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npitanIeAkaT kudeny B, crenyer, wto

Am A UA;, tae Az = A\A C R

a A
abit

u

Kipome yoro, a wames caynae mosmo PONTE NpHMEp ¥ u, puze he
raprgas. [lanpusep, cemeficraa
ok, 1k @), {{od, (7). @), {48}, ta) @l
e 83,420, @), e, 20, (8), @), (18,7, {0}, 9},
R camom meme, B kamaoM W3 WeCcTH ceMelicTR nepecededye MOBLIX OBYX 3AEMEHTOD COMER-
CFH NPHHARARKUT 3ToMy cemedicrey, Jlanee, wamnuil wenmycroi soesmeRT ceMeiicTBa HMOET B

FUNCCTERS CBOETO MOAMIGHErTRE TOALKO CAMO MHOMECTBO, 4 , Haa ceMe v

. 4}, {a), 2}, umaenm
{thal={ viue={g, 4} {a}={rjue= (o},

f. 0 HIOPOC YOAGEME ONPELeReHd WoNyKOIblUa I1 M awbee
semreiiciue, conepkames {a), {4}, {4), @, o ve cosnanawmee ¢ P{J):

oo A% {oh (8, (9), @ (e o), {a), (0] {0), ) nr




12 Tn. 1. Boeneune p ananus

Moxkaxes, wanpumep, 4o cemeitcrao & = {{«, #}, {e}. {#}, {7}, @} — neaysoavuo. deitcren
TeARHO, MepecedeHte MOGLX TRYX INEMENTOD ceMeitcToa 5 cHoBa ABAAeTCH saementom 5. [Janee
aax pcaoro snementa 5 cnpasenawso paaowenwe: (o, §] = {a} U{d), {a} = {a}, {#] = {7)

{¥} = (¥} na Henepecexammneca muomectea. Taxns ofpasoM, ceMelcTao 5 — NOAYKOTbiD. W
12. Iycrs rpm umcna a b u ¢ it P pam ¢ < ¢ < b [lokasate, wn
cemeHcTHO

= {la. 8, [a, e, fe, 8], [a. cl. [z <], Jc, 8], @},
COCToRllEs K3 Cel MeRTOR X NCAYCerMeHToB, o6p a, b ou e, T Y KOS
LOM, HO HE ROILLIOM.
A [lepeceqenue A0GHX IBY X 3MEMEHTOR CEMERCTRA 5 ECTE JICMENT ITOTO JHe CEMEicTRA, T, &, S
FAMEHYTO OTHOCHTEABHO OMEPALME Nepecevendd. Janee, MoGoi anement cemeiicTea S Tonyciae

Ha Hemepec A YACTH, ApHHagiekamue 5. Hampumep,
[s, 8] = [a, elule, 8] = [s, e[Uie, c]Ule, b} = [a, c[Ufc, 8], [a, ¢] =Ta, e, ] ® + a
[ Sn , TRE KAX OHO HE 3AMKHYTO OTHOCHTEALND obneawwenna. Ha

npumep, [a, z:[u]r 8] ne npunansexny 5. >
13. Jlokasate, wro
{ANBYx{DNE)=(A= DN (B =E). {1

A Nyere (5, 9) E(ANB)x (DN E), verna 2 € AN B wy € 0N £, uro paBiocuass,
Tomy, w0 2 EANTER W yEDAYEE Anockoarky t€EAAYED To (£, ¥)EAx D
Aénn%um, uwr z € B Aye E eaenyer (3, y) € B x E. Taxuu ofpazom, (z, y) € (A x 0} 1
(B=E)n

{AnB)={DnEyC{Ax D)n (B x E). {2

Hpennonoxum Teneps, wte (2, y) € ({(Ax D) (B % E)). Torna (2, y) € (A % D) A (z, g) ¢
(B = E) u, caegosarensio,  EAApED w s e BAye E. Orewma s e An B n ye DN E
T.e (x, ) € (AN B) x (DN E}) ncnpapenamso sxmovenke

[A=Dn(BxE)yc(AnB)=(DnE). (3
Ha semovenuii (2) u (3) crenyer (1), »
Yap Aas it p

1. lokasare pasencTea:
a) t,l_JA -nLA,. &} una._UCA,.

[cm. pmnc’rna (2}:! 1.4), rne,u i
2. Nyere AC B u I nip b (R AMBOCTE
alAnDcC BnD; G}AUDCBI.ID
3. Hoxasate, wroecan AC BAAC D, mAC BN D.

4. Moxasate, vroecan AC DA Bc D o AUBCD,
B. T
a]At}B—(AUB}\{AﬁB) 6]AuB-{AAB|A(AnB; B A\VB=AA(ANB).
MTO AR PAIHOCTH COp Al

HOMY

ANMBC{{AL D)U(B A DY,

7. Il HHN .

a) (Au uA,}\uf. uB.; € (A\B1) U (Aa\ Ba);

6) (CA1 U Cda) A(CB, UCB;) € C{{TA, A CB ) n (CA; & CHy)),
rae Ay Az By, Br — nopmucsecrsa unoxecrea J.

8. Toxasath wtoi

a) [ UA) A (BaU Bs) € (4 & By U A & Ba);

6} (A NAz) A (By N Ba) € (Ar & Br) 0 (A2 & Ba);

5) (Ai\Az) A (Bi\By) € (4 & Bi)\(Az & Ba},
tae Ay, A3, By, B: — nopMmomectsa Muomectsa J.

0. Onpeneauth Muaxecrsa AU B, AN B, A\B, B\A, A A B, ecan:




§ 2. dyszmus, Orobpasenste 13

ajA={r:—4 <z<1}, B={s:bazad); -

6 A={z:2° - 2 =220}, B={s:br—x 20}

B A={risinxz=0}, B={s:cmF =0} B

10. Onpexenirs wiowecrsa A U B, An B, A\B, B\A, 4.0 B, ecax:

a) Am {z.g) 27 +5° € 1), B={(z, v): |zl + vl S 1k

6) A= {(z, ) max(lzl, ) €1}, B ={(e, 9} lz|+Il S LY _

o) A={{z,y):|z] +lal <2} B={{z.0): /E-F +{y-2F <2];

B A= {(z, ) /2t 40 £2), B={{r p)maxile+ 1], 41l €2}

11. Onpeacakrs un ekectso A ¥ 5, ecan:

alA={r:—2<zsil) B={y:=3gy<lh

G A={r:Ngzcgl} B=DxE, me D={y:0gy<2}, E={z:0£=z53};

s A={r:=no <z < +o}, B=(y:siney=0}; .

Fj A= {z:sinwr =0}, B={y:—oo<y< +ea}.

12, Mycre MuoxecTae J COCTONT M3 WeTLPEX JeMenton a, 8,7 né a P(T) — cemeiictso
Lex rBa J, M nycroe

) Mocrposte npasept Aare6p, COOTBETCTREHNG MHOKECTHA:
a). fo, B) {8, vh, {0 6.7, 8)-

6) NMocrpouTs npesep xo.TEHA, P TE
a, 8, v, 8%, {e), {8}, {7}, {£}. Byaer au 310 xoasuo aarebpoii?
18} MocrpouTs npwsep ROAY KGABIA (MO HE KOMLUA), COMEPRANET MHCTKECTRO {e 8,7, 6]

13, [oRasaTh, 4To MHORECTBE BCCE CETMEMTOR, MOAYCETMEHTOR H KA TEPRANON HA smcaoBoi
PAM OH ATTACTCR NOAYKOTRUOM, HO HE KONBRLOM.
1-4. Morasath, "To ceMeficTEe Boex MPAMOYTOARHWKOR BROL

0= {(z,p):a<esh ccpsd]

ae o, B, ¢ W d — DERCTBRTEARNLIC MHCTY, MPHYEM 6 < b, ¢ < d, ApageTca 110IYKONEUOM, HO HE
KOTRILD M.

1%, Kaxwumm BAMN CASAYET CEMEHCTED, PACCMOTREHROE B 3afae 14, wrofin
0 AP BPATIAOEL B koasuo’

16, dorazath. 4ro.

A AU B e O={Ax DYU(Bx D); B)Ax(FUl)={AxBjUidx D).

17, Jloxazare, ¥ro:

a} (AVB) w B =(Ax DNBx DY 6) Ax(B\D)=(Ax Bi\A = D).

18. [1 okasals, 4o

(AUB % {DUE)=(Ax D)u(Bx DU (A x Eyu(BxE)

§ 2. Dyuruusa. OrobpazeHue

2.1, Dy HEUMSA.

Onpene 1edne. Guiofposenncy MHOXeCnisq E & wowrcman F, uan gyns upcet, onpe
Beaennon wa E co amauenusuu o F, nditisaemes npasuso, waw saxon f, xomoputi rusdony

Jaementay ¥ i3 E CTHUARM 6 ¢ misne onpedeaennsid flzl € F.
DneMenT .5 € F HASHBAKT neoasucumbi e pe L M ap & I
Fiz) € F unawwaiwt naucuues F . wexu ofip 5 MpH STOM z€F
npoofipatom an cMmenta flrh€ F.
Orobpasker e {dyikium) obk e obomaaoT Gyxeoit [ Han f:E=F,y ik
TeM camus, w10 f otobpamaer Mposectss E s F. Ynotpes A TAKMKE Wue T

J{z), yrasusanilee, YTo IACMEHTY I CODTBETCTEYRT saement flzr). Hworma doymkiio yaofne
SATARATE MOCpe CTBUM PABCHETRA, B KNTOPOM COMEPMETCR JAKOH COOTRETCTRIA. Hanpumep, Moo
ToBoprL, HTo PVikiR f onpenslela PAaBCHCTEOM flz)m VEE+ 1, = € [a, 8", Eean 37 —
ofier HanMEHOE alliee 3TCMCHTOR MEOKECTE F, 1. e F = {y), 10 otobpamennc [+ E — F
AANMCLIRARST B BH 0P PABCNCTRA ¥ = f(x} u ropopar, aro avo oTofipikenne 3anANG SRHO.



14 U'n 1. Beegenue B AHATHD

2.2, OGpas # Npoofipas MUK 6CTBA TPH SATANNOM OTO0pANeMIN,

[Iycrs sanawo grofipamenne f - £ — F w unosectnn D C E

Onpepeacane 1. Muoweom so atesenmaon iy F, xoedbin ud Komoper 20,18emes ofpi 1
TOMA fee oduoeo e senmn ws D npu omefipaacsnu f wasvenemes ofpaic . smuosectnea L
ofasnauaena f( D),

Oueamano,

flb}={fixr)e F:z g D).

llyers Teneps sanamo wuosectoa ¥ © F.

Onpepeacnine 2, Muwowernmo sicsenmon 7 € E maxur, ume fi 1) € ¥, nnawisarme
npoofipaios smnewcomen ¥ npu omafpoacesns f u ofoswaveemes fTHY

Heno. o

: FUY)={ee E: fis) eV}

Ecawy e Fovo f~(yh={z € L. flz} =y}, Ecamnpu samaon y € F s yosectso £ y) cocton
e Gomee NeM 3 OANGTD WA MEHTA £ € F, To [ HAIMBASTCA si0uMNO 00N panausbis enmna e o o
E o F. Bopoies, MOSHO 0 nprieisTe siinMeo 0y e f ba E wa £

Onpeneavane 3. Umolparcnue f1E — F nassianrmcs.

UMBCERUENGIM (URE WR R e A SaGHA e 0HOTNANKELM onofpaR Frnes aRoeEs
E s F) ecan {z oz} m (f{z) # fiz')) uan reau ¥y € F ypoonenae flzl = y umeem ne o,
adwiecso pewenus;

COPLENIUSHEEM R coprexnued, wiw omofpasesurs mnowecman £ oua FJoe
SIE} = F uaw ecau My £ F ypuesenwwe f{z) =y useem, no kpafinci sepe. oiwg peteine,

fuexmusned {03y Buesuneil, naw ai06a00 OFNOIHAYH Bis OMOBNAR FuUEM MHDAECTaE
wa F), eequ onn unherunane u cophesnitans v ecan ¥y € F ypaanspus flri =y umeem odn
u moanwn odue peies e,

2.3. Cy O6p putecKoe 1
oTOOpAEes HA,
Onpepeneune 1. fycwe f:E — F ag: F — . Hoccosuwy FIE)C F, mo omofipe weny
g wosedosy sacueniny f(z) € F(E) C F omnocuns onpedeaesiensts saesenm y( f{z}) € G,
!

Takum ofip A zeE P gw, R COOTBETCTE HE e
ment (g o fHx) = giflz)) gi{fie)) €0 Tem caviy onpeaeacns gonoe oTofipaieHe (Wil ( HoBa
hyHXUNA), KOTOPO - frpear enul, AAR CynEpRoayyuei omofpae ey i,

FROK M Onkalpo e s em.

Onpegexenige 2. fyeme @ F — F — Buexmusnoe omofipawenur u F = (v}, # cua
Enexmuonocniy [ cawdomy y € F cosmactncmeayens cdunemockmtat o6pas ¥, xomoptiil o foawma,
drper f7a), 0 makod, ume f(r) =y, Taxum ofpasos, enpedescnn omobparerae f=0 0 F - £
KOMOPOE Hikdbit demicd ofipamiwbii owobpax e £, owiu ofpamwoi yrinnur dysovnon [

Ouesigno, orobpamense [ obpaTnon oTobpamenio F7' Mosromy orofpasens: fuijf”
HAIGBANT 6300 axHn 0b) Iina wmx [

FF N =v YyeF f{firh=2 vrek.

Onpenestenne 3, Oyeme ¢ 0l — X, &2 02 — ¥, npuses zoms o odwo wa sm ur amofips
wenull, nangiumep o, Guexmuane, Tocds cyueemayem ofipaninoe omobpawesus 2= 1 X — {1
anawum, YT X

Onipede nenmos Taxmm obpasos cTolpasenns: HashbarTCR JaQaHHEIM MAPAMETPHY eCkM C TTOMO
s oTobp amennit @ 11— X, ¢ 0 — ¥ npuues nepemenios wa {1 wasmpaetca m APIHCTPIN,

Qnapertedenne 4. Jycms ne anoxecmse (= X x ¥ onpedeacns omotpaxenn e F 0 — A
2de wnoxzcmse & codep v i fiped MM, UTHO CYNHECTIIO YN ) SN # ¢S
EC X, BcY maxue, wnic apn xawdom puccuposasrok ¢ € E ypaonrwue F{.r, ¥) = U wae
em edunzmeennoe pewenue y £ B, Tooda wa swosrecmor E woxno ofipedesnnit . amofporen
fiE=+ B ¢ dowy r € F & e g € I, proE N
URAIANIIOMN T ASAREICK peuwlenues ypoonesug F(r y) =0,

Omicocutenso Tak onpegesennoro orolpamenns y = fir), = € E, y € B, rosopar, wre on:
BARBHG WeAOHD NOCPERCTBOM Ypabhens Fir, y) = 0.

Onpenetenwe 5. Omobpaswenue f 2 E — F naswisaemcs npodoawenur:m omofpamenn
2:D = F,ag — cywenuen omobipasenuz [, ecau E3 D u flz)=glz) ¥z € D.

Cymenue otobpamenns [ E — F wa mnoskecrso J € E nuoraa oiosnatar oy cusmonos f|o




§ 2. dbymeonx. Orobpasenae 1a
Onp 6, Ipug p f:E~F
G={{z, fiz)):z € E, flz}€F}

Hemo, wro G C E = F.
14. Oycre otoGpamense f: R - {—1, 1] sagano panewcroon fiz) = sinz.

ttasn o) 700 6 5 (2): w0 £(5)i 07 (3)s w#([-5 3]): @ £{]
) f([o, El) 3} fifo, 2al) wh FON K ST (;-] a) S (g)' u) J‘"(
0 771 o) 170 =100s m s~ ([0 3]

-1 Sam TPMT PHHUECKIX QIyHKIME,

a} fi0) =sint=0. 6) F(I) =sn =1

B f(F)=sin D=, 0 f(E) =sin]

n) Haeess f{~F) m =1, f{3) = 1, npusen, ecan apryment cunyca npoGeraer snaenis
o =% Mo T, TO uMANEHNE CHMych Mamersotea ot =1 go 1. Cnegomateaswo, f (I-3. 3D =
{sinz:=F< < 3}=0[-11]. Anasoruune saxopum:

e} j{l—; : [] = {a'mi : ré]—:, {“ =]—1,1{;

) F{[0. 3]) = {sinz:ze [0 ]} =0 4]

a) f{[0, 2]} = {sinz 2 € [0, 22]) = [-1, 1]

u) Hockoaeky sinz =0, ecam £=kx, L €T, 10

FHO)y = {2 i sine =0}
¥} Eeay sine = ‘5 7o x = [—1)"arcsin ;7 +onum o (=1}"E 4 ur, m € B Hosrouy f {%] =
(—1)"Z 40w, ngE.
ARGIOEHID TRCIRLYWEMY HARDLHM:

a) (?) ={:::sinz= T“}:(—l]"%i—.m. wel

wl £ (?) = {:': sinz = *’T?} =(—1"+ur, nEE
M) Cornacso copeactenns 2om 2.2,
=L = (7 fle) =sinz e (-1, 1)),
Mokamen, wra F={[~1, 1]} = . B canom nese, nycre z € f{[—1, 1]} n o = siuz, Tocas f{r] =
o, o €[—1 1], a novromy 7 = ([—1)" arcsin o +mr%. r € B, u, caegonarearna, f{{=1 1]} C R

Ecau £ € B, 1o sing € [=1,5] u £ f7-1 1]} e B CFH{=1, 1]}, Taxum ofpazos,
-1 =R

o) [ls pakesers sinr = £ waxomiM MHomecTss A = {r SiE= ; +nw, wE E} ananeuil 1
wotopue e npaEanaewat f] = 1 1{). Tostemy, B cuay npendiyinero myketa, -1 =
Ry :

n) Hueen f7! {[0 '.T]) = [1 rsinz € [l'l, %]] Mycrs = € f"{[ﬂ. ;—]] M o = Sin T, TOrda
aE [0\ H W= {=1)"arcsin z + e, 1 € 5.

Hyete n = 2k — fufgcHpoRass, Toraa £ = arcsin o 4 20, MpHEM 1K HaMTIERIE o 0T O o
L pepestensoe ¢ pusendercd of Zhr mo (Mt Hrre € [2kx, (2t + £yn)
T : Z g HE {2+ f i

Myere n = 2h+ 1 — dylkCHpoRiRD, 10508 ¥ = —arcsin o+ (2k 4 1)r, o ecitil o HaMeRACTER 0T L]
M L. Lo MepeveRnoe & HaMeidered of {2+ 17 ao (24 P)m ez [f2k + 2] =, (22 + 1}"I.
Takum afjasom,

(3] e (.L;I_ [-_mr. {ah+ o x]) u (9:[(21+%) r. (2k 4 1)m




16 Ta. ). Beegenne 8 anaxns

[ P L I npM x £ [21";, (31‘-{-&) r] HaM T E [{2&1—%}1’.
(2k + 1)) snauenue sinz € [0, 1], Tosrosmy

([0 3]) = (U [2tx, (264 1) r]) u (U (264 §) = tor + n«]) >
L1 F kET
15. Nokazars, wioecan f: £ — F w AC E, B C E, 1o cupasennuss panescras
AU By = flA)u f{8). {1
o Corasche onpenesennmo 1, n. 2.2, mmeem
. FlAUB) = {f(z):z € Au B}.
Tycre fiz) € flAUE). Torma s €{AUE) 7. 6. EAVIE Hoecomr e Avz e B, 1o
Fiz) € flA) v flg) € F(B) m f{z) € {f{A) U f{B)). Drum poxazano ekamuenue
FlAUB) C{f{A) U f(B)). (2]
Uyere flz) € (F{A)© f{B)), Terma f{z) € fA)V flz) € fiB), otxyma s EAVZE R, 1. v,
2 € (AU H), a noatomy f(z) € f{AU B) n
{AA) U JIB)) C FlAU B). (1)
Ha {2} u (3) nenocpencroenno caenyer {1). »
16. orasats, wro ecan JiE—Fwuw ACF, BCF, to cnpaneganpesl pasedcrna:
a)l £7HANBY = £ A N ST (BY; 6) STHAVB) = £THANST (B
8) fTHAUB) = [~ Ay U FT(B).
4 a) Mycre x € {l_lu n B), voraa f{z) € (AN H), 1. e )'g)} € AN fiz) € B. Ho torna

z € [ A) Az € FTH{B), a caenosatearmo, = £ (7 (A) n £ Taxum ofpazom, noxasano
BEAKGCHHE

AN By C A 0 £ B
Iaz nokazaTeapcrea ofipaTHors BRMOMEHUN fpeancaodnm, wte 3 € (f~'{A4) N [71(8)). Te-
AR ¥ 1F F~YA) A £ € F7'(B); orcomn Flz) € A A fiz) & B, a nootomy f{z) € (A 1 H) »
T € fT{AN B). Creposatessno,

AN B € f AN B).

s i it caemyer a).
t}}_ﬂym z € fUA\B), Torma f{z) € (A\B), . e fiz) € A A f(z) € B. Ho rorma
€ f~HA) Az @ [TV(B), s cnenowarennho, T € (f‘r[A)\_f"‘(B}}. Taxkm ofipasem,
. FHMB)Y C (7 (AN T(BY).
Bean x € (f7{ANFY(B)), o x € f7HA) Az f f7H(B). Otcoma fiz) € A A flz) € B,
Tie. flz) € (A\B). Hororaa z € = (A\B), wro =
o (AN BY € ST AB),
Gbpathoro sokazaunomy e, Ho otex mxmovenni cAenyet pageHcTeo G,
»). Ecan 7 € f"{a U B), to f{z) € (AU B). Orcoda fiz) € AV flz) € B, a rorna
eSS THAYV s E STUBY, 1. e, 5 € (FA) U FHBY). Taxus afipasom,
FTHAUB) C (T AV U B,
Ecam e npeanoaesute, v oz € (F7A) U fTYBY, To £ € A v o2 € FTHE)
Irl:}e AV Fiz) € B finm f(z) € (AU B), oreyaa z € f{A U B). Creposateasho,
o, (AU B C FH AU BY,
Yro Beecte ¢ obp AEDCMEHHEM P B). »

17. Oyerw f : E —.F, P — cemeiictno nogsmomects Mumwectsa E, @ — ceseicrae
nopmnoxects unomectsa F. OSoakamm

fPy={fiA)eQ:AeP}, [ HQ={/TBeP:BeQ)




§2, @yaxnuw. Orolpaxense 17
Jlokasate, uTo: a) ecan @ — moasup, o f~Q) — Taxme woxsue; 6} ecan P — zomuo, 10
J{P) ne
4 a) Nockoneky @ xoawuo, o ma By € @, B G Q cxepyer (By U B;) € Q, {(By\Ba) € Q.
Toraa, cornaco MpenrIyMesy MpHMERY, :
FBY U ) = B e B € STNQ): STHBNTT (Ba) = F (BB € £7HQ),
1. e fTHQ) — koasno.
6) Mycrs B = (a,b, ¢, d}, F = (o, ¥, &), f(a) =@, f(8) = f{c} = ¥, f{d) = &'. Cexelicrso
P={(a,b c d}, {s, b}, {c.d}. &}
anrgerca koawtos, onmako f{{a, b1\ f((e, d}) = {a', VIV, @') = {a') € f(P) = {{a', ¥, '},
{a' &), (¥, '}, @), 7. e. F{P) we snagercs xonruom. s
18. Kaxar wa yxasannux gymewai f : {0, 1} — [0, 3):

a) == Bsin T3 6) = gl ») T 3%
r) zee12(z - 1) Jre3-2%(r-1)7 ) zer2et2 -3
2 i | 5 95
HMHEEKTHEHA, CophekTHEHA Wik Guexturra? TocTpoMTs Cpadmem sTHX DyrKuMil. .
4 a} Tar kax A% mpowssonedoro ¥ € [0, 3] yparmewwe y = dsin % MMEET EIHHCTREHHOS
pemleRme I = %ucsin ;, npurannexamee cermenty [0, 1], 1o dyurums £ — 3Isin ‘,—* ARALETCR
ErexTHERGH {pHc, 11).
6} Hyers y {0, 1]. Torna ypasuenns

v=ls? (1)

HMEET CHHHCTRENNO® Peiienne ¥ = L arctgy, npunansesames cermenty [0, 1), ecmn y € {0, 1].
Ecam me y £]1, 3], To ypapnenne (1) He umeet p , 1]. €

ypaeienne (1) nas awforo y € ED J] Hmeer pe Goaee ooHoro pemlEHEE x [ I] a oaToMy
yHKIMS £ = 1R 5T WHbekTHBNA (pHe. 12).

¥
3
H 4
H H
! az{. ¥
1 "
H ] 4
i k) :
] i}
1 1 H
: ' '
: : H
al iR x = ol 1T = ol [ ]
Pue, 11 Pauc. 13 Puc. 14 Punc. 15 Puc. 16

v} Bean y € [ 3], 1o vpannenue y = 3% uMeer ne Gonee oanoro peurenus = € [0, 1), Hmenne,
mpit § € [1. 3] pemennen sBagerca £ = logyy, & npw ¥ € [0, 1 — peuenmii wet, Chegopateasie,
¥ &Y — wHneRiA (prc. 137,

r) Wa ypasnenus y = 12{z — -) y € [0, 3], Haxozum I = %- % o= %-}- %
nprew, ecan < 3 £ 3, To ofa koppx npuaagaexar 0, 1], ecan y = 0, o xopux cosnapgawT

Ty =71 = ;7 H upusagaexar [0, 1], Coegosareanno, ¥ g € [0, 3] ypasuenwe y = 12 (z = %)' Ha

{0, 1) wmeer xors Bu ogna p I'Ioamu)' yHEUHE chp'bel(rMan{puc 14}
a) Mycre gy €10, 3], Ypaswewne g =3 — - {1 - -) NMeeT peulsHMe £y = 7 - -1,.-'§ = 33, g ES
¥ £ 3, nponaznexames [0, 1], 0 pewene 12 = £ 4 1T 05, 0 € 3 £ 3, npusanaenamee

%, l]. Tasns ofipatom, ¥ g € [ 3] cymectayer oanm lui» Awa T
crpLesTHiba [poc, 157,

i & TOATOMY



1% Ta. 1. Bpexenue » amanma

e] Myerw y €0, 3]. Terna ypaswenne y = 2|z + 2| —3 npu y € [1. 3] wmeer eanncrneniios p
IHEHHE T = ’;—' ecau y € [0 1], 70 970 YpaRHEHIE e HMEET DEMERIIT DU TS I Crraen
[, 1), Cacnowsarearne, r— 2r + 2| — 3 — nonexuns (pc 16). »

3r i 9 “
19. fana dqivneuma flz) = tgz, 5 <=< ; Heilty oSpaTHYID €.

4 Mokases, wro gauyad @pynxuus asameted Guexumei f :] ’T", sT"I— E. € sroii yeas
ofiosamM £ =dr fr, ~F<r < L Toma¥WyeRy § =1z
y=tgr, T € |—§ 1{. Orcloma ¢ = arclgy m, NOARIYHCE TeMm, 4To r = 2% 4 T, paxoan
z=2rarcigy; npnesecan y € B, 1o 5 € |, 2] v e Guerrinmocts dy s yoranonne s
A NMUCEUNLEY kamnomy y € K coOTEETCTAEYET SQMHCTBENMDE IHAMCHIE T © ] "?". 5—’[, To abpaTHy!

dymxumn F7 R — ;—' ’T’[ ONPENEAACT COOTRETCTBNE § — 27 4 arctgr, = £

P T BNl

20. Hamuentt AniEe SEpamcHua hyHKWAR, SALAHIER A PAMCTIMECKI:
a) r=ucost, p=asini. 05 ¢ x G} r=acost, y=asint, r gt In (o=,
4 a) Mockonexy pyHkMa {— ncost, ¢ € [0, 7], spasercs uexumed [0, 7] — [—z, 2], 16 ¥ =

{=a, o] w3 pasencTia £ = acost HAXONNM CONHCTBEHHOE SHAYCHIE | = arcros 2, npruanzexae
cermenty [0, 7], Tloncrapub 3To aWadchHe Bo BTOpOe PABENCTHO, oAy s

a T *
¥ = asin (a\wﬁoc- =y 1 - c0s? (an-m -) =yl - -
a @ L)

e g= e -1 5 Ef-a, ).

6) Ofoamasmm ¥ + 7 = £. Torna, ecan = € [k 7], w ¢ € [x, 2x], npu 370m nephor pasepcis
MPHBOIKTCR K BUAY £ = —aCos T,

DymEmts 7o~ —acos T Akaseres Guexumeil [0, x] — [—a, a, nosromy ¥ £ € [—a, a] naxenu
T = ArCCOs [—5) =-T- arrcos:' n i =2r —arccos E Nonetapny Haigensce snaneime { 8o Bropo

paBeRcTBU, MOAYMHM

y=—yal 2% rel-aa)»
xr  Lr
2

21. Hamicats amnoe rpasenne nas hyskuim f [

] o [4x, Bx], aagannodi seam
NOCPEICTROM PABENCTAA

sing—cosy =0, x& |~ —| yelir 5x] I

< [ua amboro qukcnporannoro x € [, & useen sinz = g, ¢ € [=1. 1. Hosawy

PABHGCHARHG YPABNENHKY €05 § = ¢, KOTOPOE HA cermente (47, 57| uMeeT enuHETEEHIOE poumenIn
DTHm CVIEET i

Ix 5%
tl—, =] — ax].
£l 2] [47, 57]
Jas sanuen aMatoruHore BMp diyHkin f npeofpasyem pancHerso (1) k sumy

#8F — sin [% —y) =0,
Crrcrona
= "
Zsin ,—gﬂ cos i’;—-—«! =0

Tpupanuss k HY/A0 KRR MHORMTENE, HAXOIHM NE IHAMCHHT I'H

y= —%+2u!, neL 12
y=—z+Z4dx mel {3

B caywae (2) w3 yeaosHa x €

"'—;] caepyer ¢ € [(In 4 1w, {2n + 2)7] 1 se npusamzesy
[Ar Se]¥n el 1o, ymae -1

Zux He ABANSTCA SHAMEHMEM PYHEUNN [ WH i Kaxom s € 3




52, Dysmama. Orodpcee "

B cayuae (3) ua yeronua 2 € [, 5] cacnyer y €{(20 = 2)x, (20— 1)7] C [ir. 57 npu n =
Tlpn ovom anadensn 7 wa (3) HaXonuw Finnoe Bhipamenue dyaEuMn f
13x € Ia: Sx

LR Eiry

¥i EN Bax HOH
10, Nyere orefpamenne §:R-— (=1, 1] aapano pasencraom f(z) = cosz.
Hairrn: a) f(0); 6) £(3); ») !(If}. (5 A5 5 o r (-
R CH R T e U R e O RN o € IRl |
w17 =10 o) 1 (o, 540); w1 ([-4, ).

20. Man otobipamenns f: [0, 2} — R, sananworo pasencraamu

7

g

W e =tgn 6) f(z) = ctge,
woime: £ ([0, 310, £ (0 8)), 503 5. 000 1 ([&8]). 17 {00 vE)

21. [owasars, wroecan f: E — F, AC E, BCE, o
@) AANBYCULA) nfBY): 6) (FIANS(B)) C f(A\B).
22 Myere f:E = £, ACF, BCF. Jloxasath, wro ccan A € B, 1a f~'(A)  F'(B).
23, dowasatu. 410 ecan f: E— Fu ACE, BCF, 1o
A AT AN 6} FFTBY =8, w) f(A) N B = fAn FBY);
PFAYD B=e) e (AN fTYE) = a); m) (fLA)C By & (A F ().

24, Kakaa v grymmuwit £ 2 [-1, 1] — [0, 1):

a) 2 cos 3 6) zre -7 4 1 B) £ |zl
r) o 2 a) e T e) £rv 257t

HHECETHBIA. cophexmisna wan Guexrunna? Toctpoure rpadsn.
25. Hai ;oo Guekruanoe cysmenne dynxmmi:
a} firi=s’ ceR: 6) flz})=sinz, reR; B) flz)=cosx, r eR;
N fry=sind cx00  m) fz)=10° reR; e flz)=z’4+z+1, TER.

T

26 Hajien dhyuwuni, o6paTime Tanibi:

a) flry=sinz, :'E[—‘,—'.—"T' H 6) flz)=sine, re[: 2],
B) flry=corr, z€[Ix d7]; ry flz)=cosz, rel-Tn, —6x];
) flz)=1tgx, x€]+§\ 9,—"{, e) flzi=cigz, zel—w 0

27. Haivs S8n0e BRPAACHAS 108 chyHKUME, 3ATAHHEE TAPAMETPHICCE;

2 2at? 2
Ae=FEh =Pttt =0 ye i, —e <t €0 (a>0).
28, Haittn asnoe pripagenie nag dyuxuun f @[z, 7] — [“T’ ET'], salaHoi nesouo

cosr 4sing=m0. rEfr, I}, ye 3-,:. 5?' S
29. Hanmy snae pupasense 138 dyucann f o [7, 25] — [%, :'—25], FAMAMHOI HEABHO

cosrtsiny =0, relr 27). ye[ ],
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§ 3. [leiicTBUTEIbHEe YHCIA

3.1, Bumap " p P
P 1. Bunapuvis Mues o mpowe cmiae B waswmarmics scAkoe nodsscs
wecmee B wr nponsecdenus B x .
2. B L o SN IE NI 0T

a awomecmee B, ecau nodannxecmeo R
a) peghaencuenc: (¢, ) ER Va € E;
6} cuMsempuuno: {{n, by eR)= (b a)ER);
u) mpansumusno: ({a, §) € B A (b, ¢) € R) = ({a, ¢) € R].
Buecro (o, §) € R wacto nmmyT @ ~ b win a =4,
o 3 B 11 na. R ontr Moy & MHOW

cmoe E, ecau ona

a) pedaexcusne: {a, a) €0 Ya € E;

6) mpansumueno: ({o, b) € 11 A (b, c) € 1) = ({a, c) € 0);

B) armucussempuune: ({a, B) € QA (b, a) € Q) = [a =b).

TIpH oToM FOBOPAT, 470 oToWenwe {1 ynopapoumsaer E. Buecr.o (o b € £ wacro mawyr
a £ b, ownna Ch

Eean ¥a, b € E scerma {a, b) € 1 waw (b, 0} € £, o romopar, w10 Muosectno B anoane
ynopadouena.

Onpepenenne 4. Buympenned Sunapuoi onepauued na mnowecn10c B noawosemes amo,
fpawenns f: ExX E— E

Hyers sagans ana Muoxecrsa £ w F.

0 5. B i B 4 Ha MHomecmee F HATRSAERIER omofpa.

mcune}:ExF-«E. "

Onpepenense 8, Wwoxcrmeo E, ofaad P Stiniap o vepanued T, wasee-
agemeR dpynnod, o

1) onepagus accopuamuoena: (a T8 Tema T (b Tc) Yo, b, c € E;

1) umcemes wedimpaasusi saesmenm: Je € F moxor, umo Yo € £ cnpoacd, TUSC pasERCMEs
aTe=meTa=no;

3) acaxud HIN, BMEE P G Wa € F 30 € E mavoe, umoa Ta =8 Tu=r¢,

Ecau, xpone mozo,

4) P T v Mo Zpynna MO KoM MY way s afesesod.

Ecan P T ccth . TO TpyNna £l eea T ec Th YMHCHE-
HEE, TO TPYTifa W i

3.2, A noax TR,

. Qop 1. M R = {a, b c, ...} woowieoenica nosen dedicmeuns SAuNb
(UM seuecI s RNBIE) NUCER, ecxu JRA €20 3 ReHbd B OmiNou CHEA
Sumap payuy, nod P Huwxe

ANCHOMB COCRERARS
co B R onp nyTp pas —
RXR—R:(a, b)sratb,
xoTopas xammoi uipe s, beR B COOTBETCTRME HEROTOPEIN SaeMenT

muoaecToh B, nasnmaesmsil kx cpsmod W cGoaHavaeMui cmeonom a+b. T1py svom BrnoIRSI0OTCR
CREOYIOMHE AKCHMOME D
O a4 8]+ e a4 (b+ e} (acconnaTuannin 3akon).

TCLBR c E HyAes 0 it o 0, Takoit, *To
YaeR
a+0=a.
€3, ¥a € R cymecrayer Takoe wwcno (—a) € R, 4To BHROAHAETER pABEHCTED
a4 {=a)=10.
C4. Va, bER
atb=bta

23, P a i

Taxum olipasom, MMosecTso R ssagerca P




83, JTeficrmrremme wmen 1

AKCHOMB YMEOMEHIE -, .
¥.0. B myokecrne R onpegesena lll_ﬂ“pelilll e

BxR—R:(a b)ra-b,

KOTOpas wamaoh Nape e beR CTABHT B 1
MENT : it MX npouyseden ® MaeMT CHME fa- b
BRNOTHAOTCA CAAAY KOULRE AKCHOMEL 3 ’ e
Y.l {a-B)-ce=a-(b-c) Va, b, cER{ucuunﬂmun salxm] : gt
¥.2. B R cymecrayer " W 1, raxoii
4To ¥a € R cnpasenawso pammn

a-l=a.

¥.3. ¥a € R\ (0] cymectryver a ' eR, ip HHCAY 4, TAKOH, 4T
a-a'=1

Yd a-b=bou Va, beR,

: X R At

musnotl aficzcootl spynnod,
1. Omepauus yMHOMCHHA THCTPHOYTHENS OTHOCHTEABNO CAOMEHMA, T. &,

a-(brc)=a bta-c ¥a becek,

Muoawectso (a4, b, ¢, ... ), ynosaeTsopawmee axcuoman C, ¥ u [, HasumaeTcs yucAdanm no
ek, Ho e MHOMECTRO 603 AKCHOME ¥.4 HAJWBAETCA MEAOM.

AKCHOMED TIOPAAKA P

T1.0. B muomectee B sanano £ poe RIEOAHE YIIOP R:

MY 2 €4 ¥o €R (podaekcienocTs). i

T2 g€ hAba)m (om=b) (AHTHCHMMETPHUNOCTS).

N3 (ababgo)m (ogo) (TpansTHBiOCTS).

Md Vo, beERnama<h uam bga, MAK TO K Zpyroe.

i, 1HE Be oT H

[Il'll Ecowe bceEBnwaghoateghse.
N2 Ha0gaw 05 b coenyer 0 < ab Vo, b e R
ARCHOMA 0 BePXHEH rDaHRA
2. M ACR wa M EOCpTY, CCAN cuecmby

em saemenm M C B maxod, umo a £ M Yo € A, npu amM uucas M nosweocmen sepruet
PANLN MHOWECTNED 4.

P e J, epare M"* A a fpﬂl!hl
HHoweCINeG A, eean erAxas dpyens eep:ruﬂ eparie M smowecnian A we Mewulue wuexa M*,
Tounas Bepxnas rpans A sup A.

B.0. Bragoe orpannyennoe chepxy Muoskerrse A C R uMeer Tounyio BEpXHION I paNs.
3.3. Pac

P B e THCRN. L:

Onpenemcuse, Muoweemes B =B U {—o0, +o0), cocmosuiee us atesenmon mnoxecmen |
U JEUE CHMBHTON =00 U FOU, NHILIBGEINCR PACWUPENNol cucmeMot deficnisunientubis e,
HpUsieM WO IHRONICA (‘J(dyl)'ltlr? Y APB LR

a) oo S u € oo,
a o
e =—00, Gf00=40g, =—=——=0 VaeR
-0 0w
G} ceauu = 0. oA {—m) = —x, a-(4+00) = foo;
B} rcmua <0 moa- (-} = doo, 8- (+06) = —os,
CHMROT - {+06) HAIWBARTCE Mukye (nane) GeckoMoumnocTR.
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3.4, OcHOBHME XapaRTePHOTHEN AefcTBHTENBHOID WA,

Bynen 4t MPeCTCTH ofiosnadats vepes B oduwospesenne mm.«rmeo BCET e ficTanne L b
HOEs, S e upocmpareniao defic qucea u o MHOE NOAr drdrmen-
EALHGLE WUCER, PUIAUUAN cHbird 0B0IHAUEHUR 110 BLEXCRIY HIT0K ERUA Harlpll\nep\ SCI0 At
;E B, 1o aneck B -~ muomecTso gedcTeRTeanHEX uncen. Ecaw ceasano, wro z £y 8 B, 1o noa

; M ETION HHOE MpocT] lakonew, ccan amncans 7+ < z 8 . ro E oowa-
HaeT ynopate none pedc sucen. B oyqae, ecHM Mo TEKCTY WAMOWEHUA Mo SCeH
“MECA 0Goanatienia, To Gyles Hoataobatecs Godee A HLL
[lng mefCTBHTE ILHOTG MUCAR ¥ BREJEM CTETYIMMME XAPAKTEPUCTHKN: |£| — Mmomyae r.sgn s —
sHaK T. &7 — MOI0MHTEALHAR WACTE T, ¥~ — OTPHUATEIBHAR WAcTL . Chiy HECOETCH O Npa-
MM
1 ® b
5 ECERE : cnn e >0,
e|= ! sghr=4 0. ecmwz=0,
=x, ecamr <[
=1, ecomz <y
= z, ecamnr >0, P o, ecanz = 0,
TN, ecanz g AT —z, ecamz < L
o CACTY BAME COOT MeROY ITHMH XapakTepHoTHRAMM Ve & H:

r=rjsgny, |rjmzsgpz, zmst-zT,

|:|=x++x'. z*:lﬂ—t{. BT L

23]

2
lps pemennt 3aa4 HacTo NEHMEHARTCR HEPABEHCTEL
—lslg =" gzgzt gz, |slz0, z* 2o, 2Tz 12
Bumecte ¢ ¥ XApaK TaKEKE P PeTh R—=FR:
r o |2|, 2 v+ gz, £ 11, £ - 27, Tpagks KOTOPHX MIOOpAREHE HA PIC. AT—20, Mepsaz u
ETOp RS MY LT P ¥ W3 onp

ITHX (Y HEUHH CASOYIOT DABCHCTEA
lzg| = lzllsl,  sgnl{zy) = (senz)smny) ¥z €R p€R)

Kaznas ua y i , 3a “sgn”, off CHONCTROM: MHORECTHD
TOMEK, PACAOAOKEHHE sume ee rpachiiks, HBIAETCH BRNYKABM, T. €, £C/ IBE TOMKH HA MN0CKO-
CTH PACTOA0XeHE BHE TpadHka GYHKUNK, TO H BCE TOMKN OTPCIks, COCOMHARTIErD X, 1a5HKe
paciiofokensd pkite, Taxne Gy HEIHN HATHEBARTCR ounyKabiin. Ecan gyueiuus [ onpegedena na
MMCA0BDH NpaMol R u serserex sunykasii, o ¥{e; € R, 72 € ) punoansetca sepasenciso

it flar) + fiza)
) TR

(3

70 HEPABEHCTRO CMEBHINO: €10 ACBAN YACTh €CTh OPAMHATA TOMEH rpadiuka ¢ abCiHecoi 5'%1
1 IpaRad YACTE — OPLMHATA TOUKH OTPEIKA © Toii e aficHecoil, PACTOTOXENHOTD BEILE FPAbHES
{pwe. 21). Bunyeauie dyneunn 6yayT nogpotino uayvenu s § 5, ra. T,

m

(3) = 2 e J2], o= 2%, 5o 1T, moaywmm
BAKHHE OUSHKH
[e+p <l ol (z+9) €2t 4o, () <274y 4
copapepansse Wi € K, y € R).
Hz ncex nep NEACTRUTEARMOTO HHCAA HaHGoaEe BAMKON HRIAETCS

ero MOgYAk. lloa ocroBHEMM caoﬁmanu MOAYAS YHCAS MOHHMIIOT CHeRyouie;
N ¥R (|z]=0) = (z = 0);
DYAER, e R) |he| = [Mjz|;
%) ¥(x € R yeR) e+yl<lzl+ vl

#HPEYEOALHURG, OCKANBKY OHD HMECT roo-
METPIrMeCKHH CMBCE B CAYYae, XOrSa * € C w€C (cm. §4).
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3.5. Me7.oa MaTomaTRdecrol MEQYELER.

Myert aamace A(E) | MTO BHIC A npR ¥ ke M. Cyr
METOOA MAT enan('lecmﬁ HHAYKUMH & CACOYIOMes;

(A} A (ALY = A{k +1) Wk € M)) = (A(n} ¥n & M).

¥ ¥y
I'-_
? E3
0 x
—
Pue, 17 Pae. 18
' j
; M, :
¥ y ="
e
13 : :
—_—
ol % % o SEREE
I'we. 19 FPue. 20 Pmc. 21

22. Hokasate, wro B MpomecTee B HMENTCR SIRHETBERHME RY/L 0 SAHHLE,

4 [pepnosowny, uro » miossecrne R wacercs xsa vyaa 0, » 0z, Toraa, cormacuo axchona
2w UL meem

Oy =0, 40 =0 +0, =0,
Ananoruane, ecad 1 v 1z emwmvvuw 3 B, 1o, cornacxo ¥.2 u ¥4,
Li=h-la=l-li=1n.m»
28‘ Jloxazare, 4ro; a) YPabHeHHe a 4+ & m b HMEET eQMHCTBEHHGE pelicine £ = —a + b
J]ypasumme AT = b UMEST eTMNCTDENIOE pollienne T = a ™ b,

4 a} Hucao —a + b yoosreTaopser ypansensio a + 2 = b, B camom pexe; a 4 [—a 4 b=
le+i{—a)j+b="04+k=b Jpyrrux pewenni wer. Helicterteasno, ecan ¢ € B — apyroe pemenn
™

—atb=—a+h
—at{es+z)==a+h
(—a4al+r=—a+h
G4 zmrm=—ath

G} AHAGOTHYHG Micdn o™ b yaoeaeTROpACT ypankennn ar = b

a(a_lb}={u-a_’lhil b=b - 1mb
Ecau & € B — kavoe-anbo apyroe pemenie ypaskeHus az = b, o

o lhma'h, o laz)=a~'h, (¢ T'mlz=a~'h,

1zma™'h zma 't »
24, Gaement a € £ HATHBAETCA PEsyAproiM OTHOCHTEALHD BRYTREHHE GRRADHOT onepaiy
T.eean¥r.p € E
faTe=aTy)A{zTa=gTaj=x=y.
JokaaaTs, MTo BCAKNEA saeMeHT ¢ £ B peryasped oTHOCHTENBNO CACKENNH, 3 BCEKHR HeHyn
BOlt SACMEHT ¢ £ 3 peryIapen oTHOCHTETEHG Y MHOMCIHA



4 Ta. 1. Baegenne B anamzns

« Jloxamem, 910 npowskodbHER 30eMent ¢ £ B peryaspen oTHocHTEIRHS cxose wud, B onay
MMYTaTHEHOCTH CHOMERAT (c+a = ctb) 4 (s o= b+ ). Tosromy mocraTous o MOXA3IATH,
of{cta=rc+b)={a=05h).

Ha

H ac T™ © MM CEM
a=—cq{etbl=(—ct+ec)trhmisbmb

AuancrudHe aokadkpaercs, wro Ve € R (0] peryrapen oTHOCHTEALND YMHOFCHIE. B

25, Ofomao E = (f} — umomecteo pywsunii £+ A4 — A, A C B Iyern ua s1om
IOAECTIE ONPENSTEHA BHYTPEHHER BHHADHAR OTICPAUNS

ExE—~E:(fg]—fog

a) MMokasaTs, WTo 3Ta onepanHl ACCOMATHRHA,

6) Onp & peryasp 2100t onep

4 a) [lan QokasaTeAbeTBa PABSHCTER

(fogjoh=/fa(gah)
CTaToMHO TIoKaZaTh, wTo obpaskl Moboro snemexta z € A cosnadait. Tyers = € A, u = hix],
= giu). Haeem
{{Fog)oh)iz)=(fogdihlz)) = (fog)iu) = fla(u)) = fie),
{80 A)(r) = g{hiz)) = gin) = &,
eqosatearun, (f o (g0 h))(x) = Filg o h)(z)) = f(v), 7. = obpaaus BACMENTOR I COBNANAWT M
COLUHATHBHOCTH AOKATANA.

6) Orof I chena, ecau (fog = Foh) = (g = k), w peryaapuiim
paBa, ecan (gof=haf)m [g = h). fcno, ure orofipamenus PeryIAPHO. BCIH GHO PETYASPHA
eBa M CHpana,

1

; uTO Gp f perynApMo cileRa TOMA M TOAREC TOTIA, KOTa olla

(LEKTHBNO,
B camom fene, ecau [ uunextueno v fog = foh, 1o 2a% swboto £ € A
(flg(z)) = F(h(=))) = (9(z) = hlz)} = (3 = k).

Ecau me f e unbexTHBHO, TO Ha MHoMeCTRe A CYISCTRYIOT PpasgiyHEe sHean © 1 g, ofpasm
Topsix cosiagawt: f{z) = f(y). BubGepes ovobpamenns g ® h vaxwan, wrofiu gla} =
I‘['%_ v aax wexoropora a € A. [lockoarxy x 9 y, 1o M2 feg = foh ne caedyer papencTso

T.e. f He GyZeT pEryRApHLIM CAwa,

Ummen TEREPE, MTO [ PECYASPHO CNPABA TOTTA W TOASKC TOTA, KOTAA hyHKUNA f Coprher-
M,

Ecan § moprexmasno, 10 ¥z € A cymecrnyer rakoe € A, wro f{u) = z. Torma
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2. OITcloma HOKGOHM

Tizo + Y Tad - LiwNg
zm —_—7 ¢
#3443 zi +vi

Kosmnaercroe wncaa (0, 1) ofoanawaerca cumpoxos i = (0, 1), Toraa (0, 1) (0. 1) = (=1, O}

T. 8 1 m =1, [[poHABOIEHOR KOMILISKCHOE THEAO 7 MOAHC SANMCATE B BHAC

s={z, y) =z, 0} + (0, ) = (=, 0) + (0, 1}z, 0} ==+ iy

Sra sanuck a. p & opaoti Komn. wpcaa. KoMngeRcHoa SHCI0 T =
(x,—p) =1 —iy i o o 0K y uMcaAy == (8, ¥) =
T4y
4.2. T PR pop 0 MHCaa.
Beskoe KOMNIeKCHDE YHCED 3 = (Z, §) MOMHO WICHPAINTE RAK TOMEY Ha MAGCKOCTH © ko=
Wy Ha A KoM HHCnE, i

KoMRACKCNAH HAOCKOT NI, TPK arom peh O Hasupaercs defiemaumeannod, a Oy — MuuMod.
_Paccromnme r TouRM Z oT wydenoil Toukw, T. & wmean v o= /2i 47 = 2EF pasusaew

y HOTO WMCHa @ W ob i)
Uncao
arcig ¥, ecaH T >0,
g arctg £ 47, ecmw < 0,y 20,
T ) acigXew,  ccmmz<0 w0
FeEny, ecan z =10
apei Horo uWela ¢ W ofoanataey cHMBonom § = arg z. Mpn sanarkow
r ¥UAM, OTIRMANMMCCE Ka 2ux, % € &, COOTROTCTRYIOT ONHOMY ¥ TOMY JKE WKCAY- B arom cayuac
sammcrBacM ATz =args + 2ux, n €L, u Arg s APryMERTA,
Yncaa r = & 11 i uncaa r. B aroM cayvae

zm {z, ) =(rcos#, rsinf)=r(cosf +icind)

P p opaoil HMCTA,
Ecau z = (ry cosfy, risinf), 22 = (ricosfy, rasinéz), 1o

2122 = {rirzcos(fy + f2), Tyrzsin(fy 4+ 82)),

%‘—( cos(fy — #a), —s-n[a. a,;).

Jax B CTERENE uuena 3 = (reoad, rain ) npUMEHARM TaK HABEIBA
exyw popaysy Myaspa

2" = {r" cosnd, " sinnd).

Hopeny n—it uHCHa I no popMy
o= (reos SERE, Y TERT) b T
49, Moxasars, wro:

AR Fm=ntn; 6 FE=E &) () =2 sl
o Myere 21 = 2y, 9 ), 22 = (23, w2)-
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a} Mo anpegete Mo COMPAXKENNOTO NCTA
n¥a=FTa, nrm={n4n, —n-n)l=(n, )+, -n) =6 + 5

ﬂi Hueew 5% = (Tila — id2, 5102 T 2an) = (T — gy, —Tipr — 5o ) =

v =olE, —mi=5H R

I] Hanuies EOMEBEECHOS MHCID I B TPMroHOMeTPWMECKoR dopae 1 = {rcoad, rsin#), Toras

F = (reos(~0), rein{—#)). Hoseayscs dopuyacii Myaspa, nmeen

()" = {r" cos(—nf), r" sm(—wd}) = {r*cosnd, —r"sin nf) = {+" cos nf, r™ wnnd) = (z"). »
50. B

N Ly 8
Al (2=dl2 4" —(3-20) 475 6) (140 w) ("—?q-%) .

4C M B anreGpanieckol hopMe, ONEPAIHE CAOMEHUS,
LIYHTAHHE W MOsHO b TAK X, kak wC naMM Grmomany, Tpn
2 =it =fiz—P=lura

TOM NOTL3YeMCR TeM, 910 © = =1, & =4
a) Hmeen

T2+ (- T (2= (24P + A+ i
=242 =2+ 4 2) = {2+ i) 441 42) =145 T0
§) Coraacho dopmyas Gnnoma Huorona,
e =1 i b6 44+ P =1 dim6—di 41 4.

L e R R

51. Haitri wactsoe KoMTAEKCULIK NHCen:
Ly

1 1
S ; A2
a} 3 6} s ) R4
2z z
o« Ddopuyay nax HHX MWCER 2y M 23 DATIMIIEM B BHAS

E nfz_n-B

Toataysce a'mii dhopMy Ao, Haxomam

1
a}T |:|3 =58 ¥ i
£ (44E =L
o A% (z 3} : itk __1_'_‘.?"
18 }! .ﬁ[ 1 30T
a F] 3 =65

52, NMpeacrasers crenyouge xOMTLACKCHME MHCAL B TPHTOHOMETPICIECKOi (hopme:
a) =3; 6) —1; B) 1414; ) =1+iv3.

A Hueewm:
a)|—3|=4 8= —3-3[cusr+|smf'|,

B} |=¢l=1 f=—3 —i=cos -—}+u|n(

s ll4e|=v2 0=1, l+a—\.r'_{cos +i&l‘)
l=1+iv3|=2,8=2 144 f-:(cm—usin’,—’).b

53. Bruwcanre:

D a+VE 6 VE-wE ) (1)
v 1
r) ( 1 ) Dom et e) (=vE=sy.
A =13

« 2] [MpeacTannm KoMNAPECHOR YHCID B TPHIOHGMETPIHMECKOR (hopue

I+tv{'- (cus -I-!Slng).



34 Ta. 1, Boegemue » anaius
saTeM, TEAMeRHB popMysy Myanpa, nogyqnsm
(14 /3 = 2% (m”T' +isin 3‘:‘) =¥
6} ANAAOrMMHO TPELEAY MEMY HAXOIHM

VI—wZ=2 (cus(—;) 4 asin (—;))
(VE = VB = 2% (cos (-"':—") 4isin (-%)) e

B) I W apody B TRAT PHYECKOH dopMe, BEHCISEM
YacTHOe
- VZ -5 isin (— 5 T iz L
bt L) o (-5) 1500 ().
JATCM, WOl thop Myaapa,
(150" = (o (-5) ot ()" = s (-15) i (-139) 1.

14 ﬁ(ms;-l-isin-‘:)

r) a_—a m-&(cﬂeﬁ-{—lanﬁ)

i ! =m ! (cus Hx + isin —)
v3—13 65/8 12 12
1

-w (i) o (7).

a) (242" =ivEY (cos + isin 4) -{\f]0 (cosT+tsm “Tr} =872 + %),

e} (=3 = !]? =2 (cus — e fEm %) =1 (c ( 35*) + dain (—“T')) -
=127 (%-ruu %) =1 (— +a,lI) = 35{\«"'_44} >
54. Haitri mce anarMesws xopted: a) VT ) V" -1 =iva,

4a)3 umeno 1w 1p thopmc
1 = cos )’ +rnlﬂ°

satem no gpopuyae (1), n, 4.2, uunlnu
Vim ws— +mn3%-, k=0,1,2 3
CnegosaTenito,
Vi=con0® +isin0® =1npu k=0, YTmcos S 4isinZminpnkel,
Vi=cosw4isine=—~1npnk=2, e"-=:us—+|a|n—-':-—| npn ko= 3.
6) JanMcas xoMNAEKCHOS MHERD —1 — iv/3 » TpuronomeTpuueckoit Gopue

i-adimaon () o0 (-5))

HaxogHM
R ] (e R
Orcona
Va-—ia= V3 (cos (-1} 4isin (—Z5)), k=0,
Vo —iA= Ve () +inin (48), k=1,
V=1=iva= V2 (con () 4 isin (B2)), k=2 »
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55, Pounnte ypasuenne 2% 41 = 0.
o Hwmeen z = /=1, [lan seawcaenns scex V=1 (1}, m. 4.2,

2= -1 =cos ::2&:_'_““%& k=08

oo = n () g (-5) = 4

5= cos T4 isin & =i —ooc'“
2= co8 3 F=h a=
L -c'cis—+|ml1—'=—vai

& [

L aam o

38, [owkasate, uTo a} 3 — 53 = § — &3 6) (:
Anrefpasusckiil MHOTOMICH ©

39, Bunosmers ykasanuue oneytuuu

) (143v3)°; 6) 2Rty w) 252 o7 407 £ 0).

40, Haidirn :em:rnuT\:nu(ylo H MHEMYN 4ACTH CACAY BIAX KOMIISKCHIE MHCES:

a) (——u%); 6) ( 'aﬂ) 7 B) H: 4

41, [lokasaTh, 4T0 MHOMCCTEO KOMIICECHEX “HCET, B
H YMHOMEHUR, offpasyer nome.

42, HafiTu MOZyIM ¥ apryMeNTH CASOyIWMM KOMNAEKCHEX MUCe!

a) (=430 6) {1401 =B % 8) 1 4 cos T + isin T,

Haftti Bes aMaderMa CRERY UMY KopHed:

43. Vi, 44, =T 40 46, =64, 46, VEL

Hasiru kopiM ypasHeHni:

47, P (5= 12z + 51— )= 0. 48, 2 + (1 =i}z =2 =0,

49, [+ "+ (z=i" =0,

5. NokasaTs, 4T0 MOIYIL HOTO MG £ HBIM yToe |z
YIOBIETBOPHET YOAOBKAM:

Nz 0A(zl=08 =01 2} |z m=|nljz| ¥z, 2€C;

3} |71+ 2] £ 3|+ |2a) Vo, 2 €T

51. [lokazaTe, 4TO MOTYTb KOMNACKCHODD YHCAA VACKIETHORAET HEPABREHCTRY

[laaf—|zll £ |21 — =l

§ 5. BekTopHEE N MeTPHUYECKHE IIPOCTPAHCTBa

5.1. BexTopHoe npOCTPARCTHO.

Onpepcacane 1. Bexniopunes npocmpascmson wad noaex = {3, g, », ... } nasssacmes
wnomectan E={r gy z ...}, & xomopos onpedenenu

L. Buwympennas Sumapras onepagus £ x E — E 2 (2, y) = 7 + 3, omuocumedsse xomopod
snomermeo F seagencd affeacsod spynnot;

1 rdly+z)=le+p)+5 ) r4b=1x;

3} & (—x) =6 1) rdy=y4z
(anece B — myaeBoR aneMent | pYIRE],
1. Buesmun funapnos onepagus Ko B — B {3 1) e Az, pio g aed

CEKC RO O
5} Alr +y) = Az + dy; 6) (A4 u)z = Az + pz;
7Y (Aks = Apz) 8) l-x=1.
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FAEMENTH REKTOPHOMC NPOCTRANCIE £ HAIMBAKT SeXMOPaME [WAH moukemnl, & 30eMenTH
o B — cxaaspasn.

Ecau E=®&, vo F R dedic 4 y RPOCIPANCTRBUM, A COTH
K =0, 1o £ nasupaetca xosnaekcnbim ockmopiais npocmpanema o,

Omnpeneacune 2. Braxoe nod; temae Voacxmoy pos g E, ofaad
Brymn Gunay . T E u an, 2 , p UNCIRE M
Had noses B, o diip I M npocmpancmoes £,

B HoM CHENY KLHE COOACTER:

T npoeTR
TpAd=8: 200 zmth 3} {~1jr=—x.
5.2, Hopumposannue pextopriie TPOCTPAECTDA,
MousThe AGCOAWTHOrD INIILHHA PACTPOCTPAHARTES HA BEKTOPHME NPOLTPANICTEA HAT HOpA-
poRaHHEIM nonem K.
Onpeneneune. Hopxod & sermopnon upectipancmss B paassacmes omolpaeenur
E—=R':zm o, R*=(ngR:0<a<+x],
YlosAEMEAPROHIEE CACMPOTNA BRCUORIN;
1) {llzlf = 0} = {r = #);
Azl =[N -l=) ¥x & E:
Bz +ul s leli +1lpll ¥ 2, y € E (nepasencrse tpeyronsmira).
5.3. EBEANOBO HPOCTPAHCTRO, i

Onpegenespe 1. Oyems E — aexmopnoe npocmpokcmen wad noses 2. Omobipaxenue

Ex E— B : gz, y) = (2, y), comopoe xawdoin doys sackennian T u i ur B cmasum s one
et wucan, CUMBOAOM [T, §), MOILISBENICR CREARDHDN

npouiscdenucs, eean VI, 4 2 € £ w ¥ A € R svmeansomcs cacdymune axeuosse:

1} [z, 0} = (o 2}

2} (& +p 3y ={z, 2} +{y, 2}

3} [Az, ») = A(z, w)i

dinrhzonife,z)=0) & (z=40).

0 2. Br p NPOCIPANCIND, 8 KOMOpOM oipedeACHD CKAIAPHSE nponzaede-
HUE, HIIBIBOEMCR CARANIONT N RPOCT: PAKCIADMK,

5.4. MerpEweczoe npocTpancTeo. ]

Onpegesenne. Muowecmoo £ = {r, y, ¢« R"! HATMOALNICA MEMPUNECKUM NPOCTPIN-
EmooM, ecau onpederens omobpawenue E % F f(E ¥}~ p(r, y), vomopor dag polver 1
Uy Crgaum o o P ansice O ALHOE uucAe g, pion.
CARDYIO UL N ARCUO MM

1) (p(z, 9} =0) = (£ =y} <

2} p(z, ¥} = ply. ) ¥z, ¥ € E (axcuosn cusmempun);

3 plz, v} € p(z, 1)+ p(2, 9} ¥z, 9, 2 € E (nepacencmer mpeyoannura).

DEEMEHTH METPHNECKOTD MPOCTPANCTIA HAIKBAWTCS MOUKANY, A MHCAD £ix, ¥} HanumaeTc
Paccinosieucs MEXAY TOKAME £ H § HAH Keppusadt npocTpadcTea £

i

Beakas yacts F metputeckoro npoctp B P e FxF —
R*, y 6p Ex E — RY : (z,9) — p(z, v}, naoumaeres se-
rep dup ‘a orp B HEM METPHEKA — undynuposannold Kempuxod.

7 :

¥ P THO CaMd yu EHM ApocT]
5.5, OxpecTROCTH.
Onpepetenne 1, Omxpimuts (JamMxnymong) wapos o HENTHPOM 6 MONKE To 4 PADUYCOM T
o HEMPUUCCKOM Bpocmpanciee £ HoIusaemes MNoxecmeoo
fr€E:p(r m)<r] {freE:p(z,m)gr])

Orxpurail (3amemyTii) map ofosnavasrcs S(zo, r} (S(zo, r)).

Awmazoruuso onp ] { T} map B P PMHp npa-
CTPANETRE,

(4]

2. O ) mapom e

pos 8 mouNe Ty 8 paduycos r

({x € E: e = el g
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Onpepegenne 3. Omxpsmsdi Wip ¢ yeNmpos & mouxe 29w paduycos & wamooenics b-
DEPECINOC BN TROMKG To.

Ha aclicraureastoif npamon B orxpuruit {cootsercraenso samkuy i) wap pankyca b ecri
UHTEpRAA [0 — &, Ta + 8] (cooTRETCTRENMO cormenT [£o — &, 1o + 8)).

56. MNyere B™ — Muo#ecTBo BCEBOIMOAHIX YROPRIOMEINLY ©IcTed 7 ArACTENTCIHEX
UMOET %, Ty, ... ). [lycre B ™ onp WHYTP Gunap i
B« B" — B™, kotopas ama Awbux asyx saeMenton x = (1), ..., Tm) M ¥ = (#1 .o, B}
MuokecTEa 2 CTaRUT B COOTBETCTEME MeMeNT

X+ymizi+y, ... fm+¥m)h
HIWEAPMELL CYMMOI X W ¥ sneuniid Gunapuas onepauns B x R™ — B™, xoropas nas moforo
A ERY nawbore A € K craniT b cOOThETCTRIE IRCMEHT
Ax = [Ar1, ... Axe),
HasmBaesMuil nponzacdene s A na X,
Nokasate, wro B™ — sextopnes npocrpaskcTeo Hag nosem R,

A UHadaTn nokeses, 47 Mikecrss B™ aBagetcs agnmrieHoit abesenoii cpyanoii, e
CTBNTEARHG, A0 NPOUIBONBHLIX X = (Ig, .., Zon ), ¥ = (¥a, ..o ¥m) W B = (3, . ... Zm) B cHay
ACCOUMATHRHOCTH AECTRHTEIRHE X YNoen, uMees

KAy 2 =dr + i+ ) - o Fo 4 e+ B} =

m{zr e m )+ E, e (T U ) I = (X ) B
Qfommaymm § = 0 = (0, ..., 0), torga ¥x € R™ sunoauserca pasewctho x40 = (2140,
cien Py U} = [z )} = x Jag awhoro ¥ € B™ nonommm —X = (=21, ... —Fu).

TOrAR X 4 {—X) = (17 — T3 Tin = Tm) = (0, ..., ) = 0. Hakoweu, B cuay KoMmyTaTuBHOCTY
CAGHKENHE APRCTENTRALLIX UHCER

Kby =(T4 ¥ e Tt ¥ = (W20 m+ Tm) = (80, 0 B )+ (1 o, ) S ¥ 4 X
Choeaosarensmu, pre Yermpe agcuomMs ab TRy
aTee, I oNpedeRshnil BHCLHeR M BHYTPEHHel GHHAPHEX oRepauuii W CROfCTE NeficTRNTEAL-
HEX THOPTD (EICCPPICTROHHG CACAYIOT PaBeMcTBa:
MxAyr=Moa+w. oo Tt ¥m) =(Aes + 0] Mam 4y} =
={As1 4+ Age, o -2 A+ Am) = (Azy, L AT b H (A o Al =

=Mz, ..., T} Algn, 00 Y} = Ax o+ Ay
(Adpx = (A4 g Hoy, - tmb o= (A pdzn, e, (A plEm) =
= Az +a0rr, o Arn 4+ BB} = Ay, s AT ) (T, L ) =

=Mz oo En) b plr o xe)= A 4 opxe
(Apix = ({Aubere oy (Aebrnd = (ApEr), -oo, A{pEm)) = Alpey, oo, poa) = AL
Lox=(l-r,....1 smlm(5,. ... 2m) mx,
AAK APOMEOALIEK X 10y 13 BT o mobux b s owa B Takum ofipasom, akcpoMi, cRpeeIgomme

BOETUPHUL BROCTRAHCTRO, BUNoANeRE, 3 mosTomy B™ ABMAETCH BERTOPHEM NPOCTPAHCTROM HAL
nofew B, -

57, Mycrs M — muomecTo e

PAMOY MATPHL BHAR

g
A= 0z

LT

= ()

mea,; ERB. 1=1T.m, j=1 a.
Cymmoil Marpia A = (o) 0 8 = (b} wasones MaTpruy

Ay bin
azw + ban

LITIE L TR PP
ApB=| vatba ows b
LTS SRR N




a8 Ta. L. Beegenxe » anatns
4 NPOHIBEIeHHeEM MATPHUR A Ha MMcto A € B — sarpuuy

dapy Aear oo Aagn
Ja= | Aem daw Ay

Ay N

e
Mokazate, 4o M — pexTopuoe MPOCTPAHCTED Had Tioass K.
o Muomectso M MaTphil A = (A} pasMepa m X 1 MOMHD OTOMASCTEHTE © pOCTPaHCTROM

R™ pextopos X = {01, . @in, oo, Bty oo G ) TR & CO0T-
BETCTRMA (@) — (@13, oo, Bin, ooy @may oo, Bmn ). TIpu oToM aax anbux (a,) € 01, (b, ) €M
nwAER
L R T R LT . T TP Sy VU S S
Aasy ) .—.()\u“, oo ABin, ey Ay A
iT. e po D u pascray R™" oTHOCHTCARHO CACKENHA 3AEMEHTOR M3

MW yMuomenns xa ckasApl noza R] Takum ofpasom, M — KeKTOpHOE MPOCTPAHCTEO Ham
noaes B, »

58, 1 “To mpoct peap TCH B HOpMNp
CTBO, CCAW AL NPOMIDOALMOTD X = (£, £3, ..., Tm), X € ™, nosomim

W= vai+2ie . 1. m

4 Jag qokasatesncrea noc axcrom 1}—3) myHkra 5.2,
1) Crueswmma, [jx|| > 0 (uxu =0)& (xm o;
2) [ag moboro x € R™ o YA £ R wmeen

r™

F NPOCTPaH-

P = V) + () + -+ el = VI T4+ o = - ],
3} Hoxawen, uTo pia MOBHE X = (T4, T3, ..., Tm) M ¥ = (M1, #2300, Yoo}
e+ ¥ll < 1=k + Iy {2}
Banucnasan HepaBencTso (2} B koopaRMATHON dopwme
" ™
PmAnr e, Yo
=t -t
M BO3EOAA ofe YACTH B KRAAPAT, focae ymp P
m
Z Tuth & Z T 2 (3}
1=1
oy (2). H (3 Kouu—Ey
7 €T0 cnp yaxe (eM. npumep 43}, Cnegopatessso, pasencrse (1)
aagact wopuy B R™, »
59, 1 “To ¥ 0, MATpHUE

PaIMepa m X , ZBANCTCH ulﬂopuuu mnpuuwsauuun npot’l‘pauc‘rm, CCAH BAR NPORIROALHOE
mavpuiss A = (@), i = T m, 5 =T, n, nonosmrs

w-EZim. 8]
T
4 Bumosueswe nepnofi axcnosss Hopais ovesnmno. Jates ¥V 3 € R u ¥ A € D wueem

WA= 503 el = 353 et = NS 3 ool = 11 141

=1 g =l g vl g=i
T. & BTOPAA AKCHOME TAKKe BRMOIHASTCA,



§5. BexTopiiie x MeTpAIecKEe EpOCTPANCTRA as
0

PUTE 3 Tp HOyers A, B € M — npons-
BOALKD JamAHHLE MATPHUL pasMepa m x 1 n, TOra

llA+BR = Zzlﬂu byl ZZ(I«».«I D =3 el + 303 tbyl = L4 + (156

=1 gml =l =1 =] g=1 T

Takim ofipasom, aee HOpAL a P (1} namaer nopuy
= M, npesy ero s i PR P 2 1 uannanmR >

60. fMycr € wowectvo scesoaMommtx orpannenix dywk f : (2, 5] —

Nekaaars, wro wo O PMHp nponpmﬂnou Ham
nones B, ecan nas np b f

= sup |f{z)]. n
seab

4 Jlerko ySepurncs, wro £

npocr wan nofem R, ecaw pasencran
{f + o)) = fiz)+0(z), =€fad]
onpeleiseT ciokemne 5 O, a
{Af)(=z) = Af(=}
— YMHOEEHWE Ha ckalxp nonx B,
OcraeTes nponeputs, wre ass wcna |f}), onp thopmyaci {1), BCE
ARCHOMB METPHEN.

1) Nockoarxy |fiz])| 2 0, w0 §f]| = sup|fiz)| = &; xpoMe Tora, JIfll = 0 torna w Toarko Toraa,
korma |f{z)|= 0,7 e worma f:[a, b] — 0, a Taxee
BEKTOPHOTO MpocrpancTea .

2) Has wpensnoardol dynkuun f £ C w apboro X € B nmcem

A5 = sup JAf(2)] = sup [AIF(=) = 1A} eup |f{)]=1AIS0- -
2€a,8} FEla b rels ]

3} Ha HepapencTBa TpeyToALMEKE BAS afio o [ it TOMMOH BepxHed rpa-
HH CAEAYET HepaBeRcTro

[fiz) + gie)l < 'If{n'l+Iv(r]!$’:?!-hllf{=}l+ ::l‘pﬂlyi:}h I+ lgll ¥f 9€C, ¥z la b

Nocxoanky muosectio {|f(z}+glz}}, z £ [a. B], orpanirsenc uncaom ||f)f +||all, To Tounaz pepx-
HRA TPAKE ITOr0 MHOKECTBA, KoToPAA, cormacho paberctey (1), panxa |[f +g|[, Takke orpanwsena
| oTun ke qcaom. (ChenoBaTEnRHO,

sup 1f(z)+ ()| = §f + gl < 1A+ s,
agfnz

MTO H AKCHOM P »
61. 1 wro gas o ¥ P a npocr E=
{z, v, 7, ...} enpaseninno ilepaaem:'rno
HizB=1lell | = llz = ok (1

4 (oriacHo HCPABEHCTRY Tpey TOABHHES,
fili =Wz —w)+9l < fl=z - all +lwll,

oTEyAR
=)l = fhoell = = = |- (2)
. Messa MecTami 2 Wy, ivoen
llall = el = do — x| = Jl]{=1)(z — 9} = | = 1| - ll= = ol = |1z = #ll
Wi
=ilz =¥l < ll=ll = In (4

Ha (2) w {#) wenocpeicrfenuo cacnyer (1), »
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62, Noxasate, “ro sexroproe npocTpancTss W (oM. npiMep 59) cTaromlic eukaithonts

pocT ROM, FCIM A 1T X IBYX A= (o) w 8= (b;) nozomirs
m o m
{4, B)= Z}:auu,,
=1 =1
a [las Ba posepute, uto (A, B), onpegensesoe pasencraom (1),
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1H{A B) = 2 2 aghy, = E }: bty = (B, A);
=1 =l pml
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x
‘1:- elz, gl=llz —wll = l(=1hg == = | — U -fly — zll = ly — =l = p (v, z};
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§6. MNpenen nocae oBaTENLHOCTH
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6.5, 11 B L
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NOCMN [Tn} HOIhIGaemcA o6 aeprnus | ) nped u

T = .
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65, fokasats, ura:
a} lim ¢" =0 npw gl < t; 6) lim ¢" = oo npw gl = 1.
s e

4 a) Ecaw ¢ = 0, 10 pamencroo a) oueshano, [ycrs e > 0 — npoitibeasto w0 < g < 1.
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= fim 3— fim o — 2 lim 4 lim =3,
Ao 20

oo 27

e Ao 29=F
eck BOCIOARIOBATHCK ToM, YT
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! 1 1
67. !.n( +ﬁ+,..+m).

1 1 1 1
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1
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i
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™ xoy1r 2 T _ gt
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Ecan D <a <1, 10 & = 1 1t e nekasannoMy 1/ = — | npn n — o Ho torpa

ﬁm Y= 1|n| el =1
[l e
M lin
Sy



46 Ca. 1. Beagenne 3 anamm

Td. him 198a% 0,01

Az B
4 Tax kax ..Ji_.m“ o =10 5> 1 (ca. pemense nprMepa T0), To &< < 1 mpe pecratoumn
1
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- = b V- 2 gy
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(I+l} t+“+ ! . n(u-l! [u—»+l,1
" u!
1 1 1 2
-‘+‘+a( ';)*m*;(“:) 1-2) -
1 1
<'+'+ﬁ+"'+ﬁ<”l+3+”'+
<1414 +
Cymecr Hp HYAK np 2 Rep

r7=:§"

CApaRensunoro nad mofioro € > 0 npu soex w > ;- Ld
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0 (1447
W O+ 1 n+1 1 4l _wlga?—n—1
I w= -2 o 2Elmdn ol g,
et (aghE) (egg)t v Tl4Em e 0l nd —n

Toe ga An e N Manee, 2o < ygn w0<pa—2n=(142)"L < £ = 0 nipm n — o0, oTRYTR
{¥n — £n) — 0 MpH 1 e 0o,
Caenopateneno, lim z, = lim gn=1¢. »
n—ss n—ta

78. Moxasars, wro
IZ® 3
0eem (1+-) <3 wen
TIpH KaEHX SHAUEHHRX NOKAIATER 1 BHpaKCHRE (l + ) GYRET OTAHMATHCE OT YHCAA € MeHbWS

wem na 0,0017
4 Cornacuo npnmepy 77, umeen (l + l)

0-\:¢—(I+l)“<( } —(l+) (1+£)"%<§<%<ﬁ npu w > 3006, >

T9. Mycre (pa) — TH MO, CT] K4, n ge) —

MPOHIBOALHAK HOCTE YHOES, CTp % —oo. [] T

Ty 13"
Tim (I + —) = lim (] + —) =e
N Pn A n

UENHX MUcen, CTPpeMAmaic ¥ oo, Te-

" e Torma

. « Myere (nc) —
| TAA W3 HepanecTna

| 1"
P IATL
|(+3)

n -
auuﬂ.-nol(l+;'7) '—-¢|<- apit ny > Nie), 1. e .!iinw(]-{-%} =
Ecan np (Pa). Pa > 1, crpesneres & +oo, To cyme-

CTBYET Takad NOCACOOBATCARHOCTE UEAMX YRHCes (nk), 9Te e S Py < "o + 1 ® we = oo, Tax
Kak AcBai M MPABA MACTH OHCBIINOTO MEPABEHCTEA

el apn ow > Nig), e >0,

LH;%—_E““—Hc(HfI)"c(H:—J“(H%‘}

ey

;
CTPEMATEA K ¢, Tu lim (l + —} -
3 e s
Eciu npoHisoisHAR NOCASR0BATEARHOCTh Mucen (i), =ge = 1, cTpeMWTCA K =00, To, NOJArad
Qe = —0y, NOTy9arM

() = 0 ) = ) ) e o

"
1+ J:) = ¢, ROKAIATH, 4TO

80. Mockaarsy
n

: 1.1 iy
f "Emm(l+l+§;+i+...+ﬁ)—v.
Bupectn otciona hopuyay
1 iy
e-?+2l+$l+ '+n'+un"




48 Tn. 1. Beegexue B amanms
rae U< fn < 1. M BRMNCAMTS 'THEAD £ © TOMMOCTRIO Mo 1077,
4 llepexons x npeneay & Hepabencrae
" nonn—1) 1 we=ln=2) 1
—_ =] 4 - - —_ r————_— .y .
"‘E(H’n) bl = 3l =7
win~1}...2-11
n! nn

1302 o3 (- o (1) (-3) -

NpK B == 0O, M0AYHHM HEDABEHETRO

1 1 1
933+,—,_;+F+--.+n=§h

crpapenauBce npyu moGos £ Tax xaw 3 {ye} mer manboma . TO OpH
=n

n..=2+l+l+...+i-\:e\
2 n!
T. £, 3MaK pasencTea mesosmomen. Kpome Toro,
r..-(1+1)"<2+1+l+ R -
" a7 3 ! !
Takus o6pasom, Tn < ¥n <& H “I.imwx.. = ¢, Orocopa caepyer, uto .].iru In S €.
!

P K np B Hep
1

1 1
Patn = o e T S

1 1 1 1 n42 1
< ('+»'_+2+(u+215+"')’(Hu! PP B

NpH PHECHPOBANHOM B H N — 0o, TICAYYAeM

' 1
o - —
<e—gn < —

Ofoauanm 8, = 52, 0 < @, < 1. Orcwona noaywaem Tpebyesoe,

n-n!
Hepasencrao 0 < e —yn < ﬁ < 10=* crfipapenanso npx & = B. Orcona
Lo b Lo 14 = 1
e e e e — e — T
ERItgtgptgtEtgtat g oA

81. Joxasate nepasencrao
(&) <nee Q)"
] 2
4 llepas wacTs Hepasencrea cnpasenawsa NpH B = 1; Xader, Do MHAYKUHK

(4 I =ntln41)> (E)‘[u-ﬁ- = (%)"“ E%ﬂ: - (“_‘:_l)”“ 3
Tax wax wepabewerso (w +1)(2)" (2) ™7 >y sxawmanentio nepasencrny {1+ <
{eng IHROCTE NOC. CREAYET HI Wp pa T7).
[pasas wacTs nepapencrna CACAYET W3 TOTO, ¥TO (cM. mpumep 42)
U (L S
e () e () G e () 2 e 3)"

82, Hoxasats mepapencraa:

* 41
6} L+a<e” rue o — goil HOE YHEND, oT HyAs.

<lm{1+ ”—) < 5. rae n — mofoe HATYPAALNOE YHCAG]




§ 6. [ipenes DoSEAROBATEARROCTE . 49
« a) Jorapudmaupys wepasencTso (cd. npMMep 77} '
() <oc 2™
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SHAMEHNR T, B

264. 1 Ha Henpef Dy HRH

le) = %. PCIM T — WecokpaTHmas Kpofe T w1,
|=i, ECIN T — HPPRAUMOHANLHOE MHCAO

A [lyert 20 — panMoHansso, T. e zp = E. % 2 1. Cornacxo yunmm. flzo) = an

Tlockosexy £ = 222 o 2 = o0 ppu k — 0,2 Jim flox) = llm ooy gt = flzo),
[y

TO gyuKEna f TpANT paapum npn Bcex pauuauumuu SHAMEHUAX APTYMENTR
{lycrs Tenepr £ — WppaukcHaARHGO, 3 (2s) = {—.I.) —
P uHeen, ¥ ro. Torma hm |ma| = oo, hm |me) = oo u

i S 5 — = 0
lim f(z4) = lim 5 o lim =n={ an ’f("_“}' cmael [
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Orcoma HTa pasp MpH OT ap-
TYMEHTA.
Ecau z4 — To NpH &k — 00, NpMieM £y 2 0 — HppauMoHANEHIME YWCAZ, TO

Jim flee) = lim |zuf = |#0| = f(zo).

Tassi obip & i ToxEEG NpH TeALHMY FHa-
UEHMAX APTYMEHTA. b '
265. Mycrs & f u F Tzn, ool leum‘

xakoe Gk Wit Sacro wucmo T, waiinerea nucneawnnuuom Tn — 400 TAKAN, YTO

Jim (flza+ T)— fiza)) = 0.

+ Iycre T > 0 — P PHM p fiz +T) = f(z). Boamowmum nee

1) cymectnyer xomwedmoe eariad 2" 2 zo Takoe, wro pasmocts f(z + T) — fz} coxpammer
MOCTONHHEH SHAK A4 Beex £ 2 r';

2) zaz npomasonstoro E = 1o cymccuyer z* > E vamoe, wro f(z" 4+ 7T) — f(z")=0.

B nepsox cayuae nocaemoratensiocth (f{x' + uT)) soncromna, a nockonnxy oHa W OTpaKN-
MEHR, TO CYINECTEYET KONCMHEDL npegen ”li-;f(x' +uT) =1, Tax wro

Jim (f{z' + (n+ DT) = flz' 0T =i =1 =0,

ApMTeM £u = 2 4 1T — 400 OpH B — oo,
Bo BropoM cayuae cymecTayer Tawax 6 (zn) T
% > %o, MT0 Tn — +00 NPK %—00 B fza +T) = f(za) =0, T. 2.

Jim (F(xn+ )~ F(2:) = .

Cayuait, xorga T < 4, samencit z + T =1 nj E y#e P ¥, -
266, NMyern v 0 ¢ — crme Gy HELWH, omp npurER u
'E_l:uwflp(z} —{z}) = 0. [lokasars, wro w(z) = wiz), z € R.

« Oycre T) — nepyon dywsuns ¢, a Ta — nepuon dysxmr . peanoaosis, wro w(z) #
(), T. e, cymecTeyeT Taka® Touka £ =, yro
le(t) — i) = M > 0. &

BostMen £ > (| NpoMIBONEHOE, HO MeHblee, YoM —2'-‘- B cnay wenpepuBHocT QYHEKIHH @ B

TOMEE =1 A% yEasanHoro € > 0 cymecrever & > 0 Tagoe, uro

le(t) — wlt + A)l < e, 2

xak Tomsko || < 6. Coraacke ycmosum, cy VeT TAKOE HATY] quene k, wro [a(f 4
kTap =it 4+ kTz)] < ¢, a vorma ¥m € M nmeewn

lso(# + mATa) — 0t + mkTy)| < e. i3}
Ha Hepapencrs (2), {3) » nepiomiaHosTt GYHKIDH @ # 1) CASAYET NEDABCHCTRG
lelt) = (1} = |plt) = et + mkT2) + et + miTe) — ¢(t 4 mkT3)] g
< le(fh — it + mkTa) + iplt + mkTy ) — it + mkTR)| =
= |t} — (1 + mkTs = 0Tl + |t + mkTi) — w(t + mETR) < £ 42 = 2¢, {4}

ECAH TOABEG

|mkT; = nTi| < & (%)
Ho mu BuGpann rakoe 'meao €, yto 2e < M. Taxuw ofip 3 {(4) mp P
papeerey (1), Herownm mp T — B TOMEM £ =, B

koropoil Je(t) — gt} = A >0, ( uenonwauao Taxo# TouxM He cymecTRyeT, T. €. pir) = Oz},
—oe < p o,

OcTaeTcs ROKA3ATE, YTO MPH MPOHIDORLAMY saltamits wneaax Ty, ET: n § cymecrayior uenase
Meaa w0 ou o, I it ia}

Ecan Ty u Ty —p NEHBER, TO 5TC
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Tyere Ty u Ty — upp Ecny of % =, ri’ =, To Hepasencreo (5)
JAAHIEM B BHIE

[ml = | < a. {5)

Tau 8o P crea Ghen witepsan [0, 1} na [2] + 1 pasumx

wacTedt {[ua] — uenas MacTh WHCTA d) dammo Tj-i: MPHYEM, K KAWKIOMY B3 Hac) HHRsX WHTE)-
H

BATOE ¥CAOBMMCR NPHITHCHBATE ST0 JEBRE KOHEU H He TPHRNCLIRATE TPaBEi,
PaccMOTpHM MHOBECTRO YHOE

o, 0= (1], H - [21], 31 = [31), ..., ([H + |):_ [(&] +1):], )

RABEOE W3 P OEHOMY HI MOCTP IX HaMH MaCTHHEX WuTepsazon. [lo-
CROALKY MACTHYHRIY HHTSPBAIOB [H +1, a wncen (T) nuesTen [%] + 2, TO CYmECTRYeT XoTE G
CAMH WHTEPBAT, CONepMAamMil MBa \HCaa

pl—Tpll u al—[afl p<yq. (8

muowecrsa (7). Ho rax wax amuma unreppara pasma -[T-‘l—. T0 pasiocrs Meskny wwomasod (£)
+1i s

MENBIDE ITOMH ATHHM, T, &,

1 1
lot — [af} — p1 + [91)] = Ha — 23l — {[af] - [pi])] < BT
= a
Ofioanauas g —p=m (m >0}, [¢f] = [pf] = n ¥ noacrasnaz sMecto 1 W o nx SNAUEHHA, ToayHaaM
Ty ]
Im—ﬁ-—u < T war  |mkT: = nTi| < £ »

267. Moxaswr, pasencrso arcsin ¢ + arccos s = -;-
4 Hueen
—; < arcsin r + arccos x £ 3,7'.
Nockoavxy sin(arcsin z +arccos £) = 1, To arcsin £ 4arccos © = %-I-‘Jh'. Chrcioma 3 w3 npefsmymero
HEPABLHOTRA JARMIOYAEM, MTo & = 0.

268, Moxazate dopmyay coomesns APETAHIEHCOR:

arclg  + arctg § = arcig 1;::;' + e,
Ie £ APMHHMACT ORHG " Tpex awadenwn @, 1, —1.
4 Hueen
T4 r+y TH+y
1 -—
gl(arctg = + arctgy) = gy g (m:tg 1 —W) LT
MosToMY
AICLHE T 4 arcig p = arctg Ir:-:; +ax, {1}

me & € E. Hockonexy |arctgs + arcigy| —{nctgl—‘_t‘_’;+u| <w a |arctg I“—_"[;l < It
£ MOWET Wp TE TONEEO TPH 3 #: 0,1, 1. BHMHCASA KoCHHYCH 0T ReNol K npasoi
“acteit pasexcraa (1), noaywaem

1 1

1 o T = v 5 i
142 m Vits m_‘Jl-f '

(x+g
=

TAK YTOo

o 1 —zy V{1 +2%)(1+ %) l—xy__{ 1, ecamzy<l,

T VaE e Wal S Hoel s | oL eomay>a




§ 8. Henpepumaocrs Syneowk

Crenopareasso, gyHkuns (£, ) ~ oz, y) TepuwT paspum, ecam y = %

dr P qucno. 3 MTo ecaM 1y <1, ro e =0, a mpw £y > } £ = %1 (Tam max ¢

MOMET MPHHEMATY TONLKe TP dHzqenus 0, 1, —1).
Oycrn ry =1 w20, Torpa y =0 n

aretgr >0, arctgy >0, a arctg 1‘:; <.

B pasencree (1) cnewa crows H clipana
AOA#HA CTONTE NOACERTETRHAN QYHEWKE, 2 Mmuy x> o, r e £m -Fl o

Aunagormvno, ecan £y >0 w z <Dy <0), Toe==1. &

269. | T HA Rempep Th BEKTOP-(hYHEURI

gine e*—1 1l—coax
)
£(0) = (1, 1, 0).

< Dyuxumz £ npe x # 0 wenpepuivna, L P npH ITHX

aadeinax aprymenta. Haaee,
=
tim f(z) = (tim 222, g © =)o 1,0,
2 =0 2 ' a0 T

NOHTOMY (PYHKIHA 2 = Fir} wenpepurena u npr z = 0. »

270. Hccaeposare sia pey CTL HYW

A(,}:( [”12" ;’ ). TER

-« gy MLHEH MATRHLA pep Ha R, Tax xak BCe e IMEMEHTH HANpPEPHIBNHS HA

T dhymsugmm. =
Yop -7+ i p
He THh Hi M CAEmyInMeE i

133. f(z} = arcsin :, |x|gl 134. fiz)=armcosz, |2} £ 1.
135, fiz}=amctge, + € R 138, f(z)=arcctgr, s R

137, flzp=Z=4 o #0, f0)=1, 138, fz)= "Lt g5 g 220, fl0) =0,

139, flzj=arag s oz 2 +l::r f{E+kr)=0 kel
140, f2) = #in rarcain 2, 1.# Take, f(E4kn)=0, kel

141, fm:{ ':7"' I::Z: 142, f{;}n{ Si.” :EE\Q

143, f(x]_[—l][ an l(gm,._'_mgx}_'_z‘r[uug} rek
1dd, fiz}= 7;’““5?'+—azn=: T #0, f(B}=0,

s =Bty e sz 16 S5 = e - (), 52 1

147. f[r]=—u'.[‘%-]+l+;l;+-. ++5,x€}ﬂ.l].
(%]

148, fiz) = { ;._MI :EE\Q 149, f(z) = [z]sinzz, 2 € R
_f == z<o, I R US BN

150. _r(..]_{ U _f{'x}_{ S sty

QHFEILEJIHTI: TOMEH PAspPREBA B HCCACTOBATE WX leilf’ep:

182, flz}=sindy, 1 £0. f{0)=0.

168, fla}=actg B 4o [BEE] 22 Shan, f(54ur) =0 nel

154, fiz} = arctg TEEERL 4o [HE0] 5 o (20 4 L, fi(Zn o Upr) =0, n € 2.
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165. flz)=arctg oo's £ # 21, f(#]) =1

156, f(z) = m. £#E T Hkn f(3 k) =0

5T, flr)=tgz, s # S+ k= f(T+kx)=0 kel

188. f(r} = arcsin (sin z}arctg 71—, = s nw, flux)=1, ne L.

159, flz) =lnarccig i, 2 £0, f(0)=0. 180. f(z)=tg, x #0, f{0)=0.
H Th Ha pep DexTOp-hy HRIMH:

161, fir} = (cosz, sinz, 1}, s € R,

jaz f{-ﬂ={ (n'li,xsin%, v 2™ hain ';), T 0,

(L, 0 -0 =10
162 f{z) = { (%= le, sz, ifﬁ'
164, f(z) = {!|+5}:" . gu._u_.'; LTSN ;J{m:!\"i-]) comn s € 11, ool \(0} n £10}

V2, 22, ..., mvT).
165, f(z} = ((I +z]1?. (1+2z]é‘ {I+mz]%), ecan £ € |=1, +os[ 440} w £(0) =

(e, &5, ..., ™}

Ha pep T THMbIE MATPHULS;
1 sinx T
108”-1@}-(0“: i 1-;)"'ER'

167. A(z)= ([""“]}, ceR i=Tm, j=Tn

168. A(z) = (ais(2)}, e aj{z) = (L+iz)s, i=T,m. j= T, % z¢]-1, eef\(0) x
Ay = E.

e |
169. A(x) = (wi;(x)), rae ay(z) = (1 +2) & Lz EOn A= £
170.

Lo 0
H
am=| 0 7 0 0| sz0 4=
- [ o

§9. PaBHoMepHas HenmpepuBHOCTL BYHKOMI
9.1. O P P

On-pene.-em Dynxrua [ X —
cmee X, ecau

P p pep W MHGEE-
Ve> 036 >0 ¥z, yeX Als =gl <= |fiz)— fiyll <=
Ecaw dynxuns | we P pep i, TO 3T0 CIMAMALT CACOyOmes:
Bez0Wix0:3n, 9eX ala—yl<d= |fl2) = flg) 2 e
9.2, Teopesa Kamropa.
Teopema, Ecau dymwwyua f : {a, §] = R nenpeprsno wa cezmenme {8, 8], mo owe paanosepno—
HO INOM

271. Noxasars, wro dywsups f{:) = ;. 7 €]0, 1[, nenpeprmua na wwrepyane J0, 1], Ko ne

< Pymxuun f HEMpepLBta, n- BCARAS by i HTO OHA He Anax-
v prane 10, 1.




§o. P o p L 101
Tyers 2 = Tiy. on = g5, # € N. Toraa

L3
e S T T T
T. & PASHOCTE [Tn = gu| MoxeT Gty Mensme moboro HOT'O MMETa.
Omaaxo |f{zn} = I{g.)|-]u+1—n-1-c|—e\fe>ﬂ Ca aT by foue
poaxe ]0, l-

372 Mokasars, wro gywkums f{z) = sin ; HeRpepLBHa 1 m'pmuuem wa mrmpnqxe le. 1,
WO He SBARETCH P pep HA ITOM HHTEP .

- O 3 2 Hempey CHEAYET W3 TOTD, YTO lw'ninuu
y'-ms.sek x-—;,zelo 3 Mx TAKKS

Mycre 2, = af ¥ = ;-..;n n e M. Torma |zs — el = m -0 npu n o= 0o,
B TO BpeMs KAk ]_f(:.]—f{;n. =13=Ve€}0 . C s f me
PapHoMepRO-HenpepubHoi Ha |0, - e

273. Nokavars, uro dyusuus _j’(:) - ms M orp. Ha it mpaMoit
R, no ue P pep Ha aToi npaMof.

A4 OrpasM1eHHOCTE LA P P P Th OTCYTCTRYET,
Taxk Kak

[flan) = flanli=12¢ Ve€o, 1] Vo= var w y..=\f’u+2, nEH,

HECMOTPA Ha To, Wi
p\.,j-|\('nx-—‘|l'nx+ [_ -0
||x+ nE + o
ApM o — oG, e

2T4. Toxasars, wro econ dynkima f onp K HeEftpep B of A<z < 4nc
CYMEcTRYeT RoHeMHN Apenen lim fiz) 1o f u 370 of. L
tmen

4 Vln cymecrsoBanMy npesesa coenyer, wra
¥e>03E s a:Ve y € |E, oo = [fiz)— fiy) <& 1)

Dukcupyen Takoe £ > 0 u paccmoTpim cerment [a, 28], Coraacuo reopese Kanropa, hyssumna i
panxoMepHo-Hettpepreya Ba [z, 2F], 1. e, Ve = (), B wacThoCTH, IAS £, YEA32MHOTC PaMee, 36 =0
Taxoe, wTo ¥z, y € [u, 2E] A |z -y| < 6= |j’(n} ,f(y}|.< €. He...,,

o § < F. Torna wa yenowus |z — gl < § caenyer, 1o ofia umefa ¥ ¥y Gdonmme E wax ofa
mensuse 2E. B oM 3 apyrod coyyae 108 Do6LX £ Wy, GOALIIHY 4, WS YCAOBR [£— gl < & caepyer
Hepapencrso | fiz) — fly)} < &, uro Ha
[m, e,

275, Mexasar, uto neorpanwiensas dynsuus f(z) = 1 4 5inT pasnosepHo- HETIpepLIRHA
Ha Boef umMcaoBoit npaMoil B

4 IIng npoMasoasHoro 2 > [ jagees

If{x) = flghl = -y ~ [sinz —sin y}| £ IE—UI + | 5in 2 — sin yi =

=z —y|+2|sin ==Y e Y os 22V $|z-g|+2r_9

P P pep h dhy

=2r—yl<e

2
BAA heex T 0 Y, FACHISTEODFRUMK HepabeHOTBy |2 —y| < F =4,

276, Aenawres an PABHOMePHO—NETpe PLIBHEIMK dhymR LN
a) fir)=1*, rel=LI[, B} f(x}=3°. 2 eR?
4 aj [lycte = = € nponssomuo 3anano. Torna
iy = flw}] = 12 = 7| = |= + 9l |z — o] < (2] + l9l)fz — 9] < Bz - 9] <=
npr ¥z, y € -0 [ Afs—yl< 2‘1 =4, 1. e f— pansoMepio—Henpepuana na |- 1, 1.
6} tPymruns [ ue Tk Kak NpH En = 0 4 —, ¥ = My
n & M, nseen [T, — o] = ;--0 NP B 59, A |f{x..}_f[9‘n}i—3+—;)2;1\“6]0 2. -
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b Ha p PHY CHERYOmEe hyHXummn:
T
277, flay = o z€[=1,1]
4 DyseuME Henpepusta wa [=1, 1], a ne reop Kawtopa u p pe
PEIBHE, b

278, f(z)=lnz, z €0, 1.

o PapHOMEPHAA HENPCPEBNOCTE OTCYTCIRYET, TAK KAK €COK Tn me ™ g ="' u c M 1o
[£n = | = 555 — 0 mpm n = 00, a {f{za) — flwli =12 e Ve e ]o 1) »

279. fiz) = ﬂ:‘, T €, 7.

< Paccmorpum dynxumn Flz) = f{z) npu z €0, =, F{0) =1, F{x} = 0. Hockonxy dymux-
umat F wenpepisna Ha cerdente [0, 1), To, mo Teopeme Kantopa, ona o pasHoMepHo—HENpEphiEna
Ha ITOM CETMENT®, 3 M Ha P o, = »

280. f(z}= a'wn%, zelo, [

A [Toaomus o, = ﬁ. Wn =
oaHako

l—,,,:,,,‘ nE M. Torga |za = yal = ,—-——m:“,, — 0 TIpH 1= oo,
1 1
[ f(2n) — Flgn)l = eFn7 4+ e[300F 5 2 Wag R,
o, P He P P -
281, fiz)=arctgr, z€R.
4 PasnoMepsas HeRPePEBHOCT CACKYCT M3 TOrO, MTO (CM, JIpHMep 268)

o

-y
I4zy

-y
1tzy

£ <lr—yl<e

larctg x — arctgy| =|-\ma

npu {r —yl < b =2 »
282. flzgy=zsinz, 0 £ 1 < oo
A Tlycte oo = ux, yo = mr+ L 0 €M, torma [Tw—wn| = L — 0 mpw o — 0o,
in L
a |f{zn) = flam)l = {nr+ :1) lnl'n (nr+ &)l = (nr+ %)sm :-| = (l’ + _:—,) MT“ — T mpH
n o= oo, Cregovarestuo, |f{za) — flya}l > T ¥n > m, x hynkuHs He IMIQTU:'PI'BNONCPHO—
HENpPEpLIBHDIL. b
283. Na e > 0 waiivn § > O (xakoe HMGYAM), YROBAETEOPIIOMmES YEAONNAN paBHOMEpHOH
HEMPEPRIRHOCTY Ans dywxumy f, ecan:
a) flz)=2'—2r—1, 2528 ) fiz)= ¥F 0<z< 4o,
- ) Mueen
=)= fll=la" —2r =19 + 2y 4 lj=|* - " —2(z - p)i
Slr+sllz=vl+2z—sl < (=l + o+ 2z — vl €12}z -~ 9| < ¢,
somn x -yl < 5 = 6.
€) Mycrs € > 0 — nponasoasnoe, Ecan uwcaa = w y Takie, 4to
bgz<e”, Ogy<e, 8]

wlhg YT<e 0 FF<em|r—y < =4 Orcom caenyer, wio [f{z) — f(z}| =
|/~ /7l < ¢ npu |z —y| < " =5, Ecan e (1) e bunoanaerca, T. e. Xora 61 oo #a mcen
Z WK y We memane & To

VT4 Yy Y 4L Y e
Toraa

1f(2)— $)1 = 193~ ¥ = cle=sl,

T

npu jz —yl <" =4 »
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28B4, Mowaaate, w10 cymma # np Horo MHCIa p
unrepane Ju, 5 dymcwmi p p Ha ToM e

A [locTatonty pacouoTperh cay'all AByT PABHOMEPHO-RENPEPEBKEX Ha Ja, b dymximin £
g Coraacun ycaomme,

Ha

Ve 034 >0V, y €l B fr -] <6 = |f(z) - fla)l < % m
¥e2036 > 0: Vs, p €la BAle - 4l <b = |f() - S(3) < § @
Ecaw |z —y| < & 4 = min{é,, &}, 1o Gyayr Tnes ofia {1} w (2). Torna

HEBRPEPHEBHOCTE CYMMBL CRRIYET Wi HEPaneHCTaR

£+ gi2) — £(y] = slvll € UF(=) = S0}l +lotz) — o)l < 5+ 5 =,

LNpAECHANBOrD Vr, y € Ju, B[, ccan |z - y] < 8.
PamnoMepsas HENProWEROCTE HPOKINECHUE BHTEKAST WO TOTO, 4TO

I£(x) gt} — F(v) olw)| = | £{x} 0(z) — f() 9() + F(2) a(3) = Slw)ota)] <
€ UG Iotz) — ats)l + oWl |1(2) = £l0)] < LS + M
ecan [z —yl < bor e b y€le B, rne L= sup |f(z)], M = sap |gz)|. »
aja, b wla, o

£

H

285. MMoxasats. WTn ecan orpaHMNENMad MOROTOHHAS dpyhkisa f o la, f— B senpepumna
M KOHEUHoM Man BeckoHsunom wHlepsanc ¢, b, To 372 dIYHKUME PaNMOMEPHO-HERDEDMDHA Ha
wkTepsane Ju, B

« Mz yonowa cAGAYAL, NTO CYLIECTRYIOT KOMeMLIE MpeXelL
0= h -1 H v
fle 40} Jim flr), fli-0)= lw fiz)

Echu o n b — comesn, To, nonaran flo} = fla + 0}, f(B) = f(b— 0), noaysaenm Henpepusnyn
lﬂ-'w:'fmm f ua cersente [a, 8] pasE, m ey I Harropa, P A

Demm oo wa wuces a, b nms ula 91 yiena PABHE —= 00, COGT +oa, T p =
HAE W NP0 peucHs npuvepa 274, cnosa yGemgacmes, 4To yHKEME F pamnoMepro-senpeprn-
Ha.

286. Moavaew wenprpussom oy Em fils, B[ — R nosmsseres dymxnna

b (),
e wp (bl =sup |f{r} = flg]|. r n y — mofue roux ua Ja, M, ceasamme yonopmens |zt —wl < 4.
Jowasats, uto nng PHos P W b £ na Ja, bf : H IOCTa-

ToqHO. rTafild A“’EO-‘I["J =L
A {leatirodusorme, Tycre ‘Jm] wyid) = 6. Torga
—+a
We 2038, >0 ¥r,yela, (A V8 < d = wp(f) < e

Tax kak wy(#) = wup (f(z) = fly)], a

T wfu

|a—pld

[fle} = flg} <e ¥r,y €la, bn |z —9] <5,

T PYMEURA | pABROMEpHO -HEMpepRBHA Ha i
Ascmamoutioema, [lyere f — panmomepHo-Henpepusna wa Ja, bf, Toras

¥e > 038 5 0:Ve, g & o bA |5~ y] < 6= 1f(r) = flu)] <

(e

Ho merna nps rox e ¥eaouHEx oTHOCHTEARHD 2 W ¥ MMEeM

wildb= sup [f(z}—flu}< % <e,
a, waa, b]
Je=pled

r.e i dp =1
gyl =0»
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& bab

Yap o= P
He b Ha § CacnymmHe dyHELWH:
171 flz) =V +1, z€R. 172, f2)=VETlur,1 €z < 4o
173, flzl=ViTlas, <z 1. 174 flz) = 7, 0 <z < 4om,
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17 f(e)= i s € R 176 f(z)mzalng, 1€ 5 < oo
179. f(z}=2lnz, €10, 1. 180, f(z} =", z R

181, fiz)= —,“,réll 182 fir)=+"lnz, 23 L

183. I{:}-zcwt rER 184, f(r}=1"coszx, £ €0, =,
185, fizl=z+27+1, 2R
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Onp 3. Ecaw cy yem npedes | uau }

fim —f@ = f'(za).

ax—l

MO 0N NOILSOCIICR NPOUI6oINOl (Roneunot vau Beckoneunod) dnmryun f & mouse g,
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@
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1.4, Tabauua OpoRIDOAM.
Ecan 2 — To cnp 1 i
D (2% =02 (V) = 2 2) (&) wmo®lng, a >0, (ef]' = ¢,
3} (sin ;]'-cus: 4) f(eesz) = —sinr;
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B e hyEERRAI ofnoll mepesennoi
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HAETH HAYANA KOOPOMHAT NPH n > 1. OueBHAHO, OHA OFPAMMYENS MPK 7 — m —120,7. e npu
nzl4m
6) Kax miuem no (a), npowasonnan Gyaer weorparrdennoi, ecnn 1 —1 < 0 W n—m—1 < 0,

ok B Sl uAaM w < l4m, T e 10, Yrobs TBo # < 1 +m.
©C apyrof cTopoRsl, 148 cy Fro) 6 wmerh m > 1. Taxmm ofpasom, ecau
Lan<m, 1o [ a0aseTca HeorpaHHYenHOM B | i »-
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Flee) = |.III| fl=w +?|) - f{=x) = Em ﬂz:-r A)
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o a) Hexong wa onpegenenns 3, mo 1.1, waceen

Fllzs) = I ap{“j (—L---'f i Ag;:':,]) i 1)

h—id n

TyeTh npoushonnas hymkuwnn § B Towke To CYWECTRYET, & MPOWIBCAHAS PyHKUHK § He Cf-
mectayer. Torma hm —E—V-l = f'{za), 1|m —ﬁ-ﬂl 1o cywectayer. UlenosaTenblo, npesea s (1),

Kax aerxo \cnuonnrp OF NPOTHBHOrD, ne cymcc-reyu T. &. npouasopuai F'{rg) He cYmecTover.

6} B wexoropux coyuasx npousnenHas FU{xe) MOKET CYNECTROBATL MECMOTPE HA TO, WO ofe
thysruns f W g e we wmewor. Hanpurmep, ecan Fiz) = iz} + (¢(z) — w(z]). rae ¢ imceer
MPOMIROMHYED B TOUKE £g, A §F He gMeeT. b

22. Mosmno au yraep b Fiz) = flx)alz) e wmesr nponssonuod 8
TouEe T = Lg, SCOH A} dyHKUKA f uueer NMPpoRaboEy o B TOMEe £, 3 DYHKUHE § He MMeeT;
6} afie hyHEOHY f M g Ne MMeXT OPOHSEONHOH B TOMKE o7

- 1) Boofiyye ronopa, ver. [lo onpegenesine 3, m. 1.1, jMaen

Fliea) = Jim (gi’—"]s{n) 4 Hao+h) “—’Fl) ; )

Auammonpys (1), DPHEXORHM, B MACTHGOTH, K TAXOMY BRIBOAY. ECIH dhyHKiM® g onpeuciesa npe
|5 = 20| < 8 {6 >0}, flza) =0, |M,§ﬂ] < M (M = const), 10 F'(x) evmeernyer. Hanpumeg,
ecan fix) =z, g(z) =|z|, 2o = 0,10 F[D) = 0.

6) Ecan npenesis Pﬂ Aftral ll:llo ﬂiﬂl HE CYWECTRY KT, HO BRITOAHADTCR, HANPUMER, ¥olo-
BHE

oro) =0, fzm)=0, |9’i,f°—' <M,

yHkUHE f W @ HenpeplBuu B TOMKe ¥ = 3y,
To npeged (1) cymecTeyer. 3To BHIHG Ma npumepe hysrImiE £ @2 o (2], ¢ : © — [z]. Oe hysmnm
HE HMEDT NPOHINOARLX B TOMES * = 0, ouake Mx npoMaselenne f(z) g(x) = 27, oMeBunno, nueer
TIPOHIBORHY I, PABHYID Ny DK,

23. Iyers f  ECR— R, rae E wmeer np ¥o Touxy o € F. Konewnsi
npenen
lim fiz) = flzo) _ Th(zo) e
==y =1
(s£E)}
d\ ) f B TouKe ¥p no MuomecrRy .

Haiiry WPOHIBOAHYI M0 MuckecTsy £ B Tovke xe nus dynxwmn f, ecau:

a) fiz)=1ua E-{xis-ﬂ,z=1, %, % } 6) flz)= { 0‘1 :gg\ﬂ mE=q
48 M E #ueer i P towky zo = 0. Henonsays opsysy
(1}, moayuaem

Fotan) = tim 12—,
(rem)



§1. Op apMoE 121

6) JhoBas Touxa ua R np na (1
PACCMATp TOALKS Te o TOUKH, P Q. l'lycn o EQ Torga
- 3 _ L3
frlze) = lim Flz) = fize) _ lim S—F% _ 2y
—ry r—1zq x=mg E — gg
(seg) (z€9)

24, Tyern a,b: B — B = (ay(s), s2(z), - aan@), B = (Bi(2), bla), .., be(2)),
£ € o, d[. Komnowewrss a,, &, nuewt d[. IL \rrn
npokssefenne (8, b} Taxme uwest TUPGHIBOTHY K !| e MOAHD uarru no ¢opuyue

(2, b’ = (&', b) + (a, b').

A Tlo onpegeaernn 3, 0, 1.1, umess

(8, BY = Jim %[’{a[ro + k), bzs + k)) — (a(za), blzo))) =

= lim -{{a(:. +h} = alxy), B(zo + k) + (a(za), blzo + b) = bxe))) =
= foy ((%1 bia+4)) + (a0, 225) ) < i), o) + (ot b))

Mpa yer, STOLO e T2 M BOCT THCE CHEAY UMMM YTREPHRICHIEMN.
a) Mponssopnme 8 1 b’ cymecrayior, nockonbky, no YCTOBKN, CYMPCTEYIOT RPOMIDONMELE OT
ME KOMIOHEHT.

6) Unanspuos opou3sensune 0baanaseT cRoicTooM dr i MY MOBHO e
APEREREHEI Nepekol N sHakom CEAIPHOTG NPOMIBEEHIL.
B Crungpuas oy T i B, My A=Y Mmoo sue-

CTH MO SHAK CKAAMPHOTO NPONIBETeHHE,

r) Bexrop-iynkuns y wenpepuania s Touxe 1y, m

25, Tiyers £ Ja, b= E, rne B — enkaumoso m ocrpancrso. [Ipumes, no onpegeacisno, 3
¥aMecTEe npoushoinoi dyusuud I touke 1o € Ja, 8] npegea

f'{zs) = om (T{za+ Ax) —F{za)). in
Hogawars, wro ecan 4(a ), ¥{r] — COOTRNETCINEHHO hyHKUMOHAARKAR MATPRULA 3 BEETOD -V HEIHR,
EMEMLME KOnaHRe Ha Ja, b[, 7o np Alr)y(7) suuncasercs no dopMyne

{Alz1y(z)) = A=) ¥(r) + A=)y ().

4 Henorkays onpepeacaie (1), dueesm

Ay vy, = Jim § (Alsa + &) y(ro 4 B) = Alza)¥(zo))s 20 € o, B, @

rmzy

Illotmnuv cymecTsyr npoushomine A'{xe), ¥'(ze), To cywecraynotr npeneas ].rm o) -

Li (zo hnl S¥i2el — (o), W its {2) MPeARTHHIM TEpERONoM HAXOTAN

1. !
A (] =l DT Iy Agza) ’f“] = A'(z0) ¥(zo) + Alza) ¥'(7a). &
sy L

26. Tlyern A{r) — kBagparuas maTpHua, ¥ ¥ u ofpaTHyo

muy A7 (r). Desasars, vro
(4710 = =AY 2) 4 (x) A7 (x)

« Haavayace onpeaesenuen {1} ns nprsepa 25, chawaaa yor S L
st searpii A B KokeHELe T TiEa opuyTa

[z} Be)) = A'(z }B(zl+ A(r}B’(xp,

Ma OCHOBANM Kuiopoir

{Alz)A™"2)) = A'(2pa~"(z) + Alx) (A~ (z)) .



132 Ta. 3. Hadgpep opmoi oep |
Oteiona, B cuay Tokaecrsa A{r)A™ (=) =1 [emMMNYMAR MATPMLA), CaegyeT
A'fz}A™H z) + Ax) (A7 () = 0 (wyar-marpa).

Hakasen, yurosus cnesa ofie wacTi 57oro panewctha wa A~ (z), npuxognm & Tpebyemcil dopuy-
e »

27. Tlycrs Ajx) — marpuua, OHEUHY p . Beerga au cnpanenmina
thopuyaa ¢ °

(AMz)) =uA"(2)4lz), neN? W

« Yme npun =2 . MTO thop , Boofme roROpR, He BEADIHASTCR.

B caMom nene,
(A(2)) = (Alz) A=) = A'(z)A(z) + A(=)A'(z).

Oroone Takse sumHM, uto @ (1) Gyaer cnp = Afz) u A'(z] ne
P s YTo M B ofimeN ca'y!ae nepecTanosoHocTh MaTpul A(x), A'(z)
ABAKCTCA JOCTATOWHEIM P thopay [1). B camom mege, Mockoasky B CH-

2y (1)
(A" 2))" = (A" (2) A=) = (A"2)) Afz) + A" (2) A (x) = A" (2)A (=) Al z) + AV (z)A'5) =
=nA"" (2)A(2)A'(2) + A7) A (2) = (n + 1) A" {z2) A (z),

T, B TEHM © , uTo (1) cnpa-
eeqawsa Vi £ N, »
28. Haitrn cysmy 1° +2° +3‘+ S
« lockonpry 1° + 2% + 837 + ... 4+ 0%z = (zQu(z)), rae
22— (20 4 2n 1) 1) 2 —
ORI 2 e i L et d) 1 g
{em.: Namre H. H. u ap. Unp Gue no KOMY K., 1978 4.1, c

220), To
|J+2’+3'3+...u“zH(s(}.[:}]'=§3Q.I¢)+MQL[5}-
mr+1}2n+1)  n(® —U(En+2)  wda+1)P
= i + 2 |]2( - T "

29, Mycrs
Aw)=( T, ), oo
o b, W10 MaTpHHA Alx) P Pefrep
A'(z) + Az =0, A"(z) = (A=)
4 Hueon .

o =e(@mer ), ww=- (e, m),

OTKYAR M CICAYCT YEAZAHHOS YPABHEHME.

2 42 AR
30. ﬂym-&(:]=f+t4+%+‘..+t.‘: Jeme A — Ve
bepey TLHOE YP ¥ paet Sux).
« Buspcass nponasomsym, HAKOLHM
Sl )_4+’43+__4 L-IA"
Salz)= i £ + . (n—]]!

Nanee, yumomas BHPAREHNe BAT Sa{*) Ha A R su4nTaa noayseHHoe Ha 5),(x), WMees
e
Su AS..+.;_74 S



on e i LDl posanopmas annoi ERETIRH 12
Dto o ecTh Tpebyedoe YpaRHeNHe. & o ., ., '
“.'_- Ana Hok
Ha#ri npoussomme Qle,qarmm twukuu.a i
1 foee dein S| - & et s — it - m

2 flrmi VT IS —z\ﬁiucth—E'-i-

P Freminlie(E 4 - 22 - s+
' £ o ~
4 f: x»—-s—ﬁln“ "“'6‘ +'+ql arctg 22 '_,'-eT(:[c"+1)) ey
eT \,r'_et +1 VZeT

5. [z arctg vioos 2z — VeosTz. 6. f: 1 — sin®(w cos oz) + cos® (wsin vz,
T frze % 8 f: :H% 9. f iz arcsin {cos nz + sin nz).
10. f:x— sinfarcsin oz +arccosaz). 11 f:z— Asin®(fz+ 7).
12 fone oo 13, e 25 14 f iz clg{atg (barcg (cz))).
16 from (lona/2E) T 16 fram et 17 e mo(nt 2)),
18, frzr s 4 (sinz)*. 19 f tree L 20 Fizeeglina”,
Hajirst npoMasonibie cAemyomHY BekTop—hyHRIHH:
21. 5= (arecos 2, arcsin (sin 1), sin u(x), cosnfz)).
22 f o {.-“'m, th w¥(z), cha*(x), sh ..’(;)).
23, £z (2r, 3t - 2%, sint, coswe). 24 £t (e cost, e sind, u (L), uisine)).
25, 1o — (p[w}mp,p[w}cmp,w -z, ¢t — 1 p]
26. £ p s (psin slp), poos p(s), #*(p) — 2p(e), & (5%) = 2P pls?)).

T

f

1

2. Frzis (.s.n[c“],e'-' =, pisin® z), plcos® ;)).
ix— (..-"u{x]+w[:]. arctg :‘%ﬁ—j. ""(“"“})
29. F 5 ( e .1) fo (uiz)e(z), fr {amu(v[:}}})

0. a) £z (JZ fHzxy, x) 6) €z (f(z)l, #*sinz, 2% conz).

31. Ha xpuroit Baiira TOUKH, B ¥ Hell BeE-
TOPY. & KpHBag [ M pmnyc P [ KOHEUHOMEPHOM
npocTpascrse E):

a) £t (Joost, 4mint. 51), 051 < 2, &m0, 4, 5);

G fitm (10, 8%), 0504, a=(2 4 6,

B Frtm (&', ™ shi), —oe <t < 4oo, a=(1,-1,0).

32, Hasitn ¥ CROpoCTH TOMEW N0 KPHBOR, ECOM Paimyc-
BEETOD &6 HMeeT BHA .

a) F(t) = (st 3cort) B Moment f=x; li) F(t)={sin €, 3cos1’) u MoMent 1= /7

w) 1) = (uill Tv o8 - }) B MomeHT T 3

33, Ha nammmx mnanupuu HANTIL ToMKH numn cCIH TPASETOPHH OMHCHBAGTON CACLYIOWN-
M BeRTAp—|y wERHAMI

2 ., . ;! 252 2 £ I %

8 F:tie sin(e's), costn), cht); 6) £:0m (36 +{| — 2, 20 =zt 41, & 427 m),

B} £rt (et 2t 3¢, 2004 30 -4t 4 3).
34. Iloxasate, uto T . EOTOPRIC OMMCE UHMH BEXTOp—iy KL M,

28,

apfict— (fsind teost, 1) W i 1 (2cost, —fuinf, 24
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6) £yt (SA], w0, () u fr:tme (:’,5 = 1) t.

35, Haditn xunernueckyno CHCTEME MLEEIX TOHEK C MACCAMM Hi, JBIGEY-

WHECH 1O COSAFIOMHM TPAERTOPMAM:
&
a) fuites {'T sin wt, mzul) (k=T n: my m1);

6] £ - ¢ — (arcsin (sin k1), arccos (cos k1)) (k =T, u; ma = kp).
36. Hafivm nponapomeie cAenyomms koM

a) fromslngtie™; 6) f:xe ™% {cosox 4 oasinar):
8] f:xecos®{x+izt); r) fixesIn®{2e 4ir®)
HaiTh npossnoamiie CIEAYIOMEX MATPHMHEX Y HKLMI: "
shz?  chs? il
3T dsni (lha: ctha? ) BB (;-u) “‘:x} 1

“‘f__r__‘( i1 s‘m(;y)). 40_f:xH(.]5|f[x)| s'm-..u:)l

[“.)"-r ’--n{rul COF L T

41 frzes ( Vet Ve VP 11 sin™(sintr) (i’ z) )

arccos (arctg (arsh £7)) 1 [EEEH]
uiu ... uiz)) ﬁ% Ia {u{s) ln uiz))
e fimis [ ilnlcw?-'rl iu‘(:}
k=1 sl

b P Lo f e cTBY, SCau:
43, fiz)me® mz:n.nEN
4. flz)=sim2rmpwz € £, E={1, &, L,
45, f{x)-xln(]+= Jopuz € E, E= {1,
48, flr)=7znmzEE E=0.
a7, lyers a = ajz), b = b(.:], ¢ = cir) — sextop-dyukuru (a(z), bir), c
. WT0;
a) [a(z), biz)]’ = [a'ltl. b(z) + [a(z), (=)}
&) )Y = ((e)ble)cl=)) + ((e)b )ele)) + atelbleree)).

EOREY
A 37 &'

i3
-3-""-&»‘/—' -+

o g
Pl i I

e

sinz?  cosz?

a ?
M —cose? sinz?

i B)

singr sAin2r sn3dz sindr
sinZr sindr sindr sinbSr
sindz sinds sinSz snGz |
sindz sin5z smnér sinTz

t}

() £ BY,

49, fyern Afx), B(x) — & KOHEqHEE TPOHABAIHIME.

Noxasats, uro
(det (A(z)B(2)))' = (det A(z)) det B{z) + det A(z) {det B(2)) .
Hadrrn npnmnn.uue pyuxrui f, ccau:

oty [ 18
51, a) I[s)-o;ﬂ‘ {con€); 6) fiz)= sup {cu.e) 52. ,f{x]:o“%.n!i_n;;
!

53 a) f(x) = plp(z)); 6} flz) = o(¥(z)); ") i) = wlplz)); v} (=) = 9{v(z)),
wls]:{ :; eemtlsl e, ﬁ(x]:{ of, ecaul < x < oo,

ecmu 2| =1, | eca —oo < & < 0.

ani*l

Thae
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B4 fls)= tim [T ehZ. 65 a) f(z) = lim 3" in arctg izttee?. h
Rl = e
6 flz)= hm 1:] (1 +sin%;’- 3 =) flx) = lim l‘i‘ain("-;'-l-ﬂjl_
- A ey el = f

WTL MPaByE B ERYH Nf C
58, a) f:x (L), me pll) — paccrosmwe o Sawkatimero wenoro YHCHE:
6) f:z v minjtg ¥, 2 - sia 2z), —S<x<y; w) f:.EHn.Ia:(i"I:“, é’_’): LB
57, frze [ldnma’]. B8 a) iz — L pg 1, f1)=1;
1-2
x =1
6) fize (1-217!) Le# L, fi1) =0
80.a) f o Te™ % 6) oz im oot
3
80, fizfrl™ 21, 61 Fizrm ‘I:'"'"I'*, ::S\Q
62, Haifttn f‘f“) W filza) B ToEAX PaspuBa Lo dyurups f, ecau:
8) f(z) = z|¥]; 6) fiz) = ke '
63, [Ipn kaxoM yenowiu ywxme

Frem e (2], 2 £0, % floy=0

WMEST KOHEMHYE TPONIN0IRYE npH & = 07 !
64, [Mycre !

Me =L (B et -, ken
=i
BrsecTn pexyppenThoe cooTHomenwe Ras dywsmt fi .
65, Hastru swcaa Twsn
pt = e Hathi=fia) o pEihl-pia)
D*f(x) iy SESSEEL Defir)= ,‘_.ll':n W )

BAS vtk
v g s s2 1 21
3 £sin -, x>0, " arsin® — +breos’ =, 2 A0,
Bz, c<o OF x"'{o, * oo
66, Hafixu [Xy(z), rean

— Dilz = iz &k
“‘*""‘mﬁm.—m- k=TS, Do=1, Di=:

Framauue, Fyuwmme Iy scearn n onge

Dul=) =
e A, 1 b — YHREIHH, DORSCRALIG GITpeneTermmE.

Brisucan. npowanonsete ynsundi £, ecan:
ﬂ'l'.j:.z.—-{xi o lz| £,
=+ -sgnx seax |z > 1.
89, firi— f —la—[x]—— {I—le—[x]— =
TO, Jokssain, 470 MHORECTBO TOYEE, TOS cbyllluna f MMeeT HepARMEIE TpaBYIC B ALY
MposaponHEe, He Guidee Yen cunTHo,
T1. [Mokasath Ha npumepax, 470 b ofiwes coyyae

Filzo) # f'{xa +0) u flien) # f'lza —0)

68, form b ((z]— (—1) caswa), 220

y
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72. Momno an yTeepRIaTE, IO ecin f'(zo + 0) = f'{zg — 0), To dysxuun f nenpepusn p
Toke zg T
73. Op LET] (] 4 no dop

2, g — 2, nekl.
Hadiru: .
3 (zavn)'s 6) (nea)'s w) ()5 1) (o L0t Bidobea)s o (2)'3 ) (20
a) (simn); m) (azctgn)’,
T4, HanucaTe ypasHenue kacareanHoi ® Xpusoii, PAgHYC-BEKTOR KOTOpPOMR
a) F(t) = (sint, cost, 41}, B Touxe M(ﬁ, 2 );
6) £(t) = (arctg#®, arcsin¢, sht, che), s vouxe M(0, 0, 0, 1).

75. Hamucats yp K KPHBOH, PARHYC-BEKTOP KOTOPOH
a) £t =(t, &, "), v roume M(1, 1, 1)

&) f(t) = (—J, In | f(t)], at?, teht, su) npu t=1, meﬂ-.\{——e"a—l

T8, HafiTh yroa Mesay xpHBMMMN B TOMGE MX Mep O0E, SCAH PAIMYCh KPHRET
fi(t) u f3(t) onnensawTen Gopayanmi:

a) fift) = (7, 25, the), fa(t) = (141, sin3e, te™");

6) fi(f) = (6 €, 7, £, 1), fi(t) = (sint, sin 2¢, sin 3¢, sin 4¢, sin 5¢).

77. 11 B, 4TO BeKTOP—b X it (sint, —cost, e™*)7 ynomaeTsoprer ypannenmn

X'(t) = Ag) X(5) + £ {2,

et 1 —sint Zcoat
Aft) = ( cost  sint ¢ ) fity= ( sint ~ 't ) i
m|f tgtlsfe] ¢ —e~ 1 +1)

78, Monobpars sextop—gyRxwnmo f Tax, 41066 umﬂynuma Xt (1, ¢, £} yronne
TBOPENA ¥PaBHEHHID

roe

2t 2 o
Xty = A X+ £}, rae A(t)=| ' 0 -t 1 )
PR L v e SO TR
79. [loxasate, 410 nextop-gynsius X : ¢ — diag A(1) yaosaeTsopaer ypasuenuo
X'(g =AHX()+1 (1),

e )
ap=( B ot Y, riga{ mmprenn),
BO. Y6 MO HEE
fizrecosds +isindzr u f: :»—ox+::
a) f'(z) - iMf(z} = 0; 6) (3% + 3i)f'(x) + 122if2(z) = 0. .
81, Hajiru ny ot HHCER MaTP A(t}, ecan:
a) A(i)-(:s ¢ ); 5) A(;}-(_‘:;‘ ::")';

" sint  cost 0
)i ¥) A(l]:(:—m! cwnd -1 )
on Ay Dy

‘l

b I

8} Alf) = ( ‘i :: A
' 1




- Pl i opranamen drymataan i ot

82, Hadtru yrea mesay wp & Touke nep Herpe-
PuBHOA KpHBD, Top—y

a) fites (sin 2, ms%,lllt:—l'”.; 6‘}‘{::1.»—‘ (

! 1

G, P L 1) ) npr —co <t £ 0,
(2t, ¥, ™ ety nprl <t < 4oo0.

§2. Jaddepesuuan dymxmun , ., . .,
2.1. Ocuosuue ompenenemns. | '
Onpenenerme 1, @wxuu:f:f,‘-ol'l i e pyesod & moune zo € F,

npedeasnots dan unomecniea E, ecau ee npup Af{zo), coon o pup
APYMCNMG T, Momem Buimb npedomaossens & sude

Afzs) = Aza)(e - #o) +wls =20}, m

il w(® = zu) =0 (2 — 3} npu £ — 0. ' '
Cnp 2. Omobp d:h = Alzo)h, b € R, soseisaemen duddepenyuaion
dyuxuyun f o mouxe Ta, & “Alzo)h — » dughgeg ag & aniofi mowse.
4 andupep aa I 6. df maw df(za), ecam Tpe-
Gyerca siarte, B Rakeil MMeNHD TOMEe ol BRIMMCEeM. Takmwm ofipasom,

dfiza) = Alzo)h.

Pasgemun b (1) wa 7 — 2y w yorpesss @ x 26, MomyWHM Alza) = f'ixe). Tooromy ¥h € R
eem

)
df(z0) = f'(zo)h. 12}
Conoeramue (1) 1 (2), unmwm, ure 3uavenie oudepenimaa af{zo) (npu f'(za) # 0) ecTs roamean

HACTE MpHpauichis GYHEUNE | B Touke Ty, AMMeRHAR 0 CHMOpPOIHAN B TO #e BPEMS OTHOCHTEARHD
OpHpAMeEHuT b = & — 15,

2.7. Kpwrepnii arddepermupy T dy

Mns Tore wrofiu & dupeperump: B DAMHOH ToMXe o, Heolxomumo
¥ OCTATOMHY, MTOGLL OHA MMERS B ITOH TOURE KUMEMHYIC TPORIBONMY .

2.3. H popust mep ip

Ecan & — pedamncisiad nepesannas, o ds = 1 — zq (b p B arom

CAYuae HMeeM
df(za) = f'{zo)dz. ; 13)

Boaw 2 = (1)~ mepdepermpyesas dhynrums, 1o dr = '(te)} dt. Crenosatednmo,
| dFlelto)) = (Flw(ta)))idt = filplto))eito) dt = f'i50) dz,
1. e, nepas Andgip A o6 - TH OTHOCHTETRHOD JAMOHEL APCY-
MEHT

Z4. Popuysa MATHX TpHpaweuR.

Hopcrapmn (2] 8 (1) # orfpocue w(z — %o, NOAYMZEM BOPMYTY MAARK MPHPan e
; Af(zo) = df(2e)

tH]

' flz) = fze) + {2}z = xa), 4)

MOTBOTAIOWY IO NN MAAHX WAMEHHAT ¥ — o IPRETHREHHO BHUMMCTATE anavenus dyMkinn f 1
PoMkax x, GRMEKHE K TOMEE 25, Flis JHAYEHHA BYHEUME f H e TPOMIBOOHOH MIBeCTHEL.
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2.5, II [

Ecms W U W v g o
a) d[uiv}-dairﬁl G} rl[uv.l]..uds+lldu

B) () =2l oy 1) df(u)) = f(u) du.

Eenu sextop—-QyHKUns U 0 v IHdbepennpyesu, 1o

2] dinzt v)=duztdv; 6) din, v)={du, v) +(u, dv};

5] diAn) = udAd + Adu (A — craaspuan dynxunz).

Ecan & B # — CKARAPHES AHcbepeiimpy eMbe GyHEWO, 19

die xiv)=duztde, £ =—I.

Ecan A, B — pudppeperipipyesuie MaTpruuse PyHEUMH, U — Audibepenipyemas nextop-
dhysxuua, To:

3) d(A % B) = dA = dB 6) d(Au) = {dA)u + Adu; v} d{AB) = (d4)B + 148,

£, ecan:

31 Af(zo) = 25...13 - i:o] +( 41+ (2= z0)® = 1) W[z — za), T
E ko) { lulllﬁ—soi x # 5a,

T =2

« Tax kak cylecThyer Komeunwit npeges

i Aflza) ‘li_.:.(i’s'm(z — z4) i Y14z =mpP -1 i To[) _

x—ag T — Tg T —To z—Zn
!I.’_rr
=2+ lim Ml“M:E,
fl k
T0 B I mwgrbep P nm-tke:-ondﬂxu}-sdx >
s
32, Af(1) =(z=1)3 4 (z - l)-‘u’
a Tocxoanxy
32
i 208 ((x -1)3 4z = 1)':?) = oo,
=1 3 =1 T—1
T0 I e BTOMEE T =1. &
33, Af(sa) = (m — (1 +(r—x0)), 7 - 1)
4 Paccworpun mpenen
lim Af(za) ( In(1+ (z — o)’ } in {im s*-*o_l)_
x—--t. =1%o e T =19 p—— 2—zy T — T
Neexonrxy
2 Eat]
o BOEE—) ey
Eans ] =19 gy T =BG
™o P P f:

fiiza) = (0, 1).
Creppsateniyo, sexrop—dysxuns { mdbepenumpyema n
df (£0) = (0, 1)dz = (0, dz). »
arcsin | e ll-ia] ) |z —zaf' + 2 — 20
34, Afjre) =
(z— 0 6gn (‘l‘,:




§3. wdppepemuman fyuxamn T a9

o Buuncaws npegenw

o sty ¢ B o (B 1
B orcin T =t A 0, p (1) wn g heen (1) =0

1 i
1 (e h\RE fain W\ I ‘
&-:::.:(W =1 (57) " m (W enn) =, -

HOTY UMM
fm Of(z0 01 !
"(h)_ e (0 “)'
T. €. MATpPWYHAR PR P B TOUEE Ty, M
o= (33 )e= (8 % )0
Hadirn:

2y 1
35. a) 2(=e™ ): 6) d(uuin m)
- I=i cnocuﬁ Cornacuo onp 2,n. 2.1,

a) d(xe™) = (26 ) ds = * [2z + 1}dx;

6) d (ucsm —) (ttcam F) dr = -w‘-:-__l.
2+t cmocof. a) Coraacso dopmya 6), n. 2.5, naren
dize™) = e’ de + 2 d(e™).
Mo tpopayae 1), m. 15, d(e™ ) = e d(z?) = ¢*"2r dz. Taxmm obpasom,

d(zo™) = € d 2% de = 0 (26 4 1) de.
6} Meanayace dopuyack r), . 1.5, naeem

. —_— il g
‘("“"ll_zi) = (arcsinuf du, w= ey du-d(! |)— 7 d{|z]) = cl'.x,
NOITOMY CEONYaTEARHD
L -1 EEN ¥ dr
d(alcsm—-)- . dr = — -
I=t J#ly/1 - 2 ] z/z? =1
36, dpuy.
« [lo npasuay AMdupepenuponanss 2pofie (oM. B}, 1. L.5), Haxogus
vy Pdu—wd’) _du Zude

(F) -t e,
a7. 4 (achg %) .
A Menoaioys dopMyan a) u r), n. 2.5, umees

u 1 u vde —udy
d(mete ) = ,:(—_-)r‘(:) = Twre
v
Lo d G _ 4D d_ fsine
88, ) mio(s’ — 2" o), ) m( ~).
« [lockonesxy
£l = —fM i), n
Tae 4 — EHiprp [0 P P TO BaHNEe MOEHY [

WNTE OBYMA Ilocoﬁnm
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iy

a) DBoaHadRA u = 17 1l MOARAYACH MEPBEIM PABRHCTEOM (1], uneen

dfxsjlx —1f }——(u—?n - }-lfu—hi - ] =1—du~dn’ =1—42" —82% 20

Takoil ®e peIyanTaT MOAHD nony-mrs. NOARAYSCE BTGPLIM PAREHCTEOM {1):

d L T diz" —22% — 2% 3: -!2: -9:!&;
d—(;gj\: 22" ="} e =1=-47 —31 T ¥ 0.

6} Baoga obossadense w =z  Kenoassys nepsoe pasencrso (1), wueen '

‘(m smx} i (ainuu) - (Sin_\,-%a) fms:-;if:smf s'cus;x;smr’ D,

Ecau e BOCMOARIYEMCA BTOPMM paneHcThon (1), To moayumn

o (u’nx) ‘(d—;—x‘] %:_':m—"d'ﬂ_xcu::—silx

iz 3 FE Irdr - 2z
39. 3 s Qe HaitTH npuS 5in 207,
- sin29° om MAgD OTAWMAETCA of sin30°, Tax max ¥ a = 29° orne-

CHTEARHD MAAO OTAWYAETCH of op = 30%. Jlestomy nas npuSIuseRHoro BEGCAeHEa sin 29°
Bocnoabayemca dopayaod (4), . 2.4, paas f{z) = sinz. Torma noayanm

1w
10e29° 2, sin = - (s ’l L S L L A T
si =2 sin g (sin z) AT B >

1
40, Moxasate dopmyay \,r’d’-fr..ﬂ{.ﬁ—r g0, x>0, e 0 <r <F 1
« ook
4 Econ cumrare + Manum (5 < of }.'m o rOPMYTe MASEY PHPARIEHKE FoayrM,

i T
\,n'u?-l-::s:ﬂq-m! .:=¢+E, -~

tma?

TNorp aToil pHG

r-.+—.-—\/h—z(

Vet yz—a £

v"a’-l-a:-l—ﬂ)-: E;zﬂ5+‘:‘+l|}= ¢13n=+z+a) 4 )

TeM MEHBWE, YeM Meiswe @ > 0. Onnaxo ans wobux ¢ > 0 oHa Mense —;g " rnx caegyer na
(1), va¥ ¥ r=a4 ,2— — T, MTO W TPEBORANOCh AOKAIATE. W

41, ozasats npuom*eunyn ¢op-yny ¥aw +.t->.s a s ".,‘_I Az 0y T 1:1 < a", ¥
o [ockensry |2 < a™, 7o & dhymkumn f:y o~ YT 59, raey = acmpexnmm npnuenn.ua
MBS i it 2

flo)= @)+ 1O,
'.f1+y==1+1 G

\/m—n"‘/l+_=n(l+—) %I'.l'b ' " S

42, H-ir.u df(z), ecan:

oTEyna

HE OCHOBAHMH Yoo

n)t(:)--(e"‘" sin(ore?), cos{ars’), ah(T i 6) fizy = e B
N - 2 i mm(f:j 1g2?
=) :{z}—,j_———“q“,*s_, 1) Ilzi-( . ;,}f(g;;z, ins

« Mcnomsyx popuyay df(s) = f!(s)ds, mesas:. |



§ 2. Duwjpepenmuan pyaxuns 131
a) df{z) = ( 3ke?e ™ 20z cos(az?), —taz® sinfas?), & ch [’-))dw
6) df () = (con{oz®) + rsinfaz’)) de = 2o (—sin (oz?) + fcos{es?)) dz;

" i) = (i) e = TS 4y
4z 2z
,mc.;=(7==r- B0 )a. :

0 U2 weosws
Mon [4], A= {a,,), nonuMaen Bemriniy

=, | 3 a2,

=1

] u 0 F]

w

oreyma [f1(0)] = 7— ’I'al:m ofpason,
1= ——
4

Hocxonuxy

4zt s
by = = o
df(z) = 0 ..r'-'j-;- 2 L weoawz |45 @

43. Oycre NPH BRMMCACHEE dryxtunuuubnoﬁ MaTprus A(f] Smaa gonyuens NorpelinocTs
M(lt} Hpeanonaras, ure cymecrayer A~ r,l} HaliTH NPUGIMEEHHO NOTPEMHOCTS BUMHCIEHHA
(1), koropas Gyner cooTheTernonnTs dA(1).
o Meckoarky A()A' (t) =1, 10
({dA)A™ + AdA™ N = 0) = (A7) = —A™ [ dAjA )
44, Tyors Aft) — r i © Monyaes |A| = Z al(t),

na=l

[RE 4, — e drep Ha P pmane. O MODYAE AHchde-
PEHLHEAL ee COOCTEEHHEX YHESR Kax q;yumm‘i i

- Uofic Tap—i} Xn BYRue HM cofcTEeNNEe THoRa A, KAk CRa-
RApKEE & it t, ¥ P TRHOMY ¥P

AU X(t) = At X(). T

Cuawran ana onpegerennocty, uro |X{t)| = ‘ll'i |21 = 1, u yMuoman panenctao (1) cxaazpuo
wa (), nonyuaes L=

(A X, X{1)) = A(e). 2
Dudppepenunpys {2), maxomuse

= (d{AX), X) + [AX, dX] = {{dA)X, X) + (AdX, X] + (AX, dX),
oTkyna
A} 5 (AKX 4 |4 dX]|X) + AKX |4X) <
< A X[+ JAdX]|X] + |ANK|dX]| = [2A] + 2| A]]dX]. »

45, TNyor andeperippyesas dynkia o Takosa, wre fle(f]) = { wa [ts, 1,], roe .f —
mippepeHUMpyemas QyHKIDu &t f), He paBHA HYAW. Haitric die
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A [lockoay g T ow o nudp Py :'N caowHad hyHkusa f o @ Takae oud
pepeHUMpYeMa u

& ,L) .
= T )

(A fl(t)]) = di) = [ fole(t)) dp = dt) =

¥ap ama anHoi,
Hairn nudpepenuus ng enedy mum GyHeumii:

83. ) Jix e dparcig “vg“*' dain i"'*":__‘i":f*”“” ol g

G]f:li—%mlg [::;): +1:8) frze E-.nnx

s
84, 4) froee telbogla) g f, :mw(e}—)
B £z In{ef(z) +07(2)); 1) Frxo wPiln ) + P (lnz).
B, ) frpm P(ﬂ]mw. 6) f: # = ple) sinfw(e)e).-

86, a) fitr i) 6) f: :MEM—*-'&

) fertem 4ty +3%; 1) F: :.—ﬁ,’%
87.a) f: x.--—+¢{: +3); 6) f: ;._'—*'r"__'j-

w) fioxoe-coss’ +um1.r3, r) frE s gt nes

L @ e
88 a) fire (12,2 ., 5"); B) frze ( u{z) wviz) wz) );
gng  Cosz 1
8) £i2 0 (sinwz, sinwgz, ... sinwar); £ £:iz0 w(z)(e™™ tgu(z), u(z));
DESESS }‘If(x}l. a’m)-
in’ 1 iy 'ﬁ
il ‘H( I‘.;}I s'ma[r])- Mhden (s?:]x :in[.t] )
2=y a4t (¥l
vl F ot R @® (%, @)
Atk (sinft"x) coa(t;r})' Mo (shw- e) by, vl)'
aiil) it el :':3 =
93, 11— “31(‘} 3 "ﬂ[ﬂw w-(&l :"." Ll
daift) amb({t) L amalf}if -3"“;{":}
24. Hyers £(z) = (file), falz), ..., fa(z)), rae £, i = T, — onppeperampyesme dytr-
umn. Hadimn d(]f(z)]).
95. [lycrs f(x) = (aij(2)), i, 3 = T'n, — uibipep F by NEHAR
Haitru d{|f{z}j).
96, [IprOAMAEHHD BLMBCINTS:
a) sin 16%; 6) arctg 100; B) arcein 0,99,
97. Mokasatn, wTo NpK = 3 0 > 0

x 1
arlgr s o ==

98, [MoAnayack MpHBAHACKHEIMIE BOPMYTAMK

=
cou:z'l——-

3 sinzmrtas’, |z 1,

nﬁw mmp.umn
Boecra p £CTBO M T = 2xin § cos §.
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Husrw df{0), ecan: ’
125 w20,

89, fiz)= {,‘ Ny ) . : '
100. f{z) = (u(z))"", du(0} = 5dz, dvtol---dr w()=e, v(0)=1.
101. f(z) = arcsin 22, du(0) = $dz, do(d)we yFdr; u(0) = 1, e(0) = V7.

_f masey pay, ot Mfaaitan gy,
102, _f(a'}—{ = g 03 j{s}-_{ - Pl BEe

104, f(z) = | ol Lﬁ),;#o, wf(0)=1o,1).

ix
105. f(z) = (;% %’x{.}! 1:|=), 2440, % £{0)= (0,0, 0).
ol N"'i-(eﬂx"’p[ in{14ade™
106. fiz) = ( ‘n I-[:‘;J?I”‘] yxA0 M f(0) = ( g g )
n

107, Myets au = {8k, ana, ..., Gk}, 8 € E®, k = T, u, — mexropu, umenume obuee
Hariano, Ab

@1 312 ... Gim
@21 822 ... G4

R P g
HeaoheM vbuemom dusype P = (zlc € £", s =64y + 0302 4 ... 4 8n0a, 056, <1, i =T =},
HABHBATE R4pan
Hal‘iTu ot’n.euu MANHX TTap P Ha
NPOBEACHHEIX B TOUMKAX “QPK!'IQH“ CHeAyIOMHE KPHBLIX;
a) fift) = (1, £°), Bt m (O, 1); 6) fi8) = (¢, &, 0), B(t)= (2, €, 1), i) = (snxt, ¢, ¢');
8] fift) = (¢, 8, '), B(t) = (£, £, 4, 6y, 1) = (2, 1, %), fa(t) = (1, 2, ¢, 1),

§3. IIpoussognas obparHoit pynknuu. Ilponasognasn
GYHRUNY, 3a1aHHOH MapaMeTpHYecKH.
IIpoussongHas QyHKOHY, 3a0aHHOR B HEABHOM
BMOe

L I i G

Mucpcpep £ cla, b= R c neofpamamiueiics B ByAs Tpous-
BORHGH HMeeT obpaTHyI nnq:quenmyeuylu yHEUID fT | NPOMINGINaN KOTGPOl BENHCASETCR
o dopyare

@ = gy
3.2, Mp P - it (ymxmn.
Ecan fyHkuus f 32530 MapaMeTpHuecks

s=gtl, y=elt), e<t<f,

e y = f{x] wip ¥ W W axpep P , mparen (1) # 0, To
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3.3. 0 HEABRO

Ecmly-f{a}— T hyHELHS, P Flz,9) =0, r. e
F(x, fx)) = ¢ na Hgko'mpom unrepnaze Jo, B, To B0 MHOTHX cOyuERX et HPUHIBOINY D MOMHO
HAHTH W3 YPABHEHMA

S (F G, fz) =0

46. Mokasars, uro cymecrsyer dyuxunz y = fla),
y—esiny =2, Oge<],
¥ HaitTit mpowssoanye £z ).
4 PyHELIA @ g — I =y —e5iny — andepenunpyenad Ha | — oo, +ou( M ec mpoMIRanLl
giypr l—zcosy

noamRATensHl. (legopaTeanHn, hyYHEURR 2, Eyuwln STPOTA ALEETOMIL BOAPACTRIOMEN, WMEET
oEpaTHYo, TAKKE MOHOTOHHO BOSPACTADMIYED B ¥

o, i Ir PyeMyK P
s e T
47. O ofaacTs u eipaTHedl ¢ T = @(y) W HafiTH "e MpoNa-

EBOAHYR, ECAN

y=zr+inz, >0

A [Mockemsxy (¥ +max) =1+ i > 0, To dynkund f ;o2 v 2o lnx crporo mouoToRNHO
pospactaer mpu 2 > 0. ClefoBaTesso, oHa #yeeT oﬁparu]‘l@ W YU
s

eyl = f’:x} i
Mpu 0 < > < 450 wueen - < ¥ < oo, T oﬁparuaa YHEUME CYMECTBYET HA BOSH
4HCAOBOH NpaMoil.
48. Bupeants nenpepubinie seTed obparHix dyHxuwi z= @ly) W nadiTi ux npomnmﬂiue
eCon ¥ = 20" — 5t
o Pynruns oo 2eiogt — F1z e de{1—at¥eo-
XPAHAET IHAK HA MHTepBanaX | =, —l{,ll 10, ]0 1, ]I +o=.~[ (ReNOBATERBHE, HA KLNKIDN H3

4

COOTBETCTEYIMME WhTepBadon |—ce, 1), |0, ][ 0, 1], ]—oo 1[ cymectsyer muiepemipyemas
ofipamiran hynwuna, OGomiaums Mepes @, i =1, :rn( ysikagn (x = p.(g)} HMeeM

w1 2] = b, 1[=T]—ea; —1[ "'m o, 3§—.l o, oot !

— 1, Hasti- EAIG

V1[0, 11, wai]=o0, 1

APHYEM, CYIS N0 3Kaky MpONIBoHo
‘. -1
« !0;-5'—‘4‘(]_ N
hYHELMH 2 0 s, [i% Moz Mo yOupapor. Pemus
ypaskenne ¥ — 22 4y =10 o':no:umwo x MOHHO MORYYHTE GYHELHI ) B SBHOM BRI

a=\9|{y}'=—\|l'l+\/'l_—;. 'x:‘-p-z{y)-‘-\ll']-\/lT,
s=palp) = 1= VT=n e=eey1+/T-v»

Haiit nponapamiue f'(2), ecan:
49. = V1-VA y= V1% (v=1f2))-
< Haitges cuauann
A= 30V -vir=- Lo -vi,

Wy == : , betel

VTN -
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Haxee, noansysce dopuynok nynETs 3.2, Kuecesn » LR

ym Byt (O VD
for= %= (U=g )
50. y=(c'sint, e'cost, ¢f), z=2+#* (y=T(2}). .

a +ME;‘::M-::" dy = (d{e'sint), de'cost), die')) = (sint+ cost, cost — sint, 1)a'df, ds =

. e (sin i + cos ¢ {comt — sin t) '
=g ( 1+5=?)'em1'+w ‘l+5|*)‘-

51l y=coa’ tpisin®t, zm 2 coat (F=—1y= flz)).
« [Tockoasxy
dy = (—3cos” tain t 4 Jisin® teost)dt, dr = (2 +sint)dt,

3sin 2¢ it

ey= 3 — _
)= = —iezamn® "
52-»-(",{‘,‘“ “C,f;’"). s=st4e (y=f(z).
o Hucen
dy-(l'df:'" :;:)d:, dz = 3(1 4+ £)dt,

—eoa | slm
r’t=>=§( Sy L )--

Y TS
Hadiru £ i freey, ¥p
53, " 4 2ey—o* = da.
4 Dycre y = fx) — andp ¥ aa ¥ Toraa
22 4 20f(z) —(f(2) = 4z [80)

®a xexoTopoM wHtepeade. [ockonsey ee unewn » Tommectse (1) andipepenunpyenis, o wa (1)
moCe EHdupepEHIMpOBAHKE oAy YAeH

22+ 2f(z)+ 25 (x) - 2 (2)F (=) = 4,

OTEYRA P
(z) 4z =12
flz)= EiOETE flzl#=z»
- 54, ;a +y :'=1
. a1 B JaHHO® yf pep p P ¥ = fiz), noay=wm Tomne-
B0

xE + (f(:]ﬁ =1,
DebepeHUMpYa KOTOPUE, HMEEM

]
| =T 4 (1) 3 R =,
Oreoa Maxomim

s
flzr= - (@)’ PPN

| 55. Haime f'(x). ecam y = f{z) w p=np (p, ¢ — noaapume KoopaHHATH).
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o [lockonkky § = peosp, © = gk, To ¥ = opsing, T = apcos g, Jates, dy = afsing +
poomg)de. de = a{cos = sin ) de. Cm:mu ecnw 2{cosy — @sin p) ¥ 0, HaxoTHM

)= o dhptecne

¥ COSp — ey

56, Haitrw F{(¥) w fi(z), econ dywxwne fi M fi 3202001 HERBHO CHCTEMUR YPaBHeHHI
vi-w =
W +E =1

< logcrasnas anavesnd ¥ = fi{r) w gz = fo{z] 8 Dannyo CHCTEMY VPaBHeHMH, MPUXOTRM
K TOREECTREM

fi(z)— Rz} +3z =
Fz)+ fitz) + = 1.

o ' fiefiin) - fi2) )+ 1 =0,
hle)fi(z) + f(z) falz) + 13 0.

fite) —Fi=)

OFcona, cAM onpeeIHTeIL

e A |70
HAXOHM
- 1+ fa(x) s 1- fi{z)
fits) = T fulz] + fa(x)) falz) = Falwih e + Rl
Yap paz ok p

108, [MokazaTe, ¥TO CAEOYEOLIMC YPABHCHMA HMEIOT ENRHCTREHREE JACTENTETLHEE PEINEHHE
¥=flz)- . i

a) & =3y +siny’ +oomy— 14 37 6) x = 2% — 3yt 4 aidy® ——Jtln + 16y 41,

Haitru y = f{z), P PHYECKH, SCiN;

1We e=2—1° y=3;t—1" srome t=1.

110, =t 4+ 39T F1, y=20— 1041+ 1, 8 Toume t=10.
111, 3 = sin’t, y = cos’ t, m Toweax t=0 x t=F.

Haitrwe f'(x), ecin y = f{x) u:

112, arctg (2 +v7) ~Infep) - 1=0. 118 sin T 4 24 \/FT L7 =0
114. ;s_‘?ﬂﬁ +i{z 4y +3') =1 (¢ — nnddpepruunpyeman hywswna),
115, ¥ (m) e (;:_5) =2, 118, {wisiny) + 25~ 3) — Bz 44 =10.

117, arcsin {2y + 32 + 1) = arctg (y®). 118, e VT g @

Braucanms (0], ceau y = f(x) m:

119. o'sin L 4 Leinz =0, 240, m f(0) = 0.

120, Farctg L+ g s+ 9)—1=0, 2 £ 0, m f(0) = .

Haiith fi(x) = fy(s), ccam p = f.(s}. #2 = f2(%) ymoEneTROpELT ypasHeILAN:

121, et = g gd gzl mat 122 g+ gy 27 =0 4 =20
123, g1+l + ) + 32 +einz =0, -.n{,?+y§+x"_|— P

Buraucaurs Af(0) u df(0), econ y = fz) w

124 s= P i), p= 4t At =dt =1 126 x=1" — 4 y=1 -5, At=dt=1,
126, r =y 4 5y.

Haitrn f'(x), ecan y = f{z) u:

12T, y = (sint¢, cont, 2}, = 3¢ +¢*. 1268 y = (sh?¢, ch”¢, tht), z =sht.

120 y= EEME e tif. 138 y= g pm gt
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Csn cos2’
—cos2t win2t
183, y = (sin(p* 4 ¢*), cos(g® + c’;, f), =5t t5,

134, y = (w(lol), #, 1), z=20p(2¥). 135, y = (1), ${), ¥(¢)), = = (")

i HERL
m.,=(“, :g)‘z=:,:_—‘, 132. y= )‘z=21+ancl.

§4. TlpousBogubie W AU PepPeHNRATH BHICIIHX

nopsAgKOoB

4.1. Oenosnize oNpeseIeHEg,

Onpepesenme 1. [Tycms np ] pod gy T dudbep Py Tozda
p dnas om np dnedi amof ghy poti np 6 o fu
o F". Taxus ofp

f(z) = (£ (=)

Oup 2, Ecau dugdep (w—1)-5 np d o £ mo se n-d
i Inod dnas om (n = 1)-18 np ot & fu
£ Hiax,

=T, me M )= f2).
Uncno n TeR nopady T dnaii.
P 3. Quippep n-zo dxa ¢ i dugipepentiuas
om dudfepesyuars (n = 1)-co nopadxe smod we g Taxus obp y
S =dd" 7 f (), @' f(z)= fix), nEN.
Ecan & — nesasuciMas nepemennas, To dr =const w &'z =d'z = ... = d"s = 0. B srom

COYUaEe CIPABSEINDE dophyly
A" f{z) = f(=)(ds)".
4.2, Hp L or

Cnpasepasses quopayas

(™ =a"l"a, a0

(sin £)\ = sin (= 4 27 ;

(cos 2™ = cos (x+ %).
™M =mim —1) ... (m—n+ 1)z

{lnz)t™ = i:'_ljn_-‘.(“__.!').‘
P

e,
H

4.3, Dopuyaa Meifunma.

Bom u n o — 1 dhes It BYHEUMH, TO

n

(ue)t™ =3 Gt tut,

=i

4.4. IpomonopHEe n-To NOPENES BERTOP-PYHEIRN, ROMILTERCHOTHAMEOR H MATDETHOR
Dy el
Ecam komnonentd vextop-dnkunn § 1 1w (fi(z), f2{z), ..., fi{z)) n-xpario gwdgepen-
WHPYEMB, To

00y = (A7), A7) A7) ) = (@A) e, . 47 Rl)).

AHATOCHHO LTA EOMETekCH0 A HOR QYHELHH 3 MaTPHOR yHEuMH A HMeew opaya,
Flry = al )+t a) dhf(z) = d ulz) 4 id u(z);
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“u (‘] :}(’} d"«u(x} a"mt(z}
Azy =] ; d"A(s) = ( )
“](:,] “rt}(x] d“au(:} a“‘mix)

Hadiree f"(z}, ecan:
8T, fiz) = sin(z").
4 Mo onpegeserimo 1, m 4.1, iveen
1'(z) = (sin(z"))’ = 22 cos(z7);
izl = (f{z)) = (2zcos(z?))' = 2cos(z”) — 427 sin(z?). »
58. f(z) =z +i)e™.

« [ockoaery (ux)+iv(z))' = w'(z) +w'(z), o npw poddpepepp
HOAT Y HRIEM MO0 1 HIPAET Polk of!

Flz) =% 4ifz + i) e =
fliz) =16 — 2 =e*(i -z}
59. t’(:}:(sln: ,conz? 5%}

4 [lan HAXOHACHMA MPOMSBONHOH OT BEKTOP—hYHKEHH CIedyer npm@@epmumpenn Ka-
HAYK £ KOMIOHEHTY, NOMTOMY HMeeM

f'{z)m (2xcosz® —2zsinz’, 2z);
£(z) = (Zeoss® — 427 sin2®, —2sinz® = 427 cos 2%, 2). p

60. 1= (5 45 ).

4 [z HaxomIeHuA NPOMIBORHON o MATPMHNGH cAedyeT ee
MATPHILY NOBGEMENTHO:
1 1 [y
faye | @ 8% Py G ~&% e
2zchz® Prshz® ' chz® 4 22%she?  she? 4227 ch2?

61. fz}= (lnw{x), u(z), ﬂ)

v(z}
o Nockeasky

f’ts)=((lnwn w(2), (_u)) "

v(z)
)Y €'lz) u(z)' _ w(z)v(z) - u(zp'(z)
tnote' = £, (v(za He e,

o f'{z) = (";‘ 6, "—',‘-x'—") Hanee,

() = ((_:j W), (u v -un‘)) - (w"w;(rp‘)’, u, (u"v— w”}u;:o’(n'a —tw",l) -

62. Haimn ¢ ,ecluy—f{f}

4 Tio np Ppep P it HMeeM
vV =f(e")e
{m a7oM np pe mpHx y f L PTYMERT;
FT sTopal np “mnreuc:n l, L5 ; . 4.1, Bame

A TaEme
B peayastaTe momyums

¥ = (")) = £(e") & + 1) "
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AHazornund fpe;m P (i
N = S e e +f'|=')e
63. Haum d ¥ maAR q;yu:nuu ¥ =€, ecan:
T — HEIABHCHMAR Wliﬂllnl z — npoumml APryMent (3aBMCHMAR epeEMcHan).

- 1T i Y Icﬂb!rxcly-un
dy = dfe” }-c'&: e
Nasee, no onpegeneno 3, n. 4.1, -t
- d“v:d{d}]’*#d(l dx).
TMudhcpep PYE NoCHenHes Tpoi HOmYaen
e d(eTdz) = d(e%)ds 4 % d(dz). & 1

Ecawt z — wesaBucibna, To dr = coust = h. Cseposavennno, d{dz) = d&°z = 0 w wa (1)
Haxodum . .
By = d{c")dzs = " drdz = o"(dz)?
Ecau ke = — nposesyTosiiii apryment, 10 dz, 5006iGe TOBOD, He IBACTCH TOCTOAMNON M
nosromy didz) =d"z # 0. Torga us (1) nonyaum
ERE T dy = " (de)! o™ 'z = ¢ ((d2) + d¥2) . > .

B4, Hairn &%y, econ y = arct{: o0 FEE My —
HERGTOpON l(EpCI-IF.H‘IlDI"I.

- II A P nacTh hopME mep hepep HMEeM
dy =1 gy _ u " 5) 1 vdu——udv=udv—uds .
¥ =1 (an:t.g ) (an:t.g ) (" ]+{ ) PE P

B oamavesa npou:nomdax o (-}
Hanee. no onpegesenns 3, 1. 4.1,
. . _ g fipdu —udy
iy = "( [ro ) '
OTEYAL, 0 Npakiny AnddepeHUNPOBAHKE YArTHONG, HMEeM
diwdu — udej{a’ + ¥} — (vdu — ude){d|s® + ¢ !1 i
e 4 o) (1}
TMockoauxy d{v du—ude) = dv dutv du—dudo—ud' = v du—ud’v, dfu’ 4%} = d(u?)+d(v?) =
Zude 4 Zedy, w3 (1) OKOHMATENLIC HAXCAMM
vd's —ud'v o nu((dn)® = (do)?)+ (" — 7} du dv}

dFy=

% -
d'y = ut ol o (u Ty
65, Hasirw nposnonime p, vhe, v ot @ v = flz), ® K,
eci z=2i-n‘_y=3|_;
« Mockonnky yh = 2(f{z)) = & : =% g0
! d3t=¢) _ (3-37)dt _3
* = = =5 i
Ll T Pk AUk L o
Hamee, yz = %(yi] = d:f'. nosToMy
Lo AG0+y) o 24t g &
A -ty I(i-tydt 4(l—1)
g
TARBAOTHYHG ¥ = _;_.l)',:] = —l\n—l,;-il TIOITOMY

;o J 3t
P G P A ey 3
YO TR m oy T Ti—tydi  B[L =
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66, Hajirs b, 35 or by y = fix), P

:2+y7 = 5:y3
A llycre y = fiz) — P, AAMAOTD
RHhepeHEMPYS ToRASCTIO T +ff(t}}’ 5:({(;—;} o T, NoAYYaeM 2;+2{(:]f’[x}=5[f(x)}“
1524 {=) f"{z), orayaa
2z -5z

fay= 15z f3{x) —I2f{.:}

Haaee, no onp Brapoi np Wy HACTHOTD, HMe-

eM
et = i 2:—5!’!:! '_
Pzl = (=) (IS:Flz}—zﬂx} 5
_ (2= 3£ (15272} — 2(z)) = (22 — S5 ) (155 2 (x) — 3 {C)
(152 f3(x) = 2f(=)]?
_ (205 (2) — T8 f4(z) - 6027 f(z) + 42} (x) = 4F(x) 4 T8 (x]
(15zf3(x) — 2f(z))?

HMopcrarnas snavenis (), oxondaTenbmo Moy dacw

t 1500z f*(x) — 1202 + 15022 £ (z) — 2505° z}
2 ;-L(lhf(f}—zla‘ﬁtt]
Haijitn H angupep n

6T. y= 'F""z Hai g1,

| ecan 152 f%(z) = 2f{z) # 0.

« ITp TaHHYw ¥ BHOY, £ fns P . H T
iy U3 q;opuyn nynxra 4.2:

1 1
y=2(1—2)7F - (1-)3,

1% {100 1) (199
1% m g ({1 —1}'5) - ((1-:}2) =
= El:i]!!{!-r}_!""-i-!;ﬂ!!{l _;)_g _(en - see-ax

3190 1=z

68. y = rsh=z. Hadirn y*%,
- Ip dopuyay ekt # =z, v =shz, u noayuaem

100
1 = (25h )1 = B Chp (2) sk 2) 0N = Gy 5h 7+ Clog chz = £5hx + 100chz. >
k=t

69, y=w' Haiiru &',
LR Gopuyay 1 K np ¥ = us, nonyac

Oy Zqo a'-a“'-*. = :;Zc' dud 4 Ol =
=0
=2ud""u + 20duds 4 908 wd s + 240 d*ud’u 4 420 4" wdu 4 252 (25 0) >

T0. Bupasurs npowsmommure y” k y" ot pyweawn y = f{r‘_l Hepes HocAcioBaTenkHEE

ZHpepeHLUMANL MEPEMENHEIX £ W Y, He NP BAA T P
4 Henomuaya onpeaenemse 3, m. 4.1, a Taxme dprep P L

noayvaeW -
dy = f'(z)de, (1)

-d'y = P()dz) + £ (z) i, (2)



‘§4. Op

'y = f )]’ 31" (e) L de T £(x) 5. )
Ha dopuyn (1) — {3] HMEEM MOCACROBATEARHD

S (-

Ay~ y’d’x dz d' dvd‘:

=176 = e’ &y —3“=.ﬁ.=5*’t,+?.(.¢’t?*"— dedyd's) >

V=1 =

Haitrn '™, ecan:
Tl.y= RIS
o [TpepcTapnas naxeyw gpofin & sune
1 _ 1
¥ eYz4? -2 T—
H MPHMEHIE OXHY 03 BOpMYE nyskTs 4.2, nosyaes

n n 1 1
(=
T2. y=rin'z. ’

o llpeacrapaas y B BHpe

s = (- = -1

4, 1.
= —gin ,— —gin 3
i 1
M TONBAYACH OXHOH U3 @opuys nyskra 4.2, uamnu
P 3 . wx ( ux) 1
(L] B fueloly, _
¥ _‘sln(r-i—z) sin Bx-l-s >
T8 y=sin' x4 cos' s
4 [Tpealipasebas ¥y x Buay
L A |
¥=3 + il 4z,
noayyqaem
nE

(n} _ gn=1
A 3 (&x'l‘?)‘ Azl e
fre
LT R e
yo= i
4 [Tepayw nporsnosyes 3ToN YHEEMH 3aTHITEM B BlGe

3 a =4 @ ok
W {pa) g
Hanee, no oanoii ua opsyr nynkra 4,2, nocae (n = 1)-xpatHoro gududeperiupobanig Nonydaes
9‘“={—1}"- n‘( +x)- +i{n=1) (- —a:)- =
— 1) . n n
= M{{uﬁn] 4+ (=1)"a—bx)"). >
T5. Mokssars panescTna:
1) (" sin(br 4 c) '™ = £**{a® + b“‘}%sin(bz +ctng);
2) (" cosfbe 4 ¢))'" = e"*(a” + L7}; cos(bz + ¢ 4wz},
Tae
b

E R
Vat LR

cosg@ =
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A YMHOEHE NERYE) HACTE NEPROTO PABSHCTBA Ha M CAGKHE © ReBOi MACTRN BTODOFO Pamen-
CTBa, MOOYYHM
(™ cos(bz +¢))'™ 4 (i sin(bs 4 o) )™ = et (elOHN M 2 o 4 iyt eletis
= (& 403 lottimhetne o1 R mscouthe | et np) 4 isin(bz 4 ¢+ ng)).
OTcwia no akcioMe HELX “THCENl M CRefy thoF >

T6. Ipeobpazonas diyuxume Figr sm”'r THE p — HATYD YHCIG, B TP P
weckiil MHOTouACH

»
fix)= ZA,‘ cas Tkz,
hmo
wafim £z,
4 Cuavasa ¢ noolibo dopuys Jiaepa u Buwoma Heworona npeoBpasyen dysxmms fe
TPRTOHOMETPHYECKHE MHorodnew. Huoen

i ;:"") _ - ]]" Z( 1) G, ez

k=0

sin®f e =

[+

E=g mp )

Bo wropoit cymme, cToamedi » cxoxax, mRegeM HoBLHi MHZERC cyu-uu-pouum k', nonaraa k=

2p = k. Tpa srom, thop c:#— (‘?P , MOAYUHM
PP - ( 1} (E(_”uc. kg El y i m(p-g-},) 5 % -
=g

(=1 X b T (= o
- 2,", :Y_:(—n*d,(e’“ el e s R ﬁ,,; = 2,',”: E(-:)‘c:;,ms(k-p):+2—:_=.
=0

Hazee, mo ogHoli #a Gopuyn nynxra 4.2,
. _1yr 2
(sin® 50" = %5,1?}12'—' VO 2" (k= " con (2(k ~ p)e 4 ) -
L]

=1
= D (1O kg cos (2(k —pje + 2F)
Lyt

o 111 1
7 1+ Henoansays ramaccreo m-. En ('_,. —‘—_‘_‘_),gunun,m
1y -1
(m?+l) =—!—%1-:m((u+nnocl;:)
{22 +1)72
« Cuavana u pas dcpepenpp ¥

(7775 (=2 _(_1)_')

2?41 F=0 [zt

Hanece, npumenas & xosnaexcins weaas (2—i) ™0 w (240" popuyay Myaspa, nmeess

)[“]=L_12‘:#((1+s . {m{u+l)w+::m|u+:]w)

=042 (contn + 1) o = dsin(n 4 1)) = LI inin i 1),
(1+=373

(w7



‘”Jllh')“ -. W §dap P o 1‘3
W 0 T 4 Y 0D ratg o ATCOUR Al N e L T
T8. Haitrw £(0), ecan f(z) = arctge. '
« [lmbdpepennuipya 1 ima pas, nodyiaen

Goer kA Dy rl:}_. 1

14

vt (b A B ) 0, ' G N an
[Ipmﬂur:l ¥ NORY4SHHOMY 'bro':mmy hopmyTy mut, axoRh o

(142" ) 4 2(n — 2)2 "N z) 4 (- 2 43;1"‘"’(:] +
+eefm a2 = 2" N =0,

Nopcrasue T = U, HMeeM PeRYPPEHTHOR COOTHOMWERHS

o C ) = = e - 27 ), '
Wa KoTopora mpE % uerHom iexomd F7F(0) = 0, a npu n = 2k 4 1, nocReporaTeasse nonaras
ko=,1,2..., — dopuyny ¥,
FEA ) m (=1 (2, REEa.w

1T, Burmcrurs f(0), ecxu f{z) = cos(m arcsin 3).

A Tnpds ¥ fu P n par, & sateM EHd

pyeu no}u‘ enHOe eRie Paa 1 MPUXORIM X ToXARCTRY

MR R (]—zl}f"(‘z]-:f{:j-i-m flzj=0
Diedpcpepentimpya 10 ToRecTho & — 2 pasa ¢ NoMombo popMyin Telitnuua, noay aes
(1 =2 )"z} = 22(n - le]_f‘“'”(x} = (= 2j(n = 3} =iz -
/") = (n - D) 4 m=ﬁ""’|=1 =0

Q‘mon.l npn 3 =0 one:uor ey ppenTHas dopMyna .

F0) = ((n - 2 = ") "0, )
3 koTopod fpH 1= 2k, k& M © yuerom navanenoro siaderia f(0) = 1 naxomum

FEN) = (1) m? (m? =27 L. (m - (2k - 2)7).

Anagoriims, nofarad b (1) n =284+ 1, L€ M, 4 yunreaag fio) =0, ¥
PaBEHCTRY

FE ) b

- .

- 80, Mokasars, 1o dyHKwng
f's—o{ x"‘sini. T 0,

o, =0,
u € M, nreuxe o= U uMest Np 1 1o n-To nap HBHG § He HMeeT mp:
Woit {1+ 1)-ro nopagks. .
4 [Mockoauky I'm; L‘:—' =0, f{0)=0.1I HTO AAA POTo HATYPRABRHOTO
Egn—1(n=24% ) f90) = 0. Mokasew, wro vorpa w fO510(0) = 0. Mleficrsnreanno,

NOCKORLEY

= p 3 5]
A ou(an = 1) ... (20 = k4 i 4 1) 2R (si:n%) ]

LS
=y

A0, (1}

TO MO ONPELCAEHIG TPONIBOIHOI

4 () = ()
_f[“nm}=l|£:)!( [I] ‘f o) iIEIOE:(-'L n(2r—1) ['.)lr—k+x'+l]xz"-*+"l(sin :—_) =4

[
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L3 s
Buecs yunTEBAew To, wro dyisama (sin ) T wnen wuga chesin  wms i cos - (n
3ABHCUMOCTH OT TOTO, YETHOR HAM HederHoe k|,
Hrak, o mos Metona kot i sro fMNO) =0 Wk =

Lym.
Haxouen, nonaraa o (1) k = n, sameqaen, «o lim f(z) ne cymectnyer, 7. e, dysmapan f)
paspHBHA B Wyae, (TNegonaTennpo, oHz He MOIKET HMETH NpokseoaRoi B 210l TOYEE, B

e =

Yy Az c P
Hairrw v—w npodssonsym iyHxums £
136, flz) =" 13T, f(5) = ety 138, fi5) = 2% (x). 139, f{z) = 2" leE.
140. Hasiru f'{z), ecan

flz)  fl=) ... falz) plz)
sl R@) e Rl el |

My A=) L A

flz) =

Haditie n-w npoHasouym:

141, f{e) = (sin2a, sinz, 2%), kEN. 142 f(z) =( wo(z) gy o

Ml e
L]
o

3 1 shir
143, fiz)= FH-. 144 flz)m 2P,
1 ] S ET
z 1
145, flz)=zsin(3z +21). 6. fmy=| F 7 o =
S" "‘+) s x}n

147. llyers u = ufz}), v = v(z) ecTh n—kpatho nudiheperimpy enmie wexTop-dywewnn. Toroa
(ufz), v(z))i" = .. % (ul*iz), ()]
Hoxazate a10,

148, Jloxazare, 4o dopmysa Jdeiibunga (s-kparvoro midhdep F j]
CAPABE/AMEI TAKKe ATE MATPHYHEX (pyuxumit A = A(z) w B = B(x), 1. e.

(A=) Blz))™ = Z CEAM 5y B 1),
k=0

ecan A 0 B ecmn pat

Hairrn n—w np F prr 147, 148:

149. £z} = (u{z), v{x}}, eCam:

a) u(z) = (sinz, sin 2z, ..., sinnx), viz) = (e, s”, T B 1
6) u(r)= (cosz, cosle, ..., cosnz), ¥(z) = [z, £, ..., ")

| 180. f(z)= A{.\:)E_{x},q::u:
sinnr  cosur shur  chur ),
t _a] A{”_= ( —cospz  sinnz ')' B[z}-( —chnz shaz )'
x =2
) LR 3 W Frval e
omm,(’; i ) B(z)=( PR )
lmz Wir
151, Moxasars, wro drymrums
] f(:) Cie™™ 4+ Cae™™ (w, €y, € — nocTosnmee)

YAOBRETBOPACT ypamumn ¥ ot uwly =0,
+. 152, Hoxasaxp, ¥ro dywxums

2 = s{f) = 75 In <h (k,/F1),
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rae k, g — P P
m% = mg—k(* "
153. I YT P ] )
0 Czeost \f 2sint
% Eee £y o +Cz ' déont Y o Ty , €, = const,
1 L Botat o simt foc o - KS#n § 4ovost
YIOBAETEOPAST ¥PABHEHMIO ‘-;f- = Ax, rge o
-1 -2 %
A= -2 -1 12 .
-3 -2 3
154, Tokasarns, wro pekTop—hyHKLRs
1 1 1 L]
x:i—= O !)p'+G) l)f"+(‘a’3( ] e"+C‘4( 1 e+
1 1 -1 -1
1 0
+Ga( 0 )e"'+C¢ 1 je™®
=1 -1
YACBIETROPAET ¥PABHEHHE: ',':—} = Ax, rae .
3 -1 —1
A= -1 L | «
=1 =1 3

156. [Mokaszath, “WTo £CIH HEKOTOPAHR BERTOP—DYHEUHT X = X(f) YAOBIETROPAET ¥PREHEHNI

d’ = A%, rae A — MOCTOEMKAE MATPHUA, TO OHa

% _ am
T T AT

156, Hawrn —;Y—

ApaRetcd pelieHHes YPasHeHHT

¥m g M.

(A~ (£)}), rae A~} {x) — obparnas & A[z} MATPHILA.

157, [okazars, ¥Io pelicHHs CHOTENB ypuumr}i ‘E wgt ey, gf =1 4+y" apnawTCR TakmeE

DPEIIEHUAMUY CHOTEMEL

:,—5 —ax" 3y —r— 9%,

&
z}s_s -y + 3zy® + Gy°.

158, Haitrn {0}, ecan fz) = & (sin(ln™ |z]) +cns(ln"‘|z|}). x # 0,0 f(0) = 0, rae

m-;{r] PpaER

Arngercs an H nTopad nop

napameTpa M rakpy ofpasos. YTolE Oy IeCTROR

B wyae? Moo ad nomofpars anaverme
aza f(0)7

160, [lps wawnx aHaiewusx o dyweuna [ o2 o— |2["sin 2, oz o 0, m f{0) = 0 wneen
FENPEBsBHYE UTOpY R IPpORsHoI Yo’
160. Haitru f(r), ecan f{r] = @(¥(z)) n
s fem; |k < 2, o o f AR Ixl <2,
elz)= { sins, |52, #lz) = { cofz, (zf>2.
161, Baucants sropys o CMHCAE dy F B Tovke ee paspu.
nn \

Ba, e fz)m M
162.
frg—r, coan

BrmeanTL sTopy nponanomnyo dymeumy 0

r — y, ofpaTHoR mam YKL



146 Ta. z Ongupep iy opno# nep
alrmytyt 6) r=gteiny. : i FRERE S S UL A
163, Busancmers ¥ f{0) dpyumipn foxoe Ir{" an:lg !rl' s7 0,1 f{0)=0.

164, Haditu f"{0), ecan y = f(z) u = :s_:’. y= [t 1t

1685, Haitrn f"{z} o v=flz), F Ly
[ ten, -] Faresint, il g I'.
‘UJ—{ #oez, Y { fae—v, >

166. BeuucanTs BTopyR NpPoINoikyn DYHKURR ¥ = f{I], 3aHaKKoi HeRBHo ypaBHeMmes
sinfzyl =z +w— 5, p>0, emouke = 5. p : '
167. Haitmug fagg(z). ecan:

f1my)d

Prni(s) m zfa(z),  fiix) = Souztaes)

168. Brepromwrs [ (0), coan YHKUMA f © 5 y sadaMa ypanuenmes g 4 ot 4 r¥ L g = 0 w
e PYEMa B OXPECTHOCTE TOYEM & = [

Buwnc.‘mﬂ, _fl""’[O]. 0'(‘JI||:

169. flz) =sin(z*). 170. f(z) = 1.

171 fiz)m gy 172 y=f(z), s m U =1}, y=3—¢*,
Haiitn “Z—{Sﬂ ErIH: .

173, fz) =din(uiz)s(z)). 174 flz) = arcsin ¥ 175, [(z) = u(x) 700

el (R0 "

.

176, fie) = la(u(v(z))). 177 1(2) = {uie)+ oz); m). 178. ,f(z;=(""”) "("}),

=) »x)
179 y = f(=); a) y(t) = tsind, z{f) = tcost; 6) y(\e)-.o{\o}smw :i’cp}-.p(p]cosﬂo.
180, y = fz); ¥(t) = {sint, vost, tgt), e(t) = It 4 £, 5

e gt

181. w = fiz); wit) = ( § 2 ‘, ), £(t) = &t 4 1°, £ g
182, 5= fls): ¥1) = (g, & o)), o(¢) = 4t 4sint 4 coat.
Brruucamrs %QP B YEASAMMOH Touke:

183, y = fx), =* +y' = 327" 4 1 B 1heaxe MU, 1).

184, y = f(x), 32° — 2" — 37 + 4* + 1 B T0ume M(0, 1),

185, y = fz), ¥ = = Injz® + ") » Touxe M(1, D).

188, [ycre Fifz) P f:za= (fiz), fafz)..-. -»:J'n(xll yaoBxe-
TROPANIT eHCTEME YpaBHENIR o

_i‘lff[xlil + oY) main(z)fiz),  i=To

Haitrn £z}, - - . ) .
187. Hycre gy TEHAR M Alz} { geT ypans I i

A(2)B(z) + Al5)O(z) = E,

roe Bix), Ofz) — diiep v E — epmnnynas Marpuma.
Halirn A"(z), ecan A(z) nouuympyer €0 CBOEH NPOMIRAMNGH.
188, Hadtrw o* f{x), ecant flx) = u’[z)o?(z].
189. Hadimw d*fiz), ecan fiz) = A{u{z))Blu(z)), rae A, B — matpioniue, @rm:mm
190, Hadirw & f{x), ecan. fiz) = Je(wiz))}, rae @ — BERTOP-thy MK,
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§5. Teopeuu Po.n.nn, J'larpmta, Romn

5.1. Teopema Pogns.

Nyery dyusuns f: [a, B] — R nenpepumna na cermense [5, 8] ¥ MMeeT xoneuyo wan Gecko-
HETHYID MPOMIROAHYI BMYTpH sToro cermenta. Hycrs, xpome toro, fla) = f(b). Torga suyrpu
cerMenTs [a, B] HaRmeren Touxa £ raxax, wro

=0
5.2. Teopema Jlarpanma.

Ecan pynemus f ¢ {a, B] — R senpepusna va cermente [a, 5] n uMeeT xomeunym mix Gecko-
HEYHYM) MPOHIBOMHYK: BO BHYTPEMMHX ToMXAX ITOTO ceruenta, To 3€ € s, § Taxoe, wro

1(3)— fla) = F(E)(b~a).
5.3, Teopema Kows, :
Ecait eamgan ua it f u g menpepusya Ha [8, B w uueer xomenyo waK GeckoHeuHy IO
nponIBoRKy® Ka Ja. B u ecau, xpame Toro, npowssommas §'(z) # 0 ma Ja, ¥, To 3¢ €]a, b Taxce,
uTO CHpaReLIEa (popMyas
1016 _ 710
9(t) —ola) ~ o'(8)°
Ecnut gonoauureasue notpeGopats, wrobu gla) # g(8), vo yoaonme g'(z) # 0 Mmomuo samenuTs
MEHes HRECTRHM:
(£ + g (=) £0 ¥z €la, bl

B1. Hycre gy f wmeer y
Becxoneynora wurTepsana la, b w

g ' B xamnmoit Toure xoHeuHoro M
i 1(6) = i, 1)
Hoxasats, yro f'(c) =0, rie ¢ — wexotopax Touka wrepnana e, B[

« Ilycrs wnrepnasa Ja, B xoneucn » Iimﬂ)"(::} = lim f{z) = C, €= const. Paccuorpum
yrxumm

X f[z] ccan = €la, B,
F"H{ ! Ipl!:—ﬂ:tx'—ﬁ

Ona Henpepriona wa cersente [a, B] i waeeT xonermym nponasogny Ha nuTepsate je, B, npuscs
(a] = F(b). Tlo reopeme Ponax wa umrtepsane Ja, b safigerca rakas vouka ¢, uro F'le) =

T
uitrepean Ja, b Gecxonesnmi, To, B CHAY 4 i np it doy k-
une f, peprisHoCTH &  w cymec . PABHKIX MEmAy coboi, ee npe-
FenLHMX 3Hadenii npi £ — a+0 # 2 — b~ 0, npA AoCTaToMNG MatoM £ > ) npaMas y = 4«
HAK TPAMAS Y = O — £ [IEPECEMET KPHBYE ¥ = ,l'(z O MEHLMEH Mepe, B IBYX TOMKAX, KOTOPLIE
oboatavim ¢; W ¢z, [Jna dynxime f va cermenre |e:. c2] BMINOAHEHHN BCe YCIORHA Teopemt Poa-
}‘l ;mn)‘ Ma Wurepsiae Joi, caf (2 snawer, w wa nurepsane Ja, b)) maltnerca vakar Touka o, 4TO
feh=10
PaccMorpimM Teneps caywai, xorma lim f[:} = 'lilbn_v fiz) = oo. Terpa wam ® cayuae
, Tak M ] f,, fiz) = A {zne A > 0 — awboe
wHCZO, EKCHPOBINHOE, KOTRA ImlJr flz) = f[x) = 400) HANH ypasHenwe f{z) = —A (»

cayuae, ¥oria huu ffz] = hm f[a:) - —00} m—,enu HMEET IRa PARTHYHEIY KOPHM, KOTOPRE
n

oy B ﬂ) y Pon. [ wa cermeute [y, 2], npexomm &
FMBOLY, MTO KA HHTEPBaAC ]u. s (.1 ana-mr || na Js, B[} eymiecTRYET, M0 MENBLER Mepe, onHa
Takad Tovka ¢, o fic)=40. »

B2, IMycre: 1) 74 M HMeeT P {n = 1j—ra
mopanEa Ha cermente [zo, £.];, 2) [ Hmeer n-ro » ae Jry, Tal; 3)
BWACAKENN pasencTia flzo) = flz1) = ... = flen), 26 < % oS fp. MokazaTh, 4To B

HETEpRAAE |z, Fo| CYRIECTEYET, N0 MexbmE Mepe, onia Touka € Takax, ure FUUHE) =0,
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A Ha gamaoM Ha cerMenTon [foms, t.], 0 =1, &, BHOGANEHE BCE YCOOBHS T <opeMer Ponos gos
dymrusn f, caenoBaTenLHo, CYHIECTRYET HE Menbme & Tovex £, €xq, z.[ Tak x, 4to f'{f;} = 0.
Daa dymsumn f7 wn wamoom w3 cermenton [§), &41], 7 = 1, w— 1, munon eHM Bee yenonks
Teopems Poras, nosToMy cynecTeyer, no Mexniiei smepe, n— 1 rouxa €] 0, za[ Takam, yro
!"[-u—) =0, L1 —1, Mpogonmas paccysaath TakHM e o6pazoM, NPHXOL 1M K BRIBOGY, WTO
Bu—{n—1] = I vourax wnreppana Jeo, za[ FPTG) =0, i =1, 2. Hpwsenss Teopesy Poana &
vk £ wa cermente [(, (2], nomyaen, wTo cymecThyeT xoTa 61 oTHA TOMKS £ €lza, T
Taxax, wro fI7HE)=0. »

83. Tloxaaats, uTo ecan Boe MYIH MHOroMneNa

Po(#) =aez” 4 012" ' 4 ... 4 an, aa £0,

© nait HBIMH Ko ag, k = I, n, ReficTeNTeRRHM, To ero nocieRoBaTenbHME
L R N e ——

< llpeancaarad. 4re 5ce Ny A PasasHEE, o Teopems Podnn nooyuaes, ¥ro Poiz) waeer n—1
arfcTRRTenRHLE HY L, Po{z) 6yaeT uMets yae n—2 TelicTRNTesbHMR Hyan n T. 1. Ho Tak kak npH
AN PEHLMPODAHMK MNOT 07 TR HA CTEMENE MHOTOMICHA YMEHBIASTCH M CAMMMILY, TO NOAYRETCA,
HTO BCe HYAH np Aynyr medl . Ecam H-TO HYTE MHOTOMIEHA RPATHLIN, TO
oH e BYNET Hyacw W gas oT ASHA, T. € TAXAE HBM.

84, Jloxasats, w0 y MEorousena Temanzpa

Paf) = o 7 )
Pnl dzh
BCE YW ARICTBATEALHI M JAKTRMEHE B HHTEPBARE ]=1, 1.
4 Muorowaen Un(z) = (2% = 1)™ umeer na cermenre [—1, 1] 2n geficreuTensnnx wyaci: =, =

Ta=..=Tn==1] Fn41 = Fapz = ... = 23, = |, Corsacuo TEOpEMe, FOAEH
Pufz) umeer n pelic Hyaed, p , Mo TEOp Poxna, P =11,
HTO M TpefoBanocs NOKRIATE. B
85. 1 WTo ¥ aeHa Heb n
24" n e
Lafz)=¢ ol Gl ]

BC2 HYAM MOAOKHTETEHN,
4 Paccuorpin dymkiyo ¢ - x — 2", Mocroasxy w0} = H.I:\wlp{l:) =0, To cymecTayeT
Takad Touka £ £]0, foof, w0 /() = 0 {om, mpmsep 81}, Ouempann, w(0) = ,lil"l:l wilz)=10,
\ B CHIY TeO] Poaax ur=a p y: pa B, nagyTea Toukm & €0, 511
® £3 €]y, voo| ramme, wro @"(£) =0, i =2, 3. Kpome tore, ¢"(0) = 0, Tamtm o6pasom, i
o6pAmSeTCE B HYAM B TPeR ToMmax noayocs ¥ = 0. [ockomxy o')(0) = ET iz} = 0

npw j =T m -1, 10, p Ponax u # =3 pa’a pesyALTATOM pemieHuS
nprucpa 81, moayacw, wro dyusuny w*~) obpamacrex B HyAR B n + | Touxax, Acwammx Ha
noayocw T = 0, NpHyved ofida M3 THX Touek = = 0. ITH TOUKK TRASKOTCE ROHIAMM © OTpRIEOE,
Ha BAMAOM W3 MOTODHY & dyikmi "1 np opema Poxas, y o
Mennmel MEpr, 1 TAEMX TOWEX 1 > 0, b ™) = 0. Ouesmmo, " (0) # 0. Mockoasxy
In(z) = "' ™ (2} ecrn e , # n wyaeil, To ero wyam — Touxs .,
npudes e =0, k=T, w. »
86. Hoxasate, 1o y uuorewnena HeSrmena~JpMxTa

Hae) = (~1)"e” ()

BCE MYAH DEHCTEHTEMLHM,
. Paccumorpis qyMEmeg 6 | 2+ =" . Oueaupo, Jiam ul(z) = 0, mosromy Py ul?)
=
i=0, y n 81 nn P ]~ oo, 4ce[. Tlonropan paccymne-
HHX, TPOBOAHBITHECS TP PEmieHHN NPEINAYIEro NpHMepl, IPHXOAKM X BHBOLY, MT0 ' ofpama-
eTCA B Hy A, B0 kpakuedi wepe, 5 omroll Touxe yToro muveprama; ' — b peyx Toukax; .. ul™ —




Poans, Marpasxa,
SRR CoE EOED R R 1|; VRO B S KRt i Ll

B B ToxKaY, ]'Iocm-m H,,{z) =1)"e" u")(z) e
n‘}un‘m, I ofo Hyam Coniranha, liﬁrnhbﬂi o

. 87 Haj Tlen+Az)— Flra) = Acf'(30 +8 Ac), ccan
'-a.} f{e) = az” +5¢+¢.‘ t‘ﬂl}' 18): f(c]:t--q ) fley=et
o ‘u" ; ”’:lf' *'iu;ui u;luluii Ha st u] - r!
N“ee“" o)

- nfalh HAE] P D) P (b a§-+~éwu:[n-{=. 0 Ax) 4 B), oreyns § s
x.nn-l;(nu)*n: ' i#
A 6) {xo +az) —zl= 3ax|’rn +84x), o‘n‘yxﬂ' l(&."'hg?:: il s,
T = 0 }
] ﬁ;—% m,mrﬁa 8(:.,—&;):: (\Hl-i-—-l), zo(zo + Az) > 0;
ﬁme‘r““ otayan 0z, &¢) £ ——h“' = >

1) eTUtaT _ oTe

88, Tyen
mﬂisél..
o W R T R
Onp i ey tauitod aHadsine © Qopiyas ko wmmnim()ynlmf HE

cersente [0, 2].
4 Hocaenyes dymemin [ wa ln:]nbepeumrpyeuncn Borouke 5= 1. Mo onpegeaeoon oxno-
CTOPOHHHK NMPUNIBONHEIX, HMEeEM

o 1 (3-(1483)7 ¢ ; 1 1 N4
A llin‘-m 3 l) .-‘h'(]}.-a-—doés (1+M._1)=_1.-

Bymiunis f puiepesiprens noérnénw [0, ‘2I Tprrenza popu
® dyuxukn [ owa cersente [0, 2T, naxogiou ! i

1) - 50 = 2160 0<c<,.2-..f i ¢
Nockonsxy f(2)= 1, f(0}= %

: - hpn U<zl
.)”.xl-v{ —;]g mpu 1< r 2

_]-_{ —3;. mpu b<exgl,

~F PR 1-\:1:-(2,

oTeyia o = L ora so/7 — I8 MpoMERyTHMMMY anEiennE. b

89, Tyers Bl T T p Ja, 4. Mommo an

A3g Reakod Todkn £ 3 |a, b yrasate ABe ApyTHMe TOMKM £, M %3 W3 STOFO MNTEpBALS, coaM
Fizz} ~ fiz ot °
P -,r.(;), 2y < € < 13!

« Ecap wa wntepmaac Ju, a[ )z 0 u "R, nuu-ma ot i Ha AKGOM oTp
sEnTWHMes dacThic Jo, B, o f i Rospactaet Hi Ja. . Toraa mas mwobsx o3, x5 € Jo, ], 22 > 11,
HMEeM

flza}— fi=1) >0, =

wy =Ty i
W OAE TEX TOMPE MHTEPBALAR, B KoTopux [ (z} =0, pamencrao
fiza) — fiz) )
= =40
Fam fig)
Hepoamomno, Hanpumep, sax dynsann f -2 = 2%, —1 £ 1 € 1, npn aobux oy, ©3 gl-1,1
BRNOAMEETCA HEPABEHCTED

i .4
L Tl £} El
;L-‘—;'zz-l-'nr;-'-a:. > 6,
L
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crepoBATEARHO, 1aA TouEs £ = 0 aHaveHHi aDTYMENTR T, ¥ T3, 0 P By
saladd, Ke cymectnyer. [IpuBenennbie paccy:®IeHHA He HOKAKMAIOT, omcakn MONOMHTEARHO-
[0 OTHETR HA MOCTABAEHKEIH BOTpOC NAA PHIX REACCOR gy , ¥AOBARTE BLEM

yeaonwan Teopensr [larpansa. w
90, Nokrasars wepaseHcTRA:
af [sinz—sing| £ jz—y|; 6) py™ {*’ vy =g" € prHz -y, “l"°<y<z I(P>1

—b 4 _d

<<

n} |arclga = arcigh| < |a = b, r] 3

cecan 0 < b<a.

4 Tlo dropuyae Tarpansa, MeeM:

ajEinz —siny = (T — y)cos§, eTRyma sin g > sinpf = |cosE||lz = w| £ |5 = 5):

6 2 =yt =" (p - y) v <€ < T, omiyma {z—wpy" T €20 — o S (2 - glprt;
B} arciga — arclgh = —,{u—ﬁ) oTkyRa |arctga — arcigbl < |z — bf;
fllia—lab=1ta—b) a<é<bhomyma St S o

91. foxasare, wro ecan yruma f auddrepenumpyema, Mo He OrPAHNTERA HA KONELHOM

¥ Ju, B, T0 e np f' ragme we orpanitiena wa MHyepnane la. B,
A fycrs dynsuns f mupdepersmpyema na Ja, B # He orpanKseda npd & — b —1q,, Bom-
MeM np Th (Tn), exomantywoes x b caena, Torma cymemynr‘rmn

Homep N, wTo npu Ya > N sumoanseTcz HepasedcTno |F{ra)] > A, xaxis 651 A > 0 Nt G,
Drurcupyes moboe drcae m o> N W PACCMOTPHM IPM B > m paakocts f(Ta) = fizem ). Tpusenss
Teopewy Jlarpansa & QyHEUMH f Ha cerMenTe [£m, Tn], HAXOmMM

flzn) = figm)

En = Tm

= £ (§mn) BT

e T < Emn < Za. [Ipet gocTaTOMHO GOALMIME ¥ AeRAR HACTH, B CHAY YORORHE Bamavy, Oonbme

sloro o WHERA, OTEYRL CARAYET. HEOrPaHHYeHSOCTE Tip0Ms-
Bmulouf'npnz—-ﬁ 0. :
Ofip ¥ HO: M2 HeoTp: TH HE
CACIYET mpumumm‘h q:ymuwu Ha ITOM MHTCpnaac, HATpHMep: f @z — \.-"_ 0z < a e
92, Noxasats, uro ecan b f mmdvpep P né mom p e, o]
M
lim  f' o,
[ f(e) =
TO
! lim f—(—lg ;'0,
Er

T e f{5) = oz} npu £ — +oo. -
4 Oycrs {a: ) - H AprysMeHTa TAKAH, MTO In —
+oo. Torpa ¥e'> 0 SN ¥n > N cnpapenaHBo HEPEBENCTRO y b

e« L B¢

!lpnunpyeu wg > N W, s3sE 1 > mg, nwueuuu napeuy larpasma x dyusuun [ He aTpesRe
Tnygs En

flza) = fiz

En = Fng

=|f (Eanal,. - L)

e Tny < Enng < Fa.
B cuay nepasewcraa (1), wa (2) tueess . i

f;n}-f[xn.l‘-c £ @

Tn —Tng

Ha (3) monyvaem Hepanewcraa

Lo (-m)jeldliali(om)n o

Tm In
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Tlpn &o. LN i

P ho
f T
s
2"
1= '—'Ll) § < ;— BEETNa MPK % > fig, TOIGa, HCAGABIYR HepaBencTBe (4], npw no > N w nps

ApeTaTouno GONLIHE 1 > ng NOAYYHM HEPABEHCTHO

f{tn) - 5)

itk FH}“JI < e

¥ {xn) — Bec [ CTh, BOE MHEHE KO-
Topoil NOOCMUTENEHE, To HMeeM

Emdo

( lim liﬂﬂ) = (f(z) = olz)) npu £ — +o0. >

93. Moxasars, uro ecau ¢ f andpdey P B GeckoHeMHOM WuTepBate Joo, +oo]
u fz) = o(x) npu ¥ — +oc, Ta ,
EJ:J 1fi=)l =
B vwactaocT, ecan cymectayer I.il“n Fllz) =k 1o k=0

-« Jonyctum, uto
A#4,

Toran ¥e (0 <e < A) 38 raxce, wro np 1 > B BHNOAHAETCA HepaBeHCTBO

=)z A= 1)
Lo I B E-N TP 1| pemy [Tarparsa k Pymeoun § Ha cermente
[CTH z] oAy UM, BO P (1),
e fE) o ez Ame, 2 <t<n @
1L B Hep cree (2] % mp NP £ — 400, MOTYIHK
Limy M A=-g,
I=feat T

a 910 npoTHBopeunT yoaoruo f($) = o(z). Takum ofpasom, A =0, 1. e

1£1(x)] = 0.

=
Jonycrim Tenep, wro cymecrayer I.hr Fiiz) = k. Torga nas nponIsoarkod nockelons-
Py

TEABHOCTH (T ), Tm = 0, Tin — 400, wMeen
lim f'(zm) =k,
m——
Toe Ve >0 3M Takce, uro npu m > M BEMOAHIETCA HepaBeHCTRG
k=t flom) <k+e {3)

Basn > M nom > g, MoaywHM, TPHMENHE teopemy Jlarpansa k ynrumn [ Ha cersente
[zm0s Tm],
Lemd o Hm) o i), ey < <5
Tm — Emy
Ha nep {3) caeayer
ke LEm i ALLIT IR I (4)

Tm— fmg
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S L,

[Tepexoia & Mpeleay s wepaneHcTae (4) npu M — o0, NOAYUHM

k—eg lim ﬂlgk."g.
me=tos  Tm

Nockoaexy 1.im 1-?-_3-‘ =0, 1o mosywaes k— e £ 0, k+e 2 0, oTkyna, B CHEY TPOHIBOALHOCTH
£, CHEDYET, o k=0 m g
94, [okasats, 4o ecan Q}ynlu‘u 'F wempephmya Wi carnente [a, b] HMEST KOMESIY I TPOK-
'

WOAHYE BHYTPW HETO W HE RBARCTCA ¥, T B HHTEpRAAE Ja, ETCR, Mo MERLILCE Mepe,
GEMA Takad TOMKA ¢, MTO

=)

1f' [C)I >

« Pass "

T3 < . <x.,_b TIORY Y AEM

p cerment [a. b] Ma n vacTeil TouKaMM 8o = Lo <z, <

£33 (zus) — fizl.

im0

£8) = fl@) = 13 flza) — £(2)

Ho hopuyac larpanma ameen .
Hriga) = {ﬂ}-f’[é}m-. no<bh <y, 1=0a-1,
rae Aty = Tir1 — £, ' o

Taxnm abp 5 x nep £ 0 i
o A=l ] B
UM - gl renan 0 0 T
i=0
thywxyus f oramvHa o i yer' Takoe ceruenu [u, B), wre
cpemn ancen | (£:)] wai oTEN yas, v IF(£)]. Torna

H3 (1) MEAYHHM CTPOTOC HEPABCHCTEO iy (08
i!lﬁ] flal < if’ (t)l—iﬁﬂ =@ -ﬂ}h“(ﬂl

R I

oTkyma | f(£)] > =M g oh p [T

()

85, Jloxasars, wro ecnu dywamn | wnger. uopg . pgllaulaoo-;lqn ua cermenze [o, b] u f'{a) =

£'(8) = 0, o B wnrepnane lu, b cymecrayer, mo menvinel e, ORNA TUEA € TAKAX, “TO

ez ‘—![, T £(8) = f(a)]-

4 Ecan f(z) = const, | wasa. [lp -Hno 'ﬂ‘n pyrkimus foorawusa
of moctosmmoil. Ha ycnonu }"{a) = fi) =4 t.nm"et*,"ﬂo f 0

B Koum i x fme: s-—al—}-ulcm‘mm
In, 2wk ()ymuuuu fwmw: :i—- Iiv_“ﬁ wa-carpenze, [2£, b], noayuaeu |
80 (334) - 5(e) +h
oo 4 - —(ﬁl‘ a<h < 5-5—;

2UB - £ (5) | Fla)  ewd

= b <h

Cruamssas Nonywentuie PaBencTna, HAXOZHM

Mol f0), [ a3

b= a? “E-a



§5. Towhmﬂmh— i 153

Mocxoarxy f'{a) = f'(b) = 0, 2o wpasy® wacrs " MOXHO ® e
E;jf_‘% _L..l M M‘—‘f (m)— !'{m) (2)
meak#‘i{ft.&tm(‘i“‘" # H ! it w...\l}:y'{mn['e) WMEE
ps Jﬂ—‘“,}..,f: SIS,
llpqmmmnu o' HB R ﬂa}"[l ‘ifdtieson dajNad ao¥hsaieiindruo Thumusmiio: ‘touxoi &
MOMeT CAYMUTE KIGad ToUKa unTepaana g, ). B cuay mamero npemnosowemi, xorx 61 s

w3 ucen |f"{m)] wan | £ ()i ovamand o7 wyas. Ofoawamyn
|.-"’{a)| = umilf"(-.n I.f"[w}l!

ﬂig’;{}l < eu‘:«)k

> ey - o

(amax p ne 126N, TAK Kk caywail, korma {f"(m)] = | (m)). »
96. Moxasars, wro ecau sexop-hymxina £ : R — E® mdeer nenpepianym nponasomnym Ha
cersente [a, b, To cnpanenanso NepanencTeo

IF0) = fla) < bl mpx I,

& F oz (£(b) =1 = Edbepenprp, 2
ik narax Tarenrs mpemsintort SR 1 ot St o n?:e::l]’::.: "a’;é] %

Torna wean

OTEYAA

Takoe, ¥To
. F'(g) =0, nan (£(8) — £(a})] = (£1(€), (F() ~ F(a)}}(b ~ ).
Ouennsay obe vacte noay paBeHCTER HO K Mep
F0) - flal < (@O —a). (1)
I ¥ I} ua fa, ], T0 o Teopeme Beitepmrpacca oWa WpHHHMaET

MAKCHMANENOD JHAMEHHE INAX II"{‘:ﬂ ] mmpnik Tovme z € [a, 4]. Caenosarensno, |'{€)] =
max [£'(z)|, u Ha ccnomam (1) noayyaen foknaliBacKoe HepaREHCTHG, B

97. Nowasars, uro ecnu pektop—dynxmus F : R — &2 a) nenpeprasua va [z, bl 6) mudipe-
penuupyeun » unmpnue Ja, ¥; 8) nponsmommas F'{z) #0 = ® la, b, ro 3£ €]a, b Takoe, uro

W

I0E A — HEKOTOPAZ NOCTOANHAR,

« Myere F @z e {f{2), gfz)), {f{:} g(z)) &€ E°. Torma dyeksuu f n g, » cway yciommi
a) W 6), HempeprBHM Ma cermente [a, b w pwpdepenunpysmut B unrepsane Ja, b[. Kpose roro,
U‘{ﬂ]i +(0'(2)° #Omay 8). C Ao Teopeme Kows, 3¢ € Ja, bf Takoe, uro

LF1b) = flah)e’ (ﬂ f {.s}te'{i) ~ 9(a)).

Ecau, nanpumep, f'(£) # 0, To
F(8) ~ () = (F(b) ~f(al, 9i8) - ata)) = ﬂ”—”ﬂu'm, 7€) = AF'ig),

f1g)
Tae
am f0 = flm)
(iG]
¥ naz it p

191, Yoenureca na npusepe byHEUHE f g, 9, 4T0 MK oIHO W Tpex yeaowni reopesm Poars
He ABISETCHE HSANITHHM, ©CITH:

1 1
. =t eema<zab,
0, ecAanE=a, =0
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gireslz], =125l prreesing, agm;;.
192. [1as nexvop-hynxups £: 2 o (zsinz, zcoaz), £ € [0, 5}, Hajitu Takoe § € ]I}, %[, wTo
x *
£(3)-to)=23re, rer
183, Joxasate, wro ecan f € (™[, #]), ro 3¢ €la, b] Taxve, wro

l2) = L (5} = Lpriiumsa(2),
e
Wmpi{Fl=(z—ma)iz—1) ... (T —2m), e=to<T < ... CEm=h

Lmix)-éftn).._;-—ﬁﬁ%%m-

| T——— 21z e f{2) — Lz} — k{Elwmis (=), e k(Z)
nubupacTes w yeaonsa z(F) = 0.

194. Mycre sextop—pywkups £ R — E™, n = 3, P P Ha cer-
mente [a, B], < b, Beerna an momne nafite raxoe £ €la, b{ HTOBH m'mp f{b} fla) Gun
wonnuxeapen {£)7

PaccMoTpeTh TpHMeR

fiz) = (cosz,ginz, z), zE[0, 7]
195, Cnpasenausa ax Teopesa Marpasxa nas pudd HA [a, b] doymm-
unn f oz~ fi(z) +ifa(z), roe i = =17
PaccuoTpets npumep

fizreconx +iging, € [I}, %}

186. [ycre £ — mud Ha Ja, b] pexTop-b Taxag, uro £'(z) =
0 ma Ja, . Yro mommo cxasaTe o dysxuun 17
197, [yers A — puipchep Ha P Ja, Bf MaTpHuHas hyMKUHA Takad, YTO

Aliz) =0, z €la. H. ‘-lmuomcmanomm- AT
198, [ycre - :.—-:—%.rﬂe}—

: ua fa, b] @
npitem ['(x) # ¢ [aa saukoro § # hyukamy f na.irn 1o MnoskecTne X C [e, 3], naa xoroporo
ANHNOIHSETCE HEPAREHCTRO
lelzt— olw)l < 8z —5l. = peX,

BCIH:

a) fisr ooz, mt s€[0,3]; 6) fizmatga—1,8=}=2€0, ]

100, [Iycrs o : to f{g) = F(8) = F[E)z =~ c}-...-ﬁ"’(cli'—;,fL-A[a-a}' tefs, zlp>0,
A = congt; pywxuns [ umeer (u+ 1)—0 ny Ha [o, £]. wre ¥p > 0 3 €la, 2]

W Takoe A T .
1) = 35 582 - a4 (355) 58 400

(popuyaa Tefiaopa ¢ oCTRTONHEM ¥IEHOM B 0Bmei dopue).
200. [lycrs marpuasan dyuxnus A @ r  Afz) pep! hepenunp Ha CeTMENTS

[, B] w |A[z}| = 'é Jais (2)P, tae ay(z) — saemenrs Marpuust A(z). Torna enpasenzuss

oREHER

|A(b) - Afa)] € .%I—l'(sllli ~a).

HerasaTe 370
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201. Jlokasate, wro-ecnn sextop—pynsiuni £ K g RERPepERIGS H3 GerMenTe [a, 3]  Audppe-
pemu(pyem.r B :nrrepune ]a B[, To 3( €], b ravoe, wro

) - 1a), !(E}]'(E(‘] - g(a), F(E).
202. Tlyere gynvumn f 1 g BMECTE Co BONMN NPOHIBOINMMIN O R-TO BRIOMHTEAD

HO HERPERLBIGL Ha cerMente [a. 8] i wmernt ny ¥ {n+ )-ru B ne Ja, 8.
Torna 3£ €]a, b raxce, wro il = .

(sm Z L iele —s)") Fntg) m (ru) 2 £ ; gy ),{w e)-

Dexazars =ro.

& w iz p{z), rie
@(x} = Ralblra{z) = ra{b)Ra{z),
Rulz)=s(t)= 3 l{_:;gcz__—_ ap,

mie) = 10~ 3 L0

' ' - e

203. Tyers: 1) f € O] = 00, 4o0f); 2) ¥z, b €R BNMIOANACTCR ToNIeCTRO
i i Lo dE k- fiE) = M(x+0ﬁ).

3 f"(x] #0. ﬂnraaau, wro: o) econ 8 = Bz}, To Fz) = ;, 6) ecom |07(2)] < +oe w 6= §(A),
*o lim 6(k) = L.

(=3

204. Tlyers

¥ [;—+])n_g;n=—(x+9(x}} -, =0 n=1i.

Haurll TpeReAbHIe suancnns §(z) rlpu T 4l Moz = oo,

205, Iyere ynkwn £ g mudid Ha [a, b], npusewm gix) # 0, g'iz) #
0. IT_m—_;_n 3¢ €s, b Takoe, uro

play elt) |

#(E) o)
gla) gfp) |7 7O

CG

1.
wib)=glap

Tlekaanre 10,
206. Mokazare, 9To NpOMsBOAHAR HYHKIEMN

‘,.,H{ Han(inz), =0,
o,

z =i

HEMpepWERa TPH £ 2 U, opHaxo d £, cooT Fley = Fe(z)s,
0 < £{z) < T, ¥BARETCR PadpLIBHOIL.

207. Jloxaznrs, uto eca f' menpepunna i MoKoToMna wa cersente [0, 8], npietes f{0) = 0.
TO pYHELHA £ HeNpepRIBNG Ha sToM cermente {oM. mpMmep 206).

208. HorazaTs HepaeicTaa:

a) |1'-y|€|1'a|ﬂ‘—?2|ll1ﬂ-€3¢|!~ﬁ‘| Yz, v (L, o)

6) |t arctgz — y¥ arctgyl £ Moz - y| Ve, y o, 1]

200, MokasarTs MepaBeHcTRA:

3 [MIE —cony| € e -yl Voo w €] -, el

X
5) 1—_5 & %‘ < flz— gl Yo, 9 & 1, 4ol
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21 1 wTo Gaen i1p dhopmy

l'-»i-l =ge” ;_q =1,

CEONATCA ¥ KOPHID YPARHEHMA & = £, ecan 0 < g6 < I
211, [T uTO onpdneagemae bopMyTol

Ko = AXn 41, Ke=(, 1", I=(1,0)7,

rneA—(

m e
P

), 2B X o= AX 4 Loecan of < £,

§ 6. Boapacranue u y6nsanHe q:_vnnulm

Hepasencrsa

6.1. Boap uy ,

0 ymeyus f =2 soapacm axi el (yOvaamw ed) we cezmenme [a, B
ecau f(ra) > Flz1) (wau coomesmemoesno f(zz) < (1)) ¥o1, 52 € [0, ] wzy < 22,

6.2. Kpurep P (o L ;

Has roro sroGu yio i G yiG Ma TRe X mp VE
[ {v6 ) Ha 6 F: , wrolig yozEo-
mul a) fliz) = 0 (f'(z) £ 0); 6) f° (;] e oﬁpauae'rcx B nynh MR M3 KaKOM cermenTe [ee, 81,

: Hacte mp Ko, Ao Xy

Onp T® 1 YTEH 6 _ 3 1:}:_\'l|)qn(ii

98. )" £ ;—’ T v s B

< ]lo,cm'ug Fle) = 22755~ zin 2} npn e ]0, o [\m H mmepnm ]0, ,:2 [ iy

f Bospacraer, B umeplmu F-mo, 0w i-r?‘s w-‘-qu p f i
¥ na W3 aTHR ~o

99. fzrz (‘/§+in[m1),gcn £>0n oy

- IIHWPmmpn Fy noayvaes

m)-ﬁ;Lr'm'(l.'.':i':j""";;;,' i

oreyma f(z) > 0, ecaw sin (In.s + ] = -ﬁ Pemas nocaegHes HepabencTED, HAXOTIM mﬂepaa
A BOIPACTANME chyHRMu [ el
B ]e-ﬁnnh zﬁ'“"[ )
: L M :
dyuryun f yEumaer, nockonsky Ma mux f{z) <0, k€ w

s

A Iz
B surepsanax ]¢ TR i [

100. [loxasats, 470 dyrxuns ! o [Tk = | BOSPACTAET Ha MMTepmazax ] — oo, —1[ B
10, 400l . o : v ; s g
-1l wTo B P x np & nomosuressHs. Hpu z > 0
i i I ST .
Fin= f(x]_(ln[x-l:lll_-lna:— +]:], _
"_r pop : TP amer " !-tlnz ua céin : [z, x4 1], noavumn

Lx
I.-(:+1)—l.:_j%. m x.:eu-n Toa
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; ; 1 )
B cHay Sero f(s}-{{:]{;—#) >0 npw x> 0.
HOanee, nyctn —oo < z < —1. Torna

@) = 5(s) (1at 1) ~ - -—)
rae t=—z, 1 <t < 4oo. [lo dopsyae Harpanns |

1
Inft =1) —lnt = ——, :
n(t-1)-lat=—
me t—1 < & < i, nosTouy f‘(!):f(—‘)(rﬁ—#))ﬂl‘pll{‘(-}w‘ waw f'(z) > 0 mpm
—o < TS =1, w
101. 06; nw it g noi?
4 He ofmaarensie. Dywmina f : £ 1 Ir + sins Momotonuo' sbupacraet Wa soait THcaoBol
TpAMOR, MOCKOALEY ce mponasonHas f': £ = 24cosz nonomKressta Yz ER. ‘B-mxe BpPEME CaMa
P Ha puane |- oo, +oof, He »

102. ’]:[on:lam YO ECAN @ — p ¥ P s
(=) < @'(2) npnt £ 2 20, 70

£z}~ flza}l € i{z) = (zo) mpm ¢ 2 20,
Tars rwuurpnmxym HHTEPRPCTALNIG ITOTO (akTa.

xy fuep sceM ¥ P Koumm o cp
MM, TO CAp i iy il
fl:‘} — flze) ﬂ_]_
COEFTES] I 0] R
orxyma |fz) - f{:u}l £ |wlz) = plre)| = (2} = piza). .
l"couerpnm \ HTO MpHpR i Jundp-
def i dhy Gyler He scawoil apyrofi mudrdiepeumpyesai
@ AIH P & -
103, HOyers o f nenpep B The 4 £ & < +e0 W, cwepx Toro, f(z) > k >
0 mpu * > o, rae &k — nocroawxas. [Joxasath, wre ecan f(3) < 0, To ypankewne f{x) = 0 naeer
CARH H TOIREOG OIHH it xopeus B P “T“' a - ﬂ*ﬂ [
«Tp peny J1 K f ma cermenre [n,a-‘-m*:ﬁ],nuejm

I3 ¢+|ﬁT“}!) ~ fla)= Ek&nf'(a+0|ﬂ: |), D<fal
Hs yenomns f{z) > k > 0 waxozus

; (n ¥ Jilt'ﬂ) - f(@) > #(@),

(e ) o

@ywxuns f Ha kOMUAX cermenTa [m, a4 Jﬂl&ll] MpHHAMACT JHAMEHNE PAINEIX SHAKAR, MOSTOMY,

OTEYRA

ne Tecpese Koy o NpoOMemyTOMHME 3NANEHHEX, CYMECTBYET Takas TouMka £ € ]a, LES mfll[,
wro f{£) = 0. [lokames, W7o oHA ¢AMNCTBCMHAS MA TOM WHTépbate. Eemn nonyorurs, wro ma
HEM WaiaeTcR Takax Touxa €, wro f(&) = 0, o no Teopese Ponas na uwrepsase €, €[ {ecaun
£ > £) wan va wnreprane J€1, & (ecan & < £) waitnercs Takax Touxa £, o f{€) =0, a ero
APOTHBOREMHT yolowum [z} >k >0 npe z > a. »
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104, okasars, wre ecnn: 1) dyweunn ¢ 0 ¢ w-xpamno mwhdepenunpyens; 2} ¢'*)(ze) =
¥z k=T R =1, 3) #'™z) > ¢ (2) nps £ > 2o, To enpaBenTHBS HepaReHCTIO (2] >
wiz) npu z > £y,

4 Tpsmennn & dpymiumi ul®=1 = G0N glv=1) reopeny Narpansa o cpeanen na cermente
[ze, 2], Hueen

) — P ) = M) (e - 20},
OTEYAL, B UMy yeiomi 2) - 3), HaxomuM u' "7V (2) B 0, £ > £o. ANAROPHMMO MOKASMBASM, WTO
wl" M) > 0w a, w(e) >0, 1. e () > $lz) opu T > x0. B
105. 1 CHERYIOUE HE

a) e = l4enpur#ED 6}3——-cln[l+z)<xnpus>0
3
u)z-%ca’n:<:npxt>0; r)tg:>z+Tnpu0<:<5.
i i
) {2 y)e > (2 4y T npuz >0,y >0 kb 4.
11}060:311&«»(5:;{:}-0,ﬁ(s)-l+:unue«as,mw(ﬂ) &(0],;’(5)?0(3]“’“
* =1, xa oc , u10 w{z) > ¥z} opx = >
flosaras = = =t npu:so mywmu
@ty=e™", $(H=1-t tz0
Tockonsxy (0) = $(0), @"(1) > ¢'() npw ¢ > 0, 70 @(t) > p(#} npw ¢ >0, T ¢, " > 14z mpx
x <l
6) Oboannuum

2
g:[x]:x-’?. V() =h(l+z), nz)=5 =z0

Ouemnano, (0) = ${0) = y(0), '(z) < ¢'(z) < ¥'(z) mpw z > 0, ModTOMY, Ha OCHOBAMMK
NPEALAYIETO TPHMeRE, HMeeM

iz} < ¥(z) < niz) npr = >0,
B} Moakayiacek oBOIHAUCHHAMN
v[*)=f—-’-i. vwizy=sinz, niz}=z,

umees p(0) = (0] = g(0}, '{z) < ¢'(z) < #'{z) npx z > 0 n z # Zkx. Ha ocxomarom

plz) < wlz) =y(g), =z>0, r#2%kx, EeN
Tips z = 2kx Wmeem nepazescrsa

.3
zkw(l-“')uqzkr,

6
T. e p(2kw) < @(2kw) < w{2kx), k € N, Taxum obp , npu x>0 x
Plz) < Bz} < wiz).
r) Ofosnasomm
[ *
ple)=tgs, lz}=s+-, Ogz<
Ouenumis, p(0) = ¥{0), '(2) > ¢'{z) mpu 0 <z < 5 (7ax xax @'(z) =1 + g%, #'iz) =
1+, tg'z > =¥ npu 0 < z < £). Momayscs MORmEM Y1 T8, ¥TO

ele}>dzimpr 0 <z < §.

£ i
A} Hepasencrso (7 4 y")a > {x' + ")ﬂ apM To6nx GrKcHposaxtEx £ > 0, § > 0 u Boex
a, 0 <o < J, SKBMBARENTHO HEPABEHCTEY

()"
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Jaa : W S = 4 W PAENTEHM duep

wizre (f 415, 0<z< 400
Er npoussbinas’ C o .

T {z]

Flat (e . e(zm) o @)
(“(H-t‘} T e )"‘.?{uv) r_]_]-H‘ e

oTpMiaTETLHA TPH B € 3 € oo, Roatouy dituns g yﬁuner c.mnmmo. w(cr] = w(ﬂ) npx'
B <oed <400, T e CIPLBSRAMNEG HEPABEHCTRO

1 R

5 AL

} (= +5%)5 5 (2" 4 47)" :

mpH & = 8, p >0, 0 < o <' @, o W TpeoBasocs ToEAIATE, B
108, Mokasate, uro npu = > 0 cRpasexTHBD HEPABEHCTBO

: - (Hé)_'qm(ui)’“,

A4 Fean BO i, To, ®i0, IPHOEM ¥ HEDARSHCTRY

1 L 1
41 <h(l+;) <;'
KOTopoe TpefyeTcs MoKasaTh. l?&mmu } =1, t = 0, moayyaeM HepaBeHcTBO
1_H<1-[1-H}<r

Hpanas ero wacms g 105; TENEPE AERYR WACTL MopaBcH-
cTea. OGoanauum (i) = ‘“. ‘G(i} = lz(1 + ¢) ® paccmorpum byumumn ¢ n ¢ npe £ = 0,
Omemngno, @(0) = $(0), #{1) = W <ty = m npH ¢ > (. CaeposaTenbHo, HA OCHOEAHHM

p o B e 104, MOAHO YTREPRIATH, Yro p{t) < ¢(1) mpr £ >0, 7, e
;l— <lu {1+ L) npi 2 > 0, wr0 ¥ TpeSopraocs poRaTaTE. B

. 107, Noxasars nepasencrsa:

a) 7 —1 > ofr — 1) npw o = 2, z)l

6 ¥T— Ja< Yri—unpnn>l, 23en0;

B} 14 2ns <" npuz >0

41\} Dﬁuaua‘mngﬂ[:]-x =1, gz = ale—1), Iueleeu p[l) (1) =10, ') > ¢'{z) npu
Wzl . Ha T TBa, pe 104,

B wiz) > wiz) npw @22, =1
.'6} ANANOrUYHD QOKADATEALCTEY 4) KMeeM TPH 8 > 1, 2 > a = O0:
ple)= ¥i- Vo, (=)= ¥o—u, ofa)=p)=0
#lz) < d'(x), nosrewy  plx) < ¥(x).

8} OBosuauun o(z) = 1 +2lnz, y(z) = =¥, samevaem, yro MpM = = | sMavcwna thynsumi

P MY COBNANAKT. A npM 2 > | BRAGAHEHo Wepanéwereo @'(r) < (), nosToMy Ha ocHoRanMi

pa 104 cnp P B0 2{z) < ¢(z) mpu x > 1. Tyere 0 < =z < 1. Torpa,
Ooaaraf = 5‘ 1 <1< oo, HMeen

plefml=2mt= (), wle)= =60 el =wiL=1 g1 <),

omeyna @it} < vt npn 1 <t < oo, roe plz) < G() npw 0 < 5 < 1. Dpunas eme po
rannmnne CHEBMINCE PRBeRCTEO (1) = (1), NEHXOXHM ¥ BUBENY & ToM, 4T6 (2] £ wz) ¥z =0,
| WTO H TPelfuhajocs QoKasars, b
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¥ Arx caMoc & pat

Hasirw wrrepnann BOBPACTAKHS CACTYIOUK hy HEiHi:
13, f: p—-am“j, 213, fire o, >0 214, frzesx (14 5)7
216, f iz arth , L f = =
i m 218, f: X =V, e=tlnt, v .
217, f X =¥, o= 41, y=exp(VIrt —sint foust?), 0515 5.
218, f: X =¥, e=a(t—sini), y=a(l ~cost), 05t g 2x
219, f:X = Y, £=asin®t, y=bcos’t, 0 St < 27,
220. fipm 5. BIL frpee e, 32 fipsing.

223.f:.\’—.‘r',¢=pm‘p,,=psin¢,p——lw,p;;n

224. f: X = ¥, z= poos(4p = p¥), y = psin(4p = o°).

235. f X — ¥, ' 44 -ny— 0 (y >0, f— maddepespyeras dyskuua).
226. f: X = ¥, 2y =2 ' =0 227, fi X = ¥, p 4y =za®T,
228. f: X — ¥, 5+ y— cos(z + 2y} = D

H Ha Th C chy R IR

229, fixv (24 5)In(l +5) - 2=, 230.]::»—-;@,;;].

£l
23 fiX =Y smmnt—t4+ T, pmatt — 6t 41
B3L. pmoptge, ¢ >0 (p ¢ — noaspume ¥OOPIHRATE).

233, 4 5 na orpesge (1, 2} dymxrwin; a) f:z o [2]; 6} f 50—
(z=1)z}; ») f:z =z, ccan 2 € Q7

234. JoxasaTh, 4To cyMMa ¥ np yHEIMIH, OXHR M3 KOTODEIX
MOHGTONHG BOIPACTALT, 3 APYTan He Y6 | CCTB o Boapac

it casnyomme

235. A—'fﬂﬁl ::t} =0 apr z >0,

236. mmh(n‘}-ﬂ-’(n - ﬁw-p“:-o.

237-:—‘,—."1- Rt <snz<zs-F4Fo . bfean 20, nell
o
238.1——+4.—,.. “_‘,}_Sml‘ﬁ;l——-lv..-‘ﬁ'“m,,NEN-

280, > l4r4 S 4 42 20, nel.

240, winz £ L [l‘—z},l‘lgzél 241. |'.1:;¢;:=Ql——,-‘|ae|(e
Mz‘sits:)‘—njmogsg‘; 6)tgssv—npn gz<-

243. "—gu+"-(°;2[s—l}z°" =1, a;;:! 244, sinzrtgr>2r 0<r< T,

n
245. 3 <14 dmnpuicrce 246, 3 BE o0 2o
! . Ll
247, Oycru &= (a1, a2, ..., au), b= (b, by, ..., b,), ¢ — mewropu wa £7. Jokasats, qro
Tora - :
(A F E)
det| F B G |20
E G

e A=a?, Bmb?, Cme?, Em(ac), F=(ab), G=(b )

348, Tlyers Im-wpempymu[a B, fla) =0 u 34 € K vakoe, wro |f{z)] £ Alf(z)|
wa fa, 8. Hoxuaars, w0 f(z) =0 ¥z € fa, B].

249. llycrs x, ¥y € R". Byaes cyurats X > ¥ (X < ¥), ecan £ > ¥ (26 < ) ¥E =T, (1a-

roe Mexny 7 P HX MACTHWHMM yIOpRAcHHBatNen). B
cauau Symen BeKTOp—G Xt (za(t), 22(t). ..., #alth),
t€fs, b, ) ra P T C[a, b], ecan Wey, 82 € T ua
(6> 6)= (ll(h] > xit)) (0 < x(h2).

P e [sint, cost, te™") moapactasr wa |0, 5[

Tax P f Hain { ), e
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250. T: t-—~(3|oo-l|+}w2lr+ﬂ ft4 m«n)

251, 1: t—( o 2 1+—!-§),

252, 1. t.—(‘ of m.qw \ﬁ’_ﬂ)

253. Marpemyo dymeuiie A 0 8= (ay(t)} (i, j = T, ) Sysen masmmats moncTomso
i () i) WA P Ta, B, ecam ¥y, ta €la, B wa {ti > ) = (At} >

() (A) < A(t2).
Has smarpui A n B corraenm A > 8 (A < B), ecnm agy > byy (u., < h,] iy,
Haiitn swrep TH IAS CIEILY U ulrpm:nux

. sin® ¢ (it . . S Y T
‘“‘""‘( 1 :’+3s‘+151)’ 5]""'—(,5*4 cl:‘i e J?
; sint+4 |sint| cost+|cose]
l’}"""_( 4+ aresin t* teint )_

§ 7. HampaBleHHe BHNYKJOCTH rpadura GyHROmM.
Toukn nepernta

7.1. Bunyrmocrs rpadra GpynEmme.

Onpepesenne. losopam, umo zpapux dugg “ Ja, ¥ gy
Ja, b[— R umeeni wa nes sunysaocnis, NGNpASAERNYN SHUD (08EPT), ECA ok Acwum & apedean
UKGUANN0Z0 UNMICPAIA N HudE (R owwe) anboli caoed Kacamesnod.

Teopema. oo pagd ¢ sHud (soepx), ecau gynr.
nus srmdy wa uMmEpaase Ja, b[ UMECm dnyro, &
nepasenemes [U(2) 2 0 (f"(£) £ 0) npua <z < b,

7.2. Tousn nepernta,

Onpepenenwe. Touxa Ma(zo, yo) zpad P f.
emics mounotl nep amose rpag A ¢ maxas oxp THE MOUKY £ 00
aficuuce. 6 My poii epadun ¢ f caeaa u CUPABE OM Tp UMEETH pATHEIE NOGPO-

BACHUA AUITYR A0,

Teopema. Tousa Mo{zo, fzn "l das womopoti xubo f'(ze) = 0, aube f'(z) we cymccmay-
em, eamu moukn Repezuba, ecxy fJ () Menmem inak npu nepezode YEpes MONKY To.

Halima np YTER BHOYEIOCTH AHAKA M TOUKKM Neperuba rpadinkos caeny-
M iy HRIN:

108. f:x—3:"-2" sz R

4 Bropas npouzsoguas f'(2) = §(1 — 2) Noaocxurensa npK z < 1 m‘puuﬂenwa i
# > 1. CaeAoRaTeanHo, cOrIacHo TeopeMe mynkTa 7.1, Ha unrepsase | oo, 1] rpadimk diywsums f
HMEET BHIYEIOCTE, HATPARIEHHYK BHKI, a Ha mrrepaaxc 1, 4oo[ — BunYKAGCTE, HANPABIEHHY G
spepx. (ormacHo onpenemedwwio myWeTa 7.2, Touka Ma(l, 2) ecre Touka neperwba rpadmka. »

109, fiz 2™ (£>0) -

« Hockonsky propad npowssonmas f*(z) = z* ((loz +1)* + L) > 0 npu = > 0, 10, coraacno
TeapeMe I 7.1, rpaduk nannol Y HEI MMEET BHNYEAGCTH, HANPABACHHYIC BEH3, B

110, Upw kakom srfope napamerpa b "KpHBAA BEPOATHOCTH™

&

~hs?
e

., h=an

ko _pigr
HMEeT 104EM Teperufa | o, ——¢ 7
: ( v )
s
4 (yna no smoky sropoi npowsscame fU(x) = 35';-:2#’:’ — 1) sarammaes, wro np
= t::g; HMEOTCA Meperuinl (P Mepexole YEpes 3TH TONKY BTOpas TPOHABOLHAA MENALT JHAK)

Moaromy Tpefyemos naserne i NOAYMHM MO PaBEHCTBA (:&: - v) - (h - WI:)‘ - A
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111. Myers ttuymn.usl f ; s B TRE 4 € & < 400, NpRYEM;
1) fla)=A=0;2) fla) <0,3) fx) = o npn > a Iloraaa‘rb uro ypasHenue f{z) =0 umeer
ONMK M TOABKO DIMN ACHCTBMTEARHEN KOPeHD B iTepnase |a, +oof.
4 o qopayne konesitex pnpamesiit Jarpassa npi & > 4 MoIydacm
flzb=A+(z—a)f{tfz)), e<h<z, n
Fley=fla) +(z - a)f"{Efz), s<f<z &)
Ha yenoses f7(£:) £ 0 eaenyer, wro f'(z) < 0 npwt £ > a, nostoMy gyMkune [ y6mBaer Ha
uurepsade la, +oo[. Ha dopreya (1) u (2) waxomms
fla) = A+(z —a)f'(s) + (z — a)i&s — alf"(Ea(€1)) 3
B euny yenomaii f(a) < 0, f"(£2(£1)) € 0, us popmyas (3] CARIYET, YTo NPH AOCTATONHO Goakuiow
kg > o sHaMelme diymruwn orpuuarTessno.  Hockonsky dyHkuMs f Hempepusuz na cermesTe
[a, zo, 10 Mo TROp: Fomx o np TOMHRIX CYMECTBYET Takoe =3 € o, rof, uro
f{x;} = 0. Dynpuna f we momer OGPATHTECE B MyAL HH B XaKOH WHOH TOMKS, oTANYHOH of =,
Tak Kak ¥SMBaeT Wa uETepsane Ja, +oof. »
112, dymxupna f Hasmbaercs sunyKaci ceuay (caepxy) wa wnrepsase Jo, b, comn nas mobx
TOUEK F1 W T3 HI FTOTO HHTEPBALA M NPCHEBCIBHEX MHCER Ay B Ag, A >0, Az =0, A +Ay =1,
HMEeeT MecTO HepaReucTio

Flaz + daza) < A flma)+ Aa f(x)

[ran BEHHO P TBO

FlAczy + Aaxa) > A flza) + da flza))
f cmla)'lla]a B[, ecam fU(2) >0 npu e < x < b, f Branyiaa
cuepxy Ha ]a, 5[ ecan )< Ompua<z<h
A [yere f'(5) >0, 2 €lo, B[, wnyere At >0 w0 Ay > 0 — NPOMIROALKME wMCAS, YIOBISTBO-
pRIOwMe yoaosuio Al + Ax = 1. Ecan #1 M 2 — awbue Towkw WHTepbana Jo, M w 11 < 12, ™
ToMxa ATy + Aafa, oMenstino, Tewwt mexay wisk, [lo dopmyae Tarpumea waees

Flazs + Jaza) — fle1) = da(za — 21 (&), (§}]
rRE £ < £ £ Az + Aeza, m
flza) = flaz + dazz) = M2 = 1) '), (2)

e T+ dazz < & < Fa. YMHOMAS NeRYK W Mpakym wactH pasencts (2) u (1) Ma Az w Ay
COOTBETCTREHNG M BHIYMTEN W3 NEPROTO MOAYHEHHOTO PABEHCTHA BTOPOE, HAXOTHM

daf{za) + M flz) = f(hizo + daza) + M da(za — 20)f (6], (3)
tae £ < £1 < €. B ouny yeaosuit A > 0, Az >0 n fU(fa) > 0, wseen
Aaflze) + M fled > fz + ds2a),
1.8 fnunyknanm:yn]q .

Ecaw me f"(z) < 0 na e, b, 7o dymunus ¢ : £ = —f{7) n0 noxasaHHOMY BRILE mETyEAR
cumiy Ha Ja, 8, n cuny HETO HMeeM

Aip(z) + daplez) > wldar + Jawa),
orxyma Ay f(x1) + daf(za) < f(Aizs 4 daxa). Tonyuennoe nepanencrso mokasusaer, wro f pa-
nyxaa ceepxy Ha ja, b[. », |
113. Toxasars, 410 dywed @y 1 2+ 2" (B> 1), g2 i85, a1z — zlnz, z > 0,
BMIYXAL CHH3Y Ha lr_mq:gnt_.ue]lﬂ, +oo[[, adymkugpn gy xs 2" (< n <), oz ingx

BWAYKAM CBepXy Ha muTepBane |, 4oof,
4 [udpope perapy Rammnue
wila) = nn l}s“" W=, e =t w0, Wi - -4

Tpw = € 10, +oof sssen spj'[a-] =0 (i =T1,3), ‘i-.[z} < 0 {k=1,2), nosroMy, Ha ecHORRNMM pe-
aoay i MoREM ¥ uTo
?; BRMYEAE CHHIY, & mmm ¥ clepxj' Ha P o, +uo[ [
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114. 1 B, MTO OTp

iy BCRIY pep H HMEET OEHO-
CTOPOHHHE HEBYW ¥ Npakyso NPUHIBOLHEE,

- I Az onp 410 f mumyxas cieay wu wnrepsase Ja, b. B
cHny orpanusennoctd f ka Ja, b, 3¢ > 0 rakoe, wro |f{z)| € c. lycre 1o €]a, b u npupamesse
aprymenta h > 0 B 970l ToMke Baf1o TaKoe, WTU TOMEW To — b W zo + h Taxwe mpEHagmeEsT
Ja, #[. Tocromsxy f CHIY, 10 CHp 3 Flzo+ B} flzo—h) > 2f(20),
kOTOpOS MEpenMiled B BHTe

f(x) — flza — k) < flzo + A) — flzo}. o)
Ha wepasencrsa (1) Doaywusm cHETeMy MepasencTs :
flza — k) — flza — (k + 1}8) < flzo +b) = fz) <
< flza+(k+ Dh} — flzo+ kh), E=Tu—1, (2)

TPH YCROBHW, WTO Toukk %o — (K + 1)k, za + (k+1JA (k = T, n — 1) npusapsesar wirepsazy
In, 8. Cymmupys nepanencrsa (2) mo k or O 30 4 = 1, NpHXOLIM K MepABEHCTRY

fiza) — _I;Emo =nh) Flza+ )= flzo) < flzo ""':l_ ﬂn[’ @)

M3 KoTopora, BO Orpann f, momyvaes ;
ic

(20 + )~ f(eo)| < 2. @
Kakons Gm s Buano « > 0, mips mcex n > [Z] umeen

1f{zo+ h}— flze}l <&, {5
ecad i yaoRzeTROpAST yoAOBHID

0<kcn.m{"““ ﬂ}
u "

Henpepabnocrs dynkunse f » awoboi towke peana e, b i
GOHOCTOR p i . Iyerr k> by > 0. Torna copasesisn HEpaBeEHCTER

a) flzo + h;:]} — fiza) = flzo +.‘: - f{to}‘ 6 flze —Tﬁ)l— Flzo) & fl=o = 3:)“- .f[‘ol_

B camon nene, aanncas by =8k, 0 < § < 1, BuguM, ¥To Hep a)
CTEY
8f(zo + K} + {1 = 6)f{x0) > flza = b)),
3 HepaBbeHo Yo §) JKBHBARSHTHO HEPAREHCTEY
Bf(x0 — K} 4+ (1 — ) f{ze) = flze — b)),
EAMIOC M3 KOTOPEIX CTPABSATHED B CHAY BMNYKACCTM CHU3Y dysxunm f.
Tarnm obpasos. gyHeumE ¢ A — Lzgrhi=fiag) yOmpaeT npr A — 40 M OrpANHYeHA CHHAY
MHEAOM _:_:' a dhyHEURE ¥ 1k — ﬂiﬂ'—t?fﬂiﬂ BOIPACTAET TIpH h — +0 W OrPAEWYEHA CEEDXY

wicaon :—:. MowroMy cyniecTsyoT Mpepetn

Jim (k) = fixe),  lim $(} = f(zo). >

115. MlokasaTh, o ecan dyHxiug { namin anddepoiitipyema b SeCKONEHOM HNTEpbaTe
Jeo, +oof m lim o_f[x] =0, lm f{z) =0, 1o 8 unrepsane Jrs, oo WMeeTcR, no MexnweR

Pleregt e P ;

Mepe, anna Takas Touka £, o fU{E) = 0.

4 B cuay smnoanenns yoaosmit sanadu 81, B uerepsane [Ts, +oof 3§ Taxas, wro f6) =10
Hockensky fiz} = o(z) Npo £ — oo, To Ha OCHOBAWKH pelllekd NpHMeps 93 saxmivaes, T10

lim_|f'{x)| =0

=FE

Torna, 8 cuny npusepa 81, B unrepnane 16, +oo 3¢ raxas, wro fU(€) = 0. »



14 Fa. 2. Maddep a OpHOH nep

¥ ans HoE pal

Haiiru PEANH TH CACTYMAIKX o
24 fro (1427~ fx, 285 f: T~ arccos {5
256.

f oo+ 3r — B
f:(»—--v':-:—;—ﬁz. 257 f: ;-—o.:—l-l-}u.
268, fi X —V s t+1F, y=(t=1) 250, f:X LY rmsht—t, g=chi—1
260, f: X =V, x-!ln!y—-ﬁnt—:ﬂ .

261, f: X =V, 1--[14-:}: y=(1+1) 2ez‘f.-\,«._.é,o<v<§.

263, fip—pmp— ¢ 0320 (p ¢ — NOIAPHME koopanuaT).

264, Hccnmnau T rpadia gy f:X =Y sananmoii weanio
j‘pullelmeuz —y - 3z* ¥ -3¢+ 1=0 8 oxpectnocT Toukn M{=1, l.i}

265. Hecnegosate Ha neperwl B myne rpad

;’nn-, z#£0, 6])";-—-{

l+—

£ cos—. T #i,
n

i}f'f‘-’ r=10.

z =10
266, [ycrs ,.f — BETTYRARA CHH3Y Ha kurepwane Ja, B dysxuna, Joxasare, aro
Fmbating o Lifiz) + flzad+ o+ fza)),

e A<z <T2< ... <Tn=b uzl
He P L] Tha:
267, B A=l o (- 2y L) neH. -
- *152.-.-‘-néﬁ[51+=‘z+--,+2u}. >0 imT n
300‘.!}]°+2"+...+n ()% a2z, neN;

B 1+i+ . 4Lgn'” -(|+-+
nn‘*_‘.!:l;‘L)(ﬂg_t_) >0, ,>u z;ﬁ sy, s, yd, >l
Ioxazate HepaneHcTBA:

271, E%)-npnn>no>l

k=1
¥ wEI rpadEKa @

1
y =0,
ju—-—-E £

272. E%";nnmngz@:
k=

¥ P ™ f:;—.gﬂ‘f—’wuancx
i
273. MTO CymMMa HCAn gy BMITYEAWX BHH3, CTL hYHRIKA, BM-
MyENAS DHHI.,
274 Jloxassts, wro dynxuns f oz o ’im’ _f..[x), z €la, M, me Fi, f i S —
BHNYEAME BHya Ha Ja, b b BHNE

276. [okasars, uro ecuu: 1} p. ZOWp +pa 4 ... +pa> 05 2) pyNKUMA [ HenpepriBHa 8
BRIIYERA CHUIY, TO
EititEasat o 4paza Eallelt  kpafize)
I( FitPat 4Pa = ) £ Pitpat o 4pa
[nepazencrao Hencena). :
276. [loxazars, wio ccan thynsuss f 1] — o0, oo — R senpepunia u manykia ciusy, 1o
Ip:zreaz +b (a, b €R) rakas, 416 Vo €] — oo, o[ cnpanentinuc nepasencao

flx) > az+ b
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277. Yncao AER fopa in wndacs Msapua diymxuun [ v vouke
z, ecad Jen ) Taxaq, o Iun e =0, !-..?0, " o sy S0 O

A= m 3 (Flzt+en) 27 () ¥ £z — an))-

Homasath, 4To ecau woe RTophic npokssonnue wucaa lsapup wenpepumnoii Gynkunx f neorpn-
HATEMLHE, TO 378 YHXINA DHAYETS BUHI.

278, Jloknaats, 1o ecan f — BuMykas Bws dryMKIGe TaKas, Uro s Lz b Ve ela, 81,
M — BOIPACTRIOWIAS BHIMYKARA NN yHruMs, onpenesenxax we [o, ], To croxcnas gymeumns
022 b f£)) Takmke ARARETCR BMAYKIOH BHHa

279. JloxasaTe, 1o econ fi, fa, ..., fo — e Ha Ja, 8, To by
Fripwe max filz) Takse mamykna pams sa ja, .

280. Eemn: 1) dynxuns f:]— oo, 400l — R pumynaa suuy; 2) fx) > 0 Ve o 0’; 3)3p =1

Takoe, wro f(6z) = 0" f(z), 2 €] = o0, +oel, u ¥6 2= 0, To dywxuma b : x — (fiz))P spaserca
aumyEdol BHra HA | — oo, +oof.

281 Mycrs 8, 20, 8. 20 (i=T, k), fo. = 1. floxasate, w10
=1

3 & L]
Mal* < Ea.!..

=] vl
Oremogs, B HACTHOCTH, BHBECTH, 4T0
G gk (180 Ve, b0 (0gESI)
282. 1 b np

Bl

[}

|\‘»
-

-

L}

i|$

=
o
“aim
i
n
s

=1 =1

NOaY4UTE HepakenwcTeo [Ennlepa Rag cyms

che £, 20,8 20,

283, Yuca i, 1 A=iay), mmeay; el 1
erca BO BCEK MMCER BHIA
n on n .
=% Vaifs, Tlaf=1,
¥=13=1 =1

e T, = a, + ;. a,, 5, €R (£ = 1),

Mokasats, wre ons meboil MaTpHUR A Fpanina £ O wa HOH nAOC-
KOCTH = ABNSETCH BROywmol soMkdyroll kpumoll, T. e. oTpesok, COSARNANMEN TIGhHe TBe ToukH
KPHBOM, MOTpy#en B (7.

284, Matpiua A = [ag). 5, § = I, n, Hamrsaerca spsnmosot, ecan A* = A (1. e 6y =4y, )
flowasath, ¥To MATPHYA A SBISCTCS SPMUTOBON TOTHA W TOARKD TOLIA, KOTAA £e YHCAOBAN OBASCTE
NpeICTRpiEeT calol OTpesok NefcTRHTAIBHeH nol,

285, Nyvere 1 Sp €2 w ay, b, >0 (i =T, u). Toraa

TSR o S o4
:‘xl g ‘1‘-! + 'i'-!
Tlw+bp-t Fal™ 3y



166 Fo. 2. [ndrpepentransroe RCTRCAENHD (Y ® opHORE Tep

TloxasaTs 370,

286. M vo M C E™ pon T BRI BE" ecan ¥, e M AYE S
[0,1] 3f = M : 85 + (1 - s = . Npu s7om MHomecTso sextopon {0F + (1 — i 05 851}
HAMHBAETCH SNIPEIRDM, COEINHAKIMM Bextophl £ W £,

MoEasaTh, YTe MHOMECTES BEKTOPOR

M={fif=(zy) fcE 220020 1)

ABINETCT BLITYKABM B Ez-

287. [lokasate, wTo MHomectno M = {f|f = (sinz cose), (€ E* 051 g £} e wnaserca
BEIMYEAMM B B2

2688. [lokasaTh, "To MHORECTED

M={f|f= (20,22, ..., 2.}, £ € B If| £1)

(emmumHii wap 8 E™) apafcrcs BHNyRIEM Mnokecrnon B BT
280. Iycrs 3ag2na pywkuns f: 0 © E" — R, rae I/ — suinykaoe nonsuosectso, Pysrunm
£ Bynem wasusats smnysaoi Ha [, ecan ¥x, ¥ € U A ¥ € [0, 1] cnpasenanso RepapencTao

F(0x+ (1= F)x) < 6(x) + (1 - 8)f(¥). "

Moxasare, 4o dymrina f:x— |x|, x € E", aunyrna na ",
200. Hokasars, wro ecan [ — mmmyxnas wa I C E™ dywama, 1o ¥, € U {x, = [ETHE > TP
Zu), % € B Wi =T, n) smnoausgerca HepasencTao

f @Ia.n) < éo.ﬁx.}.

n
medi 20, i=Ta,x% sm=1

=

281, [loxasats, w10 ecadt f — mnywnas wa U dymoms w r € B, To noqMiomectso ¥ © 0
BGEX BEKTOPOR X, A0S koTopMx f(X) < r, ABNSETCH BRNyRALIM.

202, [loxazate, uTo ecau filz) vexTop-dy i B
nyxnecx ynion £, § = 10, ua wekoropos orpesxe [a, 5], To dyremna F:x — (£(z), A}, tae A
— mwfioit mocTosHKMi sewrop, A = (A, Az, ..., Au), A 2 0, #3 E™, Taske sunyena wa [a, 4],

203. [okasars, w10 ecan aylx) PUMHON G Az (ap,(2)), 2 € [a, B,

Ha [a, 8] Gy ! = ay{T), To a8 moGol noctoan-
sl it B axemenramu Gyuguma F -z — (A(z), B), = € [s, 8],
Taxme . Mog P P watpun A 1 B newumacs neawauny (A, B) -
= 3 ay(wiby, rae b, — ssementd MaTpmum B (mponeprTs BKCHOM CEA

L3

nponasegenns 8 £7).

204. Mycrs dhynsunsn a; : 2 = a;{z), b : 7 h{z) neor MEL, BEITY RO BOSP
wa fo, 8] Wi = T Torasare, 410 B 970M cayuae dyukmss F : © — (&, b)— cxanapuoe
NPOMIBLIERHE BEETOPOR a=°(a;l::), ceeaonf{E)), b= (hi(x), ..., ba{z)) — sunyxaa na [s, 4],

§8. PackprTHe HeonpefeneHHOCTEH

8.1. P P pmxa 3. Mep 1
Ecan gpywxuns f u g ony n p ToMEK @ [z # e}, Tae @ —
SHCAD MAW CHMBON 6O, # IIPH T — 4 ofe CTPEMATCR K HYIO, & Tp ' oug ey y
U B cayuae, koraa U — orpeson aed i oeH, aro 3 © anpe-

MERCTIHEM BETYEAOCTH Baws.
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B TOH oxp 3a .6unmunuuimu::c.npmm
npene)mo He aﬁyammu BHYIL TpH T #a, W 1y i nperen
lims s
e l*)
+
im £E) o lim fiz),
s gz} 7'(z)
8.2, P p i amga =. Brop I
Ecan dyukuun f o g npn # — a ofie crpemarca & Gec i, & mp Fuyg
CYWECTRYOT 144 BCEX I, TOMKH & M OTAMMHEX OT o,

npatess (f'(2)) + (¢'(2))° # 0 5 ynoMamyTOR OXDECTHOCTH W ¥ % 8, CYMECTBYST KOMENNHI WIK
GecxoHeMHEE Mpegen i

o
m 18 _ o £E)
4-.. a(z) = }I‘?. g'(z)"

To

Haiitn np-menu

116. J.un: ol (Inx+l!—.—.

(bymu.mu I z"‘l(h;+]]—r Mg:zl=—x z>0 35l yloEaersopawT
Cﬂe’.}‘wll“’ﬂ Yoenonkas:
1} 1|n1 fizn) = lnn glz) =10;
2) mx npuuanonﬂue_f T2t nr 4+ 1) (! + 3 +In=) 411, ¢ £ =1 cymecTaynT
npu r > 0
8) eymecrayer Jim L = —2: 4) (£(5)) + \E7 £ mm a0,

& ALHG. TP nepsoe COTARCHO HMeeM
+1 <
i Tz 41—z hm—u_-en-
x1 1-z =1 g'(x]}

117, fim —Z—E

a=tlnz—z 41"

Aa®viknm firr— -z ugireinr—z+1, 230, £ 1, yIOBIETROPIOT CREAYIIMIM
YCAOBHAM:

1) bim f{z) = lim g(x) =0;

1) npowapomnzie f' iz 2 ez + 11— 1 w ¢ x l — 1 €YmeCTBYIOT B HOCTATOYHO Matok
OEPECTHOCTH TOYEN £ = [

AL+ gz # 0, 5 # 1, B yEasaumoil OKPECTHOCTI

4] COrABCHD TRENEIYIEMY NFUMEDY, CYMECTRYET KOHSI WM Npagen

||m—Ll "”(In'x-bl!-a:

=1 g -v—] 1—:
ClaeaopaTearso, np nepnoe W MEl HMEeM
Lo S s CE L 3 ) ek S
F=1 g{r})  sm1 1=z ’
118, w-m 2 (- L),
s=ar Ythr tgx

< Mpeobpuya dyusmm u: 2 & (ﬁ = w.) = € R{0), xmmzy u: g SXUEITIIAL,

sameyaess, w0 Qyusums f oo — chrsine —shxcosz, g @ £ ~ sshzsinz yropaersopawT yoao-
Bitnm nepooro npasura Jlonurana. [lockoIERy cymecrayer
pihz s

lim i 2sh xsinx % T _2
e g(x]  s—bshzvibz +olchzsing +shzoonzg) r—»ﬂ s "“'.'.chx""‘-i-": cosz 3

TO, COTARCHO VRAIAHHOMY MPABMIY, w = % >



168 Ta. 2. Qadgpey HOO pyREuMi oasol HepeMeRHOE

Famenanwe, Ton paxomneman }Ill:’ 5;{;{- seomno Shao Del T il {: J)

CHEAKS JRECh, KAK B B DpYTHX Bonofmay opuMepax, yiebues (¢ B mTe b a0l TOTRE spettn) nom-

3
119, w= lin (e-x_‘r"‘m. ,"-l).
)
- ll y Aas peib

L x - ] x
w=lim (.._‘ﬁ:-"“_ ™ ")= ( tim 73727 Lim r* ").
40 £—+0 o

TO HAXOEHM NPENEShl KAA0H HI KOMIOHENT B OTAeshHocT. Hueen

o ¥
fim e 37w G =80 fm eV =g
eV p—tae

) Pl
{attecs BTopoe fonuraas 50 paa).
Jas mropoit T2 mp P R Tk B |
P P peobp © Tew, “ToGm MowHO GLAD BOCTOBIOBATHCX TpaBAOM
JMomerans:

O P
El_l:vz.x'-—: 25 ““‘.‘t"" ( ez )=rn
= o

(aeck MK BOCTOALIOBAINCE P © Te¥ y P o

aewka ). 1o Haxowgenns o = l'm:nl:ln’a: =
P

iy

MPHMEHREM BTOPoS, 4 104 HAKOMOEHHA

b= lim

o ==s — Mepace npasuuo Jomsrana. Hueen
T

2lnz-L =
I‘_,’- im __x_?‘ = lim —223
x-+o F Fekl —F 40 T

esnE _y

i, Ere =l ]
-llw zlnz ;]—}Ea t
Heoavomy ckokvarensuo w = (0, 1}, »

120. w= lim ((;gk“)‘;,Gm:g;)'.(ﬁ:]’)_
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Iax Secrouermin Manof MpH £ - § DEMCTHHES y ONPENSANTS rAaBRE we Bga Oz (O —

MoCToSHHAR )"
147, y = ty(sin £} — sin(tg 2},
- [I; neero

T D L]
tgs_:+T+Ez +:T1-;= +o(r), 0
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Heftcrourensmo, npefcranasas tgx B BHAe sin z(cosz) ™ = memoxsayx paswomennx 11—V, nony-
Haem

L

y i =3 5
tgr =sinz(l—sin’r)"7 = +2dn°s+§m z+-l-§uu'r+a(x']=
PR A LA | 2 £\ s
SrmtFowtIcwtw) t 'i +e ol =
=s+—+ 24+ o), oo
15 T B
HTO o T] i ary ihop , A Taxme THE [ Tomy-
laeM

, f : asiny | 2 4 ar
=1 e = = &
Y E(sinz) —sin(tgr) = finz + T + 5 S T w= 315

_ tg'z T i NP 23
+a)=empd G oFtgle-Grg g le-F) 4

!?,_;’2,11'| 2;’
R TE A S T T ""n"'ss -
1 2y
—m(:-l-?) +—+¢{x]=—+o{x} =0

orkyae Cr" = 35, Cnenosatenswo, =g, n=1. »
148, y=(1+2)° =1

A IpHsenan pazrowenns | 1w V. noayvaes

A
sin” z—tgr 4 86”_

3
PR R IS R I TE L e (3 - ::7 + 0(32)) +o(z) =2 4oz?), z 0.
Hrag, €' = o7, Cneposateasio, C=1, nm2 p
h
149, y =1 - U407

« Henonnays Q\-npu_\'.u ®' = """ g %0, a Takme pasaomenns V u [, naxoomm

-1
y=1-e:q.r{%lnﬂ.+l)—l}=l—ﬂ(p{% (s—§+«{x=]) }-

=1 —exp{—%+€l[r]}= i- (l— §+o{x)) +o(zr)= %+o[r). =0

C'x"i;—’, C=%, nw=ml e
150. lopoSpare koadguumentst A u B Tak, uTo6u npu £ — 0 GMI0 CAPANETNMRG paneH-

cEeo
14 Ar®

fgr= e

3 +0(z),

 Umeen

coszT 1+ Az
snr 4+ Br?

oreyan (£ + Be'jeans = {1 + Az’ |sin 7z + O(z'). Honoasays pasnomems 11 n 11, noxyumen

4 3 5
(x4 B} (I -G+ +0{=‘)) = (1 4 Az?) (. -T+5+ 0{;’]) +0(z"),

clgs =

+0(z"),

oTXyna

5 5 A
:—I+U[r']+B:J—Bz‘T_: %4. +0[::)+.1= —ix +0(z7).
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B8 1
ﬁ'?’uo-- oTKYAA A——— H"E [

151, NMpu vasux sospduumentax A, B, € u [ cipamenanps npu £ — 0 acHMnToTiaeckas
ophyaa

URenosareasyo, =

14 Az 4+ Be®
= ¥ Cry pa tOEN

4 Hueen
c'(1+Ca-+Dx‘]=|+Ax+ Bz + 0{z"). {1

Mockoarey of = 142 + 5 4 £ iy et T +O(x’), To M3 (1) noayuaes
2
(1 tr4 ’?+% + %+O[s‘)) (14 Cx + D2} = 14 Az + B2” 4 0[2%),

CTRYAR, 3RTHCEIEAN B PASNOMEHRE SAeHE 00 % BRIGMHTEARHD, HAXOINM

2
1+Cx+Dx’+z+(.’x‘+Dx’+”,? ?z +£r*+—+z—’ ‘+T=1+Ax+Bx + O™y,
Crrcioma, npup iy Thi MpH X CTEMEHAX T, NP X CHCOTEME YPas-
HEHIH: i 4 b c

o e Ll ik kel 3
C+1=4, D+2+E—0. D+c+?-B, z+6+24'0’
PEUIME KOTOPYIO, MOay9aes
v 1 e | 1
A=-, E_ﬁ' O==z D-—I—2.b
152, Cuprax |z| magoit i, P 6 dpop nAx caemy-

AKX BRIPAREHHH:
afidx _ afi-z b2 ;
N yiz -y e re=a)
4 &) Monkaysce pasaomensem IV, nonyuaes
1+z 1- 1 =7 ¥ L &
1[‘m i, :,l'H_: =14+ (1=2)7F - (1 — )51 +2)7F =
1 1 1 2
= (] haE a—x‘-{-o{xa}) (1 +37+ E:? +a[t?}) -

=il e I W (1-ley 2 =4 Iyt
(l 3F- ¥ +ol= ])(l 3+3* +olz ])-3::+o[:]...];—.

6) 1 v, * nput
in2 In2 i0tis2 70
= = = . Fz = ] o [
m(14:5) - o)
153, Bexrop-dynxumme 1 : 2 — (I . “"ﬂ. mlg:), = € R\{0, —2), pasaokars 0o weanm
MOLOEMTATENLIM cTemensn Gxnoma £ — 1 Ao waena ¢ (7 — 1) BeasnHTe b0,
-« Hexomos pasiomenue Moker GLTH NORYYERO B P P pop Teitnopa

naR BeKTOP-DYHKUNN {cM. NyHKT 9.4):
(=) = £(1) + £'{1){z ~ I:ll +1f“u}(x =1 +Ra.
Mockoasky f{1) = (1, §, 1): £'00) = (=1, &, 1) f(1) = (2, - &, — 1), 70
t@= (139 + (15 -0+ (i F ) -1 4,
rie Ry — ocratosami “mrex » xakok-iubo gopue. b



ook O SPopayaa TeRRODA .. wotiip

Aas

Paanosnrs no hopyyne Teiiqopa coenyomme lhrwum A

330, f iz (sinz)™* z > 0, B Toume T = 1 mmc{:-—l) BRITCTHYEESHO.
DeTaToMHER MaeH B3aTe B Gopue [eanp. :

331, [z tg(z+7°) B Touxe To = 1 A0 MaeHa ¢ {x-l} sEmounTensso. Orratoami
wien s, B diopue Teano.

L. Frrer B2ox >0, mapuke g0 =
Lnen BaETe B gropme Heano.

333, frze 2™ r €R, B'tovike 2o = 2 A0 wAeHA C {2 = 2)® sxammTensno. Ocratowmei’
4eH BaATh B diopme Jlarpasnma.

384, f:z = zarctgs, r € B Brouxe zp = | go vaenac (z—1)° seamuuresno. OcraTousic
waen paETh B opme Konm,

335, f ¢ o= T—tFamsing, || < 1, B roune To = 0 Do uAeHA © 25 BXMOMHTENRHO.
UcraTodusil wnex BasTh B dopme I'Iealw

336, .3 (cos(sin =), sin{cos ), ™ %), 5 € R, 5 Touxe 2o = 0 o wnena ¢ z*.

337, £z (fulz), falx), fa(x}) B TOURE :o =10 go waewa c = rae

filz) = 240, fild) =3
L) =5 g0, By =-§ fafz) =amhs

loasayzacs nokaaunoi gopuyroit Maraopena, TOAY'HTE PAMIOKEHRN IIo WEALIM NOSOENTESE-
HEIM £ o uaeHos G o MM BRCLR! c

1 ne unena ¢ (z —1)° memrnrreanio. Ocrarouit

ain g, R
0, P
330, 71— e M Cnpapeniuse i pasaomene

el = 1 e 4 ;—‘ + b +a(z*")?

340, fio—4{ ¢ &, THED, (o wnena c £'%).
o £ -l

Cnpapenammo an pasnomenie

. 1 1
"—1——:|.;.2 ‘-—...+{—-1]"m+o(;§=)?

341. f: Lrmit— £, y=it -4 (no wienac 7).
342. f: ‘ rm dtqosint, yo=e' (no wmenac x).
343. f S =t -ttty =4t — ' (mo waewa c 27}
add, Ly +y—x=0 (g0 saewac z°). .

Moasay ltm]mynon M p £ QETATOMHEIM uzeHoM B dopwe Tarpaksxea, Noay«uTs pas-
ACAEHHA O LA TOS0MUTENLHMNM CTENGHAM T 10 HISHOB VEAIARMOrD NOPAAKS EKAIHTENRHO
CHEYEILNE YHELN: ¥

. z#0 %
245, fix : * {0 wnena ¢ 2?),

15 =0
6. f: X =V o' 4yt fsinzy =1 (fo unewac =¥ Ha orpeaxe {~1, 1]}
347, o e r 50 Unpanenmime S pasnomenie

R Ty e R T2

1y

348, llyere [ r v wos{f}{r}}), tae [} — }Iupnxne. © an

cos( Dir)) =1— S22 4 D38 LB Ry ()
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Haiie Dripamense nag Ranya(z).

TNMomofpare koappmumenta A, B, € taxum ofpasoM, Frefm npn © — { COpRBSIANMGL G
CACAYIOMHE ACHMATOTHYECKHE PABEHCTSA ¢ HAHGOICE BOIMOKHLIM X NOPAIKOM TOMMOCTH (yora-
HOBHTE 2TOT NOPAROK OTHOCHTEARHO I )

349, arclgz = S5 1 0°(+7). 350, arcsinz = B 07"
361. In(1+2) = -Hmﬁ‘,-+o‘[= ). 32 ¥T¥z= ::’;:4.0'{:“)

353, {l+1:]‘—l—":‘¢+0'((") 354, arshr = -'-:—;—:T.q.o‘(; ¥
Duewnth a&onmyn narpemm:nm TPHEMHMeHHHE opMya:
355. cosu;1—-,—+,—npu lrig1. 986, 3 =14 L npwfe| > 107,

a-l =
357, arctgr = § — L npu fxf = m‘
5B, sin{asin{ws)) == awr - ‘:a. = npH x| < 0,1,
359, f'(z) = L2AMlE) |h1 01, 360, f{r)a LENSSEoh) gy i) 20y

361, f(z) = LRI py (4] < 0,1
362, HY':I'I- F ynopneTsopact ypapnenuwo f' {z] F{f(x)}, rne F — wanectiad, nocraroumoe
Iyer

MHENG pas nHdD P

£i2) = tc +h) - fis)
) B ’

Torpa fz+ k) = fiz)= hF(f(z]). Ouemsrn |f(z) - £*(2)], rae f* — yaosmermopser ypapsenioo
[z + k) = f7(z) = hF(f*(z)).

303, [ycrn f ynomaersopser ypamuewns f'(x} = F(f(x)), tae F — uspectas, nocratos-
Ho® uMCAO pas guipdepentnpyesas gymeuna. Ouenwse |f(z) — f*(z)], tae f* yrosnernopser
¥ PAHHEHKIO

£+ by + 417 (2) = SF" (0 = by = TA(2F(f"(5)) + F(J*(z — h})).

Hemonkzys pasnomenns | - V, nailti caenywiine mpegesm:

=
30 {roa pdain ) B -1 F 2

364, l.m [-_—L_—,l 360. lim
ot 3 —ch 5| g '_,{,“)_;_5
-
i
366. lim (:2(-_? - Ve far & l) A
—ton

L 3
307, G MPEITIVIERE  aem, fim Shllnch sl=uichan 5y
E = m K

=
Teal e
L Lt

§10. DxcrpemyM dyuxuun. Haubonbmee u
HauMeHbIIee 3HAYCHUS (PYHKIMN
w.L DrcTpedyM GyEFUIEN.

yems o f s scwdy e mouKy
<. Byﬂes zosopums, Ymo $ymxyus f uMeem 8 mouke ¢ prETT -y .«axcs«yn {munusym),
ecau natid makas mouRt £, o nped ] fle)
HoubaAbuEM fnmmmu) cpedu acex dpyruc mme-uﬁ smotl wnxuuu
Jloxansuntit Maxcoays i AokanbRRE b pEMy
10.2. Heof: ¥ ¥
Ecak dyuxumns m«N)epenmpym BTOWKE ¢ W HMECT B 3TOR TOWKe :n:rpmyu. To fiie) =
Onpepenenne 1. Kopwu y fizg)=0 u mo‘llcaa(u
dymxuu f.
K touxam, nomoaprreanstuig wa ncrpeuyu casgyer W H TaKME, B P P
chwl-m f ue cymecrayer. -
2. O MOUKE U mOuKY, @ p: 1 d ¢ HeE

&
m, P amoi ¢
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10.3. RIS Y peary

Hepooe npasuas, lyers f madpiep P, BCIOMY B opofl oxpectHocTE

TOMEM £, 30 HeRMouenues, GHTE MOMET, caMall TOUEN ©, X HeRpepaana 3 Touxe ¢. Torma, ccam »
0

P P F { } CHERA OT TOUKN
£ | oTp { ) epARa OT TouRM ¢, To BYARMRA f MMEST B TOKe © AOKAREHEIR
MAKCHMYM ). Ecan me I’ WMeeT OIHE W TOT e SHAK CNEBN M CApaBa oT

TOMEH £, TO JKCTPEMYMA B TOUKe HeT,

Bmapaoe npasuac. [lycrs dystkuia-f saenet » SARHOR ToNKS BOIMORHOTO FECTPEMYMA KOS
HYIO BTOPYED O . Toraa & £ WaeeT B Touxe ¢ maxonayw, ecme f7{c) < 0, u
sy, ecmn f(c) > 0. .

Tpemue npasuno, Mycte n — poe Weaoe MMCAD W AYCTE PYHEUHA ¥ =
f(z) wMeeT B HexoTopoif oxpecTHOCTH TouEM £ = ¢ NpoR3BoaHYI ROpanxa # — 1, 2 » camoil Touze
¢ ~— OPOH3BORMYK: 1-To nopagka. [Tycre n rouke z =¢ CoOT

fle)=fe) = . = " Dgmo, fM e £0.

Toraa, ecn # — \eThoe wwcao, To GyHKkiMA y = f(£) MMeeT TORAALMMI IKCTPEMYM B TouKe
€, 3 nsenno: Makcuyw, ecan fL(c) < 0, w uwmnayw, eenn f7c) > 0.

10.4, AScoTmTEEE SRCTPOMYM.
Haune

i ] p it Ha cermente (o, B] diymxumn § nocTHraer
o muGo B KPHTMYeCROH Touke STOH QYMEKUHH, TMG0 B IPAHANHLYX ToMKax 6 u b 3Tora cerments.
HecacaonaTe Ha akcTpeMyM cacmyomme iy HEUHN:

154. Fre=s"1-2)" 7R, m nel

« Haxomwm ry y f » mpup e K Mym
Flsym= (m )™ 1 = )" {m: =5 f) =0

Kopuu aroro ypaswenda 11 =0 (m > 1), 22 =1 (n > 1}, ra = - 6ymyT craumoHapHsIMm

Mycrs & < e < 255 Tp m wernon f(—e) < 0, f'(e) > 0, caeaosatensns, B Touxe £, = 0
dyHEUA [ oEMesT MEHIMYM, PaBHBIT Ky M0,

AMANSTWUNG 128 ToukM 23 = L Bipu n vetom f'(1—e) < 0, f'{14€) > 0, nostomy dywsiHs
£ B aToit ToUEe HMEPT MHHBMYM, PABHEIR WY2I0; NpH & Nevernom f' T—2)=0, fll4e)>0,1.¢
BECTPEMYMa HeT

Hagowew, naa Tours 13 = —T— umeenm

i
f'(ﬁ-—(} =0, f*(m:“q-e) <0,

Takyn oBpason, B Touke £3 PYHKURE | UMEET MaRCHMYM

Cayuain, worga m=1 (n = 1),
i
155. ,r.-;._;;i(l -3, z e,

«l ¥ HYZm npons: VIO BANMOH iy HKIMM, HAXOTNM CTAMOHAPHY IO 1]0"4 EY T1 =
;—. B roukax 3 =0 M 73 = | KoHeUMAA MPaHIBORHAE He cymectayer, lycrs 0 < ¢ < 5o TOTOA

CaMOCTO .

f'(%—c)ﬂr. f’(§+s)<0: fll-e} =0, fle)>0;
Fli-e) <0, Fl4e >0

(lacaoBaToaRHG, NPH 1y = % PIYHELUAS MMERT MAKCHMYM, PABHEH ‘f;\’r"i Mpu z3 = 0 smcTpe-
MYMia HeT, 8 K T = 1 pyHEUHA HMEeT MUHHMYM, PARMEIH Hy 0. B

156. f:m—-e_&r (\F“s;n })\r#o,n FO)=0.
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P i ofHol nep
« Hecnenyes swax npupumesus dyuzuuu f  touxe = = 0. Huaeen
Af{0)=e -H {v"--l-sm ) >0
nps Boex £ # 0, UlAegoparenbno, iy HEMHA HMeeT NpH © = 0 Madusym, pasietin Fi0) = 00 Opu
x # 0 paccmorpum ypasuense f'{x] = 0. Oqernmno,
1
izt B ((f-l-sun ).s;n:—oos 1) T

Hockonrwy |sin £+ cos 2] < /2, 1o nponssonnas mpw nepexoas Mepes TouEK, B KuTOpME oHa
olPANAETCR B HYAR, BHAKR He MEHAST, MOSTOMY APYTHX IKCTPEMANLHLIX dHadeiiil, kpome fuo =
Fl0) =0, hynkuuR He UMEeT. B

Hurn( IRCTP x gy

157. 1. ::'—a(cl;:—-ln{]+x] reR.

« Mponsmoanan ' 12 ﬁ =0 mpH z = 1. Mockomeky f(1—¢) >0, 4 F{14+¢) <0,
B e 1, TomTouke T m ] IyMENHE HMEST MAKCHMYM, PABHEIT ‘= - %h‘l -

158, fiazrrfzfe ™™ s em,

< Ha supasenna zaz nponssonsoi [z — e " Hegnz —[zle " Nagn{z —1), 2 g, 2 2 1,
BHANM, HT0 TOURM £ = =1, Iz =0 K I3 = | NOKCIPHTCILHE! KA IKCTPEMYM.

O namuuun sRCTpesMyMa M #ro XApakTePe CYIWM 710 SHAKY NPoHdBomHoll NpH Nepexoge wepen
Toukk 7, {i=1, 2, ]“ﬁ

fi—14e) <0, f/{=1 —c) > 0 (maxcusym, pamuu e );

fli—e) <0, Fie) = 0 (sooonrys, pawoi 8); -

Fl=e) >0, il +¢) <0 (maxcmsym, puuul’l 1)
(& — ROCTATOMHG MANOE MOICHMTEALHCS \MHCI0). W

159, Haimu miee 1t Hant Dymrumm f 1 |28 —3242| na cermente
=10, 10}

4 Haxomss mpoManomKyc:

Fisr (2= 3egn (s’ =35 42), zel, &£

OTCIORA TOAYUACH TOVENR, HA ¥ .
m=2 () m0); w2 =10 =2 (np He ¥ ). Cp My coboi
wHeaa

fle) =4, Sz =0, flas) =0, f(=10)=132, f(10) =72,
NPpHXOANM k BLBORY, 4T0 HanGoTnumes JHAMEHHS w:lm paBHo 132, 4 HauMeHbitee paruo i, »
160, Haiimt rownyso makmcw (inf) % yownyso sepxmiow (sup) rpamn dyskinn f : 5 —

e~ coss® ma nurepaane | = oo, +ocf,

Il Bo P f.p eeHa p z20
Ha supaménns ' 1 2+ —2/Tze ™ coa(§ — 2%} muwiie, wyo Towiw 51 = 0 u £e = of 5 4 2k,
ke, HA P . Cp R

. LA -
fop=1, ‘ﬁx*)'VI“ Ol #ez., Jim iz =0,
JaEaKMARM, $TO
A=
if  fizy=—xe 1, 50 =1
—sodagton (=} vz -eo{xﬂ-‘wf{ )

161. Onpegemcrs inf f{£) sup f(£) dywxmon f ¢ f'- , Ha WHTepEame ]x, +ocf.

o Mo nponssagod f': £ %;—:G%# TouEe, ML WA IECTpeMyM: £ m
-3, & = 1. Baven uz wncea f(~3) = —F, _f[l}-z By lun n S(6) = ;fﬁ, EE? F(€)} = 0 nuabupaen
Hawfoaswmes ¥ HAHNMERBICE,




B L T

RN S;C‘l'ml ey & 185
Oyers 2 < 1. Tomma 335 <2 w0 sup f(6)=f()=L Bcamz>1l,10 sup F(£)=
aci<im lemgf<tm
;%‘_'-;. Caenopatentio, Ed ;
o % H =g,
sup fE)=q
sct<tom i o>l
Oyere 2 £ -3, Torma &% 20l = :r{.r‘ BiGEET X o
Myers —3 <z < -1 Toma =3 < gfhm <0 n il f(g)= 25,

At £<f2ton
Haxounen, ecamn = = ~1, To SiEEflHey =00 ‘le;w;{{] =0,
Cregonatearno, :
-5 zg-3,
RN (R G T P
0, P
162, Onp Bonbiini 4ien (8n), ecam an = ¥,

4 Tlosarasd m = £, 33eMENTI NOCACKOIATENLHOCTH (8n) WoRHO cmTATE SHaveNHEMI DHp-
1
pepenunpyesolt dynklime f iz~ £5, 2 >0, 1. & ap = Fin), Myers CTALUMONAPHAY TOUNa To
yHRUMH f ynosaeTBopaer wepanewcrnan k £ 7y < k+1, k&€ M. Taoraa, e£ak NOCAEROBATE ALHOCTS
e MMEET HanGoIEmM Tel (max a.}), To ou pasen GOARLIEMY M3 YHCEN: 63, 0L, Gkil.

Mo nponssomon f° ©— xF_a(l ~In s} HAROIMM CTEUMOMAPNYI TOMKY To = &, n EOTOpOi,
OMEENIIG, foCTHrLeTEY C , k=2, ( e =1, a3 = 42
1 8 = V3, nonywaem: maxa, = V3 1,44, » !

163. Noxasate nepanencrao i

-:»1_—J$x’+[1—=:}'§l, econ 0grglmp>1l. -

< Pacesorpust thysxmng f : e 5 £(1 — ). Be nposssomnan f': 7 = p(z®! —(1 -
ofpRILAETCH b HYAR B ToUke ¥ = § Upannusag wwena f{0) =1, f (%) = i‘i‘?r‘ F(1) = 1, maxomus,

wTo wax flz) =1, min flz)= 2,'_1 - Orcmona chenyer goxasHBaeMoe HEPARCHCTED. B
ogrgl ngrsl '

2 = 41
164, Noxasate Hepasencrso ;s FrEyT SOUPK —eo << ten
4 Hoxa L] Wi op METHPEX YHOeX:

fous(@) fonlz),  Hm f(z), Em f(z),

e fiz)= (2 + 14t + 2 4 1) ;
CenopaTeakio, npw ¢ = 1 RocTHraeTca Ao L f\ pasmoe 3, a npu
&= —1 — MAKCHMATLHO=, papnoe 2, &

165. Onpeaeants “oTkaonenie o7 HyI8" MROTowIeHE
Plz}=z(z =17 (z +2)
Ha cermente [—2, 1], 7. e maditu Ep = sup |Pi=)].
—zgagt

< Haxomim . '
Pliay={z -1 (z +2) + 2{z ~ Lixlz + 4 z(z — 1)
Havp Pici=10

n=1 £33 = %{i

Upagsuead shavenns f(z0), fiza), flza} w0 f{=2), noayuaen, uro

E;-=9_+46L@,..
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136 Tpu kaxom subope koadhunenTa ¢ muorodnen Flz) = ¥4 g Hammenee Muomle’rrﬂ

or nyns” Ha cersedte [—1 1}, 1. e, Ep = :np [P{z}] mp ARHE
e
A Upaswnoan uncaa P(0) = g, P(£1) = g + 1, naxonum, uro
i 1},
g PG}l = max(isl. lo+ 1) ={ I;1+1|, ks :'f,'f;]q}‘

1. 8 snp |Pizy| = |q + % + % Nanee, uaees

min Ep = min max{|q|, |g + 1]} = min {|q+ ll-{- l} =k
] [ 21 2 2

npuq:—%. -

167. anyx f u g ns cersenze [0, 1] HaskBaeTCR HHCAD

&= sup |fiz} - glszl].
agrgh

Onp Th abic fizrz® uog:z 2" na cersenze [0, 1],
o duipbepenuupyenaa ma [0, 1] dyskuus @ ;£ = f(z} — g{z} Ha kKoHUax sToro oTpeska
MPMANMAET pante sHaMeHlE p{0) = (1) = 0 x Ha ne Ji, 1[ wwmeer VI £Ta-

MoHapHYI TOMKY £ = 5.
Uacnopatensno,

ammsfioon ) = O] &>
168. Onp MHHAMYM b
Fox e max(2le], (14 2]}

< Eeme 2jz] 2 [1 4 2], 1o max{2|z], {1+ 2|} = 2|z|. Inasunr, oo Ie|, ecmm —e < 25
wan £ 2 1. Jaaee, e:nn el < |1 43, vo max{2z], |1+ 2|} = |1+ = (‘aema‘p-mu
fizre o+ npu —% <z < 1. Taxwm obpason,

f-.x-—-{lx-i'll' !cn—-(x{l

2jz|, cral:ﬁ]——,l[
o npoxasogmoi

1 ecaM -3 <z,

f':xn-{ 2‘9@1:, !Cll:gii-(

nmu,-nn'lmxun=—§ K Ez=1

2w (1) =2, naxomeu foue = 3. »

¥

p Ha P ke, HMCTA f[_%} =

L & Do

He Ha

b e e P b g,
369, f:xb—-{ I""*‘T‘I?l e
=1, r=¢ :
{up(-:‘—)‘ T # 4],

. frers 0, T=1Vr=_1

sn._:f_zm-+zu 0<xrgw. 372 F: :HI;{&(]-:)T(Q-:}B zeR.
37, fize A, 0<z <. su.;;:..-pl?!u-ﬂ

376. frzrecos'™ 24 ch!™s. AT 13 dcowz +fcosz]).
WM. X =Y, sodi-, yodi-t* 051
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78, fip s ldoosp, 0<p<y, TR X =V, 2%+’ 4+ 4+ 1m0,
Hajrrs MYMEL C i
380, f 2o max [chH;. 4—c|.=}_ 381. f:x-—vnln{l—-|z+3|, 1-{sl, t =z ~2)*}.

Hasru
382, iz eemin(s 45, Inz, 1-z). 383, f: :v—mm{-—-t (e+ 2 — &, ~mashesn},
Haitrw wans AHATEHMNA « a
384, frizxe(z=1P(z-2)° —3<r<4. 385, f”'"?ﬁ"-—_-’ S1gzgl
i g g
s oo { TV e et
Haiirn : atp

[=]

388. f: :-—a-+ $af =M fr 41, —3g252 380, fizes T ominker, Igr g4l

30 XV, 2y — g =0 (055215 0<y<z), f— Henpepusnas
thyukuna.

391, f it = =sinjasinz), 0 g g F.a>0.

B crenyoulics sanavax mas nawmsx f onp TE WX O] F* rax, wrofu
:anp [fle)—£*{=)| Bran munmmasnrsin (g f 6 KHM TIPHG. i
g

aoz figrmg? f'-z-—u..+a.;?+a=: [ T40
303, frze e rt—-au+ﬂ|x+a;»: bgzgl,
B, Frzes e ffoge B peg ey,

ez b
395.)‘.:‘.—‘:—6; 641 fFrizmranzr, 15255,
Hairrit u HAMG CAETYOuMN iy MKIHE:

e
496, £ w75 (VI 4sin ;—:) 40,2 €[=m 7).
—lo|sinz|, z#kx,
0, =k,
Haitrn inf fiz), sup flz) caenyoupax dynrumii;
398 firme"T (ﬁ-i-mz) z# I, F(T) = —1 ua unreppane J0, +oo[.
399, f:xsinz—|z—aj wa]-1,1[
B caenysomms satavax 108 gaHHmx g f maiiTi np £ e {F"} rax, urotn

sap  |fiz)= Yz} = inf sup|fiz) — ()],
iFtamn

Dercdon

397. fro— k€Z, waorpeske [—dx, 47

Fr iz nn-i-ru:-i-az: g ¢ g ry,
[bo + b1z + bpx? J" o < &< oo
400, fox e # 401 Fiz {1 4+27)e",

402, fraoe (1-2%)e™" 403 frz—Tteqoie ®

§11. TTocTpoenue rpadukos QYHRIHH MO
XapakTepHKIM TOYKAM

Hecaenebanne u nocTpoesue rpadisa oy y = fix} uesecooSp HPOBOOHTE O CHE
Rywimpeii cxene

1. Onpedeaums afisacms o b . Mepuod + MEONKY REPECENEMUR ©
orwre OF 4 unmepoans BLOANCILEG, CUM ¥ pai PHRyBL, Holmu Mousy pos-

PRS0 U UKIENSAE HERPERUBNOCTIN.
2. Briscnume so-ipo-:‘ @ fyuqrrmaoaﬂ»rm AEUKADLOM,
3. Hadme 1 i PURRYUE B DOYKY SKCTpEsY
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4. ¥rozonit sHIESHAt COTPANCHER MONEATONUR GWOYKASCHL 1 oy nepeeufa spaguka
w.

5. Mecmpoume zpagux Pyrruun.

TlocTponTe rpaMEd ¢aenyouH dy k-

169. 4= ’
¥ . \.-'a'_z +1
1 « 1. Pyuxuws onpeoeseda ionenpepldiEa NpH Boex
T, MONOANTENBHA NpW £ > 3 M OTPUUATRNLHA TP T < 2
et
5] ’ 2, Ha lil: y = £1 caenyer, ¥To y = | — acummTara
s—on
/ rpadmEa PyEsme npa & o= dou, & ¥ = —1 — np £ —
—c0.

3, Tockoawky npoMshalias

Puc. 22 P ar 41 <0 mpuz< -—%i
g+ 1Y =10 npn(x)-‘;-.

To pyHkuENE yELBaeT NpH 5 < —% i BOAPACTACT NpH T
=z, AMpM I = —; HMEST MEMNMYM, Dannmiii —y5 = =2 34,
4. Cyna mo 3Ha¥aM BTOPOH HPOHIBOSHOH:

1+ .
4z 2T (:_m-,) <0 ||pnz<-4£:.
W 8 5 L 2441
e -
¥ Py ey >4 oo <z
" t =t

—— <0 npu?

DAENEYASM, YTO IPH T < —H-C =118 nz > —'LC = 0,42 rpadime diy HKIHE BEINY KB

BEEPX, TIDH ——'L.E r< —:E rpadME BRIYKANN BHHZ, TOMKH neperwfa oy = =1 18; p =
—2,08 ¥ z7r 042 s 2 =146,

6. Tpadmx diymeiid Haolpasen na puc, 32, »

170. y= ¥V - Y 41

a1 @ . M OTPHUATEALHA IIPH BCAX T o2& rpadiik cuMMeTpiaen
auyo oo Oy, nncl\&_plnr viz)=y(—=}
2. Mockonexy wpaxes | y paBeH Hymo, To § = 0 — acmurm'ﬂ OPYTHX ACHMITIOT HET.
v 3. Tlo swaxam npowasogrod -
3 4, coad S
x g z((’ G { <0 mpnz <l
¥= 7T 7
-1 3xi(d2 4133 >0 mpez»0
Puc. 23

SAKMOVAEM, \TO_DYHKIMA YOMBAET PR T < 0 M BOIPACTUET NpH
>0, anpu = = 0 smeer MUHWMYM, paBllu)l -1.
! 4 Miégomexy © | =

y Fop - - ¥ i
r"=~9~: i(r"+1) 3((r’+1)= +31:3—x!) <0
(0 < 2] < 40e),

T0 PpAME thy WKW BRNYKAKH BBSPX ¥ TOMER Meperuta wer.
5. Mo momy enmam ganmmn crpons rpadw pyreumy (puc. 23). »
3

171. y= E%E

<1 Dy

P pep H Ha OpH Beex ¢ > 0,
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Z. Ho ouesugHOro pasencrsa -i—%o' = 400 CASMYET, YTO & = ( — PEPYHEANLMAR REUMITTOTA
npy £ — +0. HueeTcn nagacnnas acHunTara y = kz+b e k= Hm E =1,b= hm (y-z}=
. y weedl E—t00,
e g=:+5,
3. Mepuas np ¥

bt Fy <0, ecmmz<i: 3
P 4+ oipm-ny { i '
2 . >0, ecigESE }

, dhyskums i MpH 0 < 5 < 3 oM suopKcTac PR T > &, & upw 4 = & uideer
= k] Ed 2
MIMYM, paBkmit £4/3 = 2,60,
4. Tockonsky
B B Y
y"=i= T(1432)77 >0 (0<2< oo,

TO rpafik hyHELMIE BRIy KARE BHHA.
5. I'papux npencranaen wa pre. 24, »

¥

< 1. PywsuMa onpenesona W HENPEPMBKA NP BCeX £; MePHONNYHA © MepMonoM 27; HMeeT
HEHTD CHMMETPHE — HAMayo KoopIHHAT; y = 0 npu = = kx (b =10, £1, £2,...), Ouesnmno, 1o
SEN Y = sEnsin E. B

L. Acumnror wer. {Ip B , I npo-
BoQMM Ha cerMenve [0, 2], :

i. o arakam nepsoil npowssommod

>0, ecungz<%'—;
i 1+2comz
{2 4cosz)?

<0, ecan P orcll

=0, ecnw T <z glw,

JARAIMAEM, 4To Apu 0 £ 1 < a?' ‘T’ < & £ Im QyHKUMA poapacTaer, npM %’ < T < '3'—
yimnaer, a npn o, = !T' HoTy o= ‘T‘ HMEST COOTBETOINEHHD MAKTHMYM M MHHUMYM, DaBHus

F 0N =058

1. THockonky

w_ 2sinrfcosx = 1) <0, ecmlcz<m
Y ———
[24cosx)d =0, ecamw <z <in,

o ps 0 < 7 < & rpadik seny ke BREPX, NpH ¥ < £ < Ix — BHHD, TIpHYeM ) = 7, g1 = —
ToMED neperiia.

5. I'padmk maofipasen na puc. 25 »

173, y = 2V/Fr-VEST
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« 1. DyHKUMA CYWECTBYET, HENPEPRIBHA M NONOMHTEILHA NPU Beex £ > 1 npu = < —1;
NpHYes ¥ > 1 IpH 3TN 3HATEHUAX T TPAHE cHMMeTRpRYEN oTHOCKTeNMH ool Oy; y(—1 —0] =
y(1 40} =27,

2. MNockoanky J.'n: y=1,Te y =1 — ACHMIITOTA TIPH £ — 50,

rmdon

3. Humeen
] 1 In2 >0, ecamz < —1;
= it n
¥ y( ng—l) <0, ecamz>1l,
cRenoRATeARKe, DYHEUMA NP ¥ < —1 Boapacraet, NpH £ > | — ylwbaer, a b roukas £ = +1
nmMeet :pmon uaar:uuyu punui 24 (pyvixups fiz), a <1 <o (§ < x < b) wueer B TouRe

yer nanyorpecrnocts Ja, 8 [a, af {16, A[C U, b)) Tavan,
wzo fla) > f (=) (F(6) > i(a-}} MAK BCEX T M3 JT0H NOAYORPOCTHOCTH. AHAIOIHYHO SAPEieadered
KPAEROl MAHHMYA ).

4. Ha cuepHIHOre HepaseHcTha

’ﬂ-"].‘z(?;;-i-_l-?;lﬁ*‘ﬂh?(x;-&_l_
)+ (et - )
>y|n2(ﬁ_ﬁ+ﬁ_ﬁ)=

_y(m_‘,ﬁ)ﬁz;o

CAeAyeT, 9T0 [PAQME BHAYEAEHE BHN3.
5. [padhur woolpaken wa pac, 26,

i} yl ¥
—/E \ 1 T
c H
T x [N c z
Puc, 26 Pmc. 27
1
174, y=az7
<1y P P (wax ey dhymeuui y =

iF = u‘“} W TOACKHTELLRA TIPK £ > 0.

2 lbm y= lim ex =1, oosTomy ¥y = 1 — acuMnTOTa MpH T = 400,
T—fon F—ton

3. Ha wepamencrs
>0, ecamli<zae

‘ ¥
==(1=In
& z‘( %) {40, BCAM £ < ¥ < oo,

BMTERIET, UTO NPH 0 < £ < & hyWEUHA BOIPACTALT, TIPH & < £ < 400 — yOLRZET, & NPK £ = &
i

MMEET MAKCHMYM, PARHMIE &% | Rpome Tore, g(+0) =0,
4. Hecmenonanwe Towex mepernta w P
5. I'pathux wasoBpamen na puc. 27, »

175. y=(1+4z)3.
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1. Dyncyms oumlgmnmnpus:v-l;:‘éo; H B ¥T0H 0f

Mockonbey lin},(l +2)F =e, 10 2 =0 — Toua ycrpalili'.uom pu-:pann.
B 1
% W3 coorHomenni h'ml:”y = +co; lim p = 1 puTexaer, wro r = -1 ACHMTTOTA
= —ton

TPabHES iy MELHE N 2 — —1 4 0, a ¥=1-—mpK 1 — 4o,
3. Uposasonnas

3'-3(—]— L“iu—i)), =l<z<l, Bsz< 4o

o(1+z  z*

ar . Meder : B ne pa 91, r) % = I, MMeEM NepaBes-

CTRO =

1+x<ln{l+=}<: (£ 0), i
KOTOpoe clipasedawse ¥ npu —1 < £ < 0. [T FTHM HOAFAnM

po 1 Inf{1+4z) 1 z
: "’(f{lﬂ) T “(r(lﬂ)'s’ﬂ‘) =

Tamkmm ofipason, dyHEME yEMBaeT TPH BCeX £ W3 ofXACTH onpeneaenns.

4, Noxasees, yro BTOpAE NpoMIBogHas v
7
" 1 Infl+z) 1 2z + 327
¥ -y((-t7__1+z} = + 7 |l x) T+ <
MolwwRaTeskHa, L 910l uensm PACCMOTPHM dyHKIHID
35 4 32%
4 =2l -
#ix) 0 42)- iy 1
Hockomsy ¢'(x] = 5555 2 0; =1 < £ < 400w 9(8) = 0, 7o p(e) <0, 13 —
eom —1 < < 0w @} >0, cean 0 < £ < oo, Torna ;'no(::} =0 Pk 24

np —1 <z <0, 0 < 1< +oo; NpH 0THX Ke IHATEHMET T MPOHIROTHAL
¥ > 0. Hosromy rpadmk dymemmn DEITYEAMH BHR.
5. Hexons wa sTux maswmx, crpois rpadk {puc. 28). »

176. y-z(l-}-:?) (z =0}

4 1. Dykkuns onpepedens, HEMPEPRIBHA M NOAOMETENRHA NpH Boex & > 0; Y 4+0) =
,l_l‘l:lnzexp{a:ln{l +1} =0

2. Wueercs wawTonMas acummrota y = kr + b, roe

P
bm b Y fm (].g.l) =
Fesgoe I b L T

R A
= ;ET«,: (ﬂp{:, (5 —!frm'.lh? +a (;}7))} = s) = ‘l'u:\be (—% + o[lj) = —;.
3. Hueenm
y'-y(mi—h\(li—%)) B

Orcima caeayer, wro VHEWNA BO3pACTART TpH & = 0,
4. Bropas npoussonmaz

f, 2 1 s A £+3
g s g ( _) (1 i e i
v "(x(1+x}“ Sy Rl ) o=
MOA0EHTENERS, Trofu b arom yGennnca, BReeM noayo nep t=1u P

WpiMepa 104, monaras Tam
el = (1 +0{l+0+6)": wity=t' 430 415 tym0, E=d



192 [ 2, Jagdep P ONHOR mep i
Toraa vee P 104 GymyT . v >0 mpw > U W Tpagu
(hYHRAUMH TDH FTHE JHAMCHHEX DMNYRIMH BRI,
5, Mpabue dyakumn m:ooﬁpm:en Ha puc, 29, »
,l-:"
177, y= b2
1l B " 1M BEEX sHaves

MHEX I, N nrlurloﬂle’uum TOHER T = :H B EOTOPRIE hyMEmNs TepaHT DadpEs,
TIpHYEM
¥=1=0)m0; y(-1+0)=
#(l—0)=+eoo; y(l+0p=10
Tpahux hyHEuMK CHMMETPHYER oTHOCHTEAEHD oon Oy,
2, Hmeworcy acuunrots £ = —l npu s = =l 40w =1npw z —1—-0
y =0 npy £ — oo,
3. Hazopwm mpouasonnym

3=z
(1+23 (1-22)*
Mockonsxy ¢’ = 0 npnt =00 < 2 < =3 0 < 2 < 15 1 < < 3, To hyHKUNE NI 3THE IHANEHUAX
£ BoapacTaeT; naaee, §' < 0 MpH =3 € x < —1; —1 < 2 < 0; V3 < ¢ < +oo, cleloRATEIENS,
B ITHX MHTEPRATAX HYHKUMS yOLBAeT; b Touge ¥ = [} wMeeTcd MIMHHMYM, PABHEIE &, a 1 TouRax
z =+/3, 2 = —/7 Aoeruraerca maxcusym, pamntii ﬁ: = 0,15,
4. BuuMcasa BTOPYI NPOMIBOIHY I

g 2:‘(a—=’) +27 (1= 2%) (9457 + 72 "_.)_
Y (- sz

yhewasesca, uro g > 0 apu Jz| < 1 Hawnee, 9"{IT) - 6 ¢"(V3, < € w ") — +0 upn
T = 400, Coenosarcihe, B KaRIoM K3 HRTEPBATOE ]1 v’-[ W3, 4eaf, a » cuay oo
yHEUA K B XamoM B3 waTepsaios } — oo, —/3, 1 — /3, —1] wmeerca no mensmeit Mepe 1o
omMol TouKe meperkfa,

5. Tpaik wzolipawen wa pue. 30, »

TocTponTs kpHBLE, SaJaHHEE B MADaMeTPHNeckoll dopma:

1T8. z =2t =13, y=3t-4.

o 1. Pynrgun ={1) u (i} onpensasHi ¥ HeNpepRBNE OpR
=00 o < 400; MpRWEs TPE 3THY SHaYeHHAEX @ —so < o £ 1
—o0 <y < 00,

CReROBATENEHO, YHKLMR § = g{x) (mx dpyuxuns nepe-
MEHNOIC T) OUpEmEsena Py =00 < X %

Mockounuy z(f) — —oo, y{t} = Feo, ﬂﬁ — too mpn
it j-_oo, 70 rpadHK PYNKILHH ACHMITTOT He HMEeeT.

3. [powssopnas

'
o = e 127

_31-
T2

FlE

npe &y = —1 (r; = —3) obpamaerca B Hymh, & NpH f3 = 1
(22 = l} MMEET YCTPaHNMIGE PaspuBs, Tpaien
dy
t—»xd_=
4. Bropas npoM3sofHas p
. : #y _30-
dz? 1W

WMeeT paspiis w Towxe t= 1. Janomuns TaGmHiy:
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1 i< =1 | l<i<l | 1<t oo . .

T |~ecro—3|-3<s<] | -mezcl v
—i<y<4oo | -2y | ~ooCy<T .

% @< 50 E50

£ i £ o

Ha rabmmm casayer, MTC OPH —00 < & < —3 (yHRuna y(z) yOupaer; opy —3 <z < 1 —
HOIPACTAET, MPU T = —3 WMeeT MuHnMys, paniwsfl —2, a mpac 2 = 1 — MARCWMYM, PABRELE 2.

Ecan x moapacTaer or —oo ge 1, 1o Tpapnk hyH UMM y = y(r) coxpamser mumyRAocTy,
HANPABAEHHYE BHHD; €CAW T yGumaeT o | o —o0, TO BMINYRIOCTE Hampasnewa pBepx; (1, 2) —
TO4KA Meperufa, i

5. I]om-:!yll:b:on_\wel(uuuu DAHFEMM, CTpOMM rpaduk (pre. 31). &

179, = = T o= Ey
< dy (1) enp | Henpep npM —oo << 1; 1< ¢ < 400, mpwuer £ = 1 —
BEPTHREANRHAN ACHMOTOTA fiph ¢ — 1. Ha panencroa T(t)=t414 cnefyer, uro £ =t +1 —
H #'(H) = A2 Ovepnmno, wro #a nuTeppanix

i ¥
]—ea, 0, 12, +oof dynxuua z(f)} noapacTaer, a na wnrepaanax 30, 1], 11, 2[ — y6unaer; Tmax =0
npu i = o =4 npr i=2.
Tpadme dyuxann £(t) wsopamen Ha pue, 32,

x

Pue. 31 Pnc, 32 Pac, 33
Dywkuma y(t) onpensaena w pep MipH Boex t, kpoMe § = +1; npuusm
3
t=—1u =1 — acimarora. [ockoanky y'(t) = (-;—T}’ < 0, To dynrmuz ¥t} ¥6 npH

BCex ¢ WA obIaCTH onpeneneHis (pHe. 33).

Hz atux mccarnosamusil BuTekaeT, wTo ¥ = y(z) onp opu -0 < £ £ 0
457 <4 Hockoanky z(f) — Eoo, p{t) — +0 mpw ¢ — Foo; 2(t) — ~L, (1) — 400 mpr
==l T0y=0Ham -% = BCUMTITOTH rpadmra hyskunn ¥ = y(z). Kpome toro, f — ;—
g=Z —% npu ¢ — 1. caemoBarearso, y = %-% — HAKTOHHAN ACHMITOTA, !

AXOINM NMPOHIROINES

dy _ 41 £y _ 2117 (F 43t 4)
de  Hi-2i+1F° dF 0 B-P(+LP
oTxyna moAydaes, wTo ¥l = 0 mpH fo &= —0,32; & = 1; npuves 2(to] = =007; y(te) = 0,37
Cunvans noctpokm rpadmzm iy Ha oTAe. HMHTS
o —m <12 =110 —ma €2 € — %m0 <y < 0; ) <0 ¢’ < 0 (pue. 34), Ecan

3
~1<t$0, 70 -} <2<0, 0%y < +oo Bropan mponssomkas vy > 0 mpw ~1 < £ < fg
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oy = 0 onpndn < < 0 cnenomaTeRRHe, TP { = lo MOSYVAEM TONEY Deperuda (£a, yol, e
zp = —0,07; wa = 0,37 (puc. 35).

¥
¥
-3 o=
- [
Pue. 34 Pac. 35

Pre. 37

Puc. 38
Tyere 0 £ ¢ < 1. annn—m(:&ﬂ.—m(yéo.!;>ﬂ.y;', = 0 {puc. 36)., Ecam
letg2,migs<4n0, 3 €y< 4o, b >0,y <0 (puc. 37). Haxomew, ecnn 2 £ ¢ < 400,
Toz x4 D<y£4_ s,<n ¥is > 0 (pue. 38),

KoM rpadimg fip Ha puc. 35,
180, z =t e, ymdt4e™.

o Pymrumn () ¥ y(t) onpenesens: w nenpepuBHE Mok Bcex f Ha OMPEREIEHIA SchMITTOTI
caegyer, uTo £ =1, y = 2 — acHmnToTH NpW L — foo

metno Tpady z(t)
Woy(t). Mueem x'(f) = 1= ™% 2'(0) = 0; 2"(t) = ™" > 0 mpwmcex t; (1) = 2{1—-e"%),
y (UJ = 0, 3(t) = e = 0 npu scex t. Taksw afpason, xm,,. =1 npK t =0 i = 1 pu

0. (1) u yit) mHuz (pre. 40,
% a
Puc. 39

Pac. 40
Ecau oo <t<l tol<r<too, 1 <y<+oo, ot =2(14e) 20 pls =—2(e' =1) >
0, Ecowe 0 <t < 4o, 710 1 <z < 4oo; 1<y < +oo; 34 > 0; gl < 0.

Unegoparensto, hyHkuns § = y(r} DospacTacT, ec rPpaHE BEINYXIES BHH3 npu ¢ < 0 w
BBepx — mpw > 0.

B rouke £ =1 hymxmns y(z) Muees MuinMys, pasnmi 1.
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Danee, £ — 2; y — 22 — 0 npk £ — 400, TOITOMY NpAMax y = 2z

ABAFETCH ACHMNTOTON TPadivka QYHEUME npy ¢ — oo (pHe. 41). » ¥

131.,:-“:3:, g=utg’t (a>0}
o Tax kaw @ z(t) u ylt) , T0 by
yiz) suscHnm P, POMYM, YHRCTEA H Xa-

S0y P
PAKTCD BRTYRIOCTH rpadmn HCy

Mockomkey sz ()% £(~t): 3(1) = —p(—1), ro rpadmx Qysxwn y = y(z} 1 [/
CHMMeTpHMEH OTHOCHYeALHD ocn OF, a Tax kak () = —z{x +1); y(t) = i{ .
Wt nr (540 = —x (F 1) g (F+0) = w(*H) (o<t< i) B0 1
rpadig q)ymtuun ylz) cummerpryen orrocHTeRLMo oon Oy

Caegosatessho, A4 NOCTPOSHHA BCATO FPAGMED HOCTATOMHO SHATE Tpa- Pac, 41
dhoese chy Mk y(z) Tpu SUyz0renpulgtsy.

Tiponaroamas p) = sint > 0 npu 0 < ¢ < I, caenosaremuio, yHEUHE
# =g} pospacTacT na YToM npuuusyru, mpMeM £ — $00; § — 400 npu { — § — 0.

B‘mpna mpouskoLKax ¥l = smcos® tein t > 0 (0 <t < ), oteyma caspyer, wro npn 0 <
T 2 rpadme hyHEUME ¥ 2] BHAYEIRE BHHa.

Tar EaK I = 00 ToARKS NpH { — - ~ 0 Hy = +o0 TOALKO NpH
= = =, TO BEPTHRAALHMEX ACHAMITTOT ue-r

A% BRIACHEHMA BOnpoOCa © CY

¥ = kz + b paccmoTpi mpege s

ke up Y, Y

e () T E T

o 1o - e i s

b= lp by -s@)=a I (tg t ‘) 0.

b e Pmc. 42
Crepopareanio, acUMITOT HeT.

Tpaduie epusoir mpot Beex ¢ (cosd # 0) wsoSipasen wa pre. 42, &

PEACTABNE ¥P4BHEHUE KPHBMX B TapamMetpHYeckoil dopme, nocrpe-

MTE 3TH KpHENS, eCom:

182, & 4% = 4y

o Ovtensnn, uTo rpadilk thyHEILH CHMMETPHMEN OTHOCHTERRHG oceil KoopamHat. [lpegcra-

BEM KpHEYO pu T > 0wy 208 PHYCCKOM BHIE, y=tz (t=0):
P 1482
TV T T+
Brrmcaas =" w gy, BOTIROC 06 ¥KCTpesyMax
dyrewmi w1} u ().
. w0 -1t} 2@ _ gt
(1) = ¢ pig= it
(1) (1 44y {144
Orcopa caeayer, umo npi ¢ = 0 QOCTHIASTCH MUHMMYM dyHEUAN (1), Fac. 43

T4l
E

paBHbit 1 (g = 0): npit t = VT = 1 pocraraerca makcHmys thynrumny r{t), paBHui

(y = 7'_7) stpis = /W + 1 pocrirastex Makcinayne iy g{c), panrai 1/ 22t (x = *)
Herpyane mposepinms, 470 B Toukax nep e EPHBGH © OCAMIL CY ULECTRY eT
FACATENLHES K EpiBoi
183. ¢

o [oaaran y = tx, noayuas

1 i
TE -1 y=T—t’ [t #0).



196 a2 Muddep i oo

Ecau mupaserp ¢ waMennerca 3 untepsasax ] — oo, O # ]0, +oo[, vo nepemennas @ soser
MPIHMMATE BCE 3HAUEHMA 0T —00 00 +00; CACOBATENEMO, GYHRUMA ¥ = y(z) onpeneaewa mps
BeeX JHaVeHHAX T,

Ha nap PHUECKOTD ITpeas KPRl TOAYUAeM paBeMcTEL
1
-t l Poaoays,
t
M3 KEOTOPHY HENOCPAICTRAHNO BRITEK: KT MECKME © R 3 npH * — 10

[FIpH STOM £ — §00, § — ®oa); ¥~ T NPH t = 00 [TPH ITOM & — oo, § = —o0).

[lonaras B MCXORHOM PABEHCTBE £ —§ = #,  + ¥ = v, MoAY¥HM pasencTeo (V¥ — ug}? =
120y 4+ 4u®, ¥ Ha ¢ P rpadiMKa KPHECH OTHOCHTEALMD oo v =, T, &
OTHOCHMTENEHO TPAMOH £ 4y = 0.

BauMcisa ApoMIsogHEe

dy _ tl42')  goy _ 20 (¢ + 7 +1)

e TrE @ TEYON (t# 0}

naxomum, wTo mp fo = =2 = —126 (1o =29 = 188 o= -3 A e —238) ofe npows
BOTHME Y5 M ¥z We CYMecTBylT, & L = 0 npH f; = — R 078 (4= ,A—:\’.-"-f = 2,35
v = =37 = —199).

Hanes, yls = 0 oput, = —+ 2-;—‘5 £ 1,90 (20 2 2,18 i 5 —414) HIpH Ly = —
—0,53 (13 23 4,14; s = —1,18).

Tloakayace 3THMM TaHHEIMK H TABAHLSH

[ —m <ty ety R tp € E Lty 3et=d [EER R
= FlEFTdon | Fpuad | spdaway | mpascay | sadr<ddo | —m << foo
¥ bkt B )| Vi< | ve<y<yy | Sy | —mysyy | —w Ly b
¥y ¥t <0 wh <l Bl =0 P vk <0 w0
) " o 0 i o "
¥y ¥y <0 5 >a .’Q:n w0 y'2'>ﬂ ¥ 50

CTPONM Tpadifk Gy HEUNK ¥ = y(x) (puc. 44). »

184. Nocrponre rpadme kpusoid ch’ z —ch®y =1,

4 I'padux EpHBON CHMMETpPHYUER OTHOCHTEARHO KOOPIHHATHMX
ocefl, TAE kak Npy 3aMele T HA —I W ¥ H3 —y YpABHCHNE KPHBOR
BHAR HE MEHAET.

Ecau z = 0; § > 0, 10 ypanennn BeveH Kpunoi TpMeT mig
shz =chy, otkvna z -h(dw+ W14 ch? y)

Hueercs acumnrora = ky + b, roe

m 2O 5o g =
b= hm T b= m (a(s) - ) = 0.

Hafped npoftisoniyw
h T, = shy
; i Vitehty
OTMYAA CuenyeT, wro diyMkuda £ = g{p) Bospacracy mpu y > 0, a B Touke § = § RocTmracTca
smonays, paswsni In {1+ v2).
Hanee, ¥
3:: - —?&; =0,
(14t g)?
OTEYAS BLITeKaeT, MTO KPHDA® BEINYEAA miwa npd ¥ > 0. [ipurusas no swaMasnse CHMMETpPHE
KpHBOH MO oCeil Kooy crpomM Fpadme dyuxymn (puc. 45). »
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Toctporrs rpaduixu b 5 a pricii p teip) (p20):
185,p:nu'9;,rne;a>l {a =0,

w—-

[ LN
_-_E!EU 1 p

Pur, 45 Pue. 46 Puc, 47

« Dyiking o) Henpepupna xax sueMeNTApHAR; Ih‘u‘.w Plp) = 400, T 6. MMEETCR acKMITTOTA
e

weal; lm piplmo, T e KpHBAA ACHMITOTHUECKN BROONT B NOXKE 10 GRHpaT.
)
Bosumen nponasonnywn

o “( 1 : this
=u| mp——— ;
* o (p-1) (p-1F
Tk kak @—1 < pshle mpw o > 1,10 pl < 05 ¢ #lie) ¥6 (puc. 46). »

186. = urccos £

P
A OBaacTe cy pYHEUMM onp o Hep
le—11 € 6%,

OTEYIA CACAYET, HTO

-1+
B = = g p < o0

[penenbhiee IHAMEHHA @ B TPAHNTHEIX TOTRAK:

w
li == lim = -,
w:-”svfp) m lim () = 5
Tax kak p— 14 p°, 10 dysieunn wlo) Hyxel He HMeeT K NOTORNTENBHE.
Npunancanas araft dynxmmem
p—12

¢1=7§)2

MOKASMBACT, MTO B TOYKE ¢ = 2 [DCTHIAETCH MUHHMYM iy KM, PABHET arceos f B rouke g = p;
MPOHIECAHAS HE CYMECTRYET; Qi HELKA B 370K TOMKe NPHHEMEET KPRenoll MakcHMyM, DARHMH T,
Mpw g1 < p < 2 diywwaoes yOubaer, a np p > 2 — moapacraer.

KAk yae ORI UTMeMeHO (CM. NpeleIbHEe SHAMEHWE ¥ B IPAHMMHME TOMERX], WMeaTcH Bep-
THEATRHAR ACHMOTOTA.

Hairtens ee paceroanue a or nomwocs. Hueen

a= lim geompp)= b p
pa P

Ipaduk usolpasen wa pue 47, B



1] Fa 2. Qepdepenumainnoe noagcaense hyaemuil ofseil mepesenmoi

TlocTponts rpahuen cemeficTaa KPUBLRX (0 — NepeMeREEIL napaMETR):

187, ym o /u(1— 1%,

« Pacomorpimn mua caywan: af o > 0 u6) o < 0.

a) o > [ OSnacte cymectsopabmna dyHxung 1 — 2 2 0, e ) £ 1 Hyaw dyrsagsm:

w1z = by i mpw — T';"'; < x5 1 pywsuns y =z + o (1 — #) neassurensia, a mpa —1 <

o H 1 <y = 1—x7
E Ta OTPwuareasua; mpx —1 < 1 P hYHRUNA ¥ =& — /| ) orpruaTentHa. a
e, rl—‘:“- < &< 1 — NoTosHTEILRHA

Haxomns npodssoniy o
- ar

=14 :
¥ ;.-_"s[]—.z'?}

Orciopga caesyer, wro dyuEuMa » = 7 + /6l —2°) mocTuTReT MpH T = ,.l'ﬁ MAKCHMYMA,

pasHoro oo + 1. a hysrima y = ¢ — a1 = .r.;] AOCTHTAET OpK T = — a’T MUHWMYMA, PARHOTO
—va+ 1.

Touks © = +1 SBAKIOTCH ToMKaMH “CTeKa” 3THX BeTRel.
s mispaskenss nas sropoit npoHsRatioi

e vet-m

BLTEKAET, YTO Fpalins neppoi BeTen hyHELHE BMAYKAM BBCpX, & BTOPOll — nuna {pwc. 48)
Opn samencing ¢ or 0 no +o0 MOAYHMM CeMElICTEO JWIHNCOB, MPOXOTAMME “Epes TOUKH
(=1, 1) w (1, 1) {pue. 49);

o

=

Pac. 40

Puc. 48

6] 8 < 0, Ofaacte oApepensAns Q:ylb(niul —jz| > 1. Ackmmror ¥y = kiz + b y = kar + b,
rie k3= ;—E‘i‘m@ =14+/~a b=,

I'padurx waobpaxen wa puc. 50. »

188, y=zc7n.

- PaccmoTpum nns caydas: ¢ > 0w a <0,

1. & > 0. DyHkoMs NodosuTeItHa TpK £ > 0 M orpruaTessHa mpl o+ < 0. Haxozws
TPOHERARH YK
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OTcwna cOeyeT, 4To Nph T = 6 NoCTHraeTcs MAECHMYM, PRnwidit f.ﬂuu,

r=ci(3-3).

OTEYRS CACAYET, MTO B ToMKe T = 1o HMeeTcR NEpeTHS QYMEUME §, MpUMes Mpu T < 2a rpadmx
=

Dy uRUNM BUNYEILE BRepx, @ npH T > 23 — wika. Tax kax xe 3 — 0 npn £ — 400, To npaMax
¥ =U anagercs acHMNTOTON TPAMKa BYHEUMH NPH 2 — +o00.

2 Eemn @ < 0, To, Kax Aerxo BMIeTs, 3TOT cAywali cuomNTCR npeNAYICMY, SCEH B HEM
JAMEHHTE § B —Y, & £ Ha =—r.

Pue. 50

¥
a<0

3
i 0 x
3 Pue. 51 Puc. 52

Fpadwe cemejicran ymobpasen na e, 51, 62 -

¥opa ALK CaMoc ¥

Hoctpeite 1 padnxi casayommsx gy i

404, a) flz}=sup{sinr, cosz tgz}; 6) flz) =inf {sinz, cosz, tgz)

405, z =tcost, ymisint, r=1 406, r=ogcost, y=acos2, 7= cosdt.



R In. 2 fiudgd (pYHEURA OpHOH OepeMeHBDR
HaliTi recMeTpRYMECR0E MECTO TOMEK, ROOPANHATH ROTOPHX YAORIETRODEINT CACTYIGIMM Ypas-
HCHHAM ¥
07, (1-2 -1} +¢ =0.
408, (227 — 1 -2}~ |1—y| —yl) (2~ ¢ ~ 1~ o*| - 1 -
209. 2 4y +9— | 4P = 1| = 2=y = [y + 3= [e| =[5 =
0. —p=[l—c=py| =1 +x=p]~pl=0.

= |z}) = 0.

512, 3aga¥M HAa MARCHMYM M MUHHMYM QYHKIIMH

189. Toxasare, uto ecau dy flx) seotp . TO day Fiz) = cffiz) (e > 0)
HMEeT B TOMHOCTH T& e TOMEH JKCTPEMYMA, 410 0 dvmkuus (7).
- [las onp YIG B TOMEE o hyHRUES f{L} TOCTHT4ET MAKCHMYMA.

Torga cymecrayer rakoe & > 0, MT0 Q08 Brex T K3 oxpecTHocTH 0 < |o = xe| < § cnpasenmnso
nepasencre f(x) < f{za)
Tax gax f{r) = 0 u ¢ > 0, 70 M3 TOCACAHCTO HEPABEHCTEA CACTYET;
effix) < ef*(z), 1o 8. Fiz) < Fize).

Mocaennes o3HAMART, 9T0 B TouKe ¥o GyHKUMA Flx) nocTuraer . B onyuae y
NOCTyTIAEM BHATOTHMHO, W

190. [foxazats, w70 ecaw GYHKUAHE p(T) MOHOTOHHO BOSPACTAET B CTPOIOM CMHICHE N[
=00 < T« on, To yukusRr Flz) o (f{)] HME0OT GaNH 1 TE e TOMKN IKCTPEMY M.

o [y & Touxe &y i Flx). Torna npy Beex & 13 SkPEcTHOCTH
0 < |¢ = x| < § cpapepanBo HepaBeHCTRO

f(2) < f(ze) = .
Tax xax QyHEUNS (T} MONOTOHHD BOSPACTAST B CTPOTOM CMEICTE, TO M3 HepaBeHcIna [ < fu
cHeAYeT HepaBeHcTBO
wl(f) < wlfo),

wro M TpefioBadoch NOKA3aTh.  ANAAOIMYNO, NPeANORcHME, “NTC B ToURe Ip gyMknds 2 (f(z))
JOCTHIACT MAKCHMYMA, IPHASM K BHBOGY, 970 yHEUNE f{I) TARme QOCTHrAaeT MaBCHMYMa. b

Y R T~ 191. B xaxux CHCTEMAR GUCAPHHIMOE CYMECCTBYIOT M-
N % CAA, pankbic cRotMy Sorapadiay?
L \  Tlycrn gy — CHETEMEL ROrapid

- Torga coraacHo Yeaun o WMeew

logyz=3 (x>0 p=>0, p#1)

i
OTRYHA ¥ =ET .
o ¥ yme HaMK B 174 s
i

HETO CARLYAT, B 4ACTHOCTH, MT0 ¥ He MPEBHIIALT ¥max = £ -,
1

T el.' BO BCEX CMCTEMAX © acHokarMeM § (0 < y < es, y # 1)

TAKME 4MCIA CYWISCTEYIOT. B o

192. B pannwit kpyroboi cerMent, He NPERNMAOMH TOTYKDYTA, BIMEATE NPAMOYIOALIKK
© HanBosBmCH NAoMANED,

4 [lycTh BEICOT2 MPAMOYTOARHMEA £, MHPUHE 2.

Ecau oficanatirh yepea 2o QyTy CErMenTa, a 4epes Ip — JYTY, CTRTHBAEMYH CTCPOHON npa-
MO¥TONEHHEA, TO MoAydaes, 4To y = Rsingp; £ = OF = OB = R(cosp = cosa) {puc. 53). Caens

o p oy pasHa

Sﬂ:‘ky-‘lﬂgail-p[cnsp—oosa’},

Tipwy Ky np
5'(s¢) = 2R* (2cos” g — cos pooie — 1) =0
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HAXOIMM, TG

cosa + veosT e+ 8 coso — vooRt a4 8

sy = 1 : 08y = 3

Ilyra w2 e MOAXOIMT 110 CMEICAY 3AI4YH,
Tax xak 5w — ) > 05 5 +e} <0 (£ >0 — mocratouno MaZoe), To mpn

cosa +/eost o £ B
4

cospy =

dyKLIa S{) uMeeT MakcHMyM, B

193, ¥ sanune L + !_ =1 anmcars np ONEHHE €O CTOJ P coaM
at
ADAMACH, ko'mpar» i
o Ilyere = w p — Aasue lIN)‘cmpon npssMoyroaasimea. Torga § = dey, npuvwes © u y —
EOQUBIHATED TOUKH, Aesamei sa sasunce. Jas chefyer HECEH

FPABHEHNA 2JAIUICA:
T =acost, y=bsint.

Torwa 5 = Jubsin 2t, oTeyns Smee = Zab, mpu t =T, a sz m = 7‘; >

3
194, Yepes voury M(z, y) saannca :—, + % = 1 Nposectd xacaTensHyo, olpPasyOmyR ¢
OCHMM KOCPIMKAT TPEYFOARKUE, [LIOHALE KOTOPOro HANMEHSMAN,
« Ypamuewne kacarenzuoi ¥ B TOMKE © (%o, yu) mMeer mup:
Tz
=1
e +5 .'P
3
OTEYAR CHCHYAT, TG KACATEARHAN or oceii oTp amooi 2 :—n
143
UaefoRaTeAsHo, NACILATE TREFTOALHKE 5 = i%'
Ecmu vy NIAMDCA Taf P . orkyas Sp,, = ab npu §f =
o - % 4o = 7? [ 3
b 195, Donep ceMeie or ¥AUATS HueeT Gopuy pamio-
Geppruno T Tipw kakom » Goxon ™
o= “BABOTO CoMeHHA" DOJH B It.a

Ha®e papHa 5, 3 Ypobems Bogel pased h?
« “Mokpuit nepumerp” P onpenensercs mo gopmyne (pue, 54):

zh
1
FPapt = i {1}
Pae, 64 ITammage “suporo cevenna” somes:
8 =hin+ hetgp) {2}

W cpopaeya (1) 5 {2) waxomun

2h

&
Paz—- -
R !u:t;p-l-smp

Hponssoamas dyukumn P, paswas

n 1 Zeoosp
sty AR )]

TWEATRIBACT, MT0 pne @ = T BOCTHrAeTos MUHNMYM GyHRur P
196. “UHasmsancrocrm’ samknyToro KOHTYpa, SFpIHMUHBARMEro TA0MAE 5, HAKBaeTCA

OTHOMICHHE TEDHMETIA JTCr0 KONTYPA B ATHHE OKPYRHOCTH, OTPAHNMMbARMEH KpyT Tol ®e mro-
anaTe 5

Kaxosa ipupsa passofenpaintoit tpanewmn ABC D (»lDﬂB(,] odnmmuei HAHMEHLINEH "o
BHAMCTOCTRR | et ocHoBanue AD = 2o w ocTpui yron B4



i Fa. 2. Duddep b onmol mep W

C o [yere T — “HaBMIMCTECTE” Tpanceudi. Tords, CorBacho ope
menexmm, wees (puc, 55
P
/s
A D rae .'a'=’—c,}'2)189ina: L=2AB+ BC 4 1a.
Tak kax
P, 56 - 80 = 1AR o, {n

To, ofipaHatad AR = £, noayus

- +7(1 —cosa} )
=) VTy/[20 — zcosa)zsine

, MTO OHA HMEET MUHHAYM TP

Hecaenya dysxgme () ua

s g &
T = asec 3

Wa (1} neny+aex BC = Zatg® £; Tak ak NORORMHA BHICOTHL TPANEUMHM F = I 5ina PamHA PaciTo-
s oF Toukd e, v) oo crap AB tam ¥ TP MOARHC BITHCATE GEY #HOCTE
PagHyca r.

197. Kawoii cextop cremyer aupnan M3 Epyra pimlyta R, urofi m3 ocrasmedcy qacmx
MOMHO B0 CBERHYTE

4 Ecas nofl o NoHMMaTh LeNTR § yrom pa, 70 oBheM Eonyea ¥ panex
B

SEt vV dwE — el

x
H aroll g aT o Wa peMyM , 4T M ee

npH
2
= ZIJ;. >

198. Msa kopatns nausyT ¢ noc CEOPOCTAMH B W ¥ T IPAMBIM DHHHAM, COCTa-

mamwum yron § Mesay coboi,
O

MEAY , CCAN B prifl MoMeNT pacoTo-
AHKE le oT TOMKH IIQPQCG‘EHII Ilmﬁ %811 coo'rlmlenno p&l"“ aub,
v - [lo TeQpeme EOCHHYCOB HMeeM
= (aul)® 4 (b +00)® ~ 2{a + wt){b+ vt}
o (pwc. 56), rae r — p ey kapal B np Ml MoMenT
Pt BpeMeny .
& Hecaeaye dymmmn ra(t} ik IECTPEMYM, HAXOIHM, IO
* = Flle) =0 to= b + av) cos # — an — by
Pac. 56 Tt iy —uvcosf+v?

Noactasasa to B (1), noayywum ;
{ub — valsin §
W = 2uvcosd +
Ecau u noMeHsTE HA =B, TO B CHAY TOMAECTE

Tmn =

sin{x = §) = sind u cos{x =) = —cosf

RGAYUNM Fmjn = E%L._ >

199, Creramasca ToWKA HAXORKTCE HA JIMHNH LEHTPOB QBYX WEMEPECEXAOTMXCA WAPOR
papwycos B u v (> r) u pacnonosena sie aTMX Wapos.

TIpH KakoM MONGKEHMN TOMKM CYMMa W MacTel i wapon
Gyper wanbSomsmei?




§ 13, 3agauw ma '} i

« Hasimes cymmy i wacteh 4 xax ¢ P
Hmeen (pre. 57) .

s:z«mn-:,pzm’(:-%);
) (@zr+1),

T
-

5 = 2mrt (1-‘

fEE @ — PACCTOANME MEEAY USHTPAMH Mapos,
Hecaegoman gywkume 5 + I
FACTCR MAKCHMYM #TON iy HELNH, TPH 9ToM

ﬂ?f+»—-r+—“;--
1+(5)7

I, IPH KOTOPOM mOCTH-

GTEYIA & 27+ R\/g.
Ecnu se nponspomuan f'(z) < 0, To Makcumansioe aHaveHme 4y HELMH f(z} nocturacTea mp
Iy = @ = 7] IPH 3T0M BRNOINSCTCE HEPAREHCTRO

a<r+R1“ir£, [

L

Puc, 57 FPuc, 58 Puc. 50
200. Ha waxoit mucoTe Kan ueHTOM KPYIIOro CTOMA PaiWycR & CAENYET NOMCCINTE DIEE-
P ¥ . 4To6n b kpas ctogs fuora HanGonsmed?
« [lon w0 [

Tmi

re
Fie 7 — PACCTOSHME OT HCTOMHMKA cBETA N0 TOMEH Habawogewws, b = const, @ ~— yron, wasofipa-
wenHui wa prc, 58, Hueem

Hay=—%2

(@ +e7)3

OTEYAR MAROINM BHCOTY 2o, NPH KOTOPOi IDCTHTARTCR MakcHMYM Gyuxunn f(z); To = 3‘5 >

201. ® peke IMpwHoil & K DOCTpoeH RO NPAMBM YI90M xauad wHpHued b s Hakei
MAKCHMATRHON DANNE CYTA MOFYT BXOQNTE B 370T RaHaa?

o [[tmma wopatng [, kax caenyer wa puc. 59, panpna
b a
- + .
Sing  Todg

Hecaenonan Na sxcTpeMyM gyigumsi |, Tonyaen, uTo

npa
@ = arcig
=

TakiM 0Bpaaod. MAKCHMAILHC BAIMOKHAN IiMHa Kopafia panHa

)
EERY 1
(ni +M) Ho»
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202, Cyrousue pacxons NpH IIABAKKYK CYIMA COCTORT M3 ABYX YacTell NocTaANHoi, pabeoi
@ pyf.. u nep P nemo kyGy cxopoctr. [Ipw kakol ckopocT o
nRaBaHde cymHa Syner nannmee akonoun\luuu

4 [Ipeanoncsum, wto cyamo npemas 5 ws sa T cyrok. Torna pacxopw # Gynyr pasiu
Ta + kTo?,

PP # Homag xax T= £ 10

e kb —

5
R=22 4 k8t
u
OTEYEA HAXGAHM CROPUCTS, HPH EOTOPOH PACKONE MMHMMALLNEL

#=J;. >

203. Tpys mecom P, nesamuil Ma ropusentassnoit WEPOXOBATON TLIOCKOCTH, Tpebyerca
CABHHYTE € MeCTa nwno*euuoﬁt CHAGH. npll KAKOM HAKNOHE Froil CHAR & POPHIOHTY DeauMHD oo
Gymer med, scam i TPEMHA TPY2a paBeH &7
cecnneeey F A TIPOEKTHPYS APHACKEHHEE K IPYIY CHAH wa TOPUIONTAZEHOE HAlLpa-
BAEHME, K3 YCIOBHE PARHORECHE MX DOKYMaeM (pHc. 60):

T= Fpk= (P - Fsinyp)k = Fr = Foos g,

AP
omyma F = gt

Hecrenonan dymxinoo F(ip) ma skcrpemys, Haxomm, ure npe 2 =
P arctg k peanauma oo F o Gymer nanwmensmeii. »

Prc. 41 204, B wawky, wmemimyo s‘bopnry TMOAYMAPE PAEMYCE O, ONYLLEN
e cTepRenE LapHE | > 2a,
Haijire P P -
- Haﬁn«-n THHYE BHEE I crep OTHOCHTEALNG NiHa samuu. Hueon 1T = mgh,

me b= — SiN 4 ¥ -— BHCOTL USHTPS TAKECTH CTEPRHA OTHOCUTEILHO THA MAUWKR (puc. 1)

HNaace, tax xax tgp = =L = 222, 7o noayuaem r =

—acos 2,
Hem

¥ P T, o

2 = a(1 —sin 2p).

M
- Hrax, 0 = mg {1sin o+ a(l —sin 2p)). MNockonuy crepmens crpe-
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‘T[‘)'f(zn'm;'ﬁ =3 Thmne w‘"“‘ 7 a\,f‘{
f{2nr+l’]—- lllu I{z) >

T 4w

R L
]+C, z# duw ¥
.

139, f 2] ds.

4 Mlpu ¢ > 0 umeem 4 © L a:

[ R

. . 2 v
f:ﬁ=%+€r’|;
fxdx————-l-c‘a

B rouxe 4 =0, cornacko onpen.enenuw nepuoclpasnoil, monxmo Oy = 3 = O, roe C.’
¥ TIPH BOOX I HMEess

AHAROIMHO mpir @ < 0

f[suz = %sgn: +C= 1!;1 + -
140. f-,p{z}dz: roe (T} — paccToANME YMeAa © mo GAmEaiimero uenoro uMcua.
4 lls yoaopua samasm ¢(z) = |z —n), n— § £x < n+ 3, » € T, nosTomy
1 : 1 1
Iz} = f p(x)dz = e —nllz—nl4+Ch mr-sLrend .
Ha HenpepemiccTn neprooBpasnoll Neaytaes
1 1
I{u-p-?-—o)a;(u-hi), .
Te LyCha—laCag, Oy =k +ootema Cu = T4+ 0 me € = — NpoKssoabmas

MOCTOAHHAA.
Morxoneky u € o+ ; <4l Ton= [;— + H OEOHMATEALHO HAXOTHMW

=3~ fer 3 e 313

141. f[r]l sin wrjdr.

i
x+‘i]+f.‘.b
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- Ilo onpenencion wenodl acri umesn

[z]lsinwz| = (=1)"nsinzs, mnSz<n4i, ne
Moaromy
f[t]lﬂln wrjds = £ } ucosn+(a‘n, ngr<n+l
W3 menpep prood il B TOWRAX £ = % 4 | MONyUseM pRBEHETRA

z=n+il

[1%““ weos vE 4 (-'..]

[1_—1)—(n+ |]cnsn+(..+1]

F=ntl

oTkyma Cpyy = Chn 4 %

. Pewan >ro ypasHeuse, nonyvaes G, = O 4 g. = . Mosromy
ntl
f[:]|si.n:;|d’z = [%mtx-i-u] 5 +0, mnErensl

Toc ¥z By
NATEABHT HMEEM

P To peerma w o= (5], Takum oBpasom, oxon-

f[:]|sin1u|dx = [:;]([.(I — (-1 cos nx) 4 C,

roe OF — MPOHIBCALHAN NOCTOAHHAS, B
142, MOycre f(z) — monoTowkas nenpepiEnag dynkima i £ (#) — e obpaTHAT hvHRLMA.

Horszare, wro ccaw | flzglde = Flz) + C, 1o

[r"maz =2f 7z} - F(f )+

4 B cuny ycnoens P . P

=) = P )

Hrrerpupya ere ne f"(x], noayHacu

[z =ruan e,

OTKYHA
fﬂdff"f=1)==f"(=}—ff"{=ld¢ =F{f =)+ O
¥ aax i pad
I pulwauuu naiTi MHTErPAJIED

124. Ims Tdz. 125 [ oRifedz. 120, [ —SSfedr. 127, [—f

Aln 2 yees 23
i da
128. [tgrv/eoslrds. 120. [H2Zdr 130, jm. 131. [m.
132, [EEE. s [ 134, f£°(1 +Inz)de. 136, [ o= gy

*/3

106, [ ST e 10T [(ls 4 1] - 1= 2ldr. 198, [\a(l-2vE) da.
dx d= s

199, [ —fies, 140 [, s21 141 [ 0

- .
e
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§7, MnTerpupopanne BexTOp—(hYHRIHM K
PYHKOMOHANBHEIX MATPHIL

Teapems 1. Bexmop-gyweyua B = (£, Fa, ..., Fu)
iy r = {fi, fo, ..., fm)} We unmepsoxe X & R ‘mosda u moxsxa waa wozda wa JmM
Y ASRAID ansimn iy For=1 m,

Teopem 2. Aunaeuw wuxuuauueno- sampuye B = (b;,) seagemca nepocoBpaivod
Ha pagas X o A= (a,) morda u moavko mozda, xozda na amon
HNTEPEGAE ¢ynw|¢uu by ssamwmes nepooofpaznsiny dyskyut gy, i=T,m j=1, n.

Hastrnn uurerpasu or unop—«byuxn.vm

o 1
143, f(ﬁ T 4+z=)“‘

4 Ecmx P HHTET pas KTO P HM 1, 1o,
COTALCHO TeopeMe 1,

I(‘}'([\‘/—*‘(‘I,['Jz—=+cz‘[1+sa+ca.f4+ ,+c.)=

arctgz, }zamg ;) +C Jzl 51,

X . ¥
= (tlam =, arciin o,

rge C & B* — nocroanmsi sextop.
144 / ST = simal 3 (90
CANTEE T T )T

4 ANaTOTNNHO NPERMIYIeMy NPHMEpY

Ha)=(ln|l+z|, m /142 ... In Vige )+ C.»

145. {cosx, cos2r, ... cosmaz)dr.
4 HMuean
P in2x in m
f[cm.r. cos iF. ..., coemy)ds = (mlx. ié——, g %) +C >
Hailtsn MHICTPaiM o7 Gy IKEHORATEHES MATRHL
sz sinls wnir  sindr
146, f cosr coslr cusdz cosdzr | do.
by s tgdr tgdr tgdx
4 Ilycrk A — nepeoofpasHad MaTpiua, TorZa
o ls £od 3z coedx
—Cn - it —i—
:‘].{xJ - 0L tIu‘Qr JIHJJI' In:‘lx ,
=lnfeosx| —In\fleos2e] —In §{cosdz] —In {/]cos 4z
U Wl paa PaBek iy MEUHOHATRHOH Matpame £ = A2 4, 10e () — nocTeoanHas MaTpuma. e

. il
147. f{a.,)dr,mea.,,:xr i=T =1, u 2 >0

A (TP ukcipoBaHMBEY & W

143
73 .
Caenovareasmo, [{i,]de = [b,]+ taeh, = —:—J; a0 = (2] — MOCTORHMAR MaIpHLL, B



Ta 3 Heonpegeaenssid mATerpay
148, Toxasars, e
fl_E‘+.—1=}" dr = ";H"[Eq-dr.)"” +C, m
rme B — epmmuvnag, A, O — NOCERENIIEY MATPHUEL JOUOrG nopm.um W Maipis 4 — HeEMpo-

AMEHHAS, 1 — HATYPAREHOS THCID!
« ][04 QokasaTelnCYBa [OCTATOMHO MOXAIATh, TG MPOHIBOINAE Tebodl YAcTH pabeHcTda (1)

PaBRA mogEHTEr paXkioll MaTprue, Mo mpaseay g MLALPLY M-
oM
(“:_ A™NE + 4:]"’“‘}— ((2+ An) A+ (£ )h:}"" -1[£‘+ AB) 4 ..+ AE 4 Az)")

A rak kax MATPHMEL A M E+ AT XOMMYTATHERE, TO
1 -1 ) _ AT B "
(m,t (8 + Ay ) = LA INE + 42)" = (B 4 Az} >

Yopasuenus pas cAMOCTONTENEHON PABOTE

HaiiTis uMTerpadsl oT sckTop—QyHERA:

142. [(sinz. cosz)dr. 143. [(tgz, tg2x, tg3z)dr, 20, §
144. [(zsinz, rsinls, ... rsamz)dr. 145, f(::r’?, 20, :rse’j}dx.
146, J'(a:, %, 0, 2"y de 147, (2, 2 ., 2™ nzdr, >0,

Haiity MHTerpats o7 (pYHKUHOHAABREX MaTPML:

148. ahy B
x4 cos 23 ;cwx—taiix+£+cm;]u: i
£
—:,smx-'-cosz-l—m—sm:ha: cos z+2|"

N 140 &
149, j(r "“)( 1 m‘)klso[ Orﬂ)dz
cosx  Inz —sin r o P
1 0 ]
'151.](15‘-};4(0 sinz 0 ))di—,
0 0 cosz

152. Mycte nece M KBalpaTHoil g ALHOH MATPHUML T = A[L} HMEKT Mpons-

BOLKEE Ha o e, 6. O T M3 IHoM | B CRpaseLIKEN PABeHcT A
L8} flAt)A ) + AY(z)A() ) de = AT ) 1O
6] [iAM =) A'(=) + Alr) A (£) A=) + A‘(:),t?(:}) dr = .4“|r) +C.
153. [lokasars, ¥To

[ (Af2) 2 Blz) + (£ A(z)) B(z)) de = A()B(z) + C,

e Au B — 1 MATPEL,

- a
154. Myers A — Marpuuy % onpencmis nocpexcyson
paneHcTA

Tt i (B+ me;
1is
‘rc“ dr = Ae‘" + €,

; 2me (7 — NpONABOALNAR MOCTOANHAR KRANDPATNAR MATPHIA,

NokazaTk, 4To
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OnpeneleHHBIA UATErpAN

§ 1. Marerpan Pumana

1.1. Bepxusii n RERENK #uTerpans Pusama. Kperepmi mrpmmcn Qn:ltml

Onpepeaesnme 1. Profuenues [1 o [a, &) moves
(To, 24, ..., 0}, cBea=do <1< ... <xq=h.

Mycer [, 8]~ B w f— orpax.u-canuu Ha cermenre [a, 5] d Lall — Jioe
pasfine e 3mm CEMEMTA.

i i ptewel 1 £0OT P m,
ca wwena

A=l
Fa(f)=3 Mar, Sulf)= ZM Az,
=0
ede My=  sup  {f(z)}, my = inf {f(:}}.a:.-x.u—z..
AEIET 4 FIEFEI 4
Onpepeaenne 2, Yucan

Jroe=pgmom, [ oz = smisain,

2de movnple spany BEpYMeR 10 06K ASIMONNLL Daali fa, B}, » ro-
CIHEEMC RGN dEDUHILM U MU NN UMN uameepala.xu Pumana dymkdgun f na cecmenme [a, 5]
Onp 3. Pynryna f pupyesot no Pusony wa ceemennie [a, b]

eeau [ fids = [ fda, g ofuee svouenue sepzneso u A P

&
avar Pusiana pynwgus £ un smos # offoanayacmen fﬂs) de.

Ium:c BEEX HHTErpHpYsMEx no Pusany gynkunit § anaumxm f€ Rla, B
W s niozo wmobe ospanuvennas dyncuus f - [a, 5] — B
dwm umllr?pupy!-mﬂ K cesmerme [a, ], weofizodumo u docmamouns, umate: Ye > 0 cyuiecmso-
suds makoe pasfuenue [T omesa ceamenma, wmo 5 Snif) — Suff)<e.

CoRpritenno XpRTERRI HTET pUpyesocTH c 5

fER[@ B ®VYe>0 30: agS‘ﬂn—smg:Eu.m.a
=0

(e wy = A, — i, — yoneBaymne dywruni f wa cersesze [x,, ER
1.2. Hurerpan Pusmana max gpepes HHTETPATLHEX CYMM.
Oyere T — nponssoasuoe pasbuekne cersenta [a, 8] u d(Il) = og“?x 1&1‘.. Ha xasmgom
rEn-

i TaK ¥ HHTET PRABHY K

COPMBITE [\, T,41] BOEMEM
CYMMY

wToMRy £ M

At

Snif) =3 f1&)aa,

=0



254 T 4. Onpegenesnss AETEr pat
Monaraes Lm SalfI=], ecau Ve > 0 36 >0
AT
VI Ad(H) < 8= |Sa{f)— Il <=
Teopesa. Ecau.
b
1) npu I — 0 Flim Sn(f) =1, mo € R[a, 8] u [fiz)dz=1;
a

5
%) J € Rlw 8,703 L Snif)= [ fixydz.

3Ta TeOpeMa YCTANAWTHBART IB3 ar:manenruux onpedeleHRE HHTErpata PruMana.
1.3. H. i o Pauany.

Teopema 1. Ecau f€ Cla, B, ma f € R[a, b
Teoy 2. Ecaa | na

[a, b] dw mo f € R[a, 4.

1.4. Mepa 0 JleGera u wepa 0 Koppana.

Onpenexenne 1. Mepod wT ceemenma J = [a, F] (sepots pF unmepagas J =la, ) naso-
aqwm eso dauny, m, £ wucse b—a

Onpepenenne 3. Muomermoo X C R useem aefecoay smepy U, ccau ¥e > 0 _cywremayen
maxoe cdemios noxpumne W= {7,;)' € M} ameze smomecmen cezmenmont J, {ruenmor

= o
nowpamue W= {7,; 7 € H] uxmepooacu 7)), #eps xomopeiz iy, umo Sopy e, ede 3y =
=1 =1

i
Im, > -

4=1
Tpumepon MuoxecTss Aeberosoi Mephi  MoNeT CIyRNTh NPONIROALHOE CHETHOE MUOKECTRO

Toues X C R,

Oup 3, Muwomeemoo X C R uncem wopdanosy mepy 0, scan e = t etecmeyen
swaxoe xowewnoe noxprmue W = {dg ¢ = 5, n} (W = {7 5 = I n}} smese unoxecmed
pi "
T, (nmmepsaacsu J,), mepui womiophit sy, smo ) jip < ¢
=l
I Mepk 0 Momer ambion KoH! B

Tover X C R, a Takme moboe cverHoe MuomecTsoe Tovex ¥ O R, wMenmpee KONEWHOE HHOC
npepsIEHBY TOMeK. .

M3 onpenesesna 3 cAemyeT, 4T0 BCAKOS MHOMECTEO sacopmanonoil Mepir 0 umeer neberoR)
mepy 0.
Teopema (le6era). [Tueme f:[a, b] — R — czpanudennas dymcyus u F O [a, B] = sno
wecmao ee movex paspuied, Dywxuus [ unmezpupyesa no Puskany uo cezMeniie [a, b] motda
mokske mozde, xezds E — smwoxecmeo aefezosol Mepui 0.

Cornacto Teopese Jlefera, knaccy HNTErPHPYeMBIX Mo PHMARY PYHELHA NPRKAZIERAT Or Pl
HH TOMEK pa3p He Goase WEM CHETHOR MAH HMEET Mop
manomy Mepy 0.

1.5. Hurerpans ¢ Q. oTp TBAX.
" 0 1o 3Kap
Onpepesenne 1. Jyems EC X CR. @yreuus xg : X =R, ade
_ | 0, eeawze X\E,
X':‘}"{ 1, ecauzeE,

7 P a gy @ E.
Onpepeacane 2, fdyems E C [a, 8] C R, f:[a, b} = R — oepanwsesnas dynxuus. Ees
Fxe € Rla, 8, mo

! Sy f Flxals)ds.
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Onpepenenne 3. HunmEc[uJ]cR f E~R — aap b Mpode ;
duymcyun fowa sece [=, B, of s

£ € B,
Fiz) = { il et 1 TN

Eeau o F 7 Ha [a, 8], mie
f fiz) deet f Fiz)dz.
4, Oap ECR, P UMEETR

Mepy i.'l M3t SaEm e lloncp\m wiM no Wepdauy, a uwmezpar

B[dz =!x;(=}dx.

ede [a, b] — G cezmenm, - E, P ;e

poil mnomecnign B, wan eeo daunod,

1.6. CRORCTBA MNTOrPATa, BHPAKERNS PABCHCTBAMH,
1) Ecan fe Rla, 8], o u of € B[a, 8], c = const, mpuwess

L) L]
JECLEE [reres
2} Eome f, 9 € Rn, b], ro m (f £ 4) € R[a, b] w mpu yom
[ L3 L
/fffr)*g(x}]da: =ff(5}dc*f§(z}«h.
3 Eemwe fe Rla, b u cela, bf, o
b o )
]_r’f:]d:: -]j[z]d'a-+ff{:)d‘r [eBoiteTno amIMTHEHOCTH).
4] Ecan cymenns dyneaun f ¢ [a, 8] — R ua cerstenvu (2, ¢] u [, ] wnrerpupyess, to

7€ Rfa, b] v npu atom
b . s
ff(s}dz = /}‘(:}dx+/f(x]dx.

1.7. CpoRcTBA METOTpALA,

b
1) Bcnn dyruuna f nuverpupyena va [o, 8]  f(z) 2 0 ¥z € [0, 8], 70 [ f{z)dz 2 0; ecan

firlzo, feCu bl n fiz) 20 na [a, 8], 10 f;{r)da Z e > 0, [OE ¢ — HEKOTOPAA TIOCTOSHHAN.
2) Bcan fiz) € gfe) Yo E[a, 8] u f, geR[ﬂ ], o

]f[xl-h s[m)dz-



156 Ta. 4. OnpeReXeBEWR RETETPLY

1.8, Dopuyam W HHTer pHp no TACTIM,
a) Mycrs panoanens yeacsna: 1) f € Cla, b] 2} cermens [8, b] ABAXETCR MHOECCTROM SHatie-
it uemmpoqunxmm rotglt) asts g na |o, @[ nenpep T Y I

3) pla) =0, 9(f) =

Torpa cnpanennuna opry iy SaMeEHL nepeuennnu

frrrm = ff(wng (1) .

6) Popuyia MHTECPUPOCRAHKA DO YACTAM.
Ecau u, v € (*V[a, b], 70

& % &
f u(z)v'(z) dx = u[:‘.}v(x]| - j )’ (z) dz

B npumepax 1-—5 muwrerpasy PuMans BEMMCIZOTCE © ROMOIIEIG WHTETPAAEHEX CYMM Snifi-
Taa awEoii wrrerpupyesodt no Pumany dymewnn 1 (2, 5] — B uueen

[
[f(r]-*f=_£l|{1]n_°$nff]

wesasHeuMo of Bubopa padbuenms I1 M Touex £ € [z, 7,41], NOITOMY TPH DEMIEHIH Y KASAHHEL
npuMepos pastuenna 11 m Tourn &
Brruucanrs caenymonne HHTErpats:

+

1. j {1+ 2)d=,
-1
o byngins f iz o 14z, =1 £ 7 5 4, npunasaekur kaacey C[—1, 4], cnegonatentno,
F € Rfa b B cuny auneitioctn dymxuwnn £, ynobuo npr nponanoasnom pastienun Il cermenta
[-1, 4] BasTs & = m ‘Toraa HWTerpanbHas cymma Snff) pasta caMoMy wirerpany. Hueem

Snif) = E;’[{.}m‘ - § (m iV :?) -

= Ln = Tot

a_ 2
¥n — %0
= 12,5,

] :

Tax ¥ax Ip = —1, ¥n = 4. Cnegoparensuo,
4

(I4+z)dr =125 »
)
&

2. fx'"da, d<a<h m# =1

a
o Bubepess Takoe pastuenne IT, wToba qaue cersenTon [, #i41] 06PasCBRBATH reoMeTPI-
HeCEYI Hporpeccus, W sossmeM £ = 7. Torma

ome, =T e samh = (87 6me (8 anme(9F () ).

Salf) = “2“!(3(}&& — ™ ((b) ) 5)!":7”} = (% = ™Y 1§ )..:,- 1 .
--o . -
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Mockoxexy (i) — 0 npr 5 — 0o &

1

SNCLE tuive() 1
i 2 = km B ——
s e

[ ) o R g

m et e =S m T
b
3.]‘—:. G<a<h
#
4 Mycrn = {zp =ua, £1, ..., 7o = b} — nposamosRIOe pasbuene cermenta [a, §]. Tommn-

TErpansuad pyHEUMA HNTErpHpyeMa Ka [a, B], B cuay uwero, xax roBOpMIGCH Brame, ‘t%;n . Sakf)
CYMECTBYET M e JABHCHT of subopa Touer &, Monaras £ = JT7Tiy1, nooyuus

Sar)y =30 88 =iw(‘l- 1 )=1--§,

E S ED
et i+l

'}
22— i it
S sn=t-toe

Cnemosarenuns

4.

sinrdx.

9‘-..___".”’

« Bawn [1= [z, = i =0 n), £ o= 2, nueen

=1 - = I3
AZ;=%. -in[f}'%;zezinigz=%-nn§. )

vl

Npriuman w0 sHmase, wro &) — 0 mpn w — 0o, HAXOMAM

4n e

[5inzdz=“li_||;° Vix M:I. >

5. jln(l—:aco&x-}«’]dr npn || <1 u |of > 1,
o

« Bossmen 11 = {ry = Sk k=), & = 24. Toraa d() — 0 npH n — o, Dfomaws
s=¢" =cosrdising. F=e"" = cosz—vsinz, MogyuHM

Fei=lnfa —s}w—z2} Sn(f)= E "Z_Illl (w il e;,—':k) (“ -e"i‘) _
k=0
=gl -t oot - puesiion

Ecan &) < 1, 10 u So(f) =0, rax kak o™ — 0 OpH N — o0,

Eecan || = 1, 7o, npeacrasnss So(f) = suge

Su(f)= E (nlm’ +1n (”—_1](&;]"-_—?:-1)
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S, b & s k3
MOAYUHM, WTO qlé.;n—o Sn{f) = “lem Sn{f)=wle e’ Crenosarensno,

. 2 o eeau o] < 1,
jlnfl—xacoe:-}—«}dx_{ rlna®, ecam|al > 1. >
B

6. Dyers dynkuns § - [a, ] — ¥ soncronna xa cersente [z, b). Joxasate, wro
= n
b—a b=a 1
Jros- 5555 serntt) o ).

4 Ecmr § € Ra, ], o npn amfom pastuenan 11 cermenya [a, B] 1 npoussoassom srGope’
Todek £ € [Ty, T,41] BMNCIHARDTCE HEpARENCTEA

&
salf) € ffmdz <3a(f),  sn(f) < Su(f) < i),

B CHAY KOTORHX ‘_[ffx]d:: = ‘?u(f}t < Salf) - Sulf)-

Tax MonoToRKOR hynkie f npu paa&wcmm cerMenTa [, Bl Ha n PABHEX “acTel WMeey

Fa(f) - Sn(f) = ~f@i=0(}).

fruu,- Spin
Ofoanauun * S = #, nonysum, o J'f(x]d: —Sn(f) =48 (En(f}—fn[f}) =
O(,‘] TAK KaK fﬂ1 <l »
7. Oycte £, ¢ € Cla, b, Hdoxasats, u1o

#{I)—a

lim _on(f¢) = f fle)eiz)dz,

n-1

rre an(fe) = ) FE)0(0) Ani, 2 S 6, 0 € 0.
=n

o Ha onenxn |Snife) —on(fell € "E_I |F(E )l (83} =~ {5 )| &z, orpasmuennocTys dynrw f,

yezonus @ € Rle, b] u ouenkn |p(6,) — \é{&}l € W, THE Wy, — xonebaine YMELIHH @ WA CETMenTS

[#1, #i41], noayHBEM, ¥TO Hm (Sn(fe)—en{fe)) =0.

CrenoparensHo, o, lim en(fe)= dé)_osn(fi’} = / fiz)e(z) dz.»
“ro P x :[a, Bl =R, rpe
%)05[ i - 0, ecaw s HPpPALKONAALHG,
xiz) ECAN T PAUMOHBNLHG,

me unTerpupyesa sa cermente [a, b,

o DYHKEMS X OrDANMMEMA K PABPLIEHA B umii foraxe cerenTa [a, ¥]. Coramacuo Teopene
JleGera, ¥ He HA TOM ©




§1. Hwrerpas Pmwana’
9. Joxasars, wro dymuvumz Prans fifa, b — B, rae

259

2145

L p—1
rm={ mul TER AL

@, ecnmz WppaMMOHANLNHO,

b
am uon (82 1) — RIANMHO NPOCTHE Kealie KHCRA, KuTerpHpyema ia [a, b fﬂ:} dz = .

4 B npuMepe 263, ro. 1. uTe Gy Pumana e B KARACHK WDP
EaALHOH Touxke cermenta [o, §] u pasprnss » xammoll eTo pauNckaanok Touwe. Mockoasky osa
B u &8 TOEK CHETHO®, TO, corfacho Teopeme flefera, FeRa, bl

Nlpu awtom pasGuennn 1 cersenta [a, b i [#0 £i41] PP
HHe ToukM, nosToMy Suf] =0, » oy wero

.

sup(su()} -ff.u:f_f(z}ds-a, >

" - : 20y

10. 1 uto p & f:::'—sgn(ail;).0<xsl,umerpupy¢uana
nenysutepsane 10, 1], .
o Pyuruus f paspussa na cueriom Moxectse Touex X = {zx = 1; k € N} u orpanscena,

Mucecrno X umeer oMY npegestxy®o Touky T = 0, NO2TOMY MMeeT ROPHSHOBY MEpY KYan.
Dynruna F [0, 1] — R, tie

o, ecmex € X U {0},
Mzl { flz), eomnz € o, X U {0}),
OrpaHWtEna wa carmente [0, 3], & MioXkerTBO ee Tovek pasplasa X U (D} nmeet woppanony mepy 0,
ereposarentuo, F £ R0, 1], Cornacko onpesetewsoo 3, n. 1.5, £ € R]0, 1], »

11. Moxasats, 9vc cyselc orpamrTeHtoil Ha cerMenTe fo, b} dyxzume f Ha MHomecTRO
E = {a) unterpupyemo Ha muosectae E u

!f(ljd’z =0

A Ofpaayes dynkume F : (o, 3 — R, rae
Flz) = { g}s}, eCcoH T = &,

ecrwa < 3 £ b,
»
Tyvikumua Founrerpupyema wa corsente fo, B w [ Fle)de = 0, 7ax xax npu f{a) # 0 oma

PRIPRIBHA THIIE B ORKOH TOMES, 4 IpH JoSoM paau;emm 1 cermenta [a, b] wmeen Sp(F) = 0,

" a
[Fds = f Fiz}ds = (. Ofoanaunm ff{x}dx = [ flz)dz. Cornacue onpepenenmo 3, n. 1.5
- 2 E a

noaysaem [ flrjds =0, »
4

12, fiycrs f . [s, 8] —~ B — orpanwsensas ua cermente [1, b dyuruna. PaaSucxnen [
rerseita [o, b] 5 Hanpapaennu o7 Tousk bk Touke @ HasopeM MHORecTBO Touek I = [z =
b2y, ..., £n = g}, tme £, > 541, 1= O, n—-1. Ha xamuou cermente (2,5, 2,] puGepen
MPOHSBONERY I Touxy £, B obpasyem cymmy

n—1
Suelfh =Y 6N — ).

-l
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Ecan 3q|!]'|||=| o.‘;}[x(j"] = I', To ronopuy, 4To diysxuus f MHTerpapyeMa HA ceraente [a, G] »

HAMPABIEHKH OT TOMEH b roume a w JAMHCEINAEM
I'= / Flz)dx.

Noxazate, 410 ecan f € £, b, 1o cymecrayer ff(:}dx M TP SToM ]f[l']dz = —ff(z]d'.t

1

« Ecau rouxu pastuens Il = {Fa =2, 81, ..., Fn =}
a vouxn £ € [Fy, Eps:] copnaganr -m-ma.ml & € [z, Tag1], ™0 Sn¢ [f} —5nff). e gu(_f] =
Z FiE) AF,. Nocxoaexy 3 L Sn(.f)-j fle)dz,ve 3 L Su(f)= -If[r:dr

13, Hyem f-[a.i]-—R.fE R[a.b]..ﬁ-‘ S5 < B w v (4, B]—-R,wer‘lﬂ. B,
y=1of1[a, 8] — B Hokaoars, ure g € K[, B, .
4 Hs ycaonua f € Rfa, 8] coenyer, uro dynsuna f ynosaeraopaer xparepnne JleSern mirs

TpupyeMocTH No Prsany.
KosMnoomues g = ¢ 0 f HenpepsbHa B KaEOOH TOMES g pyrEuus f, —l
Tak#e yHosAeTsOpAeT kprrepiis Jefera. Cnenonatessno, ¢ € R[ﬂ ..
o ¥ B il Teopase, B ofmes coyuRe TEPRAT CRNY, ScIN
yonomne wnedpephBECCTH GYHEKINE f 3AMCEUTE ¥ cm mrTerpEp - Myers, 1
Wi, =R, f:fa =R
. scamy =0, ,  ecam i WPPANHOENTRRTE,
Wyl = { 1, eemyga, &= { L, ecmza X
e m ® f {n 2 1] — noausmo ppoCTAie Helkle THESS.
J mwrerpap [, 4} (ca, opemeep 9],a¢yummn W METETPURY EMa Ha Cormea

[0, 1], Buecre ¢ 7em Gymeuns o f: (e b =K, e’

sarn] §f sz
Wt EETErpEpyeMa ma cu-nmru{« B] (cm. mpusep #).

-J}’po«; Oycrs £ € Rfw, i), Toxasams, ¥10 |71 € Bls, 8 n

f (.

CI‘ Pymxaen | ernopser Bce NleBera, To sTHm ®e cool
craon 17l 3 nep —|f:xJI < f12) €S2, = € [o, b, w cnoiicrn
2), . 1.7, cnen‘ye‘t ‘{‘N

—flf{=)ldr$ jf(r}dz-;jlftr}lda;»l re. ‘jrmu

Gamerus, o @ sETerpEpyesocts || ge m. poofime rosops, HATErpUpYesocTs [ BANDIIE
dymuyomn f ;[a, 8] = R, rae

l fiz)ds| <
"

b
< [v@isn >

: ),[‘]_{ _:: SCIH T PATRONLTLEGE,
g PR p— |
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15, fiyers f € Rls, i), ¢ € Ris, 8], Hoxasars, wro fip € Rls, ).

A FEcan dymuumm f ¥ 4 wMenT ToMEn ™ STHX PONEK MO
AeCTRAMY Jeferonodt mepm ( xampoe, a Mmmmmm&ymn ofmeu coyqae
MHOBECTBOM Tover pasplapa dymxumk fio, [
mmnuon Mepu U, v pynxuns fip yposseraopaer | l]nruwn /leGera wwrerpupyeMocts no Pu-
MaHy.

13 ﬂwxasan, HTO ECTH 0T P e Ha [a, B fupg BEXAY
Ha HEM, 34 HCK amen X Cla ] Mepes 0, To 2w60 TIH Py HEHN

WHTErDHDYeMid Ha [n bu
13 [}
f.rmaz = [oeree,

Aulo OHK He HHTerpupyems ua [a, §]. . o

« Eesu f € Alas, b, 10, P Jlefiera, ToMex p
uMeeT neferosy mepy 0, B cuay 7 TOUEK Pasp )‘Iﬂl,l,!ll‘g TaKHe
mueer geberony mepy O, nosroMy # € R[s, #]. Cornacko caolicrey 2), n. 1.6, ymkmss o = f = ¢
Mizerpupyema Ha [n, 6], a uo mpisepa 14 caeryer, uro |o| € Rls,b). [pw npoHssoasHoM pas
Gstesrn 1 cermenta [a, b xammuii cerment [z, z,41] copepacar sy Gz omEy TOVKY, B KOTOpOi

|af = 0, crenonatentmo, Su(al) =0, ﬁ;;{fnu}} = [|ajdz =4, f|a{t}!Jx = [lalds = 0. e

CEONLRY

fnum‘ < flataldz, 0 fa(a)ds = (751 - (o) ds = [ fle)de = [ pl)de =0,

‘Taxnm obpazosm, }f{x) de = f wir)de.

Ecan I'Ipenl(omxmh. wto f g R[a, i] By E R[a b, To, cormacno pokazaMHOMY, MOMAHO
Gtk f £ fla, b w noayuaesm npo-rn

Cregonarensio, ¢ € Rla, 8], »

s mpmaepa 16 egeiyer, T ecan f € Rfa, B, vome mmacwima EETEIPEpYAMOCTR B B HEh

EETerpaza. drymenen f i bt (] MO BUMEEITTI PO

MR RORCTHEDN SHa e,

17. Dyers f € Ria, b Hokasars, 4To panescrso f}"(r) dr = 0 BumomMsercs rorma

¥ TOALKD TOCAA, KOrfa fiz] = 0 B0 Boex Towrax P TH f.
cermenty [a,

.
o Heofrodumaoms, Jokasatenserss Gynem nposoguts of mpotuenoro. Hyers fj’(z}d’r— 0, f

HERPEpPRIEHA B Torke o € o, 8 u f(zo) £ 0. Ha Ilel(pe’pumncﬂl pyuxman [ nm-noe Ty CHEAVET,

uto f{z) > 0 B HekeTopoll okpectocTie S(xe, §). H CROHCTBO TH WHTEr pana,
HMECHE
T4t
ff’[x)ax_ f Frjde + j Flrde + j Firds 2 j firydr=c,
Fakd an=f

the ¢ > 0 - nocTesHHoe WHCRo. I'lony-m:m TMPOTHECPENHE, TAK KaK

&
ff’(z}dx =a.

,_]'ormammmwmb Myete (2] =0 » xamaoh Touxe nenpepuenocrw. Ha toro wro f € R[a, ]
cacayer. wro f* € R{a, §). Hpu mebom pasueine 1 cermenta [a, ] xanmaii cerment [2,, 2,41]
COLEPANT TOUEH HeMpeprakocrn dynkuum | (B NpOTHBHOM Caygas NPy HekoTopom pasbiews: [T
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e i foma #-To cerment [z, ;.+.] Grne M BCIGLY PASDHEBHEM HA HEM H, CO-
FABCHO 1eq|n-r.|e Jlefera, cneporano 6w, uro f & Rla, b}
Takkm clipazod, npu motou pa:Guemul 1 macen

&
suf) =0, [£az= [ iyt —smtsnisy =0 »
18. Oycre dyususma f: (o, 8] — B orpansiena w sormyral! wa cerseenre (3, b]. Hoxasars,
uto
&
(- L0 ¢ frmaz < o0 s ()

-« Bornyrocrs dyHuimu f eT, uTo diyHEuma = f Bunyeaa, L FEC[, B
{cormacho mprmepy 112, ra. 2).
Taxum ofipasom, f € A[a, b]. chmsaya CRGHCTED BOTHYTOCTH, HAXOOHM

() = (S + 5 5 foer 9 66 0ge<ha

Hurerpupys no £ b npensaax [0, b— o] w npowseons samens a + £ =1 u b= £ = 7 noayuasm

be=a b b
[b—s]f(n+§ ;]E(f j’(a+€)d{+ff[b-£}d{) =f_r(;]gx_ y
L] o a

Bunonuus pastuenne I = {r.— =u+x°%‘: 1=, M} W BaNE £ = ¥, TOAYHHM, 470 AT; =

=105 (e 452) 122 B (- ) o+ ).
B cuny BorRyTOCTH 0!'!“;!:( e = |
1((1-5) =459 2 (1-3) @ 4 1o,
520> 20 5 (- 2 s+ L) = 52 (s ).

Tprykuas 5o swesaiee, 1o 4T1) < 0 0pn & — o0, MOTVURM, TopefLs & NPEmey TPH 1 — oo
B DEEOH M MPAaB0d YACTAX NOCACARCTD HEPARCHCTRA,

b
frmas > Lz

CoRoCTABIAN HEPABEHCTRA {1} u (2], noWl MOKAIHBARMEY HEDABEHCTEA. B
-

bma
E]

(f{a] + F)). (2

19, Burocmue }fgaﬂua’dﬂ.
]

o CHanama fopMyRy b mo wacram, m. 1.8, a saTes moc-
- I
’-{-‘2'[‘:005:“:2 (sdn:
®

4. Momywmm o
" "
E3 x I
f:“silzdz-—z’m: z—]lﬂili:‘{t)=2(;—l)=w'?- [
o o 2
o 1

M Boruyrue msoran saepT,
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2w b & oafs
BmHCIHTE ONpefens e KHTER DT C
Sn{f) W nepexona x npegeny npn 4(11) — 0:
Logrms, =325 2, s—y%, 0€s51. .23, OS2 ET,
4. £ co8 T, n{:g';'. 5. x—245z, -3goghb.

¥,

¥ HHTErp y

= 1 a? [anet)? .
o fim (G+&+. +O00). 7 okm (e olm o+ o)
- T 3 ) s Yink1iinea) -2n
B i (\,r’qn?—li T At +:?‘.x_.u'x)' L n i
Tlo¥asaTe MHTETPHPYEMOCTY CAORYIOMHI (Y HEUHE
10z [ —2[i] 0cs gl il o )", 152105, a0
120 -Ph 1<rga0, 450 13, s, 222 €17,
14. £+ ;’,;].0,5@ <z<10.
15. Oycre f € Ra, 8] w f(r) > 0. Ofoanawum fin = f{a + kfa), 5 = =2, Jlowaszats, wro

n

tn 55 fowm g [ e, N m=¢w{ﬁfll mws}.

L=l

-

L3

1 e

Tum fﬁ
H

&

lim
L

M-

=t
16, HOyers f € C'H1, 4oof = flz) 30, Fiz) 20, f"(2) £ 0 ¥r € [1, +oof Doxanare, uro
L rw =824 frmyizr o
19. Oyers f &€ C¥a, b
A.‘:ff{xu:-%gf(sﬂzt_1)‘;—_‘ :

Haiirn Tim n¥d,
a—ae

§2. OcHOBHBE TeOPEME B QOPMYNEl HHTErPATLHOLO
HCYHC/ITeHHSA
B samueduiy Teapemam M opMyIaM NHTEIDATEHOTO MCMMCTEHHE GTHOCAT! OCHOBHYIC Teo-

PeMy HHTRIPAABHOIC HCTHCNEHHE, dopMyay Hewrona—lleifumga, TEODEMEL 0 CPeIHEM, 0 TAKKE

POpMY TR JaMeHE TIED M MHTETPUMP Mo Mactas (AoCAcIHKEe IB€ NPHBEACHEL B NYHE-
e 1.5),

2.1. Onpepenernid EKNTAIPAT Rak GYHMEIHA BepXHEro Dpegesa.
Teopema 1. Ecau fe Rz, b, mo gymnyus

f:x.—-[m)dt, egx<h,

HEnpepLieHn wa ceamennie [a. B
Teopesa 2. (0CHOBHAA TEOPEMA WHTETPAAbHOTO mouncaenna). Punkuus

ﬁ'::r—‘j‘f(tjiﬂ. agrsh
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sde fila, B —R, f& Rfa, 8], 3u¢¢rpﬂmupyena s xaxdofl mouxe T € [a, ¥], s xomopoit ¢ymcaum
} wenpepuinng, u npu smosx ®'(e) = f(z).

Teopess & {ocHoBHaZ HopMYTa HHTeTpaanMore nouMchennd). Eeaw f& Ria, 0] u A
Fectuee wonek paapsiea guruy foue Gosee ues @ F = np nepaoeipaa
gurntun f wa ceemenme [a, 8], mo cnpasedaues éopayaa

[ﬁx] ax = r()| = Fy - Fla),

Jopuyaci H Metttinuna.
2.2, Teopemu o cpegHeM.

Mepsan meopesas o cpednes. Feaw f € Rla, b, g € Hfa, 8] v plz) 2 0 {a(z) £ 0}
W € [a, b], mo cnpueacdauea gopayad

ff(-ysnswr-ufarsm, m<u< M, (1)

ede = inf {f(z)}, M = sup {f{z)}.
agzge agrgh
Ecau f € Cla, b], To dopMyan (1) npiunmaer mg

b b
j f(=lu(z)dz = £(8) f s(x)dz,  €€a bl )
Ecan f € Cla, &), y(x]‘= 1,70 )
&
[rne=ree-a, cewn o)
B MeOpEML O o’ Eeau

1) ¢ymu|us F s ]]— R we sospacmaem wa cezsenme [u, b], Flz) = 0 ¥z € [s, #
g€ R, 8], mo 3£ € [0, §] maxos, amo

;.ﬂ*]s(z}h=ﬁﬂ)j glx) d; (4
2) f we yoseaem na [a, 8], ;[z) =0V El[a, ] u“s' € Rfa, b], ma 3n € [u, §) maor, umo -
A . !
[ rexras =109 ; o) dz; @
3) f Monomouna wa [a, B u“g € Rla, #], mo 3¢ E"[a, b} maxoe, uma
j f(z)e(z)dz = f(a} j o(z)ds + F(B) ] g(z)dz. (C
a a &
sl U e Sop i A A AR TN




§2. OcmopEsre TeOPeME B QoPuMY L 265
.. = Cornacho npwsepy 130, ra. 3, dhyHKIHR

3 1os
F Vime mi;( ¥ '8 )+ Ve
e : . : seR\{--l-mr!.
Im{zbq.l),- =%+ 2%r, KEE,
SEAACTCR NepBoobPAIHoH DYHEWEH &

vl
NeliGamnia Huren

&R, 0% e <1 [odopuyre Heorona—

4

1= Fir) - F(0) = . &

21‘!__/ SR’ 1+ B cost £ l:-l-b?

¢ [lpeatip

P X BHIY
1 _ 2 ;
a?sin’r+bicoste (a9 +b2)(1 +ecosir)’

T
Hmesm :"r;',a . H TPOM3BENA B MHTSTPAIS JaMeny 25 = {, MOAYUHM AHAZOIHYMO PEINENMI0 Npehi-
OYWETD TpHMepa

1= 1 dt _
a2+ 8 | T4ecost
L]

e
sir Gk 2 1=le| ¢ Fid £+l‘] oo
SErE (‘;‘_71—« "“*( T+ ‘*3)*.;'_?1-; =M, TEe”

Hes A popuyay H | HMTEFPAts OT Paspuibiix dyHkumii

AYTEM NOCTPOEHKE KX NeproobpaIumx Ha BOeM TPOMERYTRE HHTErPAPOBAHHED

22. f-f,f}?fr] it ) = EEEE D, g o g o).

i1 =

- (by)IRL(II!I T He enpefeteha B Toukax £ =0 B T = 2 cerMeHTa |-l, 3], a MODEIMTErPAREHYI
FHELHIO MOMHG 23MHCATE B BHES

pty)
1+ f3x)
¥ hyskuua £ o— arctg fir}, & € F, spfvercy neppoobpaiioll of pamkdeHMoil Ha Macmectse
R ﬁ.— CoraacHo onpegencwng 3, n, 1.5, nuees

3
fiz) =
mdr _fF(r]-Ls,
B =1

= (arctg f{z))'. =€ F,

el
Me Fla)=4q Tz SOMTE E,
o ermiy=0uaHz =2,
[Mepnoatpasnyio & dyuxunn F a cermenre (=1, 3] crpons caenyoums obpason:

arctg fie), eeamw =10, u I.'l arrlgj’{x] ecnur =0,
arctg fle). ecnn 0 < £ < 2, I ]ml uclgf{l) +&h, ecamx =i,

I"a" n'\h’.tg}[zi + 0, ecamr =12,

i

arctg flz), ecanm ? < £ 8, s i.i\_ﬂvmtgf{ri-l-c';. ecm = 2.
P
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Cnegosareqkto, TOIFIaeM
arctg fiz), ecam —1gz <0,
Pz} =4 amctgf(r)=w, eccamlLr<l,
arcty, fiz)=3m, ecan gz €3,
eme B(0) = — 3, ${2) = —Ir.

P Hemorouna

J o B3} = B{=1) = arctg f{3) = 2x —arctg f(-1) = mlg% —Ir. »

sin' r4cost x = %{] tecosdz), rae £ = % M npoNaseny
B MHTerpane 3aMeny 4 = f, MOIy4HM, HCIOAbAYA peilteus npuMepon 20w 21,

Y= |

- _,_!:“:s -2 »
LR

24, 1= f[x]d'.x '
a5

-4 [locrpous neproobpastym dyrxmm f @ x — [2], 0 £ 2 < 400, MMepmeii PAIPLEL TEPROTO
pofga B TOMEAX T =%,k n € M,

Ecanm = E]N -1, u[ To flg) = n =1; ecan £ €0, n + 1[, o flg}) = n, Taxxm obpason,

chyurumE Fr_y o3 — {m— 1}: +Cay, Cpy ER, tmmnuul ¥
Ha u-lu a Fy z»—nx-l-Cq,CuER P
m-“r.mn J wa wmreppan n, v+ 1. Ha 1 it B n%xa: =1

noayuaem Fu_i{n =0} = Fu(n410), 1. 2. (n=1}jn # Chuey = n? + Cn, Ol'llli O = Cou1 =,
n €M Tlosaran n=1,2, ..., noayvaem €1 = Co—1, Ch = Ch=2= Ca =3, €5 = €5 =3 — O —§,
Ci=Chrmtd=Com10,.... o = o= ML, = const.
Tlockoarxy u = [z], = € [w,u+ 1], 7o Fiz) = =[z] — HLL;M apaseTca pepsosbpainoi
pyyxumn f.
Mo oy H Tehs rMeEM
F=F{31,5) — F{0,5) = 31,5-31 —31 .16 = 480.5.

20w
25, I= #gn (sin c}ds.
—liw
-« dynrune [ 20— sgn (sin £), £ € R, npexcTanuy » WHe
| fins zeR\{in keZ),
fz)= { I, ' z € {kr; ke L)

Mockonexy fz) = 7‘—-—. npu £ # kx, To uﬂrpepma dpyerxung F @ 1 — arccos(coaz),

z € R, aanzerca i orpa P it oy .G

1= F(20x) — F(~117} = arccost — arccoa (=1) = —x. b

26. 1= j'?(—_g)lda:_

=11
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4 [lockoanxy (-]][’] = sgn{sin¥z), ¢ € R, 1o, ny o
npHMEDa, MMEen

1 I N | :
I== 7 arccas (cos xz)] T ;(m! — arcons (—1)) = —1. »

27.1-][3 Jiz.

4®ylumnlzb—~[¢ ], 0 € £ < 400, paspumua 8 Touxax zw = Inn, n =23, .... Mycrs
2 €]%n, fnsa[. Torma -

f[e’] dz =nz 4+, Cp R, Cp=const,
Eern x €12ng:, a4l 10

f[e']d‘z ={n+ 1)+ Cogs, Cnyr = const.

Hz ycnosus pef * op b z o [¢7], 0 € 2 < oo, B TOMKAX T,
HOMYMACM JABHCHMOCTE MeXIy C.. u C".+| .
Capy = Cn=In(n 41}, neh.
Nenaras NOCTENGHATEAEHO B NOTYMEHNOM PREEHCTRE 1 =1, 2, ..., HAXOEHM
Cp=~Inn!, =const.
Taxum ofipasom, dymoms F @z o~ [e"]e — m{[e*]'}, 0 £ £ < +oo, anaserca nepsoobpamiod
dysmigun = — [¢*] 0 < 7 < 4o,
Mockonsky (] =7, 10 I = F(2}— F(0} = ([e"]r - ([} =14~ T »

28, = f sgu (sin{ln =)) dz, E =J0, 1].

B
2 Dynxupz F: [0, 1] — B, rae

riey={ (@istias s b

Grpanena Ka coraente [0, 1], @ Miromectro X = {re = ™" & € N} ee ouex paspups cuetnos,
crenosarensyo, F £ R[0, 1], u, coraacho onpegeacno 3, m. 1.5, nmcem
L

fssn{shn{lnx]]-!x=ff‘{x]dx.
E ]

Oficomasum Flz} = [sgn{sinflns))de, & > 0. Ecmu o~ = 2 2 ™™ 1o Fls) =
(=15"2 $ Cp, tae k= E'].T,I’ %y = const. Ecmw e e 7 o g o o THHUT g Fir) m
{- l}*l' + gy Cigy = const

Ws yenosns Fle=tM41 _ ) = pe-ivelin + 1) Haxozms

Gigr = Ch 4 {=1)""" 27104,

otkyma € = Cp — 2™ — ™™ 4 ... 4 (=1)*! ‘*'] Cy = const. Caemomareasmo, Fir) =
Inx Inx
(=1} -Tl-l(—ﬂr"—e_"-} (= 1){ SR )+ Co, mpwaens F0) = lan €, =
[
oy - 2| —. Flll=-140y.

Taxuu ofipazoM,

r:Fll]—F[0)=-1+2]+




258 T'n. +. OEpepeneEALIR EETEFpLT

29. 1 =

x]sin % dr

- Pacu.uorpuu Flz)= I[(]mn Zdr,z >0 Ecamr l’:]n-—] n[, o Fz) = —fu—l]% cos B4
et Oy = const. Ecame z E]u nt 1, ra Fiz) = —u' cos T4 O, O = const. Ha yeaooux
0y = Fin =+ 0) noayuaesn

C:.:E:WE-I-C'u—l.
L3 6

OTE¥IA

Com Gt & (cos S 4o 28 iy

n oo+' cl:»ss+cc|s‘,’+----I-t|:|sﬁ
ClAenobaTEALHE,

= i T G( T = " - ;s _ 3

.F'{x]_—;[x]cm?-l-; :m§+cm2€+...+cm[r]a)+ﬁn, I=FPE-0)j-F=—.»

i,

2
30. 7= f-zsgnfms(]d:.

+
< Faccmorpum Fiz) = _[ngn (cosz}dz, z € R. [lonsmrerpanniad GyHELMA pasprsia b
souxax £ = § + kx, k € E, nosromy

Flz}= ;-lj"—, +(.'|,.tcu|::€] I (k-1 = +h[,

F(z) -(-'I}J-n‘ + Citr, ecan = E]? +km, _+(]_+1}r[
Ha yoaomnus Fiz, —0) = F{zy + 0} vaxomms

Cun = (-1)* ( +h) 1C,
G = (%)z = (; i a-) 5 (% ko m)’ +Cs, Co—const.

Tlocxkonuky & = [%i] , 10

Fls)= {—1)[%%] =, (1)3 = (5:)’ PR (-lj[:%i]_l (1 + ([ﬁ] - 1) w): e
T AT H ] = i

CaepopaTensHo,

ror () r ()3 2

BTSSR SR STV 2 R PN

Huora np P CYMM MyTEM A X K METETP M-
MAM 1A% WHTEFPHPYeMLIX ¢ p = mp TPR % — 00 MONYMAGM MHTATPATHL,
KOTOpEIE BEMUCIAIOTCR C TG b Tlewfs

(Bmucxmrb 1 . L

31. Jim S, s o R

« Banmuean So b BARE




§2. 0

£ 3 W69
RPHAGAHM ¥ BRIBOLY, 9TO 3TO HHAKHAS WHTETPANLHAN CYMMA AAS (PYMEIHH £ i%r“ gz,

npu pasbuennn Il = {2, = L, i =T n} cermenra [0, 1] u smbope & = z,. Tlosromy

= »

L
s '
"LL“‘:“IS“=,[H'_5:[““+S)0
[

I I TN S O .
32'..11'.';"""""_“( |+"+ l+”+ o 1+u)_

il .'.,-l"‘.? Toy Y- TN =T¥z%,0 Lé=z.=1,
a Tlockonsey 3, _‘“z:l 1+3% Eﬁf} =, iae fx) +tr gzl é=z.=
i=T,w, Ar,m 1 o

"---f\-"1+ d:-—{l-l-x}%

= %(zv’i— . e

33. Inn S 5,‘_m—z

“_Iz-l-:oc—
. = x: i 1
< Tockamsay sa 2= 2 +0 (3) x.m,f’(,‘—a)*..mr =t
= 1
hru - hm - —_—
2+m—

"
He 2

" ag oo 22
Terpa

" Fodr _1 f dz . [ 2 w 4w
R 'f3+cm'='“ Efu'u.smn = (ﬁ““‘(ﬁ) 7[5 ])q
L o
{eat, mpisgep 0] .

34. fim 5, 5,.=Z 2

= EI{&)A:;. me fl1) =g, 0Crgw Gum bl k=Tw A =T,

- [Ipegcrapim 5, 0 mae

= ’

i g . gl

" _l'] T ™= f
= N

. Haouenmn 0 < 550 < 22 = £ caenyer, wre lim 35 =0,
s
noaToMy

i 1
-
o Inm2

In2 o

1 2'
lim %, = lim 5" —f‘x’dx =
w—a i
[
Py s npabiind Jonuraa i recpeny 2, 0. 1.3, packpriTh HEONPEASAeHHOCTH BRI g u =
fcos (]
35, lim —
el I



Tn. 4. Onpegesesuus aurerpan

270
- Ilpumenas nepsoe npamao Jonurans o Teopemy 2, n. 1.3, nonviaen

=
J oot dt =
1 = lin =— [ cost®dt= lim cost’ =1 »
a=kd z =ttt dx E—
» E
(f et nﬁ)
36, lm L
F—to0 fr? T “‘
[

« [Tpimenas sropoe npasnno Jonurans Apa pazs, HAXGHHM
£ ? e fT.a * 37
(J’f‘ dt ‘-(fs' di Be fe' dt
= lm = lim ——— =

lim “,
ST Ieﬂ"-h FEARA Ge?" dt T

3
2_{e"dt e - .
[ A [ s [ :
= =2 L —_—=2 Lk —_—= — =0
z i %!" 2’—?» Zrer 21—‘9‘“00 =

a—pm P

37, Tycre F e 0, oo ® flz) — A npw z — +oo. Haitrk ..h_‘r.‘x,f““'jd’
o

4 [lponssens » MHTErpaTe saMedy s = {, noAyYaem
1 )
; | il
g fremee- o & [ r0ae
PHE @ — JHAMEHNA PYHKLUMH ¢ @ = — -J'_f{!]dt 0=z € 400, B TOURAX Zn =, b € N.
Crenosarentyo,
»
& 1
lim o, _xk’i'w;fﬁ”d"
Ecnm A =0, 70 % >03A >0:¥: > A = If(xu < ;. Mockonexy 2 paccMarpunacmow
#(2)] < M Vo € (0, -ool.

clyqae yHEIHA [ AnaaercH orpanventos, To 30 = 0

INyere 2 > A, Toras
E3 A I3
éff(tjdt_—.%ff(l]dt+%f}(t)dl,
o o &

Hz cuenox ' .
%!!(t}&t 4;-_ f}(!)dt <M<§

MOAYYALM DIEHKY

i
i~ ff(i]dr <&,
o

wluz}w-



32, Uenp P 0§
CucnopaTensHe, ]d.m P FA=0 . #
Ecam A £ 0, l")\"(:vl) 3m>o \rr>m=a~.r1-c<_f(z}<d+c Hpu:r)ﬁ. HMEEM

fr(ﬂ‘*’ =f)'{ﬂd= +fmja > fm) 24 (A= e)e = Ar).
o L Ay o

x
I i =
oaromy 'Ewa Fitydt
@
Mpumenas pTopoe wpanmnc Jlenwranz, noaywaen

o f o
'_+ f!{i]d! H':‘m;jf{”d‘=a—lflrﬁ flz)=A.
o

Creponareaeno, lim p,.:.nl. [ 3
L

«
38, [exsaars, uro fe" dt ~ ',,: TPH T — 400,

M
22 [ et
-l (10 lim :', =1, ny aTOpoe Mp 11
5 .
22 [ dt i (Ex fe e 2 [ e dt + 2067
im —L 2 = lim —2

=t * zges

-
o . (3

8 FAMEHE N oo Iy I ITH tpapayan Heworona—Tedo-
HitlA awmmn Tl CREAYIOUIHeE HATErpaTH:

j :+1];x§+

1 2 1 2z
-1I[omr~as ?—! MOy HaeM; x-;-l d:---g,x +1=;[—7+2,‘Wl’l&

;-fv"zl-—irq-] \;"f‘/ _% Y

.-
} r
10. I=_[:1;n’x
-
4 B ieonpeacaennos usTerpate :::, dz, z € R, mp aameny mef it o dhep-

wyie £ — 1 =14, 5 # 0. Torma

14 dt 1 i = 1
fl-}ﬂ"_f -marctgv—l,2_+(.=75artlg




] T 4. Onpegenennuit nurerpan

B mpumepe 20, ¢n 3 nokasano, 9To diyskine

ccan T m i,

F-r-—o[ ﬁmtg%-i—!{(}, coan £ # 0,
) 0,

Lae s{e) = # SEN T, KBAARTCA TepBooBpasmoil dyHKm T — L reR.

Uineponarentus, [ =e{l)—2(-1) = ;,"'? >

i
i
41, =j(1 vr- et
vs
< Mpoisnenes B uHrerpane 3ameny &+ 2 =1, Bnech kakiosy 2 < { £ 2,5 COOTHETCTBYRT IBa
SAMEHNS T, MOTOMY NPCACTABMM RnTerpan wa cermente [0.6; 2] o supe cymmn anyx wererpazon
wa cermentax [05; 1) w [1, 2] F=F + fs, rae

l-u

2

i L
1y s4l 1yl
h=f(11-x—;)r"!d'z, fz-f(l+:—;)c'+xdi:.

o i
Tax xak B unrerpanax fy w [z © HMEEM € = ‘-'.‘,'1-',.::""';'-‘.?0
kY
h_oif ( +!—-w"8-¢)d! b-usj (1+ +i+ )
: F:‘ 71— Vi

¥ ] 2,5
I=je‘( ‘l 4+\/¢?-4) d:=fe'£ t’~1+je’\/l’--id£-
k] 2 T

2.5 2,5
h
=i -4| -fe'\,.m —4d:+fe'\f¢? —adi=157" p
a E
2 2

42. B unrerpane [ =/}(x]m:dx P W 3AMENY Mep it no hopuyne sine =t

a

- [Ipegcrasnm HuTerpas [ B BHAE CYMML MHTEFPaios Ha METMPEX cerMENTaxX [I:’—,'. [(E+1) ;] 2
k= 0,3, na kakaom s xoTopux diyHxuRs ¥ s sinz, 0 £ r £ 2, meworonna. Torma Ma
cersenrax [—1,0) ® [0,1] @ s hyskunm, obpaTHme CHHYCA Ha ¥
weTnpe cersenTa. Ecam z E-‘t‘l,—;-], t0oz=arcsint, $5t5 1 Baanze {7, 0r=
x —arcsint u ¢ yOupaer or 1 go 0. Feaw z € [x, %r},m = -—-arcsint W t yGeEaeT o1 0

no —i. Ecan z & [—:, 2r], o ro=ixtarcaint, —1 € §< 0 Taxum ofpazom, nocne yrasanHoit
sum(u TIOAYHdeM

) L) -1 )
!:ff{amintj_d‘l-l-f,f(r-arcrint:ldl+ff(l‘-arm'nl]dl+f_f{2r+uuinr]d:=
o 1 L -1

i :
’=f(f(2:+uuintj—_!(x—ucsini]jdt-l-f(j(ucsjnlj-f(r-uudlt]]d!. >
-1 o

] Jrop HETET IO MACTAM M MOAYYAEMMX PEXYPPENTHMT COOTHOME
HMA BRMHCINTS CHERYIONRE KHTET PATEL



1
43. 1= fsin" 2.
Ll

o HTeTpupyeM 10 YacTAM, MONaras snxd: = do(z), sm" ! ¢ = uiz). Dpu srom umees

X =
+:u-l]] " ¢ con” x&x:(n—l)(]m"":dz-]m zde

_(..— 1)z — In).

llonywuan pekyppenTHoe cooTHomesnne [, = 3-:—'!»--;, € TGMONIED KOTOROIO HAXOHM

Iy mcosz sin™ ' ¢

ki 1
m'b‘l]'!-:, ecnn n = 2k,
IR }2 o2 >
2k)!
[y enmi n = 2k 4 1,

44. j. =

cos” £dz.

T—ra

4 U nomousm aaMens § = 7 = { yGexasemca n TOM, 41O }ms" zdr = }sh\“xd;. >
3

I
45. 1, - f Wi, !
o

« Mwrerpupys » npeaeaax o1 0 1o § romaecTso

I3

"z ds = tg

zd{rgx) —1g™ 2z dz,

TOMYHAEM PERVIPEHTHY IO Gy ay

n-

SiE %
fas= =1

L8
0

1
_;,,_‘=2__

=1 I,

]
© TOMOWLE KOTOPON HAXOTHM

ne Y s era - (h- - )

e An- B

i
me o= fdem ]
Q

Buoad uohhai UKIEEC CYMMMPOBIHIEA % — K = Wt OKGHYMATEALHO NOAYSaen

=1
PR N o ki
Li=(-1) (‘1 PO ]) B

46. 1. = (sml—cos-r)"""l dr
e Ml a4 cos &

a




274 Tn. 4. OnpegeneHHNE RETEIDAT
4 [[poHasens B MHTerpade SaMeHy % -z = { moayIHs

x

Ihm -jl{"“!d‘: tg’ ‘I 4lpym -—+_I.._ .
in
]
MocieaocpaTeIEHD HOMOIL3Y & NORYMEHHFE PEEYPPEHTHYI dropMyay n— 1 pas, sMeen

" (_;., +% b ﬂ'):__’) 3
m=]

InvZ. »

i 0 o

e J’o=_[l;idt=fg°%1=lloos!i,
o X
+

"
T

4T, f2am, ) = fsin"" zeos™ zds.
o

< Tlonaran coszdr = dvfz), sin®™ 7 oo™ " £ = u(z) u npwMERAR BoPMyTY HHTEr PHPOBANIA
No YACTAM, HAXOAUM PEKYPPOHTHOC COOTHOMEHHE

Him, )=

m+]f{‘2m+2 2n -2},

NoIbI¥ACh kOTOPRM 1 — 1 pas ¥ np BO T e pa 43, moaysss
(2n —1){2n —3)...3

izm, n) = [Em+ UEm+8) . @mioa .'(2m+2n, )=
{20 = )2 + 20 — ur- T {2n - 1) - 1y
= 2w+ 1)(zm + ) .. (2m+ 2n 1)) (2m 4 I T AIm + )
x(2n)!{2m)! - =(2n){2m)!
B o T R e e T
48. I, =fnr"‘(lnx}"d:, E =0, 1},
E
-4 Coraacho onpenesewin 3, n, 1.5, nmeen
1
In= f F(z)dz,
o
e F(x) = { ;:n""“}n‘ ::f DPywxunx F penpepunna crpara B rouke o= [}, Tox xax

. lil:'lﬁ F(x) = 0, cregosarensso, F € R[0, 1). Bnverpupys no wacTas, noaysund

m A1 oL
In= 5P )] m+]fr ()" dr = =S foy.
F-
Paccyspa amanorsne ornocurensne warerpanon fumy, ooz, ..., [y, naxomom
n}
o= (N iy

rne fo-:"e"‘ dz = Ao Orowvatensiuo uueen

=0T



§ 2 » $opacy s
n 45—54 P s piie MOryT GHTE Tpx
mompux HHTETPANCR K P P TEOPHN.
49, 1 b, MTO AR & It =1, [} = R uneen:

i ]
) ffl:]uir = zf T R —
-l o at

[
2) jf(x}d: =0, ecau QiyHEURS  HedeTHaS.

i}

- B cuny ceoiictea HHTETpala

ff[:pd;-/:{:)d:-i-fﬂ:;d:

ﬂonarax B IEpBOM HETETpaIe £ = —‘I. WMEeeN
1 1
fm}de = fmzn flez)is.
-t 0

Ecam f werman dyreuma, ro flz) + f(—2) = 2f{2), ¢ € = € [, » noayvaem 1). Ecan f wevermas
dyuwums, To fizl+ fl-z)=0, 0 £z £, w noayyaen 2). »

50. D.o«uaﬂ MTO GEMA M3 mepEcobp MeTHOH eCTh HedeTHad PYHEUMA, &
BCAKRA TIep HesMeTHoH iy AnARETCS MeTHOH iy MR

« Oyers f & R[-1, 1] o asasercx wernoit dysxuneii. Torna mobas dyHcims

F:z-—-jf[t)du-C. = const,
[

ApAReTCE neproobpadioi dyskank f wa cermente [=1, ] | ToMER padp Py f
ie Goaee wem cyeTHoR).

Pacomorpum uwrerpas f f(t) di, mpomomenem B HeM JaMeny =t = @ M BOCNOARIYEMOH TCTHO=

crewe dpyukmms £ [pe 9Tos moaymse
F{-:}=-f}‘{z}dl + 0.
o

Caegopateasso, (Fi—z) = —Fz)} & (C =0), 7. e. Iums gyHEuma T = f}‘ff]d‘, =lgzgl
o

ABIACTCA HEYETHOIN,
Tyete f — Hewernas wa cersente [=1, {] dywsums n £ € R[=1, {]. Torna

]}‘{x}d::fﬂt)dt+(—'. ' = const.
L}

Pacemorpum ny MY 1oy it thy f

Fy(z) = ]f(t}dt+c,,
o



276 T 4. Onpegeneunsii ENTErpas

FEPMHALIE S ALY k) MEORCCTRY {f floyde + t.'.’}. Hwmeenm
]

Fy{—)= j_r{nnn+r.-, = —fj(-:}nt:+{'.’, =f;¢x)¢s+c:, = F{z).
o o [

{AEROBATEARHD, F) ABAAETCA “ETHON hyHKUREE, B

51. fdoxnzare, wto econ f @ B — R pep P rokoi iy
nuewmed nepran T, 1o
asT T
jrmaufrmdr.
- Ll
Fae d —- Ho# Hoe YMCao.

< B cuay ceoucTsa ALmUTUBHOCTH HHTErPALA, MMEEs

atl T i T
!!(1)¢="jf(x)dx+ ! fiz)dz.

Ha yeaosux nepnonuanocrs dyusun f caenyer, 4wmo

a4 T atT
f}'[:]d;- f flz = Tdz.
T T

[Ipoussens 3aveny & — 1 =1, moayHaem
ug a
] I(J—T)d::-jf{f}nﬁ.
T o

Casnensreanng,

at T a T T
ff[q}.h.=j{[x]dx+jf{:)d:=[{[r]dx >
- o a L}

52. Mokasarh, 1o Npa ueucTHoM % dy KWK

= =
F.—.—.-—-jsm"cdt G'.c-—-fcns"hﬁ
o o

" AEPHOTWMECKHE C TepUolom 27, & AP B HeTHOM KaMEAR 1o 9THYX db BCTE CYMMa
VHEMI W TEpHLIMeCKoil thy K.
4 Jukasarenscrne nposenes nax yuswin F. Tyers o = 2m 4+ 1, m € B Torga

el THEw
Fie+2x) = f ™ i = Fz)+ f s ¢,
o 2

Amadieuima peaicnse apamepon 31 0 49 mmeen

R ir i}
f ETRT 1] =fain""" tdt = fﬁn"““cdmo.
€ o -

Coepovaremumo Fir4dw) m Flr), v 0. F — nepuognieckas gy ikuis ¢ nepuogom 25,



§2. 0 x 217

Ecan v =2m, m €M, 1o L
kL
Fiz + 2x) = F(z) +]m”"x¢:,

Nockomuxy dyusuns ¢ — sin™ z, z € R, wseer nepon

, & €c CYMEHME HB CETMENT [——, 3
ABAFCTOR MeTHON @YHKUMeR, To

£ R PR P D potres APt

i

CrefoRaTE BN,

in
oy = jsin?"‘ rde= ‘.jlh‘l'
b

o
{om. g i pa 43} Takum obp: Fl:-”:] Fle)=
PaccMorpis qiyssmme ¢ @z — P{:} -5z zE R. nncmnuy ¥z +2x) = Fz + o) —
Lo ozt ix)=Flr 427} — Oy = —"r = Ffz }—— —le,\--— Wz}, 7o ¥ apanerca Ir—nepromMeckoi
~$3 HEUREH, B CHIY Yero

3 D O
Flz) = gz} Gonay 14, ﬂ\ékn 12k =

T. & hyukuna £ RPERCTAERMA B BHIE Cy MME qeckoi B it {omHo-
PoAKOD) BYHELNN = gor. B v

53, Hokanats tva dhynsums

r:;i]}(n}dr: D ieR,

TS f — HENpCPEBHAY NEPMOEMYECRAN HYHKUMS ¢ mepuonos T, B ofilem cayie ecTh CyMmsMa
A Hoi GRG0 mpnnm-«wwii iy Mk ncplmna 1P

- ol nacHo Teopere 2, n, L, fhymcunu FnuMemuu.upyeMn\'zER wnpnstom Fir) = flz).
B ciny nepnomrmocta f, wseem F'{1 4 T) = f{:} I’lmerpup_ru Ha cermente [T, o], Haxomsm
Fiz 4+ 7} — Fleo + 1) = Fir). Nockonsky A .

TodT
Flre+ T = j Fityde = ff{t}d! .+ €' = conat,
&y
T Fle+ Th= Firy = €. Boan & = 0, 10 Fix 4+ T) = Flz) u F apagerca nepnoprmeckoi
chymkiei © nepuonom T Boan € 2 0, 1o phenen B PACCMOTPERNE PYHXUHEK

. Pf-r};'%:_ rER

Horkoapky & araserca peproguyeckoil hywkunei ¢ nepwonom 7. 10

Fir) = ®(z}+az, reR, u_g
COTE CVMMA JIERHOTHICCRSE 1 anselnoll {oanoponnod) hynsueii. p
54, lonanain, wro cem f €0 [0. 1], To:

[ﬂ«.m rhde = [f[covs.r}dz. b frﬂ»mx]rk-—jf[sm x}dr.




278 I'n. & Onpegenesuw® EuTerpas

< 1) Hosaraa I =z = {, noayxm

3 L] I
fleinz)dr = = [ fleost)dt= [ fleast}de.
[rien [reenas |

2) Bamwmenm
. -

fa:f(s'm z)dz -fz‘f{sjn(t-x]]dr.
o o
M ONERHM T — T =1, MoIy4MM

js!fsinl:jd.l: = j(t—!)f{s‘n l}dl:i]i[sin de:—j.,r(san 1) dt,

oTHYRA

- -
fff{sinx}nls = Efffm r)dz. »
L
B nrp pax 55—62 p pasanynele wHTerpans. HexoTopre wa mux Berdwcas-
JOTCR TTYTEM HCMIGTE30BAHMA q:opuya Ditnepa

e meoosz+ising, o 'F=coss—ising,

BrMMCAMTE MHTETDANLL

55.:=fm,n.
o

00w
« Tlockonsxy /= 2 [ |sin |4z  gymxuns 7 — [sin 2|, € B, nepuomsnseckas ¢ mepaomon

T = r, 1o, corzacuo NpeMepy 51, Hueew

J=3w\/§/sinxdz=1mﬁ. >
o

-

sa.;=f&as
L]

14coslz

4 Tag xag / = ffﬂnn z)dz, rae fi)= -—,, 10, COrMACHD ApHMepy G4, Noayaen

xif eas d{tmx)_ x L
Img 2-&1’:“- T+ ecosfz Bcoee)] =g
11

sin? 2
57. J=fmd:,aé]l.

1Ecnuur—1 ml-aﬁdx ja: Ldr, rae £ =0, x[. B syom cayuae [ = £



§2. Ocire MM i opucy s
Tpuw o # 1 npencramms | » wune | = p{li - 1), re

- N "
de cos® 2 cosz 1 1 x . 1
I i e pd ST L b M
'-_[l+¢ouu ? /1+ams :"f('\ ¢3.+;ii1+m:] = ata
] o °

o
=Ttaz lef<1.

Caegopareacno, [ = ;W—{r - (t=e)).

=0
Neckoaky I} = (mm;( ﬁHls;) + 7:‘-:-.—, [?': )L = 71—'_7 (eM. npumep 20),

= e,(—]_"_—m[l — 1oy = #(I+a’-[l —a?|).

0

Tipunksmas o musManye, yto § = ; npe o = 1, monygaed

3 ecmlolgl,
Te '
Fa¥ ecnu fo| > 1.

n
_ s
B8 I_](2+ceax}(3+coaz}'
o

« Ha toxnecrea 1= (34 cosz) — (2 + cosz) caemyer, yro

= ar
e ., e S
14 cosx 1 egoons’
L o

e £ - I;, 2= —. Tax wax

2x

nfﬁ*% e (|1 5ews) + 7—',9['“])
it e g B = R
59. J=]’"‘"‘d: E =0, .

« Mocxonexy l.llllo T =n, :-—Iél:l-e %‘;{ = [=1)"'n, 10

= dz:f"f{z}dx,

shanz
npuz € E,
roe f[z}—{ i npy =0,
(—-1)™'% mpuz=mm

Ha dopmyn Hiaepa coenyer, wro sin kr = %(c"“ —eTE ke

—inz
fiz) = 'u - (_" - E Himtl)=2kls _

k=1

] B, CACHORATEABHO,

_ | Yeos(n = 1)z 4 cos{n = 3]z + ... fcosz), ECAN B HETHOE,
T | 2cos(n ~ 1)z +cos(n — )z + ... +cosz)+ 1, ecam n HeuerHoe



=50 L. 4. UnpeReasERpE FETETpaT
" 5 -

Oockonsky Icus(»— E)zdz = E‘}_-_T*lf-i ', k=1, 3. yn=1, T
a 3

«

sin wE I, eca b deTHor,

sin dzm /‘f{’:] e { r: ECHH 0 HEMETHOE,
o

60. 7 _f%dn Em o, '.]\{;}_ T L TR B

E
A bynkuns & — ﬂ;’;%}m, & € F, uMeer npenexwoc sHANEHHE MpH @ — T, pamHoe

[—1)"(2n + 1), nosromy

/“‘ 3""”‘dz=f;|=)d=,
COE T
E o

ez ;
(=12 + 1), ecemx=1
Cloraacwo dopuynas ‘dinepa, iaees

coafintils ecanz € E,
rae f(z)

con{Zn + 1)z = lfr_'::nua;_'_c-.u.u\x}_ e é{ Yoy,

![x:-—zzf 1t ‘cmz(n—tk—mut 1)“ RRaR.
k=1 He]
UzenoBate nHo,

i..fj(:]ds—EZ( - '!cu!(n-—{k mﬂ,.ﬂ_‘]) ¢ =

e

+=1)r = (1)

wosin2(n — k= 1)e |
-2}:( 1) _'“n = ) |,

- . 2 H
61. 7 =fcosvucae"s£z.

@ P e L k
- op Diinepa . i

1t o e Afmek)s a2k
FoFi e e e + ey -2““26"'(,7‘. K =ik )=
1 i i dyw i1 1
=5+ F(ZC"&"- h +§C"s “") 3—'+2—“§(.’:cu2h‘,
Unterpupys noaywennoe wa 0, =l # B0
-
fmm« =6 - k5Tm,
a
noxysnes § =L gl 20 R T SE I el e

62, l:-!ainu:!in":ﬁl,. ks TN I
] -



S 3 Uittt el W Bopayin 281

b
< Tlpowosenem » murerpane samemy 3 =if-+¢. lpu prop ponyone <’

Fe=sin ] cos*} mm&wnﬂwg\;w"h{mdd(

Tak xax Gywwiuns { i cos™ tsinnt, —F €1 < ;-{:“ Fiwan; ro; 'c ihia ' P "-_“;mﬂ

-
Ey
fool munig:o :

Unenoparensyo,

I-ai-n%jm"!ou_v;fld_l': '
A :

L3 L Ly e

.'I
cos™ feos wt = o = E(’:coﬂk:.

2.-
BT L T T ™ N
TIpunmsmas Bo BHHMaNHE DABEHCTES -
=z oy
jcuﬂ.:ds-_ —nﬂzﬁ:l L‘ 10 bl‘-'lr_u‘ 5 T
-; ’
HAXOTHM
>
v L
63. Muorounen JT pa onp thopreyaoit )
W
P..(x)- {.—. —1} n € Za.

_Js_ql : d:"
Nokasars, wro ;
i
ﬁfnr-=mff)ﬁ=.=-{ pi sty

4 Paccmore npe m < yurerpan :

L
f=j%[ls' = 1% dx,

" wro, poy HHTECpHp o wacTaM m pas. [lps oM moayums
1 1
J=[—1]‘"m!]:“m(= —1)"ds = (=1 mu%u —" =0, ()

-1
-



282 Iz 4. Onpepenenmai waTerpan
ah o2 alt =3
Tak A —g{x—]]! =dnpe k=10 n—1.

Muorouaen Fa{#) OTANYAETCL OT MHOTOUACHA 7= (r = 1)™ Ak NCCTOSHHEM MHOKHTENCN,

a Muorodnen Fro(r) sengerca it k= B m, nosromy s (1)
cHenyeT, 4To

)
fP,l:)P..{z} dz =0, ecamm < n.
1

1 1
Ecme m > 1, 10, oMepnano, | Pu(z)z"dz = 0, n cuny were [ Pa(z)Pa(z)dz =0
=1 -1

y
Taxup ofipasom, | Pulz) Pa{z)ds =0, ecanm #u.
-1
Paccmorpum uHTerpan
i

I =fp3md" mf%[:*— n'%(s’ ~1)dr

W OLIA ET0 BHYMHCAEHHS u pa3 dop MHTET PHP TIO HACTAM, NONYHHM
(=1 S
23"("']’] T lle? =)~ 1) ds
Muorcuaen (22 ~1]" wMeer xosgs 1 npu waene, f;;{r’— 1j" = (Zn}!
UneposaTeabHo,

I;‘L(EL[(:‘-1]“dz=(—1]"p_(“.),f(= - &-Ml(l—xa]"dx

230 [ml)? P ni)E J

(B cMAY YETHOCTH @ynmu T {: =1)%, =15 =z 4 1). [lpoxasens s WHTerpane sasen)
arcsinr =1 H

3

220) _ 2y

In = i ing j o™ bl = R +
o

64. Oycre F € R[s, 8] & dymsumn z =+ F(z), o < = £ b, Taxas, wro F'(z}) = f(z) scom
wa [a. B, 33 MCAS BHYTP ToMeR ¢, i =1, P, W Touex @ ® b, 1
xotopux £ Tepnnt paipkes neproro poss.

[oxazate, ¥ro

f fle)de'm (8 ~0) = Fla +.0) = 3 (F(es 40) — Fles ~0)).

-« Ofipasyem gynruwio £+ Fi(r), a £z £b, roe

F{z), ecun £ €, eigal
Fuz)=4{ Plei+0), ecamz=c;, i=0p, co=a, oy =h
Fltepr —0), ecows = eig, |

Iycre [1 — npoxsposkuoe pasfikenne cersenta [a, ], B 9HCAO TOMEE KOTOPOTO BEOART ©), 1 =
T, p. Npumenza na xamgon cermente [z, £540], i=0,n =1, ¢
THOMY SHM

Salfl= z{ﬂ(‘:-ﬂ] = Ffz,)) = ZF'(E:}M: =zf{€r]4"- 2 <& < T



$2. 0 283

Buecte © Tem cymuma Sy f) waeer aua

3 oy F=l

Saf)= 3 (Fuleu)=Fife) = Fite)=Fi (uaJ'+'ﬁ_{c,fl_)—.r:[c,}+'_E(F(c.n—oJ—ﬂc.+on =
81 v

= F(b~0) = F(a+0)+ Fles — 0) = Ffes 0} + D (Fleiss - 0) = Flei +0)) =

il

= F(b—0)— Fla+0)— 3 (F(c. +0) — Fle, ~0)).
i1
Nockonsxy f € Rla, 8], 1ol Sn(f) = }f{'z}d: = F{b~0) — Fla+0) — ﬁ(f’{n. + 0y —

4{I)=0
Fle=0)). »
65. Hc P o cp | Onp IMAKH

HRTErpaxos:

El
a]f:f":’d;, E =p, 2v); u}i:[:“z’d:.
] -2
4 a) Dyweuna F: [0, 20] — R, roe

F{r}-{ 2 ecmz €,

1, ecan = {,

HenpeprnKa Ha cerMente [0, 2%], noaromy F € R(D, 2x], npaden

£
f%c& =fF(x}¢‘.x.
E o

Ha croiicTa AQIMTHBHOCTH HWTETPANA CASIYET, 9TO

2x m iT -
jmm= ]P(:]du.]mm::ffi" i
a o " a
am
{g wrerpage [ Fiz)ds nponssenens samens = — # = t). Fip MEPRYIO TEOp o

THOTY TLHM

= xF(6)la(z + :)|: = :’""Tilnz, b<g<n

dx
+7

!=xF(§}j’_
o

oTkyma caeayer, ro [ > 6,
&) Janmuwes [ = I, + Iz, rae

o 2
i =fr’2‘ dz, J-g=fz’z'¢‘x.
-3 a
# MpoMIRedeM B [i sameny T m —f, nosysauM
@
o ijx’sh{x In2) dx.

o



284 I'n.'t. Onpefenouitit inetdrpan

Clormacso nepsoil TROpeMe 0 CpemHen, HMesht
z
Im 2&h{éln2]_fxs-dr.=Ssh(¢'ln2}, [R5
o

Cnegosatensyo, { > 0. »

66 Tycre f€ ) +ool w 3 ‘flin” fm=4 AR Hai . L

Paccsmorpers f(1) = arctgt, 0 €4 < 400, | o
4 Nockoanxy 3 hm flz)= A, 1o ¥e >0 33)“

Va2 B=|f(x) = Al < %

Paccmorprs npn £ > B unrerpan

f flt)di= = j Flt)di+ = f fme o

W e T

Tak kax% f € R[0, B], mo _f_f{t}dt = 0 b donst, I@rorlal:no mpnui’i renpexea CPEMHEM, MMEEK
1 a \y
1 f._f.(‘)!ﬂ- 100 2)s Besse,
B

Ouennm afz) = |%ff{i]aﬂ = Al npn = > B, Havem oo

I B
=[S + -4~ 0% < REVCLM
vax xkax B € ¢ £ =, Hockomexy [ — fIE}B| = CONSL, TO NP BOCTATOMHO pouumx a > 0 Gymer
BHIOSHATRCE NEPABEHCTRO I_&Sl.l < ;. MO, i Hep uu'lu(a:] <, M3 KnToporo
CAEAYET, T

i , ,‘,“I,l_,:,‘: :fﬁ

Ecu_r‘(i]:-aul;t t‘lsrg-l-mro | f

+II({) AI< l—c 1618 +2

3

el e ‘{\ BT |
k3
.ilgl Qf““‘“‘:'i >
* 2 R A S B =

(ueHNTE MHTET PATH:
aw

dx
gy f THoses

- tlpucrunu I » mune I - h +I;, rne

n
W S de
i 'f 1 +0,9w§};l-"\h-,f 1405c08s
2 "



§2. Ocnonusie Teopasn

Bamenax » wurerpaxe J2 nep o - 'Jl':.—t_-\ t, ¥ 1 Tom, wwo g = Iy,
Cacnosatertuo,

-
. fs_ﬁr:i!'—’T;'—!.
Y e
o

N i R,
it
Dymrung f:orom :r_'_"u.:ml;' 0szgw, AETBOPATT M2, [0, 7] mcemyay

TeopeMid Jlarpasaa o EONETHEX MPHPASHRAX, B CHAY NeTO MMeel

I=Aa(f{x) = f(0)) = &xF'(E) = — =

1+ 2cos? £

(RS2 X

Tax xax § < m_‘ﬂf <1, 10 cnpanenaxsa ouenxa E < [ < 4x, wan —4 < T Sx < X
cea? §
Otoanawues 8= (71— ) : &, noaywum

ir 4

!:T-I-Ewd, <1l w

100

-
68. =f P

®

< lockoarxy dyweuna # = =, 0 € 2 < 100, MoMoToMMAR, & Gymkis 2 — ™%, 0 € 2 £

100, wenpepusuag, To & [ Moo RpuMexnT: BTOpYIO Teopesy o cpemuen (bopmyay (6) . 2.2},
Torme moay¥ms
[ 10
1=0m fe" dx +n,wsfe" dz = 0,001 — &™) + 0,005 (e = '), 0 ¢ < 100
'
Tax vax £ = 1008, 0 < § < 1, 7o | npresmaer Bui
1=001 —0,005(e™"™° — ¢ = 0,01 - 0,0054;,

rae 8 =700 L=l n gL,

200
69, [ = f sinTxdz.

1904
« Dywsuug 5 = 1, 1007 £ z < 200=, MosoTORNAA, 3 DYHKUNR T — sin £, 1007 £ 7 < 2007,
i popryay (6), m. 2.2, ITpw srom noayms

200w

€
1 5 1 . £
it oy = — 204,
J’-wn' smxa.‘.t+2m”r fumxd.t Toom 100w < £ < g
160m H
CaepoBatentio, U< § < e Oboawarune 8 =1 - e rorma I = - 0< Bl w
el
0. 1= fsin wz" dz
100

- [locae samens nepesensoi no hopuyne = t, Moy
00t
1 sin {
I — dt.
- | W

1803



266 Ta. 4. Onpegenen=si HETerpas

Rocnoarsosasnics dhopayrod (6), m. 2.2, wumeem

£ 200

1 1 » 1 | —cas{ 2 ]

—_— | —— il = ' 2

;'zﬁ (mu‘ﬁ [ untd:+mﬁ sinld) o0 W00y < £ < 2007w
1e0ds L

¥
Tegy 1 MORTOMY == 0<f<l. »

Quenuamo,

L3
TL.’:]O‘”"ds.Ocach

4d)y||xmu o :,.,a % 7 = b, y6wmaer na cermente [a, b, o pysmipn 7w oos 2, 6 £ 2 £ B,
HEMPEPEIBHA Ha HeM, MOSTOMY, COriacko fhapuyme {4), m. 2.2, nueen

!=}chus:dx=%§ia—“, a<f<h

W oitenxn |sin £ = sina| < 2 cuenyer, uro
L 2
Va Ve
OGosnarus § = 1 : 5;, MoLy e

r.%, W<t »

T2. Hoxasars, wro nli:nmfain"tdx =0.

@
- IlpH gokasaTenscrne MOKKO Oha0 G BOCTIOALIOBATLCA P P P 43
Me nepRoH pesoil 0 cpenEeM.

Mpencrasnu fn = }un :dxnmmel’n-l{"+l(” e
L]

x
Fl
= gin® zdz, f ain® zdz,

LS
win

»Il
ul.

BLeLw— HMCAD.
Tips npﬂon " eNcnpumnn OLEHES

g [ d¢=%.
575
Twuua'ln“1<riu"‘z‘u<=<;-5,n

PRI A sin""* £ ds.

Neckonsxy 187 = 0, 10 {17} orpannsena crmay 1
Im W=0, 030




iz = Gopuy 257

Cregosatenimo,
I=Ctan I=Ct .a...
e oo, fo — MAIME [OC drw, L

Cornacko nepsoii Teopeme o cpemHen, MMees

B =snefiy, 05basz-3,

T=HE £n

aTEYA Monyvaew ¢ = Zatfatnfs oo oo Manan foc . Tax xax
C=const, o C=0. p =

nhp

T3. Hoxavars pasexcrso lim L 0, p>0
P

"
-« Dyukuma z -, & T E tebp, yEMBACT, 3 DYHEUMA X B0 2, B £ T S NP, HENDepHBNA

HA KEMIOM cermenTe (8, % + p], N03TOMY, NPRMERHR BTODYID TeOpeMy o cpemiem ((hopuyna {4),
. 2.2}, noayuus

i £a .
Ty E T R
4 .

Ha ouenx |[n| = Letazsesfal o 2 cpapyer, wro Jim I 0. >

T4. TOycm f: [a b] — R, ¢: [a B — R — UHH, EPMEM
Jarp la, B m w'{z) = 0. Eoman lmpyn TEOPEMY 0 CPEmHEM
(q;opxyn (&), w2 2}, npullewm HHTErPHPCRAHNE M0 ACTAM ¥ MCTONB3YE NEpBYX: TEOPEMY O
CReiHen, ;

5
< Pacemorpus unrerpan { = [ flzhe(z}ds u

i & neMy o ¥ MHTET

Mo yacTAM. nodaras de(z) = f{z) ddr.. w(z} = plz). Tpn srom noaynm

= (w{r! f it ,u) »_ j (\e'{x) f B0 .u) dz = g jf(x) dz ~ ((8) = wia)) j Fi#)ds

& a
(MpUMEHWE & MnTerpamy _[ (p’(x}ff[!]d!) dz nepsym Teopemy o cpensen). [pusenenne sTol

p i £ [Fithdt, o £ = £ b, wenpepusna, a ¢'(c) 2 0
COTAACHD FOTORHEDY, =
[ocne necnomuux npeabpajonanuil roayaaem

* £
i= v{bef(x}dz +¢(=)fﬂmm. >
(3 o

Ecau f € Rla. b], mo cpednun iuesd iy i oma [a. 8] quCAD

=5 [

Haitrn cpegume hy Ha MLIX CETMEHTAT:

T5. 0= 0L lce<]:

1—ecosie’



A58 T'n, 4. Onpegenewnsi WATET pad

o COraacHo ompeieleHiin, HMees

. 2 ||1+e
M{p]-_fl—zﬁﬁ%w E(muctg( = g )+

ar 1\: + r] n
st mpatsep 20 ).
Ll ey e (P pnien 20)
Ha ala IHTHYECKOH TeoMETPHE WIBECTHD, IO & = Y = P= —, rae ¢ - OoLLmas moayouh
¥ O ]

spAKnca, b — ero Manas nonyocs. [ofgcTasus aMecto © B p MX SHAMEHUE, TOAYHIM Mipj=1b.»
Th. f:or-sinzsin(z +¢) 02 2m.
4 Hexona wa onp e dhyHELHMN, HMest

i =
Mify= %[sinzs'ln[:+w]dt= ;l;f{mw—cos{h-i-pnaﬁ =
] ]

1 1. T oy
= (.ton!w— Esln(!:-i- p}) L e i
T7. Haiime cp cxopocTH crob: o Tema, o
HOTOPOTe pamHa vg,
4 CropocTs cpobONNe NARAIGIIETT Tl B MGMENT Bp t BHIp pop it
w(t) = v + gt,
e g — ¥c o

(‘urnuuo anpeEReaeHo, nonrcuu
Miv)= %.f(m otydtman %= "(7_12"'_‘1';
L]
Tan ¥ak & = afizw, )
T8. Cuna nep o ToKa A N0 IAKCHY
i=ionin (7 + )
= e

rRe %y — aMmanTyAa, § — bpema, T — neprol, ¢ — HAMANEHAR hada,
Hajiti cpeqses sHAMEHNE EBAIPATA CHIE TOKA.

« Mockomery ©* = id sin® (35 +¢) = % (1= cos (55 + 29)), 10

T
M{r")u_%f{l—cu(f;ld‘lp)) di-%.b

T9. Nycre f € Rls, 1] u g € Rfa, 8. fewasare ueppsencroo Komy—Eyuaxopcroro

b 2 B e
f;(:),(;)dx) gjl,"{a}.dx fg’{x)d:.
aTacmax f € R, 8] u g ER!n,f]. o
uemt» FfERs b, ¢ ER[H.

Ofoasaumns o = j'f"(s]d: A= j f(=) .{:}‘s 4= _fy’{:] dzm I pACTNOTpHM 53 BOSOEHLD

enyNas:



§2. O« = 288

])u=1r=n;'.a]mﬁumnmwcexqull-rmwlyu,
1} Nyers o = 5 =0, Huverpupys

1F(=)elz)] < %U’[t] +6°=) agz<h,

NOTYHaEM
le1 < ; (=)o)l de < G(er ),
aTkyia #=0wu .
) Mycts, nanpruep, v > 0. Torma npu wcex ¢ € R sunommaercs mepanencrao (f(z) +
tg(2})" 2 0, muTerpupys koTopoe moxywacw
T 42 bz, teR

y=78 + 20 4o
MemoaoEHTEneH, T. £, 80 — av € 0. Taxww obpasow, §° Sar. >
B0. Myere fe e, 8] w fla) =0. [oxasars REPABENCTED

b
. M’s(b-s)ff"(xur.
e M =_:-:réallf{')ll-
-3 : Komu—B: » BEpe
f Fyaee | < I [P | f pnes

e g(t) = F(1), fith=1, a1, a < = £ b, Oso nprooodaer sun

UTEYNA WONYYHM HopPABEHETBO

[roa=aspe. acees,

a

(NpHHAMAL BO BHHMANWE, wTO fa) = 0).

Jlenad acTs MGCACANETD HEPABEKCT BA AWML FCMAWTCR, ECHN B HeH NONOENTE & = b, a B IpaBoi
HACTR MOHO BAATE M TO SHauenwe £ € [a, B], mpn P pep dynruna = — [f(z)|,
4 % 7% b, focTHraet ceoelt ToMHON Bepxiei rpanu M . O

1]
M? ;{a-qff"(:}dz. >

¥np Bng 0
B:

b MHTETPage, » Li s iy Mi BCEM NPO-
HEMYTRE MHTET ') S Hx I




200 Ta. 4. OnpeReasRNE RETErpas

. .?I;[:]r‘d:_ 19, !j:slf‘ dz. 20. ‘T‘sl?"s- 2y T’E"z]d" b °f'[‘_:‘;] &
J PA o 3 04

23. mf'a[xnsinuux. 24, ?mn{l,f’]dz,

Bu-uvcuun, onpepeser e nmr pann:

tos 1
a=i)7 iy 5 TF =T . 4
5. .r [,_a]x { Py v 37, ._f A dr, 28, of{alc.su z)t dz.

L
290. fe“'sinr:d:. as, f mﬁdx 31. f rcos[In :-” dz, n £ M.
o o

o

= ogdntl ooy

1Pl

1 1
33, [ebrmnrgr 3y _[(IT":,T;‘S- f;ﬁ-ﬁ]' Al
-1 L}

i

ETN j'{:—‘};ldz. 8T, ;fm%‘—_ 38, jmmﬁm as, jﬁu"xdx.ne?ﬂ.
40, ;m‘%hu, E=[o,x\{3}, nen

Fb-n:b:punenn: ;

41.‘_23‘:;—“-%. -ﬂ.“j; Jf_n'%‘

43, Hailrs acomoTiine akcTpeMyMss hymxipnn f : z — f eodt, —1€zg1
44. Hocnenowars wa sxcrpesys i waird Touks ngpenﬁ:a rpadixa hyHEUHA

Fi z.—f(t— 1}(t—2Ydt, z€R
o

atn? iy
45. Jloxanarts TomgecTso f arcein VTdt + _|r amcus\.l'th-%.
L L

] —
48. Moxazars, o .i k= ﬁL'E.‘.:_:'.]!,_'.il
i=l

47. B ep fxr-e'“, 0gs g2
48. [lpx xaxom o cpegmes suaenne Gydruun = — Inx, 1 £ © < 6, panEo CpeRMER CROPOCTH
wamencHHs dynximn’?

Noxasams, wro:
[
- s - dx .
“.;<£7‘_ﬂ__‘.¢m. 50. 05 < fmg;_n;
1
da
51. 0,78 < =f o <o

HNoxazate pasencrna:
200

52 [ iy =li-gfy, 0<0<1. 53 f""‘dc——n—-;,—o; o<l
e

Hoxazarts, 9o

B4 0 [ 4iradrc k. 85.0< [ Sdrco0n. 56 1< By
‘{W"ﬁ‘ . <a|'“"=<,, c{ z <14 5.

L4370

2 1
SToc [ cd - tefearcnz
10 L]



§ 3. HETerpaponaxue SekTop—§yRXURE 91

1
59. Onpenenrs snax unrerpana [ = [ *lnsde.
. 85

L4 aw
80. Kaxok usrerpan Gomnme: Ji = [ o™ cos® zdz mam L= [ €™ cos® xds?
a

1
- o sz
61. Hairrn E{W

62, Haiirw li_'i-':ayf{x]‘,—‘, rac e >0, 6> 0, f €Clo, 1),

§ 3. Unrerpuposanue BekTop—pyHKOHH,
KOMIUICKCHOSHAYHKX (yHKRUME B
(DYHRUMOHANLHLEIX MATPHIL

3.1. Mmrerpan Pedana nertop-Gynrmgex.

Tycre £ : [a, ] — R™ — _f;,_p=ll,m mn?ncaorpa-

HMHCHMEIMK HA cermente [a, b) qagﬂmnmm. Pacclmrym
[a, F] » ofipasyes npr awbow nubope Towex & € [z, Fial C!’lan

So(f) = Ef(.s.}ax,.
=0
KOTOpY® HMTETD & cymmoi p-bymkipen T wa cermente [a, b Coraaco onpe-
B Rr™, P cymma Sp(f) wmeer nun
Su(f) = (Sulfr), Sulfa}; - Sal(fm)) (1)

rae Su{f;) = E!;{&}Ah . wmTerpamnuie cysmwi dyomit fy, § o= 1, m. [ycs d(T) =
p=r]

y e, > i
osl‘:lg-.m.. Monaraewm ‘H:llqsntf] =1, ecau Ve >0 36 > 0: VI vd(ll} < § = |Sa(f) — 1| < e.
Oupenencnse. Onpedeaennsin paros sexmop g f na [a, b] wazo
sex npedes
lim Su(f) =1, |
L

CCAY OM CYUECTIOYEN,

Ecam pextop—g F waeer st sorrerpan Ha cermente [a, b, To Gynes ee na-
IWBATE uNmezpupyrmot no Pumany Ho Imos cezsexme, 3 ee WHTerpan ofoamavars cuMBosoM
3

f f{z})dz. Muo#ecTno Boox wnTorpHPYEMEN HA CErMERTe [a, 8] op-

-can. fekRa, b

Teopesa. Bexmop-dymxuyus § - [a, }] — R™ UNMICZPUPYERA MU CELMENMmE [a, 8] mozds u
moarxo mosda, xozda xaxdan ee xomnoneuma f;, 3 = 1, m, on O IO

[puHuMad bo BHHMAHHE 3TY TeopeMy, TOTYHAEM, Y10 ecak f& R[d‘ ], T

jrmd:: (f;.[:)d:, f}g{:]dr, ff...(;}ds) : (2}

by i T Gynew ob

»
OrMeTim, 4TO 3aMCHL DEPEMENKOR B ITTErpaie If{x) dT CBODMICE ¥ JaMeNe MEpEMeHHOH
a

b
B ELMOOM M3 HHTECPaIon ff,(::]dx. 31 = I, m, nockonsey METerpRpopanHe BexTop—ysxumn

o
¥ HFTCTPHT e uMcaoBR g




e I'n. 4. Onpegenecnumi nETerpan

Ecw mextop-dyukunn  w g wirerpupyems wa [#, ] Bmecre co coowmn nponseoRiEMe T ou
£, TO CNpadenauDs hopuyas METErPHPGIANNE [0 HACTHM Aa% CEANEPHOLO H REKTODHOTO TIPOMs-
BeEmeRMH ITHX Dy HEWH:

. *
b
f (£l=), g'(2)} d= = {f(=), g(:JJL iz ] (), glz)) d=, )
P A .*
S e =), o - [t eeena ®

3.2 H Pauana byuxous,

Oup Has ¢ f: H’* 8 — €, 23¢ f(z} = w(z) +iv(z), obpasyes npu npo-
uasoxsnon pasfucwuu 1 ceesenma [a, b u xobom awbope mouex & € [z4, 7741 unmezpaasnym
Clseay .

n—=1 n_1
Su(f)= 3 ulg)ans +iy w(6) Az,
1=0 =0

Tozda ff[ﬂd‘d&‘q%;n_a Sa(f), ecan smom npedea cynyeemoyem.

Muomecrsn scex HuTerpupyemmx no Puwany J Gyncw ofozna-
ware f € Rla, §]. . i .
Teopeasa. 3‘:5&.)-;“5“({} £ B‘hnln_‘ Sou) A E‘Egn_a Sn(v), npuves
‘Eila}n_osn{n_—. 45?-4 Bn (x), {EJJ._‘ s.,(.u) 5
Taxnu of 4 P F wnrerpmp: no Pusany wa cermente [a, B
TOrAs M TOALED TOTAR, koraa o € R, 8], w € R[a, §] n npm srom
L] » b
ff{-t]dz = fﬂ{z)dx -I-ifv{:]d:. (1)
Ecmi xosmuerchommauas dymsuna f HHTerpupyesa Ha cermenre [a, B], To Kommaexcwo—
il h i PHpyesa na sroM cersente. Torna » nponssegenwe f- f = |7
andueres MHTECPHPYeMOl MHCACBOR iy XN, HpKren
b 5
J1or0s = [6e)+denes. @
3.3 H Pumana ¢ S
Ecan 21+ A(x) = (ay(z)), s g2 <b, — @ P Panxm,
TAMM KOTOPOH ANAXIOTCE OrpaNieniiie K Coruente [s, &) dryrmumm, To oma seaserca snemesron

BEKTOPNOTO TpocTpancToa I nan nones R, mpuen » srom NPOCTPAHCTBE ONPEACIEHS HATEr Path-
mas cymma Sn{A) = (Sn{a,;}) mpn nporsmommiou pasuenns [1 cermenta [a, 8] u wofiom srbope
Touex £ € [£, i), Honaraes
3
def oo
f Ax) i lim Su(a),
ECHM ITOT NPEREN CYRCCTRYET. SR i
Teopema. S(E?_a&ﬂl“}" ad'il‘?-ds-(.'”' i=Tn, =1 m, lm!m-

(5,- n_ Su(d) = ( ‘k_.‘?nlw)) .
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Taxin obp s puun A(z) PRPY Ha [a, ¥) Torma u
TOALKO TOFNA, KOTHA Ma 3TOM P nee ce aj I P 3ToM a4
L3 ]
f.rl{.t]dz= (fa.—,-{s)ts) , i=Tm, j=Tm (1)
Kaace poex miTer parpyemiix Ha [a. 8 marpii, A Synes oosHavaTh
A€ R[a, ¥

1o
81. Burmcanrs 1= fw‘;, 2%} ds, paccMarprBas ero kak WPERS] KMTErpaTRHOM CYMMBEL
a

A HMocroanxy /% € R[0, 10} u 27 & R[0, 0], 7o {/E, 2*) €& R[o, 10] w.npr awSom pasbue-
Hup I cersenra [0, 10] # npousncsenon swbope Tovek £, € [z, Tisy] MomyIIM

n=1 n=1
= i S i Smi2® - VE ) = L »
1 (‘tlﬁl'u_. Su{vE), Jm 5n(2 ,\) , mae SulvE) ’§=° VE Az,  Se(2f) _En 2t Az,
Paafiupas corment [0, 10] sa » pasnux wacTed w noaaras §, =z, = i%;'-, NOTYHM

3 el n=t
seivn = (2)° g\ﬁ, Sa(2") = L—"%z‘% .

(mpuian no suwManme, wTo Az, = 2, :

7 nei B
P P ; “ l‘l-ll’-n)=('—:),rns:,=‘§\ﬁ,y,-u?.T.u
KAK CYDISCTRY®T
Ty EREL T B VR = li 1

wing

] - - o =
nesmm bl = ¥ R w{“+]}—§ _»;5 n-wn((H_i); _])
"
To, cordacuo Teopere Hlronsua, cymecrayer

E]
m  Sn(vF) =107 lim 2, = “04/5.
o dyg

Al
10 w 0
Hoexoruy Sn(z7)= 22 2 | gy 10 2020 _20-1
R amemn Y]
20 _ g
i e
L, S =~
Caegosazessio, T (%m‘ :’Iz ;.) -

1
82, Bruncants 1= ff{z}dz, rae

) = | ; ! :
¥ —2reosa+ 1"\ 1 g0z + a?)(1 - 2b5 + 1)
bea<w jef<1, H<1, ab>o
- Corsacuo dopmyne (2), m 3.1, umees

1= j dx j dz
2—lzcoso+1' 1 —2az +at)l - 2be 4 50 |

1
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HHTErDHE BEKTOR £ Ha cermente [=1. 1] CHBONMTCA ¥ BEREMMCHCHID QBYX
HHTEFpaIoR Ay HELME.

' Onenuano,

1 1
da iz — cos ) 1 r—coswy|!
h= = T arclg ——— =
¥ —Ircose 41 {x —cosa)® den’o  sno sim o -1
4 =1

ol 1= coso 1 o co8 o 1 ( 3) eV _ T
e (:\N‘Ls e + arctg S ) - (mtg g 7 + arcig (ctg 3 )) =

2sma
B unrerpase

I dr _ 1
B= f VL= Zaz +af)l - bz + B 2\/6_. VA=) B - 1)

e d=S4— B= L + olp,' npousReneM sameny, noaatad /(A —z) (B —z] ={A =z} Torma

“OI)“JH"Z 2“
[

=
;,_L _r=_=_,“|u| o (_@u)L;l.Hm
‘ \/T—l-ggbil w’ﬁ Vab —1 Vab o 1 —/ab

" [EIV
DIROMHATEALNG HMEEM

i LI 1+ﬂ ~
2amu'71 '

L
83. Buraucaurs [ = f[f{-\‘]. glx)pde, rae
Ll

t’{:)=(ln[z+ Hq:)’ﬁ)- 3““(%5»%).

o Hockoasxy glz) = v'(z], rae viz)= (V1 + T, MRz} - ) i ]—3 :
1+ (14247
7o, coraacko opMyae (3), m. 3.1, noaywEs

1= {rie), vish). j;f (), ¥(2)) de = (\/ﬁ}?h (e+ViTe)+ "“")

i

1 1
_1(1+Li_) dx—fln(l-i—v"_]+?-l-ferx.
H (1 427)7 (14227

TMonaras # MOCHERHeM HRTErpane arctg = { M HNTETPUPYS 11O HACTAM, HAXONITM
b ercig ¥ % i z
js_""f“’j°lmm- & (cost +5in ) * o S
y (1+82)7 s V2
Oxorvarearuo nonywaes [ = Il (1 +v2) -1 »
1

I
i

1
7

84. Buwwcaurs 1= f[f(t], g(x)ldz, me f(z) = (z, 2°, =), glr) = (7, ¢*%, ).
=1
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4 Tax kak g{z) = v'(z). roe v(z) = (¢='. -‘-5- ‘:") To coraacuo (opsyas (4), n. 3.1, umeen

[=[f(z), v(z)]I%, - f[l"{*l» viz)]dz = [£(1), v(1)] - [f(-1), v(-1)] -

3 1 1 i i
_(i (% xe”d:-%fz’s"d: +.i(3jt’e‘dx-%fe“dz) +
-l -1 -1

(s freed)

-1
BLItieaas MHTErPAI K TPUHEMER BO BHHMANRKE, 10

[F(1), ¥{1)] = [F(—1), v(~1)] =i Gsl 3 —dﬂ) +i (zd. g %c\ 3) +kfchz - 2h 1),

OROHHATENEHG ROy HM

I-i(—qha——ch:i-chz-'- shz~is'°)+

+1(55h3- Schd+zhl—tsh1 +m—’) +k(cl‘x < %sh?-l-*icll—ﬁsl 1).

roe i, j k — opri ocefi xoopauuat. »
Ey
85. Brrmeanrs | = f:(a:}dz, e #(z) = ¥ {cos’ 1 + isin” z).
o Ilpusenns dopsyay (1), n. 3.2, nooyues
3 ™
I= % (fc'(1+cw2:]dx+ife’{l -cu}z}dx) ,
L} o
T HTerpHpy s Mo HaCTEM, Haxommnm

= Hem(t 4 oos2z 4401 —cmzx]}|'+2(1 —i) [ e sinzede) = " —14 1 —|}fs’sin2:rh.
= 0
o

Tockoarky

fita)s [T = _ 1
T (SR L0 SN R s Sy
je sm!.:ld:—lmfr dz = Im TTw L lml-'.Zt 5(2 i3

o [}

To =" —14f1=1){c" = 1}% =

im
_ f pne e, |0, ecamm#n,
86. Moxasaes, wra [ -fr 3 dr —{ ge GsserE
[
o [lpuaenaa dopyyny Fineps, noayanm

T = U o i = T 4 esinn = m)x

Ecmn =0, 1o ¢ =1, CASMOBATENRHD,

an

f:jdx:??\‘.

[
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Ecam wm &£ », T0
2w Tx

e fm,(,. ~mjzds + ifain(n — myrdz =sinfn — e[ +rcos(n - mpz[]_ = v >
a o

1
B7. Browscawrs [ fA(s}d:. e L

o

A(x}:( anfz) e}

A I
aniz) anle) )0 O EEnEEE maln) = STmin e
an(z) =22 Y1+ 22, a;-;{x):\‘%, nErgl

4 Cornacso qopayne {1}, 1. 3.3, waeem

Fasnlepds JIl‘nln[x}elx
ja(;m . 8
a {ﬂzl{l]dx {h?(l:]d;

M peureHHe NPHMEDA CBOANTCH & BEMMCIEHMIO HETHPEX UHTET Paaos,
L P s S
Huterprpya TosaecTie T S B T A HAXOIUM

1
ju.l{x]da-,: (
a

ik 1 | ]
Tockoasky A3orys = 3iys — wtes ¥ F02=3d{s). 10

1 1
jm(x}d.=%( d(zh) _(’.J_) o f "‘1r=
= o
o o

24l P

Tax zax o dv = b d(1 427} = 3{{14 £%) — D1 +7%), 10

1 1
jez.wz =3 s aaihan e =
o

E}

7 1
- {%u +2%)5 — %(1 + z’}'i) n

2 HeosZz = 3 2sin® 7, HaxolHM
arcmn ({m 1)

-5 (7+3)

B0

fﬁm(r}dx— fjﬁ%‘% (ﬁsmz)

Oxomaareabho HOMY1aes

I=
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Yup A @ pad

BRIMHCAHTE CACHYINUIHE MHTEMPATH:

3 . . 3 L T.r'll-_J cos® z/5in ¥
3 z)de, fiz) = . . Alzx)de, - = in e 4
63. [£)ds, 2(s) = (5. oty uf (s)de, Als) ( e )

&, f.a(x)r{zm. Als) = (‘f x) £(£) = (15 x, aictg ).

86. nf ((z), glx)) dz, £(z) = (z°, In{z + VT £ 2%}, glz) = (=", 1).

§4. HecobGcTBeRHKE MHTErpansi

4.1. Hecobu HHTOT PATH Dep H P poxa.

Onpenensenne 1. ﬂycw.

=la, 6[ - nmmp-u wuoudnmod R, nparen b Mmomen:
fuimn cuMeoRoM $00, 0

¢ ip Ha Xofom cezmenme [a, i] cJJ.

Eeau cymecmeyen conesmnil npe&u Inn _rf(a:ldz, mio £20 ¢BOINANANITI CUMBOAOH J'j{a:}dsr
ccauh £ B u cumsoxom f fiz}de, ccau b= +eo. B amom cayuce zosopam, umo gyneuna f un-
’ ¥
mrepupyesa & necolichocnnok cabicae na J, o 4 ll;l J fix}dz waameaom necobemsennbis
ol

(wan ofofulennbim) pasos fowaJ |
poda, ecau b e R}

P poida, ecauw b = 4o, u amopozre
"

Onpepenenne 2. Feaw J mla. b), f: TR u ecau ‘Im”f,l‘(r}dr CyiECmayem U KonEwen,
afmats ),

L3 L3
nee fydes choanaunnts e#0 cHUMOOROM j’ flz}ds, ecau a € B, wau cuMsoaox j' flz)dz, ecan
ati -

@ = -,
)

-0
Onpenenenme 3. Ecau ;,-l'i'l' nj’ flz)yde = f fiz)ydz eyupemayem, mo zosopam, Ynio ne-
R ™ a

Bt 400
coficnar el unmespan ff(:}d’; A j' Flz)dz exodumes feyweemeyem). Ecan smom npedes
a u

pAM, o afof{x] dr wau J— filz)ds pac.

aodumcs (roomesmenisenno pacrodumes kool

KE cyliErtueyem (uan Gec ), ma

b—0
Teopesa (kpnvepnii Kourn). Hwmeepan [ f{z)de cxodumes morda u moasxo mosda, xosda

3
Flzidr =0 npy £ —b—0 w 3z —~b— 10
t

4.2, AGCONMTNAE CXOTMMOCTE,

b0
Onpepeaenne 1. Ecau unmespan [ |f(z)|do i nie e
a

f flztdr afireawmuo exodumes,



2ud Ta. 4. OnpeneseREEA KATETpaN

b=
Fean f . {w 8= R — HeoTpuHaTem:HAR BYHKLHA TO CHOAMMOCTE MHTETPRA f fleldzs

GIHAMALT ero AfCoaTHY K CXOLHMOCTE,

ycrs fle) 3 0 ¥x € [a, 8, f{z) # 0. Toras Qywkuns F: 5 = | [()d2. 0 € 2 < b, nos-

b=l
PRCTAET BMECTe © T, a HHTErpan J' flz)de cymecrsyer Torga M TOXERO TOTAD, KOTIS MHOHECTRO

{f )‘[l]dl’} orp CDEPEY HA neny P [, &[.
= &—0
Ecaw e f{z) 20 ¥z € [o. 8] wunrerpan [ flr)dr we aniseTcs cxofammmes, 10 WiiTerpas
=0 £
f flepde =

bt
Ecan wwrerpaa [ f{z)de cxoawrca, 16 Byass nucats

80l
Sle)ds < oo

Onpepenenue 2, Bearud ] 2 NeCobe 3 pax, afcommmue prirodiuui-
cR, Bydes [ET T .
Bamerun, uro ecan f € Rlo, b}, 1o

jj{x]dr_jf{r)ds-fﬂz}d;

4.3. A PaNSecEHe cBoRCTBA WHTET PATOE.

1) Tlyere f 5 Ja, b.{‘ R i cyaerme dynxunn £ #a apboll cerstext [a, ¥] C [a b[ xmerpy(pyenn
no Pusany na sem. Torma rt»yxmua wf, o= oonsl unTerpupyena na [a, 5 ¥

Crenoeazeatho, sean 3 J' flzhdr = lim f,l‘(!]d’t T

ajumm-ufﬁs)dr
2} Myers f [, b= B, g : }, S R — pHx na awbok T
[a, 87 < [a, ] uurerpupyemu no Pumany Ha HeM. Torm ITHM Ae moﬁmou obIaNaeT M CyMMa

F+a, TeARHO, SCAM CY MHTETPANEL j' flz}dr w f glz}de, 10

lu:;of(,l‘(t]+3(t]|dt= ’E?_off{r]dr+hl':?_ujg{¢}d!.
B CHAY Wero - ) .
Juessna= [ s+ [ o

. ]
Taxum o6p B i f : [, B — B, uArerpupyespn: mo PrMany na senxon

comepaamenic B [a, b cersenre [, ¥] 1 WMemmNE cXORAIHEC HUTErPATE J' f{z}dz, obpaayw



§4. HecoScreemmas Mnvet pama e

. =2
BeKTOpHoe NPOCTPaHcTso Hag noaem B, a oroSpasemwe f f flz)ds npocrpawcrea £ » B
eCTh AuHeHnay dopMa. %

4.4, 3. P B HETerpane M QopMyIn MHTEr PRPOBANES HO
HACTEM.

e
1) Tiyers f:[a, B—+ B, € Cla, 8, n f Fiz}dz < sa. [lyers [, 3] — apyroit monysirreppas
wa B, npuver o, a € B oo @ w b mwu&rrb Eak xoHedmmMi, Tak W Secxonewniun. [ycre
dynxups g ¢ (o, fl— B P HA ¥ ¥ for, B[ n waeer Ha HeM HempepmEMym
MPOHIBONHYI0 g' BCIOMY, 33 WER. CHETHOTO TOWeK, H, kpoMe TOro,
e B0 Cla i, gla)=a, gE-0)=b-0.
Torga cnpaseasusa GopMyas IaMens nepeseniall b weco6CTBERHOM MRTECpane

B2

f_f{z}d.t: f fig(n)) g'{u) du. (1)

) Myers f oo b+ R, g:[a,f{— R, f,g € CWa, b, u a — xonewnoe wmucno. Torna,
TPHMEHUE POPMYTY HHTErPHPOBAHKE N0 Y3CTAM Ma cormente [a, £} C [a, 8, moayans

f!{']s‘(i}df = fiz}g{z} - f{a)g({s} -f.f'(ﬂﬂ{i}“- {2

Ecau npu z — b — 0 46 QB2 W3 TPEX MACHOB PABEHCTEA {2} MMext EomewHEIR TpERea, TO
M TPETHIl YAEH ATOP0 PABEHCTBA HMEET mpeden, ey np flz)g(a) onp Ha,

b0 =0
Ecam, nanpusen, cymecreyior whrerpaas f flzlg'(=)de w [ f'{z)g(z}de, To cymecrnyer
npowsseaeue £{h— 0} g(b = ). : ! *

B—t
Ecaw we cymecrsywr wnterpan [ fiz)g'{)dz w nponssenenie Fib =0} g{b — 0), To cyme-

—0
CTBYST it WHTCIpan Tf fiztalz)dz,
B wasmmom na pazcxmpeunuu CRYUAEE MMeEM
L] b=
j fletg'iz)da = fb—0)g(b—0) = fa) g(a) = j f'(z)glz)dz. (3)

Popryaa (3] HAIHBAETCA GopryIol UKDIEPUPOSINUA RO YACHIAM NecolomocuRbT uMmczpa-
Aos.
4.5, Cayuait seyrpenncii ocofofi TouEH.

Myere pyskuna [ [a, b\ (c) — B, rae ¢ €la, o, uMest mimerpupyemse mo Pusany cysceHus
na awfie cersentet (o, o] C o, of w [¢f 8] Cle, 8] Torna nonaraem

" Py 5
/Ifr}dx‘:’ff{:).iz+fj[r}dz, i)

o3

FCAM AR M3 MATEIPANOB, BEXOOALIMK D APABYE) HACTH {1}, cymecrayer, s GyLem HasRBATH
HecOGCTREHHIN HILPrPad CRONAUINMEN.

Ecas xot8 B omm u3 arex MHTEPPRACE He CymecTayeT, TO TOBOPAT, 4To HecolcTBeHHBIR
HHTPTPad PACKOOHTCH
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4.6. I " AbBena u Qupuaxne.

1) Bcawe f o g — wa monymHTepsane [4, +ocf u
HHTETPHPYEMBEE HO B050M cermenTe {a, ;] e [m, +m[ n]sw(em flz} < gix), 10

fj[i}.ﬁ g /g{!}nﬁ, 45T < =,

* 00 L3
¥ W3 CXCUMMOCTH MHTETpana _[ glr}de crenyer cXoMIMOCTE WHTEIPATA f Sl de, & wa pacxo-

- oo 42
OHMOCTH HITCFPAAa f flxhdz caepyer pacxonnMocTs muTerpaga f glzhds.

a o
2) Myere [ [a, +oo] — B — unrerpupyesad no PuMasny Ha moGon cermenye o, 6] dynsumns,
DeCROUE G MAARA TpH & — +0G, TOCo ke HOPRIKs, ‘[T W pyHERHSE 5 — 'L,, a = 0. Toraa

4o
f fixr)dz cxomures mpu o = 1 W packonurcs npx o < 1.
o

3) Nyere [e, 5 — B — anzerpupyemas no Pusany wa fwbos cermente la, 8] C [a, 8] dyweuus,
HMeWmAA Npkt T — b —  TOT Me MOPALOE POCTA, MTO M (BYREKDHA T o= e A > 0. Torma

il
[ flzhds exomerea npn A < 1 % pacxomrres mpw A 2 L
a

+o0
Teopesa (npuanak Abeaz). Myoms f: o, 400 = R, g [0, +oo[ — R, f fizhdz cxrodum.

4w
ex, 4 g '3 u op . Toeda pas [ flz)a(z)dr cxomures.
»
Teopesa (apuanax Oupuxae). Myems f o o, +oaf— B, o [a, +oo]— B 6 dymocrus
T
UHECT 02 i

P T [filjdt, o £ 3 < 400, o Punryus § xoxomomra
: dee
cmpesumca x wyme apu £ — +oo, Tosda wwmerpan [ f{z) () de cxomures.
a

4.7. Tnasmoe P o 0 HHTerpana.

#oo
NMycre f: B — R u anrerpan f f{=z}dz pacxogmrea.

-
Ecan gyuxusta f murerpapycma no Pasmany Ha BECAKOM CeTMEHTE MMCTOROH MpAMoil K ecaw

CYmMECTRYET J.li|‘|“|mo J' fiz)de, To ero FEE TR u canicne Komu pacrodauge.
TR aa

zocs unmezpaan W oboanasawT
o A
. p. f fiz}dz = Ali-l:‘lmff{:}ds.
= —a

Oyers f:[a, ¥\{c} — B, e €]a, §[, u unrerpan }f{r}dﬂ: PACKOEHTCA.

e—F B
Eenu mpx moboM 1ocTaToMMO MamoM £ > [ CYmecTEFIOT WHTET Pt ff[z]d:: u [flz)de u
cymecrayer u ke

T, ?'ﬁxlﬂH j flz)dz | =v. p. j flz)dz,
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O eTO L i

Brvmcante cnenymmue HecoGLTBEHNBIE HUTETpANN:
—-—o

88. I, = j coaZuzlncoss dr.
H . ' W

ik
4 Corasewe onpegenenmo 1, 0, 4.1, waees "

jmﬁm‘lncmlds.

tpop HHTErpH A0 YACTSM ¥ MWTErpaty
,
ey = f cos Zntln cost dt,

o
nosaras cosInddt mde, incost = &, Toraa noay=um

IV = —-sin zmlncusf fmzun.gid!—-

=
_ 1  _Incos= +_l_ ¢m(2n—]}t-m(2ﬂ+l}ld‘
T In {sininz) T dn

cos il
AHRROTHMHO TOMY, KiE G810 B mp pe G0,
-1
g — 1t i;: . z;”:(—l}"' cos2(n = k)t +(=1)",
%'—” = =§t—11""=u2(-- — (k=14 {-1)"

CnegoaaTessHy,
i) n-l
iy . Incosz 1 k=l T P »
W)= gt +4“j(4§( 15" cosB(n — kYt - 2eos 2nt +2(—1) )d‘(
3 =

=l »
Incosz '—Z(—l]"-"'“!"'k!‘

1 ol =z
= T{meinz T T w = 2m — k) reorl s dte ol

Tepexoms « mpeneay npu 7 = f — 0, moay4um

n~| x 15 lncoss
I (1) wtm ,_"E'_o (i )=+
El
x 1 cigx
=(=1" + ]

-1 x
In ,.E':;"_D —2ni(zin Znzx}=? cos dnz ={=1" u'

4o

dr
BY: I":/rfa FI . (r+n)
1

 Nockomay ;o < & 15 7 < 00, 10, coraachn npwowasy 2), m 4.6, uuterpan

CXUNHTCH, TA¥ Kak
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(oraacHs ONpeleIeHG HecoDCTRAKHOTO MNTETPATA, HMeeM
z
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1y

& [, B], noanad i f wac

Ecam V{r-' a, b} < oo, To resopat, wro mexTop-dynruna f — PYHRLIE OLpoMUNERNOG Bapua-
[T

Teopem 1. fyern 1 : [a, b]] R™, A‘u mozs 4moGn pg f feaa Py
P 1 wa [a, B], ] d Ho, Ymobt xowdos ce KoMRONEWMA
fro1= T, nir, useas o W F0M
Teopema 2. Ecau f: [a, ﬁl - R gifa, b =R — @ o Ha
[a, b} me F4+yg u fg maxxce py e puaytiu wa [a, B,
Ecau fug p wa fa, 8], mo f — g ecme
& oip na [a, B].
Tenpeun 8. Myeme T [d, b} —B™ — p . Toeda:

1) Vi o, 9} = Vif: 0, =) + V(T £, u), (cmagx
2) Pumsnus Viz o V[f, 4, ¥) Wenpepuina ua [a, b] euu F € [a, B].
Teopesma §. Tyemn j' [a, B R

wa [a, b]. Tozda

maxue pifa, b] = R g [n, B} — R wmo pia) = gla) =0
u Vx € [a, 5] semoanmenca pasencniag
flz)— fla) = p(z) = q(z), (1
VI(f; 8, 2} =p{z} +¢{z). i2)
Pynxumn p W ¢ H i M i u !

sapuayni fywsums f.

108. Ha npimepe dyneunn f: [0, 2] — R, rae

L) zsm I, ecamd <zg2,
fle}= { ecam & = i,

YERAMTLON B TOM, MTO HEMPEPLINNAL HA CETMeNTe DYHEUHT He ofMIaTeAEHO HMeeT OrpaiHyernye
HAPHALHI. z

-« Pynrigua f npep P

fyers 0= {0, = ,,,_‘ (= { R :;. % 2} — pasbucune cermenta [0, 2}. Torga nomwas sapu-
auus Vi f: 0, 2}-)_‘_.1.{2__,1-:,”)1- +{2+a)>l+ +it+ o timCplnnte,,
£n — 0 nput % — 0o, C' — mocToswmas Hitaepa, Crezopareatno, bﬁ{}‘, 0, 2} — 400 IpH N — 59
H muomecThe {Va(f; U, 2)) ne orpasmueno caepxy. »

109 HllTll , OTp W noaos & i
T 3z° — L =2gT gl

- Hn‘i.ueu CHaMana ¢;muuuo z = V{fi—2,2), -2 £ z £ 2, npxnds o mmwanne, w10
feci—n, 1}

Tycrs 11 — nApoksmossHoe pasﬁmem-e CErMEHT [-2 x|, =2£ z £ 2 Torma

Va(f; -2, 2} = Emm.)*f{cdf=2!!‘{&]lm., <k <r

=0

oy TMar
o ('ﬁem““l'“" WU, -2, z) = FII“! 1 ﬂl! Sui|f]) — nexorTopas wmrerpamenas cymuma
dyman £ | f(1)], -2t g x, B CHAY MPTO IOAyHaes

-ff'(')“--f(=)+28, ecaw —25 £ €0
V(f; -2, 2) = ju(:)m —ff{*)duh(t]d* flz)+28, ecad £ g1,

~_ff'{!j‘l!+_ff(t)dl j}(t)dt 30— flz), ecoml €z <2
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Cornacko dopayaas (1) w (2), nueewm
9, soam =25z )
T — P P
plr) = M: fir), ecaml<zgl,
& 1. ecanl 5z €2,
St =f{z)+ 26, ecam — 2L x50,
q{x;:"U"""'gf{”"'ﬁ'z =] s, ccmbzsl, w
—f{x)+29, ecanlgrg2
110. Oyere fofe, i) — —— by HEUHS DrPAKK leHNOR Bapuawmi ke [a, B, p W g — diymswon

10T O0HEIE 1t T ALMGIH Bi] hymxyun 2 gy W g — BOIPACTADMAC HE CETMEHTE
[u. &] drymnnmm s f = gy — g1, dokesats, w1o

Vipa. b= Vipeoa B), Viea, b) < Vigs s, b)

o Ulormucss eopese 4, (PYURUME p B ¢ He ¥BuIDaOT M8 celmenTe [o, B 0o p(r) 20, g2} =0
Vi €fa, b], Tak wax pia) =glu) =0,
W dopuyvan (2} caepyes, ure ¥V € [a, 8]

plel=Vifia «l—glz) 20 qlz)=V{fia, sj—pz)20,
THEROEA PEALHD, CTTRAREIANBE HEPaBeHT 103
qz) € Vifia.z), pr)EVifinz), agegh (1
Ouervarky f =p1 =, 10
Vifiax)=Vipi—q;u £, agzgh

Paccuorpus npi npenabossmoy pastuens [ coersenta (o, B napnaimo

ast
Wl f-a by = Vinlps — ya, w. by = ZI(FI{T|+:} —milE) —in(ne) —nin)) €
rell

a=1

<Y lmfe) —piind] € Viles o, b)
=0
Tarpa Vi oo b€ Vi a, B). Anano mano, Vifs o b £ Vige, o, b), W3 MoHoTonHocTH Qynk-
MMIE 0 g b sakske wE ToTo. vwio pla} = qiu) = 0, uoayyaem, 4T
Vipw B) = (b, Vig a, b) = o(b),
Torsa es Hepabenois (1) cAoIysT HepaseRcTaA
Vip a, 0)=p(t} £Vifi0.0) € V(pi a, 8), Vigs o, b) = qlb) € V(S @, 8} € Vi 2, b). »
*

111, tiyers g € R, 8], f(:;:fg(r}ﬂr, g7 18) = max{g(t), 0}, g (t) = min{g(t), 0}.

Hekanare, wro f <= diy Mcums oTPARKSEIOR Bapwain Ba [, B) 8 4T0 ee diyHEIOO BABHALHH
AAAFRTOA poabenic 1AM

Vifia, 4-]=f|g(s]|dr, p(:,=fg+(x}dx. glzy = [g'(t}.u.

4 Tyers | — nponssosbHec pasGienne cel men a [m, £], @ < = £ h. Tmua, coraacuo onpe-
ACTEHHEY BAPHALHK, TOTYITM

nep |14

11,[;.:..;]-.2 [y(l}d! =
=0

n=j§
INES
a
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rae il {g()] £ € sup {g(th).
gtEna e
Crenopateasno, [ [gldt < V(f; o, 2) < [ |alds, a as 5ax g € R[a, 8], 10w |g] € R[s, 8], »

=
oeay dero Vif, o, 1) = f|g[!}|dt Tlo Teopese 4 numeem
a

pix) = a(a) =fsfrm, o) +ate) = f oot

LiaenonaTe i,

plz)m= -fg[c}[l+s;-y{:}ldt=fy*{:]nk. g{w) = %fgft]isgnsit)- Ljdt = [g'i!}d*- >

112, fOyere §: o, §] = B — dyuxims orpanndennoi papuages 1a cermente fo, 6{ [
dywruma F : [a, 8] — ynmne:ru\pser yenobie JTuninsua Ha cersenre [a, b], mpweten [a, B =
Filo, 810 H MTo Faof ectn orp Ha cermenTe
[, 81,

ah F 1] ua cermente [a, b, ecau cymectayer Takoe

wucao L = const, w10 ¥y, Tz € [a, &) = |Fiz1) = Fizz)| < Elz1 — 33l
Tycrs 11 — nponssoarios pasbuenne cermenra (o, F]. Toraa noay=my
=1 u=1
Va(Fo fia, )= 3 _IF(ftai)) = FifitD € L3 it} = f1t0] = Lvalfi @, 5).
el Al

Ho noay<ennore HepasencTan COSLYET, ST0 KOMIOIHLHA Fof HMEST or paHHYeHHY 0 BaplagMo
Ha cermente [a, 8. »

Yup ang it pad:
100. fycre f: (g, b] — B — yweuma orpasuedennoll aapuausy wa cermente [a, B], a @ :
o, 3] = B — monoronman dywsuma ® [2, 8] O (e, 81}, Jokasars, 4o koMaoaHuns f o
anaaeTes it orp P Ha cermente o, .

101. [lokasars, 4vo noanas sapuains qyrocaun F 2z — [ flt)dt, a £ s £ 8, f € R[s, 8],
pasHa °

&
Jif(ear

102, Jlokasats, ¥ro ecan gyHeuns r — flz), a Sz < b, HMeEST OTPAHMHENHYID B2PUALHID HA
cermente [a, 8] u |f{z)] = 2> 0 ¥z £, 8], 10 ¢ymuum T v o<z gb, Takme wBngeTCH
YHRURER OTPaHHYERHOR BAPHALHH Ha YT0M CerMente.

103, Brrotcants: a) Visn z; 0, 27); 6} Vicos z; 0, 27).

104, B YRR i, oTpHuA; H W moanoi # oy
s r]-r, 05252,

l[*'l‘

£ 6, Ipuaoskenue onpegeleHHOr0 HHTerpajia K
pemeHUIs 3a1a9 reoMeTpUH

1. [nmma gyre cEpaMasesol kpasol.

On'pemem 1. ﬂmns.u s R™ Bydes

pep P £ s b —
" ja B CR
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O 2. FEcau senpep Span f:[a, 8] = B™ Gucxwmusns, me nyms
Sydes waavsaniv dyzof,
Onpepeseane 3. Casdos dyzu £ [a, §] = B™ vat xpusofl v nassmaemcn ofpas ceemenma

{a, 8] npu omotpaaenun f:
r={yeR" g, mfi{e) ez €h =TI, m}

Onpepenenne 4. Hycme £ — dyza 6 npocmpancmee R™. Ecan £(a) = £(b) v £(z1) # f{z2)
daa awboil NOpM POIAUMNKT mouex T, ¥ Tz UI unmepsaaa Ja, i, mo xpusax v xasmisaemes
apocmof JgHKHym ol spueod,

Onpepesenme 5. Kpusia ¥ cnpasascHs, ecay eexmop—gy T useem ozp 370
sapuayu Na cezuenme [a, B], o daunod xpusod ¥ Sydes nastioams noawyw sapuaumwe V(T; g, §).

Te. Ecau b : [s, B] — R™ wenpepwinng Ha cezmenme [a, 8], mo
KptOaE ¥ cnpasssess, o e diuso | moxem Sume amvuciens no dopuyxe

le= f]f'[:)hi:, 1)

zde [f'{x)| = ‘.rffi[z)+f{“{x) + ...+ fﬁ{:}.

Pacemorpiy uacTniaii cay4ait Toopems, xorga m =2, a KPHBAL v JAJAHA MAPAMETPHHECKHMI
ypasuenusMn = = @(f), y = ¥{t), o £ t £ f. Torna [F'(1)] = /(1) + $2({1) u dopuyaa (1)
NPANAMAST RHJ

a
I=f WA )+ e () de (2)
Anx cayuas m o= 3, korma KpHBAN 7 3afawa map P P z = pt},
v=9{t), s=x{t). o £t <3 npu BEEX ¥ p HMeen
a
1= [ VEmvm T @

o«

B uacTwom cayuas, korgs kpuwan ¢ 5 B npencrammena s muwme fi(r) = =z, fu(z) = fiz),
agesh oeme fofo b =R fe0a, b, dopuyna (2) npronodact sun

L3
l=f‘.-"1+f4[:]d:. {1

Ecmy e xpupas ¢ 8 B sagawa w
YPABHEHHAMM

z=ple)cose, y=plelsine wLe<e, oo, @] RN peCMMp o],
To diopMyaa (1) npiuumaer s

I= f VER(e) + % () di. (5)

¥

B wacTHoM caydae, KOTAA PMBAS b Mod4proil CHCTEMe ROODIMHAT 3allaHa B BHIE @ = «(s),
£1 % # % o, To B HHTETpaXe (6] coenyer np JAMENy nep . Tlocae zamensl noay oo

CAle LY BV chapMyTY:
Py
i= f ViE+{pe'(p)) dp (8}
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6.2, BuancaeHse naowaged naockEx HEryp.

Onpepeserne 1. Kpuscaunedsot mp il aoexan duayps B, opanu.
MENHAR CHIZY CEIHEHIION é:;b] oo Oz, cocpry — epag pep p Aok
gysnuus f o, b — R, ¢ foxos — ompercasu npakez z =a 0 £ =) (puc. 62).

Teopema 1. Kp p YA dpup Pueypa, o ee naowads P auiuncan-
MR MO opmyas P

&
= [ f)ae. )
a
b
Ecan nenpepupnas dymeuns f : fa, B — R venger swar wa [o, 8, 10 f flc)de panen sare-
a
Bpauteckoil CyMMe P P . naft ooeio O ow oo
e,

Ecan naocsas gurypa ¥ orp CHEZY Tpad iy fuifs, 8] — B,

cBepRy — rpads far [¢ H—R.c Biion —s DTpEAKAMM MPAMEX T = 4

Wr=h (pm: 63} TO Ee momamo uo*no BEMHCANTE IO ltmpurno

P-f(h(f)—f:{:))dl. )

Onp " mopos Yo duzypy, ozp:
Boyma ayuanmen, wcnlamuuu € ROXAPHOH 0CU0 YA P = i, = J, 4 nenpepasnot xpuaci
¥, aadaunoil ypasnennes p = plp) p 28 0 g0 L 8.

Teopesa 2. Kpusoaunelunifl conmop — xoadpupyesos niocxos Wzypu, naowads P xomo-
potl BOEHO SLNNCIUNY No dopapas R

8
PH-fﬂ{w)dse . (3}
: x
MMyers & — opmocaxssan ofaacts B RY, orpasuvenias rIAIEoR JaMKNyToR KpHBOW 1, 3afian-
Hoi map z'= x(f), y = y{q th £t g 6 (KpUBAR ¥ HasEBacTCH
2nadwod, echu = xmoii Yokt Eerhml [, 1] dyishont £ w § FenpepRENO THODEpemMpy-
et w2 )+ 97 (1) # 0).

w0 § — P GHTYPa, 65X0A TP KoTo-
pok mqmawm npoTun x0aa wacoal cTp mpH tor ty go t. Torma

nacwak P guryps $ momer GuTh Bu4HcIeda no mobol wa crenyoumx opuya:

z }I’- -f.{c]:'(:).«, . : 4

f Yk, @

oo
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LTI TR0 YT SR it

)e' (1)) 41,

Ecan gurypa & e sunyknd, lo ee m [

okt g, fapannennsix ook :
EuTh Ha BETTYKAHe dacTH, To & xa:hfoﬂ‘rm i ikt ﬁt‘p (4Y-=(8). " Crensijy E“—
ToayseHnTE pesym.n’ru onaTE NpHAEM K ‘Qopuyzax (4)—(6), Rk Bb 4
Haowany scew durypa & -

R e
6.3. BuaEcAcEEe ofneMob Tea, " b
Onpeponcume. Myemn f1[s, 8] = R, f € s, ). Tzaw T, ofpasosannoe apauwuuul soxpyz
oen Oz gy
=g, £=b u ceemanmon [n &] oen Os Svasu menoM
Teopess 1. Teao spawenus T xybupyese u e20 sfzes somno smcam no gopayne

V=r f Flx)de, (1)
S . .
Paccmorpum rean T, T MeRLY i Efmauwz= b, Mpennososcus, 1o
Begkoe cevewne B} Tera T n i MEYS % k ocH Oz n vorxe T € [a, b], ects
EBAAPHPYEMan NA0CcKas bHIYPa, HROWANE :mpoi Pz} nam uzsecrra.
Teopesma 2. Ecau meso T xybupyeso, o pyweyua Pz — Pz), a 5 ¢ £ b, usmezpupyess
Ha [a, b, mo ofves. !-'.me.n T momno sveucaums no dopuyne

b

v_=fp(=)a;. o e

Hafim nanmer Ayr kpumax ¥, 3a0aMnss B npocrpancrae R :
113, v={(z. eER 1y =2pr, 0T r €20, p>0). ™

A ITpumenns dopmyay g& . 6], NpHHER BO BHHMAHWE CHMMETPHIG MHOXECTRA TOYEK
{M{z, 9) € R0 < <30, 3° = 2pz] oTnockTeanns oen OF:

J—zf,.fu dz = j—{—l-"”ax 2f‘f,+{ )’d[v’_}aej\/;n-_:u:.:
\;y+l?+pln(l+m]]| _21||:n x.+§) +ph%.b

F

4« 2
B P HHTErpHY

:=jmdy=j‘f|+i—(y—i)zd&-
i 1
Y[ N

115, v=((r. v) R re=afshi—t), y=afcht -1}, 05t < T}

114. 1={(x.y}ER’:r=£—_llny, 1gyge}.

noamen y. Popuyna (4), m. 6.1, mpuzsMaer amn

U aesorateaLio,
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- Boc s thop i {2}, m 6.1, ¥
(e =afcht—1), u'{t)=asht,
S+ (1) = a¥(sh7t 4 ch¥t = 2ch it + 1) = 2o (e — cht) =
= Za%cht{chi—1) = da*d.m*% = adsh? L {2(!-2% -1).

(!aepopaTenLHo,

=2a Tshi chl’i—ldd="—°-r Viat ?-ld \.@ché -
e 7 Vi ( 2) ( -)

Za (v"fch%\f’T—ln (ﬁch%+vfch—i))]:=

2

r
=¢(2[clz\f'd|T-l)-\fEln ﬁd'?gtl‘c"!). >

116, 5 {o- 2 i< F).

-« Nanny epusoii MM € MoMoukE haop (5], m. 6.1, Hwmeew
i) o P BP
plw) = (T+cosp)?’

k3 L e 3 2 3
3 ] ki prEnte 2P R
e+ )= (+cospl T lgcmer (T Fewmpl® 4 cos® ¥

= p(vZ + (1 + V7)) -

17. 1-{9--(ﬂ+|) lspsa},

« JIng Braucaensd RAMHI RPHDBOH 1 BocnoasayeMca opaydoi (8), n. 6.1, nomyuis
El 2
3
f-f\fl +{ﬁw‘(ﬁ))"ﬂ=f(§+§l;) dg = (%2—+ %lnp)‘ =2+%m. >
1
5 1

118, Ilon‘ann,muuatuunun = {# = acost, y=bsint, 05t < 2x} panna nmime
m:mromcmuymm'n*’-{r cm— Dgs@‘lwb} e cm el = B2,
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4 OB03HIMKE [JIHHE S0AARCA W OIHCR RONMEL CHWYCOMAM COOTRETCTDENNO “epes & W &k
TLOAYUHM
¢ 5 G B O
:._/\/;nmﬂn{:)ass]\/um.nq.m«!m
1) ﬁl'b

x,_j\/HTLxdx_j\fH-, dz-

=/ i’+{a’—l‘]m’%d[ j\faﬁcoa‘wﬁ’sin’tdr
o L]
(B MHTEr paas nponaneneHa aaueua % =1}
Torkonsky dyukums ¢ — sin® £, 1 — cos”f, £ £ I!‘ TepHOTHWeCKHe, ¢ MephonoM T = ¥, To,
COTALCHO TIPUMERY 51, HMees
"
3 I
I3 =2f\/a=sm21+b’ms?ld:=2]\.ra?sin3t+$m3=dt=1f¢
4 -
]
ARATOrHUHO NMeed

g
lq=4j v/ a? cos? 4 b3 sin® ¢ d
o
! B

M HHTETPALE

no dopuyae § — =z, noayuaen

] jv«’a‘m’x+i’<nx’:d:—h
2

Bu-uucmu NADWEAN NACCKHE PHEYD, OTPanmenimx rpafHEany caemyomms dy HEm i
.r
18 S Lot e

- Haoﬂ:u PUrYPa ABAALTCHR 2AMGCOM ¢ HOAYocHMH T = a W r = b, Henonways cusmmerpin
ToMER SLTUOCA OTHOCHTEAEHD oCei
rnacso hopmyee (1) 0. 6 2, noayums

i
w 2
2
.n,=§f‘|/|—:—2dm=ubjms’m
o

|sZech MPONIRLIrHa JaMeta

Py ero

P qacri. Co-

= %cb

= sin t), OxoHdaTeasHo wueen, uto P =4P = wab. =
120, Az +2Bey+ 0% =1, A >0, AC— B >0

« Pewag ornocuTensno 1 ypaswenue Ar® + 28ry + Cp® - 1 =0, nonyuaes

—By+ /A= [AC- B 1

5 . A-(AC- Byt 2o
{laemopaTenso, |y £ :,|' = b Hikomyno naomans muasncmm no dopsyre (2} oo b
ROTOPEK B PRECMATRUBACMOM CTVUAE IPHRNMAET BII

P= [(m[y} ~ zz{w)}dy,

n? ¢ + b cos? Lt
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-By+ /A (AC — BF) 2 —By - /A= (AT = B }g®
= 5 S my= B :

Taxum obpazoM, HMeaM

Pz-jrma— W“?-_“’j\/-—m—

-t

B
K]
= %\/ac- s?fms’nu= i
L]

(B MHTETrpade MPOMIBEIEH JAMOHA BICEIN § =1} »

121, y = e F|sinz|, y=0, 2 0.

4 Ppadmx dynruum g @ 2 ¢ Flaingf, 0 €z < 400, He HMEST TOHEE NEPECETEHMA ¢ GCLI
O, Apamwomelica Ao ACHMNTOTOR Mpu T — 420, [JoaToMy WHOMECTRO ToUek NAackocTH r(y,
orpanHMeERnoe T pad DYHELUMA § W it nomyocso RY | we apnaetca kaanpupyesoi
Mrypoil B obsTHOM TOHHMANMM.

PaccMoTpid MEOMECTBO MACHANSH

L

' p(;)'-'ij.:'mnaw. seRHY
I

W OAOHACH M ¥

-0

PY lim P(x)= j ¢ sin x| dz.
L amtom ;
o
Tpencrasnsa P & sipge cymma

tiu-bnf R
f 7 sin z]de = lim Z j £~ |in o] dx
E=0 2 k=0

M 3AMEHAS B EANTOM umrpm n!»eueunylu na q:opuyno T = kx = t, moayuaen

—k -k -emx+oost
p_l....zf f ma.h,.z e BN o

[}

- E=ik

Bonpoc BHTRCAEHMA FuToulaT @llr}'pu CBEACA B BEMMCTEHME CYMMEL
YiBanmel reoMETPHYRCKOR MPOT pRCCHE.
Taxum ofpazos, Kaeen
. x "
147" 1 e24e 7 1
“t—_“=—-—,+—,=—cu\%. >
= €T —e T

P=

122. z =a{cost+1wint), ¥ = a(sint —1 cost), 0 € 1 € 37, w oTpeakoM
mydar=a, y50.

4 Paccmorpenu naockymo durypy M A N RP, orpanicientyo pashejrroi
KpyTa M orpeaxosm ayuE rowoa, y 5 0 (pro. 64). Hoxomas naomane P pasina
cyMMe nlm.weﬁ Tpeyromuenka MOF n @urgrpu MENRPOM. Ouesnnno,
P“uop =7a®, Tax kak OM =a, |MP|=

2 )l w.nouuun

S g el sint—1eost
i e Mot (‘]‘F‘a)‘ e = cost 42 aint’




16. lipraoxeswe qupeaesepuere xuTer pasia

llag Barawcaesns naomank urype MENRPOM wmnmm Dopuyavi {3) m 6.2, a savem
nepeidlied B WHTErpane o1 nepeMeHnoil ¢ ® mpmnml
Nndwbepenmipya Jenyn W Npanys YACTH PABEHCTEA

sint —1 cost

tep= m¢+tm!’
HAXOAHM . A \
o sin t,— imi B e
= 1+¢7
1+ (1—‘—-r'.".:+.‘..';'] cont+ tamt) = T4
Caepoparensmo,

o
Puicwneom = = f.l {e)de = —fudt ‘raa

148

OronvaTensio wMeon 5
P=ra’+ ;:’.’ = %[h’ +37). >

in?
l23.z=nmsr,g=%:_n“_ .
- TTpw P tor 0 ne 7 nep x yh OT 4 A0 —8 W NpH 3TOM flepementad
= Li(t) HESOTD P ot 0 me 3 npx wamexerwm 1 o1 0

miumunanorgnuﬂnp«ummum!o’r Ml’ Ecnuzetmsp&crmorl’no?l’ TO0
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o )

P (cornacko peigeitnoe nprsepa 133).
HETErpupya mo SacTAM, NOAYHMAeM

gon +oa & o0
Puc, 68 — u’ % ) wide 3 Wt du
TR TR B Tvwp 8 ) 4y
o o
! T =
Tipx p pusiepa 133 vuto [ midr = nm. Cre

o
mummo,.‘-—.s%;,v=#.b ,
¥ nas woit pas
BuistneanTs pawuy xprooit ¥, scon

105, v = [a:,g}(ll’:y=|nx,\f5$5$\l!§.]-
10‘.1-‘[(:,y]€w:g=sqh_i,0$x£zo,lq>_ﬂ}.

lu‘f.7-{(5,;]6&'::=a1n@—.h'—y’,ESV%“}-
108, ‘f=[(z:y)en’:x§+’gl=.n§,[t|$l :

108, 7= {{z, y) ER®: 2 =acos’t, ymasin®t, 051 2r)

110, y={{z,9, ) ER iz =acost, y=asint, =8, 015 e}

11 v={(z, 9, ) eR:2" =3y, 2ry=92, 05 £ £ 7}

112 y={iz, ¥, 2) €R* : y = sarcsin I, z=§n L, tgrgn).

18 y= (e, p, )ER iz =at, p=v3abe®, =20, 0515}

114. Haiitw gasuy xpumoil, 3aXaWHoR YPABHEHMEM v+ VI = /@, or Touxk {0, @) Do TOW
xu (8, 0},

115, [lapabona 5 = ({z, ¥} € R : day = 2%, £ € R} xaturca no ock Oz. [oxazats, Mro e
HORYC CMHCKBACT ENHY D AWM

y={(z.¥) ER* iy=ach i s eR}.

., Haitre nopmans, naockqgi npm;gpu ?, nrgau-munuii-.
116, Tpadusok acrpowmm 7 +y3 =ad .
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117. Tpads gt =t gyl

118. Tpadpxom nomspe anawnca (z* + n’] =a’z? 4+ Py,

119, Tpadmuamsu dyrkinit 3° = 40z, z° + y° = Zaz, Iz —y=4a K nemamedl Hag ocklo Ot

120, l'lcrm crpodionan (o — 2y = (o 4 =)z,

121. I it ; (¥ —2)* = 2* K orpesxom ocu Oz,

122. Tpaduos iy HELUMH, JAnanHOR YPEBHEHHER \/"+ ‘/T-. 1, w oTpesxamu ocel xoopau-
Har.

123. Daauncom i;- + %:— =1 W sewameit Bie kpyra 27 + §° = ab.

124, Ppagp EpHBOH, P p=0cosdp.
125. [pads P I P cos2p = a*, ~po € ¢ € vo.
126. I'pach dysrweh, saxa P conlip = 4a® con’ p u pP oo 2p =&,
127. Meraci xpusoﬁ onpegensemoil ypasnenuen =7 + 37 = az?y’.
128. T'pad P z'y® = 4z — 1) W npaMoil, NpoxoxEmen
eped TOUKY Meperuba rpadmea.
129. Buvmeants P obomm
# g 2 g
FtE sl F"’-_’il' L1
Hajimu ofi Ten, orp WX P » TWOAY B P P

CASAYIOUHX KPHBLIX:
130. v = {(z, ») ER? ;y = sinz, 0 £ z £ 7) Boxpyr ook O,
181, y={{z, ) €R* : (Za — 2y = 2", 0 € = <a g ) vompyr ccx O,
182, v ={(z, p) ER* . 2 = a{t —sint), y = a(l —cost), 0 £t < I¥a} voxpyr ﬁepu:emnei
ee pAMel p = ko, 0 < k< 2 (nu-muun ofteMi moay ABYX TeA

1384 = {{x—, NER iy = m, zE R} BOKPYT CROEH ACHMITTOTEL

134. Kpnpax, safaunas ypanhenues p° = o’ condyp, spamaerca BOKPYT NoxgpHol ocw, Onpe-
REAUTH 0fhem Teaa, NOAYYEHHOrC B PESYIETATE BpamenHa (PRIYDE, OFPAHHYEHHON MeTned, feka-
well B TpeTheM KBagpaHTe,

135, CermenT xpyra p &, coormeTcTRyIOM
kpy1 caoed Xopi. Onpenenurs ofbes Teqa nPamENHS,

126. Kyfi ¢ pelpon o spamaercs BOKPYT CBOSH NHATOGHSIM. OnpeaennTs obbeM Teda, Mody-
HEHHOTO B pe3yIbTaTe BpameHMs ONHON N3 TpaHel kyGa.

137. Pefipo xyGa a. Onpeneants ofneM Tena, NOAYHEHHOTD B PRayALTATE BpAMEHAL OHOR M3
rpaneil K¥Ga BOKDYT AMATOHARM MPOTHBOIDAOMHOR TPpan.

138. Kpusas, sagaunas ypasnennes ' +3*' = 2ory® | spamaerca noxpyr ocn Oy, Onpepennts
06%eM Teaa, of PAHHMEHHRI MOTY YeHHOH OBE PXHOCTLED BpameHnL.

Hairir ofhesn Tel, Crpani{cHHLX TOBEPXHOCTAMM;

139, S={(z,p, ) €R 2t tapgi =85, PP 44 =1, 2= 0]

0. S=((z, 9 )Ry’ s2pla—z), —2=0, z— 2z =10).

W41 S={(zr, 5} ER P ={a-z—yla, z=0, y=0, 2 =0).

142. S ={(z, 9, =) €R®: 2" = blu—z), 2° +3° = az).

143, S={(z,y, By 4 5° =afch®2, —bgzah).

144, B npamoit kpyrosoil wiamuip (cvaxan) pagmyca v manwTta Bome. Ock HRESOHERa mog
¥RAGM & K ropuaonTy. JacTs MR, MOKPETAA BONOH, SBINETCH COTMENTOM © UEHTPASLHEM YLAOM
g, Halte ofitem Bomm.

145. Tpu =aaumno ARPHENE OCAMM TREX KPYTOBMX HHIMNIDOR

o pagsyca r, O + offbeM 06JGEl MACTH BOEX TPeX HMIAHHIPOE.

¥ yray 2o, np BO-
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§7. Ofmas cxeMa OPUMEHEHUS ONpPeeeHHOro
HHTEerpaja. 3aga4dd U3 MeXaHMKH U duanku

7.1, ApnmTHBNAR PYNEURL TPOMEEYTRA,

Ecam scaxomy cermenty [, 3], % B QECH] R e
e ¥ P{lw, 8]}, 7o P uasusamor

dymcnued n;o.-ezynnm.v
Onpepenenme. Gyneyus P (o, @) — P(lw, A1), [0, 8] C [a. 8], wosvoacmes addumuanod,

(1]
¥y € Jo, = Pller, 8]) = P(ler, ) + Pl 41
Teopesma. Hycmw P [o, 8] = P, 81), [, 8] © [, 8], — addumususa gywxuus, a p ;
[a, 8] — R, p € C[s, ], moxos gywsnua, wmo P{zo, ]} = p{z — z0) + o((r — 5a)). £ — =0,
Wiy € [a, b]. Toeda cnposedauea gopsyaa

b
P[a, B]) = jy{r)dt. {1
a
7.2. Baumcnenne P WEHTPA
TEROCTH LIOCERX EPEBNX B uryp.
Mycte {M,(x,, 3,)} X TOMEK w20y cMaccamw m,, 1 =1,

Beawanmm

n “
M‘=Z“‘:’”| J,=ZmJﬂ,
=i =i
HASHBAKTCA COOTRETCTBEHHO CIIOMUYECKUM MOMEHMIOMN U HOMEHTION UNCPYHT 2Tofl CHOTEMLL TO-
ER OTHOCHTCAEMO oo O,
Ecau wa,rnapeok xpueoi 7 = {{z, ¥) € Ry =F(5), &5 r< b} pannoMepHo pacnpenens-
A MACCA © 0 » p= 1, To cTay MOMPHTAMH W MOMEHTAME HHEDLAR
XpuBoi 7 el BEHHO

M- =ff(=].h+fr(x]=d:-, My ;f;\fu Flz) dz, o

& R L S T ST ) e f|v°.
1= f Ft2) g +-f'[:|]*ti:.- Iy = j\s_’\/l-u-(x}! dz, ()

a ce uenrp: ern O£, u) an no g
e= 2 a=tn @)
rme | — AMMHA EpHEOH 7. i ! B
P wTO Ep P & AERMT Mo ODHY CTOPOHY oCH (AT M TO OHa
D (s K UMM STOH oTHEC el
O u Oy
i ® - b
M= ﬁ‘;{iﬂ f Peydz, My = sen f(z) f 2f(s)dz, 4)
. 3 i . 5 :
B I.,=% f Ple)lfia)dz, I, = / | f(=)ids, 5]
a P £8 WEHTPR - 10 PODMYTAM
. ¥

T y NG
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re P — nuomans 1p

Ecas navckas om::a’;qmu‘fpmpa’m ncb\cdhléﬂ;-&. 'm eﬁ"nen’:h‘nﬂeh AERAT Ha
143, Onp P itk Wicry phi

{(:.u)‘en’ § %';g]- uq;ga‘og;;a}

Y : S
<l noc: thop {‘} st (5]1 moxy MM

[ 2 ¥ 20w
PRV 1o
o .
f T A L
My=b oy 1-Gar= - (1-5 - 2
o o

wab _ da wab _ 4b
(M T =5 7=Mop=g
{nockoarky naomane duryps & paswa wab). w 5 .
144. Haitrn moments iz u Iy napat &, orpannsesHOr0
rpamrod QyHEIHN & — z“ﬂ z .0 ﬁ % da, m memu o' D,

A Corancue opMynan (5), MMees

a wa
I:=$f(28l:—zaj,d!-'%ﬂ., fu‘—‘f3° (2:—872) dfaga*. >
L] o

145. Hasirue UeKTpa NoTyHApa PARHYCE .
A Ock 02 4BARETCH QCRK: CHMMETPHM MOTYMAPa
T=((z, ) eR 2 45+ <0, 52 0),
TONTOMY USHTP TRAKECTH HAXOMWTES Ha 370l ocn, [IpwHae waposoit mosc, ®o-
TOPOrO HAXOIHTCR HA PACCTOANMM £ OT MACCKOCTH 0}y K DHEICOTA KOTOPOTO PakMa i1, 3a unmnup,
BHCOTS XOTOPOIG Panda BHCOTE WMAPOBOTO NORCA, & PABHT

POBOTD NOACA [KPYTY panmyca v = v'a® — z7), paaaHCaIMM TPHOTHASHHS CTATHYECKIH MOMEHT dM
WAPOBLIG NOACH CTHOCHTENRHO TockocTh TOY, pamwit w(e* — %)z ds. Torma

xa?

M=rj;[a’ —3)dz = =
o

Tockonnxy oftem noaymapa pasen S7a®, 1o

caiM 3
Ira® T BT
Caegenatentro, O, n, ()= (0,0, Fa). »
146, Onpepennti cuay nARRENMA Boom Ha BEPTHEAABHYIO Neperopo- 4 &
KY B RAHANE, B thopMy YRP, ¥ a, AMaMETp P

HAROLMTCR HA TOREPXHOCTH BOIL

o Ofoupanus depea {{2) pauny ropwaonTansuei APAMOH, NPoBeIeHHol
Mo pacerods & of AR (piec. 69), Tipuuas nonocky, colepmamyocs Mem-
my rop TMH or AF Ha pacc T u
4 dr ua npanoyraummk © otuaaanueu M) v pricoToi d=, Mowesm npuGas-
HOKHO BRMHENTL Aasaenne Plr, ¢ 4 d7]), womw arol

Puc. 69
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CHZPOCTATHEM, COTAACHO KOTOPOMY [aBAEHIE BOGH Ha MOAGCKY, NOTPYKCHAYIO B He€, PAGHO 0Io-
AN TONOCKH, ¥MMOREHEOH Ha TAYGRHY NOrpY et

P{lz, =+ dz]) = zi(£)dz = 20/ 0% — 2 de.
Corzacuo dopsyae (1), m 7.1, umeesm

a

3@ "
P-?jav’u‘—r’da: %{ﬂx —3)F =22 e
] 3 pe 3
147, Mduck tommuuoit A i PAAMYCOM © COCTONT M3 BEUIRFTRA € NIOTHOCTRI 6 W COBEPUIPT
vGopoTos b cerynay. HKakyw pabory HYMEHOD 5aTpaTHT:, WTofM ST0 JATOPMOIHTRT
o Cornacio Teopeme off HIMEHEHHN EMHETMMECEOH 3HEDIMH, ce NMPHPALIEHNE 3a HEKITOPBIH
MpOMERYTOK BpeMErM pasko pafore, cOBEpMEHHON NPHICKENHEMN E TCIY CHAAMM 32 ToOT e
NpoMERYTOK BREMEHH!
T-Th=A
neck T — EMHATHUSCKAE IHOPTUA B XONEMHEN Mosent, Tp — HAYANLHRR KHHETHUCCKAA SHEPTHR
tena, A — paGora sHemmux cun. [lockonsky Tento aficomarna Teeproe, TO pafoTa BHYTPEHHKE
CHA pABHA HYTiO.

B zoHue np TR Teno , aHaumnT, T = 0. Caeporatensso, Ty = —A.
JHak MMHYC TEYeT P pabore.
Tipy BEMHCAEHHH KMRETHYECKOR SHEPTHI it paanyce p, 0 < pE T,

TonuptHa koToporo dew Becota . Ero ofhes € TOYHOCTER Qo BECEOHENHO Manlx Goaee pucoroie
nopanxa, weM dp, pasen 2rkpdp, o Macea dm paswa Irfhpdp (puc. T0)
- TMuneiinas CROPOCTE ¥ TOYEK AMCKS, HAXOZINMXCE Ha PRCCTOAHHM & OT OCH
BPAIEHHE, PABHA Wp; Tt W — ¥rE0BAR CKOPOCTE AMCKA. Tak waw macx copep-
maeT n ofopoTol B CEKYHZY, 10 w = Ifn © =L CrneporaTeneHo, v = ITnp,
KuMeTHueckan 3HEPrES XOALLUEROTD UKAMHADA TPAGAReHiD paBHa

2
aT = o dm = %w’p’ dm = whutho® dp.
CloraacHo oOmel cxeMe NpHscleHHd WHTET DAL, MOAYHACM
P 10 Te = wbh juap“dﬂ=4r“6u=’|/psdp=llﬂn"hr'.
o o

Cané!buo, A="Ty= ="k, »

F £ e F, 148. . DaApAE OT APYT APYLa € CH-
. sok 5.’2, ©Oe € W g2 — BAMUTHNE JAPRAOE, 3 T — PACCTOARME
mm Hrum. O b patiory, G YK AR TOrO, HTo-
Piic, T1 e mpeGrHINTL ;apln €z = 1 k sapaay £; wa GeckoncuHOCTH HA
paccTosMHe, papHos R
4 Jnementapmad patora dA pasxa npan:!meumo cRAE M2
IAEMEMTAPHOE MEPEMEMENME H Ha K'DCIII)’C YT A MEWILY cHma I
nepememenna: dd = Fcosadr (puc. 71), B paccdaTpusacsor cayiae uMeen r.iA Frdrcosw =
= Fydr = = dr, 7ax xax F3 = . Cornacuo ofmeit cxesme np MHIETDAIA,
>
. Yap ans i pat
140, OFHOPOTHAR NPAMOYTOALMAY oo CTOp @ Wb Ll Ha [IBE HatTH
© OEHOH N3 BepLiMH MPAMOYEQARNMEL I NPOXOTKT MEpes

ere’ npiam-ummxuyn tqm.nuya Haiml mrpu P S u Sz, uactei
NpAMOYTONBHMER, © it .
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147. Haibre USHTPE P R urypar, orp OCHMN KOOD-
anwat u mapaboasii F + F = /4.
148. Haditw it MoMeHT P dt urypu, orp. hymewi
2 iy w2 2, £ €R, onocuremsuo ocu Ox.
149, Haiirn uenTpa postoR drrype, brp il rpags
3 it yp ¥ omar® ot
150, Hairri TH WEHTDR HTYPH, OTpANHTeHHOHR

Ipadwkon npapoil nevan aemumckatit Bepnynan p? = o cos2p.
151. Hafirs Qekaprossl XoCDUMHATIS USHTPA TEKECTH HACTH soraprgaHiscEoi cnnpm pe=

fgpsw
152 Haiiry Moment i KOMYC3, PANHYC scHOBaMuw EoToporo R
w BReoTn M, £T0 ooH P ¥
163, Haiitn MeHTpa P 0 KOHYGA,
154, Pamiyce: i yceseHNOro np KPYroBoro koMyca paBHH R W r, swcora kb,
MAOTHOCTh . U wanoi 3o T oM Ha TOMEY MACCH M, MOMEHeHHYI B

ero BepiHne?
155, Kanaa ¢ wasanenoll maccoit M namser non peficTemem cwam TOmecTi u PABHOMEDPHO

P H, Tepas AHO Maccy, paERym m. Kaxas pafoTa cMai TaokecTH 3a BpPeME OT
Hauada ABMKEHHE 10 NOAHOTO p kanan? Conp BOIIYXa N P

156, TpeyroXbhaa m1acTuika, ockoBaMe EoTopol @ = 0,4 M, a acota h = 0,0 w, BpAlTAeTCR
BOKPYT CROETO OC c© yraonoi D w = Swrc'. Hailte cuneTHveckyn
SHEPrHE: MAMCTIHRY, SCTH FoniKLa e d= 0002w, a PHAIA, HZ pore oMa
naroTomnena, po= 2200 kr/u’,

157. Maacvuusa » dopme TPeyroln mor| B BOAY Tk, “To e oc 0Ea-
HHE ASHWT Ha T noges, O NAACTHHKN 4, BracoTa A. )

a} BRMHENITE CHAY QABASHME BOH Ha W3 CTOpOH . i

6) Ho ckoabxo pas y e CCHH TIEPEREpHYTE TAK, MToHa P
HOCTH A Bep .8 Gyzer TH BOgm T . —

158, Urtepsenn Mm«m! BPRUAETCH BOKPYT CEORTO KOHUA, P # ofop B Y-
Onpegenurs BETHYHHY B TONKe NpHEp ECAN BEC eOHMMULE QIHHE cremmu
paBeH o, 4 ueETpoGeXHAR Cilla MR MACCH HCA TIO oK W PADMYCA r €
CEOPOCTEE W, PabHa "PN2.

159, Mon efictinem warpyseu f nposoloka amesoi | ¢ L M 5w
[Onra E moayuaer yannenne Al pasnos ' . Omp EL non aefi-

CTRHEM CROEH TEHECHI, FOTK OHA BHCHT ncpmanuo Vaemmsa wec nenqecrsa MPOBOJOKH paBeh
I8

160. Ov narpyskk v 9% H nposcaoka pactarisacrca Ha 0,01 . Kakymo paGory mano cosep-
WHTL, YToM pacTANYTL eo wa U004 m7

161, Kaxyw paGory mano 3aTpaTuTE, YToBH MACKMATE KYHY Mecka KoHHYeckoit dopas pamm-
yeoss 1,2 i peicoToll 1 M, CAN NAOTHOCTE necks EDOI‘Fxrjua?

162, ITo zaxouy J#oyas KoduuecTBo TENMS, BLEACATCMOTO MOCTCANHEM TokoM, paeno fic :’t,

rue ¢ = 044 —- nocroanmas, H — CONPOTHBACHME, 1 — “MCLO CeRYH, + — cuaa Toka. Hairu
METERREMOE TEIA0 INE NepeMeRHOTo Toka § = a cos b,

163. Mo 2axony Topp CROPOCTL meit w pasna 25k, rae h — rayBuwa
CTREPCTHA MO YpunHes u. Onp TE BpEMA Bl BOAH M3 EOHWYeCkol DopowkN
- U3y, TOmE P, srcoty k W oThepcTRE B BEPIMHE NIDMAREK
r

1G4, Heammmp pagyca 0158 » peeoTod 0w nen, 9,8 -
10* Hys®. Kawyio pabory naae o npu P CHEATHH rasa 1c ofbeda B gaa
pada MeHBIIATOT

165, Touxa % no oo O, or ToMEH (1, (1], Tak 4T0 CROPOCTE 8 MMCHeHND

pania abcumcce Tne GyaeT HaxoaMTECa Touka uepes 10C TOCES HAMATA DBHARHKET
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§ 8. HUurerpan Cruarbeca

8.1. Bepxuuii B grxmuil surerpaiu CTRITEeCA Kplre]mi HETErpHPYeMOCTH,

Tyern f J — R, F = [a, 8], — orpaunusnas ua cersente J gymsuna, & : J — R

— HeyOMBAKIAN Ha 3TOM COTMEHTS dynxuna, I = {o =%0.2), ..., Ta = b} — nposBcALHOe
pastuenus cersenta J. O6p P M MHTErPaaLiige C¥MuEl

=1 n=1

Suif,o)= 3 M Aa,  Sulfia) =3 m A,

=0 =0

rae
M, = xrélgmif(s}}. ™, = ..gi?;{gm”{‘”' Ao, = alzn) = &(B),

H BHE[EM B PACCMOTPEHRE MHOTA

f o = jat {Faf, @), ffd«= aup{s(f. ).

¥ oTcH p " pad ' a.
Onpenenemye, Ecau [ fda= [ fda, mo ofuee anauenne oep u HusHELo 1
Hazoars unmerpaaos Cmusmseca gy fonod o {uau Py o)

 ofoanosum Lo
1
j fle) de(x).
«

Muomecrio Beex dyHkmMi f, KHTECPUPYeMEX no CTHATLECY DTHOCHTESLHO dyHKUHH & Ha
cersenre {w, 3], ofosnarnme f & S{x)fa, 8.

Ha store enpegeacHns cAeRYer, Mo NpH afr) = r unTerpas UTHATbCI CONMANLRET © MICTEr pa-
noss Prosakia ynkind f Ra cermente J

B ofmen caydwae QYHEUHE 0 MoseT GLTE PAIpHIBHOH Ha T. DyHEIMIO & HASEIMAKT WHTIE-
pupyrouged Pynwcyued,

Teopema (KpUTEpHil HATETPHPYCMOCTH).

1 € S{olla, }] 4 ¥e > 03N : 0 £ Fnif. a)—Snlf o) <=

8.2, Huverpan CrunThecs ¥ax npenel BETETDARSHOR cyMMEL

Tyers 0 — np - HTA 3, d{imy = “m‘ax Axi. Ha masaos cersenTs
En

{20, Tepa] 4 NP yw Todky £ M ofp cymMy
4 el

Su(f, @) = 3 f{&) Ao,

=0

p i cysmoll Crnambecd.

5 o el
Monaraen qlﬂ’ﬁ-n So(f, a)=1, ecan

Ye> 03> 0: VI AL(O) <8 & |Spif, a)—F|<e

Teopema, Ecau:
1) nps d(0) — 0 3 lim Sn(f, o}, mo f € Sajls, 8] o

I
‘Ein_“,‘i'n(f‘ )= ff{s] dor(z);



“lmmﬂnm.u a7
2) f € S{a)s, 8], « € Cla, b], mo 3 hm Sn{)', u) _rf(z]dn{z]

u:-'r!rpl:nCrlc.rl:l"l.-&cli-i
RV B e 3 e

Hra ¥e AEa 3B T

8.3. On.mnue mi-\:na' murerpasa Cranrbeca.”

Teopesa 1
1 T Sialin B € Sl 8. mo (/4.9 € Sl 48 € St 1 & = ot npu
o,

f (F +9)(z) daz) = f 12) J"{x}+f¢(z}*v[3=}. ' f’crts}'d«ts)= . f 1) da(a;
21“3'; 7 € S{a){a, B, ﬂ:) < glr) ¥z € ?:‘. mao ) )
j:{:}aw(nsjs(suwts};
3) f € S{o}e, 8] u ecau ¢ e]:. b, mo fE s(.:)[s, e} f € S{a)fe, 8] ¥ npu amou
f IISJ‘"(=}+j!(=}M(=)= j!(ﬂ‘ﬂ(i]i

4} f € S{o)n, 8] w ccau [fz)| < M ¥z €T, mo

f:{m«m‘smam—a(-n;

5) f € Sloy)le, 8] w | € S{az)[a. b], mo f € S{on + az)fa, §] u npu 3mox
b b 13
f fiz) day + az){z) = f flz)doz) + f Fiz) daa(z);

6) f & Sa)a, §] u e — noromumeavnoe wucxe, mo f € S{ea)fs, Bl v

1 ¥
fr(z}dcm{x}a-cffmaam.
(ASAYeT OTMETNTE, WTO B CAy4Yae MHTerpaia Pumama cnpasegnwso w oSparuce ceoiictsy 3)
yTuepsmaene ecau f € R, ¢] u f € R[e, 8], mo f € R[=, B]

e L]
am wHTerpaia CTIITRECA W3 CYMECTROBAHKA ff(x}da(:] u [ f{z)da{z} ne caenyet, nook-

L3
e ropopd, cymectronanne [ fiz)da(r).

Teopemae 2. fHycmn f & ‘)[c\')[u ALzl BY¥seEb, s ECA Blug=wpof:
[a. 8] — &, Tosda g € 5{a)[a, §

Teopeamn 3. Ecau f € S{n [a 4] u g € S{a)[a, ], mo:

1) fy € el B

L3
2 A€ Sia)fe 1] w ‘f;:x].w;;

b
< [1Ft=)dalz).

V) Ecas o paspumna, To nossomen cayuad, wre § € S{a)ls, 8, & i#;n osnu,u] e CYIWECTRYET (CM.

upsesep 154).
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Teopeswe 4 {hopMysa HHTETPHDOBAHWA O uac‘mu] ITyemn f [« =R, g:[s 8] —

U cylgecnidyen KaRoti-aufo w unmezpaaos Cmuameecs fﬂz)dg[r] J g(z] df{z). Toeda cype-

3.

u dpyzot DOE, NPUYES Cp gfmpoq,ua

L3
fﬁz)mx) = f=)gl=); = famd!m 155

8.4, Knaccs $ynsnuir, BETErpEpyeMuy no CTRATEeCY.
Teopema 1. Ecau ¢m«qu.l f renpepuiona wa ceemenme (o, 8], mo f € S{ala, 8.

Teopesa 2. Ecau ¢ na [0, 6o E Cla, b]. mo f € S(ac}[a, b].
Teopesa 5. Eeau JE Rla b], a o ydos P Ha o, b, me f €
S{a)[a, B].
Myers b : T — B — v wkuma or panseHnoil Baprawyu Ka cermenre J = [a, 8], F: 7 — B —
P dyurnua, O peme 4, § 5, & b mpencramitMa a B muge
hmoa-g,

e & u # — HeySLBACUWNE WA ITOM CCrMeHTE Y MR,
Onpepeaenne, Tosoroen

ff{:)dam- fnsuan:) fﬂ:)mm. m

ecau § € S{m)a, 8], £ € S(3)a, b], w npu smox Gydes nucams f € S{h)a, 8.
Teopess 4. Beau f € Rfa, 8], ¢ € Rlo, ], g(z) = wa + f\‘l‘}‘“l ugx<b yo= const, mo
£ € S(g)le, B] u npu smom o

1] L3
[rerast = [ sareter oo ®
. 4 P
8.5, B Om
Teopesa. fHycme f € Ca, 4], a i 9 wyo pepr wa 4, b u umeem uwmie-
DYERY0 HA 3TN0 g, pem 8 waxdofi mouxe Nenpe-
mnncmn @yuuuﬂt g ﬂ'ywuo r., = a, z., SRy z,,, = b — mouxu poipuisa dynkusy g u ce

f flz)da(z) = f fi=)g'(z) dz + fa)gla +0) - g{a)) +

=1
e —a(b =0} + Y faddatzt +0)—glel —0)). (1)

kel
8.6, Teopema o cpeames X ONeHEA uETerpana CTRATMOCA

Teopema 1. Mycme fi(a, =R, m < fle) S M Yee[a, 8], g: [, ] = R ne phrnaem na
[a, B] u f € S5{g)[a, b]. Tozdu cnpusedanea popsysn

f 1(2) datz) = p{ad) - 9(a)), {1:

wemgps M.
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Crencrene. Ecau f € Ca, b), mo 3¢ € [a, B]: P N PSPV

4 "
[ 88 = 611 - s, @
Teopema 2. Ecau f & Cla, b] w g:[3, 8] = R — gy p 4 say wa [a, B,
mo cnpasedausd oyeKsa e i
f fl=)dg(z)} € MV (g a, B), @

dde M = -Iél:éblf(-ﬂ}l, Vig; 2, §) — noanas sapuayus dyncunu g.
149. IIyerh gyuruus v pospacTaeT Ha [a, b, & £ za € b, o nenpepunia Touxe o,
. =
flza) =1 n flz} =0, ecan z # 2. Horasars, 910 f € S(a)fa, ¥ o ff[z)dcf(z] =0
o Ha nenpepramwoct QyHEUMK & B Touxe g CASEYET, YTo
e > 036 > 0: Yz € Szo, §) = |a(z) — alzo)] < %, R
Myers I — takoe pasbuenue cermenta [a, b, wro (1) < §, Ecan TOMRA Lo TPMHALTERMT
CErMENTY ([x., Zue1] NpK HekoTopor 0 €4 5 n— 1, To Snif, o) = a{Fi4) = ofz,) = a{z.0) -
(o} + a(20) — wix.) < £, Sa(f, @)} =0, caemoBaTensHO,
o g Bn{f, @) - Saif.e)<e w fE€S(a)a b

Mocxankxy Sn(f, n) =0 npu aw6om pastuenn [ cermenta [a, b, To

1]
]Hﬂ-s!-rl[l;{fn{f-ﬂ})=ff{=}dﬂ(=}=°- 4

150, dymeumn gy - [-1,1] R, =1, 2, 3, onp 6 Bzl =0,
ccan z <0, §{r) =1, ecnm x> 0, J1{0) =0, Ball) = 1, Fa{0) = % i

Mycre f — orpawwicnnas dyuxuus wa [—1, 1],
a} Hoxasats, w1e § € S(H1)[=1. 1] & f(+0) = F{0) w 7o & 370N cayHae

fflrl-fﬁ:{rl = f{o).

0} LipopMyIMpoBATE i NORABATE AHANOTHMMEN peaynsTat ATs fJy.
8} Jekasate, wto f € S{#)[=1, 1] ¢ f wenpepusua n Touxe x =10,
r) Myers f wenpepuzga v Tovke += 0. Joxasars, 4o

1 1
f (&) die) = j F() dpafa) = ] Fie) 483(x) = £(D).
-1 -1 -1

4 a) Heobizodusoome Ecan f € 5(#,)[—1, 1], 1o, cornacko ceoitctsy 3), Teopema 1, n. §.3,

1 a 1 1
1€ 561, 9 £ & 510D, 1A [0 amte) = [ ) dpite) + free) ata - [1taa 0,
%4 il 3 3
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o

ok xax [ flz)dgi(z) = 0.
=1

Hs cymecrnonanns j](:]d.ﬂ': () cacayer, wro ¥e = & cymecrsyer Tarce pazfmenna [ cer-
menTa [0, 1], uro ’ e
Ug Snif, i) = Snlf ) <=
Mockomry Fi{g) = i) =0, ccan i £0, 0w Fi(z1) = fi{z0) =1, T !
< Balf, 1) = Sulf, fr) =wn <o, i)

rae wo — KodeBanme yHEUHK § Ha cermente [ro, z1] = [0, 1), Torna paa aoforo pasbuenns 17
raroro, wre d([*) < d(IT), moayunm nepasencrao
Sne(f, f1) = Sne(f, ) mwi < s, 2

W3 KOTOpOTa, COTNACHG kpuTepki Bapa, eAyeT, HTO f
ke r=0:

pep CIpaEa b TOM-

F{+0) = f{0).

Hocmamaswocme, lyern F140) = f(0), 7. e, Gyneuma J nenpepmma cnipapa B TouRe ¥ =0,
Torga ¥e > 0 3§ > 0: Ha me Jxo, zo + 8] 6. ¢ dhymEw [ ynomneTsopacr
HEPAREHCTRO Wi < £,

Bossuenm nponssonsroe pasbuenne Il cersenta [—1, 1], » kotopos pxomur Touka x = 0, Takoe,
wrofu d(1T) < 8. Torma 0 £ Sn{f, i} = Su{f, 1) < ¢, caeponareanno, f € S{Hi[-1, 1],

Mockonsxy npx amfom pasfiwensn 1T cermenta |—1, 1], conepmamen roury T = 0, BETOIHE-
OTEA HEPAREHETDA

i
y iff{x]dﬂ.(x] < My, 3

-1
ore mi= af (F)) Mo = smp {f(=)), n im mi= lim Mi = f(0), o

1
ff{zldﬁntzl = 1{0).
ol

6) Paccympas aHRROrWHMHO, MOAyYaEM
- S8l 9 f(~0) = f(0),
M I f(z) 48s(2) = £(0)- '

8} lem [l — npouzsoarsoe pasbmenme cermerta [—1, I m Touka T = 0 ne pxomur 5 0.
Eean 0 € 1, 7,4, 70 Su(f, )= Su(f, Bs) = wy, The wj — KoneGanme GyHkw f Ha cermente
[, #,41]. Chemosarensns, (wy — 0 npu d{ll) — 0} & (F{~0) = F{0) v f{+0) = f{0) v f{—0) =
-f{“}"\ﬁ'\‘"’]'ﬂﬂll e

Ecax toxka r = 0 sxoaut B pastuenne Il w mpHHagzesuT cermenty [T, 2;4,], ™0 Snif, f) -
Soff, fa) = Ll 4 o), e wf,'} — xonefanue dywxuun [ Ka cermente [z, 0], Wi
woneGanue dyuxynn f ua o [0, 2441]. C ,

Sn(f, fs) = Sa(f, fx) ~ @ mpu () 0 & lim f(z) = {0),

T. ¢, f menpepymma ® touxe x = 0. Tamwa ofpasow, (f € S{f)[-1, 1]) & (F nenpepusna o
TOuKe ¥ = 0, W IPH 3TOM

f F(s) dtate) = 1(01).
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r) Ecan f wenpepusna » touxe £ = 0, To OAMOBPEMEHHO RHTONHSIOTCE BEe NpPemsIIVIIMe
CAYHAM M OPH 3TOM

f () da(z) = f 11a) () = f{s)ds.-('*) - 100 »

151. 1 A aman m, _- € S{f1)[~1, 1] secaorpa ma o,
HTO Ihn Snifde, J1) necynlecn_rg; Lot SR h :
41{n.q, pyemocTs

it A mady B, cxenyer w3 cayan a) WpHMepa 150, npiien

Ipn awbom pastnemsn 11 cermenta {—1, 1] # nponssoasnom pubope tovex & € [ry, T,
120 — 1, mmeem, ecmn 0 € [z, 2,4,

n—}
Sl 31} = 3 6N Bizin) = e n—{ s i

ecnm §, < I,
=g

{zepopaTenkno, hm ‘snwg, 1) e cymecrByer. »
SHreT npsep nmaamm wro yeaoenep o € Cla, 8], o woTopon TODOPETCA B Teopeme ByRRTa 8.2,
MERIH MpeRelperarh.

152, Mokasats, 40
3

fx-tfhl-s}-%.

o HuTerpupysowas giynxuus 2 — [2]-2, 0 £ £ £ 3, Npencrasnena s BHje PasHocTi HeyGuBa-
et drymkumn £ [r], 0 < ¢ < 3, W pospacTuomed GyHKUMKH £ — £, [ £ & £ 3, clefoBATeNEHO,
COTARCHD ORI peleteinio iuTerpata (THareeca 1o HHTerprpyomeR Gy HKUHH OF PAHHNCHHOR BapH-

BUMH, HMEEhs
4 3 3
]J:d{[r]—x‘]:fzd[x]—fxd:
Fl ® I

byrkim ¢ — [#]. 0 £ x £ 3, Tepndr pasprine neprors pofa B Toukax =1, r =2 ¥ ¥ =3, 2
thymgypa for— 2, 0 < 2 < 3 wenpeprana B kaswoll Touke cermenta [0, 3], nosrouy, cormacuo
pruenno npryepa 151, noaydaes

]-“-"'[x]= HUESIOEFICELE
a

A
3
Mockonery fnlr. = D, TO OKOHMATILHO HMeeM
o

El %
g _3
f“‘f[z]_ﬂ_s_E_E' [
H
153, Oycre pi -~ Tous cermenta fa, 8] Taxme, wro @ =po < p1 < ... < py o= b Hpepe

nodoann wro dysxins g fa, )] — B we yBupaer wa cersente (o, B 0 nocTosuna s kasmom
wnrepsane [py, poal, 1 =0, 0 — 1 Oyers §: (o b)) — B, § & Cla, b}, Brroscanms

o
jnzwc:}-
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A Dywawa g TEPOMT PABPLIBE NEPROTO POLA B TOMKAX Pi, 3 yHEums [ oeenpephsea va
cermente [a, . Ha p pumepa 151 mokme yreepaaats, wro f £ S(g)[s, b,
TpHYEM

&
fﬁtlds(%}=ffm]fyl?o +0) = ofm)) +

+Z!(M(ts(n + 0= gip)) + (9(pi) — a{p: — O))} + Flpa)(g{pa) —glpa —0)) =
=]

el

= fla}{g{n +0) — g(a}) + Zﬂr-}{a(r- +40) — g(py — 0)) + F(b}{9(B) — a(b - 0)). »

=l

154, Oyere Giz) = kiz)+g(z), a £z 5k, fn: (X3 C'“}[q, 8, bz 0V e, i ag n

— doy N B np P pe. B
&
f £dG(z),
- I xy G — Hey: na cersente [a, }] yHEURA, paBHAR CYMME OBYX HeyGRBa-

IO WA ITOM CerMenTe GVHKINH, To, cormackn gopuyne {1), m 8.5 ameen
- b b &
f!(.ﬂ}d‘G{x}=j!f:}dh[z}+f!(:s}dy{:).
Meckoasxy kb € C'']a, B, 70 f Flz)dhiz) = } Fz)h'(x) d, coenopatentsn, monytae
13 ¢ L] ! b
[rmace = [ e i [ 1000,
e _Ff(f}ﬂg(t} BuYHCHAETCH Mo opMyae, MONYHeRHoH B MPCARLYmEM TpHMepe. B
155, Myers f € Cls, B), p € Ra, §], p(z) = 0 ¥z € [a, b]. Joxasate, ¥ro

1l b
fﬂs}d?tx)=fﬂ=:p(r)d:.

rme Pz} = [p{l)d't, [T 243

<P DM I pazt
Crurreeca dyriams £ no dywogs P

11 cermena [@, b] 1 cocTaBuM HHTETPAALHYID CYMMY

it

Salf, P)= AN PlE)— Pe)) = 316 [ sia)dz, 6 € lr sl

Coe TaRME HETST P MYy HHTErpHpYeMoH Ha cermenTe [a, b] doynmno: fp:
n—i

Sa(fp)=y_ flEIplE) Az,

=
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N PACCMOTPUM PA3HOLTE T S e
e Figa 3 <Ak
satf Pl =sn(in) = 3_tte) | [ pieyin—nie om
=0 .

N

Cornacko nepsoil Teopese o CPeTEM, HMeEM
gt
plzids = p. Az, mi € pi 8 M,
=

.{y{xj], A 1;ﬂucp {p(z)}. Mpumoeax no senManme ouenxy [fz)] < M,
S E1ET.41

The v = inf
nEIKT 4
« &z % b M = coust, wepanencrno i —p(&)] € w., Te w, — xomebarne hyYHELHN p HA CerMenTe
[7¢, Ti41], & TRRSe WIMTEr pUpYeMOCTE YHKLHH P, foayacs, w10 Ye > 0 35 > 0:
n=1
Snlf, P) - Sulrp)l € MY widni <e,

=0

e |

Ans enwgoro pasinesma [, 1ag kevoporo dill) < &,

Tamotlmaou,iqﬁ?n_o.‘?n{f. Py= lim Sulfp)= f fi£)piz) dr. Coenonavemsio,

AN ¥
» b
FES(P)a ] m j;{:}aP(;}:f}{x]p{z}dx, >
. a
T
156. Brumeawrs fzrty(z}, rae
22
42, eccam=-2gx%-=1,
gxy=4 2, ecan =l <z<h,
r.'+3, ecan0 g r g2
4 DyMRUMA ¢ EMEST cxkaukm, papkbe 1, B Towkax ¥ = —1 ¥ x = 0, a ce npoxsponHas g
MMEET BT
T ecnn — 2 < —1,
#{r)=4 0, ecm —1<z<0,
2r, eenu0<xg?, ’
Opumenas gopsyay (1), m. B 5, noayuaen
z -1 2
fm,m-[m:nfﬂn+{—1;-1+o.1=_ -1:%.»
-2 -1 o
157, Oyere ua carmente [u, 8] oen Oz p MACCH, Henpep pacnp
M COCPEROTOMCHHEIR B TOMRAX &5, 1= 1, n. Haitra crarsiecemil MOMEHT 3THX MacC OTHOCHTEXEHD
HAMaA8 ROODINHAT, \
A lyete £ — dz], @ £ 2 £ b — komtuecTso Maces wa cermente [a, €] C [a, 5], npuses
Pla) = 0. Torna P — weybwpawman dyekmes. Overs [1 — npoussoikioe pasuesme cersenta
[0, b} wa n wacren. Torpa wa cermente |1, z.4,] conepasures Maces S(ripr) — () = Ad(r,).

B wactrecth, wa cersmente [zo, £1] comepaorTen Macca @fry) — ®le) = 0 {B cury npeanozome-
HHE D(a) = 0], CWHTAE B KARIOM CIVMaE MACCY COCIHI0TOMEHHOR WA MPABDM KOMIE COFMeMTa
[2e. 2043]. nOMVINM MpUBANEERHOE AHAEHNR CTATISECKOTO MoMeNTa dM BCeil MACCH OTHOCH:
TEABHO HAMENE RUCPANHAT B BHIs

dM = i"“ Ad(z,) = Snfz, ),

=0
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rae Su{r, &) — unrerpastsan cymma Crrarneca = Mmoo &, T ® mp
npn d{I) — 0, nomy s HCEOMOTD o M popayay

&
M =jtrttt(z}.

Ecaw x = p{r) — anneiiHag naoTHOCT: HENPEPMBHO Pachpeeneunoit vacce, 1o $'(z) = u(z)

B roMkax T,, 5 = I, m, bynkuas P paipuBKa wow ¥amuci Ms 3THA TOUER £€ CRAUMOK PABEN
MACCE Wy,

TIpamenaa dopMyay (1}, n. B.5, ana BarMMCIeHMA wHTerpada CTHATReca, HaXoIMM

b

M=j:y{4:)dx+ Zx,m_,. [

a =1

[Monyuennag popMyla noRATLBAET, 4T0 HHTErpad CTUIThECA MOSBONIET OOEEAMENTE C NOMO-
HIEIO QEHOM MHTETpadbHoil hopsy I | cayqan HHEE ¥ COCpe-
MOTOMENHLIX MacS,

E pep pacnp

Yup ans i P

g
166. I'Iyq-bj’:t-—-ainx,p."z»—oz:’—h+5,ua;x§§. Brsncanrs f!{x)r(w{!}.
o
167, Tyers foz 22, 052 5), gz koeann 50 ca gt ) =0, k=175
1
Bruncants ff{:ldw{xl.
o

s
168, Mycte f:2—13, iz (7], 0 €2 €5 Bucawss [ fiz)de(z).
B
168, Myers foz— sl Dge<l efr)=0 ccmze [0 2] wae)ti1], v(i) =1L
1
Busucanre | f(z) dip(z).
L
170, Mycrs f:z2sr2?, 052 €1, plz) =1, ecan z € |8, 1], (0} = (1) = 0. Brsncawrs
L
[ f(=)dw(z).
]
;i & 0, ecams=-1,
171. Beavwommre f zdp(z), Tae plz) = { 1, ecmm—l<z<i,
& —1, ecmu2<z<d

172. BrrawcanTs f zdp{x), } =% dip{z), f{s’ “+ 1) dp{z), rae
-2 el Re

2, ecam —1<z<0,

£42 ecmw —-2g5zg -1,
p{x]:{
3, ecan( g 7 2,

173. Dyeww f — @!Ilmlml OTPEHENCHHON BapHAUMM Wa cerMenTe [0, 27] u f(2x} = f(D).
Heoxasats, uTo xamani wa ENTErpasos

}’f{z)mnzdz, ?f(:]s'muzds

HE NPEROCXORNT M‘?ﬁl mo A6COMOTHOR BemuTHie,
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§9, ﬂpnﬁunmenuoe nuqncuauue onpene.neaaux

HHTETparos = iy

@opuyﬂa NPIMOYTOARNHEGR. F@n WUM iz} € C10a, 8]; b= =2 5 = a4 ik
(i=0, Iooon); 9(#5) =9, 1o

Jram sty

e Ry = 20y g} a g b,
5% ¢|opnyna rpanenui. Eemn y = y(x) € G, 8], vo npu Tex me oSommavenmax muses

5 -a)_"_..h:'- " EM e o]

b
+
fy[zldx=h(’°2’"+m+m+ R

e Ry= -2y 0 2y g
. dhopmyaa nmapaton (dopuyaa Cumncoma), llyerp g = yiz) € C‘:”[a. ). Honaras
= 2k, MORHO TOAYTHTE dropMyay CHMACona

*
h . .
fy[xld4:= g ((va by 4+ 92 4. Hwane) + 2 (b )]+ B,
e B = = CE Vi) g e g
Mpumenanne, Ecam micer Mecto gapuynn
llz = dflo = max}s, = £} € MA®,

rae F — L2 N ao & popMyse, To FoBODPRT,
IO AT POPMYTA B HEEGTOPOM BIACCE gy KRN MéeeT n— mopameE (M=>0—

He BARmCHLIAN OT h]

Takma ofy L hep maeer b xaacce y € O a, 8] mepan nopanox TowmocTE,

depryan 1[~t||e|||m i ¥ & Ot a, 5] mmeer Bropoll DopATOR TOTHOCTR, GOpMYTA DRpatar B
wracce i & CH0[z, b] meest seTRepTIR MApATAE ToTROCTH.

Harro nec o Bopsml || -|lo Gepyr npyrae nopm, sabop UBHCMT OT Xap
pemacnb sanas B ganseeimmed otpasos (1, 4] ¢ sepenenmaon Ba mew Toakasm © = o + ik (‘ =
0010 n) Byaem HAMLTATL PABEOMEPNOR CETROH © WATOM ] TOWKN SEISNAN T, HASMBANTCR yaaasM
caTRI '

158. Mpumenas depMyay npamoyrosskekon (n = 12), npuGawsents Bavwcants | =
r

Tsin £ de 11 PRIYALTAT CPABHMTL € TOUHKM OTRETOM.

a

« Paccmorpum p PHYI CETHY Ha oTpeaxe [0, 2] ¢ marom b = T, Toraa 1, = |§ (i=
B0, %0 18 o dopuyae HpaMoyToIEKRKOR, HMee
I s t
f.tsm:.lx:::s_z ‘"”c‘ _‘GZum --— Ztosw =
o =1 -
=T

1 1 @
Tons!—x-cosliz)sma &

Y
ELI?
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lms%cusﬁxsin%x 2(—coe—|rs|n—-—;an5—s|n—r)
— T
sin sin® =
[
2 1leos 3 sig 73 o+ co8 T in 2 2
= o S g gy BB T T -
= aTE =otg e =~ (24 V3) = —6,2061

(saman ¥ ez 3,14 Vie 1,73). Tounoe sHavenue unrerpana § = =2x = =G,26... . »
159, € nomompio hopMyTH TPANeLHIl DUMUCAITEL HyTeT paT

H
J'=f|h—%sin°=n {n=8)
L

M OUEHHTE LOTPRIHOCTE (DOPMYARL,
A [locTpous s orpeske [0,§ PABHOMEPHYID CeTRY ¢ Warom h = & {= =5
v, 1,2 4,4, 5 6}, Mo gopuyae Tpanemti

_ w2443 T J+v"_
;_ﬁ( N ;‘E) ( : z,mm,-
SX (A (VIetVE VB s VB VI VEY Y
u\"z *aCw At ETE )T
2 ]
= (24 VI VIR VB4 VI 4 VIT 4 VIT 4 VIA - VB) =
3,14 4
&= 2{373‘2+3966+3873+3?42+3605+3503]zgfl‘ﬂ‘,:-ﬂtl,‘ﬁ??.
Ouexuu norp b hOPMYITH TT ; naz atoro owemmm Re. Ouesnmio, |Ru| <

-k’ i,
e max 1 ().

"
B mawen cnyvae max \(\}1 = %ﬁnz a:)

Lo
sl i

7nd
Taxum ofpazoss, [Ra| < ﬁﬁ < 0,002, >
160. < dhopayn DHHCARTE KHTETPAT

!=f1+'x° (k=2

4 Lens orpesor [0, 1] wa werspe panioex wmom (bh=1), no popmyse Crmncona nacem
FESE = |m+g.1+-|{g, +m]+‘2yg]-.. 1501 +0,5 +3,76471 + 2,56 + 1,6) = 0,78539, »
161‘

w=10, koncranty Karamama

1
G=fwdx.
x

4 [ocrpoun plmmuepum cerky ¢ warom b = 0,1 {z; = ih; i =0, 1,...,10} W derumcanm
G o

G= —(En+m}+1m + g+ ps v Fpa) + 2+ v+ e+ ).

Brvmcnss COUTBETCTRY IITHE A0 NATH SHAKOR ROCHe sanmﬁ
noayuaeM po'=1; p10 = 0,78540; n-l-m = 1'!!541], i o= 0,99668; gy = 0,97T1562; g5 = 092730,




§9. Mp ¥ EETErpases U7
vr o= 0,87246; o = 0,814243 4(j + o + ¥s + gr + Po) = 4 - 4,58220 = 15,32680; y2 = 0,98606;
yo = 0,95127; yo = 0,90070; yo = 0,64343] 2(pa+34+ps +e} = 2-3,68238 = 7,36476. Mopcrasaas
BLIMMCTEN Bl SHAMEMHA, HAXOLHM f

1,78540 + 15,32880 + 7,364T6

G 3 = 0,815965, »
!
162. Monsaysce dopmyacit % = f%, BLENRCANTE UMCAO ¥ © TownocTRI go 107
o
1
o Mu yme BauHcaumy B 2apave 160 MHTEr pag frd:! < Pop € Bamm
®
ko= Oueming norp b m (e, mprmep 77, e 11}
1y .
(, +x’) = L cin (g 4 1 arcte ),
1 +%)75
10 |{ ”l,, )U}| < 4! npu z € [0, 1], cregopatenswo,
[N N B S
180 ® T n
Henoanays peayastar sanawm 160, maxoows & = 4 - 0,78539 = 3,14156. Cpasnnsaz foayqes-
HEE peayasTar ¢ Tafawuumn v = 3,141592_ . | sujiod, 4MTO BCE WeTHpe UHGPH NOCAE ANATOR
PaBIBHEL B
1
163. Buwncans fe‘k dr ¢ ToumocTIe Ko 0,001,
2y 14
4 BrrwcasTh MHTErpan Gymes mo dop L& , Me’ ) | = 228 mpe
z €[0, 1], To mar cerxm BHONpaes N3 { norp dop pagon) k' <
10-’ L T

Ileu otpeack [0 1] Ha 10 pantux Yacteil, Noaywaen
1

f T —[r4n+vm]+4lm s+ Y5+ 7+ ye) + 2y +ove g+ )

o
e B yamax cerkr ¢ TowmocTeo mo 107 (MOMNO BEMMCAWIE,
menonsayd, wanpusep, copayay Teiinopa). Hueem yo = 1, po = 2TIBIR, 3 = ]0IOLM.
o= 108417, go s 12ET33, yr o 169230, we = 224780, g o= 104081, p o= 117350
ye 2 143352, ye = 159648, go + p1o = 3,71828; d(m + +y;+y-,r+m] o 4-7,21'173 = 20,08692,
2(gu 4 wa b vo o ove) & 205,54412 = 11 08624;

i
f dz = —(3 TIHEE 4 2908652 + 11,08824) =

o

B &

“3‘2:“" = 146311

TNaxyuuan Tpr pepHEx UNGPH Nocne 3ansSTol. »
1
1 i
164, Buuncaurs f{e’— 1)In _ dz ¢ Townocrue go 10 L

o lpur — 0 (e —1}ln f_ — 0, mosToMy unTerpad Pumana cymecrayer  [lpoussommas
HETBEPTOTD MO pannHoil gy HMEET BeChMa CAOMRHLNE BHE M QUSKHTE e& TPYO-
so; Bonee Tora. ywe AEPRAE panuHel g Heorp: wa [0, 1] B




348 T'1. 4, OnpepeneRHER HETErpan

TPUHIMITE ME MO#EM BOCTIOAL30ORATECE opMyaod UHMncona, u_'ulam CUEHKY norpeumoun ipo-

HARECTH He CMOREM 1ToaTomy NOCTYIHM CIaly mmHs obp M o dop Tefinopa
q)IrNKHHD 1= e’ nocrenesaM £
3 4 5
= x = x z
l—ef=—|s+-d—Fs+ -+ |+ 8
( tetmtmt m) =)
e R(z)= Y5 t<e<l.3 TOTRKTET pAThHYIS B B

flg)=(1=¢")Ing
H OBOSHAHM Mepes @(z) by HkuHE

ZJ 4 35 16
w(s}--ln:(s+——+-—+——+]—,2-a+ﬁ)

Ouenwne. f(z) = p(z) + Rifz), eae Ri(z) = lnzR(z). Ouenus |Rj(z)| = |%1 npn £ £

{0, 1]. Mockansxy lm £ lnz =0; Ini =0, 1o dymams j=| = Jo7 In 2| nocTHraer abiomo moro

MaKcKMYMa B HewoTopoll BHyTpenwed Touke otpeska [0, 1], Tndwpepennupys z(z), noayqaem
1

#x)= 2" +7:% s, Mp wyam 2'(x}, L NTO B TOMEe T o= e 7 gyEoua |z(z)|

ROCTHTAET AGCOTMTHOTD SKCTPEMYMa, PARNOIG

B it
g ren= | =2
Tak xax |R{z)] < § npn z € [0, 1], noayuaem ouewry |fx) — w(x)| = |Ri(2)] < #4. Takum
ofipasou,

L 1
f{}{:]—p(:]] ds gflf(x)—p{;)wx < ﬁ <™,
L o

NOSTOMY BMECTo WiTerpans dywxomm fix) GyMeM BEMUCTATE HHTETPAT OT by HEuMH gﬂ(.ﬂ} Hagan-
HAd Bymer ol JECAH BED MHTErpaza by HEUMH 3T} morpem-
HOCTE BEMCASHNH He npesaciper 1074,

Huterpnpya dyseunm w{z) no vacras, wsees

1
1 x ;2 ‘_'3 '_l ’:5 IH
.+f(5+?+ﬁ+m+m+ﬁ o=
L]

1 )
ff[r.)d"x zfp{x]n‘.:,= Wzjlnz
° a

rhe

: 23 gd z* R 1
w{;]z-(7+?+§+ﬁﬁ+ﬁ+ﬁ ; \"’l*.’“‘"‘-“1

=gi{l} Inl = Iilnoﬂa:}ln:u =0,

C tovmocTrio 10 107 wmeen

1 1
= 0, 250006, T = 0055556, ﬁ:i} 010417, 3'6'6‘0 BO186T; m = 0,000231;

f (1 = %) In = dz 25 0,250000 4 0,055556 4 0,010417 +0,001667 4 0,000231 = §,317871 = 03179, p

o
2

165. Burmcanrs ¢ TounsocTsn 2o 0,001 MuTerpan nepogTHocTel § = f e % dx.
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« Wnrerpan cxoawres, nostony Ve > 0 34, > 0 taxoe, wro npu A = 4
' 4o

f e e

A
Ecan Mu Hamy 4, 10 Momes samwcare mpn A > Ay

A 4m

Im frs"l'"dx + B, -r'ne R s f
A

o

dz.

Boskaenm £ = 107" i A, t.e. Thros, 4TO0M NMpPOMEXYTOE
[, Al HMED 6 BOAMOKHOCTH nesonmyb jumqy Tpoute pooro MOCTYMATE casgyoOEM ofpasaw:
o

DGHYCTIM, ME HAIAK TREDE A WTO f e==" dz < e; Toraa ¥ HTerpan I e dz < e

At
At1
f s f = f e’ ~ e,
A% A

rag A < £ < A+ 1 (no Teopeme o cpenmem),
oAy esnoe HepaREHCTED SEBMBANENTHO NEPABEHCTEY

1
(== |||'In Pl
Honerannaz e = 107", nonyuns

£ = Vin 10040 = /6907755 == 2,628
H B kaMecThe 4 Momem BasTe A = 2.6,
Moatho Nuay4uth Gonee ToRkYE ouenky tox A. Jomycram, maiineso Takoe A, wro
o
I= f e dr e
A

Tponapess anmeny z*

=1 (Jz = ﬁ?) nomLyHHM
+DO o

=1 it < g Y
LR 7’ M AR

A7 AZ

Ha yonosus ';A < r waxogms Ae® %, IndA+ 4 > In %,o’rn‘na Az yfing—InA. Tax
Kak gommmo GuTe A4 > 7 onpw e = 10 | nog PAREMEALCM MoReM BaaTh Ind maecro In A:
A>vIn1000 - 2ln2 = \/s.som — 136628 = /552147 = 1,35,

Tarus oBpasoM, Baib, Halipauep, A = 24, MomEM 3ATHCATH

For

24
0 f e dr — f:“’: de < 107",
o

L]

Hanta aallasa LBoITes Te09PE B BRMHCTEHNK © TOUHOCTRI 40 107 MHTErpanta

24
I= fe_‘, dz.
a
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Mu soran Gl MOCTYNNTL 3MIeCh, KAk W B npenWaymed sagave 164; anipokcAMHPoRaTh hyHk-
s «=* moaumomen. Ho B cBA3N © TeM, ¥To MPOMEMYTOR MHTETPNPORLIA WueeT funny 24, 2
creneun (2417 pacTyT fomoskHo GHCTpo, HaM 0§ G gan obec HY#HOH TOMHOCTIH
B34TE Boabule 15 YAeHoR pazaomenus B popmyae Teitaopa.

Huterpad [ Gylem BMMHCOATE No dopMyae Cusmeona. Hafiges i Y HEUHIE y = £
Tockonsxy 4 = 4y (3 — 1227 + 427}, 10 |y“'{x}| £ 4{3 —12-576 + 4331776}, = ¢ [o; 34]

e

®

raE Kak

£ 1, a dysiguns = = 3 — 12¢° + 42* MoHOTONHC ROSpacTaeT MpK I \/; Tawms
abpasom, |¥'(z)| < 4. 66,5904 = 266,3616, 0 £ 7 € 24. Ouesommaz norpemmocts R dopmyms

CxmMncona 1
R=-L28b 0 acect,

HAXOLHM 028 Hamero Cryvas

2.4 - 266,3516

4 4
180 k* == 3 55148R°%.

&) <

Hs yononua |R] < 1077 nonyaem

o 1073 NI ST R
b<yamme <Y as — Mg =t
Ina moayuekrna sadanmoi TOMHOCTH Moskes b3aTe b = 0,1,

Paccmorpis ceTxy Ha oTpeaxe [0 2,4]: wa = {z, = 0,1s; ¢ = 0, 1,..., 24}, [laa obccnede
HHa asyod B yEAAX CETKM GYMeM BMYMHCTATH
© naTLo e nocae Hueem yo = 1; pzy = 0,00315; p; = 0,99005,
wom 056078 s = 0.01303; g = 085214; ws o= 0,77SE0; we = 069768, 3 = 061283,
we == 052729 yo = O44486; yio = 0,36788; gy = 020820, wiz = 0,23693; s == 018452,
wia 2= 0,14086; s == 0,10540; wie = 0077315 gy = 008558 yie = 0,03916; ye = 002705,
o = 0.01832; gy == 0,01216; yoa == 0,00791; gz3 = 0,00504; yo + g2 = 1,00315;

12
43 gy w4 4,42522 = 17,71288;

3=1

1]
E’ﬂ* 72 2. 3,92627 = T,85254;

2856857 _
.’~—(yo+m+42ﬂ, .+22y=,) o = 08856,

gl =l
PaccMoTpus ToMHoe MHaveHne ] = =‘;£ = 0,B862... , a Takwe ommbey R = f— [ =00006 =
6. 107", Monyuennas TOMHOCTL MpeBbcHIa 3aIAHKYI, B
166, MpuGawwenno HARTH JAKKY 3NANNCA, NOXYOCH XoToporo 6 = 10 w b= 6.

all ¥ = l0cost, y = 6sind, 0 g4 £ 2w,
A [AWHA ero JyTH

! X
L=1;\flﬂﬂw’!+36sin’tdl=ﬂ]v’17+8tos2=df.
a o

Hrsucaum wHTerpat c C

s P aTpelok [0, ﬂ Ha & panMux
qacTed (# = %) Bynem ¢ B YMIAK COTEW wy =
[sh; i=0,1,2, 3,4,5, 6
w5 w=3 me=VIT+4/Te 20 aa807 p= VT 8= VI = 4583,
=TT 4,123 po=VIT—2 =13 23,606 g = V17432 /10072 = 3174;
W+ﬂ-8 A{ys +ys s} 48756, Z(ya b ya) = 16,378,
ﬂnl{:nhmmm g B

- T
ts +48,756 + 16 m}- M ~ 51,086,
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167, Nocrpouts mm:urpmxuwumn, xpf—-dt (D £ = £ 27), npunas Az = E

o PaceMoTpus cetxy ws = {x. ==

3
CETEM!

i o .
o =0 ,.-f.iz&dz;- m'zf%ﬂ; y;-fﬂ:‘d'z
o ¥ 0 Ll

S

in
. -
ype R ’!=}-Jlnxk *-fmzd"
x z
o 4 2

Jagava cROIMTCH K NDPHGAKKEHHOMY BRYHCICHHD mem HHTErpanoh,

P= n,l 2,3, l 5, 6}, Fwerennn yrmcunn piz) » yanax

Paccuorpum na orpeaxe [0, 2] cerey @ = {7, m i, i=0, 1,...,24}; ovemumno, yard cor-
EH wh SBARGTCA yaaamMu ceTer O Brusensts murerpans Gynes mo dopayas Cumncona.
¥ Haxons 3ma4eNua hyMENMH THCKPETHOTO ADCYMERTS ].
ﬂl B YIAAX CETEM Sp, MOMYMMM Fo -lur:lo&'—‘- =5
1 0‘2018 § me 0,2590; ¥z = 0,25; fa = 0,2359; ]..:aozlu.

Fe 5 0,1832; 5 :an,wes, §r = 0,1380; i = 0,1083; o 52
00785, §io = 0.05; §u1 = 0,0235; i3 = 0; Fia = —0,0199;
hy T = : B R g 2 —00357; fis = —0,0471; Fra = —0,0541; §r =
¥ 1 ] =M0568; §is 2 —0,0555; §ua = =0,0508; Fao = —0,0433;
Far = —0,0336; oz 2 —0,0227; Fay 2= —0,0112; gy =10,
Owenuane,

1
=z ifetfHilHh + @) +im)= 2’9;79 = 0,9860;

ney (50 +Hs +4Zm#-1+2£ﬁ )= @.—:1,6169:

k=i

(w + Tz +4Z§u_l +2Zi: ) - sss'm ~ 1,8623;

‘S—
mw

i 5,1635
g(ﬁo+ifne+4z:¥zn_x+2z )_—311212
[T]] Al
1 = 4,5247
;(5«+§en+4zm .+2kz:y~,-.)- = 1,5082;
=1
nsss
(§o+§h HZ’“ ‘*‘22”) S0 = 14180,
=1 k=)

Upw = €)0, [ 3'(z) > 0, & npu z €l7, 22] ¥'(x) < 0; ¥"(z) < 0 npu z € J0, [, Tawm
oOpasod, y(z)] 8 werepsane |0, #[ woapacTaer, a B MATepEAne ]l -‘—[ yBHBaeT, MA MHTEpBALE
]U —[ ByHkuna ¥z swmyeaa coepry. Tpadime dyicums HseBpaken na pre. 72, =

¥ap nas TEHOE

P C npu 1 = 10 Hapru monyas

n
174. Beuawcmrs ln it = f 2B
P

TIEPEXOA OT HATYPATLHEX ROTAPHEMOB K AecATUMHEM. CPaBuNTE € TAGNMMHBM SHEMEHHEM,



