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; 45% 5 yIBOEHHS BEKT 5
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im 22 = 27

)
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Pemenne [lyere z=x-iy. Torna
2= (- 1) = (2 — )+ 125,
Chegosareasuo, Tm e =2y

[lo yenoBuio Z2xy =2 man xy>=1. 310 HCpPHBEHCTBO OOPCACIAOT

WHOHECTBD TOYEE B HNEPBOM H TPCTREM EBALDAHTAX, COOTBETCTBEHHO HAT
I noy renepdodiol xy=1.

[lpuwmep 11, Kskoe MHOMECTEO ToYek Ha KoMmijekcHoll nme-
EROCTH onpefendeTcd YCIOBHEM
&
b : 3
— = =g el —i= 7?7 o
5 = argfz ] =

Pewedne KoMIicKcHOE dHOIQ
gkl —i=g—(—1+41}

a0fpantaeTed  DEKTOPOM, [149370M KOTO- i
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B) O=Imz=1.
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40. a) Re{\—_ _1 6 Im@FE-7=2-Imz.
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45. a) |.zr2'|—:—'|1-—22',: 6) lz— 2\ =12~ Al
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e
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]
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W
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Ho 1 : 3

¥3 4yt 25+ 2y =0 {13
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46. a) Koopaumaresx ocefi 0X u OV
6) npsasoll y—X;

B} npamoll y=4kx-+b, e k, b e
; E : — AeHCTBHTEILHELE,
41. a) PasnoGounon rHIEepOoJL : :

Hanucate B KoMDJIeKCHOH QOpPME VPARHEHEA CARIVICHIHX

; x? _y%=a2;
0} OKPY#HHOCTH
X7 + yz == 2x= 0!
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3=ty gz (=2 (O O
y=y )
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fo== fu GYAVT :

wet [ ), w (01— (6), }
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HoetTh | 2 (=1 ¢ noMompI QYHEIHE W ==z
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il{!.-—--_xz_HE'
o= 24,
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NIV HEM
et = 1.

Mrax, ofipasor oxpysxuocty |z (= | B MJI0CEOCTH 2 ABAACTCH OEPY M-
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AGARIEL
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PR (=0, £ 1, * 2.

aYeCKO pyrEEel © mepuoian 2.
ginz M €052 nupeledAoTes cTeneH-

3. TpHFDEOMc‘IpHHECKHe iy AL
HeME PRIAME: . , o
Si.[].z-——'z——-—! ...T(__I)ﬂﬁﬂ_m!_l-.v}

o gy
cnsz:l—-m-—]vé—l_-—.“—}—{—rl) G | s

B ellorS EOMITIEKCIOH

Afco moTHO cxnnAnIHMEEH OpH i
t‘:i{{".'TDHTE.‘Tb!lBIM

nEd &nz A conz NEpHORHESCKES e

yaeloT  TOMBED nelieTEHTeIRIEE HY I

1k s COOTBRTCTHCHHD,

2% eymMa afeomoTho

T qrigerTesl [epHo-

spadennn 2. DyRE-
jlepuonoM 2 H

g=—Fki H z:%-l—k:c (=4,

i .,l - e 1
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Arecosz=— ¢ Ln (2L 2 —1), (8)
Arclgz=— & L Lart2
g =g &



20 SYHKITHA KOMIIEKCHOTO MEPEMEHHOTO., ra
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GYHEIIMH KOMIIEKCHOTO [EPEMEHHOCO 2]

B cr i b .. ]
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r) ctgaf; m) Arcsini; e} Arctg ;,
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§ 3. Nudpepennuporanue yrxnui
KOMILTEKCHOTO NEPEMEHHOTD.
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LONMIIEKCEOTO HEpEMEHHOrO 2. IIVCTE TOMKH 2 M Z-[ A2 NpHHALIEKAT
nltacrs £ OG0aEa T

Aw=f(2-} Az)—f &), Az—Ax{-ihy.

Opnpezeacaue 1. OypxoEs w=F(z] Hasbeaered dudipepen-

W
jitpyerod & moyke 2D, eclu oTHOIIEEdE A HMEeT KoHeyHHH nOpermen
npit Az, crpemamenca ® () npoHanodBRHEM 06pazoM. STOT npeie HASH-

paerca npoassodaod dysxuny f(z) W ofosHauaeres CHMBOTOM [ (2) I'\]’I.TIH

oA = "|, TAK 4TO T ONpeReieHHi
dz |
. A
W=7 2= lim — . I)
.f Nz —0 Az (



24 T &VHKUHK EOMILIEKCHOTO ITEPEMEHHOTO [T ¥

Eomn 20—k iy, =] E)=u(x, Ao (e, ), 19 B gamaoi TouKE
nyidy pepeHIE pYEMOCTH fyrEuHa f {2} SLNONHEAIOTeH COOTHOWEIHA
du oo du i)
{2}

e 0%

[ARLIBAEMEE HOA0SUANL Ko —Pumaia.

(6paTio, ecoH B wexoropolt Touke (¥, y) QYHKLHL O (x, y) B v (X, )
AupepeHIHpYEMEl Kak iynRuEd AeicTEHTeBHELR TepeMeHHEBIK £ B i H,
Kpome TOro, ¥IOTIETBAPIOT cooTHomeHEsM (2), TO QyARIHA =
|- fv SIBAAETCH nudibepeniEpyerioll B TOUKE -y iy KaK (pYHKUHR
KOMOAeRCHOrn HepeMenHaro 2.

Onpenedenne 2 Sy aKEnnA w—f () HasHBASTCH QRGN
weckoli @ dguaofl mogse 2L, ecln ORE nrdipepeAnE pyens Rax B gannd
TodKe £ TAK U B HexoTOpoRl ee ORPECTHOCTH. Dysruns f(2) HaseEaeTed
aHaAnmuneckoll @ 0D0Cmi [}, eciu oHa AugupepeHUMPYCMA T KamIoH
TG0l AranETHOECKOH (YUELHT j(2) mueen

Touke oTOi oflacT. fnA
: de _dv v . du o B T
e o
Mpuwep L Toradars, HTO (yHKORA W=gf ABAASTCH ANATHTHS

ueckofi Ha BeeH KOMIIeRcHON HIOCKOLTH.
Demenue ueen ef —e* (008 -1 sin g}, TRK 410

u (%, §) =e* cosys UIF o) =g sin i
Gyuxmun © (5 y) o ux g) Eak QyHELHE nelicTBETEABENR HepeMeH-

HHE & B y AnpdepeHLKpyenttl B modoi Touke (2, g) (OHE HMEOT HEUpcs
pEIBHLE TACTHHE IpONFBONERE TGO mopAgKa) B MPE STOM VIOBIET-

ROPSIOT YCIOBHAM {2).
Cacjosarelsio, GHELHA mw — = s
J (£) —&° nodaydaes cornaceD topuyae (3]

(=) = (e¥ cos ), = ¢ {o* sim g) =& (cos -1 s Y =¢~.

BCKIAY AHANHTHUECKAH .

Urax, (&) —¢f
[pumep 2. HApunercd MA pyuKlAa W=22 apafHTHYecKol XoTd

Gu B onnodl TouKe?
Pewerne FHueen 22 —x2-}y% TAK 4TO

uix P =x2+1 oz, =0
Veaosns Koumn — PyMana B 704 CIydac AMSINT  BHI
sl = }
¥ FA0BRETBOPAITCH TOMTERD B rouke (0,01
CaeoBarensHe, HYHEIH: we27 IAQPepeHIBQYENE TOALKG B TOHK
»—() p HMTEg He AHAJNHTHAHA.

[Mokases, NONBEYACE OHLETSIEHHER 1, uro hyBEUAA [ (2] =2F [
hepeHUHpyEMa B TOUKE »—{). B cawon gele, f(0)==0, mosToMy

Af = (0 A —f (0) =z &2
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lim A— litn A_z-_:j_i_'

53—40"—\3__’-&: 57, i ﬁ;;]?,_g ﬂfzaffn (rﬁ.xw—lﬂy]:[]

Ay =01

'['a}:r;_;{a Qi pa30M, 311[;1;&330;1:111;1 {0} cymecteyer B paBHA HYJO.
pHMED J. RBIAETCH JH KA W=ZF=—X—i
=l OYHENRS ©@=Z=3x—iy dHaIHTH-
Pewenne 3aeck Yy, y)=2z, o
- fx, H)=2x, vl%, y)=—y—ocioay Auddeper
UHpyeMee GYHEOHE DEepeMEHHHX X H y‘(ﬂa?'ljee : e i
dut an du dy

Wi Sop e
X ay 5 dx 0, dy k.

i el
l s e T 14
B IO =0 3 i T. e. gepsce ua yoronni Komu — Puvana ge BROOI-

L'!ﬂET;H HH B Eg;mofé TORKE KOMIIERCHOH MAOCKOUTH.
HAYKT, PYHKNHA W-—Z—BMLAe HE A0 EHIHPYEM

Mad, a -
pETEALHO, H HEC analdHTEUECKAA. e B el

Moassyscs yeaopuamu Kown — Pamana, BLIACHHTD, Ka-

Kie U3 CAeIyIOUHX (byHELHE ABJAIOTCA AHATHTHUSCKHMH,
Xx0Ts DLl B OJHOH TOWKE, &8 KaKHe - HET:
69. ay w=2%; o) w=ze’; B) w==]z\2;

P} W= a) w=|z|ReZ; e) w—sindz—i;
®) w—2Rez; zyw—=:ilmz n) w={z| Imz;
k) w=—ch z.

70. [Ilokasate, uToe B oGaactd Rez>0 w=Ilnz—

JHANHTHUSCKAS QYNKIHA.
71. Tlokaz2aThk HenOCPEACTBEHULIN BLIUHCASHHENM, HTO IIpH
HaTypansEHOM #
e

7(2.) [Mokasats, UT0 eCcldH aHadHTHUECKHE dvrxuuy f(2)
I (p(2) YLOBAETEODPAIOT YCIOBHIO (2 =g (2). 10 [(2)}=
¢ (2) |- const. i hel
73, TlokasaTh, YTO NpH [epexoje OT ACKAPTOBRIX KOOpR-
tat (x, g) K nodspHEm (g, @) yeaopHa Komn — Punana {2)
I HHHMADT BHIL
L du  du 1 du

e e )

T4 [Toxasath, wro ecau anaauTHYecKas (YHEUHA @ =
f(z) B BeROTOpOH OGAACTH ACHCTBHTEIbHA, TO ORA NO-
LTOAHHAE.
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TonbayAch YEIORHAME Koimn — Pivana, auamiTEiecEyio (T RIHIO
Flz) MOmED BOCCTAROBHTE, ecad HSBECTEa  €e neficTerTenEHAd HaACTh
@ (%, &) HaH MuEMad HACTh U (x, yl (=

(’Kpom: 5700, ANATHTHIECKYH B OKDECTHOCIR TOUKE Z iy HEIHIO
F(?) moxHO BOCCTAHOBHTR oo ogHoR H3 CIelymomE (HOpMYIL

fpelmy 22— Eg)

F@=2"5" 5 —Co» 5

e 5
—2ip| =", —5 |+Co - (6)
f(z‘,_gw'l,\ g GE l’|+ 0
e Cp— COMpHMERI0s gieao A Co=F ({#). 8 3, — CoNpsREHENOe BHLIO
T Zye : -
G ﬁ' puuep 4 Hafiti apanfTReckyi GvikiHeo L= f(z) no Hsneu"
noi ce  jefcrenTenbioll wACTH i (x, f)="2e¥cosy H TOTIO e BHOM
yemosum f (U} =2.

di
Pemenne IlepBHi cmoco®, LiwceM a;:?exmsy. Mo

du  Ou
i h e ——, Tar MIU
nepBoMy H3 YCIODHE Homin — Punana AnHed GELTD 5 o'

?:Ee‘mﬁy. Orciona © (X, 4= { 9% gos i diy = Ze* Sinl yl-g (x), roe

iy - o
dyHKIHA @ (¥) mOKd qedapecTHa. JEddepeBIApY ¢(x, ) N0 X B OHC

nOIR3VE BIOpOS HS yonoenf o — Punfana, MoayaHi

a :
9% gin g (Kl=— '6%':26% &M tfs

orkyna o (x)=0, a sHauul @ fx)=C, e £ —const.
*Virak, vl gy=2e*sing+C H CIel0BATRABHO,

F {2)—2e cos i (2" sin y- €)= 25 LiC.

Toetosanyw G gaiiieM U3 VCIOBREA f0)=2, T e 9p8 |- iC =2 OTCIONA
—0. Orger; fiz}=2e% ;
; Bropo ﬁf rf:l! peoh DBocnonkayeMcd gopuyaoft (5). D HameM
npuvepe 4 (%, y)=2e% cos g, #o —0, §,=2. 3magHT, 00 dopuyae (5)
z

=TT Z ‘_Z_ =
Gymen Aners f (2 =2 2% eos 57 _ 9 [lombsyfce TEM, UTO COS o

- r &
= 08 L—-i;—\:l:h i, HONMYSAM OROHYATETBIO Flz)=2¢%
LS ;
[ipauep 5. Haiita anasiIaiechys yrrnpEe ©=f (Z) FF H_B}B{:C;—
— 3yl 9%y mpE YCMOBHH, 9TO i b=

mofi ee MEHMOH HACTH O {(x, y)=3%~ v

PeuecHHE. BOCLJD.TIII:BYEMCF! dopavacd (B B matueym NpAEMEpE
o X, y}.—.3x-|—2xy, Zy=—— i, Cy=2, TaK ura

.|ll ‘ i Z+E Z—I" I P, 2
f2)=2i Kaz_‘]g‘_‘.i_g._z--.ﬁ-;-}-z_?nz [z

§-3) YoI0BHA KONIIH — PHMAHA - 27

BoccTapoBpuTh ANaIHTHHECKYHD B DKpECTHOCTH TOUEH 2,
dyaEMI0 f(z) [0 H3BECTHOM reficTBATeNbHON HacTH # (X, 4)
uan MEEMOH ©(¥, Y) U 3HaueHHi0 f(2):

1
75. 8) a=gr =53
6) v—arctg £ >0, F(H=0;
S e S i ==L
76. a) v=2 (ch xsiny—xy), f0y=1;
6) u=2sinxchy—x, f(0)=0;
B) ©=2(2sh xsiny+xy), f(0)=3.
77. a) v=—2sin2xsh 2y 4y, Sl —2;
6) v=2cosxchy—x242,  [{0)=2.

Oppeaedenne J. OyExmsl ¢ (X ) HASHIACTCA 2apMORLNEoKOl
2 ofagomi D), ecdd OHA Hweer B 5TON OHmACTH HEOpepbIBHEE HACTHER

rpuHIBOLUBE X0 BTOPOTD 0pATEA DRANGHTEABHO H yAOBACTEOpACT
& oTofl ofnacTH ypapnedno Jlansaca

g | dPp

a2 T

Eciu dhynxumes f{2)—o-| i agalurtHIOG B nexoTopoll ofnacta D,
10 ee melicTBHTEIBHAT YACTh u{y, y) U MHEMAR YACTh o {x, f) AGIADICH
FApMOERNECKENE B STOf ofiracTd HYVHEIHIME.

Ouaax0 eemd ty {, 4) H o (% i) —awbHe [pe TapVOHHIECRIS
(pyEERHH, To GyHEIH f E] =4 {x, y}-I-ioy (¢, y) RoBCE He odasana {LITh
AT ATHTHYECEOH pyHEETHER: I8 AHATHTHYROCTE fi (Z) HYEHO, STO0k (yH-
LHI iy B & AOIMMIEHHTESBED VAOBASTBOPHIHN yoaosHiy Kown — Punasa.

JBe rapMoHHYeckEe HYHENNH, YIOBJISTEODAOUINE yooosHay (2,
HABLIBAROT CONPANEHROA REpOLl BOPHUNIHECKEX sy,

[Mokazars, uTo caenyionme GOYHELHE ABIMIOTCHA rapMo-
HHTECKHMHE:

78. a) 0=x2 1 2x— 6) =—2e"cos y;
iy
B4y
&) u=In{x*4 4.
79. Tlpn Kakmx YCJIOBHIX TPeXWIeH 1= ax? - 265y < cy?
ABAReTed TAPMOHUYECKOH (yHKLMEH?

%
B) S r) 4=—

1) u—arctg L,

B coenyiomux HpHMEpax Aadbl Naphi u{x, ), vix, 4
papMOHAYECKHX ByHKIu, HafiTy cpeid HHX CONPSRKEHIILIE
[14pEl TapMONHYECKHX (yHKIMA.
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82, BuacHark, KaKAad 4YacTh KOMIWIEXCHOH NAOCKOCTH

80. a:l utg{xg_,_yﬂ)‘ U.‘:Elxgy—r—ys;
pACTSrHBACTCA, 4 KaKas CKUMAETCs NPH CNeIYIOuinx orobpa-

Sk A
&) ur.:é%ga, V= — g HeHHAX:
5) =1, v=—4 : !
b u—dcosytl, o=ltesing e e e e

Eemu dyEKLSS =] (2), ananixTAdecKas B Hekoropolt obaacts D,
BIANMAC OTHO3HAGHO oToBpaxaeT 3Ty 0GAacTh Ha o0IACTE D, EpHBag

L, newamas s obaactn D, o7o0pasHICA B HEKOTOPYH KPHSYIO L B nao-
CHOCTH @, OAHHd KOTOPROH DABHZA

fw=§£f'{2)|id_2!- @

FeomerpHYeECHKHEH CMELI MO AF 4 E
maprymenta n'pouaaoganﬁ

fyers dymrupg f (@) gHanHmaweckas B TouEe 2o ¥ ) E0-
Torna |f'i2) | paeeR Koschdumsenty pACTHmEHHA B Touke , 1py OTO-
BpameHnEH W=} (g) mIoCKOCTH 2 Ha NIOCKOCTD G TOUHEE: upn | FEd =
~ | §MCOT MECTO PacTLieHHE, @ npit | (eg) | = —csaTie. y
A pryverT nporaRoguod {1 {z,) TEOMETPHURCKE pabet YTy, 113 KOTO=
PRI HYMHO TNOREHYTR KACATEALUVIO B TOHEE Zj K mofoff FAAIKeA KpE-
mpoxoAmel 9epes  TOMEY Zgy ATOfE DORYIHTE

AHalormono, ofinacts [ B [MOCKOCTH 2 MEPEXOIHT B OOJACTE Da

NIOCKOCTH ¥, IpHYeN IIomazs 00AacTh b BH-

EOH Ha MAOCEOCTH & D o a0
HATIpARJERRE KACATENLHOE B TOIEE wy—={ (2;) K ODpASY i
ua Enocxucm @ [pE _OTodpamenHil w=](z}. 3aMeTHH, ‘]T(Jﬁe-{:.'flﬁ ¢ —= paxaercs GopyJIch : o

f D PO ; ; ; CTPEIKH, : :
—argf (B > 0, w0 ToBOPOT ([POHCXOLHT DPOTHE TACODD 2=t 5 5= ! |F (2} 2 dx dg. @) 202)
a mpE g =_U—no yacosoil. ]

Mpawep 6. Hafits BosQOHIHERT PacTAmcHRs § YTOn TDBOPOTE

nips OTOGPEMKEHHN W—z% B TOUKE zu__-]fﬁ"_l,'pf"g'_ TaxuM ofipasom, |f (2} [2 pames Eosddu-

fue Mueew w' (2) =22, TaK 410 o’ = i T (EenTy HCHAMEKMH LIOmMAgH Npe orofpase-
Pemenue & =2, et ¥z o p
212 HNpauep 7. Touka 2=x-| iy onuckinaer
Tlepeiiad ot aaretpanteckofl DOPMEL sAMICH  KOMONEKCHOTO ducia OTpe30K

r=1 —l=py=1 {9)

9yE 4iel2 x TpATOHOMETpHYSCKOf, MONYIHN

e g e e TR A o S
2] 2 +52].-f2 —_,‘”.\122 =i ]'rTIl:ﬂ}[i‘.ﬂS-I—‘rl sin Ij'
! 4

l[eqy papHa  pAWHA JEHEH, TI0AyHaOmedcs
npH  oTOOQAMERHH STOTC OTPE3Ka © NOMOMIBIO
pyEEmHy @ =222

Pemen#e, [lepeui conocob.
Hmeewm @ =2 HIH

S3HAuUT, i | i
e S i.: =
2=V +1Vr & u_i_iﬂ:xﬂ,__yﬂ_‘_izxy'
' % LG T. €.
Elgf [:Z}|5'==.|ir§ I_i]_.-""j_"‘!:' {“;xﬂq_yﬂ’
T v = Zxy.
+ e, moofpHOReHT pacTLREnnE r—4, a yrol MOBOpOTA @= .
(eprERHO, Ha JEHEH (9) SygeM HMeTh 1t -2}
Hatirn Kos(pEIHEET DACTIKEHHT ' H yroJ i0sopora @ P O
npH 3aJaHHEX orofpaednax w—f{2) B 33aHALIX TOUKAXS e 27 (10} i
. T T L
= A = A gy =—1—10 2
81. 2y w=¢ B TOURAX & In24-t5 42 g3 Ipytel TpH HSMEHEREH § OT —1 a0 1 v 6yger menarecd or —2 o
&) wesinz B TOUKAX 2, =0 5 2.2::1+£; | 2. Hz {10) monyyaew ypamHeHue napatodiel
5 P, -
E) w=2 B TOUKAX 2 ==&} nz,=1+i5. Vodres "E"i_ (e, 3. T
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Hanaa gyrn A'B'C' mapasoast (11)
2 2
) S )1 +Z o~ % YIT R =212 +n(3+2 V7).
] G
Bropoii coocod. Toassydace dopuyaol (7), Syued HMETE

1
sw=§|r(z1|ldz|-—~§|zz||dz|=2 [ ViFPdy—
7 —T)

1 —— S
—4{ VTFE ay=2V2 +1n (34+212).
)

Mpuwmep 8. Bpumcanrs IJONEATE ofimacTd, B KOTOpylo npeoGpa-
ayercs NpR OTOOPAZECIHE w=g% KpalIpar

f—R—X=sa—Lg — g =8 {puc. 4).
(o — peficremreasiioe, 0 -<&="m, Z=x-Fiy).

BLuHcauTh Opeien OTHOMEHHA mnomanefi oTHY ofJactedf, xoria
g— 0. :
Pemenne Meprufi coocof ueeu W= o — g" T — g el
aun w=peld, tag p=g*, @=y. Tagm ofipasod, OPH OTOOpAsEHAH

¢

0 U-£ 7 7ts T

Pae. 4.

W—g? B TMJAOCKOCTH T DOMYIHM 060acTh, OPPAHRUEHHYIO TBYMA ﬂ}rq:;i:f

ATg W =——g H arg Ww—=25 u NyFaMH JByYX ORPYEROCTRE p=—gf% B j—
{prc. 5). Tnomags oroopaxeHHol nOaacTi GYIST paBHA

TtE

£ 4 ;
Sa= 5 dep S pdp=gei® 2 (gtf— 1),

—E {3"’_5

§ 3j YONORHME KOUIH — PUMAHA 31

Bropod cnocod. [puuenns dopuyay (8}, umeen
G £ x
Sw=1{§ 17 @ Paxgyp={ferdedy= | e*de | dy=ee2® 3 (1)
) s} g—2 g
OuesggEs, uTo Iaomags ofaaers D 8, =428, mosToMy
im Swojim ST EETD) g
g0 Dy e—0 4g2

83. Halitm mnuomans ofpasa keaapata D{0=x=1,
O="y=<1} npu oro0pamenun w—=2" ¥ JWIHHY €ro rpaHHIBL

j o

gd\'ﬁ? ¥

.»‘lﬂ"
”,a_g&"é

A
Pre. 5.

e

84. Haftu naomans 06pasa NpAMOYIOAbHEKA
Plocnss=n<y, 0<n=s<p<j3|

IpH 0TOOpDaXEHHH @ =COS 2.
85. [lyere # onwucmBaer o6aactb, ONpPENEIsEMYIo ¥CI0-

BHAMH
1A

l=|z|=2 —J=argz=-.
Hafith naomanb o6aacTH, NoaydeHHOl npH oTobpame-
HUH @=2* =
86. Hafity aauny L cnEpamy, Ha KOTOPYIo ¢ [OMOMIBIO
GyHKLUE w—¢e oToOpamaeTcd oTpesok y—x, 0=Cx<2m,
87. Hafitu ofaacts P, Ha KOTOpY® QYHKLEAS ©0=¢
oTo6pamaer npaAMOyroaniEk P {l==x==32, 0= y=28}. Bu-
YHCANTE HNOMaiL obnactu P, ¢ LoMomBio dopuyast (8) u
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o6BACHATE, nOgeMy 5Ta (QOPMYJa JdeT HENpaBHALHBIH pe-
3yJbTaT.

88. Hajite mnacwafh durypsl, nojaydamoinedcs NPk 0TO-
GpaeHUH TPEYrOAbHHKA, OPAHHYECHHOTO JHHHAMH x==0,
§=0, x-y=1, ¢ nomompo PysruEA @w=1+i2.

§ 4. Uuterpmporanue QyHKUul
KOMILICKCHOTO OEPEMEHHOI'O

Myers opmosHawH#n (YHEOHA [(2) OODeNeJeHa & HEIPEphiEHA B
affactd D, a £ — KyCoupD-riajKkas JaMEHyTARE HAH HesAMEHYTaA KPHBAH,
nemaman B L.

Myere 2—x--ig, f(z)=p 1o, roe g =u(x, ), v=0 (%, 1) — neHer-
pRTEALEHE (DYHKIHHE NePRMEHHLX X H U

Bruuc/ienie HaTerpala oT GyiEpd | (2) toMIIeRcHoro IepeseEnioro
z CBOJUTCA ¥ BEINHCHEHHE) OOLITHHYX KpHBOAHHEHALIX HHTEFPasios, a
HMEHNIO,

Sf(z)dziéudx—ady-{--x‘ivdx-{—udy. Lt
2 _

Hurerpan 'i [z} dz. sopbig rGBOPA, 3aABHCHT OT IYTH WHTETPHPOBAHNA .

Eenn f(2) —auanntageckas (YHKONE B onracsasHoll odnactd D,
70 Wilerpaa HE 3ABMCHT OF NyTH MHTErpHpoRagud. B sTOM ciydas

\f 7 d2=0,
P
roe L — mofioli 3aMERYTEST KYCcouHO-rIagkER RaHTyD B obmactH L.
Eein kpunast £ 2a14Ha TapaMerHReCKyMH YPABHEHH IAH
=% “}! =Y {I}

U HaYaJbHEAR B EOHedEE TOUKEH ,.T.L}'J'Ivl |54 COUTRETCTBYIOT SHAMCHH M Hdpa-
merpa £ =iy E=#, T0
4
gfiz} a!z=§ f [z (O] 7 (i) dt, (@)
I Je X i
2 {t)=x [f) + iy (7).

Fenu byukusa f(2) aHaIATEGHA B ONEOCEASHOH oGaactd D, colep-
sgamed TOUKK 2, H 2, TO Hmeer Mecto dophyia Hsorona—/lelifanna

[ rpe=—0e-—0e =00 @)
rue O () —Hagag-mGo fepeoobpasias Lad dyasmu (@2, T. & D E=—
=f(2) B ofracru D.

§ 4] HHTEIPHMFOBAHHE @YHKIINA 33

Eean thyexngm [ (2} ¥ @ (2) aHaiuTayeckue B onEOCHAZHOH OfMacTH
03, a 2, W 2 — OpOU3BOALHEE TOWKH 3Tofl OOJACTH, TO HMEET MECTO
HOPMYIA HHTETPHPOBABHA 110 YACTHM:

{ree@a=leee| - poraae @

3ayena TePeMEHHHE B HHTErpanax or (yHKOAN KOMNISKCHOTO nepe-
MEHHOr0 NPOE3BOIHTCH AHANOTHTIO CAyHa: GYEKNNH JeHCTBETEIRHOIO
nepemersoro. Ilycre aHamaTaueckas HyHEUEA 2= (W) orobpaxaer
BAANLHO OJHOSHATHO KOnTyp C B Z-MIOCKOCIM Ha Xoetyp C; B -TLIO-
ckocTH. Toria %
{7 @raz=1 flo @)y @) dv. (8)
ot i
Bcan NIY¥TE HHTECPUEPOBAHK S ABJISETOH riDﬂ}'rIpH[\iuﬁ, BRIXOAAMER H3 TOIKH
2y, MAH OKPYMOOCTRIO € LZHTPOM B TOUKE Z,, TO HOMESHO JSMaTh 3aMeHy
nepeMenHof BHA :
z—z,=pe't. (8

B mepeom cnyuag (p=consl, 8 p—IelicTEHTedRHAT TEPEMENRaA HHTe-
rpUpoRAHE, BO BINPOM CiyYse p—consi, & § — peficTBUTRNEHAR [lepe-
MEUHAN HATErpHpoBaTHA

Mpamep 1. BryACIETE HHTErpAA

i{l+i—2£) dz

{0 MEERIM, COGAREXONHV ToUkE ;=0 0 Z=1--i,
1} mo npamois; :
9) mo mapafofe y—x%
3) no doManoH 2.2.%, e =1
PemeBre [lepennmen MOTHBTErpadbtyio DHYHKUNO D pHIS
1i—2z—(1—2e)+i (1 +24).

Sgeck u=1~—2x, v=1-12y.
Tlpeusias qopuayay (1), moayuns

g(l-[.;:—zz) de = (1 —2%) de— (1 --29) dy+
3
o i[l 2y e L (1 —2x) dy.
1) ¥paenesue npsimof, NPOXOZANEH Tepel TOUKRE z=0m 2, =144,
GymeT y=2x, 0=x=1, a sHauar dy=dx. T[loaToMy
1
{00 i—22) de=§ [(1 —20) — (1 -+ 2)] dx +
i i
|
i (I 20+ (1 —-20)] de=2 G —1).
il

9 M. JI, KpacHos H AP



34 GVHKLIAH KOMOJERCHOrRG REPEMEHHOPD . i

9) Iyn napaboiil y=x* Hyeen dy=2x dx U=zx=1)
CaenopaTensHe,
1

i{l—|—i-——2§]dzz§ (1 — 20— (1 - 2¢8) 2x] dx+
1
i S [1 =+ 2%2 4 (1 — 2¢) 2x] dx:-—-?—]—%i.

3) Ha orpeske zzy y=0, dy=0, O=x-=1 Ha orpeske Z:
i=1, de=0, 0==g=1 Henonpsy: cRoficTeo AHEEHHOCTH KPHBOMH-
HellHBIX HOTErPAJOR, TOAYaHM

§(1+f—2f}'dz= { (-+i—2zdet § (+i—22d2=

212z ZyZa

i 1 1 1
=f1—29 dx+f§dx_j (r2ydy i (1—2- Hdy——2.
i} i [t}

SrOT NpEMEp NOKASHBAET, 470 HHTErDa} OT HENpepHshofl, Ko He
AHATHTHIECKON HYHENMH SaBHCHT, Boobiue Tosopd, OT GODMb HyTH HHTE-
CPHpoBAHHA. y

[Mpuncp 2 Buudcaurs BHTErpad

§m+mm.
e ©— pyra oupymHocth lzj=1 (0 argz=n).

Peprenne [lonomum 2—gF%, torja de=ig*? dg 8

L
5 (2423 dz=§ ie'e (g'2e - ) do—

b1
= g {e'aF _|_91Jp] dp— {% 2ty _E_,e:'op} 1: S g !
5 :

Mprumep 3. BEMHCIHNT: HATErpal \ e2dz, rae C—otpesok npaAnol

y=— %, coempHmONIEH ToUkH Zy—=U  Zy=n—in,
Pewenue llapaMerpHueckne vpapieuna mxinn O ecrs

=1, g=—1
HAH B EoMIeRcHol diopue
2—1—it,

rie QeBcTBHTSEHOS Nepenentoe ! H3MEeHARTCH OT g no @

g 4] MHTEFPUPOBAHHE @¥HKIIHMHA a5

[prmenas GopMyIy (2), moLye#m

s b
z i v 11 zs
esdz-—-"SE"""“(l—i} dt=(1—i ge””-"a’f:——.e'l*m =("+1)i.
} ! ) i e )
Hpumep 4 BrIHCIHTE HHTErPad

R
f&wma

Pemempe TaKk Kak AOJRIHTerpadeHas Oyakuad f(z)=322 1 22

AHAMHTHWIA BCIODY, T0, NpaMenss fopuyay Heorona—Jlekdunua, Hainey

Sl

24
ftW+M¢:w+mLi
L= =i
= (2P 2P — (1l — P~ (1= =T 19i.
Ipusep b BEMHCANTE HUTErpan
i
iz cos 2 2.
i
Pemerre @yoxmuy [(Z)=2 1 g(2)=cosz ABIAITCH aHaNHTH"
gecrmmH Beiogy. Ilpuumenss dopuymy HHTETPUPOBEHAA [0 HacTam, 0"

Sy aHM
i 1 i i
Ezcosza'zrzgz (sin 2)’ dz={z sin z) ‘ ——§ sin z dz=
il i :

l—e

i
:Esinj—i—cosz\n=—5hl+chl—l=_

OnuozEay HHE BETHEH MEHOPOSRATHOW By HKIH M.
TouxkH pasBeTBdecHHM

[Tyerh diyHruEs @ =f (2), agankTHuecKas B oGnacTH D, oTobpaskaer
D ma oonacTh ., # TAKoBa, UP0 00paTHAaE (iHELHH 2= (W) MAOro-
snagma B ohvacTy . Ecau cyulecTEYIOT OfHOIHAUHME, SHANUTHHECKHE
5 ofnacts G QyHKOEE 2= (@), 2= (W), ..., A7 KOTOPEIX IdHnas
@yuRnuA @ =f (z) ABAAeTcs ofpatuof, TO DYNKUHH (@), o (@), ...
HASLIBAIOTCA UOHOSHOYABMY  GoMERMN (igrKyun @ (D), OnpeleleHHEMA
B ofiracta (.

Hanpemep, dyakis @ =27 KaKA0d TOUKE 2, CTABHT B COOTBETCTHHE
SNMHOTBEHHYED TOMKY Wq, HO omuoi d TOH me Touxe 2y {w==10, w=£cml)

o i
gyuxims 2=1/ @ CTABHT B COOTBETCTAHE N PASNHAULE TOUSK ILIOCXOCTH
2, Mpm >Tow ecaw w—peld, To 5TH & 3RAYCHHHA 2 HAXOMATCA MO QOpHyTaM

-

&
2y—ve T, bIe

r:;f.{;—, -Ep,&:%ﬂ-%t {— o =<8 =, k==l 1, 2 veny n—1) ~ (7} .

425?- *



36 oYHENMHE EOMIINEKCHOTO [IEPEMEHHOIG [T T

[TveTh oIHoCDASAAA 000acTh G COOSPKHT TOHKY My, KO HE CONEPHCHT
rouek =0 W w—oo, Torma PazmHyEsEl (PHECEDOBAHHEIM 3HAHSHHAM i
=0 E 2 n—1} mpu GIEOM K TOM e Bafops 4HCIA 8, (Hamp-

1 el . it e} : 5 iy
Mejl, fy==arg ®,) CODIBETCIBYIOT [AIHUHEL DETBi DYHKEHE z=-|/ w.

Touxs, ofaajamilag TeM cooACTBOM, WIO DOXOT BOKPYT Hoe B BOCTA-
TOYHO MagoH OEpeCTHOCTH BJCHEr 33 cofofi nepero] 0T OJHOH BEeTEH
WMHOrOZEATHOH (PVHKIME K APYroH, HaSEBACTCH fmioyRatl  paseenisten A
paceMATPHEACIONE MOorosHadHol GyAxIHE. Todxams pasneTh.leins chy k=

HEH ?-;,J'Tﬂ- apsEoTeA TooEn @ =0 1 = =co.
[ocite n-Kparioro ofxosa BOKDYT TouKH & =0 ns BEPHCHCS K M2DHO-

S
pauaaBnoil  BeTRE  (PyHKIRE -’/_w TOYKE pA3ESIBJeHHA, 00I3lammie

raxmy CEOHCTREONM, HASHBAOTCH @i2eBpaiHeckii TOYKAME PRSBETRACIH A
nopagea n—1. B KaycIoft m3 9THx TOURE DYHRUHA HMEeT TOMBKO: OIHO
SHAYSEHE: q;fD_sr{}, ?”E:m, T, 2. pRAIHUHBE ETBH QYHKIHE B 3THX
TOUKAX COBMATAIOT.

Tlan novapudeedaeckoll  ByHELRE w—=Lnz Toukawd PA3BETBJIEHITH
SRAROReE 2—0 B ze o, opiden Ln0=—oo 1 Lpco=o0. Jlo6oe xouet-
Hoe uHeI0 OSXOI0E (B OHOM H TOM ES HATIpADJISHEHR) BOKPYT TOUKH
z—0 Ho TPHDEIET K NEpBOBASANLHOE BETBE dyarnug Loz, Takie TOURH
BOTEICHHA HABLIGAIOTCA ACEafUfMUneCiiisiL. Tlpu REN]'ngOBal!HH Heod-
xOMuMO DHIETATE BeTBL MHOTO3HAdHOM GyEKNAH,. D10 JOCTHTACTSA
majaHMeN 2LAYEEHR MHOTOIMAYHOHE (yRKINH E HEKOTOROIL TONRE KOUTY pa

i OBAHHH.
nul‘erEpcljjli{ HOHTYp HHTerpRpobauns C sawkHyT, 10 Ea44ILH0H TOUKOH %y
[VTH HMOTEr[HPOBAEMT CunfEETCH T2 TOUKA, B KOTOPOR 53JaHC SHAteHRe
MOILATECpadLECH Gy HEIHIL.
[lpanmep 6. BRUHLINTG HETEIDAR

7=
c

re C——BepxHsI VT4 OEPYHMHOCTH |2 t—1, Hng V2 feperes Ta BETBE,
s woropod I —-— L. a
Pemenne [Hepphf c¢nocofd OyrenEd ¥V z mmeer gBd 3H3-
ueny i
- 4 5 w\l
Yz=|z| I:coa%-}n: sin 2—-}'
- R a de R O e e T
Ve=|z| [cus;{g——i-:chTt sinl L2 T )= |z .llv:'.ﬂﬁ 5 i sin 2?],
rNe {p=—arg 2, i s i
Tax g4k 3HAUSHHT 7 GepyTCH HA CIUNHEHON CEDYR.HOCTH, TO | < |=1;
H, CACAOBATEARHD,

eyt | L
Ve —cos %»}-s s,

i R
Yoo~ toen —iall o

§ 4] VHTETPHPOBAHHE SVHKHIAH a7
Yerammo F1=—1 YAOBJETROPEET DTOpOC 2HAUSHES
T i 7 LR P
¥z = —cos s . {8)
B cawoM jeae, Oycrh z=1, Torpa argz=0 1
Pil=—cosD_ignl=—1.

Hpusetns fopayay Heworora — Jedfionns, ooxyomg

f=2(=1—1).

lMonaras s gopsyme (8) 2= —1, nafiien
— arg (—1) . arg{—1I) FRET mh
f —l="—}|cos i = Ao == —i
;, [ 5 —i sin 5 |\|:os 5 i sin 2;1 i
CoTJacHD BHOOPY BETBH HMEeM F1=—1 a okonwarcauo OO IHY
dz :
g e e
J 1z
£
Bropo# cnocod. [osaraem 2=pe'®, rae p=1, a [ MeHfeTcH
sRE= i = ﬂ:l
or 0 go m. Hs veaosus V1= —1 coeryer, 1m0 W N
B cavom neqe, npH p=0 Ioavoad &£ =20=1 §
2
AR :
B gy =T =cos i simn=—1.
Tenepn
a fir} o
e e el wdp ¢ HF-=)
el e e
% g £ R T S B Jip o B, & L
0 & 9 g d ") [
(0 )] sl

s
=2 Ve e O e “—e*i“‘,:]=2{]—i].
i
In® z
Mpumep 7. Brupenare HETErpad Iﬁ{ sz 00 GYTe OKp Y-
ol

1

noers {2 |=1 (Inz—riakuoe snadenke Norapudma, In1=0).
Pemwenne Mepsud coocob. Npuvenas dopyyay Heorona—

JNefifuuia, Mo VUM

2

Ind z
_4]

i i

L oint e

= \ ——dz=} In®zd (Inz}=
Lo E &
i 1

Eintasdndl D lnE 1['m'w 78
= T A



a8 GYBRIME KOMIONEKCHOTO MNEPEMEHHOTO [T |

Bropo# cnocob. [edaes saMcdy necpeneiHoi

dz
lnz—w, du=—.

; W
Myra okpymeoemn |2]=1 DepeXOMT B OTPE30K MHAMDE OCH, S3HN0

il
swennoil wexny Todxamm (0, 0) H I\U, 2)

HaTerpan npeMeT BHA

-

25

=
3

I S wsdw=%ﬂ~t£ =~}1 -:“2—=
L]

Tperuf cnocol. [Mozoxnu z=¢" (3meck p=|z[=1}
Torga
Inz—=ip, dz—ic"® dy.
i 8

: ==
TeficTouTeMRHaE AOpEMeRHAs (f HIMEHABTCA B npefedat U=g= 7 -
B sToMm cOyude DOUY4EeM

¢ isgRe™i d

L

¥

by
I
= e |§|H
|
= P | H
-
= ]
B
=
I
sl

BLIGHC/AHTE CNeLyIomie HHTSTPAabl:
89, '{zlmzﬁdz C: |z]=1 {(—n==argz=0).

90. E 2|? Rezdz, C —npsamasd, COENHHAKINANL TOUKH

£
=, Zg— 1 4 3
91. {Inzdz (Inz—raasioe sHaueHHe Torapugma),

C
C: |z|=1, a) nazaabHas TOLKA MYTH AETETPHpOBaEuA Zy— 1}
r'J’} z,= — 1. OGxon npoTHE UACOBOH CTPEKH.
92. iz Rezdz, C: !z!=1. O6xon npoTHE HACOBOH

CTPeKH.

93. §27dz, C:|2z|=1. O6x01 MpoTHE 4acoBOH CTPEIRH.

)
&

§ 4] VHTETPHPOBAHHE OVHKIIHA 39
i

84, {ze7dz. 95. (Rezdz, C: a) z=(2+i)t (0=t=<1);
E

1
6) nomaHas, cocToamazn us ofpeska [0, 2] neficrsuTennuo
OCH H OTPE3Ka, COSNMHAKIUEI0 TOUKH 2, =2 H Zy==2 1.

== i1
96, | @thde 81 { 2de 98 E(Szd—z*zsg-da
5 att ¢ i
99. {efdz, C: a) nyra napaBonm y—x2, coemmmammas
L&

TOUKH 2,0 H Zy=1-}i; 6) 0Tpesok upamMol, CoeMHNAIILRI
5TH Me TOUKH.

100 S coszdz, C: OTpesoK NpaAMOH, COSIMHAIHA TOTKH
: .

21 e

ks P
‘2 H 22231.-.-—]:.

101, S Ve € a) BepXEAs NOMOBHHA OKpYMKHoCTH |2]=1;

BblﬁHpHE“JCH ta BetBL Gynxmm V'z, mana woroped [1=1;
g) lz{=1, Rez==1; lf—z_li--(]—;]

« o1 i 3
102. ‘{?fa" C: BepRHAA NOJOBMHA OKpyMHOCTH |2l=1;

Geperest T2 BeTBh (BYHKIMH @@=}/ 2%, sas kotopoi 3 1=1.
af e i

103. | (P—zeldz 104. §zcoszdz.

1 9
105. gz sin z dz. (z—ie*da.

L

o

+1

107. S 11% dz mo nyre okpymHoer# (z|=1, Imz=0,

Rez;;:[)

i
In
108. S—dz [0 OTPe3KY HpAMOH, COSTHIAIONICH TOUKH
1
z

g sin z ¢os z dz.
1]



40 SYHKLHNA KOMMIERCHOIO HEPEMEIHOTO e |

i ]
110. S 1418200 no apaMoll, COSNHHSIOMmEN TOUKH Z=1

cosd 2
i
H 2,—i.
~ I
111. Sc;f.z % 1o mpano, coenMBAIOMEH TOUKH 2= —1
sin 2

_1 - - »
H 7,—i; BEIOHpAaEM TY BETBb (pyugmEn )/ sin g, LIA KOTOpoi

Vsin(— 1) =i 1 sin 1.

oL
112. \ Re(sinz)coszdz, C: [Imzj=1, Rez=7.

(el B

113. {zIm () dz, C: [Imz{=1, Rez—1.

]

i
114, | ze*" dz. :
115. gtlgzdz, C: ayra mapaSoasl y=x?, COGLHIMIOULAT
P :
rotiga 2=0, z=1-14

§ 5. HuTterpansuas gopmy.aa Kours

Ecmu dynzuas f(z) #Bagercd AnAMRTHUECKOH B ofaacrH D orpa-
HH'—J&HHDi-'l K COTH O [ IanE SaMKHYVTEM HOHTY
Type, TO CHpABCIANRA HHTCPPAEInHad popmyaa Kown

e i %JS: (2o = D), ()

pie koutyp C OBNOIHICH TdK, 970 ofiaacTe D) OCTARTCA BCE BPEMA CAehd.

Muterpasenan  opMyia Komm [0sG0LIET BRITHC/ATE  HEROTOpLIE

HHTEr paInL. 2
Mpunep 1, BRIACIMTE HATECRAT

S chiz o .

244243
l=i=2

: Ry s
we Buyrps oxpymEocTH 7 |=2 audwesarels Ap :
oﬁpa;zeifvcia: HYJIR B quv:e £y—=-—1. a5 TpHMEHEHHI OpPwYIE (1)

TEpeMHIen HETECpas § CAeIyIomes BHAE. o

£ — e - _?:

ch iz i _ chiz L { i4+3 il
S R \ @oEm S

lzl=2 |zi=1

pod G, B Ha CAMOM KOH-

§ 6] HHTEFPANEBILAS HOPMYIA KOUTH 41

ch iz .
3mece zp=—1 u dvnxuws f(2) =m ABMACTCA AHAJIATHUECKON B Kpyre
|z [ =2. Ioatomy
ch iz : cch(—i i ;
E FTHT3 dz=2mif (— 1) =2ni = chi=mnieos 1.

[2.=2

Dpuumep 2. [Nodssyacs aurerpaneeci dopwyaoi Koum, BuaEcanTs
HITTET P adl

i
S Z— G2 &2,
C
eQTH:
I € |[z2—2| =1L
2} Cr e =2 —5%
3G e —2—5
Pewenune. 1) B sauxpyrof ofratTd, orpaiHIeniol OXpyHUOTTLIO

z—2 =1, nogmuErerpaneEas QYAKNINY AEATATAYCCHAA, DOSTOMY D CHIY
Tecperal Kormm

(Rt
Vb e b
lg—a=y -

2) Bryrpu ofiactd, orpanuienHofl oxpymiocten |2 —2 =3, naxo-
OUTCE 0IHA ToUKa 2=10, © KoTopoil 3HaveHaTedb oSpaulacTed B HyJdhb.
[lepenmineM EETErpad B BHIe

z!
e
o

e R e
£ z—B
ézz_ﬁztﬂ:l ! —-d2.

(B =g
il
z2—6
[Tpumenna parerpasskyvio dopuyay Kemn (g,—0), noayany
z2
E e
dz —2mi
S itz z—6

le—zl=3

Dyuknps 2= ABIACTCA AHAAHTHUECKOM B papHoll ob;acT.

22 !
—0mi |
2= \

4
s

Bt
o

J) B ofmacTd, orpaHEYeRHOH OKPYKHOCTRIO |2—2 | =3, HMeeM fse
okl 2=, 2=0, B KOTOPMX IESVEHATENR NOZHHTEFPAIRHON dyrHKUEA
ofipamactes B Oyan. Heoocpeocrsenno dopreyay (1) UpBMeHRT> HENLIA.
I3 oToM chydde MR BLIUMCICHHA HATECpAda MOMHD NOCTYNATRE T4K.

ua npocreiinne. Hueey

1.
BRIy

[lepsolf cupcod. Pazaomny apots




42 SYHKINUHM KOMIIEKCIOrS [MEPEMEHHOTO [TaL I

[logcTaginas B HHTETpAI, [OAYHHM

e’ 1 S e dz 1 i ehdz_
S e T e
— = Fe—@|=F |7 il
2—2|=} | lg_-aa 12;1 gﬂs_lm
—— ZMLE —? — 3 -

Bropoll enocob. IlocTponv OKPYIRHOCTH Yy H Yy € OSHTNAMH
5 Toumax z=0 n z=—=6 pocTaTotHO MAIRE pARHYCOB TAKHX, ‘i:‘l‘OftH
OKPYIRHOCTH HE NEpecexanncs H HeNHKOM nexantd B kpyre |z—2(=5

{puc. Gje
o

Prue. 6.

w [z2—2|=5,
B tpexchazmoll ofmactd, OIPAHENEHHOH OKpPYHHOLTAM
E W 7y, NORHATErpadbHAH GYEKHUS BCORY aHaARTHIAA. [To Tecpene
O

I3 MHOPOCEHE3HOR 0O0.JaCTH -

o= dz e dz e® dz
S z246z:5z3—ﬁz+s R

1z—2|=h Vi Tz

K xasi0My HHTerpamy B MpaBod TacTH MOMHO NPHMEHRITD HETErpaaLiyo
gopayay Komn (1). B peaynsTare HOEYHHM

2 e bty
i — T .
=10 55 2 Je=5 3

zﬁ_ﬁz:"gm =

jz2—2|=h

zZ

§ ] HHTETPATBHAS GOPMYIA KOMH 43

C NOMOWEH WHTCIpanbHOA popMyasl Kourm BHUNCARTE
CACLYIONHE HHTCTPAJLY:
1

e® ( cosnz
116. S za_l_zdz. 117, ‘ 5 mdi’
:z_L|=.IE |2,'—|.
e, N Sfee e {0 HEEody,
Clp—dl—2 [e—1z|=1 :
i 1. § ZEiMg,
Ly lz1=2 ;
dz iz
122. S e s |
12 =5 |z |=4
124. g%ﬁ:r” dz, Cix'sLyir=3%,
sin z sin {2 —1}
125, | SREEED g
|2 =2

Ecny ¢ynxuma § (2} ananuTHYHa B obmacrn [ H BEa ee vpagHue C,
To AT TG00 HATYDAJEHOCO f HMEET MecTo dopvy.aa

L il
f (2’0] oni ) {2 _z“).‘.!'l-l 2
e

rie zp= D, 2= C. Popuyacd (2) MOEHO BDOALIOBATECS A8 BHUHCIES-
HHA EEKOTODLIX HHTEFDAI0E.
Hpuawep 3 BruHciuTs HHEIErpan

s5in Iz
-SRI
b
le—1|=1
i fTE
Peme gye. [logumarerpaneiasg yHELHA Eoi)e FRAACTCH  alla-

nETHUeCEOE B obmactH |z—1 | ==1 scwogpy, Epuve ToUER Z,— |. Broe-
AHM T0f, 3HAKOM HHTerpania fyRROHB f (2), ABNAMMLYIOCA auaIdTHICCKON
B opyre [z—1|== 1. Iug s1oro mepennilen DOLEHTEr PRI DYHEIRRD
B BHE
5in 2
sin 7z fz 1)z

BT eI
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sin mz . =
H B KagecThe | (2) GO3bMen m [lonara ﬂ_.B Gopryne (2) n=1, no-
Y THM :
Sl
e
S oIp dz —2mif’ (1},

le—11=1

[Taxoguy HpORSEOLHYHO
{ sinme"'  meosmz-{2-41)—2 sinmz

@ =\grm = FESE
Orerona :
5 2ngsm_ I
Al s e
CaeqosaTeibHo, 3 S
s
R R

|lg—=1|=1"

Mpuwep 4. BoyHCIHTE HHTEMPAT
g _chzdz

EFIFE—1
=

2=

Pemenwe IMepeEwf choocof. 3HaMeHaTent (zL1pR -0

AONEHTECpAEHoll GYHKIHA 0CpallaeTcd B HyJlb B LBYX TOUKAX gy=—1,
z,—1, [MemAWEX BHYTPH KpYTa |2]==2. Paznomsy Ha OpOCICHIHG

npoly GYHKIHD
I
(z--1)% (e—1)
Yenoaeays JMHEHEOCTE AETErpAJE, NOTyHHM
g chz o 1 R chizigel 1 i chz -

Tk el et by e

Ly

1 o — e ———
= RZoT B Pl o4 P F R

e e e B
:z|'-=?(z' A |2f=—2 e
i > cha | R chz
= Sk g L g
5 EESTITAC T W CES T
|zf=2 1z1—2

K neppuy OBYW HOTErpalay fpHMeEseM HHTETDANBHYIO " opMYIY
Kowsd (1}
S r‘fu_z de —=2mi eh 1,
z—1
2

|=
chz ¥
= —frchil.
S z_l_ldd 3

e

o =2

§ 3] HHOTEFPASIBHAT GOPMYIA KON 45

Tpernfi # derpeprulll HHTErpaisl BHYHCIREM C TOMOMEIC GOpMyME (2):

o SN S
Q ERTT 2 = 2mi {ch 2) Lﬂ_i_-—z’mshl,
l&]=2
chz . 2t = :
S Wﬁgdz__gf((:hz) z=_1=:[ich1-
[E-E
OROHIATETEHG Oy IHM
iz e RS, el el SR | ;
SgizT'l}a(z—l}— B e
' e e i
_Emml_ 5 i =—p,

Bropof cnocof. [octposm ORPYMEOCTH Y H Yy C LEHTPAMH
B TOUKaX 2 — —1 W 23—=1 gocTamouzo MafhX paIHyCOB TAKHX, ST00H
OEPI#HOCTH He HNEpECEXANChE H LedHKoM JsWald B Epyre |2|=sS 2
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DyEkopi f(2) DpelcTABHM B TakoM BHIE.
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5 1) Paznomenue f(z) B OKPECTHOCTH TOHKH z;=1, 7. e. B Koasne
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HHMX npofeH
2z —3 | g e
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§ 7. Hyan dyaxupa. Hsoanposanasie ocoGuie Toukd

I. Hyanw fpysknnu [lyere Gyexnes f(2) aeadaeTed aHadHTH-
geckolil B Touke 2,. Touka 2, BA3HEBACTOA AydeM gyuiyud (2] nopadia
(MIIH KPamAocMu) #, ecTi BLINOJSEMOTCA YCAORUST

Flaa)=0, f' (z) =0, ..., [770 ) =0, '™ (z,) 5= 0.

Eenn n=1, t0 T0UK2 2; HASHBASICA TDOCTAIM INVIEM.

Toura 2o Mmo2de o moApko moede ROISEMER  AYAES N80 NOpARTRG
gy T (Z), gRotnmuaecion @ modrs 24, xoeda 8 Hexomopod  oxpecni-
HOCIME MO oAy UHeent MECD POssHiman

Fly=fz—2)" g (),
20e yEsILR (2} QRIIURLIRAS & monge 2y B 4 {2) 20
fpumep |. Hafitn uyny ©yeEnans f(2=14-cos2 n onpegeauTs
HY TIOPEIOE.
Pemenue [IpapasEnsad | (2) rydo, modydis cos2=—1, otkyma
2p=(2nt1m (p=0, £1, =2, ...)—fbyan panmoi Qvaxnes. [laice
Flnt-in]l=—sn{Za1)a=0
i [(2a 1) m] = —cor (2n+-1pa=1 20

CaenoBatednis;, TOURH Z,—{2an - 1jx (n=0 =1, +2 ..} =sogawrcs
nyJasMA BTOQOIO ACpATKa JaHHO diyHKmH:.

Mpumep 2. Hatith bvan (ysrmun §{2)—1—e® 0 onpereqnTs ox
NOpATKH.

Pemenue [lpapasrusaa [{z) \ynmo, Haljled HYIH 2, — Znmi
(n=0, =1, ...} diyaxuaw (). Hanee

A T S R i e e S

Hrar, [(Zamik=0, [ (2ami)==0, choemonatennHo, ToTRN 2, — 2o
fn=0, 21, + 2, ...) —npocTele BYVIH dyarnne F2)=1—g%

Mpuwep 2. Hafw nopstmok nyag Z,—0 D15 Pyenmm

=

Mo ==z

Pemenwne. Menossaya paznowmends QyERUME sinz B pag Ted-
JA0pA B OKPRCTEOCTH TOURH 2,— 0, momyumw

; z5 =8
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Torua f(2) —=&fp (2), rae @ (2] —QYERIAA, ANGNHTHUSCKA S B TOUKe 2o =0,
npituen 4 (1) =65= 0. Cregopareasho, Towxa z,—0 arisercs §ad Jad-
HOH (yHKOEH HyJew IIATOCO NOpafKa.

Mpruwep 4. Halita vyad dysxone f{z) =(2-1)2shz o onpege-
NHTE HX [OPHIKH.
. Pemenue Tlonaras f(z)=0, noayusy (z2-}-1)%sh ¢=0, orsyna
2i |- ]'T)O Hng sh2=0. Pemad 318 ypaBHends, HAXOgHM OyaH GyHE-
HHH [ (2):

e e LT T e ST
Ilvers 2—=—i, Torpa (2} MOEZO ObeiCTaBHTE B BHIE

[E)—=E+0P ¢ )

rag pyisnns @ (J=(z—i¥shz apugeTca 4HAINTHYECKOR B TOUKE 2 —

=—i, npuues m(— i =8ishi=—8snl==0. S ozHayaer, o
TOHES &—r—~1 BCTh YL TPeTRErD ITopsikKa, AHITOrHYHO IOKdIALIBASTC A,

UTO B T0HKE 2—( ABARETCA HyNEM TPETRErO mopajka. Meotezven Hy.du
g=igti (p=0, «xl, &+ 2, . ). [Ipouseogeas

[ () =6z (2 4-1)2shz 4 (22 -1 ch 2

B TOHRAX Z—=Fal OTAHTHA OF Byad. CoefozarelsHo, 2=—fmi—Bvau
OEREOT0 DOpEIxa. '

¥ enmepyiomnx @yHKuuA HalTH HYNW B OOPeISAHTh HX
MOpPsAKH: !

aliase i 6) () =225
222. a) f(5)=2sinz 6] fite) =22,
223. a) f(z)=1+chz 6) Hz)zﬁ—:ﬁ i

2240 a) f(z)={(z-+mi)she; B} fi{z)=rcaosz"
225. a) [(z)=(F +a*) (1 +e7); ©6) [{z)=cosz+chiz
Halitd mopsaox nyas z,—0 naa erenyownx dyHgsuil:

226, f(?)zlm 227, f (2] —gsimE _ plez,

928, [(z)— 228, f(z)=2{chz—1)- 2

z.‘i
SEmE
a0 (I —eos 22)2 : 3
230. f(z)— e et 231, j(z)=(e"—e®}In(l —2).
232. Fla)—2*(e* — 1).

233, f(2)=65in2® 4 23 (5 - 6).

3 M. J, Kpackos d ap.
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234. Touxa z, ApndeTcs HyJeM NOPANKE f 1A (pyHK-
HEH @{z) ¥ uHyieM nopaixa M Liasd Qyagone dh(z). Hewm
ABTAETCH TOYHA £y A DYHEILHH

: @2y

ﬂ} qJ(z}—FiP(Z}; ﬁ') T{E)"F(z); B] e

2 Hsoanupopanube ccofae Touk W, Touga 2, nasmBaeres
tacauposarAod ocodol modkod GyHKOHH f(2), eCan CYNIECTRYET OKpect-
tieTh 0 =2 |z —2; ) = B s70f Toukd (¢ HekmoueHHOH TOuKof 2.}, B Koo
poi [ (7] aBanMIEgEa, Kpowe CAMOH TOUEH 2=2,.

Toura z, HAGHBAETCH gemipauisol ocoGofd moedxod GyBERUEE | (2),
BLIE CYHECTRYET ROHeMubH npeled QyHRUHH [ (2Z) B TOuUKe Zy

Mpumep 5

Deobaz Touxa dyvarnmn f(2) ecrs 2,=0. Hucew

lim [ (2} = fip ot o
z—0 goslh 2

CIeloBaATeNRED, TOYKA 2, =1 CCTL WCTpAHHMAR ocofas TouKa.
Todka 2, Hashikdercs AomoooH QYHEOHE 7 (z), ecan lim §(2) =oo.

B &y
Han inceo wnadst mose 2, Gute nosocos dyrcgun F(z), Aeofixoduso
5 1
1 GOeHLEMmOoNAD, WOA6. AMd mota GuAa taes g dyrkiu oz} = f_ ” L
&

Touky 2z, RasnBAIOT AonofoH nopudsa o (n = 1) dyeRnmn [ ), eco

3Ta TOURA ABIASICE  HYJeM NOPHEIKA £ G0y HEDHn q:u{zjzf\m_ B

cayuae p==1 MADAMRC HA3LIEA0T I)OCTEM.
Tipumep G
; 1
I E= -
r | i
Ocofizn toara 2, —0. TTomowum 2=p&'%, Torga f(2)— - a-
o

BHIHO, TTO | [z} __p_-?’ OTEYEA CAcKver, uro | (2)! RecrpinntenHo Bos-

pactacT, Korga @ — U no motony aaxoiy. Caegopateasss, i f {z)=oo,
= —

S

T. & TMKA Zpe=0 vetn noaoc #rofd dynrnan. s yaRnHn @ (2} =8
Touka z,="{ SCTE HYJn TDETBErD NOpHEIKH, 4 3HaMT, 2,—0 apigercw
IOIIDEON TPETEOrD HOpRIED Silf [YARIRH f{z):F_

i RO WRGONE MOWRD Eg ASIEAOCH ROAMICOM. NOPANKG 1, gy
fiz) aeodxoduasto o doomaniien, WmOSs BuryiG [{2) Moseas Ghan nped-

i Pz

crien Mt 6 ande {{2}:%, eoe ynwiud @ (2} CREANIMUNAN § 10uKE

2o U ¢ (o) 20,

57 IV P¥HEONKE, H300HPOBAHHRBIE OCOBME TOYKH a7

MMpaumep ¥
sin 2
! {E_I=f——-

Btz 1

Dyruna f (£} wveer OBe OcoOHE TOUKH Z==—I 7 z=-1. Heemenyew
touky #——I1, Flpegctasmy f(z) & BHys i
sin z
z—1
'O =Grp
daeck
o sinm 2
RS
: Eind
ANANATHYHA B OWPRCTHOCTH ToUkd 2=—1, mopuues qm(—I}=—2—- =ELLE

CAeg0BaTelsHD, TOUEE 2= —1 ARiAeTcA JOFKPATHLIM TNOMOCOM  1aHHOH
yuKHg. ABAJCIHYED, SaNRCAB (GyHKDuwo f(2) o pEje

sinz
=
z—1
SHKMDY A8, 470 TOUKA 2==1 ecTh NpocTol NoJmc 3T0H dyuHenms,
Touga z, nazupaerca cyiuecmsesye ocofod mousod dyHELED [ (2).
eciM B TOUHe 2, (IYHKHHA f (2] He HMEeT Dpegedd HH KOHSUHOTO, HE
DeCKOHETHOTD.,
[Mpumep 8 Onpereants xapakrtep ocofoll touxu 2=—0 dyaxann

i
72
Fie)—e.
Pewmeaue Paccuotpiy mopegeude 1ol GVERNEH HA AelicTsHIENE
;

HOH ¥ MHEMOH ocHx. Ha geficreHTednHoR ocH Z2=—x H f(x}:gxx —
1

mpe & — 0. Ha wamoll oo z=iy i f{igh=¢ *° —0 ppr g — 0. Cas-
IOBATEARHO, Opeled f{z} ¢ muxe z=0 Ee cyMecToyer OW HoHed-
pad, i GeckonedHslfl. Touka 2—0 — cymecThenHo ocofas TouRa GyEK-
uni J {z).

OnpeaenuTs xapakrep ocofodl Touku z,—0 nam cae-
aywomuEx GyRKuH;

1 i |
235a ﬂ) ;ﬁ“‘—m, 6} e i ,2’3 ’ B} 8"3-'—2‘—‘-.1_‘.
—jionin
2
sin 2 shz
236. a) a1’ ) e ch

B
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HaiiTu ocobrle TOTKH H ONPEIEJHTL HX XAPAKTER ¥ Cle-
AYVIONIHE QYHKIAHE:

R e el

238. a) T 6) cos~.

29. 8) i ) et

240, a) egi; 6) zsiil—:;; B) zsh:—,
€ 008 1—

241, a) s s Ao R B) zelgz.

Mneior mMecro caegyione yTaepmIsins: ;

L. 118 mozo untofisl mouka Zp Guiaa yompasudod ocodod mougod egrire
quts f{Z), veoSrodusn u docmanionss, $Molst SODARICKSS pUsIoItente [ (2)
8 ORPECHIHOCHT mousi 2y HE codepisogao 2aagrol daonii,

2. g ffozo wimobel MUaD 2, G501 TOA0COM (PYEKHLY f{2), weofxp-
duMo U BOcHGmousED, $motsl 2AC0ANT HUCHD A0PANOROKOED prazdoncen f(2)
& ORPECTHANCITIL. 2y COOSDMCANG LU KONSHHOE UNCI0 GASHOS

fz) — ” +---+zc_‘;n—|-2 i (2 —2g}" (e 2 0).

H=1

Hauborpuwa w3 nogeonmeted omenesed y pastocnied 2 —z;, codepaen-
M{UXCA 8 SHOMEAQIEAN 4AsH08 eadanol wncmu pada Jlopaua, coenaddaem
¢ NOPAGKOM RoHcg.

3. Toura 2, mo20n @ mOAEKD MOP00 REARENICR CYMIECMAeHHO 0coBol
a0l diag gyseye foz), kol sroenat ancme e AopaAOBCROZD Poaio-
GUERIA 8 CRPECTIHOCTN Wiy Zp C00epacum OeonoHedso MA020 4iek0s,

Hpuwep 9. YCTAHOBHIE XapaxTep ocofiol TOURT 2;—0 dyikgun

e

flE= .

2 -

Pemenne Henomrsya pasiomeswe B pin Teftaopa mgaa fyax-
Ll £°° B OKPECTHOCTH TOUKH 2, —{, AodyiHM JOPAHOECKDE Dasinesys
DYHKERE f (Z) B OHpecTHOCTE HyJd

1 I f 7 ‘1
=" {1—ef)=—|1—[]1— R ] = '
to ==z [i—{1—4 52t 1]
e e z
5 BT ar \:__ _a_!_ﬁ_
] Lt i ¥
2o PA3IOMEHHE e CORS[KHT CIABNOE 9acTh. 1‘]93-1'03,1}-— TOUKA Eurlj
ARLAETCS] yerpaEaMoll ocebol TOTROMH.

5 7] H¥IM @YHENKN, HIONWPOBAHHBIE OCOBBIE TOUKH 69

TysKUpA f(2), Joonpefedeinas B Touke 2—0 eqdBunedl, T. e.

I—g®
Ol e eca 2=20,
I, ecin  z=0,

HELSETCA JHAAHTHUECKOH B B TogHe 2,=10.
[Ipuwep 0. Onpegeants Xapawtep ncoB0d To4KA 2,==0 DYHELAR

=

Pemennae Pasnaras dysxnumo cosz B opag Tefizopa mo crene-
Hin 2, HORYSHM JODAHUBCKOR PasAoMele MyEROHE [ (2) 8 ORpecTiOCTH
By

Lofgds vptil o et
FO=gig—gta—atm )=
1 1 1 g s
e S Skl e e e )
GE mA ez BTN

Paanomenre B pan Jflopasa dyHEEOHE f(2) § OkpecTHOCHH TOuKH 2, =0
CONS[RKHT HOHETHOE UHCHD 9A2HO0B © OTDHEATEIGLHMMH CIGHEHIME 2,
Ciienosateqbno, TOUKE 2, =0 ABIACTCA HDOMGCOM TIHTOID NoPagEa, Tak
KAK HAUOONBINHA [OKA83TeAE CTENEHH Y 2, COUSpMHAMNXCHA B 3uaMeHa-
TeJIAX HAeHOS rianuok uactxz paAxa Jlopauaz, pases marm.

Hpunep 1. Oupegenave Xapaxtep ocodof Toukd 2=1 dyErnomH

1
fa)=t—1ye L,

Pemenae HMenogrsys pasfomesie

a8

;3”=1+u+ﬁ

3
e

H noaaras = MOIYIHM JOp2HCBCKOR pasIomenne dyuxonn [ (2)

e
B OKPECTHOCTH TONEH Z,=l:

; 1 L i
R ol ) s : i
te=C=b|l vy tapor T a e }”]
1 1
e 1 T E—1)
o7 pasdOdenHe COTPIKAT GeckoHeHu0e VHOMECTED UYJeH0B ¢ OTpHIA-

TeIBULIVH ClemeHaMH z—1. ChnerobatedpBo, To9Ra 2,—=1 aeIferes
CYIICETECHED 0coB0H TouKOl Gyminy f (2).

=14Ez—D+ e

OnpefennTs XapakTep yRasaumbx ocobnx TOTeK:

I +tcosz 28—z 2
242, ZTIB" &g — k. 243, ZT—'—_EH’ 30=.L
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44, L z=0. 25 02 71
6. Cospr, Zy=—m 2T Dl o0, 7= 1.
i DOET i g e
950, ;—f—g A4t OB1 cds Seme S UL
252, 2sh -, 2,—0.

§ 8. Boiverpl. -Briancierne HuTerpator
€ NOMOIBBK} BRYETOR

TIyeTe T08KA 2, ECTh HIOAKPOBANHAR OCOMAR TOHKA dyHKILTH Fi
Broemon Qydsune [ (2} B Touke 2, HAZHBAETCH MHCAD, OG0SHATAE06
CHMBOJIONM Tes f (Zg) B OOpessisacMOE PaBeECTHOM

I £ ]
res f(zg) = 7 i) i) dz i)
1

(dpyree ofioanausesnn; res [,{‘ (2 2], resf.)

&=y

B3 Eayecrne HOHTY A8 ¥ MOEHD BEHTH OEDPVIHHCGCTE ¢ BEHTROM B TOTEE £ -
CTATHHNG MAI0MT DAJHYCA TAKDTO, '!TDﬁI:gI QKD VHEHOGCTE He BHXOIHAa 43
IPEAeIEl OBIACTH AHANATHYNOCTH dynkiuy [ (2) 1 Be cogepmana BHFTPH
Apyrax ocofsx todek dynxusn f(z). Buger dyHgiG paged Rosdsbimuen-
TY OpH MUHYC NEpBOH CTENSHH D IDDAHDBCKOM pasucwkenun | (z) @
OK[RCTHOCTYH TOUKH 2==24

res f {2y) =0 g {2}

BLTeT B yerpannyod ocofod Touke paren HY.IIO.
Ecid TouR4 2, ecTh HONKC A-T0 NOpiIkd dyEROAE f(z), 70

I I 3
fos F ) = gy M s () e~ @)
B cayzae npoctoro mommca (n==1)
res f (zg)=1lim [} {z} (z—z,)]. {4

&—rZg
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GI=1n & \oe—are—ap 4 &%
Hraxg,
. 2mab
= —(aﬂ— bg)::.-g'.

Broiunennss on SAVIOLIHE HHTETpPal6l.
e

; dx Yy
319, S——l___gmuﬂg O<p<1).

] :‘:x dx

390, cl o (0=<p<1).

s Bxdy
2o cost

32[. (p=1).

.pﬂ

..._ﬂﬂ (0
1—2p sin x| p=

322.

=p=1)

S0yl —c,.-- = ey 1



86 CSYRIKUMIT EOMNAEKCHOID DEFEMENHOMG [l

e ! ﬁ—I-cf:fls.\: (@ 1).
ﬂ[:]
2% ,5 ctg{xr—aldx (Im'a>=0).
325 2\.? SITL® X ;
2% Jo8+-btosy k= O
.
o S I_—F'gim, ¢ (0<<a<1)
o2 § m-ﬁmﬂ (0<<b<a)

§ 9. Jlorapugdmugeckni semer,
lpannun aprymenta. Teopema Pyure.

Jlozapushiumeckol nponsacdaod yurnnm [{2) nasupzeres dynrmua
@ (2), sBAAOMAACH DpoHAROIHCH O Aorapidnia YEEDOT f{z)

L

£

filar

Ocofzndd TOUEAMH DYEKUME 1 (2) MOPYT OLTE SOMLKO HVAN HAH 0COOLE
TOURE (hyHEDE [ (2), '

. Berrer AOTADHIMIYECKOE TROXIBoEOH (Y HELER iz} cTHOCHTENLHG
TOUKH, ARTSONCHO S 1Ty Tess DyHEIHE f (2), paBeR MOPSAKY HYA%, 4 oTHO-
CHTEILEA TO4KEE, HRHIOmelcs nonocoy GyEKkIHa [ (), — mopaggy Sroro
HOIIOCE €0 SHAKGM BHRYC.

Ilpusep 1. Hafitu srmers morapudmuuccsof nponapogaoh diyes-

¢ @) =ILuj @] =

Sl Z
LHH f[e)_—..z—_l_-—l OTHOCHTEARHO e Bviell o mommocos.,
. Peme Hie.  Jauas GVIKIHA  WMesT OCOCKOHEHOS  MIIOHKECTHD
OpoeThx ByaeR Z=kn (k=0 =1, =9 .} ¥ s uapuctoir nogos
2=— 1. @rcioza ¢

i

e e (e=0, £1, =2 ..} res g 1

2=k f (2] e A

I—Iaﬁ-;n BLIYETEl MOT2DUOMHYCCKHE NPOH3BONHBIY AdHHBIX
(YHEUHH OTHOCUTENBIO MX HYJIeH W NOAKCOR:

328. f(z) =22, 328. fiz)=cos3z.

£t

5 5] TPHHIMIT APTYMEHTA, TEOPEMA BYVIIE 37
Cos 2 P .
330. a) f{z)x...;_; 0) flz)=sinz.

Hyere dwukusn f{2)=£0 4HaIHTHUHA BO BeeX TOUEAX aMEHYTOCD
koHiypa C. Bemnuna
1 ™ r z
E O

HAZLIBACTCH  JA02aplisuuecku st Swupnion  hyskgan f{2) oTHOCHTEORHO
SEVMKHYTODO RonTypa . |

Teopema o norapHEOGYETICCEOM B TeTe. Tyonn pysigd
Fl2) neagenes CRGUIMUHecOn § saxsagmold odlaomn D, gpose gKopeupaso
WO AONGONE, 1 pe apaxane O SMon ofligotll HE GMESM R RIS, s
notiocog, Toeda poswocms  Mepedy uuclos rgacd o powocos fiz) e D
NOASUITIGHRY £ty nopadiasy, Gydam padia A0ZGpEdiMIRECHIAY SMUSnTy
ity {2} ommocnmensHn SeRsHymoss oamgpd O

PR R e
%S o =N =P,

5

efe N — uucro e f(g) & 2, P — wucie noswosod fiz) e D,
Jlorapadmiiecknd BHUCT MOOTOUAEH:

it
= 3!
Qe (B = 2, ap2t
o=
OTHOCHTCALIG ENHTYRA C pased 9HCTy HYJIeH 310ro Morowiena (o yge-
TOM HX KpaTHocTH) B 0fTactx [, erpanndeniodl moaTypon O
Mpuwep 2. Haite gorapmipmudecend Bamor dymnsoue f(z) =

h oz
=~ F— OTHOCHTeNBHED EoRTYDA € 2 [=8&.
cl.&:_ ;
PemedEe. Haxoixn Byns 2p dyaxkngn [(2). Odag sroro pemaex
ypserenue c¢hiz=0 max ¢Ffe7=0. Janucae noCIcjECE ypabnense

B BHge effe=—— ], pafigen ¥2=Tn{— j={2k-p 1), Tax ure =
gk .
=‘£_"’£_|__1 i (g=0, =1, 22 ..} (sce #AyIg npoctme). HiAf Haxox-

HeHM DOJMCOS  OWHEKHEE f (2} pemaen  YpaeHeHRe el —1—0
i1, Hmeew tz—Llnl=2mm, z,=3wmnim=0 =1, =2, . ).
B pyre 2= 8 maxonarcd HYaH

zkzi’k;l ok (f=0, 21, 2, —3)

W IpocThie ModTiocL
e T {m="0, +1)

dyngnme [ (z), Hucno Byae N =86, upcao nogmeoe P=3. Cie-

JOBATE b HO, : Wi :
ot il de—=06—3=3.
2t S [

jEfme



fates PYHIUNE KOMIOAEKCHOTO TIEPEMEHHOTD ra, 1

Mpumep 3. Hafiva aorapubMaTeckuil snder Py HKI MY

1 -j-z2
fE) =
I —ecos 2nz
OTHOCHTENEHD OKPVIKHOCTH || 2 =5,

Pemezue Mogaran 1-122—10, maxonsm zsa TPOCTHX  Hva
l'byIIKEpH [iE) oy =i, @y==1. TTosaras | —oos9nz—0, Hafinew momocs
GyBEDEE fi2): 2, —n, n=—0, + I, =2 ... KpaTHooth nonmcos. k—2.

KDyre (2 <7 JNAHHAR QVEXHAH UMERT 1B TPOCTHIX HYIM
 =—{, Gy=1i H ek IBYKPATHEY O0/OCOE

=3 m= 8 =, 20,z 2 —2 23
Mrag, N=2 1 P—7. B cudy 7Teopame 0 aorapadmiuscciom soiere
nOIydaey, 10 NordpHOMEUECKHE DT dann0d OyHKLER f(2) orEocd
TesbiH0 OKPYRHEOCTH |2 | =5 Gyaer pazen '

oh P b
le S 70 de=8- 7.0 18

B creayomux sanayax mafiTH AOTapubMITICCKIE BEITETH
Aauneis DYPKIAE OTHOCHTEABHO YKA3aHHBIX KOHTYPOB:

%Lfmzﬁ%. C: |z|=2,
332, f(z)=cosz-lsinz, e el — 1
333. f(2)= (¢ —2, C:|z|=8.
334, f{z)==thz, £1z]=8.
335, () =1tg%, €1 | 2|8,
336. f{z)=1—th?z, G fai=—2.

4 [fpuunun aprymenta Joapubunsessnd sanem P

i (z)A OMUOCUTEARAO  GUAKHIITGED  Kodmyp C paser  Apupasenine

A Arg flz) apayseniia f(2) npe obso0ds goamypa C, detennomy wr 2w
I ¢ @ 1

§“L; é f{n’—) dz:E[: ﬂ.c Argf ﬂ&]

CaeI0BaTelbig, DASHOCTE MEKQY HACAOM HYaeil B MOJ0CoB yannn
f2), sarmouennnx B oGTacty D, pasna

1
— A _Arg e
o A Arg f 2),

Hpyravu crosaw, pasuocte N — P pasea gueay 0fOPOTOR, KoTo-
PEle COBCPUIZRT b [VOCKOCTH W BEKTOp, HAYHUH M3 Todks ©—0 B Touxy
w—f(2), Korha ToYKa ¢ OnNACHMbBacT EORLYS C (umcso nBOPOTOR CUH-
TARTed NOAGRHTGIRHEM, 80l BEKTOD BRAULACTCRA MPOTHE Y4C0BON CT ek,
H OTPHUATEILEEIM B DPOTHBONOAOMHOM Caydas)

J“I.ll—j:i‘=

& 0] IPMHELNT APIYMEHTA. TEOPEMA PYIIE 85

B wacTiion coywmac, Horia GWHEDHA w==f (7] HBJAeTCH AHAIUTHYE-
crod B oofaactd L) B Ha e rpapkue C, Ha KoTopoHd oOHa He obpaliaercH
B EYJb, JOTAPHMEIeCKHH BRiger j(2) oTHOCHTeTREO € Mael UHCAO HY-
aeh fiz} 5 DY, Rmoropoe papuo mamedendw Argf(z) npu olxoge kom-
Typa U, ieaennomy ua 2m:

: 5 £e dz:ili Ap Arg fle)=N.

i ) Fi2)
i
BTo mMeeT MeeTo, HailpIMep, A7 mEorosmeRa @, {z)= E a2k
=ik

Opumep 4. Hafite uncho xopued B HpaBGH  NOJYILIOCKOCTH
Re 2 =0 ypapHerusz

GR)=e 2t 122 8 —1=0.

PemeHue B culy npHumuia APTyMeuTa HHCIO Hyfel BHYTPH

koRTypa € pasHo :
1
N -_E AC Arg Q5 I:Z),

rjie KoHTyp O COCTOWT H3 MOIVOEPYRHOCTE Lot (2(=FK, Rez=0, u
e JMAMETPE HA MHHMol ocH; paizuyc M CUKTAEM CTONL GOMLINM, Y10
BCE HYJH MHOPOYJeRs (J {(2), HAXORSMHCCR B NpaBoll DOAYIIOCEOCTH,
NonaganT BUyTPh NONvKpyra |2 <0 R, Rez=0. Hueem

GE=21+ 5 +E—5—3)-

Oremopa
ol i B e
Arg O (z) = Arg [2 '."l+'§' -—'2*'2"_374'"'55_']'_
{ 1 2 8 14
— AL B T ) Lahbel o e e T
= Ajgz [Alg\l—l— 2 +23 P zb}l—
i 2 8 s

et i s R e
=h g Argll\i—|— ST e

[papaiense apryueata (Jp (2) Opd ofXode 6 NONCHHTEILHOM HATdd-
JeHHH MORYORpYRHCCTH Cp GYLET pasHo

PR
Ap, ATEU; (B) =oAc Argz-- A Arg ||\1 i e e

Tlepefizes B 370V DEBEHCTEG K Opeiesy npa f— oo:
tiin A, An 2] =
e CR e s (3

> ; T e
ST LTy gl R s - SR 1 O e By B i B VRS PR Ko
R B J;g_.c., Cr g'\l e 26



g0 DYHIKHHY KOMITAEKCHOMD ITEFEMEHHOTO [T 1

062 npegess & DpEBod Tacti CYLLECTEYIOT H DABHLL COUTBETCTBEHHO
lim Acﬁ_ﬂirgz;n,

R —=rca

2 ! i Sl I

lim A. Arg ! b e e e —
Rin;le i & '\I+ :rE T 26/] ¢

Taxrw ofpazou,
lim An Arg - (2) = 5.
Eerin R & 0s (@)

[Iyetr. Temepn muea 2 JEBIGKETCR [0 MUKMOH ocH o7 2—iR mo

z2=—iR. loaomnm 2=if, —R=—F=R. Torza
s (i) =u (f) v (=20 — 1 (5 —2F— &),
OTK Y18
i e i
{v=ﬁr--2i-"_—8.f. {0

20 — NADAMETOHYSCKHe YDABHEHHS JHLHH, KOTODYID ONHCHDAET TOUKA
@—0y [z) B OAOCKOCTH (4, ©U), KOQ@a TOUKA 2 TpoGerser MHEEMYIG OCb
CREpAY BHHA. Mg NOCTPORHMA STON MHEEG HARTew J04KH 08 Lepeceve
HRA'C KOODIHUATHLME ocsimk G B Ouv. [pupasddae u u o HyDo, uoay-
OHM COOTHBETCTROHHED

tf— 1=0 Han L= |, 2

BB =0 nam = 2 (=10 (3)

JAMETHM, UT0 ypapuenud (2], {3} ue EMzoT 0fImEE Kopued {Teficrni-
TENLHEIX), JAK 910 MROTOUAEH (4 (7} He Hweer HyIeH 0a MEEMOHR oo
Cilenosatenb o, TpHMedeRle TPHARNOA HPTYMEETS K ROHTVpY O 3aK0HHO.
Kopun ypasmenuti (2] u (3] pachonarae B Nopagxe yOARaEma, T e,
B OOpARe  O0XQ4d  KOHTYDA, B HAXOQHM COOTBRTCTHYIOHIHE Sifade
HMS 4 H u

e i i v
= 15 O
I 1 s
2 1 g -4
3 ] |‘—l L)
| o
4 —| ‘ (@] g
A sl @
| :

& g OPHHELHI APTYMEHTA, TEQRPEMA PYVIIE 91

Hanes i
lim =+ o, Tim g — - aa,
s e t— Tt

STH TaHARE (OIBOIRI0T MOCTPOATE HHTEPECVRIIVR (ac augmo (pac. 11).
M3 pue, 11 shapo, uro mexTop @={); (2} NOBEPHETCA Ha Yoo @ —ox

i

Pae. I,

B OTPHLATEILEOM HaNpaBIeHAH. CUeN0BaTeILED,
.'J\C :&Tg Q:-. (Z) =R —— ST :2:1',
OTKYA3 UHeno Hydel B Apasoli nOIyNII0RKDCTH OyieT paBHo
2n
e e
2m
TMpuawep 5 Halty aucao wopuci FpasBenns
Qs (g) =222~ 5=0
B TPABDE TOIYTIOCKOCTH.
Pedrenne, Broupasyw wontyp €, Kak yKazano B npmwepe 4,
Torga ;

aCR Arg (7)== ACR Arg (2 — Bz — ) =

{ A
i 7 i e Pl L
__\CR Arg [z ,\\1 o zﬂ.‘J
=7, Argzt A, Amg (12 By
“Cp Coates | TR

! 2 i
=T -]-Q.C;?Arg 'f.\]_?a'“f?)'_'?ﬂ HpH R — oo,

Moaaraen #=if (— R ={=="R). Torza
Qs ()= (f) 4 iv (f) = — 5-1-1 (— &7 — 28),



g2 DYHKLHE KOMAJEKCHOIO OEPEMEHHOTO T I
GTKYIA
o
v —f (f519),

Tax xag #-£0, ™0 NOpEMEHEHWe NPUMNKOA APTYMRHIA 2aKOHHD
(2 (2} =3 mHumOD OcH ue Bueet Hyaeh). JTa mEARA-—DpaMan (pEs. 12).
Bextop w=0, (2) jeszer nosupor B or-

i PHLATEIBHON HalpasaeHid H4 0N pa-
mHAH. JHAYHT,
A-_Arg O @) — Ta—n=>06n
r o ATEQ (@)
i #

6

N=—= =3
21 ;

T. 8 Jauioe  YpPABHEHHE HMERT TpE

-5 7 7
5 HOPIA B Opasod OO0y N/0CKDCTH,
Mg crenyionux ypapHeHu
Puc. 12.* OTIPENEIHTs YHCTO KOPHER B pa-

BEOH NOAVILIOCKOCTH:

837, 20225 L3 2 L2 1),

838, 28 —2z—5={. 330, 28 422 LR=0,

340, 228 —22 —T7z-5=0,

341, 285zt —5=10. 342, 2o L]0,

Teopema Pymwe. Myons dynsguu f(2) u @z, anatumusecsie
8 saMuHymoid  oftaemnd D, ocpamisexsod goumyposm ©, 80 fcex mongar
SHI0EG KORMYpG yoostemsnprion wepasercmey ' 2 | =g (&) | Tomda us
cymae F(2)=f{2)-q () u dgucnus F2) wsacomn & obioemy D odura-

KOGOE HUCAD HYAZU) (S YHETOM HX KDATHOCTH).
Hpumep 6 Haliu wucio wyaeil dyarnum

Flz)=—=z—da5 12|
BHYTPH EIMHHTHOTO KpyTa |z < 1.

Pemesne. Ipencrasuw dysxuno F (2) B Bute cymme IEVX VER-
mail f{z) u @ (2), KOTOpHIE ERIfepeM, HADPEMEp, Taw:

fQ=—17, o@)=2iz_L.
Torgs Ha oxpy=uocts |2 |=1 Gygen uwers
@ |=[—4# |=4,
lo@|I=[#+2—1]|<|B|-+|2|+1=3
HMrak, ma rpanmue [2}=1 xpyra BL;JFIO.‘I-[;T-STE!T‘CH uepasencTeo [fiz) | =

== | iz} . Dyusnpa [(z)=-— 4% usmceT MATHEpaTHEDY ‘Hydb B Hayamue
xoopiuHar. B cuay teopeMel Pyme dweEmma

fR=tatel =010 ta-1

& 9] NPHHLIMIT APFYMEHTA. TEQPEMA B¥IIR 93

AmetT B Kpyre 2 <= 1 naze Hyded. 3aMeTHM, YTO BOSMOMNEH B Ipyroi
safop diyHRIEH F{Z) ¥ @ (2), AanpHMep, TaKoH: '

Flay=28—45, ¢ —2—1,

Tipumep 7. OOpRIRTHTE YHCAO KODhel ypasHeHEAs
2 —fz10=0
BHYTpH kpyra |2| < 1. {
Peumenue [Monomnm, Hanpenep, fzl=10 n q (=28 —6z. Ha
ORDYIKHORTH [ 2 (=1 Hueen

[fi2) =10, |wiz) =28—62|=|cb|-B|z|=T.
Hrag, no peex Tod9kax oxpymNOCTH | 2| =1 BHOOAHASTCH [EDAREHCTEOD
[(&) | =g Pyuxnmua [(z)=10 =e nmeer HyJell BAYTPH HOYTLE
2 =1, a smpaupT, @0 Teopeme Pyie, He uwmeer HyJIeE H (iyHKUHA
6 — fiz - 10, .
[loaesyace Teopemol Pyme, nafiTi YACH0 KOPHEA HaHHEIX
VpasHenufi B yRASAHHNIX O§J3CTAK:

M3 A st gy o
344, 22 1==0, fel=c
345, 26 122 11—, T2l 2,
346, 2 -62--10=10, bzt =]

347, 2721 — 182+ 10=0, [ 1.
348, 28 —B2f—2P L 20, |2 = 1.

Mpuwmep 8. Cromero Kopieh vpaoHeHHA
2Bzt |0 )

HAXOJHTCH B Komele [ =2z < 27

Pemenue. Ilyers N —useno xopHeH ypasmerms (4) B xoanme
Llz| =2 Torma W=N—N, eie N, —uucao kopsell ypaprcrus 4)
B Epyre [2] =1, N, —udcio =opued ypaBEeHus (4) 1 mpyre |2 =9
(N3 == Wq). Herpyano Buiets, uro Ha oxpymeocrs 2| —1 ypasgpenue
(1) Kopnel He dmeer; ecan [2]=1, To |2 B2l 1| =3

Mg Haxampesus Ny sospmey | (2)=— 5z, ¢ (@) ==2*-- 1. Ha oxpyx-
HoetH |zl—=1 nweenm Fiz)|= @iz, 7ax kax |f@@)!l=|—5z =35,
IR = 11|= |z 1=2 dyarumn f(z)——5z 5 xpyre [z = |
HMECT OOHH HYJb, Clegosamenpio, N;—1.

LA Haxomerns Ny possves f(zl==2% @ (2)=1--52. IHa orpyx-
HOCTH (2 |=2 umesm ' (&) =g @), Tam maw | Fiz)l— 2t )—2¢ =15,
|ple)j=|1—582[==1+4b z|=1]. Gyuguns f[(z)=—2 mcer uernpe
KUpHs B Kpyre 'z <= 2, u, cnegoBaTenknn, N,— 4.

! [-lf{lt‘.l'lt} KopHeR ypasuepnda (4] 5 Homsne I =2 |2| <2 Gymer N =
=4—t=4.



G4 CYHELHE KOMOJAEECHOrD HEPEMENIOCO fra 1

B caeayomux samavax OnpeledHTh KOJHUECTBO KOpileH
JAAUHLIX YDABHCHUE B VEASAHHBIX KOJILIAXN!

349, 4zt — 2923 | 2R —(, 2= |z2]=5

350. £7—bzt |2t 2=0, L

381, 28 —8z L [0=0, V=t |2|<=5.
Hpuwep 9 Haiith uucso kopmelt  ypasHenH:
28 gaf =, rag D=—a=—gl,
B eduHHuHON Epyre lz| =1
Pememue [Noaomnw f(z=2*u @@ =—a= Ha oxpymeocrs
|2 =1 mseen
|Fla) =]z fr=1,
|pie), =l—ael=alef|=g| e’ —ae¥ = ae = |

B cuay yenornld —1=x=—1n0="a<¢gL
Wraw, (2} = |p(z}|, ecm lzl=1. ®yugima f@E)=2 5 kpyre
|2 | = 1 myeer gpyKpaTHNE KOPEER B Hauale kooprinar, Caciosateibio,
no Teopewe Pyme ucxogHoe ypapHenns 1 Kpyre |2 == 1 nwmeer gEa
KOPHA.
3ameuanne PaccuoTped JeHCTBETRARREYE (ynkudio F(x)=
=x2—qge¥. J1a pyUEDHA Ha oTpeske — l=r=1 nenpepuieHa. Kpoue
10TO, :
Fl—l)=1—ge1 =0, TaK Kak O =gel e 2=,
Flli=—a=0,

Fi{ly=1—qge =0, TAK Rag & =T el

Taxmy ofpasos, Ha EOHuzx oTpeskos — l==x=0 0 D=x=1 dyax
nEa F{x) IpuHMKaeT SpaucHHd pasHME SHAHOE. (MCIODd CASIVET, ©ro
AdHHoe VpasHekHe B Epyre |2|="1 AMeer 1Ba [efiCTBHTEJLELIX EKOpHA
pASHHX ShaE0B.

B enegylomux sagadax onpeleanTs YHea0 KopHel JaHabx
YpaBHeHHH B Ykasanieix o6JacTax:

352, #r—z G>1} 2|l
R
853. ¢ =un2", rge n— HaTYpaILNOE YHCAO U |aL:>%;,
lzi=< R,
364, 2—cosz=0, Lz} 2,
386, 2*—sinz—=0, |z|=m.
3ab. #22-Lchiz=0, |z|<0,5.
357. chz=2"—4z, |z|<<1.
358, =4z, |2| < L.

§ 10 KOHTOPMHLLIE OTOLPAMKERNA a5

MDpuwmep 0. Hafita nuene sepuefi  ypasHenKs
.;I.—Z—E'-g=0, ?n} 1:

B npapoll moaymioerocTn Rez = 0.

Peme iy e PaccyoTpioM KOBTY P, COCTABIERHEH Ha otpeska [—IR, iR]
H mpanoil nodvokpymioctH z|=FR. llonomeu f{E=z2—L ¥ @) =
= ¢ %. Ha orpesre '[— iR, iR]. rae z=1y, unmeen
@ = fe—A =V R ==k,
g [=(r*|=[e¥|=1,

i cnepoRateaeio, |fi2) | =@
Ha moayorpys-octh (2 |=K, roe Rez=x=0 npa JocraToyse

Southinon R (R == & - 1), nveen |f (2} ! = g @) [, max kag
[F@)|=2—4|=|2|—h=R—4 =1,
gl | =8| =fe Z | =| ¥l | —a® | g ¥ | {x = 0).

[To Teopexe Pyme auyTpE VEIIAEHOTO KONTYPA NDH KAk yroguo Ooasuiou
B jandoe  ypaBHenHs Ryesl STOIREO0 Ae KORHEH, CKOARKG HX Hiee
ypasienke j(Z)=z—Ai=0, 7. & onHs Hopems. A 3aaUHT, W DO Brel
Apapoil BOJYIIOCKOCTH JAUN0GE YDABHEHHS KMEeT eIHHCTECHHEN EOPEHE.

359. [lokasare, wto ypabHedme 2¢ °=1, rae L= 1,
UMEEeT B GIHEHIHOM Kpyre |z == | CIHHUCTBEHHLH jefcTnu-
TeAbHEH H NOAKHE eIsHRI KOPeHb.

360. [lokazark, uro vpapnuenne [ -z Foz"=0, rie n—
HATYpAIbPOC THCIO, HOMBLINeE efHHKNEL, NTPH BCAROM o HMEET
B Kpyre |#|==2, Mo Kpalned mepe, OLHH KODEH.

361, Tlyern fiz) 4 @ (z)—dVYHEUHE AHAINTHISCKHE B He-
KOTOPOH OKPEecTHOCTH TOUKH @, C— KPYT € [ENTPOM B TOYKe
@ TAKOH, 9T0 BAOJNL OKDYMHOCTH 3TOTO Kpyla HMESM

(efiz) | = B2y | = r.

Tlokazars, uro ypasmenue F(2)—z—a—cf (2)—Pp(2) =0
umeer BoyTpn kpyra C odHH H TQALE0 OIHI KOPEHD.

§ 10. Kougopmunie oTobpameHus

Crofpaxerne =7 {2}, coXpauslles YIJE MEKLY JHHHAME, HA3H -
EaeTCA Kodgmopsuoiyd, Beldw Ops 310M  COXpasserea H HARpEBlenHe o1
CYETR YIAGB, TO TAKOE OTOODAMEHUEC HASLIBAETCH HONFSpMHBM omoSpad-
aentem nepaoae poda ).

#) Kongopminoe orofipamestes, TPE KOTOPOM YTAL COXPANHIUTCE TOIL-
K0 M0 afcodoTHOR Deduikie, [0 H3VMenfercd HANPABJCEHE OTCYeTa Ha
ApOTHBOTOI0MEDE, HASEEACTER CORPOTHHLMN OMIOREMEHUEH GMe020 Poda.



a6 DYUKNHE KOMIOAEKCHOTO TTEREMEHHOTO e 1

Orofiparenie © =7 (2} vaselisaercn Kondopuisin B odiacts D, ecan
0i0 KONQOPMES B Kamaoi Touxe stoi ofdacrn, J0d Toro 9To0H oTodpa-
mexHe w—/] (2} Oua0 KoHDOpMHLIM B 060acTH [, HeofXOlHMO W 10CTa-
TOuRD, 4100H B8 O GyHKOHA @= (7) 0612 aHAJTHTHEHA H 68 IPOHBBEOLHA
F (2} Gbuta OoTARUHA O HyJd.

Ofmue TeopeME TEOPHH KOBQOPMHLE
oTOoOpamennt

I. CyolecTByer aHamuTHYecKad OvHKUMA @=F(2), orobpamamman
B3AHMHD CIHOSHAYHO H KORpOIMHO CIHY ONHOCERIEYI0 IIOCKYH 00JaCTE
D wa ppyryic G, ecad TOALKQ HA 0dHa W3 THX ofiactell ke cosliagaer
co Beel MIOCKOCTBIO € OOHOH BHKIIONEHIOH TOUKOH WK BCEH pacii
peHHON ILMOCKOCTRID (Teopena Pinanal,

Hneeron d2ckodedroe MEOMGECTED AHAMHTHIECKNY DYHKIER, OCyHIECT-
paAgoEX oTobpdamenne obaacri [0 na ofnacte . Egksereesdocrs o1o-
Opazcaroiell DVEROHN @w-={ (z} Oyier ofecheysid, ecid OoTpedoBarh,
yrOdnl BEINOMHANOCE OFHO H3 YCAOBHI:

g} samannas vO4Ka 2, ofdactd [ nepelnma B O3alaHHVI0 TOMKY @l
obaactE O, a8 JAEEHA, BRXOAALlAA W3 2, UOBEpHYAACE Ha Baudbid yoog
m (g = f (Zg), are " {2) —a};

} TouKa z, ofsactH I) # Touxa g; CPAHEOE y OSSN COOTEETCT:
EEHHO B TOUKY i, ofgacTH G H B Touky @y rpakmmm U [@g=f {2,
wh = (&)

B) TPH TPaHHUHEE TOUKE 2, &, Zp OOfdctd [} nepenunid B TpH rpa-
HHMBEE TOSKH @y, W, @ odmaers G [y =T (21). we =7 {#), wea=[(24)].

B chyuasx §) u g} yHROAa [ (2} TIpefnondrseTcd Helpe pRIBHOH B
ZaMKnyToR ofaacTH DL

II. Ilpnuuwn p3aHMIO OJHOANAUHOTO COOTEETCTERA
rpaHnno. Hyers ofgact O Orpannyens raagkyy HaAfR KYCO9HO-TIALKHY
konTypon . Ilyore dvuknng @ =f(z), agaIuTEUcCKas b D ¥ ma g,
oTofpadaer KouTyp § Ha HeKoTopull Xortyp T, orpaiHunpaomun ofracts
(G, TpHUEM KOrgAa TOHKa 2 O0XOIHT KOHTYD 7 TaK, 4I0 ofnacte D ge-
TASTCA CJAEBA, COOTBETCTBYIONAH TOouxa @ odxoxut kontyp T orax, smo
oBmacrs G TAKME OCTAETCH ciesd. [orza ofmacte [} o nomolibi yeEi-
uME =/ (Z) 0roipasHTes B3ANMHO OIHOSHAYRO K KOHPODPMED Ha 084acTs (7.

I Opaauun ¢uuvmerprn. [ycre ofmacts [}, cofepmaiias
B COCTABE CBOSH TPANHILL AEKOTODLIE NpAMOARRSfLA OTpesok 3 (Konsy-
HOH HJAW DECHKOHETHOE IAHELY, OTODpAKAeTCA OyHEuMeld w =7 {z} Ha
obRacts O Tax, UT0 v NEpeXONHT B ODAMOIHHEHELH oTpe3ox I, Bxomz-
il B PpARMGY 00mactd {pae, 13). (6o3xadsy  COOTESTCTREHHED depes |/
v L mpsuiie, Ha koTopmd Jemar orpessn oy on UL Tlprooyn cidserpri
VTHEPXRAET: eCTd QVEEUNA ©—f (z) anaanTauia b oaacty D, a rakse
BO DCeX BHYTPEHHHX TOUKax FpaHHUHORD OTQR3H2 ¥, TO 574 MYHKOIHA
aHAMNTHUIA Taxse B ofdacrs D, chuserprunof c [} OTHOCHTEILHO
npamol f, H obIagzasT Tem CE0oHCTEOW, 9r0. JMEOOHR Be TOYKH 2] H 2
(M3 WOTOPHX ONHA ASHHT B [, CHMMETpHuNsle oTHOCHTEdRHO [, o10fpa-
ucalOTeS B TOUKH @y H &Yy, CHMMETDHWILIE OTHOCHTENRNO Opawvof L.

Mpawep 1. B ofnacty D, orpagnyensod KOUTYROM P

Kl 2y =0,

e

I S

A i
o =

& 10 KOHGOPMHBIE OTOBPRAMEHE . 97

3afaHa QyHKIIA
=3z 1.

B kaxyio 0fascrs DepefifeT D OpH OTODPAMEHHN, OCYMECTRITaMoN STOH
Py HRIHEN?
Pemernne [lyers z=xtiy, @w=gu-fo. Torga cooTHoWEHHE
w= 3 mepenEmeTes B BAge #--iv=3r-Hi (3y--1), rtag gro u—3%,
o 1
et

Kouryp y orobpamasted B KOHTYD 13

g=3y—1. Orciona x:%, 4=

faut2  fp—142 I
st A S e SRy e Lt
7 e 3

N

=0 wman (u—3F+(o— 1]329;

T. B, OK[YMOOCTL padmyca 3 ¢ uearpom B touke Af {3, 1) Toaowm-
TOALHOE EATPABASHHE O0X002 KOHTYPA Y COUTBETCTBYET NOMDHN TelbHOMY
HAUPABRNEHAD 005053  KOH-
typa I'. B srom momHO yie-
TATRCA, JATAB KOHTY[E Iapa-
MéTpHL]ECE{HM?I YRaBHe R ML

v: x=l-cosq g—sin,
0= q-22m,
Pi u=3-13cosq,

o=3sinp—1, 0 ==
COrAAcHD NPHHIENY B3aUMHO
DEHOSHAYAOTO  COOTEETCTBHA
rpasnn ofgacth D orodpasnT-
Cf B 0GJ40Th (-BHYTDOHHDCTE
OKPYEHROCTH,  OrpaHHYeHHod
koHTypom I,
HTa OAHD IPOREPHTE EHLE
W Tak; BSATE JKODYH TOUKY
z2D W ouafitn ee ofipas Opx
orodpancHdn =232 |-i. Ha-
iLpHLEp, Touka =1 NepexoidT B TOUKY @=3--{, KOTOpAs HAXORHTCA
sHyTpd Koatypa I'. ;
lpuvep 2. Jdanu woun 2 —2-L 50 # 2, =32, CHMMETHHYHER
T

i
OTHOCHTERbRG Npawmod y=x. [lokasars, uro QyEKHHA ®—e = 2 Hope-
DOEHT 2; H 2, B 704KH @, —3— % w wy,—2-—3 CcHMMeIpHUHEE OTHO-
CHTBIBND HpAMON = — X

Pue. 13,

Pemeaue [erpysio OpoEepHTs, UTO HYHKIHH @ =g 2 oo
i 1
Al
BpaxcaeT NpAMYI0 y=—4X B ODAMYID g ——X. Oyhxung @ =g . %z ana

AETHOHA BoOLY. B CHAY NPHHOERS CHMMETPHE TOHRH 2, —=2-f-30 H 2=
— 319, cHMMETPHHILE OTHOCHIEIRED APaMol y=—=x, TepeiinyT & FOUKH
Wy — 3 —2 0 w,—2— 3, CHMMETOH4HbE OTHOCHTENBHO NPAMOH = —k.

4 M, JA. Kpacwos ® Ap.



a8 DVHEITHA KOMITTEKCHIOND TTEPEMEHHOTO fEJE I

KonpopMube oToGpaKedusa, OCYHIeCTEASEMEE
SOEMEHTAPDHBIMHE BYHKUHAMHE

JinEefigasg Oy ERL A 4. JlugeiiHag dyarnug w=az--0, rie g
1 b—OCTOARERE KOMTMeKCHEe gueas (@ 220}, ocvmecTBIfe! Kordopu-
hoe OToOpaienHe OOMHDH DJOCKOUTH 2 Ha NOINYIO [LIOCKOCTH @, T4K
KK NpH JIo0oM z uaeen =g 2k,

LaCcTHLIE CyHau:

1. w=z45h (i)
OCYIIECTRANRT HPEoBpAsOREHNS N8P RIRHOTO TepeHoCE,
2. w—gl%z, (2)

Poe of— JeHCTBHTEMBHOS YHCAO, OCYTECTBIsST mpeofpasoBaune nosopoTa
BOKPYT Eavaia KOOPIRRAT Ha Yroga o.

3. wW=rz, ! (2}
rig r-— JEHCTRATENLHOS MOMMENTRILHGE OHCI0, OSyHEGrsaser npecbnpa-
sobAHNe AOT00HT © HeETROM O0J00HS B mauase Koopguuar, r — HosddH-

IHeHT nogodud.

£ Oﬁumﬁ caygall auHeiHoTO oTOBNA-
@ FHEHHA

Lo e—geLh, roe a—re,  {4)
l/’ OCVIIECTOIACTCH DYTCK IIDCICHIBATONA
o 4 EOTO TpiMedeand: 1) nmosopora oxpad
l\(/ﬁ ~ s £ Hadaga KOOpAHHAT Ka yroa o 2} npe-
o L i O0pA30BREH HOL00HA ¢ IEHTROM DOgo-
b Gusl, B Hauade KODPLUEAT W Hozd-
GHINEATON MOIO0HA, PpABHEM v, 3]
L NapaizledbHOro fAepeHota © TOMONIEK
=i BeKTOPE, COOTBETCTEYIOMErD KOMiljioKe-

HOMY HuCIy b.

Omeriy, u9T0 JuHeliHoe Dpeofipd-
S0EAHEE OCTAEIRET HENOIBHIKHHIMH IBG

5
4 3 TOUKH 2y =0 U Z,—

b
T Tlpn g=1

AMIYOEeN 2, =00, T. &, B STOM &Iydae

068 HeNaIBHANILE TOSKH COBIATAI0T.
Tlpuwep 3. Hafita Jgueefinyio
Pre. 14, D¥HELMIO, 0TOOQAMKAIODIVIO TREVIOTRHIE
¢ BepmiEaMu B touxax U, 1, { B mao-
CHOCTH 2 #d DogolHED eMy TpeyrodsHii ¢ BepuiRrEasu O, 2, 141 B

AAIOCKOCTH @

Pemenne Mepeuicoocod. Mz puc. 14 mupuyy, aro A ABC
NEpeXoquT B NoJobH:l eMy A Ay By NyTen CARRYIGHIEX DIepanui;

2y
a

i
f} ODOBOROT OKOI0 Haldlda KOOQITHEST Ha VI E-'.'[, HT(G COOTEET-

CTEVET {1penBpasoBaENio
h
| Pt ] |
wy=e 2

§ 101 KOHOOPMILIE OTOERAEEHI a0
2) npeoﬁpaqoﬁaﬂme HoAeaH s t. UEHTRAM B HAYATE KOOPIHHAT H KO-
B
sibunenTon =} 2 |'f‘ﬂK KaK —1 b VE"
Y
i
wy=} 2 uy;

3} mapandedpHR® nepenoc, cwemawimi touxy O, 0) B Todny
Gyl 1) (moaydgem b=1-}):

ety 11,
: s
})"-] HTRIBAH, Y910 & fiia 2—"-‘—6 T' NONYTIHA DEROHUATRIILHO
/2 2
=V 2|_‘T_=1 ) ol i = (1 —2) (4.

Bropo#i cnocof. Ilycrs Hokoman QwHkigA ects w=az-L§,
rie ¢ M bH—DNOKa HeoDpejedennns KoncTanTe. [lo ycIoBHK) sajagH
TogkH 2 —0 # 23— 1 JIOMEDED NepefiTd COUTDETCTBEHHO B TOURW @l —
= 11§ wy=0. [Tosyuaen cucTeMy ypas-

HEHHH JJiA OnpejedeHus a 1 b L
14-i="h,
{ O=g-h
Oreopa o=—1—i, h=1--i, a agaunr,
= {1 -1) {1 —2). ()

Dy IEOHA w—;
=

Touwn M w M’ uazuEamTes cHMMET-
PHUHEIME OTHOCHTEJRHO OKpymuoeT: T,
B

1} OHH HAXOZHTCH A OJEOM Jyie, BREIXONMIZSN H3 HEHIpa OKpPIIK-
HOCTH;

2] mpom3peioHME HX PACCTORHHMH OT LCHTPE OKDYKUOCTH DABHO
KBaipaTy paguyca ompymuocrs: OM - OM' =R (pme. 15).

Jamevdansie TodkH OxpysHOCTH I CHMMETpUEHEL camHy cele
DTHCCHIEIDHG 3TOH DEPYHHOUTH.

Has menrpy O oxpysmuocta ' crmeerpranndl Toukod OTHDCHTEIBHD
I' AzaneTcs DECHOHEUHO YJaNeHHAZ TOUEA.

Bern nedrp oxpyxHoetH T Haxogures B Havtane KOOPIMHAT H OfiHA

ns {‘.H}l}j&TpEHHHK OTHOCHTeRRED I ToOuex HSDSP&H{EET KO}IHJ’IEKCH{]E‘_

HHEAD E, TO FPVrafd COOTBRTCTEYET KOMIISHCHOMY YHCAY -—-,

1
anGﬁp&HOBEHHE -IEJ:? COCTOHT H3 ABYX CHMMETDEUHEIX OT[axMe-

Ml OTHOCHTEARNG eHHEYEQH OKDYMKHOCTH H OTHOCHTIGIBHO LefiCTBH-
TeALE0E OCH (pHE. 16).

4



100 CYHEUMHA ROMILIERCIIOTO [EPEMERIOTD T §

1
[Mpeobpazopanie W= AmIRerca KORQOPMAEIM BO Beeff paciunpen-

HOH MAOCKOCTH, Apxden Touke z—( COOTESTCTBYET TOUKS o'— oo, @ Tou-
Ke 2 =00 ﬁl}ijW'Ht"l'{f'J'li}"e’l' TOIH A {EJ:U {C‘-]H'F‘HH‘.'T, 4T }'I'CjJ[ HEH{L[U\I HH-
HESMH 5 OECKONCILD YVRAJICIHON ToUKE OJHOR H3 OJockocred (2 HIR @)
PaBen YLy MemTy 00pasaMy STHX JHOHH B HAY4 e KODPIHBAT Jpyroi
NaocKoeTH. ) UKpyRUoOCTH (4 Taxme npsnee) NpE orofpaicHHE B

NEPEXVAAT B ORPYHHOCTH HIH Tifa-

L Iz' nble, - HenoipHxHLE TOYKH 2y — -+
B Zy=—1.
Hprumep 4. Hafity ofpaz ok-
pyanocTs |2 |=3 #npE  orobpame-
25
HIAH  ofte==_——
e k
Pewenne Ilyers z=x-tiy,
W=t -—1a. Tarya COLTHOLIE e
e 25
o W= — MEpeNKIeTcd B GHAE
e i) o>
pE s ey
| %5y ; 25y
ST R
1 GTKY A3
z 2dx b 2By (a)
Puc. 16. e A R

¥ paBHEHHE OHPYRHOCTH |2/=3 B JeKaPTOBMX KOOPIKHATAX 3alHLIETCA
B Bithe
. XA g0 {3]]

Mermonaa E3 (@) 4 (5) ¥ # 4, nodyyusd

: 25
T, ¢, OXPYIKIOCTE pazuycad K’r_—l.; C UEHTHOW B HAYANE ECGODANEAT B

ITOCKOCTH £,

Adpoduo-nuneiivas QYHELH A
az ok

sap i 5]
2’ ©)
rie ., b, ¢ d —RKOMEDeRCHRE Moctoavane 0 oad— be -5 0 B3akMuo ogHo-
anadE0 M KopqopmHae  prodpaacT paciUAPERHYVE} NIOCKOCTH @ 08 pacs
OIHpEHEYID AA0cKoeTnh 2, Tlpeofpascopadgne, ooyHECTRISIEMOS IDOGHO-TH-
HeHIOH @y iKIEeH, HaauBacTed Ipodao-anHel o Kanoe gpofao-mupeii-
HOE HpendpasoBaHne MOMmeT GhTE MOMVHER0 ¢ DOMOEEI0 ToCTe0BATETNL HOD

MpHMEHCHHA JHBEEHLIY Npeadpazosaiinl 1 Npeudpas0BaHEA BHIA © — .L._ .
2

§ 1 KOHPOPMHBIE OTORPAMEHHA 101

CroficTBa ApobHo-AHAEeHNOTO
npeobpasoBania:

I. Kpyroeoe ceoficteo, lpo@no-iniefinoe npeodpsaoBaAHENe ORQYHK-
ROCTE GTODPEMKAEET B OKpPYIRECCTE. ([IpAMad NHHEHA CUHTABTCH OKPYHHO-
TR (]ECK(]HEQHUE'O Paﬂﬂ}-’cﬂ.)

II. Crofictee cumwerpud, [IBe TOUKH Z; W 25, CHMMETPHYHHE OTHO-
CHTE/NBHO OKPYIKEOLTE C, OTOGPaEmKERTes B TOMKH @y W @y, CHMMETPHI-
HEIE OTEOCHTEALHO OxpyaHocId I', Ha xoTopym oTofpakaeTch OERYX-
HOCTE O,

CyTlecTbyer eiHPCTESHRAR BROOHD MHdelinad GyHKUHA, KOTOPad TpH
SANANHHLE TOUKH 25, 25 23 WIOCKOCTH 2 MepeBoiMT B TpH 3alaHuue
TOMKH @3, 0y, Wy moockoctd @ Opa wveer bug

o —oy : lilg — Iy __Z—ZL } 20— 2Ty

Wy Wg——h A sl {7)
Mpuwep 5 Hafitn poSeo-tmeiinym  (QYAKIGNO, TEPEROITMYIO
Toumn 2i=1, 2=, Zs—=—1 B Toukyg w;=—1, @,=0, wy—=1
Pemenune Bocooapsopasmucs @opuyach (7}, Oyzem wHMers
w1l 10 R e i

" = - — I e —
g—0 T—(—1) z—i —I—1: R Ii-|~z'
JamedarEne DEcmd onus Hs Tomek 2p ma we (k=1, 2, 3J)
SRAReTed DecKodeuHo VIaJIeHHUH, TO B Qopuyde (7) HAJO 3AMEHHTE eqM-
HHLIAMH BCE DA3BOCTH, CONEpEKalle 3Ty TOUKY.
Hanprnep, eeni 2y —=c0 B @; =00, 10 DOJYYHM

P I 1 Zp—2, Wy — ) (25— 2
L == Gl 2 =1y |- (_'i 2 .I.JM_
1 Wiy 2—2 1 2—2zy

TIpsBEIen ABE H4CTO YIOTpeGAAnUEecs Ophy.IE:
1) @yaruus -
LE—R
We=plp "4
= ®

OTOOPAMWAET RepXHEW moaymavckocets Imz =0 na egpERTEER ®pwe
[w | =1 Tak, 9o T09Ka Z=4%,; IAaHHOH NOIYOAOCKGCTH DepeRcIHTes
8 neutp @ =0 wpyra. 3iechk ¢ — Q0002 DeHCTEMTEIBHOE HHCAD.

2}y yrEnNA

R R
=g ——— 9
1—z2, @)

oTOGPAMAST eJUANIELE Kpyr |2 | =2 1 na emmmunel kpyr |@ ] =< T rax,
uro TOMKE 2 =2, NEPBOTO KDYTA Mepexogur B nemrp w=0 Broporo.
362. ¥Kazate TCOMETPHUECKHH CMBICT (CABMT, pacTaHxe-
HHE, HOBOPOT) CIETVICUIHX NpeofipasoBaHui:
a) w—=z-+3i; 0) w=z-+5 B&B)w=iz
1—i

7

oy
r) w=e b2 1) w=3z e) we=—2z.



102 OYHEUHHE KOMIREEKCHONS AEPEMERHOMD [TH. 1

263. Halityu ofmel BHI UejdRX JuHehHuX VIELHH,

C HOMOMEBI) KOTOPLX OCYIIECTBIAITCH IDe0bpasCRaHuA;

4) BepXHel NoNyIIOCKOCTH Ha cedhs;

6) BepxHefl NOMYIAOCKOCTH HA HEREHION TOJYILIOCKOCTE;

B) BepXucH IOAYIIOCKOCTH Ha NPEBYI0 NOJYIIOCKOCTh.

1

o64, Ha karyw ofnacte orobpamaer dyHxnus W= —
nonynonocy U< Kez<1, Imz>={?

365. HafiTh apobno-numefinyio dysrnwmo, orobpaxka-
Iomylo Kpyr |2!=01 ma moaynaockocTs Iz =0 TaK, YTobe:
TOuku —1: I; { nepeman B TouxH oop 0; 1.

366. HalitTu EonQopMHOe oToOpameHue Kpyra |z|=<h
E Kpyr |w|<C1 Tax, uTobH TOURH —5; 4--3i; 5 mepeuuin
B TouxuH —1; £ 1.

367. HafiTu GyHenmo w=f{z), OTOGpamaOMyI0 KOH-
dopuuo enunuINEE Kpyr Ha cefa ¥ TEKY0, UTO

[1Y el T

a) flxgju-—ﬂ, drg.r (?ﬂ_i'

6) f(0)=0, argl’(O)=~ 5.

368. Haate apoSno-isHefinyio $yHKUmo, oTobpaka-
M0 Kpyi |2—2|<<3 Ha xpyr |@|=-1 Tak, uqrToBm
'!\0111{;; —1; B; {175 nepewman COOTBETCTBEHHO B TOURH 1:
i 369. a KaKylo 06/14CTh B ILIOCKOCTH @ 0TOOPASHT (PyHEK-
RS w:f}—:’%z BeDXHHH noavepyr {z|=21, Ima2=(0?

370, Ilafitn obpaz ebmactu Di l==|z|=<2, O=argz=

o
=t—i_4

npyu oTobpameHny wzé—i— 1.

371. Hafirn ofwuli BEx apoSno-auHelHbIX npeobpasosa-
HEH, NpeoBpasyIoliHy - EBepXHIOn NOIYVIIOCKOCTE  CAMOR
B cebd.

CrenenHas Gyuknua
@ =2, {10)

Te 11 == 2—penoe DONGHMITEILNOE THCAD.

Orofpaenne, DCYIMECTBIREMDE cyenesundi © Gynkumefl, seageica
EOR(QOPIILDT BO BCE BA0CKOCTH, Kpoue Tonkm g=uU: mpn 2220 pyeem
W= npy 2==0 w'=0. Tlpy z=0 xondopmpocis papynraeTcs,
Tak KdE NpE OTODpaMennn ¢ nomMombn fynkius (10) yram yeeanun-

§ 10 KOH$OPMHBIE OTOBPAKEHNAA 103

21 &
BAOTCA B A pas. ¥rog O = A vagureil (1) oro6parasrcs fsa-

HMHO OJHOSHAUHO HA BCO IIOCKOCTE W C DASDE30M Mo TOXCHHTEIRHON
HACTH [EHCTBETEALROH oCH, OpEYeM JyDy (=U CoorTRescrever mepXaui,

2n
4CAVEY = HIGKEHNH HENpaH paspeza. Takoe ke orofpamerue mo-
JVUIM LA KamIoro H3 YIIOB, HA HKOTOPHE IAOCKOCTE & pastusamT
2k 2
dYUR = {k—uenoe u@eno), TpPHEEW TPH  OTODDAMREUHH Y4

gﬁ—;—i-m{(p{z:z% fe=1, 2, ..., #) Ha NNOCKOCTE ¢ PEIPEIOM JyIy

(]

&
)
2{k—1)n 2hn 2 5
= CODTBEICTRYET BEREEH, A Ayay (== ————pemuii Kpak
n
pazpesza.

1 5
Mprnuep 6 Umﬁpasmb cerRrop 0= argz = 5 0z EIHHHUHEI
o
Epyr || <"1 tax, 9rofu ToMKa & =e nepemna B uenrp wy=0,
3 ToEKa Z, =0 —B TouRy w,—1.

at
Pemenne Cexrtop U=ardz- 5% (prc. 17, @) © moMomibo BvHEE-

o { =32 orobpaznn Ha BepXHION Rodviockocrs Imf =0 (pue. 17, 8).
P i A LP
Fld

el
Tougaz;—e g HePeRIeT B TOURY &y —=2f=1i, 8 23—0 Mepehfier b TOuKY
=10,

Jater orodpazpM nonynmockecrs lmd =0 ma kpyr |w | <1 Tag,
uTofsl TOUKa A —{ depennia B medtn kpyra (puc. 17, &}, Bocnomezo-
BakENes DOPKYI0H

e Can
R
OOy THM
oE—1
wW=gf——
FRR
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Tpedopanne, yTogH Touka f,—=1 mepemia © Touky wp=1, gaer % =
— —1. llogeraeasan B BRIpaeHWe J44 W 3HAYelHE Sf=_] u t=2%
oMy OKONYATELRHO
23 —i
AP
Ilpamep 7. Hafto Qyuxnuio, OTOSPAKIMIYI EEDXHIOK [OIOBHHY
kpyra (2| =1, Imz =0, 5a Bepxmow nogynaockoets [mowm = 0.
Penies e 3azanHag oflacTk OPEICTARAAET COGOR JIBYYFOALHHK

==

e
C EEpIIHHAMH B TOMKAX 23— —1 0 g3—1 H yriom [pH sepiiHHe o — 5

(pre. 18, a).

P -
Benoworareasiasn  (WHEIHA f=7—— OCYUICCTRAZET KOuQopMuoe

: I
oTafipaseHHe STOT0 JIBYYTOIRHHRE HA NEpDui KBagpalT ILIOCKOCTH ©
b P
(puc. 18, 6). Oypxnns @ =1 111 @—l%l JAeT MCKOMOE OTOGpA-
=)

menne (puc. 18, ).
MNoxaszaTeabsad W JdorapHEfuugecKkas PyHEILHH.
OtofpamenHe, OCVIISCTRIACMOE MOKAIATENBHDN Gy HEILHEH

W=7, (1

EOHJUPMID TO BeeR MIOCKOCTH, Tk Kak @’ —ef —£ 0 Bo BCAKOH KOHET-
HOHl TODKE ILIOCKOCTH Z.
Ecin nmuockocrs 2 pa3dHTe Ha NDIOCH

Shmemy =2k 1m (k=0, £1, +2, ..),

To KAMKEAE H3 ITHX NOJ0C oTo6pasnres (hyHEiHel @ = ¢ 83aHMAO GHD-
3uaynd Ha BOHD EIOCKOCTE @ C DA3pe3oM DIOAL DOVIOKHKTEIBHOR uydeTH
neifictenTeantoll ocH, [lpr 3ToM cumTacw, UTo EMmHell rpaquue y =26
NOJ0CH COUTHETCTEYET HepXuki Kpail paspesa, a BepxHel rpar#me y=
= 2 {k+ 1) m —ummunil kpall paspesa, Tlpw 370M TOUKE 2, =X, {4, H
2p=Xy-rié g+ 25m) (R=:l; £ 2 ..} TepeXoiar B OHY H Ty¥ ke
ToYKY [JCCKOCEH . ST0 03HAUART, UTO NUKASATETRHAA  dnoikius
ABJIASTCH BECKONeYHOJHCTHON  OepHodiueckod (YHEUHLE KOMIAEKCHOH
OepeMeHHOH 2 ¢ MHMMGEI Lepuogoy i, OO0M&CIies 8e CLHOJTHCTHOCTH

& 107 KOHGORMHBIE OTORPAMKENA 105

ABNFTEA AWGAA NOJ00A Mg == i << ifg 1+ 200, OTOOpKAIIANCH HA NOJHYE
NAOCKOCTH W@ € Pa3pesoM Io Jydy arg we=1t, (puc. 19},

OfneTH, 9710 MOKasATedsHAS HYEKIHA @ —e° e ofpallacTed B HY.JE
HH I[PH KAKOM SHAYEHHH 2.

S

,.'"l"l-";-'"_.n' fodtfd LIPS
f“l Fid .."'__-"'f.'"f..' f:;fff)’jff/

i ."‘I.'":,-’lff i r'lllf ¥ .;'
Puc. 19.

Hprwep 8. Bo wpo DpecGpaivercd moJynolocs
(= hmz = 2m, Rez-=l
€ MOMOWBIG YHEUHE @ =P :
Pemenne Tlodoxim z—x-Liy m—=e®=—pS. a?P=pp'¥ Torga
p=e% o—g e —ozCx=0, O-="gy-<2n,
Tak uto O=mp-=zl, O0-=g-<2n OucsBrguo, TougH w—pe'?, y10-
BISTEOPAIOMIEES 3THM VCADBHAM, 3ANOIAANT Kpyr @ =2 1 ¢ paspesow o

OTPE3RY NpAMOH, CoegAHAKMeE Toukd w=0 n w=1. B canom gete,
ofokien KOXTYD ¥ 0G0acTH £ B O0JmEHTEIRI0M BANDEBACHHN, HAYHEAR

o g
[ @ ?
& Zai
7
%’ﬂ i
. -
M i &

Puc. 20,

¢ yuacTka f (—eoo=-x <=0, g=0) Jasee {J {x=0, D<p<=2m) w
uarorel, [ff (y=2n, a x wamesserca or 0 g0 —oo), Ovepnguo, 5THW
YEACTEAM B ILIOCKOCTH @ GWIVT COOTBETCIRORSTR VuacTke [, [Ff, 117,
TIe ¥HarTok [ coBI4ZHeT ¢ BepXHHM KpAacy paspesd, a [/f' — ¢ HUmHHY
Kpaem (puc. 20}
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,Horapﬁdmmqeéxaﬂ PyHELES
w=Lpz (12)

unpe,n,éﬂ-sle'rcst Kak §yHEUEA, ofpatdan nokasatenerol, Jlaa ompepenen-
HOCTH OyicM DaccmaTpHBaThk TJ3BHOS 3HAYleUne Jorapeinsa 2, T. e. 70
SHAYEHHE, KOTOPOE COOTHEICTEYET PNARHOMY ZHAUCHHIO ApCyMenTa

Inz=lnlz +iargz — 00 < #TE 2 =52 0.
Bra GyHKOHE RUATWTAYECKAN BO Beex KOHEUHME Tougax 2220 o @' =
1
= — =0, 3uauur, OTOODANEHEE © DOMOIBIO dyHKIHE © =102 Kou-
z

(OpMHO BO BeeX  TakHE Toukax., OrverHs, uTo ToukH =0 #H 2—co
ARNFOTCH TOUKAMH paseeTodequs dynxnmd @ =Lnz, npuieM Lnl=oo
n Lneo—co. : i

Jhofop KoHedHOS 9HCIO 0OXONOB (B OHOM M TOM ke HampapIeHHHE)
BOKPYT TodKH Z=10 He HPHBSUST BHOBL K NEPEOHANANLHDHR BETBH (hyiik-
nud Loz Tarue ToUEW pasperBiedds HASLIBATCE JOTADHOMEUCCEENE,

Mprauep 9. Haficy dyuknng, o7olpamamiuym IN0CKOCTE 2 © pas-
De3OM BAGR OTPANATEALEOH UACTH BOUWSCTREHHOH OCH o Toyrk 2=0
00 TOUEH Z=——CC Ha NOAOLY — o = U = 0 B HJ0CKOCTH @,

FPue. 21,

Pemenue. [IpA paccHOTOCHAN NDEASATCABHOR GYHKIMA w0 =g
fulao yrazaeo {crpe 1), svo dofdd oogocd g, == =T i 2m orodpa-
AARTCH FTOH PYRKIMEH Md NOHYID MAOCKOCTE @ C pazpesor HO Ayuy
ALE £ =y

Paccuerpky odpatHoe crodpamenne, @ HMehHo, OToOpamenme fo-
JIOCHEE Py = U = Uy - 20, PAR @y ==— T NIOCKOCTH @ HA BCO NJI0CKOCTE 2
£ DASpE30E N0 JYUY Arg 2y =th=-— it (puc. 21}, OueBugHO, Takoe OTO-
OpaMEHHE J4eT BVHENAA 2 —¢¥, CARIDBATEALHU, HCUKOMOe OTo0paiKenue
Gyier w=Inz=ln|z|4¢arez Kpria touxa 2 npoferser No HHIKHEMY
Gepery paapesa { of x=—co no x=0, T0 B NAOCHOCTH @ COOTBETCT-
BYIONIAR TOYKa GUHMET JuHam {° or 4=+ co g0 U=—0oo (v=——a).
Hanee, korga Touks 2 mpoferaer §i0 sepXuevy depery pazpeza fF op
%==0 JIo ¥=——co, 70 B #JOCKDCTH @ CUOTBEICTBYIOMAA TOUKa OHHLET
auapo FE' o7 84— —co o t=-Fco (0=, Tak =T ofaacte O H
COCTERTCTBYIOWER £l ofnacre @ OCraores TpH o0Xoge KOHTYDOE copdsd.

§ 10] HOMSOPMHEIE OTOBRAWEHNS 107

TperomoMerpruyeckue JyEETHYK
W—siE, Wm=oosz, ; {13}
Jag mofors BOMIIEKCHORG 2
gle i gie e iz

Bl E——————* [oeE— L
2 s . 2

IMpuwmep 10. Bo umo otodpamaeres nonymonoead O —x-om, y =0
{pic. 22) ¢ noMollble BYEKIEE cogz?

R
N

S \ff.’ : _
ot
/ S
.
o -
A /%’
Pae, 22,

Pemenme, Hueew cosz==cos(x-fy)=cosxchy—isinxshy.
Eeaw touke z npoleraer yuaciox rpanunmsr { of y=—--co go y=0
(g x=U0}, T0 COOTEETCTRYWIMNAA TOUKA R ILIOCKOCTH © [pOOErast yvua-
crok I' or a=-—on go w=1 (npi ¢=0). Bca# Touka 2 mpoderaer
yuacror ff or x=0 po yx=n (opus y=10), T W—Ccosx oOENET VEa-
crok Ff° ot w=1 10 t=—1 (mpH v=(1). Hakodeu, echn TOUKa Z mpo-
Geraer yuacrok FIf oF =0 g0 y=-oo (0pH t=n}, 0 W=—chy
npoferder yuactox M eru——1 1m0 u=—co (opu v=0}. Hrag,

ECAW TOUKA 2 OGXOURT rpanHmy moaymoaccH 0 < k-Ta, p>0 Tak, oo
NOTYIONOCA OCTABTEA CABBE, T0 TOYKA (¥ LPOGETAST CHpaBd. HAJEBD HCK
EeHCIDUTEILHYI0 OCh, H NOIOMY M3 NPHREIANE BaaHMH0 ONHOINANNOLO
COUTEETCTEHA CHSNYeT, 40 (hyHKEHE U=C0sZ OTUOpAMKAST paccMATpE-
BREMYI0 TOAVAGIOLY HA 1HIKHIOW DOAVIIOCKOCTE . AHATOIHYAO MOKA-
BRIEAeTCS, uTo mogymodocd U =—x =@, gy =0 dyeRuEell ©=—cosz oT0-
BpaidAeTcs U3 BOPXEIGD NOAFTIOCKOCTE i,

Cropone momynomocH k=g, g0 coorsercreyer oTpesvr — oo <
=t -==—1 nefieTRrresu0d ocn naocEocTd @, cropoEe 0 < x -, y=0
(npoxogumoi ot m x 0} cooTeercTeyer oTpeiok —Il == w1 W cropoe
x—=0, y==O0—orpezor | = 0 <--co. Orpesok —oo =2 & << — 1 gefcrou-
TedRHOH OCH TAOCKOCTH © Opoderaerci MBAMON, & HMEUHD, #a HEro
OTOODaAARTCA CTOPOHE ¥=m, y =0 nepsofi NOAYNOTOCH H CTOROEA
#=05, y == 0—g1opofi nonynoaoct. YTofH oTOOpAMeHe ©=—cos2 GELIO
BEAHVHO ONROSHATHLIM, HATO B MIOCKOSTH W Oledav: paspesd BADIR jeficr-
BHTEAEHOA OCH o —oo Jo —I (a 7amme or | go L ooh
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Hrag, (wHEDNHZ W-—cosz omoipakaer momocy U="x="m (4 now
NAICKOSTE € ¢ DaspessMy Mo GelicTBHTeAkLOl ocH 0T —oo do —I u or
I go +oo

DyaRnEs MyKoschoro

B e
o= g |I\zfz—] (14}

ABJIASTCA AHAJHTHUECKO! O HCeH 1A0CKOCTH, KpoMe Toumd 2=10, rie
Ofld HMEET HOIKC DepBOLO NOPHIKA
[ g
o .| =0 npr 2=

1
IMponssoIHan GyEKIHE }K}'KOBC'.KGD{J ml'-:§ [1—
- I'\ =2
o=+ |, a 3#auET, oTOGpaKENHe, OCYUECIEASeNM08 STOR YOKIHER, Beile

Pre. 23,

7 0

I 1
koRopMED, Kpowe Tosek 2=+ 1. Dyukiis 0= 9! iz-l-—' oTofpa-
!

aeT KoHGapuHo ofiacrs || =1 Ha Beie LaocKOGTE W, PAINEIAHHEVIO
o arpesky [—1, 1] ,qencmurenbmﬁ och. Dpapuua oéfra‘_m—-or‘:py‘;c—
HOCTh |2 =1 OToOpantdercs HA SU0T OTPE30K, NPHUEM SEPRHSH HOJy-
OKPYEHOCTE OTOGDARAETCH HA WEHHH, 3 HIKEAR —HA BEpXuHi wpall
paspesd.

Apamorsuno ofdacrs |20 =1 oTofpamaercs Ha BTODOH SKISMIOIED
NAGCKOCTH W, paspesadnof o orpeaxy [—1, 1] meRcrexTeqbHod ocw,
OpHYer BEPXHAT TOMYGKDYHIOCTS =l i z:::-[} OTODpaRARTCA Hi
BEPXHEf Geper, 4 HIKHAZ DOJYOKDYHHOCTS |z,=1 Imz-=0-—na
HEMHA feper paspesa (pEc. 23).

Beskad okpyssHocTh pagmyca R == orobpamaerca dyukuxed (14)
B MG ¢ [JOAY s

A e

g 10 KOHODOPMITBEE OTOBPAMERIS 109

" (]JEJ-}(\-'CEIM[] B Toukax (-—1, U) w (1, 0). Jiyum argz==q "Kpm.{e =,

b

4 ? :r| OTOOPAACAIOTCA HA COOTEETCINYILINE BeTBU THOCPGOIL
e ot
cOoet i oSt g

IL
Ayun arge=10 argz=4 5. AGZ=T OTOSPAKANTES HE DBANGE Tpo-
Geraedae DCCKOHEUREIR OTDEAXH JEfCIBHTENBHOE WA uHAMeH  ocell

i
= il

7 ."II
G .l'l
”.f.f',;a,’ Xh ’3’;

e A 3

e
oL

Puc. 24,

Mpuwep 11. Tlomesysck ganueen Alyvropexorn, mafite obpaz
OOJACTH ;

I
D=2zl O =argz=

Pemeane. [lotcrapaM z—re? B dyvaxnemn HKyrosckoro

H BhlHeJdHhs .'J,E!'%C".:'B-Hl'e.’!h[-l_'\"ﬂ) HOMHHEWP HACTH; MOAYRI

L
M= : r—|—— ) o8 Ap,
: 13)
: iy (13)
V== lr—— | sin g
i Ly
OHX0TS KORTYR CONTORA B OGI0MHTSALRON Hanpapterun G480 (pue 24},
noayHiEn: oTpesok {4 mepeieT B DecHOHeUHHA orpesdx  eficTOHTENh-
HOl oo, npoteraewod or =+ oo 50 d=1 [pue. 25) nyra A5 orpyE-
nocry |2 (=1 mepeiiger B orpesor jefersuiedsnon och 4'87, a orpe3ok
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BO mepeliier B EpHBEYR

_VQ ! \'I _.ijé ! ]
s=B2 et 1), o=l (r—7)

HIH U?— g }? {renepdona).

=

Puec. 23,

Cormacsn  TpHIHITY PAAWMHOLINOAUAYEOND COOTBETCTEHS  TPAHHL
[OMYUEM, 970 2amakami ceRtop TNepesomurcH QyHknpel FKyxosrxoro
B 0ONACTR

s V2
2 13 = o
By U, p= 0
5 : Z at
372. Hafitn dyuknmo, orobpamaomyin obracts o <O

< argz<-n ma ofaacte O<Cargw<l T,

373. Orofpasuth HA BEPXHIOW TOIYTAOCKOCTh EARHUHEH
KpPYT C paspesoM, HAYIHM OT HEHTpa 0o JekcTBHTeNHHON
OCH. )

874. O1o0paziTh MIOCKOCTR € NPAMOSHHCHHEIM Pa3peaoM
0o BellecTBemnol ocE O-=—a<"X-=_0 Ha BEPXHIOW I0Jy-
TIOCKOCTh 1.

375. OrobpasHtb MJOCKOCTL 2 € NPSAMOJHHEAHLIME. Pas-
pesamu {—co, B), (@, +oc), THE 4 M b BElUECTBEHHD,
f<Z @, Ha MOAymaIockocTh Imw == 0.

& [ HOHSODMERE OTOEPAKEHHAA 111

376, Hafity dynxuuo, oToBpaKaioulyo fepsLi KBaripanT

ol et
'0 = Eil'g 2 == "5'
=( orpeuany ToukH w=0, w=1,

da kpyr !l 2l=-1 Tak, urotm Togkanm z—1--1,
PYE &

B caenyiomux sayavax wafiti oGaacTh INIOCKOCTH @, HA
kotopyilo byskuud w=—{(z) otodpaxaer nannyw ofgacts D
HAOCKOUTH & .

377. w=2t"L1, D: uereeprte kpyra |2|<1I, O<<argz-<
HiA

g S

378. w=¢%, D: noaynoaoca O0<Clmz <, Rez<0.
379. w=Inz-}+1, D: u—acts xpyroporo wxoanua 1<
< |z|<Ce, saxmodentax B yrie O<Cargz<le.

=

Hafitu (yHKuHIO, oToOpakaouryw Kondopyio Ha Bepx-
00 NOJYIJIOCKOCTD - KaXKIYI0 H3 VKasalHLX 06aacTei:

380. Cexrop |z]=22, U-ziargz{—j-i

381. Ofaacts |2l =2, |z2—1]<1.

382. Tlonocy a<-Rez<=_5, a=0.

Haiita GyuRU#H, 0T06paxatome:

383, Kpyr |zl=_1 c paspesoM no paiuycy OT TOYKH
z=10 10 ToukH Z=—— | Ha AOJIYOOAOCY — m < o<, u== 0.

384, Toaynoaocy 0 <—Imz-_mn, Rez>=0 na noaymic-

“cxoete Imw=0.

386, Tlomocy — oo Rez<- oo, O<lma<C % Ha I710-

CKOCTL w € paspesaMp —og <=1, v=048 l=Su<
= 00, =40,

386, JIynky, OrpaAHHMUCHHYIO OKpYMXHOCTAMH [2--1!=1,
|z=2=2 ma nogocy 0= Rew < L.

387, Oonacrh, 2aKMOUEHHYIO MEMLY IBEYMH OKPYIKHO-
CTHME, HEPECERADITEMHCA B T09Kax Z2=4a H 2=—h oog yr-
Jgom h, 0=CA<C 1, ma noiyiaockecTs Imew 2> 0 Tak, 4ToGH
Z=d mepenwia B w=104, a 2==H—- B w—r00.

388, lcnoanzyst dyukmme JKyKoBCKOrO, Haltd PynKOIno,

u?
orofpaxaiomyic Koaeuo 1 < 2|=2 Ha 00JACTD = -

ol

5 =1 ¢ paspesom —d=u=4, v=0.
389, OroOpasuis BepxHKio nmoaynaockocte Imz=0e
I i z
HCK/WOYCHHEIM NOAYKPYTOM (2[<C-5 B Kpyr lw| =1,




FIIABA II
ONMEPAIIMOHHCE HCYHCJAEHHE

& 11. Haxowpenue usolpamenndi ¥ opUruHaI0OR

Dynfcijued - opU2nRai0N NASWBACTCH Mobad KoMIIEKCEo A tnaq $ViR-
unn f(f} AeHCTBHTENLHOTD apryvenTa I, yAORIETRODMONGT FCI0BATM:

17, f{f) mETerpEpyerd Ha NOO0M KOUSUDOM HHTEPBANE OcH § (a0-
KANLHO HETEpHpYEeal.

22, Ilns Beex OrpHuATEABILE

fliy="0.

2%, f(f} nospacTaet me GLICTpeR MOKAIAIERUCH (QVRKUHM, T. €. cy-
HIECTBYOT TakHe nocrogiHme M =01 g,2-0, yro naa peex

| f {2y [ St i)

llpuwep . THorasats, 4910 dynsuna

Tm={

ABIASTCA DYHEUACH-OpHrHHAA0W.
Heficrenteisno, dykknss [ {f) 10KanbED HHIErpHpYEMA:

e sin 3, =10,
(B i=10,

]

5 ¢
fe“" sin 3¢ g,
I
CYTECTBYET LM MOOHY KOHEUHLIA iy H fo,
Yraopue 2F BLUIOVIHEHO B CHITY 3374HHs AyHKOHE.
Hakonen, rag JOGLTX RellecTREHilkX §

| &% sin 3¢ | = 2%,

TAK UTO § KagecTee M 5 vemoBom 3¢ moKHO B3ATh miofoe gHoan o= 13
m_.:?. ]

[TpocTeitmel QiyBRIHEN-OPHTHHANON FEAACTCA T4K HASLIEASMAN EiH-
BHYHas (yHKOHA Xepncaiia

§ 11] HAXORIEHTE MAOERAKEHRNE H OPHTHHALGH 113

Onepnann, } p
3 _j' G, =4,
e@n0=] 0" 2,

TAK §TO eCAH p (f) yadosaereopser yagosnaw 10 3% To (B (f) yme
VAORBAETROPAST BCEW VOTOEMIN, HATATAEMLM Ja (yIKIEA-ODHTHHATH.

390. TlposepnTh, KaKWe U3 YKA3aHHELX QYHKIHA ARARIOTCA
Oy HELHAME-0pHT HITAaM U Py

a) fy=bm(), b>0, bz1; 6) [(H=e" ()

B) J (£) =g N (8); r) £ (6= (8);

0 J=ch B —)m@r e Hh=tain @)

) )= s) f{f)=e "cosin(f);

n) ft)=e"nit); K} f (="l

) Fl) =m0 0O =1+"3 (— 1) n(t—4)

B painedeM A CORPEHIGHHS SankcH  (yned, Kax npasuae,
nueaTe f{f) Bmecro f(f) m(f), cunTaL, UTG pACCMATRUBAEMER HauH QyHK-
fIMH MPOSOAKERE. HYEEY I08 OTPHUATEILHEX £

Haofpaarenuedl dyssuu § (1) 1o Jlannacy vassinaetes dyHEEA F(p)
HOMOMSKCHODD TefeMeEHHOrG =5 (0, Onpejeisenad PEBEHCTBUM

E
Fim— | fiyeal @)
i

Tor daxr, wTO F(pj ecTt H3obpamende f{f), OVIEM CEMBOIHISLKH
FEMHUCHBATE TAK! ;
fit)=F (o).

@yuxiLnrg Fg) onpesesena B NMOAYOIAOCKOCTH
Hep—s= s, W AERAETCHA B5T0HDOJIYNADCKOCTH aHAAH-

rudecKOof dynukuned 5 ?
1 | PHMeR 2. Moapaveack onpeeseriies, HaUTH HIODDaXEHHE BYHE-
HHR
iy ==
Pemenue N1 GFHKUER f{f) =¥ uueew s,=2. [ToatoMy wio-
Opamesne F(p) GyieT B0 BCAROY {AYHde OONpCreneft H AHATHTHUNO
B aoayiockocTH Rep = 2. Hueew
--'--_n'_\ -1 £l
£ {pl— é e Plgi— .! e 1Al g —
I
;—n—_! S e I=+m:— : :
=9 ko T p—2
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1
Hrax, F(p}upg 5
TOrO, OuA AHANKTHEUHA BLIONY, 34 HORAOUEHHEW TOMKN p=2, JTo He
NpOTHBODEYHT SHOpMYJIHNOBAUN0MY BLITE YTBENMISHHIO, TAK KAK 0Ocjed-
HEE T AP AHTHD VET apnaTdTHIEOCTE F (p) npE Re p == 5;, RO BoBce He
YTLEEMmREaeT, YTo ccil Re p ==, T0 F{p) pciony HeanandThuna.

Ora Q¥HKUHA ZHANETHYHa TpH He P =2, ., Kpoge

[Moarsyace omperenenueM, HalTH E30GPaKCHHS CJeiym-
MHX QYHKIHE;

391, () =t. 392, F(H=sindf

393. FiH=t. 3%, f)=1F (o>—1).

395, Moker a8 OveEEuHg @ (p)=
JKEHHEM HEKOTODOrO OpPHIHHAa?

s p CTYIKHTE H300pa-

CpolicrBa npeobpasopsanus Jlamaaca
[.CeolicTEo BnHefigocTh JId NooMx EOMIISKCOHME HOO-
CTOAHHEX o H f§
of (1) -1~ bg () = aF (0)--RG (p)
(sdechk ¥ BCIONY B ZadbHefiien cautaewm f{f) ==F (p} g (f] =4 {n))
Hafitn #200pamedne QyHRLuH:

396, 114,
397. 2sinf—cost.

306, ie 1 o,
H. Teopewa noto6u g Ird moGoro n0ciosinerg o =0
1
Flaty =~ F(2),

[Tonesyacs TeopeMoll nojolus, =HaiiTH n3ofpakenns cre-
AViomuy OyHKIUE:

09, Fifl=e™. 400. f{f)=sin 4z,

401. a) f(2)==cos @f; &) f{f)==sh 3¢

402. Ilycte f(f) = F(p). Hafitn usoSpamenne dyaxuun
f % (@>>0) nenocpeiCcTBEHHO H € HOMOLIBID TEOPEeME!

nofo6ua,
[Monesyses TeopemasMu JUHeHHOCTH W MOZ0OHHA, HaiTH
H300paMeHH CAeIVIoMUE QYHKULA:

§ 1] HAXOMIEHWE H30EPAKEHNE i OPMTHITATOR 115

404. f({)=—sin mi cos nl.

405. f({)==cos* . 406, f{fj=sinmtsinni,

407, f{Hi=zin*L 408. f(#)=-cosmicosni.

N . posanfie opuridEana Fotm dyHsusn
Fidy, (r)ﬂf‘.{!.?}?:'i{? g;;?mmﬂ dyHEETE-0pErd katan u f(f = F (p),
TO

4t == pE APy —7 (O)y-
7 00y == p2F () — pF 0 =" (O);

403. (H)=sin?1.

Fm ) == pUF () — g @) —p7 o O 0),
roe oo fEO k=1, ..., n— 1} nondMasTea .lirinf'ﬁ"{p’}.
7
fipayep 3. Monsayacs reopentall o IHAHEPEHIKPOBEIHHE OPUTEEAAA,

HaliTH Haoboakenwe Gyamnan (i) = sin*f,
Pemennre. Ilverk f{f)=F (p). Torga

Pty =pF (p)—F (0). i
Ho [f{@)y=0, a § ()=2sinfcosi=sin2i= R C.1e/l0BATETE0,
o

2 :
el ”_mpfi {p)y OTEYA4

5 ; y

Tomuayach TEopeMol o IHpHepCrUBpOBAHY OPHIHHAAE,
wajiTy B306paMCHNE CASAYIONHX (DYHKIIHA:
409. f(f)—costt. 410, F{)=sin’t.
TALL, [ =1sinmf. 412. f(ty=rcos't
413. ()=t cos wi. 414, f{fi=1te".

IV, Dnpbepenrpporaiie E300pamcIns Hudeper-
TIHPOBAHNS HAOODAEHNS " CBOJNTCA K YMHEKEHHD Ha {~~ 1) OpHTHHAI#

FApy=—1 8

Fim (o} = (=" [ (D).
MMpamep 4. Halitn maoGpamenie qyHEIH

HAE, BOODme,

iy =el
Pemenne Mueom ef __}:I—_L Tla teohese 0 TRGKhEpEHUMPOBIHIH
.n’ 1 L ! = ] e f
YaohpIEeHH :pTIJ = — fel, OTEVIA W--_—fe. Manee

A 21 ;
| == (fet) man == 3k,
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Haiitu waofipamenns caepyioumx Qyuxin

Hb. f{f)—=it*cosi, 416, f{H)=1("4chd).

7. f(H=@+1)sin2t. 418, f{)=1ish 3t '

V. MaTerpupobague opurHAEaga Murerpaposanie oph-

THHAAE CBOAETCA K [e/SUAI0 K30ODAMEHNT Ha 0, T. €. el f{f) ==F (g},
TO

¢
; . Fip)
Bl ——
\ f e =
0
{
IMpuwep 5 Hafts wandpamedime dyHEIHR “e'“ 4T,
Bewenne Hueen ef_—_'ﬁ. Ho Toopeme of BuTerpHapoiaHHE
; |
] e sl G e il
OPHPHHALA § ST ——— ——
f! TP 1)

Hafity uacbpamenna cieiywownx QyHKOAE:
&

419. f({)=\sinvdr, 420. 7 (=Y (v + 1) cos wr dr.
1]

i}
t £

421. f(fy={rsh2tdn. 422, f(f)={cos® urdr.
0 0
3 k ¢

423, f(t)={chardr. 424, fin=1 ¥ “dr.
1] i

s}
¥Vl HETerpHpoBanne H2oGpaxenns Feoau ‘;F{p}dp

CROUMTCH, TO OH Caymki nzodpameHEed dyHKUHI T_&ﬂ
()
£z :
LA\ rpyap
:

Hpwwep 6 Hafita H3ofpamense ¢y HEUHE ﬂ}f

& 11] HANOMCTEHUE MROBEAMENNIHN M OPHIHMIIATIOE 117

1
¥ scTHO, sint =5 ——-. [ogom
Pamende Kagk HIBeCTHO, B By ¥

ey
sind ook, dil arctg p !dzi —arelg p=arecteg p
f pE-1 2
e :
(o5 MUOro3agHEEx hyEEEA Luz, Arcigz w T, 4. Gepell HE CNABHEIC
i

a 1
Be(Ba, Qus XKOTOpHX In 1 =8, arctg l—'_.l' T

Hafitu M300paseHEna cleiyiomnx GyHRIui:

| [ =t . osindt
ahal 6 ——, B) .

1 —cosi cos { —oos 2f
e S SRR

Sl e ghliat
e Gieete

C NeMOMLIG TeapeMnl 06 HATErPHEOBATHA N30GPAKEHHA JBIKO BRYHC-

TRIGICE HeKOTORLIE HeCOBUTBSHELIE HATEMPLAL. )
Myore fifj=F(p). B HYCTL CXOAHICH HeCoHCTREHHBIA  HHTETpan

2
q ,r}_tj dt. Torga
it

= o
Vi a= Fian ®
e i
rOoe HiTerpan ¢MpABA MOMED BHUHC/IATS MO HOI0MHTEIBEOA IOAYOCH.
o
Mpamep 7. BEHUECOUTE HHTETRAT S 5]?--{ dt.
0
Pewenne Mueen sini — T [Mo dopuyae (3)
a i :
i -ﬁ-];l—s = 5 2i£f:_zl;arctgz e :;
i 0

BrIYHCTUTE HHTETPAJLL:

i e
428, 51’ ';E di (@a=0, b=0).
I

i i
439, §L£—Mm (=0, a=0).
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il
gt it

430, —— sinml df fe=0, =0, m=0).

S

& 2
a

(ALBECHD=0, a0, B0, p=0, 6>>0),
ag2. \ L8y (a0, 5> 0).

o
‘.}31' \" _-_?—-1f+ﬂe'ﬁf+_-¢c¢- 1¢ _I__De—e:fr it

=y

sin af sin Bf

433, S d (a0, b>0).

i)

VII. Teopema cuome®ust. Ecan [ ) == F (p), mo 923 Amfoen
KOMRASKOHO20 Dy

Dat il
¢ [O=F(a—py). )
Hpuawep 8. Hafttn wsodpamenne hyukims f{) =¢ 7 cos 20,
Pemedue Mueem cos% = ,Eﬁp_:i o reopeve envemernd {p; =
= 1) :
33 ; p-1
EE i e e
B o e
HallTn #30fpaiKernd Crenyomux hyrxmnui:
434. 2) e¥sint; 6) & cosni. 435 et

438, el shi. 437. e cost. 438. & sint{,
439, e cos? B,

VIIL. Teopewa samaspumsanuos Eoo FO=I({p, mo
R A10G020 NOADSKUMEADHOZE T

Fll—1)z=e®F (p). o

Teopedy sanasiBarks yEo0HC HCNOAKICEATE HpH OTLICEAHHE Hao-
fpaienns OYHKOEA, KOTODWE HA PATHMX VUACTKAX dalaiores pasHBH
AHATHTHUECKAME B ANICHIT AMHE.

Hpayep 9 Hafth naodpasenie QVEEIHE

Fll—1D)={f—1n =1
Pewenue [dra dyoxnm f{f) = (£ meen

5 111 HAXOMOESHE HIOBEPAKEHHA W OPHTHUHANOE 119

I'ID_TEGpeME sangsnEEanEs gid dyexaan (f—1)2n {f—1) mmeen

[t
¢—1pn =D =e? 5.

3neck E}r:rgecq'henﬁo, 410 HILETCH H&(}E-pa}lxemc pymruEn (f— 12 v (f—1}
T. & DYEKUMH, DEBEOH HYMO HpR £-T1. ; i

Ecim paccorpers diynxugio fi (f) = — 127 (f), 1o 250 Hee Hueld
Bni fy (()=(2—2{1) 1 {f} u 10 cROHCTEY JHHeREOCTH

12 () = 2 __3;_1_
E RNl mng o

Hafita HsoGpamenue dyHELMI:

440, sin{{—byn(E—b).

441. cos® ({ —b)n (—b).

442, ¢y (i —2). ;

Hality H306pamcHng cACIVIONEX (yHKIHKE, SalaHmHX
rpabu4CCKH; '

f
443.
& ! ¢
!
444,
g ! z i
L
I e
445.
{ f s i
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0 npu 0==¢="a,
i f{r}_'{ g 2l iy § e g,

1r(z)
.T" HN
i g : 4

0 npu 0=1=gq,
_e—h[f—ﬂ] HPH E.:'»"EI

447. f(f):{ 1

i)

i
=
]
i
{3
T
|
|
|
1
i
w
o
&
S
S
=
]
o]
=
Q‘h}‘

I
i
1
1
& @ 3 7 L L

451. Tlyers dymxuus f(f) nepuomnmeckas ¢ nepuogom T
ecTh QYHKUHsA-OpHrEHaL. [loRasats, 410 ee usoGpamenue
uo Jlanjacy F(p) naetes Qopuyaoi

r
Fip)— I_—I_ﬂ \ e () at
el

K ONpeleseHo B HoaymjockoeTd Rep=s5=0.

§ 111 HAXORIEHHE HAOBPAMEHHM 1 OFMTMHAOD 121

Hafitn  uzo0paednsa  CHACIYIOWHE  NEPHOJHICCKHX
Gy HKLHE:
7t}

452, 117
R S T

455. f{H=!sini|.

A56. ()= cos!
f|"§|.f'

457. ’1/\

-

| P £ Ed 7

o _ [ sint npu Opa =t (284 1) m,
”)"'1 0 npu (2kL 1) a<f<(2k+2)
458. Tloxasate, 4o ecau (£} ==F(p), 10

(23

FOnE—a)=F(m)—§ e dt.

(3]

(B et

B npaxmire oMepaluoHUOIC HCUHCIEN TRHXOIATCS HAOIE Cra k-
BATRCH ¢ TAK HAsLBaeMildad ODCOUIEHHEMYE OVERIHMAEME T), HEPAKHE MK
PAMEYIO POAB B COBDEREHHON MuTenaTHEe. ! :

Onipn U3 OpefcTanHTeledl oJoSiieH AN (YHEKIAE ABAHETCA G-y HEK-
st Adupaxa & (i), Koropas oupefensercs Ta [2:

: P i
O e EF0 o Le@in =0

oo, ecnd i=0, 4

I8 (:’};{

*) Crporos  ompegenende ofoduerkex  OYEEINE CM., HampuMep,
s waure M. M. Feasdauuga u [. E. Dlranosa «5ofeaune
Dy uKIAE M JeficTidsl Hay BHwis, poon I, @aswarres, 1959
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rae {or, P)—mofod mRTepsas, cogepmamnll touxy (=0, a f ) — Gyug-
M5, HelIPEPEEEAS b muge {—10,

AH4IOTHIND OnpesenseTed (MyHKUUE 8 (f —7) — O-fryiiknua, corpe-
AOTOYEHHAA B TOHHE [==T.

B reopAy otofimensmx fyHxnui § Sf:l' paccMaTpuBaeTcs EaE npo-
T

0, £ <0,
1’ (£) =8 ff). e
Apanorauso, mpa MoGoM T
W= =8{—1).

JameTHM, 9T0 NPOMIBOAHAY (VHKUMA T} (f) B OSEMHOM CMHCIE DABHA
bymo poa eeex f==0, 8 np { =0 He cymectByer,
CipaseIniae (opuyin

HIBONHAR eIHHHYHON QYHKLUHH 1) [i‘]={

il l
817 (f) == p™, m - meqoe =0; | (7)
8 (f—1)= e b5, I

Pacomorpuy  diymiano  f(f), HMROWY) pPaiphink nepsoro  poja
B ToOHE4R & (k=1, 2, ..., 7} c0 crauRaww

Hyere f (i) nenpepuiega  gadpepennapyena B uarepradax (i, fe
(=1, 2, ..., n—1) mopst § <, 8 t={, Torma i

I th=F O+ _2]1 b (1), ()

e f (f=F{)— 2 fipn) (f —£) — ecOMERyTaRs yurnms. TaxaM obpa-
ha=1

20N, NPONSEONHAR PASPHEROE GVHENHA f(f) cocTEEIgeTcd WS e OOLIN-
HOW TiponzsoHok [ (¥} (B wmTepBasax rragroced (1)) B cyvuer & pyan-
Wiil B TOUKAX DE3PHGA © COOTBETCTEVEOINEMHE CKAMKAMH B KalecTse Koade
(HUEEHTOR. 870 NPAtHI0 BAKHO Ui HDABMILHOTO NPHMEHEHER TeOpEM
ONEPAIHONEOrD HCUHCIEHER K DA2pHIBIRIM Gy SRIH M,

Pacenorpu, Hanpivep, Qyuknmio f(f), oopegeiTeyio Tag:

Fl=nh—2n (=112
Hpamenaa dopayay (8), maxogam

=0 —28(—1)+b¢—2),
OTKYAA COMVAcHO COOTHOmEHNsY (7)

Toiroe P =12t
(25— 2ert o,

)
2 2

& 117 HAXOMIEHHE M30GPAREHMA W OPHTHHIAIOR 123

uyo fael CHOEA
FO=n () —2 (—1)+1 (—2).

HecTporiie paceysmpesus fes yuera GOpwyJasl (8) npEseas OM K cle-

ayioieny. [lpoussoipaa f(f) B ofbmuoM cMBCle DABHA HYIK BCHY,

xpoMe Touek i=0, i=1, =2, gme omHa ne cymectoyer. Ho mora n

HRTerpan Jianaaca of f{f) 30ie NOGKeH ORITE DEBeH HYJIO, OTEYIA

Haobpamente f(f} TMOAyUAcTCH PABULIM HYJIH, OTO SABHO HEECDPHO.

459. Pemmte 3amauy Ne 454, Hadlng cuasana usobparke-
pue npousponnofi diyuknue f(f), & =aTeMm usOOpaKeHu
camofl dynxuMa f(£).

460. [lyete @ u b — MBA DOJOMUTEILHEIX THCAA, H NYCIL
i (€)== F(p).

[Torasate, 470 QyHKIES

flat—b), t> 7,

gl)= h
i 01 l <z E;
b g
1 —=op .ip) ; :
upeeT HIOOpamcHHe —e ¢ 2 || lcoBrMecTHas Teopema
REA

N0I00HS ¥ 3anasiblBANHA).
- 461, Haiitn nsobpamenns OynEumi;
IT"III

sin I:'IQf-* i) £ % :

ArO=] :
O, E{TS‘;

f L ) i
[ COSIRSI—-—JI, fi}.ﬁ,

8) f(f)=l ; f o
, 187

B—an =2

2 f{:;.:{“(& : fe

IX. Teopema YyMHAOMeHHd (Teopeda 0 CEepTHEeL
I pougaedanne Gsyx usobpazcenud F(p) u @ (p) mosoie AciAeiicr uaotpa-
MEHLEH, fEdaeM

Fip) @@= 0 oi—dn ()

=y v

Murerpan & RpaBodl zacri (9) Raswsactos eefpridod yHKIEE (1)
0 @ (f) 1 ofearauseicd CHMBOSON [ (7] 5 ¢ (7).
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Ilpumep 10. Hality naofpamenve dynkiun

=_\;(:—r)e=dr.
B

Plﬂueuue Dypxuna | (f) ectb ceeprtka dyarnul f{f)={ u
@ {{j=¢. Io Teopeme YMHOMeHES
: ;s 1 | L
'f:lIf =F LI | e e S e e
VO=TE Ot ip=c, =
Haiitu n306paxkeHne ceayiomux dyHuKiui:

i

462, 5 £ " sinT dT.

463. \ cos{t—T1) " d. 464. \(f—T)chtdr.

I T

465. (i—’r)” f (1) dr.

(= e :'-"'iv-;. =

!
466, § 209 12 do
0

lHeppasa Teopenma paanomenss. feaw F(p) — aneinmi-
LECROR PYALKUA 8 OXpechRocmi Gecronesiy gdaternod mowce [1] ¢ pasaa
& HEH HPAG W 20BN AGPOHOSCROS pas,rmcersra,e Fip) & okpeomuocmu Gectko-

HewRO ydarennon modgl tseem sud F{p) = 2 %, 0 opUeiAc s F(p)
23

h=1
CAYNEUM drypiies

o Tk 5
Fiy= Y e,

467. HaiitH #HsoOpamenne DyHEuHE f(f)=J, (1} — Gecee-
JAeBOH (DYHKUKE HYJCEOro HOPATNKA.
468, Hatity nzobpamenne dyunruua f{f)=J, ().

469. llogazats, uto J,(f) = “;34;14—1;?}"
_|_
470, Tlokasars, UTo

i
12 7, (2 V’rf),:-p,}H elir (n=0, 1, 2, ...).
471. Tlonuuoms J'lareppa ONPeNeddioTes GopMy I

S nl aa‘““ng e e A

-~

g 1] HAXOHIEHHE M30BRAKEHNWIT M OFHTHHANGD 125

Iloxasate, 91O

L) =

%* (et 19
472. Halitn nzofpakenne dynxunn f(f)=In{
473. TlokazaTh, 41O

N - |
o T ,"H—f _;7—.
ert (1£)= pVpFT’
| RS

¢
erf (1) = “‘E \ o
5

BrLiusenute HHTETPan:

: P i sim fu :

474. a) f(i)= \ a4 10
i}

a2 |- pd

6) F(fy— g O
j

o
m) fipy = B, g
§

475. Hafitu awavenna dyHKuAY f(f) ¥ ee Depsubx IRYX
TPOMARONHBEIX OpA §-—>-1-0, ccan
A
f“} -_p‘pe_l_p_l_]] H f “)

Qrucxagne OpEFHEAaIE N0 U3odpamenum Ias i
XoMIenysl DPHTHEARA § {f) [0 H3BecTHOMY usofpamennir F (g} npmme-
HEHTCH CaelyillHe TRHEMED

. P8, P (8) — opHrEHATHL.

I. Eecix F{p]_Q (ij}) EcTh  DNPABHALHAR PALENHaZLHAL  pofb,
T PARTATAKT 3TV npmﬁb Ha CYMMY EpOCTLIX ppofed i HaXQIAT OpRIH-
Banel 1aF Kewiol TpocTofl gpodk, HemoasavA ceodcrea 1—IX mpentpa-
sopaligd Jlangaca. : :
Opumep 11, Hality = opursiat s yHzuEs  F (p) =
1 }

plp—1)(p*4-4)

Pemenue. Paamaraed F (g} B CYMMY TpOCTLIE Ipobeii:
] "1 i CpL D

pP—NE 1) p p—1" p"—4
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Haxojin kospdunrenTn: 4, B, €, D, nosyszasm

g, S b Nk 1 1
Fp) = P TE R e o ()]

OpHrHEEAIE 518 Kamjoll ma Hpocrux apoGelt B mpasod wacru (10) Ha-
xogaies mpocio. Menodssyn CEOHCTBO JHHEBHOCTH, HaXOoaum

F i +;mﬁ—_mz

I

tnl

I
Opumep 12 F{pi= IENEREE

Pemenne B maumom cryuse Fip) yae ccrn npocras apodh.
Ilan maxomueius CPHCHHATA SOCHOMLIVEMCH TEOPEMOH VMUOKEAHH M
TS, TUTO

1 :
=== g1 E

il

Hafitn opgrsman 7 (6.

Haueen ;
Eip)= ,; Bl = QS St {# — 1) sin 7 dy==
EFIE pPri gl
I
=% lS feos f—cos (E7 — 1) dv=

i Lo ada S i | ey
_grcasf—--T st (27— 1) |t=0=—2— Icobf—f sin £.

[puven 13. Fipl= Haits opurasam f (1)

i
Peménne Hammure \rj{_f:JXfflmeH &P VEAILEAET Ha [Meofxomu-
MOCTL TDHMEHEUHA TEUDEME 3aDa3jkiBanus. 3geck T=I, 1 ; =
TIOSTOMY : &
e e
;" _"'1 ]

1. € novoupio BTOpOH Teopews PAIOMEHET, KOTOPAR YTBEMKIACT,
HTO HPH OHPEIRICHHEX YCIOBWSX Ha F {p) opHiupanow gaa F(p) cy-

BT DYHKIE
Ft)= 3] res[F (p) e, (i1
(£5)

rie  CYMMa  BBMeTOS  GCPeICd Mo BCeM  OCODLIN TOYKAM Py PVHE-
atti £ (p).

%] IANOMIEHHE HIOBPAMEHNA W OPUTHHANOB 127

21m
R (p)
0 GPHITHATON €8 CHVIKHT QYHKOHA

B uacrsoctH, ecan Fip)— — NpaBHIbHAA DalHOHZAEHAR APOGE,

£ 2, —1

k
=N =t m T o e ey

(fny—1)! Pty dp w1

k—l

THe - Homock F{p) KpaTEoCTH 2, # cymwa B (12) Geperca o Beew

moecan F (o).
Ecak Bee moQocel £ (p) npocteie, To dopuida (12) ynpomaercs ®

NPHHHMAET BHI -
- S‘ Qipel Pif .
U_,;f‘] Ripe) (13)

Mpumep 4. Fipl= U Hafiru opuranan [ (£).

PeuteHue DOyERIHA l fp') HMEET nomockl gy =1, pa—— 1, Kan-
Rl Bropoero nopagra. Mo dopuyae (12)

© pelt ‘I’ p.ap.f . 1
-+ Hm [ ] : !f;hf
{p+lJ o g alp—1P
o ,ELaHHLIX A30|5PEH\QHHF1 HaliTH UIJH['MM&JI[:] H Io-
CTpOATL HX rpaduKy:

Fif) = 11rr1

HafiTy opuUTHHAJL MO 3aKAHHOMY H30ODaMeHU:

(480 F(p) = e, B F )=y,
482. F(p) ﬁ 183. F(p) = e
484, F(p) = g 8. Flp) =t
486. F(p) = LEE P2 a87. F(p) = .
e w+n£+;mﬁ4r
489. F (p) = Gi— oo 00

ARV --.—J) ()
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1
- 2pS 320+ 1

Fpe—t
491. F(ﬂ)ﬂ%‘

‘igi}. F(p} L=

s ey S s
492, | [p} p3+l - 493. F{p} T p3+4p5.i 5.;'; e
1 o g b2l
. PO = pmppry W PO = g
; LA e’ Pk
496, Fip) = (P“ e 497, Fip)= pE—Q,u—!—;'J-'_Pg—FQ
-&p 2k
498. F(p) = =75 499. Fip) = 5
500, F(p} 1 Tt (e 25 = Dp 3P Al
L P
801. Fimy = x5y 2. F0) = crimra-
= z P e R 3P & S
203, F [:;'.-':] = fp_ﬁ_i_';TT?_‘ a4, F{P] o m

Teopewnma Dhpoca Hyers f (5 = Fp), 1 overe @ (p) u g(p)—
BHATMTHUECKHE PYEKIHH Taxpe, 970

Tip)e T =g (i, 7). (14}
Torga
C\C
Flaipl @)=\ fmed 1)du (15)
0
B uacrioct, ecan @ (p) = Vo gip)=Vp,m
Bl D= (16
|- gk
[ostomy ecas wasecTio, urto F(py==F{f}, 10 mo Tcopeme Odpoca
HaXOOHM OPHIHHAT JIs :(l—f))l
L e
F(Vn) ¢ e
‘—(Jr—'_!:l— =i “-_:lz R " {'L:I i bl ar. “7)
Vp st §

Venoasayn teopemy Dfipoca, HalTH OPHTHHAIL CACLYHO-
nisrx HYHKUHE (2 — BEIHecTRENHOR HHCAC):
—F pxia —elp

505. F (p)="——. 506. £ (n) f—p}p -,

!

4§ 18] PEINEHHE DHEGEPEHIIMATEHEN ¥PARHEHHH 129

o =VP e—lfﬁ.-'cz

B08. Fip)= ——
| .'3

ol ——- fz

l? - 1

507. F(p)="

_. .11 p
n(]f’p ta)

Henmonrays Teopemy 2Ppoca, BEMHCIHTE CIBEYIOITHE
HHTETPAIbL:

509. F (p)=———

510, 1 (£) = i/.% { et ar,
1}
o

oo

812. 1 (H)=r— J“ 1 sh te— =4 g,
[
]

(2]
513. I ()= ,—zjb T sin Te— /¥ dr.
g

§ 12. Pewennc 3afawn Kowu jpid QDBEIKHOBEHHBIX
JHECHHBIN AuGdeperuyalbHEIX ypasHAeHui
C OOCTOSHERME KoathdADHEATaMH

[lycts wiieed audbepennyaltsHOe ypasHene {J1A OPOCTOTLL BTOPOID
TOpANKa)

Gy g b O )

rie o, a4y, G- cofst, gy ==0.
Byaew mexars pemenne ypapsend (1), yIoRIeTaopriomee Hadalb-

HLIY \L']DBHH\'I
£ (0) =, z’ (0) =% (2

Myers & () =X (o), 7({}=F(p). Hpumreras K O00sHM HACTAM {1} mpe-
nﬁ.nzaaame .."[anraca ¥ Eenonb3yA Teopewy 0 IRGQHEpEHIHpODAHEHE 0DH-
rHEada M cpoficTen guueinocTd npeofpasopaHHa Jlallaca, BMecTo A
fepednEAnpEOr vpapaeEas (1) o EaualhELMl YCAORHANE (2) nogygac
ONepaTopHOe Ypan: Henie

(@ |y as) X (p) — (o - apk ¥} = F {p). {3)

i JlL KpacuHop " oAp.
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Hz (3) maxopmy . 521,k — Ol et LU = =
% fp’*;“;f”_,utj;f; i < () 522. %' 4-2%" —Sx—e”,  x(0)=0, x @)=L
Gt A28, " Lyl £ (0) =’ (0) =1 (0) =0.
ZT0 TAK HASHEZEMOE ONepaTopHoe peweHHe. Haxons mo X (p) oprregan 3) [P i : 4 s
x(f), Mz Tem caMmBEld Haimem GvHEENHI ¢ {f} — pemenne samaun Komn 524, x' 4+ 2x" =z, X0 =% (0)=0.
] _2.‘ s 5 H J”— r.. — e { ber= e A :"\-l-ll
i O(Gz;mm cayual pemenns sanagn Keomm gaa auddepeHNHAIRHOMO ?25‘ rm FQ’E {—,_‘c sin, ’?{0} U: * (O{
YpaBHEMHA A-T0 NODHEIZKA NPHHUKORATBERO HHMEN He OTNHHAETCH OT 826, 1" —x"==sint, {0 =x" (0)=x"(0)=0.
AP s O BOT. st HO=0, B
ITpumep. " (0)=0
't x=2cosl % {0y =0, ) =—1 j i X =
PemenHe. 528. xi——?xﬂ-i-)ﬁ'—:ﬂf; x{ﬂ}:o,  f {U"JZI'
=X (ph = pX (P)—x(0)=pX (p), 529, x" +2x" 451" =0, x{0)=—1, x ([2”??’:0
) = il {0} = X s s | ; :
el dimalim e LUl Sl ey 530, " — 24"+ %=1, £ (0) = ¥ (0) =0.
PX () 14 X (9) = 531. x4 %' —cos !, £(0)=2, % (0)=0.
oTCHa TR e =1, x (0)1=0.
ot T 538, x"+x"=sinf, x(0)=x"(0)=1, x" (0)=0.
R RS e 534, & - x—cost, s T
= i 7 S5 , L L L e
Haxopum opurmnan gaa X (p). Opurdsal gis ©yeEkmnm — 835, X" 4" =1, ilj=—3, = l{}}” L,
1 Bl £ (0y==0.
TR 536. & +2¢ +5x5=3, w0=1," ¥ {0)—0
I e R S O B37. xlV —x"=cost, x(0)=0, X' ({0)=—1,
;_,..‘IS'[_EIHIK e i pUCHEATS HA hyHED o .T]'z BOCT hzijm.cn. (0 = " (0) =0,
HalpHMER, Teopemoi U2&-1¢¢epegiu:.prJiﬂaH\H'H Haobpanendn (e § 113 5AR AT OptL9y ] x{ﬂ}:x’ (0) —0.
4 =iy 1 art 3 o el o o r =
{p9+1)3_“"“[‘I;ﬁ_i_l’lllp-t—tsulf. 539, JEM—';—JL—I, 0= l,J X I:O}U 0.
3uaunr, X (p)==¢ sint—sinf=(f—1)sin? el i I': S
Vrek, x (f)—(f—1) sint. A 541, " —2x L bx=1—¢ x(Q=x {G)P_—.TC-.
542, x* 4 x=0, (=0 =x{==1,
Pemmpte efenyiouiue  audpepeniHaisHLe YPABHEHHS TIDH 27 (0) =2.
sa.ﬁfHme’ Imtlamﬁ_T:dx VCAOBHAX: 543, " e cos £ (0)=—2,
Gt e it o (0) = (0) =0,
515, x'—x=1 (0 =—1. j oot
; : s xRt = 0) =0, x (=2,
5]7. x”ﬂl: X{:‘.}}:O, ,‘:’f(ﬁ):l. 545- E[V—Jfo’:l, .‘;T(O]T-.x! (0}:.{”{0):
518. x" 1" =1, A= 1 @)=1, — & (0)—0.
519, X" - x=0, (=1, ¥ (0)=0. 546. x* - x'=cost, x(0)=2, ¥ (0)=0.
520. x" -3z =¢, (=0, x"(0)=—1. 547, X" —x =id, 2 (0)=x"{0)=0.

By=




548,
549,
550,
551.
552.
553.

554
555,
556,
557.
538,
558,
560.
561.
562,

563,

564,
565,
ob6.

307,
568,
569,
570,
571.

572.
a73.

574,
B7a.
576.

OIEPAUHONNOE HCHHACAEHNE [F IT

¥4 x =cost, x(0)=0, ¥ ({O)=—2, 1 (0)=0

P g e — ) =,
—x'tx=e¢’, x{0)=0, ¥ ({0)=L.
" —x—zint, A(0=—1, x' (0)=0.
L x—ef S =0 e i =2
£ 4+ x=2sinf, (0=l x () =—1.
£ —2x" f-x=1 —sint, x{)=x" O)=0
pE Dt B neRy S et e
2L dy=—=0cost-cos3t, x{0i=x" (0)=0.
¥ fx=td L4sint, x{=x ({01=0.
e (=1 (=0

£t xt=dsindf, x(0)=0, & (O=—1.

AL e el T T

=381 2x=¢, x(M=x ({MH=0.
s e (e N

T ;— 2ef, () =x"(D)=x"(0)=0.
¥ Fr=feos?, x(0=x (0)=0,

¥ Lmr=gsin{nt-a) 0 =x"(0)=0.
TGy 11k 2 Bx=1 {22,

(0 =x" (D)=x"{0)=10.

V20" fx==1 sint, H0)=x"(D=x"{H=x"(D)=0.

i —fox’ (e LR k=0, x()=0, ¥ (0)=1.
¥ tdx=sinf, x{0)=x"{0)=0.

e ) — (T )

2 Lyl cos{,

() =x (=x"(0)=0, =" (O)=.

%" — dx==sin %! sin %t. x(0)=1, &' (0)=0.

AV — By - 10x" — 6x =0,

(=1, " (=0, " (0=6, " {0)=—14.
X x fx=td, x2(0)=x"(0)=0.

" Fx=tfcost, xf)—=x (=0

FSx —dx=0, x(0)=x (0)=0, x {H=2,
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577, #ban 3% s=1; . (0] =4" (D)=x" (0)=0.
578, X' tx—1, x(0)=x (0)=x"(0)=0.
579. x' +aetx—=an® i -8] x®)=x" (0)=0.

Fit)
,1_
580, o x - x == 1),

: ' 2=,

& dx=F(1),
D= (=0

581.

582. ; _I_'ZL,_" X x=F(b),

i — (=1, «(0)=0,
fle s .
583, T /\\ %' L9yl
— 2 (0)=0, & (0p==1.

pR4. | i =2+ x=f{t),
i s Za da 3 (=g (D)=0.

585. HacTuia MaccH 4t SBEKeTCA TPAMOAHHEHHO 107
neficTBueN BOCCTANABMHEAREH CHAL MAY, DDOIODIHOHANG
HOl CMEMENMg, U CHJL COTpOTHBIEHUY 2MUQ, TPONOPING-
HaJLlod ckopoctd. B woment BpemeHH {0 HacTuna Ha-
XROUFTCA 11a PacCcTOANEH %, OT NONOMENHA PasHOBeCcHA W
ofiagaer cHOpocTeio ©p. lloKasarh, YFG €CIM HMEET MECTO



1534 OMEFALHOHNOE MCUHCIERNE [rar e
PABEHCTRO A% =i — p3, 10 CMCHIEHHE YACTHIE ONPeIeIdeiey
BEID A EHHENM

3

) Sl 3
et i [rx, cosnd + (v, + x,) sin nf].

586. UacTHia Macckl Mt MUKET COBCPILATL MATHE KOJC-
GaHUA OTHOCHTEJIRHO NUMEEHH PABHORECHHE M HAXOIHTCA
nol BozleHcTEHCM BOCC'L'ELHEIB_..'IL!BE‘[IOLLI'.Eﬁ CHIRT mnzx, -
TlOplUIOUE.'ThT]Oi:T CME]HGHHH}-l OHa BHEBOIWTCH H3 COCTOAHHH
NOEOA ROCTOAHHOH cuaol F, nefictoviomell e reuenne ppe-
MeHg 7. l_lm;aaa'rm UTO sMILTHTYIA Kone0aHuA paBHa

%sing- npu =T,

587. MaremMaTHYCCKUR MaATHEK IIHNLE [ BLIBOTHTCHT H2
NONOKETHA PABHOBECHH MaJBIME OTKJOHSIIHIMH TO4KH T070-
BeCd B TODHIOHTAILHOM H&]'[pﬂ]j"lﬂﬂﬂlj. l!_DK&S&Ti:_. OTO ecJi
TOYEA NoABeCa [ePeMeCTHIAChH Ia I_)HCL‘TOHHHE‘ &, TG OTHKO-
TeHKHE MasTHHKA pasHo af{l — cosnt), nﬁ-,-a%.

388. HYacrTnua 6polncHa BEPTHKANLIO BEEPX CO CKOPO-
CTRIO T, Ha nee ,H,E,‘I';[C"I'B}"}O'I‘ CHJIA THHECTH H CHIA COMpC-
tuBaeHus 2kmou. Dlokaszath, 4TO B MOMENT BpeMcHH / OHA
OYAST HAXOUHTBES HA DACCTOANNH —gfe —:-54';-17%{1 — g%
OT TOYKH OpOCaHui. g

589, MartepHajibHas TOYKA Macchl 2 rpamma JBUKETCH
UDAMOIHHERNO [NOX JeHCTRHCeM CHIN F, Bo3pacTalomel #a
G JUH B cexyHiy. B HauanhHEH MOMEHT TOYKa HaxonHgach
B HAUANe KOGPAMHAT M HMEda cKOpocTe t,=—10 cwicex.
3Hasd, uTO HaYaAbHAT BeaudnHa CuiL Fy—4 THHEM ¥ 470
Ha paccrosunn 450 ¢m OT Hayaga KOODIAMHAT CKOPOCTH
v==105 csjcen, ONPERSNUTL 3HAYCHHE REIHYHHB @,

590. Marepuainian TOUKA MACCH /M ABMIKETCH HPSIMOII-
HEHNO, OTTANKHBAACL OT HaUaja Koopuuuat O ¢ cuaolr F
HpAMO NPONOPHHOHAILHOA paccTOAHML (F = 4mx). Ha tougy
LEACTBYET CONPOTHEIGHUE cpensl R==3mo. B navamspuil
MOBEHT PACCTOANNE OT Ha¥aka pasHo |, a CcKOpocTh papua
uymo. Halte 3aKoH ABHKEINs TOYKH.

591. Tamenas TouYKa Macchl /M NajaeT B CPELE, CONPO-

THBJIENHE KOTOPOH HIpsiMe FApONOPUMOHAILIO NEPEOH CTe-

HeHH CKOPOCTH. ONpeienuts HauOOALIYID CKOPOCTL TOYKH,
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ecng HpH 9==1 M/tex cHAA CONPOTHURICHHS paBHa ORHOI
TPETH BECA TOUKH M HAHANLHA CKOPOCTh U=

592, MatepuanpHas TOSUKA Macchl # ARMIKETCA B cpede,
COMPOTHRABHHE KOTOPOH DPAMO TPONOPUHOHANBHO HERBOH
CTETEHY CKOPOETH (KO3(MDUUHEHET NPOROPUHOHAABHOCTA k).
Kaxoe paccrosnne npoHieT TOUKA A0 OCTAHOBKH, €CAH &l
coofuleHa HaYalbHAH CKODOCTE iy H KPOMEe CHAN CONPeTHB-
JACHUA HHKaKHX JPYCHX CHI HeT?

893. Tmxenas onHOpOIHAH LENOYKa MACCH M H [LIHHLL
2/ AeWT HA DAAAKOM COPHIOHTAIBHOM CTONE TAK, YTO I10-
JoBHHA ©C CREHINBAGTCS €O cToqa. ONpesednTh IBHKEHHE
UEOTKH Bo BpeMs ee cOCKANLILIBAHHA €O ¢ToNa M HafTH
BREMA COCKAILEIBAHUA,

594. Touka wmacen M HAXONHTCH Ha OPAMOH, MPOX0ids
med gepes apa neutpa A u B, paccTosHEC MEKIY KOTO-
pune 2d. UenTpel OpuTSrHEAIOT TOUKY ¢ CHIAMH, APAMO
MPONOPLHOHANBHEMA DACCTORTIHIO O mentpsa; wosdhamment
PONOPUACHATLIOCTH MmA: OIHHAKOE 473t 000HX HeHTPOB.
B mauwanbnniii MOMEHT TOYXKA HAXONHWTCH Ha pDAacCTOAHHH 6
or cepequnn O oipeska AB, He nMed HauanLHOH CKOPOCTH.
Onpeleants 32K0H IBHMKEHHA TOUKH.

5495. Hepogpipunsifi nentp O OpuTHTHBAET TOYKY MACCH
M oc cumol F=umr, rig r-—paccTOAHEE TOUKH OT 5TOrO
HEUTpa H | - NOCTOAHHGEH Kosdduinent. B uauanpunii mo-
MeHT r=ug # CKOpocTh #=0. Hepes CKOJIBKO BpeMeHH
TOUKA JOCTHTHET HenTtpa OF

596, Jloake coofulena HadaneHas CROPOCTh ,=—0 alres.
Uepes 69 cex noche Hauasa ARMKEHHUA 5T4 CHOPOCTE YMEHE-
maeTcH BAp0e. HaliTh 3aKoH [BHKEHHS J0IKH, eciad cHaa
CONPOTHBJCHHA BONM NPAMO NPOIODUHOHANBEA CKODOCTH
JOIRH. '

BY7. Matepua nHas TOMKA MACCH 71 ==2 coBepIiaeT Npano-
auHeliHee Koaefanud no ocH Ox non neficTBueM BOCCTA-
HAaBAHBAONIE! CHAL, NPONOPUHOHAJISHON DACCTOAHAK TOUKH
0T HaYajda KOOpLHHAT (xoz(MHUHEHT TMPOTOPHHOHAARHOCTH
paseH 8), n posmMywawmed cuas F=4cosf. Halitd 3axon
IBHICEHNA TOUKH, €CIH B HAUAJLHHEE MOMEHT ¥x—WU H o=I(.

508, OnpeienuTs LBHRCHES MaTep HATLIOH TOUKH MACCHL 171,
MPUTACHRACMOA K HeMoApHAHOMY HenTpy () cuaofi, HpaMO
NPONOPUHOHANEHON paccToANNic H PasHOH A%i Ha pag-
CTOAHMH, PaBHOM €RMHHUE JLJIHHBL.

¢
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B HagaabHEA MOMEHT TO4YKA HAXOLEHJIACH HA [BaceTo-
HHE @ OT LeATpa O 4 HMENd CROPOCTh U, MEPHEHIHKY-
ASPHYH K NpAMOil, COBIHHAKMEA HATAIRNOE NOJNOKEHHE
¢ uedrtpon O.

589, Pemuts sajady Ne 598, npenmoaaras, 4ro touka M
OTTAJKHEARTCH OT [IEHTPa € CHJA0H, npano IpoliopEnDHadb-
HOH pACCTORHHIO, TIPH TOM xe Koshduixedre TPOMOPLHO-
HAITLHOCTH.

600, K menm, coctosmefi us evkoctd# C H HHAYETHE-
HOCTH L, coemsHEHHsIE TOCTEL0BATEILHO, B MOMEHT BPEMEHH
[=0 mnpuaomena 3.4.c. £cos{wf{ o). HauameHbe TOK
W 3apag paenn nyao. [loxasaTs, UT0 TOK B MOMEHT £ pa-
BeH

! F : - ; 1
fa s i ol LAY 0 SING COS ML) ——— 0
E jo sin (e +«) - ncosasinnt — v sinacosn } i T

1
rae hi = 7¢3 TpeLnenaraeres, 410 ne == @i,
601, K nmemd upenmayiiero OpHMepa, © HYJeBRIMH Ha-
YAALHLIME TOKOM H 24pAICM B MOMCHT Bpemend (=0, npu-
Joxena a.4.c. Esinnf ¢ pesoHancnol wactorod. [loxa-
1] : ; 1 f
84TL, Y4TO TOK DaBEH besmn.f., rie nzzm.

602. K comporuBiacHmia R, o06Jalalouleny HHIVETHUBHO-
crbio L, mprnomena s, A. ¢. B sin(wf +-a). Havassuoi 10K
papen nymo. [lokasaTe, 410 TOK papen
1
2
]

e
E {sin fy—aje * -J-sin{mf—|—o¢—|—ﬂ3)} (R2 -+ [20%)
@l
e tgr="rp.

603. K wuenu, B KOTOPYIO TOCIEOBATENLHO RKIIOUEHII
L, B, C ¢ mauaJgeHBIMY TOKOM H 3apiios, paBHEMU HYJIO,
npUIOKEna 9.1.C., pamnas E; npn 0<<{==T 4 E) mpu
t=T; E,, E,— nocrosunue. [Toxasars, aro npu ¢ 2> T Tok
B [IEMH paseH

EI —E o
B 8101 f2E —
b

By i e
1 e ——
€ sina{f—T),

R B :
rae =gz 1 n’*zﬁ -y TpHEeH (peRmoIaractcs, 4ro
nE =0,
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€04, Ilens, cocToAuian W3 HHIVKTHBHOCTM L, CONpPOTHE-
genun B A ewmkoctd (O, CoSIMHEHNRIX HOCJelOBATENLHO,
BKOYACTCS HA NOCTOAHNYIO 5. M. ¢, £. [laTaapield 3apai
i 0K panhb Hyduo. [lokagalh, 970 10K [ B MOWENT BpE-
MEHH ¢ papcH
[T :
[—”--I e sinat npu #f >0,
f:{ i Wi :
l + Lot npu wi=_0,

R R

: e LS —_—
te 1 =rr—gr W=35F-

TIyCcTE HMeen YRaBueHie

g (8) 570 (1) by (81 200 (1) - b (6 5 G =F{2), (5}
rie oy (£), Gy (f), .., @y () —MHOPOUNEHR TO £ CTRNIEHE = 0l 2 Fltl—
Gy HKunA-oparEtal. DY [PeIIolaraTs, 90 2ajaid Ko

5 * =3 i =L
PR e P A P (6)

AnA YpaBHEHHEZ (D) HMecT [elleHHe.
yere
% {f) = X (p)

B opny Teopeuil o andiepeRrEpossHHE HI00DHMEENT

g tel (1) == (—Lj% -!f‘ LAz S ) =

i

a4

dpk

1]

= (1* [pE X ip) —pfits, — o — X1

Srecn L 205 (f)} — wooGpaxene GVHETBH Aol

Taxi ofpe30y, HPHMEHAR K OOSNM TacTaM YPABIEHES {5) npeud-
pasoBanve Jlanaaca, wu OpeRpaTEM {5) & HpepedUUAIBHOE YPABHEHHE
{A-rel TOPEAKA DTHOCHTETEHO HA0Opamekil A () vy ERIHA X L’]. Eean
M =1 (B maciiocTd, = 1), TO aTava HuTErpUpOBANEN YDABREHHA {5)
¥OpOIASTCA.

IIpunep. Haity ofoee pemelife YDABIERHI e —2x' =0 (V)

Pememuc. [yere xif)== X (p}. Terga

xf () =pX (p)—x (0}

%7 () = 02X (p) — px (0} —»" {0},

B ) 5 — 4= 7K (0) = px (O) =+ (O} =

L 4X ()
d

—ZpX (p) - 1)

5% S

=—p
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¥pagrerne {7) NpHENMEET BHE

— S o (o) ()= 20X (1) =2 )

HTH
o A (0}
do K{p)——_pa :

A £

=

]

Hurterpiipys ypzedenne (8} KaE JHUSHNOE USUMHONOANGE ¥pABHEHKE

ornocHTennto X (p), Haiigen

= o

(B
X (1) +

D T
aTKY 4

ot
L =x{0)+Cy ar
L
CETE PEWERNE MCXOJHOTD YDPABHENNA,

Halitu pemenns ypasHenui
blla s -t e
606, i L 20 =0.

807, " 4 (- D) ¥k tr==0, x(0y==1, *(0)=—1.

GOB. (b)) ¥ =0, x(0)=—1, ¥ (0)=0
NeACTBHTEALEOR 9HCA0).
BOB. xS f (- Dy =1, x () —x ()=1.

{h— mt)ﬁoe_

10, x"—fx' =0, p—ueaoe, r_=0 (ypusucHue

Hebsnmesa —Spuuta),
)y x{=1 *(0
6) x{0)=0, ¥ {0

y=10, ﬁ:?fz;
}:1!

§ 13. Harerpax Qroameds

Eean dymnkuna ) wenpepkinna sz (0, - co), a dwusnes @ @)

menpeptiaka Anpdepennnpyeya ma (U, —oo) o
Fip) =74, @ iph== g (i)

13
Fo@ {p]LT_.g,f[r_}q:u{:-u‘c) dr.

TO

Orcloga o Tecpeve o ,h,nd;q,‘epe}ruupmaﬂun OPHTHHEIA
i
pF (o) @ (p) = 1) @ (0§ 1) @' (=) i
5]

20— Tak HasWBdeMdd gropyyia Jwoaseis,

(1
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llyers Tpebyeres PRUHTE aAuEedHEce pafpeperiiadbios ypasHeRne
€ NUCTOABHLME KOSROEIIASHTaM #-T0 NOpIIKa

L %] 2 g™ (0 - gm0 (e ag B =F (B, #5220, (@)

s ]r}"..i[{-}[!.hlx [TAYANEHREER }'{‘J’Iﬂﬂl]ﬂ."{
(0= O —=...— T () =0, (@
{':'JT‘O OTPAHHUEHHE Ha HATAALHLIC VWCAODHA HeCYRSCTDemin: ETDOCTDﬁ 34"
FETR0H  ACKOMaE E];I}'H[{HHIE 33739V C HEHVRECELIMI HAYMANEHLIME VCIUBHAMA

MIBEHO GRESTH K 234a4e © HYNSREIMH VOIOBHAMH. )
ﬂon],’cmr\i_. Tl HARECTHD peipeEHne ViaBHeHHT

fx]=1 {4)
€ TOH ke Jenol U2CTRI M NPAEOH YACTLIO, PAGHOH ediminile, UPH YCI0-

ergx (3), [lepexoin X DreparopHEM Y pABHERHAM, O¥ien HMeTs (A (—
HARBCTREIN MHOPO4GER OT )

Afp) X (g =T (p} 5)
s (2] '
1
Adfpr Xy (P.]':F = (6l
aas {1). Ha {B) naxomnm X "p}.—F—{‘U—-.] anz (B A (p]-_--u-—].—-, OTHYI4
: i Rl pXAp)
X (ph=pX; (p} F (p). Coraaceo dqopmyae (1)
#
pXy(p) FAe) =10 & (O () i E—7) dr. {7}
i
MurteBag, wre rp (=0, moayyaen
¢
X (py=pX (P} F (0) = | P iz) 5] (f— ) d. 8)

Oreiona pemEHHe & (F) YPABHEHNA (2) OpH HYMEBIX LAYAIBIEX FeqoBsx
{3] Gyuer HneTb BHA
. t

xm:é' F i) %) (f —7) dr. 8)

tHe ¥ () — pewenne zazaqyn (1) — (3L i
Fpuawme p, Menoanavsa dopuyay dwaMend, DeminTh YPABHEHHE HPH
SUNAITIBX DAYAARBRIE YCHORHAX

0 *“"(”=ﬁ;;‘ £ (0} =" (0) =0

Pemexne Picchorpun scnoMoratelbiyvio Sataqy

2 —x (=1 ay (0 == 7 () =1}
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TTpHMeAAR ONepaliodHpEl  MET0ll, HaXoLHa

; 1
e W=y

oTEY A
t
o () =yshrdr=chi-—1
i
[lo gopuyas (8)

£

et i _ 1] of
x{)=\ ——=shf—T)di=— (el —fef—1)Fshi-In
p_.s l4-¢ 2

5

C novomsio GopMyas Doaveas peliHsl ¥PaBHEeHHH ¢ 3d-
JAHHEIME HAY2AL LM YCI0B HAMU: :

1

611, x'=117, i
612, x" —arclgt, £ (0= (0)=0.
Bia =1 lndr Z) = 0y—1
614, x*_xsz:W 2 (0) =2 {0) =0.
BIB. X hr—p—, x{0)=#(0)=0,
616, x"-l—x=-ﬁ2—t, #(0) = (0) =0.
617. &' 2=, % ()= (0)=0,

L l O r
618 =1 —I—XTW, IR{}:I:_E (0}:0.
619, ¥ —x=tht, £ ()=« (0)=0.

rrE s 1 r -
620. x —+ X Zm, X (O)_JZ [0)=0. X (D]:U.

§ 14, Pemrenue cucreM JuMHeHHEIX AudibepeniiafibHbIX
yp&EHEHHE':i QHEPANUOHHLIM METOIOM

Pepenne ciotems  adnekusux gudeepeHIEANLHNR  Ypaskernl ¢ no-
CTORRRMNE KOSEHTREHTAME ONCDALUOIHEM METOLOM HPOHIRONHICH 10
cof e cxeMe, uTd B pelieRde 0gHOTO angbepeliHalEHODS YpaBLelHA,

§ 14 CHCTEME MHGOEPEHIHAIBIIEE ¥PARHEHITH 141

[Myerh, HampuMep, HymRHO PEDHTL CHCTeMy AHOQEpennEalbHEX
¥PEBHEHHH BTOPOCC DOpAjEa

a2 dx \
[:ﬂ:fe EJ{’— B Etk —+ Cipl __.,l =i (f) (1)

1

=

(e L e
Tie g, g Cip— CONSL, MPH BHATadbUblX YOIOBHAX
wll=ap % (0)—Ps (2)

Ofoznauaz vepes Xy (p) u F; (0) waoGpamenns & () o f; (£}, or cwoTendr
{1} ¢ yueTom (2} nepeljes K OnepaTOPHON CHCTEME

"

Y. (@t bap o) Xe ()=
h=1
—Fi ()= 3 [ bndmetonb] (=1L 2.0 (3
k=1

Periag cucteny (3) Kax appeHuylo anredpanueckyio CHCTEMY Vpamiernil
oTHOCHTEILHD X (o), Eaizem X, (p), 4 3aTew Mk OpHrEHAIH X (f) (k=
=1, 2 ..., ). D10 nmocdegEke OyayT peltcHuamu sajags Kou pis
crerennl {1}

[Mpimep. Pomams CHOTENMY VpaBHeili

L= {— %Lz -
{y”—-x—y,
2= 2y
% (D=x [0)=0,
(=0 ¢ O==1
z(0)—1, ¢ (0)=0.
Pemenye [lepexojil Kk OnepaTopuoll CHOTENME, MOLYHHNM
PX =3 (V=K 7]
{p9V+! ==
prL—p=-— 17,
rae X (py=x ), Y (p)=ui} Zip)=2(0).

Pemias  HooTedsim  cECTEMy  orHocuredkdo X (p), Y ip) » Z{(p)
IO Y HEM

X Se=D) 3 (p—1) 1

Fora PSEEIn e A

Z (p}=

2 e
L
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Haxogs opurnkanm gua X (p). ¥ (p), Z(p), nomyuaem

3

5 Y=3x+z 2 {0y=1.

X I:.ﬂ:
2 —3x |-y,

630, [ ¥'=g-|-z2, - )
: : a (0)=0, yi0)=1,
l_“_':'f cos E’f—|—-8— s 2¢

H(f:’_—(i—f) - o CGSW—-E]; sin 2 —cost, 651, x=3y—x, 632 [x’._.,._.gx_y_gl_z=
Peliate cHCTEME YPABHEHHE: ZF=—3xty—2
621. ¥ y=0, (=5 =1, =1 g()=1,

{j =0, L0V =15 g 1) = — z (0) =0,

X s 633. ¥ =-—2x—2p—4dz,

_H_X Jﬁ..
{ —x—'—e’ =gy {=1. ly’z—?x—‘,—gy—?z,
o T i t‘mf;L-——y:_4-(;)}:—’z('D?i—l
2+ x=0, £ (0=g{l)= =1

4 g e i,

{0 =g (0)=x' {0)=0. 634, | tx = X y+;2j:f&

624, X —3x 24 i —y=D0, L = xwyfr F45%

4, ay = abytars,
—x byt By Ay =0, Ll
x{0)=x"(0) =4 (0)=0, y(0)=1. . x )=y ;

625. & =—4, 635. x? = — Xy,

lyr=2x+2yr et Xy = —CFy 1 Cke

2080 oo et i Kh=— XL, ,

[ 2 b b 7s—u Fy—ou—0,
2@ =x(0)=1, g(0)=y(0)—

627, Xy —y—¢,
{ 2¥ 4o +2y=cost, x (Q)=y({U)=0

628, I% =—x+ytzte

% (=1, 5 0)=x, O)=...=x,.(O=0.
636, {Sx'-l- 2L =1,

£ 4y +3y==0,
£ {(0) =y (0)=0.

el L e Bt i s
637. { 2y’ =x-| 3y +2,

2= x--l-y'-l--zj-l--fl-, = | +5z

£(0) =y (0) =2 (0)=0. Z W—xl‘f' Y i
rige X e B =, e Sk ;
A 2 (O—1. Gl T R g et
2 —x—y, | =24y —y=t,
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639. SmexTpon BLleTaer 3 mavaga KOODIHHAT ¢ Ha-
HANLHOH cKopocThin @, ‘HanpapJsiennofi no ocn Ox. Hafira
SAROH BFMEHHUS 3JeKTPOHA, TPEANoIaras. 9To HANp ke
HHE MaruuTHOTO nona H mocTogudo M HallpaBaeno mep-
MCHIHKVAZPHO K O0CKOCTH YOy

640. Cuapsxn Briveraer us OPYIHA CO CKOPOCTLIO ¥, M/cek
mol yraom 45° k ropusonty. Hafirm, mpexebperas conpo-
THBICHHEM BO3AYX4, HauOOALHIVIO BEICOTY, Ha KOTOPYIO
NOLHHMAETCS CHApAd, W MECTO ero Mauerms.

641. 2uexTpon mBEEeTcH B MATHUTHOM DOJe [TOCTORH-
Horo nanpsmxenust . Hafitn tpaektopiio, ecan pauaisnas
CKOPOCTL ¥, 00pa3yeT Yrodl o ¢ HampasieHHeM MATHETHOTO
noas. -

642. Oupeneante mBmKenwe TMeTOH MATepHATLHOH
TOUKH, GPOLICHNON ¢ HauarhHOH CHOPOCTRIC O [OJ YII0M o
K TOPH3OHTY, B CPeie, CONPOTHEIGHMe KOTOpOH lponopnu-
OHAIbHO TICPBOK CTEMeHH CKOPOCTH (F=mke).

643. Yacrtuna wmacew m e 34pAA0M ¢ BRIIETAST H3 Ha-
dala EOODIHHAT €O CKOPoEThIo (4, 0, 0). Ta nee nefietnyer
HOCTOANHOE MarmuTHOe Dode f, mapaiieibnoe ocH 0z, u
CONDUTHBJACHHE Cpeltt Lmd, rie T — CEOPUCTh  YACTHII,
Moxazats, uTo ece KOOPAMHATEL B MOMENT BPEMEHH / pasHbl

—ki y
x:é%; u:l_e“*‘ — COS AL+ 3'11 sin ."f.\ifl :

A e

f ! 7 vt
b “Tu,“Jr;Tr (A cos At £ sin g,

rne ;‘_1?H
A e

644. Hactema mBmmercs B conporTnBaTiomedics cpene,
AeHCTBYIOMEN Ha Hee ¢ cuaof F =240, rae U — CKOPOCTh
HACTHIE, ¥ MPUTATHEACTCH K TOUKe (0, 0} ¢ cuaoki pir
(m=1). B Touxe (a. 0) wactana ofaanaer CKOPOCTRIO o,
Hapaanenstol ocu Oy. Tlokasats, yro TPH |1 = A TpaekTo-
PHA HACTHIL ONPERENSeTCs VpaBHeNHaME

€ — CEODOCTL CBeTa,

i ri
*—gpit [cos wi - — sin mrj,
i
¥=— e sinwf,

roe o=7"ni< 2,
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645. Marepuanenan touka A ¢ Maccod m, H?KU‘Q%BM%?{(;]H-
Ha PACCTOAHHH o 0T OCH O.\f, TID..T}"‘:TH.TEH ;HQdcflI?HgP}I{;qETCH
pocTh ¥, TMapamieabHyio ocH Ox. Totmal 1!|JI-I“}‘H1 ;Imm
ocbl (X © cHiof F, TpayMo NponopiuHoHaIsH08 paceTo e
of mee; x0xpHUMHENT NPONODLHOHAIEHOCTH paf.ierl :
Hality ypaBHEHHS JBHMEHHA H TPaeKTOPHID TOHKY.

§ 15. Pemenue muTerpaieHbix ypasnenwuii Boasteppa
€ fpamH CAEHHANLHOrO BEAA

Hrmeepaneiots YPOoKeHIlern  HA3EIRABTCA  YPABHEHHE, O(J_ILE]JE:QISIEE
1 ! >
HCKOMYI0 (WHEELNHED DO 3HaxoM khterpana. Hanpemep, pelierme 3ag

Koms

W=l g )=t

; Wik {PaB-
HAK MABECTHD, CBOTHTCH K peeHHl CIeTVIOWEre HHISIPAABRHOLO ¥

HeHIg: o

g= {[ & o) dita,.

kg

=WPEN I
Ecau ackoman GyHKOEA § BXOINT D YpABUENHE JHHENHD, TO HOTErpal
Hot ypasHesne HASLIBABTES AUHSHREM,
¥ papHeHHE BHIA

i
gl —Ff+ DK (x thy() (1)

g 0 b— NOCTONREEE) HALBASTCH AuHelHA NHMe2POAHELH ypaaxm:xﬁ.;{
T & : i " MO ',r.i(_'.‘

gneﬂamam emopecs pode. 3mecn K (% £, f (x)—a?,:u.-msleo 1:1,}]1 {a; i

yqi-c}--ncmuaﬂ pyHEDHA. Dynenuio A (X, I} HazEEBAOT AdpoM yp

aua (1)
¥ pavigHHe

x i
gy =f -+ K (v 9yt @)

120
HASLIBAIOT ALHEGHAN  UAMESPOsHNN  ypaoHeHues Boasmeppa emopd

""“aﬂi:_m n ypaseerusx (1) u (2) f(x) =0, T0 ypacenns NA3HBALTCA

; HBIMLL, : 7
r.-amr’;:rf:ﬁ HCKOMAA DVUELHA 4 (¥} BXOINT TOIRKO majg, s.tmri_rzvfsxﬁgpig:_
™ ]";.e;m {‘DD’TBCTCTBEUIIHU YRaEHeHHA iD]Je;u‘UJbMa HJH Bn.,mep; moep

BOTO pOId

f K dy)di=f(0 nm (K@ Oy d=FQ@).
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¥ PABHEHKSE BHIA

X .

p+| Ke—fe@d=f ()
v |.,\ 4

¢ gopow K (x—f), 3aBVMcaEdlAn JAEWE 0T PaspdcTi apryMEeHTOB, Oped-

CTABARIT COf0E  BaMmuEWA Haace ypamHeHMA Boawreppa. Owd uHoria

HASLIBAIOTCH VPHBHEHEAME MG Cas i,

Tlyere mwees unterpalbHoe vpapnekie BoawToppa THDE CBEPTKA

X
qlo=Fl+4 K (g~ g th) {4} ¢
i}

Byiew npegnosarats, 910 f (&) @ K (5] L0UTar0uH0 CagKpe QyHEDEN ®
WMelT KOHeYEEA Nopiiox pocTa opH ¥ =-00 B ogiol cayuae uogi(x)
npr xz=0 HMeeT xoisaHel OORPAIOK POCTA. 4 SHAUT, MOEED ORfh
HafiIcEo msonpamenue  Gyimnaf f K wog (oo Jlamacy) Hyers
D {py == (x). Flp)=7{x} L(p)= K (x). [puvceag k obeum 2acTHm (£
ppeoGpazoeapne Jlalgaca H TMoAbIYHCE Gopyyiod CBEpTEH (oM. § L
1X), Gyden HMETs

@ =F (p)+L (i) T ig) {5)
OTEYAd
£ip)
D (p)=—r— Efrols B)
(o) TS i (&) 7= (6)
Haz @ (p} HAXOLIM OPHTHHEAD @ (¥} — pEIIEHHE HHIETPAIEAOND YPABHC-
maA {4}
IHpuwmep Peunrrs HHETErpasbHOe Ypaphelne
X
(%) =cosx+ \ [x-—1) @ () dt, (7}
{i

Femen e Tlepexuls K HaGOPAmeHHEIY W paccMaTpMBas HHTETpad
Kak cpeprky (PYHEUZE, NOOYHHM 04 OCHOBAHHE [NPSBHIS HSOSDAMEHHS
CREPTKH

S B ;
@ (= AT —|—pig T {p), (%)
OTHYIAa 3 a8
@ ip) = =) (pe—1) * &

Hazons opurnial I8 D (g), DOAYHHEM pemeiHe AHTECPAJLHOPO YpaB-
Hegua (T)

_rq_;{x};é_ {cos x4+ ch %), {10}

PeminTs HHTETPAILILIE YPaBHCHNA!

646. @ {r)=sinx{| § (x— ) g (f)de.

0]

§ 15]

647.

648,

649.

6a0.

651.

652,

643.

Gad.

655.

656,

657.

Bl

PLUIEHFE MHTETPATLHBN Y2ABHEHWM ; 147

p()=x+, § (x— £ @ () dt.

G {x)==x—+ §51r1 (x—t) (¢ dt.
0

T A
gey=cos x|\ e q (£)dt.

¢ t-f) =l+4x+ ﬁ cos (x—1) @) de,
1]

+\ = Hetg ) .
:

9 (=%

Pl)y=e* 44 § (r— P ¢ () de.

H

gl=x+2 S [(x— O —sin(x— O] (O d.

q;{_x‘}::?;iﬂx—l—gg cos (x — £} g () di.

gin)—=1—2x - 4x* L
+ B4 6(x—8 —4(x— D] (f) i,
]

-

o(xi=1-+ ; b sin2 (x — 1) g {7) df.

@ () =e*—2{ cos (¥ — #) @ (7) dr.
{

L g=1+¢ \ (r—HFp@ar
g

9. pt=x—\shx—ne)d.

]

p(x)=shx—1\ chix— ) g () dt.
(4]
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AHAAOTHYHG pelaKeH HETErpannite ypasHenns BomsTeppa nep-
EOTO poga © mupey K (% @), SABUCREM TOABKD OT Pagsoctd £—F,
T. &. YPABHCHHA BHIA

§ K (x—1) @ (5 dt=1 (x), {11)

rie f(x)— HsBecTHAA QYHKLNS, § (x)—wexomas dyaxuns. TIpH 370M ME
npeanosaraed K (% x)c =0, uTo rapanrnpyer CyMecTBOBAlEE  PELEHTs]

vpaekerns (11}
[lvete Fip==7(x). L (p)== K {x}; © {p) = (x). Hpuneassa & obeun
yacram (11) npeoﬁpasond[u £ Jlaniaca ¥ HCTIOIbSYA Teopedy o CEEpPIKE,

OVIeN UMETE
Lip)-©ip)=F(p)

OTHYVZA

18 iz, (12)

Opuragan 11 t‘[l‘f;tl} GyoeT pelusHEeM @ (X)) HHTerpalLHOTO YpaRie-
nua (L), \

Pemuits HATETDAIbHLIC YPABHEHHS:

661, { e q () di—x
(W]
x
662. |7, (x — 1) @ (1) di=sinx.
it}
x
663. {cos(x— 1) g () dt=sinx
]
i
864, { e (f) di—sinx.
0]
X
665. §cos(x— )@ (#) di=x+ .
il
X
666. §e30p (6) df = 2",
i}
667. §ch (v — )@ (#) di —sh x.
0
&
668. {chx—f)g@)di—=x.
]

& 15} PEMIEHNME MHTEFPANBHBIX VPARIENMH 149

WHAZARERIE MeTof petienyst ypasHenndt (4), {11) npuaommM Tamme
K CHCPEmay HUTErpankrblX ypasueanst Boasteppa bria
i i

w=fW+ R K b—No@d (=12 ... 9 (9

pusensa ¥ ofens gacray (13) npecfpasopasue Jlanmaca, noayura
&
@ (o) =Fi i+ 3 L (3 @ () (=1L 2, ..., 8. (14)
£

Pewmad 5Ty CHCTEMY YpaBHeHHH, JHHEHHVID oTHOoCHTeRoHG (D, (P), naiinem
qelp) i=1, 2, ..., 8}, DDHTHHATEI AJAA EOTOPEIX H OyI¥T pPelneHHen
HCXOAUOH cHeTeMa HHTerpalknex ypannenrd (13).

[Tpuwep Peours cueresy METErDEJIbIRE YDABEEURH

l g (K] =&

x x
l Pal=T1 H sh (g —&) gy (£) df - l; 240y (£ gt
[1} ]

&

e g [ At () gy ) o
0

S

Pemenue [lepexold K HIOIPAMEKEHAWM H HCDCALIVE TEODpEMY
O crepTRe, moayEHM (D (o) =gy (2}, By (p) = g (x])
1 1

1
thu (D=5 + =7 D1 () o+ Da (),
1

1 i
l @, () _?—i_;ﬁ?l 0y {p) | W, (g},

OTEY 3
: prbp—1 =il
D= M, (pl— e
D= n e PP T e—ne+rn eEED
Taxapid eprrssaas s @ (0} 5 Dy (p)

e 3
G (_:c)d.ul—|——2-e S p S E—e0s
e (x-]'-—-% {cog 2~ ch x) — sin x.

DYEROHE @ (¥) B @y (x) ABIROTCA DEUHICHESMH HCXOIHOH CHCOTEMED
HOTErpadsHBE Yparnenuii,

PeninTl ciaegyomiie CHCTEME HHTErDaILHEX YPaBHoHuA:

E{ gy () ==1—2 gez{” Ypy (6) et + 5 i, (£) di,
669. {

g, (1) = @y (1) df -4 3 (2—1) @y (1) 4L,

Q-f...--'a. ]



158 QUEPALTHOHHOR HOUHCAERSHE . {Lh, Ik
o1 () =e+ L (0) df —{ e g, (B
670. i ¥ :
ga(X)=—x— Y x =D s (D) dt + § @, () i
] 1]
; @ =x Lo adt + {x—D g (O ds,
671. J il 0}
gy () ==1— § g, (1 ot - § py (1)
(] [k
g1 (=2 = { g (1) di +4{ e, (1) dt,
672 s !
G (=1 —§ g, (y dr + gD dt.
il {r
@y (%) =2x— {{x— 1) s (©) dt +{ g, (1) dIF,
673. : x = )
gy ()=—2—4 g @ adt +3{ (x— ) g, (1) i,
Q L
P =2—-fr—Do(hdl-4{g 1) ar
674. | ’ : -
2 (=1 @y (1) dt —§ (x — 1) ga (1) dit.
& il

§ 16, Hudbepennpaasanie ypagpeans
C 3471a305IBA0IMHM APTYMEHTOM

B pAge TERAHYCCKHX 33737 OpHXOIATCH HMOTE J800 & ILT![IX]Jt‘])PII-
OHATLIWMH VO EaDHCHEAMA, B KOTOPR® HEHZRECTHAR [Ij:\.'HKiLﬁ}'[ BROOHT TIPH
a3 THUHBIX 3HIUSHHIX APTYMEHTA, HAGPHMED?

2=l 20, x((—T O )

XM= st xE—v 1)) & —1(), (2

A=, x{f), 20}, 2@ —7 (6), 2 —7, ) )
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Takue vpsBHeHRs Basemdanres  JugiiepeAHEaABHLAL  DUERENIERNI
£ OMEADHAIATCs apsyMernadi,  BEean Ty (f) — NOCTOSHHEER, T ME
HMEEM TaE HALBACMOE  OpfepeRinaeRg-paakocmaoe  ypgsHerue. Beaw
Tr =0 B cTapinad DpoMssOfHAM Bxognt B gahiepeHnlalsio-pasiueTHo
¥pERHEHIE TOLRKO TPH OJHO0N SUAYEHHN APCYMENTA, € MEHLLISM HCEX
APYIHY  ApryvenTus  DYHENEE W IpOHSBOOHEX, BX0ARIMNAX B YDaBheHws,
TO ¥pARUCae HAILBACTCR citddepenyiaibinla YPOGHERNEN o sunaadusn-
WA gpAteHmos {Ranprwep, Ypassedns (1) u (35, -

Hyers fapo awdidepentivziantos ypanienye ¢ 3alia3ibinaioulng apry-
MEHTOM © ROUTOSHHBIME  EUSHEHERCHTIME:

=

s k}.;n apxt®{f— 1) 1 {2), &)

rie ap —const, T, —const =0 (0<{< -]l co). Bospmes pana NpocToTH
[ITe e Ha Yl b H e :\,"['.."]UB“}[

% (0) = & (0)=...—x'A~ 1} (0) =0, ()
rl;_')fT ATOM ME THETAFASM
i =x'{f)=...=x" 2 =0 aan f-20

[paneitsn x oferyw gaciad  (4) npecbpasopanie Jlanyacs W DoAbayEch
npE 5T0M TeoPeMol 3amaszimeandd {ow. § 11}, moavsss omepaTtopHos
YpapHeHHe 5aa X (g} ==k {f):

H—1

PX k= 3wk (p)e B L F (o) re Fipd=f, (B
E=1

u'ru'_\.-'g;a
F
A (o) = ;__(P_)ﬁ . {7y
plt— E rJ.'HJEB R
=0

Haxona x (f) —opurnnan nia X (p}, onpegenseroro popuymed (7), moay -
BN PEUTeRTe YpasHerHd (1), ¥I0BICTRONAMIEE HAYA L HEM YeXos an (3],
ITpuwmep. Pelute ypaeHerye

i it o 1 e MR T

Pemeuane Hepexond & H300DameHHAM, MOV A

1
PX{F')=X{PJ€_”+'.5'.
UTEYIA

X [IFJ} —-

:
T Erer R LR e

i I 1 L o el cie 4
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Haa x () nomygaes

R =1 (0 5 €= 1P =1+, m+1}r“—””’“‘ y
1 V “_k}k*l
XN — :’"'n—-édmhff—k).

pELT_IFTTI; CIOe AV HITHE }DHBIIE‘{MH

875. x" (H—x(i— D=1, x(0)=x"{0)=0

B76. 2" () — 2% (f— 1)t x(0)=x (0)=

677, &' (=2%" (t—D—xlt— L1, 2(0)=x"(0)=0
678, ¥ (AL 2x' (I— )L x({—4) =1, x(0)=x"{(0)=0

o grddicpeHinaIsHElE FPABHEINH ¢ 34TASTHEAOMHN ANTVMEHTOM,
ODHCHBAIITAY TMOHECe © NOCAeIeECTEHCH, HECTO GCTPEEANTCH S#nuul
B cHeIyioiled NocraHopEs:

Hadti pemsHne YRaBHeEna ¥ (1) Las f ={;, npuuen naa Beex L= {;,
IS KOTOPEIX  aEausHHs x () BIHAOT 13 TOCTEAYIOILE SHAUCKHA [oie-
Hig TpH ¢ =0, dyERIEA ©{f) 3a1dercd.

le‘i DALQBMEp, CTABUTCA 3aiAYa; HafiTH EenpopuBuOe pemenne « {f)
OpE {2={; ypianhenks

=7 =& «{f—v) T==0—const,
ecan mang, 9to x )= [} n fi—T=1=1,

Saech @ (f)--3aTABHAR HoUpepeiaHas (VAKIHMA, HAIREASMAN Hoqlo-
Hoft chyncgred, Otpesox [ — T ) Ha xoropon sagaercs dwnknns @ (i)
HASHEAETCH HRHAAGHNH MUORCCTIEOMN,

Peuesze aueelipore ypasuenis (4] ¢ DOCIOAREDME KoshOEIAedTamy
¥ MOCTOAHHLIM 33TASTHEIARMCM b Ciydas, Korfa Havadendst dohninns
OTANYHE 0T TOEISCTRENHEOTD HYIA, TAKKE MOKDIO HCKETh, HCODALEYA
npectpasoeaEme Jlanaaca. [lowaxen 70 Ha npHbepe.

Mpuwep.

¥ {l=xit—1) gifi=1, —1={=10

Pemende.
F)=X(p), 6= pX(p)—x{0)=pX (p)—1,

=)
oX (gl —1 =i g Pl (£ — 1) df.
ir
Mexan 3aveny TepeMenHax f— 1=z noilyiuu
L} (2}
{ercg—ndi={ etz d=
] il
=g P}e_PzJ» () de e Pj e=Ptx (7) d?
-1
g BE lr==D
=2 | ePX (o,
= ir=
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talk maK x (2 ==1 ama — L=—z==0 O=xoxuateinyn

l—eF !
P ) =1 =—“E—~+~‘3 2X (p).

Crcrga
1 =2 | l=e"2
X{p}_' oD + ] e I + T 7 .
p—¢ pip—e 7] pl-l_f_‘: prinf !
! be i
+ - 1;1 09 & fr ol %
- T
;:- + = e S +
l—-e‘p‘ e e‘f-’ g ke
tI e
P‘P i s
+-ﬁ§--.— & +pk_+
Haxona opursiaa Las X (), FIO.?I}"I:—ié.‘.M pelie e choﬂ,ﬁom YPABHEHIT
gl ey ‘
2 ={14 37 mm+‘> 0 et

ﬁi—j
Pemute cAeAVIOINEE ypaRiemi:
B7Y. 2 {)=xG—1). )=t —1
680. x° (f}:.'c {f—1}+f, ik —1

"[.'.

BELL =),

z

() ==cost, — E =t=10.

§ 17. Pemieyne HeKOTOPHIX 3ajad MATeMATHIECKGH (uzHKR

OrpageygaMod cayuaes, KOTa ACeKovas @VHEIHA 4 SEBHCHT OT JIBYX
HEZAGHCHMER TDepemerHpix x 4 £ [epemennyio & GvIeM paccMaTpRHBATS
KaK NpOCTRAHCTEERHYI0 KOOPIHEATY, NEpeMelHyin ¢ —Kax Bpeud.

Pacct\corpm.i, HANDHVED, YWDARHeHEE TelIHPDORGLHOCTH

dul a2l r

e e (1

(o — TOCTOAHEAA] :
Pa%ﬁepeu HepBYI0 KPagEyKy 2ajany 344 ypasucudd (1) pai7e peme-

HHE @ {x, ! iuddepeHNHATLION0 VRARSEHAH (0) gaa O=w=1{ o £=20,

VIOBAETBODSICIIEE HANATLHOMY YIOKIH

ufx, B=g (x) 2]
1 KPABLLIM W CROBH ST

@ (0 =11} wl =100 (3
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LT B ;
[pennonogas,  aro iy, £, % % fix, £), paccuaTpHBASMBE Kak

dyEsmME {, SBARNICH OpHrHHAAaMN. OG0sHAUHM Hopes

=)
Ulp, x)= uix, ye Pldi {4
[}
WaoGpamerne PyIKLRE # (x, £). Toraa
e ¥
du ., & au at e e 5
A e S sy e el S e e
o S ax © i CERLS o O L 5)

i
To npasuay auixhepeENEpORANIS OPHIHEAI0E TOMYHAEM & YUSTOM HaTalh -
Horo ¥oIoBdd (2):

®=oU-ow )
Tlpentioaoigin, 910 4y {f) 7 1, (f) ABEI0TCH OPRCHEIaME 1
Py (1 =" (0), b2 () = ¥aip) (7
Torga rpagmuuLe yeaosaa {(3) gaor
Uleoo=%1 ok U= (p) (%)

Tarum 00pason, ONEPATOPHEE MeTO) NPHBOZHT DEIISHHE 341a4H (13, 2
{3) x pemenmo OGHKUGEERHOMO THOHEPERIHATEHOMN VRABHEHIN

Slrits :

o2 Ax? — plf - =} P (%, p)=0 (9
ném rpamMuEsx yomorasx (8. oae £ (€, pl 2 f (% ). Peman sagasy (3,
(8) n ofpamas noayuwennoe pemiedne, naliied fyHEIHD o (x, 1}, suasig-
mylocA pelekien zagaud (1), (2}, (3], AUANOTHUEO PeUI2RTCA U ADYTHE
KpACELIE Safadf A9 YPApien#a TROROHPOSOITHOCTH, & TEEMe Hpaeshe
Sajaml IiIH YpasHeRud Eoaedandil oTRVHE

e e T )
j‘z"=a Ak [=f G £ {10}
TeferpadHoro ypaskerua (o, [2) u [0])
Vel o B
e ey e i 1
TR |- {ec +-f} g zfiu =10 {11}

B HeKOTOPEX IpyCHE ypapnedui Gogee ofillero BUAR.
Sanaas Kopus crpynel x=0 w x=[ 2aKpENNeHE KECTED.

A% i
Hauannioe OTHIOHCHRS 3aTant PABSHCTEOM ¢ {x, ()= A sin B O=—x=—1)

HauansHER CROPOCTH pabie Byam. Hafmn oTI0HeHNA i (v, £} npn ¢ =10,
Pemenne Huipepeighalssoe yHaABIEHHE
g 1 P
e ) {12)
axd gl s

§ 171 PEMEHHE 3ATAT MATEMATHUECEON ®H3HICLT 1635

HAYAAOBHEE YCROGHA =
mx  dufx, 0)

iz, ) — A s 7 T"'"D' {13
KPashhle yoliOBED
wil, H=afl, H=0, ey
l'lepexu,u_a i:s 1130ﬁpﬂJI(EI11’{HM, 53’}19.\,1 HMETH
QElh s 0y s
PR e e {15}
U ieoe=U [¢my==0, {16)
Pewas ypapnemne (15), nosytna
U (%, p) =G0 Lgpepaie AD mE
¥ R T
: Hitens
Yuuruman kpacshie yonosks (16). mafiem
: | S
U p)=—DC sin
o e
i Af‘}
Opureragen 10 4 (x, p) seasetea dyHRma
(% =4 tos EE';E &itl ﬂ—f_

KOTOpan OyIeT peIleHNeM [OCTARNEHHDE 454K,
Pelii s caenyionue sanaun;
3 a o
682. 5—‘3.5:%—; Behl .
b {U? f}l‘:uﬁ’ U ('Y'! 0) !:0'
e e 2y
4 (0, =0, ulx, O =u,.
s . a8 ;
684, =k (x>0, i=0),
4{0, fy=acosol, ulx, H=0,
o il :
=R (530, t>0),
{0, H=asinwf, u(x, 0)=0.
Ll fit
686. ‘512;"‘@; (x>0, £>>0),
#(0, Hi=og ), i {x, 0)=0

685,
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687. Hafity pacopenedcHie TeMOCPATYpP B CTCDIKHE
(=x=.! npu ycJI0BEM, YTO TOTOK TENJd HE LPOXOAHT
yepes Tpanmly x = 0; Ipyrasm rpamuua x=I coxpamnmer
NOCTOSHHYI)  TEMUCpPAaTYPy i;; HauaibHas TeMmepatypd
CTEpACHSL PABHA i, =CONst.

688. Haiitd pacnpese]cHye TeMuepaTyp B NOJyOrpani-
YEHHOM CTCPZAHE, €CJ1H HA JEeBOM KOHIE CTEPZKHS NPOKCKO-
JNT TEILIOHAJIVTEHHE B cpeny ¢ HYJCROH TeMOepatTypoi.
Hananesas TeMmepaTypa CTepxBA 4, =—const.

689, Crepkerk NJHHEL { HAXOARTCH B COCTOSIHHH IOKOA,
ero xomen x—0 aaxpensen. B moment Bpenenn { —0 K cBo-
GOLHOMY KGRI CTEp:KHS npriomena ciad F (na epdnuny
IAIomay), HATpABJACHHAS BROJAbL cTep:kH#. HaliTu Ko.icGaHne
CTEPHHA,

680. Crep:kcHR TNOJBELIEN BepTHKATLNO H 3alleMiIeH
TAK, UTO CMELIEHHE BO BCEX TOYKAX DABHO HYMH. B MOMEHT
ppemenn f—0 cTepmens ocBO0OKIACTCA, OCTABAACE SAKpET-
neHHbIM B Bepxuell Toure. [1afTH 3aKoH KGAOAHHA CTEPIKHI.

691. Pemute ypasHEHHE

e %
= = |- bx (x—1)

NPH TYAeSbIX HAuYaibHLIX M KDACBHIX YCAOBHSX
g 2
ul.iﬂﬂzus g HZOI ”’(O? f)zu{.j, 5’};0.

at r=
652. Oanopojusas CTPyHA, SaKpeliedHHad Ha RoHOaX
1—0 # x—/{, wveer B HauaaplLi MoMeHT Bpevenu (opuy
napabofn, CHMMETPHYHOH OTHOCHTCIBHO MNEepICHINKEY.IADA,

f
NPOBENENHONO UEpes Touxky x=-, . Onpenenurs cMemenie

TOUER CTPYHBH OT MpPAMOTHUEHHOrO NOJGKCHHES DARTOBECHH,
NpeAnoaaras, uTO HAUAABHEIE CKOPOCTH OTCYTCTRYIOT.

§ 18. JinckpetHoe mpeodpasosanue Jlanjaca

[I¥eTh HMeeM KowMieKCHOIHAUHYO (VEKOAD f (I} JeHCTRNTENLEOND
anTynerTa £, onpeledeEEyo g § =1,

Paccmotpuy nocaeoBaTeabnotte {f (i} (n=0, 1, 2 ..}, Kot0-
pyE KopoTRe Gyick 0§0SHATATA HPOCTO {[n) % HesiBars perueaidiiod
ymrged. Dynunnd f{f) HaseBaeTed fopoocSaouet dysciued aaa fa).
Taxuy oBpasow, apryMedT peiierdarod HKONN  (PHAHMAET TOOREG
Helble OPAUSHHE, NpHUEN IQH OTPHMHATSibHEIX  SHAUENHH apryMenrs
peieTuaTas QyHKNUs pasHa Hyalo,

§ 18] INHCKPETIIOE [MPEOBPAIOBAHUE JATLTACA Ty

Hucxpemnrin npeoipasosariuen Hondova pemeryaiod QyaRun fin)
Oyden HAsHEBaTE yEXOH F* (p) EOMOJSECLOMO apryMelTd p=s-tig,
OHPEIEITeMYR) PABEHCTEON

FA(p) — 31 evinf(n); i)

n=D0

IPERI0IardeTes], 9T0 PAT CHpAEd CXOIHTCH.
PYRKOHI f () GyieM HainMBaTh OpHCHEAIoM, a F* (p)—es WaoHpa-
MeHHel H [HCATH
F* (p) <= F{n) watn f (1) == F* {p).

Sweagenue Re p=s*, 144 Koroporo IpM Re p—s = s* pan (1) cxo-
- & ‘ - iz
AETCA, 8 OPH 8 =T 5% — PACKOTHTCA, HAdHIBARTCH ABCIUCCOE CX00UMO0M .
DQyHKNREA F¥ (p} el MepHouKYeckss QVHKUHA © Heprogom 2ai, aHand-
THYECHAR B Noaynaockocrn Re p = g%,

Eciw pemeruatan ©yHEENEA f () YIOBAETEODAST YEJODHID

[ (m) | = Metor, (2)

70 pCIHCED CXOTHMOCTH &%= g, H, CHei0Rarennio, MantpameHne Tako
iy HEIME  cymecTteyer. Boofme, beiixan @yaemms [ (f), asnaomasics
OpHTHHALOM 108 OBHYHOre Tpendpainsanys Jlamiica, Moporiier pemer-
uaryio QyEKIMK f{r), 104 KoTOpof cHpedefeHo LICKPEIHOE Opeodpa-
soppHne Jlanaaca F* ().

[pruep 1. Tlodpaysce onpegedcHuen, HafTH  H2oOpamenHe
PV HELHE

Flmy—e ™.

i Pemwenne Ouerugnro, sma (yuknns ¥IOEAETEOPAST yolonuio (2)
C hp=1 u apouspoarnbmg M = 1. 3HaUNT, e HI0OpaMENHE CYUIECTEYET.
o dopayae (1) Haxoznm ‘

sl =2

; A ; I

F* (m) — Z e tilad— Z BN = e L £3)
n=f =0

QTME’TH]‘-L 910 pevrergaras GveEnmg [{n)=e" nzobpamenid =He
WMeer, TAR KaK 7h8 Hee abCUHCCA CHOJHMOCTH 5% paBuA GrCEOHSUEOCTH.

[Toapsyacs oOpeieneHHeM, HAHTH H30ODAMCHHN CUSLVIO-
nmx yHKuui: :

693. f{n}:n{n], e 1‘1(”}:[ 1 llp-ﬂ H}Gs
| 0 nps n<<0.

694. f(n)=n.

6895, f(n)=e™".

696. fln)=a" (a=0, a=1).
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OCHOE HHE CBOHCTBA ITHCKPETHOTO
npeofpasopanus Jlanaaca

I. Crofcrpo JuHelWHEoCTH, Jloa J00EX HOMOFEKCHLIX
MOCTONHALIY of B B

af (1) 4-Pg (n) =aF* (p) +-BE" (p).

(3meck u BoIony B ganenetinen f{a) = F% (p), g (n) o= G7 (p))
Tpumep 2. Hajime wsobpamenie dwniman J(n)= s
Pemenue TNo dopuyian SHacpa

i 1 1

¥ : i —in
e = R e .
g % % %
Hueen
[=e]
frl ? —npn.in !
it £ Poin it rl——elﬁ’
a=1
g l -
l_e—rp--.i'r

o epuiierny auHednooTh
¥
i 1 1 Y ef sin 1
—_— | “pT p— - e - R r S
P Il e T T g2 — Bpfppsl-)-1

sinn—

Iafitn w300pameHd CIeTyIooy Gy K
697, f(n)==cos.

698. f(n)=sinan {@=const).

699. f(n)=shn.

700. f(n)==e¢"—2e".
T01. f(n)=cos?n.

- II. Teopews omepemenna Haanazaunann e Hyennw
Flm) == £ {p). & Ayomy k— ueite A0M0JCHTMEIBNGE {HOAO0, Tazda

]
finR) = e”P[F* o} =X, e (mlJ- ()
m=4
B 9acTHOCTH, ecan P =f{l}=...=f(t—1)=0, 10
Fln-+k) == efef* (p). - ®
Araanguno, _
Fin—f) == PR (p)  (fn—k =0 das n<<k). " {B)

MDpuwmep 3. Hafin psodpamenne dyhxund fin) =2 {f (1) =0
npu f << 2k

§ 18] AHCHPETHOE NIPEQBPASOBAHME JATITACA 159

Remenwe. HMueenm

it VNN g
A b B TR
Ho teopeme sanazgeieanus vs (6) maxommd (k=2)
eF 1

glt=i tgmap
ef—e  ef(ef—p)

Hality w3ofpamcenus ciaeyiomux byaruuhi:

702, f{n)=n{n—~).

703, fin)y=e"2,

04, f(ny=sh2(n—1)-n{n—1).

705. fin)={n-+2).

Il Teopema cuemenna. Eoaw F*{p)=f(n), o dag ato-
G020 KOMUASKCHOZ0 [y : s
F*(p—py} =7 (R). 7
HOpuwep 4. Haftmn usofpamende fyHKudi f ()= e,
Pewenne [Hmeen

e P

etz

Mo Teopens CMEMEHna fNoayuaeM (p;=2)
eiE

s e e
S H—eF 3,]2 f

Hafitn naobpamenns caclyiomux QynKmi:
706. f(n)=e&" sin 2n.

7. f(n)=n%",

108, §(n)=¢"chn.

At
IV. Dapdepenunpopanse As0fpakeoEn A, Trdbepen-
OHPOGAHAE H3ODPAHEHNT CLHOINTCH K YMHOMCHAK OPHIHHAAA ba — n

S ;
- {F*{p)} ==—ni{n) (&)
HAH, BOOGLIE.
ar
Fpe 157 (08 = (— DF nkf (n). )

Hpuwep 5 Hafitn waoGpamenne dynkiuy f i) =ne.
Pemenne Hueen
eP

gﬂ.__-..—
o SRS
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ONEPAUMOHHOE HMCUHCIEHHE

[Mo teopeme 0 AHGREpeHOHPOBAINY HA0OpAMEHES DOIYUHM

s Ehayie Wt i
dp \ef e, (eP—e’

gt
et = —

Hafitu maofpamenus caeayomux QyHEIuA:
709. fin)=n2".
710, f(n)=n>

L cinl B
711. f(n)=nsin fhn 5

V. Teopema off HHTErPREPOBAHEE HIOOPAMEHN &
Tpemes peretivaton dgnggna f(n) ydesiemeopasm Hoadsnas

T SR ) 0
ALl L:ll_fli—TU % =

Toed
(11}

S oo
% g F* (p) dp,
?

M. £, Deicdie OPUZUHGAG HO 1L ConMeRmomayern UAINEE PitPOsERU 50000
aeHua 8 npedessx om p do oo,

Samexanns a) Hpr [()=£0 murerpan B mpasoh dacth (11)
GyIeT PACKONAUMMMCH, M, SHAUHT, (Teopenma 00 HBTECPHDORAHKA Hzo0pa-
mMenMs He GVIET CnpaBelriuBi.

) Ecan

AUN b bR T
t |3uU_EHI—T|ID el
T
=]
L T (12
g
By Eenm mom m=1, 2, ..., & BumoaueHH YCAIOBHA
e
:-I-l,rin i_'“_o’
TO
n s
RN \row. o 13)
P 5
e
i

T, e TEJeHHR OPHIMAATA HA AF COUTBETCTRYET £-KPATHOMY HILTErpHpOBE-
HHIO H300paMeHHa OT p J0 oo
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Il - J n_ R
[Iprwmep 6. Haiitu HioSpamerte pemeTsaTol DYHELHH e n,
Pemenne. Ilyets f(n)—e"—1—np,

Tposepsen BEmOTEEMOCTE yeroruf (10). Hueew

P
F(0)=0, lm R s e
| ESn R e sl -
faf
= lim [£ -_1)»_—1—1=
8—v—|—L-.l H

Haxoguw nsotpameune dyRRIHE f ()2

ef aF en

[ty [y i b
eP—g gl (eP—[)2"

Tag Kar ycaosda (10) emmoapens, To

’-E,f“'—i—ﬁ' e \ er &l aF
. f r p ep—g_gp_]—{g.ﬂ'_”!!]dpz

el W

el —g 1 Tles a1 1
e R =i
J [ el—1 IEp—lJp ]nélr"'—ﬂ el —1°
Mprmep 7. Halits wioGpamesns pemierdatod dyuknEn HLo
(o0 == - ]
Pemenuxe Ilyers f(n)=:zhon Hueen
£ sh
FiOy=0; ?ﬂ} = limn %=c¢;.‘.0
i Rl
HaoGpamenne dyienmm f(n)
4 e NeRi el
o = — -
i SiS @ (eﬁ_gﬂc g}’-._e‘u'f'

HaoBpamenue OauHON DYHEINR Hatiies, HENOIE3y A cooTHOmeRu: (12):

oo
shecn L% g2 er
T CX--‘{-? S I,l\e—p‘_:__—e_;;—ep—-u—-—__ c‘“) dp =
r
1
=t 5 [In (f —e%) — In (&# — & 1] i

\ ) 1 all g o 1 gP g
= 5 ]HW!PZQ—F ?I“.gT—_e_i'

6 M. J. KpackoB ® ap.
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Hafity usobpamenus CHEAYIOUUX (yHRLHAL

712. 21 @>0, a2 1), 713 T (@:£0).
| —cosan n—shn
714+""n_'—'. 715- -‘T'.

VI. Mlupdepeunaporanne no napaterpy. Iyes opi-
PHEEA W MAODPAKEHEE COJEpHAT MApAMETD £, He SaBHCAMAH OT 0 H g,

I AYeTh i
F*(p, &) - fin. 2).

AF% (p, g} . of (n, &)
e z I

Torga

(14)

T. @. NpOM3EOZHAS N0 & OT H30GpaKeHHi ecTh Haohpasente TPOHIBOIEAN
no & o7 opuraHzia. [Ipegnofaraens, 410 Bee STE NPOHIBOAHEES CYIIECT-
of (». #)

e
Mpruep 8 Hafitn n3odpamelne ne®® (¢ — pemeCcTREHACE).

BYHT H ecTL OpHIHHAT.

Pemenue Hueea et Tlpuien o0 B KadecTBe Tapi-

el — g’
merpa, Ha ocHose weoperBl 0 gHOMeperuHpOSAREL N0 MapayeTgy
i e A . ;
_____,_II —.. AN TR
).~
Oremopga ;
(L
P Sy
© (el ptyE

Haiitn Hz200pamends CAeAyoOUHX (yHKIHE!
716 { (7)) =n cos .

7. f(n)=n*shen.

718. f(n)=(n+2)chun.

VIl. Muterpuposadie 0o mapaMmerpy. Eom f(n e} =
= F* {p, g), Tje HapaueTp & He 3APHCHT OT 1 W @ (g ==a=21), T

\Fin, &) de= [ F* (p, ) de, (15}
e’n Eg

T, €. HETErpApOBAHHE IO NAPAMETpY £ OPHIHHALL COOTBEICTBYET HHTER-
DMPORAHTE HIOODAMEHES N0 NApaMeTpy &. 3
[Mpruwep 9 C NouMOUED HATErPHPORAGHA 00 DapaAMETPY HAHTH

4 | —cos el
Hao0pamende PemeTsaTol PyHKnRT 5 -

§ 18) OHCKPETHOE MEPEQBFPASOBAHHE JATITACA 163

Pemenne HMueeu
&P sing

SN D Teboose 1"

HaterpupyeM JTepyio 4 IPapylo Y4CTH STOrD COOTHOINGHHA N0 HAPAMETPY &
B Upegedax or ;=0 go &

3

8
e i aF sin e de
; ¢ —3ePoose-1 °

O1cK07a DpayIaem

L—cosan 1 g
——— B0 Dpl o .
= = It (¢ Ze wss-}—l}” :
*;%[11'1 {28 —2eF cose - 1) —In (222 — 222 L 1},
HTak,
1—cosen __l_me?-ﬂ—ﬁepcoss—]—l
n D Er—1E

[prMenAs HHTETPHPOBAHHE N0 OAPAaMETPy, HalTH H30-
CpameHns CAenylomus QyIKIuiE:

219 2t pFalt 720 chen—chn
: n % ; n :

751 sin en 799 sin {g— 1} 1+ cos (s-|-1)n
R = 7 .

Teopewma yMuomenns Haobpamenua#, fyonts

fuln) == Ff(p), falm) = FE{p),

fozda

Fiip) -Ff(p) — Eﬂh (n—m) fa(my= 2 fmfala—m). (16)
m= m=1

INMprwep 10. Haiity opurPHan, coorseTcroyOEHH H200paMKCHEN
2P
A3 =
'r (p} (E:‘-ﬂ—f-’} {el{}_e—])-

Fem e ga e Haodpameune F* {p) wOKDO OpeJcTaBkTe B BHEE Npo-
H3BEJEHHA OBYX H300DameHuH

# ef o gt # e’ T
Fl (p}: g —g T ‘F? (p): oF gL oo S

B*
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o Teopene YMIOHEDH:R
i "

e S ennc Y

m=4{ e =11

att al 2
gf—1 2 1

ITompaysce Teopemoil yMHOMKeHHS, HAHTH OPHTHTIAJR
ATA CEIVIOIHX H3o0pajKenni;

5 i eF : iy eP
5 o eF < ) Z20
725. F* (p) = tr—ppr—y - 126. FX0) =i

HaoGpamenne pasyoctei Paswoomeio nepecéo  napadso

PEIeTHATON VHEDRH f(A)} HalbiBACTCA BRABTHHA, O0OSHATACMAT CHMBO-"

a0y Af{n) © onpeiensemas DASEHCTEOM

AF ()= (n-1-1) —F (1), 17

Pagrocmeis smopoeo nopadks AR {n) HAS:BASTCH GEANUEEA, DaBHam
A3 (ny=Af (1) — Af (m) {18}
naE, veurhsas (17),
A )= (n+-2) — 3 - 1)+ () (19)
Boofe, pasuocts f-ro Topaixa ARF (1) oNpemenseTcE COOTEOMSHHCM
ARE ()= ARV (n 1) — AF73f (n) (20)
HITH
&
Aff gty N (1Y) Cffint-k — ), @1)
Faail
s k! T
rie Gl — T — QEHOMEATLHEE ROMKHTHeHTE.

Opumep 11. Haime paswocry wnn $yuxman f(n) — 2nd,
Pemenyo. o onpegenenyio ieppan paaHocrs

Af () =2{n--1)2—2n2—2 (2n |- 1}.
Biopag pazaocts
Mfm=Aaf (n+ D —Af (N =22+ 1+1]—-2@2a+1) =4
Ougpuug, BCe pasHOCTH  HOA6E BLICOKOMD Nopsaka paABHEl HY:AW {Cpag-
HHTE C [POHIBONHEIMA (ymKnns f (f=2(9).
B chenyoWux 3aiadax HafTH PA3HOCTH k-ro mopagka:
127. f(my=3n+2. 788, f(n)=e". 729. f(n)=n—n.
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Hycre fin) -~ F* (p). Toraa
Af () == (P 1) F* {p)—ef (0),
AL () == (87 — 12 F* (g)—ef (ef — 1) F (0) — P Af (0}

H T, .
Boodime,
fe 1
ARF (n) = (eP —L)R F* (p)—eP E (6P — 1}V L AV (), (22}
W [}

rge nodgcmeso AN (=F (0). M=z coornomenns (22} maxomgmm
k—1
5 i AV (0) i
F (p}: (ep_”},‘g Z (e-n—[:l:]" +|:€p——1}'& I‘D {ﬂkf(ii}}' {23]

5 ud)

ple ks IARF (m)} —wzofpokenne AR (d) 5 cMucie IMCKpETHOND npeciipa-
SOBaHEA Jlanmaca.

Eeaw, » wacriocin, A (0)=0 {v=0, 1, ..., &—1) unu, gro sKksn-
Bagentid, ) =Ff({l)=...=f{k—1}=0, 70 dopuyaz (22) npuoiperaet
OCOGEHRD HPUCTOH BHE ;

ARFin) == (22 — 1)k F*(p),

T. . OHEpALHMH BIRTHE PasnoetH k10 (0pRIEA OT DDHFHHATI OTBEY4ET
yMiomerne nsobpamenna na (e — 15
MMpuvep 12. Hafith usoOpamenne iyEEOEE [ (7)= nd.
Peumenue [ueeu
Af (Rj=2n-L1,
Aff{my=2n13--8n—1=2
AFF(nf=0 (k=2

Hamee f(ﬁ)—_O Af (D) =1, A%} {Djlmi. TMonaran & parescrie (23} k=3,
OYIEM HMETh
: : 13 &P AT
J‘\nj T F*{p}"_(g_p_'l}g : (B_p__”-p —
% wa (]
Ll i R VY
T {eP 1A 1‘0 o e —1 i {el — 1}3‘;I TS '{eﬁ‘-—- 1 ks

Hafitu usofpa:enus QyHKiMi:
730. f(n)=n’

731, f{m)="0=0,

782, f{n)=(n—EkPFn{n—E).
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Haolpamepsne eyumne. [lyers f(m) — pemerdaran yusimus,
BMEIITAS Ha0GpaReHne , ;
Flny—=F*{p),

PaceMoTpun cystay

A1
3 fim).
i mmli
Toraa :
Yy . B
Z, Fim =2

T. & CYMMHPOBAHHIC ODHTHHA0B OTREYACT TRTERTe 1a0GpameHd ga ¢F — 1,
BooSue, R-EpaTHOS CyMMHPOBaHHE OpHIHEATS CODTBETCTBYET Eele-
HUIO HM30fpamenAn Ha (ef — 1}R :
IIpumep 13. IMoassyscs reopenoll 05 H2o6pamkents CyMME, LafiTa

CFMMY

m=10 .
oL
Pemenme. Haotpawenne #fe? pamra TR [losToMy co-

[Tacho TeopeMe 06 uz00paMeRA  CyMML

n—1 o
el 4
2 ™" =
L ;
g & ef e—1 el ;
E ]

Te—IplP—1 T E T e CP—ep
R (2= Tjmel
6 e e |
CaenueaTeasHe,
i
by PR {1 =&)L (e—1) net
Pl e~ 1 ;
m=10
HafiTn caenyiomue cyMMbL;
ft—1 a1
733. > mt 734, 37 mecosme.
=\ =0
n—1 n—1
736. 3 m{m—1). 736. 3 eMcosmo (n=2).
=l HES )

DopMyasa o6palieHH 5 ITycrn  pemersatas GyHknes f(n)
HMEET CBUHN H3ODpmennen QYHKING £ () KOMIIEKCHODO [epeeliorg
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p=0-it, tie I*{p), & cury ceoell mepHomAuHocTH; F3 (p-F2mi) =
= F* {p), paccuatpumaetcs B OCHOBAOH monoee — 1t = Lm P (gt <
< T ).

Erilll H3BecTHO Hiobpasenne £3 {#), 10 oparadad f (1) MoEKHO BaiTH
no dopuyae ofpallesra

H=5= \ F*@ewap, (29

e

rie ¢—Jofoe OefcTBUTeTREO: YUGIO, OONLINSe, Yew ACCIHCCD CXDI-
MOCTH &%,
B emyuae, worma F* (p) ecte npaEHABHAYA PaluoHANENAT  JpO0E
OTHOCHTRARHO e, HMeeM
f (1) = 3] res [F* () emm2ip], (25)
v P

&'

Tie CVMME DepeTea o BeeM BOUOcAM GVARIpH FF {#), pacmonomenIHM
B I0goce —m<i lmp-=<n & Ha ee rpammne Imp=x Ecan g, —po-
CTOH HOMIOC, T0

res [F* (p)e? "V = lm [F* (p) (P—eP) P o)
r, Pp,

BCNH HE P, ~NOII0C TOPSEKa r,, TO

res [F® (p) oPin 1] —

2

T

TE* () (e — elyfy gftAmLI] 27

MprMep 14. Hemonszys dopiyay {(25), HallTH opHrHlamE, cooT-
BeTCTBYIOWER H200pamennn
f with L
& i
= {m_eaﬁ—-w+2 g

Pemenue. Haxogiw wyau snavexatens. Huwsew ¢20 — 327 1.2 —(),
oTRylMa ef =1 u ¢?—2. 3uaumr, py=0, py—In 2 —npoctie EYAA sua-
VeHatens, a clelOBATEILHOD, OHY ABARKITCS [POCTEMH NORIOCAWH ?:ym{-
miH £* (p} B ocuosHoll nodoce. Haxogim muwersr dvexnmn F¥ {g) ePir=L1
OTHOCHTETRHO STHX NOIHCOE. Hyees

£ o P (eP—1) oDl
res [F*(p) efit-1]— [im [———-e?’f’z‘lJ]z Hm ——— ——1
e R s e i
P LF m’2] pin-1)
) % 1, - e e 2 g
res [F* A A == ) =
p=1u2 Fade)e i f=inc (EP—=1}{eF —3
Fld nia? in g’
= lim — 3 & = 27,

pn2ef 1 QP21 4
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CriegosaTennro, 1o dopmyde (25) modyuast
Mpuuep 16 C mouomsn dopuyis 00palleREd Haf1a OpHruHal
a8 QyRERLER

: e
F*{p)=p -

PemeHne Dylxius

i af
b Y )

HMOCT NEA TPOCTHX momocd b Toukax pp=0, p,—1In OCHOBHOH TCAOCE
—n=lmp=m
el (P — 1)1t 1

T q F P = |im =
e e I S ey

pes. [PX ipyertE T B e e

p=riit e (E’ﬂ_l}{‘:p+1:.
Bl s s e e
stz eP—1  &5—T s

Corazacno Gopuyae (25)

)= (— 1

Hafity opuruHadsl A0f CJAEIyIOMUX HI00paxcHUM:

- o ; o
737, F* (p)=(3;_—3)g. - 738. F*(p};ﬁ_ﬁ‘
L P 3L
789, F* (p)=mry- 740. F*(p)= .

-I'J i
L. F* Py = m (@ =0).
B

PemeEue PpAJHOCTHHY ¥PABECHHH © ODOMDIMED
mEcEperHOro mpeodpasapaunysn Jlamnaca WpagmHeHie
EXIA

Fim, fin), flnst), oo, Plaba)=0 (28)
HiH
F i, flay, Af(r), ..., AFF(a) =0, (299

rie [{n)—uckoMas peueTwaTad QyHKWHH, -HAILBACTCH PASHOCCHEL
VpaEEeHESY f-ro [IopAREa.
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¥pagHenne puia (28] ceogETcA Ko ypasHeHuw BEia (28) opr oo-
MOIHE (OR MY IR ’

F k)= (M) CHAF (m) +-CEAY (m)+ ... A% (), {30)
1 NPT TOMOULH dopuyais

Ay =f (n k) —Chfln-+2— 1)L CEf (n-HE—2) — ...
sl i 1YRE () (B=0, 1,8 ), {a1)

£
e k(& 1].;1!(_;?___ij1 1)
ypapierne (29) cBogpTcs K ypamHeHmwo (28).

Eean ypannesue (29) JHelHO OTHOCHTEARNO f () W ee pasHOCTeN,
10 OHO KA3HBACTCH JRESHELM pasHOCTHENM ypapiesned. Jhioefince pas-
FOCTHOS YpaBHCHHE HOOPffEe k¢ NoCIOAHHEEIME Xo3DONIHeNTAMHE HWeeT
B

— EuuoMiaanine  KosfhHEHEETH,

BNRF () AR () o £ f () = (1), (32)
rie p (1)~ zanaiias PEMETIATAN dpyRxmEg, [ {7) — HekoMan ellietgaran
dynKuEa, by, by, ..., by TIOCTOADHAE, ApEIEN by =0, bk-_g

Saneunsn & ypanueaup (32) pasmoern ATF(e) (m=1, 2, ..., k) mo
opuyae (31), noayuEK Apyryio GOpHMy pasHocTHOI0 JARHEAHOTO YPARHEHHA:
s f () -F g (e — 1) oo af () = (). (33)

Ecan @ (a) =0, 7o ypasuenns (32) n (33 uawﬁamma SOHOPOI-

Hpimy, eodn e g(n) =20, To 9T ypasHEHES HASHRAOTCA LEONopon-

HEIMH . ;
PasdocTaoe  ypasEemue, copepmadies f(n) & f{n--&) HAZHBACTCH
pAIHOCTHRM ypasnetred ko nopsuisa (B0}, Taxna 06pasoM, ypas-
ierme (34 mpm a,z=0 B oy =t 0 ecTh HeONHOPOZEUE JHHEHHOE DAIEC-
CTHO® YpaBHenHe f-TO [0SR,

Topanox pasHOCTHOTO YPABHCHNSA MOMET HE COBIANATR © HODHAKON

‘BagBHCuel pasHoci, BXOZALLEL B HETO, CCJIH DAZHOCTHOS Ypapleite

sammcano B BEoe (2]
HNpuwmep 16 PaiBocTHOR YDARHEHHE

ASF (r) 4 A% ()4 BAF (m) -+ 2f () =0
HoCde daMeERI B Hes paamoctell mo dopuyne (31), DPHEOIHTCA K BHLY
flnt+8) 4 Fin+2=0

HAH it

Fla-E1)+f (=0,

T. 8. fBORETCH PASEOCTHEW YPABLERNEM NEpEOCO ONOpHika.
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OnpenennTs LOPHAKH CHEAVIONAX PASHOCTHHIX ypab-
HeHUH:

L T3, A% (1) +40%F () - 4A%F () — f (n) 0.
T44. A% (n) + A% (m) +-3AF (m) L f () =r® - 1.
745. A% (n) - 2A% (n) + Af (1) =27
746, A4 () - 448 ) -1 BA%] (1) £ BAF () + 2 ()= sin "%,

Havanenne yenoews [0 PA3HOCTROIO YDABHSHMA #£-T0 MOPMIKA
2afaTed B BHETe SHAUEENA pemervarofl dyHENEE F () W ee pasHoCTed
jo (E— 1)-ro nopspxs BEUOYHTEALHO UpH =10, ecod ypasHenue umeeT
dopuy  (32), wou B BHAe aWaveHEH pemervatod  QVHEREM F(n) mpa
n=0, 1, ..., A1, ecan ypapHeEse wneer qopuy (33).

Pemenue MHHEHHEIX DASHOCTHEIX YPABHEEMH C© NOCTORNHEIME KO-
HIECHTaMA METOUOM IMCKPETHOr0 mpecfpasowainid Jlangaca nponsbo-
AHTCA TO TOH e CXEME, UTO ¥ B CAyUde W @CCHUSCEOTd Npeotipaspea-
nng Mangaca, HprueEas GECKpETHOR NMpeodpazonadre Jlaniica K Takmw
YDABHCHHAM W WCHOJB3YA TEODEMEl JIHHEHHOCTH, ONSpEmenys SIM Hao-
OpaMeHKA pasHoctedl, WME NPAXOINY K OPOCTOMY JyHEHHOMY 2Arefpak-
HefKOMY YDARHERUR OTHOCHTEJLHO H3ofpamenus F* (p) mexowol (ymm-
WK f () (yae ¢ yueToMm HATANLELX yoaosnd). Paspemas srto aareSpen-
HECKO® ¥PaBEFEEE OTHOCHTENSHO F™¥ (p), DOIYIHM ONEpaTOpcs pemleHHS
PA2HOCTHOTO YPABHEHHH, OPMTHIAN 547 HOTOPOTo GVIET HCKOMENS peime-
BHeM HCYOJHOMG DASHOCTHOTO YDADHEHNA, YICRJIETOODIIONHM NOCTARICH-
HEIM ' HAS&/TRHEI  ¥CADBH TH.

Mprwmep 17. Hafitk peiierne ypanuenus

flnrl)—egm=1,  fO)=0. (34)
Pemernme Iyere f(n) == F* (p). [o Teopese ynopemienys
Flat1) = ePF* (p).

Tlpuvenan k ofSerM uacrsaw (34) gmckperHoe mpeodpas0sanne Jzmraca,
NOTYUHM DHE}J&'[‘OIJIIOC VDEABHEHER

&PF* (p)—ei” (p) =

i
F1
OTEVIA

ol

F* ()=

eF—e) @21} °
@ynxmua F* (p) usmeer gpa npoernx noxmea p=0, p=1:

af i

fes [F* (p) e m 0] = lim el — o
pu;-.-uji i ] p—i e —e It
res [ () e 30— i &
A =, = .
S, e—1 e—1
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Ciegopatensuo, no popuyae (256)

==

Pentutns Caeayionime JHHednne OIHHOPOAHLIC pasHOCTHRIE
YpaBHEHUA:

747, f(nd—2F(n)=0, F(O)=1.

8. fn 2+ (n+ 1) Flm)=0, F0O)=1, f(l)=0.

7490, f(n+2)—2f(n+1) =2 (1) =0, F(0)=0, F(l)=L.

750, fln+3)—8f(n +~2) -4 (n- 1) —2f(n)=0,
F(0)=0, f(1)=0, [(2)=1

751 fln+4)+f(r)=0, F(0)=0, F(h=1, [{2)=0,
f(3)=0. :

762. fin+3) +-3f (n + &)+ 3f (n - 1) 4 f(n)=0,
j0)=0, 71)=0, [{2)=L

PenmuTe  CJACIYIONHE JHHeHHMe HeOTHOPOAHBIE DASHOCT-
HE@ VPaBHEHHI:

753, Fln+1)+2f (m=n,  F(0)=0.

74 Fn+2)—4fn)=4", FO=f(D=L

755, fatDtfR) =1 —(— 17 F(0)=0, F)=1.

756. f(n-+2)—6f (m 4 1)} 9F () =n-3",
F0)=0, f(l)=0.

757, fn+3) -3 (a+2)+3f(n+1)4f(n)=cos nm,
FOy=0, F(l)=0, 7(2)=0.

758. Fln 1 3)—3f (a1 2) 4 3f (n-1)— F () =n2,
FO)=0, F()=0, [Z)=0.



TAABA I
TEOPHSI YCTOHYHBOCTH

§ 18. [lonzTHe 00 ycToHUMBOCTH DeUIEHHA
cHCTEeMBL JAQDEPeHIHANLNRX YpaBHeRHE.
Mpocrefimne THON To4ek HOKOS

Iycrs miees cAcTeMy OOLKHODEHBHX JEQdepennpainimNs  ypagHe-
CHEL

d : : ;

y =fil, g Boes ga)  (i=1.2,..., n), (1}

i3
o Oy
(i=1. 2, ..., 1) ecre pelleRde STOH CUCTEMEl, YAOBJIETBOPAIOILES MpH
f={, VCADBHIM

Pt =9 (=1 2...., n).

Pamenne @ () (i=1, 2, ..., #) cucrentut {1} HaseRaeTen yomeddnssin
no Janpeosy, ecak jasn modoro & =0 MD.:KHD nopetpate 6 (8) = 0§ ranae,
4TO 10d BCAKOTO pemedus i ff) {i=1, 2, ..., n) Toif me cHcremn (1),
HAUAIBEEE 3HAUCHHA KOTOPODO ‘.,ELCIBJIETBOE}F]K)T HEQADSECTBak

lge(f)— @} | <08} (=12 .., a}

I poeX f={, CHpABCRARBL Repapercrsa
=g =<e  (i=1 2 .., n), (2}

. & OaHSRAE 00 HAadalbHEIM SUAYEHHAM PRMEHES OCTAIOTCE ﬁ.rmamma
.E[Jm BCeX | =

b c.mnamer pemenHe @ (7)) (f=1. 2, ..., A} ycroduueo, ecin
nocramu Ho GAHIKOS K HeMY B HaWalbMBIA MOMEHT {—{; pelieHHe g [t
fi=1 2,..., #) BAA peeX [Z={, COICDKATCH B CHONL YIOAUD YIKOH
sﬂ]wﬁne, nocrpoeinol Bowpyr peme;mq Sl A e S

Ecmu iipr ceoab yrogeo manost § =0 xots 0w 007 OIHOCO PRIICHES
gr () (i=1, 2, ..., n} HepameHcTRa (2} e DLINGAUAIOICA, TO petueHue
@ (f) (f=1, 2, ..., 1) DAGHIBAETCR ;zrjrmoﬂw&bw

Ecrn pemenne ¢;(f) (i= ieaes M) HEe TONRKO YOTORUHED, 10,
KPOME TOLD, YAOBJACTOOPSIET ycnonam{_

rie (i, k=1, 2,..., £} CYHIECTBYIOT H HEIDPEpHEHE, W OVCTE @ (D)

lim | g (0 — @t} =0 (i=1, 2,..., ), (3}
f—oa
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ecin [ g {fy) — ¢t {6. TO pelienie @; {{} HAIRBASTCA GOULMNMOMULEKY

yormoinEsm.

Borpac off veTolausocTr  pemennd gy (7 cnersmu (1) Momker GHTH
CBEAEH K oompocy 00 YeroiTHGOCTH HYIeRcro peurennE g (#) == 0 gexo-
TOPOH TOEOH CHETEML! VPABHEHHH, no.'tw Kuterica Ha (L} mmeﬁuuu 3aMe-
HOH BCEOMEX vt

: Xy (‘f.l'_—yr {f:l*—(Pj [:ﬂ (5:]:' 2- rene 11), ('1]

tle x; () —lobLie BensBeciHue by HKILRE, DARHHE OTKIOHCERTM TPeHHE
HOWIBECTHLIX PYHERUMA ) (£ or DYHEIHE G (£), ONpeIeTaonis Hocleny-
CHDEe pEOIeHHE. ]_IOJFUM} B HalbHAeiiiiew i'_]},,_lt_,u CUETATH, 9T0 Ha }fgmﬁqu-
Boots HCCISTVeTCH HMOHHO Byqesoe pemedne Xx; () =0 piu, uto 10 He,
PACTHMIOREHHAN 0 Halade KOOPINHAT TOUEA TMOKDS CHOTEMSl YDasHerRE

"‘rxf e R S S (3)

BMecto TepuuHa EyAeROR pemenye GyIEM YOUrpeflaTh TopMuE pust-
ELABHEE PELIEHUE.

B npeveHeHRE K TOuKe NoROR X (i) =
YerofUHBOCTH BHIALAT TAK:

Touwa noxos ;=0 (=1, 2...., n) citemesed {5) yomodaues no
JIAnyaoey,  ecatt ébm mwﬂom £ == 0} moacin aododparmn & (g) = D FICOE,
amo 463 Hepase&r'“mn | 2 () [ = 8 (e) (i=1.2, .., n) ceedyem | (3|-q:
o e PR R npu.t_;_'f,.ai'ﬂ

Hprme p 1. Kamnoe DemieHne ypaBHenHi

dx

=0 (6)

-0 (=== yeaoBHe

yerafuneo.
HelerrHTERRID, DEMEHHE X (f) STOTO. ypapHEUHS, VIOBIETEOpHIONEE
BaUAILHOMY VCJAODHID Xy {f5) =uxl. eete x; {f} = 1) — canst.
PacomoTpay apvron pcuu,mie % {f)] ypanienua (B), ViCBIeTROpRONE:
HAMANRHOMY VCIOEHID
oo o=zl {7)

Lis aTHE pelneHEd  HMeeM :4:g (] —x it} | = |x“—ﬂ| A0f Beex ¢, Cie-
DOBATENLHG, ANA BcAEoM0 & =0 mmc:c royer & =0, HanpuMep, f—=
TaRoe, o KaK Todpko | xt—x? |- @, 10 gas perrenuﬁ X (i) 8 X (D)
f’l:y'}]j:}'." BEUMKTHATRS R H(’pﬂBEI[L"TEU

[ ffl—x () (= —2x) <& npn BeeX fz=4f,
Cregesatenstio, uofoe pemisHEe YVpaBHenHa (6) yerodgueo. Ounako
ACHMTITOTHISCKOH . VCTOHTHAOCTH HET

[ 3o (€) — g (8] | = Wl —x) | 7% 0 npu ¢ — oo,

Mpuwmep 2. Kamigoe peueiie ypagHoHia
dx ’
d_i: T xa=0 [E‘j

ACHMOTOTHHECKH }'l":'l'Of'f‘-l HEO,
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B camon jlene, ofmee pemenHe YPABHEREA HAECT BHI
% (f)=Ce. )
SSJT;;%ZH;H ;g g};) =xgx g} x:'(pf:;-figﬂ = }:(11?31 VIOBNETEOP AIOUIHE  HAYANEHEM
() =xte” 0 )=,
Orciona
[ () —2i () | = 23—2? |e= =T .0 mpR  —f o0,

oT0 OSHAYAET ACHMUTOTHYECKYVID YCIOHUNBOCTE JHMIONO DEIEH: e

o5 ) ¥ DRIIENHA Yparie
NMpuwep 3. Peme_ime 2{fj=—1 ypasuenns %zl — 3 (]

HEYCTOHUNED, TAE Rak Npk ! —--00 Bee DEIUEHER YpPABHCHEA

po=m e T ()
(4-xo) 2 (1)

crpeMared ® -1, Pemenne x {f) == 51010 ypapuesna cornacHs ompele-
JIEHHIO ACHMOTOTHOECKE }"CTOﬁ'-TK'BD. ;

[Tonesysice ompenenenneM, HCCAENORATH HA YCTOHIHBOCTE
pELIEHHA CACIVIOWHX YPABRHEHHA H CHCTEM;

789, T 4x=1, x{0)=1.
d
thl S=—tle—1), x(O=L.
dx 1 1
761, = — 23y = e i o
&Ry Al
dx
762. — = 2xi, x (0)=0,
_ 763, g?-——cos b #{0)=1.
de
760, {7
") dy x () =y (0)=0.
e g
{i‘t'—y
G
T65. 5 x{0)y=y (H=0.

A =2y+3xi
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[IpocTelimue THOE ToUYek Doxoa [Iyers mmeed cHeTeMYy
sdkepeHIHATLELY YaDHenpk

dx

E:P{Jﬁ _ff),
7 @
A

Touka (%, U} HasupaeTcs modeod noxos WM 00000H MOLROL. clcmee:
(A}, ecmr P lxy. yo) =0, Q {xg, Yo} =0 '
PaccuoTpH CHOTEMY

dy .
§=ﬂu~*.—ala!a'-
dy ' o
Rl
rae ai (i, =1, 2)—mocTomnHLE B e Ziﬂ == 0. Touxa (0, 0) amas-
a1

erep 1ouKol mokos cmereMsr (1), Meeoenyem pacnodomesie TRAEKTOPHEH
creTeMel (1) B oEpecrHocTH 5Tof Touxd. Mmew pemenns © BHES

w=aet, o (2)
Mas oipeleneHus £ NOAYYAEM XapasTepHCIHIRCKO: YDaBHEHHE

=
Vi R (3)

ey g —R

PﬂCC}]ﬂTpH}I BOSMOAKHRES CIY AR,

|. KopEE XapakKTeprCTAYECKOPD YPaBRHeHH S Hel
CTRETEJABHEE I pasanysw. [ogeaysan: 1) & <0, &y < 0. Touxa
HOKGH AcHMITOTHYECEY yeTofgkea (veroiavead yaem). 2) &y =0, k= 0.
Touka moxod peycrofiumea (meyerofiuupnri yaed), 3) 2 = B
Touga moEos HeycroRuuea (ceman) 4) B =0, k=0 Touka MNOKOR
reveIofiugpa. 3) & =0, ky = 0. ToYKa MOKOA YCTOEHBE, HO HE ACHMIT:
TOTHYECKH.

II. KOpHE X2aDaKTEPHCTHUECKOPD yPaABNEHH A 1=
NIEKCHEG k=p-+gl E==p—qgt. [lozerysam 1) p=0, 0.
Touka OKOA ACHMITOTHOECKH yeroRdnea (yoroksuski doxyc). 2) 0,
g==0. Touka nomoa Heycroiuuea {HeyCTOAUMBLIE dorye). 3) p=0,
gz=0. Tossa TOROA yeIoduuea (memrp). AcmmmroTudeckoft  yerofiun-
EOCTH HeT.

[I1. Kopun mpartaue ky=ke [ogcaygam: 1) ky=Fks =0
Togka HOKEA ACHMITOTIHECKE YeTohuRRA (VorofuupLil yae). ) EE.I = =0,
Touka monos HeycTofuMpa (ReycrofiwupRil vaed). 3] & =k,=—0. Touka
noxos HeycrofuREa. Bouomen RCENOUHTENLHEN coyualf, xorja Bce
TOOEH TLOCKOCTH ABJAKTCA }'CIUR‘-!HBB]I‘-.{E TOTKAMYE HOHCA.

JaMesanne EcH 083 KODHH XApAKTEPHOTHYSCKOTO VPABHCIHA
(3) MMEIOT OFPHMOATENbHYK: NEHCTBHTEBHYR) WacIp, [0 TOUKA [OXOA
ACHMTITOTHIECKY VCTOHUKEA.

Ecou e XOTs ORI OZHH Kopedb (3) HMest MOMOGRHTENLHYIO JeHCTBH-
TeIRHYI0 Y4CTh, TO TOUKa NDKOA HeyCTOHUEES,

L)

S
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AHANOTHTHERR YTBE[IISHNA CUPABRIAHDM B LI5 CHOTEMI JHHefnLX
OFHODOANRE YPABHEHHA ¢ NOCTORHHRIME KOSHEHIHEH ramm

i

dx; | . :
E__l z %5 e P e {4

Tl
Npumep L. Yeradopute xzapaxtep wouxe noxoa (0, 0) crcrewm
{ t=y,
j:‘:—-.\‘,'.
Pemeune B aguuon cayuae
ﬂ”=0, ﬂ]zzl. g ==~ 1, Tag ==,
XapakrepHCTHYSCKO: YpanHEEHe

i 1

e e =} wmam BE1==00,

Kopnu  xapakrepieruueckore  Ypasieuua fy.— & { —oHeto MEHMBE.
Touka MoKod — uenrp. 5

YeTaHoBHTE XapakTep Touku nokos (U, 0) s CYIEIYIOHINX

CHCTCMAX 3«
766. { e onh 767, {;_;:4;,; v
§=2x+3y. j=—9x1y.
Eon i ",__-' :
768. { Aot 760. { bodl
g=x-ty. = 2y — 3x
F=3xrL 3 F—— y-L
il s s imer
J y.;r;x—!-y. 1y=—-2}€—|—3y.
E=2x—y49z
R ) ;
779, { s ”“'45" 773, [g=5xm3;,r—}-32,
i i léz—x-fzz.
i=x—3p-+dz,
74, | §=4x—Ty- 8z
E=Bbx—Ty-+7z.

s cHoTeME! Any¥ aEHefnnx YRADHEHHH C TMOCTOSUMBME IefcTEH-
FENLIRIME EOS(HLHCETa M

{ £ =nyx-4-agy, 1
J =X gt y

§ 191 ¥CTOAMHBOCTE PEHIEHIFH CHCTEMEL ¥0ABHEHHLT LT

32PARTeHCTNYECKOS YRapHet e (3) RpHBOAATCS K BUY
v By —0

I} Eenn ¢y =0, g, 2= 0, 10 HysaeRce pemenme chcremw {1) ackunTo-
THHECHH YOTOHYMBO.

2y Ecan ey =0, ap=0, 10 uyiesve pemenss yorofiuupo, Ho: he
ACHMHTOTHTECKH.

3) Ecim oy =0, 0,0, 10 =ynente pemense yorolunBe, no He
ACHMITOTHYECK H.

4) Bo peex OCTATRHEIN CAyH4sN HYJAEEDE PEICHBE HEYCTOHIERO;
OIMAKD NpH 0y —a; =0 BoSNMIKEH HCRIDURTeNsNE eavuall, korna Hy =
BOC PELICHHE VCTOHUHEG. HD HE AcHMOTOTHYECKH.

HUpasep 2. Oupenendte 3Haceuus DapaMerps o, OFH KOTOpOM
FCTOHUHED HYJEROs DEMICHHE CHOTEME

I=fz—1) x—ay.
Pemenne XapaKTepuciHUecKoe YP2BHSHME 047 JaRH0H CHOTenu

HMCET BHI
— R i

: =0
a—1 —a—k
war Lokl —a=10. 3nece gy =4, ay=—1—a.
ACHMNTOTHUCCKAR YOTOHUHBOCTE HYICEOTO DRMIEHHA OFIeT HMeTh
meero opH o >=0, 1—a =0, 7. e opr 0 <o < 1.

¥CTOHUNBOCTE, HO He ACHMITOTHUECKAW, OyIeT B JBYX COy1adgx:
ayo=0 l—e=0 7 e opy og=1I;

6) =0, l—aw=0 1 e opua=—0,

{Tpu seex Apyrux sHaveHusaR o HYIEBOS PRIUEHME HEYCTOHURED,

Onpeaenuth 3HAYCHHS DAPAMETPA ©of, IPH KOTOPLIX Hyae-
BhIE DEIIEHHS CIAENVIOUIHX CHCTEM YCTOHUHBLI:

175. et 76 [ f=—x-ty
{ §=Dox—olx. { I = ox—oty.

TIT, £=cty— 3y, 8. [ f=ytox
{gzcx.:x—l—fiy. {_g':—x.

779, E=ox—y,
fe=oy—z,
Ze=tz— k.

Hpumep 3. B nioexocrd napamerpos o o P Eafisd ofidacty,
B KOTOPHX ¥UIOATUBO HYNSROE DOLICHHE CHCTEMM YpABHEHHH
{ =t {f—Sufl—1) 5,
y=x—fy.
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Pemenue XapakTepHCTHUSCEQE YPABHEHUE CHUTEVE
-k E—2af—1 0
1 g

- BE(B-a)bblfap—p=0.

HJTH

Ziecs

@ =h—c, dy=1-4uh—f

g W {dy SIDASIOTCA HenpepbiBubiME DyUENNTME oT b B fi, TosTomMy sHaxH
) W ¢y GFIYT MEOHSTLCH TaM, TIE @y =0, =0, T. & Ha npamod p—od

fe)
/

u ma runepdone 1--ofi—f=0. 22 muAuE pa3itHEAXNT NNOCKOCTL Mapa-
meTpoe o, fl Ea wetmipe obiacta [, [L L1, MV (pEc. B6), B Raagof
W3 KOPOPEIX 3HAEH a4y H @, ODOCTOANHBL Bossyen 10 OIHOH IPOn3E0IEI0l
Touke B Ka#oll ofiacTd H OOpCIedHM B 3THX TOUEAY JHAEH KOsdipH-
OHEHTOB 0y U Oy.

Ofmacts f: B Touke (— 1, 1) wHweenw @4, =2=0, gg=—1=0
HyJjeroe pEIIeEHe CHCTEMEI B 3T00 ODMACTH HEYCTOHTHDO.

i I I 1

Ob6racts {f: B TOUKE |O ?:}. HMeeM al—i}-ﬂ g == =—-::=l}

H}'nesoe pelelEe CHCTEME! B ofaacra [ SCHMATOTHRECKH )cmurmso.

§ 20 ETOPOH METOUT AAMNYHOIBA 178

Otaactk Fil: B taue (1, 0) pueen oy =—1 < 0, gy=1 = 0. Hyae-
BOE DENIEHHC B O0JaCTH f71 feveTOHIHBG.

Otmacte fV: & toaxe (2, —2) ameen ay=——4 =0, ap=—1 = 0.
Hyaepoe pemenke B 3708 ofJ20TH ReyoTOfMHBO.

HMecnenysd ma verofiswsocrs HYJCECE pelisHAe L4 TPaHmmax pac-
CMOTPEHHEIX BEIIE OOIACTEH.

| =
) ﬁ=q, ¢ == 1 {rpanmma wmemay cosacrsmux T m F7). Ha stoh

rpammae @ =0, 2, =0, Tak 910 Hy;meroe pemrelde Ha Heft yeTofiudno,
HO HE ACHMRATOTHICCKH,

2} p=—eo (rpamuna wemay ofdacrava ff u {i7). Ia stof rpagmme
@y =0, oy =0, Tax 910 NYNeBOR [EINEHEE Ha mef yoroBOHRO0, HO He
ACHMITOTHYECKH.

i
3) ﬁzl——-&’ o1 (rparuna Memiy obrscrawe fif n [1). Ha

srofl rpanrie ay =20, a,=10, Tax 910 Hyleste pemerue HA Hell HeyCTOH-
TR,

Urtax, mynerte pewchiie ackMNTOTHIECKE YCTORHNHBO B ofmacti If
" ‘emﬁunﬁo, 10 e ACHMUTOTHIECKH Ha rpaidige ofracte ff.

ﬂ,.-'lﬂ CHASIVIOUIHY CHCTEM B [MJOCKOCTH TapaMeTpoOE o H
fi malTn objacTH, B KCTOPHIX HYJIEROE pemente YeTOHUXBO:

780. | i=—x--ay, 781. { t=ax 4 Py,
g=px—-y. j=x-l-ay.
782, =0z Py, 783,  t=—aly— Py,
g=—[fs4+{z—2) gy p—fe?—lyx -1
(1)

j—— Pt g
——a—(B+1)y,
=(flc-:+ﬁ -+ 1y x—4g.

{
784, { t={o*—B) x+(14+p) &

§ 20. Bropoit werox Jlanysona
MyHENNA @ (X, Yg, ey s H&BHB'{E1(‘F_[ OHPEDEIERHD ROL0NEITE AL

& He-orpecmaocm | 2 :::g~—-.F1| HATATa KOOPAHNAT, CCIH OHA [IOJ0HH-
TENBEA BO BCEX TO'-JK;; STOH OEPECTAOCTH, 33 KCKMOTEHAEN HAALd KO-
OPAHIAT, THE DHA DaBAA HYJIKN
e
DG Xy ooy Xa) >0, eemn N 2120,
Tl
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Hanpuyep, fyornes o =xi-t x3-|- x Syner OIPEIRAEHED NOJOKHISIHOR

[PYEEUHER 5 TPOCTPAICTEE HepenenHux Ko Ky, Xy DyuruBA g—x Ll

Gyzer JUImE SHAKONOCTOREHGH B 3T0Y NPOCTDAKCINS, HO He ONPRIBAEHHO,

NONREHATEALEOH, TAK KaK oga OUpAllaeTed B HYAL Ha Beef 0CH i
4 ne Tonpko 8 Toure {0, 0, 0), n oxa me Gyaer DPEAedeHAD TOSN0MH-
TEALHCH B HPOCTPAHCTBE Xy, Xp

"
Eean oy . ..., ) <O mpn 3 20 m0(0, 0,..., 0)=0,
=

TO GYEKIMA U %y, £y ..., %,) Basa@aeTcs UAPEGEACHAD  ORLPULOMEAbHOLE.

GJ}-immgﬂy {f, Sog X, .., X)) HASHBAETCT GRPCORISHED ROACICTE b
Hot 5 H-OKPECTROCTH HAYAAA KOORIAHAT i OpE {224, ecal CyLecTEVeT
TAK#A He JABHCAMAR OT ¢ OOpefed]cuHo IOJoEETeILE:AR IVHEIH 5 @ (X,
Fay vend Kph UTO B X X, Xp) =R, X e s Xp) TpA BCex
YKABAHHRIL SHAUSMMAX apryMentor o o (¢, 0, 0, ..., 0)=0.

Tlyems mmeem cucteMy mudiepeHIHATEHEE YpanEeRHi

fr : :
F Nl 5y Fy s %) (=1, 2.0, B), (1)

H OyCTh
Ui, gy Moy inny X5)
ECTH  HEMPEDEEHO JiHdeepenmupyemas  dyBxuss  cnoux ADrVMEHTOR,

lNoagas ppowseogras o1 ! GYRKIGH 0 {ts X1, Xs, ..., %n), BEMHCHEHTAR
B cHly cieremdl (1) (BIOTE MuTerpanhiEX EPEBMX), pagHa

: 7
do_dv , N dvdy o % do
di  aF 2 0 L

fe: di of Tty iy Tty Y 2)

EE ci=1

Ecin npasuie wactd cactem: (1) me COIEPIKAT ABHO f, TO TAKAA CHoTeMA
HASHBASTCA ARTOHOMHEON MiH CTANHONADHOE,

l. Teopema A, M. danynona of VeToHEERB0CTH, Ecan
cuemens  duddepeinniateseae ypaswesud (1) maxoss, «mo CLIHECIIBLERT
dyrceys o, B, X, ..., ), ORPEGEAEHAG . OIS DM LT :‘ipu =4y,
& Hewomopor H-oxpesmuocmu soutaa woopdusdam, fLoousiodnda Komopod

]
i PHMMCACHNGR & cuay cucmemst (1), AEROIGICHMEALHE, MO G fstois-

Moe feuledine eucmens (1) yomofiauen,

II. Teopewa A M. JIanvHORA 06 acAMOITOTHSGOK OB
YCTOWHdHBOCTH {caydakt ABTOHOMUEIX cHCTeM). Eeiu  gemonosHas
cucTtema Juddepeayua I yRtares

dx; ;

W=Jfl' (F1: ey H5) (=1, 2,00, n) (3}

MORGHT, W0 CHRECTIAYENT BUHKNNR © (X, X5, oo\ Xo), ORpedeachso Roso-

HUMERSHAR & HeLomopold H-ogpeconoomil Rawaia coopdusan, MPOUGEGCHTR
1

KOMIOPON Jf v SEMECEEHHGA & Cury cucméesst (D), onpedessnno ompiya-

& 0] BTOPOM METOI JAMYHOBA 181

HieatHa, Mo mpletdssace pewente x;=0{=1, 2 ..., n) acusnmomnu-
O YOmOliiLEo.
DYHEIHE U, Xy, Xp, ... K} H 0 {%, Fpy ans s Xn), uirypupyEOLe
B OpHEEJSHEHX BHUE Tedpenax, Ha3elRaKTed dyusirany Janyuosa.
[Tzzopenm ofdacrern 2 >0 xagyo-mhlyos  ofTacTh  OEpPEcTHOCTH

n
2 %7 == [ pauana KUOPIMEAT MPOCTPAHCTBA NEPEMEHHEIX Xy, Xa, ... %,
=1
OTpAnAHERHY TOSepXAOCTE ¢ =0, 5 KOTOpOk PYUKIHA ¥ DPHHHMAET
IR HTEABIEE  AHAUSIH .

Hoiyerss, uTo BYHKLHA ¢ obIanaeT clelVIoHEME CROHCTRAMN:

1} OpH CHOAL YroOgHC OOJBIIEX SHAYeHHAX § B CROAR ¥LOLUO MaIof
{]K[JE‘.CTTE(}C’L'H J{ﬂ%}ﬂﬂﬁ KDDpﬂ.}!HE'l’ C}'U.l‘:!i:'l"l!‘_.-'&T OG.TE]CTB v}U'

2) § ofuacti v == 0 diyRIEH U OTpAHHUCHE;

=3

dy
3) B ofazetn v =0 nponssonsas 7 COCTERJEHHAS B CHAY CO-

cTeMbl YpaBHeHnE (2}, ONpEIENCHHO MOMDMHTENBHAN.
ITl. Teopena H. I'. UeTaera o geycTofunBocTH. Ecfu
daa cuemesst duddepentiaaton ypacsenis (2) soxcso aadmd s,
plosnemenprionyo yelosuast 13, 2), 8), mo mpusuaieroe pewenie smodl
CHCIMEMAE HEHERIDEIA0.
3aveuanue FEeauw 3 cucreme (2) Bee f; He 3aBECAT ABHO OT f,
10 GEEDNO JAnyBosd HYHKHO WCKATH Kak He ZaBHCAWYID FEHO OT f.
Hpuwep 1. Hecoedopatk Hi yeToHUHEOCTE TPHBHAJRHOE pelUeHHe
cHeTEME!
dx
d—f=—(x—?y} (1—x2—3g43)
Y (2.

Pemenne Boibymew r xasectne v dyuxunm o—2x3-1 2¢% Ouna
ABIAETCS, BO-TEDBLIX, ONpeledeHH) NOMUKUTEALHOA, 8 BO-BTODHX, &

u
NPOHIBOIHAN — BafTdH B CHAY CHCTEMBL, PaBHA

i i

d:'_a‘i.'dx avd_y_ A sl |
d:_aaf_i-'_é‘?df =2x (2 —x) (1 —1* —347)
4y (e4-g) (1 =P — By = —— 2 (1 — 12— 3y) (42 4-242) =0

NpH DOCTATOMHO MANHX X H 1.
Mer Bumum, uTO BHIOANTOTCH Dee youaopaa Teopedit A, M. Jlany-
10B4 off ¥eTOHGKBOCTH.
Ciegtpatennko, TpHBHAIRHOS peimeRne x =0, y =0 yerofiuneo.
Hpusep 2. Hecierosats Ha yCTOHUABOCTR TPHBHANBLOE pelueHHe
CHCTEMEE

dx s
ARSI 2x8,
)

W gy
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Pemcrue DyEEERA 0=+ 5 ¥IOBICTS0DALT YOIOBHAM TEOPEMEL
A, M. JanyHoea o6 acHMTTOTHUECKDH VETOHYHEOCTH;
1) oz =0 o0 0)=0,

2) d?-—zx{—m,r— 2521+ 2y (Br — 3r,r3}-——-|'dx‘—|—6q4)~=:0

dy ;
T L;E=IJ TOMBKO (pu x=0, y=0, ¥ 30a9HT, £CTL ONPEIEIEHND OTRH-
nateanuan Gyukiga. Coeposarencuo, pemenue ¥ =0, y=0 acuunroTs-
UECKE YCTOHUHBD.

Hpywmep 3. Mecaegorare Ha yeTofUHBOCTE TpRHBHAILACE DelleHHe
aBTOHOMHONE CHETEMEL

dx

I!.'Tf- =7 +H-
B

dr ==y —{“

Pemenne Boswuem B Kauecrse v (X, §) QVHEELHI
1 i
e Gl B
u 3-'63—4-)-_-2#. 5 4

3fece odaacreio ¢ =0 sipwsercd, manpussep, odzacts x>0, == 0.
B o0xactn v =0 umeen
d..l dodx  dvdy :
=g at Tapar = O HIH >0,

. G.‘rrnacm Tenpeste H. [ Hetacea o Heycrofinmmoern peweHHe x==0,
y =" meycroiunso.

{Taxames Ha NpPMepe OLul MeTOR RocTpoends dyuknuy Jlanyuopa,
HASWMEAEMEIH MOITORON JSeicHHA nepeMsHHEX ([4]).
PaccMoTpuM CHCTEMY YPARHEHRH

& —axB-1 by,
{ F=—cxdy
H NONETAEMCH NafTH gad ree GyEkuHm JIANVEOER B BHAS
o (%, gh="Fy () +Fy (b
rie F(x), F,(y)—HeHOTODHE MNOKA HEW3RECTHHE IR(OEpeRIIpiavhie

(y HETTATL
B cuay crcremal (4) Gvaen HMETH

=Fi () £ FL @) 3 =T () (057 by) — Fo (4) (ex—dy?).
IlotpeOyes, uToOM DYHKURSE @ EMEN4 TAKOH 3Ke BHI, IO H (YUKLHEA
U{x, ¢}y T. e UTOOE] K OHA INPecTABILIACE B BHIe CVMME IEYX (VEK-
W H - OOHOH, 3asRcHmel 100RKO 0T X, Apyeod —rodiek0 OF i, AAs sraro
HenBROMUMO, STOGH HMELD MECTD TOHCIECTHD
FL) by —F (i) cx =20,
Pasnennd [epeMeHnule, OOTYIEM
e
Fi@), Faly)®

)

& o0} GTOPOM METOO JHIIYHOBA 183

1, CAeJOBATEIRHO, KARIAH HI .E[]:If.iﬁﬁji OOJIZKHA OLITE HOCTORHHON BeIUTH-

I
nod, HanpuMep, peasiofi =, Torza GvIeM BMeTh

2
cr 1 by Tl
Eifx) 22 Fi{g 2°
OTKY L3
Fy(x)=ox®  F (g)=bes,
TaK 9TO

U, g =ext by
MecneliopaTs Ha yCTOHUHBOCTE TPHEBHAJLHOE peireHHe
CHCTEM! -

T A ' .
786 P x+y SAH 4 x:‘, TS_ { xﬂy—&%g;
: : 1 1 o bR By
——-x % — 5 §— 2" Jr=—X—T4%
E=—— 2x—y L 2xy®— 345, S
88 sio ’ 789.
y=~3-x—y—x2y — Tue. — gt
F=—Bx — Gy Ixy>— x°,
790.
‘g:&xv 4y - 2220 — =3
= —x—2x7 — xy®
THE 1 x
yﬂ—fy—x‘y—x‘.#g-
B=—3r+xy* —ﬂy‘%
792240 ) :
e e
=1 — i I B
03 {i % xys, 704, jx - :1.-,
g=y—y | g=2° oo
{.EL—.lx—%xyﬁ,
£ — 25—, I
795. s 796. =—— 328,
: 16 =3x — 442, g z Yl o%e
z=—§z—2xyza
(v=x+12y°+32%)
1 5
t gl Sty
797. . ;
G s
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§ 21. Hceaepopanne Ha YCTOHUHBOCTG
00 mepEoMY NpHOAHKeHU

Myere #neen cHeTeNY IHEDEpSHIHATLHEE YpanHeHHEH

dx;
df
rie f;— andipepeRIEpYeMEE B OKDECTHOCTH HAYATE KOOPIHHAT (VHELHHE,
0 0, 0 Oy=. ;
Hceaenyves Ha  yorofiumeocre Touky mokos x, =0 (i=1, 2, ..., n)
cacTent (1), Mpepcraonn cuctemy (1) B OxpecTHOCTH Ha9aMd KOUDIHHAT
b BHIe

e R D S {1)

it
%;=1%m$+&m%%wqh)ﬁ=himmh(%
=1
L3
e B; HMeINT MOBAI0K BLINE NEPnOro OTHONHTEIEHD Z 1} (rie

i—1
ARTUNECKH PASIOMKHM OpaBHe wactd (1) no dopuyae Telnopa B okpe-
CTHOCTH Hauafd KOOpIMHAT). DMecTo TOUKE MoRox cHereMel (1) meeje-
Ayer Ha YCTOHUHBOCTh TOMKY TOKDA JHHEHHOH CHETeMD!

1
d.t’;_

E_mew{pnw”m @)

j=1

HASLBACMOR cucmemol ypasienill nepaoeo apubiukiesia HIH Audeapusi-
pogaHnol cucmemod 0as cuemensl (17,

BozHHKEAET BONDOC, GJeUeT JH VCTOHUHBOCTh (HEVCTOHGHBOCTR) TOUMA
TOKOH CHCTEMEl () ¥CToiMpuocrs (HeveToHukROCTL) TOUEH MOKOA HOXOD-
gof creredal (1), BooSue Topops, crporof ceS3M MeR(IY cHoTeMaxe (1)

u {3} Her.
Mpumep 1. PaccMorpun ypaoHeune
di
7= )

3aechk | (f, )=« JINHeAPHAWDOBAHHOE YPABHEHME NS ypasHenus (4)
HIEET BE]

dx

—— 0 )
Pemenpe ¥ (§) =0 ypasHeans (5) Asasetcs yoroiuuesnd (oM, c1p. 173).
Oao ke, OyIyeH pelieEHeM HCXOIHOCO ypasuenus (4), He ABIeTcd 1A
Hero yu:'rt:l'jum;hlrd. B caMoM gede, HaXIoe OeHCTGHTedLHOS pPelnenHe
vpapierHa (1) umeeT BHE

¥y
1—1fxy

Xoe==

5 0] YETOFUMEOCTE [0 [IEPROMY TIPHERMEENHD 185

1 :
W IEperrasT CYIlECTBOGATh HjiH £=x— (X | -p=2%g)} (pEIUSHHE HEOPOIOJ-
0]

FASMO). y
Jipuuep 2. PaccwoTpHi HelHHefiHOe ypasuelie
dx
—_— X e ﬁi
S X%, {6)
JIHBEAPHAR POBAREOE VpABHEHHE HMEeT BHE
ax
o=k {T)

Pemenne x (1) =0 vpasreans (7) HEYCTOAUHED, TAK KAK KARUNE pelierne
STOF0 YPaBreisEs HMeeT BHI

(i — Gl

w, ouepngno, uto |x [} |— -+ conpu f— -t oo, C apyrof CTOPOREL,
pemeane & (1) =0 ypasnedus (O} GBIASTEA ACEMOTOTHTECKH YOTOR UHBAIM.

B camom zene, ofmes peende 3000 YPABHEHHA HMEET BHJ
2 F o B
x(.f}=c.e-=[1+362{c=ﬂ-.1)J =0

#, OUEBHAND, CTOEMHTCA E HVIW HpH §— oo,

OIHAKO BDH QApeleledHbx YCRUBKAX YeroRuMEacTE (HeveToiunnocts)
DEHIEHHS CHCTEMEL HEpROID DpAGIHMEEIHA BASUST VOTOHIMEOCTE {HEYCTON-
qHROCTR) DRMenud woxounod cacresar (1)

Orpadiannes OUE OpOCTOTH CayedAeM, KoTia wosfiburneste ag ({)
B (3) iwerossese. B sTowm coyuae TOsOPAT, HTO oucTema (2) crando-
HapEa B RepRon TpHOIHMERNH.

Teopewa 1. Eciu cucmesmn ypasnenutt (2] cmlgguonapHa & nep-
04 RpUOANNEROL, ooz uaeksl B ospesivens A0 &l postaeaionicd & pade

il
- - 7! o
NG COIENZHAN Xy, or.y Kq 6 HEROMOpOR aBagomu ¥ X3 H,  mpusest
=1
PORAONCERIR HAULAMIOMES HAeHTHE HE AU STIOD0R0 NOPROKG, & 60 KOpHu
XOPAEMEPUCTINAECKOE0 YPTEHENIA

dry — & idya - Qin
oy ay—h o oam | g ®
i Lo oan aﬁﬂ—k

MO OIPLEeAbHEe  DRlCEUMEAbHEE HACk, MO MPURKELIEAGE [RHHE -
wre ;=0 (=1, 2, ..., n] cacmenst (2} acuspmomusecid Hemodnen,
(1, £, B ENIOM CARaE SlZMONCAO HCCASdosnAle HE HJOMeUHUencinh no NeproMi
APEGAUACERIL0,

Teopewma 2. Ecut ciceteso ypasuennd (2) enuyuodapra & nep-
oM ApUBAMEeeRi, ece’ Rl By gdosemeopaiom yea0eusa menpesi |
i XOfH Gt O0UA 3 KOPHEE XAPORTIEQUCTIGMEcRO20 dpastedud (8] uMeem
ROARCHmEtsEgD  OPlomESEMelb N0 waEms, MmO mka  poxod  p =0
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{i=1, 2, ..., 1} cucrmens (2) wegomotuuse, 1. e, o &8 smom CAHGRE 203
MONCRO URCAedOsaHie KA JemOfuuencis no aepsosy npuﬁ,-mm-e;-zmb.

Samevaune Ecau peficTBHrelbine TacTH BCeR KopHe# Xapax-
TEPHCTHYECKOTO  ¥DABHEHHA (8) HenMoEHTeIRHE, NpHucM JeHCTRUTEIL-
HAA TUacTe X0TH BBl OJHOTO KOPHA pAEEHA HY0; T0 HCeTel0BAHEE HA
YCTOHGHEOCTE 10 TeliBOMY TPHOAHKEHHI), DODGLIE TORODH, HeBOaMOMED
(B 3ToM COVHAE HAYMHAIOT BIHATE Hedpueliime CieHh B

Hpumep 3. MiecnenopaTs Ha yCIOHUHEDCTR Touky mokos x=0,
y=0 cuctemy

L= — 3gr - 115, &
Pemenne Henureliie 9IsRE YI0SAETRODAIT YCUOBHAM TeopeM

1 m 2. Hecaegyed Ha yerofiMupocTe TOHKY NOKOA CHCTSMEl [IEDBOTG Tj-
GNAAEHE 3

{ . (10)
F=x—3.
XapaxTepncTHIecKos Y panicHHe
—1—F 1
[k [t g
HMEET OIpHmATEItHhe Kopam kB ,—-— 2 + 2. Crenonarednhnn, Ha

OCHOBAHHHE Teopemsl 1 Touka norod x—0, y=1{ crerem (9 a (10) acumm-
TOTHYECRI yoTOHTHEA.
Ilpumep 4. PaccqoTpuM ypapHenze Konefannd MaATEEEA

FFat b sin x=0. {11)

Smece ¥ —yTON OTRAQUEHHA MAATHHKA OT BEPTHRANH. ¥pasimesuwos (11)
COOTEETCTBYET CHeTeMa :

| E=4
Vi=—ap—bsing (12
Tours nokos cuereMzl (12}
x=kr (f—nenoe), g=0. (13}

HeoooegyeM Ha yerOHUHBOCTE TOURY Toxod x==0, p=0, Moy 1am-
myocs H3 (13) ppr B=0. Henoaeays pasiomenue

: X3
BIl] X - -)c-—gr—[— A

3AMAMIEN CHCTEMY NepBOro HpEOIHMeHHT
S— .
{ # s
F=—bx—ay,
XaPaKTePHCTUIECKUE YDABHEHEE KOTOPOH
: Arfadh—-6=0, (15)

§ 211 VOCTOMUYHMEOCTE O TIEPEOMY [IPHEIMMEHHID 187

Ecaw @ =0, &=0, 10 mopur ypassesns (15) mMeoT oTpumaTeidsHbie
BEIECTERHARE UACTH, M, CAEJOBATENEHO, TOUKa nokod x=10, y =0 yeroi-
YEBA N0 HePEOMY EPHOIHMEHHID,

Heeaegyew Teneps Ha yeTolypsocte Touky (m, 0}, 970 coorBeTer-
ByeT k=1. Henoaeavs pasmtoseHue

)

sin 4= — {x— ) + o

H [NEpeH0CE Hadad0 KOORIHHAT B TOARY X=1, yrﬁ, NpHIeM K CHCTeMe

=y
{ 4 (16)
J=bx—ay
XEPEKT’EPHCTH'IECEUE }-‘paBHeH!IE KD‘TOpDﬁ
M ah—b=0. an

IMpn >0, b=0 kopEn STOr0 YypasHcHAE 631;‘_\;'r HEHCTBHTEIbIEMH
¥ pasuLik 3Haxos. CrefoBaTedsEo, T0UKa okod {1, () aeigercd Heycroi-
uHEoli TouKO® man cHeremel (16). :

[lpewep 5.
ad—=y—xf (x, o),
{ y—x : i) (18)
F=— s —1i (%5 o)
rie ipyEEOEE f(x, g) pasdaraerca B cxogaugiicd  cTenedHol  pan
H [, =0
PemenHe. ﬂ.‘PII—IE&pHEIH]:IOBEI—ZEﬁH CHCTeMa HMSET BHI
{ aet (19)
F=—0ux

Touxa nokos cuerempt (19) ects (0, O).
XapakTepycIHUecKoe ypapHehis CEcTewmi (19)

g ]
Sipiiooy

HMERT UHCTO MEMMBE KOpHE fp, g= {. Togka nomom (0, 0) cucremet
nepeoro nprdamnmesna (19) verofumsa (Georp). Tek Kax JelcTRHTENE-
Hale GacTH KopHel XaparTeprernuecxoro ypasoenms (20} pasuer Hyim,
O COMIACHO 3aMedYaHnre Ha crTp. 186 Bodpoc of VCTOHUHBOCTH TOMKER
noxas (0, 0) TpeGyer JONOIUBISIEHOIG HeeaelopaHud. [lad Hecaepona-
nug Ha yeroigmeocTs TouEn noeof (0, 0) cucremss (18) npeserum BTO-

=0 mm £2-}1=0, 20

pofi meron Jlsmydopa. Bepa o (x, y]=§{x2-|,—y2), EAXOTHA

dy
el 3
= (=40 F & 8

Oncoga: ecan  f{x, ¢ =0 5 71oeTaTouHo Mmadoll OEpecTHOCTH Haga-
N#  woopIuEar, To Touxa noxoa (U, U} yerofismsa, eciw f{x, )
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NONMEHTETLHO ODpefetenyaa HYEKIHA B HaROTODOH OKPOCTHOCTH Hadala
KODDOHHET, 10 TOYRa Nowos (U, U) acuMOmorHseckn verofiumea; ecau
fi# 1) =0 B nocTaTousEDd MANOH OKPECTHOCTH 1147413 KOOPUHHAT, TO TOuKA
nokod (0, 0) neycrofiumea. SToT (MPHMED HATKCTRUpYET TOT (AKT, TT0
E HEKOTOPBIX CAYHASX Hejlhid CYIHTEL 08 YoTOR4MBOCTH TOUKH [OKOA 00
TERBOMY TPHORH K HIG,

Heenenopats wa yerofiiupocTh 0O NCPEOMY IpHBIMKe-
HHIO TOUKy nokofd x=0, =0 B cAeayiOlliX CHCTEMAX:

f=—x 20— 32",
798. |- S
g==3x—254 222+ i~
Xe=— sin x4+ 3y L xP,
759, . i 1
{ y: E'x "—Qy—fya.
BUU.J {Z:zf‘_’e't—|—5y-2~i—x",.
g=x-16cosy—6—g
S Be=— x4y t-sind o — 48
" | g=—2x ) sing L exr.
i {5:=x—251ny—y3 sinx,
i =2y — 31— x".
Py : 2 gind,
803. {x e
J=x-Fy—1F,
804. "f:%rg‘gi?y’
§=2—¢"—3y—cosy.
£ s :
o { Fe— da k5 sing— 342,
g:mzj-—"l_xg"i‘yul_‘ys.
P dy— B, [ #=10sinx— 29y 4 34,
e, ; y.x i Jl 5 1. 5’-!—.!!
g=—3x - 1 g=bx— 14 siny -+ g,
= e ""'.!2,
808. {x T
g=—

805, Mecienosate Ha YCTOAYHBOCTL TOYKH MOKOA MAAT-
HHEKA, K KOTODOMY HpHJOen Bpaniaionigi soMent L:

Ftatbsinx=L; rae |L|=Cbh.

§ 32) ACHMIOTOTHUECKAS FOTOMMUEOCTR 2 LEIOM 189

§ 22. AcuMOTOTHYECKas YCTOMUMBOCTL B LCAOM.
Yerofinusocts no Jlarpamuy

[lycts Hpeey chcTesMy AddpcpeHIHATRENR ypanRenni

dxy

A= 2y e g Rl O =0 G=1,2%., 8, (D)

i NYCTh 3TA CHCTEMA onfefefiesa B I'[JJ,‘IJ‘.-'H]JDCT!']E.HQTB&

i
Q:{a{£{+a3, b xf-:::—;-co}_
i=|

ToBopar, ura TpEEHaALHOe peurerne xj==0 (i=1, 2, ..., 7) CHCTIEMEH {1
GOULMAMOMIUYECK Y JOriodnuen 8 WeioM, ecTd OHO

1) acuwitrorsseckn voroiuneo mo JISOyHORY;

2) soakoc apyroe pelnenue x;(f) (i=1, 2, ..., n) excrenn (1) obaa-
HAET CBOMCTBOM

Hm 5 =0 (=1,9 ..., n).
£ oo %

ABaforTHIHO OAPEIEAETCH ACHMITOTHIECKAH YCTORYUEOCTE B LemoM
HETPHBHANRHOLD [ELeUHA cHoTeMi (1),

Mur GyISl B OCHOBHOM OFpaBHYNEATLCA ABTOHOMULDME CHOTEMAMEH,
T. € TAKHMH, HNpasble YACTH KOTOPHX HE 23BHCHT HBHO O Bpemend f:

‘%‘:f,- fel il a0 B s @

DyEROAR JIAOYHOBA ©{X{, ..., %;) HIIOBEM OeoRDHEYAO BoAbiOE,
eIH LI MO0Dro NOJOMHKITETBHORN uHeTa A CYIECTRYOT MOEKITEREHOE

"
uyeno K Takoe, UT0 BHe chepul E x?:{é? HMRET MECTO  HepapercTpo
i=1 -

b B 5 5

Teopewa (06 acumiToTHIECKOH Yerohyueocrs & wenom). Eoau
CUUECTIBYERT  GECKOHEIHD  GOMLIGHE DRPE0CACHRO ROADKIMERGHAT TRkl LT

du du

Py ey Xg) RIGKGH, w0 7 =0 ene £ u b =0 pa E, ade Muooee-
cman B we codepaesint yeants mpaskmoput (RPOME HYJEBOr0 HONOKERHs PaB-
HOBECHA), 110 MIPRsIEAEH0E DEWERIE cuchiemst (2) Dydem Goumimomuseck
IO as @ Heandt.

MMpumep 1. Paccvorpsts ypapaenne

AR {3
SJAIHNeN YpasEeHie (3) B BMIe SKEHRATEHTHON eny cHCTeMb ypan-
e HHE
=i,
{ _ @
J=—af iy
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B kazectse fymmnmm Jlanyaosa v (r, 4} Bo3nvey dyHKLHO
! 1
U =5 Pt 5

Hueen
b X B B A B 2y
a—,{-—-gy—l—x =— x5y — xR iy = %8
Cuepdano, wmo oy, ¥} —oo opun #2-bg? —co. Hanmee, @ (x, ) ofpa-
MASTCE B HYAL TOALEGC HA OCAX Koopauoar (audmectso £). Ouesnido,
UT0 HH OfHO PElCHER, 33 HCHMOHRHMEM TOUEH IOKOA B HATAMEe KOODHIH-
HET, He DOTAETCH HA STHX ocax npy Beex £ ==0. B camom fgere, no pcex
Toukax oce OF, OTAMYHELX OF HAYAJ3 KOOPEWHAT O, YrioBod Kosg-
GEIHENT
dy  —xi—x2y
i i
HMEET KOFEYHOS SHadedWe, 4 IOTOMY Ha 310 OCH He MIMKeT JemaTh
Zyra TpaekTopud. C Ipyrod croponsl, UDH IOZXoje K ook OX VEAO50H
Koadihrnuent ci_i — 00, H NOMOXY Ha ock OX He MOIYT HAXOZHTECS IYIH
TpaextoprE. Crnelopatellpho, MEOHECTEO £ He CONSPIKHT UeilHX Tpaek-
TORHY (KpOME BHAYANd KOODIHEAT).
CHIY TenpeME Touka noxod (U, ) oSmtagaeT DONION aCHMITOTH-
YECKOH YeICHIHBOCTRH.

8i0. TlokasaTs, 4T0 €cAH TPUBHANLHOS PEIUENHs JAUHSH-
HOfL ABTOHOMHOHR CHCTEMHl ACHMITOTHYECKH YCTOHUMBO
B CcMBICE JISOYHOBA, TO OHO ACHMITOTHYECKH YCTOHUNRO
B IEJOM.

Hceaenoeath Ha acHMITOTHYECKYIO YCTOHYHBOCTE B [E/10M
HYJeBEIE pewrcHust ypasuenmil (cM. [4], crp. 53--54):

811, 24354 (#22-1) x=0.
812, £ 24 (2 51 2) (21 25) =0,
813. E-4 4P i1 i 4 2x =0,

Mosier okazarned, yio cecTema (2) He 0AmAZaer noauod verofuHso-
CTRKY, HD TeM He Melee II7 Hee MOMET CyileCTEOBATE OOMACTh ACHMOTO-
THUCCKOH WCTOAUMBOCTH.

IMog ofinacten AcHMITOTHUECKOR YCTOATHEOCTH cHeTenEl {2) nomm-
MAercd OOJHCTh, CORE[RHHNIAR HATATO KOOpAnuaT @ H ofJagaiomas Tex
CEOHCTEOM, UTQ DCE TDABKTOPHE, HAUNHAWINHECH B STOH OONACTH, orpe-
MATCH IpH { — Co K HATATY KOOPIHHAT.

B HHBHHEX CHCTEMaX beerdd OLBAET TONBKO NDJIHAS yerOHYAHOCTS,
TOPJA KAK B HeHHeHHEX CHCTOMAX OHA MORE! He GhiTe TAEODOH,

Teopewa Hyems v (g, ..., £,) —PUHCI, UMEIOWTS HENPENBEHHES
Yacmable ROoURsaoaste fepeoes fopAdia das scexr x. Ofpanayum wepes Sy

& 220 ACHMHOTOTHUECKAD YOCTOWIHBOCTE B LUEAOM d 191

MADMECMA0 GEEX HORER, 208 V{Xy, ..., Xp) <ol Eoan sucoweemoo Q) cepa-
MUReHT [ 6 HeH

1) 2 (X, ooy Xg) =0 ape =20,

: [
2) 0 (8, oeos X)) <O mpu % F0 S
Tl REMEAD KOOPOUHAN — GCUMAMOMUNecK Yemolaiieoe ROA0NCEHNE PREHD-
geoad cocmesnt (2), o By elagome aousnmomuseskon Yooty eocis.

Opuwep 2. ¥Yrajars ofaacts acHMOToriteckoll  verofiuupoctn
VOABHEHES

FhefE—DEdlr—0 (=0

{ypasrenne Ban-nep-1Tosua).
Pemenpe FlepenEmes ypasienie B BHIS CHCICMEL

. A
F=yg—el —x|,
\.3 g

===

Enmpereednas rouks MOKON — (47400 KoOpJHHAT. Botnuew o(r, i) =

I."xﬁ 3
s
&
nps x2=2d (8= 0). Tazxmy ofpazon, B Kpyre 2244 3 mmeess v =0
mpi k3pyR—=0 @ 6 <0 npe ¥2 L y2=20, T. e, 370T KPYT COTEPIKATCA
B OOT4CTH SCHMOTOTHUYRCKDH YoTORYEBOCTE.

Yerofuppeoere no Jarpammy. [yem fxesn cucremy

— ﬁgb—d Torga @ &, ) =gf+ x4 =—cx2 1), Ouesnzmo, & =0

dx; =
d_r.:fi (f1 Kis wnvy x.‘a} {i':=l, 2; Reley HJ1 {JJ

e i (f, X1, 0.y Xa) VIOBJISTSOPAIOT VCIOBHAM TEOPEMEl CHIISCTROSANHS
H SIMICTBEHIOCTH DEMEHHA CHCTeMEl (D) IIZ Beex f = [f, oo} v Jo-
BEIZG g e

Oupegenenne CAcrema (5) Hazumaercs yomoisusod ho Jas.
ponscyl, eClil BCE DRiNEHH® 3TOH CHCTEML! ONPEIESHE! H OTPAEHUEHEl A

[fg, +oo).
814, Tlorasath, 4To Bee DEUIGHHH YDABHEHHA

£+ (@4 ¥ (=0

orpatuvens Ha [0, L oo).
815. [lokasaTs, 4TO BCE DEMENHA ypAaBHEHHS
1
LEBE S SR

i1-2)

oTpasmuesnl Ha [0, 4-oc).
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816. Ha upumepe ypasnenui
a) X (f)— = % () +x () =0;
6) 2O+ 22 (B +x(H=0

MOKA3aTh, UTO W3 OTPAHHICHHOCTH BCEX pElIEHH{l «Ipenes-

HoTo» ypaenenus X (f)--x(f)=0 He caexyer orpaHuues-
HOCTH pelIeHHA WCXOJHOrD YPaBHEHHT.

§ 23. Kpurepnit Payca — M'ypeuna

EO.‘IIrLLID[! NPAKTHUECKOR SHAHEHHE HMEKT HEQOROEHMLE H AOCTATON-

HEIE YCIOBHA TOIO, uTOGE BCE O aJlrtﬁ"dH‘ICCKUFO Y¥PaBHEHHT C BE--

HIECTREH HBIMH Koad}ﬁmuﬁemaw O o v By
F ) = ah b kP g, 2, —0 (0

BMENH OTPEIATENBHEE EelecTseErbie uaern. [He mapymag obmaoctH,
MOWEO ApelIOdnIKATh, 910 gy = 0.

TMoaoznrershocts peex  kosddHIHEHTOB — ReodX0IHM0S, HO He 10-
CTATOMHOE VCIOBHE IR TOTo, 49TefkEl Bee KODHH ypapHesHsa (1) Owap
PACHOJUZEEL CHEBA OF MHHMOH OCH (B clydde vpasrensid [-H 4 2-5 cre-
IeHH 370 YCIOBHe R gocravodsoe). [Teofxopmuule o TOCTATONNHBIE YOI0-
BHA OTPHIATETRHOCTH BelIECTEEHHMX gacTell KopHed ypasneiwmd (1) gamn
Paye @ HesasHekwo OF wero Uypom, i

Yeamooun Payca—Typeuna Jeg moso wmober éce xopis
ypasnenin (1) useiy ompuiame s ol seniecisenane Suciu, HeoBxofuso
4 docmanindns, dniodel Golay ROAGEHINSABHBLAL 602 200eHbE  FudsoNats-
HAlE MuHOpeL Mmmpugn Dypaunya 5

;‘Hl Ap T T A ]

@ @3 @y iy e O

0 s B 2

LRSI S e
. Miorouaen f(A) creneny nz= 1 najusant yomoduiani HHOPOLIENON,
_BLAH BCE ST KU]:IHPI }’Ll, ]'g. 15 ?',, HMEIOT OFPHIATENbHME JeHCTBETENE

mete mwactl Redy U (i=1, 2, ..., 7}, 7. & Bes KOpHE ¥eToHUHROTO
MHOTORJER: pdEHMO}HeHH B ﬂeaoﬁ OOy M0C KOCTH.

Marputa Typsuua cocrapisercs Tax. [To rigesoff guaronais pac-
nongraores koagpirenTel Muoreraena (1), HaunHag ¢ a; 10 o, Croadoe

COCTORT NUoHeRenHD H3 KDSWHH,HEHTDB TOABKG & HEYETHRMY W TOIBEO
C. UeTH=MH HEJeHKCAMH, TIpHYeM B S9HE DOCHeEHHX B}{,TIOUQEI*CH-KDg{I}}

buldenT gy Bee HelocrsioUie sueMeHTHl, T. e, KoSHENIHEHTE © HEEEK-

came, GUNBIIHMH # HAH MEQBITTH Ur SAMBHFHTOH YA,

§ o o KPHTEPHFL PAYCA — I'VPBHILA 193

Cnasnee DHATOHATRHLIE MHHODE MATDHIIL r}"I,‘rnH![H

gy gy O
fy oy
dl:al? Aa= 4 &az g s Gy |, --ay
dy &y
a5 g Gy
iy Ol
l:la dg 5 aee 0
Ae=ln. g, 7 ... 0 | 5]
LV B S
Tawrwn ofpasos, yelorde [ypeHIa BEITIATHT TaK:
Ap =G A s T N e 4

Samerny, uto TaK Kak Ap=~A, ;2. TO focagguee s yenoskl A, =0
MoEeT OLIThL ZAMeHCHO TPeOoBaHHEM a, = 0

TMpuyep 1. Hecneporars Ha YeToHURROCTE TPHEHANRHOE DEUEHHE
YPARREHNAA i

W L v A
4 +y '+ 4 +105 +2y=0.
Pemenue. Cocrasnsies TapakTepHCTHYSCKOE YPABHEHHE
F{h)=ho- Rt Tho - 452 L 0L+ 3=

ueck gp=1, a;=1, a,=7, az=—4 =10, 5=3.
BrrlncnBagy JHATOHAABEEE MEHOPH [ypE¥NA

t 10 04¢
= SR G e
As=13 104 71]=84,=3-8=24=0,
0 03104
0 00 03
L 10 4
P : Lok
o=l ot : —10A;—3|4 T 1({=
0 0310 3407
—50—3 (4943 —10—28) =8 =0,
e
Ay=1{& Tl l=5==0,
3104

11
P =3 U,
2 14?‘ =

A1 =
T M, JI. Kpacmoer M. Op.
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Hrax, Ay>=>0, As=0, Ay =, Ay =0, A = 0. Clelosatenshn, Tpa-
BEAALHOE pelicHie i =10 ypADHEHHR ACHMTTOTHUECKH YETOHIHBO.

Bungenenns MoxaHO BecTh Tak. CHAYal2 cOCTABAAEM MHHOD A,
3aTeM NOCNEIOBATEILHD BHUACHHEM MUHODE Ay, A, Ay B T. 1. Eem
BCTPETEACH OTPRLUATRIRHEA MHHOD, TO CHCTEMA HeyCTOHUYREA ¥ pakbhish-
[IHE BRIUHCIEHH: HATHITHHN,

Eenu kosduirents ypapHenms (1) 2anadml Kak wmcna, To yeno-
sua {4} serge npopepdioTed. Ecan e wosdwpmtipento yparwensa (2)
cojepasT OYKBEHHEE TaPamerpel, 70 GHUECISNHE ODpelelnrvensll oy
GOMBIIHX £ 2aTpYIHHTEILEC, -

MoKEQ DOKE33aTL, HT0 SClR ¥CA0BHA (4) BHOOTHEHE, T Boe HOSH-
GHIHeHTE MHOroYIens (1) DOMMEHTEARHE

gy, N R e (2)

Kax yme 0TMeYaiock, yedonus (5) ABAAOTCH HEOOXOIMMAME, HO He
FOCTATOUHEME I TOIG, HTOOL BCE KOPHE [ (A} paclojaraiHce B JeRDH

moayiaockoern Red == 0. Onmaxo 0pe BHOOAHEHks yososul (5) Hepa-

BeHCcTBd (3} yiEe He ABOAIOTCA HEaaBHCHMEIME, a4k, HaEpuMep, HpH
n=5 ycuons Payca—TypeaNa MpHDOIATCE K ABEVM  HEDAHSICTBAM:
As =0, A; =0, 3ro mossonaae Jeenapy g HIHOapy yeTaHORETEL IDYTHE
YCIORHA  VCTOWGHROCTH, B HEOTOPHEX UECHD OETep)MEBANTHHX [-IE[}&B:EHCTI!
NPHMEPHD BIBOS MEHBIIE, 9eM B yCOOBHAX ().

Ycaopua JeeHapa—uanapa Haz moso wnode secdo-

F A == ahtt --}-aL?-,”‘1—|—...+aﬂ_1)..—|-a,; (17

dMed B02 ROPHU © OMpUUGMensHbing dedomaime b usiny Soonias, HAeal-
200LMO 1 FOCNIGIOYHD, W05
1) gce woadhuruenma srozogaeHn | (L) Dbl F0A0HLRTIEGHEL

HAEH

viy e e ) e B e L@
2) uMetn MECIRO Jerie iy AR HEDOReNORE
e R s ST (6}

(31ech, KAR W paHbile, Ap—olpelziureas |ypeana k-nopagga),
Tpusep 2. PaccmoTpuy TO e ypABHEEHE, UTo 0T Ha crp. 193

oYyt Ty 4y 105" 4 3p—0.
3neck
dy=di=1 =0, ga=T>0, gs=4=10, ar— 0= oS

T. & NepHOE yoaIoBke KpuTepHa Jlwenapa—Idumaps suDofiueso.

Hanes,
1 10 9
4 7 17
s e
00 310

A b 4 =0
9—'4?[-— =

T. € BBIODMHEHO H YCIOGHE 2
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Taxmm 0GpazoM, TPEBHAJNEHOE [eUICHHE YPABHEHHA ACHMOTOTHYSCKH
VCTORYHED,

Heenenoeats Ha VCTONYHBOCTE TPHBHAJEHHE pEINEHHA
YDapHeHHH:

817. 'Y - Ty" | 124" --23y" % 104 =0.

818, y'V+ 2y + 4y -2y + 5y =0.

819. gV L y" {8y 1 24" +y=0.

820. y¥ 425"V 3y" - 2y"+ 4’ +y=0.

[p# KaKHX 3HATEHHSX o OYIYT YCTOHUMBEL TPHBHAJB-
Hele PElieHHs CHeAYIOIIHY YpaBHeHuH:

821, ¢" +ay" -2y +y=07

822, V29" " fay +3y=02

823, y"V-3y" Lay +2 L y=07

[pn Kakux sHawenuax o M P OYOyT yCTOHUMBEL TpH-
BHAJABHEBIE PEUICHHA CIEAVIOWHX VpaBHEHHHE:

824, y" oy +2y" L+ Py=07

825, y" +ay” + By +3y="0?

826. gV +oy" + 2y 4 Py +y=02

827. Kagoii pua umeior yoidoeus [ypeuma jpfist BO3BpaT-
HOTO YpRABHEHHA

MLphd gl ph4+1=0

(p B g AefCTBETENLHEIE)? '

§ 24, Meomerpuvecknil kpuTepuil ycroHgurocTh
(kpurepuit Muxafnopa)

[yers mueey JRddepernuantics ypasHeRns n-ro BOPARKA C NOCTO-
AHHEIME HEIIECTECHDENH Ko(hdgHIHeHTamy

g™ -2y Y e g =0 (1)

Bonpoe of yerofiuBocTd penieHyd AHGQRpCHIHATLIONG YpPaBHeHNA (1)

CEOIWICH K BUHE}OE}-‘ O DACTIOMICAEHTIH KCII]HGH xﬂpalﬂepuernqecxmm
VOABHEHHA .

@t -kt o ay =1 (2)

A KOMILTeXcHOR Nacckoerd. [locneindfl pewidercd ¢ IOMOMLIG HHMEE-
cremyminero xpntepun Muxaioosa.

?i
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[Iyetn flas xapakrepucrigecknf MxorauwrcH

fd=ah a1y g, Ata, (3)
Tlogerasus B nero )= i, moxyum
f o) =u (0) +-iv (), {4)
rie
4 {0) =y —Gp 0?0, 0f—..., } :
(D) =0 g0 —dy_sw? La, w03 —... ®)

Bemdusny f (i) corzacio {4) n {5) mpH 3amanmom TApAMETDE 0
MOKHG H300[83HTE HA KOMIICHCHOH [LIDCKOCTH 40y & BHJE BEKTOPd.
Eecaw uwamendrs napamerp o B HATEpAale (— oo, - oo). 70 Kouem sToro
BEKTORA ONEIIET HEKOTOPYIO KQHBYI, KAmO4ad Tooxa KOTOpoH  conT-

BETCTEYET OHpE,-‘J,eu'IEHHO.‘rIF SHAYEHHID (.

2 Toayueanni  Takny O5pasoM  rogo-

Ppad mervopa [ (i) Hasmmaercw  kpuend

Muraiiose 3as wioroniena (b} (puc. 27).

3 ITpu m2vereldl w o — oo oo

Ly BeETOp [ (fm) moBepheTcs lia Heworophi

yroa . Eedn muorowsen f(h) wueer g

g ¢ liupﬂeﬁ C NOIHHTEIEHEMA BEMIECTEE R IILIME
HACTHMH, 4 OCTAABLERIE 71— /i KU]JH&]"'I C or-
PHOATEIEHEIMY, TO
C={r—m) M- (— ) = (n— 2m) o1, (6}

Pue, 27,

3amevauwne Tix Kax PyHEDN T
u (o) geThast, To kpuEa:z Muxaiaopa e
METPHTIHA OTHOCHTENRHD o0 O‘H, H nosToMy  TOCTATOYEG I:Tpl)ﬁ'[‘h
HACTE EPHBOH Muxafirona, UIBEHAMINVIO HEMeHeRHR) Tapaverpa » ot 0
A2 =+ co. Torda dopryaa (B) mpumer ey

L7 el B I
= {#—m) 5 T iz ?J = {1 —2m) g {7}

Aaa yerofuieocTd  pengenus Yoaprerns (l) HeoOXoNuwmo ® mocra-
10400, TT00h BCE KOPEH XapakiepECTHYSCKOrO YpaBRewna f(A)=0
HMGTH OTPUIATENbHES BeeCTREULS 24CTH, T. €. B GopMy.e {7} ZommuHo
OLIThR it =—1),

Orciona ‘BHTekzer crelyiomas JopMyaEpoDEa RpuHTepus Mau-
XaRaorea g gemoiviescni FLBLGLUENEH020 PEEHIA (passen i (i)
KeoDxoduMo « docmamonio, wmob:

1) sexmop { (iw) npw waserenny o om0 9o L on COSEINILT HOSOpOm

] I
HO g208 =1, UL e. cooin i OBOPOMNL Apotne wacoacd  cmpeaKi

2) eodvepad fin) npo uaseweryu @ o O do —+ oo me npoxodua
HEFIES HIASAYID HI0NKY.

Vinaue, 043 yemofusocmu peweaus gpoastenus (1) Acobxodums 5
dochamoune, wmobs kpusan Mixad aoag apoxcdiag dooeepedno o remo-
Panines Rpomus 4gcoscil crpesy, ORPYICER sce SPeAS MY KOO0,

& 34 TEOMETPHYECKHE KEPATERPHM ¥CTOAUNEOCTH 197

Tloogepeaane NpOXOUEHAE KRANDAHTOB D3WAYAET, 41O Ix'tpm:,.lasi chi
Guepenns MEpeceRasT Do Koopiaunar. ClennsaTeibHO, xuupqg,—m? i
u o {w) Touek kpupoll Muxaninoea pofd yeroHuHBOCTE peNleHHA 10,
nongepelHo O0OPAMATLCE B HYJIE. v
Otcioza puitexaer Bropas (pop-
MYTMHPOBEA KPHTEpPHA ¥e-
ToRIEBEOCTE MuxaHao-
B a:

g gemoduusocity  PEMein
ypasaenug (1} neofxoduno (o apy
YEAGEIL, WIMO Kpusas Rpoxodint-
£ ApOMUs HOCOROH OISR — i
Bocinamauio), ufiodsl 608 KOPHU
ypesredut  t{o)=0, o©(@)=0
Ontau  &sulecmeentbiig o Nepe- S
RO AT apyaa e 6pgeom,

i W OB
g;yi,q ,r&fgfi{u gaﬂfm u3 amur ypaerenull HOxodwIcR Kopens  Opy-
“ l%ﬁ:iﬂrf{“: :) VcoaenopaTs Ha YoTOHuMBOCTE TPHEWANLHOS pEEHHe

¥papHEHA:

gV 29" 3" 2 -y =0,
Pewepae CoCTapisen XapakTePHCTHUECKHA MHOIOYIEH
PO =Rt L s L dha ol L],
Hanee f(in)=—o*—2{w? — 30 |- 2w+ 1,

i (_UJ}= I’,ﬂ"—gﬁ.}s—: I..
v () =— 2072 =20 (| —0%) =26 (1—0) (i +-a).

Gyaew Eaueark w or O go - oc B IocTpodM KpuBywo (pHc. 28)

= u {w),
{v=ﬂ(&>}-
@l 0 I/_3 2]«’0 ! l,/ 2
] B il 0
vl - o =5

; o
m —=0.
p—rtoo ¥
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¥ron HoBOPOTZ PANEYEA-BEKTODA
p— % =(n— 2in) 321

Oreona i~—2m=—4; n—4; enegosarearin, m=0. Taguy ofipasom,
BCe KODHH XADAKTEMHCTHUECKOID VPADHEHHA JSHAT B JSa0H  NOaymao-
CROCTH, T. & TPHBHANBHOE pemrerue §=10 acHvDIorHdecky yCToRTHED,
K sromy me BmBqly womuEo GLIGO NDPUATH, HCXOAA U3 KPHTEpHA Jlke-
sapa—lllunapa, OoCKOARKY Ece Ko3(duMUUSNTEl X4paKTepHCTHEECKOQ
YPHBHEHHSA I0MKHTENBHE H

Zi0
By =8;=232=4>=0. A, ;—A=—2=0.
012
HeemerosaTs Ha yeToRYMBOCTh TPHBHANLEBE DEHIEHHH
VPaEHeHHH: j
828. 24 4 4y" 4 34"+ 3y L y=—0.
820, 3V 4y" L3y 4+ 8y +y=0.
830, y" + 547 10" + 11y + 7y - 25=0.
831 ¢V +By" +4y" 3y + 2y =0,
832, yV 20V 4 20" + 46¢° + 89y - 2605 =0.
B33 oV 'V Ty + 40" +10y + 3y =0.
834. "M L 7y"I 4 234V 4 379"V + 569" |- 36y + 12¢° |
+dy =0,
835. ¢V 4 3y 444" + 3y + y=0.
836. VoL Ty” 4 18y - 22y 12y =0.
837. y”‘l - Qyw 4 35‘0 i Ey! + == 0.
B38. ¢4 11y" + 59" + 107y + 60y =0.
839. 'V 5y 4+ 18y” + 53y 4-60y=0.
840. y'V 4 6y" + 15y" -} 18y + 10y =0.
841. 4V + 44" - 100" 4+ 124 - 55 =0,
842, y" + 0y -+ 11y L 6y=0. ;
843, ¢V 7y" + 12¢7 --23¢" 4 10y=—10.
844, ¢V 3¢" 435" L 3y' +2y—0.
845, oV 0% LAy Loyt L5,
846. 'V +2¢" -8y 4By =0,
847, y¥ + 4y -By” - 29" 4 4y =0,

§ 23 D-FA3ZBHMEHHS 182

§ 25. D-pazbuenna

fycre mMeeM Jampelipoe gdddepedilpaizHO2  YDABHEHHE C HOCTOHI-
HEMH BEUIECTBEHPERG ROSQPUIRSHTAME

aug' M Fay!t VL L ay =0 (1)
Ero xapakTeplCTHUECKOS YPADHEHHE HMEeT BIHI
g Loy L =0, (2)

Jlam cymoenns of ycrofisHBocTH pemendsd ypapmemma (1) mer Heof-
XONUMOCEE BLMHCHATH KOPHH XapaKTepHCTHYECKOTD ypabRemma. [ocra-
TOMAS AHIDL VCTRHOBMTH, UTO BECE OHH JEHAT B JAEB0H  OIYAJ0CKOCTY,
CBuiung BCTPedaoTcs ABe NDCTAHOEKH STOH 3d1aTH.

llepnas Coutag sazaunsind sce Kosdimnuents ypaskeEns (1),
VOTANOERTE, YCTOHOHEO JH [OWEHHE UDH 9THR 3HAUEHMAX KOspHIE-
BHTOE.

Bropas Couras saiAHREIME HeXoTOPLE KOSGxIEIEeHTL ypasHe
HEs (1), ONpefeNETE, LpY KAKME SHATEHHAX OPYTHX Ko3QHIHCHTOD
[elienHe YPABHEHHR YCTOHINEO.

lNoeTpoenwne pOdacTell YeTOHUIHBOCTH

Mogatne o D-pastuesnu [Tycrs HMZen xapaxlepdcTHUeCKoe
VR EBHeHne

gt L@t A a, =0 (2)

.
COBGEYTIHOCTL 3EAUEHEE KosdipMIHEHTOB FpaBHERHSA S} MOMHD pac-
CMATOHEATE K4K TOUKY HN-MEPEORO NpocTpaHcTRa R, Ramuod Touxe
OpocrpaHeTEa Ry COOTRETCTRYCT
onpejeaehfoe 3HATCHNE Kosdiuiies- |
TOB B, By, «r-q Oy 8 CACIOBATENE- @
HO, U OOpEefienioe SHAYEHEE Deex LS
KopHet 2y, &y ..., Zn XAPARTEDH- K AOOHEL (7 =F) nanRed
cTHueckoro  ypaBuenns (2). Econ .
B R, CVIECTEYeT Taxas ofaacTh, 410 =
KAI0H €& ToURe COOTEETCTRYET Xa- ®
PAKTEPHCTHYECKOS  YHABHEHWE, DCE 7
KOpHH KOTOPOTD JEMAar B Jaepoll me- A
NYIAOCKRCTH, TG 5T4 OON3CTR HA3EL-
BEETCSH  o0Ademing  yomolenesoiile, A
THOEPOOEENXHOLTE, OrpAHEIHEACTIAT
ee, HAIMBAETCH epanuyetd ofadcmu Pac. 99
yomodnusocmy. Tlycib, HanpHMep, § RS
XApAKTEPHCTHUCCKOM Ypandenun ()
BCe KOSHOMIHERTH, KPOME JBYE, CHAMEM d; B Oy — KOHKDEPHER 4HC0E,
[lpejnodcmuy, TI0 Op¥ HeKOTOpLix  OnpeflefeHHLIX SHANEHMAL @
H (@ [EaHHOE YPARHEHHZ B IMOCROCTH gopuell (8 €. B MIGCKOCTH 2}
HMEET k& KOpHeH, JqeRallHR COERd, H (n-—&) sopdell, JexaMEX cOpasd
OT MHHMOH ocH (puc. 28).
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Ha nmocxoctH A (IAOCKOCTE MADAMETPOE gy H &) CVHIRCTRYET KpH-
Bad, oTPAHHYHBRAILAS Takym offacte (pre. 30}, Kasgas Touka xoTopoi
OHperedaeT MHOPOMAEH, TAEMe HMOWIME & Kopuell, JoEALIRX cleRa,

H fi—f KOpHeH, Jexamyx cOpara 0T MHH-

5 @ Mo geH, STy 00AacTn o003HANEM uYepes
Dk, n—Fk (f—uenve, 0=k=n)

D, 7-15) Hanpumep, coom XapaETepHCTHUSCKOS

VPABEEHHS HMOET TRETLK CTeneHb, 7. €.

7 ., A=3, TO B ofevw Ciy4ae B OpPOCTpAL-

': J CTEe KO3(EHIMENTOn MOTYT GHITh VKARHHG

| OBIACTH

Pue. 30, - B0 5, DL 2, DE L, DE, 0

Otiacte D (3, 0) u Oyler citactbio yorofunsocTH.

3aMeTHM, UTO HEROTOphe obiacrs, B uaetHoern D (3, 0), moryr or-
CYTCIBOBATE.

PazfuepHe npocTpadcTBa  KOSQQHUHEHTOE  XapakTepHCTHEECKOTO
YPABHENHA H4 O0JACTH, CODTESTCTBVIDUIEE OIEOMY H TOMY e THOTY
KOpuEH, DACIOJOMERHNT B JeB0H TOIVILIOCKOCTH [NOCKOCTH 2, Hadbl-
paered [-pasfinerdeM NpDOCTPAHCTEA KoaddWnuentos,

AHSNOIHYHO MOMH0 MOCTRONTE [)-pasdHcHHe NpPOCTPAKCTEA JHOLIX
HADAMETPOE, OT KOTODEIX MOUYT 3aBHCETh KOSEWILAeHTH XapaRTepiici-
HECKOTO VDaBHeHus.

Tlongswmy, w10 B XapakTepHCTHYECKOM ypapheds (2) xosddEniears
FABHCAT OT ABYX NapaMerpoR & 7] (STHMH apavMerpays MoTyT OHTh,
B UACTHOCTH, NPOCTO 83 KOSQUMITHENTa DACCMATDHBACMOTO YpapHeHH:).

PaccuoTprl cewelicToo MEOPOLICHOR ;

Fi L N=EFP @+l =-+R@. (3

rae (E, ) — BellecTBEHHLIE IdapameTpe, a P, ), 5 — H3pecTible MHoro-
SJIeHbl OT 2 C BEINETBEHBRIME KO3tmuHenTan,
. 3ajaus CraBpMTeH TAK:

B niockocrn mapametpos  (E, 1) {umockocrs w) Haliin ofgacrs
D {n, 0) Tagyw, uwro gns omcof toukw (£, W) £ D (. 0) smHarogaen (3)
O¥IET HMEIE BCE KOPEH 2 B JIEBOH [OAYVILIOCKOCET, HAIH YOEIHTLCH, [TO
Takol ofNacTH et E

[locrpoenne ofaacted D (&, #—%) OCHOBANO Ha CHEIVIOWHX COOH-
PARCHEAL: 3

1. Kopur aareGpanueckoro Ypasuenss HENpEpHBID SABHCAT OT €0
KOs eToB, T. €. il Kos(dAnnesTs wHEorowIeEa f(z, &, 1)) Maio
HSMEHNHTh, TO H KODHHE BP0 H3MEHATCH MAND,

2. Ecau Touka (§, 1) Iemur Ha rpamite ofjacrn D (R n—&). o
XOTH OBl ONHE KOpPEHL MHEOIOYAERA (3] JemuT U4 MHHMOR OCH, T. 8. rpa-
EHna D-pastuenrs apigercs 00pasol MONMOH OCH IAGCKOCTH 2.

MefcTENTeqLHD, ©CHH, HANpEMEp, ToYKa & MED{n, 0}, To MmO
FOMBEH (3) HMeeT HpPH 370M BLEE KOPHU B Jesof [0JyRI0cKOCTH.

Eeny (B, 1) aeienr sue D (n, 0), 1o muorowsen (3) nwmger Xora Oul
Ol KOpPelh B NPABOH M0AYIJI0CKQCTH. :

§ 25] D-PASBMEHNA 201

Tlpx HenpephEHOM gBumenas voudet (5, W) 3 odzacra D (n, 0)
B COOSTHIDID EEIpepHBHO MEHRDTCHE KOpHH saorouteHa fz, & n). T4k
Kak TIDH STOM DOAB/ARelcd XOTH O OJHH KOPEML 5 Npasol MoIyRI0CcKo-
CTH, TO B NpONECcee HMelerds (5, 1)) OH JOT#EH NEPECEUs MHHVYIO 0Ch
{oce Oy). Sto Gyger, worga Touka (B, ) Depeceder TRAHHIY OfIaCTH
D (n, 0) :

[ycrs 2—x--iy—KOpeEs  MHOTOwTexa f(2, &, 1j). PaBescrao
flz. E ) =0 paBHOCHARNO DHBEHCTAAM

{ Eup (6, g+t (%, g) i (3 §H=0, &
gup (v, o) Fnms (a9 4up (x ) =0,

Ple iy, Ha, Uq @ Uy, Uy 0s— BELIECTHEHPER H MHHMME TACTH MHOTOUWIE-
HoB P, (J B [ COOTESTCTEEHHO. :
Econ onpeleadredt cucrens (4)

ﬁﬁlﬁl g
[Ty

£ 0
o
F ]

To cHerenma (2) ogHOZHAWNO PASPEINIMA OTHOCHIBAEHD £ H 78

{ E=Efx ) &
n =1 (x y.

VpapreEna {B) B TOUKAX, TAE A =50, onpemeTdioT OQHOIAAYHOR OIO0-
fipameHne WIOCKODTH HOpuel maorowIeHa f(z, & 1)) 32 LI0CKOCTR Oapa-
MeTpoE (5, N f

Ofipatuos OTOGpANEHRS HeOTHO3N&THO: GUKCHpORAHROA mape sHade-
HEA (5, 1) OTBEUAET, BoOGmE [0BopE, B wopEed, Ecad ompesenHTeds
crcTeynl (4) & TouEe #,=—X,-iy, ofpamaercd B OyaE TO CHOTEMA JIHOOG
HecOBMECTHA, MRG0 ONHO YPABUEKHE HRNMETCd QIefeTBHEM IDY¥IOTO.

B 3101 OUcneiHew COVUae HA DIOCKOCTH HapaserpoB ff CYUIECTRYEeT
DEMAR NpaMan, cooToAias 03 Toder (B, W), A9 ROTODHX Zp =, i
ARMACTCH KOpHew wHOrowneda {2, £ 7). Tarym Tousy (&, ynji A Tax-
JME COOTBETCIEVIONIVIO e Opdwyio Oyied HA3EBATh UORAGHIMEABHEMIL,

Hafirens 12 DAocKoeTH TapaMerpoe (B w) T8 TOYKH, WA KOTOPHIX
MEOCOUJeE (3) HMeer Xors Ohl OQHH UHCTO MHEMOI KOpeHe =iy,

FeomeTpHY9ecKor MECTO TAKHE TOUSK COCTOMT H3 JHAMH, IT4paMeTpH-
YeCKHE YpaBleu#d KoTopoi eeth

{ E=E (0 o

(—oo=<g={c (6)
n=mn %

B EOTOPYI0 MO0 nogy=ith, ToZaran x=0 p ypapHeruax (5), a Tak-
e E3 HCKIUATEILHEX NIEMUA, UTHEHAOMEK HCEMOYHTEAREEM TOTEAM
aci Oy (ool TAKOBEIE HMEOTCH).

3ameTum, 49T0 ypapHeHHa (B) mawr odpad ocE Oy GpH OrobpaRe-
HHH (2).

Sir0 CENMeTPHYECKOR MECTO TOYER OyIeM HA3mnath anaued L.

Jlannst Lo pazinBaeT EIOCKOCTL NAPAMETROE HA HEKOTOPOS HUCTO
CBO2EHX odaacTed.
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Kaxman ua Takux ofaacreit obnagael Tew CaOHCTEOM, 9To JId [mo-
00l ee TOMEH (€, 7)) MHoroumeH f(z, E, M) HMeST OmEo H 10 jKe GHCIO
KOpPHEH, PacnoioiKeHHHX B JIeB0H no.‘ts?mocmc'ru, T. B. ARAFETCS 0Gda-
cTei0 THHA O (&, n—#) (O=Ff=n).

Tanuy OOpason, JaaHs L—rpau}{ua HCKOMOUD D-pazsfHenHd.

Pacemorpay orobpameimie (5) nIockoord  Kopied HA MIOCKOCTH ME-
pamerpon

{ E=§{x, i
=1 (%, y).

[popenen uepes TouKy (¥, #,) OBe JHHRA ropHzoNTaIbHyl [ H BEpTR-

wanbuyo ff.

7 b
y}f lf"rn,y.} J
z %
] ! i
(.5} z (2.4} (€. m:) T,
ﬂJ‘ S ?
Pre. 31, Pre. 32

Onpenenedre Heaw danpapieiie nosopora o1 { & ff coxpa-
HEeTCA OpHE 0ToOpaMelnd (5). TO TDRODAT, YTO DTOOPAMKEHUE coLpurdeHt
pULEHMULUG T TOTKE (X, Hy)i B MPOTHBHOM clydae —uTg OHO He cOXpd-
HRem opnermaiuie (pac. 31 1 32).

iﬂc a1
dx %
Ecan onpepemutess f—|

9% In

dy Gy
skenue (B) B TOUKE ({x, ¥,) coxpaHdeT opmemTaumeo. [lpm [ =10 opHen-
rauus Hapymaercs. Eeaw f=0, To Bonpoc © cOXpatedHn HIN HecoXpa-
HEHHH ‘OpHEHTALIMA DEINAKT <TaplMe NPOHSBOAHEE. MOMHO #OKa3zarh
foan [H3), uTo 3HAE ompededdTess [ connagael o0 SHAKOM OOPCIGTHTETA
A, Poe

=0 B TOuEe (% 4}, TO oTObpa-

e iy ugl

s
Uy T |

TAK 410 ecan A >0, 10 oTOGpAmSHNE ¢ MAOCKOCTH KOPHeR BA AOCKOCTH
TAPAMETIOR COXDAaHfeT OPHeETanM®; ecAd A <0, T0 DpHeHTAUMA Me-
HACTCA.

Paccnorpun omate pastietne niocKoeTs @ {IIOCKOCTE MapaMerpon)
Ha ofnactH D (% n—#) (k=n) w oBozHaumy Hepez L rpanmiy aTux
cinactell. TloanosmuTensiary HanpaBaeRueyM Ha L Gynsw cudTaTh TO, KOTO-
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pue COOTHETCTRYET BO2PACTAHMIO § (HadHHas C §=— 00); MPH STOM KpHe
Bag L MOmer COCPOHTE M3 HECKOALEHX BeTBell W IPH DOMHOM oOXoIEe
ocH (i ee VYACTEM WOUYT TPOXOOETECA OO EECKOWBKY pas (He 0odee f,
rie #—cleneHEL MEorounens f . & w)).

PacevoTpad  HeKOTUPLIR  YUBCTOR Gy,
kpamoi L W NPEITOICRHM, WI0 OpH NOAHOM Wa
ofizoge ocn (g ok OGNOJHTCA 7 PHE3, T. £ w
gPn STOMY YUACTKY COOTEETCTBYET 7 yHacT-
KOB gyl =15 ... 7)) oca Oy Foio
sy £, =1, eIH manpaRliesHe gHgK  COG-
HafdeT © panpanfendes ocH Oy H g —— |
B nporHEHOM  cayyze.  [lonomuanm  TaKmE gy,
8,=1, ecnn wma J!EI.'.“ onpeneiaTeIs A =0
# f,=—1—8 upm‘HBFor.t coygae. [yere
TOMKS @, HPHTEfCk HelNpephlBHO  HO  He-
KOTOPOMY JIOCTATONMHO MaJOMy HYTH, [epECEKACT myry dhdh  caena
Hanpaso (pHe. 33). ITOMF OYTH B WOCKOCTH 2 coo'rﬂc:rcra}c'r ¥ OyTeH,
NePECERAIONE  OFPESKR gl oci Oy Ecin e,.8, =1, 1o coorser-

CTBYIIENH UYTE HIET B3 feRofi NOYILIOCKOCTH E NPABY0 H MEOFOUICH
fE g =8P @12 @R @
IpHOBPETAET Ha Hew ONHH KOPeHE © MONOHMUISIbHOK 1efCrBiTenhuof

YacTRH} H TL’}HET‘ KOPEHb C OTPEUATEIRNOH JERCTBATEARNCH  HacTi
B cayiae 2, 0, =0 —naotopor.

Buc. 33,

,._le]iLTJ-skTeIIbrIG nyerh o, -0, =0 ’}13 MONET GHTL B ABVE CAy-
wagx: 1) e, =1, 8, =15 %) = ._=_'I d,—— 1. B meprou cayuse Ha-
¢ NDABJISHHE urpesr\a yhyt ocn Dy COBnAAeT

Y © IO HTENEHEM HATIPABIeEHeM 2T0H ocH

(e, = L) 1 cOXpanuercs GpUeRTANES l{'E:uP =1,
T. €. BCAH B IWDCKOCTH @ MBI HNepeXOmHM

4 Y AYTY W, CIEBAa HANPEBO, TO H & OI0C-
‘5’,# 3 KoCTH 2 MBE DEPEXOIHY  C© JEROH HDF[}--
g IAOCKOCTH B Lpaeyio (1. e ocs Oy repe-

CoHEcH TOME CNEEd KANpamRo; pH. 34}
Bo BropoM cIy¥ae BEKIOR _;,.'!L_;u Ha-

L
4 iipapied 8 CTIOPOHY, TIPOTHEOIIGADHH Y
Prc. 34 HaTIpaBIeHHI Oy (g,=—1). Tax kak
SR g,=—1, TO OPHEHTAUHA B STOM CAyuae

MEHRETCH, H HpHE OepeXofe cAeBd HANDABO
B OAOCKOCTH ©© Mel ONAThL OOAYJASM [epeXof CIeRa Hampdaso BoILIoc-
KOGIH 7 Uepes ock (.
AHaIOTHTHO paccuarpreaered coyuad g -4, <0,
Hrag, npE nepexofs ¢ JgesRofl CropoHEm ,avm wheh, Bpuno# L owa
npanyx eTOPORY MuoTougen fiz, & 1) tepuer
N —=g8; tealatf .o 8.0,
KOPHEH € OTPHIATENLHOH NefCTBUTeNsHON 9acTsei.

[Mpumep Brnwmunerpapcroro fag wHoromen f{z) =2
s ,23—,— nz--1. Hafitn obaacte D (3, 0).
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Pemenue Tlondras z—iy H paslenss SefcTBRTEIRHYID H MHMH-
WMYR) HaCTH, Haitges mdpaMeTpRUecKHe ypaBHeHHA EpPHEOR L;

]
o= 1 N=g"

210 —JeRAliAd B AEPROM KBATPAATE persn rupmepfoamt gn—=1. Tlpn
nodnoy 06xone oo Oy (y Messercs 0T —oo Jo -+ oo} runepfoas olin-
CHIBACTCH IEA paza, T. e. f=2; NpH 37T0M OFHH pag [HOEpEDIA OpOXo-
AHTCA E OREOM HANDARNSHHW DH H3MEHEHHH & 0T — co go (.

741¢ 4
19
iy St L 2
S
o
g : al Z
f =
g} & £~
' 4
Pre. 3b. Bac. 36.

Tpz ganemefiien pawenenus g or O mo --oo runepfosa apoxo-
IETCS BIOpDH pas, 10 jEe B NPOTRBOMNOJCMKHOM HanpaBlemaH. Takwmg
00pa30M, OTpedky whe, KpEBOH L oTRewAloT O2a 0Tpe3Ka ocd Oy glyl m
yigd (pwe. 35 m 36). Onpenennrens A ua ock Oy papen A [ig)=— (8.
Caegosarensho, =1 (#00 1py p=1, y==0), a 8;——1 (uso mpu

p=2, y=0). llpx nepexoye touRy w
# Uepes Lhuh CUSEa HaMpaso e paerca
KOpHEH € OTPHUATEALHGH YACTRIO, TOe

D30) N =g eab, = 2.
: B Hauame woopauuat E=—n—1{ MHOMO-
Diret oied f{z) upEEEMAaeT BH 2"‘—‘—_1’_1'1
=i} 3
2 1
CMEIORATENLID, GONACTE TOT TPHIERHO-
Pre. 37 aof ecte DL, 2). OBaacre sag ru-
lepogol ecTe ofdacrs 03, 0). B
" CaMOM Jele, IOpE OepeXoie #3  5ToH
obitactd 8 D (1, 2) mporouied f(z) morepsd ips KOPHS € OTPHOATEdLEON
BEINECTEEHKON HACTLID H APSBRATHACE B MIOCOUIEH, HMERDIHH OIEH KO-
PeEE ¢ OTRUNATEALHCH BeUlecTheHHDd uacTew. CHOeoEartednio, B of-
JECTH WD TEASpOoNol OB TPH EOPEA ¢ OTDHNATEILHOH peniecTEedHOl
HACTBIO (pHC. 37). JList NpOBEDRH MOKHOD BSITL TOMKY E=1—3, &
KOTOPOH MEOTOSMEH DDHHHMEAET BRI

28 L 32 L3z 1
H HMEST [[eXKPATHHA KopeHe 2—=— 1.

7 -_-—'5 HMEET KODHH 2 — — ¥ 2‘2’3=

§ 25] D-PASEHERH 205

Taxam 06 &30, 004 DocrpoeRng [l-ofmacrefi mocTynaen Tak:
1. B mumoroudene f(z, £ 1) nomarasy Z—=iy, OTIE/ASM IEHCTRETENE-
HYIO H MHHMYH) YACTH H IPHPaBHHBdCM HX HYJIHK

{ Euty () - 1its () + s (1 =0, @
oy (i) 1wz () s (=10
Pewas (7) orkocHrensHo B 1), nodygacu
E=E{).
{ =1 (¢}

— NAPAVETDUYECKHE YDABUENHs JHHm L.

2. Crpody KpUEYI0 L Ea OA0CKOCTE NAPAMETPOB, HIMOHAA § B Ipe-
genax o —oo 00 oo, DPHYEM eCIM B YPABEeHHAX (7) § —IepBoe 0o
TDOpSIKY HaOHCEHHE TepevedHoe, a 1) —BIOpoe, 10 IpH IOCTPOSHHH
wpheott L cHorema moopaxnaT SO OoMKHA ORITE Npanod.

Ecid M[pH HEXOTODOM 2EAUEHHH ¢ ONDEIGIHTOIR CHCTEME (7} H
OTPEETHTE N

ot B e
,.:\-__-: H .u".\.r,= :
— g Us ¥ Byl
OEPAMIAITCH B HYib, T0 TpH 5TOM SAAUSHEH § OOHO Ha ¥pasHeduH (7)
ABAAETCA  CURNCTBHCM IpYIOTD, H A0 3T0T0 SHAYEHHE §f HOJLydaen

B TOOCKOCTH SO Be TOUKY, 4 OpPAMYI0 JHEHID (ocodafd HIH HCKJKUH-
eNeHad npAMan). Fe ME rakmke BEAOUIEM B rpasany D-pasGrerud.

Eerp xosd@HIHENT ODH cTApieyd 4ieHe ZapakrepleTHEeckoro ypas-
fleglfA 3SEFCHT OT TApaMeTpoB £ H 1), TO, IPMPADNHDEd STOT KosppHnn-
8T WYMo, MQAYHAes YpEBHEHHe ez ofHOH ocodoH mpaMmod, cooTeeT-
CTBVIOWEH ff —co,

Eone, HAKOHC, OUPeIsnuTelns cietesar (7) A== 0, 1o rpamuueil D-paa-
OUEHHSE CIVIKAT [OIEKC OCOGES IpAMLIE,

3. Buimeisew ceiaHEe 060acTH, Ha KOTopoe L nasfisaeT DAOCKOCTE
MapaMeTpoB. J1o | OyayT obuacri DR, n-— &) (0 =k =n]}.

4, OnpegeadeM xapaxTep 3THX ofiacrell, T. € paxogan k0 21—k,
Ilag sroro BRfHpaen B KaxIol €3 ofgdcrei D (% n—F&) no oznod
TouKe (5, fjp) U HoIeNyeM MOMVHeHHEH MHOTOWIEH (2, L. Mp) o um€e-
JOBLIE HOIADHIHENTAME HA  YCToNYHBOCTE ¢ TOMOUINIO  TS0MEHHERIR
BEIIE KPATEPEEE YCToHTHBOUTH Muxaiiona mam Payea —Dypouga (ou.
86 23 n 24).

Iloctpoutre D-oGadacti I/ CASIVIOIHE MHOMOYIEHOB:

848, 2222 Lz 6. B49. 224 L4z 1.
850, zF -E L 1lz 4. 851, 22 (22 +2)E L mz— 4.
852, 2278 LE2? 24w, BRI 2L d2% gz

854 224 B Lz 1)+ 1. BE5. 2* 4 ne? i 6.

856, 224 222 E(z2— 1)+ n. 857. 22+ E(e* | 2)|2|2n,
888, E&% |- 32° nz-+ 1.

859. ({Z+ &)+ + 1)+ 22

860, E(2f—2)4+miz®4+2-1)+ 1.
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§ 26. YeroHumBocTh pelieKHH Pa3sHOCTHBIX YpaBHeHHi

I. Pemersne OOHOPOZHEX JHHeHHHEX PAIHOCTUHX
¥YPABHEHUH c NOCTORHEALIMAE XKosh@RuuedTdwu [Myors
HMESM DA3HOCTHOE ¥pasHeR#e NOpsaka &k

flethita fin-b b1y b o fapf (M =0, (i8]
roe ap—=0; f(a) —Hckovax QynkiHE  HEI0UECIGHHOTO  APTYMEHTA:
1y eeny Up— AeHCTEATENRHER DCTOAHHEE,

Jlas HAXOKNSNHA He TPUSHAJBERIX (HE HYJeRnX) pewmennil vpapme-
HuA (1) cocrapifens XapaRTepHCTIYECKO: YpaBHEHuE

M aht i L Fay o hap—0. (2)
Tlycre by, Asn ..., hp— KOpHE vpagwsias (2.
Bo3aMOMHL CIeNYIOUIHE Gy gam:
I} 2p Ry oo hp — DRINECTBEHHLIE H DASIHYHERE,
Ofitee petienue ypasaeEng (1) dymer
il R4 ENd it
flE)=C A7 L CRE ... O AY, {3y
rge Oy, Ch, ..., Cp —NpONIDoaLHNE NOCTOAHHER, KOTOPHE KOTYT GHTH

onpeleacHe, eClH Sandikl Ha9adbBERIE YCIOBHRT

FO) =4 f = s flR—=T=Fp 4

2) KopHy XApsKTISpHOTHYSCKOTO ypABHEdHT AefcTDATRIRHBIZ, HO
CPefiE HEX eclh Kpartakie. [I¥eTh, HROPHMED, la=h.= ... =H;=) T e

A ABAFETCH [-HpaTH=V Kopuew ypapHeHus (2}, a Bee ocTalaine k—f
kopHeli paanHuHbe, T
Ofimee penrerde ypapucunda (1) Gymer

Fy=C A" 0" - o TG 3 O (4
3) Cpegs EOpHeH XapanTepHCTHNECKOTO VPABHEHNT (2] uMerdTcs (1po-
oTEle HOMIJIcHCHERS Kﬂp[{]l. H}’L‘Th, HARDHMED, L HIpe 22 HHOCTH
hi=otif,  Je=ao—ip,
Ay =1 6, ha=71 —1b,

OCTANEHEE KOPHH JIEHCTEHTCIEHEE 0 passdddibe,
Ofimes pemsHyue HMEET BRI

Flay=0C | g | cos (7 arg Aed - Cq [ Ry |7 sin (4 arg My} +
+Cq Ry P 08 (1 arg ha) |-Coy | By |” sin (2 arg he) +
SR {51
4) B cayuae, eoay hy=—o0 i ABIfeTen [-KpPATHEM KODHEM ypan-

k
HEHHA (2) ( == 5 To hy=w—iff Takme Gyuer {-HPATHEL KOJHENM H

& 261 ¥OTOMUMEBOCTE PEIHEHHE PASHOCTHRIX YPABHEHHH 207

clIIEe pelieHye HMeeT BHI
[ =1Ci+Cant - -+ Cnf 1) | By 17 cos (n arg dy) -+
- {Cray+Crpatt -+ oo FCopnd 1) L iy |7 sin (12 arg by) +
Fi g n
+CEJ,-1__1J,;‘J,+1.— s CRE (6}
3amenarne. K't}peers k=1 cooTherCTBYET TPABMAIBIONY (Ryde-
BOMY) pewmenKR [ (n} =1
Hpumep |. Haiitu ofmes pelleHEAc YPABHEHAS
(4244 (n+D+/ (m=0.
PemegHe CocTanjiies XApaETepHCTHHECKOE ypABReHEE
Wdn 1 =0,
Ero gopum hy=—2—¥3, d,——2-}-}/3 pasnmunue u geficranteds-
HnLig, cAeloBaATEIEHO,

iy =Cy (= 2—¥T) -0 (=213
[puxuep 2. Haffty ofines peiieHde YDABLEHHA
fH8)—3f (23 (n4- 1) — (1) =0.
Pemen e XapagTepKHTTHUECKDR YPABHCHHE HNMEET RHL
2 a)—1=0 nm (R—13=0
Orciona by — hy=—hg=1. Obulge pererne Gyger
f () =1{Cy -+ Can +-Cgn®) - 1% =04 - Lot - Cyrt™,
[Mprumep 3. Halfrg oduee peMeRHs  ¥RaPHEHHSA
Flnd2)—9F (n-b 1)+ 2 (m) —0.
Peme it e XapakTepHerdAuecKoe Ypasaeune
ar—-2=0
EMEET [IPOCTHE KOMILIEHCHEE HOPHH
=141 hg=—1—1.
Haxogmm ;
[lai=}2, ag (1+f)=%_

Ofiee perelAe HMEET DHI

iy iy}
5 o : I FLIL LA
Fin=Cy2"cos o +Cu27 sin 5 =2° \Creos g -Cosin .
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pevep 4 Hairw obilce pemenye ¥YpasHeHa
Fo-+- 92 (n4-3) - 4F (n -2 — 2f (n = 1) — 57 () 0.
Pemenne CocTaenses XapaxtepicTuccrce YPABHeHHE
P A R S R e
Tlepennmen ero B sige
(A2—1) (A2 2L 5) =0,
Kopna Gygyr
=1 Re=—1  hy=—1109; hy=—1-—2i.
Snech
=142 [=V5, arg(—142)—mn—arciz2.
Ofimes penielRe NasH0r0 YPADUEHEE OyIer
FlR)=0C4-C3 (— )"+ [Cy cosn (m—arctg 2+

i
+Cy sin i (m—arctg 2152
HIH
L

Fle)=Cy4-Cy{— 1+ (— )75 [y cos (n arctg 2)— &, sin (n arctg 2)].

Peminte caenyoimue PA3HOCTHBIE YDABHEHHA:

Sgl. f(n--2)—2f (n4- 1)—§f (n)=0.

862. [(n+-3)+3fnt 3L DFfln—=
FOL Fh g DRI

863. 4f (n+2)—8f (n+ 1) -|-5f () =0.

864. f(n-|-3)—8f (n)=0.

869. fn+4)—[(n+42)-2f (n 1)+ 2f (n) =0.

II. PemedHe HEONHODOI WX THUEAHEX pasn{{)cn«:mx

Ypasheds# ¢ NOCTORRHLEME KosdDENuenTamm Tlycrs
HMEeH HEORHOPOJHCE HHEHHOE PAIHOCTHOE YDABHEHME k-Io NOPAIKE

FlasB)taf nrk—1) - af (Bl =g (7) (M)

C MOCTORUNEIMA AeHCTBHTEARERME  KoothjuuucaTany a, ... , ap. Oimee
PEIIEIHE 21010 ypABHEHRR UPEICTABISET cOODH CFMMY OBMIEro pelienns
COOTBETCTRYIOMETO CREOROINOTO VaBHEHHA H KAKODO-1u60 UICTHORG pe-
WeHH: HeoiHopoiHore YpanaeHis.

1) Hycrs mpapas wacTb g (1) ypasHenns (7) WweeT By

() =" (n),
T # () — MHOTOSMEH OT M CTENEHH M1, & r— ZeRCTBHISABIOE YHEID,

§ 261 Y¥CTOMUHEOCTH PRINEHHE PASHOCTHBIX ¥PABHEHWH 200

Feiu r Be SIBAMETCA KODUEW XADARTEPHCTHEECKOTO YpaBHeuHA (2).
TO YACTHOE PEHIeHHe | (A) HUETCH B RHIE
f ) =r"u (1),

rne i {i1) — MEOTOHJEH CTENEHH 7 CCIH HE r ERIsercd J-HOATHEIN KOpuen

vparHeHRS (2), 10 u () — MEOTOWICH cTenend k.
9) EcnE npapas YacTs g (i) YPaBHEHHA HMEET BHJ

g{n)=u () sinan uae g (7)) =u (1) cos e,
TC YACTHOE PELIEHHEe HIDIETCA B gme
F(m) =& () sin ot () cos .
3) Femu g(t)—u (Mshan unm g ()=u (@) ch e, 70 yacTHOE pe-
ImgEHE HIIETCH B BHIC
Ty =i (1) sh e 1t () ch o
3geck B B (yHETE 2) 4 (n) H ;(n)—vh{Hnr‘Du.ﬂeHbI, CTRIeHE KOTODEX

onpelelIeTca HO NPABHIY, YKasawHawy B [yRkte 1)
Mpuuep 5. Haltvn ofiige pemenng ypapaess

fln-t2)—4f (n 1) 437 (1 =27 - (n4-1). (8
Pewenne XapakrepHeruecroe ypasienre L2 —4) -8 =10 nveer
wopux A;=3, Ay—1. OBbiues pemetMe COOTBETCTBYIOWLETD ONHOPOIHOTO

ypasHELHH
jiR=0C-3*-LC,.

Tak gax yden0 2 He F30ASTCE KODHEM XAPAXTeDHCTHUECKOID YDASHEHNSL,
T UACTHOE peiieHHe HeONHODONHOrD YPABHEHHS HINGM B BHIE

fn)=2" (An-|-B), : ®)
e A B B —peonpepedernre woadupunuenrs. opctasmaa (8) e (8),
DKW YT
9743 {An 194 4 BY - 4. 285 (Ant AL By 3.2% (An+B)=2"(n+ 1)
HAH :
4 (An 244 B)—8(Ant+ A4+ B +3(dntBy=n-1,
Orcoga HAXOZHM
14— 8A 434 =1, =1
84-L48 -84 -8R+3B=1, B=—1.
TaxuM 0Spazoy, HACTHOE PEUIGHEE TAHHODO ¥ DAEHERHA
f=—2

obutee perrenie
r (1‘1] :Cl LB |- C‘2 g (- 1}-
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B chenyiomux sagauaXx madtH o0liHe PEmeHHT TaHHBIX
HEQINOPONHELY JHHEHHRX DA3UOCTHEY YPABHEHHH:

$66. [ (n+2)—2f (n -+ 1)—f (1) =n.
867. H?ﬁ 2) - 2f (n-+ 1) +f(n)=3"-32, f(0)=0

8B8. f(n—+2)-+f (n)=sin2a, (0)=0, f-(l):l
869, f(n4-3)—3f{n+2)+3f(n+ i)—{(n
870. f(n+4 3)+8f (n) = 2",

I ¥crofuugpoeTh pemeHu ! PDASHOCTELX YpamHe-
HEf., Pewende [* (1) pasHoCTHOCO YpapHemnd OPAARA , yloBneTso-
pAOIles HATANLHEDS YOIDBHAM

PO=f O PRl =,

HaSERACTCA VCTOHUNBLM, et faf awboro & == 0 cyuecteyer 6 {g) = 0
TEK0E, UTO LA JAD00ro pelennd f () ypasHens (1), yO0DEIETEOpAIGUTErD
HAYATRHEM FCIOBHAM

z — pracr —
P =fo [l)=f, ... e—l=fp
K3 COBOHVIIHOCTH HERABEHOTE
3 | = - 3 .
it e e [t e [ fpoi—fE =<8
eflenyer HepapeHcTso | f(n)—[° (r) | < e npn modom n;'—:f}

: Ecnm OpH  CKDOR  ¥rogso  magom 8 (8) = HEDAREHCTRO
[fim)— f* (m) [ <& He mEmONHReTCR I0H KdK.DI‘Ov.‘IPiﬁD pemensa fn),
T0 pemenye f* (i) HazHBAeTeR HEHEMORL UabiN.

Ecaoy Kpowe EBLINOAHEHHE HEpPABEHCIRE | f[m—,r* (n) | <<z BuDOD-
HieTca TAEEE FOIOBHE
lim [j {m}—" (n)] =10,
F )
TO peieEne [* (1) HA3SBAeTos aeuuiROmuLecil Jomodeanist,

_ Hecieporanne 54 yerolludsoeTs pelersd  [* (1) HeOMHOpOZHOID Jm-

HEHHOTD PASHOCTHOID YPaBUEnEE

fintklFaf (ndb—1)-| .. Lagf () =g ()

¢ NOVDILER 3aMeHEl @ (n] = (n) —F" (1] COOINTCR K Hecdeiosaidm yerafi-
GHBOCTH Ay AsE0rn fJ]JLIHI"S'!bEIUT'L?'l PEMCHES OIHORORAOM YREBEHEHHH

@ lntk) g it k—B-t.. Lo (7) =0
B paanugfmen Mel OUPAHHAHMCE HCCICIOBAHHEM YCTOMUHBOCTH TOMBED
TPHEHANLHELY DEMERHH OIHOPOIHELE YpaBHeHHH,
Mpremep 6. Hexopz E3 onpedelennn  yoroldHBOCTE pasBOCTIOLD
VpaBHERHA, HCCASOBATE HA YCTOMGHBOCTE pelUBHHE VEABHEHH:

2F 1 2 —2F (A 1)1 tn}= (1)

YAUBIETBOPHIOIEEE HAYATREEM yodosHan f{0) =0, f ()=

§ 24] YOTOMTUBOCTE PENEHMN PAIHOCTHBIE ¥PABHEMIMH 211

Pemenne PeugHue Aadioro YpapEenis, YIOBJIETHODAOIES HA-
Uaabibd  YOTOBHAMW :

Fi0) =0, F(1}=0, ecrn f(n}”
I:fwﬁﬂ uz (10) r(nJ—Q)—f{;H_]}__ (n} |

y

Jinfog pemieHue $TOTO YPADUSHNH, YIOBICTIOPAIOMIER FCAORRAM FD)=fu
f{ly=f; wumeer nuy

i ()= Qﬂg[fc.cos +(i—f s |-

Bozpvey npomsnodshoe & =0 ® rﬂ:nr:emt—u.xr uTo CYUIIECTEVET &{z) =0
TAKOE, HTO OpH | fo—U| :::43 B[ f;—0] =0 wuueer wecrd HEPABEHCTED

o cos

"

-t T <

_JHG {’ﬂ_ 2n.l

s Reex A==0. 2o § O¥ICT O3HAYATE COIVIACHO ONPLIETSHHID, HTO
HyJesoe pemedie [7 (1) =0 yerofuriso.
(JYeBHIHD, YIO

L . nm
rfn €08 — Tl sin | s
QFIIIIE' T 2"-‘3

fn|‘||f1—fc-| |Tu+f1|| Fol==24 fu ! HIfD

bl F ol

&
qus beex =0 Tlooromy, ecam | fo|--[f| ::?, TG B OTABHG
[0 — % () | = wia Beex = 0, CaenopaTenLHO, BCaH, DanpHMER, BIATh

E £ - s 5 tud : -
6{?)——4-, o npi |yl < 6n fy | =8 Oymer DLNMONEATLCH HEPABEHCTHO
[0—F* (n) | <e ans Brex nz=0, 74K UT0 liydesce PEISHEE JAHAOO
ypaBucHus YCTORuRB. D72 YCTOHYHBOCTE ACHMITOTHYECKHS, TAK Kak

o g AR

fy cos T {f1 —Fq) s T
0 — == — ]1111 i ;
im [0—f* (] i1

=1

Hexops wu3 olpelsneHHd  YCTOHYUBOCTH, HCCHEN0BATDH
HA YCTOHYMBOCTb HYJEBHIC DENTeHHS CAEAYIOIHX DASHOCTHBIX
ypABNEeHMI:

871. 8 (n+2)+-2F (n+ 1y—fin)=
872. f(n+2)4-f(n)=0

873. 4f (n+2)—4f(n+ D+ ()=0
874. f(n-+-2)—6f(a+1)—Tf{n)=0.
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Jif MecienosauuA Ha  YeTOHUHBOCTE HYJIEROFO petneHHa f(n) =0
VpaBHeHES (1) MOJBIVIOTCA CACTVROLINM OOIIAM  [paBHIOM:

1. Ecnir see KOpHM XApakTepHCTHUECKODO YDaBHeHuR (2] Ho MOTY.J
MeHpire efunnne, 10 pemense f(n) =0 vpassenns (1} acuMmroTieckn
YCTOHTHED, ;

2. Ecau xord (bl OIHH KOPEHL XADAXTEPHCTHUCCKOTO VPABHEHHH Mo
MOAYJIK GONEHE STUHHLK, To pemenHe | (i) ={ zeyerodunso.

3. Ecid XapakICpHCTHUECKOC YPABHEHHE HMeer NPOCTHE KODHE ©
MOTVIENE, PABHEIME efHHHIE, 3 OCTATRHEE KOPHH, €CIH OHH ecTh, Mo
MO BHRIIE SUHHRIE, 10 pewette f{n) =0 verofiuseo, Ho He aciy-
OTOTHHECKR.

4. BEcaox xapaKTepHCTHYECKOR YPABHEHHE HMEET XOTH Gn OJHH KpaT-
ELfi HOpeH: © MOTYOeM, pasHel esuniie, 10 pemenue [ =10 He
VCTOHRUNEO.

Y RASAHI0E IPHOHID CBOIWT BONDOC 06 YeTOHUNBOCTH HYJEROCO pe-
mexnA ypasEeEnd (1) Kk BHIFCESHHID TOTO, KAKOBE MOIVIH KopHed Xa-
PAKTEPHCTHIRCKOND YpaBsRernas (2).

Mpemep 7. HeoaenopaTe Ha FCTOHUBBOCTE HYJEBOE pelleHHe
F{n) =0 vpapmenun

2 in b2 —2f (n 1)+ f (a) =0

Pewenne Cocrapnmenm XADAKTeDHCTHMECKDE YPaBHEHHE

222kl 1=0.
Ero xoprn by, .= ] _—;l Huean
Fer 1
ke = — — i,
S ‘ 5 7z = 1,

CHEl0BATE N0, pemende [ (m) =0 >T0rc ypapEeHRT ACEMITOTHUECEH
YCTOHUHED.
MMpruep 8 Heenegopate Ha YoToHOHROCTRE HyJeB0e  Pelieunt
VDABHEHH
{ (n+2) —2f (a4 1) |- 5f (7) =0.
Pemenae XapakTepHCTHUBCKOS YpARHEHHE
Ao 9 L5
AMest EOPHE
k=142, ka=1~—20
Hweem
[y l=|ha|=|1 &2 '=}F =1,
Ofa Kopus 0o vozyno Goiblle eIHHHIE, SHAYHT, peleHde fn =

= 0 meveroiusso.
HMzpecrHo, uwro $yHKLEA
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OTOfPEREET BEYTPEHHOCT EJHHHUEOPD Kpyra ILIQCKOCTH } HA JeBY
IOAVIROCEOCTE HIOCKOCTH & KGpHHM Xa]JaKT‘EPHC’!‘H'It‘.CKOTO }'pHBHE—
HHE (2), NEmaElHM BREYTPHE eIHHEUMHOTO Kpyra | & | <C1 (1. e. mo mopymo
MEHBHIHM eNHEHIE), OyIyT COOTEETCTEOBATE KOPHE [pendpasoBaHHOTO
YDABHERR

@ DR e (DR @—1) . @ DE =0

HiH
be? byl by =0, , (11
-
JdeEaniHe B AeRoi MOAVIIOCKOCTH IWIOCKOCTH @
Bonpoe o pacnolomedsd Kopmel ypasHerss (11) wmoser Omth pe-
men ¢ HoMomem spurepds Payea —I'ypenma wim gpurepis Muxahnosa.
Mprwuep 9. Hafite neobXofuvele B IUCTATOYHEE YCJHOBHA TOTO,
470 KOPHH XapaKre[HCTHUSCKOTO ¥panhelHs

A3tk a, =10 (12}
HAXonarcH B efHHHUHOM Kpyre |4 < .!
Pemenne [loxaraem 7«,.—%. Torga ypasmende {12) npa-
MET BHL
@+ 1ELa @) @—1) fa @—1F=0
HJTH

(1 4-a1-Fas) @3+ (2—2a5) @ (1 —ay +a) =0 {13
K mmorouaeny {13} mpmwvensen xpurepsil Payea—TypeEnma (o
§ 23). Marpuma I'ypprua ameer BHI
(2— 2, I4+a oy
e

Irasupe J[HHFUHHHBHI?CG [\.iHl]OpI-JI }!EiTPITuH r}’pBHHa
&152—25?2: &g={2'_2ﬂ:g) (l—al—i—ﬂg).

B cHuy YEA2AHAODO KPETEPHH AOKHO GRTH

ILa-fay=0, 1—a, =0 1I—a—+a=I% (14
Hrax, XxapakrepHorAueckoe ypaguerHe (12) mwmeer 3 xpyTe |A | =<1
KOpPHH TOTZ4 M TOJLKD TOROA, KOS BRGOTHSOTCT Yomsosag (14).

CaepcTteue JHHEHHOC OTHOPOIHOD Pali0LTHOE Y ABHEHNE BIODO-
ro HOpAgKa © NOCTOAHHEDME KOS(EHIACHETAME

F (142 aaf (- 1) - aef () =0 ,

MMEET ACHMITOTHUECKH VeToHumaoe HyJsgoe peunerme F(n) =0 Torga =
TIIBKD TOPTA, KOCIa ero kosphHIHenTH yIOBIeTBOpHIOT YoIOBEAM (14).

Mpuwmep 10. Mecaegosare Ea yCTOHUHBOCTE HyJCBOE [EMIEHRE
Fim) ==0 ypapHesns

OF (n+-2) — 2 (- 1) - F () —O0.



214 TEQPHHE YCTORUHEOCTIT linsifshan:

Pemenpe [lepennmes 570 YpaBHeEHe § nuie

1
P2 —f (k1) () =0,
Bnece gy =-—1, @ =05 Tlosrony
14a4a,=05=0,
1—a,=0,5 =0,
1—a1+{13=? 5 (i3

Yenopus (14) wputepua Payea— ypouma ssmonsess. 3HAUAT, peoieEe -

fin) =10 acnmororiiveckn yeToRuEBD.

Hpuwep 1l Hecaeqopats &2 yorofuipoeTs Hy/JEB0e PelTeHEe Ypas-

HeH#s
f R 24 F (nF 1) - 2F () =0,
Pemenne 3pech a;=1, a,—2. Hueem
l-i—al'—|—a3= i =1,
Pomgy=—1 0.
HyeRoe peielie Heyeroiuuno.

Hsisi cnenyiomux pazHOCTHHIX YPaBHEHHE HafTH HeolXo-
JAHMBIE H IOCTATOUHRIE YCIOBHA acHMOTOTHYECKOH YCTOHGH-

BOCTH HYJAGBOIO PEITENHA;

876, af (n+3) F ayf (n+2) - a,f (n -+ 1)+ af (n)=0.
876. J{n—+4)+ pf{n+2)-1¢f (n)=0.

B77. [(n-+5)-1 pf () =0

875. af (n-0)—8f (n) =0, a==0, bs=0.

Henoabsya kpurepnil Payca—Iypeuma, HCCIENOBATE Ha

YCTOHUMBOCTL HYJCEOE DEIICHHE CUEIVIOWHY pPasHOCTHRY
VPapHeRHH:

879, 11f (| 4)— 8/ (n+3)+8f (1 +2)—4f (r + 1)+

880. f(n— D -Flnit)4fin)—=0.

881. 12f{n+4) —3f{n+3)+2f(n+2) L 2f (1) —
—2f (n}=0.

B82. Tf(n4-4)—4f{n+3)=30f(n-2)2 - 4f(n 1)+
+ 3f (n}=0.

883. f(n+5)—f(n+1)4f(n)=0.

884. f(n+2)—f(n-+ 2)—hﬂ)—

885. f(n8)AFfln+1)—f(n)=

OTBETHI
20 36 : b ﬂ

2.xﬁﬁ,yf—ﬁ.3--‘t‘ ﬂ ,Jgr B fm}'
4, fen 0 PUEHEA HeT. 3 ?—{M
. LlEHCTBHTENRIOrD PElICHER T (a2 E R

Sttt - S sl e
e T A=
8 24=0, =1 zm=— 2 +i VS

g. a) p=5, 0}=arctg%;
5) p=5V2, qg—arcig ;l‘—.n; i} p=—1,
x p="5, qg—— arclg —3-; ¢ p=1, =2 —a.
10. 2) 2 (cosmti sina), 6) 2|CUS%—;—LS]I1 E,’

B} 2I:{coﬁ -§-nr,-; snlz:t\]; rj V’Q(l —-smot.]l[cm —+ 2 |—|-

4 ek
i sin :% “J'“;i:' ;@) 1 - feos o - sin )
iy | 1t 2 ay.
i i —i = — =i B— = i
el Zett o) 1-2 2.3y Lee * ) Ze 2 5l K) l-e( s
iarc:lg%

4 Fite 1

1. ¥razsanne Tax ®ag 22— 2hxcosot+if=[x4 A (cosm +
0 sin w)] [x—|-_i',{cos m—isina)], To0 Bago HokasaTs, uro f [4 (coso &
* [ sin o) =

12. a) —219 {14iV3) &) 20 La; &) 1728 1) 1.
13. ¥xazanne  Bochodpayewcs COOTHOMEHHEM i_ﬂﬁ -

: —itgo

= Dot f S H NpEMEHEM GopMyay MyaBpa K SHCIETETIO
T cos(— @) i sin {— o) i il
H 3HAMEHATEMO.
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15, a) 3 cos® g sin @ — sind o
0} cos®g—3 cos g sin® g;
B) 4 sin @ cos® @ —4 cos g sin® @
r} cos* @ —6 cos® g sin? @ -|- sin? g
1) 5 sin g cost g — 10 cos® @ 5in® @+ sin® g
g) cosb @ — 10 cos? @ sin® |- 5 cos @ sin? .

13 1 1 5
16. a) = f_g_‘;ﬁ) = o (14058 SEVE L, i
{ o AL A . Sk
F]_l'\mSS, LsinS),Il\m&gn—H ansn'}_
17. ay =1, x4 {

5) 81?(!+fh V2 i
Wui:sin%—scosl—zj;
B) ={)3 —i).
18. /2 (cos 64 sin 6%; /2 (sin 120+ sin 129;
!VQ'{ FE—S—H %1':; 1157’2 {cos 427 —i sin 427); ';fi‘ (sin 242§ cog 04,
RE S R e

5.
. el b
LA gp phan 23 —3—iVF. 21 Vii

T mh
c?sli—{-zshlﬁ),

i ’

20. 5; —3 1 x40
21, Z=

25. Pem e i 4 e Tlo yemoBHo 2alauu uneeM (4 —3r) (eos @ -1 sil g} —

doosgpl-dsing=——_ s
5 s P T T : V3
=?2 (—14-1) nam - Oreioga sin g= o,
— 3 cos 4 50—,
X l o @ 7
AR 1 y
CoE= — 1m0 ¢ T By tgq,:—?_' a, sHAUUT, p=- arcig =
26. lpﬂ%l‘ﬂ 27. xkzctg % (k:l’ LR - Sl

28, xk=%~{—ﬁm (E—0, =1, 8, ., 20, Viiays

80, 2 =31, 23=1+43, zg=— 141 ;
32. a) llpapad DOAVILIOCKDCThL, BEIHUAA M ok G
0} BHE MeMHEMCEATH (3 —gf D)2 1 4333 4.
B} NOMocA  MemIy OpaMEME y—0 ® y—1, przmouas sTw

OPaMETe,
38, 4) Konterrpudeckoe KOALUO, OTPaHRYEHHOE OKPYKHOCTANN Da-
Inyeos By —1 5 Ry=2 ¢ ueutpom B Touxe Z—— (2-Li). Ofe oxpym-

HOCTH HpPHHALIENAT MHOMECTEY;
(i} HACTE MAOCKOCTH, PACTIONOMKEHEAS HENEe NP0l §—ix;
B} I0d0CA MERIY NpAMBMH =1 # x—2.

HEPe2 €T CEPEINEY;

OTBETHL S

84. BuyrpeHHOCTE ENEEMMECH CKPYHOCTH.
35. a) Buempoere napabonnr  ge= -2--—2;
) meficTomTENBHAS HONYOCh, BRAoIAs B rosky (0, 0).

1
36. BryTpennocts PEMEpOOIE Xy ——.

=l
ik

xﬂ
87. Konplepag ofMacTh MemIy SVLAHICaMH ?—|—3—=I H

5

1= 15'--=.1, BEAKYAS B CAMH 9JMHICH.

88, a) Buyipenmocts ospysEocT A2 —1)E=1;
6} 06ACTE, 2EKMOUENHLS MEEIY OEDYKHOCTRNMH
(=D (y—1P=2 1 (v 22— D=8
39, a) Duneploaa xy= 13 6) runepfoga x%—y2=1 B) OKPYEKHOLTE
e yH1E=1. : £ :
40. &) Oxpymioete |x— | yf=; O ramepbors xy——1.
I ;
41. Tunepbona B2—y*=-5.

." 1 L4 g
42, OrpyiHOCTE (x+])9+|\y _E,I =

43, a) Damunc i 1;

§) Jivyu Ha ocE OF or —1 go —oo.

i 9 I",a
o 2
44, ay Fnnep Io.rm o (3 7 AT
\7) 75,
! 32
s e
B 42
0} snaune et ———1.
’ BT
| 2 |

L

45, a) Oxpyxeoets ¥ =1; :
6) mpAMad, TepAeETHKYISPEAT K OIPESKy 273 M NPOXOLEIMEH

I 1y# B 1 L
B) runepdona L\x_ré J." — = o

r) mapatons yi—2x--1. ;
46, @) z—2=0u 2+2=0; ) :H2+ik—2=0;
B) k{2 2) 201 z—2)="0.
47. a) 22-|-22=2a% @) zz+2—Z-+il—2)=0.
48, a) w=x-| Jxy, v—gR_xt—y; O) u=x—p% v=1-2xy;

X g
B} m==3x—x5, v=1—3xty 1% 1) ”=ﬁ+yw szﬁ—]—y“’
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S i e e ST S
e R efl s R
Gt
R Bty
49, ) m=—1; G w=—3—4; B &J:-I-;é_—l,
B L 12
= 13-
80. a} OxpymHocrte w8-[g?=—4, [pOXONAMAA 0o XOOY UacoRol

CTPEEH;
4) ock Qv (Hekmovaa Touzky (), OPOXORUMAT Ta: cHadama or O
A0 - oo, 2 saTem of — oo o O
o B) Ayd, HAYMEH Oo OHccexTtpuee Iff KOODIHHATHOTO ¥raa H3
oo B
T} Jivd, HRYIH o SpccexTpuce § KOOPARHATHONG YIA4 H3 €0 B 0;
) Succextprca ff KODPEHHATHORD Vrhd, npoderacuag e 0 1o
co, B OmccexTpHca [V KOOpOHHATHONG yras, npoboraewas s ooop b
€} UONOMHTENLHAS JEHCTBHTENLHAR NONYOCh, Dpo0ErzeMan H3
+ ool
61, 4) Ocs OX nepexognt 8 ook OUF, mpuuest nNp HEMEHeHWR ¥ OT
—oo g0 4o och QU npoferaeres or -1 o —eo » o + 2o oo 1
{rouka | mckmwouaercd). Oce OF Nepexomur b oxpymbocTe uidpi—1,
6) Oce OX mepexozsT B ook (JO7 Tak e, KaK H B UYEETE 4).
Oce OF rMepefomnT B HpAMYW o=1, OpoterseMyi of Todgn -1 go
l+ico u ot 1—joo mo +1 (rouka I ﬂcmﬂoqaean

B2, a) w—&*cosy, e bm #
&) u—e® " cos %y, v=—2e%" " sin Ay
B} #=sinxchy, v-_coexsh:,r,

T) #.=¢ch x[;:é:ns {y_lﬁ} v=sh x s {y— 1%
— ¥& 1 Abmay cos [2km (2% — g% = 2n 2. xy]
B U=e("'!"‘-"g] In2—AkI0Y s [2km (a3 g2 L2 1In'D. 7l
R AL e
gl u=chxcosy, v=chxsing

5N X cos X sh Y chg,

W =— =
) chfy —ainZe' | ohiy— sm 77

3 I
83. 8) p=-, Qu=—gi G pug, Py =1

i

54 p=chl, g,=_, Po=— 5.

5 55 p=m,
86, p=cos® (In 3), =10
57, a) |- 2&mi. SILE{:B : Janee BCAM He ODODOREEO  {IPOTHEHOE,

RN S e e 6}|2k——-"u B} | 2Fz——l|m,

| 24

:F-‘q'-‘-\-“

r) In lfﬁ—l—{%— - jm,

58.

59.

6.

61,
62.
63.

G4.

65.

B7.

68,

73.

uExcH elMHHIHEENE BeRTOpaME 37 u uf,
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'TCT,

1 In Vlii—]—lEh—ar:ctg 3

&) _|2k.+%jn+zm.s b, m=0, =1, £9,..).
I‘| rl

1 / 1
—| 2k | I T
a) e ( 3) AR z‘l H

: B} g—afccr;
i 1% Y hé L5
o ! : —| G o J_I—l] S MR, ¢
) Ve I_E’n’z.—ljm. e 3% e i : 6/
o 5( 2 = ‘| i ;iw-h!fﬂ — k)i
s 282 0 Tt
a} p=0, ©—neEonpenense;

6} p==c2%=, gp=Inl0-F2ma (b m=0, =1, el

1) o=82F7 p=—In3+2mn &, m= 0, ;I:l 2000k
a} ¢sho; 6 cha; o) ith-g; r} — icthsm;
e | —— | a—tiln 2 = (]
2kn—i In ('2—1), }e P e o
@t Da—im (V20 ) e Lia it (Y2—1)
;
(f=0 =1 +2 .  0
) k:-'t—,—?lr-fz‘ Apign i
zk={:2k\_—;:|m Gl -t oY

=2+ meilnl e S o) [ S

)
zk=|k—%J:_{ B LR e

!
Gp=2tn—iln{y 1 —x) Zppa—(@k4 -
—iln (eIt} (=0, +1, 2.}
2=, 66 Zpp=2%m, 2y —{2tt1mitIn3

0, w1, TN

7 =l (1 1/2)+ |.2.é-|———'—u, zk:lr;{}f?——l}—,—lﬁk——)

’ =0, =1, 2, ..
gy z=1—i; B 2=—e-ti. 08 8) ger; 0) 1g; B) HET;
Ty Za; 1) mer, g) ga; ) mer; 3) HeT; H) HeT, K) ja.
¥razamne A5 1ofuy goyx HanpariesdH, XapasTepHavio-
coRsAnEEME  yenosgem nf— iz,

HMEHT MECTO 0000MsnkRe yoenoeng Komn — Punaga

du Ou o Ou ()
G5 on' o G 4
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Hrofer moayueTs yerosus Ko — Prmasa B UOISDHEX KOODIHHATAE
du_ 1 80 3o 1 ou 9
op padpT & p oy @

HajgD B Kauectpe s" BAATL NMHHUNEN BEKTOp KaCATENbHOE K OKpPYIKHOCTH

[2|=p, HanopapieHHME [OPOTEB 9acoBOfl CIpedkH, 4 33 n%— pexTop
BHyTpeHEell EopManm E oxpymxHocrd, Kpowe 310To, naio yusctw, €ro

d T ]

BT % pdp
Targa merko ua (1) noayasy (2). OrweraM, uto yeaopnd Komn — Peyaia
B QEeKAPTOBHX KOODIHEATAX
P o) o
T e S O T
noaygatores 73 (1) npH sf=1, n?=;.
8 f@= 1 0 f@=hz 2 @=7+%
76. 3) f()=2shz—2, 6) f(2)=2sin2—2 B) j (@ =Adchzt 21,
77. a) f@)=2cos 22 6) f(2) =2 (cosz— 1) —izd-}-2,

79. afc=0. 80. a) Her; 6) 14; B) Her; ) ga.
T 1 bA
8l. &) n=2 @i=7; =m0, Ba=—;
6) =1, oy=0 ;=) ch?l —sin®, q.=—arcte(tgl-thi);

] x

4 Fo
B} ry=15, @;=— arcig 73 rg=3':\l+%:|

= —arct ol
Epi!_' g TR L
82, a) [lomynmockoere Rez >0 pacTarAGacIcs, IOaVILIOCKOCTE
Fez <0 cmmvaercs.

) B moBoi Tourg z (kKpoue 2=0), nemameli BHYTPH OKPYIKHOCTH
|z|=1. umMeeT MecTo pacrmdeuHe, A Mas TOYEK, JEMAUIMX GHe STof
OEDYEHOCTH — CRATHE.

5} To e, uwo v B OyexTe ).

r} Udacte KOMOIeKCHDH ILIOCKOCTH, JIEWKAIIAST BEYTPH OKPIKHO-

1
CTH |z]_—,ﬁ, CEMNMASTCA; YacTh MACCKOCTHE, JeKamas BHe 5706 okpys-

HOCTH — PACTAIHBACTCH.

8..Sp= -ﬁ- , =21 LV rin(322)2).
8. S5—="2 (sh 2y, —sh 2) — 7 (sin 22, sin 21,).
85. 7,51, 86, 12 (2F —1).
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87, Hanuedi Ipsmoyrodsinik omoGpamkasres B KodsOo 2= | =g,
MITage  Koropors  pasua @ (22—ef). llo gopuyae (8) moxyyaem
4 (et —ef). Omudka NpoHCXOJHT H3-34 TOTO, UTO OPH 3AJ4HALIE YCAOBHAX
OTCOPAMERHE He SRJINLTCH B3aHMIC OTHOSHATHEIM.

1 13

I
g 2o — el r
88. 5. 89 5. 80— (A1) (110

91, a) Zwi: ©) —2mi. 92. 0. 93.0. 94, i—1)é.
05. 2y 2Li; 6 642 98 —2(1+i. 97. —1. 98 %(;‘—1}.
00 a) ecosl—1-Ligsinl; 6) egcosl—1--desinl.
100. —(1+ish1). 101. ) 2(¢—1); © 22
102 22442172 103, —Te?(3—20e. 104 e1—1.
105, cos 1 —sit1—7et. 106, 1—cosl—i(sm1—1).

I ima s ~

i AT 7
el L ino, ~reifts
167, g\ g & 1n 2I:|—|—i. - in2. 108 =
A

|
109. %[I—cua(flﬁ—if)]. £10. -—-:tgl—i—%igﬁl—]—étlﬁl/]—]—a‘thi.
11, ¥2shili (M Eshl—2)snl).

1132 %_sh?—i—%i. 113, G 114. 0.

3 L]
115. — ln |¥ sh®1 -cos2l - arctg (g 1 -ih 1)

Ll i. 11% zmsh.
2
it

1900, 17, i%ﬂ.chn. 122, 0. 123 — I

)

124. i2xsinl.chl. 125 0. 126. —mi. 127. mi.

116. 0. 117 mr. 118,

T2 2, i m?
g, —TETI =g _129. 0. 180, —z. 181 —Tshl.
3nle .
& st L
132, n2. 133, -
e
134 = 9n7. 135 — -%31. 186. Pacxomiros.

137. Cxounrca. 138, Cxoguted. 139, Cxomurca. 140. Pacxomarcs.
141, CxozaIca. 142._CXO.'.'.H'ICH. 143. Pacxogures. 144, Cxopmrca.
145. Paczogares. 146, F=1. 147. B=1. 148 R=}"2

148, R=cc. 150, R=1. 15L R=co. 152. R=1.

158. R=1. 154 E=1. 155. R=oc. 1i56. R=1.

g i o gt
157. B cayyasx a) u 6} E‘:—;r+r QLLL; B) R = re';

5 L8
2 3
168, — sin 14-2 @41) cosJ;'T% (2 12 sinl—gj-(z+l]5cc;si—...,

R—co,



162, —

163,
164.

165.

166.

167,

163.

t6a.

173,
174

175,

177, |

|zd-1—d|=1. 185
Q= lz—2--4 1= 1. 188, 2=C|z!{< 4. 189, Pacxonntcs pciony. 190.
l<tfzi==2 101 [e—ijz=ea. 192 L<{z|=2 193 lz-E|=2

184,
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h2—sigtogtagt

OTBETHI
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S 1 1 = 1 o
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5 gsl 3”,32“—,—512825,..., H=m.
RS 1 T
=g hant— gt R=ViE—1 i
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752, (- =

qR-1__ 3., 98 (_2’]!1":1
e 2
nin—=1) =2

1}”‘

h:'ﬁ

i (n—1

L

[ —2)

sams, 77, S
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750, Acuumiosaueckn yorofunmg, 760, AcuMnToTHIEcKH VCTOHYHED.

#61. Heyerolinppo. 762, Heyerviigues. 7R3, Werofioweo, no He acmunro-

THHECKH. 764, AcHMmroritecsd yorofivnpo, 763, Heyerofmmso. 766, He-
yeroignped dokye. 767, Leatp. 788, Yerofunnimi dorye. 7689, Cenao.
770. Heyerofiunnui yaen. 778 Heperofioupnii yaen. 772 Merofumssd)
vaem 773, Toka (0, 0. 0) yerofiumez. 774, Touga (0, 0, 0} meycrofinnpa,
775, ACHMNTOTHRECKH yCoToduHED npH o == 0. B0 Beex ocrainHer Cav-
QAKX LeYCToBuHRO. 776, AcumMmrordueckn yeroflunmo mpE o =0 verol-
HHBD, HO HE AcHMOTOTHYerkr npa ==0; neyerofiumeo opu o =0,

777. Heycrofaueo IpH BCeX o 778. ==0_ 770 r:;'.-_-_{_—%_ T80, AcHp-

NTOTHYECKH YeTOHIHED OpH cfi <=2 1 veroiinueo, A0 He acHMOTOTANSCEH
opn af=1. 781, AcHMOToTHYeCkn yeroilgueo mpu B =2 e (o = 0}
YCIOUHABO, HO [ acMMOTOTHYeCKky npm 1) co=—0 (B = O 2 f=mt

(o = U). 782, ACHMOTOTHUECKH FCTOMURED Npy o+ (A 20 (0 (o = 1) -

YCTOUUHED, HO He ACHWITOTHSeckn mpw: 1) =1 (| Ple=1; 2) ot pr—
—2a=0 {O==c<1). 783. Heycrof4nso OpH BeeX SHAUSHHAX o # P.
784, AcmunToTHueckn yeroRaueo npH o4 A2— B = 0: yerofinepo, Ho
HE ACHMATOTHYecKH mpi o - B2 — (B —0 (2210, B=£0). 785, ¥erofunso,
HO K& ACHMOTOTHYECKH OpH P--2u-L ] —(: acmumrorsuecks yeroiidima
Opi BeeX OCTAABEEIX SHadenuax oo B . 786, AcaMuroriyscks yorodsuso,
TAT. AcHMOTOTHOBCKN YOTORUHEO. 788,  ACHWITOTHIECKN YV ErOHIHBO,
788. Verofiupgo. 700, AcHmIrorsieckn yeroHumso., 791, AcumMnTorn-
LECKH VCTOHUMBO. TH2, AcHwnToTHdecks yrrofumso. 793, Heycrodumpo,
794, Heycrofimuso. 795, Acwunroviseckn yorofivwso. 796, AcuwnTorn
HeCKH YCTOHUHBO. 737. AcuMmTorideckn yelofiuuso. 798. Heyoroilumea.
799. Yeroliausa. 800, Heyerodinnsy, 861, Verofunna. 802, Heycrolivnea.
803. Heyerafiousa, 804 Acuwiroragecks yerofinmea. 805, Yoroiignsa,
806. Mecaglosarue M0 TEpBOMY HRAGIMMENNO HEEOIMGKHD, C HOMONLID
pyEunnn JIAIYHORA yotamapausaes, uro touna (0, () acHMTroTHuecE:
yeroianea. 807, Touka nokos yerofuues. 808, Hymemope pellieHHe
CHCTEMEL TIE[BOTO MPEAIHMEHNA HEYCTOHUBED, 2 NI OO0HGE CHOTeMM
OO ACHMNTOTHICCKE YETohauno,

809. Boan a=0, #==0, 10 yeoopue yeroBuHBOCTH BMEET Dug
cos T =0, tog T—=(—1)F x,En

(=0, 1, 2,..), x;=arcsin —';‘ {ex. [310

817. Yeroiiunso, 818. Heyerodunso. 819, ¥erofumso. 820, Heyoroitunno.
821. Tipn r:.f,'_:}%, 8322, Pemenwe neycrofitHso npm ToGoM o. 823 Mps

13
o 5
825. Hpu wuodex (=, () 43 odnacts & 2f =3, =0, B =0 (cu. puey-
nok). BE6. Paente neyetofiuuBo npw mobux (., f). 827, p == 0, g =2,
828. Bce kopHE o Jesoffi DOTYMAOCKOCTH; DCCleHds yCrofukso (oM. PHC Y-
HOK). 828, lsa mopEa B Aesofi  noayaocKocTd, 0Bd KODHE B NpakoL;
pemeite peyeroduapRo (e, preveok). 830. ¥oroigupo. 831, Verofumeo,
832, [llBa KODHA B UPHBOH TONYILIOCKGCIH; DRLISHHE HEVCTOAUHEBO
{cer.  pucysok). 833, Verodupeo (oM, puHcyEoR). 834 Verofumps,

824. Tlpn moohx (o, B) ¥s ofmactw @ (ow pHcyHOR),
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Puc. & ormery 824,
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| | 280

L

PHe. K orgery 829, Pye. = OTBETY

Pie. K ormery 528, 8392,

£

=
n
R

T

Wy

k
Puc. k oTeery 833,

Pue. ® orsery 842,

Pre, x vrsery 844, Pre. E orsery 546,

C
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|
835, Yerofiumpo. 836. Yorofivmso. 837, Pemenwe yerofiuneg. 838, Meiodl- . *" #55. BE6.
unga. 839. Vejofunso, 840. Verofsuse. 841, Yerofuuso, 842, Yeroie il
HHBG (M. pHOYHOK). 843, Yeroluuso, 844, YHCTo wmmmbe  Kopup; Y i
e : | B Al
7 k. D124
7 b
Di{3a)
Dr&5) bt . bz}
Y
2:2) e .
_E___'_ﬁ""é a B
Ef 2iz 2} & L
g Bizzl §
Pue, K orsery 848, Puc. = orrery 24d
Puc. k oTsery 805, Puc. & orsery 856,
. 857. 858.
;:? 3 3 B
- o B2 ER
; 7
= i | Dkt
Z E: D 1) Fe-d
2(3.4) 2i2.n p | e ¥zl 2
7 z Ei é 2(12) i Puc. ¥ orsery 87 Pue. ® greery 858
Prc. k oteery 850, Puc. ® orkery 831. 853,
4] 7
852, BB, L
i 7
% e e o PEG : § Disah
ﬂ(ff} "1_“:’ [} ﬂk\ ;‘.‘: i+ =
Sy . 7
D50} . / ; 147! > 380.
=5 o DA a=p L E 7 :
ﬂmﬁ_ 7 Hr‘-,:i; 7 ¥ .|£,r = £ b e S r (2
4 1 4 ! fr BN = —
| omy Dtz pied 7 e -
P K Grsers 859 FEei e g . 34 | o1z BT AT
He. E aTsery 852, HC, TBETY 854, HC, K oreeTy 834, iat) //q_/‘?
pewenne Heyeiofiwumo (oM. pucymox). 845, fpa KopmA & npasai " 7 &4al
NON¥NIOCKOCTH, pelieHHe HeycToHdmed. 845, sz Kopas 3 Opasod § 253
NOAYIAICKOCHH, Pelledde deycTodunco (oM. peeyior). 847, [ea KOpHA L

B DNpaBOH NOAYIIOCKOCTH] PelleHME HeyoroisHso, Pre, K orpery #39. Puc. k oreery 860,
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861 7 ()=Cy 2+ Cy = ]
862. f(n)=(— 1 o= in g 1),
863. f(n) = “{5’:'” [C 1 Cos Ilfrz arctg L\) ~+&, sin (.rz arctg %H

: .Jn:m‘i

864. [ (n)— -

2
I\CIJ"CBC'DS_F;_"I Ca
J'!

866. [(r)=(— 1} (Cy--Cam) L (cgcm - C, sin . 4)

868. [ () —C. (1 —V2"+6, (1-+VD)"— ..
867, f{n)_2 g 11" (Sramzj.

sin 2 {n—1)
868. f(n}.~—1g2 cos 2 + +W'
869. f(n)=Cl—|—an—}-C:,ni+.(_l_
870. fn ]—2”f16+{.1c05 Gy sin -;E)

871, ACH).'IT!T{YTEU_E!(‘.I(H yeToHTHED, 872, Yerofluupo, HO Up ACEMIITO-

THHECKH. 873, nrwrrm'rmeum yeroiiuneo, 8§74, Heycrofiumeo.

THUSCHH yoerofispno, 882,

B75. au“l—al T S CEg;U
Slay—a) o —ay =0,
a5 — 0 — figtt, gy == O

876, 1 —¢=0, 11ptg=0,

BI7. —1l=—p-=1. 878. a|=5

878, Acawmtorngecky yoroftuneo. 880. Heverofiuuno, 881. Ackummnro-
“Heycrofiongo, 883, Heyerofuseo., 884, He-

ﬂn—al—i—ag—ﬂs i CI,
ey +ag) —ay—a; >0,

1—ptog=0

yerofgupo, 885. Heycrofugso,

i

52

e

JIMTEPATYPA
U.T. Apavanoens IL.JLJdyen, /. 3. 33scronsn, Oynx-
LHH KoMnaeHcHOTo nepenedgoro, Omepammonuce ucaucaesks, Teopia
veToiuneocTh, eHayuas, 1908
M. . Apamanosuy, B. M. Jepun, ¥YpapHeHHms watemaTHuec-
woi Qurankw, «Hayray 1969
E. A BapGamuey, BseijeEke B Teopmio ¥eToHssBocTH, sHaykas,
1967,

. H. A Bpun, Opepaudonice geSic eRle H VOTOHIHBOCTE JHHEHHEIX
cacTen, M3IH, 1961

Jl. . Bongosmenni, ILJL Jdygo, M T ApanaHEoBan,
Clophnx 3a7ay [0 TeopHH (YVHENHY EOMITACECHOND OEpEMEHHOrO,
«Haymras, 1970

. X. Kapecaoy, Jl. Erep, Onepaurodpse MeTOnE B NpHEIAgHOQ
warexartuke, MJI, 1948,

.M JI.Kpacmoe, I. M. Magapenko, (nepamicHHOe HoUHC:
aAete.  YorolMHBOCTE ABMGKEHHA (3afaun ¥ yopamdenus), «Hayian,
1964,

. H. V. Kowesnuros, T. . Kpacnomexosna H E. Llum
wHH, Page @ meterpan ®ypue. Teopus oz, AHanATELCKNE 1
crienpanrEse dyarnuy, [pecdpasopanue Jdanndca (3afaud H OYOPak
neunsn}, sHaykas, 1964,

.M. A Mapperrres, B. B. Madar, Merogu teopud divHKmi
EOMIIEKCHOTO mepemeidoro, duayarrus, 1958.

A M Maprymwesny, Teopus ananuradecksy dynrnad, sHayia,
1. 1, 1967, 7. 2, 19568,

sl Merp nhuKHﬁ, JIOKIHE 10 TEDDHE OBEIEHOBEHENY )
GepeHIanLiEy ypasRenn#, sHaykan, 1970

et R B B B e O[:iJHIKﬂDﬁEJ[lII 12 MHEPERITAABILIE ¥PEBHENI,
aHaveas, 1570,

- M. WM. Tlpueaunos, Beegenue 5 Teopmo @yuxiHE EOMIIEECHON]
nepemMernord, @Har«a"ma 1968

LI M. Pomanoserni, Pagu Dypre. Teoprs nons. Apainii
MECKHE H CHEIHAdBIHE rj:ymsu]m. [Ipectpasoranre Jlamnaca, Loe
TexEanar. 1957

.JL B, Bascroasn, Huapdepesunaibibie ypabHeRRs, Tocrexnd

nar, 1957.



Muzaus HNeowreeens Fpacros,
Aseicands Hequosus Nuceazs,
Toueopuld  Heanosue Maxapedse

CYHEIIHH KOMIIAERCHOTD MEPEMENHOLO,

OQUNEPAINOHHOE MOUHCJAEHKE,
TEOPHA ¥CTOMYHBOLTH

M. 1971 1., 256 cTp. ¢ Wi,
Pezawrap £, M. Hogoeow ki

Texn, peganrop 0. A, [Tevweso
Kopperrop J. O Comooo

Crane = sadop 250 1971 ¢ [lonmHcasn @ HeudTa
LWL 1971 v Bysars S4<I08Ys dwa, new. o &
¥epose, mew. a. 1542 ¥oopso q 14,19, Tapaak
S0 000 =xs. T-049538. Lleda wHern 60 xeo
Zaraz N [505.

Hzaatenterea «Haygas
Tonamaas pegerinps
dusuen-yaTema raneckoll nnrepaType,
Mocgns, B-T], Jleninckai Opocnert, 14,

Opaens TpyEoaoro Kpacgoro Skavesy Aedawyrpa -

CEAn Tunorpagnn N 1 sTTemarimud IRops  HMEHK

AL M, TopLEors Crapmoas padinpora KouniteTa oo

Betuty npH Cecere MusHeTpoe COOCE. o Jegmm-
Tpad, TaTednckas v, 26




