod m)
By takkociamanapuu i=1, 2, ..., N 0yiinya KynantupuO YnKcak

AX] AXy * e  AXy = A" X1 Xy * s Xy = Xq * X * oot Xp(MoOd M)
HU XOCHI Kuimamu3. (X; Xy ..'X,,m) =1 Oyaranu yuyn a™ = 1(modm)
oynau.

H3ox. @(p) = p — 1 6yaranu yuyn depma Teopemacu Diiiep TeopeMacHIaH

OeBocUTa KeJINO YUKAIH.
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20-macana. Mabiaymku, a 6yTyH cod yuyH a'® + 1 con 10 ra 6ynunaan.
@ HY TOTIVHT.

Eunm. Masnymkn, (a,10)=1, akc xonna a'® + 1 Ba 10 connap y3apo Tyo
oymamu. @(10) = 4 6yaranu yuyH, Diiiep TeopeMacura Kypa

a'® + 1 = 0(mod 10) Takkocnama a? + 1 = 0(mod 10) Takkociamara
TeHr Kywid. a = +1,a = +3 xommapuu Kapabd yuku6, a = +3(mod 10) eunmuu
TOTIAMM3.

Kaso6. a = +3(mod 10).

21-macana. p>5- Ty6 con 6yica, p® = 1(mod 240) Hu ucOGoTIAHT:

Eunm. 240 = 2* - 3 - 5. ®epma Teopemacura kypa, p2 = 1(mod 3) Ba

p* = 1(mod 5) - @(2*) = 23 6ynranu 6ouc, Diinep Teopemacura Kypa
p® = 1(mod 16)

Hemak, p® = 1(mod m), m = 3,5,16, awuu p® = 1(mod 240) .

22-macaaa. (XMO-2005).a, = 2"+ 3"+ 6" — 1, n = 1, 2, xeTMa-KeTJIMK
Oepunran OyicuH. By keTMa-KeTIIMKHUHT Oapya XaJjapu OuiaH y3apo TyO Oynran
HaTypaJI COHJIAPHH TOTIMHT.

Edum. n=1 sarona eunm Oynummnu kypcaramus. ByHuHT yayH uxtuépuit Tyo
COH OepuiIraH KeTMa-KEeTJIMKHUHT KaHAaWIup Xaau Oy IHITHHA UCOOTIacaK eTapJiH.
Masbnymky, p=2 Ba n=3 connap a, = 2% + 32 + 62 — 1 = 48 6ynaau.
[yxunr yuyH, p = 5 Oynran xonuHu Kapaimus. depma Teopemacura Kypa

2p~1 = 3771 = 671 = 1(mod p)
Jlemak,
3.2P71 4 2.3P71 4 6771 = 6(mod p) yoki 6(2P~2 + 3P72 + 6P72)
= 0(mod p)

Bynnau p| 6 a,_, xenu6 unkamu. (6,p)=1 0ynranu yuyH, p| a,_, 6ynaau.
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2.3-§. bupuHYM 1apakaju TaKKoc/JIaMajap Ba YJIAPHUHT eYHIl yCyJIapu
N-mapaxanu OMp HOMAbJIyMIIM TaKKocliama ae0 KyHuJard KYpUHHUILArd

TaKKocJIaMara auTuIaau.
X" +ax"" +..+a,Xx+a,=0(modm),

by epma a,=0(modm), ai€Z, i=0, n, n-1 wmaHdwuii OYyamaran OyTyH COH.
Taxkocnamanu eyuws — yHU KAHOAMIAHMUPAOU2AH X HUHZ O0apya KUUMAamiapunu
MonuuL 0emaxkoup.

Arap Gepwiiran TakKocJIaMaH!d OMpOp X=0 KHHMaT KaHOATIAHTHPCA, Y X0JIaa
Oy TakkociaaMaHu o OujiaH M MoayJ OViinuya TakKoCIaHaJAUraH 0apya COHJIap XaM
KaHoaTiaaHtupaau: x=a(modm), éku, x=mK+a, spHH, M MOIYJ OYHNYA Ol TETHIILIH
Oynran yernpManap CUHQUHUHT Oapya yernpMajiapu KaHOATIaHTUpaau. Xap Oup
cuH( OMTTa CUUMHHU TALIKWII ATAJIH.

Jlemak, TakKOCJIaMaHHW €YMIll — YHU KAaHOATJIAHTUPAJIUTaH YeTrupMaJlapHUHT
Oapua cuH(pIapyuHU TOMUIIIAH KOOpaT.

Xap 6up cundaH OuTTagaH OJIMHraH YerupMasap TyJja CUCTEeMaHHU TallIKKI
ATraHJIUTH YYyH TaKKOCJIaMaHU KaHOATJIAHTUPAIWUTaH COHJIAp CUH(PUHU aHUKJIAII,
YerupMajJapHUHT Tyja CUCTEMacHiaH yJjiapra MOC KeJaguraH 4YerupMallapHu
TonuIian uoopat skaH. Onataa o cudaruga Oepuwiran Moayn Oyinda maHbuid
OYJIMaraH 3HT KMUYUK €KU a0COTIOT KUMMAaTH JKUXATHUJIaH DHT KUYUK Yerupmaiap
omuuamu. lllynnmait kunamb, TYna CUCTEMaHWHT HeUYTa 4YerupMacu OepuiiraH
TaKKOCJIAMaHHU KaHOATJIAHTHPCA, TAKKOCIaMa IIyH4Ya euumMra 3ra 0yiaau.

Arap Oup XWI X HOMabJIyMJIM Ba OUp XUJI MOAYJUIM UKKUTA TaKKOCJIaMaHU X
HOMABJIYMHUHHT OMp XWUJI KHUMaTIapy KaHoaTJIaHTUpca, OyHIal TaKKocIaMmaap
TEHT KYWIH JCHUIAIN.

bepunran  Takkociamara TEHr KyWwIM  TakKKOcilaMauap  KyWuaaru
AIMAIITUPUIILIAP HATHOXKACH1a XOCHIT OYIaau:

a) Oepwiiral TakKKOCJIaMaHUHT UKKajla TOMOHHUTA XaM OMp XHWJI COHHU KYIIMIII

HATM)KACHUIA;
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0) Oepwiran TakKOCIaMaHUHI MUXTUEPUNA OUp KUCMHra MOJIYJWra Kappaiu
OyJIraH COHHU KYIIWII HATUXKACHU/IA;

c) OepuiraH TaKKOCJIaMaHMHT WMKKajla TOMOHHHU MOJYJ OujaH y3apo TyO
Oynran coHra Kynadtupui (OYJIMII) HaTHXKACHUIA;

J) TaKKOCJIAMaHUHT WKKajda TOMOHMHHM Ba MOJIYJIWMHU OUp XWUJ COHra OVYIMIil
HaTHXacuaa.

1-mmcoa. Kyitnaaru TakkociiaMmalapHi €4HHT:

a) x>-2x+6=0(mod11);

0) x*2x3+6=0(mod8);

¢) x*-x3—x%+5x-2=0(mod6).

Eunm. a) 11 Moxyn OViinua aOcomroT KUMMATH >KUXATHAAH DHT KHYHUK
YeTHpMaJIAPHUHT TYJIa CHCTEMAacH IaH noopar.

-5,-4,-3,-2,-1,0,1,2,3,4,5
COHJIapHM O€BOCHMTa TaKKocjiaMara KyHuO TEKIIUPHUII HaTWKacuga S COHH
TaKKOCJIaMaHU KaHOATJIAHTUPUIIUHUA Xocws Kwiamu3. EuumHm x=5(modll)
KYypUHULIJA E3aMU3.

0) 8 Moayn Oyitrya yerupMallapHUHT TyJa cucreMacu -3, -2, -1, 0, 1, 2, 3, 4
na Oupopra XaMm dYerupMa TaKKOCIaMaHW KaHOATIAHTHUPMAaWIW, IIYHUHT Y4yH
OepuiraH TaKkKocjIama e4uMra 3ra sMac.

c) 6 Momyn OViimya yernpMajdapHUHT Tyna cuctemacu -2, -1, 0, 1, 2, 3 na
(dakaT MKKUTa COH TAKKOCIaMaHH KaHOATIaHTUpaau: -1 Ba 2. bepuiran Takkociama
UKKHTa eurmra sra: x=-1(mod6) Ba x=2(mod6).

Mopaynuuar OViayBuMcu OYyilmya OJIMHTaH TakKKocjaamMa OepuiraH Moays Oyinua
TaKKOCJIAMaHWHT HaTHXKacuaaH uoopat Oymanu.

2-Muc0J1. X2-5x+6=0(M0d9) TaKKOCIaAMAHY EUMHT.

Eunm. MonxynauHr 6yinyBurcH 0yiinya OJMHraH TaKKOCJIaMaHU KapaiMus:
x2-5x+6=0(mod3), 6y epaan x>+x=0(mod3) éku x(x+1)=0(mod3),
KYMalTyBUMIIAPHUHT Xap OupuHM anoxuaa eund x=0;2(mod3) Hu X0CHI KHIamu3.
Eunmmapuu yerupmanap cundu opkanu x=3(; 30+2 maknga €3amMmu3. IHIU X=3(

HM OGepuiraH TakkociaMara Kysmus: 99>—150q+6=0(mod9), 6y epaan 3g=3(mod9),
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spHU, Q=1(Mod3) éku q=1+3t. By epman x=3+9t €xu x=3(M0d9) eunmHHM XOCHII

KriiaMu3. Xx=3(+2 ma Oepuiirad TakKocjiaMa KyWuaard KypuHuIaa oyianm:
9g%+120+4-150-10+6=0(mod9).

by Takkocnamanu copmanamrapunuiapaad cyar 30=0(mod9) éku q=0(mod3) au

Xocui Kuntamus. =3t Oynranna 6epunaaurad TaKKoCIaMaHUHT UKKHHYN €9UMU

x=9t+2 éxu x=2(mM0d9) HU XOCHIT KUIaMH3.

Mynnait  kummb, OepwiraH TakKocjdamMa MKKUTa €YMMra »5ra  JKaH:
x=2;3(mod9).

3-mucoJ1. TeHr Kywin TakkocjiaMara YTUIl OuIaH KyWHaard TaKKOCITaMaHH
CUMHT;

13x=5(mod47).

Eunm. TakkocmamanuHT YHT TOMOHWTA 47 HE Kymamm3: 13x=52(mod47).
OHIM TaKKOCJIaMaHWHT HWKKajda TOMOHWHHU 13 Ta KHCKapTUpHO, YHHHT CUYMMUHHU
xocwi Kuamus: Xx=4(mod47).

bupunyu oapasxcanu maxkociama HUHT YyMyMUN KYPUHUIIM KyWuaaruya
€3Unaau:

ax=b(modm).
By Takkocnamanu euuniaa Kyiujaara Xosuiap OyaIuinm MyMKUH:

a) Arap (a,m)=1 6ynca, y Xoaaa Takkociama ¢akar sroHa €4umra Jra.

0) Arap (a,m)=d>1 6y1m6, b 0301 xan d ra OyaMHMaca, y XoJia TaKKocIaMa
e4rMra dra dMac.

c¢) Arap (a,m)=d>1 6ymu0, b 0301 xax d ra 6yauHCa, y X0Ji1a TaKKOCIaMa
d Ta eunmra sra Oyiaau Ba Oy eyumiiap Kyiuaara Gpopmysanap OuiaH TOMUIAIH:

X, Ea+@(mod m),k=12,..,d

Oy epna o - Kyiuaaru TakKOCJIaMaHUHT e9MMUIaH HOopar:

a b m)
—X=—| mod— |.
d d( d
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ax=b(modm) rtakkocnamanu euumn ycyyuiapuau (akatr (¢,m)=1 Oyiranma
Kapab YnKaMu3, YIMHYH X0JI1a TaKKocIaMa O ra KHCKapTUpWITaHaaH CYHT OMpUHYN
X0JITa KeATHPUIaIH.

bupuHun papakanu TakKoclaMallapHM CUUINAa KyHUJaru ydra YCyi
KYJUIAaHWIAIW:

a) eduM M Moaya Oyimya »Hr KUYMK MaHui OynmaraH €ku aOCOJIIOT
KHWMAaTH JKAXATHJIaH SHT KHYUK YeTUPMAJIapHUHT TYJIa CHCTEMacHaru COHJIapHU
OeBocHTa CHHAII YCyJId OWJIaH TOUIIA]IH.

0) Diunep ycyau. Euum Kyitnaaru gopmysa OuinaH TOMMIIAIN:

x=ba”™* (modm),
Oy epaa @(m)-Diinep QyHKIUACH;

C) YEKJIW Yy3JIyKCHU3 Kacpiiap €paamuaa Kyuuaaru Qgopmyia OujgaH e4yuM

TOTIHJIAIH:

x=(-1)"bP,_, (modm),
Oy epaa P, _m KaCpHHM y3JIyKCU3 Kacpra €iranaa Xocui Oyiaagurad OXUprucuiaH
a

OUTTa OJITMHTY MYHOCUO KaCpHHUHT CypaTUaH nbopar.
bab3u xomapaa TakKoCIaMallapHUHT XOccajapura acocjaHTaH aJMallTUPHUIILIAP
OpKaJii OepuiiraH TaKKocjIaMa OCOH €4rJIaau (3-MUcoIra KapaHr).

4-mucoJi. Kylinnaru Takkocaamanu Dijiep ycyiu OuilaH eUrHr:

9x=8(mod34).

Eunm. (9,34)=1 6yaranimru yayH OepriiraH TakKocjama SrOHa e4rMra 3ra

oynaau. ¢(34)=16 Hu xpco6mab Kylumarmiapra sra oyaaMus:
x=8-91°=8.3%=8.314=8-(2187)*=8-11%=16(mod34).
5-Mucou. TakkocnamMaH# y37TyKCH3 Kacpiiap OpKaid €YUHT:
285x=177(mod924).

Eunm. (285,924)=3 Ba 177=59-3 Oynrannurd yuyyH OepuiraH TaKkocjiama

ydTa equMmra ora.

TakkocIaMaHMHT UKKaJla TOMOHUHH Ba MOAYJIMHHU 3 Ta OyIaMu3:

95x=59(mod308).
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% KaCpHHM Y3JIyKCH3 Kacpra €saMus: %#3, 4, 7, 1, 2). Mynocub xacpiap

KaABaJIMHU Ty3aMH3:

2.1-:xaaBa

Pi 1 3 13 94 107 308

Ilynpait kuauo6, Pn1=P4=107, nemax, x=(-1)*-107-59(mod308), Oy epaan HaTmxka
TakKociaamMaHuHr euumu  x=153(mod308) wu xocmn Kwiamu3. bepuiran
TaKKOCJIaMaHWHT €YUMJIapH KyHuaarnda TaCBUPJIaHa N :
x=153; 461; 769(mod924).
bupvHun  nmapakaim  TakKoclaMaJapHW ~OWPWHYM  JapaXald  UKKHU
HOMAbIyMJIM aHWKMAac TCHIJIaMalapuHu (quo(aHT TeHTJaMalapu) eduIlra
TaJIOMKUHU Kapald YuKamus.
Ky#nnarn anmkMac TeHriiama
ax+by=c; (a, b, c€Z)
HU e4ul Tasiad KWiMHCUH. Arap (a,b)=1 6ynca, y xoyi1a Oepuirad TeHriama 0yTyH
eurmIIapra sra 6yianb, yHUHT yMyMUl €4ruMH Kyiuaarnda udoaanaHaiu:
x=x; +bt,
y=yi—at
¢xu b mandwuii 6yaranga Kyuarunda udoanan Kyai:
x= x1-bt,
y=yitat.
by ¢opmynanapaa x; Ba y; J1ap x Ba Y JIJApHUHT TEHTJIAMAaHW KaHOATJIAHTUPAJIUTAH
KaHJIalup KuMatiapuaan nuoopar Ba teZ.
Arap (a,b)=d >1 Ba ¢ conn d ra OynmHmaca, y xonna ax+by=c Tenrmama OyTyH

coHJarm cummiiapra ara smac.

88



bupuHumn napaxkanu aHMKMAac TEHIJIamMayiap Ha3apusiCUJIaH HOMabJIyMJIApHU
XyCYCHI eduMIapyUHU TOMUIITHUHT OUp Heua yCyJUlapy MaBxKy/I.
Takkociaamanap épaamuaa Oy XyCycuil eduM Kyiugaruda Tonmiaau: ax+by=c naun
TaKKOCJIAMAaHWHT MabHOCHM XakKuJard teopemara kypa ax=c(modb) Owup
HOMaBJIyMJIM TaKKOCIIaMaHU XOCWJ Kuiamu3, Oy epaa b ¥y3 wmmopacu Owunan
OJIMHAJU, TAKKOCIaMaHU KaHOATJIAHTUPAJAWTraH X HUHI KuWMaTu Xi; cudaruia
ONMHAAW, Y1 HUHT KUKWMaTu 3ca OeBocuTa OepuiiraH TEHTJamara Xi HU Kynno
TOMNUJIATN.

6-mucoJ. Kyiingaru TeHriamanu OyTyH COHJIap/ia eYMMIIApUHN TOTIHHT

39x—22y=10.
Eunii. Tenrnamanan Kyiugaru TakkociaMma Keiaubd YuKau:
39x=10(mod22).

by Ttakkocinamanaru xoedduimeHTIIapHU 22 MOAYA OYyiiMya PHI KUYMK MycOar
yerupManapura keatupcak, 17x=10(mod22) ra tenr Ba Oy epaan x1=20 HU XOCHII
Kwiamu3. by kuiiMatHu OepuiraH TeHriamara Kyiuo, y1=35 Hu tonamus. Jlemak,
OepuiraH TeHIJTIaMaHUHT YMyMUH €4UMH Kyiuaarnda Oyiaam:

X =20+ 22t
y =35+ 39t

7-mucoi. Tyrwiran kyHHuHr 12 ra kymaiitmacu Ba oWHuHr 31 ra
KYMalWTMaJapuHUHT UUFUHIMCUA 299 SKaHIUTH MabliyM Oyiica, TyFWIraH KyHHU
TOIUHT.

Euni. x—cana, y—oHUHT pakaMu OYJicuH. Y X0Jija Kyiuaard TeHIlaMaHu
XOCHJT KMJIaMU3

12x+31y=299.

by epman 12x=299(mod31) éxkm 12x=20(mod31) Takkociama KeiIud YHUKAIH.
Oxupru Takkociamanu edu0, x1=12 Hu Tomamu3. Tonmiaran KuAMaTHH OepuIIraH

TEHIJIamara Kyiuo, y1=>5 Hu XocuJl Kujamus. [lemak, Tyruiirad KyH 12 — maif skaH.
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2.4-§. Takkoc1amanap cucTeMacH Ba YHUHI e4HMMH

bup HOMabaymim Xap Xujia MOAYJUIM OMPHWHYM Japakaid TaKKoclaMasap

CUCTEMACHHUHT YMyMUN KYPUHUIIM KyWuaarujaaH noopar:

ax =D (modm,)
a,x=h,(modm,)

(2.3)

a,x=b,(modm,)

By cucrteMa edMMUHU TOMUIIHUHT YMYMUN YCYJIU KyHuaruya:

JlacTinab cucTeMaHUHT OMPHHYHM TaKKocJIaMacuHU x=0(mMOodm;) e4rMH TOIHIIAIH,
Oy epaa a—m; Moayn O6yiinua Manduii 6yIMarad 3HT KHYUK €KUM aOCOTIOT KUHMaTH
KUXATUIAH SHI KMYMK YerupMajgaH uobopar, Oy e4UMMHU COHJIAp CMH(DH mIakiuaa
€310 oJMHAIu:

x=myt+a (2.4)
(Arap OupuHYM TaKKocJiaMa edyuMmra 3ra OyiMaca, Oepuirad cucTemMa XaMm e4umra
ara Oynmaiinn).

Cynrpa x HuHT (2) garm KMAMaTH CUCTEMAaHUHT MKKUHYM TaKKOCIamMacura
KYHmimo,

az(m1t+a)Eb2(modm2 ) (25)
TaKKocJaMa XO0CUJI KWInHau. (3) TakkocaaMaiad t HUHT CoHsiap CUHGU MaKIugaru
t=m2t1+ﬁ
KYPUHUIIK TOMWINO, y (2) TEHTIMKKAa KYWWJIaAud Ba X HUHT SHTM KUWMAaTH
xucobmanaau. (Arap (3) TakkociaMma edumra sra oyiaMaca, Oepuiral cucTeMa xam
edyurmra 3ra Oyiamann).

Hatmwxana x HuHr connap cuHpu makinuga €E3wiaraH Ba Oepuirad
CHUCTEMAaHUHT J1acTIa0KM MKKUTA TAaKKOCIaMaCHUHU KaHOATJIAHTUPAIUTaH KUMMaTH
XOCHJI OYJIaji. X HUHT TOMWITaH KMMMaTH YYUHYM TaKocJiamara KyWnuiano, XOCHII
Oynran Takkociama t; ra HucOaraH edwsiaau Ba ty HUHT cOHyap CUH(U IIaKIua
€3unraH KUWMaTh X HUHT Hdojaacura KyWWIagu, CYHIrpa X HUHT Oy KuUHMaTu

TYPTHHYM TakKKOCJIaMara KyWujaad Ba MIy Tap3Ja CUCTEMAaHUHI OXUPIU
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TaKKOCJIaMacuradya €4ujaad. X HUHZ oXupeu Kutimamu Oepunean CUCmeMaHuHe
euumuoan ubopam 6ynaou.
bepuiran cuctemanu eduiiia JactaBBall xap OMp TakKOCIaMaHM ajloXuja e4uo,
cUCTEMa KyHuJaru KypuHUIITa KEITUPUO OJIMHAIN:

x=a, (modm,)

X = a,(modm,)

(2.6)

CyHrpa 1okopuaru ycyJ KyJJaHWIau.

Arap (1) cucremanunr apx=bij(modm;), (i=1,n) TakkociIamamapu y4yH
(ai,mj)=d; Ba dilbi 6ynca, y xomma xap Oup i-TaKKOCIaMaHHWHI XaJJapuHHA Ba
Mo aysinHu 0j ra KuckaptupuoO, (1) cuctemara TeHT Kydiu Oyiran Kydujaara cucreMa

XOCHJI KMJIMHAIH

iXEE(modﬂj
d d d,
a‘2 — b2 m2
—£X=—%| mod—=
d, dz( dzj (2.7)
a—”XEb—” mod o
dn dn n

By cuctemanuHr TakkociamanapuHu x ra HucOataH euuo, (5) cuCTeMaHUHT

CUYMMMHHN KYﬁHﬂaFH CUCTCMAHHHI' CUMMHUTI'a KCIITUPHUII MYMKHWH!

X= al(mod %}
1

X=a mod&
- % d, (2.8)

Arap (4) cucremama Mg, My,..., My MoayJuIap xkyhr-xKyhTr Ounan y3apo TyO
Ba i£) 1a (M;,m;)=1 O¥ynca, y X0Ji/]a yHUHT €UUMHHU Kyhuaard Gopmysia OuiaH Xam

TOIMKWIT MYMKHH.
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M M M
Xo =Eyla1+m—yzaz+---+—ynan, (2.9)

2 mn

Oy epma M=[my, My ,..., My] Ba Y1, Y2 ,..., Yn Jap

Myi =1(modm,),i=1n
m;

TaKKOCJIAMaJIapHUHT e4uMIIapuiaH noopar. CHCTEMaHMHT €4MMH 3Ca X = X, (mod M)

TaKKOCJIaMaJiaH noopat Oyaim.

LY &% MoyJap xkypT-xydTu 6mnan y3apo Tyo Oyica, Oy ycyn

A ’
TP,

n

OwiaH (6) cucTeMaHU XaM €4HIIl MyMKHH.
1-mucoa. Kyitugaru Takkociamaiap CUCTEMAaCUHU €UHHT:
x =13(mod16)
x =3(mod10)
x =9(mod14)
Evum. bupunun takkocnamaman: x=16t+13 Hu XOCHa KuiamMu3. X HUHT Oy
KUHUMaTUHA MKKUHYU TaKKocIamMara Kyinuo XucooiaimMus:
16t+13=3(mod10), éxu 16t+10=0(mod10),
By epnan 8t=0(mod5), éxu 16t=0(modS) Hu xocun Kuaamus, aemak, t=5t;.
t=5t1 Hm x=16t+13 wmdomara kysmu3: x=16-5t;+13=80t;+13. x HuUHT TOmMITaH
KHUMaTHUHU YIUHYIM TaKKOCIamara KysiMu3:
80t;+13=9(mod14), éxu 80t;=-4(mod14), 0y epaan 80t;=10(mod14), Exu
40t;=5(mod7), €ku 8t=1(mod7), Oy epman t;=1(mod7), spHu, t1=7t,+1.
t1=7t,+1 mm x=80t;+13 mdomara kyino6, x=80°(7t,+1)+13=560t,+93 Hu Xocui
kutamus. Hlyanait kumno, x=93(mod560).
Texwupuws: 93—13 artupma 16 ra 6ynmunaau; 93—13 aitupma 10 ra OYnuHaIM;
93-9 aiiupma 14 ra GynunHaIy.
Ocnamma. 16t=0(mod10) rakkocmamanu eummnga Ou3  8t=0(modb)
TaKKOCJIaMaHU XOCWJ KWIIWK, YHUHT euumu 1=0(modS5), €xu t=5t; Oepuiran
takkocaamanuHr x=80t;+13 eummmra omub kemgu. Ammo 16t=0(mod10)

TakkKocJaMaHWHT UKKUHYM t=5(Mod10), éxu t=10t;+5 eunMu XaM MaBxKyJl, YyHKH
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d=(16,10)=2. By eunmum x=16t+13 udonmara kyino, x=16(10t;+5)+13=160t;+93
eUMMHHU XocHi Krtamus. JlexuH, 93=13(mod80) 6ynranmuru yuayH, spHU 93 Ba 13
cornapu 80 momyn Oyimda Oup cHH(ra TETHILIA OYJITaHJIWTH y4yH X HUHT Oy
KHMaTUTra MOC OYJITaH e4uMHU KapaaMann.

by acnatmanan (1-mMucour) arap CUCTEMaHUHT OMPOp TaKKocIamacu E€ku 1y ra
HucOaTaH OUpop TakKociaama M moayn Oyimda d Ta eummra sra Oyica, y xonga
CHUCTEMaH! SYMMHHHU TONWII yuyH d Ta ednmra sra OyJraH TakKocjiaMa cUiMUHU
yHra TEHT Kywid Oynran m/d wmomyn OyiiMya TakkKociamMa €YUMH OMJaH
AIMAIIITUPUII €TAPIHIND.

2-mMucoJ1. TakKkociaManap CHCTEMAacHHH CUHHT:

X = 3(mod 11)
15x =5(mod35)
3x=2(mod5)
Euni. CuctemaHuHT Xap OMp TaKKOCIIAMAaCHHHM aJloXH1a ean0, Oy cucTemara

TEHT Ky4JM OYJraH KyWHaaru CUCTEMaH! XOCUJl KUJIaMU3:

x =2(mod11)
x=5(mod7)
x =4(mod5)
By cucremanunr monaysmiapu kyd-kydTtu OunaH ¥y3apo TyO0 CcoHIapjaH

nbopaT OYNATaHINUTH YIyH YHUHT eduMuHH (7) popMyiia OuiaH TOMUIIT MyMKHH.

M=[11,7,5]=385, M a5 M _55 M _77.
rnl m2 m3

COHJIApHM TONUO, KyWHIaru TaKKoCIaMallapHU Ty3aMU3:
35u;=1(mod11), 55u,=1(mod7), 77us=1(mod5),
Oy epnan U;=6, Up=-1, U3=3 nmapuu tonamus. DHau (7) dopmylanan KyHuaaruHu
XOCHJI KHJIAMHU3:
x0=35:6-2+55-(-1)-5+77-3-:4=1069=299(m0d385).
lynpai kuano, x=299(mod385).

3-MHCOJT. TaKKOCHaMaJ'Iap CHUCTCMAaCHUHH CYHMHI:
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5x =7(mod9)
4x=3(mod7)
3x=8(mod12)
Euwnm. Bepuiran cucreMaHMHr y4uMHUM Takkociaamacuaa (3,12)=3, ammo 8
COHHM 3 ra OYIMHMANWIN, ITYHUHT YIyH Oy TaKKOcJaMa XxaM OepriiraH CHUCTeMa Xam
e4rMra 3ra dMac.

4-mucoa. TakkociaMmanap CHCTEMACHHN CUHHT:
x = 2(mod3)
x =3(mod 2)
x=-1(mod6)

Eunin. CrucremManuHr qacTiiabKu MKKMTA TakKKociaamacu x=-1(mod3) sa
x=-1(mod2) Ttakkociamamapra TEHI KyWId, IIyHHWHT Y4yH YyJapHH YYHHYH
TaKKOCJIAMaHWHT HaTHKacH OYJITaHJIMIH Y4yH Tanuiad rooopuica 0ymanu. [lynmai
KHJIUO, CHCTeMa YYMHYM TAaKKOCIAMACHHUHI C€YMMH CHCTEMaHHUHT XaM CYHMH
oynamu, spaM, X=-1=5(Mo0d6).

S-mmcoa. 2, 3,4, 5, 6 Ba 7 connapura OyJIMHranuaa Moc pasuuiaa 1, 2, 3, 4,
5 Ba 0 KOJIIUK XOCWJI OYJIaIuraH COHHU TOTIUHT.

Eunm. Macana Kyiingaru Takkociaamajap CUCTEMacHra KeITHPHIIA N

x=1(mod2) éxu x=3(mod2) takkocmama x=3(mMo0d4) TakKOCIaMaHHHI HATHXKACH
cudaryaa Tanuiad OOPWINIIY MyYMKUH. XyAau myHaal x=2(mod3) Takkociama
XaM OJIMHMauu.

Mynaait Kuaub, Kydnuaara CHCTEMaHu XOCHIT KUJIAMH3:

x =4(mod5)
x=5(mod6)
x=0(mod7)
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By cucremanu eun6, x=119(mod420) Hu1 XocHIT KUIaMauns.
6-mucon. Kyiinmaru Takkocmama eddMmra odra OyiaguraH a4 HUHT
KUHMAaTIIapUHU TOTIWHT:

X

5(mod18)
8(mod 21)
a(mod35)

X

X

Eunm. bupunun takkocnamanan x=18t+5 HM XOCHJ KWJIaMH3. X HUHT Oy

KHUMaTUHY UKKHHYA TaKocjaamara Kyuno, t HUHT KWAMaTHHA TOTIaMU3:
18t+5=8(mod21), 18t=3(mod21) éku 6t=1(mod7), t=6(mod7).
t=-1(mod7) Hu onmm KyIaipok, Oy epaan t=7t;—1. By kuiiMaTHU X HUHT (o Iacura
Kyinno, x=16(7t;—-1)=5=126t;—-13. x HHUHI XOCHJI KHJIHHIAaH KHHAMaTHHU
CUCTEMAHUHT YYUHYH TaKKOCIaMacura KysimMu3:
126t1—13=a(mod35), spau 21t;:=a=13(mod35).

(21,35)=7 Oynramiurd ydyH OXHMPTHM TaKKoclamMa €YuMra sra OYJIHMIIN Y4yH
a+13=0(mod7) Takkociaama equmra sra OyauIm kepak, 0y epjaan a=1(mod7).
[ynaait kuaud, 6epuiiran cuctema a=1(mod7) Oynranjga eunumra sra.

7-mMuco1. YHIMK CaHOK CHCTEMAcHa Ooepwiran 4x87y6 conm 56 ra
oymunaau. LIy conHu TonuHr.

Eumm. Macana mapTuaan Kylujaara TakkocaaMajdapHU Ty3aMu3:

4x87y6=0(mod8)
4x87y6=0(mod7)

bupunun Takkociaamanan 7y6 HUHT 8 Ta OYIMHUINM Ba 8 Ta OYIMHUIN aoMaTHra
acocaH Y=3 Ba y=7 KuUWMAaTJIApHU XOCWJI KujaMu3. By KuilMaTtiapHU UKKUHYU
TaKkocjaMmara Kyiuuo,
4x8736=0(mod7),
4x8776=0(mod7)
TaKKOCJIIAMAJIApHU TomaMu3. by TakkKociamajapHM KyWuJard KypUHULIIA
TacBUpad onamMus
400000+10000x+8736=0(mod7), 4x=1(mod?7),
Exu 400000+10000x+8776=0(mod7), 4x=3(mod7).
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buprnun takkocnama x=2(mod7) éku x=7t+2 eunmra 3ra. by epaan t=0 na x; =2 Ba
t=1 nma x,=9 Hu Xocua Kujaamu3. { HUHT OOIIKa KHuitMaTIapyura MoC KeITyBYH X HUHT
KUWMAaTIIapu ApaManiu.
WxkuHun Takkociaama x=6(mod7) éku x=7t+6 eunmra sra. ByHjgan srona KuiMar
X3=0 HU XOCWJ KWIAMH3. X HHHI XOCWUJ KWJIMHTaH KUHMaTIapuHU Oepuiira
coHHUHT udoaacura Kynuo, 428736, 498736, 468776 coHIapHU XOCHJT KUJIAMU3.
8-mucon. Kyitmgarn TakkocmamMaHu y3apo TyO Mopysutap Oyiinya
TaKKOCJIamallap CUCTeMacura KeJITUPUO SUrHT:
x3+2x+3=0(mod15).
Eunm. bepunran Takkociama KyiHuaru cucremMara TeHI Ky4iu:
{x3 +2x+3=0(mod5)
X° +2x+3=0(mod3)
By cuctemanuHr HKKHHYM TakKocaamacu (x—1)(x+1)=0(mod3) rakkocinamara
TEHT KyWId Ba y X HUHT Oapya OyTyH KuiiMatiiapu yayH Vpuniu. [lemak 6epuiran
TaKKoCJIaMa KyWHaru Takkocjiamara TeHT KyWin OYaiu.
x3+2x+3=0(mod5), 6y epnan x=2;4(mod5) au xocun Kunamus. bepunran 15 momyn
Oyitnya Kyrugaru eauMIIApHHA XOCHJT KUJIAMH3:
x=2;7;12;4;9;14(mod15).
9-mucoJ. Kyiingarn yn3uk Kaiicu OyTyH HyKTajap/IaH yTaIu:
15u=2x>-5x?+4x+11, 6y epaa — 2<x<8 ?
Eunm. Yusuk TeHrnamacuian 2x°—5x?+4x+11=0(mod15)
TaKKocjaMara sra 0yinamu3. by Takkociaama sca KyW#aaru cuctemMara TeHT KyW4IH
2x3-5x?+4x+11=0(mod5)
2x>-5x?+4x+11=0(mod3).
bupunun Takkociaama x=2;4(mod5) eummmapra, MKKuHUHMCH 3ca x=1;2(mod3)

eunMIIapra Jra.

X

4(mod5)

X 2(mod3)

DHu, {

2(mod5)’{XE2(mod5)’{x

1(mod3) 2(mod3)’ | x

4(mod5) |x
1(mod3) " |
TaKKocaamanapHu euno, x=7;2;4;14(mod15) euumiaapuau Tomamus.

[ITapTaa kypcaTwirad OpaJIMKKa X HUHT KyHUIaru KUMMaTJIapy TYLLIAJIN:
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x=7:2:4:-1
Y HUHT MOC KUMMaTJIapy YU3UKHUHT 6epHJ1raH TEHIJIaMAaCHJaH TOIIUIaIu.

10-mmcoJ1. TakkociaManap CHCTEMAacUHU €YUHT

{ =15 (mod12),
7x-3u=1

Eunm. BupuHYd TakKocIaMaHMHI WKKaja TOMOHHHH Ba MOIYJIHHHM 3 ra
kuckaptupu06, 3u=5(mod4), éku 3u=9(Mmod4), €xku U=3(M0d4) HU XOCHIT KHJIaMU3.
12 moayn OViinua U=3;7;11(mod12) eunmtap keiaubd YMKaIH.

By epnaHn Kylnaaru yura CUCTEMAaHU XOCHIT KWIIAMU3:

{7X51+3u(mod12), {7X51+3u(mod12), {7X51+3u(m0d12)
u=3 u=7 u=11

By cucremanapau coaganamTupuo,

x=10 x=10 x=10
12 12 12
{UEB(mod ), { (mod12), {uzll(mOd ),

CUMMJIapHU XOCHUJI KUJIaMH3.

11-muco.r. TaKKocnaMaﬂap CHUCTCMAaCHUHHU CUUHI:

{X+2u§3(mod5)
dx+u=2

Eunmi. HWkxkuHUM TakkocnamMaHu 2 Ta KynmauTupwO, Xocwsl OynraH
TaKKocjJamMaJaH OMpHHYM TaKKOCJIaMaHHM Xaama-xaa anmpamus. 7x=1(mod5), Oy
epaan x=3(mMod>5) Hu XocHT KuitaMu3. BUpuHUN TaKKOCIaMaHu HKKaJla TOMOHUHH 4
ra KynautTupuoO, XOCHI KUIMHTaH TAKKOCIaMalaH UKKUHYMCHUHU alilupaMu3:

u=0(mod>).

Texwupuui:

X=
{ 2(mod5) CHCTEMA 6epI/IJIFaH CUCTEMAHUHI €YUMHUIAH H6opaT AKaHJIUTUHU
us=

KypcaTaau.
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I11. BOb. JUODPAHT TEHI'JIAMAJIAPAU
3.1-§. bupuHuM Kapakaiu UKKH HOMAbJAyMJIn JluoaHT TeHrIaMmaaiapuHUHT
OYTYH palMoOHaJI e4UMJIAPMHMA TONHMII YCYJJIapH.
Jacriadku 3caaTrMmaJiap.

Anukmac Tenrnama — Oy Jnodant teHrnamanapunup. bupunum gapaxkaiu
MKKJ HOMabJIyMJIM aHUKMAC TEHTJIaMa J1e0 ax+by +c¢=0 KYpUHUIIAArd TEHTJIaMara
aituinamu, OyHma X, Y Iap HoOMabinymmuap, a, b, C map mapamerpiap
(ko3 dunmentnap). Kynmraya macamaHwHr mapTiapu myHmal Oymamukw, (axat
OyTyH conuap OuiaH udojananrad KuiMaTiapruHa, 6ab3an sca gakat OyTyH Ba 11y
Owian Oupra MycOar connap OunaH udoAallaHraH KUWMAaTIaprMHa Macajaja
KYWWJITaH caBojra TYFpu xaBoo OYyia onau.

1-macana. 118 HU myH1ail UKKA OYJIaKKa aXpUTHIL KEPaKKH, yJlapAaH Oupu
11 ra, ukkuHuyucu 17 ra KOJIUKCU3 OYVIMHCHUH.

Eunu:

Connappaan Oupunu 11X, ukkunuucunu 17y Ounan 6enrunacak, 11x+17y =118
TEHrJaMa Xocui Oyaau.

Macanana 118 vy axparuigad Xocui OyiaauraH COHJIAPHUHT UIIopajapu
TYFpUCHA XeU Hapca alTHJIMAaraHu y4yH MaH(Quil WIAu3aap XaM macaniara >kaBo0
Oyna onamu nes osiamu3. UyHOHYM, MacaJlaHMHT InapTiapuHu (X=3 Ba Yy=5
oynranna) 33 Ba 85 man ubopar CoHJap KaHOATIAHTUPAIH, JeKuH X=20 Ba Yy=-6
oynranga 220 Ba —102 nan ubopat COHJIap XaM KaHOATIAHTUPAJIN.

2-macaja. bupura 4 ta, UKKMHYKMCHUTA 7 Ta CaMOBAap CUFAIUTaH UKKU XU
AmuK 0op. 41 Ta camMoOBapHU >KOWJIAII YUyH Xap Kalcu XuJjl AIIMKAAH HEeYTa OJIMII
Kepak?

Euni:

Ku4uk SIuKIapHUHT COHUMHU X OWJiaH, KaTTaJapUHUHT COHMHU Y OujaH
oenrunad, ymoy TeHIJITaMaHu Ty3aMU3:

4x+7y=41.
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Macananuar mapTtugan OyHaa ¢akat OyTyH Ba mry OwiaH Oupra mycOar
WIIA3Iap dKaHu KypuHUO TypuOau. by Terrnama Xx=3, y=5 man ubopat dakat oup
Ky(hTruHa Wiau3ra sra 0ya ojaaau.

[ysgait kummb, aHUKMAc TEHTJaMaJapHUHT OyTYH COHJap OwiaH xamja
OyTyH Ba mycbar OyTyH conjap OunaH udoga KUIMHTAH WIIW3IAPUHU TOIla
OJIUIIUMU3 3apyp.

l: . TeHrnamajnapHUHT WJIAU3JIAPH OYTYH COH OVJIMACIUK aJIOMATH.

Kyitnnaru

ax+by+c=0
TeHrjamMa Oepuiran OyicuH. Arap a, b, ¢ xoaddunuenTiapaan 6an3unapu Kacp
oyinca, O6apua kodpdULIMEHTIApHU OUp Maxpakra KeJITHUpUO, KEUHMH MaXpakHU
Talacak, y xojaa 6apua koddduiuentiaap Oyryn 6ynaau. Cyurpa a, b, ¢ mapaunr
Oupop yMyMuil KymauTyBuucH OYJica, TEHIVIAMAHUHI HMKKajla KUCMHUHHM YHTa
KACKapTUpHIl MyMKuH. Jlemak, a, b Ba C koadduumenTnapaun ymymwii
KyTalTyBYMCH OYamaran OyTyH coHnap aeb (apas Kunamus.

OHju Oupopta OyTyH, JIEKUH | ra TeHr OyamMarad yMyMHuid KYalTyBUUTa 3ra,
ne6 ¢apa3z kunamus. Macanas:

a=ma, b=mb
by xonnaa, Tenrinama ymoy KYpUHUIIIHH OJa/IH:

c
ax+by= o
X Ba Y JapHUHT KHiMaTiapu OyTyH Oyica, TEHrJJaMaHUHT Yan KUCMU OyTyH, YHT
KHCMH 3Ca Kacp CoH OYinaau, 9yHKH 1oKopuaaru gapasumusra MyBopuk, C COH M ra
OynuHMaiau. byHnai TEHrIMKHUHT OYAUIIM MyMKHH 3Mac. [lemak,

AHUKMAc menznama HOMABIAYMIAPUHUHZ KOIPduuyuenmaapu ymymuil
Kynaumyeuuzca 32a 0ynud, 0300 xa0 yuwza 3ea Oyamaca, mewziama OymyH
unousnapea 32a Oyamaiiou.

HlynuHr yuyH OyH1aH kel Oapya MyXxokamaiap/a a Ba b Hu ¥3apo Ty0 coH

neb dhapas KuiaMus.
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l2. TeHrnamaapHUHT HIAH3JIAPH MYCOAT COH OVIMACIUK aJIOMATH.

ax+by =c TeHrIamana a Ba b xkoadduruentiap Mmycoar, 030,11 Xax C MaHpUH
OyncuH. Y xoJi1a X Ba Y HUHT Xap KaHaa MmycOat KuiMatiapuaa TeHIJIaMaHUHT Yar
KHUCMHU MycOaT, VHI KUCMH 3ca MaHuiMruya Koiaaau. bynmait TeHrnmuk 6yauimm
MyMKUH 53Mac. Arap a Ba b kxoaddunueHtmap mandwmis, C mycbat OVica,
TEHIJIAMaHUHT Oapya Xa/uiapuHu 1 ra KymauTupuO, y XOJHU XaM OJITUHTH XO0JIra
KenaTupamus. /lemak,

Anukmac  menznamaoa HoOMavIYMAAD KoI(puyuenmaapunune
uwopanapu 0300 xa0 uwiopacuza Kapama-Kapuwiu o0ynca, memziama mycoam

u0u32a 32a oyamaiiou.
AnukMac (InodaHT) TeHrIamMa WIAN3IApUHUHT yMYMUii popmynacu

bupop ycyn Ounan (MacanaH, OeBOocHTa CHHAIl Hynu OwmnaH) ax-+by=c

JlnodpaHT TeHrImamMacMHUHT OyTyH COHJap OwinaH udoaa KWIMHTaH Oup KyQT

WIIU3UHU ToNraH OVymainuk. by wnausnmap X=« Ba y=/ OYIJICHUH, yJIapHU
OepunraH TeHTJIaMara KyunO, Kyiuaara ailHUsITHU XOCHII KUJlaMu3: aa +bS =c. by
alHUATHE OepwiraH TEeHTJaManaH Xamnab aimpcak, a(x—a)+b(y-£)=0 0ymmo,

b(y - )

OyHmaH ax=aa-b(y—p) €ku x=a- —a KO 4YMKaau. X HUHT OyTyH COH

b(y - )

oYUM yuyH "

udoaa OyTyH COH OYIUIIM 3apyp Ba €Tapiu (UyHKH, & OyTyH

coH). borikaua aittranza, b(y — £) nboJaHUHT @ ra KOJIUKCH3 OYJIMHUIIK 3apyp Ba
erapaunup. Jlekun, papasumusra 6unoan (b,a)=1, AeMax, y - allMpMaHUHT & ra
OyTyH OYnuHUIIM 3apyp (Ba erapiu). y—f HM a ra OVIMIIIaH YUKKaH OyTyH

OynuHaMaHu t Ounan Oenrwiab (y mycOaT xam, MaH(Uid XaMm OYJIMIIN MYMKHUH),
YIIOYHU XOCHJI KHJIaMU3:

Y-8 _

=t , OyHaaH y =/ +at HUA OJaMH3.
a

X HM udoaanoBun Gopmynana Kacp ypHura t HU Kyiicak, X=a—Dbt

y-p
a

XOCHJI OYTaau.
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[ysgait xkuamb, aHWKMAc TEHTJIAMAHWHT WIAU3IAPH YYyH KyWHIarua
dbopMmynanapHu XOCHI KHJITUK:

X=a-bt, y=p+at

by dopmynanapma t ra uxtuépuii 6yryH mycOar Ba MaH(U KuiimaTiap
Oepn0, aHMKMAac TEHIVIAMAaHUHI YEKCU3 KyI OyTyH WIJAHM3IAPUHUA TOIAMHU3.
Kymnaman, t=0 Oynaranma rokopuaa Y3uMU3 TONTaH X=« Ba Y=/ WIIU3HA
TOTIAMU3.

Tonunran Qopmynanapra JUKKaT KWiIMO Kapajica, yJIapHUHT KyWuaaru
KOHWJ1ara Kypa Ty3WITaHUHH KYPHUIINMHU3 MyMKHWH:

1. ®opmynanapHUHT OMpPUHYM Xaau OepuiraH HOMabIyMHHUHI TONMJITaH
Xycycuil KuiimMaTtu Oyinau.

2. @opMmynaJlapHUHT  HMKKHHYA  Xaau  OepwiraH  TEHIJaMaHUHT
koaduienTIapu 6unan UXTUEPUA OyTYH t COHHUHT KymaWTMacuaup, OyHaa X
HU wudoganoun (¢Gopmyna ydyyH OepwiraH TeHrjaamagaru Y EHUAaru
ko3 duient, Y Hu udonanoBuu GopMmyna yuyyH 3ca X €HuAaru Kod3PpQPuuueHT
OJIMHA/IU.

3. Koadpdunmentnapaan Oupu teckapu uiiopa OuiaH oJIMHAIN.

Koaddunmentnapaan kaiicu OMpuHu TeHrnamaaa Typrad uiiopacu OusiaH Ba
Kaiicu OWpUHM TeCKapW HIIopa OWIaH OJMINMMHU3HHHT Xed KaHmakl dapku
NYKJINTUHA KYpPHII KUAWUH dMac. XaKMKaTIaH XaM,

X=a—bt, y=pf+at Ba x=a+bt, y=p-at
dbopmyrnanap Xynau Oup TypiM WIaU3IapHu Oepanu, pakat oupunun Gopmynanap
t HUHI MycOaT KuiMatriapuaa OepraH eduMJIapHU UKKUHYM QopMynanap t HUHT
a0COTIOT MUKJIOP JKUXATUaH yjapra TeHT Oyiran Manduii KuitmaTiapuaa 6epasiu.
1-mmcoa. 3x+5y=26 TeHriama Oepuirad. besocuta ypHura Kyium Oounaxn

X=2 Ba y=4 KHﬁMaTHapHHHF TCHINIaMaHW KAaHOATJIAHTHPHUIIWNIa HWMIIOHY XOCHJI

KriamMu3. Y X0JiJ1a KoJiraH 0apya wiausiap ymoy hopMynanapiad TONUIAIH:

X=2+5t, y=4-3t éku x=2-5t, y=4+3t .
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by ¢popmynanapna t ra uxtuépuit Kuiimatiap 6epud, TeHrIaMaHUHT OyTYyH COHJIap
OunaH udojanaHrad TypiaM WIOU3IAPUHU XOCHJ Kuiaamu3. MacanaH, OUpHHUM
Kyt PpopmynanapHu om0, KyHuaarmiapHd XOCHI KUIaMu3:

3.1-xaaBana

t 0 1 2 3 -1 -2
X 2 7 12 17 -3 -8
y 4 1 -2 -3 7 10

Arap uKkHYM Ky(PT HopMyaJapHHU OJICAK, y X0JJa t ra KeTMa-KeT
0,-1,-2,-3,1, 2, ... mryHra yxmam KuiMatiapHu 0epul, Xyaau yia uian3iapHu
onran Oynap sauk. lllynnai kunuO, aHMKMac TEHITIAMAHUHT OYTYH COHJIap OujaH
udoaanaHran WIOU3JapUHU TOMMUII Macajdacu KaHaal OyiamacuH, Oup XKy(pT

WJIIA3HU TONHINTA KEITUPUIAIN.
YpHura Ky ycyJjiu

AHUKMAac TEHIVIAMaHUHT Oup Ky()T MIIU3WHU TOMHII YYyH KyHHAaru
ycyianaH (oiganaHuI MyMKUH:

Macanan, ax+by =c Tenriama 6epunran 6yyncun. Homabiymnapaan OupuHu
WKKUHYMCUTA HUCOATaH aHUKJIAaWMuU3 (KO3(P(GUUHUEHTH KUYUK OYJITraHWHU TaHJIALI

AXmUpoK). Macanan, a<b OyncuH. YV Xoiaa, x:ﬂ. c-by udoma a ra
a

KOJIMKCU3 OynuHryHuya y ra ketma-ker 0, 1, 2, 3, ... kuiiMatiap 6epa Oomaitmus.
y=n Oynranga c—bn udoaa a ra OyTyH OynuHanu Ba M OYnuHManu Oepanu, 1ed
dapa3 kunamusz. Y xoiga X=M Ba y=n KuilmMaTiap Oepuirad TeHrJaMaHUHT Oup

o c—bn v
KyhT ungu3uHU Oepanu. XaKUKaTIaH, KyWHJIaruHU OJlaMH3. ———=m EKH
a

c—bn=am , am+bn=c. Oxupru TEHIMK M Ba N COHJAap OepwiIraH TEHIJIAMAHH

KAHOATJIAHTUPUILMHYU KYpCaTau.

102



2-mMucoJ. Ym0y TeHrnama Oepwiran: 7x—4y=2. By TeHrnamajgan y Hu

7X—2

AHHUKJIAUMU3: 4y =7X—2, y = . X rakerma-ker 0, 1, 2, 3, ... kutimatiap 6epuri

Ounan x =2 6yaranga 7x—2 udoaa 4 ra 0ynuHuo, OyIrMHMAana 3 YMKUIIUTA UIIOHY
XOCW1 Kuia ojamu3. Jlemak, 6u3 Oup XypT WIAM3HM TOIIMK: X=2, y=3.
Wnnu3napHuHr koiraH Xy(dTiaapu yMyMmMud QopMmyiajaH TONWIAaAM: X=2+4t,
y=3+7t €ku X=2-4t, y=3-Tt.
Jcaarma. Connap Hazapusicua arap a Ba b y3apo ty6 conuap Oyiica,

0, 1, 2, 3, ..., (a—1) connap opacuma xap BakT IIyHAald OUp y COHHU TOIIHII
MYMKHHKH, YHIA c—by Hdoaa a ra KoJaukcu3 OyauHumm ucOot KuinuHaau. [y
cababnu Kynm MmapTa CHMHAIIaH KyTWIMII Y4yH a Ba b kosdduuumentnapaan

KHMYHNT'MHH 657JIYB‘-II/I KI/IJII/I6 OJIMII TaBCHA KUJIMHAIH.
AHI/IKMaC TCHIVIAMAaHUHT Xycycm‘i HIARKJIN

Arap aHMKMAacC TEeHIJIaMa/la HoMabJiymiIapaH OUpUHUHT Ko puuuentu 1 ra
TEHT OyJica, y TeHIJlaMa YMyMUH IIaKJIJa OCOHJIMK OwWsiaH eunsaau. MacanaH, X
HUHT ko3¢ duimenty 1 ra TeHr OyncuH. Y Xonaa x+by=c O6yaub, OyHmaH X HU
aHuKIaiimu3: x=c—by. byaaa Y HuHT OyTyH coH OwiaH udoaanaHrad ucrairaH
KUiiMaTJiapura X HUHT XaMm OyTyH COH OWiIaH uQoianaHaurad KuiiMaTiapu TYFpu
KeJaju.

3-mucoj. Ymoby 5x+y=18 TeHriama Oepwiran. byagan y=18-5x kemu0
YUKaau. X Tra uXTuépuid OyTyH KuiMatiap Oepub, y ydyH MOC KeiraH OyTyH
KUMMAaTJIapHU TOITAMU3:

3.2-kaaBaj
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3.2-§. AHUKMAC TeHIVIAMAJIAPHUHT YMYMMii e4HMH.

Hcrtanran KOSCIJ(I)I/IHI/ICHTJ'H/I dHUKMAC TCHIJIAaMaHHU CYUIl YCYJIMHHU MHUCOIJI

yctuaa kypcaramus. Kylinaaru TeHriama oepuirad 6yiacuH: 23x +53y =109.

by tenrnamanan xko3(p@GUUIMEHTH KUYMK OYJIraH HOMablyMHHU, SbHU X HU

17-7y

109-53y . .
TOIIAMU3: X = Y OyHmaH OyTyH KHCMUHU aXpaTamMu3: X=4-2y+ :
17-7y

OyTyH Oynranjma X HUHT OyTyH OYJIWIIN YUyH ndomaHnuHT KaHga 6yica

XaM OyTyH COH OynuimM 3apyp Ba eTapyiu. by coHHu t Ounan OGenrwmmad, ymoy

% €k 17-7y=23t; 23t+7y=17 napHu Tomamu3. Arap y Ba t Y4YyH
17-7y . o o
3 t TeHrJaMaHu €KW UIYHUHT Y3ujgaH wuoopar Oynran 23t+7y=17

TEHTJIAaMaHU KaHOATJIAHTHUpaaWTraH OyTyH KMWMaTjiap TOMCakK, Iy OWiaH X Y4yH
TYFpH Kenaaurad OyTyH KHMMaTIapHH TONraH OyiaMu3 Ba Macajla €quirad Oyiaau.
Mynnait  kunud, OepuwiaraH  TEHIIAMaHM — €UMILJA  sHaja  COJJApoK,
kod(huimenTapu OepuiiraH TEHIJaMaHUHT Kod(h(dUIMEHTIapura KaparaHjia
KWYUK OYJIraH UKKMHYM OWp TEHIVIAMAHU €4MINTra KeITUpUWIaad. SIHIrU TeHriIamana

17-23t :2—3t+¥. y HHHT

XaM IIyHJal KWiaMu3. YHJa y HU aHUKJIAaUMU3: Y =

OyTyH COH OYIMIIN Y4yH % udoaa OyTyH coH OYnuIIM 3apyp Ba erapiu. by

o 3-2t . .
COHHHU t, OCHUIIHK: T:t1 CKH 7t +2t=3. t Ba t HUMHI KMUMAaTJIapu OXHUPIH

TEHIJIAMaHW KaHOATJIAHTUPYBUM OYTyH COH OynraHma X Ba y Yy4yH Oepuirax
TEHIJIAMaHU KaHOATJIAHTUpaauran OyTyH KuiMatiap ojamus. [eMak, Macaramus
kodpdunmreHTIapu  sHaga KUYUMK OYaraH OXMpPrd  TEHIJaMaHW — €4HINra
KenTupuiaad. ByHUHr OulaH XaM OJAMHTUAAN Ul KypaMu3:

_3-Tt 1-t . 1-t

2

t =1-3t +

2

-t . .
udoaanu t, Ownan Oenrwmnacak (tezZ), T:t2 €Kk 2t,+t, =1 Kenub YWKaIH.
Homabnymnapnan GupuauHr (t, HUHT) K03(duiinenTy 1 ra TeHr Oynrad TeHriama
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xocun Oynnu. byHpmall TeHrnaMmajapHu €YHMIIHM OWiaMu3; YHH €40, ymOyHu
Tomamm3: t, =1-2t, . by TeHrnmamana t, ra uxtuépuii OyTyH Kuitmatnap 6epuoO, t,
yuyH OyTyH KuiMaTiap XOCWJI KWJIaMu3. t, Ba t, HUHI TONWIraH OYTyH

1-t,

KUMMATJIapuHU t YYyH YMKApWiIrad t=1-3t + =1-3t +t, udomara Kyiuo, t

HUHT MOC KelraH OyTyH KUMMaTIapuHM TOlaMu3. t Ba t, ra MocC KeiraH KXyt
KHIMaTHYU IOKOpUAard Y HUHT udoaacura Kynuo,

y:2—3t+—3_72t :3—21I-f-t,1

HU Toramu3. Huxodat, Y Ba t yuyyH TONWITaH KUUMATIApHU X y4yH Oyiran

17 -7y

X=4-2y+ =4-2y+t

udopaara Kyimod, X ydyH MOC KeJiraH OyTyH KUWMAaTIapHU XOCHUJ KWIaMHu3. AMMO,
X Ba Y HM TYFPUAAH-TYFpH t, ra HHUcOaTaH Udoaa KWIMII XaM MyMKHUH. ByHUHT
yuyH t HU HM(OAATOBUM TEHIVIAaMaJaru t, YpHUra yHUHT t, OpKaJu OeJrHJIaHraH
upogacuHu KysIMu3: t=1-3t +t,=1-31-2t,)+t, KU t=-2+7t,. DHAM Y Yy4yH
oynran udonara t Ba t, YpHUTra yJIapHUHT t, OpKajJu Oenrwianrad udoiacuHu
KYSIMA3. y=2-3t+t, =2-3(-2+7t,)+(1—-2t,) €ku y=9-23t,. HuxosT, Y Ba t HUHT
TONWITaH KMMMAaTJIapuHu X Y4yH OyiraH udopaara Kyncak,
X=4-2y+t=4-2(9-23t,)+(—2+7t,) k1 x=-16+53t,
kenn6 ymkanu. Lllynmail kunmb, X Ba Y ydyH Kydujpard dhopmyliajapHd XOCHIT
KUJIIHK:
Xx=-16+53t, , y=9-23t, .

by popmynanapaa t, yayH uxtuépuit OyTyH mycoaT Ba MaHpuil KuiimaTiap 6epuo,
TEHTJIAMAaHUHT YeKCHU3 KYI WIAM3JIapUHU XOCWJ KWJIaMU3, yilapAaH Oup HedTacu

ymoy 3.3-kanBaiga KeATUPUIIN:
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3.3-xkaaBaJa

t, 0 1 2 -1 -2
X -16 37 90 -69 -122
y 9 -14 -37 32 55

bepunran Ba yH/laH KEHUHTH TEHrJIaMaJlapHUHT KOd(hUIIMEHTIapu ycTha
KWIMHTAaH WIUIapra OUKKAT OwiaH Kapad, IIyHJal KeTMa-KeTIIMKHU KYPHII
MYMKHH:

1. bepunran TeHrnmamMaHuHT KarTta KoddduuueHTH 53 HHM KUYHK
kodpdunrenTu 23 ra OyaauK; OyauHMa 2 Ba KOJJIUK 7 YUKIH.

2. bepwiran TeHrjJaMaHUHT KUYUMK KodddummeHtn 23 HM KOJAUK 7 Ta
OynauKk; OynmuHMana 3 Ba UKKUHYM KOJAUK 2 YUKIH.

3. bupuHuM KOJNIMK 7 HU MKKUHYU KOJJUK 2 ra Oynauk; OynuaMana 3 Ba
YUUHYM KOJIAUK | 4uKIu.

bomkaua aiitranaa, Oepwirad TeHriama KO3((UUHUEHTIAPUHUHT 3HT KaTTa

yMyMH OVTyBUMCUHU TOMMOKYH OVIraHjek vl Kypauk. byHnan ymly HaTuxanu
OJIaMM3:

Arap aHMKMacC TEeHIjIaMajia HoMabJIyMJIapHUHT Koddpuimentiapu y3apo Tyo

consap Oyica, xaMMa BaKT TEHIJIaMaHUHT OyTYH WIAU3IAPUHHA TOMUIIT MYMKHH.
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3.3-§. TeHrmaMaHu e4UITHH COAAATAIITHPHUII

bab3an aHWMKMac TEHIIaMaHW TE3pPOK CUMINTa OJUO KeIyBuUM Oanb3m Oup
coJlIaNaITUpUIIIad o anaHuIl MyMKHH.

1. HomawaymnapHuHT KOdhOUIMEHTIApUIaH OWpU Ba 0307 Xaa YMyMHUU
KYMalTyBUMra osra OYnraHja TETUIUIM pPaBUIIA SHCH HOMAbJIyM TaHiao,
TEHIJITaMaHUHT UKKaJIa TOMOHUHH YA KYTIANTYBUUTa KUCKAPTUPUII MYMKHH.

1-mmcon. 6x-5y =21 tenrnama 6eprirad. Koaddurument 6 Ba o301 xag 21
ymyMuit 3 kynaiityBuura sra. Jlemak, 5y xaa xam 3 ra OYJIMHUIIM Kepak. S HUHT
y3u 3 ra OYyIMHMAaraHu yayH y HOMabiayM 3 ra OVJIMHMIIM Kepak. y =3t neb dapas

KWinO (t— OyTYH COH), KylHJ1aru TeHTJIaMaHU OJIAMU3:
6x-15t=21 €xku 3 ra KUCKapTUpPWITaHJaH cYHr 2Xx-5t=7 Oynagu. by

:7+5t:3+2t+1%t:3+2t+t1, OyHIa %:g oyuo,

TCHIJIaMaHHM C€4YaMHu3. X

HaTWXada 2t —t=1 €k ¢ Kenub unkaau. Tonwiran KUiMaTiapHUd X Ba y JIApHU
ndoaanoBun TEHIIMKIApTa KYyiicak,
X=3+2(-1+2t )+t =1+5t,
y=3(-1+2t)=-3+6t,

xocui Oymaau.

2-MucoJ. 9x+14y=105 TeHrmama OepwiraH. y=3t ned dapa3z xwimo,
TEHTJIAMAHUHT Xap HMKKM TOMOHHMHM 3 ra KUCKapTupcak: 9x+14-3t=105 npaH
3x—14t =35 Hu onamu3. by TeHrnamana x = 7t, necak, 3-7t, +14y =35 0ynu0, Oynu 7

ra KUCKapTupcak, 3t, +2t =5 O6ynaau. by oxupru TeHriaMaHu e4amus:

t:%zz—tl+l_7t1:2—tl+t2, OyHzaa 1_Ttlztz O0ynu0, Hatmxkana 2t,+t =1

€ku t =1-2t, kenubd umkagu. Kerma-ker opkara KaTuO, ypHura KyiuuiuiapHu
Oaxkapcak, KyWuJarujiapHu TOIAMU3:
t=2—-(1-2t,)+t, =1+3t,;
X=Tt =7(1-2t,)=7—14t,;
y=3t=3(1+3t,)=3+09t,.
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2. Arap OyTyH COHra T€HTJIaHyBYM U(POJAHUHT CYpaTUIATH XaJIapu YMYMUN
KynaiTyBuura sra 0yica, TeHTJIaMaHU €UUITHHU COAIAIAIITUPHUILI MyMKHH.
3-mMucoJ. 12x+17y =41 TeHriama 6epuirad. byHu X ra HucbataH e4amus:

G P =
12 12 12

5.11—_2y HUHT OyTYH COH OYnuIIM y4YyH 11—_2y HUHT OyTyH COH OYnuIIM 3apyp Ba

etapau. by udonanu t OyTyH necak Ba yHra TEHIJIacax, 11—_2y =t; 1-y=12t, y=1-12t

OymuoO, HaTKama x =3—(1-12t)+5t =2+17t Oynaau.
3. Arap OyTyH KHCMHHU aXpaTuO YMKapuiiga KOJIUK OYJIyBUMHHUHT
ApMUJIAH KarTa 0yica, MaH(Uid KOJAUK KUPUTULI KyJIaliup.

4-MHCOJI. 11x—20y =49 TEHIJamMa Oepuiras. bynnan
x=m=4+2y+ﬂ=4+2y+t; Mﬂ; 5-2y=11t; 11t +2y =5,
11 11 11

by tenrnmukman 1-t=2t, HUXOAT t=1-2t Oymagum. Opkara KaWTuO, YypHHTa
KyHunuiapau 6axkapcax,
y=2-5(1-2t)+t, =-3+11t;
X=4+2(—3+11t )+ (1 -2t ) =—1+20t,;
bepunran TeHrnamanu ogaTaard ycys OWIaH euraHuMHu3Aa X YYyH YHIOyHH

o 5+9 o o
oJIraH OYymap SJUK: X =4+ y+—1y Ba YHJAaH KEWHWHIM TEHIJIaMa Kyuuaarnya

+9y

Oymap >nu: S =t; 11t -9y =5. by Tenrnama manduii KOJIUK KAPUTHUII EplaMuia

oJiuHTaH 11t + 2y =5 TeHrjaamara Kaparaijaa MypakkaOpOKIup.
S5-mucosi. 15x+28y=59 TteHrnama Oepwirad. TeHrnamanu MaH(Uit

KOJITUKJIAp KUPUTHO, X Ta HUCOATaH eUYaMM3:

x:%:4—2y+_1+2y:4—2y+t; _1+2y:t; -1+2y=15t; 2y-15t =1.
y=1+215t=7t+l—;t:7t+tl; l%t=t1; l4t=2t; t=—1+2t.
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Vpunnapura kyiicak, HaTHxana
y=7(-1+2t) +t, =—7+15t;
X=4—2(~7+15t, )+ (~1+2t, ) =17 — 28t,. KETTHO UMK
By nmaparpadaaru mucosuiapia KeATUPWITaH TEHIVIaMaJapHU ofaTaaru uyi
Owian eun0® KypuO, KypcaTWiradl COAJAJAIITHPUIIHU Taa0UK KHJIMarasHaa
yJIApHUHT Xap OMpPHUHU €Yull y4yH KYI Ml Oakapuil Tajnad KUIMHTaHIUTUHU
KYPHII )KyJ1a OCOH.

Mycoart eunmiaap

HOxopuna aiftunran kaOu KYNruHa aHUKMAc TEHIJIAMAaHWUHT TOIWJITaH
WIAU3NIapuaH ailHu 3aMoHJa X Ba Y yuyH ¢akar wycOar KuilmaTiap
OepauraHiapuHu OJMII KepakK. X HUHT KaHJail KuiMatiaapuaa X Ba Y yuyH OyTyH
Ba MycOarT KuWMariap OJIMIIHKA OWpJaHuTa aHUKJIAIl MYMKHH. XaKWUKaT/IaH,
KyhHugaru GopMynanapHu OJanIuK:

X=a+bt, y=p-at
X Ba Y HUHT MycOaT OYIuIIM yuyH t Ta (akaT myHaal KuitMaTiap oJIMII 3apypKH,
y KuhMarnapaa « +bt >0, S—at>0 OyicuH. & HE MycOaT coH n1e6 xucobnanmus. Y
BaKT/Ia TypJinya XoJuiap OVIUII MyMKHH.

1. Ukkana TeHrcu3iauk xam Oup xuia mabHOAa. by xonm b maHduil coH
OynranmaruHa comaup Oynmaau. YMHOaH XaM, TEHTCHU3JIMKJIAPHUHT XOcCcalapujaH

dboinananu6, KyluaaruiapH TOMaMu3:

B

bt > —«; at<ﬂ;t<—g;t<—.
b a

By xonma TeHrnmama caHokcu3 Kym OyTyH MycOar wigusiapra sra Oymaau.
Macasnan, KyuuJaru TEHICU3JIMKHU OJIANIIUK:

t<Z; t<—1§.
2 5

3 o
—lg. JIaH KMYWK Xap KaHJalh COH WMKKaja TEHICU3JIMKHU KAHOATJIAHTUPHUIIHA OYMK

KYpuHUO Typaau. /lemak, t yuyH —1 JaH KMUYMK OYyJraH xap KaHjaaid OyTyH COHHU

OJIMIII MYMKHH 9KaH.
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o 7 1 1 o
bomka 6up X0MHU Kapalauk: t > E; t> 35. t yudyH 3§ JIaH KaTTa Xap KaHJ1au

OyTyH COHHM OJITaHJa X Ba y Y4yH OyTyH Ba MycOaT KuiMaTyiap YUKUIIA OYUK
KYpuHUO TYpHuOIH.
6-mucoa. 3x—5y =11 TeHraama Oepuirad. by TeHrIaManu e4aMus:

x:ll+5y=4+2y—1+Ty=4+2y—t; l+Ty=t; 1+y=3 y=-1+3;

X=4+2(—1+3t)-t =2+5t.

Myc6aT unau3aapruHu U3IanMus:

-1+3t>0; 2+5t>0; €ku t>%; t>—§;

1
t ydyH 3 JlaH KaTTa UCTaJIraH OYTYH COH OJICaK, X Ba y HUHT O€puJIraH TEHIJIaMaH!

KaHOATJIAHTUPYBUM CAHOKCU3 KYTI ’KYy(DT MycOaT OyTyH KUHMATIApUHU TOTIAMU3.
7-MucoJ1. 8x—3y=-13 TeHrinama Oepwirad. TeHrIaMaHu eyaMus3:

13+8y :4+3x+1_TX:4+3x+t;

1_Tx=t; 1-x=3t; x=1-3t; y=7-8t.
MycOart unau3aapuHu KUAupaMus:

1-3t>0; 7-8t>0; €xku t<%; t<%.

t HUHT % JIaH KWYuK xap oup OytyH (sipHm 0, 1, 2,... ) KuiiMatu X Ba y y4dyH OyTyH

Ba MycOat KuiiMaTiapHu Oepau.
2. TeHrcuznukiap Kapama-Kapiim MabHoAa OYin0, OMpHu UKKUHYUCUTA U/,

Macasnan, KyMuaru TEHICU3JIMKHU OJIANIIUK:

t<z;t>—1l.
8 3

t HAHT aliHU BAKT/Ja MKKaja TCHICU3JIMKHU KAHOATIAHTUPAAUTaH KUUMaTIIapu UYK
HKaHU OYMK KYypuHHO TypuOau. By Xxonaa TeHrimama mycOaT uigusnapra sra 6yna

OJIMaMIN.
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8-mMucoJ. 4x+5y=-7. by TeHI1aMaHu e4alsuK.

) =—2—y+1_—y; 1_—y=t; y =1-4t; x=-3+5t.
4 4 4

X

bynnan —-3+5t>0; 1-4t>0 €ku t>g; t<%. by Tenrcuznuknap 6up-oupura 3uj,

TEHTJIAMaHUHT MycOaT WITu3Iapu Hyk.
3. Tenrcuznukiap Kapama-Kapim MabHoAa 00, Oup-Oupura 3ua sMac.

Macanan, Kyiuaaru TeHICU3JIUKIIap YUKKaH OYJICHH:

t>4£;t<7§.
7 4

t HUHT 4% Ouian 7% opacujaru 0apya OyTyH KuiiMatiapu, ssbHu 5, 6 Ba 7 coHap

X Ba y yuyH mycOat winuznap 6ynaau. [llynnai kuu0, Oy xomnaa:
t y4dyH TONWJITaH yerapajap opacuja KaHdya OyTyH COH O¥yJica, TEHTJIaMaHWHT
nryH4ya OyTyH MycOaT WIIU3U TOMUIIAIH.

Xycycuil xonga Oy epja xaM TEHIJIaMaHUHT OyTyH MycOar WiIu3iapu
Oynmaciauru MyMKuH. By X0J1 t y4yH TonmuiIraH yerapajiap opacuja xed oup OyTyH
cCoH OynmMmaranjma comgup OVnaau. MacanaH, KyWuaard TEHTCH3JUKIAD YUKKaH

OyncuH:

t> 11 yt< 1Z :
4 8
Tenrcuznukiaap Oup-oupura 3uji 3mMac, JeKUH 1% OuaH 1% opacujaa xed oup 0yTyH

COH TonuiMaiiau. [lemak, TeHrmaMaHuHT OyTyH MycOaT UIau3Iapyu MykK.
O-mmucou. 3x+7y=55 . TeHrmamanu e4amus:

x=2"1Y :18—2y+—1;y; —1;y =t y=1-3t; x=16+Tt.

bynnan 1-3t>0;16+7t>0; €ku t<%; t>—2%. t yuyH ¢akar ymoly KuiMatiapHu

OJINIII MYMKMHWH: 0, -1,-2. Tenrnamanuar yuTa WIIAU3UHU XOCHUJI KHUJIaMU3:
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3.4-xkanBaua

0 -1 -2
16 9 2
y 1 4 7

10-mucoJ1. 5x +4y =3. TeHrnamanu eun0, KyWHJIaruHu OJIaMU3:

X=1+4t;, y=2-5t.
1 2 1 2
bynnan t>Z; t<§' Tenrcusnuknap Oup-Oupura 3uja 3Mac, JCKUH " omwian —

5

opacuia OyTyH CoHJIap UVK. [leMak, TeHTJIaMaHUHT OYTYH MycOaT equMiiapu Hyk.
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3.4-§. Jle:xxkaHap cMMBOJIM Ba YHMHT Xoccanapu. Ty0 MoayJ 6yiinua okopu
Aapaxkayu Takkocjaamaaap. UkkuHum Ba yunH4u taptudam JAnopant

TCHIVIAMAJIapu

M - HaTypal COH, &,,a,a,€Z,a,#0 OYICHH. ax’+ax+a,=0(modm)
KBaJIpaTUK TaKKOCHAIIHM KapailMu3, X y3rapyBuumra HuUcOaTaH TYJIUK KBajpar
Epnamua, Diyep TEOPEMAaCHHU KYJUIall OpPKadd aXpaThO Ba KOJAUKIU OYITUTI
XAaKUJard XUTON TeopemMacura acocaH, TakKocjaaMaHu KyHHuaru KypuHUIia E3ui
MYMKUH.

x* =a(modm),
OyHza, aeZ.
bynnan KeluH KBaJpaTHMK TaKKOCIaMaHu Xx°=a(modm), med Kapad keramwus.
MabinyMkHn, XaMMa a Jap y4yH, m TakkKocjiamara HucOaTtaH eyumra sra Oyina
OJIMaMIu.
M3o0x 1. a =3 Ba M =4 yuyHn, x* =a(modm), KBaJpaTHK TAKKOCJIAIIIa €YUMIIAp HYK,
yJlapHH 03ruHa Oupma-Oup KypHill OMiIaH TEKIIHPUIIT OCOH.

Tabpudg: Arap TakkociamMaHu eduMH Oyica, y Xoiaa a — M MoAayira
HUCOAaTaH Keadpamuk yecupma JEWWIaau, akC XOoJiJa @ COHM M Monyira Kypa

Keaopam yecupmacus Neuiaam.

Teopema-1: p > 2 Ty0 coH yuyH —— Ta TeHT KBa/IpaTHK SernpMaiap COHM

-1
Ba pT Ta KBaIPATUK YerupMacu3iap COHU MaBxKYy/I.

Mc6or: bus mydu TabKuiaiiMusku, OyHupa X z(p—x)z(mod p). SIbHu,
p-1 p-1

KBajpar “ernpManap COHH — — TajaH OIIIMAaMTH. 12(7) COHJIAp opacujaa p

MOydra Kypa TakKoclamanap WYK OSKaHJIUTMHU KypcaTamus. x°=y*(mod p)

Oyncun. Y xonaa, (x—y)(x+y)| pKypHHHUIIAA KEATHPCAK, OyHIal OYIMIIM MyMKHH
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aMac, YyHKH X # Yeax+y < p. lllyHnait kunub, 6us pT—l Ta KBaJ[paTUK YEeTHPMaHU

TOIIJUK.

Tabvpud: Jlexcanop 6eneucu (%)— a OyTyH COH Ba p TyO COHJIAp y4yH

. a .
KyHugarnyia (Bj =41, (0 ra Tenr arap a, p ra OynuHca, 1 ra TeHr arap a, p

MOJYyJTa Kypa KBaJpaTUK yerupmanu Oyica, -1 ra TeHr , arap a, p ra Kypa KBaapar
yerupMacus 0yiica) aHUKJIaHA !,
Jlexxannp OENTHUCHUHUHT acCOCHM XOCCAaJlapuHU KeNTHpaMu3: AMTailuK,

abez,(a p)=1L(b p)=1 g-TOK, TY6 coH (p,q)=1.

ea=h(mod p):[%}=(%);

. —_plj _(~1) "2

p q

Tabpud: n-tox Harypan con 6ynubd, 1 gan karra OYJICHMH Ba n=p,..p - K

COHMHHM Ty0 KymaWTyBYWIapra axparMacu (xap Xuj OYIUIIM IIapT sMac).

. a
Nxtuépuit a OyTyH cCoH yuyH, (a,n)=I, Slkobu cumBOIU (—J Jlexannp cumBonu
n
OpKaju Kyhuaaru popmyna épaamMuia aHUKIaHA M.

A-GHR

Mucos: OKHiIoHa TaKKOCTIAIIHA YPTaHHHT.

X2 = 983(mod1103).
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bunamuzku, 1101 - Ty6 con. Jlexxanap CHUMBOJIMHU XHCOOJIANMU3.

KBanpatnapapo y3apo kenuiryB KOoHyHHIaH ¢oiinananuo,
() () () s ) -

1103) (983 ) (983) \983)(983)\983)
(N

3 5 3)\5 3

Hlynnait knmm0, x* =983(mod1103) TaKKOCIaMa Xal KWIMHHAIINA MyMKHH.

JlnodaHT TOMOHMIAH KWJIMHTAH WIUIAPHU TYIIUHUI YYyH airedpaunk
reOMEeTpHs Ba aHMKMAC TEHIJIaMallap Ha3zapuscuaaH 0ab3u MabIyMOTIAPHUA OMIIUII
Kepak. XO03Uprd KyHJIa aHMKMAac TEHTJIAMAJIApHU EYHWI Macajach Kyhujaarmda
udona stunaau: ¢apasz KWiaiimk, N Ta HOMAbIyMIM M Ta Kymnxaja Oepuiirax
oyncur  (m<n): (X, X, X ) T (X0 Xg e Xy )y T (X0, X0,00X,) Oy KYTIX@UTAP
KaHAalaup K MailioH1aH oJuHraH KodpduuueHTiap OuiaH TabMUHIIAHTaH.

fl(Xl,Xz,...Xn)ZO
............................. (3.1)

CHCTEMaHHUHT 6apya eyumIapuHUHT M (K) TYIJIaMUHM TOIHII Ba YHUHT ajareOpank
TY3WIMNIMHA aHUKIam Tana® stwnagu. Ly Oumman 6upra (X),X),..X)) €4HMHH
pauuoHan aelinnanu, arap 6apua X € K 6yica.

M(K) TymaaMHUHT K MaijoHra OOFIMKIUTH MabiyM. XaKUKaTaaH,
X*+y?=3 TeHrnama Q palMOHAN COHJAp MaiiloHMAa OMPOHTA XaM MIAM3ra dra
IMac, JIeKHH Q(\/§) MaiitoHna, spHH a+by3 (a,beQ) KYpHHMIIZATH COHIAp
MauJIOHUA YEKCHU3 KYII €UMMIa 3ra.

CoHJtap Ha3apusACH y4yH MyXHM OYJIraH XoJuiap:

1) Kauon K =Q parmoHan COHJIap MalJIOHU €K1

2) P TyO MoayJira Kypa K 4yerupmaiap MaiIoHu.

JuodanT ana mry xoyapaaH OMpUHUYUCUHU KaparaH. byHnan keitun Oy epia

ou3 xaM K =Q 1e0 xucoOmanMus.
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Kyitnna 6u3 dakar JnodaHTHUHT IIyHAald TEHrJIaMalapuHU KapalMHU3KH,
yIIApHU WKKA HOMAabJIyMJIM OUTTa TEHrjamara, SsbHU m=1 n=2 xoJra KEeJITUPHILI
MYMKHH OYJICUH:

f(x,y)=0. (3.2)

By tenrnama R’ Texucimkna I anreOpauk 5rpu YM3MKHM aHMKIaiau. (3.2)
TEHIJIAMAHUHT pallMOHAl €YMMHUHHU [ 3rpu YM3UKHUHI pAlMOHAll HYKTacu ne0
ataitmuz. Kenrycnga OM3 KYNpOK I€OMETPUK TWJTa MypOXaaT KUJIaMHU3 aMMOo,
JuodantHuHT ¥3u acio OyHmai Kuiamaral. (3.2) ra taptub OViinua Kanmangup
cunmamTupuiian  0epamu3. (3.2) 3rpu YHM3MKHUHT TapTuOM neranna f(x,y)
KYTXaaaard XaJJIapHUHT MaKkcUMall TapTuOu (OyHAa X Ba y JAPHUHT Aapakaliapu
WUFUHAMCH) TYUIYHWIaaW. By TylIyHYaHMHI T€OMETPUK MabHOCH 3cCa TYFpHU
YU3UKHUHT N-TapTUOJIM 3TpU YM3UK OWJIaH ponma-poca N Ta HyKTaJa KECHUIIUIIN
TyIIMHWIAIU. ByHJIa KeculliraH HyKTaJJapHUHT Kappalujaph, KOMIUIEKCIapH Ba
“geKCcu3 y30KJIalraniaap v Kapaaau.

Macanan, x°+y?=1 alinaHa Ba X+y=2 TYFPH YU3MKHH 2 Ta KOMILIEKC
HykTana, X —y° =1 runep0ona Ba y=x TYFpH YM3MK 2 Ta YEKCU3 y30KJIAIUraH
HyKTajapja, Xyaau 1y runepbona X =1 TYFpu 4M3UK OuiaH 3ca 2 Kappaiu OuTTa
YMyMUH HYKTaJa KECHUILIA/IN.

Jlexun JlnodaHT Taxmim Makcaaiapu yuyH (Oy TepMuHHU X03up Juodant
TEOMETPUSICH JeWuIiaan) TapTud Oyiinda kiaccudukanusiam >Kyda KymnoJra
Yximaiiay. ByHu MucosIa TyNIyHTHpHUII KyJIaii. Alitaiinuk, C: X* +y° =1 aiinana Ba
xap KaHjaai panuonan koxgduuuenTiu L:y =0 TyFpu un3uK Oepuiiran 0yiacul. by
alilaHa Ba TYFPU YM3UKHUHT PAllMOHAT HYKTACUHM KyWujaaruda OUp KAWMaTIH

MOCJIMKKA KYWHIII MyMKHH. byHM Kyiuaarnya aHuKJIaMu3:
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C aiilaHaHMHr B HyKTalapuHu L TYFpH YM3MKHMHI B HyKTalapu OulaH
ynapHuHT CNL Ba (AB)NL KaOM KeCHIITaH XOHIapuiard HyKTaJIapuHH MOC

kyiumaau (3.1-pacm).

3.1-pacm.

bynnait xonna L TyFpu un3uk C aiilaHaHUHT TapTUOIapu Typauda 6yiacana,
yinapHUHTr JlnodaHT Taxymiau axpaimac OYnauO, yJapHUHI palMOHAN €4MMIIApU
TYIJIaMU SKBUBAJICHTIHP.

AnreOpauk 3rpu YM3UKJIAPHU KUHC OYirua KiaccuuKausiamn anda HO3UK
oymuo, oynu XIX acpga Aden Ba Puman kupurtran. by knaccuduxanusanam I arpu
YU3UKHUHT MaxCyC HyKTaJlapyd COHUHH XucoOra oyaju.

Avitaitnmuk, I' srpu umsukHuHT (3.2) TeHrIIamaaaH umoopar f(x,y) Kymxan
paIMOHAN COHJIAp MaHoHMIA KeNTHpUIMaiurad Ba I' orpy umsnkHIHET P(X,, yo)

HYKTACHJIa YHTa YTKa3HITaH YPUHMAHMHT TeHrnamacu Y- Y, =K(x—x,) 6y1cun, y

xonaa k=M Arap P(x,Y,) Hykrama f éxu f, HONJaH Qapkiu MacanaH,

f, (X1 ¥o)
f.(%¥o)=0 Ba f,(x,y,)#0 6¥nca, k=oc 6ynu6, ypuuma sca P(x,Y,) Hykrana
BEpPTUKAJ OYIaau.

Arap P(xo, yo) HYKTaJla Xap MKKaJla XyCyCui Xocujanap HoJira TeHr Oyiica,
auun (%), ¥,)=0 Ba f)(x,Y,)=0 6¥1ca, P(X),Y,) HyKTaHu Maxcyc HyKTa neiunaim.
Macanan, y°=x’+X° orpu unsukaa (0,0) HyKTa Maxcyc, YyHKH Oy HyKTazua

f =-2x-3x* Ba f, =2y map Honra aiinananm.
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OHr comga Maxcyc HyKTa Kappamd Hykta Oymu6, ymma f, ,f, Ba f

XOCWiIajapAaH KaMpaa OuTTracu HoijgaH (apkiau. 3.2-pacMjaa Kappald HYyKTa

TacBUpJaHTaH 0ynu0, Oy HyKTaJaH UKKUTA Typjinya ypuHMasap yTra.

3.2-pacwm.

bynnan xam mypakkabpok Oynran Maxcyc HykTa 3.3-pacMmjia TaCBUpJIaHTaH.

& L

3.3-pacwm.

AnreOpauk OSrpu 4YM3WKIAa 4YEKIM COHJArd MaxcCyc HyKTajap Oynuiim

MYMKHH. AWTalIuK,

f(xy)=0 (*)
OTPH YM3UK TEHIJIaMach OynuO, OyHma f(x,y) Kymxaag Q pamuoHana COHJap
MaiJIoHH]1a KeITUpUIMaiurad 0yacud. Maxcyc HyKTaJapHUHT KOOpMHATAIapH

f.(x,y)=0, f,(x,y)=0 TeHrmamamapHu xamza (x) TEHINIAMAHM KaHOATIAHTHPHILIA

Kepak. JIekuH Oy ydana anreOpauk TeHTJIaManap cucTeMacu (hakaT YeKJIM COHIaru
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eanmutapra sra Oynumm myMkuH. Kappanm Maxcyc HyKTanapaH Oo1ika Xed KaHaai
Maxcyc HyKTaJlapu OynMaraH OyHmai anreOpanK 3TPU YU3UKJIAPHUHT KUHCHUHHU
aHUKJTaMu3. YMyMH# X0J7a, S’IbHU UXTUEPUHN anreOpanK 3rpu YM3UK YUYH KHMHC
aH4ya Mypakkad aHUKJIaHAJIH.

Aitraiinuk, I siccu aTpy YN3MKHUHT Kappaid HyKTajlapu COHU d(d >0) ra TeHrT

(n-1)n-2)
2

OyncuH, y xonma ' HUHT XuHCHM ymOy P= -d Qopmyna Owunan

aHUKJIaHyBYM P OyTyH coHra aiftunaau, OyHaa n cos I' arpu un3uk Taptudbu; P >0
HU KypCaTHILI MyMKHH.

Arap I TYFpu Yn3uK €K1 UKKUHYH TapTUOIIHN STpU YU3UK OYiica, KeNTUPUITaH
dopmynanan kypuHaauku, P=0 stbHH, Oy orpu umsukiap (3.2 - , 3.3-pacmaa
JKMHCTA 3Ta 3TPU YU3UKJIAp ) IUp. Y YMHUH TapTUOJIN STPU YM3UKJIAP MaxCyc HyKTara
sra Oymum O6ynamaciurura 6ornuk O0Ymu6, 0 €xu 1 xuHcra sraaup. Macanas, 1
KuHCIM  “Depma  orpu  umsmEm aup: X +Yy’=1. BHpoK KuHC OYiinua
KJaccu(UKanusaaanm Srpu YU3UKHUHT apuU(PMETUK XOCCaJapyUHU TaH OJIMalIu.
Macanan, X’ +Yy> =1 Ba X’ +y’=3 srpu unsuknap 0 >kuHCcra sra, Iy OuiaH 6upra
ylapjaH OuUpHHYMCHIA YEKCH3 KYI paluoHail HyKTaizap OVinb, MKKMHYMCHIA
OMpOHTA XaM UYK.

(2) TeHTIaMaHu €YUIIIA KYTIUHYA

x=p(uv,), y=w(uyv) (3.3)

y3rapyBUYMIApHU aIMAaIITUPUII Kuiamu3; Oy epaa ¢(u,v) Ba w(u,v) UKKU KYIXaja
HucOaTmapuaan ubopar panuonan (yukmusuiapaup. (3.3) Hu (3.2) TeHriamara
KYMHCaK,
G(u,v)=0 (3.4)
HM onamus3. By Tenrnama Kaugaigup I orpu unsukHK HOIa STAIU.
A¥itaiimuk, T Ba I HMHT HyKTajapu y3apo Oup KuiiMativ 0Yau0, OMpUHUHT
HyKTaJIApUHKA OOIIKACHHUHT HyKTajapura yTKa3a OJICHH Ba KyHWJIard UKKH IIapT
OaxxapuiicuH: 1) ¢ Ba y Jap panuoHan kodddunuentiapra sra 6yincun; 2) (3.3)

TEHrJiaMa TeCKapuiIaHyBYH, SbHU yJIapJiaH ¥3 HaBOaTuIa
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u=e (xy,), V= (xY) (3.3)
JApHHU TOTHIII MYMKHH OYJCWH, OyHIA ¢, Ba y, JIap panuoHan KodhduiueHTIn
parmoHasT QyHKIUSIIAPIUD.

Arap T Ba I' orpu unsukiap opacuaa (3.3) Ba (3.3) popmynanap épnamuna
paronan kodddunmenTiaap OuIaH ¥3apo MOCIHMK YpHATHII MYMKHH OYIica, arpu
YH3UKJIAPHU 3KBUBAJICHT OMpaIloHauiap AeHuiaan, Oy aJMaIlITHPUIIHUHT Y3UHU
sca OuparnmoHnan neinnanu. Macanas, arap ¢(u,v) Ba w(u,v) Jap ymoy KYpHUHAIILTH
YU3UKJIU, STbHA

x=p(u,v)=au+bv+c,
y:y/(u,v):aiu+b1v+cl}
dbyukusnap 6yica, U,V JlapHUA X, Y JapHUHT YA3UKIN palioHal KodhPuiueHTiu

paluoHall ¢)YHKHI/I}IJIapI/I OpKaJIk I/I(i)OIIaJIaIH MYMKHUH, SAbHH aAJIMalOITHUPHUII

o a
Oupanuonan 0ymnanu, OyHaa

b¢0
b, .

MypakkaOpoK MHCON Kypamu3. AUTalIMK, L S3rpH YU3HMK Y3 TEHIJIamacu

Owsian 6epuirad OYIICHH:

yr=x =3¢+ 2x—2=(x-1)C +2) (**)
Byuu V2 =g,(u) (¢,(u)-yunnun napakanu Kynxajn) KYpHHHIUIM L 5rpy YM3HKKa
OMpanuoHal alMalITUPHII MyMKUH. BYHUMHT ydyH (**) TEHIVIAaMaHMHI Xap UKKH

y
(x-1)°

o 1 o
ToMoHMHH (X—1)* ra 6ymmb, x—1==, =V seiiMu3. Y xonja (**) TeHrnama
u

yi0y TeHrjiamara aJiMaiiaju:
v =3u®+3u® +3u+1
[[Iynunr Ounan X Ba Y jap U,V opKajiu panyoHan udoja dTUiIaau:

y

_1+u _
(x-1

\Y; 1
X = , Y =— Ba akCWH4YA, U=—-—, V
u u x-1

abHM, L Ba L 5rpu umsukiaap OMpanuoHan SKBUBAIEHTIND.
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Mkkuta OupanvoHas SKBUBAIEHT TP YM3HKJIAPHMHT M Ba M pamuoHai
HyKTajJap TYIUIaMJIapuHU HYKTaJapHUHI 4YEeKIM TyIulamMmuradya Oup Kuilmatiu
MOCJIMTUHU YPHATUII MyMKHH.

JnodaHT Tax UM HyKTan-Ha3apuaaH UKKUTa OMpalnoHall 95KBUBAJICHT STPU
YU3MKJIap ¥3apo TeHr XyKykiad. Illy 6unan 6upra I' orpu 4u3svK TapTUOM yMyMaH
oJraHja I' TP YM3HK TAPTUOUIAH (apKIIH.

Arap I' yarHun TapTuOnu srpu 4M3uK Oyica, y SHI KaMHJla OUTTa paloHall
HyKTara sra 0ynu0, yHHHT OMpaIliMoHal alMalITUPUIILIAP OPKAIH XOCHUIT KUJIHHTaH
TEHIJIAMACUHU

y?=x+ax’ +b (3.5)

KYpHUHHUILTA KEITUPULI MyMKHH, OyH/J]a @ Ba b jap panuonan connap.
®aH TapuxynwJIapuHuHr {luoganTt MeToaiapura oeprad 6axocu.

Kenrycu maparpadiapia UKKMHYM TapTUOJIM 3TPU YM3UKJITAPHUHT pallioHa
HYKTaJJapuHU aHWKJamaa JlmopaHTHUHT yMymMud MeTojjiapra sra OyiaraHuHU
kypcaramus. [lyankape ana iy metomaiapuau 0 )uHCIU Oapya 3rpy YU3HUKIIAp YUyH
KYJI1a MyMKHHIMTHHYA KypcaTau. JlnodaHT, IyHUHTICK, YIUHYH TapTHOIN ATPU
YU3UKJIap/ia palMoHad HyKTaJIapHU HW3Jall Y4yH YMYMHU METOJJIApHU TOITaH,
aMMo Oy MeTOo1J1ap UKKUHYM TapTUOIU STPU YU3UKJIapra Tal0uK STUITaH METO IJIaH
keckuH ¢apk kwiamu. [lyankape unuiapugan KypuHaauku, JnodanTHUHT Oy
MeToIapy 1 KHMHCIM Xap KaH[al 3Tpy YM3UKJIapra paiydoHal HyKTajJlapHy TOIHUIII
YUYH KYJUJTAaHWIAIIA MyMKHH.

AnreOpaunk Srpy YU3UKIAPHUHT PAIIMOHAT HYKTaJapUHU TOMUII y4yH OOIIIKa
X€4 KaHJah yMyMHUU METOJIap X03upraya MaBxKy/Jl dMac.

Marematuka Ttapuxuga JlmogaHTHHHT MeTO[ Ba FosulapugaH Buer Ba
@®epmanan TO Oinepraya OynaraH TAAKUKOTYM MaTeMaTHKIAp  KaHZail
dbolinananraHu XakKujaa Kuckada mmapx Oepamus. IlyHuHraek, xymuwivk Qan
TapuXuujapy MaTeMaTUKIapra Kapama-Kapim Yyiuapok xosuprada Jluodant
WOKOJVHU, YHUHT WJIMHN MEPOCUHM 0axojiail oiMaauiiap (04uru Oaxosiamaauiap).

VYnapaan kymumnura J{nodant TeHrmaMacMHUHT OUTTa XyCYCHIl €YUMUHU TOTIHILI
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OwiaH 4YerapajaHraH, TypJindya macajanap (TeHrjaMajiap) HU €Uullra TypJidya
CYHBUU YCYJUIApHU KyJularaH ne0 uukumad, wmacanad, [.['ankens &3amu:
“...xo3upru Marematukka /luodantauar 100-macanacuHu e4uIiHy Ypranud omirad,
101-mMacanacuHu euwIma KUWHAIAAW .. Yy KYBOHHUII YpHHTA TE3pOK KypMai
Kojaau”. 'ankenHuHr kutoou [lyankape unutapurava €3uiranH 0ynu0, yHAa aHa
myHgai ramnap (Gaxonmap Oepwiran) €3wiran sau. Jlekun O.bekkep Ba
N.T'obdmannapuunr 1951 #mwnga uyukkan ‘“MaremMatuka Tapuxu’  HOMIIA
KUTOOUHHUHT 90-0eTuaa ymoy xymianap €3wiran: “JlnodaHTt xeu Kanaail ymymui
METOJHU Oepmaiiu, IEKUH Xap OMp SHIU Macajla y4yH SIHTU KyTUJIMaral CyHbUH
yCysl KYyJUlaauky, Oyliap IIapKoHa YCyJUIapHM »ciataau’. AHa 1mryHjan
mynoxa3zanu Ban-nep-Bapaen y3ununr “llpoOysknaromias Hayka” KUTOOMAA Xam
kearupanu: “Onparna y (spHE JuodanTt) OuTtTa Macana edrMMu OYTyH COHHHU
OepaguMu €KM Kacp COHHU OepaJlMMMU YHTAa MacallaHd €4HINra ajoxuja YCYJIHH
KyJutaiinu. MacananapHuHr OupujgaH OoIIKacura VYTHUIIIA €YMIl YCYJUIApUHU
Vy3raptupu6 Oopanu. Xed OUp MKKM XWJI MacaJlaHu Oup XWiI ycyjjaa euymaran’.
AliHMKca, 2-TapTHOIM aHUKMAC TEHIJIAMaJlapHU CYUINa XUWJIAKOPJIHMK OuiiaH
KBaJpaT TEHIJaMajJapHU palMoHall Wianu3 OepaJura Typiapra KeaTupuO, yaapra
MOC XWJIMa-Xull ycyiapau tona onrad. I'.Ileitren JJuodanT yuyn anua Tyrpu 6axo
Oepran: “Ymyman aiitranna J[uodant macana ydyH yMyMUH €YMMHH H3JIaMaid
OMpruHa €YMMHH TOMMILTa XapakaT KWJIraH; YHUHT Macajlajap e4ullIary Kyiarad
XyCYCHH, CYHBHH, XWIMa-XWJl YCyJUIapU YHUHI €UUMJIAPHU HW3Jalllaru
wxoaKopaurugan aapakaup”. (“Mcropus MareMaTukud B APEBHOCTH M CPEIHETO
Beka”’, Tontm, 1938, crtp. 167-168). TI'.lleliten 2-TapTUOAM aHUKMAC
TEHIJIaMaJlapHUHT pPAllMOHA] EYUMIIAPUHHM TOIUILJIATH XYCYCUM yCYyJJIapUuHU
aTpodauya TaxJIMJ KWiIaad, JIGKUH YYUHYM TApTUONIM aHUKMAC TEHIJIaMallapHU
euniia JlnodaHt Kyniarad ycyJslapHy KypManau, Tona onManau. Duau Juodpant

MacajaJapyuHy Kapalira KupHUIaMns3.
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3.5-§. Connunr kypcarkuuu. Tyo moaya 6yiinua nungexciaap. Ukku

XaAJI1 TaKKocC/J1amMaJaap. JAINNIR TapTl/IﬁJ]l/I AHUKMAacC TCHIJ1aMaJjap

Juodantraua ymly KypUHHILIATH TEHIIaMaliap KapajiraH:
X2 + y2 — Z2
Ba OynapiaH OupuHYuCH Kaaumru BaBunonusina ypranwiradH. by TeHrimamanu
euntgaru Gopmynanap [ludaropdrmiap TOMOHHUIAH TOHIITAH:
x*=k*-1 y=2k, z=k?+1.

FOkopunarn vkku TeHriamaaaH WKkuHuucu EBknuanunr “Heruznap” uaa
a=2 y4yH palMoHJI COHJIapJa dMac, Oanku OyTyH COHJIapJard €4uMIIapu TYIIUK
KEJITUPWITaH. & HUHT UXTUEPHUM KBaapaT OyIMaraH XOJM ydyH Oy TeHTJIaMaHUHT
eunMuHu Apxumen Ounran (y OpatocdeHra Oapuara Mabiiym Oyiran “Oykanap
XaKugaru macana’nu kyuras). Huodant y3unuar “Apudmeruka II” xurodbuma
Typiuua 2-TapTHOJM aHUKMAc TEHIJIaMajapHu Kapalad Ba ymoOy MyXuM
TeopeMaHu Oepaau:

Wkkura y3rapyBUniId UKKUHYM TapTUOIM aHUKMAC TEHrjama OMpOHTa Xam
palMoHall e4rmra sra 3mMac €Kl edumMIiap mapaMeTpHUHT parioHan QyHKUusIapu

cudparuna udona stunaran yekcus kyn x=¢(k,) y=w(k) eunmnapra sra, OyHaa

@, W nap panuoHan QyHKIUsIIap.

bynu xypcatui (TymwyHtupuin) yuyH “‘Apudmeruka II” kutoOMHUHT 8-
MacajacuHu Kentupamuis. “‘bepunran KBaJpaTHM HMKKUTa KBajapaTtra OVIIMHT.
Avitaiinuk, 16 HM UKKWATa KBaaparra Oy Takiud KuiauHTaH OYicuH. YnapiaaH
OupHHYKCHHK X’ Jiecak, bomKacu 16 — x* 6yau0, 16— x* = y* OynuIm Kepak. AHa 11y
KBaJ[paTiaHyBud COH 2X —4 0Yau0, kBaapaT 4x°+16—16x Oyiaamu Ba Oy 16— x° ra

TEHT OYIUINM JIO3UM. Xap MKKH TOMOHra MaH(Wil COHJIapHU KYIIWO, YXIarl

o 2 16 256
XaJJIapHU MX4YamilaiMM3, y XoJjiaa 5x° =16x Ba XZE kenmnb yukaau. bupu e

144 o 400
AKKUHYUCH 5 OyJapHUHT WHFUHIUCU E:lG Ba OyiapjaH Xap Oupw KBajpaT
oymagm”.
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Ouan unodant metoauuu “cod KypuHHUIIA” aXpaTHUINTa XapakaT KHJIaMus3.
dapa3 KWIANIKK,
X' +y’>=a’ (3.6)
TeHrjaaMa Oepuirad OYJICHH.
by ¥3 BakTHma mMapka3u KoopauHatayiap Oommuaa Oynran aiinaHanu udonaa

stamu. by TeHrIamaHuHT parpoHan eaumiapuaan oupu (0,—a) 6ynaau. Jlnodant

;i'x_a} (3.7)

ypHura Kymum kunagu. Uxmué€puit k yayH k =2 HM onaau Ba kKX—2 HUHT KBaApaTH
XaKu1a ranmupuino, (3.7) HUHT TeOMETPUK TaIKUHY (0,—a) HyKTaaH y =kx—a (2.7')
TYFpU YM3UKHUHT yTummuaup. by Tyrpu umsuk (3.6) aiinananu siHa Oup HyKTajaa
Kecaau, YHUHI KOOpAMHaTajapu K ra OOFIMK pauvoHan (QyHKUUSIApIUp.

2ak k? -1
—, y=kx—-a=a——.
k?+1 y k?+1

Xaxukarnal, X +(kx—a)’ =a’ Ba x =

[ynaait kO, k HUHT Xap Oup paronan kuitMatura (3.6) srpu YM3UKHUHT
¢dakat OuTTa parmoHan HyKTaCH MOC KeJIaJ v Ba aKCHHYA. Y HUHT UCTaIraH HyKTacu
Ounan (0,—a) HYKTaHU TYTAITUPCAK, panMoHan Oypuak koddduumeHTIN TYFpHU
yu3ukHU ~onamu3. Juodantr wmeromuHuHr MoxustuHu “‘Apudmernxka |17
KUTOOMHUHT 9-MacallaCHHU euunIia IKKOJ KypaMu3; y Kyiuaarnda udoaanaHaau:

“UkkuTa KBaApatiap WMFUHIUCU OYIMUII OEpUIIraH COHHU OOIlKa MKKUTa

KBajpaTiapra alMamTupwicud.” Jnopant 13 conunu Oepanu, y 4+9 ra TEHT.
lynnait kuuO, OuTTa eunM (2, 3) SKaHIUTU MablIyM. boIIKa e4uMIapHU TOMUII
y4yH OMPUHYM COHHU X =1+ 2, UIKKHHYUCUHU Y =2t —3 OunaH Oenrunaiau, ibHU y
TYFPH YM3UKHH (2,-3) HyKTa/IaH yTKa3au.

JnodaHT METOTUHUHT MYTIaKO YMYMHUMJINTHHH KYPHIL KMHHUH 3Mac.

Arap »rpu 4YM3MK Kamuga OMTTa palloHaj HyKrara sra OyJjica, MKKUHYHU
TapTUOIM STPU YM3UKHUHT Oapya palyoHal HYKTaJIapuHU TOMHINTa WUMKOHHUST

Oepaau. XakUKaTIaH, UKKUTa y3rapyBunra OOFJIUK 2-TapTHOIH

f,(x y)=0 (3.8)
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TeHrjaama OepuiraH Ba y (a,b) pammonan eummra sra Oyncud. JuodaHT n3uman

X=a+ft,

o0opuo
OpHD; y=Db+kt

} VpHHMra KyWHIUIapHU KWIaMHU3 Ba yHIOy TEHIVIaMaHU XOCHJI

KUJTaMU3:
f,(a+t,b+kt)=f,(ab)+tA(ab)+ktB(a,b)+1t°C(a,b,k)=0.
JlekuH, f,(a,b)=0 IIYHUHT Y4yH

_ Aa,b)+kB(a,b)
~ Cla,b,k)

[ynaait kuaub, xap 6up parmonan k yuyn Outra Ba hakaT OUTTa pariioHasn
e4rM ToraMu3. Arap OepuiraH TeHrIama
y?=a’x’ +bx+c (3.9)

KypuHumra osra Oynca, Juodanr y=ax+m ne0 TeHIamMa KYpUHHILWHU

c—m?

2am-b

y3rapTupaau Ba X = oynanu.

AHATUTUK TeoMeTpusga R’ TEKUCIMKHMHT Xap 6mp »1emenTH (X,Y)eR?,
TMIPOEKTHB TEKHCIHK >ca P’ 6ymu6, yHmnr anementn (U,v,z)e P’ mapman xed
6ynmaranma Gurrack Hommad dapkmn. (U,v,z)e P? Ba (u,V,,z)e P? mapuu 6up xun
neimu3, arap u, =ku,v,=kv, z, =kz (k,20) Oynca. Illynmaii xkumuO, yexcu3 Kym

VUIMKIap OMTTaruHa HyKTaHum ndona stagm. V(U,v,z)e P’ Gepuiran 6ymu6, arap

. uv . .
z#0 Oynca, y xonja [;Elj HYKTa XaM Y1lia HyKTaHu aHuKJ1aiau. by HykTa Ounan

(x,y)eR® opacmaa Gup KMiMATIM MOCITHK YpHATAMHS3: x="1, y=—, Arap z=0
z

v
z
6ynca, y xomma (u,v,0) HykTa R’ TEKMCIMKHMHI OMpOpTa HyKTAaCHMIa >XKaBoO
Ooepmaiiau. byHnail HyKTaHu YeKCU3 y30KJIalliral €K1 XocMac HyKTa J1e0 aTaiiMus.
bapua myHnnait HyKTajzap yekcu3 y3okiaamrad z =0 TyFpu yuszukaa éraau. AQdun
KOOpJMHATajJapuaa  C3uiraf f(x,y)=0 TEHIVIAMaJaH  Oup  KHUHCIIH

o u
KOOpAMHATaJapAard TEHIJIaMara yYTHUII YYyH X=—
z

Y . o
,y=—, JHEUMHu3. YMyMHUH
z

Maxpakra Kel1Tupud, Moc ypHura Kyiumnuapau 6axapub, &(u,v,z)=0 TeHrJIaMaHH
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omamms. @(u,v,z) upoma (uv,z) ra Hucbaram kymxan. Macaman, X —y>=1
runep0oja TeHIJIaMacu OWp KHHCIM KOOpAMHATajdapaa u’—v’ =z’ KYpUHHIIHU
ojlagu. by ATpW YM3WKHUHT YEKCH3 Y30KJallraH HYKTaCHMHH TOMHWIN ydyH z=0
neimMu3 (Oomikaya alTraHjga 4eKCU3 Y3OKJIallraH TYFpU YMU3UK OuilaH YHHUHT
KECHUIIITaH HyKTaCHHH TOTIaMu3). Y X0JIJa v = +u , SbHH (1,1,0) Ba (1,—1,0) HyKTaJIapHHA
TOIIAMM3. YJIAPHHUHT Xap MKKAJIACH XaM PalyOHJ] KOOpAWHATajlapra sra. bynnan
HYKTaJapHU YEKCHU3 Y30KJAITaH paluoHall HykKTamap aeimus. Juodant ypuura
Kyiunuiapura Kantanuk. (3.9) Tenriaama Oup KUHCIH KOOpANHATAIapAa

v? =a’u’ +buz +cz? (3.9)
kabu &3mnamu. (1,a,0) Ba (1,—a,0) HyKTalap YHUHT YEKCH3 Y30KJAIITaH PallHOHA
HyKTanapu Oynanu. YnapaaH OMpHUHYMCH OPKalu TYFpPU YM3UK yTKazaMu3. bup
KUHCIM  KOOpAMHATAlapAaru TYFPU  YU3UKHUHT YMyMHUH  TEHIJaMacu
Au +Bv +Cz =0 kypunumira sra. JIekuH OM3HMHI HYKTa LIy TYFpU YM3HKIA €Taju,
apHU, A-1+B-a+C-0=0. Jlemak, A=ka, B=—k,C=km ypHura xyWunuiapHu
KWIKIT MyMKUH, Oy epna m—uxtuépuit. [llynaail kunub, u3naHran TYFpU YU3HK
TeHraaMacu au—-v+mz=0 Oymanu €xu OyHaaH sHa adduH KOOpAMHATATapuUTa
yTcak, y=ax+b Hu omamu3. By sca [{uodanT TomoHMmaH OaxkapwiiraH ypHHUTa
kyhunuiap 6ynran. YV y3unuHr “Apudmeruka III” kurobununr 19-macanacuna:
“bepuiran KBaJipaTHU UKKUTA KBaIpaTra YeKCU3 COHJIaru ycyJuiap OMIaH aXpaTril
MyMkuH’ nevinu. fna “Apudmernka IV” xurobmpa 19-macananu Kyduparmda
udonanaiinu: “Yuyra COHIAH HCTANTaH MKKUTACMHUHT KymalTmacu Oup Ouiad
Oupranukaa KBagpaTHU OepaauraH yMymui (€xku aHuMKMac) UGOJAHH TOMMUHI:
Juodant Oy udonanapau ymoy X+2, X Ba 4Xx+4 KYypUHHINIIA TOTIAAU Ba €3a]IU:
“Ilynmait kuamd, MyaMmmMo ymymui (€ku HOAaHUMK KypuHUIaara) udoaa épaamuaa
xajn 0y, OMHOOapuH, yaapAaH UXTUEPUN UKKUTACHHUHAT KYyTaiTMacu Oup Ousian
Oupranukaa X KaHJai TaHJIaHMACHH, KBaJipaTAaH noopat Oyaau, YyHKH YMyMH
(6éxu HOAHUK KypuHHUIIAAru) udogaaHnu Tomuil — Oy myHma GopmynaHu Oepuri
JETaHUKW, X KaHJall TaHJaHMACHH, YHM YpHUTa KyWranjgaH cyHr (macasna)

mapTiapyu KaHOaTIaHTUpUIaan .
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y’=a’x’ +bx+C aHMKMac TEHIJIAMaHU euunl ydyH JImoaHT MeTommapu

“Olinep YypHura kyuunuiapu” OWIAH yCTMA-yCT Tymiaau (MaTeMaTHK aHAJIU3HU
Vkuran xap Oup onuil YKyB 1opTH Tanabacura Oy Dinep ypHHra KyWuiuiapu
TaHuI). Y epaa Xxam, Oy epaa xam X Ba Y Jsap OuTTa mapaMmerpra O0FIIUK parioHal

o "~ dx
HKIIUAJIa OmnaH o oJda DJOTHIIadHu, 0 HHUT'a KyHHIJIa ——
dy p ¢ y Yp Y P J Jax® tbxac

WHTETpaIHU Xycooamiia 6axapwiaau. by epra y=vax+t éxku y=tx+ Jc JICHHIII

MYMKHH.
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3.6-§. YuuH4H TapTHO/IM aHUKMAC TeHIJIaMaJap

Huodant ¥3 “Apudmernka [V’ kurobuna yunHYM Ba TYPTUHYU TapTHOIH
aHUKMAacC TEeHIJIaMaJlapHU TaJIKUK Kuiaau. by epaa uin aHua-MyH4Ya Mypakkao: arap
YUMHYM TapTHOJIM SIPU YM3HMK paAlMOHAN HyKTajapra sra Oyica, yIapHHHT
KOOpJIMHATaJapl yMyMaH oOJIraHja OWTTa MapaMeTpiu panuoHasl (GyHKUIUsIAP
OwiaH udoganaHuIid MyMKUH 3Mac. JIeKuH, KyOUK 3Trpy YM3UKHUHT OUTTA EKU
WKKUTA PaIlMOHAJl HyKTaCUHU OWJITaH XOJIJIa YHUHT sTHA OWTTAa YIYUHYH PaIlMOHAT
HYKTaCMHM TONHUII MYMKHH. XaKHKaTHaH, Xap KaHIal TYFpU YU3UK YYUHYHU
TapTUOJM STPU YM3WKHU y4Ta HyKTaJla Kecaad. YJapHUHT KOOpIWHATAJApHHH,
Macanat, [ 3rpyu 4n3uK TEHrjaMacu

f,(x,y)=0 (3.10)
JaH Y HU YMKapuil OWIaH XOCWJ KWIMHTAH YYWHYHW Japakald TEHTJIaMaJlaH
TONUIII MYMKHH. Arap Oy HaTWXaBUW TEHIVIAMAHUHT WIAW3IApUIIaH UKKUTACH
parnmoHan Oyica, yYMHYM WIIW3U XaM panuoHan oynaan (OyHu KyOWK TeHTiama
WIAM3IAPUHUHT WHFHHIMCH X OJIauaard Ko3()(UIMEHTHH TECKapu MIIopa OuiiaH
OJMHTaHWHKA X° oJiguaard Kod(QQHUIMEHTra OYIMHraHWra TEHT OSKAHIUTHHH
bTHOOPra oJcak, arap TeHrjJama Ko3(QuuueHTnapu pauuoHan OYiau0d, YHUHT
WKKHUTA WIJH3M PallMOHal Oyiica, YUMHYU WITU3HUHT PAIMOHAJ OVJIUIIN MabIyM).
by scnatma, Macanas, ym0y UKKATa TaCIUKKA acOCIaHaIH:

1) Arap P HyKTa 3rpy YM3UKHUHT pallMoHall HyKTacu Oyica, I' arpu un3mkka
ny P HykTagaH k Oypyak koddduimeHT panronan 6yiaran ypuHMa YTKa3uiau.
VY O6unan xecumwuO, ssHa OWTTA parioHa] HYKTaHW XOCHJ Kujaaau (XakuKaTmaaH,
ypYUHMAa TEHTJIAaMaCHHH 3TPH YU3UK TEHIJIaMacu OWJIaH Oupraiukaa equd, kappaiu
parMoHall WIAU3ra 3ra OyJiraH HATWKaBHM KyOWK TEHTJIaMaHU OJlaMU3, JIEMak,
YUUHYY WIAU3 XaM palmoHai oyiaan).

2) Arap [ »rpu YM3UMKHMHI P, P, HyKTajJapu pauuoHan Oyica, Oy
HyKTajapjaH PP, TYFpU YW3WKHU YTKa3wO, [° OWIAaH KECHINQJWTaH yYUHYN

pannoOHaJI HyKTa U3JIaHa/Iu.
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Kenrycuna 6y ycymnapuu [lnoanTHUHT ypuHMa Ba KECyBUYM METOIapH €0
aTaiiMu3. AHa 11y MeTo/Aap TaAOuKuUra 1oup yHUHT “Apudmeruka |V’ kurodbunan
OJIMHTaH 24-MacajacuHu Kapahmuis: “bepunraH CoH IIyHJaldW HMKKUTa COHra
QKPATHWICUHKU, YIAPHUHT KYyalTMacl TOMOHCH3 KyOra TeHT OYJICHH.

Altraitnuk, 6 conn 6epwirad OyiacuH. bupuHuu cCOHHM X Jiecak, UKKMHYHCH
6—x OVymanu. BUpMHUHT UKKMHYMCUTA KYTIaWTMAaCMHM TOMOHCHU3 KyOra TeHrJjaiil
KOJIAIITH, aMMO y 6Xx—Xx° Oyiamu; Oy TOMOHCH3 Kybra TeHr Oymuim kepak. MeH
KyOHU KaHmaiaup kodpduuueHTnn X-1 maH XOCWi KWiaMaH; auTaimmk, 2x-—1
OVIJICHH, YHHHT KyOM MHHYC TOMOHHU 8X° +4x—12x° ra TeHT. By 6x— x° Ta TEeHT.

Arap uKkana KUCMAArd X HUHT KO3(QQPUUMEHTIapU TEHI OyiaraHaa sau, y
xoima x* Ba X JIMK TEHT Xajajaap KoJap 34u; OyHaa X pamuoHai 0ymaan. AMMO 4x
COH 3-2X HHMHI 2X Ta OIIMFU OWJaH KylMMyacu cudaTuaa oJMHaIu; Ba 32X —2X
Ousra 2-2x HH Oepanu; Oupok, apasumusra kypa 6 Oynumm kepak. Lllynmait
KWINO, Ul X ofguaaru Ko3PpQGUUUEeHTHUHT 2 Ta KynaiTMacu 6 Hu Oepaiurad COHHU
u3namra kenaau. by aca 3 6ynaau.

BunoGapuH, MeH 6X—X* HHHT Ky0 MHHYC TOMOHTa TEHT OYJIMIIMHU HUCTap
HKaHMaH, y X0J1/1a KyOHUHT TOMOHUHU 3X —1 1e6 onaman; Oy KyO MUHYC TOMOH

273 +6X —27X> =6X — X°

Ba x =20 oynanu
27 '

o _ 26 _ 366 ~. »
®opmynanap Oyiinya OUpUHYNCH = o7 » HKKHEIHCH = 6 oynmaam’.

Oumu Jlnodant metonuHu cod XOoJJa aXpaTuIra XapakaT KHIIaMu3.
AWiTaiinuk, a coH OepwiraH OyiacuH. M3nanran connapaan OupuHu X Owusad,

WKKUHYUCUHU a— X Ownan Oenrunaimus. [llaprtra acocan,
X(a-x)=y’-y (3.11)
Oymanu. Parmonan eunmiapaan o6upu (0,-1) 6ymamu. Juodant itynunan 6opud, Oy

HYKTa OpKaJIn

y=kx-1 (+)
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TYFpH Un3UKHU YTKa3aMu3 (Juodant nactnad k =2 uu onaau) Ba yauHr (3.11) arpu
YU3UK OMJIaH KECUIIHII HyKTaCMHU TOTIAMMU3:
ax— x> =k —3k?x? + 2kx.

X pamoHan Oynumu yuyH 2k =a, SbHU

k:

N ©

nenunt erapau, Oyau 3ca Jlnodant kymwiaran. [llyrnan keitna

3k2—1_2.3a2—4

X=
k? a’

HU TOIIAMU3.
(**) mapT (*) TYFpW YM3WK YYyH HHUMaHU OWIMPUINMHU Kypamu3. ByHu
AHMKJIAIITAPUII YYYH MKKHA Y3rapyBUMIM YYWMHYU TaptuOau uxtuépmii (3.10)

TeHrnamara Jnodant meronunu Kymiaimu3. By Tenrnama (a,b) pammonan eaumra

ora, apEu f,(a,b)=0. P(a,b) HyKTa opkamu

y—b=k(x-a) (3.12)
EeKU

x=a+t,} (3.13)

y =b+kt

TYFPH YA3UKHU yTKa3amu3. Y X014,
f,(a+t,b+kt)=f,(a,b)+tA(a b)+ktB(a,b)+ t°C(a,b,k)+t°D(a,b,k)=0. Ammo f,(a,b) Ba
arap

A(a,b)+kB(a,b)=0 (3.14)

JecaK, y XoJiaa

HU oJamu3, SbHU (2.12) TYFpu YM3BHKHUHT Oypyak KOI(P(GUIMEHTH UIyHIal
TaHJIAHUIIM Kepakku, y (2.10) srpu umsukka P(a,b) Hykrama ypuncun. [lynnaii

k0, Oy epna JlnopanTHUHT ypruHMaap MeToauaaH (oiiaaiaHnuiagm.
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Xynau ury metogHu kKymnad, Juodant “Apudpmernka VI” xutoOuman
onuHran 18-macamanu evanu, Ba IIYHUHTOEK, J{MO(aHTHUHT y3U TacAUKJIAIIHA
Oyinua 6usrada eTud kenmarad yHUHT “lIlopusmiap” Homin KuToOuaa Kapairad

x*+y*=a’-b’
MacajaHu XaM €4Y/u.

Nyn-itynakait  JluodpanT ypuHMaHMHT Kk  Oypuak  Kod(QUIMEHTHHH

aHUKJIOBUM co( asireOpauk yCysHH oJiu, Oy epaa k —% Exu
X
of,
dy_ x
dx  ofy
oy

xocuiiara TeHr. Jlumutra yTumHu tanad 3TMaiaurad, SbHU cod anredpauk ycys
OwiaH €puTuiaaurad Oy ycCyJl XOCHJIaHH TabpU(DIAUIHUHT TapUXUW >KapaéHuaa
KarTa poJsib yitHaau, acocan ®epma Ba [lexkapTia, X03upru naBpia 3ca aareOpauk
reOMETpUAA KEHT KyJJTAHUIIAH.

Ouau [V KuTOOMHUHT KeCyBYM METOAM KYJUTaHUITaH 26-Macanacura yTamus.
“Ilynmait IKKUTa COH TOMUHTKY, YIAPHUHT KyNalTMacu yJlapaan xap oupu Ousiiaxn
OJIMHTaHJ1a KyOHU OepcuH’.

®dapa3z KunaWiuk, OWMPUHYHM COH KyOra TeHr koddduimeHt Owumna,
alTailiuK, 8 X Ba MKKUHYKCH 3ca X° —1 OynacuH. butTa mapt Oaxapuiaau, YyHKH

KyTmaTMara OMpUHYMCHUHU KYIITUIT KyOHU Oepaiu.
[y xynaiiTMara MKKMHYMCHHM KyIIraHAa XaM KyOHU OepaauraH XOJHU

AHUKJIAIl KOJJM XOJ0C. AMMO, MKKMHUMCHHH Kymmi 8X°+X*—8X-1=ky6 Hu

Ooepanu. 2x—1 gaH Ky0 xocwi KujiaMmu3, Oy ymOyHu Oepaau: x = % Ana popmyna
" 112 27 ,,
Oyiinya: OMpUHYNCU —— , UKKUHYHUCH 3ca —— .
13 169

JlnodanT uzngaan 60pud, OMPUHYM HOMABIYMHHA a°X Ba MKKUHYHCHHH X° —1
Ownan OenrwiaimMu3. Y X0JiJa, MAcaJlaHUHT OWUPHHYM IMapTH Oa)kapuiiaju,
UKKHHYHUCH 3Ca,

a’x’+ x> —a’x—-1=y° (3.15)
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a’+3a
Hu Oepaau. Jlnodant anmamtupuniap 6axapuo, x = 1o 37 1 OTanH.
+

by epma kymianmiaran meron yctuga Oupo3 Tyxtanub yramus. (3.15)
TEHIJIAMaHWHT palMoHaN ednMitapunal oupu (0,-1) Oymamu. By HykTa opkamm
y=kx—1 TYFpu uM3UK YyTKazamMu3 Ba YHUHT (3.15) OmiaH KeCHIIUII HYKTaCUHU
TONIAMU3:

(as—ks-x3)+(1+3k2-xz)—(q3—3k-x)
JlnoaHT OJNOUHTH XOJJa KWJIMHTAHHICK, X oagufaru Kod(PQHUIIMEHTHH dMac,
Oanku x° onmumard Ko3¢hGUIIHEHTHH HOJIra TEHTIAiI1 Ba HATHKaaa
a’—k*=0, k=a Oymamu.
bynpalt TeHTrNIamTUpHII TEOMETPUK HYKTau-HazapJaH HuUMaHu Owaupanu? by

u v
CaBOJIHM T€OMETPUK TaJKUHJA TYUIYHTUPHUII YYYH X=—,y=— J1e0 Oup >KUHCIHU
z z

KoopauHaTtanap/a (2.15) TeHrmaManu Kyinaarnda €3aMus:

aw’+u’z-a‘uz’-z2°=y* (3.15)
By epaaH 3rpu YM3HKHUHT HKKHTA PAIlMOHAN HyKTara STalurMHU Kypamus: R(0,-11)
Ba P,(1,a,0); OyJapHH TYTAlITUPYBYH TYFpPH YM3HMK V=au>Z gaH uodopar. Y aca
(3.15) Omnan kecummO, yduHYM paloHain HykTaHu Oepaau. Illynmai xkuiau0, Oy
epna Juodant Oepwiran pammoHan HyKTajgapJaH OMpU YEKIIM, UKKHHYHUCH 3Ca
YEKCU3 Y30KJIalTaH KU Maxcyc OYIraH XoJl yuyH KeCyBYM METOJIWHU KYIUIaiIu.
JlnodaHT Y3MHUHT ypUHMA Ba KECyBUM MeTo1apuHu Ooomka (“Apudmeruka 1V, V,

VI” xutobnapuan oMHTaH) MacalajJapHH €UrIIaa XaM KYJUTaiIu.
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MHUCOJIJIAP:

3.1. Tenraama udoganapunu 6apya MyMKHH 0YJIran y3rapyBumiap

KUAMATHUIa TYJUK AJIMAIITAPUIN YCYJIH

1. 49x+51y=602. bapua Hatypan eunMIapyUHU TOIIMHT.

Eunin:
‘= 60251y

51y <5531< 043
51

>1,602-51y > 49,

By opannknan x =5,y =7. edunmiapra Kejaamus.

Kapoo: (5;7)

2. TeHrnaMaHuHT HATYypall €UMMIIAPUHN TOTIHHT.

X(x=1)(x=2)-....2:-1=y*-12.

Euuin: x>5 1a TeHriaMaHuHT Yan TOMOHHU 5-2, SbHU HOJIb OWJIaH Tyraiau. YHT

TOMOHH HOJIb OWMJIaH Tyraim MyMKUH sMac. Kyitnaaru xaaBaiHu KHPUTaMU3.

3.5-xkaaBaua
Y HUHT OXMDIH paKamH Y2 HHHT OXHPTH paKaM Y2-12 s oxupra paxasu
0 0 8
1 1 9
2 4 2
3 9 7
4 6 4
5 5 3
6 6 4
7 9 7
8 4 2
9 1 9
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Jlemak, x>5 TeHIJIaMa €4uMMIa d3ra 5Mac. DHIW KOJraH XoJulapAa YpraHuo
YUKaMU3.
x=4: na24=y>-12; y=6
X=3: ma 6=y?-12; eummra sra sMac.
X=2: na 2=y2—12; €4yrMra sra ’Mmac.
x=1: nma 1=y2—12; €4yrMra sra ’Mac.
Kapoo6: (4;6).
3. TeHrnaManuHT OYTYH €4MMHUHM TOIMHT. X2+1=3y.
Eunm: 1). TeHrtaManuHT YHT TOMOHH 3 Ta OYJIMHAIM.
2). Yan tomMoHuHU 3 Ta OYyiraHma KaHmad KOJJIWK KOJHIIMHH Kypamu3. ByTyH
COHJIAPHUHT KOJJIMKJIM OYJIMII TeopemMacura acocaH, OyTyH coH 3 ra OyiuHrasja,
KoUK 1 €xu 2 Koaau.
Arap x=3k 6ynca, y X012 TEHIJIAMAaHUHT YHT TOMOHH 3 ra OVIuHManau.
Arap x=3k+1 6¥nca, y X01/1a TEHIJIAMAHUHT Yal TOMOHU 3 ra Oy IuHManu.
Arap x=3k+2 Oynca, y Xo/1/1a TCHIJIAMAHUHT Yar TOMOHHU 3 ra OV IuHMaiau.
Jlemak, OyH1aH KeIuO YMKAIUKU TCHTJIaMa edrMIa 3ra dMac.
KaBo0: eunmra sra smac.
3.2. KynaiityBumjapra a:;xpaTuil ycyJu
1. Teurnamanunr 6apya OyTyH €YUMIIAPUHUA TOTTUHT.
x> —4x—y*+6=0.
Euum: TenrnamaHuHT yanm TOMOHMHM X Ba Y Ta HucOaTaH KBaJpatiap
KYPUHUIINTA KEATUPAMMU3.
(x? —4x+4)—4—(y2 —2y+1)+1+6:0<:>(x—2)2 —(y—l)2 =-3
(x—y-1)(x-2+y-1)=-3< (x—y-1)(x+y—3)=-3.
-3 COHMHM OMp HEYa XWJI KYpUHUIIAArd KYyNauTUpUILIAp yCyau OuiiaH €3uin
MYMKUH.
-3=3-(-1)=-3-1=-1-3=1-(-3).
X —4x—y’+6=0. TEHTIaMaHW TYpTTa cHCTeMa KypuHHIIga &3u0, OyTyH

CUMMJIaPpUHHN TOIIaAMM3.
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. by cucremann eunmunas, (3;-1), (1;3), (3;3), (1;-1) unkamn.

{
{
{

Kagob: (3;-1), (1;3), (3;3), (1;-1).
2. 1+ X+x*+x* =2 TeHINTaMaHUHT HATypaj €4UMIIAPUHH TOIHHT.
Eunm: Kynxanau kynaidTMa KypUHHUIITA KEATUPAMU3.

(1+ x)(l+ x2) =2Y,

1+x=2" | x=2"-1
1+x°=2"" |x*=2""-1
X2 — 22m _2m+l +1: 2n—m _1’
2n—m + 2m+1 _ 22m — 2
1-x0q1. m=0 Oyncun. ¥ xonma 2’ +2-1=2;2" =1, y=0,x=0. HaTypaJl €UUMH
HVK.

m>0;2" "+ 2" - 22"t =1
m=1

2-x001. 2Vt (1+ 22m-y+t _ 23m-y) =1, x=2"_1=1.

{ 2y mi_g { y-m-1=0
1+22my_2%my 1" |2m—-y+1=3m-y’

Kaoo: (1;2)

3. (bemopycckas matematuyeckas oinummnuazna, r. ['omens, 2012 1) bapua
(n,m) OyTyH COHJIAPHM TOITHHT

n +n+1:(m2 +m—3)(m2 —m+5).
Eunmr: n? +n+1=(m2 +m—3)(m2—m+5)=m“+m2 +8m-15.

Ymby TeHrnamagaH, n?+n —(m4 +m? +8m —16) =0. N ra HucOGaTaH KBajpar

TEHTJIaMaHu €4uo,
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D=4m +4m? +32-63=(2m* +2) ~4(m-1)’ ~59<(2m*+2)"  Gapua  M>2
HaATypaJl COHJIAp Y4yH.
2 2
D =4m* +4m’ +32-63=(2m’ +1) +32(m-2)>(2m* +1)

n”+n—(m*+m’+8m-16)=0 TEHIIAMAHUHT HATypaI eduMiIapu M=1, m=2,

m=1 6ynca, n’+n+6=0, Oyagan N=-2 €ku N=-3.
m=2 6yica, n’ +n-20=0, Oynaan N=-5 éku N=4. Kapoo: (4;2)

3.3. bup y3rapyBunHMHI 00LIKa Y3rapyBuura udoaanam Ba KaCPHUHT

OyTYH KHCMHMHH 2:KPATHO KYPCATHIIIa ACOCJTAHTAH yCYJI

1. X+xy—y—2=0. TenrinamManuHr OyTyH €YMMUHU TOIHHT.

Edum: y Hu x opkanu udoaananmus.

y(x—1)=2—-x,
20 k-2 (R0 (D) 1
y= x—1  x-1 x—1 x-1 x—1
:—(x+1)+i,(x¢l).

x-1

X,y OyTyH COHJIap, Y X0Jaa ﬁ OyTyH coH Oynuiu mapt. ApHu x-1 = +1.

Xx-1=-1 | x=0
1)
y=-Xx-1-1 [ x=-2;

x-1=1 X=2 _ .
2){y:—x—1+1;{y:—2; Kasoo: (0;-2), (2;-2)

2. TenrnamanuHr OyTYH €4MMJIAPUHU TOTHHT.
3X+2y=7.
Eunm: 2(x+y)=7-x, kypunumia &ub, 7-x, 2 ra kappanu, spHH 7-x=2K,
keZ. Nemak, x=7-2K , nactinaOku TeHrmamanad y=3K-7 Hu Tonuo oamms.

Bynnan kenu6 unkaauku, Xxamma sxypraukiap (7-2K;3k-7), KEZ nan udopar.
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Kaoo: (7-2k;3k-7).
. (3ayunas ¢usuKo-MaTeMaTHUeCKas OMMMIKaaa r. Mocksa)

TGHFHaMaHap CUCTCMAaCHUHUHI 6YTYH CUNMJIaPHUHHA TOIIWHI .

X*+y-z=0
X+y’ —z°+6=0.

Eunm: CucteManu Kyiujgaru KypuHuiga €310 ogaMus.
{ X +y=1z
X+Yy>+6=12°
Y xomna, (x*+y*)=y*+x+6 éku x(X°+2xy—1)=6. Bynnau x 6 ra 6ymHam,
x==%1;£2;£3;+6. busra, Kyiiuaaru KuitmaTiap Moc Tymaan. x=+1;2;3;-6.
Arap x=-1, y =2, z=3; x=1, y=3, z=4; x=2, y=-1, z=3; X=3, y=-4, z=5;
X=-6, y=-18, z=18;
Kasoo: (1;3;4), (-1;2;3), (3;-4;5), (-6;-18;18).
3.4. TYauK KBaJApaTHU a:KPATHO KYPCATHIITA aCOCJAHTAH yCYJI
1. TeurnamanuHr 6apya OyTyH €YUMJIAPUHH TOIUHT:
x? —6xy +13y* = 29.

Eunmi: TeHrnaManuHr yar TOMOHUHU, TYJIMK KBaJapaTra KyTapaMus.
X? —6xy +13y* = (x2 —6xy+9y2)+4y2 = (x—3y)2 +(2)2 =29.
Jlemaxk, (2y)2 <29.
y=0;%+1,£2.
1. y=0.(x-0)"=29. ByTyH eunmra sra smac.
2. y=-1; (x+3)?+4=29; (x+3)?=25; x+3=5 éku x+3=-5;

X=2 éxu X=-8.
3. y=1; (x+3)?+4=29; (x-3)?=25; x-3=5 éxu x-3=-5;

X=8 éxu X=-2.
4. y=-2; (x+6)*+16=29; (x+6)>=13;
byTtyH euumra sra smac.

5. y=2; (x-6)*+16=29; (x-6)>=13. ByTyH eunmu IyK.
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Kapoo6: (2;-1), (-8;-1), (8;1), (-2;1).

3.5. UkKu y3rapyBYM/IN TEHIJIAMaHU OMP y3rapyBuuMra HucoataH

KBaJpaTra Kyrapud e4uu ycyJu

1. 5x* +5y® +8xy + 2y —2x+2 = 0. TSHIVIAMAHUHT OYTYH CYMMHUHH TOITHHT.
Euuin: X ra HucOaTaH KBajpaT TEHIVIAMaHU KapanMus3.

5x* +8(y —2)x+5y° +2y+2=0.

D=(8y-2)"-4-5(5y*+2y+2) =64y’ ~32y+4 =100y’ — 40y — 40 =
=-36(y*+2y+1)=-36(y+1)’".

Tenrnama euumra sra 6ynumu yuys, D=0.
-36(y+1)%=0.
y=-1 6yca, y xoinaa x=1. ’KaBoo: (1;-1)

3.6. Tenraama ndogacuuu 6ax0J1aIra ACOCAAHTAH YCYJI

1. (benopycckas MaTeMaTu4yecKast OJIUMITHA/IA IIKOJIbHUKOB,
3aKJIFOYUTENBHBIN 3Tarl, T. ['omenb, 2011 1). TeHrnamaHuHr yaiuk Hatypai (X,Y,Z)
€YMMJIAPUHU TOTIHHT.

I+7 =4

Edvum: z=0, renrnama OyTyH eunmra 3ra smac. Z=1 6yinca, y=0, x=1.

z=2 6ynca, y=1, X=2.

z>3 6Yncun. Y Xonmaa, (3°+7Y):8.x-kydT nernuk. 3*-Hu 8 ra 6yIicak 3 KoUK
Kojanu. 7° Hu 8 ra OYaranma 1 ékum 7 Koaawk Kojamau, y xomnma 3*+7Y , 8 ra
OyIMHManIu. X=2a  wmaHbwui Oynmaran a YUYH, y  Xojja

T =4 -3 =(20-3)(2°+3). (2°-3")ea(2°+3*) 7 COHMHMHT JApaXKacHIHP.
(2Z +3a)>1, y Xojaa (2Z +3a)37. Jlemak, ((ZZ —36‘)+(2Z +3a))27, (2~22)E7, MYMKWH
sMmac. lllyHuHT y4yH, (2Z —33):1, abHU 2° —1=3" z=2c yuyH, ¢ MmaHpuii Oyamaran

OytyH coH. Y xonma, 4°-3°=1. g¢=1 Oynranma, c=1 HM TOmMamMu3 Ba KyWHJIaru

eunmiiapra sra Oymamms. x=1, z=2, y=1. Arap, a>1, y xonma 4°=3*+1 uu 9 ra
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oynranna 1 konauk Konaau. [ynnai kumu6, 3° =4°—1 7 ra KOIIUKCU3 OVIMHUIIN
kepak. Kapama-kapmmnukka kenauk. Jlemak, MKKU eduMiad OollKa e4uM UK.
Kasoo: (1;0;1) Ba (2;1;2).
3.7. EBkaua aaropurmu épaamMuaa JluogaHT TeHIIaMaCHHU €YUl
1. Tenrnamanu euuHr. 24x-17y=2.
Eunm: (24;17;2)=1. by Jlwodanr tenrmama, DKVYbB(24,17)=1. EBxmmp
anropuT™MuiaH Qoitnananud (Xo, Yo) XyCycui eduMIIapuHu TOTIaMHU3:

ﬁj 24=17-1+7,;
17

17=7-2+3;
7=3-2+1,
3=1-3+0.

OKVYb na un3ukiim udogacuHu aHUKIaiMu3:
1=7-3-2=7-(17-7-2)-2=7-17-2+7-4+5-7-2-17=5-(24-17-1)-2-17=5-24-5-17-
2:17=5-24-7-17=24-5-17-7.

24-5-17-7=1;
24-10-17-14=2;
10,y, =14, "0 7
= = e L.
%o =20 Yo =24 y=14-2t,

Kapoo: (10-17t, 14-24t), teZ.
3.8. 3anxkupuau kacp épaamuaa J{nogaHt TeHrJIaMacHHU edHIIT

1. TeHrnaMaHuHTr OYTYH €UUMIIAPUHU TOIMHT.

127x-52y+1=0

127 N .
Euunr: ~, HY 3aHKHp Kacpiap €paMuna Ooynamus.

127 1 o ..
= 2+ — Xocun OynraH TEHTJIMKKA Y3JIyKCHU3 Kacp €KUM YeKiId
2+ 1
3+ 1
1+=
5

3aHKUp Kacp 1e0 aranmanau. By 3aHKup KaCpHHHT OXUPTU OYFUHWUHU OJUO

o 127
Tanurad, KyHuaard ssHru KaCpHU XOCHJT KUJIaMU3. =

139



2+ 11 =2+ 11=2+£=§,
24+ —— 2+— 9 9

3+1 4 Iy Guram, 127-9-52:22+1=0  xocun

127 22 1143-1144

52 9 52-9
Kunamu3. byHnan kypuHHO TypuOauku, x=9, y=22 pap TEHIJIAMAaHUHT
XyCYCHM €4MMIIapH 3KaH.

YMmymuit equmu: x =9+52t,y =22+127t(t=0,£1£2,...).

3.9. Takkocaam épaamuaa JJuogaHT TEeHIIAMACHHU eYUIIT
1. TeHrnamaHu €4uHT
5x-7y=6.
Eunm: (5,7,6)=1 - JIlnodant Tenriaama, Oyuna (5,7)=1, y xonna, Jx,yEZ -
JnodaHT TEeHTIIaMaHUHT €UUMHU.

_OXx—7 5x—6

el & < 5x=6(mod7), (5,6)=1, y xonma TakkociaMa SroHa

eynmra sra Oynanau.

5x =20(mod7),

x=4(mod7),
X=4+Tt,teZ.
5.-(4+7t)—
S8, giez,
Z
X=4+Tt,
te
y=2+5t,

Kapoo: (4+7t, 2+5t), teZ.
3.10. [Means TeHrIamMacu

Ukknnun papaxanu Juodant tenrnamanapunu Ilemns TeHrizamacu

nevinnany (OyHaal TeHTJIamMaHu aHWKJIaHMaran @epma TeHIJiamacu 1e0 Xam

arananmn), X’ —ay’ =1, OyHaa a-mMycOaT OyTyH COH, TYJIMK KBaapaTra KeaMaiau. Xap

oup Ilemns tenrnamacu (+1;0) eunmra sra 6ynu0, TpuBmnan ae6 aranaau. Konran

Oapua eunmiiap TpuBHas sMac 0ynaau. [lemsns TeHrinamac 4ekcus3 KyI eyumra ara.

[lenns TeHrIamMacu eYMMHUHUHT OUp HEUTa ycysuiapu 0op.
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1-x0s1: dopmynara acocaanuO Xucooal yCcysu.

(% ++ay,) =x,++ay,,
(%—ay,) =x—ay,

VKKH §3rapyBUMiId X, ++ay, HM A-japakara KyTapuIl acoCHAd XaMMa

edrMiIapy Tonuwiaau. by ycyn eaumHN Tonumga “kynjua xucoOiamr” OpKaiu KyJiai,
YyHKU OyTYH COHJIap OMJIaH MIIUIAII Kepak, “KaMm’ omnepauusiiap Oaxapuiaaay Ba SHT
KHYMK €YuMMJIap/iaH TallKapy Xed KaHAall MabiayMmMoT Tanald 3THWIMaian. AMMO
KOMITBIOTEP/Ia aMallra OLIMPHILZA MyaMMOJIAp BYXKyaAra Kenaau. bupuHuupas,
HaMOEH KwiMil MypakkaOmuruavp. Kynruna kymmmua y3rapyBUHJIapHU
maksutanTupuil, [lackanb yuOypuaruiu Ba n+/ HWUFUHANCUHA KMPUTHULI, Japakara
“kaTTa” pakamJIapHU KUPUTULI, OYHUHT YUyH KYII JacTypJiall THIUIapua aloxuia
GyHKUMS WaKIUIaHTUpUII Tanad aTriiaau. Mkkunuuaan, n+/ Hu “katTta’” pakamiiap
(arapma a>4294967295 G¥ynca, a pakamMuHM “KatTa’ 1e0 aTaiiMu3) OWIaH MIILIIAII
J03UM, OYHUHI Y4YyH SIHIM THUIIard pakamjap spaTull Ba yjap Y4YyH 3apyp
onepauysyapHi (yMyMHIIAIITUPUIL, KYNAaWTUpHIL, (apKiam, OYIuil, cakJiail)
unIad YUKUI Tamad dTUiaad. YHIAH Tallkapyu SHT KHYWK €YMMHHU TOMHII Taiad
ATUIAIU, Oy A3ca MyaMMOJIUP.

2-x01. UkkuHum ycyn “rumepOonuk Oypuin”’ amanmra acocjaHTaH,
rpadukgarn Oup OYTyH HYKTaHM KeHMMHTHCHra KyhWumgaru Gopmyiia acocuja
YTKA3WILL:

{Xn = XoXo1 T Y Yo
Yo = Xo¥na T YoXoa

By dpopmyna maTemaTuk MHAYKLUS EplaMua OCOH UCOOTIAHAIH.

3-x0J1. (XuHa ycynu). JlacraBBanm uWKKWTa OyTyH coHHU oynO, Ilemns
TEHTJIAMAaCUHUHT YHT TOMOHHMTa KyWnO, HaTwxka tonunaau. [lyHnait coHHu onuin
KEepaKKH, YHT TOMOH Oupra SKUHpOK Oynummm kepak. KelimHyanuk xocusn Oyiarad
TeHrnamManu llemns TeHrnamacura kynautupunagu. KaBcimap odwmiianu, TYIUK
KBaJpaTra KeNTUPWIAJd Ba TEHICHU3JIMKHA KaHOATJIAHTHUPYBUM OOIIKA COH
TaHJIaHAIW. TeHTrITaMaHuHT UKKajga ToMOHM yiapHuHr DKVYb nra kuckaptupuiaau

141



Ba sHa [lema TeHriamacura KynauTupuiaan Ba X0Ka30 JaBOM STTUPUIAAU, TOKH
YHT TOMOHH Oupra TeHr OynMaryHuda. by anroputm xynaa xam mypakka0d 6yiuo0,
Y3rapyBUMIapHU Oa)KapUITUHUA TEKIIUPHUII TYIIJIaMHJia Tanad KWIMHAAW Ba XKyJa
Ky BakTHH ofiaau. Kynna xucobnarania KHIMK adrOpUTMHUHT Y3UIaEK XaTOINKKa
WYJI KyUUII MyYMKHH.

4-x0J1. (MHTIN3 ycynu). 3aHKUPIIU Kacp acoCH/1a aAITOPUTMHUHT OaKapUTHIIT
TapTUOW KyWuaaruya: va HE UKKEHYH TYIUK OYnrHMaaH 0o1uiad qaBpuid OViaran
3amkupiu kKacpra €smwu3. Illynmait K naBpHm Tomamm3ku Ba yHU Kn TapTtmOma
XucoOmaian, OyHaa » OHI KHYHK HaTypal coH, Kn »sca xydpt. Ilems
TEHTJIAMAaCUHUHT XaMMa CYMMJIapH MOC KAaCpHUHT CypaT Ba MaxpaKjIapujaH
nbopar. XyH/ Ba HHIIM3 YCYJJIAPUHU 3aHKUPIJIM Kacpiapaa KyJiam TYXTaTHIITaH.

Mmucour. (2012 1. MI'Y -onummnuaznacu) Iemis TeHrIaMaCHHKA €UHHT.

x%-8y*=1.

Eunmn:

1) (X0,Y0) KHYUK COHHH TOITAMH3. J8=22= [21,4,1,4,..];

2) S=2;

P, P 1 3
3) =L=-1=2+>=>, OyHAaH Xo=3, yo=1.
) T ATy Oy v

Konran eunmnapuu Kyiinaaru ¢popmysa EpraMujia TOaMmus.
1 n n
X, :E[(Xo +\/EYO) +(Xo _\/ayo) }’

Y, =%[(xo+ﬁyo)n +(x0—\/d_yo)n}-

3.11. Karajana TeHrjiamacu
1842 itmn benarus matemaruru OxeH [lapn Karanan Kyhnparu TacaukKHU

ucbotinarad. x* —y° =1,6yuda,x, y,a,b>1 HaTypaj COHJIApJa SrOHAa CYMMTra dra: X=3,

y=2, a=2, b=3. (Karanana runoresacwu).
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3.12. MapkoB TeHIJ1amMacH
1879 tinnpna 23 éuuu I[letepOypr yHUBepcUTeTH Tanadbacu MapkoB Y3UHUHT
“MycOar aHUKJIaHraH OuHAp KBaJapaTUK (Gopmanap” MaB3yCHUIArd MarucTpIIuK
JIACCEPTALINS MIINJIA YPraHTaH
X* +y? +2° =3xyz

TCHIJIaMaCHUTa MapKOB TCHI'JITaMaCH ﬂeﬁHHaHI/I.

3.13. Ukku €Kku yHaAaH KopH 0yaran (uodanTt TeHrJiamMaaapuHu
€YU YCYJIHU.
X2 + y2 — Z2
KYPUHUIIIIATK TEHTJIaMasap.
(MockBa onumnuaia Macainacu) byTyH coHap/ia €4uHTr.
6x*> +5y° =74,

Eunm: Tenrnmamanum Kydugaruda €3u0 oamu3: 6x°—24=50-5y°, SbHHU
6(x2 —4) :5(10— yz). Bynnan, x?—4=>5u,10—y? =6v Ba U=V. [llynaii Kuaumo,
x?=4+5U; 4+5U=0, Gynnian U>-=;
5
10-y?=6v; 10-y>>0, 6ynaan u=-;
neMmak U=0 éxu u=1.
u=v=0 6yca, 10=y?, 6ynna y- 6yTyH COH, HOTYFpH.
u=v=1 ra TeHr OYyycuH, y X0Jga x> =9,y’ =4.

Kapoo: (3;2), (3;-2), (-3;2), (-3;-2).

3.14 luodaHT TEeHIIIAMACMHUHT 0ab3U TAA0OUKJIAPUTA JOUP
eunMJIapu
1. TeHrnamaHu €YUHT.
COS3X+Cos4x =2.

Edum: cos3x<lcos4x<l, y Xxonga OepwiraH TEHIIamMa KyHUJaru

TCHIJIaMaJIap CUCTCMACHHHU KaHOATJIAaHTHUPAIU.
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27K

cos3x =1, 3x =27k, ke,
cos4dx =1, 4X =27n, Nz
X=—,nelZ.
2
27k  nrx

Oxupru CUCTEMaHUHT KECUIIIMACHUIaH: = "5 < 4nk =3nr < 4k =3n,neZ.

4k =3n TeHrjJaMaJaH KyWujaaru edyumiapra sra Oymamu3: k=3t,n=4t,teZ Ba

TCHIJIaMaJIap CUCTCMACHUHUHI YMYMI/Iﬁ CUMMMHIaH KYﬁHHaFH TCHI'JIaMara KCJIaMus3s.

2 273t
X=—=—

=2nt,te’.
3

KaBoo: 2xt,teZ.
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MYCTAKWJ EYNII YUYYH MACAJIAJIAP
|. BFOB. BYTYH COHJIAP XAJIKACHJIA BYJIMHUIII
MYHOCABATHU
1-§

1. Arap O6YnuHyBUM Ba OYnuHMa OepuiraH Oyica, OVIyBYM Ba KOJIUKHHU
TOTIUHT.

a)25Ba3;06)—30Ba—4.

2*. cbotnanr:

a) TOK HaTypaJl COHHUHT KBaJipaTUHU § ra Oynranaa | KoJIuK Kojaaau;

0) KeTMa-KeT UKKH HAaTypaJl COH KBaJpaTiapu WMFUHIUCUHY 4 ra Oynranja 1
KOJIIUK KOJIaJIH.

3*. 15 conm xap KaHmgal HaTypan Aapaxara Kytapuwimmb, 7 ra OymmHca 1
KOJIIUK KOJMIIIUHUA UCOOTIIAHT:

4*, Arap mn + pg m — p ra 6ynuHCa, y X0i11a mg + Np xam m — p ra

OYNMUHUIIMHYI KYpcaTuHr, Oy epra m, n, p, q € Z.

5*.a, b, ¢, d, n—06yryn connap. ad — bc, a — b connap n ra 6ynmuuaagu Ba b, n

conyiap Oupnan (apkiav HaTypail OYyiayBumiapra sra smac. ¢ - b HE N ra
OYTMHUIIIMHY UCOOTJIAHT:

6. UxTuépuii OyTyH N COH y4yH UCOOTIIAHT:

a) n°—n coH 3 ra 6ynuHamu; 6) n” —n coH 7 ra OyIMHAIM;

c*) n°—n con 30 ra OyauHAIH.

7*. OnTi XOHAU COH 5 OWJIaH Tyraiiau, arap 0y COHHM Yar TOMOHTa OMpUHYHU
VpuHra yTKascak, y xoyjaa Oepuirad conjiad 4 mapta karta coH xocus 0ynaau. [y
COHHH TOTIUHT.

8*. n(n+1)(2n+1)(ne N) coHHu 6 ra OYIUHUIIIMHU UCOOTIIAHT:

9*. Kacp COHHMHI CypaTH, WKKH TOK COHHHUHI KBaJpaTiapd aWMpMacH,
Maxpakd 3ca, IIy COHJap KBaapaTiapu uWuruuaucura tedr. llly kacp cypar Ba

MaxXpaXMHHU UKKUT'a KUCKAPTUPUIIT MYMKHH, 4 ranca KHCKapMaCJIUTIMHA Ks’fpcaTI/IHF.
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10*. Tyna xBagpar OynaraH TYpT XOHAJIM COHHUHI MHHIJIAp Ba YHIap
XOHACHJIaru paKamiapu OMp Xuil, 03J1ap XOHACHark pakaMm OUpIIMK pakamzaaH 1 ra
karTa. [lly COHHU TONUHT.

11*. Kerma-ker »xoinamraH Oemra OyTyH COHJIAp KBaJpaTIApUHUHT
WUFUHIMCH TYJ1a KBaApaT OVIMacIuruHy UCOOTIaHT

12*. Arap Oupop connu 9 ra O6ynranma xKomauk 2, 3, 5, 6, 8 connapaan
oupoptacu O¥iica, Ity COH TYJa KBaapaT Oya OJIMaCIUTHHH KYpPCAaTHHT.

13. S, =7+77+777+...77...7 7 KeT™Ma-KeTAUKHUHT + 77 + 777 + ... +77...7

N -Ta XaJapyu WAFUHANCUHY TOIIUHT.

14*. 16 conuHuHr pakamyapu ypracura 15 conu €3mnran, 1156 conu
ypracura siHa 15 é3unran Ba xokaszo. Illly conmap Tyna kBajapaT OYIMIIWHA
KYpCaTHUHI.

15*. Xap kaHmaii HaTypaqm M Ba N map yuyH mn(m‘-n*) comnm 30 ra
O)IMHUIIMHU UCOOTIIAHT;

16*. Xeu KaHgai OyTyH x yayH 3X*+2 COH TYyJa KBaapaT 0yia OJIMaCIUTHHH
KYpCaTHHI.

17*%. 3"(neN) Ta Oup Xun pakamjapJaH Ty3WliraH HaTypajl COHHM 3" Ta
OYJIMHUIIIMHN UCOOTIIAHT:

2-§

18. Eskimn anropurmu Epaamuaa connapauar OKYbD Ba OKVYK u vu Tornmar.

a) 546 Ba 231; 6) 1001 Ba 6253; ¢) 2737, 9163 Ba 9639;

n) 420, 126 Ba 525; e) 529, 1541 Ba 1817.

19. Connapau T1y0 kymaiTyBumiapra axpatu0 conynapHuHr OKVYDB u Hu
TOTIMHT.

a) 360 Ba 504; 6) 220 Ba 6600; ¢) 187 Ba 533;

n) 420, 126 Ba 525; €) 529, 1541 Ba 1817.

20*. Arap a=cq-+r,b=cq, +r;0ynmuo, a,b,q,q,,r,r, - OyTyH HoMaHdUii coHap;

c — OyTyH mycbat coH OVica,
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(a,b,c)=(c,r,r,) TEHIIIMKHU UCOOTJIAHT. by tenrnuknan (a,b,c) HU TOIIHIII

KOMJIACUHH KEITHPUO YHKAPUHT Ba 1Ty KOWJAAHU N Ta COH YIYH YMYMJIAIITHPUHT.
21. 20-macananan ¢oitnananu0, Kyiunaru connapau OKYb u vy Tonunr.
a) 299, 391 Ba 667; 6) 588, 2058 Ba 2849;
c) 31605, 13524, 12915 Ba 11067.

22. [a,b] =% dbopmynanan dorigananud, Kyitugaru connapauar KYK u

HU TOIIHHT.

a) 252 Ba 468; 6) 279 Ba 372; ¢) 178 Ba 381;

n) 299 Ba 234; ¢) 493 Ba 221.

23*. Arap (a,b)=1 6ynca, KyiiugaruaapHu TOTIHHT.

a) ((a,b), [a,b]); ©) (a+b, ab); ¢) (a+b, [a,b]).

24*, Nkku con imruaaucu 667, OKYK u Ba OKYb n aucbatmapu 120 ra TeHr
Oynca, 11y COHJIAPHU TOIMHT.

25*. Uxku connn xap Oupunan ynapauar OKVYbD u ra 6ynranga xocun 6ynran
oymuamanap vinFuaaucu 18 ra tenr. Connapauar OKYK u 975 ra Tenr 6yica, ury
COHJIAPHU TOIIMHT.

26*. a = 899, b =493 6epuiran. d = (a,b) Hu TonuHT Ba MIyHAAM X Ba Y TapHU
aHUKJAHTKY, d =ax+by kypununiaa udoaasam MyMKIUH OVICHH.

217. 26-macananu Kyiuaaru xy(pTaukiap yayH Oa>kapuHr.

a)a = 1445, b =629;6) a =903, b =731; ¢) a = 1786, b = 705.

28*. CucremanapHy HaTypaJl eYMMIIAPUHU TOTIHHT.

(X’y)2145-6 (xy)=20
A x_1150) 0 Teng
y 7

(x,y)=28

Xy =20
c)+ x_5 ;Il){
—== ,y]=10
v [x.y]

29%*. Arap a, b, ¢ — TOK COHJIAp 65’1_]-1021, (a’b,c):(a;b’agcybgcj -

UCOOTJIAHT:;
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30*. UcOotrnanr:

2) [a b c]: abc(a,b,c)
Y (a,b)(a,c)(b,c)’

6) (a,b)(a.c)(b,c)[ab][ac][b.c]=a’b’c’.
31*. N=10a+b(0<b<9) maTypam coH m=10g+1 coHra OYIMHHIIM Y4yH

dakat Ba pakar a—bg;m ra 6yauHUIIN KU(DOS SKAHIUTUHU UCOOTIIAHT:
32*. XucoOmnaHr.
a)(n,2n+1);6) (10n+9,n+1);¢c) 3n+ 1, 10n + 3).
33*. N =10a+b (0 <b <9) Harypan con m=100+9 ra 6ynuHuIIM YayH QakaT
Ba (akaT a+b(g+1) Hu M ra OyuHUIIM KU(DOS SKAHIUTUHA UCOOTIIAHT:
34. UxTtuépwmii HaTypai a Ba b nap yayH:
(a,b)=(5a+30,13a+8b)

TEHIJIMK YPUHIIN KaHIUTUHUA UCOOTIIAHT:

o 1 1
35. Arap (a,b) =1 6yunca, " + —,p ~ MCKapMac Kacp SKaHIIMIHHY HUCOOTIIAHT:

3-§

36. Connap opacujia xoamrad Ty0 COHJIApHH TOIWHT.

a) 200 Ba 220; 6) 2540 Ba 2570; ¢) 1200 Ba 1250.

37*.n > 1 HaTypai connap yuyH m*+4 Ba n*+n’+1 Mmypakkab coHap

OYIUIIMHU UCOOTIIAHT:

38*. Kannait Ty0 p coH yuyH 4p°+1 Ba 6p”+1 TyO coHnap Oynaau.

39*. Kanpaii Ty0 p con yuyH p + 10 Ba p + 14 Ty6 connap Oynanu.

40*. Arap a > 3, HaTypaJ1 M Ba N connapHu 3 ra 6yaranaa Moc papuiiaa 1 Ba
2 ra TEHT KOJIuKra fsra Oyica, a, a + M, a + N connap Oup Bakraa TyO Oyna
OJIMACJIUTUHU KYpPCAaTUHT .

41*. n Ba n! (n > 2) comnap opacuma xe4 Oyiamaranma OuTTa TYO COH
OOpAUTHUHU UCOOTIIAHT

42*. bapua 2p + 1 kypuHumaaru OyTyH COHJap M4Mjia OUTTa COH TYia KyO

OYnuIIMHU UCOOTNIAHT, Oy epla P — TyO COH.

148



43*. Arap Ty0 conmapuu 5 TyO coHzaH 6onutad HoMepiad YMKUica, y X0aa
xap Oup TyO COH Y3WHM y4JIaHTaH HOMEPHUJAH KaTTa OYIUIITMHN UCOOTIaHT

44*, Arap p > 5 Ty0 cod OVica, yHuHr kBaapatuau 30 ra OViaranaa KoJaauk 1
€xku 19 OYyIMImmHM KypCaTHHT.

45*. p Ba  — 3 maH kaTTa TyO coHmap Oyica, p> — ° coH 24 ra xappaau
OYJIMIIIMHYA KYpPCATHHT.

46*. Conmap 6up BakTAa TYyO COH OYJia OJIMACIUTHHU UCOOTIIAHT:

a)p+5SBap+ 10;

o)p,p+2Bap+5.

47*. Arap TOK P COHHM MKKH COH KBaJpaTiiapyu alMpMacu LIakiuja SroHa
paBuiga udojanam MyMKUH Oyica, y TyDO, akc XoJijla Mypakkad OYIUIIMHU
UCOOTIIAHT:

48*. 47 macana eunmuaan ¢oinanaHud TOK COHJIApHU KyHanTyBuMiiapra
QXPATUII YCYTUHU KEATUPUO YMKAPUHT.

a) 6643; 6) 1769; ¢) 3551; 1) 6497 connapHu KynauTyBUMJIapra aXKpaTUHT.

49*. Arap N coH UKKU COHJIap KBaJlpaTyiapyd WHFUHIUCH MAKINIA UKKH XU
udonananca, spHH N =a’+b’=c’+d*, y xomma N Mypakka® COH OYIHMIIHHA
UCOOTIIAHT:

50*. 2352 + 9722 coHHM KyTalTyBYMIApra a)KPaTUHT.

51*. 31% + 3% + 1 coHHM KynalTyBYMIApra aKPaTUHT.

52*. Arap 1+2% ty0 con 6ynca, k =0 éku k =2" (n =0, 1, 2, ...) Oy IMIIUHA
UCOOTJIAHT:

53*. V3apo 1y6 a,b commap yuyn a®+b” Ty6 con Gyica, (o, B) = 1 &km

(o, B)=2" YpuHIU OYIMIIMHY KYPCATHHI.

54. Arap 2" -1 Ty0 coH 6yica, N — Ty0 COH SKaHJIUTUHU KYPCATHHT.

4-§
55. Kacpmapuu y3nykcus kacpiapra EUHHT.

103993_C) 99 ; d)355

a)2,71828;h) , :
33102 ' 170" 113

56. Kacpmapuu y3nykcus kacpiapra EWUHT.
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a) 247;b) 7 0) 333;d)103993.
74 187 100 3302

S7. VY3nmykcu3  kacpiapra  EMmnmMacunan  Qoipgananu®, KacpiapHH

KUKAPTUPUHT.
2) 3953;b) 6059;c) 6821; d)10027;e) 3653.
871 1241 ~ 2147 " 32671 ° 3107
e P,
58. Bbepwiran kacpHHM Y3IyKCH3 Kacpra EMMHT Ba YHM —- Kacp OwiaH

4
aJ'IMaIHTI/IpI/IHF. AJ’IMaH_ITI/IpI/IHI XdTOCUHHU TOIIMHI' Ba XaTOCH KS"pcaTI/IJ'IFaH XoJaa
TaKpUOMI aIMaIITUPUINTAa MOC TCHIJIUTHHU E€3UHT.

29 . 648 571
a)—;b)—;c)—.
37 385 359
59. K¥pcaTunran yekim y3jJayKCHU3 Kacpiapra MOC OJIui KUCKapMahauraH

KAaCpJIapHU TOIIWHT .

%: 2,31 4);b)% - (1123 4);c)% ~(1,3,2,4,31115):

d)% - (2,1,1,2,1,6,2,5);e)% ~(-2,3,1,5,4,2): f)% ~(0,1,3,2,2,2,1,1,7).

60. TeHriiIaMaHy €YUHT.

a)(x,2,3,4) = g—g;b)(Z,l, 2,X) = g

5-§
61. XucoOaaur.

Joa 1oy 7=V2L |, .
a)[—277]:b)[2+J9ﬁ],c){7 221}01){;0&]

62*. bapua xakukuii x Ba Y jap yuyH [x + y] > [x] +[y] T¥rpunuruan

UCOOTJIAHT !

63*. [ax] = m TenrnamManu e4MMUHM TOMHHT, Oy epaa a # 0, x EP.

64*. m HuHr Kangal OyTyH mycoar Kuiimat yuyH [12,4 - m] = 86 TeHrnuk
VpuHIM 6ynaau.

} . p-1 . p-1
HHUHT KUUMATHU T CKU T ra

65*. Arap p > 2 Ty06 coH OVica, [%

TEHTJIMTUHU UCOOTJIAHT
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66*. a comnn M ra Oynranma KoJauk I Oyica, {%} = % TEHTJIMKHU

UCOOTIIAHT:
" o m| m-1 )
67*. Arap m TOK coH O¥ca, Z- 5 ™ MCOOTIIAHT
68*. TeHrnmamaHu €4nHT.
3
a)| x? |=2:b)[ 32 =x |=x+Lc)[x]==x:d)| X* |=x.
)X ]=2B[3x" ~x]=x+1.0)[x]= %) X']

69*. 10° Ba 107 conmap opacuma 786 ra kappanu OyIraH HeuTa HATypal COH
oop?

70*. 1000 nan KW4YMK HaTypas COHJIapJiaH HedTacu 5 Ba 7 ra 6ynuHaau?

71*. 100 nan karTa OyimaraH Hatypaj coOHJapaAaH HeuTacu 36 OuiaH y3apo
Ty0?

72.1000! auaT KaHOHWK ElmnMacuaa 11 HeyaHyu gapaxana Kenaan?

73. 1964! conn HeuTa HOJ OWIIaH Tyrauan?

74. 2311 pan ommMaiigurad Ba 5, 7, 13, 17 nmapra OynuHmaiiauran OyTyH
MycOart coHap COHU HeuTa?

75. 12317 nan xarra O6yamaran Ba 1575 Owman y3apo TyO Oynran OyTyH
MycOaT COHJIap COHUHM TOIHHT.

76. 1000 man karta 6ynmmaran Ba 363 Ouiad y3apo TyO Oynran OyTyH MycOaT
COHJIap COHUHU TOTIUHT.

77. r"! HUHT KaHOHUWK EWMMacura P TyO COH HEYaHIH Japakajia Keaaau?

78. ConnapHu KaHOHUK EMMIIMACUHU TOTIUHT.

a) 10!;06) 15!;¢) 20! ; o) 25! ; e) 30! .

20!
10110!

79.

HU KQaHOHUK EWMUJIMACHUHM TOIIHUHT.

80*. o HUHT UIyHAAN SHT KaTTa KUHMaTUHU TONUHTKH, OyH]a

~101-102-...-1000
70{

N

— OyTyH COH OYJICHH.

81*. (2m+1)!! HuHT KaHOHWMK EWMaMacuaa P TyO COH HEYaHUYW Japakaia

OYJIMITMHYA aHUKJIAHT.
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82*.a <x<b, 0 <y < f (x), orpu Yu3MKIM Tpanemnusga OyTyH
KOOpJMHATAII HyKTajap conu HeuTa? by epa a Ba b — narypain connap;
f (x) — Oepuiiran KecMmaia y3JIyKCU3 Ba HOMaH(PHUH QyHKIIHS.

83. x% + y? = 6,52 noupana HeuTa OyTYH KOOPAMHATAIN HYKTa 6Op?

84*. Arap (a, 4) =1 6¥ca,

a| [2a] [3a] 3(a-1) y :
T T ES TEHIJIUK TYFPUIMIUHA UCOTOJIAHT:

85*. Arap (a, m) =1, m>2, a > 2 6yinca,

al [2a (m-Da] (m-1)(a-1) . _
ol Bl R b 5 TCHIJIMK TYFPHIIUTUHA UCOOTIIAHT:

N X .
86*. x HUHT KaH#al KuitMaTiIapuaa [x|— 2[5} =1 TEHIJIMK YPHUHJIIH.
87*. | = |= — TEHTJIaMaHHW e4uHT, Oy epmam =2, 3,4 ... .
m| | m-
88. Kanpaii maptnap 6axapuiranaa [ax? + bx + ¢] = d renrnama eunmra sra

Oynanu, Oy epna a # 0, dEZ.
89. Xucobnanr. a){2,6 }; b){ % LN d){ -2% 1

90. bepuiran conjapHd HaTypajl OYIyBUWIapW Ba yjlap WUFUHIUCUHU
TOTIMHT.

a) 375;6) 720 ; ¢) 957 ; m) 988 ; €) 990 ; &) 1200.

91. bepwiran conyiapHUHT Oapya OYIyBUYMIAPUHUA TOTIUHT

a) 360 ; 6) 375.

92*. S(M) = 2m — | mwapTU KAHOATIAHTUPYBYH HATypay M COHJIAP YEKCHU3
KYIUIMTUHU UCOOTIIAHT

93*. Arap (m,n) > 1 6¥uca,  (mn) éxu t (M) T (N) JTapaax Kakicu OMpHU KaTTa,
S(mn) Ba S(m) S (n) napuu?

94. Arap m = 1968 6yiica, r (M), S (M), 6 (M) JapHU TOMHHT.

95*, V3uHMHT HaTypan OyiyBUMIapH KymaiiTMacura TEHT OyiraH Oapuya
HaTypaJl COHJIap TyIuiaMu Oapya TyO COHJIap TYIIaMH OUJIaH yCTMAa-yCT TYLIIUIIINHA
UCOOTJIAHT !
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96*. @ Harypan COHHMHI Oapya HaTypai OYIyBUMJIAPUHHUHT N-Japa)kacu
(n€Z) timrunaucu Sp(a) GopMynacuHU KEATHPUO YNKAPUHT.

97. Xucoobmanr. a) Sp(12); 0) S2(18); ¢) S»(16).

98. 28, 496, 8128 commap MykamMmal, SbHUA Y3UHHUHT OYIyBUHIAPH
WUFUHIVICUHUHT SIPMHUTA TEHIJIMTHHU UCOOTIIAHT

99*. Esxauo meopemacunu ucootmanr: 2¢ (2

- 1) xypunumaaru xy@pr
HaTypaj COHJIap MyKaMMall CoHnapaup, 0y epaa 2% — 1 — 1y6 com.

100*. Diinep meopemacunu ucootnanr: 2¢ (2** - 1) kypunmmary HaTypan
COHJIAp, ATOHAa MyKamMMal xy(T cornapaup, 0y epaa 2% — 1 — 1y6 com.

101*. @epma macanacu: 2% ri r, KYpUHHIIJATH IIyHIAH SHT KUYUK COH
TONMHTKY, YHUHT Oapya OYIyBUMIIapU MMFUHIIUCU Y3UJIaH Y4 MapTa KaTTa OYJICHH,
Oy epna I'1 Ba I', — TyO coHmap.

102*. lllynnaii COH TOMMHTKYM, YHUHT UKKUTA TyO OYnmyBuncu 0yiub, Gapua
OYJIyBUMJIAPUHUHT COHU 6 ra, UMFUHIIUCH 3ca 28 Ta TEHT OYJICUH.

103*. Hatypaun con ukkuta Ty0 OymyBumnra sra. [lly con kBagpatuHuHT 6apua
OymyBumMnapu conu 15 ta 6yinca, yHMHT KyOu Heuta OyiyBuura sra?

104*. Hatypaun con ukkuta Ty0 0ymyBumra sra. [y con kBagpatuHuHT 6apua

oymyBunnapu conu 81 ta 6yica, yHUHT KyOu HeuTa OyyBumura sra?

105*. UcbotnaHr:

_dy+d,+..+d , +d,

11 1 1
S+
d, d, d_, d

n—:

N

Oy epna di, da,..., dy — N connuHr Gapua OYTyBUYHIAPH.

106*. Arap N = a* b’ ... m* (a, b,..., m€ Z) 6ynca, Iy COHHM MKKUTA COH
KynauTMacH IIaKInuIa Heua XWija €31ill MyMKHH?

107*. N =25/ 7" con Gepunran. Arap SN, N nan kuuuk § Ta 6yayBuunra sra
Ba 8N, N nan karra 6ysca, N Hu TONuUHT.

108. N = 2¥ 3V 5% con Gepuiiran. Arap N Hu 2 ra OyIicak, SHTM COHHUHT

oynysumnapu N Hunr 6ymyBurmiapuaan 30 ta kam; arap N Hu 3 ra 6yncak, sHTU
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coHHUHT OymyBumiapu N HuUHT 6ynyBumnapuaan 35 ta kam; arap N Hu 5 ra 6yncax,
SIHTH COHHUHT OYnmyBuniapuaan 42 ta kam. [y coHHM TONHHT.

109. Arap OGupop coH Tyia KBajapar Oyiauiu y4yH ¢dakaT Ba (akat yHHHT
OYIyBUMJIApH COHU TOK OYJIUIITUHU UCOOTIIAHT:

110. Ky#tunaruinapHu aHUK KHAMaTHHU XUCOOJIaHT.

a) w(4); 6) m (7); ¢) m (10); ;) m (12); e) m (25);

b) m (50); r) m (200); x) 7 (500).

X , y N
111. z(x)= Ty Gopmyna Epramuaa KyiHuaarniapHu TaKpuOWid KUAMAaTHHU

Ba HATM)KAaHUHT HUCOWI XaTOCHHHU TOITHMHT.

a) m (50), 6) m (100); c)  (500).

. (X
112*. YeOpllieB TEHICU3IUTH EpaamMuia Q — 0(X — +00) HM HCOOTJIAHT:
X

#(p-1) _=(p)

113*. Uxtuépuit p Ty0 COH y4yH o1 )

VPUHIIA, JIEKUH M —

. z(m) z(m-1) _ .
Mypakkab coH 0yica, - < 7 YPHHIIH SKAHIUTHHI KYPCATHH.

114. Tomunr: a)e(375);b)p(720);c)(988);d)¢(1200);e)¢(1500); f )¢ (4320).

115. KymaiitTMa KUMMATHHM TONMACHaH KYNaUTyBUMJIAPHUHT Diiep
(GYHKIUSCUHY KAHMATHHH TOTIHHT.

a) p (5-7-13);0) ¢ (12-17);¢) o (1114 -15-); n) » (990 - 1890).

116. 1 man 120 raua conmap mHTepBamuaa 30 OwnmaH y3apo TyO Oyamarad
COHJIap HeuTa?

117*. Arap a=3%5P 7Y Ba ¢ (a) = 3600 6yica, ¢ HY TOMMHT.

118*. Arapa=pq,p—q=2Ba ¢ (a) =120 G¥ynca, @ HA TOIUHT.
By epna p Ba q — xap xui TyO coHap.

119*. Arap a = p? ¢? Ba ¢ (a) = 11424 Gyca, a HY TOIUHT.
p Ba ( — xap Xuji TyO COHJIap.

120*. Arap a=p/p;...py" (o >La, >1,...., >1) Ba o (@) = 462000 6¥rica, a HA
TOTIMHT.
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121*. m pgan KWYMK Ba y COH OwiaH ¥y3apo TyO CoHJap WUFUHAMCU

1 N
S= > m-p(m) popmyna épaamuia XMCOOJIAHUIIMHYA UCOOTIIAHT:

122. S =%a-(p(a) (bopMynaHu KyiHuaaru COHJIAp y4yH KYJUIaHT.

a) 12;6) 18; ¢) 375.

123*. cbotrnanr:

a) p(2=2"-1;6) o (p")=p" "¢ (p); ¢) p(a®)=a"" p(a), a€EN.

124. ¢ (2a) un ¢ (a) éxku 2¢p(a) ra Tearmuruan wucooraanr. Iy conmap

YpHUHIIM OYJIaquraH mapTIapHU TOIHHT.

125*. Uc6omanr: ¢ (4n+2) = o (2n+1); b) pan) = {Zif((z?]))’ Z‘Z;((’; 22))=:12

126. Tenrnamanapuu euuHr. a) ¢ (5%) =100; 6) ¢ (7¥) = 294;

c) ¢ (77)=705894; 1) o (r*)=r*1, xeN.

127. bepwiran b Maxpaxumm HedTa TYFPH KUCKapMac MycOaT Kacpiap
MaBxyn?

128. 129 macana épmamuga Maxpakiapu KyWumaruiaap OyiaraH KucKapMac

MycOaT KacpJjiap COHUHHU TOTUHT.

a) 10;6) 16; ¢) 36; n) 72.
129. % mycoar, TYFpu Kuckapmac kacp 0yiacuH. Arap b = 2 man b = n raua

KuiiMaTiiap Kalyl Kuiica, OyHaai kacpiap Heura?

130. 131 macana maptuaa b: a) 2 gan 5 rava; 0) 2 gan 10 rava; ¢) 2 gan 15
raya KuiiMaTiiap Kabyn Kuica, Kacpjiap COHUHH TOIHHT.

131*. 300 man kuuuMK HaTypan conynap wumuna 20 OujaH TEHTr YMYyMH
OysyBumMra sra Oyiarad conyiap Heurta?

132. 1665 ngan KMYMK HATYypaj COHJap Wuuaa y Ouiad 37 ra TEHr yMyMHl
OysyBumMra sra Oyiarad conyiap Heurta?

133. 1476 ngan kKM4MK HATypaj COHJap Wuuaa y Oumnad 41 ra TeHr ymyMmui

OymyBunra sra OyiraH consap Heura?
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134*. a > 3 nap yuyH ¢ (a) HUHT KUHMaTH ITOMMO XY()T COH OYIHMITMHA

UCOOTIIAHT:

135*. Arap ¢ (X) = a TeHriama x = M wiaW3ra sra O6yiuca, x = 2m Xam

TEHIJIaMa WIIU3K OYIMIINHA UcOOTIanT, Oy epaa (m,2) = 1.

136*. (m,n) > 1 6¥nca, ¢ (MN) €ku ¢ (M) ¢ (N) JTApHU CONUIITUPHUHT?

137*. p(mn)= (o(m)(o(n)-% TEHIJIMKHU UcOOTaaHT, Oy epaa (m,n)> 1.
@

138*. » (MN)=¢ (8) ¢ (u) TeHrMKHU KcOOTIAHT, Oy epaa 6=(m,n), u=[m,n].

139. o ()+ o (p)+ ¢ (p?)+...+ 0 (p%), e EN HM XUCOOTAHT.

140. gp(dijﬂp[di}r...ﬂo(di] HU XHpcoOnaHr, 0y epaa di —a HuHT Oapua
1 2 k

oymyBunnapu?

141. Kyinnarn connap yayH Y ¢(d)=a TYFpUIMIMHA TEKIIMPHHT.
dla

a) 80; 6) 360; c) 375; n) 957; e) 2800.

142. TenrnaManapHy e4MHr. a) ¢ (X) =2% 6) ¢ (p*) =6 - p*2.

143. TenrnamanapHu €4uHr. a) ¢ (x) =14;0) ¢ (X)=8;¢) ¢ (x) =12.
144*, Tenrnamanu e4uHr. ¢ (2x) = ¢ (3x).

145. ¢ (5x) = ¢ (7x) TeHrama OyTyH COHJIAp TYIUITAMHIA €YHMMIa d3ra

AMACIIUTUHUA UCOOTIIAHT;

146. TenriamanapHu €UUHT.

a) ¢ (x)= ¢ (pX);

6) ¢ (PX) =Py (x);

¢) ¢ (px) = ¢ (p2x) (P2, P2— Typiu TY6 CoHap).

147%*. TeurmamMmaHu €YHUHT.

a) ¢(x)==:0(x)=

X
2

148. go( p*)=a; TEHIrJIaMaH! TEKIIUPHUHT.
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7-§
149. Connapau KyUIUHT.
a) 1001010,+ 1101001,
b) 15436 + 426
c) 65004 + 706455
d) 7489(12)13 + 576213
e) 43(10)(11)712 +3(10)612 +5(11)381,
f) 47(10)9;; + 8456711
g) (12)724(11)(10)15 + 478(10)95313
150 Connapuu aiiupuHT.
a) 10101011, - 110111,
b) 11310435 -3421445
c) 23042¢ — 5354
d) 783041, - 276059
e) 46(10)3712 - 72(11)481,
f) 1(11)(10)9(10)15 — (12)(11)9(11)13
151. ConnapHu KynaTHUPUHT.
a) 42035 - 425
b) 5034 - 545
c) 50624 - 567
d) 42(11)312 - 78912
e) 3432247 - 1256;
f) 258(10)311 - 5611
152. Pakamnapuau OYIuITHU Oa’KapuHT.
a) 111100011, : 10101,
b) 11410435 : 235
c) 471222g : 273
d) 51(10)340641; : 5481,
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153. g comnnap Tuzumuaa g-1 OynuHUII OeNTUCUHU Oa)KapUHT.

154. Onny3yanapHu pakamiap OWIaH alMalITHPUHT OyH/a:

a) 7*8(10)5, pakamu 11 ra OynuHCHUH;

b) 36*05 pakamu 6 ra 6yHUHCHUH;

c) 51*2¢ pakamu 4 ra OYIMHCHUH;

d) 25**5 pakamu 32 ra OYJIHHCHH.

155. bup caHOK cucTteMacHaH OOIIKAa CAHOK CHCTEMAacHura YTHIIHHM aMmalira
OIITUPUHT.

a) 37051g=Xs; b) 420135 =X7; ¢) 890721 = Xg; d) 452537 = X1;

e) 67859 =Xx1p; 1) (11)89(10)12 = X14; Q) 62765 = X13; 1) (10)98311 = X13.

156. m Ba N ymapHu ( acociaM COHJAp TU3UMHAA E3UMHT BAa M HU N Tra
KOJIJTUKJIA OVITUHT.

a) m =543269, n =357, g=28;

b) m=70463s n=124s, g=17,

c) m=230124, n=158,, g=5.

1. BOb. TAKKOCJIAMAJIAP HABAPUSICH DJIEMEHTJIAPU

157. Ky#tunaru Takkociamaiapaad KaiCuiiapu TYFpU:

a) 1 =-5(mod 6); b) 546 =0 (mod 13); ¢) 1956 =5 (mod 12);

d) 23 =1 (mod 4); ¢) 3m=-1 (mod m)?

158*. bepunran moayn OViinda xap KaHaai OyTyH COH Y3WHUHT KOJIJIUFU
OWJiaH TaKKOCJIAHUIITMHU UCOOT KHUJIMHT.

159. Kyitnnarn TakkocnaManaapHu KaHOATJIAHTUPAJAUTaH X HUHT Oapya
KHMAaTJIapUHU TOTIMHT;

a) x =0 (mod 3); b) x=1 (mod 2).

160. Kyitunaru TakkociamaiapHU KaHOATJIaHTUPAIUTaH M HUHT Oapya
KuiMaTIapuHu Tonuar: 3r + 1 =r + 1 (mod m).

161. Arap x = 13 conu x = 5 (mod m) Takkoc/IaMaHK KaHOATJIaHTHPCA,
MOJYJTHUHT MYMKHH OVJIraH KHiMaTIapUHU TOTTHHT.

162*. Arap n — 10K coH 6¥yca, y xoaga n? - 1 =0 (mod 8) Takkocinama

YPUHIIN DKaHJIUTUHU KYPCATUHT .
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163*. Arap 100a + 10b + ¢ =0 (mod 21) 6yica, y xonga a —2b + 4¢ =0
(mod 21) TakkocIIaMaHWHT YPHHIIN SKaHIUTHHHA KYPCATHHT.

164. Arap 3"=-1 (mod 10) 6ynca, y xonma 3= -1 (mod 10) (neN)
TaKKOCJIAMAHUHT YPUHIIN YKAHJIUTUHA KYyPCATUHT .

165*. 211*31=2 (mod 11-31) TakKoCIaMaHMHT TYFPUIMTHHHI KYPCATHHI.

166*. Arapx=3n+1,n=0,1,2,.... 6ynca, y xonnga 1 + 3*+ 9" uunr 13 ra
OYJTMHUIINHYA KYPCATHHT.

167. N =11-18-2322-13-19 conu 7 Mmoayn O¥itnua abCoIOT KMIMaTH
Oyiirya SHI KMYMK KaHAail COH OWJIaH TaKkKoclaHaau?

168. 3 = -1 (mod 29) Hu TEeKMMPUHT.

169. 1532° — 1 uu 9 ra 6Gynranga XoCwI OYJIaJuran KOJJIUKHYI TOIIUHT.

170*. Arap a = b (mod p") 6¥nca, y xonna a = bP (mod p™*?) au ucbornanr.

m

171. Arap ax = bx (mod m) 6¥ca, y xonaa a= b(mod ( J HU UCOOTJIAHT.

172", Arap a,a,a,aa, =0(mod33)6yuica, y xomnza a, +a,a, +aa, =0(mod33) Hu

nucOoTiadr. di+1= 0 1a aj+18;=a; 1e0 OJIMHT.

173". BepuiraH COHHUHT OXMPIY HKKHMTa pakaMuHK TonuHr: a) 9°; b) 7°.

174. 10 moxyn O6yitrida yernpMaJlapHUHT XaMMa CUH(IIapuHU TaKKOCIaMaap
KYPUHHILINIA E3UHT.

175. 10 momyn 6yiinua yerupMajgapaHuHT XamMmma CUHGIapUHA

x=10g+r,0<r<10

KYpPUHHILJIA E3UHT.

176. Kyiuparu Moxymnap Oyiinua KypcaTwiraH YerupMajapHUHT
cuH(IapuHu €3UHT.

a) 10 moxyn 6unan y3apo tyo 6yaran; 6) 10 moxyn ounan DKYb u 2 ra Tenr
Oynrax;

c) 10 moxyn 6unan OKVYb u 5 ra renr 6ynran; n) 10 moxyn ounan OKVYb u
10 ra TeHr 6ynraH.

177. bepunran momynnap OYViinda YerHpMaJIApHUHT TYJa Ba KEITHUPWITAH

CHUCTEeMAJIApUHUHT Oapya TypJapuHu €3UHT: a) M=9;06) m=8;c)p="7; 1) m =12,
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178*. 25, -20, 16, 46, -21, 18, 37, -17 counmapHuHr 8 Momyn Oyinya
YeTHPMAJIAPHUHT TYJIa CHCTEMACHHH TAIIKWI KWJIAITUHA KYPCATHHT.

179. 32, -9, 15, 42, -18, 30, 6 cormapuu p=7 MoayJ OYin4a yerupMaaapHUHT
TYJIa CHCTEMAaCHHH TAITKWJI STUIIIMHY KYPCATHHT.

180. 21, 2, -18, 28, -19, 40, -22, -2, 15 conmapHuHr 9 momya Oyinmda
YerHpMaJIApHUHT TYJIa CHCTEMACHHH TAITKWJ STUITUHYU KYPCATHHT.

181.24,18,-19, 37, 28, -23,-32, 5, 41, -35, -33 connapauHr 11 momyn 6yiinua
YerHpMaJIApHUHT TYJIa CHCTEMACHUHH TAITKWJ TUITUHYU KYPCATHHT.

182. 19, 23, 25, -19 counmapuuar 12 momyn Oyindya yermpMaiapHUHT
KEJITUPWITaH CUCTEMACHHU TAITKWJI dTHIIWNHA KYPCATHHT.

183. 11, -1, 17, -19 counapuuHr 8 Momyn OyiWYa YerupMallapHUHT
KEeJITUPWITAaH CUCTEMACHHU TAITKWJI dTHIIWNHA KYPCATHHT.

184*. 24, 14, 25, 37, -8, -19, -40 connapHUHT 6 MOayn OYiHYa IHT KUUHK
MaH(puii OynmaraH, aOCOMIOT KUMaTH OYiKWYa HHT KMYMK MycOar OyiMaraH Ba
a0COIOT KUWMATH KUXATHIAH DHT KHYMK YeTrHpMallapuHU TONMWHT. By conmap
Oepunran Moayn Oyiimua Heuta Xap xui cuHduapra terunui 6ynmaau? Kaiicu
coHJiap Oepuirad Mmoayn Oyitnda Oup cuHdra terunuiu 6ynanu?

185. Man¢wuii 6ynMaran SHT KUYMK YeTUPMATIapHU OEBOCUTA CUHAII YCYIIH
OwiaH KyHuJard TakKkocjaaMadapHy €YUHT.

a) 5x2—15x +22 =0 (mod 3); 6) x*> + 2x + 2 =0 (mod 5); ¢) 3x = 1 (mod 5);

1) 8x =3 (mod 14); €) x*- 2 =0 (mod 5); ¢) x* - 2x + 1= 0 (mod 4);

r) 27x% - 13x + 11= 0 (mod 5).

186. TakkocimamamapHUHT Xoccaiapu €paaMuaa nactiad coamanamThpuo,
CYHrpa a0COJIIOT KUMMATH KHXAaTUIaH SHT KUYUK YerHpMajlapHu O€BOCUTA CHHAIIT
yCyiu OuiaH KyWuaara TakKociaamMalapHu SYHHT.

a) 12x =1 (mod 7); 6) 8x =1 (mod 5); ¢) 3x =13 (mod 11); n) 6x =3 (mod
7); e) 6x +5=1 (mod 7); ¢) 90x%° + 46x2 - 52x + 46 = 0 (mod 15).

187. Kyitunaru TakkocjiamMaaapHU €4rMra 3ra SMacIUTUHUA KYPCATHHT.

a) 2x - 3=0 (mod 6); 6) x*> - 2x +3 =0 (mod 4); ¢) x> + x + 4 =0 (mod 5);

m) x*+2=0(mod 5); e) x° —2x3+ 13x - 1 =0 (mod 4).
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188. HomabaymHunr wuxtu€puid OyTyH  KUiIMaTiapu  KyWujgarua
TaKKOCJIaMaJIApHA KAHOATIAHTUPUIIINHA KYPCATHHT.

a) x?-x+ 6 =0 (mod 2); 6) x(x>— 1) = 0 (mod 6);

c) x*+2x3-x%2-2x=0 (mod 4); 1) x"- x =0 (mod p).

189. TakkocnamaHUHT XoccanapuaaH (oiiananud, aIMaITUPUIILTIAP OPKATIH
KyHHUIara TakkocJiaMaaapHU €UHHT.

a) 2x =7 (mod 15); 6) 5x =2 (mod 8); ¢) 7x =2 (mod 13);

1) 3x =23 (mod 37); i) 27x = 14 (mod 25); ¢) 13x =10 (mod 11);

r) 5x =3 (mod 11); x) 7x =5 (mod 24).

190. x HuHT KaHgai OyTyH KuHWMaTaapuaa 5x2+x+4 kBajpar yuxan 10 ra
oynmuHanu?

191. x2 - 4x + 3 = 0 (mod 6) Takkocnamanu x2 — 4x + 3 = 0 (mod 2) 3apypuii
maptiaan ¢oiganianu0 eYuHr.

192. x? 9 =1(mod 30) TakKOCTaMaHU €UHHT.

193. x? ®=1(mod m) TakkociamMa HeuTa eurumra sra?

194*. Arap (n,m)=1 6¥yuca, y xonma N-gapaxamu x"+a;x"?! +...+a,=0(mod m)
TAKKOCJIIAMAaHW SHIW Y Y3rapyBUMHM KupuTHIl Owian (N-1) napaxanu Xanu
KaTHAIIMAaiIUTaH y'+hox"2+...+b,=0(modm) TaKKocjaMara KEJITUPHIILI
MYMKWHJIUTUHU KYpPCATHHT.

195*.  Onmuarm MacamagaH  Qoimamanu6, x>+5x°+6x—-8=0(mod13)
TakKocIaMaHu y4 xamm y3+ry+g=0(mod13) Takkocnamara KEITUPHHT.

196. Diinep ycynu OuiaH KyHugaru TaKKocIaMajlapHU CUHHT.

a) 5x =7 (mod 10); 6) 3x =8 (mod 13); ¢) 7x =5 (mod 17);

) 13x =3 (mod 19); e) 27x =7 (mod 58).

197. V3nykcu3 kacpiap ycyiau OuiaH KyWnaard TakKkocjiaMalapHyd €UrHT.

a) 7x =4 (mod 19); b) 143x =41 (mod 221); ¢) 13x = 178 (mod 153);

d) 67x = 64 (mod 183); e) 89x = 86 (mod 241); f) 213x = 137 (mod 516);

g) 111x =81 (mod 447); h) 186x =374 (mod 422); j) 129x =321 (mod 471).

198. Kymaii ycyn Ounan Kyiugaru TakKocjiaMajdiapHU €UrHT.
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a) 12x =9 (mod 18); e) -53x = 84 (mod 219);

b) 20x = 10 (mod 25); ) 90x + 18 =0 (mod 138);
¢) -50x = 67 (mod 177); g) 78x = 42 (mod 51).

d) -73x = 60 (mod 311);

JKapobnapuu Oepuirad Takkociamara KyHuin OuiaH TEKIIUPUO KYPHUHT.

199*. bupunun nmapaxkanu 21 momyn Oyinda KyWugard TaKKOCIaMalapHU
TY3HHT. a) aKaT sroHa eyumra sra OyJIraH;

0) 3 Ba 7 Ta eunmra sra Oyiras;

c) 2, 10, 15 Ta eunmra sra Oyiras.

200. Tyrwiran xkyHHUHT 12 ra kymaiitmacu Ba oWHuHr 31 ra
KyNaTMaJapuHUHT WUFUHAUCH 198 OYiica, TyFuiarad KyHHHU TOIMHT.

201*. 523 COHMHUHI Yal TOMOHHUJAH IIyHJald y4 XOHaJd COHHHU E3WHTKH,
XOCUJI OYITaH OTH XOHAIU COH 7, 8 Ba 9 ra OVIMHCHH.

202. 629 COHMHUHT YHT TOMOHHJAH IIYHJAil Y4 XOHAJIU COHHU E3WHTKH,
XOCHJI OYJITaH ONTH XOHaIM coH 5, 8 Ba 11 ra OYnuHCHH.

203. 723 COHMHHWHT YHT TOMOHMJIAH IIIyHJal UKKH XOHAIIM COHHU E3WHTKH,
xocui Oynrad 5 xoHanu coHHu 31 ra Oynranaa 7 KoUK KOJICHH.

204. Kyiinyaru TeHraManapHi OyTyH COHJIap/ia CUHHT.

a) 3x +4y =13; g) 53x + 17y = 25;
b) 8x — 13y = 63; h) 47x — 105y = 4;
¢) 43x + 37y = 21; 1) 18x — 33y = 112;
d) 45x — 37y = 25; J) 11x + 16y = 156;
e) 81x — 48y = 33; k) 12x — 37y = -3;
f) 26x + 3y = 13; ) 23x + 15y = 19.

205. o Tammr yayH 60 kr Ba 80 kr vk Korutap 6op. 440 Kr TOHHU TaIlIUIIl

yUyH Iy KOIJIapJiaH HeuTa Kepak Oymanu?
162



206. 14900 cymra 300 cymmuk Ba S00 cyMIHMK YnNTaTapAaH HEYTAJaH COTHO

oJica Oymaau?

207. Kyiinmaru TakkocjaaMasaap CUCTeMaJlapiHUA CUUHT.

x=4(mod5) ))((zzlz((r?;):;j))
a) { x=1(mod12); b) x;3(mod7);
x =7(mod14) x = 4(mod9)
2x =7(mod13) 4x =7(mod13)
0 5x=8(mod17) ) x=2(mod17)
3x=7(mod31) ’ 5x=3(mod9) ’
14x =35(mod19) 8x =4(mod14)
3x =7(mod10) 4x=1(mod9)
e) 12x=>5(mod15); f) < 5x=3(mod7);
7x=5(mod12) 4x =5(mod12)

208. 2, 3, 4 ra OynuHranuga | KONJAMK KOJIAAWTaH Ba 5 ra KOJJIMKCHU3
OynuHanuran 60apya HaTypaJl COHJIAPHU TOMMHT.

209. 4, 5, 7 ra 6ynuHrannaa Moc pasumiaa 3, 4, 5 konauk Koiagurad 200 Ba
500 connapu opacugaru 6apya OyTyH COHJIAQPHU TOIIHHT.

210. Kyitnaaru TakkociaMmaiap CUCTEeMalapUHU €9HHT.

XF3U=5 x—2u=1 3x—5u=1
a){ sy (MOA7); b){ L, (modd); d) { oy 15 (Mod12);
u =15 X+2u=0
di12 ; d5
g {3X—7U51(m0 ) 2 {3x+2u52(m0 )
3x+4u=29
f) {Zx_guz_84(mod143).

111 BOb. IMOPAHT TEHTJTAMAJIAPHU

211. x* —-2y? =1. TeHrJIaMaHU KaHOATJIAHTUPYBYHW Oapya X, Y JJapHU TOIIHHT.

212. x* —y? =7 TEHIJIAMaHUHT HATypall UUMIIAPUHU TOTIMHT .
213. x* (x2 —x*+ 2y) =y?+1999 TEHrJIaMaHUHT OYTYH €UMMIIAPHUHH TOIIMHT.

214. x*+y*=8%. X,y — napHuHT OyTyH KHHMaTHHH TOIIMHT.
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215. (x—y+ z)(x2 +y2+ 22) =2005. X, Y ,Z JTapHUHT HATypaj €YUMHHH TOIUHT.

216.
217.
218.

TOIIUHI'

2109.

220.
221.

222.

TOITUHI.

223.

224,
225.
226.
2217.
228.
229.
230.
231.
232.
233.

10x* +11xy +3y* =7 X, Yy TapHUA OYTYyH €YUMIIAPUHU TOMUHT.

n*+n=m’+2m-9 (n,m)-nmapHUHT OyTyH KHAMATUHH TOIHHT.

2x° +x* +10x+5=2- p". (X,n,p) mapHu X, N —HaTypaj Ba p —TyO COHJIAPHH

m?-+n? 2 2 mn
(m+n)""™ =(m’+n?+2)" Gapua HATYpa CUMMITAPMHH TOIIHHT.

(nH)™-(mHM=28. m Ba N JapHUHT HATypaj] CYUMIAPUHHU TOIIHHT.

y® —11x* =1. Ilensa TeHrIaMacCUHU HaTypal CUMMHUHH TOITHHT .

34x* +24y® =100000. TEHTJIAMaHUHT OYTyH KHWMATIH CUYUMHHU

6
COS2X+C0S— X =—2. TCHIJIaMaHH €YUHT.

. Sinax+sSinbx =2. TeHriIamMaHu €4YuHr.

. COS? X +C0S? 2X +C0s? 3X +C0S? 4X = 2. TEHIJIAMAH! €YHHT.

1.13x+4y=13; 24.
1.28x—13y=63; 25.
1.37x—19y=23; 26.
1.439x—22y=10; 217,
1.517x—25y=117, 28.
1.643x+37y=21; 29.
1.753x+47y=11; 30.
1.845x—37y=25; 31.

81x—48y=33;
26x+34y=13;
122x+129y=2,;
258x+172y=56;
38x+117y=209;
119x—68y=34;
258x—175y=113;
41x+114y=5.

TenrnamanapHu y3JyKCU3 Kacp Ba TaKKociaamaiap EpaamMuaa €4uHr.
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JKABOBJIAP BA KYPCATMAJIAP
|. BOB. BYTYH COHJIAP XAJIKACHUJIA BYJIMHUIII
MYHOCABATHU
1-§
l.a)g=7;8Bar=2;6;6)q=8;9Bar=2;0.
2. a) Eupmn: (2n+1)% = 4n(n+1) + 1, 6y epaa n(n+1) 2 ra 6ynunany;
0) Bunmr: N2+ (n+1)?=2n (n+ 1) + 1, 6y epna n (n+ 1) 2 ra 6ymunamy.
3. Kypcarma. 15=7-2 + 1. Arap 15n =7q+1, y xonma 15n+1=5n - 15=7 +1.

mn+ pq

4. Eynm. Macana maprtu 6yiinua, =t—OyTyH COH.

mg+np_,_Mmg+np_mn+pq _gq(m—p)—n(m-p) =q-n..

m-p m-p m-p m-p

mq+np

bynnan

=0-n+t OyTyH coH. Jlemak, mq+np;m— p ra OVauHaIu.

5. Euymm. Macana maprura xypa, ad-bc=nt Ba a — b = nt;. Ukkunun
TeHrIMKHM J ra KynaliTupuo, OUpUHYKCHIAH aliuPaMU3:
b(c-d) =n (dt; -1).
Bynnman b Ba n ra xy#unaran maptiaapiapra acocad ¢—d HE N ra OYIUHHIIHN
Kenno YuKagu.

m’ —m=(m-Dm(m+1)(m* +1) = (M-Dm(m+1)-[(m* —4) +5] =

6. c¢) Euwum.
=(Mm-2)(m-)m(m+2L)(m+2)+5(m-1)(m+1).

KyumnyBunnapauar xap Oupu 30 ra OynmHaauM, 9yHKH K Ta KeTMa-KeT COHJIAp

n(n-Y(n—-2)..(n—k+1)
1.2-3-...-k

kymaiitmacu K! ra Oymuunagm (0y CX= OyTyH COH

Oynummaad kenu6 unkaan). bynaan wuruaau xam 30 ra OyiuHaau, 1eMak m° —m
30 ra OynuHaIN.

7. Egum. 10x + 5 — uznaHaérran coH OYJICHH. 5 pakaMHM 4all TOMOHAaH
OupuHuM YpuHra Kyin6 5-10° + x Hu xocun Kunamus . Bepunran mapriapra kypa,
5-10° + x= 4 (10x + 5) Tenrnamara kenamu3. Bynnan, x = 112820 kenu6 unkaim.

8. Euuin. Macana mapTunu Kyiuaaruda €3u6 ojlaMus3:

n(n+1) (2n+1)=n (n+1) [(n-1) + (n+2)] = (n-1) n (n+1) + n (n+1)(n+2).
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Xap Oup xymmayBun 6 ra OyauHMIUAaH (6 Macala eYMMHIAH) WHFUHAWNHHA 6 Ta
OYJIMHUIIN KETUO YMKAIH.

Cm+1)?—(2n+1)*  4(m+n+L)(m-—n)
m+1)?+(2n+1)?  2[2(m?+n?+m+n)]

9. Eun. XOCHJI OYJiraH kacpHU (pakat

2 ra KUCKapTUPHUIIT MyMKUH.
10. Bupm. N 2 = 1000x +100(y +1)+10x +y = 101(10x + y)+100.

(N +10)(N —10)

‘N =91, N? =8181.
101

bynnaH, 10x+1=

11. Eupmn. (n-2)2+ (n-1)2+n?+ (n+ 1)2 + (n + 2)2 =5 (n? + 2) Tyn1a kBagpaT
Oy yayH N2 + 25 ra kappanu OYJIUIIN Kepak EKM #2 HUHT OXUPTH PaKaMu 8 EKu
3 OynuImM Kepak, 0y MyMKHH 3Mac.

12. Eunm. Xap kaugail 0yTyH COHHU KyWuaaruiap/ian OupopTacu mIakjinia
&3umr mymkuH: 9K, 9K £ 1, 9k + 2, 9k + 3, 9k = 4. By connap kBaapatTiapu:

(9k)? = 9(9k?); (9k £ 1)2 =9 (9k? £ 2k) + 1; (9k £ 2)2 = 9(9Kk? + 4k) + 4;

(9k £3)?=9 (9k? £ 6k + 1); (9k = 4)> =9 (9k? £ 8k + 1) + 7. Hatmxana OyTyH

coH kBajzipaTH 9 ra 6ynranaa konauk dakat 0, 1, 4, 7 OYuym MyMKHHIIATH KEJIUO

YUKaOIH.
13. Eup.
S, =7(1+11+111+...+111...11) = 7(109_1+ 1029_1+ 10;_1+ ot 10”9_1) =811(10”+1 —-9n-10).
14. Eunm.
10™ -1 10" -1 10™+2, 10" -1

111...11555...56 = 10" +5-10- +1)* =(333...33+1)°.

+6= (=) =

15. Eaum. m (m* n4) =n (m®-m) —m (n° - n) 30 ra xkappamu (1 muconra xypa).

16. Eunmr. y? = 3x* + 2 Tenrnmama OyTyH COHJIapla €4MMra sra 3Mac.
Xakukaraan xam, yau Y =3n €xu Y = 3 N £+ | makimapaan Oupopracu KypUHUIIKIA
ndoaanam MyMKHH Ba OyHaaH Y2 Hu 3 ra 6ynranaa Konauk daxar 0 éxu 1 6ynaqm.
Macana maptura kypa, KOJIIUK 2 OYIUIII Kepak.

17. Eumm. MareMaTuKk WHAYKIMS YCYIMHHM KylmaiMu3. aaa COH 3 ra

OVIMHAIH, YYHKH a + a + a = 3a; Arap aa..a coH 3" ra OyauHca, y Xo11a
y y p y y
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n 2 n
aa..a=aa...aaa...aaa..a=aa..a -(103 ) +aa..a10” +aa..a=aa...a-100..0100..01 3"! ra

OYyIMHaIH.
2-§
18.a)21,06) 13;¢c) 119; n) 3; ¢) 23.
19. a) 2520; 6) 138600; ¢) 99671; 1) 881200.
20. Egn. (a, b, ¢) =d 6yncun, y Xonmma a = cq + r, b = cq; + q; nau d|r Ba
d|r; xemu6 wukamu. d = (¢, r, r1) Hu BcOoTmanmus. (c, r, 1)) = D OyicuH. @ = cq + r
Ba b = cq; + r; reurcu3nukinapaan D|a, D|b Ba mapt 6¥iinua D|c. Bynnan

D = (a, b, ¢) Ba nemax, D = d. n ta con yuyH (8,,,...a,)=(a,,1,5,....F, ;) HA oJIamus,

oy epma (I,1,,....T, , —aa,,...,a, , ) COHIIAPHH &, I'a OYIraHaark KOJIHK.
21.a)23;0)7;c) 21.
22.2) 3776;06) 1116; ¢) 67818; n) 5382; e) 64009.
23. a) Eunm. (d,m) = (d, [dx, dy]) = d(1, [x, y]) = d. Arap d =(aa,....,a,)Ba

m=(aa,,...a,) Aeb oJcak, HaTWKa y3rapMaiiau;

0) Eunm. Arap p=a + b Ba a - b connapaunr ymymuii 6yiryBuncu 0yica, y
xoiga a €ku b conmapman OupopTacu P ra OYJMHUINM Kepak. a + b Hu p ra
OVNMHUIIKIAH P COH @ Ba b JapHU yMyMHii OVITYBUNCH SKaHIUTH Keau0 uynkaau. by
Macaja mapTtura 3uj, 9yHku (a, b) =1;

¢) Eun. (a, b) =d Ba a =dx, b = dy 6yacun, 6yuna (x, y) = 1. By xonma

(a+b,m)=(d(x +vy), dxy) =d(x +y, xy) =d. demak, (a+b, [a,b]) = (a, b).

24. Eunmr. x Ba Y — u3nanaérrad consap o0yiacud Ba (x, Y) = d, Oyrman x =dm
Bay =dn Ba(m,n)= 1. [laprtra kypa, x +y =d(m+ n) =667 = 23-29. lllapr Oyiinua
[x.y]

(%)

éku xy= 120d?. Bynapnan {

=120, 6ynnan [x,y]=120-(x,y)=120d, 6omika ToMOHIaH [X,Y] :% :% =120d

X+y=23-29

cucTeMaHu xocun kwiamus. d (m+ n) = 23
xy =120d? X K ( )

29 mand =23 Bad =29 (d =1 €éku d = 23 - 29 - ypunnu Oynmaiiau) Oyumm
myMkuH. d = 23 Oynranaa, x = 552,y = 115. d= 29 ga x = 435, y = 232.
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25. Euynmr. x Ba Y — HOMawJiym comiap Ba (xYy) = d OyicwH. Y Xoima

gz m,dl= n, Oyama (m,n) = 1. lllaprt 6yiinua m+n = 18,
[x ]:ﬁzmzmnd:975:3-52-13 bynmgan m+n=18 HH XOCHII
=T té mnd =3-52-13

KHJIaMHu3 Ba YHUHT euuMu M = 5, n =13, d =15 6ymagu. [lemak, x = 75,y = 195,
26. Eunm. [lapt 6¥iinya, a = 899, b = 493. EBkin anroputMmura kypa:
a =b-1+ 406, b = 406-1 + 87, 406 = 87-4 + 58, 87 =58-1 + 29, 58 = 29-2 6ymanu.
Oxupru UKKUHYM TEHTTUKIaH 0o1iab,
29 = 87-58 = 87—(406-87-4) = 87-5-406 = (b-406)-5-406 = 5b-406-6 =
5b-(a-b)6 = a(-b)+b-11 Hu onamus.
29 =899 x + 493y Ounan conumTUpcak, x = - 6, y = 11 kenub yuxau.
27.a) 17=a (-10) + 6 - 23 = ax + by;
0)43=a- (-4) + 6 - 5 = ax +by;

c)47=a-2+06(-5) =ax + by.

28. a) Eumm. x = 45u Ba 'y = 45v, Oy epaa (u,v) = 1, 4 :171 JaH
v

u=11Bav=7, nemak x =495 pay = 315;
0) Eunm. x =20u Bay = 20v, 0y epma (U,v) =1, uv=21 manu=1; 3; 7; 21 Ba

x = 20; 60; 140; 420. y = @ Gy ranmiry caGabn y = 420, 140, 60, 20.
1) x = 140, y = 252.
29. Eumm. (a, b, ¢) = d 6yncun, y xomma a = md, b = nd, ¢ = kd

a+b m+n _ a+c m+k  b+c n+k a+b a+c b+c
- : = d; = d. bBynnan, d con ——, —, —
2 2 2 2 2 2 2 2 2
COHJIAPHUHT YMyMUH OYITyBUKMCH OVIMIIUHUA KYpcaTaiu.
dapa3 KuIamus, (a;b, azc, bJZrC )=D Oynman d|D aTer=mlD; %=nlD;

b+c o
——=k,D. buprHUM Ba UKKWHYM TEHIJIMKJIAP WUFUHANCUIAH YYUHYU TECHIJIMKHU

anpuo, a=(m+n—k)D HU TOIIAMH3. Iy ycyia

b=(m—n+k)D,c=(—m +n,+k ) D napuu xocun Kuiaamus. by TeHruKIapaH
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a, b, ¢ mapau D ra 6ymuaumm kenu6 yukaau Ba Aemak, D|d. Hatmwkaga D=d sapHH,

a+b a+c b+c
a,b,c)= ) , X
(abo)=(>=, 225, 225)

30. a) Euum. (a, b, ¢) =d 06yacun, y xonna (a, b) =md, (a, ¢) =nd, (b,c) =kd,
Oy epma (m,n,kK) = 1. By Tenrmkman adm Ba dn ra Oy TUHUIIN KeTHO YUKa I, JEMaK,
a = dmna. Xynou mysagaii: b = dmkg; ¢ = dnky. By epna (o, S, y) = 1.
a‘m’n’k’afy _ (bmna)(dmkg)(dnky)d abc(a,b,c)

[ab,c]=dmnkafy ==—7 dm-dn- dk (a.b)(a,c)(b,c)

_ab
“(ab)
31. Eunmr. qN = 100q + bg = 1009 + a — a + bg =am — (a - bq), Oynman Tacauk

0) Kypcarma: [a,b] naH ¢GoiiaaHuHT.

TYFPUIINTU KeJINO YuKaau, 9yHku (g,m) = 1.
32.a) 1;
0) Eunmr. (10n+9,n+1)=dBa10n+ 9 =dx, n + 1 = dy 6yncun. Y xonna
10 (dy - 1) + 9 =dx éxm 10 dy — 1 = dx Ba HaTmxkanma d =1.
C) Eymm. Arap (3n+ 1, 10n + 3) =d 6yica, y xonaa

3n+1=dx Sxnt 30n +10 =10dx
10n+3=dy 30n+9=3dy

, Oyaaan 1 = d(10x — 3y) Ba d = 1. Macayianu
Eskiua anroputmu €pamMuia XaM SUUIll MyMKHH.

33. Eunmr. (Q+1)N=10a(q+1)+b(q+1)=am+[a+b(q+1)], Oy epna
(g+ 1,109 +9)=1 (32 macanara Kapasr).

34. Eun. (a, b) = d 6yncun, y xonma a =md, b =nd, (m,n) =1. 5a + 3b =
(5m +3n) d, 13a + 8b = (13m + 8n)d tenrmkiapaan 5a + 3b Ba 13a + 8b napHuHT
ymymuii 6ymyBuncu d 6ymaau. (5a + 13b, 13a + 8b) = D 6yncun, y xonaa D|d, 5a
+3b =m;D, 13a + 8b = n,D.

byunman a = (8m; — 3n;)D, b = (5n; — 13m;) = D Ba D, « Ba b npapuunr
oynyBuncH, nemak, D|d. Hatmwkama d = D.

35. Egum.

1,1 _ 2asb .(a,b)=1 nan (a, 2a +b) = 1 kenu6 ynkany.
a a+b a(a+h)
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(2a + b, a + b) =1 au xypcatamus. 2a + b, a + b) =d > 1 6yncun, y xonna 2a + b
=dm, a + b =dn, (m,n) =1 Ba gemak, a = d (m-n), b =d (2n — m), seuu d|a, d|b
Macajia mapTura 3uump.
3-8

36.a)211;

0) 2543, 2549, 2551, 2557;

c) 1201, 1213, 1217, 1223, 1229, 1231, 1237, 1249.

37. Euu.

n'+4=n*+4n’+4-4n’ = (n° +2)* —4n’ = (n* +2n+2)(n* - 2n + 2).

38. Eunm. bapua naTtypan connmapHu on, 5n = 1, 5n + 2 kypuHumga €3umt
MYMKHH. SN KYpUHHIIJIATH COH TyO coH Oynaau, arap N=1 G¥yica, y xonga p=9,
4p,+1=101, 6p*+1=151. By p HUHT KuiiMaTU Macaa IAPTHHH KAHOATJIAHTUPALIH.

bomika OyHmail connap MaBXyJ 3MaclIMTMHUA KypcaTtamus. Arap p=5Sn=l
Oynca, y xomma 4p?+1=5(20n%t8n+1) — mypakkaG con, arap P=5n+2 6yuica,
6p%+1=5(30n%*+ 24 n +1) — Mmypakkab coH Gynaay.

39. Eunmi. Bapua Hatypan connapau 6k, 6K = 1, 6k £ 2, 6k + 3 xypunuiga
&3umr MymMKuH. 2 Ba 3 gaH Tamkapu 6K + 1 xypuHHIIAard connap tyo Oyimmm
MYMKHH (TECKapuCH XaMMa BaKT YPHHJIM 5Mac, SbHM Xxap KaHmaii 6k + 1
KYPUHUIIArKd COHJIap TYO COH OYMaciuru xam MyMkuH). Arap p = 6k — 1 6¥uica,
y xoima p + 10 =6k — 1 + 10= 3 (2k + 3) — mypakkab con; arap p = 6k + 1 6yica, y
xonmap +14 =6k + 1 + 14 = 3(2k + 5) — mypakka0 con. lllynmaii Kunub, Oup BakTaa
p+ 10 Bap + 14 connap Ty6 6ynanuran 3 qaH Katta P TyO COH MaBxXy/Jl SMacIUTMHU
KypcaTauK.

Arap p =2 6ynca, p+ 10 Ba p + 14 — mypakkab connap 6ymamu. Arap p = 3
oynca, p + 10 Ba p + 14 — 1y6 connap OVnaau. Jlemak, Outrra p = 3 coH Mmacana
MIApTUHUA KAaHOATIAHTUPAJIH.

40. Eunm. Mapt 6¥itnua, a >3, m =3t + 1, n = 3t; + 2. 2 Ba 3 nan papkiu
TyO conyapau p = 6K + 1 kypununiga udomanam mymkuH (39 mMacanara Kapasr).
Arapa=p=6k+1,yxomgaa +n=6k+1+3t+2=3(2k + t+ 1) — mypakkab coH;

arapa =p =6k-1,yxonma a + m =6k -1+ 3t+1=23(2k + t) mypakkab coH.
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41. Euum. p — n! guar ty6 6yiayBuucu. p < nl — 1 6ynrannuru cadadmau p<n!

bomka Tomonman n! p ra 6ynmaManau, OyHman n < p. [ysgait kummo,
n<p<n! (Oy uc6oTaaH TYyO COHIAp COHU YEKCU3 KYTUTUTU KEIUO YUKAIH ).

42. Euum. lapT Gyitnua, 2p + 1 — 1yna ky0, spHU
2p+1=(2x+1)°=8x+12x*+6x+1=2x(4x*+6x+3)+ 1, Oynnan
P =x (4x%+ 6x + 3). p— Ty6 connuruaad x = 1 Ba p = 13, IIyHUHT y4yH
2p + 1 =27 = 3% - arona coH.

43. Eyumi. OnauH HaTypall coHjlap KaTopuaa S5 gaH Oonniad ydra KeTMa-KeT
KeJITaH TOK CoHjap Oapuacu TyO Oyia onmaciauruHu kypcaramus. dapas3 kunamus,
xap Oup TyO conyap ky(dTH opanapuaa OMTTa Mypakkald COH jkoimamraH (3ru3ak
consnap). TyO connapuu OyHAal *KoOWIAIIUIIK eTapinya 314 0ynanu. Y xomnaa Tyo
coHnapHu 6N—1 Ba 6N+1 maknmaa TacBUpIIAII MyMKHH Ba yJIapHUHT HOMEpiapu 2N—
1 Ba 2n Gymanu.

XakukaTtaan Xam, n=1, 2, 3,4, 5,6, ... ne6 6n-1=5, 11, 17, 23, 29, 35, ... (Oy
consiap Homepiapu 2n-1=1, 3,5, 7,9, 11,...) Ba 6n+1=7, 13, 19, 25, 31, 37, ... (Oy
consiap Homepiapu 2n=2, 4, 6, 8, 10, 12,...). bynnan kypunaguku, xap oup cox
Y3UHUHT HOMEPH Y4JIaHTaHuAaH Karta: 6n—1>3 (2n-1)Ba (6n +1) >3 - 2n.

44, KypcaTtma:

Hartypan connap karopuaaru connapuu 30k, 30k = 1, 30k £ 2, ..., 30k + 15
maKiuaa Taceupiaimus. by commapaan p =30k + 1; 30k +£7; 30k = 11, 30k £13 nap
TyO coHap OYNIUIITN MyMKHH.

45. Eumm. Arap p-1 Ba p+l connmap opacura 3 gaH Karrta P COH
xownamrupuiica, (pP-1)p(p+1) kynaiitva 3 ra 6ynuHaau. p>3 Oynranmura cadbadm
(p-1)(pt1) xymaiitma 3 ra OynuHuMmM Kepak. bomka tomonman (p-1)(p+1) 8 ra
OynuHaau, 9yHku arap p—12 ra 6ynunca, p+1 — xeu 6Ynmaca 4 ra OYIMHUIIMN Kepak.
p?-0*=(p-1)(p+1) - (g-1) (g+1), 6y epma (p-1) (p+1) Ba (9-1)(g+1) nap xap Gupu 3
ra Ba 8 ra 6ynmnagu. Jlemak, p>—Q° 24 ra 6ynuHann.

46. a) Euum. Arap p=2 06ynca, y xonma p+10 — mypakka® coH. Arap
p=2q+1(g=1, 2, ... ) 6yca, y xoinaa p+5 — Mmypakkab COH.
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47. Eunmr. p=2K + 1 kypuHHIIIAru TOK CoH. P = mn (M > Nn) kypuHULIIIA
KYyIalTyBUMIIapra aXpajcuH. Y X0Jja, LIyHAai x Ba Y COHIap TONWIAAUKH, Oynap
YUYyH KyMHJard CUCTEMa YPUHIIU:

=M -
{))((ﬂ;_ n’ OyHIaH X = m;n Y= m2 _ Jlemax, Mypakka0 p ydyH:

p=mn=(x+y)(x—y)=x -y :(m;njz_(mz—n)z,

Arap p Ty0 6¥uca, yau p = (2k + 1)-1 sirona makiga é3um MyMKuH. By xomama

m+nY (m-nY +1Y 1Y
m=2k+1=p,n=1, gemMax, p:( j—( ):(p j—(p j

2 2 2 2

2

2
5 j KYPUHHILJIA TACBHUPJAHUII STOHA

2
Mynnaii kumub, p =( P +1j —( P

“ S ReaE
Oyica, y xoyijia p —Ty0 COH; arap p= —| —— | kypuHHUIIAA TaCBUpJIaHTaH

oynca, p — Mmypakkab COH.
48. 47-macana mapTHIaH TOK COHJApHH (x+Y)'(x-Y) KYpuHHUIIIATH
KYIaliTyBuUMIapra aXpaTULIHUHT KyHHMJard yCyld KenuO 4dmKamd: P=x>-y?

TEHIIIUKIAH P+Y?=x2, SbHYU X HY TONMII y9yH P Ta IIyH/ai Y (y < pT_lj HaTypaJl COH

KBAaJpAaTHHU KYMMII KEpaKKW, HaTkaza P+y’ WuruHmu ksagparaa (x?) mbopar
oyncun. Iy ycynaa Y Ba x Hu Tonuo, p (X+y) (X-y)=mn.

a) Ksanmpatnap xanBanunan oiinananud, 6643 conura sSsKMH OYiraH COH
6724=822 onamm3. 6724-6643=81=9%. Jlemax, 6643=82°-9°=(82+9) (82-9)=91-73
=7-13-73;

6) 1769=61-29; c) 3551=67-53; 1) 6497=89-73.

49. Eunnr. N=ag?+b?=c?+d? Ba a Ba b, ¢ Ba d — connapHuHTr XyT TOKIUTU Xap
XuJ1 OYJICHH. a Ba ¢, b Ba d — mapHUHT XyT TOKIUTH OUp XU 1e0 OJlaMu3.

(a - c) (a + ¢) = (d-b) (d+b) TenrnuknaH, ﬁjtg:% Keau0 unkaau. byHma
—~ +

OMpUHYM KacpHU t ra Ba MKKMHYU KaCPHHU € T'a KUCKAPTUPWITaH Ae0 ojcak, SbHU
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a — ¢ =tu, d+b = cu, ak = ¢v, d-b= tv. V xomna, a=tu;sv’b=su2—tv

oymanm.

Hatmxana, N =a?+b? =%[(tu+sv)2 +(Sn—tV)2:|=%(U2 +v2)(t2 +sz)

50. Eunm. 9722 + 2352 = 1000009 = 10002 + 32 gan 1000009 coH MKKH ycyaa
WKKHU COH KBaJIpaTiapy HUFUHINCH KYPUHUIIIA E3UITUIIN KEMUO YUKAIM, TeMaK, Oy
coH Mypakkab Ba 293 - 3413 ra TeHT.

51. Eyum. Kyitunaru éiunmManu Kypamus:
a®_1 (a’-1)(a”+a’+a’+a’+1)

_ _ (A2 8 A7 , 25 a4, a3 .
a®+a +1_a =i (a—l)(a“+a3+a2+a+1) =(a’+a+1)(a’-a’+a’-a'+a’-a+1);

By epna a”+a’+a’+a’+1 kynxan a*+a’+a’+a+1 Kymxaara KynxamiapHa OYIImI
Kouacura acoca 0yiaunrad. Hatwkana,
30+ 3¥+1=(32+3+1)(3-3"+3P¥-3*+3%-3+1)=13-4561.
52. Eunm. Arap ( — tok 6ynca, 1 + 2k con 1 + 2 =3 ra xappayim. Arap K —

Kypt Oynca, y K = 2n ra €ku kK = 2nm (m > 1 Ba ToK coH), éku K = 0. Jlekun

1424 =142 :(1+ 27 )m ;1+2% ra xappaiu (arap k = 0 6ynca, 2 ra kappam). 1+2°

COH Mypakkab coH 6ynaau. Jlemak, 6apua K = 2" nan papxmu K map yuys 1+2° con
Mypakka0 coH OYyau.

53. Eunmt. (a, f)=1, (e, f)=2" mapmiapHu KaHOATJIAaHTHPYBUM Oapdya o Ba 3
nap yuyH a“ +b” mypakka0 COH 3KaHJIUTHHU KYpcaTaMus.

XakukaTaaH xam, (o, )=1 — 6yauo, Tok 0yica, y Xxonma a=dm, f=dk, (m,k)=1

Ba a“ +b” =(a" )d +(bk)d a™ +b* ra xkappanu. Arap, (o, f) = 2"d xxydT con 6yu6, d>1-
ToK OYnca, y xomma a=2"dm, g = 2'dk Oymmam, a“+bﬂ=(a2"m)a+(b2"k)a COH
(a2”m)+(b2nk)ra kappamu. J[emak, (a, f)=1 Ba (a, f)=2n LIapTIapHH

KAHOATJIAHTUPYBYHM 0, Ba [ JapaH Tamkapu 6apua xomwiapaa a’+bP con mypakka6
6ynanu. Teckapy TacauK HOTYFpH, Macanan 2*+32=25 — mypakkab coH.

54. Egumr. N — mypakka0 con 6yiacud, n=ab (¢ > 1, b> 1), y xonaa
2" —1 =28 _1=(29"—-1— mypakkab con. Teckapu Taciuk HOTY¥pu: 2p — 1 xamma

BAKT TyO sMmac, Macaian 2! — 1 =23 - 89; 22 — 1 = 47 - 178421.
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4-§

271828 =(212114,116,10,1,12);

55. a)

103993
33102

99
—=(0,11,2,116,2);
2 170 ( )

b)

= (3,7,15,1, 292);

355
d)—=(3,7,16);
)113 ( )

)E:(&Z,LZ,Z); MYHOCHO Kacpjapu: §,£,1—1,E,£1,277-

01
b)— =(0,2,2,3); MyHOCHO KacpJia ==
)187 ( ) yH pJapH: 1'2°

)E =(3,3,3,3); MyHOCHO Kacpiapu: %

103993

d)
3302

0
_(3,7,15,1,292); MyHOCHO KacpIap: % 22 333 355 103993 277

7106 113" 33102 74
29 . .29 _
58. a) = COHHHU y3JIyKCHU3 Kacpra EIMu3; a)ﬁ =(0,1,31112);

Kansan épnamuaa

K 0 1 2 3 4 5 6

q 0 1 3 1 1 1 2
k

P 1 0 1 3 4 7 1 2
K 1 9

Q 0 1 1 4 5 9 1 3
k 4 7

KacpJapHHA TOTIAMU3.

R_T t 1 _1 =0,008 < 0,01; 5:0,78 OpTHUFU OMJIAH.

Q 9 QQ 914 126

43 73 2633 1421 159 . 893
59.a)—;b)—;c)——:d) ) ) -1-—0) ——.
19’ 743" 71810’ 552 215" °'11953

60. a) x=2; b) x=2.
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5-§
61.a)—3;b) 11;¢) 1;d) 2;
62. Eunm.
x = [x]+ 61 Bay = [y]+ 6, 6Yncun, Oy epra 0 <0; <1,0<0,<1lyxommax +y=[x]+
[yI+ (61 +62). Arap 0 <61+ 02 <1, [x +y]= [x]+ [y];
arap 1< 0; +0,<2 6yica [x + y]> [x]+ [y] 0Vnamu. Hatmwkanapuu OupramTrpcax,
[x +y] > [x] + [y] Hr XOCcHI KHITaMM3.

63. Euum. [x] Hu Tabpudura kypa, Macaja maprura acocad ax = m + 6, Oy

epaa 0<0<1Baa+#0,0y TCHITIUKAAH X = m+0 HHU XOCHJI KHJIaMU3.

64. Eunm. 12,4 m=86 + 0, 6y epna 0 <0 < 1. Tenrnukuu 5 ra KynaiTupamns:

62m = 430 + 50, Synnan m=220120_¢, 58450 " < < | jan 0< 50 <5 Ba M

62 62
58+ 50

OyTyH MycOaT COH OYJIMIIN YUyH t =

OyTyH Oynuim no3uMm. t = 1 e osncax,

6 =g Ba M = 7 HU XOCHUJI KWJIaMM3.

65. Eupm. {E} =n=p—_1; {B} :n:p_—?:;
4 p=4n+3

p=4n+1

66. Eunm.

m

67. [E} :[k+1}:k:m—_1.
2] L2 2

68. a) Eunm. 2 < x? < 3 éku 2 <|X| <f3, GyHman —3 < x<—2;6a2 <x<+3

a:mq+1,0sr<m,éxu3:q+L,OgL<l, Oy epnaH q:{i}ea[—}:ﬂ.
m m m

HU OJIaMU3;

0) Eunmi. x + 1 HuHT KUiiMaTiaapu Ba OyHJaH X HUHT KMMMaTJIapu XaMm OyTyH

6Yyumu 3apyp. By kuiiMatinapaa 3x? — x xam OyTyH OYy1aau Ba GepuIraH TeHIrJIaMa
3x? — x= x + 1 ra tenr xyunu 6ynamu, 6yHaan x = 1 Hu onamus.

c¢) Euum. bepuiran tearnamanu 0 < x < 4 kuMatiap KaHOATJIAHTUPAAH, Oy

. 3 . ) 142
KuiMaTiapsa - x OyTyH KMHMaTiapHu KaOysa Kuiiaau, sbHu ; X=0; 1 3 2 3
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1) x=0; 1.
7 6
69.[19—}—{}9—}=11450
786 | | 786
999

70. Eun. 999—[999}—[999}+ [ 2 } = 686.
5 7 7

71. Egywnr. 100 —{@} —{@} + {@} =33.
2 3 6

72.98.

73. 488,
74.B(2311; 5, 7, 13, 17) = 1378;
75. B (12317; 3,5,7) = 5634.

76. 393.

77. | 2|4 p_2 o IOH + p_n —p i rpil=P -1
p Y Y Y p-1

78.

a)l0!=2°.3*.52.7;
b)151=2".3°.5%.72.11.13;
)201=2".3%.5.72.11.13.17-19;
d)25!=2%.3".5°.7%.11%.13.17-19- 23;
)30!1=2%.3".5".7%.11%.13%.17-19. 23 29;

|
79. _341;_=:22,11,13,17,19.
10!10!

80. Euur.

1000! {1000 } [1000 } {1000 } {100 } [100}
N = , Oy epma « - - = - +oa  IIApPTHU
10017 7 49 301 7 49

KaHOoaTIaHTUpaau, OyHaaH o = 148 xenubd uynkanu.

(2m+1)!  (2m+1)!

8l. Eumm. (2m+1)l= emil - mz Arap p > 2 0Oynca, y xoiaa
K k
Z{Zn;l}f{%} Oy epaa p* <2m+1< p*.
i=1 i=1
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82. Eunm. Vxtuépwmii 6ytyH x = K (a < k <Db) abcuucca yayn [@(x)]+1 Oyryn

OpJIMHATAJIA Ba OEpUJITaH TpaNeUUsIHUHT NYUa Ba Yerapacuia xoiamasu. /lemaxk,

b
HyKTanap conu » ([ f(k)]+1)ra Temr.

k=a
83. 126.

84. Eunm. [laptra acocan, a = 4q + 1 éku a = 4 + 3 ra Tenr. bupuaum xonna

al [2a] [3a 3(a-1) y
21 71 |mar2a+Ba=6a=———. WKKkuHYM X011 XaM XyZIU OIyHIai

TEKITHPHUITAIH.
85. Eunmn. @ = mq + r 6yicun, 0y epra 0 <r<msa(rm)=1. (rm)=1

mapt 6apua M < 2 nap y4uyH Oaxapwimmuaan I = 1 kenub uyukanu. Jlemak,

i-1 m

86. Eunmt. x = [x]ta, 0 < a < 1 Oynranmurugan [X]{XJF%}ZZ[X]{QJF%]
OyH1aH

%s a+%<1%;ea{a+ﬂ O ra éxu 1 ra Tenr. 2x = 2[x]+ 2a Ba [2x] = 2[x] + [2a]
< 1 1
OyTaHIUTHIaH [x]+{x+ﬂ = [2x]—[2a]+{a+ﬂ.

By epaa {a+ﬂ ~[2a]- o,ém[mﬂ ~[2a]-1.
87. Euum. Tenrnamanuur xap Oup kucMunu Yy ne6 oenruao,

ysi<il<y+l HA  omamm3, Mmy<x<(m-1)(y+1). By TEHrCH3IMKHH
m m-

KaHOATJIIAHTHPYBYHM X JIap MaBxya Oyiaumm yayH my<(m-1)(y+1) ékmy <m -1
maptaap Oaxapuiniy 3apyp Ba erapiau. bynaan Kyiiuaaru HaTuxka KenuO YMKaIu:
my <x<(m-1)(y+ 1), 06y epaa X —y< m — 1 mapTH1 KaHOATIAHTUPYBYH
OyTyH COH.
88. Eumm. ax? + bx + ¢ Qpynkuus Ba my 6unan Gupramikna [ax? + bx + c]

bynkuus a > 0 na Kyhuaat, a < 0 ga 3ca FOKOpHIaH YerapajaHTaH.
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2

Hkkana xonna xaM [ax? + bx + ¢] gynkuus yerapacu {— } COHTra TEHT.

[y cababmu a > 0 na 6epuiran TeHriIaMa edumra sra 0ynaau, arap ;

~ b? —4ac
4a

}S d — mapt Gaxapuiica Ba ¢akar maptaa, arap a < 0 6ynca, Oy mapr

N .| b?-4ac
Kyumjaaruya: | — 13 >1.

89.2)0,6;0) 2; ¢) 0; a)s.

90. a) 624; 6) 2418; 30; ¢) 1440; 8; m) 1960; 12; ¢) 2808; 24; ) 3844;30.

91.a)1,2,4,8,3,6,12,24,9, 18, 36, 72, 5, 10, 20, 40, 15, 30, 60, 120, 45,
90, 180, 360;

0) 1,5, 25,125, 3, 15,75, 375.

92. Eupm. S (2%) = 2%' -1 =2 2%- 1, nemak, m = 2% o€N.

93. Eyumi. Arap p coH M €Ku N HUHT KAaHOHUK ENMIIMaTapuHUHT OMpopTacura
o KypcaTKu4 KMpca, y xoiaa T (mn), Bat(m) - t(n) ga o+ 1 kxynaiitMa MaBxy. Arap
M Ba N HUHT KAHOHMK EHUIManapuaa Moc pasuinaa p® Ba pP map 6yiica, y xoaga mn
HUHT KaHOHMK éimamMacuia p**P masxyn Ba T (mn) maru o + B + 1 kymaiitmara T (m)
-t (n) ma katHarryBud (o + B) (B + 1) > a + f + 1 kynmaiitma moc kenaau. Jemak,
arap (m,n)>1, y xonma t (M) Tt (n) > t(Mn). Arap I M KU N HUHT KAHOHHK

¢iirmyiMacura KaTHalca, FOKOpHIa Kai KWIHHTaHuIeK, S(x) HU XUCcoO0Iai MyMKHH.

pa+ﬂ+l

Mxkunam xonaa S(Mn) ra kupypun ———, kynaiirmara S(m) S(n) ra kupysuu
p

pa+1 _1. pﬁ+l_1= pa+ﬂ+2_ pa+l . pﬂ+l+1
p-1 p-1  (p-1)°  (p-1)

p(p“-1)(p"-1)
p-1

KynaTMa MOC KeJIau.

pa+ﬁ+2 _ pﬁ+1 +1_
p-1

(p‘“ﬂ’l—l): . TCHIJIMKHYU YPUHIWIUTHHU OCOHTHHA

pa+l_1. pﬁ+l_1> pa+ﬁ—l_1
p-1 p-1 p-1

Jlemak, arap (m,n) > 1 6ynca, S (m) S (n) > S (mn) 6ynaaw.
94. 1t (m) =20, S (m) = 5208, 5 (m) = 196810.

KypcaTuil MyMKHH, OyHIaH
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95. Eunm. Y3ununr G6apua OymyBumiIapu Kynaiitmacura TeHr Oynran m

Hatypas con M = T(m), TeHIIamMa épaaMu/ia aHuKJIaHaIu, SbHH T (M) = 2 OyHaaH

Macajia €4uMH Keauo YHUKaaHu.

k ”(“i*l)_
96. S,(a)=]] P - 11. Kypcamma. MaremaTuk WHIYKIHS YCyIUAaH

i=1 i

doiinaraHuHT.

97.a) S, (12) =120; 6) Sz (18) =455; ¢) S, (16) = 341.

99. Eypmr. 2% (2**' —1)=m Ba 2**' =1 = p, 6yncun, y xonma S (m) = S(2° -
p)=(2*"1-1)(p +1) = (2**' -1)2*"'=2m .

100. Eunm. 99-macanara acoca, Xxap KaHaai Mmykamman cod 2% (21 — 1),
KYpuHUIIa OynumuHn ucbotnam Kepak, Oy epma 2*7'-1 — 1y6 com. m = 2%
6yncun, (9,2) = 1 Ba S(M) = 2m, aeam (2°71-1) S(q) = 2*'! - ¢, 6yrman S(g)=2*"! - k
Ba 0 =(2*"' - 1)k, k €N. k Ba (2*'! - 1)k connap q HuHr GynyBuMIapu 6yaub ymap
vmruaucu K -2 = S(q) ra tenr, Oynaan  6ommka HaTypai 6y IyBUMIapra 3ra SMac.
Jemax g =(2%"'-1)k — 1y6 con, 6yngan k = 1 Ba 2*"! — 1 — 1y6 conmup.

101. Egmmr. S (M) = 3m tenrnama m = 2% -piPz yayH
(2**1-1)(1 + po)(1 + p2) =3 - 2% p1p, kypunumra sra. Arap o =0 6yuca (1 + py) (1
+ p2) = 3p1p2 €ku 1 + p1 + p1, OyHman P Ba P2 )KydT COH OYIMIIN Kepak, Oy dca
ypurm smac, uyHku 1 + p; Ba 1 + py skydT conmap. Jemak oo #0. Arapa =1 (1 +
P1) (L +P2) =2p1 P2 €km 1 + Py + Pz = P1 P2, AbEM 1+ pr =Pz (P1- 1); p1—1=2n
oynranmurumgad N+ 1 =p; n, Oyaman n=1 Ba Py = 2, Oy aca YpuHiaH 3mac. [lemak o
#1. Arap o =2 6ynca, 7 (1 + p1) (L +p2) =12 pap2 €ku 7 + 7 (p1 + p2) = 5p1 p2,
Oynnman p1 = 7 (€xu p2 = 7) Ba P2 = 2 (€xm p1 = 2), OyHIail OyIMIIK MYMKHH SMac.
Hemak oo # 1. o= 3 0ynranga 5(1 + p1)(L + p2) =y p1p2€xku 5+ 5 (p1 + p2) = 3 p1 P2,
Oynnan p; = 5 Ba p = 3. lllynnaii kim0, Macana mapTUHA KAHOATIIAHTUPYBYH DHT
KUYUK HaTypas coH m =23 - 3 - 5 = 120 6ynaau.

102. Eunmr. Ilapt 6yitnua, m= p&p2 Ba (1+p1) (1 + p2) = 6, Oynrannmuruaan
o1=1, ap=2 Ba M=p; p,?. Bynman tamkapu, S(M)=28, avuu (1+p1)(p2+p.+1)=28,
Oynman 1+p;=4 Ba P2+p,+1=7, awuu p1=3, p,=2. Jlemak, m=3-22=12.
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103. Euynmr. Macana maprtura kypa, m= p*p,?, (201+1)(20,+1)=15, 6ynnan
201+1=3 Ba 20,+1=5 , spHN 01=2, apx=1. Jlemak, T (M?)=(301+1) (30,+1)=4-7=28.

104. Eunm. Hapr 6yiinya, (1 + 201) (1 + 202) = 81, MKku X0 YpHHITN OYIIUTIH
MyMKHUH: (1 + 2041)(1 + 20,) =3 - 27 Ba (1 + 201)(1+20) =9 - 9, ssbHM 01 = 1, 0p=13

Ba a1=0,=4, 6ynapaan t (M%) = 160 éxu t (M?) = 169.

105. K¥ypcarma. d, = dﬁ,d2 = dN ,... JaH (porganaHuHT.

na

108.N=2-3-5%

109. Eunnr. . m= pp2..po OyicuH, y xomaa t (M)=(1+aq)(1+oy)...(1+oy).
Arap t(m)=1(mod2) 6¥ica, y xonna 1+ =1(mod2) 6ynaau, Oyrnan a;=0(mod2), Oy
3ca , M — OyTyH COHHU KBaJpaTu OYIUIIMHYU KypcaTtaau. TeckapuaaH, arap
M — OyTyH COHHH KBajapatu Oyica, y xomaa a;=0(mod 2) Ba Oynman t(m)=1(mod 2)
HU XOCHJT KHJIaMHM3.

110.a)2;06) 4;¢c)4; 1) 5;¢) 9; @) 15; 1) 46; x) 95.

111. a) =13; 13%; 0) = 22; 12%); ¢) = 80; 16%.

113. Eupmi. wi(p) < p tenrcusimuaara -p < -m(p), pr (P) - p < (p - 1) n(p) Ba

7r(p)—1< 7(P) xocun Kunamus. T (p)-1 = w(p - 1) nan 7(p-1) < 7(p) Kenuo
p-1 p p-1 p
m m-1
yukaau. t(M-1) = 7 (M) TeHrcu3MuKaan ﬂfn ) < ﬂfn L ) HU 0JIaMU3.

114. a) 200; 6) 192; ¢) 432: 1) 320; ¢) 400; &) 1152.

115. a) 288: 6) 24: ¢) 480; 1) 388800.

116. 88.

117. Eunm. Macana maptu 6yiimua, a = 3% 58 7Y. By comunr Diinep
pynkumsacu @ (a) =3%1-2-5014 . 7v1. 6 =24 31581771 Tllaprra xypa,
@ (a) = 3600 = 24.32.5?, nemax 24-3%-5F1 .7r1 =24.32.52 Gynpan 0=2, p=3, y=1 Ba
a=3%.5%-7 = 7875.
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118. Eunm. [Hapt 6yirua: ¢ (@) = @ (pg) =(p- 1) (- 1) =120 Ba p-q = 2.

(p-1)(q-1)=120

5 ; CHCTEMaHHW XOCWJI KWJIaMHu3. YHUHI €4YUMHU p=13,
p-q=

Hatmxkana {

g=11. Hemak, a=pq=143.

119. Egwm. [lapt 6yiinga @ (a) = ¢ (p202 )= p(p —1)q(q —1) Ba @ (a) =
11424=2°-3-7-17. Jemax, p(p —1)q(qg —1)=2°-3 - 7 -17 éxmu p(p —1)q(q —1)=17 -16
+7-606yagan p=17,q=7Baa =17%- 72 = 14161.

120. Egum. [lapt 6¥iinya,

p(a)=p?*(p-1) p52 (P, —1)-.p " (p, —1) Ba @ (a)=462000=2%3- 53 -7-11.
Hemak, ¢(a)=p/"(p,-1)p; " (p,-1)...py " (p,-1)=24-3-53-7-11
VHr TOMOHZArM KyNallTyBUMJIAPHM 4Yall TOMOHJAM KabM KYpUHMIIIA
KYIIAUTYBYWIAPHA YPHUHH AJIMAIITHPAMMU3:
o(2)= 0 (1) P2 (P, 1) P (P, ~1)= (11-10)(7 - 6)(52 - 4), Gynnan ps = 11 a
oa1=2;p2=7Ba 02 =5;p3=2Ba o3=3;a=11%- 7% 53 = 741125.

121. Euumt. (a, m)=1 mapt 6axapuirasna (a, m-a) = 1 Hu OaxapuIMIIUHU
kypcatamus. Teckapucunu (apas Kuiamus, sbHU (@, M - a) =d > 1, y xonna
a = dk, m — a = dt, 6yngarn m = d(t+k) Ba (¢, m) =d > 1, 6y sca (a, m)= 1 maprra
3UIUP. M JaH KMYUK Ba y OMIad TyO OYiran cCoOHiapHu TapTHO OMIIaH €3aMu3:

1, a1, az, ...,M—ay , m—a;, m— 1; 0y karopaa ¢ (M) ta con 6op. Xap KaHgai a;

COHIa M — @j COH MOC KeJajau; yjaap HUFuHIUCH ai + (M — ai) = M, Oy xydTIuKIap
1 1
COHH E(p(m) Ba JeMaK S =§m¢(m)

122. a) 24; 6) 54; ¢) 37500.
124, Bupunuu X011 (a, 2) = 1 Oyaranaa YpuHIA, MKKAHYHA X0 3ca (a, 2) = 2
oynranga ypuHiu Oynaau.
125. a) Eunm. @ (An+2) =@ (2) @ 2n + 1) = @ (2n + 1);
0) Eunmr. Arap (n, 2)=1 6¥aca, y xonma @(4n) = @(4) @(n) =2 @(n). Arap
n=2%-k 6ymmo, (k, 2) = 1 6ynca, y xonaa
@ (4n) =@ (2*2-K) = 2" @ (k) = 2 - 9(2*""-K)= 2 @(2n).
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126. a) x = 3; 6) x = 3; c¢) TedHrnama p > 2 nma edMmra dra sMac. p = 2 na
UXTHEPHUI HATypajl COHJIAP YIYH YPHHIIH.
127. ¢ (b).

128. a) 4 kacp: %%%% c) 12 kacp.

129. @ (2) + @ (3) +...+ @ (n).

130.2a)9;6) 31; ¢) 71.

131. Egum. [aprt 6yitn4a, (300, x) = 20 Ba 6apua x jgap 300 gan kuuuk, 20
ra Kuckaptupranaan cyuar (15, y) = 1, 6y epna 6apua y nap 15 gan kuumk Ba 15
ownan y3apo Ty0; ymap conu ¢ (15)=8.byy=1,2,4,7,8, 11, 13, 14 connap Ba
oynnan x =20, 40, 80, 140, 160, 220, 260, 280.

132. ¢ (45) = 24.

133. ¢ (36) = 12.

134. Kypcatma. @ (a) Hunr xydrauru 121 macana épraMugan Kemuod YuKam.

135. Egmmi. Arap (m, 2) = 1 6yica, y xoima ¢ (m) = ¢ (2m).

136. Euynm. m Ba n jpapHuHT TYO OymyBumcu P yuyH ¢ (Mn) conma 1—%,

KynaiityBuu 6op, ¢ (M) ¢ (n) — connga eca (1—%)2, KyIaiTyBuu 00p. 1—% <1,

oynranmuru ca6abma @ (M) ¢ (n) < @ (mn). Xycycnit xonma @ 2 (m) < ¢ (m?),

TeHrauk M = 1 6ynranga 6axkapuiaiu.

138. Eanur. @ (Mn) = @ (31)= ¢ (3) @ (1) '%=5 ¢ (W .

139. p*.

140. m.

142. a) Euum. Naycc dpopmynacuman x =2 3*5" (y>0,z=0; 1 Bau =0; 1)
kenub uukagu. x = 2Y; 2Y - 3; 2Y - 5; 2¥ - 15; 3; 5; 15 UMKOHMATIaApPHU TEKIIUPHUIITN X
=201 2¢. 3; 201. 5; 292. 15 (¢ > 2); 15 (o = 3)nmapHu Gepany;

0) p # 3 na eunMm WYK. I = 3 1a TEHIIaMajgapHU UXTUEPHUM OyTyH x > 2
KUMMaTJIap KaHOATIaHTUPAJIH.

143. a) eunmu WyK;
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1. BOb. TAKKOCJIAMAJIAP HA3APUSICH DJIEMEHTJIAPU

158. Eunmmu. Arap a = mg+r 6yica, y xoinga a —r=mq Ba a =r (mod m).

159. a) x = 3Q; B) x = 1+20.

160. 2r HuHr OynyBYHIAPH.

161. 8 HuHr 6yIyBUMIIAPH.

162. Eymnmumm. Arap N TOK coH Oyica, y xoima N-1 Ba n+1l- keTtMa-keT
Kenmagurad KyQdT conyap. Arap ynapaad Oupu 2 ra Kappaaud Oyica, y Xojaa
MKKMHYKMCH KaMuza 4 ra kappauu, mwyHuHr yayH: (n-1)(n+1) =n? — 1 = 0 (mod 8),
éku n?=1(mod 8).

163. Euwmumm. bepunran TakkocnamMaHW UWKKaia TOMOHMHH 4 Ta
KylauTUpaMU3:

400a + 40b +4¢ =0 (mod 21), nexun 400a = a (mod 21), 40b = -2 (mod 21),
4¢c =4 (mod 21).

Oxwupru ydra TakoclIaMaHu XaaMa-Xaj KylaMus3:
400a + 40b + 4c=a—2b + 4c(mod 21). By epaan a — 2b + 4¢ = 0(mod 21) Hu Xocuit
KHJIaMU3.

165. Bummmu. 11-31-1=340=5-68 Ba 2°=-1(modll) Oynranmuru yuyn
OXUpPTM  TaKKOCIaMaHW  HKKajla  TOMOHMHU  68-mapaxkara  KyTapuo,
(25)%8=2340=211+31-1=1(moxl1) um xocun xuaamms. Cyurpa 25=1(mon31) man
(2°)%8=2!1""1=](mon31) ®m Tomamms. By epman 2''!"'=I(mongll-31). By
TaKKOCJIaMaHW WKKajla TOMOHWUHHM 2 ra KYmauTtupuO n3iaHa€TraH TaKKocilamara
IPUIIAMU3.

166. Eaunumm. x = 3n + 1 6ynranaa 6ynunyBun 1+3-27"+ 9-729" ra tenr
oynanu. bepunran moxyn Oyitnua 27" = 729" = 1, miyHUHT yuyH

1+32/"9729"=1+3+9=13.

169. 4.

170. Eumnmmmm. I[aptra acocan, ¢ = b + png (g=0, £1, +2, ...). by
TEHIJIMKHUHT WKKaJla TOMOHHHHM I' — mapaxara kytapu0, a® = bP + p"+1 - a (a = 0,

+1,+2, ...) HU XOCUJI KUJIaMHU3.
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172. Kypcatma. a* -10* + aza,-10% + aiao = 0(mod 33) TakkoCIaMaHMHT Yarl
TOMOHHJIaH MOJyJITa Kappanu oynrad 999as + 99asza, coHHM alupHIIT Kepaxk.

173. Eunnmmm. a) 9%° =1(mod 100) 6¥arannuru yayn 91%4*" = 9" (mod 100).
9° = 9(mod 10) 6¥mrammry yayn 92 = 9° = 89 (mod 100). Usnanaérran pakamiap
8Ba9;

6) 7 = 2401 = 1(mod 100) 6ynrammru yuyr 71%° = 1(mod 100), 6y epnan

797 = 7100089 = 789 (mod 100). 788 = 1(mod 100) 6yirannuru yayH
78 =7 (mod 100). M3nanaérran pakammnap 0 Ba 7.

174.x=0; 1; 2; ... ; 9 (mod 10).

176.a)x =1; 3; 7; 9 (mod 10); 6) x =2; 4; 6; 8 (mod 10); ¢) x =5 (mod 10);

) x =0 (mod 10).

177. a) m =9 na yerupmajaapHUHT TYJia CUCTEMAaJIapU:

0,12 3,4,56,7,8; -8, -7, -6, -5, -4, -3, -2, -1, 0; -4, -3, -2, -1, 0, 1, 2, 3, 4.
YerupManapHUHT KEATUPHUITAH CUCTEMAIAPU:
1,2,4,5,7,8; -8,-7,-5,-4,-2,-1; -4,-2,-1,1, 2, 4.

0) m = § ga yernpMaJlapHUHT TYJa CUCTeMa JIapu:
0,1,23,45,6,7,-7,-6,-5,-4,-3,-2,-1,0; -3,-2,-1,0, 1, 2, 3, 4
éxu -4, -3,-2,-1,0,1, 2, 3.

YerupmanapHUHT KeATUPUITAaH cuctemanapu: 1, 3, 5, 7; -7, -5, -3, -1, -3, -1, 1, 3.

178. Euwmumm. bepuiran cuH(] COHIAPUHMHT YMYyMHH KYpPUHHUIIWIAH
KyWHIaruJIapHA TOTIAMU3:

25=8-3+1;-20=8(-3) +4;16=8:2+0; 46 =85 + 6; -21 = §(-3) + 3;

18 =8-2+2; 37 =8-4+5; -17 = 8(-3) + 7. X0ocHJI KWIMHTaH KOJAUKIAPHUHT
XaMMacy Xap Xui Ba yjap MaH(wuii OyIMaraH SHI KUYHK YEeTHPMAJIApHUHT TYJa
cucremacunu Tamkua kunagu: 0, 1, 2, 4, 5, 6, 7, nemak, Oepwiran coHiap Xxam
YerUpMaJIAPHUHT TYJIa CHCTEMACHHH TAITKWII KHJIA U,

184. Eyunummm. Xap Oup connu 6 ra 0ynuo6: 0, 2, 1, 1, 4, 5, 2 KoIauKIapHUA
xocuil Kuiamus. Tonunran manuii 6yamaran yernpManapia (HOJIJAaH TallKapH)

6 Hu avupuod, 0, -4, -5, -5, -2, -1, -4 —abcoa0T KMIMMATH KUXATHJIAH DHT KUYHK
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MycOar OyaMaraH dyerupMajiapHu XOCHII KujaMu3. AOCOIOT KMMMATH KUXATHIaH
9HT Knuuk yerupmanap 0, 2, 1, 1, -2, -1, 2 napaan ubopar.

185. a) x1 = 1(mod 3), x, =2 (mod 3);
b) x; = 1(mod 5), x, =2 (mod 5);
¢) x =2 (mod 5);
d) eunmnapu HyK;
¢) x =3 (mod 5);
f) x1 = 1(mod 4), x, = 3 (mod 4);
g) x1 = 1(mo0 5), x, =3 (mod 5).

186. a) x =3 (mod 7); 6) x =2 (mod 5); ¢) x =-3 (mod 11);
d) x =-3 (mod 7); ¢) x=-1 (mod 7); f) x = -4 (mod 15).

189. a) x =11 (mod 15); b) x =2 (mod 8);
¢) X =4 (mod 13); d) x =20 (mod 37);
¢) x =7 (mod 25); f) x =5 (mod 11); g) x =5 (mod 11); h) x =11 (mod 24).

194. Eunnumu. x = U + o aaIMaIITHPHUIIHU KHPUTHO,

(U +a)"+ ai(y + "t + ..+ a;) = 0(mod M) uu xocun Kunamus. By eppan
KaBCJIApHU 04MO YMKKO, KalTajaH rpynnajanuiapaH CyHr

u"+ (nou+ ag) Y+ Ao + aro™ + L.+ an)= 0(Mmod M) HE XOCHII KMJIaMH3. o
HHU INyHAali TaHnaimusky, No + a; = 0 (mod m) ypurmu 6yncun. Haruwxana U™ au
Y3uza cakiaiiuran xaz iykonaau: UM +by"2+ ... + by = 0 (mod m).

195. Eymnuinu. n* + a1 = 0 (mod m) Takkocaamanu Ty3amus. [llaptaan
3o+ 5 =0 (mod 13) xenud ynkaau, yHuHr eunmu: o = 7 (mod 13), nemak,
X = U + 7 anmamrtupuim oiamu3. by anmamtupuirHu OepuiraH TakkociaMara
Kyiuo,
(U+7)2+5(y +7)2+6(u+7)—8=ud+26y>+ 223u + 622 = U3+2u-2=0(mod13) ru
XOCHJI KAJIAMH3.

196. a) (5,10)=5 Ba 7 conu 5 ra Oy IMHMACIUIU y4yH OCpHIITaH TaKKOCIaMa
eunmra sra smac. 0) x = 7(mod 13); ¢) x =8 (mod 17); n) x =9 (mod 19);
e) x =11 (mod 58).

197. a) x = 6(mod 19); b) eunmu #yk; ¢) x = 49(mod 153); d) x =3(mod183);
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e) x =47 (mod 241). f) eunmu UyK; g) x = 41,190, 339 (mod 447);,
h) x =61, 248 (mod 422); j) x = 39, 196, 353 (mod 471).
198. a) eunmu iyK; b) x =3, 8, 13, 18, 23 (mod 25); ¢) x =73 (mod 177);
d) x=29 (mod 311); ¢) x =48 (mod 219);
f)x=9,32,55,78,101, 124 (mod 138); g) x= 11, 28, 45 (mod 51).
199. Eunmmu. a) ax =b (mod 21), 0y epna (a, 21) =1, beZ,
b) ax = b(mod 21) takkocimama edyumra sra OYJIMIM ydyH, MacajiaH, 3 Ta
edrMra sra Oyauiu yuayH (a, 21)=3 Ba b conu 3 ra OYIUHHUINN 3apyp Ba CTapIUIND;
c) OyHJail TAKKOCJIaMaHH TY3UIIl MyMKHUH 3Mac.
200. 1 uroHb.
201. Eumymnmu. Kymm6 é3unaaurad COHHHM x Omtad OenuriaiMus, y XoJia
523-10° + x = 0 (mod 7-8-9), 6y epman x = -523000 = -352 = 152 (mod 504),
¢xu x = 504t + 152. x nunr kuiiMatn t = 0 Ba t = 1 ga y4 xonanu 6ynanu. by epnan
x1 =152, x, = 656.
202. x =200 (mod 440), spam x = 200; 640.
203. x =30 (mod 31), sseam x = 30, 61, 42.
204.a)x =3 +4t,y=1-3t; b) x =3+ 13t, y=-3 + 8t;
C)x=22-37t,y=-25+43t;d) x =17 + 37t, y = 20 +45t;
e)x=1+16t, y=1+ 27t; f) eunmra sra smac
g)x=4+17t,u=-11-53t; h) x =47 + 105t, y = 21 + 47t; 1) euumu HyK;
Dx=4+16t,y=7-11t; K) x =9+ 37t,y =3 + 12t; ) x =-7 + 15t, y = 12 — 23t.
205.x=2-4t,y=4+3t.t=0Bat=-1 ga Tamab KUIMHTAH XOCHJI OYIIa IH.
206. x =3 -5t,y =28 + 3t.
207. a) x =49 (mod 420); b) x = 4126 (mod 6300);
¢) x = 85056 (mod 130169); d) x = 9573 (mod 13923);
¢) eunmu iyk; T) eanmu HyK;
208. x =25 (mod 60).
209. 299 Ba 439.
210.a) x =y = [1J0Imod 7); b) eunmu WyK; c) eunmu HyK;

d) x1=[1Imod 12), y157(m0d 12X = 2Mod 1) Y. = 2aMod 12 X:=sMod 1) y357(m0d12).
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1. BOb. IMODPAHT TEHI'JTAMAJIAPA

211. (3,2)

212.(4,3)

213.(10,9001), (10,10999), (-10, 10999), (-10,9001)
214. (2°%,0), (0;2%)

215. (16;12;1)

216. (-4;9), (14;-21), (4;-9), (-14;21)

217. (-10;-11), (-10;9), (-3;-5), (-3;3), (2;-9), (2;3), (9:9), (9;-11)
218. (1;2;3), (3;2;7

219. m=1,n=1

220. n=2, m=3

221. .x=10,y=3

222. . euumea r2a >mac.

223, . 5?7[+57rt,tez.

224. . é(%+27z(q+(1+4q)t)j,b:i:jg a,a=0,q,t peZ.

nNneT x mz
—+——,Nn,meZ.

225 2. D%
4 2 10 5
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TJIOCCAPUN

Ne V36eKk THInIA Pyc Tmampa Huraus tuauaa

1 | Tymnam MHOXkeCTBO Lots of

o | Tynnam snementy DJIeMEHTBI MHOXKECTBA Elements of the set

3 by tynnam ITycroe MHOXECTBO Empty set

4. | Tymmam Kucymu [ToamHOMXKECTBO Subset

5 | Tynnamnap Tenrmuru PaBeHCTBa MHOXKECTB Equalities of sets

6. Comnuap Yucen Numbers

7 COHHMHT KYpPCAaTKUYH [Toka3zaren KoaruecTBa Quantity indicator

g | ByryH connap CenbIx yncen Of numbers

9 Ty6 comnnap Homepa BaHHBI Tub numbers
10, Mypakkab coHap CnoxHble yucia Compleks numbers
11, | Apudmernk mporpecus | ApuMETHUICCKAs IPOrPECCHs Arithmetic progression
12, | T'eomerpuk nporpecus [eomeTprueckas mporpeccus Geometric progression
13, Zzzli;fﬂp KAHME I f;jfiii:j:omamme Mutual value compatubility
14, DKBUBAJICHT TYIiamiap | DKBHUBaJICHTHBIC MHOXECTBA Eqiuvalent paskages
15, | Tymmam xysBatH MOIIHOCT MHOKECTBA Paskage capacity
16. CaHoKM TyTUTaM CueTHOE MHOKECTBO Countless collection
17 | Canoxens Tymiam HecueTHOE MHOXKECTBO Countless collections
18, | Hatypan connap Harypanusle yncna Natural numbers
19. Bynunaum mynocabatu Pa3genurenHslii moaxon The division approach
20, 63;;;1??5}1\2%?% Kpymueiinmuii reaepan riasa The largest general head
21 fi)rpzzliggylgnﬁ Munumannas obmas kparsoct | Minimum total multiplicity
22 Anroputm Anroputm Algorithm
23 Kacpiap ®dpakcun Fractions
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3aHKup Kacpiap

Llenabie qpobu

Chain fractions

24.
o5 Yekcus 3amKHp Kacpiaap | beCKOHOUYHBIE IETHBIE qpOOU Infinite chain fractions
26 V3nykcu3 Kacpiap HenpepoiBHbie 1p0odu Continuous fractions
27 Tenrnamanap VYpaBHeHus Equations
g Uusukiu TeHriaManap JIuHeitnble ypaBHEHUS Linear equations
W Kky1 HOMabIIyMiu .
29 JlBa HEM3BECTHBIX YPABHEHHUS Two unknown equations
- | TeHrIamanap
30, | AHMKMAC TCHIIaMap HeomnpeneneHnbie ypaBHEHHS Indefinite equations
31 | Eammnap Pemenus Solutions
30 | Mycoar eqnmiap [TonoXUTETHBIC PEIICHUSI Positive solutions
33, | Homabaym con HewsBecTHbIiT HOMEp Unknown number
34 DyHKIMATIAD OyHKIMHU Features
35, | Takkocnamanap CpaBHeHHs Comparisons
FOxopu napaxanu . .
36 CpaBHEHUsI BBICOKOTO YPOBHS High-level comparisons
- | TakKoCTaManap
VKkku xaumm Two-dimensional
37 JIByMepHBIC CpaBHEHUS .
- | TakKoCITaManap comparisons
3g. | Tenrcusmukiap HepaBencra Inequalities
39, | Hernpmanap cundu JIMCKOTHBIN KJ1acc Discount class
KynaityBunnapra o -
Y yB P Pasgenur Ha MHOXKUATETN Divide into multipliers
40. | axparum
a1 Komounartopnuk macana | KomOunaropHas 3amaua Combinarny sum
47 | Kombunaropuka Kombunatopuka Combinatoricc
43 S'prH aIMAaIITHPHIIL ITepactanoBku Permutations
44 Koadduument Koadduunent Coefficient
45 KomOunanus KomOunanus Combination
46 HrobTOH OMHOMU bunom HiopTOoHa Nyuton bean
47 | brHOMHUAT ko dumHT | BunoMunanHbie k03 dunmentsr | Binomial coefficients
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48 Vpunnamrupum [Tepemerienue Moving
49 YMymuii equm Oob1iee penicHue Common decision
50 bup xuHcan cucrema OpnHopoHas cucrema Homogeneous system
51 Ckansp Ckansp Scalar
Harypan conina
52 | o P P MmuoxecTBa Hatypannsix uncen | Sets of natural numbers
- | TYIuIamMu
53 BytyH connap Tymiamu MHoOKecTBa CEeIbIX YHCEeI Lots of numbers
Panuonan conna MHoO)kecTBa pallMOHAIHbBIX .
54. | P P Sets of rational numbers
- | TYIIamMu qrcen
Nppauuonain conna MHo)kecTBa MppauMOHAIHbBIX N
vpp P PP Sets of irrational numbers
95, | Tymnamn qrcen
AKUKHUI COHJIA MHoO)kecTBa AEHCTBUTETHBIX .
56 Xv P Reality numbers
- | TYIIaMu qrcen
57 Kynxan MHorousnen Polynomial
5g. | Moxyxn Monyn Module
59 Mycbar [TonoxuTenHbIi Positive
60 Manduit OtpunareaHsii Negative
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