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C¥3 BOIUH

[lenarornka HHCTHTYTJapX Ba YHHBEPCHTETJapHHUHT Ma-
TeMaTHKa, MareMaTHka — QH3IHKA, MaTeMaTHka — HHop-
MaTHKa MYTaXxacCHCJAHrH OyaHMAapHAa YKyB peXxacHra
3]CMEHTap MaTeMaTHKa KYPCHHHHI KHDHTHJAHWH, V36eKk
THaI1Aa 6y MaB3y 6Jfinua JapCAHKHHHT AYKAHTH 6y KyanaH-
MalHHr ApaTHAHIWNra ca6ab 6Jann. By KypcHHHr Ma3MyHH
apH(pMeTHKaHHHI acOCHA TyWIyHYaJapHHH KapawaaH Gouu-
JaHalH. JHr OJAHH HaTypaJ COHJIap Ba yJap ycTHAa apHd-
METHK aManNapHHHr 6akapHJaHLWIH KYPHAHO, COHJIAPHHHT
6y mnnwH, 3KYB Ba 3KVYKuap xakuaa wmabaymotaap
Gepitaan. CYHrpa Kacp coOHnap TyIlIyHYacH KHPHTHJA1H,
LIy coHJIap ycTHAA Gaj)kapHaaaHraH aMmaanap, Mynocabar-
Jup XaKHAA MabayMoTaap 6epusaal. By tywyHya.ap nyxra
VpraHujranuaad cyHr GupJaiiManap (koMGHHATOpPIKA) Xa-
Ki1a MabiayMor OepHaHO, TaKpopJaaHalHraH Ba TaKpop-
JaHMafiaHran Omphalumanap Kapanaan. CyHwrpa 1ivHra
Tad.1J1YKJAH TeHrJaMa Ba TEHICH3JHKJAPHHHL €CUHIAHIUNHHE
KVpCaTHJHIIA TanabajJapHHHr ONAMHTH 606JapiaH oaraH
6H.IHMIapHHHHT fiHA XaM GofiHTHAHWHra HMKOH Oepand.
by kypcra TakpHGHR XHCOG6, XaKHKHIl COH, KOMMJICKC COH
TyulyHYa/llapH Ba yJap YCTHAa aMajJapHHHT GaxKapHaHll
TapTHOH, aAHaH aJMaMTHPHILJAAPD XaM KHDHTH.JraH.

TeHrnaMa Ba TeHrcH3JIHKNapHH HJOXH 6OpHYAa KeHIpoK
ypraHiira xapakaT KAAHHHIUH TanabaJapHHHT WYy coxara
TaaJNIyKJH MacanalapHH TYFPH XaJa KHJa OJHIUJapHra
wapoHT ApaTaan. COHMH KeTMa-KeTJIHKAAap XaKHiaa KHCKava
MabaAyMOT GepHJRIOH MaTeMaTHK aHaaH3 (TaxJaHj) KypCcH-
HH JpranHmaa TanaGanapra anda épaam Gepaau sa MakTal
MaTeMaTHKacHAATH MabAYMOT/NAp yMyMJawTHpuaagH. By
KypcHH 6aéH KHAHIIAA Wy COXAHAHT IOKOPH MaJiakajh My-
TaxaCCHCAApRHHHT $RKpAApH Ba HAFOP TaXpHGanapha HHO-
6atra onnnar. DyspaB x§fmaran acocuft MaKcan:



1) niaoxH Gopuua MaKTab MaTeMaTHKa KypCH Mabay-
MOTNApPHHH HAMHA HyKTan Ha3apaaH TYAaupub6, GaéH KH-
JIHL; .

2) oauii MaTeMaTHKaHHHr adpuM MacajJlapHHH Xana
KHJIHUITa NponeaeBTHKA fipaTHUI;

3) wmaktab yuyH 3apyp, J€eKHH O/l MaTeMaTHKala aJjo-
XHaa aTpodiMua KapaamafaHraH MacajaiaapHu Mydaccan
éputHwaan nbopar 6yaaH.

Kyanaumauu TaRépnauifia wy coxaga Mabaym G6yarau
apa6uéTnapaa atpodsanua pofinanannnau. bynna Kyfinna-
ry Gejrujailinap HilAaTHAALH:

1. N — natypan coHJap TYnJam,

2. Z — 6yTyH coujap Tynaamy;

3. Q — pauMoHan coHA3p TYNIAMH;

4. R — xakHKuf connap rynaamy;

5. C — KOMMJIeKC COHJIAp TYMaaMHy;

6. {x| -} —xocca 6unan Gepwiral x COHJAP TYMIaMH;

7.0f, T, H (0f-8, T,, H; moc papumiga 8- tavpucra, 4-
Teopemara, 3- xoccara kypa);

8. N — KOHbIOHKUMA GesrucH (Ba);

9. V — OM3bIOHKUMA GesarHcy (Exu);

10. % — yMyMHAIHK KBaHTOPH («HXTHEpH»);

11. 9 — MaBXyL/IHK KBaHTOPH («MaBXYHP);

12. g (x) | 9(x) — @(x) kynxan g(x) Kynxagra KONAMKCH3
6y/HHaAH,

13. a:b—a con b coHra KoanHKCcH3 GY.THHAIH.

Myasrud



I 606. HATYPAJI COHJIAP
1-§. APHOMETHKAHHHT ¢AH CHO®ATHIA KAPAJIHWH

ApudMeTHKaHH ypraHHII MaTeMaTHKa QaHHHH YpraHuil-
HHHT acocHii 60CKHYJapHAaH GHPHAHP. ApHOMeETHKaHH aT-
podpHya Ba 4yKyp YpPraHHIl MaTeMaTHKAKWH YPraHHIIHHHT
MYXHM KaJUTHAHP. ApHPMeTHKa JeraH HOM TrpeK4a COH
MabHOCHHH OHJAAMpPANHraH <«aDHTMOC» CY3HAAaH OJHHradH
6yan6, v coHnap xakudaru ¢aHaup. ApHPMeTHKAAa COH-
JIapHHHL 3HT coAfla XoccasapH Ba XHco6Jall KouAajapH
ypranuaaau. CoHJapHHHT MypaKkabpox xoccasapu GHaaH
MaTeMaTHKaHHHT «CoHsnap HasapHAcCH» OVJHMH IWIYyFyaaa-
HalM.

Ilynra kVpa, apudmernkaga Hatypaa (N), 6yryu (Z), pa-
uvonan (Q), xaxukuft (R), koMnaekc (C) connap yctuga 6a.ka-
punaaMran apudmeTHk aman Ba MyHocabaTnapHH Kapaw G6H.1ad
6Hpra nporpeccHs Ba GHpJAliMaNaPHHHT KHPHTWUIHIIM aplidMe-
THKa ¢aHu VpraHajuran oOGBEKTHHHI KEHrafuwHra, 4ykypJa-
WIHWHTA KaTTa épiaM GepaiM. Mabaymk, ypra maktab mare-
MaTHKa KypcHja COHJap TYLIYHYICHHH Ypranuwl Ounan 6Hpra
COHJH TVMNAMHH XaMm ypraHamus. MacanaH, Hatypan coH.ap
Tynaamaun N ={1, 2, . | n, } K¥pHHHMWAA TacBHp.aak-
MH3, 6y epaa n coHH N Tynaam 3.eMeHTH €KH n coHH N
Tynjamra Tersual (n € N) 3kaHd 6H3ra mawiyM. Arap GHara
A={a, a, , a), B={b,. b, , b} conns Tynnam-
.1ap Gepuaran 6yaca, y xoaga A 6unan B HUHr 6uprawmacu
(AU B) wy A éku B Ttynaam 3nementnapupad, A 6unan B
HHHT Kecuwmacu (A N B) A Ba B Tynnam 3nemeHTaAapHaaH
n6opat Tynnam Oynamd. Macasan, A={l, 2, 3, 4), B=
== {3, 4, 5} Gepwiran 6ynca, A B={1, 2, 3, 4, 5} éxn
A B= {3, 4) 6ynaan. Arap 1YnJaMuHHT 3jeMeHTJapH 631
maca, yHH 6w mynaam (D) pe6 Kapanaau. ApudmeTHkana
acocaH COHWJH TynJamjap YCTHA2 KVIUMIL, aAHpuw, 6y,
Aapaxara KyTapuiu, HIAH3 4HKapHll, Jorapugmaall amajnsiapH-
HHHF GaMapH/HWH ca6a6aH 6y aMaJapHHHT XoccanapHhM yp-
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raHuul, YNapHHHT GaKAapHAHII TeXHHKacH OWJIaH TaRHUIHWI
apHpMeTHKAHH YPraHHIHHHT aCOCHA KHCMHHH TalIKWI1 KHJagH,
Dbu3a ypranagHraH apupMeTHKa Y3HHEHI TY3HJHLIH, YHAArH Ma-
TEMaTHK MabIYMOT/JapHHHT Ma3MyHH Ba Ba3HdacH KHXAaTHAaH
ypra makraG MaTeMaTHKacHHHHr Kyfid CHH¢vIaphaa yprawuarad
apupMeTHKa MabJAyMOTJAPHAAH KecKHH ¢apK KHIHWH Gunau
Gupra wy CHH$JIApAa OJNHHFAH MaTeMaTHK MabAyMOTJapra xam
TanHagH. YpTa MaKkTa6 MateMaTHKacHia, yMyMaH MaTeMaTHKa-
Ja YpraHWNaaMraH MaTeMaTHK KOHYH BAa KOMJAJdap TH HYKTaH
HasapuiaH Japak ransiap 6y.H6, yJAapHH Ma3MyHH MHUXAaTHIaH
IApTAH PaBHLULIA — MyJ0Xa3aJgap, MYJ0XasasHh ¢opmanap Ba
TabpudIap TynsnamaapHra axparHul MyMKHH, Macaaan, 30 co-
HH 5 ra KOJNOHMKCH3 GYyaHHagd — 6y pocT My.noxa3a, Camap-
KaHJ PoccHAHHHT mofitaxTH —6y enaroH MyJoxas3a. Arap x € R
63ca, x*—5x+6=0 6yragn—6y MynoxazaBui ¢opMa, YyHKH
x2—-5x+ 6 =0 Tenrnamana 3 € R ékH 2 € R conntapHHH x
HHHI YpHHra KYHHO, TETHULIH aMannapHH O6axapcak, y TYFPH
TEH[JIMKKA ailaHagu Ba X. K.

l-tabpud. PocT éxu éaronauzu 6up KuiimaTau anuK-
Aaunaduzan dapak ean myaoxaaa deduradu.

Mynoxasanap Y3HHHHC Ty3HJAHUIHra Kypa coada Ba
Mypakkab G6ynanu. Macanan, 25 coHH 5 HMHr KBaApaTH —
6y conma Myaoxasa, arap 6epujaraH HaTypal COH 3 ra Ba
2 ra KoNAHKCH3 G6faHHca, y Xonda y 6 ra xaM KOJNAHKCH3
6ynuHangn — 6y Mypakkab MyJioxa3agHp.

Onartaa, Mypakka6 MyJoxa3a €kH MyJoXa3aBHit ¢opmanap
Kyiuzard GOFMoBYH/Iap €pRaMHIa XOCHA KHIHHHIUH MYMKHH:

Imac, €xH Ba 6y.ica, y
xo/naa dakar Ba Qakar wyHaa By Gornobun-
Jap MyJ0xa3a 6KH Mys0Xa3aBHA (OpMajapHH CoOARA/ALITHPHLI-
Na MyxuM axamuATtra sra. Arap onu6 GopuaaérraH 6y ¢ukp-
JAUWIHUHT Ma3MYHHra axaMmuAT Gepuaca, Gapya MY/0Xa3aJapHH
POCT KK EJIFOHJIMICH JKHXATHAAH YIIGY HKKH 3JeMEHTAH TVn-
JaMra akc/JaHHWHHH KYPHW MyMKHH: {&1roH, poct) = {0, 1},

MarteMaTtHkasa Myf0Xa3asnapAaH TallKapH MYJOXa3aBHf
¢dopManap xaM Kapanaau. Myaoxa3aBuft ¢opMaNapHHHT
TapkH6Hra HoOMabAyMJap €KH npeAMeT J3rapyBuHJap KH-
panmu.

2-tabpu¢. Myroxasasud ¢popma Ge6 Tapkubuza 6u-
POp TynaamHure npedMer {j32apyswusapu xupzan 6a Oy
§32apYBHUNAPHU WY TYNAGMHUHE QRUK IsemenTaapu Gu-
AGH QAMAWITUPpUA2GHOa MYyaoxa3aza adranyesu dapax zan-
2a adtunadu.
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Macanan, P~ «x Ty6 com» — peran wapr N pa Kapanaér-
ran 6yaca, y xenna P(x) napak ran mynoxasasui waka’ 6§-
napu. Uywkn x=2 6yaca, P(2)==1 pocr, x=4 6y.ca
P (4) = 0 — éaron 6ynaam. ’

Tynnam Y3uHHHT TYSHAHWHIA Ba 3/1€MEHTNApPHHHHT COMHTa
Kypa Xap xua Oynvwn mymkud. A {a, a,. a,}) Ba B= {b,,
b,} Tynnamnap Gepuaran 6yackH. By Tinnamnapumr mirpu
Kgnaimmacu €ku [Jexapm xynatimmacu

A X B={(a, b): @, by (a,, b); (@ b)) (a,, b))
@y b))={(a, b)la, € AAbEB i=13 j=12
KYpHHHwHZa Gynann. By eppa, arap A= B 6y.aca, y xonna

AXA= A* 6ynapgn. AXAX .. x A=A" un, ogataa A

TYNAaMHHHT n-dapaxaiu myFpu Kinatimsacu JeAnnagH Ba

An = {(al‘ a2‘ an),a‘ E A, i= .i'_ﬂ-}

KYPHHHLIAA E3HJAJH.

3-tavpud. A" mynaamrune ucmasrzan P xucM TyNaamu
A mynaiamda anuksanean n- ap myrocabam Oedusradu Ba
Kydudacuxa é3unadu: (a, a,, a)€EP

A TynnaMpaw onmHran a,, a, a,, a, snementaap P
MyHocabaTtaa Xo#aawrad ne6 KapajagH.

4-travpud. A mynsamda anuxaanean n- ap amaa 0eb
A" minaamnu A mgnaamea 6up KuiMamau GKCAGHMUPYENU
Q@ axciaHmupuwea admuialu éa Kyuudazuya ugodasanadu:

a:A"> A4, a@, a, a)=a, a €A i=
=T,n, a€A.
Tavpudpnan xean6 umku6, n=1, 2, 3 6yaran xon-
Jlappa TEeTHUWJIH amanaap yuap, Gunap, mepHap, Refinna-

an. Jlemak, GepuaraH OMp Heua (XYCYCHA XO/4a HKKHTa) COH
6yAHYa MADBAYM KOHJara acocAH SAIRTH GHD COHHH TOMHW aMas
ae6 atanapu. Macanan, f (5,3)=5+3=8 9814 =

= VSI =3, ¢v(3,2)= 32=9 Ba xokaso. JlekHn Gaxapuaaér-
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raH aMaJHHHI XApaKTepH Y KaficH COHJAH Tynaamaa GamapH-
JHwKra GoraMKAHMp. Arap aMajHHMHT GaXKapWIMLUIH HaTHXKacH1a
OHprHHa CoH Keaub yuKca, aman 6up Kudmamau, arap GHp
Heua COH KesqH6 4HKca, aman Kjn Kulsamau Jefnnag. Mab-
JyMKH, api¢pMeTHKa Ba coana aJqreGpaga Kyhujard TYFpH Ba
TeCKapH ama/niap Kapain6, ynapHH G6a)KapHIHW KeTMa- KeT.1d-
rura kapa6 wapraH paBHmaa ym6y OocKHuapra ampaTHiu
MYyMKHH:

Bocyuy TSepH amannap Tecckapn amannap
1- BocKHY KVIHW afnpuiL
2- 6ockHY K ¥ nafTHpHW 63HwW
3- GocKHy Japa}ara KyTapHu KWI1AH3A4H YHKAPHLL,

ByHgaH KVpHHUG TypuGAMKH, TYFpH aMa/JlapHH COH.APHHHT
UCTaNraH coXacHaa GaXkapuill MYMKHH, JeKHH TecKapH amaJj.iap
YYYH IUIYHAAll COHJAap cOXacH Mapxyaxd. yaap 6y coxana 6u-
pop lwapraap acocHga Oaxapunand. JlekuH amanjap Y3HHHHT
TY3WIHILHTa MOC X0/1a afpHM XOCCaNapHHHT 6aX<apHIHILHMHH
1abMuHaaiad. Macanad, Kywwin Ba KynaATHpHLI aMaaniapH
YUYyH KOMMY1arHBJIHK, acCOUMaTHBINK Xoccanapd §pHHIH 6ya-
ca, japaxkara Kytapuwl Ba Jorapupmiall amaniapd yuyH 6y
Xoccasap ypuHIM 3Mac, MacanaH, [(2,8)= log, 8=3 ma

1(82)=log,2 = % 6ynzan [ (28)+£1[(8,2) émn ¢ (3,2)=

=32=0, ¢y (2,3)== 22=8, aemak, ¥ (3.2) = ¢ (2,3).

CoH TywyHYacHHH KeHrafiTHpHIUAa Wy COHJH Tynjaamaa
6axkapusafHraH amaanap T4abpHbNaHAAH Ba YJAPHHHT
XoccaJjlapH KypcaThaaad. By ypuHaa conJapHHHT TOp coxa-
JlapH y4yH aHHKJAaHraH Xoccajap yAApHHHT KeHr coXaJapH
YUYH TYFpH OyaMaciaurd MyMKkuH. MacanaH, HaTypaa CoH-
Jap coxacHia KynaiTHpPHIU aMaJIMHH OJafJHK, ABHHU Kynaf-
TyBuHaa Heua OHpAHK 6yJca, KYynaloB9H IIyHuYa MapTa
KywHayB4d KHAHG OJIMHAaAH, JekHH OyHH MppauHoHan
COHMAp yuYyH Kyanab 6Ysamafign. Hatypan conaap kynafit-
MAaCH MCTaJraH KynaWTyBYHAaH KHYHK 3Mac, KeraH XOCCAHH
Kacp COHJMAp y4yH Xap AOHM XaM KyJajgall MYMKHH 3Mac.
IlyHuHr yuyH xaM KaficH cowaM TynaaMaa Kafich amaz
Kapasaauran 6y/ca, yHH WY COHJH TyNJaMaarH XOcCCacH



YUYVH H30XJ0BYH (QUKPHHHI GEpHJHIIH MaKcaAra MyeogHk-
JAHP.

MarematHkaHnHr apudMmeTHka, anre6pd, TPHrOHOMeT-
pHf, reoMeTpHs KaGH 6Yy/HMIAPHHHHT Xap GHPHAA acOCHA
MaTeMaTHK TyWvHYyajaap MaBXyn 6yaub, yaap Gowaanruu
TywyHyasap ne6 atajafd. ApHpMeTHka 6YAHMH yuyH Gow-
JaHFHY TyWYHYajap MXyMJacHra «KaTTaJdHK» (MHKZAop),
«COH», «C3HOK», «1apX0J KellHH KeJafH» KaOH TyIWIYHYa-
JJapHH MHCOJM KHJAHO KeATHPHUI MyMKHH.

MartemMaTHKaHHHT Koaran GyJiuMaapuaa KapaJaaurau
MaTeMaTHK Ha3apHs Ba KOHYHHATNap apHdMeTHKaaa ypra-
HHJAraH, acocJJaHTaH KOHYHMATJAapra TafiHajlH Ba yJapaaH
doiiaanavaau. ApudMeTHKana YpraHuaaauraH afpHM Ko-
HVHHATAAP BAa MyHOCAGaTAap KHIIHIHK XKAMHATHHHHT OYTYH
PHBOXJIaHHII XKapaéHHAa CHHOBAAH YTraH Ba YpraHu/raH-
JHrH cab6abaH yJapHH WyHlahJurdya Kalbyad KHJAHHAIH,
UIyHHHr yyyH XaMm pocTAHrd wy6Xxa TyFAHpMahauran GyH-
dall MateMaTHK GHKD axcuoma Aeb Kabyn KHAHHadu. Arap
OyHaak MyJsoxa3anapHH ucbotaaw Tanab KHJIHMHca, yaap
Teopema cHpaTHaa KabyJ KHJAHHALH.

2- §. HATYPAJI COH XAKHA TYWYHYA

Hatypaa coH TywyH4acH Xylda KaaHMHH TyuwyHga Gy-
JH6, yauuuur 2000 AuAAMKIAH OpTHK Tapuxura sra. Ogartaa
HaTypaJs COHJap AeraHaa CaHOKAa HILJATHJAAlIHraH COHJap
TywyHHJaaad. Hatypasn coH TYyWYHYacHHH KHPHTHII YuYyH
acocHii GowgaHFHY TywyH4anap cupaTHia «Tynaam», cHa-
TYpas Ccon», «6UP—HATYPAA COH» TYUIYHUaJapHHH Kapah-
mu3. Hatypan connap opacHaa ypHaTHAaAHraH acocHi
MyHocabaT cHbaTHaa «besocuTa Keduw Keaadu» jerau
TYIIYHYaHH KHUpHTamH3. HaTypan COHMApDHH KHYHK JIOTHH
xappaapu a, b, c, d, éKH a, ay, a, 6uaaH, 6Hp CO-
HHHH 3ca 1 opxanan 6earHnafiMus.

a=b 6urra Ba ¢aKaT OHTTA HATYpal COHHHHT Xap XH.1
xapgwiap Gusan GeqrHAaHraHJIMIHHH, as=b 3ca a Ba b Haty-
pa/l COH/IApPHHHI Xap XW1 SKaHJIH[HHH OuaIHpajiX. @ HaTypan
COHJaH GeBOCHTAa KeflHH KeqyBUH HaTypan COHHH a’ = [(a)=
=a + | KypunHwia Genrunaimua.

5-tavpud. Hamypanr comsap 0eb, uxmuépui a Ba b
saeMenmaapu opacuda «b con a dan Gesocuma Keliun Keradu»
MyHocabamu pramuanean ea ywby akcuomarapea Ggicyra-
Ouean 6w 6jamazan N conau mynaamea alimunadu:

.



1.1 conu xew xandad conban Kedun Keamadou.

2. Xap xauoad a con ysyn ynogH Gesocuma Ketiuw Keaa-
augan bupeuna a’ con masxnyo, azHu a=>b dan a’ = b’ 6y-
Aadu.

3. Xap Kawdad as=1 con ¢paxkam 6ummacuna condan
besocuma xedun xeaadu, Avwu a’ = b’ Gan a= b 6yaadu.

4. Aeap A namypaa conrap mgniamu yuyx 1 € A 64-
aub, a € A yiyn a’ € A 6jaca, y xoad0a A= N 64+adu (4 n-
AYKUHS aKCHOMacCH).

Harypaa connap tynnamue 6yHzai Gearunanagm:

N={l1, 2 n, o, ©°, ).

Tabpudra kypa 1 Hatypan cOHM Xeu KaHOall HaTypaa COH-
JaH KefHH Keamailgu, AvHH 1'%~ 1, y xonma l'=14+1=2
Ba XOKazo 2'=2+41=3, n=n+1, Ulynpat
KHJIHO, HaTypasa COHJNAp KaTopH

1,2 3, . n, (1)

HH XOcHA KHIAHK. DBy ypHHaa HaTypan coHnapra HHc6a1aH
TEHIJIHK TYWIYHYacH Y4yH KYyHi:Aard MyHocabaT/IapHH KeJTH-
PHILI MYMKHH:

l. PepnexcuBauk (Kahruw). Xap KaHga# HaTypaa
COH ¥3- y3Hra TeHrAHp, ABHH a = Q.

2. CAMMETPHKAHK (TeCcKapHJ1aHyBuaHIHK). Arap a Ha-
Typaa coH b HaTypan coHra TeHr 6yica, y xoi11a b= a 6yaa-
DM, ABHH

VabeNa=beb=a.

3. TpansutusauK. Arap a Hatypa: coH b Hatypan
coHra, b sca ¢ Hatypaa coHra TeHr 6ysca, y Xonga a=c 6y-
JajH, ABHH

VabceENa=bAb=c=>a~=c.

MansyMkH, Tabphdaard GHpHHYH Ba TYPTHHYH aKcHOMajap-
aard 1 counnn O (Honb) coHH GHIaH anMALITHPWJICA, KeHrah-
THPHJAraH HaTypaJ COHJAp TYNJaamH

o®

N={0,1, 2, n, , O, , 0 ® 3

XocHa 6ynagv. SHAM Xap KaHaad Hatypan cownn 0, 1, 2, 3,
4, 5, 6, 7, 8, 9 pakamnapu €paamuaa €3MII MYMKHH, MacajiaH,
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YPT 103 fmrupma Getn cOWMHH 4, 2, 5 pakamnapu &ppammna
25 neb éxn 400+ 20+ 5=4-102+2-1045 Ki'pelrunmum
€U MYMKHH. YMyMMA XOola Xap KARAAA HATYpan couHu

a

=08,  b,b,=b,100~1 45,102 +
+  +b,-10+85,

KyPHHNIIJA TACBUPJAMI MYMKWH, OyHaa b, |, , b aap0
2aR 9 rawa Gyaran pakamnap Ba 0<b, <9. By epaa
b,b,_, b,b, mnatypan couna b, Gupmuxaap, b, ywmixnap,
b, 10HKNap, b, MHHIJIHK1ap B2 XOKa30 XOHA pakamaapH jel
Kapanaad. CyHrpa Xxap yu XxoHa Gup CHAQHH TAWKHA 3TafH.
Bynaa 1- chep—O6upaap, 2- cng—munraap, 3- cibdp—wULIHOH-
sap, 4- Arp — OGuraxomnap, 5- cuad — TpuaHoHaap, 6- curb—
KBAAPH/LIHOBAAD, 7- ciRd — KEHETHLHORAAp, 8- cund — cexe-
TWLIHOHAAD cunpaapH peG atasanH, Ba  xokasn. Macaja,
365 445 653 783 634 connaa O Ta cHAd PAKAMIAPH MARKY]
65/m6, y 365 Tpriniod 445 Guanwon 653 wwuimoH 783 MHHT
OIMH 103 yT™H3 TVPT Beb yxHaaau. lllyuunr ywyH xam Hary-
PAT COHJADHH YKHIN B3 €3MIAA CHAG XOHANAPHTa aXAMMAT
Gepinca, KeHG JuKANMIAH XaP KarAafli XATOTHKEHHI QAAHHH
ONAm HMXOHH TyrunazA. CoM paKAMAAPHHHHI EMMHUIH X2p
Gap mofiHEMr yzira ¥apab xap xu1 6y.aran Ba X0MPrH KyH-
AA X3M Y3rapHin Xyjaa KaMiup.

COHHM IOKOPHJA KEATHPTaHHMH3ACK, <A3PXOJI
KefiH weAMUP MymOca(aTdH ACOCHAA 3Mac, GanrkH «aapxoa af-
IR EERAXE® MYBOC30aTH 2COCRAA XAM XOCRA KHIMID MYMKHH.

s

3§ HATYPAZA COHNAPHA XPERNE BA KYNARTHPIER.
BY ARARAAPHART ACDOMR XOCCANAPY

Hrry;_ml COBAAPHMHY NEPHTHNHMIN MyRocaGates Gmusas Gy
OCOHARP TYREAMWAA 363N GemocHTa Kafic asaisapmm Gaxaps
MVMENHINTH XANHJFATH MACAA3 I03Ar3 KEAARH.

6-taspud. Hamypas consap myuamuda areeGpaux
amar oHuxasean Gymib, y a+1=a, a+-b =@+ by
xoocasapaa 3m Gjaca , by amas namypas conadpeu sipy
amass Oedsisoou.

Mxazmm, 1+1=1=2 2+3=2+2=02+2'=
=4=35,341=3 =4 Josx, ravpaira acocam 2- 3=
=5&mambd miypas conzap veys mysax ¢ marypax
COR MAEKYREN, a + b =c Gyzamm.

1}



l-teopema. Hamypasr consap mynaamuda Kjwuii ama-
AU Maexcyo 6a AeoHAdup.
l1-natTHXa. Hxmuépuld a ea b. namypaa conaap y<yw

atl=14+aeaaa+b =(@+b' =a +b

Ggpuraudup.
2-Teopema.

Va beENa+b=b+ta

Hc6o1n. Ucbor KuaHl yuyyH MaTemaTHK HHAYKIHA yCy-
JuAaH ¢oiifanaHaMH3. "

) a=1 6yncun, y xomaaa+b=1+b==b+1=>a+
+b=b+a

2) b=1 6fnca, 1+b=1+1=1+1 6ym6, b=n
G6yaranaa | +n L + 1 6ynaau, arap b=n-+1 6yaca,

l+b=I+@+D=1+n=n+1=b+1

6ynaan, nemak, 1 +b=»56— 1 Gyanwu xeub uyukapH.
3) Suan TeopeMa a = k y4yH VPHHAH GVJICHH. S'BHH

a+b=k+b=bt+k~=b+a

4) TeopemanuHr a= k' = k + | yuyyH TVFpHJIHIHHH Kypca-
TaMH3, ABHH

K +b=(k+b) =(b+k =b+k=>
>k +b=b+k

Hemak, HaTypan coH/napHH K{WHMWI aMaad {PHH aTMAIUTHPHLI
XOCCacHra sra 3KaH.
3-Teopema.

va b c€EN (@+b+c=a+(@®+c).

Hc6oT1n. HixThépult a Ba b HaTypan CoOHJap YuYyH C ra
HHCOGAaTaH HMIAYKLMA AKCHOMAcHHH 1a16HMK Kuaamu3. Arap c=1
6Vaca, vy xoana @+ b +c=@+b+1=@+b =a+
+ b =a-+(b+ 1), nemak, Teopema c=1 aa YpHHH.
SHaM c5~= | yuyH Teopema waptuip ypuHaH ae6, ¢ + 1 yuyH
YPHHIM 3KaHHHH Kypcatamu3. SlbHu: (@ 4+ b)+c’ = [(@+ b) +
+e =la+b+c)) =a+®-+c) =a+(b+c), aemak,
Teopema ¢'=c 4 | yuyH Xam (puHIHM 3KaH. DByHAaH YHHHT
HXTHEPHIl ¢ YYYH VPHHJH SKAHJIHTH KeJH6 4YHKajM.

a, a, , G, HaTypaa connap Gepuaran GyJ/CHH.

7-tavpud. a, a, a, wamypar CoHAQpHuHe Uu-



A
Funoucu Ge6, S, =a, +a, + +a, = E a, 2a aidmuia-

i=]

n
b)Y a, AMFUHIHIAH Si=a,=

ou. S ,=a,+a,+ +a, =

e

= 2 a xamma S, =S, +a,, = \ a,+a,., = a nap
i=l i= l i=
HH €3UL MYMKHH.

4-teopema. Bup ueqma Hamypaﬂ COHAQpHUHE LUFUN-
n+m

ducu accoyuamuedup, AvHU \ a, 2’ a, z a,.
l—l i=!
Hc6oTH. By TeopemaHHHr HCGOTHHH HHIYKLMA aKCHOMa-
cura CyﬂHl‘aH xo.11a onu6 6opaMHs. m =1 6YyacHH, y xoaaa

\‘a+2a .~Za,.-v-a" Ea

i=l i=] i=|
SH,'IH TeopemMa m = k yqvu ypHHJ'lH fALHH

\ Ilfk
= VYa
Z o+ Xa P
=] l=l i=]
ne6, yHHHr m =k + 1 YyYyyH YpHHIH 3KAHHHH KYPCATaMH3,
ABHH:

ia-rlila 2 (ﬁan+i+an+k+l)=

n n+k
%l f _ N
= (2, a + z an+i) Fa =Y et
i=]

i=l i=l
n+k nrk+1
T = 2 a+a, . = 2 a;.
i=| i=!
lemak, teopema m =k + 1 na xam ypuuau. Iy 6u1an reo-
pema McGor 6V.iaH. )
S5-reopema. bup Heuma wamypaa coHrapHuHz GUFUR-
Oucu Jpun aaMaumupuid xoccacuza 32d.

n
Hc6orn. S,,=2a‘.=al+a2+ + a,, AurHHaH Ge-
i=l1
puArad. 3HAM Wy MAHFMHIHAA KATHAWaeéTraH KyWWIyBuYHIap-
HHHI JpHHHH MYMKHH G{.IraH Kajap anMaliTHPaMH3 Ba GHPHH-
YH KYIMAYBYH PHHAATHCHHH a; . HKKHHYHCHHH @, B4 XOKa3o,
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n
A- CHAH G, OPKATH GearunafiMul, ALHU 2 g,=a +ta,+

lmm]

+. +e,=g, +a,+ +a; = 2 a; Oynamu. [lemax,
i=

n
2 a, = 2 @; TEHMMMKRHHT VPHHIM SKAHHHH KJPCATHUIMMH3

i=] =1

N03HM, ByHMHT yuyH HHAYKIMA aKCHOMAcHHH Xap XHa xoanap

YayH Kyanacak, AvHH j, = | 6yaraHpa 2 6 =a = V a,
YPHHAHAHTHHH 3bTHGOPra o.1H6 Ba tiaptlalnI AaH KH'IHK‘ éuﬁ-
MaTaap yuyH Teopema YpHHAH 2e6, yHH j 4y =0 m<k k=
=m+qgn=k+1=m+qg+1 xomm yayn xam xyamu 4-
TeopeMajaruiek TEKUIMPHIL Ba HCOOT/Iall MYMKHH. j, = n 6ya-
raH xoa1a OyHaad €33 0.1aMH3:

i=| =]
;lemak, wy 6HaaH TeopeMa HCOOT KWAHAZH.

lOKopHaarn My.0x73anapaaH KyAHAAarH HATIOKANAPHEH KeJ-
THPHO UYHKAPHLI MYMKHH.

2-HaTtu®Xa. Aeap Kfjuusyewrapoan Oupuru Oupop coH
Kadap opmmupuaca, UFUHOU XaM uWy con xadap opmadu.

Hc6otnH. S=a-+ b fivrunan Oepunran 6yncuH. WkxkuH-
Yl KULILIYBUHHY £ COH Kajap OpPTTHpaMms; S, =a-+(b+ &)
6V.146, HHFHHIHHH TypyXJaaw xoccacHra kypa S, =(a+b) -+
+ k=38 +k 6Tnamn. demak, S;=S8 + k, myRM #cGotaaw
Kepak 31H.

3-naruka. Aeap Oup xwusryewuns Oupop con Kadap
opmmupul, UKKUKKU KJUWUAYSHURY wy COX Kadap Kamad-
mupcax, Gururdu J32apmatiou.

Hatypan cosaap tynnamuaa OHp KufimMainm GakapHaaan-
raH amannapiad 6upd 6y KynmafTHpHm amamugHp. Manrymky,
ypra MaKTa6 MaTeMaTHKACHAA COHJAPAH KynalTHpHII aMaiH

KM amaju opkaan KuputwiagH. Yynonau 5-4 amamn 5 X
X4=5+5+5+5 =20 opyam amaara ouwmpwiagd. ByH-

4 T2
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JaH KeMH6 uMKu6, a HaTypan COHHH b HaTypan coHra kynaf-
THPHIIHMHT g-b=a+ a+ . +a Tap3uaa amanra OLIMDH-
bT1a

JIHLLIHHH KYPraHHMHAAaH CYHT, KYNaATHDHIIHHHT KYLUHII OPKaMH
yMymaaumrad KOoWjacH: @-b HH TonmHm Y4yyH a Yyarapmac 6yJ-
raHaa UXTHEpHA b yuyH KyanawHu Kapa6 uukamua. 1) a1 =
=a, 2a2=al'=a+a=al+a 3)ad=a2=a+
+a+a=(a+a)+a=a-2+a=>a-2 =a-2+ a pa Xoka-
30 an =an+a.

8-tavpud. asa bramypas conrapru xignadmupuw oe6,
wy coHau mynaamoa anuxianean 6a 1) a-1=a, 6a 2) a-n' =
=a-n+a xoccarap O6uran Oepurcan arcebpaux amMaa-
2a atmuaadu ea a-b éxu ax b xgjpunuwsapoa é3uradu.

6-teopema. Hamypar conaap mynaamuda xynagmupuw
aMaau Masxyod 6a ReoHaoup.

By TeopemanuHr HCOOTHHH YKYBYUWIapPHHHT V3/1apHra XaBo-
Ja KunamH3. By TteopemanaH KyHuaarH HaTHXKaHH KeaTHpG
YHKApHIL MYMKHi.

4-HaT WXKa. Hxmuépuld a sa b namypaa cowaap yuyu
1-b=0b-1 6a ab=ab+ b mynocabamaap ypuu/zu.dup

Harypan coniapur KynaATHpHW amaad KyHMaars Xoccanap-
ra asra.

7-teopema. \(ym, n€N:m-n=n-m.

Hc6orh. By Teopemann mHc6oTjawl yuyyH HHAYKUHA aK-
cHoMacuiaH ¢ofifananaMu3.

n=1 6yacuH, y xo1ma m-n=m-1 .—i‘— l.m==n-m, sbuu
TeopeMa n = | yYyH YPHHJH.

SHIH TeopeMa n =k YuyH YPHHJIH, ABHW m-k= k' -m 1e6,
yHHHr n=Fk =k-+ 1 ydyH VPHHAH 3KaAHHHH KYpcaTaMH3:

m-k = /A mk+m==Fk: m+mH—k’m=> mk’ = k'm, 6yn-
naH VREN, mEN:m-n=n-m lly 6unadH Teopema Hc-
6or KHIHHAH. JleMak, HaTypasn COHJApHH KyNMaATHpHIL amaiu
yPHH aJMALUTHPHIL XOCCACHIa 3ra 3KaH.

8-teopema. Y m, n, k €EN:k(m+n)=km+ kn A
A mk <+ nk.

Hc6oTH. By Tecpemann HcGoraawn yyyH n ra HHc6aTtaH
HHAYKUHA aKCHOMAacHHH TaTOHK KHJIaMH3: s

/

n=1 6yacun, y xoaga k(m +n)=k(m+ 1) = km’' =

=km+ k== e km < k-1 =km-+ kn, 6ynpan n = ] 6yaranna
TEOpeMaRMHT VPHH/H SKAWIHTH KeqH6 YHKagu. JHOH TeopeMa
=1 yuyd YpuwiH, AvHH k(m+ I) = km + kl 1e6, yHHHT

k=l+1=1' yayu ypmum SHAHHHH KypcaTamua. k(m 4 ') = ors
15



il bm+ iy L "B b(m )+ k= (m+kl)+h 22 kmt(Rl+
+ k) L km + k¢’ demak, HaTypgn CcOWJapHH KymafTHpHLU
amaiH TapKaTHw (IUCTPHOYTHBJIHK) XOCCACHra 3Ta 3KAH.
9-teopema. ¥y m, n, REN:(m-nk=m-(n-k).
Hc6oTH. MHaykuns akcHoMacHHu k ra HucGataH KyJnaf-
MH3.

k=1 6yaca, (m-nyk=(m-n) - l=m n=m-(n 1)=
= m-(n-k), gemaK, TeopeMa k= | yuyH VpHHIH. SHIH Teopema
HXTHEpHI &k YuyH VDHHJH, AIbHH (m-n)-k= m(n-k) neﬁ. yl-er

k'=k+1 yuyyH YpHHIH 3KaHHHH KypcaTamua: (m-n) k’ _.(mx

Xn)-k+mn=m(n- k)+mnT—m(nk+n)_s m(n k'),
(mn)k'=m(n-k’), 6yHaaH TeopeMaHHHr £ =k yuyH JpHHIH
5KaHH KeM6 unkagu. [lemak, HaTtypas COHJIapHH KynaATHpuLU
amanH TypyxJaw Xoccacura 3ra skaH. llly 6uaan TeopeMma
Hc6oT 6YaaH.

9-tavpud. bepusrean a, a,

8

, @, Hamypaa coraap-

HuHe Kynaummacu 0e6 P = a, a, a = [".]a‘-aa admuaa-
ou. . =
Tabpmbzlan Gepocura P =a;; P,=a, a, i Popy =P, X
xXa, = n a, a,, nltll a; NapHH XOCHJ KH/IHII MYMKHH.
lO-Tec‘)_;:e Ma. a,, a,‘,—I ., G, HATypan COHJapHH Kynaf-

THPHII aMaJH TYpyXJall, YpHH aJMBIITHPHIL Ba TapKaTHLU
Xoccasnapira sra.

By TeopeMaHHHr HcGoTi GepocHTa 4- Ba 5- TEOpeMANAPHHHI
ncborra yxwaw 6yAraHH yyyH yHM YKyBuYWIaphHEr Janapura
MYCTaKHJ GaKapHIIHH XaBoJa KWIaMH3.

IOxopiaa keatnpuaran TeopemaiapiaH KyAHEATH HaTHXKa-
J1ap KeJaH6 YMKagH.

S-HaTHa. Bup Hewa KjnaimyeuunuMe KJnauimmacuru
b6upop conea xgnadmupuw Yuyn Gwa cmm xgnadimyeuusap-
HuHe bupopmacuea Kynalimupul ’

¥a, b, ¢, d€ N: (abc)d=(a- d)(b o).
6-HaTuxa bepurcan comms GMp Heda connuHz xygnadm-
Macuea Kynaimupuui yays B COHHU Gupunwu xinad-
mysuuea, xocun Ggazan K aumu Uxkunyu Kygnalimyenuza
63 xoxa30 Kynauimupuys HENPO;

7-naTnxa. Bup ness xynadmyauunune Kjnaimmacunu

6owxa Kynailimmugss Rgnaldmupull yuyn uxxara X gnadmma-




HUKZ KynadmyeuutapuHu KemMa- kem Kgnaimupuui xugos-
dup. .

8-HatHxa. Hrxu turundunu Gup-6upuea xygnalimupuw
Yyuyn GUpURML (UFUNOUNUKHE Xap 6up KWUAYBHUCUHU UKKUA-
“u LUFUNOUHUHe xap 6up Kywuayswucuea xaoma-xad Kij-
nadrupub, naruxcarapru g Kugdoadup.

9-HaTHXaA. Xap KanOail COMHUHZ HoA2a Kjnadmmacu
HOAOUD:

b0=04+0+. +0=0=b6-0=0.b=0.

bTa

10-naThuxa, Aeap ukku con kifnadmmacu Hoas 6faca,
y Xoada Kjnaidrysuusapdan KaMuaa GHpPH HOAbL COHHIHMD.
lllynnaf KHAHG, HaTypasll COHJAPHH KYUIMLL Ba KYnadTH-
PHIU aManiapH KHpHUTHIH. By amannap Hatypan cownap tym-
AaMmuat OGMp KHAMaTAH Gaxapujajgurad aman OVauwin  OunaH

Gupra yaap yuyyH VpPHH aIMAalUTHPHII, TypyxJaw Ba TapKaTHLI
KOHYHHAITJIapH YPHHIHAHD.

4-§. COHJIH TEHICHTHKJIAP BA YJIAPHHHT
XOCCAJIAPH

Hatypan coHapHHHT TeHIIMrH peJIeKCHBAHK, CHMMETPHK-
JIMK, TPAH3MTHBIMK liapTiapHra GOyAcyHamgu. TeHrcHaaHk Ty-
WYHYacH 3ca TeHIVIMK TYLIYHYacHra Kapama- KaplH TylyHua
67716, a = b MyHocaGatun 6enrHau Hpoganaml OPKaNH HHCOH
OHTMra €TKaswaajgH, AvHH a>%=b ndona € a>b, é a<h, é
a>b éxu a <b KypuHHWLIap OpKanH GearunaHag. lllyHmar
YUYYH XaM TEHICH3JIHK V3HHHHr Ty3HJHIUHra Kypa KaTbHA
€KH HOKAaTBHHA Gy/JHIUH MYMKHH.

10-tabpud. Azap 6epusean a, b, ¢ namypas conaap
Yayn a = b - ¢ meneaux Ypunau 6iaca, y xoada a Hamypas
con b nHamypaa condan kamma (b con a coOHOaR KuHux) deliu-
Aadu 6a Kydudaeuua Geazuaraxadu: a > b(b < a).

MaremartHkaga «TeHr», aKaTTa® Ba «KHUHK® TywIyHYasapi
6up- GHPHHU Xap AoHM TV.aupHO, y3BHA GoFnandwiga Gynaaau.

ll-teopema. ym, n€N m+ns£n.

Hc6oT1H. by 1eopemaHHHr HcOOTHHH MHAYKUHA aKCHOMA-
cura TasHub HcGOTNAMMH3.

n=106yacuH, y xouaam+n=m+1l=m's=1=>m+
+ 154 1 =>m+ ns=n, neMak, TeopeMa n =1 yuyH JpHHJIH.
SHaH TeopeMa HXTHEPHA n YuyH YpHHJIH, SABHH m +nsan
1e6, yHuHr n -+ 1 yuyyH VpHHJH 3KaHHHH Kypcaramus: m +-n+

af 6 af 1
+1l=m+4+n"=(m+n)s=" ~n’. DByRzaH TeopeMaHKHI
2--2623 ’ 17



n’=n+ 1 yayn xam Jpunan sxamu xeqmu6 unkagu. Ly G-
nan TeopeMa HcBor 63 ARH.

12-Teopema. ¥ a, b cEN: a>bAb>c=>a>c¢c
{TpaH3HUTHAHK).

Hc6oru. By teopemann 10- tavpudra acocnanw6 ucGor
KHJIaMH3, AILHH @ > b yuyH wyHaah OupruHa k € N maBxyn-
KH, a=b-+-kBab>c ysyd JLEN 6yamb, b=c+ ! 6y-

Il
nagu. ByHpan a=‘b+k=c+l+k=>a=c+(l+k)——Lg>
=>a > c. llly Gunan teopeMa HCOOT KHJHHOM.

13-tecopema. #a, b, ¢c€EN: Na=b=+a+c=b+
+cha=b, 2)a>b=>a+c>b+chac>b 3J)a<
<bsa+c<b+cAa<bec.

Hc6oTu. Teopemanuur waprura Kypa a, b, ¢ Harypan
consiap 6yaraHH y4yyH xamaa 10-ravpudra acocau: @ > b=

T3
?Iao=b+k=>a+c=b+k+c=>a+c-—-(bT-;-c)-f—k:»
——f=>a+;:>b+c; a=b+k=>ac=0b+kc=>ac=

[
= bc + ke ’———9> ac > bc.

1) Ba 3) xoccanap Xxam wyHra ¢xwaur uc60T KHAHHAAH.
TeHrcHaTHKHHHT MOHOTOMJIHTH  HaTypal COHJAap TVniamHjaa
ypuuaH 3KkaH. Teopema HcfioTaaiaH.

l14-teopema. ¥ a, b,c€EN: l)ar+c=b+cANac=
=bc=>a=b, 2 at+c>b+cAha>b=>a>b 3)a+
+e<btchac<be=a<b.
By Teopema 13- Teopemara TeckapH TeopeMa O6yJaraHH yuyH
YHHHT HcGotH 13- Teopema ncGoTHra §XwalugHp.

15-Teopema. a, b n REN: NNa=bAk=n=>
2>a+k=b+npAak=0btn, Da>bAk=n=>a+ k>b+
+nANak>bn, 3) a>bANk>n=>a+k>b+n A ak>
> bn.

Hc6oru. Teopemanu ncGotiawza 3) xoccaHd HCOOT KH-
JAW GHnaH yerapajiaHaMH3, YYHKH KONMaHJapHHHHT HCOOTH iy
3) HHHr HcborHZaH KesH6 uukaau. Ly caGaGau waprra aco-
cai a> b Ba k> n Gyarauu yuyH:

e 310
a>b==—=>a=b+c¢ =>a+k=b+n+(c+l)/=»a+
k>n ﬁ—-I-?~»Iae=n+l

+k>b+n
Gnamu éxu
ak=0+c)in+h=b(n+D+cin+) =bn+bl+cin+
18



L)
+h=bn4[bl+c(n+ N g-9>ak>lm.

Uly GunaH Teopema HCOOT KHAHHIN.

16-TeopeMma. (Apxumen akcHoMmacH). HMxmuépui a ea b
HGMYPAA CORAGD Y4yH wWyHOal n HAMYpaa COH Maewyoxu,
an > b 6gradu.

17-TeopeMa. a 6a a’ namypas cownap Kfwwu Hamy-
paa conaapoup.

By TeopemanapHHHr HC6OTH YHYa Mypakkal GyaMaraHu
YUYH YHH YKYBUHIADHHHI y3/1apHra XaBoJa KHJIaMmH3.

ll-natuxa. bapwa Hamypas conaap uwuda | conu 3He
KUMUK Hamypaa cOHoup.

5- §. HATYPAN COHJIAPHH ARWPHLLI BA BYJIHII

IOKopH1a kipH6 yTH.IraH KYWHIL aMaJHia g Ba b Hatypan
COHJIAPHHHI HHFHHIHCHHH TOMHII MACAJNIACHHH Xa KHaraH 6y.-
CaK, 3H1H 6eBocHTa OyHra KapaMa- KapiiM MacajiaHH, fibRH HH-
FHHIH Ba 6Mp KVUIYBYH ManbayMm Oy/araHaa HKKHHYH KyLUH-
JYBUHHH TOMHUI MAcaJacHHH Xal KWJIaMH3, ABHH @ = b+ x
JaH x KVIUHTVBYHHH TOMHII MacanacH Kyfuaand.

l1l-tavpud. bepuascan a condan Gepusean b connu aiu-
puit Oe6, bepu.ican b con Ouran Kjuiuseanda UuruKoucu a
ca mene Of.1can € COHMHU monuwea admuiradu ea Kyidudaeu-
va é3uradu:

a—b=cea=b+c.

By aitnpuil amaan «—>» Huwopa 6unan Gearwnanub, a Ba b
cOlTapHUIT afiipMacH @ — b KYpHHMMAA €3unagu. Arap 6y
4MA1 HAaTypal cOHJ1ap TYNAaMHAAa KapajaguraH G6yaca, y Xoa-
laa—b=c 1a a€N, bEN B ¢c€ N waprnapra xjypa
a>b 6V1nud 1anab KuiHHagH. Jlexnn, ¢ = 0 G6yaHum Gepo-
cnta g = b 6VauuHHH TabMHRjAfigH. JleMak, IOKOpHAarH my-
10Xa331aH Keanb UMKANHKH, @ KaMaloBuH, b afMpHJayBYH Ba ¢
afiipma 6Y.1H0, y KeHrafATHPHATaR RaTypasn COHJIap TynJaMmu-
HUHT 371eMeHTH OVJMIIH y4yR KamaloB9i afHpHYBYHAaH KH-
ypkMac GVJIHUIH J103HM 3KaH.

18-teopema Hamypas consap mynaamuda a —b mas-
#yd 6gauwu yayn a > b 6Jauuu 3apyp 6a emapaudup.
Azap a —b masxyd 6jaca, y %0408 y R20HA0Up.

Hc6oTH. TeopeMmaHHHr imaprura Kypa a—b=n, nEN,
Gynrand yuyH, GyHiaH a=0b-n nu &a onamu3 Ba 10-Tan-
pudra acocar a > b Gynaan. DAAR ¢ —b RHHT ATOHANMIHHH
Kypcaramua. lllaprra xjpa a—b mamxkyn, Gympan a—b=n
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6ynagn. JuaH a —b afiMpMaHHHT COH KHAMAaTHHH HoAaN0BYH
n 13aH GapKJIH m COH XaMm MaBXya 6y/acMH nefiuk, y Xoaxa m,
n€N OyAraHH yuyH Xap AOMM N % m 4 ¢ KYDHHHLWHAZ 63l
MyMKuH. 10- Taspudra acocan n>m 6Vaub, a=0b-+n Ba
n=m-+c ra xamaa a =a? + m 3KaHJaHMrHra acocan a = b+
10

+n=b+m-—c=a+4c=>a>a 6Viamu. By xomuuur 3ca
6YauiUH MyMKHH 3Mac. Llly 6WnaH Teopema HCOOT KHIHHIH.

12- HaTuxa Aeap namypaa mexzAUKKUNZ uKKaaa mo-
MOHUOGH Gup xua upoOanu auupcax, meHeruxk yseapmaiou,
ABHU

a=besag—n=5p—n.

dHaM afHPHLI aMaJHHHHT Gab3H XOCCAMapHHH Ke/JTHPAMH3.
1. Azap ukxu cornunz atupmacuea alupuayewu Kfwuaca,
Kamaoewu xocun Gyjaadu.
ofn
Ilaprra acocan a — b maBxkya, a —b =c=a = b + ¢

T,
XamMaa a—b=c=>(@—b)+b=c+b=b+c=a. [emak,
{@a—b+b=a.
2. Bepunean coHea UKKU CQH QUUPMACURU  KGUILW  YHYR
KAMa08MURU Kjuub, allupuayediny auupuul Kepax:

at+b—c)=(a+ b —c.

Hc6otn a—+(b—c)=x GYACHH NeAIHK, TEHTJHKHHHT
HKKa/a TOMOHHra ¢ HH Kywcak, a+(b—c)+c=x-+c Ba

11

{b —c)+ c=0b sxaunurHpad a+b=x-+¢ =/> x=(a+b)—
—c 6ynagu. lemak, a4+ (b—c)=(a+ b) —c.

3. Bepuazan condan durundunu aiiupuws yuyu 6y coH-
0an KJuuaysdurapru KeTMa-KeT gliupuul A03UM.

4. Bepunean condan aiiupmanu aaupuw yeyn 6y condan
KamMaros4unu adupub, adupuayssunu KHuiuw 103um.

5. Aeap xamawsuunu 6upop k con Kadap xamadrupuaica
(opTTupuaca), aidupma wy cox Kadap xamasadu (opradu).

6. Acap kamarosuu ea adupuarysuunu 6Gup xus cox Ka-
dap opTrupuaca (KamaliTupuica), aiupma §azapmaiou.

By ioKkopHaa KeATHPHJraH XoCCaJlapHH TeKWHPHG K-
PHLIHH JKyBYHJIAapPHHHT ¥3JapHra Xanosa KHJAaMH3.

IOKopuna alTH6 yTraHHMH3feK, KynafiTHpHII amajura
Teckapu aMmaa 6y 6yanw aMmaauaup. Byaum amaau yau-
HHHr OaXXapHJHII TeXHHK CTPYKTypacHra kypa Goluxa
apHdMeruk aMannapaaH ¢apK KHnaaH Ba GHpMyHYa MypaK-
KabpoK GaxapHaajH.
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12- ravpud. Hxxu xijnalimyeunune kynaimmacu eq
kynaimysdurapdan 6upu bepurcan 6§aub, ukkunuu Kjnadmye-
YUKW MONUWL aMaau Con.apHu 6jauw deduaadu ea Kyiuda-
euxa €3uaaou:

- a
a:b exm —.
b

Jemak, tabrpudra acocan a > b 6yaranga a:b=c G6yica,
y xoaaa a = b-c 6ynaan. LlynnHr yuyH xam, a > b 6jaranaa
a:b=c Maexya 6yaca, y %o1aa y AroHa 6yjanu.

IOxopraarn TabpudaaH Kyitmparn HaTHXKaNapHH XOCHA KHe
JIHW MYMKHH.

13-Hatuxa. 1) Aeap Gepusean HaTypaa COKHU Oa-
Oun 6upop HOAOaH apxau corea 6iaub, Kedun uy coxed
Kijnadrupcax, CONHUNZ (3u xocua 6§aradu;

2) Bepuncan maTypaa TeHeAUKHUHZ UKKAAA TOMOHUNU
bepuacan narypaa conea Gjaunca, Teneaux gazapmadou.

By HathXaaapHuHr uc6oTH GeBocHTa 12- TabpHdaaH
KeaH6 YHKaAH.

OHAaKM GYNHI aMaJHHHHT XOCCaNapHHH KJpHO YHKaMH3.

19-teopeMma. Kjnadrmanu Hoadan papxau  Gupop
conea Ghauw y4yn xynadryswurapoan 6GupuHu wy coxea
6y.1uw kugoadup:

Ya b cEN:(@b):c=(a:c)b.

Hc6otu TeopemaHHHr lwaptuaa Gepuwaranu 6Viuua (ab):
:c =1 ne6 onamu3, y xonaa I2- tavpudra acocaH ab==ct 6y-
naiM. (a:c)-c=a ra acccadi (@:¢)-chb=ct=@:c0)-b=t=
= (ab):c=(ab):c=(a:c0)-b. Uy 6Hnan Teopema HCOOT/IaHAH.

20-teopeMa. Bupop connu uxxu con bfarunmacuca
kynadrTupuw Yyuynw wiy connu 6jaunysyyea Kiynadtupub,
6ayequea GHauul A03UM:

a bceEN:ab:c)=(ab):c.

Hc6otn Teopemanuur waptiaa G=puarand Gifuua a(b:c)
= f 1e6 OJIaMH3, CYHIpa YHHHI HKKaJla TOMOHHHH C Ta KYy-
nafiTHpamm3:

a(hb:c)- c—ct=>ll(b C)c‘;_ba(ab) c=teoabhic)=t¢t =
= (ab):c. Hemak, a(b:c) = (ab):c. Iy 6unan reopema ncbor=
NaHJH.

21- Teopema. ta b c€EN:l)a:(bc)=(a: b):ic=(a:
10): b

2) a:(b: ¢) =(ac):b.
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He6otH. TeopemaHHHr mapTHaa &pﬂ.’lraﬂ’ lH2¢on.=nm a:
d
2 (bc) =t ne6 GenrwnafiMMa, y xosiaa a:(bc)=1¢ < a=bct &
azb=ct, (@a:b):c=t¢, . - eho= (b}
@[a:c=bt °[(a:e):b=t & (a:(b)=(a:c):b=(a: b):c.

Uly 6unan teopemaHWHr GHPHHYH KHCMH HCGOT/IAHIH.
SHAH TeopeMaHHHI MKKHHYH KHCMHHH HCGOT/1afiMHM3, waprra
. df 12 (b:c)-c=0b
Kypa a:(b:c)=t = a=(b:¢)-t e ac= (b:c)cte{ac:bt
(ac): b =t= a:(b:c). Oemak, a:(b:c)=(ac):b. Iy Gunan
TEOPEMAHHHI HKKHHYH KHCMH XaM HCOOT KHJAHHIH.
22- TeopeMa. ¥¢m, n, kREN:

DB(m+n:ik=m:kh+n:k
Dm—n):k=m:k—n:k

Hc6orn. TeopemaHHHr uaptHra Kypa (m + n): k=1 ne6
6enruaaimus:

m=(m:k) k,
m4n:k=tem+n=_ths{n=(kk ®
(m:k)-k+ (n:k)-k=th
Ts
& [(mk)+(nh))k=koot=m:k+n:keo(m+nik=

=m:k+n:k.

TeopeMaHHHr HKKHHYH KHCMH XaM XyAAH WYHra yxuam
HC60T KHAHHAOH.

23-teopema. 1) Azap 6jaunysuunu k mapra oprru-
gu;u:a (kamadrupuaca), 6gaunma k mapra opradu (xaman-

u),

2) Acap 6jaryewunu k mapra opTTupusca, Ojrunma k
mapra xamaadu;

3) Aeap 6jaunyeuunu 8a 6jayseunu n MapTa OpPTTH-
puica (Kamadrupuaca), 6jAunma Jazapmaiiou.

By TeopemMaHuHr HCG60TH IOKOPHAA KeJATHDHJTaH Teope-
mMa Hc6oTnapHaaH GeBOCHTAa KenaH6 YHKaAHraH OYaraHe
YUYYH yHHHT Hc6oTHra TYXTaAMafAMH3.

YMyMmaH, GepHiraH COHJAp Y3apo KeTMa- KeT OJ/HuWl avanaH
6unan (a:b:c:d kabu) GoraaHraH 6y.ca, y Xounaa 6y aman uan-
JaH yHrra xapa6 xeTma- KeT 6akapHnanH, awHH 60:4:3:5 = (60:
:4):3:5=[(60:4):3]:5=(15:3):5=55=1.

HIyHHHr yyyH XaM GYaHw amanuHd 6axapuiu Gowika ama.-
JNapHH GaxapHiugaH Manaym TOMOHJIapH GyfiHua wmypakkabpok.
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Arap GepuaraH uponana CHPHHYM, HKKHHUH Ba YHHHYH GOCKHY
aMa/lilapd KaTHalCa, aBBaj YYHHUYH, CYRFpa HKKHHYH, KeflyH
GHPHHUH GOCKHY amannapd GaxapwiajiH. Arap KaBc HMuLiaTHa-
rap Gy/ca, aBBa] KaBC MYMAArH amananap Gaxapuau6, cyHrpa
IOKOpPHAATH TapTHO KoHaara acocaH GakapHjaiH.

Mucoa pa macananap ewnw

1. PakamnapuHuHr AWFHHAACH pakamiap uyaja KBajJpaTHra
TeHr 6YAraH HKKH XOHaJli COH TOIMHT,

Eunw Macananunr waprura kypa 10x 4+ y= £+ xy +
+ y* uu &3a onamns. DByuaan 10x 4y + xy = (x + y)%, Gy
epaa x <9 Ba y <9 sKkaHMHH IbTHOOpPra oacak, 10x + y +
+xy < 180; (x4 yP? < 180; x4+ y < 13 G6Gynamn. Arap x +
+y=13 6yaca, 10x+y+xy AvFuHaH x =9, y=4 6ya-
rayja SHr KaTTa KHAMatra 3ra Oysaau, G6ynpaun 10x + y +
+axy <130, (x+yP <130, x +y <1l

Arap x + y= 11 6Yaca, 10x + y + xy < 110 6Yau6, Gyn-
naH x + y =10 ékn x=19, y=1 — Macana wapTHHH KaHOAT-
JIAHTHPaaH.

Xyann wynra Vxwaw, x+y=9 Ba x+ y=4 Gyaran
xon1apaad 6, 3 xamaa 1, 3 xufimaraapHH Tonu6, HanaHaérrad
HKKH XoHaau 91, 63, 13 coHaapHH XOCHJ KHJaMH3.

2. Arap Gepuaran 42x4y Gewr XxoHanH coH 72 ra KOAAMK-
CH3 6YIHHHWMA Mabiym 6ysca, x Ba y paKamJapHH TOIMHHT.

Eunm Macananunr waprtira kypa 42x4y coin 72 couu-
ra KOJIAHKCHI GyJHHAgH, ADBHH: 42x4y = 72-58 + (x + 2) 8y
6y/1HEMana GHPHHYH pakam 5 G6ysaad, uyHnkH 72.6 = 432 >
42 x. Ukxawun pakaw 8 &ku 9 6yMwH MyMKHH. Arap 8 6ya-
ca, 6ynuHMaga (x + 2) 8y yd XoHanaMm coH 72 ra GYIMHHLIK

no3uM. ByHuaafi connapaan ¢akar Yhaap xoHacuza 8 pakamu
KaTHawaauraun 288 6yau6, x + 2 =2 Ba y = 8 6ynaan. Arap
HKKHHUH pakamH 9 GyJaca, y Xoama (x — 5)6y y4 xoHanH coH
72 ra Kappaau 6VaMwunK, AbHH 42x4y = 72-59 + (x—5)6y Hu
3bTHGOPra oJIcak, YHJap XoHacHga 6 cOHH KaTHawrawH 3ca 360
6ynann. Bywpan x —5=3, y=0, avAn x=8, y=0 O6yaa-
AH. [lemak, uanaHaétran con 42048 sxaH.

3. Pakamniapn kynafiTMacHHHHT HKKHJIaHTaHWra TeHr 6Yya-
TaH MKKH XOHaJIH COHHH TOMHHI,

Eanw. Bepuaran HKKH XoHanH COHHH 4, d, = 10x+y
KypHHHIIMAA WanafiMu3. Macasasmr waprura kypa 10x 4+ y =
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= 2xy 6yaHO, 6y epra 0 < x < 9Ba0 < y < 9 Gy Mym-
KHH. 10x +y=2xy, y= 20y — 10x. x =

y -
61123,
2y -~ 10 y1ad

a,a, € N 3kaHHHH 3bTHOOpra oJCaK, v xo11a 2y — 10 nan 5 <
<y <9 3xanu Keau6 umkanu. demak, y=06 Ba x =3 COH-
JlapH Macana 1apTHHH KaHoatnanTHpain. HWazanaérran cow 36
3KaH.

4. (360 + x) 1002 = 731460 TeHr.MKIaH X HH TOMHHC.

Eunw 1) 731460: 1002 == 730,

360 -+ x = 730, x= 730 —360= 370 lemak, x = 370.

Mycrakua emw y4yH MHcoa Ba macananap

XHcobnaur:

1. {657720 105 —[942690 201 — (168 X 28 —4 X
x 863)]! x 37

2. 202400 : 1010100 — 41 < [(45360 — 37260) x 37 —
— 14 X 20000} |.

3. (28348 —23115)- 1134 — 3718008 : 34426 — (471006 —
—(264-309 — 17856)} : 99.

4. x yarapyBuYHHH TOMHHI:

a) 501 (x — 694) = 164829, -

6) {(x+ 2)-81 —3530]-21 = 714,

B) [(bx + 178)-15+90]: 45 = 63:

r) {{(8x —98): 2 4 56} -36 — 268, : 500 ~= 4

115+ 29
) 315.[36 Py 3+ 15} 21,

e) 400: 12000 : [10002 — (x + 2926) — 966] | = 8.

5. bupop coHHHHr KkBaapaTH GyaraH wyHaad TYPT XoHa-
JIH COH TONMHHIKH, YHHHI GHPHHUH PaKaMH HKKHHYH paKaMH
6HMaH, YYHHYH paKaMH 3ca TYPTHHYH paKaMu Ouaan Gup
XHJ 6YACHH.

6. lllynnait HKKH XOHAAH COH TOMHHTKH, YHHHT paKaM-
JapH HHFHHAHCHHHHr KyOH Jl1a COHHHHI KBaApaTHra TeHr
6V JICHH,

7. Pakamaapd x + y + 2 = xy, x + 2=y MyHocabaTiapHH
KaHoaT/IaHTHpAaQHral Ba aHHK KB8aapat 6y.rau 6apua TypT Xo-
Ha/IH COHJIapPHH TOITHHT.

8. 4-4 4—-8.8 8 afiMpMa Tysna KBappaT 3KaliH-

2n Ta n 1a
HH HcGotaaHr.
9. Fanna rosanafiagAraH HKKHTa MallHHa pexara kjpa
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24 KyHaa 7680 u ranna To3aJaWH Kepak 31H, JEKHH yJaap
pexanaH Tawkapu 1680 u opTHK Faasma To3zanand. Bupnuan
MalHHa HKKMHYH MawHHaaaH 480 u opTHK FaaJa To3adadu.
by mawmnanapuuHr xap 6Hpn Ypra xuco6Za GHp KyHia
KaH4a Falja To3ajara?

10. AptomMo6HabL yu KaTHawAa 22 xr 750 r GeHsuH capd
KHAAH. YYHHUH KATHallfla HKKHHYH KaTHalWwaaruaaw | kr
625 r opTHK GeH3HH capd KMAAM, UKKHHYM KaTHauiaa 3ca
GupHHYH KaTHawaarngan 2 kr 875 r optuk GensuH capo
KHAAH. Arap aBToMOGHJAb YYHHYH KaTHawaa GHPHHYH KaT-
Hawnaan 36 kKM OPTHK Aya fopraH 6yJca, y HKKHHYH KarT-
Hallja Heya KHJaoMeTp AYJ lopraH?

I1. Tlofiad3aan nykown 6Hp Kyuwaa 88000 cyMaHK aéanap
Ba Gonanap oéK KHAMMH COTAH, 6YHOQ aénnap OEK KHIAHMH
Gonanap o€K kuitnMuaaH 5200 cyMJAHK OpTHK coTHAAH. Bup
XKvoT 6osnanap oéK KuduMH 400 cyM, 7 Xyt Gonanap o€k
KHAHMH KaH4ya TypCa, HKKH Xy(}T aéanap 0€K KHAHMH WVH-
ya TypaaH. Xap Kafich 08K KHAHMHAAH KAHYajaH COTHAraH?

12. Ukkn kuwn 500 Tyn kapam Ky4aTH coTH6 oaHuu6,
6apaBapaaH nvJ Ty1aurAH. BHP KHUIMHHHT NOJH3Hra HKKHH-
YHHHKHAAH 40 Ty OPTHK Ky4aT KeTAH Ba y HKKHHYH KHLIH-
ra 50 THAHH nya Gepan. Xap KafiCH KHIUH KaHYyafaH kyyar
9KKaH Ba 10 goHa kyvyaT KaHwa Typap 3kaH? (Tekwupu6
KYPHHT.)

13. Ep t03nia xaM cysda, XaM KvpyKiaa sILIOBYHJAD,
ypMaJaoBunaap Ba 6anukaapuHur 17000 Typu xucobGaaHraH.
Arap ypManosyHJap TypH xaM cyBla, XaM KypPyKla fLIOB-
YyHJapAaH y4 Mapra kym, 6aaukaap Typu aca 7000 ta kyn
6ynca, 6yNapHHHT Xap KaficH TypHaaH afpHM-afApHM KaH4ya?

14. Yuta ep wmadgonHpan 1396 T 5 u 6yrooit #HFHO
ONHUHAH. DHpHHYH MalAOHAaH MKKHHYHMra KaparaHia 35 T
7 U OPTHK, YYHHYH MafiZoHAaH 3ca HKKHHuHAaH 113 1 4 u
OPTHK XOCHJ ONHHAH. Arap xap 6Hp MafAOHHHHI GHp rek-
TapuaaH Gup xua —21 u naH XocHa oauHran G6ynaca, xap
6Mp MaflAOHAaH KaHYajaH XOCHJ OJIHHraH Ba xap GHp maii-
JOHHHHT 103 KaHya?

15. Kyry6xonana 65000 nona y36ek, ueT 34 Ba pyc THJ-
napaard kHTo6aap 6op. Yer s Thanaaru kuro6aap yabekua
kutobaapaan 25600 goHa kaM, pyc THAWAard kHro6aap 3ca
yeT 3/ THAMAard kutobuaapaaH 2200 pona optHK. Kyty6xn-
Haja Heura y36ekua, yeT 3J1 THJAHAA Ba pycda KHToO 6op?

16. Bor Tyrpu TypT6ypuak wakauga 6yau6, 6yfin 280 m.
3HH 204 M. Bor 3uura napaanen Kuan6, 3 6Ynakka 6yAHHIH.
Bynna 6orHHHr G6¥fin 6HpH uKKHHuHCHRZaH 31 M KaM Ba
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YYHHYHCHAAH 33 M opTHK KHAHG 3 Ofnakka OfamnanH.
Kartra MafinoHnan kHauk mafnonra Kaparanaa 195 u 84 xr
OpPTHK MeBa AHFHG oaHHagH. Boraan AHFHG ONIRHraH XaMMa
MeBa XOCHJIHHH aHHKJaHT. .

17. 4 ta aynnutopunaa yTKkasuaran papcaa 870 nadap
Tanaba KaTHawaH, 6yHaa GHPHHYH ayAHTOPHAJAA HKKHHUYH-
Aaruaan 60 Ta opTHK Tasa6a KaTHalIAH, HKKHHYH aydHTO-
pvana yuyrHuyHparuaad 20 Ta KaM, YYHHYH ayZHTODHAJAA
TypruHuHRaruaan 50 Ta Kam Tana6a KaTHawau. Xap Kafcu
ayaMTOpHAAA HeyTalaH Tajaba 6yaraH?

18. IMaccaxHp noesaM HKKH Waxap opacHaarH Macoda-
HH 15 coataa 6ocH6 Vtaan. TeaaHrH yHaaH coaTHra 35 KM
OpTHK OyaraH «ctpesa» noe3aH uwy MacodaHH 8 coartna
6ock6 §taau. lllaxapaap opacHaard MacogaHH TOMHHF.

19. TowkeHnTaan Byxoporaua temup Aya 6vitnab 596 kM.
Spranab coat 10 aa TowkeHtnan Byxopora Kapa6 moe3a
Ayara uukaH, sprairab coat 11-y9 munyraa Byxopoaan
yHra Kapa6 coaTHra GHPHHUYH noe3dafaH 2 kM 500 M OpTHK
Aya opaanran 6owka noe3x Wyara ynkid. Mkkana noean
Key coaT 5-y49 MHHyT1a yuypallHWIH. Xap Kaficu mnoesn-
HHHT TEIJHTHHH XHCOGJaHT.

20. Coat 14-y 45 munyTaa TollKeHTAaH NappanaayHAHK
xyxaaurura Kapa6 asto6vc Ayara unkan. Coar 15 pa nap-
DAHAAYHJHK XYXKa/JHrHAaH OolKa aBTOMOGHJ/b yHra Kaplid
fiyara yHkaH. ABTOGYCHHHI Te3JHrH coaTHra 40 kM, aBTo-
MOGHJHHHT TE3JHTH 3ca coaTHra 44 kM. Xyxaauk Toukeur-
laH 45 kM Macodana xofnawraH. Asto6yc 6HIaH aBTOMO-
GHAHHHT yYPaUIHW BaKTHHH TONHHT.

2]. A npHcTaHaaH Te3aMrd coatHra 10 kM 6Varan napo-
xol Hyara yHKAH. 9 coataaH KeAHH y B npHcTanra Keagu, y
epaa 3 coat 40 MHHYT TypH6 opKara KaAtaH. [lapoxoa B
NPHCTaHAaH YHKKaHHAAH KaHua BaKT KefiHH y OGHJaH GHp
BaKTaa A npucTaHaaH YMKHG, CyB OKHMH 6HJaH KeJaérraH
cot 6unaH yupawanu? CyBHHHr OKHMH Te3JIHTH COATHra
3 KM,

22. Ykku napoxoa npHctaHaaH GHp TOMOHra Kapab #ya-
ra yukaH. BHpDHHYK NMapoXONHHHI Te3JHTH coaTHra 25 KM,
HKKHHYHCHHHHL Te3JHrH coathra 20 kM. BuprHun napoxon
TafHHJAaHTaH NPHCTAHra HKKHHYHCHAAH 4 coaT OMAHH eTHO
keqaH, lly npucrannap opacHaard MacodaHH TOMMHT.

23. Coat 9 na Towkenrnan [Jywan6ara Kapa6 coaTHra
40 kM Teaank GHAQH nmaccaXXHp noe3fH AYAra YHKAH, coar
11 na 3ca yHHHr keTHAaH coatHra 58 kM Te3nHK OHJaH
Te3iopap noe3a Ayara yHKAH. Arap XapakaTHHHr xaBdCH3-
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JIHTH Y9YyH noe3gnap opacuaaru Macoda 8 kM nau xam 6§a-
MacJHrH Kepak 6y/ca, Te3lopap noe3gHH ¥TKa3u6 060pHLI
YUYH NaccaKHp MOe3JH COaT Heyaja TyXTallH Kepak?

24, Towkentaan CaMapKaHara GUp BaKTAAa HKKH MaLIH-
Ha Ayara yuKAH: GHPH 10K MalHHacH 6Yan6, coaTHra 48 kM
JaH, HKKHHYHCH eHTHJ MaluHHa 6yaH6, coaTHra 82 km aaH
fya opaan. Enrna Mamuna Camapkaupnan 60 kM macoda-
aa 6yarannaa ok MawnHacH Camapkananan 232 kM Maco-
¢ana 3an. CamMapkaunaal Towkentrauya G6y/arad macopauH
aHHKJaHT.

25. A craHudAngad coatHra 40 kM Te3aHKk Oujaan G6up
noesg AyAra yHKAH. 2 coat 15 MuHyTAaH KefihH A cTaHuuA-
AaH HKKHHYH noe3j coaTHra 65 KM Te3JHK 6HJIaH fyara 4H-
K6, 6GHpHHYH mnoe3anaH 4 coaT oaauH B cranuusra ertu6
Keaau. CTanuHanap MacodpacHHH TOMHHT.

26. A npHcraHaaH KyHAY3 coaT 12 fa CyBHHHI OKHMH
6unaH cosl OKH3HALH. CyBHHHI Te3djuru coaTdra 3 xm. 10
coaTlaH KelHH Wy TOMOHra Kapab coaTHra 8 KM Te3JHK
6HaaH lopaauraH OYKCHp NapoXoAH Ayara YHKAH. Bykcup
napoxolH coiara eTH6 oaraH naATaa yaapra eTHO OJIHUIH
Yy4YyH coaTHra 16 KM lopagHraH MOTOPJIH KaTepHH Wy NpHC-
TaHra Ka4YoH XJHaTHLUI Kepak?

I1 606. COHJIAPHHHI BYJIHHHUH BA BYJIHHHLU
BEJITHIIAPH

1-§. TYB BA MYPAKKAB COHIJIAP

BHpnaH kaTTta xap KaHAafl HaTypaJl COHHHHI 6¥/yBuH-
JlapH € HKKHTA, 8KH HKKHTafaH OpPTHK OJJHIUH MYMKHH.
Macanan, 3 coHHHHHr GynyByHAapH OGHp Ba §3H, 6 COHH-
HHHT 6yayBuHJapH 3ca 1, 2, 3, 6 connapuaaH H6opar.

13-tabpHud. Pakar uxxura 6ayswuza (1 2a ea Gau-
2a) sea 6ijazan ea 6updan xarta 6jrzan con TYb cown dedu-
aadu. 2) Hekxuradan oprux Gjarysuurapea sea 6jrzan cor
MYpaKKab con delduradu.

Mucon: 1) 2,3,57 11,17, 19,23, .— 1y6 conaap-
AHMp, yyHKH 6y coHaap ¢akart Gupra Ba y3ura 6yJHHANH;

2) 4,8, 9, 10, 12, ...— coHnapHHHHT 6¥JyBYHJAPH HK-
KHTaZaH OPTHK Ba IOKOpHAArH TabpHdra acocaH Mypakkab
COHJIAPAHP.

ManbaymkH, 6Hp coHH 13- TabpHOra KHpMaRaH, WyHHHT
y4yH y Ha Ty6 Ba Ha MypaKKa0 cOH AeftHaanu.

Buas kearycuga Ty6 comnapHH p xapdu €paamHaa €ku J0-
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3uM 6yaranaa HHAeKc OHJIaH p,, p,, P, KypHHHuULIApZa
€3amu3.

24-Teopema. bupdan ¢apxau xap xandad HaTypas
CON xamuda 6urra Tyb 6ijaysuuea sea.

Hc6orH DBupop m Hatypan coH GepuaraH 6yacHH. Arap
m = p 6ysca, y Xo1aa Teopema ucbor 6{araH GyaanM. SHau
ms£p 6VacHH JeATHK, y Xonaa | < g< m coH MmaBkya 6y-
JH6, m = gn, n < m 6Vaaiu. by epna ¢ = p 6V.1ca, y xo1aa
TeopeMa ucboTnanaid, gz=p 6%aca, g= lk 6yau6, Oy xouaa
m = lkn 6yaagu. Arap [ = p 6yaca, y Xoaaa Teopema Hc6OT-
JaHazH, arap /= p 6Vaca, wy )KapaéH jJasom 3THO, 4eKJH Ka-
Jampa tyxvaian. Bysaiall conap katopu an6arra ty6 coH Ou-
JaH Tyranaawaad Ba. gemak, m coH aibarra xeu G6GV.aMaranja
6urra TYO 6Vaysuira sra 6ynaau. [y 6uaan Teopema Hc6OT-
JIaHAM.

25-Teopema. Xap kxandai mypaxxab con Oup ea
¢axar 6upeuna ycya 6uran TY6 coHaap KynadTMacu wax-
AU0Q TACBUPAAHULIL MYMKUH.,

Hc6otn m Gepwiran mypakka6 coH GyJICHH Ba p,, p,,
P, YiYH py < p, < < p, WAaptd YpuHIH 6Y/ICHH Jeil-
JHK. 23- Teopemara acoc?H m HHHr Xeu 6y.1MaraHaa 6utTa TY6
6ya1yBuMCcH 6op, ABHH M == p,mi- 6YAH6, 6yHia p; — TYG COH,
arap m, xaMm 71y6 coH OV.ica, y Xoa4a reopeMa Hc6or 6y.1a-
ai.  Arap mys=p 6yaca, IloKopHiarH YCyaHH K¥aaa6,
m= p,-p,m, HA XOCH1 KH.IaM13, arap m, Ty6 coH 6y.ca,
y xoana teopemMa Hc60o1 6VnaauM. AkcuHya 6yaca, y Xxoada
m=p,-py- Py-My; Ba XOKa3o, MawiyM A KajaMlaH CYHr m =
= P,-Py Py p, €kn p,Ai= 1|, n nap TaKpopnaHca,

a, o, an —
Y Xoanaa m= p;-p, P @, €N, i =1, n xVpunHwAa &M
MYMKHH 6YJaagd. DHIH, m coH GHp BRKTAa HKKH XH1 TY0 K-
NaATyBuWlapra a{pajicHH NeAIHK, ABHH

m=p.-p, Pa (H
Ba
m=q,-q, q. (2
6y epna
m = g:q, 9290+ q

G6y/MWKHE Halapaa TyTamH3. XocHa Kuminrad (1) Ba (2) aan
6eBoCcHTa

P1°P2 Pn=q:9,; qn q, (3
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6yn6, Oy (3) HHHT MKKana TOMOHMAA Xey 6YV.1Maramja Kamupa
GurTagaH Ty6 COMAAD TOMWIAAHKH, YJap YCTMa- ycT TYuWadH,
ABHH Py = g, OVACHH 1eAIMK, Yy Xo/I4a KAPaéHHHM JaBOM 3TTHp-
cak, n—-1-Kajampan cyur p, =q, 66, (3) nan =g, a
XocHN GYynaau, OyHzad g, =1, , @, =1 3Kanu kenu6
unkaau. Ilyuaait kuan6, xap 6Mp Mypakka6 COHHHM 61priHa
ycyn 6unad 1y6 comnap KymafirMacH KYPHHHWIHAA €3MLI MyM-
KHH 3KaH.

26- TeopeMa m mypaxxab COMHUKZ 3He Kuyuxk my6 6y-
aysuucu V' m dan kamma 3Imac.

Mc6otu. Bepuiran m MypakkaG COHHMHI 3HF KHYMK TY6
6yayBuncH p GY.icuH, y Xon1a m = pm, 6Yyaub6, m, >p 6y-
nagd. ByHzaH mm, > p?m, ra sra 6y1aMM3 Ba HaTHXKaJa TeHT-
CHIMKHH m, ra 6Y7u6, m > p® &u p<1}'m uu xocun Ku-
aamu3. Uy 6utan TeopeMa MCGOTAAHAH.

Mucon 919 cOHMHHHT 3HT KHYUMK TY6 OV.IYBYHCHHH TO-
TIHHT,

Eunw. Bysusr yuyn V919  nan  xuumk 6yaran 1y6
connap 2, 3, 5, 7, 11, 13, 17, 19, 23, 29 skanuHH aHHK1aG,
919 HM wy coHMapHUHr Xap Gupura 6y,M6 uHMKAMH3, HATHKA-
aa 919 ynapuuHr Xeu Gupura 6VadHmafnid, OyHaan 919 mHusr
V34 Ty6 COH 3KAHIHTH KeJHO 4Hvaau.

27-Teopema. Tyb conaap conu wexcu3oup.

By TeopeMaHHHr HCGOTHHH VKYBYHIApHHUHT Yalapura Xxapo-
N2 KWI1aMH3,

2.§ . COHJNAPHHHT BYJIHHULIH

IOkopupa Ba 12- Tenpudpa connap a = bg MyHocaGataa
6yaca, y Xo1Ja @ COH b COHra KOJIWKCH3 GYy/IMHAAH JeraH
TYIIyHYa KeatHpuarad 3ad. UIyHHHr yuyH a HHHr b ra gous-
NMKCHA GYMMHHLIM ojataa aib KypuHHwga é€swnagd. Jlekud
aMaiuéTaa Xap AoMM XaM g coH b coHra KOJNAHKCH3 6YjuHa-

BepMafiifl, Y KOJAIMKAH, AvHM a=0b-g4-r, 0 <r <b O6ynu-
1M MYMKHH, 6y epla r x0adux nefwranu.

28-TeopeMa. Azap Gepunrzan idurunduda xap 6up
Kiwuaysuu Gepuarzan conza 6fjaunca, y xoada durundu
xam wy conea 6gjaunadu, 6gaunmarap durunducu durundu-
HUN2 6jaunmacuea Tenaoup.

Hc6orn. Teopema waprura xypa Gepuaran a,, a,, ..,
a , cotnap Gupop Gepuiran « coura 6yimHanu, svHH a,= gb, A



——— n

A i=1, n Gepuaran 6ynm6, S, = 2 a, iq 3KaHHAM K§pca-
i=1

THUMMH3 Tana6 KuiuHam. Jlemak, a,=qb, Ai= 1,n ra

acocan §, —Za,—q zb HH €3a onamM3, Oyasan S, =

i=1

=1
=q(b,+ b, + +b,) 6ynamn Ba 12- Tavpucmarn a =bq
ra acocaH S,:q 6fnaan. DBynpan S§,=gq-c 6ym6, q-c =
=q(b,+b,+ + b)) G6ynagn. CyHrpa TeHrJHKHHH

IIKKa/la TOMOHHHH ¢7=0 ra 6yacax, y xonpa c=2b,+ b, +
+ + b, 6yaagy. Illy Gunan TeopeMa HcOOT KHAHHOH.
29- teopema. Aeap Gepurzan a 6a b consap yuyn aiq
6a big 6faca, y xoa0a (@ — b)iq 6j1a0u.
Hc6oT1H. TeopeManuHr waptira Kypa Ba [2- tappHdra
acocaH az_?a, Ba b= gb, M €3a osamH3. DBynpan a—b=

L]

= ga, —g¢b, = q(a, —b,). llemak, a—b =g(a, —b,) ra aco-
caH (@ —b): g 6ynagu. Uy Ganan TeopeMa MCOOT KHAHHIH.

14-HaTHxka. Azap uxxu connune durunducu ea 6up
Kjuuayeuu bGepusrean conea Bfaunca, y X0408 uKKUMHYU
Kijuuaysqu xam wy conea 6jiunadu.

Hcb6otH. Illaprra xjpa m=n+ k 6Yau6, q OGepHaran
6. 1vBuH 6Y/cHH. TeopeMaRHHI IIAPTHra Kypa m:q Ba niq, siblil
m= gm, pa n=gn, 6Ynam4. kig SKaHHHKH kypcaTamua. llapt-
dan m =n-+k pan 11-rtappHdra acocaH m—n=~k HH €3a
o.1aMTua, SHAH KHAMATJIApHH YpHHra KyAcak qm, —qn, =

=k o g(m, —n;) =k 6Ynragn. Ulynara kypa, 12- tappudian
k (my—n,;) 6y1H6, k:q 3kanM xenu6 umkaau. Hly Gunav ua-
THXKa HCOOT/IaHAH.

By HaTHXara WHRAYKRHS aKCHOMAcCHHH TaTORK KHJAHG, V
11CTAIraH YeKJH AEFMHIH YYyH YPHHJIH 3K2HHHH KYpcaTHLU
MYMKHH.

30- TeopeMa. ¥ a, b, cEN:aib A bic=aic,

Hc6orn. lllaprra Kypa a=0b-a, Ba b=cbh, Oyaraun
yuyH a=b-a,=cb,-a,=c-(a,-b)); a=c-(ab,) G6ynrann.
Byhpan a ¢ sxanH kesm6 unkagn. Ly Gunam Teopema ncGot-
JaHIH.

3l-teopewa. A2ap uxKu CONRURZ %D Bupunu Yeusyu
conza Gjauwdan Koazan xoAduxaap sapo Tewz 6faca, y
xo40a 6y conaaprune adupmacu wy conza xosduxcus Gf-
Aunaduy.
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Hc6oru. Teopema waprura k§pa a=qga, +r sa b=
=gby+r, y xomma a—b=qa,+r—(gb,+r)=qa, —
—gb, = q(a, —b,) 6ynanu. DBynpafi xonna 28- ranvpudra aco-
can a—b=q(a. —b,) 6§46, (@ —b)iq 6ynagn. Lly 6unan
TeopeMa HUCOOT KHJHHIH,

IOKoprpa xypu6 ytunran 13-1awpud Ba GowiKa MyJoxasa-
Japra acocaH xap KaHnad Mypakkab a conHu a = p:-pls

Pt =a,a,_, o, =a, - 10" + ~+ ay-10 + a, kypu-
HHMWAA €3I MYMKHH 3KaH/JIMrHHuM OHnamus. a = pf -ph,

pln 30 a COMHHHZ KAHOHMUK élurmacu Xam je6 afiTHhanM.
IlyuHHr yuyH xam a coH GyauHagHra# coHnapuu pf -phs .
p%n NApHMHT HYMAAR M3nail Jo3uM 6§napn. Arap con a=pf - pd
KYpHHHUWAA OepuaraH 67/ca Ba YHHHT WXTHEPHA GY/1yBYHCHHH
k pecak, y xonpa 6y k 6yaysun B€1(0, 1, 2, afhi=

=T, n (\) waptu Ounan anuxaawran k= pi-pf . . ph"(s)
NaH Hbopart O6yqMiuM aManpaH GW3ra MawiymaHp. Macanaw,
180 couuHuHr O6VayBuunapuiu 180= 22-32.5 pnan wHanacak,
ynap 1, 2, 3, 4,5, 6,9, 10, 12, 15, 18, 20, 30, 36, 45,
60, 90, 180 pan nGopaT 3KAHIHIHHHM KYpHLI MYMKHH, ABHH
k=36 6ynHawH yyys p, =2, p,=3, p,=95 Jsap yuyH B, =
=2, p,=2 f,=0 6yanwn ékn k=45 GymuwH yuyn f, =
=0, B=2; Bg=1 O6ymmwm nNoauMIurd Tanab KWIilHagH.
LlyHHHr yyyH xaMm GepusraH COHHHHT OY/1yBYHNAPHHH TOMHUI-
HM 10KOPHIa KeNTHPWUAral urapT acocHia TaHJaw épjamuaa
Xal KWIHIL MYMKHH.

32- reopema Aecap Gepusrcan UKKU COHHUHZ Kyjnalm-
Macd p myb coxea Oyaunca, y xoada kiynadmyeu1apiin xed
6ijamazanda Gupu uy p ea 6yrunadu.

Hc6orn Teopema waprura Kypa a Ba b cOHJapHHHT ab
KynaATMacH p ra 6y/nuHagH. @ coH p ra OYJHHMACHH AeAVHK,
y XoJJa @ Ba p coHjapiH au + pv—= 1 wapr 6yfinya GoraoB-
Y4 WyHAad u Ba U COHJIApPHH TOMHIU MYMKHHKH, 6YHAaH abu +
-+ pbv = b 6ynu6, abip Ba p-b:p 3KanuigaH bip GYIHWH Ke-
au6 qukaad. Iy 6uaan Teopema HcOOT KHAHHAH.

33-teopema. Aeap 6up neuma a,, a, @, ..., a,
coMHAaprune Kijnadmmacu bepurcan p myb codea Gyaunca ?
Yy X040a yAaap uxudax p conea 6gaunaduzan xamuda Gumm
xynadmyesu monuaadu.

By teopemanuHr ucGoti GeBocuta 32- TeopemanaH Kesn6
YHKAIH.

Bu3 10KOpMa COHJNADHHHT GYAHHMILNra oMA afipum ¢HKp Ba
MyJ0XasanapeH K{pHO uniauk. Dy k¥pn6 uMmkuaran mynoxasa-



nap 6eBOoCHTa, GEPHIraH COHMAp Mypakka6 com 6y.ca, yaap-
RHHT Gi1yBUMIapH Heuta GY/HIM MYMKHH KK YJapHHHr 6Y-
AyBuMnapH AHFMHINCHHH TOMHMII MYMKHHMH Ka6H caBosapra
oMb KeauuM TaGupfigup. ILIyHHHT y4yH Xam COH Y3WHHHr Ka-
HOHHK &HUIMacH a = pfr- pFs pin GHnaH GepuiraH Gyuca,
y X0/1a IOKOpHA2TH KaGH caBoJ1apra 3aso6 GepHIra xapakaT
KHI1aMH3.

34- reopema a=ph-ph Pin  HAMYPAA CORMUHZ
6apua Ramypaa 6yayewarap contd

t@=(@m+D) @+ )= e+

6g.4a0u.

Hc6oTn. IOKopHaa KenmUpHAraH MyJoxasara acocaH xap
KaHlafl a HaTypal COHHHHT Hatypan G6yayBuunapuHHu (A) wapr-
ra acocaH [6] épaamupa tonuw Mymku#. [y ca6abau a cou-
HHHI Gapya HaTypal OyJyBUMJApHHH TOMHII YYYH MYMKHH
6yaran 6apua <f,, P, B,> TtynaamaaphH Kapatu Jo3um
6yaaan. llynra acocan [A] maru Xap Oup f, MycTakua paBHuwi-
Ia a;,+ 1 guiAMaTHH Ka6y1 KUAHWK MyMKHH, GyHAaad B,, B,
Bs. » P, napHH uHOGaTra oJcak, y Xouia a COHHHHr Gap-

n
ya HaTypan G6YnyBuunapu coHM t(a)=1I1 (a,+ 1) npan u6o-
il

par 6VyJsanH.

Mucoa. a=60 6yrcuH, y xomma a=22-3-5 G6yaaam.
T@=2+ 1)1+ 1)1+ 1)=3-2-2= 12 ta. XaKkHKaTaH xam
60 cowunuur 6yaysuuaapd 1, 2, 3, 4, 5, 6, 10, 12, 15, 20,
30, 60 pan ubopar. llyHnaf KuanG, GepuaraH a HaTypas COH-
HUHT HaTypaa Gy.YBUMIapH COHHHH KYpcaTyBuM ¢opMyaa 03a-
ra xeaau. Arap a coH GYyTyH coH Oysica, y Xoaaa YHHHr 6y-
JIYBUMIADH COHH HaTypai GyJyBYRIap COHHIaH HKKH MapTa
Kyn Eynanu.

35-Teopema. Arap a = pf-ph pan bepuarcan ha-
mypaa COHHUKZ KAHOHUK éluamacu 6iaca, y xoada yruKz Ha-
mypans Gyayesurapu GUFuROUCY

p?.+l_| pc;.+l_| p:,.+l_|

§(a) =

6yradu.
Hc6orn. Teopemammnr waprura xypa a=ph ... pSa

n—1 ' p—1 Pn—1
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Gepuaras, lokopuaary (A) waprra acocan (6) HH Xap zoum
aHMKJ3ll MYMKHH 3KaH/JIHTHHH 3bTHGOPra oicak, y Xoaja

5(4)= Dbt pin (1
6ynagn. Xocwa ‘Kkummuran (1) aan Gesocwta (1 +p, + p?+

+  +p™  (U4p,tpat 4 pa") xoomn 65
napu. CyHrpa Xocwn 6yaraH xap GOHp KaBc HYMAary AHFMHIH
reoMeTPHK NPOrPecCHA TAlLKWA KWATaHH Y4yH OyHaad npor-
peccHs XaznapH AHFHHIHCH GOPMYJacHra acocaH

(I+p+ +p) U+p,+pi+ 4=

n p‘i’r+l —1

=] Pi—1

HH XOCHN Kunamu3. Hatmwxkana (1) HHHr ciaHpapt KypHuHwaa-
FH AHFMHIHCH

= 1 priti—1
o(@)=
( i=I P —1

JaH uGopat 6ynagu. Uly Gunan Teopema HCOOT KHAMHIH.

3-§. COHJIAPHHHT BYJAHHHU BEJTHJAPH

MaTteMaTHKana COHNIapHHHr OfAHHHII GeaArHaapH Ty-
IWYHYaCH XyAaa MyXHM axamHfitra sra 6yan6, 6y TywyHua
acOCHAA COHRApPHHHr OYNyBUHNAPHHH, OYAHHYBYHJIApPHHH
TONHLI, YJAPHHHT XOCCAaJapHHR §praHuil MyMKHH Ofaaau.
Makta6 MaTeMaTHKacHAa COHJapHH GyAHHHW GearHnapH-
HHHT COBRAa XonanaapH GHAaH WeKJaHHJATaHJAHrH ca6a6an GH3
6y TywyH4YaHH aTpodJ/HYa XaJ KHJHLIra XapakaT KHJAaMH3.

a=a,10"+a, 10"+ 4,10+ a, (1)

HaTypan coH Gepuaran 6ynu6, my a coHHHHr GepuaraH & coH-
ra GyJAHHHIWI €kH GYJIMHMACAHIHHH aHHKnaw T1anaé KHAMHAET-
ran 6yjacuH. Y xoana 28- Teopemana GepriraH MamnyMoTJapra
TasiHHG,

10=bg,+r: 100 =bgy+ry; ;10" =bg,+r,
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JapHH XOCH KWIaMH3, c{urpa tonuaran 6y HatHwanapuu (1)

ra Kynuo,

a=a,(bg, +r)a,_ g, Hr )+ Halbg +
+ )+ a, 2

HUHT KaBCAapHHH o4YMG UXUaM.TAHTAHA3H KeAHH 3ca

u=blag, +a, q,. + + a,q) +(ag+ay, +
+a,r) (3)

HH XOCHN KW1amn3 Arap (3) aa moc paBHmiga

{a,9,+ ~a,q)b=Q

(ag + ayr, + +a,r)=1

ae6 Gearwnacak, y Xoaaa a=Q 4/ xocun 6yaapd. Xocua
KHJAHHIZH HaTHXKalaH KYpuHUG rypuOamku. Q:b, aexun [--b
6%arand yuyH a--b 6Viazu. Bopam-1o, arap o b Ba Q:b 6ya-
ca, ¥ Xoada /:b 6y.1aan

ILIVHHHT VY4VH XaM XOCKT KWIHHraH a = Q + / ¢opmy.naHu
a CoOH OV.IMHMWMHHHT VMVMHA Xoan 1e6 Kapaiw MyMKHH

1) 2ra 6yansuw 6earnaapu by xon vuyn 10
852 VHHHT JapakanapHue 2 ra 6Vacak, KOJARK Xap AoHM
Hoara TeHr 6%Vaaiu Ba (1) xamaa (3)ra acocan /=a. 6y-
an6. arap 6epuiaraH @ COHHHHI OXHPTH PaKaMu 2 T3 KOJAAHK
CH3 6yanHca. v Xoaaa 6V coH 2 ra KOJAAHKCH? 6yaMHaan ac-
T3H XVJ0Cara Ke:avni

223raBa9ra ALavHnw GearncH  DyHaHr vuve

dary 10 wuer Japamatapue 107 = (@ + )7 94 4 |
AL DHHHIL1A HPnIaTacak X01a2

a=a, 194 - a9t ) +a; Y4, b

— 49 ta, v + - d,)

xocua 6¥1aan  byuia 6upHBun  KVWAJIYBYR 3 rs Ba S ra
KOJIHKCH3 HYIHHAIH. 3HIH UKKHHYE HHFHHIHHHH® 9 ©a BU
3ra 6VAMHALIA 3apVP.IHTH Keln6 uiKady, #bEM ywHy KOHIa
VUpHHAH: arap GepHaral g COHHHHT Dakavaapu HHFHHINCH
9 ra Ba 3 ra Koa1HKCH3 Gy.IHHCa, ) X012 6y con 9 ra B4

3 ra goaauxcus 6§.aunair
3) 5 ra 6VauHMw Gearucu by xo11a a codia

kaTHawaéTraH 10 HUHT 1apaKkalaph 5 ra Ko.11:1KCH3 G6V.IHHaaw
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IyHHHr yuyH ri=r,= r,=0 6yau6, [ =a, 6yn3an.
Bynnan 6yHaaf Komaa kenHG uYHKaQM: OXHPrH pakamH 5 ra
KOJAMKCH3 GyauHanHradH coHsiap Ba ¢akar WyHaaR coHnap 5 ra
KOJIAMKCH3 GyAHHaAH.

4 4Ba 25 ra 6yauuuw Gearuaapu. By xon-
Aa 10 HuHr napamanapunn 4 ra 6y.MwAaH XocHa 6YaraH Kou.
AMKJap 1, =2, r,=1ry= =r,=0 6ym6, | =ay,+ 2a
6ys1aaH, ABLHH COHHHMHI 4 ra GYMHHMIIM YyyH, YHHHI OGHPAHK
pakamMM GWNaH VHJHK paKaMH HKKHJA3HTaHHHWHT AHFHHAHCH 4 ra
6y MHHWH 3apyp Ba etapauanp. [ =a,+2a, v I, =a,+
+ 2a, 4+ 8a, =/ -} 8a, = a, a, xocna 6Ynaau. Bynpan, oxup-
TH HKKH PaKaMHIaH TY3HAraH coH 4 ra GYAHHAaAuraH COHJ3p
Ba (anar wyHaali coH 4 ra GYAHHHIUH KeaH6 YHKagH.

Macanan, 364 coHnna 64 conn 4 ra G6YAHHAAH, AeMaK,
364 conn xam 4 ra 6fauHaznn.

Xyanu wyHra §xiaw, OXHPrH HKKH PaKaMHAaH TY3HAraH
coH 25 ra 6yanHaauran counap Ba ¢axar wyHaaft coHnap
25 ra KoARuKCcH3 GYaHHaAN.

Macaaan, 1275 connaa OXHPrH HKKH paKaMHRaR ROOpaT
coH 75, 6y 25 ra Koaaukcr3 Ofnunazn. Hdemak, 1275 xam
25 ra xonnnKcH3 GyaHHAARN.

Ilynpaf xun6, 2* ma 5' ra 6§aumaguran comrap yuyH:
arap GepwsiraH COHHHHT OXHPFH kK Ta PaKaMMA3H TY3WIraH coH-
Jnap 2 Ba 5" ra KOJAHKCH3 6AHHCa, ¥ xonaa ¢akat wysaaf
cownap 2* Ba 5' ra 6V.mmann.

5) 7ra 6VauHum G6earncn. Bepummmra xfpa b=
= 7 6§aravn yuyn

10=7+3,
1=7-14 + 2,
10=7 142 -6,

104 = 7-1428 + 4,
10% = 7-14285 - 5,
100 = 7 142857 -+ |

Japud zoc1 Kaamns, 107 1a sca swa r= 3 xoaamx Taupop-
Janrany yIyH yYHE Aapom IrTupsaliums. Tommaran namoxaaap-
i (1) ra xificak, v xonma a=Q+/ g [=ay+ 32, +
~ 2a, + 6a, — 40‘-‘-50,'1-0.*301"'20'4' xocua  6f-
namu. R 6v Kjmmaysuwiap Ro3puIMeRTIApHHH 7 ra Moc-
JaurrepuG Gup Kncummax anaun3, fwin / = g, + 3a, +
+ 2a, + (Tay, — a,) + (e, — 3a,) + (T3 — 20,) + =



=T7(@,+a,+a,+a,+a,+a,+ ) +
+(a+3a,+2a,+ay,+ 3 +2a,+ ... )—
Iy
—(ay + 3a, + 2a, + ay + 3a,, + 2a,, + ) HH XOCWT KH-
I
Jnamu3. Haruxapa, oxupru [, — /I, afiupma 7 ra Ko/nukcu3s 6y-
JIMHCA, Y X013 GepHiraH @ COH XaM 7 ra KOJAHKCH3 GyJHHH-

WH KeaH6 4YHKaJH.
Mucon. 586067542 coHunuHr 7 ra GYAHHUIIMHH aHHK-

JIaHT.

542 06 7 586
231 231 231
10+12+2=24 04+ 18+7=25 10+24+6=140

40 + 24 —25=39, 39 conn 7 ra 6yaHHMaiau.

Hemak, Gepuarau coH 7 ra 6yanuMafiau.

6) llra 6yauduw Genrucu Depuaran a coHpa
KaTHawaétran 10 nHuur papaxkanaapuud 11 ra 6yaummaru
KoaaMK xap noxm 10 éxu 1 6ynann. JeMak, Gepuaran coH-
HHHT MYy®T YpHHAA TypraH paKaMJapH RHFHHAHCHAAH TOK
ypHHAa Typrak paKaMmJapH AHFHHIHCHHM afiMpuaranaa
XocHa Oyaran afiupma 11 ra 6yauHca, y xoala wyHaad
COH.1ap Ba (paxaTt wyHAafi coHnap 11 ra KonAauKcus OYJH-
HaJH.

Mucon 1) 5679 counnuHdr 11 ra GYIHHHLIKHHY AHHK-
JIaHT.

—(5+7)+ (6+9)=—12+15=+3. lemax, 3 coun 11 ra
6yanumadnian. Con 11 ra 6yannmaiian.

2) 2079 uuer 11 ra GYNHHHIUKHH TEKIUHPHUHT.

(0+9)—(2+47) =0. [deMax, cod 11 ra 6yaunaau. 2079:
:11=189 xocun 6ynanx.

4-§. HKKH BA YHIAH OPTHK COHJIAPHHHT YMYMHR
BYJIYBYHCH BA BYJIHHYBYUCH

a Hatypas coH GepuaraH 6yan6, a mypakka6 coH 6ya-
CHH OeflJINK, Y Xoa4a YHHHT | Ba a AaH Gowka 6yayBunaapu
6Hp GHJIaH a COHHHHI OpPaCHAAarH CoHaap OY/MHIIH Kepak.
Byunad, Gepuaran a cOHHHHr OJAyBYHNApH COHH UYeKJH
SKAHJIUTH KeAHO6 YHKanH. Macanad, a=30 coHHHHHT G{aVB-
uunapu 1, 2, 3, 5, 6, 15, 30 connapH. a="75 COHHHHHT 6FnyB-
ausapu 3ca 1, 3, 5, 15, 25, 75 connapn 6fnagn. Arap Oup
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paxraa 30 Ba 75 connapuBHEr G6yxyBumnaps G{aras com-
AapHRE TomRIn Taaal xammHca, 6y comaap 1, 3, 5, 15 6Yaann.
Bynap ymymui 6gayeurap ne6 atanans. Jlexnn 6y ymy-
Muii 6Yaypuanap munaa 30 pa 75 counaprER Ofaaasran
<3Ar KatTa ymyMah 6§aysurs (3KYB) 15 conmaan mGopar
3KAHAHMARA KYpCaTHl MyMKHHAHRD.

l4Tabprd. a Ba b consaprun: 3xz KATTa Ymymul
6jaysuucu deb wy conaap ymymuid 6§AYS4UAGPURUNZ IH2
xarracuza adrusady ea Kydudacuxa Geazuaanadu:
D (a, b)=d.

by ravpudmrer maamynura xypa D(a, b)=D(, a)=d
HE @3 MYMEMH.

14- Tavpudpan GesocHra KYAHAArH MacajdaHH KVAMUI MyM-
KkAA: d = 1 6Vaca an?

15 ravpud. A2ap a ea b consap ywyn D (a. b) = d=1
6ij.aca, y x040a a ea b consap isapo myb conaap Oetiusa-
Ou ea xyiudazuma Gerauranadu: (a, b) = 1.

36- Teopema. a aa b connap yuym a:b Ojaca, y xoaca
a ea b conraprunz ymymul Gyayetusapu b conwune 6jayeoru-
2apu Gusan Gup xua 6yaadu aa D (a, b) = b 6jradu.

Hc6orn Teopemaumsr wmaprura acocan, wyAxafi g coH
MABKYAXH, a = by Oyaaxm. b:f 6vnceH, ¥ xonsa bgit GYm6,
6yu3an a:if 6§aazu. Jdemax, a B3 b comnapHMAr yMywmuf 0y-
Jypmnapy b conHRHr G§.TyssAaapEasH nGopat Gyjaiw.

14- Tavpudra acocan D (a, b)—b 6V.aaam. llly Gunam Teo-
pexa ueor KHIHAIA.

37- Teopema. Azapa e b (a>b) conaap pum a=
=bg+r 6yaca, y x0ada D(a, b)= D(b, r) 6geadu.

Hc6orn. llaprra xfpa a=0bg+r, 6ymma 0<r <b.
Arap a:if Ba bif 6§aca, y xouaa 28- vopema 14- xoccara
acocar r:f 6iaagn. DBymaan a Ba b comaapauur Gyaysminapm
r KOATHKEHET XaM Gy.wyBunaaps Oyaaxm. 1y Owaan Gupra,
28- Tavpudra acocan b Ba r HHAr GYAYBNMASPH G HHET XaM
6yaysmirapu Gyaaau.

Suau D(a, b)= D(b, r) xanunu kypcataun3s. Byusnr yayn
D{a, b)=d sa D(b, r)=d, 6Vam6, d, > d > 0 6§acun, y xao1-
JA WOKOpHAArs r =a — by ra B3 29- Teopemara acoca® a B b
AHAT Gapma mycfar 6fayRumaaps s HEAES Xam Gyaysamaapu
Ofaam, 6yrgan d, >d>0 exu d > d, > 0 G{APIIR wmyMKHA
sac. llesax, D(a, b)=D(b, r) 6§aazn. llly 6m1an reopena
BeGOT KHANMIH.

38 teopema. Axap a ea b corsap yuyn al.b 6Gaub,

wyndai q,, q s Qe M1y, T, , T, COHAGp mos-
7



HYOKU, a=bg,+ry; b=r\gy+ry ry=ryq5+rs N 1=
=r§,., 6V1ca, y xouza D (a, b)=r_ 50 6¥nanu (Iskann

ATFOPHTMH). .
Hc6oru. By teop:maun ucbornaw yuyH r, _,=r._q,+
+~r,Bar, _ | =r,q, . MyHocabatiapupaur, _  :r, Bar,_,

ir, 6yau6, 6y apaéHHH GoWNAaHFHY KajaMra Kapa6 jopHTCaK,
@ir, Ba bir_ 3KaHHTa HIIOHY XOCHT KHIAMH3, Y xoa3a l4-

Taspug Ba 37- Teopemara acocaH D(a, b) =r, a3KanH Kean6
uukanu. Ly GuaaH Teopema HCOOT KHJIHHIM.

IOKopHaa keatupwaran 14- ranpudHn a,, a,, a, COH-
aap yuyH TatOMK KWicak, v Xonaa GepocHta D gy, a,,
a,) = d HH XOCHJ KHJaMH3, AbHH Oepwirad a,, a,, a,
COHNApUHHHT GVJIVBUWIApH HUYHOA 3IHr KaTTacHHH d OpKa.H
Geariiarad 6Vaamus.

39- Teopewma. Aeap a,, a,, , 8, COHAQPHURZ UX-

muepuls wypmu yuyn D(a, a)=1Ais=j i, j=1 n

6y.aca, y xoada D (a,, a, a)=1 6y1aan.
40-Teopema a,, a,, a, conaap yuyxn Dfa,. a,

a,, a,_)=d,_;. D4d,_, a)=d, 6ysca, y xo1da

n— 1"

D (a,, a, a,)=d, 6ynagn.

By rteopemanapHHHr HcOOTHHH YKYBYHJIApHHHT yamapura
XaBOJa KILIAMH3.

Mucoa. 30, 45, 75 COHRapHHHHT 3HF KarTa yMyMufi
6YIyBYHCHHH TOTHHT

Euuw. D(30, 45, 75) = D[D(30, 45), 75] = D (15, 75) =
= 15.

Hemaxk, D (30, 46, 75) = 15.

4l-teopema. Aeap a 6a b connap ywyn D(a, b)=d

/ b
6gyaca, y xoa0a D (":‘—, 7) =1 651a0u.

HUc6o1u. Teopemanunr waprura kypa D(a, b) =d, y xon-
Ja wyHaad x, Yy COHnap MaBXYIKH, d =dx, b =dy G6yaaau.
Suau D(x, y) = 1 3kaHuHu Kypcaramus. ByHuHr yayn tecka-
pucHHH Gapa3 Kunamua, avhu D(x, y) = d, > | 6yacun ned-
JMK, ¥ XOA4a IWIyHZal x, Ba y, COHnNap MaBXYAKH, X = dx,
Ba Yy =d,y, 6ynanu. byHnan a =ddx, Ba b=ddy, nu xo-
cun kuaamus: D(a, b) = dd, 6yau6, dd, > d Gyaaau. DBywnnpan
3ca D(x, y) =d, > | aeraH dapasumu3 HOTVFpH 6yan6, d, = |
6yaanu. Ly 6unan teopema HMCGOTNAHAM.
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42-Teopena. a sab coniapnune xap xanoad ymymu..
6yayewucu yaaprune 3Ine KarTa ymymud Ofayauucunune
xam 6gayswucudup.

Murco.a 30 sa 45 cOHIapHHHUHT vMVMHA 6VavBuH.1apH
V.JaPHHHT 9HT KAaTTa YMVMHA OFJVBYHCHHHHr OyJAyBYHCH
SKaHHHH KYPCATHHT,

Eunw. 30 uunr 6Vaysunaapu 1. 2, 3, 5, 6. 10, 16, 30
6Vau6. 45 nukr 3ca 1.3.5.9.15.45. Tekun 30 Ba 45 HHHT
yvyMui  6Vayeunaapu 1, 3, 5, 15. dewmak, D(30, 45) =15
6..1raHnr vyve 15 conmn 1, 3, 3 ra naM KO.1IHKCH3 OV.1k-
HaaH.

43-teopema Adeap a 6a b coniap yuyn Dila. by=4d
6y.aca, y xoada D(ak. bk) = dk 6y.1adu.

By loKopHaa KeaTHpHAraH TeopeMaJapHHHr HcGOTH HC-
6oTaanran teopemanap ucboTHiaH GeBocHTa KeIH6 uHKa-
AHraH OVIranH yvY4yH V.IapHH Ke1THPMaIHK.

Bepuaran a pa b con.apHHHr yMyMmuilt 6VayBUHCH Ty-
WyHYacH 6GuaaH GHpraJukaa VvMVMHA GVJHHYBYHCH €KH
KappaJHcH TyWIVHYacH XaM MaBXya O6yan6. 6v TviuyHYa
MaTeMaTHKal1a MYXHM axaMHATra sraiup.

15 Ba 21 con.aapu Gepuaran 6VacHd. 15 conura 6yauHaam-
raH COHJAPHHHT YMVYMHA KypHHHwH 15 % pa 21 conura 6Van-
Ha/lHraH COHNAPHUHT yMymHA KYpuuuinn 21 n (R, n € N) 6¥.1n6,
JAekHH 6up BakTaa 15 ra ma 21 ra KoaaukcH3 Gynuuanurau
COHJAPHHHT YMyMHA KYPHHHLIHHHM 105 m, mEN kypunnwia
€3nw mymkud, Awan: 105, 210, 315, 420 . Jlexun 6y
TOMHAraH yMyMud OVNHHYBUR COHAAPHHHr Hukaa 15 Ba 21
COHHra 3Hr KHuMK Kappaiucu 105 cownaup. By 105 coHunu
TONHLW Y4YyH GepuiaraH COHNAPHH IOKOPHAA Kypub yTHaraH Ty-
yHyanapra 6eBocuta Cyanu6, 15=3-5 pa 2] =3-7 kypuuu-
IIHaard Ty6 KynaATyBuWjapra aaparaMus, cyHrpa 15 ma 21
COHJIAPHHHHT TY6 KYNaATyBYWJapHia 3 KaTHAlWAETraHH YuyH
3 Hu 6Gup Mapta, 5 Ba 7 GHp MapralaH KaTtHalLAaéTraHH VYYyH
YJapHUHT VanapHBH 0au6, 3-5 7 kynafirmaHu Tysamu3 Ba 105
COHHHH XOCHJ KHJAMH3.

16-tabpud. bepurcan conaaprune 3Inz Kuvuk ymymud
bgaunyeuucu 0e6, 6y conaaprune xap Oupueca 6faunacueax
3He Kuuuk conea admuaadu ea K (a,, a,. , @) Kipumuwu-
Oa Geaeuramaodu.

Arap n = 2 6yaca, K (a,, a,) Hu, n = 3 6yaca, K(a,, a,,
a;) = K [K (a,, a,), a,] HH €3HW MYMKHH.

44-teopema. g 6a b conraprune ymymul Gyrunyeutcu
WY CORAQDHUME M2 KuuuK Kappaaucuea Gyaunadu.
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Hc6otH. n con GepuaraH a Ba b COHNAPHHHT yMymuil
6yaunyBuHcH 6yacun. K (a, b)=1¢ 6JncuH nefnHK Ba n coH ¢
ra 6yauaMaian ne6 ¢apas Kuwaafinmk. Teopema waprura aco-
can nia Ba nit xampa fia Ba fib 3Kkanu MabayM. 16- raspud
XamJa KuiadHraH dapasra acocad n = Ilg+r, r <t Gynapm.
byngan r = n —{q 6yan6, 29- TeopeMara acocaH 6up BakTaa
ria pa r:b 6ynagm Ba r <<t G6yarann yyyH K(a, b)=r <t
6ynaau, 6y XOMHHHr 6YAMUIM 3ca MyMKHH 3Mac. [lemak, nif
6ynagu. lly Guaan Teopema muc6or 6y.aau.

45-TeopeMa. a 63 b conaapHunz ymymut Girunyeuucu

a-b .
2a 6yjaunadu.
D (a, b)

Mc6oru. 14-tavpupra acocan D(a, b)=d 6ynn6,

a=dx, b=dy 6ynann. n coH a Ba b HHHr YMYMHA GYAHHYB_

qncH GYACHH, AbHM n = al, GyHiaH n =dx! 6yau6, % =

=== — - t. By eppa -% teN Ba D(x, =1
y

6yaraun yuyH fiy 6yau6, t =y k GynanH. Hatmkaga n =

= dxt = dxyk ra acocan Ba b = dy 3KaHHHH 3BTHOOpra oam6,

X = % = _DTG.T)_ HH XOCHN KWIaMH3 xamja y=-§ 6yaanH.
Hemak, n=d - Lop=2%  pokeN wn xo

D@ b d D (a, )
cun Kuaamua. Uy 6unar teopeMa HCOOT KWIHHIH.
By kearupunran uc6otTaaH OepHAraH a@ Ba b COHAapHuHT

a-b 6ynagu gera'l Xy/i0cara Keaul
D(a, b

SHI KHYMK KappasHCH
MYMKHH.

Mucoa. K (108, 45) uu tonuar.

Euynw. Byuuur yuyn K (108, 45) HH Tomamus:

__ 10845
072
|18
—:ﬁ 2
IRTIE
18 2

0
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Temax, D(108,45) =9 676, K (108, 45) — '°Z"5 =108.5=
= 540.
46-teopema. a 6a b conaapnu Gupop t+£0 conea 6j-

aunca, y xoa0a K (-‘:— —’:—) = K{(a, b)it 651adu.

Hc6oru. K(a, b) 6epurran 6yacuH, y xoaaa K(%—

a b
byt . a_
T)— D(a— —'_b_) 6ynaau. 42- teopemara acocad D(’
t "t
a b
b\_ D@ . @ sy_ LT _
,) —— Gjaamu. emak, K(‘ .= ) = D—_(_"_ _b-) =
t ot
8 b
¢ ! = ab - K (a, bL )
T D@ T Da ot y Illy 6unan Teopema Hc
¢
GOT KWIHHAH.

47-TeopeMa. a Ba b coHrap yuyn wiyHdai n con Mmas-
awyoru, K(an, bn)= K (a, b)-n 6yaann.

48-Teopema. a,, 4, , a, conaap yuyn K(a,, a,,

v @, )=38 pa K(S, a)=H 64aca, y xorda K (a,, a,,

,» @)= H 6gaadu. Aeap a;, a,, G, COMAGD Y4YM

D(a, a,, a,)=1 6gaca, y xo4da K(a, a,, a8, =
n
=[1 a, 6gaadu.
{=l]
By TeopeManapHHHr HCGOTH aHua OCOH GYAraHAHCH  yuYH
yJapHH VKYBYHJAAPHHHI Y3NapHra XaBovia KiaMH3.

MHcoa pa Macananap edHw

}-Mucoa. 48 coHMHHHr Gapua G6Y/yBYH/IAPHHH, OYJIYBYH-
N3PH COHHHH BA YNAPHHHT AMPHHOHCHHH TOMHHT.

Eunw. 48 = 24.3 kypuHHWHIa Tacaupnam MYMKHH. 48
HHHT Gy/yBUMIApHHH TomHwaa 3ca 48 = 2.3 uuar ysunaﬂ
¢ofsananuaany, AvHH 29-3°, 20.30; 21.31, 20.3%L 99.30.

20.3;, 24.3% 2¢.3, 6yHpan xca 1, 2, 3, 4, 6, 8, 12, 16 24
48 xocun Gfaaam.
Arap v(a) opkasiH @ HaTypan COHHWHr 6apya Typ/iH HaTy-
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raa1 6VayBUMMApH COHMRH, o(@) OpKaaM 3ca wy G6yaysuniap
AMFHHAHCHHA Gearniacak. v xoasa v(48) = 10. o(48) = 124
6Vv.aaau.
2-muco.1. 21 sa 36 connapu opacunaru Ty6 coHIap xaa-
B4.THHH TY3HHT
Eunw. Bymuur vuyw 21 gaw 56 rava G6yaras comaap
KaABATMHW  Ty3H6 oaamus. CVurpa 2 ra, 3 ra, 3 ra, 7 ra,
11 ra, 13 ra. 17 ra, 19 ra, 23 7y6 conrapra kappaau 6%.a-
raH COH.TAPHHHT TarMra YUM3amu3, ABHH
21. 22, 23. 24, 25. 26. 27. 28, 29, 30 31, 32
33 34 35. 36. 37, 38. 39. 40. 41. {42, 43. ¥4
45, 46 47, 48, 49. 50, 31, 32, 33. 54, 55. 36
Hammana ’5 29, 31, 37, 41, 43. 47 53 rv6 coHJap KoIaH.
3-MHCcO0.J. 2346 Ba 646 conapunnur IKYDB sa SKYK nn
TOMHHT

Eunw. ByHUHF VvyvH 3BKJIHA aIrOPHTMHHH TaTOHMK KHM.14-
MHJ3, HBHH! 9346 646
193873~
. 646|408
4087
408|‘238
2877
__ 238 170
170
__170(68
136 -
__68{34
681 0

0
Jemak. oxupru Hoazan apx.iu Konauk 34 6yau6, Gepu.-
ran connapuudr SKYbBuaup, anum: y yoer

D (2346, 646) =
Suan, K (2346, 646) = 234;4 016 44574 GVvaanm,

By Muconnn ty6 kv nafTHPyBYHApra aXpaTHul ycy. GH-
JNaH XaM euHuw MYMKHH, ABHH
2346 = 2-3-17.23
646 =2 17 19
D(2346. 646) = 2-17 = 34 (3KYB)
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K (2346. 646)=2-3-17-19-23 = 44574 (3KYK)  xo-
CHJI 6ynanu.

4-mucon. Bapua warypan n Jap yuve n(n®+ 5) udona
6 ra kappaau 3KanHHH HcGorsaHr

Hc60ot1n. UHayruus akchoMacuaau dofiganaHaMmua:

I)n=1 Ba n(n*+5=1-(1-5 =6 67.m6, y 6 ra
Kappanuamup,

2) n="Fk 3a n(n® L+ 5)= Kk*—5) uu 6 ra xappanu 1eb,
n=k-+1 yuyH YpHHIH 3KaHHHH KypcaTamu3, sAbHH n(n®+-5)=
=(k4+ 1)i(k+ 1?2+ 5] = H(k2 -5+ 3Jk(k = 1)+ 6 xocua
6inanH. Bynga k(k* + 5)+ 6 ndoxa 6 ra wappamu, 3 k(i +
— 1) npona 3 ra sa k(k+ 1) npoga 2 ra kappanu, gemax,
k(R*+5)+3(k+ 1)2+6 nbopa 6 ra Kappaau 3KaHHIaH
n(n? -+ 5) udona uxTASpuUA HaTypai n 3a 6 ra Kappamu 3Ka-
HH KeJIHO YHKaZH.

5-Mucon, Uxruépuii Hatypar n 1a n*—6n*+ 11n* +
-+ 6n npona 24 ra KONAMKCH3 GYIMHHLUMHH HCGOTAAHT

Hc6otu. n=1 pnpa n*4+6n+1lnt—-6n=1+6+
+ 11 — 6 = 24 6ym6, 24:24 6ynanu. n =k na k*+ 6K +
+ 11k 4+ 6k = (A—3(k—2(h—1)k:24 12e6, n=Fk-+
+1 ma (B+ 1)1 +6k+1P+11k+1D2+6kR+1)=
=(k—2)(kh— 1)k (k + 1) 6y1n6, KeTMa- KeT KearaH TypTTa
COHHHHI KynaitM2cH 24 ra Koaawkcus Gyaunazn. Jlemak, ux-
THEpHA Hatypan n ga n'+G6Gn*4- 1ln?+-6n udona 24 ra
KOAAHKCH3 6VHHaam,

6-Mmuco.. Bepuaran 3 4 40n —67 ugona 64 ra
KOJ1ANKCH3 GYHHHILHHH HCGOTAaHT

HMc6oTtH. n=1 pa 37t 1 40n—67 =33+ 401 —
—67=0:64 6ynanu

n=k pa (3" + 40k —67):64 1e6 n =k + 1 ga ypun-

Jit 3KaHHHH KypcaTtaMHM3. ABHH: 3 40 (k + 1)—67=

=9.3%+1 4 40k — 67 + 40 == 9(3%*~! — 40k —67) +
+ 64(9—5k) 6yanb, matxa 64 ra kappaanaup. Ilemak,
Y nEN: (3" + 40n —67):64.

7-Mucon. Yy neEN: (3**2 4+ 2'""7Y: 11 skammmu  ucBor-
naur

Mc6otn n=1 na 3" 427" = 3~ 3 =275 =
11 25:11 6yaann. n =k ga (3%~ 2"7'): ll ypHHIH decak,
n=k+1 21a 33k-°-5 .. 9 k-5 _ - 97 -3"- 16 24k+

= 16@*™ 9Ty 4 11.3% 6vaaan.
Jemak. ¥ neyV (3" 4+ 2"
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Mycramm €YUl YyYyH MHCOJ Ba Macananaap

2320 Ba 2350 connapu opacuna TY6 coH Gop €KkH HYK-
ermm AHHKAAHT,

2. Kyfinparu conrapun Ty6 KynafltyBuisiap KynafrMacH
KypuHHlIHAa TaceupaaHr: 420, 126, 525, 529, 1514, 1817,
67283, 1224433, 221703, 28303937, 3082607, 138364854,
16304642, 121844682.

3. 21 4 3% py Ty6 KynafityBuMaapra apaTHHI, YHHHT
KaHOHHK EMWJIMACHHH TY3HHT.

4. n HuHr Gapya Hatypan KuAmataapuia n® -+ 4 mypakka6
COH 3KaHHHH HcboT.IaHr.

5. Arap 4p*+ | Ba 6p>+ | 1Y6 connap 6ynca, y xoa-
Aa p Ty6G COHHH TOIHHT,

6. p>>5 Ty6 connndr kpaapatuan 30 ra 6yaravia Koua-
aukaa 1 ékn 19 xocHa GYNHILIHHH KYPCATHHT.

7 Arap p Ba q Ty6 connap 6¥aH6, yaap 3 gaH KaTta
6ynca, y xonja p®—g® coH 24 ra xappanM 3KaHMHH Kypca-
THHT.

8. Arap Gepuaran A connu A= a®+ b* = 2 + d* kypu-
HHLIA2 TacBMpJall MyMKHH C€y.aca, y xoaaa A Mypakka6 coH
IKaHHHH HcGoTaanr (a, b, ¢, d — GyTYH. COHJIap).

9. 2352 4 9722 un kynaiTyBYRJapra aXKpPaTHHT.

10. 3'° 4 3% + 1 coHHM KYyDNaifTyBUYNIAPra aM(PaTHHT.

Il. n HaTypan COHHMHTr IWYHJAH KHAMATHHH TONHHTKH,
n+ 10, n+ 14 Ba n+ 20 1y6 coHaap GY/CHH.

12. Kyfinparu connap 6up Baktia Ty6 connap 6yna oJ-
MacIUruHH He6otnanr: 1) p+58a p+10; 2) p, p+ 2 Ba
p+5,3) 2" —1 Ba 20 4 | (6yHaa n > 2).

14. Arap p Ba 8 p?+ 1 1y6 connap 6yaca, y xonna 8 p>-+
+2p+ 1 xaMm Ty6 COH 3KAHHHH HCOOTIAHT.

Ky#finpary counapuunr IKYb Ba DKYK nHu TOnHHT:

1) 1403 Ba 1053, 7) 24700, 33250.

2) 36372 Ba 147220, 8) 3640, 14300.

3) 10140 Ba 92274; 9) 41382, 103818.

4) 35574 Ba 192423, 10) 3327449 Ba 6314153;
5) 56595 Ba 82467, 11) 179370199 Ba 4345121.

15. 48 Ba 129 connapuHuHr ymyMmHit GYJyBYH/IApH COHH Ba
yMyMH## 6YayBunnapH AHFHHAHCHHH TOMHHT.

16. 54,-88, 144 Ba 162 coH.1apHRHHT yMyMufi 6yayBunia-
PHHH Pa YNApHHHT AHFHHAHCHHH TOMMHT,

17. 720 Ba 1200 coHnapHHHHr GYJNYBYUHIADH COHHHH TO-
TIHHT .
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18. Bepuaran mEN con yuyn m™' Ba (m+ 1)™ comnap-
HH TaKKOC/IaHr.

19. gy=a, =1, a, 2= n+l+a COH/IAp ydyH 2a"+l a, <

<a n+2< (a,,, +a,)*+ a, {puran 3kaHMHH HCGOTAAHT.
20. Arap ay=1,a,=a,_ +n;, a, n€EN G6yrca, n*+
-+—2n<a +a,,, <(n +2)2 SKAHHHH HCOOTAGHT.
. 1234 xy conn 8 Ba 9 ra KOIAHKCH3I G§/IHHCa, ¥ X0a-

Ja x Ba Y paKamJapHH TomWHr Xamaa 1234 xy Ba y 1234 x
HH 1aKKOCJaHr.

22. Arap Gepwiran xyp 138 coHun 7 ra G6yarauaa,
138 xyp connn 13 ra 6§/aranga KonaMkaa 6 COHH XOcHa 6ya-

ca Ba x1yp 8 cornn 11 ra 6yaranga Koagukaa 5 coHu Xxo-
cHn 6yaca, x, ¥y Ba p pakam.J1apMHH TONMMHT BA XOCH1 G6y.araH
COHJIaPHUHT 3HI KATTaCHHH a>KPaTHHT.

23. BepuaraH coHNapHHHI 3HI KaTra YMyMHH GyJyBUHCH
(3KYB) D(a, b)=d Hu ToNHHT.

a) 1232, 1672; 6) 135, 8211; B) 549, 387;
r) 12606, 6494; I) 29719, 76501; e) 459459, 519203;
x) 738089; 3082607.

24. Kyfngaruiapid TOMHHT:

D(n; 2n+ 1%, D(10n+ 9, n+ 1y, D@n+1; 10 +3).
25. D (;‘ : —:)= | dakat Ba daar x= K(a, b) Gjaran

XongarnHa Gy THIIHHH HCOGOT/AHT.

26. a, b Ba ¢ oK connap yayH D(a, b, c)=D(a;_b ,
ai;-, b—% 6y IHIWHHH HCOOT/IAHT.
27. KyAupars cHcTeManapHH Hatypanl KMAMAT/apiaa €4HHT:
{x +y= 150, [D (x, y) = 45, [xy = 8400,
D(x, y)=30 x:y=11:7; D(x, yy=
=59, {x =20,
{D(x, y)=28; Kix, y=

28. a, b, ¢ myc6ar 6yTyH coHaap YuyH KyAHpar#H MyHoca-
GatnapHR HcOoTaaHr:
abe D (a, b, ¢)

K, b, 0=
D(a, ) D(a, ) Db, ©)
D(a, b) D(a, ¢)D(b, c) K{a, b) K(a, c) K(b, c)==a%*c*,
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29. aBab Harypan COHAap Yd9yH D(a, ))=D(5a+365;
3a + 8b) myHoca6aT YpPHHIH 3KaHHHH HcdomaHr

30. Arap D(a, b) =1 6yaca, y xoana, —+ T_b Kacp
KHCKapMac 3KaHHHH HcGoTaaHr

31. Kyfnpary TanaGHHHT JPHHAM 3K3HHHM HCGOTJIAHT.
a) (6™ —1):35; 6) (4" + 151 —-1):9; B) (2°"F° +5".3""%;

17, 1) (6™ 3" +3":11; n) (3*"7* —8n—9):64;
e) (3*"4+5.2771):19; k) (23" +5Y):37, 5) (" +
+82"):57; u) (11" + 1271):133; k) 223"+ 5n—4)
525; .n) 52n+1 - 2n»4 S 2n+l)523; M) (32n+2_52n 3n+222n)
1053; n) (4" + 151 —1):9; o) 191 +69% furunan 44 ra
6yanHazy; ny 227718 L "I _ 98 9" Ldona n= 2k 67a-
ranga Ba 370 3"t __ 3% 1 3" ydona n= 2k 6yaranna
1969 ra KonaukcH3 6yaMHagH.

III 606. KACP COHIJIAP
1-§. KACP COHJIAP XAKHIA TYLIYHYA

Hatypaa connap yctuna 6afkapHaaiHraH aMaajapiaH
KyWHII Ba KynafTHPHII aMaJlapu WY COHJH TyNnjaaM 3Je-
MeHTJapH opacHaa 6Hp KHAMATAH G6a)kapHAHLIM, afiHpHIL
Ba GYyJAHW aMaJlapH 3ca lapTJH paBHIIZa GaXKapHJHIUM
XaKHla MabJayMoTsapra ara O6JaxuK. JIeKHH HaTypaa CoH-
Jap TynaaMuia a+x==>b KypHHHWAark TeHraama b<a 6ya-
raH X0/Aa eYHMra 3ra 3Mac, WYHHHT Y4YyH HaTypaJ conjap
TyNAaMAAAaH KeHrpoK Ma3MyHra sra 6yaran tynaam GyTyH
COHJIAp TyNJaMH 3KaHJHIH Makta6 MaTeMaTHKacHAaH Mab-
AyMAHP. MabayMkH, MHKIOpPJIapHH, KecMajJap Y3yHJHKJa-
PH, 103J1ap, XaXMJap, JKHCM OFHDPJHKJApH Ba X0Ka30JIapHH
XaMMa BaKT XaM GYTyH CoOHJIap €pRaMHAa YJ/YaUIHHHT
HMKOHHATH GyaaBepMmafiazy. XakKHKataH XaM, 6GHPoOp MHK-
IOPHH MabJyM Vyayop GHpPAHrH €pAaMuaa Vyayam HaTH-
XacH 6YTyH COH GJAMIUM yuyH y yJa4oB GHpPJAHICH yJauaHa-
étraH MHK10pla GyTVH COH Maprta OJJHWIA Tanab KHJH-
naan, 6y x0a 3ca Xap AOHM XaM MYMKHH GjJaBepMaAnH.

AB xecManu yayawr Tanab KHIHHaéTraH OYJCHH NeHHK.
By kecmanuHr yayuwauruuu [(AB) opxanu Gearuaafimus. By
KecMaHH VYauaw yyyH y3ynaurd [(CD)= 1 6Yaran CD Gupauk
KecMaHH Tanaab oflamHa.

Matnaymkn, kecMa yayHaRrd gyfugard wapraapra Gyiicy-
Ha JH:

46



1) {(AB) y3yw1mk MaHQ)Hﬁmac {(AB)>0. arap A=8
6%aca, y xoana [(AB) =

2) [(AB)={(BA) 6y,1a:m:

3) {(AB) = {(AC) + I(CB), avhn kecma 6y.aaknapd  yayH-
JHKIAPHHHHT AHFHHIHCH WYV KeCMAHHHT V3VHIHFUra TeHraup.

AB Kecma y3yHAHTHHH §aYalll Y4VH WYy IOKOPHAA KeJATH-
PHJIraH WapTaapra TasHraH Xo.Aa KVAKIAru XoanapHu x§-
pu6 YHKaMH3.

I-xoa. Arap AB kecMmauuur yctura CD GHPJAHK KecMa-
H# A yuaaH Gowaal kerMma-ker KYHAH6 unkkaHumu3na CD
Kecma AB kecMa ycTHra OyTyH COM Mapra Xofiaaluca, y
X0.11a HaTypaJ COH XocHJa 6¥naau.

2-x0a. Arap AB kecmara CD KecMaHW KeTMa- KeT ¥Ko#-
JAwWTHPHIL HaTHIKacHaa AB kecmaian G6upop EB Kecma opTH6
€xH eTMall Koica, y X01aa mabiyM O6y.aaiuku, CD kecma AB
ra TV.1MK GVTYH COHM Mapra Xoiiawwaiid. Byvuiah xonza CD
KecMaHH N1 Ta TeHr Gv.1akka 61.1aMM3. CVHrpa I—I(CD) V3yH-

n

AMK1arH kecMaHn AB kecmara yuuiaH Gow.aab KVAraHkWMH3za

Ry (CD) Va4oB GHpIHrH m wmapta TU.IHK Aof1awica Vv Xo.11a
1B) - 2. 1(CD) 6vaaaw Ba {((CD IKAHIHK  IBTHOOD 2
n

aicak, v xoa1a [(4B) = 6v.aaam

()1araa 6vHiaR (.14aWinap Kacp (P4UMOHA.l COH.IapHK K-
TUpHG uMKapaaH, GyHIaR COHaap TVNIaM. e Jduliwd "
2an mygnaamu 3e6 Kapaaak

- m .
IvHaaA KHIHG. — KUPHHHILIArH KacP «OHH- XOCK.:

0

ZeK 6V epla M KalpHuKS Cypumi T MJA\pPAM. 1eitk.1alv
17-tavpug Hear o B xucowr wwyr on
wapmu 6axapuxa. y Jgojlda Gy Kacp.aap -neMc Pl A0
- = Kijpu HUWOA €31.3A0u
H 3n0)g. «TeHr» JeraW «Xy11k WIVHHHI 44 1€TaH MABHO
ny OGuUagHpMaitan  Macaias T =;F Y\ HKI: 8=46 D

3 )
€pla - Ba — KACP1aP MHKIOp KMXATHIaH reH JeKHH

J1apH TYPJIHYAIHP.
Kacpnap yuyH KVAKJATH XOCCA1ap ¥ PHH.THIHD:
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1. Xap xandai xacp ygsu-jsuea mene: —:—= % (peduiex -
CHBJIHK XOCC2CH), YyHKH ab = ba.
2. Aeap %-—: —Z- bijaca, y x0a0a % = f— 6jradu (cum-

METPHKJIMK XOCCacH).
XaxukaraH xam, ad = bc paH cb = da HH €3a onamH3.

a c " c _l_ - a
3. Aaap 5 =7 6yaub, Fiate 6y.ca, y xoaaa >

i

[
= — 06§aadu (TPaHIUTHBJIHK XOCCACH).
n

XaKHKaTaH xaM:

= ad = bc |=>adnc= bc!d = an = bl=>

it

alo oo
B l"* ajn

=nc=I1d =>i=-l—
b n

4. Aeap L kacpuune cypam 6a Maxpa)uxu HoAGan
q

papxau m=£0 conea xgnatimupcax éxu bijacax, yruxe Kuima-
mu goeapmaidu, sonu: L= 22 pom=gpm @m £ =
q m q

_ e 6adu,
g m

OHAH OHpP HeyTa KacpJapHH YMyMHA MaxpaXra KeJATH-
PHII MacaslacH GHJIaH WYFYJ1JaHaMH3,

18-Tabpud. Bup nHewa xacpHu ymymuild Mmaxpaxea
keaTupuw Ge6, 6y kacpAaprHuHe KURMATAGPURU (SzapTUp-
Mmacoan yaapru 6up xua mMaxpaxea oaub xeayauu cAmaul-
Tupuwea adruradu.

Mucoa. 2 sa 2= xacprapun ymymut maxpawra kentu-
q n

PHHT,
. m_ m- .
Eunw. £ kacpun 2% pa 2 = 227 yypummupa an-
q g-n A n-q

MaWTHPAMH3, HATiKaa GHP XHJ1 MaxpanJiH P opg ™ Kacp-
ng ng

J1ap Xocua 6ynanu.

KacpnrapHH yMyMHA MaXpamra KeJATHPHIU YIYH Maxpax-
JIAPHHHT XaMMacHra O6y/HHaAHNraH HXTHEPHA COHHH TaHJall
€KH WYy MaxpaXAa KaTHaWa€TraH COH/IAPHHHT SHT KHYHK
yMYMHR GVJHHYBYACHHH TONHI Jo3uM. KacpaapHu yMyMAd
Maxpa¥ra KeJTHPHIIAaH OJAHH YHH KHCKApPTHpHIUra axa-
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MHAT GepHll KepakK. KacpJlapHH yMyMHA MaxpaKra KeJTH-
pHwaa KyAHZard XycycHil XoasapHH Kapall MYMKHH:

|. Bupopra XaM Maxpaknap KypTH YMyMHA KynafitTys-
yura ara sMac. Bynaa# xonaa mMaxpaxnaap ¥3apo Ty6 coH-
Jap 6ynu6, yMyMHA MaxpaX yJapHHHT KynafAtMacH 6§aanH.

2. KHcKapMafiHran KacplapHHHT 3HT KaTTa MaxpaXKH
KOJraH MaxpaKJapHHHr Xap OHpura OyJjuHagH. ¥ Xoaza
KaTTa MaXxpaXX KoJraH 6apya MaxpajKJlapHHHI' SHI KHYHK
VMyMHA 6FJHHYyBuUHCHAaH H6opaT 6YaalH.

H3ox. Xap KaHgalt 6yTyH COHHHHIr MaxpaXu GHpra
TeHT Ae6 KeAHLHG OJIHHTaH.

49-teopema. Acap uxxura xucxapmaibduean xacp
§3apo tenz Gijaca, y x040a yaapHuue cyparu cypartuea ea
Mmaxpaxu maxpaxuza Tene 6gradu.

Hc6oT1u. lllaprra kypa f- Kacpaa D(p, g) =1 Ba 2 1a
n

D(m, n)y=1 xamaa £-2 GepuaraH. 18- ravpu¢ra acocan
q n

b _ Baﬂ:.”ﬂ 651}1H6'££=ﬂnaﬂpn=mq“"é3a

g gn n ng ng nq

ol1aMH3. By TeHIJIHKHHHT Yan TOMOHH p ra GYJHHaQW, AeMak,
JHr TOMOHH XaMm p ra 6ysnuHagu, mq:p. Jleknn D(p, q)=1
6¥nrauu yuyH mip 6yau6, m= p-k 6ynagu. MIKKMHYH TOMOH-
NaH, yan TOMOH XaM m ra OyaunHagd. Jlekun D(m, ¢)=1
6iaraHHaan pim 6yau6, p = mk, 6ynagu. Bynnan mp = mpk,k
6ya16 Ba k, £ €N 3kawuun 3LTHOopra oacak, kk =1 nan
k=1 Ba A= 6Ynagn. lemak, p= mk, Ba m= pR nappaH
p=m Ba pn=mq AaH §=n 3KaH4 Kesu6 uukanu. Iy Gu-
JaH Teopema HcGOTJIAHAH.

2-§. KACP COHJIAP YCTHAA AMAJIAP
19-tanvpud. % sa % KacpaapHutHe UuFunOucu Oe6

ad$ 5 acpea aiimusadu ea Kydudaeuda Genouranadu:

bd
a c__ ad+be
’b+d) bd
g 4 10+ 12 2 1 2
aap. ) =t —=or-—r--"-==;2)—=+—=
Muconnap )3_1'5 15 15 )5+5
1+2 _ 3

5 5°
15-natHKa, Aeap Gepurcas Uurunduda xamuawigemeas
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KJuuryeuuaapoan dupunu éKu uxkKaaacunu ywea mene G-
ean Kacp Guasan asmawmupusca, xocua 6yaean GuFUHOUHUNS
Kuumamu 3ecapMauou, IBHu:

I. i?a_l 9y a _ 9
L UL ¢ N
C__i [ d by d )

d d 4 d
a [ a; [
’———:_ . —

b d n,  d,
Hathikann mc6ot1auiaa GHpHHYM X0.1 GH.IaH YEKNaHAMH3:

L |
b b ab, = ap = ab,dd = a,bdd ] _
¢ ¢ |7 cd= cd=cdbh, = cabh, |~ abdd+ cbbd =
d d
= a,bdd — cbb,d = lad — cb)b,d = 1a,d + cb,) bd =
- ad — — agd ~- 9y
bd 5

HatuAaHHHT HKKHHYE XOJM Nam il Hra §xwaw HcboT-
JaHalaH.

50-teq Ma. KNacpaapwi Kuiioow dmnaly gpux
MAWTUPUL: 8A 2YpYX.1ALL XOCCAAADLL U

a . n 1y
Hcbotn — — Ba — Kacpiap Hepu.aran 61.CHN
- 4 4d n 1 n 24 Y
. 2- TAbLPHPra acocak — — — = = L
a D} a2
ac 2
—— = — - = AHual
bd a

Teopemaiari MKKHHUK NoZlad:  Holallla halDlel:i
VYMVMHE Maxpakra KeaTHpHO. =luine ~vDINJAIL XOwx
HHHT VPHH.IK 3KaHHTa HLIOHY XOCH.1 KH.IHIW M\ MKHH

20-TaboHd 4G — KUCDUDHLM,  SEGNQUM MU
d

ac . »] L J¢ .
— Kacpeu aumuaou 64 — — — ~UDUMUAG e3uurt:
od I 2 il
g 5 7] 3 18
Mucoisap 1) — = =29 = Z=—
Mucoazap 1) T % 2) — 3 -

16-u atuka. Aeap bepusean xynaiurmada KATHALAST-
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COH KYnadTysul1apruKe Oupunu éxu UKKAACURU YHRA
Tene xacp 6uran a.amawTupuAca, KgnaiTma Gazapmadou.

NDa_a
b by 3 ac a, c ac
= — —_——= e = — —_—= ——
c_c b d bd » d byd
d d
DL _mopgpf_a 6v.aca,
b by 4 dy
ac /{13 -
— = ——= 6ynaam.
bd  byd, y

Kacpaapun xynafiTHpHw aMajaH §pHH a/iMaWITHPHII Ba
rypyxJiail xoccaJapura sra.

2l-tavpHd. % aa—: Kacpaaprune adupmacu Oef, Za

I

= 5 + X meneauxnu  6a 6gaunmacu  deb, e
4

X .
MeH2AUKHU KaHOamaanmupaduean — Kacpea alimuaraou.
Yy

a

Aimpma = = L — ol
y

c o a € o
—, 6YAHHMa — = — — KYpHHHILIap-
d y b d

o

Aa €3usagu.

Ulynnah xuan6, akHpHII amau KyWHII aMaanra, 6yanw
aMaJH KYnaATHPHIU aMaJIMra TecKapH aMaj cHdaTHga Tab-
pHdpaHaaH.

Arap-% Ba —; Kacpsiap Gepunu6, ad > bc 1wapth Gaxa-

pHJCca, ¥ Xouaaa %>% Ae6 KapanagH.

Kacp connap yctHaa aman GamapHil acocaH my aMaJHHHT
GepuaniuHra Kapab Gasapuiagn. Kacpnap Y3sHHHHT TY3HIHLIM
XHXAaTHAAH HKKH Typra — oiuil Ba VHJIH Kacpjapra GynHHaaH.
OnppfA Kacpnap XaM HKKH Typra, ABbHH TYFPH Ba HOTYFpH

Kacpaapra ampanagi. Arap &pmraﬂ% Kacp yuYyH a<b

WwaptH YpHHAH 6ynca, y xonga 6y Kacp myrpu, a > b 6yaca,
Homyrpu xacp ne6 atanagd. TyFpH Ba HOTYFPH Kacpaap YYyH
TYPT acocHAt apupMeTHK aMai I0OKOpPHAA KeJNTHPHITdH KoWaaaap
acocHaa Ga)KapunanH.

22-tabprd. Azap Gepuszan Kacpuuwz Maxpascu Ju
6a yuMuHe dapaxaaapu opKasu ugodasranean 6aca, y x01-
da 6yndad xacp frau xacp deduradu.
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Macanan, -, 2, L 128 o XOKa30 Kacpaap yHIH

10° 10" 100 ° 1900
wacprapaup. DBy kacpnapHu MaxpakcHa XaM €aHW  MYyMKHH,
avuu 0,1; 0,2; 0,11; 0,125 ma xoKa30.

KacpHn maxpaxcH3 §HaH xacp Wwakauda €3Hw y4yH cy-
paTtHHH &3H6, Maxpaxia KaHua HOJb 6FJca, WyHYa paKaMHH
PHraaH vanra caHaaaAM, WyHOAH KeAHH caHaaral pakKam-
NapHH Beprys GH/aH aXxpaTHJadH, arap cypaTAarH pakam-
dap caHal ydYyH etMaca, 6y xoJaa yan TOMOHra Kjmumua
Hoanap éauaaax. Hatuxama y Oynnall JKusaagu: asBan
Bepryjraya pakamjap GuJaH HpolanaHran coH afiTHaanH,
c¥Hrpa «6yTyH» cyau afiTHNAAH Ba YHAAH KeflHH Kacp Max-
paxHu xala sTHauO, cfHrpa BeprysaaH xeflHHTH paKamaap
OHnan HboaanaHraH coH afiTHAAAH. s

21
Mucoa. 0,021 = Tooo 3255=3 — 000~ 1000

2 =: 2,000, 0 = 0,000 Ba X0Ka3io.

23-Tabvpu . YHau xacpda sepeyrdan oa0un E3un2an
paxamaapdan ubopar CoHHU YHAU KACPHUHZ XapPAKTepucTu-
xacu, sepeyadan xedun ésur2an paxamaapdax ubopar con-
HU YHUH2 MAHTUCCAcU Oeduarady.

Mucoa. 34, 671 kacpHHHr XapakTepHCTHKacH 34, MaH-

THccacH sca 671.

Yuau kacpuH ymymuft xonna a,a,_, a,, bb, b,
Kypunuwna ueonanamanu, 6y epaa a,a,_, a, YHHHr Xxa-
paKTepHCTHKacH, b,b, b, sca mantHccacuaup. Depuaran
JHAH KacpRH 10t Kajap KAMaRTHPHLI YYYH YHWHT Bepry.aHHH
yuraaH yanra Kapa6 k xoHa cypHu, 10t Kalap OpPTTHPHII
YuyH Bepl'y/HH 4angaH YHrra Kapa6 k2 XxoHa cypHw kudos-
AHP.

Yuau kacpnap yetmza KywMw Ba aAupHw amanaapHud Ga-
WAPHW XYLAH HATypas COHNAp YCTHAarH amaaap Kabu Gax4-
PHAHG, BEPry/HH Y KYILUHJIYBYHIAPHHHI Ba aRWPHIYBYHAAPHHHT
Kaepuaa 6yaca, AMFMHIH Ba afiMpmaja wy odura Kifiuw Ke-

pak.
Mucoanap. 1) 0,6273 + 3,004 + 12,17 = 15,8013

0,6273
* 3004
12,17

15,8013
2) 1,204 —0,6308 = 0,6732




1,204
0,6308

0,5732

YHAH KacpsapHH KynafATHPHUI XyAQH HaTypaJ COHJapHH
KymaRTHpHW Kabu Gaxkapuan6, 6yHAa KynaloByH Ba Kyna#f-
TVBYHAA HeuTa YHJAH XoHa pakaMmaap Gyaca, kjynafirMana
XaM YHraau vyanra Kapa6 IIyHYya paKamaaH KefAHH Bepryx
KVinaaau:

w« 3,25 + 2 1a

0.5 1 Ta
1,625 3 1a
a, ab b
Vuaukacpnapuu 6vanw. busra 4 =2 :0: x
c,. €d d
Ba B= = 110,:. ™ §HaM Kacpaap Gepuarad 6y.acuu. By
KacpaapHHHr 6y nHHMACHHH
A:-B= a, . apby by Cq. Cdy d, _
' 10% 1™
_ 0 e b jom™—*
Cn ¢ydy d,

KypHHRIIHAA Hbonananaau. By epaa wysn Kafia Kuanw
KepaKKH, YHAH KacpHH VHaH kacpra OyJHwAa Xap AOHM
XaM YeKJH YVHAH Kacp YHKaBepMahau, GaJKH deKcH3 JHJH
Kacp XocHJA GyHIIA XaM MyMKHH.

3- §. OLNHA KACPHH YHJH KACPTA BA YHJIH KACPHH
OAAHA KACPTA ARJAHTHPHUI

Apudmetnkasa Gepuaram ofaufi KacpHH YHJIH Kacpra ait-
NaHTHPHIL MacajacH y3ura xoc axamuarra sra. DBepuaran
-:— olaHi Kacp yuyH (a, b)=1 wmaprh OGaxapuaran G6y.JcHH
NeATHK, Yy Xoujaa b COHHHHI KaHOHHK €WHJIMacHra axaMHAT
Gepamu3. ByHna % KACPHHHT Maxpaxxu b yuyn ym6y xoJJap-
42H GHpH GYJHIIM MYMKHH:

1) b=2%; 5%; 2* 5P 6ynanm;

2 b=2" p P p'n &n b=5 p' p';



b=2" 5" p P 63nam:;
3y b=p' pr P p#2 50i=T n Gyramn.
S51-teopema. Kuckapmagiuzan o000uild xacp wex.au
GrAu Kacpea AUAGHUWIL YHYH MAXPANKUKUHZ KAHOKUK Edua-
Macuda 2 ea 5 dan 6owxa Tyb xjnadrysquaap Gfamacaucu
3apyp ea erapaudup.

Hc6oT1u. Knckapmaiaurau % Kacp Gepn.iran.6yan6, 6yH-
aa b=2% 5% 2% 5P 6gacum.

a a a-5* _ a a ad®
By xomaa — =— = 8K — = — =",
b 00 b 3 of
- 9 a a 28 57 g 26— -
€Kl — = = = >a YYyH €KH
b 2 3P 1078 108 B Yy
a a 53-8 . .
a>f yuvd T GyaraH yekaH VHIH Kacp XOCH.1
10
6y.1aau.
a a ———— =~
— YYVH a<b 6Vaub6, — = 0, ¢, c =9
b ’ b " 10"

a

6Vacun  pefutik. Arap % yuyn (a, b)=1 6%.n6,

_ O

10°
yYyH TeopeMa HcGOT G6yagH.

‘i 6yaca, b=10"=2".5" 6faamu. By xon

4. c -
: - Kacp KHCKapagWraH Kacp Gy/CHH Nef/MK, Y X01-

10"
na €, c, =dk Ba 10" = dI 6y.m6, ;a = % 3KAHMHTHAAH

b= 1 6Yaaan. JHARH | HHHI KAHOHMK 6EfiHIMacHaa 2 Ba 5 naH
TAlWKapH 6Hpopta p Ty6 coH GyacuH aeinmk, y xoada [ = pl
6yau6, Id = pld = 10" Gynanu. Byupan 10" 3ca p ra 6jauna-
I, OYHMHT 3ca GY/JIMHHIIH MYMKHMH 3Mac, uyHkH 10" dakar 2

Ba 5 ra éu 2" Ba 57 ra G6yaunagn. lly O6wran Teopema Oy
X013 XaM HCOOT KWJIHHIH.

:— KHCKApMAC OAAHA TYFDH KacPHHHT MAXPaXH b HHHI Ka-

HOHHK E€AWIMAcH1a 2 BA 5 TVO COHJapH KATHALIMACHH, ATLHH
t, t . LT

b=p. P p#25 i=1,n. ()
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(i; ra acocaH g H¥ 5 ra 6yaraHaa XocH1 OV.aaiuraH KoOJAHE-
aap r %0, i =1 n 6%1a1u. ByHuHr yyve a #u 10 ra K3j-

naitipuG, b ra 6Viawus. 10a=bg, —r,, 6vHia 0<r, <b

NN
i0

N

Aa To YHan kacp 6V.1aiM, WAPTra AacocaH OVHHHT  GyaHWH

6¢1aan, Gyupan — — 6yaub. r, =0 GVaca, y xo1-

Mvuknn 3Mac, HOKopHaars vey.1aa 6V.THUIHM 1aBOM 3TTHpPaMH3.
SbHH

10a = bgq, - r,,
107, = bg, ~ 1,,
10r, = bqgy — 14

napuu tonamus. Cturpa 10a = bg, —r, ta 10r, =bg, —r,

. 2 109 — g2 &)
aH r, HH TONHO6 KVHCZK. \ ¥011@ — = ———— — —=— x0o-
A3 T - vy b 10° 0
cua 6yaaau. Xyaanm wyHra {Xwaw, ManiyM K- KagamaaH
L4 10" g — 1%, ~10 - r
KefiMH — — o o Dt T um
b 10t 10% »

XOCHA KHAamu3, Byhian — = 0, ¢9, q9, —

>

: HU €3H
10° b
MYMKHH.

SHaM 6yaHiiMa Ba KOJAIHKHHHT 6ab3H XOCCANapHHH KYpHO
YHKAMH3:

1° r, connap 0 < r, < b 6yIM6, noara TeHr O6yna oamaf-
AH, YYHKH aKC X037 GepH/IraH Kacp yeKJ M THIN Kacpra ailia-
Haad, 6y 3Ca wWwapTra 3HRAMP.

2° Bapua ¢, 6Yaunvanap 10 aam xuuuk comnap 6yau6,
ynapHiHI' OYTyH COH 3KaHJIMrd KOTAMKJAH G6GyJHUI  XOCCACHIAH
Ke.TH6 uynKaau.

3° DBapua KoiaHKJIap Xap xHA 6yja 0IMaiiiH, YYHKH 7, < b
Ba b 4YeK/nM COH 3KAHJHInJaH, TYpJuya KOAMMKAAp b—1 1a
JaH x¥n 6y.aa onMainy.

4% r, napHMHT OHpOPTACH XaM HO.b 6VN1a  OJIMACJMIHIA
acocaH KOJAWKJap Ba G6YAHHMANAD NaBpHA PABMILIA TaKpPOpJaHa-
AR Ty =Ty Ta= Tegon BA §,=¢4. v 92=G»

IOKOpHAa KeATHPHAraH MAaBIYMOTra acocan 6apua KO/NAWK-
nap Xap xua 6¥)a OIMACAHKJApH Mawmiym Ba r, = r, GYACHH
ne6 dapa3 sramua Y xonna 107, =bg,,  ~r,.  Ba 10r,=
=bq,,, +r,,, 6y1aan. byupau 10(r,—r)=0 nan (9, —
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— g )b=ry,,—r,, Oyragu. DBy TeHr;inkHdHTr wam KHCMi
b ra 6yAHHamM, feMaK, YHT KHCMH XaM OVJIHHHLIH Kepak, Je-
KHH 7, <bwar,  <b Gyarawy yuyn r,,, —r, =0 6y
JHwH  3apypaup. bByepan (g, —¢,, )b =0 6yam6, b~0
SKaHWAaH @, , = q;,, 9KaHH KequO uMkaaH. DBy Xocun Ku/uH-
TAH HATHXKATApra CYAHTaH XOMMa £y | =7, i Fo 0 =",
B Gort = Qipr Dy2 ™ Qg2 Dotj = Qugpr napHH €3k
IIHMH3 MyMKHMH. XyIaM WyHra §xwaw, r, =7, , Ba @, | =
= ¢,_, Ba XOKa30JaH OXHpHIAa =7, ,  Ba g = q, —ep1 AP
ra sra 6jnamus, Oy epla | —k= 1t pecak, r,=r . ¢, =q.,
JIADHH XOCH/ KHJAaMH3.

5° Suan a =r_ _Ba g, =g, , GYIMUHHH KypcaTamy3.

XakukataH xam, 10a=bg, +r, 10r,=bg A +r.
SKAHAHrHAaH Ba ry=r , ra acocad 10a—g,b=10r —
~—@Geyib eku 10(a —r ) = (g, —gq,, )b 6ynam. Uaprra xypa
(10, b)=1 skauuu 3svTHOOPra oONC2K, G@=r_Ba ¢, = Jep
3KaHH KIHO YHKAAH.

6° ¢, ¢ Ba ry, Iy, KapasnaéTraH )KapaéHja fro-
HagMp Ba wy OwnaH Ouwpra. r,=r . . Ba ¢, =g, 6y1u6,
r

a —_— e
e =0, 9,9, q.+ AaH Ba a=r_ ra acocal

lot b
-:- = m+ oty aHa reau6 unxagH. By epaa
v —adasp ysynaueu nefunu6, ;a =0, (9295 9, Xypuus-
I.LIH.MI'H cog daspudi yramu Kacp Xocua GynamM, AbHH:
== 919 mt 9 4 = = m.l-o;- oy F(m.wt LA
IO‘:b ) B qmlo‘ =+ qmlo’“ =+ =00 @)

Arap yHH oAmHAi Kacpra afsIaHTHpCaK, ¥ XOJUIA:
| 1 1
0, (9.9, 9.) =09 -9, (— +W + T.-a—; +. ) =

10*
——— F q19s qt _ 919 q‘
= qlq! q( _l_ = lot—] - 99.. 9
10° v

KYpHHHWHKIArH OAJHA Kacp xocHa Gjaaam,
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2 . -
Mucoa. Ty OMWHil KACPHH JHAH KAaCpra aRAaHTHPHH.
Eqnw: 10.2=11-14+9; 10.9=11-84+2; 10.2=
=11 1409 femax, % =0, (18) 6ym6, T=2, r,=9;
ry=2ry=9; r(=2 3KaWHjal r, =r, ; q = 9,4 6§nany.
By muconpan kjpuun6 Typubpmku, b=11 Ty6 con 6yarannurk
ca6a6iH 1—21 Kacp cod O, (18) naBpuii yHAH kacpra ahnaHagH.

Mucoa. 0, (36) HH onauit Kacpra afNaHTHDHHT.

6
Eunw. 0, (36) = g9 = 7] XOCH/ 6ynanu. Suau Gusra ';1
KaCpHHHr MaxpaXu b = 2“-p1" Pt EKH 58. n" pa®
KabH GyAcCHH NefIHK, ABHM:
a_ o578 1 a5h 6¥.1cHH oasa a8 _
b 10%.p  10% yacut, ¥y %
=4, (914, q,) 63146, A naBpMii KACDHHHT XapaKTepPHCTHKa-
cuaHp (A Honra TeHr G6YJMWH XaM MyMlKHH).
l ————— ————
Iemax, %= TOT‘“A' (0:19: qs) = 1% [A+0, (g9,
A 0@e ) A 4000,..0(qq...
q‘)] = W + |0¢ |o¢ -GT qlq’
40 =B, ¢, c,+000 .0 (g9, 9.) =B,

aTa
€16y - Cq (914, q.)-
by B, ¢, ¢, (019: g.) YEKCH3 YHAM KacpRHp, OyH-

Jla MabnyMm Typyx pakamnap AaBPHAi paBHUIAA TaKPOPAAHaIH,
wy GHmaH 6upra jaBp AapXos BEpry/iiaH KefuH 3Mac, Ga/KH
6HpOp Xofinan GownaHajk. DyHnaR kacprapuu aparaws Oas-
puid yguiu xacparap peb aranap.

Mucon. 2% KacpHH VHAH Kacpra afL1aHTHPHHI.

3 15 1 15 1
Evuuu, TR (36) )

57



NI cq:9. g,) Kacpli¥ opaMA Kacpra aMNaHTHpHLL

v, m
1a1ab KMaMnran OUacuR. Bynuwy vave —= 0, 6,
i

o G:Gs q,) 2€6 Gearnaanank. 0. c.c, (g, q,) uv

107 Cnat f, 6V q ]_ [c c ¢ -
0" ra KYNaHTHPH(, OvV.1aMH3. HaTHXKal4 0" 1€9 2
n

i~ <16 . 4142 95
+0, ( » q ']:: ts2 3 =
94 ) 0" (10° —10"

1-: \,,(10“-“" 14, 9y

(10" — 1) 17
_ he n 0t — (12 a4 9v
B (10° — 11 10"
_ O (nd19a P 1 (p
- 9 900 O
—_—

1 "

XOCHN 6YaaaH. [leMak, HO.1b XapaKTePHCTHKAH apa.awl 1aBpHH
yHAn xacpra TteHr G6GVyaran oJaMH KacpHHHI CypaTH HKKHHYH
Aaspraya G6israH MaHTHcca pasamnapH GuaaH  ugoaasdaHraH
coHaaH OHpHHuYM 1aBpraya 6V.araH MaHThcca pakam.aapH Gu.aad
HpojanaHran COMHHHI aiHpmacHra TteHr 6yan0, MaxpakH 3ca
CGHpHHYH JAaBpaard pakam.iapiH 9 pakamu GHaaH Ba GHPHHuH
AaBpraua MaMTHCCa pakamaapH KaHua Gy.aca, wyHuya Hoa1ap
GunaH a/MalITHPHIIAAH XOCHA G6Y.1a1H.
Mucon 0.6 (4]1) kacpeu oaauit Kacpra an.IaHTHPHHT.

Eunw 06 )= —0m— = == =,
990 990 198
Bapua k{pHHHLIAATH YeKCH3 A2BPHA YHJAH Kacp COHJAp
paunoHaa couaap, 6yHaad CoHAap TYnJaMH 3ca palUHOHa]
COHJIAap TYNAaMH AefHNAanH.

4-§. TAKPHEHRA XHCOBJALULJAP

A . CoHnapHHHr TaKpHOHA KHAMaTaapH.
ManayMkH, KyHRaARK XaéTHMH3Aa afipHM XOJANapiaaH Tal-
KapH XaMMa BaKT aHHK coHJap GHJaH 3Mac, GaJKH TaKpH-
6uii anHKJaHran coHJap GHJIAH HII KYpHIUra TYFPH KeJdalH.
TakpnOuR coHNapHHHT XOCHA 6¥AHIL MaHGaNapH XHJAMa-XHA
6¥nu6, Oy coHJMap acocaH:
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— Ya4oB ac6061apHHHHT aHHKMACJHIH,
= yAYaw KapaéHUHHHI Xap XHJJIHCH €KH LWAPOHTHHHT
y3rapHius,

— KYPHUI Ba Ce3HW! OPraHJapHMH3HHHI MabJdyM jaapa-
Kala aHHKCH3JIHIH,

— aHpHM X0/J1apAa COHJapPHH AXAHUTJAWHHHT 3aPypJiH-
rih KaGH WAapOHT/JAp HAaTHXacHAa 103ara KeJHLWHHH XHCO6-
ra oJHIWHMH3 3apypAHP.

IIyHuHr yayH XaM ailpuM Xoa/1apAa yayaHafHraH MHK-
LOPHHHT aHHK KHAMATHHH TONMLIAAH BO3 KeyH6, GHpH Ge-
PH.IraH MHKAOPHHHI XaKHKHA KHAMATHAAH KHYHK, HKKHHYH-
CH 3ca KatTa 6§y/nraH HKKH COHHH TOMHIUTA TYFPH KeaalH.
Byuaaft Xonga MHKAOPHHHr KHAMATHHH TakpHOUA coHaap
€épaamuaa udojanaml HMKOHHATHra 3ra 6yaamua. Macaaan,
6ipop MoanaHu ynawarahla y 8,864 r naH oprtHk, 9,128 r
JaH KaM Keanu gefauk. Byunafi xonna 6y MOLAaHHHT OFHp-
JIMITHHH TaxMHHaH 9 r ne6 onamu3. Keatupuaran Muconnas
KVPHHHO TypHOAHKH, TAKPHGHA COHJAPHH XOCHJA KHJIHLIHHHT
fiHa 6Hp vcyaH 6y COHJAapHH AXIHTAAWAHD.

Uly 6naan 6GHpra fIXJAMTAAWHH KN COHJH HapcaJapHH
XHCO6GJaIl HATHXKACHAA aHUK HaTHXA XOCHJ KHJHII aMaJHil
XKHXAaThaH MYMKHH GyaMaraHia xaM KyJanaHagu. Macaaaw,
I1axap €KH KHIJOK AXO0AHCHHH XHcobra oJHIl Kapa€nuaa
AXAUTAA6 aATHIW 6GyHra MHCOJ 6§Ja oJaaH.

Bysnal TawkapH, aiipuM cousapHu, macazad V'3, sin37°,
1gl7, n KabuaapHH xHCOOaALL . HATHKAcHAA TaKPHOHH coH Xo-
cHa 6ynanH, uyHKH Oy coHsapHH aHHK XxHco0.1a06, HaTHXKacHHH
alTHUI MYMKHH 3Mac.

TagkpuOuii connap G6unaH HwWAaAW XapaéHHAa, aApuUMm
XHcobunsap TaKpHOHI COHMAp YCTHAA TErHUIIH aMaJjjlapHH
6axkapull KOMAACHHH eTapAHYa GHJIMACAHUKIADH HAaTHXXACH-
ll2 HOTYFPH HaTHXXara 3pHuWwajnaap.

Mucoa Tyrpu TypTOYpUYaK WAKAMIATH €D MAALOHMHHUHT
63iH 446,5 M < x <4475 m Ba 31 2105 m<y <2115 M
6y.aca, YHHHT JO3HHH TOMMHT

Eunw Arap TyFpH TypTOypuaK yauaMnapHHHHT VpTa apud-
METHK KHMAMatH Ou/aH derapanaHH6, y = 211 m Ba x = 447 M
1e6 oncak, y xonaa S = xy = 94317 kB. M 6ynanu. Arap Ge-
puaran Vauamaapiu y = 211 £ 0,5 sa x= 247 + 0,5 kypu-
HHwHAa Hdonanab, YHUHT I03HHH CYHrpa Kyl TEHICH3NHK aco-
cu1a npoaanacak, y xonaa 93988,25 kb.M < § <94946,25 kB .M
KUPHHMUIAArH HaTHXKa XocHa 6Ynaan. XOCH.1 KHJIHHIAH HATH-
’ala XaTToO I03NHK XOHA PaKaMHra XaM HLUIOHHLI MYMKHH 3Mac-
JHTH OYHK KYpHHHO TYpHOaH.
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Xyamu wy ka6, | panzgz;s—?: ~~ 57°19° 29" pne6

Kyn xonnapha mwaatamu3. JlekuH nx 3,14 xam x¥ynon Tak-
puGHii KuAMAT G6y.ranauru caba6aw 1 paa = 57° pe6 Mw.at:w
MAKCaAra MYBOGHKJAHWTHHH KAl KH/HII MYMKHH.

b. A6coaoT Ba HHCG6HA XaTOJHKJAap XaKHia
tywyHya. COHHHWHT aHHK Bamy6xaJau paKamJaa-
pu A= 32,855 conu Gepuaran 6yacHn. By connu 0,01 raua
aHHKJHKAA SXJIHTIAW HaTWXacuaa a = 32,86 xocua Gyaaiu.
Onatna a = 32,86 coun A == 32,855 coniinubr 0,01 anMK.IMK-
Jaru TaKpMOHA KHAMATH OYAraHIHIH YyUyH XaToOMHK
a—A=13286—32855=0,005 ékw A —a= —0,005 nan
u6opar 6yau6, |A —a|=0,005 6yraan. ILUyHHHr yuyH aHHK
A COHHHHT TaKpnGHA KuAMaTH 6y/iran a coH yuyH a < A éku
a > A 3kann Mabaym G6iica, y x013a @ mMoCc PaBHILAR KaMu
6uaan €k opmuru bGuran oauxezan maxpubuld Kudmam jpe6
KapaJajH.

24-trabpud. Acap A conHmuHz maxpubud xudmamu a
con 6ijaca, y xcada, A —a adupmanune abcoatom Kudmamu
maxpubuli Kuimameure xaxuxud abcoarom xamoaueu Oeliu-
Aadu sa 'A —al = a kypuruwda GeszuraHadu.

24- TabpHdAaH Keanb uMKaaHKH, arap a < A 6yaca, y xoa-
aa A=a-+a Ba a>A 6jica, y xonga A—a=—(a—
—A)= —a=>A=a—a 6yiamu.

A coH HomabayM 6i/iranda a TaKpHGHA COHHMHr abcouorT
XaToNkTH XaM HoMabayM GyjHwWH aéHIaMp.

25-tavpud. Aeap a maxpubuil conHuNe xaxuxud ab-
coamrom xamoaueu Y4y a < Aa myrocabam Gpuuau 6jaca,
Y x040a Aa con a Hune abcoarom xamoaueu dezapacu Oedu-
Aadu.

By Ttabpupnan Geeocnta |A —al=a <Aaold—a <
<Aae —AasA—a<Aa®a—Aa<A<a+ da=>

= A=a + 6AA
6ynann, 6y epaa 0<O8< 1. Arap 6= 1 6yaca, y xo11a
A=a+ Aa 1e6 Kapaw |A —a|=Aa pze6 Tywynsu GniaH
yMyMan GHp XWIRHp.

Mucon. A= 177+ 0,1 6yaca, y xotaa 17,6 <A <178
67146, Aa=0,1 Gyraan.

26-tabvpud. a maxpubuii coHHuHe Hucbull xamoaucu

0eb, Aa_s COHea aiimu.aadu.
a

a TaKpHOMA COHHHHI HHCOMH XaTOJMr¢ Cy3H ypHHra Keary-
cipa 6a exu 6 (a) xVpHndwmMparn GearwnaIapHAHT GHPI'HH
HLINATaMH3,
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l-Mucoan a=28 =z 0,007 coHnHHHT HHCOHA XATOMHTHHH
TOM{HT.

Eduw 8(a)= da_ 0007 _ 1
a 2.8 400

2-mucosn Arap a= 210 cond 8 (@) = 0,3% uucbuii xa-
TOMHK Ounan yauaHraH O6ynaca, yHHHr a6COJMIOT XATOJIMTHHH
TOIHHT.

Equm Aa=210.0,003 = 0,63.

IOKopuaa kenTHpuaran dukpaapaan xKypHHHG TypHOIH-
KH, TaKpHOHA COHJApHHHT aGCOJIIOT XaTOJIHTH OXHPTH Cak-
JlaHraH XoHa OHPJIMIHIAaH OLIMACJHIH, arap YeKcH3 TYKKH3-
Jlap KaTopH TalljiaHca, KaMafHIUH XyAAH WY XOHAHHHT GHp-
JIHTHTa TEHTJIATH pPaBIIAHAHP.

Bupop A coHHHHT TakpHOHA KHAMATH @ MaBXya 6yJacuH
JeHJHK Ba a coHaa n ta Gejarn 6op ae6 dapa3 3TafJaHK.
Arap a cOHHHHI MaKCHMaJ a6GCOJIOT XaTOJNHIH YangaH oXup-
TH 71- XOHaHHHI GHDJHTHAaH OIIMAaca, a COH N Ta WWOHuAU
6eneu 6usan oaunean Takpubuld Kuimar xaMmaa a6codioT
XaTOJNIHK n- XoHa OGMpPJHTHHHHI SAPMHAAH olIMaca, y X0JAaa
MakTab MaTeMaTHKacHAAar" KoMjaara acocaH fAXJHTJAWra
(TynaMpuw xoupacH) kypa n Ta HUIOHUY.TH GerH 60p TaKpH-
6ui Kuimart nefiMua. Macanan, A=42,399812 connnabrta
HIIOHY/IH PAKaMHH XOCHJ KHJHII y4YyH TYJAHPHIU KOHAacH
6yfiHua 8, 1, 2 HH Tawna6 +o6opcak, KoJAZHpHaaauraH 9
pakaM 6Hp Gupaukka opTHO, 42,400 coHH Xocua 6Vaaaw.
Byunaa a6comor xatoauk 0,0005 aaH kuuHK 6¥Jann Ba
42,400 COHHHHHT yuTa OXHPTH paKaMH A COHHHHT yuTa MOC
paKamjapura TYFpH Keamaca xaM 6y coH GelliTa MIUOHWJIH
pakaMra sra. by TymyHuaHH yMyMJalITHPHII MaKcaania
KYAHAArH »aaBalHH KeJITHpPaMH3:

Huc6uft xatoauk

BupAgR

xnfiuatsn 10% | 5% | 1% |osy \ 0.01% | 0,05% | 0.001%| 0,005%

ParawH raga raga rada | raua ragqa rava | rawa rasa
1 1 2 2 3 3 4 4 5
2 1 2 2 3 3 4 4 5
3 ! 1 2 2 3 3 4 4
4 1 1 2 2 3 3 4 4
S 1 1 2 2 3 3 4 4
6 1 1 2 2 3 3 4 4
7 1 1 2 2 3 3 4 4
8 1 1 2 2 3 3 4 4
9 Ll b2 2] 3| 3] 4] 4




Mucoan. 8442 conunnnur uucObuft xaroauru 1% ra tenr
6yJsica, yHia HeuTa HILOHYAH paKaM Gop?

Eunw. ByHnHr yuyn 8-carp Ba 1% JAM  yYCTYHHHHr
KeCHLIraH XONHaarH coH 2 HH TonaMu3. Jlemak, 84,42 coun-
Aa 2 Ta HIOHYJH paKaM 6op.

B. Takpn6uh connap yctuaa 6GaXapHaaauran
aMannap HaTHXaJapRHHHT XaTOJNHKJApPHHH ToO-
nuw x=a~azxAaBa yxb=Ab connap Gepunrran 6yscuH,
Yy Xongaa lokopHaa kypr6 yTharad wapraapra acocaH a—Aa<<
<x<a+Aa Ba b—Ab <y <b- Ab s3kaHHHM 5BTHOOpra
o6, x +y=x(a+ b))+ (Aa+ Ab) un &mwu MymkHH. Bynian
Ala+-b)y=Aa -+ ab 6Jnann. NeMak, durundunune abcoarom
xamoauzu Kguwuayeuusap abcoarom XamoAUKAGPURUNZ UUFUK-
ducuea mene.

Mucoa x=5,732 + 0,001, y =~ 7,111 + 0,002 6yaca, y
xonga x + y = 12,843 + 0,003 6yaamu.

AMFMHAHEUHT  HMCOHIT XaTOJIMMM  10KOPHAArM MYyJI0Xa3ara

acocaH & (a+b):A @+ _Aa+as

6ynanu. Bynnan 8 (a+

a+ b a+b
Aa+ Ab Aa Ab a Aa b Ahb
+b)= = == . — . —
a—-b a+b a+b a+~b a a+o& b

3uan, MacasnaH A_a‘j =& (a) pa %,-b = 6(b) nap yuyn 8§a@)<b6(b)

- a b —
6yaca, y xoana 6(a+b)<m 6(b)+m §(b) =

_a+b
=2 §(b) >8(a+b)<b6(h)

3KaHH KeqHO yuxaad. Jlemak, dururdunune Hucbull xamoaucu
KJwuayedusap Mucbuldl xamoAUKABPURUK2 SMZ Kammacuda
opmmatiou,
Mucon. x=5,732 0,001, y=7,111 £+ 0,002 6yaca,
y xonpa 6{a-+b)<b8(b), uynkn 6(a)=0,00018, 6(b)=
=0,00029 Ba 8(a+ by= 299 _ 0,00023.
a+b
Arap x=azx Aa=»>a—Aa<<x<a+4aa, y=bxAb=
S>b—Ab<x<b+ Abra acocaH Ky TeHrCHIIMKIAPHH
Xanna6 afupcak,
_a—AagrxgarAa
b+Ab>y2b—Ab
a—b— (Aa+Ab) <x —Y<<a — b+ (Aa + Ab)
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xocun 63aM6, OvHiaH .« —yxa—bzx{(da-+ Ab) HH é3a
(~1aMH3. i
Nemak, auupsmarune abcovom xamoiu2u KaMAOeNu 6a

atiupuayedu aboouom XamoAUKAGPUHUHZ UUFUHOUCU2a men:,
a-Ab 6jradu
a—~"n
Arap Gepuirai x >~ a = A@Bay ~b = Abaapuna —aa<
<x<a-+Aa Ba b—Ab<<y <b-+ Ab KVpHHUWLIA oM,
(a—aa)(b—ab) < xy <(a — sa)lb—+ Ab) 3IKaHWHH HHO-
6arra oncak, xy ~ab = (bAa — aib) Hu €3a oaamu3. Jemak,
Ataby="bAa+asb pa b(ab) = Ag S L 2_:-” 6Vaaan.
3
Bepriiran x>~ agx Aa Ba y2>=b + Ab coniap 6y.IHHMAacH-

HMHT XaTOJNHTHHH TOMHILAA a+3a>0 Ba b = A b > 0 wapriap-

a—Aa x a—JNa .
ra acocal ————  — < —— KYUl TeHTCHITHKHHHT Yan

b~—Aa y b—A3a
B2 VHI TOMOH.1apHiark Kacp.1apHHHI CypPaTHHH Maxpamidra 6% -

. A
LhuKe Hucbuit xamoaueu a b(a —b) =

. a bla—aldd
JM6, HXYaMTanraHlaH cVHr S ——=— < L gib‘ +
o y
bAa—alc¢ . - 23a—ulsb M
—_ _A__.__ 6\1"6 6}'HJaH x_g_ - __b_‘i__ 61
y - ¢ :

Jaiu. byHnan wnucbuti xamo.aux 6(%| =8tay— 6(b) byauwu

reau6 wukadu. by xviocatapHe MMcOLTapla cHHa® KYPHLIHK
F.VBUM/IAPHHHT VA1apHIa XaBQ.1d KW.1aMH:

a TAaKpUOHA COHHHHT a” 1apamacili <apanivk. \a =
= Ma-a ajtzr-a a d3d—d J ho 1
n 1= -
~—a a i yYJa  naou Jyd \u

- _ - —

Jemak, dapaxanune abcodom <amoduc. W d dg 6

. y A N
wucbutt xamowen brat XL o — dai=ba y=nba)
6 L. 1a0u

Arap, 6y epia n Hr — fWi1ap  ATMalllTHDCRK X011¢

- - - Aa
- 08paMaIu uAOUINUKE aBCOVOM xamiucu Ny d = TE
y a’”

-
8 nucbut xamouzu 8(y @)= < b (a) 6{3aan

MHcon Ba MacajsanapHr XaTOJHKAapHK XHco6ra oau6
eyHIIAa KyRAnjaary 1aptubra aMaa KuJaHil J103HM:
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— nactaesat Xapouhi dopMyna — MoJAeNHH TY3HID;

— EYHJHII aJrOPUTMHHH aHHKJalwl Ba aMaJnapHH Ga-
¥apHW;

— TONHATAH HATHXAHH AXJHMTAAaW AYAH OGHJIaH TaKPH-
6Hil XKaBOGHH aHHKJALU;

- HIUOHYJH paKaMJapHH aHHKJAa06, HaTHXKAHHHr al-
COMIOT Ba HHCOGHIl XaTOJNHKJAPHHH IOKOPHAA KeJTHPHAraH
KoHia Ba ¢opMmyJanap acoCHRA TOMHII 3apyp.

Mucoa Ba macanaaap eyHw

l-mncoa KacprapHuHr AHFHHAMCHHH TONHHI: —;— + %— +
4 5
* 9 + 9°
Euynw BepuaraH KacpJapHHHT MaxpaxJjapH GHp XHJ
6yAraHH yuyyH yJapHHHT cypaTJapHHH KYIUHG, MaXpaXXHHHT
Y3HHH KOJAHPAMH3:
1 2, 4 5 _ 14+24+445 _ 12 1
9 + 9 + 6 + 9 ; 9 9 3’
2-MHucoA. % +E)+ % AnFHHAMHM XHCOBNaHT.

N
3

Xuco6aaw. Xap XHA MaXpaXJ/H KacpJapHH K§luu-
Aa y/NapHH 3Hr KHYHK YMyMH#i Maxpa)xra KeaTHpHO, cyHrpa
CypaTnapHHH KYWHG, AHFHHAH OCTHra yMyMnfi MaxpaxHH
€3aMH3:

3,7 ,5_45+8445_ 179 _, 50
8 + 10+ 12 120 120 I 120
3 2 5
- . P10 ~—=7 —; —6 =;
3-Mucoa. Xucobsanr: | " 3 32 624
o241, 7 L3l
5 10 2 3
Eunw: 103 —7 2=32=8_31.30_¢g3=
4 4 12 13 24
24 24 24
92 4798 _4T_gM_,4714171
5 10 10 10 10 10 10
7lal 1500 3 15_3.3_9_,1
2 3 2 3 2 10 2 2 4

4-MHcon. Xucobaanr:
64



4

2) (£5§j42735;)02’ 6) 2 ;__<§1+0’5+0'25>‘("}32"‘f

+ )+ 25[(7,5—6,2).3+31 H
( _+075)1 3%%
Xucobraam. a) 51502 l_l_,_l =
55
_ 13451 13
4.11-6:5 66
6) HM KHCM/Iapra axpatub edamus:
L (11 1y 205y o1 g1
n2——(+—+—y@+m)24 =1
2 (76—62) +31 :1_35_+62_625
v L: — T l—
3) 125.62,5—.1—1 T .‘2+14 4.
5-mucoa. Aipuaran ucborsanr: -+ —-QIT—}— R
v 1 n
nwitl) a1l
Mc6o1u. Maaykuns akcuoMacuaad ¢ofifanaHamMis n —1 na
L1 _ — L
5= afiHusT TYFpPH. 7=k 12 12—i— +k i 1)_

= kj—l alinuaT YpuHad 1e6, ymuur = k- 1 yuyH TVrpu-

JIMTHHH KYpcaTaMHs:

1 1 I 1 k
T-§+53+ e T k(k+l)+ E+D) (E+2 k1 +
L 1 _ RRADE kG 1FDEI
G+ ktD  ETD E+D D (+2)
CEGEDARFL _ RFIR k1

+1) &+2) k+1) (k+2 k42
Iemak, ailnuat n€EN pa tyrpu.
6-MucoJ. AHHUSTHH HCOOTJAHT:

1 1 1
Sn= 1.2-3:4 + 2.3.4.5 T +n(n-{—l)(n—i—2) (n+3)=

1 1 1
“?{6 -1 (n+2 (n+93) ]
5~2823 ‘ 65



Hcborn. n=1 pa abmmar Jpumia. n= £ na {punnu
Ae6, YHHHT o =k -+ | yuyH {pHHIH SKAHHAH K§pcaTaMH3:
S =S+ I =‘L[_+
(k+1) (k+2) (k+3) (k+4 3 [6
+

1 1
__‘[L_ !

*k+1 k+2) (k+3) + f+1) (B4+2) (R+3) (k+4) =
316 k+2) (R4+3) 2+ 4)

JleMak, Gepuiran Hpoaa \Fn€N pa ypunan sxa.

7-mHucoa.
- x4 1 'r43 x4+ 7 x4 2n—1 —
S, 9 + . + 3 + _+ —
_a=ne-—-n,,
=
TEHTJIMKHHHT THFPUWIHTHHH xypcamur
s+l _ (= @-=" .
UcGotu: n=1 pa 2 > 4+ 1 Tenraink

ypuumn. Tenrauk n=k ydys §punau ne6, yuuur n=k+ 1
Y9YH TYFPHIHIHHH K pCaTaMHa3:
_S+x+2.+ —1 (1—|)i2n—l)+k+

2

ﬁ+l
+ ,+2~2+'_| ) (22‘+‘—l)+(k+1).

Hemak, TeHruk €N yuyH TYrpd 9KaH.
8-Macana. Arap xap GHp HMwWuH COaTHra TaXMHHaH

3—:3-KB.M JeBOPRH cyBaca, 6 HumH KyHura 7 coatiaH Hul-
Aa6, ysyHaurs 128 M Ba Ganaupmrn 3,5 M 6§.aran 1eBOpHH
Heya KyHaa cyBal uHMKaau?

Eunw. 1)128-3,5= 448(kp. M), 2) 3-;- 7.6 =

= 140(kB,M);
3) 448:140 ~ 3 xynaa cysa6 6ynap 3KaH.

MyCTakha euNi yWyH MHCOA B3 MACAAANAp
04 +8 (5—0,3 —85—) —5:2 -;—
— ¢ 90.

7 2 2
] —. 8~ R —2,6:— —
) (89 68)34 5




(s4-41):s2
45 o/ 18 2 0,3:0,001

2. — . + + -,
2 9 "y 70 7
(4 3 +O.75) 3 i3
3
(-;-*—0.425—0,005):0.1 6 —3--}-5—;—
3. i 1 + 3 — 0,06.
30.5-1-%‘%—3 5— 26:37

] 1 2 2
3 3~l,9+19.5.4 -2‘.3,5+4 3-{-21—5

62 0,16 -051-1-{-41 .
75 » -(m n)

4.

I 1
[ —(—-——}—06-—-—0005)]” 4,754+7 —
5 2

R + 5 :0,25.

1
3——1-&) 33.47

5
6
11

41 2 3
.(3)0.3+o.(2)+3].2-3- (0,2__4_0).,,3

2
(4,5- Is — 6.75)-0.66 1 -4—-0,22:0,3 — 0,9
3

0,216
w2} (T2

0,15
l326

( +oss)05
0,625 7,724~ 3)45
(" FRURTY AL

—'2 13 -)— +2.2. [o.(24)—o,(09)]+%.

( 32 13)3

2
—:—-l.2+ 0,8 0,505-—5-—-0,002

o 0,128:3,2+ 0,86

1
3—;:10+o,|75:o.35 (-'———-):1.4

10. - - _
175 — 1 l—l-fll— (0,5—— 5‘)3

17 56

9
0,125:0,25 41 7.:2.5

17
1
. (10 —22:2,3)-0,46 +1,6 ( + 9)



12,

13.

14.

15.

16. -

17.

18.

19, -

6—15-—-+08

21.

(7 — 6.,35):6,5 + 9,8999 ]._m'_s

1 :0,125.
[(1,2:36) + l'—g 10,25 — 1.8 @3yl +

45 15

1

18 — — 13,777 .
Gl

38 1 8 3
(2—_—).13 33 5500

T .0.5.
85

1 3\ 1 1 2
3’75'13"'('53—) 2+(l 7_'4_9) 147
7

4
1 1 2 5 18
3 - — 3 )= 2———)-—
2:3 5 +(3 3) 3 ( 18 36/65
[ 13 9 53
4,625 — — +2,5:1,25:6,75| | —
L( 1826) + ] 68

1 7
(?—0.375) 0,125 +(———) (0,358 — 1,4796:13, 7)

7 1 1y.5 3 I 5\]. 7
——9 — —)=- - =. -+ =1 -
12 2l8+224) 31 52 (3 2+6)]_ 13
9/ 1 .13 5\ .2 1
—.l5 =_9 - 1. ———
84 (5 42 28+24)+1 277 3

L
9

13
F(3,2—1,7):o.003 (l 0" 5)
29 3 - 14,1
L(a—s—7)-4.o,2 (2,44+1 25}-;
4 6 (2,3 + 5:6,25)-7
5 '{3'4' [" 80,0125 + 6,9

]—- 20,384:1 .3}.

4 35(2L l—l]'OIG 3 2_321L
[_' 7 5)" 77 14°6
T = 23 49 -

1 20 375—0 2 0,016:0,124-0.7

x
25 5

(129 l—7)07
0,125x TS

1921\ 7 T0,6752,4—0,02
(24 40) 16

62 4-1,364:0,124.



11
1 ——0,945:0,9
x 9( 20 )

22. {050,246 —15.157.5 — 3 3
] ——4 —:7
40 8

('3 235 0),]
15,2.0,25 — 48,51:14,7 449 11 66~ 2 5
x 1 :

3,2 ,8-15 ——3,25

+0 8( 2 3 )

23.

Huaykuns akcHomacHian ¢ofinananub, KyAHparuiapee ucbor-
JIaHr:

3,5 e 1
#Ttmt T (41
| 1 1 nt+2
1—== - 1= = .
2% p 4)( 9) [ (n+U'] 2n 42
1 1 n
%. E+;T5+ +(2n—l)(2n+l) 2t 1
1 2z nl _n (n+l)‘
27. 1:3 + + +(2n—l)(2n+l) 2@+’
n
28. 1354“357+ +(2n—l) @+ 1)@n+3)
_ n(n+ 1)
2@n+ 1) 2n+3)°
1 1 1
9. - =
a@+1) (a+l) (a+2) + +(a+n—l)(a+n)

a(a + n)’
Kyhugars mMacananapHd apapMeTRK ycyanap GHJaH eYRHT.

30. 1) Takpu6uA coHpa OXMPrH paKaM HHMaHH Kypca-
Taau?

2) Kaficu Xoaaapaa TaKkpHOGHA COHNADHHHr AHHKJIHCH
Kacp XOHAcCHHHHT paKaMJapH CcOHA GHJIaH aHHEKJaHajH?
Kafich xonnapaa KuAMatau paKamaap COHH GHJaH aHHK-
NaHaaH?

31. 2 % COMHHHHI KHAMaTHHH 0,05 rava aHMK/IMKA3 TaK-

puGH# XHco6GaaHr. XocHa 6yAraH coH GepRiaraH COHAaH
KaTTa €KH KHIHK 6ysa oNlalHMH?

32. 9752 cym 52 Tufinn 9800 cyMraya sXJHTIAHAH.
AGcoaot Ba HHCOHA XaTOMHKIAPHH TONMHHT.

33. 100 Kr raua aHHKAHKAA oJuHraH 567800 kr TaKpH-
61t COHHHHT HHCOHR XaTOAHTHHH TOMHHTY.



34. 4,666... CORAHH TYJAHPHII KOHAACHra acocaH yura
HIIOHYJIH paKaM GHiaH é3HHr. AGCoI0T Ba HACOHA XaTOMHK-
JIAPHA TOMHHT.

35. Bup GYIOMHHHT y3yHJHIMHH yJvyaraHfa KaMu GHjaH
5,82 MM, opTHFH GHaaH 5,83 MM YHKAH. Y/AualWl aHHKJAHTH
KaHga?

36. Kyganunr y3ynaurn Ba Mockpagan Cankrt-Iletep-
Gyprraya 6ysarad Macoda ya9ab yHKHAAH. BupHHuUM Xoaaa
1 M raga aHHKAHKAaA 1 KM YHKAM; HKKHHYK Xoana 1 kM raua
aHHKAHKAA 651 kM uHKan. Kaficn {avaw anHKpoK unKKaH?

37. Huma yuyH Gepuarai YHaaH GHpJap aHHKJAHTHAArH
TaKpHOHA COHHHHr E€HHMra Hosp €3H6 €KH Gop HOJHM TaW-
na6 6yaManan?

38. ByAn 1,42 M Ba s3un 71 cm Ofnran TyHyka 4,5 Kkr
keaalu. Iy tysykanuur | kB. AM GyJaTHHHHT OFHDPJAHTH
KaHua (1 r raga aHHKAHKRA)?

39. AnOMHHHAHKRHT CONMHIUTHPMA OFHpaurn 2,7 r/cm3,
YKypun Gy OFHpAMKHH TaXpuGaAa Tonu6, 2,5 r/cM® HH Xo-
CHA KHAAM. YIYaIlIHHHT HHCOMA XaTONHIHHH TOMHHE.

40. Macwta6 4H3FHYH OHJIaH KaJaMHHHT Y3YHJHTHHH,
nadTap EKH KHTOGHHHr YAYaMJapHHH YA9aHr, XocHa GyaraH
MHKAOPJIapHA Ba YJAapHHHT XaTOJHKJApHHH &3HHT.

© g 77 73 KACPIapHH Bepryanan KefiuH TYpTTa Kacp Xo-
HacH GWiaH €3Wwnajural YHAH Kacp LWAaKJHAA E3HHT Ba XOCI
6y/iraH COHJIAPHMHI XaTOJHKJIAPHHH TOMHHT.

42. VIkku uuryu 6upra wiunab, Oup wuHH 6 KyHaa Gaxa-
pazu. Bupmnur wmyn 6y wiunu &nFu3 $au 10 xyHaa Gamapa-
av. BHpuyuM MumM 6Mp Hewa KyH HILIAAH, HKKHHYH HIUYH VH-
JaH Kefinn Hual, KoJMraH HUIHH TaMOMJIagH. YJapHHHT HKKa-

JlacH 1213 Ml KyHH capp Kuaduad. Xap OHp HUIYH Heua

KYH HljIarax?
43. JnexTp 6MNaR MULTARIMraH MKKHUTA Wamoal MamuHa GH-
PHH-KeTHH 7 coaT Hwnal, GHpraaHkia 3 KHJI0BaTT-coaT 3Hep-

3
rua capp xunagd. Hkkanuncn 5 KH/IOBATT-COAT SHEpriis capdp

Kuiand. Xap OHp IaMo MallHHacH Heya coar HILJarau?
44. Epuunr ypraua spum avametpH 6,37128.10° cwm,

Ofunnr guamerpd Ep puamerpuiuur m KHCMHHH TalUKWI KH-

Aagu. Oft 1MaMeTpHHM KHJIOMETpJap GunaH HdoLaJaHr.
45. Bup crakaura tyaaMpu6 vofi KyAMAQH, cyHrpa 4YOA-
HUHr O, (3) KHCMHHH TYKHG, YHHHr VpHHra cyT KyAHazH,

70



cyurpa AaHa 0,6 xucMuHH TYKHG, fHa crakaHHAHr 0,75 guc-
MHraga cyt KyfAnagn. CTakaHHHHr KaHua KHCMHra cyT Ky-
Anaran? Kanpah kucmura yofi KyAnaraH?

46. XyMaJHK XaMMa €pHHHHT 5 KHCMHra fanfia SKHJTaH,

1
KOJraH epHHHT 3—2 KHCMH NOJH3 Ba YTJOK KHWJIHHIAH.

X{KaNHKHHHT KOJNTaH epH YpMonaaH n6opat. XJxaank-
HHHT 3KHH MafilloHn YPMOHAAH 217 ra OpTHK; FaJJja 3kuj-’
rad ephunr 0, (3) KHcMHra kaBmap, KoJsranwra Gyriofi
sKkHaraH, Heua rexkrap epra xaBiaap Ba Heda rekrap epra
6vFpoit 3KHAran?

47. Uexna orupauru 3,2 kr gan 6yaran 120 Ta camopap
TafiépaaHrad Ba yHra 20 ta natadc scaarad. Cap¢ KHJIHH-
raH xamma MartepuaaHuHr 0,96 KHCMH caMoBapra KeTra.
Xap 64p MaTHHCHHHT OFMPJUTHHH TOMHHT.

48. bup xapunopra 6up Tynm raanamanuir 0,2 KHCMH, HK-

3
KHHUHCHIa KO.JraH raiamMaHHHIr —;— KHCMIl  COTHJUOH, WYHJIaH

KefinH Tynaa 14,2 M raziamMa Koaau. Tynma Heua merp ras-
Jama 6ysaran?
49. Xymanuk §3 avsonapura GHpHHYH KyHH 9,36 T kaBaap,

HKKHHUM KYHH GHpHHYM KyHaarupag 1 - MapTa Kam, YUHHUH

2
KYHH JacTiabKM HKKH  KYHAQrHHHHT 15 KHCMHua XaBlap
TapKarrai. Depunran xamma IKaBgap OAHHIaH XaMMa XO-
CHMHMHT —  KHCMHHH  TalUKHA  KHJamH. Xyxannkza Kanua

’KaBaap HHFHAraH?
50. 480 ra ep mafaoHM yu 6Vnakka GOYJAHHAH. VIKKHHuM

. - 2
6V 1aKHHHT 1034 OHpHHYH GyJaK I03HHHHT 3 KHCMHMHH TaLUKHI

KWIaaH, YYHHYH 6¥JaK 103H HKKHHYH GYJIaKHMHT SPMHHE Tall-
KW Kwiagn. Xap Kafich GYJIaKHHHT 103H KaHuyap

IV 606. KOMBHHATOPHKA (BHPJIALIMA/JIAP)

KoM6HHaTOpHKA —- JHCKPET MAaTeMaTHKaHUHI OHp GyIHMH
6V.146, acocaH uYeKJH T)'m.naunap 6unan uww Kypagu. Kom6u-
HaTopHKa 6epmmumra Kypa_TaKpop/aHaguraH Ba TakpopaaH-
MafQuran: YpUHJIALLTIPHLL, VpHH aJMaWITHPHL, TYypyXJauliap-
ra GyauHagM.

71



Yeran Tinaamnap TaGHaTH KHXATHIAH yaura Xoc XycycH-
ATra 9ra 6Y/H6, MAaTeMATHKaHHHT K{NTHHA MacalajapHHH Xan
KHAHIIAA KaTHawaaH. A Ba B coumu rynaamnapuuar A |J B
6upnammacH A Ba B Tynaamiap aaemeHT/napuaaH (6HP XHa
aneMeHTiap GHp Mapra KaTHawagH) u6opaT TYmaam, yJapHHHD
A ] B kecimmack 3ca 6y Tynaamnap yuyw ymymuRi Gyarau
sneMeHTaapAaH H6opat TynaaM 6y.iagH.

Mucon. A=|1, 2, 3, 4/ Ba B= (3, 4, 5} tynnamnap-
HHUHT OHpJlalIMacH Ba KECHIIMACHHH TOMHHT.

Eunw. Ay B=1{1, 2 3, 4, 5}.

Ily A Ba B coHiM TynaamnapHuHr KecHwmacH A Ba B
TYNIaMm1ap yuyH yMyMufi GyJiraH 3n1eMeHTJaplaH TAILKWA Ton-
radi A1 B=13, 4] Tynaamaup.

Marematukana Gepwiran tyniaM 3/€MEHTIapH CAHOFHHH
aRUKAAL YYyH Maxcyc GeqarH HULIaTHIHWH MYMKHH. MacanaH,
A tynaam snementiapu cadoru N (4) = 4, B Huku 3ca N(B)=
= 3 6Yaanu.

Macaana. Bapua TypT XOHaIH COH.1ap CAHOFHHH AHHKJAHT

Euynm. MabiyMkn, 6apua TYPT XOHa/JH COHJIAPHHHT yMY-
mufi k{puHHuUm a,a.0.a, Gynamd. DByHaa xap Gup xoHa Gup-
JIMTHAA TYPraH PaKaMHHHI KHAMAT Kaly.l KHAHW HMKOHHSATH
0<a,<9 0<0a,<9 0<2,<9, 0<a,<9 6yrrannurud
cabaln, Gapua TYPT XOHaJH COHJApHHHr caHOFH 9000 Ta 3KaH.

Arap 6y MacajaHH TYIJaM TyuwlyHYacH €piaMHia Xad KH-
Japurad 6yacak, 4, = {1, 2, 9, A,=4,=A,={0, 1,
2, 9| 6yaranH yuyH N(A,)— 9 N(A,)=NA4y =
= N(A‘)— 10 69an6, N(A; X A; X A; X A)=9000 keau6
ynKagd. By MacananuHr ewumugaH GeBocu'ra N (4) = 4 6yaran-
Ja Ba

AXAXAX XA=A"naan NAX .. XA)=
k
=NA)-N@4A) .. N(A)-=(N(A))"=4 * 3kaHM Kenu6 uH-
KHIIHHH KYpHW MyMKdH. [lemak,
N@AUB)=N(A)+N@B)—N(A N B)

6ynanH.
By tywyHyaHH n Ta Ttynaam GHprawMacH YYYH TaTOMK
KHJICAK, Yy Xo/aa

N(.glA ) ZN(AG)— 2~<A,.nA,>+ N (40

i

~ |l
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AN+ DTN Ad+ +
+ (= 1! N(afj:l A).

By ¢opmynama A,, A, , A, TynnamnapuuHr Yanapuua

TAlIKAPH YJAZ?PHHHT MYMKHH Oyaran Gapya KeCHMIIMaJapH Xam
KaTHAWagu., Arap y3apo KeCHINYBYH TYNJaMIAPHHHT COHH TOK

6yaca, y xoama (— 1)* =1 6yam6, xydr 6yaca, (—1)* =

= — | 6ynagu. By lokopuna KentupHaraw ¢HKpIap Kyfinga
KypHIaQHraH MaB3yJapHH Xal KUAHWAA ¢oHaaIHaup.

1- §. YPHHJIAWTHPHLL

27-tavpud . bepuscan n ma ssemenmau mynaam sae-
Menmaapudan k madan 0aub mysuisean 6a IsemeHmiapu éxu
saeMenmadpurure mapmubu 6usan (apx Kuayest mypau xua
2ypyxrap gpuraawmupuw Qeduradu. .

VpunnawTHpHuLiap GepHaMIUMTa KYpa TaKpoOpJAaHYBYH Ba
Takpops1aHMadaHran Gynaau.

TakpopaanyBuu VpHHAawTHpHw. A=|2 3}
Tynnam GepHarad 6yacui. DBy tyniam 3neMentiapHaaH apBaa
HKKHTaJaH, CYHrpa y4TanaH TaKpOp/JaHYBYH YPHHAALUTHPHIL TY-
aamu3, asHu: (2, 2), (2, 3), (3, 2), (3, 3), Oywnpahi Takpopaa-
HyBuH YpHHaawTHpHaap cond B} =22 =4 T1a; (2, 2, 2), (2,
2,3),(2 3,2.(2 3,3),@, 3 3),(3,3 2,(3,2 3), 3,2
2), 6y xonna B} =2"=8 r1a éxu Bi=N(4% =(N(A)y»=8.

28- ravpud. bepurean n ma ssremenmdan k madan orub
mysdaean JpunaQUIMUpULWIAGPOa Kamuda 6up 3remenm Oup
ea yHOoan opmuk, sexun k madax opmux O6yamazan mapma
Kamuawica, y xo0a0a GyrOail (JpUHAGUMUPULL MAKPOPAAHYEHL
ypuniawmupuu dedurgdu 6a B! (6yHaa n = k 6YJHILH MyM-
KHH) opKaau 6erzuranadu.

Mucouan. Bepuiran B*={a,, a,, a, a,} Tynnam snemenr-
Jap4faH yuTajaH ovM6 Ty3wiraH TakpopJaHyBuYM ¥pHHIALUTH-
PHULIAP COHHHH AHMKJAHT.

Eunm. B3 = 4*= 64 1a.

52- Teopema. n ma ssemenmoar k madan omub mysuas-
2an 6ap4a MAKPOPAGHYSUU JPUNAGUIMUPLWAGD COHu n*  og
mene,

Hc6GoTH. k ra nucGaTaH MaTeMaTHK HHAYKUHA YCYJHHH
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Kynnafmus. k=1 6ynranna Bs =B % = n 6Ynamy, aynkn xap
6up rypyxaa Gutranan ssement 6yahi6, TnnaM n Ta SNEMEHT/H
6yAraHM yuyH YPHHJALITHPHULIAp coHH n Ta G6fnaaH. Teopema
k= p yuyH JpuHau 6acun, avhu Bj = n® 6Jau6, 6ynna xap
6up rypyx (a,. 6 ..., a) na p TanaH siemeHt G6yau6, Gap-
ya )'/pumammpum‘.’nap conn n° Ta 6)nanu. IHaM Xap Gup ry-
PYXAA4TH /1€ MEHT/Iap COHWHM GHTTara (a,, a, a,a , ,)optr-
THpCaK, y xoiaa 6ysgafl VPHHJAALWITHPHULIAP COHH A MapTra op-
taqn. Bynnan B’y '=n-Bi= n-n® =n"*"' 6ynagn. e

MaK, k = p + | Gyaraupa, jpuwnanrrupunap conn n®! ta 6y-
aap skad. lly GuaaH TeopeMa HCOOT KHJIHHAH.

Mucon A= (x,, x, %y, x,| TynamMHn B = ly,, y,, y,!
TYNAaMra Heya XHa ycys OWAaH aKCAaHTHPHIS MYMKHH?

Eunw. Bynunr yuyn asBan N(A)=4 sa N(B)=23 ska-
HHHK Tonamu3. Cynrpa Bj= 81 skauura MwoHd XocHn [Kuia-
MH3.

MaremaTHKaaa TakpoplaHaaHraH YpHHJAAWTHpHILIAP OGHNaH
Gupra TakpopiaHMafaHraH YpHIIALUTHPHILJIAP XaM KapaiajH.
Macanar, A ={a, b, ¢, d| Tynnam 3neMeHTNapHAaH WKKHTajaH
KHWING TaKpopJIAHMaRaMraH VpHHAAWTHPHILNAD TY3aMII3:

(a, b), (a, o). (a, d). (b, a). (b, ¢), (b d),

{c, @), (c. b), (c, d), (d, a), (d, b), (d, ¢).
v Xocua 6ynaraH HaTHkapaH KypHHHG TypuGamku, 4 Ta sse-
MEHTRaH 2 TajaH oiH6 TY3HIraH TakpopaHMafAHraH ypHHaaw-
THpHULIap cOHH 12 Ta Gynap 3xaH.

29-tanpud. Bepunrean n ma ssemenmdax k madan
oaub mysuazan fpuriaumupuwirapoa xap 6up siemenm Gup
Mmapmadan xamuawub, eypyxaap 6up-6upudar semenmaapu
éxu Saemenmaapunune mapmubu Guasar gapk Kuaca, y xoa-
0a 6yndail fpunaauimupuwirap maxpopaanmaliouzan Jpun-
Aaqumupuwsap deduradu ea (Arangiment — Jpursawumupui)
At opxaau 6eazuaanadu.

Mucon A=|qg, a, , a,! TynaaMm aneMeHTIapHiaH
HKKHTaAaH KHJAHG  TakpopnaHMafifMraH  pHHJAWITHPHILAD
TY3HHT.

Einw. A= |a, a,, , @,] TynAaM sVIeMeHT/IapHiaH
A2 BH TysamH3, ABHH:

(a1, ay), (a,, ay), (a,. a). (@, a)(a—1)Ta

(a5, @), (a4, a), (3, ay), .y a)(n—1) T2
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@, @), @, a), (@,a). (s a_ )n—1I)a

Hemak, xap 6up Katopaa (n— 1) ta rypyx 6yam6, n Ta Ka-
Topaa n(n— 1) ra rypyx GyauwxaM InTHOOPra OVICaK, y Xod-
Ja A2=n(n—1) 6ynap skaH.

By Mucongan kypuHuG TYpuOaMKM, 11 Ta 3/eMeHTAaH 3 Ta-
IaH ouH6 Tyswiran Gapya TakpopsaHMafiiuraH §pHHAALUTHPHLI-
aap cont A3 =n(n—1)(n—2) ta Gynap 5kaH.

53- TeopeMa. n ma saemenmdan k madax oaub my-
3urzan 6apua maxpopAaRMatiouean PUHAGUIMUDUWAGD COHL
At=n(n—1(n-2 fn—(k—1)]

691a0u.

Hc6oTH. A= |a,, a,, , @,] TYNAaMHHHT 4, 1emeH-
THHH GHPHHYH 3neMeHT CHpATHEAa TaHdaWga n Ta HMKOHHAT
MaBxya Gyarawmrd yuyH yiH N(X,)=n opkand Gearwiai-
JIMK, 3HAH @y 371EMEHT YuyH 1 — | Ta HMKOHHAT KOJIaJH, YHH
N(X9)=n—1 opgaau Gearmnafimus, a, yuyn N(X))=n—2
Ta Ba XoKa30 a, yuyH N(X,)=n—k -+ 1 Ta HMKOHHAT KO-
napu. Hamokana lokopuaa kypu6 §miaran myHocabatra aco-
caH
At =NX)NXJQN(Xy) .. N Xp=n(n—DH{n—2) ..

n—(k—1D)
6fnagu. [emak,
AA=n(n—1)(n —2) ., (n—(k—1)).

Illy 6unan TeopeMa HCOOT KWJIMHZH.

MHucoa. 30 kMUIWINK MaKAHC YYYH PaHC Ba KOTHOHH He-
Ya Xwi ycya GHjiaH caftnall MyMKHH?

Eunw. Maxancaa 30 kwun 6§/1ca, YHAAH HKKH KHILHHH
caflnaml kepak. YaapiaH GHpH paHc, HKKHHUMCH KOTHG Gynau.
Dlemak, ynapun A% ==30-29 = 870 xun ycya Owian cafnaw
MYMKHH 3KaH.

Xocha xuamaran A*=n(n—1)(n —2) (n—k+1
topMy/lafaH KyRAHZArH XycycHit HATHMANApHH OVIHII MYMKHH:

DA =n(n—1)(n—2) (n—k+1)=

an—1) ... (n—k+1)(a—k) ... 21 — n!
1-2:3 ...(n—&) n—nt'
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n! .
(n—R)I !
2 Ar=nA'"5 Y Ah=n(n—1)A*2;

—_ n=2"

L]
HA=—o-0r A,

Ab=

& 1 A1
5) An= n—_kAn

2-§. YPHH AJIMAUITHPHIL

MaremaTHKaga YpUHMAWTHPHIL TYWYHYacH GeBOCHTA YPHH
anMalWTHpHI TyWyHYacH GuiaH GOFJHKAHP.

30- Tavpud. bepuscan n ma sreMenmau mgnaam 3.e-
Menmaapudar n madaH oaub mysuiean 6a gaxam 9neMenm-
Aapurune mapmubu 6usan apx Kusaduear Gpuniaumupui-
Aap  gpun aamawmupuwrap Oelusadu ea (Permutatsia —
gpur aamawumupuu) P, opxaau Ge.ieusanadu.

Mucon A={a b, c| TynnaM 3ncMeRTIapHAAH TaKpop-
JIaHMalAIHraH YPHH a/IMALITHPHLLVIAP TY3HHT.

Eunw. A tynaam saementnap cohn N(A) — 3 6yarann
yuyH 6apua ypHH aqmawrdpHwaap (a, b, ¢), (a,c, b), (b, a,¢),
(c. b, a), (b, ¢ a), (c, a, b) 6yau6, Py =1-2-3 =16 Ta.

54- TeopeMa. n ma Jssemenmoan n madaxn oaub my-
3usean 6Gapia mMAKPOPAGHMALOUCAH [PUR aQAMAWIMUpUIAGD
conu P = n! 6jradu.

Hc6otu. Bynnnr yuyd 53- TeopemaHH XyJaocacupau coii-

Jananamus, AvHM AR jari kK HH n Gadan aJiMalITHPaMH3,
Y Xo11a

A} =n(n—1)(n—2) 3-2-1=nl, P,=A] =nl.
Ly 6wiran 'réopéua Hcbot 6yaaH.

By Teopemanan ‘KyfAnaard XyJocanapHH KEITHDHG YHKADHLU
MYMKHH:

)P, =nl=nP,_ ,=n(n—1)P,_, =n (n—1) (n—
—2)P,_4
2 A,= '(n_n__lm' nad P, =A:P. _, HM XOCHT KHMaMH3;
P
3) At = a! = ————, arap k=0 6juaca,

i(n—R)Y P, ,
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6ynanu.
Mucon. A3 + 342 = -;— TEHT/IAMaHH @YHHT.

P P
A:+3Ai _ Px—3+3 Px—?__

Pryr (4 DPe
P (P, _,+3P,_j- x—2P,_3+3P,_,

(‘+1)P1'Px—3'Px—2 - (‘+l)P1—3'Px—2
—24+3 1 1

Egquum.

x+1P,_, P, 2
Byupan P,_, =2, x—2=2, x=4.
Jlemax, TeHr;JaMaHHHT eynMH x = 4 3KaH.

Ppio(nt—9
Mucon. —————— udofaHH COANANALITHDPHHT.
Ppis
Eunm Poaian*—9 =Pu+2 (n+3)(n—3) =n—3
Pn+4 (n+4)(n+3)P"+2 n+4

3-§. TYPYXJALI

I'ypyx/naiiap Takpop/iaHyBYH Ba TaKpOp/laHMaHIHraH Typ-
Japra axparHnaad. TakpopyianMadanrad rypyxjauiiap Y3WHHHL
TabHaTH JXHXATHAAH YPraHlUTa aHya KyJaadaup.

31- Trabpud. bepurzan n ma snemenmdan k madan o0aub
my3uazan xamoa [jaukune mapmubu ea remenmaapu buaan
6up- 6upudan ¢papy Kusaduecan maxKpopraHMaLiduean LpuK-
AQUMUPUIAGD 2ypYyXxAauw Oedunadu ea (¢panyyaa Combinai-
sion — eypyxaaw) C* opxaru 6ercuranadu (6y epda n > k).

Mucoa. A=:la, b, ¢)] maH HKKHTaJaH TrypyxJallIapHH
TY3HHT,

Eunw. A= (g, b, ¢} Tyn1aM 371eMeHT/IapHAaH MKKHTAAaH
ypuHaamTHpHUIiap 6 Tta 6Yaagu: (@, b), (a, ¢), (b, a), (b, o),
c, a), {c, b). Suan GyHpaH 3!- Tavpudaarn wapr Gyinua (g, b),
(a, ¢), (b, ¢) KydTHKIApHH ampaTaMH3. [lemak,

A3} 3-2

C2=3=213 ==

) 8 Py 1.2
6ynanu.
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55- reopeMa. m ma sremenmdar n madax oaub. my-
3uszan Oapua maxpopAasMadouean eypyxrauaap conu Ch =
=A% : P, 2a mene.

Hc6oTH. MareMaTHk MHAYKUHA Yycyaupan ¢ofinananamHs.
n=1 6yacun. C!, = Al:Py=m 6ym6, n=1 pa TeHramK
ypHBAHAHP. n = k 6Fnranna Ct = Ak:P, ypunin ne6, y n=
=k+ | yuyH Xau JpHHIM SKaHMHH Kypcatamu3. ByHHHr yuyH
m Ta 37eMeHTAaH k TajaH oMb TysuaraH rypyxaapra k-1

anieMeHTHH K¥uicak, Hatmkaga (R + 1) Ta sjaeMeHTIH rypyxaap
Xocun Gynana. Harmkapa (k+ 1) snementan rypyxnap conn %

— &
Ta NIEMEHTJH TypyXJjap COHHAAH ::+ MapTa owajH, AbHH

6y1aau.
Jlemaxk,
Crtl — Mk Anm—h AN,
k4+1 ™ Py(k+1) Peyt
sKkanH KesnH6 unkagu. Ly Gunan Teopema HCOOT KHAHHAM.
1. T'ypyxnauunap

. _ e
cr, = o
Xxoccara sra,

P P
Hc6otu, C? = A%:P, = m —_ m —

m—n"Pn Pm—(m—n)Pm—n
Am—n
=—"2—=Ch~" |y 6uran ucOOT KHAHHAM.
Pﬂl—’l
2. C7 4 Crdt=Crotl Gynmumny  ncGotnaur,
P
n o M .
Hc6otn. Mabnymkn, C? = PoPpg
Cn+l _ ____L
Pn+l P m—n—|
SKaHH AaH
P P
Cr + Crtl = = + - =
m n Pn Pm—n Pn+l Pm—n-l
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_ Pnm ( Ly 1 )_ (m+ 1P,
Prn A+ D Pp_n_y/) +DP,P,_.
—_ Pm+| - Cn+ 1 :
Past Pamity—(n+1) m

XocHn 6ynamy. Jlemak, GepH/raH TeHI/HK YPHHIH 3KaH.

3. Y6y afHHATHH HOGOT./IaHT:

CGi+Cr + +Ct=Citl.n>k n kEN. (1)

Hc6orn. Dywuur yuyH MareMaTMK HHAYKIHA YCyaHJaH
dofinananamua. n=1 6yacun, y xonma C!= C? 6yamu6, (1)
TeHrHK §putauaup. n=m yuyn C}+C, ¢+ +Ct =
=C:j;]l Ypunan pe6, (1) HuHr n=m + 1 yuyH XaM TJFpHIH
THHH KYpcaTaMH3:

C’;+C:+, + +C:|+C:|+|‘—‘ fn+l +Cfn-'-}»ll =C:-t!2
Lly 6unan (1) mc60T KHJAHHAH.

‘

4-§. TAKPOPJIAHYBUH ¥PHH AJIMALITHPHUI

n Ta eMeHTIM A TynJaM 3eMeHTIapH m Ta Typyxra
aXpaTHAraH Gy/cHH, sAbhu: A =a’fjI B, sa BNB=0
i, j=1, m wapri Gawapuncun. Xap Oup Typyxra KHpram
SMEMEHTJIap COHH MoC paBHUIia Ry, R, k, 6y.1-
cuH. A TynnaMHUHT 3aemenTiaapH coHn N(A)=n Ta, yHHHr
KHCM TYN/JIaMnapH 3/eMeHTIapH coHH Moc pasdmga N(B,) =
=ky, N(By) =k, N(B))=~r,, , N(B,) =k, 6yirannu-
rH yuyH, 6yHnan &k, 4+ k;, + + ks = n 3KaHAHTH KenHO
unkaad. Hatixkaga KypunuG Typubamnku, B, tynaamun A Tyn-
Aamaad Ch 1a ycyn Guaan aMpaTHII MYMKHH, Y X013 KOa-
rai n—=k, 3nementaan B, Tynaamuu C:'_,h Ta ycya
6MnaH aMpaTHUI MYMKHH Ba Xokaso. [emak, B,, B, ,
B, TynnammapHM axpaTHl Ba KynaiTHPHLI KOHJAacHra acocah

N(ky, ky, k) =Cht-Che_y, "Cal, s, C:m— mesl =
m—1 I‘:—‘ll
n—N gt
- !
| - = =
kil (n—k)! kRal(n—hy—ky— — k!
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n!
I R N 7

xocun 6ynazu. lllynnali kurH6, n Ta 3NEMEHTJAH TysSHAraH
TAKPOPTAHYBYH JPHH AJIMALITHPHULTAD COHIl KYAHJATHrA TeHr:

n!
Nk, ks kn) k! k) km!

By 10KopHIa KeNTHPHATaH MABMYMOTJApLaH K§pPHHHO, TypHO-
IHKH, arap R =n Gjnica, TakpopnaRMafiguraH YypHH A/JIMAITH-
pHwap, arap & < n 6yaca, TAKPOP/IAHAAHIaH VPHH AJIMALUTH-
pHULIap XOCHA 6yaanH.

I- mucoa. lllaxmaT TAXTACHHMHI GHPHHYH uWaHFHra 2 Ta
or, 2 Ta dun, 2 Ta pyx, ¢ap3nH Ba WIOXHH Heya XHA YcV.
GHJIaH KOANALITHPHII MYMKHH.

Eunwm. Macananunr waprara kypa &k, = 2, k=2, by =2,

k=1, ky=1 Xk =8.
Hemak,

N(2,2,2 1, )=

8!

oo o s 0040 Ta yeya

2-mucoa. A=/|a, a, a, b, b, ¢, ¢,] Tynram ae-
MEHTNapHIaH TY3HIraH TaKPOPVIAHYBYH VPHH a/IMAIITHPHULIAD
COHHHH TOMHHT.

Eudw. A tynaam SJIEMEHT.'lagHHH yaapo KecHWwMaRanran
B, = |a,, a, asj, By= (b, byl; By=1lc;, c;] Kuem Tynnam-
napra axparamua. Hatmwxaga N(B,) =3, N(B) =2, N(By)=
= 2 Xocun Gyaub, Ek ;=17 Oynam. Xap GHp rypyxaaru
Xap XW1 YpHH anMawWTHPHWAAP COHH Moc paBHuiza 3! 2! 21
6ynamu. N(A) =7 Gyarananrn ca6a6au A tynaam anement.a-
PHAAH TY3HJAraH YpHH anMawTHpuuiap cold 71 6yaaau. DByn-
JaH MYMKHH dgnran 6apua TaKpop1anyByH TPHH aJMauITHPHIL-
Jap COHH wy 7 Ta 3JeMEHTAaH TY3WAraH YPHH anMawTRpH-
aap coHuaan 3! 21 2! mapra kaMm 6ya~0M, ABHH

7!
3t 21 2t
MycTakua eynm yuyH MHCOT Ba macananap:

1. Xucobnaur: A%; A3 B BL P, C% C% G
2. Tenrcuanux.napuu TEeKIUHPHHT:
a) Ciy<Cm3% 6) Oy ~C B) 5C2, < C, 2, m, neEN,

N@, 2, 2 = = 210 Ta,
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Gy

<4l
> 14P,.

3. Ky#fuaarmnapuu wucGotnamr:
3 C+O7I=Cryy
6 C,,+Cr,+ + o=\ — ol
B) CL+2C2+ +nCn=n-2""
NO+C+  +o=2%
nC+2+ +a+NC=m+22>
e) OO —C! + +(=1)0'Ca=0;
o_ Lot e (=D" ~a__ Pa2n
*) Ca 3ic"+5c"+ + 2n + | Cn @n + D!

epna 1-3-5. (214 1)= (2 + II;
) C+C+  +C=0C,.

4, Kyfmaary TeHrnamanapHi €uuHr:

a) c’,_jj“:c;‘;‘l =2:3, 6) 4>, —C! =79)

B) 3Ci+|—2Ai=x; r) Ci+I:Ci=4:5;
n 12C, +C, [ =162 ) A}, +CIT = 14(x + 1)

K= 7
K) AA4CE =14x ) CH=zA

1) 2C,, > 11C ;i n) Cpi—Copl < 10; ) AY O3 >

»

WAL,=C,+20 xG+C=11.C2,,.
5. TeHrcHAHKHH €uMHr:

5 — 3
a) Ctr—l—ci-—l - TA .2\'—2 < 0. 6) C,+: >?;

B) Cipy <21, 1)3CS, +Prx>44]

M3 Pays 6yaran (x,) ket~

6. YMymut xamu x, = C:H_s ~ % ;
n43

Ma- KEeT/IMKAA Hedra Mauguii xaz Gop (n € N)?

7. Ymymuit xagu

3
_ 1% _AMs nen
n 4Pn pn+|'

6—2823 81



’

uy/ldan \X,) Kerma- KeTJMKAd He4YTra MYCOAT XaA OOpPJHTHHH
aHHKAAHT .
8. Ymyuuii xanu
Ape 143
- 4P, '

neN

P n+2
6ynran (x,) Kerma- KeT/IMKAAa MaHGHA XaAHH - TOMMHT.

V BOB. XAKHKHR COHJIAP

I- §. X'AKHKIIH COHJIAP BA YJIAP YCTHAA AMAJINAP
MakTa6 mMaremaTHKa KypcH Xamaa I0KOpHAa KypH6 jTwirau

MaB3ysapaaH mawaymkd, N= {0, |, 2, . n, y O, ...
[ ] @ 4 u

© ), , © JiHarypaa connap Tynnamn, Z = |,

—4, —3,—2,—1,0,1, 2 .| 6YyTyH COHJap TynJaMH,

Q={L;’"qEN ANpEZ } paUMOHAN COHTAp TYIJIAMH YcC-

THAa GaKapHaajuraH amaanap Ba MyHocaGaT/apHH MYLIOXaja
KHJIHL HaTHXKAacMAa alpHM XYJ/IOCAJAPHH KeATHPHO YHKAPAHK.

HIyHuHraeK, HXTHEPHA pauHOHAN £ =4, L, t, t,
q
&K % =Abb, . bt L 1) éxn % =A( t)

COHJIADHHHI YEKCH3 JaBphA YHJM Kacp INAKJHAA TACBHPJIAHHLUH
XaKHAard MabiyMotnap GWiaH TaRMmMAUK. JIeKHH MareMaTHKa-
Ja x?=2 24*—3=0, x»—=3x+ 1 =0 Ra6u TeHr.1amanap
XaM MaBXKyikH, Oy/TeHrlamanap PalHOHAN COHJAp TYm/amuia
eguMra sra smac. UlyHiHr yayH Gy TeHrjaMaiapHH ~eyHw 3a-
pypaTH GeBOCHTa COH TYWIYHYaCHHH KEHraHTHPHIL JIO3HM 3KaH-
JHMIHHH TaKo30 KHJaOH.

56- Teopema. Keadpamu urkuca menz Oiyaean payu o-
HAA COK Masxyd Imac.

Hc6otu Dapas kuraitik, kBagpatn 2 ra TteHr 6yaraH

palHOHA COH MaBkKyj GY/CHH, SBHH (—p—)z =2 (pg=1
q

Bynnan p*= 2¢% 6yaaau, 6y TEHIJHKHHHT VHF TOMOHH 2 ra
6yauHAIHM, AeMaK, p? — Kydr CcOH, y Xoaia p conn 2 ra 6y-
JnHamu. p = 2k 6Yaca, 4k = ¢*-2, GyHmaH ¢ = 2k 6y.m6,

¢ = 2m 3KaHu Kesqu6 umkamu. [emak, £ xacpuuur cypar Ba
q9



Maxpaxu 2 ra KHckapaad, Oy 3ca Ku1HHrad ¢apasra 3HIHP.
Uly 6unan teopema HcGot Gyamu. [demak, kBagpatH 2 ra_Ttenr
PalHOHAN COH MAaBXYA 3MAC 3KAH, YYHKH

V2=1414
1
2 100
4 96
281 400
1 281
282 4 11900
4 11296

Kapanaérran 6y Xo/da KBAAPAaT WIAH3 YHKapHILI )KADaE€HH Xey
6np Tyramafinu. Akc Xoaaa ) 2 GHpop uek/H YHAM Kacpra TeHr
6Vap 3aM Ba WYNHHT YuyH y pausioHan coH 6y.aap 3an. By
3ca 10KOpHAA lcGot/aHran xymaara spaanp. Ulynzaf KuanG, 2
JaH KBAZPAaT MNAM3 YHKapraHga YeKCH3 YHJAH Kacp XocHa G6¥-
aazn. By wacp naepuit 6ysa onmaiiau, y uekcus paBpufi 6y
MaraH yHAH Kacp G6yJazu.

Haepuit 6yaMarad yekcHa VHAM Kacpaapra oln6 KeJagurad
fiHa GUp MacaiaHH KapafJHK. MabayMki, pauHOHa] COHJiAp
YIYKCH3 MHKJOPJIADHH Yayaw yuyH erapau sMac. Dy macana
KecManapHu YJuail, YiyoBaowl.Ba yJa4oBnow GyJMaraH Kecma-
Jlap XAaKHJAA MYXOKama IOpHTHLIMA oJlIi6 KeJalu.

Bepuaran AB kecmanuur y3yHaurviu [(AB) opkanu ngo-
JaJaiJHK, y Xoa4a KyAHaarH ¢ukpaap ypHHAH Gyaanu:

1) AB kecma yuyn [ (AB) > 0 6yau6, A = B 6yaca, y xoa-
aa [ (AB) = 0 6yaaau;

2) AB Kecma yuyH Xap aoum [(AB) = [(BA) ypurananp;

3) Arap C nykra A Ba B HyKrasap opaciga kofinawrau
6y.ica, y xoama [(AB) = 1 (AC) + [ (CB) Gyaany;

4) Arap ED xecma yuyH [(ED) =1 6ynca, y xoaga ED
KecMa GHpJHMK KecMa Gysaa.

ED 6upnauk xkecMa Ba AB kecma Gepwiran Gyacua (1-
YH3Ma).

32- ranpud. Aeap ED kecmanu wynoai n ma mene
Gjraxka Ogaruus Mymkun Gyacaxu, wnamuxada ED nrune

L 6jracu Gepuazan AB xecmanune uwuda Gupop m 6ymyn
n

con mapma wotrawca, y x010a AB xecma CD xecma Guaan
ymymull fJauoedow dedusasu.

83



pudraH KeamHO YiKHO,

! Xap KaHaaf HKKH Kec-

Ma yauoBmowr Gynamu-

1- pacm. MH? — JeTaH CaBOJIHH
Kapa6 uHKaRIHK.

57- reopema. Hec-

8 c

manean K6adpamHuHe
duazonaau YHuHe mo-
n MOHAGpU OUaan fa-

yoedows smMac.
E Hc6oTu. Tecka-
A PHCHHH dapas KHIHO
HcBotnafimns. ®apas
kuaaAauk, ABCD xpa-
apatHHHr AC jauaroHa-
JH yHHHr AB TOMOHH

F

6unaH ysayoppomwr 6y.a-

cHH. Y xonpa Gy Kec-

2. pacu. MaJlaDHHHT YMYMHA V.1-

4yoBH OynagH, ABHH

LIyHAak KecMA MaBXKyakH, y AB xecmara poca n mapra, AC
KecMara poca m Mapra xoivtawamgd, svhn [ (AB)=nl(NK),
1(AC) = mI(NK), {(NK)=1. bynpan ACEF KsanpaTHHHT
103 ABCD KBajipaTHHHI 103HIaH Poca 2 MAPTa KaTTa 3KaHHHH
Guaran xonza S 28  5cp €32 onamu3. mau KHAMaTAap-

é f By toxopuzaru Tan-
4

ACEF =
HH ¥3 ypHHra kyhcak, m*=2n? 6yH6, (';l)’ =2 Xochn G6yaa-

- m -
zu. JlekHH onaMHrM TeopeMmara acocaH — palHOHA1 CoH 6yJa
n

onMafinn, neMak, KunuAraH ¢apas HoTyrpu. Xap KaHgak KBaj-
PaTHHHI JHATOHAJIM YHHHT TOMOHH OWJIaH YJ4OBOLI SMac 3KaH.

By 10KopHaa keatHpuaraH Mysoxasaiapra TafHTaH Xo.a14a
KYAHZArH XyJ0caJIapRH KEJITHDHLI MYMKHH:

1. Aeap AB xecma ED ysynauk 6upaucu 6uran asosdows
6jaca, y xoada yHuHe y3yHaueu payuoHaa con 6Guaad  ugo-
daaaHadu.

2. Aeap AB xecma ED y3synaux OGupaucu 6uaan  1ja4os-
Oow 6amaca, yHume y3yHauzu xed Kaxoasl payuoHas coM 6u-
AaN ugodararmaiiou.

XagukataH xaMm, AB kecmara ED HH HKKH MapTa KyfraH-
JaH keiud ED jpau kuunk CB kecma Konau aedndk. By Xoa-
Aa AB Huur yayHaurn TakpubaH 2 coHH GHAH M¢oIRTAHHUIA
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Tabuult. YayHauk Oupuru ED HHHT % 6ynaruan C HyKT2paH

Gowna6 CB ra xy#u6 uikamus, MacanaH, 5 Mapra KyAramgan
keitHH C’'B Konauk Kecma Xocun 6yaau gefvink, Cyurpa ED

I . ’ - -
HHHT % 6ynarua C’'B ra KysAmH3, cakkW3 Mapra KVaurras-

IaH cyHr C’'B recMa KoaauK Koaad gefnuk. AB HHHr yayH-
JIHrH Takprn6Gan 2,58 ra teur 6yaagu. DBy xapaéunu xer-
Ma- KeT DABOM 3TTHpH/ca, AB KecMaHMHr YayHIurH jaBpuit
6ynMarad yekcH3 VHAM Kacp OunaH Hgopanavagn. UlyHaah ku-
JHO, KecMalapHi VJdall MacajacH GH3HH pauMoHaJ CORJap Tyn-
namuHH Oy Tynaamra myc6at uYekcH3 JaBpHAMac YHJAM Kacp-
JIApHH KYIWHI OHJaH KeHraHTHPHII 3apYpaAHrHra OJHG KeJaH.
MabnymKkH, anreGpaHMHr 3XTHEXJIADH MYCGAT UYEeKCH3 JaBpHii-
Mac VHAH Kacpaap OunaH GHp Katopla Man(HH YeKCH3 RaBpHil-
Mac YHJH KacpJlapHH XaMm OHp BaKTAa Kapaw 3apypaHCHHM T1-
KO30 KHJagH.

UekcHa aappufiMac JHAHM Kacpiap OWIaH TacBHPJAHAQNTaH
COHJIAp uppayuonaa coxaap 1e6 arananu.

Mucoa. V2. V3, V5 Ba 31415926536 ... kabu CoH-
Jap MpPALMOHAT COHJAPAMpP.

33- Ttanpud. Payuonan ea uppayuoraa coraap 6upea-
AUKOB xaxuKul conaap 0e6 amasadu éa y R xijpunuwoa
6eacuranadu.

Mucon 5634729 15,25; 37'; 3(231; 181,
23372 kabunap XakHKHA COHJAPAHP.

Xakukui cownapin a = A, p,, p, Pa
B=B @ g 4, v=C I, I L Kalu

KYpHHHIINApAA €3aMH3.

Arap Gepuiran @ Ba f XaKHKHA COHJapHHHr GYyTYH KHCM-
JlapH Ba MOC YHJIM XOHa pakam/apH GMp xiu1 Gyaca, y xoiaa
a=Pp 6yaanu.

@ Ba P V3apo TeHr GV.MaraH MycGaT XaKHKMA coujap 6y.-
cHH: arap 6y COHJApHUHT GYTYH KHCMJapH xap xwa 6yaca, y
xonga 6YTYH KUCMM KAaTTa GyAraHM Karra xuco6naHagu. Arap
@ Ba P coHnapHHHr 6yTYH KHcMJapH ¥3apo TeHr G6yan6, Bep-
TyAJaH KefiHHTH MOC YHJH XOHa PaKaMJapHHH Takkocjall Ha-
THXKAacHAa GHp XHJ YHJIH pakamiapiiaH KaTTacH aHHKJaHca,
Wy XaKUKHMAi COH KaTta XucoGuaHam. MacanaH, 5,6348 >

>'3,9901 37,1269 ... > 37,0394 V3i<V5,
0,152131 > —8,4132] Ba X0Ka30.
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Bepiaran ukkH MaRpHA XakuKHA coHman KaficH GHPHRHMHI
aboosloT KHAMATH KiuWK Gyaca, ywaHWwch xatra Gyaamu,”maca-
naaH, — 37,1269 < —37,0398 ..., uynkn 37,1269...>
>37,0394 ... ; —0,3333 < —0,3332 YYHKH
0,3333. .>0,3332.

XaKHKHA coHaap yuyH vuly Xoccanap ¥pHRIMIHp:

1) @ =P 6jaca, y xorda B = a 6yjaadu;

2) Azap a > Ba B>y 6Jaxca, y xo4da a >y OGysadu;

3) Aeap a > P 6daca, wxmuépud ¥ COR yHyn "a + 7>
> B + y 64radu; ,

4) Aeap a > p 6gaub, y >0 69aca, y x040a ay>Py
6a —:— > % 6§radu;

S) Aaap a >0, p >0 6Jaub, a > P 6JAca, y xor0a %>
1
> ‘;-Gydaau.

Byaapaan HamyHa cHpaTHaa 2° HMHP HCOOTHHH KeNThpPaMItd.
Bepuiran a, p Ba y coHJapHH IOKOPHIA KeJTHpairai ¢mxpiap-
ra CysHraH Xoyid TakxociafiMui, a > f Ba p > y 6yaraHu yuyH
A> B pa B> C 6yaznu. Byupau A >C 6yan6, XoCCAHMHT
YPHHIH 3KaHH KesHOG uMKamH. Arap A = B=( Gyaca, y xo1-
na p; > q, Ba g, > I, 69146, 6ynnan p, > I, kaHH KeqHG qH-
Kapd. Arap p, = ¢, =/{, Gyaca, y Xxon1a KeflMHI'H MOC paKaMm-
JIapHH KapafiMH3 Ba, HHXOAT, MABWJIYM MOC YH/Id pakamaaH Goiu-
na6 @ Ba B, y connapn opacHaa @ > f Ba f > y 6yaca, y xou-
Ja a >y GyomunHe Tabmuinaign. LUly O6wnan 2° XOCCAHHHT
YPHHIH 3KaHH HCOOTJAHIH.

Kosiran xoccanapHn HCOOTAQWHH YKYBUIJIAPHHHT Y3/NapHra
XaBoJia 3TaMH3.

a = pg P1Ps Pn Gepuiral XaKHKMR Myc6at COH
6y/cHH. Arap Bepry/ilaH CYHI TYpraH XaMMa KACp XOHAnapH
HoMpaH dapkan 6yaca, y xanma p, <@ Ba @ < p, + 1 616,
Poe < @ < py+ | MyHOcabaT @ XaKHUKHA COHHHHT py Ba py+ |
PauMOHAN COHTAP OpKa/IH Gaxosanuwiu 1e6 wapanaaw. byuaa
Po COB @ COHHHHT ! 2ava aHUKAUKOG KaMu OUAGK OAUHEAH
maxpubul xulsamu, p,+ 1 sca | zaia anuxauxda opmuru
6usan orunzan maxpubult xutimamu Oeduaradu,

Hlynnuraek, arap
4 Ptl

P
—_—<
po + 10 a < P T

+1
P

nap @ connnnr 0,1 eawq axux”

86



AukOa Kamu 6@ Opmuru OUAGH OAuHear makpubud Kudmam-
arapu detiusaou.
By XapaéHHH 1aBOM 3TTHpCAK, V XOJAa

P1 Ps Pn
Pot + = ]0’+“.+10"

Ba

Pyl
po+p1+pﬂ +..'+ﬂ
102 10"
yekH Kacpnap a counnnr 107" 2aua anuxauxda xamu ea op-
mury 6unran oAunean maxpubull xudismamaapu O0eb Kapaaadu.

Iemak, o xaxuxkuti connune 107" eaua anuxauxdaeu ka-
MU Ouran oaunean maxpubul xuuimamuru monuwl yiyn 6y
COHHUNZ YJHAU Kacp Ouran maceupudazu 0A0UHzu N ma YHAU
XOHAcUHU cakaab, KeduHeu Xxamma pakamaapunt mawiiab
robopuut xepax. Kamu 6unsan oaunean maxpubuid xutimam-
HUKe oxupeu ynau xouacuea 1 nu Kjwcak, 107" eawa anux-
AuKOaew opmury 6UraH OMuHeaR maxpubul Kubimam xocua
6jaaou,

O8-Teopema. Hxmuépui e > 0 con Gepurzan 6yacun,
Uxmuépuli & Uppayuonar coX Y4y WYKOAL I 6a r payuoHas
COHAGDHU MONUUL MYMKUNKU, r —T <€ 651ub, r<ae<r
61aa0u.

Hcboru. o> 0 uppauxonan con GepHiran GYJjcHH:

@ = Py PrPoPg - -+ Ppoee
Pn

f—po+ + 1—0;—;
— Pnt1
r =po+ <o 4—13”

GyncHn MelHK, y BaKTAA r < & < r Gyaajn. Etapauua kar-
Ta n yuyH

— 1

T—I= g <°

6y MWHEA Xap JOMM TABMHHJIAL MYMKHH 3KAHMHH 3bTHOOpra
OJIHHCA, Y X0JAa TeopeMma & > 0 yuyH HCOOT OF/Iamu.

Xyp wywsra yxwam, a<0 yuyn r' = —r Ba r=
=r IMALITHPHIIMHK GaKapHO, IOKOPHAATH WAPTJIApHH YPHHIH
SKaHHHH TabMHHJAW MyMKuH. [emak, Teopema kcGoT GYJ/AH,
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Macanan, /2 coHuuu pauMoHan COMAEp OPKATH Tanal K-
AHHTraH aHHKAMKAA KyRAujardua Gaxonaw MyMkuu: | < V2 <
<2 1L4<V2<15 141<V2 <142 14l4<V2<
< 1,415 1,4142<V2 < 1,4143; 141421 < V2 < 1,41422
BA XOKA30 AKHHJAIUHUUIADHH XOCHA KHaaMH3. ByHaan KypuHHO
TypuGarky, I; 1.4, 1,41, 1,414, COHNAaP KEeTMa- KeTJHIH
V2 conunuur kamu Gunam, 2; 1,5; 1,415, 1,4143; 1,41422;

. COH/IAp KeTMa- KeT/IHTH OPTHFH OH/IaH OJIHHTaH TaKpHOWA
KHAMATAAPHAHD.

By connapaan moc paBuiaa

Uy, u, u, u, )

COHJIH KETMa- KEeT/THKHH XOCHA KHJHII MYyMKHH,
34-tavpuod. Aeap Gepuszan e >0 yuyn wyndad N,
masayd 6jscaxu, N, < n 6jrcan 6apua u, yadsap éa A ys-
2apMac con yiyn |u, —A|<e 6jaca, y xorda A con u,
Kemaa- KemAukKuMe aumumuy Oeduaradu ea lirE u, = A opxa-

n—

Au 6eacuranadu.

59-teopema. @ 6a P, a'<P xaxuxuwl conaap ywyw
wyndai wexcus xgn § yaxuxuid conrap maewmyoxu, a <§ <
< B 6gradu.

Hc6ortn. a=p,pp, P, .B=¢ 99  ¢,=0
6yncuu (nabpn 9 gaH nGopar GyaraH kacpaap GJ/IMACHR).
SHaAM 4YeKAH JHAH KacpiapHH CONHWTHPHOG Kipamii:

Por Po. Prv Po PrPy:

96 oo i Go. G4
Ilaprra xypa @ < p 6ynraHH yuyH IOKOPHAArH KeTMa- KEeTIHK-
Aa TapTH6 Gunan GopraHja, nacTAard KeTMa- KeTJHKKAa Kapa-
ranaa KHuHk Gyarad p,, p, p, P, COH TONHAHG, Py, P, P,.--
Py =9 9,9, Gy_;» NIEKHH p, < g, (6yHna p, < qo
Gy/MHIIH XaM MyMKHH) 6Ysaan. Suan Oy ypHHOA @ HHHr R Ta
paKamHHH caxaaraH xoana § HHHr kuAimati yuys E=p,, p,p;...
Petepr bega yuid Kacphu tysamu3. Kefwuru £, ¢, .,

XOHAa paKamnapH Kaugaht 6yaca xam § <P Gynamu. p, 79
xoana f, ., cudathaa p, , AaH KarTa OYAraH COHHH ONaMH3,
y xonaa @ § G6yaaau. ByHaaH GesocHTa @ < § < f skanau-
THFa HLIOHY XOCHJ KWAaMH3. JHAH t, +1 t, +2 PaKamIIpHHR
OHpoHTa XOM3aaaH Gowiad WXTHEPHA paBHWAA TaHAal oOMHW



MyMKMH GynraHupaH @ Ba P opachaa uekcHs kyn § comnap
MAapKYR 3KaHJHTH Kequb unkaau. @ Ba B cownap MaHpufi Gy.-
raH Xoaja xam Hobor wy ycay6aa ou6 Gopunagu. Iy 6r.nan
TeopeMa HCOOT KHAHHAH.

BH3' Xosnpraua pauMoHast coHJapHHTHHa OHp-GupH GuiaH

KYIUHUIHY GHIaMH3, ABHH

m k m kn

mk_mpyin

n P np
SHAM MKKH COHNaH GMDH €KM WKKalacH HppauMoHan 6yaraHia
yJapHHHT PAWFHHAMCH, afiupmacH, KynafitMacH Ba G6y/HHMAacH
KaHlafl aHHKJaHHUMHY KYpHG unkamui. a = 1,41421 . Xa-
KHKHH COH GepuaraH GysicHH, @ HuHr 1 raya, 0,1 rawa, 0,01

raya, , 107" raua pa xokaso aHAKJIHKAardH Kamd GuaaH
O/MHTaH TaKpHOHA KHAMAT/IADMHH MOC paBHILla 4, 4, 4,

a, OPKAJH Ba o_p'rmT GEJlaH o.nmiraﬂ TaKpHOHA KHA-
MaTJapHHH MOC PaBHIA 4, 4, d,, . a, opKaiH 6en-
rviacak, y xoJaaa

a=1 a =14 a,=141; g, = L414; q, = 1,414

a, = 1,41421; Ba a,=2 a,= 1,5 a,= 142

a,= 1415, a,= 14143;

JIapHH €32 OJlaMH3.
K ywnwm. @ Ba B Myc6aT XakukHi cotap GepinraH GYJICHH.
By coHaapHuHr KamH GWJaH OJIHHFaH MOC TAKpHOhH KHAMATIA-
puuM KVWHG, f,=a,+by t, =a, +b; t,=a,+b,
yCyBUH KeTMa- KeT/IHKHH, OPTHFH Gi1aH ONMHIaH .MOC TaK-
pHOHi KufiMaTapuuH Kyum6, To=a, + by Ty =a, + by; Ty=
=a,+ b, ,T,=a,+b,; " KaMaloBuH KeTMa- KET.IHK-
HH XocHa Kunamus. Harmmkaga GepocHta J3- Teopemara acoca
€ >0 yuyn wyHpafi N, maexyakd, N, <n GjrraHaa a, —

—a, <—; Ba wyHnah N, maexyaku, N, <n 6yaranza b, —
—b,< % 6§16, 3uan N, > max {N,, N,} ne6 oncak, T, —
- tn = (En + Bn) _(fn +£n) =( a, _En) + (bn—gn) <e 6§-

nani. ByHpaw wyHpa®t XAKMkHA p COH MaBKya GyjaqukH,
t,<v< T, myHocaGar ypHHIH GyaanH.



35-ravpud. a ea B xaqusuid conaaprune durunducu
@ -+ P 0e6, 6apua a + b conrap 6usan, 6apua a -+ b conrap
opacuda wmodrqwean y xaxuxull towea aimusadu:

at+b<y<a+b.

IOxopuaa wenTnpwiran ¢uxpaap, 3-teopema Ba (1) myHo-
cabatial @ + = ¢ WAPTHHH KaHOATAAHTHPYBYH ¥ COHHHHT
MaBKyJJHIH Ba APOHANHTH KeJHO YHK2IH.

Xaxukuii coHnapuy Kywmm: 1) e +p=p+a; 2) (a -+
+B+yvy=c2+PB+9); 3) a4+ 0=a xoccarapra ara 3KaH-
JIMTHHH RCOOT/AlLHH YKYBUMJAApPHHHT Y3JapHra Xaposia KH.a-
MH3.

IOKopHaa KeaTHpHAraH a <@ <@ MyHoca6aTjah —a <
< —a < —a GyAMLHIH HHOGATra oncaK, a —a<0<a—a
ZaH @+ (—a)= 0 MyHocabar ypHHAH GJIHIIH KeHG 4YHKAaH.

Kynafitupnw. a Ba B Myc6ar XakHKui COHAAp Xamia
a<a<a Bab<p<b MyHocabarnap GepHiaraH GY.cHH.

36-TabpHd. Hxxu mycbam @ 63 P xaxuKuL COHHUME
Kkjnaiimmacu Oe6, 6apua ab 8a ab K Jpunwwdaeu kfnadmma-
Aap opacudaeu ¥ xaxuxul coHaa aimuaadu:

ab<y<ab.

60-Teopema. R conau mynaamda xgnaimupuw amaau
masxcyd 6a s2oHadup. _

Hc6oTh. Beputran @ Ba fla<a<a ma b<f<b)
Myc6aT XakHKuil coHaap Y4YH MYMKHH 6yaras Gapua ab xy-
nafrmanap ab KYPHHMIUIMAATH KynafTMANApPHHHT HCTanraHH GOH-
7aH 10KOPHAAH uerapanaHraHiup, AbHH ab <y, JekuH wy
BaKTHHHT yanpa y < < ab 6ynagm, ab CcOHNAapHH OpTTHpIMI Ba
a, b COMNADHH KaMaNTHDHW MYMKMHIMTH Gy €pIa TeHL.THK
GenrHcHHH TauL1aG 1o6opniira MMKOH GepajH, A€MaK, Yy COH K-
NafATHPHLIHKHT TabPHPHHH KAHOATJIAHTHPAAH.

OHau KynafitMa @ B =y HHHI ATOHA 3K4HHHH KYypcaTamms.
e >0 coH yuyH wynaafi N, Homep Tonmiagukyu, N, <n 1aH

Ba wynpaft N, HoMmep TONWIalHKH,

6owna6 |a, —a, i< :
-_— 2bll

N.< n pan Gouwnab [Fn —_l_)n] < ;T 6ynagH, y XoaA3 LIyH-
mat N, > max {N,, N} MaBXyaxH, 'IIVE< n nan Gownad
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|a, b, —8,b,1 =4, b,~a,b, +a,b,~a,b,] <
<la,l15, —b,|+1b,118,—g,|<e
6yaann, 6GyHaaH
la, b, —@,b,l<e ®a a b, >ab,>0

3KAHMMrHra acocan a, b, —a,b, < e 6yau6, 3- reopemara aco-
CaH G-f = y COHHHHI ATOHA SKAHJHIH KeJHO YMKAAH.

Bepwaran R conan Tynnam V3uHHHC Tapkubura @ — R pa-
LHOHAJT COHIAP TYNJAMHHH OJraH/JWMCHHH 3IBTHGOpra OJICaK, Y
xon1a Q aa GaxapuiajguraH amainiaap Ba MyHocaGatnap R na
xaM GamapHiagd, YyHOHYH ywly Xoccanap ¥pHHAHAHP:

1° 20=0-a=0. 2 a-f=p-a 3° (@p)-y=a-B-y).
4 a-l=a 5 (@a+py=ay+py Avyz+vp.

6°. Y a€R a+#0 yayn a-i—= 1.
By xoccanapud nc6ornawaa KyfmaaruHu 3pTHGOpPra ogiuu Jo-
3HM: arap WKkaja KynafTyBuM HonmaH ¢apisaH 6yaca, y Xou-
aa

a Ba f 6Hp xun Hwopaan 6yaranpa a-f=|a| |Bj;

2 Ba B Xxap xun Hwopaan 6yaraiaa a-fp= —{a| |B].

37-tabvpud. 1) @ 6a P xaxuxul consapruMe adupmacu
a—f 0e6, @ =P + x wapmunu Kanoamaanmupyedu x xaxu-
Kull conea aumuaadu.

Tabpudra xypa x =a —f 6Yyaagn.

2) Acap P=-0 6Jaub, & uxmuépui Gjsrca, a éa f con-
AQPRUN2 % 6yrunmacu 0e6, Px = a menenamanu Kavoam-
AGHMUPpY6YU X COHea ailmuaadu.

Tabpudra kypa x= 2= a:p 6ynramu.

XakukHA cownap Tymiammaa A pxiimel aKCHOMAacCH
Gaxapuiagu: xap xawdad myc6ban a 6éa P xaxuxud conaap
YydyK Wynoai n Hamypaa cox Masxcyoxu, no > i 6jradu.

HcboTtn. A<a Ba f < B wapriapuHH KaHOaTIAHTHpPaaH-
raH HKKHTa mycat A Ba B paumoHan coHJapHu onamu3. Pa-
[HOHAJ COHMAP TYNIAMHAA WYHAAR 1 HATYPan COH MaBXYIKH,
nA>B O6ynangu. Tannannwmura Kypa, @« > A jgaH na>n A
(MOHOTOMNHK wapTHra Kyp#) HM &3a onamu3. Byupad na >
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>nA > B>p 6yam6, no > P sxkann kenn6 uukaau. Llynpad
KWIHO, 6y AKCHOMAHHHT YPHHAM 3KAHAHTH HCOOT.IaHIH.

2-§. XAKHKHR COHHHHT BYTYH BA KACP KHCMH.
XAKHKHA COHHMHI MORYJH .

a=p, P\P.P, P, XAaKHKHA coH GepuaradH 6ya-
ci. By @ XakMkHii COHHHHr GYTYH KMCMH BepryiajaH yan To-
MOHJA XOMIAIUraH COHJAp, KAaCp KHCMH BeprynaaH YHI TOMOH-
Ja XOMIalraH COHJAp, ALHH

@ = Py PiPoPy Pa =pyt+
+0, p,p,p; Pn

38-Tabvpud. a yaxuxkui connunez 6ymyn Kucmu 0e6, c
condan xamma Gfamacan sHe kamma Gymym conea almuia-
Ou 6a |a) xypunwuuda Geacuranadu.

Miucoa. 3,7, 5,128; 8, — 5,8 connapuuuur 6yTyH KHCMH-
HH TONHHI.

Eunwm. Tavpndra kypa [a] <@ 3kaHupan [3,7] =3,

[5,128] == 5, [8] = 8, [-—5.8] = — 6 HH XoCHA KHIAMH3.

XaKHkHA COMHMHr OYyTYH KHCMH y3 HaBfatiia (@] <a <
< [a] + 1 wmyHocabGatra G6yAcyHanun. YUyHkn TabpHpra Kipa
[5,128) < 5,128 G6yau6, G6ynpan 5 < 5,128 <6 MyHoca6at
VYpHHIH, ¥ X042 [5,128) 5,128 < [5,128] + 1 Hu €3a ona-
MH3.

IOKopHaa KenTHpuaraH MaBIyMOT/apAaH KYAMAATH Xocca-
Jap Keanb yHKamM:

1) Aeap a, b€ Z 6jaca, y x010a [a—+ b] = [a] + [b]
Syradu; .

2) Aeap a, pER 6jaca, y x040a [a—+ B] > [a] + [B]
6yaadu.

Mucon. a=3,789 Ba f = 4,842 connapu AHFMHIHCHHHHI
6yTYH KHCMHHH YJapHHHT Xap OGHPHHHHr GYTYR KucmaapH fiH-
FHHIHCH OpKaJaH HdopanaHr.

Eynw. «+ pf=3,789+4,842= 8,631, Gynnan [8,631] =

[a) = [3,789] = 3, [B] = [4,842] = 4,

lemak, [a] +[f]=3+4=7 Ba [a+P]=[8631]=
6yau6, 6ynnan [a -+ B] = [a] + [B] Gyaaam.

39-TabpHG. u yaxuxui connune {@) Kacp Kucsu Oeb
6up6ag Kuxux 8a margui 6§amazan 0 < {a) < 1 conea ai-
muaadu.

92



Commuar 6yTyHn kucMHaa kjpwiran [a] < @ < [a] + 1 xJm
TeHrCHAHKAAH 0 Ka —[a] < | wMyHocaGaTHH €3a OJaMH3.
byura Ba 0 <{a} <1 ra acocan {a}=a—[a] Oyamuura
HILIOHY XOCHJ KHMJMII MYMKHH, AinHH @ = [a@] + {a} 6yaanu.

Mucoa. 3,7, 5, — 1,7 connapuHMHr Kacp KHCMHHH TO-
THHT,

Eunw. {@) = a —[a] ra acocan:
{3.7}=37—13,71=3,7—3=0,7, {5} =5 —[5] =
=5—5=0,{—17}=—17T—[—1,71= —1,7T—

—(—2)=—174+2=03.

MaremMaTHKal2 XaKHKHA COHHMHT GYTYH Ba Kacp KHCMJIApH
Gunan GHp KaTopaa YHMHT aGeomoT KufiMaTH (MOly/H) TyuIyH-
Yach XaM MYXHM YDHH TyTaiH.

40-TabpHd. @ 8@ —a XaKuKul CoHAApHUHZ Manpuil
6jamacan Kudmamu a coHHunz abcomom Kulimamu (MOOYAL)
Oedunradu ea |a| kabu Geseusanadu. By tavpudpra xypa

a, arap @ > 0 6y.ca,

—a, arap a < 0 6¥aca.

Mucon. 3,125, — 6,45 COHNIADHHHHT MOXY.JHHH TOMMHT.

Euynm. Tavpudra kypa [3,125|=3,125; | —6,45| =
= —(— 6,45) = 6,45.

COHHHHI MOAYJH TYWYHYacCH KyAHZATH MYHOCAGaT/ApHH
KaHO3aT/IAHTHPaaH:

I°. % —a, a€ R:|al =|—al, |al >0, |a| >a.

2® Yx, bER: |x|=bAb>0e&x=xb

3 ¥x beR:Ix|=Ib|lex==xb

. Yr, bER: |x|<bAb>0e—b<x<bAb>0,

5° ¥x, bER:Ix|>bAb>00(x>bAb>0)V

Vix<—bAb>0).
6° Ya bER:|ja|—|b|<|a+bl<|a|+]b].

7° ¥a, bER:\ab|=|al|b}; A b+=0;

la)=

8
b

a
b

|al* =g’
8°. a beR:|a+b|=|a|+ bl =ab>0.
MacasaH, x #uHr |2x+ 11|=|x+ 6|+ |x + 5| renrna-
MaHH KAHOAT/IAHTHWP MraH KHAMATJApH TYNJAaMiiHH Hataw (x +

+ 6)(x + 5) > 0 TEHrCHIM'KHHHT euuMJlapd TYMJAMHHU H31aum
6uaH TeHr KYW/IH 3KaHJWrd GeBocHTa 8° RAH KeJHG YHKAAH.
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3-§. COHJIH OPAJIHKJIAP BA TYFPH UH3HKAA KOOPJHHATANAP
CHCTEMACH

MaxTa6 MaTeMaTHKacHAaH MaBTyMKH, Ox coH YKuparu
Gapya MyKranap Gu-

aaH R conmn Ttyn-
.-___m__’ JaM  3JIeMeHTAapH

.a a 5 A OPaCHllg Xap nouM
~ y3apo 6Hp KHAMAT.IH
3- pacw. MOCJTHK ypHaTHL
e mymkuH. Bynpa xap
«—o——m__.__ 3 6up x€ R ra Ox
g a 5 A Vuna A (x) ' Hyxra
¢ pacu x:zcm KyRuaran 6y-

4l- Tappuo.
presseeene NN Sl o ol
al mgnaamuda [a; b)
17] y 3 a X cezmenm 0e6, a ea

b conrap opacudazu
a < x < b menecus-
————  AUKHU KGHOAMAGH-
.Xx  Mmupyswu Obapua x
Xakuxuid  comaap
mygnaamuca atimu-
5- pacwm. Aadu.

— e By tywyHyanuur
&rtn) 0 Aty - "‘!‘ FeOMEeTPHK  TacBHPH

3- YH3IMada KeJTHpPU.1-
6- pacn. FaH.

2) Arap x coHnap TyniaMuH a@ < x < b TEHTCHAIHK GW.1aH
(4- un3ama) Gepuwiran 6yaca, y Xxonna OyHaali CoHAM  Tyn.iam
unmepean ne6 atanaan Ba (@, b) opkasnH 624runadany.

3) Arap x COHnMap TynMIaMH x>a €KH X < b TeHICHAIHK-
Jap, X >>a KM x < b TeHrcHaMKAap opkaad Gepuaran G6yaca,
y Xoaja yaap Moc paBHumifa (a; + o) éku (— oo; b) HuTep-
Basap, [a; + =) @KH (— oo; b] ApPHM ENHK Ba SAPHM OYHK
HHTEpBA/LIAD OpPKaJIH Genrunanaau (5-a, 6 uu3Ma).

4) Bapua xakWKuH coHap TyniamMH R = (— o; + o) op-
KAJH OeJITHIaHATH.

XaKHKHA coHsIap TYMJIaMM YAIYKCHAIHK XOCCACHra 3ra: arap
XAKHKHA COHNADHWHI KYAHEATH WKKH1a

@, % » Gp Ba fi,, B, By - (nH
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TR e e
[an: nl’ ' . -

CerMeHT/ap KeTMa- KeTJIHrH- , . “‘
HM aWMiJaca, y xonja ux- @ At Bt
7- pacu.

THépHA n € N yuyn (1) cer-
MEHTIAPHHHT XAMMACHTA Te-
rHULTH GMprHHa XakHKHA @, < § <P, coH mamkyn Gyaaau.

Ot coH JKH Y3HHHHT caHOK GowM, §a4oB Gupsurd Ba AY-
HanMWH OunaH Gepuiaran GyacHH (6- unama). Con Ykuma £, > 0
koopaHHatasM A (t,) Ba t, > 0 xoopauHatanm B (¢,) HygTanap-
HH onafiiwk. Byuga A (f) Hykta O HykTagaw f, Macoda yAr-
Ba, B nykra 3ca {, macopa wanpa KoAaauraH 6ynaad. SHau
A Ba B nyKranap opacuaard d macodaHd XucoGmafimua:

d=p(4, By=AB =A0+0B=It,—0|+10 —¢,| =
=|t1—ta|=lt2"‘txl-

KeTM2- KeTJHIH HiMa- M1 K§- ——
Pwaran ym6y *“"ﬂq‘cl &/ ‘

ALHHU
d=p(4, B)=lt1_t1|'

6l-teopema. Koopdunamarap yxudazu uxmuépuwi A (t,)
6a B (t,) nyxmasap opacudacu macoa wy HYxmaaap Koop-
dunamanrapu aiupmacununz modyauza mene, ABHU

d=AB =|t,—t,] = t, — 4, ].

Hcb6otu. 1. Arap 6epanran A Ba B HykTanap ycrMa- ycr
Tywea, y xonpa A (¢,)=B(ty) = t,=t, 6§au6, d = p (A, B) =
= 0 6ynanu.

Bepunran A Ba B wuykranap ycrMa-ycT TyuiMacd Ba B
nykta A HyKTagaH VHraa ofjawrad GyJICHH:

a) A Ba B nyktanap O HykragaH VHI TOMOHIA XOR1amraH
6V.icuH  (7-uusma), v xoama t, >0, £,>0, t,>¢ 6§-
a6, AB =0B —0A =

=d=t,—t, = |t, —t,; ' ft, ¢

t,—t, =0 G6yaaau. Arap e ,G_',_t' ~tr

t, = 0 6ynca, A uykra @ L l

6HaaH  ycTMa- ycT TywHG, - I & |

6y xoana : ! |
d=AB=t,=|t,— . -

0= Art,) ¢ 8rta ¢
6ynapu; 8- pacu.
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6) A Ba B nykranap O

d-/t,-t/ | HYKTaZaH TypiH TOMOHJapJa
k—t—"i KORMAWIraH 6yACHH, AbHH A
‘q—_'__..’.e (ts) HyKkta O HyKTapaH vanpa, B

1 L 2 —wp- HYKTa VHraa GyscHR neft-
Aty o & MK (8-uHama). Byupa d =

= AB = A0 + 0B, suhn

9. .
pacw d=t+(—t)=t, —t =
J:/f;-f,/ =ty — 4l
! g v, _ B) A HyKTa KoopamHata
i 6OLIMAAH Yanpja Xomjauirax
1 { ' ’ 6yan6, B Hykta O HykTa

Act) 8ty iy ¢ OwiaH ycTMa-ycT  TYUICHH
aeuK (9-uusma), y xo.11a

10- pacm. Lid:_tlrltz_tll_

r) A sa B Hyntanap GHp BaKTaa KOOpAMHATAnAp GOLUM Al
uam TOMOHAAa oitnawran Gyuca (10-uu3ma), y xonna
d=AB=(—t)—(—t)=t,—t, =|t,— 4, |

Ilemak, koopauHaTajap Vkmuaa uxruépuii A sa B Hykranap
opacuanru macopa d =p (A; B) = AB =1, —,| ra ienr 6y-
JIap 3KaH.

/
Mucon Ba macananap eurw

l-mucon. A(3) sma B(—2) Hykranap opacugaru maco-
(aHH TOMMHr,
Eun.

d=}3—(—21=13+2|=151=5;
éku d=|—2-—-3|=|—5|=5.

2-MHcoa. A(—4) sa B(— 15) HyKranap opacHiard ma-
copaHi TOMHHF.
Eynw.

d=AB=|—15—(—4)|=1—15+ 4l =
=l—11]=11.

3-MHcoa. |x|< 3 TEHrCHIHKHH KAHOATJIAHTHPYBYH COH-
Jlap TYMJAMHHI TOMHHT.
Eunw.
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ate
fxj<3 «=—=> —3<x<3I=x€(—3; 3).

4 MHcoa |x—2|=05 TeHrnamanH KaROAT/IAHTHPAJHran
COH.TAPHH TOMHHT,

Eunw. 9-raspudra acocaw: x <2 6yaca, —(x—2)=
=5®2—x=5&x=23, arap x > 2 6y1ca, y Xonzma x —
—2=5«x=7. demak, 6y connap {—3; 7} 6yaap 3KkaH.
Arap reoMeTPHK HYKTau HazaplaH Kapacak, KOODAHHAaTanap
yruaa xofnamran A (2) HykTazan 5 Oup/uk Mmacoda HapHaa
XOHAAWraH HYKTaJapHHHT KOOPAMRATANAPH MOC paBHiuga — 3
Ba 7 6V.1ap 3KaH.

B-MHcoJd. |x+ 2] <5 TEHrCHIIMKHU KaHOAT/IAHTHPAJUraH
COHJap TYNJIAMHHH TOMHHT.

af 9
Eunw. lx+2]<5 <—L>—5<x+2<5¢—2——
-5y g5—-26—-7<x3=x€[—7 3]

6-Mucoa. |x—3|>2 TSHICHAIHKHH KaHOAT/IZHTHPAAH-
raH COHNAp TYNJJAMHHH TOMHHI.

a9
Eunm, |x—3]> 25 (x—332V x—3< —2e
SE25Vr<)=>x€(—o; U [5 + =)

V1 606. KOMINTEKC COHJIAP

- §. KOMMJEKC COH TYWVYHYACH BA YJIAP YCTHAA
AMAJNAP

MartemaTHkana coMIapHH ypraHHwl Y3 HaBGatHaa N <
Z — Q< R KerMa-Keramkaa (ypra MakraG MaTeMaTHKACH-
Ja UKYBYMIAPHHHT OHAHMW  HMKOHHATJAPHHH XHCOOra oJraH
X0J13a) aManira owHpHaHiwH cup 3Mac. UlyHaHr yyyH xam R
XaKHKHA COHMIap MaHIOHHIA KYumur, afHpHW, KynaATapuw, 6Y-
JHW, Japakara KyTapHil, WIAH3 YHKapHw Ba JorapHdwmnaiu
aMALTAPHHUHT VPHHAH OVAHILUH 6uslaH MaTeMaTHKAHHHT XaMma
MYyaMMOoaapH Xaa 6V.1aaH jaeraH HKpra KeIMaclHK Kepak. Ma-
Temathkaga x* +1==0, 22+ b* =0, (x —a)*+ b? = 0 kabu
IIyHJaH TeHr.J1aMa;ap MaBxyakH, GOy Tenrsamagap R conau
TynnaMaa euyuMra sra 3Mac. MaremaTtHKaHHHr 6y HYKH TaJaGu
R xaxHkuA coHap TYNJaMHHH WyHAa® TeHramanap euuMra
sra 6VJajHraH COWIH TynJiaMraya KeHraRTHPHIUHH TaKo3D KH-
JIajiH.

bup con.M TYMAaMHH HKKHHYH COHJIM TYyNn.aMraya KeHraf-

THPHW Mac\J1acH y3Hra XoC KAThHAMHKKA 3ra GyJaHWH Tana6
KHJIHHA1H. .
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Bupop B connd Tynaam A TYNAAMBAHHT 3HT KHYHK (MHMHH-
MaJ) KeHrafitMacH 6J/MIH YdyH lgyihmam IIAPTAAPHHHT Ga-
KAPHIHIIK Tanal KWIHHAIH.

. Kenranérran TynjaMm KeHrafiraH TYNJaMHHHT KHCM Tyni-
JaMH OYJIHILIH JIO3UM,

2. Kenrasérran Tymiamaa Gaxapu/agHraH amMan Ba MyHoca-
Garnap KeHraiira Tyn.jaMAaa GHp KHAMATAH GaXKapWIHIOH NO3HM.

3. Kenraiiran Tyniamaard aman Ba MyHocabar/iap KeHrasier-
rag Tyniamja 4ekJaHmaraH 1aptH61a GaKApHIMUMH WAPT 3Mac,

4, KeHnransérran Ba KeHrafiran Tyn/Jamiap opacHIa OpajHK
Tynaam OY/IMACTHTH JI03NM.

AHa 01y 10KOpHAA KelTWpHIraH Typrra wWAapT wo3acHaad R
HHHT C KOMIUVIEKC COHJIAp TYMJ2MHraya KeHraHWWMHH §PHH.IH
Ie6 Kapall MyMmKHH, Matematukaza V' —1 =i = ¥ = —1
Genrunall KHpHTWIAAM Ba Masxys Gupaux 1e6 artataan. Arap
Gapya XaKHKHA cORJap OGuaH [ HH Oupra;Hkaa Kapacak, y
X013 AHTH COHAH TYMJAMHHHT 1033ara KeJHUIHHH KYpHW MyMm-
KiH.

42-tabvpud. z=a+ bi =(a, b);, a, b € B xijpuruwuia-
2U CORAGD MNAAMU KOMNAEKC COHAQp mijnaamu Odeldusaiu,
6y epda i* = — 1,

z=a+ bi =(a, b) KOMIJIEKC COH1a a KOMIJIEKC COHHHHT
xaxuxuil Kucmu, bi yHHHT masxyM wucsu, b 3ca masxyym
KucMurlUHe Kospguyuenmu Neiinnanu.

43-taspud. Azap Gepurzan 2, =(a, b), z,=(, d)
Komnaexc cosaap ydyn a =c Nb =d 6gjaca, y xoada z, =2,
detiunadu,

44-tavpud. bepurzan 2, =(a, b) ea 2z, =(c, d) Koun-
nexc coHaapHune Gururducu 0e6 2 =(a+c, b+ d) xomn-
AeKC COHea admunadu,

Mucoa. z;, =(2, 7) Ba 2, =(3, —4) HHHT HHFHHIHUCHHH
TONHHT

Euuwm. z2=2142,=(2, ) +(3, =) =23, 7—H=
= (5, 3).

z2=(0, 0) Hoab KoMnaexc COH RedwsaIM,

45-tabpH. z =(a, b) KoMnaekc coH2a KADAMA-KA? U
KoMnaexc coH 0e6 —2z = (—a, —b) conea aurnu/laau.

62-TeopeMa. 2z, 2, €C:2, 42, =2, 12,

Hc6or1u. Bepuaran z, = (a, b) Ba z, = (¢, d) yuyn

zi+2,=(a, b))+ d=@+c b+ d)=
=(c+a d+b=( d)+(a b) =2z,4 2, =
=22+2,=2+ 2.
Illy 6unan Teopema HCOOTJIaHIH.
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63-Tteopema. ¥ 2,,2,2,€ C: (2, + 2+ 2,=2;4
+ (2, + 25).

Hcb6orn z,=a+bi, zy=c+di, z,=m-+ni Gepun-
rad, Teopema waprtura kypa (2,4 2)+ 2, =[a+ b))+ (c+
+dijl+-mtni=[a@+c)+b+dil+m+n =[a+c)+
+ml+le+d)+nli=[lad-(c+m)+ib+d+n)i=
=(a+bi)+ I(c + m) + (d + n)il =2, + (2, + 2,).

JeMak, KyM amajgH yuyH rypyxJaul XoccacH YpHHAH 3KaH.

Ywby 2+ 0 =2; 2+ (—2) =0 xoccanap xam IOKOPHAAru
xoccanapra yxuraml Hc6OT KHAHHAIH.

By Xocitm KuaMHraH HaTHXKanappaH 2z, — 2z, = (@ + bi) —
—(c+ di) = (@ — )+ (b — d) sKaHH Xam KeaHG YHKaIM.

46-ravpu . z, ={(a, b) Ba z, = (c, d) xomnaexc coxrap-
HuHe Kijnaummacu 2,-2, €6 (ac —bd, ad + bc) xomnaexc
cOHea atimusadu e6a z2=2,-2,=(a, b) (¢, d)=(ac—bd,
ad 4+ be) kjpunuwda éuaadu.

Mucon. 2, =(2, 5); 2z, = (3, 1) Gepuaran. z =2,-2, HH
TOMHHT.

Euwwm, 2=22,-2,=1(2, 5 -3, D=(2-3—-5-1, 2-14
+5-3) = (1, 17).

Anre6pank 1wakaja Gepuarad z,=a-+bi pa z,=c-di Komn-
JIEKC COBJIAPHHHI KYMaiT™MacHHH 2 = 2,-2, = (a + bi)(c +di)=
= (ac — bd) + (ad + bc)i xkypumuwpga €3uwr MyMKuH, Xy
INYHFA YXanl, YJapHHHT a.are6paHk AHFHHIMCHHH OyHpad é3Hwn
MYMKHH?

zxz,=(@+bi)t{ct+d)=(@xc)+ b+ di.
64-TeopeMa. Y 2y, 2, €C:2,:2,=2,-2,.

Hceb6orr. z,=(a, b) Ba 2,=(c, d) KOMNJeKC COHJap-
HUHT KynairMmach: z = 2,-2, ={a, b)-(c, dy=(ac—bd, ad +
+ bc) = (ca—db. da+ cb) = (c, d) - (a, b) =2, 2,.

Hemak, K§naiTHpull aMaan YYyH YPHH aJMALUTHPHLI XOC-
CICH VPHHJIH.

62-TeopeMa, Yz, 2, 2, € C:(2,:2,)-2, = 2, (2,-2y).

Hc6o1u. By teopemann Hc6or Kuanuwga 63- TeopeMaHu
Xamaa i = /*.i=-—]-i = — i 3KAHJHIHHH 3bTHOOpra oia-
MH3, V XO/MAa

(2,-2,)-2,=l(a, b)-(c, &)} (m, n) =: (ac ~ bd, ad+bc)(m, n)=

= [{agc —bdym —(ad + be) n, {(ac —bd) n 4 (ad + be) m} =
= [a{cm — dn) — b(cn + dm), b(cm — dn) 4+ a(cn + dm)] =
== (av b) (C'n - dn! cn + dm) = (av b) ((C, d)(m’ n)l =

¢ =2,4(23-29)s



Jemak, kYnaATHPHII aMa/H YuyH FypyXJall XoccacH YpuH-
JH,

- Kynafrupum amanu yayH z-1 =2, 2.0 =0 xoccanap Xxam
YPHHAH. _

46-tabvpud. a) z =(a, —b) =a—bi Komnaexc con 6:-
puszan z = (a, b) = a + bi Komnaexc coHea Kfjuima Komnaexc
Cor deiiunadu;

6) V a®+b* xaxusuil con 2 =a-+ bi Kuomnaexc CcoHHUNZ
Mmodyau Oetusadu ea |z| =V a*+b® opxasu Gerzuranadu.

46- Tanpugra acocan 2- z = (a, b)-(a, — b)=(a® + b%, ab —
— ab) == (a* + b2, 0), nemax, z2z =a? + b2
Bynpau |z[* = a® + b* 6yam6, GyHaan z z = |z|® 3KaHH K-
JH6 YMKaAH.

By Xocun KWIHHTaH Hamkara TasHraH Xoada |2,2,[* =
=(@12) (212) = @12)(2:20) = |2 * |25 |22, 1P =| 2, [P | 2, °
HH XOCHJ1 KHJaMH3, OyHAaH

| 2125 = | 2;1 * | 2,].
JeMaK, KoMnaexc coHaap KynaumMmacuHuHre MoOYAu yAapHi12
Mmodyarapu Kjnadmmacuza menz,

By x0CA1 KWIHHTaH HATHXAajaH 2, = a + bi 6d z, = a,+

-+ b,i coHnap yuymr

(@} + t) (@} + b)) = (@,0,— b, b)) +(a, by + a, b))

AMHUATHM KeJTHPHG YHKAPHLWI MYMKHH.

47-TabpHUD. Z KOMNAEKC COHHUWZ Z, KOMNAEKC COHea Uij-
aunmacu 0eb (c, d)(x, y) =(a, b), (c, d)5=0 menaramaru
KaHoamaaHmupaduzak 2z, =(x, y), x y € B Komnaexc cona
aiimuaadu eéa Gyndai GenzusaHaou:

2,=2:2,=(a, b).(c, d).

Jemak, z2=1(a, b) =2,-z,=(, d) (x, y) ra acocan (a, b) =
= (cx —dy, ¢y + dx) 6ynagn, GyHaaH

cx—dy = a, 6% ) ac -+ bd bc — ad
yaub, x = — Y= —
cyt+de=5b e+ d e+ dt
Xocw1 6ynans. Bydmau sca
_ _[a+sd  be—ad
z’_(x'y)—(c‘-‘-i—d-" L‘z-f-tf‘)

KeqH6 utKazM.
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Mucoa. (24 3i)(x+ yi) = 5-—2{ TeHIIAMAHH KaHOAaT-
JIAHTHpaJural z = X + yi KOMILIEKC COHHH TOINHHT,

Euwm,

(Q+30) (x+yi) = 5 — 2i ¢ (2x — 3y) + (3x+2y) i=5—2i

— 3y = 6x—9y = 15, 2
: {Qx 3y =3, & y =13y =—20; y=——0
3x+ 2y =—2 6x + 4y =—14 i3
$
4x — 6y = 10, 4
{ y = [3x=4;, x=—.
9x+6y=—=6 13
. 4 20 .
eMIK, X f=——=1
Hes TU=5TG
2, 2y ..., 2, KOMILIEKC COHJIAPHUHT KYNaiiTMACHHH TOIHIN
yuyn aBBal 2,-2, HH, c¥Hrpa (2, "2,)'2, HH Ba XOKaso
(2,-2, ... 2,_|)z, kKynaiiTMaHu TOmMAMHU3.
Arap 2, =2z,= ... =2, GYuca, y X0m0a 2,°2, . .. 2, =

= 2 = 2" 6Ynanu. ByHpan 2" = (a - bi)* xocun 6§namu. By-
HH XucoOsamija acocaH KHCKa Kymaftupuil ¢dopMmyJanapura
cysiHraH xonja aseaa (a + biy* mu, cyurpa (a + bi)® =(a+
+ bi)? (a + bi) ¥ Ba X0Kaso yc1y6 GUIaH XHcoOsalUHH

; 1, arap n = 4k 6yaca,

‘ J i, arap n =4k 41 6yuca,
— 1, arap n = 4k + 2 6yaca,
— 1, arap n =4k -+ 3 Gyuca,

"=

MyHocabaTra TasHraH X0/17a aMa/ira OMIMPHIAJH.

lI-mucoua. z=(2+ 3i)* au xucobnaur.

Egnw. z=(2+3i)=44+1204+92=4-—-9+12{ =
= —5+12i,

2-Mucoa. z=(3+ 2i)® Hu xucobnaHr.

Eunm 2=(3-+2/)® =27-+54{ —36 —8 =(5+
+ 1203 + 2i) = — 9 + 46i.

3-MHcOJa. 2° = — 5 -+ 12{ TedrJiaMaHH KAHOATJAHTHPYBYH
2 KOMILJIEKC COHHM TOIHHT,

Eunu.fz xoMmiekc COHEH X - yi KYpHHAIIA] HMANMU3:
BECA-Tyi? ="—5 +12ij % — y? H2xyi = —5 + 12, i

1 it - A

oymanZ( £V =~ Skiogns, (') =@ 3 9=
=(—2, —3) eunmsapHn XOCWJI Kujamus. JleMmak, ManaHTaH
eUHM 2y = 2+ 3i; 2, = — 2 —3i.
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g l 2-§. KOMNJIEKC COHHUHF
TPHTOHOMETPHK LA KJIH
Zz=a-+ bi KOMNIEKC COH
———— A Gepwiran 6yacuH. Yuu xOy Te-
6 { | KHCJHKOA TEeOMETPHK  TaJKHH
| stamu3 (11-uyuama). By epma a
1 Bi b napameTpaapra GOFAHK
0 2 x pasmuza A wykra I, IL, III,
. IV uopaxnapaa 6ymiutnurs 0 <
¢ < 2n Ha  Tavmudaaigd. Xo-
11- pacu. cun 6ynrai AOB tyrpu Gyp-
YaKJH yuyOypuYaKiaH:

p=A0=Va*+ b, AB=p sin ¢, OB =p cos ¢,
AB:0B=tg¢, ¢ == arctg ai

éxn arg z =@, y Xonna z = a + bi KOMIJIEKC COHHH
z2=a-+bi=pcos ¢+ ip sin ¢ =p (cos ¢ 4+ i sin )
KYPHHHMIIKMAA €3ML MYMKHH,

Xocun 6yaraH 2 =p (cos @ + { sih @) KVPHHHUIKAATH KOM-
TVIEKC COH KOMNAEKC CORHUKZ MPU2OHOMempuK wiaxau pAefu-
JajH.

WMHCO.)‘I. KyfiHaarn coHJapHY TPUrOHOMETPHK wWakaaa Heo-
JiaJanr:
Dz=V3+iDz=—8;3)z=3i; 4) z=2—2i.
Eunw. 1) a= V'3; b=1 6yaranaury yuyn p= VY a®+b*=

=29 =arctg% = 61. Hemak, z = V§+i\=2(cos Eﬂ +

+isin-g.
2)a=—8, b=0, Hdemak, p =8, ¢ =arctg 0=nm,
AbHH 2 = —8 =8 (cos = + i sin ).

3)a=0;b=3,y xouma p =3 6yam6, ¢ = arctg = aan
® =§ 6ynann. Bynman z = 3i =3 (cos %-{—i sin ?.,)

4) a=2; b= —26§m6,p =2V'2; g=arctg (—) = — =
sKaHugan 2=2—2i =22 [cos (— %)—H' sin (— -})] =
=2y3 (cos I sin :L)

£
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2, =a-+ bi fea 2z, =c-di Xomnjekc "‘coHsap Gepujras
6YAH6, YNapHHHT 1PHrOHOMETPHK INAKAH MOC PaBHIIfA
2, = p,(cos ¢, -+ i sin @) Ba 2, = p,(cos @, + i sin @,)

6yaca, y Xoma z,-2,=pp,(cos @+ i sin @,)(cos @, +
+ i sin @) =p,p,llcos ¢, cos @, — sin @, sin @,) 4
+1i (5”'1 @, COS @, + oS @, Sin @] = p,p, [cos (p; + ;) +
—+ i sin (@, + @,)]. .

Arap z,, 2, 2, KOMIJEKC COHJAp yuyH Z = Ile, HB

TONMULW Tajnab KHAHHCA, Y X011a IOKOPHJAarH My.noxasanaH GeBo-
CHTA KYRHJarH HaTH)KaHH €332 OnaMu3;

n n n n
2= :£I| 2, = ‘_[31 p,(c:osgl e, + isin.g:, ).

By epaa KaTtHaWaéTraH KOMMJEKC COHNAap YUYH 2, = z, =
= =2, MYHocafaT VpHHAM Gyaca, Y xonad z=27=
= pPt(cos n@, + isinn¢,) 6Yan6, 6yHnan (cos ¢ 4 ising)® =
=cosnQ -+ isinn ¢ HaTH:KaHH €3a onamH3. Xocdn G6¥naran

(cos@ + ising)" =cosng+isinng
dopmyna Myasp ¢opmyasacu pefinnapu. Arap 6y epaa n HH
— 6HnaH anMallTHpCaK Xamaa

cosng = cose, =
[smncp —cing laHng=a +2kn, kEZ
6V HIIHHH 3BbTHOOpra oscaK, y Xonja

1 1

n__ n L 23 .
z _p(cosi__.k_-l- +lslng_-i-_2k;n.
n

), keZ
n
HH XOCHA KHJaMH3.

66- TeopeMa. ¥z, z,EC'

z Iz
== 0;
29 Iz, z7
B) |z, + 2, <z + |z 1) 12y — 2o <lay| + J25l;
2) [z =zl lzy) + 2.} €) 1zl — l2al | <2y — 24,
Hc6otH. IOxKopnaarn 46- tabpHpra acocaH a) ma 6)
lapTiap YpHHAH 3KaHH XAKHAA GEeBOCHTA MXXOOHA XyJoca KH-
JIHIU MYMKHH.
SHAM B) ILAPTHHHT YPHHAM KAHMHM KYpcaTamus:

a) |2,25 = |z)]|2y);

103



2, + 2, = (py COS @y + P300S @;) + i (py Sin P, + pysin @) 6F2HG,

46- ranpudra acocad |2, z,| = (p? cos*p, +2p,p, cos @, cosp,+
1

+ p}cos® @4 + pisine, + 2p,p,sin @, sin @g + pZsin? %) =

=Vp?+pi+ 20,p:005(p, — ;) GYnamn. cos(p, —¢y) <1

6yaraHu yuyH:

l2, +2,l <V P+ P+ 2ppy =p1+p="2l+ 2
Jemak,

21+ 2l <'2)) + 12y) (vl)

ypunmy 6ynamu. Arap (1) garu 2z, HW — 2z, GunaH ajMawWTH-
pH.nca Iz, —z,) < |zl +|— 2,0 =2,! +{2,] 6ynu6 l2, —2,| <
<z + |zl 6ynamn. Buam |z, = 1(z, +2) —2,) < 'z, +
+ z,| + |z,| 6ynaau, GyHzau lzll——{zz! <z, +z,] 3Kkanu Kenu6
quKkagy. By XocHn KHAWHraH HaTHXajapaaH 1) Ba e) xoccanap
GeBocHTa KesqH6 9HKAIH,

67-teopema. 2=a+bi 0 Komniexc con sa VneN
Yiyn wynlad xap xua @, a,, @, KOMNAeKC COHAGp
Maewyoku, al=zpi= 1, n 6yaadu.

Hcb6oTH. n=1 GyaraHaa TeopeMaHHHT HcGOTH paBluaH.
SuaH TeopeMaHH 1> 2 yuyH HcGoTaafimua. Illaprra acocan z=
=p (cos p+isin ¢); 2 0. a” =2 WaPTHH KAHOATNAHTHPAAHTAH &
KOMIIJIEKC COHHH & = Py (cos P + i sin ) KVpHHHIIHAR H3INAAMHA3,
YMyMaH a” = z WapTHHH KAHOAT/IaHTHPYBYH COHAAp XKYAA Kym,
JIeKHH yJApHHAr ¢akat n TaCH Xap Xua 6yan6, KoarasjnapH
TaKPOPAAHULIH MYMKHH. Z=a" =p (cos np+-i sin ny) opmy.a-
AaH dofinanasamu3. 46- Tanpudra acocau iz|=p", avau p=pf, Gy

epnaH p,—V p, P1=>0, p>0. CJHrpa HKKHTa KOMILIEKC COHHHHT
TEHIJIMMHAAH COS AP = COS P A Sinn 1p =sin¢g 6yau6, OyuaaH

np =g+ 2%km keZ p=2tEX kcz, neN, o=

= ;E(cos 9+ 2kn +isin uﬁ) xocun G6ynaaau. By
n n

epaa k=01, .., n—1 KufiMatnapiu GepHl HATHXKACH-

A2 N Ta Xap XWI HWIH3HH TONaMH3, JeKHH @, & —=a;

@, =ay a,, = a,, YCTMa-yCT TYWHUWHHH KYpHu

MyMKUH, SBHH @, = V‘E(c

=Ye (cos% + isin l)

9+ 2nn +i sin q;—}—2nn):
n
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Illy 6unan TeopeMa HCGOTARRAH.

l-Mucon 2=13 4 { COHNHHHI YUMHYUH napaXKanH W.-
IHIHHH TOMMHT,

Evnw. p=Va’+pr =2 =% 6yArand  yuyH
n 14
o - + 2nk o t+2nk

ak=V2 COS—S—— +- isin —3—-—-),
6y epaa £=0,1, 2 KHAMaTAapHH Gepub, a,, @,, a, Hi-
IM3NaDHH TonamM3: @, = 2 (cos-% + isin 118); o =
35 lﬂl . . B_ﬂ _3-7 25n . . 25mn .
=3 Z(Cesls <+ isin s ) a, =}y 2(cos + isin w)

2- Mucon. BupHHHTr n- gapaxanu W/IHSHHH TOMIIHT, ABAH
WYHAAA @, CORNApHH TOMHHIKH, a? = | GYnCHH.
2nk
Eynw. By epna p=1 Ba ¢ =0, y xonaa ak=cosi+
n

+isini™ p=01, ,n—1.
n

Arap n = 2m 6ynca, 6y HnQHaNAPHHHT Huuaa akaTt MK-
KHTaCH XaKHKHMA HAAH3 6Ynamu: @, =1, @ = —1

n=2m-+ 1 6ynca, y Xo1za dakar 6utra a, = | xaKuHA
HaRH3 GYaan.

[y 6nnan Gupra KyAHZard XoccanapHHHr YPHHAM G HILH-
HH XaM KypcaTHil MYMRAH:
laf =1 eya, =a, e =a,_. a'=a,  meZ

2,2, HHHT IOKOPHIAa KeJTHPHATraH TPHIOHOMETPHK LIaK-
JIHla acocal

@,-a, = cos

2nk 2nm

n

2 -
+Tm)+ isin (% + )=ah+m'
.o 2
a g =cos (m- ﬂ-\)%— isin (m- -—“k) =a,..
n n
Koarar xoccanaphn xam wy ka6H ncGoTiaml MymkHH. JleMak,
nk . . 2ak
HIM3MAP @, = C€OS —— +zsmT, k=012, , n—1
6yaanu.
3- §. z=a + b KOMIUIEKC COH YCTHAA BOlIKA
APHOMETHKAJIAP

OKopnaa z = a - bi KyPHHHILIHAATH COHJIAp YCTHAA KYLuMul,
afiupuil, KynafTupuly, GY/auiu B2 JapaXkara KyTapHul amaJsuia-
PHHH Ba YJAapHHHT XoccanapuHu Yprawgux. Xap 6up coHAH TYm-
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Jamjia afiHpHil Ba GyJHIU aMalJIapHHH Kafl japaxana Gaap-
JIHIAHH YPraHHW Xap AOMM XAM Iuy,(aH BaKWLIAPHHH KH3MK-
THPH6 Kearanaurd mawayMm. LIyHHHr yuyH z =a + bi KypH-
HHUIMAATH KOMIJIEKC COHJIapra yXiualll KOMMJEKC COHJIAp MaB-
XYAJHUTH Ba yJaap ycTHaa G6VAMI aMAJH Xap AOHM XxaMm Gaxa-
PHIHIUM MYMKHHJIHTHHH VPraHll ¥3Mra Xoc axamHATra 3ragup.
bus z = a + bi KYpHHMIIHAATH COHJIAp YCTHAA KYLIHII Ba KY-
NaATHPHL AMAIAPHHHHT GaXKapHJIHILHHH KYpOMK:

(a4 bi) + (c+di) =(a+ )+ (b -+ d)i; (1)
(a + bi)(c + di) = (ac — bd) -+ (ad + bc)i. (2)

3uaM wyHaal MacandaHW yprara Kyafauk: (1) wapTHH cak-
7136 Koau6, (2) KynaATHpPHUI KOMAACHHH SIHTH KOMIA Ogian aj-
M2IUTHPHUI HATHKACHAA AIHTH COHJIHM CHCTEMAra YTHUI MYMKHH-
MH? ByHuHr yuyH i{®= —1 pecak, fsHa z=a-+bi KYpHHHUWIHAAT:
COHJIM cHcTemara TywHG Koaamui. IHyHuHr yuyH 6y siHCH H3-
JIAHAGTraH COHM cHcTemaja (2 = -i. DHau ! = p + qi Kypu-
HHWHIA OVJICHH AeHJHMK, Yy Xoh11a

(a + bi)c + di) = a(c + di) + bi (¢ + di) = ac + adi + bei+
+ bdi* = (ac + bdp) + (ad + be + bgd)i- )

xocua G6yaagu. By sHrn cucremapa Kyimparu TanaGiapHHBp
62KAPUIHILHHA TabMHHAaAHK?

1. a(@ = a+ 0i) xakHKUA COHHH Z = b + Ci KOMMNJAEKC COoH-
ra KynafTHpIITAHJa HaTHKA KOMILIEKC CHCTeMajard Kabu 6yJ-
CHH, A'BHH

(a+ 0))(b + ci) = ab + aci,
b+ ci)(a+ 0i) = ab -+ aci.

Arap ¢ =0 6yaca, y xoaza (b + 0i)(a + 0¢§) = ab + 0i Xamaa
@+ 0)+®+0)=(@a+b)+ 0i.
2. 2z, Ba z, Xauna @, b€ R yuyH (az,)-(bz,) = (ab)(z,2,) wapr
6akapH/CHH.
3. 2,, 2, Z, KOMIVIEKC COHJIAp YUYH: (2y + 2,):2; = 212, +
+ 2,2, eku 2, (2, + 24) = 2,2, + 2,2, WapTIap 6aXKAPHICHH.
lOKopupark (3) wapTaaH 6eBOCHTA Z,2; = Z,2; Ba (2;-2,)23=
= 2,-(2;-2;) MYHOCAGaTIapHHHT YPHILIA IKAHH KVPHHUG TVpHO-
. Kemuunran if = p 4 gi waprra acocaH
P i (i AV =y L
R et O

nn é3a onamua. ByHaa acocaH yw6y yyra XoJqHH Kapa6 9HKai-
JHK,
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]
IL.p+ -q— = —k*—wmanpult coH G6Yacun, mehnuk, vy
\‘l

(AR NP LY N AT SR
xonaa (_ + ) 1 6yau6, pral il I ne6

Gesrunacak, § = —_3- + k1 Ba I?=—1 3xann xenub yuKamH.

Byhzaau g + bi = (a+ % q )+ bkl KypHHWILHJArH KOMIJIEKC

COH XocHN 6Ynub, 6y z = a + bi KYPHHHILLAATH COHAM CHCTEMa
6HIaH YCTMA-YCT TYLIAIH.

I p+ - = & (k£ 0) 69nca, y xonaa L+ — i)’:
4 | ’ \ 2 k

= l Y ) __L _— ; = E==
XOCHJT 6y.naJ1u,( o += l) E ne6 Gearnnacak,

=1 6Jau6, Oynaan z = a’ + b’'E ‘KypuUHHWHIATH COHAAP XOCH]
6yzau. By counap yctupa KynafTHpHI amanu
(al + blE)(CI + d,E) =(arcl + bldr)+ (afdl + blcl)E
KYPHHHILAA Ga)kapHaaiH.
Onataa 6yHAAft COHIADHM HKKHIAMA (MKKH I031aMadH) COHMap
ne6 atamanu.
q

L p+ 2 =0 65 i—L) =0i—F =
Ip+4 0 6y.1ca, y xonza (z , 0;i >

= L necak, i=L+L L?=0 6yau6, z = a + bL KypHuu-

Haary dyaxs COH/lap Xocun 6yaaaM. Arap ynap ycriaa Ky-
NaATHPHII aMaJMHH Gakapcak, y XoJja

(@4 8L)(c+dL)=acF (ad+bo)L
KYPHHHIIHAATH COH XOCHA 6Y.JaiH.

Macanay, (1 + E)x = 1+ 0-E TeHrnaMaHH eyHWHH Tanab
KH/IuHraH 6yacuH. Byhaa 1 4 E connuwnr Kywmmacd | — E coH
3KAHHHH 3bTHGOpPra ofcak, y xoaza (1 — E*)-x=1—E 6¥-
a6, 0-x=1—E XOCH/T Gy.af.

Xyamu wyHra yxmam x =a+ bL G6ynca, 6ynpan x-L =
=als4 | skaunHn Kypuir MyMrHH, LIyHMHr yuyH XoCHA KH-
JIHHIaH HKKH/aMa Ba JyaJ COH/Jap YCTHAA GY.HLI aMajHHH XaM-
M3 BaKT XaM GakapHil MyMKHH Gynabepmac 3kad. Jlemak, Gu3
YuyH 3HT KyJaft Typr apudmetiik aman Ownan OHpra aapaara
KyTapHul, HJQM3 YHKapH Ba Jorapipmiaw amannapuHu Ga-
KapHil MyMKWH G6yJaraH coman cucrema z=a + bi; i?=1
KYPHHHILIKAATH COMJIAP CHCTEMAacH SKaH.

107



MycTaKHa euHiu yYyH MNCOX Ba Macajanap

1. Xwucobnanr: a) % 6) % B)—*—2i4+i+2;

r) (3—2— (14 23 +(1 + N2+ )
; e+7¢ 7+2(1—10)

I+ .
B (14 ¢ w) T

2. x Humr k,armaﬁ KdfiMaTaapuaa: a) 2x — Six — 3 — x
nonsa xakukull éxa cop MaBxym Oyaagd; 6) 2z, =x*—6 4+
+3xi? Ba 2,= x? —10i{—x coHNap yuyH z, =2, 6YnanH; B) 2, =
=—4xi+3—11x Ba 2, =x% —2li + 4x* coHnap Vyaapo
KylIMa coHnap GyJaju; r) X+ ¢ —i*—x-i"" =0 6ynaau.

_ 3. bepunran counaphn K yluMa KOMNJIEKC COHAAp KymafTmacu

(22) waknupa Taceupnanr: a) 7 + 3i; 6) 12 —7i; B) 9a + 7Tbi.

4. Depusfran x, Ba x, HAAM3NApHra Kypa XaKHKHA KOIDGH-
UMERT/IH KBAJPaT TEHIJIAMAHH TY3HHI:

a) x, =142 x,=1—2i; 6) x, ——4;21. x,=4—+,-—2.i-
1—1 1+t
5. z KOMMJIEKC COHHH TOITHHI:
a) VZz==2—3i; 6) 32=5+414 B) 2 =3+ 4, r) B+z=
=—9+3i.

6. Kyfluparn TeHrsaManapH# KOMIJIEKC COHJIaD COXacHla
€YHHT:

a) x*—x+1=0;, 6) x*—8x+25=0; B) 27x’=8:

r) 8+1=0; 1) 16x* ==625; e) x*4 81 =

x) 4+ 4x24+3=0.

7. KoMniieke TekMCIMKNA KYAHAArH TEHTMK BA TEHICH3-
JHK/NAPHH KAHOATJAHTHPAaAWIaH z HYKTAMAp TYMJAMHHH TOMMHI!
a)lz2l=16) 121 <2 8) J2]>3; r) 1 <}zl <2;
NDiz—1l=2 elz+il =3 x)z—2>2 3) 1 <lz—2ii<2.

8. Myaep ¢opmynacuaan ¢ofigananué, cos 3a = 4 cos’a —
—3cosa, sinda =3sina —4sin*a ¢opmynanapud Hcbot-
JIaHT.

9. Kyfinaaru KoMnsiekc COHNAPHMHT TPHTOHOMETPHK ILAK-
JIMHH TOIHHI;

a) 3+3i; 6) —2+2V 3 8) 5V 3—5i; 1) 4i; 1) 6.
10. KoMneke cOHHHHT ajire6paHK WAK/JIMHH TOMMHI:
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a)lzd=1, argz = %; 6) 2 =2, argz= — %;

3n

B) Izl=3.argz=56—"; r)lzf =1, argz=—T.

VIl BOB. PYHKLHUA
I- §. SYHKUHA XAKHIA TYUIYHYA

Marematikana ¢yHKUHA TYUIYHUacH MyXuM TyLlyHuanapiaH
Gupnanp. Ypra Makta6 MaTeMaTHKaCHIaH MAhlIyMKH, MaTeMa-
THKaja, reoMeTpuK HIYpPaNapHHHT TEHIVIHTH, YXUIAULIHTH, TVF-
pH YM3HK BA TeKHMC/JAHKJIAPHHWHT NAPa/JIe/UIHTH, MepneHaHKy.Isp-
JHFH Ba XOKAa30 KaGW TYIYHYAJADHKHT Xap OHpHHH Myluoxana
KWJICaK, ynap OHp Hapca OOBEKTHHHHI HKKHHYH Hapca o6neKTH
6i1aH Gupop MyHocaGATHHH KGOAAJIOBUM KOHYHHAT €KH Kouaa-
HHHT GepW/IHUIH aCOCHAA 103ara KeNd€éTTaHHHH KYPHII MYMKHH.
Jleknn KapanaérraH myHocaGar €kd KOMAAJapHHHT Xap GHpH V3u-
HUHI aHHKJIAHAETTaH coxXacHra Kapa6 6axapaauraH BasigacH Typ-
auuagup. MacanaH, TekHcaHkAa yubypuakaap Ba afinananap Ge-
puaran 6yacuH. Masxyn Gapua yuGypuakaapuu X Tynaamra,
alillaHanapuu Y Tynaamra KHpmafiaMk Ba Gy Tyniamaap sae-
MEHTJIapH 0pacHaard GOFJAHHL KOHYHHATHHH Xap Oup yuGyp-
yaK Y4yH yHTa TaulKH YH3WAraH ais1aHa Maskyj A6 aHuk/an-
JHK. Y Xoaga xap 6Mp yu6ypuakka OHTTA TAUIKH WYH3WITaH
aflaHa Moc Keaaau. Arap Oy epaa 3pKHH OJHHaéTran yu6yp-
YaKNAPHH X, YHTa MOC PaBHIIJA TONMJIAETraH afnaHalapHH Yy
OPKA/JIH GeNrunacak xaMiaa ysap opacuparu GornaHHul  KOHY-
HUATHHA [ opkanH ndopanacak, y xoviga Oy apaéHHH y = f(x)
ndoaa ekH ¢opmyaa opkanu OoFnall MyMKHH. Martematnkaga

6yHmail GornanuwHH y = f(x), ekH xfy, éxku x€X —’»yEY, éKH
(x, f(x)) kypuHnw.aapaa ndona KHIHHALY.

48- tabvpud. bepurcan X mynaramdas oaunzan xap 6up
X 3remenmea Y mniamrunz anus 6up nesmenmu Moc Kjliua-
2an Gyaca, y xoAda OGyndad Mocauk yrxyus Jdeduradu ea
Kydudaeuwa Oerctranadu: y = f(x), 6y epda x —3pkau G3-
2apyaiu—apeymenm, iy 3ca mancobypull g3capysuu — pyHKyus
de6 amasadu.

Mucoaaap. |. y=3" na xap 6Hp XakHKHA x Kitiimat
YUYH aHMK Gup Myc6aT y KWAMAT Moc KYAH.IraH.

2. f:x€X —>x*€Y MOCHAUTHPHIL KOHYHHATHHH TaxJH1
KHACAK, Xap GHp XaKHKHit x KHAMAT VYYH aHHK GHp MaHMbmil-
MaC XaKHKHH y KHAMAT M@C< KyAWnraH.
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49-taspud. a) bepuread [(x) Pyrnxyusda x apaymenm-
HUMZ Oauwu  mymkun Ogacan  Kudmamaapu mgnaama f(x)
PyrKyuanune anusasanuu coxacu deduradu éa Dom [ =D(f)=
= {x/7y, (y = [ (x))} xygpunwwuda Oerzuranadu.

6) bepuscan [(x) ¢pyHkyusnurz 6apywa Kudmamaapu mgn-
AQmu  yHuHe yseapuws coxacu Oeduradu ea Imf = E(f) =
={y|Fx(y = [ (x)} rgpunuuuda bescuranadu.

Muconanap. 1. y =x QyHKUMAHHHT aHMKJAHHLI COXAcH
D(y) = R, yarapmu coxacH E(y) =[0; + ).

2. f(x) = lgx ¢yHKUMAHUHT aHHKMaHHW coXacH D(f) =
= (0;+ oo), yarapuw coxacH £ (f) = (— o; + =) =R.

3. [(x) = sin x QYHKUUAHUHT aHHKnaHuW coXacH D(f) =R
Ba Varapuw coxacH E(f) =[—1; 1].

4. f(x) = Vx—2+ V' 1—x OYHKIHAHHHT aHMKJAHHID CO-
xacH D(f) = @ 6yw TynaaM, yarapmw coxacu E(f) = & aup.

5. y =5 QyHKUHAHHHI aHHKJaHHWm coXxach I{y) = R Ba
yarapuw coxacu E(y) = {5}.

f(x) Ba g(x) pyHrumanap Gepuaran Gyacun. Arap K x) pyHk-
UMAHHHT AHHKJAHHLL COXACHJAH ONHHraH 6Apya x Jlap yuyH
f(x) = g(x) myHoca6ar VpuHau 6Yaca, y Xoaaa f = g gefinia-
v, aehn: ¥ xeD(f) : D(f) = D(QAS(x) = glx) ¢f(x) = glx).

Mabaymkn, arap f: X—Y OVnca, v Xoanaa f KOHYHHAT
X TynaaM 3lemeHTJapHHH Y TymAamra akcJAHTHPYGYH KOHY-
HHAT 6YaH6, ¥ V3 HaBGaTHAA CIOPLEKTHB, MHLEKTHU Ba GHeK-
THB OV.TUH MYMKHH.

Arap X =D om [ =D(f)y Ba Imf E(f)cY éku fcXXY
6ynca, y xoida [ akclIaHTHpHI X mygnaam  3.1eMeHmAapuru
Y mynaamea axcranmupaou, arap X = D(f) sa E(f) =V 6ya-
ca, y X0.13a fakcaantHpuin X mgnaas saemenmaapunu Y mijn-
AaM Yyomuea axcaiarmupuaadu aefinnzan. Marematikana fcAxX B
AKCAAHTHPUIUHH BA Kypunuwnga XaM GenrusnaHaaH,

Bepwiaran f Kouia acocHna akcsnauTHpHiipark A Tynazm-
HuHr ~6pasu 2e6 f(A)={f(x) x€ A} ra. npoobpasu ne6 f~(A)=
={v€D(NH!f(x)€EA} ra airtunanu.

50-tavpug. f: X =Y axcranmupuuda:

a) Y minaamnune xap 6up sremenmu xew Gjamacanda X
mgnaamnune 6up sremenmunune obpasu bgaca, y xoa0a OyH-
Oad axcaarmupuws cropvexmus éxu X Ru Y Hume ycmuea
axcaanmupuy Oedusadu, ABHU

F: (¥ yeY)(gx€ X)(y = f(x))

6) Y mijniamnunz xap Gup ssemenmu X mijniamnun?
6ummadan opmux Gjamazan snemenmunuxz obpasu Gijaca,
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‘Oyndail axcranmupus X HU Y ea uMweKmMuG aKCAQHMULPULL
Oeiiuradu, ABHU

Fr(VyeY)(Vx, x,€X) (v = f(x)) Ay = flxg) =% = x,);

B) Y mynaamnune xap Oup asemenmu X myniamHune
anux, 6up aremenmunune obpasu 6yaca, y xorda Gyndaid axc-
Agumupuw yaapo 6up xudmamau Exu OUeKmMUS AKCAGHMUPULL
- Oetiuaadu .

Mucoanap: f:x€ER— x*€ Ry, Gynpau Kypuuub Typub-
JMKH, CIOPBEKIUSt GarkapuaaéruGan.

2. f={(x,y) ER?|y = x} akCJAHTHPUIL ~ UHBESKTHBAHP.

3. f ={(x,y) ER X Ry |y=2* } KYPHHHILHAATH AKCIAHTHPHIL
6Her1 MBIHD.

IOxopuna KeJqiupuarad wyJoxasagapiad KypuHuo Typubmu-
kY, [ GOYHKUMA KYOUHIMK XOA7apAa XaKWKHH COHJAp TYIjiamu-
Ja aHuKJaHraH OYJu6, §3HHUHT TeOMETPHK Ma3MyHHra Kypa

{(x. ) ER* | xERAYER Axfy} =T

HyKTaJ1ap TYIJIaMdHd TeKUHpUl €KUM aHUKJAMTA MOC KeJajH.
IOkopuza R xakuxuiél coHsap tyniaaMu Ouman Ox CoH YKHaaru
HYKTAap TYNJAM4 opacuiz V3apo OUp KHEMAT/Id MOCJHK ¥ p-
HATHII MYMKHH 3KAaHJMTH Xakujaa aftuirad sgd. DyHzaaH xenu6
uuku®, x0y Tyrpu OYpUAKJIM KOOPAMHATANAD TEKHUCIHTHAATH
HyKTadap Tymiamd O6uiaH R >R tynaav ageMeHTsapH opacHaa
yaapo OHp KHUAMATIM MOCIHK MAaBXKYVj SKaHHTA HIIOHY XOCHJ
Kumnw MymkuH, xOy TyFpH Oypuakayd ekaprT KoopjauHartazap
TEKMCJUTHEM mapTad tap3aa (12- a pacMm) Typrra uopakka (KBag-
panTra) aKpathiaad. [lekapT KOOpAMHATANAp TEKUCAMTHAA OJIHH-
rad uxtuépuit A Hykrtau aseas Ox yKura, cyurpa Oy VYKura
NpoeKIUANAl xamaa x, Ba Yy, HyKTaaapiu tonub, A HYKTaHHHI
xOy TERHUCIMKJATH KOOPAMHATAIAPHHH MoC paBuiaa (x,, 4,) op-
Kamd ubojananagn Ba YHH A (x, ¥o) Kypuudimiga ésvnagy. [y-
Huar yuyH: I wopaxkmaru A (¥, Y,) HYKTAHHHT X, Ba Y, KOOp-
JUHATANApH Xap aouM Myclar GVuagu: x, >0, y, > 0. Uly ka-
ou Il gopar yuyn A(—x,, y,), 111 yopag yuyn A(—x, — ),
IV uopak yuyn A(x, —y,) Oyaany.

Mannymku, Ox coH Vkuaa oaunrad A(/y) Ba B(f;) nygta-
Jap opacugarn AB =d wmacobpauu AB = {, —1,| dopmyaa
oprasi udonanaran 3aux. dHau Kyinza xOy [lerkapr Koopau-
Hatazap cicreMacHaa O2pwirad HKKM HyKTa opacuaard marobha-
HH aHuKJjam GOPMYJIACHHH XOCHI KWIAMES,

68-reopema. xOy mexucauxda Oepurcan A(xy, y,) Ba
E(x,, y,) HyKTajsap opacujpard macoda

d=AB =V (x—x)*+ (y,—y:)* GYnmamm.
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yd Hc6o1n. Bepurran AB

keemand Ox Ba Oy JKaapura
/4 npoexuHANAAMH3:  yHHHT Ox
VKHaarn npoekunsacH A,B, =
= |x,—x,], Oy yKHmarn npo-

_——— A exumich  A,B, = |y, — y,|
%[ 14008 Ghame (126 pacwy,” ADB

i yuOypuaknan [Ilngarop Teo-
pemacura acocal d = AB =

/”0 Xeo X =VAD ¥ BD* 6yaanH. by
W epaan AD = A,B, pa BD=
a) = A,B, ra acocau

d=AB=V AB+AB=
[ =V —x) + (y,—9. ).

8 —————— Mucoaanap., 1. A(2
2 —5)Ba B(—3,7) HyKranap
A D opacHpar# MacoaHH TOMMHT,

Az - | Eyuw d =

: ‘, V3= F T F o=
y VBT = V6 = 13
7] 4 6 X y3yH. GHpJ. v
12- pacu. 2. fx) =

GYHKUHAHHHT AHHKJAHHLI COXACHHMH TOIMHT.

Eunw. By GyHKUHAHHHT aHHKIaHA coNacH x? — 4x+-35&
== 0 6yaran Gapua x JapaaH n6opaT O6yaraHd ydyH, GyHuaH
x73 Ba x7=1 Hu TomamHa, Bywman D(f) = (—oo; 1) U
U 3 U + =)

3. ) =VI9—x+Vx—4+
JIAHHL COXACHHH TOMMHHT,

Eunw, Bepunaran ¢yHkuMAgarn uppauHOHANIHKHHHT aplid-

METHK/MK LIAPTH BAa Kacp MAXPaXHHHWHT HOJZaH (APKAHIAHK
IJaPTHTA 2COCAH:

x'4+ 4
x—4x+3

1
x—6

(YHKUHAHHAT aHHK-

9—x>0, x <9,
—44x20 o {x>4,
x—6=0 x+#6

HR XocHa Kuaamus, 6ynnan D(f) =[4; 6) U (6;9].
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4. f(x) = log,(x—3)+sinV'x+ 4 +V|0— dyHkums-

MHHT aHHKJAHHI COXACHHH TOMMHT.
Eunw, By QyHKuMaHvMr aHMKAaHHI cOXacH

x—3>0, x>3,
x_4>0, g x>4:
10—x >0 x<0

ra kypa D(f) = [4; 10) Gyaanu.

5 f(x)= ‘H'l dyHKuHAHHHT Y6y KuAMATAapHHH TO-

nuur: a) f(2), 6) f(2a), B) f(a+3), r) f(—x), n) f(x).
Eunw, a) f(9 = 22+L _ 5 6)f(2)—2 atl_

n_| (2a)p —
_ _4a+1, =2(a+3)+l _ 2a+7 ]
402 — 1" B fa+3) (+3)!—1 T @ +6a+8’
2 (—x)+1 I — 2 x|+ 1
0 [(= TR 2B gy = ZHLEL
_ 2x 41
o1

MycTakua euNiu y4yH MHCON BA Macasanap

1. xOy TekucnuKga KYAHZArH HYKTaJapHH ACAHT:
AQ 7 B@3,0) C(1, —4) D1O,5) E(—1, 2x F(—4-3)

G(—2,0; HQO —3) K(—3—, 2 —;); LWVZ,—V3).

2. KoopaHHaTanaph: KyAHaard TEHMVIaMaJIAp CHCTEMACHHi Ka-
HOAT/IAHTHPYBYH HYK1aJapHH sICaHr:
,5x+2y——l x4+ y? = 25, {y’—4x=0,

(2x —y = 14; ) x+y=7 x*—4y =0,

3. A6cumccanapy —4, —3, —2, —1,0,1,2,3 Ba 4 ra
TEHT, OpAHHATANAapH 3ca a) y = 3x — 5, 6) y = x* TeHraama
6HAaH aHHKAAHYBYH HYKTAJNAPHH ACAHT

4, (3, 2) HyKTta GepHnraH: yHra a6cuHccanap Ba OpAHHaTa-
Jap ykaapura nucGartaH, KoopAHHaTajgap GoluHra HHcGaTaH ChM-
MeTpHK OyJraH HyKTanapHH RCAaHI Ba yJap opacHaarH macoga-
HH aHHKJAHT.

5. MyHrazaM osTHOYpuakHHHT TOMOHM @ ra Tedr. Koop-
JHHaTajap GoiM ONTHGYPYAKHHHT MapKasuia, abcuHccAnap YKH
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YHHHI HKKH KapaMa-KapillH yuJjapuaaH yrraR ae6, ontubypuak
YUJIapHHHHI KOOPAMHATAJapUHH TOMHMHT,

6. YuGypuakuuur yunapuw: A(—~2,1); B(4, 8); C(10,6). by
y46ypyakHHHI HYKH Gypuaksiapi opacuia yTmac Gypyak GopMH?

7. Ox yKAaa KoopAuHaTanap Gowmaan Ba A(9, —3) HyKra-
AaH GHp XM/ Y30KJHKAAa TypraH HYKTAHH TOMHHT,

8. MyHTasam OnTHOYpuakHAHI MKKMTa KywhH yur A(2, 0),
B(5, 3)V3) uu 6unran Xomza yHuur Mapkasu O(x, y) Hu To-
THHT,

9. A(1.3) B(4,7); C(2, 8), D(—1,4) ra kypa ABCD
NAPAJLIENOr paMM SKAHIMIHEH TeKLMPHHT Ba AB TOMOHHHH acoc
Ae6, yHHHr GaJaHLTHTHHH XHcoGuaHT,

10. Arap {(x, y)|x€ XAy € YAxfy} =Tf Oynca, y Xoana

Pf = = {(x, Yy EN?*|y = x + 1} nu TomuHr,

vx- 11, KyAngarn QyHKHHAIAP KaAcH OpanMKia afHaH TeHr
6ynanm:

2]
) y=22
=x+ LB y=Vx*—4x+4Bay=x—2
NYy=Vx=1V &+ 1ra.y=yVx—1)2+1).

12, KyAuaarn OyHKIMANADHHHF AHHKAAHHIL COXACHHHM TO-
MHAr:

—3Bay=x—2 6)y=2'0c-(1+|) B y=

— Vits . — x—2,
a) y lg(—Q—-T), 6).” logl ’+2v
B) y=V x*+4ax—5lg(x+ 1);!
ViZ—52+6 o= 2V x41
r = ——— = 2'— —_T'—;
) V= s DY load Vi Vit2

T
O y= 1 log, 16 — log'—4x +3;

— x—1 1 A
®) y = ‘/IOgOA x5 1:—36

13, OyHKUHAHWHT KHAMAT.Iap COXACHHH TOMHHI:

x—1

a) y=V2+x—x* 6 y=
) y =log,(1 —2cosx); r) y=sinx+sinlxl;

;
x2+1

e) y =2 <,

2) _ %
A) Y s

14



2 3) y= 1 _
3—sinx’ y= V]x'—x'
H) y = 2sin5x + 3 cos 5 x.

X) y=

2- §. ®YHKLHAHHHT BEPHJIHIL{Y CYJINIAPH

MartemaThkaga QYHKUMAHHHT GepMAHLI YCY/MIAaPHAAH XKyJa
KVN YupafiiHrannapH aHANMTHK, FpadHK Ba XajBan éplamHia
GepHJHLI YCYJIADHIHP.

I. AHaauTHk (popMyaa) ycyana GepHaHWH,

51-tavpud. Aeap PynxyusHunz Kulimamunu monuws
Yyuyn apeymenmuune ycmula Gaxcapuruuy A03um Giacan
amaarrapru Goraogwu ugoda Kijpcamusean 6gaca, y xoa0a
dyrkyua anarumux ycya 6usan Gepuscan Oeduradu.

Mucoaanap: ) ¥y x*—5x+1, D(x)=R, E(y) =

= [_ 2—'; + o };
4

A y=xr~5c+1, x€]l; 3);

3) y=x2 —3x+4, xc(1; 5

4) y=Vi—x YHKUHA aHAJIHTHK VCyJaja

6epuarad, D(y) = (— o; 1), E(y) = [0, + o),
5) y = Vsinx— 3 QyHKUHA aHAIMTHK ycyaia Gepu.arad,
Dy) = @; E(y) = &

6) a) y = Vx—I1+V 1—x dyHkuna aHanutuk ycynna Ge-
purran, D) = {1} Ba E (y) = {0}
6) y = V' log,sin x ¢yHKUHA XaM aHAIMTHK ycyana_6epHi-

raH, D(y)r{%ﬁ'—?kngkez} Ba E(y) = {0);

7) y = V' 1—x® dbyHKuHA aHaauTHK- ycyaaa Gepuaran 6yau6,
Dy) =[—1:1] Ba E(y) =[0; 1) Ba 6y epaa f KOHYHHAT
13- pacMaa KeJTHPHITZHAEK MOC/JHKHA HGO1AMAALH;
!
8) ¥ == ——=———0yHk-
T—xt -
} X b4 0 7 ’{

LHA aHAIHTHK KYPHHHLWIAA ‘
Gepuaran, D(y) =(—1 1), \X_,
E(y) =11, + oo). :

Okopuza  KeatHpwaras 0] 4
aHANMHTHK  (PYHKUHAT3p  GH-
JaH OMp Katopla [uyHAa# 13- pacu.
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GyHKUMANAD XaM GOPKH, yJap KUCMAH aHaAumux pymxyuarap
ne6 aTanagM. YYHOHYH

I, arap |x| > 1 65"J;ca,
9) flx) = ‘0, arap ix| = 1 6yaca,
— 1, arap |x < 1 6y.ca.
10) () = ‘ 1, arap x — paumonan cou-dy.nca;
0, arap x — uppauxosan 6y.ca.
By ¢yukuun Jupuxae ¢pynxyuscu nefivnan,
—1, arap x < 0 6yaca,
I1) f(x)=signx= {O, arap x = 0 6ynca,
I, arap x > 0 6yaca,

6yspa D(fy =R, E(f) ={—1; 0; 1}

12) f(x) = [x] — «aHTbe MKC» — x HHHI GYTYH KHCMH.

13) f(x) ={x} = x —[x], x HHAHT Kacp KHCMHM.

AHa/IMTHK ycyana 6epuaraH QYHKUMANAPHHAT LWIYHRAANapH
XaM y4paiaMKH, YHia KAaTHAIUA€TraH y3rapyByunap OHpH HK-
KHHYHCHra HHc6aTan owkopa upoaanaumaran G6ynagu. bynpai
(‘pngllHﬂJlapHH MaTeMaTHKAna odexopmac ¢pynxkyusarap deb ama-
aadu.,

14) xy—x+1=0I*+y =1, BPy+il =0, xy+

+xy? =1, sinx-+cosy = 1;"log, x + ytg x = sin x dyHkuus-
Jap owkopMac byHKUHANAPAUP.

Il, yskuuasauur rpaduk ycyana GepHAHIIH,
x0y rtyepu Gypuakid [lekapT KOOpIAHHATaNap TeKUCJAHTHAA
Yy = f(x) dynkuuaud Kapafmk. pran §3rapyBud x ra x,

Xa ) Xy KufMATIapHu Gepu6, MOC PaBHWLAA Yy, Y, . - .
Yo KMAMA1AapHH XocHA Kunamus, CYHrpa KoopauHa-
Tanap TekucaMruaa (x5, 4.), (¥s ¥a), » e Y Koop-

JMH3TAJapra MocC KeJyBYH HYKTAMapHH TONAMH3.

52-tavpud. bepurcan y = f(x) pynxyua yayn xoop-
Junamanap mexucaueuda wyHlad HYKIMasap mgnaamu mas-
2#cyd Ogacaxu, 6y mygnaramdan oaunzan uxmuépud (xXo, Y,) HYK-
ma yayn y, = f(x,) Mynocabam gpunau 6gaca, y xoada Oy
Hyxkmaaap mgnaamu y = f(x) Hune epagueu Oeduradu.

Bepwiran y = f(x) ¢pynKuMAHHHT Tpadurd — 6y TeKMCIIHK-
HHHT WYHJ1aA HYKTAIAp TYNJAMHKH, YHIATH HYKTaJapHHHT KO-
OpAHHaTanapH ¢akar Ba dakat y = f(x) HH KaHoaT1aHTHpPaaH
Ba ¥3uaa GOlIKA HYKTAJNapHH cakJaManaH.
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xOy Texucankaa Ge-
pirad [ HykTanap Tyn-
JIAMHHHHT KOOpJAHHaTa-
JapHHH aHUKAAW YYYH
Oy yxHra mapasien
TYFPH UH3HKJAp YTKa-
anica, Xap GHp TYFpH
yusug 6y Tynaamuu
6utragad OpTHK Oya-
MaraH HykTaga Kecub
yiaau (14- pacm). Ox
VKH1a onuHras [a; b]
KecMmajaH HXTHEPHHA X, 14- pacu.

HyKTa OJMHHO, y OpKa-

Jau Oy YKkura napannen KHix6 )'m(aamlran TYFPH uM3HK [ HyKTa-
sap tTynaamuHi A HyKTaza Kecu6 yramu. By uykrauu Oy yxura
NPOEKUHANIACAK, Y XOILA Xo KHAMaTra Moc 6yaraH y, =f(x,)
KuiMaT anuknanamm. Byngan A (x,, y,) € HyKTaHHHr Koopau-
HaTalapH (x,, Y¥,) KaHH aHMKJIAHAAH.

QOyHkura rpadHK ycyaaa OGepuica, YHHHT Xap [OHM XaM
aHaauTnK HGOJACHHH TOMHW MYMKHH GyJ1apepmaliny. ARpHM
X0.171apAa OJIHA MAaTeMaTHKAHHHT Maxcyc ycnyGJapHHH TaTGuK
KHJHU HATHXKACHIA YHHHT aHAJHMTHK HGOJACHHH TaKpH6aH TO-
THLI MYMKHH.

I[1l. DYHKINHAHHHT XaaBaa ycyaH GHaaH Ge-
pHaHwH. AvanHéraa XKyaa Kyn xomnapaa Guhp yarapyBuira
TYpIR KHAMATAAp OepHIl acOCHAA MKKHHYM y3rapyBUMHHMHT Kud-
mamaap wadsamu TY3WAamM. Y PraHMNaéTraH  XOOMCAHHHT
TEKHC COAHp OYJHIIK, cakpa6 coaup O6yuHLH, Y3HIHG-y3HIHO
COIMp GYJHWH KabH MacalanapHH XaJl KWJWLiga Xamia afpHM
THOGIA MacaianapHH eudlua, ep YCTH Ba HYKH (F€OJIOTHK) ¥3-
FapHUIJIAPHH, Ka3HAMAa OOAJHKNAPHHUHT XaXMHHH TOMHMIIAA aB-
BAJ1 /KajBaj YCYJHra CysiHraH X0J11a YHHHI aHaJHTHK VCYJHra
TaKkpHOaH €KY AHHK YTHILIAD XOCHA KHJAMHAZH. Amaiuéraa 6y
YCYJ Y3HHHHI TY3HJIHUIHIA KYpa 3HYA KyJaAgup.

Muconnap. I.

_5 —3[o|3la,5 15 | 40 1

—lO—GIO'GIlBllO 30 | 80 | 2

By xageaaja ycryH.napna ofl1aiuran KaTakaapjars connap

1 40
HucbaTh —-—=—=—=—=—HH CaKk, yJa
—10 6 0, 2 80 Hapa yrap:
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HHMBr GHp-GHpHMra TeHTAHTH y = 2x MYVHOCAGaT MABRXYA FKaRA-
THHH KypcatH6 TypHOAH.

2. ' ,
9 | ! , 15 | , | X
] 4
1 1 1
3 ' l 5 ' 30 l l
By mappanra cuHuMK1aG Kapacak, Xap G6:p BepTHKan KaTak-

JIApDATH COMAap KynafiTmack yarapmac coH 3 3SKAHJIHIH KVpu-
nagu. Ly caGa6ann 6yHaaH xy = 3 €ku y = 3 Ky PHHHILJATH
X

aHaTHTHK Hdoaa XocHa Gynaau.

MycTakua cuMiu ydyH MMCOM BA Macajaxap

QyLKUMARHRT anHKAaHHW coxacH D(f) HH TonuHr:

LiWw=VI—x+ 2 fig=—oI

1 T ot ar—2
+ Vora
3. fy="2=2EE 4 ) = V=R
X+
5. f(x)=1 igBx—27x%). 6. f(x) =log, log,(x —3).
7. fx)=1g xﬂ—sl). 8. fx) =In —:%'_Ti
_9 _ ]
9. f(x) = e 10. f(x)___x‘—Sx-{—G'
DyHKUHARUKT arapuw coXacu E (f) mu TonwHr:
__x42 _ 2+ x+2
11. f(x)—-—_s. 12. f(x) i1z’
- % 14, f(x)=(—1)*.
13. f(x) = 1+ f(x) y
15. fg) = —_j:’. 16. f(=1lg :'l-
X _ x+1
17. (o) = — 18. f(x)=In —
19. f=V g+ 20. f(x) = lg(sinx —2).
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3- §& OYHKUUAHHHT SHI' MYXHM XOCCANAPH

Makra6 MaTeMaTHKacHia JpraHunran GyHKUHANAP PSHAMHC
TY3HAHWH MHXATHA4H COAAA KYPHMHUIAATH QYHRUMAIAP GPauG,
Xap OMp TYP pYHKUHAHHHT XapaKTepHHH YPraHHIIHHHT Jaura
X0C XyCYCHATH Mapxyaaup. LLIyHHHr yuyH Xam Maxra6 Mate-
MATHKACHAAaMH, ONMA MateMaTHKAAaMH, Kafcn GOCKHYAA ypraHi-
JHWHAAH KaTbH HA3ap, GYHKUHAHHHT YMyMHR XapaKTepHHH
VPTanuwaa KyRAHAArH TYWYHYANAp MyXHM axaMHATIa Sra: aHHK-
JdHHUI BA y3TapHWw COXaJapH; uerapanallraHJaHrH, Xy¢T Ba
TOKJIHTH; JABPHANHCH, YCHW Ba KaMaMHWIK; SHr KaTTa Ba SHT
KHUHK KHiIMaT/apH; YIMYKCHAIHTH, rpadurd. IOxkopHaaru Map-
3yN1apAa GYHKIHARHHT aHHKAGHHW BA Y3arapHul COXalapHHH K-
PHO YTAMK, SHAH KOJIraH XOCCAJapHH XaM KYPHO YHKaMIHK.

. DYNKUHANHHT yerapaaaHrauHauru. Kapanaér-
ran QyHKUHMAHHAT OVIHWIH MYMKHH 6yaran KuAMaTaapn Tt¥n.aa-
MH V3HHWHI TY3HIHWH XKHXATHIAH Xap X1 OYAHILH —- KY#H-
NaH, I0KOPHAAH, KYilH Ba IOKOPHAAH WerapanaHraH GYJNMIH €KH
yerapasanran 6§/IMacqHrH MyMKHIL.

53-tavpud. f(x) Qynxkyus anuxaawear X conau myn-
AQMOAN OAUNZAN uxmuépuld x ydyw wyrdaii A con Masacyd
6acaxu, A < f(x) Mmynocabamn gpunau 6jaca, y xoada f[(x)
PYHKuR Kyaudan «ezaparancan Oelluaadu.

Kyiiu wezaparaprune ske Kammack awuK Kylu dezapa
Oeliuaadu.

Mucoanap. 1. y=2" QyHKUMRHHHT Kyl yerapacHHH
TONIHT,

Evnw, D(v) = R, E(y) =(0; + =) SKauunu 3SuTHGOpPra
ONCaK, y X048 HCTANrAH MaHQUA XaKHKHA coH KyAH uerapa
6yJ/HIIK BA Y/AP OPAacHA2 SHT KATTACH HQUTb 3KAHJIHTH PaBLUAH.
Hemak, GepwiraH ¢yHRUHA KyAwaan 9erapadanran Ba A =0
aHHK KYHH uerapaamup.

2. [(x) = x* + 2 OYHKUMAHHHT aniK KYHH 4YerapacHHit To-
AHHF,

Evuw. D(f) = R Ba E(f) = [2, 4+ =) 3kannaan [(x) > 2.
Jemak, A = 2 6ynagn.

3. f(x) == sinx — 3 QYHKUMAHHRT KYAH yerapacHHR TOMHHT.

Euynw. D{f) =R Ba |sinx| < | 5kaHunn 3vTHOOPra ovi-
cak, y xoa1a £(f) = [— 2, —4] skauauru paswad. Byrnaan
A= —4;, A= —I10; A-=—7 connapu Kyidu verapa GyauiH
611aH Gupra aHMK KyilM verapa A = — 4 Gyaamt.

54-tavpud. bepuacan [(x) pynKkyua anuxaanean X con-
AU MYNAGMOAH OMIK2GK UXMUEPUI x yuys wyroad B con mae-
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xyd 6yacaxu, f(x)< B 6gaca, y xoada f(x) dynxyus oxopu-
dan uezaparanzan Oetduradu.

fOxopu wecaparaprunz 3nz KIMUSL  GHUK I0KOpU  4Ye2apad
Oeduradu.

Muconnaap, 1. f(x) = )1 —x® QyHKUMAHHHT aHWK IOKO-
PH YerapacMHH TOIMHT.

Eunm. f(x) ¢&yHKUMAHHHC aHukJaHKW coxacH D(f) =
=[—1; 1], kuAiMaT1ap coxacu E(/) = (0; 1). Hdemak, B > 1
IIAPTHH KAHOAT/IaHTHPYBUH Gapia B nap yHUHr [OKOpH verapa-
cH, B =1 3ca aHHK 10KOpPH uerapacHIHP.,

2. f(x) = —x* —4 x4+ | PYHKUMSHHHT aHHWK IOKOPH yera-
PAcHHH TOMHHF.

Eunw. f(x) ¢yHkunsanHHr anuknamHw coxach D ()= R
6ymm6, [(x)=—x*—4x+1=—(x+2*+5 ra acocan
E(f) =(—; 5] 6yaaau. Byugan B > 5 6yau6, B =5 anuk
IoKOpIl yerapa 6y.JanH.

55-tavpno. f(x) dynryuanune aruxranuuw coxacudan
oMuRean uxmuépull x y4yn wiynoar A > 0 masxcyd Ofacaxu,
f(x)| < A 6grca, y xor0a f(x) pynxyua weeapasranzan Oeliu-
Aaou.

By Tabpudnan kein6 yMkaguke, f{x) OYHKUUSAHHHT aHMK-
JaHHII COXACHNAH OMMHraH HMXTHEpHAl x yuyH wyHlai — A Ba
A connap masxyaku, — A < f(x) < A 6ynamn.

Mucoa. f(x) =sinx OYHKUHAHHHT YerapaiaHraHAHTHHH
KypcaTHHT.

Eunw. f(x)=sinx OGYyHKUMAHMHT aHHUKJAHHII COXacH
D (f) = R, yarapuw coxach E(f) =[—1; 1], avuu, |sinx| <1
3KaHJAHrHAAH HXTHEPHH A > 1 con [(x) == sinx CYHKUMAHHHT
gerapacH 6y.aaH.

Marematikasa wyHIalh GyHKUHANApD MaBRKYAKH, YJaap Ha
IOKOpHAaH Ba Ha KYAMAAH uyerapajiaHrad; yyHoHud f(x) =%+

+x% f(x)=tgx f(x)= ’x, Ba XoKka30. DyHpait ¢ynkumus-
x* 4

JIAPHH XaM VPraHMUIHMHT VY3Hra XOC XYCYCHAT/IApH MaBKyIAaup.

Il. byukunaHuur xy$pr Ba TokJAHrH. DBepuiran
YHKUMAHH YPraHUWHHHT MYXHMM XYCYCHATJIapiaaH GOHpu, Oy
yHuHr rpapurdid x Oy TeKHC/IHKAA OpAaMHATanap YyKHra ex
KoopAMHaTasap GoluHra HHCGAaTAH CHMMETPHK MOMTAUIHUIMHH
yprannwaan H6opatanp. By 3ca GeBocHTa QYHKUHAHHHT KyQT
BA TOKJHMIH TYIUyHYacHra omib Kesaiu.

56-tavpud. 1 Acap Gepurcan X conau mynagm yuyu
—x€X 6a x€ X 6yaca, y x010a X mynram xoopduKamarap
6owuea Hucbaman cuMmempux aodaauwear Oeduradu.

2. Aeap [(x) ¢ynxyusnune anusgarawuw coxacd X xoop-
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cunamanap Gowuza nucbaman cummempux G6jaub, uxmuépuii
x€ X yuyn [(x) =[(—x) Gyaca, y yorda [(x) wypm eynx-
qus Jeduradu.

Mucon flx)=x% f() =V 1 —2x; f(x) = —— ;

. x4+ 1

[(x)=2" KydT GYHKUMANAD SKAHIHIHHH K§PCATHHT.

E anm. Mawaymxu, Gepunran ¢yHkuuanap yuyn A(x, f(x))
Ba B(— x, f(— x)) HyKTanapHHAT KOOPAHMHATANAPH YJapHH Ka-
HoatnaHtHpaau, llly Guaan Gupra

(=) =(—xpt=x=f() f(—x) =V T—=2(—x=f(x);

-_ 1  _ () — of=n" _

0 =gy =T (=9 =277 =/ (.

Byunan 6y ¢QyHKUMAJAPHHHT KY(T SKAHIHIH PAaBUWIAIAHP.
57-tavpud. [(x) pynkyuanune anugranuu coxacu Koop-

duxamarap bGouwiza nucbaman cummempux 6yaub, uxmuéputi

XEX yuyn [(—x) = — [(x) 6jaca, y xoar0a f(x) mox ¢yrk-

qua detiusadu.

MHucon. f(x)=x; [(x)=x24+x [(x)=sinx;, f(x)=
= arctg x ToK QYHKUHATAD 3KAHJAHTHHH KYPCaTHHT

Eunw. DBepuaran ¢yHKUHAIaDHHHT aHHKJaHHUI COXacH
KOoOpAHHaTanap OowHra HHC6AaTaH CHMMeTpHK 6VAHO, UXTHEDHHA
x yuyn A(x, f(x)) Ba B(—x, — f(x)) HyKTanap KoopaHHaTanap
6olHra HHC6aTaH CHMMETPHK XOWIAUIHIA XaMaa [ (—x)=—x=
= —f () f(—=x) = (—=xP+(—0)= —f(x); f(—x)=sin(—x)=
= --sin(x) = —f (x), f(—x) = arctg(—x) = —arctgx= —f(x)
3KanJaMrHIaH 6y (QYHKUHAJAPHHHT TOK 3KAHJIHCHTa HUIOHY XO-
CHJ KHJIaMH3.

Ma‘TemamKana f=ax* +bx4c fx)=x3+x% f(x) =
= x=‘+ | Ka6d KyAa Kyn GyHKUHAKADP MaBAKYIKH, 6y $YHKUUA-
Jap Ha XKyt Ba Ha ToKmMp. ByHaah QyHKUHAIAPHHHT aOXHAA
OJIMHTAH XYCYCHATJApH NaKH1a (DHKP IOPHTHLIHHHT V3Hra Xxoc
axamuaTH Gop.

69-reope ma. Axuxagruw coxacu X xoopduxamanap 60-
wueq Hucbaman cummempux 6gacan xap randail PYHKYUARG
xap 6upu wy coxada anuxsarzaxn éa Gupu xcydm, uKKunu-
cu sca moK PyHKyuAAap durunducy Gusax upodaraws myM-
KUH.

HUc6o1u. TeopemaHHHr waprura xypa y = f(x) ¢yHKumMA-
HHHI aHilkJaHKW coXacH X KoopauHatanap Goumra HucGataH
cummerpuk. Uy X coxama anMkaawraw wyHaan y, = @(x) Ba
y, =Y (x) dynxkunanap mMangyaku, f(x) =@(x) +¢(x) Kanu-




HH Kypcatamus. Byuwunr yuyn o@(x) vu ¢(x) = AC RS )}

2
KypuHUILAa Tauwnafimua. By dynkums yuyH
¢(—x) = f(—x)+£(—(—x)) _I= x)2+f(.r) —
) f—
- LI gy
_ &) —f (=2
fBIH § (x) — KyPT GyHKUHA. SHaH P(x) HH P(x) = —

K{PHHHMIIZA TaHJacak, y Xoaja

_ =0 —f—(=x) _f=0—f@x) _

_—U (X)2—f (—x) _ — ()
6y/n6, 6yHaaH 1P (x) HHHT TOK (YHKUHS 3KAaHJIMTH KeaHG guka-
£ f— f— —
ar. Y xoma @ (x) + ¢(x) = re) 2,( L 2” D
= f(x) 6yaH6, wy GwnaH Teopema HcOOT GY/IIH.

Mucon. y=2" pyHkunsHu XKydt Ba TOK OYHKUHSLTIAD
AHFHHAMCH KYPHHHWMUIA HGOAaJaHT.

Eunw. y=2" dyHKUMAHMHT aHMKAaHHW coXacH D (y) =
= R RoopanHatasap GowmMra HHc6aTaH CHMMETPHK. @(x) =

2t 2% 2 27

5 pa $(x) = 5 xam wy R Ja aHHKAaHraH
656, y = 2" = @(x) + b (x) 6ynann.

By loKopuga KeaTHpwiaran TywyH4YaHM SiHa XaM  yMyMmJjaul-
THPHW MYMKHH, ibHH: dzap 6epuszan f(x) Pyurxuusanumne anux-
Aaruw coxact (x,, 0) nyxmaea nucbaman cummempux 65aub,
wy coxadax oaumzan xap 6up x yuyn f(2x,—x) = f(x) 64a-
ca, y x040a f(x) wy (xo, 0) Hyxmadarn Oy ea napaniea 6y-
AUO gmyequ myrpu susuKKa Hucoaman cummemnpux 6 iyaradu.

Miucon y=sinx ¢ynkuus (% O) HyK1agaH YTyBuH

Ba Oy yKHra napajsien TYFPH YHIHKKA CHMMETPHK:
. FL 1_ ..
sin [2 (?) x| = sin x.

IIl. PyHKUKWAHHHT JCHW Ba KaMaAHINK, Marema-
THKAZA QYHKUMANAD Y3HHHHT ‘HHKJIAHHMIL COXACHAA €KH YHHHT
6ynarnaa yCHILH, KaMARHIIH €KH GHpP XWa KHiMATra 3pHILHLIH
MyMKHH. LIyHHHr yYyH QYHKUWAHHHT §3MHHHT aHHKJAHHM CO-
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NACHIA YCHIUM Ba KAMARHIUHHM aHHK/All YHHHT TaGHATHHH yp-
ratuIHEHT MYXHM TOMOHJIApHAaH GHpH XHCOGJaHajH.

57-tanpug. Azap [(x) anuxaanzan X coxadan oaumzar
uxmuipul xy, X, KUUMamaap yusyn x, < Xy 6gazanda f(x,) <
< [(x,) 6jaca, y xorda f(x) wy coxada fjeyeuu detiuraou.

Mucoaaap, . y =x QYHKUMAHHHT AHHKJAHHI COXACH
R 6ym6, ycypun Gyaanu.

2. y = x* ¢pynkuua R na awHknaHrad, Jekud x€[0; + )
Ja MOHOTOH VcyBud OyJNajH.

3. y == sinx dyHxuns [——;1+2kn; —;—+2kn]na—l

JaH | rava ycaas.

58-tabpnd. Aeap f(x) anuxranean X coxadan osunzan
UXMUEPULL Xy, Xy KULMAMAGD YuyH X, <X, Gascania [ (x,)>[ (x,)
6jaca, y xo40a f(x) wy coxada xamawewu dedusradu.

fMuconanap. 1. y=(_;)‘ $YHKUHA (—oo; + o0) a7 Ka-

MaIOBYH,
2. y=log,; x pyskuua x€(0; + =) ga MOHOTOH KaMas-
IH. ,

3. y = sin xYyHkuun xE[1+2kn; 3—“+2kn] aa
- Em |2 2

1 nan — 1 raya MOHOTOH KaMasigH,

59-tabpud. Azap [(x) anuxsranean X coxadan oauxzan
uxmuépul x,, x, KuiMamaap yayn x,< x, 6jrcanda f(x) <
< [ (x,) 6gaca, y x040a yrryua wy coxada xamaimagouean
dynkyua, x, < x, 6yreanda f(x,) > [(x,) 6gaca, f(x) wy co-
xada fJematiduean ¢pyrkyus Oeliusadu,

Mucoanap. 1. y=Vix+ | dyukuna x€(—o; + =)
Ja KaMaiMaftanrad GyHKUHATHD.

2. x? arap x< 0 6yaca,

y= {0 arap x >0 6yaca,
¢yHkuna R pa yemafipuran QyHKUHAIHP.

Y'MyMaH, MaTeMaTHKaJa ycyBuH, KaMmaiOBuH, YCMaHIHraH,
KamadMaianrad GyHKUMANAp GHp cy3 GHIaH MOMOMON yHK-
yuaaap AefnagH.

IV. 1laBpuit pynkuusaap. Tabuataa Ba TeXHHKAJA
WyHgaf BOKea Ba XOAHCANAp YYpaHIHKH, Yy.1ap V3UHHHr Tabua-
TH XHXA1HAAH TAKpPopa1aHHG TypamH. Macanad, LEpuunr Kyéw
atpopupa éxku EpuuHr ¥3 yku arpodnad Zoumo ai1aHHG TYpH-
WK XamAa afipHM TEXHOJIOTHK KAPa€HJAPHHHI UMKJIHK TaKpop-
NaKWG TYPHLIH MAaTeMaTHKana AABPHA (YHKUMAJNAPHH YpraHHiu
3apyp 3KaHJHTHHH KypcaTapH.
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60-tavpud. Arap f(x) Pynxyuanune anuxaanuw coxa-
cu X Oan oaumcan uxmuepud x yuys wyndad T >0 con
Mmasyd ea x+ T€X 6gaub, [(x)=[(x+T) éku f(x) =
= f(x—T) 6jaca, y xor0a f(x) pynnyus T daspau dasputl
PyHkyuna Oeduradu.

Muconamap. 'l. f(x)=sinx yayi T =271 coH MaBxyA
Ba sinx =sin(x + 2 n) éku sinx = sin(x — 2 xn) 6yaamu. [e-
MakK, QYHKUHA AaBpHA.

2. f(x) =x—[x] dyukuun yuyo T =1 coH maBxya Ba
nxtuépud x€D()=R pa x4+ 1—[x+ 1)=x—[x] 6y-
Jaagd, OyHuaH f(x) = f(x+ 1). [lemak, GepwiraH ¢yHKUHA
JaBpHAAHP.

3. fx) = 1, arap x€Q 6¥aca,

[O, arap x€1 Gyaca,

GYHKLUHA yYyyH MXTHEpHIl palHoHas COH JaBp OyJamH.

4 fl= —= ¢ynkuuaga f(x+2a) =
— l2ﬁ-) e Ccos x
_ cos(r+2n _ _ -
= e  Treny [(x) 6yaranm yuyn xawm,

6y dyHKUHA JaBpHit BA JaBpH 271 JHP.

Aeap f(x) Oaspud ¢pynxyus-6gaca, y xoada OaspaapHuKe
u4ulda Mz kuwueu [(x) HuHe 3He KuMux Oaspu Oelturadu.

70-Teopema. Aaap [(x) pyunyua anuxsanuws coxacuda
T(T > 0) daspea 3ca 6jaca, y xoada T ea kapparu kT,
kRE€Z con xam ynune daspu 6yaadu.

HMc6orH. ABBan f(x) HHHr aHMKJAHMW COXAaCHAAH OJHH-
ral uxTHépuii x Ba REN yuyH x + kT Ba x — kT Jjap yHuHT
aHMKJIAHHI COXACHra TErHULIM 3KaHWHH KypcaramHa. Dy-
HUHT yyyH k=n pa Oy wapr ypudad, AvhH (x+ nT) Ba
(x —nT) nykranap T zaepiu  f(x) GyHKUHAHHHT aHHKJIZHUL
coxacura TerHw.aH 6yacuH, fefumk. ¥ xoaga f(x) ¢yHkuus
T naepau 6yarann yuyn 60- tanpucra acocan f(x + nT) = j(x)
-6yan6, [(x+ nT)+ T] Ba [(x—nt) — T} nap éku [x -+ (n +
+ 1)T] Ba [x—(n+ 1)T] aap f(x) HMHI AHHKJNAHHLI COXACH-
ra termwad 6ynanu. 3upu f(x) = f(x + kT) eéku [(x) = f(x —
— kT), k€ Z >3KaHHHHM Kypcatamua,

Byuuur yuyn k& 6yivua uHZyKuMsHM Kyanahmus. Arap
k=1 6ynca, f(x)=f(x+T) B f(x)=f(x—T) 6y1m6,
60- Tappudra acocan f(x) naBpuil 3kaHM Mantymaup. Teopema
k=n yyyn VpuHan €6, k =n -+ 1 yuyH YpHHAH 3SKaHHHH
Kkypcatamua. f(x+nT)+T)=f(x+nT)=f(x) é&u [(xr—
—(a+D)T)=f((x—nt)—T) =f(x—nT)=f(x) 6yn2an.
Bynpan k=n-+1 yuyH xam JpuHiM 3KaHI KeJH6 uu-
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Kamu. [lemax, f(x) =f(x+ kT), k€Z 6yan6, wy Guaan Teo-
peMa HcGot GYaM.
Miucoa. f(x) =tgx ObyHKUMAHWHT 3HT KMYMK JaBpH X
6ynca, R XaM YHUHT AABPM JKAHWHW K{PCATHHT,
Equm. llaprra acocan T = n 6ym6, [(x+ T) =tg(x +
+ n) = tg x = f (x). ByHgan 60- Tarpudra acocan f(x) = f(x +
+N=[(x+DH+N=fx + DH+N+T) =
=[(...c+DF D+ +T) = FfetnT) = Flstnn).
V. (byHKanHH HT Y3JAYKCHM3AHTH. DBepuaran [(x)
GYHKOHAHHHT aHHKAaHHW coXacH X NaH OMMHraH KufiMaTaap
KeTMa- KETJIMIH Xg, X;, ., X, HH Ba GMpOP @ HYKTaHH

n

KapainK.
“» Mapkas a Hykraga Gyaran uxthépufi (@ — 6, a + b) ouny
opatuK a HHHTr O ampodu neiimnagH. Arap a HyKTaHuHT
O-atpodraa X HMHT @ naH GapKIM X HYKTa/napH MaBKYA G6y.-
ca, a HyKTa X HHHT' KyioKAuK Hysmacy pefiwnagd.

f(x) dyHkuna X coxaga GepHiraR Ba @ KYIOKJHK HYKTacH
6§.1CHA.

6l-tranvpud. Aeap e >0 con yuyn wyndai &> 0 con
monuacaxu, |x — a) < & 6yaranga |f (x) — Aj < e 6¥aca, y xos-
da x apryMenT a 2a uHmuacaHoa pynkyus A coHea mene
ausumea 32a deiduradu 6a limf(x) == A busan 6eazuranadu.

X -0
Mabnymkd, a HykTa X Huur uan (@ —O0) éxu yur (a4 0)
KYIOKJHK Hylgracu 6y/HUIM  MYMKHH, Yy Xoiaa 61- Tanpribuu
lim f(x) = A éku lim f¢x) = A opka'iit vbonanab, mMoc paenu-
+

x—a—0 x-+a
Aa. A coH f(x) HUHT 4an éxku fHe aumumu 1e6 aATWIAIH.

QDYHKUMAHHHT X apryMeHT X, ra WHTWiIrangard lim f(x) -

X—Xg
MHTH XaKuia cy3 GOpraga X aprymeHT X, KHiMaTHH KalOya
KHJIMaCJHIUBH, €KH 6y KHAMAT Xarto yUKUHSAHHHT aHHKJAHAL
COXACHra TeTHUIAW OYJMACIMTHHH 8KH Terdmad 6yaca xam,
lim f(x) Hu Xocua1 kuianwaa f(x,) HH XHcobra OJIMACJIMK MYM-

XX,

KHH SKaHJMTHUM KAMA KUAMW KoWagup. DBy epaa afnu wy
lim f(x) = f(x,) 6ynran Xon axamusiTra 3ragHp.

X—Xg

Bupop x, KYIOK/IHK HYKTacHra 3ra 6varan X coxazaruf (x)
(pyHKuuaHu Kapaiink. Dy x, Hykraga oyHKUMA Taitud  f(x,)
KuAmaTtra 3ra GyACHH

62-tanpuod. Azap [(x) yukyua x, KyoKwK Hyx-
macuea 3za Gyazan X coxada anuxaanean 6gaubd, lim of (x) =
= lim f(x) llm F() = f(x)) 6iaca, y x0ada f(x) Pynxyus

x-sXqt
L4
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Xo HYyKmada ysryxcus
Jeiusadu,

2. Azap f(x) pynx-
yun la, b) mumz xap
Oup wyxmacuda ys-
Ayxeus 6gaca, y xoada
Y Wy KecMaoda ys.ix-
cu3 Oetitiradu,

16- pacm.

Mucoa. f(x)=a2,
f(x) =sinx ¢ynkuin-
Jap VaNapuHHHT aHHK-
JaHHLI COXacHAa Y31yK-
CH3ZHpP.

V. ®yunkuns-
HHHT rpa¢uru.
MaremaThkaga Kyn xosaapia
GYHKUHSAHH ~ TpagdHK  XoJaTia
GepuiMaca- 1, JeKHH YHH Tpa-
¢HK TacBHpIAWIra Xap BAaKT HH-
THannaaH. [padHK »Kyna aéH Ba
Kyprasmaau  6yaraHn  yuyH
PVHKUMAHHHT  XOCCAJIADHHY TeK-
wHpHiuga 6Ge6axo épaamum Ky-
poN XH3MaTHHH yTadaH. Bupop
y == [ (x) QyHKUHAHHHT aHMKJIa-
HHIm  coXacH X COHJIH TVM.1aM-
JaH ubopaT GYacHH Xamaa xOy
KoopaHHata  Teklcaurn  (15-

pacm) OGepwiraH G6VJcHH; x Ba y HHHr G6up- 6MpHra moc 6ip
KyOT KHAMATHHY oaiuk, GyHuaal KYDTIMKHHHT x Oy Tekkc-
JHKaary obpasu D (x, y) HyKTagup, x y3rapyBuH YauHHHT opa-
JAHFHAa yarapranga 6y D HyKTa GHpop AB UM3HKHH u4H3alH,
By unsuk f(x) ¢pyHKuMAHHHT reomeTpuk o6paau 6Y.146, @yHk-
yuanuMe epaguen pednnagd Ba y =f(x) ékn F(x, ) =0

TeHrnamMa AB  qusuxHune meneraMacy  JeAHAALH.

16- Ba 17- pacmnapaa
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y==x=Va—1 Ixi>1

(YHKUMATAPHHRT TpadHKAapH TacBMPJAHTaH,



17- pacm.

QyHKUMAHHHE rpaduruHu TakpuGaH ficall YYyH X ra TYpJH
Kuimataap Gepu6, y = f(x) dopmysia épaamuaa Y HHHT MOC
KHAMAT/IADHHH TONMAMH3 SHLHH

x\xoxlx2 R SN
Y Wo 41 Y Y, ..
Ba uUHIMALA (v,, Y,), (X1, ¥y). .  HyKTanapuu scaiimua. Hatn-

Kaja Oy HyKTalapHW CHJJIMK YH3MK OWIAH TYTAWTHPCAK, M3-
JlaHraH YH3HKHHHT TaKPUOHil rpaduriHu Xocs1 Kuaamus. [pa-
duK HaKalap oXHCTANHK, 5bTHGOpP OMJIaH UM3KJIC2 B3  YHAATH
HYKTaJllap HaKajap 3HYPOK OJIHHraH GyJca, YM3HJTaH TH3HK
f(x) GYHKUHA rpadUrMHMHT Wy Kadap aHKK HYCXACHHH
Gepaan. MabayMKkH, OYHKUMAHAHT TeOMETPHK OOpa3nHH
Xap BaKT TacaBBYpP STHWHMH3 MyMKHH 6ynca-pa, .1eKuH Oy
o6pa3 xap BaKkT xaM 6GepocHTa GUJHII MAaBHOCHAA TYWIYHHJ-
raH yu3auxKjaaH n6opar 6yaapepMaiau.

By ioKkopHaar# KeJATHpHJAraH TyllyHd9ajapra CysiHTaH
X0a%a y=f(x) GVHKUMAHH cOANA TEKIWMPHUUI MaKcaauaa
KyAHMRaru casosasapra XaBo6 TOMHII YHHHr rpadHruHu
YH3HUIAA MYXHMAHUD:

a) aHHKJaHHIU COXAaCHHH TOMHUI,

6) y3rapHil cOXacHHH TOTHIL;

B) YerapaJ/laHTaHJHTHHHM aHHKJAI;

r) naBpufi — naBpHAMACJHIHHH aHUKJALL;

1) XydT Ba TOKNHTHHH aHHKJAMI;

e) Ycum Ba KaMaflHIl OpPaJIMKJAaPHHH aHHKJALI;

) KOOpAHHATA VKJAapH GHJAAH KeCHIUHW HYKTaJapHHH
aHHKJIAM;

3) rpadHETHHH sAcall. |
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QYHKOHAHH COAAA TeKIUHPHUIAA Wy caBoagapra Xapol
TOMHJCA, ¥ X0AAa YHHHr rpadurHil xOy TeKHCAHKAATH XO0-
JIaTHHH aHHK Ba KJpcaTMaJHK acoCHAA FeOMETPHK TacBHPH-
HR ficall AMKOHHATHIra 3ra 6JaaMu3.

MycTakua ey yyyN MHMcOA Ba Macananap
1. y = +1 dymawms yuyn [(0), /(0,2), }(0,5), f(_ %) ,
x+#0, f('+:), x# 1, f(":l). x50, 2f(x)—f(2x) +

X —

+ ( ;—) HH TOMHHT.

2. [(x) = 2x*—3 x+1 dyukunagan dofina.1annb, [ (1—a)—
— f(a — 1) = 0 TeHrnamahy euHHr,

3. f{x) =x*—3x obyuxkuungan dohiganann6, f(t —2) +
4+ J(3 — ) > 0 TeHrcH3IUKHH euHHr,

4. Bepunran:

flx) = li";, arap x > | 6yaca,
1, arap x<1 6yaca,

f(—8), f(1), f(4) nu ToniHr.

5. Kyfiaarn ¢yHKUMAAapHHHT YCYBYH Ba KaMalOBYH 3KaHH-
HH aHHlmaHr: f=x+1, f[fx)=4—x [(x)=231x,
[x)=—

6. KyAngarn oyHKUMANADHHAT YT Ba TOKJHIH XamJaa
VCHW Ba KaMalMW OpaJMKJAPHHH AHHKJAHr: f(x) =3 x?—1,
f=x—3x+1, jW=lx f=ix—1, y=2"
y=2"—1.

7. F(¥) = x* QYHKUMAHHHT AaBPHAMAC SKAHHHH HCOOTJIAHT.

8. fx)= lcos" — ¢yHKUHA naBpufi 6y/ca, YHHHT Maxpa-

—CcosXx
JKHHH HoJra afNaHTHPYBYH HYKTAJAp YeKCHI K¥N 3IKAHJIHTHHH
HCOOTJIaHT.

9. Arap ¢ynruua x? + y? = 25 owkopmac xonaa GepuaraH
6ysca, y X073 YHH MapaJjJsies Ky4Hpiil HaTHxachaa (x — 1)+
+ (y -+ 3) = 25 yHkuHa xocwn 6YAHIWH MYMKHH 3KaHJIMIHHH
Hc6OoT/1aHT,

10. x* 42 —5x+3y + 7,5 =0 TeHr1ama afinaHa TeHr-
JlaMacH 3KaHHHH HCOOT/IAHI Ba YHHHI TCOMETPHK TACBHPHHH
fiCaHr.

11. y = f(x) dyHkuus rpapurn — 1 < x < | pa Gepunran
Gyaca, y Xonga 7 = 2 jaBp Gyfin4a yHH QABOM STTHDHHT.
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12. Arap 2f(x)—-f(-—1—)= - x#0, x5 | Gepunran

6y.aca, f(x) HM TOMHIL MYMKHHMA (acocsaHr)?

1- §. TECKAPH ®YHKUHA XAKHIA TYIIYHYA

MaremaTHkana GepHaraH QyHKIMATa TeCKapH GYRKUHSHHHT
MaBXYMJINK MacallacCH YHHHT OOLUKa mMacasia/lapH KaTopH MyXHM
axaMHaTra 3ragMp. ¥ = f(x) dbynkuus Gupop X coxama OepHa-
ran GyrcHH Ba x aprymeHT X coxaaa yarapraHaa Gy GyHKUMA
KaGya Kuaran Gapya KHAMataap TynjamMuHu Y GuaaH Héoaa-
Jacak, y Xoima Y coxamarw y =y, yuyn X coXaja x =x,
KHAMAaT TOMHMaaHKH, Oy kuAMataa y = f(x) &yHKUMA yuyyH
[ (xo) = y, 6ynaan, Wlynpan Ki1W6, y HHHr Y coxalaH OJIMH-
TaH Xxap OHp KHAMATHra x HHHr OMTTa €KH GHp H-uTa KHiMaT-
JapH MOC KeJaaH, my 6uaan Y coxana GHp KHAMAaT/iH €KH Kyn
KHAMATIH x= @ (§) GYHKUMA aHHKAAHMG, Yy y= f(x) QyHKuMsAra
TeCKapH 1e6 kapaJajaH.

Muconnap. I. y=a" a> 1 ¢yukuns X = R pa yara-
paiH, YHHHT KuAMartjapH coXxacH Y = (0; + =) opannk 6yaa-
a4, wy OGHATH 6upra 6y opanukaarH Xap Oup y ra X jaH
6dpruHa x == log, y moc Kenaan. By xonpa teckapn dyHkuus
6Hp KHAMATJIHAHAP.

2. y = x® OyHKuHA vuyH x aprymeHT X = R pa ysrapca,
y€Y =[0, +=) aa ysrapaau.- Bynaa Y coxaguw onuHran
xap OHp y YYYH X HHHI HKKHTA KHAMaTH MoC KYyRHJaau:
x =+ Vy. Bynna Teckapn ¢yHkuns MKkH KuAMaraugup. Uly-
HUHT yuyH y = x* GyHkuuAra Tteckapy OGyHKUHA u3jaHaér-
TaHja apryMeHTHHHT IOyHAad KHAMATJAp COXacH TOMHJATaHH
MagK6ynkH, 6yHaa x HHHT Xap GHpP KhAMATHra y HHHI aHHK
6HTTanaH OpTHK Oy/IMaraH KHAMAaTH MOC KeJCHH, HBHI: A xp,
X, € X xy £ xy = f1{x;) 5= f(x;) 6YacHn, ava wy coxara Moc
TeCKapH (PYyHKUMAHH H3ialll MAKCAAra MYBODHKIHP.

f(x)=x® dyHkunara x € (—oo; 0] opanngaa Teckapu PyHKitHa
x=—)y, x€(0; + o) opanHKza 3ca TecKapH GYHKUMSA
x=Vy 6ynann.

63-TavpHd. Aeap Gepusrcan y = f(x) PyHryua aHuk-
AQH2aH COXGOGH uxmuépuld uxKuma xap xua Kudmamea gyrw-
YURHUHZ Xap XUA KUUmMamu Moc Keaca, y xoada f(x) ¢ynx-
yus meckapuranyeuu Gyrkyus deduradu ea yru x = gy) =
= f~!{y) opxasu 6erzusanadu.

¥ =f(x) & x = f"!(y) ékH, Kydrank Tapsupa udonanacax,
(x, y)Ef &, YE[ 6Fnapm.
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Mucoanap. 1. f=|{(x, Yy€RxX R+ |y = 2* | pyuxuusra
Teckapn dynkuna [~ = [(y, x)€ By X R|x = log,y) 6ynamm,

2. f={(x, !I)E[—-’zl ; —';-] X [—1; 1y =sinx] dyuk-
uwsra Teckapn dymkuma [ = [(y, NE[— 1 1] X [——’2';

—’;—] |x = arcsin y} Gynaau

7l-teopema. Azap y = f(x) ¢ynxyusa [a; b) kecmaza
MOHOMOR Jcyedu éxu Kamarosws bGjaca, y wy coxada mecxa-
PUAGHYEHUOUD.

Heb6otu. y=f(x) byakuna [a, b] Aa YcyBun Oyacun,
Yy XON4Aa HXTHEPHR x,, X,€[a, b] yuyH x; < x3= f(x;) < f(x,)
6¢nann. [lemax, 63- Tanpudra acocan f(x) TeCKapuIaHYBHHIHP.

TeopeMaHHHI MKKMHYM KHCMM XaM XYIOH I(IyHAa# Hc6OT
KH.IHHAH.

Muco.a. f(x) = 10" pyHkuuauunr [— 3, 4] opaankaa tec-
KapWIaHYB4YH IKaHHHH KYpCATHHT.

Eguw. f(x) dynkuna aprymentaHar [— 3, 4] coxacHaa
10=3 zan 10% raua Vcaau, ABHM HXTHEPHR x;, x,€[—3, 4]
KHAMATAZD yuVH X, < X, 6yaranga 10" < 10™ = f(x) < f(x,)
6y1a1H. Jdemak, 63- tavpudra acocan f(x) = 10° ¢yuxumsra
TecKapn ¢yHKUHA f(x) = ig x 6y.146, y (107% 104 ga aHuK-
JAKTAHIHP

72-teopema Adeap y = 1 (x) PYHKYUR [IUHUHZ aHUKAG-
HUW coxacuda ¢axam ycysdu (xamawoswu) 6yaca, y xoa0a
ynea meckapu @yHKUUA xaM ycyetu (xamarosuu) 67aadu.

Hc6orr T71-Teopemara acocan y = f(x) anuxnanran A
coxala f(x) HHHI y, <y, OVaraH MXTHEpHR WKKH KHHAMATH
63aca, f(x;) < f(xy) 65706, x; < x, 6ynanH. y = f(x) pyHKUMA
WHLEKTHB 3KAWTMTHiaH Ba 63- Tappugra acocan x = [~ (y)
MaBKYA 6V, y, < y,= v, <x, o (y) < {7 (y,) 6v.nam
Jdemak, y = f(x) QyHKunAra Tteckapu (VHKUMA XaM  VCyBul
(xamaioBuu) 63V.1a1M

AMaTHéTaa y = f(x) PYHKUMAHHHT rpadury GyilMua yHra
TecKapn x = f" (y) QYHKUHAHHUHT OMD KHAMAT/HMH KM AVK-
JHCHHH TYIDYHHIL oCOHIHp, YUvHowuw Ox yKka mapanten 6y.-
raH TYFpH uMaHK rpadukun $akat OGMTTa HYKTaZa Kecca, y Xxod-
Ja TeCKapH QVHKUMA GHp KHAMA1TH, aKC XO.1A2 Kyn KHAMaT.H
6¥naan.

Muconaap. 1. y =3x—2 pyHRudAra Teckapu QyHx-
UHA MABXKVLTHTHHH B3 YHW QHAIATHK MQORACHHM KYPCATHHT,
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Eunm. y=3x—2 unsugan ¢yskoua Ba D(y) = R Ba
E(y) =R 69146, W x;, x,€R:x; <x,=23x, <3x,= 31, -—
—2<3x,— 2=y, <y, 3kaunpaH ¢yHkuHr R jga ycysum,
OnaH Gynra TecKapH ¢YHKUHAHH H3jnall YYyR Yy =3x—2

TeHIVIAMaHH x ra HUcGaTaH eyamHa, ABHH X = ?(y + 2) xocHa

6ynagu. Mabaymkn, y =3x—2 Ba x = l—(y + 2) ¢yHk-

IHANap x Oy KOOpIHHaTa/lap TEKHCJHIHAA 6upruua HyKTanap
TyNAaMkHK Tawkna Kpaaaw.  Ulynuur yqyn XaM y = f(x),

x € X ¢yHkuusaan yHra TeckapH x =f (y) yEY dyHKuHAra
yTHwaa X Ba Y TYNAAMAAPHHHT pOJlJlapHHH y3rapTHpamua.

Onataa x = ' (y) Huur Ypuura y = [ (x) = g (x) Ky pHHHIL-
Ja éamnaaw. Hamwkaga y=f (x) TEHTJIMKHH (X,, y,) HYKTa

KaHOATAAHTHPCA, Y XoM1a ¥ = [ (x) TeHIHKHH (xg yo) mydr-

JIHK KaHoat/nanTHpagH. JleMak, (xo, Yo) Ba (x;, y,) HyKtanap
x Oy KoopaitHaTanap Te-
KHCAINTHAA § = X TYF-

pH  4YH3HKKAa  HHcOa- 1] L
TAH CHMMETPHK JOH-
JauiraH HyKTaJapamp.
Byupan y = f(x) Ba
y=["(x) Qymusm-
JApHHHTr  rpa¢gHK/I2pH
KdpanaéTraR OpaJHKAA
¥ =x ¢yHkunn rpau-
rura HucGaTaH cHMMeT-
PHK Wofnawran 6ynap
3kaH (18-uuama). DBy
IOKOpHAarH MyJI0%a3a-
JaApAaH KYpUHHG TypuG-
AMKH, Macana Ox Ba
Oy yKkaapuunr  poJ-
JIADHHH  aJMALUTHPHIL-
AaH HOopaT  6yJraHu
caGabs, GyHH OGaXa-
pHw yyyH x Oy TeKuc-
JHKHH OGHPHHYH KOOPp-
IHHAT Gypuarn GHccek-
TpHcacH atpoduaa 180°
ra afnaHTHpHW KHGORA-
ZHD.
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2. y = x* pyHkumuAra x€[0; + o) Aa TeCKapH YHKUHSAHH
TOMHHr Ba rpaHrHHHU FCAHT.

Eunwm, y = x* dyuruna x€ [0;"+ o) a2 MoHOTOH FeyBuw,
ALHA X, < X, = Y, < Y, 6yAamm. DBy opaimkka Moc paBuiuza

y€[0; +oo) na yarapanu, Memak, y = V' x oyukuna y = x*
¢dynkunara x€[0; + o) aa rteckapu ¢yHKUMA Gyaaan. Byn-
nan ¥y =V x ne6 &éu6, yuuur rpaduruun (19- unama) y = x*
HHHT x € [0; + oo) JarH LIOXYACHHH y = X TYFPH YH3HKKA HMC-
6aTaH CHMMETPHK KYUHMDHUI HATHXKACHAA XOCHA KH/aMH3,

MycTakaa euMin yuyH MECOA Ba MZclaajap

1. Kyfingaru ¢pyHKUMANADHHHT aHHKIAHHLI COXACHHH TONHHI:
a) y=x*—x% 6)y =V x—3; B) y=V—5x+6;
N y=gi M y=log (P —2x + 1y 0 y =27,
2, Kyfngary QYHKUHAJIADHHHI y3rapHll COXAaCHHH TOMHHT:
a) y=x*—1,; 6) y—}/4—x B y=Vri—x;
N y=lgc—3 D) y=v1—x+Vx—2; ey = 2%~
3. Kyiunary YHKUMATADHHAT TPAdHKIAPHHH SICAHT:
) y=x+15 6 y=VE—T:8y=|d—L
r) y=2",n) y=log,(x* —4x+3) € gy =Ix -1

4. Kyhugaru ¢yHKUHAIapra KapanaérraH OpajHKiAa TeCKapH
¢GyHKUHA Mapxkyamu? Bup kwimatiuma? I'padurunn scaur:
a) y=2x2—1; x€[0; + o), 6) y=3x*—2, x€[—3; 3],
B) y=Vxr—1, x€(—w; —1]; 1) y—}/l —x2,
x€[—1, 0) n !I log,(x—1), x€(l; + =)
e) y=2-t xe(—10; 3).

5-§. OYHKUHAJIAPHHHI KOMITO3HUHACH

MaremaTHkaga O¢YHKUMA TYWYHYacHHH YypraHum G6epocHTa
GYHKIHMANAD KOMMOHIUMACH TYWIYyHYacCHHH ypranuimira oau6b Ke-
Jafi.

64-tanpud. Aeap f:X—>Y aa ¢:Y— Z 65aub, $: X —
—Z 6yaca, y xorda b ynxyus @ ea [ dyrryusraprune
KomMnoguyuAacu dedusradu 6a b =@ [ opxaiu Gerzusanadu.

Mucoanap. 1. x>~ (x+ 1) A+ NNP=>@oH)=
=z=(x+ 1)

2. x S —,>x’+l =>(fog)x)=t=x241.

73-TeopeMa, [ 63 @ PYHKYUANGPHUNZ KOMNO3UYUACU
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1) D(f<¢) = {x.9(x)€D(H);

2) ¥ x€D(f < @) yuyn (f > @) (x) == f(p(x))

3) f o={x [@x)e®ED)
1IAPT/IaPHH KAHOAT/IAHTHPYBYH (PYHKLHA 6YJAnH,

Hc6orn.  QDynkunanap komnosuuusich MyHocaGataap
KOMMO3NUMACH cHpaTHia TywyHuaagH. Llywnsr yuyn [ @
KoMnosuudsa O6yHaan (x, y) xy(1IHKAapHHHT WyHaad z yuyl
6Hp BakTia (x, 2)E@ Ba (2, Y)€f napna GaXapHIHUIMHE Tab-
MHHJ3AAA, ABHH

feo={k wlazx 2€pA yEN).

Teopemanunr waptura xype ¢ ¢yHkums (x, Z)€¢ ra acocan
x€D(9) Ba z =g (x) Kamaa f ¢ynkuua (2, y)€[ 3SKaHIHTH
Ian zeD(leo)eD(f) Ba y=f2)=f(p(x) 6yraan.
Byunan D(f ¢) ={x|@(x)ED(f)} 3xanu Kean6G wUKaH.
Uy 6uaan 6upra (x, Y)€Ef ¢y =f(@)A 9(x)ED(f) 3kaH-
rHgan Gesocuta f @ = {(x, [(§(x) @ ()ED(); 6FamuK Ke-
a6 upkaad. [lemak, [ ¢ KOMNO3HUMA WY Y4Ta LIAPTHH
KaHOATAAHTHPYBUH y = f(¢ (¥)) yHKkuUHs 6ynap 3KaH.

Hatnwa. Bepusrcan f 6a ¢ ynxyuasrap xoMnosuyuscu
Ypur aamawmupus xoccacuza 3ea smac, AbHH Y f, ¢€D:
o eFecf

By HaTmXaHHHTr HCGOTH GeBOCHTa I0KOPHIA KeJATHpH.ITraH
MHcoMga Z5& ¢ > (x + 1)25~ x? + | 3KaH.IMrHaH KeaH6 uMKa-
IH.

74-teopema, Acap f, ¢;-g€® 6gaub, f:X—>Y, ¢ Y~
—Z 6a g:Z—T Gjaca, y x010a ((g ¢) flx)=1[g (¢

Dl (x) 6ynaam.

Hc6o1u. IOKopuaa kypu6 yTHaran (x, y)€f- ¢ & 3 z((x,
DEQA@E yEf)eJz(xpzAzfy) xoccanapra acocaH x|[(g
©¢) fliegyxfyry@ @)t)eogyaz(cfyAyezAzghs
<323y (xfy Ayg2) Azgt)oF 2@z Azgl)x[g - (9 < Pt.

lemak, ¢ynkuuanap xomnoauuusacH (g < (@ fl(x) = [(g

@) o f](x) rypyxJai XoccacHrz 3ra 3KaH.

Mucom x> 2241 %I+ )= [goos flx)=
= In(x* + 1) 6yau6, x—’»x’ Sine + 1) &n PR
S In(2+ 1) skamugan (g < @) e f10) =1g° (@ Pl(x)=
= In(x* 4+ 1) Kean6 uHKanH.

OnnvHre MaBaysa GepiaraH [ QyHKUHA HHBeKTHB €yaca,
y=fx)ex= [_' (y) 6yanmuH Xaxuaa Mamaymotra sra G6y.-
ray 3JHK.

75-Teopema. Acap [ ea g unrexmus @pynxyussap

6iaca, y xo0ada @h™ =["'cg™" 6§aadu.
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Hcb6otH. Teopemanuur waprura Kkypa f Ba g HHBEKTHB
dyuxausaapaHp. Oaguuru -reopeuana KEATHPWITAH MaBJTYMOT-
Japra acocaH

x@of'yey@oNregzlyfzrzgn e
oq2f 'yAxg D e gz(xg ' zA2f 'y
ox(fog™y
6ynanu. Nlemak, (gof)” =f"'og™ 6ynap 3KaH.
x€X na annknanrav y = f(x) HHbeKkTHB YHKUMA Oepua-

raH 69ncm-l nefnuk. Y xonma y = f(x) yuyH xEX Ba ycvY
WAPT/IAP YPHHAH 3KaHAHrHAaH y=[ (x) &x=f— (y) MmyHoca6at-
JapHHH eaa onamu3. ByHpaH % x€ X yuyH f (f(x))ax 69-
au6, ' h: X—»X HH GepHWH 8kH x = [ (y) naH  f(x) =
=y= f(f— (), y€Y 636, f(f~'):Y =Y 3kanunu KypHw
mymxHH. By Mynoxaaanapnau Keni6 uuKu6, y = f(x) HHBeK-
THB QYHKUHR Y9yH ¥ —f '(x) ¢yHKuml TeckapH (QPyHKUHA
6Ynca, y xonna (fof™ )(x)z-xa(f o f)(x) 3KaHHHH KYpHLU
MyMKHH, Macanai, y=x+1Ba y =x— 1 ¢yuxunarap R
ha §aapo TeckapH, ¥y = 2°, xCH sa y =log,x ¢yHKuuANap
x€(0; 4 o00) na ¥3apo TeckapH (yHKUHANAPAHP.

Msucoa sa macaranap evumw

1. Arap f(f) =2 Ba (==g(x) =sinx O6ysica, y xonaa
D (f) wu Tonmur.

Euuw f(f) = f (g (x)) == 2sin*x 3KaHnHH 3bTHOGOpPra oncak,
y xonza D (f) = R 6y:anu. FOKopHia KeTHPHITaH MHCONAAH
KypHHHO TypHOAMKH, YHKUHAJNADHHHT KOMMO3HLHACH ¥3 HaB-
6ATHIA MYPAKKAG QYHKUHAHH XOCHT KWIap 3KAH.

2 Arap f(x+1)=x*+2x+2 Ba f(x-l— ) 2+
+ T' x # 0 6ynca, y xonaa f(x) HH TOMMHT.
X
Euuwm, 1 fx+D=x2+2x+2=x*+2x+1+1=
=(x+ 1?2+ 1, 6yHaan x + | uu x 6wian aJMALUTHPAMH3, Y
xonqa f(x)=ax241. l l
2 flx+ '—)=x=+l.+-z—2=x'+2x L+l
x X X P4
= (x + L)’—2, aemak, GyHgaH 62Bocuta f(x)= x? — 2
X
KAHH KeJHO YHKALH.
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3. [x+y)=[(x)-f(y) wapinu KaHOaTIAHTHPYBUH conaa
(PYHKUMANAPHH TONHHT.

Eunw Hananaérran ¢yuxumsuu f(x) = a", a > 0, a1
KYPUHHWIA® H3nafimu3, y xoama f(x+ y)=a" tY— g ¥ 6Y-
nagH. f(x)=a% f(y)—a 3KaHHHH 3BTH6OPra O/ICaK, y \Oa-
aa fx+y)= a’+” =a"a’ = f(x)- [ (y) 6}au6, Gepunran reur-
JIHKHH KaHoaT/NaHTHpaid. JleM3k, GepriraH TEHIJIHKHM KAroaT-
JAHTHPYBYH SHT coAfia ¢yHkuuA f(x)=a", >0, a+ 1 6§-
Jiap 3KaH.

4. Arap f(x) dynkuun [0; 1] pa Gepuaran 6yau6, f(0)=

= [(1)=0 5a ¥x,, €10 Nysyn f 222 < /() + ()

ﬁynca, y xonpa f(x) dyskuan [0, 1] pa yekcn3 Kyn Honb
KHAMAT/Iapra SPHIIHWHHA HCGoTNaHT.

Hc6orH [0; 1) nan onuHran x, Ba x, yuyH x; = x, 6ya-
cuH, y xoama f(x)) < 2f(x,) 6yau6, f(x,) >0 Gynaau. Arap
x, =0 Ba x,= 1 6ynca, y xonpa OepHnraH lapTra acocaH

0</f ( )<1(0)+f(1)—0 6516, (5 ) 0 Gyaaan.
XocHn KWIMHTaH HaTHXXara HWHAYKUHA YCYJHHH TaTOHK HHAMO.
n=*Fkapaf (—'—)=0 6yNCHH pecak, y xonga y n=k+ 1 aa
XaM oa)xapu.nmuunu KYypcaTaMmHs, %Hu

0<f(2.+.) (3 ,,+,)<f(0)+f( J=0. newax, /(57 )=

=0 6yaann, llemax, f(?L)= 0 3KanWHH €3a onamu3. lly 6u-

JaH aATHWAraH ¢HKp HCOOT KHAHHEH.

5 Arap : R—~R pax, y€Rywyn f(x) <xma f(x+ y) <
< f(x) + f(y) 6yaca, y xonaa f(x)==x G6Y/MMWIMHH HCOOTAAHT.

HNcb6oru. lllaprra kypa f:R— R 3kanHpaH x=y=10
6yacun, y xoapa [(0) <2f(0) 6yan6, OyHman f(0) >0 Ba
f(0) <0 3kannpan f(0)=0 Oynaaan, Yx€ER yuyH y = —x
6yacun pefiank, y xonpa f(x}>flx+(—x)—f(—x)==
= —f(—x)> x 69216, f(x)> x Ba f(x)< x 3kanuaan f(x)==
= x 3KaHH Keau6 uukanu. Ly OHnan ¢HKp HCOGOTIaHAfH.

Mycraxma e yYyH MNCOA Ba Macajanap

1. Kyfwpary 1wmaprnaped KanOaT/AaHTHPYBUH coAda (yHk-
LUHANAPHH TOMHHT:
a) [x+y)=Ff+[W: 6 fly)=/[()/W)
B) [(xy) T [(x) + [ ().



2. Bepwiran ¢yHkuMsiapnad f(x) HH TOMMHT:
a) fx+ 1D+ f(x+2)=2x+3; 6) f(sinx) + f(cosx) = 3;

B) Arap f(x) = cosx, xE[O; %] 6Yca,

D f@)y=2F{x)— 1, 2) f(%) = Vl# HH HCOOT/aHT,;
0 fo+2f (-l—)=x, xERN0,;

D =1 +] ()= = %€0; 1)

e) 2 (x) +3f (l_)= X%, x€R\{0);

%) f(‘+')+2/ (“"l’)=x, X€(—1; 1).

x—2 x4

3. Arap f(x)=x*+ax*+bx+ | cdynkuusna a b =0
6yaH6, y @, B, ¥ Xakukuil KHAMATAApIA HOVIra ailtaHca, y Xo-
2a f(2) > 27 6yaHwKMHM ucGOTIAHT.

4. [:R—R 6ymu6, ¥x, yER yuys (F(x) —f () < |x —
— ;3 Gaxapwica, y xon4a f (x)=C 3KaHHHH HCOOTNAHT.

5. Arap f (x) Ba g (x yanykcua ¢yuxuusaap 6y4au6, f (g (x)) =
=g (f(x) 6yrca, y xomma f ()%= g(x) & f (F (v) = g (g (1))
3KaHUHH Hc6aTnaHr.

6. bepiiran f:R—R; x, y€ R yuyn xf(y) + yf (x) = (x +
+ y) f (x) f (y) waprusn KaHoatJaHTHPYBuH Gapua f (x) HH To-
MHHT.

7 Bepuaran f:Z+—R Bam, n€Z*, n>m yuyu f(n +
+m)+ f(n —m)==f(3n) waprHn KaHoaTAAHTHPYBYY f (x)
HH TOMHHT

8. Depuwaran f:Q—Q; x, y€Q yuyn f(1)=2 Ba [(xy)=
=f@fy—f (x+y)+ 1 wapraapin KaHOATIAHTHPYBYH

(x) HH TONHHT.

6-§. ACOCHA COJIRA ®YHKLHAJIAP XAKHAA TYUWYHYA

I. HYuaugau PyHKLUHA BAa YHHHT XOCCAJAPH.

65-Tabpud. y=~ke+b wjpunuwdacy Gyrkyus 4u-
3uKau pynxyus deduradu. Aeap k=0 6jaca y x040a y = b
pynkyus jeapmac pynkyua deliusadu.

Muconnap. y = 2x + 3 dyHxuMA QuIMKaH 6yaub, £ =2,
b=3,y=—0,5x + 4 wugan ¢yHiusl1a k= —0,5, b =4
BT X0Ka3o.

Arap y =kx+ b ynkuusaga b =0 6jica, y xonaa OyH-
Aaft dyHKuua mjrpu nponopyuorar 6oFaanuws ne6 atanaaM sa
y y = kx KYpHHHMWAA udoaATAHANH.
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YuaukM GyHKUHAHHAT afipHM XOCCANAPH GHNAH TAHWILAMH3.
ARrvinanu coxacu R comaM TynaamaaH uGopart.
76-teopema Aeap [(x)=kx+ b wusuxau ¢ynkyua
YH:
a) k=0 6gaca, f(x) Ppynxyus xypm, 6) b=0 bgaca, [ (x)
pynxyus mon; B) k= 0, b 0 6yaca, [ (x) Ppynnyus va xydm
ea Ha mox 6yaadu.

Hc6oru. a) k=0 G6yaca, f(x)=hkx+b=05, Gynaan
f(x)=> 6ym6, f(—x)=2>b Ba f(x)= b 6yaanu. By rtenrauk-
aapaad f (x) = f (— x) uu €3a onamua, demak, k= 0 6yarauaa
f{x) mydr dyHKUHA 3KaH.

6) b=0 6yacun, y xonna f(x) =kx-+ b= kx Gynann.
Byujan f(—x) =k (—x) = —kx = —[(x) 6yau6, pemax,

== 0 O6ynraupa f(x) ToK OYHKUHA 3KaH.

Bykx(Q B2 b+0 6yaca, y xonda f(—2x)=k(—x)+
+b=—kx+b6yau6, kx+ b+~ — kx + b + — kx — b 3KaH-
avrunal f (x) = [ (—x) = — [ (x) 6ynazu. Bynpan &+ 0; b =
# 0 a3 f(x) pyHKususn Ha KyPprT BA HA TOK IKAHH KeIHO YHKAIH.

Arap 6up Baraa k=0, b =0 6yaca, f(x) =0 6ynaau
Ba 6y QyHKUHMAHH XypT €KH TOK Je6 XYKM KHIHLI MYMKHH,

77-reopema. Azap OGepurzan [ (x) =kx+ b uH3HMKIH
DyHKYUA YUYN:

a) k> 0 6gaca, f(x) jeysuu, 6) k <0 6gjaca, f(x) kamaweuu;
B) k = 0 0§aca, f(x) yseapmac 6gradu.

HcBortn: f(x) =kx+b;-k+0, b+ 0 6epunran Gy.cHu.

X% €R yuayn x) < x, Oyacun, y xonma f(x,) = kx, +b,
(s = kxy + b yayh f (x) — [(x)) = k (x, — x,) 6306, k (x, —
— x;) HWHT HIOPAcH k HUHT Huopackia GOFMIK GY/IHG KOM4IM.

a) Arap k> 0 6yaca, x; < x, yyyd k(x, —x,) > 0 6yaa-
au, OyHpan f(x,)—f (x)) >0 & f (x;) < f (x;) Gynaan. [emax,
f €x) wnaukmn dynkuus ydyd k>0 6yaca, y R na ycysan 65-
naaH (20- a qu3Ma);

6) Arap k< 0 6Vaca, x; < x, Y4yH R (x; — x;) << 0 3kauu-
naH f(x)—f(x) <0< flx)<f(x) 6Vam (20-6 unima).

]
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74 Nemak, [ (x) usnmwnm
L , ¢ymxnus k<0 1a Kama-
10eyH GYaaxn;

B) Arap k=0 6yax-
c, fx)=kx+b=0b
6y.m6 f (x) = b — yarap-
mac 6yaaan (20- 6 9n3ma).

78-teopema. =
=kx pynxkyusnune zpa-
e) dueu xoopdursamaarap 60-
wudan gmyewu  mgrpu
4u3uK 6yradu.

Hcb6otn  xOy Te-
KHCIHKIA KOOPAHHaTaAap
Gownpan Ba A (1; k) nyx-
T aaH | TUrpn JM3HKHH
yTkazamui. by [ Tyrpu
YHIHKRA €TYBLH Xap GHp
HYKTaHHHT KOOpAitHaTaxa-
pH Yy = kx TeHraamaHu
KIHOAT/AHTHPHUILMHH  KVp-
catamus, bBymunr  yuyn
k >0 6yaraH XOAHH TeK-
wHpH 6AnaH uerapana-

21- pacw. HamH3. L TYFpH uH3MK1a
B (x,y) HyKTaHH oJH6,
yuuur Ox §xBarM B, npoexuMscHHM XOCHA KHJAami3. DHIM
A 0AA; Ba AOBB, yubypuaknapuunr §xwawanrsjas BB,
:AA, = 0B,:0A; =~ y:k=x:1 = y—hkx 6ynamn. 3uau Q (x’,
y') Hyk1a L pa érmafizn Ba YHWHT KOOPIHHATAMIpH y = kx
TEHTA2MAHH KaHoaTnawTupMahau. Jlexun P Hykta L pa ér-
FaHH yuYYH YHHHI KOOpAHHATanapH y = Rx HH KaHOATJIAHTHDA-
an (21- @ unsma). Arap Gepuaran L TyFpn uHank Ouaan Ox
yKn opackparu GypuakHH @ opxanu Gearwnacak, @ = LAOx, y
xonga AA,:OA, = {gp =k: 1 = tgy = k = tge 6}aHG6, onataa,
L nunr Ox §xu Omnan Tawkua atraH OypuakHH WY TYFPH  UH-
IUKHHHT TAHTeHCH JeraH Hom Gunas xaM 10puTiLnagd. Llywuur

yuyH xam @ Gypuak k> 0 6yaranpa 0 <@ <% OpaNHKAA,

o)
S \ad
Y |

n

k < 0 6yaranpa —;— < @< N OPaNFKAA Y3rapHIUK TYLYH3pAH

6yaca xepak. Jlemak, y = kx QYHKUHRHMHI TpadMrH KOOPAM-
vatanap OOWHEAH YTYBUM TYFpH uH3MK Gynany. By iokopuaa
KeATHPHITBH ¢HKpAapra CYAHTan xoala Yy, = kyx+b, Ba
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Yy = kyx + b, QyHKUHANAPHHHT rpaduKJapH XaKHia KyAHZarH
$HKpAAPHH afTHII MYMKHH:

1. Arap k, = k; Ba b, = b, Gyaca, y, =y, ycTMa-ycT Ty-
WA JH.

2. Arap k) =k, Ba b, 5% b, 6Ynca, y XoN4A YAApHHHT rpa-
¢uxknapu L, | L, 6ynanm.

3. Arap k;, = k, 6Yaca, y xoana L, Ba L, kecuwagw.

4. Arap k, = —kl 6yaca, y xoama L, 1L L, 6Vnagu.
2

II. Japaxanan pyHKUHAAAP BA YAAPHHHT
xoccanapH

By Ganpna KypuaaguraH napamani (yHKUHAJAPHHHT Kyp-
CaTKHYH HMXTHEPHH GYTYH COH SKAH/JNTHHH OJAHHAAH KeJHWHE
0.1aMH3.

66-Tavpud. Ywby y = x* kgjpunuwodacu pynxyus da-
pamasu yHxkyua Oedunadu.

Muconnap y=x y=xy=x" y=x"lana)goxaao.

Dy =x*", meN 6yJ/icHH, Y xo.'ma

a) AnMkaauuw coXacH D (y) =

6) ¥3rapuw coxach E (y) = [0 + o);

B f()=x" yuyn f(—0)=(—0"=x"=[(®). ne
MaK, f(—x) = f (x) ®ydr PyHKuus;

r) Apry™meHTHItHr
(— o0; 0] opanukA2H ONHH-
rad HXTHépHA — x,, —ux, ¥ ‘
KHAMAIJIApH YyuyH — x; <
< —xy=x™>x)" 6Y-
mb, —x < — x, >
=f(—x))>f(—x,) 6yﬂa-
AH. bynna ¢yskuua + oo
a3iH O raya kamasau. Ap-
ryMeHTHHHT [0; + oo] aa
OJIHHTaH HXTHEpHA X, <X,
KufiMathapd yuyH f (x,)<
< f(xy) 6yau6, GyHKUHA
Ycaau;
Df@x+T)=x+TF" =
#x*"= f (x) — ¢yHKuHA

JAaBpHiA 9MaC;
e) QOyHKUHAHHHT rpa- 22- pacw.
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GHIUHH  ACAlL: IOKOPHAA KeJTHpHAraH ¢aKrtaapra Tafuub, y =
= x? (napabona), y = x* Ba X0Ka30 GYHKUHATAD rpagurHHH
ficaiMi3  (22- unsma).

79-teopeMa. Xydpm pynxkyusnune epagueu opourama-
Aap ygKuea vucbamar cummempur 6yradu.

Hc6otH. Bepuaran y == f (x) yukuna TeopeMa wwaprHra
Kypa Kydpr, ABHH [(—x) = [(x); (xo, Yo) HyKTa ¥ = (¥)
HWHr rpaduruaa €ragvraH HMXTHEpHA HyKTa GYJCHH, Y Xoaia
Yo = [ (X)) = [ (— xo) 6YAHG, (— xo: Yo) HYKTa Xam [ (x) pyHK-
uusa rpadurupa éranu. JlekuH x, Ba — x, Kuiimatnap Ox VKH-
Ja KoopanHatajap CGouMra Huc6aTaH cMMMeTpHK GYJ/iraHNMrH Ba
6y KHMAMaTIapra Yy, KMAMaTHHRT MOC K)“'ﬁu:lmuunaﬂ (X0, Yo) BA
(— Xxo. Yo) HYKTaJAPHUHT OpIMHATaNap YKHra HHcGaTaH CHMMET-
PHKaHry Keau6 uMkand. Ly 6wnan TeopeMa uc6or GyaAH.

2 y=x""" meN 69aca, y)gonna

a) AHHKJ'laHHUJ coxach D (!/) =

6) Yarapum coxach E (y) =

B) Bepuaran f(x) = ™7 ! yqu F(—x)=(—

— [ (%) 6ynanu IlemaK $YHKUHA TOK:
r)f(x)—x2”' Dyuyr fr+T) = (x + Ty 1 ™ =
= f(x), nemak, f(x + T) == f(x) dyHKuitn naBpHAA 3Mac;

A) DYHKUMA YIHHWHT OYTYH AHMKJIAHHLI COXACHAA Ycaju:

x)2m + 1 —

g4

23- pacm.
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Vxxa € Rixy < xp= [ (xy) < f(xy)
€) KOKOpHAA KeNTHPHJITAH MABAVMOT/IApPra TasHub, y = x, y =
= % y = x® Ba X0Ka30 QPyHKUMAJIAp VUYH KHAMaTJap Kaapa-
JuHY Ty3H6, cyHrpa yaapHuur rpadurudd scafimHa (23- unama).
y = x® HuHr rpadurd kybuxk napaboaa aeRMnagk.
80-teopema, Tox ¢ynkyuanune epagueu xoopounama-
Aap Gowwuea Hucbaman cummempux 6gaadu.

Hc6orn. Teopema waptira kypa y = f (x) byHKUHA TOK,
Aasn f(x) = — [ (x) OYnamu. (x, Y,) HyKTa y = f(x) HHMHr
rpadpHrua €raaMraH HXTHEPWA HyKTa OYJICHH, Y XoJla Yy, =
== f(x,) 6ys1aan. DBynza x, HH —.x, OGUlaH aaMalITHPAMH3.
Harmkana f(—xg) = —f (%) = —yo 66, (—xo; —y,) nyk-
ta Xam § = (x) dyHkunA rpapuruaa €THWH MawvAyM GYJIH.
(xo Yo) BA (— x5, — Yo) HYKTAAp KOOpAMHATatap GoLIMra HHC-
64TAH CHMMETPHK 3KaHJHTHAAH TOK QYHKUHAHHHT rpadHru
KOOpAHHaTanap 6owHra HHCOaTaH CHMMETPUK 3KAHIHTH KeaHu6
yukaan. Ly GHi1aH TeopeMa HCOOT.1aHIM.

3. f(x) =x"", n€N 63ca, y X011a HKKHTA X0 103 GepaiH.

L f(x) =x"°", mEN 6fncun, y xonza:

a) Anukaanuuw coxacH D (f) = R\(0} éxn

D(f) =(—o0; 0) U (0; + oo0);

6) Yarapuw coxacu E (f) =(0; + oo) 6yaamm;

B) f() =x"", mENyuyt: f(— %) = (—x) " =x"" =
= [ (x), ApEn QyHKUMA KYGTAHD;

r) AprymeHTHHHr (— oo. 0) [aH OJMHTaH HXTHEPHIT — xq,
— X, —X; < —X, KHAMatmapr wvuyn f(—x)<f(—x,) 6y-

24- pacm.
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au6, GyHKLuHA ycaaW, apryMmeHTHHHr (0; + oo) opaaMKiaH onnH-
ran AxXTHépHA x;, X, X; < X, KMAMATJapH YuyH x; < X, =
= x> x5 = X2 > a7 = f (x,)> f (xg) 6YAMIWLHHK  3BTH-
6opra oJICak, y XOJJa WYy OpaanKAa GYHKUHA KaMAIOBUKIHP,;

m f)=x7" yuyn [ (x+ T) = (x + T) 7" " =f(x),
neMak YHKUHA naBpuit 3Mac;

e) Dy 10KkopHIa KenNTHpPHATZH AacOCHA MabAYMOTJA2PHH 3BTH-
Gopra oMb, y = x"%, y =x"* BA XOKa3o QyHKUHMANAD YuyH
KHAMATJAP MAABaJMHHH TV3HO, rpadurd uuaHiann (24- uuama).

I () =x"%"*" 6yachn, v xomza

a) Anugaannm coxack D (f) =(—o0; 0) U (0; 4 o0) =
= R\{0};

6) ¥arapuw coxacu E (f) = (— oo; 0) U (0; + oo);

p) ®YHKIHA KYAHAAH XaM, JOKODHIZH XAM derapajaHMaraH,

N f)=x""" yayn flx+T)=@+T) "

=
X
25- pacu.
#x7™ ! = f (x), apuyu naepwi 3mac:
1) f () =x""*" yuyn f(—x)= —f (x), aunu f (x) — TOK
dyHKuuS;
e) IOKopHAa KeaTIIPHAran acoCHR MAabyMOTJapHH 3bTHOOp-
raomb, y=x1 y=x3 y=x7"% sy =x"®"+D gy

punHwmaary GyHKUHANAD YYYH KWAMAT/Iap MAABaNHHH TY3HO,
rpadury (25- au3Ma) scanagH.
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MycTaxsa eyBuw yWyR mucoa sa Macasasap

1 1 1
x_lly_Fvy_(x—l)’. y—x.+x
OYHKUHANADHA TEKILHPHHT,

2. Kyfuzarn owkopMac GepHAraH ¢yHKUHAIAPHHHT rpadHK-

JapHHH SCAHT:
X+ly =1L d+x2+y=0 [x—1+ly=1.

3. KyAHAarH TeH[CH3HKHH KaHOAT/IAHTHPAIHTaH MXYQTAHK-
Jlap TAWKHA KHATAH HYKTal4p TYN/JaMAHH TOMHHI:

. y=2&™1, y=

x>0, jx+y>—L (x>2 y+7>0,
y>0, ly—2<1; {y<2, {x—y+l=0,
y+x<l, y=x—4 2x—y+4<0.

4, Kyfinaard QyHKUAAIaPHHHT TrpadHKIapHHi! ACAHT:
y=xt—x y=*—x—1, y=x|x;
__ [(x*+x, arap x < | 6¥.1ca,
¥='—x2 arap x> 6%aca.

7.§. PYHKUHA TPACHKJAPHHH AJIMALLTHPHW

Maremartikaia GVHKUHATADHHHT rPadHKIAPHHH YH3MW yYyH
Xap IOKM XaM XaiBal rvaH6 VTHpMaciaH. Kin xo17apia fe-
puarad QVHKUMAHHHT TpapHruik. VHHHT  COlla KYPHHHWMrA
TasHraH (Macatad, y = (x — bf° HHHI FpPapHIHHE § = x° HMHT
rpadurure T2AHMG YM3HW) NGI1: ACallifa XAPaKAT Kn.1HHalM

y1 yef 2

-
[~~~y
)
~

265- pacu.
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l. y=f(kx) dyHkunanuur rpadurura tasHub
y—kf(x) HHHT rpaduruuu acawm. By Mmacarann xai
KHIAW y4YyH Kk napaMeTpHHHr o/HulH MYMKHH OyJraH KHAMart-
J7p COXAaCHHH KYHIardua coxaJjapra amparaMH3:

a) k=1 6yaranna y = kf (x) pynkuna y = f (x) dyHKuna
6ni1aH ycTMa-ycT TywanH, 6ynaa Macana y = f (x) YHKUMAHHHT
rpadHriid Acawl GWIaH AJTMALUTHDHIALH;

6) k=—1 6yaca, y xomna y=kf(x) oynkuma y=
=-— f (x) 6W1aR anMawaid, HaTHKA®A (X, Y,) HyKTa y = f (x)
HHMHT rpaduruga érca, y xoama (x, — i) HyKTa 3ca y = — f (x)
dyHKUHAHMHT rpadurpaa éragu. Bynpan, y = f (x) dynkuma
rpapurnnd Ox ykura uuc6atan (26-yuaMa) CHMMETPHK KYuH-
pHII HaTHXacHza y = — f (x) ¢ym(uuﬂ rpacgurd xocua 6yaanH.

B) Arap 0 < k < 1 6ysca, y = kf (x) dynxuna (27- unama)
Ox ykuun B HYKTaja KecHb, Oy yxuuu O Ba A HyKTanap opa-
chjaH Kecnb yTamm, arap —1< k< 0 Gyuca, 6) xonar pyh_Ge-
paau.

r) Arap k> 1, 6yaca, y = kf (x) pyurunsuuur (27- ynava)
rpagurn Ox YKHHH y = f (x) ka6u B Hyktaga kecu6, Oy VKH-
HH 3ca OA HHHr paBoMH1a, KoopaMHatanap GowHaaH k-OA Ma-
copana xecH6 yramu, arap k< —1 Gjnca, my rpapukiOx
ywHra HHc6aTaH CHMMETPHK KyulpHaagu.

Mucon y=x—1, y=2 (x—1), y=—=20x—1),

g4

27- pacu.
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u=x, y=2, y=
= — 2x? ¢pywsKunAaap-
HHHT rpaHKIAPHHH
fACaHr,

fAcaw. bepuaran
y=x—1, y=2 (x—
=), y==2(—1
¢dyHKUHANAD yuyH Gor-
AaHFHY XOJaTHH aHHK-
Josun  pyHKuna cuda-
THIA Y = x—-]1 HH Ka-
paitvua, y=x—1
GVHKUNAHHHT  rpaduru
TVFPH YH3HK 3IKaHH Ba
y (28-un3ma) (1, 0)
Ba (0; —1) nHykra-
AapiaH VTHIWHHH GWA-
ran  xoaga (1, 0) Ba
(2,2) HyKTamap opkaaH
V1yB4H TYFPH YH3HK
y = 2 (x—-1) HHHr rpa-
¢urn, (I; 0) Ba (2
— 2) HyKTaJap OpKaJH
VIYBUH  TYFPH  UH3HK
y=—2 (x—1) Huur
rpadury 3kaHH ORIHH-
Jaiwany.

Xyaan wy ycay6
6u1an y = x* HH OW.I-
raH xonma y = 2x* pa
y=—2x byHKuma-
aap rpagukaapHin (29-
4i3Ma) ACAHMHA.

2. y=f(x) pynk-
UHAHHKHT Trpagu- 29- pacw.

FHHH OHATAH X0J-

da y=f(x)+b wuuHr rpaduruuu sacaw. DBepua-
rai y = f (x) GyHKUMAHHHT rpaduru GH3ra mabayM ne6 Kapab,
y = f (x) + b dyskuusuuur rpaguruHM scaw y3 HaB6atnaa Ge-
pHarad y = f(x) dyukuus rpadurunn Oy yxu Gyfiraa b maco-
thara napasuren Kyuuphiu, aeMakaHp (30- yaama). Iywuur yuyH
Xam GepriraH (xo, Y,) HyKTa y = [ (x) ¢yHKUHAHHHT TrpadirH-
1a érca, y xonza (xo, y, + b) HyKta y = f (x) + b GyHKUHAHHHT
rpadHrura TervuuiH 6yaHum juyGxacHapup. By aca (x,, yo) HyK-
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TaHH (xo, Yo+ b) Hyk-
Tara yTtKasHw Gepua-
rai HykrahHh Oy VKM
6yitua b macogara na-
pan/ien KJ4upHILHH Gua-
AHpagH. Macanau, y=x
HHHr rpapuruun 31-
uyu3aMaza b OHpJHKKa
napasnesi Ky4HpHJHUIH,
32- yuamana y=x
(PYHKUHARHHT rpadurH-
HH b OHpiMKKAa na-

30- pacm. pames  KYUHPHJIHILH

KYpcaTHATaH.

3. y=f(x) PyHKuUMAHHHT rpaduruHu Guarad
Xo0a1a8 y=F(—x) Ba y=f(x+ a) HAHT rpadHUrHHH
sicaw Depuiran y=f (x) pyHruus rpadpHruga (v, yo) HyKTa €T-
CHH, ABRH Yo={ (xo) 6YACHH, ¥ X013 (—X,, Yg) HYKTAHHHT KOOP-
InHatanapH y = f(—x) ¢QyHKUHAHH KaHOaTIaHTHpagH: Y, =
=f(— X)) = Yo = flxo). Lemak, y = f(—x) byHKUHAHKUHT
rpadHriHE XOCHT KWTHIL YYYH Y = f (x) HuHr rpadurund Oy
Vkura Huc6aTaH CHMMETPHK KYMHPHIL €1ap.HIHP.

Mucoa wv=2"ra ranHu6 (33- yuama), y = 27" QyHk-
unAHuHT rpadirHul. ¥ = log, v HuHr rpadurura TasHu6 (34-
un3Ma). u = log, (— x) HHHr rpapuruny Acaw Oy YKura Hitc-
GaTaH CHMMeTpHK KVUHPIL €épiamuaa GaXKapuiaahm.

3u1M y= f (v) QVHKEIATA TASHHG ¥ = [ (x + u) QYHKUMAHHHT
rpapuriay fAcaw VuvH 6eBocHTa i -= f (¥) VHKUMAHHHT rpa-

-
spo

e
/‘//—
.V*,r)’J

3)- pacm 32 pacm
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durvun (x,, 0) nykTanau
a >0 6¥aca, vanra, a<0
OGyaca YHrra cypHw Kuw-
¢osanp.

Myucoa y=ux? HuHr
rpagurunn GHAraH xosiga

- 3 2
Y= x—2—) HUHT rpa-
¢urunn (35- uHama) fcaw
Y= x* HMHT  rpadUrHuH
2— 6HpAHKKA YHrra cy-

puwr 6ij1aH amanra  OlWM-

puaar. 33- pacu.
Bepunran  ¢dyHKuuA-

HUHr rpajHrHHn  6yHpai

KyuupHit ofataa Ox yKH Y ,}

6yAMYQ napajnen Ky4yH-

pHII €6 1OPHTHAAIN. a 2

Ulyspait  ¢pyHkunanap % Y
XaM yupafiIHKH, YJNApHHHT o
rpadHKAAPHRH fAcawga ~ -
XaM  OpAHHAaTalap, Xam 0
abcuvccanap ykaapu 6yhn- X
Ya napajaies KyuMpHura
TYFPH KeJajH.

4 y=f(x+a)+5b
GYHKUHAHHHT Tpa-
GUrHHKH fAcaw. y=
= ax®+ bx + ¢ kBagpaT
yuxag Gepuaran Gy.acun,
By ¢yukuussuar rpadm-
THHH fcAll YuYyH aBBan

YHAGH TYJHK KBajpaT a/KpaTamH3, AbHH y=a (x’+ ix-}- _‘)=
a a

34- pacum.

—a (xz.J,_%’;‘ +i—"’—+4%)=a (x+2%)2+ de—¥

a 4a° 4a

b » — 4ac
= a —_— ’—-—'
y (x+20) 4a

1) Anukaasuw coxacu D (y) = R,
2) ¥arapuw coxach:
4ac

a) arap a > 0 Gy.ca, E(y)=[-—b’+; + oo);
° a
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g 6) arap a<0 6yaca,
B —4¢
€ (g)=(—o00; ———= ];
3) y = ax® + bx +c dpyHk-
LM Ha TOK Ba HAa XKyor
PYHKUHATHP;
4) a) Arap a> 0 6Va-
ca, X — o0; — L\opamng-
€ Y

ya*'
L
4. 3{/‘,

- Ja  ¢yHkuxs + oo 1aH
« v — 4ac

Nl

raya Kamanaiu,
35- pacm. x€[ _21; +0] 1a 3ca pyHK-
a

uHA — b’—:—MC— JAH + oo raua ycamm;
a

6) Arap a <0 6yaca, x€(— oo; _§ba— OpaJHKAa GYHKUHA

:—4 . b
—- 00 f2H ——b—ﬁ raya ycajnM, xE[—z-a—. + o0) ga 3ca
yHKUNA —i#— AH — 00 [aYa KAMAafigH;

5y =ax* + bx = ¢ ¢ymkuna yuyn a(x+ Ty +
+b(x+T)+c#axt+bx+c 6yirann cab6abin  GyHKUHA
AABpHA 3Mac;

6) ®YRKUHARMHT Tpauriuy a > 0 yuyH uuamw GHJIaH ue-
rapaaHamus. DywHHr yuyn aeman y = x? ¢ynkumsmuer (36-
4H3Ma) TrpaHUrHHH fcaliMH3,
cyurpa y=a (x + i)’ HHIT
rpadHr4HH YH3MG6 0aHb, VHH
OpAHHATANAD YKH HYHaaMILH
Gyfnsa — i:“i >0 ma-

a
codara napanien KyuHpamH3,
Hatkana xocun  Gyaran
rpapuk y=a®+bx+ ¢
GYHKUMAHHHT  rpadurn  6y-
napu. Wynpan guan6, y =
=f(x+a)+b dynkuus-
HHHT  Tpaburiun  scawaa
y=[() uunr rpapurunn
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aBeaj Ox fxku Oyiuua a
GHpIMK Macodara napas- Y A
Jgeq  Kyuupuwaagd, Hatu-
Hdfila H3NaHraH rpaguk

OJIMHATH.
5. y=1Ifl, y=

=f (x|} pyHKUHUAAAD- -/Y

HUHT rpaUKIapHHHU

acamw. a) y=f(x])
(OYHKUMSAHUHT  TpadHurHHH
fCaml YYyH UIYHH 3IBTH-
Gopra o KepakkH, x>0

6yaca, x| =x 6Vau6, y== 37- pacw,

=f(lx}) pynxIMsa y= [ (x)

6usan ycma veT Tywaad, arap x<<0 6yaca, y=f () =
= f(—x) O6Vmb, |— x| == |x| 3kaHupan y = | (lx) CPYHKLIMH

Kyt Ba yuurr rpaduru Oy Ykura HEcOaTaH CHMMETPHK KOH-
JalanH,

Mucoa. y =lx| — 1 dyHrRuua rpaduruHi sicaur.

Acam. x>0 6yaranga y = lxq— 1 dynruug y = x— 1
Ounad  anmaimbaan, x <0 ga y=|x|— 1 oyskuua y =
= — (x+1) 6uian anvawunagn. demak, y=x—1 QyHRUMAHUHT
rpagrdin v > 0 yuyd Oy Vkura Huc6aTaH CLMMETpPHK KVuH-
PHILL HaTHXacHaa (37-unama) Xocua G6YaraH rpaguk y = x| — 1
GYHKUMAHURE rpacgury GVJaaad.

6) y= I/‘ (¥)) HEHT rpaduruHN ﬂcamna f(x) =0 6¥aca,
If )| =F(x) Ba}(x)<O0 6Ynca, if Wi=—F (x) axa}m;lau
¢dolizananu6 rgapacax v xomaa f(x) >0 6yaranpa y = |f (x)]
HUHT rpa(bnm y = [ (x) BUHT rpadury OWaaH ycTMa-ycT Tyina-
M, f (x) < 0 6yaran opamukaa y = [ (x) GyHKUUAHUHT rpaduru-
HH Ox §{kura HucGataH
CHMMETPHK aKCJIaHTHPCAK, Y 4 \

y xoapa y = |f (x)] pynk- \
+

LHAHHAT TpaguIyHY XOCHJ \
KHnamus, 38-yuaMana y= 9
=|lxj — 1| ¢ynkuus rpa-

(HrY KeJTHPHJITaH: -7~ 7 -

I f()=V2—x ~d

Cf(x) = —x + AN

+V 1+ x dyHkunssuEr 7
aHUKJIAHHII COXACHHII TO-
TIHHT.

Euynm, CDyHKmm Hp-
pauroHas 6Y/IraHJnTH YUyH 38- pacm.
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{?+§§8'“{§§2—'1 e—l<x<2=D(H=I-L2
6ynanu, .

2. f(x) =log, (x* —4x 1+ 3) OYHKUHAHKHT AHHMKJAHHLI CO-
XACHHI TOINHHT

E ynw . Bepuiran pyHKUHAAArH Y3rapyBud Jorapipm Hiuo-
pacH ocTHAa 6yAranjurd Ba Myc6at GV/AMIUH WIAPTHTA acoCaH:
B—4x+3>0(x—3)(x—1)> 0 6%au6, 6ynzan D (f)) =
=(—o00; 1) N (3; + o0) Keau6 uukagH.

3. ¢ HUHr Kangafh kufiMatiaa y = 2x% + 7x + ¢ QYHKUMSAHHHT
rpadury A (— 10; 150) HyxTanan yragu.

Eunw. A HyKTa GepHaraH GYHKUHAHWHT rpaduruaa étu-
WH YYYH YHHHT KOOPAHHaTaltapH WY ¢QYHKUHMAHH TYFPH TeHr-
JHKKA  afNaHTHpHIUM  J03HM, AbHM 150 = 2 (—10)2 +
+7(—10)+t & 150 = 200 — 70+ < 150 = 130+¢ & = 20.
ByHpnan =20 6Varanga y = 2x* + 7x + 20 dyHKUrAHHHT
rpagpurn A HyKTadaH yTagw.

4. f(x)+2f (T) =x, x+ 0 TeHr1aMaHH euuHr.

Euuw. Tenrnamanan kypuHu6 TypHOIHKH, Y [ (x) yHK-
UMAHH CYNEpMO3HLUHAIAW HATHKACHAA XOCHA KHJMHraH. Byuu

eydil YuyH x HH — OHJIaH aaMawtHpaMis, f (%) +2f (x) =
k4
1 1
2f(x) + fﬁl) =~
Feo+2f () =x
CHCTIEMAaMWH TY3H6, CYHIpa OHPHHUYH TEHr1amManaH HMKKMHYHCHHH

2 2—
xapnab afupcak, y xonza 3f (x)=7 —x; f{x)= Jx"a— H3-

=L XOCH 6yAamH. JHaM
X

nanrad QyHKUHA XOCHA 6Y/A4H.
2 —xt
TexkwHprw. [ (x) =

GyHKUHARA X HH L 6uaan
x

l)= 2‘;—1 Xocua Gyjagu, cyHrpa
X

+

aNMalUTHPaMH3, ALHH f (j

TOIMITAH HATHXKANApHH OGepH/IraH TeHr/iamara Kyhcak,

— -_ 2
+ 2 20 —1 = @g_ﬂﬁ_jzxcai"_:x@x:x
k14 3x 3r
6yaanH.

2—x?
€YHM TCHIVIAMAHHHI HAAH3H

Jemak, tTonuarad f(x) =
3KaH,
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5 (f2x+1)+2(2x+ =2
[f( 1,)+g( "l):_-x‘xqél CHCTEMaH:! KaHOaT-
x— x—=

NaHTHPYBUH f (x) Ba g (x) PyHKLHANAPHH TOMHHT.
Eunw  AsBan cucremana KaTtHawaétran f(x) Ba g (x)

$yHKUKANAP aPryMEHT/apiHHHT GHp XWa1 Gy/HIIMra 3pHILAMH3,
ByHunr yuyn OupHHun TeHrnamaga 2x 4 1 ={(=>2x=(—1

X
=2 ajJmau-
x—1

AIMALITHPHILHH, HWKKHHYH TEeHr/amMaja 3ca
THPHLIHH GaxKapcax,
fO+20=t=1,
[D+e@)= "7 2#1
TEHr/1aMajap xocun 6Yan6, GyHaa GepHAraH CHCTEMa
fA)+2g()=x—1,
f0+ew=—
CHCTEMara TeHT Kyuiu GYyAHwuMHH KpHl MymxkuH. DBynpan

,.()_ -—4x+l x—341

JNapHH xocu.n KHJAMH3,

.x+1Ba glx)= , x#1 eunm-

MycTaxna ewiur yvyH MMcOA Ba MacaAairap

1. Kyfinparn GyHKUNAIAPHHHT XYCYCHA KHAMATJIapHHH TO-
NHHT:

a) &) = ————=: [(0). (1), [(=3)

-+3 +2
6) [(x) = VI —4x [(—1), [@). [O)
B) f(x) = Vg‘ L 1©), f(1), f(—2y

) f(x) = — [0), f(—=1) f(100).

2. Kyinaarn GyHKUMANADHUHT rpadMKA2PHHH SICAHT:
A y=2x—1, y=x24+2x—1, y=— . y=‘+3-
! ’ PN 42
1
=xP—5y=(x—1P—8 y= 5 y=
yl -5 y=x—I1P—8, y (1_4).+ y
(x+ 12




6) y={l, arap x < 0 6y.aca, .
(x —1)%, arap x >0, 6y.ca;

y = {[xl, arap — 1 < x < | 6yaca,

2 —x?, arap |xj> 1 Gyuca;

(1, arap —2 g x < — 1 6Yaca,

—x, arap — | < x < 06¥aca;
Y =ly=tx+ 1| ——1y;

1, arap 0 < x < | 6iaca,

y=1l —|d|—p+ 1

B) Arap f,(x), fy(x) Ba f,(x) dynkumsaaap [a; b] aa amuk-
JaHran xamga f,(x), f,(x) dyHkuusnap verapaanran 6ysimaca,
Y XOU8A KYAMAarH GYHKUMSTADHHHT 4erapajaHTaH/IMIH XaKuia
HIIMa neﬁnmfmv;am;n( )fl )+ Fal), L) + fax), fr(x)-fo(x)

X (%) [i(x)

h& L& 5 e

3. Kyfmgarn ¢yHKUWAJAPHHHT MOIHOTOH.IMK Opa.THKJIAPHHK
TOMHHI:

y=1—2x, y=x° y=3—2x—x% y=

|
x4 1

X

= | — x+x? ’

4. y =(x—2)(x + 4) dyukuusHuHr rpadHruaaH  doiigana-
HHG, (x —2)(x + 4) >0, (x — 2)(x + 4) <0 TeHrcHaMKNADHH
€YHHT.

5. y = x* — 7x — 3] PyHKUHAHHHT rpacdHry:

a) A(3 —43), 6) B(—8; 89), B) C(—5; —22) nykra-
JIapaH VTaaHMH?

6. b HuHr KaHAaR KHAMaTHOA y = x® + bx— 19 QyHKuHs-
HHHr rpaguru (— 11, — 30) HyKTagar yragu?

7. Arap y = ax? + bx — 48 ®YHKUHAHHHT  rpaburH (1; 2)
Ba (2, 10) nykranapaah yTHIIH Mabaym 6YJica, @ Ba b HH To-

THHT,
8. a) Arap f(x) = Vx:l Ba @(f) = Lk el

1y

6y.1ca,
f(@()) we Tomunr. ,
6) Arap f(x) Vx’—l 6yca, f(Y X+ 1 nu Tonuur.
B) Arapf( =) ) xtl. x#= 1, x5= —2 6%aca, f(x)

x

HH TONHHI.
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r) Arap f(l + —%—> =x*—1, x5£0 6yaca, f(x) wu 10-

TMUHT.

N f(x) =ax*+bx+c 6yaca, flx +3)—3f(x+2)+
+ 3f(x + 1) —f(x) = 0 sxauuHu HCGOTIAHI.
9. Kyfiugaru ¢yHKLHOHAT TEHIVIAMAJapHA €UHHI:

B (=~ DI+ () = 25 0 10+ 57 () =2
[ x 3x—2 13x — 4.
B) Qf(x-— 1)h3f< 2x + 1 ): 2x — 3¢
10, Ky#ugary cuctema/sapHd €uMHr:
a) {f(2x+ D+oex—1)=x,
FQx—+ 1)—2¢(x—1) = 2x%

6)

fx+ 1)+ xpx+1)=2x,

x4+ 1 =1\ _ .
) +e =)=
B) {;(2x+2)+2q>(4x+ H=x—1,

x—D+o@x+1)=2x

r) {f(4x+3)+x(p(6x—{—4)=2;
fCx+D+o@Bx+1)=x-+1,

1) (fBx— 1)+ ¢ (6x — 1) = 3x,
fx+ D4+ x2ex+3) =2+ +x

e) {f(Zx——l)—i—cp(l —x)=x+1,

f(x:—l)+2cp(2x—lf-2 ):3'

11. xOy 1ekuCIUKAZ HYKTaNap TyMJaMHHU TOMHHI:
1) y =18x—2| +2—3x 2 y=ix—3+2x—1};

3 y=lx+2[—|x—2|; 4) min(x, y) = 1;
. 5) max(ix], ly) = 1 6) max (x, y) = min(lxl, lyl)
7) xl+ 1yl =1; 8) lx+yl =yl +y;
D y=k+ 1| —=2x—2/+ 10) xix]+ylyl=x—y;
+lx+ 2] —x
2—x—6 _l_r_1_x’
Wy="%—5777  PI=7% |
13) y =xsiny;, 14) y =13 —x2 —2x.



VIII 606. HOONAJIAPHU ARAHAH AJIMALUTHPHLI
1- §. KYNXAA TYAUYHYACH

AnreGpa ¢aHuaa GMpxal Ba KYNxail TYWYHYanapH, wy KyM-
JajaH, 6yTyH pauHoHad W¢oAa TYWIYHYaCH MYXHM aXaMHATIA
sraaup. By TywyHyanapHHHr acocHi xoccanapd GHjaH TaHHWHG
YHKAIHK,

67- Tavpud. bepusrean romavaym y3eapyeiusap, coRaap
6a yaapHuHe 0apa)alapuru Kygnauimupuws amasu épéamuda
6oraatduzan ugoda 6upxad Oeturadu.

Mucoan balx, 263(— 3)bc?, xy® Ba Gowxanrap GHpXaara
mucon Gysa odanu

Arap Gepuaran Gupxapmr. 20°(— 3)bc? = 2(— )b =
= —-6b%? K{puHHILNLA €3M7ICa, Y XONAa XOCHI KHIHHraH Hoaa
6upxadHuMe KaHOWUK waxkau Re6 atanagd. DHpXagHHHr KaHO-
HHK WAKJIHHHHIT COH KYMaATYBUHCH Oupxadwune Kosgpuyuen-

mu pefinnagy. Arap Gepuarah GHpxan x, y, z yarapyp-
uynnap B2 A XakH{HA COH €paamuia

Axk, y 'S zh,, (1
KYpHMHHWKAA Gepuaran 6y.aca, y. xonpa k, + ky + + k,=

=m coH wy OUPXaiHHHT dapaxcacu je6 atanajm,

68- tavpud Acap bepuszan Hordan ¢apxau 6upxadiap
bup xua apeymenmaaprunz bup xua dapaxarapudan ubopam
6yaca, y x040a 6yndati 6upxadrapru yxwaws Gupxadaap dedu-
Aadu.

Mucoa. 2x*°z; 3x°y°2z — yxwaw GHpXapnapamp.

69- TarpHd. bup neva Gupxadnune arcebpaux GQurun-
ducu K ijnxad Oetivradu.

Mucon, (x —yp, x*—2x*+ 5x + 3; §+%+§u¢o-

panap Kynxan 6yau6, I++_I -+ x? + 4% < + x3 kabu npo-
y

AdNap 3ca Kynxan smac.

Kynxagnap y3uHHur GepHAHWIHI2 Xamaa XaAJapHHHHT KO3~
dHunenTapura K2pa6 KaficH COHIM MAHAOHra MAHCYS 3KaHJIH-
FHHH aHHKJall MYMKHH. P COHJIH MaijoH Gepwiaran G6yJCHH.
Arap a,, a,, , a,€EP 6yau6,

f)=a"+ax"" +  4a,8,%0 (2)

Kynxax Gepuaran 6yaca (n€N), y xonpa y P consu maiidon-
Oa Gepuscan n- Oapaxcaru (deg f = n) xgnxad neAnnaiu.
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Mucoanap. a) f(x) =3x® — 2x* + 6 k¥nxan Q connap Maﬁ-
Jouuaa GepuaraH YYHHYM IapaXkaidd Kynxapiup;
6) [(x) = V3x—08x+nx®+ x XaKHKHA conap Mafi-
AoHHIa GepriraH Kynxanaup;
B) f(x) = x — (1 — 3)) x®+i®+(141) 2 + -;— KOMIJIEKC

COHJIAp MaiOHuAA Gepraran Kynxayaup;

) Ty(x)=2"4+2 7" + log,x Ba T,(x)=sinx + 3 cos x +
+ 5 tgx kabu udosarap x §yarapyBuuri HMcGaTaH TpaHCUEH-
JeHT aMaJnapHH V3 HYWra o/raHu yuyH Kymxan smac.

MannymkH, Kynxaanap Gepuanwura kypa GHp V3rapyBun/H
Ba KYN ¥3rapyBuwid Kynxallapra akpanagH.

70- raspud. 1) Acap (2) nHune 6apua xosdguyuenmia-
pu 6a a, =0 6gaca, y xo10a f (x) Hoab kgnxad Oedusadu sa
f(x) =0 kgpuruwuda éuradu. Acap f(x) Kjnxad x HuMe
6apua Kulimamaapuda a ra redHr 6yaca, y x010a [ (x)=a
Oeliu radu;

2) Aeap f(x) = apx" + a,x "' + +a, B2 Q)=
=b" +bx " + +b, kynxadaap yuyn a,=b,
a=b,. , a,=b, 6yaca, y xo04da f (x) Ba ¢(x) ainan
mene Kynxadaap Oeduiadu.

3) Aeap (2) da ay=0, n =0 6gaub, f(x) =ay® =a,
6jaca, y xo4da [ (x) Hu noaunwu dapaxcaru (degf =0) Jdeb
amasadu.

3') P connn manonna f(x)=ax"+a,x"" + +a, ,x+

+a,(2) Ba @(x)=byx "+ + b, (3) xkynxagaap Ge-

pwiran Ba f(x) Ba (p(x) 6y KynxannapHUHC yHKUHOHAN
aHHKNaMacH GYJ/ICHH AEMHK.
8l-teopema. bepusrean P da anuxaanzan f (x) Ba @(x)

Kgnxadaap yuyx _
fO) =o() & Fl)=e)

6yradu.

Hc6orn Teopema waprura kypa f(x) Ba ¢ (x) nap P pa
aHMKAaHraH Kynxainap 6yiu6, f(x) sa @ (x) nap 3ca ynapuu
anuKoBIM yHKuMsIapaup. Arap f(x) = @(x) 6FicHn jecak,
y xoana (3°) ra acocan Ba f(x) Ba ¢(x) Kynxaa GyaralwaHrd
yayn f(x) = @(x) 6fnanu. f(x) Ba @(x) nap nonv 6§amaran
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(deg f = n) papamaaapn Kynxagnap G6y:cuH nelumk, f(x) =
=g+ ax"' - +a,; ¢(x)=b, SHbx" L 4b,
6yacuH, ¥ xo11a f(x) = ¢(x) 3KaHupan a,=b, Ai= 1, n

(4) 6).’.’1"6, v onP YUYH fm= aoxoﬂ + alxoll—l + +
+a, @00 =bxd + b x" + + b, 6yau6, (4) ra
acocan [(x) = ¢(x) 6V1ans. Bymran f=¢@=>F = ¢  sKkaud

Keau6 uHKaau, f=¢ 6YICHH 1eANHK, YV Xoa1a MxTHépHii x, €

€P vuyn f(x,) = a,xo ~+ a, o+ +a, Ba @(x)=

= byxy +b,x"7' + +b,, v xoa1a, (4) ra acocan f(x,) =

= @(xg) Ba A(x,) = f (%)) —¢(x)=0 6%u6, P ma h(x) kyn-
Xal HOJb Kynxaira aii.iaHaau. Byupan [ = ¢ =>f=¢ 3KaHu
kean6 unkau, Jdemak, f=g¢ef=¢

Mucoa. f()=x*—4x+—2x2+1 a q(x)=—4x+ 22 +x3+41
Kynxaniaap V3apo teHr kynxaanapaup f(a, b)=(a*+ 3ab)(2a>—
—2a) kynxaaan upoga GepHaran 6y.acuH jJeRawk Ba f(a, b) 1a
TeTHUWIH aMalJapHH KeTwa- Ker Gaxapuw hatkachia f(a,
b) = 2a® + 6a'b — 2a% —- 6a*h® KYNXAZHH XOCHJ KHIAMHS3.

Arap Gepuiran ngoiajia KaTHalaéTraH amajJaphd  Gaa-
pHLI HaTHXacHia siHa XaM copda wudogara ra GYJHHcA, Y XOut-
Aa XocHn GyaraH HatHKa Gepuaran MQolaHHHT aitHaH aaMall-
THPHJITaH HATHXKAacH aeliHaalH.

71-Tavpud. Aeap kgnxad yaapo yxwaw Gjamazan 6up-
xadaap durunducu épdamuda bepurzan 6Gyrca, y xoada y Ka-
HOWUK KypuHuwda Gepuiean Kgnxad deituiadu.

Kynxagnap Gepumnwn xuxaTaan TypJau Xwia GYJHIIH MYM-
KHH. Arap K¥nxalja KaTHawaérraH yarapyBumwiap COHH HKKH
Ba YHRAH OpTHK G¥.aca, y xonpa GyHiall KynMxaAnapHHHT HYHAA
CHMMETPHK K¥NXallapHK VPraHMWHHHT V3Hra XoC MYXHM 10-
MOHJIapH MamKyz,

72-tavpud. Aap T (x, y . 2) kynxadoa xam-
Rawaémean x, y, 2 Y32apyeuurapHUHe YpUHAGDURU UX-
muépui mapi3da aamawmupcax xam gseapmaca, y xosda Gyr-
Oad Kynxad cummempux Kiynxad delusadu.

Mucqn. fx, y) = 2x* 4+ 7% + 9x*y® + Txy® + 2y* cvm-
METPHK KYNXapnup,

Y6y
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n
P(x. y. =2 A, My @)
il
kynxapna k, + !, + g, =n, Ai= 1, n napHHHr Munaa
3Hr KarracH P(x, y, , 2) HHHT papaxacH nefMnanu, arap
kR, 41+ +q,=n,ANi=1, n6¥%1ca, y xonma P(x, y, .

2) n- papaxand GHp XHMHCJAM KynXan neAunagd.

Mucoa. P(x, y) = 5x3y* + 4xy* — 6x%y® 4 3x'y xkynxan
5- napamany GHp MKHHCIH KYMXaanup.

82- Teopema. Aeap dapawacu k 2a menz Gygrzam bup

acuncau f(x, y, z) kynxadnume x, y, 2 {aeapysuu-
Aapunu t,, t,, t, 2a armawmupusca, 6y xynxad t* xy-
naiimyeeuaapea s2a 6jaadu: f(tx, ty, tz) = 1'f (x,
Y. ' 2).

Hc6otu bBepunrau f(x, y, 2) = E A‘x"‘ y'i 2%

i=1
Kynxan OHp IKMHCAH Oysiranamrd  yuyH k, + [ + +
+g¢=kANi=1,n

SuaM Kynxaauuar ywoéy A,x ki y h

2 afpum xagu-

HH oaub, yHjaru x, y. , Z HH I, Y, {2 Ta anmaw-
THPCAK, y Xo/ja
Al (xt) ke (ty) b (thq' = tk Alxk'y" zq,

Kesqub 4MKaQH, YyHRH &, 4+ [, + +¢,= k. ByHgan xyn-
Xajnaru Xap 6up Xan s KynaAtyBudra 3sra Gy.agM, gemak,
f(x g , 2) 6Mp KWHCIM 6yarasH yuyH t* xamma xaa-
JIAPHHHT YMYMHA KynafTyBuHcH 6yan6 konaau. Illy 6unan Teo-
peM? HCOOT KHAHHAH,

Mucon. f(x. y, 2) =axy + byz +cxz 6yacun, y Xoama
[x, ty, tz) = t*(axy + byz + cx2) 6ynann.

KynxapnapHuir GepHJHIIH y3Wra Xoc axamusaTra 3ra:

I fl=apx"+ax™" + +a, ,x+a, Kynxan
X Y7rapyBud apaacHHHHI nacaiu6 Gopuwl TapTu6Haa Gep:in-
raH.

2 @x)=0ay+ax+ax*+ +a,x" KynXan x HuAr
napakack ouM6 Gopumn TapTuGuaa Gepwirad,
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3. flr, y,2) =axr® +dety + |x + by* + cyz® + ky + 2’ +
+ | ;nekcuKorpadMk Xo/aTHAa GepHaraH Kynxapm;

4 P(x,y, .,0=P(y ~+P,_ y.. .7+

+ . + P, (y, , 2) Kynxan GHp ¥3rapyBYHHHHT japa-
Jacu macafin6 GopuiuM TaprH6uia €3uJra;

5. P(x, y) = (a1,x* + ayyxy + Gpy®) + (31x + a5y) + ay
Kynxafna aprymeHtiiap OHp KHHCJH TapTH61a Koflawrad.

2- §. KYNXAQJIAP YCTHAA AMAJUJIAP

P coHnn MaiiloHZa aHHKJaHTaH

n
fx v L= 3 AaMgh
i= 0
Ba
n
ol y L 2)= 2 B xtiyh 2
=0

Kynxapaap GepHaraH GYacHH.
73- Tabvpud. P conau maidonda awusranean f(x, y,
,2)ea @(x, y, .. ,2) kijnxadsaprunz durunducu ea
xgnaummacu 0e6 f(x,y, .,2+olx y, ...,2) Ba
Flx, , 2)-9(x, ¥, 2) xgnxadrapea admuiadu, 6ynda

f(x, g, L)+ ok Y, L 2) = DA MM 24
i=0

+ 3 Bty

i=0

64aub, moc xadrap Kosgguyuenmaapurune UUFUROUCY OAU-
Hub, cyHepa yKU KaHORUK Kypunuwea Keamupuisadu, xgnaim-
Macuda [+ 0, ¢ = 0 6yaca,
f-9=A,B,x hthts  ht 1 2 4B R i e
6jradu.

By 1okopnaarH MabayMoTiapaaH KYpHHHG TypHOAHKH, arap
deg f> deg @ Gyuaca, y xa1na deg(9+ f)<<degf Ba deg(f-¢)<

< degf + deg @ 6ynann.
74- Tabpud. A2ap P conau malidonda bepunzan
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n
P(x, y, L )= 2 Axtight M

{ =0
Kynxan yuyH
Py, 2= X(—Ax"y" £y
=0
xygnxad masxyd 6gaca, y xonda — P(x, y, . , 2) Kynxad
P(x, y, , 2) Ta KapaMma- KapuiH Kynxajl Aefiuiaju.

83- Teopema. KanoHux kjpuRuwdazu uxkxuma Hoadaw
dapiau kynxadmune:

1) kgnadmmacu xam Hoadan apxau 6faradu;

2) xynaumyewurapdan b6upu 6upxad Ogamaca, y xo0ada
Kjnadmma Kkygnxadda xew 6jamazanda uxkuma xad 6ijaadu;

3) kgnaimma xgnxadnune dapaxacu Kynatmyeuu Kynxao-
Aap dapaxarapurune Uurunducuea mene 6i.1adu.

Hc6orn TeopemaHHHr wraprira kypa

f() = ap" +ax"" + +a,

) =byx™ ~ bx " b,

Kynxagnap GepuiraH xauia b,s=0, a,5=0 6yacuH y xonaa
f-o#0 6T1aan DBvhaan 1) #uHr uc6oTe KeM6 uHKaalu

Kynakhryeun kinxaiiapian Xeu GUPHHHHT Gupxal 6y.1a oa-
MacaIMrd KinmahtMaja xey 67.1MaraHia kaMula MKKeTz Xaa Oy-
JHLUMHH TabMHHIAAIM

Ilaptra wipa a,=0 bs=0 s3kanwreizk ‘(X (v -=
=agbx " + —a, b, =b,ua,_ r—a.b, 6y146
a,# 0, by 0 3KaHagaH gph, =0 6Vaal:. OyvHiaw deg(f¢) =
=m+n=degf -+~ degg 6%1aan L\ 6uian reopemz ncbor-
JlaHajH.

Kynxainn Vwmn Bz KVNAHTHPHIL aMallaph KYRKIAT) Xoc-
cajapra sra:

“ R(x), Tix), Qux), -—-Rw)cP

.T)-Q=R- (T Q
+7)-
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By xoccanapnu GeBocnuTa I0KOpHAA KVPHG JTH/AraH Mapny-
MoTJapra TasHH6 HCOOTJAll MYMKIH.

KynxannapHy KynaATHpiilUHKHT, V3Hra XOoc TOMOH/APH MAaB-
Xya 6V/HG, YHH COMaNAlUTHPHIL MAKCaJHAa KYAWAArW cxema-
THK KYPHHHIUHH KeaThpamus: f(x) = apx" + a, x =l +
+a, m ) =bx" +bx ™ + + b, ra KynafTupuw
CXEeMacH:

F(0) = apx” + ayx™~' +a, x+a,
bx™ | apox™ " +ap T a,_ b ™! +a,bpx"
b,xm_l aoblxm+"_ l+ ~%_a"blxm—l
bm a, , bx+ab,
; lagbot "+ @by + (@b -+
¢ i+ @b, , +~a,_, rbm)x+apb,

Mucoaaap. 1. f(x, a) =4x®— 4ax® —5a’x —8a® pa
@(x, @) = —x3+ 22 4 2a%x +4a®, ¢(x, a) = 5x* —bax® +
+ 9a® kynxannap Gepuaran. T(x, a)=f (x, @) + @(x, a) —
— P (x, a) KYyNXaaHH TOIMMHHI.

Eunw. Kyfingaru cxeMaTHK KywiHIIra acocaH:

f(x, a) 4 — dax? — Sax — 8a®

¢(x, d) —x -+ 2x2 + 2a%x + 4a®
+tl—¢xa| —5° +5ax —9a°
T(x,a) |=—2x* 4@+ 2)x* —3a*x —13a®

2. fx, @) = x4 —3a%x® + 2xa®* —a*® Ba @(x, a) =2 +
+ x%a —~ 3a@® KynXajJapHHHT KynafiTMaCHHH TOMHHT,

Eunw. f(x, @)-9(x, @) HH TONHII Y4yH IOKOPHAA KeJTH-
pwiran KynaATHpHII YcryOGHDaH (oAnanaHaMha:
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¢(x, a) flx, @) = x* — 3% + 2xa® — a*
23 27 —- 6x%a? + 4x'a® — 2x%at
x%a x%a — 3x%a® + 2:%* — »*ab
—3a* — 3x*a® + 9x%a® — 6xa® + 3a
[-o= 2x7 — (6a* — a) x® — 3x%a® + x'a® + 9%a® —
—x*a®* —6xa® + 3a’
3- §. KHCKA KYMAARTHPHLI ®OPMYJIAJIAPH BA HbLIOTOH

BHHOMH

KynxaanapHy KynafATHDHII EKH TEHrJaMa Ba TEHICHATHK-
JlapHH €UHLU JKApaéHuia Taiép qopmyaanapiaH yHymaH dofga-
JIAHHUI MAaTEMATHKAHH YPraHHIUAA aJCXHAA aXAMHMSATra 3rajHp.
By dopMy.ianap MaTeMaTHKaja KHCKa KynaATupuu dopmy.ana-
pH HoMH GWAAH MaWwXYpAMp:
r Gty =x+y?=x+2y+ 4
=) —y) = x—yP =2 —2xy + 4
x—y)(x+y) =x*—y
(e y)P =4 3Py 4 3y + 2.
(x —y)® = X — 3%y + 3x® — 4.
=9 —xy+y) =2 —p.
x+ 9 —xy v =+ ¢
(x+ a)(x + b) = x* + (@ + b) x + ab.
x+0) x+b) x+)=r+@+b+o) £+ (b+

+ ac + be) x + abe.
10. (x, + x,+ +x)l =2+ 2+ + 22+
+ 2 (xx, + x0x9 + +x, X))

f(x, y) = xn—l + xn—?y 4+ xn—J y, + +xy n—2 + yn—l HH
@(x, ¥) = x —y ra KynaATHPHW TaNal KHJAHHA®TraH GYJICHH,
y Xoaaa

©END ;A W=

x n—l + xn—zy + xn—:i yz + + xyn—2+ yll—l
x P + xn—l y + xn—z y + + x,y n—2 + xyn—l
—y ___xn—l y __xn—z y. _ _ ___xyn—l _yn
%" — yn
11—~2823 161



s (x—y) (" Ty + +xy" 4+
+yn—l)=xn_yn
ByHH KHCKaua
(x—y) Exn—lyr—l=xn_yn
il

KYPHHHLIAQ €3HIO MYMKHH.
IOKopHaa XOCHJI KWIHHraH HATHXKaJjapra TamHraH Xoaia
KyAuaars Tafép HATHDKAJMApHH €3HL MYMKHH:

P g (T — Ry _

—y ™7
Lo Y = ) (6 —xty + 0 — P +xyt — ),
AL = b ) (O =Ty T A — +

+ y2n)
¥+ g = (x4 y) (¢ — 2 + 2y —xy® g,

Hoomon 6uromu nHomu 6uran Mawxyp 6jrean ywby dop-
MYaa GJpunaudup:

(@+b)*=a"+Cha™'b+Ca™ b +Ca" b +
+Cab".

Hc6oru. By éiwima xakHkaTaH XaMm HKKH XaA AHFMHIM-
CHHHMHT n- fapaxacH (@ + b)" nn GepumnuK Kypcatamus. Bynuur
YUyH MATeMAaTHK HHAYKUHSI yCcyaulaH doitranaHamua,

n=1 6yarauga (@4 b)" = (@a+ b)' = a + b ypurau.

n = k Gyaranja (a+b)"=C2a"+CLa‘-'b+ +
+Ci bt ypuuin ne6, y n =k 1 yuyH JpHHIH 3KaHHHW Kyp~
CATaMH3.

Byuna \
@+ b)"=(@+b)*@+b) = (a+b) %Cia" b
i=0

69116,
Cia*+Cla*'b+ +C aptt HChpt

a | Cla*'+Cia*v+ +C e +Crap *
b |+Catv+ ...+ b+ Cip*!
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Cha™ + (4 Chad+ ... + (" +Chat* £
+ChptH

xocha Gynaam xamaa ci'+ct =C'/f+|; Ccr= CE.H; Ci= C',.T_}
3KaHHHH 3BTHOOPra oJICaK, y Xouaa

@+ =Clyra*t + Chpdtb+  + CiHpt!

XocK1 6yH6, opmyna n =k -+ 1 yuyH X3am JpHRAM 3KaHH
KeJIHO. YMKAJH.
Hemak,

@+b"=Cha*+Caa"'b+Cl" P+ .. +CUH" =

= :: Cia»' b

i=0

KYPHHHIIMAArH OHHOM EfMJIMACH TYFPH 3KaH.
Arap a=0b =1 6yaca, y xo1za

n
M= )_: Cn,

ABHI GMHOM EHMIMACH KOX(PHLMEHTJAPHHHHT fFMHaucH 2"ra
TeHr. Arap n —i=a; { = ne6 Ba a-+p =n BH xHcobra
QNHO, I0KOpHIA KeATHpHATaH dopMyJiara Kyalacak, y Xouaa

@@+b" \1 a" b —ar:l;l a*p®
(a+ﬂ=°n)
KypuRdliHaary dopmyaa xocua 6yaub, 6y ¢popmyna GHHOMHAN

K03(PHUHEHTJIADHHHT TaKpPOPJAaHYBUH YPHH anMauurdpHl GujaH
HponaJaHraH KypuHuwn GynanH.

By KoHmaHH m Ta KYLUWIYBYHHMHT 7- JapaXacH YyyH XaM
€3Hl MYMKHH:

@+b+...+0"= 2 al
Y T8 o p al Br...y!
a4 Bt 4 ymn
a®p® c.

=0
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Sugn 6uHoM (GopMyNacHHHHT afpHM XOCCAJIAPHHH KJPHG uH-
HAMTHK.

1) (a+b)" munr &mamacupa (7 + 1) Ta xag Gynamm;

2) EfnnMana GHpMHUM XALHHHI NApaXkasiapH I0KODMAAH MacT-
ra KamafHG6 Gopca, HKKHHYH XAAHHHT JapaianapH optb6 Go-
panH,

3) Bunom éfimnmacHaarH  Xamaap  KOI(HIHEHTIAPUHHHT

fmeuHancu 2" ra Tewr,

4) Buxom @éAunmacHiuHr GowMaaH Ba OXHpHAAH GapoGap
Y30KJIHKAA TYpraH XainapHHHHT K03(gHUHEHTIapH {3apo TeHr
6ynany,

5) Arap 6uHOM napaxacH TOK Oy.aca, GHHOM @EfwiIMacHaa
HKKHTa, arap xy¢pT 6yaca, 6uTra 3Hr KarTa KO3I(PHIHEHT/H
Xan 6ynagn.

BuHoM éfmiMacHaa McTaNraH XaaHHMHT HuwopacH, Ko3ddu-
LIHEHTH €KH AapaMachHH aHHKJAW y4yH yMyMHA Xaa ¢opmyna-
CH Jae6 artajaauraH

Tyo =Cna"*b*
¢opmyaanan ¢ofinananunaiy,

Mucosn Ba Macananap euwm
Mucoanap. 1. (x+2)° éiuIMaHHHT YYHHYH XaJMHH TOMHHT.
Eww. T, | =Cx°2 = 10-2°x° = 40x°.

Oupy afiHaH aaMAWTHPHMILAAPHK KYpu6 §ramua,
2. X+ x5+ +x5) @ +al+ + a ) —ayy +
+ayx, + +a,x)?

HH ailHAH aJIMAITHPHHT.
Euyum. Bynga

(d+x3+ +xD@i+a+ +aj

KynmafiTMaza GNPHHYH KaBC HuHjar¥ Xap OHp K VILMJIYBUHHH
HKKHHUM KaBC HYHJArH KylMAyBuwnapra O6dpma- 6up KynaiitH-

U6, HaTWxanapuu Kyuwicak, y xomma alxlAfi= 1, n, j=
1, n xypuHMMzaru xagiap MMFMHAMCH XOcHA 6yaamu, (a,x, +
+ a,x, + + a, x,)* H1 ouHO uMKcak, g} X] 4 g2 x 3 4
+alxl OGunan 2 (xx,a,a,+ + a6 xy + +
+aa,_, x, | x) KypuHHwmAAarH HPoZA HHFMHIMCH XOCH.1 6~
JajH. TonwiraH HaTIDKaNapHH Y3HHIHT YPHHra KyHuG, TerH i-
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MM aMa/napin GaWapraHiaH cyHr, HaTVKaHW KyMWmarM KjpH-
HHIWAA €33 0/1aMH3:

of + x5 + + x3) @i + a3 + + ah) — (@ +
+a, x )} = (ayx; —a1x,)* + (@5%; — ayx,)* +

+ (an Xp1 0, xn)z'

By Hatwka Jlaepanx adnusmu ne6 atanajm.

3. (a+b+c)@a+b—c)l@at+c—b)(b+c—a) un con-
JaNauITHPHHT,

Edanuw @+b+o)la+b—c)@at+c—b)(b+c—a)=
= [(a+b) +cl [(a+b) -« [c+(a — b) ] [c— (@—b)]| =[ (a+b)*—
— 3 [ —(a — b)*] = 2a*h* + 2a%? 1 2b%c® — a* — b* —c*.

4. (ax+by+cz +di)*+ (bx —ay+ dz—ct) + (cx—
—dy —az+ bt + (dx +cy — bz —at)® HH CORNANAUTHPHHT.

Eunw. (a®*+ b%y? + 22 L+ d*? + 2abxy + 2acxz +
+ 2adix+2bcyz + 2bdyt + 2cdzt) + (b2 a’y*+d*2? + ci*—
—- 2abxy + 2bdxz — 2bcxt — 2adyz + 2acyt — 2cdzt) + (c®x2+4-
+d?y?+a%2® + b — 2cdxy — 2acxz+2bext+2adyz —2bdyt—
— 2abzf) 4 (d®x*+c*y? b2t +-a? 4+ 2cdxy— 2bdxz — 2adxi—
— 2bcyz — 2acyt + 2abzt).
duaM yxwatn XagnapHH Hxuamaal, xoaraH undofaHu rypyxiaw
ycynuaan ¢ofinasann6 KynafTyBudlapra ampaTcak, HaTHXajla
Gepuaran Aurunan (@* + b + ¢*+ d°) (x*+4* + 22 + ) kynafT-
Mara TeHr 3KaHHHH KypUW MYMKHH. DBy rtesrsmk 3Sdsep ad-
HuAmu HOMH 6WJaH MaurXypawp.

5. Py=(x+1D(x+2)(x+ 3)(x+ 4 + 1 nu t§na Keaa-
paT WakJIga TICBHPAAHT.

Eunm. Bepuaran kynafiTMauH MKKWTZHAaR KHIHG IUyHAaR
ryPYXJafiMH3IKH, HAaTHXAla XOCHJ GyJaaMradH Kpaapat yukainap
KVMafiTMACHHHHT HKKHHYM XafH Sx OVJCHH, SbHH:

Px) =1(x+1D x+ ] (x+2) (x+3)] +1 = (x*+5x+-4) (x*+
+5x+6)+ | =(x2+ 5x)2+ 10 (x? 4 5x) + 25 = (x* 4 5x 4 5)%.

6. T(x) = x®—3x% 4+ 5x — 15 Kynxagu# KynaAtypuwiapra
aXKPaTHHT.

Eunw: 7 (x) o4 KynafTyBunIapra axpaTHIIZA TypyxJaail
ycyqaH KyJah:

T)=(x*—=3aY+Gx—15)=23(x—3)+5(x—3) =
==(x—3) (x?+5).

7. a® + b + c* — 3abc M KynafATyBUWIapra aMXpaTHHT.

Eunw. ByHunr yyyn Gepuwiran udopara 3ab(a -+ b) Hu
KywH6, afinpamus:
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a® 4 PP+ —3abe = a®+-6*+3ab (a+-b) +c>—3abe— 3ab(a +-
+b=@+btP+c—3abl@a+bsc) = (a+b+c) lla+
+ b)2 —c(a + b + c*] — 3ab
(@a+b+c)=(a+b+c)(a+ b + ¢t —ab—ac — be).
8. f(x, ¥, 2) = xy® + x2* + yx® + yz® + 2x? + z4® cumMmet-
PHK KynXaaHH CHMMETPHK (YHKUMA KYPHHHMIUHMAA TACBHPJIAHT.
Eunmw f(x, y, 2) = xy® + x2® + yx* + yz* +2x* + 2y® nu
4+ ¥+ 2) (xy + x2 + y2) = 2%y + x*2 + xyz + xy* + xyz +
+ y*z2 + xyz + x2* + y2?

Hdoaa GunaH TakKoc/Iacak, 3 xyz OPTHKYA SKaHH KYPHHHG Ty-
pH6au. Arap t, =x 4y + 2, t, = xy + x2 + yz; t; = xys an-
Mawrrdpuiiap Gaxapcak, y xonaa f (v, y, 2) = 1, — 3y Ki-
pHHHMIDHAArH Hona Xocwn 6ynagu.

9. f(x) =x*—x®—x*+2x—2 xynxaanu R 1a kynaii-
TYBUYHJIAPra aXKPaTHHT,

E4yxm, ByHunr yyyn HoMABIYM KOS(DODHLUHEHTAPHH KH-
PHTHII ycyaunaH ¢ofifanaHaMH3, SiLHH

f)=xt—x®— x4+ 2x—2=(x®+ax + b) (x®* - cx + d)
HH €3H6 MKKHM KYNXaAHMHT TeHMJHK wWapTHiaH GoAAAIAHAMHS,

ByHna xaBcaapHH oun6, cyHrpa KOIGHUUHEHTIAPHA TEHIALITH-
pammua:

atc=—1,

bt+a+d=—1,

ad + bc = 2,

bd=—2
cHCTeMa Xockn 6§sHG, OyHpak @ =0; b= —2;c= —L, d =
=l1lpa=—1, c=0, d=—2 gulimaTIapHH aHHKIAAMH3,

Demak, f(x)=x* —x®—x*+ 26 —2=(32—=2)(2* —x + 1).

MycTakia euwi y4YyH Macana Ba MHCONAD

Ky#Anpard kynxagnapaH KynadTyBuu.1apra aMKpaTHHI.

I. flx) =x*—1.

2. f)=x*+x—2.

3. f(x)=x®—9x* + 23x + 15.

4. f(0)=(x—1)*+(2¢ 4 3)* —27x* + 8.

5. f(x) = x%4 5x 4 4x? — 24x — 24.

6. f(x) = x4 4x* — 6x® — 24x* — 27x — 108.
7. f=x(x—D(x—2)(x—3) —15.
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i

8 f()=(x+1(x+2)(x+3) (x+ 4 —3.
9 f(x) =(x—45"+(x—55)*—1.
10. f(x) = (x +3)* + (x + 5)* — 16.

4-§. KYNXAQJIAPHRHT BYJIHHHIIH

75- Tabpu . P conau maiidonda Gepuszan F(x, y, ..2)
Ba Q(x, ¥, 2) kynxadaap y4yx
F(x, y, =Q(x y. 2) T(x, v, 2 (1)
meneauxnu  Kanoamaawmupyewu T (x, y, , 2)  maswyd
6jaca, y xo40a T(x, y, .. , 2) ea Q(x, y, »_2) Kgn-
xadsap F(x, y, .., 2) kjnxadnune 6yayewurapu Geliuradu.

Arap Gepuaran P maiinonaaH onumdran F (x, y, , 2) Kyn-
Xan yuyH a€P, a0 maBxyx 6yam6, F(x, y, , 2) =
= a[l—F(x, Y, z” 6yaca, y Xoaaa @ COH Kymxaj-

a

HUHT  6VayBuncHaHp. Kospduumentnapn' Gepuaran kynxanm

KO3pQHUHEHT.1apHaaH HoANTa TeHr GYJMaraH KynaATypyn GHJAaH
GapK KHAaAHTAH Xap KdHlaft KynmXan GepwiraH KynXagHUHC
mpusuan 6 gaysuuaapu, bowKa xur 64ayewurapu mpusuan 6ija-
Mmacan Ofayequaap detiuradu.

Mucoa. f(x, y)= x* — y* KYNXagHHHT TpHBMA/I Gy IMaran
6ynysunnapu: x —y, xt—y? x* 4 yd, X+ 1y 4+ x4+ 40,
X —xfy + xy® —- 0

XakukataH xam, ' —y' = (x —y) (x + y) (x* 4 ¢°) = (*—
— P+ P)= TP =Py + P — ) = (x—y) (®+
+ 2y + xy? 1 ).

84-Teopema. Aeap Fix, y, . , 2) xgnxad T(x, y ..,
2)-~ 0 Kiynyadea 6yaunca, y xo0ada 6umma eéa ¢paxam 6umma
6y unma Kynxad masxcyo.

Hc6otu  Teopema waprira kypa F =T-Q w™aBxkyn,
Q(x. ¥, ., 2) HUHr ATOHAa 3KAHJHTHHH Kypcaramda. Papai
Kuaaiank, 6y xompa Q(x, y, . ., 2) Ba Q,(x, y, . 2)
6y MHMaiap MaBxkya 6yan6, Q,s< Q, 6YJacHH, Yy Xoaaa Teope-
ManuHr waptura kypa F = Q,T; F = Q,T (1) 6y1nS5, Gynaau
TQ, =TQ, 3xkauupan T (Q — Q,) =0 (2) 6ynapu. Papasra ky-
pa Q7= Q, 6yarand yuyH (2) aen T = 0 sKaHH kesHO YHKa1H,
By XOHHHr 6yaHWHM MYMKHH 3Mac, JAeMak, TeopeMa HC6OT 6y.-
.

Pannonan koabdHuHeHTIH Kynxaatapaa Oyaul aMalH Xap
1aKT Xam GaxkapuaaBepMafipn. Macanan, F HHHr Japaxkacu
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deg F < deg Q 6ysca, y Baktaa T=~0 HHHr Xap KaHzah KHit-
matiaa Xam (1) afuuar ypunau 6yamafian, uyuxku deg(T-Q) >
> degQ, nexun deg (T Q)5 deg F’

Mawaymxn, P na Gepuaran GHp KYNXaj MKKHHUH Kynxaara
Xap NOHM XaM KOJIHKCH3 GV/aHHABepMadaH. AMANHETAA Kyda
KVN Xo/WIapia KOJMQHK Kynxaa Xochia 6y/anu.

85- Treopema. P maddonda Gepuscan f[(x) Ba @(x) %0
xynxadaap Y4y

f=9xgkx+r &)
HUu xaroamaanmupyedu 6bumma ea ¢axam G6umma g(x) 6a
r (x) xgnxadsrap maswcyd 6jaub, degr <degp éxu r(x)=0
6jradu.

Hc6otu. f(=a,x"+a, _ x""' + 4 ax+aq,8a

e =bux"+b,_, x™ '+ + byx + b, Kynxanaap
Gepuaray GyacuH: arap m>n Gyaca, y xonpa g(x)==0 Ba
r (x) == [ (x) 6yarangaruna (3) afinuAr FpHHAH Gynand. Arap
n>m 6yaca, y xoaaa f(x) HH @(x) ra 6ymiu HaTHXKAacHIa

a

f)— = 5" o =a,_ x' + a,  +
+ + a, @
XocHa Gynagu, GyHaa
a,_=a,  — :" b,

Bynaan f(x)=a, b= ! x"""®(®) + R(x) 6ym6, 6y epaa
R()=a,_, P ¢1,'._2,\¢"_2 + +a, 6yragu. By ep-
za degR=n,, n,=n—1 Ba a, ¥ 0 6ymu6, n, >m 6yaca,
Y Xosipa f(x) GwnaH KaHaa@h uw Kypran 6ysicak, R(x) Gunau
XaM wyHnaf v KYpu6, f(x)=[a, b7 x "™ + a, b;' Pl

X @ (x)4-R’ (x) rampKara 3puwamMu3. Koaaukaa m JaH nact Aa-
POKAMH Kynxaa Xocwa GyAryHua GyJMW HWHHH RaBOM 3TTHpa-
mu3. By xapaén’ Gesocura f(x) = @(x)g(x) +-r(x) ra xeark-

§HM g(x) Ba r(x) HHHr sirOHanHrHHH KypcaTamu3. Qapas
Kunaiumk, g(x) Ba r(x) Aan Gowka g(x)7=g,(x) B1 r(x) =
= ry(x) xam (3) HH KaHOAT/IaHTHPCHH:

F)=9(x)gx) +r(x) 8a f(x) =) g (x) +r(x), (5
y Xxoama
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() gl —g ()] =r(x)—ri(x) ~ (6)
6516, deg(r —r,) < deg@ 6yarand yuyH g(x)= g, (x) 6yau-
wwH Ba @ (x) ¥ 0 6yaranunan r(x) & ry (x) 6yAHIWH Kepak, JeKHH
6yHHHT GYNHIIK MYMKIIH 3Mac, AeMaK, KuauHraH ¢apas HOTYF-
pi. ByHaan (3) HH KaHOATAAHTHPYBYH g (X) Ba r (X) HMHr Rro-
Ha 3KaHJHTH KeJaHO 4YHKagH.
MHcoa, t(x) = 8x® 4 8x® — 20x* 4 40x® — 50x* + 30x —
— 10 kynxaauu @(x) = 2x* 4 3x® —4x® 4 6x —8 xkynxaara
6yaraiparn OyAHHMA Ba KOJMAHKHH TOIMHI.

Eqynu.
__8x348x5—20x*+ 40x3—50x2--30x—102x* 4-3x—4x*+6x—8
8x04 12x5— 1 6x* 1 24x7 —3242 40— 2x + 1

— 4x*—4x*4- 16— 18x2430x
T —4x5—6x* + 8x°— 1242+ 16x
2x' + 8 — 6x'+ 14x — 10
T2xA 43 -4x*+6x—8

Sk — 2%+ 8x —2.

IleMak, g(x) =4x*—2x+ 1 Ba r(x) =5+ —2x* 4 8x —2.

Arap f(x) xynxan ¢ (x) kynxamra KoIAMKCH3 GyJHMHca, y
xonaa 6y @(x) | f(x) kypunHwAa GenruiaHaaM,

SHAM KYNXaLIapHHHT GYJMHWWH XakHRa KyMHIarH Xxoccas
JapHH KeJTHPaMH3. _

1° % fx), o), txEPeX) | f() ANt | o) =
=t(x) | f(x), Aanun f(x) xkgnxad @(x) 2a, ¢(x) sca t(x) za
K0a0uxcu3 6yaunca, y xoada f(x) Kgnxad t(x) ea Koaduxcu3
6yjrunadu.

HMc6oru. Ulaprra kypa @| f=f=ggpa t | ¢ =tg, =~

~[=9g=tgg=t| [

2 ¥ h&), f), ), e(MEP @) | f (1) A t=

~Ta e ¥ 10

i==
avie  f, (x) A i =1, n aapurune xap 6upu @ (x) 2a 6Jarun-
ca, y x040a yaaprunz QUFUNOUCU XaM @ (x) 2a 6yaunadu.
Hc6ortn. Iﬂaprra Kypa elfAi=1n =>f,=9g, A
ANi=T,n :\f,—tvz E"'Plz fi.
(=

(=] (o |

. whG ). ) 0 EP T )t 1f ()=
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=) | O [0, 5o (0, 1, fy(s) aapuune

Kamuda 6upu t (x) 2a Koaduwcus 6faunca, y x0408 YyrapHUHZ
Kgnadmmacu xam t (x) ea Koaduxcus 6ijruradu.
Bynunr uc6ot Geocuta 2° naH Kenn6 4Mkaan.

4 ¥, (), » (0}, t(x)EP B2 ¥ @ (x), 9y(x)
P WEPHW | fi () Ai=T n=>t@) | Y If,() 9],

=
AsHl [, (x), [, (x), [, (x) 2ap t(x) ea Korduxcus 6jau-
Hub, ¢, (x), ¢ (x), @, (x) uxmuépuii kjnxadaap 6gaca,

n
Yy x040a E [ (x) @, (x) durundu ¢ (x) ea xoaduxcusz 6jsu-
i=1

Hadu,
Hc6orn. Waprra kypa f,=tg, Ai=1,n Gyaranu

yuyH [.o,=tg o A i=1,n=t | 2 [; @, 6ynanu.
=1

5° Hcemasnean f(x) xgnxad Hoaunwu Oapaxmasu xynxadza
6j1unadu.

6° ¥ [, tx)EP:t(x) | f(x)=at (x) | f(x) Aas 0.

7°. Aeap f (x) ea t (x) xynxadrap Oup- 6upuza KOAOUK-
cu3 6jaunca, y xoa0a yaap 6up- 6upudan a+0 yzeapmac
Kgnadmyeuu Guran ¢papx xuradu.

76- Tanpud. 1) Aeap f(x) sa ¢ (x) kynxadaapuune
ymymuil Gyayewucu d (x) 6y uxxu xynxadrunz xap bup ymy-
Mmutt 6gayequcuza 6jaunca, y xo40a d (x) xgnxad f(x) ea
P(x) kynxadaapruxz vz Kamma ymymuld 6gayeducu Qedu.a-
du ea D (f, ¢) = d(x) xjpunuwuda bessuranadu;

2) Aeap deg d = 0 6yaca, f(x) ea @ (x) yaapo myb Oedu-
aadu;

3) Bepuacan f(x) 6a @ (x) kjnxadiaprure IH2 KULUK Yymy-

Mul xkappaaucu deb K [ Fx), o) ] _ [ 9l)

2a alimu aadu,
d(x)

f(x)EP Ba a€ P Gepunran GYJICHH.
86- teopema. bepuscan fi\x) kignxadnu x-—a uKxKu-
xadea 6jauwdan xocur 6jrean Koadux f(a) ea menz 6garaou.
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HMc6oTtu. Teopema mmaprunary 6y1yRuH x—a OHDHHUH na-
paxany 6yAraHH yuvH Xocu1 6yaamuran r(x) KOMJAHK & HOMMHYH
JAapMKaJH Kynxan €ku Hoab 6Yaamu, f(x) = (x —a)g(x) +r(x)
6ysn6, x = a 6yaca, f (a) = (a —a) g(a) + r(a) nan f(a)==r(a)
6ynanu. Ily 6unan Tteopema ucGoT Gyanu.

77-tavpud. bepurzan P maddonda anuxaamean F (x)
Kgnxadnu wy maldonda anuxaarean [ (x) ea @ (x) xynxad-
Arap Kgnaiimmacy waxauda ugodaraw mymxun 6yaca, y xoa-
0a F (x) nu P da xynadmyewurapea axcparyeuu Kgnxad Oe-
dunraou,

Mucoa. f(x)=x*4+2x*+x*+ x4+ 1 vu R pa xynaft-
TYBYW/IApra aMpaTHHT.

Eunm, f(x)=x* +23+x22+x+ 1=+ 422+
+0+x+l =2 P+x+ D+EFP+x+ D)= P4 x4+
+ 1) (24 1).

87- reopema. bepurean P maddonda anuxaarzan f(x),
degf > | kynxadxu, wy maiidonda mapmubu, con kynadmye-
wurapeaua 6yaszan anuxauxda Gupeura ycya GuraH aQHUKAGH-
2aM, Keamupuamadouzan Kgnxadaap

fx)=1¢ ), t(x) t, (x) (7) Kynadmmacu hwaxauda
ugodaraws MyMKuK.
Hc6otu. £ (x), ,(x), t,(x) nap 'P 1a kenTHpui-

Maiaurad kynxapaap. Arap f(x) ={, (x) 6yaca, Teopema ucGor
Gyaaau. Sugu [f(x) == K (x) 6YAcHH ReAAHK, Y Xonxa f(x) HHHr
JapaxacHra HWcGaTaH MHAYKLUHAHH TaTOHK 3Tamu3. Arap n = |
6ynca, y xonga ax + b Kynxan P na kenatupuamafiguran 6v.a-
rany yuyH (7) Tyrpu 6Vaagu. Papa3 KHnalHK, Aapaxanapi n
JaH KHyHK 6YnraH Kynxaalap ydyH TeopeMa YPHHJIH OVJCHH.
SHAH n- JapaXand KVNxajnap YYYH XaM TEOpPeMaHHHI TVFpH.IH-
FMHH KypcaTamu3. XakHKafaH Xam, f(x) kearupunaguran G6y.a-
Ca, Y Xo/Ja YHH HKKHTa TPHBHa/1 6y./MaraH 6§.1yBuniap kynaiir-
MacH

f(x) =f1(x)-f:(x) (degfr<n Ba degf,<n)

[IAK/MAA €3HII MYMKHH.
®apasra acocan

fr () =t (x) t,(x) 2, (x)
ma

[ (0 = tl+l x .. t, (x)
WAKIMAa €3 MyMRYH. BympaH

F@)=FHE) )=t t, (%)
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f ()=t (x) 1, (xy t, () 8

XOCH/1 6ynagu. JHAM (8) HMHr AroHAa 3KaHHHM Kypcatamus. Pa-
pas KHIalMK, f (x) HKKM ycysn OHN2H KeATHPHIMAAQHraH Ky-
nafTyBunaap KynafiTMacHra axpasaraH GYJ/CHH:

f ()=t (%), t,(x) t, (x) =g, (%) q; (%), 9)

6yHpnaH KypuHHO TYPHORHKH, g, (X) g, (x) xynair™a £, (x)
ra 6yauHagd. IlyHuHr yuyn k¥nafiTypun/iapaad kamupa Giipu
t; (x) ra 6yaHHanH. YMyMHAJIHK YUYYH ¢, (x) HH ¢, (x) ra 6Y-
JHHAgM Aecak, Yy Xoaga ¢, (x) = c,q, (x) 6Ynmu6, cYnrpa (9)
t,(x) t, (W) =cyq, (x) g; (x) 6Ynapu. Iy apaénuu
MABIYM g, (%) g, (x) xynaATyBunnapra TaTGHK 3THII OPKa
JIM LUYJAPHHHT Xap GHMpHMra uam TOMOHAa adHHaH TeHr G6y.raH
Kynxal TYFPH KEJHWHHH aHHKJAam MyMxHH, Illy 6Hnan 1eope-
Ma HcboT 6yanm,
By Teopemanan keau6 uHKHO, yMyMHA XoJia

fO) =™ W () > (1) 1% (x)
KYPHHMWINA €3HUI HMKOHMATUrA 3ra 6y1aMHs.
78-tavpud. Aeap f(x) xkgnxad T* (x) 20 6jaunub,

sexun TV (x) 2a 6Jaunmaca, T (x) xgnxad f(x) Hune a
xappaau kynadmysuucu deduradu.

Miucoa. f(x)=x*+ x4+ x> —x2—x— | kynxan yuyn
Tx)=x*+x+ 1 Kynxan HKKH KappalH KynafTyBuuinp,
yyHkH f(x) = ( +x+ 1)* (x —1).

79- ranpud. Adezap x nune a con xudmamuda F (x)
Kgnxad Hosea adaanca, y xorda a con F (x) Hunz uadusu
Oeduiadu.

Mucon f(x)=x*—5x+6 kynxax x=2m x=3
napia f(2) =0 Ba f(3) =0 6Yaaau. [lemak, f(x) HHHT HngH3-
JapH {2; 3! naH n6OpaT 3KaH,

88- Treopema x =a con F(x) kgnxaOnune uadusu 6y-
Auu yuyn F (x) nune x —a ea 6farunuwiu 3apyp sa emap-
audup.

Hc6otu. 3apypauru. x =a coH F (x) HHHI HAAu3H
6yacHH, y xomna 79- tanpudra acocan F (a) =0 6yau6, F(x)
HH x-—a ra OyJMIINAH YHKKAH KouaHk, 86- Teopemara acocaH
r =0 6yaaan. Memak, F (x) kynxag x —a ra KOJAHKCH3 63~
JIMHALH,

Erapaunuru. 3ngu F (x) k¥nxan x —a ra KOJAMKCH3
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6yanncuR, abin F(x) = (x—a) g (x), y xonaa r =0 Gyarauu
yuyn F(@)==sr(a)=0 6§m6, F (x) kynxax x —a ra G6y/mna-
4. Iy Gunan Teopema ucGOT/AaHAH,

89- reopema. Aaap f(x), (degf =n) xgnxad P da k ma
mypau a,, o, , @, usdussapea sea 6ysca, y xorda y
(x—ay) (x —ay,) (x —a,) xgnadmmaza G6jaunadu,

Hc6oT. 88- reopemara acocaH f (x) = (x —a,) f; (x) ra ara
6ysamn3. lllaprra kypa f(x) HHHr HAQH3M @, OY/AraHH YuyH
f(2,) =0 3xkanmnau f(a,) =(2,—o0,)f, (@) =0 6yaHWH Ke-
JH6 uHkagi. DBywaa a@,5¢ @, 3xanuman f,(a,)==0 O6ynagu.
Bynpan  f,(x) = (x—a,) f, (x) Gyaanu. [lemak, Oyaapaau
f) =(x—a,y) (x—a,) f,(x) xocu1 Gynans., By apaénuu
DaBoM 3ITTHPHO, ManIyM R KalamiaH cyHr f(x) kxynxagHu Kxy-
AiaarHya é3HU MYMKHH:

fx) =(x—a) (x—ay) (x—ay) f, (),
Gyuna [, (x) — papaxkacu n — kR Gyaran xynxagaup. Illy Gunan
TeopemMa HCOOT KWIMHIM.

Mucon Ba macasanap ewnu

1. f(x) = x* 4+ 6x + 8 Hn Kynafirypuunapra axpaTHHr.

Eunw. f(x) =22 +6x4+8=x*+2x +4x+8=(x2+
T 2)+@x+8)=xx+R+4(x+2)=(x+2)(x + 4.

2. P(x, y) = 2x*— 128x%y® H1 k¥naii1yRuHIApra aXK paTHHT.

Eunm, P(x, y)=2x*—128x%2 = 2% (x®*—64y%) =
= 2x% (x — 4y) (x% + 4xy + 164?).

3. P(x, y) = (x4 y)* — x* —y® uM KynaATyBYHIapra ax-
PATHHT.

Edvum, P (x,y) =(x+y)f—r*—ys=ux*+5x% +
+10x3y? 4+ 10 x2® + S xy* + i — xP—y® = S xy (¥4-2 x2y+
+ 22 + 1) =Sy [(x* — ¥*) + 2 xy (x + y) ] =

=5xy (x + y) (x* + xy + ).
4. f(a, b) =a® +a*+a%* + b* —b° un kynafityBunaapra
AXKPATHHT.

Eunw. f(a, b)=a*+a' + o + b* —b* = (a* — b% +
+ (a@* + a®b? + b*) = (a® — b*) (a* + a?® + b*) = (a* + a?b® +
+ b9 (@* + a%? + bY) (@ — b + 1) = (a* + 2a°b* + b* —
—a?b?) (a*— b2 + 1) = (a® + ab+b*) (a® — ab+b%) (a® — b*+1).
5. f(@) =a*+ 9a®*+ 27a + 9 Hu k{nafiryBannapra axpa-
THHT,

Eauw. f(a)=a*+ 9a®+ 27a + 19 = a® + %a® + 27a +
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+27—8=(@+3—2 =@+ 1)[(a+3P+(@a+3)+ 4] =
=(a+ 1)(a®*+ 3a+ 19).

6. [ (a) = a*(a® + 14) + 49 xFaxanna a — Tox coH Gy.ca,
f(a) : 64 skanmurunn ncGornar.

Equuw. f(a) =a(a® 4 14) 4+ 49 =a* + 14a® + 49=(a®>+
+ 7)% 6ynagn. Llaprra kypa a=2n—1, n € N — 10K COH
6yarane yuyHn f{@)=f(@2n—1)=[2n — 1+ 7]* = (4n* —
—4n 4+ b = 16(n* —n + 2)%.

SHau (n® —n 4 2) : 2 sKaHMHH K§pcaTamua:

1). Arap n xy¢r con 6ynca, n? xam wydr 6yaagn. Bys-
JaH n®—n 4 2 xam xkydr 6y/m6, (> —n + 2) 1 2 Gynanm;

2) Arap n ToK coH G6yaca, y Xonma n® Xam ToK 6y.u0,
n® —n KRygr coH G6yanumpan (n* —n + 2) 1 2 3KkaHW KenHG
unkatit, Jemak, f(a) i 64 sKaHaurH pasmangmp.

MycTagua eumil yWyH MACOA Ba Macajanap

. P(x) =x*—5x+ 2, Q(x) =x*+ 3x+ 6 kynxasnap
Gepuarad. KyhuaarwiapHH TOMHHT:

a) P()+Q(x) 6) 2P(x)—4Q(x); B P()[3QM
r) [P (x)+Q )%

2. f(x, yy =x*—3x2y + 4xy® + 54° mu x = 1 —;—;

1 -
= — - Kuivatiapaa XHcobJanr.

3. [la)=a(a+ 1)—a*(a+ 2) + (a® — a+-3) upoaanuur
KHAMaTH a ra GOFJIHK 3MACHHIHHH HCOOTJaHr.
4. KynxaanapHy KynanTYBUMJIAPra 2XKpPaTHHT:

a) fx) =x'*4+ 2+ 1; 6) fx)y=x"*—1,;

B) f(x)=2x*4++4x4+x+2 n) f(x) =3 — "+ I;
¢) f(x)=x4x*+ 1, H) f(x) =x*—1223+
n f(x) =x8+ x4 1. + 47x* — 60x;

5. CHMMETPHK KYNMXaanapHH KYnafTyBuHapra aKpaTHHT;
a) 6x* — 11x%y — 18x2%% — 11xy® + 64%

6) 2x* — x3y + 3x%? — xy® + 244

c) 2 4+ TxPy 4+ 9y + Txy® + 2y8,

1) 204 — Sy + x2y® —xy® + 248

e) 18a* — 21a% — 94a®h®* — 21ab? + 1844,

H) 3x! — 8x% + 14x%y® — 8xi® + 3y,
mx+y+2P—2®—y>—2%
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o) (k+y+2f —xP—yt—25
p) (x+ ) (x + 2)(y +2) + xyz.
6. ARTHCHMMETPHK KyNXaAJapHH KynaATyBYMnapra awpa-
THHT:
a) P22 (2 —2%) + 22 (22 —x?) + 2P (2 — ¥2);
6) x4 —2*) + y(@® —x*) +z2(x* — y?);
¢) (b—) (b + ) + (e —a) (c + a) + (a — b (a + b)%;
1) alb—cP +dc—aP +cla—b?
x(y+2)(—2)+y@+ )@ —x*?+2(y +x)(x* —
— ),
H (= 2P+ @— 2+ (x—yp
7. Arapa+b+c=0 6ynca, Kyhuaaru afiHRATIAPHHHT
YPHHIH 3KAHHHH HCOOT/AHT:
a) a%(b + c)® + b (c + a)* + c2(a+b)* + (a*+b6* + ) (ab+
+ac+bc) =0,
)a+br+cc+3@+bb+oatco)=0;
) at 4 b* 4 ¢t = 2(a®b? + b%? + a’?);
d) 2(a* + b* + ¢f) = (a® 4 b + A%
) (x—aP+(x—bP+(x—cf+3aec=ux% x=(a+
+b+c):2
mnalx—bx—c)+bx—a)(x—c)+c(x—a)(x—b)+
+2(x —a)(x —b)(x —¢c) =abc;, x=(a+b-+0):2.
14. Arap f(x) 6yTyn kosppuumeHTIM Kynxax 6yaca, +#a,
b€EZ yuyn f(a+ Vb + f(a— V'b) 6yTyn con skauumM uc-
GOT/1aHT.
15. (1 4 2x — 4x%)%8 X (1 — 7x+5x2)%*® KynxaAuHHT Ko3d-
¢BUHEHTIapH AHFHHIKCHHH TOINMHT,
16. f(x) = x'® —3x + 2 kynxazuu ¢(x) =x2— 1 ra 6ya-
raHAard KOJIAHKHH TOMMHT,

5-§. KACP- PAUMOHAJ UOOAAJIAPHH ARHAH AJIMALUTHPHIL

Marematnkana 6yTyH panMoHan Hdogasap Owinan 6Hp Ka-
TOpAa Kacp- palHOHaJ Hcponanap XaM MYXHM aXaMHsiTra Jra-

AHp

80-Ta'bpﬂ¢ Kacp- payuoraa ugoda (anreGpauk Kacp)
0e6, payuoran coHaap Maldonuda anuxaanzan f(x, y, .
z.a, b, . ,c)Ba@(x, y, , 2 a b, , ©) m/n,\'aa-
cnyfiune (Hoaza Ggawudar, mawiKapu) 6_Li/tunuacuaa atmuaa-
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ou ea F (x, v, 2, a, , €)=
_fx ¥ ..., 2.8 ...,0)

TN , 2,4, Lo (P(x"y' P24 .90
Kjpuruwuda 6eazuranadu.,

Bepuaran kacp- paunoHan HoAazaru yarapyBuHNApHHHI Ka-
Gy/l KHAHIIH MYMKHH GV.ran KHAMATIap TyMiamu wy Kacp-
payuoHan ugodanune anuxaaruw coxacu QOetiurady.

Kacp- paunonan, ymymad, paudosan wudoganap xynuwua Q
éxn R cowm mafijoHnapia Kapanaau. YMyMaH, pauuoxan ugo-
AanapH¥ afinaH aaMmaimTHpHl HQOJAHHHT AHHMKJIAHHL COXACHHH
aHHK/1a6 OJIMHraHlaH KefihH aMma/ra OLUMpHJAnH.

8l-tabvpud. Bepurzan F(x, y, , 2, 4, ,6) (1)

payuonaa ughpoda xapaaaimezan P coxada [ty ...2a..9
q(xy, , 2,4, c)

[D(f- Q=1 q9#0, F = ;"] (2) Kuckapmac payuonan xacp-
2a aiinan mene Giaca, (2) ugpoda (I} Hume aiinan waxa aa-
MAUMupuA2GH Hamuxcacu Oetiuaadu.
Mucoa, s=+y x*—1 Ly gy a2b3
x—y§ B4l l—x—y—2 d—p’
ax?+ dx+c¢

Ba XO0Ka3o anre6GpaHK Kacprapamp.

(a+b) (bx® + cx)
82'T3'bp"q). Aeap P(’:!I-~--.z. ﬂ.....C) ea
P (x, ¥ 2, a 57). = v 2 aq, 0)
Ty (x, y, , 2, a, , 0 aneebpuux Kacprapda Kamuawaim-

241  §320pYSUUNGPHUHE OMUWU  MYMKUR Gyrcan Kuimamaap
coxacudarn 0AuH2aK xap bup Kudsam yuys

P(x, y. .,z,a,...,c)=P,(x,y,...,z.a,...,c)
T(x y 2, a, , €) Ty(x, g, 2, a, , )

menzauk Gaxapuaca, y xoa0a 6y xacpaap alinad mene dedu-
Aadu.,

Mucoanap, 1) ==L pa 7
p. - p— afiHaH TeHr Kacpaapaup.
xt—y x—y9x+y T4y
= = afHa
) B=4 @yt ayt+y) P+ ay+ HoTenr
KacpJapaup.

90-Teopema,

P(x,y,...,2,a ...,0 Pi(x,y,...,2,a. ...,0
aa ,

T,y .28 ,0 Ty(x,y. .24 ,o ° M)
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T,50, T 3= 0 xacprap ainan menz 6yauwu yuyx

P(x) yv ) zo av ] C)Tl(xl yv ’ z; a- 'IC)=
=Py(x, y. , ) Tix, v, ) 2
6yauwu 3apyp sa emapaudup.

Hc6orn. ETapauanru. TeopeMaHuHr wapTHra kypa
y3rapyB4H/IAPHHHT OJIHIUM MYMKHH G6yaran kuiimatiap Tynja-
MHaa (2) WwapT ypHHAH Ba Wy Ouaan Gupra T Ba Ty Kynxaa-
JIApHH HOJITa 2AMAHTHPAAHIAH WAIHVIAPHMHT YeKJH TyNJaMH
YNAPHHHT AHHKJIAHHLI COXACHHAH YHKAPHJTAHJHIH MabJyM KH-
JIMHTaH 6V/raHiHruHH  bnThbopra -oncak, y xonma P T, =
=P,T= P_A KeJH6G YMKaaH.

T T,

3apypuanuru. llaprra x)'rpag Ba ? Kacprap yuyR

T+0, T,5=0, 6yau6, yaap Gy Kacp.napuuml' O/IHILIH  MYMKHH

6Varan kuitMatIap coXacHia aHukJaHurad, 77-tanpugra acoca
L;_ = 1—_i 6yJcHH Jeinik, y Xoapa PT, = P\T uu €3a onamus.
Arap )gacun KWaWHraH HatHkahw k =T,P— P,T 1ne6 Kapa-
cak, y xoapa k=0 6ymm6, PT, —P,T=0, 6yugan P,T =
= PT, 3kanu xocun 6ynagu. llly Gnnan teopema HcGOT KH-
JIUHAM.

P(x, ..,z a,

1t

Bepurean — )) KUCKApMAC KACPHUKE CY-
., 2,4, [

pamu 6a Maxpa.wcuvnu Kix.y. . ,2 q, , 0)5% 0 xijnxad-
2a xynadmupcax, KacpHuHz Kuiimamu (leapmatiou.

P gy P pauHoHan xacpnap Gepwiaran G6Vacud. By
T () Ty (v)

Kacpnap YYyH yw6y xoccaaap §pHHIH:

o P(X) =P(I) _ .
1°. Tw =T @ pechaexcu 6aux;

9. P (x) = Py (x) = P, (x) EP(.r)
T () Ty (0 T (® T (x)

o P(x) _Pi(x) Py(x) __ Pe(x)

3. Arap Tw T o Thw  Taw Ojaca, 'y xomsa

P _ Pa(0)

TwWw T.

By XoccanapuuHr XaKuKaTaH XaMm YPHHAH 3KAHHHH TeKUIH-

pHO KJPHWHH YKYBYWIADHMHT Y3/apHra XaBoJia KHJIaMH3.

83-TabpH. $ Ba ;’T‘ ar2e6pauK Kacpaaprune arzebpa-
| ]

— CUMMeEM PUKAUK;

— mpan3umueAuxK.
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PT, + P\T
TT,
Kacpuu admusadu.

ux durunducu Ode6 x.acpnu, xdnadmmacu 0eb

PPy
TT,
P, .
9l-teopema. Aeap 7 Ba - anrzebpauK xkacpaaprune u-
1

FunOucu 6a Kgnaiumsmacuda KamHawaémean KOMNOKeHmAap-

HUHz bupunu éxt UkKaracunl ynea atnan mene 6yrean anceb-

paux kacp 6usan arMawmupusca, xocua Gyjrean GUFUHOUY 6a

KjnadmMma assarzucuea aiinan merz 6y1a0u.

Hc6oTn. 90-Teopema waptura Kypa —:7 Ba ?a.nreﬁpam(
1

Kacpi1ap yuyH L i Ba PL = -,i- 6epuaran
T T T, T, '
By TeHrsmknapus Moc paBHWAA X240136 KyIICAK Ba KyMaHTHp
' P'T{+ TP PP,
Cal(, P_ +_l =PT1TTP1 = 1 — I Ba P_P_1=_=_I_!_
Ty TT, T'T, TT, T'T,
Xocua G6yaazu. Ly Gunan Teopema HC60T KHIHHAH.
Anrefpayk KacpaapHH KyuwHW Ba KyNaHTHPHIL aMajjapH
Ky#uaaryd xoccanapra 3ra:

P P, P, P P P P P
—_ _ = - —! — o = =R — ¢ —— UH GAMAalU-
l)r T, T1+ T T, T, T gp
mupuul.
+ b P _P (P_l &). (ﬂ':) p
2)( T1)+T. T+T,+T.' TTy] T
[l
=’£ (f-! . ﬁ) —eypyxaaw.
T\T; T,

P P Pn P P P P, 7
3 (_ 1) =2 .0 40 I emnadmupuwnune
) T./)T, T T, +Pl T, g pu

dururduea rucbaman maprxamuus xoccacu.

'ix Arap —I;T Ba % anre6pauk Kacpaap Gepuarad 6y.au6, ; %
! P P_P T '
HH TOMHW Ta1al KWIHHCA, ¥ Xo1Ra — -— = — 6§aaau

T T, T P
P P,_P T, PN P
H — == L= 0 3KaHH KeqHG 4YHKa-,
Oytaa T T, T P, TP 'rl# K
IH.
ga.nre6pamc Kacp GepwiraH G6ysicun Jjeitnuk. By kacphu
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n- Japa)kara  OLIHMPCaK, (ﬂ)n =§ . (:; ;; = P_QP; [

pn -
= 7 XocHa 6ysapH.

[ ]
Mnucoun. (zﬂ) = Sty
3z 24328

Mucon Ba Macananap edmin

1 x*— Sxy + 648
’ 9 — x?
Eaum. By KacpHA KHCKIPTHDHII y4yH aBBal1 cypaTr Ba
MaXpaXHEAR YMYMHH KynafTyBuMHH aXpaTtHG oJlaMH3. DyHuHr
YUYH KACPHHHI' CypaT Ba Maxpa:XHHH KynafiTyBunsiapra axpa-
TaMH3:

KacpHH KHCKAPTHPHHT,

Xt —5xy + 6y = (x — 2y) (x — 3y); Yy —x* =
=By —x) @y +x),

HaTH>Xana
25y +6y _ (x—=2)(x—3y) __ _ x—2
9y2 — x2 — (x — 3y) (x + 3y) x+ 3y
2y — .
HH XOCKI KkHaamu3. JIeMak, Hatka - 6Yaagn.
x+ 3y

2 a-—+3 Ba a+ T
"6a—3a?  4as—16a?
PHHT.
Eunw. Bepunran KacpJapHMHr Maxpak/apHHH aeBajn Ky-
NafiTyBYH/1apra axpaTaMus:
a+3 a—+ 1
Ba .
3a(2—a 4a® (@—2) (a+2)
SHaM KacprapHHHI MAaXpaMUJIAPHHH TAaKKOC/JafAMH3 Ba yRJa Kart-
HAIAETraH HPOJANAPHHHL SHT KHYHK YMYMHA GYJHHYBYHCHHH
TOMaMH3:
a+3 Ba a4 1 - 4@+t 3at(a+2)
—3a@—2) 4a® @ — 2) (a+2) —12a®*@—2)(a +2)
3@+
LA e aiky
12a* (a — 2) @+ 2)

Kacp/IapHH YMYMHI Maxpaxra KeaTH:

JIAPHH XOCH/ KHunamua. [emak, ymymHfi Maxpax: 12a°(a —
—2)(@a+2).
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3. Kacpaapuwur KynafTMaCHHH TOIHHT: d+2c4+1  9xt

1820 A1
Eanw. Kacprapuuur kynmafiTMac KOMAAacHra acocau
’+4+2x41 9t (x4 1) 9x - x+1
18x3 0 —1 18x3 (x+1) (x—=1)  2@E—1)

a’*—2a' a4
3+ 3 "3a%+6a+3
Euynw. Kacpaapuu 6YuMi KOHAAaCHra acocaH:

4. KacpnapHHHr GyJMHMACHHH TOMHHT:

0% — 2a @—4 @ @—2 3@+2+l) _
3a+3 3+6a+3 3@+ 1) @—2) (a+2)
a’(a+4 1)? _a@+1
T @+ D@+ a+2
Oy aa. 4 | B+1 1—2
rrrr + 3 6 wr? PARFHHIHHK XHCOGMAHY,
Euuuw.
4 2+ %— 1 _
@+ 1) @—1) 3 @—1) 22+l
245 —2(24104+3@— 1)) 4P ab+1
B 6(2— 1) (2 +]1) T e@—1) (24D
@1 2+
6 (2—1) 2+ 6@—1)°
49x+2

. KacpHH cofja Kacpyiap AAFMHAHCH
G D@t D) (e f D) 2cPHH COLNA Kacprap RHFHRIR

opxasH uoganaur.

84942 A B c
Eynw. = 6,
=D E+2x+2 x—l+x+l+x+2 A
TERI/THKHHHT 42l TOMOHHHH COANAJIALITHPAMM3:
B
A + c
x—1 x4 1 x+2

_ Ax*+3Ax+4+ 2A 4 Bx*4+ Bx— 2B + Cx*—C
N (x—D@E+D(E+2
_(A+B+O+BA+ B x+24—2B—C
N —D@E+D@+2) '
SHIN MKKH KYNXAZHHHT TEHIJMK 1NAaPTHAAR ¢oRAANaHHOG,

A+B+C=1,

3A+B=09,

2A—-2B—-C=2
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CHCTEMAHH XOCHN KWaami3. By cHcTeman anreGpank Kyugiu
yeyaniad c¢ofpananu6 eun6, A =2, B=3, C=—4 xmi-
MATJIAPHH XOCHA KHJAMHI, SBHHH GepwiraH Kacp COAla Kacpvap
Opxann Gynzafi ndonanaHaju:
04+9r42 - 2 + 3 4
(x—1) (x+1) (x+2) x—1 x+1 £+ 2

7. Hdonann comnanamrupuur: f(x) = ( 1 — %) (x i .=
=+ 1)

x—2
Eyum.

r=(1-2)(-= +1)e

x/lx—1 x—2

x (x—1N(x—2)
x(x—l)(x—2)4=0

2—3r 41
a[ I(I——l) ’

x(x—1)(x—2)5= 0.

x—2 x—2—(x—D+(x—1)(x—2) o
o[

Jlemax,

Foy=2=3F1 A x(x—1)(x—2)0.

x(x—1)

8. Hdonarn coppanaliTnpHHr:

b—c c—a a—b

f(a, b, ¢) = @b @—c (-0 (—a)  (—a) c—b)

Eanum.

b—c¢ c—a a—b

,(a: b' C) - (a—b) (a__c) (b_..c) (b——a) (C—a) (C—b)
1 1 1 1 1 !

- a—b _a—c+b—c—b—a+c—a c—0b P
b—c¢ 1 !

@a—2» (a+b)=a—b—a—c; astb a%c batc

Tt T

o :b a—b b—c¢ b—¢c c¢—a ¢—a o
a%#b, as%c, byc




2 2 2
ola—b  b+g c—a’
asxb;, bstc, as~c.

Hemak,
2 2 2

f@, b ¢)= a—b b—c c—a
asbh; asc b

YMyMaH Kacp- pauHonan ugoAasapHH afiHaH aJMalTHPHUI
apaéun 1wy uporana OepwiraH apHpmeTnk €kH anreGpauk
aMa/lapHH 3HI KHCKA Ba KyJgad ycyJnapaaH ¢ofinanani6 Ga-
JapHIl HATHXacHAa AHTH UodaHH XOcHT KHaHwaHp, By xa-
paéHga SHr MyxHMH Gepuarad H(QONAHHHT aHHKJAHHII COXACH
TOPAfIMACJAHIH €KH KeHraAMacAMTHAMp. Arap GYHHHT HWIOXKH
6y/Maca, y X013 VHHHT aHHKJ3HHIU COXAacHHM KeWrafirau co-
Xara HHcOaTaH TeKIIHPHG KYpHII Makcanra MyBOGHKIHMD.

MycTakna eunm yyyH MACOT Ba Macaaanap

1. KacpHHHr aHHK/JAHHUI COXACHHH TOMHHT:

i 2
a) x+l; 6) x+3; B),lr’-l—S; r) 443
x—1 vi—4 04+ 6 x—8x
n) - ek |
3—7c+ 10
2. Kacpnaphuur cOH KHAMATHHM TOMHHT:
2x—3y ¥ —3245
a) ———,; x=05, y=02 6 =T,
) i *=0% ¥=0 ) f(x) 3
x=20,5;
x—y 1 . x4+ 1
B , =1—, =2 1 f()=————,
) arar Ty Y V0 =7
1
xX=——
3
3. KacpnapHH KHCKAPTHPHHI:
63xty? 2x% — 8x8 x2—4x+3 5a%7 — dab®
; . B T ;
2) 70 ©) 12e8 ) xt—6x+5 10a44%—8adht
a? 4- 5a L 25 R4y xz—y?
n) )

244 — 250a ey —xz— g
4. HdopanupHu CcoanaMALITHPHHT:
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{°+Qﬁ-fi)ﬂcﬁi e

HHE

( x 3 :ﬁl_x—a
x+a ( )'

=)

)

r

‘=..|>:,

S

X — X
3 a— |
& ( a’+l a? —a—l)( a+l)
2
€) (2: +x_ x+1 )(l+x+1_ﬂ+5x);
x4 x+1 x n+4+x
2
K)(x 4xy.)/x_y_xy)._
lt+y 99—z o—gp
Jl)( 1 B+ 4ab— o’
a2 — p a‘—i—2ab—b’) at—pr
a—b a
W (Eatn) (3 — v
ad a—v—b at + ab v +ab
) 2!+3x 3 t2  4x— 1y 2043
(4xz+12x+9 2¢ -3 2.1'—,—3) 2r—3'
)(3a+2_18a3—-a——9 3a—2 a?-+10a+ 25,
3at+1 9at — | 3a'=—|) 924 —1 '
2 B 3 2 N
W 2 o et |
x+y [A—gxty)  A=2dy—yt  (x—y)? (x+y)
)af'+b2 (GaTb Ga® -~ b —a®h4-6ab® | a--b\,
P = la_» 2ab? — 2% "_u:+b=)’
2xtY 4 2 Tx 4+ —y\ .
( . + xy, XYy, x !,l) (x> — 4);
T8+ 3y STyl + P = Xyt
1) 2—-x+( 1 ‘)2 ( xT2. _ 2—1'" 4x’+2x+l);
5 1 —2x 433 — 4x*+x 1—8x9 23 +x

1 + i e
(t—y(x—2)(x—1) yy—xw—2)@y—1
1 1
2@—x)(z—y (z—1) + tt—x)(—yu—2a
6- §. HPPALIHOHAN o OJAJIAPHH ATHAH AJIMALLTHPHIL

84121 pud.aAcap Gepurcan " arcebpaux j ugodarapda

mypm apugmemux amar éa dapaxded OwWLpUWl AMAAUOAH
mawxapu wAQU3 «uKapuul ,aMaau xax Kamuawca, Oyndad
ugpodanap uppayuonaa ughodasap 0e6 amaradu.
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Mucoanap. |. Via- 0+ V2% - *+ Vi wpoaa
uppauu(;/m npoiaanp.
2 V? + vy ‘
2, ——— M .
Veviovs wposa Xam HppausoHat HPOAIARD
85-Tabpud. Manulisac a connunz n- dapaxaru apugh-
Memux usdusu deb, n-dapamacu a 2a menz Ggazan Max-
Qulimac x conza aldmuradu &a x" = a €xH x=;/; Kjpunu-
wuda berzuranadu . _

Mucoaaap. 1. V4 =2, 6y epra apudmernx wians 2.

2. V58 =—2, 6y epna —2 apupmerHk HAau3 Gy.a
onmafian, yynkn a > 0 wapr GyawiagH.

3. Vx* =|x|, 6y epaa apudmerux winus:

_| x arap x>0 6frca
I x| = A
| —x, arap x <0 6¥aca.
92-teopema. Xap xandai manduimac xaxusui a con
YuyH wyndad Oupeuna ManPUIMAC XaKuKud X CON Masicyo-
Ku, ynuxe n-dapaxacu a 2a menz 64aadu.

Hc6o1u. TeopemanHHr HCOOTHHM HKKH KHCMIa axpara-
MH3 Ba aBeai WyHAakh MaHdMAMac x CoH OHTTarHHa 3KaHHHH
K§pcatamna. Papa3 KHAAMIHK, ‘X" = G UWAPTHHH KAHCAT/IAHTH-
PyBus mandufimac coHnap x, Ba x, 6ym6, x7 =a Ba x] =a
Gaxapuachl, y xoama x7 = a = x3=>x] = X3 =X, = X, 3KaHH
KeMHO 4YHKAZH, YYHKH TypaH mycGaT XaKHKHA COHJIAPHHHT da-
paxanapu Typauasp.

3Han x" == a TeHrIHK YPHHAH IKAHHHM Kypcaramya. Man-
JYMKH, JHAH SKMHJALMHLI LUAPTHra acocaH Xap AouM 0 < x; <
< X < X; WAPTHHH KAHOATJAHTHPYBUH X, Ba X, XaKHKHA COH-
AApHH WyHAAR TaHaaw MymkxHkH (V 606), x? < x" < x" 6y-
naaH. By epna x7 Ba x;" nap yuyn e >0 conHn wyHpall rau-
Aaw MyMKHHKH, N, <n naH Gownal, x;* —x? =(x; —x;)X
X (e~ x4+ +x," ") <enxd—' GamapwianH, SLHH
x," & x7 6yaHwM Guaan Gupra X7 < a < x* Ba X} < x" < x|
7apaaH x" =a sKauu Keau6 uukagu. Ly 6wnan reopema HcGot-
JAHAR.

Hartuxa. Aeap a > 0 6gsca, y xo4da (Va)“= a>0
6il1aou.

Jemak. (i'/?):ae;/-; f/: V;=a HH €33

nTa

OVIBMH3.
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93-reopewma. Bepurzan x >0 aa y>0 connap yuyn x>y,
x <y éku x =y 6§aca, y x0406 Moc pasuwda Vx> v Y,
;'/" x<i'/;, n€ N éxu ;/x='i/y 6yaadu.

Hc6orn. 92- TeopemanHur waptira kjpa x >0 Ba y >0
GyArann yuyH x Ba y OpacHAa Xap NOHM X >y &KH x < y,

€KH x =y MyHoca6atapaaH OMPH coaHp OFJHWM  XaKukuA
COHJIADHH TaXKOCJIAUIJAH MADBAYM.

csp<ta Vs VisVr . Vie
n Ta n rta
(V=) >y
676, x, y € R+ 3KaWIHrHAAH (V;)"> (f/;)":" x >
n - n/ = n/
>V ¥ 3KaHH KesHG YHKaQH, €KH ]/x >]/yaa x, yER,

n/ = n

3KaHHHH 3bTHOOpra oMb XaMfa Y X >V y HH Y3uHH- §3ura
n mapra kynafTHpcak, "]/x >;/y = (n]/x)" >("}/ y)" -
= x>y 6yaamm.

Koaran xonnapud xam xyaan wy ycya GiiaH HcGotaatu
mymkHH. Uly GunaH TeopeMa HC60T KWIMHIM,

Bepuaran manduiiMac XakkKHA COHIAH WJZH3 YHKADHII ama-
MM KyAMAArH xoccajapra sra:

1°. Kygnaimmanure n-dapaxasu usdusu xap 6up kynad-
mye4udan oauHean Jua Oapaxcaru uAdu3aap Kiynaldmmacuea
mene 6Ggaadu:

nST n/"n s n
}/a,a2. a, =}/a,}/a2 V a,
He6oTtu. IOKopuaa kentwpwaran 79 — 80- Tanpuduap,
9] — 92- TeopeMasiap Ba HaTH:Kara 1acocaH

a, Va Va Va
a,-a, g, = .= _ _ - =
ak Vak "I/fak-..’i/ a,‘
~Va Va Vaf
6{.1u6, ’_8_0- TabpHpra acocaH Val- a, a, = "}/- a, V a,
"p/ a, 6ynamu. ILly 6um-H TeopeMa HCOOT KH/IHHAH.
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2°. Bijrunmanune "n- dapaxary  urdusu  Gjaunyedunune
jua dapaxcaiu urdusuru GyAyawuuuz wy dapaxcard UAGuU3-
ea 6jauneanuea mene:

sy " b
Hc6oTu. 1-x0ccara acocan
a_bYa. . va_Ga) =(';_?)"=,"/3=';’5
OO 0 D o

3° n-dapaxaru usdusnu k-Odapaxcaza owmwpuul yeyn ua-
dus ocrmudazu ugodarnu k- dapaxcaza owupuw Kugoadup:

(af=ya
Hc6orn. 1° ga g, =a, = a, necak, 3° xocca ucbotr
6ynanu.
4° Hadus xypcamxuuu 6uAaH _Oapaxa  KgpcamKusuru

Kucxapmupuw xoudacu y @t = ;/ a.

Nc6oTH, TeHIIMKHMHT HKKATAa TOMOHMHH nk- Japaxara
KyTapaMH3: (n; a* )M= a® TEHrHKHHHT YHI TOMOHHHM HIYH-
Jail a;IMaIuTHpPCaK

Val*=[(Va)] =a

HaTHXara sra 6ynamna, [leMak, @*=a* =>a = a=>"f/07==
—¥a
6 ~—
Mucon.;/2a’—}/2 ya’ ]/2 Va ya‘ Va
Va=|a|

5° Haduszlan urdus duxapuwida urdus Kjpcamxudsapu
y3apo xygnadmupuaub, usdus ocmudaeu ugoda yizapmaliou:

n ’_k — nk ——
Viya=Va
6. Japamadan n-Oapaxasu u/zaua yuKapuuda acocoaM
wy Oapaxcaiu uadus quxapub, yHu Hua dapaxaza owupu-
Aadu:
n/ n T \k
ya = (1/ a ) .
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7° Kynalimyesunu usdu3s uwopacu ocmudan HuKapuui -6a
uadu3 ocmuza Kupumuws Mymxun: a >0, b >0 yuyn

"V arh = aVb‘;Yaﬁ/EZ=|;/ ab, 4
8°. Hadus Kjpcamxuxaapunu ymymuid Kgpcamxuuza Kea-
—_— — ny —
muputu. n}'/a,, "}'/ a,, '/ a, wbonanap Oepwiaran 6ya-

CHH Ba n,, n,, . n, nap yuyn K(n, n,, , n)y=n
6yacHH, Yy Xoaaa n =n,d,;; n =n,d,, n = n,d, 6yau6,
a, ~— g
14 |= ,.]/-0—}/0.‘2" V 8=
= V ak

HH XOCHJ KuiaMmH3, GyHpau

Va, Ve Ve =y deat a
9°, Acap uA6u3 Kypcamxudu mox coH  65aub, uadus
ccmuda manghuir con 6gaca, y xorda

2n+1 2n+l e
'/— a.

0°. "]l/ b Ba ]/ "a UAOU3AGPRU MAKKOCAQUL YHYH Q66aA
uUAQU3 KpCamKudAQpuHU ymyMul uadu3 Kypcamkuduea Kea-
mupuaub, uadu3 ocmudaeu .conaap éxu ugodarap j3apo
ma:(rfomanaau

]/b\/ya© yb" Y] p a”'~:>a"'Vb’l
(V — Gesry 6Hp Ay/A >, <<, = JapHI! aHIJIaTatH.)

MakTa6 MAaTeMaTHKACHAAH ManwiyMKH, palMOHAT Ba Wppa-
uuoHAn HoAaJapHH AfHAH aJIMAUITHPHIN JKapaéuuaa Japaxa
TYIUYHYacH MYXHM aXAMHATra Sragup, AbHi a® =a-a ... a.

n

@ Ba B XakMKMA Ccommap GepwiraH G6yacun. Arap a%
Ba bP udopmanap  Gepwaran  Gyaca, a* — dapaxa,
a — dapaxa acocu, o —Qdapaxca Kjpcamxuuu  pefu-
nagu,  Arap a = % KyPHHHMWIHAArTH pauHoHan coH 6¥aca,

P

£ =
y xodaa a“=a“=}/a", a >0 kypuuHuwia, a=—2
q9

_r

6yaca, a® =a ,_l_. a >0 KypunHuLiapaa HdozanaHa-

a® -
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IH. BOpllH-lOa:l’ p=’i 65146, a=ﬂ©l=
n

q9 . q

3 fa

6yn-
L

ca, y xomma g®* =af oa’ =gq

xoccanapra sra.

L]
n

G6yaapn. [Mapaxka Kyfhuzarn
1) a®-af =qa%+P; 2) g% :qP = g8, 3) g—B = ;la-, a0,

4) (a*)B = g=B; 5) (@a-b)*=as-b*;

O () -

Mucon Ba macananap eunu
1. Vil = V3 125=V35 = V5 V3=5V3
2. 5/2_417—;/54;=a5|/-5—21i/§:1=—a5y‘,2_a_,

a>0.
3. ViVars <y VeV Vaasas
=Y =y

4. KacpiapHWHr MaxpaxClapHHH HPPalHOHAMIHKAAH YHKa-
PHHT:

a) ;2 6) i B) e 1) T
VEp O VE—YZ U VE=2" T Ve V2@V
Eunw. By epraa—b=(Va+Vb)(Va—Vb), ax
+b=(Vap = (Vor = Vazx Vo)(Va = Vab + V5

KaGn cdopMyJsanapaaH Xamia ioKopuaard 1° — 10°- xoccanapaan
doiinanaHamu3:

2% _ 2308 _uVIVE _2VIVE

T T xy y
x, y=>0;
6) > = 305+vVe) 3075+ ¥?) _
Vi—¥V? (/5—-vV2)(V5+V2) 3
=V5+Vy



B)___3_= g(ﬁ+v4—0+4) -
5—2 _(V5—2 (VB +V0+4)

- 3 'ﬁ:_";‘”‘ =— (V5B + V0 +9);
9 1 _ Ve+ YT -
Ve—Vie+ Vi (Ve +V2)(Ve—Viet Vi)
_VE+ V2

2’42
5. Arap A>0, B> 0, A* > B 6iaca,

— A+ VA—B ‘/A—VT‘B'—
VAx+B= ‘/ S + 5 )
IKAHHHA HCGOTAAHT.
Uc6orn. VA+B+V A— VB =x 26 oncax,
2=24+2) A—B 6ym6, x=) 24— 2V A—B
6ys1am, Gyrpan

VATVE+VITVE—2 Y V2

Y 1
1A+VB—Va—vB=2Yy == ¢

xocun Gyzazm. (2) B (3) HM Xannab xyumG afmpeax, (1) m
xoown Kusmews. Oty Guman (1) mcGor xuwmsnr.




—vF)=[(5-7a)] VidE-vE
(‘ﬂ—m, RIS 1))
- r—Vy |

Gr—vey1” !

-

4 — 4 - - .
V' x, arap yx>Vy 6ynca;
-

)=
A

x
Y
1 4

arap Vx < Yy 6ynca.

7. V' 138384 Hu xucoGnaHr.

Xuco6maw. Haana octugarn 138384 cowuHn ycrymnap-
ra (xap 6Mp yCTyHAa KKKHTagaH pakaM OyJagH) axpaTamH3:
13’ 83’ 84’ Cynrpa yanaan OHpUHYH TypraH ycryHjaarn 13
cOHHra axamuAt Gepu6, kBaapaiu 13 paH karra 6y/aMaraH COH-
HH Tonamn3. ¥ 3(32=9<13; 42 =16>13), cynrpa 13 —
— 32 =4 6yu6, wy 3 uu 2 ra xynafTHpu6, 4 HUHI yan To-

MOHHAA TYPraH YH3HKHHHT Yanm To-

MOHHra éaapmua, Keﬁlﬁl 4 HuHr VHr VIS 83'84 =372
TOMOHHTa WKKHHYH ycTywpark cow 67| 9

83 ni €3amn3, HaTHKA1a 483 GVnaan. 7 483

3HOH 6 HHMT VHr TOMOHMra 6g X ——| 469

X a =y <483 iuaptuHd Kauoar- _ 742 1484
JAHTUPYBYH pakaM a4 =7 HH To- X 21 T 1484

nu6, cynrpa 483 — 469 afupmanu

tonamus. Uly $puHpa 67 4 7=74 0

HH YJapHUHT TarWra €3amu3, SiHa

JOKOPHIArH XapaéHHHW GHp Kappa Takpopiacak, 3, 7, 2 coHaa-
puHR xocH1 Kwiamus, Jemak, 372% = 138384 3kanu kenu6 un-
KalH.

8. V'5 conupan 0,01 AHHKJIMKLA WAIH3 YHKADHHT.

Eyum. 1/5 00 00 00 = 2,236
421 100
X 9 84
x44:§' 1600
3 1329
4466 27100
6 26796
304
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DNemak, V'5 comununr 0,01 anukamkparw wigmsn 2,24, AbHH
V'5 & 2,24 6yaanu.

MycTaKua edHin yuyy MHCON BA Macananap

f—— —
LVU=V3—197 m COLAA/IALLITHDHHT.
2. Arap x <5 6yaca, x+ 5 —V (x—5)F = 2x 3Kanuuu
KYPCaTHHT,

3. (4xV 5 —5y Vxy 4 xy V4*)- 2xyVxy HA coppanau-
THPHHT.

4. Amannapuu Gaxkapuur: a) (Ta’- Vab — 64y a% +

R
+ ¥ a%%: =7 abt

0 (1Y 52 a2V Daw Y T
Hdopanapun copganaiTHphur:
' aVa +8Vb —\(Ya+Vi ?
s (Verve —va )

6. (V1+ +Vl_a) (Vl )
7 .‘/‘¥+l . l
VI 4x #=Vi®
Va 1\ yVa—1 V¢1—+l)
8. ( 2 2;/3,) ( YVa+i + 1—Va /)
0. (V3 —iB) 2+ (Va + b )] (LEEVE Y.
YLV E 2V
10. =y ie B+ T
Va+vs \™',, [ Va+VE )—1
IL. ( 22y a ) +b\ 2a)'b
1 ad+4 )\, a C)
e (o —ame ) (F 1+
13 1 1 . m3 — n3 .
'g(m—V‘rﬁ + m-.l-‘V;n_) m* 4 mn 4 n?
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192

14.

15.

16.

1

18.

19.

20.

21.
22.

23.

24.

N

a*+ 1}
2+2 a 2 2Va ""')(l+ )
+ Lt ) a—V?2
= +2 o—VE a2

=
VErs ) (WH —6va) \);
‘a+2 \ Va2

|-

(
i -
e
(i

l
VIl 4 ya) (MEEL T e
ya ;/a—-f-l ) |

(Vx'- V-ty+y_ )( 43 + a1 +

Vit+Vy VetVe  VisVy
YA
X—y
FG/'
V“’*_+}fj+/_] T ) 0y IR
| ;x +Va
- -1 L -
3x ? "3 V =)
2 - — — = l —'(3.!—2)
3—2¢73 L
| x S
;

——I/—V_“: (Vaﬂ S —Va’ —aV m)z
[P e }’+

(Vi—VaP—rc—2
2
+V @ F3ax +3art o)’
= 5)? b ) _' -l— _l
[Lret VPV Bl @ T+
3
1 4p) 2
+567)] (:_ 1
aZ4b?
1
( a—4b a—% L
a+VaT—eb—a+6V&F+9b)' I
a? —3p°



25.

26.

27.

28,

29,

MareMaTHKaja TEHICHANHK TYLIYHYacH K¥n yupafaurau ry-
wynyanapaan O6upuaup. Tenrcuanuk R COMAH TynjaMpa Kapa-
Jn6, wy TYNJaMiaH oJIHHFaR COHJAap €kH aJjre6paHk Hdoaa

JapHH KatTa, KMYHK Ba TeHI TyuwyHYaJapH épmamuga Gorf-
JafaH.

86-Tanpud. Azap 6epusrean ugoda R conau maddonda
anukaanub, wy Maddonda xamma 6@ KuMuKk wuoparapu O6u-
AaH GorFaanean 6gaca, y xoada Oymdad ugoda mewacuaux

(v ravaewd  ya,
3a* + 36y ab + aya —bYa
WVa —Vo )P +2:2:VajoVh 3V?b’—3b_

aVE+be— + a—b

T VTN, L
ll _1_2_(‘/ 3 Vl) J(ﬂb) 2,
L(az—f-b?) aZ—b2

|

[ 0170—-4- }:’/.F __3/;
a+VPa
+3G @+ x .

] G a—vxr+

- 7- §. TEHTCU3MKJAPHH HCBOTJALL

aeliu Aaau .

Mucoua. a) 5>3; 6) 2x—6>7; B) a®+3ab > 1?
B2 XOKa3D,

ConM TeHrCHIMKIAp Ky AHAard Xoccanapra sra:

I.

Yaboc €ER:a>bpab>c=>a>c.
2. Va,bbm ER:a>boa+m>b+mVa—m>b—m.

3. ¥abc,d€ER:a>bpc>d»a+c>b+d.
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Va,b,c,d ER :ta>bpc<do®a—c>b—d,
Va,bc ER :a>bAac>0eac>be.
¥a, b, c ER"a> bpc < 0 & ac < b,
Yabec dERY:(@a>bAc>d) ®ac>bd.
b

¥a, b, ¢, dER+:(a>bA',c<d)=>-:— >—

IOKopuaarn naparpadnapaa 6y xoccanap Kypu6 YTHAraHH
yYyH yJapHUHT HcOGoTHra TyxTab yTHpMaiMii3.

94- TeopemMa. a, a,, a, MaHpuidmac ConAapHuHe
gpma apugmemux Kudmamu yarapruxz [pma 2eomempux xud-
MAMUOGR KUWUK 3Mac:

© N oe

o+ n ——
al+al +n Qan > v 0102 an
6ynda meneaux a,=a,= ., = a, byaeanda codup 6yradu.

Hc6oT1H, MareMaTk HHAYKUNAHH TaTOMK KHIAMM3: 1 =

= 2 6yacun, y Xonza V a,a, < =

-+ uy
— 6ynanu. By epaa
—_ © 4+ x2
Va,=x, Vaa =Xy X)Xy S -l
x>0, x, >0 sk2HuAN IBTHOOPra OaNG, X7 — 2x,x, + x2>0;

o4
(x; — x,* > 0 ra 6Yaamna. [lemak, x;, Ba x, ;1ap V4YH —+—->

6ynagn. Ilaprra kypa

= X1Xy YPHHIM Ba OYHAaH a, —{-a2 >2Va a,_YpiH )puH'm 3KaHH

KeAnG uuKaau, DHau n = k yayH ,_,a,>kl/ a, Jpunam
i=1 i=l1
ne6, y n =2k yuyH VYpHHIM SKaHHHH KYpCITaMH3, ABHH
a; +a ay+a, | Qyp_yT @
Gta+ Aoy ot R EETR
2n = % >

A Jayta, dop—14 o
> ‘/ 2 7 =

k pum— —
> i/Va,a, Vaa, Vax_1az l/alaz Qg
Jemak,

a,+a,+...a¢ 2% R
% 2V a-a Qyk

By Hc6oTHMH3Za TeOPeMAHHHI N =Fk yuyH VPHHIKIAL {11
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YHHHI 1 = 2k yuyH JPpHHJI SKaHWHH Keatwpu6 umkapavk. Jle-
KHH GepHAraH COHJapHHHT COHH R ra KappatH GjaMaraR Xog-
JIap YYYH XO3Hpua TEHTCHANHK HcGoT/iaHraHH AVK. ByHuHr yuyn

n==k pa ypHHIH Xamaa 8= a,+ ay +k. ..+ ap 16
KYRAHAATHHH XOCWJ KHJIaMH3:
Ll ay+as+...+a,+a,

‘/-a‘a‘ ak+|< s k +1

a,—‘r-a,+-..!—a-.k
. a
- k + ’l+l___ka,+|+a.+,=
k41 = TRFT
Rt

=Q = }/ﬂxaz 4,4, gaH_, =

=a,-a, .a,-a, ,<ajl|=aa, a,<ali=aa,. . a<

PR —
<a;,, = }/a,-a, L0, <y,
: . * -
Jemak, a,+a, -+ + a,>k'/ a, a, a, €KH
n a
Y >n
i=l

KWIHHEH,

95-reopeMa. a,, a, a, mycbam conaaprunz gpma
20pMOHUK KUdMamu Uly COHAGPHUHZ Jpma 2eomempux Kud-
Mamulax Kamuna 3Mac:

n
[1a Gynamn. Iy Ounan Teopema ucGor

nj———" n .
Vi G 2 iy tap

Hc60oTH Gepochta 93- TeopeMafan Keau6 unkagH. UyHouun

H—I— ! ﬁ" aunall L B > A MyHoca6at
#al>n‘ ,-=|‘1"11 A>B = y
napaak 94- TeopeMa XOCHI KHIHHAIH.

96- meopema. a,, a, , G, COHAGpRUNZ Jpma &sad-
pamux KudMamu uwy COHAGPHURZ Jpma apudmemux Kudmamu
MOOyAuGaK KUYUK IMAC:

Y £ il
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HUc6oru. Bywusr yuyu (a, + a,)* = a} + 20,0, + @] xam-
na 2a,a, < a! +-al un yp™HOOPra OJCAK, y Xorua
(‘11‘*'aﬁ)z =a} + 2a,a, + a2 < 20} + 20} = 2(a} +a}) & (a, +
af+a§ ) a; +a,
o BT
2 2

o <2@-Hae @ ta = 4

<‘/ af +a
2

6ynamn. Summ 2 <n<n+1 yuyn (a, +a, + +a) <

n@+a + +an)¢—‘§ ’<V =l

SKaHHHH BTHOOpra o/iraH xoajaa y n-+1 yuyd ypHHIH 3KaHHHH
KYPCATAMH3, SbHH
(@ +a, + +a, <@+ 1)(@+a + +

+ afl+l) (g +a, + + a,|+|)2<

2 2
<m+w(“ﬁ%+ +¢4)¢
n4+1

n+l
I‘w |<V l Ea?
n+l ¢ n+1
i=l1
Gynanu.

Illy 6u1an TeopeMa HCOOT KWIHHIH.
97-teopema (Koum — BynskoBckMii TeHrCHATHTH). be-

puszad a; 8a b, i = 1, nyuyn (ab, + ab, +. + a.b)g
<(al+ad} + + ) + + b2) 6§aadu.

Tenzaux sca gpaxam a, = kb Ai = 1, n 6ija2andazuna 6axa-
puragu
Hec60orH. By teHrcHanukun ucboriaw yuyH (a,x + b)* +
4+ (a,x+ b2 + + (gxt b)Y =ax*+2bx+c; a>0
MmyHoca6atian dofinanaHamus. MannymkH, ax® + 2bx + ¢ udosa
¥ x €ER 1a manpufimac Gyamwn yuyH b —ac < 0 6yauwm 3a-
n a n

==

= . = V 2. = H
pyp Ba erapaumup. Bynnan b Za‘. b a .‘,:a,-. c ;b,-

3KAHUHA IBTHOOpra OVICaK, Teopema HcOOT KHIHHAM.
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98- Teopema. @, 8a bAi=1,n xaguxuii consap yuyn

. ‘/S(a[ —b) < L/HE a? —f—l/i b? 6ynradu. Teneaux
= i~ i=1

param a,-= kb, i = Iy n 6ijreanda codup 6jradu.
Hc6oru. (a,—b)* =a?—2a,b,+ b nuur Yur ToMOHM-
HH 61po3 Kyu4aHTHpCdK, YV X0Jxa

(@, —by<al+2lalioi+ 0= () @\ +2) @ Vo +

—\2 r— —\2
+(Ve)=(V &+ ) %)
Xocun 6Ynams. Bynnan Gesocuta )/ N(a,—b)?< Vs a?
+ ]/b';? €3a onamus. llly 6uraH Teopema HCGOT KHIMHAH.
99-teo pema (Bepnynau  tenrcusaurn). Bepuscan h > 0,

sa uxmuépuit k> 1, k€Q yuyn (1 + h)* > 1+ kh 6iradu.
100- TeopeMa (Fésbnep rerrcusmurw). Aeap p > 1, q>1,

——+—~—1 x>0, y >0 64aca, y;gO/Ldaxy<_p—+

Gy/zaau
v Teopemanapuu nc6orsamiHu yh,quH.napHuHr Vanapura xago-

JIa KHJIaMH3.

MHucoa Ba Macananap eudum

1. Arap f(x) dyHKUHAHHMHT rpa¢ ury KapasiaéTrad opanHKia
KABApHKJHIH OM/IaH IOKOPHTA KaparaH Ba o Ai=1lLn, o +

+a, + ... + a, =1, a,€R 6yiaca, y Xonja Wy OpaaHK-
JaH ONUHTaH Xi, X, ..., X, YUyH
flax +ax,+. .. +a, x)> _
= oy f(x)+of (x)+ ..+ Y4 i Fr)
+ o, f(x,) (1) X A
6ynuumHy ucGoraHr.
HNc6oTu.  Maremartik 4
HHAYKUMS ycyaupan ¢oiina- 1 I L

JaHamus. n =2 GyacuH. Ma-
caja IIapTMra Kypa - Kapa-
naétrad opamdx (39-uusMa) 91 Aara,0] Mixe) mBa %
a<x<b 6yiun, Oynma ‘ ba X
AA,BB, tpaneuusnd Kapafi-
MH3: 39. pacu.
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f(a) = A4, [() = BB,
Ni=NK+ KN, =fla) + 25 BiL = f (@) +

[f &) —F (@) ]

x—a x—x

6ynnan fx)

Xg—X,

b—x x—x

=a2‘
b—a x3—x,

=ay AecaK, @, >0, 2, >0, a, +a,=1

6ynanK; OYHAAH @yx; + @pXy = —2—— x, + ——2 .x,=

Xg — Xy X — X -
= x 6y./m6,

F@x) = Flon xy + @axy) = @y f(x) + aof (x,) @)

Xocun 6ynaam, Hemak, n =2 pa (1) Ttenrcusamk ypuuau 6y-
Janu. OH TeHICHAIHK 7 = Rk YUYyH YPHHAH 1e6, YHHHT
n=~k-4 | yuyH YpHHAM 3KaHHHH KJPCAaTAMH3, SBHA: X}, X,
v X Xy 200 =i, (n+ 1) Ba a, +a,+ +
, 2y
+a,+ @, =1 6Yacun, y Xonma x, = m x,+
a
k41
Oy + Tppl ) o )
Xouna @, xp + @y Xy = (@ - ay)) X, = o, %, (Oy epra @, =
=a,+a,,, Ae6 ommHmd). Sum [z x +2x, + .+
+ Qg x‘+|) = floy % + +a, X + aﬂk)> . f(x,) +
+a,fx) + + @, fx) =2, F(x) +af (x) + +
@y I 7Y
+ (v, + a,,_H)f (:——a: X, + T Xetl ) >
> ayf (x)) + aaf(xg) + + akf(xg) + Fppl f(xH.l)
Gynand. lemak, MXTHEPHA n yuyH

fl@y % 4 aaxyt . + a,x) >a f(n) +af()+... +
+a,f(x,)

Xpy1 MyHOca0aTH aHuK1aHran OyJCHH JeAiuk, y

YpHHABIHD.
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Msucoa Ba MACAAZAZD evumn

l. y=Inx, x>0 ¢yHKuHA YcyBUH aa KaBapHKAATH Ou-
JIaH IOKOPHIa Kaparah. a, = a, = =@, = — }ecaK, y
n

xo1aa In [% (x, + x, + xn)] > -’ll— (Inx; +Inx, +
+ + Inx,),

GyHpaH x; + x, + + x,>n}% X, SKamM KenM6
qHKaaMN.

2. x* + 4y + 32* + 14 > 2x + 12y + 6z HM HcGOTAART

Hc60TH. Ahmpmann Gaxonnn ycyauaad ¢ofdnaraHamus:
(P +42+32+14)—(2x+ 12y + 62)=(x*—2x+ 1) +

+ (42— 12y + 9+ B22—6z+ )+ 1=(x— 1)+

+@2y—3F+3@—1)+ 1L

Xoci1 KHJIHHTAH OXHPrH FAHFHHAM Y3arapyBUHJIAPHHHT Xap
KaHjail KufiMa1uaa Myc6ar, Jgemak, GepiIraH TeHICHIIHK ¥pHH-
JIHRHP.

3. Arapa>0, 6>0,¢>0,d>0 6yaca, a+b+c+
+d> 4‘,. ‘abcd HH uc6otaadr.

Mcb6oTn (JIenyktue ycy ). 93- teopemara acocax

altb—c+d _l_ a+b c+d
‘2( 2 + 2 )>

>]/ a b 5—>VVachd =1 abed
4, VnEN.]g(n+l)>—]O—+lgn 6yAHILIMHY  HCGOT-
n

JIaHT,
Hc6orn (AHaautvk ycyn). TeRrcHaMHKHHHT HKKa/Ia TOMO-

HuHH 10 n ra xynairupamas: Igi(n 4 1) > + lgne

& 10n lg(n + 1) >34+ 10nlgne g+ 1)‘°">3+1gn1°n o
e lg(n+ 1)19 = 1g 1000 n'% <« lg(n + 10107 > g 21°nl0n &
« (n+1)* >2n" (98- Teopemara acocaH ypuivH). [emak,
YaeEN:lgn+1)> i + lgn ypuxaHaup.
5. Arapa>0, b > 0 ¢ >0, d >0 6yaca, V (@+c)b+d)>
>Vab + Vecd 6jamunem ucboraanr.
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Uc6orh. Dapas kwraimk, V (a+c) (b + d) <V ab+Vcd
6y/iCHH, ¥ XOAAa YHHHI HKKAJd TOMOHHHH KRAAPATra KyTapcak,
ab+ad+bc+cd< ab+2V abcd +cd « ad + bc >
< 2V abcd,

93- Teopemara acocaH Oy XOJHHHr GYJIMUIH MYMKHH 3Mac.

JleMak, kuaHHraH ¢apa3 HOTYFpH, wy OHIAH TEHICHTHKHHHI
TYFPUAHTH HCOOT KWIHHAH,

6. Arap n €N, n> 1 Gjaranga 2, +——+ +

+ -—; < | 6yAHuMHH HCGOTMAHT.
nt

Hc60T1u. Takkocaaw ycyangad dofiganaHamus:
1 11 1 | 1
7 12w 2.3 S o

Sugu 6y TEHCCHMMKJAAPHK Xaanab Kyuicak, v Xoaaa

1 1 1 1 |
zt+tmt  ta<retzt *F

(n— n
6ysanu Ba o —'l) ~ = "—ll _l_,:— 3KaH!IHH 3BTHGOPra OJICAK,
6yHaaH -—+—+ +— <l—l—<l3KaHHKeJ'lH6

n n

YHKAH. l[ly 6u.naH TEHICHAMHK HCcGOT KHIHHAH.

MycTakun euHw y¥yH MHCOA Ba Macaaanap
1. TenrcHamukaapHH HCOOTAAHT:
a) Arap n >3 Gyaca, 2" >2n 4 | Gynaam;
6) Arap n > 5 6yaca, 2" >n?® 6yaamm,
B) Arap n > 10 6jnaca, 2" > n® 6yaanu.
1 1 1
porirale s T > EN

3.14+n-27<2,n>1,n€EN.

2.

4. neN: —<l+;+ +

n.
T

n

5. n€N: a) nl>(—;-"; 6)n'>n? n>9

B)n!<("+l); r) aAl>""! Ay @n—hl<

< ™' a>1.



6. 22+ 6+ > 2a(b + o).
T.@a4+ 80 +c)a+c)>8abc; a>0, >0, c »0.

8. a+b+c>Vab +Va +Vbe, a>0, 60,
c>»0

9. ab+ac+bc>Vabc Va+Vb+Ve) a>o0,
>0, c>»0,

10. g(1+b)+b(l+c)+c(1+a)>bVa_bc‘, a>0, >0,
¢ >0,

I1. (1+—J—l)"+' >(1+ L)", nEN.

12 2 Vn+1-2V m< =+ N +
Vm-—+-1

l -—
+ =< 2V n—2¥ m—I m<n, mn€N.

I I A L
2 4 6 00 ~ 12
14. Arap x;, x, .  x,€R* G6yaca, y xoana —+ +

+ 4 Jnt +— >n GMHUIMRM HCOOTAAHT,

15. Arap x>—10<a< 1l 6yica, (l +x*<1+4ax
6y HWHHH, arap x > 183 a< 0 é&ku a > ] 6yaca, (1 + x)* >
> 1 4 ax 6YNHIIHHH HCOOTJAAHT.

16. Arap a, bERY, mEcZ (6yTyH coH) Gy.jca,

EALIN TR AP
(1 2] (2 >
3KaHMHM HCOOTAAHT,

17. Tomonnapy moc paeuuga a, b. ¢, d 6y1r"H HXTHEPHA
TYPTOYPUAKHHHT 103H S < i +d 6yAHLWIHHY  HCGOT-

JAaHT.

18. a,b,c€ER Ba —1 < x< 1 na lax®* 4+ bx + ¢ < 1 6ya-
ca, y xoaga |x|<1 aa [cx® + bx + a| & 2 TEHTCHITURHHHT §PUA-
JIH 3KaHHHH HCGOT/AHT.

19, Arap g,>0, i=1,n, a,-a, a =1 6yaca, (1+
+a)(l +a) . (1+a)>2" 6ynagu.
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n n
20. Arap a, >0, a,> 0 6yuca, aj+a, >( a+ay >"

2 2
6ynanu, o
21. Arap a; >0, i=1,n 6yaca, (@, +a,+ ... + a,)¥
><<—1— + ...+ L)>t’12 6V.1anu.
a, a,

IX 606. TEHIJIAMA BA TEHI'CU3JIUK/JIAP

1-§. TEHIVIAMA BA TEHI'CH3JIMKJIAPHHHI TEHT KYYJIWIHTH

Tenrnama Ba TEHICU3NMK TYINYHUAaCH VKYBYUHra Vpra Mak-
Tab maremaTtukacuiaH MawayM. f(x,y, ..., 2, ab, ..., 0
Ba ¢(x, Y, ...,2.4ab ... ¢) ¢yskuusarap OepHiran Ba
VJIaPHUHT 4HHKJAHHW cOXanapH Moc paBuinga A Ba B rtyniaam-
aap 6yan6, AN B = C 6yacun. -

87-ravpud. Aeap f(x,y....,2 a b ...,¢ 8a

oy, ...,2.a b ..., ysxkyua yuyn
f(x»y,---;Z,a,b,---,C):(P(x,y,.-.,Z, a,b, ...,C)
(f=oAf=9) (1)

meneauxk (mernecusaux) OGaxcapuaca, y xoarda K1) menerama
(menecusaux) Oediunadu,
(1) nu xap zoum .

F§ o vr 2,8, bu..,0)=0(F>0, F>0) (2

KYPHHHINTA KEJATHPHIH MYMKHH,

Mucoaaap. 1. ax®+bx+c 40, as=0(ax®+bx +c=
=0) Gup HOMabAyMJM KBaJpaT TEHIaMa (TEHICH3/HK) IHD.

2. ax+by=c {ax+by=c) HKKA HOMABIYM HH3UKJH
TEHIJIaMa (TeHrcnsfmx) JHp.

3. ax® +by"® + 2" =d(ax" + by" + ¢z =d) yu HoMab-
JYMIIM A~ Japaxaiyd TeHIJ1ama (TeHTCH3JIHK) JHp.

88-1ravpud. deap x =a, y =8, ..., z=" guinamaap-
oa F(x,..., 2,00, ., 0=0 (F<0) menzaama (mere-
CU3ALK) my"rpu meueﬂufcxa (menecusauxka) aiiraMca, y xoada
(o B, ..., V) conaap cucmemacu (2) Hume equmu Oeliuaadu.

Aeap (2) Hu Kapaaaémean conau mgnaamoa x, 4, ..., 2
yaeapyeuuraprune (2) HU MYFpU meHeal KKa (meHeCcu3AuKKa)
atiranmupysuu COH xuimamaapu masxcyd 6famaca, y x040a
(2) wy conau mynaamda ewumea sea Imac Oeiuradu.

Mucoanap. 1) x2+1=0 rtenrnama R ga euumra sra
sMac, C Ja eunmra sra: x = == 1.
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2) 2424+ 3x—5=0 Tenrnama Q na [_—:-; l} eulmra

sra,

3) 2x* 4-3x —3 = 0 TenrnamMa Q na euumra 3ra 3mac, R
Jla euumra sra.

LyHHHr vuyH XaM GepHaraH TEHIJIaMaHH KallcH COHJH Tyn-
JaMa eyHul Tanab KHAHHCA, euHMH Iy COHAH Tyniamaa H3-
JIaHa[H.

Tenrsnamann eunwn ne6, 6y TeHrnaMaja KaTHalaéTraH §3-
FapyBYHJIADHHHT TEHIVIaMaHH TYFPH TeHIVIHKKA aAJaHTHPYBYH
KHAMATJapHHH ToOMMIUra afTriagd., TeHraMalapHH eyHIJa
YHHHI aHHKJIAaHHLI COXACHHHM TOMHWI Xap QOHMM XaM MYXHM TaA-
6Hp xucoGnanasepMafigu. LllyHaait TeHrsamanap yupaum MyM-
KHHKH, YJapHHHI aHHMKJIaHHLI COXaCHHH TOMHII TeHrJaMaHH
CUHUYIAH XaM MYpaKkaG Oy/HMIUH MYMKHH, GyHiaft Xoama TO-
MH/ITaH €YHMJIapDHH TeKIWHPHG KYpHII MaKcaara MyBOGDHKAHP.
TeHrnamManu eudiija aHHKJIAHHUI COXAacHra 3bTHGOP GepH.ica, Y
XO/I]a TEHr/aMajia TeTHLLIH aJMALUTHPHIUJAp GaX<apHuina aMHK-
JIaHHLI COXACHHHHI TOpafHIllM €KH KeHrafiuwiura ajngoxHia axa-
MHAT GepH/IHLIH, CYHIPa TOMWAraH euHMJ/apHlI a/noxHja lapT-
JMap GHJaH OIMHHMILH NO3HMAHP.

Mucon. Vx® —x—2= x —3 TeHr1aMaHH euHHT.

EqumV x®— x —2=x—3 TEH[MAMAHHHT Yan TOMOHH
(— o; —I1] Ba [2; 4 oo) cOXanApla aHHK/IaHraH Ba x* — x—
— 2 >0 manduii 3Mmac, .TeKHH VHC TOMOHH X >3 xa Mandmi
smac. Bynpan kypuun6 TypHOAMKH, TeHraaManu [3; + oo) Oa
My T Japakara OLUMPHUWI MYMKHH, HaTiDkajga x = 2,2 HH XOCHN
KHiamu3, Tomuaran eunm 2< 2,2< 3 6yarand yyyH TEHIHK-
HH TYFPH TEHIJIWKKA afilaHTHpa oamafigd, [emak, y edum 3mac.
Tenrsama eunumra sra 3mac.

Coananuk yuyH
Fx y z,a,b, )=0(F=0) 3)
Ba
[(x, 9, z,ab, , 0)=0(¢=0) €Y

TEHr/]1aMa (TEeHTCHANHK) Jap GepwiraH GyJcHH.

89-tanpHd. Aeap (3) meneaamanunz (MEHCUIAUKHUHR)
Xap KanOail edumu meneAAMARUME (MEHECUBAUKHUNE) eNUuMU
6yaca, y xos0a (4) menzaama (mewecusaux) (3) Hunz Hamu-
amacu Oedunradu.

MHucoaaap. 1. 2x —6=x TeHrnaMaHHHT HaTHXacH (2x—
— 6)’ = x’_

2. x—2 > 1 TeHTCH3NHKHHHT HaTHXacH (x —2)(x® 4 3) >
= x4 3.
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(3) Ba (4) Tenrnama (TeHrcHATHK) Jap Gupop B coxana aHHk-
JaHraH GYJICHH.

90- tavpud. Aeap B coxada (3) menzaama (menzcusaux)
Hun2 exumaap mynasamu (4) mexaaaMa (MEHeCUAUK) HU exu M-
AQp mynaiaMu 6a axcunda, (4) meneraMa (MereCuU3AUK) HuHe
ewumaap mignaamu (3) memaaama  (menecusnuK) Hule
ewumaap mynaamu 6gaca, y xoada (3) ea (4) menerama
(menacu3aux) aap B coxada menz kysau (3xsusasenm) mene-
AaMa (meH2cu3Aux) aap oOedusadu.

1 Sx(x?+ 1)+1

Mucoa. x*4+6=>5x ma x’+6+x,+l= o

(x* -+ 6 >5x Ba x*+6+V x+1 >5x+ V x*+ 1) Teurnama-
Jlap (TeHrcuaiHkiaap) R 1a TeHr KywiHaup, uyHkH 90- Tanpud-
HH KaHOAT/AHTHpAlH. '

bepwarau f(x, a, b, ., ¢ Ba @(x, ab, , €) Ba
{(x,a,b, . , ¢) NApPHHHT aHHKJAHHUII COXAJApH MOC paBHILAA
D(f), D(¢) Ba D(f) 6yncun.

101- reopema. Aeap D() = D(f)N D(9) 6yaca, y xor0a
f=pB)ef+t=9+1(6) (f >p=f+t >0+ 1) Ojradu.

HMc6oTu. Teopemanwur waprara Kypa (5) HMHI HXTHEpHM
6Mp euMMHHH X, fecak, Y xoama f(xp, a, b, .., €)= @(x, a,
b, , ¢) (5") TyFpu Tenrsmkka ainadag. D ()>D(f) N D ()
ra acocan x,€D(f) O6Yyaranaurn yuyn f(x,, a, , 0+
+txpa,. .,0=0@(x,a ..,)+1(x,a , €)
(6’) TeHraMK TYrpu TeHrJMKAMpP. Arap (6°) HMHr X2p MKKa-
Ja ToMoHHra —f(x,, a, , €) M Kywcak, y xodaa (9')
HH XOCHJ KWIaMH3, HaTtHxkajna 90- tanpudra acocan (5) ea
(6) TeHrnaMa (TEHICHIIMK) Jlap TeHr KyduH G6yJamn,

I-vatuxa D(fiND(p) da f=9of—¢ =0 6yrann.

102- Treopema. Azap D)D) N D(9) 6a t+£=0 64a-

ca, y xoada
[=90)ef t=9-L(7)
(t>0Af>0ft >0l

6yaadu.

Hc6otu. 101- reopemara acocan f =@ (5) eyumnap Tyn-
aamuaa D () o D ()N D(e) ra acocan t(x,a, b, .., ¢) Mab-
Hora sra Ba f(x, a, , €)= 0 3kaHHra acocaH (7) HHHI XaM
eudmtapn Gynagu Ba akcHHya XaM lo3 GepagH. Bvhpan 89 pa
90- Tabpudwiapra acocan (5) Ba (7) sap §3apo TeHr KyWJIHAHP.
Iy 6unan 102- Teopema HcGOT GyaaH.

103- reopema., Aeap B coxada [(x, a,b, , 0 =0
sa ¢(x, a, , €) =0 64aca, y xor0a

[=90B)eaf" =9", neN (§
6y1adu.
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Hc6o1H. 103- Teopemanunr waprura kjpa B = D(f) N.D(¢)
6%sH6, f >0 Ba ¢ >0 Mavaymaup. llyupain x,€ B maBxyn-
KH, f(xe, @, b, ., )=q(xo,a,b, . ,c) 637H6, x4(5)
HHAT WALH3H, 6YAagH. SuaM B 1a (5) HHUHr HMKKana TOMOHHHH
n- napaxara OIMpaMH3, HAaTHXaza

[f (xo, a, b, VO =[9(xo, a yoOI" s [f(xea,. . 01—
—[(P (xo- a: c)]n = [f (xov a, v C)—q) (xo' a- ’ C)])(
X [f (xo, @, b, O 1 (x,, @, , c]""q:fxo, a,...,0+

+ + [olx,, a, o' =0

Xocun Gynapu. Bynpan 89- tabpura acocan (5) HHHr eyHmu
(8) HHHr eynumu Oyaaan. 102- Teopemara acocaH (8) HHHr eyu-
MH (5) HHHT €YHMH 3KAHHHH KypHIl MyMKHH. ByHaan 90- Tan-
pu¢ra acocan (5) Ba (8) tenr xywwamp. lUly 6uaan Teopema
HCOOT KHJIHHAH

104- Teopema. Aeap Gepuscan a >0, a1 conrap yuyn
B coxada f(x) Ba @(x) mycbam 6jaca, y x010a f(x) = ¢(x)
< log, f (X) = IOga‘p(x) 6yaadu.

By TeopemanHHr Mc6oTH GeBocHta 102] Ba 103- Teopema.iap-
JaH KeJaH6 uHKagH. ]

105-1eopema. Acap f(x) ¢ynxyua D(f) da moromon
geyeuu Gyaca, y xoada f(x) = x (9) ea f[f(x)] = x (10) mene-
Aamarap §apo mewne Kysau 6yasadu,

HMc6oru. Teopemanuur waprdra kypa f(x) ¢ynkuua D(f)
Ja MOHOTOH YcyBuM Ba wy 6unan Gupra (10) Terrsiama (9) HHHT
HaThacHmup, 4yHKH (9) HHHr Xap 6Hp euumd (10) HH KaHo-
atnaHtupaad. YyHkd x, (9) HHRr eunmu 6yaca, y xonaa f(x))=
= Xy 3kanHaaH [[f (xo)] = f(xo) = x, 6y1anu.

Suay (10) HHHr Xap GHp ednMH (9) HH KaHOATNAHTHPHILHHH
Kypcatamu3, AvHH f[f (X)) = x, Gyscun. Papas Kuaaliuk.
[ (xo)5= x, 6yncuH, Y Xoana f(xe)>x, €ku [ (x) < xo Gynamu.
Byupan f(x,) >x, 69acun, y xonma f[f(x0)] >fix0)> ¥, 6-
anb, f(f(x,)] = xo ra angaup. Hemak, (9) Ba (10) Tenr kywu-
aupup. lly GuaaH Teopema HcGOTJaHAH.

Muconnap. 1. V 1+Vx =x — 1 tenraama

1+ 1/1+Vx— = x TeHrnamara, 6y 3ca 1 + ) x = x TeHr-
7aMara TeHr Ky4IHAHD.
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, X+ 1=272x — 1 TeHrTamManHHI WAKIHHH yaraptup-

(Xa 1
I+ 2 ) 341 ° o
cak, 3 =X ) = X SKaHHMHH KYpHII MYMKHH.

MycTakha edmmn yuyH MMcOa Ba Macansajap
Kyfngarn Tenrnamanap R na TeBr Kywiumu?

I 2= 4 max—2=—4
x—2
-2 2 5x%
e T Tl b

+ 2(x% + 1) = 5a2.
3. x—2=7—2x1Ba (x—2)* = (7T—2x)%
.31 =4x—2 pa (Qx— 1) = (4x—2)".
< F(x)=o(x) Ba [[ ()P = [@ ()]
) =0 ma [F())* =[p@1*; kEN.

V0 = o) s f) = [0 (I kN,
X2 —1=0Ba) x2—1 =0.
VI Ve@ =08 Viw ek =0.
10. t (x) =fl (x) 4 f2 (%) Pa Fi(x) — fa(x)
P10 @ (x) + Polx) Px) @)
Kyfngarn teHrcuandkna p R 1a TeHr KywinMu?
1
4—x'
12. 3x4+1>1Ba Bx+ 1) +x—4>x-—-3.
13, x—3>2ma (x—3)(x4+1)?*>2(x+ 1.
14, x—3>28Ba (x—3)(x— 1N >2(x—1).
15, —x*—5x+ 6>01Ba x? +5xr—6 >0.
16. x—1 >0 Ba (6x2 4+ 3x +5)(1 —x)< 0.
17 2(x —x*—3)(1 —4x) >0 pa 4x—1 >0,

18, >2pa L2263 5 9. .S

— X — X —

11, x>1 max+ —— > 1+
4—x

1>2(x—3). 20. ‘5‘_2x >0 Ba (x —2)(5—x) >0.



21, *=2 _ <08 (x—2)(5—x) >0.

B5—x
1 1

22, —_— 2 2

o T e ip Ba (x4 9)'< (x4 1A
23, ol - 1 T
3 ¥ —3ax+1 >x'+3x-‘r2 Bax 3x+-'2>x

—3x 4+ 1.
%, 5—x>4 Ba =X 4

x+1 x+1

2- §. BHPHHYH BA HKKHHYH RAPA)KAJIH TEHTJAMA
BA TEHICH3JIHKJNAP

91-rabpud. Ywby
ax+by+... 4+ cz=d({ax+ by + + c2=d) (n
Kjpuruwoaeu meHeaamMa (mexecu3auK) OGupunyu dapaxcaiu
merHaaama (menecu3nux) deldusadu

Mucoanap. 1. ax = b — 6GUp HOMABAYMIH UH3IHK/IM TEHT-

Jlama.
2. ax + by = c — HKKH HOMABAYMJH UH3IIKJH TeHIJama.

3. ax + by 4 cz >d—y4 HOMABIAYMIIH YH3UKJAH TeHICH3-

JIHK.
I, Brp HOMABAYMAN ay = b YH3MUKJIM TEHrJaMaza:

a) Arap a0 Ba b0 Gyaca, y xoama x = b:a 6yJaau;
6) arap a0 Ba b =0 6yaca, y xonma x =0 6ynanu;

B) arap a = 0 Ba b= 0 6yJsca, TeHr/1aMa e4uMra sra 3mac,
r) arap a = 0 Ba b = 0 GyJca, TeHr/1aMa 4eKCH3 KN euum-

ra sra Gyaaau.
Mucoaaap. 1. 2x 4+ 3 = x 4 5 TeHr1aMauu euuur.
Eunw. 2x+3=x4+52x—x=5—3cx=2.

2, 2x + 3 = 3x — 3 TeHrnamanu euuHrt
Eqynwp2x 3 =2x —3 = 3= — 3 TeHrsama eudMra 3ra

smMac,
II. Bup HOMABIYMIH ax >b YH3HKJAH TEHrCHAUTHKHHHT €YHMH:

a) arap a >0 6yaca, x LA 6y.n1aau;
a
6) arap a = 0 6y/n6, b < 0 6yaca, HXTHEPHA XaKHIKHA COH
TEHICH3/IHKHH KaHOATJaHTHpaau;
B) arap a< 0 G6yaca, x< — —Z—- 6Vaanu,

I11. BuprHuM mapaaiH HKKH HOMABJIYyMJH
207



ax+by=c (2
TeHI/JaMaHHHI  Ee4YHMH
(2) HH KaHOAT/IaHTHPYB-
ud  (x,y) xybrankiaap
TyniaMHaaH H6opar 6Y-
Nafy.

Arap ax+4by >c¢
(ékH x + by << ¢) TeHr-
CHHK Gepuaran 6y.-
ca, Y X0Jafa TeHrcHs3-
AMKHH KAHOATJAHTHPYBYH eunmnap 40- uMamajzard IWUTPAXJAH-
raH coxanaH u6opar 6yaaan.

92-Tabspud. Yuwby

40- pacm.

ax*+bx+c¢c=0,a20. 3)

Kijpuruwdaeu meHeaaMa Keéadpam menzaaMa Oedtradu. By
epaa a, b, ¢ nap napamerpnap 6Y/aH6, yJAapHHUHT TYPJIH KuAMaT-
JlapHaa TYpJaH KBaapaT TeHrjamanap XocHa 6ysians.

KBaapar tenraamanap ax®* +c¢ =0, ax?=0, ax* +bx =20
vaaa Ksadpam meHeramasap Ba ax® --bx +c¢ =0, as=0 my-
AuK Keadpam meHeaama Xamjaa - x? + px+gq= 0 Keamupu -

‘ean Kséadpam meHesamairapea a¥KpanaH.

By rtenrnamanapuunr eynmauiuM MaxkTa6 MaTeMaTHKacHaaH
MabayManp. MakTtab maTeMaTHKacHIaH MABIYMKH, ax?® + bx+
4+ ¢ =0, a0 TeHrnaMaHu euHw YYYH aBBad YHO3H TY.THK
KBAJpaT aXKpaTHiaW, CVHIpa pajnKal €pAaMiAa YHHHT eudM-

JapH TOMHJAAH:
ax* +bx+c=a x’-}-——b—x-}—i) :a(x+ L)’_
__Liai _0¢$< x4+ )_b’—4ac¢>| +_‘=

_Vb’—4ac x_T__::tVb-—--iac'

4a*
= — bV P —dac
Mo = ———— (A)
Arap 6y epna D =0b*—4ac pne6 Oenrmnacak, x,, =
_ —bxVD g
=5 6ynanu,

106- Treopema. (3) xsadpam menzrama R da: xaxuxui
xap xua uaduzea se2a 6fauwwu yuyn D >0, xaxusud G6up xua
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Uadusrapea sea Gjaruwuu ysyw D = 0; uadusea sza Gjamac-
aueu yuyn D < O 6gauwu 3apyp 6a emapaudup.

N c6oTn. XaknkaTan Xawm,

b \2 D
()= @
aa D >0 6yaca, rteHrnuk auMknauran G6yamG, GyHpau x, =
=_:%V_D_ Ba x'__-__;’;aV_D XaKHKHA Xap XWi HJaaH31ap-

HU XOCHJ KHJIAMH3. \
Arap D =0 6yaca, y xoaza (x + -2%) =-4% =0 6yan6,

b .
Xy =Xy = — - 6Mp XM HAAHanapra 3sra Gyaamus. Arap

D < 0 Gyaca, (4) TeHraHK MaBxya G6yimafiiH, TeHI/amMa Wi-
auara sra Gyamainu. Ly Gunan Teopema nc6oT 6yJAH.

Arap (3) teHrnamaza b = 2k 6yaca, y xoaga ax® + 2kx+
—ktV k —ac

+¢=0, as= 0 TeHrnaMaHHHT EUHMHHH X = -

dopMysa OpkanH TOMMIALH.
(3) TeHrnamann x2 4- —b—x+ £ =0 KYPHHHIUra KeJaTHPHO
a a-
Ba p= %; qg= £ opkann Gearuaab,
a
X+ px+q=0 ©)
ra Kenamua. (5) KenTHpRIraH KBajpaT TeHT/JaMa G6YaajH.

107- reopema (Buet teopemacu). Aecap x, 6a x,
connap (5) HuKe uabussapu 6gaca, y xoada x; +x, = —p
Ba X;-X, = q 6jradu.

Hc6oT1H. TeopemaHHHr waprura Kypa X, Ba- X, TEHI/aMa-
HHHT Haausnapi. Cyurpa (A) ra acocan x; = —%—!—V%’—q

BA X, = — Tp —V"’:. —jq 6y116, x1+x,=2(—%)=—p
6yaHwWHN Xamaa

= (4 Y T £V T

_7£_n -
= 4+¢1¢7

SKaHH KeJHO uHKaIH.
lly 6wnan Teopema HCOOT KHJIHHAH.
By Teopemanan Geocura x! + px + ¢ = x? —(x, + x)x+

14—2823 209




+ x,0x, = 2% — 0, x — x,x + X0, = (X — x;)(x — x,) ekH ax?+
+ bx + ¢ = a(x — x;) (x — x,) XxocHn GynanH.

Keagpar Tenrnamanaphu euumnja xynafiTyBun/apra apaTHi
yCyaH Xam ¥3Mra xoc MyXHMaMp. Arap b kospuumeHTHH b =
=b, + b, KypuHHIIHAA a:b, = b,:c WApPTH GakapuiaguraH
KHAHG nopanaw MyMKAH 6yJca, y Xoniaa

ax*+bx+4c=a(x—a) (x—p)
ra sra GysnamHs.

Mucoan x*—5x+4+6 =0x* —3x— 2x46=
= (x—3) (x—2)=0 6yau6, Gyunin{ 2; 3} eyuMaapHH XOCHN KH-
JIAMH3.

93-taspud. Ywby

axd*4+bx+c=0,a5%0 (6)
Kipunuwdazu meHacu3AuK K8adpam meHacusaux deluaadu,

Mucon. 242+ 3x—1>0, x2—3x4+22>0,
x*—x—5<0, x2—3x + 6 <0 KBaApPaT TEHICHATHKJIAPAHP.

I. ax® 4 bx 4+ ¢ > 0 TeHrcHanmuk GepuaraH GYJCHH, y XoJI-
Ja, arap:

Y yi
777 71777, L.
0 2 GE—
0 "=XZ ’ ¢
41- pacum. 42- pacu.

1) a>0 Ba D >0 6fuca, x,, x,ER 6yan6, x, < x, yuyH
eunM (—oo; x;]U[xy; + o) Gyaagk (41- unama);

2) a>0p8a D=0 6ynca, x, = x,€ R 6ymu6, eunm x€R
6ynann (42- unama),

3)a>0pBa D<0 6yaca, x,, x,¢ R 6yin6, eynm xc R
6ynapu (43- uusma);

4) a<0; D>0 6yaca, x,, x,€R 6ymb, x, < x, yayH
eyuM [x;; xg] 6ynanu (44-uusma);
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0 X
43- pacm. 44- pacu.
5) a< 0 Ba D = 0 6yaca, x, = x,€ R 6§16, x = x, eunm

6yaand (45- uvama);

6) a<0m D<O0 6ynca, x;, x,¢ R 67au6, eunm 6yw
TVnam 6y.aad (46- uHama).

Mucoa. x¥* —5x+4 6> 0 TeHICHAIHKHH €QHHT.

Euynw a= 1, D=1>0. x,=2 x,==3; eunm (—e: 2)U
U@: + o) 6yaaam.

I, ax* 4+ bx + ¢ < 0 TeHrCHIHK yuyyH: T

1) a>0 B D >0 6yrranga (41-ausma) x,, x, ER 6yau6,
x, < Xy YUYH euHM [x,: x,] 6y.anu;

2) a>0 Ba D =0 6yaranna (42-unsma) x, = x,€ R 6y-
U6, eyuMm x = x; = x, Oy.aazia;

3) a>0 Ba D <0 6yaranpa (43-uuama) x,, xy ¢R 6yan6,
TEHTCHAIHK €YHMIa 3ra IMAac;

94

.91\

X=Xz

45- pacu. 46- pacy,
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4) a<0 Ba D> 0 6yaranpa (44-unama) x,, x,€R 6yau6,
X, < X, YUYH eduM (—oo; x,)U[xy; + =) Oyaann;

5) a<0 pa D=0 6yaranga (45- unama) x, = x,€R 63-
M6, eunm x € R 6YaanH (KaTbHi TRHICHAIHK YYyH euuM x € R~
~ {x,} 6yaami);

6) a<0 Ba D <0 6yaranga (46-uuama) x,, x, ¢ R 6yau6,
eunm x €ER 6ynanu.

Mucon x* —6x+8 O TeHrCHVIHKHH €YHHT,

Eunw a=1>08D =4, x, =4, x, =2 6y1u6, eunm
(2, 4) opannk 6yaagu

Moayab KaTHawraH GHp y3rapyBYHAM TeHT-
JaMa Ba TEHTCH3JHKAAPHH eUHLL

94-tanvpud. Aeap

fx,y,...,2 a b, , 0 =0;
[x g . 2, 6, ) =0] (1)

merzramada (menecussuxoa) §azapysuuiap Mooya Geaaucu oc
muda Kkamnauica, y xoada Gyxdali menzaamarap (merecus-
AUKAGD) MOOYAau mexzaamarap (meHecudauxaap) Oeliuaadu.
Mucoaaap. |x—21=3; x*+ 2x+ 4] = 5;
2x4+31+4x—1! >4,
MoayaaH TeHrMamanapHUHr KYAHAACH TYPJapHHH KYPHO uH-
KAAJIHK: ”

L {\f(x. Y, z, g, b, VOl =k &
k>0
fo, y, .zab 0=k YV

A

V f(xv!/. ,Z,a,b, vC)=—kv
k>0.

Tenrnama OHp y3rapysunau GyaraH xoaaa:
{‘k”;)lo= B olf)=kAE>0V(X) =—kAk>0).

MHcoa |x — 2 =1 TeHrnaMaHH euuHr.

Euvnw x—2[=1le[x—2=|Ax—220V{x—2=
=—|Ax-2<0)]el(x=3Ax>2 2)V(x=|Ax<2]=> A=
= {xjx =1, x=3)}.

I f(x, a, b, , ) = k.

Xycycuit Xoaa KyAMAard KYPWHHILAArH TeHr.TaMaHH KapaiiHk:
[lax+b) =k e [f(—(@x+b) =kAax+b< OV
V fax+b)=kAax+ b> 0],

MatayMKkH, GYHKUMAHHHT XKY®DTJIMK XOCCACHra acocaH a COH

f(x, a, b, ¢}) = k TeHrnamaHWHr wagH3H 6Yaca, y Xon-
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A3 —@ XaM WY TEeHrJaMaRHHr HApuau Gysnaau. Ilywunr yyyn
HKKAJIA CHCTEMAJAH GHPHHH €4MlU eTapJIHAMPp.

Mucon. x* —|x = 6 Tenrnamauu euunr.

Eynw, l-ycya s*—|x=6[(x*—x—6=0Ax>
20V 4+x—6=0Ax<0)]S[x*—x—6=0Ax>.
>0=>(x=3Ax20Vx=—2Ax20)V(*+x—6 =
=0Ax<0=(x=—3Ax<0)Vx=2Ax<0))] &
S[(x=3Ax20V(x=—3Ax<0)}=A={ilx=3 x=
=—3} ={—3;3).

2yeyn x*—ld=6ex—|x=6= (x| =3v|x=
#=—=>|x=3 A={-3; 3}.

I1L. |f(x, @, b, , Ol=o(x, a, b, . o).
By xonna (f(x, a, b, ¢ Ol=¢(x a, b 0) &
f(x, a, b, ¢)=9(x a, o),
°[f(x, a, , 0 >0, Vv
¢(x, a, , ) >0
f(x, a, b, , 0 =-—9(x, a, , €),
v {f(x. a, , <0,
P(x a, , €)= 0.

Muconnap. 1 9—3x =4—5x +12x+ 5 Ttenrna-
MaHH €UHHT.

Euuw. |a+ b =lal + (bl'®ab >0 ra acocan

9—3x=[4—5x+12x+5(d—-5x)2x+5>0e
o —25x<08.

Nemak, eunmnap 1ynaamu: A = {x]— 2,5 < x < 0,8).
2. 19—3x<4—5x|+ |2x+ 5 TeHTCHINHKHH EUHHT,

Eunw. 9—3x=4—-5x+2x+5 6yau6, la+bl<
< 'a| + |b] ® ab < 0 ra acocan

4—5x)2x+5<0e(x<—25vx>0.8).

KaBobu x€(—o; —2,5)(0,8; + =),

3. Ix+ 2al + |x —a} < 3 x TEHrCHIHKHH eyHHr.

Eunm. Arap a >0 6yaca, y xonuga —2a<a 6yaanm;
arap a <0 OGynca, y xopa a< —2a Gyaagu:
x4+ 2a1+ |x —al < 3x @ [(x+2a20Ax—a>0Ax+ 2a+
+x—a<3)Vix+2a<0Ax—a>0A—x—2a+x—
—a<3x)V(x+2a>20Ax—a<O0Ax+2a—x+a<
<3x)V(x+2a<0pAx—a<OAx+2a+x—a>3x) e
olx>»—2aAxzafAxpa)Vix<—2aAxzalAx>

213



>—aV(x>—2aflx<aAx>aV(x<—2aAx<
‘a
<ahx> ——5—)].

XaBo6u. Arapa<0 G6yaca, y xomma x€[2a; + «);
arap a =0 6yica, y xonna x€(0; +o); ardp a>0 Gyica,
y Xonma x€(a; + «).

MycraK na eyHw yuyH MHCOA BR Macajanap

KyfHaard TeHrJaMalapHd €4HHT:

1. a) x(x—15) = 3(108 —54x);
6) (x—7)(x +-3) + (x — 1) (x + 5) = 102

B) Bx— 8P —(4x —6)*+ (5x —2)(5x -+ 2) = 96;
3211 74 — 2 x%

r) + = 10,
8 12

g Sl 2x+2 g2

x—2 r+2 3

2. a) x4 12x = —35 6) *—7x+12=
B) 3x*—5x—2=0, r) 5£2—8x+3=

n 42 —17x—15=0.

7+1
3. a) 30 -13 — +8x;
8 2+x+1 o1
2 1 2xr—1
6) = ;
B—x+1 r+1 0+ 1
5) 13 _ 17x4+10 _ 5 |
®+4+1 5x*—5x+5. r+1"'
r) x+ 36 =x—¥-6_ r—x+416
x—1 x—1 x -+ x4+l
T —
4. a) 1 _20x41 5« :
4x+8 41716 o—4x+4
6) 2 _ 1 xr—4 —0;
x*—4q4 -2 42x
B) 1 4 _ x4 10 x 4x3 + 21
P—xtgx—1 x+1 x—1 o441
r 5 8 2 20

x—4 0o—1 A —3x42 _x’+3x+2'
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1 | 1
x+2 x+20— x4 4 48"
) 11 1
r—6 xr—4 _x+2 =7
1 1 1 1
B) —_ = — :
r—8 x—2 x— 11 x—10
1 1 1 1
r) =
x—9 x—7 x4+18 x—10
KyAHaarn TeHrCHAIMKIApHH eUHHT:
6.a) *—x—90<0; 6) 6.3 —7x+2>0;
B — ' —2x+48<0; r) 8x24+10x—3>0;
D) 25x*—10x+4+1>0; €) 49 —28x+4<0;
X) —x*—12x—100<0;, 3) 4x2—4x+15<0.

5. a)

35x x+2 Ix—1
7. a — 0;
) 4+.—le—6:’ 3x+l+ xr—2 =
25x— 21 2x—3 x+4
6)2x‘+5x—l2 x+4 > 2x—3 "
B) 13 + t < 6
2@ ty—2 | 2y+7 p—9
l‘) . x+9 . x—}:lS < 1 .
x1—3x—10 x? =25 x4+2

8. TeHraaMaHu €YHHT:

(Pt x+ )+ +2x+) L (A+3x+5)+ .+
+ (x* + 20 x + 39) = 4500,

9, a muHr KaHjait KuiiMaTHaa 9x* —2x+a=6—ax
TEHIJIaMAHHRT HJQHIAPH TeHr G6yJaaH?

10. m nuHr xanpaf gKuimatnapuga x® — x +m? =0 Tteur-
NaMA XaKHKHA Xap XHWJ, XaKHKui GHp XWI HAgMs’iapra sra
6y.1aau?

11. & BuHr Kauaad kufimatuga (R — 12)x* 4 2(k —12) x +
+ 2 =0 TeHrnaMa XakHKWA WARH3ra 3ra 6yamafzn?

1 1

12. Bepwaran x, = ax,= WIH3-

—_— B —_—
10—Vy72 10+6V2

JIapHra Kypa KBajpaT TEeHIJIaMa TY3WHI.
13. a uuHr Kaupah xufimatHna x® 4 ax+a-+2=0 Tenrsnama
HWIJHAIApDHHHHT HhcGaTH 2 ra TeHr Gy.iamu?

14, a HMHr KaHmali KuiiMatiapuga x2 — —l‘i x+a=0
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TEHTJIAMAHHHT HIRMAIAPH X, = X] MYHOCAGATHH KaHOAT/IaHTHpa-
an? .
15. a Huur Kaujah kuiimatiaa x* +ax+ 1 =0 Ba x* 4
+ x4+ a = 0 TeHrnamanap ymMymHfi euumra sra 6ysagH?
16. 2x* —3ax — 2 = 0 TeHrJMaMaHHHI MAJHATAPH X, Ba X,
6yaca, x; ' + x;° m# XHcOGAHT.
17. m wunr Kaupah KeAmataapuna (m + 4) x* 4 2mx +
+ 2m — 6 < 0 TeHrCHATHKHHHT eyHmH R Gynapu?
18. & ra Huc6ataH KyAMAarH TeHrCHUIMKIAAPHHHT EYHMH
6ynapural Ba 6Y/IMafilMraH OPaJHK/APHH YPraHHHI,
a) k—Dx*—(k+x+4k+1>0, 6) (k—2)x*+8x+
+h+4<0;
B) xX*+ kx+ k>0 r) kx2—4x+3k+1<0;
n) x> —6kx+2—2k+9%%<0; e) (k—3)x*—3x—k+1>0.
19. KyAHaark TeHI/aMaJapHH €YHHT:
a) x—2|+jx—3+2x—8 = 9
6) [4x—1j—12x—3|+|x—2| =
B) Ix— |+ |x+ 2| —Ix—3] =4;
r) Ix—l 'x+2l—|2x—5|+|3—xl——3
o ik —2—1—2 =
20. KyAupar# napaMmeTpsiH TEHIJIAMANAPHH €HHHT:
a) 2lx+al —jx—2a| =3a; 6) x =2|x—a| —2!x—2a,
B) a— 2@ o, rlx+3a—lx —a| =

|x -+ af
1) Ikt —a¥ = (x +3a)% e x+ “;:r‘i - _:

MoayaaH TeHrJaMaIapHH eunHr:
21 2x—x2—1|=2x—x?'—1.
22 5x—x*—6 =x*—5x+6.
Kyfngard TeHIrCH3/MKIApHH aHAJMTHK YCYJAa €4HHT:

2. 2x+ 7 —|3x+5>0,

24, |2x+5|—l3x—7|<0

25. !x—l + |2x — 6] < 3.

26, ix—1j+|x—3 >2

27. |x—l’-‘-lx+2—lx—3|>4

28. 2+ e+ 1 +1x—4>9

20 x— N —|Jr—2|+ x—3 —|x—4+|x—5) < 3.
30, x+2,—x+ H+Iy —|x—1] + |x—2|>25.
3l x* —x—6]>3+x.

32. *—6x+8<5x—x
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33. Bx—x2—6l>x*—5x+6.
34, |x*—3x+ 2| >3x—x*—2.
35. 'x2+6x+ 5> x*—8x+ 16.

2—-5x+44 xt— x| —6

36. [ ‘gl. 38. L—H=0 0y,
37. "f—‘3i+—2|>1. 39. 21—l 41y
2+3x+2 [x— 1]

3- §. DKOPH JAPAXAJIH TEHI'JIAMA BA TEHI'CH3JIUKJIAP
95-trabpud. Yuby
apx” +ax" '+ L ta,_x+a, =0(=0), g0 (1)

meHeaama (MeHaCU3AUK) foKopu dapaxcaiu mexeraMa (mete-
cusuK) deduradu,

Mucon 2x84+6x*—3x34+2x24+7x+6=0 OGewun-
UM Japaxka/qd TEHrJIaMamup,

Arap (1) na ay, a,, ..., a,€Z 6yaca, y xoana (1) mu
bymyn kosgpuyuenmau rokopu Oapaxasn meHeraMa Jefiu-
qdapi, Arap g, =1 6yuca, y xoana (1) Hu xeamupusrzan mere-
AaMa eHuaanu.

' 108-teopewma. Adeap

~ Mo+ ta_x4a =0 )
6ymyr Kosghuyuenmau mernerama Gymyr edumea sza 6gaca,
Yy xoada Oy ewum 0300 xadHuue Ogaysuucu 6yradu,

Uc6oru. TeopeMaHHHr maprura Kypa (2) 6ytyH Ko3ddu-
HHeHTTH GG, OyTyH x = k eumwra sra, svhu k" -+ a,k" " -+
+...4a,_k+a, =0 6ym6, Gyunan a,=k(—kr"" —
—a k" —a,_ ) 6ymanu. XocHn1 KWIMHTAaH HaTHXKa-
HHHT VHr TOMOHH MKKNHTA OYTYH COHHHHI Kymaitmacu Oy.raH-
JUTH yuyH a,ik Gyaagu. Teopema ucGor 6y./iau.

o —1 o
Kymunua f(x) =ax"+a,_x"" + ... +ax+a, kyn-
X3aHH X — 0 MKKH Xagra Oymumaa GyJMAMA Ba KOJIHKHHHT
KO(DGHLUMEHTIApHEY KYHHArHya TONMUMAaAH: H3IaHaérrad OyJIHH-
MaHuHr GysyBudra kymanTMmacH OH/ad f(a) HHHT HHFUHAHCH
f(x) ra TeHr 6yaHMmK Kepak, HABHH f(x) = (x—-a)g(x)—{-K
K =f(). ByHnaan \=a,; a, =b,_,—ab,_ ... €kH
A . = . .
bn 1= 8y bn—? Qp a’bn—-l‘ bn-—s =a, 4 +abn-—2’ cet
K =a,+ a b, 6ynagy. Dy HatwKauu gy#dgard »Kajsaa Kypu-
HHIIMAA €3aMH3.
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a a
bp_3 =
a by_1=108, by _og= | =a, 5+ K =a, 4 ab,
=a, |1+ +ta ba_o
+a bn—l I

By cxema lopnep cxemacu peimnagh.

109-reopema. Aeap 6ymyn xosppuyuenmau (1) mene-
aama 2 | (p, 9) =1, payuonaa usrduszea sea 6iarca, y xoada
p oaoaqxaanuue 6gaysqucu, q Gow xad ro3dduyuermu a,
Hunz 6yayevucu 6jaadu,

M c6oTH. TeopemanuHr wapriura Kypa —: , b,9=1,

(1) HuHr WAM3n 6YNraHH YuyH
n—I

ao(%)n+al (s-) + +a,, ql+a,,=o (3)
6146, GynpaH
agp” +a,p""g + +a,_ p ' +ag" =0 )
xocun 6yaaan. By (3') man
0,4 = p(—app"™" —a,p" g —a " 0 —
= —a @
XOCHN 6§sm6, 6yHaaH a, HUHTr p ra OYIHHHIIA KYPHHHO TY-

pu6ax. Xyaau wyHra yxmaw, (3°) JaH @y HMHr ¢ ra GYaHHH-
IIHHK KypcaTHi MyMKHH. Ly 6Haan TeopeMa HCOOT KWJIMHAH.
96-tabvpud. Yuby

ap®™ ! +a " + +a ' +Aax + A%,
+ + a2 =0, (5)

ap” +a " a4+ +ax+a,=0 (6)

rcgguﬁuumdaeu meKzaaMarap Kalimma meneaamarap Oetiu-
Aa0u.

Mucona. 255 +3x*—2x*—6x*+81x+486 =0
A=3); 4x+5x—3A+112+6x2+20x—32=0
A=—2 ra x*+5x*4+2x24+5x+1=0 (A=1) KaiiTma
TeHI1aMaNapaup.
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110-teopema. Tox Odapaxasu Kaimma menzrama
X = — A uaduszea sea 6i{jradu.

Hc6orH. Teopemanunr waprura kypa (5) He onamus Ba
YHH KyHAHZardua ajamauiTHpaMH3:

ao(x2n+l + 12n+l) + ax (xm—l + A2n—l) + +
+a"(x+4)=0. )

Harwkana x = — A WM anMawthHpcax, y xoama (7) HHHr yan

TOMOHH Hodra TteHr GOynaax. Illy Gunan teopema HcGOT KH-
JIHH]H,

l11l-teopema. Japawacu 2 n 6ijrcan Katimma menesama
C conrap maudonuda y = x + — aaMawmupuus opxaau n-
X

Odapaxmaru mexzramaza Keamupurub, n ma keadpam meHzia-
ma xocua Ggradu.

Hc6oT1H. TeopeMaHHHr waprara kKypa
a4 a ™ 4 +ax"+Aa,_ "' +Aa, "+
1+ 4 Ag=0 8)
Tenrnamand x"#0 ra 6ynamu3, HaTHKaaa a"tax" '+ L+

A !
+ an—lx + an + a, _x_ + + a, {l—l

A’l
4+ a,— = 0 xocuwi
X’I
6ynagu. Cyurpa, rypyx/aamjau cyHr
a (4 5 a0+ B
) el

,ll

) -+ +a,=0
TeHrnaMaja y = x + % Genrunambn kupuTamus. By epaa

m
O+ ;'—m m¢EN AuruHIM Y ra uuc6ataH [, (y) HU XOCHT KH-
X

AHIDH MABAYMAKDP. DM m ra HucGaraH MaTeMaTHK HHAYKLHA

YCYJHHH TaTOMK Kuaamui: m = | GyucHH, y Xonaa ¥ = x + <

A’

6yau6, TanaG Gamapnragd, m =2 Gyaraiia x’—‘L;'. =
. AT

=y*—2h Oymagu. m=~k+1 O6yirania x -+ U

=/, + (y) G6yncun pe6, m = k + 2 ydyH KypcaTaMmus.

‘ k41 A / &
PR -ﬁ—:;= (x“" +%) (x+ 7) ——)-ka + }'7)
SKaHAAAH .
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R
S :n—:; = ny_l @W)—ArfW =f.+2(y)

XocHn 6yam6, y y ra Huc6aTaH n- japaxanH  TeHr/aMa
6ynaay. By Tenrnama € 12 n Ta euMMra 3ra 3KaHJHCH-

A2H YHH Y, Ys, .Y, OpPKaau Hpojanacak, y, = x-+ %;

A A
Ya=x+ - y,=x+ — KBalpaT TeHriamanapHH Xo-

CHM KuhamH3, Dy TeHrnamanapHuur eunmaapd (8) HHHr eunm-
Japuaan ubopart 6ysnagu. Ly Gunan teopema ucGoTaHAH.
Mucodn, ¥ —2x°4+3x8 —x*—x*4+-3x2—2x+1=0 (9)
TEHIVIAMAHH €YHHT.
Eunw. 110- reopemara acocan (9) < (x + 1) (x®* — 3% +
+6x*—7x34+6x2—3x+1)=0 696, OGyHpan x -+

+1=0 ékn (x’+-l—)—3(x’+—l—)+6(x+ '—)—7:0
« x? x
JaPHH XOCH1 KuiaMM3, Yy = x + — OearnnaHuwura Kypa
X
Bt S =2 24— =y —3y wanmm P —34 +
X
+3y—1=0¢ku (y—1®» =10 Ttenrnamann Gepagu. DBysn-
1

maH x +—=1ra Kypa %, = —1, Xy =Xy =X, =
1 J I T
= +ili23—, x5=x.=x7=-7—iK2— HAaTHXaNapHK ovsia-

M3, Jlemak, C na eunm {— I; % + t‘-/;-} 6y.1a1H.

SHan
£ =b (10)
KYPHHHIUHJATH HKKH XalJH TEHIJIAMAHH edHLIHH KypHO HHKai-
JHK. ByHna ywm6y xonnap OY/HMIIH MYMKHH:
)n=2m—1 6yacun, y Xomma y=x"""' dyukumusa
X€(— o ; 4 c©) Aa MOHOTOH YCYBUH OGYJAraHAATH YyuyH
#" ' =b rtenrnamamusr eunmu: a) arap b >0 6yaca,

x=2m—]l/b—;

6) arap b =0 6yaca, x=0; _
B) arap b< 0 6yaca, x = —”T/b GyanH.

r) n=2m G6yJcHH, Yy X013 y = ~" ¢ynkuna A= (0; + oo)
JA KATBHA™ MOHOTOH Vcaay, B=(—ow; 0] na KaruHi
moHotoH kamasgy. LUymuur yuyn x*™ =b Tenrnamann A na
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B2 B pa anoxupa ewamms. A opanHkaa: arap b >0 G6yuca,
% =", b=0 6jaca, x=0; b<O0 6yaca, eunwra 3ra
smac. B opannkaa sca: b >0 Gyaca, x, = —2'}"/11_; b<0 6ya-
ca, eunm AyK. llemak, x” = b TeHrnama yuyH:

| b>0 l b=0 b<0
am—1-— om—1 —
xzm_l=b Xy = b I Xl=0 Xy = — Vb
= 2m -~
2 =p ‘x'_ Z,,.b,'_ I x=0 e AK
T ¥ b

=1 KypHHUWAard TeHriamann C ga eyl YuyH COHHHHT

TPHTOHOMETPHK LUAKJHAAH dofifasaHamus, AvhH | =cos2kn 4-
2kn

+isin2kn aan x, =} cos2kn +isin2kn =cos—= 4
+isin—2$ tonwnagd. DBynpan e, =1; e, =cos 2—:—+
+isin 2: : k=r(n——-T)-;en_l=cosw:—l)-{'+
+isinﬂ'n——” T X =eg Xy = €y X, =¢€._,

By mabiymornapra TasmMrap xonza ax’® + bx" +c =0;
as=0, TeHIMIaMaHH euHill MYMKHH,

XaKHKHA COHH MafgoHAR GepwiraH P(x) Kynxan yuyH
P(x) >0; P(x) >0 kypunnwaard xamza P (x) Ba Q(x) nap
YUYH Z‘—:’) >0 P(x) Q(x) >0 KypuHHIIAATH TEHTCHATHKJIAP

X,
GepunraH GyacuH. ByHnalt KYpHHHWArH TEHICHATHKJIAPHH €9HLL
yuyH P(x) ékx Q(x) HH KynafATyBuWjapra axpatamh3, AbHH

P(x) yuyn
P(x)=a(x—x)" (x —x)* (x —x)™ (2 + px +
+a)™ P+ px+ 4P,

ypunau 6yncun. By epra x* +px+q;i=1m
Vx€ER:x*+px+4q,>0,i= I,m 6yaca, y XoJaa,
P(x)>0e@a(x—x)" (x —x)™ (x—xd™ >0 q))
6y/1ann.
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®dapas KuaadnHk, P(x) KYNXaAHHHT XAKHKHA WIAManapH
X< X< < x, Tapthfaa Xoisawran 6acHH. Y xonna
P (x) HHHr wuopack (—oo; x,); (&1 X,); (x,; + o) Jap-
HHHT Xap GHpHAa XKYnaATYBUHIapHHHI Ba G HHHI HILOPacHra
Kapab awukManagH. XycycHfi Xoija a; =@, = =q,=1

6yaranna (1) HH KaMOATMAHTHPAJAMIaH OPANHKHH KyRHZArW Kaj-
B3JI1a KYpHIIl MYMKHH:

(x: X)) l (%0; X3) I
SN
| -1+ |
I
| |

(—=; x,)

X—x

x—xk

|

|
—m | -

!

l

a>0,
k=2n +

a>0, ..
k=2n+1 +

P (x)

a<0
k=2n +

a<0
k=2n-+1 | T - +

IOKopH RapaXanH TeHICHIIHKNApHH Oy euHw YCyJH urmepeai-
Aap ycyau peb atanvb, HaTHHAHH Te3 aHMK/IAIL YYyH KyJafi-

AHD.
Mmucoa Ba macasanap eunuw

I-mucoarl. xX*—22? —"x+4 2 >0 TEHICHUMKHH E€YHHT,

Eyntle PX) = —2x2 —x+2>00x+ 1(x —
— 1) (x—2) >0. P(x) =0 G6yiaguran KHAMATI2p TynAaMmu:
{— 1, 1, 2}, Suan P(x) HHHI HUIOPaCHHH MOC OpAJHK/apAA
aHHKIAfMUI:
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l (—=: —1) I (=41 I (: 2 | (2 4+w)
e e R T
T I B R
T I R R I
P | — | = | = | +

Jemak, GepuaraH TEHICHAIHKHH KAHOATVIOHTHPAamHTaH KHiiMaT-
aap Tymaamm: A = (— 1; DU(Q + ).

x—4 X —
2-Mmuconel + 3 > 1 TEHTCH3THKHH eYHHI e
X — X —
—4 —2 —4 + x—=2
Etmuj.l—}—x > 2 o1+ X -z >0
x—3 x—1 x—3 x—1
2 —4x41

(—ﬁ >S0eo(x—Dx—3(x*—4x+1) >0,

X — X —

(x—1)(x—3)(x2—4 x4+ 1) =0 6ynaguran Kuilvataap:
x,=2—V§; x, =1, x,=3;, x, =2+ 3—..

Suau %%; HHHI MIIOPAacHHH aHHK1afiMHa:
l(—g:hi (x4 X)) (xg: x¢) | (x3: X¢) !(x.: +w)
N
TR e e R
SR e R R B B
R B R R R
P (x) '
I e R e
Jemax, (x%.:l%;—) >0 HH KaHOAT/JAHTHPAAMIaH KuiMaTtiap
Tynaamu.

A=(—w; 2—¥ UL IUER+1 ;5 + ).
3-Mucoa. Vwly TeHI/IaMAHH eWHHT:
P4+ 25+ 50+ 4x—12=0.
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Eunwm, Bupunuu ycya By vesrasmasa a,=1 8a g,=
= — ]2 G6yarand yuyH a, HMHr +1, +2, +3, x4,
+ 6, =+ 12 6ynybunnapuny €3u6 onamus, cyarpa 'opHep cxe-
MacH Gyfnya TeHrNaMAHHHT WIAH3NAPH TYNJAMHHH  aHHKMaf-
MH3:

|1 2 5 4 —I2
1 3 8 12 0
1 1 6 0

1
—2

JleMak, TeHryIaMaHHMHTr wiaHMiap Tynsiamu R aa {l; — 2.
Cynrpa
A 4L28 4524+ 4x—12=x—1D)(x+2D(x*+x+6) =0,

=1 xiVT
2 4+x+6=0 X=—73
Bywgan |x—1=0 3 P
x+2=0
x=—2.

Jlemaxk, TeHrnamaHunr wiguanap timnam C ga
)  —4xiV33 )
HkkuHun ycya (kynaldrysuunapra axpatHw ycyak):

B+ 204524 4x—12=(x*4 25+
+ B+ 100)—(6x+1)=(x+D(x*+5x—6) =
=x—Dx+2x2+x+6) =0.
—liiVQ—S}

ByHpaH, TeHI/1aMaHHHT HAAHAIAD TYIIAMH {—2; I. o

YUuHYH ycya (Homabiym KOhDGHUHEHTNAPHH KHPHTHIL
ycyad): GepuaraH TeHraamaHd x* 4+ 2x3 4 5x24-4x— 12 =
= (x® + ax + b)(x® + cx + d) kypuHHINHAa €3u6 0AHG, Kabc-
JIapHH O4HO YHKaMH3, CYHrpa KYNXagHHHI Kynxaira TeHrJHK
WWAPTHH XHcobra orad xonpa a=1, b=2, c=1, d =6 un
aHHKJIafMH3.

4-Mucon®(x 4+ x+12—3x2—3x—1 =0 tenriaua-
HH SIHTH V3arapyBuM KHMPHTHLU YCYJIH GHJIaH €UHHT,

Eunws (x2+x+12—3x2—3x—1=0(*+x+

2 2 _ $?—31+42=0,
HIE—3@tx+D+2=0e (TR0

=1, =2, x4 x+1
"[t-_—x'+x+ 1 V[t =xipxel® {x’+x-—-l

5

i
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24x= x=0 _ x=—1 .
[x'+z—l—0 [ =_‘;V5 V[x=—l+15_

2
Tenr.aMaHHHT WALHAIAP TV N/IAMH: {0§ — 1 TILJEL}
19 — 19 —
5-MHcoOM. x- x(x—{— S x) = 84 TenrnamaHM cCHucre-
x—1 r+1

MAra KeJTHDHL YCY/H GHJIAH eyHHT.

19— x
x4+

Eunm. x (x+19—x>=84©

x—+1)

xy(x +y) = 84, xy(x+y) =84,

- y=lgl—ll" o ny.(x-Ly):]Q' P
X+ 19 —x
x+15£0 Y¥=3 X120
uv = 84, u = xy, u=7/\v=l2.
- u+o—19,v=x+y,© u=xy, v=x+y, \V
19— x , 19—«
y= T.ITI#O y—x+,.x+laeo
u=12Av=7, x + y = 12,
v id=zxy, v=x+y, ﬁxy=197'—x v
_19—x y=xF7
. _z+l'x+l#=0 x+ 150
(x+y=7, =3
v xy =12, x =
| y= %}i;;' < X =6— ’/?E?
x4+ 150 x=6+1"29.

JleMak, GepH.IraH TEHIIAMAHHHT €GHMAADH TYMJIaMH:
{3 . 6—129; 6+)729).
o 6-MHcCOM. Kylupard napamMerpin TeHr/aMaHH €YHHI:
r+a x+b =9

+

x—b xr—b

xr+a + x4+ b —%e
x—b x—a

Eanm.
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o

Vv 0.x =0, - x=(a+0b):2, 0-x=0,

2—a+ 2 —pP=2(x—a)(x—b), o
{x:;&a, x5#%b
a+ b0,

{2 (a+b)x = (tl-H>)2 X = i:;_h \Y
xAa, x#*b x5a,

xs= b
a+b=0, a+ bs£0, a=—b,
xs=a, (@a+b):25a x5 a, e
X% b @+b):2-£0 x5k b

b~ =+ a, b=—a,
<« x__a+bv x5 + a,
T2 0.x=0

XaBo6. 1) Arap b~ —a Ba bs~a 6yica, {5%}

2) arap b= —a Ba b =a 6yaca, J;
3) arap b = —a 6yaca, R~{—a; a}.

Myctakun ewnin yuyn MMcO1 Ba macananap

Ten rnamaJjlapHd CYHHT,
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»¥—3x—2=0.

X3 —19x—30=0.

20— x2—1=0.

X+x—2=0,

X3+ 4x2+6x+4=0.

6xt — 13x% — 2743+ 40x— 12=0.

Ox2 + 43 =1 + 124

#2444+ x+1=0.

24+ +x=0.

10. x*—6x3 4+ 9x* —6x2+ 8x =

11, 2x* + 388 —4x2 +3x+-2=0

12. x‘+5v’+2x’+5x+l=0

13, x®+4x®* —10x*+4x*+1=0.

14 X+ 3x® +6x4 + 7 +6x2+3x+ 1 =0.
15, (@ + x2+ 12+ (¥ —x* + 1)? = 2x*
TeHrcH3MKIapHH UHHT.

16. 2x*—x+3>0.

17. 42+ 2x+ 5 < 0.

18. m—1) x*—2(m+1) x+m—3>0.
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19.

20.
21.

22.

——2x——- +m+1>0.

3(a+ 1) x’ 6(@@+a+Nx+7("—1<0,
A(k—1) *—2 (2k—1) x+2—1>0.
x’+2x+l>l——£

a?

INapameTprapHHHT Kanfafl KuAMaTiapyna KyAMIATH TeHMICH3-
JIHKJIapHHHT eunMH R Tynaam G6ynaau?

23.
24,
25.

2.

ax*+(@a—1) x—2<0.
PB—N2+206—-1NHx+1<0.
m—2x*—mx—1<0.

m RHHI KaHJafl KWfimataapd Tymaamnga — 2 <x < |

TeHrcHank mx: —2(m-+3) x +m <0 uuHr eunmn GyJapu?

TeHrcHamHKNAPHA eqAHT.

27. x4+ (x— 1 (x—3)>0,
28. (x +3)(x+2(x— 1) (x—3)>0,
2. 5(x+3)(x—2)(x—3)<0.
30. x+)x+ D+ 1P (x—2)(x*+3x+ 5 >0,
3. (x—7(x+3Px—2x(x+ 52> 0.
2. x—2Px+ 1P+ x—4Px—8>0.
33. (x— ) (22— 1) (P— 1) ( — 1) < 0.
34, (x+ D (x— 1) (x—2) (¥ + 3x + 5) < 0.
35. (X — 2x—5x+ 6) (A —x+ 1) > 0.
36. x*+ 5x* +3x—9>0.
37. x* — 6x° + 10x* — 6x <O.
38. x*—3 +3x2—3x+2<0.
(x—1) (x—2) Bx—)—(@x—=1)
39. e L 4 g >0,
40. Truas >0 5. (r—l)(:’—lx+l)<0
¥ —4x+3 w—
41. m>0. . _},_2‘,_*_1 > 0.
42. 5—"7"—8,>o. 3—5—s
3 P — 8247 -0 47. 15—:%3>0.
B3 —-2r+3

48 x+1) (x+2) («+3)
TRr—)x+49@Q—2
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4-§. HPPALHOHAN TEHTJIAMA BA TEHTCH3JIHKJIAP

97-tabpud. Adaap f(x, y,«, , 2 a b, .. ,) ea
?(x, g, ., 2,4, b, C) uppayuoKanr GyYHKLUAAGD
6ijaca, y xor0a
[x g, z2,a, b, . ,0=
=oM%y, . .2ab . .,0 (=9 1))

meneAama (MeHeCU3AUK) UDPAYUOHAR MmeH2AaMa (MEH2CU3AUK)
Oediuaadu.

Mucoa. VIx—3=x—L Vx+1+yVx=3—1
Nap HppauHoHan Tewrnamanap, Vx—1>x—3;
Vx? — 2x—b5 < x+ 6 uppauHOHan TeHICHMIUKAAPIHP,

112-Teopema. Komnaexc connap maidonuda uppayuo-
HAA MEHZAQMAAAPHUKZ e4UMU DAYUOHAA MeR2ABMAAQD CUC-
MeMACUHUNE eHuMuea MmeH2 Kydauoup.

Hc6oTn. XakukaraH xam, arap

f(xv Y y 2, ’}l/-R (x, Y, Z-)—=0 (2)
Tedrnama C ja xapanaérraH 6yaca, y xoaia

f(xv Y, 2, ";/’R (x, Y, h ,Z)=0¢$

fxy, .2, u)=0,
=Ry .2 (3)

6yaanu, DByHaan kypuHuG typu6aukm, (2) HHHr Xap KaHaail
eunmu C z1a (3) HHHr XaMm eyHMH GynanM Ba, aKCHHYA, (3) HHHT
eyuMH (2) HAHr XaMm eydMH 6§aaau.

Hppaunonan teHrnamanapHd euMwHM Kyn XoJ1apaa COHJH
MaiifoHqa amajira OLIHDHIUra Xapakat kwiuHapH. llly Godcaaw,
aPBa/l YHH KafcH Typra MaHcy6 Ba Kauaaft yciy6 GH/aH eyHu
MYMKHH 3KAHJIHTHHH aHHKJalWl Myxumadp. Macanawn G4p Ho-
MabAyMra HHCGATaH XAn KHAHHCA, YHH 71 Ta HOMABAYMJIH 1€Hr-
JlaManap yuyH XaM KYJIal MYMKHH.

I. lapaxara kyTapHw ycyan 6UuJ1aH eYHJIaH-
raH TeHrJaamaJaap.

“’}'/-f (x,ab, , ©) =@ (xa,b, , e
f(x: a, bv ’ C) = [qJ (x. a, b, C)]ul kEA':
19 (x,a,b, , ¢) >0,
f(X,a, bv » C)>o
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1

Mucoa. V2x+3+V5x+ 1 =V 12x + 13 Tenraamann
@UIHT.

Eunw. V2x+3+V5ix+ 1=V 12x+ 13 &

@V +306x+ 1) =5x+9A2x+3>0A5x+1>07
Al2x+ 13> 0) & (4 (2x + 3) (5x+ 1) = 25¢* + 90x + 81 A

3 1 13
Ax>—p Ax>——=Ax >‘Tz)°( 1552 — 22 — 69 =

:o/\x>—‘?)@[(x—a)(lsx+23)=0,\x>_ﬂ_

Jevak, eunm A = {x]x = 3} 6ynanu.

MppaunoHan TEHIMIaMalapHH eyHwaa Xap /J0dM XaM aHHK-
JaHHil COXACHHM OJMAHNHIAH TOMHG OJHIU IAPT 3Mac, asBas
TeHTJaMaHH euu6, CYHrpa TONHAraH eWHMJAPHH TeKWHPHI Ba
XAKHKHH €YMMJIaPHH aXKPaTHIL MAKCAAra MYyBOGHKAHP.

Mucoa. y2x+ 14+ Péx+ 1= 12x—1 Tenrnamann
¢YHHT

Eunw TenrnamaHHHI HKKaJia TOMOHHHH Ky6ra KyTapaMH3a:

v+ 14+ 3P @x+ 1) 6x+ 1) +3V(2x+ 1) (6x+ 1 +
+6x+1=2¢x—1.
OuoM yXiuaw XaanapHH uxuamaal, collanaluTHPCaK,

3VP@Rx+1)6x+ D(P2x+ 14+ Pbx+ 1) = —6x—3 ékn
P@x+1)6x+ N{2x—1)=—2x—1, Gynpan (2x 4 1) X
X (6x+1) 2x—1)= — (2x+1)® 6¥am6, x,= —0,5; x,, = 0 nu
TonaMH3. By TonMAraH HatibKasapHH TeHIJIaMajarH x HHHC Vp-
nura xVicak, ¢akat x= —0,5 eudM YRH TYFpH TEHI.THKKA
aiiantHpaan. [emak, eunm A = {x|x = — 0,5} 6Vaann.

II. dnrn yarapyBYyH KHPHTHID ycv.aH 6HaaH
euHJaAHuTran TeHrnamaaap. Macanan, f (x, ; ¢ (x))=0
TeHIVIAMAHH YHra 3KBHBaJeHT Gy.iraH ywby cHcTeMara KYiH-
J4rHua KeJITHPHI MYMKHH:
fa, ye@)=0efxuy= 0N =¢ ()]

S {fle, =0Au™" =@ (A n=2%+ DA((x, u) =
= 0Nu'= 9 () AP(x) > 0An = 20)|kEN).
l-mucoa. V3x—2+ Vx+2=a TeHrIaMaHH €QHHT.

Euynm, V3x—2+Vx+2=ae (V3 —8 =a—yA
3y —8 = (a—yp,

y=Vx+2,a—y>0,
a>0,x> %

/\y=]/x+2/\x>£3 Na>0)e
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2y* +2ay —8 —a® =0,
0<y<a a>0, ‘y (—a— 3aT 3 T6),
2 {0<y<a a>0, v
23 x> T 3+ 1630,
‘y=Vx+2
[v= 5 (—a+ VT, [y~ (—a+V3aTT6),
0<y<a a>0, osti— 31T 16) <
vl <ot VT <o,
x;i,y Vx+2 °{ LA
l3a3+16>0 |x>’5'ﬂ y2=x+2.
'3a’+16>0

x=y—2,9y>0, ( _ 21 (2a* + 4 —a)/ 38 £ 16),

o 2V6 2
a= 3 ’x>3 °a>2l/é‘
—

XKapo6. 1) a< 0 Gyaranpa x€ @;
2 0 <a<ﬂaf£— ‘6Varaiar x€ J;

3) a>.2_}3/_6. 6yaranga A = {xx = -;—(241’.{.4_

—aV/ 3a* F 16)).
2-Mucon. ¥ 4+3—V22—3x+2=15(x +4) Teur-
JIAMAHH €4HHT.
Egnw. »*4+3—=V2—3x+ 2= 1,5(x + 4) & 2 +

= 3 v L o
6—2V o —3x+2=3 12@{y"/2"—3"+z-
+ X v+ X + ’—2y—8=0,y>0°

Y=V TT e
p Yar—3r+2 V3T 2=,
[y 'y 24t —-3x 4+ 250

[x=3,5

ollxr=—2 = A ={—2; 3,5)
2 —3Ax+20

OymanH.

By ycyasu 6mp 03 KyuafiTupu6, Mppaiosan TeHI/IaMaAapHH
PalOHA/ TeHFAAMANAD CHCTEMACHTA KENTHPHG €I MYMKHH.
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Mucoa. P9—x+ V7 4 x=4 TeHr1amaHH €uHHr.

PI—x =u,
Eukir. PI—x+Vi+rx=4e{PT+x=v0
ut+v=+4
w4+ v= 16, u+uv=4,
u+v=4, up =4, Cu=0=2=
lu=yi—x, ®|lu=pPIi—r —PI—xe
oo yTTx o= 97T ex=1.

Demak, eyum x = | Gynapy.

III, Moayap KaTHawiraH TeHrJaMara KeaTH-
pub edqunafuran TEHrAaManaap.

Mucoa. KyfAugard TEHrAaMaHH eUHHr:

Votr—aVati+V 10+x—6/x+1=1

Eunw. V5 +x—aVx+1+V 10 +x—6/xt1 =

Vi—2r+Vy—3t=1, {ly—2|+ly—3l= I, o
=l°{y=l/x+l, x+120 CW=Vi+Lx+1>0

0g<y<?, 2<y <3,

y=Vx+150 y¥=x+120

y >3, _ 2<y<3, (y>3, x>8,
v y—2+y——3=l,¢>l ’i’:f; 2y

Pex+150  Vr+l=2 "la g |y i150.

Kapob. —l<x<3 opamkaa A ={xx=3); 3<x<8
opaiukna x€R: x >8 oparwkaa x€2.

IV. VippannoHa TeHrJaManapHe euuwaa Kyduaarw J1.9#-
Jep AIMAILUTHPHLLTAPY: _

1. Arap a >0 6yaca, Vad +bx+c=|z+xVa|

9. Arap ¢ >0 6yaca, Vax* +bx+c¢ =lxz+ Vel
Gmnas GHpra x =sin/, x= tgf TPUIOHOMETDHK Aa/MAIITHPHIL-
NApHH XAM KJJAALL MAKCANra MYBOGHRAMP.

Macon. V1 —x'+ x = a TeHTAAMAHH ewMRT.

i

Eeum. Vi—d4+r=ao (V1= d=a—sxAd <)o
E




x=sint,—1<t<£, x=sint,—£<l<£.
o 2 2’ o 2 t

sinf + cost =q sin(t+%')=

a
Ve
1. Arap lal > V2 6ysca, Tenrnama euumra sra 3mac.

2. Arap —V2<a<V? Gy.nca y Xoaga: a)—E <
<t <—6ynranu ywn—% <t+ <—— 6y.m-|6 './_2_ <
<sin (t + ) < | 6yaaan, Bynnan — V2 Vf < | 6y-

b6, — 1 <a <V'2 6ynagu. Hdemak, — )V 2<a< —1 ga
TEeHIJIaMa eunMra 3ra mac. Arap —% <! +f < -’41 €KH

o 1 . .
—_ V7 <sin (t+_4,)< -72? 6ynaca, —1 <a< 1 6yaub6,
TeHriJama [ - 2 —arcsin—2=, f=arcsin —— — 2 &ku
4 Ve’ Y2 4

. . .. a b a 1 at
X = = —_—_—— ) E—— —— — —=X

sint sm(arcsm 3 }) YT V7 Vl -
X —— = 2= V= wyyyra sra 6yJ1anm;

V2 2
3 1 e n
6r—"<t—<— H ——= <sin|¢ —)
)aap4 + 4ek 73 1(\—}—4 <1
éxn 1 <a <)’2 6%aca, v X011 TeHrnama:

- Sy 2
) t+ 1 =arcsin 2 &kn x= a—=V2—-0" eyyumra;
4 y2 3

2) t+% == 1 — arcsin -'32— éKH x =‘!+_V#’_emmra
sra 6yJaaau.

Jlemak, Gepu/iraH TeHTJaMaHHHT euHMH {‘Etlzrt_?]

Wppauxonain TeHraavanapHH eyHilja afApHM CYHDBHH aj-

MalWTHPIILAAD XaM KVJAHHIAIH.

Mucoa V' 2x*+3x+5+132x* —3x+ 5 = 3x TeHr-
JIAMaHH EYMHT.

Eyuw. Tenrnamanuur Xap  HKKaja  TOMOHHHH
V2 +3x+5—1V 2 —3x =5 ra KynaATHpamus, HaTH-
XajJa TeHIAHMKHHHT 4an TOMOHH O6x HH, VHr TOMOHH
3x(V2d +3x+5—V 22 —3x+5) Hn Gepamu, JHemak,




Gepuaran Tenraama x (J 2x% -+ 3x + 5 —) 242 — 3x+5—2=0
KYDHHHMIUHK onagd. DyHpgan x, =0 Ba }J/2x®-+3x-+5
—VoaP—3x+5=2 Hu  xocua KH/IaMH3. (,)Hrpa
Vox* +3x+5+V2x—3x +5=23x Ba }V 2x¥+3x+5—
— VP —3x+5= HH  Xamal  kymcak, y Xoasa
2V 2T +3x+5=38x+2 & 8x*+4 12x + 20 = 9x? +
4+ 12x 4 4, éku x*= 16 xXocun 6ym6, GyHmaH X, =4, x, =
=—4 6yJ1a1m TonuaraH euuMJIapHH TEHIVIAM2IATH X HHHT
ypHHra Kyinica, TeKIIHPHLI HATHXKACHIA eunM {4} skanH Ke-
JIHO UHKAMH.

Uppalonas TeHTCH3/MK/IADHH eUHII MppaLMOHAJ TeHrJama-
JIapHM euHuijal KucMaH ¢apy Kuiaau:

I. Hlapaxara Kytapu6 euMaIajJHraH TEeHICHs3-
JUKJIAP: '

a) %Vf (x,a, b, ...,0<®(x 6, b, ...,C) TeHrCH3THK
‘f (% a b ...,0<lp(ab ... o kN,
f(x,a, b, ...,0=0,9x,ab ...,0>0
palMOHaN TEHICH3/IMKJIAp CHCTEMACHTA SKBHBAJIEHTAHP,
5)2k“i/(p(x ab ...,0<f(x, a b ..., ¢ éku
"Hi/cp *x,a ...,0>f( a ..., C) KYDHHULLZATH TeHr-
CH3JIHKJAp MOC paBuuyia ¢ (x, a, b, ...,c)<I[f(x, a, b,
., c)]{‘)k+l ek @ (¥, a,...,0=2[f(x, a, ..., c)]2k+1, kEN

TEHICH3/MHMKJIapra 3KBHBaNeHT GyJaznd.
l-mucoa. Vx4 3< x— 3 TeHICU3IHKHH E€UHHT, -

—_ x+3>0,x—3>0,
Eunw. Vx+3< x:_3©{x:{——3<x2—6x+9 <

x>=>—3, x >3,
S ix >3, @{x<1¢%xi2H¢A~{ﬂx>6k
2—T7x4+6>0 x>6

HeMak, eunm (6; -+ oo) Gy/amu.

2-mucoa. Vx—5+V2x+ 1>V 3x— 4 renrcusmk-
HU EYHHT.

Euum.

Vi—b+Voa+1>V3x—4e @2V (x—5) @2x+ 1) >0
Ax—5>0A2¢+ 1>0A3x—4>0)= [(x—5) 2x+1)>0A

AXSBAx> —05A x> %]@[(x—s)(2x+1)>0,\
Ax=0]®x>5,
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Jemak, OepHAraH TeHICHAIMKHH KAHOaT/IAHTHPAfHIraH Kufi-
mataap Tyniamu: A = {x |x > 5).

3-MHCOJ. Vx+a—V_..+_Ea <V x+2a reurcHanuk-
X

HH euHHT.
= _ v/ &
Evuw Vi+a Vx+a< x+2a®(x+a>0p

Ax+2820Ax+a—la<V c+22) x+a)S@a<0p
AX> —apAx>—2aAx + 28 < Vx+2a)(x+aV
Vi@a=0Ax>0Ax<V HV@>0A—a<xpAx>—2aA
Ax<V (x+20) (x+a))=*la<O0Ax>—2aAa (x+2a)<
<) V(@a=0Ax>0Ax<x)V(@a>0Ax>—apAx<0V
Vi@>0Ax>—aNx>0A<x®+3ax+ 200 @< 0A

Ax>—2a)V(a>0Ax>—-§— a).

Hemak, GepH/iraH TeHIChATMKHM KaHOATIAHTHPARUTaH KHAMAT-
Jap Tynjaamu:

a) arap a < 0 Gyaca, y xomma A = (— 2a;, + oo);

6) arap a =0 6ysca, y xonza A = z.2

B) arap a > 0 6yaca, y xoma A= (— 3@ + o).

II. PauvoHan cHoTeManap AH3IOHBKUHRACHI3
KeJNTHPHO €YHNAANTraH HPPALHORAJA TEHICH3INHK

?f fx a6 ,O0>9(x, a , €) TEeHICHITHK
fx. ab, , €0 >0,
{tp(x,a,b.. , <0
V (p(x,a.b. JC)>0;
fixa b, o>lp(xa . o keN

palHOHA/l TEHICHATHKIAD CHCTEMANAPHHUHT  JM3IOHBKUHMACHTA
3KBHBAICHTIHP.,
Mucon. V' —3x+ 2 — x — 3>0 TeHICHLIMRHH €UHHT.
Eunw ViE—3+2—x—3>02Yx*—3x+2 >
>y 4+39 W —3x+220Ax4+3 <OV (x*—3x4+2>
S+ 3PAxr+3200(xr—Dx—D>0Ax<—3)V
VOr+7<0Ax=>—3) & [(x<—_'3)V(x>——3/\x<
< -—%)]@(x<—3V——3 <x<——é.
Jemak, OepwiraH TeHrCHATHKHH KaHOAT/IAHTHPAAHIaH KWiMaT-
Jaap tynaamu: A={x|xr < — %}
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IIl, Paunonaa apanam cHcTemara KeaTHpuoO
€uYHJafUTaH HPPALHOHAT TEHI CH3MHK.

f(x,y)=>0,
Flr, yo®) >0 =), &
neN

o [y >0, VVU,w>Q
=0 (x), 0(x) =0, keN |y =¢(x), kEN

apanaul CuCTémMara SKBHBAJICHTZHD. ?

Mucoa. x—¥ 2— x>0 TEHICH3THKHH EUHHT.

Euum. x—V2—x>O®{x_y>O’

0 . 0 5 YP=2—x 2—x >0©

—y—y=\, —2<<y<l, R

o szQ_—”“x; <:>!/=l/'2—-'—__xl<:>{—2 <V2—x<l,
x <2 <2 X <2 . <
2—x <1
{x<2 sl<x<2

JleMaK, TeHTCH3/IHKHHKAHOAT/IAHTHPAIUIaH KHAMATIAD T YIIaMu:
A={x|l <x<2}.

IV. Mynoxasa opuTHII épraMujla edHJIajHral
MppanuvoHa/J TEHTCA3JHKIAD.

Mucoa. Vi—24+V3—x>Vx—1—V6—x teur-
CH3/IUKHH EYUHT.
Euunm. Bepuira TeHICH3IMKHHHT aHHKJAHHII COXACH

x—2>=0, x>=2
3—x>=0, x <3,
x—1>0,® x> 1,
6—x>=0 ¥ <6

S2<x <3,

Aprymentannr 2 < x <3 opamruga V' x—2+V3—x>0
6ymb, 2<x<3=>1<x—|<2 3<6—x<4 3KaHuHH
kypum MymkuH. Bywman ¥V'x—1—V6—x <0 6ym6, x y3-
rapyBuHHHHI' 2 < x < 3 Opa/HFHAA TEHICH3/IHK YPHMHIH 3KaHH-
HU KYpHWl MyMKHH. [leMaK, TeHICHSIMKHUHT e4MMIap TYmIamH
A={x12 <y <3} 6yaann.

Mawaymku, MppalHOHAT TEHI/aMa BA  TeHICH3/MK/IApHH
CUUIIHUHT T€OMETPHK YCY/IH XaM KeHT Tapka/iraH G6yau6, y
yKyBuH/Iapra MakTal MaTeMaTHKACHAAH Mab/JIyMJHp,
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Mycraxua euw yuyn mncon sa Macanaaap

TenrnamanapHH eyHnr:

Lx—Vx—1=1 s i/‘s—x‘ 7/x¥3 0
2. x=+Vr2+20_22 : x+3 [ 5—x <
Pr+3_ x 41 _
5 Vx+2+ 2 e — =3
57 16x x—l
6. V x—l+V

YTy *—';_Vx—%=°-
8 Vx—a=x+a.
Ky#naarn TeHrnamanapHi jJapaKkara KyTapuw ycymu GunaH
€YyHHTI:
9. Vx+1—VI—x=V2x—102.
10.V+9—Vi@—7=
1. VI0—x* + Vx*+3 =5,
12. V 20;—x+ VQOII:V&
13. V32 —2x+ 15 4+V32—2x + 8 = 7.
4. Vax—3+V5x+1=V15x +4.
15. Ve +9+V®—9=V7 +5.
16. V2 +3x+5+ V2% —3x+5 =x.
172 V=) (x—2+Vx—3h(x—4) = V3.
18. Vx+5+Vx+3=Vu+T.
19 Vx+a=a—Vx (a— napaverp).

2. Va—x+Vb—x=Va+b—2x (a. b— napamerp-
Jap).

21, V x—Vx—a=a (a— napamerp).
92. } a— Vx +a+ x (a— napamerp).
23. V3x+5—V x—2=a (a— napamerp).

Kyitupary TEHrJaManapHH PauMOHAN CHCTEMAra €KH Moay.ib
KATHALITaH TEHI/laMara KeJTHPAIL YCYAH GWiaH euwuHr:
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U V=P +Vix+D=Vix+2"
B Vo —tx+4—V—6r+9=V5=2 + 1.

%. Vit+5—aVrtl+Vrt+2—2Vrrl= I
27. VS 4x+4aVx+1=2+ViF1.

8.V to42Viri+Vito—2Vati=2
9 VEF+9+Vr—7 =8
30, VIO—x* + V¥ +3 =5
Vax+2+Var—2=4.

32Vb—x+V©—x:5

33, VxFB—Yr—86=2

MUY I Vriti+YT+Vrti=a
TeHICHIIHKNADHH €qHHT.
V=3 2—x) <3 +2rx.
.V 6 +x—at 42> 4x,
Vo +5x—6 >2—x.
.u+nVFIT>gfL
L r—2) Ve —I>2+2
Va+1+Vx+1<L
V2+1—Vx+8>3.
L VI—2+ VYV ox—a2t >3,
Ve+a+2—Ve2—x+1<I
Vi+6>Vx+~1+V2x—5.
Vx4 2—¥Vs—5<V5—x.
Vi—2—Vxr—3>—Vi—5.
Va—B—VE=19>V5u«-27

48 Vx—Vx—-l/x—Vx)— "/1°Vt

49 —n V&—r—~ 5—nV35yx <l
"@—aVSIai—G+aVi—z ¢
50. 37— 023 -~ 6xr < 3g,

w
-
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51. ]3/ x’—x>—x;/7

Kyfingarn TeHrcHaMkaapHH rpaduu ycyjna evHHr:
5. Vi—1>2
53. Vi+2>x
5. Vx+1>Vix—1.
5. —>Vx
Kyfingars napameTpaH TEHICHAIMKJIAPHH €UWHT:
56, V2axr+1—Vrxr—1l<a,
57. Va+x+Va=x>a
58. V2x +m > x.

5-8. KYPCATKHYWIH BA JIOTAPHOMHK TEHFJIAMA
BA TEHICHTHKJAP

KVYpcatkuunm Ba norapnomuk npopanap. Kyp-
CaTKH4/H Ba Jorapudpmux Hdoaanap xamia ynap ycruaa Gaxa-
pAnaarraH ama/IapHH  ypraMvil MaTeMaTHKana ajJoxdja axa-
MHATra 3ragmp.

98-tabvpHd. y = a', a> 0 Ppynryua KypcamruuaL GYRK-
yus dedusaou,

MabaymkH, KypcaTknunu QyHKUHsJap TynaaMHra y = x5
¥ = (x—1)** KypunuwKHIarH QyHKUHATAPHH XaM KHPUTHIL MyM-
KHH, NeKHH Oy (yHKUMAnap 371eMeHTap QyHKuHAnap smac. bua
KyAHAa $aKaT sjgemeHTap QyHKUMSLIAp XaKHAA GHKP xopH'ralmua.

Mucoa f (=25 [ (m=105 f)=3"%

I \x .
f(x) = (?) 3/1eMERTap KYPCaTKHUIH (HYHKUHANAPAHD.

f (x) =d", a>1 ¢ynkuna Kyfnpars xoccasapra 3ra:

1°. ¥Y3eapuws coxacu E (f) = (0; + oo).

2°. Anuxnanuw coxacu D (f) = R xaxuxud consap myn-
AQMU.

3°. Dynkyua goysuudup: XaKukataH XaM, Y x,, X €R, ;<
<x,=ad" <ad"= f(x,)<f(x) Gynagu. Arap a” =a" 6y
ca, y xoada x; = x, 6gaadu.

Hemak, a" <a™ pAa> 1= x; < x, KeIH6 YHKAIH.

4° Azap x— + oo 6gaca, y x04da a"— + oo 644a04.

Xakuxatan xam, YMEHR yuyn gpcR:x>p=da>M
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\!
e
‘/’ g
0 g
y &
47- pacu. 48- pacum.

6yann. Qapas kunafiawk, a = 1 + h, A > 0 6yachn, y xo12a
Bepuyann tenurcwsaurura acocan (1 + h)® > 1 + nh 6framm.

n = p HA mMyHaaf TaHnam MYMKHHKH, ph > M Gaxkapnia-
a¥. Bynaan x HHHMr wyHpafi katra KufiMaTH x > p MaBXYAKH,
a“> M 6ynans. Bynnan x — — oo 6y.ca, y Xonna a* — 06y-
Nany.

5°. f(x) =a", a>1 ¢ynxyua R da ysayxcusdup.

6° Dynxuuanunr rpadurn 47- uMamaga KeJATHpHATaR.

1 \x

Mucoa. f (x)=2"ma f(x) = (3) YHKUHATADHUHT Tpa-
GHKAAPHHH sicaHT

Eynw. By ¢yHkuuanapHur rpaduxjapiHs ficall YuYyH
KHiIMATNAp MaABaMHY 1y3aMM3 Ba rpaduknap yusamis (48-
YH3Ma).

1 s 1 |

(z) ‘ |3

113-Tteopema, a>0 Ba g = 1 6yaran xap xandaid a ea

Mmycbam B conyuyn 6upeuna wynoal xaguxud a CoX Mas-
xyoKu, a wunz a-Oapaxacu B ra Tenr Gyaapm,

McBotn. AHHKAHK yyyH a> 1 6P1cHH. x— + oo =

= a"++00 Bl x— —00 = a"— 0 uH 3LTHOOpra 0IMG, a HHAT




6yTyH hapawasiapHHH KYpHO6 YHKalJIHK . a?al, & a,
al, . By coniap opacuna wyHpah a”, a"t! COHJAAp MaBXKYy1.-
ku, @ <B<d T 6yaam. Sund [p. p+ 1] uu Teur 10 Ta
o+ I p+ 0t
6y/1akKa 6VsH6, a < B<a 10 jnapr GwiaaH g, COHHH
TaH1a6 onamus, CermeHTHH teHr 10 GYJ1akKka Of/HIUHH yek-
CH3 [aBOM 3ITTHpCAK, %n << cz<¢;,I Wwaptira GyACYHYBYH @-n<
< B< @™ TeHICHAMKHM KAHOAaTAGHTHPYBYH KaMM Guwnad a*n
Ba OPTHFH GHIaH @%n (@HHKJIAHTaH COHJIAD KeTMa-KeT/HIH Xo-

cun 6ynagu. Arap lim a, = lim &n=a 3KaHHMHM  3BLTHGOpra

Lomd"Y -
o/MHca, y Xaapa @< B < a® 636, a* = B, a=p, §,q,4,.
Xocha Gynaau. Ly Gunan teopema HcGoTnaHaH.

Kypcarknunn woosanap xyAugarn xoccalapra sra:

1. Aeap a*, @, x, y€R, a>0 6jsca, a*-a’=a*¥¥ 6gaadu,

2. Aeap a*,a’, x, y€R, a>0 6yaca, a*:a’ =a*—v 6§aadu.

3. Arap a*, a >0, xR 6yaca, qy€ R yuyn (a*)’ = a*’
61radu.

4. ¥xCR, a*, b*, a >0, b >0 yayn (ab)* =a*b* 6yradu.

99- tabpud. b connune a acocea kypa aoceapugpmu Oeb,
b comHu XOCur KUAWWL YMyW a COHHU Kymapuuwi Kepak 6ija-
2aH dapaxa Kypcamxusuea aimuaradu ea Kytiudazuda Gea-
euaanadu: x = log,b, 6ynta a >0, b >0, a1,

Jlorapupmuk udomanap KyhHaard xoccanapra sra:

1. 99- maspugpea kypa a'*%4® =b,a >0, b >0, a, b |

2. Aeap log,N =log,k, a, N, k >0 6jaca, y xoada N =k
64aadu.

3. Aeap x >0, y >0, a>0, a1 6faca, y xoada
log, (xy) = log,x + log,y 6yjaadu.

Hc6otn. Altaitmk, x >0, y >0 6yicHy, y xon1a x =
=g'%a* y—g'aV Gynanu, Gynsan xy —a'"% *t1°kaV 6y
nanu. JlorapudMHHHT TavpuHra Kypa x-y = a'*% *¥ 6yaranu
YUyH Xy = aloza (ap __ aloga x+logg y naH loga (x y) — log,,x—+-
+ log,y Gynanm, Arap x<<0 Ba y <0 Gyaca, log,(x. y) =
= log, |x| + log, 'yl Gynaau.

4, Aeap x>0, y>0, a>0,as%1 6jaca, y xo10a
log, — = log,x — log,y 6yaadu.

y .
5 Aeap x>0, y>0, y#1, kn€R 6§aca, y xosda

log " = % log, x = log, ,,x'™-
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logp .
. logc,;
7. A2ap a,b >0, a1, mn, kER 6yjaca, Y x010a
log!, b = (f}k log:b.
8. Aeap a, b >0, a,bs=1 6ijaca, y x010a a'%®—=p'Lab
by Xocca1ap €pAaMHi1a KVPCaTKHuIH Ba JIOTapHGMHK Hebo-

JaJilapHi aliHaH a1wammp}1m:1apra ACHP MHCO.J1ap KeJTHpaMus,
tog ¥ a®—1 Ioga_llfa-—

6. Aeap a, b, ¢>0, a, c5=1 64aca, y x010a log, b=

I-Mmucoua F = HpoaaHHu coj-

———

log,, (a2 — 1) - log -lf/; V=
AaJIalNTHPHHT .
Eunw. bBepuiran npopaHuHr aHMKIAHMII COXacH:
log} @—1-logl1 Va*—1

A={a/a>1}. F = - ‘ _
loggs (@ — 1) - logug 2 3/ T ,

1°§a""'—1 logs) @ —T __ VE—T = - log (a*—1
" loggh @ ! oz V=1 Ea = log,(@®—1).

Jemak, F = T Ioga (a — 1).
9. MHCOJL Arap M, = akx _b’h, N, = a” b7 Ba IOgN,M‘_"

= a Gepiiran Gyica, M, =a"-b™ N, =d" b connapra
kypa log, M, Hu xHcob.iaHr.
A |
loge M,y k—n, -log b

Eunmw. log, My = ———= = a 6Y/araHu
' &M loggh, P14y - log b :
by — - -
vuvH log b= x JAgcaK, ATML - g 6y.1a14, OGyHpaH:
5 Pr— &1 X -
x = AT | PByvszzz cg,b==1 GYyaramu yuyH
T i
log, Mz—_——?—ifz— =7 xA1 6Yaaqu.
N Patgad .
3- MHCO.I. logg.yo == 6Vaca, log; 14 Hu XucobJaHr.
— o5 7 o—3
E 56 =— BT g logd = x; x = ;
gum. Iog98 7 1) 1 —%a
| tlog™ ‘—x _ a+2
log, 14= Tor. - =T .

IOO-Ta'pr Vuzéy
Sixi=log,x, a>0, as 1

PyHKYua AceapwSrss QYHKyUA Oetiuradu.
f (x)=log, x, >0, a=1 dyHKuuaA Ky#u/ary Xoccanapra sra:
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1°  Anugranuw coxacu

D(f) = (0, 4 o) 6yaradu.
2. Yseapuw  coxacu

‘E (N =R xaxuxud conrap
mygnaamu.

3y = loga x — MoHO-
mox  yrkyur, azap a > 1
6jaca, Yeysw, 0< a< |
6jrca, xamaoauudup.

4°.  Apeymenmuune
(0; +=) opasuruda y =
=log, x, a>0, as£1 pynx-

yus y3ayxcusoup.
5° TI'paduru 49- vMamaga
KeJTHpUJraH,
49- pacu. Kypcatkuune Ba Jiora-

PHOMHK  TeHr/amafapHHHT
6Hp Heya XyCYCHAl XOJIApHHM Ba YJapHH eudil YCYJ/IApHHH
KeJITHpaMH3,

L d"=1, a4 >0,a%1«k puﬂumnaru TEHrJaaMma-
nap. By Tenrnamanu equmua (@ = 1,a >0, as£ 1) @ f(x)=
= 0 MyHOCa6aTHHHI §PUHIKLAHIAAAH cboﬁnanammanu

Mucon. 2%+ — | renrsamanu ewnr.

Evnw. 2948 = | ox* — 50 +6 =

_ — T = x—2=0, x=2,
& (x—2)(x —3) oa[x_3=0 @[x=3.

Hemak, ewmmnap tynaamu: A = {x/x =2, x =3}.
II. d/ ®=a® k§puwnwnaru tTenrnamanap. By

Tenrnamagapun esnuna (a/?= g™, a >0, a% Do (fix) —
—op(x) =0) uyl-locada-rﬂuur YpuIHIHrHAaH ofifananwiany.

2 x
Mucon. 3 =10 TeHrnaMmaH euHr.

Equw 31'—T'=}/9¢X’—':_x——3— =0 Tst—
2
— X=— —
5x—2=0e|*+2=0. 7
x—1=0 1
X =



L. o™ =b, a>0, >0, a1 kypuuuwaaru
TenraamaJaap. By tenrnama GepuaraH waprra kypa f(x)=
= log, b TeHrsamara 3KeHBaseHT Gyaanu.

IV A@™ ™4 40" + .. +An-d™"™ = Nkypa-
HHIW AaruH TeHrJaManap, k< k< < km Gyaran-
na, GepuaraH TeHrJaMa M-g¥th = N KYPHHWULIHJATH TeHIa3-
Mara SKEHBaJleHT 6ynain, 6y epma M = Ay-a™ ™"+ A, -at—4
+ ..+ Apdn

Mucoa. 5%— 2.5%7'—3.5"2=300 rtenrnamanu ewnnr.

Eunw, 5 —2.5%"'—3.5"7% = 300577 (52—2.5~
—3) =300 12557 =300 & 5" ? =52 3x—2=

3 4
—2¢x—T=»A = {xlx——a-}.

v' Ao'a",(x)"l' Al.a(fl—“ ,(J) + + An . 0 K Sr p“ H H-
WHAArH Tedraamanap. by tenrnamann eunza KyAuaarn
MyHoca6ataaH cdoifanaHHAanH:

A,a"""+.4,a""”’"’ + + A=0e

‘Aoy"+ Ay™' + +A,_y+A4,=0,
y=d. a>0 a%1l.

Jlorapupmuk TeHriamasap XaM OGepuiHumra Kapa6 GHp He-
ya Typra G6y/MHanu:

&
I JIOl‘apHr,bMHHHrlognf(x)=k¢{f(x)=a»a>o.a?‘-‘1'
f(x)>0
TabpHdH Ba xoccasrapuaan pofifananHub eunna-
AHraH TeHrjJamaJaap.
Mucoa. log/; (3 — 5x) = 2 TeHrnaMaHH euHHr,

Egyuw. logyrs— (x’ —_ 5x) = 2& {xz _lsx = (VE)’: =

x2—5x>0
x»—5x—6=0, x*—5x—6=0,
Q{x>5 V{x<0 had
x=—1, x =6,
“{x<0 V[x>5

A={xx=—1, x =6}
11. Aplog®f(x) + A, _, log™' f(x) + + A, logf(x) +
+A,=0 x ypuHHWH aarH TeHTrAaMaaap. By rtedrnama
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y =log,f(x), a>0, a1,
f(x)>0
apajalll CHCTeMara 3KBHBAN2HT G¥Jaiu.
3. MoteHuupaamwm ycyau O6HJaH eYHTAagHTAH
TeHrJamanaap.
Mucoa. log,(x —2) + log,(x — 3) =1 TeHrnamauy eyunr.
Eunw. log,(x —2) + log,(x — 3) = le

Q{log,[(x—2)(x—3)] =1, @{(x—2)(x—3)=2,

rnf+Abw“V+ + Ay +4,=0,

x >3 x >3 =Y
{x2—5x+4=0, {x—1=0, x—4=0,
o o
x>3 x>3 x>3
A={xlx=4).

JlorapudMHK TeHrJAMAJIAPHH eYHIUHHHT OOoWKa VCyJ.1apH
XaM MaBKyA O6yaub, ynaap afiHaH a/JmawTHpHuULIap GaapH.-
raijaH KefiuH KypHO6 yTHAraH vcy/MapHaHr OHPOpTacHra Kel-
THPHIALH.

KypcaTKnuan  TeHr/JaManapHUHr TypiapHiad fAHa  GHpi

[F (1™ = f (). [FON™ = [Fa®™ |

KVPHHWLUIHAArH TeHr/aMaiapadp. DBy kypHumiigarv 1eHr.1ama-
Jap 37eMeHTap KypCcaTKHM4JM TeHr/1amanap smac. by rtenr.iawa-
Jap KYPCAaTKHY/IH TeHIr/J1aManap, KYpCaTKH4JIH QYHKUHS Ba .10-
rapiMAaPHUHT XoccanapuaaH ¢oiJA1aHHG edmn1a i

Macanay, [f(x)]® = f(x) TeHrmamaHH euMwZa VHra 3KBi-
BaJIeHT Gy./iraH apajiatl CHCTeMajap Ty3uJaH6 euwIagH, AbHH

f=1, .
— e, f(x) =0, |f(x) >0,
or; , /
[f () I—f(x)@‘q)(x)?eov I:’E(;i)lsk'vlqa(x\=l '

VIi(x) =—1A0() kjnxan f(x) = —1
HHHT WIAHVIAPH TOK COHJaH HGopar.
By TeHrnamanapHu Jnorapudpmnawn ycysad GHaaH XaM eudul
MYMKHH, SIBHH]

(F (°® = f(x) & 1gIf ()P = Ig|f (0)] > (@(x) — 1) Igf (1)) =
o(x) =1,
lgif (x)] = 0.
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Mucoa, x* = x TeHrNaMaHH euHHr.

a{i::ltl A={xx=1; x=—1}.

(1P = [ (x))*™ kypuuHuzarH TeHrnama xaM XynmH
IIYHra yX1iall eyHJajH.

Kypcatkuunn Ba Jorapu¢MHK TEHICHaNHKJIapHH (EKM CHe-
TeMaHH) €YHIUAA TeHICHU3NHKJAApDHH eYHIUHHHT YMYMHA KOHIa-
JIapura aman KM OuslaH  GHprajJMKaa KypcalkHuJH Ba .10-
rapipMHK GYHKUHAJADHHHT MOHOTOHJIHK XOCCAJApHra XaM axa-
MHAT GepHsiajH.

K¥ypcaTkuuan Ba JlorapudMuK TEHICHAIHKJAp acocaH KyAH-
Jard KypHHHIIAapaa GVAHIOH MYMKHH:

D %> o If (x) > (x), [f(x)< ¢ (x),

la >1 0<a<I;
2) a/(.l) b {f(X) >log¢b {f(x)< 'Ogab,
a>1,b>0  |0<a<l, b>0;
3) A ot + A4, la“—”,m + + 4, >0
ol Ad+A_ 4+ + 4,>0,
lx—a/“’, a>0, - 1;
4) A| anx+h +A1am’+h + + Am all.t+im >Ne

- p_anx-H" >N;
5 [fN®>1 éxn [N < I;

fx) >at, f)<a,
6) log, f(x) >k e {a>l, Viogax< 1,
f(x) >0 f(x) >0

7) log, f1(x) + log, fa(x) + + logg fa(t)> ke

[]og,, nf,(x) >k,

fi(x) >0
a>0a+1.
1-mucon. 2°t¢ >2‘“’nﬂrcn3.nuxnu €YHHT.
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Eqpm. 2°M > 2% + 6 5Brex —5r4+ 6>0 e
Sx—(x—P>0a[(x—2>0A(x—3)>0)V(x—2)<
<0Ar—3<0)]es(x>3Vx<2),;

A={xx< 2V x>3).

2-Mucoa (x— 2" > 1 renrcuatHkuHM eunnr.
Egyum.

=" P le(xr—2>1 A2 —6x + 8 >0) V(0<x—

—2<ipxt —bx]+-8< O ((x]=3Ax ]9 Vx> x <

<YV2< x<Ip2<x<4oar>4V2<x< ),
A={x2< x<3Vx>4).

3-MHucoa. log,_ (x*—1) >0 TEeHrCHINMHKHA UHHT.
Eunu.

log, ,(*—1)>00[x—1) >IpA¢—1'>)VO0< x—I1<
<INV < =1 < llelx >0 >2) V(I < x< 271 <
<r<e(l<x< V2V2< i),

A={x/l<x<V2V2<ix< + =)

4- mucoa. log, (x* + 2x) < | TEHICHMHKHH €uHHT.
Euuw.

log,, (x* 4+ 2x) < 1 ¢s log,, (x* + 2%) < log at
e{l0< a?< 1 Ax2+ 2x >0 Ax% 4 2x >a?) »
>0<a®<l Ax>0Ax2+ 2x —a* >0) V(0< a’< 1px <
<A+ 2x—a? >0 V{[@> A +2x>0 A 2 + 2x<
<d)=@>1Ax>0Ax+2x—at< O)y
V@ >1Ax< —2 A4+ 2x—a'< O]} {l(0<at< | A
Ax>VTFae—1)yO0<a<lAx<—(T+a+
+Dlvi@>1IA—1—VIiFai<x<—2)y@>1A0<
< x< Vi+a—1))).
Iemak, 0 < |g| < | 6VaraHga TeHrCHUTHKHHHT €YHMH

A={xl—w<x< —(1 +Vl+a’)} v {x IVI +a—1<x
<+uo}
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6ynapy; |a|> 1 6YAraHAa TeHICHVIMKHHHI €YHMH
A={x—(1+V1+d)< x<—2)} U {x0< x<

<VT+d—1)

6yaapy; a = 0, a = 1 6yAranAa TEHICHITHK MabHOCHHH AYKO-
TajH.

MycTaxRs eWMm yqyH MNCOAN Ba Macaxanap

Hdonsnapun coppanawTHpHHT:
1 [

I, F=(25%°4 g50e7) 2

1 — 1 —loggy — L -
2.F=°.ba;/a'—2uma 'bb+2lq":/b.

3. m*=a*— b peb, log,  ,m+ log, _,m—
—2log, , mlog,_,m.
Hdonanapun copaanaliTHpHHr:
. (logb + logya + 1) (log,b — log,,b) log,a — 1.

5. (Iu plogus I'V a'""‘b) 2log,_, (@+b).
.
. [(logta + log! b +2)] " — log, a — logb.

lmzx (log® x + l)+

L3

~N O

. logy2x% + logsx-x
{ 3 los_|_|°¢.x
+710g‘; x*+2 2

g _logeb—log, sy Ve tlog, b ™.

log a_b—log a b
b¥ b* \

. [6(log, a-log,b + 1) + log,b™*+ log? b} -
— log, b, a > 1.

10. Viog,p+ log,;n T 2 (log, p — l0g,, p) - V'1ogap.
I 1

4 £ .,

7 T 5

18 ('°‘§"+' —1) ..('fi’f_‘ﬂ)-]/z log,” b, a >1.
2logg b 2logg b

=4
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KyfAuaary TeHrnamanapH4 euur:

12.

13.

14.

15.

16.

17.

I8.

19.

20,
% e =
22.
23.
24.
25,

21

26.
27.
28.

29.
30.

31
32.

l]O/ '2'1'—14.51: = _L

8
197"+ 1
142%% ~ 1728
f—l6x—I5 73-
3-16 =48+ 24+ 12 +

3 s x
[L/(5+3¢+2%+ )225] = 15,
x'—V— x—I1 l+‘/‘§ -0
55 322::—50 - ‘/ 0 =
5 31057 +1=" ;/15625'“

0.(2)—x 0.2) + 0(2)'—1- —
'/mo.(a)+x / 0,(3) — m2.

2 V:T?VF=4 Viti ]

343

277 —8.{0, (3)P* — 63"+ 12:37F= —

29— 2.6+ 43" =0,
4x+}’x'—2 5 2x—l+Vx'—2=6.

x—|

X—2 23
3 — 3,_, +3 — = = 0.
105 4-10—F 5
10 — 10—+ ’

19g, x + log,.x + log,.x = 1.

6 —logx[1 +4-9"71%v5% = log, 7.
log;, (4* 4+ 3x —9) = 3x — x log,, 27.
xtlog, 27 -logex = x + 4.
Vlog§x+log35+2=2,5.

log. mlo —_— =1
€x € Vi V2m—x )



33. log,3 + 2 ]og.‘x — logy ';/'

34. V 3logix —1—9logZ2
35. ]Ogys— x+ log; ‘a—x +

Kybhugaru 'reHrcua.nHK.'lapHu €YHHT !
36.

a7.

38,

39.

40.

41.
42.

43.
44.
45.

46.

47.

48

49.

50.
51.

( (x'—2x=+|)05 | )1_,

)
) I47

a o 9

vf(H

_(__;;f

343

3" +3° >s4

3?1—l+ q2—2__
3" 4 18.37F
lg?tx —21gx—

2 log2 s
12 ]0g,°x> 3

3~ < 315.

> 29,
8 0.

L
vy O X-

log,_, (x+ 1) >2.

loge (9" +7) — 1< logy(3*~'+ 1.
log2-log 2>

al~

log,x-—G.

loga,—:’- + log§x< 1.

log,- loga P

+ lOg‘.;A-a—x = 26,

<Iog logl 1
x—1

“xlog, 16,

logl logs (V x*+1 + x) < log, logI

E}
2
2—2 logyx— logos
X

1

P 4

'<0.

x? —
log' IOgs x—2
)

T

VEF1—2x).
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6 §. TEHIJIAMA BA TEHICH3IJIHKJIAP CHCTEMAJIAPH
10l-Tavpud. Teneaamarap cucmemacu de6

frx, v, , 2,a,b ) =0,
f’(x' v, Z, a, b. ,c) :0,
o
,k(xvyv » 2, 4, b. ,C)=0
filx,y .2, a,b, ,0)=0,
i = -lj
xyjpuruwidasu cucmemaza aimuradu, 6y epda x, y, z
Aap gizcapyedurap Exu HoMavayM Muxdopaap, a, b, , €

aap napamempaap peb aTalapH.

Cucmemaru exuws ne6 HOMABNYM MHKIOPJIAPHHHT LIy CHC-
TEeMaHW KAHOATJIAHTHPAZHraH KWAMATNap TYNJaMHHH TOMMILTA
anTHNaaN.

Bepusran cHcreMa J3IMHHHI aHMKJAHHII COXacHia euHMra
sra 6yJca, 6y cHcrema 6upearuxda Oyacam, eudMra 3sra 6yJa-
Mmaca, 6upaaruxda 6jamaean cucmema JefnanM.

Arap cHcTeMa Yex/IH COHAATH e4HMIa 3ra 6ysica, aHuK cHc-
TeMa, YEKCH3 KYM ewuMra 3ra Oy/ica, QHUXMGC cucmeMa le-
HHNann.

102-TanvpH . Aecap

fi(x. g, v2,ab, L, =0Ai=Tk
cucmemanurne Xap Oup ewumu
9 (x, ¥, z,ab, L) =0Ai=1¢F
CUCMEeMARUNE exuMu, 6a axcunwa, 6jaca, y xoada
{f‘(x'y' 'zialb, 7C)=0'°
i=T1 &
{%(x.y. 2,ab, , ) =0
L =4 —
i=1k
Oedjusradu.

TeHrnamanap CHCTEMacHHHHT 3KBHBAJICHTIHIHHH aHKKJIOBYH
KYHHpard TeopeMa/lapHH KeJTHPaMH3.

114- Treopema. Aeap [, (x, y, z, ab, c) =
=0Ai=1,k cucmemanune uxmuéputi menziamacuda 6up
Jacapyeuunu bowka gseapyewurap opxaau ugodasab, Koaszaw

meneaamarapea Kijiusca, xocua 6gaean cucmeMa aeeaalu
cucmemaca sxeudarenm 6yaadu, ABHU
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{ o
fi@ (. 2,00 . O Y, ,a,...0) =0,
i=1%
6jradu.

115-teopema. Aeap {f;(x,y, ..., 2, a, b, , )=
=0 pgan f;(x,y. ..., 2,a, b, ..., )—O/\L—l k/\k<
<neQxy ...,2ab ...,¢ )=0Aj =1k
6yaca, y xorda

fox, gy, ... 2,86 00=0Ai=1ne
Sloy o za b 0 =0N =14
Filx,y, ..., 2,a,b, ..., 0)=0Ni=(k+1)n
64radu.

116- reopema. deap f,(x,y, ..., 2,a,b, ... , ¢) =
= O0Ai =1,k cucmemanune uxmuéputi men2aaMacuea yHUH2
AHUKAGHUWL coxacula aHukaanean @(x, y, ..., 2,a,b, .. .¢)
QyHKyuaKL Kgwcak éxku  adupcak, xocua Ojrcan cucmema
oy, ... z,ab ..., 0=0Ai=1F

cucmemaza kgusarenm Oyradu.

Anrefpa KypcHla TeHI/amanap CHCTeMacH KYyHHIarH Typ-
Japra 6V/MHanH: 1) uM3MK/IA TeHrJIamanap cucreMacH; 2) pauu-
OHa/l TEeHI/aMa/ap CHCTEMAacH; 3) HppaUMOHa/n TeHIlaMasap CHc-
TeMacH; 4) KYpcaTKMWIH TeHr/laManap cHcteMacH; 5) Jorapud-
MUK TEHIV1amMasap CHCTeMAcH.

Busz xyfinga xap GHp Typ TeHI/IaMa/ap CHCTEMACHHH euMil-
HH MHCO/IIAp OPKAIH TYIIYHTHDAMH3.

l. Vpuura KyHHW yCYyaH,

I- Muco.s. CHcreMaHH euHHr:

{x*-—xy-%—y2+2x—-2y—3 =0, )

x+y=4
2 v FEEA Y- —_ ) — 3=
E anm. (1)@{)6 x(4—-x)+(4—x)*+2x—2(4—x)—3 =0,
y=4—x @
5
3x2—8x+5=0, X:T, {le,
-[% T
y——4'—x y:4—x Y=4—x
(5. 1)
:A_{(s, =) (1,3)}
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2-wi1cox. Cucremany ewMHr:

13 =
P e &)
Eenum. (2)«»{;:!,,?24 sof 5 +4=0c
=4, (=4,
°{y==1 /';[£=l

Oemag, x=+2. y==1, y=x2, x==% 1.
I1. Asre6panx K¥Yuwuw ycvan.
1- M coa. CucremzHu eqnur:

{x’-!— P+-x—y=18,

2=y -x—y=6. 3)

Eunmw. By cucreman eusul yuyH atre6pauk Kyumumn ycy-
/aaR  ofinaiaHavma, sbHH 2x% - 2x =24 & X+ x—
—12=0, 6yHaaH x, =3, x, = —4 xocw1 6faamH, x, =3
HH Oupunun x% + y2 4 x 4 y = 18 TeHrnamapard x ¥3rapyBuM
AKHI §pHHra Kyhcak, y> +y—6=20 TeHT1aMa XOCHI 6ynamm,
6yHaan: y, = 2, y,= — 3.

Hemak, 1) x—3/\y 2, D x=3Ay=—3

= — 4 yuyH wy xapaéHHH Takpopiacak: 3) x = —4 A
ANy=2 4)x=—4/hy=-—-3

Hewmak, A =((3: 2); (3 —3) (—4, 2 (—4. =3I}

2- Mucoa. CHCTeMAHR equHT: {;;__*_"zy___y;oy, 11 @)
Eunm.
Ha? — 11xy— 1142 = 55,
(4)9{_ 10x* — Sxy~+ 504t = — 55.

By cHcTemazaru TeHrnamanizpHH xagna6  kymicak, x*—
— 16xy 4 39y* = 0 xccua Gyaaam. y+*0 e, (L) R
y

—16 ( -yl) -+ 39=0 KVpHHHWAATH TcHI1aMara ara 6y/namu3. Byu-

aaH x = 13y Ba x = 3y Xocua 6¥aagu. CyHrpa (4) HMHr Gu-
pHHYM TEHrNaMacHra x = 13y HW x VarapyBuMHHHr JpHHra
K¥AK6, xocua GY/AraH TeHrJamaHH eucak:

1 1
= —: Y,=———_. DByunau:

¥3r y 3l
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X ==, X=—=-——
} 31 1731
1 1
y=—" =
¥ 31 } 31

[y xapaéHHu x = 3y YuyH XaMm Ky.Jjacak,
jx=3, [x=-—3,
=1 l=-1
HH Tomamu3. HarMkana (4) HM KaHoaT/IaHTHpaiMraH KyQPriux-
13 1 1

_ I 3
nap TynaamH [(]3_1 T TE

@G, 1)y (=3, —1 ) } 63.1aM

HM3o0x. Ynangan TeHramanap cHcreMacH «Aare6pa Ba COH-
Jap Ha3apHACH» KypcHia VPraHWIraHIMTHHM Ha3apla TVTHG,
yHra Tyx1aiu6 yrHpmaiiMH3.

III. Teuraamamapuuur f(f( JE3) J=x e

k
& f(x) =x 3kBHBaJeHT.IUrHI1aH doR1a1aHHG eyH-
JdajHraH cHcTeMaJaap

Mucoa. CucreMaHH euHHr
(x3 4 2> 4 2x=y.

P22+ 29 =2 H)]
24222122 = .

Eunm. Byauar yuve f2) =1 = 2t* + 2t QyHKUMAHM Ka-
paiivua. f'(f) =31* +— 4t + 2 xocwna tE€ER za [’ (f) >0 6Y.ra-
HH yuyyH 6y ¢yHkuus Veysungup. Ly GHaan Gupra (5) &y =
=fWAx=f@ANz=fy) ® x=[(f(f(x))) sxkanmrn-
JAH Ba TEHIJIaMANAPHHHI TeHr KYYJH/JMTH XakHAarH Teopemara
acocal (0) & f(x) = x 6Vnagu. DByHaan x® 4 2x2 - 2x = x &
Sx(+2x+DN=0ex{x4+12=0.

Hemax, eunm { (0,0, O); (— 1, —1, — 1)} Gynanm.

IV. CuMMeTpHK TeHrJamanap CHCTeMacCH:

a)[x"+y"=A. o) [x"+¢ =4

x+y=28, xy=2~B

. L [R 4P =A,

1- MHcOa. CHCTEMaHH eWHHr: {x+y=B. (6)



Eunw. Bynusr yuyn x + y = B HHHI MKKana TOMOHHHH
Ky6ra cuMpamus, Hamkaga (x + yP =2+ 4+ 3xy(x + y)
Bs— A =C

aB

Xocu1 6ynagn. DByupan B® = A + 3Bxy &kH xy =

HH €3a onamus. [leMmak, (6) c:{x 19 =B, 6ynam.
xy=C

x+y=BAxy=Co—Bt+C=0D=B"—4C50
ra acoca (t,, ;). (t,, t,) euHMJapHH TOMa OJIAaMH3.
2- mucon TeHrnamanap cHCTeMacHHH €uMHr:

Va—X—Vy-X=Vi—v (7
Vb—x+Vy—x= V.'/-

Eunw. TeHrnamanap CHCTeMAaCHHHHI aHHKJIAHHIL COXaCHHH
TONAaMH3:

@—x>0 A b—x=20Ay— x>20Ay=>0)=>
S@zbz2zxNa>2y=>20Ay>x).

(7) uu xaana6 Kywcak Ba Xamiab aitupcak, (7) ra TeHr KyuaH
KyfAugaru cucreMa XocHa GVaanu:

le—x+y¢;x=2VI . (®)

Va—x—Vb—x=2Vy—x

(8) HMHI HKKana TOMOHHHH KBajpaTra OLUHpCAK,
la+b——2x+2 Via—x) b —x) =4y, ©)
a+b—2x—2V(@a—x) (b—x) =4y —4x

cucteMa xocha 6yaamu. Cynrpa (9) Hu xapna6 Kjwm6 pa
Xanna6 afMpcak, KyHRuAary TEHI KywiH

atb
8y =2(a+b), 5 y=—
<V (10 & [ VoD

.

cHcTeMa XOcHa GyJianw.

(11) cHcleMaHHHI HKKHMHUH TeHrJamachaaH x > 0 6yau6,
(@ + b) x = ab 3kanu Keaub unkagM. Mawaymkn, x >0 Ba
a>»b>x,a>0, b>0 82 a>b 6yanunsaH KyAuaard HRKH
Xon 103 Gepanu:

)a=b=0 6yaca, a>y >0 pan x =y =0 Gyaany;

2)a>0 b>0 6yrca, y xomaa x = :—bb' y= "Tb
a
naauanap Xocua 6yaagn. a< 0, b< 0 6Yyaca, cHucreMa XakH-
KWl eyHMra sra GysiMaday.
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3- MucoJa. CHCTeMaHH euMHr:

27.3Y = 24, ‘
{2 ¥.3" = 54, ’ (12)
Eunw. BupuHuYM ycyua. '
2°.3Y = 23.3,
{ 2Y.3" = 9.38
TEHr/TAMATAD CHCTEMAaCHHW Xaqna6 KymaiTHPCAK Ba xazmad

6y.cak,
{x 4y =4,
xX—y=2
cucreMa Xocun 6yaaid. ByHpan x = 3, y = 1 Gyaanu.
HMkkuHuu ycya. Arap cncremazxam Xap 6Hp TeHIJ/ama-
HH Jiorapudmiacak, y xoaia
xlg24+ylg3=31g2+41g3 lg2| lg 3
x1g3+ylg2=1g2+31g3 | —1g3| —Iig2
a) x(1g22 —1g%3) = 3 (1g*2 — 1g23) = x = 3;
6) y(1g®3 —1g%2) = 1g?3 — 1g2=>y = 1.
Hemak, x =3, y=1.
MabayMKH, TEHTCHIMKIApP cucTeMacH AefiMuiraniga Gup Heua
yarapyBunaH TEHICH3MMK/AAapAAH OHp HeYTaCHHUHT GHprajukia
KapaJHuWH TYIIyHHJIagd. Macanas,

fx.y ..., 2,ab ...,0=0 (13)

KYDHH'IDJIarH TeHICH3IHK Oup Heua (jeapysuunss MeHCU3AUK

ne6 KapajaajH.
103- rabpud. bup Hewa (3capyswsu menecuzAuKiap

cucmemacu 0eb
[fl(x, Y ..., 24 b ... ,0=0,

............ 14
f(x,y,... 2,ab ...,00=0 (14

cucmemaza admuaadu.
Xyeycuit xonaa
{Alx + By +C, >0, (15)
A,x +Bzy+C’ >O
CHCTEMaHH Kypu6 uukaimk. [‘eomerpuAnaH MabayMKH, CcHCre-
Maja KaTHawaéTraH Xap Gup tenrcuamk Ax + By 4 C; =0,
i= 1, 2 tyrpu uu3dK OWJIAH 4erapasiaHraH TEKHCJIHKHH aHHK-
Aaiau. uau (15) TEHICHVIMKIAID CHCTEMACHHHMHI eUMMJIApH Ty
JIaMHHH TONaMIHK.
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30- pacm.

I. Ayx+ By --C; =0, A,;x + By + C,=0 Tyrpn uyu-
3MKAap napaaien 6yimacuH, Vv Xolma (15) yuym y< by +
— by Ay >kyx+b, Akis=k, Xxom TpuHAM GYacHH e K,
6yHaaH

lk,x-}-bl > Rox - by, o {bl—b2>(k,—kl)x, o

kl?‘:k2 1 2
x>zl x< azb
o by — by : ky—k,
k, >k, {kz >k,
6yau6, yMYMHIl eunM,
Ix> by — by , k) >k, ‘x< —:L:‘-, ky, >k,
- 2T R

2 1

lk2x+b,<y<kl.\'—b, {k,\'——b,< y< kx4 b,
Graamm (50-a, 6 uyusma).

Arap (15) yuyn B, >0,
B, >0 wapr Gakapuica, y
xonaa (15) cucrtema
|y >kix + b
1y >kyx + b,
KVUaH OFJHIIHHH KYpHII MyM-
KiH, 6yH1aH yMyMHR eaum (5]-

CHCTeMara TeHr

YH3Mma)
by — by
e {kix — by, arap x > -
x ! 7)1 _;l
Y= — b,, arap x< 21,
kl - kl

ky % k,
51- pacwm. fyaca.
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2 Ax+By+Ci=0 ;

Ba A,x + B,y +C,=0, %
TYFPH YH3MKJIap napa/iien Ba
vcT™Ma- yeT  Tywrahaa (15)
CHCTEMAjarH Xap  HKKaja
TeHFCHANMMKHH ~ OHp BaKTaa
KaHOAT/IAHTHPATaH  euHM- 0/ X
HHHT YMYMHH KHCMH MaBXy; A
6yaca, y Xoima Ywa coxa *%
CHCTEMaHHHT €YHMJap TynJa- 9’ )
MHHM aHHKJafH, aKkc Xo.1aa / Y
(15) cHCTeMaHMHT euHM.ap
TynAaMH 6y Gysiaan.

I- Mucoa. ¥Yw6y che-

TEMaHH €yHHr Ba rpaurHHy 52- pacu.
YHIHHT
y—x+1>0,
(2x—y—3>0,
Eynw {y—x+l>0, o [y>x—1,
2x—y—3>0 y<2x—3

o [f—l<y<2x—3,
x>2

2- MHCco1 Ywly cHCTeMAHH €HHHT B3 rpadHIHHM YHspHr:

(52« uHama),

Yy >x2—x—6,
{y< 3x—1,
Eunup,
y >x*—x—6,
ly< 3x—1 @

Iy >x*—x —B6,

< ly<3x—1, o
xt—x—6<3x—1
(y >x*—x—86,

o ly<3x—1, o
—l<x<b
y >(x—0,5)*—6,25.
ely<dx—1, (53- ynama).
—l<x< 5 53- pacu.
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Mycraxua eaum yuyn wmcon sa macananap

TeHrnaManap CHCTEMACHHH eUHHT:

»

1. [P —xy=—I2, 3 [P+ 2y =12,
' {x’—xy=28. ' [x’y’—x’y’=4.
x _ x4yt = 82,
) x—i;y+ =9, 4. {xy=3. |
C|etex x4y =35,
. 20. 5. {x+y=5'
6 u? + uv = 15,
" lor +uv = 10.
x+y+2=0,
7. icx+ay+bz=0,
(x+ 02 +Ky + o) + (2 +%0)* = a* + b2 + .
s 42
8. x4yt —1| + x L

A+ gt 4 iy" 22
9 [(x—y)(*—y") = 3a®,
' [(x+y) (x*+ y* = 15a% R na eauur.

10 x"+y’= 19,
" 6% + xy* =—6; R na euuur,

1" {x’+xy_+y’=9l. 19, [yuto—yu—v=2,
"+ Vay+ y=13. Vu+v—Vu—y =8,

13. {Vx+y+v’x—y=6,
YOEFP k—yr =8 Vity=u

V x—y =uv neb6 Gearwnaur.

14 {V2x—y+ll—V3x+y—9=3.
Y —yFIl + V3x+y—9=3.

VE-2V I

Vox+y +V5x—y =4

15.




6. [V +w)? =3, 17 [+ =upt13,

Vix—yF=1. “lutv=Vu +3.
! s

8 v=tve 3
xy=9

19. 3C—Vx—y9 '+ 10Q+Vx+y '=
42—Vx—yp =52+ Vx+y!

9. [20WVx+ V=3V o =x—_y=8¢12,
x+y=>5. Vx + Vy =4a

29. }/—+V— 10, 23 IV1+y+'l/x—y —
Ve —V‘T—z”—f’-

vx +yy =4
2. IV£+ V=3 _ {VT—V’J=V‘%,

VEO—Vay + Vyr=3.
xt+y=

Kyfunars TeHrnamMangp cHCTEMACHHH €HHHT:

g [x =5, 8V =05~
TPt =28 log (x—2y)+log,(3x+
¢ 3
+ 2y) = 3-

xX—y y—x

28. {2 ? 42 2 =25,
Ig(2x —y) + 1 =Ig (y+2x) — Igb.

I+y x4y

2. {2° +2 ° =6,
X 4 542 = 6xy.

30, [273 =61, 3 [(+y2* " =625,
3%.4"=]2,

_3fo+y _s.
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CucTeMaNlapHH aHATMTHK Ba rpadMK ycy/A/1apia eyHHr:

32, (2x—y <, 33. (x+y>0,
x+y=>1, x—y >0,
x—y=1,

34. {y>x’—l, 35 <L yi<],
.y<l—x2 x—y—y>0,

x+y>at4 2

X 606. COHJIH KETMA- KETJIHKJIAP
1- §. COHJ/H KETMA- KETJHKJAP XAKHAA TYWIYHYA

a, b, ¢, . sgemeHT/NapaaH TalUKu.1 1onmraH A (4ek.1H €Ki
gekcu3) Tynaam Ba 1, 2, 3, n, HaTypaa coH.1ap Oe-
pHarad GyJcuu. Arap HaTypa/l COH.J1ap KaTOPHHMHI Xap GHp CO-
Hura A tVnaaMHHHr GHpOp 3JeMeHTH Mmoc KViimaran 6y.ca,
V Xoa4a WY TynjaM 3JeMeHIJapHlaH TV3HIraH Kemma- kem-
AuK GepHJraH JeHHJagy.

By mocnuk ¥3 HaBGatHAa yHKUMA 6V.IMO, VHHHI aHHK.Ja-
HHUIL COXacH HaTypaJi COHJAp, y3rapHii coxacH A Tymiam 3.e-
MeHTJIapHaaH HOopaT 6y.1anu.

104- Taspud. Axuxaanuw coxacu Hamypa.r cowaap
mynaamudan éxu 6upuxad n ma Hamypaa CoMHAGp minaa-
mudan ubopam 6frean QyHkyua Kemma-kemiuk Oeduaadu,
Aeap xemma- kemaux xaoaapu Con.aapdan ubopam 6y.aca,
COHAU KEMMA- KemAauk IeHuaagd.

Onataa, KeTMa- KeT/IHK — Oy HaTypad apryMeHT.IH  QYHK-
uuanapaup 1e6 kapanapu. DBy oGyHKUMAHHHr KHAMATH Kemma-
KemaukHuHe xa0u Jehmniamd, avHu: f(l) =uy, [\2) =u,, .
fn) = u, 6y epaa u, — KeTMa- KeT.TMKHHHT OupHHuK
XaIM, 4, — HKKHHYH X2[H, U, — YYHHYH NaJd, U, 3ca n XaaM
JeHHIaH Ba XOKas3o.

WyHaaft KUIHG, u,, Uy, U, u, ABHM  u, |
KeTMa- KETJMK XOcWa GyJaz.
1 | 1
M CO/ l = —] 2 = — = -—,
neoa (=g (@)= [0)= g
1
100 = —, , —_ ) - _—
f(100) ol fFim= p— KETMa- KELIHKHH—,

1 1 . .
—. . K{PHHH TacBH .
3 P YpUHHIIAA TacBMpJAlI KyAadmHp




Connn xeTMa- KeT/IHKN1ap VCYBuH, VCMafHraH, KaMaloByH,
Kamafimaliauran Typaapra ampanand. Arap Gepuaran KeTMx-
KeT.IMKHHHT Xa[J1apH HKKHHUYH EéKH 6upop Xannau Gour1ab optH6
Gopca, y xo1aa 6yHial KeTMa- KeT/IHK YCYBYH, arap WKKHHYH
éKkH OHpOp XaljlaH Gowna6 kaMaiica, KaMaloBuM pe6 aTaiaiu.

Arap Gepuaran !u,! KeTMa- KeT.IHKNAa 3MIEM2HT/Iap COHH
yeK.IM OYJica, 4eKAu KemMa- Kemaux, SJIEMEHTJIAp COHH YEeKCH3
6%.1ca, eKCU3  KemMa- Kemauk JeAuaiH.

Mucoananap. 1) 15, 25, 35, 45, 55, 65, 75, 85, 95—
HeK.TH KETM2- KeT.HK.

1 I
) ?; 3—; — — YEKCH3 KeTMA- KeT.ITHKIHp.
n
CoHJH KeTMa- KeT.IHKJIap K'Y XolJjapia ¢opMy.a €piamuaa Ge-
PH.THIIH MYMKHH, UVHOHUH:

P
) u,=n% 2) u, = —- cosnz

n

(— Dsin v . 1
3) un—_—("——m:—l- 4) llnz.__nT.
n

CoHMH KeTMa- KeTIHKIapHH ¢opmyaa éplamHaa GepuHILH
HuHaa peKyppeHT (opMviIa acocHaa GePH.THIIM MYXHM VpHH TV-
TajH.

105- ranvpud Aeap Gepuscan opmysa KemMas K2m-
AukHune 6upop xaduldan 6owraab, ordurzu xadrapu OpKaAU
KeiuHeu xadaapuru Keamupub quxapca, y xo040a y pexkyppzrm
gopmysa Odevuradu.

Mucoanap 1) ag,=a,=1;a,,,=a,_, — a, pKyp-
peHT ¢dopmy.1a WHOOHAYYH COMIH KeTMma- ketmrn 1 1: 2 3;
5 8; HH XOCH1 KHJAIH.

2) ay =1 a, | =(n— 1) a, pexyppeHT dopmy.ia I, 2
6; . COHAN KeTMa- KeTJIHKHH XOCH/ KWJIalH.

3)a=0a=1@+20+Da, ,—n*q, =0 pe-
KYPPEHT (opMy.1aup.

Hemak, pekyppeur ¢dopMy/2HH YMYMHMA KYpHHHILILA U, =
= flu;, uy, , 4__ ) Kabu ndojanam X2M MYyMKHH,

Yuyman, uarenamkana COR/M KETMa- KeTJHKAapHAn Gopmy-
Ja éppamuaa GepHaHwiH Oy KeTMa- RETVIHK/IApPHHHT XapaKTEpHHH
a1poduoma Yprawuil y4yM HIApOAT SpaTajH.
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2-§. APHOMETHK NMIPOTPECCHA

Kyfnpar# COHAM KeTMa- KeTJaHKAap GepuaraH GfcHH:

1) 1; 2 15; 25; 35; 18; 47;"84; 95; 108;

215234. .n

3) 2; 5; 3,4; 8,5, 8,54, 15,6

4) 2, 7, 12, 17; 22,

By COHAH KeTMa- KeT/AHK/MapHY TaxJAWa KHAcaK, Yy Xoviga 2)
Ba 4) KeTMa- KeTJIHK/JAPHHHI Nn- XafHHH MOC PpaBHUIAa GHPHHYH
Xamu Ba GMpop yarapmac coH opkaaH HQomanawl MyMKHH/HIH-
HH Kypamu3, uyHoHwH: @, = | +(n—1)d éxu a, =2 + (n —
— 1)d.

I)Sy GornanHuLIapaan GebocHra a,
€3HIl MYMKHH.

106-Tawpud. u, ,=u,+d pexyppenm popmyra Guran
Gepurzan (u,) Kemma- kemaux apugpMemux npozpeccus deiu-
aadu, Oy epda d — npozpeccus’ atupsacu Oetiuradu.

Mucon. =3, 5 7, 9; (1) (=-—apudMerHR nporpeccHs
Genrucu) KeTMa-KeT/HKAA 4, =3, u,=05=3+4+2=u +
+ 2; u2=u,+2; u,=7=u,+2 u,=u,_, +2
Jemak, Uy =l =4 +d U, =u,+d (d =2) KypHHHIIHAA
€3HW MYMKHH, OyHaaH (1) HHHr apuMETHK npOTpecCHA 3KaH-
JHUTH KYpHHWG TYpHOIH.

117-teopema. Apughmemux npozpeccusrunz Ymsymuii
xadu u, = u, + (n—1)d 6yranu.

Hc6otn. Uanykuma akcuomacHra kjpa: n =1 pa u, =
=u,=u, 4+ (1l —1)d =u, Xymna §pHHIH, 3HIH n YuyH
YpHHAH ae6 n + | y9yH YPHHJAH 3SKaHHHH K{PCaTaMH3, ALHH
Yoy =u,+d=u,+(a—-l)d+d=uy+@n—141d=
=u, +nd; Uy, ) =4 + nd 6ymu6, dopmysna (n+ 1) yuyH
XaM TpHHJIH 3KaHH KeaHb uHKanm,

Hemak, u, =u, + (n —1)d bopmyaa apudmerux nporpec-
CHSHHHT HCTANraH XaJHHH TOMHIUra HMKOH OepagHraH yMyMui

XanH GopMY/acH 3KaH.
118-Tteopema, Apugpmemux npozpeccurda % p, q(p +

+R), (g—k EN: u, +u, =up+,,+u”_,,.

Hc6otu. 117-Teopemara acocat u, , =Uu,+ (p + kld;
u,_,=uq,+ (g —k)d napuu &a onamus OyHzaH 4, + 4 _,=
=U,+(p+hd+u+g—rkd=u,+pd+u,+ gd=u, +
+ u, 6Ynagu.

+1 =@, + d MyHocaGarHH
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Demak, up + ug =U,4k + Ug—r JPHHAR 3KaH.
119-teopema. Bepuszan

u°. u|7 u2! ’ Un, (l)

apug) MemuK npozpeccus yuyk 2, =u,  +4, . YPHHAHIHP.

Heboru. 106- ravpudra acocan u, , =u,+d Gyarasu

YUYH &, —u, =d KauWpad 4, —u,  =d, 4, | —u, , =
=d,.. U4,—u,=d napd €M wmymkvH. ByHpan d=d
KaHMpaH u, | —u,=d=u,—u, , 6ym6, u,  —u =

=u,—U, | O6ynagu. bByHpau 2u, =wu,  , + 4, | 3KaHH Ke-
aH6 uMkanu. [lemak, apugpmermnux npoepeccufKune UKKUHYW
yadudan Gowaab xap 6up xadu KywKu xadaap durunOucu-
HuHe gpma apud Memux Kuimamuza meHe 3KaH.
+u, U, u, (1) apudmeTHK nporpeccHs GepHa-
rad 6yacuH. By apudmeruk nporpeccHaHMHr jaacTnalkH n Ta
n

; . ~
XaMHHHT FHFHHIHCH S, = U, + u, + +u, = }-l u, W
Q=
KApanMH3,

120-teopema. (1) apugpmemux npocpeccusnunz dacm-
aabku 1 ma xa0uxuKe LuFuxoucu

uy + uy

s =—21—8% g
" 2
ra Temr.
Hc60o71H. TeopeMmaHuHr weptrra xypa
S, = U+ u, + + 4, @

Gepunran, 6y AMFHHIMHH KJUWHJYBUHJAPHHHT YPHHHH MOC pa-
BHIIAA 3JIMALUTHPHO,

S, =u,+u, ,+u, ,+ +u,+u 3)
KypHHHIAA €32 onamH3, CyHrpa (2) Ba (3) HH xaanab kyiucak,
2s, =, +u)+ u,+u,_))+ + (4, + 4;) XocHn Gyna-
iu, Oy epna u,+u, =u,+u,_,= =u, + U, 3KaHHHA
IbTHOOpra oJcak, y xompa 2s, = (U, +u) n=(u,+u) n
i';# N 3KaHH Keanb uHKapH,
uy+uy +(n—1)d n =2u,—l— (n—Nd

2 2
6ynaan. lly Grnaan Teopema ncbor GyanH.
Murcoa. = 1; 35; 6; 8,5 .. apudpmernk nporpeccus-
HUHT AacT/abku 20 Ta XaaAWHHHT AKFHHAHCHHH TOMHHI.

6ynaau. By epnau s, =

ABHH S, =

n XocHA
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Eunwm. DBeprauumra kxypa u;, =1, d = u;—u =25,
ByHaaH uy =u;+ (20—1)d =1+ 19-25 =485 ra Ttenr

3Kann Keau6 uukaau. ByHpaw sy, = (1 =489 o4 49,5-10=

= 495 Gynagu. Hemak, s,, = 495 3KaH.

3-§. FEOMETPHK MNPOTPECCHS
Ywly COHJH KeTMa- KeTaHKAap GepuiraH GyJcHH:

)1, 2, 5 7; 16; 84; 145;
2) 357 9 11; 13;
3) 2, 4, 8 16, 32; 64;
4) 3; 4,7, 11, 18; 29, 47,

By KeTMa- KeT/IHKJapHHHI OGHPHHUMCHHHHT TY3WJHIIHAA Xey
KaHjall KOHYHMAT nafKa/IMaiiH, HKKHHUHCH apH(pMeTHK npor-
PEeCCHA TAWUKWJ KHJaQH, YYHHYHCHIA 3CA HKKHHUM Xalan Gout-
na6 xap GHp xan 2 yarapMac COHHra KyNaHTHPHL HaTHAKacHIa
KeAHHTH XaAHH XOCHA KHJIMOKAA, TYPTHHYHCHAA 3Ca Y4HHUH
XaAnaH Gowtab xap GHp KEABHTH Xal OMAMHIH HKKM XaOHHHT
AHFHHAHCHAAH HOOpAaT/IMIHHH xypmu MYMKHH.

107-tabpud. Ywoby

u, = un—l'q' ‘7*0' "0#:0 (4)

pexyppenm opmyra busan Gepurzan (u,) KemMa- kemaux
ceoMempuK npoepeccun Oeiuradu, by epda q— npozpeccus
Maxpaxu deduradu.

Mucoa. == 1, 2, 4 8, 16, 32 . (+— reomerpHk
nporpeccisi GeATHcH) nporpecchsifa u, = 21, g =2,

121-teopema. leomempur npozpeccusarute ysmymui xa-
du

u,=u, ¢! )
64radu.

M cb6oru. Huaykuus ycymura kypa, n =1 pa 4, = u, 6y-
JH6, TeopemMa VPHHJM, SHAH Teopema n YYyyH YPHHIAH 1e6,
YHHHT 1+ 1 yuyH YPHH/H 3KaHMHM K{pCaTamH3, AbHH 4, | =
=u, qraacocai u, ,=u, q=u ¢ q=u, q* 6y-
JHG, GYHNaH TeOpeMAHHHr n + | yuyH Xam ypmmu.nurn Kesub
unkanu. Jlemax, (5) hopmysia ucraaras n € N yuyH Y PHHAHAND.
Uly 6nnan Teopema HcGot Gy.aau.
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Mucon. — (u) 2a u; =0,25; g = lECS_Vm:a, u, HM TO-

MHAT,
Eunw. 4, =u, ¢'=0,25 (%‘)"—' %. (

S = (3] s

122-Teopema. leomempux npoapeccunaa uxmuépui 6y-
myn con k ywyn u, -u, =4, ., u, , 0jaadu.

Uc6oru. 107-ravpudra acocan u, =u, ¢ 3KaHWIaH
Up,y =Uy @ BAU,_, =uy-¢* 6§m6, 6yrmau U, X
XU,y =uy-¢°tk uy @*=u, ¢ u, ¢ xaun gen6
auagH. [lemax, uxtuéput 6yTyH k yuyH u, u = |, .u .
YpHHAH 3KaH.

123-teopema. Xap fganaau mycbam xadaru 2eo mempux

npoepeccunda u, = V'u,_, u,_ | (purnaudup.

Hcb6orth. Teopauammr urapTira Kypa (u,)) yuyn u, >0;
i=1, oo Gfnrann ca6abnn Vu, -u, =Vuy " uy qg+'=
=V, ¢ =u,q" =u, s%auuud KypHu MymxuH. [emax,

ul—

) =

Uny1
TeOMETpMK NpOTpecCHAlia U, : U, | = —2— =g = U =u,_,X

up
X u,,, Oynap 3xaH.
124-Teopema. (u,) 2eomempuxk npozpeccustunz dacm-
Aabxu n ma xadurure Gurunducu

g = Uad—
L] 4—'

6jaradu.
Hc6otn. 124- reopemannnr mapmvra k§pa (u,) HMHT AacT-
Na6RH N Ta XagHHHHT AHFMHIKCH

S, =u,+u,+u,+ +un=2u, 6)

(=1

naH wOopar. JuaH (6) AHMAr Xap HKRAIa TOMOHMHH ¢ ra K¥-
NafTH paMA13:

§-Sy=u g+ u,q+u,q+ +uqg=u,+u+
+u, + +u,+u,q. )
Cyurpa (7) aan (6) H1 xannas afiHpeaxk, gs,—S,=u,q—u,
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- .q"— .
6ynamu. ByHpan s, = "‘:"7 I"‘ = "’q"_l " xocrn 6yaanm.

Illy Gwran Teopema HCGOT KHAHHAM. .
Mavaywmxs, arap |[g] > | 6§aca, s, = ﬂ;"’_%"‘. dopmy-

Aanan; arap |g| <1 6ynca, s ='%’—I;i. ¢opwynaznaH ¢ofina-

n 1
JIAaHWJIaJH.
Msicoa ma macasaaap ewnw.

l-mucon. — (u,):1, 2, 4, 8 TeOMETPHK Mnporpec-
CHAHHHT pgactnabku 10 Ta XapMHHHAT HHFHHAHCHHH TOMHHT.
Eunw u, =1, uy=ug=2;, g=2 3KaHHBaH U, =
9 —
=1-210-1 = 2* 6JH6, 5, =2t = 20— | = 1024 — I=

2—1

= 1023 6ynanu.

2-MHcoOJ. YuTa xap Xxua coH €WMp BakKTAA %aM apH(me-
THK, XaM T€OMETPHK NPOTPeccHf TALKHA KHA3 O/MACTHTHHH
KYpCaTHHr,

Equm ®apa3 KHAAAIHK, GepHIraH u,, U,, U, COHN2p GHp
BaKTAA -- U); U, Uy Ba —— Hy, U, u, O6YIcHH. ManlyMKH,
122- 'Neopemara acocaH 2u, = u, + u, Ba 123- reopemara aco-

. 1
CaH ul = u,-u, GYIHILK NO3HM, ABHH -—(u +u)=V u,-u,

G6ynany. Bynpan (4, —u)? =0 6y1m6 Uy = u, = U, lApTHra
onu6 kenagn. By Kapama- Kapimmauk Muconpard  GHKpHHHT
VYPHHAH 3KaHWHH KYpcaTalu.

3-MHcoa. Bepuaran 1; 5; 13; 25; KeTMa- KeT/IHKHHHT
€HMa- €H 1ypraH XaANapuHHHT alHpMacH apuMeTHK NporpeccHs
TAWKHI KHJCA, Y XOIA2 YHHHT GHPHHUH n Ta XanWHHHT RHFiH-
JHCHHH TONMHT.

Eunw. llaprra kypa a, a, a, a, KeTMa- KeTJHK
Ky#Huaaru
a,—a, =d a,—a, =2, a,—a,_ =({n—1)d

X0ocacH GuiaH Gepuarad, 6y HaTHXanaphu Xapnal Kywcak, y
Xonpa a, = a, + 3("2—) d xocun 6ynamu. s, = a, + a, +

+a3+ +a, ra acocan Ba a,=a;a,=a,+d; a,=
3 4 3

a,+ - da,=a,+ 32 4 a,=a + 2020 4

3KaHHHH 3bTHOGpra onicak, y xonaa
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23, 4= 4

= 3 T 2
=rz.— <2423+ ... +(n—1)n
6y.1az= = 1-24+2-34+3-44 ... +(n—1) n=

=29 (@3 F ...+ (iP—n) =

: —~(2+3+44 ... +n)=

_ - i2nd ) =V _n—1
5 2 3

n{nt—1Nd

[
N
J
f
vl
}
+
;ND

3KaHHHH XHcoOra ouicak, OyHiaH s, = na, + 6-

1 o
a6, a, = 1; d =4 ra acocan s, = 3 - n(2n? + 1) xocun 6y-
JIaJH.

4-wmnucoas. Arap = (a,) 6juca, y xonja
1 1
§ = + 4+ ...+
) @ -Gy .-G  Grrlp- ... G
1
+
v R RE I PR |
HH XHcOOJaHT .
(-
Xucob6maw. Byuuar yuyn f(n) 1e6
Appiy v Gy o

Genruab onamu3, y Xosaa

fm)—fr+ 1) = —

Anlpup) - Gyipto
1 _ R -
Oy 1949 - Ongk—t Anlpypy -+ Qpyp—)
(k—1)d
n8nql -+ Gpppel

G6ynagu. ByHnan

= o=@+ F@ =@+ .+

+If(n)—f(n+ DI} =

Xocuii Gynamu. emak,

(=it
k—Nd
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1 ( 1 1 )
(k—1)d\a a a, Gy 18,40 8ptp—1

S =

AMFHHIM XOcHa 6%aamm. Arap a=1I1; d = 1; £ =3 6¥aca,
i N I _
1.2 3 234 +n(n+l)(n‘+2)

4t
2(2 (n—rl)(n+2))
6YnagH.

MycTaKua ednl yUyH MHCON Ba Macajalap

1. 7 6unan 35 opacura wy coHaap 6uaaH 6Hpra apHd-
MeTHK MNporpeccHsl XOCHJ KHAaluraH 6 ta coH >XoRAJawWTH-
PHHT.

2. 1 6nnan 25 opacHra oRJalUTHPHJATaHAa apHOMeTHK
nporpeccHs XocHa 6YJalHraH 5 Ta COH TOMHHT.

3. 2, 14, 26 KaTODHHHT KeTMa-KeT KeJraH Xap HKKH XalH
opacHra 5 taaaH {'PTa apu@MeTHK COH XoRjaawTupuur. By
KaTOPHH TV3HHT.

4. a Ba b coHaapHHHTr opacura-wyJjap GuaaH apadMe-
THK NPOrpeccHA XOCHJ KHJNAaAHTaH M Ta COH XKOAJalUTHPHHT.
[ify mporpeccHAHHHT AacTnaGKH yuTa XaOWHH TOMHHT.

5. ApudMeTHK nporpecCHAHHHT aflHpPMacHHA Ba XaaJapH
AHFHHAHCHHH TOMHHT: '

1) a, =35, a, =105, n = 26;
2) a, = — 10, a, = —20, n =6,
3)al=%, an=3%, n = 26;
4) a,=aq, a, =9 + 8b, n=9.

6. FeoMeTpuk nporpeccHAHH Hr GHPHHYH BAa OXHPIH Xa-
INHHH TOMHHT:

Hn=8 ¢=2 S =765
q

1 —al.
2)n—5. —?, 85_38-
Hn=4  g==i S =65
Hn=12, ¢=2  S,=409%.

7. ApHpMeTHK NpPOTPecCHAHHHr OGHPHHYH XaJHHH Ba
aliHpMaCcHHH TONMHHT:
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1) a,+a;—a, =10, 2) §,— 8,4+ a,= 14,
a, +a, =17, S, +a,=17
3) 5a, + 10a, =0,
S, =14,

8. ApudMeTHK NpOrpecCHAHHHr GHPHHYH XaAHHH Ba
aWHPMAaCHHH TOMHHT:

a,—a, =8 2a;a,=—1, 3 a+d}, = 1170,
a,-a, =175 a, g, =—1; a; + a,, = 60.

9. IeoMeTPHK NPOrpecCHAHHHI GMPHHYH XaJAWHH, MaXx-
PaXKHHH BA XaAJapH COHMHH TOMHHT:

1) a; —a; = 48; 2) ag —a, = 216;
a; +a, = 48; a, —a, =8;
S, = 1023. S, = 40.

10. Benocuneaau xkuwy A KHWJIOKAAH XVHAG, GHPHHUH
coatAa 10 kM, yHIaH KelMHTrH Xap OWp coaTaa MVHASH
OJIAHHTH COaTAaTHTa KaparaHga | kM opTHK fopau. ¥ GuaaH
6up BaKTAa A naH 7,5 KM V30KAHKAa 6V.araH B xumaokaan
VHHHT KeTHAaH HKKHHUYK Bejgocuneand Knmm xYHaau. HMk-
KHHYH KHLWH OHPHHYM coaTia |2 KM. YH1aH KeHHHrH Xap
COATJa WyHAaH OJAMHTH coaTaarHiaad 1.5 KM ODTHK IOpIH.
HKxkrHYM BeoCHMEAAW KHIIN OGHPHHYI KHMLWIHTA Heya co-
aTlaH ke#HH eTH6 oaain?

11. Bup-6upnaan 153 M Macobala 6ViIraH MKKH XKHCM
6up-6upura Kapab xapakaT KuJa Gowaid. bupuHun XKucum
cekyHaHra 10 M 10paaH, HKKHHYH KHUCM OGHPHHYH CeKVHI-
Jda 3 M, yH1aH KeifHHrd Xap 6Hp CeKVH1la WIVH1aH OJAHHTH
CeKyHINArHra Kaparauia 5 M OpTHK lopaaH. DBy xucmaap
Heua CeKYHAJaH KeHHH yypawaiu?

12. Kyn6ypuakHuur nepuMetpH 158 cM, TOMOHJ/IapPHHHHT
V3YHJAHKAapH 3ca afiupmacd 3 cM 6VaraH apudMeTHK npor-
peccHsl XocHa Kuaaad. Kyn6ypyakHHHI 3HI KaTtTa TOMOHH
44 cm. Kyn6ypuakHHHT Heda TOMOHH 60p?

13. Tyrpu 6ypuakyan ya6YpUaKHHHT TOMOHJApH apH¢Me-
THK IIPOTPECCHA XOCH] KHJIHLIH MYMKHHMH?

14. YubypyakHHHr TOMOHJapH GHJaH mepHMeTpH apHd-
METHK NMPOrpeccHs XOCH KHJa OIaAHMH?

15. TVpTTa COHHUHT OJAHHI'H Y4TAacH apHPMETHK Mpor-
peccHsl, KeHHIH Y4TacH TeOMeTPHK MPOrpeccHsl XOCHJ KH-
aann. KKATa qeTKH cOHHMHr AHFMHAMCH 37, HKKHTa ¥pTa-
naru coHnapHuur Aurnnaucu 36. Ly connapun TonHr.

L4
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16. TyprTa COH apHdMeTHK NPOrpeccHsi XOCHA KHJanH.
Arap ynapHuHr GHPHHYHCHRAH 2 HH, HKKHHYHCHAaH 6 HH,
YYHHYHCHAAH 7 HH, TYPTHHYHCHAAH 2 HH aWHpPHJCA, XOCHJA
6ynraH coHsap reoMeTpHK NpOrpeccHs XocHa KuJaaaw, Uly
COHJIADHH TOTHHT.

17. TypTra COH reoMeTpPHK NMPOTPecCHR XOCHJA KHAAXH.
Arap ysnapHHHr GHDHHYHCHAAH 2 HH, HKKMHYHCHAAH | HA,
YYHHYHCHAAH 7 HH, TYPTHHUHCHIaH 27 HH OJIHHCA, XOCHJ
6yaraH coHnap apuMeTHK NPOrpeccHA XocHa Kuaanu. Uy
COHJIAPHH TOIHHT.

18. ApudpMeTHK nporpeccHst 6H1aH reoMeTpHK nporpec-
CHAHHHT GHPHHYH XaanapH TeHr 6§aub, 5 ra 6apapap; apHd-
METHK NPOTPeCCHAHHHI HKKHHUH XaJAH reoMeTpHK mporpec-
CHSHHHT HKKHHYM XaanaaH 10 ta oprhk. llly nporpeccus-
JIApHH TOMHHE.

19. Bup kHwH siHrH GHp xa6apHH HKKH TaHHIUHra afT-
IH, yaapHHHT Xap 6HpH XaM 6y xabGapHH HKKH TaHHIIHra
afiTau Ba X. K. Xa6apHu GHpOBra eTKa3HIl yYyH SIPHM coaT
BAaKT KeTafu Ba Xap raj wy xa6apHH SUIHTMaraH oaamJap-
ra afkTtHaann ne6 xuco6na6, 2 MHIAMHOH axoJMcH 6yJraH wa-
Xapaa 6y xa6apHH XaMMa 3IUHTHLUIH Y4YH KaH4Ya BaKT Ke-
THIUHHH TOMHHF.

(PKaso6un 1 coatraya aHMKJIHK GHNaH GepHHr.)

20. XaBo TOpTyBYUM Hacoc NOpWIEHHHHHr Xap GHp Xapa-

1
KaTHAa MAHIIAACH X2BOHHHT —— 6ynarn 94HKAG KeranH.

Arap pactnabku Gocam 760 MM cHM. ycT. 6fJca, nopleHb
AHTHDMa MapTa XapakKaT KHJATaHAaH KeAHH WAHMWIAACH XaBo-
HHHT 60CHMH KaHua 6ynaau?

(PKaBoGHHE 1 MM CHM. YCT. raya aHHKJAAK 6HJaaR GepHHT.)
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