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unna A. Hasnakm, sxino s ‘WOCHI AOBAOCTI neuae Big'eMHAX YJEHIB
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Doseaenns gocrarnocri uiei yMOBE MM HAaBOAHTH HE Gynemo,
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'UHHAOUH 3 Hpyd, TO 06HABA pARY 460 ponHoua¢ sGiralThea 460
BOJHOUAC PO3GIra0ThCA.

Cnpasai, AK010 Sy € CyMa p MEePIIUX TAEHIB nepmorq,aS,, e tyua ri
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MH JIICT2eMO Gnpasy, raxl TBEPLKEHRN |
1%, Slkmo C € cTane ymeno, a

u1+ug+.-..+u,,+. o
e 360 Knn# pux i3 cyuoto S, T0 paRx
f'u1+Cu,+...+Cun'+‘..-.
Takox 3biraetsea i Mae cymy CS. '
2°, Sixmo Ava panu

H; -1-8, +.. I.+.uﬂ+o.ob._ .
nv,-}-og-}- T
36iraioTbed i MaoTH cyuaun S;i 8, 10 pRE
(u1+°1)+(8a+%)+-»-+(“~+‘"~)+~ -

36iraeryed 1 mae cyuono Si+8
e Thepamenns MoxRa RosectH i AN GyasaKoro cxfuennoro
aHcaa paats.
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AK MU IMIHAMO sKech Ckinughué ancad AOYO. wieHiB; CyMa oxep-

XKAHOTO. HIPH HLOMY PAAY AOpiBHIOBATHME CyMi AEHOrO pARY maIOC.

cyMa pisgmip MiK smineBHMH 9neHaMH | TEMH, HO Gy)m pasins, '
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' 1 NEpIIHX 9AeHiB KhOTO PARY. npH BesxoMy n a0 NOAATHA aGo
JOPiBHIOE HYJIEBi, a TOMY BONZ He MOMe MaTH BIL'€MRY DaHHIIO
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FANCRKHTL Bix IX nOpAAKY;.npOTe, NOTIM MR HOOAYHMO, 10 B 301w
"HHX PAJax He MOXHA NePecTapAATH YWIGHH 9K 3aBrogHE; Ue Moxmﬂ
'POCHTH JHILE NPH AERKHX OOMEKYBAABHAX YMOBAX, Y 3aTaAbHOMY
BANGAKY BIX UBOrO He TIMbKH MOXKE SMIEMTHCh CyMa paRy, aie
Biy MOMe CTaT# HasiTh POICHMRHM, -

Haal, axmo B cymi ckiv®eHREOro suciaa yaesis Keskl 4IeHH sTpy-
nosani AOKyNH, MO NO3KAUEHO: AYXKKOIO, TO IAMIIOHHA KYXOK, CHO-
NY9eHEX 3HAKOM TAKC, € LIAKOM 3aKORHOIO OHepamien, TON K AAs
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KIaZOM,

" Pan

1.1 .1 1
grgtgtotmt-

€ TeOMETPHYHA. nporpecia i3 SHAMEHHHEKOM «;1;-1 neg;ﬂum WICHOM

t\?[*—*

“TOMY SR HLOTO

1L
f 2T
N'“"-"?""‘_,.l ;""‘g’

oTXe, cyua S=1,
Mu MoxeMo TOMY CKasaTH, RO psm

(1--5)+(;--.. (1---3-)+...+(1-~ )+

-g6irgeThes i wae cymy, pisny 1. A.ae KOAR MR SRUEINMO BYRKH, T0
-.n.lr::'raueuo psu:
V g |

l—-§-+lw- “l“l """""'+a-.+l""‘—g"+ng

1 HEBAXKKO NOK2BATH, ma 8iH posbiraersed.

-Copasni, 9KINO MH NOIHATHMO Yepes 5x CYMY ~” nepmsx foro
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~ 3siacu BUNJAMBaE, MO . TP 72 ZOCKTL  BEIUKOMY 1 NMapHOMY Sy
Aywe Gauspke A0 1,’a NpH A JAOCHTE BEAHKOMY [ HEHAPHOMY S»’
‘Ayxe GAUsbLKE JO- 92 Ile noxasye, Di0 S» .He. nNpAMye Hl A0 dKxol
TpavHill opy neoﬁuexemy ‘spocTanii 7, OTXKe, pAA po3biraeTpcA.

Le# npuxaas sxasye na HeOOXIAEICTE OOEpEeXHO NOBOIUTHCH
i3 puAdhu: He MOXKEZ NOBOAWTHCEL i3. ycmmu SOLKHHM PREOM Tak,
AWK MY nosomwncx 6 ia "CKIHUEHHOW0 'CYMOID..

v§<-7 'Heoﬁxinna -o3naka 36hxaocti.
Hansnuqaﬁno BAXJHEO BMITH BCTAHORMTH, ¥ € KaHui psX

M+%+u+%+

B6hxERM WH HI; He nmaﬂax exsinanen-rue THTAHHIO npo €, UM
TIPRMYE CYMa Sy NEPHUX 7' YACHiB PRy 40 Xedakol rpaumid,  KOJ
n. HeobuexeHo spoctae, Hesaxkko 0Apasy AiCTaTH HEOOXIONY yMOBY
AL, SOLEHOCTI.,- JA8 HbPrO ROCHTL 3aYBaXKHTH, 1IN0 KOMH DAL 36i:
T4€TbCH, TO S» NPAMYye X0 NEBHOI rpamuut S nps. HeOSMeXEHOMY
3pocranmt n, ane gepes tTe mwo -

w—ux—i—uz—%— +ua~1+um

30—4"—'"1 +u3+»qu+an-lr
TO .

Un*=8q—Sp—1.

 Slxulo, n GeoGMekeuo 3POCTag, TO i -1 TaKOX 3 ocrae Heob-
WEKEHO, 3 TOMY ¥, | S,1 HPAMYIOTE x,o rpanu $, H BUIIH:
BaE,” D Gy ARHNYE lw nyu, mm, #u m»x ® BHCAOBRTH TaKe.
msepmxeiwx.

Haa toro mﬁw soimr,a. fneo(ixmup, mo6 7+ uien Horo
muym m HYAs: HPR Heolmekenomy spocrasnni- n.

OTxeNAKmO A-f YieH DALY He BPAMYE KO HYAd, DAA NOBHHEH
nosétra-r % Hanpuxzaag; pos6ikuicts posrjanyroro B 4.6 psany

Pl b 1 T

moxkna 6yxao O . KOBECTH, KOpHCTYfO‘IHCb HiapKHmO DACPKAHOK
O3HAKO0I0,

flpore, onepXana o3Haka, OyAy4d HEOGXiXHOIO, He € ‘ROCTaT-
nb0I0, 60 TaKkni psA-MeXKe 6yt po3fhxaaM HasiTe i TOAL, KOAH
floro n-# unen nmmye A0 ﬂy.na ‘Haunprxaazn, paa

b g e g
MO’ Mae HESBY T3DMORINMQIO, MAE n-B 4NMeR 1p= —-, 3 TOMY Us

npmdye J,lO ny.r;ﬂ OPH-HEOOMEKeHQNY' spocranm r, [IpoTe, uei pax,
AK MH -38Das NOGAYKMO, PO36GiraeTeca. -

I



o6 mepexonaTHCL Y UbOMY, 3ayBaXXHMO, MO KOAX 6 paA 30l
raacn #$OT0 F3ARWKOBHE UYJeH

1
+n_|_1+ +n+p

foBHHeH 5yp OF mpsAMyBaTH A0 HyJAd NpH HEOGMG}KEHOM)’ 3pocraunl
B, a leO‘re AKINO MK posr.rmaemo cymy '
1
n+l+n—§—2+"'+n+n’
T0 nepexoaaeuocr:, WO KOXHWA i uwien, Kpim OCTaHHbOI‘O Glasusi

1 I
2—’;, a ocranuif ROPIBHIOE &5 UHCIO YAEHIB € 7, TOMY POBTARHYTE

cyma mnbmay.mcm Ginpira ; , 4 He noxasye mo

n+l+n+2+"‘+n+p+“’

HE MOXe upauysarn AO HyZs,’KONH 1 HEOOMEXERO 3pOCTae, I, OTxHe,
rapuouitmnﬁ png posbiraernes,

§ 8. Teopeua Kowi,

icuye reopema Komi, sxa _RosBosge, ax 1 y BHNAAKY MHTARHR
BPO TPAHAIO noc.nlnonaocﬁ possg’ AIATH OCTATOMHO NHTAHHS NPO.
3GiXEICTD pAAY :

JAas roro wo6 psx 36irascs, Heoﬁxinno i AOCHTD, 206, axe 6 ne
6yno nozaTne YHCEO ¢, MOMHA Oyno snafiTd Take uine yucao N,
mo IAA BCIX & N, 1 awg Bcix HiABX p uyacTHHHI CyMH
PSAV 38A0BOABERAN -

I3n+b"‘snf<3-

-‘HeobxianicTs uiel ymosn 3oacim ouepynaHa, 60 AKMO pax a6i-
TaeThed, TO S, mpAMye Ko Aeaxoi rpanuii S NpE I HEOOMEeXRHO 3pO-
CTRDYOMY, a TOAl NPH AOCHTh Be.nﬂxouy n AK Sp, TaK 1 Spyy BiR-

]JISRHIOTbCﬂ Bﬁz S uennie Hbx a5 2 , . TOMY BOHK ampi_sualo'rbca OAMH

Big oxHOroO- Memne HIX Ha e,

HoBeenns AOCTATHOCTI WY HE HABOJIHTHMEMO.

Cain sayBaxmTh, IXO X0a TeopeMa Komi i xae -nosue po3as’s-
SaHAA MUTARHA OPO SGiXEICTH, axe mpuEKAasaTH HBanpakruil mafxke
BeMOXAuB@. IMakme KaKyuH, AKHO N3HO AKHACH iannsinyanpmm;
PS4, TO, KOPECTYWuHCh osHaxow Komi, mistk ne aermre BCTAHO
MR 36iraeThca BIR 4H Hl, BEDK mpocTo nepenipuw, 9H Mag Su
WOPO REpIIHX_# uAeniB AKYHeOYAb TPIRALND- HPH neodnexaﬁqyy,
m‘rmi n. Touy, xo% OaHaka Komi i mae Bennqeaﬂe/c SOpeTRURE.

RO3BOJAIOYH Aoso.uam fbaraTo TeEOpeM ng% PARH, ane’
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AAS TPEKTHIHOrD PO3E’W3AHHR NHTAHAA NWPO 36hkuicTs TOro 4M iH-
WOro pAAYFNpHKAazA0TL {Hml O3HaKK, XO4 He Taxi 3araabwi, ane:
sate npoctimi,” JIo BizlyxkanHd TaxHX O3HaK MH Tenep | nepe-
#aeM0, ane CNOYaTKy 3POOHMO OXRe 3aTaJbLHE SAYBaXEHHA.

Ha miacrasi Toro, fio roBopHAOCL ¥ § 5, MM MOXEMO UPH pO3-
B'fA3aHHl- NHTAHAA AP0 36ixkuicTh abo posﬁlmuic'rb PAAY HEXTYBaTH
6yAbAKHM uHCAOM HOro mepmux Waerie. lle sayBadeHHda 3pydHe,
. B THX BHNAJKaX, KOJH B NEePINEX YIeHAX € AesKa ipperyaapuicts ®.

Hani My cOMAMMOCh HA BHBYEHHI OAHOTO OKDEMOTrO KAaCy DS-
AIB, a caMe TaKuX, Y SKHX KOXHMR ynen abo Aomarnuit, a6o jo-
piBHioe BYyJesi, Lleﬁ KAac psiis THM BaxJAusimin#, WO, 3HaARINOBMIH
AJis HBOFO- KpATepift 3613:1{0(:71 M¥ 3 floro JO0MOMOTOI0 MATHMEMO
MOMKJIHBICTD 4acTO PO3B’ASYBATH NHTAHHA | Npo 36GhkHICTL, pais,
YieHu AKHX MOXYTH GyTH AR AOXATHI, Tak 1 Bin'emHl.

SIkino B SKOMYCh psfi BCi wieHH XoZaTHI a6o AOPIBHIOIOTH HY-
JeBi, TO, BlAKAAAIOUH pisal RyJeBl UJ€HN, MU He nNOpPymHMO 36i1x-
HOCTi, AKMO BOHa OyJaa, | He 3MIHMMO CYMH psgy. TOMy ECe 3BO-
R4TbOSE A0 BHMBYCHAH DANIS 3 JOAATHHMH 9ACHAMH.

§ 9. PaaM 3 ZOA3THHMH RACHAMM.

Hexaﬁ B

€. paa, yci. uAeHH AKOro AOAaTHL. 3po3ymino, O KOAH $; € Cyma
7 TEepUIMX. HOro YAeniB, TO APH BCAKOMY 72 MAEMO Sp413>Sp; OTXE,
NOC/IXOBHICTh WACTHHHMX CYM HAMIOrO paay 6yiAe spocTaioyolo. Ade
TONI MOXAWBI: TiARKH. AB3 Bﬂmung' = ﬂemeﬂo 3pocTae
pasom i3 7,4 TORL PAX.+ léom ApH. BCAKOMY 1 9H-
Caa S, AHMBOTHCA  MeHmi nxorocb yucaa M; y neOoMy Buna)ucy
ROC/TOBHICTD O6MEXeHa 3BEPXY, a4 depes Te m.o BOHa 3pOCTAIOYa,
70 (§ 2} BOHa NpsAMye A0 MEBHOI I anﬂui S AKa He Glapma M, TobTO
pax sOiraeToes i Mae CyMmy S

3siACH 3D0ayMio, MO KOAR psm 3 NOAATHAMHE 4JeHaMH 36i-
raethcd, TO 36fratimersca i Beaxmit pax, onepxanuf BEKHAGHHAM 3
1bOro OYApAKOTO CKIHIGHHOTO UHCAa “Renin abpx Geaniul - 'memn
NpU YOMY CYMa HOBOTO pAAY MEHIIa CyMHu nepBicROro.

Ane MOXHA OXEPHATH Habararo saraJabHiliRA peayabra’r, axmo
IOp iBHIOBATH JABa PARN Mik coBolo.

Hexatt- B _ _

() ' u1+u2—{—+u,,—{-
i S o

(@ "0_,-|—_'Ur|—'_'..”.'.-|—m_+_._;.

k Xad, nanpnman, MR MagMO un=n Aia n=1, 2, dlun=z'§m =4 §

6 ... . Toml, -BIAKHAAKOGH TPY NEPIs FAEHK PALY, MH, anonnmf tidTakns npo ﬁOro
abixnlcrs A0 NHATARHA NP a&imnlcn criaguof reouerpnqﬂdi npoerpécit.
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ABa PAAHM, BIAHOCHO AKHX BiAOMO, L0 NPH BCAKOMY 1 MH MAEMO
8, <0q Toai, k10 pax (¢) sbiraerhcs, sGirarrmerncd i pax (#);
axmo psa (u) poabiraernes, To posbiraeTshes i pan (v). -

Cnpapzi, 4epés Te IO Up < Up OPH BCAKOMY 7Z, TO CyMa Sp TIEp~
mux 7 uieHis paAy (u) He NepesHmlye CyMH S, NEPUIEX 7 UIEHIB
paay (v) Takox UpH BCAKOMY #. Ane TOJi, nosmauauu yepes S”
cyuy pany (v), MH GagmMo, mo Sn < Sp TIDH BCAKOMY 7, OTXeE, 3PO-
CT2I093 NOCAKOBHICTD S7 npaMye A0 rpanun, i pax (&) Mae CyMmy
S’{S". : . . .

. Koam x pan (4) posbiraetscs, T0 Sn HEOGMEXEHO spacrae pa-
H0M 3 7} 4 YEPE3 Te MO S,2>8y, TO SBIRCH BHAAMBAE, IO Sp BKE Ba-
meBHe HEOGMexeHO 3pOCTae PasoM 3 f, 8 TOMY Py (v) posbiraeThes.

"Hprxkaapg 1. PosraaneMmo pag

' o1 1 R
@  gatsatgstetimte
S]Kuu_) MH nopiauxemo ﬁc_)_r_o 3 p_ﬂ_.uou _
| 1,1 .1 . 1
() ‘§'+'§i+§§+‘+§i+’

TO NOGaYKNO, MO KOXKHHA uiaeH paay (#), nouunHalbuW 3 Apyroro,

MERUMA BIE TOTQ uneda PARY {(¥), mO CTOITH Ha TOMY X Micni.

Ane pap (v) sGirzeThCcs sK CHajHa TeOMETPUYHA TPOPpecid, TOMY

i pan (u) 30iraetheq. o '
Mpukaaa 2. Posragnemo pax

@ gt trtEeEn T
SIKINO MH NOPIBHREMO AOTO 3 PAAOM .
@ FHgt+tprte-

TO NOGAYAMO; MO KOKHEA wrew papy (x) mMeHmn#i BiANOBigHOrO
waena pagy (v). Tipn usomy pua (#) posbiraerses, 6o ferd oxep-
XYOTh'3 TFapMOHIUHOrO pAAY BiAKEIAHHAM HEPIHDIG WIEHA. ULOFO
Pany, a posbixnmicT rapMOHITHOTO PAAY Gyaa HamH aoBexena. Ta-
WHM YHHOM, ME Oayumo, W0 paA (7) Tex noBuHeH PO3GITATHCS,
KopHCHO 3ayBaxKHTH, IO B il TeopeMi HeMae NOTPeOHd BRMa-
raTH, WO6 HepiBHICTL #, < Un (260 Un > Un) SHIHCHIOBANACH HEOA- '
WigHO IJs1 BCIX 743 AKNO BOHA 3AIRCHIOETHCA AAA BCIX, HOYHHAIOUR
# -HKOroCh, TO TecpeMa AWINAETHCA CHpABeANEBO0, 60 MU 3HAEMO,
MO cxigyenHe. YMCAO YJAeBiB pAAY He BINJHBAE HA -NHTAHHA TPO

A0LKHICTE,
_ "



Hanpuxaaa, xo.rm 6 ME OOBHHHI 6y.rm BCTAHOBATH, yu 3064
T4ETHCR psu; :

(k+1>=+tk+2)=+(k+3r+"+(fe+n)=+

i R——AKECH Hie YHCAO, MM MOPIH 6 ulpxysam TaK: Ko:mn>k,
TO

(% -}—n)’ (n—[—n)2 T 4n’
OTxe, KOXKUR INCH PARY, AIKHH BHBYAETHCH, nouﬁmqu 3 k +1 ro;
Sinpmni aiurmainuoro uAeHa pARY :

. - 1 :
T+4—-2+*4—.-§+-..+m+-.- ==

=L(1+_.¥__+L+...+i+...)',

a uch ocraaain poaﬁiraencn, TOMY isana}mﬁ pAA TaKOX Ppo3bi-
raeThCH.

§ fo. Osnaxn Ihamﬁemi Komi

Cuoci6 nopisrposakad PpsAis NPHBOAHTH HaC 10 ABOX AYXKE upo-
CTHX | 3PY9HHX A2A NpHKAAZa#Ad os3Bak abixmocTi.. Mm aicraemo
ix, axmo, sik pAn (¢), 3 AxHM ©OpisHpem0 sajauul pax (u),
Bi3bMEMO TEOMEeTpHRuHY nporpeciio.

O3znaka JRaxambGepa. 1Ko 8. pw

“1+%+ +un+

BiAHOWeNHR n-+1-r0 4aena BO n- ro npamye 20 nesuol rpammi i
ApH HeoOMEKEHOMY spocralul B

Tim Hett

i 4
[ o]

TO Y Bnnamty KoK t<1 pnn 361rae1'bca sxio I >l, pax pos
GiraeTbcs,

[1lo6 ZOBECTH LM 'reopeuy, 3aysamnuo HacaMiepes, IO - ico.rm
BIAHOWICHHA "“ uae CBOEI0 TPAHUKLI) YHCAO l - 10, AKe 5 mme

He OyJ0 & npn .&ocarb ae.rmxony , nmpmg, npu ny p, MH
MATHMEMO

l & < s u’"” <l+s

Poamn'ﬂeuo-cnoqamy nnuazibx, xoun << 1,"MdA MOKEMO BIATH
¢ HacTIABKA Manum, wo6 /s Oyno Bce me Mmexme 1. Bagpmu ¢
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TAKHM CNOCOGOM, II03HATHMO Yepes r Cymy [J-e, Orxe, r=142
ir<i. : : L
Jlas BCiX SHaMeBb 1 :=>p MU MAEMO

Untl r, abo Hpp < Ty,

ln

oTie, -
lp iy < I'ilp,
Upiz < Fitpya < 12y,
_up+3 < iz < Pl
Upin < ritpray < Pags

e o w w ® » & e« s+ 0

Ane KORH Hpia < r*up, npn BCAKOMY nifoMy R, TO, OTXE, WIEHH
JOCAIKYBSHOTO PAAY, NOUMHAIYHE 8 #py1, MeHm uienis reomer-
puusoi mporpecii = - ' .

m,+-ﬁup+_rsa,,+...+_r*u;+... :

npH YoMy, yepes Te Mo #« 1, Ha mporpecid cmajHa i, OTXKE, €
S6hkEHM pagoM. Jnigew sEnauBae, wo i Jaugfi pax 36iraerbcd.
‘PoarAfHeMO Tenep BHNAROK, KOAH I2>1. ME MOXeMO B3JTH &
BacTiALKE MmasuM, mo {—e sce ule Siapme 1. [loknagemo ¢ =i—¢e,
104l ¢ > L. ST R
Jiaa BCiX s@aveHb 7, MOUHRAIOYH 3 ACAKOrO P, MH MAeEMO.

%ﬂ>q" a6o  Uny1 > Qitn,
-3

OT3Ke, o
Wpya > gy 2> Q Hp,
Hpys > Qpre > ¢Cllp,
Upir >> QUpik—1 > Qg
‘EpMy wAeHH BalIOro DRAY, NOYKHAOYH 3 Hpit, OMABIM unenis
reoMerpruHOl mporpecil . '

qup+ gyt grup .. APt

a yepes Te mo 4 > 1, TO us nporpecis apocraua i, orxke, € pos-
GIEAM PAJOM, 38iACH MH POSHMO BECHOBOK, IQ i-pocaimxyBauuly -
. PAA po3biraeTnlst. :

TTpaxaan 1, Posragsemo pan

R SIS O SR
T+ﬁ'-i'_'l-z-s‘*'-""-’"f-z-a-...-zz.-"_]'"“-



Mu M'aeuo
TS S 1 -
S P T Pt L S K R iy §

TOMY o _ :
. Upid - 1.2.3...,-n 1
lim =R =l T T ,,'_‘.ﬂn-i-'l

a uepes Te wo 0< 1, To wa ninc'raal osnaxu llanauﬁepa M4 pO-
6HMO BHCHOBOK, IO PSA 36Iraerbes.

My no6Gaudmo jaaj, WO KOAH 20 CYMH UbOre PsAYy xOAard 1,
TO MICTAHEMO HENEepoBE HYHCAC ¢ — OCHOBY CHCTEMH HATYPaibHHX
aorapegpmin,

Npuxaan 2. Posragueso psg

T+r§+_§+..‘+h—+.'--'.

Mu Maéuo : . '
S P
R E R ATEN
TOMY ) '
1lm%gnm2—~— 2,

o fhn +’I

a lxepes Te mo 2 >1 'ro 3rizu-zo a 03HAKOWO ,D.a.aauGepa pobuMo
BHCHOBOK, 10 AR PO3OIFRETHCA. . . -

Linkom npupozmo aatlm'&‘rn, mCl Twmna cxaaam fIpo pax, AAs
AKOTO

1im okl 1?:.

n-nco o

Ha ue sanmamxﬁ noaoxilrsts SIAMORICTH TAK: NPR BHKORAHRI
333HAYeHOl BHINE YMOBH DAL MOXe K 36ira'rncb, rak i posBiraTuch.
IlepexonaeMocs Y HbOMY H3 npaxmgx‘ >

Mu Bxe 3naemo, mo rapnoninnaa pxux :
gttt

g psa poabixnuft. IlpoTe, 248 HBUTO

utkl-......
,H{E 5 Hmn-!—l

3 gpyroro 60Ky, AAKIIO MH POSIARHEMO DPfa oo

1 1 R :
r2h+'§l__§’+'_-“_+ﬁ(n+1)+"‘!'
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10 | EnA HLOTO TAKOX MAEMO-
Bt n{n4-1) :
lim =lm 5 = 1.
g0 W - pmeo (n+1) (n+2) _

l’Ipo're,_' uefi pag, K MU 3apas RoBeaeMo, 30iraeTncs,” Hlotj'- ne- .
pEKOHATHCD y 1bOMY, 3ayBAXHMO, IO - :

! —_

1
n(n-41) n

a TOMY CyMy S; NEPHIHX 1 yieHiB PO3JAAYBAHOTO DALY MOXKHA
3aNHCATH Y BULJAAL - ) S : ) :

L MR e

B
n+1

POSKPUBRIONH AYKKA | BHKOHYIOUR CKOPOHEHHS, MH [epexo-
A8eMOCh, 10O ' ' e

Clc g 2'1';.
S;;:v;i—n—-—“—'"-*_l,

apiaku GesmocepefHbo 3POSYMiNG, mO." HDH HEOONECWEHOMY 3DOr
cTauui n S, npamye xo rpaunnui {pissif 1), .ro6T0. pAR 36lraeThed.

Tipyra osHaka 36Dkuocti paxiB, WO FPYRTyETLCA, Ak 1 o3Haka
Ilazau6epa, Ha NOPIBMOBAHRE 3 TEOMETPRUHON -pporpecler 1 mo

- »

HareKHTh Komi, NOAAra€ B TAKOMY TBeDAMEHHI: .
O3paka Kowi, Sxumo aAf pany
. I l\ll—l-'ulg—l-'.....”}—un;l‘.;....:
Fpanvis KOpein & - I CTCHRUE 851 19 NAcHa icHYE j Aopintiloe
AKOMYCH unCay L )
- ‘ - my @, =1,
To .y -sumaaky (<1 pax abiraerscs, a npn {>1 psa po3bl-
Capasal, dxmo € rpapgus Vi, 0, fike 6 Mare He 6YI0 &
NOWHRAIOWH 3 AEAKOre p, MATHMEMO
| l—e<Van<l4e n>p.
slkuto {< 1, M¥ MOxeMO MPHOYCTHTH & HACTIALKHE MAaJHM, 1t0
t4< sce me Menme 1. Tlokaagawoun [-}e=r, uMaeMo, OTXe,
r<id : :
. L Be—— . -
NVu <y n2p
~a ue O3Havae, MO - .-
Uy <1, gyt KPPV, Hpez <1PTE, L,



OTXe, BACHH HAIIOro piaxy, noqnnaxona 3 p I‘O, MeHini yaenis.reo-
MeTprynol aporpecii :
- rr-!-ﬁ-+1+r1’+2.+....
Ane na nporpecis e sGlxuut psm, 60 r<1, 3BlACH BHIAHUBAE,
mo { nocnmxcysannﬂ HauH PAJ TEKOX a6iraeThes.

Y punapky, koau I>>1, My MOXEMO B3ATH & HacTIALKH Maiu,
" mo [—e Bce me Glapwe 1. [Jokaanaouu q=1-—¢, Maemo, OTXe,

¢>1

VYV >aq,
3

_Uepes Te mo

70 MH MaeMo o
“p> g8, Hpyq > grHL, Upy2 > e, L,
OTXe, SAeHH HAMOrO PRAY, MOUMHAIOUH. 3 p-r0; Stabuil wieris Teo-

meTpuyeol rporpecii
q’+c’+‘+q’+“+--.,

AKka € po3GhxEAM psuzou, 6o q>l 3 usoro po(muo BHCHOBOK, ILO
Hall paf Tex posbiraerscs..
[Tpaxaax 1. Posradnemo pag

B S S T
THEtEtte
IMprxAasmn 10 HHOro Gagaxy Komi, AicTademo
P T
Hmy wn=lim — =0,
A 1

a8 TOMY DiR 36iTaeTncH. _
INpuxaax 2. Posrassemo paa

O

3poaymiélo, mo

lim;/ U,= lim2ﬂ+1=2,

peico” 1

a TOMY DAA € posﬁhxmm. - o ’
3ayBaxuMo, IO, TaK CaMO X 1 SIS O3HAKH Jlanauﬁepa, BH-~

183 (0) s
lim 1/ tn=1
D=0 .



¢ cyMuiBBHM, TOOTO NpH sEkORaHul 1iel yMoBH PAX MOXe sK 36i~

raTHCb, Tak i po3GiraTuch. Cnpasai, And rapMoHiygoro paxy M#®
Maemo . ' . ' -

n . . T ' 1 O
,,‘f{:‘c, '/"\l’_‘ n_.lg,l/n o0 \ 1
1 _
. ! 1 _ﬂ . . .
INoanavaloud (E) =y, MH MAEMO

1 (1Y len
lga,,——-r?lg(n) n’

a Tomy limiga,=0, B YOMY MOXKHA NePEKOHATHCb, KOPRCTYIOUHCH-

RO X .
xo4a 6 npapnzom Jlonirans. OTxe, \g @, npaMye RO HYAd, & TOMY
‘came as mpamye X0 1, TO6TO - ' -

-
lim l/ '-1--.=4l.

ne B

TakuM HHHOM, ulii!pékdhanﬁ%, o KOMH
' Jim Vin=1,

TO K:JJ. moxe OyTH poaGikmmm, -
e, 3 Apyroro 60Ky, HANPHKAAA, AAs DALY

1 1,1 1
Tdbgtmtotmtos
M3EMO ' :
n i I
lim /%, == lim ]/-—_;m-r,
R—00 =00 n s
n

60 l/ﬁli npamye ao 1, a npore, nocrimxysannft pap sbiraerbes;

60 KOAY BiAKMHYTH NePUMi YJeE, TO B pazi, IO JHIATHECA, LACHA
‘Megmi slanopiaanx uwneHip PAAY

b1 1,0
yetaataattamm o
y 61K HOCT] SKOFO MH TEPEKOHANHCh, POSTASAGIUE MpEKAAM  He

8aCTOCORaHHA osnaxd Janambepa. _
TaKAM QHHOM, MH G2UHMO, IO NPH BHKOHAHH] YMOBH

my #n=1.
n—o0

pan Moxe GyTn K 36iKHAM, TaK i PO3BLKHHM.



§ 11 lm'erpanbna osuaka Kowd,

dasa psuxin, no AKHX. osnaxu Iiaaauﬁepa i Komi He uomna npﬂ-
®JIACTH, AOBOJHTHEA INYKAaTH IRIIHX CHOCOGIB, W06 3'ACYBATH M-
“TAHHA APO 1X Sﬁi}KHlC!‘B :MH BKAXEMQ ONHH MeTOZH, INO HPHKAA-
AdeThcd, NPABAa, JHiIe AQ PAAIB 3 MOHOMOHKHOCRAOHUMI YNEHAMH,
ajie IO € HAX3BHuAHHO 3pyufinM. BiH TPyBETYeThCH HAa TNOpIBHIO-
‘BaHHAI AZHOTO PARY 3 KEAKHM IHTErpanoM, BerHﬂ TPAHHIA AKOTO He-
-CKiHYeHHA.

Haragaemo, wo iaTerpan

f £x)dx

‘HA3MBAETLCA IOIMCHUM a60 -Taxmy, WO Mae cyms, AHIO f Rx)dx

BPAMYE. A0 TIEBROI . PPAHMA], KOAH b aeoﬁuemeno apocrae, B HbOMY

BUNIXKY MH yuomaemoca Luo rpanun‘lo noaaaqam-qepea f f(x)dx

OTxe,

ff(x)dx==limff(x)dx |
y TOMY BHNAAKY, KOJI!I H.ﬂ rpanuua iesye 1§om~1 X rpaBkul HeMmae,

“TO npo inrerpan f f(x) dx roBODATH, WO BIiK ne Mae cymi a6o mo

BiH po3bRAEmMbCR. -

Teopema Komi, axa gosnpage mimam PARM 31nrerpaaaun
TUTAETHCA THK: .

Xat f(x) roxarHa Pyaxula, cnaaHa i HenepepsHa, NOYHHAIOUH
3 NEAKOro 3HAYEHHA X =4q.

[Tpn uHX ymoBax psa

FO+HFOF . +f(n)-l_—_---

361raerbcs, AKULO abiraeTnesn iurerpna f f(x) dx, i maﬁmaerbcs,

AKI10 Hel inTerpan poaGiraeTbcs. _

Jag toro mob AOBECTH LKy TEOPEMY, POSIAAHEMO rpaq}ix PysK-
il f{x). 3a ymoBoo L PyHKUis AOZaTHA .Cnajge; NOYRHAIUM 3
x==a. KpiM Toro, NOuKHAIOYH $ &, BOHA RenepepsHa. PyHxuia Ax) -
Moxe OyTy Jiplle TOYKM @ HABiTH POSPHBHOIO, HANPHKIAA, Hes
OOMEKRHO- -8pocraty HaBKOAO AKOICH TQUKM ¢, 4K le 306 paxKeno
Ha pucymkY (pmc. 5). Jna Hac BakJHBO, WO npanime a . Qyuxuis -
f(x) cnanae 1 menepeppra.

BigmituMo #a oci aGeuue roukd My, M,, ..., Mp, ... 3 xoopna-
Hatamu 1,2,8, ..., %, ..., iHexah ke Haﬁueume ume gucao, Giapme:
.a ato piBue ﬁouy (Ha pHCYEKY k==3). ¥V toukax Ms, Mrs1, ..oy
My, ... HOCTRBAMO MHEPNEHAMKYAAPH AO oOCi aGCHHC A0 neperHny
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ix 3 kpupow y.= f{x). Xali A, ¢ Touka Ha kpuBifi 3 aBcuucow My;
toal il opamnata popismie f(n). [Iposenemo 3 ToukH A, napanens
A0 O¢i abCcuuc A0 AeperHHy 3. OPAHHATOI0, MOCTABJAEHOK B TOUNi
Mup1; xakh B, — TOUKa nepeTHay. 3posymino, MmO NPAMOKYTHHK
M, AB My MICTHTB RIOULY, OOMEXeHY KPHBOIO, ODAMHATAMY,
nposeAeHuMH B My i Mayq, i Biccio abeuuc, 60 3a yMOBOIO KpHBA
y==fx) cranae, i, oTkKe, MAKCHMaJibHAa 11 OpanxHara Ha Bsiapisky
MM,y 6yBe B 1Quui M, Tomy, uepes Te O BHCOTA POSrAANY-
BAHOI'G NPAMOKYTHHKa popisuwe f(n), a ocHoBa — ofuHHILi i, OTXe,

an0ma #oro AOPIBHIOE f(7), MU MaeMO

Mu+1 o
J 1) dx < f{n).
n
=1 .
Y4
4 8,
EC, -1? ‘4_
E .6'4_ AS
e e g NGB,
b S SN
i. m finng
Puc, 5.

Axwo ,uo,uan_lb ia__g_i__"l_"a_x_l_ NPAMOKYTHHKH, NGYHHAIOYH BIA TOYKH

Mx i no T1oukH Mppa, TO AlcTanEMO '

| M[f(ac).arx <SR+ A D)+ A,
R, '

Axe, 3 Zpyroro 60Ky, KO 3 TOUKE Auii IPOBEEEMO Aapaselb
D oci a6CUUC A0 MePeTHHY 3 OPRUHAATOK, HOCTABJACHOK B TOYN}
TO nicTareMo fAKyeb TOUKY Ca, 1 3pO3yMino, 1O HPAMOKYTHHK"
KCrlnyiMny1 uepes Ty X moHoTOHRICTH Qymxuil f{x) MicTaThCs

Epem_ml naomi, ofmexenol KpHBOIO, Biccio afcuHC | OPABHATAMH
ouxax Ms i Mayi. ToMy, 33yBaKHBIZH, IO BHCOTZ PO3IANYBa-
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HOTO NpsMOKYTHRKA € f(r{-1), a ocuona aHoBy AOpisEioe 1, anali-
ReMo
Mﬂ-l—l

f(n+1)< ff(x)daf

HOoAgI0NE m ueplnuoc'ri n.icwaueuo ana.noritmo' A0 noaepess
HLOTI'O Ce
Mll-!-l

D+ D 4 S 1) < Jras "

IMicas urx monepensix pOSer}laHb nepennemo Ao AOBelleHHﬂ
Teopenn Komi,

ko igTerpas f f{x)dx 36iraeTbea, e O3HAYAE, MO icHYe
8 ) '

& . ’ : .
rpaHdns luTerpasa f f(x)dx npr neobmexmenomy apoctanni b, Ue-
p'es 1e mo f{x) npnu “x>a ROJATHA, TO i3 3pocTAHEAM & lurerpan

f J{x)dx mowe TiAbky 3poc1'a1'n, a TOMY npu Bcaxouy b maeno

ff(x) dx & ff(x)dx. ‘

BBiJ.l,CH BHNARBAE, HIO, mce 6 He GYJIO n, M4 MaeMO
"'"ll-{-i :

[ rdx < ;ff(x) ax,

a TOMY, yepes re o a <Mk, TO

fe+ D+ R+ A A+ < J Rx) dx <ff(x)dx
3BiicH BUOAHBAE, IR0 Y PAAY | -
S+ D FE+D .. finy .

BCi WieHR SKOTO AORATHI, TaCTHHHI CYMH MMMIAIOTHCK oﬁuemenuun_
a me, K MW 3HAEMO, aa&eaneqye frioro 36ixknicte. Orxe, 1 pia:

JIORS ()RR (OSSR () N

mo BinpisHgeTscd B MONEpeARhOrO AOAABABEAM CKIHUECHEOTO YHCAA
JORanKis, -Tex 36iraerbcd, Taxnn YHAHOM, UepIma HONMOBKHAE Teopeuﬂ
Komi nosenesna. o )

l'IpHnycruuo 'reuep, 1O f f(x)dx HE Mae cy'ri ‘-Iepea TE m.o.

- flx) I.LOIL&TH& 10 f fix) dx 3pocrae paaou 3 b ﬂmuo f fix) dx ne._'
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4ae cyTi, ue OsHaya€, WO f f(x) dx neobmexeHO 3pOCTaE PAsOM 3 b,

. . a .

50 KO/K 6 Bil, 3pOCTAIOH, JHIIABCK OGMEKEHHM, 70 noBHHEH 6YB 6H
IpAMyBaTd A0 NeBHOi rpaHdul. 3plncE MH POOGHMO BHCHOBOK, WIO
LPER] T Mpga

f fix)dx, a oTxe, i M{ f(x) dx, mo siapisugeTsca BiA BbOrO Ha CKiH-
[ . y ] . C
geHHy BeJHUHHY, MOBHHEH HEOGMEXKEeRO 3pOCTaTH npn BeoOMexe-

HOMY 3pocTaHui 7. A Wepes Te IO
_ Mats

)+ flk+1) 4. .. +f(m) >'.Mff(x) dx,
. . *

TO YaCTHHHI CyME DALY .
| R+ fe+ D+ )+

gep6MeKEHO 3POCTalOTh, @ TOMY DAX poaGiraeTbcsa, OTie, 1 mep-

picandt piaj _ :
f(l)+f(2J-l—_.--+f(k)+--_._+ﬂn)_+_.-.

Tax0X poabiraeTbed.

Takum -4uroM reopesa Kowi uinxou. noBeAesHa, -

[okaxemo Ha OPHKAAA], AK 11 NPHKAAATH A0 ROCAIRMEHHS
36xkB0CT] REeAKOro AAHOIO DHRY.

Xak jpaHo DX

1, 1,1 1,
'ﬁ+2—p+§+---+§+-.-u

je p-—CTaAe NOAATHE YHCIO. : _ _
3aypakuso, mo osHaka JlasamGepa B HLOMY BHMAAKY Hiq0ro

me nae, 6o _
. »
: . Ha n
um it =]im(-—-——) ==1,
Cpeoo B pooo n—+1
Tak camo i osnaxa Komi mizoro ne xae, 6o

n 1 .

CnpoGyemo OPHKAACTE TYT TIIBKAINO ZOBEAERY TeOpeMmy Koni,
Jiaa uporo poGepemo ¢ymxuiio f(x), MO 3a8J10BOJNbHAE YMOBAM TeO-

pemu 1 Taxy, mob f(n}='$. Sxmo Mu posrasneno pyuxiio fix) =

: | ' : .
==, T0 N06aYMMO, MO BOHA AOAATHA L/ BCiX JIOZATHHX 3HAYEHD X,

menepepBHa BCIOAH, KPIM TOUKE x==0, 1 cnajae npH 3POCTaHHI X
{60 p> 0 sa ymMoBOW).

MH 6auumO, MO 34 & MOXHA NPHARATH OyAbsiKe AOZATHE YHCIO,
manprkaal, @ = 1, i 7oAl PyHKuis 3ag080ApHAE BCiM YMOBAM TEOpEMH,



3BiacH BHOARBAE, MO po3rasanysanall pax abiraeTbcs abo posbira-
€TBCA, 3871€KHO BiA TOro, abiraersca uM posbiraeThes inTerpan

o
1

Tyr nosesieThcs -poar:iany-’ru OKPEMO ABA- BHOAAKH : KOJH p=1
i koan p £ 1. o : L
Akmo p=1, mu MagMO CnpaBy 3 IHTerpaaoM
. o

fdx o
1 -

4 b
JE = o [y
oA S

Ane sepes Te mo

(=]
dx B ' : ) . ~ o
a ToMy = Wwo UIKaBHTL Hac, posGiraerscs. 3BiACH BHNJAKBAE,
i

110 1 Ham pax upk p==1 pésGiraerscs. Lie iiinkom noromxyerncs

3 panime: BiIOMRMN naw PairTann, 6o fipy p—=1 pax neperso-
ploerbca B yxe BIAOMHR Ham rapmonlymufl: '

1 1 1 ] .
T+§+g—|—~o+g+nu

posbixuicTs sikoro Gyaa pamime Zosepema. |
Posrasuemo rtenep BRNAROK p # 1. B HboMy BHNAAKY ME Maemo

& . »
dx 1 1 1 (1 ._1)
o l—p @S T T\ )

~

1

Hii# TOro mo6 RisHATHCH, YH IPAMYE IeH BHPA3 RO rpauMii,
KO/H b HeOOMEeXeHO 3pocTae, PO3NIAHEMG OKpeMO BHMAafOK p > 1
i Bunagox p <1, s . . , '

ko p > 1, To =1 IPAMYE 20 Hym npH HEeOOMEMEHOMY 3pO-
CTaBHI b, i, oTKe, - S A
. . o =B - b :

T L
xP .—b—orcl?o Jx# p—1°
1 o1 ’ ' :
Otxe, B unoMy sunazxy imrerpan 36iraéTocs, a Togy i{pan
Cwtetgtetnte.
36iracTocs npr g 1. - S
30



P HeoBMemeHO 3pOCTaE MPHE

. i
Ko.mm D<p<l1, 1 =

o0

. S o dx :
HeOOMEXEHOMY 3POCTaHHi b, a ToMy iHTerpa’ f 7 po3biraeTbcH, a

otHe, i pax

1,,+2,,+...+ L.

poaﬁiraerbca npu 0<p<1 A S

Jlo uboro MOXHA JAOAATH, LXO KOJH p<0 TO n«# 4AeH pALY
He NpAMYe O HYJAS NIPH 72 HEOOMEXeHO spoC'ralonouy, { TOMYy pax.
Tex po3biraeTocd,

Pesrouyloqﬂ BCE cxasane, MOXEMO 3p06mn TaKHA BHCHOBOK
pHA

1,,+2ﬂ,-1-...+n,, -

a8biraeToca npu Bcauony p>1 ipoa6iraerbcs npHa BCAKOMY p < 1.
Tenep MM MOXeMo HaGaratO IMHPIIE NMPHKAAXATH TEOPEMY NpPO
NOpIBHIOBAKNHA PHAIB, 60 MaeMO B CBOEMY pO3HOpAjLKeHH] Oesiu
paaiB, MOBEAIHKA AKHX BiZOMa: CHpaBAi, HAAAIOYH UHCAY P PISHHX
BHaueHb, MU JICTAeMO pisHi pAaH, 3 YJACHAMH. sumx 4acTo 6ysae
JAerKo NOPIBHATH 4JEeHH JAHOTO DPALY.
. Hanprkaax, pO3raASHEMO PAN

nl , In2 nn

V—+V2+ +V +"’°

Hi oamaxa HanamGepa, Hi o3naka Komi ne R03BOAATL CYRUTI
mpo #oro aSixmnicte. Ade kbiu MH nopimmeuo fioro 3 pAAOM '

Tttt

_n_oﬁa_qnuo, IGO0 BiH NOBHHEH posﬁvi'rawcs, 60
lm 1 1
==, R>2,
I/n Ve % 2
'liﬂh-'
| It gl +”_
1 2 22 32 nz

POBHHEH posdira'mcs y HacaifoK TIABKHMIO JAOBEAEHOrO, 6o TyT-

|

NS =

3 3



[Tori6xe A0 UbOro MErkQ ZOBECTH, MO PAA

1 1 1
B _1-2_-3+2-.3-4+""_‘__n(n+1)(n—{—2) Fee
3BiraeTbes, 60 uaeru foro MeHmi yneHiB 36KHOrO pany
1, 1 1. -
ﬁ+gi+""+}_;§+_""
60 TYT pe=3.

HaBepemo me opun npmula,u Ha 6esnocepe1me NPHKA4 AAHHA
"TeOPeMH Komi Xaf. p.ano psm _

smaFamst +(n+1)ln(n+l)+

SIKIO MH TOKJ8KEMO f(x).— l:lx, 10 dynxuia f(x) a1 3ua-

 <eHb X, Gmbmux 1, 6yae mozarHolo, HEnepepsHOw i cnagHolo, [To-
KJ/aBIIH, nanpuwlan, a=2, Wi MOxeMO Ha mifcTasi Teopemn Ko
‘TBEPAHTH, IO PHX 3a3HABATHME 3MIH TaK Camo, sK iHTErpaa

]

f ax
xinx’

Ase

L]
fdx lnlnx/=lnlnb—lnln2
xinx

4 TOMY npn neoGuexceuouy apoc'raxai b Bin aeoﬁuemeno 3poc'rae,

dx
1, OT)KB, fx nx He Mae cyri. Saincu Bﬂnnnsae, mo poarJlilﬂ.yBamm-
pan posﬁirae'rbcm |

§ 12, ﬂpo nepecrmannn ueuin puy.

Jana paais 3. JAORATHHMHE Y/ICHAMH .uincne TaKe Hansanqaﬂno BaX-~
JUBE TBEPIMEHHA: =

Cyma s6ikunoro pasy 3 RONATHAME SACHAMU HE 3AACHUTH Bix
NOpsAKy uaenis pagy, abo, imaxuwe, xBa pARAH 3 AOKATHHMH '“Wie-
HaMu, U0 BlapisHAOTHCA 'rinblm nopsmxou cnon HAenisg, MaTh
onny B TY X Cymy.

Hacamnepen wam -rpeﬁa 3acyaa'm, o came’ MH posymieuo m
CNOBAMM : LABA ALK

(“’) H1+Nq-|—.-..—-|—-u,.—|—...
© I T I

BlAPI3HAIOTHCE TIABKH nopmuoﬂl csoix uaeniz®. 14 nporo Hacau-
mepel 3aypaXKuMO, IO KOAH B OKHOMY 3 LMX paiie e 6eaain oada-

R



' KOBHX uJseHiB, eiAMiHHEX BiJ HyJAd, TO Takul PAR NOBUHEH PO36i-
' raTeCh, 60 TOAl Boro n-fi uieH HE NPAMYE A0 HYJA LGPH HeoOMe- -
WEHOMY 3pocTtasni 7, ToMy SKmO 3a yMOBOIO TEOPEMM pO3I/isaa-
' IOTbCHA TINBKH 36LKHI PAAY, TO MH MAEMO NIPABO BBAXKATH, MO KOXHUHA
pag MOXe MaTH TLTbKM CKiHYeHHe uMCJe BIAMIHHHX BiJ HYJXsa OjHa-
koBHX unenis. llogo unenis, piBHUX HyJeBl, TO IX MOXKH2 BIOIKHAYTH,
60 BOHH He BIJIHBalOTh Hi Ha 36DxHICTH pARY, BI HA AOrC CcyMy.

BeranosuBIrg e, MM MOKEMO CKasaTH, 1o Asa pazu (u) i (v)
‘BIAPI3BAIOTHCA JHINE MOPAAKOM CBOIX 4JMEHIR, SKINO KOXHE YHCAO,
"AKe € YJAEHOM Nepiioro pAAY, BXOMHTbL TAKOMK 1 B APYrail pax,
i a0 Toro CTWIBKH 3K paam i HaBMAKH, BCAKE YHCAO, L0 € YJEHOM
Apyroro psaxy, dirypye i.B nepmomy, i A0 TOro 3HOBY CTiJbKH X
pasis.

Ham rpefa posectd, mo xonu psax (w) 36iraetocd, TO pup (u),
AKHH BiZDI3HAETHCA BiA HLOTO JHLIE NOPAAKOM YMAEHIB, TaKkoxK 36i-
raeThesl i Mae TY X CyMy.

‘Cnpasni, xalt s, € CyMa n nepuux uieHlB papy (). Uepes Te
IO KOXHHA 3 IHX WICHIB HEOIMIHHO € SKUMCH yneHoM Paxy (v),
*T0, B3SBHIH JAOCHThL BEJHKE 4HCJAO, Xalf m, mepmHEX 4AeH{B LBOro
PALy, MH JOCATHEMO TOrO, WO cepex HEX OyAyTs yci ‘mepuwi n
uneHie pany (u). flkimo on € cyma m nepmmx waeHiB papy (v), To
MH, T2KMM THHOM, GaYMMO, IO NPH AOCHTH BEJAUKOMY m

$p < Om.

Ane paa (v} 3a yMOBOKW 306iraeThesd; xaﬁ V — froro cyma. Hepes
Te Qe B¢l yaeHm pagy (v) ,uonami TO oy << V npm Beaxomy m,
a 'rouy

sy < V.

Mu nepexonanuca mo Bcl yacTHHHI cyMH papy {#) obmexeni i
ge Glabml -V, ToMy pax 36iraerscs, i fioro cyma U nopsuHa 6yTH
MeHma abo xopismosaTa V. AJe vwepes Te MO MH MOrad 6 npo-
BeCTH Bcl TI XK MipKyBauss HAas pa,u,y (v), mr nepexorasnca 6, mo.
VU BBmcx BunIHBaE, WO U=

§ 13. flpo abGcomoTHy i ymoBHY 36imHiCTh.

Hoci mu posraazasd TWIbKE paaH, Bel YIeHH AKHX AOKATHI.
Bce, mo 5}’.&0 Npo HHUX CKa3aHO, MOXHa OyJ0 6 WOBTOPDHTH JAS
.pazis 3 Bli'eMuUME wAcHaMH, ane me OyJa0 6 soscie jgapemuo, 60
ORMH 3 UMX BHNAAKIB 3BOJAMTLCH AO APYFOr'O IIISIXOM MHEOMXEHHH
acix uaenie Ha —1; BiZ uHporc Hi 36ikHlCTB, HI PO36imHICTL - He
auinaTeed, TiAbKH cyMa 3MiHHTL 3HaK. Posrasz pajis, y saxkEx yci
YJACHH -OJHOTO 3HaKa, KPIM XefKUX, BPE CKIHYEHHOMY .49HCII, TeX He
Aactb mi¥Oro HOBOro, 60 npH pO3B’d3aHH] NHTAaHHA npo 361kHiCTH
a60 po30lXHICTh 3BAXATH Ha Ul YAHH He J(0BEAETHC S, SIKIO FPONOHO-
BarkA pajx 36iraerTpcs 1 AKMDO, HanpEKAafg, yci ROro wiend, xpim
CKiHYEHHOrO YACAa, AOKATHI, TO CyMy psAAy RICTaeMo, SKILO am}m'ru
3 papy, CKAafeHOTO 3 CaMMX TiAbKH NOZATHUX 4AeHiB, cyMy aﬁco—
Jm'mnx BENHRHH B'eMHAX YJeHIB.

3 2060, Yeopin panir . . ) . 33



‘TakuM YHHOM, ICTOTHO HOBE MH MOH{eMO OJepXaTH TiIbXH TOAi,
KOAH Gy,tLeMO posradnaTi pﬂzu[ mo Micrats Geaalu nonamnxi
6e3siu BiA’eMHHX UYJA€HIB,-

Pann rakoro poay noiiafioTbCA HA ABAa KJA4acH, ICTOTHO BillMiHHHK
OHHH Bill OAHOTrO, A0 pPOsrAsAy SKHX MM 3apas I _nepefiremo. .

Xalt Mu MAaEMO DAL

u1+li3+...+un+

PosrasHeMo BOgHOYAC i3 HEM paj, cmanennﬁ 3 a6como'rnm
BeJHUYHH uMeHiB JaHOro paxy, TO6TO

B C NS SR PR W

[lefi pax 3 NOZaTHMMH 4YJeHAMM MOXE AK 30iraTHCb, TaK i pos-
6iratnce. BregeMo rtake oaﬂa'-xemm, faKe z(ani Bimrpana'mme BaX-~
JMBY POJb.

Pan

“1+“2+ +"'l

Ha3uBaeThee a6como‘rﬂo ‘36iwHuM, almm 361mrbca psA.
R R P ol L b o

ckaajennil 3 aGCOATHHX BeAHUHH noro 'lJleHlB.
Koan x fauuft psa

u,-—l—u2+...+u,,+.

80iraetbest, TOAI 9K pRA, CkAaZeHARA 3 aﬁcomomnx BeARYRR fioro
4ncHiB, posGiraeTbca, TO. po3manynauuﬁ pg,u HA3HBAETHCH YMOBHO
36iHUM.

Hacamxnepez ug - nosum Bnnpannaw uasny »a0CONIOTHO, 361-
HH{®, TO6TO JOBECTH, WO PAA, AKOMY MU 3apas AanW TaKy HasBy,
HacaMmepcy €. 30GDMBAM y paslllie BKa3auOMY pO3yMiHHi, iBaxme
Kaxyud, 10 Y TAaKOrO pAAY CyMa 7 NeDUIKX WieHIB NpAMye 10
nepHOl rpanMLi, KOJH % HeOoOMEeXEeHO 3POCTaE.

106 NepeKOHATHCh Y IEOMY, CKOPHCTAEMOCh 3 TEOpPEeMH Kowi
Ky, X0Y i Oe3 KOBeAeHH:, ME Jaju B § 8

Jas toro mob pax:

u1+uz+ A

6ys 361>mmm, Heo6XiAuo 1 HOCHTH, W06, ke 6 Magze He Syn0 10~
JaTHE HHUCJAO &, MOXKHa Oyao 3HaliTw Take YHUCIO N mo ,zum Bcix
nz>>N 1 119 BCIX witex p

lsn+p—5n b<le,
TYT s, —CyMa 7, UepImx. yeRiB, POSTASAYBAHORO PHAY, 3. TOMY
. _S..H,-—s_,,, = Ugs1 Hn+2+...—l—u,,+,,.
. Maemo | S

|sn+p—sn1~—lu»+;+m+. ity < - ltntal . il
. |



AKIMO MY yepes oy NOSHAUMMO CyMy 7 mepuinx u/eHiB. pagy

_ R Lo S S M S
TO, OTXKe, :
[Sntp—Sn| <|onyp — .
" Ane octanmmif pax, 3a yMOBOI0, 36iraeTncs, 60 RamMA pax € pag
a6CoMOTHO 36ixHKA, a e 03Hauae, Mo a6iraeTbes pan a4 | u, |+
+...4J@ul4-... . Tomy Ha mizcrasi TeopeMu Komd Moxua craep-

RAKYBATH, WO KOJH e faHe, TO SHaRACTHCHA Take N, mo o =—o4) < e
AJs BCAKOTO 12> N | aad Bedxoro uisoro p. Ane toai . .

[Ss+p‘—*snf<|°n+p‘—"°n | <e,

a.ue it JOBOAHTH, DO .uocni;_u}i;ynaauﬁ Pan 36iraeTnes. I
TaxuMm uuyoM, Mu IEDCKOHAANCA, MO BCAKHA abCoaloTHO 36ik-

HHA pRA e psa 36bunui, _ _

- Iipore, obepnrene Taepnmeﬂuﬂ.uenpasunbne: icuyioTe puan, mo
36iraioTecs Ges TOro, oG 36iraTuck aGeoMOTHO. CaMe muM psnam
MH I 1aeMO H23BY YMOBHO 36iXHUX paxie. o6 nepekoHaTucs
‘8 ICHyBaHui Takux PAAIB, MH BHBYHMO Tak sBani 3Haxofnouepexsi
:pﬂﬂ.ﬂ-. . . T

§ 14. SHaKohaERRKBT panu.

Pan nasupaernia SHaKOMOUEepeKHAM, HKINO FfOro 4/ieHE RoYe-
Pexmo TO NOAaTHI, TO BiX'€MHi; TakuMm 6yne psan .

Mty ity — g L (1

e BCi waeBH #;, u,,..., Uy, ... JOJATHI, : _
Biarocuo smaxonoue GXBEX 'DAlE MOXHA IOBECTH TaKy Teo-
eMy, MO Hazsexuth JleRGninoni. .
‘Ao B SHaKONOYEpeHHOMY paxl -

: “1-—“2-_1-%—-*%4----_-}-(— 1y g, 4. ..
MaeMo : ' _
Mo . 20>...

lima, =0,
Takui psx 36iraeTbhes.

Crpasai, NPHITYCTHMO, 0 ui yMOBH BHKOHam, i Fo3rngauemo
Sop IEPIIUX 211 41eHIB pday. Mu moxemo i 3anHCcaTé B ABOX

Son = (u.l _—ua)‘l" (1 ""“4) T S (g — lén)

B1n ==ty — (g — Ug) — (iy— Ug) — . — (222 — t3n 1) — tap,
' a5



B KOXHIf 3 IHX pinuocren -yl AYKKH A0AATHI B HACAIXOK YMOBH .
I 2 tes1 TPH BCAKOMY % 3. mepwol piBEOCT! 3pOSyMIIO, WO

S >0
IR . '
San == Son—2 + (Wan—1 — Y2u) > S22,

TOSTO MO NOCAINOBHICTD BEJNHUHH S € 3POCTAICYA NOCHIXOBHICTH
AOXATHEX uMcen; 5 Apyrol GOpMyaK BHAHO, HIO BOHA O0Mexexa
3BEPXY, 60 Sou-<#y. OTHKe, MpH HEOOMEXEHOMY 3DOCTamHl 7 Cyma
s2, npiMye xo neemoi rpamuul S, nomardol abo pisHOi mysesl
Aae pisHICTD : . :
Son+1 = San—+ Hont1,

B AKIH Hgpyeq NPAMYE X0 HYJAA IIDH HeoOMeKeHOMY 3POCTaHHI #,
IOKA3YE, 1IN0 Sppyt NPAMYyE AO Tiel X rpaxuni S npu HeoBMExKeHOMY
apoctannl n. Kineus -KigueM ME MOXEMO CKasaTH, IO Sp HDAMYE .
40 S npa HeoOM@XEHOMY 3pOoCTaunl n, OTXe, pPsA abiraeTsen i
mae 9HCAO § CBOEK CyMoOw. MH, KpiM TOro, nepexoHanxcsd, WO
0 S u,. Bunanok, koan S==0-—rpusiaasuufi; y HbOMY BETIAAKY

Uy == o, l_lszul, ...,- Won 3 =Womyess

Skmo. Mit BI3BMEMO Tepwi n uieHIR paxy, TO OCTada psAy €
(—1)rn, Be _ S
rn_=un+1—"un+'2+ Unis—Unia—+.ov -

Mu 6aurMO, HIO PAN AAR F, € 3HOBY BHAKOHOHEPEKHHH i TaKHA,
(0 3afOBOJLHAE BclM yMoBaM TeopeMH. TOMYy MH MOXeMO CKasaTH,
10 0K ra < tnsr, IPH GOMY 7w =0 TOAL. KOAH x4 == Upi2 Vnid =
= Upidy ..+ « LIEE BHNAAOK uepes. Boro TpHBIaNLHICTS MOXKHA Bif-.
wunyTH, OTxe, 0<rn K ipst; TOMY DIBRICTD .

S=sp+(—1)ra

noKasye, Mo, 3aMigHBIIH S Uepe3 §x, MU GepeMO HaOGA¥ KCHHS 3 He-
1OCTa%elo a00 3 HAaABHMINKOI, 3a4€XHO BIX TOro, 4u OyAe ocTaHHIA
3 HeBIAKHHYTHX WACHIB RiXeMHUM IH NOAATHHM abox mnepuiMi
3 BIAKHHYTHX Wienip 6yne AOAaTHHM M Bil €MHHM. ,

[loMunka, AKy M# POGHMO, KOAM 3aMinsemo S uepes s, 3a a6-
COMIOTHOIO BeJHYHHOI MeHmA, HX nepmuit 3 BIAKHHYTHX gjeHis 1
onuoro 3Haka 3 muM. CyMa S Giabma sia OyAbAKOl CYMH S; 3 map:
auM iHAeKcoM i MeHma, HhK 6yAbaAxa CyMa §; 3 HeNlapHEM IHACKCOM.

$ik mpHKJaj PO3TAAHEMO PAX ' :

., 1 1 1l
1_§+§'—‘T+”'+(_1) ‘;.1+...‘

33, Teopenoio Jleftbuina bin 36iraeThes, Go -
111 1.
1>§>5_>Z>”'>;1_>“"

i B . fim — = 0.

a
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Slknio ME 3aX049eMO HAGAHKEHO OGYUCAHTH CyMY BBOro pany,
TO, B3fiBIUM Nepiui 7 AOro uneris, MH AicTaneMo HabGJHXKEHY BeJH-

1 ) .
YUHY CYMH 3 TOUHICTIO A0 el Npd YoMy SKIO 2 napue, TO

HAOAMKeHHS B3ATE 3 HEAOCTAYel, a AKLIO HemapHe, TO 3 HAZRHII-
xolo. Hanpuxaan, MH MOXeMO CKa3aTH, HI0 cyMa S uboro psay
6i 1'1 i' . k1 _1_+1_“5
ipma 1-—g =z 1 MeHwa Hik gT3=g-

[efl npukaan uiKaBuli THM, IO NMOKa3ye HaM ICHYBaHHS YMOBHO
3Gixkunx panis. CnpaBal, MR NepeKOHaAKCH, WO nOnepexHi# paa
36iraeTbca; ate pal, CkAanenu#t 3 aGCOMIOTHHX BEAMYHH HOro yje-
HiB, € - : : .

1+%+%+--.+:—;+--- -

Lle rapMOBIGHEE paj, | MR 3HAEMO, WO BiH PO36IrdeThbes.
Poarasigemo apyru#t npuxnagz. Xaf favo pag

1 ) DS
1"”?-“2+1-_2-3_'—."'-+-__("1) ToaTa T

o ubOre pERY MOXHa TpHKAAcTR Teopemy JleAGmina, ane xo-
BECTH [OT0 361MHICTL MOXHA A iHAKIUE : KOG MH DO3IAAHEMO j13:9:8
ckAafeHn#f 3 aGCOMOTHHX BeANUYMH AOro uaenis

1 1 -, _ 1 o
Mrrgthresteetrze o mte

TO NEepPeKOHAeMOCA, HIO HeH pAR 36iraeThcs; AOBECTH 361KHICTL
MOXHA X0vYa §.0pAKsaxanuaM osHakH Jlazam6epa (Mu BXe poarad-
Rand nedi pan y § 10). Touy sazsmmit pax e aGcoMmoTro 36imuuil.
Iportnaexno panosl, POIrASHYTOMY B NONEPEXNbOMY RPHKAAR, BiH
CiraeTeCs AyXKe WBHAKO, TOGTO THeba B3ATH JHIIE HEBEMHKE UHCAO
woenip, wo6 onepxaTy xo6pe HaOaHxeHus. Cnpaspnl, wa migcTaei
'KAQACHOTO BHILE NPO SHAKONMOUEPexH| PAAH MH MOXEMO CTBEp-
X¥BaTH, 0y B3ABIIM 3aMICTh CYMH PAAY CyMy AOro # mepiuax uae-
3, MH POGHMO NIOMBAKY, He Gixbiny- aGcomoTHOT BeAHYHER B~ 1-TO
WeHa. Hanpuxiaa, yseiBiDM cyMy NepmAx 6 wiediB, MH 3po0nMO
MO MHIKY MEHIY HiX - ) .

11
-+ 1.2.3.4.5.6.7 5040

§ 15. lpo mocratai OSHaKH 36imnoc-rfi.p'nnis.

Mu nepexoHanucs, WO paA MOXe iHOAI 96IraTHCH He TOMY, WO

floro IMBHAKO OPAMYIOTb A0 RYJAS, a TiALKH BABASKE inTep-
peAUil XORATHBX | Bif'eMHHX uYAeHiB. ¥ LbOMY OCTAHHLOMY BH-
LRV, AKINO TIMLKH pPAX HE € 3HAKONOQUEPENKHHM { TaKuM, AO AKOrO
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MO:XKHA DpUKAacTH TeopeMy JlehOnima, HeMae HIAKMX 3arajabHHX
uprAOMIB, IO AO3BOJAITH : CYAHTH HPO #oro 36ikuicTs aGo pos-
GimuicTh : JNOBOAHTBCA JAJS KOXHOIC DANY OKpPEMO MIYKAaTH THX
udl iHIIMX MeTOAIB PO3B'A3aHHA ILOr0 NUTAHHA:

Hapnaxku, pag psApiB, y HKHX 36ikHicTh BHKANKAHA HIBHAKUM
NPIMYBaHHAAM A0 HyJd IX UJeHiB, cnpaBa CTOITH AYXe MPOCTO: MM
nepeKoHyeMOcH B 1X 36DKHOCTI 3aBiAKH TOMY, WO 30iraeTbCA Psi
3 aBCOMIOTHHX BéNHUMH ix wienis. Hanpukaaa, pax - '

sin > sin3%  sin5 - sin@n—1) 5.
4 4 4 4
9 + '22'—_" 23_;“-'4— — on "‘I—.

e € 3HAKOMOYSPEe}HHM, 60 B HbOMY ' ABa NepIIi. UA€HH JAOAATHI,
npa manpmi Bix'emsi, notim smoBy Asa goaartui 1 T. A OTxe, Teo-
pemy JleRfmina 40 HLOIO He MOXHA NpHKJAajaTd. AJe KOAR MK
PO3TAAHEMO psAf, CKAAACHHHA 3 abCOMOTHUX BeAWuYuY HOro HAERIB,
T0 ue fyne pan ' ce o

1

1 1
2ﬂ+ 23,‘/§+~--+ 2n"/§+ :

. 1
IKUA OAEPKYEMO 3 FEOMETPHYHOL nporpecil i3 3HAMCHAHKOM 5 LA~

2
XOM MHOMXEeHHd BCIX 4yjeHlp Ha -_§; oTxe, ocTannifl paa abiraerbes,

i, TaKMM UHHOM, 3aianuii psj 36iraeTbcd aGCOMIOTHO.

Ormxe, B 6arathOX BuIagKaX NHTaHAS KpO . 361KHICTE PpAAY,
YJeHH AKOTO fIK nojatThel, Tak { Bix'emul, MOXHa 3BECTH A0 TIHTAHHA
npo 36iKHICTh DALY 3 CAMHUMH TIABKH JONATHAMH UIEHAMH.

Ins 6iapmoi scuocTi Mu 3apas cHOpPMyNIOEMO AEiKi TEOPEeMH,
0 AO3BOJAAITH CYAHTA NP0 30DLKHICTh PHAY | IO € NPOCTHMH BH-
CHOBKAMH BXe BLIOMHX HaM TeOpeM OPO PAXH 3 AOXATHHMH 4iae-
HAMH. . s '

KMo 9AeHH pajy

m+m+;+m+m

3a aGCcoNMOTHOW Beanunnolo Memmi a6o pleui BinmoBigHmM une-
Ham 36LKHOFO paLy . _

' a+a+4...+an+...,
A€ BCI @y @ayee.s@n,+- AOAATHI, TO RaHB# paf 86iraeThcd, i a¢

TOre a6CONIOTHO. : :
CppaBai, 32 yMOBOIO MaeMo

| #n )< @ n=123....
ToMy pfiA 3 ZOZATHWMM UJCHAMM -

iu1H"l“zl‘l‘o--"t'_l"ﬂ"l'_--_'_



Ha MiXCTABl NPHHUKHNY NOPIBHIOBAHES pazie (§ 9) nopntien 36iraTuce, -
60 pag a,+az+...+a,}... sa YMOBOM 36iraeThcs, 2 ue OsHa-

uae, MO AAHMR DA :
e L T SRS

36iraeTbea "AGCOMOTHO,
ITpuxkaan. Posrasnemo pax

sinx | sin2x . - sin nx s
12 +T+...+_F (ERE

Ie X — GynbAKe CTa’xe 4YUCHO. Hepes te mo |sinnx| <1, axi 6 He
8ymi n i x, 1o ' .

sin nx 1
n | S

Ane psig
1 1, 1
phgttmt..

€, AK MH 3HAEMOQ, 36ixxHuR, TOMY JAHR® paAx abiraeThes atcomoTHO.
. Tak camo osmaxm Hanambepa 1 Komi 10380AfOTh Ham Y ReAxdx
BUNIAJIKAX DOSB’A3aTH NHTaHHA NP0 36ixkmicTd paALy, HasiTh xoaM
AOro 4JeHH He ,uonami.\Hanan.nan, MH MOXEMO JOBECTH Taki msi
TeopeMu: _

Axwo ana paay

e P N T

MaemMo

fim{ %et1|
n—oo| Bn ?

BpH HOMYy o < 1, TO pug 3biraernca, i a0 TOro abconoTro ; Koan
p>1, To pan posbiraersca, _
i QH3MOriyRO
Sxwo ans paay
_ s+ a4,

MaeMo .
} P —
!im ‘/ { #n I =p
#-20 3 )
2e p <1, T0 pax 36iracthcs, i 10 TOro a6CcoNOTHO; KOMK K p > |,
T0 pan posbiraeTbhen. : L
_f_l.n+‘l'

=p, A& p<l, To 3a osnaxow Narams%

Copasai, axkmo lim
e

Gepa pax .. . o
RECTE oY B SN e B



a6iraeTbcqa. Te came Gyne ma mizcrasi ossaxu Kowmi, axima

lim v/ 1un]—-p, ae p< 1

R—oo |

Tomy mocaipxyBaHHA pAA B o6ox X BHNAAKax € abCOJIOTHO
36ixun#.

[Tfo6 moBecTH, WO PAN posGlraeTbcx 0pu p>> 1, He MOXHA OPO-
CTO MOCJAATHCH HA T€, WO B ULOMY BHUAXKY 34 O3Haxow Jlanam-
6epa a6o Kouri psana, cxnanenuﬁ 3 a6COMIOTHHX BENHUHH, € PO3Dix-
HHAl: MOXKe OyTH, O pPaA, AKAR MH BanaeMo, abiraeTbcd, ane
ymoBHO. [lpoTe, sixmo :

lim ot =p, A, p>1,

TO, MOUHHAKOYH 3 AESAKOrQ p, MH 3dBXIH MaTHMEMO
‘an+1}>|un|, nzp,

a ue NOKa3ye; IO WIEHH DPAAY, MOYMHAOHH 3 AKOFOCH MOMEHTY,
3DOCTAIOTE 32 abCOJIOTHOIO BeJHHAHOWL, i, OTXe, H-0 WJISH pARY
HEe MOXe [PEMYBATH A0 HyAs NpH xeoGMeaceHouy 3poc~rannl n;
TaKAM YHHOM, DAL NOBHEEH PO3GIraTHChb.

Auanoriqno, AKHLO

im VT, | ==p, ze p>1,
W

70 /| 4x|> 1, NOUHHAIOUK 3 REAKOro 7, a YoMy i |&sz|>1, TOGTO
SHOBY TAKH WACHM PANY HE MOXYTb MPSMYBaTH A0 HyJd; OTXe,
BiH posbiraerses.

Npukaag 1. Psx

cos— 4 cos3 cos(2n—l)4

sbiraeTncq, 60

u,..H = lim l/§3n=1<1.

Iim n—ocol/2 gt ?

f=¥C0

Mpukaapg 2, Pax _ o
N e

poaéiraei‘bcn, 6o

" o1V on—1Y . ¢
AP =Ii == |i ( ):=2 1.
tm =t/ (M) =) =2>

_4')



§ 16. Bxacrasocti a6comotHo i yMOBHO 36immux paais.

IMprnycTuMo, Mo B AKOMych psml

() wtuy a4
YacTHHA YMNeHIB HOAATHA, 4 YaCTHHA Bim'emmua.
Xaft _ .
(p) I pl»+p2+"'+pﬂ+-no
€ paa, CIKJlaﬂ,eHHﬁ 3 yCiX NOAATHHX YIEHIB pHAY (1), a
(9) it gtd oot gat...
€ pAj, CKJ4aNeHMli 3 aGCOMOTHHX BeJHYHH YCIX Big'eMHHX ujaeHis
pany (w). ‘ :

Hosegemo Taky tecpemy:

Slxmo pax (aa 36iraetbca abconoTHO, TO 06uaBa paag (p) i
(g), cknageni 3 fioro AONATHHX YAeHiB i 8 aGCOMOTHHX BOARYMME
fioro Bix'eMHHX uyneHiB, 36iraloThCR; KoAM M pax (&) 3biraersca.
yMOBHO, TO o6HABa psan (p) i (g) posGiraoTacs.

Cnpasai, axIm0 pax (®) 3giraetecs abcomoTHo, TO pAL

Gul) : 1“1|+I“2f+-°.-+|uni+-~-

s6iraetpes. Koan 3k 8 mporo 'PALY BHKPECJHTH BCI wieRHd, oo &
MOZLyNAMH AONATHHX WAEHIB pAsy (4), To pax, mo JHIIABCS, 36i-
HHTHCH 3 pAIOM (g). Ane BiH nOBMHEH 36iraTHCh, 60 KOAH B 36ix-
HOMY Dsixi, BCl 4/ieHH AKOro moxaTHi, yCyHyTH GYAbAKI YJEHH, TO-
DAL, IO JHIIHRCH, 33BXKAH 86iraTumMerTscs. OTike, psia (¢) 36iraeThes.
Ane Tax camo, AKmo 3 pAxy

Clz]) . - |ﬂ1|+¥aal+--"ff|”nl+~--

YCYHYTH BCi WJI€HH, 1IO0 € MOAYJAIMH Bix'€MHHX uJeH|B pany (u),
TO aictaHeMo psaj (p), i Tak camo, AR y NONepesELOMY BHIAAKY,.
‘MH 6auHMO, WO BiH 36iraeThes. B

IMpunycrumo tenep, wo pax () 3biraeTobca, axe ymosro. lle
O3uavae, wo pax (|#|) posbiraeTcd. Yepes te mo sl uaerd doro
AONATHI, TO PO3GiKHICTh HOre BHKAMKAHA THM, W0 HOTO YACTHEHI
CyMH HeOOMeXeHO 3pOCTalTh. Xal ox—cyMa n DepmHX YJIEHIB.
WBOTO pARY i Sp—CYMa 7 epmHX yYJaeuis NepBICHO JaHOTO PHAYy - -
#). Cepen wixenis paay (Juf) swaBretbes sxachk KiukicTs, Xait m,.
E}Lamnx, IO BXOAATb Y Op, I fIKaCh KiAbKICTH, Xaft B, Bim’emuux,

v

0 TAKOX BXOMATH Y op Mu MaeMO TOAI, nosnavawoun uepes 2, 1
CyMH m | k& nepmyx uxenis psigis () i (g): -

°ﬂ"=Pm+ri .

PPa UOMY m-R=n,
3 apyroro Goxy,

s’l = Pm - Qk)
Ak



G0 cepei n-pepwnx wiaenle pasy (u) Oyze m pomatuux [ % Bix'-
€NHHX, OPH 9OMYy 1l OCTaHHI onnm‘b y pax (1) e pasoMm i3 CBOIM
3HAKOM.

Koan n pouunae HeOOMEXKEHO 3po<:'ram TOmik TaI(O}K He-
OGMEXEeHO 3pOCTanTh, IHakme B PARi Oy/n0 6 Jaume CKiHIEHHe
YHCAO AOKATHHX a0 Jume cxiRueHHe 4HCAO BIX'EMHHX 4JjeHis, a
toal BIH He Mir O6u 3biratucw 6ea Toro, -mo6 aGiratuch abCcoaOTHO.

3eiacu Bunaupae, wmo m i k spocramm pazom 3 n. Aae uepes
T¢ o

__ % —5n
Ppn= o

On'— 8n

Qk“_‘_g'_’

NpH YOMY Oy HEOGMEKeHO 3pOCTAaE Pa’3OM 3.1, & S, NPAMYE L0

nesHol rpawuul S, 60 paxn (#) sGiraersca, To aBlACH BHI/IHBAE, IO
P i Qi HeoGMeKeHO. 3POCT2I0Th NPH HEOOMEKEHOMY 3DOCTaHHI m
ik, a Tomy paau (p) 1 (g) posbiranoThcs.

Taxum 4pHOM, MH 0ayuMD, IO KOAM HA AGCOMOTHO  3GiKHMA
DSl MOJKHA JUBMTHCH K HA Ppi3HAWO ABOX 36iMHUX pamis 3 A0
AATHHMH tmenamr, TO J:Jm yMOBHO 30{KEHX pAAiE Ue BiKe 6y;(e He-
NPaBUAbHHM.

3 ujeo TeOpeMOl HafimiAbHINIE MOB'M3aHE MUTaHHA WPO mepe-
CTARJAAHRA WIEHIB PANY.

JoBeneMo Take BaX/IMBE TBEDIKEHH: :

Slkmo psx 36iraeTncs aGcoaoTHO, TO HOro cyma He 3ANEHHTH
Bil MOPAAKY Aoro yaeHis, abo, iBaxuie Kawy4H, ABa abCOMIOTHO
36imui paaw, mo sip.pisumo'rbcn OA¥H BiA O4HOro JHHIE MOPAR~
KOM CBOIX 4ieHiB, MaioTh OAHAKOBY CyMY.

Cupaezf, Mu TiAbXumO AOBeaH, MO aBCOXIOTHO 36iuHMA pﬂzl
MOXHA PO3[/AKATH fAK PISHHUK ABOX PAAIB 3 AONATHHMH WIEHAMH.
SIkHXO MH HOYHEMO HEPECT2BAATH. SIKHM 34BrOZHO CNOCOOOM TIEHH
pady, -T0 BiAGYBATHMYTbCS NEPECTABASHHH B UAX pafax. Aje B
§ 12 Mu GaumaH, 1O B paAni, Bcl 4IeHH $KOrO ZOJATH, MOXHA 3Mi-
HIOBATH TOPAKOK 4YJAEHIB 4K S&BrOAHO, HE 3MIHIOIOUH HOr0 CYMK.
TaxuM umHOM O6HEBA PO3TAAAYBAHI PSOH MicAA NepecTas/IgHAA
MATHMYTh yce Ti Cami CyMH, a OTKe, i garMit pajx, IO € IX pisHn-
e, sbepexe Ty K CyMy.

Llieio TEOPEMOI0 MOXKHa xopncrysamcx: AAf 3py4HimOro oGunc-
JCHHA CYMH DARY.

Hanpukaan, akmo Aa’o. pga -

o @

TO MM TIEPEKOHYEMOCH B Oro abcotwoTHift 36ixHOCT], 60

S T NN
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€ paj, onepxyBaHu#A I3 cnagud] reoMerpuuHoi nporpecii wagxoMm
LepecTaBIdHHA KOXKHOLO 4YJA€Ha, IO CTOiTh Ha HENAPHOMY Micni,
' Ha cyciawe nmpaBopyu napHe, i HaBUAaxH. Aje B pazax 3 ACHATHUMH
Y/IE€HAMH HepecTasJdgTH YJACHH MOXHA, 1 361KHICTB pgd 1UbOMYy He
nopywmiuTbCa, TakaM uunoM, pax (2) sGiraetbed, a Tomy pax (1)
abiraerbcs abcomorro. Le n03soase mam MePECTABHTH HOro wieHH
AX 3aBrOAHO, 30KpeMa MEPETBOPHTH HOro B psa -

N Y AN, Ay Ay
@ —(5)+() -6) o) (i
a ueh pan € reomerpuqﬂa‘ﬁporpecia i3 sHaMeHHHKOM —_—é— i mep-

mHM q.r_ienuo_m —-%. Orxe, cyma pagy (3), a.omKe; | pmy (1) e

3BepHEMO YBary Ha Te, IO NPH OBexeHH] TEOPEMH MM KOpH-
CTaaHCh 26COMOTHOI 361KHICTIO qaHOrG pazny. [Toxaxemo, mo Teo-
peMa Bie He Oyje NPaBHAbHA, AKIIO psf 36ireThes TIABKH YMOBHO.
Inaxire. xaxyu, nepexonaemocs, mo s YMOBHO 36ixBOMY pami six
NE€PECTABMAHHA WIEHIB CYMa MOMXe 3MiHHTHCD. '
e moxna 6auuTH 3 TAKOro npakaany..
Posragreno pan :
: 1,1 1
- 5 +§_...+_(—I)"*_1';+... .

Pl

Mu sxe 6aynrn (§ 14), wo Bin 36iraeThCs, ane 36IraeThCst yMOBHO.
HNosuauamo wepes S #oro cymy. :

3pobumo Temep y mboMy paxi Take NepecTaBAsdHHs uYjediR: aa
KOMHHM HOAATHAM UICHOM NOCTAaBHMO xaibinl ABA Bix'eMui; My
AlcTaneMe” paj

- 1 1,1 1°1.1 1 )
O Ity —stsppto

a6o, inakue, .
1y 1yt o1y 1,1 1y 1.
_.(1—5)—4‘4'(3‘—6)_“:;+(§“m)_r2‘-+--- :
+T\3 0

BHKOHYIOUH BiZHIMAHHA B KOXHIA Ay, aHafnemMo

©

Nt

1,1 1 1 1
—iteTgtp— e



. 1 .
SKIO TYT BHHECTH 5 38 AYMKH, TO B IYKKaX AiCTaHeMG nep-

BICHI psA '(1), a ToMy CyMa BOBOFO PAAY {2) mopisuioe %S. Taxkum

YHHOM 3aBASKM [EepeCcTaBNfHEI0 UACHIB MY 3MEHUIAAN CYyMY PSAy
BABOE.

He cain BBaxatH, mo taxkuit Ha Aepmii NOrAss HaE3BHYAKHO NAPAZOKCaRbHUH
pe3ynsTar MM OACPXAAH 3aBASKH TOMY, HI0 MM CHE{aJAbHO B3RAW ,HEBHAIRH* PAK.
PiMan 10BiB, MO BAACTARICTL 3MIHIBATH CBOIO. CYMY BiA MepecraBAiHHE WIEHIB Mae
Gyabaxnit yMOBRO 3Giknnii pag. Biablte TOro, NEpecTarNd0uH BIATOBIAABRM CIOCOGOM
YIEKH YMOBRO 30lwHOro pAfy, MOXKHA ONepXATH OYAb#KY cyMy. Teopema Pimana
dopMYAIOETBCS TAK;

SIkno pag s6iraeTbcd YMOBHO, TO MOMXHA Tak NEepPEeCcTaBHTH Aorce wiews,
wol 3anoBO oAepwannii psn Mas SyAbAKY Hanepex sajaby CYMY; MOMKHA Ta-
KOX noGurHts ToOro, mof nermi pma Gye poaliwunm,

Hlo6 moBecT# e, posrisAEMo YMOBRO 30ixwuH psan

@) wmtuw. a4,
Xait '
(r) PPt tpat...
€ pAR, ckAaieBRi 3 RojaTHHX wieHiB pany (u), i _
@ atprt.e o+t

€ PAA, CKIaneHHy 3 aSCOTOTEHX BerwymH BIR'eMruX yaenis pany (u)

Mu mxe Gaumim, w0 ARg PRAy, nxuil 36irasTnes ywomno, obuasa psax (p) i (¢)
posbirairbes. , . : ' .

Xa#t M — Gyznsake SHCIO; ROBAAEMO, IR0, B3IUBUIM HAACHKMHM IHHOM NOPSROK
yjeHiB ¥ panl (@), MB MoweMo HOSATECH Toro, oS Roro cywa jgopisaiopana M.

Jlan nesHocT! mpRmyCTUMO, wia M — Rogatae sucao. Bissbmemo B panf (p) crtmkn
fepwux unehis, CKiALKH MoTpifHO mad Toro, mWob ix cyMa Oyaa Olmemsz udcnz AM.
Lle saBxIn MOWAHBO, 60 pax (p) posbiraerscg, a ToMy #oro vacrasml cymu Heob-
MEHEHO SPOCT2NTh Pa3oM 13 .3POCTARHUM IHCAA X wachis. Mi 0OyneMO CTeKHTH 3a
THM, 1106 geyln 6YX0° BSRTQ. TOUWMO. CTEABKY, CkiAbKM no?lﬁno, 106 NepeBHNIATH
M, ane He Ginpwme. lmakme kawyww, My BiseMeMo Nepunl 2 gdenls y paal (p), nps

HOMY
Prtpat. > M,

alIC KoMUY 6 MH B3RAH TibKH £ — 1 waeniB, TO Magu '3 me

: _ at Pt dE <M

Bianvemo renep y psal . :
(— ) —“11-02_“—-‘~_‘1n;"-" -
CTiILKM JIEPIIMX UReBiB, Xaif M, ckinibKH noTpifuo aam Tore, Hio6, Aoaasus ix RO
CYMH P+ pat...--pp MH opepxanu

C ntat A g, <M

Lle 3aBMAH MOXIHBO, 60 uacThhul CyMH ARy (—g) HeoGMeXeito 3pOCTaOTh 33

a6coM0THOW BeaxInHOW. [IpH upoMy MH nogfaemo Hpo 7Te¢, mOS YSATH uHCIO M

MiniManbnuM, TO6TO mO6 NpH MEHIOMY YHCH 4SxeHis psay (— ¢) nonepenus ®epis-
HiCTh We He Oyna BHKOHawa, HAKWE KakysH, 1ol

Ptpst- ot P— i~ =y =M
Micia DbOro 3HOBY BiabMeMo B PAAl (p) (3 AKOro Ewe ycywyTi nmepui & uge-

BiB) CTiupKM UACHIB, CKiNbKH 1oTpibHO, mo6, nonasmM X Ao cyMH py+p.+...+
1 Pp—G1—gg=+..— {,, MU  OREpMAIH THCAO, 6labwe Bix M, npn yomy
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nonfaeno, 4K 1 B Repinuii pas, moS JAS uporo. 6yao B3gTOo He Giibie urenis,. Hix
OTPI6HO AHN BHKOHAHHA wiel Heplenoctl. IlpRNycTHMo, Mo KX wieHla J, Tont

pt-pa-t-- . +Pr— G ~Ga—... =y +Pk+1 + Priat- ~-+Pk+;> M,
ane . : .
P1+P2+--6+Pk-41_9'2;-«-_qm+Pk+1+Pk+g+--~+Pk+£—-1~€ M.
Tenep sHoBY OpaTuMeMo 3 pany (— ¢) cHibKH uqaenis, CEMBKH noTpiuo, mof
ZopasaHus 1X 0 CyMH py~+pato..FPr——Ga—-  —Qp+PppyHPpyat

+ oo pryg 3MYCHIO IO CyMy craTH <M, i T. A _

Mu nmo gep3l GparMMeMO WICHHM 3 pady (p) i 3 paay (— ¢), CTEWAUR KOXKHOrQ
pasy, wob: 1) He BxABATH WAeRis, Akl Bxe 6yAu B3uT, 2) GpaTH TOYHO CTLIBKH Yie-
HiB, CKiNbKH MOTpiOHO, W06 OAEPKATH IUYKARY HepiBHiCTb, ane HEe Glabiue.

Mpouec no6yaosu peranosnennit. Josenemo, mo noGynosauu#l pax 36iraerscs
t Mae croel cymo10 3afiaxe yncno M. Cnpanal, SKIO MH BI3LMENO CYMY 7 NEpRIHX
qaeHiB KOOYyROBAHOTO HaMu DRLY, Xad a,, i slmaimemo 3 mel M, 10 plaraug o, —M
secKinyenno 6araro JJaSiB 3MIHIOE 3HaK; ¥ THX BHNAEKAX, KOAK BOHA NOMAATHa, BOHA
MeHila, HiX OCTagHIM RoJAaTH#H uked, WO MICTHTBCA B Cyml Ty 6o, xoam 6 uporo
He 6yn0, ne DOKa3yBaao 0, WO MH B3fMH RIAPRX RaaTo 6araTo JAOAATHHX 4aeHiB;
KOJH X plsHHUS o, — M Bla'eiz, To 1T aGconioTHA BEAHUHHA MeHHIZ, HbK a6comior-
Ha BERUYMHZ OCTAHALOIO BIX'EMHOTO 4KCHA, IO MICTHTBCH B Oy Aje gepes T wWo
wieny psaip (p) 1 (— g) npAMY©OTH A0 Wyas 8 MIpy 3pocTaHms ix lujgexca, 60 BOHH
€ gxeHaMy paRy (u), 30KHOTIO 3a YMOBOW, 1O 3Bi/ICH BRILIABAE, IXO {3 3POCTAHHAM £
abcomiorBa BenuuHHAa 95— M DpaMysatuMe 0 Hyu#, a Le NOKadye, Lo psm 306i-
raerbed i Mas uucao M cBoeio cyMorw. ’

Tax camo moxHa 6ya0 6 3Mycwin pagz poabiratich. Jus LbOro ACCHTL Y3ATH B
psaal (p) cTiieky qAeHiB, ckinbkH noTpl6rO, M6 Tx cyma Gyia 6lnbwa l, noTiM y3aTu
OnMH gAer 3 pagy (— g), noTiM y pagi (p} CEbKHM wieHiB, mo6, AoAaBmMK IX A0
BE ONepkauoi CYMM, OHepXaTH pe3yapraT, Ofipluni 2, HOTIM Y3ATH ORHE 9xeH 3
pany (—g) 1 7. 5. B paal (p) Tpeba GpaTu criapky yaewls, ckiabki HeoGxinHo, mof
NEePEeBHIETA 7, K& n NOCHNOBHO npobiraTume Bel uial 3Hatennd. 3podymizo, wo
onepwannii pan Gyae postikuum, 6o Moxua 3HaTH TaK] 3HAYCHHS 7y, M3, ..., fBeponns
KN AKX Sy, Spseny Spyeee eoGMeXeHO 3POCTAIOTh, 4 TOMY He NPaMY1oTh Hi RO

axoi ckfHuen#ol rpasxni.
. Jas kpaumoro poayMmiing MeToRy, SKHM AO0BeAEHa TeopeMa PiMaBa, po3rasiemo
KOHKpeTHu#t mpuxaam. INpunycramo, mo norpibno B paai

1P, 1. n—11
R I B h

Tak MepecTABMTH UM€HH, 106 CyMa HOro ROPIBHIOB2AZ SHCAY %

TMokaweso KilbEa BOYATKOBHE KPOKIB TOTO HApPOHECY, 3 ACMOMOrOI0 IXOr0 MH
Aob6'emocs MeTH. JIIA LULOTO PO3TASHEMO NBA PANM ;

o T gt g e
i

_ _ 1 1 1 1
@ TITETE T T

cknazesl 3 caMux nopatHHX 1 camux sia’eMHRX 4ACHIB MAHOFG pay.

B panl (1) Tpe6a B3aT nBa nepiui uienl, 60 XoAW & yamak TIABKK OXHH uieH,
'mqnepmnﬂﬂ 1, Wo memue g die CyMa ABOX HepmHX AeHis € l+¥3 =% > 72—.
He tpe6a 6patu Hinbiuoro gncia unenis, 60 BROX yme XOCHTL AXf TOro, mob omeps
XATH CYMY, G_Inbmy:-;f-. Takum avnoM aBa nepud waeHH pAAY, AKHH MH OyxyeMmo
ANy Th .

14 -
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.1 Taxox

Biavyemo Tenep y paal (2) cmouarky OnHE wieH, TOXI
' 1 1.3 _3
l+gz—3=5<7

_ _ 5 .
Omnixe, oagoro uaeda JOCHTL, W06 cyMa Oyaa BKe MeBiIa T BiabMeno 3HOBY

3 paay {1) qﬂean,'ndqﬁualoqu 3%—-. Uepes Te mo AOXABaHAS TiNbKH % HE HE
_ 5 ' 31 . 1 .
Ma€ YHCIa, blnbmoro T 605+—5-=-3—0, TO JOHNAMO Ine 7 ToAl picTanemMo
1 1 1 247
43 -g+g+r= 2M0°
) - 5 !
aje H e BCe lie <T;' ,u,onauo me g gepe3 Te WO

ur | 311 5
mote =

TO Giabine NOAATHHX YAeRIB Opath He 6yneuo
Teuep 3HOBY NMOYHEMO NOXABATH aux eum SAEHH. ,[lDCH'l‘b ,noxam TIABKH wWIeH

1
-3 , 60 TOAl BiKE MaeMoO

H"?I 2+++92%

[Tpyuuann bﬁuacaem; apoayniauii,

§ 17. Apucpmernani onepalm HaR puamn.

B § 6 mu 6aqmm, mo KOJIH IBa pRAH

&) ;';,%+@+m+%+m“

i _

(2) . .1’1+'Uz+...+‘0,3+

36iraioThcd, To 36iraloThCa i PEAR. - o

3 : (al+‘vi)+(uz+‘vz)+ +(u"+w)+.._'. o
4) (= )+l — V) (G — T+

OpH YOMY CyMa PARY @) e U+V, cyma paay (4) e U—V, e U
i V—cymn psgis (1) 1 (2).

Tenep, xoau BBEACHO NOHATTA aﬁco.nlomm 36inmoc1‘i 10 Teo:
pEMY MOXKHA JONOBHHTH TaK:

stcito paan (1) i (2) sbiraroTeca a6co.1m'uo, 10 i pmm (3) i
{4} adiraloTecs abCONIOTHO. .

CrpaBAil, MH MaEMO

]ua-}-‘vn[ | n| -+ Ua| n.=*1",'2,..'_.

s —va| N tal-[On] =" 7
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Ane uepes te mo paau (1) i (2) 3a ymorow aGcoawTHO 36ira-

WOTBCH, TO PSA
ley |40y [ oo 8a | | Onl 4+ -

€ 36ixuult, 3alake # BAnAMBae a6conoTHA 36IXKHICT pALie (3) i (4).
Tenep BHBYHMO AnR a6CONOTHO 36IKHUX psiiAlB HOBY Onepamio —
onepaunilo MHOXEHHS.

PH MHOXEHH] ABOX MHOrouseHie Tpeba KOXHHUHA WIeH O;HOTO
MHOTOY/JIEHA NOMHOXHTH HA8 KOXHAA YieH ApYroro MHOrogsaea i
pesy/bTatit AonaTH. 33 AHANOrIE 3 UWHM MOKHA OEPEeMHOKATH
pany. ,Jlo6yTkomM® ABOX PAAIB NPHPOAHO HA3BATH TAKHN A, akuf
OAEPKUMO, KOAH KOXHHE 4JeH OAHOrO pAAy NOMHOKMTH HA KOXK-
HAA uaed apyroro psaay i s omepxanux Ao6yTKie ckaacT psa.
Ane, aas TOr0 mwo6 He BUKOHYBATH LHUX Al GE3CHCTEMHO, MO NPH-
38€40 6 0 HEMOMAHBOCTI BCTAHOBHTH 3aKOH CKAAJAHHA UJAEHIB
HOBOrO pasy, mu 3pobumo rax.

Xatt
() Ryt ...+ tn+ ...
i
(v) V4 Vot... 4 Vu+ ...
ABa nanl psmu.

[NMokaanemo :

Wy == WUy, Wa= WU+ W0y, Wy= WV BaVy Uy0,

i Baarani
Wy = Wy Un + HoTu—y —I—u,'v,,-g + $es + laly

{ posrasHemo pan

(@) W+ Wyt eeit Wt

Paod w Hassemo dobymxon psdis (u) i (v).

Jaa a6comoTHO 3GIKHHX PRAIB MAEMO TEOPEMY :

Slkuo psau () i (v) 36iralorecs abeconioTho, To TX nob6yrtox e
abcomorno 36ihxunA paa, npu 9omy cyma W uporo psay nopis-
wwe aobyrxkosl UV cym U i V psais (a) i (v).

Jas nosenesua noawauumo uepea U,, Vi, i W, eianosiaso cywmn
A nepwHx waesis pamls (u), (v) i (w).

3aysaxumo, mwo W, MicTuTh 206yTOK OGyABLAKHX ABOX YJEHis

B (r) i (v), y akux cyma iagexcis gopiseoe n-+ 1. Tomy cyma
o MEpWHX 7 uyaenie paay (w) mictute 206yTOK GYABAKHX ABOX
saexis paaie (g) 1 (v), y AxkAx cywma ingexcis mepma a6o Aopisuioe
n--1. Ane xoau 6 Mu posrasayan n106yTox U,V, 10 3nafiuaun 6,
o BiH MicTHTh AK ycl ni wiaenw, Tak i we immi, y akux cyma iu-
aexcip Ginbmia #-1 (ane use Girwma 2n). Aae, 3 apyroro Goky,
SN0 UiAe YHCJAO P AAHO, TO MOXHA B3IATH HACTIAILKH BEJHKE 7, WO
sl no6ytru, akl exoants B U,Vp, dirypysatumyrs takox y W,;
238 LBOT0 AOCHTH ysatd n-12>2p,
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BeTauoBysmM 1€, MPUAYCTUMO cnodatky, wo Bel U, i Va nc:i
narel, Toal 6yAayTh mojatamm# 1 Bci W, B HachifOK nomepemHi
3ayBakeHb MaTHMEMO

Wn < UgV’n.

Aae depes Te wo Uz npamye go U, spocravun, 1 Vi npm.ayq
10 V, spocraioud, To UV, < UV, a TomMy

W, < UV.

3piacu BunauMBae, WO YaCTHHHI Cymd pAfy (w)o6MexeHi, a TO:
My pan (w) 3Girae'rbcsr i floro cyma W< UV. JlamaeTsea poBes
CTH, WO BOHa He Moxe 6yta < UV.

ﬂ.vm LIBOTO 3ayBAKKMO, IHO Yepe3 Te o U,,V,, PAMYE IO UV
TO MOXHA B3ATH TaKe Beauke p, MO

U Vo > UV —e,

/¢ s—AK 3aBrOAHO Maje XOJATHE MHCAO. AJe MU 3HAEMO, IO NpA
#+1> 2p Mu mMaemo

Wn > Upr = UV-"‘-B, .
TOMY .
W, > UV —s,

4 uepes Te INO & fK 3aBrOAHO Mafde, TO 3BIACH BUN/IMBAE, mo rpa-
auua Wy, ne moxe Sytu << UV, Takum uHHOM, :

wW=UV.

Orxe, a9 aunamcy, KOJNH wieHK paAis (#) 1 (v) romarsl, Teo=
peMa AOBEJIEHA.

[MpunycTumo Tenep, mo dAeHH pﬁJﬁB () i (v) maoTe j0OBiAbHL
3uakh. Ane uepes Te mo pauM (&) i (v) sa ymosolo 361ra|o1~bca
a0COMOTHO, TO PAIH

AR SR S SFt o 7 B o
l%H’l'UzH‘ Al val ..

€ 361)1(3&&3 paxamy 3 )x.o.namnun uagHaMd; xa# U i V’—ix Cyud
i U, V,—cyMmu 2 iepIHKX Y/eHIB. HUX p;mis

f{xmo M CKNafEMO PN
() - ittt +...
'w’={u1}|v,,|+|u2||fa,._1|+-...+fu,,[|'vll,

TO B HacHROK TiJIbKHLU.O AoBefenol Teopemu ned pan sbiraerscd,
i cyma Boro W =U’'V" [losayumo uepes W, cymy nepuiux #

saemi8 UBOro DARY.
AJ_I:E_ 3posyMiao, wo . :
Wa| < W,
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G0 afcomoTHA BeAWuWHA CYMH Menira a6o XOpIBHIOE -CywMi afCcomore
H¥X BeAMYME ROAAHKIB, TOMY i3 3b6ixiocCTl pany (w') sunausae,- o
pan (w) 3biraeTeca aGCOMIOTHO. Jlumaerhca JOBECTH, IO ROrQ: CyMa
RopiBHIOE 100YTKOBL uv.

Poarasuemo Bupaz U,V,— Wn Y HhOro BXOIATH yci Ti uJIeHH
206yTRY U,V $iKi He 3yCTPivAlOTBCH B W, TOOGTO UASHH BHTARLY
UV, pe k-+Hi>n+1, ane k4 i< 20 3po3ymino . ToMmy, -0 8U-
paa UV, — W' oaepKyeThCH 3 UnV,, Wa, Xmo- -Bei YHcaa. B

fy ..., Uy, Uy, ... BAMIBHTH iX A6COMOTHUME BEAHYHHAMH, Tomy.
[ UVa— WL UV, — W,

60 1 B HBOMY BHIAJKY MOXHNA 3aCTOCYBATH ‘TeOpeMy: 4A6COMOTHA
BEAWMMHA CyMH MeEHWA CYMH abeOMOTHHX BEJWUHH AORAHKIB. -Aje
¥oau 72 HeoOMexeno apocrae, To U, 1 V. ‘npaMyiots a0 U’i V,aWw,
npsamye a0 W’; MH X 3HAEMO, M0 W-—UV tomy U,V — W, npa-
MYyE A0 HYJA. BBlncu Bummaae, 110

ov—wig

ajne 4yepesz Te mo MOXY /b ycm(oro '}ucaa aﬁo ROAATHHE, 200 RO-
piBHIOE WYJIEBl, TO 3BIACH BHIAUBEE, mo :

CUV=W,

uto i -rpe6a éyno ,&osecm.
Posrasreno npuaxiag. Xaf' TOTPI6HO MePeMROKHTR psum

1+x+x3+...+.x"+ i
l-—x—f—x’«’ +(—1)“—1x"+..., -

Ae X-—SKecCh CTajae tmc.no TaKe, MO ]xl<1

Hepes Te wWo KOXHAA 3 POIrAsAyBIHHX pPAAis e reouerpmna
mporpecist, T0 3 |x|< 1 BHmmEeae Ix abcoumorna 3GikmieTs. Cwaa-
XEMO 31 BKA3IAMM BHILE NPABHAOM WICHH PAAY, MO- & Bo0yTKOM
qHX ABOX paais:
n,-—-l 1=1,
By=1-(—X)fx1=—x4x=0,
py=1.x2}-x (—x)+ %% l—x’—-x‘—{-x’=x’ )
po=1.-(—x%)+ %+ x’~}—x’(—x)+x3 l--«-—x’-{-x’ x°+x’—-0

-,_.__1-_.1 X ”*2+x(—x?"*°)+x'(x"'ﬂ)+...—i—x”—'d —-x*"""-

®epe3 Te MO uACHIB 271, 10670 HeapHe YHCI0, KOXHUA 3 HAR

mopisawe abo X% afo —-xa"—z, i B0 TOro 3MaKH.UepryloThes,

TOMY nci UAEHH NONapHO CKOPOMYIOTHCH, KDIM OJHOro, 2 e & hae .
D20 = 1 (— 00 0) - 00 o P kY A0 =05



gepes T€ MO ¥aewiR 21, TOGTO MAPHE UHCAO, KOXHHH 3 HEX A0pis-
HIoe a60 — x2"—1, a60 X!, i 3RAKH yeprywoTbed. Tomy A00yTOK
HaMKX PALIB € PAX :

M1+f+#+w+ﬁwm“

3 adraapHOi Teopil MM 3Haemo, 1O Lel PAR NOBHHEH 36iraTuch
abcomoTho npu fx]<<1 1 mo foro CyMa NOBHRHA AOPiBHIOBATH A0+ '
‘6yTkopl cyM samanmx pagis: Ha gasomy npaxianl ue J2erko mepe-
Biputd. Cnpasai, nepuinfét pAA € TeOMETpHYHA .NPOrpecin i3 sHaMmeH-

HEKOM X i mepiuuy 4ieHoM 1, TOMy ROTO CyMa AOpiBHIOE +— . Jpy-

rHit PAA € TeOMETPHYEA Nporpecist 3 mepluuM YiaeHoM 1 i 3Hauen-
COMS PO ‘ ]

HUKOM — X, TOMY ROT0 CyMa JOpiBHIOE % Orxe, 100yTOK

NOBHHEH MaTH CyMY '

i1 1 _
1—x 14x 1—x2

Ane nofyrox ne#t camui € reOMeTPUIRa.OpOrpecis 3 -NepuInM
unenoM } 1 suamenHHkoM X2, Yepes Te mo |x|<1, 10 (X<,
3Bl BHAHO, 10 nefl paa cnpasxi a6coaoTHO 36iraeThes, i 3a Gop-
My/0i0 AAf CYMH reoMeTpHusol mporpecil Buauo, mo ROTo CcymMa
AIficCHO HLOpiBHIOE - » ‘

‘ 1 .

T—x" . . ‘

ITokaxeMo Tenep Ha nprKAaAi, WO TEOpeMa npo MEOKEHRS ps-
AiB yke He Moxe OYyTHR NPHKJAAZEHS RO YMNOBHO abixkHux psais..
Jlas mpOFO TMOKa:MeMO, WO A0GYTOK ABOX yMOBHO 30lkHHX pruls
MOXe posbiraTuck. R . ' .

Bisbmemo pag . :

' 1 1 -1
N——t—— .+ =)=
Vitya | yn
i miagecemo Roro Ao xné;upara,,'roﬁ‘ro NOMHONHEMO HOTO CaMO Ha
cebe; nicTaHeMoO - T .

J L s I
CaglergEl e rerg

TOMY

IR £/ P =l e e —=-1.
T |_ "I - Vn+V21/n~l+ , -{:_1/n '

HesaXko AOBECTH, WO Lefi BHPa3 He NpPAMYE MO -RYJAT, 'Ko_mitl-hlfi
neobyexero”spocrae. Cnpaspi, B Ui cymi n AOJARKIB, ‘NPH HOMY

S0



. 1
KOXKHA 3 HHX Mae BHIAAL Ae k mnpobirae 3Ha-
VkVn—k+1 P .
yenns 8ia 1 A0 7. Bnpas x{n —x--1) gocarae ceOro ‘MAKCHMYMY NDH
I
= 1—2-——- , 3BiAKH 3posyMinoc, 10 npﬂ n Henapnouy HAfMeHmAM 3
JAOJAHKIB 6y1r.e !meH ' o

2

1/n+1 l/ n+1 TRl
a upu n napuouy TaKKX zwnanxi}; 6yne 2, a came:
VIV Ve

Vﬁ@+ﬂ)_ﬂf2.

3Bi)uCH BHIIAHBAE, IO npn GyAbﬂKGMy-n MaeMo

Wﬂ>n

n+2’

OTKE, . He npsuye J0 HyAS NpH HEOGMEKEHOMY 3pocTaui 1,
hzlmu anou, PRA po3biraerbcd. '

h JIHINAETLCR POIFASHYTH ME OAMY onepamiio, a came Oliewns paiua. Mopinuti

| %+%+m+%+@
M pan

® oyttt .
o3nayae 3HaATH TAaxak pua
© : Catetetot.,

wob6 nobyrox parie (u) t (v) cranosus pag (w).
Ane xoau paA (W) € TaKHM noﬁy-rxou, TO

Ot 0y i F oot

3BiicH BHNAMBAE, uxo_ Koax '-uoxma Gyae smaltre Taki TncAa U, U .. N Y
oy =®N,
Uyt + “201 = Ww

!a-tuv'....-.o-bg..'
B GHCAZ Uy, Upee sy Un . o1y, We.oo, Wy . BlnOMI, TO pam (U) MOXHE DOSIEA-

% 9K YacTKY Bix ninennsr paay (w) Ha pax (u). Ilpn upoMy, SXIMO pARM (w) i
Byau adcoAOTHO SOIJKHKMI{ 1'akmo 3gafnensit- psu. (&) 6yne rex aGCONKTHO

aly



aOIKRAM, TO MOWHA CTBEPIMYBaTH, WO HOro cyMa & yacTKa BIN NINEHHA CyMH pRIy
(w) ma cyMy pagy (4). Ile — Sesnocepenkili BHCHOBOX paHimle AOBEREHOI TeOpeMH

upa MHOXEHHS pagie.

Moxaxeno Ha NpukAaal, AK.SHAXOAMTHCA ' WACTKA BiX AlAEHHA ABOX psate. Has

upore SyAeMo moalnsTH pazn

l_'

L

1 ..1 .

sttt tnto
Ha pan ) ._1 o

1 " 1

A4 - _1?:—1_ Cee e
et E N T G
O6unsa pazu abcomorno 36iknt. 1Ll06 2mafita wiens vy, v, ..., Up . PHAY, .
OLCPKYBABOrQ B peayAbTarl AJEHRSE, MH AHIIEMO: :

1 1 )
. gh=5, S

1 11

503—7391—55-

1 1 1 1

FVs— '2'505"5"'72;-91? 9% »

T N D U
"2‘95_'5;_0:!—1""2-305—_2""-+(—'1)u 5;,91=2—,".

® 8 @ * 8 B K O+ 3 P & 4 2 oAt P s R oA oo

MMepwa 3 mux pispocre# nae
L o=1

Macrasnsions ned pé"a'j'mmar'y ApYry piawicTs, 3Ralizemo

_ =1 .
l'lmc-ramm-in v; 1 v3 B TpeTo piBRicTD, snaBizeso
. U= G-
YersepTa pisuicrs ) .
1 1 1 1 1
U@t B w U=y
nae o U‘_ .
LR

Hawigaerbcs Takmil 3agOR CKAanaBHs 9ACHIB psay: -

’ 95=2,,_g

g n=234....

Neperipyno, u Np2BHASAHN Bka3auul 3akoM; ME NepeKOHaiucs, _m;o'niu npa~
¢ BHIbHME NAS n=12, 3, 4; NPHAYCTHBINH, :HO BiH NpanpAbHHR 118 Oyabaxoro ul
noro m, Be Girbwmoro m — 1, MOXaXEeMo, LI0, BjH NpPapuAsEAK 1 pAd 71 = m.

Axe \ 1 . 1 1 1
-1
Ev“—-igvm_,-f-a;vmzr—; coo (=17 om UL om
{ sxme - . e L
1' . . .
o'=2_!i:l- s a-=—;2,_3,..., m—1,

a2



R =S NS LT
abo
2 n=am — it g U e e )
Ko m napne, 10 nojanxu, xpiM ABOX OCTaHHIX, MONAPHO 3RHILYIOTHCA, aABa
OCTARHl 1a0ThH om = gmi a ToMy
e =1 gy oL,
2 ™7 gml M gm2

Konu x m nemapHe, TO AOFAMKH, KpIM HepulOro, NONapHO 3nuumorbcs, TOMY
1 1 . 1

E""—’m Qm—-l ’ vm_ gm—2"

Tagum ypHOM, ROMINEHHH HaMH 3aKOH npaannbnni. Pan, oxepxanxit Big K-
XeHus, Mae BHFAAN

1+1+'5 +§;+'—2,+-~~ .
' Bin s6iraetsca a6comotno, 1 H0T0 cyMa xopismios 1 ToC cyma ‘mporpecil
1 1 1
R A

BHIIHBas; WO Horo cyua nopiBHIOE 3,

Aze paa
LI NI W
. 2 27
cyMy 1, a psa;

1 1. ‘ . n—1~1
e 1 . ‘—1 - sen
5 5 et -
. cyuy;:-;-, 3 TOMY uacTKa BIX Ix AlieMud, 3r{AHO 3 3arafpHOK Teopiew,

CYMy, PiBHY 3, ¥ 4OMy Mn {i NEpeKOHAXHCH GeamOCepentso.



P O3 X1 J A P Y r o H#A

$YHKUIOHAABHI PSAIH.

§ 18. 3araabHe HOHATTA PO cbynxuiouubnnn pan i noro
36i1xmcrb

Hoci Mu poamanauu TiIbKH p;um YIeHaMH fAKHX OyjaH crtaal
yucaa. Ane B nepesaxsif Gliswocri namEpr Augaisy AOBOAHTHCA
MaTH CAPAaBY 3 TaKHMH psmauﬂ, UNEHH SIKUX @ bysrnii aeaxoi.
3MiHHOL BEeAHYHHY X. :

PosrasneMo nocaizossicts Qysxumif

F8, Fil, ey Fol s

KO:KIIA 3 AKMX O3BadeHa Ha JACAKOMY Biapiaky (a, b). Mu HA3BEMO
PYHICGIORARBHUM PRAOOK BHpa3s :

FOFFH0) F . o)+ ...

Tak camo, sk | aad YHCACBEX PpaAiB, TYT Hacaunepe.u NOBCTAE.
HTaHHy, $KOl CYTl HAAaBaTu ubou)' nﬂOﬂ.ﬂBﬂHBm HeckindeHdol.
KlabkocTi popankis,  Jkag. suc i . i
Cymy Wmmj_wcmﬂ_npﬂy& RQHA'
A0 neme -HeobMexeHo 3poc1‘ae EKINQ..TAK, TO'

pany. Koporme Kamymmmenuor MM&
PO3yMIIM TaK: XOAALTH eThCS

rparums (AKIMO BOHa iCHye) miel’ cyun, npmymmm -HHCAQ. O

Aanki MEKEHO apocTatoudy;”

Oaa paaie ¢ysakilod HHX MH po6amueuo a2HaAOTITHO., E 3~
ThSH n nepmnx y/jeHiB paAy; depes Te mo KOXHHA yaey
€ qnm!m‘cmudwnxuln X nosuaqnuo il 4epes _q;_;f_}i
-;oqu;:;mfm L
F:,.(x) = F() A fal )b o Fil)e L
PosrasHemMo tenep AeAKe MEBHE 3HAYEHHA X HA BIAPISKY {4, b).

Xait x=xo TpunycTumo, mod s.(X;) NpaMye A0 NeBHOL rpaunui
.S(AL,), Ko.m n Heo6MexeHo spocrae. e o3Hauae, MO qacnosuﬁ pax

Filxo)+ %) e o+ Ful%0) + en

30iraerscs i Mae uHcHo .S’(xo) cBoeio cymop. Mu YMOBAMOCH roso-
PHTH, IO AauRA @yrKuionassuui pad 30icaemecs OAR BHAUEHHR
A_xu, aﬁo 8 mowi Xo T H00 cyma ooplerioe S(x,).
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flknio Qyukulonanpauft pax s6iraeThCs Aaq BCIX 3HAaYEHL X Ha
Mapisky (a. b), T0 ne o3magae, WO AJA BCSKOTO X. Ha BIAPI3KY
@, b) BHDa3 Si(X) npaMye RO MeBHOI.rpaHuni; qepes Te M0 LA
[PaHMLA 3aJexKTh BIX X, MM I no3nayaemo ueped S(x). ¥monu-
ROCH TOBOPHUTH; WO pAC 36£zaembm Ha e:@ptsxy (a, do gyux-

yil S(L).

Hanpukaag, ko MH pO3rafHEeMO DAS
1Fxdar . amd .

'npunycxamméuo, mo x npobirac pesaxaf Bigpisox {—r, +7), ne
< 1, TO AN KOXMHOTrO 3HaYeHHA X Ha LbOMY Biapi3ky psam, Oy-
;:ytm CMIAHOIO' TEOMETPUYKOIO nporpecielo, 36iraeTnCs; foro cyma

AL 33JaHOFO. X € SMYLIYIOUH X BMIHIOBATHCH Big — 7 Pt

L
_ l—x
-} r, MOXeMO cxasaTw, W0 Hail ¢yHRufOHaABHMA pAK 30iraerbed
Ha Biilpis‘xy_(—'— n -+ Ko cpymcuii =% , 1 MOXeMO [HCATH
. I‘

R LA +xn+

ﬂxmo Baaram pax fi(x). + () +...+ f,,(x)-}- 36iraeTbhes 10
Befkoi ¢yukull F(x) na AKOMych Bi)];pisxy (a b), 'ro roaopmb, HIO

$yuxuis F(.x)l posxaadena 8 pga....
RAORS LR S +fn(x)+

Fx)=f(x) +f2(x)+ ~|—fn(x) -

TipoGaema poamaﬂy Gyuxmft 'y paau e oaua '3 BaxaHBimUX
npobaeM Ananisy. He yTOuRAKIA NOXAMO NHTAHES, BKAXKEMO TibKH
Ha-Te, WO KoAu F(x) € cyma Axorocn paAy Ha Biapisky (a, b), To
AAA BCAKOTO 3HAUGHHA X Ha (4, b) MOKHA OOGUHCAUTH BEAHUHHY
F(x) fK 3aBrOARC TOYHO, B3SBMIH JOCHTHL BEAMKE YHCJIO dYieHis
qaY. Tomy PAA¥ CAYXKATb A HASJWMEROro OGYUC/IEHHA BEAHUHH

YHKWIR, “ SHAMEHHN SKHX MH B HAeAKAX BHNAZKAX | He MOXEMO
SHAATH HIAKHM. i#mHM cnocobom. ﬂm'iu MH [OKAXeMO, INO caMe
Teopin PAAIB XOG3BONMAA CrAacTH TaGamul norapudmis, a TaKoK
HATYPRABHHX BeAHYHH TPHIOHOMETPU4HAX (yuxuid. 3apas mum Gy-
AEeMO BHBUATH Aesaki 3aranbui BA2CTHBOCT] QYHKMIOHAABHMX DAIIB,
a HOTIM nepefeM0 Ao PsaiB CHenianbHOrQ BHAY 1 Bx€ TOAI mo-
CTABHMO NHTaHHA NP0 Te, AK 3HafATH PO3KAAp ZaHoi dymwuiis pax,
prLIHP[Z Jl}lﬂ Haﬁnmr{enoro cﬁnac.u,g_uﬂn il 3Hagens.

i MHIYTb

§ 19. Henepepsniér’h- cymi png_y.

OaunM 3 mHTaHb, 3 AKUM BECb 4aC AOBOAUTHCHE CTHKATUCH B
Ananisi, € Take: NPUNYCTHMO, MO WIEHH PAAY € HenepepsHUMH
$ym{maml'i pAll 36iraeThCq A BCIX 3meueHb X HA Bigpisky (a, b);.
3 fKAX BHNAXKAX MOXHA cmepnmyaam o cyua paAy, 6vie Tas
<O HenepepsHOK PymKuiew? -

5%



- Mn sHaeMmo, WO CyMa CKiHveHHOZO unlna HenepepBaux . GyHKIiE
e bynkuis -HenepepsHa, ane Mu.He Maemo HiAKHX nigcTas nomag-
. PHTH MI0 TEODEMYy Ha PSJH: BXKE NPd BHBYEHHI YHCHOBHX panis
MH TEPEeKOHAINCH, IO 3 PALOM HE MOMCHA NOBOJHTHCH AK i3 Ckiwe
UEHHOW cyuoi. [lokaxeMo Ha NpHkaami, MO psA, YIeHAMH SKOro
€ uenepepeni dyHkuii, mowe 30iraTuch A0 pyHkuii PO3PHBHOT,

PosrasineMo psf )

x+(éc2—-x)+(x3—x2}+...+(x"~x""l)+.. -

NPK 9OMY NPHOYCTHMO, IO MM PO3TAAAIEMO fOro sﬁimnic.n:' Ha
Biapisky (0, 1).  _ : A A '
CraagieMo cymy n nepunx usenls Piny; MaeMmo .

©8a(x) = X (12— ) oL — 1),
260, poskpuBaou LY KKH, T
' S ' Sa{X) = x". .
ﬂxmd x#£1, 70'0€X<1? a ToMy lims.(x)=0. Koau x x= 1,
10 Sx(l)=1, a toMy lims,(1)=1. e
bl .

Otxe, 5KWO CyMy paay, B s6lxHOCTI AKOFQ Ha. (0, 1) mu nepe-
KOHAJKCH, NO3HAYHMO Yepe3 S(X), To Maemo S

S(x)=0 o0gx<t

vy CS(x)=1  x=1.
*< Oynknio S(x) Moxnua NpEACTARHTH
i Mb9 FreoOMETPHYHO AK KycOoK ocl abeguc

mik 011 i ondy ,siaipsasy® rouxy

M(1, 1) (puc. 6). Lte nckpaso NOKa3ye,

- o S(x) e po3pueua dywuxiis, x0%" yci
‘YACHH paAy Gyad wenepepeml,

3ayBaKuMO, WO uaeud AoCAILKY-

7 E— > BaHOTO pAAy € Ayke npocri -Heme-
. N - pepsui Qynxuli, Tomy piy, ovesunHo,
Puc. 6. HE B TOMY, IO 4CKAAAHHA BATAIL® XO-

A2HKIB npyBiB O PO3pHBHOCTI CyMi.

- Mu me napatuMemo weo6ximoi i AOCTaTHLOI YMOBH XAH TOTO,
MOG Cyma paiy HenepepBHHX (QymRKUiH Gyaa nenepepsroo, 60 na
YMOBZ NMOPIBHAHO CKJAaXHA, aje MU BK4KEMO - TYT ONHH BHIAAOK,
HaA3BHYaAHO, npoCTHR | Takuit, mio BECb WacC 3ycrtpidaerbesn Ha
NpakTHul, KOJH MOXHA CTBEPJIKYBATH HENEPepBHICTD cymi, Has
HbOTO BBEAEMO NOHATTA NPO MAHMOPOSAKUI PO, - '

Dynxyionasnuii pad

o OO F o AL

MU HA386MO MANCOPOSAHUM KA. sidpisxy (éz; ), sxuo icuye maruss
wucarosui pad - C o

. Gl+az+...+au+oo. -

8 . ' :



2 Joldamuumic tmeua»wu z 36mlmﬁ 1o QAR B8CIX 3HaMEeHd X - RO
e, b) MAEMO
. lf,.(x)| o, n=1, 2, 3,

lnakuie Kaxyuw, KMo KOXHRA uleH (YHKNIORANBHOTO PsIAy 3a
S6COMOTHOI. BENAHYUHOW He TIePeBMINY€E BIANOBIAHOTO u.ieHa 361K-
HOro paXy 3 AOXATHHMM QJ€HAMH, MH HA3BeMO QYHKUIOHATbEUR PAX.
MaXKOPOBAHHM.

Hacamnepen 3p03ym.no, o pal, MaKOpoBaHudA Ma Biapisky
{@, b), s6GiraeTbcs aGconwoTHO B KOWRIA Toumi upore Biapiaka,
B0 A 6YILAKOTC Xo HA, ubomy Bi,upiaxy YHCJAOBUA PAX

Filxo) - Fulxo) + .o falxe) e

Mae WIeHH, 34 26COMOTHOIO BeJAHYMHOIO He 6iapii uiewis psay
c,—i—soi,—l—. coFon4-..v, a2 TOAl neft pAR, s6iraeTbCa abCOMOTHO
¢ 1
JlopenemMo renep Take BaMIUBE: 'rBepmxemm.
Sixmo 4aenn psny :

o fi(x) -Ffz(x)+...+f,.(x)+...

nenepepnﬂi Ha (a, b) 1 pax Ha UbBOMY Binpiswlnamoponanﬁﬁ
TO- AOro cyma TAKOX HenepepeHa Ha (a, b).
© Hacamnepea MH MaeMO NPABO TOBOPHTH NP0 CYMY;~UO TidbKH-
mo Gauuiy, WO MaXKOPOBAHHA DSJ NOBHHEH ueo,uuinno 3GiraTHChb-
(i HaBiTL abcoaoTHO) B KoXHIA Toum (a, b).

[osuauumo uepes F(x) cymy Halmoro psay; uo6 nepexonamcx:
y 1i HenepeppHoCcTi B TOUM{ X, HA. 8iapisky (@, ¥), Tpe6a noecry,.
uo, Axe 6 He Oya0 wHCAO ¢, MOXHa.3@afiTh Take 8, wWo

| Pl 8) ~ Flo) | < o,

SKI0 TiAbku || <3 i, 3p03y’MlJIO, AKIO Xo-/A Tak caMo, 8K i X,
HaAewuTh RO (4, b).

[lo3naguMo depes Sy(X) CyMy # nepwmMx diedis pagy (f) 1 we-
pes Ra(x) aammxoaaﬁ uaeH UbOro pa,uy, TO6TO CyMy psay

fn+l(?‘3+fn,+2(x) +' s

AXHA, K MH SHAZMO, 36iraeTbcs abCOMIOTHO, KOJIH X HaXeXKATD Big--
pisxosl {a, b).
Mu Maemo ,zum BCAKOTO X HA BiAPI3KY (a b) { paa Besaxoro m-

F(%) = 5(x) 4 Ru().
ITosgauumo Tenep depes r, 3a/HIIKOBHA UAEH 361KI0r0 paxy
(@) gyt e,
TOSTO NOKAaZeNMO e
Ta= Oyt izt oee e
5F



YHepes. Te mo, 3a ymosoi,

ROXHER wren paxy (f) sa abconior-
#1010 BeAHYHHON He Oiabluuf:

BiANOBIAROTO uieHA papy (@), 10

: ’ a<xgh
(R [<rn 2133, ...

lipumyckaloun minvkm, mo X, i x,+ % nazexats zo (a, 8),
MAEMO : .

| F{xg 4 £) — F(x)) | = _
= [ {$al(x0 4~ &) + Ru(x9-4- B)] — [sa{x0) -+ Ra(x)} [ =
==|8a(xe+ £) — Sa(%9) -+
R0 + £) — Ralx}| < [ 5n(5 + £ — 505g) | -
T Rl + k) — Ri(x0) | << su(y + ) — 8n(g) | -
Rk B) |- | Rul(y) | < '
< 8a{Xo k) — sa(%,) | =27,

Ane yepes Te .nio pan (=) 36iraeTbcsi, TO MOMXKHa R3AAITH 7 Ha-

e .
CTiIbKE BEJHUKHM, 1106 MATH r, < —. Bassmp TaKHM cnocobom »,

apikcyemo #ioro 1 Glapme nxe He aMiHioBaTHMemo. B TAKOMY BH:
NAAKY S$,{x), GyAyUH Cymon n HeNepepBHAX Qymxmist (n— cwaaeg,
«caMa Gyjne HenepepBHOIO dynxmieio. OTke, MOKER 3HaWTH Taxe X
IO AK TiALKK X CTaHe 3a aBCOMIOTHOWD BEIHYHHOK Menme §, [ /2| <8,
1 AKWO PH WBOMY X, £ wasesxkuts X0 (a b), To0
. 4

,  I8aleo~ ) — sa(x0) [ < F-
- - Ane uepes Te mo

| | Fko 1) — Flx0)) K |50(%0 + &) — sa(x) | 42,
“TO , -
| [Pt t-h) ~ Al < 5425 =5 -
Orxe, koxHOrO pasy ax k| <3 i %ok, ax ix, Ha
da, &), mu Maemo | (- £) — F(xo) | <e,

4 ue # XOBOAHTb HENEPEepPBHICTH F(x) y Touul xg
Hanpuxkaaa, pag

AEXKATH jxo

c08sx , cos2x , cos3x

., cosnx
i _+-22 + 32 ++ z'__'__f'.-'-

n
€ Maxoposanu#t ma mcift ocl abeuuc, 6o npu
- 1

nt

BCAKOMY X
cos nx '
nt

-_— 2

o b 1,1, . i
1 1
mEtatgt ot

€. SK MH 31aeMO, 36imumuii (§ 11).
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Tomy MOXeMO cka3aTH, IO CyMa 3aXaHOro paxy Oyje Heme-
pepeHO DYHKIIEI Ha BCAKOMY Biapiaxy, 60 Ha Oyavakomy  Bia-
pi3Ky uyJeHM AOro HenepepmHi i PAL MaxOPOBAHHA.

§ 20. InTerpysauns pﬁnis:

Mu 3HaeMO, Mo iHTerpaa cyMu CKkiHYEHHOIO YHCAaZ JOKAHKIB A0~
pisHioe cyMi iHTerpanis Bia uux poxamkie. Ilpore, My He Maemo
HIAKUX NIACTAB CTBEPAKYBATH, K0 D& NMPABHAO MOMKE OYTH NOLIH-
pene Ha Geaniu popmaHkiB, iHaKIe KaXyyH, Ha2 HeckisucHHI pAAu.
Hepaxxxo mepexkoHaTHCh Ha OPUKJAAL, WO PpAA Moxe 30iraTdHcs ¥
xoxHIf TOuNi, MaTH HemepepBHY CyMY i, nporte, 6yTd TakuM, WO
inrerpaa Bin niel cymu 308BCiM He ROpiBHWE Ccymi idTerpaxiB, yas-
THX Bif OKpeMmuX uaeHiB psay. [HIIHMHA CAOBAMH, SKIIO, K KaXKYTh,
»(OpMAIBLHO® NPOIRTErPYBATH NOWIEHHO 3afamufl pAA, T06T0 obuuc-
JUTH IHTerpaau Bix AOro okKpeMux u/ieH{B, MOXHA OIeDXKATH DAL,
fAka# mae cymy, BiaMiHgy -Big fgrerpaja CyMH nepRiCHOTO ALY,
“Orie, popMaabHe [HTErPYBAHHA HE 3aBXKAM € [HTErPYBAHHAM 1O
cyTi cnpapd. [lepekOHAEMOCH Y IbOMY Ha NPHKJIaii,

Has mbOro po3rASHEMO pAA

xe—* 4 x [2e—2* — 1%¢—%] 4 x [3%—% — 2024 |- ... -
= -4 x [nre—* —(n— 1e—A—Ux] L, .

3aypaXkHMO, IO CyMa /i NEPWIHX SAEHIB WBOTO PALY, AKY MK
fI03HAUHMO Yepe3 S,(x), AODiBHIOE

‘  s(x)=xnte,
60, B3ABIIM B LHOMY PpaMl 7 NEpiirX yiaeniB I PO3KPHBINM LYXKKH,
6GaunMo, MO BCl NOZaHKM NONIPHO IHHIKYIOTHCHA, Kpim xnfe—"*,

Axmo X=0, 10 Sx(x)=0, a TOMy npH HEOOMEMXEHO 3POCTAIO-
GOMY 7 MAeMo g :

S Iim sp(x) = 0.
=00 ,

ﬂl(mox;to,.'ro

xn?
, Sn(X) = rek
a Tomy 3a mpasuaoM JlomTand 3HaXOAUMO
_— xnd 2nx n 9
lim 8p(x) = lim - = lim —— = lim — = lim ——— = 0,
n—oooa() naco €7 oo %X Ao €™ _,.li'ge”x 0

.OTxe, NpK BCAKOMY X e
: : c lim §4(x) =0.
TakuM uxHOM, posraaaysanait pga 36iraeThCq HPH BCiX 3HAYEH-

Hax x 1 #oro cyma
S(x) = lim s,(x) = 0.
. B=O .

59



- 3Blacn BWnARBae, wo lHverpan Bix S(x)y Beaxnx Mexax (a, b)
NOBHHEH AOPIBHIOBATH HYJAesl, 30KpeMa, HalpHKAAZ,

[t dx =o.

INepexonaemocs Tenep, wo Xoau 6 mu ¢GopmanbHO npointerpy-
 BalH NOYIEHHQ HARI PAX Y THX XK€ MeXaxX, TO BXe He  bpep-
®ann 6 pyas. CnpaBai, posrasueMo PR, CKAaJeHHR 3 inTerpanis
Biz unenis nepsicroro pagy. Maemo ' .
b :

J e-xdx—}-'fx {229—”—;'1’3**] dx+t...+
, _ |
o [xnte= — (n— 1yre~t-1) gx'y ...
SAKImo posrasHeMo cymy o,,_'r'le_pmux n uvaenip ULOTO pany, T0,

Mo3Havaouy, Ak 1 paniwe, uepes s,(x) cymy 7 nepmux yjiesis nep-
BicHOro psaay, sHaizemo

1 1
o == f Su{x) dx = f xnle " dx.
' [ 0 '
Ane B Takomy BUmagky =

1
Gy == n3 fxe—"’ dx,
0

abo, InTerpyioyn wacTunaMu,

Xe™

; .

-y .
nfe*drx—=

= | nferseas.

g, = ni

——

- e—nx¥ I :
=—n‘e—"+n —n / ='—-ne“’ﬂ__e--n+_1=—-(n+1)e—n+l!
1] . .
aBigxn : : .
- Hme,==1,
n— -

1 MR nepexonarnch, Mo nOYAERHO . HPOIHTErpOBaHAH Yy Mexax
(0, 1) pan s6iraersca zo oamHBLi 3amicTb Toro, wO6 s6iraTuce, Ko
Hya4, . - _ S

Le nokasye, mo He B ycix Bumazkax mMoxua iHTerpyBsarty pax
nouJeHno. TomM umikapime sinssaunTi, wWo. ICRYIOTb pAAH, skl no-
UYCKal0Tb HOWJERHE IHTerpymamus, TOGTO Takl, M sKuX, (bop-
ManbHO BHKOHZBWY IHTETPYBaHHf, MM -3HAaXORUMO IHTerpan CYMH
pany. 3oxpena, e Mae Micle fis MaXOpDOBAHUX Psiai. Maemo taky
Teopemy: o T o

Ao pax

ul(-;’) + uz(JF) +. .—]— #.(x) + .. .I



wopoBannil #a Biapisxy (a<{x <), T0 HOro Moxna interpy-
JaTH TOWIEHHO B Mexax Bi& & A0 X(a<x<b), onepxanui
Oyae 3HOBY MaxoOpoBaHuM Ha (g, b), i ﬁoro Cyma AOpiBRIO-
THME iHTerpaloBi B Memax Bii @ A0 X BiA CYMH neppicHOro

1Ho6. aosecTd ue, warafaeMo, HIO PAJ HA3UBAETHCH MAXKOPORA-
buM na Biapiaky (a, 6), sxmo icﬂye TaKHA 36ikuufl psg 3 pogaT-

lmm 4/iCHAMH
¢1+¢2+ +a'!+ e : )

< x<b
Iun(x)l z;‘fE 3, ...

Ma Gauuau B nonepe,unbomy naparpadl, Mo XOAH pix Maxopo-
BAHHH Ha AKOMYCh BiApiaKy, TO BiH 36iraeTbcd abGCOMIOTHO B KOX-
mii Touni uboro siapiska, i foro cyma S(x) Gyne HENepepBHO
bynxulexo Ha TOMY X BiApisKY. s

3bincu Bumuaae, mo poarnﬂnyaaauﬁ HaMH psu( Mac Ha (a b)
genepepsuy cymy S(x).

lMosnaualoun uepea Sy(x) 1 Ra(x) Binnoslnao cyMy n nepmux
SJA€HIB Halloro pHARY

5a3) =1 (0) - (). )
1 saanmmmﬁ ujien #oro

Ra(0)= un+;(x)+un+=<x)+... ,
§() = 50(2) +- Rel).

Touy, ake 6 He Gyno qncno X, a6n. BOHO JIeXAN0 Ha Bigplaky
{a, b), maemo

alcTanemo

f S(x) dx— f sn(x)' dx -+ f Ralx) dx.

LIepe:e, Te MO 3a yMOBOWK posmnnyaaﬂnﬁ pa,n: MaXOpDOBaHUA Ha
slapisky (g, 8), TO
agx\gb

Iuﬁ(x)lgaﬂ n= 1’ 2’ 3’7._.. .
3Bifcd Hacamnepes poOUMO BHCHOBOK, MO PHAA, OACPMKAHHN MO~

9ACHHHM - iHTErpYyBaHHAM, M&)KOpOBaHHﬂ Ha (a, b) Cnpaani RS
9/eHIB IbOTO . PAMLY. . N :

ful(x)dx—}—fuz(x)dx—i— ..+fa,.(x)dx+...
MK M3eEMO o )
| furtx) dx| S an (x— @) < om0 —a),

6



TOOTO 4jieHH LHOro pany mermi gaenip 36ixuoro psaay 3 n;o,namnx

YyRCenR
(S PREN ) PR S (S PRI

Kpin TOro, 3 MaxopoBaHOCTi NMepRiCHOTO PAAY MOXHA 3POCHTH
BHCHOBOK, IO KOMH 7 € 38IMUIKOBHE W€ pany 8 &; To6TO

n==Opp1—Gny2+...,

' a<x<h .
R Stn 20,0, 3, ...
Azne wepes Te WO PAA, CHILHRE WIEH AKOTO. € ,, 33 YMOBOIW

abiraeThes, TO, dKe 6 Malje He 6le0 a, MOJKHa -3HafiTH HaC’l‘f.’IbKll
BEAHRKE nr, Lo
r,,<e

|Ra(x) | < & | agx.gb

Yepes Te mo (a, X) mcmncn B (a, b), To Ha HBOMY BiApisKY.
nonepesns Hepianicrb € BHKOHaHOIO, 4 TOMY

“|fR,,(x)d,c]<e(xwa)<e (b—a).
'-Iepea TE L0 & MH MOXEMO B3fITH AK 3aBMOJIHO MaJaHM, TO

lim fRu(x) dx =0,
A0 o

TO

a 'rouy

i, oTxe, C :
X - E 3 .
f.S(x) dx =lim f sa(x)dx.
a ﬂ—'a)“

Ane : o
j $a(%) dxfr% j al(J.c)..q'x + af dg(x)dx—!—...'—{— af #n(X) dx,
ToMy _ o
Jim [ f w(x) dx 4 f uz(x)dx—|~ + f a(X) dx] f Sx) dx.
U,e O3Hauae, MO cyua n nepmux uAeHiB pARY -
f ui(x) dx -+ f ) dx ..+ f ) .

npsmye ,no‘ r‘p'anum, wo aopisHioe f S(x)dx, '1'061'0 uen pﬂjx 36i-

raeThCs i Mae f S(x) dx CBOEIO CYMOIO, 1o A I0BOAUTD SaKOHHiCTb

NOYJEHHOT O m'rerpysanan 3aJdHOTO ua;xopoaanoro paay.
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Hpaxaan Poarasuemo pax’
1—|—x+x5+ X
Fyneuo oﬁuemynamc:: SHATEHHIAME X, BMimEHHMH Ha Biapisky
1

=y Q'xé%—'). B ubouy Bi,u,pisycy psx Oyne ua}koposauuﬁ, 6o
IR | 1
1x"|<-(-5) —5 <x< 5,
PR
| RRLUER USRI
2 23 LAY 2" ree
Touy fioro MOXHa iu‘rerpyBa'ru noq.neHHo B Oy ABAKOMY

{(a, ), wo NEXHTD HA (—-5 <x< ),_ aokpeMa i Ha
(0 x), ne xg 2 e

‘-Iepea TE. WO CyMa ,namoro PpaRy € i“l_:'t’ TO Ue Jae

5#*[1 -dx- s{xdx—!—- -|— ’x"dx-{-
PBIAKH

—ln('l_—x) =-f‘,‘."§+"'+§l+“' :

3oxpeMa npx xm% ME 3HafineMo

i 1, 1{1¥ 1(1'3 v
"_"‘.*(-‘—'2“)=’“2=2—+*2‘(§) +3 §)+-~-+z(§>+-~ -
§ 21, Rmbepenunosauun psuns.

Mnu 6aq1um B NoneperHbOMy Haparpadi, mo moujenue {HTErpy-
BaHHA PAAY He 3aBXAM € 3aKoHHMM, llle ripima cmpara 3 gudepen-
miosagHaM paais, HapitTe MamoOpOBaHi paifm, AAS AKAX ME JAOBEAW
SIKOHRICTE DOYWIEHHOTD {HTErpyB&HHN, B 3aralbHOMY BHOALKYy He -
AONYCKalTh NOY/JEHHOrO ﬂn@;epeumloaaﬂnﬂ Hanpnma,n, pag

sin2x , sin22x sin 27 x
2 +=gm—tt
€ MaxopOBaHHA pAj Ha BCifl OCi aﬁcuuc, 60 xas Gy AbAKOro X MAaeMo-
1

AR

sin 27 x
2.’!




Ane xoau foro nponmpepenuilosam TOYACHHO, TO OAEpX

PaL
cos 2x + cos 2%x’ +...Fcos2x-..

-fu-:uﬂ HE € HaBlTb YCIOAH . 361KHEM. Hanpnmran, ﬂpﬂ x=0 Bin ad
peTBOpIOEThCH B po3bimxemit pax 1-}-1-...~-1-F

B péaxux Bunamkax, npoTe, -NOYJAEHHE )mqaep'eamiosaﬂnﬁ BCY
“TaKK € 33KOHHUM. OJHMH NPaKTHYHO 3PYYHHHA CHOCIO BNEBHHTHCH
MOXJAHBOCTI TIOYJEHHOTO )m(pepenmxoaaﬂﬂﬁ TPYHTYETbCA HA Taxﬂ
Teopewmi:

Akwo paa (&)

(&) w1 (%) #oX) . - Ha(2) F-..
OIepWAHHH ULIAXOM ,noq.freuuoro Jlﬂd’epeﬂll,ilo?aﬂﬂﬂ_ 3 paay
(7)) . (%) - ux(x) .. »'.‘i““n(x)"f‘-,-,- »

smawoposanui ga Binpisxy (a, b), T0 Aoro cyua e noxuma Blz
‘CyMH psiny ().

Cnpasai, axmo paa {4) e, 3a ymosoro, Mamoponanuﬁ Ha (4, b),
TO Ha NiACTaB! TEOPeMH NONEPesHLOro Maparpada MH MAEMO IPARQ
-loro iHTEerpyBaTH NOWICHHO Ha OyAbAKOMY BLApiIsky (a, X), Ae
LX< b, Akuo S(x) e cyma paay (@), To Ha rli,ucwasi pesynb'ra
‘Tig nonepegELOro naparpada MH MaeMoO

f S(x) dx = f ui(x) dx - f az(x)dx—j- - f u,,(x) dx-..
~ux(x)/’+uz(x)/‘+ +an(x)/ +-.--

Ane pax (#), O € pesyabTaToM IHTerpyBaHud pany (&), sK um
-Gaum/id B IONEPeAHLOMY nMaparpadi, nopHEeH G6yTH MaXOPOBAaHHR Ra
-{a, b), oTxe, pin 36iraeThed B KOXHIA TOuUWi uUpOTO: Bimpiaxa, 30-
- kpema i B TouKax @ i x. Tomy, nosHauaioun wepes o(x) Eoro cyy,
MH MOMKEMO CKa3aTh, IO

“l(x)/a‘l‘“z(x)fa‘f‘---V"l"am(x)/:“" « oo == 0(X)—o(a),
2 TOMY - '
[t de= o) —ola).
Ane ToAl, andeperuinogn o0H sl YaCTHUH plnnoc-rl MH 3Hafiaemo
&(x) = S(x), '

o # tpeba 6yA0 AOBECTH.
Mprxaax Jlaso reoMeTpuyHy nporpecim

6y R N R A T
$4 ’ '



Posranreno, Hanpuiaaz, Biapisox (—%§x<%) Ha upomy

- AaHa mporpecia s6iraeThcs 1 Mae -cyuy T L Posrmmemo
o,nep)uynaﬂuﬂ N0Y9JCHEUM md}epeunﬁonannﬁu uie1 nporpecii:

1 2x 430t 4. et

Hemimco 6ayuTH, 10 BiH MaXOPOBAHWA Ha ai,u;pisxy
. .
(~3<< )

. 1 -1 ]
I i<n(§) E

1 +2(§)+3(%)2+ tn (—é.)m-;- ..

Elrae'r’bca, B YOMY MOJKHA BAEBHHTHCh X043 6 3 JONOMOrO0 O3HAKH
a .

PREA

naMbepa.

3‘311161{ BUNIABAE, MO CyMa psay (2) Ha Bilefsxy (—

kopisgioe noxinpif mn cyun pimy (l), a Tomy ua(

iuaeno piBricTs

(l_lx)g 1+2x+3xz+ +nx"““+...

§ 22. _Henepepsua qnyuxniﬁ 6e3 noxianoi.

Mu Bxe 0a4unu B NONEPeAHbOMY Baparpadi, MmO NOUACHHE AH-
¢epenulioBanns psfy, HagiTs MAKODOBIHOTO, MOXE MPUBECTH IO
pany, Bxe He 0008’Ask0Rc 36ixkporo. Tax y posrasyyromy B § 21
NpUKAAN] MH NPRAILIA A0 pAAY, po3bixmEoro B toumi x=0. Ane
u0xHa mTH we Aaai i n06ynyaam'Tagu::}uamoponaknﬁ pax, cyma
AKOrQ He Ma€ CKIHUEeHHOI moxXiauol BM#e B Axi# Touui. A uepes
7€ MO CyMa MaKOPOBAHOTO PsZy €.3aBKAM HenepepBHA (YHKILd,
T0 MH, TAKHM UYHHOM, NEPEKOHYEMOCh B ICHYBAHHI HenepEepBHHX -
dyuKILiR, noadasnexnx noxizmoi. Le Bi.zmpn'rm HaJeXXuTL DBeitep-
WTPAaccoBsi.

Befiepmrpace nas Taxuﬁ AYyXKe ulxannﬁ i npocmﬁ npuKIaf He-
nepepsuol dynrrui, u(o He Mde Hi B Akl TO49nl ckig4enHoi noxin-
uoi. Xaft gano AL

(1) 1+ b cos (arx) -+ &2 cos (a”ux) +.. + b7 cos{a™mx) -;-.ae s

5 2060, Teopia puais . . T 63 -



Ze 0<b<1ia—nenxe Henaphe Iiie YHCAO. L[ei-t pan Mdxopd
namm AAfT BCIX 3HAYEHbL X, GO

| b* cos (a”ﬂx) | < bn,
{IpH YoMy psan '

Lot +.. -}-b"—}—... |

sbiraeTnca, 6o 0 <b < 1. ' '
3sizcn Bunaupae, mo pax (1) 36irae-rbcs A BCIX SHayeHb A
i foro cyma F(x) e HenepepsHa dyHaxwis., Maemo:

(2) F(x)=1-+ bcos(anx)+b* cos (a*xx) ... b» cos (a"rx) —]—

Pan, ozepxanuit MOU/NeHHAM XudepeHniloBaHHAM AGHOTO, ‘Mae
BHTJISIA,

(8) —mwabsin (anx)— xa2b? sin{a’vx) —...— xa"h" sin (a*nx)—. -

Koau 6 mu npunycTHaAr, wo ab <1, 10 nef paxg 6ya 6n MaXKO-
poBsanKM, 60 -
| — manbn sin (anxx)iémﬂb'? -

a pax .
: ' wab 4 ra*h? ... +-na"p" ...’

npu ‘ab <1 e 36ixuut.

Y EBOMY BHUAAKY, 88 TEOPEMOI0 NONEpPEXRHbOTO napar ady,
paxa (3) abirapca 6 1 MaB cymow F'(x), 3BiAKH BHIJHBAAO 6p
F(x) me Tixnkn Mae B KOXHIA Touywl moxizuy, aze mo ug noxim{a
HenmepepsHa (K CyMa MaimODOBAHOIO DAAY).

Bce me Mu 6 ojepxann, koAH 6 Mu npanyckaan ab< 1. Befep.
mTpacc, HABNAKH, BsAB 4 { b rak, mob

-

@ - ab>1+ %,

Hoxamemo, 1o npH uif ymosi Q)ynxuin F(x) yxce He MOXE MaTH
cxinnensol moxiawoi #i B ski¥ TOUn
3 uleo MeTOK PO3rAAHEMO BiIHOLIEHHR

F(x+f;3—-1=rx).

Sxmo MH nepekonaemocr.,-mo BOHO NpH BCAKOMY X i npH &,
RKE NPAMYE A0 HYAR, HE MOXKe NpAMYBaTH A0 CKimdeHHol rpammui,
ne & mOBOAHTHME, WO F{X) Hiae He Mae CKiHYeHHO! MOXIAHOL

Ane 3 popuyan (2) punIMBAE:
F(x 4- hy=14-b cos [ax (x - £)] - b2 cos [azr:(x-{—!t)] + ...+
+ b cos[amm(x-+A) ..



“TOMY

F(x+4-A)y—F(x p <08 [ax x4 k)] —cos (aux)
=l pcosla (o) ot

+ pn CO8 (a"= (x4 h)] —cos (a"xx)

Fn

ko ME MO3HAMHMO YEpe3 S, (x, Ah) cymy m—1 nepmux uaesis
neoro paay i wepes R, (x, /) foro saanmKeBAR 4AeH, TOGTO AKIUIO
NOKAANEMO

o (x, By b [a-n:l(.x.-]-— i2]—-— cos (aw;) Iy +

. <os [a_m—lﬁ (x.+ k)]_'— cos (am—'zrx)
_ +bm_1 i :

<08 [a'*: (.x + k))—cos (a»‘:x) +
-k

(x h) bm

1 €OS [@®Hix (x - £)] — cos (a"'+’ux)
e ] .

TO

F(x—|—/l) F(x) =3, (x, };)_|-.Rm(x, k).

~ Axe 3a TeopeMolo Jiarpamxa npo cximennxa npHpicT Maemo
cos [a"x (X A)} —cos (@"mx) = — @™k sin [a®= (x48h)) 0<6<1,.

ToMy
' | cos[amm (x -} Iz)] — cos (@™ x) | ax & [,

ssmxn BHﬂJIHBae, mo

183 (x, k)| < bar bzaaf: —{-— + b"‘—l am—ln g L bb”:*lab ,

4 yepes Te IO MH ONPHOYCTHAH ab>1 TO .k uan'e'sue

!Sm(x, h)l<“ aabb 1

- ITepestnemo Tenep A0 OIUHKH Ru(x, #). flkmo x panui, T0 a™x
€ fKech WHC/AO, Uine a0 Apobose, [To3gaunmo uepes «, HaHOIHKIE
10 HBOI'O (Baa're 3 HEAOCTaYen a6o 3 Hannnmxom) uize 4ucAs,
TOAL

a’fux—-“m“{'Em:
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e &n micTATBCH MiX ——é— i +% . MMokaanemo

b=

3p03yMino; -mo hp>0i (z',;,<0, 60 '—%<Em <+-12— . Kpis
TOTO, MaEMO . ' ' '

T . ’ 3 et 3
.,_‘ X v . v )
3 |h,,.l<2a,,, 1| <gz,
: o A 1 . ,1
SHOBY TOMY, IO &p MIiCTHTBCH Mix —35 i -]-.-—2~.

Uepes Te mo g— nedxe HemapHe uijae 4HCJIO, aepmue ORRHHY
(6o ab>1, ane b< 1), To a® Heo6uemeuo 3pocTae mpH HeoOMme

WEHOMY 3pOCTaHmi . Touy 4HCAa Hm, MMINAOUHCH AONATHHUMH
OPAMYIOTL 1O HyJd, 4 9HCIA K, MHILAIOYACDH BiL'€MHHME, TAKON

NPAMYIOTh AO HYJs NpH Heoﬁuemenouy 3poc1‘auni m.
Haai, My maeMo
aw (X -+ hp) = a"—mamn (x4 By) = a7n (a"’x-[—a"‘k’m) =
- =av [(“m +8m) (1 —Ea)] = @™z (6n 4 1)
i amasoriano .
a's (x + tm)=amx (am -1

Uepes Te mo a, — mine, T0 tm -1 1 ¢, —1 — niai yncaa; obu
ABa BOHM BOAHOuac napsi abo Henapmi. SIxmo. #z > m, 10 an-m
uize HenapHe 4HCAC, & TOMY HLOGYTKH Q%™ (0pm-- 1) 1 @™ (o, —1
6yayTs nspﬂmm, AKIKO Gp—+1 1 amp—1 mnapui, | HenapHuMu
AKWO %m -+ 1 f @m-—1 nenapri. 3sixcu BUNAHBaE, mO : '

COS @' (X + ki) = cos [a % (ap 4 1)) = (1) "=+ _
i anasoriuyno o , . qh>m
€08 @"x (X + kp)=cos [P r(am—1)] =(—1)*m1)a=(—1) ="
60 coskr==(—1), axe 6 He OyJo WLije YHCIO k. '

KpiM toro, mu Maemo

-COS (a."xx) = cos (@7 ™ a™rX) = COS [d"*"'. % (o~ En)] =
= €08 (8" ™a%y) COS (A" niy) — Sift (@7 mog) Si0 (@7 "im) =
~ ==CO0S (a"—%a,,,) cos (a’H" ), -
60 sln (@™ ngy) =0, uepes Te 1O L am nmi apu n > m.

Ane
208 (@*™noy) = (— 1)*m,



§o "™, BOAHOWAC napﬁe_ a60 HemapHe 3 &, TOMY MAaEMO
' cos (a*rx) = (— 1) cos (¢"~"nty). -
3eiace npu n>m M-ae.Mo
tos [a"w (x 4 H, ] — cos(anmx) == (—1)'»*? —(— 1)"’“5ﬂl cos (a*mxtn) =
= (— 1)+ [+ cos (@ ™rty)]
i afasoriuno |

€05 [a*r (X Ei)] ~ cos (@mx) = (— 1) [1 4 cos (a7 nk,0)].

3siacy BUNAHBAE, HIO

R,,;(x-,_k’,., - 1)" H{b"‘ [1+-c0s (sba)] -0+ [1-F-cos (anim)] +-
| + o b7 [ cos @i -y

-1 apanoridny plBHi;:Tb MaeMo ,tum Rn (x hy), 3aMminfiouy TIIBKH B

npapift vacTuul pissocTi k, uepes fn.

Ane y- paxy, mo cToiTh y (irypHux nymxax yci YJaeHH J0-
Aathi a60 ZOPIBHIOIOTH HY.JEBi, TOMY CyMa UbOro pany He MEHINa,
B HOro nepmrHil useH

b'" [l+ cos (nEm)]

a yepes "re Y L <,E,,. <+ 2 , TO coswﬁm>0 a ToMy cyua pasy

Ginpma a6o zxopiamoe bm.
3BifcH BHO/AHBAE, 1O

| Rab (x, hm)i

“‘i?

i aHanorivYHO
| R (%, k;;n;-f;fé
_ Aune, npnrananmn,.mé " .
| hal< s 1 [ha] < 5o
3Haﬁ)1'emo' _' | _ .
[Ra (%, F)|> 5 (@0)" 1 |Rn( h;;)i>%(abm

Hpﬂranaeuo, MO MH yuonmmcz) dpam a i b rax, u100

ab>1—[—2,



TOMY
2 T
=1
i My MOXeM0O HQMHCATH
2 = .

C=‘3—"'—ab—_—1‘, xe C>0.

Ane mn 6a=num BHILE, IO npu GyAnAKHX X i K MAEMO

(ab)

]s,,,(x h)|<1r

3sigcu sumiusae, o

Flx—Fim)—F(x)
B

>R (%, B | ~ | 5 (%, B | > %fab)"' “”a(:b—y;“

=(ab)"'(’ ab )—c(ab)

Homﬁuo IO HbOTO

F (x +him)—F (x)
Fim

>c (ab)m.

Ane uepes Te WO npu Heo6memeﬂomy apocwaum m upasa ua-
CTHHA HEOOMEeXeHO 3DOCTae€, TO, OTXKe, i JiBa YACTHHA TAKOXK HEOl-
MEXEHO 3pocrae. Takum thOM, MH 6AYHMO, IDO BHDa3H '

F(x+fzm)~F(x) | Pl h;;)-—m)
 hm o bm

'ReoOMeXEHo 3pOCTAOTh 32 AGCOMOTHOK BEAUUHHOIO pasoM s rm.
F(x+h) -F{x)

Lle noxasye, mo —~——— He MOXE€ UpSAMYBaTH. J0 CKiHueH-

HOi rpaEnui HpH &, mo npfmye A0 HyJAs, HaBiTH 1 TOH, KOMH JH-
mAeThCA BeCh YaC JOAATHHM, 4 TAaKOX i TOAI, KOAM A JHMAETHCH
Bech uac Bin’emmum (6o mci %, AoaatHi, A, Big eMHi, NpH 9OMY SK
Ti, TaK 1 Apyri npamyrnTeh A0 ByAH), OTxe, Qydxnia F(x) He MOXe
MAaTH CKingeHHoi noxixHoi B npH AKOMY 3HadeHHl X.

Beﬂepmrpacc BBAXaB, IO Horo (QyHkula B3arasl He Mae HigKOl
noxiagHol xaf 6yApsSKOro X.
_ [Tisaimi gochifkeHHA OKasaJaH, o B AOroO npmf.na,u.i cpyuxuia
F(x) Bce x mae noxiguy B ﬁeaniqi TOYOK, aJé U NMOXiZAHA HecKiH-
genna, Moxuna, npore, no6yaysara Taxi Henepepaal yakufi, sxi
BKe He MaiTh Hl cxingenuoi, i Mecxiuyewsol noxlzsol Hl B skift
Toulli {Taku#t npukaag ynepme Oys panult Geslxopuuem). Caix aa-
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YBaXHTH, 10 NPHKJIaAH Henepepsuux pyskm# Ge3 noxiguol 'r'eneg
GyAymoThCA nepenaxHO reomerpuunHM wmwasxom. Lieft cnoci6 xo6pu
THM, IO J8€ HEOYHE YABJEHHH, JOMY came JaHa (YHKUIA He Mae
noxizuol aGo, iMaxme KaxydH, 4OMy KpHBa, Axd 306paxye il, ue
Mae potuynol, B npukaaal Beflepmrpacca uiei HAOUHOCTI HeMae.
JIKIHO MM, MpOTe, HABeAW TYT caMe Npukiaaj Bedepmrpacca, To e
6y.z10 3p06/eHO 3 METOK NOKA33TH, JO AXHX HA NEpPIEA NOrAsg
30BCIM HeCnoAIRaHMX BECHOBKIB MOMHA NDHHTH, HAMATZIOYHCH AH=
depeHiloBaTH paA MOYAEHHO. '



PO3AIA TPETIH

CTENIHHI PAAH.
§ 23. Beryn.
Cepen psiaiB, uneHd saxux e HENEPEePBHAMH (DYHKIIAMH X, uaﬂ
SHAuHIWY poae B Auamsi siairpaiors PAJH BUTAAAY
4} L Gt t @, auxn ...

Ee @y, @y, das, vevs @n, «o.—CTAN] YHCAS, N0 HA3HBAIOTHOS Koediy;

EXMAML DALY ; CAMH# DS Mae HA3BY CMeERinHO20; CTeninenf P

3adanuii, AKIO JAHO TMOCHIXOBHICTL HOro koedimieHTiB. _
Koaw psa (1) samanuft, To moxe TpammTHCh, mO BiH po36i-

FaeTbCA AAA BCIX 3HaveHp X, Xpim x =0, '

Hanpuxaan, pax .
: ' l+x+(2;)’+...+@ﬂ'+...

'PO36iraeThes AAM BCAKOTO X, BIAMIHHOFG Bin Byas, 60 33 O3HAKOIO
Kol maemo : S

) lim}/'z tanl=1Im | nx| = -} co,
n—-oo N—tcO .
Tax camo nosoamts cefe i psig o
l.x41.2-x24-1-2.3- 43, .. 4+ 1.2.3. ..., % (2P b
Cnpasyi, sa osuakoio [azambepa snaxozuMo aas XH#£0:
=Hm(z+1)x] =+ oo
n—co
Touka x =0 3aexan Gyze Touxoiw 361xHOCTI, 60 npH x=0<cre-
OIHEMHA PAX Mae BCi uwaeHu piBHHMH 0, KpiM, MOXIHBO, 4JeHa &,.

. Jani, Moxe TpanaTHCh, 110 pan 36iraerscs aas BClx 663 BHARTKY
-BHauenp X. Takw#, wanpukaaz, 6yge pag o

X xz . Xr : .. -
Attt

Cnpasai, Ha miacTasi osnakm Hanambepa 3HAXOAAMO

lim

R—=00

Ut
Un

- -

N=r0Q

Bney
Up

= Hm

Ao

—

n-

X
1

BAs BCiX 3HAYeHb X, O'rme, pan 3biraetTobcs, i AQ0 TOTO aﬁcomomo,
AJst BCiX 3HaYeHbL X. : ' ' '
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MH 0auuAd, MO CTEMHHWA DAJN MOXE PO3DITATHCh AJA BCIX 3Has
ey x (xpim x=0) i moxe 36iratucy mna scix sHauwens x. [Toxa-
XeMO Tenep, mwo BiH MoOXe 36iraTECH A/1a OAHMX } poabiraTHCh Ai%
jHIWUX 3HAYEHD X. Takum panoM e, Hanpmmaﬂ, r€oMeTpuuBa Npo- .
rpecm

14+x+x24-.. —{—x“+. .-

MH 3RAEMO, O NPH |X|< 1 BOHA € 361KHNM, 2 IpH lx[ >1 pos-
6ixHuUM praoM. Mu MOraM 6 L@ BHPA3UTH Tak: AAS BCIX TOUOK X
tarepeaay (—1, 4 1) paf 36iraerscs, 1ad KiHuip iwTepsany i nas
T0YO0K, N0 JAE€XKATH 1032 XHM [HTCpBaJIOM, DAL PO36iraeTbCHd.

§ 24. futepBan- 36imHoCTI.

llonenemo -raxy npocTy, aae Rax3BHYAfHO BAXJHBY TEOpEeMmy,.
mo HajgexuTh AbGenesi:
“PHA" S0iraernca npH AEAKOMY anavenni Xo,
Y0 BiH 36iraeThca abGCoOAOTHO NOPH BCAKOMY 3ﬂaqenm x, ans
fKOro | x| < x|
* Cnopasai. AKWO DAL,

ao+Q1xu+ﬂzxo+ +anx0+ @

36iraeThes, TO AOro wieHM i3 3POCTAHHAM 7 !'IOBHHHi NpAMYBATH:
A0 HvAas. 3BlacH BHEAHBae ICHYBaWHR T&KOTO uucia M, mo

anxoh< M n=0,1, 2,

‘Crupaeai, xonu 6 Taxkoro qucaa He Gyno, TO CepeA uaeHis. pary
sHadmanch Od 4HCAa AK 3aBrojHo Beadkl 33 aOCOARTHUIL BEAHYH-
HOM, 'a TOMY BORE He MOTJAK 6 IPAMYBaTH 10 HyJd i3 3pOCTaRHAM f.

Baypamuenri . BlapMeMo Tenep pan :

@ atatadib ot

'np}_’x’nytxamue'ub ;x] <|x0[ Ilng BCAKOTO-B MBEMO:

Ianx"l—lanltx"!%aallxol"

nepea Te mo | x| < ||, T0 i

<1, a ToMy pag

tAajHa reOMET ﬂtmaf org_cia i, orxe, 36imitaft psag, Yepes te

M+Mi §|’+...+M

TWieHk pany (¢ ‘g2 A6COMIOTHOIO Béﬁmﬁﬁ”ﬁ@“’fﬁ‘r TARHIB HBOTO

BikmOro pazy; TO DR (@) -36irdersca aGcoamTHO, W0 A Tpeba
AQBECTH. ;

- Ua paxausa Tteopema’ “AGens R03BOAAE oapa3y ckaacTu cobi
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YSBAGHHA TPO 're K poammem TOUKK 30LKHOCT! 1 TOUKH PO30
soctl psmy Chpapai, Axmg ta afixu T _ 3}
Bij — 3 HEHHM qKAM iTs.a0cH
OTHOL sﬁinmocn, 60 -aas BCIX TOYOK ILOTO iHTEpBany |Xx|<|Xgf
HaBOaKH, AKNI0 Xp € TOUKa pOs6ixHOCTI, TO BCA HeCkideHHa fla
fnpssa sig - x, A0 Heckinuen#ocT™ BUpaBO i BCH MiBNpsaMa Big — X
Ji0 HeCKiHUeHHOCT] BMBO CKAAJAETLCA 3 TOTOK posbixHOCTL. Cupaa_
Kons GyAa 6 X049 oxHa TORKa 30DKHOCTI Xy, M AKOL | X1 | > [ Xs], T
3a Teopemoio Abeas Touka X, Tex Gyaa O Toﬂxom aﬁlmnoc*ri
Taxum 4AHOM, IAYYH Bifl IOWATK ; : a

23 "AEAKOTO MOMEHTY, BUK/JKUHO TOYKH pO3 xcnocri l'lo:matmn
yepes R Touky, W0 € rpanunelo Mix 06Jactio 36ixaocti i 06aacTi
POaBixHOCTI, TOOTO .TaKy TOUKY, MO AN BCIX TOTOK 3 KOJETHOM
abcuncow, axki sexarb aiBlme R, pax 36iraetbes abeoaOTHO, A Ak
‘TO490K mpasime R pua posﬁirae'rbca "Tenep MH, NPHPOAHO, MPHXO-
JUMO JO NORATTS iHTepBaly 361xHOCTL : .
.. Intepsanom 36iwmnocti creninmoro paay Ha3HBAETHCH Takul
intepsan (—R, -+ R), mo aaa BCAKOT TOUKH X, fiKa NeKHUTB YCes
Peanni UbOro inTepsany, psaa abiraethes, § A0 TOrd abCOMOTHO;
A NS TOYOK X, MO JCHKATH N03a HHM, pal posbiraerncs.
CanoBo. ,ycepeansi® Tyr posyuierbca Y BY3bKOMY pO3yMinnHi,
: TOOTO MOBa Hxe JHuIE
~R  3bimnirms &R ' PO "TOuUKH. iaTepsamy,
— —®=- 70 HE € HI RAoro ai-
postisadcms - Q Posbimadcme BEM, HI flor0 npaBHM
Pre. 7. ' ' Kinues. ¥ kiHiax xe Ig-
a Tepeany pag Moxe |
posbirarucs, i 36iraTuch YMOBHO, i 36lraTHch a6comomo—ne aane-
KHTH BiA PO3TIALYRAHOTO PALY.

Monepenui mipxypauus MOKas3yioTh, WO .zum BCAKOTO CTeniuoro
DARY MOXe CRHOCTEepiraTHCh TiMbKM OAHH 3 TPLOX BHEIAAKIB :

1) psia po3BiraeTns aas BCIX SHaweHb X, KpiM x=0;

2; paa sbiraerbeg a4t BCIX 3HAUEHL X

Psif Mae aesixmii nesun®t inTepmaxn s6ixnocri (—R, +R)

Cupasai, My GaunaH, INO KOJAH HE Mae MiCls Hi nepmua, ai npynm
BUNALOK, TO 3MaffeThCsi Take AOJaTHE 9HCAO R, ske mnojiase sci
TOYKH 3 ZOAATHOIO a6CUMCO0 HA ABA KAACH : Ti, IO JeXaTh Jgisime R,
€ TouxamK 36ixnocTti, i HanslTb aGCOMIOTHOL, npaaime—'roqlcauu pos-
6ixkpocri. loxo TOWOK 3 BiAeMHEMH a6c1mcamn, TO TYT BIZOY-
BAETHCA 00epHeHe sBHILE BiAHOCHO TORKH ~ R, TOGTO TOYKH mnpasinie
— R e Touxam# -abcomoTHOl 36imMocTi, a JAisilme-— TouyKaMu po3-
Gimpocti (pnc. 7). Yce ue, sk MH 6auuan, € 6e3nocepem{iﬁ BHCHOBOK
Teopems Abend.

Brnagxn 1 1 2 npnﬁnmo BKJI0YATH B nel ocTanmif BHIA 0K,
BBAXKAWTH, IO B NEPUIOMY 3 HuX intepsan 36ikuocTi ,BHPOAHBCN®
8 ogRy TOuky O, 2 B APYrOMy — ,JIepETBOPHBCA® B YCIO IDPAMY.

: Uicao R yMOBAMOCH Ha3HBATH PAOLyCOM S6idcrOCML; KOAM IHTED-
. BaZX BHPOJNKYEThCH B TOUKY, TO R =0, KOAH XK BiH NEPETBOPIOETHCH
B yClo TpAMY, TO M# BBamaeM0 R==-| oo,
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' B 6Garathox BHNagxax pamyc 36ikmE0CT] CTEMHHOro - psmy Gynae )
nerxo BHamawuTH. Lle Symae Toai, koo iCHye

11!111/ a.!,
RE o, Ay, <vey Qny ..., AK BABKIW,— xoeq)iuieﬂm creniEoro paay.

Cnpaam B HBLOMY Bananuy, noKAazaon

m-iiml,'!a,, ,

maemo e
‘limVWl#lxlliﬁiVl_aIl=£lxl,

a ToMy, Ha nmiacTasi oanalm Komli (mm. § 10}, pax 3biraeTbca a6-
COJMIOTHO TpH L]x1<1 i poaﬁiraencn upu L|x]|> 1. Ormxe, axmo

LA£0, To
Aast lxl<%.p'g,_n, a6iraeTacst aGCOMOTHO,

nas |x|>% psa poadirae'n;ca-

1
U.i cmnsimmemm uoxaayms, O YHCAO T i € caMe Fe wHCHO,

ke ainospeumoe Toukd 36ixknOCT] Bix TOoYok po3GixkmocT, 1'0610_
paziyc s6ixuoCTI.
Orxe.
R =%$%__- '
limy [ @y
Th=b00

Baynamuko, mo xoay L—==Q, 1'0. APE BCAKOMY X MAEMO
“lim “1/[ x| =0,
Bco
TOMY ‘P a6iracThCA AAA BCIX 3HAYEHb x T06TO pagiyc 36ix-
lloc'ri R cnlx BBaXkaTd HECKiHYEHHHM,
Morao 6 TpanuTRCH, IO ¥ Tas| neobuexeso spocrae i3 3pOCTaH-

s 7, Toal npu Beix syaueHHAx X, kpim X =0, 1 sHpa3 )1 | He-
Ememeno apocrae, a TOMY Daj PO3biraeThcs g Beix snaqeah X,
i x=0, B nnomy Bnna,uxy paaiye s6lxuocri R=0. -
-Has 3pyquoc1'i 3amam aroaysannn MOXHA BBAKATH, IO 3aBXKAH

1
Rm-L’

TIILKH yMOBHTHCH, o CHMBOX % MH . DOSYMITAMEMO sK 00,
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1 ' ‘
a CUMBOA — K 0. Aze, 3posyMizo, peaqbHa MaTeMaTHYHa CYTh

CHMBOJAIB NMOJAArae TINBKH B TOMY, AK Y3 BHINE FOBOPHIOCH,
npr L==0 pap ycionm 36iractbes, a npR L== o DAA YCIONH
Kpim x==0,
tlepen THM AK NEPEXORAMTE 10 npnxaanin, TOKaxXeMo e,
paniyc 36ixHOCTI MOXHA BH3HaYarT¥ W iHaxmie, KOpHCTle‘l!le |
MicTy 03rakH Komi osnakoio Hasambepa. :
CnpaBai, NpUNYCTHMO, WO ICHye rpaHHUA

an+1
Ay

llm

A=t

T103BaYRMO IO IPAHHWIO 3HOBY 6yksoi0 L.

a

L=lim}| "'“I

Maemo -
. | g1 X '
fim | S = |l Gnitl .
n—cn anx )

Tenep, Ha miacrarl O3HAKH lIa.nau6epa a6como'rno TaK
- fIK ‘BHIE Ha niﬂ.cram osnaku Komi, poGumo BHCHOBOK, W0

opu lxl< L pax s6iraeTsea a6c0momo,

npH |x1 >‘E PR pqaﬁiréencm

Orxe,
=1
=7

i IpH OLOMY BHOBY npn L=0psax sﬁiraerbca B(:lo,uu, a npu L =-}- com
pax poabiraersca BciogM, xpiM x =0,
3BigcK MH, MK 1HIIAM, 6auumo, 1xo KOJMH OGHABI rpaunui

limy a,] 1 lim|%H
B—C0 R—-CO a

icayioTh, TO BOHH piBHI MIk cobolo ™. '

TakdM 9KHOM, MH TENED MAEMO' B3 CHOCOOH 3HAXOMMEHHA paJ
alyca 36DKHOCT! CTemiHHOTO PARY. MH NpHxJIajaTHMEMO KOXHOIO
' pasy caMme TOR 3 HHX, IO 3pYYRIMMH AJ4 RaHOrQ pAAY, NOAIGHO
A0 TOro, sK 'DPHKMANAAH NPH PIsHAX BHNALKAX pism osnaxa 36ixK-
HOCTI.

Poaraasemo aeski OpHKAafgK Ha BH3HA4YeHHA palklyca 36IRHOCT]
cTeniHHAuX panis i BEBIHMO ix noBReiHKY B KiEnax iuTepBany sbixaocTi.

* MoxauBHi BHNAfOX, XONM APYroi 3 IHX TPayHLb HeMae, a uepma icuye;
TYT, IpOTe, MK HBOTO e NOKA3YBATHMEMO.
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[Ilpaxaan 1. Bianmemo pin

L2+ 24 2

Maemo

lim ¥ [an] = limy 35 =9,
f—+00 N—+20

Tomy |
. R;.l :

=5,
TAKHM 9YHHOM, iHTepBa/ 36iXHOCTI e_(—-_%, -{——lé) HocaiguMo, ai

' 3
I0BOAMTL CeGe paA y KIHNAX UBOTO IHTEpBady. Maemo Aa% X = - paA

1+2.§+2=.212+...+2n-.%+... ,

bodro pax
141414 1 |
ket paz, 3poaymino, posbiraerecd. Tak camo Aag X = — = 3xafinemo
| 1...'.§."1.+22._1_. ;‘__(__.nng:,l_’;
2 22 e = . . 2" L 3
l—141—1_..; _ _
Az Tex posbiraerscs, 60 AOrO Wieu He NPAMYIOTH 20 HYAS,
Taxum wunoM, ueht paj y kimuax iwtepBaay 36imHOCTI po36i-
[ Ly Y A .
Mpuxaag 2. Hano pag
x X, % PR :
'T_—-——{—-S——...—H— 1)"—.1;-]-... .
Maemo -
Qni1 n
flm|——t=1 =
_ n—b‘g n«»& n—4-1, L,
R= 1= 1.

Intepsan a6immoctl e (—1, +1. ¥ n
T06TO0 NpH X =1, OfEPKYEMO _
11,1 P

T_'§+§' - o-.-+( l)ﬂ-— n+---o

pasoMy Kimmi

Lleft pax, ax mu 3]{2_[6“0; 36iraeThcsa, ane He aﬁcomoﬂgo (§ 14).
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B ainoMy xinui iurepéany s6ixuoct, To610 npu X
Aicranemo '

1 2 3 .‘.- n -c..o

Left pax posGiraerbes, 60 BixpisuneThes BiA rapMOHIIHOro
THM, WO BCi AOro wiend NMoMAOKeni Ha — 1. -
Takum unbom, Moxe TPANRTHCDH, IO B OAHOMY KiHHi {HTeprall
361xHOCTI pan 36iraeThea, a B ZPYTOMy posbiraeTbes. '
Mpuxaan 3, Nano pan -

X Xt oxr  xm _
prEtEtet it

Tyt Maemo .
2
. a . n
1im _ﬁi’.l == [itn (ﬂ.) — 1'
n—-+cof ap nrco\ + 1

Orxe, 3roBy (—1, +1) e iutepran abimuoctl. Are
pAx 36iraetbed, i RO TOro a6eoNwTHO, B 060X KiRuAx leTepsar
36ixnocri. Cnpasai, Maemo opu X=1: : :

1,11 1,
rtatmtotmte,
a npE Xx=—1 h ’ -

1,1 1 By 1
“T+§¢.“3—,,+---+(—1J”g§+"'; .

NEPWR 3 uAX paAiB 36iraeTscd (§ 11), a ore, Apyrult xe Tianwlll
36iraeTben, afe A abCOMOTHO 36iraeThed. : '

Takum auHOM, pax MOXe s6lraTuce, i RasiTh a6COAWTHO, B
KIRUAX jeTepBany 36LkuOCTI. S

§ 25, Hgﬂehepnuicrb CYMR cTeniunoro pasy.
Posrasnemo crenimam#t psn _ '
(@) Gtk t et et

1 xa (—R, +R) € #oro iuTepsan aGixsocti, _ .
HoBeaeno nacavnepen, mo B ycAKoMy intepsaai (—e +o)
AKKA AeMMTL BeCh ycepezuui intepsany s6ixmocri, cyma Fx)
CTERIHHOrO pARy € HetiepepsHa QyHKNIN. - ' S
Cupanai, axmwo inTepsan (—op, p) MeWHTH BECh ycepenmni iu-
Tepeaay (—R, -+ R), To ue o3udqae, mo p < R, BlabMemo SKeReby b
HHCIO o', WO AKATE MK p 1 R, TO6TO p<C p'<” R, Yepes Te mo
TOUKA 3 alCUHCOKW p’ JAEXHTH ycepeaunt-iaTepeany abixHocri, 1o
B Bift paj (@) s6iraerbed, 1 xo Toro abeomorHo. Lle O3Ravae, UWO

Pax . R
!aol+{41!p’+iazfp"_-{_-...+ian|9’{'+..._. -
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30imHuR paa.. A.ne yepes Te INQ p<p, TO AJA BCAKOI TOUKHM X

merepsany (—p, -p) Maemo
, x| <p<p'

OTXeE, . : S
lanx® | <|@alp™ .

Lie moxasye, mo Ha (—p, |p) PsA (@) Mae wienm MeHmi, Hix

on Hl wieHy AesKord sGIXHOrO pAAy 3 AOMATHHX uucen, Pagu,

b UK BJIaCTHBiCTb, ME }'MOBHJIHCB HA3HBATH MAXOPOBAHUMH,
6ya0 JOBeAEHO, O CYM& TaKOTO PHAY.e HemepepsHa GyHK-
hia ‘TaxHM uuHOM Hame TBEPAXKEHHA JNOBexeHe,

KopscHO '3ayBaXHTR, IO MK TaKHM 9YHHOM NEpPEKOHaJ uCh y He-
WEPEPBHOCT] CyMH CTemiHHOrO PAAY B YCAKIH TOYL, fKA JEXUTH.
ycepenuni intepeaay 36ixnocTi, 60 KOXKEY TaKy TOYKY MOXHA NO-
MiCTHTH.B AXHICE iHTEpBAA (—p, +p), 1O BeCh AEXHTb ¥ (— R, +R).
- AJse Be MOXHA TOBODHTRE OPO. HenepepsHiCTh CyMu B KiHHaX ig-
TEpBALY . X0ua -6 TOMY BiKE, IO Takoi CyMH MOXe He OyTH: paad.
MOxe PO36iraTuc:.

$ 26. Jlﬂ'q)epenuiloiannn t:'reni/lmoro' psay.

Mu AOBeJH, HIO CyMa CTENiBHOro pALY € HEenepeppHa EEIHE T
F(x) B ycaki# Toull, WO JieXKUTh, TOYHO BCepeAHEl iHTepBany 86ix-"
Hocrl. Jloseaemo 3apa3 moch: Gisblie, & came, MC B TOMY X ixTep-
paal Gynkuia F(x) HeoaMIHHO Mae NoXiauy, npH uOMy 3HalTH Lo
NOXiAHY MOXEA NPOCTO ROYIEHHUM AMdepeHuilOBAHHAM CTEMiHHOTO-
pARy, nofiGHO 10 TOrd fK: NOXIAHY CYMH CKIHYEHHOrO 4HCJd KO-
AaHKIB 3HAXOJATH 8 NONOMOrQw ACGAABAHHA NOXIAAHX Bl KOXKHOIQ
AonaHKy okpewmo. Lieft ¢axt, mo BKasye Ha noAibmicTs Mix CreniH-
BHMH DAfaMM i, Haupaksaj, 3Blmammmﬂ unoroueﬂamﬂ, € BHCHOB~
KOM TaKoi Teopemu:

Slxuro crenisnH# pan

() m+alx+a=x3+.. —|—a,,xf'

Mae (—-R, +R) iu'repsuou a6imnocTi i q)ym{mlo F(x) csoew-
CYMOIO, TO pPRJ, OAepXAHHE WAIXOM ﬁoro NOY4NEeRHOTO Au(reper-
RiOBaHHA, -TO6TO pan

2) a,+2agx+3a3x’—|— ,.-!—nanx"‘l +... ,

mae Tofl e inTepBax sﬁimuocn i cymy, mo nopinmoe noxixnik:
F(x) sia oynxuil F(x),

o6 BneBHHTHCh Y LLOMY,. nose,ueuo HacaMmmepex, wo psx (2)
MaxopoBaHu®t Ha BcHkomy iHTepBaai (—p, p), m.cr BECh JIEKMHTh-
ycepenusnl iurepBany 36ixkuocti.

- Cnpaeai, axumpo £ e Taka Touka, wo p<lé <R, 10 pax (1) v uik
Touni s36iraeThes, TOMY 72-# 4ieH @£ NPAMYE HC HyJAa NPH HeQO-
‘Me}eHnoMy spocTtansi n, OrTxe, MOMXHA BKasaTH Take qucio M, umo-

leFr <M r=1,72 3,... .
_ o o



Hxwmo | x|<p, TO . .
. . . n—1 . M

e g= % <1, 60 p<% 3a YMOBOIO. Tonﬁy, KO MK TepeKOHacMooll
y abixuocri paxy -

M 42q48g 4 Anp=1 4y

3 NOAATHUMU WICHAMH, TO THM CAMHM Oyle AOReZeno, IO T |
MAKOPORAHKR HA (— p, +p). ¥V 360KHOCT] X OCTAHHHOTO PAAY Mewku
IEPeKOHATHCh, X0¥a 6 npHxAanaous 03maKy Ilarambepa,

A ~'nqﬂ—l _
.{{{f,ﬂo&m_ﬁ—qﬁl-

Otxe, Mz 6auuMo, HiO Ha GyABAKOMY BiApisKY é-—- p < p), AKER
JIeWHUTD BeCh ycepeawui inTepBasy s6ixmocti (—R, -+ R), pan (2)
MaxopoBanufl. ¥ TakoMy BHNAazKy, NpHUKJAAJaiodu Teopesmy.§ 21, Mm
GaunMo, mo neft pax (2) sbiraethea Ha(——p, +p) i Mae cymMo0 no-
xiggy F'(x) sig pyskuii F{x). OTxe, MY NEPEKOHAIHCH Y 3aKOB-
HOCTi NOuUNeHHOrO ZAR(PEPEHUilOBAHHA CTENIHHOrO DALY B YCAKif
TOYIY, WIQ JEeXKUTh ycepeauHl iHTepsany abixHOCT.. '

Yepes Te mo B inTeppasl, ze pax MaxopoBauuBl, BIE ¢ alco-
JiotHo 3bikmuM (§ 19), TO MK nepexOHyeMOchb, X0 PEX (2) 36ira-
€ThCE 20COMOTHO BCepeanni iHTepmaay a6ixmocri paxy (1). JHose-
AEMO Tenep, 10 n03a UyM laTepsanom psaj (2) posbiraerped. Crpasai,
xoay 6 y axifice rouw & Taxi#t, mo [§ > R, psx (2) 6yB 6u 361xk-
HHM, TO LA BCAKOrO X, |x|<(%, ued psaa 36irascad 6 aGCOAIOTHO.
‘Orxe, 3gafimvioca 6 take X', |xX'|> R, npu axoMy psax

a2 aa] | X3l asl | ¥ P4 e nlanl X ot

a6iraernes. Ane Toal 36iraeThes { PR, OXEPKAUKE MHOKERHAM YCIX
uneriB MomepeaHporo paxy ma (X'}, To6ro pag .

1|12 1F 21 @] | ¥ 431y || £ ... nl @i | X o

-4 TOMY THM Giaplue - nOBHHEH 36iraTHch i Pan _
o Bl IFlal X Etlasli b a2 P
0. : : -
|an|] ¥ P <njas |} x|

3einch sunaupae, mo paj (1) sbiraeTsca B TOYUi X', WO HEMOXK-~
AuBo, 60 |[x'|>R, TO6TO TOYKa X' JAexMTL NO3& IHTEPBAIOM
sGixuoctl pagy (1). 3 oaepxkanol cynepeusoctl Mu pOGHMO BHCHO- °
BOK, WO psAx (2) nosuuen poabiratece ycioam no3za (—R, +R).

Mu nepexona/iuCh, TaKHM IHHOM, MO ofuxsa paxu (1) i (2) ma-
i0Thb OfMH 1 Toft e imTepman 36ixkHOCTi, a ue A 3akiHdye HoBe-
JieHHS NPONOHOBAROI TEOpeMH. E L _
. Hozasme po nxboro, o B CcaMBx KiHuAX iHTepmany s6GixuocTi
paar (1) i (2) MOXyTpb nOBOZWTH cefe He OAHAKOBO: MOXE Tpa~
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NATECh, MO Aanuit pax 3biraersca, a nponnq)epeﬂuiaosaaak pos-
ﬁil‘aeTbCﬂ e mae Micue, nanpuman, AA% psuxy

gxnft npR x = —1 36iraeTses, Toal 8K nposudepenulfiopannd pax

1+x+x2+...+x~~l+... |

¥y uif Toqul poabiraeTbes. '
P03mnnemo JIPUKJIAJ Ba nndJepeHuixosaﬂﬂﬂ CTeRiHHOro psu:y. Xalr
pﬂlt ' :
B e Rt i et ot ot § i B B U

ileff pan e reomerpuuna nporpecis i3 amamewnuxoM — x, Loro
abixsoct ¢ (— 1, +1) Cyma F(x) mporo pagy e

F(x) o 1~}~x

[MpAKAaAa0YH TiALKALO A0BEACHY 'reopeuv, Mp GatuMo, wo paa,
JepKanall nouseHnmnM nu(pepenui:osanaau T06T0 pAg

_—'1+2x—3«x2+100+('—' 1)’,nx"_1 +
e TOR e IHTepsas 36LKHOCTI (--l —]—1), IEDE YoMy HOro cyma
BHHHA AOPIBHIOBATH , ,

Flo)=— (1+x=

 § 27. Psax Maxiopena. €runicte poskarany cpymmii
B cremuuuﬁ pax.

Wi Gaunau B nomepenuboMy maparpadi, MO KOAH CTeniHAHS PAR
- gt axfa x4, .t a ...
imTepsax sbixk#octi (—R, 4 R) i cymy F(x), To pax
g + 2a2x - 3azx2 .. . +na,xr—1 .. _
XaHRfl NONNeHHHM nuq)epeﬂnimnaimsu ZaHOrO psay, Mae Toff
sTeppaa 36ikHOCTI 1 CyMy F’(x) mo AopisHioe HOXiAHIA Bm

ve pax (2) e swogy creniwnuit paj, rouy AC HBOTQ MOXHA
KCTH Ty CaMy TeopeMmy i nepexonaTuch, MO P

1-2a,-}-2- 3a3x+...+(n-—~l)ua,.x"_’+...-:.'-'
u‘epaanom a6bkrocti ixTepsan (— R, —{-R} 1 cymy F’(.t),' mo
woe npoxianift F'{x), To6T0 Apyrik noxiauii. Big l.x) .
BYOPIOIOSH UE MIDKyBasH, SAPHXOMMMO AO TAKOLO. nacnoauv.
Yeopin prmim '

o



- Akmo creninmfi paa
ao+alx+a3x3+ —{—a,,x"—i—...

sb6iracTeca A0 (bymmii F(x) i mae inTepran a6immnocti (-—R, +R)'
10 dynxuis Fx) mMae scepeanni uboro iWvrepeany moxiawi BCiX
nOpAAK{B, MPH HOMY JAS 3HAXOMKEHHH WHX NMOXiAHKX AOCUTH A
(depeHuiloBaTH 3aNaHHH PR DOYAEHHO €TiAbKH pa3is, Akud B
pPAAOK BOXianoi; Bci oxepx Bani npu nbouy PAAH MAIOTh 'roﬁ
istepsaa 36ixuocri (~ R, .

Taxau YHHOM, MOXXHA HAaOHCATH:

F(x,) ao+a1x+agx3+aax3+ + anxn_l_
F(x)=1-a,+ 2a,x+ 3a,x3 ...t naxn—! +
F"(x)-—-l 2(1_3-{—2 30;X+...—{—(n—‘)mnxn 2+
FO(x)=1-2... papt-2-3- ... (p + 1')a;,+;x'+' 4

+(n——p+1)m—-p+2) o TEXO

oy
« e v s & « BB 2 P & ® « + * e+ 4 & & 9 o

Koxusl 3 nux psais a6irae1‘:>ca Ha intepsani (—R, +R). 30
Kpesa, NOKJABIIH B LHX pajax x==0, MK 6auuMO, 10 KOXHHH psu
36iraeToea A0 OfIHOTO CBOFO CTaJ0TO 4jaetHa

F(0)= a,, P’((}) =a, FF{0)=1: 2ﬂ'g, .
Fo0)=1-2-L.. pag,... .

Lle  poxasye, MO koetbimen'm creninsoro pAny Bnpamaron:ﬁ
HITKOM [I€BHEM CROCOBOM txepes BEAHYHHY byriuil F(x) iiin
xipuux y Touui 0, a caue
P’(O) __F") _ __ F0)
angO), My = _ag--*l_.Q",..., ap ——m,.-- .

TakaM UHHOM, KO (pyﬁxnin P(x) MOXKE GyTH PO3K/IANCHA B cﬁ
ninnuft pAA, TOGTO AKHEIO iCHyeE cTenisuud pag, w0 36irasrh
R0 F(xX)} B aKOMYCb inrepnam, TO Takuh psm fulbxu OfHH,a cam
pRIL =

F(.t):F(O)—l——_P(O)—l-ﬁF’-’(O)—{—....+
B Al L

3po3yMino, ui0 He BCAKY q)y_mcmlo Moxma_ PO3KAACTH B CTeniuuAl
PRI K NOKa3ye nonepejHs OpNysa, Jis us0ro Hacamnepen Heof
‘xiaAno, MO0 BOHA Maaa nmoxiAHi Bcix nopaaxis y Toumi x=0, i,
NOKA3YI6Th ASTAAbHINI - AOCALJKEHNRS, TIABKA HHOFO e Henocnri
. flpore; gag Beix npocrux Qynkil# 1 Taksx, o Bech yac sycrpg
‘qaTHCA B - AHaAi3], Takuft PO3KAaR MOXKIUBHE, 1- MH Tenep  3HaeM
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K Aoro sHaRTH — A4 UBOrO JAOCHTH 3dadTH noxipei. Bm Hamol
dysxuii B TO‘IU.I x=01 noﬂu CK/IAaCTH pﬂﬂ. .

F(0)+ F'(O)'}'l 2P"(0)+ +1 2 T f-‘(ﬂ)(O)_’_ se s

Llefi paa mae Ha3asy pany Maxaopeda i Bizmirpae Haaannqaﬁuo-
PaxAHBy poabv B Anaalsl. Mr posrianemo aani niaaf paz npukiasis
posxnany ¢GyBxUid y pag MakAopera, ane Ttemep HaM noTpiGHO
CIHHUTHCD 1€ Ha OAHOMY THTarRHl, WO NPUPOZHO ROBCTAE MiCA%
TOro, Ik MY NEPEeKOHANRCh Y MOXAUBOCTI nad}epeuuuona‘m CTemiH-
Hufi paa. Ue nutabeAs npo  laTerpysauus mux paals. Jlume micas.
foro, Aix ue NUTaHHA GyAE pPO3rAAHYTE, ¥ Hac 6ygy'rb yci 3acolm
Aaa poskadny OQysxunif y pans.

§ 98, IBTerpysaHns CTeninHMX psais.

Xafl crenimnafl paz
m L Gtar gt

Mae _iafepaa.u 36ixuocri (—R, +R) i xan Fx) e fioro cyma. Poz-
TASHEMO P4, OREePXKYsagHl NOUACHBHM IHTErpyBanHsgM JAKOTO PAAY

%) - aox-]-——x +...+n_|_ Xt

Hloseneno, mo sin a6iracTbes a6CoMOTHO B KOXEIA Touni BCepe-
Xl ia'repsany s6ikuocti, Cnpaspi, Xaih Xy Taka TOYKa; TOAI pPuA

® laoH"falllxol‘}'n-‘l‘fan”xoln‘!‘

ab'lrae-rbca, a ToMy i pﬂ}l, OMEPXKAHUA BiIKHAAHHAM YIEBA Jael i MHO-
xemum ycix uaedip Ha }.x,), To6r0o pAg '

) RN RS PR RN S S NPT E L S

Tex 36iraeTvcsd. Ane waeHd AoCAiIKyBaHoro pagy (2) sa acomor~
00 BEAMUAHOK MeHml YAeHiB TiAbKHIO o,n;epzxaﬂoro pany (4),
My Bid TakoxX 30iraeTecda aGCOMOTHO B TOWN] X, *

. Taxum uuHOM; MH DepeKoHAAHCh, WO paj (2) a6iraeTncs abco-

NOTHO B KOXHIA Toum Bcepepusi (—R, +R). Orke, iuTepraxn

ixnocti Hboro pAAy noskHed MicTuTH (— R, -} R) abo sbiratres

b HuM. [JoKaxeMO, IGO0 MOKAHSHA TiAbKH OCTaHHIf BHNAROK, TOGTO

TepBaA 36DKHOCTI MPOIHTErpoBaHOIO PAAY NOBHHEH ﬁym 3HOBY-
TepeaaoM (— R, -} R). Cnpasal, xoamw 6 uel iarepran 6ys
R, +R'), ne R >R, 10 Ha nigcrasi Teopemu § 26 pan (1),

XEPWAHHH OYACHHAM na%gpeauimaauunu paay (2), maB 6« Takox

TepeanoM 36lknocTi (—— R, +R'), mo HenpasuabHo, 60 #oro in-

pBaJ 361maocri € (— R, ~+R).

* Sdmmulm AOYAEHHOrO {HTErPYRANMR cmulmm pny umxna 6yno s BUBECTY
8 RAACTHBOCTEH Max(opc-zsaunx paRiB.
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TaxuM uwmHOM, npolnrerpoaannﬁ psm Mag 'roﬁ camm im‘epBax
abixnocTi, ¥ | xagRf,”

Io3raunMO aepes P(x) cymy pany (2). Hepes e mo ganuft psm (I)
mae cymy - F(x) 1'sa Teopemowo npo zaudepesmioBaHng paiis MH
nosuusi MaTH P(x)==F(x), To 38lacK BAnAUBaE, mo D(x) ¢ GpHMITHBHA
dynxuin aAxg Flx) abo, Tounime Kaxydw, OfHa 3 NPUMITHBHHX AJH
F(x), 60 Mu 3HAEMO, MO NPAMITHBHHEX QYHKKIA icyye Oesaiu, 6yapsixa

D,(x}, mo BiapisuneTvca By P(x) auwe Ha CTane, GyAe TaKOXK NpH~
mituproio pad F(x). Moxga: noxaTh, mo P(x) e Ta 3 NPHMITHBHHX
Jasa F(x), axa nepeTeopioeThes B 0 npu x==0, 60 psg (2) mae npH#
x=0 cymy, mo zopieHioe HYyJesi.

[lizcymosywoun Cxasane, MOXHA cbopuy.mona'm TaKy TeopeMys

Ao creninnud pagx

ao—}-a,x-}—...-{—anx“—l—. .

a3biraeTocA HA, (—R, +R) i mae cymy F(x), TO pan, oxepwanni
G OpMaibHHM lurerpysaﬂusu #ioro DowAtHHO, TOGTO pPAx

aox-{- x+...+ j’_‘ x"“-]—. cer

mae TOH e jgTepran aﬁimuocﬂ, i ﬁoro cyma e 1a s npumrunnnx
aan F(x), aka nepersopioerbcs 8 O npu x=0
Hanpuxnaf, uu sHaeMmo,. O PRE -

l-—xz-{-x"—xﬁ-i—...-i—(— l)"x”‘—l-...,

axm’c MOXHA DO3T/SAATH K CEOMETPHUHY nporpecii. ia 3HAMCRHHY
KoM — X2, 36iraeTbest i 42 <1 i posbiraeTnca A x* 2> 1, Tobro

@oro inTepsal sGizxaocﬂ e(—1, +l) CyMa 1oro paay e _—}—I_F .
Tomy pan, OXepXaHHA TOUNEHHHM IHTErpyBaNEAM JNAHOTO DAY

TUOBHHEH MATH CYMOIO NDHMITHBHY. AAH 1 {053 WO HePeTBOPIOETLLR

8 O npn x=0, Taxo:_o npnmi’ruauom Gyae arc tgx, 2 TOMY MH o;xep-

¥yemo piBHICTH
x?ﬂ-{-l

arctgx———-3+5 ...+( l)"2n+l+...,

cnpaaemuny npn Bclx 'raxnx X, jgaa akEx — 1 < x <41,

Moxua 6ya0.6. .n.osecm, HIO Ua pisHicTh NpogoBxkye 36epiratw
cuny i npy x=-1, axe 3 uonepe,u,nboro noaenenua e H2 BHOAH-
sae. [lpy x= +l d)opmyJ:a nae : : :

k4

i f038019€¢ HAOAHKEHO 05‘IHCJISITH qHCA0 %, Ma HE CAMHATHMEMOCE
Ha 1bOMY, 60 JI1A m MOXHA 3HaHTH 3HAYHO Kpamy pPOSKAazd, TOGTO
paAm, U0 36iral0ThCT HAGAraTo IMBHALIE, 8 TOMY p,osnmmnorb aeruo
OOYHCAATH YHCAO T 3 BEAHKOD 'roquium.
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§ 29. Paau Tefinopa | Maxxopena.
Mu Gaupar B § 27, mo xoau ¢yexida F(x) Aomyckae poskiai

Y cTeminumf psj, TO ue nosmHeH 6yTH psx ;
F(0)+TF(0)+§]F"(0)+---+,TI I 0)4-...,

IN0 Mae HasBy paay Maxaopena. Ase, sx mOkasye Bxe cama ug’
¢opmysa, naa poskaapsocTi yHkwi B paa Makaopena norpi6so,
mo6 BoOHa B Toywi X=0 Mana noxiasi Bcix nopaaxis. Mix Tum -
Gyuxws moxe OyTH. pAdepennifioBanO0 CKIABKH 32BrojHO pasis,
aae B Touui O afo cama soma, a0 T noxizmi CTaOTH HeCKiHueH-
‘HEMA, Hanpuxaan, ¢ymaxwia Inx pas scix ssagens - X, KpiM x =0,

Mae CKiHdenny hoxlﬂ.ﬂ}f r CKIHYEHRY ADYrY NOXIAHY _—_-;Tl, B3araat

ckinwenal noxigui Beix nopsakie, aze npy x==0 sﬁaqei_m_ﬂ.i caxoi
Gynxuii i seix 11 moxigu¥x nepecraioTs Oyt CKiRYeHHAMH,

B npoMmy .punmaxxy moxna myxatm po3wjany Taxoi ¢ysxuil B
CTeNIHHRA psig, poamilleHuR yxKe He 32 CTeNeHIMH X, a 3a cremne-
BAMH X —q, Jle a—axegebyns CTake UHCAO, AAf SAKOTO: BXe Cama
$ynkuia 1 sei H poxiaml cxinuesi, Cnpaszi, KOG MW B TO4KY @
HepeHeceMoO MOYATOK KOOPHHHAT, NOKAABMA X —=a -k, ne A —HOBE
uinne, 10. F(x)==F(a 4 /) crane axoiocs ¢ynxuieo Big k; nosna-

MMO 11 uepea ¢(h), 100670 nokaagemo
o(h) = F{a+-h).
Toxl Co

V() =Fatn), o' O=F"G+h), ..., ¢ (B)=Foa+th,....

Yepea Te’ .’md npe #==0 uu omepxyemo . '
YO =Fla), ¢'0)=F(@), ¢"O=F) ..., ¥0)=Fa),...,
‘io Ena dyurui q‘»_(ﬁ)- MOMHA CKJACTH 'pﬁ;l Maksopesa: _

KO YO+ O+ A+ o .,

m6o | o | |
. k ‘e ]zs ..iv k’l . . .
Fl@)+1 F@+ 5 F@+ ot o F™@) e .

Howmlyaioun Tenep, mo -}k =x, a otie, h=x—a, MU AICTaeMO
Prenlanuit psx, posmimenuft aa crenensMu pisyEn] X —a:

naJ+“"—"1_—‘_-’F’<a)+(f§}“.zf”(a).+---+(i;ﬁﬂﬂ""“’+'""

left psx mae nassy pxay'TéMopa Aza F(x). :

Taknu unHoM, #KWO ¢ynxuia F(x) AonycKae po3k1an y pan
- CTeCHAME PiSHALI X—a, TO dell POSKAa) HOBHHEH ONEPMKy-

»




BaTHCh Y BUMsAl paay TeéRnopa. Lle Tepxenns BUNAHNBAE 3 TOTO
" ¢paxty, 1O KOAH (YBEIIS MOXe pO3KAAZATHCH Yy CTEniHHHE pag,
TO TIALKH OARKM -CNOCOGOM, | MU Tenep 6auuMO, TKHM caué cno-
cobom.

MpoTe ME He naemo nlmmx nixcTas cmepmxyaaru, 1O, P3FBIIH
¢$YyHKLiIO F{x) fika maé mnoxiiml Belx nopsakis, 1 cxaasmy mas kel
poskaap y psaa sa dopmyaow Maxaopesa abo sa dopmyaoio Ted-
J0pa, MH IICTaHEMO pAAR, aKkRA 3Girag@Tves I X0 TOFO Mae cymoio F(X).
3paxaioun na HaAssnuafuy Bamnlﬂm’b NATAHNA, MH e pa3 COH-
HAMOCH Ha HbOM

Mu GaunAd ( 27), mo xorm F(x) e cyma fKoroch crediuoro
paay, mo 3biraétect ma iwtepmadli (— R, <4-R), 70 moxus c'rBep-
JKYBaTH, WO Koedinienrn uporo créfingoro pasy

@yt apx -t - daxt 1.

NOBHAHH] onepmysamcb 3a cbopnyaaam

d., F0), ¢11=F’(Dj cee) anmm.....

Tomy, AKIIO 3@ yMO80W0 DAA aGIraerbca z0 F(£), To MR MO~
3HEeMO NHUCATH B in'repna:zl aoro 36ixunocTi pimﬁcn»

Fo) = PO+ 5 PO+ HFO oot S FO0) 4.

HNoni6uo K0 UBOro Mu 3apas nepexunamcb, Mo koau F(x) e cyua’
pAAYy, PO3MIIEHOTO 32 3POCTANUAMM CTENEHAME X—a, | KoAu BIE.
36iraerhCs, TO Ue Mae 6ym pan Tefaopa, 1 M% TOAI MOKEMO MUCATH;

Foy= — RO+ P+ S5 @) ot
+E= 2 pug) ...

IpoTe, 3 YChOTO CKAa3aHOTO HIE HE BHIVMIABAE, MO, B3ABIIH AKYCh
dynxniio F(x), axa mse Bcl noxiawt, | ckaasmy gaa nel pan 3a g;op-
mynolo Maxaopena a6o 3a Qopmyaoio - TeAaopa, uu Moxemo GyTa
gepul B ¥oro a36lkHOCTI A0 F(X); MOXE BHABATHCSH, HIO u.ea pax
posbiraeToca abo -36iraeThed, aae He ,ao Pynrwi F(x).

Xa#, uanpHKIag, _

Maemo

P =(5— xs+;;’),,--;, )



HEeBaXKO0 OAYUTH, IO NPH BCAKOMY 1
| ! N
FI")(x),:P()—C e,

1 ]
ae P(} — MEOTQUJEH BiAHOCHO .

Slxkmo noxaactH X =0, To fo6yToK y npasifl yacTuHi OCTaHHBLOT
piBHOCTI cTae HeO3HAUEHWM BHPa3om BHrasagxy oo-0, Hlo6 adafiTi

#ioro CHPaBXKHIO CYTh, HaMHIIEMO
o1\ % P(y)
= = ll Y= lim —2,
lim P(x) mP(y)e" Jim

Tlpuxaagandn npaBHIO Jlonha:m sHaBAeMoO
L .
lim p(y) = lim P’(y) Ii P (y) ».=lim gz_o,

Yo Yo y-+oo

Ae k—cCTrase "HCIO, 60 nponmbepeaulxosanmx mHorouien P(y)
CTiAbKA pasis, Axki fioro cTeniHb, MH ;ucraneuo CTany BeJAUYHHY,
Takum YHHOM, o

FO)=F{0)=F(0)=...=F"0) ='-'1’ =0,
a tomy pix Maxzopesa ans ¢ynxuii Fx)=e * Mae surasa

n
o+o.-’9+0-"—’;+...+o-’f~+...,
’ 1
T06TO 361rae'rbcs1 %0 0 axs Beix X, a Mix THM e * ni npn AKOMY
CKiHUEHHOMY 3HAYEeHHI X He .AOpIBHIOE HYJAeBi.

Tomy, KoaH XOTATH PO3KAACTH 3amaHy (Pysxuino F{x) y crenin-
Ani paa, TO pOGAATE  Tak: Hacammepex ¢(OpMaAbHO CK/I3JanTh
Aaq el pax Maxiaopena, aKIMO BoHa Mae ckluyensl noxigmi Beix
mopsiakis npu x =0, a6o psa Tedaopa, AKIMO AAT TOUKH X =0 ge
HEMOXAHBO, 4 AAA ALAKOTO X = @ MOX/AHBO, NPH YOMY POPMAILHO
CKAACTH | pAS— Ue 03HA4Ya€ NPOCTO OGYHCAHTH AOro koediuientn.
JIa.ni NOYKHAIOTH ROCAIAXKYBaTH, YH 36iraeThcd weft psj; SAKIMO BH-
MBUTHLCA, WO BlR 3GIracTbCa B AEAKOMY IHTepmasi, TO HE MOXKHA me
‘OIpa3y CTBEPIKYBATH, MO AOro cyma e nawa pyuxuis F(x). lenyors
ABAa METONM, 3 RONOMOrOI0 SIKHX MOMXKHA AI3HATUCH, YH CYMa PHAY
ZAopisHiosathme Flx). Onmy 3 HUX WTYYHRA, aje 3BHYANAHC Jerwma,
fiongrae B TOMY, 10, KOPHCTYIOUHCh BAACTHBOCTAMH BiKE ONAEPRa-
!loro 3 aonomoroe Audepenuliopanssa i igmux onepaunid pdany, Ha-
WarajoThCl BCTAaHOBHTH, UM € JaHa QyHKUis HOTO CyMOI0; AK ue
BpobuTH, Halspyunime 3’ACYBaTH Ha UpHKAafax, 60 TYT HeMae 3a-
pam;aoro npufoMy, npHAaTHOrQ AAf Beix pagir. JIpyrHR Merton

anocepeaxit, ane s3aebiapwOro Ayxe BaXKO MpHKJIANaAbHA#, NO-

rae B TOMy, WO pisuuus mix F(x) i mepmume n wieHaMmu ii paay
eﬁnopa HOYHHAIOTE. BHBYATH GQSHOCEPEH,HBO i HAMAraoTbeH BCTa-~
BHTH, KOJNH BOHA NpAMye RO HyAs I8 spocrambam n. Opyruf me-
A MM BHBYAMO naJxI KOJH NOKakeMo, fiK o pisHAmo, T06TO TaK

87



spanuf saanm«oBuf unen paay Tefinopa, 306pakartu B 3pysniét Gopuml,
a 32pa3 BRKAKEMO, AKHH BACAZA MAIOTh PAfu Makaopena pas ¢yHk-
uiff, mo nadyacrime sycrpivaoTees B Avatizi Qyskui#, i 3 pono-
MOrOIO NMEepIIOTO METORY BHABKMO IX 36iXHICTH A0 mux Qynruif.

§ 30. Posxnan y pin An% q)yu'xu'ii er.

IToerarumo cobi 3a8}laHHﬂM posx.uacm B psux $yHukuiio &%

Maemo
F(x) =e*,
- Fx) =e%,
F(x) = 1
-F"“(x) =ey
TOMY

RO)=F'(0)= F"(O):-:... ﬂ")(O)u... 1

OTxe, pfm Maxaopena Moxe 6y'rn Hanﬂcaunﬁ BIH Mae BUTIAN
1+ +2l+0.0+ +Ql. -

Tenep Tpeda nocnigum uy 361rae'rbca ued panm, i mcmo 306i~
TaeThCH, TO Y4 6yzxe e* foro cymo10. B § 23 mu gosesu, mo ge#t P
a6iraeThes npH BCiX 3RavenHax x. [losnazumo qepes f(x) CyMYy LbOro:
PaAy; MaeMoO, OTXE,

f(x) 1—[— +2l+'"+ +.

. Ane mu ule He 3maeMmo, 4n Gyne (%) = ¢*, Jlan PO3B'I3aHHA IbOTG
DUTaHHA HacaMmnepesn 3ayBaXWMO, INO BCAKUMA CTENIHHUA PRA MOXHA
AMdpepenuioBaTH NOYNEHHO B TOMY iHTepBaui, Ae Bl 36iraeTocs;
npH YoMy npoaadepexuliosaHml pRA Mae Cymy, o Acpiesioe no~
- xiguift Bizg CYMH JaHOTO pafy. Lle Aossoaae HAM' uanncam

FE=1 T

Mu 6atmmo, 164 npo,zmcpepeuuiﬁoaauuﬁ PAK 361raerbca 3 nep--
BicHMM, a TOMY 1 cymH ix pisrl mixk cobo0w, oTiKe, :

fx) zf(«_\f)-_ .
3BijCH BHOAHBAE, MO. B
fR)
A
f (

a l-iepea T€ MO ﬁ_f e noxigua si.'n I f(x), TO

Cinfer=1,



orxe,
Infix)=x4C,
xe C—crane. 3pince o

Jlumaerscs me saysaxuTd, O npu X=0 Bcl WIeHH AOCAILKY-
BAaHOTO PsAAy, KpiM BlALHOTO uJeHa, NepeTBOpwIOTbCA B 0,:a TOMY

fO)=1.
‘Axe xoau : o
flxy=es+C

| .
' f0)=1,
T0, OTXE,

eC=1,
a romy

o flx)=evec=e*
mo # 7Tpeba 6ya0 mOBECTH, '
TakuM YHHOM, MY MaeMO -

Rt N S NI A N

WPH "OMY s PIBHICTH. CHIpaBenAusa npu BelX 3Navemmsx X. 3o~
Egeug, RPpH X=1 MaeMO psal, WO A03BOJAAEe OGYUCAHTH BeJH-

15y €1 _ :
82_1+T.+%+’ff+.t:_l+""

Leh pan manspuyalfino mWBHAKO 3GiraeTben, 1 TOMY BeIHUAHY &
EOXHA IHAATH 3 AYKE BEAHKOIO TOUHICTIO, B3ABUIH nopigBAHO He-
WeINKE TACAO0 urenis HpOro paay. Cnpasal, nosHayawouu depes R
RAAMMIKOBUH 4YieH paay, TOOTO NMOKAaAAIYH .

R=aFiTargrt

T AR 1
E’?"-[" 1-+(n+1)_(n+2)+(n+1)(n+2)‘(u+3)+-°"]°

Yepes Te HI0 KOXKHHN YaeH DALY, WO CTOITh y AyXKaX, MeH-
!ﬂﬁ, HDX BIANOBiAHMA daes reoMeTpuunoi. mporpecii .

R,

1 N 1
AT Ey eyt



IO

R

1 nfl 1.1

0<R <1 1 nl nt
n+1

Lle. o3nauae, WO, 3aMiHHBIIH e uepes
' 1,1 1
1+ 1 +§'_!+ ' *~-+-’rﬁ» ;
MH MPUNYCKAEMO MOMUAKY MEHILY, nix ri—l' %—.

3oxpema, HaNPHKAAL, npu:n=8 MOMHMKA 'Gyne Menma, Hx
| 1 At
1.2.3.4:.5-6.7-8 8 73225607

SIKIMO, BUKOHABIIK OOYHCIEHHH, MH NIDH nepersopesni 3BRUAH.
‘qux JApo6iB y ACATKOBI yPHBATHMEMO ofuucaenna Ha TWATOMY
_AeCATKOBOMY B3HAKOBi, TO 3gafiieMo, SYNHHAOYHCH HA BOChMOMY
< geHi, S o oL

e == 2,71825, :

Ie mepwi 4 Aecazicosi SHAKH npaBaABHL -

'§ 31. Poskaar y pst dynxuift sinx i cosx.

Ilist TOro MOG CKAACTH PSAK AAR wax Qysxmid, TpeSa HacaM-

1epes sHaATH BCl 1X noxiaxi; noxAafaour F(x)=sinx1@(x)==cos X,
4aEMO - ' '

F(x) =sing, P(x) ==cosx,
F'(x) =cosx, P'(x) =—sinx
Fi(x) =—sinx, @"(x} ==-—C0SX,
F"(x) =—cosx, @"(x) =sinx,
F¥){(x) = sin x, DUV (x)==COS X,

.t..---c-t---c.---

Yepes e wo JIs 060X dyuxuif weTsepTa noxinna 36iraeTsc

3 camol OGYHKL€O, TO 32KOH OACPKAHHA NOXigex 3po3ymiaud
MH ME€EMO ' : :

TR () = F(x), FOmD (x)=F/(x), Fi9(x)=F"(x),
Feard{x) =F"(x)

_AAs GyABSAKOTO LIAOrO 7 i aHaforiino Aas &(x).
Yepes Te 1O :

FO)=0, F{O)=1, F0)=0, FO)y=—1,



Fi) (0) =0, -Fn+D) (0) 1, Flin42 (0) =0,

Funsd () =1,

Takuu'maoﬁ, paa Maxkaopena xas Q)ynxuﬂ F(x)zsinx Mae

prrALL

m

Aaam;rhuo ARR QS X, 3afBamanj4, mo
D0y =1, P'0)=0, "0)=—1,

sHafJeMO DAL

@

. .

x_ a3 A L pm X2 |
T—ﬁ+*5—tf~?!+...+(htrm+....

@"(0) =0,

A oxt o xS Cqyg K20 ,
1—§T+ﬁ~6—t+_‘,ﬁf(~l),~m+..;.

O6unnpa 1l prin 36iraoTheA OpH BCIiX 3HAUERHSX X; CnpaBni, sa
osuaxoo JaramGepa sHafaemo

lim

n—00
i ananoriuHo

tim

oo

xuuQ_,E-l)! —liﬁ x2 b
CrF D11 | = pun2n@ntl)
xh(zn__2)l_ . X2 .
@n)Ta>=2" —m(zn-- 2n = 0.

- - Tertep TpeGa NMOKd3aTd, WO Ni pewoAd SGLKHI PARH MawTh AK
cymu came dyHkull sinx i cosx, :

. Tlosnauaour uepes @(x) cymy pazny (1) i nouisawony, o pss (2)
€ pe3yJbTaTOM MNOWIEHHOro Audepenniobanns paay (1), pobuMo
BUCHOBOK, IIO CyMa APYIOro paay € ¢'(x):

6
@

- x x8 x5 .
R =T —35t5

" X2 x4
(P(x);l‘—'z—!‘l-z‘!'—.._.‘.

Jlrdepenniionys Tenep nowneHso pax (2), AicTaneMmo

?"(x)=—-%c"+§—g§+ .

ane uek pax 36iraeThed 3 HepHIHM PAROM, AKINO BCi 3HAKH B-HBOMY
suiuATE Ha cympoTueHl; 38iACH pO6GHMO BHCHOBOK, 110

(%) = — 9(x),
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Saysaxmuo, KpiM Toro, mo

4) = - #W0=90, ¢O)=1,
(a YOMY MU TEPEKOHYEMOCh npocnm miACTaBAARHAM x~—0 B pazs|
I} i@

CnispiaroImeHs (3) 1 (4) LOCHTh AAH TOrO, mMOG ,noaecm i
¢{x)=sinx. He Maou# MOXAMBOCTI BA&BATHCH N0 pesyabTaTip
AKi omepwyeMO 3 saraspHol Teopll xrdeperuiaAbHBX pIBHAHL 1 8
ZO3BOAAIOTS GeanocepesHly mMAAX04 NPHATH AQ UbOTO BHCHOBKY
MH CKOPHCTYEMOCh TaKHM m'rqum cnocoGom : Hacauuepen nepe
KOH2EMOCh, 110 o :

p{x)cos x— ’(x) sinx

e crana seawunsa. Cnpasy, i moxizma RopieHioe: ny.nesi 60
¢’(x) cos x— g(x) sin x — ?”(x)sinx—qa’(x) cosx=0,

yepes Te o Q(x)—--——cp"(x) Hoxna.naloqu x==0 i xopucryloqncl
piBricTio (4), 6aunMo, MO
(5) L (x)cosx—-q‘(x)slhx===0

60 nipa yaCTHHA c¢Tana i nepe‘raoploe'rbca B ny.nb npn x=0.
I‘onamemo Fenep, mo

{6) ' ?(x) sinx—f—qa’(x) cosx=1,
Copaszi, y q;ym«:uu 9(x) sin x+q>(x) cosxnoxinna JXopiBHIoE B!

aesi, 60
¢'(x) sin x - ¢(x) cos x+.¢”(x) cos x—g'{x) sin x=0

B HacHAOK'pisHOCTI cp(x)mw—fp"(x) Otie, posrasnysaHa dynsod]
¢(x) sin x -+ ¢’(x) cos x crana, a gepes Te U0 BOHA JAOPIBHIOE 1
x =0y nacaigox ¢'(0)=1, To piedicTs {6) nosenena.

Ane Toai 3 pisnocT (5) 1-(6), posragaaous iX AK plaaauem
BH3HA4eHHA ¢(x) I ¢/(X), 0Apa3y BHAXORUMO

¢(x)=sin x, ¢'(x)=cos x.

1lle aae uomnnsii::ri;' oc*r‘amq_iio ' H_anncam'
L x X e K
srﬂx-—-i-_"—m—i—‘g‘i—ﬂ—{—... N
COS X == + =X
71 41 er ettt

Cnoci6, AxuM MH AOBENH, MO ¢(X)==SinX, HE MOMXE HE BHKA
KaTH nexxoro noqy'r'rﬂ ﬂesanosoaeﬂocﬂ Cnpaani BiH € aﬁco.nm‘li

* gxxnls o{x) ¢ possszoK nmbepeumanbnoro pmmnm y"—]—
aarajipHuf fuverpan € y= Acosx - Hsinx, ge A 1 B— nosltbnl c-:m aa
KyI04H, IO 1;(0)—0 1 ¢'(0) =1, asazomumo: A==0, B=1, sBizkn ¢(x)=
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TOYHUM, ane B Toff e 9ac HAxTO mWryunuM, [Ipasga, MOXHa RaTH
AesiKe HOACHEHHA, YOMY MH CTaJAd JOBOAMTH CHpasefnHBICTL pis-
wocreft (5) i (6): nepenﬁaqamnu, 1o Hamta QyHKUIA @(X) AOPiBHIO~
§:Ba'rﬂue §in X, M4 HAMATALHCH, BJACHE, AOBECTH TQTOXHOCTL

sinxcosx—cos xsinx =0,

sin?x4-cos?x =1,

anle TaKe TOSCHEHHS HABPAA UM Moxe HITKOM TNPHMAPHTH 8 LEAM
€cnocoboM.

KpiM Toro, mo € Baxausiire, npnmanu poaxaaxy oyHxuii ex
Yy pad i poskaany sinx i cosXx O0OKa3yoTb, MO CROCOGH TYT AAA
KOXHOrO BHfaaxy okpemi. [logWBHBIINCE, IK MH NEPEKOHYEMOChH
y TOMy, mo pais Maxaopena 36iraetbcs came A0 Tiel ¢yHkuii,
Ans aKoi BiH 6ys cKAaA€HHA, MM 30BCIM He 3HaeMO Mie, Ak Le 6yae
AOBOAMTHCh B inlIMX BURaakaX. Tomy B. HaCcTynHomy naparpadimn
neperneMo A0 BHBYEHHA TAK 3BAHHX 3aJUIIKOBHX 4YJeHIB pany
Tefaopa a6o Maxnopena, 60 ZICTaHEMO TOXI MOXJAHBICTb, He
BARIOYHCH A0 MTYYHHX ¢n0CcobiB, 6eanocepeHb0 PO3B’A3yBaTH NH-
TaHas npo 30ikmpicTs UMX panie go 3alaHex ¢ywxuift. Ilepea Tum
AK NMEePeXOAHTH A0 ILOTO MHTAHAS, CIHHAMOCL e HA OAepKAHUX
pagax ans sinx 1 cosx. Mu pxke Gaunman, o ul pagu 36iraoTscsa
AN BCIX 3HaYeHb: X, 3ayBaxuvo, G 36iraloTbCa BOHH AyKe
WBBAKO. Aje gaa TOrQ IO OGUHCHEHHS 3 AOONOMOrOK LHX pAgiB
CTaau AKHAANPOCTiNN, . HAMAramTbCA IRe NOCHAHTH iX 36iXHICTH;
3pO3yNMia0, 0 UMM MEHWE X, THM PAAU 30iraloThC WIBHAUIE ; TOMY,
3aMmicTh TOTO, MOO oﬁwc:m‘m HaNpUKaag, sinx TpA AAHOMY X,
MU 3 JONOMOIOI0 eleMeHTApHHX (OpMYT TPUrOHOMETPIl SBOZHUMO .
We A0 obumcaenns sin abo cos Bix Ayrs, mO JAexuTh Mk O i
;;——, a gepes Te IO 130,785.... , TO MOXEA POITAANATH Hawi pALH
ARIIE A5 3HaYeHb X, MeHwmux HiX 1, Y uboMy BHmaaxy - Hawi
WA OyAYTb 3HAKONOYCPEHKHAHMH PANAMH, YACHH HAKHX. MOHOTOHHO
EnajaioTh, a TOMy, 3a Teopemoio § 14, Ao MH ypBeMo pajg Ha
B-MYy uAeHl, TO 3pOGHMO NOMHJKY, aGCOMIOTHZ BeJHYHHa #AKOI
Menia abcooTHOl BeAHupHd n+-1-ro uaena. *

Hanpnman, Xai HaM no-rpit‘mo OOYHCARTH §inl 6, Ie & 3aA0BOJAbHAE

Pcpinmcrb T <a< ™ uacannepen MH HanyueMo
sina==sin(x —«)
NO3RAY2I09K ®— & 9epe3 B, 3ayBamuMO, IO 0<f3 <z T Tenep,
':-mnmu, HaNpAKAAL,

o SIHEF +5l'
[ 3 poﬁnno noa'mmy, abeQMOTHA BRJAAYAHE AKO! Megma mixk
' 37 - oxT .
71 £7.5040 *



- Yepea Te 1m0 Y =0,735... < 0,8, To HaBiTp RaRrpyGimui r_ii.n-
PAXYHOK DOKasye, IR0 nomuaxa Oyge menma uix 00,0001, Taxuw
9HHOM, TINbKH TPbOX WIEHIB PANY HOCHTb, 106 yXKe AyXKe TOUHO
O04YNCAHTH BeARYHHY Sin a60 cos. Came nuM crnocoboMm i ckaapa-
I0TbCA TA6JAHI] HaTYPaJAbHEX BEJARYHH TPHIOHOMETPHUHHX QYHKUiR.{

§ 32. Gopmyas Tehuopa 1 Makzopewa. 3aiHMKORWA WieH
y ¢opmi Jlarpamxka..

- Npunycrumo, mo Qynxuis F(x) e cyma sxorock 36iXKHOrO CTes
DIHHOFO PAAY; MM BX€ 3H2EMO, W0 B UbOMY BHOAZKY pPAL Gy,mq
psaoM MaxkjopeHna, i MOXEMO HanlHCaTH ;

F)=FO+3FO+ 5 FO+...+5Fo0+....

3aminumMo Beauunny dynxuii F(X) gepes cyMy 7 OEpWIEX yae
36ixHOr0 70 Hel pay. LA MOMu/Ka, iKY MM I03HAYATHMEMO Uep
Ra(x), e, oTxe, pisHaus :

Rulx)=F(x)— [F(O)'+ %F’(0)+§}F"(0)+‘..+j—'}F<"><0)] :

Illo6 ouinuTd BeAnuYHHY Liel NMOMHJAKH, MH BBEJEMO OHHY 33
raaseEy Qopmyay, AKy NPMAHATO HasupatH PopMyacw Maxa
pena¥®; il MOXKHA NDHKIANATH He TiabkW JO Oyaxui#, mo xon
CKaioTh PO3KAa) vy 36ixkuuid crTeninuuft pax, ane # A0 HHPIIO
kaacy Qymxuif, . ° ‘ o
' Orxe, BigitaenMo moxumo BiX puzis i mMPOCTO PO3rAAKATHMEM
¢yuxuio F(x), sianocHo axo! BIAOMO, HmIC BOHA Mae
noxigal A0 n-1-ro NOpAAKY.

- PoarasaeMo fKyCb TOYKY X ==X, 1 3'acyemo,
PO BEJAHYHEY - : o

Fo) = [FO+R P @+ ..+ Foxe |

Lis pesnynua HaM HeBiAOMa, I M HaMaraTHMEMOCh OUIHHTH
BaGAMKEHO. 3 IH€l0 METOK 3aNHUIEMO IO BEJAMUHHY
A+l - .
M'(nx'ﬁ)—', ge M— meBlnoMe HaM DOKHIUG CTaAe YHCAO,

3anrTaemo cebe, AK0K0 GyAé NOMMIKA, AKY MU JONYCTHMO, nxg

DOKAageMo | _
v : 1
Flx) — [F(O) +—’f~“ FO)-+.. +';~—"! Fo (0)]= _____(‘;’"_ix_fl D1

. hd Baar;ﬂe KAaXYuH, TaKA Ha3Ba, TaK caMo 2K 1 Ha3ea .thdpuy.ua Te#inopa¥,
1 aywe B¥uBaja, ane HenpasHasya, 60 Teinop I Maxsopen KOpHCTysaanch x
HeCkiHUCHAKM DRAAMH, 8 POPMYIY 3 3ATHIUKOBHM Wi€HOM ynepme Baeis Jlarp

o4



- 3anuceHa ©opMyaa He MICTHTD HISKOrQ TBEPMKECHHA; BOHA
APOCTO € BH3HANCHHAM HesiAoMol HaMm nOKUINO Beauynad M, [oxno
TOro, OMy MM He APOCTO NO3HAYK/AHM OIHIEI0 OYKBOIO PI3HALIO,.

"I4@ CTOITh .y JiBlft yacTuml ocTadHbOi PIBHOCTI, a Aaau nepesary
' 41 :

TOMY, 06 nucartu i y BHIISAL tn_fl—o—l)_l 1 posraspaty sK Hesi-

ROME THCHO M, TO ue Jerko moAcHuTH, Cupapii, Koxu 6 F(x) 6yaa
cCymo0 paay Makaopess, To B Touli X, MH MaJH 6
i ' a41

A GO+,
3BiAKH '
Fxo)— [F(O) +3 P () +ot f‘f P (0)] ~

241 X 241

x3 ) e o
=GO + POt =G

Ae M e cyma pagy, o ¢T10iTs y KBampaTHHX RYyXKax y mpasif
vacTuHl pisnocti. C _

B saraabHOMy BAnaiaxy, koau HeeizoMo, 4 Mmoxe F(x) Gyru
CYyMOI0 SGIKHOFO Py Max/Jopesa, MM LIYKAEMO BHDA3 AAH pISHHIE

F(xo)— {F(O)Jr LFO)+... + j—;‘% F""(O)]

IR il - : :
'Y T xe opmi —f-'L-—-M, 1 ouinka BeauyuHy M jae HAM MOXJH~
pop 1 _

(n+1)
BIiCTh BCTaHOBHTH, MOXHZ 4H HE MOMHa F(x) POskzacTH B pai,
[loBepuemocs A0 GOpMyH . '

- ' S “ nt+i
B = PO+ PO+ B o] = M

A€ M-—DOKHIO HeBLIOMA BE/HYHHA, | HAMATATHMEMOCH oniHETHE

6 BEAHYHHY. : _ : _ _ .

- 3 meo MeTOW BBEAEMO ROROMiXHY OyHkuio ¢(x), AKy 'BH3Ha-
W3IOTh DiBHICTIO _ . "
Ly o N X . X7 Mxn+1
. - x) — 3 P i oo P _— e —— F(n) —_—

€. M~Te X WHCAO, K i B nonepeanift dopmyxi. Iopirmwioun
opuysy 3 nonepeansomw, MM 6aunmo, Mo 9(x,) = 0. Kpiu Toro,
03yMino, mo ¢(0)=0, 60 y dopmyai, mo BusHauae g(x), npu
crasapyei O saMicte X yci wnens, «pis, . MOXJAKBO, ABOX Rep-
» NEPETBOPIOIOTLCA B HyAb, d ABa mepumi B3aEMHO SHHILYIOTHCA,

L4




<T1enees n-f 1, ToMy akmo F(x), 3a [PHOYIIEHHAM, Maaa 0
A0 n-1-10 nopafky, To He 6yse cupaseasuBAM 1 Aaa . ¢f
Qﬁqncmnmu " noxizsl ma (p(x), MATHMEMO .

3ayraxumo, oo 9(x) BipisuseTsca pig F(x) auwe Ha uﬂoroﬁxg

x Mx"'
1)1'”

X2 Mx=—
— =g FOO—m—

o (x) == F® ) — Fo0) — 1%,

(n+1) (%) = Fe+D (x)} — M,

¢(x) = F’(_x) —F() —7 2 F"(0) ..

§"(x) = F/(x)— F"(0) = T F"(0) —

Ane M#l BXe T'OBODHAR, mo cp(()).-() i ¢(x;)=0. 3pinca, &
-Teopemoio Poaas, po6HMO BHCHOBOK, IO 3HARMETHCH TaKa TOUKE X;
IO MicTUTbCH Mik O 1 X, ana akol ¢'(x)=0. 3 npyrqr‘o 6
3 camoi popmyad, ska BHpaxae . ¢'(x), BHANO, IIO ¢'{0)==0. Ilp
KNALAI0YH 3HOBY. Teopemy Poajis, poSHMO BHCHOBOK, (k0 3HAAAETHC
‘raka TouKa X3 Mik 01 x;, B akit noximsa Biz ¢'(x), To6TO ¢"(X
ﬂEpETBODmETbCﬂ B HYJb, OTHKE; ¢"(X;) =0. Auxe, 3 apyroro 60x

9"(0) =0, ax mokasye ¢opmysa Aaa ¢"(x).

3HOBy npukAafaeMo Teopemy Poaas i T. A [To6auumo, Hapel.u
1m0 ¢ (x) NepeTBOPUTHCA B HYAb y AKiAChL TOWRI X, i B Togui O3
3BiACH, BOCTAHHE IPHUKJAJAIOUM. TEDPEMY “Ponas, musexemo, mo
@D (X31) =0, K€ Xny1 AexuTH MiK 0 1'%, a oTie, Mix. 01 X,

Ane ¢ HD(Xpy1)==FOD (Xpp 1) —M, a Touy 3 ?("H-n(xn.{.]) 0

BUNAUBAE, IO
M=FE+0 ().

*M )
Came mo. on.iuxy MH fi xoﬂ.rm onepx(a'm Tarmu HHOM, b MK Te-
JEP MOXKEMO HaIIPI(:aTH"

Fixo) = FO)+- 2P @) £... 435 ﬂ">(0>+r—_;_—,ﬂ»+v(xu+o,

Ae [P0 YUCAO x,,+1 HaM sinouo TIALKA Te, MO BOHO :le:xm'h Mix
D1 x,
Uepes Te mo 1A (popuy.na cnpane;wuaa ANs1 Gy ABSIKOL TOUKH X,
10 inzexc 0 M@xHa Tenep SHHIMMTH, a0H Tiabkd F(x) mana noxizai
B0 n-{-1-ro nNOPAAKY AAS BCAKOro '3 poamxnynaﬂux SHAYCEL X,
Toxi snattaemo

F(x)=F(0)+'_F’(O)+”°+"—F()(0)+'( +I)IF(+D_(_0A:), .

‘Ae 8 ¢ uHCAD, TIO JEXHTH ubx 0i1l (6o B Hpomy bumaaxy 8x ae-
“KHTb MiX O I X),
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I_lsl tbopny.ua Mae Hassy gﬁepnyﬂu Maxﬁopeud npn tlomy BHDA3

: '_—F_“ﬂ" 1 (85)

e TaK SBARER - BAAHUKOBYS - SACK- nlei ¢opny:m, B3ATHE ¥ Popui
iazpanoca, (M- uobauuno 'sanxi, mo ihoat sa.vmmxoann 'vreﬂ 3314~
cyiorh t B iHmix- dopMax).”

 Koaw 6 ¢yuxuis F(x) G6ysa IPocTo MHOTOWICHOM 7 -0 CTGHEHH
10 ME Manu 6 Fe+D(x)=0 nprm Bcix SHAYEHHAX X, 1. TO.H.i nomne-
pesns dbopmyaa npuitEsAa 6 Burmm

F(x)=F(@) -+ F'(0>+ ot X Fo ).

.. B "3araibHOMY . ¥ Bunamcy, KOJlH F(x) ne e MHOI‘O‘!JIQH 3po3y-
uino, mo 3a/iIEKOBHS MITeH, He, nopimnoe a.ynesi. Ane ¥omu moxinHa
n-+1-r0 nopAAKY AMIDAETHCA OGMEKEHOl HABKOAO TOUKH x =0,
TO MOXHA CKa3aTH, 11O npGH3y- 0. q;y“}umin F(x) noao,rm'rb cebe
MafiKe sk MHOTOWJAeH..

Y 1bOMY: BHIAAKY NONEPeins . :bopmyaa -Rae. NyXe HPOCTi Ha-
6auxeni’ BHpa3® B F(x) IpE - X, aaﬁnnmenouy 110 0, a came

Ao, RO+ L), F(Q)—l— F‘(9)+2.F“(0),,,,.~

Bamano; 3BUYAAKO, MATH: aua:roritmy POPMYATY, .AKa * LO3BOMUTH
SHAXOIHMTH - HAGAH:KeH] - BHDash LA ~DYHKUL - T06AMSY < B NesKOl
TOUKH x==a, Taxy Qopmyay .Jerko- onepxatd. [Ipunyckawoqn, wo
F(x) mae noxigui 1o n+~1-T0o BOPAAKY BKIIOYHO B AEAKOMY iHTEp-
BAJI, IO MICTATH TOYKY ' &; 1 NpHEMACYH: xmh—]—h, poSraAnKaTH-
MeMO /i sX ‘Hope 3MinHE | se.nuuuny F(x) =Fla-+ k) sx’ pynxuio

-nin k. SAxmo
)= F(a—l-k}, -

Fl=Fatn, FO=F@,
f'(h)ur"(a-{,h), (0)_P'f(a)

Foty = Pty OO,
f(n.{-q(k) F(u+l)(a_|_k) f{a+l)(3}l)==}7(n+l)(a+6/z)
a TOM}', npnmanamm ‘RO f(&) cbopluyny Max.nopeua o
ﬂh)*ﬂ0)+ J"(OH- + f< (0)-I—( +1)  JEH1(84),
3Haﬁ;1eM0

Flat1)= F(a)—l— Play+-: +* (")(a)—i—

+ (n + 1) ! l)(a + Bfl)
ne, K 1 pamme, MaeMO 0 4l < 1

T0 .

% 2960, Teopist PARIB _ ’ ) 97



s cpopiuy-f:!ﬂ Mae ﬁassy wopxy.rzu Teinopa, a pupas

k
Fat)(g -0k
€ saanuKosult 4aen i€l Gopmynu, ssatah y gopui Jazpansca.
_ My MOXeMO MOBTOPHTH TYT Te€, IO paHiNle roBOPHAOCA N
Gopuysny Makaopera : MOXHA, AKIO FO+D(x) THmaeThes OGMEKEHO
B CycizcTsi 3 -roquo x=a, sauiua-ra F(a+k) Haﬁﬂuxeuo ge

F(a), F(a)—l— -F'(a), F(a)+ F’(a)—}-mF”(a), s

Odpasao Ka}KYlII{ Fla+#) no&nxay TOYKH @ [OBOAATH ceb@
Mafxe AK MHOrOY/eH, PO3MilleHHH 3a crTenmeHamd A,

Popumyay TeRaopa sanucyoTs 9acTo B iHmIUX dopmax. Hanpa
xaaj, 3aMiusiown a—-k uepea x, To6TO £ uepes xX—a, AicTane Mt

F(x)=F(@) + FEP@ - _!_.(_x_gﬂ_ Fo@ 4
+ (fr:!—al))  Fetila +8(x—a)l. .

SIkmo B wA OocTaunif ‘dopmyai TNOKAACTH a-_o MOXHa sno;11
. ofepxard dopmyay Makaopeda.

. Hapewri, nigkaso BixsHaguTH, MO topuyny Tehaopa MoxHE p
rASAATH AK y3araabHeHHd TeopeMH Jlarpamia npo ckindensyit np
picr. flKmo x AOPiBHIOE AKOMYChH cm.m}uy mHcny X=b, T0

RO ro+250r@ 52 Pra .+ O PO+
+(?»;3:3’; f"’+"{a-rﬂ(b al.

Lis dopmysa cnpasexaHBa NPU BCAKOMY #f, AKINO TiAbKN cbynku.i:j
Mae noxiaxl mo n+1-ro HOpKJIKY - 3oxpeMa, npn n=0 gona aal

FO)=F@)+ T2 Flat1 0 —a)

Ane uepes Te mo 0 <6< 1, To a0 (b— a) euncxo, mo ACKUTI
Mix a i b, flosrawarour we 4ucaI0 gepes §, MaeMo .

RO —~Fa)y=({—aFQ),
anue e 3Bnqam{a (popua TEOPEMH Harpaﬂma npo ckinaeHnnl npﬂ

pler; Tyr e<<i< b,
[Toeeprawuncs f0 fpopuy.rm

F(a+h)-—F(a)+ F(@)+ ..+ 2 F(@) -

+(,,+l),ﬂ +0 (g 6),



BAXHMO, IO B Hill 4 MOxe GyTH OyAbAkEM TuCAOM, abn ¥ yBK-

F(x) icuysaiu noximei go n-+1-ro nopsaaky B cyciacrei 3 Tou-
a. 3aMiHAI09E TOMY @ uepes x, MOXeMOo cbopuyny Te#haopa
™ ¥ Bummn _

P h)—F(x>+ F'(x)+ + T o)+

NI (n + 1) ! P00

Flx+ h) — F(x) = 2P+ ... +3 B Fe )+

+ETT +1),Fm+“(x+m

niﬁ dopml dopuyaa Tefizopa nokasye, mo npupicr dynkuii
{eHul 38 3POCTAIONEMHA CTEUCHAMH NPHPOCTY i aprysmeuTa.
dopmynra Tedsopa Mae uwHcaeHHl | pismoMamiThi NPHKIGZAAHS.
iM Teopil paAiB, Aaa AKOI MH 11 BUBeaH, BOHA Ayxe UlHHA i B Oa-
OX iHIIMX nyTahmax. 3oxpema, naai Md ToGaaumo i mpuxaa-
He A0 sajzadl mpo sinwrykanssd MakcaMyMmy i miHiMyMy dyskuil
Tenep, mo6 we pinpaaatach Bia Teopli paais, He Gypemo Pos-
9iaT¥ UMX Npukiagasbs dopuyan Tefistopa, 3are ME 3HARAEMO
OAHH BMPA3 JJ4 3aM4WKOBOro uiaeHa niel ¢opmysw, 60 aan
pii paais opmiei Jlarpanxenoi dopmu 3aammxosoro uAeHa He-

AThb,

S 33. Sannmmnni -uen y qmpm Komi

BispMmemo dopuyay n0nepe1mboro naparpmba‘ _
F(x+ k)=F(x)+-—F’(X)+-~- + ~~-F<"’(x) +

_|_( + l) ! FortD(x 1 8h),

Mu 6aq1«mo mo planang
Pt H— [+ P+ .. + = Fo (o)

AKach q)ynxuis Bifl X; nosHavaiouy I uwepes Ry(x), Mu xouemo
afity ajA Hel Tenep TPOXM immufi Bupas, 60 dopma, sKol it na-
B Jlarpanx; He aaamaxoqx Ba BCIO i cnpomenicn, inopnt € He-

yuHa.
‘TaxuM YHHOM, NOKJA3AAIOTH

R,,(x)-F(x-{-h)—{F(x)-}- F‘(x)-l—-...-}- e )(x)]

IyKaTHMEMO IHIUHX OIIHOK jast Rn(xX).
o Xaft X4 h==xy 1, OTHE, fi==X5—X.



Posraspawan x, sk crade, a x ux 3MiHHE, MOMNHA CKasaTH, '
Rn(x) & Gynkuis x, Bussauysana piesicrio o S

Xy — X

Rel) = Foo)— | FO)+ 2% iz 4 oot G ]

Ane 13 QynKuis nepeTBOPOETHEA B Hyah 'y Touml X,
MOXHA NEPEKORATHCh, GE3NOCePEAHbO NIACTABASIONH X, B
pipnicTh. '

Hazi, noxizua six R,:(/g:) BHDaXaeTsCH Tax:

R = — P+ PG~ BT piy 4 oy
T roe— e g,

Le# Bnpa'a' MH AICTAHEMO, AKIO SayBAXKHMO, MO KOXKHHHA qh’
¥ XBappatHifi - gyxul € AOGYTOK ABOX CHIBMHOXHHKIR i HoXig

rix ST AnG €
(xg—x)*1
T k— 9}

© 3avsaxumo Temep, mo y (OpMysl, sxa Bupamae Ri(x), -
KpiM OCTaHHBOrO0, MONAPHO CKOPOYYIOTHCH, B Hacaizok

Fo)+ G puaney gt 2,0,

Ri(x) = — o2 oty ),

_ 3a Teopemoxo Jlarpamxa npo ckinueHEHA npnplcf MOKHa aann{
caxu ' - '

- Ru(x)— R, (x) == (xﬂ " x) R’;(ﬁ)’ |

Ae £ @ UHCIO, IO NeXHTH MUK X | X,
Ane Mu BXe Gaumam, wo Ra(x0)=0, Tomy

~ Ral%)= (50— ) YD),
a6o . o
' Raf) == (16— x) ("—"n‘!‘_e)”ﬁwn(s).
3aysakuMoO, Mo 4HCIO ¢ MOXHA 3aNHCAT™H y BArAsAi x-- 04, ny
0 <6< 1, 60 Toni Bono TCKATS MK X1 x4 b= X, TOMY Xp—E =
=Xy~ X—Of = f — Bf = f(1 ~—¥), Orxe, - _

b=x1-0h, K= h(1—8), dg—x—=th
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- Lli criBsignOmeRHd XO3BOAAIOTH MEPEHCaTH DONEPENHID POp-
flyay y BErashl '

Ru(x)=h ["(ln_f-"—'!'ﬂl—” F+D(x 4- eh)' |
oc'ra'ri;qm ’ o |
Ru(x) = ’_‘Z.J'l_(,lz_!_;‘_}.)_" POt 6F). |

Ue 1 e saaumnrosnii w1en Popuysu Teiiiopa y dopui Kowd.
Harazaemo, mo y ¢opnmi Jlarpanmxa salvlikOBHH YNel MaB BRIV

At ot 8k
R"(X)*(n-f—l)l (x+ )
Mu 6aurmo, mo y dopmi Jlarpamxa 3namensrk e (1)1, a ue
1, TOMY 3HaMeHHHK INBHANIE 3pPOCTae NPH 3POCTAaHHI #, axe 3are
dopmi Komi umcenpumx MicTHtTe BHpas (I —@)7, xe 0<C8<C1,
TO6TO BHPA3, WO OPAMYE A0 HYJAA ODPH A HeOOMEKEHO 3PECTan-
oMy, Touy npH . po3B’sisanni. NHTARAR NPO.TE, HH . Ra(X) npamysa-
HME RO HYyJf {3 3pocraHHAM n, Hi OFHa' 3 GoOpM 3aiHMIKOBOIC
JéHa He Moxe OyTH . Hanepel BU3HAHA KPALIOI; MH MOGa%iMO
and, MO 3a71€XKHO BIX BHPAALY NOCALLMYBAHAX QyAKIIA AGBOAHTHCA
KOPHCTYBaTHCH TO OfHIEID, TO ZPYToi0 GOpMYyIO.
. llinxom amaqoridywo i gxa opmyan MaxaopeHa MoXHa 3HANUTH
BANHMIIKOBHA WieH . yxe He -8 (opmi Jlarpamxa, a y dopmi Komi.
3a dopmysor Mawiopena maguo, S '

N AP
R =FO+ T FO)+ ...+ F0) +Ru(),
xe, 3a JlarpankeM, 3aMHIKOBHA WieH BHPANAETLCH Y BAIIALI
BE , bt .
@D

Y ¢popmi Komi R},,(x)ﬂcnin,‘ BalHCATH. TaK:. -

Ri() =2 Fen(ay),

Ru(x) = %ﬂﬁ Fi’;".H) {8x)."
. Cnpasai, AXuIo, pisumis; - .
FatH— R+ F@+.. o]
y. dopui Kowi noBu#Ha 6yTa 3'aiuu_ca;ﬂa: y suragai
e %_@xﬂn+l)(a+eh), )
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TO, 3aMiHAI04H. & "epes X, sHafiiemo Ana pisuumt

Fla+9)—(F@)+ 5 P@) + ..+ 5 )|
. BHpas ' -

s+l (] — §\» .
X (nl ) B"+-’)(d-+ 1) x).

i, HapewTi, MOKJIaKaloun @ =0, IPUAAEMO KO UIYKAHOTO BHPA3Y M1
3aARUIKOBOTO WjieHa PRy Mamopeaa y dopmi Koumi :

Ra(x) s"—”f-%-l—_ﬂﬂw)(ex).

§ 34 ﬂpumanannﬂ dopmyan Tehnaopa a0 3apaui npo mnmy
, KaHHS MAKCHMYMY i miniMymy.

Mu sHaemo, IO TOUKA & HASHBAETHCE TOUKOIO MaKCAMYMY
¢dymxuil fX), Ao icnye Takuit inTepmaa 3 HEHTPOM y TOULi @, It
RA KOXHOI TOYKH X HbOro, iff

ri . Tepsaxy
gl - f(x)<Af@).

Inakuie kaxyus, icHye Take
qUCAO 3, MO AAS BCAKOTO A Iid
. MOAYNIO, MEHUIOMY HIX 3,
MaeMg

e+ 1) <Aa).

Tak camMo0 TOUKA @ HasH:

‘ e
g X Baerbcs TOUKOI0 MIiBIMyMy AJ1
‘dyaknil f(x)_. AKINO 3HafAeTHC
Take 8, mO XA BCAKoro A,
|2} <3 maemo
f(a+’l)>f(a)

Mu 6agquan (,,Ilnq)epeuuiaubue qucaesna”, posf. IX, § 80), ma
AN 3HAaXOJMEHHS THX TOYOK, Je f(x) Mae MAaKCHMyM abo uiaiuyu;
Tpeba pO3B’A3aTH pimmmm - _

| =0

i, KMo @ € OXUH 3 KOPeRiR UbOro PIBHAHHA, MIACTABHTH BEAAYHRY
X=—a B APYrYy noxumy SU(x) aamol- pyHrwi. AxmMo Opu msOMY A
craneMo f'(@) <0, T0 a e ToUKa MaKCHMYMY, Ko f{a)>U, Te 4
€ TOoYKa MIRIMyMy Lo Jf(%), 1, wapewrTi; axmo f'(a)=0, To nuTaHm
JHIIAETLCA HEPO3B’a3aHuM, 60 x)y'mqni a MOXe MATH uaxcnuyu
aGo miniuMyM, abo He ua'ru Hi TOTO, Hi npyroro
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Tenep, koan mu ospafioMuaucCs 3 gopmyior Tehnopa, mu-mMo-
JeMO 3HOBY NOBEDHYTHCH A0 M€l 3axayi i MaeMo MO)!(JIHBICT!: 903-
s’a3aTH i1 po xinms. :

3ayBaxaMO Hacamneépes, Mo Bce 3BOAHTHCA X0 BHBUESHHSA snaka
pisuuni fla- ) — fla) ang nocuts Maaux 3mauedb A,

Cnpasai, moxe a priorl aaa sagauol Gyukuil f(x) i mas BCHROI
TOYKH 4 CciiocrepiraTuch TIIBKH OAMH 3 TPbOX BHIAAKIR:

I) NPR BeiX MOCHTh MajduX 3HaueHHAX A pisuuua fla 4 4)— f(a)
Bin €MHE;

2) np# BciX AOCETb MAJIMX JHATYCHHAX h pianmns f(a+h) —fla)
AOZaTHA;

8) axe 6 maze me 6ya0 A pisrmus f(a-}-k) —f(a) He aGepirae
3Haxa, TO6TO MOXe MaTH i nona'rui i pig’emui sHaueHHs. -

B nmepitoMy BHIAZKY & € Touxd uaxcumyuy

Cnpaa.tu, AKMO
. flath—flwy<o

TIPH BCIX IOCHTHL MAHX 3HAYEHHAX &, TO 1€ O3HAYAE, U0 IHARAETHCH
Take 8, npH m{omy Jas BCix |!c[<8 nonepeaus p13mum BlA'eMHa,

“106TO
f(a+k)<f(a) | )< 8.

Asé ne i e nepipHicTs, o XapaKTepuaye TOUKY Maxcrmyuy

B apyromy Bmuafky, Mipkyioud 30BCIM afanoriudo, nepexony-
€MOCH, IO @ € TOYKA MiHIMyMYy. :

Hapem’ri B TPETHbOMY BHUAAKY B Toul ¢ Hemae Hi MaKCHMYMY,
H MiniMymy, 60 xoam 6yao 6 Te abo apyre, To 3Hafmaoca 6 Take
3, npu axoMy Ang BCix r}z|<6 pisxung- a-{—h)——f(a) abepiraia 6
3HaK, TOrO Hemae 3a HAIIUM NPUNYINEHHM.

Taxum uUHHOM, MH NEDPEKOHAJHCh, LIO MHTAHAA 33011}11‘5@[ a0

aﬂsqenﬂﬂ anaka planAwi: fatB)— .
- a —fla

Sxuo npunycxaw, mo Pyaruis f(x) Mae noxinni a0 #41- ro
fIOPAAKY, TO WO pi3HULi0 33 q)opmy.r[oxo Teﬁ:lopa MH MOXEMO nu-
caTh y Burjaxai

fat D=t r@+ Pt ot
+ 2 ey +<7’§-_+—1}-, fostiact ) |

.n.e 0< b1,

CxopHcTagMoch Tiemn (bOpMnymo Jififl PO3B’A3AHHA MHETAHHA NPO
sHax fla -+ k) — f(a). Hacamnepex npnﬁmeuo n== = (), TO6TO HANHIEMO
dopmyany Teﬁnopa y BHrAAZ]

fla+t—fa)= —f’ (a1 94).

ﬂxmo F(@)#£0, To upu nocars Maaomy ki f'(a -]—Gh) TAKOR #0
1 Mae Toff xe 3max, wmo #. f{a) (60 f(x) Henepepena). TOMY BHpa3
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hf (a - 0k) mae To#i ke 3mdk, mo & Af (), 2 uepes Te ‘mo f(a)
crane, To &f'(a) sMiHloE 3HaK, KOAK & 3MIHKE 3HAK, NEPEXOAATH YEpes-
“HyZb. 3BilCA BHNAKBaE, MO Disnaud fla-- k) — fla) He MOxe, 36e-
. piraTu suaxa, #Ke-6-maje He OyAo:A; a TOMY B 104Ul @ He MOKE
Gyru ni MaxcuMyMy, Hi mimiMyMy. TaguMm dqunOM, AKILO* j’(a).;éo_
TO B TOUk & Hemaé ni MakcEMyMy, ni Minlmymy.

Orxe, gas TOro, o6 - pyukuia f(x) ‘Malla MaKCHMYM aﬁo i
viMym y Touni a, neobxiano, m06

@)=

Inaxme xaxcylm, TOUKH. Malccamymyaﬁo mmmyuy Tpeﬁa myﬁa'm'
cepey «OpeHiB PIBHAHHA
£ (x)

_ [Tprnycramo, mo f'(a)—l} i yanHImeMo SHOBY cpopuyny Tefiopa,
ane pXe NpufiRgpmE n=1; Tom

RS = @) + 2o

SayBa}KHBmH, L_uo___
f@=0,

,u,icfar.{emdi';.
fa~H )= fla) =57 fila+ oA

ﬂxmo f”(a)¢0 10 i (@64 .;L-U NPH AOCHTL MaloMy A, HpH.
yomy suax f'(a--04), sﬁirae’rbca) is 3HAKOM f”(a) (60 f’(x) Heﬂe-_

pepena). Yepes Te mo MHOJKHHK T nonaTHuﬁ npu Beix SHAYERAAX

k, 170 sHax pismuui f(a-]—k)—f(a) 5yxe TO# camufl, mo i sHak f’(a).
Touy, ko f(a) <0, To. fla-+ k) —Ffla) <0, i, orke, MU MaeMo
TOYKy MakcHMyMy. Tak camo, ﬂRllIO f4a) >0, 10 f(a—]—k)-—-f(a))@'
IIpH BCiX ROCHTH Maiux A, TOOTO- MH M3aeMO TOUKY ‘MigimyMy.. -

Omnxe, axmo f(a) =0 i f(@)<0, 10 mu M2EMO MaKCHMYM,
Ak f(@)=0 T f*(a) >0, To maemo Mlnmym. _

Y BHRaAKY, AKXmO F@=01fa)=0, Mn Hannmemo ﬁ)opmy.ny‘
Te#aopa, BasBma BKe ft==2, T06T0 .

f(ﬂ—i-h) f(a)-. IJ‘”’( -+ 9k),

Mipkviouu Tax caMmo, AR i auime, MH ‘6auHMO, IO NpH JOCHTH.
MaaOMy /i, AKINO TiJAbKH f”"(ag.;él} sHak_ f”(a--6k) sCiraersca is
3HAKOM f”’(a), a yepes 're mo A® 3MiHIOe SHaK, KOAK /- NPOXOAUTH
9epes HyJb, TO | BeCh BHPa3 y TIpaBifi 4acCTHHi, 4  pasOM 3 HUM
i pisnsns flat-k)— f(a) SMIHIOE "3HAK,' TOMY -B -row.i @ nemae. Hi
MAKCHUMYMY, Hi MigiMyMy.. .
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- - Tenmep M# MOXeMO: NepeHTH 10 PO3FIANY. NUTAHHA B SATARALHOMY

sarasial. [Tpurnycramo, mo (@) =0, f(a) =0, ..., f==1(a)=0, aze

™ (a) £ 0. B rakomy Bunaxxy dopmyaa Te#iopa pacre f(@+h)—
a : _

- f(a)-—:% f®(a+-0k), 60 Bci uneny, WO AXYTH Nepe; WIEHOM

% fi®(a--bk), nepersopusucy 'y Hyab,

Yepes Te HIO MM NPHOYCTRAH, WO f"(@) #£0, TO upH -IOCHTE.
ManoMy £ BHpas f"a-{-84) Mae Tofi ke sHak, mo & f7(a) (Mu Xk
npHnyckand, mo f(x) mae woxifsl mo m--1-ro mopspky, OTixe,
J¥(x) senepepsna). Hani AOBeAeTbCH POSPISHATH JABa BHHANKH:
KOJ® 1 NapHe 1 XOJH BOHO HenapHe.SIKINO 7 mapue, TO A" 3aBXJAu
- ROAATHE, A4 TOMY SA4K NPaBOl WaCTHHH 36irdeThes 13 amaxoM f)a).
3piace BHNANBAE, IO NDH JOCHTE MATOMY A piswaus fla+4- k)—fla)y
xoraTHa npu fi(a)>0 { slx’emsa npu f@(a)< 0. Ore, AKUO
Tiaekd f¥(a) <0, YO 'Maemo MakcumyM, @' npu f™{a) >0 maemo
MiHiMYM. S e ' ' '

- Koam x n sepapme, To %" 3MiHIOE 3HAaK pasoM 3 &, & TOMy 1 pis-

wuua fle 4 h)— f(as) sMinroe sHak, TOOTO B TOYNi @ Hemae i Ma-

KCHMYMY, HI MiEIMyMy. v 7 .. T ;

~ Pesiomyioun sce ckasaHme BAINE, MH NPHXOAAMO A0 TaKOrO BH-

.CHOBKY & - . R A
nn);t TOro mo6 saHalTH TOYKH, Ae DyHRUIA f(X) Mae MAKCHMYM:

a6o miniMym, Tpeba poss’ssaTH piBHAHHS
o S =0 S
‘Xali a—oxnH 3 KOpeHiB UbOre piBHgHHA. KO0 B nocainos-
#octi f'(a), f7(@)..., f¥N@), ... nepuie yucho, Bigmikue Big Hynq,.

Ef('*)(a), TO, ¥ BROAAKY fIKILO -Z. Bemapre, B TOuli @ Hemae Hi

akcumymy, Ri MiniMyMy, KOau ¥ » mapHe, To npu Ff™a)< 0
AEMO MaKCHMYM, a npn f%a) > 0— uinimyu. .

Mpakaan 1. 3ualitn MakcEMyM a6 MimiMym (ynkuil
- fi)= (a2 — .
F PR = (@

+KopeHi us0ro pisuauas’ - _
 x=0, x=4a i x=—a,

Maemo

Anst pocaifxenns uHX KOpesis OBYMCANMO, BTiAHO 3 3arajbHuM
ipasasoM, f'(x). Buakzemo ' L R

Ny == — B (R —x2) (02—~ B
‘BBincu My, Ge3HOCepenELO-GaynMo, MO MpH X ==0
- f'@)=—6a<0,.
TOMY TOuYKa 3"_&0!2 TOqKRa MaxcaMy‘MSr,
165+



Ane TOUKH x-**-}-a | x=—a Jis fpyrol noximmi JAI0Th 3H&
qenHsa, pisxl Hydesi:
' SfH=f(—a)=0.

Tomy 'rpe6a nepeﬁ'ru A0 'rpeTboi MOXiAHOT
Frx)=— 6[— 12a%x -+ 20x8],
3BLAKH '

Fra) = —48a)
P(—ay= 182"

B TOMY t pryrouy BHHAAKAX f’” 6yne BiaminHOW0 3{11 ny:m, a TOﬂ]
~Hemae Hi MaKCHMYMY, Hi MiniuMymy. .

Mpukaax 2. 3nafitu MAKCHMYM 260 uiﬂiuyu s q)ymcu,ﬂ
f=se.
Maemo '
i (x) =e* (4x’ - 2x“)
Yepes Te o e #0, 10 pianaaﬂa
fin=0

3BOAHUTLCA A0 ﬁisﬁs‘mnx_
4x"'_-2x5_='0,

KOpPeHi 2KOro: -
" x=0, xm+1/2 i x~——1/2
3uatizemo f"(x), MaEMO ¢
| f=en (- 6xt 12xa)
flon x=+}2 x*=2, a ToMy.
V2= f'(—V2):—8e—2<o

OrTie, B TOUKAX x—+]/§ i x=—-V_(pynquﬂ Mae MakCHM Y.
[Tpu x-—O MH M2EMO
i (0) 0,

TOMy Tpeba RocaigETH f’”(x). Maeuo _
F(%) = e (— 87 - 56 — 883 -} 24%);
gepes e wo f(0)=0, To )ioaexérbcs JOCAHARTH ﬂ““(x) - JlicTanemo:

O x) = — 2xe—*(— 8x7 56.5 — 88 +24x)+
+-e—*(—56x8 + 280x4 — 264x7 4~ 24)
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Tenep yxe npu x =0 Mu MaeMo
FN0) =24,

a ToMy B TO4YI 0 MaeMo MiHIMYM,

§ 35. 36ixnicTs penis Teﬁuopa Mam!opena

HOBepHeMOCb 110 psAiB 4, M2I0OUH B CBOEMY POSHOPALNKEHH] pop-
myau Tehaopa i Maxnopeﬂa CYAHTHMEMO MO BHIASRY iX 3aJHHIKO-
BHX uaenis npo 36lxuicTs paais Teftaopa 1 Maxaopena.

Cuopasai, xatt F(x) e sxacy ‘QyEKuUis, 1O Mae moxiawi BCiX no-
paakie y toawl x=0., Obuucasioun peanuun® mel $yrxmi i i
noxizaax y toyul x=0, Mu MoxeM0 (QOPMANLHO HAMHCATH i‘ AL
Mamopeﬂa

,F(0)+—F(0)+..~.+‘—,F<u>(0)-|-.‘. .

" Ane; Ax yme ropopuaoca B § 29, HaBITL KOJHM MH TepeKoHa-
JHCh Y TOMY, IO BiH 36iraeTbCa B AeaKOMY iHTepsasi, MH e He
;«rge;w npasa 3Bl,zlcu 3pobHRTH BHCROBKY, IO HOro cyma nopisHioe

X

[llo6 nissarucs, uk 36iraeTsca psag Maxaopera zo Qynxuii F(x),
MiDKyBaTHMEMO TakK;-13 caMoro ossavesns 36ikmocti Q)ymmioaa.u-,
HOT'O PAAY BHIIUBAE, O KOJXH PsX

)+ )+ 1) .

aGiraeTses A0 .uesmoi. dyuxuii S(x) Ha GyavakoMmy iHTepsaai, TO ne
03Hayae, IO AJA KOXKHOI TOUKH X UbOTO iHTEPBATY MH MAEMO

Tim {8(x)— () + #a(0) ...+ #a2)]} =0

10670 plaunas Mix S(x) i cyuoxo n nepmux WieHiB posrmmysa-
xor@‘psmy TMOBHHHA MPAMYBATH KO HYAA NpH HEOGMEKEHOMY 3pO-
CTaHHi 7.

TaxaM anroM, sKmo F(x) ¢ cyMma paxy Malmopeua

F(0)+ P(0)+2,F"(0)+ A D PO+ .
Ha neﬂxomy ixTepsaji, TO He o3Hayae, LIO |
F(x)-—[F(O)+ EPO+... 45 Ff~)(0)]

DNOBHHEO NpPAMYBATH A0 HyAd MOpH HeoOMeXeHOMY SPOCTaHHI 2.
BRAKH, AKIIO UA PISHAUA NPAMYE X0 HYAS HNPH HEOOMEXKEHOMY
POCTaHHl 7 NPH JEAKHX X, TO MOXHA CKasaTH, IO F(x) e cymMa-
MAyBaHOro paly MakaopeHa Ajs HHX 3Ra¥eHb X.
Axe posragiyBany PiSHAKIO MH HA3BAMH 3aJUIMKOBHM WICHOM i
posuaunau CHMBONOM Rnu(x), OTxe, NHTAaBRAA NPO. Te, 4K 36{raeThes
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pia Maxnopeaa ZC $yuxuii F(x) aas nanoro 3naqeﬂua X, eKHiBa-
JeHTHE NHTARHK NP0 Te, UM npaMmye Ri(x) zo Hyas NpH "re06ue-
Jkeuomy 3pocrtanui n. Hag R,.(x) MU MaeMO 1Bl 3DYuHI ouimm'
dopmy Jlarpanxka

X (e +1) ﬁx

i gopwy Komi -
S 231 0
- Rix)y= X (1 ) ]-‘(n+1)(gx)

A Bupzisu' JO3BOJAAOTL ¥ 6im>mo'cri' BPIII&KKiB PO3R’A3aTH. NH-
TaHHA HAPO . 360KHICTR PAAY AQ XaHOi QyHKuii, AK MH Oe HOGaUUMO
Aadi Ha GaraThbOX NPHKAAKAX.. 3dyBaKuMO, HafpHKA4%, WO KOJHK
y posrasaysadoi ¢ymrkuii noxinmi BCix NOPALKIB Aas 6Y KbIKOro
3HAYCHHA X Y AEAKOMY IHTEPBaJi JHMAIThLCA 34 A6COMOTHOI Be-
JHYHOI0 MEHIIi gKOroch CTanOro AOAATHOIO uucAa M, 1o pan 36i-
raethed 10 F(x) Aas Beix 3HayeHb X Ha ubomy iu'repsani Cnpaspj,
TOAi 3 ¢0pmu Jlarpanxa maemo.:

ler |

Wy

Ane —|—l)l npsMye X0 ny.rm an n—»oo pike: g Bcix 3HaUEeHb x,

l- i ) € HaeH aﬁcomomo 36bxuoro Mﬂ BCIX 3HAYEHB X PARY (§ 23).

LLe TNPOCTE saysaaceuun ﬂ,oaaonmb, nanpuma,n:, sanoao JOBECTH, .

WO pAL . o o -
. . £ xs - x5 )

o1 3' 5! S

oﬁlrae'rbcs o sinx, B qomy MH BXKE nepexouanﬂcs y§31 Cnpami
pOSIVIAAYBAHHH DA €, AK MK 6aunam, pag Maxnopena ajs Qynkmil
sin X, a yepes Te mo MOXiZHAa GYIbAKOro MOpsAAKy BIA-sinx e abo
cosx, ab0 —~-sinx, a6o — cos X, abo sin.x, To Bcl wi moxigai obme-
xeni (de Giabnire 1) AR BCSKOTO. 3HayeHHq X, a-OTKe, HAa IHECTaBi.

. IOTNCPeAHBOrO 3ayBa>KeHHﬂ IS (IbOTO pALY iR"(},)!<(n+1)II’ T06TO
NpsINYe KO HYJAH B ,BC]X~3H3‘1&HB.}C. '
LlizkoM Tak caMO AOBOAHTHCH, MO PAL

X2 xt o
l_—i-‘_z_!"“" 00..

36iraeThCa 0 (bym{uh cos X.
Tlepen ‘THM fK UepexoAuTH Ao mmux, yxe HO‘BHX, ﬂpHKJla}l,iB
posk/iazis GryHKuif y. pax Mamopena, 3ayBaxmmo, mo- BCE CKa-
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same faa’ pﬂﬂ,y Mamopeﬂa MO)l{Ha zmc.niaﬁo noaropam MAH PEAY
Te#sopa. - - - _
Orxe, 445 TOro mo6 paz

F@)+ 522 F(@)+... +MF(“)(a)+... 1

36irasca jo F(x), Heoﬁxumo i .uocm'b moﬁ 3aJIMIKOBHA wien foro,
TOGTO ST

Rn(x). F)— [

U%Aﬁ ”wq

npﬂMYBaB JIO HYJIH AJre ned 3a.nnmxosnﬁ tmen Moxma BHpaamn
y (bopmi J'Iarpaﬂma

R,,(x)h_ = —1-‘?)1 _n+n[a+e(x4_a)]
a6o y cpopui Komi '
Roy = L=l (02D ﬂﬂ%ﬂﬁ@wn

I.J.i BUDPA3R ZAI0Th. uom.nmaic*rb CYAMTH Npo npauyaauﬂﬂ 10 BYAS
3aIMIIKOBOIO u/aeHa' B Lti.rIOMy PAxi BaXAKBHX BHHaII'.KiB

§ 36. P03x.11an y psm ln(l—[—x)

Mu Bike; Binsuaqma B § 29, mio-. poaknact® Inx y pan Maxao-
peHa He MmoxHa, 60 Gymxmis i il moxiasi me OYAYTh CKIHYEHHAMH
B TO4Nl X =0, ase ysxiio.ln (1 4x) MOXHA DO3KAACTH B paj Max-
nopena, Cnpasai, nomana;oqu

F=mn( + x),

3HalAEMO _ S
R Fﬂ(sz-—-——l——v——, . . “ - . - .
1( j i : Fm(x) = I)M (1—H]~c))'5
F‘*‘U+ﬂv” e
Tomy ' R : o
F(0)=0, F’(O)':l'- F'0)=—1, F"(0)=21,
FN0) =—31, ..., F0) = (-—l)"—l(n—l)!

OTJKG, PAX Mamopeﬂa }l.Jlﬂ et quHm.m Mae BT

I-345— ”+~+&nw~+uu
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Hacamnepex, 3aYBaMHUMO, IO iﬂ’repna.n 3ﬁinmoc1'i m:.oro pany
e(—1, +1) B uomy MOXH2 nepexouamca, Xo4a 6 3ayBaxHBiNH,
mo
' Hm ——

n-mﬂ"}‘l

(zuB. npo 1Hrepsa.a1 a6ixmocri § 24)

3BiCH BUNAWBAE, IO AA4 3HAYCHDb X, NJAd SKHAX |x|>1 paarani
Hé MOxe OyTH MOBH NIpO 36hkHicTs pany. Akmo |x|<1, psaa Ha-
nesne 30iraeThed, aje TPe6a me NMOKasaTH, WO came A0 in(1-+x),
i, HapemTi, 'rpe6a JOCHAMTH, 1O ninﬁynaeuca B KiBWAX iHTeDBanv

aﬁim{ocn TOGTO ApH Xx=-}1 i npr x=—1, ~
ko x~—-—l TO HaW PAx nepernoploerbca_ B pEA
1., 1 1 1 1

KK PO30iraeTncy, 6o Bi.!lpiSHﬂG'[hCSl Bi,u "TapMORIYBOTQ JIHUIE THM,
mo Bci #oro wieHn nomHoxeHi Ha —1.

ToMy BHEAJOK X=-—1 MU MOXEMO HE poamn,aa'm.

- Temep BMBYUHMO 3HAuEHHA X, AN AKX — 1< x< 1, i nogEBH-
MOCh, U4 36iraeTscsa ANS HHX Bam pax A0 in (14 x).

3 uielo METOI HANHIIEMO HOTO SAJHIIKOBHNA UjeH fK Y ¢popui
Jlarpanxa
x4t (—1Pnt
(X (r+1)(6x) = o
Rl =7 +1):’F X ") ES e

e ()

‘ Tax 1 y dopui K&m}i

(1t

- 6) Fmﬂ)(e,;)::x (L) (— LYo 121 -

nI(TFoxytt
1—48
= 1)"1+9x (1-;-0;;)

Oas 3Haqenb X, Talmx o Oéx <1, Mu uaeuo 0L - ——

Rn(x) =

1+a =1

a TOMYy 3 (opmH Jlarpaﬂma aﬂanneuo

rlRﬂ(x)lén_;_lg

i, orke, Ra(x) npsmye RO HYJAS, KOJIK 7t Heoﬁuemeﬂo 3pocrae. Oas
3HaYeHb X, WO JAexaTh Mixk —1 1 §, ¢opma Jlarpauxa He A03BO-
Jf€ CyIuTH NpO npsAMysaHHd Ri(x) ao mysa, 60 mupas - 1-}0x
MOXe 6yTy fIK SaBrOAHG MAJAM HPH X, 6AuIbkOMY A0 —I1. Ta -
3are popma Komi Aae Bi,u.noai,zu, Ha nHTaHHA. HAxmo —1 <x <0
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. TO MOXHA 3ﬂaﬁ1'n Taxe Jl.ona'me qHCHQ r, IO 0>x>—-r>—l
TOAl -
' mtl
[ Ra(%)] <1
. 4
" Bo
1—

1+ﬁx<1

A0‘<

10> 1.

Mu sHOBY GaunMO, mo Ra(x) npamye 10 uyas npu HeoGmexe-
HOMY 3pocradui i, 60 3 0> —r>—1 Bunarpae 0 <r< 1, a TOMYy
4! npaMye X0 HYAS BPH HeoGMeKEHOMY 3DOCTamHi 7,

- Taxum 4HHOM MU NEPEKOHANHCH, IO POITAALYBIHHN DAL, ,a.iﬁcno
abiraerbca z0 in(l - x), sxmo Tiabka —I1 <x<1, 1 uu MOoxemo.
NHCATH

1n(1+x)_‘——2 +5-.. -1-'(m1.)»—1'§—”+ —1<x <L
‘ 30xpema, IpH x---}-l MH onepx;yeuo Ayxe u,ixaBy piBHICTB:

ln2—1——+3 +.. -;-(—1)»-1 4.

. 3 psaoM, Imo CTOITh y npasii qacwm el piBHOCTI, MH BXKe
sycTpinaauch y § 14; mu Gaunnu, mo Bin- 36iraeThcs, age He aﬁco- ;
mmo Tenep ua suaeuo, mo ﬁoro cyMa e In2,

8 37. Cxaananus *ra(i:mub aorapucdmis,

¢opuyaa -
ln(1+x)—-——§-+ . (= S

BHBEZEHZ B HOUepeANbOMY naparpadi, cnpasesansa. Jume pgas
BHasesb X, WO 3aX0BOJLAMIOTL HepieHicT: — 1< X< 1, npore, Mu
PYMIENO cxopncra‘mcb HElo And o6uHCcAeHHT .norapnq)uin ycix
YHCeJ,
3 uier0 Merow0 nacaunepeu 3ayBaXuMoO, IO, saMIEAOUR B N0
pepennin piBHOCTi X Ha -— X, MH OXEDPKHUMO HOBY (popuy.uy

X xt i Xt
in (1-x)=,—-,-—-7—'—3--~...-—?—... ,

Gyae cnpaaemuna npr —1 < —x<1, 1‘061‘0, inagme xamyqn,
mpu —1 4 x <1, .
-



‘Yepes Te IO pisHEUS  ABOX 36{xamx DPHAIE € .3HOBY. 361KHHA

Pan, NPH YOMy HOro cyma € pisHuNg Mix CymaMm JABOX 3ajaHHX
pH,ILIB TO MH MOH{&MO l'IPICﬂTH

l-I-x

x)mlﬂ(l—x) 2[—'+§+-5-+
+.. +2n+1—]—...] |

TPH YOMY Ud pisﬁicrb 6yme copaBejauBa AJS SHaueHh X B iHTEp-

Bani— 1 < x <1, ane BX€ HE NpUiaTHA Hi OpE X==—1, ni npH
x=-1,
Xait n e sKech Wine WHCAO; MH 3dBXIH MOMEEMO BHSHAUHTH X
3 piBHOCTi
Thx_nd1

Cnpasai. Toxl x———_‘:—” i, arxe, 0<7x<T Touy His 3naﬂne-

X
HOTO SHAEHHA X 'riasxmno Hanncanr ﬁmnuw'é llJlil lnlj_—

T npa-
ﬁl{ﬂbﬂa, i MH MO)KQMO HanﬁcaTH
n+1 l+x 3 [ ‘
-1?‘ T 2n+1+3(2n+t)s+
S
e N-Torm s SR

#6iiKu BuNAHBAE; mo

1“(”+1)—“”‘+2 +1+ 3(2n+1)3+5(2n+1)“+ e

Takuym 4MBOM, SHAIOYH BiXKe, YOMY NOPIBHIOE HAaTypaNbHHA fOras

puM AKOTOCH n;i.noro YACAa 7, MH MO)KeMO 3a miewo- d)opMy o
3HaliTH, YOMY :ADPpiBHice In (n+1)

La ¢)0pMnya Ayxe SpytuHa pas oﬁqnc.ueﬁh, cnpaa,u,i mcmo B Hiﬁ’
CNHHUTHCH Ha yaeni °

2p—1 (2n+1)2n—1"

TO OCTAu4 ﬁy,me nonamuu tmc.rlou. MEHHHIM Hix

T [(2n+1)2,+.+ (2n+1)21';+“L =

1

2 (2n+1)2-”+1 _ ' !

T p+1 1_( i ) (2p+1)(2*%4)*_\__‘Un(n+1}
' 2n41
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Hanpukaaa, AKmWO MA Xo4emMo uwM cnocoGom oG4yncantu In2,
HdM 10CHTh MokJAacTH n# =1 B pisuocti, mio Bapaxae In (24 1) uepes
Inn, | Mu 3Hafinemo

e AT R 4 )
In2=2 3 +3 -3,-}-5 -35-}-...,
OpH 4OMY NOMHJKA, SKY MH 3pOGHMO, AKWO CHHHHMOCH Ha uaeni
g o
2p—1 3%V’

dyne MeHma HLK
1

TP ES

Hanpukaan, Akmo Mu xouemo oGuncanty In 2 3 ciMmoma mecaTko-
SHMH 3HaKaMH, TO TpebGa B nmonepeAHbOMy paal AIATH 10 BOCBMOro
, 2
(WIBHA [Emag; MPH UBOMY, 3rigHo 3 monepexniM, M 3po6UMO NO-

MHAKY MEHHIY, HiX
1 11

4.17.3% < 1pw°

KO MH KOXHHA 3 Y3ATHX BOCbMH ulieHiB pyAy NepeTBOpHMO
2 1ecsiTKOBHA Api6 i 0GYMCAHMO A0 AeB'ATOr0 AECATKOBOrO 3HaKaE,

1
"0 NOMHAKA NPH OGHHCAEHHI KOXHOIO 3 uaeHiB < 108" oTiKe, npH

phukcaednal 1X cymMr BOHA <1—80—9. i, AOAABUIM KO UbLOTO %, mMH Ga-
HHMO, MO BCH NOMHAKA Gyae <-1L0.;, TOGTO HE BNJAHHE HA ChOMHH

pecATKOBAA 3HaK., TakuM GHHOM, MU OJAEPKYEMO
! In2=0,6931471,

pe YoMy uil cim 3maxis npasHabHI.

1
Bak/1HBO 3ayBayKATH, WO {3 3POCTAHHAM 7 BeAHUMHA T

Jafae, TOMY NOMMAKA npu obumcAeHn| crae BCe MeHiua | MeHma.
AKHM YHHOM, BHKJAAKH, Jyxe BTOMHl COOYaTky, CTAlOThL NOTIM
ce sermi i sermi, 60 BHABAAETHCH, IO MOXKHA HEXTYBATH BkKe
peTtim i, HApeWTi, HABITH APYrHM YJCHOM PAALY.

3aypa)x¥M0, Hapemrl, MO TYT MH TOBOPHJAH NP0 OGYHCAEHH:
TypaibHEX Jorapddmis miAEX Ymcea, ane AJAA NPAKTHKH 3pYYHO
ite Jgorapudmn npm ocuosl 10, Ane nepexix Bia oaHMX Jnora-
abmis mo imwmx apyxke Jerkufi. Cnpapai, axkulo y € aecaTkosufl
rapim X, TO6TO JAorapudm x npm ocuosi 10, T0 ne osxauae,

10" =x,
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Basnmu Hatypasbui Aorapadmu sia 060X gacTHH uiei plmocrq
ARicTaneMo

yinl0=lInax.
Orxe,
lgx-Inl0=Inx,
a6o
iEx— M
In 10

Yucao M= Fll_() inoAi HAa3WBAIOTL MOAYJIEM NECATKOBOI cucTeul
aorapudmis, Bono aopisnioe
M=043429,,.. .

My MOKEMO, OTXKE, CKasaTH, MO AAA ONEPKAHHA JECATKOBO
AorapuhmMa AKOrochL 4HCAa AOCHTH 3HAATH HOro HATYpPanbHHA
rapudn | noMHOKHTH HOro wa moayas M:

lgx=MIlnx.

Hannakn, xoan 6 M# XOTIAH nepefiTH Big AECATKOBAX aoraprgs
MiB /10 HATYPaJbHUX, TO A0CHTE 6ya0 6 HanucaTH

1
lnx=mlgx.

NpH 1OMY
L
M

Taxum 4@HOM, MR 6avHMO, WO Teopis paAiB A03BOJAAE CKAAC
Tabauil gorapudmis. 3apas no6ayuMO, WO BOHA Ade MOKAMBI
NOACHUTH, AK Y UHX TaGANIAX BHKOHYBAaTH iHTepnoanuio.

My 3daemo0, wo koAM Tpeba OGYHCAUTH AeCATKOBHA JOrapH
fIKOrocs 4ucaa, wHanpuxaas, A--2, y SKoro wlaa sactuHa A
#uTh vix 1000 1 10000, To po6anTh Tak: 3HAXOAATL Y 3BHYallH
n'ATHIHANHUX Tabanuax aorapudmis wiamx yucea gix 1 ao 10
jecatoHt Aorapudm uucaa A i cyclaseoro 3 mum ancaa A
notin Oepyrs pispawo lg(A-+1)—IgA i, Hapeuri, yMOBARIOTH

BBaXaTH, MO
lg(Ata)=IgA+tallg(A+1)—Ig Al

[TO1ABEMOCH, K MOXHa NOACHUTH Take npaswjo. Mu Gaunnq
o

=230258... .

lgx=MInx,
TOMY
: Ig(A~+a)=MIin(A+a),

i adasoriydo

lgA=MInA, 1g(A+1)=Mm(A+1).
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Ora_k_e, M. NIOBHHH HOSCHATH, l-xomy MU, KODHCTYEMOCH, pismicTiO
In{A4-a)=InA-}-«[ln (A+1)—In A].
Beranosamo, -xicy TOMHAAKY Mt poGuMo, Koau npn_nmeuo, 11110)

UHCIO, AKE CTOITh Yy JiBiff 4acCTHMHi, AOpiBHIOE dYHCay, WO C10iTh
Y npaeiff wacTenl. Mu maemo -

In(A+a)—In A—a[in (A+1)—In A] =

_i(l—a)  al—a®)  a(l—a®)
I AT T A e

. Pag mo CTOITH y.'upastét uwactuui niei -pis}ioc'ri, € 3HaKomoye-
PeXHUE 1 3 MOHOTOHHO CNANSMMH UICHAMH, 60 0<a<{l; ToMy

3 14), #doro cyMa mewma uix a(;;_a) » @ Wepes re mpo O<Ca<Tl,

4
pﬂny(m<»—8-. 60 - MM npanycrTuaH, 10 A aexuts Mikx 1000

i 10000. )
TakaM 9HHOM, OPHAHABLIM, INO AiBA Y2CTHHA OCTAHHLOL piBHOCTS

TO J06yTOK a(l-.——a’)':l—.(ac—%) He Glabme 41, a TOMY Ccyma

-8
zoplisrioe 0, ME POGHMO MOMUTKY <]—08—, a4 TOMY MOXHZ BBaXKaTh
OLIKOM Bnupauﬁmm_ T€ NPABHAO, AKE BUHTH HAC npufiMaTa

.lg(A_+a)=lgA+a{lg(A+l)—-IgA].

- AHanoriun0 Mmoxmpa 6yn0 6 BUnpasfaTH Te Npasyao iKTepnona-
Wi,- 3. AONOMOTOK SKOr0 N0 AAHOMY Aorapapmy BlAWYKYyeTsCA
AHCAO, AKMWO ULOLO YMCAA HeMae B TaOAUUAX Jorapumis (ax e
8BHYalnO H OyBae), . )

- § 38. Bigouiubnaﬂ paa.
PO3TARHERO DO3KAIL Y PR Maxnopesa aas dyuxuil
Flx)=(1-{x)m,

Ae m—AKe 3aBTOARO Crane uncio. Koan 6 m Gyao AONATHHM ui-
#BM YHCAOM, TO MH Maan 6 8a Qopmysow GiHoma Hbioromad =

@ +‘x)*'t-.-41.—}—?xi+"—"%_—~—l)\x=+. e

S i S N
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3apas noGauumo, w0 koA m € abo ulte six’emue; a6o xpobose
yucIo, poskxax (l-f x)™ ApeACTaBAAETLCA BXKE HE Y BHIAAAL CKin-
weHHOl Cymu, 38 Y BHTASAl psay, ane #oro kxoediuieHTH MATAMYTH
-TAKHA e BHFARK, mc y q;opuy.ni ﬁiuona Hbmroua. Cnpan,u.l, no-

XJapaioum . -
F(x)_'(l _'_x)m,
MHE 3HAHJAEMO . :
F'(x)—m(l—|—x”'— S F'(0)=m,
F16x) = m(m— 1) (1 4 x)*~2, P"(0)—= m (m— 1),
FOy—m (m — 1) .. -(m — n 1) (1 - x)mm,
FOQ) = in (M —1)- ... -(m— 14 1),
Tomy pax Maxaopena gna ¢ymkuii (1-}-x)" iae surasy
'_I+?x+m(m l)x‘-l-. .+m(m—-—11) 2 (rr‘z—-u—!—l) +

Lle#t psg, mo DPHPOAKO YPHBAETRCA ‘Ha YMeRl X™, KOAH m—
qaceso uite, 60 Bei Hactynul KoedinienTH TOAI HOPIBRIOIOTH HYJeBi,
aas m japoboeoro aGo uijaoro, aje BIA'€MHOro, BiXe € HECKIHYCHHHM

anoM. JlocaiaaMo mATaHHA nNpo Roro 36ikuicTe 1 mPO Te, 4M €
14 x)™ #ioro cyMoOlc RJA THX 3Ha4YeHb X, AAS AKUX BiH s6iraeTbcs.
‘Hacamnepen spoaymmo. ‘110 iHvepBan 3bixHOCT] uUBOro pﬂny'e
(—1 +1) 6o .

(i mm— )-...-(m—n) L 12_...-. '

o | 1.2 -(n+1) ‘m{m—1)-... -—n-{-l)‘
-_.n m—+1}
-]-1

‘OTKe, paj RanesHe po_aﬁirae‘r:;ca apH | x| >1 i sbiraersCa npE
jx]<<1; wmoao TOHOK x—H-{—I i x=—1, 10 Tpeﬁa' NPOBAXATH
oxpeme LOCH A EHHSA, :

Posrasunemo aanumxonnﬁ* YagH HBOrO pAAY Y qjopui Harpanma. ,

_ .—plim

m (m ) (m

Ri=" 0 D

fxmo 0-<-x<1, 70 l+ﬁx>1 a TOMYy npa n+1>m MaEMO:
1
(1+9x)”"”" '(TT{"-_W<1

+1(1 +Bxym—a—t,

OTxe,

iR.(x);<’"(”""” "('nf}’f'l')*“)xm w>m—1

Ase B TAROMY BHIAZKY OPH A > m-—-l | Rel(x 1 -MeyHre n+1 ro’
uneHa pAay, 36bkulcTs axoro mpuw — 1 <X <41 ui TiAbKHIO KO-
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HeAH, 3 TOMY R,(x) npaMye 2o Hyan nph 0 < x <1 i npw neobue-
xenouy 3pocTaugt 7.
Hon6uo no mworo, DPeACTABASIONH. Rix) v dbopmi Komi -

- Rix) =-_m (m -—11)2 A ,n)x"“(l —}—Ox)"'—”—l Q —-9)"—-
R —I i ( . s 1_-6 .
—m(m - ;'_. = 1) ins (l-i—ﬁx) l(l+8})’

uouiqaeuo MO KOAH — 1<x <0, T0

;.R,(x)|<”‘("‘ 1‘% SLEL I

Axe B meh Bnpaa npﬂuye A0 HyaAs npn n—ooigpr — 1 <<x L0,
- 60 #Aoro MOXHa poarmuxam AK n+1 WIeH AEAKOro PAAy, Kl
sbiraeTbca, 60

Ii m}UrHl

= lm m(m—l)‘ vaew -(m-«—n)-l-2-.~.. '(ﬂ—"“. 1);]x|"“ -
U,
n

nico 1¢2- ..'ﬂ‘”l(m—I)..“ .(m_n_i_-vl)lxln o
Pl=pxl<t

A ——

-Hm[x]

Taxau qunou ﬁaqnuo, mo posr.nxnysauuﬁ 6iuomanbunﬁ pRA

1+1 +m(m 1) L _!_m(m-—ll)J3 (m n+l)x,,+

' He TLIbKE: sdnraerbcs PR, —l <x<1 ane B Mae. CyMOI0 Q)ynxmio
(1 -}-x)'“ T06T0 ©

(1—}—x)"~1+1 +"‘("‘ l)x:+ ot
v +m(mfl) (m—un—i—l)xn_l_

e

i-2-,

BpH (—1<x<1). c

Ilono . voyox x-—l—li.x-——l TO AM% HEX MM He CTZHEMO.
AocaijxyBath 3GLKHICTD PiLy, 60 He ROCAIKEHHA XOCHTH CKAAHE

OBOAMTBCS DO3DIZHATH BROAZOK m >0, Bumanok —1 <m0 i

BEN2NOK M < 1)), i OGMeXHMOCH BKa3IBKOW Ha Te, WO NPH LO-
‘AarHoMy. m GiHoMlaabEyi - AN ArwaeThed 36IKHAM | pag x =41
i gaa x==—=1, npr ~—1<m<0 Bin 36iracTvcs Ans x--.—{—“l - fne
pbabiraeTscs ang x==—1,, mapemrt, npu m<—1 pan pésﬁi-
raegbed Ak Npu X=-1, Tak { npp Xx=—1.

Tenep nNpukAaZeMO OAePKaHI PESYABTATR AC- poa}maxy B PR
inmux Gbynuia, Geanocepeanby a0 NOCEPEAHDBO onepfkyxoqn ni
paum 8 GiHOHlaJleOI‘O pimy
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~ § 39. Poaxaaa y pux arcsin.x.
 Slxmo mx y Qopmyat Ginoma NOKAaAERO m=—'-%-i SQUIRHMO X
qepes x?, TO ,uici'aﬂeuo

1 13...( 1)
'17i#;x3 . —[—2x -{—24 -|-...-{- 3 4v.nn x”'—|—...,

npy YoMy I (bopuyna 3a JOBeJEeHMM, CHpaBemaHBa npH x2 <],
10670 Mpu —1<{x<1 (Moxusa 6yn0o 6 AOBECTH, IO BOHA JIH- .
IIAETHCA CAPABENAMBOK i TipH X==1), o
B § 28 6yno noeezexo, mwo cremniuul pmm MOXHA TOWICHHO
inTerpyraru B inTepsasi ix 36ixHOCTI. lm'erpy:otm HaLk pan. ZicTaHeMo

1 x® 13xﬁ
arcslnx---l--[—23 245_}_ +

+ 1.3/, (2&-—-19 x2n¥1
2: 4~ 2n - 2n+1

Lis dpopmysna sHOBYy 6y se cOpaBeisBBa: AAS -—I <x < +I (i uom-
Ha 6yao G gosectd, mo i mag x==+x1).
3okpema, KO npunyckaTH, 10 cpopuyna AOBeAeHA i aaa

x=+41, 10, 3aysamqun, mo arcsinl=

7
1-3 1
1+2 3tos 5+'"+

sec@r—1) 1
+ 2_-4-;..;-2{3- (2n—|—-1)+""

s dopuyaa nae MOMARBICTL HAGJIHMKEHO OOUHCIUTE YRCIQ «.
TIpore, uaM X MeHnwme, THM pal 3birdeTbcs WBHAIS, TOMY 3PY¥Y~'
wimow A1 ofuucesua Moraa 6 6yTH, HalpHKJAJ, Taka GopMyaa,

, dicTaHeMo

OJiepaKyBala 3 pPO3Kjany arcsinx, xe x\=_§;

ol

§ 40. Oﬁlmcnemfx eninmqﬁux mrerpanin 3 ROMOMOrow
: - Teopil paxis.

3 iuter paeraoro YRCASHHE. BIAOMO, MO ,Mz o&mcneﬂax ,m__:m
MHEHH Ayry Aeskol kpRBoL, 3aianoi B uapdue'rpnqnm dopui

= g{d), f="i'(t)

.npnxna,uae'l'bcn d)opny:ra .
5= f v‘x'x+ym
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ne ty i £,— nesxi awawenns mnapaverpa £, a X' 1y’ 3@axoaarses
3 piBHSIHHA KpHBOI,
3oxkpema, Koan 6 Mu 3axoTiaM OGYHCAHTH 33 Li€l0 cpopuynoxo
A0BXKHHY AYTH eallica, piBHAHHA SKOrQ MOXKHA 3anucaTd y surasal
X=asing, y=~bcosg,
T0, NPHAMAIOYA 3a NOYATOK Bimaiky aAyr To4ky B, T06TO Bepxmift
Kivens manoi oci, maau 6 aas goexHHE ayra BM

§ = f‘/a2 cos® 9+ b*sin’ g dg.
u

e Y
Akuo nokaacTi k== = - e BT

=[Vﬂ” —atsin? ¢4 b*sin ¢ dy,
sbo

b4
s=a b[1/1 —k¥sintode.

Ocranuift luverpan Mae Ha3By eRiMMuU4KOzZO ixmezpara i, He
JBAKAIYM HA BCKO CBOIO 30BHIUNIO cnpomenicTs, He moKe OyTH
Bupaxenukt vepea eaemenTapui
VEKUI B ckiRuenHOMY 4ucal. Y
HaKIe Kaxyud, uel inTerpaa, 8
¥ NpUANATO TOBOPHTH, ,HE M
persca®, T06TO Horo me b
OXHA OOGYHCAMTH HI OAHUM » "\4
THX CHOCOGIB, AKMMH KOpu-
YETLCA 3BAHYANHO IHTErpaiL-
qHC/AeHHs (K, Banpuyaaz,
E€rpyBdHHA 4epe3 niacra-
fAAHHA, wacTunaMy | 18w ana~-
riuni cnoco6u).

Koan 3 mu see Tagn xouemo
iTH 0GuucasnTH, X04a 6 BabaAn-
CHO, JOBKHHK YT €Ainca, MH 3MyUIeHi 3pepayTHCh J0 Teopll paals.
Jas usoro aaysaxkunmo, wo Bapas V1 —Risinfg, ae k<1,
Ke OyTH poskaagesuft y paa 3a dopmynon Ginoma, akmo 8 HifA

kaacTa m=; i x= — k*sin®*9. Mu smafinemo

I —k*sintp=1 —-I—k’sin’-‘cp——l'—lk‘sln‘q—

Puc, 9.

'1'3.k°sln°9—..

Jlerko GauuTi, mo ued paa 36iraeTbCi NpH BCIX 3HAYEHHAX ¢
nyckae nouaenne inverpypadns. Cnpaeai, sin ¢ ue Giasmuf | 3a
ICUNOTHONO BEAMYHHOI, TOMY WAEHH HAWOro pALy 3a abCOMOTHOW
IHYHHO0 Menmi ugenis pymy

LSy o

U‘*lb’

B,

119



a ueil ocrauniRt pax 36iraerecd, 60 Boro unesy smesmi yaenin nporpecn

1—{—k”—]—k*—]—k“+... )
SHAMEHHUK axo‘i B, o
© TakuMm YHHOM, HAW DPAA € xamoposanuﬁ (§ 19), a rouy fioro
MOXHa mrerpynam TIOYIEHHO (§ 20); 1 ma ‘BHAHAEMO

s-afVl-——k’ sin’qadq:-- a(q:-—i—szsingq:dq:—

k“jsin“.:pd?-;..'.).

Koxuufi 3 mux in'rerpaaia oﬁqnmerbcx sonciu €JIEMERTEPHO,

1. 1
g Zk‘fs‘n*?d?—"‘z"

m»—-
=R

O6MexUMOCh OGTHCACHHAM A5 BROAAKY, KOAH @ = 3 Hosuaqunmi
wepes ¢ MePEMETP eninca,-MaeNo '

o=4afyl—kzsih’tpd?‘

Orxe, AOBXHUHY XYTH einnca MOXH3 06'1HCJIHTH, xopncrquncﬁ
panime Buaenennu pagoM:

®
P

E
o= 1 e l l
6='4a(§-~f-§_k2_‘!~8mt9d?: § Y ffﬂ‘?d?—
’ 14

2. . -
‘5 f sin® ¢ dg )
Y |
OGuucaumo, 90My EOpiBHIOE o

)a

N)l Lo
\hl -

3 .
_.Jz,,=_a[sm2~:pdcp_ n=123,....

‘Maeno : :
i o

7 7
' Z[,siﬂ”'qd?—éfsm““‘ ¢sin g de..

Imerpyeuo qacmuaun upuﬁuamqa sincp dqu 3a dov i sin®!
3a& u; 3Hafiaemo -
x . L]

. 2 . N
bf sin?” ¢ dp==— sin**~) g cos ¢ / +@n—1) f sin®—2 ¢ cos? ¢ dy.
) 0 N -
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Orxe,

' T _
sin® o do —(2n— I)J‘_ sin®—2gcosZpdy —
T
=(2n-— I)Jsin'*"‘—‘*’ ¢ (1—sin2¢) do=.

‘|:

m""\u]a

—-(2n—l)fsin"”"‘%dc?—@n—-I]fsin”‘q: dy.

7

Yepes Te IO MM NO3HATMIH f sin® ¢ dy yepes Jon, TO
L '

HoBAHEH OYTH HOSH&‘-’IGHI—Iﬁ qepes Jin—2, 1 nonepexamio GoOpuysy
MOXHA NepeniacaTH Tax:

: Jm’ﬂ(%-—-l).’zn_.z—(gn—l)fgn,

BBIXKH '

2n1Jom == (2n— 1) Jon3,
860
20—
Jon = nQn 1 J2rl—2-
‘-Iepe'a Té o e cnii ' ~meHHd CnpaseAsdse NpH B(:axouy n,
70 ' .
. 9n—3
125—2--*2” 2-;2H
jﬂg—-{."_ 5f2u~-ﬁ-
2 —4
- - . . é - - L]
Ji= ;Jz-' :
Ane
5 3 o
o _1 sin2¢\ fz_ 1%
‘e 0o -

-ﬁepen&HOmqun*-noqﬂehﬂo- Bei nonepeaui pisnocTi, Mu 3Hanh,euo-

- D 2n—1 3 .
Jga'fin-—s-fz'ﬁ—4-...°f4'=-2r'z2'n gﬁ_g 3Jzn-2 Jan—dr.



AsiakH, ckopouylouu Ha Jy-Jg-.. .- Jos_n, HiCTaHEMO

J 1.3.... (2::——3)[2::—1) x
TT6 D 2

Mixcrasasioun uelt pesyanTar y paHlme onepmany dnopny.uy
AN BUDA3y NepHMETPa e.ulnca, 3ﬂaﬁneuo

1\8 1. 3\2 ks 1355kﬁ'
= — =) pr— _
=i 3o~ (53]% (52 SRR
IJ,eﬁ pan 361raenca THM I[IBHALIE, YHKM R MEHIIe, a qgepes Te.
2
2o k=

az—-—, TO BiH 3biraerTbed THEM IIIBHJIIJ.[E, Y¥M MeHIIe po3-

PISHAIOTHCE MIN co6ow oci e.ninca BOerua KOAH enine epeTro-
PIOETHCA B KOJO, MH MaeM0 a=2b4, k=0, _BCl dJieHH pany, kpiM
nepmoro BePeTBOPIOITECH B Hyab, 1

c_,21-:q,
s TTpeSa Gyao wexaTs A Koaa pailyca d.

8§ 41. Inwi npnmla,'rivi o6uucaenns iﬂTerpaniB' 3 10nNOMOrow
paais.

Meroa, 4XUM MH B nonepegunomy maparpadl ofuucasaMm enin- -
“THYKAA iHTerpan; € 3arajbHHM €MOCOOOM, IUO  A03BOJAAE OOIUCAATH
{HTErpay, ki ,HE MONRA B3ATH®, TOGTO iHTErpasm, WO HE BUPA-
IKAOTLCA B €JeMeHTApHKX QyHKUiax. Taxi iHTerpajd ZOBOAUTHCA

sycrpiuaTh J0c¥TH wacto. o umcaa Ix Bi,lIHOCHThCﬂ, Hanpﬂman,
TAK 3BaHmii rayccie iHTerpan o

frfd&

A0 SABKAM SYCTpiuaeThea B Teopil iMOalpﬂocreﬁ i1 maremartuy-
#ili craTHcTHU, iHTerpaJleHi CHHYC

[sin x '
_ de,
" darerpaabHufl acrapadm

' dx
Inx
4 fe, I‘lor<a>xeuo, AK 'OGUHCAHTA TaKi imerpa.m '8 Zomouoron
Teopii psais.

Bisbmeso pysxuiio e—*‘ Mu 3Haeuo, wo- e‘ pcamamrm B PAJ,
Maiciopena

e=147 +ﬂ+ AT
a2



36ixHMR a6COMOTHO Aas BCIX 3ugNens . Sauivmbin 5 Hit Gauyal
X uepes —x%, sHalgemo :

e UE S S SO L. TR

Lié# paa Takox SGIraTRMETHCA AGCOMOTHO AAS BCIiX 3HAYSHD X...
Axio-MH xoueMo OCUMCAHTH, HanpHKIAZ,

a4

'! - dx,

Ee 2 — iK€ 3aBrOARHO AOZATHE YHCJI0, HaM JAOCHTSH 3aYBaKUTH, ui0
nonepesHiit PAK MU MAEMO NPABO {HTEerpyBaTH MOWIEHHO B FPAHHHAX
Bix 0 g0 @, 60 creninmi pRAM AODYCKAOTHL HOYIEHHE IHTErPYBAHHS
B yCAKOMY imtepBani, MO AeXHTL ycepenumi ixrepsasny 30ixkHOCTI
(§ 28). Tosy Mu Maemo -

a

. .
e g X X X N
fe dx; (,1 | 317573 )/o“

0
a a8 |, ab a’ )
=1 T3tas a7t

. OTKe, MOXeMO OGUMC/UTH. 3 GYAbAKHM Halepen 3ajfandM Cre-
leren TouHOCTI BemmuKHY POaTSIAY BAHOTO. iwFerpania. ' :
"Toai6Ho A0 HPOro MOKHA OGUUCAMTH iHTerpatbauil cHHYC. Mu
MaeMo , L :
o o XX Xy X7
CotinX o L L
SIn¥ =Tyt T

Lie#t pan. Tex 36iraethes fas BCix suasenn x. [IpHIyCcKaioud,
ko x £ 0 i noginmiown BCi yaeHm ULArC PAAY HA X, M¥ ‘SHaMAEMO

sinx X oxt X8 ,
T:—-l -—-g—'+5~!—-ﬂ+... .

O#epxanuft psax 3ROBY 36iraeTses KNS BCIX 3HAYEHB' X, ¥ UOMY
¥OXKHA MNEPEeKOHATHCr X04ya 6 3 pgomomoroso osmaku Jlasambepa.
A uepes Te mO BCAKHE CTemIEHAR DsA ZonycKae novAeRie iWTe-
IPYBAHHA BCePeAuni luTepmany abixwocTl, TO MH 3HalieMO

x

sin x _ x5 X3 '
JT_?F—x;"erm“m‘*‘"_“

Lie# puj, ‘mo s6iraeTscs mAn BCIX SHAYEHD X, BO3BOARE -

x

TOYHO OGYHCAHTH f ﬂgﬁdx np# GyAbAKOMY X.
g _

123



3BepTaeMocCh, BapemTi, ,no | igTerpana -

. {fdx
inx’
Bynemo ﬁoro 064nc.mna'm, nnxonasmn CHOYaTKy saMiny sMin-
HOTO :

e K= e‘ ]
ne gae

edt  Lldeet—1 . fdt e —1
finx _ft_"f_t_ d_t_'_—f?_l_ t_ aft,
SBIJIKH :

e-—-l
flnx, 'lnt—i—

Aae My maemo, me -

=14 +2,+3,+ +,,,+-...

ToMY, BiiEiMaour mo- 1 8 060x wacTHH pisROCTi 1 NOALATIOTH MOTIM
yci wiedy #oro Ha £, aaaﬁneuo '

-1+2!+3!+ +nl -[—... .

8
. e

* He#t piax 3HOBY aGCOAIOTHO aﬁiraerscﬂ mm Bcix 3HaueHb ; a
TOMYy HOIO MOXHA., im‘erpyaa'r HO‘L’IEHHO B OyabakoMy iurepsam
i MH 3HafnEMO '

e—1 g, t, 8 & LT
5 d‘*’-T“‘z—rﬁ-‘FmﬂL'"#nmf“ '
Orxe, '

flnx_‘“"*‘ +212+313+ +n1n+“‘ ’

a yepes Te WMo x_e‘ a6o t=-lnx 70

dx +lnx+(lnx) +(Inx)“+' +(lnx}"+ .

mx—minx 212 7 313 win

*

- 1a q:opuy.na 6yne cnpase,twnaa npa 6y,abmcouy ROAATHOMY X,
60 AA9 BCAKOTO 7TaKOro X MOXHA SHAATH f==Inx; AAg X=0
a60 X< (0 Bona, 3posymiAo, BTpaiae CBOW CyTh. -

-



-PO3 A1 A  YETBEPTHHK -

P d’YP'(__E.
& 42. MOHATTA NPO TPHTOHOMETPUIHUA PIL.
Tpuzorosempuengs pgdos NPHAHATO HASHBATE DAN BHIARAY

%-1—‘11 éosx—i—blsin'x—{—as cos2}c+b, éin2x+..._+

_ e - ascosnx+bysinnx ...
a6o, koporure, |

a—".—}- Y @, cos nx -} b, sin nx,
27 = o

e dy, @, by (n=1, 2,.,)—craal 9ucaa; WO HAIMBAOTLCHA KOEHi-
‘yiewmamn pany. - o -

Ho suBYenHsd TPHTrOHOMETPHYHMX PAAIB NpHBEJA NOCTaBACHA INe
Ha nogarky XVIII cr. caaBeTHa npobaema npo 3Bydamly CTPYHY.
Lia npobnema, maa pose'sisauuaAM gx01 npauioBand HafAswaaTHiuI
MaTeMaTHKH, 5K, Haupsakjaaa, loans bepuyaai, E#nep, Hanambep,
Janiin Bepuyani, opEsesa X0 HeOGXiAHOCTI BDOCTaBHTH TaKy 3a-
Aawy: maHo ¢yuxulo f(x). U4 MOKHA 3HAUTH TPULOHOMRTPHIHHA
paa, AxkHR 36iraeTbes | Mae cBoew cyMon ¢yEkuio f(x)?

“Ham yxe ZOBOAMAOCH DPO3B'H3YBaTH aHaJOriuny’ 3amauy upH

Busuenui crenigREX paAaiB: noTpibeo. 6yjg0 AA%  3agaHOl dymknii
f(x) auaru creminnuft psx, mo 36iraerkes A0 mel. Mu Gauman
{§ 27), mo xonu wio 3agauy B3arajJi MOXKHA PO3B'A3aTH, TO TAKHM
pagoM € pax Te#aopa. Aae MH SHaEMO, MO He xag BCEKOI Ppynruii
MOx(Ha ckaacTH 'pap Tefnopa, Kpim TOro, gxkmo & MOXARRO Aas
sananol Qysxnil ckaactm pax Teftygopa, pag woxe po3diraTuch
ado abiratcs He A0 uiel Pysxruil - L
.- Flpapozuo TOMy i Aas TPHFOHOMETPHYHHX DHAIB POSUNEHHTH
OCTaBJICHE '3aMHTaHHd, chopMymoBaBmy foro Tak: 1) Jag sAxux:
$ysaxuin f{x) Moxsa spaliTA 361xHl A0 HEX TPHIOHOMETPRIHI PAAH P
2) Sk apafiTy raki psaau? 3} Hximo My sHafwiu Heo6XizHI YMOBH,
UpH AKUX DAX MOXCE 3GiraTRCHL A0 Rarol Qyukull, 4n nosunex siu
A0 Hel gbiratuch? - : : -

Po3p’'isanns guX nuTaHb, & TAKOXK HansBM4afiye WuMcaeHH! i pis-
HOMaRITEI Npuxsasanss TeoOpii TPHrOHOMETPHYHAX pAAIB HPHBEIH
#0 rAROOKHX | MEPOKHEX AXOCAlIKeHb y uif ranysi. B mamomy kxo-
porkoMy Kypcl MA . sMymeHdl oOMeKHTHCH JHiue HafeaeMpHTapHi-
HIAMH BIZOMOCTAMH, Ta H TO B AyXe BYSbKHX paMKax.' '

125



§ 43 Busnauennn meqﬁmlenls 38 (polmyaauu 1l>yp’e.

HKIJJ,O ME X0YeMO, m06 tbyuknia f(x) MOrjia 6y'ra CYMOIO TPHIO-
HOMETPHUHOIO PHAY, MH HACaMIepef NOBHHHI BHMaraTH, o6 BOHA
Gyna nepioduunow 3 nepiodos 2w, TOGTO NPH BCAKOMY X

S 2m) = ).

Cupasnl, yepes Te mp. sinax.i cosnx e neplopuuynumu Qysx
uismn 3 nepiogom 2= (n=1, 2, 3,...), T0 B pisBOCTI

f()c) ;?-I—Ea_n cos nx—]—b,,'sinnx ;

nicas saminm x yepes x+2x npaaa TRCTHHA HE summ‘bca, oTXE,
H¢ TOBHMEHA . 3MimuTHCHL 1 AlBaA,

Tomy B pazbmOMy MH 3aBNKIH poamﬂna‘mueuo Adme QJyﬂxuh
nepiofn4ni 8, nepioaoM 2=, 60. TIABKH Y HHX NOCTaBJAEHA OpO-
éaena mpo Tpnrouome'rpulmnn psE MOTIYCKae POSB'A31HHA.

[Mpunycrumo Tenep, wo dyrkuia f(x} € cymowo TPHAFOHOMETPHY-
HOro psny. Tounime rOBOPAYH, MM RPURYCMUMO, WO iCHYE mpuo-
HOMemPutnLl pad, sbincaul ycodu va (—=, - =) 0o pyrruil f(x):

f(x'='%°:+ }_-’,‘-d},-cos’nx-%— b,,s_lnt;x- . --1r<x-<.,--‘|—-¢r.

_ 3a1m'ryeuo, K. mam KoEtbiuien‘rn OBOFO psny, 3HAOUH HyHK-
o f{x)? L' saxany poss’asas Pyp’e. [Nepen TumM K BHKIAAATH
Horo wmertod,. HaM noTpiéuo Gyae o6qucam~a Aesaxi oanaqeiﬂ in-
Terpaj..

" Posraagemo’ iKTerpaJm _

“+=
f COS MXTOS 7LX dx f cos mx sin nx dx, f sin mx sin nx dx

xe m i n-u-ulm THGJA. ’ '
Las ofuncaenss mux la‘rerpanin CKOPHCTYEMOCE BiIOMAME 3 Tpu:
roHoMeTpii -cbopuynaun‘
+B

cos-.a+ cosﬁ’-'ﬂe’? cos

COS

cosa-—t:ospsc-—?%m _Hasin 23

sina—sia{!mhos sinu—-'-*-s-

126



[Moxaapwu B HEX

R
sBiaku
| a=(mt-n)x, B=(m—n)x,
sHafizeMo ' )

+‘ . ~ ! -;,\_.
fc0smxsinnxdx=.;. f[Si“(m-!-n)x-—-sln(m;-'!n)x]:dx;

 Fkmo mFn, 0
. +x +x

, »; sln(m—[—n)xd'x‘—% fsin(rr.i'—-n)xdx:-'

—T . .

A 4 g
1 —cos (m-}- n)x/_l—'-cos(m—-n)x/ o

2" mfn” m—n

—K

6o cos(m--n)x wag mpy X=-—n i x=-n OxHaKOBI 3HAYeHHS ;,
He came cnpasejauBe i AT COS(m— n) X.
Taxum uunoM, npu m # n
_ e
fcos mxsinnx gx =10,

—3

. Aue .aOca!mkyaa_nnﬁ igrerpaa mopismioe HyaAesi i npm m=sn,
60 8 LEOMY BHRAAKY, flxmo.u;g-o’ . ) ooTEELT ;

+x . +x o o ]
fco"s n)tsinnxdk.—_—é féin?nxdxm"_%M:/=0.
- 2n

rpajbHa QYHKLIS TOTOXHO AOPIBHIOE HyJenl.
Takum uyunoM, Axki 6 ne Oyam wiai m i n, gogatal a6o pisni.
Ryaesi, BigMisnl oauH BlA ozkoro abo mi, sapwau '
_ e . | -
. "fcos mxsinnx dx ==0."

. Axmo n~"0, T0 iurehpan ‘TAKOX AopiBdioe x'y;reél», 60 nipinre-

-

Tlepefinemo R0 o6uuciesns BOX IMmuX inTerpaip. Maewo-
+x IR LR

f _co.s mx_,‘no_s nxdx == % _ f cas (m-kn) x dx —|— % .,fcos (m— n)xdx.

wr



SIxmo m # n, TO

feos (m + n) xdx= _,.% sin&mj—:) * / =

. +x .
1 _ sin(m—n)x a
2 fCOS(m—n)xdx 2-——;;;—:—;;*—*“ /-«-0.

-
‘TakuM UHHOM,
4
f'cos mcoSnxdx=0, axm.o m .7& n,

-

¥ BHnaAKy X, Koad m—n, MH MEEMO (n#£0)

*= +x
fcosenxdx-—— f(l-l—cos.‘!nx) dx=x _i_;sininx /ﬂ_

- . p—"3

4 Akmo n==_0, T0 cos’ﬂx:l, i

. +‘
f trdx=2n.
Hapeunrri, .
+= . += 4=
fsln mx sinnxdx=—-—%' cos(m-}-'ﬂ)xdx—'l-% cos{m —n) xdx,

— —_ ' —

TOMY npu mfn .?.HaXOI.{HMO
+x

e
1 sin{m-}n)x /=0
v

; cos(m—|— n)xdx

27 m+n
+s - . )
1 lsin(m—n)x [ o
“2—, fcos(m—rz)xdx 2—W/ 0: _
OTHE, -
+% .
fsin'gnx_sinnxdx;o, .. m¥n.
SvIKmo m=n, 10 uaemo (n#£0) )
1sin2nx
fSiﬂ nxdx_.— f(l—cos?nx)dx-- ———2-—2-“-—_'- /—-—*.
> . A 1 :

Koan x n==0, 10 inrerpan ,:Lopiamne Hynesi
428



IiacyMoByIOUM BCE CKa3aHe BWINE, 3HAXOARMO:.

= +% .
) \cosmxcosnxdx= fsixitfz’x’s’hiiixdir:O m;énlmﬂo’ l’_z’“-'
R S ) n=012....
i : : ’ m=e’,- 1,2{.-- .
- = me=n{ "~
{n cos_mxsin nxdx==0 . me=i {ﬁfﬂ--.g,. 1,2,... .
AR L dm o
(1) fcos’nxdx= fsm2 nxdx=rn n=19 3,....

' Soxpeua nepma 3 ¢dpuy:f (I). npu m=:0 ..nae
+r . . ) _
(V) | cosnxdx =0 n=1,2 8..,
Ea tdopmyaa (1) npu m=0 aae
. 8

V) Jonnsdr =0 | h=0 1,2 4.

-

%?359533‘“3 ui_m puy#r, NOBEPHEMOCH A0 MeTony Pype.

HAENO, 30 FHODOM, BCIOXH Hd (‘“"’5 - %)
[A) ' | : f(x)=%-°+ 2.0,,‘6&&”4“6&'5]1’1 M.. :

- HMaysm sa Oyp’e, npoiurerpyemo uefi -psi NOWIERHO. B MEKAX
—m, %) Mg 383eM0, W0 XRAEKO HE 3aBKAK IHTErpyBAHHR PARY
xonue, lsakine Kaxy9d, MH He MOXEMO NOPYYHTHChH 3a Te, mIO
rerpan Bij Bamol Qyuxnii f(x) 3bira¢trcs 3 pesyabTaToM CyTO
PMaabHO NPOBE icHOTO Merer gy s#sM? pixy. He cniunalounch noKHIL O
nHTaHHl APO T, KOJH MOWIEHHE [HTErPYBIRHA TPHIrOHOMETPHY-
re pajy SAKOWHE, BUBIYHMO CNOYATKY 7TI BHCHOBKH, O &KX
HBOAHTL U€ {HTErpyBamHs B THX BENAAKAX, KOAH MK MaeMO NPaso
Or0 BAKOHYBaTH. Maemo Toxzi: '

= +n C o +n - ' +x o
ff(-"}“" = f% dx-['-z fa.cos nxdx-{- fbn sin ux dx.

&l —% -t



2,8,

Yepes Te mao .
+x

f,

—%

a na miacrasl popuya (IV) i (V) maemo -
i +x 45

fqu.c(_i_s;nxdk=a, fcosnxdx='0 :
e - | n=1,23,.
a'T® =z .
f{hsinnxdx:.:b,, fsinnxd.’_c=\0

TO B Pe3yAbTaTi iHTErpyBaHHd SHAAXEMO

Tﬂx) dx -.-_~ a;n, B

—_
1 .
an=3 J o)
Tax camo xoam 6 mu a0 imex‘pynannﬂ NOMHOXKHAN 06RABI .yacs

THHE pisnocti. ((A) HA COsmX, a noﬂu npoiurlerpyaam ﬁoro, MH
3Hafim Iy 6 . .

3BiKH

ff(x) cos mxdx.,-%’ fcosmxdx+2¢u fcosmxcosnxdx-{-

R=}

_ -+,b,;..fcos mxs"iﬁ nxdx,

Aze na ni.lle'r’asi dopuya (1), (Il)i (IID) sci inTerpanu B. npasiq
yacruni pIBHOCT AOpiBHIOWOTH HYAEB]l, Kpim iHTerpans, B mcouyl
m-ﬂn, a ueﬂ ocranﬂm Ha nmc*rani (i) .nopimuoe T, TOMY

: f J(x) cos mx dx = amr,
8BigKHK
, . N . : .
a_m=1 'ff(x)éosrizxa'x.
B mﬁ pieHocT] m MOXe OyTH 6y,ubmmm uiany wucaom (m=1
3. _

10



¢ $Ikmo obmani vactHHM DiBHOCTI (A) NOMHOXHMO He HA COSmX,

A Ha Sin/mx, aHaROTIUHHMH MipKyBAaHHSIMH NpHAAEMO X0 takol dop-

MY '
+m

(f(x) sinmxdx ' m=1,223,....

1

=

f

b

‘Orxe, sxkmo PpyHKLia 'f(x) MOxe OyTH CYMOI0 TPHICHOMETPHYHOTO
PAAy,» 70 R0ro xoedinleATH BH3HAYAIOTHCA 38 Qopmysamu Pype:

e _
_a,,=-ijf(x)cosnxdx ' n=0,1,12...,
&
' i_,,'=—3~:-j.f(x)slnnxdx ' n=1, 2 3,...
—% ’ . e

(ﬂpn n=0 MK MaEMO COSnX=1I, i ToMy thopMyaa g, == ?{;_jvf(x) dx

MOXE PO3IITAATHCL K OKpeMHH BMnazox dopmyau
: . o _
) _
Qn==-— jf(x) cos nxdx)--.

. 14 weapwunr (F) maiors massy xoedinfentis ®ype, a TpHroto-
METDHYHHA DAR, y #KOMY Koediumientn cxaagenl sa dopmynamu
Qy%’e, HasHBaeTsCs prdom Pyp'e Ana ganol dymxuii f(x).

- Takum gpéiem, '}ﬁ&:ﬁo@fﬂﬂi{g}ﬂ F{x) & cyma AeAKOrd THPUroHO-
MeTpHYHOTO psAy, TO uell pan noaumed 6yta ii papom Pyp'e.

§ 4. Tipo dynxuil, 306pamysani pasami dyp'e.

. Tpe suechenni Gopuyn Pyp'e MM AONYCTHAR MOKIMBICT: iu-
'rérpyﬁiam TPArOHOMETPHUHAR paA, akull, 3a yMOROW0, 3biracTbes
A0 f(x)- ' -

Terep nOCTaBUMO NHTAHHA Tak: AaHO dymkUi f(X), neploguury
3 nepiofom 2. [Tpanycxaramemo il a60 HenmepepsHOIW Ha (— &, -1 x)
a60 TaKoio, IO Mae HA IbOMY BiApisKy He GiAbme mik Ckinyenue
YHCAO TOWOK pOapuBy nepizoro poxy*, IIpH nux npunynieHHsx
MH BMieMO OOuKCAHTH fmTerpas iz @yskuii f{x). Tomy, ofuncrupmn

* TouKy o HA3HBAKT6 TOTKOW 'PO3PHBY NEpPHIOr0 POAY.GAS DYHK uft f(2), fx-
o [pH HaGiHkenu! TOYKH X JO Xp 3niBa f{x) mpaMye g0 meenol rpasnnl (HAydI«
3a Jipixne, w0 rpasuio noskavaits J{x,—0)) i npu nabaumennt x 1o xp cnpapa
I {x) TAKOX NpaMye n0 nesdol rpanuul (i noduavawtd f(xp - 0)), are npu nboMy
Fxp—9) #f(xoq{_{)) (aus.’ puc, 10). . o
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%‘1+Eancosnx+bnsinnx,

A=l
mu SyaeMO TOBODHTH, INQ 3HaWwan poskaax Qymkuil fix) 8 pax
dyp’e. Ane, 3poaymiao, cyTo dopManssi onepaunil, skl MM BMKOHAAM,
mo6 3naiTR pag Pyp’e gas f(x), HE XNAOTH HAM 1PABa CTBRPIKY-
BaTH, D10 MH Ofepxatu pan 3Giwauf, { THM Olabiue 30DXAUA came
xo dynxuil f{x). lllono neoro mu y .
MaeMO IIOBHY amanoriro 3 BRUAL-

KOM CTemiHHNX pARiB: AKMO AAd - ;
Gyurnil f{x) Moxna awadrta BCi i1

noxigai B Akiffcp TOMI} X==a, TO
MOXHA Ckaacta xaa el pax Teft-

JOpPa, aJie He MOXHa HIe CTBePIKY-
BaTH, MO puaf 36iraervcs, a fAK-
mo i 36iraeTscs, TO came g0 f(x). .

Tomy Tpeba TBEepEO NaM’ATATH,
Mo KoJA¥ Mx 3mafiuiau Aas f(x) il
pax ®yp'e abo, AK KaXyTsh, pO3-
Kaanu i1 B pag Pyp'e, T0 HE e

He 03H4yae, M0 MM 3HaRWAH paj, 0 X, X
ablxauit Ao flx). Axkmo Tpuro-
HoMeTpHUHHA pazx sbiraeTocs 10 Puc. 10,

fx) i axmo BiH gomyckae mo- .
y/eyHe IHTErpyBaHHd, TO BiH € pagom dyp’e, ane ssiacu ui B KoMy
pasi He Bunausae, wo psa Pyp’e noBuHer 3OITATHCH, i MOXKHA MO~
KasaTH HAa NPHKAAJAX, WO HABiTh Henepepsri QYHKUII MOXYTH MaTh

pagu Qyp’e, posdélxul B 6eaniul 7090k Ha (—m, +~r).
- §45 MpukA2y POSKIARY (pyuuuin- ¥ pan ®yple.

Mu 3apas MOKaXeMO Ha APHKIANAX, AK 3HAXOAHTH pux dyp'e
aaa saganol Qysxuiil f{X), AnmanouH MOKKHIO 30BCIM OCTOPOHL HH-
TagEs Npo 3bikmicTh UMX paais, - . PR
. Tiprukaax 1. Xah f(x)—neploxuuna s nepiogom 2=, pisHa —1,
gg-—-n<x<0; piena -1 na 0 <% < 4=w; pirna 0 B TOUKAX — 7,

4= (puc. 11).

D T § fr——————— T ———————
-3 i -~ 0F ” 2 3n X
--—-'-.-_-n—-...j. e p——————
Puc, 11.
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1n dysxnis Mae 8 Toukax —=, 0 1 = PO3pHBH MEPIIOTO POAY.
mg Toro w06 HamucaTH {i poskaaxy pan Pyp’e, obyucauMO xoe-
Euen'ru n 1 b, 3a Qopmynamu Pyp’e, Maemo aaa n #£ 0

- — Sf(x) cos nxdx=-— S (— 1) cos nxdx 4 ——SH—IICUsnx dx=

T

%-—-sinnx/_{__}_g_l}lf_{/ };=1, 2, 3,...;

. _};f --1)dx+ f<+ l)dxvf;—“‘f‘“““'“l'{'l_:

Hani,
+= g
:.:-:-{ s‘f(x)smnxd =%§ —wl)slnnxdx-]--—f(-}-l)sinnxdxaa
I,C';anx +_L—cosnx _ll—cosnu _1 cosm:—-l '
x n = n! x n L
ﬂ—*(l—cosnﬂ) ﬂ—_—l, 2,, 3,0].1.

‘-lepes Te 0 OPH 72 MapHOMy Cosxe==l, a npa n aenapnouy
=mr=—-1 'ro samcn BHILINBAE

by=0 npu n napnony,
4 ._
b“zn—u npY 7 HeNApPHOMY. .
Tomy .psz ®yp'e Ana nawol PyRKM Mae PHIASK

(smx +sln33x +siﬂ55x 4. +§1%%’-‘-E'—1}lf+).

Jlpurkaan 2 Xaﬁ; f(x)——-nepiozmqua 3 nepioRoM 4y plnua-»x.'
= LxL0 i pipra -+ x Ha O x L (prc. 12),

151 ¢pyHkuis HenepepsHa Ha Bciﬁ HeckinuenHik npauiﬁ
"3uaiizemo i xoepiiienta dyp'e.

Maemo

+ 9 +r
- -11? j‘f(x) CQs X dx= 71:- j(-— X) ;qs nxdx - Tlr"jH‘ X) cos nxdx;
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SKINO MU B NEPIOMY jurerpaJi 3aMiHAMO — X Ha t a moTiM nepe-
CTaBmIo rpasnLi IHTerpaml, TO Jm:'raﬂeuo .
¢ . +m

é ((ﬂ- x)cos nxdx = ——5 tcos ntdt— = sv tcosntdt,
Za 0
OTXe, npyruﬂ irTerpaxa Jropiamoe nepmomy, a Tomy
+x .

: 2 Lo
= — X cos nx dx.
. A

v}

B R oz aw X

Puc. 12.

Isrerpyioun wacTaHaMy, 3HaﬁAeM0 Anst n.;E-O

. o+ +®
2xsinnx/ 2 2 cos nx
a,.——&-——-?—.- fﬁsg‘stﬂ”xdx —“"——'-/m--"—'(COSﬂﬂ—l)
3 s

" Slxmo # naphe,T0 cosnm=1, a TOMY @2 =0; SKIO 7 HemapHe,

TO COSHT =3~ Qp = — ——,
L =g

Jdast n=0 maemo

4w ,
4, = +J&¢s=»= i / =X
Hapeuu'i, .q;mr bp 3&§qﬁxeuo _

u (fmsmmw~ g (g meds+ 5 (- 4) sin nxdx

afe, 3a:uHSIOUH B DEPLIOMY iurerml —xua ti nepe&ﬂamqi
rpauuui mrerpauii SHalgeMo

(-]

—S(—-—x)sinnx@g é—& tsinutdt—-_-—-—j’tsinntdt



TOMY n‘epmnﬂ m'rerpa.n gmpimﬂoe Apyromy 3a aﬁco.mo'mom BEJIB-
xmnom, aZe Mae o0epHEHMMN 3HAK, 3Bimm

o bn=0 ' Il-—l 2, ,.-o.
TakiM 9HHOM, psn ®ype '

- 92—"- .;_Ea,. cos nx -} by sin nx,
n=l1 ’ ' '

2Af posrasayBanol GyHKIl MATUME BHIARK

w= 4fcosx , cos3x os{2n-41) x ‘
_2"'_“"«‘( TERIC +L?§Q-_l‘)'r+)

.§ 46. 36imnic'rb. pa.ulé dyp'e B npocri:uhx BUNANKAX,

Mu 1NOKAa3aMH, AKAM YHHOM X5 Janoi GyHxufl ckazcTH fl -psx
®yp’e. My nosuHHI Tenep BUBUATH DHTAHHA NP0 Te, B AKUX BH-
nagkax meit psj 36iraethed i Mae CBOEIO CYMOW AaHy yHyuio, Mu
OOMEX¥MOCh TPH AOBeZEHHI THIDKH JyXe NPOCTHM BHOZAKOM, a
caMme, MH DNPRIYCTHMO, WO - ;

f{x) nepionuuns 3 nepiogom 2w, Henepepsua i f(-—-n:) f(—|—ﬂ),
; 2) £(x) 1 f!(x) neuepepnsi Ha (-—s: 4 ).

B npoMmy sunanky, ofudcasioud xoe(biuiem'n pmy Dyp’e, MR
M4eMO (imerpy;orm 4acTHHaM# ABiuf): '

. e

a.=:—-—j‘f(x)cos nxdx--—f( )smnx /—-“* yf(x)sinnxdx= -

.__f'( )‘Egi”f —— f"(x)cosnxdx.

1iepes Te mo fi(x) i )‘”(x)ﬂenepepami OTIKe, oﬁmemem Ha BiR~
pialcy (==, +1r), TO MOXHA 3HARTH Take cTaje uHCAD A, m',o :

}f(x)l<A i f)l<A —=x LxLA+T
%0 qépes 7€ mo cds nx sa aGcomo'moxo neamﬂnom Re- Gl.ﬂb-

ntﬂ 1, 10 3§hx01muo
4+

lanl < (PO fdx< ~;;+T%4A

nz' ..

I'Iom6ﬂo ji 00} m:ope “HAEMO
b= -&-Ef(x) sin nx dx=-——f( ) — c0snx/+m S‘f(x) cosnxdx.



Yepes Te WO 83 .yMoBOW0 f{-} ) == f(—-u), TO npoimerponaana
el ,uoplamoe nyneni TOMY
+= +&

sinnx —— []"’(x)sinnxdx

bnz~—jf’(x)cos mcdx=;—f( ) ——

Hpoin’rerponaﬂuﬂ YJIEH. .uopiamoe HleeBi 6o sinnx=0. [Nomiua-
104K 3HOBY, HIO |f{x)|< A, 3HaxoZHMO
: 2A

| B2 <2z
3 o.!lepxcam:x nepinuomeﬁ pOBHMO BHCHOBOK, mo _

{aacos n.x—{—bn sin nx [<6A

6o |cosn.x]<1 i ]sinnx1<1 npu BCSKOMY 72,
A.ne My sHaexmo (posi, I, § 11), mo pxn

%S
n?

3biraeTsls, oTie, sﬁlrae-rbcn i pan

Z 3
'I‘ouy B opoﬁxem upunym,eﬂmx ‘Bigiocno f{x) pax dyp'e
' ‘32‘#—-}-2&,‘ cos nx-]-b, sin#x

€ Manlcoposamm pxnou {§ 19) ua (——-1: +=), 1, oTxe, BiH 361«
raeTbcs aGCOAOTHO B KOXHIA TOYN MbOro BiApi3ka i Mae CROEO Cy-
MO0 Henepepery GyHKmi® Ha (—=, +-=).

[IpoTe, ME He MaeMO npaBa 6e3 HaAbUIHX noc.nimxeab 3poGATH
BMCHOBOK, 1O LA HemepepsHa. ¢yHgnia nOBHHHA HEOAMIHHO 36ira-:
THCh 13 dyRxmieo f(x), aas axoi pax Pyp'e 6ys nodynoaanuﬂ
Mu x . poBesd TiabkH, IO pAX S6iraeThea A0 AeﬂKOI HenepepBHOI Ha
(—r, +1:) q)ynxuﬁ. Maenmo, OTXKE,

¢(x) = % +Z AncOS nX4-bysinnx, .
- am‘ - Lo X

ze 3(x) mosHauae cymy pany. Sk ZOBeCTH, o o() =f(x)?
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Jlas uboro HacaMmnepej 3ayBAaXUMO, IO 3 MamOpoBaHOCTI poa3~
TAAAYBAaHOro pary BumiuBae (§ 20) 3akoHHICTS HOFO [MOUWICHROTO
inTerpyBauns. llpuragaemo Tenep, mo B § 43 Mu jnoBesan Take
TBEPKEHHN . AKIO TPUTOHOMETPHYHUA psf sOiraerscs A0 ALAKOL
¢yuaxnil { nonyckae nousense iHTerpyBaHHs, TO HOro xoetpi:nemu
BHIHAYAIOTBCA Wepes gany Pymkuio 3a hopMyaamu @ype
. lle noseoase gau cmepnmynam Mo

+x :
a,,=-;c-j@(x)cos_nxdx -n=0, 1, 2,...,
o
b,,=—i—§lq(x)'sinnxdx n=1,23....

Aze uepes Te 10 Ti K BENTHYHHH @y | b; BU3HAYAIOTRCA OpMYIaMA
_ . _ o _

an=— [f(z)cosnxdx =90, 1, 2,...,.

—%

b;,=—71:-5'f(x)sinnxdx n%_l; 2, 3,..,

TO TNHTAHKA APO Te, UM NMOBHHHA @(x) 361ramca 3 f(x), moxe 6yTH .
' 3aMiHEHE HHUTAHHAM: 94 MOXYTb icHyBaTH ABl pissi ¢pyHruii, y axkux
pann Pyp'e TOTOXHI, TOGTO MROThb OPH OAHAKOBKX YICHAX OAHA~
KOBi KoedinienTa?

Toanauaroun piaunnm MK f(x) 1 o{x) wepes D(x)

D(x)=f)—elx),
mu Gauumo, mo D(x) ¢ menepepsna ¢yuxnia. Hepaxxo nepekosa-
THCb, IO Bet i koediuieaTn ®yp'e ROPIBHICIOTH Hy.uesi Cnpasm,

+r

1 jD(x) €0s nxdx——— [f(x) cos nx dx-—— E qo(x) €Os n.xdx =

—TC

=an_aﬂ=.0. .

(#=0, 1, 2,.".). 1 swazoriumo Aos0ANTECH, 10
'%.jnt«t)-s.inm_dx_=0-- L r=1,23..)
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Mu notGauumo naﬂi' '(§ .49), mo xoau axacy Pysxnia mae sci Koe-
dindentu Pyp’e piBHUMYU HyJes], TO' BOHA IOBHHHA TOTOXHQ XOPiB-
woBatn Hyaesl. Orxe, fx}—eo(x) =0, T0610 '

- 9(x) Ef(x)

Taxum YHHOM MH NEpeKOHaAHCh, WO A dyexili Ax} psa
Dyp'e 36iraeThCd a6COMOTHO HA (~—1m, —-7) 1 Mae CBOGIO CYyMO0 LI
Pyuxuio f{x), sxmo f{x) nepioguuna 3 nepioaom 2w, HenepepsHa Ha
(—=, +=) pa3omM {3 CROIMH ABOMZ RNEPIIHMKE ROXiAHUME 1 Taka,

mo f(— )= fi-+=).

§ 47. Teopema Tipixae.

¥YMosu, npu 9KHX y nmomepeannoMmy naparpadi 6ysra nosexeHa
36lxnicTs pany Oyp'e, € Hax3BHwaiHO OOMEXyBaibuuMu. Tpeba
3ayBaKHTH, INQ KOAH HKaBiTh caMa (pyHxnia f(,;)_i il mBi nepmi mo-
Xizul Henepepsni Ha {(—=, <-=), ane fl—=)# f(4 =), 7o pax dyp'e
" BKe He Oyxe MaxOpOBAHHM PsijOM.
y .

4

_

> 7} N S i

o=y

- Fue, 130

Crnpasji, axmo f(x) meploguuna 3 nepiosom 2w, To HepisHiCTH
f(—n) £ f(-+=) nokasye, 1o B TouKax —= i 4= PyHKiid Mae po3-
puB (aus. puc. 13), a e HEMOXJIHBG Y BHNAZKY, fAKIIO BOHA €
CYMOI0 MamOPOBAaHOIO DALy HenepeperHX ymxuilt. [1pore, 36ixk-
HicTe pany Pyp'e BAaeTbCs AOBECTH B KyAW IIHPUHX YMOB2X,
HpaBia, iHWHEMH MeTOZaMH. Mu TYT HaBeaemo 0e3 JOBEHEHHH Teo-
pemy Jlipixae, mo X03BOJfe PO3B'H3ATHM NUTAHHS HpO 30LKHICTL ¥
HaJA3BHYAJiHO SarajbHHX NPUNYINEHHAX, R :

Teopema Hipixae. Sxkwo f(x) obmexkena Ha (—=, | =), Mag B
1boMy inTepsanl ne Oiavwe HiXk CKiHyewHe YMCAO TOUOK pO3-
pPMBY nepiugre poay i He Glapwe nim CKiHMEHHe YHC/AO MAKCH-
mymiB i minimymis, 10 If pag Pyp’e 36iraetscs B KOxHIll TOUNI,
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NpH. Y0My B TOMKAX "ue.r_l_epepnnoéri cyMa psay zopisuioe fix), =
B TOMKAX POSPHBY BOHA HOpiBHIOE _ Y

f(x'-—0)+f(x+0)"
2

;-061‘0 CEPe/IHLOMY apRMMETHIHOMY IPAHHYHUX 3HAYEHD J(x) snipa -
Chnpaga. : Seoo : _

" B o6ox npuxaanax, POSTAAHYTHX Hamm B § 45, dynxuiz fx) sa--
JOBOMBLHAE YMOBaM TEOPEMHE Hipixne, a ToMy suafineni namu pAnE:
Pyp'e Aait upx GyHkoif s6irarorbcs, 1likaBo yasuTH cobl HaOUHO,,
K i3 36iabIIeBHAM YuCAa AOMaHKIB TACTHHHA CYyMa PAXY BCe OJdwue-
i 6awmue waxoquts A0 GymKmil J(x). Posrasuemo ue Ha nepmosy
OPHKARNL. _ : : T _ o

N

~

X

_ Pnc. 14. . _ o
" 'Ha pacynky 14 npexcraprenl CHOYATKY NEpiNMA gAeH - HALIGron
pany _ . , o, . ST
L Co indx | sinbx S
nogty -nepmp. 1 ,t{p,yrmi: .qmg'ﬂyuxiagmgya{ 1X CyMa — CyultbHoo o
Ainiglo, HapemTi, cyma ABOX . MEPIIMX. YACHIB .1 TpeTil uxen TPHK~
THPOM,:, &. CYMa . BCIX. TPROX — CyWiabHOo JiHielo. Ma Gauumo, g




@wabnuK youa Henepepsua xpuBa Beé Gamkue 1 6mmkde TWAXOANTH
EO OCHOBHOI DPO3pHBHOI KpHBOi, WO AopiEHwEe —1 RA —r < x <O
4 41 Ha O<x<—|—rc _ .

§ 48. Ccpenne Knanparuque BIJ!.XIIJICHIIII Tpnronomerpnqnoro
MHOrounexa Bla saaauol yHKil,

flxmo dydxois fix) wasith He Mae pospuain,.ane y uel ua
A{—m=,--n) e Gesaiu MaKCHMYyMiB. 1 minimymis, To Teopema. Jipixre
*B)K€ HenpukiaajajpHa. I cmpaBal, moxHa no6yayeatd uHenepepsi
pyHKLT, Y _SKHX PSR Pyp’e Mae TOUKH DO3OLKHOCTI B. yCAKOMY
darepsail &, akuf 6 maauft e 6yn ueH inrepsan i ne 6 i Be Mi-
~CTHBCH Ha (—'n: + =).

Uu Tpeda apincu. 3p06m‘a BHCHOBOK, W0 B UbOMY BHNAAKY 4a-
~CTHHHL CyMu DAny d)ype BXEe HE MOXYTb CJAYXKHTH 1A HaOJHKe-
#IOTO 300pameHns Wamol GyrkO? My aapas moxakeMmo, U0 KOJHM
~CJIOBO ,HACAMMEHHA® PO3YMITH B TPOXH {BmIOMY pO3ymimni, Hix ne
go3yminocs poci, TO pAA Pyp'e € npexkpacHHM IHCprMEH’I‘OM AN
asa6.nu>xeﬁoro so6paxenns Qyuxuii. .

Hlo6 3’acysatu co6i, sxum Syje B y.aubmouy Hall TOTJA4A Ha
aadnnmeaﬂa OJHHUX - cpymaim no imuny ¢$yHxuifi, 3BepHEMOCH A0
slaoMoro 3 Teopii imoBipHOCTEH NOHATTR NPO ,Cepefdio KBAADa-.
CTHYHY TOMHUKY®. Xafi MM BHMIpHeMO AKYCh BEAHTHHY ¥ 6araro
zpasis | npu ii BumiplosasHi SHAALIAR 3HAYCHHH

yx,yz‘wy‘-‘,)bv‘, .
AIOMUAKA TIDH &+ OMy BEMIDL € . |
| Cy—we o k=1,2., N

"Yepes Te 1o HOMHJIKH MOXYTb OYTH fAK no.c(amnun, Tak 1 Big'em-
#HUMH, TO Haﬁspytunme pO3risiAaTH KBaApaT NOMUJKH AK BEAHYHHY
3ABXAH  AORATHY i many, ﬁkmo caMa HNOMHJKA Mana. ﬂxmo no-

KAACTH
= N‘ (y '_‘.yk)-:

‘70670 B3ATH & piauuu kopenes] xeanpa‘rmuy 3 cepenﬂboro apncg
METHIHOI'O KBaApaTiB NOMHJOK, TO & HaSHBAETHCH CEPEONBON. KB
Pamuyroio nosmusxoio. 11pu o6podui peay.ubraris cnocrepemeﬂb 1o
fIOMHJKY HaMaTaThCsd 3POGHTH HAAMEAUIOW. -

HpuoycTemo Tenep, ilo MH He BHMIDIOEMO AKYCh CTaly Besy-
YHBY Y, & DOSIMAZAEMO RKYCb Kkpusy 7y =f(x) i X09eMO OMHHTH
HIOMUJIKY, AKY MH POOKMO, 3aMIHSIOUH 10 KPUBY SK010Ck IBHI00 KPHBOK
_y--cp(ng Moxga posrasgara pisragio | f(X)—¢(x)| AR slixuresns
«ofuiel kpusd] Big iHWOI. KOXH MH -IOBODHAR B Teopil paiis, wo-
:S5a{X), T06TO CyMa n TEpWHX uAeHiB pANy, € HaGAHKEHHAM [0 CYMH
S(x)y paLy, MU MaZ® HA yaaai came Toa (})gx'r, mo ‘AAA’ BCAROTO X

o0



‘plsanua |S(x) —sa(x}|, T06T0 BizxHaerns $,(x) sin S(X), npamye xo
“Hyad i3 spocramasM z. [Ipore, 6YBaOTh BHNAAKY, KOJMH KVIH HDH-
.POAHINE POBrAANATH 3aMICTH IBOTO MPOCTOrO BIAXHIEHHHA CEpeaHe
KBaxpaTHuHe Bixxuaennd. [logcaumo wio aymky pucynkom {pec. 15).
Xafl xupua Jinia so6paxkye sajtany KpHBy ¥ = f(x), nynxtapri ai-
aii 306paxyloTs Kpusi, axi Ha6AmKaOTHCT A0 Hel. 3po3yMmino, 1o
NYHKTHDRA JAiHiz / Hi B aKkik Toumi He BIAXHAAETBCA BiA KPHBOI
¥y==f(x) na rtaxi peauxi Bigfaal, Ba g9kl B HeAKHX TO4YKaX BiiXH-
- JIFETHCA BiA Hei Jimig 2; ajge koJm He TypOyBaTHCh NPO Te, IO
B ReAKHX (BYSbK#X) NPOMIKKAX JimiA 2 CHABHO BIRXHAAETHCH BIX
Yy=f(x),"a poarngmyTH, Ax BOHa cefe TOBOAUTL Ha BCHOMY BiA-
PI3Ky, TO AOBORHTBCHA BU3HATH, IO BOH& KyAH OJAHKUE XapaKTepd-
Bﬁ -(p}mxuim JS(x), Tob6T0 € ;A Hei KpamHM HAGAHKEHHIM, Hix
Ximia 1, :

Y

Puc. 15,

CaMe na AymKa i NOKA4AeHA B OCHOBY METOAY ,HaOJHKeHHT B Ce- .

- peamvomy®. [IprNyCTHMO, MO MH PO3rAsAaEeMo IBi Kpusi: y = f{x)
i y=¢(x) (puc. 16) na_sxomycb BiApiaky (g, b). [loairnMo (s, b)

Ha n piBHUX wacTHH, [IO3HAYHBIH TOYKH NOAINY Xy, Xzp.ev,Xi...»

Xp—1, TPHAMAENO Xy==a i X,=20. Slxmo Mu poarasgacmo pisrHO

f x;;—q:(x;) AK NOMHAKY, AKY MH POOHMO, 3aMiHAIO9H BeNHUURY
Xx1) yepes ¢(xi), TO, ORAAfAIOTH - E

MH MOIVIH G HasBaTH & CEPEAHbOI KBAJDATHYHOK NOMHJKOI NpPH
~saMini f{(x) wepes ¢(x). [Ipore, nirkoM 3posymino, MO uA nNOMAAKa |
sanexuTh He Tiavku Big Gymenif f(x) 1 ¢(x); ane & slzx ToOTO,
B AKMX TOYKaX X; MH DOSTASAANH PI3HMWIO ix opauuaT. Lllakom oge-
'BHAHO, IO 4iM Glibme Mu GpaTHMeMO TOYok npH mnoxlai (a, b) na
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Y4CTHRH, THM KDANE MH SMOXEMO CXapaKTepH3yRaTH ,Cepexse®
pizxuienEs g(x) BiA f(x). YMOBEMOCH HASHBATH Cepednin Keudpa-
musnus si0xunernsx ¢yuenll o(x) six ¢ymkuil flx) Ty rpammmio,
20 K0} IpsiMye BHPas 3, KOJH MHCAO. TOYOK noainy (a; b) Heobmexeno
apocrae. Hemaxxo smipxysary, ax sHafiTy wio rpasuuo. Uepes te
IO MH NOAINSAH RIZPI3OK (4, b) Ha #- PIBEUE wacTuH, TO KOXHa

~
,_TOHy,noxnanamqﬂ

3Bigpanel xi— Xj— nonmma ;zo*pinmona'm

Ax; = Xi— Xi-1; MH MaemMo-

1 Ax ‘ ___ '
| . wTb—a - P=1 Beem
i, oTxe,
. o n—1 .
#—im ;L Z ) — o) A
a0 —a *
= :
y :
yepol 0N T
yafix;

L v mrwm—w ———————— -

4
I S—
S

3y ...-...---&___---..'_;. \

»

2

) 3 IO .A__..-..;._‘;.

Pﬁc 16.

A.ne cyMa, o .c'mhs. npapm qa\‘.‘mﬂ!; e cﬂbéxo fpaﬁxne:o
O3RaueHHH 1m'erpan B [f(x)- cp(x)]’ Ha Blnpisxy (a; b) TOMY - -
4

gl (e —sras

Lls sesuyuna 8 1 € cepefne xna:r 'rulme Bi,uxa.neaﬂa (byuxuii
o(x) Bix dyuxuil flx), Lkicom apuays o, WO ‘KOAK

) —e) <z,

TO
#< mgdx=s*. s
. S oae :
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QTIRE,
. 13I<E

3BIAKH Bmmnnae, 10 KOAH BiAXHJEHHS B sanaﬁﬂouy posyuinni

C/0Ba Mafe, TO Maje H CepelNHE KBaZpaTHYHE BiAXHALHHA. Axe

oﬁepaeue BXKE He ﬁyne npasuasHam. Crpasli, (puc. 17) xa#t, na-

fipUKJAAR, =0, a g(x)=1— % na 0<x<e, 9(x)=0 na

segxg L o .

" 3posymino, mo ¢(x) #e MOke O6yTH Ha3paHa. HaGHHKYKIOHOW
'KpHBOWO Aaa f(x) y a3BuyafHOMY posyMiHHl nsoro caosa, 60, Ha-
UpHKJAN, P4 x=.0 MaeMO

A —¢0)[=]0—1|=1."

Ane cpgx) npn Maxux = Jae A06pe HAGMKEHHA B CepeAHBOMY

R0 f (x).

[Lf(x) v(xnzdx-f(x—a)d MQ_(lwﬁ)/_ ;

Hepeﬁuemo Tenep Bix sara.nbuux posrmune IO CTOCYIOThCH
CepesHboro KBaAPaTAYHOrO BIAXMJAEHHA, A0 CAELia/AbLHOIG IHTaHHA,
.3 caMe A0 RBIRXHAGRHA TAK 3BAHHX Tpuronoue'rpnunux'

y}j + Muorowaests .min sajawoi dyuxuii .
TpPHroOHOMETPUUHHM MHOTQUACHOM 71 -0 nopmxy Ha-

3HBAETHCA BHPA3 BHMIALY
‘1

2 2 COS -1 ?k sin kx,
k—O
ae ax i Be—cTadi uucaa (=0, 1,2,..., n).

3aﬂqeuocb poat'aannnau TaKoi npoﬁ..neun cepex ycix
TPUTOHOMETPHUHHX MHOFOY/EHIB No-
PAAKY n 3pafiTd TOk, WO Aae ,Haii-
——T—— Kpawe Hal/IKEeRBY. B CepeIHLOMY*
X n0 namoi ymxuli f{(x), To6To TOR,
. ' - &Ad KOTO Cepe;iie KBaJpaTHUHe
Pge. 17. © sigxunenna Bixg f{x)} Gyne Haﬁueu-
HIAM. -
bemmilo f(x), SK SaBXIK, HPHOYCKATHMEMO NEDIOJHUHOK 3 Tie-
pioaou. 2r; GyaeMO pOIrAANATH TOK BHUANOK, Koau f(x) abo He-
nmmaba Maé ‘Tlapky cilyyaie HHCAO. TOJOK POBPHBY Hep-
IBOrQ. pOAY. (e CPHIYIIEREA RPSETHCA MK TOr0, WOG MM MOTAH
Wo dypxuiy Krerpysatd, He POSUIAPAIOIE UORATTN, dNTerpana)?, -
M nopERGl POIB'ESATH HETARNA PO TE, SK TPEGa AOpaTH Koe-
_ qam.len-rn o, Br(k=0, I, 2,..., E)) rpnt'ououe:rpm'o MHOFOUJICHA

T Posrxa,qsaunﬁ y BCLOMY lpmly xy|::l Imrpu ¢ Inrerpan Kouwyl; sxmo
KOPHETYRITHCH MOHATIAM. irverpaza J1 £, TEOPIR - TPHIOHOMETPHIHHI PIAIB’
© CTae 3HATHO BOARILOIW, | TeopeMi lm6ysam ‘Sapwol aaraawocﬁ

13,



XA TOro, wol0 Roro cepemme Ksa,n.pa'mzme Bmxmeﬂmt Blx, f(x):“
ﬁy.uo HaﬂMQHUIH\I ™06T0 A1 TOTO, mo6 Bnpaa

[f(x) —2 s COS kX + Bz sin kx] dx _

Mas HafiMeHIIe 3 uom.rmsm_t cn'oix 3HauYeHb, . . ' .
Jas  poss’asanns l.lbOI‘O NHUTAHHA 06quc:m-uo BEMHIHHY 8,
MaeMO

Ax

glfg(«‘v) ax —— J‘ [f(x)Z ax oS kx + ?k sin kx] d.x—l—

+1t n

_{_%J[Eakcoskx-]—-ﬁksmkx] dx_._j.f’(x)dx—- _

!

[Z % —Sf(x) cos kxdx—}-[sk; Yf(x) sinkxdx] -l—-

+21‘ 2 Saz coszkxdx+; 562 smﬂexdx-{—

n 4= .
+2EZ s' w cos kx cos jx dx—+ 2;2 aaB;coskxsin jxdx +
r==0 j=0 —= 7=0 —n
AL
+2 Z 2 sk?j sin k% sin jx dx]

kFF

Ane NO3HAYAIOUH - YePe3 dy | b, (n--O 1, 2,..) xoeqm{ienm
dyp’e aaa f(x) MH - 6aquuo, mo - . .

— jf(x) €Os kx dx = — jf(x) sin kx dx = bb-

1

Kpis Toro, na niacrasi (bopuya 0. (H) A (III) § 43 MR t‘mqmco o
-rpl OCTaHHl CYVH B KBaAPaTHHX XYKKAX-AOPIBHIOIOT: Hyaeei, 60
AOpinBIE HyacBl KOXHEA 3 juTerpanis, mo BXOAATL Y HAX, a4 B
JAROX BEepIEHX CYMax iHTerpanan. nicias BHHECeHH:- sa nym{y CTaNIUX
MEOXHEKB 70D iBHIOIOTh #- (ans & #£ Q), Tomy

8=z j‘ fl)dx— a,,a., —_ Z (akak +?abu) +=o + ?E@k‘l‘ S
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. Honaoun i Bi.ﬂ,HiMaIO'-IH 3 npasm qacmm{ pisrocTi o.culy ﬂ'ry L =

_ l},ﬁiﬂ@rh
Syl Z( oD,

#}j (x).a?c+(~—.—ao) —~E[(ak~ak)?+(sk—b;i=1%

- 3HafimeMO

4

1:—1

. | . . -
Baysa}gnmo TEnep, mo b npasii zactuni piBHQCTi JAYXKKH (%"-—-— a,,) -

(a—a)® 1 (Br— b#)* e Benmunnd, Akl MOKYTb 6YTH TiIbKH AOAATHE
a6o popiBHIOBaTH HyJeBi, a BCl iRl YaeHA He 3a/lexarth Bif BUGOPY
YHCE &g, %%, Be. 3siacu BHIAHBAE, IO, AAA TOTO, HIO6 82 Mano Hah-
MeHme i3 CBOIX MOXIMBUX SHaTeHb, HEOGXiAHO 1 JOCHTh, WOG
KOXHA i3 3raflaHuxX BHILE AYXKOK NEePETBOPIOBANACh 'Y Hydb, TOOTO- |

“Dmgi]s
a;&r_:ak, . . 2
"‘ﬁk:-bk - ’ \ k=1: 2’." » He

© ‘3BiRcH BANJHBAE . COPABENAHBICTL Takol TeOpeMu: cepen YCix
'rpnronome'rpmmux ‘MHOTOYACHIB N6epaaky »n RafimeHure - cepeane:
KBanpatuude ; Biaxuaenns sla ¢pynkuil. f(x) mae Tod MHOrouren;
koedinientu axoro e xoedigienTamn posknany f(x) y psa ¢yp’e.

' Otxe, cyMa 7 nepmisEx wieris pany tbype aas f(x) xou i #He
‘TIOBHHHA NpAMyBaTH 10 f(x) (Go pan Pyp’e, 9K MHE 3HAEMO, He 3aB~
Map 86iraeTbcs), ane BCe Taku HaGAMKAE B CepeAHbOMY cpyaxuiio

fix) kpame, Hik ycaxm¥ immmi TpHI‘OHOMQTpH‘-IHHﬁ MHOTOYJEH.
3 TaKoI0' XK KiALKICTIO vyaeBis. : :

§ 49. Plnuicm napcenann. TeOpema e;ulm)cri

MH 6aqmm B JONIEPERHLOMY Haparpadi, mo Tpuromuerpnqnnﬁ
MHOTOUAEH 71-TO NOPAAKY HAGAMXKae B cepeaabony f(x) mafikpame,
sxno Koro koediuiesTamu e xoedimientn Pyp'e and f(x). Are mno-
CTae MOCYTHE HHTAHMA:@ UH:MOXHZ B3araill rOBOPHTH IPO Te, INO
M# MEEMO COpaRY.8 ,HabAMKenHaAM* f(x)? Moxe 6yTH BeauudHa.
cepeHbol KBaApaTHEHO! NOMEAKH JYiKe BEAHKA HaBiTh | TOXI, KOUH:
MH Gepemo 9Acac uieHis TDHI‘OHOMET[}H'-IHOFO MHOI'0u/eHA Ryme:
BOJHKHM P

30 2960, Teopls pagis - ' _ M5



Bianosian #Ha ue sana:ramm MO)KHB XaTH B 'raldﬁ dopmi:

Opy 3aMminl £(X) TPUrOROMETPRYHNM MHOTOWIEHOM 73- FO TO-
WALKY 3 Koedinienramy, mo AOpiBHIOIOTS, Koedluientam Pyp'e
Bl f(x), cepeliug KBAAPATHYHA MOMHIKA npaMye A0 HyJd npu
‘HeobmexxeHoMy spoctamui m.. = -

Mu He RaBaTHMeMO TYT AOBeJEHHS IBOr0 LiKaBOTO TBEPXKEeHHS
4 OOMEeXHMOCH JHUIe AedKHMH 3araibHMMH BKasipkamu., Hacamnepen
-3aYBAKUMO, IO KOAH Y dopuyai nonepe,unboro naparpada no-

WAACTH % ===

‘;, O = Qp, B =ba k=1, 2,..., n), TO MU sﬁaﬁ}xeuo

0= +[f() (2—[—Zakcoskx+bksinkx)Jld |

- fﬂ(x)dx L Z @+,

. km‘i
3piacn Bnmmsae, 1110 Aosexemm pﬁsﬂoeﬂ
llm&n 0

. PIBHOCHIbHE TBEPAXKEHHIO

‘n . +x .

im[ 21 Ve +_bz)_,];-_—_~. Q—Lfﬁ(x) ax.
R=]

MoMuo Ry 0 ME RACTRER. Tel pmocri 8 24 HW‘:‘.’( jun,

WO 36LKHICTD. FONKOre: PALY A0 AROPOLH wHCA2. A € we o iftsie.

K npamynaﬁﬂfl RO:A cmu n mx uAeHiB Iuom wpm:)!, Wm

°+§w @ﬂm}ﬁ’%&f

s uikaga piénic’rb Mae Hasay piamﬁi I'Mpmm

Taxuv yaHOM MH 6aukyo, WO KOAK BRAETHCA AOBECTH LipAMY-
BABHA 10 BY4% BYPany &) §pU. A-oo, TO SWACE WHNAWBae piBHiCTH
flapcesans; ane # uasnakH, koam 6 Baanoca gosectn pisuicrs [lap-
CeBaisi, TO: & Hak SMUTRBARG 6. . npm&}tm M Ryl cépegﬁboi
Knanpa*mqnoﬁ Bowsaxy;

Biaznaunmo: LR n&nm HrasHl mox 3 pieroezi
IlapceBaasi. -
~ [punycrano, 5o @yux&ﬁh fm m BE xoedmﬁ@mﬁ @yp*a pia-
HHMH Hy.neal TOLrO

| =0, an=bn—0 L alnza..



Toni 3 pinn{_)é’ri l']apce_san 'Bnnuhsae :
_ . |
= 5 F(x)dx =0,

Aae yepes.Te WO niAiaTerpaibya GyHKu{A He Bix'eMHa, TO iuTe-
rpa’d MOXe AOpiBHIOBATH HYy/ieBl TiMbKM npH yMoBi '

_ f(x)_E 0.

- Orxe, MH M3EMO TEOpEMY, 11O Mae Ha3BY MEOPEXL €OLHOCML:

., He ichye asox pisunx dyukuili, y axux oanaxori eei ix. Koe-

binjents Pyp’e, 00 xoay 6 Taki Qynxul . icHysaau, ix PisHHus

Oyaa 6.piamiana i Byas, ane Mara 6 ycl xoediuientd Gyp'epin-

HHMA-Hya€Bl. o S e
L{iexo “T¢OpEMOI0 MH BiKE KOPHCTYBajuch' y § 46,

g
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