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Hexompbre 3HaKM, o6osl-|aqe|-ma u coxpalueni«m

N ~ MHOXKECTBO na'rypamux qHceN
Z — MBOXOCTEO DENRIX THCeT
@ — MHOMECTBO PATHORAILHETS THCEN
"R — maoxecTBO neﬁmnmm THeen
&} — ayceToe MHOMOCTBO - :
€ — OpHAafIeIEHR0CTS { a e M — ajmemenr a npma,mnexmr MEOWCE-
cTeY M; a¢ M — sneMenT a4 He IPHHALICHKAT MEORECTRY M)
U — ofneaumenne MmuouecTs ( AL B — ofmeauHenne MEOXeCTE A 1 B)
1 — mepeceverne MuamecTs ( AN B — mepecewenye MEORecTB AN B)
C ~ noAMHosecTBo (Birouerne) (Bc 4 — mtomcwno B'apnaerca
' DOAMBOMKECTBOM A)
\ — paanoers (A \'B — pazmocTp nnomecTBAnB}
= —~ pasEO(@=b —apasnob)
# — He pasgo (a#b — a =@e pasHO b)
> — Goapire (@ > b — a Goxsrne b)
< — MeHBIOe (¢ <d — g MeHLIOe b) -
» — Gonboe wa paBEc (@ »b — a He Menpme b).
& — MeHLIIe HAH PaBHO (a % b -- a He Gonnmie b)
HOI (a, b) -~ HauGomwmrwit o6 AeXuTons UHCET G K b’
HOK L:, b;.'— HaRNMeRsIIee 00Iee KParoe YHCON d B b
|a| — abcomornas BexmaMEA (MOTYIL) MECTa &
[2] — nenas wacrs wacaa a; {a} — Apobmas sacts wcaaa
Ja — apnq:mmxecxnﬁ xsa.mpmﬂ KOpeH: H3 TACAA &
fa — apngmerneckiit Kopedk n-i crellenE Ha ‘mcna a

log b — J:ompnq:m yrcaxa b mo ocﬁonama
1gh — ZecATUIHELX Norapkdm uncnab
Inb — marypaxnsif soraprdm wRCNA b
7=28,1415926... —aHeNo 1 —wmmemnmmoxpymomnmmpy
e=27182818... — UWCc/IO ¢ — OCHOBAHHE namypam.nord‘norapn@ua
(xo) — spavenue GyHKIHH [ B TOTKE X,

sinx — PpyEKUAA CHHYC X} COSX — HYHROHA Rocnnyc x
tgx — QyRENHUA TaHTeHC X; CLEX — tbyxma KOTAHFEHC X

- Aresiny — QYERIES apRCHAYC X; ArcCOosX, — q:ymuma APRKOCHHYC X
arctgx —~ qunxnua APKTAHIEHC X; arcclg -— tbynxm apmw'ranrenc x
[a b] _ 3amymﬁ TIPOMEeIYTOK (o'rpeaon) c naqanom & ¥ KOHmoM b -
(a, b) — OTHKDBITEIH HPOMEXRYTOK (m!'repm) [ Eamon & H ROHIIOM &
[as b} u(a; b] - uonyaamcmue THCOBbIE TPOMEZCYTEH C HATANOM 4

b KoRIOM &



(oos +eo} UNMCROBAT TPAMAT: [a3 +oe) {3 b] — nonyaamy-me :
- umesoBEIe YEH; (@ +ee); (—eo3 B) — OTKDHITHIe FHCAOBRIE Ayum
a < x <b — gpolimoe HepaReHeTBo (¥ Gonkine @ ¥ Mewsiie b} |
a5 x<b — apoiiEoe HEpPAREHECTBO (X He MeHELIDRe & H MEHLIIe b)
a<x<b — gBoitHoe RepaBeHCTBO (x Gonbme ¢ 1 He Gommme b) -
4 € x$b — muofHoe HEPABEHCTBO (xuemmmeanneﬁonbmeb)
a; b} — ynopaxoIeHEas HApa YMce
a; b; ¢) — ynopazotenias Tpolika uviceN
- Ox.—~ och aborgrec;. Qy — oeb opaysar; 02 — och ALTAKAT
-M(x) — rouxa M ¢ koopauHaToli ¥ -
M(x; y) — Touka M c KoopAREATAME ¥ B ¥

. lunf(x) b — udeno b — Tipegen q:mm #(x) UpH YCIQBAY, U0 X
érpennrcix @ :
. Ax — npupasmenue apryMenta; Ay, Af(x) — OpupameRne GYRKOMK
Ex) mpomsBoaRes PYEKIME f(x)
) — sravenwe MpomsBOAROH PYRKIME f{x) B TOUKe X,
P(x) — neppootpasuas DyHrmpa ana dyHEnHm f{x}
. If(x)dx — meolpefeNeRARIl waTerpan Ppymxnun f(x)

. If(x)dx - onpeneuenaatﬁmrpau@mum f(x) o'ra,uo ]

-xhumanemnna( = 1) ‘
- Z2=a+bi — KOMILICeKCHOE HHCO (a — .ueﬁc‘rmenma HACTH THCAA 2,
_ bi — MENMAA TYACTh THCTA 2)
‘ Rez — Aeﬁc'rnmem-m Y4CTh KOMILIERCHOrO THUCHa 7
7 Iinz — MEEMas YACTD KOMILIOKCHOTO THCAS 2
1 'E — qHCI0, CONPAKEHRHOS ¢ IACIOM Z '
.. args. —apryuenwnomemorouncnaz
|z} —monymn xomunexcioro wmena 2
-l ~ n-gaxropuan (nl=1-2-...n)
. B - mmnepecfaaomxnaneuenmn
7 A® - yFHCJI0 pasMeINeRnil B3 i 9/eNeHTOE 10 1
€7 — ureno xomGuRanER H3 N HACMEHTOB DO 1
. A, B,C— cayqaﬁaue coBurrus :
P(A) . RepOATEOCTS GIyHaliROro COOMTUAA |
T A+B cyumaooﬁomnﬁ A-B — nponanenenne coﬁumﬁ
' ‘A —'cobmiTHe, npo’m:sononmoe coﬁmon
{* — cnorema; [ — conorcynuoc'rb



§ 1. MHONECTBa M ONepaLIK HaA HMMM

‘= MHOXeCTBO M ero S3ASMEHTDI.
Ilon mromecmeom NOHUMAIOT COBORYHMHOCTH nmﬁm NpesMeToB,
Jolpexrop, o%ennneauux MeHAY. coﬁoﬁ HeKOTOPEIM oﬁmrm ans rmx.
UpASHAKOM,

Hpem-rm (oﬁ'beKTH), "3 xo-ropux cocTOHT nmomec'rno, mmama
erc aneMemaini.

Jaa 060sHaueHA MAOMECTE HCIIONE3YI0T GoNbmue JaTHHCKHE Syam
14. B, C, ..., ans obosnavenns anemenros — Maake a, b, ¢....:
Ecnu aneMetT a ABNAeTCA a:rem'rou unomecmA TO CHMBOJGLHO 38--
JugcuBaor Tak: ac . v

EQJI!I BJIGMBBT X He amme'rca SHEMeHTOM MHO?R&QT‘B& A TO CHMBOJALHO
BATMHCKIBAIOT TAK: X & A . '

™ 3&Aal-me MHOXECTB

Mno:nec'mo, HAMeIoLee CUPefcIeHHOS mmcmo anenem'on, HA3KBAIOT
" | conewrnie.,

EclIH MHOMOCTBO NMeeT GecKoHeHHOe KOMNIeCTRO 3/ieMEHTOB, €ro Ha-
- | sstBatoT Geckonewnuiim. MuoméecTEO, He AMEIOLICe HY ONHONO HACMEHTA,
HasHBAIOT pyemeiit U obosHAYAIOT CHMBOTOM &,

MuosxecTBe MOKHO 38AaTH I6PATHEM €0 S1eMOHTOB; DJIOMeHTE MHOME-
CTBA 8ATIMCHBAIOT B PUTYPHEIX ckobkax. Hanpuaep, eciiu A - MHOMReCTBO
Aenprened aican 12, o A={1;2;3;4;6;12}.

MHEOKECTEO BIEMEHTOR, MMEIOIee BEKOTOpOe xapawrepmqecaoe {:aoﬁ
CTEO; OMACKIBAIOT TRK: MHINYT Gurypable cKOBKH, B HAX — 0Goaradenye bite-
MEHTA MHOKECTBA, OCHIe BT - JBOeT0THe, & [IOTOM -
croficrso. Hanpumep, samnce A = { x: ¥ apndercs xaTeneM Hapnxca}oaaa
40T, TTO MHOSKECTREOD A COCTOBT H3 BeaX uTenedi [Tapika. »,

. 1~ Noamuoxecreo

MWWWAW
B MHOMeCTEe B, T0 MHMKECTBO A HASHEBAIOT
nﬁmmeamnmmcrmlinmmmamm
Tax: A-CB (pre. 1). Bamuch A « B osHauseT, TT0 KOTHEA
xcA, 10 xeB.Ecauoquoepemessec AcB n Bc A,
mmopaw,mmmAanm(A:_B].




— Tlepeceuerie MHOXeCTB
Iepecesenuem muoswecrs A i B nasrpaior

MEOKECTED HX of1mux areMetrToB (pHe. 2).
Ilepeceuenye MuokecTE A B B cHMBoJibHO

sanuckiBaioT rak: A(1B. '

xeAnxeB. ;

Ecmn C=AB 1 x€C, 10 570 03HANSST, UTO

"~ OfbeanHele MHOXecTs
" Obsedunernem MHONeCTE A 1 B HasSHEAXOT
MHOMECTBO 2JENeHT0B, KOTOPE? BXOAAT B COCTal
o Kpajineii Mepe 0XHONG BB 3TAX ABYX MEOMKECTE
(pEc. 8). - - o :
O6befiuHeHle MHOKECTE A H B cHMBOABHO
| sanmcoiBator rax: AUB. o

xeA nna xeB.

Ecma C= AUB ¥ 2 €C, 70 310 03HANELT, WTO

‘— PasHOCTb MHOXECTR

MEOMECTBO TAKHX SIEMEHTOB, KOTODHIE BXOHAT
‘¥ B MHOYKeCTRO A, Ho He COfIeDIKATCA B MHOKeCTBe B

(puc. 4). -

BAMKBCHIBAIOT Tak: A\ B. .
Ecnu C=A\B u xeC, 1o 370 03HaYaeT, 9T0
jrednxeB. ’

Pastiocmero MEoxmecTE A u B HRasHBalT

. PasHOeTh MHOMNeCTE A B B CHMBOALHO

"~ 3aKOHbl OMepaLiui Hap MHOKeCTBaMA

AUB=BUA. - |.

- | llepemecTurensabt sakow: ~ A[1B=BMNA4;

" | Baxor naemnotenTaOCTH: 'AﬂA?A; T AUA=AT

_ Basonnycmromno:}kec'gna:" - PNA=D; PUA=A,
BaKoH NOTIOMEHHS: AU(AI’]B):A'-; : A-ﬂ[AUB)?A.
Coderarenpunili saxom: -~ - (ANB)NC=AN(BAC):

~ (aUBUC-AU(BUC): ©
Pncnpeneﬁﬁ-ren?m'ﬁ‘amn:_ - AU(BNC)=(AUB)N(AUC); _' .
T AN(BUC)=(4NB)U(ANC).




§2. I.lem qnc@a

— HaTYpaAbele YMCAR

Yucna 1 2 3, e s mopue ynowpe&nmcs AR C1eTa, HaskIBAIOTCS
. nmypmmuuu '
: Mxomecwao HaTYDANBHEIX THCeI O60HANAIOT | cumnonom N TO ecTH: © |

N ={1;2,3,45,...,n..}.

— LleAble qum

Ha'rypa.nhme ‘Inc"la-, npownnononomnue BM qncna H IHCHO HOJIB
HATLBAIOTCS YeRb NI LUCRIMIL. .

Mnomemonemxmen{ -3,-r-2 1,0-1,2;8, }oﬁoamamcm- '
. no.uouz :

i— CreneHb C HaTyPaAbHbIM nolcaaa' TeAeMm
1 Cmenenviouncaaa cmwwmmmmenn,ﬁmmmmennmu,
HASLIBAGTCA NPOMUBBEAEKTE 7t MHOMKHTeNeN, m;w.m.ﬁ ua KOTOHIX PABeH G
a*=a-g-.. a,neN n22. : .- _ :
w B e Lt ". LR
Hanpuep, (—2} (—2) (-z] (-2] --8; 3 =s-3-3-3=s1, I"=1,neN;
0"=0, ne o
Hepsod cmeneivio '-chIa G HASKHBACTUA CaMo YHoIo: &' =a.
B saimcr 4" =b umcio 4 HASKIBAIOT OCHOSAKLEMN cmenens, n — no:
Ka3EMeEncH CIMENEHIs, b — SHANEHUEM CIMEnERY. :
~ BTopyio cTemeNb TALAA & HASLIBAIOT XeadpamoMm wucaa a, Tpe'rr.w cTe- |
-nenbmnaanasmam*rnym-mma G e

o CTeneHb (od LleAbIM noxaaa'rem
’ Hyuem cmenens qnc.ua, o’erma or ny.m, palma S HHAIL: a° -*1

laed, - ; ™
Hanpumep, 7° =1, (—5) 1 s
Hynesas crenedb HyAs (0“] neonpenenae-rca _ ' - _
Cmueﬂ;b £ Genvim ompul;ameubuuac mmmeue.u onpene:me'rca
| e ecan ¢=0 u neN,T0 4 :;'.. '
Bupa'&cenzs 0"' » TRE neN He onpene.rme*rca -
1.1 1 1. . L
H 3 “‘—-&—u.._ 3_&=—-—.=-—-4-' o
anpu.uep 5 T 33 y




— CBOSMICTBA CTENEHEHN C LICABIM NOKA3ATEARM
1. a"-a"=a"",meZ,neZ. -
Hanpuxep 557 =5"" =5"=25.

2.Ia :a” =0, nam -ﬁ;,—a ,meZ neZ
" Hanpunep, 3°:3° =34 = 8’ '
3 (a"‘) =™, meZ,neZ. ,
' Hanpunep, ((-2)) =(-2)°=1024.
{4. (ab) =a"", nez. -

. Hanpuxep, (2-8).=2"-3° =8.27=216.

| 5(—:-) = neZ.
7 2
g Hanpuxep, [—-3—] _. P ._ 8 1"
6. (—;—] _=[-2—) ,nelZ.
1 - ‘g 5
- | =1 =|-=~] =2°=382.
- sangunen (5] (] -2
b a™>0,a20, keN. .
' ' 1

| Hanpuxep, 5*=‘25>o,,(-a)‘.=\ 810, (“7)4“1‘@5’0'

BEch a>0,10 a¥*>0, ke N;ecan a<0, 10 2 <0, keN.
. Hanpumep, 2 =8>0, (—2)":-B<0. - o

o CTaHAapTHbIH BHA qucna

Cmanﬂapmnuu eudom wucna O HASHBASTCH Or'0 SRIHCh B Bune a: 10
me 15e<10,nclZ.

~YHucno n HAGKIBAIOT ropadiom wucia.

Hanpmep, yuese 80=125000 B cTABAAPTHOM mme SATBCHBASTCS TAK:
m—1,25 -10°, & wncato ¢:=0,000508 » c'rangapmom BHpe 3ANUCHBACTCA

Tax: o= 50810"



§ 3 Aemsuremue qum

T PaI.[HOHaAbeIe YMCAS :
Paquonaumuxu WRCRAGMY HASWEBAIOTCH YHCIR,. mpue MOHO,
npex;cmnm B Bn;l;e -—3—, rae meZ ne N Mnoacemo paunonamux _

YHeeX oﬁoanat;ae'rca cHMBOJOM &,

Joboe HATypaJbHOe THCHO, Heltie tmc.na, wmcnomume apolu, cMe-
IDAEHES tmc.ug, AecATHIHLe APOLH ABNAIOTCS panuonmnunm THCHAMH.
; _ 5 -8 .1 11
Hanpunrep, b=-—; -3=— 3 5=u=——3 1 0——-— -—-panno-
P, 9= A T S TR |

— CBOMCTBA pauuonaAbelx YUCeA -

R 'JInoGoe pANUCHAJLHOE WHCHO MOMHO npe.chaBm‘L AR B BHJIe
KOHOUHOH HecATHIHOH Ipobm, A B8 BEge SecKoHewHON :.[ecamntmoﬁ
WepHOARYecKoi Zpobn.
2. Yrobs! mpeACTARKTE PAUNOHAILHOE THCIO B BEJIS .uecamqnoﬁ Apobm,
| =agmo uucrurens PaBReNHTD Ha SHAMeNATEID, .
3. JImﬁymGecRoueqnym nepuo,umreonym necmquylo ,qpoﬁn HJIH KOHEeUHYIO
-mamuym.mpoﬁmmmoupenmnmnnm ,tmemeZ, neN.

4. YaeTo neprOIAYeckas NeCATHIHAS npoﬁb PAREA oﬁmnnosénaoﬁ IpobR,
YHCIHTekeM KoTopoll srideTes Tepuoj; a SHaMeHaTeNeM — u;uq:pa 9,
3annca}maa CTONIBKO pas, CKONLKO DU} B IepHoye.

Hanpuuep, 0 (3)=—~=-~—° 0 (428571)_.528_5?}_

5. ‘I-roﬁm TpeobPaBOBATE CMeAHHYIO Gecnoaetmym nepuojMtecKyIo He-
CATHIHYIO APOGE B OGLIKHOBeHRYIO proﬁb, Raf0: A3 YMella, 6TOAILEro I
BTOpOro NOPHOAA, ERYSCTH THENO, CTOSIIes XO nep'so'f'o nepuona, 5.8a-

© IITHCATE 9Ty paanocn B YHCJIHTEAL, & B anauena-re::e nanuca'n. umbpy
'Q CTONBKO Pas, CKOMBbKO MHGp B NepAOe, A IOCTS. ,ueBaToR HONHCATh
CTONEKO HyMeH, CKONLKO Iadp MescAy sansaroll u mepRHINM nepuo):(em

117-11 _ 106 © 58
Hanpump, 011(7) 500 = 500" 150"

6. Cyuua PASHOCTE, TPOHSEEREENe, SACTHOE ABYX pannonanmux amcen
ABIAKTCA PATHOHAJBHBIM THCIOM,

10



— Apudmemuecmu Kaa.a’pamuﬁ KOPeHb.

A;pu@umwwcxuumaﬂpamummpuexnampnmnomma
HaghIBaeTCA TAKOE HeOTPHIATENBHOS YHCIO b, KBAJIPAT KOTOPOro paBer d, |
- -OBoamavaOTTaK: V& =b;brasanuchosuadaer: b’ =a, b5 0.Comsony
RABLIBAETCS SHAKOM KODHS, HAM PAXMKAJA. :

Hanpunep; J16 =4 ,ta kak 4°=16 n 4>0.

Rnanpamﬁ ROPeHb B OTPHUATEIHHOTO THCA He cym.ec-mye-r

— CgolicTea apuclm\emqecmro Kaap,pamoro KOPHS -

Ocnonuue-romema ,

o Jo o)< ] @ ecH 320, -
1 e *lal_{-a,ecnn a<0, )

" Hanpumep, -\/2_5=J5T-;]5]=5.
;'2_._ (Ja_]z=a; Jo =0.

2

' "Hanpunep, (JE) =9,
18. Jab =J;-\fl;,rne a>»0, b)_ﬁ.

Hanpumep, 25-16 =425 .16 =5.4=20,

—:- =%§=;,me a»0,8>0
25 _ 25

Bneeem MEORHTeNS 10 SHAK KEAXPATHOTO FOPHS: o
. bz =\b%a ,ecmn b>0; ba =-t'a ,ecnu b<0.
'-.H:fanpu.uep, 3J2_=JSTE=J]§; —-2J3_'=—J2T—=—' 12 .
Meoenné MWOEHTOHRST ila-non 3HALA KBANPATHOTO KODES:
,..-_s/lw-’:zb\fa_,ecnn b0, a0,
: Jb’a =-bJa ,ecmn <0, a>0.
e el
chpuxep,\ﬁi-t)_—\leiz 5J_ Ji? JE J_J_- 2\/_

1"




prauuoHaAbele YHCAD e
r prm;aoummm YUCAOM HASHIBRETCH qncno, Ro'ropoe HeJab3st

npenwam:;nm(e %,me meZ, neN

{ Hanpuaepmcnosn ,pmmmmmmokpymocm : ﬁﬁ'
X e8 ZnaMeTDY, % =3,1416926. ‘=~ APPAIOBANEROS WHeNo; | . 1
nnnaamaronmdmpamooc’!opoﬁoﬁ pasroit 1, — b
HPPATHCHANBEOE THEHO, 2 =4 (puc. 5);nppannona.nsnmm N R
| raxaxe animores qucta +f8 J8 ;6 56 B MHOTHMe Zpyrue, - &3

. CBOWCTBA MPPALIAOHAABHBIX UKCRA

JoGoe HPPAIHOHANEHOS THCHO MOIKHO SAITHCATE B BUAS decnonevmm!
| Kenepuoduuecxod decamusnod dpobu.

Hanpunep, V2 =1,4142..., e=2,7182818... 3
Beckoneuitas: nenepiiogngecKan J;emmaa npoﬁr; npe,nc-rame'r ‘eo-
Goif sammeh HEKOTOPOID UPPANUOEANBHOTO THCHA, )
Cymms, paaaoc'rs, DpOH3BejeRde, YacTHOR pama.nbnoro H nppal:gno-
HAALEOrD THCT — Tmeno nppamaonmnoe o .
\[3_

Hanpuxep, qHCAR 2+J— J_ 1 EJ_ T —_— nppa:mo-
HaIbHEEe YHCHE,

CyMMa, PasHOCTD, HPOH3BefeHHE, qac'mge BBYX nppamona:lmmx qH-
CeJI, & TaKiKe PeSYJILTAT BOJHOJEHNSA HPPANOHANLHOTO THCIA B CTOIIOHD
MOI'yT 651':"5 Ka¥ pATHOHAJILHBIMH, TAK H nppmonamm, YBCAAMM,

Hanpu.uep, (2+J—) (J— 2) (1+J_) =3+243 .

) Cpannenne HppPANHOHAALHBIX qnoen, BLITONIHGHWe apHdMeTdYecKEX |.
TeltcTeAl Hag HUMHE CBOUTCH K CPABHOHMIO B anmonnemaneﬁmnﬁ n.a,u
WX PaITHORANLEEIME npnﬁnmxermm

. Aeﬁcrsmmbl-lble YHCAD

Psnuoransupe 1 MPpanUoRaNbHEE THCAA O6pASYHT amomecmao
8eﬁcmumeumux Yucen, KOTOpoe oﬁoanaqam cumaorom R.
NCZCQCR ,-r awmmmm
h Wmmmmmmm(pm. 8)..
' Hmﬁoeneﬂmmnoeqmmmm aannca-rbnsnne
Becroneunol decamuunol dpobu. -

Jiobas GecroHeuHas BeCHTHYBAA .npoﬁb AaBiAeTCH
BanpcHIo, HeROTOPOTO AefictENTEIEROTO HMOA,

2 :




— Yncadmad NPAMAS U ACHCTBUTEABHBIC YHCAR o

rd

Yure nosoit npamoli RaznBaeTCH pAMas, Ba KOTOpoH ymano Hagano |
orcrera (Pouka O), TONOKETIbHOE nanpam(enne (oﬁoanatme'ma erpenroit)|
H eAMRHJHELE oTpesok (OF). -
Touxa O pasbuBaeT NpAMYIo-HA ABA JYUal IIOJIO.?RK‘.I’OJIBHYIO no.uynpa-
"MYIO:K OTPAUATEeAbHYIO TOIYIPAMYIo. Easxcpomy JelcTRUTeNLHOMY dMCe-
Y & COOTRETCTBYeT eRMHCTBeRHAA TOUKS A unexopol npaMoit, 1 kaxxol
'TOYKe A UHCJICBO# HDAMOH COOTBETCTBYRT SANHCTRCHHCS THCIIO @, KOTOPOS
‘HASKIBAETCT KOODSKHATOH TouRE A i 0GosmauaerTes A(a). '

Hanpumep, roopaunaraMu Touek 4, B, C (puc. 7) asraroted uncna

‘—li; —]—; J2 , aTo sanuckBaeTed TaK: A --1i (,f )
2 2 . 2 )
; L A .+ 0 B E C.
T _ _L —I N L T L a— -~
-1yl 0 41 Jﬁf 2
S ' Puc. 7

— CpaBHeHNE AGHCTBMTEABHbIX YMCEA

H3 ABYX AeftcTEBHTEABHLIX THCOA GONBLIIMM (MeHBIIHM) ABAACTCH TO
'INCII0, KOTOpOe PH H30GDAKOHMH HTHX UACE) TOUKAMMN HA THCHOBOH
RpAMOii pacnoiekeHo ITo Hpasyic (lesyio) cTopony (puc. 8).

a-.

"

. e >
@ b>ab . & b<a a_ azb

Puc. 8

-CyMma, pasHOCTE, nponsnenenne, wacTHOS (ma nsum RedTh ne.ua.ﬁ)
geﬁc'rnm'enhmx QHCEN ABAATCH Ileﬁc'rsm'enbnm THCIOM,

~. CBOMCTSA apmmmwwcmuﬁ I-BAMTBHTEAH-IMMH '-II'ICAﬂMH
| Nyerb a, b, ¢ — neﬁmmbm DONOXATENbHpIe YHCTA, TOTAR:

uy

a+b=b+a; : ab=ba;
{a+b)re=at{btre);  (able=a(be);
e+ 0=a-0=a;’ : . al=l-a=ay
- a+(-a)=0; . 60=0-2=0; -
~(-a)=a; . - - a,-‘—}-=1;
' a
O-a=-a;

L@ -
0:4=0; o —- He ofipefieieHo.

a(f>+c)-=ab+ac. (a.+6):c=%+%..
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— APHPMETHYLCKUA ROPEHb N-H CTENeHH - :
1 Apudmemusecxum wopuem n-d cmenexu (neN,n>1) -ms
HeoTPMNATEAPHOPO YHCNA ¢ HASKIBASTCA TAKOE HOOTPAIIATeIBHO UMCo b,
KOTOpOE NP BOSBEAEHNH 10 B CTEEHE 11 AT YHC0 8, Incno n RasusaeTes
NOKGIAMERLM KOPHR, THCIO G — ROTXOPERNBLM SoipaIKeRULM. :

Oﬁoanmm‘d_= 4" =a,a20,b>0 Hanpunep, | -

¥8 =2, maxwax 2 =8 m 2>0; {81 =3, raxxax 3‘=81, 3>0.

Kopaen Kewemnow cmenen s ‘CTPANATeALHOrD YRCHA § Hasusaérca _
- | raxoe orpEnaTenbHOe MHCHOb, nmpoenpumwememnmnemym
| CTeNlens pABHO GUCHY 4.

Bamacs *Ya =b osmawser: b =a, b<0, keN

Hanpunep, §-27 =3, nockoisry {-3)° =-27; ¥-82 =-2,
6o (-2)° =-32.

‘1~ CBO¥ICTBA KOPHEH

(OcHOEHLIe TOXTESCTBA
1. ({fa_)f—a«, neN,n>»2.
2. d =¥fa™ 2220, neN,meZ, keN na2.
3 r_l |- {a,ecnna)ﬁ

—a, ecyid a <0,
Rpone'lpm, ‘?/_ca keN.
1. 3% = '!da_ neN, keN, a»0, n>2, k>2.
Hanpuuep.J”l_OWlT;di—s"-—-JTwIéz.' '
5. (:/E')'=da7 keN,neN,n>3,a>0. _
Hanpmp.’.@%s/zf(l_}s="5’=125. S

16, ffab =%a -2 .20, 030, :
‘1 Hanpumep, $16-81 =416 -481 =2.3=86.

T 4%:%.-%,?}0, b>0.
[ fE

V243 3243

=£
3

Hanpunep, §

14




Bulnecernte MHOXNTONS Ha-NON SHAKA KOPH: -

,d—— ]b] 2{,/—— {bgda_ ecan b20,

s, ecnm b<0, a>0 keN..

| zhybaht bm;y—" ke N, |
- Hanpuxep, 532 3 = ?}32 V_ 2{’_

BHOQG‘BI[B Mno:mrrena IIOII, m lcopnn:

¥z =%h¥a ,ecin >0, .
’d—--z\'}b"‘ ,ecan b<0, keN b“"{l_ 2“-\’} keN

-'I'Hanpmp,zﬂ- 332 4% = W—W_ —#Js‘z =—/162

= Creneub < paLIHOHaAbeIM I'IOKE‘S&TWM

m
uucnaacp&u;mmmawm—-
n

(meZ neN, n>2)namnae'rcampenbn-ﬁc'renenma ,-re.a" -J

.| rae a>0.

Hanpuxep, 144s -'J =12, 16 . =ﬁ16" d

‘Baipaenme (—27) ¥ He HMeeT cMEICTe.

— CBONCTBA CTeNEHH C-PaLMOHAABHBIM noxaaarmm*

ChoficTsa crelleRefi ¢ MENLIMH HOKABATENAME BEPHEL 7 .ama c-reneneﬁ

' ".‘ € PATHOHANBHEIMA MOKASATENAMM:

al.gt=g"n;  ghigt=gth _(a'i);arm;
faY_ @ - '
ab) =a"d" —] =—

R U U T S U T U W |
Hanpumep, a® -at =a® ? =g%;a*:a*'=gt ¥ =a;
.3 15
2y« 23 2 1 (1Y 118 L1535

_,as] =g? 4 =g4 =gt ,(a“b’] =ab B .33 16 2 g8 i .
B N P &

at at d's
A I

b ) g2t P
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= MOAYAb Aeﬁmaumworo YHCAD

a,ec.nna>0 .
]a[ -a, ecndt 3 <0;

0,ecnu a= 0 )
: . et
I‘eone'rpmcm nm'epnpmm uonyus .- ‘;l - 61 >
PHC.9

Eemu toaxe A mlee'r HA YECJIOBOH npauoﬁ

noop;mnm'ya,mpaocmne(pnc QJMAnoOpaBnol |,-re AO-]a[

= CBOFIC‘I’B&MOAYM '

| ‘GPO.' . .|"“| |a| ) - akl|a); .‘af’:a’_;.
' .]ah|=_[a]'-|b|; = [bl [“l {a r Ihrk?_“f"u’ke'm‘

|a+b|<|a|+|b| |a+b|>|a[ |b| [a?—b[>||a|-|b[[- [a—b[s[a|+|_'b[;-_
|al+a,+ ha, |<|a1|+|a,|+ +|a .

- Lleaas U Apoéuaa YacTH YHCAA
. Ienod nacmuio wucaa ¢ (AR aHTHE @) naaunae'rca Hanﬁo.nnmee nenoe
use:t0, Be NpeRLITAIOmee yHCaa 6; oBornaTacTes Tak: [a].
- Hanpumep, [2.1]=2: [VZ ]=1:[03]=0; [-1.8]=-2; [-VB |=-2.
- Apobrod wacmsio %ucha @ BRSEIBAGTCA HECIO, Ro'ropoe DPABHO &— [a]
. | o60amauneTea Tak: 10} , T € {a}—a (a].
‘Hanpuxep, {2,1}=2,1-2=0,1 ;.{0, a}=o. ~0=0, s RE 1,3} —1,3—
-(-2)=07. .
‘. Fi0608 THCHO G HOMEO npeac-rams B me a= [a]-l-{a}
Hanpuxep, 1,8= 1+0, —-1,8-—~2+07

o

= AOTapHPMBE —
- Jmapu@ammmmqmmb(b>o)mmmoa(a>0 a#l)
HABKBACTCA IOKAZATE/Ih CTEIOHH, B KOTOPY HAZQ BOSBECTH OCHOBANHE 4,
qmﬁumnyumqacmb oﬁomqammlog,b ' : :
. Hanpunep, log,16=4; log 5 3=2; log, 215 vy
¢opnyny asd = p r;l;e a>0,az#1, b>0 mmmrmommm
puqmuuecxun moam?ecmoom CE :




— 6cuoanue’ CBOMCTBA mpmoa ;

1. log,1=0 (a0, a#1). Hanpuxep, log,1=0.

2. log,a=1 (a>0, a=1). Hanpuxep, lqg&—\f_3—=1.'

3. log‘(xy) ldg,x+log,y (@>0,a%1,2>0,y>0),
Hanpumep, log, 15 =log, (3- 5)=10g,8+nloga5 log,3+1
log,,8+log 4= logmlz=1

Na. log“(_ )-lqg,x log, ¥ {a>0, a=1 x>0 y>0)

Hdnpuasep, logs-g-— = log, 3- log,8 loggs -3.
' 5. lc:g,.ﬂr:"-—Jplc:ug‘r x (a>0, a;ﬁl x>0). _
Hanpuxep, log, %3 3 = logas B =-;—-log', =%—-1— ;

log, b= tog.b ~—2t (2>0, v#1, b>0, c>0,c¢1).
: loga

Hanpump, log, 3—-—0—8-——' —83° - jog

Gnencma

1) log, b=~
log

5

- 2) log,b=log,, ¥ (a>0, aael b>0)

- (>0, a#1,b>0, 'znei).

9 log“,b=—:;—log_,b- (a0, a1, b>0).

4 Iog,,a'-,.;-;’- {a>0, a#1).

- e. t‘;lppuyna nepexo,qa or OXHOFO OCHOBAHHA JorapadMa K APYTOMY:

7 ACCATUIHBIE AOTAPHOMbI

. | wotaprix paszo 10; obosHagaoTea euMBosoM Ig: log, b=1gb.
' Hanpmp. 1g1=0; 1gl00=2; 1g0,1=-1.
- TaGtARNE AeCHTHUNEIX aorapndmon mo'ropux qdee

Hecamunnnmu Rozapudmasny BashsaloTea .uorapm}mu, ocmoBanye

a 2 | 8 | 4 | 5 | 8 7 8

lga= | 0,30 | 0,48 | 0,60 | 0,70 | 0,78 | 0,85.") 0,90

0,9 ||
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—_ Ha‘rypaAbeie Acrapudmbl _
" Hamypanskvimu Kozapudmanis HA3EEAIOTCE norapndmu OCHOBAHUO

ROTGDPEIX DABHO e (e=2 7182818) : oﬁoanaqam'rca CHMBOZIOM In:

log, b=Inb. . _ _ .

- TaGanua na'rypammx JorapapmMos nem-opux qHeex |
a- 2 3 4 5 6 | 7 8 | 9 [ 10|00
Ing = | 0,69 1,101 1,39 | 1,61 | 1,79 1,95 2,0_3 2,201 2,30 | 4,61.

— GopMyAb REPEXoAa ot Aecmmnoro Aorapudma
KHBTYpaAbHOMYHHaO60pOT SR
T ige= = 0,4343; lgxs() 43431nx,

1
In10-
1
- 1gl10=
: & Ige

-»2,302&; lgx~2,3026 Igx. - _'
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" § s, OAHO‘MeHbI " mioromubl
OAHO'-IACHI:I

Odnounenom BaskHBAETCH nponamenne THCeJ, nepeuennux H
UX HATYDAABHLIX CTeneHal, 8-TariKe CAMHE UACHA, nepeuennue H HX
" HATYPANLHLI¢ CTENeEN,

Hanpumep, bxy; 8a’b% ;43 0" —a® — onnoqnenm.

Odnoxnen cmané‘apmwso aw&a ~— OEHOWIGH, CORSPHKANIH TOMBKG
omm YHCAOBGH MEOKHTEND, KOTODLI CTOAT Ha nepnom Mec-re, H CTelleHH
© € PABHBIME GYKFeRHEIMA OCHORAHMIMIA,

Hanpumep, 5a’be; 18xy2® 3 -5; ~x; —a’h — onEOMEHE: CTREIAPTHON HEA,
Koaddpuyuenmom odnowrena Ha3LEAETCA qnenqnoﬁ MEORHATENE
.ONHOUNEHA CTAEAAPTHOIC BAJA, .
Hanpunmep, xosbdaaaenrans onnouenoa 8a’h ; -Bxy s —x*y; abe
. ABAHKTICA COOTEETCTBeHHO wHehaa 3; —8; ~1; 1. Roa(p@uumru 1u-1
B ORHOUJIEHAX He PUHATO MHCATE.
. YrobLl BaNHCATH OAHOUICH B CTAHAGPTHOM mme, HajJ0 NepeMHOKHTE
BCe eI'0 YACAOBbIE MHOMKATeNH B NOJMYIeHHOe YHCI0 DOCTABATE Ha TIepBoe
MECTO, & OTOM MPOASBeieHMA ORHHAKOBEIX GYKBERELIX MHOKUTeNEH! 38-
TMHCaTh B BEAe crenerelt, Hanpumep, 2xy-Taxy-(~8)a*bx = ~42a°bx’y*
© Cmenenvio 0dnovRend HASHBASTCHA CYMMa NOKAzaTeNel cTenereil Boex
. GYKBeHBLIX MHOKUTeNeH, KOTOphIe nxo.ua'r B OJIHO'LNIeH.
Hanpunep, cresienn ojHOYIEHA 2x%yz papua 4.
. ‘Bed ofEoYNeHoM ARAASTCS YHCNO, OTNIHUHOE OT HYIII, TO ero cremenn
| cumTaeTCs papHOM HyJio. Yacae 0 creneHEN He HMeeT.
YpobR ymnomn oxHoOWIeH Ha OXFOWAOH, HANO nepeunoacm WX KO-
- opPUUHASHTH ¥ NepeMHOMUTE CTEHEHH ommammu OCHOBARMAMH.
Hanpusep, 12a’xy- (—Sxy‘z) =-86a°x"y%z. '

Yrobur posBecTH OAHOYJIEH B CTENERb, Hafgo Boanecm ero lcoacpcpn-
HUEHT B 3Ty CTONeHb M YMEOKMTH HOKa3aTe/]b cTeleRN Kamaoll OyKBE -
He OOKA3aTelb CTeNeHW, B KOTOPYIO Bosno,:m'r o,lmotmen. Hanpunep,

4
(—2x"’yz ) =162%y' 7,
- Ypobnr no,::enm OIHCYIeH He ONHOY JIeH, HajJo TIoeNuTh rcoacmmunen‘r
JiRIMMOTO He KosddUNMeRT TenuTend, K HafeHEOMY YaCcTHOMY HpU-
OECATh MHOKHTENAMY KaXKAYIO IOPEMENHYI0 ASAUMOLO C _MOKABATENEM,
paanbm PpaaHOCTH IToKasaTeNefi 3ToMH NepeMeHAOH B HeauMoM ' ,u;ennme.

Hanpumep, 9x"y*s® (m’y‘z)——g—x"ay“z"‘ =8x'yzt.
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MI-IOI‘O'-MeHbI H .o.encmm HAA HAMM

) Muozounenom naamae'rca anmﬁpanqeexaa cymma mecKoMBRUX
OJHOULJIGHOB. Hanpmp, 5x%-2x+3; Ta%* - ~5ab+ 2y - MBOTOYAEHEL

ORHOWIeHE, M3 KOTOPEIX COCTOMT MHOTOUNIEH, HAAKBAIOTCH - 6TO
wrenanmy. OAHOTNEeH — YacTHBIA cayuail MHorowresa. MHzorounex,
cofep:uaInull ipa BAK TpR c.na.raeuux, HAZRIBACT S Boywno.u (ﬁnnouom)
A MpexuAeHOM COOTBYCTREHHD. ~ - )

* Hanpuaep, a* 5%, 8a-2 — m!menu, a’ +ab+b’ , X2 3242 —
TPeXUJeHE!.

Hmmm—mwmwmmn
SATHCATH B CTAHZADTHOM BRAe, CTVETTAIONIHECH TOXEKO mamnmnemm

Hanpumep, 8 MAOrOLIeHS - 5x’y+6xy ~Txty-8xy® nepnﬂﬂ H TpeTRH,
BTOpoH B neTBepThIM WieHH HOAGGHEL, .

ITpueedenue nodobuvix wWAEHOE — BTO ynpomeane nmomtmeaa,

_ UPH KOTOPoM airefpanyecKas CyMMa IOLOGHEIX UWIEHOB BaMeHAercd
OEHUM qienoM, Jrofu npusecTy nopoGRHe WASHE, HANO COMKATE HX
woodbHIAEHTE B NPHINCATS HX O6HIYI0 6y BOHHYIG '-Iac'n:
Hanpunep, 2ab 2ab+8b’ 2a° +a* ~5ab+b’ = 4b° -8ab—a’.
Cmau&apnmuﬁouameamua mamcnunomena,smopoﬁ
" BCe WISHB MHOPOUNCHA — onnoqnem CTAHAAPTHOIG BUAA B cpe;m HUX HeT
noAoGHBIX.

Hanpu.uep, x? 2x’+3 ab+be+abe — MHOrOWIEHH CTAHIAPTHOTO
BHXg, & 5x* +3x—6+2x® — MHOrowIen HECTAHZAPTHOTO BUAA, .

" Cmenensio mnozowaeRae CTAHIAPTHOTO BEAA HASEIBaeTCA HABRGOILIIAH
‘M3 cTéNeHeH OJHOYNEHOB, COCTABJIAIOMEX MHOTOUISH, - CTeneHEI0
OpOH3ROILAONO MHOTOYICHA HABRIBAETCH CTENeHE Tomaec-rneﬂno pesHOro
MY MHOTOYICHA CTAHJAPTHOTO BHAS.

- Hanpumep, cTeneHb nmoroq.uena 2x y+3xy paanac'ren-n o;moqnena
2xy, T, e. paBHa 6. :

Yrofur chaomums doa .amosouneuu, Aoc'ra-rotmo COEAHHHTL AX
BBAKOM ++» i DPHBecTH NOKOGHbIe wienn!. [IpN clioeNUH MHOROYASHOB
OOJBBYIOTCH TPABUTOM PACKPEITHA ckoGOK: eclIH nepe.m-moﬁnauu CTOHT
HAK ++», TO clcoﬁrm MOMCHO OOYCTATE B coxpaam‘s BHAR KAMKJOTO
OAHOWIEHA. '

Hanpuaep, (3x -2x+ 5)+(6:c +5x 3) 3x 2x+5+6x‘ +5x—‘3-
=0x%+8x+2.. _

- Ypof naﬁm pasnocm& 6oyx mozmeuos, BMO TNIOCTABHTEL 3HAK
4—» Iepe] BaSTHM B CKOOKHE BTOpHIM MHoTowreHoM. Tlpu BrlmmraEund
MHOTOUJIGHOB TOXKE IOAGIYIOTCS COOTBETCTRY IOIIHY TPABMAOM PACKDLITHA
crofoli: ecau nepex ckoﬁxaun ETOUT BHAK ¢—», TO CKOBKY MOSKHO ONYCTHTE,
HBMEHHE -SHAK KAIKIOTO ORHOYICHA, naxommeroca B cnoﬁxax, Ha
npomononomnmﬁ .
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: cHanpu.uep, {3x -2x+5) (Bx +5x~—3]-3x -2x+5 61: -—5x -§=

=-8x*-Tx+8.
BamucaTh anreﬁpanqecnym CyMI{Y MHOTOUNEHOB B BiJe nu{omnena
c'rangap'moro BHEA — DACKDHITE CKOOKH ¥ IPERECTH NOZOGHIE WIRHEL
Hanpuwmep, (2x* -3x+2)~(8x* -2 -1} (—2* + 2+ 1) +{-2¢* + x-1) =
=227 -8x+42-82% + 22+ 1427~ 2x~1- 220 + x - 1= -2x* ~2x+1.
. HrobEt YAHOMUMS OOROUREH KA MBOZONAER, HRAD REMAEIH LeH MBEOTO-
UJeHa YMREOKHTH HA 9TOT onnoqnen n nonyqeunme moqnem CHOIKHTS.
" Hanpunep, 24(0 -a+2a )—- 20 —24* +4a® =84 -2a%. .
. UTOGK YMHONCUIND MHOLONACK G MROZONAEN, HANO KAMABIL WieH
o.:moro MEOTOW/IeHA YWHOMHTD Ha KasKALIE e BTOPOTO MHOTGYUMSHS
¥ HONYIPHHER ONHOGACHN! CIOMHTE.
: Hanpuxep, (8x-2){2x-8)=38x"2x-3. 82— 2 2.1:-!-2 3=
=62 -0x-4x48=6x"~18x+6. - : :
- Yroli pasdenume moumuao@uowu, mo RasKIBIH 916K MHOrO-
fqnena PasHeATs HA 9TOT onamen ¥ NOyIeRHke PesyILTATEL CIOHHETD.
_ usep; (5+° —Tx* +8x° - 2x5%):(2x) = Bx°:(2x)-Tx* :{2x)+
_"-+3z“ 22)-2%° :{2x) = 2,52 -8,5x° +1,52% < x.
. Pasnowcenuiem MHOZOURENA HA MHONCUMERE HABLIBACSTCH IPEJICTAB G-
' HHe PTOI'C MHOTOWICEA B Bijie IPONSBERCHHAE MAOIOYAEHOB. ’
Hpu pasmomeHKH MHEOTOUICHS HA MHOMKUTENE HCIOALBYIOT!
- 1) BHIEOCEHRE oﬁmero MEGKATENT 38 cmoéua
- Hanpunep, 55* +10x =Bx{x+2);
_-2) cniocod rpyInInpoBKR. ' : -
... Hanpumep, 3x~5y—-x +xy=(5.1: 5y) (x’ xy) 5(x-y)~x(x-y)=
; m(x-y)5-x)s - .
. 3) qmopmym COKPATHEHHOTO momema

¢ODMYM:I COI(D&I.I.ICHHOI’O YMHO)KCHHSI

1 Ksagpaz cyuuu(pasnown)gnyxnmpamexnﬁ (aib) =a’+2ab+b°,
" Hanpunep, (a+8)' =a*+6a+9; (x-2) =2 ~dx+4.

2. Ky6 cysamyi (pasmocTH) ABYX BEIPATKEHMIL: (aib) =a iSa’b+3ab’ b,
. Hanpuseep, (¢ +1) =4* +3a%+3a+1, (a-2)" =¢*-64° +12a-8. "
8. Ipomssentenue pasaocm HBYX aupameank X cynmm :
+{a~b)(a+bj=a®=b*. .-
“~Hanpuxep, (a—5)(a+5)=a*—25; (2a- 3&)(2a+3b) 4a° - Qb”
4. Tiponspenenye cyMMEl (paanoc'm) ABYX BRIpAACeHMIt HA HOOTABIH KBa-
ADaT X PasHOCTH (CYMMEL): (g :|:’b)(dit Fab +b") =a*+p®. o
‘Hanpusep, (2¢ —8}(’40’ +6a+ 9)=.‘8a° -27, (2+y)(4—2;(+y2) =8+y%.
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TipumeHenne GopMyA COKPMIBHHOTO YMHOKEHHUS
' AA% Pa3AOKeHMS MHOTONAEH Ha MHOKHTEAH

dJopMme COKPAINEHEOrO YMEOKEHUS IHMPOKO ACHOIBIYIOTCH ,tum
-'pamomunommnanamommn _ S :
1. a*+2ab+d*=(atd). - - s
- Hanpunep, 25+30x+9x =5 435, 3x+(3x] (5-'|-'3x]z, i~da+a’ =
«2'-2.2.a+a"=(2-a). o : ce
2. PashocTs KBa pATOB nnyxampaacennﬁ -a*-b*={a-b)(a+b).
- Happunep, 4a° 9> =(2a - 3b)(2a+3b)
256" —4a® =(5b-2a%)(Bb+24%)." -
3. Cym(pamom}xyﬁosmxmpameanﬂ a ibs (aib)(a :|:ab+b”)
" Hanpumep, 8~x*={2- x)(4+2x+x=) 276" +1= (zm+1)(9;\:z 3x+1)
4. a*+3a%+3ab* 10" =(axh)’ . .
" Honpuxep, 8+12a+8a*+0 —(2+a) 80~ 12a* +6a-1= (2a 1)

" MHOTOUYACH ¢ OAHOM: nepemeunon

Muozowrenom n-i’ emeneny ¢ ot'mmi nepemrmmi HASLIBAETC

MHOIOYJeH nu,ua
- axtta, x" + +a,x”+a1x+ao TAG @, 8, 15 e Oy, @, @ — Aeii--
CTBHTOALHES qnc.tla, a #0,%— nepenermaa, neN.

- Keadpamuwiat mpexuaehom HaskiBAOTCA MEOPOUeH Bua ax’ +bx+c,
THe X — HepeMeHHAT; a, bHe—~ mo'mpme neﬁwmemme uHCaa, HpH-
qeM a#0.

" pa MHOTOUITEHA, npemannennme B cmmxap'rnom BUfe, moxcdecmeen-
RO PaeRbl, CNIM BX CTETIeHH U macbq)uunemu OpH OAVHAKOBEIX CTOOe-
BAX X DABHE.. Hanpuuep, Muorounen x° +2x®+1. TosmpecTrenBO pasen
" MHOTOYIIeHY ¢X bt tex+d ecmm a=1, b=2,¢=0, d=1.
Hopueac K6adpamnozo mpex<aeRa HasEIBALTCA BHAYOHHE nepeueauoit,
DY KOTOPOM 3HAYCHKE STOrC TPOXLICHa PEEHO HYMO,
. Hanpuxep, xopaen Tpexiiena 3x* ~2x~5 smpnsaeres qHe0 -1, TaK
xax npu. x = -1 umeen: 3-(-1) -2-(~1)~5=0, : s

n-1

Yucao ¢ namaae'rca KopueM MHOZOWACRA & x" +a ,x i PR +a2:r +

+ax+a,, rae H,...a, &, a8, -—-naiic'rmmeuncua,a #0,econ
a0 +a,_ o + +a,a +aota,=0. Hanpmep, qneno 2, — KopeHb
MHOTOWIeHA x* ;x -x*~x—2,TaK wak 2° —2° 27— 2 2=0.

Ecuiss TH.10 (¢ - KOPéHs MEOTOLIeRA 0, x"-‘-a,,_,x L kat +a1x+a0, ,
10 2% +_a,,_1x"“-!-....+a,x +a,x+a,, (x~0){B,.,x" 1 +b,_ x“"+ At
" +bx+b, ). :



Hanpumep, x=2 — KOpeHh MHOPOWNeHA *°+x~3x-6, Torma
a+x®~Bx-6=(x- 2)(x’+3x+3) _ -

MuorowseH 8,x° +4a,_ x"" +...+ 2% +a,x+a,,mea #0 Mome'rme'rb
Beﬁoneenmopueﬁ

EcAR' MHOTOWISH ,%"+6, & +..+0,2° +a%+dy, The a,!ato,
HMEeT KOPHH 0, , Gz wvy (&, , TO STOT MHOTOWIOH MOIKHO PAIIOHUTH Ha
MHOKHTeNH: .

a4,x" +a ,x““h +a,,x +ax+a,=a,{x-a)(e-a).. (x~0,).

Rnanparmmﬁ Tpexunen ax* +bx+c nnee-rneﬁonee,unyx xopmﬁ
1) ecan D=b*~4ac<0,T0 KBAAPATHRIE Tpaxtmen ¥opHeil He UMeer.
Hanpumep, wBappaTuril Tpexuned x*—3x+5 HopHeit He HMMeer,

nocroaky D= [3] ~4.5:1=~11<0;
-)ecml D=b*~4ac=0,10 RBan,paTnuﬂ Tpextmen HMeoT IBa PABMBIX

HOPES x, xg-——;‘-l—. .
© Hanpumep, Rnanpa*rnuﬂ TpexuieH X -8x+9 HMeeT fBa PABHEIX

- KOPHS X, =%, = ?-3 -

8) eciiu D=b* ~4ac >0, To KSaAPATHEIH Tpeanen HMeeT nna PANUIEHX .

—b:l:\/
OpHs =
HOPHS %y = T 28
’ Hanpuxep, KBAApATHHIA Tpexunen x° ~5x+6 MMeeT 1B PASIHYHEIX
5:v5°-4-61 _ 5+J1 _ 5%
21 2 2
'-Incno D=b- 4ac HasLIBAeTCH Mmpuuunmmom maapamuozo
. mpexunena.
Teopeua Buera. Ec.un X, H %, — KOPHE KBAIDATHOTO TPeXuJeHa

b [
. ax’+bx+c mmnonmmcapanenc-rna x1+x,—-—, x1x2"'—.
a a

‘Beau %, B X, — XODHM TPexuieHa x°+ px+q TO CHpAB&ANHBEL
qmpnynu XX, =P, XXy =g .

i Eeau p, ¢, Xy, X, TAKHE, TTO X + X =—P, XX = q TG X; K X, — KOPHR
'rpem.uena x’+px+q ' _

KODHSA "‘w"‘ =8, %= =2.

Paanomme KBAZDATHOTO TPeX'NeH Ha MHORMTeIN

Eom x, 8 2, — scopmil KBSAPATHOTO TpexXuiena ax’+br+e, To
Bamonaama paBencrso ax’ +bx+c=a(x—x fx~z,).

Hanpmp, 20" +5x—-3=2(x— 05)(x+3) P -x-12= (x+3)(x-4]



_§ 5 AAre6pame<:|<ue Bupax(el-lus
AAreraHuecme BblpaJKeHHﬂ '

Amzedpaumecnum oupameum ‘BaskBaTes BRPAKOHHS, B Rowopom'
e ¥ GYKBE 00befRHeHEl YeTHpLMs apidMeTadecKIMY JeficTBH AN,
8 'TarKe AeHCTBAIMNA BOSBEJSHAA B Ka'rypa.mmyio CTeneEh 1 namqem
, ApAPMeTHIECKOrO KOPHSL. -

Han,mmqp a+Jl; a+b E/_ Tm—mﬁpanqecxnempmm

Bmpa:!cem, :wmpoe He COIEP:XUT ONePEIAN HABICUSHUS Ropna Hp e
peuennoﬁ HABHLIBAETCHA PAYUONLALHBIM., Hanpmep, a+b; a® -2ab—b*;
JS_ a a 2_p* .
~ pamEOHANEHse nupamm

“a+b ! at+b
Panuonabioe BHpasKeHs, KOTOPOR He COASPMAT ,ueic'rmm Zenenus Ha

-TepeMerHYI0 (Gylmy) KA Ha BRIDAYKERHE, conepmamee nepeMeHHYI0, HABEY
" BAETCA BEAMM. Hanpmp. alub; ia +~T—b” — TIRJTHIE BEIPAKeHHSA -.

Anrebpanueckoe mpamnne Ha.abmaem UDPAYUOKANBHBIM, AU
2 HeM BHITIONIHAIOTCS AeifCTRUA USBNeYeHNA APAGMeTHIOCKOro KOPHS U3

Gyxe (nepemonmx) HIH nupamennﬁ, oo,qepm:qnx ﬁym (epeMeHHEIe).
Hanpunep, J_ J- JBx-i- 7——7—- — BPpATiHOHAALHEES BEIDA-
Pannonamoe BRIpasKerHe mmae'rca Gpobrbiat, €CITR OHO CORAEPHAHT

Aeﬁc'rnae JeJeHU HA nepeuennym AU Ha BRIpadkeHue, co,nepmmee nepe-

2
MeHny’o. Hanpmep, --—, —a-—,%; -—:—-2 —npoﬁnue mpmenns

,I{po& 8TO Bupasuenne -5- ,TAe G B b .— THCIHIOBLIE BLI]J&?RBHKS BAH-
BLIPAJEHAS C lePeMeHHLINY, Ecnanb — mﬁpanqecnue Bupamenna,
"o Bupmeane -%"—- HasbIBAECTCA aueedpawwcnod Opoﬁiio .

" OeHOBxO® cROficTRO NpObH . .
- TIpH YMHOMEHNM SHOMUTENT K aHaMeHAaTens ApoGH Ha o,qno I To 3Ke

_BHpasieHHe namytmeu Apols, 'romgemenno panxym aannoﬁ ? =— L

rie =0, caaO bc'
N
(a-l—b)(a b] a’-f:’

Hanpu.uep, .
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OcroBEO® CBONHCTEO APOGH HCIOMbBYeTeS irpn COKparmeHsH Apobeil.
2 +5xy _ x(xaBy)

Hanpuace;p, :

2xy+10y* 2y(x+5y) 7ikaa 13 :
x-4y - (x- 2y)[x+2y ‘g ~2y -
3% +6y 3(x+2y) 3 »Tae :F* 2y-

"+ Ylpd M3MeHeHHY SHAKA YHCAUTENA (K SHAKA IHAMEHATE/I) Apoby H sHa-
@ Tepef APeSbio MOy aeM BHPAKSHN®, TOKIACCTBEHHO PARROE ARHHOMY:
L - -t a a . .

% b - . b A

Cnoigenne U BEINTAEHE Apobeli A e :

UTo0H CACKETE (BETI6CTH) ApobH ¢ OMHRKOREIMY BHAMEHATEIAMY, HAJO0
.cnoxmrb (prrecTs) HX qncnmenn, 6 9HAMPHAETEI) OCTABKTH TOT 3Ke!
. it—-b— = atd ' c# 0
e ¢ o S _
" Y7061 CI0KATE (Buqec-rh) ApoBE ¢ PANTETHLIME SHAMEHATEIAMY, HAKO
upurecT® BX K offmeMy sHAMeHATE/I0, & HOTOM BOCHONBIOBATHCA OPABY-
Jlom CROMNCCHUS (nmmna} ApoGeif ¢ OAHEAKOBLIMH 3HAMeHATOIAMA.

" Hanpuse ¥ x x! x_ o xtou’-2u
. Hanp P.» 24 x-3 (x-z)(x+2) x-2 (x—2)(:c+2)
=2x _ 2x )

T4 4-2

leomm i Ae.nemie npoﬁeﬁ .
- Yroba ymHOMHTE Zpobn Ha npobs, Razo TEePeMHOKHTD HX THCAUTENH
ﬂ SATHCATHh B YHCAHTENE, & TIOTOM TepeMHOMKHTE KX JHAMeHATEeJIH B 88.-

nnca’rbamnenamn
e e

D e me— b#0, d=0,
b d j-bd

= Han .u,e -4 " x = '(x"—4)‘x'-_' '(xh_z)(a':l-l-.2)x‘_ x_—2._
pUNED, = ‘2x+4"x*—(2x+4)-". _x’-2(x+2)_ " Tox !

x=0 x# —2

Wro6h1 pas,uem ofHY npoﬁb Ha Apyrye, HAZO nepnym }Ipoﬁb ymio .
.ms Ha Apo6s, COPATHYIO BTOPO: , .
a d ad ’

-4 ¢
—_— e e —— —— 0 0
5 d b e e b%O c:& dat.



F-9 xeB -9 x=_4-.__(x=~.s)(x=~4)_

H a.npu.uep.

Cx42 - xf-4 x+2  x+8  (x+2)(x+3)
i 3)%2?;;3(”21 (x— 3)(x-2) x’ Bx+6, £et2, x#-3.

HpDaLtHOHaAbHue BblpaJKeHHﬂ n Aeﬁcmua HaA HHMH

1. C.nonceune A BRIIGTaHHe nppan;zcmmmx mpamennﬁ mmo.unae'rca
. TAK JKe, KAK CA0KEEUe W BLIYHTAHAE PALWOHANLHEBIX Bmpamennﬁ'
. {oAHOUIIEHOB B MHOT'OYLIIEHOR). :

‘Henpunep, 38 - 5J1?+1zJ§cT 32J" 53f+125~FQ
=642 ~15v2 +60V2 =51y2 5 5Ja -8V +7a =9Ja .

2. YrolEI BHIIWIHRATE YMHOeHE (Je/eHre) ApPANHOAARBELIX. BHpaKeRHl
| ¢ DasNUYHEIMA [OKASATENIMU KOPHH, HAL0: IDUBECTH HX K o0memMy
nommm, nepeMHOXUTE (IOASIKTE) NOAKOPOHHBIC BHDARECHRA
¥ aaiHcarh nponane,uenne (qaemoe) non aHAK rcoplm ¢ ofmumM

- HoKasaTeNeM,

e 5 5T

3. YUrofisi BHNOAHNTH BoBEJEHHE KODHe B crelleHs, HAZO BOSBECTH
B 9TY CTeNneNk: nomcopennoe nmpamen‘ne, OCTABAB TOT e moKasaveldb
KOpHA.

_Hanpu.aeep,( #ahf_ %Ia +2V2 a+2

I4.' Fro6H ABBIETE KOpeHb M3 KOPHA, HAJO nepeunomms noxaaa'renn Rop-
Heil, & NOAKOPEHHOE BHIPAKEHHE OCTABUTE Ges na:uemmnﬁ

- Hanpumep, {’ a+l Ua-t»l

5. OceobogATECA OT HPPAIHOHANLHOCTR B SHAMCHATENe .‘ﬁpoﬁu oavavyaet
" ofpaTnTe Apobp, aRaMeHaTesh KOTOPOH. cogepaﬁ'r KOpPHY, B HOBYIC

) .apoﬁb, TOKASCTEBEHHO pasuyno ,zzaanoﬁ 3HAMERATEND KOTOpol KopHel

He CONePyRuT.

" BeaH sHaMeRATONL Apobn — KODeHb BN upouane.qem Ropna Ha pa-
maoamnmﬁ MHOMATeNs, TO clleflyer THCARTeNs B SHaMeHaTeNb fpodu
‘MOMHOZKKTE Ha TAKYK CTeleHb KOPHS TOTO e HOKasaTend, wrobH no.ny
YHTH cTENeHb ¢ DOKAZATENEM, PABHEIM [IOKA3ATENI0 KODHED,

sa* _ sa'lla’ _aa' . um
”Hanpu.uep,T— TT——- @ -aa{!._‘
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Ecnu sHaMenaTens npoﬁu — CyMMa (paaﬂocrb) KBaAPaTHLIX Ropneﬁ
TO Apobp MOXKHO NPUBECTH K PAIMOHATLHOMY SHAMEHATEJI0, YMHOKMB
YHCAHTEAR A SHAMEHATENE HA PASHOCTD (CYMMY) TeX JRe pafgyRaJIon.

. o afirda)s e{teya)-
an, wue , —
P p 1-3a ' ( ](1+J_) 1“1

ecin a»0, a=l.

Ecia sraMenaTeh ApoGH — cymta (paBHOCTB) ny&nmxnx Ropueﬁ TO,
FFOBEY HAGARMTECA OT HPPAITHONANLHOCTH B aHAMeHATee, CIeAYeT JOMHO-
SKHTDH YHCARTEA: W sHAMeHATesb Apo6H Ha Henoaursl KBazpaT pasnocTH
(CYMME]) TeX Me PaJHKANOB. :

Hanpunep, : -
SR X N
5 J (if— J—)(d_-i-ab-l-ﬁle) . _I‘_’b '




 § 6. Cpasuenne aAreSpanyeckux Bupax(euuﬁ
Tonx.o,ecmeuuo PABHbIC BLIDAXKEHAUA. Tom.ecmo
Hea BRIpQXREBMA © nepeuenmma HASEIBAIOTCS m@ecmcmuo
PASHBLMY HA HeKOTOPOM MHOMKECTSE; OCITH HX COOTBETCTEYIONIMe JHAYCHER
COBHAARIOT UPH BoeX JHAUCHMAAR nepeuemx, npnnmemmnx STOMY
. MHOMGCTRY,
HanpuMep, Bripackeang 3(x+2) B 3:c+6 Wecrnenno pasnu Ba
MEQXECTRE BeeX AeHcTEiTe/IbHEX Yace; (a+b) A o’ +2ab+b — fom-
+ ReCTBOHHO PaBHLG BLPAMEHHA HA MEOMECTEE BCEX nap neﬁcrmemux
TnRceL. .
Toxamndmux upeodpaaoaanm aupamu HaOHBACTCS BAMEHA
BLIPAYEEHM B2 TOIKHECTEPHHO PABHOS 6MY.
PaBeHcTEO, B KOTODOM NDABAA ¥ AEBAA HaCTH — rommenuo pesHEe
BHPAXKEHMA HA HEKOTOPOM MEONECTRE, HABKIBASTCA mmaecmsou Ea
STOM MHOMECTBE. .

Hanpu.uep, {a— b) =a ~2ab+b‘ (a -b)( a+b)-a -5 — mac'rna

Tomecrsem-roe HePaBeHCTEO _Bupaa_xel-mﬁ _
Ilycre saganm ajareSpanveckie BLIDRKEHHS A ® B Ha HeKOTOpOM

. MEOM(ECTRe, W JANA MWOHX COOTBETCTEYWINAX SHATAHRR 3naveRus

BHipesReBHd A GoJpine (MeXLING), TeM COOTBETCERYIOINES IHANSHEE

BEIpaXteHHS B; Torza TOBOPAT, YTO HA 9TOM NMHO3eCTRe cnpase,qmno

moxcdecmeennoe nepasencmeo A>B (A<B). -

Hanpunep, na MHOMeCTES geﬁcmu‘re.nhnux amcen cnpane;mnno TOM:
. -AecTBeEHOq HepaBeHeTSO o° +13a?, .

Hsorxa BosHEKAGT neoﬁxo;mmacu AOKaBaTh, UTO ZAHHO® HOpPABEHCTRO
¢ epeMeHHEIMHE BEDHO IPH Brex yxcaaannu‘x SHAYEHHAX NePeMOHHBIX.
9To MOXKHO cfexaTh HA OCHOBAHWME onpefeneHnilt monaTail «Goapmes
H eMeRbIIIes!. 4> B, etsin pasaooTs A~B — gmeno noxomnmnoe,
A < B, ecau pasHOCTE A— B -—-mc.no OTPAIATEAEHOE A,

ITpumep'1. I[om;mme uro a* +665>16a mxamomneﬁc'rmremoro‘

. SHagendd a.

Hoxasameavcmeo , :

4’ +65-16a=a -—16a+64+1-(a-—8) +1. IIpn Rauc.u;ou ,ueitc-rnm'e.nh

' HOM 3HAGGHKY G SHAYGHUE BRIPAKCHAT {a -8) ueorpnnarmnoe, aBHIpa-
wernd {a~ B) 1 nonoaku-mm:oe anaqn'r, Béersa a® +66>16a .



_ Hpu.uep 2. nomn'm, 10 npn TOOKATEAERBIX & B b a;b 5 Jab

: ,E'omsamubcmso

a+h ab_a+b 2J'_ a-2r+b (J“ ‘F]
o 2 K 2 .
lf - D)

Bupamenne npn nr0b6bix no.uoxcmmnux a u b Heo'rpu-

DarTensHOe, Smmm-, ecaH a>04»: b>0,'ro ath

MecTo, RorAa a=b.

=+ab Panenc‘rno AMeeT

B HeI(O‘I'Opre aueépauqeckue Hepaael-lcraa

Tyers a,, @y, vy 8, — DONOKUTENBHBIE qr&c.ua,

A= .E}i&t_";‘fm. cpe.nneeapnq»me'mqecxoe,

-

g G, =tfaa,.. @, cpellﬂeereouerpnqeckoe,

H, = 1 1 ] — Ccpe/Hiee PADMOHIIECKOS,
B T c
4 4. e

p atag+..ay - T S
- 8§, = " — cpefilee KBaApaTHIHOR,

_rorja 8, > A >G,>H,.

29



" §7. Cnoﬁcma ¢VHK1|HF|

‘D - . E ﬂoumedryl-lmuu

" BaBmcmMocTS NepeMEHHOH i OT DepeMeRHOi

X HaBRIBGETCH "PyNKyuell, ecnu KampoMy
SHAUCHHIO . ¥ (pHC. 10) - coorBereTayer
enHHETEeRHOe BHAYCHAS }. DTV SaBHCHMOCTD
ofiosnavaloT I oARol. Gyeok f, mrn f(x),
AM paBencTBOM y=f(x). .

Hewmuxmmmaummmﬁmwwmﬁmapeyueﬂmm
DYHKNMN, A NePeMeHHAS i — 3usucumol nepeMennod Wi Pynxyued.

Ecag saaaHo KOHKPETHOE SHAYSHNME HESABACHMOM NePeMeHROH X = x,, s
TO Yy =Ff (xo) BaakiBaeTcs 3navenitem pyHryuy [ B ToURe Xy«
- Ofnacmeio onpedenrenus dpynxnuu f{x) HessBaeTcH MHOMECTBO
© HellCTBRATeNBHLIX 3HAYeHUN HesaBHcHMOl MepeMenwold X, IPH KOTODHIX

aTe: pyHKRMUA oupenenena (umeor cMuica). OSoaHauaeres Tak: D(f) (or
" 8B define — oNpeAsAATE). o

O6aacmeso anavenul Gysinan y= f(x) HA3BIBASTCA MEOMECTEO BOSX
neﬁcwmenbm sHaveHuil, KoTOpLIe TPHEEMAET AaEACHMAY TEPEMeHEAT
¥ npn BOEX AHATEHHNAX apryuen'ra w3 ofJacTH onpefeneHEA. Oﬁmnaqaewea
TaK: E( ) (OT aHIL. exist — CYNIECTECRAHRE),

Ecnm o6nacrn onpenieerns D(f) u smauenni E(f). tbym:tm:a —

. IACHOBLIe MEQ&CBOTB&, TO TaKHe @YHK!IKK HAJRIBAIOTCA wmoau.uu

Koopmnarﬂas MTAOCKOCT M rpaduK ¢yHKunn

) " 7lBe B3AEMEO NePHeEAEKYISPELE HPAMEEe X H ¥, NEPECOKAIOUIHECS
& Touke O, © YRABAHHBIMA HA HAX NOA0KHTIBHBEIMH HAOp&BACHHAMN
(TonomATENEHOS HANDARNeHEe YRASLIBASTCA crrpe.JmOﬁ) N SIMEAYHEIME

Kesxnof “ ‘Touxe nnocxoc’rn“
coowne-rcmm JIB&. qucna (mapmaam}, .

HY

OTPDEeSKAME  0o6pasylT  cucmemy T
‘xoopdunam. Ilnockocrs, B RoTOpOMH. - - - 'y , o
BHIOGpaHA CHCTOMA KOODAMHAT, HASbIBAETCH L4 ,A
xoopdunamuod naockocmuo. lpamyto: - - P R
X EASEIBAIOT OChi¢ abcyuce; IPAMYIC §f ~ .. B il
ocolo opdunam, TO‘IRY 0 — RavaroMm . -V ) i
-Koopdunam, - DT ) i
8



ixovopble 3aNHMCHIBAIOTCH HOC/HEe TOMKER B CROBKAX (HA TepBOM MecTe
'KOOPIWHATA IO OCH X, Ha BTOPOM — KoopAMHaTa o ock y). Koopauaara
T0 ocH X HASHIBaeTcA abeyuccoll, & KOODIMHATS 110 OCH I — opé‘uuamoli
"Ha pncifuxe 11 'romA EMeeT H.oop,qnna'rm 8 11 4, ¥TO 3ATHCHIBASTCA TAK:
Al3; 4
i &bm no6oft napr: umcen (x; y) cymecTsyer b ofiHA TO‘{M, ana
fworopoil aScnuccoll ABIAeTCA A0 X, A OPAMEATOH — uHCIHO
v Hanpumep, mapa. wHCen ( -4; 2) ompegeaserT TOURY B 4 2) Ha
ipnoynke 11,
i MHOMecTBO BCOX nap neﬁcmmnhm qHCeN Haausams uucnooori
{MAGCKOCBIO. :
- I'pagrmirom Qyum;uu y= f ( HaBKIBAETCA MHOKECTBO BCeX TOUEeK
Mowowncmopgnnamm (.x, f )),r,ue TiepBad KOOPAREATA «IpoberaeTs
BCIG OGIACTE ONIpeae e HAA QYHRIEH §f = }'(x) 8 BTOpasA KoOPARHAATS — TO
coo'rne'rcwsylomee SHaeHHe tbyHKIl.ﬂll B TOUKe X, -

Cnoco6u 33AaHMA ¢YHKuuu

- HanBoxee wu&cTO tpynmmu 38A0TCH Taﬁ.nnneﬁ rpadhrKoM lmll
(bopuy.ltoﬁ
. Tabnuwnwi enocob — :bymcnna sajaerca TaGiuitel,

x % | o x |ox | - - | =,
¥ Y ¥. | ¥ e B Jyu.

B nepsoii cTpoke Bm:mcanm IHAUCHMA HeBABKCHMOMN nepeuennoﬁ H3
-Mroxxectea D{f), a Bropas crpoka obpasosais no npasmay y = f(x).

Fpagueeexuld cnocof — GyHKIMA 2aZaeTed MHOMKECTBOM TOUYSK
KOOPAUHATHOI DNOCKOCTH, KOOPEMHATHL X M § KOTOPHX PaEBHE
‘CO0TBETCTBOHHO APTYMEHTAM ¥ SHAMEHHAM GYRKUME THX apryMeRToB.

. Anaaumunecrutt cnocot — pynaKips sagaeTea dopuyoli, o ¥xoTopoit
MONCHO BRITHCITUTE 3RAUEHNe 3ARACHMON nepeMenHoll y, ecau nogc-ranm-b
KOHKPeTHOe THCI/I0B0e ‘SHAYCHHe apT'YMeHTa X.

- O6raemsio onpedenenus GyErnun y=f(x), saganson dopryoit,
HABHBASTEA *MHOIKECTEO IHaeHNUE, KoTophie MOXKeT NPUHMMATL X,
., e, bopMyNd HMeeT CMbICH (BCo ,qeﬁc'rsna, ynaaanme cbopuy:lmﬁ MOAHO
BBITOJIEHATE). : . S

: ' Hanpumep, ecxu f(x)= :-l~1 , TO, D(f)=(—‘_=°; 1)U(1;_+°°); ch

y=x‘.+:|':’,'1"o D(y):nR '

3



~ FpaBuAa HaxoxaeHus oBraci onpeseseHus
" PYHKUMI, 38A8HHDBIX BHAAUTMUSCKN

1. Ecun(bynxunﬂuuee-rmunomuena y=ax" +a _1x“"+ +alx+a°,
10 D(y)=(-; +) mm D(y)=R. Hanpunrep, ecan y=x'+at-1,
o D(y)=R.

2. Ecamcpynms nmee'r BEJ ¥ = ;Ex)) JTHe f( ) g(x) I;-.'unorqqm,-

-Tocne,qye'rm'rb g(x)aso Hanpu.uep oCHE Y = —
T e D[y) (—ee3 O)U(0; 1JU(2; +22). T
3. Bean dyHKOEA @EMeeT BHA y=?ﬂf(x) , keN, To caeayer cum-

x
: ','I'O-xs—x#(),
-x .

Tare fx];?(} _Hanpuxep, ecan _y= _9, 10 x,*-9>_0,
. n e Diy)=(-eo; ~8JU[8; +<1). '

4. Ecnn@ymmnammmn_y= fElx) ,Tocﬂenywcm'rb f( )#0 Ha-

‘npuMep, ecan y= einx ,To sinx#0,m1n x=nk, keN.

5. Ec/E QYHKIAA AMeoT BAK ¥ = log,(f(:é))‘ a>0,a»1 7O GAEAYeT CTH-
rars (x)>0. Hanpunép, ecan y=1g(x* -2 +1), 70 x --2x+1>0 B

- {x- 1) >0, 7. e D(y) (*-W, 1)U(1‘+o°) : ' ,

6. Econ pyHROEIA MMeeT BEA y= log,{ ]b b0, o cuenye'r CUHTATH

i
n. e. D()=(~1; 0)U(0; +=o).

-

7. Ec:m tmrnmaa uMeer sHi y= tg(f(x}), o' cne.qye'r eqn»

I _ x+1>0, CJx»-1,
Hanpumep, ecnu y—logm5,'ro {:\:+Ia&1 .l_mn {x;eo-

Ta’l‘B f(x)a&-——-l-fm, neZ Hanpmep. ecan y tg(-—év-ivnx)
To—’;-—+nx¢-2—_+nn,-nez,-r.e. x#n,neZ. ° ) -
8. Ecan GyHKIMA MMeer BMI y= ctg(f(x]) TO p.i:enyew " CHUTATD

f(x)v&fm, neZ. Hanpuuep,ecnny ctg(2x 4),m2x 4¢un neZ,

7, e, a:vﬁ—-z—-—+2 neZ

3¢



-9. Ecan @ynmma me'r m Y= arcsm(f ) TO cnenye'r cumrats
|f(a:)l<1. Hanpuuep, -QCIE y=amsm(5x 1) TO. |5x-1|<1;

Lt 2 1(1 T e 0<x<-2— . -

-10 Ecam $yaxmus AMeeT m y= a:recos( (x) ™ cne,mm' CUUTATE
If[x]|<1 Hanpunep, ecan  y=arccos(3x+1), |I3_:_c+‘1|<1;

- -1<3x+1<1 T.e. —-—-3—-—<x<.0.

11 Roma QyHKRIAA EMeeT BHA y=x" ,T0:
" a)ecan o'~ RaTypaabHoe uneso, 70 D(y)=R
6) ecaE O — IeNoe OTPHIATEILHOE HAH Hme,
10 D(y —os; OJU(0; +eo); . :
B) ecomt o — nonoam'remoe Remesoe wieno, To D) =[0; +%);
) eCJIH (1 — OTPHHUATEILHOS HONEN0o TACII0, TO .D(y) =(0; +°°)_

" UeTHbie 1 HEHETHbIE Mkuuu
®yrxnua y=f(x) namae'rca wemnod, ecu Ans MOGOTO xeD(y)
BHIONHASTCA PABEHCTEO f ~x) f(xl,npns-rou ~x€D(y). _
'. Hanpunep,q:oyﬂ:nmf x)=-x'+ mnan,nocmuyf(—x)=—(—x) +
+(=%) =—«' +x* = f(x) AnnBeex xeR.
. Ipagur ue'rnok qnmr.mm CHMMeTpUYeH GTHOCHTENBHO ocn Oy :
(puc.-12, a).
" dynknma y= (x) HOSEIBAGTCH HeNemNOl, eCHE AN MOGOTO xeD(y)
BHIIONHSAETES PABEHCTBO f(— )=—f(x), mpm orom —x & D(y). )
Hanpuxep.(bymmy x' -x‘_-——netrewnaa,nocmmcyf(-x) (= )a—v'
—(-x) =2+ 2 = )-—f(x) Anasoex x&R.
T'padhuk megernoll byaxnun cnmmuea OTHOCHTEJLEC HaYAA KO-
‘opma-r (pnc 12, o') . .

. y,(:-:)——xl‘+r*
a o /] N a-

Z.Mpll_emm'rpm oo - - : - d - 23



Cym;ec'raym'r DVERHHY, xo-mpue He. ABAAIOTCH WH YETHEIMH, HU
HeYeTHEIMH.

Hanpumep, q:uyuxu;an y Jx_, y= ‘&x—, keN y=a*, abO a*l;
y=log x,a>0,azl; y={x}; y=arccosx; y= arcctgx He ABNAIOTCH
HHA YeTHLIMH, BH HeUeTHEIMA, -

Ennucmnmwmmmannaanaunomnelt. no-ropasa:mae'rca
tle'moﬁnneqe-moﬁ — 510 hyEKIHEE ¥=0 (puc 12, 8). -

. CBOWMCTBA YETHBIX M HEURTHDIX (YHKUMH
1. Bomu f(x) » g(x ) — yeTHEE QYHKIME, 3aaHHEe Ha OZHOM F'TOM Ke.

MHuoxecTpe X, roq:ymcu.nu f(x]+g(x)' (x]—g(x)- f(x ) | (x) ﬂ;{

"g(x)ae 0 ABIAIOTCS TAKKE TCTHLIMI Ha MHQMecTRe X.
2, Bora f(x} u g{x) — HeueTHHe PYHKIWK, safaHHL He OFHOM B 'TOM
e MEONKecTRe X, TO PYERUME tax )+a(x), f{x)-g(x) asamorea
_ HeueYHLIMH GYEKIUAMU Ha MHOKeCTHe X. a dysrpEn f(x) g(x)
Hx
2(x

) g(x)= 0 ABIAIOTCS TeTHHIMHN Ha uuomeerse X,

Bospacralowme .

H yObiatoWMe GYHKLMH
Oyaunua . y=f(x) HASEIBAETCH |
goapdacmaiowjeli Hi HeKOTODOM MHOKeCTEe
X, ecnu GosbImeMy 3HAUCHNIO APIYMEHTA FI
STOTO MHOMN(ECTBA COOTBETCTBYeT GoibHise
apavenite pyurumn, 1. e. byrruua y=7(x) -
BOBPACTAIONIAY, eCHH IJIH JIOGHIX xneX,
26X, %,>x, BHOOXHAETCT f(xg)“}f(xl)
‘MAH Yy, >y, (puc. 13,a8). . :
- Bcam mpw  yxKasaHHKX  YCHOBHAX -
BRImONHSAETCSA HepasercTro (%, )2 f(ox, ) wa -
¥, # ¥, , TO QYHKUHA HASLIBaOTCA Neyboiearouel. Puc. 13
-Dynkous y=f(x) naspiBaeTcs yOmeaowed HA HEKOTOPOM
mHoecTne X, ecnm HosbLIeMy SBHAYEHHIO APTYMEHTA HS3 2TOT0 MHOMKECTBA
COOTBETCTBYeT MeHbIee amadenne QyAKOUY, T. e. GYHRUMR y=f(x)
yORBaIOIAd, ecan AAA Jo0nX x X, x,eX xs >x, BeUIONERETCH
flx,)<f(x) wmm y, <y, (puc. 13, o).
Ecau IpR yxasaHHBIX YoIOBMAX BROIONMHAETCS HEPABCHCTBO t (:\:1 JEF{EN!
EIM Y, 2 y8 » PO tpynnmm Ha3EIBACTCH ueeoapacmmupeﬁ




Csoﬁqmi noapac-r#xqmﬁx, y61IBAIOHIHY iisynnunji' : .

+1, Ecnu dyurnms y=f(x) BOSpACTAIOMAR ¥ h<¥s (f(x1)<f(x,)) ,
O X, <Xy : _

2. Bean ipymcmm y f(x] YOsBalOmat B ¥, <y, ( (=, )<f(' ))
70 X, >%,. '
®yuxmus y=1 (x) BOGPACTAKILAL (ySrBajorsas) Ha MBoxecrse X,

' HABLIBACTCHA MONOMOHKOWE Ha MHOKeCTRO X.

Mepuoamieckue QyHKLIMM _
- @yuxnms.  y=f(¥)  nasksaercs
nepucduvecroi ¢ nepuonor T =0, ecnn ans

Jnoforo x naofaacTi oNpefeaeHRA BEHIONHISTCA
. paBeHCTBO: f(x+1']= f(x-—T]= f(x) (pEc.. 14).

Cuoticrea nepHOANIeCKEX QYERINE - - o
1. Ecaz T — nepuox byRKIHE y=1(x), ro wncno +nT (neN) raxme
ABnAeTcA nepnofoM sTolt dynrnun. Hanpumep, nepuofamy Gy KA
y¥=coax SBNAIOTCA TACHA +2n; t4n; 16m; £8n;. ,
2. Ecau pyreuua y=f(x) TeprogHIeckas ¢ nepnonou T, r0 zpymcnua '

y= Af(kx+b) Taxke NePEOAUECKast H ee IepHOA paBex -rl- E20.

Hanpu.wep NepuofoM QYRKIME J = {3x+5} ABAAETCH ; ; IeprOnOM

$YHKEWRA y = tg'—— —qucao 3n..

Hepuoﬂou c]:ynm:um NPEEATO naauna'ns HanMeHbIME #3
) nonommm nepuonos. . .

Ecnu y spaserca GyEKumeR or u: y={(u), the u B cBolo ovepexs
ABnseTes PydAkumell OT ApryMenta ¥, T. o. ¥=g(¥), T0 y HasLIRACTCS
. m:mwﬁ bynkimel otz y=1{g(x)). Hanpmp, qsymcrma y=afcos x

‘cnomm,nocxmxyy- ¥, u=co8x.
ﬂ’ymcmmf Hammmmneﬁ acl:ynmmg-—suympeuuea

a5



ObpatHsie GyHKLHK Tl T :
DyEKONS Ha2LIBASTCA- odpamuxoli poam Kampoe cBOe IHAUCHME
npmmumammnmoﬁmmoﬁnamonpmmm
Ecau dyaxnua y=/(x) oSparaMa, To ana weboro y, ypamze
f(x) =y, EMeeT OTHOCHTONEEO X OAMECTBEHEOE PelIeRHe,
. Hanpuxep, dyaxnaa y=x" numcaoﬁpumﬁxanmemek,'
. 'q:mn,na y=x" me annserca obparmnod Ha MHOReCTRE R, -
. ngodp«moﬁxmﬂmﬂm@yﬂmg
nmoﬁmnexoﬁxacmmmﬁoﬁpamokq:yamfnpm
TaKoe 3Hauenne ¥, TTo f(y)=x.
Korza dpyurnus f{x)=y ob6paraMa, To eciit BHPASHTS X M3 POPMYIL!
y=f(x) 2 nomesars x iry MecTanm, umymoﬁpamm:bmnnm. '

Hanpu.uep ‘DyrROUA y=2x -3 oﬁpama,.
Torma 2x=y+3, x=%y+—:—. H*rarc,

y=-—§-x-'l--—g— — oﬁpamaa dJyEmrma K

tbynmmn y=2x~3. : T s
T'pabiEy GyHKIT f(x) uoﬂpn'moﬁ K Bl RO [ e
OYEKIM g(%) CHMMETPUYHL OTHOCHTENLHO d
npamoit y=x (pue. 15) _ Puc. 15
Hanpunep, sa npomemyme [0; +0} q)ynmms f(x) x oﬁpa-ma

oymem ¢(x)=Vx (puc. 16). :
Ecan dyREDNA g apiaderca oﬁpa'moﬁ_ S _ .
% GYHKUMM f, To GyEKODuA g ofparmma . | - V= o
# obparmoit x medt smamerca bvERERA [ S B
DOYEKIHE [ U g HasWBAXTEA GIAUMHO - .
oBpamnuimu. Ofnacts oNpesefeHEA . Lj-.wo-ooog o+ p=dx.
dbyurnan f mmca obnacTeio sHavenndt- .. s
PYEKIUH g, & oBnacTs sHavenul Gynxmun f Lo
ABARETCHA OONACTLIO ONpeAesieHER (DY HRIIY ) ’
& Hanpumep, pyaxppniy=a"nlog x,a>0 =9
¥y = smx,xe[-—;— : ]ny:arcsmx, o I}‘u_c,16
y=cosx, xE[O; ‘n:] H y=arccosx; j=tgx, xe[-%—;.—%—) g arcigx ;

oy .-.-'.'.-.-_.-
1234

y=otgx, xe(0; n) m y=arcolgy BaaHMHo 06pATHEL.
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§ 8. CBOICTBA HEKOTOPBIX

Mpason nponopuuoua&ﬁoc—n
Dygknga y=kx, e k — geficTEuTENBHOE

qncao, k»0, - HasmBaerca  npamod.

RPONOPUUGHARLROCINGIA,:; -

- OcHoBEnle cBolicTBE. -

1 O6aacTh onpeaeseHns -~ R..

2, Obascrs saavenu — R.

8. dyuroua HeueTHAN.

4. Ecng x=0,710 y=0,. .

5, Ecmn k>0, To q:rynnm aoapamaer na
~ mEomxectee R(pue. 17, a).

8. Beru %<0, ro: dyHrOonsA - yﬁunae'r Ha

muaxectse R (puc. 17, 6).
7. Fpadmx mpamodi mpomopuHOHANLHOCTH —

- - opaMag, xompaa IPOXOAHT Yepes Haualo Roop.mam _

Anveiinas GyHKUMS

6)..

Puc.17'_- .

~ Dyaugua y=kx+b,roe keR, beR nmmmumwﬁmiw

" OcHOBHEME cnolicTBa
. OBmacTs onpenencEua — K.

TR e = -

b=0.— ugerHan, H HedeTHAS.

4. Ecan x=0,70 y=bjecan X cpmmmy 0.

. O6nacts sgavennit — R, ecm k=0; {b}, ecnn k=0, :
. Ben k<0, b0, mqaymmmnnqmaa,mnemnas, ‘ecnu
k=0 — ¢yHrnuda yerTHas; echnE b=0, k+0 — HeweTHAN; ecau k=0,

"_5. Eeau k>0, m@ymmnoapacmmaammnecmlt(pnc 18, a); ecau
k<0, Toq:ymmnayﬁmaewnaunommell(pnc 18, 6),eeamk =0,

© 70 GyHKIUA MOCTOARHS, Y =b (pHc. 18, 6).

6 I'padmk anneitaok HYHRUFE — OpaMas, oﬁpaaymmaa ¢ ochIo aﬂcnncc

yron q: TaHIeHe zco-roporo paBeHn k

Puc. 18-

V4

A=tgp=0
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Oépan-las nponopuuouam-locrb

DyHROHEA Y= — rne keR, k#O naaunaema oépanmoﬁ nponop-
quomanocmtm ; .
. Oy y__&
OcrioBnsie caofiersa *

1. Oﬁnmonpenenenua—-(—;o 0JU(0; +).
2. O6aacts gHANeRUH — (—e03 0)U(0; +on)

3. @ymcnna y-—;— neuman .

' 4. Beaw - k>0, 7o §a HETEpBase -(..,,,,; 0}
‘dpyRKuEa yOHBaeT, HA HETepBaJe
(0; +90} — ramme yOuBaer (puc. 19, a).
Ecau k<0, To Ha HUHTépBANAX (—w 0,
(0; + ) yaxnua sospacraer (pzc. 19, 6).

5. Ppadpur q:ynkm y= —1k— ocH ROOanHaT ne
nepeceraer. .

6. Ecmn  £>0, ro mpm x>0 ¢ynxnua
' npuelpeTasT IOOKHATEALHES 2HaYeHE, A PR

'-x<0-—o'rpun.a're.nhnhm Ecaw k<0, ro mpH ' 6
x>0 DYEKINA OPAHHMAST OTPHIUATEILEEE e
3paYenns, & IPH * <( — IoACRHTENbHBE. Pc. 19 .

7. Tpadbur oGpa-moﬁ NpOICPIHOHANILHOCTE — MHNIepboina.

B 60 PO =

@YHKU.VISI y=|x|
OcBHoBHEIe cBolicTBa :
. O6nacTs onpexeseang — K.
. O6macts snauenuh — [0 +oo).. -
. DYHRUAA TeTHAN, - . .&
. Eenn x=0, TO y=0, Eean =y
x#0,10 yiO-I‘p'ad:mdamn'ﬂnpaqnmmH. k<0
. B BepxHell KOODIARATHON HOAYIVIOCKOCTH, -
" 5. Bean <0, To@ynxuuayﬁmmecunx>0 - 4] %
" ro GYRRIUA BOSPACTAET. ; C lf_’
6. Ppaduic ¢yHRuEH — obbemuHeHHMe ABYX o
. nywedi: GMccekTpAc NepBoli H  BTOPON Puc, 20
" . KOODAMHATHEIX YeTBepreil (pme. 20). ’ N



Apoéuo-mueﬁl-:as wumna y= i::; :
Ochosakie cBolicTna " :
d

. L C.')ﬁ-imc'm-_c:m'f}':ne.u;é'.uemm'~ ['—m; --;—]U[-f-%-; +¢°) .
. .a a: '
2. QbnacTs sxdveHuil — .(_“; —c-] U(—c_; +oo) .
3. Touxn Tepeceuenus ¢ OCHME KOOPJUHAT: | ~——} 0; Soul .
4. dyaxnus yoeIBAET na‘ Kamnou By npomeonwkon [-—oo;' ——c!-») H

£
[_..‘.i..,-i-aoj,ecn_uad(bc (pac:2L,a). - o
c - ' -
. 5. DYHKUES BOSPACTEET Ha KAACIOM HS mpoMeyTROB E'“‘-’f““’);
(--'E-;- +m};ec.uu ad > be (pac. 21,6); |
< Lo

6. Fpadur ¢yErpnn — elme_pdona.

s -Iw'a
o“hL&' b

AN .
%/O.. ]-i x i1 ) *
Fi [ 4 a
"¢¢<§¢ . L . ad>de

a : &

Kaawmuqnaa q>y|-|mna Puc, 21 |

“Pyarnaa y=ax ®+bx+ec,THe a2 0, Bazmams :ceuapamuu»mi
. OcHosunle caoitcTBa
.1, OfaacTs onpe.uenenna R

- 2.06nacTs sEAUCHAN — acm:a:»ﬂ Tc;[

Y N I
R ,’. 4a v

"8, Ecnn bato TO d:ymmua HU Y6THaHA, HH HeueTHaw; ecxu b=0, 10
@ynxuma y =ax®+¢ wernag, . : -

b’ ~4qc

yr "-l-m]‘,ecm a<(,



4Ec.una>0 wmmy&mmmnmmym[w.-%]
. b b -
nmapacmmnanpouem [ —é-a—,-l- ) xo.a_ %— TouKa

MOEBMyME (pHC. 22 ). ' S

2a
X yOriBaeT Ha npoMesKyTHe |:-—-,:+NJI,I =——— o TOUKa

2a - 2a
mcmsym(pnc%ﬁ) : B

I‘pa@nuq:ymnnnepeoexaerocnxoopnnmnwmx (03 c) {x,;l))
’ 4
(xs' 0}’m %,#.5
6 I‘paqmn GyEROHE — napadom, BeTKH Ro'ropoﬁ uanpas.uem_
'BBEpX, ecam a>0, U BHMI, ecam <03 Koopmam BepuimHsl —
f b b —dac
( 2¢' - 4a

Ec.m a<{, T0 qnmxuna noapac'ras'r HA TPOMEXYTHE (—e,o- ——b—]

] b
; OCh CEMMeTDHHM rpa@nna.— x= --E- .

CreneHHaa ¢M-IKI.IHSI ;
PyHRUEI Bm:a y= x" RastIBACTCH cmeuemw:l

Cnoﬁcrnaq;ymmy-x r,a;eueN . <
1. OBnacTs onpencnenna — K. L IR .
2. Ofnacrs suademnidt — ecn n=2k, keN o [0; -l-oo),ec.nn n=2k-1,
-, . neN,oR.

8. Bera n=2k, k€N, Tod:ynxmqmaa,ecnnn 21, keN TO
- @ymnem
- 4, Tpadpmr d:ynmmn npoxom qepea namo uoop:mna'r



Ppadhux DyHEKRMN CEMMETPEYEH OTROCHTeNsHG ochm Oy, ecam -
n =2k (puc, 28, a—e), 'hE N ; oTHOSHTEALHO nauanalcoopma'r,
n=2k-1, keN(pmzs,a—ej.

5. Ecm n=2k, keN, m@yamnayﬁumaanpoumwxe (f—oo-o] _
nmpamernanpmym[0+w)lﬂcmu -1, keN 'ro'
dyRKnES BoapacTaeT HE MEOMecTRe B. - ]

: o, - g

Prc. 23

CeolicTea pynrmun y=x"",rne neN.

_ 1. O6nacTs onpegenenns — (-o0; 0)U(0; +oo) ' C
2. O6nacrs saavennit — (0; +o0), ecmat n = 2k keN; (—oo O]U(O +oo),
. eenu n=2k-1, keN.

8, Eenyn = %keN,mmmmmm
ocaOy(puc. 24, a—a)ecrmn = 2k— 1L, ke N, m@ymmmnm
CHMNETDIYEH OTHOCATONBHO HaMANA KoopaaRaerT (pHc, 24, 2—e). SRERY

4, Touex nepecedeHRA ¢ 0CAMN ROOPAMBAT rpadnk GYEKIUA Ke EMeeT.

5. Ecnm n=2k, ke N, To pYHKIRS BOBPACTAET HA NPOMEXKYTHe (—co; 0)
nyﬁmae’rnqnpouemme(() +oo),acm: n=2k-1, keN -rocbymcuna'

' yﬁme‘rnamnounanpomymn =% 0}, (0; +o0).: -
JM"’ - e J@
7 M T o N

0 x "ﬂo % jo o

- #



Croiicrea gyEruMY ¥ = x*, The O — HeReJoe THCIO, -
1. OGnacts onpefenerna — [0; +eo}, ecm 0.>0; (05 +o0), ecm <0,
2. Q6nacrs stavenut — |0; +o}, ecxn 0> 0; (05 +aa) ecm a.<0.
3. Dyrrpoua oY YeTHA, HY HOGCTHAR,
4. BEem o> 0, To rpadmi GYREIEN HPOXORHT Jepea HA%A RO KOODAMEAT
" (pme. 25, a--—s). ec <0, To rpanl:mt (byuannn HO NepeceKaeT oceit
koopauHar (puc. 256, 2—e).
5. Ecnm 00> 0, To QyHRIHSA noapacmer HA aceﬁ obaacTH onpeneneRud;
ecn o <0, 70 PyERIUA yOLIRALT Ha Beell 06IACTH ONpefeIcHRY.

R - Hpmococy . Y B4
" y=at > aeZ)

0 b Ol ¥ ¥

a _6 B a
o ¥ .
Fal T fal -

] .
z F | ¢

DyHicupA y—d— rAe n>z neN
Oeaomecnoiicrna '
1. Q6macrnompepeserns — [0; -!-oo),ecamu 2k, kEN R,ecmu n=2k+1,
keN. .
2, Oﬁnacumqennﬁ— [0; +), ecust n=2k, ‘keN;R,ecna n= 2k+1
keN. .
3. Beam n=2k, keN mcbynmannqwnaa,nnneqe'mas(pnc 26, a,0);
ecn n=2k+1,keN mq)yuumneqmasneerpa@nncmmpnqeﬂ
.OTHOCHT®JILHOC HaYaJla KOOPANHAT (puc. 28, 8, 2). -
4. wamanoapamewnaweﬁo&memonpenuma.
§. Ppadmk dymrunn MPOXOLITT Yepes BaTAI0 KOODAMHAT.



¥ y=%x,keN -

o
®

B B
#hoy=™r heN

I'onasam\bHaa GyHKUMA
OyurIMa y=a",r3e a>0, a1, HASLIBAOTCH noxuaammnou
QcHaoBHBe cholicTBa . .

1. O6aacrs oopenenennd — R. ’

2. O6zacts spanesyii — {0; + ).

3. DyarHEd HR YeTHAS, HE HEUSTHAA. . .

4, I'padux pyuaroun nepecexaeT ock Oy B ToUKe {O 1) ach Ox He mepe-
CEKAeT, . .

v
-
(0<a<])
o~ x
6)

: Puc, 27
'5. Eean a>1, 7o dyAxnua Bospacwaewnamomecmk(pnc 27, a). ecnd
. D<a<l m@ynxmyﬁmaemnamomnell{pnc 27, 6) . -
6. Ecam a>1,70 y>1 opr.x>0; O<y<] mpu x<0 Ec.lm 0<a<l,

- 10 y>1 uph x<0; 0<y<1 apu x>0,

Aorapnqmuqeckaa $yHKUUA
Dyuxuxua y=log,x,rae a>0, a¥l, nasuBaerca uoza.pu@uu'wcnou
OcHoBHBIe CBOMCTBA ,

1. O6nacts onpeneneims — (0; +oo)

2. O6aects snavenpl — B, .

8. OyuRLEsa 2w YeTHaH, HH HeYeTHA,
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4. Tpadmx GyERGEE Nepacekser O%Oxnmm(l 9).?-%;9&3-%9
L Cy= los x50
. - [\ o<a<1 -
: . - Puc, €8 .-

5. Bexs a>1, T0 YHKIHSA BOSPACTAET Ha BCEH 0GJIACTH oNpeAeieHHs
(puc. 28, a); eenm O<g<1, 7o q)ymcrma yORIESeT Ha BCEl oﬁ.nacm
onpe.nenem(puc.zs &)

6. Ecng a>1, 70 y>0 nmpu x>1; y<0 npi0<x<1l. Ecim 0<a<1
TO y>0 npu 0<x<1,y<0 npn x>1., - . .

- OyHkiwn =(x]

. .. OcHoBHELE cpolicTRA e v :
1 Oﬁnac'u.onpe.uenenna——B' T Ay .
2. O6nacty auauennst — Z. Beam i i
0<x<l, 7o y'=[x]=0: ecan ' o, ze”

1£x<2, 10 y=[x]=1; econ
—1€x<0,'roy=[x]=—1 KT B : 1.
3. OyHKOHA BN YeTHad, ER Heerdad., . .~ . { ° .
Ha KamoM 13 NPOMERYTEOD Puc.29
[nyn+l), nez ¢ymcnuanoc-roamma(pnc 29) -

OynkR y={x}=x-[5] -

OcropHsie cRoicTBA

" 1. Ofnaers onpeneonrs — K.

2. O6zacTs arawensl — [0; 1}.

8. DyRKUuK HE TeTHA, HH HeTeTHAS. -

4. Dyarnug TPHHMMAST mumo Heompnnammme aﬂaqenna, Bnema
o<{z}<1.

5. @yrKORE uepuonmlecm. eenepnon paBen 1. -

6. Ha kamaom Ha TIpoMeneyTiOB [#in+1), neZ (bynmna Boapac'rae-r
(pnc 30)

v

-0,

% ' 5
. y=log, x
| a>1 AU

Ty
[T i

hi

Y

4 -3 -2 -10]-){ 2z 8 & *.



§9.ﬂpeo6paaowmrpa¢um¢vﬂmuﬁ

I‘Pa@mt dyakmim  y=~1(x)
HWWMWMW
y=f[x) € TOMOINLIO CHMMETPEY
mcnmnoocnt)x

y=f{x)c nomoupio cmmmerpun|

Hanpunep:

Tpadux dyskoza y=F{x)}+b
y=1(x) ¢ nomompio napazress-
(HOT'O IEpeHOCcA BJAOND OCH Oy HA
b exEEAL, .
Hanpuxep: ' )
p=+fx +1
y=vx

‘wY

 Tpagur dpyrkups y={(x-a)
TOJMyHaloT B3 rpaduka @ynnm
y=f(x) c nomMompio napaiaeis-
HOTO Itepeoca BAOAL OCH Ox Ea
aem

‘Tpadur oyaxumm y=f(kx),
e k>0, poiyuaioT Hs rpaduKa
dyarnaa y=f(x) cxarmem ero
Baoab oca Ox B & pas, eca k>1;
‘pacTHruRaAiHeM ero BAoaL otH Ox

B -i—- pas; ecn Q-<k'<_1. .

. T'paguic. dydrmam y=kf(x),
rae k>0, nonyuator M3 rpadexa
dyamnun y=1(x) pactarEBamy-
€M ero BEOAL OCH Oy 8-k pas, ecam

k>1; cmawmmmocnOyn—l—'“

pas, ecnE O<k<l,
Hanpusep:
"




Tpagux gysimau’ y=|7(%)
nonyqam 43 rpadura GYHKIAK

y=/(x) wax: Brme ock Ox (1 Ha

caMoit ocE) ocrapasior ero Gea
HaNeHennil; HIKe ocH OX — CUM-

MeTPIIHO OTOGPAIKAIOT €ro o-rno-

carexsHo ocn Ox. -

' Hanpu.uep: ,
el ~zx|
of. 3

' Tpapur pymeman y=1(|x])
TOAYIaloT Ha rpadhera PYERITRE
y=f(x) rax: cupasa or ocm Oy
(1 Ba camoit ocu) ocranasior Ges
nsmenennﬁ M CHMMETDHYHO OTO-
Spamaot 9Ty 4acTh omcummo
ocunOy. -

- Hanpumep: ]
' 1 y=x*-2|x

F
ne
o
()
uy




§ 10, Onbeamﬂha-h cnoﬁcﬁa _
- rpurguoue'rpmecm dyHKUMA

PaAHaHHaN CUCTEMB M3MEPEHUS YTACE M AYF - 1
. 1 paduan — mearpantueiit yroiu, onnpammﬁns
Ha AYTY, ANMHA Rowopoﬁ panna PaEnycy Xpyra

 {puc. 81),
' Puec. 31
Cnaal. memy rpaxycoil x pannaunoi MepaMH:
X pax=180°; 1= ao pax ~0,01745 pag;.
) L 180°a
1pag =80 101745 ; no= i pan: o pan= )
paz PLT4E"; n°=—1ots pa.rt pag=—"

-

Panpxanuas n rpanyms Mopel nemropux ymon

L

Mot R RN EN RN TS RN X I .
uiane 612 |3 12|a |46 2 |~
Vrnw o o o o ° o o o

srpasyenx | O [ 80° | 45| 60° | 90° |120°| 135° | 1607 |18 270° a0

EAMHMYHAS OKPYIKHOCTS. TOUKIM 2 AMHHUHOM ..
T QKRYXHOCTH U ACHCTBUTEAbHBIC MUCAD
. Edunuvnoi (nspuzououémpuuecnod) oupymmbw
RassBaeTCH OKPYKHOCTL paauyca l e nempou B Bavaje

- ‘roopauHar (prc. 32).

- CooTneTcTEHS memy BeHCTENTeALABME YHCIAMH

- M TOUKAMY QMHANHO] ORPYRHEOCTH

- Kexaomy geﬁc'mm'enbnouy yncay ¢ coo'rne'rc'rnye'r

AL OAHA TOUKA P, epuanumo# okpykEocTH. Uueay 0

A7




' ﬂamscownemmema}’(l 0) ana:mouy PR
QHeHy | CTARMTCH B COQTROTCTBME TOUKA B, " 7/
06pasoRaHEAS B pesy/FTaTe H0BopoTa toakH Ey(1; 0)
naymtmmpyrmmmam eenst $50,70

- HIOBODOT BHINQIHSETCS NPOTHB qaooaoﬁ c*rpe.lmn "

ecaH t<0 -—nouaconoitc'rpenne

Kaxgolt Tovre I} COOTBOTCTBYET 6ecuonemoe'
unoacec-moqncenma t+2nn , e nel (puc. 33).

0npeAemuuu rpurouomerpmecmx drym(uuﬁ

- 7| es pbemacca Touxy B emnmﬁ
..oupymoc‘m oost =Xy .

‘Kocunycom ancna HagsLIBeer- |

Cuuycon qnc:m ¢ mmama
opmEpara touxa F, e.uumnoﬁ

- | | oxpymBOCTR: sint,=xa;

TMNM ﬁnc.ua t HASbIBAET-
¢d OTHOHIeHHe smt R cost
(oost #0):

ging
. gté cost 2 .

: ‘x=1. Tam'encqmat—opg'w
TRHICHCOB.

L
IV, b

_ Q 1

I Ry

_T.(t.%-n—ﬂm, n.éZ]'. T !
Ocv manzencos — npamas| |

" |uara oomercwymmeﬁ TOYURH-OCK

" Komaxsencom ugcna ¢ HaSHI-
BAeTCA OTHONIEHWe cost K sint

[ (aimeoy: -

ctglt--_ ot (hﬁnn, neZ)
Ocv xomaxzencos — npsuas
y=1. Koranrenc uncia ¢ — af-|
comeca cooTseTeTRyomMel Towku |
ocll KOTARTEHCOB. ™

13




- 3HAYSHNR TPUrOHOMETPHUCCKHX GYHKUMA HEKQTOPRDIX YTAOB -
Hmemmmmwmm
[a | 5] 1020|040 |s0]60]7s0]es]o0]
sin{0,00]0,1710,34}0,60[0,64]0,7710,87}0,94{0,98{0,99| 1 { cog
tgo |0,00]0,18{0,36/0,58]0,8¢{ 1,19 1,73] 2,75 | 567 [12,48 — | cigp

e pv—

85 {80 | 70 so 50 ,'40 30| 20 )5 ]0 _'ﬁo

" Toumste anaveHHs -rpnmxomewpuuecmlx d:ynmﬁ nemoropux yraos

e ol 2 2-la| = | |2
B T I Byt Bl ol B B e ol
L 0 | 80° | 45° | 80° | 90° |180° [270°|360°
| 1 | 2l B A
elo| — (X2 X2 1 3 [o|-1] o0
ey 01 7 |2 e R B B
B )2 :
R I O - R - Iy R S ' TR O O I O A
o z | 2| 2
99 P 5 R e O
agt | — | V& ] 1 i.aa—_ o | -] o] =

\ /\ . G

Snmxocnnyca Bnaleni'anrenca
' H KOTRHPEHCA

' '-leTHOCTb (Heuemocm) rpnrouomrpmcm ¢yuxuuﬁ

OVRRIUA KOCHHYC — YeTHAA BYHRIAS: cos(—t)
| OYHKIMH CHEYC, TARNCHC H KOTAHTEHC — HEOVETHEIS q:ynm.mu .
.- min(~t)=~sint; tg(-t]- -tgt ctg(—t)=-otgt. '



l'lebﬁomquoab TOMIOHOMETDMHECKHR QYHKUMA .
Hepno.umq:oynunnﬁ sint, cost spasercs 2nn, neZ (puc. 34, a);
- X mn(t+21m)-smt cos(i + 2nn}=cost , ne Z..

Ham:emmnu nonomnmuu HepHoNoOM q;ymcmaﬁ cHHyCH aocxmyc
ABNAETCA 2R .0

Hepnonouq;ynum tgt ctgt mmm neZ(pnc 84,6,3):

tg(t-i-'lm) tgt; ctg(th)-ctgt neZ.

HauMeRBIIEM TON0MKETeIHHEM nepncm;ou ymrkOmi 'ranrenc H
KOTaHTeHC ABIAETCH % .

yJ\-

Aasen _;'ccig_t;ly

P,
1 x

Hr
1§w
Q

.0



§1. OcHOBHbIC TPUro! pHUCCKME- GOPMYAbI
Coomotueﬂua MEXKAY TPHTOHOMETDHUSCKMMIA '
CbYHKuHﬂMH OAHOIO M rom Ke aprymeHra - -
sinfo+cos’et, e R;

-sino
tgix= cosd

N coseL . ;
,a¢?+nn.,nez;ctgqc= . sonnn, neZ;

) tga ctgoc 1, as&—z—-,nez

1+tg’o=— 1, ,aat—u—-i-nn,nEE

1+otg’o= 13 ,0#nn, neZ.
sin*a c
DopmyABI CAOKEHMS
sin{oc+B)=sinccosPtcosasinf;
“cos{0t+p)=cosrcosPTainasinp

tg(a—tp)— 1w;itﬁﬂ,a¢ +""'ﬁ*‘§'+@'“iﬁ;%+“"' neZ;
;L _ cigacigBFl | '
M(aiﬁ)—wctgqtctg 5

DOPMYALI ABOHHOTO apryMeHTa
sin20=2sinccosti;

_oos2a =cos’ a—~sin*0;

tg200= 121? s EE— 1t+m at—;+un neZ

otg’a- 1 ,'m&—-ﬂi, neZ.

2ctgor 2

yo=xan, pzRn, atfernn, neZ.

ctg2a=

¢opmym1'ponmroabrymema
sin3o = 3sing - 4sin’o; coaaa 4cog® a—Scusa,
¢ 3a— 3tga—-tg*a

. 2n

| ST Ofvﬁ = -l-l) ueZ
_ 8ctga— ctg’ . n '

ci;g‘30c————-—-—~]:_3 T ,a#-—-—a ,nez.

]



. POPMYABI NOHKEHHA CTENEHN

' sinéu

1-cosdis m, 1+cos2e -~
= —-_2 -,

- PopmyAbi npeo6paac:nauua npmaemm .-..

rpuroﬂompum GyHKUMH B cym.w

.' sinasin[i=-—(cos(a B)- oos(a-l-ﬁ))

: macosﬁ-——-[eos(u-ﬂ)+cos(a+p))

singeosp = -E__-'(_sm(a_- )+ sm[a-.l;ﬂ)). :

" DOpMYAbI TOAOBHHHOTO aPryMeHTa
1-cosa o 1licoso
ain— : =t

e

| K

o« _, [1-cosa coa-% | 1+cosor

2 g2 27 2.

i-; [1-cos sino ,maeawzun neZ;

2 V1+oosa .1+cos

«-g- %{;—-’ﬁ-&;a*m nez . -
[1+cos -

“NT- —eosx 1 ~ 080, ,_th_zrtln,.u:t_-:.._z,

I+coso
sino .

_“_
2
—;— s OERR, neZ.

 BhipaxeHme THHTOHOMETDHIECKMX dyHKLM

Yepes TaHreHc namanm-loro apfymma )

R R 2 "o
) sma-———-J— cosa-—-—z—— a#z-i-znn nEZ

' 1+tgi__. 1+tg‘— : . -

- tga _________g__ , GETH 20N, u¢—+nk keZ;

1- tg ‘

. ctga ——-—-——2—— a#--—-.——-—,neZ

. 2tg—w 2
2
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DopmyAbt npeoépaaosauua CYMMB! -

' Tpurouomerpmecmx $yHIMiA B npousaeAean

: sma+smﬂ=2ain a;ﬁ coa&;—ﬂ-,

sinc - sinf = 2sin a;ﬁ oosa;ﬂ P

- cosa+cos|3=2eoé uzﬂ “;ﬁ R

'cosa-uebsﬂ=_—2sii1a—;Esin'%-B—-;-..".. ST

' _ sin{a+§) n el L o

tg(lftgﬁ——m, o 3 +1IHW¢ 2 +xk, kel
. _ sin(e—p) /

__trga—tgﬂ—m,a#—w-vm neZ; 13#_2 -H:k kelZ;

ctga+ctgﬁ —M,aﬁm neZ ﬂ#m& keZ,.

_sinosinB :
3 ‘ctga—ctg|3= J‘—x—),a:m neZ, Batﬂ:k keZ.
sinasinf

DopmyAbl PHBEASHMS L
. . ApPryMeny ¢
. | ®yan- |90 T or® - T T o
fooma | | Ty .ﬁ'-—a '(n+a val—a 3_1:_‘_“ é:f—oc 2n+a
2 |2 ‘ ST 2
*{ sint | cose | cosa | sino |-sina| —cosc: | ~cose | -sina | sina
cost | sina [ -sino [~cosu —COBQL 7si1ia sing | cosa | cosm
__..;.:,tgt, ctgo |—ctga | ~tgo | tgex | ctge | —ctge | —tga | tgo |
“etgt tgo | —tgor |—ctge ctgo | tgm | —tga | Cetga| ctga.
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§12. Oﬁpan-uue rpurouomerpuqecxue q:yHKuuu

APKCUMHYC, 8PKKOCHHYC, APKTAHFEHC M BPKKOTAHTCHC YHCAS
Apncuuyco.u weaa & HA3HIBAGTCS yro.u (‘mcuoj t us rrpomemwlca

[«-—:— %] CHHYC KOTODOFO PABeH &,

3anuck erceing =§ osHaYACT; te[-—«%; —:—] H sint=a.
. : Z x 1 '
Han umep, Arégin——— = aresin—=—,
BN T RaCTr

Apxnocunycox qHacAa @ Haamnama yroJ (4ucio) t pre npouemy'ma'
(0; ©], rocmHYS KoTOPOr paBeH a. o
Banmch arccosa =t osHATACT: te[0; :l:'] Hcost=a. -

3

Hanpmep. arccos 2 = —E—; arccoal=0.

Apxmaniencom yrcia g HAJEIBAETCH YTOM (qncalci} ¢ U3 ITPOMEIKYTKA

( ; g ] TAHIeHC Roroporo paBeH a.

Banncb arctga—-t oanatla_er., te(—-_-gw; —123'-‘] H tgi=a.

Hanpunep, arctgl-—, arctg0=0,

Apnxomauzemu '-mc.na @ HA3BIBAETCA YIoJ (tmc.llo) tua npomemy'rka
{0; %) , xoTamrenc kxoTOpOTO PABEH @. :

Bamscs arcctga ¢ osmauser: te(0; ) u cigt=a.

Hanpu.uep, aroetgl = -E- ; arcetgO= % .

arcsma ' arceosa, arctga arcctga Hamamap@ynxqumu

OcHOBHEIe COOTHOLISHMS HId apmpymamﬁ
sm(arcsma)*- a, cos{arccosa)=a, ae[-1;1];
tg[arctga).— a, ctgfarcciga)=a, acR.
amsm(~—a)--arcsma arccos(-a)=r-arccosa;

arctg(~a)= -—arctga ; arcetg(~a)=n—arcctga;

- oWy

arcsin(sing)=, q:e[“f— -E-]'m(m@ . 9[0; x};

2
amtg(tgm)-m. qae[——:*, _-é-j. arcetg(ctge)=¢, (PE(O )



' _'Qi-csin&+amodsa£*1;—, a_'_e'[—lz"'i] ;

. Ma+aroctga=%‘,aeﬂ. ’

3HavCHHS APKDYHKLMI HEKOTOPBIX HHCEA

_ ) Apryment x

win |3 |8 A2 ] 1| o L] B

| 2 172 |2 |72 2 2]

RO 5.7 VR 20 I T I3 ml x| mf =
arsing |51 | 5 |8 | % |76t T[T 2
loccoszlo] = |2 | = | = |2n|8n fom [

ce 6.1 4 |3 {23174 |6

: : Aprysent x
DymE- 1 1 1

s 1 0 | -1 -

Fl |zl |-l

. m . k3 ® r x

arelgxi 3 | 4 6 | ° 6 4 3
T T Y (T 0% N .3

joroctgx] o 2 3 z | 73 2 6

~ Heworopuie nononmeme coo‘momenm mm

arceifix = arccosy1 - x! =arctg = =arcctg-——-—-—-—'“z, O<x<l;
Jl—x’ X .
- _ : J-a
' arccosx = arcsin 1-x = arctg—l?-x——-aroctg — 0<x<1* .

..j._l.--arctgx_mct.g‘——=al‘ﬂsill7==——- T==-, xER

mctgx mtg-_i__arcsmT-’-= : T-:——,IER
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§ 13. Caoﬁcma rpuroum:pmmtx .
u O6paTHbIX tpurououerpmmx
GYHKUWHA, FDADHKM STHX ann

ana y=din.f

) l.OBnmonmema R

2. Onacrs onadenuit — [-1; 1.

- 4. DymHOuS NepRGIANSCKATC BAMMERD: | g .
IHIN (O0AATENRHLIM HGPHOKOM. 218 .
5. I'padui dysxnuy nepecerast ock Oy
B rouKe (0; O), & ock Ox — B Tourax (xk; 0), e ke Z.

6. [IpoMesRYTRY SHAKOHOCTOAHCTEA: y>0,emxe(2uk 1:+21:k) keZ,
y<0,ecmi xc(n+2nk; 28+2nk), keZ. ,

. Qymmmpamnammoumnpoum

' [—-§—+21:_k_; ——-I;Zxk], keZ nyﬁmaerna KAMOM H3 rrpomeacy'rIcOB

, [?+2nk -%;-‘-+m] keZ. |
8. Dyuruna npnoﬁpe'rae'r HanGoabIiee sHgdeEwe J =1 B TOUKRAX

CX

- =—g—+2‘iﬂc ‘keZ , 4 HaMMeHbInee sHadYeHMe V,,, =—1 B TOUKAX

X = --§—+21tk keZ.
- T'padux tpymumn y smx -—-cuuycouaa (pnc 35).
OyHKUMA y=cosx o

- OcHORHMe cBOicTRA : A

1. OfnacTs onpefenenns — R. y . .

2. OGnecrs snavenntt — [-1; 1]. A y=cosx :
8. DyRKUNA YOTHAL. - ' 1/ !

4. DYHKNAK IEPROANTECKAR - ‘5 l ANy 8m x
C BAMMEHBITNM TONOKUTENEEEM 2 =1 2\—42__ ,
_ mepHofoM 2%, . tET
5. Ppadnk pyHrnum mepeceraer.

Puc. 36
ocs Oy B Toaxe (0; 1), ocs Ox — & TouRax '(-g-;+1rk; .0), keZ. -
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6.

Hptmymanammmna. y>0 ecnnxe(——izxk —2—+21r.k]
: - iv:
3n

PR

"ReZ; y<0‘ec:m xg(w—s—-i-zuk;--—-bﬂﬁk] heZ gy

2

. yaknus BOSPACTAET Ha KAMKKOM H3 HPOMAAYTROB [-m+2nk; m]
ke Z ny6LBaer Ha KamKAOM U3 UPOMEAYTHOR [m.g:-t-mtk] keZ.
. OyErnEA NpHobperaer Hamboibiee susveHne y,w-;l B TOMKAX

x . =2nk, keZ, 5 HanMenslzee SnaveEme Vo= —1 B TOUKAX

X, =R4+28E, keZ. T

’ I'Da@mwnmmn y= eosx --munyoouaa(pnc 3ﬁ,c 61).

OyHKLAS 'y=tsx‘
: ._Oeaonmecsoicm
. Oﬁ.uacrbonpenenenm—-—

B b

.'Oﬁxac'rbamem R.
. memqecmcm

. I'padbEK PYyHKOEH DepecexaeT -
. och Oy B Toue (0; 0), . . Puc.37
. 0ckOx —BTouRAX (nk 0) keZ. '

Can -
1 y-txx. s

=

¢?+1tk keZ,

N

MeHDIITHM TOJOKHTEIRHEM
THepHOAON . ’

\
N a .
1 .
balA
a3
Y

. ].'Ipouemyma 3HAKOLHOCTOAHCTRA: y>0,ecan xe(uk, -—-—+nk]

keZ; y<0 ecan xe‘(-%-l—ﬂ:k' xk] keZ,

E ,@ynmampmmnammunanpoumm[—?%xk ~—-+uk]

2
keZ.

. Hanxém:ﬁux H uénﬁo}u.mui sHAYeHH OYHKOHA He.AMeeT.

Ipaduk tpymcuml y=tgx —~manzeneou6a {pHc. 37).

. CDyHIG.leI y= ctgx

1
2. O6xacrs aneveHnd — R.

OcHOBHEIe cBOfCcTBA .
0ba2cTh OMPEIONCHA xae'n:k keZ
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3 ibym{una HeYeTHAM.
4, DyawoEa nepno;mqeclcaa c Hanuem.mm L

HONOKUTENLHLIM TIEPHOROM . A
5. I'pathuk GyREmE He TepeceraeT ok Qy, & a it

ocsOxnepeceRae'rnmmx [-E--I-Ek 0] B\
keZ. 2 g |

. 6. Hpunemym mnonomom'rna yb'O', -_ e © Puc. 38
OaHR xe(ﬂ:k —2—-+uk] keZ; y<0 ec.lm xe[?-l-nk 1t+1tk) keZ
7. DyaruEa yﬁmaeraaxaax,uou A3 npouemy'mon (uk 1:+m‘z) kez
~ 8. HanGonsmmx # EANMENLIINK SEAYCHEN (YNKOEA He HIMOEeT,
9. Tpadur Qyuxnus y=ctgx — xomanzencouda (pnc._38]. o

- ¢YHKLU4$| j =arcsinx

Ocrosanie cRolicrea : )
. 1. OBiiacTs onpefencHLA .—-[3-1; 1] .
- . I -
2. -
O6nacts suavennd — [ 2’ 3 ]

3. ‘I)yimuua HeveTEaA (puc, 39).

4. T'padur PyERIES nepeeenae'r och noopmar

- BTOYKe (0 0) '

5. IIpOMERYTKH 3HAKOHOCTOHHCTER: y>0 ecH
xe{0; 1}; y<0, ecam xe[-150).

6. GYRKIAA BOBPACTART IPH X €|~1; 1]

T qr-yama npnoﬁpermnmﬁmmee smem:e' :

=l vt
" Vmax = 2 B TouKE X, =1 unauueﬂbmae-l Y y_ ATCCO8 X

x
anaqegne ym=—.-_§- B_'mme xm =-1.

oA

bo
-,,',..__/'
r .

DyHKUUR = arccosx
OcHOBHBIE CROMCTRA

' 1. O6nacts ompeaenerza — [— 1‘1] -5
2. O6aacts srauennit — [0; x). T -
8. dyaKRA 51 YeTHAs; BR HeueTHAs (puc. 40). . Puc.40
- arccos(—x)-—n arceosx * '

.."_38



4,

Rt N

I‘pa@nud:mnmnepecenmmOynmm(O :) aochO:c-—
B rouxe (1; 0). . : .

5. y>0,ecmu x&[-1; 1],
6.
7. ®yEROouA DpuHAMaer HagGonsilee aRavenne i, =1 BrOURe X, =—1

dyaxoma yonsaeT, ecin p e[-—l 1]

H HaMMeHbIIee agadenue ¥, =0 BTouke ¥, =1.

OyHkma y=arctgx

-QcuoBHke cpoiicTaa
. O6macTs onpenenetna — R.

O6aacTh sHAYEHHH '-'--(-'—:-; -g—) .
DyHKOEA BeYeTHAS (puc 41).

. TpAdAK HYHKIER NePecekseT och KOOPARHAT B TOUKe (0 0). ‘
3 Hpouemy'mn saaxomocTogRcTBa: y>0, ecin x e (0’ +oo) y<0,ecau
% €(~e0; 0). . - .

. PYRKOUS BOIPACTALT, CAY x t-:-R

Hmﬁmmnx T HAMMEHBITHX ‘aHaveHHl DYHKIHA He HMeeT,

' ¢YHKLI.I4$I y=arcetgx

B ED Pl -

et

OcHOoBHEIC CBONCTBA

. O6nacrd onpereneHnd — R.
. OBnacrs snauenut — (0; x}. -
. PYHKIS HY YeTHAA, HY HeueTHAd (puc. 4'2) aroctg(ﬂ-'x) =g—arcctgx ..

. Ppadux @yﬁmmu nepecexae-r ots Oy B TouKe [0 > ] s 8 Qc_b Ox ze

IiepeceKaetT. -

. y>0,ecnn x€ R.
._d:ymcn.na yOsIRaeT, eCU & € R
. HenGonbmux B RaMMeHpImux anaqennﬁ (pymuma HE EMeaT,

Puc. 41 . . Puc. 42



e
......

Vpaaueﬂue Kopuu ypam-leﬂusl ‘
) .Vpaauenm HAILIBASTCH panenc'rno, Ro'ropoe oonepm nepenemym
(nenanec'moe)

Ropriem (peuceuueac) ypammc o.naoﬁ nepeuenuoﬁ aaaunmca m
. deHme TiepeMeRHol, KQTOPOe IpeBpaaeT YPaBHBHMe B PSBHALHOE THC-
'Jm:aoe panenmo. Hanpmp, e 8 — :KOPBHB ypaBmERER x’ 3x=0,
mocKoNbKy 8°~8-8=0.

Pewumb ypaenenue oanaqaew naﬁ'm €ro KOPHK mm goxaaa'rb, lrro nx'

_ HeT,

Obracmoro Oonyemuuux anavenuid (ON3) ypmms naamnae'rcﬂ'
MHOXeCTBO 3Hayenull NepeMeHHOM, mpn KOTOPHIX BRIPATREHMA B OfenX
YACTAX YDPARBHEHUA ONPeASTeREL

Hanpuasep, ana ypasHeHAA 1g(x+3) § .06NacThIO AONYCTAMELX 3HA-
uenuit apAAETCA x>——3 nocxonmy anpaacemxe lg(x+3) onpefieNeRo,
eciH x+3 >0. S _ ,

PaBHOCHAthIe YpaBHeHHﬂ ) .

.HBa ypasHenus HABHIEAITCH puuocmmumu, eCaH MHOMeCTES
ux kopHeil COBNALAIOT. Hanpumep, ypapHerns x+3=5 m x-1= 1
PeBHOCHAGHLI, HOCKOJBKY OHH maem ofmuit Kopens 2, & ApyIrEx KopHeHR
He HMeOT; ypaBHeund x+7=x'# 8—x=56-x pannocnmm, nocxcomy
aemem KOpHeM, - . -

Tmpemomomoemypannmi :

T L Ec.nnnoﬁemmmuypammanpuﬁamqmmumawwom
*  'BHIP8JKeHHe ¢ HepeMeHHEolH, Wane‘repmsnmemanpnmﬁuxm—
mmnepeuemoﬁ TO HOTYUBM ypaBtierie, pmucamnoemnouy
Hanpuaiep, ypesgenua x° =9 1 x" +x=0+X PaBHOGHIBLHEL.

2. Ecmmomoﬁmmypammpemmmmpymmnmm
cmmmmm,mmnymypamm,pmoem
uosy. Hanpusep, ypesreans x° = x~1 # x' ~x+1=0 paBHOCHIBHE. -
8, B ofe 1a0TH ypaBHOHDS YMEOKHETDb /N PABAETHT Ea OFHO 1 T0 e

| - '4MeNo; OMIMYHOE OF HyNs, MK Ha BHpaKelwe ¢ NepeMenyol, KoTopoe

He IpeBpaINaeTed B HYIh IPH JIOBLIX SHAYSHRUSX NepemeRuall U He Tepa-
€T SHAYCHHS HA MHOXKECTSe JONYCTYMEY. aHaueHH , HeHOReCTHEIX AT
AaHHOTO YPAEREHNA, TO HORYUNM YPABHEANE, PABHOCHALHOE RAHHOMY.



: Hanpuep,ypmms%x=x+inx=2z+2 :c’ =X ——— xz x’+l
PABHOCHTLNEL
4. Ecan obe uacTH ypamenna B02BECTH B HOUSTHYI nuypumym cre-
NeHb, TO HOXYINN YpaBHeHKe, pABHOCKAbHOS AaHHOMY. Hanpuxep,
ypunemmx-i-l 0 n(x-i-l) =0 PaBHOCHIBEREL.

"Auneﬁﬂueypanueﬂus :
Juieidnsn ypamenm ¢ onRofi' mepeMeRHOH tﬁenanecrm) x
namercaypaenemenm ax+b=0,1%e a u b — AeftcTaureniinie
gmcna. Ecan a=0 TO ypanneme HASHIBASTCH ypunemm upood

HenoaHbie KBaapaTHble YpasHeHus
g Ypmemmaax +bx=0, ax*=0, ax*+e¢= O,measto HASHIBAKOT
HERORNHLMU KOAGPAMHBIML YPASRERURIE. -

Cxeuapemem . CxeMa pelHeRns
ypammta ax? 0,0#0 ypmmax’&-bx O,aaﬁo

6



Cxeuapemmaymuem ax’+c=0, 820

\ -

’ x“’=t1l;i 1t : x=0 - - ,Kopnein& N
: - a -1 - - N )

~ KeaaparHbie ypagHeHus - _ |

: Esd&ﬁdm'uux' | ypaenénuex BasuBaeTCH ypaBEeHHe BUJA.
ax® +bx +¢=0,r70 @, b, ¢ — AelicTBNTONERS YNCHA, G£0.
CxeMa PONISHHA KBAAPATHOTD ypaBEemEs ' '

- I-'a'x’+bx+e=0 | -

IS |

S b T |




' l-lacmble CAyaH I(BaApaTHbD( YPABHEHMH .
IIpnBenennoe m;anpamoe - Ksanpar=oe ypmemm ¢ MeTHRIM

ypasgenwe (a=1) . . BropIM KosdbumenTOM
[ P+ px+g=0 1 ) | l ;w"+2§x'+c=0 I

. D= k’-ac

++

okl kD

all ) a

Cucrembl U cosoxym-locm ypaBHeHuﬂ

Hecxonpko ypaBHeHHH ¢ ofHOE HepeMeHHON 00pasyioT cucmenmy
ypoanenul, eClIH CTABRTCA 30,8%4; aliTH BCO TAKHAe SHAYCH S HePeMCRHOH,
Ra;!c,qoe u3 Ro'ropux ABIASTCH, Ropneu Raaoro us ypasmesnl. nx

f(x)=0,

_.'taﬁoanaqenua CHCTEMEI ncnonwym Q)nrypn.ue CHOORH: { (x) 0.

Hanpumep, ypemsenme {x*- 1) +({(x+ 1](9: + 2)] =0 PpABHOCHIE-’

(x2 1)3 ) | OTCD- { -1= 0 TOI'“a
([x+1)(x+2)) -0, (w41 r2)=0, T

H'ralt, x= -1

'-Ho cHeTeMe {

x=2+1,
x=—1 4R X =~ 2

. "Heckomsko ypannennﬁ c omxoﬁ nepeuer:noﬁ oﬁpaaym'r COBOKYRROCTES
ypusuenmi ®CH CTABHTCA 3a7ada: HaliTy Bee TAKHE SHAUCHUS MepPeNeH-
‘Holt, KaXczoe Mo KOTOPEIX, ABAAETCA ROPHOM X0TA OBl 0ZHOTO BB JAHERE
ypasnennﬁ ,]I.na 0003HAYeHAA COBORYITHOCTH MCHONBIYIOT KBAADATHELE
-g(x)=0. : o LT o
. 'Hanpuxep, ypaprenue (x ( e )(x’—9)=0 DPABHOCHILEG COROKYITHOCTH

’ 2-_ . '
[:2 ‘1; 2 -rorna[ ; mm,aa l:x i; Hrak, x=11, x=%3.



Memmpemeﬂuaypasﬂeuuﬁ L
1 ‘Pemenve ypasmenms p{x)=0 moﬂox pammuus ezo. Aeoolt
waemu na muoacumens. Ecma p(x)=0.n p(x)=p, (%) p,(x) ... b, (%),
" 7o ypasmenze p{x)= Opannocumcomm :
S {p(x)=0,
py(x)=0
) -p.(x) 0‘ . o
Hpuxeppetuem x* +2.1:’z 3x-66 0; (x -i-2x) (3x+8)=0; .

e sera)oi (o310 [”__?fsfo;' i

lx= :tJS_ Omsem.—-z :!:J_

-2, Pemexme ypaxnmi& .nemoaox ¢6edenun noeolk upemwﬁ.
 Ecym B ypaBsiefuy HeOJHOKPATHO BCTPEUASTCA OFHO M TO %Ee BIpe-
eHHe, DABHCAINEE OT nepenannoﬂ TO nmcooﬁpaano 0GOBHAUHTE 9T0
_-'BHIpRMKeHNe gpyroﬁ Gyxnoli B peIlIHTEH YhenHenRUS oﬂmcnmuo BBe-
' ne:uuoﬁ mepeMeHHOMH, 8 HOTOM OTHOCHTENLEHC ZaHAOH, - )

- Tlpumep peusenua: (x* +8x+1)(+* +8x+3)+1 0; nyc-n. '

2’ +3x+1 =y, rorxa x° +8x+3=y+2; y(y+2)+1 .0; y’+2y+1 0;

[y-i»l) 0  y+l= O,y-‘—l x’+3x+1~—1 x +3x+2 0; [x——l

Omm il, _20 )
3. Ypamemcupemmﬁsammmem .
; fl=) . f(=}=
o Ypannenne ( ) Opamocnmaocncme {g(x)aao

2 +4x43 x' +4x+3=0, o
s peuenis T {,»+2x+m s
[,x-——_lmx—::—S R S

_ __x-ét ~-1. Lo H'mn, xz-«a Omeem —8.
 Lease yDABHEHMS Bblctuux creneﬂeﬁ _ S
- Ypaﬁnem flx)= g(x) HAgHBaéTCH qm,ecm f( ) u g(x) — [eJIEle



- annpame ypannenns . : C
Vpanneme mMga axt+bxi+e=0, aaao EasLIBaeTCS Gunsaﬂpamnm
ypagHeuEens. Hpu ero pemenun ne.rmm 3aMeHy xPetl Qopuy.na nopnet

-bin‘

HMeeT m xu.m

3,

t=
t=1; -

. Hpuxep peusenun: x"—'4x’+3=0-; 'x’.st, t’—4t+.é=9; [
. Jx= iJ_
1P -1, | x=1%1. Hm, -:tJ_ i= :1:1 Omeens. +3; .

Tpexunenmeypamem .

- . VpapHeHHe BuAa ax”"+b:|:"+c =0, aaéo n>2, neN HasuBaerca
.mpexunennun. TIpu ero pelueEMy Heaaior saNeRy =t g pemaior
'ypanneme at’ +bt+e=0, _

Ilfpusep peweuua x-—9x +8= 0, x*=t, '-91+8=0; [::f’

[x =8, [x =2,
|at=1; |*x=1. Hrar, x=1 aam x.= 20msem12 i

. Boim unesio ¢ — Kopeis MEOrowIéRa p(x] ax" +a,,2" ¢ taxta,
T ITOT MHOTOUICH MOSKHEO BHICATS B BHAR p()=(x-c)-Q(x), rme Q(x)—-
MHOroWIeH crenenn n—1. :

- IIpm mommaaan Ropneﬁ MHOrOUJeHA yuec'rno nocno:mam‘rb-_-
¢ TAKEM. y'raepamemeu. pauuonammpm KOPHAMU MHOIOWICHA

‘a,x" a4 +a1x+%,rnea° &y Gy oy 8, " — TiJIIe WHCIR, MOTYT _
m::nmhmm—— (mez, peN), npnqeu|m| —nmmmmh‘,]
ap— nememqnc.nala |(mup naamonpocwmmna)

. Ipumep pewsenua: x*—6a° +11x-6=0. I.Iemn xcopnamu AREHOIG
'ypannenna MoryT GLITE AETH ne:mwe:m wncia ~6, T. @, uMcaa 11; +2;

+3; +6. I[onﬁopouycw&uahnunaen,q'ro x=1 —-Ropenbgannoroypame- '
Inna,womax’ x* =6z +5x+6x-6=0; («* - +") - (52° ~5x)+(6x-6)=0

x-1=0,

4 ’(x 1) _5x(x 1)+6(x 1) 0; (x 1)(‘ --5x+6) 0; ,[x_"-5x+6=0;

x-.-l L
x= 2 x= 8.0msem.1 2; 8.

-

«,él__ﬂfe;ﬁpnumuewlm o o B .. - Do 65



PauuonaAbele YPABHEHHA - :

Vpagmenue f (x) g{x)  massmaerca paquoumauun, ecnn f (x]
u g(x} — panmoRaNLHbIe BrpaKeRHS.

Yro6H PENINTS PALMCEANLECS YDABHOHNE, na,uo
1) HaltTR oOmm sSHAMEeRATET: BoeX Apobet, BXOXZOIMX B ypasnenue*

2) saMeHVTE AaHHOE ¥ paBHeHe ne.uuu. YMEERAE obe 50 JACTH HA 00mmik
3HAMEHATENE;

3) pemINTE NOJYYEHHOE NEJI08 YPABHOHH®;

4) BcKRAIYETE B3 Kopuell nenoro ypmenna TE, mopne npenpamam
B HYJIE o6muil anaMeHATEIE,

: Hpuxeppeweuus.

1+ x-1 -1 z+1

2 ‘x*-1 6 -1 .8 .x-l
()—I_I'xl_l x4l 1
{ ~1+2(x+1)-6=3(x~1), { 2 ~T+2x+2=82-8,

2-120; . xt 21
2 -x-2=0, [x=2nmm x=-1,
x#tl; axwtl,

HMrax, x=2.0mseem, 2.

. lep_a'uhoﬂ'aawuel YPaBHeHHs

Hppayuonanvuven ypasﬁennex HABLIBAOTCA YPABHEHHE, B KOTOPOM
mepeuennaa COAeDRHTCH no.:( 3HAROM KOPHS M [IOA 3HAKOM BOZBOJEHNA
‘B IpobGHYIO CTemeHb.

IMpocreiimme nppannonamm YPaBHOHHT

\ | ‘Q(x_=_c:.ueNI | '\'f-=a. ”Ef\d

HeT

Ypasnenne om f(x) g(:x.‘] neN , PABHOCHJBHO ypaBHeHMIO

(=)= (x)



me f(x) g(x) hneN pamommmom{f((’;))>f“( )’.

Ypannenne =df(x idg(x +neN, pannommo oxHo# B3 CHCTON: -

{ (z)=g(x). - {.(x) =g{x),

f(z}>0 g{x)> OT

Hpuxepupewem - oo S .
I §-22°5 =-8; -2x-5=(-3)"; -2x-5=-27; -2w=-22; x=11.
Ormeem. 1., . ' . L P

' " a8 (2x+5)§ . x+8=4x1+20x+25,
2, Jx+8. 2x+5 {2x+5>0 {2x+5?'0; -
4x’+19:c+22 0,- [#=-2, x=—5,5, .
2x+520; 2x+5>0 orciofa ¥ =-2.0msem. -2,
e . [#'-8=8+5x, [+ —5x-6=0, [x=8,x=-1,
3 #' -8 =845z ; { 2-350; -{x"-—B?O;_ .‘{x’—:a;o;

 OTCHAA X 6 Omsem 8.
I'onasa'reAbele ypaaHeHHs

Hoxasamensivi My yPaBHeHNAMA Ba3HBAKTCA ypannms, P KOTOPRIX °
TIePeMEHHAS COAGPHHTCA B UOkAsATeNe -cTeNeHH HPH HOCTOAHEEIX
HONORKETENLHERMX OCHOBAHHAK, '

Hanpuuep ypasnem 2“+3 0 8"“ 3 +1= 0 nolcaaarenmue

Hpoqmeimne noxaaaramue ypmem -

. (x)={) -5 I q;c;o'mona . _ f(x)=8(x) " -m.q;c:d'na()jia

_VparneHne - q’(’) =b; a> 0 a# 1 >0 pannocnmo ypannennm
'-'f(x) log,b. : - C
o Hpu.uep pewenus; 3 ~2=0; 3" 2; x log,2 Omeem. log, 2.

T .87



Ypanneme b,a"’“"‘rl-ba ‘“-i- b a"""—c pamlocmmnoypanneanm

a™(ba" +ba™ 4. +b,a%)=c : S .

Ipumep pewenus: B8*—~2. 3"’-68 3"" ’(3’ -2) 63; 3"".-7=63;
3”‘393" 3’x22x40meem4 )

y CAg® 0 - [a*=1>0,
pannezme +Ba +C pasuocn.llbxocnc'reue {At’+Bt+C 0.

Tpunep peiuenus: 49° -8.T+7=0; () -8 +7=0; _

' x x —t, 7= =¥, . : 7,-27, x=1,

() -eTat- Q{#+a:+7 0; {t 7 woa = 1Hm°’ [7*=—_1-; I[x='o.,
Orgem.0; 1. S _ ) S
' YpanHense "'Aa”+Ba‘b"+Cb”-’=0 pannocnm.n_o YDPABHEHKIO

- fa

¢ Al — B 0.

(5] ] - o
. Ifpumep pewenus: 816‘+2 81* = 536" 3-4”+2-93"'='5-4"-9‘;

i Sx Lgis ’ WER ) kx_ . 4 J.‘_
L e OO
o L ' S 8:’—5t+2=0'

ORI O A

5) 7 w07V (5 f?[ﬁ’i?'.!x*_’

.t=_§_a6°t_"_-1' '- [-g- =};"x=_"(_)l';__. . [==0
Ay ——

Omm B}

Aorapuqmuﬂecleue VpaBHcHHSI

Jfozapmjm;wsecxuxu ypannenuaun Haamnamca ypa:sne}ma,
oonepmanme nepeuenﬂymuoummk :lorapxq:ua.. " -

]Ipoe're.ﬁmne uorupndrmmeypasmm .
| 1og,x=b, a>0, a1 ] llog {(a:) b,u>0 a#1 |




. ‘Vpapmemne - Iog. (x] g(x) a>0, a#l pannucmlhno cucTene:

[ N |
lr)=a o Foe,
1lpumep peweuua. hgs[s" 72) {g ;;gx #-1-72=0,
9 -72>0;
8= 9n:133‘ x=2, :
92723505 - 9~ 72>0 n'ralc,x .2, Om.sem 2.
B | H=)>0,
. puanensie log - /(x)=b pasmocwmsis cuoreme {4870 ¢
A g 2(x)=1,
- ' (Hx)=g(x).
- [#*~x-150,
1B-x50,

: Hpu.;ltepl _Iﬁe:w_enu.a log‘ﬁ,,,a,(.ﬂt:’I T l‘:) 1 A8-xel,
L i N : _ xa_:x-_1=('3ix)§l;
x’—'x'—'1>0; 2 —x-150, o -
8-x>0; 8-x>0,
18—x21, = {8-x=1,
(xt =4y T lae=12; o-mm.max-—-—z Omeem. 2.
Vpanmae log, f(x)= loga [x] ax0, a2l pamxocumo cHereme
{f(x)>0 ' {g(x)>0 . ' N -

{z)=glx} " |#x)=glx). -
1 x+1,56>0,
| Hpuxeppewenua. lg(x+1,5) lg { s15=L

x+1,5>0 s x+I,5>0 - .
x +15x -1=0;" x--2mx =0,5; o'rcm.uax=05 Omsem 05

Ypamem B, log, fl [x}+ b, log, f, ()b, log, (%)= clog, g(x} a> o,

1

h?lb@ﬁ&ﬁiﬁm@mﬁé@”' T el
' Lo e g(x)>0, e
f;"(-*) £ (x)x Xf ()= (x)

Lum



' Hpu.uep pewsenun: log,(x —1):|- log,(x—2)=log,(x+2);

- [toms((x-1)(x—2))=logs(z+2), [(x-1)(x-2) = x+2, [x* ~8x+2=2+2,
x=-1>0, . x~-1>0, . oqx>l,
Jx-2>0: _ C T ja=2>0; x>2;

x'-4x=0, [x=0,x=4 :
x>1, x>1, orcrofa x =4, Omsem. 4.
x>2; {x>2; -

 Vpaererse A, log? f(x)+. ,+A,log, (x)+Ao=0 a>0 @1, permaer-
oo samenolt log, f(x)=1.

Hpumep . pewenus: logﬁx—Slog,x 4; {ic:g,x t,
.. ST 3t~ 4 0;
) log,x:t. : To lpg=x=4, __2" x=186,
C|#=4 mam e= 1 TR logyx=-1; [x=27; [x=05. Omaem,is 05

VpasHeHHe f(x)“"“-b a>0 b>0 pmocn.nbno MIH _CHCTeMe
f(x)>o0,
f(x)=1,
g(x)>0, - -
log, f(x)- log‘g[x) log,fr eOIH baﬁl
e ypasnenmso f(x)=1 (g(x)=1},ecma b=1.
. Tlpumep pewsenun: x*** =1000; 1g(«**%)=1g1000; )
2 lgxt! 13-1:-‘;".-
(gx-2)ig==3; Ig =-2lgx-8=0; {r‘ 2t-8=0; {t=3mt=—1;
lgx=8, [x=10°, [x=1000, :
Torsa [lgx--—l [x=10"; [x=0,1. _Omeem.O.l; 1000.
-Ypasl-lel-mecmoAyAeM o .
' --Hpoemimeybasnememnym :




Ypamenne] flx | e x)[pannocmno oﬁ'be}mnennmypanﬂenuﬁ
[f(x) g(x), . :

b ——o T . - .
x=4-x, 2x=4, x=2,

Hpuuep peweuga. |x]-]4-x|. [ ¥

. x=—4+x; |O0x=—-4;
Omeem. 2. By } : | -
_ Vplilsnennﬁ_'lf (x)|=8 {x) PaBHocmlnl:illo ABYM CHCTeMabt: {; ((i));% (;”)’
| {f(x)= -#(x), :
gi{x)>0.

{ -x-8-—-—x, :

Hpuxep pewenus: |x’ x- 8|- X3 >0,

x*-x-8=x, .
niIn {—xBO .

1){ -x-8=—x, {x.*'—'3=o, {f:s,- {x.l—..j;sz—,-

—x>0 ~x»0; ~x 30 |-23>0; HTAK, x=—2\/§—.
g) |#' ~x-8=zx, |’ -22-8=0, [r=4 wm x=-2, ,
-—x>0 -x20; ~x 20, m,'x=—2._ :
Omeem,—2; 22 . :
. Vpasmemue |f(x)|=a,rze a>0, paBHOCHILE® oﬁ'bemennm ypaBEe-

it f(x) 4
fle-s. .
ITpumep peusenus: |x’+5.1:+6| 2; [ :g;:g__z_z :

x* +5x+44=0, fx=-1,
x’+5x+8-—0- x=—4, Omaem. -1 -—4

: Hpn pemem Go.nee CAORHALIX ypamemm c mo.qyaleu mo
1) nasiTa OII3- ypannenml,
-2) Ha¥Ty HYAY BeeX HOAMOAYIBELX GYHRIAI;
3) ofosmaynTL HalizenHLe Hy1H Ha O1I3 U pacbuTs 0,]13 Ha mal'repnam,
4) nalfTa pemenyn B xa?kﬂom WHTepRaNe I 06523aTeIBHO IPpOBEPHTE, BXO-
© puT x| Haltfeinoe pemenue B paeémarpnnaeuuﬁ HETOpBAN. .
. Hpusep petienus: |x+l|+|x —~5|=20 . Baipasiterua £+1 ¥ % -5 paBHL
Wm-— HYMo, et x=~1 1 x=5 COOTBETCTBEHEO,
-1 % nommypaocmmpmacnemnmewpncnyqaa
Puc. 43 (pc- 43)

"



D N £ R P L
|12 +5=20; | -22=18; |x= -8 marc x——-8
' If[-': ~1<x%B, . ~1<z &b, . N
o | x+1-x+5=20; 0x=14° m,-mpneﬁm.
III x>8, . x>5 x>5, .

T a1+ x-5=20; |22=24; x=12,_mu,fx=12.
- Omeem. —8;12. ' ; ) T

-TpumHomeTpmecme ypaBHeHus
Tpusonomempuweckumu, ypaEROHNAMA HABHIBAXOTCA ypapHeHnd, :
B ROTODPBIX HeHBEECTHO® (nepenema} ‘BXOfAT  JHIp . ToR. anan

Tpuronoue'rpxqeclooi :pymcqnn

|  Vpasmemme cost=a _ | | __Yppx‘nexne ,sint,--a |

t=(=~1)arcsina+n;} -
“nelZ

cost =0 |l t=—tan, neZ | 811'18=_=0_ fom,. neZ | '- i
) ° h - - ﬂl_. .- - — -

‘L I " | sint=1 [=w|x=——+2mn,neZ |
[Tcost=1 [ ™[t=2mn,nez | - * R '

Ucoat=—1 [»{t=x+2rn,neZ | -

|sine=-1}—> :'c=_5—-,§-+'21m, neZ

[ Vpannem:e ﬁ'-t:a U ) [ -Y[:a'an.'_nem:e-e-tghé [
| S d= aretga-rnn. nez _ i l t-arcctgaﬂm, rneZ
N

—

=—-+1m nez
2




HexoTophie TPHIOHOMETPHYECKHE YDABHEHHS ITYTEM TOMACCTBEHHEIX:
- itpéo6pasoBARAN MOXHO IPHBECTH K YPABHEHHIH ¢ OXHol TpuTOHOME-
rputeckolt dyaxnuetl, a MOTOM CZeIATS 3AMeHY H npunecm ybasHenne
" K aJrefpandyecKRoMy.
- ITpumepts peuienusn: o .
L. sin’ 2+ 4008 =2,75; (1006’ x}+ 4oos =276,

) cosx=t,
—cos x+4cosx—1,75 0; cos’x— 4ooax+1 76=0. { 45 +1,75= 9'
. — I ’ I = 1 :
: 00_3-"1—" v T-(-jrt-a"'mx_-_z_’ x= i—+21m neZ,
b=pwmm b=, e 3

cosx=—; |xc@.
2

" Omeem. t-%--?_Zurg,_:_iri é'.Z‘

8 "—4- ?gx-;t'- - [tgx=t, R
tgx t+T=4' #?-4t48=0;
tgx=t, [t.gx =1, |x=Z+nn, nez,

B o, 'TOT; .ua 4.
t=1ynm £=3; ; Ltg== O P mtg3+1cn,nez

Omeem -z-+1m arctg3+m neZ.

L2, tgx%éctgx =45 - tgx+

'Ypalmenna, npanaa qam's Ro'ropmx PABEA 0 qacTo’ MOMKHO pemn'ra
‘pnanomenneu BX JeBolt v;am Ha. nnoscn‘rem - ;

Hpuxeppewenua. L .
: sindx = sinx sm5x sinx=0; j-
' Zain 5"’2“”'?9@?";‘ =0; sin2ecosd=0; [ z;g
. 2x¥m,n;sz, : x=%,nez,
=3 NI R

8 &

e 3t i .

. 26 8 " : . o

.- 'TpEroHOMeTpHUeCKOe ypaBHedMe BHAS d,uin’x+asin*’xcosx+
#aygin*Pxeos’ x4, 43,008’ ¥ =0, Bee UIEHE KOTOpOro MMeloT OXHY

s
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H Ty ke CTeleHb E o'mocn'rem-so anyca 1 Rocnnyca uaamae'rcﬁ odno-
podusix. Oanopqunoe YPHBHEHMHe NEPKO APHBECTH K YPABHEHHIO OTHOCH-
TenBHO tgx , 6CHH BCE €r0 WICEH PaafieIuTs Ha cos* x . IIpu aTomM, eca:
a,#0, To Takoe .ue.nenue e upnaom K moTepe nopneﬁ Ec.zm a,=0,
TO cosx cAeIyeT memsacmﬁm

prwppewenu.a: ’ .
sin®x - 3sinxcosx+2cos’x 0;

gin’x . 3sinxcosx  2co8’x _0 tg x 3tgx+2=0

- cos’x ~eostx ooa’x
S tgx=t, Jtgx= t, oo tgx 2‘ x= a:;cthHm,neZ
#-3t+2=0; f=2mm t=1; na tgx-l; x=-l4mn,neZ.

-. Ome'em. arctgl2+1rr.n, T+1m, r;gz.

Ypannenne aoosx+bmnx cpaanocmnoypamem sin(x+qa)-—l- --f:-—, '
e r=val+b* q) arcam-g-— ' '
Hp'uueppeuieuus: ' :
’ sinx-l-feosx 15 .
1
J1+(J—) J1+ 1+[~/:3_)g
Jé— 1 L i3 -

—sinx+ 3 cosx--é—,oos-3—~smx+sm-§—oo§x —2—,
ain[x.;._a_.)__;-,xq- e (=1 —-+1m neZ, |

'x---»——+(—1}" —tan, neZ

Omeem. —?+( 1) —-—+1m neZ
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Mpaduyeckuss cnocoﬁ peleH1s ypaaueunﬁ

Yrobe rpadHiecky pemaATs ypasaerue f(x)=g{x), cnenye'rnoc'rpom'h .
rpaduxn Qyaxmuli- y=£(x) x y=g(x) n naﬁ’m aﬁcm[ccm TOGOK
-'uepeceqems upc'rpoemnc T'PadpAKOB, .

_ H_puateppemgm (-;—] x+1 Tioerpone Boanoﬁcnc'reuemoopgnna'r
rpadurn QyHKIEE y=[-;—] uy=x+1 (pec. 44), gaxo.qn_m aﬁcn—nccy

TOUKH nepememm rpatpmcon x=0.
Omasem. 0.
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§ 15. Ypanueuun C Aam nepemeunuuu
~YpaHenrie 1 ero pewenus

Paaenc'rno, eonepmameeme nepeue}lme (aemecmme), nasmnae'rca :
' ypasnenuen ¢ daYMA nepeMeniiMy (ReUsBeCTHEIMY). :
- Pemeuneuypamemcmmnepememmf( s )= 0 nasmamcal
- yHopARoYeHHAd DIapa Ymnced, KoTopas UpeRpamaer ero B HpaBREAbHOE
paBeHCTBO, el fa850 YpABHEHHS ¢ ABYMSA EPeMeBHEMU £ B ¥f, TO NPRESTO'
‘Bsamempemennﬁnanepmmmemcmmanaqeanemepeuemﬁx,
a Ha BTApOM —- SHAYEHHE Y. ’
. Hanpumep, naput (4;8), (3 4) (~8; 4) (—-3 -4) _ pemenns
ypaBHeERa x’+y’ 25, ommaxo mepw .(135),' (2;8) pemenmamn
ypasmenus x*+y* =25 me GyfyT. YpaBHeHWS ¢ ABYMA NeDeMEHHEIMHA,
© EMeloiINe OfHH ¥ To me DellieHns, HASEIBAIGTCA PARSROCUABHBLMY,
Ypaaaenna ¢ m;yua nepeuemmn, ‘He mmme pernoHmit, TAKKe
‘CYNTAIOT PABHOCHIABEMME, )
, Rmmmmﬁcmmmmmmpnnmpemopamom
] pacbm( ypaaueuua c ABYMA nepemel-u-lbw.u
I‘pa«punox YPGOHENUSR ¢ JOYMA NEPEMENNBIMY X ) Y EA3LIBACTCH
- MHEOSKECTRO BeeX TOUEK KOODAUEATRON IMoCKOCrNC noopmmm (x, ¥
- rie Hapa (¥; y) ABIASTCS POINERNEM COOTBETCTEYIOLITO YPABHOHNH:
_ Pp@mypummmwwmmwm@mmm Tpadur
ypasnenm; TONLKG TOTAA ABAASTES rpa@mu dYHEROEH, ROTIA xa:m(aa-_
OpAMAaf, NAPAJIeNEHAL OCH Oy, nepecercaemero He ..
. Goabite, weM B o;moﬁ TO4YKS, .
Hanpumep, . maolpamenanie Ha PHCYHKe. -
45 nonyonpymmcm — rpaq:mn q:wnxunﬁ

y=yd-xt (BepxEadA nonyonpy}!cnoc*rb)' 0 : =y
A y=-yd-x® (amwmEaa HOXYORPYRECCTE). . '
. Hx ofnegmaenne — BoA or.pymoc'rh rpadmﬁ; , y_n-\h'—x’ :
5;1:be.small:n.ﬂ:n':+y’l 4, - '?!Pu-c45 ;

Y




. - Tpadurs Hercoroprix ypasmenmit

Ypavaeraue

_ Onucanne

Sy =R

ORPYHCHOCTD ¢ IieH-

| Tpomt (0; 0) panmyea R

(x a) (y b) =R?

‘OrpyHOCTD ¢ UeH-

TpoM (a; b) panayca R

.. r.';x+lb;:;+g:.-.—-0
(a*+8720)

a4y

' Hpam

eony a=0 » DAPAJ:
ne.m:aaocnOx,

ecom b=0,papan- -
JeavHa ocH Oy;

[ eciit ¢=0; npoxoxur
| wepes (0; 0)

x=agt +by+e

-1 3

wY

IiapaGona ¢ BepmmaEok

o2)

'Ech a>0,BeTBR

HANPABJIOHLL BIPARC,

‘lecnE a<(, peTBE

HANPABJEHLL BACBO .




Oonvanue mabauy

Ypauuenue 0
|<[+|y|=1 KBanpat, GeHTD Koro-
S | poro neskurT B TOUKE °
. (03 0), mmaromanm,
paBHEL 2, fexaT Ha

KOOPARHATHEIX 0CAX

. IIpeoGpasonalue rpaduke ypanmenus F(x; y)=0
3 wme | ; - { . Teomerpuveckan .
¥ . peabpasoBaBEsE - .
- Ypapmenne, _ 11__ 6 - namoorpanux__
'F(x—b; y-b);_-(j Tlapannexinoe nepexece- - | ¥4 Flx-a,y-d)=0
. - { mme rpaduka ypasmenns

F(x; y)=0 BHa BerTOp
ﬁ_(a; b)

bl----
‘D T
o F(i,'y]'=0'

x-

Fioha)o

YacTs rpaduia yparHeEns | -

F(x; y)=0 cupaBaor ocu
Oy (n Ha camoif och) ocra-
eTcda bes uauenennﬁ,_u aTa

RO ocht Oy

- '_F(x;|y|)=0" .

YacTs rpaguKa yparHeEns | |
| F{x; y)=0, pacnonosen- - -

Ha# BEnme oca Ox (1 Ha

- | camoil ocw), ocraeTcs Ges
HameHeHRHR, H 97a e YACTD
‘| cumMnterprunO oTOGDAKRAST- -
| cq o'raocuTenpHO ack Ox

'Zo._;_

Flx; y=0 ¥4 (x; |y|)= 0‘ '
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§ 16. CuCTeMb! YPABHEHWH

CHCTembl YDABHEHHH € ABYMA NEPemMeHHbIMM -

Hecroasko ypasHeHmall ¢ ABYMA neﬁeupnmun, OTHOCHTENBHO KOTOPRX .
_IOCTABJIOEA 38/5a9a HakTH Bee ofEé pelmeHEs, HASEIBAIOTCH CUCMEMOTE
ypasnenuil ¢ deyms nepemennvimy, Ilpe samacy cucrema ypasnemﬁ'
ofoanausercs cresa obponuRABIel UrypAOH crobroil. ’
" Pemums cucmenmy ypasnenvil ¢ 0oyms nepemennsiay osnaaer naﬁﬂ!
_Bee e PeIIeHNs M JOKARYTH, TTO CHCTOMA DOllloRAl He MMeer. ' _
 Pewsenuem cucmenvi ypacrenwil c doyma nepeMeniuny Hasunmca
napa sEaveHH# NepeMEHHEX, KOTOPAR OPEBPAMIALT KAKIOR ypanaenne
CHCTEME! B IPSBHJABEOE PABEHCTBO. Hanpmp, mapa umcen x¥=3, y=2.
{smmae'rca rak: (8; 2)) ABAACTCA. pemetm&n CHCTeMEI ypannexmﬁ
J2x+8y=12, .

x—-y=1.

PaBHOCHAbeIe CUCTEMbI YPABHEHMH -

CHereME ypasHeHHI ¢ ORYMS NepoMeRHLEIMR, MMEIOIIHAe OXHH B Te
.38 DENTEHHST, HASLIBAJOTCH pasHocunsRsiMu. CHCTeME! ypasHeHul, He
nmejolIRe pemennit, TaKkae HASHEAINTCH PABEOCHIBHEIME, ’

Teopemsl o paﬁnocmnom CHCTeM ypameml:li
1, Echin saMeéERTS MOPATOK ypannemﬂi CHCTeNMH, TO IIOJIYTHM cnc'reuy,
pannocmxym AaRaoi. - ]
x+y=10, -y 0
Hanpwmep cmem_ {x -y=0. 123 [.1:+y = PAPROCHILHEL
2. Ec:m o;mo uz ypasnennﬁ CHCTeME! 3AMEHHTE HA PABHOCHJIBHOE euy
ypasHeHHe, To TOYTHM CHCTMY, PABHOCHILHYIO ,nammﬁ .
5x-6y=10, |[x-y=2 -
Hanpu.uep, CHCTEME] {x +y=8 . n_ {x +y=3 panaocmm o
3. Ecim B cucTeMe ypannenﬁﬁ a3 o;moro ypalmenua BLIPA3KETh OOHY
TepeMeBRYIO Hepes APYTYIO NePeMeHEYIO H HOAYUeHHOe BhIpayteHHe
TIOACTABETE BMeCTO 9Toll IepeMeHNOH BO BTOpoe ypasaeme CHCTEME],
i KLY AM CHCTEMY, PABHOCHIBHYIO AaHHod,
y=8, _ |y=x-3, .
HMPW,_CHWHH {xa+y e {x’+(x 3) =2 pamm. g
4, Ecmoﬁuommnmﬁmcmaammemoﬁnepmypm- N
HASA, YMHOKeHHOTO Ha THCJIO ¢ # (), H BTOPOro;, YMEOMKEHHOT0 Ea THCI0

L



- B=0, aonaomypmwnﬁmumﬁeammenennﬁ 'mmo;rymcnc-
) Teuy,pannocmmnymmuoﬁ

[2x-3y=10, . [(2x-3y). 2+(3a:+2y)3 85,
Hanpuxep CHCTeMEL {3x+2y B " {3x+Zy 5

pasﬂocmnu.

N Cucmm AMHEHHBIX ypaal-lel-luﬁ ¢ A_.BYMSI nepmnﬂbw

ax+bhy= =85
C Ha mna.e'rca cucmea:oii .n.uue;iuux
ne'reua Bm { + b,y cz I3 > ) .-

ypaaum:! € DoyMma REpeMERNNY.

BoaMomaste CIyYal DoIleHH ) CHCTeMEL -

| Ve : - Mpaguueeran . Maowétreo
' " |. oArepnperammz . - - pexmenii
KoshdHanenTs Irps - i
HeM3BeCTHHIX (HepeMeH-
EHX) B YPABHEHNY He

OpONOPIMOHANBEH, T. €.
aby=ab

{ ayb, = @by, oEEAKO OHM o
H@ IPOHOPOHORANLHEL //':3"'53#*'&‘3 -
a,¢, #a,6, WM be, # by, IIpaMEle DApANNeTBAR |

' BeCKOHOURO MAOTO

KospdpropmenTh npr
HEHIRECTHHX (Tepe- -
neanux) h: c:noﬁo,ume
.- | 4NeHE! B ypABRHeHRH
- | iponioprHEOgANEREL, . 6. |-
ayby =8 e, =005
C b =be
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. Fpadmueckmii-cnocob peuerna cucreMbl :
ypam-leuuu C ABYMS nepemeﬂﬂbmu '

 Yrobu pemm'b cnc'reny ypannenni SPMM cnocoﬁox, HAZO:
l) BAIOJAEETD PABHOCHNLELIE NpeofpasoBaERa CHCTOME] TRK, 9rofitl y,qotS-
HO GEING HOCTPOMTE rpadurn ypannem CHCTOMEI;
2) mocTpoRTh rpadmrL;
8) nakive KOOPAEHAATHE TOUEK nepeceqem HOCTPOCHHEIX Jr:amii B'm
: mopmmmnanmmpememamcnmmmamm
[Ipusep pewenus: . ..

{x+y =2,

Myt ad, Hoctpons l'palpimn ypasnem:ﬁ. L Vi

x+y=2 (UpAMas, NPOXOXAINaA T6PE3 TOUKH

(0;2) n (2 0]) n x*+y*=4 (oxpym=ocTs

¢ nentpon B Touwe (0; 0) B panEycoM 2) (pue.

-46), Haxonmu TOURY Mepeceverus mrmmi: (0;2) -\

‘a (2;0). Hrtax, pemenutM RARHOA CHCTEMEL x’+y‘ yy

“aBmsmores napss (03 2) u (2; 0). Puc. 46
Omsem.. (0; 2}, (2;0).

PellieHre CHGTEMbI YDABHERHIA ¢ AByMS

-NePeMeHHBIMM CIOCOBOM CAOKEHHS : :
YpobGeL PeINATL  CHCTEMY © ABYMA nepeuennmm cnocoﬁox '

'maeﬁpaummo CAOMEHUR, HATO

1) ypamnxoaq@nmnmnpnomoﬁmmpeuemm(upnmpammx)

. OYTeM OOWIeHHOTO YMHOMeHHA ofouX ypaRHeHMH HA MHONKHTERH,

. MORoGpaHHEIe COOTROTCTEYIOLIHM 00pa30NM;

2} CAGMKHUTEH (IR BEIUQCTE) MOUNEHEO YPABHOHMA CHCTOMEL, ucumom

: opmy ms nepemen:m,tx., pemnn imonyyensoe ypannexme ¢ oamol

_ nepeumoit;

3) HaliTH sHaueHHe BTOpofi . nepemennoﬁ TAKAM e cnocoﬁou {(mau
nopcTaiobkol Halt feRHOr0 sHATRHA nepeuennoﬁ B moﬁoe Ha aammrmx

- ypanneanﬁcnmuu}, ) .

_4)aamcan.mew )
Hpumep pewsenus

{3x+'2y =5, Hoqneano yunomzn Teproe ypumexne CHCTeMEL

S5x—-3y=2.
'na 3, a Bropoe — Ha 2 rxonym cnc'remy fg:fgy li’ Hmenno '

CHOMRHKB ypannenna cucTeME, umeem: (9x+8y)+(10-6y)=15+4,
192=19, x= Hmmymmnepmeypasmena—S an'ropoe.



ﬁa_ﬂ,_ HOHY‘IEH CHeTeMY. {;;:"f;;iyﬁ "?5’ Cnomnn ToIeHHEO ypasEerze,

umeen: —19y=~19, y=1. Omeem. (1; 1.

PelueHMe CUCTEMbL YPABHEHWHA € Aayms'

NepPeEMeHHbIMH COCOBOM NOACTAHORKU' '
Irobel peminTs CUCTEMY ARYX . yPABHeHHHE ¢ ABYMS nepeuennmml
cnocoboM noGCIMANO6K, HAND:
1) BEIpaBHTE M3 OIHOTO YPABHEHTA CHCTEME! OHY IEPEMEHHYIO I6P6s BIoDYI0;
2) noacTaBUTE naﬂnememqmmnmypmeanemnno- )
AYIRTH ypannenne OTHOCHTeILEG BTOpoili nepmennoﬁ S
. 3} pemummyqennoeypaaneanen HaliTu mqemmﬁmpexeanoﬁ;
4) HORCTARMTE HaljeHHLe 3HAYCHHA B BHPaKeHHe RAA nepBoit mepeMen-
- Holt » monyumTL ee coo'me'rc'rny:omae SHAUCHH;
§) sanucaTe OTBET. .
ITpunep peutenun:

Py’ =34, (2+y)”+y’=34,-.4+4y+_y’_+y*="34, x= 2+y, :
' - 27 +4y-30=0;

x-y=2; Xe=2ty; x—2+y;'
x=2+y, x= 2;|-y, x'=-3, x=5
{y2+2yl—15=0; {y"-5 BAK y=3. HT&R’ {y=—5; i ¥=3, -

Om&em. (-3; '—5), (5; 8}).

Pemel-lue CHCTEMbI ABYX ypanﬂel-luﬁ c Asym nepeueuubm
METOAOM BEGACHHA HOBOH NTePeMeHHOM

IIpe pemeHnu cucrTeM Hemuueliusx ypasmeEmil, Kax IPaBMIO,
HCOONBE3YIOTCH PasIHYHERE KOMOHEAIIMM HeCKOJBKEX METOXOB DOMIeHAN
CHCTEM, B HACTHOCTH Memod eceoemm noeoll uepe;uemmﬁ '

Ipumep pewsenus:

1.+1

- =I2, : =a, .
x+y  x-y Lx+y a+b=9,
8 4 - Tyeme i 7 % voraa {3a+4b =7;
+ =T7. ~—=p, .
x+y x-y - x-y .
. N - N S
Ja=2-b, . [a=3-b, [a=1, g o LEEET
3(2-b)+4b="T; 1p=1;  |p=1. ToneTMeREL 1 -

. . . EDS
[x_+y=1; [x+y+x-—-y-—:2, {2x=2,| [x-—-_l, o
x-y=L; |xty-x+y=0; [2y=0; |y=0. .,  (LO)

.sg_'



§17. Hepaneﬂcm U CHCTRMb nepaneucm
' C OAHOM NEPEMEHHOM .

Hepaaeucma € OAHO#M nepemeHHoFi M UX peu.leuusl

Hepaeescmaou ¢ odnod nepemuoﬁ (nemsecmun} HAGLIBAIOTCA
AB& BEIDAJKOHHS C mepemednoil (HeMZBeCTHEIM), COSAUHEOHERIe SHAKOM
‘HepaBéRcTBa: > (Gonbiiie), < (MeHbIIe), -3 (ﬁoamne nin panno, He nenuue),
% (MeHLIO® HJIM PABHG; He: ﬁoahme)

Pemenuens nepmnemw HashiBaeTCa SHATCHHE uepeuennoﬁ (aemspect-
HOro), IPH KOTOPOM HePABEHCTRO IpespalijaeTca B npa.mmoe YHCIOBOS
HEPABEHCTBO.

Hanpusep, uncno 5 ApIgerca pemeaueu nepanenc-rna ¥’ -6x<0, mo-
cKoabRy 5°~6-5<0. |

Pewums uepaoencmoo osHAgaey naﬁm BCe eT'o PolIeHns Hm noxaaa'rb,
YTO KX HeT,

Pemenmama HopapeRCTSA ABAHETCS ‘nerco'ropoe nogunomecrso Aeit-
CTEATE/LABIX, UHCEN, .

Hexotopsie IO/MHEOECCTEA miic'rmmmx -meeu, nx oGosHauecHNe,
nsoﬁpamme Ha mopnnna-moii nmpsimMoii ¥ 3ANHCE B mme HepaABeHCTBA

Bannce
Haspaume OGamqem _ HaoGpaselme . B BES
HePABEHETBA
Upexozas npaMad (L—ec;; o), R | LULLlllitlltllllll, | 0% % < 4>
%upuwnﬁnpo- - -

MewyTox (orpe- | [a;b] | —#& 4— asx<h
2B0K) ' o P ' i :
mpomexyrox | {a; b) “ Lo 1. a<x<b

(METepBaII) . e . - :
s  [aib & M > | a<x<b-

nNpoMeRYTOK | . 4 ' o

S K (a;b] —W—” , oy a¢x§§l
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- "Oxonuanue madBuybe

mpoMeyToR (1y9) fe=ia] mm?t_“? | __“:a--_
L E—m; a) | -'xs,a_
(a';l-t-»oé) '_,‘xli'va__l :
[z +20) xda
PaBHOCW\beIe Hemmma

Hba nepanencrna HASKIBAKITCA pamemmmu, et unomec-ma )
HX PelIeHHHE COBOAHAIOT, Hepaneacrna, He mlelomze pemenuﬁ 'ram!ce
CIATAOTCH PABHOCAALELINE, - - :

. OBnacmuio Oonycmumux smmm&uﬁ (0,[[3) nepaBe:ucTBa ‘BABHIBAOTCH
MHOKECTEO SHaUeHHH TlépeMeiipoli, IpH Rompmx Bupa:mna B oﬁeux
gacTAX HePABEHCTEA ONpeJeNeHsL. T

Hanp:wep, OBIACTEIO HONYCTAMEIX anatmmﬁ nepwenm x >x ‘B
OFCH MHOKECTRO AeftcTBHTEARHEIR YHCe; A 06AACTHI0 RONYCTHMEIX SHATO-
Hﬁnepanenc'ma Jm-:x ARNAETOR MHEOIKECTRO [—-8 +=o) HOCKOAbKY

Bupaaeenne Jx+3 onpe.uemmo, sCIE Xx+850,

Teopémsl o pnnnoenmc'rn HEPABEHCTH . T ' ’
1. Ec.unnoﬁenmqmau nepasencmnpnﬁama onnon'romemcap nin
. BHAJsKEHMe ¢ IopeMenHol; 10 He TepAeT CMBICT npy AofoM sHaveHUH
TepemeREOH U3 obnacTy onpe,qeneana nepanenc'rna, TO no.uylmu ‘He-
+ - PABeHCTB0, DABHOCHIBLHOE: RARHOMY, Orclo,ua nm'renae'r, q'ro Hus o,rmoﬁ
- 9ACTH Hepaneﬂcm MOEHO NSPEHOCTH BO BTOPYIO enArREMoe- ¢ BPOTH-.
BomonozaR sRaKoM: 1 (x)%2(¥)<A(x), Toraa f(x)< h(x];g(x) Ha-
nptisep, BepapsmcTBa x° <x+2 7 x* =% -2 K 0_PARNOCHIBHEL
'2.Em06eqmnepanmmymmmampammﬁnaomoum
. e TIONOMRKTeALHOS THCI0 HIA Ea BLIPAKSHAE ¢ IépeMeHEON, RoTopad
' m@wmnmmmmmne eHAYSHNA M He TePSLT CMbICA Ea
. MHOIHECTEE ROMYCTHMBIX suauenuil nezanecﬂmi ana mmmro nqpanen-
c'l.'na, TO0 NOaYIHM nepanenmo, panaocmnoe}mnnouy

_ Hanpu.uep nepanemna 5x>10 " x>2, —;;-—-—-d H x<::’+1 pan-'
HOCHJIBHBL. . +1 . .



3. Ecit 066 wacTdl HepABEHCYRA YMHOMKKTE HAN PAsKeNUTR HA OAHO M TO
" e OTPHEATeARHOS UMCAC WK HA BRIpAXKeHHe ¢ epeMeRHON, Kotopaa
. tppobperaer XAUIL OTPENATEIbELE BHAYCRNS U HE TepAeT CMEICH EA -

| .MEO)EeCTBe JONYCTHMLIX SHaveHul HONBBeCTROM 1) AAHAOrO HepaRex- K
- ¢TBA, & TAKKE IOMEHATP anaumpmmananpmsommmﬁ,

| moMydnM aepammo, PABHOCBALHOE JAHHOMY. :

Hanpu.nep, nepanenc'rna %—)1 " -J-—-x 1 <arctgx s —Tax>T
Hx<~1 pasnomm - . , "
-4, Beau oﬁe uacTH nepanenma Boanec'm B neqe-myno Hawpanmylo .,

- c'renem. H ooxpamz. 3HaK nepanenc'ma, O ]IOJIY‘IKM nepanenc‘mo,
PABEOCCHILHOE JAEHOMY. -
Hanpmep,nepmmm%‘x +x <¥}3 xnx‘+x<3 xpomcwmnu
8, Ecnnmpmnepmnmopamommmpony A BPOPoe — TPETHEMY,
TO IepBOe HEPABEHCTBO pannocnm.no'rpmuy :

AHl-leFu-lhle HepaBeHcraa c oAHoﬂ nepeMeHHQH
- Jiunednvis - nepaaencmeom ¢ odnod nepemenwold X HASHEBASTCT
;mepanemnoma ax+b>0 ax+b<0 ax+b>0 ax+b<0.

Cxanu pemem meﬁuom nepanenma

| ax+b>0 :

axs=b




KBaApaTHUHbIC HEPaBeHCTBA
Esaapmumm nepaaencnwm EaskIBaloTcH HOPABEHCTBA huga
ax’ +bx+¢>0, ax’ +bx+c<0, “ax’ +br+e>0, ax’+bx+c<0 (a=0).

Pemem mnparnqnux mepamm

¢ l{na)xpmmenopmnmo
woma et +bxre>0|ax Pebx+e<l ax® +bxve0|ax' +br+e<o
a>»0,D>0 ( )
Ui (e )Y (“”'xl]u e
) 3 X)) o KT
+"1 ::x- Ufzgs +o0) | (xll ) U[x3,+m) : [x, %]
a>0, D=0]
B Bohaodl B R A %
+ # 1 Ul +o0} - _
Vel BN x
a>0, D<0
_ \-/ i I(--Im;-l-m) 1] (-oe;'l-ul_')l - ©
. S “
X
a<0, D>0 ( . ) ’ ( . 1
x, ‘x o oo 2, JUJ i —oo3 2, |UJ
A B VAR B0 Y et
a<0, D=0 ' o
x : (—w;..x.,)U ] .

. & i § (=o0j oo
T 0 || s e
a<0, D<0

x %] (-oo, #e) @ t-f-io; +69)




* CUCTEMbI AMHETHBIX HEDABEHCTB C OAHOM NEPEMEHHOM

ax>b; - faxsh, al'x‘?cb,,: -~ fax<b,
TR {azx>bp“m{azx<b: m{asﬂbp'"?r-n {“sx:"bs

HASHIBAIOTCH cuomeMmani deyx Aunelinsy ypaswenui e o&uod nepemen-
‘noil, (Buec'roanaxonb < MOTYT GEITh SHAKRK 2, &) :

Yrobm penmncnc'reuy HepaBeHCTR, HAJO KaRJ0e HEPABEHCTEO CHETe-
MEI PeHINTE OTHSELHOC, 4 HOTOM EaiiTH peImeHHe CHCTeMBl KaK IIepecedeqne
MHOKECTR pemennﬂ nepanenc-rn :

Bosuomme cnytmn PeIeHBA cnc-reu AMEeHEEIX: aepmnc-m

mmmmm: Pemenne | ero reomerpi- | T
ne]':anenm.(a>b) 1 - wetkaq mamOCTpaTAn . L ¥
% . x>3, y
{xbg, TaNNNY ¥ {x>2 %
x> x e(a; +o0) . xe(3;+)
% x<b, /WE
[x<:-, ‘ § b e x {x<2 2 x
x< ) . , .
: xe-(f"f ) x &(—oo; 2)
— 2
x>b 4 . x"l
' xe(b; a) xe(l‘ 4)
"y % x»6,% . L]
) [x>a, o P\ {xqa %—W 53 i
*¥<b Pemenmit wer Peinermit EeT

_‘Hepaaeucma BHAD f(x)a(x)>0 W f(x)g(x)<0
HepageneTso f(x]g(x)>0 pannocnmomm cucTeMaM:

f(x)>0;

| {g(x)>0

aom {f{x)<0

(x)<0

' Hepaseserso f(x)g(x)<0 pasmOcHIbHO ABYM caCTEMAM:

{ (=)<, {f(x)>0,

g(x)>0

2(x)<0.



PeiteHHe ABOHHbLIX HEPABEHCTB o
Heolinoe Hepapencto f(x)<g(x)<h(x) papmecnnsHO cHcTeMe
f(x)<e(x) I
m?asenc?n{ (x)<h( ) IR |
2¢-15-3, [22>-2, [x>-1;
) -Hpuueppeweum. -3<2:r: 1<.3 {2x_1<_3;_: {.2x§4;_ [x<2. -
'Toma(pac._mxe(—n 2]. A,
Omsem. (-1;2]. - - . Puc. 47
Apobibie Hepaheﬂcma
' Hepmamo f% ; >0 pannocmuomsyucnmuamnepanencm.
C o [Hx)>o, flx)<o,
' {g(’x):-ﬂ wi {g(x)<0
Hepammo;((z <0’ punommm cac'rem nepanenm: '
{ (x)>0, - {f(x)c,q, o

g{x)<0 g(x)> 0 k

.

HepapercTBO é(% #0 paBHOCHNBHO ABYM cHoTeMaM HePABOHCTB!

{f(x)>0, - {f(x)<'d

2(x)>0 2(x)<6. "

#(x)

Hepanenc-rno —(-T 5 0 ‘PABHOCHIBED }xﬁyu cmmau HepABeHCTR: :'

S .{f(x)mm{r(;m;_ :
Ipusepy perienus:. 8(3.’)*:0 g(x):io._

~2. - . . ‘
222 50. 1){2__.?;3 (o toma e 48y ALy

1.

x-T x>T
S xe(Ti+e) -0 Pucds
7 .
o e i) M
T Puc. 49

- . x & (—oo; 2)
Omeem: (-w; 2)U(7;_+oo).- L



_ _ OS5
2. 222 <o._1)'{2"‘ 1<0, {2.“1' {"‘0’5' - s

3._:‘:?0;' x<3; |x<8. PHC, 50
Toras (prc. 50) x &(~<; 0,5].

2 [2;.,_1;._0,' -{2x>1, [x>0.5.. : %"

. 8—2<0; |x>»8; lx>8
) Tor,na (p!lc. b1) xe(3 +oe) Puc. 51

Omeenn. (#0230 5}U[3' +°=) -

prauuoual\bﬂue Hepaaeﬂcraa

'llpoc-reimue nppannonanmenepanoacna R

qa'_-ml,:rwsl\' s ‘d_>a neN

222 2 S * P @

’-'?\',x_b-a'. neN

. "Xfx_ca, neN

Hepaseama SH{Jf(x >g(x) . %,d cg(x) neN panaocnmm ’
nepanenc'mau f(x)> &' (x) u fx)< g’“'(x)

Hpumep . peiuenus: 'I‘ Ux +x* -5x+6 <x, T X +.1c2 5x+6<x )
;-‘”x ~5x+6<0, (x-2)(x- 3)<0 Torna (puc. 52) xe(2 8) %

.Omsem. (2, 8y, o L o h. PeS2
s B ' [e(=)=0,
. Hepaaenc'moﬂdf(x <g(x) neN pamcnmomcrem? f%x;-:g’“(x)
i ) S I Mx )0 :



4-%>0,

Hpuxeppeweuua. J4x-x <4-x, dx~ x’<(4 x),
dx—x2 205

l__*""_l|

r<d, R x<4 x<4
dx—x2<16-8x+x%, {2¢°~12x+16>0, {x*-6x+8>0,
x{4-x)>0; o |xa-x)20 - fs(4-w)R0;

x<d, . [xe(-essd), : '
(x-2)(x-4)>0, xe{—o0; 2)U{4; +w) Toma (pﬂc 53) x[0; 2).
2(4-x)20; - |xe[0; 4). . 00777
Qmeem. fos ) T - e \‘0 28
N T Puc. 53

) Hepanenmo ’df >g(x) neN ,paanocannnooﬁ‘benmnmcnc'reu '

{g( )0, - { g(x)<0, -

f[x)>gz"(x) f(x)>0 -
Hpuateppeweuua. - '
J*-bx+d >2x-8.
2x-820, x>4, Jx#4,.
x’-—5x+4>'(2x—8)’- 82" ~2Tx+60<0; |2*-9x+20<0; :
{:::(5 Tor.ua(pnc 54) xe(4 8). - j‘W—}
’ ’ " Puc.54
2 2x-8<0,  [x<4, x&(~oo; 4), T
C Y |t -6x+420; Hxe-1)(x-4)20; |xe(-oo; JU[4; +o0)s
Ly . 55) ; —oo3 1 . - Y
'orga (puc. 55) 2 & 1 .- 4 1l .
Omaeern, (—_eo; 1JU(4; 5). - L . Pmesse
Hepaneacmo f(x >=.';fg(x) nekN, PARHOCHILHO CHCTEME f(x]>g(x]
. g(x))O
'-Hpu.neppemeum. e :
2x% - —'e>x=-4, 2 -x-220,
'Jéx -x—6 >Jx -4 { 7_4..)0.; . {xﬂ_4>0; .



[(x-2)(x+1)50, [re(—ei -1JU[2; +eo), - § —&&
_{Ex—2}%x'+2))>o; {xeg—;f;'-zﬂz;:u;. ST ‘1"&56 27

Torna (puc. 56) x €(—oo; ~2]U[2; +o0).
- Omeem. (~os; ~2]U[2; +0).

" HepaBeHCTBA C MOAYAZM

IIpocreilinne HepapeHCYRA ¢ MORYIOM
|x-bl<a | - | |x-b|za
| Peniermt mer ]-Ib-a'<hc<b+¢] Fxer |- |x$b-am.x;b+a|

HepanencTeo |f (x) |< a (r,u,e a>0) PARMOCHIIBHO .usoﬁmmy HepapeH-

f(:c)>-a.
t(x)<a.

oty —a < f(x}<a mmu cHoTeMe {

. - L B - ,-;g’+5x<6.
ITpumep petsenu,; |x "'5x|‘-<6’ 6‘”2+5x(6'{x‘+5x>—6: )

- {x +5:-6<0, {xe(—s 3 1), , .
= 245246>0; |xe(—oo; ~8)U(-2; o Q\Mﬁ % _\%1 N
* Torga (prc. 57) x&(-6; ~8)U(-2;1). - C Pwe.S7

- Omeem, (~6; -8)U(-2: 1).

Heparenerso |f (x)[>a rRe a>0, PABHOCHALEO oﬁ'be,nunenmo Hepa-

_-BeHCTE f(x) <4

-' f(x)>a. ‘ .

8—x>2, (%<1, . viuwl
ITpumep peusenus: |8 x]>2 4 x4—2 x>5-xe,(—-‘_=u_,,1]U(5, +oa),

Omsem (~oos JU(5: +on)



" Hepasencreo I f (x)I> g( pasnocmso obbennnenmo Hepasencm
S 1) els),
Flx)<~g(x),

Hpunep peuce_uus:_' -'|8x—2|>2:i:+1 [gi*giﬁ;:ll [::3;‘

28 53,
' x(__l__ [x<02 xe( ; 0,2)U (s +«-} Omeem. (—oo oz)u(a +oe)
5

Hepamlf(" |<g(x) pamocmmnom {;E:gzgggg)

2.
Y i
:n':l3

"l‘oma(pm: 58) xe[l-—— 5] Omem. [1—— 5] %

-Pnc 58

<5
. 2x-5<x, [v<5, |F %
I]’puxeppemeuua.|2x—~5|<x [Zx 5) x*'{3x>5 [

Hepanenc'rmlf(x > |g(x |pannocmmnepa.nencﬂy
f’(x):-g‘[x) maepaneac'rsy( (x)- [x])(f(x]+g ):-0
Hpunep pewsenua: |3+x|>|x}, (3+x) >*, 9+Bx+2?3a?, 6x>-0,
x>—--—6—,x>—L5 .Omeemn. [—1,5 +oo) o -
Ec.mxepuencmoconapm'r necnonmo uogymﬁ 'mnaxnna-r snatm-'
| HEA X, HPK KOTOPLIX BRIPAXKEHHS, CTOAINEe 1O BHAKOM MOAYIA, PABRO
HYmO, Haﬁnemeanaqemmxpaa&mm YHCADEYI0 IPSMYIO-Ha HAETED- |
BAJIHL, Ha KAXAOM M3 KOTOPRIX BRIpasKeHme NOX MOXYIOM COXPaKAeT JHAK.
.. A OTOM Ha KaIOM HHTEDBANS RACKPEIBAIOT MOAYIIE H POINAIOT HOXYYeH-
: ,Eymcnmxy anmeﬂ@emxpmeﬂnﬁmwmaerumémo
Ipusep pewenuss |x-1}+|x- 2|>x+3 o
. PaceMoTpEM Tpnc:ryqa.a(pnc 59) 13 ¥ «» 2 ¥ »
Cq Jeel, T Je<l, . A
h {1-—x_.1_c+2>-x+8' {x<0, xfo R Puc59 :
1€xK2; Ty [wsz coed . T T
2 {x 1-2+2>%+3; [xc-z' p“m"“‘ﬁ’ﬁ“ L
x>2 e fese, o RS ' ' '
3 [x-—l-’l-x 2:»:51-3' {x)ﬂ* xésf L e
Omeem. (—w,&)U(G -l-w) o e

e .



PQUJCHHQ pauHOHaAbelx HepaBeHCI'B METOAOM ﬂHTEpBaADB
"YrobLr pemuTh Hepaaenc'rno f{x)>0 (f (x)<0),tne

: (x~a,)x- x~a,
f (x)'=. ( al) 0, ( )

_.xfa..,,l)(x.—am);—-«-.(x—a»)

- mago: _ :
1) naoﬁpaan'rbqncna a,, a,, .+ @, Aa KoopAEHATECH npamoil (3171 aBCAA,
PacooJIOKeHERIe B nopa;uce BO3PACTAHESA, pasolhloT KOOPAMHATHYIO
OpEMyI0'EA 11+ IPOMeYTKOB, Ha KOTOPLX yEknas f(x) coxpanser
ceolt 3uax, T. 6. ecAM a, B 4, —coce.u;nne -roqm:, -romm xe a,,a,
cbynma COXPaHAeT BHAR);
. 2) OHpeAeIATL BRAKE Gy HRIIK f(x) Ha Ba:mum HB upoueacy'mos,
8) sanmcaTs OTBET. -
" Taxojt MeTog pemennu Hepaaeﬂc'rs HagkiBaeTCH xenioﬂou uRmepod-
Roe.
Ilpumep pemeuu;s.
© (x+a)(x+2)(x-1)(x~8)<0 . OGoam:m Ha Roopmnawnoﬁ IpAMOH
aym dynxnana (x+4)(x +2)(x—1)(x 3)= 0, Baiizen sHaK q)ynmmn Ha
“KRXAOM HPOMOACYTHE, ..
N/ FNSTENAE,
% 31 8 %
- _ Puc. 40

'Hs prcytika 60 sugmo, wro (x+4)(x+2)(x - 1)(.:—3)(0 écim
jxe(--4 2)U(1 8). Omeem. ( ~4; —2) (1» 3).. :

ﬂOKa3aTeAbHHe Hepaaeucma

leoe'reimue nomamumne nepnneacm

a‘<b,a_>0,a=1| o a">b,n$0,a¥l_| -

bgo"_.l B - <bk0 |

:f'-"P"“;?.ﬁ“ﬁ 3 I S I xeR .
[r<iog.p] [own8] - [a>wes] [v<iog,s]

o3



a®ep, av0, a1 - . [a™>b,a>0,a%1

If{x)dog b”f(x)>log bl ..-' |f(x)>log_| [f(x}dbg.bl'

Hepanencmo aﬂ’)>a‘("] “'}-ca'(’] , ecxd a>1, paBHOCHABHO
HepaBencTBy Hx)>g(z) (f(x)>elx)).
. Hepepencrpo o' >a®™ Sa’l"} <a®™), ecim 0<a<l, paBHEGCHIBLHO
HePABEHCTBY f(x)-:g(x] ( (x >'g(x)). . '
Hpunmepe: pewienuis: : ) '
1 T <T%; 8 2% <2; ~* - 20+ 8<0; 2 +20-83 0; s(x+d){z- 2)>o
O'rclonaxe(—oo —4]U[2 +o2). Omaen. (-oo. —4]U[2 +o).

(TT [TI £ -2<x; £ %ﬂj (e 2= 41)<0.

Oreroza xe[-1; 2]. Omsem. [-I 2]

Aorapuqmuqecme Hepaaeuc“m'a

Hﬁmﬁme aorapitbuﬂeme HepapeHCTRA

| I Jx<a
x>a
o] x>0




fenr@ee) - [emi)es

: Hepanenmo log, f{x)< log, s‘(x) pannocnmo. B

y m{ ()6 gy g1,

f(z)>0,

2) cucreme { (x)>g(x)__m 0<a<l.

(x)>o0,
Hmpaue
[

Br~8<2x+7, [3x<15, [v<5,
log,(ﬁx-s]clogs(2x+7) §2-8>0; {5‘;}8 {:&'>_1,6.

Toraa (pue. 61) xe(l,s, 5).0Omaem. (Ls 5). %\w—k
Hepaserctso log,, f(x)<log,, g(x) Puc. 61
PaBHOCHJIbHO 0/BOIMHEHHIO CHCTEM HEDABEHCTB
Wz)>1, k(x)>0,
fle)<a(e). m {111
(x)>0 'f(x)>g(x)’
a (.12) >0, i
Tpumep peutenus: li:ag‘m (x + 3] >1, lt:bgﬂ1 (x+3)> log',M (x+1).

x+1>1,
1) [x+3>x+1, {x+1>1 {x>0 x2>0; xe{0; +eo).

£+1>0; 9?""‘23 0x>—2._
o xet>0, o [x=-1,
“2) x+1<l, x<0,
x+8<x+l, |0x<-2, '

x+3>0.  |x»>-3. Her pemenmii, HOCROLKY HePaBeHCTBO
0x < ~2 He HMeer pemennt. 2 -
" Omaem. (03 +).



MeToa HHTEPBaAOB (0BOGWEHHLIA)

" cho.u:,aylé"rca npm pemennu y‘“ nep'ane.nc'rs
Hxj>0s (.t)(O f(x)>0 y-}'(x)
flx <0 Me'ron OCHOBaH HA Tou, wo /\ I /

oK 103 : 'Y J ¥
" (BO MOXRET H Be HAMeRATE) (pre. 62). / ' '
Pemas HepaBeHCTEO MeModom - ’

. UNMEPEAnos, . Puc.62 ,
. Hazmo: : ’ ' o oo
1) mafiTu ofnacts onpeeneRys HyHKIEM y=f (=); :
_ :2) nadtrn suauerus X, UpH KOTOpRIX q:oyumma PABHA HYJMIO (uaﬁ'm HYRE
. drymxngmy: f(z)=0; :
8) pazbHTEL OGAACTE onpe,nem& Ha npoue:ny'mn, smnuﬁ H3 KOHIOB'
KOTOPOTO ABJAETCA KOpHeM ypaHeuns f(x}=0 mm koneunol rouxol
. TPOMEIKYTHA OIpeeneHst GyHKIEE § = f(x) ' o -
4) ompegenTh, 3HAK )'(x) Ha Kamou Hs oﬁpaaonanmnxca
. TIpoMesyTKOB; -
5) 06'BOARHKTS IIPOMEYTIH, HA ROTOPHIX: dyEKIAT f(x) y,qonmnopae'r
HEPaBEHCTRY, 5O uao:icec-rno pemelmﬁ .
Hpumep peuwsteHur: ’
(8x—6)log,, x>0.
~ TIyers y‘-(&x 6)logmx Diy)={0; +ao) Haiineu Ayau GYEKIME:

(3.1:-6)103”:: 0; [3.: 6= 0 [x 2,

'-uobneer menawhmummnm
- TOYKAX, Ife ee 3HATeHNKe DABHO HYNIO

P L LT Ay

log,,x=0; jx=1.

Paaoﬁbem oﬁnac'm onpefeneHHs HYHKRUAY HA TPOMEKYTRHA TOTKAMY 2
u 1 % Haligem aaxy GYHRUHNA Ha KAXKIOM IPOMEKYTHS.

0 1@ 2 %
Puc, 63 '
H'rau (pnc 63), xe(l 2).0meem. (1 2]

*



Fpadwuecinit cRocob peleHra
HEPIBEHCTE C OAHOMN NePemMeHHON

Ona

_ rpadiYecKoro penlek I ScpABe TR f(x)>g(x) nmomoc-mom
rpadumxn byrxmak y=f(x) u

ny =g(x) B BHIEPATH Te IFPOMEIKYTKH OCH

aGenmee, Ka KOTOPHIX Tpaduk cpymm y=f(x) pacmonoxen Butimte .

rpaduka qwnmmn y=g(x).

Puc.64
TPHrOHOMETPHYECKME HEPABEHCTRA
Pemiepue sepabencts sint>aq, sint<q,

. Mpumep peurenus: log,x<4-x -
Ilocrpoum rpadmxe pyekmne y=log,x
# y=4-x B oxHoli cHcTeMe KOODAMHAT.
I'padura nepecexaloTes B Toare A ¢ abenecol *
x=3, Hapncynxaano,mmnmecmou
pemeAnit ZaHROTO HepABEHCTBA SBIAGTCH
npomezcyTok: (0; 3].
Omsem. (0; 3].

Hepa- 3uauenne
BeHCTRO | a<-1 =l€ax<l . a>l
' arcsina+2m<t<u—arodna+2m, - Pemrenuit
: sint>l_a_ teR neZz e
Hepa.. F—
Begerso | g1 ~l<a<1 a>1
sint<a Pen;rnqﬂ —w—msina-l-z:::s:;‘caresma-!-mn, teR
-Pemmenepanencn 6qst>b. cést<b
E-,Hepa- " Baayeune
S atnibad BE-L3 C ~1KBel b>1"
' - —arccosb+2nn <t <arcosb+3mn, | Pemremmit
cost>b teR neZ Her
‘A.Aﬁreﬁpanuuﬁ‘ﬂ'pm - 91



Oxowsanue madnuysn

 Sxauenne

Hepa- : : _ : -
BENCTBO | h<—1 C . =1<b&Ll -  b>1
cost<h __.Pelnn::l!ﬁ. mmbf%n<tn<e2;—mb+gm,_ teR

| Pelterine HepapeHCTR tgtra, tgt<a

Hepasenereo _ .aeR
tgt>a | arctg.a;-{'-imd-:—;%un',:_iéz
tgt<a _ —%—+m<i<arctga+m,néz

Pemente BOPaBeHCTE ctgt > a, ctgi<a

HepapencTso GER_

cigt>a mn<t<arcciga+mn, neZ

ctgi<a arectga+nn<t<ninn, neZ.




§ 18. HepaBe#CTBa C ABYMS NIePeMEHHBIMA i
'PelueHue 1 rpadmK HepPaBeHCTBA _
. Pemenuex nepaseicmea f(x, y)>0 (f(x y) <0, f{x,y)»0,
=, y)< 0) HASLIBACTCH YIOPAROYeHHAS Iapa THces], mmpaanpenpamae'r
ero B IPARKILHOE YACKOBOS HEPRBEHCTEO.
Tpagurom nepaoeucmcu ¢ JoYMA nepeMennMY X U Y HASHBACTCH

nmomec'rno BeeX TOUOK KOODIMHATHOR IACCKOCTH ¢ KOODEHHATAMM (:c y)
e KKIAS IApa (x y) ABAAeTCA PelileHHeM TAHHOTO HepABSHCTBA.

B I‘pﬂ@ﬁxm-nemw&pmuepanem
AR - yrox+b

7’2
.

27

.-




- x(cy‘f-l-_by‘l-_c_,- . tPayt vbyre (x-a)' +(y~b) <R

¥
o/

N

7

" TpadHIEcKMit CNOCOB PEIlieHHR CHCTEM
'HEPABRHCTB C ABYMSI NEPeMEHHbIMM -+ - -~ - -
‘I-roﬁm noc*fpom’m_ Ha KoopaMRATHOK nnocrocTy peliteHne cxcTeMEl
" 1) PHOONHUTH PARAOCHILHEIC TPeobpasoBadus CHCTEMEl Tak, YTOBH
* YAOGHO GBLN0 CTPOETL rpadKke BeeX HEPABSHCTE, KOTOPME BXOXAT B CHC-
. 2) mocTpOTE 91% rpadUKKE B HaliTe nepeceueHne ofnacred. -
" Tlepeceuenue ofinacreil mpeacraBiser coGoll pemene CHCTEME Hepa-
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.
7

- Iy'.f(x)- _‘ i
. /4’.;///../. il
s

Cucrena {y( f(':)' AMeeT pemem!e, 8 HMeNHO — MHOXECTBO TOYEK, |
_. np:mémménink aampnxonanmoﬁoﬁnacm {puc. 35). _ E '
ITpumep peusenus. o : -

[ o ) - ’ . C-
~ HaltzteM MHOM0CTEO POIORH CHCTOMEL {x’+y <4,

x+y»0.

. , . Pie. 66 o -
.. MuoskersoM pemeRall-GepBOTe HepapeHCTEA SBASETCA KDYT ¢ Paiu-
_ycon 2 H DeHTPOM B Hauaje KoopAiEar, MHOKecTEOM petieHR ! PTOPOro
", HOPABEECTBA ABAASTCA NMOAYILNOCKOCTE. MHOKeCTBOM petlannslk cHCTeME:
. AIAnAeTCH NepeceeHHe PTHX maaeers, T @, MONTYKPYE (pne. 66)_.
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§19 Hmuenommamwmm |

OnpeAemuue YUCADBOH nocmp.osare/\wom .

Ecaw xaxaoMy RaTypaisHOMY WHCHY It OOCTABAGHO B COOTBETCTBHE
AelicTPUTeNbHCE UHCRO  &,, TO TFOBODPHT, UTO 34JaHA NUCROGAR
nocaedoeamenvHOCIRY: . o . U
al-c;'a,,--. Biome .

Hm, HeRoBAK IIOCAOOBATELHOCTD — - pyERIMA ‘nawypanmoro ap- .
TyMefita.

TJucno @, HASKIBUIOY uepeuac YaenoM nacuaocamexmocmu, YHc-
JI0 @, — BTOPHIM YJIEHOM LOCAEAOBATEALHOCTH, 1HCI0 a, TPeTLUM
H T. . YHCH0-G, HASKIBAIOT -1« 4B€ROM pTOR nocne.uonare.nnnocru, a Ha-
rypamoemnon—emumpox Ha aBYX coceHAX WIGHOB &,;.8,, -
JIOCHIEFOBATENLHOCTH YeH &,,, HAGHEBAIOT ROCALIYIOUM (no OTHOIIERNIC *
Ka)aa — upe&u&yu;uu(noo'momenmo K am).

Criocobbl 38AaHMR nocmmaaw\hmcm

HocaencBaieasE0CTE 4a0TO 3840107 ¢ BOMOMBIO Qopnyu&s n-z0 YAeKa, T.
&. QOPMYIEL, KOTOPAA HOEBOIAET onpenem WIISHH NOCASAOEATOABHOCTE
o BX HOMEpAam. :

Hanpunep, ecan noc.nqnonaremocwb 3agana dmpuy.noﬁ n-ro yjieHA

a, =ﬁ, TO HEPRLIO na-rbee_q_nenon COOTBETCTROHHO DABHEL:
_ _1__ 2 '3 | ;o 4, 5
& ‘ a! 3 = a’ = 5 H aﬁ , .
Hoc.nenonammoc'rb MOXKHO 38JaTh penyppeumuoﬁ q;opny.uoli
T, &, opMyaclk, BaIpazcalomel Mool YIeH TOCReNOBATSNBROCTH, HATH-
HAS ¢ HeKOTOPOTO, epes NpeARAYIHe (OFME KN HeCKOIbKO) 1ICHHL.
- Hanpumep, ecnm a,=1,"a 4,,=4a,+5, To nepeble WATE HoCHeA0-
BATeNEHOCTe! COOTBOTCTBOHKO DABHLL @, =1; @,=g,+5=1+8=6;
a4y =a,+5=6+5=11; a, =, +5=11+5=16; g; =4, +5=16+5=21.
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Buabl NOCACAOBATEALHOCTEH " -

TocnenoBaTemBE0CTH GLBAICT KoKexHwnie B SecKonedsie. '

I[oc.nenons:renmoc'rn Baaunae-rca xomnoﬁ, €cJIl OHA HMeeT Roneqnoe
KOAMYOCTEO ISR,

Hanpunep, nocmonmnmmmsumx na'rypanmm: -mce.u 10'
11; 12; ..., 98; 99 xonounan. '

Hoc)lenona'remom HAILIBAETCA G03pacmalowell, eCIIA Kamuuil ce
WIeH, AAYAHAL 0 AToporo, Soaplie MPeARAYIIETO. _

Hanpuxep nociefopaTensHOCT 2; 4; 6; 8; ...; 2n; ... BoSpacTAIOIDAN.

Hocnenonamnom HABHBAOTCH YO eaoueil, ecin RAKIEIA o 9leH,
‘HSYHHAA CO BTOPOLO, MEHhIIE npemymero

1. 1.1

Hanpuxep,noc.nenm'remwml 2 3 1 — e}

Apmp_me'rmea(asl nporpeccus

Apupmemunecxol npozpeccueldl HaSHBAETCS TOCASLOBATENLHOCT
8,3 0,5 Gy oy KK DOCHEAYIOUNE WIeH KOTOPOH, HAYKHAS CO BTOPOIO,
PoBeH HPOIHAYILEMY, TIPAGABROHHOMY K ORHOMY H TOMY X URCHY d, RoTopoe
HaSHBAETCS  PAIKOCINGIO apu@mmcm:! npotpeccun: a,.=4a +d,
neN.

B apadmMeTHgecKoi TmpPOrpeccHEH n-it umen onpegenae'rca no dopmyite

a,=a,+d(n-1), re n — nomep wiena, 4, '— n-it e, @, — nepsuit

'tmen, d — PasHOCTE IpOrpecchi.

Hanpunep, ecin a, =4, d=4,70 G,y = a,+99d =1+99.4=397.

Jw6oif wren apudMeTHTECKOH NPOPPECCHHA, HAUHHAS CO BTOPOro, PABER
cpeAHeMy apHPMeTHIeCKOMY COCSAHHEY ¢ HEM YIeH0B:

l; o YORIBAOIIAL,
n .

a, s + a,.,
L ;
Ecan Boe waensl H48K0TOPOIE HocKe0BaA™SHEHOCTHE, HAYAHAS CO BTOPOTO,

: : a . +a - e .
YAOBNETBOPAIOT YCAOBHK @, = %’— » TO 978 TI0CHe0BATehHOCTS AB-

ngeTeR apm@umqecnoﬁ nporpeccneﬂ,
Cymuanepmnuenonapnqmomqecminporpewm 8, %-n

Cymmy nepnux n YJIeHOB apmbue'rmecuoﬁ TPOrpecean uom,rm HafiTn
2a, +d(n- 1y, . :

Hanpusep, 1+2+3+...+100= 13100

i{%n__l)_ (1+n-1) -n=n’.

'nnotpopuyue 8, =

10=505;1+3+5+...+(2n~1)=



reommpmecxannporpeccm :

C I'eommpuwcmﬁ npocpeccuet HasKIBaeTCs menosammom b,,
By3 b3 ey By 4 oy KASKALIN WIGH KOTOpPOR, HAYHEAS CO BTOPOIO, PABeH pe- -
KBIRYINENMY, YMHOKEHHOMY Ha ONHO 31 To sme duono g (¢ #0, [¢|#1, b #0),

KOTODOS HABBIBAETCA mmex zmempumnoﬁ upospmuu.
' bia=b,-¢,rme b#0, g#0, g|l#1l, neN.

-

B mompnqecmﬁ ‘mporpeccn: p-H e ompeReaEeTes Mo GOPMYyne
b, =bg"?, rue n — momep wneEs, b, ~— n-i uneH, b, — DepBulll wren,
¢ — SHANMEHATAIb NPOrpeccHy.

- Hompusep, o b, =64, 925 0 b, =bg* = M(z]b-l- |

Mo,my.u ncamnorouemreoue'rpmecnoﬁ IPOTPeCCHH, BATHHAS CO BTO-
pOTo, ABARETC CPeHAM reoMeTPHYSCKEM. .n;nyx GOCOAHEX ¢ HUM UJISHOB:

lb |“an-1 L (m b =b,, bn.n)*

~ Ecomzee ueHst uncoBoll NOCEOBATEALEOCTH, HAYMHAA CO BTOpOrO,
yaomnersopsnor yenosuo |5, |=b, ; b, ., [mm B! =b, ,-b,,),T0 AamERA

* HOCASXOBATE/BHOCTE ARIAETCH FeOMOTPHYecKof Tporpecoredt, )

Cyamy nnepouxtmem seouempmecnoanpospe‘ccuu uomnonaﬁ-m :

[T A
)

1 3
Tl 3
+3 2

,q#l

_iﬁ__.z__z_
""2643 84

BQCKOHQ"IHO YGHBaIOI.Im I‘GOMQTPH‘-IGCKESI nporggccus

Becxonesno yOneanijon zeomempiieckan RPOIPECcURr —oaTo
GoCKOHOUHAS THOMETPHIECKAA Aporpeccus, GHAMEHATENR KoTopoli ¢ o
Mozyimo Mensme 1, 7. e. |gf<1. - '

CymMma Beex YeHoB GeckoBeqHOl yﬁmmmeﬁ reone'rpnqecxoﬁ opo-
rpoccHu S=b +b, +b,+...+b, +.. -.b;+b1q+b,q 4o thgt L - 6cTh KO-

Eefqmoelmcno, mpoeoﬂpeaenamanod&opnyue S-Tﬁa—.



§ 20. MpeaeA dyHidum

" NpeaeA $yHIUMHN y= =f(=}), CCAH x -3 o6
“Yucio b RasuBaeres npederom Gyrxyuy Y= f{x) OpE x - +oo, eCIK
KaxuM Out Bu 65110 uneso €20, HalijeTca Taroe ancnc M >0, q'rom

noexx>M mnome-rcanepanencq-nok(x) b|<£.
BarcLIBaOT TAK: limf( )=b. Hanpmep, lim-!—--o

‘Iuc.uobnaaammca TpenencM GYEKOAN ¥ = f(x) IpH X —>—co, GCAH
KakeM Opl HE GELIO WHesIo &> 0, Helizered Takoe uneno M >0, gro aaa

nce'x x<~M monnmmn@zinéacuok(x) b|<e
Banneummwm limf(x] b. Hanpunep, lz.m—l——O. .

Oueao.b NASKIBASTCS TPeIe0M YHKIAHR y=f(x) OPH X —5 oo, @CRH
KaruM 6nt 32U 66010 yHONO £ > 0, EafigeTes Takoe QHCNO M>D HTO IS

BCeX X TAKEX, TT0 |x|> M, smmonasemanepaaemno|f b|<e
8

1+x‘
- flna BHUMCAEHUS NpeNeNoB GYHKIME npn X =6 ncnmaym'r Taxde
TeopeMEl:
1. Ecan Li_;l}f(x}=a, liagg(x);b,-ro aiﬂ(f(x]+g(x))=a+b.
2. Ecau limf(x]=a' Iimg(x)=b O lim(f(x)g(x]]=ab.
f{x) e
#(x)

Hanpunep, lim =1.

8, Ecrn limf(x)-a limg(x)= baeo,,mum

' DmMmuu B TOMKE _
' Ecrr QyHkima y=f(x) -oupeseieHa B HeKOTODOH OKDPeCTHOCTH
TOUKRH X=4, xpoue, BOGMOMEO, caMolt Toqma,mmoA nmnae'rca
npederom @gynxyuu y=f(x): mpn- x, v .
CTPEMAIEMES K @, €CAN ARA MOCOT0 YHCaa S paf(®
¢>0 cymecTeyer Takoe uucno 8=5{e), wro Adepec-cieeesceseeeess
ANA BCEX X, YAORNCTROPANIMX YCAOBMIO  4l........_
-O<|x-a|48, MMeeT MecTo Hepasemctso , | %

|#(%)~4|<¢ (ome. 67). Bammesmaercs rax: it
' o a—3&

L
.
]
L]
L)
L
]
L
.
|
oy

% R

Hmf(x)=A anm f(x)> A, ecan x> a.
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JIDYTHMH CHOBAMH, qmcio A gpagerca TpesenoM dyuxuua y=f{x)
| TpM X —> @ ;B AJIA BCOX X, AOCTATOUHO GARIKAX K THCRY & B OTAHUHBIX
oF Hero, wormcnymmuemmqemme y= f(x] xak yrogEo,
Gmamoc'rpemaxmnyA .

) Hanpu.up. hm(Sx 6)=4.

Teopeuuoupenenaxq;ymmﬁ
L @ymmnemmumnomoﬁmmmpamme&a
2. Ilpemnmoannoﬁnengmnupaneuaminocmmoﬁ limc .
Hanpuuep,hm&'r 5.

3. Ecrm hx_r“;;f_[x) A, limg(x)=B,70

hm(f +g(x))=A+B;' ' - __l}_-;n;l(f(x)g(x:))=‘4.'3;
S e g

l}l‘n(cf(x)) ¢A , e ¢ — poCTOSHEAS. -

HerpepbiBHbie GyHKLIH
" @yaxoud y=[(x) EaskBaeTCA Henpepwerod B ToTKe x=a, ecin
CYIHeCTBYeT pejieNl GYHRIAHA B 9Tol TOURe N OH PaBes SHAUCHKIO GYRKIEA
. B 9TOH TOUKe, T. 8. limf(x)zf(a).(byma y=f(x) BTouKe x=2 Gyger
HeTpepLIBHOH TOFIA ¥ TORLKO TOrKA, KOIA BHINOARAIOTCA YONOBEST: -
1) pymxius y = f(x) onpenenena 3 Toure x= a,T. e cymecTye fle);
. 2) cymecTsyer mpefien. lunf[x) @YHRITHN B Toke £=a 3.
3)npem¢>ynmnnn'roqxe x=a panenmqem;bymcmaémﬁmq—
v Ee,T.e. hmf[x] f{a}).
,Ep‘ymﬁncnonaun,drymm y= =f(x) mpepumcmwne X=a,ecnn
" ang mwoGoro yacaa g0 cymec-rsyewmnoeqncno a>0, mmﬂncexx,
‘rarux wro | x~a|< 8, pumonHacTes HepaBercTEO {7(x)- f(a)|<s.
. Ecmfd:ynnnus Y= f(x) HeIpepHIBHA B KaXKA0H TOUKe HEKOTOPOro Ipo- .
MemyTRa, 10 te HASKHBAIOT HENPEPWOHON HE JGRIOM NpOMENY M.
TeopeME! 0 HeffPePHBHOCTE q:ymcmm
1. Ecam f(x) m g[x) ABNAIOTCA HOMPePHBEEIMH B TOUKE X =a , S —
Toure GyAyr nenpepbmnm H ynxnun f(x):l: 2(x}, f(x)g(x)



2 Ecm{i)yn;cm f(x)m g(x] nenpepmnunmmce x=a u g(a)#0,70

Iz}

B Touke x=a GyAeT RempephBHOR TazKe ¥ PyEXIHS )

chomm'reopeuln2 umomepmms _

1) MEOrOwLIeH Y= 8, +ax+.. . +a,x" - HenpephBHas qaynman.nmﬁoﬁ
Toure a€ R ;

. a‘,+-a,x+...-§-an_x

Hﬂ =

2)¢ymcu ¥ bythx+,. +b x"
OCH, KPOM® T¢X TOYeK, B mmpux sHaMeHaTels paaen By}

3) dyrkmmu  y=sinx, y=cosx, p=tgx, y=cigx, y=a’,
y=log, x y—'{f;,y arcsinz, y=arccosx, y=arctgx, y=arceigx,
y=|x[ rarxe nenpepmnnm BO BCEX TOUKAX 0BAACTH onpeneaem

_ BoiumcacHue npeAe:\OB GYHKUMH B TOUKE
Ecnx li)ym y=Ff(x) nenpe‘phmnanm x=a,T10 hmf(x] fla}.

menpephinna B0 BoeX TOUKaX amenoBol

g SD¥ __ csind 0 0
=0 cos® x+tgx  cos?O+tg0d 140 1

Ecam B peayasTaTe DOACTAHOBKE X =4 OpH naxoaw;em npefiesia mony-

- uaemmpmenne'rm[ g) TO HAAO: _

1) nopoSoBaTs PASIONKHTE HHCIHMTENb U JHAMEHATeTH APOGi Ko MEOKH-
TeAu, BRIIONHUTE COXPaNieHile, 4 NOTOM HAXOXHTD IPeReI; :

2) H3GABUTHCE OT HPPANMOHAKLHOCTH B sHaMeHaTeNe, HAXOIHTE npexen,
sinx -1 .

3) BOCDONB3OBATECA TEM, UTO 115}

#5246 -~ (x-2)(x-3 x-3
HBWP’ lms‘ x’—12x+20 = ((:c 2)][55-13) -l"’i“?’! x-10
o278 _ 1. e-dx _ lim J__(J_ ) J— J_=

2-10 -8 "-'1:/ =1 “’" -1

ainmx. 313_%[ sinmx mx nx ]= lim sinmx Jim X

hm : m—3
‘=% ginnx mx nx - sinnx =0 - mx 9 px
1 m . m
X - . 1= .
=0 sinnx r " n
nx
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§ 21. ﬂpOHSBON'IaSI

NpupalilieHe aprymenTa u npupallerme ¢y|-u<uuu
Tlyers pyExmES y=f(x) ompeneseHa B roumax x, ¥ x, =X, +Ax .
PasHOCTE ¥, — X, = A% nme&caupupammapeymmd, aPasHOCTE
f(%)-F{x;)=F(xy + Ax)—f(x,) massiBaercs npupauenues dynnyus
npx mepexose OT OHAYENHA  APIYMEHTZ X, X APLYMeHRTY
’ =%, +Ax . (puc. G8). Ilpnpamenne q:ymcm oﬁoanaqama Af nam
'Ay ve. A =f(z +Ax)-f(x). o
. Hanpuxep, ecan f(x}=2*, 10 A!=f(x°'+Ax)rf(xd)=(xo+ Ax} —xl=
=)+ 2 s+ (Ax) 2] = 2 A+ (A -
R "

OnpeaeareHne NPOUIBOAHOH : : .
Tpouseodnol pymmuen f(x) s rouke x, fxgrax)r,
(o6osmauator [(%,)) Rasmmserca mpemen HEAL S &
OTHOLIGHWA NPUPAINCHAA. QYRKUMA. K /
. TpPADAINERMIO APTYMEETa IPA yCAOBRH, WTO =
TpHUpPAUIeEHe APrYMEHTA CTPeMUTCA K BYJIIO, -0

+Th &

- et "."_“_“’2 ),

e Ax=x,—x, — npnpameﬂneaprynea'ra, X, U X%, - ZBA SHAUEHUN
HesaBMcAMO# mepeMenHOft us ofnactu onpexenenna dyHKIIN f(x)
f(xn+Ax) 7(#,)=Af — npupamenye dyHKImI B TOTRE X,

Hanpuxep,ecnn flx ) 3x’+2 TO f'(xo) lun——f—'?= I.

f(Fotae)-flx,) _ . B +ax) +2-8x5-2

Azs0 - Ax A Ax

.o

3(% +2onx+(M) ) GzoAx+3(Ax]
MHO “Ax M—a Ax
-Iim(ﬁxo+3Ax) 8%, +0=6%,. I . .
PyHEOINA, KOTOPAT HMEeT npomnmym B 'rouxe x,,, HAZEIBAGTOH
-_Mﬁepeuqupyeuoﬁaamﬁmowe. )
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Ecnn@ymmnammnpommymanmoﬁmmmpomnpoue-
acym, mmmpar,momﬂug@epenqupymmmnpmwxym

Ipomssonras dymxuau f(x), Aadxpepenuupyemoit Ha BpoMeskyTxe,
cama Aragercs dyERnuelt ApryMenTa X. ’

Tl BAX O e MpouBBoHEO GyaKiHE | (x) nonsym-rca upanmuu
H opMynaMi AnpdepennaposaNKa.

OCHOBHbIe NPaBMAa MWmHuupoaaHm , :

1. TIponsBOAHAR CYMME! DABHA CYMM® IPOKSBOXNLIX: (w+v)y=u'+'. .

2. TIporasogEas UPOHSBeCHAYA pannacyumenpomeneaaﬁnpousmmoﬁ
onHoit dysKnRE Ha BTOPY yRKIEM: (¥V) =uv+uv’,

8. TlocToAHHNIE MHOERHTEND MOKHO BMHOCHTL 52 SHAK nponaso;cmoﬁ'
(Cuy=cu'. : :

4. ﬂpommaa umommmnmsmtpopuyae[ ] L.

. IpB ycaoBuH, 9T v+ 0. v v*

5. TIpoussoanad cocrassoll YHRIMA paBHA NPOEIBeA RO HpoRaroaHOH
GYERIAR DO TPOMeRYTOTHOMY APIyMeETY Ha DPOESBOAHYIO BTOr0
aprymenta 0o HesaBucHMol nepepensof (f [g(x))] =r{g(x))-# (x]

0. comm =1(i), ae u=0(x), 0 4, (4} (+) mam =4 %,

TIponsBoxmuEle 3IeMOBTADHIX : ' ]
_C'=0, x’=L[kx+b)==k, | (Bued)=Reus
(x")uux""‘ - | (@)=
(ey=es | ()=t ws
{e*)=a*lnas . . -} {e*)=a"Inau’s

r__l_. I. .- , "=l‘ . .

(lnx)= pouk T o (lnu)_ U ) o

-_ 1 . . 1 . 42_1_ ., - u =
(lgx)= lees (log, %) = vk (lng). —lgeu'; (log.,u) ama
(sinx)=cosx ; (cosxf=—sinx; (Sinu).'. = péau-u’_ ;-
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Oxonvanue masALyyt

: Hmemumm
(texf=——s . (ooauy =l
. N7
- 1 (tgu)= ;

(ctgx)=_ sin’x ’ oossz’

’ ’ (ctgu)=——m—;
(arcsinx)= 1 : n :-:'

. J 1—';;2 N ) (mu)= _us >
(ﬂtl m‘ -x]‘=_ 1—.x= y (mu)=— : lf ~—;
(mgx)=T:xT’ - (arctgu).. 1+u 3
. _ 1
(arectgx)=~ o . (arcetgu)=— l:u’ :
(= )=x"(1+lnx); (u*)=u* {1+ nu)u.

l'eomerpmmn CMbICA nponsmﬂoﬁ

Iycrs safada GyHRIMSE y=F(x}, KoTopas mMeeT nponanonaym B
- TOYUREe X=a. ]:{pone.qeu KacaTeiLHY0 ¥ rpadmry dymrmmm y= f(x)
Yepea TOUKY (a. f(a]) sorga yraoeoll xosGOdUNEEHT NAN TAHTEHC YIVIA

10

x

MY KacaTeAbR0H H ROJOKATEABHEM
ganpaBineHueM ocd Ox GyZer paBex
TpOEsBOREOE HyHRIMH = f(x) B TOUKE

_.x=a,ne k=tgo=/{a)
© . Teomempuueckui

_emmen
rpousgodnoll: npouskoaEan GyRKIAA
y=£(x) BTOUKe x=a pasHA yrIoBOMY
ro>ddEONEBETY KacaTedbHOH K rpadury
pyaxnmn  y=f(x) B sToRt TOuUXe:’

Fla}=k=tga (puc. 69).

Ypasuenue xacameaviol Kk rpadnry
dymxunn y=f(x) arouxe x=a:

y=f{a)+f{a)(x-0). .



Hanpumep, mmmemoﬁmrpa@mym y=x'—4x
B Touke x=1 umeer Bug: y=~3-2(x—1) unm y=-1-2x, HOCKOABKY
f() 1*~41=-8; f(x) 2x-4; (a)=f(1)=2-1-4=-2.

Mexaumecmn CMHCA NPOM3BOAHOK . . .
EcammuanmnmannonaocnOxn e¢ ROOPEHEHATA HBMEHACTCH 1O
sakony x = %(t}, To MIrHOBeHHAA CKOPOCTH TOURN
x(t+At)-x(t)

vle)=lim == x'()
a yeROpeHMe )
o)l -—__”(”ﬁ‘”(‘) ~v{s).
Hanpuxep,ecnnmommnoaamny
. ____4 l—s 1 ..
. x(t) ¢ 3: TR

TO ero ﬂ{opoc'l'b Sy,ue’r mem IO 3AKOHY
t)=(x(t) [-——t‘ et +—~t’ +7t+12) =t -t’+—;—t+7,

_a(t)=v’(t]=[t‘ -# +%¢+‘r) =38 -_éé+%-
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§99. fipHMeHeH E NPOHSBOAHON NPH MGCACACBEHHH
GYHKUMH M NOCTDOCHWM IPadUKOB

- AOCTATOUHOE YCAOBME BOIPACTaHMS (y6uaauua) dYHKLLM
_ HocraToumoe yenoBRe mpsmannmpymnn Ecaw n xaspoll Toyxe
unrepsaia (a; b) 7'(x)>0, ro pymrmua j={{x) Bospacraer ma sroNM.
HHTepBATE (pnc 70, a)

_ Hocrarounoe yeXopme yOumamus dyscnms. Beos » ka0l Touke HE- .
reprana (a; ) f’(x)co mq:ymna y= f(x) yﬁusm Ha 9TOM HHTepBANe
(pee. 70, 6). .

Heo6xoaumoe 1 nocrumnoe yeJonHe HoCTOHCTBa (bynmum DyHK-
uun f(x) mocroARna Ha mETepBaNe (a3.b) TOrAa H TONBKO TOrAR, Korja

f'(x)= 03 namnoﬁwome mronn'repnana(pnc 70, 8).

vt
y=flx}
.
a0l * s x . .
L8 T 90°<a<180° 0 e b x
a . : ¢ o ) - e -

Pue. 70
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Bmpemymu (MGI(CHMYMNM Muunwmu) GYHKUMM

- Touxa uamnyua
Toura X, HASKBASTCH MO%-
Kol  Magcumyma (ROXAALHOZO

maxcumyma) GyEroan y=f(x),.

ecHHE HaBJIeTcs TARAA OKDECTHOCTE
TOURH ¥, , YTO JJ4 Beex x W@ aTof
OKPECTHOCTH BHITIONHAETCH ycnome

Mz)> (=)

HER)

| //0
%, — Touka uaacnum byEE-
gam f(x}); f(x) — MarcEmym
Syaxnms f(x). oo
Hanpumep, x=0 gaigerca

ToyKolt MakcHMyMa ANa GYRKIMA
_ y=l—.al:’.g u .y=4]x|l.

¥

. Tomnmuym
Touxa X, BaskBaeTCd MOUKod

- MUHEMYME (ROKGRBHOZ0 MURLMY-

#o) pymxnsu y=F(x), ecnu Hafl-
ReTeH TARAS OKPOCTHOCTE TOUKH X,
970 LA BCRX X 8 aTol okpecTHOCTH

Betnoxnsercs yenorme f{x,)< f(x)

.v
N
)
) —

X, = TOUKA MAHUMYME GyHK-
mme f(x); f(x,) — wmmBmMyM
dyrrmue f(x). :

Hanpumep, x=0 agagerca

'roq'icoi MEHAMYyMa O3 q>ynmﬁ
y=x*u yzlx[

\[/ N
' O'U_xsfl _ ;,...|,,|5‘.

Tom nascnma ®TOYRE mmyua mmam'cs mouxgMu sucmpe-
My Ma; OGOIHATAIOTCR TAKS Yoy s Y«
. BadeHHs GYHKIIHE B TOUNAX MUHHNMYMA H MAKCHMYMA. HASLBAIOTCS
 SRCMpeMYyMaMn Qyma;uu, oﬁoana!mcam Yoip » Yimax BAH f A

Heoﬁmom»oeycmueaxcrpewua(mpmd)epm)
. Eeam x, — Touxa skcrpemyMs Gyrrumm y=f(x}, 7o B 3TON TORKE
nponamnmpgmnymmnecmmnm(reopmwepm)

13



7(0)=0,x=0 — | £(0) ~mecyme- | 7(0)=0, mo x=0
TOUHRA BRCTPEMYMA erpyer, x=0 — Tot- |He aBNAeTCH TOWKON
' Ka BKCTPEMYMa - | SKCTpeMyMa .

Aoc’ra'rquhle ymoaun akcrpemyua

Ecan ¢yuxuus y={(x) nenpepusaag B T0uKe- ¥, W NPOHIBOAEAL
f (x) zsmmwananamﬁmm,m xo —Toqkaalcc'rpeuym@ym&m
y="1{x).

Ecum B TouKe X, mmnf(x] ' Ecnnnmnéxosnmf’( x)
H3MEeHgeTcs ¢ «+» Ha «—3, TO HIMOHACTCA C ¢4 HA ¢+», TO
X, — TOUKA MAEKCHMYMA x, —mmumuyua
CxeMA UCCASAOBAHMA GYHRLMW Ha

MOHOTOHHOCTE K BI(CTpeMYMbI .

1. Hafrn oﬁmc'rh onpegenennﬂ H un'repsam, HA Ro'ropm: dyuxIUa
BepepLRIBHA.

2. Ha¥ra npoE3pogREyIo.

‘8. Haﬁ'm KPHTHIECKHe TOIKH, T. o, nny'rpenme TOUKH oﬁalac-rnonpe
ReNeHRA, B KOTOPEIX upomomammpamnymmnecy-
: mecTBYeT. :
4, Oﬁoanamxpmmnewommoﬁnmnonpenemm,uaﬁmmn
POHABOTEON d XapaKTep NOBENEHHA PYHROMNEA HA KAXKI0M H3 HETEpBa- -
i m,namuemmmemmpasﬁmmo&mboumem.
. 5. OmpepemTTE OTHOCETEAbLHO Kool KpMTRYecKol TOUKH, ABEACTCA TN OB
' mﬁmmmmmmmm
6. 3anucaTh PeSYALTAT NCCACKOBANKA BYHKIUM: t:pouemy-rm uom'ron-
. HOCTH H SKCTPEMYMEI. .
- Ipunep. Hcc.ne.aonarbq:ynmmo y==x' ‘4x nauonomnnomnax—
Pemem oo
D(y)=R. tDynxnnanenpepmuanaR.
y' = (20— 42*) =4 ~122° = 42% (2 -3).
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Haxomxpnmecnnequw b(y" ) R; y’ 0, 4x"(x -8)=0,x=0
o x=3,
- Hanocnm KpPUTHYeCKHe ‘I'O'-IRK HA Roopnnnamlo npauym (pue. T1)
: onpeneumeu aHAK uponanonnoi . xapam'ep moBeAeHu: dyRKTIUE:
gm: yo - -

'\.?* Y E

{Bnaum \: n/ COOTRETCTBEHHO oéoanaqam yﬁumne H BO3pac-
_TaNHe HYRRIHH.)

Hrak, pyRRIuEs yOuIBaer Ha TpomeskyTre (—so; 8), noapamew BA IpO-
MemyTre (3; +0o); x=3 — TouKa MHEMMYMa y,, =3'-4-8°=-27.

Omsemn. ®yEKnAA YOLIRAET HA NPOMEIKYTHS (—on 3] BospacTaer Ha
TPOMEXYTES (3 #00)3 Xy =8, Yow =—27.

Cxema H&XOX(AGHHSI Hauﬁcv\btuero (HaHMeI-I_bI.I.Iel'O)'. .
3HadeHUA GYHKLMM H3 NPOMEKYTKE
Jina RempepriBHOl 1a oTpeske [a; b] dyERnER Y= f(x) ee HarGoIEIee
(man Hanmenbmee) sHAYEHHAS NOCTATALTCH IIH B Kpmmecanx Totmax,
HJIH HA KOETaX TMPOMEKYTKA.
_' TToaromy, uTobH HalTd nanﬁonbmee HAR nanuem;mee SHAUEHHE He-
TpepLIBHOY GYHKIMM Ha NPOMEKYyTHE [43 b] , HeoBxommMe BErAMETITE
sHaveHnAs QYHKOHYM BO BCEX KPHTHUYECKHR TOUKAX, OPHHAZIEMAIHY
NPOMEAYTRY (a; b] »H HAROHOAX NPOMEKYTKA A8 X=a , x=b, anmoToM
_CPeqH HoJYUYeRHELX, Tuce)] BRGpars Eaubomkiiee B HapMeHbIIes,
- IIpumep. Haﬁ,tume BauGoabiee U HaWMeHblee 3HATEHAA (bymcnm&
Hx)=x+e™ BaOTpBBRe [-1; 2].
. Pewenueé '
.Haxommw £'(x): /() (x-l-e") l-e -
HaXomaw eprrrieckue rourn: f/(x)=0; 1 —e¥=0; ¢ -—1 x=0.
- Haxopam amenne dyarouu B Rpmqecxoﬁ mx«:e H HA nozm;ax or-
pes as . .

-~ £(0)=04 =15 f( 1)-_-—1+e —e-1; r(z) 2467 -—2+-1—- |
' m_f(z) 2+ s 53 faun =F(0)=1. ' '
* Omsem. f“=f(l2)=2+-%;-fm$f(0)—;1 .
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- CXeM8 HCCABAOBAHMA BYHKIWMM. MoCTpORHHE rpaguxa ¢yHKuuu .
1. Ha#ttn 061acTs onpenesenus byRRIEN,
2. BrisicHATS: coenudrieckie TPHIHAKE: smme'l'cs AR q:ynmma t:ewaoﬁ
. AR EederHOM, mepHOTETecKOH, '
3. Haﬁwnmmnepeceqenmrpaqmmcocuu lcoopma'r
4. OmpefesATs NPOMERYTKE 3HAKOTIOCTOSHETBE,,
5. BRACRETE IpOMesyTRE MOEOTORROCTH (hyHKINHE. i
6. Hajitra Touxm sxeTpenyMa 1 agavenne QyRKIEY B 9THX TOUKAX.
7. Hecnenomats noneuennecpynxuunsonpecmocm +0cobHIX, mermnpn
" GoNBINAX OO NOAYAID X,
8. TTocTponTs cxeMaTHYecKuR rpaduK q:wmnun. o
_ Hpuxep.!locne.nyﬁm(bynm f(x) Sx'nnoe'rpoﬁreeerpam
- Pewtenue
D(f}=R.
OYEKONA HY YeTHAH, HY HegeTHAd, :
' abcuHceH ToYeR NepecedeHR Mpadukea ¢ ockio Ox}
x* -8 =0; x*(x~8)=0; x=0 wm £=3.
Haxo,am:u CPAWHATY TOTKH nepeeemaarpaqymacocm Oy‘
y=f(0)=0*-8.0t=0. .
Haxom npomnonaym f'(x) 8x® —ﬁx 8x(:c -2).
. D(')=R

-Haxonnuupmqecmmnm Sx(x 2)=0; x=0mxn=2_.
Coc'rmneumﬁnm )

# | (=0) o] ®2) 2] (= +m)
f’(x) ) +.. g 0 - -] 0 ' 4+
flxy - | 2 o). N |- e

'Hm(x’_2£)=:|-ee; . B : _ - ‘yﬂ:'

PG S Tymai—g2t
lim(e* - 24} = oo, e
EHEnbhk_éya . PesyaBTaTH 5 |-

HMCCASNOBAHUA, CTPOHEM rpaqnm 118 x
pyERnpE y=x" - Sx‘ (pnc 72).

P'm:."m- - SRS
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§ 23. NlepBooBpasHas, HeonpeAeAeHHbI nnmpaA :
NepsoobpazHan - o :
Gyaxugma F{x) nasssaeres nepsooﬁpamwx! pas cpmnm HETRE

. Ha sajaHHOM npoxemym, eCHE Jift Beex ¥ M3 STOro TpoMeSKyTHA

CFx)=f(x). - .

" Hanpumep, dynrnns F( x’ - nepnooﬁpaam Anst tl)?mumn

f{x)= 2%, HoCKOALKY Px ) =2x=f(x}. : 3 '
OcHOBHOE CBOWCTEO nepsoo6pa3,|-|oﬁ B

- Ecnn F(x) — nepsooSpasmas ana ¢ymwuum f(x) Ha sapammoM

‘npomescyTre, T0 YHKINA f{x) HMeeT OeckORETHO MEOTO IEPBOOSPAGHELX,

.'¥-Boe 21H Mepsoopasliie MORHO samucars 8 Bufe F(x)+C, rge C —

- NIPOUSBOMBHAS NOCTORREAS.

' Hanpumep, pyaruuu F(x)-x +C ABAAIOTCH nepsooﬁpaamn Ana

_‘_thymcm f(x)=22 , nooxomsxy F'(x)=(x'+C) =22=1(x). '

" MIpaBUAA BbIMMCACHUS NEPBOOBDEHBIX :

1. IlepBoofpasHan CyMMal d)yunnnﬁ DaBHA CYMM® nepnooﬁpaanmx
" Qymwmuit: v e, ecnn F(x) — mepsooGpasas mas f(x),a G(x) —

nepBoobpasEas At g(x),To F(x]+G(x] nepnooﬁpaanaa PyERIER

. Hx)+alx). |
2. mmmumomocmsaamnepmoﬁpamﬂ T8,

" ecxm F(x) — nepsooSpassas ana dysxumn f(x) ul -—noc'roanm.
.+ wo CP(x) - neproobpacHas xia Cf(x).

3. Ec:m F(x) — neprooSpastiax xaa 7{x) u k=0, b—noc-romaa, TO

—_ F(kx+b) —nepnooﬁpmaam@mm f(kx+b).

Heonpe.e.muﬂblﬁ MHTZFPaA o -

. Heonpedenenrvim unmezparom or ymxrma f(x) maswsserca-
* BBIPAIREEHD F(x)-l-C T. €. COBOKYNEOOTS BCeX NepBoOGpaSHEIX mnoﬁ'
: dyexnan f{x). -

Oﬁpsaaqaemm I[(x)dsz(x)+C,me¢ynma f(x) Basupaerca
- nodunmezpansrol Pynyuel; spanerye f(x)dx — nodunmespazbNIM
aspancerien; F(x} — opna ua nepnooﬁpaaﬂux dymxnnn f(x); C -
. IPOMBBOMBHAS IOCTOHER, _ _ .
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" OcHoBHble NPaBKA WHTEFPHPOBAHMA

1. [(F(e)+ g(x))dx = [F(x)dx+ [e(z)ax.

2, Icf(x)dx cJ f(x)dx. _ ‘
- 8. Ecxn k#0 Bk, b~ nocromue,'ro jf kx+b)dx-——’1;-1?(kx+b] C:

Taﬁmua nepaoo6paal-lb|x
¥ TaOAHLIA HEONPRACACHHBIX MHTETPAACR
TaGumug nepsooGpasmizx = | Taﬁhm HeompeAeTeHHRIX
' Oymxmma f(x) Hepsoobpasusle _ Imile!panon
. - F(x)+C Ide:C‘
o C-. [dx=x+c;
11 .- x+C -
T oaefttl —_ -1
x,(n¢_1) x +C Ix"dx-— w1l +C R# 1;
S n+l - -
1 | “=m|zf+c;
— ) lnlxl-.l-c j I I )
x. ' Jsinxdx——cosx+0
sinx ~gosx+C
- jcosxdx—sinx-l-c,
cogx ginx+C dx -
1 I, Jg=tgzec
3 tgx+C coB" X
COR™ X o I dx . ¢ C
. —=—ctgx+C; -
1 wgere |||
s o Ie"'d:t?_:'e‘+0;
& e +C J_ gt
' x a’dx=-—--—+C;
L ° _dx [arctgx+0‘,
arctgx+ arcetgx+(';
1+x* e —arcetgx+C =
1 in. ot dx {a‘rcsmx+C
. arcginx+C o ’
1-%° - . HAH —arccosx +C I :}1 ~5'  |-arccosx+C..

18 .




§ 24. OnpeAcACHHBINA umerpaA M ero fMpuMeHeHHe

OnpeAEASHHALIN HTETRAA
Ilyets sajaEa HempepmPHad Pyuxnua y=f(x), onpegenennas ma
‘mpomersyTRe [a; b], Torna onpederennuim unmezparom o a fio b hyHKumm
1(x) aaswisaetess mpEpametine neprooSpasnot F(x) sroft byEKmHE,

T. €. ff(x)dx= F{b)-Fla). Yncna an b, nasmniupm COOTBETCTBERRO
HEASHUM % BOPXEUM TIDefielaMH HHTErPUPOBAKKA. - ‘

OCHOBHBIE ﬁpaamxa BLIIMCACHHA ONPEACACHHOTO MHTRTDAAR
L jc}_‘ (x)dx-._=cjlf (x)dx , 7e C — mocToAHEA. '

2. f(f(x)+g(x))dx=If(x)dg;Ig(x)dx.

3. if('x)dxbif(x)d; . 4 if(lfxi-l)t:ixé—ifj:f(fc)dt_.
5.jf'(x)dx=0.l ' - 6. If(;)dxéff(x)dx+}ftx)dx.
 onpeatrertiord mnerpasa

Dnomages S xpupojxpHelinoll Tpamenuw .
(@urypa, OrpaENveHRAA TPadEKOM HSIPEPLIBROH .
mosoxWTensRoR Ha npomeyTie [o; b) dymrmm
f(x), ocbio Ox ¥ wpamsm x=a, x=b)

' b
BETHCAALTCS N0 PopMyTe 'S=I,f (x)dz (pue. 73).

OMaMecKUE CMBICA

ONPEACACHHOTO MHTEMPAAd o .
. TlpunpamonEHeiHOM ARHYROHEY TeDeMBIIEHES

sqncneﬁnd paﬁaol Tv(t]dt,me'v[t] --clwpoc*m

i
ABH:OHHAA (pHC. T4},

1y



ﬂwwdmrypm ,

Ecig Ha 3agaHpoM npoxeacy'me [a, %
" HenpepwBHMe ¢yVERHERM y=f(x) B y=g(x
nme:m ceofierso f(x)> g(x) ana seex xefa;d],

T0 s_j(f(x) g(%))dx (pre. 75).

Hpuuep qunc.ume n.uoma.xa @urypn,
orpammoﬁmnmy I ny=-x+2

Pewrenue. - -
naam'rpnxyeuq:m'ypy Momanmmpoﬁaeoﬁmmm
matity (puc. 76), Jlna HaXxoxpueHma mpeaeios
WHTETPHPOBAHMA DeINMM - YPaBHeHme: X' =-—x+2;
x’-l-x 2= 0 x=-2 mEm x=]1. Tema

8= j((—x+2)— ")dx j(-x -x+2)ldx-

2 X
"[' 8 z.r"a”]

=4,5, Omeem 4,5,

O6bem TeAa BpallieHus
Ecom Teno, NonyueREHOEe B PesyNbTATe EDAIEHMSA .

y=t{x) snnpmm:ym{a;b] M IpAMEIMY X =G - .
x£=b,T0V= n!f‘( x)dx,rieV.— obversTenapamenms.
Hpu.nqa o&wmoﬁp&amnmnpanmmmpyrom
Oxmmpamqmﬁcmymy smxnmwx Oax——;; .

Peweuue
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§ 25. DAeMeHTH ménuafopuku
"M METOA Mareuamuecxoﬁ MMAYKUWH

ﬂzpecrauoam :

Jdwdoe ynopAgoveHHOe MHOYKECTBO, ooc-rbameé H3 N 3JeMeHTOB,
BASWBALTCA nepecmanomd H3 12 51eMEATOE.
" Ypeso mepecTEHOBOK M3 .7t VIEMEHTOR (oﬁomm'rca P, ) pasno apo--
HBBEAEHIIO BCeX HATYPAABEHX Yacex oT 1 Ao n,y T e nl (qn'me'rca 5E

daxTopuan)
.P 123 n=n! .

Hoonpenenennmﬁhl _
Mma(baﬁropnamsmeuorlnolo" - :
nfl1|2]|8]47F}65 6 7 8. 9 10
m| 1] 2] 6] 24}120] 720 |5040] 40 820 | 362 880 |3 628 800

Pa:meu;eﬂue :

Jliotoe ynopanoqe:moe nonmnomec'mo © M BIeMeHTOB JAHHOrO
MHOMKOCTBA, COXEPHtAllleTo N - 2NEMEHTOB, FRe Mm<n, 'HASHIBASTOR
Ppasmemienuem Us n HAEMEeHTOR IO M 5A6MEHTOB.

g qmpmmewdmnmmmmmmoﬁoamma@ :
" Ygenmo pasNeHieEnil M n 3N6MOHTOB [0 7t PABHO HPOHEBEACHHIO M T0-
CHEOBATEXLHLIX HaTYPRILHLIX THceX, HanGonkinee M3 KOTOPRIX s

47 =n{n-1)(n ~2)=-8)-..(n-m+1), man A7 = T:I%J)T
‘Ecog n=m,r0o A¥=P.

"



KomGuHaumm _

Jiwboe NMOAMHOMECTRO M3 m AeMEHTOR JAHHOIO MHOMECTEA,
COREDIKANISTC 2 BIICMORTOR, HASKBACTCH xoaﬁumu;uea W3 7t WIEMERTOB
IO i SIeNMeHTOB,

Hucno xombunayuid uzn sueseumos nom oﬂoanar;mcs cl. .

Yucno komGunannil us 1 snemertos no m (1< m <n) pasHo xpotu,
THCANTENeM KoTopoll ABAA6TCA MPOHABeAeHHe M MOCASOBATENBHRIX, Ha-
TYPAJIBHEIX YHcels, Harboabitee Ha KOTODHX 7, & 3HAMEHaTeeM — [po-
HUSBeEEHHE Mt MePBHIX noo.nenosa'remm: HATYDPAJIBHEX HoeN:

n(n-1)(n-2). (n m+1)
- 1.2.3-.. '

- _ ‘nt
wn G = m!(n-— m)l

.'C:l=
C:-=1; Ci=n;Cl=1.

) CBoﬁc'rna aHCcAa Romﬁnnamlﬁ
C"‘ i er= C:‘;‘+ ,,_1,C°+C‘+(,"+ +C““+C“ =2".

Tpeyroamux I'lacna.\n

Bee BOSMOSMEME IHATERNA cr (n 0,1,2..,m=0,1,2.) MoxHo
SANMMCAThH B BHJIe TPeyroitHOH Ta6.rmuu Taxaa Taﬁnnna Hasuaaa'rca
Tpeyromnnom Tlacxkans.

. P ] o 1
aq . 1 1
G ¢ C 1 2 1
Qg ¢ . 1 38 3 1/
c ¢ ¢ ¢ ¢ 1 4 6 4 1

METOA MATEMATUYECKOM MHAYKLIMM |

Jaa NOKAGATENHCTEE y'rnepmennk memodom mamemamunecxol

urdyryuu 2o 30! .

1. IlpopepaTh cnpase,mmn aToro y-rnepxmenna aaa n=1.

2. TIpeANioN0KNTE CHPABEANHBOCTE aTOTO YTBEPKACHUA ALA 1 = k,rne
B — npommnoe HATYPANHHOS HACI0, H ¢ YIETOM HTOr0 Hpefioino-
HOHHS YCTAHOBATD CRPABAANTUBOCTE AIA R =R+1.

3. ChopMynupoRaTsh CIPABENAUBOCTE YTREDHACHAA ang moﬁoro na-ry-
DAJBHCTO 1., '
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" ByHom Hblotona : S - _
PapercrBo - (x+a) =Cix"a®+Clx*"a'+.. +CIx"™d" +, 4 Cox’a
HABLIBAIOT Guuoxox Hmmoua nin Hopmynoi Hmmom: Hpanaa
UacTh DABEHCTBA HAIEIBAGTCH GUROMUARBHM pasnoxenuem (8
CYMMY) HJIH PA3JIOMEHEEM Glmoua, a Roswmeam C", Cis s CF

— GUROMUARBHOLMIL noa@m;ueumaxu :

Cnoﬁc'rna paaaomem 6|mom

) 1 Y re/10 BoeX EIGHOR PABIOKSRLA Ha SIHHULY Gom:nm monaaawm c're-
nenw GrHoMa, T, €. paBEo B+1, :
2. CymMa nnoxasarenes creftenell x naxamoro qmapnsnmnempnsna
TOKA3ATEIO cTeneH: Guroua, T. e. (n— m)+m ni
8. Oftuit wiew pasomenns (oﬁoanaq ! 4 JHEMEET BHA: .
Toa=Coa"™a"”, m=0,1,. o ' N .
' 4. BuEOMuaNbHEE Roaqa@menm YIEHOB PABJIOMKCHHA, pa:snoo'rcroa
HIEX OT KOBIOH padioNenus, paBHEL MeXxRY coboik: CF =Ci™, m=0,.
12,..n
5. CyMMa GHHOMMAJBEEIX msdxpmuen'ron BCeX WIEHOB PasioieHEd
papma 2” ¢
CI+C +CE .. +C“ p
Cyum ﬁnaommx Roatpcbnnmenms Yneron paanomem, crosmAx
HA HeUeTHBIX MOCTAX, DARHA CyMMe SHHOMMANLERX KoodDHEITHeHTOR,
CTOMIEX Ha TOTHEIX MeCT4X, M paBHa 2°: '
O +C 4+ Cl 4. =4+C + L+ CE +...=2",



§ 26. Hauaaa reopnu nepomlocreﬁ

OCHOBthe noums

Coﬁumue - 310 amlenne, 0 ROEl:prM MOMKHO clcaaawb, aro ono '
TPOMCKONAT HANR He HPOMCXOANT NPH AIPefeNOHHEIX YCIOBUAX.

ColnTHe oﬁosaauam TMPONMCHEIMY Gmaun TATHHCKOTO aaulaann'm. A,
B, C, .

Jlmﬁoe COBEITHE UPOMCKOAMT BOAGACTERS UERBMMANIR (axcnepuuem,
anuiTa). Hemgrranme — aro yenosme, B peaymare moporo nponcxom
(mm He IPOKRCXOANT) coSLITHe.

- CoGHTHA PasfieImoT Ha caysainvie, cepounmue H HEGOIMONCHILL,

Caguadnwix HazpigaeTes colLTHE, KOTOPOR MOXKET NPOH2ORTH HIH He
OPOMBORTH B PeSYALTETE ONpPeeIeHHOTe ncmnna

- Bosmoxtoims HaBHBaeTCA cOSHITHe, KOTOpOE Bc.ne.:[c'mne nannoro‘
' HODEITARHEA c6R8ATAALHEO MPOHSOHTET:

Hesoamoxcrvm HasEIEASTCR cOOBITHE, xmpoe BCIIGACTEHE .nannoro
HICOBITAHMA He MOMET rxponaoﬁm Heaoanomaoe coBuITHE oﬁoanaqae-rca
CHMBOJOM !ZJ _

Teopux eepmmuocmeti — pasgen ma'reua'mxa, nayqamnmﬁ
BAKOHOMEPHOCTH CIydaliHeIx coberrmit,

Honapno necosmeemumote cOOLMUR — PTO coﬁm'ma samme .qna H3
KOTOPHIY. He MODYT NPOUsofTH OAHOBPEMEEHO, = . -

Pasnosoamoskicnie cofoimus — cobErrud, kKaxmoe U3 KOTOPHX He
HMeeT HUKAKEX NPEUMYINECTS NOABHTLCA Yalle APYTUX IPK TIPOBeeHHN
umompaaonnx nmu'rannit, OPOBOAHMEIX B OMHHAKOBBIX YCAOBAAK,

Toanoil zpynnod cobumuil HAILIBAETCH MROKECTBO TAKUX cobnrrail,
kor'ia B PesyLTATe KAsAOr0 HEIRTAHKS 006520TeILH0 AOMKES npomsoliTi

. X074 GLI ORHO U3 HEX. -

Ecnneoﬁmmnuem-rcsoﬁcma 1}06pa3ymmaym rpynnyeoﬁn-mﬁ;
2) HecoBMecTHH; 3) PABHOBOUMOMRHLI, TO Taxue COOKITMA oﬁpaaym
MEOKeCTRO, KOTOpoe HASKIBAETCA npocmpaumm auuexmapuux
co6ummi o . . -

Kaaccmecnoe onpmmnne sepoml-locm :

OrHomeHKe UMCAR M JEMEHTAPELX coOHTHIE, GIarODPHATCTRYIONIRY
coBLITHIC A, K 00IEMY KOJARdecTBY # cofRiTH npocTpaECTRA HAZKIBASTCH
aepoammmvn cuywtkwao codwuua.A E obosnadaerca P(A) T.e

P(A} =,
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Yite m — umeso coBITHE, G4 TONPHATCTBYIOLAX P A— A
. — qacao cobrTHR xrpoc-rpanc'm BMEMeHTADHLIX ooﬁufmﬂ
(0<m<n).

Bepomnomnommmeoﬁmnapamal nepoammaeaoammom
..cobuTuA pasma 0, a Beposrmocrs ' P(A) c.nyqaﬁnoro cobutis A
VAOBACTEODAST YCIOBHIO 04P(A)<1 .

Hanpumep, BepoaTHOCTE TOLO, W10 UPH ﬁpocamm ABYX MOEET Bbilager

AB& repla, pénaa % , TAK KAK ﬁpoc'rpancmo s;neueampm coburrail:

A, — BMU4AH KBa rep6a, Ay — BLINIAIH repb N aucne, A, — ‘BRINAAN
ugcao u repb, A, — BHIATE ABa YHCAA, a aagmony coBuITHI0
ﬁnaronpmmmmo o,qnonoﬁme — 4,. :

Cmucrmecxoe onpeAeAeHue BRPOATHOCTH

Ilyersn — mmomxnmamﬁnwmoﬁeemnmannﬁ,
am — ROJUYSCTRBO TeX ACHLITANMAIN, B KOTOPLIX HPOMCXOIHT coBRITHe A,
- Cmamucmuveckoil seposmiiocmsio cofLITaR A BashIBaeTCA OPefed,

K KOTOPOMY CTPOMUTCA OTHOCHTENABHAS WacToTa -E- ooﬁum A 1pm Ke-
* OrpAHMYERHOM ynennuemm umexa Boex ncnmarmﬂ T. @ ' '

Onepaunu HaA co6brrumu

Cy.lmoﬁ aayx cobumui A »n B (pmc. 79)
HASEIBASTES cofipiTie €, Barnioqaoneeci B
‘OCYINeCTRICHAY nonpeuammmmmums
nan coburtua A, MRH cobuTHA B, WM ofoux.
. cobrrruit A 1 B O/IHOBPeMEHHO (oﬁosnaqma
" C=A+B nin C=AUB). ' -

CobrrThe A4 HASHBASTCH upomusono»oxuuu C
coéuTmA.echomupoummmmmanmm
POTG4, KOrga cobRTHEe A He DPONCXOXUT. :

HIpouseedenuem dayx cobwmud A n B (pic. 80)
HasuBaeTcd cofuTHe C, KoTopoe aaxAvalorcd |
B OFHOBPEMOEHOM OCYIRECTRIOEMR offomx cOBEITHIEA
. annpeuaenmqmommumna(oﬁoanauamal

T C=AB.
C= ABmC=A[']B). : . Puc, 80
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TeopeMa o aepomcm cymmu co6muﬁ
: BepmomcymmxwecmeoﬁhnnﬁAanamcym
BepoaTROCTeif 9THX cobtrruit. Bean A-B=0, 10 P(4+B)=P{A)+P(B).
Hanpumep, ecn-OXOTHEK CTYPe/AeT [0 MENIHH, PaspeJeHHCH Aa
JABe 4ACTH, ¥ BepofTHOCTh IONAJAHAE B HOPBYX 4YacTh pasHa 0,45,
a po BTOPYI0 — 0,35, mmpoammmumasmemﬁmpma
) 0 45+0,35=0,8. -
" M2 TeopeMBI BEITOKAT caemans
Credemeue 1. Cymma peposTHOCTEH COGLITHI A1 A,,..., A,,lco'ropne-
oﬁps.aym-r DOAHYI FPYONy M TOIapHO Eeoonnec!nu, pma e{EEANe:
 P{A,)+P(4,)+...+ P(4,)=1. o
: CxeacmmszuuaBepoaTmei npo‘rmno)mmmxcoﬁmnﬁpnn—
sal: P(A]+P( )= 1. : '

Teopema © BEPOATHOCTH nponsaeAeHm coﬁbrmﬂ

Hnawﬁmammmanmwm,mmnmm
OFBOTO U3 HUX He 3aBHCUT OT TOr0, APOMIONLIO BTOPoe cODLITHE HIIH HeT., -

BepoATHOCTD IIPOH3BeHeHAd ABYX HeaaBHECHMEIX coSHTHR A B B pasna

' IPONSBEICHII0 nepoa'rmoc‘reﬁ STHX coBLRITHIL, T. €. P[A B)+P(A)-P(B).

. Hanpumep, ecny Apa OXOTHURE OAHOBPEMEHHO H He3aBHCEMO ADYT OT
;.;pyra CTPOJIHIOT IO MHULIEHH, & BEPOATHCCTH DONAZAHUA B MUIICHS: CO- -
_ oTBercTReHAC paBdsl 0,7 1 0,8, mnepaawnocmnmm,qwoo&aoxmna

nonagy'rnnem,pannao,‘( -0,8=0,56.
' Ecam coburHa A, A,, Ay, <, A, He3aBACEMIC, TO BepoaT-
" HOCTH TOTO, UTO nponaoﬁ,uefr mo KpatiEeil Mepe oamo me EHEX C, Mo-
KeT OHTH BHMPLAXKEHA Yepe3 BEPOATHOCTE JTHX cobriTHE q»opuyuoﬁ

PlO)-1-{1-P(A ) (-Pla)-(1-Pla).

Hesaaucumue ucnbn'aHHsl Cxema BepHYMH

B3zaumno nesasuciastau HasSHBAIOTCS TAKKE ncm-ramm, B mopux
BEPOATHOCTD peammawa KasRMOT0 He HAX He 3ABHCHT OT TOTO, Rme

PeayALTATE HMeIOT BHE GYAyT EMOTS OCTANBHNE BENRTANEA.
' Mnome 3aKAYH B TeopHd seposTHocTell cBOAATCA K TAKOE cxeme,
' uompaa HazsaaeTed cxemoli BepHy/m: GPOECXONAT 5 HEAABKCHMBIX
 mensrranil, memnsxmpuxcoﬁumAmnmm
He HACTYTHTE. BepoaruocTh Toro, UTo cnydalinoe ¢oferrae A 5 KaZHOM
MCOETAREY POMCXOZET OAFHAKOBO M PABHO P, A BEPOATHOCTS TOFO, ITC
He IIpoHcXognT, — ¢ =1-p . Hymuo Baiftn pepoaraocTs P, Toro,q'ro
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¢obLITHE A EACTAHET M PAS B STHX 1 MCHEITARMAX. Hckonyo BepoATHOCTD |
" MOXHO BHUECIHTE 10 popmyre Bepuyanu:

E, .=C:'P‘Q_- | WP ™
Bamnﬁmuuwmm

Teopema Bepayns, Eennnpa,qe ncmmnnﬁneyom-mom HEROTOPATo .
COGBITHS 0CTaeTCA AILA KAMOTO HCILITA RS GOCTOARHOH } DABHA b, TO IPH'
ROCTATOTHO GORBIIOM HOMIHYECTEE ACIHMTAHAN TPAKTEYCCHE OCTOBEPHD,

YTO JaCcTOTA —— IOABMeHHA COOBITHA OTIHIAETCA OT €8 BePOATHOCTH
d n : b

MEeHbIe, YeM RAK YTOAH0 MAJoe THedo £ 0.
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§ 27. Baemm cramcmxu
I‘!oa-mne (o] CTamche

Cmamucmuxa — aa,yl-ta, Ro'ropaa cobGBpAeT, oﬁpaﬁamsm H E3YUAST
PAINMATHLIE JAHEES, cmanme © MACCOBEIMH memnm, mponeccaMu,
| coSHITHAMH..

Mamemamiinecxas cmunmcmlma paanea ua'reua'rm, nocadmen-
HH# MATEMATHUYOCKAM MeTOJAM CHCTEMATHISINH, 06paborTky U HEC/6L0BE-
HUA CTATHCTHUSSKHAR NAHHLK A8 HAYSHBX ¥ NPAKTEYECKHX BLIBOMIOB..

Cmamucmuvecroe Kabriodenue — 5T0- CIIZAHUPOBAHELINA, HAYTHO
OpragNaoBARHkLI cHOP MACCOBRIX HaHELIX O connaxmo-sxonommecm
SBLOHNAX U HPOUECCaX,

Haulonee pacnpocTpaHedo cpe:.m paanonmoc'reﬁ CTATHCTHEYeCKHEX
nabnoneneh ssbopounoe nabriodenue. B mponecce ppopouncro Ha-
ﬁmnerma HM3y4aeTCH JMIIE Y8CcTh COBOKYIHOCTH, 0TOOpDAHHAA ClleNH-
A/BLHKIM MeTOZOM, KOTOPEIA HeastIBaeTCH onboprod. Bewo COBOKYTIHOCTD,
B8 KOTOPOH Aena0T BEIGOPKY, HABHIBAIOT 2HEPARLNOY COBOKYRHOCTILIO.
Ureso 065ERTOR reHOPANLHONA COBOKYIHOCTE K BRIGOPKE COOTBeTCTBEHEC
nasn:nam 00DeMON 2eHEPARGROU COGORYNNROCT odum swbopru.

LieHTpanbHble TCHACHLMAM BLIGOPKY
_Bribopra RAPARTEDPUSYRTCH LERMPARIHNIMG mem‘iem;.um cpeam
snarenuem, modold B meduanoil.
Cpednum smmuex BEIGODEH HABLHIBRETCH CDELHES apnd;xe'rmecnoe
BCEX €9 mqmi& .
. . . E= 5+ﬁ+.’..+x m'm.in—l-—i"x o
' o ' L ’ -
[2 - sHaK cyxuu — «curMas SoxpImasn).

~Moda evfopru — 270 80 auamne, mopoecnyqaemamnﬁmeqacm
.{oBoanaqeerca M, )
. Meduana mﬁopm mqnc.mo, Benames nono.rtam gmpanouemn
’ moxmmmexsaamﬁmﬁom,w €. CpefiHAA BeiAUNHA HOMeHA-
©MOTO NPHSHAKA, KOTOPLIH COASPIRATER B CopeUEe PARA, PASMETKISHHONO
B IOpA/Ke BOSPACTARHR MK YOLBAHUSR NPEIHAKA (oGosmavaerca M, ).

Hanpuxep, ocan gana subopka 2, 8, 4, 4, 6, 6, 6, 7, 7, 8, To Moza peIbop-:
Y M, 8, Taummmsnwpammsmnﬁmeqwcpemem

P 2+3+4+4+814‘-)6+6+7+7+8 =5,8

mne_mﬁopm!
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.nannoﬁ mﬁoplm M 6 mmmﬁopna me-rqe-rnoeqncnosnaqeauﬁ
6+6 6
.2 T

neeue;mampamnoxycymeecpemxaﬁaqemh M =

CDBAHHe 3HaYeHHs

CTarHCTHKA OIepUpYer TakmMu. CPORHUMY | SHATCHMAME: cpednee
apudimemunecoe, cpednee xeadpamuinoe, cpednee zeomempuneckoe,

Omxnonenuem RALCHUS x, om cpednezo snavenus - munama
PASHOCTE X, —X .

- B cTATHCTHEKE NONLAYIOTCA HOKASATENCM — CHedNUM KeadPamusnsim -
omRRONenLen, Romopm‘i EaxXofaT TAK: BCe OTKJIOHGHHT BOSBOSAT B KBA-
ApaT; HAXOAAT cpefHee apupMeTHIECKOR STHX RBAXPATOR; H3 naﬁnemmro
cpeAHero apudhMeTHISCKOTO HIBJIOKAIOT KBaADATHHIL KopeHb. :

Cpezsee KBaApPATHIHOE OTKICHOEHE oﬁoanaqm rpe!ecxoﬁ 6yxsoit o
(scirMar MaJaA):

B crarucTEKe 6* HaskBaioT ducnepeuert.
Hpu.uep
. HaitzeM cpeamee magpamqnoe OTKAOHOHHe sAAeRAi BHﬁOpRH B, B,
'10, 12, 17, 20.
Pesyaerarhl npenmsnu B BHAR Taﬁnmm

RIS 5|s]1o|12|17|ao
. ] .
I Clymgxll . . 72
Coemee =12 _19
apmbmqeenoe z x= 8 ; .
Ormoﬂm x,-i.’ =2 -4 2 __0. _ 5 8.
_ Esappat . | 49| 16| 4 | o | 25 | 4.
. omnonma (x,-x) : | :
¥ - L i(x, ~-%) =158

5. ANrSOpa W FGOMBTDHA - - oo . . T



Rsammm ' - _ 158
OTRIOHEHHE G o= J 6 5’13

] Cpeﬂnnmaumpuumoeunonmm amcest xl, Xyy vy X,
' mpenmmsno@apuymm =gfx, . R

: Hanpu-nep cpemureouerpmmmen5 8 10, Iza:Maemaqnc-
.uo#ssw 12 =4800 ~8,3.
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: Yrabi m npaMbie€ Ha NAOCKOCTH :

Yrabl

- Cmoponst yexa |

Y201 — reoMeTpmueckas pury-
pa, COCTOAMAN M8 KBYX Pasaay-
HEX 'nyqeﬁ , BHIXOLAIIAX U3 opuol
TOUKH.

JIsnm HASHIBAIOTCH cnwpomxu

‘yraa, a @ obnee HAYANO — sep- s
uumoﬁ yraa : '

~ .Bepmuua yera

nnayrmnaammca pacuumc,
eCHIA OHH uory'r OHTE COBMEITOREL
TK, YTO COBNAAYT HX COOTBETCTRY-
- J0IIMe CTOPOHS! ¥ BEPIIBKE -

¥ram, rEMelomIye O0IOYIO BePIOH-
HY 1 ofiny o6myIo cTOpOHY, BasLI-: .
sam'rcs npu»ewxu

Jipa yriia HasLIBAIOTCI CMERHbE-
Mit, eCHH ¥ HuX ofIIie BepHUIHHA
E OXHA CTOPOHA, A ABe ApyrHe 06- -
| DasyIoT NpAMYIO. Cyuma cMex-

- HBIX yrios pasna 180° :

- Ve naamnawrca sepmumb- L
KbLMU, 6CIH CYOPOELL OFHOTO HB-
BAIOTCH, HPOAOMMKEHMAMM 38 Bep-
IFHY CTOpOR Apyroro. Bep'm-
Kanbuble YTILK PaBEH memgy

coSoft - - DU . L A=/5 ‘Z_2=,£4 _
¥rox, y xoroporo cropont ofpa- el T
SYIOT NPAMYIO; BASHBACTOA Pas- — f—\ _—

- . GEPHYMBLM
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1 MY, HadkIBaeTC rgps.uwn :

- Yron, paRHELl ¢BooMY cMesKHO- -

Vro.n, uenwmﬁ npmaoro, naau-
BALTCH OCMPBIM

| meerca mynwn

Yroa:, ﬁo.vmlmﬁ :rpamoro, HABLI- '

' Buccexmpuca yeaa — ny4, Ko~
TOPHH HCXOLHT N3 BePIINHL T8,
| npoxomuTMeXEY erc CTOPOHOMHE
| memmT yroa monosam T

 CaoficTeayrads

VL ¢ CoOTBETCTRONHO napmmmnunm CTOPOBAME

TuGo pasHIs . 2ubo ux cymMa pasHa 180"

—

1 ¥ram C COOTBeTCTBOHNO nepnennmeyuapnm mponm

JInﬁopaBm - o - nnﬁonxcyuuapaaxalso
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1 Yraw, oépaaowmseripunepece'-mm B

Coo'me‘rcmma

o

%

‘ BremARe ofHOCTOpOHARR A
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e e

MapaAAeAbHbIE M NEPRCHAUKYAAPHEIR
npsamble

Naparreabibie NPAMbIC

. HpaMEle, KOTOPHIE TeKAT B OA-
HO# NIOCKOCTH U He TepeceKaloT-
¢; EASLIBRIOTCA AAPDANALHOHULML

TiomaHakm NAPAMEASHOCTH I'IpﬂMbD(

' B@Tpemé'l(nnejmm a S
- Jexape yrifkl paBHE ' ’ Ib

CoOTBeTCTROHHEIE YT PABHBI : /(

Cyuuasﬁy‘rpema:n(iaemnﬁx)"_' Y 22
OFHOCTOPOHHMX YIIIOE paBHa 180° by S

|| Cooticrsa napamensHe npave

Die opsaMHe, Napajresbakle b

- TpeThell, IADANACHLEE
all balle = blle

¢
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" Teopeua Gbmca - N
|-+ Eenn. napaiiensiee: npmme AR
_ TePeceKAInye CTOPOoHL: Yiuta, oF . .

' CeKAaloT HA OXHOMN 610 CTOPOHe PaB-

 HBIe OTPEeSKH, TC OHH OTCeKAaioT
PpaBHLIe OTPEIKA M Ha .npyroﬁ €ro.
-c'ropone '

ny

Ilapannesrasie HpaMile, nepe-
, 'cerca:otqne CTOPOHEL VR4, OfceKa-
- 10T OT CTODOH.yrJA HPOHOPIHO- -
[ "HAABHBI® QTPesKH .

ab

e a

Ea Rl

n_epﬂeummpupie'nbaﬁue. S

-nemmynapmnw, ecrd oH@m Me- . - -
{ Dbecekalores O TpaMEIM yraom’
- ' a L b

ﬂwnpmamemmamsnep T @ L

nepna-wxympnnamounaa Tl

Hepneuatmympon K .qannoﬁ .
'npmoﬁaaaum'rcao'rpeeon nps-
Moll, MePNeHAARYIAPHOK K JaH- _
| mnoit, oraanaanoﬁmnnom E
| KH IepecoYeHEd 8THX OPAMBIE -

. OA — neprresuzynap ¥ b,
A — OCHOBANME NCPHRHAMKY DA

Haxnoxnod k faunoft mpaModt .. - o ' .
@ HABHIBARTCHE OTpesck mEpaMol, "~ - N
Iepecexalomell AXHYI0 OA YT~ -
JIOM, OTJAWYHEM OT IPAMOTD; OT .

: ammoﬁmmnommnepece S
YeHHA STEX NPAMEIX. : S o

npoaamemmﬁmmﬁmm o}
OB — naxnoma .
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P

Anhmeung‘

Mpeobpasocsakma NPOCTPAHCTBA

0Iee: PaccToAHHE MeKAY TOUKaMu.,
Npumepot dsunenun: NaPaNneaLHEI TepeHOC, TOBOPOT

,Z]'auxenue — 10 npeoﬁpasonanne npoc'rpanc'rna, ooxpana~ ’

cmnct’samm o

1. I[na ABMeHYS, BEITIOJHeHHEIe noc.ue,qonamao, BAlT no~‘
Boe ABHIKEHHS, .

2. Tor-nm, Jexaniae Ha. npsmoﬁ npn .mmmemm nepexo.qs'r
_ B TOUKH, ne:xamne H4 opaMoil, 1 coxpanae'rcs nopanorc HX
saammoro PACIIONONKeHHA. .

-

3. l'Ipn ABIHRONRH COXPARAITCS YL mea‘my,nonynpsuﬁmn'

FlapaM_eAbe:ﬁ nepeHoc

Hapmmﬁwnépmp —--npe- L
ofpazoBanMe npoquaz'tcm, npu 'F, . / 1.

KOTOpOM BCe TOYKH CMe-
IIGIOTCA B omounwommenanpan—
JGHHE HA OJHO H TO e paccTof-
BEHe. :

IIpn napu;xensnom nepenoce. -
‘npau;aa epeXofUT B Mapamlerb-. .
HYI0 npanMyo (Una B cebs). '

- Nost T06EIX ABYX TOTek M B M’ - J;‘/-

CYIECTBYET OAUK M TONBLKO OXHH F
' napmem.mﬁ nepenoc, OPU KO- BT -
. -roponmqaaMuepexoxmsToq- S ST
Ry M’ _ :
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' Hoeqpom (epaujenne) — BAA ABEXEHWS, IPA KOTOPOM IO
kpa#ne#t Mepe oZHA TOUKA: npoc'rpanc'rna ocTaeTCH neno-"
.‘n;amoﬁ o SR .

Ilpr moBopoTe Ba MNOCKOCTH |
OKOJIO ZAHHOHR TOUKH (i_‘:(en'rpa no-.
BOPOTA) KaMARIA Iy, Aexopamyil
. U8 flayHoil ToYkH, NOBOPAYHBAET-
canaomnmmeyronnonuou o
= ToM e HANPARACHYN. .

Honopo'r BOKPYTr Touxky O Ha -
.. yron 180° HagLIBACTCHA YeRMPAAD-

ROl cummempuen OTEOCATENBHO
109K O (Meaypa ciMMerpiin) -

-IToeopom eoxpy: ocu 'Ha
‘yrom ¢ — vTo npeoﬁpasosaime,
OPH KOTOpOM: : '

1) AMeeTcs eXHECTREHEAA UPA- .

" Max l, Bce TOYKA KOoTOpOoHd Lme- .
pexoasAT camu B ceba (och Bpame- .
HESR); '
2) mobag 'ro‘m.aA Re NpHHAJTe-
. mamasd [, TepexofaT B TAKYIO 709~
quA’ q10 TOYRH 4 1 A’ nemar B
IITOCKOCTH O, TepUeH XK YAAPHOI
Tu £ AOA’ = ¢ apRaeTcs HOCTOSH- -
HHIM R0 BOIHYAHS X HAIPABREHHIO -

oBOPOT BOKPYT OCH HA Yol
¢ = 180° naskmaercs cummempu-
eil omuocimerdvio npaMot, oCh”
BpalleRud -—oca?rrocuxan'mpuu & .

TO/yUeHHAS B PesyNLTaTe TPeoS- CumNempn

pasoBaHAA GMIYpa — 3€PXGAd- B 'y
| HtM OmMpaNERUEN I o
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I‘Iqmﬁne

" [Mlpe guryps F, u F, nasusaeer- | 4

. C8 noJoORYMY, eCHH MeXKNY WX -

- TOTKAMM MOYKHO YCTAHOBHTE B3a-
BMHO OFHOSHAYHOE COOTBOTCTBHE,
OPH ‘KOTCPOM OTHUMIeHNE PACcCTO-
ARpi MeRRY RIOORIMH apaMy co- .
OTBETCTBYIOINWX TOYeK PaBHO O~

 Hof m Toit Xe mocTodHEOH b, Ha-
3EIEAeMoif xos@Puyuenmon
nodobus '

CeoiicTea 'no.o.oﬁb-bm duryp

1. ¥ram ua-.m(y coowmcmyno:qm Zy9aMB PABHEL.

2. Ilnomaan NoRoSHEX GUTYD OTHOCATCH KAK mp;pam "X .un-
HeHHEIX PASMepOR.

8. O6semu1 mogobHbIX duTYP o'moca'rca KaK KyGH AX JuEed-
ERIX PASMepoB

ﬂpm6paaosaHnenoA06m
chr.oe upeoﬁpaaonme 'Hopobus — PesyILTaT noc.nenona- '
TEALHOrO BHTOAHEHN S POMOTETIH U ABEACCHUS,

I'osmomemus — npeoGpasosa-
HH¥e MPeCTPAHCTERA, CTABAMIEE BCO- .
OTBRTCTBYE KANAOH TouKe M Tou- .
Ky M, nexxaniyro na npsmoit OM
o apasuay OM =k - OM, rpek —
MOCTOAHHOE, OTIKYREOS OT HYAA
qEcio, HAZEIBAEMOE xostm)men-
ToM romoTeTdn, O — ercmponan-'
Haf TOUKA, HAILIBASMAHd u;en‘rpom
roMoTeTHH
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" TpeyroabHMKM

Ocuobnblg ONPEACACHMSA )

Tpgysonanﬁx— 310 burypa, -
KoTopad COCTOHT U3 TpeX To4ek,
He AGLUIMX Ha ojuofl mpaAMOH

- (BepHIHR TPEYroAbHMKA), H TPeX .
OTPe3KOB ¢ KOHIAMH B 3THX TOU- A ¢

| xax (c-ropon Tpeyrommca)‘ 4 jBBB%";‘c‘f_ “‘:.:::;o'n;t_

. Ys.uum (nmpenxm VroaMm) -

" TpeyroAbHMKA EASHBAITCA TDH
yria, Kasxauiit 3 RoTopHX obpa-
20BAH ABYIGH JIYHaMHE, ACXORAIA-

| Mu U3 BepLINIES TPEYISALINKE H

- DPOXOAAINKMME Jepes ,uae Apyrae . ; .
Bepmnnu . &, B, Y— yeaw mpeyzororuis

. PR

Bnewnmymn Tpeyromunn'a N

. HASLIBASTCH YTOJI, CMEKERIR BHYT-
PeHEeMY YTAIY TPEYTONLHUKA

A e
) 8 — gHewnul Yaox,

" Buicomoil TpeyronBHIka HasKBAeTCS [epIeRARKYLAD, oxfﬁ-: '

mersLil B3 RaKei-160 BepIINAL TPEYTOABEEKSE Ha IPOTHRO-

IOXOKHYIO CTOPORY B Ha IPOACNENHe CTOPORKL 4,
B: . -~ .- B ' '

4 D . ¢ D A ¢
' BD=k—escoma,. BD=h— —- gvicoma, npoeedennas .’
i npmﬂeumudcmopouyAC ) uanpo&a.!xeuue cmoporst AC -
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‘Meduanodl TpeyToNbENKA AATH-

BAETCH 0TPE3OK TPAMOI, CoeNMHs-

OINHil BePINMEY TPeyYTOABHUKA ¢ -
cepeArEoi npowzsononomnoﬁ .

CTOPOHH

Buécenmpucoﬁ Tpefroau;nnn_a,

HB3KIBAETCA OTPESOK GHCCOKTPHCH

BEYTpeEHEro yIfia TpeyroibHAKA,
coeAmHsToMHit JARKYe BePIIAIY ¢
TouKol na upomnono.uomaﬁ cTo-
pose ’

A

- 6uccexmptwa yoaa. B mp&

YEORBHUKG

- Cpednedl Aunuel mpeyzonsKu-
K¢ HAOBIBASTCA OTPe30, COSAMHA-
mnmﬁ cepedUHLL ABYX CTOPOH Tpe-
womaa

EM —

Cpeduss ZURUE

c

) Oxﬁymcnocmb HASEIBASTCH NnYU- -
cainod B TPRYIONLHENK, eC/Id OHA

EAcaercH BoeX er'o CTOpoH

‘B

Onucaxnotl oxpysichocmbio Tpe-
YrolibHEKS HASHIBRETCA OKPYEC-
HOCTE, RPOXOZAITas vepes BepiIn-
HE TpeyTOABEEKE .

L)



CBOHCTBA YTAOB M CTOPOH TPQYTOALHMKA . . . -

Cymna YIJIOB Tpeyronbnmca .
panHg 180° . '
S + B + 1 180"

- Bremxuil yroa paBeR cyMMe
ABYX BEYTPEHHHX VTJIOB, ¢ HEM , . -
He CMeXHHIX, ¥ 60oakHIe dio6ore
BHYTpHHErC yria, HE CMEXHOTO ©
HUM,

8 ﬁ+%8>ﬁa>y

HepaReHCTBO TPeYFOALRHKA -

Inaea Kakgolk CTOPOHEL MEHE- -
Ire cyMMsl M GoJbile PASHOCTH .
ATHE ABYX IPYTHX CTOPOH.

la =bl<e<a+d

B Tpeyromnﬁ]ce nho-mn Goap- .
Weil cTOPOHBI &XKAT GONBIINH -
© yrox (u gaoGopot) '

LB >LCDb>¢

" CpepHss IHHNA mémnnnxa B

napanfensHa OXHOM B3 ero CTOPOH .

1 paBHa ee MOOBHHE ’
EM || AC;

AC

‘& “z
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Pase'qé?rao tpeyronnum

Tpeymmmaaauwmpas
m,mymmnyw-

memwmnyrmm
‘A ABC = A ABC 4
' [pusra M:mwmm' TDEYrOABHUKOB -

1. Ecnu, gBe CTOPOHE H yroX "

: . B .

- MEXKAY HIAMH OJHOIO TPEYTONbHE- : B
Ka PABHH COOTBeTCTReRHO ERYM _ .o
CTOPORAM ¥ YIriy Memiy HAMH A ‘

C A
' e

APYTOTO TPEYroAbHMKA, TO TAKHE A

-Tpeyro.usmpasnu s o . A

.2, Ec.m CTOPOEAH nplmeamunne - B

K Héll YIVIE GAHOTO TPEYTOABHAKA B

" PaBHEL COOTBETCTBSHHO CTOPOHE B 1

DpHAeRAIMIEM Kk Hell yraam :
APYTOTO TPeYTONLHAKS, TO TAKHE A - c

.‘-r'pelyro.ubmh PABHEL - A Pod

8. Ecxm TP& CTOPOHHL OAHOI'O
TpEYI‘DJIBHﬁK& PaBHEL COOTBET-
CTBEHHO TPEM CTOPOHAM APYTOro
TPEYFOALHAKA, TO TAKHS TPey- ,

‘TONBHAKE PABHEL - '

CBOMCTBA PABHBIX TPEYFOALHUKOB
.V PaBHMIX TPEYroMLHHKOB ECe COOTBOTCTEYIOITME 3MeMEeRETH |-
. PaBHE (c'roponu, YL, BHICOTH, MeAuaHsl, GHCcCEKTPHCLI).

¥ papBMX TPEYTOMLHUKOS: TIIPOTHE PABHEIX CTOPOH JIEHAT PaB-
. HEHl® yrm, 8 MPOTHE PABHLIX YII0B IeXKAT PABREIE CTODOHEL .

143



[Tonobue TpeyroJLHUKOB

I10006HbIMU HA3BIBAIOTCS  mpe-
VeOnbHUKY, Y KOTOPBIX COOTBET-
CTBYIOI[HE CTOPOHBI MPOMOPIHO-
HaJIbHBI.

Kosddpuuuent nponopruuoHaib-
HOCTH Ha3zblBaeTcsi ko3¢ duimeH-
TOM MOA00usA

4 BC . AC

- A, G
AjBi ~ BJC] ~ Afi

AABC co bA,B,C,

MPU3HAKM MOAOCDUS TPEYTOABHUKOB

JIBa TpeyroiapHUKa MOAOOHBI, €CIU

1. /IBa yria ogHOro TpeyrojbHHKA PaBHBI ABYM yTJaM APYTo-
o TPEyroJIbHUKA.

2. JIBe CTOPOHBI OJHOT'O TPEYTOJIbHUKA IPOMOPLHOHATBHEI IBYM

CTOpPOHAM JPYTroro TPeyrojbHUKa M YTJbl, 00pa3oBaHHBIE
3TUMHU CTOPOHAMHU, PABHBI.

3. CTOpOHBI OJHOTO TPEYTOoJbHHUKA MPOMOPIUMOHAIBHBI CTOPO-
HaM JPyroro TPeyrojbHUKA.

CBOMCTBA MOAOBHbIX TPEYTOABHMKOB

Y 1mof00GHBIX TPEYTONBHUKOB COOTBETCTBYIONINE YTJIBI PABHHI,
a COOTBETCTBYIOIIME OTPE3KU NPONOPLUOHAIBHEI »,
ZA = ZAjj ZB = ZBj; ZC = ZCH

K K A ™g K

" m
K \ JI, "u K
OTHOIIIEHHE TEPUMETPOB MOJTO0HBIX TPEYTOJIbHUKOB PABHO KO-
s¢dunrenTy momodus.

5

OTHoOIIICHHUE TUIONMACH MOA00HBIX TPEYTOJbHUKOB PaBHO KBaJ-
pary ko3 dunreHTa mog00us.
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Tlpamasn, napannenmas oXHOW

W3 CTOPOH TPEYTOLLHUKA, OTCEKALT |
T TPeyIONLEAK, MONOOHEIN AaHROMY'
KL || AC; A ABC co A KBL . . .

Tpn cpeanae TAEAR TPEYTONLEA-
1 xa ZFenar ero Ha YeTHIPe PABHEE -
Tpevl'o.lzbnma, uonoﬁmenanuouy .

- cxoacpq)memrou no,qoﬁna fz- .

ATy T e

__Memauu. 6uccex'rpuccbl, BLICOTBI M cpeAHue
'[Amluu TPEYTOAbHMKA

f Camcmammmpeyroz\bﬂma“ o

Tpr MegAAHE Tpeyromma e
peceraloTcd B ogHol TodKe, KOTO-
] Dpaf XenuT MeZMAHE B OTHONIeHHH
:b 2:1, cumras OT BePIIEKEY.

BE » EM w=: 2

| - Mepmams genar TPeYroALEMi
.| He paBHOBe/NUKH® TPEYTONLHAKH -
o S fazk ™ S axse

- Knmes MepHAH K COOTBRTCTBYIO-
| - IMEM CTODOHAM TPRYPONBHEKA:

“my = 2 J2b? + 267 - a;

2
my, =_~;- 2a% + 2¢% - b?
m, =_%— 2a? .+ 2b% ~ ¢?
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CBOMCTBA GNCCEKTIC TDEYFONALHNKE .

BucCeKTPHCH BEYTPEEHUX yr-
JIOB TPEYTONABHHUKA epeceKaloTes
B 0AHOIl ToURe, KOTOPAR HAXOJHT-
cs BEYTPH TPeYIrONbHAKS, PABHO-
VEaJIeHA OT TPeX er'd CTOPOH U KB~
naeTes DEHTPOM BIACAHHOE Ok~ . -
PY’KHOCTR

BrccexTpuca BHYTPeHHEro YIa
TPEYTONLERKA QeJMT OPOTHBONO- -
JNOKHYIO YIIY CTOPOHY Ha OTPESKY, .
IPONOPIZoHaNSHEIe KEYM APYTHE

. cTopomAM -
AD AB

. b¢ T BC

BHCcCeKTpHCH BHYTpPeHHEro B
CM@XKHOT0 C HIM BHeIEeld yraocs
OepIeHAHKYIAPHEL.

BrcCeKTpICA BHEIIHETO T4 TPe-
YTONEEEKS JeNnT (BHeINEEM obpa-
30M) DPOTHBONONOXHEYI0 CTOPORY
HA OTPE3KH, IPONCPUHOHANLELIE
ABYM NDYTHM CTOPOEAM.

BD — GrccerTpuca yroaa B;

BE — 6uccexrprca sHellliero - -
yraa’ c

BD 1} BE;

. AE'_ AB
CE - BC

Jnusa SucceKTpRCH yriaa A
.2be - cog =
coe b+e = T
1
e bh+e

Joc@r b+ o) v ca)
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" CBOMCTBA BLICOT TPEYFOABHMKE™

B memnm'ﬁepecem-
I0TCA B OJHOMH TOYKEe, HA3HIBAEMOH
. OPTOIEHTPOM TPEYTOMBHMKA
. Butcorst Tpeﬁ_o.m.ma OBpaTHO . .
DPOIIOPIHOHANEHE] 610 CTOPOHAM -
1 1.1

hothy: h =i
T e e

JnmBa BRICOTH K CTODOHE @

g = bsinC=gsinBx —= =S

. e R— paguye ONHCAEEOH OKPY/KHOCTH, -
© 8§ — pAowWAaAL TPEYTONLERKA . s

- CWCWHMWWMWB" -

Cepedunnwii nepnénéunyuap — aTo npanaa; npdxo.![amaa ;
_4depez cepeA¥HY CTOPOHE TpeyrolbHUKa ne_pné'nnmcynapﬂo
x Helt T g :

TpE cepefHEHHX NePHeHARKY-

. RAP& TPEYTONLHIKSE HEPOCeRAIOT-
cA B offHOM TouKe, HaskiBAeMOK
TeNTPOM OIINCAHHO OKPYKHOCTE

Toqra Iepeceue VS GHCCEKTPACK!

VrIA TPEYTOALHAKA C CepefARHEIM

. NepHeHTUKYIAPOM IPOTHBOMeNa-

. Ieii CTOPOHE! NIeKNT HA OKPYKHO-

© CTH, COMCAHHOHA BOKPYT RAHHOTO
: PpeYTOALHEEARA ’
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BnicaHHas ¥ ONMCaHHaA OKPYIKHOCTH

Paiduyc snucannoi B Tpeyronb-
HHEX OKPYHHOCMU - DACCTOAHNE

8 g A B €
= -4Rsuli 3 _sm 5 _sm 2
- _ I(p —a)(p-b) (- c)
({’ a)tg V § ?

o Towsen _Racaxna.nnncaanoﬁ-OR' S

. PYMHOCTH CTOPOH TPEYTONBEUKE
OTCeKAIOT TP NaPEE PABHLIX MOX-
| my coﬁoﬁ o'rpea:cos :

Paduye onucauuoﬁ oxpym:- .
Rocmu .
__6 b _ e _abe
2sindA  28inB 2sinC 45

'B saBMCHMOCTR OT EHEA TPEYTONLHAKA n’eirrp '
ONICARHON OKPYRHOCTH MOKET HAXOXNTHL:

BHYTDH - o ‘BRE nacepemme L

' TpeyroNLHHAKA TPeYTONBHHUKA ‘ero c'ropom




MACWBAL TPRYFOABHMKA

- Ilo cropoHe 7 BEICOTe, OIYILeH-
. HOlt Ha 9Ty CTOpPONHY, ' :

S::—z—aha' .

- Ilo nﬁm 'cmpoﬂaﬁ z YIay Mek-
Ay BAME

'S=;-;—'absin'y

-Fepona)

| S={Pr-DG-B (-0,

- a+b+e
r.n;e_P*-'T—'

o TpeM c-roponau (cpopmy.na'

¥ cy BhRcanHON: oxpymnocm
L3 S -p

' ITo nonynepumerpy (p) & pauy- -

1 ,onncannoﬁ onpymocm

e obe .
S "-?'-'7._43

" Tlo Tpem c'roponam " paxnycy S

. Tlo Tpem yrsiam  pagmycy ouu-
. caHHOf OKPYKHOCTH '

S=3R%sina.sinB-siny .
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' Panuoéememuiwmnnx

Tpeyronmnx HAsEBASTCA pas-
uoﬁeapenna&u, BCHIR Y Hero fbe
CTOPORE PABHEL. PaBRbIe CTOPOHE
HasEIBaioT GOKORKIMM CTOPOHAME,
a TPeThIo -~ OCHOBAHHEM PABHO-
-ﬁepaaennom Womma

" CaoitcTea paBHbSeApa{Horonanxa

B pasnoﬁegpemou Tpeymzm-
Ke YTi5l IPH CCHOBAHAH PEEEBL .
AA AC '

B paBHOBeApeHHOM TPEYTONEHE-

Ke MeIMaES, IpoBefeHEad K ocHO
BAHUIO, SBIACTCH Gnccempncoii "

_ Brrcorott, '

BD— mMepnana, Bnccercwpnca,
Bnowra ’ :

Pannoﬁenpeﬁﬁuﬁ- TPeYTOXLHRIK
EMeeT OJHY OCk CUMMETPRR
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:!)2:.—_-.2&2 (1 - cos|3]', .a := -m ;

: S'=%J4a2—bz=ilz-—sin]3;,‘ '

S ={ -_“) P'(P;'b)_: re P-=-“+"". .

?asuocr_opouuuﬁ- 'Tpgyroﬁuux

Tpeyronmnx, y KOTOPOI‘D BCE

CTOpPOHE! paBHEL, HAsLIBASTCH pds-

' HOCMOPORHUM WA upanmnﬁu
Tpeyrom.anuou

A

Ceovictea WWHQDWWMQ '

Boe YriIsl PaBHBL
L4 = 2B = L = 60°
. . "

Raﬁc,;[an MegHaHAa 60ﬁnmaé‘r
_c 6mccexTprcoil ¥ BrIcOTOM, DpoBe-
" AeHHRIMY B3 TOH Ke BepIFHHL

m, = fi's .=- hy = aas ="".‘: -

HenTpsl BOWCARHOR ¥ omACaH-
- Hofl ORpY:xRuOCTeH COBOATAOT -
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PaBHOCTOPOHHHH TPEYTONLHHAK
. AMEeT DOBOPOTHYIC CHMMETPMIO .
' (yron nosopota — 120°) -

PaBROCTOPOHHAR TPEYTONBHAK =
HMeeT TPH OCH CHMMETDPHE

Y
. %
-..--.f
Fh)
r

Ocnoanbnecoomuum .wl paauocmpou—mrowmmmxa

Oﬁosnaqemm - : : .

a4 — cropoHa, h — BiicoTa, P — nepnme'rp. P — Tmoaynepm-
MeTp, R — pagmyc onucanmok orcpymaoc'm, r =~ PAIKYC BUH-
capaoi orcpymnocm, S— unomans

Tl 2 1 ol - T - |
* g(_ T 'Tp RJ3 | 23 ? 38J§
h_ -2 6 | 8B 2 3r 3J§
| 8 = | 'p | srfE- R
121z | w8 | 5. |- 2"— 33 |- 8sV3
| 5| 2| pE | 2ndE ‘ 2
Rl—=3- 3 9 e or 3 8{5
N | 2 | 2E | pE| B | &
8 .83 18 o | 2 3
of5 | w2yT | p2JE | P23 | a2 -
s |- 4J_ sJ_ 3}{_ 2 f_ ¥ ‘srt3




TIPAMOYFOABHBIN TPEYTOABHHK

TPeyrofbHMK HAIHEACTCH RPR-
" MOYZORBHM, €CAH ¥ HOrO &CTh
npaMoll yron. .
. Ww.mamemm. o
MOMY ymy, xaausae'rcs sunome-
~Hysold :

- an3HaKH paaeﬂcma npwo«bubmrpeymmms
' A ABC = -A ABC,
.

A,

- -Tlo ABYM KaTeTam
Ilc xaTeTy ¥ rUMOTeRY2e
Ilo KaTeTy B OPHAKAILNEOMY OCTPOMY VIV,
. Ilo kaTeTY K IPOTHBOJIEKAIIEMY OCTPOMY yr::y
- Tlo rlmo'rexyae n oc'rpouy YITAY

: |'|p|43HaKH nvoﬁun npsw,oyrmm Tpewozwmcoa

‘ AABC ©AABC,
. ... By

Al

Iloonnowoc'rpowvmv B
Honponopnuommocmmx KATeTOB ~

{ - IfomponopiHoRATLHOCTH KATeTd B THICTeNYBH )
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. Teopemﬂwq:aropa S

‘B OpAMOYTOIBHOM Tpeyrommme
CWM& KBAJAPATOR KATeTOB DABHA
Rna)xpa-ry THIIOTEHY3E

cz,-a + ba

Crenersua reopemss Tudaropa

. B npm\uoyronbnom 'rpeyronmnme nmﬁoﬁ 3 RaTe’I'OB MBH.LIIIE
[ muo'renyam. T : '

ECJIII R npamMoli na o,ruioﬁ TOUKY uponegem nepneanm:ynap
'E HAKJIOHEAH, TO nan.uouaaa Gom.me nepnennnxynapa.

Papnnie nmonnue._nuem'r PaBHBIE IPOSKIMH.

Y ey ﬁmdﬁﬂsm&ﬁme T8, ¥ KOTOPOR TpoeKIHA GoMbIIe.

COOTHOWEHIA MEXAY SACMEHTAMA CTOPOH

o,

NPAMOYTOASHORO TREYTOASHUKA . .+ Sy

Kocnn’ycm\( oc'rpord yraa nps-
MOYTONBHOTO TPOYTONLHMKA Hashl-
BaeTcA OTHOLIEHNE IPAIeNCAIer0
KaTeTa K rUoTenyse.

CruycoM 0CTDOro yria HasLBa-
eTcA OTHOTEEHRE NPOTABOJeK A e-
TO KaTeTa K IrEHoTeHyse.

‘faHTeHcOM OCTpOre yrfia Hase- - - b
EaeTCa OTHOLUISHME NPOTHBONOXKA-
Iero KaTeta K MPANEKAIEMY. - b a

: a Ce cospt=—; tgo="——3;
KoraureamcoM ocrporo. yrza -~ - . ¢.. . b
s b

HA3EIBAGTCS OTHOIIEHMS HPUIEKA- o o (4] s ctg a'=
mero katera ¥ npo'rnnonexca- T e a
memy. - :
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CDomyAu csasusamuuerpuroumpmmeq:yﬂkum

sma.+coso‘. = 5"

sino coso
. tga=- ; cotga=— H
- Ig‘ cosa gsino

: 1+—tg2'a'=.—12'—'*;. l+ct.g’a..-——--—--—
. costa sin® o,

CBOiCTBA KATETOB, Nwmumwwmwwm'

Ra're'r OpSAMOYTONLEONO Tpeyr A
TOJLHYKA 6CTh CPefHee IPoNopIH-
oHaNbHOe NEXRAY I'HIoTeHy30H A
upoeximelk 3TOro KaTETA HA THUO -
TeHy3y - , b,

acc?... b = bcc \

. BsicoTa mpamoyroisHoro Tpe- b
YIONEHHKA, TIpoBeleHEAA U3 Bep- ‘
IMHHLE OPAMOrO YTIIA, 8CTh CPefHes ' E
NponOPRUOHANLHOS MY IIPOEK- h,

D#AAMH KaTeroB HA FRIOTEHYSY : a,

h€-=_ Ja,b . c . a-’ B .
' Bricora MomeT GLITE OmpeZele- ‘@, = EB; . '

Ha 4Yepes KATeTH M BX IpoeRIHH b. = AE+
¢ *
Ha I’KHOTBHYSY

e = a, + bc . _
- Megmana, npoBefieEHAT U3 BOp-
- mzEE UPAMOTo YIAia, PABHA OJI0-
' BAHe THOOTeHy3H!

m,;-%—c.-'

‘Brlcora, popeeEHas na.pep- . B
. HIMAK TPAMOTO Yria TPeyroNbHMa- E
K&, BeNHT ero Ha ABa Tpeyroib-
ERKA, TOACOBEIX AaHHOMY
A ABE co A AEC oo A ABC
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Oxpyxalioab; BrACAHHAS a_npﬂMoyroa\bHialﬁ- Tpeyrc')AbHu; o

- Pap;zyc Buncannoﬁoxcpyamoc‘m
~__ab - a+b-¢
a+b+e - 2

N TpG‘YI'OAbHVFKa

HenTp onucannofi OKPYHHOCTH

- COBmAZIAeT ¢ cepegnnoﬁ l:'nnowe-
HYSHL.

Pagnyc omueanHoi olcpymnocm

R m

: ﬂmummmwmomewwma )

HOnomaxe MOXEO onpenem:
— qepes xa'rem

.S-?@,

— vyepes KaTeT H 0CTPIA yron
'--—-0 tzﬁ=—~a cta‘ot,

.~ depes ﬂmo'renyay " oc-rpam o

8=—¢° 2o = —— 2B .
_4;3111_ o .4c3i.ﬂ_ﬁ.'--'
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Peuienne TPEYTOAbHHKOB

Teopema KOCHHYCOB

Kpagpar nro6oif croporn! Tpey-
| PONLHAKA PaBel CyMMeé RBAXDATOR
* ABYX RPYIMX CTOpoH 6es yABOEHHO-

ro TIPOHEBEe/eHHA PTHX CTOPOX HA
KOCHHYC YTJIA MeSRLY HaMH -
et =a?+b% - 2abcos y

1. Ecan cz“_>-a'2+b’,myroﬁ7—moﬁ(cosy<0).-‘
'ZEcnnc <a® +b?, Toyrony oc‘rpuﬁ(oos1>0)

3Ec.rmr: = a? +!:r2 » 70 yTom Y == npamoﬁ

4. B Tpeyronstinke Oporus Gonkirero yma Jtem:m' ﬁonsmaa
CTOPOH?, HPOTHE GoMblllell CTOPORE! eXXHT GONBTINH _yrc_ul

Teopema cunycon

- CTOPOHE! TPEYTOALHAKA IIPOROP-
,nnonambnu CHHyCAM npomone- ]
sapiEx Yraos. - '

.. Kospdunment nponopilﬁoﬁanb-
HOCTH DABER ARAMETPY onucanumol
| OKPYMHOCTE '

_a. __b . e
'sina.-' smB sin y

R

3_23 3
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| qublpe)(YI‘OAbHH KM

OCHOBHHQ onpe.q,e.\enua I‘l CBO“CTB&

H'emupexyzoabuuxou HasmBa- - - B

' eTcA GUrypa, KoTOPas COCTOUT B3
qeTripex TOUeK (BePUINH) M We- 4
THIpeX HOCTSAORATSILHO COCTHHA-
TOMHUX HX 0TPEIKOB (c'ropon) o
| Ilpm srom HEKaKne :rpix B3 KaB-
HEIX TOWeK He ZOJIKHE] JeiaTh Ba

opol npaAMoOH, a COCMURAIOMEAE D C-
AX OTPe3KH He ROMKHK Tepece- 4, B, C, ﬂ-- CepULLEYE, - :
R&TBOJI ’ L S AB BC, C'D DAu-cmoponu C

. B

YeTRpeXyTONLEMK naamae-rca
GOLRYKABLM, 6CIH OH pacnono:xen, -
B oMol DONynNOCKOCTH OTHOCH- ~ °
TelbHO OpIMoOil, co,u;ep;!cameﬁ A
| moﬁyxo ero Cropory

ABCD—'sbmymﬁ wemoipex- |
. JRORBRUK - .

. Onpmocn, Racammascs Beex
. CTOpoH qe‘rupexyrmnmca, HBSEI-
. BAeTCA BIMCAHHOK B $TOT deTHpe-
- XYTONBHHK. (‘Iémpquromnm;
OHHCAE OKOJIG OXPYIKHOCTH)

OKPYKHOCTS, COTEP/RAIIAT BCE
'BEPIIAEEI YeTHPEXYTOMLEAKA, HA* .
2LIBACTCH omucaHEOH OKOIIO 3TOTO - . -af
, qe'rbtpexyro.nbxmea ("Ie'rupex-

" YTONBHUK BIHMCAH B OKPYKHOCTL) .
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CyMMa Y08 BHHIYKJIOTO He-
* THPeXyToJNEHEKA paBHa 360°
LA+ LB + LC + 4D = 360°

Inomazs ﬁponanonbﬁoro BE:-

OYKJIOTO YeTHPeXyTONBHAKA
g=-thie

I‘Aedl,d-.—'mmnmqe'mpex-' '
VTORbHAKA; .

¢ — yrox uemy .unaroua.ua-
MHA

 Onucannbie qgiplpexyro»auku _' s

Ecrm B 9eTHpexyronbanKe
| CYMMH ANME OPOTHBONOGION-
HKX CTOPOH PAEHHI, TO B Hero
MOXKHO BIMCATE OKPYRHOCTS
at+tec=5b+d

IlenATp BIHCAHOMN B YeTHIpeX-
YTONLHEER ORPYKHOCTH SRAACT-
cd TouKoll mepeceqe N BCEX e~
THPpeX- fHccexTpHC YTAOB 3T0TO ~
YeTEHPEXyTONBHHKA.
BO, 00, DO, A0 — ﬁnccen-
" TPHCHL VIJIOB
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-TOYRA KACAHAS BOUCAEHOK
OKPYKHOCTH OTCOKAIOT PABHLIE
OTPESKH 0T YTIOB HeTHPeX-
YTOBBHEKA . L '

"BEK = BL; LC = CM;
MD = DN; KA = AN -

Tlnomazgs ONACAHHAONO HETHI-
PeXYyroMLHHRA . - -
: 'S = pr, B
I'e r —. pajHyc BIACAEHON 0K~ -
PyKHOCTH] ' L

.atb+re+d
T2

" Ecnm cymMa npd'mson'eaea- -
INUX YII0B HeTHPeXYTONLHAKS
pasua 180°, 70 BOKDYT Rero
MOXCHO ONIMCATE OKPYKBOCTE . .

. LAY LC = LB + LD = 180"

LlenTp OMACAHAOK BOKPYT e~
| THIPEXYTOJIBLHAKA OKDPYRHOCTH o
ABNACTCA TOUKOH MEPeCeUeHHA - .. ' -
" BCeX YeTHIpeX CepeIMHAMX mep- -
. IeHRHKYASAPOB CTOPOH BTOro He-
. THIPeXYTO/ILHHKA
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Teopema Ivonemen:

CyMMa HpOHSBeAeHuH IPOTH-
BOJIEKAIMK CTOPOH BUKCAHHO-
‘TO B OKPYRHOCTL YeThipex-
YrobHHKA DaBHA INpoH3Befe-

' HHEIO ¢ro THATOHAMIeH
. ¥ GC‘i' bd .=. e f i .

" Ilnomaas ,ﬁnncmﬁm' weTh-
' PeXyrofbHHKA
-8={p-a@-D@-0w-a,
a+b+c+d

e p=

| fMaparseAOTpamm

" . YeTHpeXyroXLEHK, npoTIBo-

HOJOMCHEE CTOPOHEl KOTOPOYTO .

. 'HOT2pHAs NapaNelsEH, Hask-
. BaercH napudmzpmqac
AB||CD; BC|lAD

' "Cepemé_-m'rohm mapai-
HexorpaMMa. ABJIATCH ero ImMeH-
TPOM CHMMETDAH ’

IIpo’mﬁd_nemamne_ CTOPOHET
PaBHEI' o o
AB=CD; BC=AD

Fr
vy

- 6. AnréGpa # reoMETpHA
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‘ -TpormBonexamne yrm PaBHE
LA = LC; LB =LD

Cyiuua yTAoB,. nbnnerammnx
K OpoASBOABEOR CTOpPOHE, PEBHA
180°

LA+ 4B = /B 440 =.
= C + LD = 2D + LA = 180°

dAnarogany napalieforpamMmma
HepeceRalOTCA M TOUROM Iepece-
YeHESA BeAATCA TONONAM:
- - BO = 0D; AOQ = OC

Kaxcpan AHAroHANL ASAMT Ia-
palnenorpaMM Ha ABa PABHEIX
A ABD = A BDC

HABe Anaronann Iiapannenorpa;\n-
Ma AeRAT ero Ha YeTHIpe paBHOBe-
JRHKHX TPeYTroAbHHEA

SAJ-'O -—-_Sam =SAoCD =S»ﬂa‘.‘.w i .

CyMMa KBAZDATOR AHATOEanell
fapaNiesloTPaMMa PABHA CyMMe
. RBAJpATOR BCeX ero CTOPOH

=20+ bg.j‘-
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TMpu3HaK RBPAAMEACTMMA

Ecnn B 9eTHIPeXyToNBHEKe NPOTHBONEIKANIHE CTOPOHET II0-

TIAPHO PABHE], TO 9TOT YETHIPEXYTONLHAK — NAPAILIeNOrPAMM.

Ec1i B 9eTHIpeXYrONLHEKS BE IPOTHBOMEKATINE CTOPOHE -

PABHH H HapaiieNbEH, TO 9TOT TeThIPEeXYroAbauK — md-
PANIeNOTPAMM. ' -

YeTHpexyroabHUK, JUATORAIA KOTOPOro B TOUKe Nepece-
YeHHEA AeJATCSH MONMONAM,— HAPAICTIOrPAMM :

Yexosmmea Bricoroll napanreso-

JAeratornedl cropone
) bk =bsina

TPaMMa HA3LIBATE NEPUSHEAKYAAP, _ —7

HpoBefieHHR#l ¥3 BOPITHHL! TOrO X - -

mapanienorpaMMa K HeNpH- . o * .
o a

Mlxomazn NAPANIENOTPaMMA MOKEC ONPENENHTD:

) Jepes cTOPOHY HAPARASNO-
. I'DAMMA B TIPCBEEeHRYIO K Hel
BEICOTY ' -

S=ah, a

Jepes .ase',c'ropom napainye-
NOTPAMME H VPO MeMAY HMH |
5= ab sin « '

~ depes ,u-nardham HApATeIo-
| TpaMisa’ yrox Meskay HUMH
. efsing
§=SLF 1%

g
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Pomb

Hapa:znenorpamu, ¥ KOTOpOro
" BC® CTOPOHBI pasnu, HASLIBAETCH
pombox
© AB=BC=CD= DA

"ACLBD

JlizaroRagn poM6sa nepeceraiT-
€5 TIOf, IPAMBIM YT0M

B

- ,u'narozénn- 'pouﬁ.ﬁ ABAAIOTCH - :
6HCCEKTPHCAMY ero YIIOB i o it c
ZCAB=/CAD=/BCA=/ACD \'/

| B nobolt poMG MoXKEO BORCATE
- OKPYXHOCTD ¢ LeHTPOM B TOUKe
1epecedeHHA 6r0 fHATOHANOH
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MAcLaAb pomMGa

Iluon':a’nb poM6a MoxceT GLITH Onpeneyenas .

— qepea nnaromu
s-dh

- ‘lepes c-ropony n yron’
pomba

S=a’sind; -

— gepes CTOPOHY i BRICOTY
S=ah

— Yepes CTOPOHY H PASHYC BIHACARHOH OKPYRHOCTE § = 2qr

- OKPYXHOCTb, BIMCaHHAs B POMO

Pamcawuﬁomoﬁnm;“m '_ .

- Yeped BRICOTY pomba

.r=—"

— depes mtarona:m pomGa
H CTOPCHY o
,,4@{

— gepes o'rpearm, fa no'ropue LenuT CTOPORY poxﬁa TOTKE Ka-

=+BE-EC

cagnna

D
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TIPAMOYTOABHMK .

Ipamoyzonsnuk ~—~ napanne:’

AOTPAMM, ¥ KOTOPOTO BCE YIIE
ApAMEIR '

 CBOVICTBA MPSMOYTOALHIKA

IHaToBanH NPAMOYTOIBHAKS

PABHE 4 POUKOH HepeceueHu Je-
JIATCH TOTOIaM '

HpaMoYTonsHAK AMeeT ABe OCH

CHMMeTPHH, KOTOPEIE COBTAAAIOT

€ cepeAMHHLIMH IepHeHHKY1ADa-
MH K eI'0 CTOPoHAM

7

7

rLd

Ed

. Borpyr moGore MpsMOyroMEEE-

KA MOXEC OIHCATh OKPYHRHOCTE ¢

. OeHTPOM B TOUKe NlepeceyeH s Ju-
ATOHAJIEH M PAZHYCOM, PABHEIM IO~
NOBHHO ABATOHANE o

AC=2R L

hud

IIromazs NpPSMOYTONBEMKA
MOKHO ONPeNeNHTS: |

— yepes ero CTOPOHK
' S=ab;

-—tlepesnnaronannnyronuemynm

=3

_disiny
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Keaapar

Kaaapam -— 310 NPAMOYTONE-
HHEK, ¥ Ro'roporo BCe CTOPOHH
paaL

‘AB = BC=CD = AD

CBOMCTRA KBAAPATA

¥ xpagpara BCe YTIIE IpSAMEle

JdnarcBand KBajpaTta PaRHE v -
B epecexalTcd NOJ NPAMEM O
YIIOM ' .

Rna,upa'r AMeeT YeTmpe OCH - o

| cmamerpum — npameze, upoxoas- - . v 4
— Yyepes ero ZHATOHANH; . S

. — "uepes copeIUHAR] TPOTABONIO N
JIOMHEMX CTOPOH o e , ‘\\l

Enanp'a'r HMeeT DOBOPOTHYIO

1 cammerpmio. llenTp cuMmMeTpHE —

| - Touka nepecevennsa ,nnaromeﬁ
yrox anopo'ra 90° :
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B iksagparte meRTPH BIHCARHOHK .
¥ ONHCAEHON OKpYREOCTEH CO-
BOAZAIOT M HAXOAATCH B TOUKe e~
peceTeHRS ero RHAroHamek.

Paanyc onmcanuEoH ol;cpym-'

~ HocT! \E /
Re aZ . 0
2 Co .
Paggyc sumca¥mofl oxpyxk-
HocTH -
re2
2
a
Hﬁo:ﬁm'mupam d
d&
S=a"=-—
2 L

TlocnegoBaTeALHO COBKHECH
'|. mbte oTpeskamu cepesARLL COCOR-
HHUX CTOPOH KBaApaTa 06pASYIOT
KBagpaT
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Tpaneuus

Od-pBHblempeAeAgw _

Tpaneyus — DTO YeTHPeX-
YPONLENK, ¥ KOTOPOTe JBe CTOPO-
HEL NAPANIe LI, & ABe APYTHe HO
mapanteNbEHL.

TlapantensHsIe CTOPOH HASLI-
BAIOTCH OCHOBARHAMM TPallen .

Henapanientnsie CTOPOHEI Ha- A
auIBatoTCA GOKOBLIMHM CTOPOHAMEH. )
YenopuMmen pricoroli Tpamenmr - BC, AD — ocrosdrus:;
HASEIBATE TIEPHeHRUKYIAD, ony- - AB, CD — Goxoente cmopouu,_
. nieEHN 03 UpoHsBONLMOY ToukH B — esicoma .
OCHOBAHHA TpamenMuy Ha APYroe
OCHOBAHYE

Cpednas aunus mpaneyuu — B : ¢
| 2ro orpesok, coepuEAromBEk cepe- 7( ' %
]| AwmEel GOKOBEIX CTOPOH - K L i
t  AK=KB;CL=LD; )[

KL — cpepmsaa InEAS 'rpa-
erpE _ o a4 D .

" Paenoboxaxn (pasnofiedpennan)

.| mpaneyus -~ Tpamenus, y KoTo-

1 poﬁ GokoBkle CTOPOHE! PABHE
A.B Ch :

5 Hpamoyzoavnoil Ha3EIBaACTCA

'] -rpanenma, y Koropoit ofua Goko-
‘{ Baa cropoma nepnea.qnny:mpna'
“] OCHOBARHAM .
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OKpY®HOCT:L MOKHO BIAGATE
B Tpameliio, ecH CYMMA ee BoxO0-
BHX CTODOH paEHA CYMMe OCHOBA-
mni

AB + CD = BC + AD

IleBTp BIHCARHOH B TPATIETHIO
OKDPYEKHOCTH -~ TOUKS Nepeceye-
HUS GnCCeKTPHC BHYTPeHHAX
yruop C

~ Paanyc BIIACAEEO OKPYKHOCTH
PabeH HOJOBHHE BHCOTE
k

iy

IIpn npogomxeHHN BoKoOBEIX
CTOPOE TPANeNE 00PasyIoTeHA ABS
OOAOOHHE TPpeyroAsHEKA

A BEC co A AED

TpeyronLEmKH, oBpasopammsle
OCHOBAHAAMA H OTPESKAMM IAATO
nazneii,— nogobnri. Kospdnouert -
000 paBeR OTHOMICHHIO OCHO"

.- A BEC co A DEA;
BC ‘
AD

k=
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.Cpenuaa AUHAY Tpameldd na-

PaNIENLHA OCHOBAHASN H PaBHa

X moaycymMme ]l - S -
KL || BC; kL || AD; 'K)l \;
KL = §C+AD L . )
2 A D
B pénnoﬁoicoﬁ Tpanemun:

— YTIH HpH oc:nonannn PABHLI,
LA =2D; (B= /G

. — IMATOHATM PABHLI
BD =CA

TInoniazs Tpanenyy MoXKHO OII-
PefieNnTE:

— yepes DOXYCYMMY OCHOBAHKMN
{cpeRmicio XAHMIO TPASIAH) H BRI~
cory :

a+b

= h;'l
s=23

— Yyepen THATOHANH H YO MeM-
. qynmm o

S-'—dxdzsmq:

Boxpyr moboii pasaoGokoii Tpa-

_ IeifAA MOXKHO OIMHCAT: OKPYK-
HOCTE

Ecnnm Tpatienus snucada B OK- -

PY®HOCTE, TO OHa PAPHOGOKAS

1M



MHOTOYTOAbHHKH .

| Oca‘onuue ONPCACAGHHS |

MHozoyzoRbRUK — BAMKEYTaA
JIOMAHAN AWHIT, KOTODAS HOIYYa-

' eTCH, eCHIK B3ATH 7l MOOKIX TOYEK .
ALA, .. .,A M COSAAHMTE NPAMO-
JARHEHHBIM OTPe3KON KaRAYIO U3
ERX ¢ mocaexyomged, a mociae-

_ BHIOW — cnepnoﬁ o

Touxu A, A,, ... A Haamam-
ea Bepmn:néuu Mnoroyrom.nm,
‘2 oTpeskM A A, AA,, wnAA -

€ro CTopoRaMH

I1oCKAM MHOTOYTOAbHAKOM
AN MAOTOYTOILHON 06 IacThIo HA-
BKIBAETCA KoHeuHad YacTh IJIOCKO-
CTH, OTpAHHYEHHAR MHOTOYI'CIE~
HITXOM ' :

OKpY>KEOCTS, Kacasnmasacs Beex

_CTOPOH MHOTOYTONLHMKE,; HASEIBA®

&7cf BINCAHHOH B 5TOT MHOTOYTOMb-
HHK - .

" OKpYKHOCTD, ¢ogepxamai Bee
BEPIINHL MHOTOYTOXEEMES, HASKI:
BAETCH ONMACAHHON OKOJIO HTOTO
MEOTOYTOMLHUKA . :
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‘BoMYKABIC MHOTOYTOABHMKM

MEOTOYTOABEAK Ea3HBASTCA
SWAYKABLM, eciE OH JOKHT
B OZHOH DOXYUIOCKOCTA CTHOCH-
TEJIBHO J106oR 1pamoi, co.n;epm .
meﬁ eI'0 CPOPOHY

- ¥raoM BHIYKJNOrO MHOTOYTOME-
BUXa NPH AaKHON BepIIUHE HASEI:
BaeTCd YoM, 08pasoBaHHEI ero

| ecroponamm, cxo,qamnmnca B aTolt
" BepIIKEE. - )
CyMmMa yrios BEIYKION0 B—yroub-

Emka papEe 180° (n — 2)

F
B

LA+ LB+LC+ LD
+LE+LF=4-180°

. BHemrHmM yriom IBHII—YKJIOI‘O
MROTOYTONLHAKA (PH JAEHOM Bep- |

BHYTPeHHEMY YUY MHOIO-yroAb~
HHES IPH JaERON BepIInHe.
Cymma BHEIIHYX YTI0B MHoforo
*} Brmymraoro n-—yrom.nnxa pama
‘| 360°

WAHe HASKIBASTCA YTOJI, CMEIRHELE

. Koaudectso ARarouaredl BLIDYK-
‘| moro n~yroxemmia pasuo

' r(n—-3) -
—
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FIpaBHABHLIE MHOFOYTOABHAKH

BRIyxALl NHOrOYTrOIbHEE Ha- - o B
' uLIBaeTCS MPABMJILHEIM, €ClH BCe A
8TO CTOPOHLI PABHLI 7 BCE €10 BHYT-

Peuie YIiL PABHLL. :

Bny'rpemmﬁ yrox npaxmnoro

n—-yroNLHARA papeH’

a,:“;z .180° o

edrpa simcoaaHol B. OpaEAIhL-
HEOI MEOT'OYPOALEAK OKPYRHOCTH
H OKXPY’RHOCTH, OINHCAHHOI oXolI0
Hero, COBIAJAIOT.

Paguycrr onmcanHOR | BIECan-

- molt oRpyStHOCTeH:

a
Re——mp———
: 2sin 180° .

n

-
2tg1$0°.

r=

Tlnomass NpaPANBAEOTNO N—YTONLHEKS MOXKHO OEpeAeNnHTh:

_ - na® " 1s0°
 “—Yyepes-CTOPOHY MHOTOYTONLHHKA S = 1 ctg._n ;.

—4epes pafnyc onucaHHok OKPYHHOCTH:
' aR® . 360°

sin ;-
2 : n

S =

180°

— tuepes pafAYC BIMCARROR OKPYHRHOCTH S = nr’ tg
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Oy

OCHOBHbIC ONPEACACHHS

NJOCKOCTH, ITO A KPHABAA.

OTpeaka), HasKIBACTCA PAJUYCOM

Orpyscrocmesio HA3HEBaeTCA
3aMKHYTASR IIOCKAA KPHBAA, BCe
TOYKH KOTOPOH OfHHAKOBO Yia-
JNeHwl OT JaHKolt rouxm (HeHTpa
OKDPYKEOCTH), Nexanedi B Toik e

Orpeésor R, coegmHAnmmE:
LEHTP OKPYRHOCTE ¢ Karoi—mmbo
ee Touxo# (a TaKKe JAWHA BTOTO

AMaMeTPOM. .

xopg -

Orpesor, coeTRRMIOIMNA Ape TOY-
KH OKPYRHEOCTH, HABHEAOTCE Xop-
‘0o, Xopha, DpoXogAllad depes
HeHTP OKPYXHOCTH, HAZLIBAETCH

HAuamemp — panbonsman us

TOYKAMH.

AaMY, HMEIONIAMA ofTIHfl RoFen.

pagaycaMs

' HAyza — TacTh OKPYRKHOCTH,
' PacnonosReHHAL MeXKAY ABYMA ee

Bni;c_ai’mux YeA0M HASLIBAETCS
yrox, ofpasopaRHsIE ABYMS XOp-

I{ewmpansnsim y2aom AASHBA-
-€1CH Yrol, 06pasoBaNELl AEYMS
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CBOHCTRA XOPA, Kacate»uux M cexymmx

' Pasgile XOpAH! CTATEBAIT pas-
HEIO KYTH . -
AB = CD = U AB = U CD

,Hnaue'rp,- ico*ropmﬁ 'nlpoxo;tﬂ'r'
9epea CePEANIY XOPALI, Neprenay-
KyAApeH K Hedk '

Hapasiie/bHE XOPALI OTCERAOT”
Ha OXPY’KHOCTH PaBHEIe AYTH
AB llecp= wac=u BD

Xopaw, papHOYAANLSHHSIE OT
HeHTPA OKPY:KHOCTH, PABHEI.

‘Boxsuias #a ABYX XOPA Haxo-
xurca Gauske X LeHTDY OKPyHK-
HocTH - ' -

Kat_atmuau K OKPYIKHOCTH

TIpaMas, Jdexeman B ogaolt
ACCKOCTH C OKPYRHOCTDIO M M-
olad ¢ Helt TOXEKO OXHY 06MIYIO -
TOUKY, HasLIBaeTCd Kacamenvhol
X 9Toll OKPY:RHOCTH ’
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CBOMCTRA KACATEALHOM KOKDYXHOCTH

. . o . A
| IIpAMAf, MepNeRAVKYAAPHAAAH- A
AMeTPY OXPYKHOCTA X IIPOXORAIIAS : q ©
Yepea €r'0 KOHeI, ARNRETCH Kaca- -
TeJbHON K »TOMH OXpYREOCTE B

Kacarennuas K OKPYKHOCTH Iep-
MeKAUKYNAPHA ARAMETPY, IPOXO-
JsimieMy depes TOUKY Kacadgmd

Vrat1, o6pasoBaHELIE KacaTeNb-
HBIMH, TIPOBe/[EHEEIMI N3 oMol
TOUKH, B npamoll, npoxogsimel
Yeped MEHTP OKPYRHOCTH B ITY
TOUKY, paBub: LBAO =~ LOAC

OTpeaky KacaTeNLENX, NpoBe-
APEHEIX K3 OXHOM TOYKH, PABHEL
. AB=4AC

Cem okpyiuuocrn M €e cBojicTBa

TIpaMasn, HepeceRAOIAT oK- CA D\ ‘
PYPKHOCTD B ABYX DASMUTHEIR TOU- T |
KaX, HashiBaeTcs cexymelk o P

Ecxm ua Touxn M BHe OKpPYKHO-

c

CTH IpoBeiieHA ceXyIIas K Heil, To 4

npoN3BefeHne paccTosHAI :

oT TouRH M X0 TOMeK HepaceTeHAs -

¢ OKPYKHOCTBIO PABHO KBAJpATy - _

ENAHEL OTPEOKA KacaTenpHON B3 l
y B

TOYKE M K OKpYHKHOCTH.
MB- BC = MA? ’
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Kagaune ABYX 6pr1|mocmﬁ

Bneﬁmee

O

O}Os"‘ r+ R

YrAbl B OKPYKHOCTH

Yraogas aemqvma Ayi'u.

¥Yzroeod sennunor Jyzu HAIKBACTCA BONTNHA coomc'rny-
OUIero el MeETPAIBHOTO YIia

¥YraoBai BenMuAHs Ayru ofnaaeT COAYEOIIVRMY cBOHCTBAMIL.
1. ¥rnopas pesIHYMHA AYTH HEOTPRALATENBHA. ;
2. PapHpe JyTE NAMEIOT OMMHAKOBYI} YT ROBYIC BeIMYHAY.
3. Ecnu gpe nyra ofHOH OKPYHHOCTY (MM IBYX PABHEIX OKDY2H-
HocTef) UMEIOT OFUEAKOBYIO YTAOBYIO BEIHYHARY, TO OHH
pasm r .

prroeoe(baAmHHoe) vamepeHre yr/\oB

-Paduax — yroa, comsewc'rnymmnﬁ .u;yre, AAHHA Ro'ropoﬁ, .
baBH& ée PANEYCY; COZePKAT npnﬁ:mameuno 5791 7'44 8.
[ PagHnal NpUHEMaeTCA 38 e{HHANY B3MeDeHNd YIJIOB IpH TAK
HASKLIBAGMOM KPYTOBOM, HAN PAANAHHOM,; HEMEPEHUA YIIAOB, -

Ecan kpyroBag Mepa yria pa&BHA O, TO yrom COZePKMT.

. TR

120 arpa.qyoon,oﬁpamo YTOJ1 B i° AMeeT KPYTOBYIO Mepy 180 -

Hanpumep, yraam 8 30°, 45°, 60°, 80°, 180° ooo'me'rc'rnym--

| seme, copopmasmse =, ., % ¢ paun

e
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BOHCaHHBIC YTABI

Brncannulit yron mamepsaercs

TOIOBHHON AYTH, HAa KOTOPYIO OH

. OMAPASTCH, B PaBeH mOJIOBAHE

" IMeHTpPAABHOrG YTla, 3aKRJ0Uaio-
miero Ty e AyTy:

28BC= U AC

. Brmcanﬂueyrm, ompammnecs
HAOAHY AYTY, PABHEL
Lo = LD

BumceHERI® yrox, ommEpato-

£5
e Ha AnaMerp (TONyOKpyx- &
. BOCTE), == npamolt - A ¢
| LABC=90° . v

YroA, O6(a308aHHLIN ABYMS.CKYLLAMA

© Vron, obpasopAHALIE gBYMA ce-
RYIOHMY, H3MepAeTes NonypasHo-
_CTHIO YT, BAKMIOUCHHEX MemMAY
KBYMSA éro c'roponaun

'M_—(ucb-uBE)
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AAMH OKDYIKHOCTH H AYTH |

Arunotl oxpyxmroemy HaILBa-
ercs obmuii npefien NepaMeTPOB
BOUCAHNLIX ¥ OLMCAHHEX Opa-
BIISHRIX MHOTOYIONBHNKOS OPE
Heorpamemmuynsoenznmcna
HX CTOPOH. .

Omommemmaxpmoc'm .
K ¢e AuaMeTDPy OZHHAKOBO OJAR
. BCeX oKpy)EOocTelt B ofio3HAART -
CCAT.

2nR

Lt
i

n=3,14159... ~

Jauita oRpy®HOCTH pa,u;uyca R. .
pasua 2nR

HAnaura dyzu ORPYRHOCTH paBns.
PAANYCY OKDYCHOCTH, YMHOMKeH-
HOMY Ha PATRANHYIC MEPY AyTH
l=a-R

TlAOwaAb Xpyra i ero yacrei

- Tlxomaze xpyra S=rk!

TLnomazs cexTopa SﬁlééiocR" o

(o — yron » pannaHax)

- IInomany cerMenTa

8 =é—(a,—aina1h’
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MpPAaMbIE M NAOCKOCTH B pocTpaHcTee |

Cnocobbi 3aAaHMS NAOCKOCTH

flxockoets B MpocTPAHCTEE ONHOZHAWHO OMPEAONROTCS:

-rpem TOYKAMY, He NeMaIu- npsidoﬁ B Touxofi,
- ¥ Je oot mpsMoft . He Jexaneif Ha npamol

MaparACABHOCTD NPAMBIX M NAOCKOCTRH

-Baaumnoe i:acnonomenue IPALILIX B HPOCTPAHCTSE

. ,E{Be OpaMEle B i_lppc'rpanc'rse m_a- . . Pad E )
PeceKkalorcd, ClIN OHM UMeIoT : -
“|  mams ogHY OBIMYIO TOUKY _

=/
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lBe npAMbie B IPOCTPAHCTES Ha-
SHBAIOTCS RAPAARCAOHLMY, €CIH
OHN -JIERAT B OXHOH NMIOCKOCTH
7 He NMeloT ofInny Touex .




| /Hsenpamrie B mpocTpancTRe Ha- :
- SHIBAIOTCH CEPLISUIGIOUWUNRUCR, = )

" @C/IR He CYIIECTBYET IUIOCKOCTH, CO- L :
Depxxamiell 9TH NpAMELS , - ,

'Bsammpammmmnpawumocmamocrpam

I'[pa:uaa ¥ TAOCKOCTD nepecema-
. 10TCH, eCAH ORI HMeloT ofHY of-
- myo TouRy: plle=A.

(A HAZLIBASTCH CHeZOM NpAMOL-
P Ha LIOCKOCTH 1)

IIpawas HABEIBAETCH HAPAILIENE-
HOH DIOCKOCTH, eCHM OHA JIEIKUT
B 3Toif IIOCKOCTH HAYM He HMeeT C
Heil 06K TOYEK

B3aMmHOE PACTIOAOXEHIE NAOCKOCTEH B NPOCTIDAHCTBE
IBe NIOCKOCTH B HPOCTPAECTBE MOTYY:

TepeceraTson COBNAZIATE  He EMeTh oﬁn:mx Toqeic _

,I[Bennocmnasmammxnapammmun, ec:monnnemte—
0T oﬁumx TOUeK Han cosna;(awr
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Mpov3HaKA I'iapaMQAbHC)CTH MEOAMbIX M mocxocrem

Bnpoapaﬂcme

,[[m,{l 'foro YTOBH NpAMas p SR -

napajiiennLHa IIOCKOCTH &, AOCTA
TOYHO, YT0OOH 3TA HpaMad 6pLIa

TapaanenlbEa X07g GE ofHOR HpsA- -

ol g, NeKamell B IIOCKOCTA &

Ecan npamasn p-NapanmensHa

IICCKOCTH Of, TO OHa MAPAIACTLHA
JAEMHE Hepecedelns o ¢ awnGoH

mmmm&wmmpea'p

] IIpaMada p, DapaielbHas KaK- -

no#l M3 IBYX NepeceRaloN[UXCS

nnockocTel o # B, mapaxnensHa

VX JTHHAH OepeceueHRA ¢

MpM3HaK MAPEANCALHOCTU ABYX MAQCKOCTEN

- Benm (8o iepecekalonjecs Opsi-

MEIe, JIeKAIIAe B IIOCKOCTH O, CO-
OTBETCTBEHHO NADAILTSBHEY ABYM

TepeceKAIOIMAMCA TPAMbBIM, JeRa- -
IEM B IICCKOCTH B, To 3TH mxOC-

KOCTH napme.uhm

Caoﬁcma MBPAMEABLHBIX MOFMBIX B I'IpOCTpaHCTBC '

Hpamule, nosydeHAkle OpH Te-
pecetieHRN ABYX HAPAJLIeNLHEIX
maockocTel TperTkeit, napannearEE

. Mesay coboit
' all B; g [ p

¥

g

NN
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" Iipe npanﬁie, nopoaﬁk.'napan-
nenbEBlE TpoTheH, napaunenmu
wMexchy coboli

el
) = plli
g =Pl

TNapPAAACABHOR APCEKTHPOBANME

HIpH napannensrom npoexmuposanuy Sa8at0TCsE:
' «— IJIOCKOCTE IPOSKTHPOBARNA C,
-— sanpmemae TPOEKTHPOBAHAS (uparasn I)

Hepannenseolt npoexnnmed T0T- -
ki A Ba IIOCKOCTE O HASWBAETCH oA e
TOuYKa JepecedeRMa mpamol p,
apoxozAlied depes TOUKY A B na- {4
. painesLHON BANPABNCHEIO IPOBK- : / 7 _
THPOBANAS, ¢ ITOCKOCTRIO NPOek- 1 -

THPOBAEHA O . AI-I ¢

Al = HpaA

HHapaanrenvnast npoexyus
Ha DIGCKOCTH O BeeX Togek dury-
pit D o6pasyer burypy @ 12 KOTO
P& HaskIBaeTeHd MapannennHoll
npoeknHedt PUrypH P Ha mnoc-
KOCTE O )

@ = mp, P
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CBOMCTBA MAPEAMEALHBIX TIDOCKLMH

1. HapansieTsHas TpOEKOMS Npavof ects m6o TodKa, AH60
" npaMas.

2. Hapanném;nue HPOCKIEN TAPAIICNLHEX HPAMEIX P’
-H ¢, B¢ NapaNenbHLIX HANPABNCHHK npoex'mponma
I, napmem-nu

3. OrnoneEme .mmn OTPesKOS NpPAMON paBHO o'rnomeﬁﬁm_ ‘
JIMHE BX nppemmﬂ -

NepneHAHKYARPHOCTS RPAMBIX M NAOCKOCTEH

»

- TIePREHAMKYAID M HBKAOHHAS K TWOCKOCTH

A

ITepnenduryaapom, omymen-
HEIM M8 ZanHoll Toukp Ha Aaw-
HYIO ILTOCKOCTh, HA3LIBAETCH OT-

peBoK, coeRRHgomME fanHylo
TOUKY € TOUKOH IIOCKOCTHA B ‘B LA
Aemamuii Ha. OpsMoit, Nepler-

augyngproit ¥ mrockoe™a. | o

C

 AB- nepueuaunyup & nAocKo-
.emut T
AC- naxmnm K RACCKOCMI O

Haxaornoil, npopefennolf ns xaguoi TowkH & gaswofi mroc-
KOCTH, HAHEAETCH Jrobolt 0Tpesck, coegna ol FaARHYIO TOY-
KycC -mmoﬁ INOCKOCTH HHE an.ummﬁca nepnemKVnapou X
T vroit nnoe:lcocm
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Ins Toro wrobu npamas Ghima
TepIeHANKYAAPHA HIOCKOCTH, A0C-
TATOYHO, 4T00L! OHA BEiNA NeplTen-
AAKYAAPHA ABYM MOGHIM Mepece-
RAOIMAMCE APAMBINM, Jxemanmn :

- BoTOR IIOCKOCTH

Mpw3riax NEPNEHAWKYASDHOCTU MIPSMOI U mocxocm

la.

e

Teopemaomexneprmwmpax

I[pamas TeopeMa .
IIpsaMas, OpoBeReHRAn Ha IIIOC-
KOCTH TiepHeASHKYIAPHO DpOeK-

. DeHAFEYNApHaH caMoii HarJonHoH

OGpaTRan TeopeMa .

. Hpsmas, TposefeHHAd B ILIOC-
"KOCTHY HepOeHINKYIAPEO Ha-
kaounofi, HepneHANKRYAAPHA A
oproroHaNbHOH NMpoekTAN 9ToH

-‘nmormoﬁ

uny HexkoTopoli HakmoRHoH, nep- . -

PaCCTOSHIME OT TOMKH AQ NAOCKOCTH

Ecma us TodrE A, Hemaneit Bre.
nemmzcynap’n HAKJOHHAYIO, T0:

Kok ﬂmonﬂoﬁ . , )
' 2) pazHEle HAKJIOHHEI® ANMEWT
PaBHEIE MIPCEKTINE A PABELIM IDO-

BAKJIOHHEIS,

LJIOCKOCTH O, DPOBeCTH K Hei mep- If. :

1) mepOeHARKYAID nopoqe Bes-

eKOEAM COOTEETCTBYIOT PaBHEE -«
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3) 13 ARYX HAKNOEHKX, AMEIOIMX HopasELe npoeminn, JIoxs-
Hee T8, NPOEKIHA KoTopoli ANHNHee

PaccrogHne 0T TOUKE A0 NAOCKOCTH, He coflepsanieit sTy
_TOuKy, PaBHO ATHHe FepIeH THKYiIpa, onymennoro u3 gapHol

TOUYKHA Ha JJ}&HE’YD OIOCKOCTE |

-CaobicTea WKYMDOB K AOCKOCTH

TlaocKocTs, TepIeETAKYIIpHas

onHoH U3 ABYX MADATLTeNALHEX NDA-

| MHIX, nepnen.my:mpna n ,upyroﬁ
. npsoit

IpaMile, NepHeRAAKYASPHLle

o.uaoﬁ OJOCKROCTH, napannensm_

MeRAY coGoﬁ

o b g9 - .

. T a o

/:>_<f§/
A

T qfr -

ARV

7

' PACCTOSHIME MEXKAY CKPRLUMBAIOLWIMMACS NDIMBIMA

PaccroaHpe MesXIy CKPEIABR- .

IIAMHCH NPAMEIMA PaBHO AXH-

' He HePIeHIAKYAAPA, ONYIIEHEOTO- '

n3 moGiofi Touxm ofHoll HpAMOK Ba
- IIOCKOCTH, BPOXOARIMIYIO Yepes

ADYTYIO IPAMYIO napa.rmemo nep- )

BO#
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Yrabi B npoc1paHCTBe

Yroa Me:uy NPAMOH M mocxocmo

A

¥raom Mexay maxnonzoll AC
A IITOCKOCTBIO O, BASLIBAETCH Besa- |
YHHE Y4 MesA Y HAKJIOHHOH U e
opToroRaneEol nmpoekuneit (BC)
Ea 9TV TJIOCKOCTE .

Vron mesksy gaxnonno uee op- .
TOrOHANENOM HpoekOHell MéRBINE
yIaa Mexty BakiorEoft m moboi
Apyrolt npamcit, npopeflenHol B
#TOH MIOCKOCTH Yepes OCHOBaAHMe
HarJgouHoH

IIpamasn, mepredANKyNAPHASL
ORHOH M3 .ABYX mapallefsHHIX
miockocTelf, nepeRAUKYAADHA
B gpyroit -

- [Inockocra o 1 B, uepneii.ﬁmif -
AApHBIE onnoﬁ o T e npaMoR
D napannemu MeXRY coboi

A .T
Hegnonnas Kk AByM mapanteis- | P (& L
HEIM IVIOCROCTAM 08 pasyeT ¢ HUME . 7 _
pasutie yrm- | AN
: m
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AByTpaHHbIE YrAb!

Heyzpannsim ytaom HassIBaT-
cst ditrypa, o6pasoBanHag KBYMA-
HOMYILAOCKOCTAME o H § ¢ ofmelt
OrpaHMUHBAICIOe nx npaMolt MN.

. TlonynaockeeTd o u B HasuBa-
" 1oTca rpaRAMHM, & MpaMas MN —
peGpon ABYTPARHEOTO yraa

Ilepecédenne ABYrpaHBOro yrNa
¢ MIOCKOCTEIO, NePHeHANKYAIp-
HOM ero,peﬁpy, HasLIBAETCA AliHell-

KoM Yza0M ABYTDARHOTO YTiA

_Bce meﬁn;sxa YTJIBL ABYTPAHEOrO YTJI& PABEL!

Heﬁnoro yr.ua .i

%mnnmynayrpmoro yraa npmtmam BEIMIARY €TO A~

JInaeﬁni-:eyrm, COOTBETETBYIO
M6 PABKELIN ABYTPAEHEIM YITIAM, -
paBHLI, X 06pATHO; pABHEIM JH-
HefHLIM YIAM COOTBETCTBYIOT
paBHHe ABYTPaHHLI® YIITH

4; |
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' YI‘OA MEXAY mocxocmmn. _
I'Iepneumxyupume NAOCKOCTH

Vzn0m mendy deyma nepecexaionsi Mues NAOCKOCIS ML H-
ZHBAETCA HAMMEHLUIAA M3 BeJIMUHH SEYIPAHHLIX YTIOB, oupe«
AeNACMBEIX ITHMHE ITOCKOCTAMH,

Tlaockoern o u B, YroJ MexAY KOTOPHMH paseH 90°,
Ha3HBAaTCH Meprenamkyaapuumy (o L B). Ecan nse
TIACCKOCTHA TapallensHH, TO yro.u MeAy HAMH CURTAeTCA
paBHEIM 0°

0‘?5(0:?3)5"96"

TlmocKoeTs O, NPOXONIIMAS Ye-
Pes DepHeHANKYAAP p K ApyToil.
IaocKocTH f3, uepnenmynapna
maocKocTH B

—

Ecxna f8e mrockoeT o & B Baa-
" AMEO NepHeHANKYISPHEL, TOIpa-
Mad p, NpobefieEHaR B ofHol M3
STHX ILIOCKOCTOR mepreHAUKY-
JApHO MX JHHEH NepecedsHEA,
nDepHedHKYAAPHA u Apyroi
NAOCKOCTH

"y

Ecnno.n B — ABe B34BEMBO Mep-
NeERARYAAPHEE ITOCKOCTA B A3 . .
| Tourm A nnockocrz o onymen - : N
TepHeHAHKYAAD P HA IIOCKOCTS - PlA B/
$, TO OH JeKAT B NIOCKOCTH O
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MHOI‘OI‘paHHHKH |

OCIIOBI-Ible onpeAeAennu

Mrozozpanrnuros HasmBaeTcd
reoMeTpAYecKoe TeJNOo, HOBEPX- -

HOCTE KOTOPOro COCTOUT BB KOHeT- g - L
HOYO JHCAA IIJIOCRHX MHOI'OYI‘OJ[B & : 1—4
) HKROB - . : . * : "

anmrpaam HASEIBACTCHA BE-
OYKAEIM, I OH PACTICNOMEH IO
OAEY CTOPORY IJIOCKOCTH KaKAD-
I'o OACCKOT0 MHOTOYTONBHAKE Ha
ero NoBePXHOCTH

MEOrOYTOALHEKH, HB KOTOPHIX |
CcOCTABNEHA MHOPOrpaHHAS IO-
BePXHOCTh, HAZKIBAIOTCA €8 IPaH-
M}1; CTOPOHE! MEOTOYTONBERKOB —
pebpanMm, a BePIIHL — BePITAHA- | . y

ME MEOTOrPAHHMKA _

OrpesoK, coemHAOMNAY fBo - _
BepMARH MHOTOIPAHNHKA, HO ﬁ
Neskamue Ea ofHolk rpaHm, Ha-
3HBAOTCA ZUATOHANLIO MHOPO- : o
rpazEmnKa . . Huazonass

Mphuama # napaesennes -

Hptamoid Ha3EBaeTCA MHOTOIPAHHUK, HOBEPXHOCTL KOTOPO-
T0 ecTh of e AHeHRe ABYX PABHLIX MHOTOYTONEHUKOB, PACTIONG-
EHEHX B HAPANACHBHLIX IITOCKOCTAX (0CHOBAHMI NPAZMEI), A
napaanenorpaMMos (Goropmx rpaaeﬁ), YHCAO ROTOPHX PABHO
THCAY cmpon OCHOBAHHS
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O61poarHeHHUS TPaHell, He ABIIA-
IOIAXCA OCHOBAHHAMY IIPUIMEL,
HASHIBaETCH ee Goxconoﬁ nonepxno-
CTBIO -

IlpusMa HasuIBaeTcH npamod,
ecas ee foroBHe pelipe nepleHAN-
EYAAPHE HIOCKOCTAM, OCHOBA~
ani. BokoBLle rpadn npamoit
BEPHAMEL ~— DRIMOYroALHAKHA

Henpa:m HPH3IMS, Hasusas'rca
uamunol! .

Bricoroi ampboit TPUIME HAIE-
paeTcA NepHeHfRKYAND, OOVmeH-
Enfi 3 xago#i-mppbyar TOUKH

s‘epx-n’ero OCHOBAHHUA HA TIOC- :

KOCTE nmei'o OCHOBAMAL

rprrr—r=trrsre————

-
i
P
¥
;

;’ -4

E" b
IIpamas npusma

A

Haxmum npusma
BE — suieoma npusmst

Mapamerermnes,

‘Tip®aMa, B OCHOBAHUE RoTOpO#

JIeJRHT OapaaneIOTPaAMM, HASEBA~ .

e'rca Mpaumeuuueaon

Cepennna Joboif ;maromu ma-

pmenennne,qa ABNALTCH [IEHTPOM
erc cme‘rpnn

Il'Ipo‘msone.immue Tpayy nape-
neueme.ua pa.nau 3 napawmmu

Bce AK&I‘OH&JIK napameneme-

Aa mepeceKaoTed B ofHON TOYKE H

FeASTCH 610 HOTIONaM

o— qeﬁmp cummempun
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-~ TYPAMOYrOALHBI REpaMEALTIMEs '

. Xpamoft napannexenuue.n, B.OC-

" HOBANIN KOTOPOTY NEXKMT HPAMO-
YTORLHUK, HAIKBAETCE TPAMO- -
YTONLEHM

Haussa TPEX pe6ep mpaMoyTONDL- | B
'HOTO TIapaJIIefleTHIIeRa, BHXOAS- -
HUX 12 ofxolt BepInuutl, HASKEA- IS BN

. ‘:‘x-‘\
101¢4 er'o HIMepeHAAME R / —

YlpamoyronrHiiill napanienenn- \ / .
nefi, ¥ KOTOPOro Bee TDH MaMepe- =

HEA PABHEL, H&3EIBASTCA KySoM

| - B npamoyroarHoM mapanzerne- : .
' gHmefe KBaApPAT ANMHUEL JHATOHa-  d2 = g% + b2 + ¢2
N PEBeH CYMMe KBafpaToB TpPeX
. eI H3MepeRmil '

A

Maowaab MOBEPXHOCTU M owa MOUAMB]

Bokosaq nosepxnm Sg=p'%
THep — nepRMeTp NepReRKHKY-
RAPHOTO ceveHns (N4 NpAMON

© ApHA3MET — nepnuerp QCHOBAEHA);
I — panaa Gozconoro peﬁpa. :

Ho:maa HOBEPXHOCT:
8. =8 +2S

TRe S -— UNOIEATD, ocﬂosam

Ofpau V=S 1, -
rae § — nnomaps NepIeHgAKYAAD-
‘BOro cedelns (fnaA OpAMOH npu-
aMB — [IOMANL OCHoBaRMA); - = KLMN — nepmuauxyupuoe

1 — pyaEA 50KOBOLO Pebpa, | cenene,

BP — gvicoma
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MRDAMEACTIMNRAR
BoK0oBafg HOBEPXHOCTE -

I Momwnoaepmocmuo&emnmmwmworo

Ss = 2¢ (a + b)
 Tlonuas noné'p;tnoc'rr.

e

Se=2(ac+be+ab)y . |

O6%em V' = abl I

'I‘lbaaulsum:? MHOTOTPAHHWHKH

HHKaMH

Blmyxme Mnororpanmn, Bee rpama RO‘I'Op‘HX HpaBHITS-
Hble mnomyronsnm, HABLIBAIOTCH npa:smmnn MEHOrOrpaH-

Te'rpasn;p Ryﬁ On-raanp " Jonerasnp onca:anp

| Tpaswmmice | Pagmyc omu- Papmyc pmm- II_[]IIS ’
| oE | eE | 2
et 4 .12 12
' a3 . a ’
B oo 2 2 e
- o R S RN a®J2

‘@ — goTiaEa peSpa nmomrpénu'-mca:
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A

| ‘rpammmk, omﬁmrpaneﬁnmw

3 BEPIMAL AHpAMUKH HA I0C- . ]
.| "xocTs ee ocxosanua; nasumaeres
.Inuco-roi& nnpmn}m :

o S ‘— ol ocaonama- : A A
';"ii iy "‘a‘“’ * L AaAshiAid, — ocnosanue,

Hupmu&oﬁna&mmaunom- una . "”' i} Bep-|
FO CXYKHT MEOTCYTONBEAK: (OCHO-
Bauve NTHPAMHJL), & OCTANLHES
rpaun (GokoBHE TPaBH) — Tpe- i -
YrolILHRKHE ¢ ofimeit Bepmnnoﬁ _.f-'. [ Boxosas
(sepmnnannpaunm) . F4] B\ - epans

Hepneﬁmynap, onymennuﬁ el

S0 — mpma

Ho.unaa IIOBEPKHOCTB nnpaumm _
8,=84,+8,

- THe S — MACHIS AL Golcomx rpaneﬁ
S -_— rmomam. ocnomna

> _'..VCeq_eHHass' nnpabuma N

OCHOBAHKIC, ASNHAT ¢ Ha ABe YACTH: HUPAMUAY, HOLOSHYIO AaH- -

(A,B C,D,A.BCD)

HJIOCKOCTB, nepecenalomas BHpAMBNY X napa.nnem,aan ee

noit (SA,B,C,D)) B, TAK HASHIBAGMYIO, yceqenaym rmpmny .

Ocnonanns yce‘tennoﬁ nnpamnnu — uo.naGm::e unoroyrom. _
nmen, a ﬁononue rpann 'rpanemm :
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i _mpwcmneuexmymmma»
NH ee ocnonumk :

Oﬁm yoeqeanoﬁ nnpammu
V= —k (S, + 8,8, + Sg).

'r,ueS aS Huomamocxonam,
h— nueo'ra O

Tlonaas "uonepxnoc'n. yoeqennoﬁ o y Y

' nnpmm B
L L 8e=8, + Sg + Sy

rae 8y |1 Sz - miomaza ocnonatmﬁ
S, - mIomams ﬁonoaux rpaneﬁ

l'lpaswm nupamma

Hzp’aunna HASHBASTCA Npa-
| eunvuDE, eCHE B ee OCHOBAHHME
NOWHAT IPABMILHEIR MHOTOYTOMIE-
HUK B BLICOTA HEPAMAALI [IPOXO-
. AAT Uepes nen'rp OCHOBRHUS

Boropsie IPAHH IPABHABHON nn-
PAMHAL] — DaBHEI® Mestay coGot -
paBHOGOADEHIEIe TPEYIOXbHIKH,

- BEHICOTA Rmnorol.ns Irax Tpey- . o L.
TONBHEKOB HA3LIBASTCA anodemolt -

BoxoBast I0BePXHOCTE TPABTIL-
ROM IBPAMHA/AL PABRA OPOTIBese- -
. HMJO NOAYNEPAMEeTPAa OCHOBAHHS

Ha anodeMmy '

VoeueHHaR NUpaMuNd; KoTOpAd
HOAyYAeTCA B9 IPABRARHON mHpa-
MEAH, TaKKe HassBaeTcd Hpa-
BEIBHEON o :
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: TeAa BpawieHms _.

Waomap

i unuk&pﬁuecnaa nosepx-
#oCm® — 570 MHOIKECTBO HPSIMBIX
| (oGpasyronmx) rrpoc'rpaac'ma, oa-
T 'pwuemaanaaaouynanpame— _-
HIIO K OIPOXOASIGHX Yepes HEKOTo-. .
pylo mm_(mqawmmvm).

Hu.:wuap 3TO Teo, orpanm-
MeHHOR SAMKHYTOMH I DRTHEApHRec-

kolf TOBEPXHOCTELIO N IBYMS CeKy- - T
IMMA ee NaPARMeABHEME HIOCKO- 1 p oBpasywusas,
CTAMHA ~— OCHOBAHUAMHU UANAHAPE ‘7 y P, — ocHosOMUR,

' ’ . AKNLA —_— unnpasmmw

IIonanxp, ¥ KoTOpOroe ocHOBA-
_ HAA NePUeHAMKYAAPHL ofpasylo-
me#t ¥ ApeacTaBigior cobol Kpy- -

TH, HE3LIBASTCA MPAMEIM KPYTo- /.—Au\
" BHIM IAIE/POM (44070 HASHBAIOT oo

| npomnnmnpou). S _/ L
‘ ‘ V - m’ﬁ o o B A _ h .
' ﬁoxom_nonepxnoc'rn R e — -
- 8 = 2mrh, S b Ny
. - Ol
: r,qer—-——pmycocaonam. S \\_/
' -h — BuIcOTA DHAREAPA . - ' .
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- Konyc

Konnuecxas noeepxnocms — -

, 9TO MHOMOCTBO NPIMEIX (a6pasy-

_ 10MPX) DpOCTPAHCTBR, COSAREAIO"

- IMHAX BCe TOMKU HeKoTopol mumHin
(sanpapagwomeit) ¢ xanHo# TOU-
Koik (BepmIAHO#) IpocTpatcTEa, He

. . Aesameii B IIOCKOCTA HalpaBia-

lomie.

Korye — »T0 Ten0, OrpaHNYeH-
HOe 3AMKHYTOH KOHHUecKOR Ho-
BEPXHOCTSIO K [INOCKOCTRIS, Colep

. WameH nanpsanammyxo (lmoc-
KOCTE ocnonamm)

Hepnengm«:ynap, onymenﬂmﬁ 5 — eepuuna,
B3 BEPIMIUHLI KOHYCA HA IUIOCKOCTE F — ocuosanue,
OCHOBRHHA, Haauaae‘rca Beicoroil - ABCDA — nanpaeasouas,

KoHYcA. SA4,S8B,5C,8D— odpaaymuaw
850 — ewcoma

YacTs konnYeckod IOBePXHOCTH, 3a1€moqéimaa MesKZy Bepin-
HOI ¥ IIOCKOCTHIO OCHOBAHAA, HASLIBACTCA ﬁorcosoi«i noBepx-
- HOCTHIO KOHyca

FIDAMOI KIDYTOBOM KOHYC

Konyc HaszmIBaeTCH RPAMSM
KPyTOERIM, eclH el HAupaBAAlo-
- Hiad — OKPYKHOCTL, 8 BepIIAHA
OPTOrOHaibLHO IPOELEPYLETCA B 26
neHTp. (B Kypte sneueﬂ'r'apnoﬁ
TeOMeTPHE ero naamna,m'r npoc'ro
KOHYC) .

-
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Ocropaste miema Y Qolmym ’

Ilpauoﬁ xpyroaoﬁ Icomrc MOMeT ﬁm'm. nomen Bpamem
' IPAMOYTOALHOTO TPEYTOALHAKA BOKPYT oxnom 113 €70 KATETOR. -
I1pr 2ToM BpaUXeHHE XPYTOil KaTer onnNeT ocHOBAHUE uonyca,
a muurenyaa - Gomonyso nonepxaom rconyca

Tinana oBpasyomeit | = Jh’ +’r2- Z‘I
Ofmem V= —;— xrih.
Boxosas nonepxnoc'rb Ss = mi._

Honnaa nonepxnmn Sy =rr{l +1),

rne r— pa,nnyc oxpymnocm OCHOBAHHES,
h — sHcoTa KOHyCa o

YGeUEHHBIM KOHYC

Ipn nepecedven i KOHYCA IIOC-
KOCTEIO, NapaLTeLHOHR ero ocHo-
BaHHIo, of6pasyercH GHTYps, ro-
mo'rwﬁimaa OCHOBAHMIO, NPATEM
. OeHTPOM FOMOTETHH CRYHT BEP-
mzna Ronyca o : . '

‘Iac-rk _xcouyca. 3aKRIOMeHHAA
| Mexkpy ero ocuopaEMeM M ceKy-
| el BACCKOCTHIO, napmmnoﬁ ,
’ OCHOBAHHID, naaunae'rca yceuen-
Ko™ xouycou

Buco'roﬁ yCeUeHHOrC KOHYCA.
HASHIBAETCA OTPESOK NepHeHin-
Kynapa, cnymeHHoro H2 aioboif
TOYKE BepXEero oCHORAHAA Ha
HIKHEe )
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Omonme cnoicma " q»om.n;u

Hnomm napa:mmm ceqem{ﬁ mn'yca moca-rca 1«: mm-

IAZH €10 OCHOBANNAA, KAX KBAXPATH HX: paocmmmﬁ J:onepmn
HEL ROHYCA.,

. HDumma oﬁpasylgotqeﬁ i -\I(R—i-)’ +K
Ofpem v =% xh (Rz +r2 +.R-_I'_‘); L
Boxosaa nénepxaoc'rh Ssm n'(R +7r)i,
IAe r — PaAHYC OKPYKEOCTE BepXEers OCHOBAHMA,

R — paanyc okpyXHEOCTH HIKHErO 0CHOBAHUA,
h BEICOTA YCOUeHHOr0 mayca .

Cw " iuap

Cgaepa — 910 BAMEHYTAZ nonepx-
HOCTH, COCTORINAA H3 BCEX TOUEK
NpOCTPAHCTBA, KOTODHE OLWHA"
KOBO VASNEHEL OF o.moﬁ TOIKHA

(uentpa cheprr)

Orpesoxc, CORAMHAIOMUIA NeHTD
- ‘cepH ¢ RaroH—THEO ee Tolucoﬁ, .
HaskipaeTcd paduycoxm chepw

N nomans noBepxuoc'i'H chrepul
S=azR

‘Iaéws'npocwpaacma; orpamu-
JYenHad chepolf H co.nepmamaa ee
UeHTD, HABEIBASTOA mapom

. 4
O6men mapa V=“§'1‘33, s
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) H.EOOROCTB, HMEIOWA ¢ mapon
(O‘Depoﬁ) TOMBHO OARY OBILYIO TOT-

rcy, nasusae-rca xaca-rennaoﬁ :
K mapy (&), a AMelomasn Sosee ox-

Hoft ofmeil ToaxKE — cen:ymeﬁ
ONOCKOCTEIO

I apoeoil ceementit — 570 TacTH
mapa, 0OTCeKaeMAA ee:cymeﬁ nyoc-
!coc'l‘hm

Oﬁ'bem maponoro cemea'ra

V= -§1th2 (38R~h);

60KOBAS HOBEPXHOCTL

. S = 2rRE,

- T/e B — pafuyc mapa,

‘h — BHICOTA ID&pOBOTrO cer-
MeHTA

v

- . IHapoeod crod — . 3TO YacTh

. mapa, SaKMOUeHHA MeXAY JBY-

I Ma mépeceraloNnuMy map Mapaj--

ACALHEIMA MIIOCKOCTAMM.
Obnem maponor-o cnos

-V——;-'a:h(sa 4-31;»2 + k%),

GOKOBAA IOBEPXHOCTE ~
. 8=2nRh,
rae R — pamayc mapa,
h — paceToanne Memay NEOCKO-
. cTaMA QCHOBaEHIH,
a n b — pagayes ocnosannii
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| - xpyropoit cewroppa.mycom

- BHA;

'Bpamennnxpyronomoexmpam- s
' PYT OFHOTO W3 OTPAHMIHBAIGTIHY

- Oﬁ'beumpomrocexfropa
v =-2okih;

_— mnepxﬁmmaponbmmdpé'- o
 S=uR{(2h+a),

rpe R — pmnyc oewropa, - :
h— npoexcm xop,am, CTEIABa- |
ool nyrycem'opa naocl.npame- a

, a— paecmnne o'r Ronnos xop-- '
- As ,no OCH"

1 BaamHoe pacnmwmew ccbep

l'I*yc'rs Aamﬂ ‘ABe cqyepm c mm'rpann coo'rne'rc'rnenno 01
, aognpmycmR,nR, 'I‘oma : - "

1) ecim 0,0, > R1 + Ry mm O’]Oz, < |R1 Rgl, TO é;rn'o@epu Ee
melo'roﬁmuxwor;erc, g o '
2)echO‘O,=R,+RngIOg—1R1 Rg] woonnxacamwca,

' 8) ecnn |R; Ry i <0,0, < R, + Rg, TG oEK nepecenm'rcs o
* OKPYKHOCTR -




AcKapToBa cHCTEeMa KOOPAMHAT

ch—npmaammcyxasau N
Hnmtlaneﬁﬁanpmemem o

Oc&mp&wmm—ocb,nam— 0 A2, x
poit 3aJ4HO HATANG OTCYETS, 6XHu- -\ -

EAO& MaciuTads, ¥ KamaoMy Aeii- o 2_;' 8 4

OTBHTGHBHOMY'!HCJIY COOTBETGTB}"_ ' Havazo 0;{ cuema

eT onpe,meneﬂm'mm
Aexap'ronbl KOOPMHa‘rbl ua mocxocm .
B npocrpaume ' .
'I-Ia_ MIOCKOCTH - ’ B npocTpancTRe
Ise BIAHMHO neprenAnIcy- TPE B3AMMHO MEPHEHAAKY-: |

IAPELIE OCE KOOPAMHAT (0ch  NApHEIe 0CH KoopAEEAT (ock a6-
" afemmec Ox, ock opAsEar Oy) . cnuce Ox, ock opauaar Oy, ock

¢ o6nIMM HAYAJIOM OTCYeTA, anmauKar Oz) ¢ obmum Hava-
 Kaxpol Touke NIOCKOCTH ' JIOM OTCYeTA. -
"CTABHTCH B cOOTBeTcTBHe - Kammoll Touke npocTpaHeTBa

. mapa.umcex (x,, y,) — KOOp- - CTABHTCA B COOTBETCTBAE TROHK- |
TMHATH TpoeKnuil TOUKHM HA K& THCeX (X, Ya, Z4) — KOODAR-
COOTBETCTBYIOLIEE OCH Koop-  HATH NPOCKIHI TOTKH HA COOT-

.EEH&T . Bewcmymmae ocH ROOP.IEPIH&T
y 4 S z 4
A(35) ] e I
5 - A
1. (Ao
ol I
-2:-_- o.-'. ¢ t ’.‘! gl v
¢ 1 23,4 5
,1 " " L. L 3 ° . -
Ol 1+ "2 3 4% = ¥
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Ocuonnbie KOOPAMHATHBIC $OPMYABI

- PacCTOSHUE MEXAY TOUKAMA

. _Hanbmoesoorm. . B upoérpamerse ¢

/ Blsiv)
, Az y)

B(xuynz)

’ A(xx;_'y;'.,z;;)‘l -.

x

ol -

| ‘IABiJ(x;_-—xlﬁGé—-yz)‘;' - AB%J(xa -aa)’-’.+is§-~v1f+(2g'—zllfl |

1. KoopamHaTbl TOUKM ACACHIA OTE3KA B ABHHOM OTHOLLRHK

Ha TEOCKOCTH BW@B@_ -

¥ A.Kt_'-m -
B Ty B(a_r::ya)

'_'_:E(:‘:;y),l,l_f

- | (5::,' y:_)

0 ' X x.

L mam tmgdy S
¥ motmg . y=-TaitThlp o
mrmgy
Comgtmy ' _3:;&%. '

B (x5 ysi 21}

'04'



KOOWMTHCCDCNMOIM@ -
y:t' ; e FhoAlxgysa)
,‘B'(x.x-‘yd' oL -
: Cixy:2)
C(xy)
/ - ’ . - .
Alxsyn) B (2 s: 22)
— o ¥
N 5 . : :
o S ay 3y - +
=—.’5‘%’5¥-:'_ cx= AR, ek,
v= ¥t U gt
2 - 2
YipaBHeHue NpAMoN o
. ' ¥, - '
Obmee ypaBHeAMe NpaMolt’ -
ax + by + ¢~ 0, o :

rrea=0unmab “.0

Ypasrenme NpaMoi € YTIOBKM
xoadpunmenTon -
oy =kx + b,
r,uek tga

Ypa.menne npa:moﬁ 3 o'rpes:ca.x

oz

_'-f.-—-+-—'--1
) e b
(a#O,'b#O)

xy

o] a

Ypannexme npauoﬁ npoxo,qa-
me# sepes e saflaRHEIe TOUKE

AT yl ‘=

Ya— - X%

X - X3

M, (x;:_ys) .

M (x59:)

x
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- HacTHble cAyHan YpaBHCHHSI (HOAMON -

e annpmoii N Buypamma upsm

-

. L ax+by+c-0 y'l-“'kx'\-l-'b;'_ 1
I'padmx npamoit C ) '
DPOTIOPIHONATE" ax + by = 0;
. HOCTH . , |.
R S R (R N
@#0;p#0)y L

INpamasa, napan-
Re/MBEAS OCH X

'FY : e . Loy =b

0 x-
YIpamasa, mapanu-
J.Imna.aocng ) Tex+e=0;.- c=m |
Y V' L e | tRe m — moGoe
l ' - . ¥TT 74 | neficrsurenshoe -
PP . MHCJI®, OTIAYHOR "
|} . {@a#E0c#0) . "ot myas
| ol = | _ o REdaal
¥papHeHTe OCH X

C B by - 0 - : )
A o y=0 " .| y=0
. S =0 - |- B




YCABHE TBPAMEASHOCTU DAVBIX

myax byt ey =0
mg; ax +by + e~ 0;

_‘_‘1,_=31_';.E.L_
@y by e

CompiRx + b

Smy ke 4 by
R = kb Eb)

YEAORME NEDNEHAVKYASDHOCTH MDSIMBIX

m:ax+byte =0

mgax+byse,=0

mgey =kx + b,

mey pe kx + b,

- g07.



Yenopne
‘| nepecewenus
ADPSMEX

| TOYKE Nepe-
CeUeHUT

KoopaaHaTsl

ry o Dzt
by — aghy

P k= B
47 aby - ah,

MEMHE

Yron Memgy -
| ‘mepecexap- -
H(EMUCA Op&- . .

tzg o __a&__‘ II--azbl :

ey + biby

. YpaBHeH#e OKPYXHOCTH

Y

" C meHTPoM B HaYalle KOOPAUEAT / R

:.\:ﬂ‘-l-”ysi = R _

- C memTpoM B TOUXE (4”;1; yo) .

(x - io}2'+ - yo)zi';"Rzl' |

Xy

Y.

" g08




Yipaservie chepb

C meHTpPOM B Hagane KoOp-
ma'r ' . '

x+y+z=R’

C l:l,en'rnon B TOuKe (X, yo, z,)

(x xo) + (!I yo) +
+(z- z,,) -*R

YpaBHeH/E NAOCKOCTH

Obiee ypaBHeHme IIOCKOCTH
ax + by +cz+dw=0,

rie Kostpq;nrmen'ru a, b, c

paBHH noopnnna'rgu BeKTOpa

it (a, s ¢), HepHeHAURYIAPHOTO

' nammﬁ nuocgwm (@, b, ¢ He paB-
HBI nym o;mospeuelmo)

_Ypannenne HIIOCKOCTH, ﬁpoxbna-
- miei Yepes TouKy M, (X3 Y3 2,)
] = nepneﬁnnnynapﬂoﬁ BeKTODY
| 7@be) |
“agx- xe)+b(y yo)-l-c(z Zo) -0
AN
ax + by +cz + d =0,
roed = (ax,+ by, + cz) .




a b

e @, b, c — OTpeskH, oTcexae-
MEle TEOCKOCTLIO He KOOPAMHAT-
HHIX 0CAX

(a:Ob:eO'can) " ox

=y

' cHcTemb xoopmua‘r

FLOCKOCTS RPOXOAHT Tepea Ha-
18J10 KOOPAMHAT.
ax + by + cz = 0

YacTHiie CAyYam MOAOXeHMS nmoc*m omocweAbHe )

IIlnockocts mapaniesbua KOOD-
AmHaTHOM OCH
Oz ax + by +d=0
Oy ax+cz+dm™0
Ox by+tecz+d=0

" TInocKoCTE npoxomrr qepes KO-
OPAMHATHYIO OCh
: Ox by +cz=20
Oy ax +e¢z=0 .

0z ax +by=0. - .

Hnoclcocn napame:maa xoop-
mna'rnoﬁ TEIOCKOCTH

xy cz+d=0

xz by+d=0

yz ax +d=-0
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 BIOAWHOZ DACTIONOKEHHIE ABYXTNOCKOCTER

_ al ax +by+ez+d =0
Oy ax tbytez+d =0

~ ¥cnoeme napunenmocm nnoc~
KocTei: :

_E‘.L _.”1_ o
% b ey

: ':‘1_=_____1_ _"1_
,I,[pg ag by ¢ dy

nnoclcocm coana.umo‘r R

choane nepnennmcyua'pnocm'

nirockocred:
Ia:ag + b]bg. + c_;c: = 0

-¥ron MeMIy. MAOCKOCTAMH:

(uemnﬁ B3 IBVX cuexmux)

Iﬂl"z"‘blbz*clcsl

005‘?
Jal+b1+c1 Ja2+bz+ez
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Ocuonuue onpeAeAeuua

Cransp (CRANAPHAA BeTHIR-
| Ha) —ReJUUEHA, KamFoe sHaTe
AHe KOoTOpojt MoskeT GLITL BHIpa-
IeHOQ geﬁmmeanm GECAOM

" dauna;

Cxa.ugpu.{ nsou;aab

‘Bexmop — Banpasnenamii of- - - -, 2
| pesok mpAMOH, Y KOTOPOro OFWH AB .~
KoEelf (Touka A) HasLIBaeTcs Ha- - ' '
vanom sexmopd, Apyro#f xomeny, AY

(rouxa B) — xoxgom BekTOpA.
O6Gospavends BekTOpAa:

- — .
AB, AB, a, @, @

. Modyn» sexmopa — cranap- -
Had BeNWYHEA, PABHAT PACCTOA- A . . - B
HEI MeXAY HaTAIOM M KOHIOM o
BeKTOpa (ANHEe BEKTOPA). ' S5 -
OfoanavueRnA NOXYAT BeKTOpa: © |ABI=4 -

Bl

Hy.neeo!i aexmop nem'op, Ha-
98710 ¥ KOHET KOTOPOTD COBISARIOT

. JlpaBeKT0pA HASLIBAIOTCS Paatbe-
A, €CNH OHH AMEeIOT PaBHEIe MOZY-
. JIA ¥ OABEAROBO HANPABAEHEL

-JBa BeKTODA HASKIBAIOTCH KON-

| RuHeapHbLMU, €CIIH OEN HeXaT Ha

OAHOH MR HA TAPANIeNBHEIK ITpA -
MBEIX
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OTCH oonanpacumum

Tse opiftakond HanpaRIeaEX: /-
Konmeapmx BEKTOpA naahma

' B2 HEOAMEAKOBO HANDPSBACH-
; 'HBIX KOJIMHEAPHLIX BEKTODA Ha- .
. BBIBAIOTCA npomeomﬂom M"

upaoae_;mum '

Koomhuml‘ aéxr'opa :

Koopdunamamu sexmopa Ha-
'SHMBAIOTCH KOOPRUHATH KOHIA
PABHOTO 8MY BEKTOPS, OTI0KEHHO-
ro 0T HAYANA KOODAHHAT

I Y L
|
1 7 i

01 2 3456 x

Ys Py B{xgyn)
: pafa;a)’

O x4 Xy X

ax = Xg T Xa
aF_ - yﬂ_ - y.nl.s

|aj= @+ a

BulucAeHIE koop.a.wuar MMOAYAS BeKrOpa

|&|= %jaﬁ +af +af

. B npocrpanerse .
- B(-fa:ya;'zs),

aaa,)

A (207 Yas 24)

Oy = Xy — Xa,
Gy =Ye = Y,
L @y= 2T Bpy
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Hpaeuno '”P'eyaom};hﬁ"ﬂ L ’;. 7, VT
Cymumoit @ +_b-_3eRTOPOB aub -

HaBKBAETCH BEKTOD, HPOBECHHLIN o
' m3Heua”na & K KOBOY b , ecaM Ko+ - —

- a’
algga,)+ 5(&,;%) =
=&a, +bya; + b))

" Henm @ ;I'namdl; comuemem _

Ipaeuno naparnenozparma
Ecam 3eKTopH an b TpHANoKe-
HEI K 00jeMy HAYary, TO HX CyMMa

. ecTh BEeKTOp, coBmajaronail c Awa-
FOHANKLIO Napa/lieNorpaMma, HOCT-

POSIHHOTO HA BeKTOPAX & ! b.

Ipasuno muozoyzonsruxa
. EcliA K KOHOY KOHAOTO CIarae-
| MO0 IPHIOHKHMTD EATAJIO CIIeRYIO-
© Tera, TO BEKTOP, HAYIIHE H3
~ Hayajs HepBOro B KOHeD mocief-
Hero CIAraeMOT0, M ABAACTCA CYM-
Moit BCeX oTHX CHATAeMBIX

Hpasuno n@memmab:'
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Cnoﬁém onepamm c.-uoxelmn BEKTOPOE

1. a4+ b b +a (nepeuecmemﬁ 3arcon)
2. @+ b)+ ¢ = § + (b + &)(couerarensupi aamon)
8. a+0=a (uanaune HyseBoOro aueuen-ra) o
4 a+ ( &) 0 (na.ume npornnonouomom a.rleuem-a)

F - - N

' Paaadc-m?d'a' -b Beufopon an

b naausae-rca aewrop é 'raxoﬁ

trroc+b-a

""Ha nnocroeTa: _ o
",__a(_ax;ay}_- b (b*.; bs.') =.[,-:I'(1:;J= - b,',‘;c_ly -

Bnpocwpancm¢

|24

 @(8y: a5 3,) - 5(6;;'17,; b,) =7 (by — by ay' -bsia,-b).

* YMHOXEHME BEKTOPE HAYMCAQ

Hpoﬁa&ea'eﬁueu g BeRTOpA &

_ Ha ymeno A B caydae 220,320
'HASHBASTCA BEKTOP, KOMNMHEAP~
Hull a monym, lco'rbporo paneﬂ -
: Il] |a| nxwropbzinanpamenzw

3K CTOpOHY; q'ronsawrop a ec.lm
A>0,mnp npo'msono.uoxcuym,
-ech l < 0 .

'Ec.m7L=0m 5;-_'0,-1015-5 g
Hamxocxoc'rn. A- (a,, a,)= (M,,la ).
"B upocTpamcTse: A- (a,, a,; a,y=(ha,; Aa,; Aa,)
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' CaoiicTpe i;nb;iamm__ mmmamnﬁfuexd '
1. 2@ +B) = Ad'+Ab. (pammmwmmmauﬁmonmocn
Te.ubnp c.no:aem nenmpoa)

: 2 {).-f-p.)a M-i—ua (pacnpegemrmnuiaaxonownocn o
" TembHO CHOMEHHN tmce.n)

8. %) = (W) (comerarensmsit aexom)... .

4 '1-,-&-—-& (yMHEOeHNe HA epuEAnY) :

YroA MeXaAy Bexropaun :

VraoM MeskAY BeKTOPAMHA HABKI-
BAETCA YTON MEXAY BeKTOPaMH, .
PAPEBIMH KARHNM H HMEOIIEME
ofimee AATANO

Coa AL
o = £(3,5) =& b)

CkarspHoe .ﬁpbﬁa'aegeﬂue 'nexfopon |

Cransprosm npouseedenuen
HeHYAEBHX BeKTOPOB @ u b pasu-
- BaeTCA YHCII0, paBHOe IIpOH3Beje-
HEJO ZJIME $THX BEKTOPOB Ha KOCH~

HYC YTJI8 MeXC XY HAMHA T

3% =zaf|-;b;m@;b)

_ Ha nnocrocrn: 4-b =a, b, +¢,-b,.

B npocrj::‘ancﬁé a-b=a,b, -?-ay'-'by +va, b,
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1. G-a=1g|? 3, (x3)-b = x@-b)

2. ab=ba . 4@+ &) b= b+ b
" Bexiops @ b KonmMmeapHE, - Callb
, €CHH HX COOTBETCTBYIOMME KOOD- b=ka

© DAHATH nponopnnonamm

KOOPAMHATHBIC BEKTOPSI

Betc'rop Hasunae'rca eaunutmm, €CJIF eTo aﬁoonmnaa Beam-

. YAHAPABHA exzEane. Rauaragste BEKTOPEL, AMelonine Hanpasie-
HHe IIONOKATENbHE X KOOPANEATHELX oxyocell, HABHBAITCA KO-
op&umxunuoemopmmopmu Roop,qnnammenen- .

TOPH oceit Ox, Oy. Oz pEHATe oﬁoanatxa*rb i.7.E naH 8,4 654 es,
coomne'fcmemto e
-Hamc_écoém: o Bnpoc-rpanme

A iwe - priasey
N i R@on.. |
Tl ) S |

-oe17



CO.\epmue =

MPPAUMOHAABHEIR BLIDAKEHMR W ACHCTEBMA HIA HHMK ..

- § 6. Cpamnemve aarcGpmmiecknx Bapamenmi ..

TONAECTEEHHO DABHBIE BHpIKEHHE. TOXAZCTEO

TOXACCTECHHOS HEDAREHCTRO BHDANEHUA

Hexotophie asreGpanueCkie HEDEREHCTES
- Pasneh T, Symavm n-rpadmty
-§‘l’.mw .

MoxsTHe PyHKLMA

YeTHBIE 3 HENETHLIE SYHIMM

: Bmmamnyﬁyaamw eireney

TIEpHOAHMECKHE WWH
CrOMHBIE yHIKLAH :

O6paTHue fyHILMM

s&mumwumm

) 'rlpaa\u NPONOPUMCHAABHOCTD
OOpaTHAR NPONOPLUMOHABHGCT

§ 9. Npecbpaiosarne TRAPHKOS GyNNumi
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Pmulv.'l'purmmm .

" 3HAKM TPHROHOMETDHUEEIHK GYHKLIAA
"UeTHOCTL (HEUSTHOCTD) TDMPOHOMETRHUSCKHX ¢wmﬂﬁ

¥ DOpMYAbl CAOXKEHHMS )
“QopMYAl ASORHOTO BEFYMEHTS
 opMyAb TRORHOIO apTrymenTa

* AHaueHuA rpm'onomrpmecmx SyHRUMA HEKOTOEBIX yrmn e

.

. DOPMYAL NOADBMHHOTD ADIYMENTA'

§ 10. Onmmu " noiicna tpuroumwmmx W....m.._m 47
PAAMBHHAR CHETEMA MIMEPEHMA YTACR M AYT 47
PapHaHHen M TPAAYCHAT MEDB! HEKCTOPLIX YTACR . . s 47

- EAMHHUHER OKDYRHOCTE. TOUKM SAMHWIHON OKPYXHOCTH M n,eﬁcmmmuue umcaad?
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