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MAcanaiapHuSURa sMac, 6aKy QUKpP 3PRUHIUSY,
COZROM MAHMUEK, OPUZUHAUILK, APAMYSHAHIUKHY
manab Kuiaduean Macaranapiu eva ouauuioup.
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C¥3 BOIIH

BaranuMK3 MYCTAKWIUIMTH TABJIMM TH3IUMHIArM YIKaH y3rapHuuap
HKTHIOPIH YKyBuunap, tanabanapra Oynrar mynocabaTHu Xam TyOnaH
y3rapTHpaH. PecmyGrikaMuzHHUHT PUBOIKIIAHTAH MamJlakatiaap
napakacuaa TapaKiKHil STHIIM JKaMUAT ab30jlapH, alHWKCca, EIUIADHHHT
SPKHH (UKprail onvul japakacH, MyCTaKWw1 IKOIMH (aonusTiapu
HaTbkaapy Ounan OenrunaHany.

TanaGanapHuHr maTeMaTHK OWIMMIapHH Y3namTHpuMiOH, Manaka
XOCHII KMIHOIM Ba KyHMKMara sra Oynnim, danra Oynrad KA3HKWIINHH
parfaTiaHTHPHII Ba MAaTeMaTHKABHH MAaJaHMATHE IAKIIaHTHPHIIIA
MycTakyil (ukpram KOOMMMATHHE (acimalITHpHII MacanacH aloxXuia
axamuaT kach atanu.

Maskyp MacajajapHM Xan KANMIIAa pakamnap OunaH Huwiam
yCynnapuHu  VInamiTHpHL, —aifiukca, QuKpRardn  XpcoO-kurobnap
MaTeMaTHKa KOHYHTapHMHH SXIIMPOK TywyHuura &pmam Oepagm. Iy
Ounan Oupra, KOHCE:HTpaTLlPIﬂHallU KOOMIMSTHHM OIMMpajy, XOTHPaHH
MycTaxkammaiiow, OMp BaKTHHHI y3aupa OMp HeyTa TosAfapHH XOTHPaza
yuiab Typuio ManakacMHW = pHMBOMJIaMTHpanu. bynpmalt  XucoOnam
VCynNnapuHm Ypranagurad Kaiod, GUp Hewra Qukpnam Ty3urManapu
Ownad Onp BaKTHHHT {31712 MIINAIIHH Yprasa/m.

Vwby yxys xiimanMa MaATEMaTHKAHMAT MyXHM KHCMIIapumaH
Oynran Ty Ba Mypakkab coniap, Takkocnamanap nazapuacy ga Juodant
'l‘CHFJlﬂMﬂJIﬂpMHH CYWILLIHWHI Gllp HEua YCYJUlapHHH ypraunmra, TaxJini
Kuwnuuira Garnutanrad. YHaa 3parocden ransupn, Mepcen TyO coHnapu,
B anropwimn, Diinep ¢ynkuwacu, Jlexannp cumsonm, [lunodant
Tenrnamaiapu  épurwirad.  Tanabamapuuur  akamit  $aoIMATHHH
MycTraxkamnad, MaluryjJoT okapaéHapa BakTAaH OTHIHra épna
Oepanurad, Teskop Xucobnam HMMKoHWATHHW  OepyBud  ycyanap
Yprasuaras.
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V&ys kyanamma,yy 6o6man uGopar. Bupuuum Go6ga Tv6 Ba
Mypakkab comunap, Ty COHMap TYIUIAaMMHUHI YEKCH3JIUIH, 3parocheH
ranBupy, OYnuHmIn MyHocabaTu, 3Hr Karra yMyMuit 6YnyBuu Ba 3Hr
KHYHMK yMyM#il Kappams, EBKiIHA anropuT™Mu, YeKTH 3aHxHp Kacpiap Ba
MyHOCHO Kacpnap XoccanapH, CHCTEMATMK COWIap Ba yjap ycTuia
aMannap xamaa Ty6 cornap tapuxu 6aéH KuiuHrad. UkkuH4ue 6obaa
OyTyH cownap Xankacupa Takkocnamanap, YHHHT Xoccajapu Ba
verupmainap, cuHd Xxankacu, Oinep ¢yskumacu, DJiviep Ba Depma
TeOpeMacy, OMpHHYM Aapaxkanu TakKocnamanap Ba OMPHHYM Japaxand
TaKKociaManap CHCTeMacd MucolIap &pAaMHMAa  TYLIVHTHPWIraH.
Yunnun 606aa [uodanr TeHrnamanapy, OMPMHYK Hapaxand MKKH
HoMabnyMinH JluodauT TeHrnamManapuHUHT GYTyH palioHan e4dMIapHHU
TOMUII  YCYWIapH, AaHMKMac TEHrJaMaJlapEMHI YMYMM#  euuMd,
TEHIJIAMaHy¥ €HMIIHM copfanawTupyiy, Jlexawgp CHMBOAM Ba YHUHT
xoccanapu, TY6 momyn 6Viiuua wKopM Japaxkanu TaKKociaManap,
MKKHHYM Ba Y4HH4YH Taptubnu [uodaur TeHrnamanapd, COHHHHI
KypcaTkuyy, Ty0 Moayn 6¥iinya uHaexcnap, MKKM Xauii Takkocnamanap,
UMKKHHYM 1apiubiaHM aHuMKMac TeHrnamanap keur épurwirad. Xap Oup
MaB3y Muconnap OmiaH 6GaéH KuNMHraH Ba MYCTakMl HINAIM Y4yH
Maikiap Gepunras.

Vitnaiimuska, YKyB KyLnaHMa ¥3 YKyBUWIApUHK TOmanu, OOluKa
MaBxyn YKyB anabuérmapu KaTtopuAa KH3MKAapiAM MareMardka Ba
ONnuMIMana Macananapy Kypcd Oyiiuda ynapra OWIMMIApUHKM OLUMPHIIra
KyMmax 6epanu.

Ymby ¥KyB Ky/aHMaAaH nejaroruka onuii TabauM Myaccacanapy
Tanabanapu Ba npodeccop - yKuTysuinapy $oiaanaHUILIapH MyMKKH.

Myannugpnap
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BYTYH COHJIAP XAJIKACHJA BYJIUHAIN MYHOCASATH
1.1-§. Ty6 Ba mypaxkka6 connap. Ty6 coHaap TynIaMAHRET
YeKCHITUIH. IpaTocheH FaaBupH

Canam yuyH 1, 2, . HaTypan comnap wmnatmnagu. N={.2,.}
TYINaM 3ca Hamypan coHaap mynnamu neiiunanu. Arap a sa b narypan
COHNap y4yH DIyHma#l g HaTypan = CoH tommnub, a =b-+q 1mapr
6axapruica, y X0JIa a HaTypall COH b HaTypast COHTa 6ynuHadu, ReMu3,

Harypan coH Ty0 coH pekmnanu, y WKKWTa TYpNH Harypan
6ynysunra (6up Ba y3m) sra Gynca Mypakka® cOH aeiwiagn, arap YHHUHT
6ynyBunIap COHM MKKHTaAaH kyn oyica.

Bup con Ha Ty6, Ha Mypakkab conra Ternnum 3mac. Ty6 connap (Ba
YNapHHHT HaTypan napaxanapu) ¥3apo Ty6amp. Mypakka6G COHHHAT
Oupnan Qapkiu Hatypan 6¥1yBaMcH Va maH xatTa smac. By maprhan
Qotinanaun6 a CcOHHWHT TyO OymyBumnapuun ¢akar Ja JaH xarta
6yyiMaran Ty6 cOHNap opacHlaH HJTall KepakJINTH Kennb duKain.

Slna Gup ommmit ycyn - Ty® connap »xamsasmapuias doiianasmm.
Cynrru 200 #imn nunaa kynnab Ty6 cOHNM kanBannap TY3WiraH Ba Hamp
aTWnTaH. YnapHWur 3Hr XeHr pompach J.X. Jlexmepa 1060000 rana
6ynran oamii coHNapHy Y3 MaMra oNnajgu.

YuiHYN KW3WKAp/M YCyJl: a COHRaH Kkarra 6ynMaran Ty6 cosnap
*KaABaNuHU Ty3uml y4yH Opartocten FalBupy Ae6 atanyBuu ycyn MaBxyl.
By ycym 6¥itnua connap karopupa GWpHMBYM TomMnraH g 1y6 comra
Kappaiy 6¥nraH CoRSIapHH YUMPHIL, CYHI MKKHHYM p, Ty6 COHHH TonuO,
yHTa Kappajiy CORNapHy Y4MpHLI Ba X0ka3o. By sxapaéwnm Ja HaH xatTa
6Yvaran Ty6 conrawa naBoM 3TTHpHG, | maH g rava COHJIap KaTopHAaa
yunpriMail KoJiraH coHNap @ JiaH KaTTa Ty6 COHNapHM XOCH KHIakH.

Macanan: 2,3, 5,7, 11, 13, 17, 19 -1y6 counap, 4, 6, 8, 9, 10, 12,
14, 15 — Mypaxkab coHnap.

Tavpud. 1 gan dapxm ymymuit 6yiyBummapra sra Gynamaran
VIKKWTa HaTypasl COH y3apo myb coHnap neinanm.

Teopema. a - 6updan papxau namypan con 6yncun. ¥V xon0a yrunz
bupoan kamma srz Kuuux Hamypan 6ynysuucu myé conoup.
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Hcbor. Xalcm(ariau XaM, arap a : m 6ynub, m MypamcaG COH 6ynca,
m HUHT D quyaqncu 6ymmb, p<mBap+1.Y xonga aim Ba m:
p mapriapaaH a i p myHocabar kenud yukaau. By sca m — GupaaH karta
9HI KAYHK HaTypaul 6YmyBuw, AeraH waptra 3ua. Jlemak, m - Ty6 coH.
Xyaoca. By TeopemamaH, arap a Mypakkab cou 6Viaca, a HHHI
a.n6aT'ra 6uTTa Va nau karra 6ynmarau Ty6 6¥1yBuMcH 6op 6ynuiuu kenud
KA. Xakukarnau xam, a Mypakkab CoH, p 3ca YHHHI GMPAAH KaTTa 3Hr
kuauK TyG 6¥aypancu Gyncus. Y xonma mynpaii g con tomumb, a =
pq = p?éxu p < Ja kenu6 auxazu.
Hemak, GupaaH ka1Ta a Hatypan cox Ty6 CoH G6ymumm yuyu p < Ja
Ty6 coxnapHuur Gupopracura Xam GynuamMacnurn erapnu. Macanaw, 101
Ty6 COH G¥auuK Eku 6YIMACTHIHHYM AHUKNAII YSyH YHM V101 AaH KH4MK
6ymran 2,3,5,7 1y6 connapra 6ynu6 kypamus, 101 6y commapHumr
bupopracura xam 6YmunMaiiay, wyHuHr yayn 101 Ty6 coH sKaH.
Arap ¢ =91 6¥:ca, Ty6 con 6YnuIM EKi GYIMACTUIMHY aHUKIALLAA
Vo =9,..; 91 ra 6¥nuHMMHY TexwMpUw yayu 2, 3, 5, 7 cowiapra 6Ynu6
Kypamus, 613 91=7-133kannurunyu Tomamus. Jemax, 91 Mypakkab con
9KaH.
Mpucoa. 397, 401, 403, 409, 677 counapuaad Gupu Mypakka6 cou
Oy nuIuMBY KYpCaTHHT.
ApudmeTHKAHUKT 2COCHI TeopemacH
Teopema. Xap xauoaii namypan con 6upza menz, myb cou éxu
Kynatimyeuunapu mapmubuzaua anukauxda s20Ha ycynda my6 counap
Kynaummacuza éuunacu.
Hc6or. MatemaTuk UHAyKuusa MeTOAH Griad KCOOT Kunamuz.
1-6ockuy. Munyknua G6asucu n=1 Gyncun. Y xonaa Teopema HCOOT
oynam.
2-Gocku4. Xap kanznail 1<k<n yuyn Teopema TyFpu 6yncun. Suuu,
k=1 ra, Ty6 con &u xynaitTyBuunapu TapTuburauya Aroxa ycynaa ty6
COHJIap K¥maiftMacyra éiunany.
3-6ockiry. Arap »n TyG cou 6ymca, uc6oT TamMmoM. Arap n Mypakka6
coH O¥nca, y xonma 1<a<n Ba 1<b<p waptnaphy KaHOAT/AHTHpaJuraH
-myl-maii HaTypall Coryiap Masxyn 6ynnb, n=a-b uanyxuus dapasura k¥pa
a, b nap Ty6 comnap éxu kynaifrysuunapu TapTHOMraya aHUKIMKAA ATOHA

A

ycynna Ty6 connap kymaiirMacmra &innanu. Arap a, b nap Ty6 comnap
6ynca, ucOoT Tyraitan.

AKC Xonaa,

a = P1.D2s o Pier b=Pr41,Pica2s o O

OHau Oy EifiMa AToHa SKaWTUTHHHE HCOOT KMaMm3.

®dapaz Kunaltimk, n = gy, ..., qs TEHIJIMK n HAHT 0OlOKa &ifmMach
Gyncun. Byrnan, n=p;,Pa --DPm = q1,...qs Kkemw6 umkamu. By
TEHIJIMKHUHT HKKaNa TOMOHHHH p4 ra Bynaiinuk. V xonpa, p, Ba gy, ..., qs
nap Ty6 counmap SynAramnuMTM y9yH q,,..,Qs JNapiaH Oupu p, ra TEHT.
AHUKIHK y4YyH p;=q,; Oyncun. V xonna, py,...Dm=Gaz, ..,qs. By
€iiviimManap n JaH KHYMK COHJIAPHWHT &fimnManapy GYnraHmura yuyH,
MHOYKuus Qapasura Kypa, Kyna¥TyBdwnapu TapTuOMrada sroHa. n
HaTypayl COHHH Ty6 k¥naliTyBumnapra éifranuMn3aa, p, Ty6 con &itnnmana
@y MapTa, p, Ty® COH @, MapTa Ba XOKa3o, p,, Ty6 coH a,, MapTa
yapacun. V Xoima n =p;l,py%, ..py™ udoNa n HATypan COHFIHT
kanonux éuunmacu nefiwnany. KanoHux Eiinmana Ty6 kynaiiTysannapav
Yeuw TapTHGHMAA xKoHIAIITHDPCAK, EWWIMa iroHa 6N AHUK,
1-macana. Ty6 connap ajiupmacu maxmuza &wiamuran Gapua ToK
COHTapHY TOTIMHE.
Eunm. Ty6 connapaan Gutracy, anbarra, xydT 6yaumm xepak, CIyHHHT
Y9YH N =p-2, 6y epaa p — xy¢dt 6¥nmaran Ty6 com.
2- macana. N =3n+2(m=1,2,..) COHHYHT KB&HPAaTHHI HATYpal COH KBaJApaTH
Ba Ty6 cOH HMFUHIMCH [aKTNAA E3W1U MyMKHMH 3MACIUIMHY HCOOTIAHT.
Eunw. Arap N =n*+p 6¥inica, y Xonaa p =(N=n)(N +n), OyHnan
N-n=LN+n=p nemak, 2N=1+p EKH p=2N-l=6m+3, Oy 3ca MyMKUH
amac.
3-macana. Mavnywmky, p, p+10, p+14 COHJIap Ty6. p HU TOIHHT.
Egmm. p, p+10, p+14 connapnan kamuga 6urracu 3 ra oymunagw. JleMax,

p=3.

4-macana. 127 TyG &ku Mypaxkab COH IKAHITMIHHY AHHKJIAMNT.

Euww. Vi27 nan ommaiiguran 2, 3, 5, 7, 11 1y6 comnap 127 mHm
6y nyBunnapu

aMac, fiemak, Oy con Ty6 couzmp.
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S-macana. Arap Ty6 p, g cownap yuyH x°—px+q =0 ksampar™

TEHIJlaMa UKKUTa Typiu 6YTyH euumra 3ra 6ynca, p, g fap TOMWICHH.
Equw. Tedrnamauusr eunmnapu x; < X, 1MAPTHH KAHOATIAHTUPCHH.
Buer dopmynanapura kypa, p = x; + X3, ¢ = X;X;.
g-Ty6 cox 6¥nraHu y4yH OXUpry TeHrIMKIaH x; = 1 6Ynanu sa 6yunau
- q=x3 p=1+x; — ukkuTa KeTMa — KeT Ty0 COH SKaWIUIH Keaub
4ukanu. By aca paxar g=2, p=3 OynarangaruHa ypuHIH.
6-macana. 2320 Ba 2350 comnapu opacuma oitnamran 6apua TY6
COHJIAPHU TOIMHT.
Euymu. Eaumun copmanammrupmin makcagupa 2321 man 2349  raua
6yaran connap karopuaa xydr, 0 Ba 5 Gunad TyrajulaHaguran CoOHIapHH
€3MacnIuK MyYMKMH, 4yHKH Oy coniap Ty6 amac. demak: 2321, 2323, 2327,
2329, 2331, 2333, 2337, 2339, 2341, 2343, 2347, 2349.
By connap xaropuaas 3 ra 6ynusagurannaphu Yunpamus (3 ra 6yauHmL
anoMatupan (oiinananamus). By comnap: 2331, 2337, 2343, 2349
Konran connap: 2321, 2323, 2327, 2329, 2333, 2339, 2341, 2347.
By karopaa 5 ra kappamM coH Gyamaramnuru cababnu 7 ra kappanu
COHJNapHH Yuupamu3. by Kyihmuparmua amanra owmpunanu. Karopaaru
6upuH4Y COHHM 7 Ia
6ynamus:

2321 =17-331 +4.

Konmux 4 aau (7 rava 3 eyumuMaiinud) 7 ra xappalid COH Harypal
CoHyiap Karopynary 2321 naH KeMHIHM YYHHYM COHJIMTH KENub yukaau,
AbHU 2324 Ba my 2324 paH kejiunri Oapua 7 4 connap Oynamu. AvHu:
2331, 2338, 2345. 11 ra xappanu con 2321.

Bynpan keiuM xenamurad 11 ra xappamu cownap 2332, 2343 comsap
yaupunrad. 13 ra Kappanu CcOHAapHM TONAaMH3: KOJNTaH COHNappaH
OupuH4M coH 2323 1u 13 ra 6ynamus:

2323=13-178+9.

Memak, 13 ra kappanu COH HaTypan cownap karopuna 2323 nau
TYPTTa KeiiuH KenraH (9+4=13) 6ynamy, abuu 2327. By COHHM yunupaMus.
13 ra 6ynuuaguras Keitunru coH 2340, Gy co yumpuarad. 2350 < 49
Oynrawnurn cababnu Oy xapa&uHu To 47 TyO CoHraya JasOM STTUPHLI

8

Kepak. 2329 — 17 ra xappann, 2323 — 23 ra xkappanu comnap. Konran 2333,
2339, 2341, 2347 connap Ty6 cornap 6¥nanu.
7-macana. UXTHEPHUi1 onTHTa KeTMa-KeT HaTypall COHNap YYyH yiapmaH
tbakaT OWTTAaCHHWHAT OYmyBunicH OynagvraH Ty0O COH TOMWIMIIKMHY
ncboTnasr.
Eunm. Kerma—xer Oynraw, n, n+l, nt2, n+3, n+4, n+5 cornapau
onaMu3. Arap n conM 5 ra 6ynmuuMmaca, n+1, n+2, n+3, n+4 connapunas
thakar 6urracu 6ewra 6ynunann. Arap # conu 5 ra 6ynuHca, n+5 xam S ra
6y nunamgy.
V Xonza, 5 ra 6ynuuMaiiguran n+1, n+2, n+3, n+4 coHnapAaH MKKMTacH
2 ra 6ynmuamaiign. Iy wkxwra TOK comyiapgaH Oupw, anbatra, 3 ra
6ynurmaiinn. demak, 2 ra, 3 ra Ba 5 ra OynuHMarad Iy coH 5 HaH
KaTTapok Ty6 coxra 6ynuHany.

n, nt+l, nt2, n+3, nt+4, n+5 counapu opacupa my TyO COHra
6ynHaguTaH COH ATOHa.
8-macana. py, Py, ...,Pn TyO coHNap yayn b = p;p,..p, +1 conn 1y6
coH Oynagumn?
Eupm. 2 -3 -5 -7 -11 - 13+ 1 = 30031 = 59 - 509. Hyx, 1y6 con
6ynmaiigyn. SieHM Mypakkab com.
9-macana. 28 + 3'® iinruHmEg Ty6 KymalTyBUMNapra aXpaTHHT.
Eanm.
218 4 38— (224 32) (2% — 2232 4 3% ) (212 = 26 . 36 4 312 )=
=13-61(2"%-2%3°+32)=13.61-488881=13 - 61- 37 - 73 -181.
10-macana. Kyiinnarnnapan ncGoT/IaHT:

a) Arap a cou p Ty6 conra 6¥nuHMaca, y Xonna a, p comnap ¥3apo
TY6 6ynamu.

b) Arap 6up Heura coH KynaiitmMacu p Ty6 coHra GYmiHca, y Xonaa
YHH TAUWKWI KWIrah kynadTyBunnapaas xammaa 6UTTack p ra 6yMHany.
Eanum. a) Teckapucnuu apas Kunamus, seam g co bepwirad p Ty6
corra 6ynuAMacman, y 6unad 1 nan dapxim yMymait 6yaysumra sra
6% ncun.
P coH Ty6 6¥nramury 6ouc 6y ymymuit Gymysum ¢akatr p 6yna onama,
SbHH a COn p Ty6 conra 6¥auHap sxaH. 3upauaTra ara 6ynau.
b) Arap 6mp Hewra cCoHnapHWHr KymaitTmacw p Ty6 comra GymmHwO,
x¥naiirysmnap 6apuacy p ra GymmeMaca: (a) xoccara kypa yiaap p Ty6

9
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coHu Sunan 573ap(;,\w Ty6 6¥nanu. Jemak, Gepwiran xynaiitma xam p 1y6
coHu Oznau ¥3apo 1y6. By 3ca summuarra onub keamy.
11-macana. 3, 5 Ba 7 coHnap Aroma yd srusax COHJap (AbHU aliupMacu 2
Fa TeHr GynraH apuMeTHK mporpeccust TALIKHT 5TYBuM 3 Ta TY6 COH)
TALIKKI 3THOIMHY HCOOT/auT.
Eumin. p, p +2 Bap + 4 (p > 3 ) connapuu kypamus. p=3g+1 (9=2.4,.)
6yaca, p+2 — coH Mypakkab coH 6ynamm (3 ra 6ynumaawn). Arap
p=g+2(q=12,..) 6¥nca, p+4 Mypakkab con 6ynaan.
12-macana. p > 3 1y6 con yayn 24 | p? — 1 MmyHocadaTHu HCEOTIANT.
Eunw. p — 1, p + 1 xet™a — ket xydr cornapaas 6urracy 4 ra 6urracy 3
ra 6ymunazu. Memak, p? — 1 = (p — 1)(p + 1) con 24 ra 6ymunau.
13-macana. 3n+2(n=12) KypuHMmIAarH SHr KarTa Ty6 coH Maskyn
SMaCIMIrHHU AcGOTRAHY.
Egam. K=2.3-5-..-p+2 KYPUHUWAArR COHHH KapaiimMus, Oy epaa p=3n+2
KypuHHIIIAry coH (K COHHM XaM LIy KypUHHILIAry COH). K HHHI KaHOHHK
EiiwnMacuna p mam Karra Ty6 comnap masxyn sa Oyaap opacupa 3n+2
KYPUHMILIaTH Ty6 COH MaBXyd. 3n+1 KYpHUHHUILAAry Ty6 counap
Kyna#rMacy sHa uly mwaknra sra 6ynranmuru ca6abmm y K ra tenr 6yna
onmaiimu. Jlemax, p kaHpaai 6YNMINAAH KaThy Hasap, 3n+2 KypunuLiary
P AaH KarTa Ty6 coH MaBxy.
14-macana. Kanpait Harypan n coumaap YYYH 3n-4, 4n-5, 5n-3
KYDHHHUIULATH YdTa CoHnap Gapuacu Ty6 6ynanu?
Eunm. By comnap (3n-4)H(4n-5)+(5n-3)=12n-12=12(n-1) - XKyt
6ynranu y4yH ynapaan xkameaa Gutracy, anbarra, KydT, AbHU 2 ra TeHr
6ynamu. AMMO, 4n-5 ToK Oynramnury caGabmu, Kyiugard XOJUTapHH
KapalluMu3 eTapiiu:
3In—4=2en=28u5n-3=2e@n=1

Arap n=1 6¥nca, 4n-5=—1.

Arap n=2 6¥nca, 4n-5=3, 5n-3=7. [lemax, n=2.
15-macana. »>2 connan karra 6ynmaray Gapua Ty6 comnap kymaitmacu
n AaH katTa 6¥numuny ucbornanr.,
E4uiB. p — Ty6 COH p<n IIApTHU KAHOATIAHTAPYBYM SHI KATTa Ty0 con
6¥ncuH. '
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N=2-3-5....p—1 COHHWHT KaHOHWK Eiwimacu ¢akaT » OaH karTa TY6
connapnad nGopar. Jlemak, N>n BaGyHman N=2.3.5....p>n
16-macana. 271952 — 108878 + 101528 comu 26460 ra 6¥mammmemm

McOoTnanr.

Eanm. 26460 = 22 - 33 . 5 - 72 xaHOHMK EiANMaHR XOCWT KEIaMH3.

A = 271958 — 108878 + 101528 conmm 271958 — (108878 —
101528) \

KYpHHUImAa E3amu3. By coH 5 - 72 ra 6Ynunami. XakAKaTaaH XaM
27195=3-5-72%.37,108878 — 101528 aitpma 3ca 10887 — 10152 =
735 =3 -5 - 72 ra 6ynunann.

Bomxa TapadaaH, A = (271958 — 10887%) + 101528
Kypusymyan 4 comu 2233 ra 6ymuEmMmm xenm6 . wMKamM, HYRKU
271958 — 108878 COH 27195 — 10887 = 16308 = 22 . 33

151 ra 6Gynunany, 10152 con sca 10152 = 23 - 33 . 47 xanonwk &iimmvara
sra. Illynpait xwnn6, Hatixaga 4 cond 5-72 ra Ba 22- 33commra
OysmHmmHHN Xockn Kwinuk. emak, y 26460 = 22.33.5.72 conwra
XaM Oy nHagn.

17-macana. Ilynnait 50 Ta HaTypan cOHNap TONMICHHKM, yjapaaH xed
6upn Gomkacura GynunMmaiigu, ammo MXTHEPHI  WKKWTACHHHHT
kynaiirMack Konrar 48 Ta connapaan 6apuacura GynuHagy.

Ewam. p,, ..., psg — Ty6 connap 6yncun.

Ay =p} P50, A2 =D1 D5 D3 - Dsor wosAgo = Py Py
pZp CoHNap Macana mapTHHM KaHOZTNAHTADHIIMEN KypcaTamus.
XakukaTran xam, arap i # j 6ynca, Ai/A; = pi/pj con Oyryn Gynmaiimm.
Bynnau tawxapm, A;4; = (p; - ... Pso)?D; - Pj COH Ay, ..., A5 COHIAPHUHT
6apuacwra 6ynunanm.
18-macana. p ma 8p*+1 — TY6 commap 6ynca, 8p*+2p+1 TYy6 coH
6y ummiHY ncboTnanr.

Egnm. p Ba 8p*+1 — Ty6 comnap 6yaramnuru cababms p = 3 6ymum
Kepak, YyHKM p=3k+18kH 3k+2 Gyuranna 8p*+1 Ty6 GynmMaiimu. Memax,
8p’ +2p+1=79 — 6y TY6 COH.

19-macana. T'eomerpux nporpeccusiga OWpAHYM, YHUHYM Ba YTTH3MHIA
Xalytap HaTypan connap 6¥nca, yHuHr WMrMpMaHdy Xad¥ XaM HaTypan COH
Oynumuny ucGornaur.
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w
Euum. a,,a;,..,a, — OepwiraH [EOMETPHK NPOrpeccHs, g—YHUHI

Maxpaiu 6yncuE. Macana maprura Kypa, a;, G;0 = @,q4° Ba Gzg =
a,q%° counap Hatypan cowap 6ynanu. Ulysusr yuyu g° Ba g° — myc6ar
pauuonan cornap. Jemax, q2 = q2?/(q°)® sa q = q°/(q?)* cownap xam
paunoHan connap 6ynagu. ¢ = m /n 6yncuu, Oy epma m Ba n Harypan
y3apo Ty6 connap.
az = a,m? /n?®
HaTypan cod, m”’ Ba n”’ ¥3apo Ty6 G¥nranu yuyH a, CoH n°° ra 6YIMHraHu
xkenu6 uuxagy. Jemax, a;o = a,q'° = a,m'?/n'? con wnarypan con
6ynany.
20-macana. Kaiicu Hatypan n cod yayn n® + n* + 1 cou ty6 6ynamu?
Eunmut, n=1 6ynca, n* + n* + 1 = 3 — 1y6 con.
s+nt+l=n+nt+nd-nP-n?-n+nf+nt+l=
=32 +n+1)-n@?+n+1)+@n2+n+1) =
=mP-n+1DM*+n+1)
MyBocabatnap YpuHIn.

Mawnymiy, n> 1 6ynraupan® —n+1>1,n2+n+1>1
6ynanu. Jemak, 6y xonna n® + n* + 1 cou 6upnan xarra HaTypan coHnap
kynaiTMacura Eiiunany, spuu y Ty6 smac. Jlemax, n=1.
21-macana. a* + 4b* con Ty6 con 6ynamuran 6apya HaTypan a, b connap
TONHJICHH.

Egnms.
a* + 4b* = a* + 4b* + 4a2b? — 4a?b? = (a® + 2b?)? — 4a®b* =
= (a? + 2b% + 2ab)(a? + 2b* — 2ab)
= [(a + b)? + b?][(a — b)? + b?]

Papmauku, (a+ b)?+ b2 > 1. Jlemak, a*+4b* con Ty6 coH

6ymmu yuyR
(@+b)?+b*=1
TeHruK 6axapUIUInM 3apyp Ba eTapiy.

By Tenrnuk daxar a=b=1 Gyarauna Gaxapunanu. By coHnap 3ca

_Macajia WapTHHU KaHOaTIaHTHPaLH. 2
Hsox. Anabuétnapaa a* + 4b* = [(a + b)? + b*1[(a — b)* + b*]

aiiauar Codu Wepmen' aitruara fe6 IOPUTHIAIH -

! Copi HKepmen-{pannys maremarury, daitnacyd ba mexamik.
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22-macana. 2°-1 Ba 2"+1(n>2) connap 6up BakTha TY6 comnap 6yma
ofMacnuruiyM ucbornasr.

Eunuw. 2" =3g+1 éki 2" =3¢+2 KypUHMINra sra. bupunau xonaa 2" -1=3g —
Mypakkab coH, YyHkM n>2 Ja g¢>1 O6Yymnum xepax. HMkkuHuM Xonga

2" +1=3q+3— AiHa MYpaKKal COH.
23-macaaa. Arap p Ty6 con Ba 0<k<p 6¥aca, y xonza,
. 1-2-(p—1p

Cp = 1:2Uk=Dk-1-2-(p-k-1Dp-k
6uHoMuan ko3¢ duuresT p Ty6 conra 6ynunanu.
Euum. bunomuan xo3dduuueHt 6yTyn con 6ynranuu Gouc, yuu
1-2-.-(p — 1)p cyparu Maxpaxura 6ynunany. 0 <k < p 6ynranu yayH

1:2k=-1k-1-2-(@—k-D@—-k)=k!'(p-Kk)!

coun p cod Ounak ¥y3apo Ty6 con. Llynuar yayn 1-2--(p—1p
CypaTHMHT (aKar
1-2-- (p — 1)p KynaifTyBancH Maxpaxra 6y muaany.
24-macana. Mypaxka6 a conununr 1 nan ¢apkny 3HT KM4HK OyBumcH
va connaan karra 6ynmaran Ty6 con 6ynuimmuHM HCGOTAHT.
Euynm. Harypan COHnapHMAr TynnaMd KyHAMAaH yeraparaHnurgaas a
coHHHHMHr 1 fan ¢apkiu sHr ku4ux GymyBuHCH MaBxyh Oynumu xenub
uMKagy Ba 6u3 yHu b opkanu 6enrunaiimus.

Hactnab, b connnn Ty6 con 6¥nuimnn ncboTnadiMus. Arap 6u3 yHd
Mmypakkab coH me6 ¢apas kuicak, y y3uOaH KM4MK OynraH Harypan
6yayBuura sra 6yarannury kenub yuxkama Ba Oy 6yiaysqu a COHMHM XaM
6ynanu. bynnai 6ymmuu mymxun sMac. lemMax, b conu Ty6 con Gynanu.
a=bq TeHrMHMKAaH g OYAHHMA G COHMHM HaTypan GYJyBYMCH SKAHIHIH
xenu6 yukaan. Jlemak, b coHuHH Tabpudura xypa q = b TeHICUNUK
axapunany. 1y Tenrcusnuxnan gofinananu6, a = bq = bb = b? ra ara

Oynamus.
Uzox. by Macana a conupaH katta OynmaraH Ty6 COHAapHH

ronumpa dpamocger zaneupw’ ne6 aranagural oMMl yCyngaH
doiiganaHuLIra AIMKOH Oepann. YHUHr MOXpATH OWIaH TaHMIIAMHS.

2 Dparochoen (v 276-194 fwitap) — xazwmuil OROMMIK Onun. KyGHn HKNHNAW MOCInaCHHW CLMMIrD JOHP MAXCYC

Kypun4a
(me3onsBait)in xauwd KLATaH.
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1,2,3, ...,a connap vuuaa % 3, 5, 7, ..., Ty0 coHnapu Ba ynapra
OYymuHagirasn COHIapy KeTMa—KeT yuupunann. byHaa:

a) p Ty0 conura 6ynMHaauraH COHJIApHH YUMPHIUHU p’ nav Gounaiu
Kepak;

6) yuupum xapaéHuru Va COHMIaR Karra 6ynmaraH Ty6 comnap
YUVH §¥TKa3Hill eTapiy.

Harmxaga a coumpad katra OynmaraH Ty6 connap yuupunmaii
KOJIafix.
25-macana. p — 1y6 coH 6yncuH.

a) p OaH xuauK Ba y Omnman ¥3apo Ty6 6ynraH HaTypan coHnap
HedTa?

6) p* naH kvuuK Ba y GuiaH Y3apo Ty6 6ynraH Hatypan connap
Heura?
Eunm. 2) Bapua p AaH KW4HK HaTypas coHnap y 6wuiaH yzapo Ty6 6ynanu.

YnapuwHT coHM 3ca p—1 ra TeHr.

6) Bapua p’ nan KuuMK Ba p ra kappanu GYIMaraH HaTypal COHJIap
p” 6unan y3ape Ty6 Gy¥namn.

p2 IaH KM9HK Ba p ra Kappaiu CoHnap p, 2p, ..., (p — 1)p xypunuiara
ara. YiapHUHT coHM p—1 ra TeHr. Jlemak, p’ naH xvumx Ba y Guian y3apo
Ty6 6¥:ras connap

@*-D-@-D=p"-p

Ta 6ynamu. a) p-1; 6) p>p.
26-macana. (Esxman Teopemacu)’ . Ty corUTap deKcHs Kymimp.
Eanm. Tecxapucuum ¢apas kwiamus, ssHH (akar » Ta Ty6 cowmap
maBxyn 6yncuH. b = p,p,..p,+1 coHuHn onalinuk. Y 6apuya
D1, D2, -, P, TYO COHNapman kaTTa GynrasM ydyH Mypakkab coH Gynamu.
Jemax, yHunr 1 JaH dapkium sHT KMuuK p Hatypan 6ymysawcu Ty6 coH
6ymb, y p1, D2, ..., Py 1apJaH OGupopracu 6unan ycrMa-ycT TyIIAaH, SbHA
b Ba py, Py, .., Pn COHNaAp b ra 6up BakTAa GYMUHAAM.

emax, 1 = pyp; ...pp, — b conu p ra 6ynuHami. SUIOMAT.

HM3o0x. 2006 iwnna 232582657 1 —couu Ty6 con O¥mmuim
TekmMpwiAK. By COH XO3Mprava sHr xarra MawiyMm Oynrad Ty06 CcOH
6ymu6, y M no3upoH cuctemaa 9808358 Ta pakamnan ubopar.

3 Bpxyma (M.a 356-300 p.)— i K onim. T pua & puaAR GHDH.

27-macana. e; = 2, €, = €,€; ...e;_q + 1 (n = 2) Tenrnukiap EpraMuza
AHMK/IAHIaH KeTMa — KeTnHk dakat Ty6 connapaas udopar 0ynamumu?
Eunm. ik, es = 1807 = 13 - 139.

28-macana. MxTuépuit Harypan n y4yH n Ta KeTMa-KeT Mypakkab coHnmap
MaBXYAMUIHHY KYpCaTHHT.

Euum. 1:2:3-...-(n+1)+2 con2ra 1-2-3-...-(n+1)+2,.,
1-2-3-..-(n+1)+n+1 cou ntl ra 6ynudranu yyy, Oy counap
Macana IapTUHY KaHOATIaHTHPAUH. ‘ '
29-macana. 3, 7, 11, ... qekcu3 apudMeTuK mporpeccusna Ty6 conrap
yexcu3 Ky OYAUIIMHE KYPCATLHT.

Eumm. Teckapucunmu ¢apas xunamus, seHM OepuiraH mporpeccuina
daxarnTap; = 3,p2 = 7, ..., Py TyO conmap masxyn 6yncau.

b = 4p, ...p, + 3 conunu onaiinux. ¥ 6apya p,, Py, ..., Pn TyO COHNAPAAH
xeu Kaifcucura 6ymuamacias, 4k+3 KypHHMIUAard p HaTypan 6ymyBumra
sra. 3UAIHATIIAKKA KeNAUK.

30-mvacana. 1001001001 conmuur 10000 pau xarra Oynmarad TyO
6ynysuunapiiaH 3HT KaTTaCUHH TONUHI.

Eymul. 1001001001 = 1001 - 10° + 1001 = 1001 - (106 + 1) =7~
11-13v(106+1)=7-11-13-(102+1)-(104-—102+1)=7-11-
13.101-9901

Xaso6. 9901

1.2-§. Byaunmn myHocadary. HaTypan con, BaTypaJ
Gy xyBUBAAPHHHAT COHH Ba HEFUHAHCH

(Z.+,) - GyTyH COHnap xankacy, a.beZ.

Mabiymky, a COHM b conura 6ynuHanu, arap UIyHpad ¢ COHH (cez),
Tomunca, 6ysna z=b-c Gynca. Bynunuiura Huc6aTas xoccanapu:
)W(ae Z)a‘a, wxu a=a-l
Da:bab:c=a:c,
3yaibAbic=> (atb)ic
4)aib ablc= (atb)lc
S)aic,mov(be Z)ab)ic
6)aib = (—a)ibaai(-b)a(-a)i(-b)
NV (ae Z)a+0, alo
a=0aaib=laj2lb|
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Tawpud. a 6ytyn connut b ra ( %=0) xoyupuknu oYnuwm ne6, myusail

6yT'YHb-an<b(q-£-l) pa 0<a-b-g<b q.re? COHTa alTHNannKH,

KyHHIard TEHIIMK Oaskapunam:
a=bg+r,0<r<4b|.
Ky¥ingarn TeopeMa MyXaM axaMusTra ara.

1 - Teopema. abeZb»+0Kanuail OyMIMINKIAH KaTkM Hazap, @ HM b r1a
JOMMO 6Mp KMHMATIH KOJINKIM OYIMLIN MYMKUH.

Hebor. a) beZ, b>0. b Yemm  raprudbuna

JKOMNAMTHPHAO YHKAMH3I: ..., b(-2), h(-1),50,5L 52, ...

Kappaju  COHJIapHH

bgeZ, 6YncuR. DHT KatTa OyTYH COH, a jaH ycTyH 6Yamacus. ¥V xonia,
r=n.

YHOa:

b-gsa<blg+1) B2 0<a-b-g<b. y=a—b-g OpKaJm Oearunaimus,

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

b) beZ,b<0 xoccacuuu kypuG umkammz, ¥V Xonza, -b>0. a) Xoccacura

MYBOQHK, nryHaai greZ MaBiKy1,
a=(-b)y-q+r, 0<r<-b &m a=b-(-g)+r,0sr<-b.
HroHajinri. g,r,q,. r, OyTyH connap OysicuH, OyHaa a=5b-g+r Ba
a=b-g+r,0<rdb| &0<r, b].
By HucbaTnapaas:
b(a=a)=r-r.0<|,—r|dbi=lbig—q, Hr -] (1.1

ra sra 6ynaMus.

Arap g # g, ne6 dapaz xwinHca, (1.1) =) —r|2b| Oyaranimra cababin
KapaMma-xapmu (¢ukpra kennek. Jemak, g # ¢;. Y xonga, (1.1) gan kenmud

UKaaIHu, r==n.
M3o0x. IllyHn aifitmu sxoM3kd, oxupru gl xocca OYnunnm Guiax

— &Hd B —

2 ra kappanu OyTyH coninap (awau. 2k k € Z, KypHHHILmATH
counap) xcyghm, 2 ra kappaau Gynmaran Syrye coHnap (awuu, 2k+1,k €
Z , KYpHHHUITATY CORJIAp) 3ca mox counap, aed roputunany.

byraa kyitunarunap ypuHmu:

a) VKkuTa TOK COHNApPHUHr HufFMHIMCH Ba aliupMacu XKydr,
KynairyMacy 3ca TOK coH 0¥nanu.

0) Mkkura xy{T COHIaPHHHTI HUFKHAHCH, alMpMacH Ba KynairTMacu

wydT coH O¥nanu.
I-macana. a conuy 13 ra 6ynranna Tynukmac 0Y¥minma 17 ra Tenr dyica,
d HHHT 3HT KarTa KHHMaTHHH TOTIMHI.
Evmm. Macana waprtura kypa, a = 13-17+r, 0 <r < 13. JeMak, r =12
O¥iraHjia ¢ SHr KaTTa KnitMarra 3pumany, sbad 13-17 + 12 =233,
2-macana. a) g+l con 3 ra Oynuuca, 4+7a coH xam 3 ra OVIHMHUIIMHK
ucbornanr:

b) 2+a Ba 35-b coumap 11 ra Gynuuca, a+b con xam 11 ra
6¥nuHUUIMHY HCOOTIAHT.
Eumnn.
@) 4+ 7a = 4(a + 1) + 3a 6yaraun yuyn 4+7a con 3 ra OynuHagu.
by a+b=2+a)-(35—b)+33 oynraun yuyn a+b cou 11 ra
Oy nuuam.
3-macana. Bymunysum 371, TVauxkmac O6Ynuuma 14 ra Tenr Oyuca,
O¥nyBuM Ba yHra MOC KOJIAMKIAPHM TOHHT.
Eumm. Macana waprura kypa, 371 = b-14 +r, 0 < r < b, Syngau 14h <
371, b <26. Gouika TomoHaad 156 > 371, 6yunan b > 24, Memak, b=25: 26
Bar=21; 7 0ynanm.
4-macana. Uxtupuii m Ba 1 OyTyH connap mn(m + n) coun xyQpr coH
OynummuHy ncboTnaur.
Euum. Arap m Ba n cOHnapaan dupoptacu xydr 6yaca, y xonna mn(m +
n) coun uxy(pr con Oy Mabnym. IlyuuHr yuys m Ba » CcORjap
HxKanacH XaM Tok, oynaiu ned dapas kumavuz. YV xonma, MKKWTa TOK
COHMApPHUHT m~+7 HEFrrauaucy sxy T con 6ynranmuru cababnn mn(m + n)

COHM )y OYamu.
5-macaaa. q coHHM b conra 6¥aranza OyIIHMa g Ba HOIMAC KOJMK 7 Ta

GOFIMK MyJioxazanapHu OyTYH COHRap yuyH smac, Gaimky Harypan coHnap

TORBEASHEN KARABHL HAEYPAT 7] cotira lciﬁ‘mm—ﬁw&_
OLIY VA O'RTA,MAXSUS TA'LIM VAZIRLIGH | . O'ZBEKISTON RESPUBLIKASI b

QBTN T yiLovaTI CHIRCHIQ 5 OLIV VA O'RTA MAXSUS TA'LIM VAZIRLIC
_DAVLAT PEDAGOGIKA INSTITUTI TOSHKENT VILOYAYI CHIRCHIQ |

1-FILIALI AXBOROT RESURS MARKA™

yU9yH IOPUTHINTA IMKOH ApaTaa.
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Egnni. an = bgn + rn gan rn < bia a<l.
r

6-macana. Bepwiran eTTHTa COHAaH nx'mépfm OJITUTACHHUHT HIFHHIONCK
5 ra 6ysmHann. by connap xap 6vpu S ra 6¥uHUTIMHY HcOOTHAHT.
Eanm. Bepwriran counapem a, b, ¢, d, e, / g OpKany, VIapHUHT
MMFMHIMCHEY 2ca k opKand GenraiiMus. MacanaHuHr WapTira xypa
k—a, k-b k-c, k-d  k—-e k—f k-g
alinpmanap 6apvacy 5 ra 6yminagn. Ynapau Kymmo,
7k—(@a+b+c+d+e+f+g) =6k

TEHTJINKHA XOCWJ Kuinamu3. Bynpnau 6m conm 5 ra 6yammmmu xemid
quKann. by aca k conu S ra 6imunranga 6axapunany.

Iysapait kunub, £ Ba k&—a connap 5 ra 6¥nuHany, neMax, a=k-(k-a)
COH Xam 5 ra 6ynunanm.

Xynmn myHpah, konraH b, ¢, d, e, f Ba g connap 5 ra 6ynuHMIIK
ucboTaaHagy.
7-macana. Y4ra KkerMa - KeT HaTypan cownapagaH Ourrack 3 ra
Oy MMHUILMHY UCOOTNAHT.
Eunm. Harypan coHnM 3m, 3m + 1, 3m + 2 connapeunr 6urracu
maxiuaa udoaanam MyMkuH. Arap n = 3m 6ynca, y xonaa 3|n; arap n =
3m+ 1 6¥nca, y xonna 3|n + 2; arap n = 3m + 2 6¥nca, y Xonga 3{n+1.
8-macana. a) 3 Ta KerMa—KeT HaTypan COHJIapDHMHI Kymaitvacu 6 ra
OYMMHALIMHY UCOOTNAHT.

b) 5 Ta kerMa — KeT HaTypaj COHNapHHHr kynaWTtmacu 120 ra
OYNTMBWIAHY NCOOTIIAHT.
Euumm. a) Bepunran cornapaas kamyga 6uttacy syt con O¥iranu yuyH
kynaiit™a 2 ra 6yyimHaay. Xynon myHpgai, OGepulirad COHnapaaH kamHaa
6utracy 3 ra kappamu Gynranu yyyH kxymairMa 3 ra 6ynunamu. demax,
KypaitrMa 6=2-3 ra 6¥nmnann.

b) Bepuiran connapaan kamuaa 6uTTacH 5 ra, kamua 6urracu 3 ra,
KamHa MKKATACH 2 Ta OYNHHAINN aHWK,

BynpaH Tamkapy, 2 ra 6ynusHanuran counapnaH kamuua Gutracu 4
ra 6yIuErany ydys Kynaiitma 5-3-2-4=120 ra 6ynunanm.
9-macana. Arap Gemr Xonanu coH 41 ra 6ymuHca, niy COHHH TalIKWI
KAITaH pakamJIapHH aiianMa aJMalITHpHil EpaamMunia XoCH OynraH xap
KaHnaii CoHHMAT 41 ra 6YTHHUIINHY HCOOTAHT.
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Eupui. bem XoHany cOH N=10'a+10°b+10°c+10d+e Oyncus Ba y 41 ra
GyJiMHCHH. Pakamnapuu afinanMa anMawuTHpHmas (yanra OHp pakamra)
Kyiiugard COHHH XOCU KH1aMu3:
N =10‘b+10’<‘+102a’+10d+a=10(10‘a+lO’b«i-lOzc+10d+e)—IOSa+a= 10N —99999a.
41| N Ba 41|99999 nau 41| N; kenub uukazy.
10-macana. MxTuépuii sarypan k con yayn 7 + 72 + -+« + 7% jturunzm,
400 ra 6yruHuLIHEY HeBOTAKT.
Eunuw. Beprirad #ufuHINHN KyHuIariya €3amins:
T+7+TB+TY)V+ T +78+7 +78) + -
+ (741(—3 + 74Ic—2 + 74k-—1 + 74k) —
=(7+72+7347) @+ 7+ 7%+ + 7479
=7-400-(1+ 7%+ 7% 4 .-+ 7%%)
Byupan, 7 + 72 + -+ + 7* fiurnuan 400 ra 6ynmuumy xenu6 IuKaad.
11-macana. 2% +1(n=2,3,..) Kypunuwpgars 6apuya cownap 7 pakaM O6unan

TYTaluMKN HCOOTAAHE.
Eumui. 2% +1=17. Arap 27 +1=10g+7, 6¥1ca, y Xonza

2@ +1=(22')1+1=(10q+ 6)° +1=(100+6)+1=10Q+7.

12-macana. 7-11-13=1001 uu Ounran xompa 7, 11, 13 ra ymymmit
O¥auHMII amoMaTuHU KeaTHpuG uuxapusr. By anomatau 368312 ra
KYiL1aHr,
Euum. N = 1000g + r = 1001g + r - g nan N con 7, 11 Ba 13 ra 6ynuaumm
YuyH wy congaH YHMHr 1000 ra 6ynuuMraHdia Xocun 6ynraH KonauxiaaH
aiiupmaci 7, 11 éxu 13 ra 6yauHuIu#A 3apyp Ba etapinuru xenut uuxasu,
spuu 7 -11-13 {1 — g) . Arap N = 368312 6ynca, rokopuaa KeNTHpIWIrax
aliupma 368 — 312 = 56.
56 ¢akar 7 ra 6§nunHrannury caba6bnu 368312 / 7 ra 6ynunany, nexuH 11
Ba 13 ra 6yminmainan.
13-macaga. 12009 4 22009 4 ... + 162999 yarypan con 17 ra Gy muHMAHY
KypcaTHHT.
Eurm. Uxtuépwii k = 1,2, ..., 16 yuys
(17 — k)2009 =174 — k2009

TEHIHK ypuHiy, Oy epna 4 — HaTypain CoH.

Tlemax, k20%° 4+ (17 — k)?9%° couu 17 ra 6ynunany.
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12009 + 22009 4.4 162009 = (12009 + 162009) + (22009 + 152009) + .
6ynramu yayn 6epwiras iinFunanxam 17 ra 6ynnsanu.
14-macana. TYprTa KeTMa-keT koinawras GyTyn coHnap Kynaiirmacura
OVp KyImnraHaa TYJIHK KBagpaT XOCr:1 6V THIIMHY HCOOTIaHT.
Eaamw. m — 1, m, m + 1, m + 2 — TypTra KeT™Ma-KeT XenamuraH OyTyH
cotnap 6¥ncun. Y xonaa
(m=Dm(m + 1)(m +2)+ 1 = (m = 1)(m + 2)(m* + m)+ 1 = (m" +m—1)*.
15-macaJia. bapwa Harypasn » coHM B2 m>2 TOK COHH Y4yH k = m™ coHHH
kapaiimuz, 1% +2% 4 ..+ (m—1)%¥ conmum m ra GynuHMIIMHK
HcboTnanr.
Eunm. Mawsnymku, k=m" KyprHMIIAArH COH TOK 6¥naaw.

Jemax, 6apua satypan i = 1,2, ... ’3_2-_1 — COHJTap Y4yH

i*+(m—-DF=m@* - i*2(m—0) + -+ (m—i)?)

TEHTNIVKJIAPHH XOCWI KWIaMH3.

By Tenrnnxnapan 6apgacHHM XYIInG gnKcak,

1*+2k+ ..+ (m—1)*

COHH m T2 OYJIMHWILVHY XOCIIT KIWI2MHU3.
16-macana. 11'° — 1 counn 100 ra 6ynuHmanEn ncGoTHaNT.
Egqum. HetoToH OHHOMWHM KYJU1aliMpa:
(1+10)° =1+ Cly -10+C2 10 +C}y -10° +..+10",
byHpan
(1+10) ~1=10-10+C2 10> +C3, -10° +..+10° xap Oup kywmnysuu 100 ra
Oymmamn.
17-macaaa. x, y — 6yTyH connap 6yncun. 2 x + 3 y cony 17 ra 6yaununy
yayd 9x+5y conu 17 ra Gyauuumm 3apyp Ba erapiak Gynuiunnu
ucbotaaur.
Eanm. Kylinparunapra sramms:
17](2x + 3y) = 171(13(2x + 3y)) = 17](26x + 39y) = 17|(5x + 5y)

Hemak, 2 x + 3y conu 17 ra 6ynunca, 9 x + 5y conn Xam 17 ra
Gynunany.
Bomxka TapatnaH

17](9x + 5y) = 171{4(9x + 5y)) = 17|(36x + 20y) = 17|(2x + 3y)
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Hemax, 9x + Sy conu 17 ra 6ynusca, 2x + 3y conu XaMm 17 ra

oynuHanu. :
18-macana. Xap 6up 6yTyH n yuyH n° —n COH 5 ra GymuHMII ucGoTNAHT.

Eun. #° — n = n(n’-1)(n*+1). ByTyH connu § ra 6ynranna xonmuxiap 0,
1, 2,
3, 4 6ynanu Ba 6yHnan OyTyH COH Sk, 5x + I, Sk + 2, 5k + 3, 5k + 4,
KYpuHAiLAaH Gupura TeHr 0ynuiuy kenub YuKanu.
Arap n = 5k 6¥nca, n coH 5 ra 6ynunanu; arap n = Sk + 2 €k n =5« + 3
6¥nca, (n2 + 1) con 5 ra 6ynuHanu; arap n =5k + 1 &xu n =5k + 4 6yica,
(n’-1) 5 ra 6ynunany.
19-macana. Bapua 6yTyH 7 CORAApP YHYH KyAHIaTHIADHU ucboTnasr:

a) n5 — 5n3 + 4n coun 120 ra 6ynunHany;

b)yn?+3n+5 couu 121 ra 6ymuumainm.
Evunpr.

an’—sn¥+4n=n(n?-1)@n*-4) =nn-Dn+1)n-2)n+2)

Gynrany yuyH y 5 Ta xermMa-ker Harypan n-2, n-1, n , n+l, n+2
COHNAPHUHI Kynaitmacu 6ynanu. bynpaii comnapsca5ti=1-2 -3 -4 -
S = 120 conura 6¥nuHaU (TEKIIKPUHT).

6) n2+3n+5=Mm+7)(n—4) +33 TeHNHUK GaKAPHIUILUHY
K¥pcaTum KUHWH IMac.

Arap 11ln? +3n+5 6ynca, y xomma 11|(n+ 7)(n—4), svhy
11|n+7 éull|n—4 - 6ynanu.

n+7)—-(m—-4)=11

Gynarann yyys 121 |(n-+7)(n—4) 6ynamu. Ammo 33 comu 121 ra
6ynuuMarand yuyH 6y xonna n? + 3n + 5 couu 121 ra 6ymuHMAaiaA.
Arap n?+3n+5 comn 11 ra 6ynuamaca, y xonna n? +3n+5 conu
121 ra 6ynueMaiiau.
20-macaaa. Pakamnap AuFuHaucH 6up Xun 6¥aran ukku CoH aiupMac 9

ra 6ynMHALIMHH HCOOTIAHT.
Eunm. N, =a,.ag, Ba N =b,.4b, G6yicuu.

N, =90+ a,Ba N, =90, +) b, aH WIapTra kypa,
= i=0

Za',= ij s I[eMaK; N] —N2 = 9(Q1 - Q2 )‘
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21-macana. KerMma-KeT KeiraH ,TYpTTa pakaM OWpUH-KETHH €3mIraH ’ HaTtypat coH GOpky, Y #:r,. HaTixaga TEHIMHK 3aDKMPAHH XOCHN
0ymi6, nactmabky MKKMTa pakaM YPHM anMalUTHPHIraHOaH CYHr Tyna : KIIaMU3: '
KBanpat O¥irad TYpPT XOHANM COH Xocun Kuwinkrad. Ly coHHy TonuHr. 1
Eunm. Macana maprura kjpa, f a=bgo*n, 0<r45|
N®=1000(x + 1)+ 100x + 10(x +2) + (x + 3) = 11(101 x+ 93). ‘ f::z:’r ng: (1.2)
Byapan N = 11-x Ba N Tyna xBaapar OynraHnuruaaH 11&* = 101x + 93, - q:.-. :r:’o <’ r” <r, >
ABHA E’ it =1ty =0

= 100xE93 o g TEHS By epma x = 3 xenn6 umkamm. Jlemak, | ‘

1 H : (1.2) TeHrnuKAaH (a,6)=(b,1)=(r.n)=...=(r,,0)=r, HA XOCH KANAMH3.
N =11(101-3+93) = 4356 = 66" | lysnaii kw6, Kyitnaary Teopemara Kenamus.
1.3- §. Inr kaTra yMymuii 67ayBYH Ba JHI KHYHK yMyMui Kappaiu. } 1-Teopema. a ba /b, b/ a) 6yryu cornapuunr JKYbu a, b 6yTyH
EBK/iun anropuTMa 1 conrnap y4yH EBKIHA anropurMufia OXUPri HOMLIM 6YIMaran KOIMKKA
Tavpud. abeZ,alb 5ez. OyTyH coHmapHunr ymymui OyiyBuucu TeHT.
@,,a,,...d,, arap a,:8(i=4n). deZ, a,a,...a, OyTys cornnapuuar 3KVb n ] Mucous. 816,-187 GyTyH COHNapHWHI 3HT KaTTa YMYyMHit 6Y1yBUnMCcHHI
TOTHLLL

ne6 aranany arap:
a) d —1ITy CORJTapHMHT yMyMRii 6¥TyBumcH 6yica; Eunm. 816.-187 6yTyH connapra EBKnun anropuTMHHY KyImaimus3:
6) d nIy CoHNapHVHT Xap KaHgal yMymmii OyrysuucHra 6ynmHamm.
Tappudaan xypurnG Typubamkw, OytyH connapHuar OKVbu anwk
GenrucHraya aHWKJIAHTAH. 4a,,a,,...a, OyTyR cownap OKVbuuunr daxar
MycOaT KuiiMaTHRW Kypu6 4YMKamu3 Ba yHd (a,a,..a,) &mu OKVB

(a,,a,,-..a,) AcO Genrmmaiimus. KYpuHHO TypuOpuxy, 816=—187.(—4)+68,~187 =68-(-3)+17,68=17-4,
Jlemma. Arap a=b g+r 6¥ica, y xonga 3KVB(a,b) = OKVB(b,r) . : Honnau ¢apknu xonauk 17 ra reur. Xycycas, (816,-187)=17.
Hxku 6yTyH connunr OKYBuHN Tonuin MacanacHHy e4aMus. 2 - Teopema. I(x,yeZ).ar+by=d g e Z(i =|,_n),6yncuﬂ_ Arap,

a,b ez’a;b 6?]10““- a HH b ra KOJauKiIH 6)7ﬂ&MH3:a=b Gyt 0<I',4b|. (anaz)=c‘1,,(a3,dl)=d2,(a4,dz)=d_,,...,(a,,,d"_2)=dn_,,moxu(a,,az,...,a")=dn_l.

Suau b 6 1,367, 6+, 0<t,<[b| ra 6YIaMHU3 Ba XOKa30. Bytyn connap 3KYbu Kylnaara xoccanapra sra:

By KeTMa-keT GYNMII )KapagHMHW HOJIA KOJZHMK XOCHN KILTMAryHua 1) xatTanurura §pa S KaTTa MycGaT yMymusii 6y (a,a---4,) WY

HaBoM 3TTHpamu3s. UyHKH 7, >7,>h... a,b@a/b,b / a) HaTypas COHNapUHUHT
KETMa-KETITHTH TyrajiJanmMac 6§mimm MyMKHH 3Mac, 3€po ne N, nrynpafi ' 2) abeZme N,6¥1CHH, y Xonma (am,bm)=m(a,b);

connapuunr YKYbu xucobnananu;
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3) arap aimabim, 6j‘mca, Y xXoJna, (£’£)=_(a,_b)
mm m

4) arap d =(a,b), 63rnca, y Xonza, IxyeZ),ax+by=d.
Ysap(?'wﬁ OyTyH comaap. ur kAunK ymMymuii Kappajy 6yTyH coHJiap

Tanpag. a,aq,,..,a, 6yTyH CoHtap ¥3apo Tyb neb aramangy, arap KVB
(aa,,..,a,)=1 6¥nca.

V3apo Ty6 connapuuar xXoccanapn

1. abez ¥3apo TV6 con Xxucobnanamy <3Ix,yeZ)ax+by=1.

Hcbot. a) Illaptra kjpa, (a.6)=1. OKVBuunr 4-xoccacura K¥pa,
I(x,yeZ)ax+by=1.

6) Llaprra kypa, ax+by=1,(x,yeZ). (a.b)=d 6¥ncum.
@+by=1=>1d,d e N Alid = d =1. ByHnan kpuranvxy, a sa b y3apo 6yTyH
Ty comnap.

Xyunoca. Arap DKVB (a,b)=1=>aia,bib =(a,b)=1.
JHT KAIMK yMyMHEil Kappaian GyTyH coHaap

Tanpud. a Ba b cornapuauHr Mycbat ymymuii Kappaminapu wuvna
SHT' KWHHUIY 11y COHIaDHAHT SHT KHIMK YMYMUH Xappanncy feinnany sa y
[a,b] opxaym Genrmnanamy.

keZ GYTYH COH a,,a,,..,a, YMyMnii kappaii GYTyH coH ne6 aranamm,
arap kiaq, (i=m 6¥nca.

meZ GYTYH COM a,,a,,...,a, JHF KHUNK yMyMHil Kappainy coH ned
aTanal, arap Ky#uaara mapriap 6akaprica:

a) m - yMyM#ii Kappam 6YTyH cOH a,,a,,...a, ;
6) xap kaHAal yMyMuit kappamu 6yTyH con m ra GynAHazN.

B-yryn cortapHUHT DKVBuan dakar Myc6ar kuitMaTHHY Kypub
wukamus Ba OKVK (a,a,,...a,) €xH [a,,a,,...,a,] Genrunaiivus.

a-b

(@.8)

1- Teopema. V(a,be N),[a,b]=

1-xynoca v(a,beZ),a#0;b=0.ydyH wy corsiapHuar IKYbu MaBKyR.
2-xynoca (a.beZ) SHT KHuMK Myc6aT yMyMuil kappanu coHn my OyTyH
counaprnar DKYbu xucobnanaau.

Byryn conaaprBHr 3KYKn xoccanapu

2) a,beZ,me N6Ynca, y Xonna [am,bm)=m|a,b];

b
m m

3) arap aimabim 6¥Nca, y X0NAa [—:;,—-|=

4) arap d =(a,b) 6ynca, y Xonga (x,yeZ),ax+by=d.

Xoccaaap »
a) p Ty6 coH 6ynca, XTREPHIi HaTypan m COH ydyH (p, m)=p(p,
m)=1 6¥nann;

b) d=(m, n), m=dm',n=dn’ 6ynca , y xomma (m',n’)=

1 6ynanu;

c) d=(m, n), m=d'm',n= d'n'Ba(m',n') = 16ynca, d=d'
6ynann;

x) arapm = pyp;’ .. Py Ba R =P
P ., PeTy6 commap, o B = 0, 'y xomma

(n,n) = p;ﬂn(ax.&)p;nin(az.ﬂz) p,‘c“in(“lc-sk) TeRTINK Ypury;
€) a Ba b COWIDHHHHT DHT KXarTra yMyMyit  GyiyBuncH my

coHtapHMHT Gapua ymyMuii 6ynysunnapura 6ymiHanu.

1-macaga. MkkuTa kerMa-keT Xy¢T connapaunar OKVbu 2 ra, Tox

Fipfe ... pPk Gynca (Gy epna p,

COHII2pHMHT
IKVBu 3ca 1 ra TeHIITHTHHA HCOOTNAHT.

Eunm. (2n,2n +2)=2(n,n+1)=2

2n+3=2n+ )1 +2

2n+1=2n+1

2=1-2,6yupan (2n+1,2n+3)=1.

2-macana. (Konouxnu 6ynmuuc xaxuda meopewa) a ®a b (b#0) OyTyH
coHnap 6ynca, y XonAa a=bg-+r TERTTUKHH KaHOATIAHTHPYBTH STOHa ¢ Ba

7 (0 < r < |b]) GyTyH COHNap MaBXYA.
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Eunm. [x] opkanu x € R coHunmsr Bymyn Kucmunu, SbHU X JaH Karra
6ynmMaran 3HF KarTa OYTyH coHHu Genrunaiimus.

{x}=x—[x] Temrnuk 6unan % € R coHuHMHT Kacp Kucmu
aHMIJIaHAOM.

BytyH xucm Ba xacp kucm taspudnapugan 6esocuta

a [a a
i1 = il +
TEHTJIK Kenu6 unkany. Hemax, @ = [%I] |b] + {%} |b| = bq + r
6y epama
a a
qg= [m] sgnb,r =a—bq = {m}lbl.

byupan bq +rea0 <r < |b].
Arap a = bgq, + r; Tenrnuk 6axapwica (0 < r; < |b]), y xonza
bgq-q)=n-r
6ynapu. 0 < 1,17 < |b| Tenrcuznuxnapnan
ibllg = qil = |y — 7l < |b]

TEHrcusmuK kenu6 wukamw, Gywnan |q—q| < 1. q,q, counap GyTyH
6yaranu yuyH q = q,,7; = r ra ara 6ynamus.

HM3ox. IOkopunaru q coH Tynukcus 6YaMHMA, 7 COH 3ca a HU b ra
Oy mHranaa xocua 6YraH KonauK aed pUTUIARM.

Haruxa. a connuunr 6upop 6¥mysaucura Moc GyaraH 6ynumma
ATOHAIUP.
3-macana. (@, b) = 1 gau (a + b, a - b) 1 éu 2 ra TeHruru Kenud
IHKUIIMHEA HCOOTIaHT.
Euum. (a + b, a - b) = d 6yncun, y xonna dj2a sa d|2b. (2a, 2b) = 2(a,b) =
2 6ynrarnury cababnu d)2.
Jemax, d =1 éxu 2.
4-macana. Arap a coHu b connpaan xuritk 6ynmacaan, a=bg+r (0 < p<b)
6ysca, y xonaa (a,b)=(b,r) 6ynapu.
Egum. D(ab) opkam a Ba b counapuuur ymymMii GynyBumnapu
TYIIaMUHER Genrunaimms. a = bg + r (0 <r < b) Bas €D (a,b) 6yncun.
Jlemak, r=a—bq coHM s conura 6ynunamu, spum s € D(b,r). Akcunya, s €
Db, r).6¥nca, y xonaa a = bq +r conu s ra 6¥nmunanu, asHu s € D(a,b ).
Jlemax, a couu b coHupaH karra 6ynmacnan, a=bg + r (0 <r< b) 6ynca, y
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xonaa, D(a,b) , D(b,r) Tymnamnap yctMa-yct Tymagy. Bynnan ynapeURr
OHT' KaTra 3JIEMERTIApH Y3apo TeHr Oymmum kenud uMKamu, SHHM
(a,b),(b,r).
S-vacana. Arap wuy,-uy, =16¥nca, (a,6)=(ua+vb,ua+v,b) Hi HCOOTIAHT.
Eaum. (a, b) = d Ba (ua+vb,ua+vp)=d, 6Yncun. d,|(wa+vb),d,|(wa+v,b)
B2 uyv,—uy, =1 2 4,|a,d,|b XenHb IMKamN, NeMaK, d,|d,d,|a,d,|bjan d,|d
kenn6 unkann. [lynnail xumib6, d, =d. \
6-macana. p > 3 Ty6 con 6 ra 6ynudranna xocun 6ymran Konanuk 1 éku 5
ra TeHr OY/mmmHu neboThauT.
Eunami. p > 3 con 6 ra Gynuuranna 2 Ba 4 Konmukiap Xocwn 6yna
onMaliay, akc Xonaa p cor xydT 6ynap anu. p > 3 con 6 ra 6¥mmATraHna 3
KOJIMK XaM XocHJ 6yna onmaiimm, akc Xonga p coH 3 ra GyimHap 314.
Hewmak, p > 3 Tyb coH 6 ra 6ynuHranga xocun 6Yaran Konaux éku 1 ra xu
5 ra TeHr 6¥nULDT MyMKAH.
Hatmxa. p>3 1y6 con 6 n + 1 kypurumra ra.
7-macana. 3 = (51, 21) vu 5 lx + 21y wawiga udonananr.
Eypm. 51 =21-2+9,21 =92 + 3, Bynnan
3=21-29=21-2(51-21-2)=21-5-51-2.

8-macana. p > 3 Ty6 connumr ksanparu 12 ra 6yimETaHa Xocun Gynran
KonauK 1 ra ter 6Ymoman ucboTnanr.
Eanm. OnguHru MacananwHr HaTwxacurakypap = 6n + 1 KYpVHHUIIra,
YHMHT KBajpaTh aca 36n? + 12n + 1 xypunuira sra. a Ba b COMJIApHUHT
HKKanacHHM XaM OynanuraH COH Iy COHJIADHMHT YMYyMHH OYIIyBUHCH
nedwtami. D(a, b) opkaniM a Ba b COHNapPHMHT yMymuit GYmyBumIapu
TynnanuHn Gerrwiaivus. Mawsnymiu, 6apua a Ba b yayn D(a, b) T§mwiam
IoKopuaaH yerapananran. LIyHusr yayH a Ba b codnapuuvHr yMyMHi
6¥iryBauiapy MOMpa 3HT KaTTACH MaBXyn 6ynu6, my coHMapHHHT 3HT
Katra ymymuit 6ymyBuncu Aedunanm 8a (a, b) opkanu GenriaHaiH.
9-macaza. 1428 Ba 2765 COHNApVHHET 3HT KaTTa yMyMuil 6JIyBUHCH Ba
3HT KWWK yMyMWil KappaiMCHHM Epxmun anroputmmman ¢oiinamanub
TONaiuK:

1428=2765.0+1428;

2765=1428.1+1337,

1428=1337-1+91;
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1337=91.14+63;
" 91=63.1+28;
63=28-2+7,
28=7.4+0;
Hemaxk, (1428, 2765)=7.
By connaprunr ymymmii KappanuCHMHM TOMHUW YYyH 9cCa
[a.b]-(a.)=a-b dopmynanan doiinananamus.

1428-2765
7

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

10-macana. ab Ba m = [a, b] connapuunr 3K YBuHu TONHHT.

Euuw. (ab, m)=(dm, m)=m(d, 1)=m, 6y epnad = (a,b).

11-macana. (2n+13, n+7) um TonuHr.,

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

12-macana. Yura xetMa-keT HaTypan cownapuuHr EKYB sa EKYKuuu
TOIUHT.

Egumt. (n,n+ 1, n+2)=((n,n+1),n+2)=(1,n+2)=1.
[n,n+1,n+2]=[[n,n+l],n+2]=[n(n+l).n+2]=

_n(n+)(n+2) n(n+1)(n+2)
“(n(n+1).n+2) " (mn+2)
HMHI XKyQT-TOKIMrMra kapab 2 éxu 1 6ynaau.

Hemak, arap n ToK 6¥nca, [n, n + 1, n + 2] = n(n + 1)(n + 2) ea arap n
n(n+ D(n+ 2) .

2
13-macana. (160, 72) uu 160 Ba 72 coHnap opkamnu YU3uKiM HPoaACHHH
TOIHHI.

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

Mkxun4u TeHrukaad 8 = 72 — 16-4, Gupunym TeHraukaas sca 16=160—

72-2 xenu€ yuxamu. Ly TeHrnuknapra kypa:
8=72-16-4=72-(160~72-2)-4=(~4)-160+9-72.

Jlemax, (160, 72)=8=(~4)- 160 +9 - 72.

Mawnymkn, ¥3apo Ty6 a,b comnap yuyn (a,b) = 1 Tenrnux
Gaxapunany. Adpum anabuéraapma Oy Temrnuk ¥3apo TyG counap
tappudu cudaTuaa Kabyn KUIYHIaH,

Kyiinaaru xoccara sramus:

Ann+2)n

Kyt 6ynca, [n,n+ Ln+ 2] =
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Xecea. a,b connapu §3apo Ty6 coH 6ymumu yuyH am+bn=1 mapt
3apyp Ba erapn, Oy epna m Ba n GyTyH ComHnap.
14-macana. Ukxura conwnur OKYBu my comnap afimpmacupan karra
6y MyMKHHEME?
Egnm. a > b Ba (a, b) = d 6yncun. Bynnan a = dx, b=dyrax-y>0
6ynamn. Arap d > a - b = d(x - y) 6ynca, 1 >x-yBal<x-y<lmm
Xocun Kuiamu3. By TeHrcus:mvx YpuHmM smac, 9yHKM x Ba y — OyTyH
COHJIap. \
Hemax, (a, b) <a- b (a > b) 6ynaan.
15-macana. a Ba b natypan cownap y4yH mabnymkn, a® + b2 coH ab ra
6YnuHanu. a=b TEHITIMKAN UCGOTNAHT:
Eanm. d = (a,b),a = du, b = dv.

d? ra xuckaprupu6, u®+v? COHM UV ra GYTMHMITMHM XOCHI
Kunamus. Ammo, (u? + v2, uv) = 1, uynHku u Ba v Y3apo Ty6. Jlemaxk,

uv=1.
bywpan u =v =1, a = b =d sxannnru xenu6 arkagn.
16-macana.
x+y=150
(5. ) =30 CHCTEMaHMHT HaTypan eYMMIIapYHY TOTIMHT.

Eunm. (x, y) = 30 Kylingaru cincTemMara TeHr Ky@wid.
x=30u
[ y=30v
(uv)=1.
Bynpan 6epriraH CHCTEMAHWHT GUPHHYH TEHITIAMACH u+v=>5 KypHHHITa
kemaju Ba »= 1,2,3,4 kuiimMatnap xabyx kwiann. Jlemax, x = 30, 60, 90,120
ra TeHr Oy UM MyMKHH. y = 150 — x fan y =120, 90, 60, 30.
17-macana. m = n 6¥ncun. Kyiinnarnnapuu ncGotianr:
(@™ —1,a"-1) =a™™ — 1(g > 1);
Eunm. Manaymky, (a,a™ — 1) = 1. Jlemax,
(@-1a*-1)=(@" —-a*ag" — 1) =(a*(a™ ™ -1),a" - 1)
= (@™ -1a"-1),
Wynnur yuyn a™ —1, @" —1 cornap yuyn EBimi airopuTMe
m,n japaxanap y9yH XaM Eskmun anropurvura yrama xamaa (m,n) sa 0 ga
TyrajiaHaiu.
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18-macana. Harypan codnapnad Tamikui TONraH @; KeTMa—KeT/MK YdyH
[ #j nappa (ai, aj) = (i,J) tenrnuk 6axapunanu. Bapua i nap yuyH
a; = i 6ynumuRK ucOoTAAHT. '
Euynw. Xap 6up a; yuyn (a;, ay;) = (i,2i) = i ra 6ynuuranaucu Gouc
a; = iﬁyna,m

- Qapa3 kunamus, 6Upop i yuyH a; > i TeHrcusnuk Oaxapuiacuu. Y
xonna,

(aqpa;) = (ai,i) = i.
Bomka ToMOHIaH a@,; COH @; ra GyAMHrawnuru yuyu (aai,ai) =a; >
i. 3uanusT.
19-macana. MabiyMKy, ¥3apo TeHr OynMarad Harypan
a,b counap y4yH a b |a? + ab + b? mykocabar ypunmu. |a — b| > Vab
TEHICU3IMKHU UcOOTIaHT.
Eunmw. g = (a,b) ne6 oncak, a=xg, b=1yg TeHruknapra sra
6ynamus, 6y epaa x, y — y3apo Ty6 6ynran counap. Bynpan
abla+b)  xy(x+ylg
a?+ab+b? x2+xy+y?
MyHocabaTnapra sra 6ynamus.
(P +xy+yix) =4 =1E2+xy+yiy) = (x%y)
=Lx+yy) =1
TEHITUKIapaaH
(2 +xy+y4x+y)=0%x+y)=1

TEHTIMKHHA XOCHJI KHJIaMi3.

LyHuHr yHyH 3HT KatTa ymyMuid O¥1yBYMHMHE XOCcanapHaaH
x2 + xy + y*| g MyHocaGatra sra 6ynamus. Bynnan g = x? +xy + y%.

Jemax,

la=b* =1gx—Pg=g%lx—yPg > g*-1- (x* +xy +y*) > g*xy = ab
g 2nte
20-macana (I—XMO). Bap‘-la HaTypan »n COHMAp Y4yH Tini3 Kacp

KHCKapMac Kacp O¥IULINHA KYpCaTUHr.
Euum. 3(14n + 3) — 2(21n + 4) = 1 6Yaranu yuyH
21n+4
21n + 4 Ba 14n +3 cownap ¥3apo Ty6 counap, AbHH 14:+ 5 kacp

KHcKapmac 6ynaan.

30

2]1-macana. g, b, ¢ 6yTyH consap Gepunran 6yncan. Lysnaii y3apo Ty6
k,! conwsap Tormnanuxu a k + b I con ¢ ra 6¥munamu. McGotnanr.

Eunm. |a| + |b] 6yiuua uugyxumanu Kyuiab vcGotnaiivmms. a =0 éxn b =
0 Oynca Hartmka ocoHawrMua Kenmm® uwMKame. k Ba [ COHNAPHMET
puropacHu ¥araptu6, a > 0 a b > 0 ne6 onmmiMus MyMKHH.

By xomma |a]+ |b| > |a —b|+ |b|. Vngykuua dapasura xipa,
wyHzait y3apo Ty6 k' Ba I’ comnap Tomwiaguku, ynap yuyu (a — b)k’ +
bl’ con ¢ conwra 6ynunamu. Bywpan ak’' +b(l' — k') con ¢ conura
6yuHaMUIM Kenub guKany.

k' Ba I' ¥3apo Ty6 GVnranu yaym k=k'sal=10'—k' ¥3apo
TyOnuru Kenud YuKaau. .
22-macaja. Bapua m,n Oyryn comwmap yuyn [m,n]-(m,n) = |mn|
TEHIMHKHA NCOOTIaHr. :
Eunm. [a, b] = [|al,|b|] 6ynrann yayn daxar HaTypan m, n connap yuyH
nucbotnaitvus.

m=p;*p,* .0 Ba n= pfipzaz ...p,‘:" 6yncun (6y epma n=1, 2,

... n, nk—Ty6 connap, a;, 8; = 0), y xonza

(m,n) = p?irl(a1.31)p;nfn(az.ﬁz) h.p’r‘nin(ak,ﬁk) sa  [mn]

max(ay,B1), max(az.B2) max(oy,By)

=0 ) - Dy
TeHrnuknap ypunnu. bynnan

(m,n)
min{ay,B4)_ max(ay.B1) min(az,B82), max(cxz,B2) .

=N |2 [ 2] D,

min(a,,B,)+max(a,,By)_ min(xz,B2.82)
1 [} -

min(o.8z). max(og.Br) _
Y Py -
min(ay,By)+max(ag.Br) _

Dy =

platbipmatbz  nUtPk — my xenn6 wukana.
1.4-§. Yexnn 3aH:KUP KACPAAp, MyHOCHG Kacpaap xoceaiapd

HPxkn HOMABJIYMAE YHINKIN TeHriamamap. a4 Ba b HaTypal
COHJIap yuyH EBKmin anropuT™M¥ Kyiuaarnaa 6yican:
a=bg, +n 0<n<b;
b=ng+n,0<r, <r;
h=ng,+n.0<r <n;

..............................



’ ':1-,%= n—lqu-l+':|’05';r <rn—l;
T S0, 050, =0;

Xap 6up TenrmuxHu 6YnyBuMnapra 6y1ud unkamus:

a_g+h 1.3
b qﬂ+bl7 ( )
bog+li (1)
oo

i:qz.i.ﬁ;

L£) n

..............................

Hartuxapa TeHrimknap xocun oynaau.

Y xonga, -‘5=q,,+%; (1.3) Ttenrnukka (1.4) TeHrnMKaaAru

b h
h
KUIMaTUHH Kyiicak, v
8 e teg i o
b"qo E_qn +r_:_ql)' +i
; /] . 9 n
n
a_. . 1
_b"“qo 1 =g+
q,+ r G+ T
2
T+ a4 +—

udopnara sra 6ynamu3. By xapa€uHu nasom ITTHpCAK,
1

a
'b'=%+ 1
At ——
G+ —+-
e
1

9n

TEHIJMK KeMb duKxany.
By wudona % paUMOHaN COHHUHT 3auoclp Kacpea éuunmact

nebimnaay. “3arkup Kacp ” “y3nykeus xacp ” ne6 xaM atanagy.
Barkup Kacpnap [4,.4,,-9,] KypunuLiuga GenrunaHasm.

32

g
120 27 1 i 1 ]
1-mmcoa. -.jT-3+—-3+E_3+ 7} =3+ 3 =3+ 3

31
27 N 27 27 6 3
c— .}-z

€xku -'32‘3=[3,|,6,4].

%:[qo,q‘,...,q,,] 3amXnp Kacp Oepunran O¥nchH. Y Xonpma

f . \ N P,
l,191r0q, ), kS0 3aHKHD Kacp k- MyHOCHO kacp Heiwnagy Ba o
43

KYpUHUUIAA Genrunanany. g—" =-Z- 6y v agH.

MyHocub kacpnap Ky#iaaru xoccanapra ra. Arap 422 6¥ca,
1. BR=R 4 +R..0.=0,-q+0.; :

2. -{)9-<—P—...<£=£< A <ﬁ<£;
% & b 0 % O 0

3. B_Ba_ G0 '
Qk Q-: Qk'Qk-l

4. P-Cu—O-Fy= (_])H-

By xoccanapuvHr wucboru GeBocuta TabpudmaH MaTeMaTHK
MHAYKLHA METOANBH Kynaul EpaaMHaa XOCHI KRIHHAIN MyMKHH.

Macanau 1- xoccaHuHT HCOOTHHHM KYpHO YHKaMINK:

A_% A 1 _ 24 +1 v
SN (R AR [ (LA 6¥nranu Y9yH
& 1’0 & g
R =q,0,=L% =g,-9,+1,0 =q, 6¥mumu pasmad. V Xonna, k=2 yayH
) 1 B _99%+9%*% _ @ tD%.79% _ B-9th
L=ggt——r=0, = = =
0, @G 26, +1 G4, +1 4.9,+1 0-a:+0
9>
BynnaH B =P-q,+R:0, =0, -9, +0, Xocun 6¥nanu.
Qapa3 Kunalinuk, k Hatypal coH ywym l-xocca TyFpu GynchH. 1-
B_B.ath,, 6yyicHR. L

Xoccanu k+1 yayH ucbot KujaMu3, SeHn, —£ =
’ O G +0, *

MyHoOCH6 KacppaH L viywocw6 xacpun xocun xumim yay® 9. B 4: T

kel
Omnan anMaorTupum Kadhost.
Mynunr yyyH



1
. Ryg+—yen :
_ﬂ_u_z o Gy b - - Potigist P+ 4u.,
Gin Q.. +L)+Q‘_2 CeriB 1t G v Gz Qo
(%
Bt + 6000+ By R qat B .

G+ G v Py QG v,
HAeMax, B, =Rg,,+h;C0. =0 ;i + Oy
Kouras xoccanapau Mycrakpn uc60T KUtub Kypur.
4 - XoccanaH (R,Q,)=1, #bHH, MYHOCHE KACPHMHI CypaT Ba MaXpau

y3apo TyG con Oynumu xenub uukanu. Yywku AQ, ,—~QF , =(-1)'" con A,
Ba (J, COHNIADHMHI JHT KaTTa yMyMuit 6ynyBurcura 6yaunaau.

Jlemaxk, % Kacp KMCKapTUpuiaMarad 6yica, y xoiua % HU 3aHICHD

Kacpra $iM0 KUCKapTHPHLI MYMKHH.

1341 -
2-mucoa, 013 KACPHM 3AHKHP KACPra EIMK:

1341=2013-0+1341
2013=1341-1+672
1341=672-1+ 669

672=669:1+3
669=3-223
VY xonaa
1341 a0k 447
24 10,1,1,1,3]=0F ———— =21
2013 [oLL13] la 1 671
l+—]i—
1+-—
223 /

Arap (a,b)=1 6¥aca, spuu % Kacp Kuckapmac kacp 6ynca, y xonga

E’( .Qk-l _Qk .j)k-l = (—])k_l TeHerKIlaH Rr ' Qn-l —Qn 'Hrl = (— l)"-l éKH
a-Q.,~b-P=(-1y" xocun 6ynamu. Bynnan o (o BRTCO Vit S 2 A (=1
6ynamus. Vun ¢ ra Kynadrupcak,

TEHIJIAKKA Ira
a-ic'Q..-'(-D""‘"'b‘lc' P_,-(-D"Y=c Tenrumx xocun 6ynamu. Jlemak, (a,b6)=1

6¥nravaa
) ax—by=c (1.5)

TeHrIaMaHKHT equmaapuaan 6upu
34

Ve

xo=c:Q,_(-1)""

Yo=c-B,y-(-1)"" (1.6)
Xocui 6ynann. (1.6) TeRrIaMaHMHT YMyMMil e9uMH
x=xg+b-m
Y =)y tam (1.7)

dopmyna Grwian Xucobnananw.
3-mucon. 25x—16y=9 rynnamum 6yrys comwmap Tynnammpa

CYHHTI.
25 142 - S S, 1 i 1
E_l-’_ls 1+L§ 1+1+z 1+1+J_ 1+]+ 1
E=4 o 2 1+-g—
7
== 1 - ll =1~ ll
1 -+ 1+
‘I+—1— 1+ Ll
z 34+ L1
2
11 B _11 "
LT 11 ==. I , —=—. Tonwiran kuiiMatnapau (1.7}
Qn—l ]+—1 7 ] -
1+
3
dopmynara xyiin6,

x=9-0) (—1)* +16m,
{,v =9-F-(—1)’—25m, meZ

A =0.7+16m=—63+16 -
Kuitmatnapru Gynnan {3 o s 2 iostesmm e Z

.- x=—63
YMyMHﬁ €YMMHH TOIIaMH3. XyC)’CHPI CIHUM cmbarvma { y =—99 HH

oy MyMKHH.

Texmmpuni:
4-macasa. Burra KyTH9aj4a nammanap Gumnan wyMomwrap 6op.

Vnapuusr oéxnapu coun 76 Ta. Tlannnannsr 8 tagan o€rFH, TyMONTHHHHL

aca 6 Tagau oéru Gop Gynca, KyTHuaja HeuTa anima pa Yymond 60p? )
Eqnm. ®apas KWIaiIWK, KyTM4aga X [JoHa naumpa Ba y AOHA

yymoma Gop. Macana maptara kypa, 8x + 6y = 76 éxu 4x-(-3y)=38.

25-(~63)—16-(~99) =—1575+1584 =9

1
B i:l -
YHIaH 3 +3

Hemak, {32227, meZ

35



JIPIIHKMHEI Kepa}(. ﬂ'bHH. { 38—am>0 [ B lw

_38 19
3 Sms—?,yﬂﬂaﬂ 3ca “12_3:55,"5_9% kenub yuKanu. Arap,

m_=2-1 0, 65 nea, X=8; y=2; arap m=-11, 6ynca, x=5; y=6; arap m=-12 6¥nca,
X=2; y=10 6§nanu. liemax, macana eunniu Kylingarunapaas u6opar:

DL {53 (2,
Hppaunonan COHJIAPHM 3aHAHMP Kacp KypUHUmMA Hdogana

Arap o uppammonan cou Gepunran 6ynca, yHUHr GYTYH KMCMMHM
OKPaTub, KyHunarnya &3u6 onumumus MYMKUH: a =[a]+{a}. By epaa [a] -
bepwirat o wuppaimonan commmur Oyryn kucmu, {a} - Gepwiran o
HppaumcHan COHHMHI Kacp KHCMH 6yub, anbarra,

1 o
[a]210< {a}< L[a]nu;,(a, > Kypunuuna €u6 oncak, a=g, L XOCHI
) G

6¥nanu.

SHIM @ ydyH HOKOpHAary xapaénuu Takpopnab, a, HU ¢ =q,+-l-
a

2

KYPHHMILMAA €346 Onamus pa xokazo:

1
a = q,+a—2,q, =[e ]2, >,

1
a;=gq, +'a_;:qz =[az]:aa >1.

By sapaitu n mapra rakpopnacax, @ =[Gy, G+, @, | 3AHKHMD KaCp
xocun 6ynanu. By Kapaéuuu yekcys AABOM 3TTHPCAK, @ =[qy,GsesGoss Gs]
YEKCH3 3atKKP Kacp Xocun 6ynazy,

Arap o KBaApaT MPPAUMOHAMIMK 6¥sca, ABHM LIYHAAH a,5,c nap

a+b

MaBxys 6ynu0, a= Kypunmuna &um Mymxun 6yica, y xonga a

HY Y€KCH3 JaBpUi 3aHKUP Xacp cudaruna ugona KM MyMKHH.
Mucoa. 2 Hi HEKCH3 NaBPuil samkup kacpra EHuHr.

Eunm:

36
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-

=1+ =1+ =..=1+
V241 ! 241

1 1 1 1
1 2+
J2-1 V2+1 2+—i

\/5=]+(\I2_—1)=l+

1.5-§. Connap ua3apracnza myxum Gpynxuusiaap

Tappud. x € P comuunr [x] 6ymyn Kucmu 16, x Nam Katra
araH 3HC KaTTa OyTyH COHra aiTUNanu.

Macanas, [-1,5] = —2,[-1] = -1,[0] = 0,{1,5] = 1, [n] = 3.
YmyMaH onrasaa, Tabpudra ouxoat, {x] = k Tenrauk xyduparunu
Gunaupand: k con k < x < k+ 1 mapruu KaHoaTnaHTHpajuraH GyTyH

oyamM

COHBHP-

} >
-4 - g 1 ;.f [
5 WU S
=1 i
; i
1.1-pacm

y=[x] QyHKUMARMHT TpaQurd 3MHACHMOH kypunuura ora (1.1-

pacm).
{x} = x—[x] Temrnmk OumaH X € R COHWHMHI KaACp KUCMU

aHHuKJIaHaaM.

Macanau,

1 —
{—0,3}=0.7; {—%} = :2-;{\/5} =v2-—1; {—2\/3} =2—+/2; {1}=0

x COHHMHI OYTYH KHCMY, AbHY [x] Kyt TeHrcusnuk Gunad [x]< x <
[x}+ 1 S X~ 1 <[xI<x émx =[x+ a 0 <a<]1 Tesrmuk 6unax
apMK/IaHATH Ba aHTBie QYHKIUA Aeinany.
Arap X1 BA ¥z COHIApaH bupopracu GyTyn 6ynca,

(%1 +x2] = [xe1] + [x2]

gpusnt OVTEL
E4E [—"lJ ypurm 6y
l;’- = yianu.
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m! xynalTMalHT KaHOHMK EHMIMAacKra P TY0 conu

m] [ m]  Mm]
— |+ — -_
[PJ p‘J+ +.[p‘J
Rapakana Kenaim, 6y epna S coH p* <m< p™™' TEHICH3NHKNAH AHUKIIAHANN.
Xoccanapu:
Dix] =x;2)[x+a]=[x]+a;3) [x+y] = [x]+[y]
6y epna a nxTuépwii 6yTyH , x, y — MXTUEDHI coHnap.
4) {x} =x Tenrimk 0 <x < | 6ynrangarnna Oaxkapunaim;
5) {x}={y} Tenrnuk x-y=n (6y epna n-6yTyH coH) 6ynranmaruia
6axapunany;
6) VixTuépmii x yayH {x+1}={x} 6ynagn.
Ulynnait ka6, y={x} Gyskuns 36T knaux Aaspi | ra TeHr 6ynran
IaBpuix
$ysxuysimp. VAvar rpaduru (1.2-pacm) KEJITAPUIITaH.

u
!

! :

) { :
- of
;

-—
4
o

1.2-pacm
Hatypaxa connnnr 6ynyBunsiap conH Ba yJgap ARFHRAHCH
WixTn€puii Hatypan a con yuys t(a) Ba S(a) dyHkumsmap Moc
PaBHI/Ia G COHHMHT Harypan OVJIYBYMIapN COHM Ba YJIapHWHT
?mnmcm ndonanaiinu. By dyrxuusanap yqyH Kyiingari dopmynanap
purIM:

r(a)=(a, +1)(a,+1)...(a,+x)=g(ai +1)

S(a)= BTl Bt prit e
-1 p-1 p,-1 0 p-1

6y epna: a=pppi..p5 =] | p¥* - a counmmr xanonnk &immac.

By ¢ynkuvsiiap MyTTHILTAKATHB, TeHH arap (q,b) = | nap yuyH
1 (ab) = 7 (a) T (b) Ba S (ab) = S(a)S(b) ypurnu.

38

Jitnep PyHKIUACH.

@(a) — Dinep QynKUMACH @ COHHHHI Bapya HaTypan KuiiMaTiapuaa

aHUKTaHraH
6ynaub, a mas karra 6ynMaran Ba y Gwiad y3apo Ty6 6yiras comiap

COHMHM OWIAMPAlH.
o(1)=1 neb Kabyn kumuHrad, Jitnep Gynxuuacu:

m'a)=a(l-i](:-l]..{l-pi]=(pp-pr-’)(p;-p;-')...(p:--}a:--*)

Fo ) P, n
dopmyna épasmnga xucobnanamu, Oy epAa a=p}py..py — COHHUHI
KaHOHHUK EAMIMACH.
Xycycan, o(p°)=p'-p"".p(p)=p-1.
Diinep GYHKUMACH MYJITUIIMKATHB, ABHU ¥38p0 TYO a,b,...k COHNAp yIyH
o(ab..k)=o(a)p(b)..p(k) WapT Oaxapuiagy.

Méduyc pyHKUHACH

Bapua narypan Corjiap yuyH AHMKTAHTAH

L azap a=1
’l(a) = (—l)‘ » aedp a=pp,.-bes P=P)s i#j
0, azap amyb con Keadpamuza byaurca

iy punawaard gysxuusira Mebuyc gynxyuacu neb aranany.
By QyHkuss MYJITWUTHKaTHBAMD, ABHH arap (a,b)=1 6yaca, p(ab) =

p(@u(d)- )
Arap 8(a) — uxTUEPHA MyITHILTHKATHE ¢yuknus 6ynca, y xonga

2 u(d)o(d)=

H(l—e(p)), azap a#l.
dla

prie

{ 1, azap a=1
1 .
= =— aaru
Arap Oy dopmynana 8 (a)=1 Ba 6(a) - ne6 oncak, Ky

QopMynanapHi XOCHI KWiaMH3:

1, aeap a=1
:,;"(d)={o, azap a#l
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]’ a?q—) a=l

g%d):{n(l-%), azap a>l.

Lpla

Arap 6yTyH a nap y4yH f (a) — pyuxuma 6up kuiimarim 63116,
F(a)=§f(d) (4>0)
Ypuunu 6¥nca, y xonaa
1a)=Tu(a)e(4)
' d
TeHrIvK Ypurnuaup (MEbnycrunT Teckapuiam dopmynach)
1-macasa. 2002 coBHHHr 6§myBumnap conu Ba YNapHUHI WHFHHIHCUHU
TOTIMHT, -
Eanm. 2002=2-7.11- 13, 6yHgan
7(2002) = (1+1)(1+1)(1+1)(1+1) =16

5(2002)= 271 7M1 11 137
2-1 7-1 11-1 13-1
2-macauna. 2002 coHrunT Gapya 6y-TyBUMnapunu TomwMHr.
Eunm. 2002=2-7-11-13 - kanonuk &nnmacuaan toligananamns:
(I+2)(A+TY(IH11)(A+13)=142+7+1 1+13+14+22+26+77+9 1 +143+154+18
2+286+ +1001+2001-2002 nunr Gapya GYMyBUMIapH HUFHHLANCH, fEMaK,
Xap OMp KYUIMITyBYH H3NaHa&rran 6ynuHMazapHy Gepany.

=3-8-12-14=4032.

_ 907z -
3-macana. 3—2cosrn- COHHMHT OYTYH KMCMUHHH TOIIMHT.

Exymnm. a€Z Ba x xacp con yuyn [a — x] = a + [-x] dopmyna ypuran. By
dopmynann Kynnab

_ 90_%]_ 907
[3 2003 lslﬂ—3+[—2w5m]=3+(.—])=2

HH XOCHJI KWIaMu3.
4-macazna. x2 — 10[x] + 9 = 0 Terrnamany equnr.
Euum. ®apa3 Kuiainmk, [x] =k 6yncau. k > 0 skauaury TymyHapiu.

x 2k Gyarawmra y4yn x > 0. Harmxagex?— 10[x]+9<0
TEHICA3IMKHY XOCHN KHIaMus3.

byamaa 1 <x <9 xemi6 awkanu, 6ysman 1 <k <9. x%+
9con 10 ra OYmuHysT 6yTyn corpup. TekmupHuLiap IDyHH
kypcaraguku, 1; V61;+/71 coHnap TenrnamaHy KaHoaTNAHTHpaLH.

40

-

5-macana. 180 pan karra 6ynmarad Ba 5, 7, 11 napra 6ynuHMaiauras

COHJIA]) COHMHU TOIMHI.
Eynm. n= 180 Bap, =35, p, =7, p: = 11 nap y4yu

180 1807 [180 180 180 180 180
stans 7=t SR SR HE

=180-36-25-16+5+3+2-0=113.

12x+1
6-macana . [—3—] = [x] TeRrnaMany eyuHr. \
Eumm. ®apa3 xunaitnuk, [x] = k. V xonna
{ks 2“’;' <k+l

U k<x<x+l

TEeHI Ky4ulHd CUCTEMaHH €3aMHu3:

3k-15x<3k+2
2 2
k<x<x+l
Bynpad k Kyl#uaary TeHrCH3/1MKHY KaHOAT1aHTHPUIIH Kenub guKany:
k-1 3k+2
> <k+1, k< >

Aban, — 2< k<3.
Ilynpait kw6, k-1; 0; 15 2 KuifMaTnapra 5ra Gymuui MyMKHH.

Vw6y kuiiMaTnapHy kerma-ker (1) cucremara Kyitu6, xocusa 6yaran
TeHrCU3NUKNAPHHK eaub, Kyiuaary sxaso6Hu TONamMus.
1 5
Jemak, —1 Sx<—5;05x<2, -2-5x<3
7-macana. (2m)!! HUHr KaHOHMK EHunMacura p TYO COH HeJaHIH

napaxaa KUpHIIMHE aHUKTanr.
Ewum, (2m)!! =m! 2m Gyraniira cababmu p = 2 ra teHr Gynca,

m+i[ﬁ] 2 <m < 24
7l ’

=l
p > 2 6ynca, )
i[ﬂ‘J’p: sm<ps+l

=P

ra TeHr 6y.1aa4.

8-macaaa. [ﬂ] HM [5]+l1] &xu F— J+[Z-|+1 ra TeHIJIMTMHA HCOOTNaHT.
n n n n n

-
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Eunm. -xn—y=[{,+a+[{!+ﬂ »
6ynub, 6y epna: 0 <a <1, 0 < B <1. [{emax,
g i a+p< 1;2 6ynranmmry cababmu [a + £10 &xu 1 ra tewr 6ynanm.
-MacaJjia. y yriaii :
oy H:;;q:ol:;;yr]')an 6ymyBummrapn kynaiitmacy 5832 ra renr 6ynran
Eaum. o™ =5832=2° -3°, OyHzmaH a=27-3"Ba
{ x(1+x)(1+y) =6
y(1+x)(1+y)=12.
By cucreMaHmHT eunmn: x = 1, y = 2. Jlemak, a = 18.
10-macana. Kyimaary keTMa-KeTNHKHH Kypamus
(Ketna-sormmcaa Sumr 1(,;2, 2,3,3,3,4,4,4,4, ...
6em oy Kaﬁcﬂe; ; :p, HWKKWTa MKKH, y49Ta y4, TYpTra TYpT, OemTa
a) 2002—; 6) n — vH9u Ypunna Typamu?
Eunm. ®apaz kunaiinak, x, = k ; k — n—xaa. Bepwiran ketMa-keTnAKA2
k conu 6uprHYM naiifo 6¥nTyHTa Kanap
k(k—1)

14243+ +k—1=——

COH KeTMa- é ki)
a-xeimru €swnagn. Oxupru k com — - Ypmuua Typanm.
IlywwHr yayH
k(k—1) k(k+1)
—2—-—— <n< —-—z—— .
bynnan

k2—k<2n<k®+k
XeNnuo YHKany.
Oxm\pry XOoCwi1 6¥NTraH TeHrCHU3IMKHHHT VHC Ba 9an KHCMWTra au
Kyumb Ky#ugarunapra ara 6ynamus: *
1
K—-k+-< 2n<k2+k+-1-

4
2 24

1 1
(k —2-) <2n<(k+5)

VY xonga,
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1 1
k~—-§'<‘l2n<k+§
bynaar
1
k<\/2n+§<k+l.

Hatwixaza,
1
Xy = [\/ 2n + E] \
Bepuniran KeTMa-KETAMKHHHI N-XanuHu xucobaaul ¢GopMyNaCHHH

XOCHIT KUnAMK. XycycaH, Xzqg02 = 63

t1-macaia. 3 8a 4 ra 6ymuuaguraq Ba 14 Ta Gynyp9ura ora Oynras COHHH

TOMMAI.
Evtmr. Miicon wapTura kypa, 7(a)=14=2-7=(1+1)(6 +1), AeMax, a=p}py’s

ABHM a=2%-3%. Oy epna aq 22,a, 21. JleMak, a=2%.3=192.

12-macana. 100! COH MKKHHMHI Kaiich Aapaxacura 6ynunaau?
Exup L, 2, ..., 100 connap opacuaa Kyiuparuiap Masxynm:

100
== 50 ta xyd1 COH,

100 -

<= = 25Ta 4 ra xappai CoH.

.3%0-. = 12 Ta 8 ra kappanu Coil.

100)
Tl = 61a 16 ra xappany COH.

-1529 = 3ta 32 ra Kappaju COH.

-%2. = 1Ta 64 ra Kappaiu COH.
Bynzan 1001 =12 -3 -+ 100 xynairvana xaw 50 + 25 +
12+ 6+3+1=97 T2 2 COHH KaTHALUANH, apau: 100! con 277 ra
6ynunanu Ba 2%° ra oy ranmaiinu. Jlemak, %aso6 97.
13-macaaa. @ (12-5- 1956) Hu XHCODAHT.

Evyws, Vsapo TyG KYnaiiTyBumiapHu aHuknaut yd

yH KynadTMaHuHr

KaHOHMK SifuMacyHy TONaMH3.
12.5.1056 = 2% -3-5- 2* -3-163 =2* -3 :5:163. Bynpa
@ (12-51956)=@ @3- 5-163)= (2 - 2°)(3* - 3)5 ~1)(163 ~1)=

=8.6-4-162=31104.
14 — macaaa (Faycc MacajJacH).
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Do =x

dlx 1h
alHusITHY NcboTnanr:

= pnd1,,22 Qg
Egnm. x = p; P, ...p,". MymeTunnnkarus Gyukumsinap yuyn acocwii

aifHusTra Kypa,
;‘P(d) =(1+9®@) + o) + - + o(p®)...=
x
={1+@, -+ @2 - py) + -+ (pft - ). = pliple | pi
AjaunT ucﬁ;;launu.

15-macana. ¢(3*-5")=600 TeHr1aMany ewnnr.
Eanm. 600 =2°. 3 - 52 ay ¢(3‘ -5’) =2’.3.5>. Bomka TOMOHIaH
o(y9)=(7-37)(5-5").
Hemak, 3*'.2.57.4=2.3.5? gku 3'5 =3.5? ga x = 2, y=3.
16-macana. Arap x>0 Ba n HaTypan con 6¥nca, y xonnma

[%] = [;] 6ynumuHY uc6otnanr.
Egnm. Pasmaukn, (¢;f) opanukma [B] —

aKoitnamran.
XaknKaTTaH xawm, arap m O6yTyH coOH a<m < B TeHrcHznukHM

Kanoatnautupea, y xonga [a]+1<sm < [B]. Xymaw wrynpait, (a;f)
B
opavKaa H - E] — Ta Gepunran x > 0 ra Kappanu COHIap Koinailra.

[a] T2 Gyryn comnap

X NlaH KM9MK Ba n ra OYNHHaliraH HaTypajl COHJIApHM KYpaMus.

ByHpaii connap sxamun [ ] [ ] [ ] Ta. AMMO [x] naK xarra 6ynMaran

Ba » ra GYmuHAIMTaH COHNap Xam [;] Ta. TeHrmvx BcboTnanau.

17-macaaa. p (2002) #Hu xuco6manr.
Eunm. 2002 = 2-7-11-13 pan p (2002) = (-1)* = 1 kenu6 auxany.
18-macaJia. n - HaTypas, X - XakMKMii COHNap yayH

[nx]=[x]+[x+7—12]+---+[x+n;1]

TEHIJIMKHY UCOOTIIaHT:
Eupm. 7 coHMAR duxcupna,

A

I3

f(x)=[x];l-[x+%]+--~+[x+n; ]-[nx]

¢yHKuuaHu Kapaitmus. V xonaa,
flr+d) =[x+ +[x+ 2]+t e+ 22|+ + 1 - frx + 1),

Vixtuépnii 6yTyn k yayn [x + k] = [x] dopmynann xynna6 Gapuya

XaKukuii x KuiiMaTIapuaa
1
flre)=r@

TEHMIUK GaKapUITHIIKHE XOCHWIT KUNaMHu3.

Jlemak, y=f(x) ¢pyuxuua naspuii ¢yuxunsa Oynagu Ba y x € [0,%)

OpanuKaa aifHaH HOJra TeHr OYIHIIMAY TeKUIHPHIL KUHMH SMacC.
Bynaaun y=f(x) gynkuus 6apua XakKuKuii x KUHMaTIapyAa HOJra TEHT -

Oy Kenub YnKaau.
19-macaaa. Z'U—C(;Q=H(l-i] tdopmyna TYFpUIHIMHH a =12 y4yd
dla Fa

TEKUIUPUHT.
Eumw. 12 wunr 6ynysunnapu: 1, 2, 3, 4, 6, 12. Bynnan

g 0l e
pl-2)(-g9-13-

20-macaia. a) [(2 + \/-)ZOOZJ; {(2 + \/3_)2002} >09..9

1001

COHJIAp TOK SKAHJIUIMHH UCOOTIIAHT.
2002
Ewan. (2 + \/5)2002 ugonana xascuu oun6 (2 +v3)" =A+ BV3 mu

XOCHJ Kunamus, 6y epaa 4 Ba B — HaTypas Couap. BynzaH
1

2002
(2- V3) =A-BV3= m.
By xonzaa
(2+ mzooz r(2- ®2002 _ 24
oyaany.
BynpaH
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@+ \/5)2002 A1 (- mzooz
Kemb amKaay.
Hatmxana, [(2 + \/5)2002] = 2A — 1 - TOK COH, SbHH
{(2 + \[37)2002} =1— (2 _ \/5)2002

kenu6 yukagm.
Xocw 6§ran TEHTIMKHHHT YHI KYCMHHH 6axonaiiMmna:

(2 _ \/@zooz _ 1 1

1
@+v3)" (74273 < g0

Mysunr yuys {(2 + \/'3:)2002} >09..9
1001

1.6-§.Ty6 connap Tapaxugan

Gynlpf;,un:;zmr:e; Jmmm Bparocd‘;:au nyHénRa 6:4p;?ﬂqnnapnan
s 3 aHuKnagW, “‘napauten” Ba “mepupman’”
TymIyH9anapnay kuputay. Ilndarop sca “ep map maxmpna” neraH
$apasun Yprara tamnagn: “Tabuataa xamma Hapca MyKammas, IIyHHHT
YIyH XaM ep MyxamMmal kypunuiuna 6ynmmy napkop. Teomerpmk
xmcM.japnaH SHI MyKamMMaiy mapavp. Jiemak, ep wap makmina 6ynamm
kepak”. JIEKWH epHUHT Imap maKxnuaa 3KaHTHIHHY UCOOT KHIHI Ba YHUHT
pavumycpmn ymyam ¢axar Bpatocenrarnna wacu6 kunau. YV 6Gupmaan
6ynub, ep 103U XapuTacunu Ty3u6 unknu. Vina naitraa Mabiym 6ynran
Espona, Ocué€, JIusus, Apa6ucroH, Apnana, XURIUCTOHAPTMHA YHUHT
XapuTackaH xo# omran (A. M. Kynpun. Cnoso o kapre. -M.: Han.
“Henpa”, 1987).

Ty6 cornapay Ypranum tapuxs 2000 iungan Oepy KONpoK JaBpHU Y3
M4Mra ojiaji. DpaMusiaH asairn 111 acppza simaraH .JOHOH OJTMMY EBKITMA
TyO coHnap .2,3,5,7 ... Yekcus xyn 6uran mnutam ucboraarar. ByHna y
Tyba COHJNAp COHHM HYCKIINTa, 1e6 N=p,.p,....p, +1 coHnHu onanu. By coH
Pys Pyres P STADHHHT GMpOpTacura xam 6ymummaiimu. Jlemax, N Ty6 coH
EKHA p,, p,,.-, P, TAPHAH OONIKa OUpOPTA p,,, Ty6 6¥myBunra ara. By sca Ty6
COHJiap COHH 9YeKINTa JaiiiITaHura 3nANp, SN Ty6 COMIapHMHT COHM
aexcus kyn. Ymby uc6or Epkmuaumnr “Bomnanruunap” acapusuur 1X
xuToOMaarn 20-TeopeMacua KeNTHPWITaH 6Ynub, xosuprada Makyn
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UCOGOTRAPHUHT SHI coptack Xucobnasamy. Hatypan connap xaropuaa Ty6
COHIap COHHMHI yexcus KynnuruHuer Goumka ucGoTiapu Ouna
xusukyByunap JI. Ditnep Ba I'. Iloa ucGornapu Gunad TaHWIIMMLTAPH
MYMKUH.

Ty6 cownapHd KyHMJard4a TacaBBYp KHWIHIIMMM3 MYMKHH. Kys
OMIMHrM3ra XOHamaH uuKu6, camora kapa® uy3unub KeTraH JJCKTP
CHMUHH KenTupuHr. By cUMRHHT Xap Gup MeTpura GMTTajiaH NaMIodIKa
ocwiran 6ynu6, 6y naMmoukanap KetMa - KT HaTypan COHiap 6uian
pakamnanrad Oyncun. CuM TOKka YnaHrasia ¢axar Ty6 paKamMiIH

JIaMIMOYKaAIEp EHCHH.
Duau TapMok OFiinab (asora caéxar KuIalinuk. Ky3 ommamuzna

Kyliiaary xoaucanap HamoéH Gynanu:
l-nammouka yuMK, 2- , 3- nammouxa &uuk! ByHaxacu 6omka

yupamaiinu!
3pa5;5Ba7; 11 8al3;17Bal9;29 pa 31; 41 Ba 43; 71 Ba 73; 101
Bal03 coHnap 3ru3ak COHNap Aeiinanu.
BupuHuYM  103Ta  HaTypan
siaMmoyKanapaad 75 Tacu y4HK Ba 25 Tacu EpUKTUrHHY Kypamus.

Bupuruy MunrTanuxaa 832 Ta sa 168 Ta.
BUpUHYH MHUTHOHTAIMKAA 3Ca 921502 Ta Ba 78468 Ta MOC paBuliia

Y4HK B2 HYp COYyBYM YHPOKNApHH Kypacus.
TacaBByp KWi1aMu3. Opkaga XaM, OJAMHA2 XaM 3UM-3UE
KOpOHFYJIMK. JIeKHH HYp CyHMaliiK, YYHKH EBxymj1 TEOpEMacHura acoca,

OMIMHAA YEKCH3 KYTI Hyp COUYBYH IMpOKNap ydpanan.
Arap OMSHMHI YYMII TE3NUTHMMUI, xarto, 300000 kw/c, AbHM

3nurura TeHr 6yyca xaM Hyp codyBYd YMpOKnap KYpuHMaiId.
acota

cownap Ounam  pakamiaHraH

EpYFIMK T€
Tlexun Guramusky, I1. JL. YebuuieB TEOpeMacura acocad, KaH4a M

Gocub yTrau Oyncak, ABHH IIyH4Ya Macodanan CyHr sHa Hyp COTYB'M
aeb y3umMu3ra TaCKUH Gepa onamus.

Ty COHJIapra OMJ MacanaltapHy Xan KW xapaéHuaa
pU  HATWKACHAA MAaTeMaTHKAHWHT

GUPOK, KypUHARY,
MabnyMKH,

yloK MaTeMaTVKRApHUHT MEXHATIA
“Connap Ha3apusacH”™ BYKyAra Kenau. IyHHCH KU3UKKH,

acocuii coxacd — h
ux Mmypakkal GymmachH,

coHnap Ha3sapHiaCH MyaMMOnapu KaH4ajl
MacalaHUHr Ma3MyHH, XaTTo MaxT20 éxu Juneid YKysudwIap YUyH XaM

TYIyHapiH.
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6yncana, yura

ne6 atamub, y kyiiy .
coRt HKKHTayTyG co'z{x[{arnqaL MKKHIOAaH katTa Gyarau Xap Kaunait xydr
By runoresanunr 1 ""Hrm, PHPHRIMCH KYPUFMIIIAG uhoRanam mysHH.
TEKIWHPHG K$pum o TpAHIITHI RaCTaGicH Gup Hewa xygr COHnap yuyu
122547 ga e oo (MacaNAN: 4=2 + 2, 6=3 43, 8=3 +5, 10=3 +7,
o o . ,
s comxapx Ka30) 3amMoHaBuii KoMIibloTepniapnan doiinananud, anua
HeBoTnam 03)’ TYH XaM Texwapu6 w§punran), nexus YHV yMyMuii Xonja
X03up XaMm MyaMMosurima KOJIMOKaa. ’

X .To 7.
1A02X  myammocn. 1742 fwm  Cankr-TlerepSypr

Kynm Gur .
16=§}123+T1a1Ty6f0H HFHHAMCH cHbaTna ndona KumHaw.
Kum6op l()(’)()1 2774342, 13274343, 1174242 na XO0Kas30.
R 6"mqa’ O6pn 2000 raua, Mune 9000 raua X. Toni6ax
X.Tonnb: ¥ VIR Texmnpratnap.
Tonp6ax
THKATH: MyamMMocunan sma wmxkura dapaz (runotesa) kenn6
S —— AaH KWK GYiMmaran KyQPT COH MKKHTA TYy6 COH

- Xap Kampaii 7 g
. H KHYMK 6V
PUFMHIMACHTA TeHT. YAMaraH TOK COH yuTa TyG cou

Arap 2m- p, + p, 6¥1ca,
2ntl=2n43-2=2(n-1)+3= pl 4 pl 43,
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Jlexun, 200 finn mobaiitmina X. N'onnbax MyaMMOCHHH Xed KUM Xan
Kuia OAraHn MyK. ®dakarruna 1937 fiwm akagemux M. M. Bumorpazos
Xap KaHpgaii 7 OaH KaTra TOK COHHMMHT 3 Ta Ty6 con HWFMHAWCAra
TeHrTuruHn ucbor koM. By Teopemanman Xap xanma# 10 maH xHamx
6ynmaran xydT coH 4 Ta Ty6 COHHMHT HWFWHEMCHTa TCHTIATH Kemmb
YuKaau. XaKuKaTaaH,

In—1=p,+p,+p, EKH 2n=pl+pi+p,+1=pl+p,+ py+1=pl+ p+ p, +3-2.

EKH 2n+2=p, +p)+ p,+3. [

Iynpait kw6, xosupraua X. Toanbax MyaMMOCH TYJNHK Xan
KWIVIHTaHHU VK,

Wynunrnek, rokopumarn N=p;-p,-..p+1 Ty0 (Mypaxkab cornap)
coHn (Gepwiran k=2 ydyH) 4eKCH3 KyN INeraH MyamMMO XaM OWHK
xonvokaa. [lly kaby yXmam TypiTH MyaMMOJIapHH Xall KMIHII XapacHujia
consiap HasapwsicH (aH cHaTia MaK/UaRIH.

Vpra acpnapaa CoOHnap Ha3apHACHHHHE rynnad - smwaum Gyrox
dpanuys maremarurs II. Depma (XVII acpna simaras) Homx Gunan
6ornuk. Jleku, y ¥3 xamduErnapuavHr €3ma HatHIHN KOJNAKPMAraH.

Comsap Hasapusicd SHT aBBajl ¢aH cudatnia Jiconapn DilnepHAHT
(1707- 1783) wimnii wuUlapuna WakIaHIH. JI. DiinepHUHT GaOIHAITH
ZKJTHW JTON KONIMpanuraH aapaxana 6oit. JI. Dinep 1735 iiwnu 6up Xy3W,

1766 #unM MKKHHYA KY3M XaM KypMail Kojnmura KapaMaii, YMpHHHHT
OXHpIY MWIApHDa YHUHT WIMuH $aoinury kamaiiMany, akcHHya, omud
GopraH. YHHHT Mgl wmmapH 72 OKWHUIMK - acapnap TYiaMnaa
aMmyiaHTaH OYTM6, YNADRWHT [O3[aH OpPTWFM COHIAp HA3apHicHTa
Garynanrad. T1. @epMaHMHT NeAp/n Gapua ucborcus teopemanapn JI.
Diinep TOMOHAZaH TYIHK ucbor kwIMHMO, ymap acocupa KJOTHHA
MaTeMaTHK KOHYHWATIap Kawd XUIHHIM.

V xaxga “Bomxanap y9yH Hadac ommn xapaSum KaHIa# Keduca,

Jitnep YIyH Xpcobnaml KapaéHH WIyHJai Tabuwmit xapagn” €M “JOparn
) 6namjan TYxTamMaray MaTeMarTHx’,

ypHIIIaH TYXTaraHja XaM MMSICH XHCO

aeinmany.
Ty6 cownap GuaH GoFnuK 6Yran GyHnail rHMOTE3ATApHE KYTIab
KeNTUpHIT MYMKHH.
K2TOpUa TEKHC

Manymiy, Ty0 COHNap HaTypain COHJNap
raxcumianmaraf. Macanan, (1,100) opamixiard Harypar CORJIAPHWHT
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25% Ba Ty6 comu 6yaca, (101,200) opanukaa 21%, (201.300) oparskaa

16%, (1,1000) opamikaa 3ca 16,8% Ty6 connap 6op. Llysunr yUyH Xam
Ty COHJIap TakcUMOTHHM y3una udonanosuu dpynkumanu u3naw Tabuuii
Xon 6Ynu6 Kypunap sau. x Hunr 6apya Tabuuii KuitmaTnapuaa dakar xap
XWI Ty0 COHra TeHr Kuiimar Kabyn xunysuu f(x) 6yTyw Jl. Oiinep Ba
60‘1'm<a OJlUMNIap TOMOKMAaH 6yHpaii KYNIXamiap TOMWIAM, NeKuH
KEUUHYANUK ManIyM OYniuku, ynapHusr 61popracH Xam apryMeHTHUHT
6apaa Tabuuit KuiiMatnapupa Typau Ty6 Kuiimar Kabyn KwiMac 3KaH.
Macanasn:

S(x)=x"+x+17 kymxXan x=0,1,2.3...15 6ynranna;

S(x)=2x"+29 kymxan x=0,1,2,3,.. 28 Oynranpa;

S(x)=x"+x+41 k¥xan x=0,123,..39 6yranaa;

S (x)=x'~79x+1601 kymxan x=0,1,2,3,..,79 Gyran

KuMaTiapna Typnu Ty6 COHJIapra TeHr KuiMaTnap kabyn Kunanu, JeKnH
6omka 6Gan3u KmZmamapnna 3ca Mypakka® coHra teHr KuiMar Kabyin
Kunap sxan. Kefiunganuk ym6y teopema ne6oTaanmu.

) JI. Diinep Ty6G coHnapra oun wm3naHuwnapuaa x=l1, 2,.. 40
O6arannaa 1y6 con 6ynamuray px)=x*—x+4] KYPUHULAArH NOTUHOMHH
xamb wanmu. p(x) Kymxagumsr 6upuHuu 2398 Ta mHarypan comaap
Opaciparu KUAMaTIapunan TeHr apMucy Ty6 COWIAp GYMMIMHH MCGOT
lww.  Wiysubrmex, g()=x*+x+72491 «Kynxan opkanmu  udona
kunmsranurad 5000 Ta Ty6 counapuy anuknany.

Byapan Tauapn, Gapua kuiiManapu Ty6 comnapman u6opar n
AapaKATK KYIIXaA MaBxyn sMaChUruHu ucbotnab, J1. Diinep ¥3 HiLIapu
Gmian anmiaTHB comnap Hasapuscyra acoc cosav. CoHnap Hasapuiacuiaz
KyOruHa KOHYHMATNADHEHr ucGoTy JI. Diitep Homu OunaH GOFMUK.
JlexuH, X03MPTY KyHAA XaM §3 eqsmuny TomMaran MyaMMonap xyja Ky

Srusak Ty6 COHNap, amav 3 Ba S; 5 pa 7; 11 Ba 13;...; 239 Ba 241
COHJIap XKY(PTIHIY YEKCU3 KYTIMU EkM ek mumu?

2"+1; 2" -k’ +1. KYPUHUIIAAIY Ty6 COHmap Hexcu3 KYNMH?

Mepcen 1y6 COHN2PH

Xosupradya Ky@QT MYKaMMaJl COHNAPHUHI COHM YEKCU3 KYMMHU EKH
ynap 4Yewls COHZaMu? JEraH CaBol 09K Komu6 xenmoga. Uymku, 2*-1
50
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“KYpuHMImAarH TY6 COHNAp COHMMHI YeKCW3 JKAHIMIH MCGOTNAHMAraH.

Bynpaii xypyHHmAa cownap Ty6 GYIMMIIMIIMHUNT 3apypHil mMapTH YHMRT
Japaxxa KypcaTriam k Hunr Ty6 6¥mamumanp.

Xakukatnan xaM, k=kk; - Mypakkab coH 6¥nca, y xonga (2%)% -1 'an
TpuBHaN OynmaraH (abHH, ¥3unan Ba | gan ¢apknn) kynaiityBunnapra
aXpATHIN MyMKHH. Yiapnan 6upy 2* -1 ra TeAr 6ynagu. Jlexkun 6y mapt
eTapiy 1WapT 3Mac, SpHM Ty 6¥rnca, 2* -1 con 6apya k Jap yuyH Ty6 coH
OynaBepmaiinu. Macanan, k=11 Gysranma 2''-1 =2047= 23-89 Mypakkab
COH.

Wxtuépnii p 1y6 con ydyn M,=2°-1 KypHHRIDU#Aard Ty6 comnap
MyKaMMajl COHNap MyaMMOcH OunaH >XUAaMH WIyry/UlaHraH QpaHify3
MoHax# MepceH wapadura Mepcen myb connapu neb aranang.

KOxopuparu ¢popmynara acocaH:
M, =3;M, =T;M, =35; M, =127;M,, = 2047 = 23-89

OynumMHE XMcoOnab TonMin KuHWH aMac. Jlemax, 271 KxypuHAmMmara
COHMaPHUHT XaMMacH XaM Ty6 coH 3Mac 3KaH.

JI. Diinepraua MepceH Ty6 connapu M, ra moc (p=2,3,5,7,13,17,19)
Keys4y 7 MyKaMMaJl COH MabJiyM Oyran.

1756 ¥innu JI. Diinep M;; Ty6 cod GYanummu ucbor xuwiau. bup
acpaaH Kympok Kasp MoOaiinuna M, sur xarra MepceH Ty6 couu 6y1ub
KOJIIH.
1883 itmnma pyc matemarmiiapa V. M. Tlepsymun (1827-1900)
M,, =2%~1 COHHHMHI Ty0 3KaHITMHH HCOOTNAIH.

dpanny3s varemarury Jlykac 1876 iiwm
M,,;, =170141 183460469231731687303715884105727 COR Mepcenuum" Ty6 conrt

6y muimHH HeboTnaau.

Cyurpa [I. X. Jlemap OXM opkamu P=521, P=607, P=1279, P=2203,
P=2281 Ty6 connap yayH XaM M. Mepcennuur Ty6 cornap# Gy/MIIMHA
KypcaTay.

Keptmemamuk  Pmsen (1958), P=3217, T'ypsuc (1962) P=4253,
P=4423, Twinenic (1964) P=9689, P=9941, P=11213 connap yiyH M.
Mepcen Ty6 coHnapu GYIRIIVAN aHUK/TATHIAP.

Jlyxac Tonrai M By 39 Ta pakamaaH Takwi TOITaHIHTHHH KypraH
MK, X03MpAa 3HT kKatTa Mepcen Ty6 conn 3376 pakaMaad n6opar 6mb,
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A
Oy con Amepuxanmur MWmnumoiic YHHBEPCUTETH MaremaTAKHapn !
TOMOHUAaH Xucobnab Tonunran. Yiap Tomraus COHJapH GuiiaH xKyaa Xam
baxpnauanunap, maremaruka daxynsTeTunan ro6opunaasran xap 6up xar
COTMHIraH KOHBEPT YCTHIa L1y COHHMU &316 Kysanuran 6ynaunap.
My =2 -1 connpa 3375 Ta pakam 6ynu6, yuunr Ty6 skanmuru 1963
Hunpa ucbotnadran. By uco6nam acocuaa ¢pauiys maremarury E. Jliok
TOMOHuAaH 1878 jimnna Tommnran KpuTepus €raau. Y KyiinparmoaH
ubopar: , 6ynna ( Ty6 COH) HUHT Ty6 COH GYnuIK yuyH yuiby pekypeHT
KETMa-KeTIHK ¢, =4,c, =4-2=14,..,c, =¢;,~2 HHUHT [p-I- Xaauhu M, ra
O nMHULOH, ABHU oy so(modM,,) 6¥muwm 3apyp sa eTapauaup.
Mucoa. M,=2"-1=127 ra Jliok KPUTEPUACHHH KynnaitmMus. ¥V xonna

127 monynu 6¥itua xyitunaru MyHocabarnapra sra 6¥iiamMus:
G=46=4"-2=14.¢,=14"~2=194=67,c, =194' 2= 67' - 2= 42,¢, = 42* =2 = - 16,
¢ =16>~2=254 = 0(mod 27),
HAemax, Teopema wapri Smxapunanu Ba 6u3 M. =2'—1=127 HU TY6
COH Jiest oNlamus.
Tabunit cason Tyrunapd, My,~Mepcen conu 6ynanumu?
Maca.na!{’ MMX = 23 -1= 7_-1-y6 COH; MM. = 27 —-1= 127—'1'}'6 COH
M,,, =2"~1- Ty6 coH (Diinep ucbor kunran);
M., =My, -Ty6 con (Jlykac uc6ot Kuaran).

@Pepma Ty6 coHaapu

Asxoiub MaTemarux [T Depma
F,=2"+1 (1.8)
KypuRUmuaary 6apua COHNTap Ty6 comnap 6YAMIUMHM TYAHK HILIOHY OKrai
aiirrad. (1.8) dopmyna 6unan udoxanananmran cownap Pepma counapu
Zeb aramanu.
F=2¥ +1=3F =2 +1=5F =27 1=17,p /e o* +1=257,F, =25 +1= 65537,
£, =27 +1=65536-65536+1=641.6700417.
Fs Mypaxka6 coH 6¥nunonmu Jiinep kypcarran.
F, dopmyna OwrtaH nQopananammran keiumry Mypakkab COH
F,=2"%4+1
1883 ifunu pyc pyxoHuiici [1epBYIIIH TOMOHUAAH aHUKIAHIH.
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Onmu Fs Mypakkab COH 3KaFJIMTWHKHT UCOOTHHN KeJITTUPaMH3:
641=625+16=5"+2' - 5" =—2*(mod 641),(2)
641=5.128+1=5-2" +1—5-2" =-1(mod 641).(3)
(2) TakKOCaMaHUAT MKKWTa Tapadunu 2 ra KynaiTHpamus:
54.2% =_2"(mod 641)
(3) HuHT MKKana TapagyHu 4-Napaxara OMAPAMHA3:
5 -2”® =i(mod641). xocun 6¥ica, OXHPrA 2 Ta TaKKocIamMaiapHu Oup-
6upuaaH afiupcax, 2% +1=0(mod641) Xocun 6ynamu. [emaxk, 2% +1:641.

1.7-§. CucreMaTHK COHJIAP Ba yAap YCTHAA aMAJJIap

PakamMHy HoMjaml Ba E3MIIHAAT Xap KaHOgad ycysiM COHiap

cucreMacu eb arananu.
Bapua comyiap CHCTEMacH WKKH CHH$ra 6YTMHANW: TIO3WTIMOH Ba

Hono3uTIvod. CoxnapHu &3vuia MOUIaTHNaauraH Gelrmiapra pakamiaap
neitwany. TTo3UTUMOH CaROK cucTeMachaa GepunraH COHHHHT KWiMaTH
COHHM TAacBUpJIOBYM paKaMJIapPHUHT rajyaraH ypHura Gornuk 6ymanu.
Mucon cadatuna, 0, 1, 2, 3,. . ., 9 apab pakamnapuiaH TamwKuwi TOITaH
VHIIEK CAHOK CHCTEMaHM Kapail MyMKWH, yNlap COHfary TyTraH ypHHiapra
Kapab Typnn KHAMaTHYU aKe ITTHpan.

HONO3UTUHOH CaHOK CHCTeManapuaa OeNrHHMHT KAHMarH YHHHD
srannaran yprura Gorauk amac. Mucon cudatuia pum paxamiapu CaHoK
CHCTEMAacHHM KeNTHpHID MyMkuH. Macanad, XX conupa X paxkamH,
Kaepna >kOWNalraHWra KapamachaH YHIMK CaHOK CHCTeMacHuard 10

KWiiMaTHHH aHrIaTauHq.
HoMo3KTUHOH pHM CaHOK, chcTeMacH 7 Ta Genrugan ubopar: I-1, V-5, X-

10, L-50, C-100, D-500, V-1000. By caHox cucTemana coHnapHH ésummya

Kyiiuzarv Koufanapra aMajl KWIim Kepax:
1. Arap xmuuk Genrm kxatra Genrm onjuma Typca, aiwpyB amamd

6axxapunany. 5
2. Arap karra GearH KHIMK Genrn onpuaa Typca, KymyB amami

6axapunanH.
Macanas; CLV-155, CM-900.

53



HNo3uruuoy canex cucremacu
M={012,..,9-1},ge N.g=2 GYRCUH. ac N COHMH Kyilupariya
udonanaiimus:
a=aq'+a_q"+..=aqg+a, (1.9)

byuna, q eM(i:l,_s).ao #0, ¢- acocra Kypa CaHOK CUCTEMAaCHHHMHI d COHU
REHUNA/Y. ae N COHMHAKT KHCKAYa KYPUHHILY a = (a,,a,_!..n,,)q ,
Macanan, 589, =5-122+8-12 +9.

Teopema. 4 acocra kypa, V(ae N)canok cucremacu (1.9)
KYpunutia 6yaub, up KuiMaTnury auMKaaHray.

McBor. (1.9) HM MaTeMaTHK MHMOyKuMs MeTomu Spmammaa
ucbotnanmus.
a) aeN,u<q 6Yncun. Y xonga (1.9) nax a=a kenub 4uxaau.
b) aeN,azq 6§ncun. Papas kunaiiaux, V(me N),1<m<a (1) kaHoaTnaurupa
ONCHH.

@ HA q Tra KONAMKIM Oynamus: a=bg+a,(a,eM).0yHaa b<a, Y
Xonpa ¢apasumusra HHAYKTHB EHAAaWMG, b HM KylMumaruysa TacBupnai

OJ1aMH3:
(1.10)

b=ag™'+a_ g +..+aq+a,acM,a, O(i =Ks')
(1.10) ra xypa, a=bq+a,(a, € M), TSHITUKAAH:
a=agq +a_q" +..+aq+a,.

MaTteMaTMK MHIYKUMA opuiunny €épnamuaa (1.9) ra sra 6¥naux.

HroHanmury. Y(aeXN) coH yuyH (1.9) HHHr JpuHIN JKaHTUTHHU
MaTeMaTHK UHAYKIMS MeTogy EpaaMuaa ucboTaaiiMus.
a) aeN.a<q O¥acun. ¥V xonna (1.9) nau a=a kenu6 Yukanu Ba Aroxa.
b) aeNa>q OyacuH. @apa3 xunaiimuk, V(me~N),lsm<a (1.9)H1
KaHOAT/IAHTUPaAHY Ba ATOHA.

v(aeN) G¥acut. (1.9) nan dapwiupok ¢4 acocra kypa Kyiunaru

KYpUHMLIra KeJITHPa ONMULIMMU3 MyMKHMH:
a=bq'+b g +..+bq+b, (1.11)

(1.9) Ba (1.11) nas:

a=(aq" +a.9 2 y.talgra,=(bg" +b, g +...+b)g+h,

By TEHIJMKAAH, KOAMKIH OFIHIl TEOPEMAacHra xypa:
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[0

a,=h.b=aq" +a_q +.+a,=bg" +b_g" +..+h
b<a HaH MHIYKUMA ¢apasumusra kypa b} =s,a, =b,,...a, =4,
Wynpait kunub, v(ae N) ydayH (1.9) TeHTIHK STOHAIHMP.
CHcTeMaTHK COHJIAp YCTHIA aMaJLIap

Xap xun coHnap cucTeMachiia KYLIMIN, alupwill, KynadTHpHL,
O6ynuw amannapn 10 acocau caHOK CHCTeMach Koujgacura kxypa
6axapunany.

Mpucoaap:
1. Kymmm, aitnpaw.

876 7632

- -

6532 6838y

137114 63,

2.  KynaiiTHpnm, 6yamnum.

165, D=3 +6 33M0d, L;;‘TL 35 mf-;\:.;_x
T 392487 - 3783 % MeIRAS
=384 ue .'-Jn}::wz

Ty 3$=4N=-1 2432 =8N+ 2
3163 WB=SR-0 S =38+
=4R~} Me=3Fed

$3320u

Bup canox cucremacnaan HourKa CAaROK CHCTEMACHT yTHnI

v(aeN) p acocra Kypa, CaHOK CHCTEMacH 6YJICUH. a COHYHH g
acocra kypa caHOK cucTeMackhia €31l TaTa0 KWIMHCHH.

dapa3 KUNaiIuK, @ COHHHH q acocra K¥pa caHOK CHCTEMacHla

a=aq" +a,q" " +.+aq+a,.

a,,a,,....a, COHJIApHK TOMHII 3apyp. By p acocra Kypa CaHOK CHCTEMacH
YUyH a HA g [a KONIUKIM OFnamus: a=bgq+a.

Xy iy CaHOK cucTemackaa b, HH ¢ Ta KOMIMKiTH Hynamus.

b,=hg+a,.

Ba xymmu WyHua# IaBOM ITTHpami3. By xapaCH KeTMa-KeT
Haxxapunut, HOJIb oynuHMara aiTaHTyHYa [aBOM 3Ta/IH:
by =b+ 3,0, =0-+b, b, =

p acocra Kypa CaHOK CHCTeMacH ydyH a HH ¢ Ta Konguxm O

Kyiinmaryu cxema épramnpa Haxapuaany:
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Crpenka Taptu6 i#ynamunmm Kypcaraau.

Arapg<p, y xonga a uu g ra dynranpara a,,q,...a, KOAMAUKIAp
KETMa-KeTIUIH p acocra Kypa CaHoK CHCTEMACHMHMHI Xeu Gyimaratia
Oup paxamunau ubopar 6ynanu. By pakammap g acocra kypa. CaHOK
CHCTeMacHary a COHUHUHI paKammapu 0ynajm.

Arapja, p>g pan karra éku Tedr Gynca, y Xouga g Ba GanL3K

Gosp;-- 6y KOJAMKJIAD p  ACOCra Kypa CaHOK CHCTEMACHHUHI Xed
6ynmaranna 6up pakamunau udopar 6ynanu. by paxamnap ¢ acocra kypa
CaHOK CHCTEMACH EpaMuaa E3WMNAIIN 3apyp.

Macaaa. 545, commum 12 acocnu C4HOK CHCTEMACH KYpHHHILAA

E€3MHT.

12 conuru cawok cucremacuma 6 acocra kypa &3m0 onamus:
12=2-6+0=(20)..

545, | 29,
A TEE O ag,
D L— 2
W s=n Ty -
=4, - 0

Jemax, 545,=155,.
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IT FOL. TAKKOCJTAMAJIAP HA3BAPHSICH DJIEMEHTJIAPHA
2.1-§. ByTyH conJap XaJIKacRA2 TAKK0CIaMAaJIap, yJIapHIHAT
xXoccaiapy, yerHpmaiap Cl‘lllq)ll XAJNKaACcH

Busna a, b, 6yTyn connap Xamaoa m > 1 HaTypam con OepuiraH
Oyncun. Arap a-b aiiupma m ra KoJgukens 6VmimHea, y Xonaa @ 6yTyH con
b OytyH con 6wnan m Mmomyn OYHu4a TakkocnaHagH Ba KyWRpardda
Oearmwiananm:

a=b(modm). i (2.1)

Tabpudra kypa. a Ba O OyTyH coHnap ydyH a=b(modm)

MYHOCAOATHHHT YPHRIMIWTH (a—b)im HH, SBHH a-b=mg., gcZHH

Ounawpanu

ByTyH coHnapHMHT M MOJyirb DYiiMua TakkociaHHII MyHocabaTh OyTyH

COHNap TYIUlaMyfa KBHUBATEHTAHK MyHocabarH OYMHUIMEN TeKIIMpHIT

xuitun omac. By Myrocabar GYifnua S5KBMBANEHTINK CHH(IAPH M MOLY!Nb

6yitua yernpManap CHH(IAPH KN 9erApma cungnap neimany.
MacaiaH:

47 ={....-16,—12,-8,4,0,4,8,12,16,..}

47 +1={..,~15,-11,-7,-3,1,5,9,13,17...}

47 +2={..,~14,-10,-6,-2,2,6,10,14,18,...}

4Z+3={..,~13,-9,-5.-1,3,7.11,15,19,...}

Keitnury Yprmapaa Kyinzara Teopemant ncbornaimus.

1-Teopema. Hkxura a Ba b GyryH comnap m wmomyn OyAHHa
TaKKocIaHMIIIapy yayH ynapHu m ra Gynranna OMp Xmi KoMK YHKALH
3apyp Ba erapii.

WcBoT. a=b@odm) OFncu. VYV Xomna, a-b=mgqeZ. Jlemax,
a=mg+b. Arap b=mq +r,0sr<m 6ynca, a=mg+q)+r.0<r<m SbHH, a B2
b GyTyH coHnapHu m ra Oyncak, dup XuJ KOANMK Konap 2KaH. AKcHH4a,

arap f=rmq,+r,0sr<m Ba b=mg,+r Gynca, y xonga a—b=m(G—g,) CKA

a=s(mod ) OYII20H.
TaKKOCHAMAHKHT ACOCHH XOCCAJAPH. Kyiinga TakKOCH2MaHUHT
TappudugaH  Kemb — WHKajgWraH - acochi

GesocuTa  TAKKOCTaMa
cuga a, b, ¢, d map

XoccanapHAn KenTHpamus. by XoccalapHuHr Hapua
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TUEDUWL 3 )
Hx-mfppm Oyryn cownap, m sca 1 jgam xarra marypan cou jed
xucodnaimus.

0 M
1", a=a(modm)
o ”
2°. Arap a=b(modm) 6ysica, y xonaa b=a(medn: GVnamm.
20
) 3% Arap a=bmodm)Ba b=cfmodm) OVica, y Xoaaa a=c(modm)
O¥many.
(=]

: U4 - Takkocnamanapuu  xaama-xag KMl 82 XaaMa-Xal
K

YNaUTHPULL MYMKHH, arap a=b{modm) Ba c=d(modm) OVica, y Xonuz

G+c=b+d{modrm) Ba ac=bd(modm) OV,
c v

) "5 - Taxkocnavanunr ukkana Ttapaduuu xaM MXTHUEpME conra

Kynai %
Z AATHPUIL MYMKUH. SBHU, a=b(modm)0¥ica, Y Xonddac=bc{modm)
eVnanu. |
o —
"6 - ATap a=bmodm) G¥nca, y Xonaa o' =4 (modm) 6¥n1anu. By epaa n
MXTHAEPMI HaTypasi COH.
]
§ 7° Takxocnamauunr HXTUEDHH KUCMHIa MOALYIIa Kappani COHHH
KYIUHIU MYMKUH:
a=bimodm) Balk, i € 7 = atkm= s(modm) pa a=s+
Im(mod m)
O 4 =
8° x = u(mod my) pa x = u(mod my) = x = u(mod[m;, my])
6 e i ;
i 9° x = u(mod m) ga a, € Z(k = 0,1, ...,n) 0¥nca,y Xxonza
7 LA -

0¥ F X" et a, x +a, = aqut + qut + o+ Qg u

a, (mod m).

10° x = ) = y

x = u(mod m) sa ay, = b (modm), (k =0,1,..,n) Oyaca, y

Xxonaa
Apx™ + a;x" "+ 4 Anax +a, =
- -1
= bpu™ + DU + -+ by_ju+ b, (mod m)

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

12° Arap a = b(mod d),a = b(mod c), (d,c) = 1 6ynca, y xonaa
a = b(mod dc).

13° Arap a = b(modd) 6ynca, y xonma uxTHépuit ¢ € Z ydyn

ac = be(mod d).
14° Arap ac = bc(mod d) Ba (c,d) = 1 6ynca, y xonaa

a = b(mod d).
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Oxopuparin  xoccanapiad, arap  a=b(modin) Oysica, y Xonma

ko2 Puumenriapn GyTyH connapiaaH ndopar f(x)=ax" +ax’

3

=1
+..+a,_x+a,

KYnXan yuyn
fla)= f(B)(modm) (2.2)

OynmuM kenwd yuKanu.

TaxkxocnamaiapHunr xoceatapunas 2, 3, 5, 7, 9, 10, 11, I3 ra
GYIMHMLT ATOMATIZPHHN KENTHPHD YHKapHLl MyMKHH.

Macanan: 9 ra OYIMHMII aTOMAaTHHY KYpub HHKaiimuK. ByH#HT
VayH MXTHEPHI HATYpal COH A YHYH TaKKOCIamalaH doiinananamns. Y
TaKKocnamara acocai

Xona 2.1}
SEHH COH 9 r1a

Gty =G, 10" + 107" +a,_;10+a, = dy +a, 4...+a, (mod9),
OVIHHRIINM YYYH YHWUHT pakamjiaph finFunaicH 9 ra OYNMHAILN 3apyp Ba
eTapsiu IKaH.

JerapmMaaapHEHr TYIHK CHCTEMACH.
Beprnrad  MOAYT Oyiinua vernpma cuH(Iap IKBHBAICHTIHK

cuH(pnapi  cHparnia mysaaii  cuudnap ora  Gymanuran Oapua
XycycusTiiapra ora.

Xycycan, m Moy Oyinya ucTanran ARKHTa yerupMaliap CHHGIapH
-yCT TYIajH, EKU GupopTa XaM yMyMHH JIEMEHTTa 3ra oy maiim.
ya Gapua "ernpMaliap cnHuapH GupnamMaia Z TYTUIaMHK
Momyib OViinua Xap KaHnail derppmanap CHHQH
pxTHEPUIT @ OSMEMEHT OpKajin Oup KHAMATIH

ycrMa
m Moyn Oyin
Gepanp. Ulyamnriex, m
iy cHH(ra KepyB4l
anwianamn, 6y cuad Kyinaard Ty nyamjad noopar:

{a—H.mIkeZ}za+mZ.

By TynnamHm, sbHH a=b(modm)yprrim Oynaauray Oapua acZ
1 a(modm) Exn a xabu Genrmnaiivms.

coHIap TVILIavMiH
iEpuii conn m Momyn Gyiinda wernpMa neitunany

CuadHHHT HX
(wy crndnmanr GolIKa connapira nuchara).
Xap 6up cuHpaaH pxTHEPUIT pasima 6uTTazan OMUHTAH C

Tymnamp Gepuaratt m Momyn Gyiiuya wernpManapHanr myna cungpu

OHJIAD

nefmnagn.
Onaria, HeTMpMANapHHIT Ty CHH(H cuparnpa Oepriiran m
Gyita oRr KWK Mar(if Gyivaran qervpManap. sprm 0, 1, 2. ..., m-1

yn Gyiinaa sernpmanapian

cncrema omuHagu. babsan Gepwiran m MOI




X1

a?c_omor KufiMaty G¥#uaa sur kusux Mycbar 6¥nmaran YyerupManapH
TYRa CHCTEMacH XaM Kapanagu: PRt
-m-1). -(m-

Hiax;); . a(;ﬂ 32:; l-(;;;ﬂ-j,q;, 0. m Moay OyiiMua abcomoT KuiiMaTH
. Macanse, met Gy HPManapuy¥Hr Ty1a cUHQM XaM WILTaTHAAIM.
> na 6y cucrema -3, -2, -1, 0, 1, 2, 3 ueru
ubopar 6ynany; S PHATIPEE
m=8 6ynrauaa sca -3,-2, -1, 0,1,2 3,4 éku 4, -3,-2,-1,0, 1,2, 3

YerupManapian TakKui TOnaau. I
. o‘{ervépmafapnuur TYNa CHCTEMacCHaaH OJIMHIraK Ba m Moyt Ounad
ienzup[;fnymﬁcyjé‘ra:; a:;mpfaanap m Moayn Oyiuaa uerupManapHUHI
cont g(m) i JleuwlaJ}n. Kentupwunran cucremaga uerupmanap
@ inep dyHkuuscH kuifMaTHra TeHr.
came::ﬂrzg!:&li];?r T¥Na cucremacuparn  kabu
ez Keﬂmyq TYPH MUIaTWIAQW: 5HZ Kuuuk Mycbam
oHz e st -upwtzan cucmemacu, abcoarom Kuimamu 6yiuua
g ua C2UPMANapHunz KeiMupwizas cucmemacu, abcoaiom
Kuumamu 6ytiuua suz xuyur Ye2UPMAIAPDHUHE KENMUPUASAH CUCTREMACU.
5r az;aleb;!:a:c Ii}ﬂ'yﬂ coHnap cucremaciivc=m Ba i# aa x;=x{(modm)
crorenaos lmoya x,o?a m monyi 6yuw1a YerupManapsuHr Tyna
bopmamas mﬁMafnT ynanu. (a,m)=“1v 6ynrasga ax+b uusMKIM
o 'apja m Mopyn OyilMua 4erupMmanapHHHr Tyna
ubopar 6Ynuumm yyys x kabyn KMNaauraH KMiMariap Xxam
1ErUpMaNapHunr TY1a cucteMacuaas uGopar 6ynuiuy 3apyp Ba eTapiu.
XiE&(r’;l; dtf;)ﬁ ;;r::;zn COHNap cucTeMacu c=g(m) Ba i#j, (x,m)=1 ja
Ba dakar my xonga m  Moxyn Oyituua
;cfmpmanaprmﬂr kentupunran cucremacunas uGopar 6ynmagu. (a,m)=l
yjiraHja ax “M3uKiM  GopmasmuHr kuiiMaTnapM m Moaya Oyiuda
YCrupMajlapHUHr KEITUpWwIras cucreMmacuaad uoopar OyiummM yuyH x
Kabyn KanaauraH KdiiMatiap xam yerypManapHuHI  KEITHPHIraH
cacreMacuian ubopar 6¥muamy sapyp sa erapauaup.
1-macana. FIXTu€puii HaTYPan n coH yuyH Kyiipaaruaapyy HCOOTNaHT:
a) n? = 0 éxu n? = 1(mod 3)
6) n? = 0 éxu n? = +1{mod 5)
¢) n? = 0 yoki n? = 1 yoki n? = 4(mod 8)
x) n3 = 0 yoki n® = £1(mod 9)
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KeITHPUITAH

AL

e) n* = 0 yoki n* = 1(mod 16)
Eunm. a) Kyiingaru xonnapuu kapab yramus: n = —1,0,1(mod 3). By
xonaa n? = 1,0,1(mod 3)

6) Kyitunary xo:napHu kapat yramus:
n = —2,—1,0,1,2(mod 3). By xonza n? = —1,1,0,1, —1(mod 3).
Ulyrra yxmaru6, c); a); €) nap XaM TexuupuiIand.
2-Macana. Kyiiupary 1apTHM  KaHOATJIAHTHpajaurad  m HHHT
KuiiMaTAapyHH TOMMHT:

20 = § (mod m).
Eusur, m HUHP Kuiimariapd (TAKKOCTAMAHMHT MAbHOCH XaKujard
Teopemara acocan) 20 — 8 = 12 wuHr Gynysuunapuiad u6opar, seau: 1; 2;
3;4;6; 12, :
2.2-§. Dliaep GyHKUHACH. Jiiaep Ba Pepma TeopemMacH

m Harypai coHra OynuHrauaaa 6up XU r KOSIHMK KoNanuras Gapaa
GyTyn COHnap TymIaMu m MOAyil 6yiiyya coHnap cHHQUHA TaIOKUI
xwiagd. By cuuduunr Xap Oup COHH yMymuii Xonaa mkr,

xyprHuwaa é3unany. bapya cuH(ap COHY M ra TEHT.
Byrys HomaH(uii conmap Tynnamuaa anuKnaurad g(m) GyHKUHS

keZ

Diinep dpyuxumAcy AehanH.
m>1 Ba (am)=1 Oynranpa KyHupara TaKkociaMma Ypumna:

a?(n»‘) = ](mOd m) R Gy epna ¢(m)_:-)i‘mep (I)YHKuHﬂCH (Qz’mep meope.uacu).

Macanan, o(1)=1¢(2)=12(3)=2.0(5)=40(12)=4.
p Ty6 con Ba (a.p)=1 6ynranna Kyinnary TakKocaama ypHHis:
@ =1(mod p) (Pepma meopemacu’).

a GyTyH COHHM ¥3una caxnadauray m Oyiimya werupmaiap cuHmuY

a(mod m) Guran Gencunaimus. Jemak, a(modm)=a+mZ={a+km; kEeZ}.
(Depma teopeMacth). p Ty6 coH yuyn a? = a(mod p) TaKKocnaMa
ypunny 6yrand.
HcGoT. a 6yiinua WHIYKUMAHY Kynnakmes. a=
apas anawis, p| @7 = @, Y Xonza Heroron Gusions GOPHYT

| na HarDKa paBIiaH.
acara Kypa,

i pepua ITep € 1601-1655,) — G PRRIMANAK BABOKAT B2 MaTEMETHK. AHAINTHK [COMETPHA ACOCHCH.
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i -1
(a+1D?—-(a+1) =(a? —a) +ZC,’,‘a"
. B k=1
g[ Gy k=1,2,.., p—1, MmyHocabataan (TEeKmUpPHHT) Ba HHAYXINS
apasura kypa, pl(a+1)? —(a+1). emak a+1)P =
1)(mod p). o el
} Mzox. Arap (a. p)=1 6ynca, y Xonza Gepma TeopesacuiaH
KyWHAaru MyHocabar kenub aukagu:
aP~! = 1(mod p)
TakkocnamanapsuHr Xoccanapura k¥pa KyHHIarura aramMus:
¢ =di(modp),i=1,2,..,n3 ci¢; ...Cp = dqd; ...d,,(mod p)
(a, p)=1 6yncun. Kyitngaru connapuy KupuTamms:
a,2a,3aq,..,(p—1a
Oy KeTMa-KeTIHKA2 HMKKHTAa TYpnu Xamiapy p wmoay; O¥iivua
TaKKOCIHaHM2iau. XaKHKaTTaH XaM,
ia = ja(modp) = i = j(modp) > j =i
Hewmaxk, a, 2a, 3a, ..., (p — 1)a —connapnan xap 6upn 1, 2, 3, vy p—1
connapian ¢akar 6urrack 6unat p Monyn 6yiinga TakKoCIaHaIU.
Bynpan
a-2a-3a--(p—Da=af*-1-2-3-..-(p—1)
=1-2-3-..-(p — 1)(mod p)
1-2-3-..-(p — D,p = 1 6ynram yuyn a?~* = 1{mod p) 6ynazn.
Z/mZ - 6unad m Monyn 6yiiuga Gapua yernpMaiap cuHQIapy TYMIaMuRU
6enrunaiMmns:
ZimZ={0(modm), t(modm), ..., (m-1)(modm)}.
By TY1utaMAa KYIIHIO Ba KYNaNTHPHIU aMallapiHi Ky iHAari TeRIHKIap
OpKaJIM KHpUTHIIaAH:
a(modm)+b(modm)=(a+b)(modm),
a(modm)-b(modm)=ab(modm)
(Z/ImZ, +) — aben Tpymmacmiany Xamga Z rpynmaHaHT mZ KUCM
rpyrma G¥iinua akTop rpyimacunan nbopar 6§nmG, s Momyn Gyitnds
wernpmanap CHHQUHUHT addumue zpynnacu peivnanm.

(Z/mZ, +) — OupnuK JMEeMEHTIN KOMMYT4THB XankanaH u6opar -

616, m Momyn G¥iivda uerdpManap cungununz xankacu NeRunagy.
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A °°

Arap (a,m)=1 6ynca, a(modm) cuud m Momyn Gunam y3apo Ty6
Oy:ran yeeupuanap curgu neAUNaNH.

m Mony: Gunan y3apo Ty Gynran yerupmanap cuudnapy TymIaMu
KynaiiTupuiura HucOaraH aben rpynnacHHy TAWKWUT 3Tany Ba 'y m MORYN
funan y3apo Ty6 Gynarad yermpmanap CHHQMapUHHHT MyToMunauKamue
epynnacu jgeinunany.

Arap ab'1(modm) 6ysnca, a uernpma b yernpmara 7 MOAyl Oyiiuga

TecKapy Aedunann. \
1-wacasa. |0 moayn 6¥iiuya uerupManap TYaa CHCTEMacHHMHI ydT1a
TYPUHH €3UHT.
Eumsu. 0, 1, 2, 3, 4, 5, 6, 7, 8,9 — 10 Momyn 6¥iinda 3HI KUK MaHQH#
6y.1MaraH yerupmanap Tyja CHCTEMacH.
-9, -8, -7, -6, -5, -4, -3, -2, -1, 0 — 10 Momyn Gyiuuya abcomor
KuiiMATH XMXaTHAad HT KHYUK MaHQuii qerupManap Ty1a CHCTEMAcH.
4,-3,-2,-1,0,1,2,3,4,5 éxu -5, -4, -3, -2, -1,0,1,2,3,4-10
Moxyn G¥itua abCoMOT KWAMATH JKHXATHIAH SHI KHIUK TerupManap TyAaa

CHCTSMAacH.
2-macaaa. 2°° — 1 puar 31 ra 6ymmuumy ucboraaur (n EN).

Eupm. 2° — 1 =31 6ynraswmur yayu 2° = | (mod 31). By TaxxocaaMaHuHr
¥KKal[a TOMOHMHH (6-xoccara acocay) # Aapaxara xyrapu6, 2™ = 1 (mod

31) A xocun Kuaamms, 6y aca 31 | (2" — 1) Hu aHIVIaTagH.
3%, 32 35 3% comwnap cucremaca 7 momyn 6¥imda

3-macana. 3, 32 3% 3% 3
erApManapHUHI  KSNTMPHIra CHCTEMACHHM  TallKil STALIHHY

K¥pcaiupr.
Eunm. Bepunray CoHapaaH dHr KHHMK MycOart YernpManapry Ty3aMH3:

3,2, 6,4, 5, 1, uyniu, 3=2(mod7), 3°=6(mod7), 3*=4(mod?7), 3°=5(mod7),
3%=1(mod?7).

4-macana. 2'%° COHMHUHT OXUPTH UKKHMTA PAKAMUHY TOIHMHT.

Eunm. BepwiraH COHEMHI OXWMPIH HKKM paKaMu 6y commu 100 ra

6ynrasna XOCH
6ynagurad  KOJLAMKAaH nbopar.
KaHOAT;1aHTHPaAnurad X COHMHU TOTMII Tanab KwiHHaaK:

2'% = x (mod 100).
Vikkupunr KAMK Aapaxanapaaad Somuiab, 100
Oynanguras

- aMaHu
Hemak, xyiugara TaKKOCI

ra Gyaragaa Xocunm
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KOJIIUK/IApHA KeTMa-KgT axparaMus:

2'%=(2'9"" = (1024)"; (1024)" = (24)"° (mod 100).

4" = (576)° = 76 ° = (76)".76 = (5776)>-76 = (16)-76 = 577676 = 76"
=5776 = 76(mod 100).

Illyngaii k6, 2" convmmur OXWPrM UKKH pakamwu 7 Ba 6 naH u6opar.

. 5-macana. 383" yu 45 ra 6ynranna xockn G3anuran KOAAHKHY TONUHT.
Eqnnr. 383=23(mod45) 6§nranmuru yuyn 383'7°=23'(mod45). Dumu
¢(45)=24 Ba (23,45)=1 nau Diinep TeopemacHra kypa: 23%*=1(mod43) nu
xocun kenamus. Jlemak, 23'°=232*7"=(232%7.23=17.23"(mod45). Iy
TaxJIHTAa JaBOM 3TUO,
23"=(23%°.23=34%.23=342.34.23=1156.782=3 1 -| 7=527=32(mod45) nu
XOCHil KUJIaMHM3.

lynnaii kunu6, 383”5532(mod45). HMznanagrran konaunk 32 gan

ubopar.
6-macana. Arap p - Ty6 com 6yaca, y xonma Chy =(=1) (mod p)
TakKKoc/naMaHu UcGoTnaHr.
Eamm. Mannymku, uxtuépaii p pa k connap yuys C,.,~Ci=Cs dopmyia
ypuHan, k C* - 6yTyH coHpaH n6opar 6¥nuG, p ra 6¥nunany, 4yHkn £ < p,
p 3ca Ty6 compad ubopar, MIYHHHT yYyH Y MaxpaKHMHT 6upopTa Xam
K¥naiTyBuncy 6unan kuckapu6 kermaiinn. Hlyngait kunu6, C, =0(mod p).
Y xonma C),=(-1)C'i(modp). By pexyppeHnT MyHocaGaTHM KeTma-KeT
K§1126, 10kopu Kypcatkuunu 1 raua kaMalTHpaMm3:

Cou =(NCI=(-1)' o = (1Y €43 = =(=1) (p=1) = (~1) (mod p).
7-Macana. x HUHT Xap Kaupaii GyTym kuitMatnpa x = x(mod42)
TaKKoC/1aMa TYFPUIHTHHH K§pCaTHHT.

Eunmi. ®epMa TeopeMacura kypa, x'= x(mod7). Duam x'= x(mod2 Ba 3)
3KAaHJIMTMHHA NCOOT KUnamu3s, GyHmHr yiyH 2 Ba 3 Mogpysmap Oyiinua
YerHpMaTapHAHT TYJ1a CHcTemacuum, ssHA 0, 1, 2 COHNAapHM CMHal
eTapim.

8-macaaa. Arap a Ba b - uXTuépuit 6yTyH comnap, p - Ty6 coH 6¥ica,
_ Ky#Hjard Takxoc/IaMany nc6oTianr:

(a+b)" =a® +b° (mod p).

Eunm. Brsomuy Eimin GopMyiacuaaH:
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(a+b) =a” +Cla™'b+Cla™"b +...+ Cltab™ +b*.
VHr TOMOHZR MKKMHYM KyWmiyBuupaH Gomna6, p-1 - Kywuumysyurava
Hapua Kywmnysudiap p ra 6ynuHaau, 4yHKH

-1)..(p-{k-1)) -
- AL i
Hemak, ¢ =0(modp),i=L2,...(p-1).
By epaa (a+b)’ =a” +b (mod p) kenub q‘uxa\nu.’
9.macaxa. ByTys connunr 100-napaxacuny 125 ra 6yaranna Xocui

O¥naguraH KOSIAKKHM TOMUHT. 3
Eunm. Arap (a.5)=1 6ynca, y Xonna Jiinep TeopemMacura Kypa.
@™ = a"™ =1(mod125).

Arapna (a,5) = 5 6ynca, y xompa @' = 0(mod125). Jlemax, (a,5) = 1
6ynca, y xonna u3NaHa€rrad KonAuK 1 ra Tewr. Arapgpa (a,5)=5 6ynca, y

xonna a'?° conu 125 ra 6ymiHany. )
10-macana. 2°""'ni TOK m coHura OymuHraHMma Xocun Oynangurau

KOJAKKHY TOMMHT. - .
Ewsm. 277 =r(modm), 0<r<m Oyncun. ¥V xonma 2 =2r=1(modm)&xu

— l+mq iiMar
r=1—+:-2'1’-‘l, 6y epna gEZ. 0<r<m wapTau g=l fa dArowa —= KuiM

1+m
KAHOAT/IAHTUPAZ, Gy EPIAH r=——= Hil XOCH KHIAMIS.
11-macana. 341 comn yuyn 2**'=2(mod341) TakkOCIaMaHHHI ypUHIA

< VPCATHHI.

:::a:im;}g Kz?;ams con, 341=11-31 2°=1(mod31) Ba 2'°=1(mod31)
TaKKocnaManap YypuHIH BKWMmHK.(:COHJ‘HHa TEKIUAPULT MyMKHH. a0

Mepma TeopemMacura acoca 2l :) =](mod11). 11 Ba 13 connap );3'5 w
Ty6 Gynramwmuru yayH 6y el:xtlal-;4 (;2 =1(mod11-31) xenub Bt:f:lza(ﬁl;&“)
29={(mod341). Jemax, 2" =1(mod341) a2 27F

{pUHIIA.

gﬁmfﬁ ;pl (mod p) TakKOCHaMaHM KAHOATIAHTHPAIAIaH 6ap9a x

COMJIAp TOMMICHH. ) . —_—
Evum. (epma TeOpeMacura kypa, 6y cox x = a?~%(mod p) TaKK
Oual aHMKNaHaaH.
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-

13-macana. p Ty® con 6apua GyTyn a b, connap yuys ab® — baP — coun
6ynagn. :
Eanm. ®epma Teopemacura kjpa,
b? = b(mod p), aP = a(mod p)
abP — ba? = ab — ab = 0(mod p).
14-macana. p>7 Ty6 con yuyH p—i Ta pakampaH Taarxua Tonras 11...1 coH
P Ta KOJIAMKCH3 OYNIMHAINNHN UcO0TNaHT:
Eanm. (10, p)=1. Jlemak, ®epma Teopemacura Kypa
11...1 = ———===—= 0(mod p).
15-macasna. p Ty6 con yuyn (a + b)? = (a? + bP)(mod p) Taxkocnama
Ypuwnn Gynanw.
Eunm. ®epma Teopemacura xypa,
a = aP(modp),b = bP(modp),(a+ b’ =(a+b)=a+b =
(a? + bP)(mod p).
16-wacana. (3iinep Teopemacy). Arap (a,m)=1 6¥nca, y Xonaa
a®™ = 1(mod m)
n = @(m) 6enrwnaiiMus.

X1,%X2, .., Xp COHNAp {1, 2, ..., m } TYnnam mMumnga >xoilnawirad pa m
coHn Ounan ¥zapo T1y6 OYnraH ysapo Tewr Gynmarau COHJIapHH
axparamMus. Mawiaymku, ymap 6up-6upu OGunan m Monyn 6¥ifniva
TaKKOCIaHMaiIH.

Kyitnary cosnapHn KUpUTaMu3;

axy, axy, ..., X,
By keTMa-KeT/IMKIA XaM HWKKHTAa Typnu Xamiapy m Momyn Gyiimua
TaKKOCHaHMaimu.

XaKuKarrar Xam, x; # x; Ba x;a = x;a(mod m) 63acun. V xonma
(am)=1 6yararn yuyn x; = x;(mod m) Gynmanu. By sca x;,%, ..., %,
COHNapHUHT 61p-6upy 61i1an m Monyn 6¥itnaa TaKKOCHaHMAaC/IHIUTa 311
(a,m) = 1, (x;,;m) = 1 6ysranu yuyu (a,m)=1 6ynamn, b1 )
ax; = x;(mod m). By Takkocnamanapuu i=1, 2, ..., n 6§iu4a KynakTHpuG
9HUKCaK

X3 AXy* s Xy = A" " Xq "Xy + e Xy = Xq * X + oo X (MoOd ™M)
#1 Xocwin Kwiamm3. (X Xz- ..-Xp,,m) =1 6Yiramm yuyn a" =
1(mod m) 6ynamn.
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Hzox. ©o(p) =p—1 Gynmrauu yuyn @Pepma TeopeMacu ODiinep
Teopemacunan Gepocura xenud YMKagy.
17-macana. g 6yTyH cor yuyt a*? + 1 con 10 ra 6ymmans.
a HUY TOMMHI.
Eunm. (a,10)=1, axc xonga a'®+1 Ba 10 connap y3apo TyG Oyramu.
©(10) = 4 6ynraaun yuys, Diinep Teopemacura kypa,
a*® + 1 = 0(mod 10) Takxociaya @’ +1 = 0(mod 10) TaxKocnamara
TeHr Kywin. @ = +1,a = £3 Xo/utapuu Kapa6 wuKub, a = +3({mod 10)
eaumuy Tonamms.Jlemak, a = +3(mod 10).
18-macana. p>5- Ty6 con 6¥nca, p® = 1(mod 240) nu ucGoTNanT.
Eumu. 240 = 2% - 3 - 5 . epna Teopemacura kypa, p> = 1(mod 3) Ba

p* = 1(mod 5) - (2*) = 23 Gynranu Gouc, Diinep TeopeMacura
Kypa

p® = 1(mod 16)

Tlemak, p& = 1(mod m), m = 3,5,16, seun p® = 1(mod 240) .
19-macada. a=128"%—148° coHuxu 13 ra Oynrangard KOJIMKHA TOIMAHT.
Eumnr 2 xoccara Kypa, r,(a)=rs(r,(128)-r, (148)). Lllynusr ydyH

‘ ( - 8=-2(mod13).
n,(128%), 7,(128®) A KONIMFUHH TOMAMU3. Jlemak, 128=-2( )

Kerma-ker paspuiga

128" =(-2) (mod13) seuu 128" =4(mod13),
128 = 4 (mod13)  soun  128' =3(mod13),
128" =4-3(modi3) swwu 128°=-1 (mod13),

1282 = (-1 (mod13) sewu 1287 =1(mod}3).

TOMaMMus. . ) ey
Bysgan 148=12-12+4, y Xo14d 128 =(1287)" 128" =3(mod13), LIyHHHT

! ; i 129) = a gyiynard KOJIIAKKA
7 (128'%) =3. Xynau wynaaH, 7, (148%)=5. Hatixana ky#un

sra Oymamus.
ni(a)=r, (3-5)=r(-2)=11.

m
2.3-§. BupuHtH AaPAKATH TAKKOCAaManRap B2 yaapaH €41
ycyanaps

e6 Kydmpard
n-papaxatd  GMD  HOMaBnyMIu —TaKkocIaMa A

KYpHKUALISATY TAKKGCIamara aiTunagu:
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&
o ax +ax™ +..+a_x+a, =0(modm),
by epna: a,=0(modm), a,:éZ, =0, n, n-1 mandui 6yamaran 6yTyn cow.
Takxocnamanu equws — yHu KaHOGMAGHMUPAOUZAH X HUHZ bapua
KuimMamnapunu monuus demarxoup.

Arap Gepuinran Takkocnamalu 6Hpop X=a KuifmMar KAHOATJIaHTHpCa,
y Xonga 6y Takkocnamanm a GunaH m Momys 6¥itMua TakKocnaHaguraH
Gapda coHnap xaM KaHoamiaHTHpamM: X=o(modm) éxu Xx=mk+a, AbHU, m
Monyn Gyiwya o TernmnM Gynrad werMpmaiap cuHduHHHT Gapua
qervpManapy KaHoaTIaHTHpanu. Xap 6up cuH} 6KMTTa €4UMHM TAK®I
JTagmn.

HeMak, TakKkoCnaMaHM  €UMII  YHH  KAaHOQTNIAHTHDAOUTaH
derapmanapHuHr 6apia cHHQpIapUHU TouKLIAaH Hoopar.

Xap Gup cuudnan GMTTanaH ONMHraH YErMPMAlIap TYNA CHCTEMAHH
TallKAN 3TTraHIMrA Y9yH TaKKOCIaMaHW KaHOaT/IaHTHDaMUTaH COHJIap
CHHQMHY aHMKIam, [erHpManapHUHT TYNa CUCTEMAacHiaH ynapra Moc
KenaguraH qerupManiapHu TonMmpaad wbopar skad. Ogarna, o cudariaa
Gepwiran Moayn 6yiiuvya maHuii 6YnmaraH >Hr KMuMK ki abcomioT
KMAMATH XUXaTHAAH 3HT KHYUK Yerupmanap omvHagy. Illyupmait xusmm6,
TY¥la CHCTEMaHWHT HeYTa 9ernpMacH OepanrTaH  TaKKOC/TaMaHH
KaHOaTNMaHTHpCa, TaKKOCiaMa IyHYa eYMMra 3ra 6ynanu.

Arap 6up xun X HOMabIyMiaM Ba OHMp XWI MOOYATH WKKHTa
TaKKOC/IaMaHH X HOMabJyMHHHHI GHp XWN KuiiMaTiapy KaHOaTaHTUpCa,
OyH1aif TakKocaamManap TeHr Kyd9JiM Jeinnanu.

bepmirad Takkocnamara TeHT KyWIM ‘TaKKocjaMaiap KyHHaaru
aTMalITHPHIIUIAP HaThKacHaa Xocwit 6ynamu:

a) GepmiiTaH TAKKOCIaMaHWHT MKKa/la TOMOHFTA XaM GHp XWI1 COHHH
KY LIYILI HaTIDKacHaa;

6) OepwiraH TakKOCIaMaHWHI MXTHEPUM OMpP KHCMM MOXYNura
Kappaid 6¥jrad COHHHM KYIUMII HATHXKACHIa;

¢) Gepuiran TaKKOCIaMaHWHT ¥KKa/ia TOMOHHHH MOAYN GHnaH y3apo
Ty Gynran coHra KynaiTHpHII (6yaum) HaTHXacuaa;

1) TAKKOCAaMaHMHT MKKajla TOMOHM Ba MOAYJIHHM OMp XHN COHra
Oy HaTvkacuia. '
1-macana. Kyisnarn TakkociaMaiapHy equHT:

a) X>-2x+6=0(mod11);
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6) x*+2x +6=0(mod8);

¢) x*-x’-x’+5x-2=0(mod6).
Evwnwi. a) 11 momyn Gyiimya abcomor KUHMATH JKMXATHIAH SHI KHHMK
YerHpMaliapHUMT TYJia CUCTEMAaCHaH ubopart:

-5,-4,-3,-2,-1,0,1,2,3,4,5
codslapHyu GesocuTa TakKocsiamMara KyiuO TeKIIKpUIll HATIDKACUAR 5 conH
TAKKOCAAMAHW  KAHOATNAHTHDMILMHM  XOcHn  kunamus. EquMHm
=5(mod| 1) Kypunumzaa &3amMus;

6) 8 Monyn 6¥itnua YerMpManapHUHT Ty/2 CHCTEMACH -3,-2,-1, ?, 1,

2, 3, 4 pa 6upopra XaM uerupMa TaKKoCiaMaHd KaHOaTIAHTHpMaH A,

WYHMHT y4yH Gepuirad Takkociama e4umra 3ra SMac; s
¢) 6 Moayn 6yiiuya YerHpMAIapHUHT TYNAa CHCTEMACH -2,-1,0, 1,2,

3 na ¢akar MKKMTa COH TaKKOCJIaMaHH KasoaTiaHTupanu: -1 sa 2.

Bepunrad TakkocnaMa MKKHATa e4yMra ara: x=-1(mod6) Ba x=2(mod6).
Mouynauur 6y1yBUHCH 6yiinua onuHrad Takkocnama Gepwmad MomyJ

Oyiinua TaKKOCIaMAHHHT HaTIDKacHAaH ubopar Oynanu.
2-macana. x°-5x+6=0(mod9) TakKocIaMaHH CHUHT .

Euutg. Mogynuuur 6yiyBuuci O6yiinda onuHrad TakKoCIaMaHi Kypub

YUKAMHU3: ;
x*-5x+6=0(mod3), 6y epnan x+x=0(mod3) éxu x(x+1)=0(mod3)

KynaiTyBuMIapHUHT Xap OUpHHM aloXujaa eun6 x=0;2(mod3) HU XOCHI

KilTaMus3. .
; u3.
Eyumnapan uernpmaiap cuHbu opKami x=3¢; 3g+2 wainnna &3aM

OHan x=3q sk Gepuaray TaKkociaamara Kyamm3: 9g°—15¢+6=0(mod9), 6y

3(mod9), AbHH, g=1(mod3) &xn g=1+3¢. By epaan x=3+9t €kH

epaay 3g=3 .
x=3(mod9) eurMHK XOCHJ KHI2MH3. x=3g+2 na Gepwiras TaKKoCIaM

Kyituaaru Kypunwnmaa 6ymana:
g 9q>+12q+4—15¢—10+6=0(mod9).

By TakxocnamaHuy COAnanalITHpUIIapAaH CYHr
g=0(mod3) uu XoCHI KHMJIaMH3. g=3t Oynrasaa

3¢=0(mod9) &KH
Gepuiagurat

TaKKOC/JaMaHUHI NKKHHTH E1UMU
Xx=9£+2 &yt x=2(mod9) HY XOCHJI KHIaMus3.
Illynpait kw0, Oepuiran Takkocnama

x=2;3(mod9).

yKKHTa €9HMra 31 IKaH:

69



L4
3-macana. TeHr Kkyunm TakKocnamara yram  6wnan  kgHudari

TaKKOCJIaMaHU €YHHT:
“ 13x=5(mod47).

Eunm. Takxociamanuur yur Tomounra 47 uu Kywamus: 13x=52(mod47).
3HAM TaKKOCNaMaHWHT WKKajia TOMOHHHM 13 ra KHUCKapTHUpuO, yHHMHr
€IMMHHH XOCHJT KWiaMu3: Xx=4(mod47).

Bupunyu  Oapasicanu  maxxocnamanusr YMYMHH  KYpUHHION
Kylunarnya ésmnanm:

ax=b(modm).

By TakKociaMaHu edHInaa Ky#uaary Xomiap 6y mHum MYMKHH:

a) Arap (a,m)=1 6ynca, y Xonga Takkocnama akar sToHa eauMmra
Ira.

0) Arap (a,m)=d>1 6ynca, b o304 xan d ra 6ynmuumaca, y xonaa
TaKKOC/IaMa e9MMra 3Ta 3Mac.

¢) Arap (am)=d>1 6ym6, b o301 Xax d ra GynuuCca, y Xonaa
Takkocnama d Ta eaumra sra 6ynamn, 6y eaumnap Kyiugacru depmynanap
6wnan Tormnanu:

x, Ea+(k;l)m (modm).k=12,...d

6y epaa a - Kyiunary TakKoCJIaMaHuHI eduMuIaH ubopat:
a__ b m
;xs;(mod;).
ax=b(modm) TaxKoCNaMaHM €MD YCYLIApDMHK ¢akaT (a,m)=1
OynraHga Kxapa0 vuWkamMu3, Y4YHMHYM XONAa Takkociama d  ra
KHCKapTHPWITaHAAH CYHT 6MPHHTH X0Nra KeJITUPHIAIH.

BbupHHIY JapaXam TaKkoCIaMallapHH e4MIna KyHugaru yqra ycysn
K¥naHwiagn:

a) eunM m Monyn GyitMua 3Hr kuuWk MaHduil Gynmaran Eku
abcomoT KHMAMATH KUXATMHAH 3HF KHYHMK YerMpManapHMHT Tyna
cucTeMacuaari COHJIapHU OeBocHTa ciuHall ycynu GuiiaH TOMWIanH.

6) Diinep ycynu. EunM Kylinnaru ¢popmyrna Guras Tonunaau:

x=ba"" (modm),
6y epaa @(m)-Jiinep PyHKLMACH;

C) YeKNM Y3JyKkch3 Kacpnap €paammuna Kyiunard dopmyia OGunan
€9HM TOIMNANH:
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x={~1)" bP,_, (modm),
Oy epaa /’,_,—% KacpHM Y3Nykcu3 Kacpra Eiiranga xocw1 Oynamdran

OXHPrucHaas OUTTa OJIMHIH MyHOCUO KACDHUHT CypaTHAaH nbopar.
bar3u  Xonnaphma — TakKOCNamajapHHHI — Xoccanapura acocnarm;a
aNMalUTUPHILIAp OpKanu Oepunrad TaKKOCIaMa OCOH edunany @3-

MHCO/Ir'a KapaHr).
4-wacana. Kyiiujaary Takkocnamasu Diiyiep ycynu GuinaH eHuHr:
9x=8(mod34).
Eunu. (9,34)=1 6yaragiura yqyH Gepuwiras mmocnau;a AroHa e4uMra
ara 6¥nany. ¢(34)=16 uu xucobnab KyHunaruiapra sra 6ynamus:
' x=8-9"9=8.3%=8.314 =8.(2187)’=8- 1 1’=16(mod34).
5-macaJa. TakKocIaMaHy V3TyKCH3 Kacpiiap OpKaiy eHrHI:
285x=177(mod924).
Eumum. (285.924)=3 pa 177=59-3 Gynrannury ydyH GepuiraH TaKkocnama

yuTda e4umra ara. ) .
TakkoCIaMaHUHT HKKAa TOMOHH Ba MOIy/iMHH 3 ra OyaMH3:
95x=59(mod308).
& 308 (3 7). Myrocu0 xacpnap
308 .308 _ 2.
S5 KacpHH ysmyKcH3 Kacpra €aMus: o 3,4,7,1,2). My

XaABATMHY Ty3aMu3: . A
a 3 4 7 1 2
P, i 3 13 94 107 308

lynpai wanub, Pn=Ps=107, nemax, x=(-1)*-107-59(mod308), zﬂ ZI:;“;H
yaTibxa TakkocnaMasuHr euumy x=153(mod308) mm XOCHI ‘
Bepuiran TAKKOCIAMAHHHI eMMIIapH Ky Hijarusa TaceHpIaHalH:
x=153; 461; 769(mo0d924). —
Bupunuy Aapxaid TAKKOCHaManapHu OGupuiH n:i::u) p—
HOMAabJIyMAH aHAKMAC TeHInaManapiHi (muodaHT TeHINAM

TagOUKnHM Kapab 4rKamu3.
](yﬁﬂ)lal‘ U aHUKMacC TCHIJIaMa
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ax+by=c; (a. b, c€Zj -
HH equm Tana§ KHaMHCHH. Arap (a,b)=1 6yica, y xonaa Sepwiran
TeHnr;iama 6yTyH eaumnapra ara 6Vnu6, YHUHT YMYMB# €uuMH Kylnnarnya
nogananamm:

x=x; +bt,
y=yrat
€xn b manduii 6ynranza Kyhugarnua ndonaiawm KyJaii:
x= X;-b1,
y=y,tat.

By ¢opmynanapna x;, Ba y; nmap x Ba Y JNapHUHT TCHTJIaMaHU
KanoaTnaHTHpanuran KaHgaiavp kuivaraapynan uGopar Ba (€27,

Arap (a.b)=d >1 Ba c couu d ra 6ynunmaca, ¥ Xonna ax+hy=c tenrnama
OyTyH COHpary e4uMIIapra 3ra sMac. '

Buprrun  napaxanm  amukmac TEHIlamanap  HasapusacigaH
HOMabITyMNApHUHT XyCycHH eHMMAapHHK TOIMIIHAHT Gup Heya ycyniapn
MaBXyH.

Taxkocnamainap épnammpa Xycycuit eumm KyhHaaruya Tonunanu:
ax+by=c AaH TaKXOCIaMaHMHT MabHOCH XaKMOaru Teopemara Kypa
ax=c(modb) 6np HOMABITYMII TAKKOCTAMAHH XOCHI KHllamu3, Oy epna b
¥3 miopacy 6uNan oMHATH, TAKKOCIAMaH! KaHOATIAHTHPAIAraH X HMHT
KuiiMaTy X; ChaThaa oTMHa[M, ¥ HUUT KMEMaTH 3ca GeBockTa Gepuaran
TEHrnavara Xy H1 Kyiub Tonunagu.
6-macana. Kyiinnaru tenrnamanu GyTyH COHIapAa CHMMIAPKHY TOMUHT:

39x-22y=10.
Eusmin. TenriaManan Kyiviaary Takkocnama Keaut qIuKai;

39x=10(mod22).
By Taxxocnamapary koedduumentnapnu 22 moayn 6¥iimua SHr KMk
Mycbar yerupManapura kextupcak, 17x=10(mod22) ra Teur Ba 6y epaan
x=20 HA XOCHN KWwiamu3. By KuiimarAu OepuiraH TeHInamara Kyimo,
»=35 HM Tomamv3. [lemax, GepwnraH TeHITIAMAHHUHT YMYMW eumMu
Ky#iuparnga 6ynann:
x=20+22%
{y=35+39t
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7-macana. TyrmiraH KyERWAr 12 ra kymafitMacH Ba oiismmr 31 ra
xynaiTManapHHHHT HAFHAANCH 299 SKAILTHIH MaBIyM Gyca, TyFuIran

KYHHH TONHHT.
Euum. x—cawa, y-OWHHMHT pakamu Gyncan. V Xomma Kyhugard

TEHTIaMaHu XOCHII KHIaMH3:
o 12x+31y=299. :

By epman 12x=299(mod31) &Exu 12x=20(mod31) Takkocnama Kenmub

yukag#. OXupr¥ TakKocnamaHn eun6, x;=12 HM Tonmamm3. Tomwira

KUIMATHY GepHITan TeHrnamara Kyiub, /=5 HH XOCHI KHITaMu3. Hemax,

TyFHAraH KyH 12 — Mali okau.

2.4-§. TaKKocJamMasap CHCTeMacH Ba YHHHT euHMn

Bap HOMaBIyMiH Xap Xl MOIyJUH 6upnHIR  [apaxana
TakKochiamanap CHCTEMacHHHHI yMyMHi  KYpHUHMIOA KyHHarnjas

ubopar:
a,x = b (modm,)
a,x = b,(modm,) (23)

ax=b,(mocdm,)

By cucTeMa e4MMUHHM TONHIIHMHT yMyMHii yCyNIR Ky Hujaraia;

Jlactnab cucCTeMaHHHr OHPHHIH TaKKOCIaMaCHHUHT x=a(modm;)
cauMu TOTIMARH, 6y epra a—m; MORyN Oyiuia Manduil 6yMarad 3HT
KMOUK EKH abcomoT KAHMaTH XHXaTAAaH SHT KAYUK 9erupMmajfan ubopar,
Gy eunm couiap cuH(H makuaa #3116 oNMHALK:

x=mtta

{Arap GUpHHYH TakKocama eaHMra sra 6ynmaca, Gepmiran cuCTeMa XaM

(2.4)

euypmra 3ra 6ynMaiian).
Cyurpa x HHHT (2) naru K@iMarH CHCTeMaHHHT AKKAHIH

TaKkochaMacura Ky o,
ax(mit+a)y=by(modm; ) (2.5)
TaKKOCaMa XOCHIT KIUIHHAMH. (3) TakkocnamajaH { HURT COEIAP caHdH

IHaKIMaaryu
=mjyt f’rﬁ

kyprsmms TomaTHG, Y (2) TeHrMKKa KYiunand,
xucobnamam. (Arap (3) Taxkocnama ewwmra ora 6ymmacd,
cHCTeMa XaM eTnMra ra 6ymmaiinm).
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23,

*  Haruxama x Huur COHap cuhdM waknuaa &3wirad sa Gepunray

CHCTEMAHWHI' AACT/NabKd HKKMTA TAaKKOCJAMacHHM KaHOATNAHTUpaAUraH
KuiiMaTy Xocun 6ynagu. x HAHT TONKUNraH KMAMATH YUMHYM TAKKOCIaMara
Ky#imwiub, xocun dynaran Takkocnama #; ra HucbaTaH euwiaiy Ba f; HEHT
COHJIap CUH(HM IaKIuAa E3UITraH KMiiMaTH x HMHT WpoAacura KyHunaau,
CyHrpa x HUHr Oy KMiMaTH TYPTUHYH TAKKOCAaMara Kyiunaau, wy Tap3aa
CUCTEMaHUHI OXMPr¥ TaKKOCNaMacuraya euyMnalu. X HuHZ oxXupeu
Kuumamu bepurzan cucmemanunz exumudan ubopam 6ynau.

Bepunran cucremanu eunaa gacrassan xap GHp TaKKOCHaMaHH anoxuaa
eun6, cuctema Kyiiunary KypyHULIra KeATHpUG onuHamu:

x= o, (modm,)
x = a, (modm,) (26)

x=a,(modm,)

Cynrpa soxopugary ycyn KynnaHunauu.

Arap (1) cuctemanusr ag=b{modm,), (i=1,n) TaKKocnamanap y4yH
(aym)=d, Ba d|b, 6¥nca, y xonna xap 6up i-TaKKOC/IAMAHUHT Xaaiapy Ba
MonynuHM d; ra Kuckaptupub, (1) cucremara Tewr Kywiu Gynra
Kyluzarg cucreMa XoCHil KHITWHaIK:

(o (e
] (2.7)

a. b, m,
s 3 22 mod 2
dzxzdl( dl

a, b, m,)
-d—xmz(modd

n "

By cucTemaHmHr TakkocnamanapuHu x ra HucOaran euub, (5)
CHUCTEMaHMHI €YUMHMHM KyWHMAard CUCTEMAHWHT €YUMMIA KeNTHPHIL
MYMKUH:

r

x=a [mnd ?I-)

xoa, (mod ."L_) 2.8)

Arap (4) cucteMana mi, my,..., m, mMogyanap xydpr-xydru Gunau
¥3apo Ty6 Ba i/ ma (m;,m;)=1 6ynca, y xonma yHuHr equmuuu Kyilunaru
¢dopmyna 6unan xaM TONHUI MYMKUH:
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M M M
Yo SN+ —) +..t—yQ, 2.9)
m, m, m

Oy epna M=[m,, m; ..., my] Ba ¥y, 3 ..., Y nap
ﬂy, =1(modm,),i=1,n
m;
TaKKOCI1aManapHUHT equMIapHaaH uGopar. CHCTEMaHHMHT cYMME 3ca
x =x, (med A7) TaKKoc/lamazan HGopar 6ymamu.
%’:,'3—:,....% MoityJuiap KyQT-xkydri Gunan ysapo Ty6 6yca.
Oy ycyn 6mnaH (6) cucteMann Xam eyum MYMKHH.
1-macana. Kyiinpgarn TaKKocnamanap CHCTEMaCHHY E4HHT:

x=13(mod16)

x=3(mod10)

x=9(mod14)
Eusmn. Bupnruy takkocnamanan: x=16¢+13 HM XOCUR KMIAMHM3. X HAHT 6y
KHHMaTHHN NKKHHYM TaKKOCNaMara Kyitn6 XxucobiaiimMus:

16¢+13=3(mod10), &ku 16¢+1 0=0(mod10),
By epnan 8r=0(mod5) &xu 16:=0(mod5) nu xocun KWnamus, geMak, =51,.
=3t ma x=16¢+13 udopara Xyamus: x=16-5¢+13=80¢,+13. x wumr
TOTIMNTaH KWAMATHHH YYMHYM TAKKOCHaMara Kyamua:
801+13=9(mod14), &xu 801,=-4(mod14), 6y epnau 80#,=10(mod14), &xu
401=5(mod7), éxu 8r=1(mod7), 6y epnan 1,=1 (mod7), steun, t,=7t,+1.

6=10t1 Hu x=801,+13 ndpomara Kyiu6, x=80-(7e,+1)+13=5605,%93
Xocun Kunamus. Hlynnait xumu6, x=93(mod560).

Terwupumw: 93-13 aiimpma 16 ra Oynunany; 93-13 aiinpma 10 ra
Oymunanu; 93-9 aitupma 14 ra 6ynunany.

Ocnamma.  16/=0(mod10) Takxocnamann equmaa  8r=0(mod5)
TaKkoCnaMaHu XOCWT KWUIMK, VHWHT EYHMH t=0(modS), &ku r=5¢
Gepruran TakkocmamanuHr x=80#)+13 eaummnura onub kemagw. AMMO
16/=0(mod10) raxxocramanmsr ukkuHIH =5(mod10), =104+5 eunmu
XaM Maexyn, qyHku d=(16,10)=2. By eunmnn x=167+13 ngonara Kyiub,
X=16(104;+5)+13=160£,+93  eurmuu XocHn  kwiamus.  Jlexww,
93513(m0d80) O¥smrawnuru yayH, spem 93 Ba 13 cornapu 80 Monyn

6¥¥ua 6up cungra Termmmm OYnranmrn yuys x HuHT 6y KHiMaTHra MoC
6¥nran equmu KapaaMaiigu.

Arap

-
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By scnarmanan (1-Mucon) arap cucreMaHuHT 6upop Takxocnamacdht

€xu #; ra Hucbaras Gupop TakkociaMa m Moayn 6yiinua d Ta euumra sra
6yaca, y Xxonna cucTeMa equMUHM TOMMII V9YyH d Ta eyumra sra 6ynraa
Takkocllama C€YMMUHH YHra TeHr kywid GOymran m/d mopyn 6yiiuya
TaKKOC/aMa €4MMHU GWial aTMaTHPHLL €TapIH.
2-macana. Takkocnamanap CHCTEMACHHY €HHHI

{ 7x=3(mod11)

15x = 5(mod 35)
‘ 3x = 2(mod5)
Euyum. CucremaHuur xap 6Mp TakkocaaMacumu anoxuza euub, Oy
CHCTEMAra TeHI Ky4d Gynran Kyiuaary CHCTEMaHy XOCHT KWIaMu3:

{ =
i an)
1 x=4(modS5)

By cucremanuur moaymnapu AydT - xydTH Gunan yzapo Ty6
COHNapAaH u6opat 6YAraHwiury yuyH YHUHT eyumunu (7) Gpopmyna 6GunaH
TOMHIN MYMKHH,

M{11,7, 51=385, L o35 M _5s M o,
m m, m;
CORJIAPHU ToMHO, KyHuAaru TaKKOCHaMaaapHy Ty3aMu3:
35u4/=1(mod11), 55u,=1(mod7), 77us=1(mod5),
Oy epmaH u/~6, u/~1, us=3 napuu Tonmammuz. SDHmu (7) dopmynanan
KyHRBOarufy Xocwn KijlaMus:
xo=35~6-2+55-(-1)-5+77-3-4=I0693299(mod385).
Ilyspaait kKb, x=299(mod385).
3-macana. TakkocIaMaiap CHCTEMACHHU €YHHE:

5x=7(mod9)

4x=3(mod7)

3x =8(mod12)
E4sm. Bepuiran CHCTeMaHMHI y4MHYY TaKKOCNAMACHAA (3,12)=3, ammo
8 conn 3 ra 6ynuEMaiinm, myHHHr y4yH Oy Takkociama GepunraH
CHCTeMa XaM eUHMra 3ra 3Mac,
4-macana. TakkocnaManap CHCTEMACUHM €UHUHT:

[ *=2(mod3)
i x=3(mod2)
x=~1(mod6)

Evynw. Cucremanunr gactnabku MKKHTa TAaKKOCAAMACH x=-1 {(mod3) Ba
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x=-1(mod2) Takxocnamanapra TeHr Ky'Wiv, IyHUHT ydyH yJNapHH yYHHIH
TaKKOC/laMaHUMHI HaTWXKacy OYrannury ydyH Tamnab roGoprnca 6ynamu.
Iynnai ko, cicTeMa yYHHYH TaKKOCHAMACHHHUAT €4YAMY CHCTEMAaHHHT
XaM edyMH Oys1amu, seHH, ¥=-1=5(mod6).
S-macana. 2, 3, 4, 5, 6 Ba 7 connapura 6y;mMHramuna Moc pasama 1, 2, 3,
4, 5 Ba 0 koMK Xocw1 6YNannurad COHHHM TOTIHHT.
Euynm. Macana Ky#uzlara Takkociamaiap CHCTEMacHra KeITHPHIaiH:

x=1(mod2)

x&2(mod3)

x =3(mod4)

x =4(modS5)

x=5(mod6)

x=0{mod7)
x=l(mod2) &xu x=3(mod2) Takxocnama x=3(mod4) TaxkKoCHaMAHMHI
HatwkacH cudatvpa Tamnab o0opwHmM MyMKMH. Xymud ImyHpad
x=2(mod3) TakKociama XxaM OJIAHMAaIH.

Wyxaai xunub, KyHugarn CHCTEMany XOCH:I KITaMM3:

x=3{mod4)

% =4(mod$5)

x=5(mod6)

x = 0(mod7)
By cucremann ean6, x=119(mod420) BH XOCHI KAIaMH3.
6-macana. Kyfiupary TakkociamMa eywMra sra Oynaguran a HHHT

KWiMaTIapiHU TONHHT:

x =8(mod21)
x=a(mod33)

{x55(m0d18)

Eunm. Bupunwn Takkocnamanan x=18/+5 Hu Xocun KuaMes. X HUHT 6y
KMAMaTHHY HKKUHYY TaKKOCnamara Kyiuob, f HUHT KuiftMaTHHY TOIIAMM3:

18+5=8(mod21), 18r=3(mod21) &mu 6/=1(mod?7), =6(mod7).
t=-1(mod7) um onum Xynaipox, 6y epnan =7¢~1. By xuiiMaTHH X HMHT
vdonacura kyimb, x=16(7¢~1)=5=126¢—13. x EuMEr XOCHI KILTAHIaH
KWITMATHHH CHCTEMAHUHT YINHYY TaKKOC/IAMACHTa KyAMM3:

126¢~13=a(mod35), seHu 211=4=13(mod35). A

(21,35)=7 GYnraunuru y4yH OXHMpPrM Takkocjiama €YHMMIa 3ra 65"1@11&
y4yH a+13=0(mod7) Takxocnama eummra sra Gynuwd kepak, Oy epras
a=1(mod7). ‘
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- Wynpaii xiwm6, 6epunran cucrema a=1(mod7) 6ynrania equmra sra. «

7-macana. VHmmk caHok cucremacuna Gepunran 4x87y6 comn 56 ra

6ysiunam. Illy coyru Tonuur.
Eaum. Macana maprunau Ky#igara TakkocnaManapHi Ty32MH3:
{4x87y6 =0(mod8)
4x87y6 =0(mod7)

bupurau Taxkocnamaman 7y6 muar 8 ra Gymumumu Ba 8 ra OyMuHUIL
AIOMAaTHra acocaH y=3 Ba )=7 KUHAMATNAPHM XOCHN KWJIAMM3. By
KufiMaTiapHu MKKMHYM TAKKOCIAMara Kyiu6,

4x8736=0(mod7)

4x8776=0(mod7)
TaKKOCNaMallapHi TonaMK3. By TakkocnamanapHy KyHu#ard KypHHHLILAR
TacBUpnab onaMus:

400000+10000x+8736=0(mod7) 4x=1(mod7)
éxn 400000+10000x+8776=0(mod7) 4x=3(mod7).
Bupuun Takkocnama x=2(mod7) &xu x=7+2 eunmra sra. By epaan =0 na
X1=2 Ba =1 13 X,=9 HU XOCHI KM1IaMu3. ¢ HUHT 60o1mKa KuiiMaTnapura Moc
KeJTyBYH X HMHI KuiiMaTnapu apamaiiny.
Hixxunau Takkocnama x=6({mod7) &xu x=7+6 euumra sra. Byupan sroxa
KU#MAT X3=6 HH XOCHJI KU/IaMU3. X HUHT XOCHII KHJIMHIAH KUAMaTIapyiau
Gepunran conHmHr ugoacura k¥iu6, 428736, 498736, 468776 cornapau
XOCKII KHNaMus3.
8-macana. KyWuparn Ttakkocnamanu ¥3apo Ty6 wMopmyianap 6yiimua
TaKKOC/IaMal1ap CUCTEMacura KENTUPUO CUHHT:
X*+2x+3=0(mod15).

Eunn. Bepriiran Takkocnama Kyi#uparu CHCTeMara TeHT Ky4WiH:

{x’ +2x+3=0(mod5)

x* +2x+3 = 0(mod 3)

By cucreMaHWHI HKKMH4K Takkocnamacu: (x—1)(x+1)=0(mod3)
TaKKocjaMara TeHI Ky<9ld Ba y x unur G6apuya 6yTyH Ku¥iMartnapu y4dyH
ypuumy, Jlemak, Gepwirad Takkocnama Kyiupard TaKKOCHAAMara TEHr
Kywin 6ynamu.
x*+2x+3=0(mod5), 6y epran x=2;4(mod5) uu xocun kunamus. Bepuaran
15 mMonyn 6yiiuya Kyiuaary C1MMIAPHU XOCHI KHIAMU3:
x=2;7;12;4;9;14(mod15).
9-macana. Kyiinnaru ausuk Kaificu 6yTyn Hykranapnan yranu:
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15u=2x" 5x2+4x+1 1, 6y epra — 2<x<8 ?
Eumn. UnsuK TeHramMacunan 2x’ SxPtax] 1=0(mod15)
Takkocramara sra 6¥inamms. By Takkocnama 3ca Kyiuaaru cucreMara TeHr
Ky4nu
2x°~5x>+4x+11=0(mod5)
2%°—5x*+4x+11=0(mod3).
Bupyunau Taxkkocnama x=2;4(mod5) eummuapra, WKKHHYHCH 3Ca
x=1;2(mod3) eaumanapra sra.
fx=2(mod5) [x=2(mod5) [x=4(mod5) {x54(mod5)
OHay, S S S T
ix——: i(mod3) {x=2(mod3) x=1(mod3)’{x=2(mod3)
Takxocjamanapsn eund, x=7;2;4;14(mod15) euunmiapHn TonaMus.
apraa kypcaTaraH opajukKa X HUHI KyHMaary KuiMaTinapy Tylnaum:
x=7;2;4;-1
¥ HUHT MOC KMiiMaTnapy YH3UKHHHT GepHiIraH TeHriIaMacHaaH TOMMIAIH.
10-macana. TakKocnaMatap CHCTEMACHHH €9HHT:

9u=21S
12),
{7x—3u @ l(mOd )

Eupm. BupHHYM TaKKOCHaMaHMHT MKKala TOMOHM Ba MOIYIMHM 3 ra
kuckaptupnb, 3u=5(mod4), &mu 34=9(mod4), €xn »=3(mod4) m xocmn
xunamms. 12 momyn 6¥suua #=3;7;11(mod12) exmmuap xenn6 uuxana.

By epaaH Kyiiigars yara CHCTEMaHH XOCKIT KHIAaMIT3:

{7:: l+3u( 0("2){ J7x l+3u( mod12)

By cucremanapnu cognanamrnpuo,
1
{" 10( mod12), {x lo(mocnz) {" 0(mocnz)
L

€UMMJIapHU XOCHT KITaMH3.
11-macaga. TakxocraManap CHCTEMACHHM €9UHT:
{x+2u=3 (mods)
Ax+u=2
Eugnm. WxxueHuM TakkochamMaHW 2 ra Kynalitupu6, Xocmn Oyira
TaKKOC/TaManaH  OWpHHYM  TaKKOC/MaMaHH  XanMa-Xax  aiMpaMus:
7x=1(mod5), 6y epman x=3(mod5) HM xocun Kunamu3. BapuHuM
TaKKOC/AaMaHH WMKKalta TOMOHHMHH 4 ra KymaiTupub, XOCWI KWIHATaH
TaKKocnaManaH HKKRHYHCHHM allipaMua;
©=0(mod5).
Texuupuw:
{st(mods) cuctema GepiuiraH —CucTeMaHWAT cwWMMBHaH mbopar
U=

9KAHJIATHHY K¥pcaTaay.
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11 EOS. AMOPAHT TEHTIAMAJIAPH ’

o
3.1-§. bupgayn napakaan nKKH Homabayman Juodant
TEHIIaMAJAPAHIET OYTYH PALUMOHAT eHAMIAPHHHE TONMI YCYQJIapH.
Aacraabicu senarmanap.

AHukMac TeHrmama - JIHodagT TeHrnaManapuaup. Bupuuun
Adpaxali HMKKM HOMAa®miIyMIM aHMKMac TeHrnama Ae6 ax+by+c=0
KYPUHMINJIard TeHInaMara aiitunany, Gynaa x, y nap HOMABAYM, 4, b, ¢
nap mapamerpnap (koaduumentiap). Kymumua macananupr wapTiapy
myHnaé Gynamuxu, ¢akat 6yryn comnap Gunau HopanauraH
KuiiMatiapruta, 6aws3am 3ca Qaxar GyTyd, my Gumam 6upra Mmyc6ar
ComJIap 6unan nonanaHran KuiMaTIapruHa Macanasa Ky#uiran casonra
TY¥pu xaBob 6yna onagu.
1-macana. 118 Hu wysgai uxky 6Gymakka DKPATHII KepaKKy, yjaapiaH
6upy 11 ra, uxkaaaucu 17 ra konaukcns 6¥nuHCUH.

Egum. Counapnau 6upunn 11x, MKKUHIUCUHA 17y 6unan Genrunacak,
11x+17y =118 TeHTTaMa Xocui G¥naju.

Macananga 118 uu axpamumzan xocu: 6y:aauran comwrtapuuHr
MINOpanapu TYFPUCHAA X€4 Hapca afiTWIMAraHu y9yH MaHOuiA unausnap
XaMm Macanara >xaBo0 Gyna onagd ges onaMu3. UyHOHUM, MacalaHKHI
waptnapusa (x=3 Ba y=5 6yiramaa) 33 ea 85 mam ubopar counap
KaHOATNaHTHPanH, ekt x=20 Ba y=-6 6ynranna 220 Ba 102 nan ubopar
COHJIAp XaM KaHOaTNaHTHPaH.
2-macana. bupura 4 Ta, UKKMHYMCHIa 7 Ta CAMOBAD CHFANMTAH MKKH XWJT
smux Gop. 41 Ta caMopaphu xoiinam y4ys Xap Kafcu Xui AIMKIaH HeyTa
onuin Kepak?

Eunm: Kvuux AMMKNIapHAET COHMHY X Guial, KarTalapyHUHI COHHHH Y
6unad Genrunab, ymoy Tenrnamanu Ty3amus:
4x+T7y=41.

MacananuHr mapTuaan Gyuna daxat 6yTys sa ury 6unad Gupra,
mycbar unauznap SKaHH KYpueuG Typubau. By Temrnama x=3, y=5 nau
ubopar dakat 6up xyPTriHa unausra sra 6yna onagy.

Xy:nac, aHuKMac TEHIaManapHuHr GyTyH, connap xaMaa 6yTyH Ba
myc6ar GyTyH constap OunaH dona KHIMHIAH UNAMIAPUHH TONHIUIMMI3

3apyp.
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I; . TenrnamajapH#par wuiaau3jiape OyTYH coR Syamacnmk
aJloMaTH.

Kyiinnarn

ax+by+c=0

TeHrnama Gepwiran 6yncuH. Arap a, b, ¢ KoadpdrunerTnapaan 6ar3uiapu
xacp 6yca, 6apua koadhdumuenTnapau 6Hp Maxpakra KeaTHpHO, keilwd
MaxpakHy Tamnacak, y xosnna 6apua koaddnumentiaap 6yrys Gynamm.
Cyurpa a, b, c¢ napuHHT 6upop ymymuii kynaiitysurcu G¥ica,
TEHrIaMaHWHT VKKana KHCMUHY vm‘a KHCKAPTHPHII MYMKHH. JlemMaxk, a, b
Ba ¢ X023 uLHMEHTIapHH yMyMMil kynalityBumcn 6ynMaran 6yTyH COHNap
nie6, dapas KunaMus.

Orau Gupopra OyTyw, sexuH 1 ra Tenr Oyiamaran ymymwuit
kynaiiTysuura ara, ned dapa3s kuaamus. Macanan:

a=ma,, b=mb,

By xonna, TeHrnama ymoy KypHHULIHY OJIafn:

4
ax+bhy=—.
m

X Ba y JapHAHT KuitmarTnap 6yTyn Oynca, TCHTIaMaHMHI Hall KHCMM
OyTyH, YHI KHCMH 3ca Kacp COH 6Y:1amm, JTyHKH I0KOpHAary ¢papasuMusra
MyBOQHK, ¢ COH m ra OynuHMalign. ByHpmall TCHIIMKHUHT OYnMmu
MYMKWH 3Mac. JleMak,

Anuxmac menznama HoMavaymaapurunz Koypouyuenmnapu
PMyMuf kynaiimysuuza 3z2a 0yauG, 0300 xad yuza 32a 6yamaca,
menzaama GymyH unouznapaa 32a GVamMaiou.

[Hyunnr yuyn OyHaaH kelimn Gapuya Myxokamanapma a Ba b HM
Y3apo Ty coH ae0, hapas Kui1aMH3.

I;. TenraamajlapHMRr WIAH3NapH MycGar com Oyamacank
ajxoMaTH.

ax+by=c TeHrnamaza a sa b xoadduimenriap mycbar, 0301 Xan ¢
MaHOu# 6¥ncuH. V X0J1a X Ba y HIHT Xap Kanjail Myc6ar KuiiMaTiapaaa
TEHITaMaHUHT 4an KMcMHU MychaT, YHr KucMu 3ca MaR(QUATHTHIa KoJany.
ByHzaii Tenrnuk 6YIMIIM MyMKuH 3Mac. Arap g Ba b ko3dduumenTiap
Manuii, ¢ mycGar Oy:ica, TeHrnavauwmnr Oapua XalnapuHu 1 ra
KYTaifTHpu6, y XOJTHM XaM OJIIMHIH XoJra Kexrupamns. Jlemak,
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. 4 .
- Anuxmac menznamaoa HoMavAyMAap KoI@Quuyuenmnapununz,. -

uwopanapu 0300%xad uwopacuza KapamMa-xapwu Oyaca, menzrama
Mycbam unouszea 3za Gyamatiov.

Anukmac (JuodanT) TeHr1aMa HAAU3IAPHEMHT YMYMuii dpopmyaack

Bupop ycyn 6unan (macamam, 6GesocuTa CcHHawm Wynu Ounax)
ax+by=c/lnodauT TeHrnamacMHMHr G6YTYH CcoHnap Gumau udona
KAuHraH 6up Ky)T HNAMMBN ToNran Gynaiinux. By unnusnap x=a Ba
y=p 6¥ncun, ynapuu Gepunras Tenrnamara Kyiub, Kyiiupary aiEusTHU
XOCHII KWIaMU3:aq +bf=c. By alHuATHN Gepuirad TeHrnamazas xamiab
aﬁnpcaxa z)r(x—a)—i-b(y—ﬂ):O 6ynub, OGynnan ax=aa-by-p) &xku
by-8

a

x=a- KeNud YHKAIW. ¥ HUHI GYTYH COH GynmMuM y4yH LRy
a

‘uboma OyTyH cos 6ymumu 3apyp Ba eTrapiad (YyHKM, @ OYyTyH COH).
Bomkaya aifrranna, 5(y- ) ubosauunr a ra KonauKeu3 6y IMHMIIN 3apyp
Ba erapn. Jlekun, ¢apasumusra 6Gunoan (¢.a)=1, pemak, y-p
aliMpMaHuer ¢ ra 6yTyn 6ynuHMImuM 3apyp (Ba erapnu). y—# HU a ra
Oymmpnan ynkkas GyTys GYynuHMaHM 1 GWiaH Genrunad (y mycbar xam,
MaH(UA xaM 6Ynunm MyMKua), yIGYHH X0CHT Kunamus:

y-8

a

=t ,OyHOaH y=f8+ar HH ONaMUS.

x B4 HdonanoByu (popmynama y-;_ﬂ Kacp ypHura ¢ Hu Kyiicak,

x=a-bt xocun 6ynanu.

Xynnac, aHMKMaC TeHIJIAMAHHHI HIOW3Iapy  YYyd Ky#uparu
¢$opMynanapHi XOCHI KWIIUK:

x=a-bt, y=pfB+at

By ¢opmynanapma ¢ ra uxtuépumit 6yrym Mycbatr Ba MaH(uif
kuiiMarnap ©6epub, aHMKMAac TeHrIaMaMMHr  uekcu3 Kyn OyTyH
mnusnapuey tonamus. Xymnamas, (=0 Gymrampa roxopuma ¥3umi3
TONTaH X=a& Ba y = WIOU3HA TONAMH3.

Tomumran ¢opMynanapra aumkxkar kw6 kapaica, YJapHUHT
Kyiuziary Kouzara Kypa Ty3WIraHUHM KY PAIIMME3 MyMKHH:

1. @opmynanapHunr 6upuHIM Xxagu Gepunra HOMAaBJTy MHHHT
TONHMIIaH Xycycui KuiiMary Oynamu.
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2. QopMmynanapHUHT HKKHHYM Xagu OepwiraH TeHrJiaMaHWHI
koagduimenTnapy Ownan MXTHEPHH OYTYH ¢ COHHMHF KjmaiTMacumup,
6ynna x HM HdogamoBdn ¢opmyna ydyH OepwiraH TeHrjiamMajard Yy
&nupary xospdunuent, y Ha ndonanoran GopMyna yuyH sca x EHEIard
k03 dumenT omIHany.

3. Koadpuunentnapaan 6upu Teckapy nulopa 6unax onpHagy.

Kosdduuientnapaan xalich 6MpuHM TeHIJIamaza TypraH HIIOpacH
6wnan Ba Kaiich GupuH#A Teckapy HIIOpa OunaH ONUWMMHM3HUHI Xe4
Kangai dapke HYKIMTHHY KYpUII KMHUH 3Mac. XaKuKaTTaH XaM,

x=a—bt, y=f+at BA x=a+bt, y=Lf—at
dopmynanap xynau 6up Typam winuanapHH Gepamw, dakar GupuHIH
topMynanap : HuHr MycbGat KuiiMaTiapnna 6epraH euMMIapPHA WKKHHIA
¢opMynanap  HUHr aGCoNOT MWKEOp JKMXaTMJaH yjlapra TeHr 6ynrax

mandui kuiiMaTiapraa 6epany.
I-macana. 3x+5y=26 Tenrnama Oepwiran. besocura ypuura KyHum

GunaH x=2 Ba y=4 KAUMaT/IAPHWHT TEHIIAMAHM KAHOATNAHTHPHIIVIA
MINOMY XOCHn Kuiamu3. Y Xoifa Koiran Oapua wmigmsnap ymby
(opMynanapaaH TONMIAIHN:
x=2+5t, y=4-3t KM x=2-5t, y=4+3t .

By dopmynanapga ¢ ra HXTl;léprfl kuiiMatiap Gepu, TeHrnaMaHUHT SYTYH
coHnap Ownan wndonanavraH Typny WIOM3IADMHA XOCAI KWiaMms.
Macanan, Gupanan xydr dopMmynanapHu onud, KyHWAArKIapHA XOCHI
;:mnamus:

3.1-xagBaj
t 0 1 2 3 -1 -2
x 2 7 12 17 -3 -8
v 4 1 -2 -3 7 10

Arap nkkyuHIK Kyt dopMynanapHu oncak, y Xona ¢ ra KeTMa-keT
0,-1.-2,-3,1, 2, .. wWyHra ¥xmamn kpitmarnapau Oepub, Xyami yima
winusnapuu onrad 6ynap >auk. WyHnaii kunub, aHAKMac TEHTIAMaHVWHT
OyTyH comnap OmnaH ndoIaNaHTaH WIAUNAPHHH TOMHIN Macajlacy
KaHnait 6¥mMachH, 61p XKy(T WIgu3HN Tonmmra KeITHPHIaTH. :

83




b
Ypeara kyiiam ycyau
.
’ 3

- AHHKMac TeHrn
AMaHHHr Gup xydy
. shh T HIAU3IMUH MW yuy
Kyruparu yeyngas goiinananusm MYMKHH: . f

Macanan =
— . mc;ya =c¢ TeHrnama Oepunran 6yncum. Homabnymnapnau
o HKKHHIHY HucGaraH aumkiaiimus (xoodpduument xkuuux
YIFAHAHY TAHNAWN SXUIHPOK). Macanau, a<b 6yicun. V xonga, x=<=%

a

. C—~ HQPo v

§ 5:m¢ léa @ Ia KONIMKCH3 6¥HHryHya y raxkerma-gker 0, 1, 2, 3
. i M s By &y o e
smymaﬂ:paa ”[:a;oumammz. y=n O¥nrauna c-bn ndpona a ra 6vrva
I amaynﬁﬂﬂmaﬁu Gepanu, ne6 bapa3 xunamus. V xonma x=m
’ KunMatnap Gepunran Tenrnamanmur 6up Ky dT unauzUHM 6epaan
Kyfiunaruan omamus: €=67_, & .
7 ~m CKU c-bn=am , am+bn=c. Oxupru

b

TCHITHK m Ba
. n - CoHJap 6epwlrau T
A, CHIlamMaklk KaHoaTaHT HPHIUHHHE

2-
Macana. Yy tenrnama Gepwmauz"7x-4y=z, By Tenrnamanan

y HM aHUKNalMus: 4, - 7x-2
H3: 4y=Tx-2, y= 2 - ¥ rakermaxer 0, 1, 2, 3, ...

KHitm
p m::;:[; gel‘);l(xuzunan x=2 6ynaranna 7x-2 udona 4 ra 6Yn1HUG,
AT mm:: MLIOHY XOCWI Kujia onamus. Jlemax, 6u3 Gup
S o To. x¥=2, y=3. Mnau3napuuur xonrag xydTnapu
3¢_;,aTM; . TARANA: x=2+4, y=3+7t &KU x=2-41, y=3_7.
i 2,.3 OHJIap Hasapusicupa arap a Ba b y3apo Ty6 cowunap
o b Ke;a;;l;(aq) COHNap opacupa Xap BaxT LryHzail 6up »
oor s 1 , YHAa c:by HpoOAa a ra Kongukcus Oy nuumiy
- L1y cababiu ki mapra cunanpan KyTaTHm Y4YH @ Ba

AHHEKMAC TeHrIamanuur XycycHii maxau

Ara
050 p  aHuKmac Ttiﬂmama,ua HOMawpTyMnapoad  OUPUHHHI
p MUMEHTH | ra TeHr 6Yica, y temrnama YMYMHi 1IAKIa OCOHIHK
WIaH edunagn. Macanat, x HUHr kosdguumentn 1 ra Tenr 6yncun. Y

- Xona x+by=c 6ymuG, GyHman x HW anuKnaiimus: x=c-y. Bynma© y
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HUHT 6yTyH coR Gunan nOAATAHraH UCTAIaH KHIMATIApAra » HUHE XaM
6yTVH coH Ounad uoaanaHaauras KAAMATIapH TYFPH KEanu.

3-macaia. 5x+y=18 TeHrnama Gepuirad. bynpan y=18-5x Kkemub
ydKany. x ra ExTuépuii GyTyH kmitMaTnap 6epub, y YIyH MOC KesraH

OyTyH KMIMATIapH{ TONAMH3:
3.2-xaaBaj

0 1 2 |3 4 -1 -2

y 18 113 8 3 -2 23 28

3.2-§. AHHKMAC TEeHIAaMadapHHHT yMyMRBii eYHMH

Mcranran xod3G@HUUMEHTIH aHAKMAc TEHINIaMaHH equill yCYiHMHH
Mucon ycruaa kypcaramus. KyHuparu TeHrnama Gepunrad  6yncuH:

23x+53y =109.
By TenrnaManaH Kos(huuueHTy KUK GYNraH HOMABLIYMHH, ABHHH

x HM Tonawus:x=}-@—2'3i3¥; OyumaH OYTyH KHCMMHM @XPaTaMHs:

'7;37)’ . yOyryn Gynramaa x HuHr GyTys 6ymunm yuyH Lz—szz

x=4-2y+

udogauuHr Kaupa# 6yaca xaM GyTyn con G6ymuum 3apyp Ba erapnu. By
172'37” EKH 17-Ty=231; 23t+7Ty=17

COHHY ¢ Omiman Genrunab, ywoy

slapHM Tomamus. Arap y Ba ¢ Y4yH 1—7—;-32=: TEHIIaMaHH €KW DIyHHHT

yaunan ubopar OynraH 23:+7y=17 TeHrNaMaHu KaHOATIAHTHPANHIaH
6yTyH KuiiMaTiap ToNcak, Wy GNaH x Y4yH TYFpH Kenamuras GyTyH
KuiiMaTiapuu Tonrad Oynamus Ba Macana ewwnran Gymamu. Xyniac,
Gepunrad TEHIAaMaHW €YMINAA AHAjA COAAAPOK, K03 uIHEHTIApH
Gepusiran TEHIaMAHMHI KO3((HIMEHTIapura Kaparanaa KMiHMK 6ynran

UKKWMHYH 6Plp TEeHr/laMa edyMiura KeJITHpUIaau. Jluru TeHrnaMaaa xaM

wysgai xunamgs. YHAa y HU QHHKIAdMus: y=lz:733—’=2—3t+3_72—‘- ¥

BUHCT 6YTyH coH Gymumyn yuyH % udona GyTyH coH Oynumy 3apyp B3

erapny. By COHHM ¢ JCHIHK: 3—"7—2'-=z, &KM 7n,+2r=3. ¢ Ba fHHAr

KuiiMaTilapy OXMPTH TEHrTaMaHH KaHOAT/IAHTHPYBYH 6yTyH coH 6ynrasaa
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¥ Ba y y4YyH OepwiraH TeHrlaMaHW XaHO2TNIAHTHpaanraH OyTyH =
KniiMatiap onamwms. JeMax, macanamus KO3 DUUMEHTIApY AHANA KHIHK
6ynran oxmpru TeRrnamanu eumnma KemTipunagn. ByHuHr Gwian xam
OJNIVHT KAl Uil K¥pammu3:
37 -4
2

t =1—3t,+——1_2" R

~ 1-¢ 2
ndonan r, Gunan Genrunacax (tez). T’:z, €KH 24, +4 =1 Kenmnb uMKagn.

HoMasntymnapnan Gupvrmnr (¢, Aunr) kosdduumentu 1 ra Tenr 6ynran
TeHINaMa Xocan 6Ynau. Bynnali Tenrnamanaphu eumiHu Ounamus, yun
equ6, ymOynu Tonamus: 1 =1-21, . By Tenrnamana 1, Ta iIXTHépHif GyTyH
KuiiMatnap Gepu6, ¢ ydyH GYTYH KUiiMaTsap XOCH KMIaMu3. r Ba g,

HAHT  TOWMA/MraH OYTYH KWAMATNapuHH ¢ y9yH uMKapwirad
1-¢, e
1=1-34+ —L=1-34+4, ndomara x¥#ub, ¢ HMHr Moc kemraH GyTyH

KUMMAT/apUHA TONAMM3. { Ba r Ta MOC KelraH KyhT XuiMarau
IoKOpHAary y HUHT ndopacura Kyiuo,

3-2
=2-3t
y A

=3-2t+4,

HH Tonamm3. HuxosT, ¥ Ba ¢ yuyH TonmwiraH kuiiMaTiaphy x yayH
17-7y
23
nozara KYiub, x yayn moc kenran GyTyH KHIIMATIApHH XOCH KHAAMM3.

AMMO, x Ba y HV TYFpHIas-Ty¥pu ¢, ra Huc6aTan HPOLA KMIALI XaM

MYMKHH. ByRVHT yayn ¢ Hu ndonanosun TeHTnaManarn r, YpHATa YHHHT

r, OpKaym 6enrrianTan udonacuum KYSAMH3: ¢ =1-34 +1, =1-3(1-2t,)+¢, EKR

t=-2+7. DHIM ¥ YUyH Gynras udonara ¢ Ba s, YPHUra yIapHHHT ¢,

OpKanu GeIruNaHTaH HhORACHHEY K AMMS:

y=2-3t+4,=2-3(-2+75)+(i~21,) kM y=9-23;,. HUXO0AT, ¥ Ba { HUHT

TOIWITAaH KAAMATNAPHHU X YuyH G¥nran udopara Kyicax,
x=4-2y+1=4-200-236)+(-2+71,) EKH x=—16+53,

Kxeym6 umkamu. UlyRnait kwmb, x Ba , yuyn kyiiugarn GopMymnasapau

XOCHJ KHJIOHK:

6Ynran x=4-2y+

=4-~2y+¢

=~16+53’z ’ y=9—23tz .
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By dopmynanapra ¢, y4dyH uxTuépuii OyTyH Mycbar Ba MaH(mi
KuiimaTnap Oepub, TEHIIaMaHUHC YEKCH3 KYN WMIAA3IAPHHH XOCHT
K1amMu3, ynapaas 6up neuracu 3.3-xafBana KeaTHPWIAY:

3.3-xanBan
1 0 1 2 -1 -2
x -16 37 90 -69 -122
y 9 -14 -37 32 55

\
Bepuirad Ba yHIaH KeAHHIY TEHITIAMaJIapPHUMI KO3 QHIMEHTIapH
yCTHOA KuNMMHraH HMuLiapra OUKKaT OunaH Kapab, mryHnaik kerMa-

KETJIMKHU KYDHUIL MyMKHH:
1. BepwiraH TeHrnamMaHuHr Karra Ko3(QUUHEHTH 53 HM KMYHK

xoa(uumenty 23 ra 6ynaux; 6ymuMa 2 Ba KOJIUK 7 IHKAH. o

2. Bepwirad TEHrNMaMaHUHT KUYUK KoapduimenTu 23 HY Konaux 7
ra 6yna¢k; 6ynmMeMana 3 Ba MKKMHIM KONIUK 2 YHKAHM.

3. BupuHuM KONIUK 7 HY HKKHMHYM XoiauK 2 ra 6ynaak; 6ynuHMana

3 pa yuuHYH KOJIAUK | 4uKIn.
Boinkaya aditranza, 6epwiral TeHriaMa Ko3QGHUHMEHTIapUHAHT SHT

KatTa yMyMuii GYIyBuMcHHN TOTMOKYM Oynranaex um Kypauk. Bynnau

ywby HaTHXaHY OJlaMu3:
Arap aHvKMac TEHrjaMaja HOMAEJIYMJIADHMHI Ko3(gQHimMeHTIapu

y3apo Ty0 connap 6¥nca, Xamma BaKT TEHIVIaMaHHHI OyTyH MIAM3IapHHHA
TOMYII MyMKHH.

3.3-§. Tenraamanu eYRUIHE CONAANATHPHIN

Bab3an aHuKMac TEHrMaMaHH TE3pOK eYuura omb KEenyB4H

coapaNamTHpriuaaH GoinanaHMIn MyMKHH.

1. HomannymiapHHHI Ko3dduuueHTnapumaH OUpH Ba 0304 Xan
yMyMuii KynaiiTyBuyra 3ra 6ynraHaa TerdiuiM paBHIIa SHTH HOMAaBIIyM
TaHna6, TeHrNaMaHWHT MKKaJId TOMOHMHM ymia KymadTyB4Hra

KHCKapTHPHIL MyMKUH.
1-macana. 6x-5y=21 TeHrmaMa 6epwran. Kosdoummenr 6 Ba 0304 xan

21 ymymzii 3 xymaliTyBumara sra. Jlemax, Sy Xan XaM 3 ra GymuHuinM
Kepax. 5 HUHT Y34 3 ra 6¥nuHMarany yuyH y HoOMabiym 3 ra GyaueEHmY
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Kepak. y=3r Ae6 ¢apas xqu6 (1- 6yTyH coH), KyWHOAru TeHrnaMaHu
OJIaMIA3: .
6x-15t=21 &€ku 3 ra KMCKAapTUPWNTAHAAH CYHT 2x-5t=7 Gyinami. By

TEHITaMaHU e4aMu3: x=%=3+2,+1%’=3+2,+,” GyHna l-;z

HaTIDKana 2, —¢=1 &k ¢ Kenub umkanm. Tomuwnran KMIMaTnapEy x Ba y
napmi A(OAAIOBIM TEHITIMKAAPTra KYiicaK,
x=3+2(-1+2)+1 =145,
y=3(-1+24)=-3+61

=1, 6¥:ub,

xocun 6¥namm.

2-macana. 9x+14y=105 Tenrnama Gepwiran. y=3: ne6 dapas kuse6,
TEHINIAMaHWHT Xap HKKH TOMOHURY 3 ra xncxaprrnpéaxz 9x+14-31=105 HaH
3x~14¢=35 mm onamms. By Tenrnamanga x =7, zgecak, 3.7 +14y =35 6ymmb,
6yru 7 ra Kuckaprupcax, 3,+2r=5 Oymamm. By OXHpPTH TEHTaMaHH
e9aMus:

5-31, 1—1, - .
I=—_..2 ] =2—t,+—2! =2—4 +1,, Gy[ma _]_2_‘1=11 5y5fﬂ6, HATHXANA

2, +4=1 €KH =1-2, kemnb uynxamu. Kerma-keT opkara kaitn6, yprura
KyHumnapsu 6axapcak, KylnaarwiapHn TonaMus:
t=2—(1-20,)+1, =1+31,;
x=74,=7(1-24,)=7~141,;
y=3t=3(1+3t,)=3+9,.
2. Arap GyTyH coHra TeHIJIaHYBUH H(OJAHHHT CypaTHAarH Xamiap
yMyMmuil KyraiTyBuura sra Gyica, TeHrIaMaHy €4HIIHR CONNANAIITHPHIL

MYMKMH.
3-macana. 12x+17y =41 TeHrNama 6epunran. Bynu x ra Huc6arad egaMu3;

H-17y 5-5y ., 1-y
X 12 =3 y+ ) —_)—y+5.i_

5.1_1-2_;» HUHT 6YTYH COH OYmHmm yqyn ll——zy AMHT 6yTyH cOH 6§mumm 3apyp

1-
Ba erapnu. By ngonanu ¢ OYTyH necak Ba yHra TEHIJacak, ——Izy =1,

1-y=12, y=1-12¢t 6¥mb, HaATMKANA x =3 (1—120)+5r =2+17¢ Gynamm.
" 3. Arap OyTyH KACMHH axpatnb 49uKapumija  KOJNAHMK
6YyBIHHMET SpMUIaH KaTTa 6¥1ca, Mardmit KOIANK KHPATHIN Ky.1ait.
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4-macaza. 11x-20y =49 TEeHrnaMa Gepmnras. Bynpas
x=i‘9—*{139¥=4+2y+5_“2y=4+2y+1; 5'“2"=1; 5-2y=1lt; 1t +2y=5;

= 5""':2—5:+-"2'—’=2-5z+t, ra TeHT.

By TeHrIMKAaH 1-71=21,, HUXOAT 1=1~2, Gynamu. Opxara KaiTu6, ypHuara
KYiHLInapHy 0axKapcak,
y=2-5(1-21) +t,==3+113
x=4+2(=3+114)+(1-24)=—1+201,
Bepunran TeHrIaMaHy OJATAArd yCyn Guia edraHMMM3fa x yIyH

ywbysK osirad 6ynap 3aMK: x=4+ y-;-s—*]'fs’Z Ba YHJaH KeifHHIU TEHTJIama

Ky#inparuya 6ynap sau: 5:[9" =t; -9y =>5. By TeHrnamMa MaH@Hit KONIUK

KOpWTHII EpIaMMia OJMHraH 1lf+2y=5 TeHIIaMara Kaparauja

MypaxkkaGpoxaup.
S-macana. 15x+28y=59 Tenrnama Oepwirad. TeHrmamMaHu MaHQMi

KONAUKIap KApUTHO, x ra HHchaTaH eqamu3s:

5028y —1+2y o2y —151° 2v—15¢ =
= =4 el 4= 2y+t =13 —1+2y=15t; 2y-15t=1.
x T 4-2y+ M Y+, 15 s 34

t 1+1 .
y=]*151=7r+-]—:—t=7t+1,; —2—=t1; T+2=24; t=—1+2¢.

Vpunnapura Kyiicax, Hatxana
y=T(-1428) +4, ==T+154;
x=4-2(-7+154) +(~1+24)=17-28¢, KENAO TKaH.

By naparpadaary MHCONNApRa KeNTHPUIraH TEHTIaMaNapHu
ojatgar #yn Gwian eyn6 xypub, kypcamwirad coajanalITHpHINHA
TanOMK KMIMATraHAA YIAPHHHT Xap OUPHHY e4MIl YIyH Kym M GakapHil
Tanad KWBIHIaHIMIHY KYPHill XKYJa OCOH.

Mycéar eynmaap

FOKopu/a aliTUAraHMAEK KYITMHA 4HUKMAC TEHrIAMAHMHT TOTTARIAH -

WAK3Napuiay aifHy 3aMOHNA X Ba y y4yH ¢axar MycbaT KuiMaTnap
GepauraniapuHy ONMLI KEPaK. X HUHI KaHAal KuiiMaTnapuza x Ba y yayH
6yTyn Ba Mychar KufimaTiap onumuuy 6uppavura AHMKIAM MYMKUH.
XaKuKaTTaH, Kyiipard GopMynanapHu onaiink:
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} x=a+dt. y=p-at :
X Ba y HUET MycbaT Oynymm yuys ¢ ra akar wysgaii kuitMariap omm
3apyp, y KHAMamiapia a+bt>0, f-a>0 GYIcuH. a WU MycBar con neb
XHcobnaiMus. ¥ BaKTHa TypNuHa XoJuiap 6Yauion MyMKIH.

1. Mxkaima Tenrcusnik Xam 6up xnn masHoga. By xon 4 Mmangwii
coH Oynrannaruna comup Oynany. TeHrCH3NIMKIAPHUKP Xoccanaphaan
dolinamannb, Kyiunarkiiapuy TonaMmus:

B

a
bt>—a,at< fit<——:t <2,
b a

By xorina Tenrnama caroxcms kym GyTyH Mycbar mimmanapra sra

O¥nagu. Macanas, Kyiunaru TEHrCH3IAKHA ONailiK:
3

7
1<—; t<-1=
2 5

3 e
—-1; JaH KUYHK Xap KaHlal COH MKKana TeHI'CH3JIMKHUA KaHoaTIIaHTAPHLIV

OYMK KypuHnO Typanm. [lemak, + ydyH -1 [ad kuuuMk O01ras Xap KaHnuaii
OyTyH COHHH ONMIL MyMKHH 5KaH.

bomwxka 6up Xonau Kapaiinux: :>%; t>3—. { YUYH 3% jlaf KarTa xap

-
3
Kaunai OyTyH COHHM onrania x Ba y y4yH OYTyH Ba mycbaT kuiimatnap
YMKHI UMK, K PHHAO TYpHOIH.

6-macana. 3x--5y =11 TeHIIaMa Oepsiirad. By TeHTTaMany edavins:

1+5 1+
,1r=—i +l-—-4+2y—4+——y:4+2y—z;
3 3
1.
ﬁ-:t; 1+y=31
3 i B
y=—l1+3s ’

x=4+2(-1431)—1 =245z

Myc6ar Winu3NapuHa n3naiiMus:
—1+3t>0; 2+5:>0, kM :>%; r>—§;

¢ yUyH % JaH KarTa McTairad 6yTyH coH gncak, x Ba y HHHTr Oepwiirad

TeHIJIaMaHKW KaHOATJaHTUPYBYM caHOKcM3 Ky skydT mycdat Oyryn

KMHMaTIapuHU TONaMHU3.
7-macana. 8x—3y=—13 TeHrnama Sepunran. TeuriaMaHy e4aMus:
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y=“—;§3=4+3x+1—;ﬁ=4+3x+:;

1“x=a‘; l-x=3t;x=1-3t; y=7-8t.

3
MycOar unauanapHy KHJaupaMus:
s 1 7
1-3t>0:7-8:>0; CKM 1 <—; 1<—.
) 3 8
{ HUHI ; nal kuudk xap Oup OyTys (spnu 0, 1, 2.... ) KuiimMatd x 8a y

yuyn OyTyH Ba MycOar KiitmMaTiapau Oepaiu.
2. Teurcusnuknap Kkapama-kapmu —MaphHona  Oymud,  Oupu

HKKHHYMCUra 3ui.

Macanay, Kyfdugarid TeHrcU3IHKHY ONAaiIuK:

7 1
t<—=t>=1-.
8 3

{ HUUHC aiiHd BakTla YKKaga TEHICH3JIMKHH KaHOoaTAaHTHpaaurad
KMiMaTiapy HYK SKaHH OYMK KypuHuO Typudau. By xonma Tenrmama
mycBat unanziapra 3va Oyna onmaiau.

8-macana. 4x+5y=-7. By TEHIIaMaHK e4aiiHK.

L—7—5y=

= Syt

.. 1 .

Bygmad -3+35>0; 1-4r>0 €xu > g t <Z' By TeHrcu3nknap oup-oupura
W1, TEHTTAMAHUHT MycOaT WIAn3Iapu HyK.

3. TenrcusnuKnap KapaMa-Kapuiu MavHona 6ymu6, Gup-Oupura 3un

Imac.
Macanan, Kyiunary TedrcH3IuKnap HHKKan o¥ncuu:

t>4i:r<?i.
7 4
¢ HHT 44 Gunan 72 opacuparu 6apya OyTyH Kuiimatiapy, sseu 5, 6 Ba 7
7 4
coHnap x Ba y YIyH mycbar nnausnap Gynapum. Lllynmait Kanuo, oy

xonaa:
{ ydyH TOMWIAraH uerapajap opackia kanda OyTyH COH Gyirca,

TeHTIAMAHUAT [yHYa OyTYE MycOaT izu3H TONMIaIH.

&
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Xyeycnit xonma Oy epAa XaM TeHMNaMaHMHr GyTyH Mycoar
WiIA3Tap 6y mMaciur” MyMKHH. By XONl ¢ Y4YyH TOMWIraH uerapanap
opacuga xed Oup 6yTyH com 6y1maranua connp 6ynagu. Macanan,
KyW{Iard TEHTCU3ITNKNIAp TUKKAH 6YIICHH:

1 7
t>l—1<]—.
4 8

Tenrcnzmiknap 6up-6uprra 3un 3Mac, JIEKHH 1:1- 6mnan 1% opacupa xeu

oup OyTyn coH TommnMaiimw. JleMax, TeHTnamaHHMHT GyTVH MycGar
HAOU3NapH HYK,
9-macana. 3x+7y=55 . TeHTIaMaHy e9aMu3:

55—7y =18—2y+ l;y,

x=

w

1-y

-
S5

=t y=1-3;
x=16+17t. ‘
ByHEaH 1-3¢>0;16+7 & LY.
YHL; >0;16+7t>0 Eku t<—5,t>—27. t ydyH ¢axat ymby

KHAMAT/IapHy ONMI MyMKuH: 0, -1, —2. TeHrIavaHvHr y9Ta WIgU3NHU
XOCHJI KHJIaM¥3:

3.4-xanean
t 0 -1 -2
x 16 9 2
1 4 7
10-macana. 5x+4y=3. Tenrnamanu euu®, KyluagaruHy onamms:
x=1+4r,
y=2=5¢1

1 2
byHuaH ¢ >q <5 Tenrcmsnrcnap 6mp-6upura 3ug amac, Jiexkut lli 6unan

2 -
5 opacuna GyryH coOHNap Wyk. JleMak, TeHrnamMaHWHr OYTyH MycGar

eanMaapH uyx.
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3.4-§. Jlexanap cumMBOJM Ba YBUHT Xoccasnapu. Ty6 moaya oyimua
I0KOPH N2p2:Ka.1H TAKKocaamaaap. MKKHHYH Ba Y IHHIHN TapTudau
JuodaHT TeArraManapH

m - HAaTypan COH, Gy,a,a cZ.a,#0 GYICHH. g’ +ax+a,=0(modm)
KBaAPaTHK TAKKOCHAIIHW KapaiMu3, X Y3rapysuura HucbaTaH TYIMK
xBagpar &pnamuia, Jjinep TeOpeMacHHU Ky/mall OpKaiu axpaTub Ba
KOMAMKIM OYMMill XaKujaard XWTOd TeopeMacura acocaH, TAKKOoCIamaHu
Ky#Huaars KypuHHILIa €31 MyMKUH: ‘

x* =a(modm)
OyHoa, aeZ.
ByHpan KelWH KBapaTHK TaxkocjaMmaHu x* =a(modm), neb6 kapab
keramMu3. MablyMKd, XaMMa @ Jiap Y4YyH, m TakkocnaMara HucOaraH
euyumra sra Oyna onMaiau. '
1-U30x. ¢ =3 Ba m = 4 yuyH, x*=a(modm), KBaApPaTHK TaKKoCIallAa
eunmIap MyK, ynapHu 6upMa-6up Kpui GuiaH TEKWHPHLI OCOH.

Tabpu¢. Arap TaKKOCNIZMAHHMHI EYHMH Oynca, y xonga a — m
MOAyNra HucbaTaH xeadpamux vezupma ACHUNany, axc Xoijua a couu m
MOAyJra kypa xeadpam wezupmacu3s Jelunanu.

1-Teopema. p > 2 Ty6 COH y4YyH 3-2:—1 fa TeHr KBajpaTHK

yerupmanap COHH Ba 52_—1 Ta KBa[PaTUK YECHPMACHU3/Iap COHU MaBXyZ.
Ucor. Lllysn Tapxuanaiivusky, 6ynaa x*=(p-x) (modp). SbHu,

_ ( p—
KBaZpaT YerupManap COHU -p-?:-l- TanaH ommaiigu. 0., Ez—lJ CoHNap

opacuzia p MOLY/Ira Kypa TakKocHamanap HyK dKarumaruHu KypcaraMus, y
xonma x*=y*(modp) O6¥ncmH. VY Xonma (x-y)(x+y)lp KypHHMIIAA
KeNTUpCaK, GyHait OYNHIIM MyMKUH 3Mac, YyHKH x= yeax+y < p. LlyBpai

Kunu6, 643 -"2;1 Ta KBaAPATHK YeTUPMAHK TOTIUK.
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Tanpud. J]eolcgudp benzucu f%)- a byTyH coH Ba p Ty6 comnap
N
. o,
YUYyH Kyiugarnda ( 3): 1,
P -1
- arap @, p MOZAYJITa Kypa KBaJipaTvK derupmam 6yica, -1 ra Tenr , arap a,
. P TaKxypa xsajgpar qernpmacus 6yica) aHUKIaHaH.
Jlexangp GenrmCHHMHT — acocMif  XoccanapMHH KeITUPaMU3:
AWTaliiK, a,beZ,(a,p)=1,(b, p)=1, g-TOK, Ty5 COH (p,q)=1.

.asb(nwdp)='(%)=(%)
.[) % (mod p)
) P

L
o(3)-c0
(2= (g)

Tabpnd. n-Tok HaTypan con 6ynmb, 1 Aan karra 6YiAcHH Ba
n=p,..p,~ N COHAANA Ty6 KynaiiTyBumnapra axpat™acy (Xap Xui1 6Ynaruu

(0 ra TeHr arap g, p ra Gynunca, | ra Tenr

mapT 3Mac). Uxtuépnit a 6yTyH coH yuyH, (a,n)=1, Slko6u cumBomH (5)
. n‘
Jlexasnp CMMEONH OpKalH Kyiiunaru (popMyia EpnaMuna aHMKIaHami.
(EH_“_] ( 1)
n P ---\pt
Macajan. OKWIOHa TaKKOCIAITHHU YPraHuHT.
x* =983(mod1103).
Bunammskn, 1101 - Ty6 con. Jlexanap cuMBOMMHH XycoGiaitMus,
Ksazpatiapapo ¥3apo KeJMIIyB KOHYHuIaH (poiinananub,

() ) ) (s o -
(-6

Ilynnait kunub, x* =983(mod1103)TaKKOCAaMa XaJl KWIMHHLIN MyMKHH.
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JHopaHT TOMOHMZAH KWIMHIAH MLUNApHA TYWIYHHID YIyH
anrebpauk reoMeTpus Ba @HMKMAC TEHINaMalap HA3apHACHIAH 6an3u
MabAyMOTAApHH WML Kepak. X03Mprd KyHAa aHHKMac TeHIlaMaiapHu
euuiu Macanacu Kyiipparmua uona 3Twiamu: ¢apa3s Kuiaiiiuk, n Ta
HOMAabITYMIIH m Ta kynxax Oepuiran  6ynacun  (m<n):
FACTE N N A 0 A Ny A € T S ) 6y Kymxaanap X MadgoHIaH
onuHras kosduuueHTiap OunaH TabMUHIaHTaH.

Ji(x.%5,.%,)=0

S (X, %5,.%,) =0
cHUCTeMaHUHI Gapya eYHMJIaPMHMHI M(X) TYIIIaMHHHM TONHIX Ba YHMHI
anrebpauk TyswiMmmMHM asmcram tanaG stanapa. Ly Gunam Gupra
(x0.x),..") edun pauHoHan aeitunany, arap 6apua e K 6ynca.

M(K) TYIWIAMHMHC K Maiiaoura GOFNMKAMIA MabiyM. x*+y' =3
TeurnaMa Q paLkOHAI COHMAp MaHaoHMAa GMpOHTA WIAM3ra 5ra 3Mac,
JEKUH Q(ﬁ) Maiiionaa, AbHH a+bV3 (a,becQ) KYPUHMILZArH COMNAp
MaiifoHHa YeKcU3 KYIl eunmMra ara.

Connap Ha3apuacu yuyH Myxum Oyiiran xomnap:

1) KayoH K =(Q pauMOHai COHap MaiaoHu;

2) P Ty6 Moaynra kypa X 4erupMmanap MaixoHH.

JyogauT aHa mynapaad GupuHuMcura Kaparad. Bynnau xeiuH 6u3
xaM K = @ e xucobnaiiMus.

Kyitnna 6u3 ¢axar Juo(aHnTHUHr IOIyHAal TeHriiaManapHHu
KapailMM3KH, yNapHH WKKM HOMAawmiIymiu OUTTa TEHriiamara, soHu m=1,

3.1)

n=2 XO/Ira KenTHpuill MyMKKH: ‘
Sxy)=0. 3.2)

By Tedriama R* TekMCIMKAa I” anrebpauk 3rpu YM3HKHE aHAKIAAH.
(3.2) TewrnaMaHMHI PALMOHAT eIMMUHM [ 3rp¥ HU3UKHMHI PaUMOHAN
HyKTacu e6 araitvus. bu3 KYIPOK reoMeTpux TWira Mypoxaar KulaMus,
IuodanTaunAr ¥3u OyBaail kanmaras. (3.2) ra Tapru6 Gyitnya KaHnaiaup
cungnawrTapumay  Gepamus. (3.2) Srpy YMSHKHMHr TapTHOM Aerania,
F(x,y)KYTIXanaary XapnapHUHT Makcuman Taptubm (6ynma x Ba y
népmmr Japakajiapy HUFHHIWCH) TYLIyHHIATH. By TymwyHYaHKHT
reOMETPHUK MabHOCH 3CA TYFPU YMBHKHURET n-TAPTHOIM STPH M3UK 6unas
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pomma-poca n TasHyKTalla KECHIWIMIM TymyHunany. Byhna xecwinran
HyXTaJlapHUHT Kappanunapu, KOMILIeKCnapy Ba “uexcus
Y3OKJIaIiraniap”y Kapanaam.

Macanan, x*+p*=1 aiinana Ba x+y=2 TYFPH YH3UKHHM 2 Ta
KOMILIEKC HyKTada, ' -y’ =1 runep6ona Ba y=x TYFPH YH3HK 2 Ta YeKcHs
y30KnaliraH HyKTanapAa, Xy[my Wy ranepéona x=1 TYFpH 9n3uk Gunan
3ca 2 xappaimy GHTTa yMyMuii HYKT2a KecHmma.

- Jlexnn Tuodant Taxnmnu Makcaanapu yuyH (6y TepmHHHM X03HD
Buodant reoMeTpusacy neiniuanm) TapTu6 G¥iiuua knaccudukauuiaw
Kynonra ¥xmaiinu. Bymu Muconza TyOIyHTHDAID Kymnai. A#raiinuk, C:
x*+y* =1 aiinara Ba Xap Kanzah paUioHan KO3GOUUMEHTIN L:y=0 TYFpu
9nsnK Gepwrran 6yicun. By alinana Ba TYFPY YM3MKHUHT patlionan
HYKT4CHHM OMp KHIMATIH MOCTHMKKA KYHAI MyMKWH. ByHu Ky¥unaruaa
aHnKnaliMus:

C aliNaHaHUAT B HyKTaNnapuHM L TYFpU YH3HKHMHHT B HyKTanapu
6mnan CNL sa (48)~ L xabn kecumran xoinapuyaru HYKTanapmara moc
Kyimnany (3.1-pacwu).

4

V”\){
/ L 8 B //
X

0 y /f
i
N e
S

3.1-pacwm.

Bynnait xonpa 1 TYFpu wi3KK C aiinaHauuHr TapTMGIApH Typnuda
6yncana, ynmapavmr Huodant Taxmums axkparmac 6YmnG, yNapHUHT
pauMoHa)i 9UMJIAPH TYIIaMu SKBUBAICHTAUP.

AnTe6pauK SrpH YMINKIAPHH KHHC 6yiimaa KmaccHpUKalysIam
anga Hosux 6Ymmb, Oymw XIX acpma AGenm sa PumaH KMpsTras. By
wraccapuxanpsnam I' SIpH UMBHKHEHT MaXcyc HyKTanapu CCHHHN
XHCOBTa ONaKH.
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Afitaimk, T srpu wmsukuusr (3.2) TeHmiamajaH ubopar f(xy)
KYnxan panuoHan COHfIap MaiffloHyAa KeJaTHpriMadigmrad Ba I arpu
ymsukHuHr P(x;,y,) HyKTacnaa yHra JTKaswiraH ypUHMAaHUHT TCHIIaMacH

L) Avap P(x,,y,) HykTana £, &
£, (0 30)

/., HonpmaH ¢apKmH, Macanas, £ 3)=0 Ba f(x.3)*0 OFmca, k=x<
y ~
6ynub, ypuHMma 3ca P(x,,y,) HyKTaja BepTaxan 6ynamm.
Arap P(x,y,) HyKTaja Xap HKKaia XyCyCHil XOCHJaIap HONra TeRT
657rica, THHM £ (5> 7o) =0 B2 £,(x,3)=0 6Ynca, Plx, ) HYKra Maxcyc HyKTa

Y=y, =klx—x,) 6¥ncun, y xonua k=

peinmany.
Macanan, y'=x*+x’ 3TpH 9HM3MKAA (0,0) HyKTa Maxcyc, TyHKH 6y

HyKTaja f, =—2x~3x* Ba f, =2y Niap HOJra ainaHa/H. | “

T comaa Maxcyc HyKTa Kappaiu Hykra 6ymm6, yrna f. ./, Ba f,
xocwianapual kamma GuTTach HOIaH dapigin. 3.2-pacMza Kappann
HyKTa TacBUpJIaHraH 6ynu6, 6y HyKrajaH WKKATa Typiu4a ypuHMmanap

yrras.

—
NI

——

3.2-pacM.

ByHnmaH xam Mypakkabpok 6ynran maxcyc Hykra 3.3-pacMaa
TacBHpliaHraH.
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3.3-pacm.

AnreGpauK rpu 9M3MKAA YeKIIM COHZArU Maxcyc HyKraiap 6ynuium
MYMKUH. ARTaiinnK,
fly)=0 *)
STPHU YM3UK TeHrnamacu 6ymu6, 6ynna s(x,y) Kyxan Q pauuoHai COHJap
MaliloHuna  KeaTHpunAMalimuraH GyncuH. Maxcyc  HyKransapHMHr
KoopauHaTanapd  f;(x,y)=0, f(xy)=0 TeHrnamanapuu xamna ()
TEHIJIAaMaH¥ KaHOATNaHTHpUIUM Kepak. Jlexun Oy ywana anreGpauk
TEHINamanap cucreMacH ¢axaT eI COHJArd eduMiuapra sra 6ynuim
mymkuH. Kappanu maxcyc Hykramzapnad 6olnka xed kaupgaii maxcyc
HyKTanapu OyiMarad OyHpad aireOpauk Srpy YM3MKIADHMHT XMHCHHH
aHUKJIAMU3. YMyMUE Xonja, AbHYM HUXTHEPUR anrebpauk >TpU HU3MK
YYYH JKHHC aHYa MypPaKxab aHWK/IaHaIu.
Avitaiimuk, I' fACCH 3rpd YM3MKHMHI Kappalu HyKTanapd COHU

d(d=0) ra Teur 6yncuH, y xonaa I' Buur sxuHcH ymby p=_____(”'1)2("’2)_d

¢dopmyna GuinaH aHMKIaHYBuHM P GyTyH CoHra aiitmnany, Gynma n con I
3rpy YU3UK TapTUOU; P20 HM KypcaTuill MyMKUH.

Arap I' Tyrpu 9u3uK &KkM MKKHBYH TapTAOIX 3rpu uu3HK O¥aca,
Kentupunras GopMynanad KypuHanuky, P=0 AbHH, Oy 3TPH HU3MKIAp
(3.2 -, 3.3-pacMyap JKMHCra 3ra 3rpd YM3HUKJIAp)AUp. YUUHYH TAapTHOIM
9rpU YH3MKIAap MaxcyC HyKrara ara 6ynummu 6ynMacnurura 6ok 6ynuo,
0 &éxm 1 xumucra sra. Macanas, 1 xuncnu “@epMa Irpy HU3UFU AUD:
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¥ +y =1. Bupok xuHC Oyiinda xnaccupuxaumaIam SrpH IM3HKHMHT
apu(mMeTHK Xoccanapyiai TaH onMaliamy.

Macanan, x*+y*=1 Ba x’+y’=3 arpu umsuxnap 0 >xuHCra sra, Iy
Ounan Ouwpra, ynapaad OHpHHYMCHAA 9YeKCH3 KYN pallMoHan HyKranap
6ynub, mKKMHUKHCKHIA GHpoHTa XaM HYK.

(2) TenriiaMaHy eqHINNA KYIKMHIa

x=¢(uyv,), y=w(uv) (373)
y3rapyBYMNnapHU anMamuTHpamns; Oy epaa o(x,v) Ba w(u,v) HKKH Kymxag
HucbGatnapupas ubGopar paumvionan ¢ymxumsapaup. (3.3) =u (3.2)
TeHrIaMara xyiicak,

G(u, v)=0 (3 4)
Hu onamu3. By Tenrnama I arpu YMsHKEM udona stanu.

Aifraitink, 1° Ba I’ HUHT HyKrajiapH ¥3apo 6up xulimatimm 6ymu0,
OGUpHHHHT HyKTaJlapuHH OOIOKaCWHHMHI HyKTanapura YTxasub Kyiunmaru
MKK# WapT GaxapwicvH: 1) ¢ Ba y jap panuonHan ko3ddrmmentnapra
sra 6O¥ncun; 2) (3.3) TeHrmama TeckapwiaHyBuUM, SBHHM YhHapAaH V3
HaBGaTHIA

u=g(xy). v=(xy) (3'3.)
JapHM TOMMII MYMKMH OYncwH, OyHOa ¢ Ba , Jap panuoHan
K03(pOUIMEHTIN pauroHan (YHKLHLIapAUp.

Arap T Ba I' arpu unsukiap opacuna (3.3) Ba (3.3") dopmynanap
€pnamupa paumosan kosdmumentiap OmnaH ¥3apo MOCIHK YpHaTHII
MyMxuH 6¥ca, 3rpy YM3MKJIap SKBHBaJIEHT OnpanuoHamiap aeHmnany, 6y
ATMAIITHPHLIHMAT V3MHW 3ca Owpaimowan nedwnagw. Macanan, arap
o(u,v) Ba w(u,v) Nap ymoOy KYpHHULILTY YU3NKIIH, SHHU

x=p(u,v)=au+bv+c, |

y=q/(u,v)=a,u+b,v+c,}
dysxuusmap 6¥aca, w,v JNAapHM X,y JAapHAHT M3HKIA PalMOHal
koaddummenTIH paruoran QYHKUMANapy opkany Hdonanam MYMIKHH,

b
THHY aIMalUTHpHI Gupauroran 6¥namy, 6ynna ‘: ol® 0.

1 1

Mypaxxabpok Mucon Kypamu3. Ajfraibmk, L OSIpH TH3HK V3
TeHTs1aMach 6ynan Gepunran 6yncus:
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- y"=x‘-x’+2x-2=(x—l)(x’+2) ‘ *
bBysu v =0¢,(u) €p,(u)-yauruy napasamu KyTixXan KypuHUOLUTE L 3rpu
UU3MKKA OHPAUKOHAT AIMATHPUIN MyMKWH. Bynuur yuyw (*%)

TEHI/1aMaHUHT Xap HKKM TOMOHMHM (x-1)* ra 6ynub, x-1=1, C 24 7=
—

Aeiimus. ¥ x0n1a (**) TeHriama yinGy TeHrIamara anMamazny:
V=3 + 31 + 3u+1
Llynuur 6unau x Ba y nap u,v OpKanu pauuoHan udoaa sTinagu:
x=1lu‘i,y=u—"z Ba aKCHHYA, u=ﬁ, v=(xfl)2,
ABHH, L Ba L 3rpH 4M3uKIap OupauuoHan 9KBUBAICHTAMP.

Mkxura GupauMosan >KBuBajeHT 3rpy YM3HUKJIAPHUHT M Ba M
pauvoHaN HyKraiap TyIUIamJapuHH HyKTTapHHHE YEeKiK TyIUlaMHraya
Oup KuiiMaTI MOCTHIHHY YpHATHID MyMKHH.

Auodaur Taxaunum  Hykrau Ha3apuJaH HKKMTa OGupauvoHan
SKBUBANICHT 3rPH YM3UKNAp ¥3apo Tedr xykywm. Iy Gunau 6upra, I'
3rPH “M3MK TapTHOU I' 3rpy MM3MK TapTHOMIAH bapxn.

Arap T" yaunan TapTebnu srpu unsuk 6ynca, y aur kamuga 6urra
paumoHan Hykrara sra OYnub, yHuHr GupanmoHan QIMalITUPULILIAD
OPKaJid XOCHJI KHIHMHIaH TEHrNaMacHHu

V=x+a’+b (3.5)
KYPHHUIITA KENTHPHUIL MyMKUH, 6yH1a a Ba b Jlap pauMoHal CoHnap.

Dan Tapuxunnapunuar Jaodant meronura Oepran 6axomapu.

Kenrycu naparpadnapaa mxxueau TapTUONKM STPH UUSHIJTAPHUHT
paunonail HyKranapuhu anuknawaa JuodanTHrHr ymymuit MeTonnapra
sra 6ynraHuHM ¥praHamus. Iyauxape ana wry metozmnapun 0 xuucnu
6apua 3rpu YM3MKNAp yuyH Kyiuaw MYMKUHIIMIUHH KypcaTtau. Juodanr,
IYHUHIAEK, YYHHIH TapTUGIH TP YM3MKTApia PalMOHAN HyKTalapHH
aHUKIAl YIyH yMyMUii METOANIAPHU TONTaK, aMMo Oy METOAJIap UKKMHYK
TapTHOiM 3rpM YMBMKIAPra TAAGMK STWIraH METOMNAH KEeCKMH ¢apk
Kaiany. [lyanxape umnapunas Kypunanuxs, Huodauruunr 6y Metoanapu
1 xuBCIM Xap Kampa#l 3rpH uMsMKIapra PanyoHaNn HyKTaNiapHH TOMHIL
YUYH KYIUTaHWIHALII MYMKHH.
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AnreGpank 3rpd YM3MKIApPHMAT paLMOHaN HYKTaJapHHW TOIHII
y4yH 00IIKa Xed KaHAail yMyMHii METOIUIap X03Hprada MaBxKy.l IMac.

Maremarnka Tapuxuna JiodaHTRAHT MeTOX Ba FosnapHaaH Buer
Ba Il. ®epmapgan To JI. Diieprana O6yimraH TaAKUKOTIM MAaTEMATHKIAp
KaHjait (olifanaHraHWAM KHCKada Imapxnadivus. Kymruna ¢aH
TapUXYWIapy MaTeMaTHKIapra Kapama-Kapiiu ¥1apok —Xo3uprada
JyodaHT ywkonMHY, YHHHT WIMKI MEPOCUEM Gaxonaii onMamunap (oqrmj
6axonamanunap). Ynap JlnodjaHt TeHrmamacuHMHr OWTTa XycycHi
€UMMMHM TONMMIM OWJIaH  derapanaHWIM, TypiM4a  Macananap
(TeHTNaManap)Hs edMmra TypiauYa CyHBHH YCYNWNapHM KyuiaradH Ae6
9YMKMIAW, Macanad, [I.JaHkems é&3amm:  “..XO3MprH  MareMaTHK
Huodanthurr 100 Ta MacanacHHH €YWIIHM ¥pranu6 onj'atx, 103’-
MacanacHHy €udlnna KAHHaManH ... Y KyBOHMII YpHHTa KypMaii Kolamn .
I". MankennusT KuTo6MAa Iyankape vmnapy &unrad 6ymo, yraa Maskyp
rawtap (6axomap OGepriran) &mmran 3. Jlexkmn O.Bekxep Ba
U.Toddmarnapuunr 1951 #iunna Hamp KwmHTaH “MaTeMaTnka Tapuxu”
HoMmaH kuTobuHMHT 90-Getnaa ymby sxymnaiap &smnran: “Jpodant xeq
KaHpa# ymymuii Meronuu Gepmaiiny, nekuH Xap OMp AHTM Macana ydyH
SHIM KyTHIMAaras CyHbHH ycyn Kyiakinuku, Gynap mapkoHa ycCynnapHH
acnatagm”., AHa myHmaii MysoxasaHu Ban-mep-Bapnen Y3UHHHT
“VitFonnm wiMu”® k#ToOMma XaM KeaTwpagu: “Omatma, y (seHH,
HMnodanr) 6urra Macana eyumu 6yTyH COHHH GepamuMu €A Kaip COHHH
Oepamumy, yHra MacalaHM e4MINra aloXuia YCYIHH KyJLlaimy.
Macananaparar 6upHaaH 6Gomkacura VTHmga €MD YCYJUIapHHA
y3rapTupub Gopapn. Xed Gup MKKM Xun macamaHy OHp XMi ycynaa
eqmaran”. AifHukca, 2-TapTHONMM aHWKMac TeHrNaMalapHu edHIIAa
XuiinakopnuK GHaH KBaipaT TEHIMIaMa/IapH paloHaN Hius Gepafaran
Typnapra KejITHpHO, yaapra MOC XWiMa-XWjl YCyJUlapHi TONa OnraH.
T.Lleiiten Jiuogautra amya TYrpu Gaxo Gepran: “YmymaH aHiTranza,
Huodant Macana ydyH YMyMHil eumMHM W3fiaMail Oupruma f'mMHH
TOMMITa XapakaT KWIlaH; YHHHT Macalanap eJuIijard KyJUlaras
XyCycwii, CyHbHI, XIMa-X®WI yCylnapd yHHAHI €TAMIIapHH mnamnarz
wxoaxopnurunan gapakavp”. (“Mcropus MaTeMaTHKH B JlPeBﬂoc’“;m
cpenrero Beka”, T'ontH, 1938, crp. 167-168). I .1leitren 2-1:ap::'lacPlﬁ
aHVKMaC TEHTTIaMaiapHUHT DAUMONan edUMIapHHY TOUMIIJ@ArH Xycy
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YCyLTapUHK arpQfbmira  TaxmMn KWnaoW, NEeKMH YYHHYH rap1~u6m? )

dHMKMAac TeHrnamanapuu equwna JluodaBT Kyutaran —ycysuiapHu
K¥pMaiinu, Tona onMaiing.

3.5-§. Conunnr kypearkayu. Ty6 moxya 6¥iiuua unaexcaap.
Hxxu xaanu TakKocaamanap. Ukkuuym TapTuban aHakmac
TeHraamanap

HAnodantrada ymby KyprHUmAAry TeHIIaManap KapajiraH:
xZ + y2 = zz
Ba OynapaaH OupuHYHCM KaQMMrM BaBwioHuana yprasuiras. By
TCHrIaMaHu  eynmijard  dopmynanap [Iudaropunnap ToMoHugan
TOMMITAH:
=k -1, y=2k z=k +1.

IOkopumary  MKKE  TeHrnamMajaH  MKKHHYMCH  EBKIMAHUEHT
“Hermsnap™upa a=2 yuyH paumonn cowrapia smac, 6aixu OyTyH
COHJIApIAr¥ €4MMIIApH TYIUK KeATMPWIraH. d HHUHI MXTHEPMI KBaapar
GymMaraH xonu ydyH Gy TEHINaMaHUHI €4MMMHM ApXuMex Guaran (y
Oparocdenra Gapuara Mabiym 6ynran “Gykanap Xakujard Macaia”Hu
Kyiran). Jluodant y3uuuur “Apudmeruka I1” xurobunma Tvpmuua 2-
TapTubiu aHWKMac TeHINamanap Xakuaa ¢ukp OGuiampub  ywGy
Teopemany 6epamu:

Wkkura y3rapyBuun¥ MKKUHYM TapTHGAM aHWKMAac TEHriama
OUpOHTA XaM PalMOHAN €dMMIa 3ra 3Mac EKM €YMMJIAp NapaMeTPUHHHT
pauroHan dyukumanapu cudatupa Moga STWIrAaH uYeKcH3  KYI
x=g(k,) y=y(k) eaumnapra sra, 6yHaa ¢, y nap pauuoHan QyHKUUSIAP.

Byun kypcatvmu  (TymyHtHpum) ydyH “Apudmeruka 117
KMTOOHMHHUHr 8-MacajaCMHM KelnTHpamu3. “Bepuirad KBaApaTHM MKKUTA
KBajparra Oyiunr. AdTaiiiuk, 16 Hu ukkuTa kBagpatra Gyaun Takmiud
KWidHran 6yncud. Viapaad OMpUHYMCHHM x° JecaK, OOIUKACH 16-—x
6ymub, 16-x*=3* O6ynuium Kepak. AHa LIy KBaApaTIaHyB4d COH 2x—4
6ymu0, kBanpatk 4x* +16-16x 6ynang, 6y 16—x* ra TeHr OYIUINM JO3UM.
Xap MKKM TOMOHra MaH(uii coHmapHu Kywu6, yxwam XaanapHd

MxJamiaiMu3, y Xolja 5x°=16x Ba x=1_56.. kenu6 umxanu. Bupu 325_56.,
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* VMIKKHHYHCH ﬁ, OynapHUHT RHFUHIVCH 4?059=16 Ba OynapaaH xap 6upu
25
KBazpaT Gymamn”.

Sunn quogant MeTomuHK “cop KYpHHMMJIA” aXpaTHINra Xapakar
KHiNaMms.
dapa3 Kunaiiuk,
P+yt=a 3.6)
TeHrsama Gepwiras 6YICHH. )
By ¥3 BakTHI2 Mapkasi KoppiMHatanap Gommia 6ynran aiiaHaHE
ndona sTagn. By TeHrTaMaHWHT palHOHAl eunMiIapHIaH 6mpu  (0,—a)

6ynamn. Qrodant

= } G
y=ki-a

ypuura xyiin kunamy. Vixtuépnii k yuayn k=2 HA ONajy Ba kx—2 HHHT
kBajapaTh xakuna ranupub, (3.7) HHHT TFEOMETPHK TamKMHH (0,-a)
HYKTafgaH y=kx—a (2.7') TYFpH TM3MKHUHT YTHIOWAWD. By TYFpu wH3MK
(3.6) aitianaHn sHa 6Mp HyKTama Kecamy, YHHHI KOOpIMH2TallapH k ra
GormuK paiupoHan Qyuxmasmapnup. XaKWKaTHAaH, P +(x-a)=a" Ba

2
szcZ’L-fl’ y=kx—a=a:—z—:—:.

Xymnac, k HWHC Xap Onp pauuoHan KMHMaTwra (3.6) arpm
YM3MKHMHT (aKaT GMTTa panvoHan HyKTacH MOC Kejlagu Ba aKCHH4a.
VHUHT HCTAITaH HyKTacH OWiaH (0,—a) HyKTaHW TyTalITHPCAK, paioHal
Gypuax x03dOHLUMEHTIN TYFPA UMBHKHU ONamu3. JHO(DaHT METONMHUHAT
MOXUATHHE “Apndmetrxa 1I” xuToOHHUHT 9-MacaracyHy eaMmaa AKKOI
xypamus, y Kylinaarnia ndoaananaum:

“VxxuTa KBagpariap WuFHHaucwh Gymmum Gepuirad CORM Gomka
MKKMTa KBaJpaTiapra alMamTupuicHn.” JuodaHT 13 coumHn Oepamy, y

4+9 ra Tewr. Xymnac, GMTTa eumM (2,3) OKAHIMTH MAbIIyM. Bomixa
€UMMIIapHH TONMOI YIYH GHDHHTH COHHW x=!+2, HKKHHTHCHHH y=2t-3

GwiaH Oenruaiiay, AbHN Y TYFPU UN3HKHA (2,-3) HYKTaAaH yTaln. )
JrodaHT METOOVHUHI MYTIAKO yMyMuiTRIHHA  KYPAIl  KAHAH
aMac.
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Arap arpu uMsMK Kammaa OUTTa pauMOHan Hykrara sra 65’/ncaf s

UKKHHH TapTHOIM “5TPH  YM3MKHMHT 6apuya pauuoHan HyKTanapHHu
TONHMIa HMKOHUAT Gepaju. UkkuTa J3rapysuura 60rmuK 2-Taprudim

£ilxy)=0 (3.8)
| TeHraMa Oepwirai Ba y (a,5) pauuonan eaumra sra Gyncun. Juodast
x=a+{,

myaaH  Gopub, } ypHura KyHMILIapHW KwiaMu3 Ba ymby

y=b+ht
TEHITIAMaHU XOCUJI KMIAMH3:

fa+1,b+kt)= £,(a,b)+tA(a, b)+ kiB(a,b)+ 2C(a, b, k)=0.
JlexuH, f,(a,5)=0 MyHUHT y4yH

1= Ala,b)+ kBa,b)
Cla,b,k)

| Xynaac, xap 6up pauuoHan k y4yH 6uTTa Ba (hakaT 6MTTa paLvOHa
€9uM TouaMu3. Arap Gepuiran TeHrnama

V=dd+bx+c . (3.9)

Kypumimmra sra 6ynca, lnodanr y=ax+m [e6 TeHrnama KypuHUIIMHU

c—m

2
1 Y] Ba x= y .
y3raprupanu Cy— 6ynanu
AHAIATHK reOMETpHANa R® TEKMCNUKHUHI Xap OMp 3NeMeHTH
(x.y)e R, npoextuB Tekucinux 3ca P* 6§1mub, yHuHT snementy (u,v,z)e P*

napmaH Xed OynmaraHga Gutracy Homgad dapknd. (uv,z)e P’ Ba
(4,1, z,)€ P* napuu GHp XUt REAMHU3, Arap u, =ku, v, = kv, z, = kz (k. 0) 6¥1ca.
Ulysaaii Kunuob, Yekcus KN y4nMKIap GUTTaruHa HyKTaHd udona 3Tanu:

Y(u,v.z)€ P* Gepuran 6516, arap z =0 Gynca, y xonga Gllj HYKTa XaMm

ymwa Hykrauu auuxmaiing. By Hykra 6unam (x,y)e R opacuma 6up
KMHMaTI¥ MOCAHK YpHATAMM3: x==, y=§, Arap z=0 6ynca, v xonama
(x,v,0) HyKTa R’ TeKMCIMKHMHI OHpopra Hykracura xaBoO Gepmaiinu.
ByHpaif HyKraHu deKcu3 y3OKJIalraH €kd xocMac Hykra meb araimus.
Bapua wyHaail HyKTauap 4eKCH3 y30Kiaurad z=0 TYFpy YM3MKAA ETanu.
Addun xoopruHaTanapuna E3WIral s(x,y)=0 TeHNIaMaaaH GUp HKUHCIH

KOOpAMHAaTANapAark TeHriamara YT yqyn x=% =2, peiimus.
z z -
YMymuii Maxpaxra Kentupub, MoC YpHura Kyiimuwiapuu 6akapub,
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&(u,v,z)=0 TEHIIAMaHH ONAMH3. ®(u,v,z) Hdoma (uv,z) ra Hucbaran
kynxan, Macanai, x'-y’=1 rumepbona TeHramacu OHMp KHHCITH
KOOpAMHATanapiua u’—v:=2z' KYPHHMIOHH ojagd. By >rpy HYM3HKHHMAT
qeKCH3 y30KJamiTaH HYKTACHHW TONMII y4yH z=0 neiimms (6oimkada
aifTraHfa 4YeKCH3 Y3OKJAmaH TYFpH 4Wr3MK OWiaH YHMHI KECHIITaH
HYKTacKHu Tonamus). V Xonga v=zu , AbHH (11,0) Ba (,-1,0) HyKTaIapHH
TomaMu3. YNapHMHT Xap WKKalnacH XaM palfoHJl KOOpAMHaTanapra sra. -
ByHza#f HyKTanapH¥ 9YeKCH3 Y3OKNAIlaH DalU{OHal HyKTalap HeiMus.
HroganTt YpHura Kyinmiapura Kaifraitmuk. (3.9) TeHTyiama GUp KHUHCIH
KOOpAHHAaTalapAa

v =aut +bz+’ B9
kabu €sunagd. (La,0) Ba (L—a,0) HYKT&Iap YHMHT YEKCH3 Y3OKjnaimraH
pauvoHan HyKranapu Gynamu. YnapnaH GHPHHYMCH OPKaH TYFPH IH3HK
YTkasamMus. Bup JKMHC/IH KOOpAMHATANAPAArH TYFPH TH3MKHMHI yMYMEH
TeHrNamacH Au+Bv+Cz=0 wypunmmra sra. Jlekun OM3HMHT HyKra DIy
TYFpY TU3HKAA ETANY, ABHY, A-1+B-a+C-0=0. [leMaK, A=ka, B=—k, C=lm
ypHUra KyHHIIapHA KW MyMKuH, 6y epna m—nxTrépuii. Dlynpai
KWIMG, W3NaHraH TYFPM YM3HK TEHINaMach au-v+mz=0 6ynamn €xu
6ynaan sua adbduH KoOpAWHATANAPHTE YTCAK, y=ax+b HY ONAMH3. By aca
IvodanT ToMOHMIaH Gaxaprnrad YpHuTa Kyimmiap 6yiraH. V y3uHuAT
“Apudmernxa I[” xurobunuur 19-vacarachna: “bepwnran KsaapaTHH
MKKMTA KBANpPATra YeKCH3 COHJarM ycynnap OwiaH akpaTWil MYMKHH~
neiinn. SHa “Apudmernka IV” xurobuma 19-macananu Kyluparmia
udonanaiinun: “Yura COHEAH MCTaNraH WKKHTACHHMHI KymaHTMacH 6mp
Gnnan OMpramvkia KBaJpaTHH OGepajuraH yMmyMwit (ékn ammKMac)
wonany Tormmur”: Jlnodant 6y uponamapuu ymby x+2.x B2 4x+4
kypumimaa Tonany Ba €3amm: “Lynnalt kwmb, Myammo ymymuit (Ekn
HOaHMK KVpuHmunaary) ugona Epaamuaa xan 6ymay, 6unobapuH, yrapaaH
VXTHEpHIl WKKHTACHHWHI KynaiTmack Gup Gunan GMpramiia x Kaujad
TaHIaBMachH, KBaZpaTAaH MOopat OYnanu, JyHKH ymyMHAl (€K HOAHUK
KypuHsiara) udoJaHy TONMLI — UIyHMal PpopMyTaHH 6epyin JEeraHuKH,
X KaH/ail TAHIAHMACHH, YHU YpHHra K¥iiraHuaH cyur (vMacana) mapriapy
KaHOATIAHTHPHIAIY .
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y’fazx’+bx+c aHUKMac TeHrNamManu eduit yuyH Jduodanr
MeTopnaps “Ojiiep ypHMra xyiiumunapu” 6unas ycIMa-ycr TYWaau
(maremaTuK awanusHu yxuraH Xxap* Oup onuit yKyB roptu Tanabacura
Sitnep Jpuura Kyiiuuuiapu tanum). Y epAa xam, Oy epaa Xam x Ba y sap
6urra napamerpra 60FmiK pauioHan yHxuusnap 6unan uona sTunany;
6 " - x
~}’ ypHura  Kydauunap f N

baxapwranu. By epia y=vax+( &ku y=rn+c neiuII MyMKUH.

HHTErpaIHM  xucobnauina

3.6-§. Yunnuu TapTubéam anukmac Tenraamanap

Haodpanut “Apudmernka IV” kurobupa yyumwuum Ba TYpTUHYM
TapTu6;IM aHMKMac TeHINaMallapHu TaakuK KWiand. By epaa wm anua-
MyHYa Mypakkab: arap ywMHYM TaprTMONM OSIPU YM3MK paLlMOHAN
HyKTanapra sra 6ynca, ynapHMAI KOOpAMHATanapu OMTTa napameTpiu
pannodan yHxkumanap OunaH upojanaHMIUM MyMXMH 2Mac. JlekuH,
KyOHK Srpu 9u3MKHMHI GUTTa EKM UKKMTAZ palMOHAn HYKTACHWY GUAraH
XO0NJa YHHHT AHa OUTTa yYMHYM PalMOHAN HYKTaCHHH TOMMII MYMKHH.
Xap Kaupait TYFpM YA3MK yYMHYM TAPTUONM 3TPH UM3MKHM YUTa HYKTaaa
Kecamy. VYIapHUHI KOODAMHATAIAPUHM, MacauaH, I oSrpu  uM3MK
TEHIJaMacu

fy)=0 (3.10)
Jad Y HM YMKapul OunaH XOCHA KUAHHMAH YYMHYM Japakaild
TEHINlamMagad TONMI MYMKWUH. Arap Oy HarTwKkaBuil TeHrJIAMaHUHT
HILIA3/IaPUAH MKKUTACH PAUOHAN 6FIIca, yUUHYYM WIIH3H XaM paluoHat
6ynanu (6yHu KyOHMK TEHINIaMa HIAM3NAPUHUHT MWMFUHANCH x> OJAMAArH
K03()OUIMEHTHH TECKapd Miiopa OWnaH OAMHIAaHUHM x* OJAWAArH
Koo puienTra GYNUHraHUTa TEHT SKAHJIMTHMHM 3BTMOOpra ojcak, arap
TeHraMa Ko3(pGUIMEHTIapH pauuoHan OYau6, YHMHI MKKUTa WIOM3H
paumoHan Gynca, yYuHYH WIOM3HUHI pauuonan 6ynumu Mahiym). By
3CnaTMa, Macaaal, Yoy MKKMTa TaCAUKKA aCOCaHaM:

1) Arap P HyKTa 3rpH YM3HKHEHT pauroHan HyKracu 6¥ica, I arpu
au3MKKa P Hykragad k Oypuak kos(pdumuentn paunosan 6yaras ypuima

yTkasunagu. YV Gunan xecuum®, sHa 6MTTA pauMoHan HyKTaHH XOCHI
Kwiagy (YpUHMa TeHIMAaMacHHH O5IPH 4YM3MK TeHIaMacd Ounad
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Gupramikia eunb, kappanu pauyoHan wigusra sra Gynran HaTikaBHi
KyOUK TEHTNamaHH O1aMy3, JeMaK, YHMHYA WIIV3 XaM palpoHan 6ynann).

2) Arap I' 3rpu YHM3NKHMHT 2, #, HyKTajJapu pauuonan 6jnca, oy
HyKTanapiaH AP TYFPH UYM3MKHM YTka3snb, I OWIaH KeCHLIaauraH
YYHHYM paLMOHAT HYKTa H3JIaHaJH.

By ycy:napuu J{uohaHTHWHT yPHEMa Ba KeCyBdM MeToMiapy Jieb
aTaiiMm3. AHa NIy MeTomlap TapbuKura joup yHUMHT “Apudmernka IV”
KuTOOMIAH onuHraH 24-macanacuhu Kapaiimus: “BepwiraH coH wyHpad
MKKMTA COHra @XPATWICHHKM, yNapHUHI KymalitMack TomoHcu3 KyGra
TeHr O¥ncHH. V

Aiitaiinuk, 6 coun Gepwiran 6yncuH. bUpHHYK COHHM X IECaK,
MKKMHYMCH 6-x Oynagyn. BUPHHMAT WKKHHYWCHTA KYMaiTMacuxy
TOMOHCH3 Kybra TeHrnaunG KOJNANTH, amMMo y 6x—x' Gymamm; 6y
ToMOHCH3 KyOra TeHr Oynwmm xepak. MeH Kky6HH - KaHmalawp
K03 (hPHIMEHTIH x~1 NaH XOCHI KIaMaH; aTaiimK, 2x-1 O¥CHH, YHUHT
Ky6¥ MHHYC TOMOHH 8x° +4x—12x* Ta TEHT. By 6x—x* ra TeHr.

Arap vKKkana KHCMEAar# x HUHT Ko3(@HIHeHTIapH TeAr 6ynranna
304, Y X0Na x* Ba x’ JIWK TSHT Xanap Konap 31u; OyHna x pauuoHasi
6ynagu. AMMO 4x COH 3-2x HHMHAI 2x T2 OMIMFH 6unaH KymyM3acy
cnaTrna onunany; 3-2x—2x Gu3ra 2-2x HU Gepany; 6upoK, papasuMusra
Kypa 6 6ymiun kepak. Xysuiac, Hil X OJAMAaary K03(OMIMEHTHHHT 2 Ta
kymaiiMacy 6 Hi GepajluraH COHHY M3Nalra kenagu. By sca 3 6ynamn.

BrHOOapHH, MEH 6x—x’ HUHT Ky06 MAHYC TOMOHra TEHT Oy mmuHA
ucTap 3KaHMaH, y X0iaa KyGHMHT TOMOHWHH 3x-1 1ne6 onaman; 6y xy6

MUHYC TOMOH
27x* +6x—27x* =6x—x*

26 -
=22 Gynann.
Ba x 27 yaan,
®opmynanap 6¥itnga GHpHHINCH = g , UKKAHTHUCH = % 6ynamn”.

Suay JuodaHT METONVHN CO( XO0MNIa XPaTHIITa XapakaT KAaMHs.
AifTaitmak, a coH Gepmirad Gynacum. MsjanraH COHap/aH OMpuHA X
GWiaH, MKKMRYACHHA a—x GriaH GenrmwialiMus. Illaptra acocaH,

x(a-x)=y-y (3.11)
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- 6ynany. Panuonan euumnapaan 6mpu (0-1) Oynamu. Juodaur g}”'man
60pud, 6y HyKTa opxanu
y=kx-1 )
TYFpH 9M3uKHH YTkasamus (Jluodaut mactnab k=2 HM onanu) Ba YHHHI
(3.11) srpm yu3uK 6KnaH KeCHIUKNI HYKTaCHHM TONaMM3:
ax—x* =k’x* -3k*x* + 2Ux
X pauuoHa’ O¥nuIy yuyH 2k =a, AbHU

k=2 (%)
Jeiiuu erapny, Oyuu aca Juodant Kynaarad. llynpan keiaux

_3%k*-1_, 3d’-4
e YTa

x

HM TORaMu3.

(+») WApT (+) TYFPH 9M3UK YYyH HUMaHh OuNAMpHUILMHU KYpamu3.
ByHd aHHKIAINTHPMIN YYyH HKKA Y3rapyBYWIM YHMHUM TapTuGnu
uxTuépuit  (3.10) TeHrnamara Iluocl)hm METOAMHY Kyinaiimus. by
TEHINaMa (a,b) pALMOHan eummra ora, svHu £{a,6)=0. P(a,b) HyKTa

oplcanu
y—b=k(x-a) (3.12)
€xn
x=a+l, n
y=b+k,} (3.13)

TYFpU WM3UKHE YTKa3amu3. Y Xonza,
fila+t,b+ki)= £;(a,b)+ tA(a,b)+ kiB(a, b)+ 1*Cla,b,k)+* Dla,b,k)= 0. AmmoO fila.b)

Ba arap
Ala,b)+kBla,b)=0 (3.14)

Jecax, y xonja

Ala,b) .
__Aab)_ ox
k W(ﬂ

~ Blab)

Hu onaMu3, spd (2.12) TYrpH HH3UKHART Gypuak Kod(QGULMEeHTH yHaan
TAHJAHWIDN Kepaxkh, y (2.10) arpH HM3uKKa P(a,b) HYKIana ypUHCHH.
Ulyspaii xunu6, Oy epma JlpoganTHMBr ypHHMAnap MeTOAMAAH
¢oiipanaHuIang.
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Xyppd wy meromHu Kymwiab, JuodanTHHHr “Apndmernxa \'/
KuToOMaaH onuurad 18-macanaHu e4ad, IIYHHHIZEK, JuodanTHUHT ¥3H
TACAMKIALI 6yivua Gusraya eTUO KenMaraH YHHUHT “ITopu3miiap” HOMJIA
KutoOuna Kapanrau

L+y=d-b
MacajlaH4 XaM e4aH.
Wyn-itynaxaii JuodaHT ypusMaHEHT k Oypdak KO3 HUMEHTHHH

anuKIoB4u cod aarebpaux ycyaHH onuy, 6y epaa k—% Exu

xociuara Tedr. Jlumurra Yruiunu Tanab ITMaigurad, AbHA cod
anrebpaux ycyn Gunay EpuTanaairad 6y ycys XOCWIaHH TabPH(IaluBHHT
Tapuxuil apadHuga Karra pons YHHanM, acocaH ®epma ba [Jiexapria,
X03Wpry JaBpfa 3ca anrebpauk reoMeTpusna KeHr KynuaHunany.

uau IV KUTOOMHMHI KeCyB4HM METORM Ky/naHwiraH 26-Macanacura
yramus. “IlyHnail MXKUTa COH TONUHIKY, YJIAPHUHT KynaiiTMacH yaapaad
xap Gupu Gunan onuHraHna KyGne Gepcun™.

dapa3 KunaMIK, GupuHuM COH KyOra Tenr xosdduuuent ounay, 8
X, HAKKUHYMCHM 3ca x*—1 Oyncun. Burra mapr Oaxapunaiad, YyHKH
KynaiitMara 6UpHgaYHCHHY KyIuiu KyOHu Gepaau.

Uy xymaifTMara HKKHHUMCHHH KyllraHaa XaM KyOHH 6epamurad
XOHH aHMKAaml KOMAHW, Xojaoc. AMMO, HKKUHIHCHHH Ky
8x° + 3 —8x~1=xy6 Hu Oepamu. 2x-1 maH Ky0 XOCHI KuIamus, 6y ymobysu
Gepaau: x=% . Slza dopmyna Gyinrua: GUPUHIHCH -111—32 , HKKWHYHCH 3Ca

27
169

Juodant wsuzaH 60pub, OWpHHYM HOMABITYMHH a'x , UKKIHYMCHHU
¥—1 6unad OemrmnaiiMmz, Y XoJjna, MacanayuHr OupuHuM mMapTH

Baxapuiany, UKKHHIMCH 58,
s +xt-a'x-1=y

(3.15)

a+3
Hu Gepaj. [Juodadt atMalTHpUmiap Haxapub, x= Iz 3;;’ HY ONaJ4.
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By epua kynnaminran Meton ycruna 6upos TYXTanud ramus. (5.]5) -

TCHIIaManvHT DallBOHaN edyuMiapunan bupu (0~1) Gymami. By mHykta
‘OPKATH y=/kx--] TYFpyM 9m3WK yTKaszammn3s Ba y (3.15) Gunan kecHummm
HyYKTacWHH TCTIaMH3:

(@2 -2)+{1+38 - 2)-(g -3k-)

JinogaHT oNAMHIH XOJiNa KWAWHTaHHIEK, ¥ ONIMAarn xod(duimesTHH
amac, Garkn x* onguuara ko3¢ GHUUMEHTHH HOMTa TEHIIIAAY Ba HaTAKana
a -k’ =9, k=a 6ynanu.

ByHpalt TECHTRAIITHPHIU TeOMETPAK HYKTa# - Ha3apOaH HUMaHH

6wnaupagu? By CaBONHHM T€OMETPUK TAIKMHAA TYWIYHTMPHIN YUYH x =%,
z

v .
y=7 ne6, bup xuHcnn koopauHaranapaa (2.15) TeHrnamakn Kyiugarnua

&€3aMus:

A +ilz—-qut -2 =y (3.15)
By epna arpy UM3NKHEHT UKKUTa PALMOHAN HYKTara STANTUTHAK KYpaMu3:
R(0-11) Ba B(,a,0); OynapHa TYTAITHPYBYM TYFPU YM3NK V=au>z HNaH
n6opar. ¥V aca (3.15) GmnaH xecwu®6, yunHIy paLUMOHAN HYKTaHM XOCHN
kwiami. [lyspait xunub, Gy epma [Mwodanr OGepunran parionan
HyKTajlapAaH Oupy 4eKknM, MKKMHYHCH 3Ca YEKCU3 Y3oKjalrad &xu
Maxcyc OynaraH Xonm ydyH KeCYBUM METOAMHM Kyiunaiimu. nodanT
Y3UHMHT ypuHMa Ba KeCyBYM MeToILIapuuy Somka (“Apudmernka IV, V,
VI” xutoGnapynaH o/lMKraH) MacananapHH eYulnna Xam Kysnaiiam.

MUCOJILIAP

3.1. Tearnama ugoaanapuen 6apya MyMKAH G6YJran ysrapysuniaap
KHAMATHr TYINK 2JMAMTHPHUIE YCYJIN

1. 49x+51y=602. bap4a HaTypaln eqUMIapUHy TOITHHT.
Eunm:

L 60251y

21,602-51y>4
20 ,602-51y>4$

sy <5531 1943
51

by opauknan x =5,y =7 eyuMIIapra Kemamms.
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Kagpob: (5;7)

2. TeHrnamMasuHr HaTypast eTHMIAPHHU TOTLHHI.
x(x-1)(x=2)-.2-1=y* -12.

Eunmi: x>5 Ja TeHrnaMaHWHr 4al TOMOHH 5-2, SbHM HONMb Ounax
Tyraiiau. Var TomoHu Hone 6MiaH Tyramu MyMKuH 3Mac. Kyimmaru

KanBalHH KAPUTaMHU3. ]
3.5-xanpan

y HHHT OXMPFH paxaMd |y~ HUHI" OXUPIY paKaMH y~12 HMHr  OXHMPTH
paKaMu

V| I[N |aldiw|iNi—o
ol B2 =0 [N IV Y T2 (V-] .Y PR P
LI A (WS |0|oe

Jlemak, x>5 TeHIJlaMa ediMra 3ra Mac. JHAM KOJIraH Xo:urapaa Yprasu6

YUKAMH3.
x=4: pa24=y"-12; y=6

x=3: ga 6=y>-12; euumra 3ra sMac.

x=2: pa2=y’-12; eunmra 3ra sMac.

x=1: na l="y2-12; eyHMra 3ra 3Mac.

2Kapo6: (4;6).

3. TenrnamaHuHr GYTYH e4iMMAH TOMHMHT. X +1=3y.

Evsm: 1). TeHrnaMaHuHr YHI TOMOHH 3 ra 6ynurany.
2). Yan ToMonunu 3 ra O¥mranaa KaHxait KOMAUK KOJMMIIWHE Kypamus3.
ByTyH COHTapHUHI KOJIMKIM GYIHII TeOpeMAacHra acocaH, 6yTyH COH 3 1a

6ynuuraHna, Konguk 1 €xn 2 xosanH.
Arap x=3k G¥nca, y Xon/a TeHI TaMaHuHr YR TOMOHH 3 ra 6y MUHMAITH.

Arap x=3k+1 O¥aca, y Xojia TEHIrIaMaHHHI Hall TOMOHM 3 T2
OymmEMaiiy.
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Arap x=3k+2 Gynca, y Xonza TeHITIaMaHMHI 4an ToMOHM 3 rd

6y muMaiiny.
Hemak, Tenrnama'ummra sra aMac.
JKaBo6: egnmra sra sMac.
3.2. Kymaiitysuniapra axpaTtam ycy.au
1. Tearnamanusr 6apua 6yTyH €THMIIAPUHY TOTIMHT.
x'—4x—y* +6=0.
Eusm: TeHrnaMasnnHr yan TOMOBHHM x Ba y ra HucbaraH kBagpariap
KYPUHMIDWTa KeNnTHPaMH3.
o —4::+4)—4,—(y2 -2y+1)+l+6=0@ (:rc—z)z—(y—l)2 ==
(x=y=-D(x-2+y-1)=-3 > (x-y-1)(x+y~ -3)=-3.
-3 convnM 6Wp Heya Xun KYpHHMINAIH KynaiTupmunap ycynu
OmnaH &3ru MyMKHH.
-3=3:(-1)=-3-1=1-3=1-(-3).
x'—4x—y*+6=0. TeRIMaMaHW TYpTTa cHcTeMa KypuHUILIOa €300,
OyTyH eunmnapuumn Tonamus.

r{x y-1=3

7én

x+y-3=-1

x=y-1=-3
x+y=3=1

x-y~1=-1
{x+y—3=3
x=-y=-1=1
_{x+y—3 =-3
XKaso6: (3;-1), (1;3), (3;3), (1;-1).
2. l+x+x* +x’ =2’ TeHTJIaMaHHHT HaTypan eYNMIapUHK TOMUHT.

Eunm: Kynxanuu kynaiitva k¥purmura kentupamus.
(1+x)(1+5%) =

1+x=2" x=2"-1
I+4*=2"" |3 =2"" -1
x2=22m_2n+l+1=2n-m__l’
2n—m+2m+! _22-: =2.
1-xoa. m=0 6yncun. ¥V Xonaa 2 +2-1=2;2"=Ly=0,x=0. HaTypal €4uMH

AyK.

By cuctemann eunmugan (3;-1), (1;3), (3;3), (1 ;-1) anxanm.
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m> 02" 4 2m =22 =)

) m=1 .
2-x041. 27 (142277 - 277 ) =), {y= px=2"=1=1
( ¥l o y-m-1=0
{1_*_2201-,»! —smv 1’ lzm_y-,.] = Sm—_y’
Kago0: (1;2)

3. (Benopycc MareMaTdKa ONMHMIIMAaJacH, Tomens m., 2012 it
bBapuya (n,m) 6yTyH CORNapHH TOGHHT.
i +lr+1=(m“+m—3)(m2—m+5). .

Egnwm: »* ~x—n+l=(mz +m—3)(m2—m-t-5)=m‘ +m*+8m—15.

Vwby TtenrnamanaH n'+n-(m'+m’+8m-16)=0. n ra HucbaraH
KBaJpaT TeHIIaMaHH e4us, o

D=an* + 4m* +32-63 =(2nr" +2)' ~4(m-1) =59 <(2m* +2)’ Gapua m>2
HATypasi COHNap YUyH.

z 2
D=4m* +4m* +32-63 = (2m* +1)' +32(m-2)>(2m* +1)
7 +n—(m* +m* +8m—16)=0 TEHINaMAHUHI HATYPAN TUMIAPU m=1, m=2.

m=1 6ynca, n*+n+6=0, OyHman n=-2 €xu n=-3.
m=2 6ynca, n*--n—20=0, 6yHnan n=-5 &xu1 n=4.

Kaso6: (4;2)

3.3. Bup y3rapyBuMBHHY 00IKa y3rapyBuura udopanam Ba
KacpHART GyTyH KACMHEH 2XPaTHO KypcaTUIIra acOCJaHTaH yey

1. x+xy—y—2=0. TenrnaMasuHr 6yTYH €YUMUHH TOIMHT.

Eunu: y Hu x opkanu udonanaimus.
ye—-1)=2-x,

2-5° x2—2=_(" _])' =_(x—-1)(x+l)+_l_____

x- -1 x-1 x-1 x-1 x-1

y=

=—(x+l)+;:—l-,(x¢ l).
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. L
. 1 - - '
x,y 6YTyH coHnap, y,Xonna —— 0yTyH COH 6ynuwn wapt. Seun x-1 = £1,

) x=1=-1 [ x=0
y=-x—-1-1;|x=-2;

2){ x—1=1 {x=2
y=—x-1+L | y=-2;
Kaso0: (0;-2), (2;-2)

2. TerrnaManrvHT GYTYH €dUMIIaPHHY TOITHHT:
3x+2y=17.
Eamm: 2(x+y)=7-x Kypunumaa éub, 7-x, 2 ra kappany, sbHA T-x=2k,
keZ. levax, x=7-2k , nactnabxy TeHrnamanan y=3k-7 Hu TOMHG onaMus.
ByHpan xenmu6 unkanuky, XxamMma Kydranknap (7-2k;3k-7), k€Z nan
ubopar.
Kanob: (7-2k;3k-7).
. (Cuptkn du3uka-MaTemaTnka cmimMnmragaci Mocksa i.)
Tenrnamanap cHCTeMaCHHWHT OyTyH €4UMNapWHHA TOTIMHT:
[ #+y-z=0
x+y =22 +6=0.
Eunm: CucteMany Kyingari KYpuHUIAa €310 onamus.
{ Pay=z
F+y +6=2"
Y xompa, (x*+)*)=y*+x+6 &mu x(x'+2x-1)=6. Bynnan x 6 ra 6ymmHanu,
x=+1;%2;£3;+6. Busra Kyimuary KuiiMatiap Moc Tymamy. 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
Kaso0: (1;3;4), (-1;2;3), (3;-4;5), (-6;-18;18).
3.4. Tyaux KBaAPATHH 2KPATRG KypcaTHIITa 2COCHAHTAH YCYJX
1. TerrnamanvHr 6ap4a OyTyH e9WMIapHHM TOIUHT:
X —6xy+13y* =29,
Eqnm: TeHrnmaMaHHHT 9all TOMOHHHH TYJIMK KBagparra KyTapaMu3.
Xt —6xy+13y* =(x* 63y +9y* )+ 457 =(x—-3y) +(2)' =29.

Temak, (2y)’ <29.
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D

(V2]

y=0;21+2.

. y=0(x~0)" =29. ByTyH equmra 3ra 3mac.
. y=-1; (x+3)*+4=29; (x+3)’=25; x+3=5 éxu x+3=-5;

x=2 éxu x=-8.

y=1; (c+3)*+4=29; (x-3)*=25; x-3=5 &xu x-3=-5;
x=8 &ku x=-2.

y=-2; (x+6)’+16=29; (x+6)’=13;

ByTyH eaumra sra 3Mac. \

. y=2; (x-6)>+16=29; (x-6)’=13. ByTyH eunmu HyK.

Kagob: (2;-1), (-8;-1), (8;1), (-2;1).

3.5. ikKkH y3rapyBuu/Is TeHrJaMaHt 6up y3rapyBuura HHCOaTaH
KBaApAaTra Kyrapub e4HIx ycyau ‘

1. 5x* +5)% +8xv+2y—2x+2=0. TCHIJIAMAHHHT 6YTYH €4MMHUHM TOIUHI.

Eunmr: x ra HucGaTaH KBagpar TeHTIaMaHu Kapaimus.
5% +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 equmra sra 6ynumu yuyd, D=0.
-36(y+1)=0.
y=1 6¥nca, y aonna x=1.

Kapob: (1;-1)
3.6. Tenraama udogacups 6axoalura acoCIaHran ycya

1. (YiyBuwnap y4yH benopycc MareMaruka ONTUMITHAJACH, OXHPTH

Typ, lomens m., 2011 #if). TeHrnamaHMHI Y4IMK Harypal (x,Y,2)

eyuMIIapuid TOIHHI:
F+T =4

Euum: z=0, Teurnama 6yTyH equMra sra smac. z=1 6yuca, y=0, x=1.

z=2 6ynca, y=1, x=2.

7>3 6yncuH. Y XonHa, (37+77):8.x-KyQT AeIHK. 3%
3 xonaux xonazy. 7% vy 8 ra 6ynranma 1 Exu 7 KONIMK KoJIanH, Y X0iaa
3%+7 , 8 ra Gynuumaimu. x=2a manduii 6ynmaran @ y9OyH, ¥ Xonza

uu 8 ra 6yncak
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A

T = -3 =(2’ _3“)(2* -*-30). (2: —3")80(2: +3a) 7 COHUHHHT vnapax(ac"n"p.

(2+3)>L y xonma (2+3):7. Jlemax, (z-3)+(z+3))7. (2-27)in,
MyMKHAH 3Mac. HIyHuHT yuyH, (2‘—3’):1, ABHU 2°-1=3". z=2C VMyH, C
Manguit 0Ynmaran GyTyH coH. V Xonna, 4°-3°=1. a=1 6ynranaa, c=! Hu
TOMaMM3 Ba Kydupgary euumnapra ara 6ynamus. x=1, z=2, y=1. Arap, a>1,
y Xonga 4°=3"+1 HH 9 ra 6ynranna 1 xonauk xonamu. Ilywpaii kunu6,
3*=4°-1 7 ra xonaukcH3 6ymmmy kepak. KapamMa-Kapuinimkka KeauK.
Hemak, AKKM ednMaH COINKA e4nM ifyK.
Kanso6: (1;0;1) Ba (2;1;2).
3.7. Esxnna anropaTva épaamMuaa XuodauT Tenrnamacnun eun
1. Tenrnamann eunsr. 24x-17y=2.
Eanm: (24;17;2)=1. By [uodant Tenrmama, DKVB(24,17)=1.
Esknun anmroputmvuafian  dofizanamnd, (X, Yo) Xycycuil eduMIapHHi
TOMAMU3:

E=>24=l7-l-i~7;
17

17=7-2+3;
7=3-241;
3=1.3+0.
OKVbaa qusaknu udoJacuHy 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; {J;;I&-_]z‘,:t €

Kawo6: (10-17t, 14-241), teZ.

Z.

3.8. 3anxupan kacp épnamnnaa JrodaHT TEHRFIaMACHHN eYHm
1.TexrnamMaArHT OYTYH €9MMIAPHHMA TOTIHHT.
127x-52y+1=0

127 . .
Egnm: =, Y 3aRKHp Kacpmap Epramiza 6ynamus.
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2,

Zt—7—
32 2+ B

34—
1+—1-
b

Xocun GyiraH TEHrIMK y3IYKCH3 Kacp EKH HEKIH 3arkup Kacp neb

aranrany. By 3amiup KaCPHUHT OXKprH GYFUHHHM o6 Taiwiab, Kyiunard
127
SHIUY KaCPHH XOCHJI KHNaMu3: —

1 1, 422

127 22 _1143-1144

52 9 529 > )
lily 6unasm, 127-9-52:22+1=0 XOCHI KuUIaMu3. Bynna KypuHHO

Typubauky, X=9, y=22 nap TeHrIaMaHHUHT Xycycuii e1uMIapy 3KaH.
VMymuii eUuMH: x=9+521, y=22+1271(r =0,+L$2,...).

3.9. Takkocaam épaamuna KnodanT TeRraaMacHiy eHII
1, TeHrnaMaHy €4HUHT.

5x-7y=6.

Eunur: (5,7,6)=1 - JuodaHt TeHInama, 6yuga (5.7)=1, y xonna, IyEZ -
JuodaHt TeHrnaMaHUHI eHMMH.
%7 5"7_6 o 5x=6(mod?), (5,6)=1, Y XOnpa TaKkocnama Aroxd

eZ&

y =
eyuMmra 3ra O0ymamu.

5x=20(mod7),

x=4(mod7),

x=4+Tt,teZ. .

= 5'(4*:_,7—t)-:é=2+51,te Z.

y
x=4+ 7:,1 ez
y=2+5t,

XKapo6: (4+71, 2+51), tEZ.
3.10. Heaast TEHIMAMACH
Wxxupuy papaxais JluodauT TeHrnamanapy Ienns TeHTnaMacH
neitunagu (6yrnaii Tenrnama aHgknanvarad Qepma Tenrnamacy feb xaM
arananu), »-ay’ =1, OyHga o-mycbar GyTyn COH, TYMHK KBaApaTra
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kemmaiiny. Xap 6up Ilenns Tenrnamacy (+1;0) eaumra sra 65016, TSMBQM‘

ne6 aranamm. Konran Gapya eunmMnap Tpusuan 3mac. 1lenns Tenrnamacu
dexcu3 kyn eyumra sra. Tlemns TeHrnaMacH eu4MMHHHMHr OMp HeyTa
ycynnapm 6op.

1-x041. Popmynara acocnanub xucobinam ycyam.

(x‘* +J5y°)" =x,++ay,,
(xo —\/;yo)" =X, —JEy,,

Vikkn y3rapyBumny x,+ay, HM n-Japakara KyTapum acocHna
XaMMa eqmvmapn Tomnagd. By ycyn ednMmHW Tommmma ‘“‘xynaa
Xucobnam™ opkamu Ky’nad, 9yHku OyTyH coHnap GuiaH MUAul Kepak,
“kam” onepaumsinap SaxapHiafii 3HT KHYMK €9MMIapfaH TallkapH Xed
KaHIail MamiymoT Tanab sSTuimaiian. AMMO KOMIIBIOTEpAa amanra
OmMApHLIAa MyaMMoOJap BYXKyAra Kenaaud. BupuHuY#paaH, HaMOEH KUnMul
Mypakkabiuraanp. Kynruna Kywimaa y3rapysuniapHd LIaKanaHTHpHIL,
Mackans ya6ypuaru Ba n+] WNFMHOMCHHM KMPWTHII, Aapaxara “karra”
paKamIapHu KUPATUIN, OYHHHT yIyH KYT JacTyphaul THUIapHaa anoxuaa
byRKiIms mwakwaHTUpI Tanab srunamu. Ukkuaunnaw, n+/ HM “karta”
pakamnap (arapga a>4294967295 6yaca, a pakamMuHu “katra” 1ne6
araliMus) OwiaH MOUTAI Jo3uM, OYHUHT yYyH SHIW THIIArM pakam:iap
SpaTHI Ba ynap y49yH 3apyp onepaupsanapHu (yMyMuitnaorrupuni,
kynaittnpum, ¢apxaaw, 6yammw, caknam) mnnab MKW Tanab >THnamu.
VHnaH TanikapH JHI KMYMK €YMMHM Tonum Taial stunany, 6y 3ca
Myammoznup.

2-304. Mxxuaau ycyn “runepGonuk GypHiu” amanura acoC/iaHTraH,
rpagukparn 6up O6yTyH HyKTaHw KeifwHrucura Kyimparu d¢opmysia
acocHfa ¥Tkasuni:

{X = XXt T Do Vprs
Vn = XoVar + Yoo,

By ¢opmyna maTemaTHk BHIYKLMA EpaaMuIa 0COH McOOTNaHaM.

3-xo041. (XvHE ycynn). HacraBsan uxkkuta 6yTyH COHHM onuo, emns
TEHIJIaMaCHHUHI ¥HI TOMOHMra Kyiiub6, Hatwka tomwiamu. Lllywnzaif
COHHH ONWII KEPaKKH, YHT TOMOH OMpra sSKWHPOK OYIMIIH Kepak.
Keitmamanuk xocun OYmran  Teurnamanm Ilemas  TeHriamacura
kynalfirupunann. Kascnap oumnany, TYJIWMK KBaJparra KEITHPWIAEM Ba
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TeHrCU3MMKHM KaHOATAAaHTHPYBYM OOLIKa COH TaHIaHAIH. TexTnaManudr
MKKaN2 TOMOHM YRapHUKT DKYbura Kuckaptipwiami Ba sHa Ilemns
TeHrnaMacura KynajdTHPHIay Ba X0Ka30, TOKM YHI TOMOHH Oupra TEeHr
Gynmarynuua. By anropuTM xyrda XaM Mypakka® 6ymm6, ysrapysuyuiap
SaKapuILMHY TEKIUMAPHII TYiamMuaa tanad KWiMHanM Ba XKyda Kyno
sakTHu onamy. Kynaa xucobnarasfa KWHHK aJITOPHTMHHMHD y3upmaék
Xarora iyn Kyiiuin MyMKHH.

4-x0u1. (Vinrnus ycynu). 3atDKMpid Kacp acocuad auropxm.mmn'
Gaxkapumui TAapTM6H KyHvaarmda: va Hu MKKUHYH TYIMK 6y mmmanayd
gowunabd aappuit GynraH 3aHXUpNM Kacpra gavu. 1llynpait &k paspHH
TomaMu3Ky, yuu kn TapruOna xucobnaiinu, OyEAa n SHI KMMHMK HaTypal
cou, kn sca xypr. [lennd TeHrIAMaCHMHMHI XaMMa euMMnapy MOC
KACPHMHI CypaT Ba Maxpaiiapyaad u6opar. XuHA B2 HHCAU3 yCYJLIapUHH
3aIGKKEPNY KACPAApAR Kyuial TyXTaTriras.
Mucoa. (MAY —oauMnuanacu 2012 ii.) Ienas TEHIIaMacyHK EXUHT.

x>-8y°=1.

Egmm:
1) (Xo,Yo) KHYHK COHHH TOMAMU3: /8= 22=[214.14,..};
2) S=2;

3 B A _ 2+1—3 6ynaaH =3, yo=1.
o.M

Konran equMIapHR Kydnaard opmyna EpAaMuia TONAMM3.
n n7

Xn = %{(3‘,, +‘/‘7yc) +(xo‘\,§yc) J>

= 2 (5 ) + (=) }

2Jd
3.11. KarajaH TeHriamMacH

1842 jiun Benprua mareMaTurd OKeH Illapn Karanad KyHHar#

Ha
TaCARKHM HcOoTIaraH: x°— y* =1,6ynda,x, y,a,b>1 HaTypain comiapia Aro

euuMra ara: x=3, y=2, a=2, b=3. (Karanau runoTes3ac).
3.12. MapKoOB TeHr1aMacH
0B
1879 iunaa 23 &mum [lerepOypr yHUBEpCHTETH ranabacH l\izl;p
Jaupunr  “Myc6ar  amuirasran  Gpmap  KBaapaTMK dop!
MaB3ycHard MarkCTPITHK AUCCEPTaLMA HiliMAa yprasrad
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X +yr 2 =3xz ' , A
) TCHIrJIaMacura MapKOB TCHIIaMacHn ﬂemmaﬂﬂ.

3.13. Axkn éxn ynaan 1okopy 6¥aran Inodant Tenrnamanapunn
€UHDI YCVIIH
xX+yt=zt
KYpHHWIDAATH TEeHTIaManap.
1. (Mocxksa onuminanacy) ByTyH coHnapna eumHr.
6x? +5y* =74
Egnni: Terrnamamm KyWviparmaa €3u6 onamms: 6x’—24=50-5)y’, SBHU

6(x*—4)=5(10-»*). Bynpau, x* -4=54,10- y* =6v Ba u=v. Illynna#i kunu6,
=4+5u; 4+5u20, Gynnan u2-—;
10-y"=6v; 10-y”>0, 6ynnan uz-g-;

nemak »=0 €k u=1. A

u=v=0 6ynca, 10=)*, 6ynna y- 6yTyH COH, HOTY£pH.

w=y=] ra TeHr OYJICHH, y Xoiaa x* =9,y* =4.

XKasob: (3;2), (3;-2), (-3;2), (-3;-2).

3.14 aodhanT TeHrIaMacRHUAT 623K TAAOUKAAPAra ZOHP eYNMIIApH
1. TeHrnamany e4YuHr.
cos3x+cosdx =2,

Eunmn: cos3x<lioosd4x<l, Yy Xonga GepunraH Teurnama Kyifngaru
TEHramanap CHCTeMaCHHU KaHOZTNaHTHpazu:

2zk
cos3x=1, |3x=2ak, |¥" 5 *€%
cosdx=1, Ax=27n, nr
x=—,nelZ.
2
Oxnapru CHCTEMaHMAT KEeCHIOMaCHOAH:

%:fzﬁommsmr@%:sn,nez.

4k =3n TEHTJIAMAJaH KyHWary eunmMiapra ara 6ymaMus: k=3rn=4t1eZ Ba

TEHIJIaManap CHCTEMACHEWHI YMyMHUll e9MMWEaH Kydujard TeHIlamara
KEJIaMHnu3. x =§=2§§£ =2xnt,te Z.

KaBo0: 27i,teZ
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MYCTAKHAJ EYADI YYYH MACAJIAJIAP

1. FOB. BYTYH COHJIAP XAJIKACHJIA BYIMHA
MYHOCABATH
1-§

1. Arap 6ymuHyswm Ba GymuAMa 6epwmran Gynca, 6ynypum Ba
KOJITMKHY TOTHHT.

a)258a23;6)—30B2—4.

2*_ Vic6oTnaHr.

a) TOK HaTypajl COHHHHI KBApaTHHH 8 ra 6yaranza | KOMANK KoNany,

6) KeTMa-KeT HKKHM HaTypal COH KBaJpaTiiapH fvreapacaEd 4 ra
6ynranaa 1 KONAMK KOIaaK.

3*, 15 conu Xap KaHjaii HaTypal Japaxara K§rapwm6, 7 ra 6ymasca 1
KOJIIMK, KOJNVIUWEA HCOOT/AHT.

4*. Arap mn + pq m— p ra GYIHHCa, y X0NAa mgq +npXamm—pra
GYTMHWLIMHA KYPCATHH, 6y epna m, n,p,q €Z. )

5% g b, ¢, d, n— 6yTyH COHIIap. ad - bc, a — b cownap n ra 6yaARaIY
Ba b, » cornap 6upnaH $apKiIH HaTypan Gy yBamiapra ora 3Mac. ¢ - b HA n
ra Gy THAMARYA KCOOTITAHT.

6. Vixtaépwii 6yTyH # COH ydyH HCOOT/IaHT:

a) »’ —n con 3 ra Gyymuany; 6) n’ —n coH 7 ra 6yruBamA;

¢*) »° —n coH 30 ra 6yaHany. _

7%, ONTH XOHAIA COH 5 GwiaH Tyraiiiy, arap Gy COHHM Tall TOMOHI2
GupuruyM ypHHTa ¥TKascak, y Xoija Gepwirad coHnaH 4 MapTa kaTTa COH
xocw 6ynamy. Illy COHHH TOIMHHT.

8*. n(n+1)(2n+(neN) COBHA 6 ra Gy AAAITEHY HCOOTIIAHT.

9*_ Kacp COHHUHT CypaTH, HKKXH TOK COHHHHT KBafpaTjiapH aiimpMacH,
MaxpaxH 3¢a My COoHnap KBanpaTiIapy HRFHHAHCATA TEHT. 11y kacp Cypar Ba

MaXpaHKFHM HKKATa KECKAPTHPAIN MyMKMH, 4 ra 3ca KMCKapMacEATHHH

KypcaTHAT.

10*. Tyna xsagpar Gyiran
XOHacCHIaru pakamiapu Omp XA,
pakaman | ra karra. I1ly coHBH TOTHH.

11*. Kerma-xeT »xoiyanmmran Gemra GyTyH COHIIap KBaApaT/TapHHUHT
JUFMRIACH TVNa KBajpaT Gy IMaCMIMHH HCOOTART

12*. Arap 6mpop counu 9 ra Gyirar/a KoK 2,3,5,6, :acomxapnan
6upopTacu 6¥rca, my COH Tyna Keajpar Gya oMacHET AR KYpCaTHHT.
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TYPT XOHANW COHHMET MEFTNAp Ba yHIap
J03Nap XOHACWHArH pakaM OupimK



- } r

Fhe -
13. S, =7497+777+..77..77 xeT™Ma-KeTsKHuHr + 77 + 777 + ... + 77...7

n -Ta Xaajnapd HAFMHNUCAHY TONKHT.

14*. 16 comuHuHr pakamnapu ypracura 15 conu émnrad, 1156 coun
ypracura sua 15 &mnran Ba xokaso. Llly cornap Tyna kBanpaT GYmMILAHM
KYpCaTuHY.

15*. Xap Kanpait HaTypan m Ba n nap yuyH mn(m‘-n*) consu 30 ra
6ynuBMIIMHY UCHOTHAHT.

16*. Xea kampaii OyTyH x y4yH 3x*+2 COH Tyia kBagpar 6yna
OJIMAaC/IMIMHHA KYPCaTHHT.

17*. 3"(ne N) Ta Gup XU pakaMiIapAas Ty3WIraH HaTypan COHHHM 3° ra
6y mumnmuy ncGoTnaur.

2-§

18. Esmn anroputMu épramuna comnapHunr DKVYB Ba OKYKunu
TOIMHT.

a) 546 Ba 231; 6) 1001 Ba 6253; c) 2737, 9163 Ba 9639;

m) 420, 126 Ba 525; €) 529, 1541 Ba 1817.

19. Connaprr Ty6 xynaiitys4unapra axparu6 connapuunr DKYBunp
TOMMHT.

a) 360 Ba 504; 6) 220 Ba 6600; c) 187 Ba 533;

1) 420, 126 Ba 525; €) 529, 1541 pa 1817.

20*. Arap a=cg+r,b=cq,+r;6Ymu6, a,b,9.q.r,n, - GyTyH HoMaHdmit
comuap; ¢ — O6yTyH mychar con 6¥nca, (,b,¢)=(c,7,n) TEHTIMKHH UCGOTNAHT.
By Tenrnuxpan (@,5,c) HU TOMMIN KOMJACHHM KeNTHPUG YMKADHHI Ba [y
KORJAHH 72 T2 COH Y9yH YMyMJIAINTHPHHT.

21. 20-macanagan ¢oiimananuG, Kyiuparn counapuunr SKYBunn
TOITMHT.

a) 299, 391 Ba 667; 6) 588, 2058 Ba 2849;

c) 31605, 13524 12915 Ba 11067.

22. [a b]—( 5

OKVYKH HH TOMHHT.
a) 252 Ba 468; 6) 279 Ba 372; ¢) 178 Ba 381;
1) 299 Ba 234; €) 493 Ba 221.
23*. Arap (a,b)=1 6¥nca, KyiinnarunapHy TOMKHI:
a) ((a,b), [a,]); 6) (a+b, ab); c) (a+b, [a,b]).

dopmynanan Qoiigananu6, Kyiupmaru COHIapHUHT
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24*, Vixxu coH itwranavcy 667, DKYKu sa 3KYbu uncbatnapu 120 ra”
TeHr 6¥ca, Ly COHJIapHH TOIIHAT.

-25%, Nxku comHuET Xap 6upann ynapaaer OKYbura 6ynranna Xxocwt
6ynran Gymummanap ¥urmamucy 18 ra tewr. Comnapaanr OKVYKn 975 ra
TenT 6Y7ica, Wy CORNAPHA TOITHHT.

26*. a = 899, b = 493 6eprnraH. d = (a,b) UM TONHHT Ba IIyHAat x Ba y
NTapHY aBWKJIAHTKA, d =ax+by KYpHHHIAA ndonanam MyMKIH GYacuH.

27. 26-Macanamm Kyinnaru xxy QTIMKAap yIyH SaKapyHr:

a)a= 1445, b =629; 6) a =903, b=731; ¢) a= 1786, b = 705.

28*, CucTemanapHn HaTypail e4AMIIADHHHA TOIAHT:

(xy) 45
(xy)=20
a){ X 6){”8400
g

y
x,y)=28 _
xy =20
)y x_3 ;.Il){ =10
{ y—g [X,y]

+b a+c b+c)
29*, Arap a, b, ¢ — ToK comnap 6¥unca, (a,b,c)= (—2—--2—-—2-J

BcOOTIIaHT.
30*, McGoTnanr:

_ abc(a,b,c) |
3 [abel= Gt

6) (a,b)(a,c)(b.c)[ab][a.c][b.c]=a'b’c.

31*. N=10a+5(0<b<9) HaTypas COH m=10g+1 COHra OYMTHHALIM yIYH
¢axar Ba GpakaT a—bg;m ra GYMMHNLIH KH(OS SKAHTTHRA UCOOTINAHT.

32*, Xucobnanr.

a)(n2n+1);6)(10n+9,n+1);c) 3n+ 1, 10n + 3).

33* N=10a+b (0 < b <9) HaTypan coH m=10g+9 ra GYMHAIIA yIyH
dakar Ba Qakar a+b(g+tl) HM m ra GyiwEWmA KH(DOS OKAHTHIEHH
ACOOTIIaHT.

34. UxTuépuit HaTypan a Ba b nap ydayH:
(a,b)=(5a+3b,13a+8b)

TEHAIIAK YPAHIH SKaNTMIMHA HCOOTIaHT.

1 1
Y = Y, e — M Kacp 2
35. Arap (ab) = 1 6¥nca, a+a+ P KHACKapMac KaHTAT EHA

ncOoTIaHr.
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36. Comnap opacupa »coibiamras Ty6 CoIapHM TOTAAT.

a) 200 Ba 220; 6) 2540 Ba 2570; c) 1200 Ba 1250.

37*. n> 1 patypan connap yayu m*+4 Ba n*+n*+1 Mypakkab counap
6ynmiinmu ucGornanr.

*. Kaspait Ty6 p con yuyn 4p° +1 Ba 6p*+1 Ty6 cornap 6Vnanu.
*. Kanpaii 1y6 p con yayH p + 10 a p + 14 Ty6 connap 6ynann.

40*. Arap a > 3, marypan m Ba h cowiapau 3 ra 6yarauna moc
paBminga 1 Ba 2 ra TeHr xonmukka sra 6yica, a, @ + m, a + n connap 6up
BAaKTAa Ty6 6Yna oMMacIuruHy KypCcaTHr.

41*. n Ba n! (n > 2) connap opacuna xey 6ynmaranga 6urra TYG COH
Gopmaruuy pc6oTnaHr.

42*. Bapya 2p + | xypunumpary 6yTyH connap uuuaa 6uTra cox Tyna
Ky6 Oynuimnunu uc6orianr, Gy epaa p — Ty6 cox.

43*. Arap 1y6 connapau 5 Ty6 connan Gouwiab Homepnab unkunca, y
Xoiapa xap 6up Ty6 COH ¥3MHM ywiaHras pakamMHIaH KaTTa GYNAIMHA
HCcOOTNaHT.

44*. Arap p > 5 1y6 comn 6yica, yruur ksagpatuau 30 ra Gymrasna
Kok 1 &xu 19 6ymumeny KypcaTnHr.

45*, p Ba g — 3 nau karra Ty6 counap 6ynca, p’ — g° con 24 ra xappanu
Oy MUIMHRA KYpCAaTHHS.

46*. Connap 6up Bakraa Ty6 coH 6¥na omMacnuriuy ucboTnanr:

a)yp+5Smsap+10;

6)p,p+2Bap+S5.

47*. Arap TOK p COHHH MKKH COH KBajpaTjiap¥ aiiMpMacd 1HAKINAR
ATOHa papumla Wdopanam MyMkuH 6ynca, y Ty6, akc Xonma Mypakkab
Oy nmuumHM HcGOTHAHT.

48*. 47 macana euumupmaH (oinanaHub TOK  COHMAapHK
KymaiiTysamapra 2KpaTiul yCyIHHU KeNTHPHG IHKAPHHT:

a) 6643; 6) 1769; c) 3551; m) 6497 cownapHu KynaiiTyBuYunapra
DKPATHHT.

49*. Arap N COH MKKH COHNIZp KBaApaTIapH HUFHHAKCH MAKIRAA HKKH
xw1 undopananca, TbHE N=a*+d*=c*+d?, y xonma N Mypakkab® cou
OYnumuHu ACGOTIAHT.

50*. 235% + 972% conEM KynaifTyBuuIApra HKPATHET.

51*. 3"+ 3° + | connn KynaifTysumIapra KpaTHHT.
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52*, Arap 142 Ty6 con 6ynca, k =0 é&xmk=2" (n=0,1,2,...) "~
6ymumHnr ncGoTnaur.

53*, V3apo Ty6 a,b comnap yayH a” +b° Ty6 con 6¥nca, (o, B) = 1 &m
(a.8)=2" ypumi GYIMuMHN KYPCaTHHT.

54. Arap 2" -1 Ty6 coH 6¥nca, n— Ty6 COH SKaHIMIMHH KyPCaTHHT.

4-§
55. KacprnapHd y3myKCH3 KacpJiapra EHHHT.
103993 . 99  , 355
a)2,71828;6) ——— 3102 5 )m, )l—ﬁ

56. Kacprapan y3nykcas Kacpnapra €HmHT.
, 333 103993
G)W,D)rw' ) ,) 3302
57. Vamyxcus xacpnapra giimwMacuial  oinanasnb, KacpsapHH
KHUCKapTHPHHT.
3953 ,. 6059 6821 10027 . 3653

) ’)1241 )2147’d)32671’ ):107'

P,
58. Bepwiran KacpHH Y3JIyKCH3 Kacpra &HVAr Ba YHR 644_ kacp Gunas

aSIMAIOTHPHAT. AJMAIITAPAIN XaTOCHHA TOIMHT Ba XaTOCH KypCaTHiTal
xonaa TaKpHGKﬁ a.rmaurmpmura MOC TEHTTIMTAEH E37HT.
29,
)= ,
37’ ) ) 3
59. Kypca'rmn'an qexJM  Y3NYKCH3 Kacpjlapra MOC  OLaWH
KycKapMai{TuraH KacpJIapHH TOTIMHT.

2=@3L9H =123 907 =(L3243LL15)
d)%=(2,1,1,2,L6.2,5);e)%=(—2,3,1,5,4,2);j)5;-=(o,1,3,2,2,2,1,1,7).
60. Teurnamanu €YHHF.

a)(x,2,3, 4)— b)(2 12, )"—

5-§
61. Xucobnanr.

a)[-2.7);0)[2+3087 }:¢ [7 ‘/—],d)[3+ J.]-

62*. Bapua Xaxwkwii X Ba y nap yayn [x +y] 2 [x] Hy] TyFpuIHTAHA
HCOOTHAHT.
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63*. [ax] = m TenrnaManuHr eauMuEM TonuKr, 6y epraa#0, ng.,,ﬂ
64*. m ngur Kampaii 6yTym Mycbar Kuitmary yuayH [12,4 - m] = 86
- TeHIJIMK YpuHu 6¥nanu. :

65*. Arap p > 2 Ty6 con 6¥nca, [%] HUHT KHIMaTy pT-l éxkn PT_I ra
TEHTJIMrHHE ucGoTianr.

66*. a conrn m ra 6ynranga xonauk r 6ynca, [3]=a—-l TEHITTUKHH
mj; m
HCOOTNaHT.
67*. Arap m Tox coH 6ysca, [—'g—]=—m2_l HH BCGOTIAHT.

68*. Tenrnamanu eunur.
a)[xz-l = 2;b)[3x2 —x] =x+1;c)[x] = %x;d)[x’] =x.

69*. 10° 52 107 connap opacuna 786 ra kappanu 6yras Heura HaTypan
coH 60p?

70*. 1000 paH KMMMK HaTypan COHNApiaH HeyTacd 5 Ba 7 ra
Oy muHanu?

71*. 100 mam xarTa GynmMaraH HaTypan COHNapAaH Heyracy 36 Gunau
¥3apo TyG?

72. 1000! nunr xaHoHuK EiimmMacuaa 11 Heyanun napaxana kenagu?

73. 1964! coun Heuta HoON 6UNaH Tyrainu?

74. 2311 man ommaiiguran Ba 5, 7, 13, 17 Napra GynuuMaiinMran
6yTyH MycbaT connap coun Heyta?

75.12317 pau xarra 6ynmaran Ba 1575 6unau y3apo Ty6 Gysran 6yTys
Myc0aT COHNAp COHHHM TOIMHT.

76. 1000 nau xarra 6ymvarad Ba 363 Gunan ysapo 1y6 Gymran 6yTyH
MychaT COHJIap COHMHM TOIMHT.

77. 7' | puHr KaHOHMK &iiwnmacura p Ty6 COH Heuanuu Aapaxana
xenamu?

78. CounapHHHI KAaHOHUK EHMIMACHHY TOMUHT.

a) 10! ; 6) 15! ; ¢) 20! ; m) 25! ; €) 30! .

. % HH KaHOHHUK EHHWIMACHHM TOIMHT,
80*. a HuHr mynpaif SHr KaTTa KNAMATUHK TOHHIKY, GyHAa
101-102-...-1000

N=——,7,,—-—— OyTyH coH 6Yrcun.
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81*, (2m+1)!! HMAr kaHOHWK &HwiMacuga p Ty6 COH HedaHTH
napaxxaga OYnMIINHNA aHHKJIAHT.
" 82% g<x<b, 0 <y <f (x) orpu umsuxnE Tpanemmaga GyTyH
KOOpAMHATANA HyKTanap conn Heuta? By epaia a Ba b — HaTypall COHJIap;
£ (x) — 6epunran xecMazia y3JlyKCH3 Ba HOMaH(u# GyHKITHS.
83.x* +y* = 6,52 moupana Heuta GyTyH KOOPARHATA/IA HYKT2 60p?
84*, Arap (a, 4) = 1 Gyuca,
[51 + [:’“ﬁ] + [3_"1 _3a) TEeHTIUK TYFPIWIMTHEH HCOOT/IAHT.
T e T2 .
85*, Arap (a, m)=1,m>2, a>2 6ynca,

[%] + [3—;’-]-; ot [('” ;l)"] (o= 1)2(" ) J— TYFPHIHIINE HCGOTIIAHT.

X v
86*. x HMAT Kanpal KuiiMaTiapuaa [.r]—2[5}=1 TEeHITIVK PP/,

87*. [—’5] = [—x—l] TEeHTIaMaHu eqvHET, Oy epram=2,3,4 ...
m m-

88. Kaupaii maptsiap GakapwiraHaa [@?® + bx + c] = d Tenrnama

euumra sra 6ynanm, 6y epaa a # 0, d€Z. 1
8 S |

89. Xucobnanr. a){2,6 }; b){ 3 LX) D 22 }.

90. DBepwiraH COHNapHUHT HaTypail 6ymyBudnapa Ba ynap
AHFAHIUCHHHA TOIIMHT.

a) 375 ; 6) 720 ; ¢) 957 ; i) 988 ; &) 990 ; ) 1200.

91. Bepriran conapHunr Gapua 6yiyB4AIapHHN TOTIHAT

a) 360 ; 6) 375.

92*. S(m) = 2m — | IWapTH KAHOAT/IAHTHPYSYH HaTypal m CORJIZP
YeKcus KYTUIArAHA HCOOT/IaHT.

93*, Arap (m,n) > 1 6yica, t (mn) €xa T (m)  (n) napnap xaics GupH
Katta, S(mn) Ba S(m) S (1) napan?

94, Arap m = 1968 6ynca, 7 (m), S (m), o (m) mipma TOIMHT. ymran

95* Vapuuar natypan GYmyBumiapM KymaATMAcHIa 6'1‘;1*;‘“ R
Gapua HaTypan coHnap TyramMH Gapia TY6 commap TyIUIaMH
YCT TyIMIUAHAA KCOOTIAHT. §

96*. g Harypan COHRHHT Gapda HRaTypal syunémmza?:m n
napaxcace (n€Z) inraamac Sy(a) (popMynacHmH KeTTHPHO THKAPHEL

97. Xucobnanr. a) S2(12); 6) S2( 18); c) Sz(16).

127



-

. . e .
- 98. 28, 496, 8128 connap MykaMMan, ABHM Y3HHUHT 6ynyBaustapyu”

HvFARIYCHEMHE APMUT TEHTIHIHEY UC6OTNART.

99*. Eexnud meopemacunu ucGotnaur: 2° (2*! - 1) xypuHMIIparu
Ky(QT HaTypan coHnap MyKamman cowsiapaup, 6y epra 2°! — 1 — 1y6 con.

100*. Jiinep meopemacunu nc6otnaur: 2° (2*' - 1) xypummugaru
HaTypail COHNAP, AroHa MyKamMMa Kyt cornapaup, 6y epaa 2*' — 1 — 1y6
COH.

101*. @epma meopemacu: 2* ry r, KypURMIAArd MyHHAHR SHT KHUHK
COH TONHHIKH, YHHHr Gapua Gymysumnapu iwruumucd ¥3upaH yd mapra
xarra 6yncun, Gy epna | a 7, — Ty6 comnap.

102*. Ilynzait COH TONMHIKY, YHUHI HKKHTa Ty6 6YayBumcu Gynu6,
Gapua 6Y.1yBaMIapUHEHT COMHE 6 ra, fiurumIycH 3ca 28 ra TeHr Gyncyn.

103*. Harypan con uxxura Ty6 6¥syBunra sra. Illy con xBaapaTHHUHr
Gapya 6¥yBuniapu corn 15 Ta 6ynca, ynmHr Ky6u ReqTa 6¥1yBumra sra?

104*. Harypan con mxxurta Ty6 6¥styBaura sra. Illy con kBagpaTHHUHF
6apua 6¥ysunnapu coun 81 Ta 6ynca, yHisr Ky6u Hera 6¥iryBunra sra?

105*. UcGornanr.

N= d+d,+..+d, ,+d,
1 1 1 1’
—t bt —

4 vt

n-1 "
Oy epna dy, db,..., d,— N coHHmHT Gapaa 6ynysyunapu.

106*. Arap N=a" ¥’ ... m* (a, b,..., mE Z) 6¥uca, 1y COHHHA UKKHTA
COH KynafTMacy IaKiAAa Hega XUl E3Um MyMKUH?

107*. N = 2% 5 7" con Gepwrrau. Arap 5N, N nan x@unx 8 Ta
Oymysumra sra Ba 8NV, N nau karra 6ysnca, N HM TOmHHT.

108. N =2* 37 5° con Gepunrad. Arap N nu 2 ra 6y1cak, SHI'YM COHRHHT
6ynysumwiapa N nuer Gymysaanapuman 30 Ta xam; arap N Bu 3 ra 6yncax,
SHIY COHHMHT OyiyBumwiapu N auHr GynyBaunapunad 35 Ta kaM; arap N Hit
5 ra 6yncak, sHru CORHUHET 6ymyBuMnapunan 42 ta kam. Illy consn Tonumr.

109. Arap Gupop cou Tyna xeagpar Gyauum ydyd Qaxar Ba ¢axar
YHUHT GYyBIMNapy COHM TOK GYMAMMHY HCGOTIaHT.

110. KyiingarunapHuHT aHdK KuiiMaTHHY XHCOOaHT.

a) 7 (4); 6) 7 (7); ¢) m (10); m) m (12); €) = (25);

b) © (50); r) m (200); x) 7 (500).

111. z(x)= % fopmyna épnammpa KydumarwiapHUEr TaKpuGUit
X
KUAMATH Ba HATHOKAHUHT HACOMIA XaTOCHHM TONMHY.
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a) m (50), 6) = (100); c) = (500).
. 112*, YebuimeB TEHICH3NHIA EpAamuia -’iii) —>0(x - )mm

ACcOOTIAHT.

-1 -
113*, Vixtuépuit p Ty6 COH yuyH ﬂﬁo@ YpuEmM, JCKHH M —

Mypakkab con byrnca, %)«”—g-:”_;ll)- YpUHIA KaHIMTHHA KYPCATHHT. .
114. Tomanr: a)¢(375);b)qp\(720);c)(988);d)q;(lZOO);e)w(lSOO); o (4320).
115. KynaiitMa K@ilMaTHAM TONMACAAH KyNaTyBquNapHVHT Oiinep
q)ym:;”;ﬂéu m’;m?;l; ;TO;)HZF (12 - 17);¢) ¢ (11 - 14 - 15:); 1) @ (990 -
1890). )
116. 1| mas 120 raua comnap WHTepsaympa 30 Gmiam Y3apo TY6

6ynmaraH coHNap Heyra?
117*. Arap a =3°5 7" Ba ¢ (a) = 3600 6¥mca, @ HY TOVAT.

118*. Arap a=pg, p—q =2 Ba ¢ (@)= 120 6jnca, a oM TOMHHT.
By epna p Ba ¢ —Xap XHJ Ty0 CoHap.
119*, Arapa=p° q* Ba ¢ (a) = 11424 6¥ica, a HI TOTAHT.
By epna p Ba g — Xap xun Ty6 cornap.
120%, Arap a=pp..po (o >Lay >, >1) B2 »(a) = 462000 6Yca,

a HY TOIWHT. L
121%. m [aH KM9AK Ba y COH GmiaH y3apo Ty6 CORNap HWFMRIHCH

S= %m-q)(m) ¢dopmyna EpnamMuaa xuco6naHAIINEA HCOOTIIAHT.

122, §= -lz-a-q)(a) dpopMynany KyHHIard COHNIap yayH KyJUIaHT:

a) 12; 6) 18; c) 375.
123*, Uc6oTnanr. -
2) 9 (2= 2°—1;6) p (0= p" "0 (9 ©) 0(a)=a"" o(a), AEN-

124. p(2a) 1 o(a) € 2 ¢ (@) Ta TCHIJIMTHHA ucboraanr. 1y coriap

YpHHIE 6ynaguras WapTIapHK TOMHHT.
125*. WHcOornadr. p (@n + 2)

2¢(n), azap(n,2) =1

20(2n), azap (n,2) =2

o(4n) ={
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126. Tenrnamanapuu equnr. a) ¢ (5) = 100; 6) o (7°) =294 S

©) ¢ (7)=70589%4; 1) o (r*)=r*"' xen.

127. B!gpnnran b Maxpaiom HeuTa TYFpH Kuckapmac Myc6art Kacpnap
MaBxyA?

128. 129 mMacana éppamupa Maxpayuiap¥ KydHparunap Oyiarad
KHCKapmac Mychar xacpnap COHMHY TOMMHT.

a) 10; 6) 16; c) 36; n) 72.

a
129. 3 Mycbar, Ty¥pu Kuckapmac Kacp 6yncau. Arap b=2 nan b = n

rava xuiiMatnap xaby:1 Kuica, GyHaaii kacpnap Heuta?

130. 131 - macana wapruna b: a) 2 gau 5 raua; 6) 2 gau 10 raya; c) 2
haH 15 ravya xuiimatiap kaGy Kanca, K3Cpap COHMHYE TONUHT.

131*. 300 pan kuquK Hatypan comnap muuza 20 GwnaH Tenr yMyMuii
6yypaura sra 6jiran counap Heyra?

132. 1665 nam xmaux Hatypan comnap wumna y 6mnan 37 ra Tewr
yMy™muii 6Y:myBuura sra 6ysmwan comwnap Heura?

133. 1476 nam xiguk Hatypan cownap wumaa y Gumam 41 ra Temr
ymymuii 6¥iryBaura sra 6§tran cornap Heura?

134*. a > 3 nap yayH ¢ (g) HMHC KagiiMaTM JouMoO XKydT CcoH
6y mamuny He6oTanr.

135*. Arap ¢ (x) = a renrniamMa x = m unpmsra sra 6ynca, x = 2m Xam
TeArnama uiausy 6yrummny ncbotnanr, 6y epra (m,2) = 1.

136*. (m,n) > 1 6¥nca, ¢ (mn) éxu ¢ (m) (n) napBU CONAWITHPYHT.

137*. o(mn)= ¢(m)¢(n)-7£6 TEeHrNHkHY ucGotnanr, 6y epaa (m,n)>1.

138*. o (mn)=¢(8) o(1) Tenrmixau ucbornanr, 6y epma &=(m,n),
u=[{m,n}.

139. o ()+ o )+ o (PH)+...+ ¢ (%), *EN Hu xHCOGMANT.

140. ¢(dil)+ ¢(diz)+...+ @(\-‘%) HY XucoGiaHr, 6y epaa d;—a uuur Gapua
6YmyBumnapu?

141. Kyiitunary conap yayu %Q)(d) =a TYFPWIMTHHY TeKIIUPKHT.

a) 80; 6) 360; c) 375; n) 957; ) 280Q.
142. Tenrnavanapun eumtr. a) ¢ (x)=2% 6) ¢ (7)=6 - p>.
143. Teurnamanapuu eumur. a) o (x) = 14; 6) ¢ (x) = §; c) o (x)=12,
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144*, TerrnamaH ednHr. ¢ (2x) = ¢ (3x).

145. o (5x) = ¢ (7x) TeATnaMa OyTyH COHMap TYIUIAMHA2 €THMIa 3ra
3MACIMTHHA ACOOTNAHT.

146. TexrnamanapHA €9UAT.

a) ¢ (X)= ¢ (Px);

0) ¢ (px)=po (x);

¢) ¢ (x)= ¢ (px) (p1 , p2— TYP/M TG COMIAP).

147*. Tenrnamany e4uHTr.

2) ‘*’(x):%;‘i’(x)%;w(x)\%;

148. p(p*)=a; TeATNaMaHH TEKIIHPHHT.
7-8§

149. ComnapHu KyIIIHT.

a) 1001010+ 1101001

b) 15434+ 425

c) 650043 + 70645

d) 7489(12);3 + 57623

e) 43(10)(11)712 +3(10)6,2 +5(11)38,2

f) 47(10)9,, + 84567;,

g) (12)724(11)(10):3 + 478(10)953 13

150. Connapsn aliIpuHT.

a) 10101011, - 110111,

b) 11310435 -342144;

c) 230424 — 53546

d) 783041, - 27605,

e) 46(10)37;2 - 72(11)4812

f) 1(11)(10)9(10);3 — (12)(11D9(1 113

151. Counapn KynaiATHPHAHT.

a) 42035 - 425

b) 5034 - 5456

C) 506247 . 567

d) 42(] 1)3 12° 789]2

€) 343224, - 12567

f) 258(10)31) " 56u

152. Corstaprau GITMHT.

131 .



a) 111100011, : 10101,
b) 1141043, : 23,

0) 4712223 127

d) 51(10)3406y, : 548,

'8

153. g connap TH3uMuna g-1 6ymuun 6eracunu 6acxapuur.
154. FOnnysyanapm Pakamiap GiiiaH amvamTupasT 6y Hpa:

2) 7*8(10)5; pakamu 11 ra 6ymumcan;
b) 36*05 paamu 6 ra 6ymumcu;

©) 51*2 paxamu 4 ra 6¥muscus;

d) 25%*; paxamu 32 ra 6ynumcHy.

155. Bup canok cucreMacunad Gomka caHoK cucTemacura yTumnnug

aMaJira OWMpHHT.

a) 37051s = Xs, b) 420135 =X, C) 890721 = X8, d) 452537 =X12;
€) 67855 =x12; f) (11)89(10)1 = xys; g) 62765 = x,3; i) (10)983,,=1x,;

156. m Ba n JIapHM g acociM COHnap Th3
I'a KONOUKIY 6 dHT.

a) m = 543264, n=35,, g=8;

b) m= 704633' n= 1245, 8= 7,

¢) m=23012,, n=158,, g=5.
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UMBAA E3UHT BA 7 HH 7

I1. BOB. TAKKOCJIAMAJIAP HASAPHACH
SJEMEHTJIAPH

157. Kyiiuaaru TaKKoclamManapaas Kaicuiapy TyFpH:

a) 1 =-5 (mod 6); b) 546 = 0 (mod 13); ¢) 1956 =5 (mod 12);

d) 23 = 1 (mod 4); ) 3m =-1 (mod m)?

158*. Bepuiran Moy 6yiiuya Xap Kaunai GyTyH COH Y3UHMHT -
KOJAuFH GHnad TAKKOCIAHHITMRE MCOOT KUIAHT.

159. Kyiiuparu TaKxccnaManapHi KaHOaTIAHTHPajaraH X HHHE
6apya KuiiMaTnapUHY TOIMHT: '

a) x =0 (mod 3); b) x =1 (mod 2).

160. Kyiinaara TakkociaMalapHi KaHOQTIAHTHPaJUTaH 71 HEHD
Gapsa xuiimaTaapasm TOmMHT: 3r + 1=7+ 1 (mod m).

161. Arap x = 13 coHu x = 5 (mod m) TakKoCnaMatH
KaHoaTJaHTHpCa, MOXYJIHMAT MyMKHH 6ynran KUAMATIapUHH TOIMAHT.

162*. Arap n — ToK, coH 6¥ca, y xonna n’-1=0(mod 8)
TaxxocnaMa YPUBILE SKaHNMTHHY KyPCATHHT.

163*. Arap 100a+10b+c=0 (mod 21) 6ynca, y xonna a—2b + 4¢
=0 (mod 21) TaKKOCIAMaHUHT YPUHIA SKAHTMIHAN KYpCaTHHI.

164. Arap 3"=-1 (mod 10) 6ynca, y xonaa 3™*=_1 (mod 10) (nEN)

TAKKOC/IAMAHKHT YPUEIIM SKAHTHIMHY KYPCATHHT.
165*. 2'"°31= 2 (mod 11-31) TaKKOCHAMAHHAHT TYFPIIHTHHN

KYpCaTHHI. T
166*. Arapx =3n+ 1,n =0, 1, 2,.... 6uca, y xomma 1 + F+s

13 ra 6ynMHUITHHY KYpCATHHT.
167. N=11-18-2322-13-19 coru 7 Mozya 6¥imda aGcomoT

7
KubiMaTy 6ViiMya FHr KMMEK Kasaai CoR 61naH TaKKOoCIaHaIA !
168. 3" = -1 (mod 29) HY TEKNIMPLET.
169. 1532° — 1 1y 9 ra 6ynrasaa Xocw Gynamuran KOIIHKHA

TOIHHT. oy
170*. Arap a = b (mod p") 6¥nca, y xonna &= (modp"™)

ucbotaxr.
m ) -

171. Arap ax = bx (mod m) 6ynca, y Xonaa “Eb(md (xm)

HCOOTNAHT.
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172", ARap a,a,2,a,3, = 0(mod33) 6¥ca, y xonna S
a, +a,a, +aa, =0(mod33) H¥ NCOOTIANT. a,.,~ 0 1a a;.,a,=a; 1e6 OnuHr.

173" Bepwiran COHHHHI GXHPIH UKKHTA PaKaMHHH TonwHT: a) 9° ; b)
7.

174. 10 momyn 6¥iiuda uerupManapHMHT XamMMma CHHQIapHHH
TakKocHaManap KypHHUIINAA E3MHT.

178. 10 Momysn 6¥iinqa YerupManapHHHT XaMma CHHGAapHHN

x=10g+r,0<r<10

KypuAnmga E3UHr.

176. Kyimparn momynnap Gyiuma xypcarnnrad 4ermpManapHHHT
CHH(IapHHU E37HT:

a) 10 moxyn 6unan ¥3apo Ty6 Gynran; 6) 10 monysn 6unan SKVbn 2
ra Terr 6ynran;

¢) 10 mMomyn 6unan OKYBu 5 ra tenr 6ynran; a) 10 mogyn 6unan
IKVYb# 10 ra Tesr 6ynran. '

177. bBepunran Mmopymnap 6yiivua yermpmanapHmer Tyna Ba
KEIITUPHWITaH CHCTEMANIApMHAHT 06ap4a TyplapuHu €3uHr: a) m = 9; 6) m =
8;09)p=T;m)ym=12.

178*, 25, -20, 16, 46, -21, 18, 37, -17 cornapuunr 8 Momyn 6yiinya
9erupMmanap TY/1a CHCTeMaCHHUHT TAMIKWI KWIWITHHY KYPCaTHHI.

179. 32, -9, 15, 42, -18, 30, 6 connapmu p=7 Mmomyn 6yimua
9erMpMallapHIHT TY/1a CACTEMACHHHM TAIKAJ STHIIUHH KYPCATHHT.

180. 21, 2, -18, 28, -19, 40, -22, -2, 15 connapxunT 9 MOMIYN 6¥tinua
9YETUPMAalapHAHT TY/1a CHCTEMACHHH TAIOKWI 3THIIAHA KYPCATHHT.

181. 24, 18, -19, 37, 28, -23, -32, 5, 41, -35, -33 counapnunr 11
Momyn G¥iiMdua YErHpMaNapHUHI T¥Ja CHUCTEMAcHHW TAIMIKMI 3THUIMHA
KYpcaTHHT.

182. 19, 23, 25, -19 connaprmr 12 Moxyn 6YiiMda 9erupManapHyHr
KENTAPHITaH CHCTEMACHHH TalIKI 3THIOIMHY KYPCaTHHT.

183. 11, -1, 17, -19 connapuunr 8 Moxyn 6¥iiuda derupManapHUHT
KeITHPUIraH CHCTEMaCHHY TAIKMJT 3TUIIAHY KYPCaTHHT.

184*. 24, 14, 25, 37, -8, -19, -40 cownapHuHT 6 Moayn 6¥ituaa SHr
KuIvK Mandwii 6§mMaran, abcomoT KuiiMaty 6¥iivda sHr knank Myc6art
6ymmaran Ba aGCONIOT KWIMATH XMXATHIaH SHI KMYMK YErHpMAnapHHU
TonuAr. by comnap Gepwiran monyn Gyiirua newra xap xun cuHgnapra
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rervuy 6ynann? Kaiicn connap Gepunran Momyn 6yiiuaa Gup cunpra
Teryuutu 6ynanu?

185. Mauduii 6ynMaraH SHT KWIHK YerHpMalapHU 6eBocATa CHHAIL
ycynu GwiiaH KyHuaara TakKOCIaMaapHy e4yHr: B

a) 5x% — 15x + 22 = 0 (mod 3); 6) x* + 2x + 2= 0 (mod 5); ¢) 3x =1
(mod 5); ) B .

R) 8x =3 (mod 14);e)x -2=0 (mod 5); §) x%-2x + 1= 0 (mod-4);

r) 27x% - 13x + 11=0 (mod 5). )

186. Tawcocnamanap'ﬂuur XoccalapK epnamu,ua
coapanamTHpub, cyarpa abcomoT KuiiMaTH KHXaTHJaH 3HI “KE‘IKK
verupmanapuy ~ Gepocura  CHHAu!t  yCymd 6unan  KyHugara

TAKKOC/aManapH €JHHT )
a) 12x =1 (mod 7); 6) 8x = 1 (mod 5); ¢) 3x = 13 (mod 11); ) 6x=3

(mod 7): &) 6x + 5 =1 (mod 7); b) 90x>° + 46x? - 52x + 46 = 0 (mod 15).
187. Kyiiupard TakKOCTaMalapHHHI edquMra 3ra IMaCIUTaHA

pactnab

KYpCaTHHI: )
P a) 2x - 3 = 0 (mod 6); 6) x* - 2x + 3 = 0 (mod 4); Ox’+x+4=0
(mod 5);
,n)x4+2'£0(mod5);e)x5—2x3+13x-1'=“0(mod4). .
188. HoMawmiymHMHTr uXTHEpME OYTYH KuifMaTiapH  KyRHA;
TaKKoCaManapHu xaﬂoamamnpunmgm KypCaTHHI: .
a) x* - x + 6 = 0 (mod 2); 6) x(x" - 1)50(77)0516); |
4 3 xt-2x= d 4); m) x" - x =0 (mod p)-
¢) x* +2x°-x*-2x =0 (mod 4);
1)89 TakkocnaMaHHHT xoccanapyiaH doiinananud,
anMalUTHpUILIap OPKanH KyHuaard Taxumcnamana}{mn el:,u;zﬂf'_;,)»
a) 2x = 7 (mod 15); 6) 5x =2 (mod 8); €) 7x=2(m‘ : R 210
a) 3x =23 (mod 37); i) 27x = 14 (mod 25); ) 13x = 10 (mo. 5
r) 5x =3 (mod 11); X) 7x=5 (rriad 24).
190. x uuur Kangai OyTyH KuiiMaTiapuaa

:an 10 ra 6ymananu? L
- I;i )Zz - 4x + 3 = 0 (mod 6) TaKKocHaMaHH 2 —4x +3=0(mod2)

7 i 6 CYUHT.
3apypuii IapTaaH doiinanany |
192. x°®V=1(mod 30) TAKKOCTAMAHM CHMHT. ,
193. x°® =1(mod m) TAKKOCNaMa HedTra eauMra 9ra?

5%* + x + 4 xBajpar y4

135



194*. Arap (nm)=1 6ynca, y xonma n-napaxanu Xx"+a;x"’
+...+a,=0(mod m) Takxdcnamanu SHI y Y3rapyBYNHU KMpUTHIN 6unan (n-
1) fapaxany Xagu — KaTHAawWMaimuraH  y'+box"+..+b,=0(modm)
TaKKOC/IaMara KEJITHPHII MyMKYHIINTHHU KYPCATHHT.

195*. Onpwern Macanamas doRnanamnb, x’+5x°+6x—8=0(mod13)
TaKKOCIaMaHH yd XaIUTK y*+ry+g=0(mod1 3) Takkocnamara KenTUPUHT.

196. Jiinep ycynn Ginan Kyiiuaarn TakKociaManapHN eHHH:

a) 5x =7 (mod 10); 6) 3x = 8 (mod 13); ¢) 7x = 5 (mod 17);

1) 13x =3 (mod 19); €) 27x =7 (mod 58).

197. Vamyxcus xacpnap ycynu 6mnan Kyimmaru TaKkkocIaManrapHu
€1HHT:

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. Kynaii ycyn Guian kyiivnara TAKKOC/IaMaNnapHy €4HHT:

a) 12x =9 (mod 18);, €) -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);

JKaBoGnaprn Gepunran Takkociamara Kyiummu Gunam TEKLIPUO
KYpHHT.

199*. Bupunum papaxanm 21
TaKKOC/IaMaNlapHH Ty3WHT:

a) dakar Arona equmra sra o¥nran;

©) 3 Ba 7 T2 euumra sra 6ynran;

c) 2, 10, 15 Ta eunmra sra 6¥nran.

209. Tyrwmran xymawer 12 ra kynaiitmacy Ba oiumeEr 31 ra
KynaiT™ManapuHyHT #vrungmcy 198 6¥rca, TyFuiraH KyHHH TOTIMHT.

_ 201*. 523 COHMHWHTr "Yanm TOMOHMHaH WYHZAH Y4 XOHATH COHHM

€3MHIKH, XOCKIT 6YIIral 0T XoHanu con 7, 8 Ba 9 ra GynuHCHH.

mMonyn Ofiimda  xyiingarn
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202. 629 cOMMHMHr YHr TOMOHHMAAH UIYHAAH Y4 XOHIM COHHYU
E3MHIKU, XOCUN GYJraH onty XOHasu coH 5, 8 Ba 11 ra 6ymuHCHH.

203. 723 COHMHMHI YHr TOMOHUOAH WYHAAM HMKKH XOHAIH COHHH
E3MHrKM, Xocun 6ynrad 5 xoHamu coHHM 31 ra 6ymranaa 7 KONEHK

KOJICHH.

204. Kyiiunaru TeHrnamanapHyd OyTYH COHNapia e4uHr.

a)3x +4y=13;
b) 8x — 13y =63;
c)43x +37y=21;

\

d) 45x - 37y =25;
e) 81x - 48y = 33;
f)26x +3y=13;

g)53x+17y=25;
h) 47x - 105y =4;
i) 18x~33y=112;
j) 11x + 16y =156;
k) 12x—37y=-3;
D23x+ 15y=19.

205. Jiou Tammnu y+uyH 60 xr Ba 80 kr Basuauk xomrap 6op. 440 xr
JOHHHU TALTULN YHYH Iy KOILIapJiaH HeyTa Kepak 6ynanu?
206. 14900 cymra 300 cywmux Ba 500 cymuuk dgunTanapaad

HedTajaH coTub onca oynanu?

207. Kyitupary TakkocnamManap CHCTEMATAPAHY e4HHI:

x = 4(mod5) x =1(mod 25)
a {x—:—l(modlz); b) "EZ(m°:4);
= 3(mod 7
| x=7(mod14) | xe 4Em°d9;
2x=7(mod13) 4x = 7(mod13)
c) 5x=8(mod17) d) | x=2(med17)
3x = 7(mod31) ’ 5x=3{mod9)’

| 14x =35(mod19)

8x=4(mod14)

{3x =7(mod10) 4x =1{mod9)
e) inES(modIS); f) 5x=3(mod?7) ;
1 7x=5(mod12) 4x = 5{mod12)

208. 2, 3, 4 ra 6ynuHraBuaa 1 KOMOUMK KONanurad Ba 5 ra KOARUKCH3
Oynunanuran 6apya HaTypal COHNAPHH TOMUHY.

209. 4, 5, 7 ra 6ynunrasuza MoC pasumaa 3, 4, 5 KONAHUK KoJIagurag
200 Ba 500 connapu opacunaru 6apya 6yTyH COHIIApHH TOIMHT .

210. Kyiunaru TakKkocinamanap CUCTeMaNnapuHil e4MHr.
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a){x1-3u 55( d7)

b"j{x = 1(mod4)

8

dl2
c){ax Tu= ! me

%u=15

d){3x—5usl(mod12);

'x+2u50
45
e){3x+2u52(m0 5)

3x+4u=29
od 143
0{2 -9 -—84( )

HI BOB. AMOPAHT TEHTJIAMAJIAPH

211. x* -2y’ =1 TeHINMaMaHy KaHOAT/IAHTUPYBYH 6apJa X, y TapHH TOMHHT.
212. x> -y’ =7 TeHINIaMaRVHT HaTypasn eYNMJIaPHWHY TOTTHHT.

213. 5*(x*—x*+2y) =y +1999 TEHTNaMaHWHT GYTYH €UHMIIADHHH TOTIHHI.
214. X’ +y’ =8” x ,y — napHVIHT 6yTyH KAHMaTHHM TOITHHT.

215. (x—p+z){(x* +y* +2*)=2005. X, y ,z TADHHHT HATYPa/ EHHMIHHHA TONHHT.
216. 105° +11xy+3y* =7 X, y NapHUHT 6YTYH €9MMIapPUHH TOTTHHT.

217. n* +n=m*+2m-9 (n,m) - napHusr 6yTYH KWMaTHHH TOYIVHT.

218. 2 +x* +10x+5=2- p". (X,n,p) NAPHHU X, n —HATypan Ba p —TYG COMIAPHA
TOIIMHT.

219. (m+n)™*" =(m* +n* +2)" Gapua HATYpAN eYNMNAPHEH TOMHHT.

220. (n!)™-(m!)"'=28. m Ba n NapHWHT HATYpa) €AUMIAPHHHA TOTIHHT.

221. y* -11x* =1. Tenis TEHrNaMaCHHMHL HaTypai eYMMUHH TOTIUHT,

222. . 34x"+245’ =100000. TEHTIAaMaHVHT GYTYH KUAMATIH eUHMWHU
TOITHHT.

223. cos2x +cos§x =-2. TEHTJIaMax¥ €9¥HT.

224, . sinax+sinbx=2. TEeHIJIAMAHWM CUYMHT.

225. . cos® x+c0s? 2x+cos®3x+cos? 4x =2. TEHIJIAMaHY CYUHT.
226.

1) 3x+4y=13; 9). 81x—48y=33;
2) 8x—13y=63; 10). 26x+34y=13;
3) 7x—19y=23; 11). 122x+129y=2;
4) 39x—22y=10; 12). 258x+172y=56;
5) 17x—25y=117; 13). 38x+117y=209;
6) 43x+37y=21; 14). 119x—68y=34;

i 7) 53x+47y=11; 15). 258x—175y=113;
8) 45x—37y=25; 16). 41x+114y=5.

Tenrnamanapuu yanmykeus kacp Ba Takkocnamanap &paaMua equnT.
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MCABOBJIAP BA KYPCATMAJIAP

I BOB. BYTYH COHJIAP XAJIKACUJA BYJIHHU LI
MYHOCABATH
1-§

l.a)q=7;88ar=2;6,6)q=8;98ar=2;6.

2. a) Buum: (2n+1)* = 4n(n+1) + 1, 6y epaa n(n+1) 2 ra 6ynuuany;

6) Bunw. n’ + (n + 1¥ =2n (n +'1)+1, 6y epaa n (n+ 1) > ra
6ynuHamu.

3. Kypcarma. 15 = 7-2 + 1. Arap 15n =7¢+1, y xonaa 15n+1=5n -
15=7 +1.

4. Euni. Macana wapru 6yiinua, "mt‘;q =7-0yTyH COH.
mgtnp_._mginp_mntpg q(m—p)~n(m-p) =q-n.
m-p m-p m—p m-p
ByHaaH T)%{—;?: g-n+t Oyryn coH. J[lemax, mg+np;m—p Ta
6ynuHanuy.

5. Euum. Macana wiaptura kypa, ad-bc=nt Ba a — b = nt;. Uxxurun
TEHTMKHU d ra Kynairupr6, OupuH4YMCHIaH aiupaMus:
b(c-d) =n (dt;-1).

Byspas b Ba n ra KydunraH wiapriapra acocaH c—d HH 7 ra
OynuHUIIM Kenub qmca;m

® —m = (m-Dm(m+1)(m? +1) = (m—Dm(m+1)-[(m* 4)+5]—

= (m 2)(n —)m(m+D(m+2)+5(m—-1)(m +1).
Kywunysunnapuusr xap 6upi 30 ra 6YnuHanu, YyHKa k Ta KeTMa-KeT

n(n-D(n-2)..(n—k+1) _
1-2.3-...-% 6}"[')’1:!

coH OynHumMaaH kenud uyukanu). ByHran Auruxan xam 30 ra 6ymuHamd,
AeMaKk m’ —m30 ra OynuHagu.

7. Eumw. 10x + 5 — u3nava€rran coH GyncuH. 5 pakamuy 9an
TOMOHAaH 6upuHYM Vpunra k¥iu6 5-10° + x uu xocun Kunamus .
Bepunran mapriapra kypa, 5-10° + x= 4 (10x + 5) TeHrnamara KenamMHs.
Bynnau, x = 112820 xenub6 uyukagy.

8. Eynm. Macana waptuHu Kyiuaarnya €3u6 onamus:

6. c) Eununi

coHsap kynaiitmacu k! ra 6Vmuuanu (6y C* =
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dn

n(n+l) @n+l)=n (nwl) [(n-1) + (n¥2)) = (n-1) n (n+1) + n
(n+1)(n+2).

Xap 6mp KymiyBum 6 ra GS"JmHyrmnnaH (6 Macana eummunaH)
virFrHIMEN 6 T2 OYITHHIMIH Keul YuKamu.

2m+1)* - (Z)H-l)2 4(m A-rM-l)(m n)
Qm+1 +QRu+1)? 2[2(m* +n* +m+n))
q)axaT 2 ra KHCKapTHPHID MYMKHH.

10. Exsm. N2 = 1000x +100(y +1)+10x -+ y = 101(10x + y)+100.
(N +10)(N -10)

101

1. Bamm. (n -2Y + (n- 12+ i+ (n+ 1)+ (0 +2)2 =5 (n* + 2)
Tyna KBagpar GymMmu yayH n° + 25 ra Kappamu 6ynummv kepak &ku #
HHHI OXHpru pakamu 8 €xu 3 6ynunm xepak, 6y MyMKHH sMac.

12. Equm. Xap xadna#l 6yTyB coHHn Kyimnarunapaan 6upopracu
makmaa &mm MyMkaH: 9k, 9k = 1, 9k + 2, 9k + 3, 9k + 4. By counap
KBagpaTIapu:

(9k)® =9(9K); (9 + 1)2 =9 (9K + 2k) + 1; (9k £ 2)2 = 9(9K £ 4k) +

"9, Eupm.

Xocwil OYiraH KacpHH

Byngan 10x+1= ,N =91, N =818].

4;
Ok £3Y =9 O = 6k + 1); Ok £ 4)° =9 (9K + 8k + 1) + 7.
Harwkazga 6yTyH con xBaapat 9 ra Gyarausa kommvk daxar 0, 1, 4, 7
Oy Ty MyMKHHITHTH KETHO 9UKanu.
13. Eqvm,
IO 1 102—1 10°-1 10" -1
+ +

S, =7(1+11+111+...+111.1D)=7
( )=1( 9 9 + 5 )

=811-(10"’I =9n-10).

14. Eunm.

H n 4l -
111...11555...56=“’9—'-10‘*‘+s-10.'°9l 6=(¢ +2)’—( l

+1)? =(333..33+1)%

15. Evmm. m (m*- n Yy =n (m’ - m) = m (n® - n) 30 ra xappam: (1
MHCOJra Kypa).

16. Eunm. y? = 3x% + 2 Terriama 6yTyH cONNApia CUMMIa 3Ta 3Mac.
YHn y =3n €y =3 n + | maknapgan 6upopra KYpUHMIIKAA ndoaaTam
MyMKHH Ba GyRpan )* Hu 3 ra Gynranna xonnvk dakxar 0 &xw 1 6ynaan.
Macana maprura k¥pa, KONAvK 2 6ynumm xepak.

17. Eauin. MareMaTik WHAYKIWS YCYNARA KyTaliMu3: aaa coH 3 Ta
Oy manamn, ayHKu a + a + a = 3a. Arap aa.a cou 3" ra 6¥nunca, y xonga
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N —— e —— 1
aa...a=aa...aaa..aaa...a=aa...a~(10"’) +aa.al10” +aa...a = aa..a-100..0100..01 3™ ra

6ViHHanu.
2-§

18.a) 21,6) 13;¢) 119; n) 3; e) 23.

19. a) 2520; 6) 138600; c) 99671; n) 881200.

20. Euuiu. (a, b, ¢) =d ©yacun, y Xonmaa=cq+r, b=cq+ q| xau
dlr Ba \
djr; xenu® uukamu. d = (c, r, r;) un ucbotnaiimms. (c, 1, ;) = D Oyncun. a =
cqg +rBab =cq; + r;rearcuanuknapaad Dla, Dib Ba wapr 6yiuya Dlc.
byupan
D = (a, b, ¢) Ba nemax, D = d. n ta COH YUYH (@a::.,G,)=(G,s1s75emms T y) HH
onamus, Oy epma (#,n,..r,,—aa,,...q,,)COHNAAPHU a, ra OynraHparn
KONZHUK.

21.a)23;6)7;c) 21.

22.2) 3776, 6) 1116, c) 67818; n) 5382; e) 6409.

23. a) Euum. (dm) = (d, [dx. dy]) = d(1, [x, y]) = d. Arap
d =(aa,,...a,)Ba m={aa,,...a,) 2eb oncax, HaTUXka y3rapmaiinu.

0) Equu. Arap p=a + b Ba a - b COHIapRUHT YMyMHii 6¥myBaucH
G¥nca, y xonna a €k b connapaan 6upopracu p ra 6YnuHUINM Kepak. a +
b H¥ p ra 6YMMHKIUMAGH p COH a Ba b napHu yMyMuil OYnyBYMCH SKaHNUTH
xemub unkaau. By Macana waprura 3up, aysKy (a, b) =1; ,

¢) Eun. (a, 6) =d Ba a =dx, b = dy 6¥ncun, 6ysna (x, y) = 1. By
xoinza

(@a+bm)=(d(x+y),dey)=d(x +y xy) = d. lemax, (a+b, [a,5])
=(a, b).

24. Ewm. x Ba y — u3naHa€rran corsiap 6yncus Ba (x, y) = d, Oysaas
x =dm Bay = dn Ba (m, n) = 1. llaprra k¥pa, x + y =‘a‘(m+ n) =667 =
23-29. lllapr 6yimya %’4;%=120, Gyunan [x,y]=120-(x;»)=120d, Gomxa
{x+y=23-29

=120d*
CHCTEMaHK XOCKJ KinaMHs. d (m-' n)=23-29 nan d= 23 Bad=29 d=1

éxu d =23 - 29 - ypurnu ﬁynmaw:m) Oy muruu MY‘VIKHH d = 23 6ynranna, x
=3552,y=115.d=29 nax =435,y = 232. :

. 2

TOMOH):laH Ix, y]——-::> 5 '=1204 &xu x)= 120d4°. Bynapnaﬁ i
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25. Eunm. x Ba y — Hoi‘a'éwryM coHnap Ba (x,y) = d 6yacut. V xonna

%:m,-;:=n, 6yana (m,n) = 1. llapt 6¥itimaa m+n = 18,

m+n=18
mnd =3-5%-13
KWIaMH3 Ba YHHHT eunMu m = 5, 0 =13, d =15 6ynapu. lemak, x = 75,y =
195.
26. Eaum. Hlapt 6¥iinva, a = 899, b = 493. EBxnuag anropurmura
Kypa:
a=b-1 + 406, b = 406-1 + 87, 406 = 87-4 + 58, 87 = 58-1 + 29, 58 = 29-2
6ynagu. Oxmpry MKKWHYIY TEATTMKAaH Gomab,
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 6unax conamTHpcak, x =- 6, y = 11 kennb unkagu.
27.a)17=a(-10)+6 - 23 =ax + by,
6)43=a-(-4)+6 - 5=ax +by,
c)47=a-2+6(-5)=ax+ by.

28. a) Egum. x = 45u Ba y = 45v, 6y epna (u,v) =1, E:% LaH
v

[xy)=Z="—=—=mnd =975=3-5*13. Byunaﬂ{ HH XOCHJ

u=11Bav=7, npeMax x =495 ray = 315;
6) Eun. x =20u Ba y = 20v, 6y epmra (w,v) = 1, uv=21 pan u = 1; 3;

7; 21 Ba x =20; 60; 140; 420. y= 3400 6yrannuru cababnu y = 420, 140,

60, 20;
n)x =140,y =252.
29. Eunnt. (a, b, ¢) =d Oyncen, y xonga a = md, b = nd, c = kd

a+b m+n ,a+c m+k 6 b+c n+k a+b a+c b+c
—s—d— = ——d; —d. b _—, —, —
2 2 2 2 2 2 YHIaH, d con 2" 2" 2

COHJIAPHUHT yMyMuit 6FiTyBuncH 6YnMmmnm xypcatagn.

dapas Kuamus, (“*b 3;, ﬁ}-"-):D 6ynnan djD a—;b=m,D;

a+c b+c
5= n,D; ——=kD. BUpHHYM Ba MKKMHYM TeHTJIMKNAp AMFUHIMCHIAH

YHHYH TEHTIUKHA aitupub, a=(m+n-k)D wu Tomamms. Ly ycymma
b=(m-nm+k)D,c=(-m+nm+k)D  mapam  Xocun  Kwiamus. By
TeHrKIap/IaH

142

“A

a, b, ¢ napsunr D ra Gynuuuing kennb 4Kand Ba NEMaK, D|d. Haruxana

D=d abHu, (abc)—(-‘-’—42 %c-, b;c)-

30. a) Euuwt. (g, b. ¢) =d Oyncus, y xonza (a, b) = md, (a, ¢) = nd,
(b.c) =kd, 6y eppa (m,nk) = |. By TeRrIMKAaH adm B2 dn ra 6ynuHHIIM
Kesib uMKany, AeMaK, a = dmna. Xynau uiyHpaii: b = dmkf; ¢ = dnky. By
epaa(a B y)=1.

[a b c] = dn,nkapy Z'IZA aﬁ}' (bmna)(amkﬂ) (dﬂk}')d abc(a,b C)

dzmnk dm-dn-dk "~ (a.b)(ac)(b c)

6) Kypcatma: [a,5]=— @ b)

31. Eunw. gN = 100g + bg = 100g + a — a + bg =am — (a - bg),
GYHAAH TACAMK TYFPUANrH Kenub uuKaay, YyHKH (gm)=1.

32.a) 1;

6) Ewm. (10n + 9, n+ 1) =d Ba 10n + 9 = dx, n + | = dy 6yncun. ¥V
Xonja

10 (dy - 1)+ 9 = dx éxu 10 dy - | = dx Ba HaTwxaga d =1.

¢) Euuut. Arap (3n + 1, 10n + 3) =d ©¥irca, y Xonaa

{3}')’;’;‘; u {3;’;':‘;:‘3‘;"" Gynnan 1 = d(10x — 3)) sa d = 1.
Macanaayn EBKnnj anroputMu épaaMHaa XxaM e4uin MyMKHH.

33. Eunmt. (g + 1)N=10a (g+ 1)+ b(g+ 1) =am+[a+b(g+ D],
Oy eppa
(g +1, 10g +9)=1 (32 macanara KapaHr).

34. Eunm. (g, b) = d 6yncun, y xonga a = md, b =nd, (mn)=1.5a +
3b=
(5m +3n)d , 13a + 8b = (13m + 8n)d Tenrnuxnappas Sa + 3b Ba 13a + 8b
napruHr yMyMuii 6¥ayBuncu d 6ynamu. (5a + 13b, 13a + 8b) = D Gyncun,
y xonga Did, 5a +3b=mD, 13a + 8b=mD.

Bysnan a = (8m; — 3m)D, b = (Sn; — 3m)) =DBa D, aBab
napuuHr 6yaysqucy, Aemak, D|d. Hatwkaga d = D.

35. Equnu.

1 1 2a+b

+p) =
P a(a+b)( a,b)=1 naH (a, 2a +b) = 1 xenunb yuxkany.
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(2a+b,a+b)=1mu Kypca"ra;’m. (2a + b, a +b)=d > 1 6yncun, y xonga
2a+b=dm,a+b=dn, (mn) =1, nemak,a =d (m-n), b =d (2n - m),
AbHH d|a, d|b Macana waprura 2unmp.

3-§

36.a)211;

6) 2543, 2549, 2551, 2557,

c) 1201, 1213, 1217, 1223, 1229, 1231, 1237, 1249.

37. Equm.

n'+4=n'+4n’ +4-4? =(n=+2)2-4n2=(n2+2n+2)(,;’~2n+2).

38. Eaum. Bapya narypan COHNApHWM 5n, Sn % 1, Sn + 2 xypuanwaa
€3U0I MyMKHH. 57 KYPUHMIONATY COH Ty6 coH 6§nanu, arap n=1 6ynca, y
Xonga p=5, 4p,+1=101, 6p°+1=151. By p uunr xpiimatu macaia LIApTHHU
KaHOAaTNaHTHpaH.

Bomka Gympmail comnmap MaBKyR 3MaciWTHHM Kypcatamus. Arap
p=5Sul G¥mca, y xomma 4p*+1=5(20n%8n+1) — Mypakka6 com, arap
p=5n+2 6ymca, 6p’+1=5(30n%: 24 n +1) - Mypakka6 con Gynagn.

39. Euum. Bapua matypan COHNlapHu 6k, 6k + 1, 6k + 2, 6k + 3
KypAHUM/a &3MI0 MyMKHMH. 2 Ba 3 man Tamkapu 6k + 1 xypunMmaarux
COHIap Ty0 GYnmummM MyMKuH (TECKAPHUCH XaMMa BakT Ypuru oMac, spEM
Xap KaHmait 6k + | xypmummpmarn CoHnap Ty6 con Gynmacnyru xam
MyMKUH). Arap p = 6k— 1 6¥nca, y xonaa p + 10 = 6k — | + 10=3 (2k+3)
— Mypakxab cow; arap p = 6k + 1 6ynca, yxommap+14=6k+1+ 14 =
3(2k + 5) — mypaxxab6 con. Illynnaii K6, 6up Bakrna p + 10 Ba p + 14
CoHnap Ty6 Gynamuran 3 nau karTa p Ty6 COH MaBXyHm 3MaclHTHHH
Kypcarmuk.

Arap p =2 6ynca, p+ 10 Bap + 14 — Mypakkab connap 6ynamu.
Arap p =3 6¥nca, p+ 10 Bap + 14 — Tyb connap 6ynanu. Jlemak, 6urra p
= 3 COH Macana IapTHHH KaHOATNaHTHPALN.

40. Eqmmy. Ulapr 6¥itvaa, a > 3, m = 3¢ + I,n=3t+2.28a3 gan
bapn Ty6 cornapnu p = 6k + | Kyprunumina ndomanam MymknH (39
macaiara Kapar). Arap a=p = 6k + Lyxompaa+n=6k+1+3t+2=3
(2k + t+ 1) — Mypakxa6 com; arapa=p=6k-1,yxonga a+m=6k—1 +
3t+1=3(2k+#) mypaxka6 con.
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41. Eunm. p — n! muAr TY6 G¥nyBuucH. p < n! — 1 Oynrannurn
cababmi p<n!

Bowka Tomougan n! p ra 6ymaumaiimm, Gyunas n < p. Ilyupait
kwmb, n<p<n! (6y ucbormaH Ty6 CoHNap COHH uekcus Kyuiura xemmb
uHKaaH).

42. Equm. [Hapr 6y#iusa, 2p + | — T¥na ky5, T6HM
2p+1=Qx+1V=8"+12x2+6x+1 =2x(4x2+6x+3)+1,
OyHnaH
p=x (4x> + 6x + 3). p —Ty6 connwrynaH x = 1 Ba p = 13, myHusr yayH
2p +1=27=3* - srona con.

43. Egum. Onaun Hatypan comnap Katopuna 5 pad 6ouuiab yura
KCTMa-K€T KeiraH TOK cCoHnap Oapuach Ty6 6yna onMmacaATvHH
xypcatamus. (apas Kunamus, xap 6up Ty6 comnap xydra opanapuaa
6uTTa Mypakkab con xoitnamran (3rusak comnap). Ty6 coHNapHu OyHgail
KOMNAIIHIUN eTapnuda 3w 6¥nagu. ¥V xonna Ty6 COHNapHu 6»n—1 Ba 6n+1
[MaKTMNA TacBHpNialll MYyMKWH Ba YNapHHHT pakamnapu 2n—1 Ba 2n
6ynamy.

n=1,2,3,4,5,6, ... 5e6 6n—1=5, 11, 17, 23, 29, 35, ... (6y counap
pakammapu 2n—1=1, 3,5, 7,9, 11,...) Ba 6n+1=7, 13, 19, 25, 31,37, ... (by
COHJIap paKamnapy 2n=2, 4, 6, 8, 10, 12,...). Bynzuaun x§punanuxy, Xap 6mp
COH J3WUHWHI pakaMH yuNaRTaHVIaH KaTTa: 6n— 1> 3 (2n -1) Ba (6n + 1)>
3:2n.

44. Kypcarma.

Harypan cownap xaropuparu connapru 30k, 30k + 1, 30k + 2, ...,
30k + 15 makmwina Taceupnaitmus. By cownapnan p = 30k + 1;30k+7; 3Ck
£ 11, 30k £13 nap Ty6 cornap 6¥aUIIN MyMKUH.

45. Eumin. Arap p—1 Ba p+1 counap opacura 3 nam karra P COH
xoltawupunca, (p-1)p(p+1) k¥naiita 3 ra 6§muHanm. p>3 Oynraunuru
cababmu (p-1)(p+1) xymaiitva 3 ra 6ynuBnuM Kepak. Bomka TOMOHIaH
(p-1)(p+1) 8 ra Gynunanu, yyukm arap p—12 ra 6ynmrca, p+1 — xeu
Gynmaca 4 ra 6ymmunm xepak. p~q’=(p-1)(p+1) - (g-1) (g+1), 6y epma
(p-1) (p+1) Ba (g-1)(g+1) nap xap 6upr 3 ra a 8 ra 6yamnamm. lemax,
pz—q2 24 ra 6ynuHamA.

46. a) Eynw. Arap p=2 6yica, y Xonna p+10 ~ Mypakkab coH. Arap
p=2q+1(g=1, 2, ... ) 6¥aca, y Xonzua p+5 — Mypaxka6 com.
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47. Ewnm. p=2k + 1 kyplsumparu Tok coH. p = mn (m > n)
KyPHHHIIIA KYTIalTyBYMiapra axpancud. Y xbnna, HIyHOai x Ba y coHnap
TOMWIARMKY, Oynap ydyH Kylinpary cuctema VPHHIH:

X+y=m

{x— y=n’

m; =, y= ﬁz_—" Jlemax, Mypakkab p y<IyH:

Oynpau x=

N Ve 2 m+n\2_{m—n :
p=mn=(x+)(x-y)=x yz_( R )
Arap p Ty6 6¥ica, yuu P = (2k + 1)1 Arona maknpa &uw MyMKuH. By
Xonja

m =2k+ 1 =p, n= k’neMaK’p=(ﬂ2+-n-)z_(m;n)2 =(pT+l\2_(pT—l]:-
J

. +1Y (p-1} .
LWlynpaii  kumu6, p=(pT J _(pTlJ KYPHHUIUAA TacBUpAAHML

2 2
faroHa 6¥nca, y xonna p —1y6 coH; arap p=(m2+") -~ mT‘") KypuHuIIga
o\

TacBUpnaHTaH 6¥ica, p — Mypakkab com.
48. 47-macana waprugan Tok Connapuu (x+y)'(x-y) xypuHuLmaru
KyDaATyBIMIapra apaTHILHKUHT KyHAuaary ycynu keamub umkamu: p=x—*

TEHMMKAAH p+y*=x’, ALHM X MM TONMIN yuyH p ra wyHpmaii y (ysp—")
2

HaTypam COH KBAJDaTWHU KYHMIN KepakkW, HaTHkana Py ivraum
KBafpaTaaH (xz) ubopar 6yncus. lly ycynaa Y Ba x H4 Tomub, p (x+y) (x-
Y)=mn. :

a) Ksanparnap xansaminan doiipananud, 6643 conura sxun oynrax
coH 6724=82% onamu3. 6724-6643=81=9. Hemak, 6643=822-9=(82+9)
(82-9)=91-73 =7-13.73;

6) 1769=61-29; c) 3551=67-53; &) 6497=89-73.

49. B, N=a’+b*=c*+d® Ba a sa b, ¢ Ba d — COHNApHMHT Ky (hT

TOKITMIY Xap xun 6yncun. a Bac, b pa d — JaPHUHT XKy (T TOKIUIM OUp X1
neb onamus.

(a-c)(a+c)=(d-b) (d+b) Terrmmxaay, 22¢4+0_% yeny6 auxann.
d-b a+c v

Bynna 6MpHRIM KaCpHH ! ra Ba MKKHH4Y KacCpHM ¢ ra KUCKapTHpUiraH ae6
OJICaK, SbHH
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A

a-—-c=tu,d+b=cu,ak=cv,d-b=t.V xonna, a=m;”,b=“‘——"’ 6ynamt.

Hatmwxana, N =a* +5° =%[(m+sv)2 +(sn—tv)2]=::-(uz +v2)( +5%)

50. Exwmu. 972 + 235 = 1000009 = 1000° + 3% gan 1000009 con
UKKY YCYNna MKKM COH KBalapaTiapH HMFUHAMCH KYpUHMINR E3MIMINM
kenud uukanm, nemak, 6y con Mypakka0 Ba 293 - 3413 ra teur.

51. Exnm. Kytingary Eiinnmanu kipaMus: \

o s a* -1 (a’—])(a“+a°+a°+a’+l)
a +a +l= =

_f.2 8 _ 7 5_ 4 3 _ .
e (a—l)(a‘+a‘+al+a+l) —(a +a+])(a a +a —a +a a+1),

By epaa a"”+ad’+a*+a’+1 KYIIXal a*+a’+a*+a+1 KYTIXangra KYTXagnapeA
6y nmu xonpacura acocan 6ynuuran. Hatmxkana,
3943°+1=(32+3+1) (3F-3"+3°-3*+3°-3+1)=13.456l.
S2. Eumu. Arap g — tok 6ynca, 1 + 2k coH 1 + 2 = 3 ra kappann.
Arap k —xy¢r 6¥nca, y k= 2n ra &u k = 2nm (m > |1 Ba TOK COH), &ku k =

0. Jlexun 1+2* =1+2""'=(1+22')";1+21'ra kappanwu (arap k = 0 6¥aca, 2 ra

xappaiu). 1+2" con Mypakkab coH 6ynamm. Jlemak, Gapua k = 2" man
dapxmm & nap yayH 1+2° con Mypakkab con 6ynamu.

53. Ewvm. (@, f)=1, (a, f)=2" maprTnapHu KaHOATNAHTHPYBYM Gapua
a Ba [} slap y9yH a” +4” Mypakkab COH SKaHNWIMHHM Kypcaramus. (a, f)=1 —
6ynu6, ToK Oynca, y xompa a=dm, p=dk, (mk)=1 Ba
a“ +b” =(a"')d+(b’ )d a" +b' ra kappanu. Arap (a, ) = 2"d xy}t con 6ymu6,

d>1-tox 6ynca, y xonna a=2"dm, B = 2"dk Gyunan, o +5° =(a"’“’ )" +(b’" )“
con (a™~)+(6™*)ra xappam. Jlemax, (¢, B)=1 Ba (@ B)=2n maprnapun

KaHOAT/NIAHTHPYBYH ¢ Ba P NnapiaH Tamkapu 6apua Xomnapaa a®+b° com
Mypakkab 6ymamu. Teckapu TacoMK HOTYFpH, Macanan 2'+3%=25 —
Mypakxab COH.

54. Eunin. n — Mypakxka6 con 6§ncun, n=ab (@>1, 5> 1), y xonna
2"~ 1=2"-1=(2%" -1 - Mypaxka6 con. Teckaps TacTHK HOTY¥pH: 2p —
1 xamMMa BakT Ty6 sMac, Macanan 21 — 1 =23 - 89; 22 — 1 =47 . 178421.

4-8
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b
55. )82 - (21,21 1411610,L12);

103993
H—222 _ .
) 35102 (3,7,15,1,292);

)m-(o 11,2,116,2);
355

113

S6. a)—-(3 21,2,2); MyHocu6 kacpnapu: 3,4 11 15 131 277

===(3,7,16);

)—IE:(O 2,2,3); MyHocu6 kacpnapu:
foo =(3,3,3,3); MyHocu6 xacpnapu: % 10 333,

103993
dy——=— 3302 335, =(3.7:15,1,292); MyHoCHG Kacpnapu: 3 22 333 335 103993 277

"106°113° 33102 " 74
58. a) 3; COHHH y3nyKcu3 Kacpra &amus: a)ﬁ=(o,1,3,l,l,1,2);

Xanpan épaamMuna
K 0 1 2 3 4 5 6
qk 0 1 3 1 1 I 2
P; 1 0 1 3 4 7 11 29
O 0 1 1 4 5 9 14 37

KacpiapHH Toramus,
AT L1 oo08<00r Lonso
0.5 oo v =" 0L 5=0.78 opTuFy 6unay.

59.4 —b— 2633 lﬁ 1 -
V9923510 557 ’D ’)

60. a) x—2, b) x=2.

11953

5-§
6l.a)—3;b)11;c)l;d)2;
62. Evum.
x = [x]+ 6y Bay = [y]+ 6, 6yncun, Oy epra0<0,<1,0<8,<1yxommax
=B DI 81+ 6,). Arap 0 <9, + 0, < 1, [x +]= Ix]+ [

arap .1< 6; +6,<2 6ynca, [x + yp [+ [¥] 6¥namu. Harwxanapuu
GuprnamrTupcax,

[x +y] = [x] + [y} uu xocun xunamus.
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63. Eunin. [x] vu tabpudmra xypa, Macana mapTura acocad ax = m
+ 6,6y epna 0<6<1Baag# 0, 6y TeHIMKIaH x=m:0

HHA XO0CHN

KWiamu3,
64. Evinu. 12,4 m = 86 + 6, Oy epma 0 < 0 < 1. TeArnmukawm 5 ra

Kynaiitupamus: 62m = 430 + 56, 6yHzan m = =

Aan 0< 56 < 5 Ba m OyTyH mycbar coH O6ymumM ydyH z=58+259

OyTyH

6ynuum nozum. ¢ = 1 ned oncax, 6 =% Ba m = 7 HH XO0CHJ KHJIaMH3.
65. Equm. [3] =n=221, [-’l] =n=£23.
4 p=4n+l 4 4 p=4n+3 4

66. Equm.

a= mq+!05r<mexu——q+— 0< <1, 6y epnaHn g= [EJ eal£]=
m

m
67. [—] =[k+lJ=/c=ﬂ"—‘.
2 =2kl 2 2

68. a) Eumm. 2 < x> < 3 &m 2<p|< 3, 6ynpan
B <x<—2;6a\2 < x< 3 HM onamwus;

©) Eumin. x + | HUHr KpiiMaTnapy Ba GyHAaH X HHWI KMHAMAamiapu
xam GyTyn 6ymuny 3apyp. By kuiimatnapna 3x® — x xam 6yTyH 6ynanu sa
Gepuiiran Terrnama 3x* — x=x + 1 ra Tenr Kywin 6ynamy, 6ynmat x = 1 uu
OJlaMu3.

¢) Eumm. bepwiran TterHriamamu 0 < x < 4 xwiimaraap
KaHO2T/NaHTHpa/H, Oy

a-r
m

S

KuiAmaTiapaa -z-x 6yTyH Ku¥MaTiapHM KaOyn kwiamu, FpHA ; x=0;
1 2
1323

) x=0; 1.
107 10°
e | — 1450.
69 [786] [786] ]

99
9997 1999 '”]
70. Eunn. 999- [ S ] [T]+ 5

= 686.
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[y 2]
71. Equan, 100- [100]-[@]{"’—0]:33.
2 713 )"
72.98.
73. 488.
74. B(2311;5,7, 13, 17) = 1378;
75. B (12317; 3,5,7) =5634.
76.393.

77. [%J+[%]+...+{%]+|:%]=p"’l+...+p+l= ‘;:ll.
78.

a)l0!=2".34.52.7;

bi151=2".3°.5%.72.11.13;

€)201=2"%.3%.5*.7%.11-15-17-19;
d)251=2%2.3".55.7° .11 13-17-19-23;
€)301=2%.3".57.74.112.132.17.19.23.29,

20!
79. —=22.11.
Tonoi 13-17-19.

80. Eymin. ,
1000! 1600 1000 1000 1007 T100
=Toor=" Oy epna a[ = ]+[ n ]+[ 301-| [ ] L49]+a LLIapTHU
KaHoatnaHTupand, 6ynnaH o = 148 xemu6 yukagy.

81. Eyum. (Zm.;.l)u (2m+l)l_(2m+l)|
@mi mi2®

k k
Z[szl]-Z[%], 6y epna p* <2m+1< p*.

i=l P =1

82. Ewmu. Vixtuépuit 6ytyn x = k (@ < k < b) abeuucca yuyn
[@()]+1 O6yryn opnunaranz Ba 6epunrau Tpaneumxmnr HuMia Ba

Arap p > 2 6¥aca, y xonaa

qerapacuja xounamany. femax, HYKTaNap COHH Z([ f()]+1)ra Tenr.
k=a
83. 126.
84. Eunu. Illaprra acocan, a = 4g + 1 &xu g = 4g + 3 ra TeHr.
bupunau xonna
. [§]+[—?]+[%]=q+2q+3q=6q=@. Hkxunun xonm xam xyamd
LOYHAAH TEKIIAPUNAIM.
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Sde

85. Eunin. a = mq + r 6yncvn, 6y epra 0 <r<msa(r,m)=1. (r,m)
=]
wapt Gapua m < 2 nap y4yH 6axapunuinuaad r = 1 kenu6 yuxanu. Hemak,

MZ_I[ (Q+—-)] qz a- l"’(”; N _ (a 1)2(m l)

=l

8. Eymn. x = [x+a, 0 < a < 1 Oyarawiurugas
[x]+[x+%]= 2[x]+[a +-ﬂ, Oynnan ‘

lsw- Lal, ea[a'+ JO ra éxu 1 ra Tenr. 2x = 2[x]+ 2a Ba [2x] = 2{x]
2

+ [2a] 6yarannurugan [x]+ [x + %J =[2x]-[22] +la + —].

By epaa [a+ ;] [22]= Oeku[a-i- ] [22]=1.

87. Euwn. TeHrnaMaHWHT Xap OUp KCMHUHH y 1eb Genrmnalb,

y<X<—Z_<y+1 HuM onamus, mysx<(m-1)(y+1). By TenrcHNMKHM
“m m-1

KaHOATIaHTHPYBYH X Nap MaBXyaA OYnuimu yuyH my <(m-1)(y+1) €&kny <m
— | ulaptaap Gaxapunuiuy 2apyp Ba erapny. byHaad KyiHunarn Hatmka
kenub ynkamu:

my <x <m - 1) (y + 1), 6y epaa x — y< m — 1 wapThu
KaHOATMAaHTHPYBYH 6YTYH COH. ,

88. Eunm. ax® + bx + ¢ ¢ynxuma pa my 6unan 6upranvkza [ax” + bx
+ ¢] dyrxims a > 0 na Kyhvnas, a < 0 1a 3ca OKOpHAaH qerapanaman
- 40(:1I
J
conra Tenr. 11y ca6abnu a > 0 na Gepwiran TeHrnama e4uMra ara Gynanu,

b* —4ac

Wxkata xonaa Xxam [ax” + bx + ¢] $yHkums uerapacu l_

arap, [— ]sd— mapTt 6axapwica Ba (pakaTr Imaprtama, arap a < 0

2_4
6¥y1ca, 6y mapT Ky#uaarnaa: [—[’4—““]2 1.

89.2) 0, 6;6)=; c) 0; n).
90. a) 624; 6) 2418; 30; c) 1440; 8; m) 1960; 12; e) 2808; Z4; ¢)
3844;30.
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91a)12483612’2491836725 10, 20, 40, 15, 30, 60,
120, 45, 90, 180, 360;

6)1,5,25,125, 3, 15, 75, 375.

92. Equm. S (2°) =2%"'— 1 =2.2°- 1, gemax, m = 2°, €N.

93. Euvwi. Arap p coH m KU N HUHI KAHOHMK éilunManapuHHuHr
GUpOpTacHTa @ KYpPCaTKu4 KMpea, Y XO44a T (mn),Bat(m) - tn) gaa+1
KynaiitmMa Mamlcyn Arap m Ba n HHHI KaHOHMK EHMIMalapuna MocC
pasumpa p°® pa pP nap Gynca, y X0I4a mn HUHT KAHOHHUK &iimnmacuna p**P
MaBxcya Ba T (mn) paru o + B + 1 kynaiirMara t (m) -1 (1) 1a KaTHAUIYBYH
(@+P)(B+1)>a+p+ 1 kymaiirma Moc kenagu. Jlemax, arap (m,n)>1,y
xonma T (m) © (n) > t(mn). Arap r m €KH n HUHC KQHOHUK EHMIMACUra
KaTHaIlCa, JOKOPMAA KaiJ KWIMHrauuaeK, S(x) Hu Xxucobnaur MyMKuUH.

a+fi+)

Mkxrryu xonza S(mn) ra kupyBuu ”p_l ) xynai‘{nfara S(m) S(n) ra

a+l B4l _ a+fl-2 a +1
xapysun 21271 p +2 1 kymaitrma moc kenagu.
T+P2

p-1 p-1  (p- 1) ReE)
P

N _2{p-1)(p"-1)
T-(p ’H_l)'_—ll_'

TEHIIMKHM  YPUHINWAUIMHY

a-l _ 20 a+3-1 __
OCOHIHUHA KYpcaTUll MyMKUH, 6ynpan 2 11 L4 11 P 1 !
p-1  p- p-

Hemax, arap (m,n) > 1 6¥aca, S (m) S (n) > S (mn) 6¥1agu.
94. v (m) = 20, S (m) = 5208, 8 (m) = 196810.
95. Euum, V3ununr Oapya 6ynyBamnapu Kymairmacura TeHr 6¥:aran

m Harypan cou m=Vym'™ renrnama EpAaMufa aHUKIAHANM, TBbHH T (m) =

2 6yHnas Macana e4uMH Keaub uKamu.
la+) _

96. 5, (a)= H”’
=1 l
doiizanauusr.
97.a) 52 (12) = 120; 6) S, (18) = 455; c) S; (16) = 341.
99. Euumt. 2° (2**' ~1)=m Ba 2°*'~1 = p, 6¥ncun, y xonza S (m) =
S(2%- p)=(2* ' -1)p +1) = 2* 1 -1)2°* 1= 2 .
" 100. Equm. 99-macanara acocan, Xap KaHgaii MykaMmarn con 2° (2°*!
= 1), xypurmuiaa 6ymumumy ucbornaw kepax, 6y epma 21 — Ty6 com.
m = 2% Gyncun, (¢,2) = 1 Ba S(m) = 2m, apum (2°*'-1) S(q) = 2! - g,

I(jpcam;ua. Martemarux uHAYKUHS yCyIMaaH
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P

6ynnan Skq)= 2°"'. kBag=(2*"'- 1)k, k EN. ka (2*"' - 1)k cornap g Hvmr
6y.TyBunnapu 6yané ynap #wruRIoucH & 2%! = §(g) ra Tenr, Gynnan gq
Gouika HaTypan OynyBumnapra sra smac. [lemak, g =(2*'-1)k — Ty6 con,
6yHzan k=1 8a2°"'— 1 — Ty6 conmup.

101, Eunm. S (m) = 3m Teurnama m = 2% -p p, YuyH
@*'- DA +p)(1 +p2)=3 - 2° pyp, KypuHumra sra. Arap a = 0 6yca (1
+p) (1 +p2)=3pips €ku 1 + py + p,, 6yHnau p, Ba p, Kyt con 6ynumn
xepak, Oy aca Ypuiu 3mac, uyHku 1 + p; Ba | + py xydT connap. Jlemak,
a70.Arapa=1(1+p) (1 +p)=2p; pr€xu | + p\ + p, = p, p,, TpHM |
+p1=p2 (P - 1); py— 1 =2n 6ynranmurunad n + 1 = p, n, 6ysnand n=1 Ba
p2 =2, 6y aca ¥puHim amac. Jemak, a #1. Arap a =2 6¥nca, 7 (1 + p;) (1
+p,) =12 pyp; €xkn 7 + 7 (py + p2) = 5p) p2, OyHna p, = 7 (€xu p; = 7) Ba
p2 = 2 (8xu p; = 2), Gynpaii 6ynuim MyMxuH aMmac. Jlemak, o # 1. a =3
6ynranpa 5(1 + pi)(1 + p2) =ypyp2 &n 5 +5 (p. + p2) = 3 py p», Oynnan
p1 =5 Ba p, = 3. lllysaai kunub, Macana MapTHHY KAHOATNAHTHPYBYH SR
KWMUMK HaTypan coH m =23 - 3 - 5 = 120 6ynagm.

102. Eunm. apr 6¥iimua, m=prp= Ba (1+p) (1 + p) =
6ynrawmuruaad ay=1, ;=2 Ba m=p,; p2’. Bynaau Tamkapn, S(m)=28, sbHu
(1+p)(p22+p,+1)=28, Gynman 14p=4 Ba p,p,+1=7, ssrM p\=3, p,=2.
Jlemak, m=3-22=12,

103. Euum. Macana maptura kypa, m=p{"py?, (20,+1)Q2a+1)=15,
O6yunad 2a;+1=3 Ba 20;+1=5 , spHH ®,=2, a;=1. [lemax, T (m2)=(3a,+1)
(Ba,+1)=4-7=28.

104, Eunm. Mlapr 6yitmua (1 + 2a;) (1 + 20;) = 81, uKKH X071
ypwrun oy aumm MyMkaH: (1 + 20,)(1 + 2a5) =3 - 27 Ba (1 + 20,)(1+20;) =
9 -9, swHE a, = 1, 0,=13 Ba 0;=a;=4, Gynapnau T (m°) = 160 &xu t (m°) =
169.

105. Kypcarma. 4, dﬁ,d2 =dL . Iax QoiinanaHuHr.
108.N=2-3.5%
109. Egum. . m= p pH..po 6yncmH, y xomma T

(m)=(1+a,)(1+ay)...(1+a,). Arap t(m)=1(mod2) 6ynca, y xonma
1+0,=1(mod2) 6ynanu, 6ynnan a;=0(mod2), 6y 3ca , m — 6yTYE COHHMHT
KkBanpaTu 6ymmuwHE Kypcatagu. TeckapunaH, arap
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m — OYTyH COHHHHT Kaanpa‘f"n 6ynca, y xonna a;=0(mod 2) Ba Gyspau
(m)=1(mod 2) Hu XocHn KunamMus.

110. a) 2;6) 4; c) 4; ) 5; €) 9; §) 15; r) 46; X) 95.

111. a) =13; 13%; 6) = 22; 12%; c) ~ 80; 16%.

113, Esmut. n(p) < p TeHrcusnuxaaru P<-np),pr(@)-p<({@p-1)
n(p) Ba %<# HY XocHn Kuiamus. m (p)-1 = w(p - 1) mam
=(p-1) 7(p)

p-l1 p

71'_(m_2<7r(m-1)
m m-1

xemb uukamd. w(m-1) = 7w (m) TercmanUkmanH

HH oJlaMu3.

114, a) 200; 6) 192; c) 432; n) 320; e) 400; d) 1152.

115. a) 288; 6) 24; c) 480; 1) 388800.

116. 88.

117. Eauw. Macana wapru 6¥itnda, a = 3° 5% 7°. By comnunr Ditnep
bynamscn @ (a)=3""-2.5H 4. 771, 6=t geighl 1 Ulaprra k¥pa,
@ (@) = 3600 = 2%.3%.5%, pemax 2%.3%.5% .7+ =p%.32.57, Gynaan 0=2, =3,
v=1 Ba g=3%.5%7 = 7875.

118. Exynn. Iapr 6¥iiuaa: @=9@Ea)=(-1)(g-1)=12058a
, —1‘),(:1;_1);120; CHCTEMaH¥ XOCHI KUNaMH3. VHUHT
eunmu p=13, g=11. lemax, a=pg=143.

119. Eunm. Wlapr 63tiu4a ¢ (a) = @ (pag; )= p(p —1)g(g -1) sa ¢ (a)
= 11424=2°3-7-17. lemax, p(p —1)g(g =1) = 2° - 3 - 7 -17 &xu o0 —1)q(g
—1)=17-16 - 7- 6 Gynnaui p=17,g=Tsaa=17>- 7 = 14161,

120. Egum. Ulapr 6¥ituya,

#(@)= (A~ p (p-1)..57" (p,~1) B2 @ (a)=462000=2%3. 5°
7-11.

Hemak, ¢(a)=pi'(p,~1) por (P.=1)..p0"(p,-1)=24 -3 -53 -7 -11

Vur tomonaaru KYNIalTyBUMNapHU 4Han TOMOHAArU Kabu KypuHamaa
KYNaATyBYMAAPHUHET YPHUHK 2JIMAIITHPAMU3:

o(a)=p"" () P (p,-1)..0" (p, =)= (11-10)(7 - 6)(5 - 4), 6ynzau n=
HBaa=2;p,=782 0,=5;p;=28a 03=3;a=112-72- 5° = 741125,

121. Ewum. (g, m)=1 mapr Gaxapuirasza (a, m-a) = |1
GaxapyIHIIMHA KYpcaTamMms. Teckapucunu dapas xunamus, sphu (g, m -
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P-9 = 2. Hatuxapa {(

a)=d> 1,y xonga a =dk, m —a = dt, 6yanan m = d(t+k) 8a (a, m) =d >
1, 8y aca (a, m)=¥ 1 mapTra 3uAaup. m NaH KWYUK Ba y 6wnaH Ty6 6ynran
coHnapuy TapTHb Gunal E3amus:

1, a, @y ..., m—ay;, m—a,, m— 1; 6y katopna ¢ (m) Ta con Gop. Xap
KaHAait a; COHra m — a; COH MOC KeJNanu; ynap iuruHnucH a;+ (m — a;) = m,

1
Oy xy(QTNUKIap COHH %q)(m) , AEMaK, S= -im(v(m)

122. a) 24; 6) 54; c) 37500. \

124, Bupuwun xon (g, 2) = | 6ynranna YpuUHIM, MKKHHIA X0J1 3ca (a,
2)=2
6Yaranpa Ypurm 6¥nanm.

125.a) Eaumn. p (dn+2)=@ () 2n+ 1)=@ (2n+ 1);

©) Eunin. Arap (n, 2)=1 6¥nca, y xonaa @(4n) = @(4) @(n) = 2 @(n).
Arap
n=2% -k 6ynub, (k, 2) = 1 6¥ynca, y xonaa

@ (4n)= @ (27 k) =2""- @ (k) = 2 - O(2"-k)= 2 p(2n).

126. a) x = 3; 6) x = 3; c) TenrMama p > 2 ;na eumuMra 3ra 3Mac. p = 2
Ia NXTUEPNiI HaTypa COHJIap YUYH YpUHIN.

127. ¢ (b).

13709

128. a) 4 xacp: 0'70'T0° 0" c) 12 xacp.

129. @ (2) + @ (3) +...+ ¢ (n).

130.2) 9;6) 31;¢) 71.

131. Euum. Wapt 6yiivua (300, x) = 20 Ba Gapua x sap 300 nam
knauk, 20 ra KMckapTupranaan cyur (15, y) = 1, 6y epna 6apqa y nap 15
JaH Ku4uuk Ba 15 6unan y3apo Ty6; ynap conm ¢ (15)=8.Byy=1,2,4,7,
8, 11, 13, 14 counap Ba 6ynnan x =20, 40, 80, 140, 160, 220, 260, 280.

132. @ (45) = 24.

133. ¢ (36) = 12.

134, K¥pcarma. @ (a) HuHr xy¢mmarun 121 - macana Epaamuna
Kemnb yuKagy.

135. Euum. Arap (m, 2) = 1 6Jnca, y xonma @ (m) = @ (2m).
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136. iy
. 6. Exuu. m Ba n napauur ty6 6ynyBuncu p yuye @ (mn) cospa
;,xynau'ryaqn 6op, @ (m) ¢ (n) — connna 3ca (l—l)’, KynaiityBuu Gop.
l—l-<l, ’
p
6yiramwmry cababnn
P (m) @ (n) < @ (mn). Xycycuit ’
] . Xycyc
(m”), Terrymk m = 1 Gynranpa Gamapwlann.) yeirome ot m=e
138. =
8. Exum. @ (mn )= @ (Sp= (8) @ (1) -2=3 ¢ (u).
139. p". !
140. m.
142. a) Eupn. Tayce do
. . pMmynacunan x =23 8 (3> 0, z = 0;
. e >0,z=0;18Bau
Temni:;n;ﬁ:ix%:x:?, 2"‘; l3; 2. 5;27-15; 3; 5; 15 uMKOHMATAAPHH
; 32%-3;2%.5,2°% . 15 (@ = 2); 15 (@ =
- > 2); (a = 3)napuu
6) p# 3 na euum iyk. r =
5 MyK.r=3parT Epuii
2 Kalinarnp R, €HrnaManapug uxtuépuii 6yTyH x >
143. a) eyumu iyx. :
IL. BOB. TAKKOCJAMAJIAP HA3APHACHU
. SJIEMEHTJIAPHU
» Eaumam. A = yic:
modm) rap a = mq+r Gjnca, y xongaa—r=mgraa=r
159. a) x = 3¢; B) x = 1+24.
160. 2r ruHr 6¥myBuIapy.
:61. 8 HuHr 6ynyBuUnnapu.
62. 111151
o Kenm]i:::ﬂ ” - Arap n Tok cou 6¥nca, y xonaa n-1 Ba n+1- kerma-
) KYQT COHNap. Arap ynapaaH Gupu 2 ra Kappanu 6yica, y

XOJIfa UKKUHYMCH KaMuja 4 ra ka ,
=0 (mod 8), &xu n*= 1(mod 8). ppanu, myHuer yuys (n-1)(n+1) =n® — !

4 =
00a + 40b +4c = 0 (mod 21), nexun 400a = g (mod 21), 40b = -2 (mod

21
4c=4 (mod 21). >

OxMpry yura Takkoc1aMaHu Xamva-Xaj Ky1uaMus:
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400a +40b +4c=a—-2b+ 4c(mod 21). by epnas a — 2b + 4c = 0(mod 21)
HY XOCUJI KUNamus.

165. Euwmiwy. 11-31-1=340=5-68 B2 2°=-1(mod11) 6¥ynraHnura
Y4YyH OXHPrHM TAKKOC/IaMaHMHI MKKana TOMOHHHHA 68-aapaxara KyTapuo,
(25)=2340=211+31-1=)(monl1) ~ Hu  XoCHN xunamus.  CyHrpa
25=1(mom31) nan (2° y8=2'+3"1=1(pon31) sy Tomamus. By epaan A
l=1(mox11-31). By TaKKocCTaMaHil HKKana TOMOHHMHU 2 ra xynaiapud,
W3naHaeTrad TakKocnamauy TonaMms.

166. Eupumy. x = 3n + | Gynranna 6ynunysau 143-27"+9-729" ra
enr 6ynaqu. Bepunran mojtya byiu+a 27"=729" = |, WyHUHT YUYH

1+32749729"=1+3+9=13.

169. 4.

170. Eynnnwy. Hlaprra acocad, a = b + png (g=0, £1, +2, ...). By
TEeHMMUKHMHT MKKaNa TOMOHHHM 7 — fapaxara Kytapub, o’ =V +p'+l - a
(@a=0,=xl, %2, ...) HH XOCHJl KMJIAMH3.

172. Kypcarma. & 16" + a0’ + aa = O(mod 33)
TAKKOC/IAMaHUHI 4am TOMOHWAAH MOZy/dra XappainH 6ymras 999a; +
99gsa, COHHYU afpHIT KEPaK.

173. Euunuum. ) 9'° =1(mod 100) Gynranmury yays 9'%*" = 9" (mod
100).

9% = 9(mod 10) Gyarawnuru yuyn 9% = 9° = 89 (mod 100). VianasaéTras
paxamnap 8 Ba 9;

6) 7 = 2401 = 1(mod 100) 6arawuru yIyH 7'% = 1(mod 100), 6y
ephaH 797 = 7199689 = 78 (od 100). 7 = 1(mod 100) Gynrasmmrit yayH
7% = 7 (mod 100). Fisnauagrrad pakamnap OBa7.

174.x=0;1;2;...;9 (mod 10).

176.2)x=1;3;7;9 (mod 10); 6)x=2;4;6;8 (mod 10); c) X =
5 (mod 10);

£) x = 0 (mod 10).

177. a) m =9 fa yerMpManapHuHT TYna cucTeManapiu.
0,1,2,3,4,5,6,7.8;-8,-7, -6, -5, -4,-3,-2,-1,0;-4,-3,-2,-1, 0,1,2,3,
4, YernpManapHHHT KeNTUpHIraH cucTeMaapy:

1,2,4,578 -8-7,-5 4,-2,-1; -4,-2,-1,1,2,4.
6) m = 8 aa yernpManapHuHL Tyna cucTeManapu:
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0,1,2,3,4,5,6,7;-7,-6, -5, -4, -3, -2, -1, O;u:3, -2,-1,0,1,2,3,4

ém -4,-3,-2,-1,0,1,2,3.

YerupManapHrHT KenTapanran cucremanapu: 1. 3, 5, 7; -7, -5, -3, -1; -3, -
1, 1,3.

178. Euwwmmn. Bepunran CHH}  COMIapMHHHT  YMyMMit
KYPUHHIIALAH Ky AUIaruIapHH TONaMus:

25=83+1;-20=8(-3) +4; 16 =82+ 0; 46 = 8-5 + 6; -21 = §(-3)
+3;

18 = 82 +2; 37 = 84 + 5; -17 = 8(-3) + 7. Xocun KwIMHraH
KONIHKIGPHUHT XaMMacH Xap XM Ba yJiap MaH(uit 6¥iIMaran 3Hr KUK
9YerupMalapHAHT TyNa CHCTEMAcHHn Tawkmn kwiagy: 0, i, 2, 4, 5, 6, 7,
meMak, OepuiraH COHJIAp XaM HYEerMpManapHHHT TYNa CHCTEMacHHy
TalIKKI KWIaay.

184, Eunnumn. Xap 6up cosnu 6 ra 6ynub, 0, 2, 1, 1, 4, 5, 2
KONOVMKIapHH  Xocun  xunamus.  Tonwnraw  mauduit  6ynmaran
derHpManapiad (HOAaH Tamkapu) 6 Hu aitupu®, 0, -4, -5, -5, -2, -1, -4 —
afCo/moT KWIMMATH O KAXaTMOAH OSHT  KMYMK Mycbar Sy¥nmarau
YervpManapHM TonaMu3. AGCOMIOT KHIMATH >KHMXATHEAH 3HF KUYWK
gerupmanap 0, 2, 1, 1, -2, -1, 2 nappan n6opar.

185. a) x; = 1(mod 3), x, = 2 (mod 3);

b) x; = 1(mod 5), x, = 2 (mod 5);
c)x =2 (mod 5);

d) eqamnapu iyK;

e) X =3 (mod 5);

) xi = W(mod 4), x, =3 (mod 4);
g) X1 = 1(m00 5), X, =3 (mod 5).

186. a) x =3 (mod 7); 6) x =2 (mod 5); ¢) x = -3 (mod 1 1);
“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);

e) x =7 (mod 25); f) x = 5 (mod 11); g) x = 5 (mod 11); h) x = 11 (mod
24). .

194. Eunnvinm. x = » + o anMamITMpHIUAN KHPUTHG,

(u +@)" + afy + o' + .+ a,) = O(mod m) Hu xocun xunamus. By
epIaH KaBClapHu ouM0 auky6, KaliTafaH rypyxnampaan cyar
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u" + (na+ ay) YU+ LA+ @™ + L+ a)E O(mod m) un xocun
KIWiaMu3. a HW Wydpaad raunaiimMuskyu, no + a; = 0 (mod m) ypunm
6%1cun. Harmxana, «™ s Y3una caknaiiauras xan iyxonanu: u” +by™ +
.t b, =0 (mod m).

195. Eunnumu. n* + a; = 0 (mod m) TakKOCHaMaHW Ty3aMHs.
[Hapraas ‘
30+ 5 =0 (mod 13) xennb yuxazu, yHuHr eduMu: a = 7 (mod 13), nemakx,
X = u + 7 anmawTupamMu3. By anMawTupawsn 6epuiaran takxocnamara
Ky iub,

(w+7V +5(p ~ TP +6(u+T) -8 =4 +26)° + 223u + 622 = &’ +2u—
2=0(mod13) Hu XoCHA KIIaMH13.

196. a) (5,10)=5 Ba 7 conu 5 ra Oynuumaciury ydyH Gepuirad
TAKKOCNaMa euuMra ara smac. 6) x = 7(mod 13); c) x =8 (mod 17); )) x =9
(mod 19);

e)x =11 (mod 58).

197. a) x = 6(mod 19); b) enumu Hyk; c) x = 49(mod 153); d) x
=3(mod|83);
€) x =47 (mod 241). f) eunmu iyx; g) x = 41,190, 339 (mod 447);

h) x =61, 248 (mod 422); j) x =39, 196, 353 (mod 471).

198. a) eunmu iVK; 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. Eunnwug. a) ax =b (mod 21), 6y epaa (a, 21) =1, b€Z;

b) ax = b(mod 21) Takkocnama eyumra 3ra Symmny yqyH, Macana,
3 1a eqyumra 3ra Gyiuim yuyH (a, 21)=3 Ba b coHk 3 ra OynuHMLIH 3apyp
Ba €TapIUIHD;

¢) OyHmaii TaKKOCIaMaHH TY3MIIl MyMKHH 5Mac.

200. 1 woes.

201, Eunnumuy. Kb &3unaauran conHyu x 6mnau Genurnaiimns, y

X012
~ 523.10° + x = 0 (mod 7-8-9), 6y epnan x = -523000 = -352 = 152
(mod 504), &éxn x = 504¢ + 152. x Hunr kuliMaru t = 0 Ba ¢t = 1 za yu
xoHanu 6¥nanu. By epaa x; = 152, x, = 656.

292. x =200 (mod 440), avHu x = 200; 640.
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203. x =30 (;mod 31), avan x = 30, 61, 42.*

204.a)x=3+44,y=1-34b)x=3+ 131, )=-3 +81; "
C)x=22-37t,y=-25+43t;d)x=17 +37t, y =20 +451;
e)x=1+16t,y=1+ 27t ) eanumra sra smac
g)x=4+17t,d=-11-53; h)x =47 + 1054, y = 21 + 47¢; i) eunmn ity
Dx=4+16t,y=7-116k)x=9+37t,y=3 + 12, Dx=-7+15y=12
—23t.

205.x=2-4t,y=4+3t.t=0Bat=-] na Tanad KWIYUHraH XOCHN
6ynann.

206.x=3—5¢t,y=28 + 3.

207. a) x = 49 (mod 420); b) x = 4126 (mod 6300);
¢) x = 85056 (mod 130169); d) x = 9573 (mod 13923);
€) eaumu HyK; f) ewvn iyx;

208. x =25 (mod 60).

209. 299 Ba 439.

210. b) esmu #YK; c) eanmn i#yK; y1=7(mod 12) x2 = 4 (mod 12), v,
=7 (mod 12); %3=8 (mod 12), y3=7 (mod12).

I BOB. TUOPAHT TEHTJIAMAJIAPH

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;-5), (2;3). (9;9), (9;-11)
218. (1;2;3), (3;2;7

219. m=1,n=1

220. n=2, m=

221. . x=10, y=3

222. . eyumza 320 smac.

223. . %‘Hsm,zez.

224, . —;—(%+2ﬂ(q+(l+4q)l)),b=i+4pa,a¢0,q,l,pez.

1+4q
225- . £+ﬂl+ﬂ n Z.
2" 20 5 mmeEs
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TJIOCCAPHI
Ne Y3Gek ruauaa Pyc Taana VIHraH3 TRARAR

1. Tynnam MuoskecTBO Lots of
2. Tynnam anemeHTH Onements MHoxecTBa | Elements of the set
3. Bym Tynnam Ilycroe MHOXECTBO Empty set
4. Tynnam si1cMy TToxMHOXECTBO Subset
5. Tynnamnap tesrnurd | PaBeHcTBa MHOXECTB Equalities of sets
6. Counnap Yucen Numbers
7. Connunr kypcarkuan | INokasaren konuyecrsa | Quantity indicator
8. ByryH counap CenbIx amcen Of numbers
9. Ty6 connap Homepa raHubt Tub numbers
10. Mypakkab connap Cronaisle aucaa Compleks numbers
1 Apupnernx Apudmernueckan Arithmetic

) NIPOrpecHa mporpeccus progression
12 I'eomerpux I'eomerpuueckas Geometr.ic

’ nporpecus nporpeccus progression
13 V3apo 6up Kuiimatnu | B3auMHO 0ZHO3HauHbE | Mutual value

) MOCJIHK COOTBEUTBHA compatubility

OKBHBRIESHT OKBUBAIEHTHBIE .

14. J— MHOKECTBA Eqiuvalent paskages
15. TynnaM KyBBatu MowHOCT MHO)KECTBa Paskage capacity
16. CaHOKIH TYnnam CueTHOe MHOXKECTBO Countless collection
17. CauoKcus Tymnam HecaerHoe muoxectso | Countless collections
18. Hatypan connap Harypanusie yucna Natural numbers
19 Bynuauum Pasmenure bl TOAXOX The division

) MyHocabars approach
20 OHr KaTTa yMyMHMi Kpynueihuuii resepan | The largest general
- 6ynysun (OKVE) riaBa head
21 OHr KMuHK ymMymuii | Muaumanuas obuas Minimum total
- kappai (OKYK) KpaTHOCT multiplicity
22. AJropuT™ Anropurm Algorithm
23. Kacpnap Dpakcuu Fractions
24. 3amkup Kacpiap LenHbie apobu Chain fractions
25 Yexcons sauup beckonouneie uemknie | Infinite chain
“ Kacpnap Jpobn fractions
26. V3mykeus kacpiap HenpepsiBHEie apobu Continuous fractions
27. Teurnamanap YpaBHeHns Equations
28. Hauiom Jlymeiineie ypapuenus | Linear equations

) TeHrAamajap

29 Hxxu HoMabmyMan JIra Hen3BeCTHRIX Two unknown

’ TEHrIamanap YpaBHEHHS equations
30. Anukmac TeHrnamanp | Heonpeaenennnie Indefinite equations
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ypaBHedHs *

31. Euumnap Pemenms Solutions
32. Mycbat ewrmnap Tonoxarresie Positive solutions
peineHus
33. HoMabirym coH HewnseecTHblit HOMep Unknown number
34. DyHKUMANAD DyHKUHA Features
35. Takkocnamanap CpaBHeHus Comparisons
36. IOkopn napaxanm CpaBHEHHSA BLICOKGFO Hi gh-leye]
Takkocnamanap YpOBH3 comparisons
Wxku xapnu Two-dimensional
37. TaKKoc/amanap Jeywmeprie cpaBreHma comparisons
38. Tenrcuzmxnap HepageHncrtBa Inequalitics
39. Yerupmanap cuHdy | JIHCKOTHBIH Knace Discount class
40. Kymaiirysunnapra Pazpenut Ha Divide into
AKPATUIT MHOXWTEAH multipliers
41. I;:raizﬂa'ropnux Kom6unartopnas 3agaua | Combinarmy sum
42, Kombunaropuka Kombuuatopuka Combinatoricc
43, VYpuH anvamripum | TlepactanoBku Permuiations
44, KoadduimeHnt KoagpduumerT Coefficient
45. KoMOunauus Kombunauus Combination
46. HrobToH 6HHOMHK BuHom HiobToHa Nyuton bean
47 Burommas Bunomunamsie Binomial coefficients
) xo3dduipenT k03B HIMEHTE
48. V puHNanTTHpHm Tlepememenune Moving
49, Vmymunii eunm Ob1uee pelsenye Common decision
50. Bup xmuncnu cicteMa | OnHOposHas cucTeMa Homogeneous system
51. Cxanap Cxkansip Scalar
52 Hatypan connap MroxecTea Sets of natural
’ TYTIIaMK HATYpPaNHBIX YuCe numbers
53. fyyg:::ﬂnap xnc(;;xecma cebx Lots of numbers
{54 Pftmonan connap MHoxecTsa Sets of rational
TynIaMu PaLMOHANHBIX YHCEN numbers
55 Hippauvionan cornap | MHoxecTBa Sets of irrational
) TYTIIaMp HMppauMORalHEIX ukicen | numbers
Xakpkuii connap MhoxecTBa -
56. TYTLIaMHU JEHCTBUTETHBLIX JUCe Reality numbers
57. Kymxag - Muorounen Polynomial
58. Monyn Mogyn Module
59. Myc6ar TlonoKHTeIHBIH Paositive
60. Manduii OTpMuaTeNHbliA Negative
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MYHJIAPRAKA
C¥3 BOHIH
BYTYH COHJIAP XAJIKACHIA BYJIUHUIE
MYHOCAGATH
Ty6 Ba Mypaxka® connap. Ty0 counap TYrnaMHHHHT
YeKCH3TUrH. JparccdeH Fansupu
Bynuuum myHocabartu. Harypan coH  HaTypan
6¥nyBudNapMHUHT COHY Ba HUFHHAMCH.
DHr KaTra yMyMuil OYnyB4YM Ba 3HI KMUMK YMYMHH
Kappany. EBxiva anroput™u
Yexnu 3aHxup Kkacpnap, MyHocub kacpnap, xoccanapu
Connap Hazapusacuzia MyXuM QyBKLuAnap
Ty6 cownap Tapuxunan
CucremMaTHK COHJIap Ba yiap ycTYIa aManap
TAKKOCJIAMAIJIAP HAZAPUSICH
DJEMEHTIAPH
EyTyH connap xaixacuja Takkocnamanap, yJapHUHD
xoccanapu, yernpManap cuiu xalnkacu.
Ditnep pynxuuscy. Jiinep Ba Pepnma Teopemacu
Bupunun Japakand TaKKocjgaMmamap Ba  YIAPHMHT
€Ll YCyiLapu .
Takkocnamanap cHcTEMacy Ba YHUHT €4UMH
Auodaxr TeHraamanapn
BupunuM ZRapaxaid MKKKH HOMabaymnu Juodast
TEHrNaManapuHuHr OyTyH paldoHan e4MMIIapHHU
TONUIL YCYnapu
AHMKMAC TEHIIaManapHUHI YMYMUH euuMHU
Tenrnamany eMMIIHK COARANAWITHPHIL
Jlexxanap cMMBONIM Ba YHMHT Xxoccanapd. Ty6 mozyn
6yiinua 1oKopu Aapaxanu takxocjaamanap. Mkxunuu
Ba yuHH4H TapTubnu JquodauTt TeHriamManapu
Conuuur kypcatkuuu. Ty6 Momyn Oyitua unpexcnap.
Ukkn xamnu Ttakxocnamanap. Mkkunuu TapTHOmu
aHMKMAac TeHrjiaManap
Vumxuy TapTHOAKM aHMKMAC TeHraManap
MYCTAKHJI EYUII YUYH MACAJIAJIAP
JKABOBJIAP BA KYPCATMAJIAP
TAOCCAPAA
GOHIAJNAHMITAH ATABHETAAP
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