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8 M. 1. @YHKUUA

9. Jlans pysxnuu a) f(x)= —% 6) @ (x)= | :j L
f

Hamrm: /(0); 7(); 7@ f(-2)s 7C3); 702 |r@);
0(0); o@); @) ¢(-2); 9(4). Cymecrsyer mx f(-1); o(-1)?

10. lana GpyarIua f(u) et o

Haitr: f(1); f(a); fl@+1); fla-1); 2f(2a).

11. Nans dyrgmun F(2)=2""2 n (p(z)-—»lel—z. :

Haiirn: F(0); F(2); F@3); F(-1); F(25); F(-15) u ¢(0);
0@) o(-1); o) o(-1)+F().

12. Jana dynxnua y ()= ta’.

Hatimm: y (0); w(1); w(-1); w(l) wia): w(-a).

13. ¢(t)=¢* +1. Haiirn: q;(tz) u [o@)F.

14. F(x)= %" —2x% + 5. Iokasars, uro F(a)=F(-a).

15. ®(z)=2* - 5z. Morasars, uTo CD(— z)=-®(2).

16. f(t)= 2t2+ 2 i 5 4 bt IIOK&BB.TI:, uro f(t)= f(l)

17. f(x)=sinx —cosx. [lokasars, uTo f({1)> 0.
18. y (x)= lgx Horasars, aro Y (x)+y (e +1)=
19. F(z)=a

v % (x+ 1)].

. 1) Noxkasars, UT0 IpH JHOOM 2 CIPABEJIHBO CO-

‘orHOmenune F(-z)F(z)-1=0.

2) Hoxasats, uto F (x)F (y) =F(x+y) :
' 20. Nanu rpaduk GyExnmn y = f( ) ¥ 3HAYeHHA ¢ W b He3aBH-
CHMOIi epeMeHHOH X (pnc 2). Iloctponts Ha ueprexe f(a) u f(b).

10)-1(0)

Kaxor reoMeTpuyecKmil CMBICI OTHOIICHU

¥ 21. TIloxasarh, uTO eclH
awbas xopma rpaduxa QyHK-
mur  y=f(x) mexmr BEIIe
CTATUBAEMOH el Ayru, TO A
BCEX X; # X, HMEeT MecTo He-

pPaBeHCTBO

0 a b x

‘ (xl t ] (xZ) II Xy
PHC. 2

§ 1. MEPBOHAYAJIbHLIE CBEAEHWA O ®YHKLIAW 9

22. Iamo: f (x) =x% =2x+3. HaiiTu Bce KOPDHH ypaBHEHHHA:
a) f(x)=7(0); 6) 7(x)=7(-1).

23. Hano: f(x)=2x°
f()=1¢2).

25. Vxasars pasa Kopms ypaBmemusi f(x)=/ ii?), " eciu

—5x? — 23x. HaiiTy Bce KODHH YpaBHEeHHA

W3BECTHO, YTO (QyHKIUA f(x) onpefejieHa Ha OTpe3Ke [—5,5].

Hafitu Bce KOpPHH JTAHHOrO ypaBHEHWA IS caAydas, Korga

f(x%gxzﬁ‘—(%fg ;23 +6; - @ (x)=5x. Haiite Bce KODHM ypaBHEHMS
= ().
27, f(x)=x+1; ¢@(x)=x-2. Pemnts ypasuenue :
| 7()+ 0x)| =] 7 (x)| +] 9 (x)|.
28. Haiity sHaueHHs ¢ u b B BIpakeHWH (QYHKINH . f(x):

=ax® +bx+5, @A KOTOPHIX CUpaBeATHBO TOXTECTBO f (X +1)—
—f(x)=8x + 3.

29. TIyers f(x)=acos(bx +¢). IIpn KakWX SHAYEHHAX LOCTO-
SHHBIX @, b u ¢ BRIMONHAeTCA ToMmecTBo f(x + 1)~ f(x)=sinx.

CnoxXHble U HEABHO 3agaHHble QYHKLUUMK

33. Hamo: y=sinx; v=Ilgy; u=+1+ v? . BHIpasuTh U KAk
GOYHKIIHNIO X. '

34. Nasmo: yi=1+'x; z=cosy; V= Py BripasuTh v Kak
GYHEIWIO X.

35. Crnepyroolime cio:KHbIe (PYHKIHH NPELCTABHTH C IOMOIILIO
eloYer, COCTABJICHHEIX W3 OCHOBHEIX AJIeMEHTAPHEIX hYHKITHN:

1) y=sin®z;  2) y=Y@1+x)% 3) y =1lgtg x;
4) y=sin®@e+1);  5) y=56"1

36. f(x)=x*-x; o(x)=sin2x. Hatitu:
o flo@)l ool ® ol @k
B @k o O = olek)l

r) /[o(x)];
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v N’ 37. JoxazaTe cnpaBeJIMBOCTE
&‘(:QC D vl cjaeIyIlero crocoba  IOCTPoeHHS

¥4 - rpaduxa CITOIKHOA hyHRIHR
o y=flo(x)]=F(x) no wussecrnum

rpaduKaM COCTABASIOIINUX GQYHKOHN:

B iy y= f(x), y= (p(x). W3z rouxkn A rpa-

- ,;_‘ hura OyHKIHH @(x)‘ (puec. 3), cooT-

0 xN X BeTCTEYIOIeH [JaHHOMY BHAUEHHIO

He3aBICHMON IepeMeHHON X, MpPOBO-
HUTCA @psMasg, apaiielbHas OCH
Ox, Mo mepecedeHus B TOUKe B ¢ GuccerTpucoll IepBoro W TPEThero
KOOPAHHATHEIX YIJIOB; M3 TOYKM B NDOBOZWTCS NpaAMas, Iapaj-
nenpHas ocu Oy, o TepeceueHHs ¢ rpaguxoM (QyHKIUN fx) 8

Pue. 3

touke C. Ecan wa Touku C OpoBecTH IPAMYIO, NAapajIelbHYI 0CH
Ox, To Touka D ee mepeceuenus ¢ npamoir NN 6yner Toukol rpa-
dura pyaxoun F (x), COOTBETCTBYIOLEl B3ATOMY 3HAUEHHIO X.

38. Hanucars B ABHOM BuZe (GYHKIHI Yy, HESBHO 3aTAHHYIO
CHEAYIOINM yPABHEHNEM:

2 2
)+t =12 S-Bot 82+’ =d’ HYay=0
a

5) 2% =5; 6)lgx+lgly+1)=4; 7) 2“-”'(3:2 -2)::;3 +T;
8) (1+x)cosy — 2% =0.
39%. Tlokasars, uTo npu x >0 ypaBHeHHe y+1y|—x—[x|=0

ompenenser QYHKIMIO, TpabHKoM KOTOpoH ABIAeTcA OHcceKTpHCca
IIepBOTO KOOPAMHATHOTO yrna, a mpu X <0 jgamHOMYy ypaBHEHHIO
VAOBJIETBOPAT KOODAMHATHEI BCEX TOYEK TPeThero KOOPIHHATHOI'O
yria (BKIIOYAA U ero PaHMYHEIE TOUKH).

'§ 2. MNpocTeiilune cBoNCTBa QYHKLMNA

O6nactb onpeneneHns GyHKLUN

40. CocraBurThe TabNUNy sHAYeHHH QYHKIUH UelOYHCcIeHHOIO
aprymMeHTa Y = % ma 1£x<6.
41. BuaueHHe QYHKIUN LEJOTHCIEHHOTO apryMenta u =0 (n)

PABHO KOJWYECTBY IIPOCTHIX 4¥cesd, He NpeBocxomsmux n. Cocra-
BUTH Tabauny sHavenuit u gnal <n < 20.

§ 2. NPOCTEMLLVE CBOWCTBA dYHKUWA 11

1

INRRRRENRR AT

2r 3r Ir
Puc. 4

42, 3Eauenve (GYHKIUM IeJOUNCIeHHOro aprymenta u = f ()

PABHO KOJMYECTBY LeJlbIX }.leJIHTeJIeﬁ apryMeHnTa, OTJHYHLIX OT 1lu
camoro n. CoctaButs Tabmumy sHadenuit u gaa 1< n < 20.

43. M3 Tpex MaTepHANLHEIX OTPE3KOB, [AJHHBI KOTODHIX DABHEIL
1; 2; 1 equHWIAM AJIHHBE, 4 MACCH COOTBETCTBEHHO PaBHBI 2; 3; 1
eJUHHIAM Macckl, cocTaBleH 6pyc (puc. 4). Macca mepeMeHHOro
orpeska AM pumun ¥ ecrs hyuruus or x. IIpH Kakux sHAYEHUAX X
ompezgesiesa aTa GyHKENEA? CoCTaBHTH ee AHAIWTHUECKOE BEIPAXKE-
HUE ¥ [IOCTPOUTH IPaduK. ‘

44, BauiHsi uMeeT cAEZYIOIIYI0 (GOopMy: Ha OPAMOH KPYIJIkLil
yCedeHHEI KOHYC ¢ pagdycaMH ocHoBaHWil 2R (EmixHero) m R
(BepxHero) m BeIcOTOM R mocTapied MUIHHAD pagmyca R u BBEICOTEL
2R; ma munauEIpe — noaycdepa pazuyca K. BripasuTh miomanb S
molepeyHoro ceueHus OAllHM KaK (YHKIUI0 PACCTOAHMA X ceueHHA
OT HHIKHero ocHoBaHMA KoHyca. IloctpouTes rpadur GYHKIUK
S =1(x).

45. B map paaumyca R BrnuchiBaerca nmunmaap. Haiitu dyEKmIUHO-
HAJIbHYIO BABUCHMOCTE 00BeMa V IUIHHADPA OT €ro BBICOTHL X. YKa-
3arTh 00/1acTh onpejeseHUA 9TOH QYHKIHH,

46. B miap paguyca R BuHCEIBaeTcs NpsaMmoit Kouyc. Halitu
(PYHKOHOHANBHYIO 3aBHCHMOCTh IMJowiagyd GoxoBoll IMoBepxHOCTH S
KOHyca oT ero ofpasyiomeil x. YKasare 007acTh ONMpeAeNeHNs 3Toil
QYHEIUM.

B samauax 47—48 mailTH obJacTi onpelelieHHA TaHHBIX PYyHKIUIL:

47.1) y =1-1g x; 2) y=lg(x+8); 3) y=+5-2x;
Yy=y-px(p>0); Hy=—— Oy=—

T y=—1—; 8) y=—2%—; 9D y=1-y1-x;

Sox 22 -3x+2

10), gy —pamlmes 11§ g2 P LG DY i ot n
Vxl-4x x2-8x+2

13) y = arcsinf;

14) y = arcsin (x — 2);
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15) y = arccos (1 - 2x); 16) y = arccos

17) y = arcsin 2x ; 18)y=1f1—|x|; 19) y=—L_;
ylxl-x

1-2x,
4 3

20) y=—Lt—;  21) y= Jlg[f’—x-—ﬂ; 99) 7 =ilgsid x
x—|x, 4

28) y = arccos 2+s§nx . 24) y=log, 2.

48.1) y = +4x+2; 2) y=+8-x+arcsind=2x,

lg(l—

3)y=arcsin—’-’—£—-—1g(4—x) 4) y = J_-HJ -lg(Zx 3);
5) y=vx—-1+2/1-x +vx? +1; 6)y=432 (x“‘—x);
-X

(8} y=1g‘sin(x—3)+‘\!16——x‘?‘; 8) y = +/sinx +\!16—x2;
9)y=J}_+{/siux; 10y y=lg—2=5 8005

=4l
g x2-10x+24

11) y = szg x; 12) y=Va® -8x+2+——L1

=
340

-_,__,

\‘3+2x 2
14) y=lg(Vx—4 +6-x);

15)-y =1g [1— 1g(x2 - bx +16)].
49. TomgecTBeHHEI U QYHKIMMT!

DiE)=%nok)=L; 2 f@)=%L uoglk)=x;

3) flx)=x = cp(x)=\/:c_2; 4) f(x)=1gx" m @(x)=2lgx?

50. IIpuaymMaTh IPHMED aHATUTHYECKH 3a[aHHON DYHKIWH:
1) onpezeseHHON TONBEKO B HHETepBane —2 < x < 23

13) y—-(x +x+1)

2) ompezmesieHHO#l ToNBKO B MHTepBaje —2 < x <2 u Heoupere-
enHol mpu x = 03

3) onpememeHHONH ANA Beex - NelCTBUTeNbHLIX 3HAUYeHHH x, 3a
HCKIIYeHUeM X =2, x =3, x=4.

51. Haiitu oBIaCTH ONpemeleHUs ONHOBHAUHKIX BeTBeH (DYHK-
nun y =@ (x), saganmoit ypasHenmem:

1) y° -1+logy(x-1)=0; 2) y* -2xy? + 2> —~x=0.

§ 2. MPOCTEVLUWE CBOVICTBA ©YHKUWMA 13

i ;

‘..,\ SneMeHTh noBepeHus GYAKUUU -

52 vif (x) Tia? ; yrasarth obnacTes ompefeneHus GyHKIHH | ( )

" yﬁe,u,n’rhcﬂ YTO 3Ta (PYHKIHA HEOTpHULATEeAbHA.
'53. HalfTy uHTepBAME] BHAKOIOCTOAHCTBA ¥ KOPHH (DYHKIUM:

1) y=8x-6; 2) y=x’-5x+6; 3) y=2*1;
4) g =it -8x% +2x; 5) y=[x|.
54. Kakue W3 YKA3AHHBIX HMXKe QYHKIIHN YeTHBI, KAKHe HeyeT-

HEBI, KaKHe He ABJAITCA HM 4eTHBIMM, HU He4YeTHBIMW:

1) y=x4—2x2; 2}y=x-x2;

3) y=cosx;
4) y =2%; 5) y=x—L 4 6) y = sinx;

7) y=sinx—cosx; B y=1-2°; Y y=tgx

2 X, =X ms =T
10) y=27";  11) y=2let; 19 y= el
18) 7= xx ; 14)y=a"‘+1;‘ 15)y=x.ax_1;
a“-1 =1 a*+1
—pree’, = pl=x
16) y = 257 ; 17) y = Inizt?

55. Kaskayio us cleIyiomux OQYHKIMH NpeIcTABHT: B BHE
CYMMBI YeTHOH ¥ He4eTHON (QyHKIHNH:

Dy=x*+8x+2; 2) y=1-2%-x*-245;

3) ¥y =sin2x+cos§+ tg x.

56. [ToxasaTh, UTO f-(x)+ f (— x) — ueTHAS QPYHKIU, a_f(x)—
—f (-~ %) — meuernas dyuruus.

57. IlpegcrasuTh B BUIE CYMMBI YeTHOH ¥ HeueTHOH GyEKOui
caenyomye GyHKIUK:

, 100

1= as 2) = (1 + x) (cym. samaqgy 56).

58. JlokasaTh, YTo NPOM3BeNeHMe ABYX YeTHHIX (GYHKIHNH ecTh
yeTHad (PYHKONSA, Ipou3BeJeHMe JBYX HeUeTHBIX (QYHKIHH — deT-
Hasg (GYHKLNA, NpousBefeHMe YeTHON M HedeTHOH (PYHKOHUH — He-
yeTHAR PYHKIUA.

59. Kakue U3 HMKecleLVIOITUX (PYHKIMH OyAVT MepHOANYECKIIMIL!

2 1

1)y=sin2x; 2y =ginx®; 3) y='x"-cos5%; 4)y=sin;;

5) y=1+1tgx; 6)y=5; 7)y=[x]; 8)y=x—[x]?
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/

(DyHKIMAA [x] OIpeneNIgeTcs Tak: eclii X — Ieoe YHCI0, TO [x] =i
Eenw x He ecTh LeJI0e UHCI0, TO [x] paBHO HAUOOABIIEMY LEJIOMY finc-

Jy, MeHbIIeMy x. Tak, [2] — k. [3,25] =k [-—1,37] =-2)

60. ITocTpouTk rpadUk TaKOW IMePUONHUECKON QYHKIHU ¢ [IepHo-
mom T =1, roTopas Ha TOJYHHTepBaje [0, 1) sagaHa dopMyIoi:

Dy=x; 2)y=x%
61. YrasaThr HHTepRaIbl BOBPACTAHNSA U YOBIBAHWA W MHTEPBAJEI
MOCTOSTHCTBA (PYHKITHN:

) y=|x|; 2)y=|x|-x
62. Vrasars HauboIbIlee 1 HAUMEHBIIee 3HAUEHHA QYHKITHIT:

2
1) y=sin®x; 2) y=cosx® 8) y=1-sinx; 4) y=2%.

64. Kax, ssHaa rpaduxk pyaruum y = [ (:c), IOCTPOUTE IpaduK
dpyHRuﬁn:
=7 2) 8= %Hf 1+f(x)]; 3) y =é[|f(x)l-f(x)]-

§ 3. InemeHTapHbIe PYHKLMA.
OGpartHaa pyHKUUS

65. lamo, uro npu Hanpmsxenun E = 2,4 B cura tora I = 0,8 A.
BripasuTh aHaNMTHYECKH, Hcmonsaysd 3axoH Owma, BaBHCHMOCTH
MeMXIy CHJI0H TOKa M HAUpAKeHHeM; HOCTPONTE IrpadHK HalgeHHOHN
GYHELHAH.

66. B cocyn mpousBoabHONW (GOpPMEI HaTuTa KUAKOCTH. Ha rmy-
6une h = 25,3 cMm maBneHue dTOM KuAKocTH p = 1,84 . 10° Ia.

a) CocraBuTh (PYHKIMIO, BRIPAMKANIYI 3aBHCHUMOCTE AABJIEHHS
OT TIyOHMHEL.
6) Onpegenuts maBnenne Ha rayomeae /i = 14,5 cm.

B) Ha kakoil roy6HHe JaBJIeHHe CTAHET paBHbIM 2,65 - 10 IIa?

67. Temo aBuoKercsi NPAMONMHENHO Ho7 JelicTBHeM cHIbl F.
Hexopsn u3 saxona HeloToHA, HAmucaTh (DYHKIHIO, BLIPAYKAIOITYIO
BaBHCHMOCTh MLy cHIoil F U yCKOpeHHeM w, eclii M3BECTHO, UTO
eCcJH Teso ABUKETCH ¢ yeKopernuem 12 M/CZ, To Ha nyTH $=15 ™
npou3BoAuTeA pabora A =32 XK.

X

\
‘\\ § 3. 3JIEMEHTAPHBIE GYHKLW 15
\ 68. OnpefenuTs MMHEHHYI0O GYHKIMI ¥ = ax-+ b IO CIemyioluM
,ELa.HHhIM'
24,3
-1,6 | 0

69\ HeRoTopoe KonuuecTBo rasa saHumano npu 20°C obbem
107 cmf?, npu 40°C obbem cTan paBHEIM 114 cm3.

a) CocTaruThk, Hexonsa us sakona l'eit-Jlioccaxra, dyHKNMIO, BHI-
ParkaiIyio 3aBUCUMOCTE 06Bema V rasa ot Temnepa'rypm /3

6) Kaxor 6yner obsem npu 0°C?

70. PaBHOMepHO ABMAKYINAACA IO NPAMON TouKa depes 12 ¢ mo-
clle Hauaja [BUMKEHHSA Haxommiack Ha paccrostHuu +32,7 cMm or
HeKOoTOpoll TOUKM dToit upaMoi; uepes 20 ¢ mocie Havama IBHIKE-
HUS paccTOfHHE CTalo paBHBiM +43,4 oM. BmpaaaTL paccTofaHUe §
KaK QYHRIUIO BpeMeHH f.

71. HanpsaseHWe B HeKOTOpoil memwu na,n;ae’r pPaBHOMEPHO (TIO
NIUHeHHOMY 3aKoHY). B Hauaje omnblTa HanpsikeHWe OBLIO PAaBHO
12 B, a mo oXoHYAHMH ONLITA, AAHBIIerocd 8 ¢, HANPAMEHHAE YIIATIO
no 6,4 B. Bripasuth manpsiskeHue V Kak GyHKIHIO BpeMeHn t u
HOCTPOUTE rpaduk 5Tol QYHKIUU.

72. HaéiTy npupalleHue JuHeiHo# (GyHKOEH y=2x-T IpH Ie-
pexoZe He3aBHCHMOI IepeMeHHOIl X OT 3HAYEeHHS X, =3 K 3Haue-
HUIO X, =6. '

73. Hajitu npupameHue JNuHelHOH ¢GyHKRIUH y=-3x+1, co-
OTBETCTBYIOIEE MPUPAIIEHHNI0 HE3ABUCUMOM MepeMeHHOM Ax = 2.

74. Oyaxnua y = 2,bx+4 nonyuumna npupaimenHre Ay =10.
Haiitu npupaniesyue apryMeHTA.

x—a
75. Daubl QyHKIHUS U =—3,7 ¥ HAUAIbHOE sHAUEHUe He3apy-
a -_—

cuMOll TepeMeHHOH X, =a—b. IIpy KakoM KOHEUHOM 3HAYEHHHU

X, He3aBHCHMOI IepeMeHHO! X mpupaierue Ay = ﬁ ?

76. Oyrkuus ¢ (x) sazama Tak: (p(x) =Z+2 mpu —ee <x<2;
[0) (x) =5—x npu 2 < x < +oo. Ha¥iTwm KOPHH YDABHEHUS (p(x)=

=2x —4 aHaIWTHYECKH U I'padHUecKH.
77. IlocTpouTh TpaduK QYHKITHT:

Dy= 3 2) y=
3) y=|x—3|-2|x+1|+2lx]—x+l.
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T8%. Jlns kakux S8HaUYeHUH X CIIpaBeJIMBO HEePaABEHCTBO /
|7 (@) + o) < |7 (x)|+] o(x)]. /
ecIH ‘f(:c)=x—3, a(p(x)=4—x. | /

79. Ina KaKEX 3HAUEHHH X COPABe[JIMBO HEDABEHCTBO
|f(x)—~(p(x)| >[f(x)|—|(p(x)|, ecau f(x): 1a (p(x)=.:gc"—2.
80. Dyuxkuua f (x) OTpe/ie/ieHa TaK: B KaKIOM M3 HHT!epBEJIOB
n<x<n+1, roe n — menoe NOJOKHUTEILHOE UYHCIO, [ (x) MeHAeT-
cA nuHelHO, mpuueM f (n) i B (n + %)z 0. ITocrpouTs rpaduk

aTOH (PYyHKIHUH. ;
81. Iocrpours rpaduk H YKasaTh NHTEDPBAJBI BO3PACTAHWUA U
yOBIBAHUA TaHHOHN (DYHKI[HH:
1) y=dxd | 2y 2f 3)y=|x2—11;
4)y:1—x2; 5}y=x2—x+4; 6)y=x—x2;

() y=|x-x2'

3 8)y=2x2+3;'\ 9) y =2x° ~6x+4;
10) =352 461 141 y=|_—3x2+6x—1‘;

12) y = —x| x|

82. HanucaTs apanuTHYeCKoe BeIpa){eHHe OJHO3HaYHOH (GyHK-
IHH, oﬁpe,z;eneﬁnoﬁ Ha TIOJIYWHTepPBAle (— oo, 6], ecl H3BeCTHO,
uro TpadHK ee COCTOUT H3 Touek ocu Ox ¢ abenuccaMy, MeHbIIHMMHU
upcia —3, W3 ToueK mapaboibl, CHMMETPUYHOH OTHOCHTEILHO OCH
Oy u npoxomsamieil depes Touxku A (—3, 0), B (0, 5), M U3 TOYeK
orpeska CD ¢ kormamu C (3, 0) u D (6, 2).

83. Haiitu HanGoinlllee sHaYeHHe QYHKIIHH:

1)y =-2x%+x-1; 2) Y= —x? —Bx+25.8) y = 5—x2_;

4) y =-2x2 +ax-a?; 5) y =a’x—b%x?.

84. Haiity mauMeHblllee 3HaUYeHUe QYHKIUN:

1) y=x2+42-2; 2) y=2x>-1,52+0,6;

3) y=1-3x+6x"; 4) y=a’x? +a'; 5) y = (ax +b)(ax—2b).

85. IIpencraBUTE YUCHO ¢ B BHUAe CYMMEI BYX clIaraeMbIX Tak,
uTOOEI IPOM3BEAeHNEe X OLIIO HAUOOIBIINM.

§ 3. BNIEMEHTAPHBIE DYHKLIAN 17

'86. IlpexcTaBuTh UMCIO @ B BHAE CYMMBI IBYX YHCEJ] TAK, UTO-
OBl cyMMa KBaZpaTOB 9THX Unces GBLIA HAMMEeHBIIEeH.

87. OKONO KAMEHHO# CTeHKH HYKHO CIeaTh IepeBAHHBIN 3a-
fop, uTOGEl OTOPOAWTL IPAMOYIOJBHEIN yuacTok semuau. Obmas
nnuHa sabopa paBHa 8 M. Kakxopa fomxHa OBITh AIHHA YacTH 8abo-
pa, ImapainensHON CTeHKe, A TOro, uToGhI 3a60p OXBATHJ HAW-
BONBIIYIO NIOMIALE?

88. B TpeyrolbHMKE cyMMa CTOPOH, 3aKIOUAKIIUX AaHHbIHA
yroa, pasHa 100 em. YeMy [oMKHEI OBITH PABHBL 9TH CTOPOHEL, YTO-
01l ILIOIALh TPEYTONbHUKA OBITa HaubOIbIIe?

89. Kaxoit us NMJIMHIDPOB ¢ AAHHBIM TePHMETPOM OCEBOTO cede-
A P =100 cm umeer HauboabIIyio OOKOBYIO IOBEPXHOCTH?

90. Kakroil M3 KOHYCOB, MNEepPHUMETp OCEBOI'0 CeYeHHH KOTOPLIX
paBeH P, uMeeT Hanboasmyo G0KOBYIO MOBEPXHOCTH? .

91. Teso mpejicTaBiseT cobol NpPAMOIl KPYroBoil HMUIHHApP, Ha
KOTODEBIH IIOCTABIEH KOHYC (C TEM Ke OCHOBAHUEM). Vron npu Bep-
mune Koryca 60° Ilepumerp ocesoro cevenus tesa 100 cm. Kaxos
Jomyen ObITH pajgdyc NUIMEApPa, IJIA Toro 4robhl GoKOBasg IOBEpX-
HOCTE TeJa Ghlia Hanboabmei?

93. B pauHBIH OpsMoll KOHYC BUHCAH IHMAMHAD TaK, YTO ILJIOC-
KOCTU ¥ LEHTPHI KPYI'OBBIX OCHOBAHMH NMUIWHApPA W KOHYCA COBNAja-
tor. IIpn KaKoM OTHOLIEHHH PaJHyCOB OCHOBAHHN LHJIUHADPA U KOHY-
ca UMIMHAD OyIeT UMeTh HANOONBIIYIO0 GOKOBYIO NOBEPXHOCTE?

94. Manm mpamol KPyrorpoil KOHYC, PajUyC OCHOBAHHA KOTOPOIO
pasen R, a BeicoTa H. B KOoHyc BOHcaH UHJIHHAD TakK, YTO IIJIOCKO-
CTH W TEHTPHl KPYTOBHEIX OCHOBAHUNH IHMIHHAPA M KOHYCa COBIAama-
1or. Kaxum monsmen OBITH paguyc HHIHHADPS, DA TOTO YTOOHI MOJ-
Had MOBEPXHOCTh HNHUAHHIPA UMena Haubojbluyio Benmumny? Pac-
cMoTpeTs cayuan H > 2R u H < 2R. §

95. Kaxos goneH ObITh paguyc Kpyra, A8 TOTO YTOOHI CEKTOP,
IIepEMeTp KOTOPOro paBeH AaHHOMY Yueny P, uMen HanGoIbIIyio
IIOIANb?

96. OxHo uMeeT GOPMY DPAMOYTOJBHUKA, KOTODBIN CBEpXY 3a-
KaHUYKBaeTCs NPABHJIBHBIM TpeyrolbHHKoOM. I[lepumerp oxuHa P.
KakoBo noKHO OGHITH OCHOBAHWE ¢ MPAMOYIONBHWKA, AJA TOTO
4yT06LI OKHO MMeIo HAKOOABIIVIO IIOINALL?

97. Oxro uMeeT GoOpPMY NPAMOYIONLHUKA, KOTOPLIH CBEpXy 2a-
KaHYMUBaeTcd HOJNYKpyroM. KaxkoBo QomkHO GBITh OCHOBaHHWE IPA-
MOYTOJBLHUKA, OIS TOro uyToOhl UpU IepuMerpe, PABHOM 2 M, OKHO
HUMeJI0 HauboNbIIYI INOMIALET
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99. V3 npososoxu pnuHoi 120 em HYKHO CHeaThk MOZelb nps-
MOYTOJIBEHOIO Mapalljlefellnesia ¢ KBaIpaTHEIM OCHOBAHHEM. Kakosa
mosxHA 6BITH CTOPOHA OCHOBAHUSA, IJIA TOTO YTOOHI MONHAS IMOBEPX-
HOCTh Mapajrejenumena 6una Hanboasiiei?

100. Kycork IpoBOJIOKH AIHHON ¢ HY)KHO paspe3aTk Ha [Be Jac-
TH; W3 ONHOI cxeNaTh KBAZpaT, M3 IPYroii — NpPABHIBHEIN Tpe-
yroabHUK. Kax HY)KHO paspesaTh IIPOBOJIOKY, YTOBEI cyMMa ILIOLIA-
Jleli [MOJIyUeHHEBIX TaKuM obpazoM QUTYP OBlIa HauMeHBIIen? :

101, Haiitnm Ha mpaMoll y = X TOUKY, CyMMa KBAZpATOB pac-

crosrmit KoTOpoi or Touek (- a, 0), (a, 0) u (0, 5) Ge11a 6B1 HAH-

MeHBbIIIed.

102. Ha#itm Ha npaAMoO# y = x+ 2 TOYKY, CYMMa KBaZpaToB
paccrosiHuit KoTopo#t mo upAMEIX 3x—4y+8=0 u Sx -y—-1=0
651514 6bI Hanmeﬁbmei&. :

104. Tlocrpouts mapabony y = x* W MCHOIB30BATH ee A Tpa-
(hUUeCcKOTo pelIeHus CAeVIOINX YPABHeHHH!

1) #" ~x—225-0; 2) 222 —8x—-5=0;

3) 8,1x* -14x+58=0; 4) 4x*>-12x+9=0;

5) 3x? - 8x+7=0.

105. Pyurnus ¢ (r) sagana Tax: ¢(x)= = —% IpH —oo < X <
< ?1; (p(x) =1+x npu 13—1 S x < +eo. HaliTu aHANIUTHUECKH M

I

rpaduyecKy BCe [AeHCcTBUTENbHEIE KODPHM ypaBHEeHUHA [(p (x)]2
=Tx +25. _
106. ¥xazaTs obnacTs onpefeneHHs PyHEKIHN

y=lg (ax2 + bx + c).
107. Hai&'rﬁ Jlf(;cl[-{i 1), ecnu mamo, uro flx-1)= 2x% —8x+ 1.

224 2x4c
: x*+4x+3¢
nioboe melicTBHTENbHOE 3HaueHue, ecan 0 <c =1.

108*. TIoxkaszars, 4TO (QYHKIHS f(x)= NPUHEMAET

109. Ucxomsa w3 saxona Boiaa-Mapuorra, HailTu (yHKOUIO,
BRIDAXKAIOIIYIO BABMCHMOCThL OO'beMa Tasa OT /aBJeHUs IOpPH
t =const, ecau MaBecTHo, UTO Ipu masineHum 10° Ila obmem rasa
pasen 2,3 n. IloctpouTs rpaduk 5ToM GyHKIMH.

§ 3. ANEMEHTAPHbIE ©YHKLIWW 19

110. Tlepemennaa x o0paTHO NPONOPLUOHAJBHA I, J oBpaTHO
[HpONOPUHOHAJIBLHA 2, 2 B CBOX ouepelb 00paTHO IPOMOPIHOHATIBHA
v. B xaKoii 3aBHCHMMOCTH HaAXOHATCA X U v?

111. IlepemenHasa x of6paTHO NPOIOPIHOHANLHA Y, Y NIPAMO
TIPOTIOPOHOHANIBHA 2, 2 IPAMO IPONOPIHOHANBHA i, U obpaTHO MIpo-
HNOPUHOHANBHA V. B KaKoll 3aBUCHUMOCTH HAXOLATCHA X U U7

112. IIpm snexkTponrse KOAWYECTBO BhIJeJAIONErocs Ha aJeK-
Tpofe BelllecTBa NPOICPIHOHANLHO CHJIE TOKA, CHJI& TOKA IPOIOP-
LMOHAJMbHA INPOBOAMMOCTH HJeKTPOJNTA, NPOBOAHMOCTEL IPOIOP-
[UOHAJNLHA KOHLEHTPaluu 3JIeKTPOJINUTA, KOHIEHTPAIWA IIPH TaH-
HOM KOJMHUECTBE BeIlecTBa 00paTHO NPOMNOPIUOHANIBHA OOBEMY
pacTBopuTensi. KaK KOIMYeCcTBO BBIZENAIOINErocs Ha 3JIEKTPOe
BeIecTBA 3aBHCHT OT 00BheMa PacTBOPHUTEIA?

113. Ilocrponts rpaduk IpobHO-THHEHHON (QYHKIIHMT:

) y=35s Dy=35 Dv=g5%

=X _- = Sd-dr
4) Y 1—%:(’ 5) Y 3-2.95x =
114. Ha#iTu no rpadurky Hamboiiblilee W HauMeHLIllee 3HAUEHHS
JpobHO-THHEHHON QYHKINY Ha JaHHOM OTpesKe:

1) y=%[1, 5]; 2) y= 2;_5 [—1,2]; 3) y=l:-*’”[0,4]-

1+

116. C noMoIbio rpaduuecKoro CIOMKEHHS IOCTPOUThL I'padHK

2
dysRIIN Y = x—f-l-
117. Haiitn QpyHEKnu©0, 00paTHYIO JaHHOI:

=y 2 y="2x: 3) y=1-3x; 4) y=x% +1;

5 y=L; 6)y=ols Dy=2-20; 8 y={r’+1;

X 3

9) y=10""";  10) y=1+1g(x+2); 11) y=log, 2;

12)9‘:2;1; 18) y =10-107 4 4. 14) y = 25in8x;

14 10%+10
15) y =1+2sinX2;  16) y — darcsiny1-x> .

2
118. Moxaszats, 4To (QyHKIMA, obpaTHas K IpobHO-JIUHeHHON

_ ax+b
byRxmun Y= cx+d

(cuuraem, uro ad-be # 0), Tarixe apobHO-

JInHeiHAA,
119. IIpu xaxkoM yclIoBUH ApobHO-NTHHeHHaA QYHKIUS 3aJadud
118 coBnmagaeT co ceoeil obpaTHoii?
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120. TToxasars, 4TO eciH f(x) ={a-z", x>0, to f[f(x)] =x.
Haiiru dyskuio, obparayio f(x). '

121. KaxkoBa ocobeHHOCTHL rpaduka QYHKINH, TO}K,D;GCTBGHHOM
co ceoelt obparHO?

122. ®ynkuus y or x sajaHa ypasmenmeMm y- — 1+ log,(x —1)=
=0. Haiitu obgacTh olpefeneHHUsT NAaHHOH (QYHKLUM M 3aIucaTh
byHERINIO, 06PATHYIO JAHHOI. ;

123. @yHKIHA y OT X 3aJaHa YPAaBHEHHEM y2 +sin® x - y+2=

- =0. HatiTu pysxnuio, ob6paTHyIO [aHHOH.
124, TlocrpouTs rpaduk QyHKIUM:
1)y=%x3; Z)y——lx‘3 ‘ 3)y=x3+3x2;

3
) y=x*-x2+1; B5)y=-x>+2x-2; 6) y=2x2;

jen

Ny=32zt; y=a®; Yy=xity 10) y=x2;

11) y = 12 %; 12) g=or i 18y y=1—.[x]
125. I‘pacpﬁqecrcn HATH TpPHONHIKeHHBIEe 3HAUYEHUS NEHCTBH-
TeJIbHBEIX KOpPHEH ypasnenun x+8= 4%/ x?

126%. Haueprurs KyOuueckyio mapabony y = 2 u ucnomnnso-
BaTh ee A rpadHUecKoro pelleHWA YPaABHEHHUA:

1) x®+x—-4=0; 2) 22 8x*—x+8=0;

3) x° —6x2 +9x—-4=0; 4) x®+3x2 +6x+4=0.

127. ITo mapHOMY YCIOBHIO COCTABHTE yDaBHEHUEe M PellIUTh ero
rpaduyeckn: 1) KBagpar Kaxoro Wmciaa pagBeH caMoMy 4HEIy, €JIO-
MeHHOMY ¢ ero o6paTHOM BeJUdHHON?

2) HepeBsiHHEINA uH1ap ¢ pajguycom, pasHeiM 10 c¢M, B HJIOTHO-
cTei0, pasHoit 0,8 r/cM®, niapaeT Ha NmoBepXHOCTH Boabl. HaiiTh
BBICOTY CET'MEHTA, IOTPYIHEeHHOT0 B BOAY. '

3) Obmasa macca JepeBAHHOTO Kyba M NUPaMUALI ¢ KBaLPATHBEIM
ocuopanmem pasHa 0,8 xr. Pefpo xKyba paBHO CTOpOHE OCHOBAHHS
OupaMuabl, Bhlcora nupavupsl 45 cem. Haiitu pe6po xyba. Ilmor-
HocTh siepesa 0,8 r/cm®.

128. Mana dyaxnus y = x", x>0. IIpun KaKWX 3HAUEHHAX X

aTa QYHKIMA WMeeT B3HadeHHMda, OOnbIIMe B3HAYeHHH oOpaTHOH
GYHEIUH, ¥ IPH KAKHX — MeHbIIHe?
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129. TlocTpouTs rpadurk QyHKIUU: )
Dy=-2%;  2y=2"% 3 y=3.3%
4) yzl_sx—a; 5) y=(%)|xl; 6) y=2.—x2

'130. Wcnonsays rpadhux dysxmun y = 2%, nocTpouTs Ges

OanbHeHIIHX BRIYMCIeHUHR rpad:mc GYHKIIHH: g
Dy=2"" 2)y-——22 B y=1.22

P S

‘+1.

131. Iloxasath, 4To rpadMKoM PyHKIHM gi—:k-ax (k >0) sB-

AsieTcA Ta e JVHNA, YTO U ANA QYHKOUH Y = a’f, TOJIBKO CEBHHY-
Tasg MapajieJbEO OCH OPAHHAT. 3,

132. C nomou.;n:o rpa@nqecxoro CHOMKeHNA HOCTpOHTh rpaduk
dyarmun: 1) y = 2% +2%; 2) y = 2% - 2%,

133. I'pacduueckn pemuth ypasHeHue 2% — 2x = 0.

134. IlocTpouTs GHrypy, OrPAHMYEHHYIO JIMHHAMA Y = Lt
Y = 1*" u x =3. Ilo rpadpuxry HaiTH npnﬁnn:iﬁeﬁﬂo KOOPIUHATEI
TOYeK IepecedyeHNd JAHHBIX JHHHH. ;

135. Hatitu HanboJiblllee BO3MOKHOE SHAUeHHE 1, IPH KOTOPOM
2% > x™ gna Beex x =100 (n — menoe). “—f’:\

136. Ookazatk, uTo y = shx u y = thx — Heternse dyHEKUIHUH,
a y =chx — uerHas ¢ynxnudg. fIBngioTea Ju 3TH byHKIHT mepuo-
IHYecKuMu?

137. NoxasaTs cIpaBelINBOCTE CAEAYIONINX PaBEHCTB:

1) ch?x-sh®x=1; 2) ¢h? x + sh® x = ch 2x;

8) 2shxchx =sh2x; 4) sh(x+p)=shoachPtshPcha;

5) ch (oa'-l_- B)= chochB+shashf; 6) 1-th®x =h+;

3 C. X

7) 1=eth?x = ——1

hix
138. IlocTpouTs rpaduk @yuxuuu
Dy=-logox; 2)y=Ilgld; 8 y-=

4) y = log,| x|; 5)y=1+1g(x+2); 6) y = log,|1-
TYy=da"%"  8) y=log,2.




) 1. 1. bYHKLMA
l 139. Wcnonpaysa rpadur GyHKOUM y = lg ¥, ITOCTPONUTH rpaduk
dbyarmun: 1) y= %lg (x + 1); 2) y=21g (x—;i)

140. Tama ¢yEKOIUA ¥ = x4+ lg%. C momorpo rpaduueckoro

CIOMeHHA MOCTPOUTH IpaduK JaHHOU GYHKOUK U 10 IrpaduKy HAal-
TH HaNMeHbIllee 3HAUEHHe dTOH QYHKINN B IIOIyHHTEDBAE (0 ;s 2].

141. TlokazaTk, uTO rpadux QYHKIHM [ = loga(x N 1}

CHMMeTPUUEH OTHOCH’I‘EJILHO Havuana KoopauuaT. Hajitu obparHyro
QyHRIIIO.
142. Joxasarh, 4To opAHMHaTa rpaduka GyExuum y = log, x
paBHA COOTBETCTBYIOIIell opAuHaTe rpadguxa GyHrmun y = log , x,
a

YMHOXKeHHOH Ha 7i.
143. VkasaTe aMIIUTYAY ¥ HePUOJ TaPMOHMKH:
1) y = sin 8x; 2) y=5cos2x; 3) y=4sinnx;

4) y=2sinZ; 5) y=sin3E; 6) y=38sinx
4 8

144. Vrazaths aMILIHTYIVY, MEePUOJ, YaCTOTY U HadaibHYI0 (asy
I‘ﬂpMOHHKH:

1) y=251n(3x+5); 2) y=—cosxT'l;

yalans 1). &, 2t 3
3) y = 551%2;13 ( = E)’ 4) y = sin £13
145. Ioctpoirrs rpaduk QyHKIHM: :
l)y:'—Siﬂlx; 2)y=1—sinx; 3)y=1~cosx;

4) y = sin 2x; 5) y= smE, 6) y= —231n§,

7) y = cos2x; 8) y:ZSj_n(x._%);
9y :2Sin(3f+3'f); 10) y = Lsin(2nx - 1,2);

11) y=2+2s§}i_?(ﬂ§+%);

13)y=|sin?c[; 14)y=|cosx|; 15)y=|tgx|;
16) y =|Ctgx|; 17) y = sec x; 18) y = cosec x;
cos x e —n<x<0,

119) Fge=r s A b S QR st
—ch- s sl =ad

§ 3. SNIEMEHTAPHBIE GYHKLIMI 23

146. CropoHb! TpeyronsHuKa paBHel 1 cM u 2 cMm. ITocTpouth
rpadgiuK IUIOINany TPeYroMbHHUKA Kak (PyHKOUH VYIja X, 3aKJI0YeH-
HOTO MeKAy [aHHBIMH cropoHaMu. HallTH o6jacTh ompeieneHus
9TOH QYHKIHMU U To 3HAUEHUE apryMeHTa X, IPH KOTOPOM ILJIOIIAkb
TpeyroJsHUKa Oymer HAHGOIbIIeH.

147, Touka pBHiKeTcA PABHOMEPHO IO OKPYIKHOCTH pamuyca R
C LIeHTPOM B Hauajle KOODAMHAT IPOTHMB YACOBOH CTPENKH ¢ JWHeH-
HO! CKOPOCTBIO U cM/c. B HauanbHBIM MOMEHT BpeMeHH abciucea
9Tofi ToukH OElTAa @. CocTABHTH ypaBHEHHE TapMOHHYECKOTO KoJe-
6aHKnA abCIMCCEl TOUKH.

148. Touka paBHOMEPHO [BHIKETCS IO OKPYIKHOCTH X° + y2 =1.
B momeHT %) ee opZuHaTa OBlIA I, B MOMEHT {; ODIMHATA DPABHA-
sack y;. HaliTH 3aBHCHMOCTE ODPAMHATEI TOUKHM OT BPEeMEHH, IIEDPHOJ,
U HavanabHYI0 (asy KoaebaHuS.

150. C momompio rpaduyecKoro CI0MKeHUS noc'rpom'b rpadux
GDYHKITHI:

1) y =sinx + cos x; 2) y = sin 2mx + sin 87x;

3)y=2&;in§+3sin§; 4) y = x +sinx;

5) y=x—sinx; 6) y =-2" +cosx.

151, I'pacdhuueckn penInTh YPaBHEHHE:

1Y =2 sin x; 2y a=tgx; 8) x—coax=0;
4) 4sinx =4-x; 5) 27F = cosx.

152. HaiiTn nmepuoj CjaoXHOH TaPMOHUKH]!

1) y = 2sin3x + 3sin2x; 2) y =sint +cos2¢;

gLl nt
S)y—51n3+sm4,

4) y =sin (2nt + E)'{‘ 2sin (31tt - %)+ 8sinbmt .-

153. IlpegcraBuTh OJHOM IPOCTOM rapMOHNKOM:

1) y =sinx +cos x; 2) y=sinx + 2sin x+%.

155%*, VrkasaTs mepuos GyHKUUY ¥ IIOCTPOUTE ee rpaduk:

1)y=|sinx|+|cosx|; 2)\1/:%(@_{_ sin:cJ.

cos ¥ [cosx|

156. Haiitm ofnacTs omnpejlelieHMS MW BBIACHUTL BHI rpadukxa
GOYHKIIHH:

1) y=lgsinx; 2) y=4lgsinx; 3) y= g

|sinx| °



24 . 1. PYHKUMA

157. TlocTpouts rpadux GyHKIHA:
1) y =arcetgx; 2) y =2arcsinZ;  8) y =1+ arctg 2x;

4) y = %— arccos2x; B) y= arcsinl;—x.

158, Kpyrosoil cekTop ¢ IeHTPANLHEIM YIJIOM O CBEPTEIBAETCH
B KoEyc. HailTy 3aBHCUMOCTD yrjla () IPH BepIINHE KOHYyCa OT yIia
¢, ¥ IOCTPOUTH rpadukK.

159. KapTuHa BLICOTOH @ BACHT HA CTeHEe HAKJIOHHO, 00pasy# co
cTeHoil AByrpaHHbI# yron ¢. Hmxuuil xpait KApTHHBL Ha b BmIIIE

ypoBHS Iya3 Habmogarend, KOTOPBI# CTOUT Ha PACcCTOAHHHU { or
cTenbl. HaliTy 38BHCHMOCTE MEXITY YIJIOM y Moj KOTOPBIM HAabJi0-

IATeNh BUJUT RaanHy, H yIJaoM .

161. BeiscHuTS, 018 KAKOrO UHTEPBAJA M3MEHEHMS X CIpaBel-
JIMBO TOXKIECTRO:

3 : (U
1) arcsinx +arccosx = %; 2) aresinvx + arccosvx = L

e g - 1
3) arccos V1 - x% = aresin x; 4) arccosx}l — x* = —arcsinx;

5) arctg x = arcctg ?1‘—; 6) arctg x = arcctg % =

1

2
7) arcecos+—= 1
1+x°

2
= 2 arctg x; 8) arccos=—%
1+x”

= —-2arctgx;

9) arctg x + arctg 1 = arctg ;== 1’““

10) arctg x + arctg 1 = 7 + arctg .5~ 1"“"‘ y

162. ITonbeysch ToxpecTBaMu 3amaun 161, maiiTn obnacTh OI-
pemeeHus ¥ OCTPONUTH IrpaduK (PyHKIIHN:

1) y = arccos V1- x%; 2) y = arcsinvl—-x + arcsinVx;

8) y = arcces s,
i £
1+x2

4) y = arctg x —arcetg —1;

163*. IlocTpouTs rpadmK (YHKIHH Y = arcsin (sinx). Hoxa-

3arh, UTO 9TA (PYHKIUA NMEePHORAUYHA U HAHTH ee IMepPHOL.
164. IocTponTs rpaduk dGyHKIWH y = arccos(cosx).

165. Tlocrponts rpadux dysxnun y = arctg (tg x).

1686. ITocTpouTh rpadnk GYHKIIHN:
1) y = x —arctg (tg x); 2) y = x — arcsin (sin x);

8) y = xarcsin(sinx); 4) y = arccos(cosx) — aresin (sin x).

FNABAI

HPEﬂEﬂ . HEMPEPbBIBHOCTb

§ 1. OcHoBHbie onpeaeneHns

PYHKUUM LEeNOoHUCNEeHHOro apryMmeHTa

176. OyHKIAA MeMOYHCHSHHOrO APTYMEHTA NPHHHMAaeT 3HaYe-
HHAS :

ul =09; up =0,99; ug =0,999; ...; u, =0,999...9;
npaz.

Yemy paBer lim u, ? KakoBo JonsHO OBITE 1, I8 TOro YTOGEI
n—es

abcoNIoTHAA BeIMYMHA PASHOCTH MEXKIY U, ¥ ee MpefesoM Geila He
Goasnre 0,00017
177. @yaxnus u, NPAHAMAET 3HAYCHHA

S L ik } 1698 oA
Uy =15 Uy =25 Us =95 wef Uy = =55 o
Haitter lim u,. KaxoBo ZOJKHO OBITH 71, IJIS TOTO ITOGHI pas-
R—ye0

HOCTb MeXIy U, W ee IIpelejioM OBLIa MeHBIIe 3a4TaHHOTO ITOJIOM M-
TelbHOTO yHueyna €7

178. oxasare, 4To U, = zT”i crpemMutTcs K 1 npu HeorpaHu-
YeHHOM Bospacranuu n. Hauunas ¢ Kaxoro n abcosioTHas BeJMYM-
HA Pa3HOCTH Mexny u, ¥ 1 He mpeBoCXOgUT 107*?

179. ®yurnua v, TPHHEMAET BHAUEHHA

x 3n L4
o Hcﬂsz. 2 _ CcOST. o _C052' it ...COS?.
i e e e e BN TR i) (7 0l e
Haiitu lim v, . Kakoso JOJIFHO 5I>ITL n, BJs TOro uTobn abco-
n—yee

JIIOTHAS BENWYWHA DASHOCTH MEKIY U, H ee IIPefieioM He IIpeBoC-
xopuna 0,001? IlpuapuMaer 1y v, 3HaYeHHe CBOETO Ipefera?

I‘“ U
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180. OBmmit wieH u, NOCNEOBATENLHOCTH Uy =+, Uy =7,

LA =l 2%t =1
Ug =g Uy = '1L6’ ... IMeeT BHJI ?—, ecqIy N — HeueTHOE 4lclo,
2"+1 a3 H : -
H o ecJaH 71 — deTHoe umcsio. Hailitu lim il KarxoBo goasKHO
. n—oo

GHITE N, OJIS TOro 4TOOH PABHOCTE MEMAY U, U ee MpefesioM II0

afcomoTHOM BelMumHe He mpeBocxojmia 107%; mammoro mosou-
TensHOro uucnaa €7

4n%+41
an?42

181. MorasaTh, UTO OCHENOBATENBLHOCTE U, = NIPH Heor-

PAHMUEHHOM BOBPACTAHHM 71 CTPEeMHTCS K Ipeleny, PaBHOMY %;

MOHOTOHHO BO3pacrad. Haupnas ¢ KaxKoro n BelMYUHA %—un He

IPEeBOCXOAUT TAHHOTO IMOJOMKHUTEIRHOro Ymena €7

nz +C|:2

182. okasats, 4T0 U, = IIpH HeorpaHMUYeHHOM BO3-

pacrarmu n umeer npexen 1. Hauunas ¢ Kakoro n BeawduHAa
|1—unl He MPeBOCXOAUT TAHHOTO MOJoMuTensHoro uucna &7 Ka-
KOl XapaKTep MMeeT IIpeJelbHOe M3MeHeHue MepeMeHHOR u,?

183. ®yHKIUA v, NMPUHUMAET 3HAYEHHA OGHHOMHANBHBIX K03p-

m(m-1) m (m-1)(m-2)
GHEIHEHTOB: Uy =M, Uy S s Vg = S T
_ m(m-1){m-2)...[m—(n-1)]
ror = 1.2-3...n 2 Exta
Tfle m — IeJoe MoNoXHTeNbHoe uneno. Halirn lim v, .
n—ea

n
184, Tloxasats, uTo mocaefoBaTeNsHoCTs U, = 1+ (- 1) He mmeer

npejesia TPy HeorpaHWYeHHOM BO3PACTAHHMH 1.
185. [JokaszaTk, YTO HpPH HEOTPAHMUYEHHOM BO3PACTAHUH 71 IIO-

n

2" +(-2)

CHIEeIOBATE/ILHOCTD U, = e He MMeeT Npefena, a IocjeroBa-

2" +(-2)"

TEILHOCTE U, = HMeeT Tpefen. YeMy oH paBeH?

186. Mmeer i npeleli MOCIEL0BATEIEHOCTE!

bl sinZE
1) u, =nsin T, Bt lgrf (n>1)?

§ 1. OCHOBHbIE OMPEOE/EHUS 27

187. oxrasarh Teopemy: ecld IOCIELOBATETbHOCTH L fle st
ey Upy oee W U7, U2, .oy Uy, ... CTPEMATCH K 06IeMY Tpefeny @, TO
K TOMY ke Npefiesly CTPeMUTCA U MOCIeJOBATENIbHOCTL Ui, Uy, Usg,
U2y wees Upy Vpy o

-188. [loxasaTh TeOPEMY: eCaM TOC/TEIOBATENLHOCTE iy, Us,
sery Up, ... CTPEMUTCH K IPEeNy @, TO K TOMY e Npeeny CTPEeMHT-
oA mobas ee GeckOHeUHAs IOJIOCHENOBATENLHOCTD (HATIPHMED, Ui,
Uz, Us, ) ;

189. TlocnenoBaTELHOCTD Uy, U3, ..., Uy, ... IMeeT npegen a = 0.

. u
IMoxazarp, uro lim z:—*l =1. Yro MOXKHO cKazaTh 06 3TOM Ipeje-
n—»ca n

- Je, ecaiu @ =072 (IIpusectu mpuMepEL.)

PYHKUUN HEMPEPBLIBHOrO aprymeHTa

190. Jano y = x®. Korma x — 2, 1o y — 4. KakoBo [NOJKHO

6BITE & , YTOGEI U3 |x—2|<5 cJel0BAJIO ]y—4|<5=0,001?

2
191. Ilyers y = g—i Opu x— 2 umeem y— 2. Kaxoso
x7+1 5

JOJIKHO OBITE O, 94TOBLI U3 | x—2 I < & craepnorano ly f%| <0,1?

192. Iycrs yzzx—x’jl—). Ipu x — 3 uMeem y—->%. Kakoso

JIOJDKHO OBITE &, UTOOLI U3 |x -3 | <8 crnenosamo }%—y} <0017

193. loxasare, 4TO Sinx cTPeMHTCH K eJHHWIE NPH X — %

Kaxnm VCIOBHAM IO EeH VAOBJIETBOPATE X B OKPECTHOCTH TOYKH

= %, 9T06BI UMeNI0 MecTo HepaBeHCeTBo 1 —sinx < 0,012

1

194. IIpu HeorpaHMYEHHOM BOBPACTAHMM X DYHKIHUS ¥ = =
-~ AL

7

CTpeMHUTCs K Hymo! lim L_ - 0. Karoso Joax:Ho 6BITE N, uTo-

Nn—co .r2 +1

65l U3 |x| > N cnegoramo y <e?

a0 5
195. Ecnta x — +o0, To y = rz—é — 1. KaxiBo JOIKHO GHITEH
X

N, urobnr us |x|>N CJIeTOBAJIO |y‘1l<£?
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§ 2. BeckoHe4Hbie BEIUMMHDI,
Mpu3aHaku cyuiecTBOBaHUA npeaena

becKOHe4YHble BENUYUNHDI

196. Dysxuus u, NPUHAMAET IHAUEHHA U, =3, Uy =5,

'ug =7, .., u, =2n+1, ... Jlokasars, uT0 U, — GecKOHeUHO BOJIb-

mag BeaW4uHa npu 1 — oo. Haumnasi ¢ kakoro n BenWUHHA U, CTA-
HOBHUTCH Oonbire N7

197. NoxasaTth, 4To OOLIMI 4JeH u, j000i apHdMeTHUecKOH
[IporpeccHyu. e€CTh BelHYWHA OecKOHeuHO O0ONBOIAS IPH 11 — oo,
(Korza ona 6jme'r MOJIOMUTETBEHON ¥ Korma oTpunarensroi?) Cropa-
BeLJIMEBO JIH 3TO YTBEPIKJEHHe [Jsi [POM3BOJIBHON IeOMEeTDPHYECKOil
nporpeccun?

198. Ilpu x — 0 nmeem y =1

JKeH Y/[OBJIETBOPATE X, UTODBI MMEJIO MECTO HePABEHCTBO I y| >104?
199. lorasars, qT0 GYHKIHA U = 6ecK0Hequ BENHMKA TIPH

x — 3. Kaxum goskeH OBITh X, YTOOLI BeIHYHHA. | yl GbIJIa Goue-

e 1000‘7

200. Korma x crpemuresa ¥ 1, dyurmua y = L

(+-1)°

UYeHHO Bo3pacraeT. KaroBo goyxHOo OblTh O, 4TOOBI B3 Ix-—ll <3

L_>N=10*?

(=-1)

HeorpaHmu-

CIIeOBAJIO

201. OysrgumEa y = ﬁ Geckoneuno penuka mpu x — 0. Ka-

KUM HEepEBEHCTBAM IOJIKEeH YIOBJETBOPATH X, UTOOEI [y| GLLIO
Gonrie 1007 e,
202. TIpu x — +eo mmeem: ¥y =lgx — +eo. KakoBo moMmKHO
6rTh M, uTobn u3 x > M cneposano y >N =100? :
203, Kaxye u3 OCHOBHEIX 3JeMEHTAPHBIX QYHKIHI SBITIOTCA
QI‘paaneHHHMH BO Beeil oByacTy ux onpejeneHuA?

2
+at

204. loxasaTe, UTO GYHKOUSA Y = T orpaHuYeHa Ha BCei

YHCJIOBOH OCH.

§ 2. BECKOHEYHBIE BENMYMHSI 29

2
205. Byzer nu QyHKUHS Y = 1x = OTPaHMYeHa Ha BCeil YUCIO-
+x
Boit ock? Byjer JM oHa orpaHudeHa B HETepBaje (0, +oc) ?
2086. fsnsierca mu dynkusa y = lgsin ¥ orpanuwvenHoit Bo Beel

oﬁnac'ru ee cymectBoBanusa? Tor e Bompoc OTHOCHUTENIBHO hyHK-
Yy =lgcosx ?

207. 1) ,I[o:caaa’rb, YTo QYHKOHME y = XSinx H J = XCOSX He

OTPAHMUEHE] IPH X — co (VKA3aTh A KAXKION M3 HUX XOTS OBI 110
OJ{HO TAKOH NOCe/IOBATENBHOCTH X, MU KOTOPOH Y, — o).

2) BygyT au yxasaHHble GyHKIUHE GeCcKOHEYHO BOIBIIAME?
3) IocTpouts rpaduKy aTux QYHERITHI.

208. Tlocrpourth rpaduky OYHKIHIE f(x) = DEsiny - o f(x)=

—xsl " o
=270 Ina Kawpolt M3 aTMX QYHKIMH yxasaTh Takue IBe IO-

CIIEJOBATENBHOCTH X, M X, B8HaYeHWH x, wro lim f(.‘\‘n):oo, a

n—>co
lim £ (x;)=0.

N0
209. TIpr KaxKHX sHAUEHUAX Q q;ymmna y =a®sinx 6yuer He
OTPAHHYEHA IPH X — +o0 (x — —o)?
210. Byner nu GeckoHeuHO GOMBIIOH HeoTpaHMYeHHAH DYHKIIHA:
1) f(x)=Lcosl mpu x— 0;
+2) f(x) =xarctfx OpH x — oo}
3) f(x)=2* arcsin (sinx) npm x — +eo;
4) f(x)=(2+sinx)lgx mpu x — +w;
5) f(x) = (1 +sinx)1gx opu X — 4o ?

211. OysRUMA U, IPUHEMAET SHATCHH

_ n+l
B

n
HeoxasaTs, 9T0 U, — BeckOHEYHO Majlad BeIUYUHA IIPH 72 — oo,

i 3 4
Uy = Us :Zﬂ g =§', ceny Up

212. @YERINA u, HIDUHHMAET 3HAUEHNA

n LB
e

=4
a7

Uy ==7, g =- Ug =

1
E' Uy =%, veey U

Hoxazare, uTo u, — GECKOHETHO Malas BeNHUUHA IIPH 11 — oo,
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213. [oxkasaTh, 9TO ¥ = x—f& — 0 mpu x — 0. Kakum ycioBU-

M JOJYKeH VIOBJETBOPATH X, 4TOOBI HMejo MECTO HEPaBeHCTBO
|y|<107*?
214. IToxazars, 4TO npﬁ x—> too QyHEIHA ¥ = v‘x-&—l—\/;

crpeMuTes K Hymo. KakuM goyukHO OBITE N, uTobbr mpH x> N
Oput0 Y < E?

215, JlokasaTp, YTO eClau Ipeles (QyHKIWI f(x) IpH X — o

paBeH @, TO f(x) MOKHO IIPEICTABUTHL B BHJE CYMMBI

f(x)=a+0¢(x), rre ¢ (x) Geckomeuno Mana mpu x — co.
IlpemcTaBUTh B BUAE TAKON cyMMEI CleLyloniHe QyHKIKN:

L) et e e =1_—ﬁ
1) y=—+% 2) i 3) y TR

x®-1 ! Az +1 2

lNMpuaHaku cyuiecTBOBaHUg npegena

216*. OyEKknus U, IPUHUMAET BHATCHUA

=1 T Sk PP S e SEREN

ITokasarb, 4YTo U, CTpeMHTCA K HEKOTOPOMY TIpefiely MpH
n — oo,

Uy

217. OYyHKUNA U, IPUHAMaET SHATCHUA

LU, SN byl 2t 1
U =g M =gt YS g Seap Sagrgae
g 1 -
vey un = 2+——2.4 +-"+—F2'4'...-2n'-

MoxazaTe, uTo U, CTPeMATCHA K HEKOTOPOMY Ipeieny IpH
n— o,

218. JloxazaTs TeopeMy: 7

Eenu pasHoeTs MeXIy ABYMs (YHKIMAME IPH OLHOM B TOM e
HBMeHEeHWH He3aBHCHMOM MepeMeHHOH OecroHeuHO Mana, HpHIEM
omHa U3 GYHKIMH BO3pacTaer, Apyras ybeiBaer, To ofe cTpeMATCA K
OZHOMY W TOMY e IIpenesny.

219. Jlamsr gBa umexa uUg U Vg (uo <vo). YeHEI TOCJENORA-

TeMbHOCTeH U, U U, 3a5a0Tca GopMyIaMu

Uy +ug _ ug+2u = iUy, =ty
== IS e b iy SRSy e,
U Une U, 1120, 4
BOOOIIe U, = "lznl,vn= =3 e

§ 3. HEMPEPIBHBIE OYHKUMN | 31

Jokxasars Ha OCHOBe TeOpeMEI, anBeJJ;eHHoxL»'I B IpeAnIayiieil 3a-
Aade, 4To obe IOCTeLOBATENLHOCTH U, U U, CTPEMATCH K OTHOMY U
TOMY JKe Iperesy, BAKIIUeHHOMY MEXAY g U Dg.

220. Mana moCTIe0BaTeIEHOCTE YHCEN iy, r

U = \/E, Uy = O sivues u, =ﬂ/6‘+un_1 SeE vy

HokasaTs, 9TO Ta MOCHAeAOBATENLHOCTS MMEeT Ipefes, H HalTh
ero.

§ 3. HenpepbiBHble q:;yTKuMH

221. OyurIuA y onpeieseHA CHeIYVIONIEM QBpaA3OM:

y=0 npn x < 0;
y=x upn0£ﬁ<1;
y=-x%+4x -2 Tpu 1< x<3;

y=4-x npnng.
Byzer siu ara pyHKIUSA HempephIBHOH?

222. Tpu nuIMHAPaA, PAZWYCHl OCHOBAHWN KOTODBIX COOTBETCT-
BeHHO PaBHHl 3, 2 U 1 M, a BEICOTEI o,n;uHaROE{H M paBHBI H M, IIO-
CTABJEHEl IPYT Ha Jpyra. BeIpasuTh mionagk MONEPeyHOro CeYeHus
IOJIyYMBIIErocA Tela Kak (PyHKIHIO PAcCTOAHMA CeUeHHA OT HUK-
Hero OCHOBAHUSA HUMHEro IWJAHHZpa. Byxer ju sTa QyHKIHS He-
npepelBHOH? ITOCTPORTE ee rpaduk. r

=l i
223. IIyers f(x) el {x +1, ecan X

3~ax2, ecnu x > 1.
Ilpu kakom BeIGOpe umena a dyrxmusa f(x) bynefr HelpephIBHOI?

(ITocTpouTs ee rpaduk.) L
-2sinx, ecan x < -m/2
224. TIyers f(x): Asinx + B, ecan tm/2 < x < 1/2,
cos X, ecnm x = m/2.

Homobpare uncaa A u B Tak, 4To6bI (BYHRIMA f' (x) Orlna Hempe-
PBIBHOH; TIOCTPOHUTE ee TpaduK. ‘
225. B KaKHMX TOYKAX TEPIAT PaspHIBEI ?)YHKLIHH y=—1n

1
(,r+2)2

HUIY B HOBeAeHUM 8TUX QYHKIHE BOIH3N TO'-ITR paspsiBa.

x=-2
? IlocTpouTs rpaduku 06emx GyHKumii. BRIACHUTE paa-

y:

e ————— !
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2
226. ®yaKOUA f(x) = x3_1 He ompefeneHa npd x = 1. Kaxum
T

JONYKHO ORITH 3HAUEHHE f(l), gTOOBI JOOIpefie/ieHHad 9TUM 3HaUe-

HHeM QYHKIMA cTaja HelpepblBHON mpu x =17
sin x
X

227. Kaxoro poma paspelBbl HMeOT QYHKIUH [ = u

y =<8L ppy x =0? Ykasars xapaKkTep rpadHKOB 9THX GyHKIMHE
x

B OKpecTHOCTSX Touk® X = 0.
228. WccnemoRaTh HENPEepPLIBHOCTE (ZDYHKIHM, 3aTaHHOH Tak:

1= @ opu x#0, y=0 npm x=0. ITocTpours rpadgux sroi

QYHKIHH,
229. CKoIpKO TOUeK paspriBa (A Karoro poga) mMeeT yHKIHA

y= Eﬂ‘? IlocTpouTs ee TpaduK.

230. DOysxoua y:arctg% He ompenenenas B Touke x =0.

MosKHO JI TaK JAoOIpefeuTs MyHKIH0 [ (x) B Touke x = 0, 4TOOBI

$YHKOHA cTaja HenmpepwlBHOW B 8To# Toure? IlocTpours rpadux
310l PYHKIHH.
231. VcerenoBaTh HeMPePEIBHOCTE QYHKINY, ONpe/eIeHHOH TaK:
SR 7 i
f(x) =sing— mpu x # 0, Vf(O) i
TlocTpouTs rpaduk 9Tol GQYHKIAH.

232. IMocTpouTk rpaduk GYEKOAA | ( ) sm% Karoe sHa-

UeHNIe NOJIXHO HUMETh f(O), uTo0bLl (PYHKIHA f( ) Oria Be3le He-

TMPePLIBHOK?

1
1
1+2%

PasphIB MepBOro poja. IlocTpouTs CXeMaTHIHO Tpadur oToH QYHK-
oW B OKpecTHOCTH TOYKH x = 0.

umMeeT B Touke x =0

233. [loxasarh, 9To QYyHKOHSA Y =

1

_ol-
234. VcenemoBaTh XapakTep paspbia QyHKONR Y = 2 g

B
rouke x =1. MoxHO nH Tak ONpefeNuTh Yy OpH X =1, 9TOOH
(YHKLHS cTajla HellpepsIBHONW npu x =17
1
2r-1
a5
2%+1

235. WccaenoBaTh XapakTep pPaspbiBa (QYHROHH Y = B

Touxe x = 0.

§ 3. HEMPEPBIBHLIE ®YHKLIMA 33

236. @ysruus (:c) ompezeseHa cleqylmuM o6pasom:

LY

£(2) = (x +1)2 [“" ”] mpu x % 0 u /(0)=0.

HoxasaTs, uTo B uHTepBame -2 < x < 2 dbyHEKOUA f(x) TIPHHH-
MaeT Bce Oe3 MCKIIIOUEHHS SHAYEHHS, COfepiKaiiuecsd Mexny [ (—2)
n f (2), M 4TO OHA BeCe JKe paspriBHA (B Kakoil Toure?). IlocTPONUTHL
ee rpad UK.

ot
1424

237. UccnenoBaTh HeNPEPLIBHOCTE ZYHKIUH U = . Brisic-

HUTHL XapaxTep ee rpaduKa.

238. @yEKOUA ompefesyieHa TaAK: eclIi X — PAalHOHAILHOEe YHUCIO,
TO f(x) =0; ecnu x — yUppamMoHANBbHOE YHCIO, TO f(x) = x. Ilpm
KAKOM BHAUEeHWHW X 9Ta PYHKIUS HelpephiBHA?

239. HcenenopaTh HePepPEIBHOCTL H IIOCTPOUTE rpad ik HyHKIHAN:

Dy=x-[h Dy=dm 3y=(1)

[Pyaxnua [x] paBHA HAMOONBIIEMY [EJOMY YHCIY, HE ITPEBOCXO-

gamemy x (em. sagauy 59).]
240. Ucnons3ys cBOHCTBA HENPepPHIBHBIX ()WWHKIWI, yOeIuThCA

B TOM, 4TO YpaBHeHUe x° —8x =1 uMeer mo MeHBIIell Mepe OXHH
KOpeHb, 3aKJIUeHHBIR Mexny 1 a 2.

241*, TlokasaTh, 4TO: a) MHOTOYJIeH HEUETHOM CTemeHH HMeeT
II0 MeHBINe# Mepe OAMH MelCTBATENBHBIH KOpeHL; 0) MHOTOUYIeH
YeTHOM CTelleHH HMeeT II0 MeHbIlell Mepe ABa AeHCTBUTENLHEIX
KOpPHA, €CJU OH NPUHWUMAeT XOoTdA OBl OXHO 3HAYEHHe, IIPOTHBOIIO-
JIOMKHOE 10 3HAKY Ko3(hhUUUeHTy IPH ero cTaplieM YJieHe.

242. TIokasaTk, 9To ypaBHeHHMe x-2% =1 wuMeeT mo MeHbIIeH
Mepe OJHH NOJIOKHTEIbHEIT KOPeHb, He npeBocxoaanimi 1.

243. TlokasaTh, 4TOo ypaBHeHHe X =asinx+b, toge O0<x <1,
b >0, uMeeT 10 MeHBIIeH Mepe ONUH TOJOMKHTENLHBIH KOpPeHB #
HPUTOM He IIPeBocxXoasiiuil b + a.

i i el a3
x—Ahy  x-ky ' x—Ag

244%. TlorasaTk, YTO ypaBHeHUe — 05 The

a, >0, a; >0, ag>0 u A <Ay <Ay, HMeeT JBa JEHCTBUTEIE-

HEIX KODHS, 3aKJIOUeHHEIX B unTepsanax (Ay, Ay) m (A, Ag).

2—-1489
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§ 4. HaxoxpeHue npenenos.
CpaBHeHMe 6eCKOHEe4YHO ManbiX

DOYHKLMN LENOYUCNEHHOro aprymenTta

B zamauax 245H267 HaHlTH Hpelesnsl.

()'1+1)z
245, lim 21, 246. lim —
n—yes T : n—es 2n°
3 3
pAT. i s 248, lim 22-100n%+1
n—es (n+1)’ +(n-1) n—ee 100n%+15n
249. lim M 250. lim ("_J'i.u
n—see 0,0012%-100n" +1 n—ee (n+1)' +(n-1)*
={n-1 3 3 Ly
251. lim MTLL)T 252. lim Y2t2n-l
n—ee (2n+1) +(n-1) n—yes T2 ‘
2
V—z_ (w}n2+1+n)
253. lim 22, 254, lim .
n—ee Atl n—e Yn+1

255 Iim vr13—2112+1+3Jn4+1
oo Ym0 46n5+2 -YnT+3n%+1

256, lim Y2t+2=3n41 257. lim —2!

"ne Yptia-Vndr1 "noes (nA1)-nl”
. (n+2)te(n+1)! . (n+2)t(n+1)!
anB: ,fl_r,i, (B estivay 259',}5& (n+2)t~(n+1)1°

s

T

260. lim ———2-. 261. lim -L-(1+2+3+...4+n).

Ao b +— Nesos 1L

262. lim (M_i) 263. lim (142+3—4+...—2n]‘

AR n+2 2 s S8

* o I s 1
i ,}:“EQ(H 23" *m)n)'

Aplapbrt i coa § s BY
- iﬂ‘i(l EREE T 1)(2n+1))
1
266. lim 2L, 267. lim 22-L.
n—ee 2" +1 : N 5w g

§ 4. HAXOXOEHWE NPEAENOB

2

OYyHKUMSE HENPEPBLIBHOTO aprymenTa

B sagauax 268-304 maliTu npefessi.

268. lim %5 269. lim [———x3*3x+1 +1J.
r—2 x°-3 2—0 x—4
270. lim ~£. 271, lim —%-3
x>l 7% vz 2rix?el”
979, lim X.=2x+1 273. lim % ®+3x%+2x
x—1  xT-x x—-2  x°~x-6
G Y
274. lim (xg# 275, hm E;xa—l )
Lo | x“=1 x——>— Bx“-bx+1

976. lim —£2=2 277 lim [_1._*

x—1 xs—xz—x+1 x—1 Lo

278. lim e .
x—2 x(x 2) x°—3x+2

279. lim 2“‘2 +——2x ?
x—1 | x%-5x+4 3(x~—3x+2)

4 e
280. lim x—n—ll- (m u n — uensle yucia).

e

x—1 x" -
3
281. linl — &tz 282, lim —=5z
f£—yoo X —3x°+1 r—ow X°—38x+1
. P | 1-x-3x°
283.2_1)11 S 284. lim L
ca xr—oo 14+x°+3x
285. lim [ x’ —x]. 286. lim |2 - =
x—yo0 L x°+1 x—y00 2x2-1 2x+l
987 lim |32 _ (22-1)(8x2+x+2)
SEalkn 2 +1 dx2 3
E 10 10 10
. (x41)7 H{x+2) 7 k(2 +100)
288. lim (
CEES z 01019
! [.2 (282,
289, lim Yotz 390, lim Y tiova il
X—r+co x+x—x X0 4x4+1 3 4 +1
291, lim Jx+8:¥2:%1 999 yi xte3 Va4
x—toe %‘xs+x7+1—x xX—yee 27 +1 :
: 2
293, lim Yirz'-1 294, lim Y1£-l
x—0 £ x—0 x
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2
295, lim “XALL 296, lim Y212
x—0 yx%+16-4 PR

297. lim =Y 298. lim Yith=Vx
r1 x-1 E—0 B4
299, lim Yltx'-l 800]1im L=V
x—0 % x—0 =

. Jxb-ab
301. il_r)zz -—-xe ﬁaf (a > b).

302. lim @- 7l ¥ M — ILeJkle YHciaa).
1 Yx-1 ( )

303%, lim Y Y-aw oy g VTee® Vaea?
x—0 Yekrs x—s1 x=1

305. Kax HMa3MeHAWTCHA KOPHH KBAAPATHOTO YPaBHEHHSA ax® +

+bx+e=0, ®Rorma b W ¢ COXPAHAIOT TIOCTOSHHEIC 3HAYEHHSA

(b # 0), a BeJIMYUHA ¢ CTPeMHUTCH K Hymo?

B zagauax 306—378 maliTu npemensl.

306. lim (Jx—+5— JZ) 307. lim (\/xﬂ e 1J.

x—300 x—ye0
308. lim [\/xz i x]*). 309. lim x (w/xz s x).
: x—t x—too

?;10. xljﬁ_}m (\/(x +a)(x+b)- x).

311. lim [sz By 2 —7x+3J.

x—t
312. i §}x+12 -#x—lz .
tim (e -4
3
313. lim xz[\fx3+1—\/x3—1J.
X—>o0
314. lim Sinsxc 315, lim £,
xg | F 0 X
316 . lim Snox 317, lim £2%

x—s0 Sinpx Y0 SR

*) B mpumepax, Tae yKazaHO ¥ — foo, CIIeAYET OTHeNBLHO PACCMATPHBATEL CIIY-

HAH X — +% H X — —o9,
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s n
. Sin (ol
318. lim —(—l (n u m — 1eble MOMOKATENLHEIE YHCA).

0—0 (sina)”
319. lim .ZL:;WJE.&. 320_ lim 2x-arcsinx-
x—0 X r—0 2xtarctgx
321y limlasese 322, lim lzcos’x
x—=0 x y_sp ¥sin2x
323. lim . 324, lim ltsinx-cosx
a—0 (I»cosu)z 450 1—sinx—cosx
ot It 2
325, lim fEesing 826, lim —4=ooso)
o0 i _ 0—0 tg? a—sin® o
327. lim (L —-L) 328 liy Lsinx,
fm (ks ) 28 (3
329. lim 8L 330. lim Sindz,
x—>-;5 "’(l—aain.x:)2 x—sq ©082x
331. lim (g-x) tgx. 832 lim Sno,
x->»’2i (o2 | A
2
dim (1-2)tg = im (sin¥:2 g7 )
333 ilgi (1 z)tg S " 334. ;JL_r)r; (sm S !
335. lim s it 336. lim Si.n(x—%)
x— % DL : 2 g—cosx‘
1= &inis
By e e 338. lim (Z’xtgx— i),
X—T COBE(COST*SIBI) x%l:,f‘ Cosx
gdgl e geelae) e LT
x>0 i x>0 x
i —sin (a— TR
341, lim St stn(as) g, g sintaosintp
20 tg(a+x)-tg (a-x) al_I)IE o2 _p2
343. lim sin(a+2h)-2sin(a+h)+sina
" k0 r? '
344 lim tg(a+2h)72tg(a+h)+tga
" h—0 1? ’
345. lim _.‘/._E_.L— \_‘12“305’5_ 346. lim V1+sinx-+/1-sinx ?
x—0 sin” x x—0 tgx
347. lim V1+xsinx—+/cos2x ‘ 348. lim 1—cos x+/cos 2x T
x—0 tgzé,f P 22 %
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gioy tip AavEss i leinBy g ne i —-—JE““““"S”‘.
x—0 Jl—amsian—Jhamtg 2x -1 :c+1
L : £
351. lim (m) " 352. lim (1 t)
Ll L 354. li ER.
353. 1 (1+2). lim (1 2],
x+l
355. lim (x+) . 356. lim ( )3
x—yee \TT x—oe
: 2 . 41 \*
357. xh_I,r:c [x:,i) . 358. xl—1>n4_}m (.?‘xﬁl) ;
359. lim (2xt1), 360. lim 1+
x—>too V21 o0 %
2 x
: 157 : x2—2x+1J
361. lim (L+1] . 362. lim [——x2_4x+2
[
363. lim (1 + sin x)", 364. lim (1+tg? vz .
x—0 x—0
1 ~1
65, {itm 366, o et 2] lna
x—0 & x—0
. . lnx-1
367. ;1_1& {x[ln(x+a)—lnx]}. 368. :lcl._!g e
im 2=l avo. [im . 2=1
3'69. J{Eﬁ] h ° . x>0 32
' xz_
871. lim £=¢, 372%. lim £ %%
x—1 *-1 r—0 X
) ¥ 7% ! esinh_esinx
373. lim £—%—. 374. lim £¥————,
x¥—( SInX x—0 &
ax x 2L
375. lim £==¢ 376. lim x(e‘ -1],
x—0 x X—yeo
377. lim (chx-shx).- 378. lim thx.
X— too Xx— too

B zagauax 379-401 maiiTu opepesl.

379, 1im "

OT,ZEEJT}:HO paccMoTpeTrh cay4dau, Korga n
x=o0 x"+A

ecTh: 1) Iesoe HOJOMMTENBHOE UYHCIO, 2) Lenoe OTPHIlaTeNLHOe
YHCI0, 3) HYAB.
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Xx—teo

380. lim x(\/xz +yxt +1 —xﬁ).

381. lim - (¢>0). 382, lim 22 (55 0).

x—too a¥+1 x—te gt +a "

:383_ lim Sinx : 384. lim arctgx'
ye x—3ea ¥

385. lim Xisinx 386. lim Aarcsinx

x-yoo XHCOSX ' x—1  tehE 9
387. lim sin(a+3h)—3sin(a+2h)+3sin(a+h)—sina;
h—0 h®
388. lim tg* x[JZsm x+3smx+4 \/sm x+631nx+2]
x5
2 p :
= i : :
389. lim —M—). 390%, lim [cos—cos— cos——J
x—0 x n—yeo 2 ! 4 28
391. lim x2(1—cosl). 392. lim (cos4x+1—'c6sﬂ).
x—roo & x—o0

393*, lim x(arctg 2+l —“—)
L—yoo 4

394. lim x(arctgx—'l -—arctg‘——) 395*, lim M‘«g{;‘“—-m.
X0 x—0 x

x
396. lim [1+J—J (n > 0).
xﬂ

X—>+oo

397*. lim (cos x)ﬂ"' !

x—0

. J]ﬂ_. &
398. lim lnc_gsx_ 399. lim (Sn;x)x—sinx p

*»—0 =x x—0

1 T
400. lim (cosx + sin x)x 401. lim (cosx + asin ba)
x—0 x—0

CpasHeHne GECKOHEYHO Manbix

402. BeckoHeYHO Majnas BeJIMUMHA 4, IPHHUMAET 3HATCHUS

o, : 1
u =1, u2~%, ug = 3, neny Uy = oy ey

a GecKOHeuHO Maasg BeJIMYHHA Uy, — COOTBETCTBEHHO 3HAUEHUS

1

Uy =1, Uy = m, o

1 b =
E, Ua—m‘, ey Up =

- CpaBHUTE U, U U,; KAKad WX HAX BBLICIIETO MOPAIKA MAJoCTH?

403. PyHKUNA U, OPUHUMAET 3HATCSHS

nt-1

3 LAE8 =
u1=0, ug_—g, U3—ﬁ‘, R TR
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a (IJYHKHHH U, — COOTBETCTBEHHO 3HAUEHHA

2
=5 ) _no+1
Uy =2, Uy ==, v3_27, ey Uy = 5 e

CpaBHATH 8TH GECKOHEYHO MaJible BETHMYHHEL.
404. BeckoHeUHO MAajIaf BeIHUYHHA 1, IPUHUMAET 3HAYEHHHA

=1 —2 o=l
uy =0, uy Ses Ug =g ey Uy = SER
a OeCKOHeUYHO MaJjiad BeJllH4HHA U, — COOTBETCTBEHHO 3HAYECHHHA
S = _ 2n+]
v; =8, Uy =32 V8T g s Up =T g o

yﬁe,I[HTBCH B TOM, UTO U, U U, — DecKOHEYHO Majkle OJHOr0 nopang-
Ka, HO HEeaKBHUBaJlleHTHEIE.

405. Ilpun x —> 1 GyHKIEN y = 1+—§ ny=1- Jx Gecxomeuno

Manbl. ROTOPE.H ¥3 HUX BhICIIEr'O mopsaaxKa MajaocTH?
406. ana ¢yEkums y = x° . IloxasaTk, 9TO Ay u Ax mpm
Ax — 0 m opu x # 0 aBxsOTCS OeCKOHEYHO MAJBIMH OJHOTO TIO-

psgxa. IIposepuTs, uTto pu x = 0 BenwuwmHa Ay OecKOHEUHO Ma-

nasi Gojee BHICOKOTO IopAnkKa, wemM Ax . TIpm KakoM 3HAYeHUH X
npupamenna Ax # Ay 6yayT SKBUBAJEHTHBIMH?

407. Y6egursest B TOM, 4TO UpH X — 1 OGecKOHEUHO Majble Be-

aumamesl 1-x 1 1-%x 6yxyr ogmoro mopamxa MamocTH. Bygyr am
OHH DKBHBANCHTHEIMHT?

408. IIyers x — 0. Torga va + x? —Ja (a > O) bymer Gecko-

HEeYHO MaJsioil BenuuuHOoil. OnpegenuTh HOPANOK €€ OTHOCHTEJIRHO X.

409. OnpemenuTh NOPANOK OTHOCHTeABHO X GQyHRUUU, GecKo-
HeuHO maJyoi upu x — 0:

x(:c+1 710
2) Yx% -Jx; 8 dYpe=——
) ) 14 \[_ ’ ) 2+
' [ 2

410. DokazaTe, YTO IpUpalIeHAd QYHKIHHE U = ayx H v = bx
npu x >0 u npu obmem mpupawennu Ax — 0 Syayr ogHoro mo-
psxKa MajocTH. IlpH KaxoM 3HAUYeHHH X OHH OYIYT SKBHBAJNEHT-
HEIMHE (@ ¥ b OTIMYHEBI OT HYJHA).

411. ITokazars, yTo NpH X — 1 GECKOHEYHO MAaJble BEJIHIHHBI

1) x* +1000x>

1-x u a(l - *’Jx), roe a# 0 u kB — meloe MONOMKUTENbHOE UUCIIO,

Gyayr ofHoro mopsjka majocty. Ilpy KakoMm sHaueHUH a OHH OyAyT
OKBHUBAJIEHTHBIMH?

§ 4. HAXOXOEHWE MPENESIOB 41

412. [TokasaTs, 9YTO IpH X — % dyHKIEM secx—tgx u M- 2x

OyAyT GecKOHEUHO MAJEIMH OJHOTO HOPALKA. BynyT n1u oEm BKBH-
BAJNEHTHLIMHA?

413. [oxasaTh, 9To npu x — 0 GeCKOHEUHO MaJbie BeJHUHHBI
9% = L
e” —e” u sin2x - sin x 6yAyT SKBUBAJNCHTHBIMI.
414. Onpefe/uTE NOPSAZOK OTHOCHTENHHO X (YHKIUH, Gecko-
HEeYHO Majoi mpu x — 0:

1) 3.‘41-%%/—;1- 2) ‘/1+2x_1__\/—. 3) eﬁ—l; 4) esinrul;
5) ln(1+ xsmx) 6) V1+ 2% tg2x s 7y e — cosx;
2

8) e* —cosx; . 9) cosx—¥cosx; 10) sin(«/l+x—l);

11) ln(I + x2) - 2%’(@“’ - 1)2 : 12) arcsin(wM T at - 2).

HekoTopbie reomeTpuyeckue zagayn

415. Jlan mpaBUALHEI TPeyroNLHHK CO CTOPOHON @; U3 TpEx
BBEICOT €I'0 CTPOMTCS HOBBIH NPABHIBHEIN TPEyTrO/bHUE U TaK 71 pas.
Haiite mpefies cyMMel mJiomtazielt BceX TPeYTONIBHHKOB IPU 71 — o

416. B kpyr pasumyca R BnMcaH KBagpar, B KBaApaT BIHCAaH
KPYyT, B 9TOT KPYr ONATH BIIMCAH KBAJpAT M Tak n pas. Haiitu npe-
Mesl CYMMBI TIOLIAZel BeeX KPYToB U Ipejesl CYMMEI ILIolnajeil Bce
KBaJpaToB IIPH 71 — oo,

417. B paBHOGe/PEHHBIN NPAMOYTONBHEIH TPEYTONBHWK, GCHO-
BaHUe KOTOPOro pa3buTo Ha 2n paBHBIX uacTei, BIMCAHA CTYIEHUA-
Tag ¢urypa (puc. 5). Mokasars, 4TO IPU HEOrPAHMUEHHO BO3PAC-
TAKIIEeM /7 PABHOCTh Mejy MJIONIATEI0 TPeYroIbHIKA U MIIOIIALLI0
CTymeHuaTo# (GUrypel HecKoHeUHO Maja.

418. B paBHOGeIPEHHOM NDPSIMOYIOJBHOM TPEYTOJBHHKe, KATeT
KOTOPOTO PaBeH @, TUIIOTEHY3a PasielleHa Ha /I PaBHBIX UacTell u ua
TOYEK JeNeHUsI IPOBeNeHBl NpPAMbIE, NapaielbEbe KATeTaM. IIpn
aToM nojy4daercsd JdomaHas AKLMNOP@RTB (puc. 6). lausa sroi
ToMaHO# npu n060M 1 paBHa 2@, SHAUUT U MPeeN ee IIMHE PABEH
2a. Ho, ¢ mpyroii cTOPOHBEI, NP HEOTPAHHYEHHOM BOBPACTAHUH 7
JIoMaHad HEOTPAHHYEHHO NPHOMHMMKAETCH K THIOTEHY3e TPEeyroib-
HuKa. CiefoBaTeNbHO, [IMHA THIOTEHYEH DABHA CyMMe [AJIMH Kare-
ToB. HaliTi ommbKy B paccysxaeHmH.
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419. Otpe3ok AB JUTHHBL ¢ pa3leNeH 7 TOYKAMH Ha PABHBIE YacTH, W 13

THX TOUEK NIPOBENCHDI Iy O YFIaMH —— (puc. 7). Haifri npenen juinnsl

HOIYy4HBILEHCA JOMAHON JNHHHH TPH HEOTPAHMYEHHOM BO3PACTAHUH 11,
CpaBHHMTE € pe3y/IbTaTOM NpeIbIoyLIeii 3aaam.

420. Otpesok AB ANMHE! ¢ pasieneH Ha n paBHBIX Yacteil. Ha kaxmom
HACTH'IHOM omeéke‘npcmoeaa Jlyra OKPYHOCTH, paBHasi — pajman (pHc.
8). Haiitu mpenesn ONHHBL NOXyYHBIIEHCS JIMHUKM MpH n — oo . Kak u3me-
HHUTCS PEe3yNbTaT, €CNIM Ha KakAOM 4YacTHYHOM OTpe3ke Oy[eT CTpOUTHCH
NOTYOKPY>KHOCTB? '

421. OKpy>KHOCTD paﬂnyba R pasnenena n toaxamn My, Mo, ... ... , M, Ha
paBHble 4acTH. M3 kakio# Takoil Touku MpoBeACHa Jiyra OKPYIKIOCTH pa-
IMyca 1 10 TIEPECEYEHNA ¢ yTaMH, TOCTPOSHHBIMH B COCEHMX TOMKAX (pHC.
9). Haifty npenen Qmune!, NoxydHBIHeics 3aMKHYTOMN JIMHUN [TPH HEOTPaHH-
YEHHOM BO3PACTaHHH 1. J

422. Jipa xpyra ¢ paguycamu R u r (R > r) KacaioTcs B Hauaje KoopIm-
HaT ocu QY u pacnonoxeHsl npasee Hee (puc. 10). Kakoro nopsjka, oTHoCH-
TenbHO x OpH x — 0 6ynyr GeckoHeyHO Manmblii OTpe3oK M M ' u Gecko-
HEYHO MaJkli yroa o 7

423. lleHTp OKpY/KHOCTH COGIMHEH OTpe3koM mnpamoit OP ¢ Toukoii P,
nexaluett BHe okpyxHocTH. M3 Touku P mpoBeieHa kacatelbHas PT K Ok-
PY;KHOCTH M M3 TO9KM T omymeH nepnenauxyniap TN na npamyio OP. Hoka-
3aTh, 4TO 0Tpe3ku AP n AN, rae A — Touka nepeceueHus npsmMoi. OP ¢ ok-
PYHHOCTBH, — 3KBUBAJIEHTHBIE OECKOHEUHO MaJlbie npu Bl ==

424. B KOHEYHEIX U B cpeaHell TouKax Iyru AB OKpYKHOCTH NPOBEIeHE!
KacarelbHbIE M TOYKH A U B cOeIMHEHDbI xop,io‘ﬁ. JoxaszaTs, YTO OTHOLISHHE
miowaaeii obpazopaBuIAXCA OPU 3TOM ABYX TPEYTONLHUKOE CTpemurcd Kk 4
NpH HEOTPAHHIEHHOM YMEHBLIEHUN JyTH AB. :

'§ 4. HAXOXIEHHE [PEJIENOB | 4

Pue. 9 ‘ Pue. 10

BoluucnuTenbHbI e 3a£{av{u

425. HcXoas W3 3KBHBAJICHTHOCTH MPH x —> 0 QLyuKunﬁ l+x-1n

< %, BBIYHCIHTH NPHOTHAEHHO: ‘

2
DV105;  2)4912; ' 3)+3260; |
4) 41632 ;" 5 Jo31; ' 6) Jo,021 . ‘

426. Tlokazars, uto pH x — 0 GyHKUMH { l+‘x -1wu f — 5KBHBa-

NEHTHBIE GeCKOHEUHO Manble. Bocronszoarscs 31‘14114 JUTA NpUOITIKEHHOTD
BBIYHCIEHHUS KOPHE#:

1) ¥1047 ; 2) ¥8144; 11 4) RI1080 .
427. HWcnome30BaTh SKBHBATEHTHOCTD ]n(l-i-x)| Hxmopy x— 0 mis

NPHOTIKEHHOTO BbIYHCICHUA HATYPATHHEIX norapuﬂ)MOB CEAYIOIHX YH-
cen 1501 102512,
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NMpouaBopaHasa u pgudppeperHymnan.
AnddepeHumnanbHoe UCYUCTEHUE

§ 1. NpousBogHas.
CkopocTh uaMeHeHus QyHKUUK

HekoTopble 3agaym GU3INKNK

428. Jlamo ypaBHeHWe UPAMOJMHEHHOTO J[BMIKEHHA TOTKH!
s = 5t + 6. OnpemenuTh CPeLHION CKOPOCTH IBUIKEHMS: 2) 3a TepBhle
6 cexymn, 0) 50 IPOMeXKYyTOK BpeMeHH OT KOHIA 3-it mo kKomma 6-if
CEeKYHIHI.

429. Touxa M ynansiercs OT HENOINBHM(HOH TouKM A Tak, 4TO
pacerosgame AM pacTeT NPOIOPLIUOHANLHO KBAJAPATY BPEeMeHH. ITo
HCeTeYeHUH 2 MHH OT Hauaja IBMIKeHUdA paccrosgaue AM paBHSIIOCH
12 M. HaiiTi CpeJHIOI CKOPOCThH ABHIKEHHA: 4) 3a IepBble O MHH,
6) 3a MPOMeXKYTOK BpeMeHH oT t =4 MuH J0 t =7 MHH, B) 3a mpo-
MEXKyTOK BpeMeHH oT f ={; 10 I = 1.
§'-
t

HaiiTi cpefHIOl0 CKOPOCTH ABHIKEHUSA 3a NMPOMeXYTOK BpeMeHH
or t =4 mo t =4+At, momarast At =2; 1; 0,1; 0,03.

= ) 3
430. Tamo ypasHeHHe IPAMOIMHEAHOr0 ABMKEHHA: § = 1" +

2
431. CrobogHO majalpllee TeI0 ABHMKETCA IO 3aKOHY § = %—,

rge g(=9,8 m/c?) ecTh yckopenme cmibl Tsixectn. Haditu cpen-
HIOI0 CKODOCTh IBHIKeHHs 3a IPOMEXKYTOK BpeMeHH oT ¢ =15 ¢ Ko
(t+At) ¢, monarag At =1 e; 0,1¢; 0,05¢; 0,001 ¢; HAlTH CKO-
poCTh MAfAl0IIero TeJa B KOHIE 5-fi CeKYHIBI, B KOHIE 10-ii cerys-
au1. TlonyauTs GopMyny AIS CKOPOCTH MAJAIOIEro Tejla mas aobo-
ro MOMeHTa BpeMeHH {.

432. MMeercst TOHKHH HeoAHOPOJHBIH crepxeHb AB. JinuHa ero
L = 20 cm. Maceca oTpesra AM pacrerT NPONOPIHOHANEHO KBAAPATY
pacerosHUA TOUYKM M oT TOUKM A, IPHYEM HM3BECTHO, UTO Macca

s

§ 1. NMPOM3BOAHAS. CKOPOCTb UBMEHEHWA DYHKLIUK 45

orpeska AM =2 em paBHa 8 r. Hafitn: a) cpegHIon JIUHEHHYIO
ILJIOTHOCTL OTpesKa crepikHa AM =2 cm; 0) CpegHIOK JIUHEHHYIO
IJIOTHOCTE BCETO CTEPXKHS; B) MJIOTHOCTE CTENKHSA B Touxke M.

433. B ToEKOM HeomHOpomHOM cTep:He AB mmmuo# 30 cM Mac-
ca (B rpamMMax) pacipejiejieHa [0 3aKOHY M = 31% + 51, rme [ — mmu-
HA YACTH CTEP)KHA, oTcuuThIiBaeMas oT Touku A. Hafitu: 1) cpen-
HIOK IWHEHHYI0 IJIOTHOCThH CTEPXKHA; 2) NHHeHHYIO NJIOTHOCTE: a) B
TOYKe, OTCTOALIEH OT TOUYKM A Ha paccrosgHum ! =5 cm, 6) B camoil
TouKe A, B) B-KOHIIE CTEPIKHA.

434. Kommuectro Tenyna § (B mEoynax), HeoOXOLUMOro IJIA HA-
rpesaHus 1 Kr Boge! ot 0 mo £°C, oupepensiercs Gopmynoit

Q = 4186,8(¢ + 0,00002¢2 + 0,0000003¢° ).
BLIUHCIUTS TelJI0eMKOCTS BOLBL Js ¢ = 30°, #=100°.

435%, YriaoBy0 CKOPOCTh PABHOMEPHOI'O BpAIleHMs OIIPenessroT
KaK OTHOIIEHFE YIJa MMOBOPOTA K COOTBETCTBYIOIIEMY IIPOMEXKYTKY
BpeMeHH. [laTh OIpefesieHHe YIJIOBOH CKODOCTH HepaBHOMEPHOTO
BPAIleHUA.

436. Ecou 6bI mporlecc pagHOaAKTHBHOIO paclaja IPOTeKas paB-
HOMEPHO, TO IIOJ CKOPOCTHIO PACIIAZA CJIeZOBA0 OBl MOHUMATH KO-
JHUYEeCTBO BelllecTBAa, PpasJOXKHBIIerocd B eIWHUIY BpeMenum. Ha
caMoM [ejie IpoIece IPOTeKaeT HepaBHOMEpHO. [aTh omnpepeseHHe
CKOPOCTH PAJZHOAKTHBHOI'O pacmaza.

437. Cuna NOCTOAHHOTO TOKA ONpefendeTcd Kak KOJHYEecTBO
BIEKTPHYUECTBa, IPOTEKAIIee Uepes IIoNepedHoe CeUeHHe ITPOBOJHU-
Ka B eJUHHIY BpeMeHH. [[aTh onpefiefieHne CHIIBI TIePEMEHHOTO TOKA.

438. Tepmuueckum KoahHINEHTOM ITHHEHHOTO pacIINpeHHA
CTEePHA Ha3BIBAIOT npnpameHue eAUHUIILI €ero ANHHBI IPH IIOBBIIIIE-
HHU TeMmepaTypsl Ha 1°C, eciu NpPeAIooMKUTE PABHOMEPHOCTE TEll-
JoBoro pacmmpeRns. Ha camom ke [ene mporecc IpoTeKaeT Hepas-
HomMepHo. Ilyers [ = f(t), e [ — pnuHA CTep:KHA, { — TeMmepaTypa.

Jats onpenenenie KoadbduIHenTa JHHEHHOTO PACIINPEHU .

439. KosbdHuImeHTOM pacTSyKeHus NPYKUHBI HASKIBAKOT IPH-
pallieHWe eTMHHIILI AAMHLI TPYIKHHEI IOA JelcTBUEM eJHHUYHON
CHJIBI, HeHCTBYIOIIeH HAa KajKIblil KBAJPATHEIA CAHTUMETD ceYyeHUS
npyxuHsel. IIpy sToM mpeamonaraeTcs NPONOPHHOHANBHOCTL pac-
TSAKEeHUA IelicTByIONIeMy VCHIHK (3akon I'yka). JlaTe onpepenenne
KoapduIMeHTa pacTAXeHHA k B ciIyuae YKJIOHeHUA oT sakoHa Ly-
ka. (Ilyers [ — pnuHa NpyXuHEL, S — IJIOMANL IONEPEYHOrO cede-
Hud, P — pacrarupaiomad cuna u [ = @ (P).)
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MpouvsBooHaa GyHKLNA

440. Hajitn npupamenne GyHRmun y = x° B TouKe xy0= 2y mot

Jarasg mOpupameRue Ax Hes3aBHCHMOM NepeMeHHOH paBHBIM: 1) 2;

2) 1; 3) 0,5; 4) 0,1.

441. HaiTy OTHOIIEHNE —% 151 GyHRIHIA:

1) y=2x°—«%+1 npn le; Ax = 0,1;

2)y=i mpu x =2;  Ax=0,01;
3)y=x/; pa x = 4; Ax=04.
Ilokazars, uro npu Ax — 0 Ipezes 3TOTO OTHOIIEHHSA B IEePBOM

cilyuae paBeH 4, BO BTOPOM DaBeH — %, B TpeThLEM paBeH i.

2

442, Nana dyarnua y = x° . Haiitu npubinskeHHble 3HAYEHUSA

Ipom3BoZHOM B Touke x =3, noJjarad NOCIefORaTeslEHO AX pas-
HEIM: &) 0,5; 6) 0,1; B) 0,01; r) 0,001.

443. f(x)=x2; HalTH f’(5); f’(—2); f’(—g—).

444. f(x)=x*; maitru £/(1); £(0); f’(—ﬁ); i (-};)

445, f(x) = x° . B gaxoii Touxe f(x) =f (x)‘?

446. ITpoBepuTs, UTO AasA (GyHKOUU | (x) = x% cnpasegnuzo co-
oTHOIIeHHUE [’ (a + b) =f'(a)+f’ (b) Byjier 11 9TO TOMAECTBO CIpa-
BeAJIUBBIM ZJIA QYHKIIHH f(x) =239

447. Haiitu npousBozuyo GYHKIEU y = sinx npu x = 0.

448. Haiitu mponsBoguyo GyERINN y =lgx npun x =1,

449, Hattru npoussofuyio dyuknuy y =10" opu x = 0.

450. UzsecrHo, 4To f (O) =0 7 cymecTByeT Ipenes BEIPAKEHUSA

 (x)

— mpu X — 0. IokazaTs, 4TO aTOT Ipefes papeH [’ (0)
451. JloxasaTs TeopemMy: eclH f(x) u (p(x) npu ¥ = 0 paBHBI
HYJIIO [f (0) =0, @ (0)= 0] ¥ MMeT IPOH3BoAHBIE npu X = 0, mpH-

7ix) = 74(0)

ueM @ ( )#0 TO il—% TR ON

§ 1. NPOU3BOAHAA. CKOPOCTb M3MEHEHWS DYHKLIMIA a7

452. loxasars, aTo ecnu [ (x) uMeeT IPOM3BONHYIO IIDH X = &,

TO lim
X—>a

HLLIE) - 1 (o) - of @),

453. [lorasaTk, 9TO IPOM3BOAHAS HeTHON (MYHKIMM ecTh He-
ueTHAA (PYHKIMA, & IPOMBBOAHAS HEUeTHOH (PYHKIHM — YeTHASN
hyHRITHA,

FeoOMeTPUYECKUI CMBLICA MPOU3BO/HOI

454. Hatitn ermBoi«i Koa(hhUIIHEHT KacaTelbHOM, NpoBegeHHOH
K nmapaboie y = x? : 1) B Hauayie KoopauHar; 2) B TOUKe (3 9) 3) B

TOUKe ( 2; 4)' 4) B Tourax IePeceueH s ee ¢ npamoit y= 3x-2.
455. B KakmX TouKax ymosou K0ahhUIHEHT KacaTelbHOH K
Kybudeckoi mapabose y = x° pasen 3? ;

456. B kaxoil TOUKe KacaTeNbHAS K napabone y = x2: 1) na-

pannensHa ocu Ox, 2) obpasyer ¢ ocbw Ox yron 45°7

457. Moxer nu KacaTelsHad K Kybuueckoil mapaGone y = x°

COCTABJATE ¢ ockio Ox Tynoi yromn?

458. Tlox xKakmmMu yrylaMu IepecekaioTesd mapabona y = 2 u

upsivag 3x—y—-2=07?
459. Ilox KaKuMH yriaMy [epecexanTcs mapabolsl y = 2 u

yi=27

460. Ilox rkaxuM yrioM IepecekaeTcdA I'mmepbona y = % ¢ ma-

pabomoit y = +/x ?
461. Hanmmcars ypaBHeHMsA KacaTelbHOM M HODPMAJM, IPOBE-
JIEHHBIX K KPHBOH Y = x® B Touxe ¢ abcmuccoit 2. Haiity momkaca-

TeNTbHYIO U TMOJHOPMAIb.

462. Ilpn kakoM 3HAYEHWH HESABHCHMON TepeMeHHOW Kaca-

TeJbHBIE K KPHBBIM J = X° U J = X° mapajiebb?

463. B.xakoit Touke KacareqbHas K mapaGome y = x°: 1) ma-
panjenpHa npsaMo#l y =4x-5; 2) mepneHAUKYyISpHA K IPAMOH
2x -6y +5=0; 3) obpasyer ¢ npamoit 3x—y+1=0 yroa 45°?



48 . 1l NPOU3BOOHAA U AU DEPEHLIMAN I | § 2. AMOOEPEHLUMPOBAHUE GYHKLIMIA 49
464. orasarh, 9TO HNOZKACATENLHASA, COOTBETCTBYIOIIAA 000 } B zagauax 471-489 npopuddepeHIpoBaTs yrazaHHble QyHKITNH.
TouKe napabonsl y = ax?, paBHA HOJOBHHE afcIucchl TOUKH Kaca- ! 471.1) y = (xz —3x + 3) (x2 2= 1);
‘uusi. enons3ys aTo 06CTOATENBCTBO, HATH CHOCOD MOCTDOEHUA Ka- ; :
i 7 = (22 —8x+2)(x* + % -1); B) y=(Jx +1)[ X -1|;
caTeJbHOH K mapabolle B IaHHOU ee TOUKE. 20y == x+2|[x* +x 3 )y =|vx + i 3

465. okaszath, 9T0 HOpMAajahL K mapa®ojie B JIOO0OH ee TOuKe
CHYKHMT OMCCEeKTPHCOM yria, COCTABIEHHOrO (POKAJLHBIM PASHyCOM f
TOYKH H [OPAMOH, NapanilelbHOM OCH napalosbl M IPOXOLAMIEeH i
yepes HAHHYIO TOYKY. ‘

(%—ﬁ][4z3x+@);
B)ig = (%+2x)[1+r+3x)
(x2 ~1)(x2 - 4)(x2 —9);

7) y=(1+x)(1+ 2x)(1+J3?)

§ 2. JudpdepenuupoBaHne GpyHKUUA

l
l
CTteneHHble GYHKLUWUMN ;
!
|

472, y =422, 473. y =
B sagauax aroro pasgena X, y, 2, ¢, i, U, § — He3aBHCHUMELe epe- 1 +l
MeHHEIe; &, b, ¢, d, m, n, p, ¢ — NOCTOAHHEIE. 474. s = 341 475, u = v;Ev.
| -1 v fotl
466. IponuddepeHnupoBars GYHKIHIO; 476, y = 4= b 477 5= x”;-l 2 (x2 _ 1) (1 5 x)
' 1)8x% ~bx+1;  2)xt-14%4252%082+0,1; der 3(x* 1)
5 A )
)ax® +bx+c; 4) Yx+32;  5) 2V - L+ 4f3; . 478 wi=——. o A19. y=TE 0480 y=
a 3 2 2 . 2 3
bl /AR A U S L A N gy = DT=UHL 0 e g el L
6) 0,84y e ok l 481. u =Ll 482 y=1Z-. 483 z---l—
Jz 2 inz+a =&l 5Ntk 484, s = —1 . 485. y = 2
B B mlx P, gy miuEp, . q0) 0170 - 524 28, e e o
Lzl AR = A
11) (x-0,5)°;  12) JE(x3 —JE+1); 13) (v +1)' (0~ 1); i R il (1-2*)1-2+7)
N3 : _ _ax+bx® - a*b*e’
14) 0,5 - 3(a _x)z; i %ff_g; 16) (mz;+n] f 488 g am+bm? : b y (x—a)(x_b)(x—c)'
' 490. +x+1 —x+1 e f7(0) u £(1).
467. f(x)=3x—2\/;; HaWTH f(l); f’(l); f(4); f’(4); : (x) (x & )(x ) g .f ( ) 7 ( )
P 3 491. F(x)= (x—-1)(x - 2)(x - 3); maiirn F/(0), F'(1) u F'(2).
fla?): 71e?). |
W R / 2l
492. F(x)=—=+ xgﬂ, naitrn F'(0) u F'(-1).

468.

)= t‘“ £5t-1. yajiTi f( ) f’(—l); f’(z); f’(%).

4 493. s(t) = eds +—, HafiTn 3(0) u s’(Z).
469. f(z) -2-2—"35:'—-”[———1-, HaHTH f’(‘}l—).
(

5-t 5

494. y(x) = (1 +x )(5 _F); HaliTH y’(l) u y’(a).

470. f(x)=4-5x+ 2x* - x® . Tlokasats, uro f'(a)=f’ (-a).
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495. p(o) T“:pé-; maiirn p'(2) n p’(0).

496. (p(z) =2-2. gajimy (p'(l). l

T

497. z(t) = [\/ﬁ‘ + ljt; HaiiTu z’(O).

B zamauax 498-513 npomuddepeHiupoBars TaEHbEIe DYHKIIUH.

498. 1) (x—a)(x —b)(x —c)(x—d); 2) (x2 +1)4; 3) (1-x)*%
9 (2 5 (1-20)"; 6 (e v 2?4 1) (o
8) (7’ —%+6)6; 9) s =[t3 _%”3]4‘ 10) y = (m)z;-

x—1

2 5 ] 3 9 4
11)y=(M—J ; 12)ym(2x t 3% +6x+1) :

1+x
(s+4)2 £ T
499. v =220 G et 501 gi= —2NE
99. v n 500. s (1“3)2 01. y 1+J2_._x
4
_1-2x L2 C [orie s
502. y e 503.y=vi-2. 504y (1 2x] :
e e TR il o 15
505. u = (1" 506. y g
e e E 8. y= / Lol
y a2_x3 50 y i 1+:¢:2
509, y=—L_ 510, y =1t
i Vi-xt-x® . i Vvi-x
2
511, y=—X | e A RS
¢ 22 +a? v—va’+v?
518, y = =4 —2

3

514. u v) = (02 + v+ 2)5 ; HaliTH u'(l).

—

515. y(x)= Il . pajrru y"(2).

x—1

516. y(x)= |2 ; natitn y’(0).

Tix

§ 2. ANODEPEHLIVPOBAHUE GYHKLIN 51

TpuroHometTpuyeckne GYHKLUMN |

. B samauax 517-546 mpozpuddepernupoBaTs TauHLIe QYHKIMH,

517, y=sinx +cosx. 518. y = 1_$sx'

519. yz%’i. 520. p=0@sing + cos@.
D21z =Sy 522. 5 = Sl

523. y =m. 524, y = ﬁ%ﬁ%‘

525. y = cos” x. 526.'y=itg4x.

527. yxcosx—%cosax. 528. y = 3sin® x - sin® x.

529, yz-%tgsx—tgx+x. 530. y = xsec” x - tg x.

531. y =sec® x + cosec? x.  532. y = sin3x.

533. y = acosZ. 534. y = 3sin (3x +5).
535. y=tg£§l. - 536. y=41+2tgx.
537. y =sin. 538. y = sin (sin x).
539. y = cos® 4x. 540, y = tg-g-.

541. y = sinvV1+2°. 542. y = ctg {1+ 2.
4
543. y = (1‘+sin2 x) : 544. y:1,'1+tg(x+%j.

545. y = cos” iiﬁ 546. y = sin®(cos 3x).

547. BriBecTu opMyJIbl

1

’
(sin” X cos nx) =nsin""" xcos (n - l)x;

1xsin(n +1)x;

’
(sin” xsin nx) = psin®~
( 1

’
cos™ x sin nx) =ncos” " xcos (n+ 1)x;

1

’
(cos" X cos nx) = —ncos" " xsin (n + 1) x;
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52 1. lll. NPOU3BOAHAR U AUDM®EPEHLAT
ObpaTHble TpUroHomMeTpuyeckue GyHKLUKU ! B87. y = lhsin %, 588.y=to (rz_l)'
B sagauax 548-572 npopuddepeanupoBaTh faHHEE (DYHKIHH. 589. y=Intg x. 590. y = hn arccos 2x .
- : _ arcsinx = In? o} ] =
548. y = xarcsinx. 549, y = 50E, 591, y=In*sinx. 592. y Erctg[ln (ax+8)].
. n
550. y = (arcsin x)2 : 551. y = xarcsinx + V1 -« { 593. y = (1+Insinz)" . g4 4 —loep log-i (logs x)]
552. y = m : 553. y = xsin xarctg x. 595. y = InarctgV1+x?. 596. y = arcsin l:ln (a + x‘gﬂ.

554, y = frceosx 555. y = x arctg x. _ 597. y =3/Insin 8

556. y = (arccosx+ aresin :c)” :
.‘ . _ MokasaTenbHble GYHKUMUM

¢ 557. y = arcsec x. -558. y=—L;-—arctgx.
] : 14: B sagauax 598-633 nposuddepenuposars fagHbe GYHKIHA.
| 559. y = %ﬁ 560. y = . 598. y = 2. 599. y =107. | 600. y = =
.!'; 561. y = arcsin(x - 1). 562. y = arccos 2351. 601. y = f 602. y = x-10%. ‘ 603. y = xe*.
:}\ 563. y = arctg x°. 564. y = aresin % 604. y = e% 605. y = 3e+2x . 606. y=e cosx.
It . : Pl : x ;
| 565. y = arcsin (ginx). 566. y = arctg” = £l 5e _ cosx &
i y (sinx) y gl 607. y=E_. ' 608. y- L 609. y - X,
= ; Ao N dlir A ]
i 567. y =41 —(arccos x) 5 568. y = arcsin ﬁ 610, y = x3-3*. 611. y= Sy
Il 7 2 2
| 569. y = é%/arcsinxlxz +2¢. . B70. y=arcsin MOEMRL 612. y = (x - 2%+ S)e" 613. y = 1e”
; —cososinx 1-e*
s btacos e ) 2 614, y = 110" = S = ir
| 571, y = arccos JT0C% %, 572. y = arctg[x Vi+x ) i = 615. y = 1+t2 618. y = xe*(cos x + sin x).
| 617. y=e*. 618. y =103, | 619, y =",
‘ Norapudpmnyeckne GyHKLUUK ) .
‘- ; 620. y =sin (2"). 621. y =3"*. 622, y = g’ %
I B samauax 573—597 nporuddepeHupoBaTh JaHHBIE QYHRIIMU. ; i
il - _ parcsinlx = £ |
Il 573. y=x’loggx. 574. y=In?x." 575. y=xlgx. g2y . 624y =27 B23. 1y =¥
i . 2 _2 Deaneid
i 576. y =VIlnx. S77. y = Fg‘l; 578.y = xsinxlnx. 626. y = sm[e" rae "J. 627. {, i 11 L L
' 579.y = L. 580. y = X, 581, y = 1-lnx, Inf ax® tbx e
Y=« y " AT 628, y=-e¢ ( ] L 629. y = Insin a\}arctg T
582. y =-nx 583. y=x"Inx. 584. y=vl+in’x. 2.2 =
¥ = 1t i < 630. y =ae®* . 631. L: x%e o .
sl w = 2 -
585. y = In(L - 2x). 586. y = In(x? - 4x). 632, y - A" "sin(0x o). 638 y=ae",
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fMnepbonunydyeckne GyHKUUMW

B zagauax 634—649 npoxguddepernuposaTs faHHbEEe QYHKIIHH.
634.

. 637

639
642

.

644.

646.

647.

648.

y =sh®x. 635. y =Inchx. 636. y=arctg(thx).
y=th(1—x2). 638. y =sh? x +ch? x.
y:ch(shx). 640. y =+chzx. 641. yzeChQ".
y=th(lnx). 643. y = xshx —chx.
5 _

o 2 =Llihx _1lipd3x
g= (1+th x) ; 645, y =Ltz Lyl

_%/1+thx
¥=Y1-tnx"

i \@ 1+\[2—thx

~ Lth g 32 jpLivathe
A 1 8 lnl—s[‘?—thx
= %ch 2x +Jx sh2x. 649. y = x%% cschx.

Jlorapudmunyeckoe andpdepeHunpopaHume

B samauax 650-666 npomuddepeHnuporaTh TaHHBIE QYHKIINHA,

HCIIOJIBE3YA MIPABHJIO JioTapudMuUecKoro guddepeHIUPOBAHNSA.

650.

653.

655.

658.

660.

662.

664.

2 x
y=2x%. 651 y=2* . 652, y=(sinx)*".
2
y=(nx)". 654 y=(x+1).
2 -2)%%
y =x%" sin2x. 656. y=(i-{—-l)++l. 657. y = %,
x5
o)
x+1) Y x-2
y=mx—. 659. y = YxsinxvVl-e® .
(x-3)"
1
_ |l=arcsinx e
s 1+arg:;nx : Shlara
. x
y =%t 663. y = (=) .

y=2+"_ 665 y=(x2+1)smx. 666. y = 4

§ 2. QUDPEPEHUNPOBAHWUE ©YHKLIWA 55

PasaHble GyHKLMM

B zapauax 667-770 npoguddepeHinpoBaTs JaEHble QYHKIIHMA.

:637.'

669.

671.
673.

675.
6717.
679.
681.

683.

685.
687.

689.
691.

693.

695.

697.
699.

701.

703.

3
y:(1+i/§) : 668. y = atg( +b).
U= 1/14* \a2px . 670. y = arctg(x2 - 8x + 2).
yzlg(x—cosx). 672. y = 3cos® x - cos® x.
y=5tgL+tgl, 674, y= il

5 8 %x'ﬁ‘\[;
y = sinsin2x. 676. y = sine®**.
y=x%xb-8. 678. y = ¢ Inx.

10

y= [J;+ ﬁ) k 680. y = arctg 5.

682, y = 2sinx

2 cos 2x
tg£+etg X
yzﬁarc‘cglx‘/i. 684. y=____.g2 xcg?-
-—X
9'| 5
V= sinzéctgf. - 686. y = 4; :2 :
2 . X
y=1n[x+w/a2+x2 . 688, y=xarctgx.

g = \ﬁ+tg2x+tg4x. 690. y = cos2xIn x.
T %arctg x+ %arctg‘ 1;2 . 692, y = arcsin (n sin x).

y = arcsin ysin x .

694. y = <-sin’® 8z~ El‘l—sins 3x.

y=x-V1-x*arcsinx. 696. y = cos ST,
y=\}x+\fx+~./;. 698. y = arccosv1—-3x.

Y= sinz(lz—lf"”f‘-). 700. y = loga(x2 — sin x).

5 1-x b xr1-%2
y = arctg it 702. y = ln——x -
= i = Izev
y = xarcsin (ln x) 704. y =tg e
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: 2
705. y = cos x1 +sin” x. 706. y =04 (cos 2xtl — gin 0,8;1:) :
707. y = x-10V* . 708. y = —L—.
tg” 2x
709. y = Inarctg ——. 710. y = In—1—,
¥ 1+ y o ’xz—l
711. y =1+ 2z +8. 712. y = 2%y1+x .
713 5= ————, 714. y = x°® arctg x° .
V1+sin® x
718, p = neng 716. y = arcsin x + Y1 - x% .
Incosx
1
. Aarcsindx — pIn%
717. y = frcsinde 718. y = ¥ |
719. y = Inl. 720. y =10% ‘8%,
e
] v 2 2cosx
U= 2 722. y = =,
721. y =sin® xsinx y @;
723. y=x }-1%::% 724. y = 11~1 -}?arctgx
o
725, y =2n%, 726. ( ) ) (a b)arctg o
i FEE
727, y = —Sniz 728. y = e‘[“‘—’.
3 2sin® xcosx
729. y = Va® - x* —aarccos—
Iy 3 b sm2 X _(m
730, y = Vx2 ln( ]1+ ) 731. y = dt T e
732, y [x +lx? - )— "
=
733. y = ¢**(asin x - cos x). 734. y = xel %,
785, y = —L—. 736. y = é"(sin 3x ~ 3 cos 3x).
arcige
787. y = 3x° arcsin x + (x2 + 2)'\!1 —x?.
738. y = 1 . 739.y = 2arcsin£=2 — 42 + 4x — 22 .
\!1+e"[; ‘/6_
740. y =1In (e" cosx +e * sin x).

§ 2. AUDDEPEHUMPOBAHME DYHKLIAA
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741.

743.
-745.

746. y = earct.g‘/1+ln(2x+3) - 747, y = o
e* +e™*
748, y = Intgémctgxln (1 +sinx)~x.
749, y = 2ln(2x - 38y1-4x% | - 6arcsin2x.
750. y = 3’3‘;;1 +Inv1+x% + arctg x.
751. y = %(3 —x)V1-2x - 2% + 2arcsin£j?1.
; 752. y = In(xsin xy1 - xzj. 758. y = xV1+x? sinx.
x+2(3-x)" : "
Tl 2R e
(x+1)
1 1‘2—amtg x+lin v11
756. y = Te 2
757. uy = sinx dsinx |, 3 Liiks
i 4cost x i 8cos? x i 1-tgZ "
e 2, 8x-1
758. _ xe®arctgx i (l—x )e cos x
- In® x 8.y (arccos x)?
760.y=x(x2+a) ~v‘x Fig® pda In[xa-\l:c +a).

762. y = Incosarctg *-'—-2—6-

764, y = ln

765. y =

y = l+xarctg x 1 742, y = il

1+ 22 cos (x—cos x)

y =e* sinxcos® x. 744, y =19+ 6¥x°.

y=x—ln[2ex+1+\!e2x+4ex+1 >

761. y = x(arcsinx)“ ~ 2x + 241 - x% arcsin .

x+1

——— + ——arct .
B i

J_";Ixh/—“lx + 2 arctg 1[ Y

763. y = vl,_arctg[ L1,
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766. y = (tg2x)"3 767. y = j;i;
768. y = In4 ﬁ + ;}E(amtg 23%1 R 23_1)
769. y = arccos 2;”11 1
770. y = -I::m—g+fl§1n—1£_1-;—;);—+ V3 arctg 43)

771. JoxrasaTh, uro QYHKIHA Y = ln—lT; VAOBIIETBOPAET COOT-

Homrenwmio xy +1=¢e.
7'72. IoxazaTs, YTO QYHKIKA

y:-’-‘;+—é-x\/x2+1+ln\}x+wjx2+1

’
yAOBJIETBOPAET COOTHOUIEHUIO 2y =xy’ +1ny’.

resinx 5
773. NorasaThb, 4T0 PYHKIHUA Y =~ih-— VAOBIETBOPSET COOT
X
2 [
HOILEHHIO (1 -x )y’-xy = i
774%*, BBIYHCIATE CYMMBEL

=1,
g) 1+2x+3x%+.. 4nx";

6)2+2-8x +3-4x” +otn(n-1)x"2

Ob6paTHbie GYHKUUN

775. Donyerum, YTO TPaBHJIO nuddepeHIIEPOBAHIA cTeneHHOMN
GYHKIUY YCTAHOBIEHO TOJBKO IJISA [EJIOTO TIOJIOKUTEIbHOTO IOKa-
aaTesns. BeiBecTu (GopMYIY uu@dpepeﬂunponanna KOpHS, HCIONIL3YH
npasuio FupdepeHIUPOBANIA obpaTHOH QYHKIUH.

776. x=¢

i dy 3
aresiny . gajiry BHIpAKEHNE LIS —— epes s uepes X.

777, t = 2-35+8°

ds
3 BBIpaBIrITb dt yepes 84
du du =1

778 u= dv du

Nl»—l

In %——; IIPOBEPUTH COOTHOIIGHHE -~ -

B
779. 3mad, 9yTo QYHKIUHA arcsm\/; un sin® x B3aVMHO 00-

paTHEIe QYHKIHA H 4TO (sm Zx) = gin 2x, HAUTH (arcsm Jx )

i |

§ 2. ANDDEPEHLMPOBAHUE hYHKLIAA 59

780. O6oznayuM (PYHKONIO, 0OPATHYIO CTEIIeHHO-IOKA3ATelEHOM
GYEROUE y = X, CHMBOJIOM OL(x), T. €. MOJIOMKUM, UTO U3 Y = &7
caefyeTr x = Ct.(y). Haiitr dbopMmynay Aaa TPoH3BOTHOH OT GYHKIHU
o

781. DyHKIHH,
cumBosamMu  Arsh x,
hYHKIHII.

782. s = te ! ; mairm 2L,

de

obpaTHble IHIepPOOIHNYECKUM,
Arch x,

0003HAYAIOTCSH
Arthx. HalTH OpPOHM3BOAHBIE 2THX

783. y = 1‘”4 . Bripasurs z—; yepea Xx; depea y; IlokazaTh

i : ‘

o dy  dx _
PABEITUBOCTE COOTHOIIEHUA =15
: dx dy
M .

784. x = y3 —4y +1. Haiiru Exli

785. ¢t = arcsin 2° . HaiTu BhIpasKeHUe IS % uepes §; depes f.
d

786. IIpoBepHUTh CIPaBeIJIMBOCTE COOTHOINEHUA %-g—; =1, ec-

JIH X U [y CBA3AHEI 3ABHCHMOCTLIO!

1)‘y=x2+ax+b; Ny = 3)y:ln(x2~1).

PyHKUMW, 3afaHHbBIE HEABHO

787. V6enureca muddepeHIUpPOBAHHEM B TOM, YTO IIPOM3BOJ-
HEle OT ofenx dacTeil paBeHcTBa sin® ® X ToMIecTBEHHO
PABHBI MeTy coBoii.

788. Voegurhca AuddepeHINPOBAHHEM B TOM, YTO TPOM3BOI-
Hble 0T 00erx dacTeil paBeHCTEA

2gin? x-1 , cosx(2sinx+1)
COos X 1+sinx
TOX/J(ECTBEHHO PABHEL APYT IDYrY.
789. Yemy paBeH yIJIoBoH KodddhUIHeHT KacaTelbHOH, IIPoBe-

x=1-cos

=Tty

2ihl 2
JeHHOH K aJ1IuICcy xT+ S 1 B TOuKe (1, \/5)?

790. Yemy pageH yriaoBol Koad(HIHEeHT KacaTelbHON K rumep-
Gone xy = a (a # 0), NIPOBeleHHOH B TOYKe (a, 1)?
791. Yemy paBen yrioBoi Ko3hpUIUEHT KacaTeJbHOH K OK-

PYKHOCTH (x - 1)2 - (y +'3)2 =17, npoBeieHHOH B TOUKe (2, 1) 2
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B zamauax 792-812 majitu OpomsBofHble QYHKIWHA i, SaTaHHBIX
HeABHO.

1 -3, 1
792, o4 L 1. 793. x% +y? = a* .
a b
794. x° + y3 —8axy =0. 795. yz cosx = a” sin 3x.
796. y° -3y + 2ax = 0. 797. y> - 2xy + 6% = 0.
798. x* +y* = x%y%. 799. x° +ax’y + bxy® +y° = 0.

800. sin (xy)+cos(xy)=tg(x+y).  80L 27 +2¥ = 2%,
802. 2ylny=x. 803. x—y = arcsin x —aresiny.

804. x¥ = y*. 805. y = cos(x +y).
2

D st
806. cos(xy)=x. 807. x® +y® =a
808. y = 1+ xe”.

2
3-
809.. xsiny ~cosy + cos2y = 0.

810. tg-g—= litg?. 811. ysinx —cos(x—y) = 0.

1tk
812. y=x + arctg y. {

813. VbBeguThcA B TOM, UTO GYHKIMA yy, oNpeleleHHas ypaBHE-
HHeM xy —lny =1, yAoBIeTBOPseT TaKxKe COOTHOIIEHUIO

y2 '+(xy—1)%=0.

MpuMmeHeHWS NPOU3BOLHON

814. Ha mapabone y = x°

x, =1, x,=3. Jepes aTi TOUKH IIpoBefeHa CeKymad. B Kaxou

TouKe mapaonsl KacaTenpHasd K Hell Byner napaiiejbHa TPOBENEH-
HO#l ceRymeit? _

815. Yepes (oxyc napaboibl NpoBejeHa XOpaa, neprieﬂ,zmﬂy-
nspHAasi K ocu mapabonel. Ueped TOUKU IlePecedeHHA 9TOM XOPABI
¢ mapaboJioii IpOBeJeHBI KacaTelbHble. lloKaszarTh, 4TO. 3TH Kaca-
TeJbHEIE TepPeceraroTes O MPAMEIM YITIOM.

816. CocTaBUTh ypaBHeHWe KacaTeJbHON H HOpManu K rumepbo-

3L 1 T
e y = 1 g rouke ¢ abemuecoi x = -5 Hajity mogracaTeNbHYIO H
253

BRATHEL JBe TOUKM ¢ abcmuccamu

NOZHOPMAah,
o L Llrek,
817. IloxasaTh, ITO OTPE3OK KAcCATENLHOH K rumepboje y = o

BAKJIIOUEHHBIN MeXIV OCAMH KOODAHHAT, TeAHTCA B TOUKE KacaHHA
MOTIONAM. :

§ 2. JNDDEPEHLIMPOBAHWE DYHKLIA 61

818. Iloxasare, 4To muA THHePBONLL Xy = @ IJIOLIALE Tpe-

YyronbHEKa, 06pazoBaHHOTO J0GOH KacaTeabHON ¥ KOODIHHATHBIMU
OCAMH, PaBHA KBAAPATY IOAYOCH THIIepBOIIEL.
819. Touka IBHMKETCA Mo MPAMOH TAK, UTO ee PACCTOSHHE S OT

HaYaJbHOTO IYHKTA Yeped { ¢ PABHO § = if‘ — 4% + 162
a) B xaxue MOMEHTEI Toura 6hlNa B HAUATLHOM IYHKTE?

6) B xaxue MOMEHTEI ée CKOPOCTE PaBHA HYyJI0?
820. Temo maccoit 3 Kr ABMIKeTCs NPAMOTHMHEHHO IO BAKOHY

s=1+¢+2 ; § BEHIDA)XEHO B caHTHUMeTpax, ¢ — B cekyHpuax. Ompe-
2
AeNUTh KHHETHIECKYI0 DHEPTHI0 [m—;-J TeNa uepes 5'c Ioclle Haua-

Jla BUKEeHUd.
821. Yron o mOBOPOTA MIKKMBA B 3aBMCHMOCTH OT BPeMeHH ¢ 3aIaH
dyaKIMeR O = t° + 3t — 5. Haiirn YTJIOBYIO CKODOCTE IPH ¢ = 5 ¢.
822. Koneco BpamiaeTcst Tak, YTO YToJ HOBOPOTA IIPOMODPIEO-
HaJIeH KBaApaTy BpeMeHH. [lepBhiff 000poT 6bIn cHenal KOJECOM

3a 8 c. HaiiTH yrioByi0 ckopocTh 0 depe3 32 ¢ mocie HaYANA ABU-
JKEHHUA,

823. Yron 0, Ha KOTOpHIl IOBOPAYMBAETCH KOJECO Hepe3 f ¢
paBeH O = at® — bt + ¢, Ile a, b, ¢ — TONMOKHUTENEHEIE TOCTOAHHLIE.
HaliTi yriooByio cKOpOCTB () NBHIKeHHA KoJdeca. B KAKOH MOMeHT
BPeMeHH YIJIOBad CKOPOCTh Gyger pasHa HYJIIO?

824, KonmuecTBO BJIEKTPHUECTBA, MPOTeKIllee Yepes IPOROIHUK,
HauuHadg ¢ MOMeHTa BpeMmenHu { = 0, maercsa dopmymnoit

Q=27 +3t+1 (Kn).

Hafitu cuny roka B KOHIIe IATOH CeKYHIEL.

825. Ha numum y = x° (x - 2)2 HaWTH TOMKM, B KOTOPHIX Kaca-
TebHble Mapaiielbdbl 0CH abenmuce.

826. IlokasaTs, uTO muHHS J =x° +5x—12 Bo meex CBOMX
TOYKAX HAKJIOHEeHa K ocu OX IO OCTPHIM YIIIOM.

827. B KaKux TOYKAX IHHHH ¥ = X° + x— 2 KacaTenbHaf K Heil
napajnenbHa IpaMol y =4x—1.

828. CocraBuTh ypaBHeHHA KACATENBHEIX K JIHHHL = x~i

B TOUKaX ee IepecedeHHA ¢ ochi0 abemuce.
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829, CocraBuTh ypaBHeHMe KacaTelbHOH K JHHHM y = X° +

+3x% — 5, mepmemamkyApHON K mpaMoi 2x -6y +1=0.

B zamauax 830-833 cocTaBUTH ypaBHEHUS KacaTelbHON W HOD-
Maly K TaHHBIM JHHAAM.

830. y = sinx B TouKe M(xo, yo).

831. y = Inx B Touke M(:cﬂ, yo),

3
832. y = ;82"“— B Touke ¢ abemuccoit x = 2a.
a~ +

132

2 3
833. y~ = 22—.:: (mmccouaa) B TOUKe M(:z:o, yo).

834. IloxaszaTh, 9TO TMoAKacATeNbHAA K mapaboie n-ro mOpAAKA
y =x" pasHa —};-i’i yacTH abcnucchl TOUKM KacaHud. lare cmocob

HOCTPOSHUS KacaTelbHOR K JIMHUH Yy = X .

A\ 3
835. Halitu momxacaTesbHble W IOZHOPMANM K JHHHH Y = X ;

y2 = xs; xy2 =1. Jars ¢noco6bl MOCTPOEHUA KACATENLHBIX K 9THM

JUHUAM.
836. CocTaBuTh ypaBHeHHEe KACATEILHON H HOpManau K mapabose

x* = 4ay B ee TouKe (xo, yo); IIOKA3aTh, YTO KacaTeJbHAA B TOUKe

Y

c abeuuccoll x¥o = 2am HMeeT ypaBHeHUe X = - -+ am.

837. Xopna nmapabonsr y = x% —2x+5 coegmHAET TOYKH c abe-
nuceaMd  x; =1, x, =3. CocraBuTs ypaBHeHHe KacaTelbHOH
K napa6oJie, apanneasHol Xopae.

2_
838. CocraBuTh ypaBHeHWe HOPMAIU K JHHHUA y=x—§2"—+6-
3 X
B TOuKe ¢ abcmmecoii x = 3. _
839. CocraBuTe ypaBHeHHe HOPMANW K JHHHH Y = —yxX +2 B

TOUKe ee [epecedeHus ¢ GUCCeKTPHCON IePBOro KOOPAMHATHOTO YIVIA.

840. CocraBuTh YpaBHeHHe HOpMAJH K mapabone y = B
—6x + 6, mNepUeHAHUKYAAPHON K NOpPAMOI, COeIUHAIINIeN HAYAJO
KOOPAMHAT ¢ BEepPIIHHON mapaboJibl.

841. TlorazaTh, YTO HOPMAJH K JUHHH Y = 2 —x+1, IIpoBe-
JDeHHEIe B Toukax ¢ abenmuccamu x) =0, x5 =-1 1 x5 = %, mepe-

CeKalTCcHd B OJHOM TOUKe.

§ 2. AMDPEPEHLIMPOBAHNE DYHKLINIA 63

842. B Toukax mnepeceueHHa mpaMoil x —y+1= 0 u mapabossl

U= x> -4x+5 OpoBefeHH HopManu K mapabose. HaliTu mmomans

TPeyroJlbHUKA, 00pA30BAHHOI0 HOPMAJIAMH U XODAOH, CTATUBAOIIEH
yKAa3aHHBIe TOUKH ITepecedeHns.
843. Tlokasars, UTO KacaTeJbHBIE, IIPOBedeHHBIe K THHepboJe

y=—i§§— B TOUKAX ee TepecedeHMH ¢ OCHAMH KOODAWHAT, HApall-

JIeTbHBI MeX Ay cobol.

844. TIposecTu KacaTelbHYIO K runepboie y = -ﬁ-—:—% TaK, YTOOEI

OHA IIpOoIINa Yepe3 Hadallo KOOPIMHAT.
1
Ly
napanjejgbHa OCH aﬁcuncc.

845. Ha nunum y =

- Ha#lTH TOUKY, B KOTOPOHl KacaTelbHasd

846. HaijiTu ypaBHeHHe KACATEJIBHOH K JHHAH xz(x+ y)z

= az (x G y) B Havajle KOODAUHAT.

847. MoxazaTs, 4To KacaTelbHbIE K JUHUH J =

; 2
13+3:c npose-

b H
IOeHHBIe B TOUKAX, JJIf KOTOPHIX y =1, MepeceraioTcs B Hadaje
KOODJHHAT.

848. TIpogecTr HOPMAJIL K JIWHUH I = xIn'x napaiieisHO IpH-
Mot 2x—2y+3=0.

849. Haiitu paccrosinMe OT HAadaja KOOPAUHAT [0 HOPMAJH

K IUHUH Y = e?* + x?, nporefeHHO# B Touke x = 0.

850. ITocrpours rpadur GYHKOHE Y = sin (me%) M HaWTH
TOUKY IepecedyeHHs KacaTelbHBIX K TpadHKy, NPOBEIeHHBIX B TOU-

kax c¢ abermuecoit x; =0 u xy = f—;

851. IlokasaTe, UTO Yy JUHHH I = ae’® (@ m b — moOCTOSAHHEIE)

nogKacaTesJibHag BO BCeX TOYKAaX MMEET NOCTOAHHYIO NIHHY.
852. IloxasaTs, UTO MOAHOPMANL AUHHH Y = xIn (cx) (¢ — npo-

UBBOJIbHASA KOHCTAHTA) B JHO0H TOUKe NAaHHON JUHUU €CTh YEeTBEp-

Tas NPONOpLUOHAJIBHAS K abcijucce, OpAHHATE U CyMMe a0CLHMCCH U

OPAUHATHI 3TON TOUKH. s ‘
853. Tloxasars, wuro /iofas KacareJpHas K  JIMHUH

= %V'x—tixz nepecexKaeTcd ¢ OCBK) ODAMHAT B TOUKe, OAMHAKOBO

YAANeHHOH OT TOYKH KACAHUA H OT HAYAJA KOOPJAUHAT.
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g 854. IloxasaTh, 4YTO KAacaTelb-
2 2 |
v § HAf K DJUIAICY x_2+_yT =1 B ToOuKE
M a b
M (xo, yo) HMeeT ypaBHeHUe
e 7 !
/ _20+ %@, il
a
Fz 0 FI x
855. IlorasaTh, 4TO KacaTelb-
2 2
Haf K rumepbone 5 — 1—2 =1 B TOU-
a
Puc. 11 ke M (x(,, y[,) HMeeT YpaBHeHWe

XXy  YYo _ 1
2 DNES ST
@ b
856. [lokasaTh, YTO HOPMAalb K DJLIAICY B 1060l ero Touke Je-
JIUT TOHONAM YToJ MeXJy (OKaNbHBIMH pajiycaMi (puec. 11) aroit
TOUKH. BEIBECTH OTCIOfA cIocob MmocTpoeHns KacaTelbHON M HOpMa-
JH K 3JIJIAICY.
857. CocraBuTh ypPaBHEHHA KacaTelbHBIX K rumnepboJe

2
522— = yT =1, mepIeHAMKYJAPHHIX K mpamMod 2x +4y - 31=:0..

858. Uepes Hauaso KOODAWHAT IpOBeJeHa NPAMAaf, Tapajljielib-
Hasg KacaTenbHOM K KpuBOil B TpoM3BoJbHON ee Touke M. Haittu
reoMeTpHUYecKoe MecTo Todek P mepecedeHHS aToit TpaAMO# ¢ IpPA-
Moil, TapallJIeJIbHOM OCH OpAUHAT U mpoxopamei depes ToURy M.

A
Haiity Takue TeoMeTpudecKHe MecTa NS a) Hapaboibl yo = 2px,

oD 2
6) morapudmMurn y = log, ¥, B) OKPYMHOCTH X° +Yy~ =a-, I') Tpax-

2 2 1 a+\1t12—.1:2
TPHCBL y:\'a = as =l n————x »

B zamauax 859-864 maliTm yriasl, moJ KOTOPBIMM IlepeceraloTed
JaHHBIE JIUHHH.

2
859.1)y:i—:—%ny=3—%‘i§.

2) y=(x-2) my=4x-2"+4.
860.1) x° +y°> =8 u y* = 2x.
2) x2+y? —4x=1ux?+y*+2y=9.

2

2
861. x® -y’ =5 m L+ 4 =1,

ol 21
[e2]

———

§ 2. ANDDEPEHUMPOBAHUE BYHKLIWA 65

2 G o il g
862. x° +y° = 8ax m y =)

863. x° = day Hy=i”3—

x*+4a?

864, y=sinx u y =cosx (OSxSR).

865. CocTaBUThH ypaBHeHUEe KacaTeIbHOU W HOPMAaIH K JTUHHK

n n
X 1450 Ly
&) +(5) =2
B TOYKe ¢ abcnuccoil, paBHOii 4.

866. [ToraszaTs, UYTO CYyMMa OTPE3KOB Ha OCAX KoopauHAT, 06pa-
3yeMBIX KacaTelbHOHW K KPHUBOMH
A}
s S
IJISL BCEX ee TOUeK paBHa {.
867. Iloxasars, 4TO OTPESOK KacaTelbHOH K acTpoupe
20 2 2
C i
BAKJIIOUEHHBIH MeXIy OCAMH KOOPIMHAT, HMeeT MOCTOAHHYIO JJIH-
HY, PABHYIO d.
868. JoxasaTk, UTO OTPE30K KACATENIBLHOH K TpakTpHce
a+ya?-x? il a2 _IE
’
a—y 02 —12
3AKJIIOUEHHBI MEMKAY OChI0 OPAMHAT M TOUKOH Kacamus, HMeer
TOCTOAHHYIO IIUHY. -

869. TlokasaTs, uTo AnA nwbGoi Touku M (x(,, yD) paBHODOYHOM

y:g—ln

THUTTeP6OTE

2
22yt = a?

OTpPe30K HopManu ot ToukM M xo TOUKM IepecevyeHus ¢ ochlo abe-
UHCC PABEH IIOJSAPHOMY DATHYCY Toukm M.
870. IToxasars, 4To OTPE3OK, OTCeKaeMbili Ha ocH aBeuuce Kaca-
TeJIbHOH B NPOM3BOJBLHOH TOUKE KPHBOMK
—f; + j’? =1,
NPOMOPIHOHANeH KyDOy abcIHCcChl TOUKHA KAaCAHUSA. -
871. IloxasaTs, 9T0 OPAHHATA NI060H TOUKH JUHHH
2x%y® —xt=¢
(¢ — mocTosIHHAA) €CTH CPejHss IPONOPIHOHANBHAS Mexxay abernce-

coll M pasHoCTHI0 AGCIHCCHl U MOJHOPMAJH, POBeNeHHOU K JHHUH
B TOH e ToYKe.
31489
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y

v

M

0 x

a

p
0 N 2
Puc. 12 ] Pmc. 13

9 2
872. HoxazarTs, 4TO y JJIUIICOB x—2+Z—2 =1, y KoropsIx och
a

2a — obmasn, a ocm 2b pasnuuHsl (puc. 12), KacarenbHble, IpPOBe-
IeHHble B TOYKAX C ONUHAKOBRIMU abcumecaMu, IiepeceKaloTcs B
OfHOH TOYKe, Jjermamell Ha ocu abemuec. Boclonb3oBaBIINCE 3THM
YKa3aTk IPOCTOji IPUEM MOCTPOEHUA KacaTelbHOH K siauncy.

873. TlokasaTs, 4TO JNMHHA Y = e gin mx, KacaeTcd KaKIoi

us mmEUH y = e, y = —e™ Bo Beex OBLHX ¢ HUMHE TOUKAX.

874. [lna mocTpoeHUA KacaTeNBHON K UeNnHol Muauu y = a chf

ynotpebisercs c.ne;wzoin;nﬁ criocol6: Ha opﬁﬁnawe MN rouxknm M,
KaK Ha AuaMeTpe, CTPOHUTCS IMOJYOKPYsKHOCTh (pnc. 13) u oTKIamsl-
BaeTcAa xXopga NP = a; npavmag MP 6yzer UCKOMON KacaTelbHOI.

Hokagzare aTo.

§ 3. Amddepenuuan.
AuddepeHumpyeMocTs GyHKLINNA

OdunddepeHunman

877. HaliTn mpHpameHue (PYHKIHN Y = %2, COOTBETCTBYIOIIIEE
npupallleHHi0 Ax He3aBHCHUMOH nepeMeHHoH. Brrumennte Ay, ecau
x=1u Ax=0,1; 0,01. Karosa Gymer morpemsocTts (abcomoTHAN
H OTHOCHTEJbHAN) BHAYEeHUs Ay, eciay OrpaHWYUTECH UJIEHOM, CO-
gep:xamuMm Ax B nepBod cTemeHu?

§ 3. ANDPDEPEHUNAS. ANDDEPEHUNPYEMCCTh PYHKLIMKA 67

878. Haiiru npupamenne Av ofbema v miapa Ipd H3MeHeHWH
pamuyca R =2 na AR. Brumeaurs Av, ecim AR = 0,5; 0,1;
0,01. KaxoBa 6ygeT mOrpelIHOCTL 3HAYeHUA AU, eclIl OrPaHHYHATE-
ca uneHoM, cogepxautum AR B neproif cremenu?

879. Mana QyHKUUA ¥ = x3 4+ 2x. Hafitu suauenus TpHUpane-
HHUA M ero JUHeHHOH IJIaBHOH YacTH, COOTBETCTBYIOLINE H3MeHeHHIO
20T = mona=2,1

880. Kaxoe mpupalenye monydaer GpyHKIuS y = 3x° — x Tpu
nmepexoje He3aBHCHMOIl NepeMeHHOH oT 3HaueHHMA X =1 K 3Hade-
a0 x = 1,02. KakxoBo 3HadYeHHe COOTBeTCTBYIOIled JIHWHeHHOH
raaBHOH wactu? HaliTH oTHOIIeHEMe BTOPOH BeNMYNHBI K IMepPBOH.

881. Nana Qpysrnua y = f (x) B meroTopoil ToUKe X JAaHO IIPH-

pamenue Ax = 0,2; cooTBeTcTByIOLfAs INIABHAA YACThL NPUpAIleHHUA
(pyHruum okasanack pasroil 0,8. Hajimu nporsBoJHYIO B TOUKE X.

882. Nama GyHKIUS f(x)= x°. lsBecTHO, WTO B’ HEKOTOPOH
‘TOUKe NPHUPANIeHHI0 HesaBHcuMoil mepemensoit Ax =0,2 coorser-
'CTByeT riiaBHAasi 4acTh Ipupamienus dyuxmun df (x): —-0,8. Haiitu
HAUAJbHOE 3HAYeHNe He3aBMCUMOM InepeMeHHOH.

883. HaiiTn npupamerne ¥ audydepernran QyHKIEE Y = %% - x

opu x =10 u Ax =0,1. Beraucauts abcoJOTHYI0 W OTHOCHTENb-

HYIO IIOIPEeIIHOCTH, KOTOpEIe MOJyUalTes IPH 3aMeHe NpUpalleHHsd
nuddepennuanom. Crerars YepTeix.

884. Haiitu npupamenue w puddepernuan GYHKIHUE ¥ = ‘\/;
npu x=4 uw Ax =0,41. Briumeaurk a0COMTHYI0O M OTHOCHTENb-
HYI0 norpeursoeT, Crenars depTex.

885, y = x® —x. Ilpu x =2 Berumesuts Ay u dy, masas Ax
sHauenus Ax =1; Ax=0,1; Ax= 0,01. HaiiTu coorsercTBYOIIHE
| ay-dy|

|ay| ~
886. Haijitu rpadmueckn (cienag 4depTeXX HA MIJLIMMeTDOBON

6ymare B GombiroM Maciirabe) npupainenue, AudGEPeHIHAT U BbI-
YHCAUTE A0COMIOTHYI0O M OTHOCUTENRHYI IOTPeIIHOCTH NpPH 3aMeHe

SHAUEHHS OTHOCHTENLHOM MOIPeINTHOCTH & =

)

‘mpupaienns Auddepennuanom and GyEHKIuE y = 2" npu x=2 u
Ax =0,4.

A
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887. Cropora kBampaTa paeHa 8 cM. HacKOABKO YBeIHUHUTCA €ro

nhoma,uf., €CTIH KAMJYIO CTOPOHY YBenHUUTH Ha: a) 1 cm; 6) 0,5 cmy:

B) 0,1 cm. HaliTy riaBHYIO JuHeHHYIO YACTh MIPHPAIIEHAS MJIOLIATH
9TOTO KBAJPATA W OLEHUTH OTHOCHTEJBHYIO IOrpelHocTs (B IIpo-
IIeHTAaX) IPH 3aMeHe TIPUPAIIeHHS ero IIaBHOH YacThIO.

888. IsgecTHO, 4TO UPU YBEJIHMYEeHHH CTOPOH NAHHOIO KBaJApaTa
Ha 0,3 cM JuHeiHas riiaBHAS YACTh OPHUPAIIeHHA MJIOIIALHA COCTAB-
nser 2,4 cm2. Haiitm JnupeltHYI0 TJIaBHYH0 4YacTh INpUpANIEHUs
MJIOIMIAH, COOTBETCTBYIOMIVIO NPUPAIIEHHI0 KaXJ0oi CTOPOHEI HA:
a) 0,6 cm; 6) 0,76 em; B) 1,2 em. :

889. Haiitu .uucbtbepenuna.n Cl)YHKHHH!

02’ 4’ 5) —= J— ; 6) J"’
\/_ _g. m=n.. m+in . 2 2 y
) o 8 £ 9) Zoks 10) TR 1) (47 + 4x +1) (22 - V);
3
12) 2 24l £, _; 14) (1+x—x2) . 15) tg? x; 16) 5T,

oy lntg(%—f:-): e

20) varesin x + (arctg x)’ ;

21) 8arcsin x — 4arctg x + L arccos x — 1arctg s

2 2

AN 2L
22) 8 @ +8x% —44/x.
890. BriuucanTs 3HAUeHHe guddepeHIMaNa  PYHKIHK:

1) y= ek L Ipy U3MeHeHHM He3aBHCHMOI IIepeMeHoH oT x = %

(tg Jr-t-l}2

61m .

5607 2) y = cos® ¢ npu msmenenmm ¢ or 60° mo 60°30';

Io X =

3) y =sin2¢ npwm U3MEeHEHUU @ OT _TL g(l;(; ;
i3 61n

—_— —— = sin — I
U3MEHeHUU ¢ OT = N0 Zor; 5) y sms npu usMeHeHuu O oT 3

4) y = sin 3¢ upm

6ln
A9 360 °

891. Halitu npubruikeHHOe 3HaueHHe NpHpAIleHUuS GYHKIUN
y=sinx mnpu #HeMeHesm:m x or 380° mo 380°1". Uemy pasen
sin 30°1" ? '

892. HailiTu npubamiKeHHOe 3HAYEHHWE IPHPAINEHHA (PyHKIHH
y = tg x npu uameHeHuu ¥ oT 45° mo 45°107.

& 3. ANDDEPEHLNAT, ANPDEPEHLIMPYEMOCTL DYHKLIAA 69

893. Hafitun npubimKeHHOe SHAYEHWE NpPUpaIleHud (PYHKIHI

- 1+cos L b 1
= TR Ipu H3MEeHEHHH X OT jie] + 100

894. p = kyfcos2¢; maiiTu dp. .

. 1
895. y =3~ +2%+6‘E. Brrumesnutk dy npm x =1 u dx = 0,2.

896. BriuncanTs npubmmxenno sin60°3”, sin60°18’. Comocra-

BHTH ITOJIyUeHHBIE Pe3yJIBTATEI C TabMUUHBIMY SHAUCHHUSIMH.

1+lnx

OBJIEeTBODHAET CO-
x—xInx yA P

897. IlposepuTs, yTO PyHKHUA Y =

orromennio 2x°dy = (x2y2 + 1) dx.
898, IlposepuTh, 4TO GYHKOUS Yy, OUpeNesieHHAS VpaRHEHUeM
arctg % =151 \fxz + y2 , VIOBJIETBOPAET COOTHOIMIEHUK X (dy - dx) =

=y (dy + dx)
899, f(x)= ®*0-%)_ Tloncaprars npubnmxenso f (1,05).
900. Briuncaurs arctg1,02; arctg 0,97.

901 Bmtmcnmbﬁ MBIUKEHHO | 2,087°-3
i B 2,037%45

902. BriuneauTs mpubnuxenno arcsin 0,4983.

903. Ecnm pauHa Tsenoit mutm (mpoBona, Uemn) (puc. 14)
paBHa 28, momynposer [, a cTpelKa IpoBeca f, TO ¥MeeT MecTO IIPH-

2
GIMIKEHHOe PABEHCTBO 8 = [ (1 + %%—)

a) TlomeumraTs, Kaxoe HeMeHeHMe IpousoiifieT B JJIHHE HHUTH
npu MBMeHEHMH ee CTPeNKM nposeca f Ha Bequunny df.

6) Ecnu ydyecTs H3MeHeHMe JJHHEI IpoBoAa ds (sanpumep, oT
U3BMEHEHHIA TeMIepaTyphl WM HATPY3KH), TO KaK HM3MEeHHTCH IpPH
JTOM CTPeNKa mposeca?

904. CpaBHUTH MOTPEIIHOCTH IPA HAXOMIEHUM YIA 1O ero
TAHTEHCY H To ero CHHyCY ¢ IOMOILI0 JorapudMudecKux Tabium,
T. €. CONOCTABUTH TOYHOCTL : ! { .
HAXOM/eHUus yria ¥ o Qopmy- | JB
gem lgsinx=y m lgtgx =2, \/
€CIM Y M Z JAHBL ¢ ONMHAKOBEI- %

MH TIOTPeIIHOCTIMH. <l
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905. IIpn TeXHMUeCKHX pacyeTax dYacTo COKpALIAIOT T | Vg

(g — yCKODEHHe CHIIBI THMXECTH), KOrJa OQHO M3 9THX UMCel] CTOUT B

HYHCIHTeNe, & APyroe B sHameHarese. Kakyld OTHOCHTENBHYIO IO-
TPeLIHOCTh OesalT Ipu arom?

906. Bripasure qudpeperunan caokHol GYHKINH Yepes Hesa-
BHCHMYIO NlepeMeHHYI0 U ee quddepeHIa:

1) y:’vxg +5x, x=1t2+2t+1;

2

2) s=cos*z, 2= 4.

£-1. 8y z = arctgv, v= o

oL
4)v=3 *, x=Intgs;

B)a=e*, z-——lnt t:2u2—3u+1;

6) y=lntg%2‘—, u = aresinv, v = cos2x.

ﬂ,M'd)q)epEHuMpyeMOCTb GVYHKUMNA

907. @ynxuua y = l x] HenpepbIBHA nIpH J0GoM x. YGenurnes,

uro npu ¥ = 0 oHa HeguddepeRIHpyeMa.
908. Mccnenosars HempephiBHOCTL U AH(depeHIUIPYEMOCT

dryaruu y =|xsl npum x =0,

909, Oyuxmua f (x) ; ompejielieHa cJeAyOuM obpasoM:
f(@)=1+x gna x<0; f(x)=x gma O<x<1; f(x)=2-2x mna
1£x<2 n flx)=8x-x" ang x>2. Heenenosars Henpepsis-
HocTe f (%) ¥ BEIACHUTE cymiecTROBaHUE W HENPEPLIBHOCTE f’(x).

910. ©yarousa y = Isinxl HeIpepLIBHA NPH JTi06oM x. VOe uTh-

ca, 9ro npu ¥ = 0 oma HeauddepeHmHpPyeMa. UMeroTea JH Apyrue
3HAUEeHNA HEeSABHCHMON NepeMeHHOIl, IpPM KOTOPHIX (DYHKIHSA He-
Juddeperuupyema?

911. MHccnenosars HenpemeHocm u  AunddepeHIRPYEMOCTh

dyHKRONE ¥ = e R upu x = 0.
912, f(x) = x? sin% npu x # 0, f(O) = 0. Byzer nmu Gysruns
f (x) zuddepernupyemoii 1pu x = 07

§ 4, MPOU3BOOHAS KAK CKOPOCTb UBMEHEHWNH 71

Jx

913, f(x)=21-Ll mpy x#0, f(0)=0. Bymer mu dysrnus
f (x) npu x =0 menpepsiBHOH n AuddepeRIUpYyeMOit? ;

914. Tana &:yﬁxnnﬂ f (x) =1+ (x - 1)2 . Ilorazars, uTo IpH

x =1 us upWpameRus (GYHKIUM HeNb3s BBIGIHUTE JHHEHHYIO
IJIABHYIO UACTB, M ModToMy f(x) mpm X =1 He WMeer MPOHMSBOZ-
Ho#. McToNKOBaTL pe3y/IbTaT reoMeTpHIEeCKH,

915, f(x)=xarctgl mpu x#0, f (0) = 0. Byamer su pynxius
f (x) npu x =0 HempepsisHOM, Auddepernupyemoii? MeronxoBars
Pe3YIBTAT reOMeTPHUECKH.

916. f(x) = "A opu x#0, f(O) =0. Byger nu (pyHKLUA

l+e*
f (x) npu x =0 HenpepnIBHOM, muddepeETUPyeMOii?

§ 4. MNpousBogHasa KaKk CKOPOCTb U3MEHEHUR
(panbHeIME NPUMEDDI)

OTHOCUTENbHAd CKOPOCTH

4 917, Touka NBUIKETCHA IIO apxHMeIoBoHl cumpanu P = a@. Hait-

TH CKOPOCTHL MB8MeHeHHHA MNOJIAPHOTO pajdyca P OTHOCHTEJLHO IIO-

AApHOTO yria @.

. 918. Touxa pgBUIKeTCH IO JOrapudMHUUECKOH cIupamn P = &5
HaliTi cKOPOCTh: W3MeHEeHHA IOJISPHOIC Pajuyca, eciau H3BeCTHO,

‘4TO OH BpAIlaeTcs ¢ YIJIOBOH CKOPOCTBI) .

. 919, Touka BHMKETCH OO OKPYRHOCTH P = 2rcos@. HaiiTH cKo-
POCTh HM3MeHeHHA abClHcchl ¥ OPAWHATHL TOUKM, eCJH TIOJISIPRBIT
pafHyc BpAIlaeTcs ¢ YIVIOBOH CKOPOCTRI0 . IlonsipHAS OChH CHYMKUT
"ocn10 abenuce, MOAIOC — HAUANIOM CHCTEMBI JeKaPTOBBIX KOOPAUHAT.
' 920. Kpyr paguyca R katurcs Ges CKONBKEHHS IO IIPAMOM.
HEHTD Kpyra ABHIMKeTCH ¢ MOCTOSAHHON cKopoeThio v. HaliTe cKopo-
“eTH U3MeHeHUd aﬁcunccm X W OPAMHATEHI I AJIs TOYKH, Jemxallel Ha
TPaHUIe Kpyra.

921. BapomerpuuecKkoe IaBjeHye p H3MEHAETCA ¢ BBICOTOM A

R

B COOTBETCTBHH ¢ (PyHKIHei ln-}% =ch, rge ueped p, 0DO3HAUEHO
o :
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§ 4. IPOVBBOAHASI KAK CKOPOCTb WMEHEHIS 73

HOpMaJbHOE HABIEHHE, & ¢ — nocroaHHas. Ha sricore 5540 m mas-

JleHHe [OoCTUTaeT IOJIOBMHEL HOPMAJBLHOTO; HaliTH CKOPOCTH M3Me- ; 2 02 :
i a) x =8cost, y=4sint; g) e =t =20, =it t2
HeHIA 6apOMeTPUYeCKOTo JABJIEeHUA ¢ BLEICOTOIH.

933. IocTpouTs rpadkn QYHKIUN, 3afaHHEIX TapaMeTPUYecKH:

: -1 8
922. y ceasan ¢ x cooTHomeHmeM y° = 12x. AprymeHT ¥ BOa- B) ¥ =cost, y=t+2sint; 1) x=2"", y= ;’(t +1)-

pacTaeT PaBHOMEPHO CO CKOPOCTRIO 2 efMHHUUELI B cexvHAY. C wawoit

934, iz ypaBHeHHI, napaMeTpPHUYecKH 3aJal0luX QYHKIUIO,
CKOPOCTBRIO BO3pacTaeT y npu x =37

HCKIIOYUTE Napaderp:
923. OpauHATA TOYKH, OMHCHIBAIOIIEH OKPYIKHOCT: X° + y2 =85, 1)) B e =G A )

yOuiBaeT co ckopocThio 1,5 cm/c. C Kakoit cKOPOCTHI0 H3MEHsIETCS

abcnueca TOYKH, KOIZla OPAMHATA CTAHOBHMTCH pPaBHON 4 cM?

924, B xakoii Touke aanumca 16x° +9y2 =400 opzunara ybOBI-
BAET ¢ TAKOW JKe CKOPOCTBIO, ¢ KAKOH aberycca BospacTaeT?

925. Cropona KBajpaTa yBeJUYNBaeTCH CO CKOPOCTHIO v. Kakosa |

CKOPOCTH M3MEHeHHA IepUMeTpa W IUIOM[AZH KBagpaTa B TOT MO- ‘
MEeHT, KOrZfa CTOPOHA ero paBHa a? \

152 ~ 38 : ‘
926. Paguyc Kpyra HsMeHAETCS CO CKOPOCThI0 v. Kakoma CKo- 2) x=t"+2t, y=t +t; (3’ 2)’

POCTE M3MeHEHUA [JIWHBI OKDYXHOCTH U NJIOIIATH KPYra B TOT MO- | 2sin® ¢ + sin 2t (2, 2);
MeHT, KOTZA ero paguyc pasen r? '

2) x =cost, Yy =sin2f;
8) x=t2+1, y=t2; 4y x=0—sing®, y=1-cosq;
5) x=tgt, y=sin2t+2cost

935. HajiTu sHayedle IIapaMeTpa, COOTBETCTBYIOLee 3aJaHHBIM
KOODJAMHATAM TOUKM HA JIHHWYM, yPaBHeHHe KOTOpOH ZaHO B mapa-
MeTpudeckoil hopme:

1) x=3(2005t—c032t), y=3(25int—sin2t); (*9, 0);

3) x=2tgt, v

Il

Uil Ly :
927. Paguyc miapa maMeHseTCS €O cKOpPOCThIO v. C Kagoil CKo- ‘ L A) =t od Y=k (0’ 0)’
POCTBI0 HBMEHATCA 00BEM U MOBEPXHOCTE IIapa? B zapauax 986-945 HafiTu MpPOH3BOLHEIE OT I IO X.
928. Ilpu Kaxom 3HAYEHWH yIa CHHYC M3MEeHSeTCHA BBOE Me- | 936. x =acosQ, y =bsing.
? ‘ ig
JieHHEee apryMeHTa? | QT L a2 0, y=bsin’@.
929. Ilpn Kaxkom 3HAYEHHH YIJa CKOPOCTH M3MeHEHWA CHHYCA U ! _ )
TaHTeHCA OMHOTO U TOTO JKE YI/a ONMHAKOBEI? 938, x = “(@ — 8 (P)’ Y= a( =cos).
930. CxopoeTs pocTa cHHyca YBeNHHUHJach B 72 pad. Bo CKOABKO 939. x=1- tZ, y=t-— 3.
pAas IpH 3TOM H3MEHMJIACH CKOPOCTh pocTa TaHTeHca? 41 s
931. TIpexnonaras, YTO 06BEM CTBOJA JepPeBa IPOIOPIMOHAIEH 940. x = S RS AT
(o} a : i HO
KYO0y ero ppmamMeTpa u YTO DOCAENHUN DABHOMEDHO yBeIWUMBASTCH ST, visln (1 A t2), y=t—arctgt.
U3 rofia B rof, IOKasaTh, YTO CKOPOCTH pocTa ofbemMa, Korjga gHa-
meTp pasen 90 c¢m, B 25 pas Gojbllle CKOPOCTH, KOrja AHAMeTp pa- 942. x = (p(l —sin (P), Yy =@QcosQ.
BeH 18 cm. ; i :
- 943. x'—_’tz 5 y:tz—l-
DOyHKUMKN, 3aAaHHbBIEe MapaMeTPUYecku o :
‘ 944. x =¢'sint, y=e cost.

932. TIpoBepHTD, JIEKUT JIM 3a[JaHHAA JeKAPTOBHIMM KOODAUHA- s b B
TAMH TOYKA HA JIMHWH, YPaBHeHMe KOTOPOH ZaHo B LlapaveTpHde- 945. x = L Y= A
crolt dopme: a) JleKHT nH TouKa (5, 1) HA OKPYKHOCTH x =2+

B sapgauax 946-949 Haiitu yriosrle KO2Q@HUIHUEHTH KacaTelb-
HBIX K JaHHBIM JIMHUAM.

HOCTH X = 2cost, y=2sint? 946. x = 3cost, y =4sint B TOUKe (%Jﬁ)

+5cost, y=-3+5sint? 6) Jlesmur a1 TOUKA (2, Jg) Ha OKDPYH-




|
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947. x=t~t', y =1t -t> 5 roure (0, 0).
048. x=ts+1, y=t2+t+1 B TOYKe (1,1).

949. x = 2cost, y =sin¢ B Toure [1,—%—3—).

950. [Ina nmHuMM, 3ajaHHON B IlapamMeTpudecKod dopMe, yka-
3aTh CBA3H MEXKIY MapaMeTpoM ? W yriom O, oﬁpasOBaHHHM Kaca-
TeNIBHOH K JIMHHUE C 0ChIO aﬁcxmcc

s 4 v 2
1) x=cost+tsmt—-§—cost, y=smt-tcost—%sint;
2) x=acos’t, y=asin®¢;
3) x = acosty2cos2t, y = asinty2cost

951. Vbenurbca B TOM, 4TO (QYHKIMSH, 3ajJaHHAS HDapaMeTpHue-
CKHM ypaBHeHMAME X = 2f + et s Y= i VIOBIETBOPSIET COOT-

HOIUEHHIO ¥ = y'*+2y”® (wrpuxom obosmaueno audibepeHIEpOBa-
s _ 4y
H .oy ===),
e mo X, T. e. y’ = —= )

952. Y6emutees B ToM, uTo GOYHKIMA, 3afaHHAA IapaMeTpuue-

1+t 2

CKH YPABHEHMAMH X ==L, y = —2+—, YIOBJIETBOPSET COOTHO-
t

menno xy’® =1+y’ (y’ - %).

953. V6eaurTsca B ToM, 4TO QYHKIINA, 3aMaHHAL ITAPAMETPHYECKH
ypaBHeHUAMH X = ch2f, y = sh2¢, yIoBJeTBOpsieT COOTHONIIEHMIO

iy " d
yy' -x=0 (y =d—zj-
954, V6exgurhea B TOM, 49TO (PYHKUUA, 3afaHHAS IapaMeTpHye-

1
V1+t?
VIOBIETBOPHET COOTHOIIEHHIO

FE Ly f_d_y
wal_"*"y =y [9‘de'

055. Ybemurscsa B ToM, UTO QYHKLIUS, 3alaHHAA IIapaMeTpHUe-

cKH ypaBHeHusmu x =1L 4 itzt—lﬁ,

2
_1n1+ 1+t , Y= 3k )
t 2

12

CKM YpaBHEHHAMH X =

: VAOBIETBOPAET COOTHO-

LIEHHIO Yy = 2xy'% +1 [ ‘ ji)

§ 4. MPOWU3BOLHAA KAK CKOPOCTb U3MEHEHUS 75

956. HaitTy yIiIel, 101 KOTOPEIMY II€DECeKAIOTCH JTHHUM:
2 5 5

) y=x szgcost, yzzsint;

5 2 3
2) x=acosQ, y=asing u x=-% :i.
.) il ¢ oL T

957. IlokaszaTh, 4TO NpH JIOGOM NONOKEHHH IIPOMBBOJAMIErO’
Kpyra IUKJIOUL KacaTeabHAs ¥ HOPMalb B COOTBETCTBYIONIEH TOY-
Ke LUKIOHAbI MPOXOMAT Yeped ero BRICHIYIO H HHSIIYIO TOUKH.

958. HaiiTi IIMHEI KacaTeJbHOH, HOPMAJH, IIOJKACATEILHON n
nogHopManu K Kapawoujge x =a(2cost-cos2t), y=a(2sint-

—sin2{) B mMpousBOJIBHON ee TOUKE.

- 959. HafiTn guuHEI KacaTelbHo#, HOpMaJH, IOZKacATeNIbHOH M
IIOHOPMAJI K acTpouAe X = asin®t, y=acos®t B npomsBonbHON
ee ToUKe.

960. NoxasaTh, UTO KacaTelbHAd K OKPYKHOCTH x2 + y2 =q’

CAYXUT HOPMAJBIO K 9BOJIEBEHTE OKDPYMMHOCTH X = a(cos t+tsin t),

U= a(sint = tcost).

961. HaiiTy anMHB] KacaTeJbHOH, HODMAJIH, NOZKACATEILHON

‘M DOAHOPMAJIH 3BOJBBEHTHLI OKPYXHOCTH (CM ypaBHeHH.‘FI nocyiesHeR

B IpelbInyINeil sagaue).
962. lloxasats, 4To OTPE3OK HOPMAJHM K KDHBOH x = 2asint +

=E asintcos® f, Yy=-—a cos® T, BAKMKUYEHHBIN MeMIy OCIAMU KOOPIH-

HaT, paBeH 24.

B zagayax 963—966 cocraBHTH ypaBHeHHMA KacaTelbHOH M HOP-
MaJid K JTaAHHBIM JIMHHAM B YKAasaHHBIX TOYKax.

963. x = 2¢', y=e upu ¢ =0.
964. x

sint, y=cos2t mpH t=%.

965. x

il

2lnectgt+1, y=tgt+ectgt Tpm t=%

2
966. 1) x = 13“:2 . =--—f‘j’:2 opua ¢t =2;

2) x=t(tcostf2sint), y=t(tsint + 2cost) npm t=%;

8) x=gint, y=a’ opu t=0.
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967. Ilorasars, 4To B IBYX TOYKax KapAuownel (cM. 3amagy

958), cOOTBETCTBYIOIUX 3HAUEHUAM IapaMeTpa ¢, OTJIMYAIOIHMCH '

Ha %Tﬁ , KacaTeJlbHBIE ITapaJIJIeJIbHEBIL.

968. Jloxasats, uTo ecau OT w ON — HepHeHOHKYIAPEI, OILY-
IIeHHLIe M3 HAYAJNa KOODAWHAT Ha KacaTelBHYI) M HOPMaJibk K ACT-
ponzie B M1000# ee Touke (cM. sagagay 959), 1o

4-0T? + ON? = d°

969. Hality AnIuHY OepHeHANKYIAPA, ONYIIEHHOIO H3 Hadaaa

KOOpAKHAT Ha K&C&TEJIBHYIO K JUHHU

2x = a(3cost+cos8t), 2y = a(Ssint+sin3t).

TlokasaTs, 4ToO 4p2 = 3]:;2 +4q° , The P — TOJAPHBI pajuyc HaH-

" HOM TOYKH, a p — IJIUHA YKa3aHHOTO NepPIeHIHKYJIApAa.

CKOpPOCTb UBMEHEHUA NONAPHOro paguyca

970. Naua oxpy:xuoers p = 2rsin@. Ha#itu yron 0 Memxay mo-
JIAPHBIM PajHycoM M KacaTeJbHOH H yrol ¢ MeMXAy NOJSpHOH
OCBI0 M KacaTeNLHOI.

971. JoxasaTs, 4T0 y mapabossl p = aseczg cyMMa YIJoB, 06-

PABOBAHHBIX KACATEJILHONH C TOJAPHBIM pagHycoM H ¢ IOJAPHOH
0oChI0, paBHa ABYM npamMbiM. McnonssoBaThk 2To cBOMCTBO IJIsl IIO-
CTPOEHMS KacaTeJbHOU K napaGoie.

972. Jlama nueUA pzasinag (KOHXOHAA); MMOKABaTh, YTO

o =48 (oBosHAUeHHA Te e, UTO B sagave 970).

973. Tlorasare, uro [Be Hapabolsl P = 4 sec’® u p=beosec? L
7 2

IepeceKanTed ok NPAMBIM YTIOM. y

974. HafiTe TaHreHc yriia MeyKIy HOJSPHON OCBK) H KAacaTellb-
HOM K JIMHHH P = Sec> () B TOUKAX, B KOTOPHIX p=2a;

975. HaliTm TagreHc yIJla MeXXZAY HDOJAPHOH OCBI0 M KacaTelb-
Hoit B Hayaje KoopAmHAT: 1) K JAMHEHH p= sinscp, 2) B nIUHHH
p=sin3g.

976. Ilokasars, |UTO [ABe KaAPAUOUIEI P = a(l - coscp) "
p=a (1 — cos (p) nepecexarTes IIOJ MPAMBIM YTJIOM.

§ 4, MIPON3BOAHAS KAK CKOPOCTb M3MEHEHWA 77

977. YpaBHeHHe JUHWYM B NOJSPHBIX KOODAHHATAX 3aJaHO Ia-
paMeTpHUecKHu: P = fl(t), Q=1 (t) Beipasutk TaHrenc yriua 6

MeX Iy KacaTelbHON W IOJIPHBIM PAafHycoM B BuJe QYHKOUM I.
978. Jluuma BzagaHa YpaBHEHHUAMH P = at®, Q= bt?. Haiitu

YTOJI MEXIY MOAAPHEIM PAIUyCOM M KacaTeslbHO.
979. Ian squmne x = acost, y = bsin{. BoIpasuTe noJsapHEI

paguyc @ ¥ IONAPHBIA yroa ¢ Kak GyHKnuH nmapamerpa t. He-

IOJIE30BATH MOXYUEHHYI0 GOpMY 3aIaHHUA BJINICA JJIS BEIYHC/IEHHUA
yIaa Medkay KacaTeJbHOH W IONSPHEIM paguycoM.

IMonsipHoli mogKacaTelbHOH Ha3HBaeTCA IPOEKIUA OTPe3Ka
KacaTelhHOW OT TOUKM KACAHHUA [0 ee IepeceueHHd C IepHeHIHKY-
JIIPOM, BOCCTABJIEHHHKIM K IOJAPHOMY pajgdycy B MOjioce, Ha 9TOT
NepneHIHKYIAP. AHANOTHIHO OIpefesiAeTcd MOJAPHAS NOLHOP-
Manb. YUUTEIBAS 370, pemnTs 3agauu 980—-984.

980. BripecTn dopMyIy AOA TMOMAPHOH TOAKACATENLHOM M IO-
JIAPHOH MoZHOPMANH JuHUYU P = f (cp)

981. TloxasaTh, 4TO ANHMHA IMOJAPHONW MOJKACATENLHOH TruIep-
OoMMYeCcKOH cIupaln P = %‘ MOCTOAHHA. '

982. IlokasaTh, 4TO MJIHHA IOJAPHOH HOZHOPMAJH apXHMero-
BOii CIIMpann P = 0 MOCTOSHHA.

983. Hafity [iMHY HoNsApHON MmojKacaTelbHOH Jorapupmude-

ckoil cmpanm p = a®,

984. HaiiTy AauHy NOIAPHOH MOAHOPMANH JOTapHPMHUECKOR
crimpanu p = a’.

CKOpPOCTb U3MEHEeHUA ANWNHLI

B samauax 985-999 uepes s obozHaueHA AIMHA IYI'H COOTBETCT-
BYIOIIEH JUHUU.

985. Ilpsvasa y = ax + b; .g—i= ?

986. OxpyscHOCTH x? + y2 =r%; % i

2
987. dnannc EiJ,E_ =1 deln
aZv b? dy

988. Mapabona y® = 2px; ds=1?

y
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989. Tlonykybuueckas mapabona y° = ax®; g—; =9

990. Cunycousia y =sinx; ds="7?

991. Ilennas IuEUA Y = £ ;e_x (y': ch x) gs _ 9

dx
992. OkpyxuocTs X =rcost, y =rsint; %‘;‘ =?
g 2 ] i
993. ITuknonga x = a(t —sin t), = a(l — cOos t) 5

994. Actpouzma x = acos®t, y=asin®t; ds=2?

995. ApxumenoBa cuupans x = atsint, y = atcost; ds=7?

996. Kappuouza x = a(2 cost — cos 2t), Y= a(2 sint —sin Zt);
ds="? !

997. Tpaktpuca x = a(cos t+Intg %), y=asint; ds=7?

998, PasBepTKa OKPYXKHOCTH

s a(cost+tsint), = a(sint—tcost); %:—: ?

999. I'unepbona x = acht, y=asht; ds=7

CKOpOCTb OBUXEHUS

1000. Jlectruna mnuHod 10 M OZHMM KOHIIOM NOPHCIOHEHA K
BEeDPTUKANLHOM CTeHe, & JPYIHM — omupaeTcs o moji. HIMKHEE Ko-
Hell OTOJABHUTAETCA OT CTeHBl €O cKopocThio 2 m/muH. C Kaxkoi
CKOPOCTBIO ONYCKAETCs] BepPXHHH KOHEIl JeCTHUIbI, KOILa OCHOBA-
HHe ee OTCTOMT OT cTeHHl Ha 6 M? Kak HampaBleH BeKTOpP CKOpO-
cTu?

1001. Tloesx 1 BO3OVIIHBIN MIAD OTIDABJISIOTCS B OZUH U TOT
JKe MOMEHT H3 OIHOro HIYHKTa. Iloes] ABMIKeTCHS PABHOMEDHO CO
ckopocTso 50 KM/u, map mogHmMaeTcd (ToXKe PABHOMEDHO) €O
ckopocersio 10 xM/4a. C Rakoll CKOPOCTRIO OHM YIANAKTCA APYL OT
npyra? Kak sHanpasieH BeKTOp cKopocTu?

1002. Yenosex, poct Koroporo 1,7 M, yzaasiercs OT MCTOUHH-
Ka cBeTa, HAXOAMAINErocA Ha BBICOTe 3 M, €O CKODPOCTBHIO
6,34 km/u. C xaxoll CKOPOCTHI0 mepeMelaeTcsi TeHb ero FoJIoBb?

1003. Jlomazs 6eKHT MO OKPYRHOCTH co ckopocrhio 20 xm/q.
B nentpe OKpYMKHOCTH HaxomuTesi (hoHApPh, & [0 KACATENBHOH K
OKPYJKHOCTH B TOYKe, OTKYJa JIoluajab HauuHaeT Ger, pacrojoxKeH

3a6op. C Kakoll CKOpPOCTLIO TepeMeliaeTcd TeHb JOMATHM BAONb

3a6opa B MOMEHT, KOIrJZa OHA TPOGEsKHT %ORPY}RHOCTH?

§ 5. MOBTOPHOE AN®DEPEHLWUPOBAHUE 79

§ 5. NosTopHOoe auddepeHuupoBaHue
DPyHKLUUKN, 3aAaHHLIe B ABHOM BuUae
1006.y = x> -8x+2; y” =? 1007. y=1-x% -x*; y” =

1008. f(x)=(x+10)6; 72)=

1009. f(x)=x° —42® +4; fV(1)=?
1010. (x2 + 1) =97 1011, y = cosdixi g =12
1012. f(x) Liiro) =2.1018. f(x) =arctgx; £1(1)=?

1014. f(x) = Tl_ Fi(Ey—2
1015.y =x®Inx; 'V =? 1016, f(x)=2; f/(x)=7?
X

1017, o= asin2oy 22 = 1. 1018, = L2 =g
: S dmr) i l1+x’
B sanavax 1019-1028 naiita BTOPEIe TIPOMBBOLHEIE OT QYHKIUH

1019. y = xe* 1020. y = ——.
J 1+x

1021. y = (1 +x2)arctgx. 1022. y=va® - 2.
1023. y=ln[x+\’1+x2}. 1024.y = —1—.
AR

1025. y = elx 1026. y = V1 - x” arcsin x.
1027. y = arcsin (asin x). 1028. y = x".

B samauax 1029-1040 maiitu obine BBRIDAKEHHH AJA IPOU3-
BOIHEIX TIOPSAAKA N OT (QYHKIIHIHA:

1029. y=¢€*. 1030. y=¢". 1031. y = sinax + cosbx.
1032. y =sin®x. 1033. y = ve*. 1034. y=xlnzx.

1035. y = i 1086. y =In(ax +b). 1037. y = log, x
1

1
+b
1038 Y=

ot 1040. y = sin” x + cos® x.
5

1041. Joxasars, uTo GYHKOHA Y = (x2 - l)n VIOBJETBOPAET

COOTHOIIEHHIO (xz - 1)y("+2) + 20yt _ (n+ l)y(”) ol

. ‘
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1042, [lorazaTs, uTo QYHKIUA ¥ = e* sin X yIOBIETBOpSET co- ,

orHomenu y”“ -2y +2y =0, a GyErOoua y=e *sinx — coor-
Homrenuno y” + 2y’ +2y =0.
=g

1043. Ooxasats, uro GYHKIUA Y = 74 VYHOBJETBOpSET COOT-

Homteruo 2y’% = (y - 1)y”.

1044. Toxasars, 4yroe (GYHEIHA Y = V2x - x?  ynosnersopsier

cooTHOmIeHHIO YY" +1=0.

1045. [oxrasath, uTo (YHROHA U = Pkl T VIOOBIETBOPSAET
cooTHOomenu0 y” —13y" -12y = 0.

S

*re

V=

1046. Ooxasath, uTo QyHKUEHA Iy =€ VIOBIETBOPAET

COOTHOINIEHUID Xy + %y’ = % y=0.
1047. JoxasaTs, uTo GYHKIUA y = cose” +sine® ymosmeTso-

pAeT cooTHOIIeHUO ¥~ —y' + ye2I =0,
1048, [oxazars, 4To QYHKIIUS ) ;
y = Asin (a)t + (00) + B cos ((t)t + wo) (4, B, o, W, — INOCTOSHHEIE)
: d*y 2
+iwy = 0.
di? Y

1049. ToxasaTs, YTo QYHKIIHA

VAOBJIETBOPAET COOTHOILIEHMED

a,e™ + ae”™ + ag cosnx + a, sinnx
(a1, as, ag, ay, n — MOCTOSHHEIE) YAOBIETBOPALT COOTHOIIEHHUIO
d4 (
“i=n'y.
dx

1050. Joxasars, uTo MYHKOUS 4 =sin (n arcsin x) YIOBIETBO-

pseT COOTHOIIEHHIO (1 = xz)y” ~xy’ +ny =0.

1051. lfloxaaa'rb, yro dyurmua e’ * yropneTBOpAET COOT-

womenmio [l — 2% )y - xy’ — o’y = 0.

k.
1052. Joxasarb, UTO0 QYHKLUA Y = [:c +ox? +1 VOBJIETBO-

pseT COOTHOILEHHIO (1 + 2% Jy" + xy’ - by = 0.
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w2
1053. Jokazath, uTo BBIpa)KeHUe S :-Q-,——%(%-J HE H3Me-

HHTCH, eCJIM 3aMeHHUTh I Ha %, T. €. eCJIY IIOJIOXHUTH Hi= “1—, TO
: "

A2
gL i[y_lj =i
u o 2 y [

2 2
1054. Oaro y = f(x) BrIpasuTts d—; qepes 4y " —d-ng. TToxka-
dy dx dx?
3
(1+y’2)2
3aTh, UTO hopMmyny R = R MOXKHO NpeolpazoBarTs K BUAY
o
R ol g il

7"
a% |3
dyz

1055. Dauo: F (x) = f(x)(p(x), IPH 9TOM f’(x)(p’ (x) =C. Jloka-

T L: @” R fm 0 o
sarh, uto £-=L-4+2& , 2C L, F"._ 7 .9
A SRR T A e

DYyHKUWKN, 3a4aHHbLIE B HEABHOM BUAE

2

1056. 2«2 + a%y® = a%?; j L9
=

A

3

3
1057. x2+y% =r%; 2L _2 1088, y=tg(c+y); LL=7

dx® dx®

1058. s =1+te’; 3:23:? 1060. 7y3+x3—3axy=0; y' =17

1059. y=sin(x+y); y”" =7

-s

1062; e = gy " =7

1063. Brisectn GopMyny Aasf BTOPOH NPOMABOAHON (YHKIINH,
obpaTHoit gammo#H ¥ = f (x).

1064. ¢” +xy = e; maftrn y”(x) npu x = 0.

"

y -
(1 + y’2 )3

1066. Y6enguTsca B TOM, 9TO W3 y2 +x* = R? crenyer k=

1065. y2 = 2px; OIpeNeNUTDL BEIpAXKeHMe K =

=1
R ’

¥

roe k=
(t+52)"
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1087. [TokasaThb, UTO eCAH
ax® +2bxy+cy2 +2gx+2fy+h =0, 10

dy _ _oxtbyrg Ay A
dx bx+ey+f dx? (bx+cy+f]3 :
rge A — mocrosinuas (He saBHcAIlad OT X H Y).

¥
1068. Tokasars, uto ecan (a + bx)e* = x, To

dyHKUMKN, 3ajaHHbBE NapaMeTpuyeckn

2
1069. x = at’, y=0bt"; ££=2
dy
d?
1070. x = gcost, y =asint; E;-z—z?
. .d3y
1071. x = acost, y = bsint; —x-é—:?
2
1072. x = a (@ -sing), y=a(l-cosq); j—x‘:—:?
3
1073. 1) x=acos’t, y=asin3t; Ix%:?
A 2
2 Al
= = t; ——=1
2) x=acos"t, y=asin 2
2
1074.1) x =Int, y=1t2-1; %:?
2
2) x = aresint, y=1n(1—~t2); —Sx—z=?

; d’
1075. x = atcost, y = atsint; E!;—=?

1076. Toxasats, uto QyHKRuua y =f (x), saTaHHAA uapameTf;
pHUUeCKH YpaBHEHUSIMH VY = e cos‘t , x=¢e'sint, ymosnersopser
COOTHOIIEHHNIO y”(x + y)2 =2 (xy' - y).

1077. I[bicasa'rb, gto dyHROUA Y = f (x), 3ajaHHAfA mAapamer-
pHYUeCKH ypaBHeHHUAMH Y = 3t — 2= 3t2, VIOBJIETBOPHET COOT:

HOIIEHHIO 36y'(y - m): x+ 8.
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1078. Noxasars, 4YTO QYHKIHA, 3aTaHHAS NapaMeTpHYecKH
ypaBHeHMAME X = sint, y = sinkf, yzoBIeTBOPSAET COOTHOIIEHUIO

d? dy :
(=) =5 xobuiry 0.

1079. doxrasars, 4To ecsu
p= f(t)cost - f’(t)sint, = f(t)sinz.‘ + f’(t)cost_, TO

ds® = dx® +ay® = [ 1(t) + () ['ae®.

YcKOpeHWe OBUXEHUS

1080. Touxa gBMIKeTCS NPAMOJHHENHO, IpPHYEM s=%t3—

—t + 5. Ha#iT yCKOpDeHWe ¢ B KOHIIe BTOPOH CeKYHIBI ($ BBIPAXKEHO
B MeTpax, { — B CeKyHAax). ]
1081. IlpsmonuHedHOe JBUKEHWE [POUCXOLHT B COOTBETCTBHH C
dopmyioit § = t2 — 4t +1. Haiiru CKOPOCTh W YCKOPEHHWE JIBUIKEHU.
1082. Touxka IBUIKETCH
A5

b =§s1n 5

BHIDAYKEHO B CAHTHMETPAX, ¢ — B CEKYHIAX).

npsMoaHHeliHO, IpudeM

+ 8. HaliTm ycKopeHHe B KOHIle IepBOil CeKYHABI (S

1083. Toura jBHXKeTCA NPAMOJHHEHHO, IPHYEM § = \E . Joxa-
3aTh, UTO OBHIKEHHE 3aMeIJIeHHOe M UTO YCKOpPeHHe & IIPOIIOPI[MO-

HaJIbHO Ky0y CKOpPOCTH V.
i sl fop) muw)

1084. Tsixenywo fanky gaunoi 13 M cmy-
CHAIOT HA 3eMJI0 TaK, UTO HIDKHHH ee KOHEll ZW/
IPUKPeNJeH K BaroHeTKe (puc. 15), a BepxHHUi
yIoep;KHABaeTcsa HKAHATOM, HAMOTAHHBIM HA BO-
por. Kamar cMaTBEIBaeTca €O CKOPOCTHIO
2 m/muH. C KaKUM YCKOpPEHMEeM OTKATEIBAETCS
BATOHETKA B MOMEHT, KOrJa oHa HAXOIHUTCH Ha
paccTosHuYU 5 M oT Touku O?

NS

NN

1085. Bapxy, many6a xoropolt Ha 4 M
HUJ)Ke YPOBHA IIPHUCTAHM, IMNOATATHBAKT K Z
Hefl IpH IOMOINHM KaHATa, HAMATEIBAEMOTO
Ha BOPOT cO cKopocTeio 2 M/c. C Kakum ye-
KOpeHHeM ABHIKeTcH 0ap:Ka B MOMeHT, KOTJa
oHA yjAaleHa OT IpucTaHM Ha 8 M (mo ropu-
BOHTAJIH).

N

Puc. 15
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1086. Touxa mBMIKeTcA NPAMOJIHHENHO TAK, 4YTO CKOPOCTEH ee
H3MEeHAeTCA OPOMOPIHMOHANBHO KBAJIPATHOMY KOPHIO W3 NpoiigeH-
Horo myrtu. IlokasaTh, 4TO NBHIKEHHE NPOMCXONHUT MOL HeiiCTBHEM
TMOCTOAHHON CHJIEL.

1087. IIaHO, uTo cHJa, JHelcTEYOLIAS HA MATEPHAJBHYIO TOUKY,
o0paTHO NPOIOPIHOHAJNBHA CKOPOCTH [ABHIKEHHs TOUKH. JoKasarsk,
YTO KMHETHYECKAs SHEePIWs TOYKM ABJAeTCHA JHHeHHOU (QyHKIuei
BpeMeHH.

Dopmyna JleribHuuya

1088. IIpumeruTh (hopMmyny JleHbHIIA M BHIUACIEHUSA IPOU3-
BOJHOM:

1) [(xz + 1) sin x](m); 2) (e" .sin x)(n) SRt ) (x3 sin owc)(n)
1089. ITorasaTs, 9TO eCHM Y = (1 — x)—me‘mJt , TO

(1 x)gy = oxy.

IIpumenuB dhopmyny Jlelibununa, mokasaTs, 4T0

1 - x)y"* - (1 + ox)y™ - noy™ ™ = 0.

o arcsin x

1090.
(1 - % ) y" —xy - o’y =0 (cm. sapauy 1051).

Ilpumernus dopmyny Jleiibauna u guddepeEnUpPyd 5TO paBeHCT-
BO 11 pas, MOKAas3aTh, 4TO

(l—x ) (n+2) (2n+1) xy(n+1)_ (n2 h ) (n) _

DOyHKIUL [ = e VAOBIETBOPAET COOTHOLIEHUIO

1091, IloxaszaTe, 4TO (e“" cos bx )(n) =r"e" cos (bx + ngo), rie

r=va®+b?, tg<p=%.

Hernonssys dopmyiry Jlefibauma, mToay4uTh cilelyioiiue GopMyIs:
r* cosng = a” — Coa™ 2% + Cta" bt ...,

noos _plon=lz | 8. n-8:8 5 n-5;5
riginng =€ a' T b=Ca "+ Ca" b T

sl (n) %
1092. ToxasaTk, 4TO [x”‘lex] = (._ 1)” em] j
i

-
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1093. Noxasath, uTo QYHKOUA y = arcsinx yIOBIETBODSET CO-
orsomennio |1-x2)y” =xy’. Ilpumenss x obenm TACTAM DTOTO
ypaBHeHusA Gopmyny Jleitbunuma, HaiiTh y(")(O) (n = 2).

1094. Tlpumensa dopmyny Jleitbuuna n pas,
dbysrIHa y = cos(m arcsin x) VAOBJIETBOPSET COOTHOIICHHUIO

(1 x ) (5+3) ~@n+ l)xy("“) + (m?‘ = nz)y(") =0.
1095. Ecan y = (arcsinx)’, o
(1-22) 5 _ @n - 1) iy 4 (- 1p5 0 =,
Haitrn y'(0), y “(0), .- (")(O).

IIoKas3aThk, 4YTO

Ouddepenumnans BLICWUX NMOPAOKOB

1096. y = %/x_2; diy =2
1097. y = x™; d’y=7
1098. y = (x+1) (x - 1)%; a2y =2
1099 y=47"; ¥y =2

1100. y = arctg_(-ﬁ—tg x); d?y =17

1101. y=vIn®x-4; d’y =2

1102. y =sin®x; d®y =17

1108. p® cos® 9 —a®sin®@ = 0; d%p =2

1104. xg +y% = a%; d’y =17

1105. y=1n ;i: ; X =tgt; BRIDABUTH dzy uepes: 1) x u dx,
2)tu dt.

1106. y =sinz; z2=a"; x =ik Bmpaanm d’y uepes: 1) z u

daz, Z)xn dx, 3)tu dt.



naBsa IV

WCCNENLOBAHUE ®YHKLIUA
U UX TPAOUKOB

§ 1. MoeepeHue GpyHKUUUN

1107. Tlokasars, uTo TouKa x =0 ecTr TOYKA MHHHMyMAa
dyuknan y = 8x* —4x® +12x% +1.

1108. Vicxops Hemocpe/CTBEHHO W3 OIpeesleHns BOBPACTAIEH
¥ yopBaomeil GyHKIHHE U TOYeK MaKcHMyMa H MHHHMYMA, HOKa-

3aTh, 4To GYHKOHA Y = x® —3x+2 BpospacTaer B TouKe Xx; =2,

y6bIBaeT B TouKe X, = 0, JOCTHIrAeT MaKCHMyMa B TouKe ¥z = -1 u

MHHMMYMa B TOUKe x, = 1. ;
1109. Tax 3xe, xak B sagaue 1108, noxesars, u9ro (yHKUUS

y = cos2x Bospactaer B TouKe X = 5, VOIBaeT B TOUKe Xy =1,

ZOCTHraeT MaKcuMyMa B Touke xgz = 0 @ MHUHHMyMA B TOUKe X = —“2—

1110. He nonsaysach NOHATHEM IIPOM3BOMHON, BHIICHHTH NOBE-
IeHme TaHHOM GYHKIUH B Touke x = 0:

Dy=1-2" Hy=22-2 Hy=xi
py=V  By-1-Vs e u=|wal;
Dy=|m(x+1)); 8 y=el SR i B

1111. Morasark, uTo GyHKIUA ¥ = In (x2 + 2x —3) BOBpACTAET B
mouke x; =2, yOhIBAaeT B TOUKe X, = —4 U He HMeeT CTaluOHap-

HBEIX TOUYEK.
1112. BHIACHUTbL NoBejeHue PyHROHH ¥ = sinx +cosx B TOU-

Kax x1=0, x2=1’ x3=_l§'H x4=2'

§ 2. MPUMEHEHUWE NEPBOK HPOIJBBO,D.HOP'I 87

1113, BriAcHUTL NoBefeHHe Q)YHRIIHH‘ y=x-Inx B Toukax
Xt = -1- = = =
1 =5 X 2, x3=e u xy=1 u mOKazaTH, UTC eciu JapHaA
(hYHKIUA BospacTaeT B ToyKe x = a > 0, To OHa yOuIBaeT B Touke +
| F’ it
1114. BelACHUTE MOBeZeHUE q)yHRmmI Y =xarctgx B TOYKax
x1=1, x2="11'1x3=0- |

ﬂ;ﬂi pu x¢|0,

1115. BrisicHuTE noBefeHue DYHKIUR

ol el
7

1
B TOUKAX X =3, x2="‘é‘ﬁxa=0- |

§ 2. Npumenenne nepeoii Nnpcm:simmloii

Teopembl Ponns u Nlarpanxa

1116. ITpoBepurs cnpaBefJIHBOCTE Teo[pemm Poana pnsa dyHK-
uny y = 2%+ 4% ~7%-10 na OTpe3Ke [-}, 2]. :
- 1117. TlpoepuTs cnpaBefiNBOCTh Tecﬂpemm Ponna ans dgyak-
nun y = Ilnsinx Ha orpeske [%, -56—“ : | '
. 1118. TIpoBepuTh cOpaBeIHBOCTE TGOPQ‘MBI Ponng mna $pyan-
uun y = 4%"* na orpeske [0, m]. |

1119. IlpomepuTs clnpaBeisnBOCTH TEO[peMI:I Ponnsa gnsi ysk-

i |
1120. ®Pynxnua y = 2xf npnnnmaﬁ'r paBHEIe SHAYUEHMS Ha

nan y =Vx® ~82+2 ma orpeske [1, 2].

KOHIIAX OTDesKa [—1, 1]. Yoenureca B Td:M, YTO NPOMBBOAHAA OT

;3'1‘01/[ (YHKLHK HHTZle Ha OTpesKe [~— 1 1] 4 HyJb He obpalmaeTcs, U
OB BACHUTE TAKOE YKIOHEHHE OT TEOPEeMEL Ponns.

1121. Dyuxnus y = Ix, TIPpHHUMAET p?.BHBIe 3HAYeHUS Ha KOH-
1laX OTpesKa [— a, a]. Yéerurnea B ToM, 11.'0 IpoH3BOAHAA OT sTOH

(yHEKIUM HUTHe HA OTpesKe [— a, a] B HYJIF He ofpaiaercd, U 06b-
SCHHTE TAKOe YKIOHEHHEe OT TeopeMEl Pomﬂa. '
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1122. oxasaTs TeopeMy: eciay ypaBHeHUE

n-1

apx” + G X"+t =0

HMMeeT MOIOMKNTENbHBIH KOPeHs X = Xj, TO ypaBHEHHE
nage™t + (n - 1)a ™ +...

TaKIKe HMeeT TIONOKUTeNbHBIN KOpeHb i IPHTOM MeHBIIMH xo
1123. Jlaua bysxnua f (x)=1+=x" (x=1)", e m u n — nensle
HONOKMTeNBHbIe Yrcaa. He BBIUHCIAS IPOUIBOJHOM, IOKABATH, UTO
ypaBHeHUe f'(x)=0 wumeer mo kpaitHeil Mepe OAWH KOPSHb B M-

'ra'_,l—'o

Tepsae (0, 1).

1124. TloxasaTh, 4TO YpPABHEHHE x? -8x+¢=0 He MOXKeT
HMeTh IBYX PA3NUUHBIX KOPHel B HHTepBaje (0, 1).

1125. He maxons npouasofHoil GyHKINUH

fle)=(x -1)(x - 2)(x - 8)(x - 4),
BEIACHHTH, CKOJBKO JleHCTBUTENEHBIX KOPHe#l mMeeT ypaBHeHUe
f’(x) = (0, u yxasaTh WHTePBAJE], B KOTOPBIX OHH JIEXKAT.
1126. Tloxasars, uro dyEkuus f(x)=x"+pr+q =He MoeT
HMeTh Gonee ABYX MeHCTBUTENBHBIX KOPHeH IpH YeTHOM 7L H Bonee

Tpex P HeYeTHOM Jl.
1127 Hanmcars dopmyay Jlarpanska s QyHKIMA y = sin 3x

Ha OTpeske [xls xz]-

1128. Hamwmcare opmyny Jlarpamka  [IJH q}ymcmm_
y= x(l —1nx) Ha OTpeske [a, b].
1129. Hanucats Gopmyny Jlarpamxa Aus  QYHKIUY

y = arcsin2x Ha oTpeske [xo, xo + Ax].

1130. IIpoBepuTh CHOPABEATHBOCTE TEOPEMEL Jlarpanixa [Aas
GyHKUuA y = X" HA OTpPesKe [0 a] n>0, a>0.

1131. IIpoBepHTH CHOPABEJIMBOCTh TeopeMbl Jlarpama s
$yrxumn y = Inx ma orpeske [1, e].

1132 JloKasaTh € MOMOIIBIO (GOPMYIIEL Jlarpan:xa HepaBeHCTBA

Yo
2l <ing <2

1133 IloKas3aTh ¢ MOMOLIBI0 GopMyssl JlarpaHxa HepaBeHCTBa
o U Tl
2B_tga gﬁ_co.rﬁa

cos’

TIPU yCIOBUU 0<b<a.

< I,
upr yexosun 0 <pso <

§ 2. NPUMEHEHWE NEPBOW MPOU3BOAHOM 89

1134. oxasaTh ¢ moMomisio dopmyner Jlarpamxa CIIPABEIIIH-
BOCTb Ipu @ > b HepaBencts nb”‘l(a 4 b) Zigh i na"‘l(a =0

eciu n > 1, M HepaBeHCTB NPOTHRONIOIOKHOIO cMBICHA, ecou n < 1.
1135. PaceMoTpum GyHKIIKIO

2k
f(x): x%sin-- mpu x#0,
0 nmpr % =0,
Jdra dysKuua auddepenuupyeMa mpn JgoboM x. Hanuniem ans
Hee ¢opmyny Jlarpamma Ha oTpeske [0, x]: f(x)—f(0)=xf’(§)

(0 <t < x) Bymem mmers: x2 sini— = x[Zé sin%- - cos %J , OTKyna

i s :
COSE = 2E sin %- ~ xsm?lc—. 3acTaBHM Tellepb ¥ CTPeMHUTLCH K HYJIO,

Toraa OyseT cTpeMHTbes K Hymo ¥ £, W MB Ilonydaem:

lim cos— =0,
£—0 g

O6bsIcHUTE 9TOT MAPANOKCANBHEIN PesysIbTaT.

1136. TIpnMenss Ha oTpeaKe [1; 1,1] & yHroun f (x) = arctgx
dopmyny f(xo + Ax)= 1 (x0)+ [ (x.o + %)Ax, HAHTH TpubImxeH-
Hoe sHauyeHWe arctg1,1.

B sagavax 1137-1141, ucnonssys dhopmyiry
7 (x +Ax) = f(x,)+ f’(xo + %—x).ﬁx,
BEIYHMCIUTE NPUGIHIKeHAbIe 3HAYSHUS TANHEIX BBIPAKEHMI:
1137. arcsin 0,54.

1138. 1g11. CpaBHUTE ¢ TAOJMYHBEIM 3HAUCHHEM.
1139. ln(x +Al1 + xgj npu x = 0,2,

1140. 1g7, 3naa 1g2 =0,3010 u 1g3 = 0,4771. CpasHurs pe-
BYJIBTAT ¢ TABIHUHEIM.

1141. 1g61. CpaBHUTE PeayILTAT € TaBTHUHEIM,
1142, Vﬁeanmca B TOM, YTO IPHUMeHAA HOPMYyIy
= = 7 (atb
F(0)=1(a)+ (o~ a)r(432)
K BRIUuCHeHuio Jorapudma or N + 0,01N, r. e. monaras

0,43429 0,43429
lg(N +0,01N) = 1gN+W" 001N =lg N +=562=
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nomyckaeM IOrpellHOCTh, MEHBIIYIO 0,00001, T. e. monyuaeM IATH 1159. y=2x% —lnx. - ¥ g
|i BepPHBIX IuGp HOCHe 3aIATOH, €CIH TOJBKO lg N paH ¢ IaTki Bep- ! 1160. y = x-2sinx (0 2x= 27':).

1161. y = 2sin x + cos 2x (0 Lx< 21'5).

MosepeHve GPYHKLUWUA B nHTepBane 1162. y = x +cosx. 1163. y=1n[:c+\f1+x2J.

|
\‘ ‘ ;
8, gl { 1164. y = xvax - x* (a>0).

HBEIMH IHGpamMu.

! 1143. TloxasaTs, 9to pynknua y = 2x° + 32" —12x +1 ybGusaer

! B UHTepBaJle (— 2 1). B sagawax 1165-1184 maiitu sxcrpeMyMs byHKIMIIL.

'E g 11 o = 3 ol 2

%‘ 1144, ITogasarb, uTo QYHKIHI Y = V2x —x° BospacraeTr B HH- 65. y 2x2 SE 1166. y =2x° —6x2 -18x + 7.
3 3

| TepBaJe (0, 1) 1 yObiBaeT B HHTepBaje (1, 2). IlocTpouTs TPaduk } 1167. y = —"“——“";ziiﬁ'i . 1168. y - 8x% + 82

‘. naHHON PYHKIUU. ‘ 1169. v = 1 T
Y m- 1170. y = —-x*Vx® + 2.

I 1145. IToxasaTs, uto QyHKUUA Y = x® + x Beame Boapacraer.

‘5,!? 1146. Tloka3aTh, uTO GYHKIuA y = arctg x — X Besue yObIBaeT.

""‘1 e 71 y=22°46x-7. 1172, y= B

“: 1147. TloxasaTh, uTo PYHKUUA Y = = Bo3pacTaeT B JioboM _ O

! :

b uHTEpBase, Ha coxepsramem Toukn x = 0. 1173, y = A3z kol Beaie
{, : ( P 1174. y ve—g<ly
! o sin(x+a) ; Z

‘ 1148. Tloxasats, uto QyEKIMA ¥ = — ) MaMeHAeTCH MO 1175. y = x - In(1 + x). 1176. y = x ~In (1 - x?')
!W HOTOHHO B JAK60OM MHTepBajie, He CO/JEpIKAINeM TOYeK pasphiBa | )

| GYHKIVH. 1177. y = ( ) (x + 1)

» t

’W 1149*, [loxasaTh HePABEHCTEO tifc? > % IIPU YCIOBHH ‘ 1178. y = (x2 - 2x) Inx ——x +4x.

l s

I 0<xy <y <7 1179. y=%(x2+1)arctgx—%x2—"“—"1—.

i 1150. HailTi MHETePBAJILE] MOHOTOHHOCTH QYHKIHY LRy

L ey (Nn :

mm y=x°-38x"-9x+14 ot “E(x “é)af°51nx+%x\fl—x2 =

1
A TIOCTPOHTH 110 TOYKAM ee rpaguK B HHTepBaie (ﬂ 20 4). 1181. y = xsinx + cosx — %f (_ g < i< 3;)
=)
<

1151. Hajiti WHTepBAJIEl MOHOTOHHOCTH rbyﬂmmn | : s
i 118_2.y=(-é——x)cosx+sinx—% (OSx _g_)
B3 ax 11521164 maiiTy HHTEPBALI MOHOTOHHOCTH (hYHKIMIE. 1183, y = 2=x gl
amay : ] p _ 83. y== cosn(x+3)+—;2-smn(x+3) (0<x<4),
1152. y = (x-2) (2x+1) .
1184, Y= aef* + pe P* .

2

1153. y = {(2x - a)(a—x)° (a>0). B samauax 1185-1197 Haiitnm namGosbiuee M HAMMEHbIICe 3Ha-
¢ YeHUA MAHHLIX QYHKIUE Ha
_1wea? : 10 ‘ i VKA3AHHBIX OTpPe3Kax M B yKa

1154. y = g 1155. y e % ‘mmTepsanax. VKaBaHHEIX
1156. y = x — e*. 1157. y=x%*. 1188, y =7 1185. y = x* -22% +5; [-2, 2].
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1186.
1187,
1188.

1189.
1190.

1191.

1194.

1195.

1196.

1197.

B sanauax 1198-1207 nmoxasaTh crpaBeIUBOCTD HepaBeHCTB.
1198.

1200.

1202.
1203.

1204.

1205.

1206.

1207.

y=x+2\/;; [Oa4]'

y = x®—5xt +5¢° +15 [-1,2].
y=x®-3x?+6x-2; [-1,1].
y=4100-2% (-6<x<8).
e <19,
ks (0<ss)

y=%1 (0<x<4).

2 y=%+—f32— (0<x<1) (a>0,b>0).,

i
2
y=2tg‘x~tg2x (0Sx<-’l).

y:xx (01<x +)

il (xz_gx)z (OSxSS).

y= arctgi—;% (0 < x S].).

HepaBeHcTBa

1199. e* > 1+ 2 (x#0).

2:J—x_>3—~x-' (x-> 1).

x>1n(1+x) (x>0).

e
1201. Inx > ———+ (¥ >1).

2xarctgx = In (1 + xg).

1+;vc1n}(ac+\!1+sc2 |,>_\11 +x? .

1n(1+x)> amtgx (x = 0).‘
sinx<x—%+f§% (x>0).

sinx+tgx>2x (0<x<12‘-).

chx>1+a’—C;— (x:tO).
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3apgayn Ha OTHICKAHUe HamboNnblUX
M HAWMEHbLIIUWUX 3HAYEHUN QYHKLKURA

1208. ucno 8 pasbUThL HA JEA TAKUX CAATAeMBIX, UTOOBI cyMMa
ux Ky6or OplIa HaMMeHbIIIeHd.

1209. Karoe moJoMKuTeNbHOE YMCJIO, 6y;1yqn clIoxeHo ¢ obpar-
HEIM €My JHCIOM, [aeT HANMEeHBUIVIO CYMMY?

1210. Yucno 36 pasmouTh HA ABA TAKMX MHOMKHUTENA, UTOGHI
CyMMa MX KBaJpaToB ObLIa HAMMEHBIICH.

1211. TpebyeTca MBTOTOBHTEL AMMK ¢ KPBIMIKOH, 00BEM KOTOPO-
ro GBI 6Bl paBen 72 cM3, IpHMYeM CTOPOHBI OCHOBAHHS OTHOCHJINCEH
651, kar 1 : 2. KakoOBHI JOJNMKHEI GBITH PABMEDEI BCEX CTOPOH, YTOBEI
MIOJHAA [IOBEPXHOCTL OBLIA HaMMeRbIUeH? :[ ______ _‘_

1212. W2 yrios KBafipaTHOTO JHCTA KAPTOHA
pasmepoM 18x 18 ¢cM? Hy)XHO BHIpE3aTh OXWHA-
KOBBIE KEaJpaThl TakK, YTOOBI, COTHYE JHCT IO
OYHKTHPHBIM JunwaM (puc. 16), momyuurs Ko-
Po6KYy  Hambonabiieil BMecTHMocTH. Kaxosa
TOJKHA ObITH CTOPOHA BHIPE3aeMOTo KBaxpara?

I
1
1
I
I
I
1

1
1
1
I
1
I
P AT T.

Pue. 16

1213. Pemuts mpeAplAyIIYIO 3aMauy LIS IPAMOYTLOJIEHOTO JIHIC-
Ta pasMepoM 8X 5 cm2.

1214. O6sem NPABHIABHOR TpeyrodbHoil mpuaMel paBex v. Kaxo-
BA JNOMXHA OBITH CTOPOHA OCHOBAHNS, UTOORI IIOJHAS TMOBEPXHOCTH
OPUBMEL BRI HAMMEHBIIEH?

1215. OTxpreiTelii waH umeer GopMy LPIHHADA. Hpn JaHHOM
00beMe U KAKOBHI JOJIKHEI OBITE DPAJMYC OCHOBAHNA H BEICOTA IIH-
NHHAPA, 4TOOEL ero MOBEPXHOCTDL OBINa HanMeHbUIeH?

1216. HailiTu coOTHOWIeHMe MexxIy pamuycom R u BeicoTOH H

OUANHIPA, HMEIONIero NpH JaHHOM o0beMe HANMEHLINVIO IONIHYIO
TIOBEPXHOCTE.

1217. Tpebyerca H3TOTOBUTH KOHMYLCKYIO BOPOHKY ¢ 0DBpasyro-
wieit, pasroit 20 cm. Kaxosa momkea GLITE BHICOTA BOPOHKM, YTOOE
ee o0beM OBLT HauGomabmum?

1218. Mz kpyra BLIpe3aH CERTOP ¢ IEHTPANLHBIM yIyioMm o . M3
CEeKTOpa CBEPHYTA KOHHYECKAHd NOBEPXHOCTH. IIpH KakoM 3HAYEHWH
yria O ofbeM MOMYy4YeHHOTo KoHyca OymeT HanOoabLIumM?

1219. ITepumerp paBHOOGeIDEHHOTO TPEYTONLHHKa paBeH 2p. Ha-
KOBEI ITOJIXKHEI OBITH €r0 CTOPOHBI, UTo6LI 06keM Tena, o0pasoBaAHHO-

IO BpANGHNMEeM 3TOI0 TPEeyroJbHHKA BOKDYT erc OCHOBAHNH, GEII
HanbonpnIHM?
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1220. Ilepumerp paBHOGeIPEHHOrO TPEYTONBHUKA Paset 2p. Ka-
KOBBI [LOJIMKHEL OBITB €ro CTOPOHEI, qroBe 06BeM KoHyca, 00pazo-
BAHHOIO BpAI|eHMEM DTOTO TPEYTOoIAbBHHKA BOKPYT BERICOTEL, OIyLIeH-
Hol Ha ocHOBaHMe, OBII HanBOIBIIEM?

1221, Haitri BHICOTY LMJIHMHADa HANGOMBIIETO obbemMa, KOTOPBIH
MOJKHO BOHcATH B Imap pajmyca F.

1222, HafiTH BHICOTY KOHYCA HaMOGOMBIIEro ofbeMa, KOTOPBIH
MOKHO, BIIMCATH B map pagmyca E. :

- 1228. Tosaesad Karsd, HagalbHAA Macca KOTOpOM 71, Magaer
Hoj TefCTBHEM CHJIBL TAMECTH, paBHOMEpPHO MCHAPAHCE, TAK UTO
yOBINE MACCHL MPONOPIBOHANBHA BPEMEHH (xoaddUIHEHT MPOIOP-
NHOHANLHOCTH PaBen k). Uepes cKONBKO CEKYHJ IOCJe HAUaId mna-
TeHHH KMHETHUECKAd SHEepPrid Kalliu Gymer HaubosblIel H KaKOBA
ona? (ConporHBieHHEM BOBAYXA npenebperaem.)

1224, Prruar BTOPOTO Pojia MMeeT TOUKY ONOPEHL B A; B Touke B
(AB = a) mongemnteH rpys P. Bec efMHMIEI JJIHHBL pRIEara pageH k

Kaxopa mokHa ORITH AAHHA PEIYAra, uyrobel r'pys P ypaBHOBeIIH-

pasica HAWMeHbIIei cunoit? (MoMeHT ypaBHOBEIIHBAIOIelH CHJIBI

NOJ3KEeH PABHATHCSA CyMMe MOMEHTOB rpysa P u peruara.)

1225. Pacxogbl TOILIMBA ONSI TONKH IapoXona nponoanOHMs-
gui KyGy ero ckopocru. MasecrHo, HWTO IIPH cxopocru B 10 KM/4
pacxofnl Ha TONJIUBO COCTABJIAIOT 30 py6. B uac, ocTajbHBIE e
pacxofpl (He saBHCANHE OT CKOPOCTH) COCTABIAKT 480 py6. B 4ac.
TIpu ‘KaKo#l CKOpOCTH Mapoxoia oBmas cyMMa DacxoloB HA 1 kM
nyTe Oyaer panmensmieii? Kaxosa Oyzer IpPH 2TOM obmas cyMmma
pacxofoB B yac?

1226. Tpu nyuxra A, B n C pacmoIOMEHE! TaK, 4To ZABC =
=60°. s nynkra A BLIXKOAUT aBTOMOBUIE, 4 OJHOBPeMEHHO H3
nyaxTa B — 1moesz, ArToMOGHAL ORHMIKETCA M0 HANPABISHUID K B co
cxopocrrio 80 KM/4, moesx — IO nanpasneso ¥ C co CKOPOCTHIO
50 xm/4. B Kaxkofi MOMEHT BpeMeHH {oT Hauamga TBUMKEHHUST) pac-
CTOSHNE MLy IOe3NOM ¥ aBTOMOGMIEM GyneT HAaUMeHBIIHM, eC/IH
AB = 200 xm? -

1227. Ha OXpy)KHOCTH JaHa TOTKA A. TIposecru xopiy BC ma-
paliebHO KACATEJbHOH B TOUKE A Tak, 9To0Bl IO TPEYToib-
mauxra ABC 6eina nanbonbiied. | '

1228. Ha#iT: cTOPOHBI IPAMOYTOJBHHKA HauboBIIero HepH-
MeTpa, BIMCAHHOTO B HOJYyOKPYHHOCTE PAjMyca R.

1229, B manHBIl cerMeHT Kpyra BOHCATH TIPSAMOYTONBHUE HaM-
GoJapllel Tmaomany. &
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1230, Oxoyo gamHOro ILMIMHAPA ONHCATH KOHYC HAWMEHBILEro
o6eema (IJIOCKOCTE OCHOBAHUS IHJIHHIPA U KOHYCA HOJIKHEI COBIIA-
IaTh).

1231. HaiiTu BpICOTY IPAMOTO KPYTOBOI'C KOHYC& HAHNMEHBIIEro
ofrema, OIMMCAHHOTO OKOJO Iapa paguyca R.

¥232. HaliT yros npm BepIIMHE OCEBOIC CeUeHMI KOHYyca
HAMMEHBIIeH OOKOBOH IIOBEPXHOCTH, OIMMCAHHOTO OKOJO JaHHCTO
urapa,

1233. KaxoB pomxen GpITH yros IPH BeplINHe paBHOOeIDEHHOTO
TPeyToNbHUKA B3aJAHHOH IUIOIANH, YTOGBl Paguyc BHMCAHHOIO B
BTOT TPEYroJbHHE Kpyra Geli1 Hanbombuium?

1234, HaiiTn BBRICOTY KOHyca HaHMeHBIIEro o0beMa, OMHCAHHO-
TO OKOJO HOJyIlapa pajguyca R (UIeHTP OCHOBAHHA KOHyCA JEXKHT B
LIEHTpe 1Iapa).

1235. KakoBa ToixHa 6HITE BRICOTA KOHYCA, BIUCAHHOTO B IIap
paguyca B, mias Toro urobel ero GOKOBAf 0BepXHOCTH Oblia HAH-
Bosipmiei?

1286. IoxasaTe, 4TO KOHWUECKHI TIaTep HAHHON BEMECTHMOCTH
TpebyeT HAMMEHBIIEro KOJHYECTBA MAaTepUu, KoTJa ero BRICOTA B

ﬁ pas GoNbIIe pagayca OCHOBAHUA.
» 1237. Yepes [aHHYID TOUKY P(l-, 4) NPOBECTH TIPAMYIO Tak,
YTOOLI CYMMA LJIHH [NOJOMKHTENbHBIX OTPESKOB, OTCEKaeMbIX €10 Ha

KOOPIHHATHLIX ocsxX, Obljia HaMeHEBIIeH.
1238. HaitTi cTopOHLI IPAMOYIOABHUKA HAaRGOIBIIeH IIOIALY,
=3 A 9 2
BHHECAHHOTO B oamme -+ 2 =1
2 2 v
a b
1239. HaiiTH HaMMeHbIIMI IO IJIOLIATH BJJHUIIC, ONHCAHHBII

'fircono JAHHOIO IPAMOYTOJbHUKA (IIOMAanE SJANICA ¢ TONYOCAMH &
1 b paBHA Tab).

g b
1240. Yepes KAKYI0 TOYKY SILIUICA %+i(_8 =1 cmegyer mnpo-

BecEH KacarelbHYI0, YTOOLL IIOIafh TPEYTONBHIKA, COCTARIEHHOTO
9TOH KacaTeNbHON 1 OCAMH KoOopmuHAaT, GBI HaWMeHbIIel?

1241, Ha sanumnce 2x° +y2 =18 pmaH®l IBe TOYKH A(l, 4) u
B(3, 0). Haiity Ha JaHHOM siaunce TpeThio Touky C Takyl, 4To-
6n1 mTomans TpeyroabEuka ABC 6plia HanGodBIIeH.

1242. Ha ocu napabossl _1,(2 = 2px [aHa TOUKA HA PACCTOAHMH &

OT BepIIMHBI. YKasaTh abciuccy x Gmmxalimedl K Helf TOUKM KPHBOK.
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1243. Tlonoca exe3a IHPHHEOH @ NOMYKHA OBITE COTHYTA B BUIE
OTKDBITOTO IANMHAPHUYECKOTO enoba (cevenue enoba MMeeT
dbopMy AYTH KPYroBOTO cermMeHTa). HaliTu sHaueHMe IEHTPATBHOTO
VI8, ONMPAIONIErocs Ha 9Ty EYTY, IIPH KOTOPOM BMECTMMOCTE e-
no6a 6ymer HanboNbIIeH.

1244, Bpesno gnmuoil 20 M uMeeT opMy yCe9eHHOTO KOHYcCa,
JIHAMETDHl OCHOBAHHI KOTODOTO PABHEI COOTBETCTBEHHO 2 M 1 1 M.
Tpebyercsi BEIpYOUTL U3 OpeBHA 6anKky ¢ KBAJPATHBIM IONEDETHBIM
ceuenmeM, OCh KOTOPOH coBmamaja Okl ¢ OChIO OpeBHa M OOBeM
KoTopoil Gpim 6B HamBonbmuM. KaKOBHI TOMKHBL GBITH PasMEpE!
damxu?

1245. Pan onnIToB IpHMBEN K 71 DasIMYHLIM 3HAYEHUAM Xj,

X9, ... Xp [ HMCCTeAyeMOM BenmuuwHBl A. HacTo UIPHHMMAIOT B Ka-
yecTBe SHAUeHHA A TaKoe 3HAUeHHMe X, UTO CyMMa KBAAPaToB OT-
KJIOHEHHI ero oT Xi, Xg, ... X, AMeeT HauMeHbIlee 3Hauenue. Hai-

TH X, YAOBIETBOPSIONee BTOMY TpeboBaHMIO.

1246. MuHOHOCEII CTORT Ha AKope B 9 KM oT Gmuxalinieidl TOUKH
Gepera; ¢ MUHOHOCIIA HYKHO TIOCTATh OHIA B Jareph, PacloNoKeH-
el B 15 KM, cunTad mo Gepery or Gumkaiimell K MMHOHOCIY TOY-
Ku Gepera (areps pacmoiosxen Ha Gepery). Eciu roHeln MOKeT Je-
JaTh TEIIKOM IIo 5 KM/4, a Ha Beciax oo 4 Km/4, TO B HaKOM
OyHEKTe Gepera OH MO/KEH IIPUCTATh, YTOOBI IONACTH B JaTepb B
KpaTuaiiiiee BpemMa?

1247, IlpaMo HAX IeHTPOM KPYroBoil ILIOUIAZKH Dajnyca R
HY)KHO IoBecHTH GoHapb. Ha Kaxodl BBICOTE HYMHO B5TO CHIGJIATE,
4TOBLl OH HAWIYYLIEM 05pa3oM OCBellalt JOPOMKKY, KOTOpoil obBe-
neHa niomanka. (CreneHs oCBeIeHNA HEKOTOPOW MJIOIIATKH IPAMO
IPONOPIHOHANBHA KOCHHYCY yIVia IajleHua Jydeil ¥ ob6paTHO mpo-
MOPLIHOHATEHA KEALPATY PACCTOAHUA OT MCTOUHHKA CBETA.)

1248. Ha orpeske OIHHON !, COENMHSIONIEM IBA MCTOUYHMKA CBE-
Ta cunel [; u Iy, HAWTH HauMeHee OCBELIeHHYIO TOYKY.

"~ 1249. Kapruna BeicoToll 1,4 M moBelllena Ha CTeHY TaK, 4TO ee
HmKHEN Epail Ha 1,8 M Bhime ruasa HabmIogaTelsd. Ha raxowm pac-
CTOSHNHA OT CTeHEl IOJDKEH BCTATh HAGNIOFATENE, YTOGHI ero L0JIOo-
sgeHNe OBRLI0 Haubodee ONATONPHATHEIM [JIA OCMOTPA KAPTHIEI
(T. €. uro6sl yron spenus GpLI HaKbONbIIUM)?

1250. Tpyz Becom P, jekamiuii Ha TOPHBOHTATLHON IIOCKOCTH,
MO/BKeH GBITH CABMHYT IIPHIOMKEHHOH K Hemy cuioi F. Cuma TpeHuHs
[PONOPIMOHANEHA CHe, IPHKMMANIIeH TeNo K IIOCKOCTH, M HAIDAB-
JIeHa TIPOTMB cABUTraIei cuisl. Koad@uienT DIPONOPIHORATIBHOCTH
(xosthdumment Tpeun#A) paged k. Ilom kaxmm yriaoM ¢ X TOPHBOHTY
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Hamo OPUIIOMKUTE cuay F, 9To0BI BeIMULHA ee OKasalach HauMeRbIIeii?
OnpeneTe HANMEHBIUYIO BeTHYNHY CABUTAIOIIEH CHIILL.

1251. Cxopocre TeueHMs BOAH II0 KPYIJIol Tpyle IpAMO IIPOIOD-
LMOHANBHA TAK HABEIBAEMOMY THADPABIHYECKOMY paauycy R, Bolumc-

ngemomy 1o Qopmysne R = %, rie S — NI0MaAb CeUeHns IOTOKA BOLEL

B Tpybe, a p — CMOYeHHEIH (IOZBOXHEIN) mMepuMerp cedeHus TPYORL
Crenens samonneHusA TPYOBl BOZOM XAPAKTEPHSYETCSA NeHTPANBHBIM
YrioM, ONHPAINUMCH Ha TOPHB0HTANBHYIO IOBEDXHOCTH TEKyIIel
Bokl. Ilpn kaxoill cTemeHH B3alONHEHHMS TPYOBI CKOPOCTh TEUEHWS
Bogbl Oymer Haubomemieit? (HopHu monyuawmiierocss IpW pelleHUH
3alauy TPAHCLEHAeHTHOT'O YPaBHeHH HAHTH rpaduiecKn.)

1252. Ha crpanune KHUIH TeYaTHBIH TeKCT NOMKeH BAHHMATE
S KBagpaTHEIX CAHTUMETDOB. BepxHee W HHIKHee IIONH MOJIMKHEIL
651TH IO @ CcM, TIpaBoe U JieBoe — 10 b cM. Eciam NPpUWHUMATE BO BHH-
MaHHe TOJbKO SPKOHOMWIO OyMAru, To KARUMH JOJMXHEI OBITH HaM-
GoMee BRITOIHBIE PASMEDPHI CTPAHUIIEI?

1253*, Konuueckas BOPOHKA, PagWyc OCHOBAHHA KoTopol R,
a BeIcoTa H, HanmoNHeHa BOJoii. B BOPOHKY OHyLIeH TsMKeJbIH IIap.
Kaxum monsxen OwITL pajguyc Iiapa, 9Tobbl 0o0BeM BOJLBI, BEITECHEH-
HOH 13 BOPOHKH NOTPYKeHHOH YaCcThI0 mIapa, OBl Haunboapmrmm?

1254, Bepuinea napabosbl JesKUT Ha OKPYJKHOCTH paamyca R,
ock mapabosLl HaTIpaBieHa Mo AHaMeTpy. KaKoB JoikeH GHITH ma-
pamMeTp mapabonsl, YTOGHEI IIOINAKL CEerMEHTa, OTPAHNYEHHOTO Na-
paGosioil ¥ ee ofmmeil ¢ OKPYRHOCTBIO Xopmoi, 6niaa HambonLmIei?
[[Inomans cHMMeTPHUHOTO HapafolNMUecKoro cerMeHTa PaBHa IBYM
TPETAM IPOU3BeAeHNA eT0 OCHORAHWS HA «CTPENKY» (BRICOTY).]

1255. Konyc, paguyc ocHOBaHuA Koroporo R, a BhicoTa H, me-
peceveH IIIOCKOCTBIO, IapajielnrsHoll obpasyiouleii. Kakoso TomEHO
GBITH paccTOSIHME MEXXAYy JHHHEeH IepecedeHHs 2TOH NIOCKOCTH ¢
IJIOCKOCTBI0 OCHOBAHHA KOHYCA M LEHTPOM OCHOBAHUA KOHYCA, IS
TOTO 4TobBl MIOmWAnsk cedcHHs Opina HauGombmieh? (CM. mpexbigy-
LIY50 3afady.)

1256. Jina xaxoll Touxn P mapabomsr y> = 2px OTPesoK HOpMAaIH

B P, pacmono:ReHHEIH BHYTPH KDHBOH, HMeeT HAUMEEBITYIO JIRHY?
1257. TloxazaTs, 4TO KacaTelbHad K SJIJIHICY, OTPE30K KOoTopoil
MENAY OCAMH HMMEeT HAMMEHBUIYIO ANMHY, JeIUTCHd B TOUKE Kaca-
HHA Ha ABe YaCTH, COOTBETCTBEHHO PaBHBIE MOJYOCAM BJIJIHICA.
1258. JloxasaTe, YTO B SJIWICE PACCTOSHME OT LEHTPA IO JIO-
0oil HOpMANH He NPEeBOCXOAHT PAasHOCTH Ioayocei. (¥Yoobmo Boc-

IIOJIE30BATECHA IMapaMeTPHYeCKUM 3afaHueM EJIJIHHC&.)
4-1489

3
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1259. B mpAMOYronlLHON CHCTeMe KOOPAHHAT x0y maHBl TOYKA
(a, b) W KpHBATL Y = f(x) TlokasaTh, UTO PACCTOSHHE MEMAY II0-

cTOSHHON TOUKOI (a, b) H mepeMeHHOH (x, f(x)) MOKET HOCTHT-

HYTh OSKCTDEMyMa TOJNBKO B HANPABICHWH HOpMalHl K  KpuBO#
i Tl
HepBoQGpaSHox}‘x GYHRIUH f(x) HasLIBaeTcd (QYHKIIEA F(x),

IponaBoHAas KOTOPOH papHa nauHOM dysrimmuM: F (x) = (x)

B sajauax 1260-1262 nokasaTs (mpH IOMOIIH muddepeHInpo-
Ranus m Gea Hero), uTo IaEHbIe QYHKIHH ABIAIOTCH nepBoobpas-
HEIMY OTHOM 1 TOH Ke QYHKIUH.

1260. y=Ilnax m y=Inx.
1261. y = 2sin® x m y = —cos2x.

2 2
1262, y=[e+e ) my= e
1263*. HorasaTs, 4To QYHKIMUA

i:H

# :".v‘f'ﬂ";-:" A S .
Y= cos® x + 0082(% <15 x) ~ COS X COS (% ar x)

ecTb KOHCTaHTA (T. €. He 3aBHCHUT OT x). HaliT 3HaueHHe 9TOM KOH-

CTAHTEL.

1264. Tloxasars, uTo QymKmus y = 2arctgx + aresin

2"2 €CTh

1+x
romcTaHTa mpH x = 1. HaliTu sHaweHue pTOil KOHCTAHTHI.

1265. Ilorazark, 9TO GYHKIHUA

bt acosx+b fa—b X
A Zarctg( a+tb tg 2)’

rme 0 <b<a, ecTh KOHCTAHTA NPH X > 0. HafiTun sHaueHme 2TOH

KOHCTAHTHI.
12

1266. V6enuThest B TOM, 4To GYHKIUU —€°", e“shx u e*chx
OTNUYAIOTCH OZHA OT APYroil Ha MOCTOAHHYI BeJMYHHY. TToxasaTs,
wto Kakgad U3 JAHHLIX QYHKIWI sABIAETCA nepBoobpasHoil AIA

2x

$pyEKOUE e
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§ 3. NpumMmeHeHue BTOPO NPOU3BOLAHONM

OKCTPpEeMyMBl

B sagagax 1267-1275 maiiTM SKCTPEMYMBI HAHHBIX (GYHKIMIH,
TMONB3YACE BTOPOY ITPOMZBOSHOII.

1267. y = x° — 2ax? + a®x (a = 0).
1268. y = x*(a-x).

1270. y = x++1-x.

1272, y = chax.

1269. y = x+ < (a>0).

1271. y = xv2 — 22,
1273, y = x%e >

1274, y = % 1275. y = x*.

Inx "

1276. Ilpu xkakoMm 3HaYeHHH @ OYHKIHA | (x)= asinx +
s

+ g sin 3xX wWMeeT IKCTPEMYM Npu x = %? Byner nu sro MarcuMym

HAY MUHUMYyM?
12797. Haiitu 3navenus ¢ ®W b, UPH KOTOPHIX '(yHKIUs

i 2
¥y =alnx+bx® + x HMeeT BKCTPEMYMEL B TOUKax ¥, =1 u x, = 2.

IToxasars, 9TO IPH BTHX 3HAUEHWUAX ¢ u b fanHAsg QYHRINS HUMeeT
MHHMMYM B TOYKe X; H MAKCHMYM B TOUKE X3, k

BbinyknocTb, BOTHYTOCTb, TOYKKU Nepernba

1278. BeIsicHUTD, BRIOYKJIA HIH BOTHYTA JHHHA I = sedlm ol
-152%+30 B OKPECTHOCTHAX TOUEK (1, 11) n (3, 3).
1279. BoiacHUTh, BEIOYKJA WM BOrHYTA JHWHHA Y = arctg x

B OKPECTHOCTAX TOUEK (1, %) u (— 1, - %)

1280. BrificHHTB, BRIIYKJA HJIH BOTHYTA JHHHA yr=:u:2 Inx

B OKPECTHOCTAX TOUEK (1, 0) u (%, - %] :
e e

1281. TloxasaTts, uTo rpadmy GYyHKIUE y = x arctg X Besme BoO-
THYTHIH.
1282. Tloxazars, uTo rpadux GyHKIUH y=1n(x2 —1) Beane

BEITYKJIBIH.

4%
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1283. Moxasars, uTo ecnu rpadur GyHKIUM Be3fe BBHIMYKJIBIH
WY Bedlie BOTHYTHIH, TO oTa (QYyHKIHA Ha MOXeT HMeTh Oomee of-
HOTO SKCTpPEeMyMa.

1284. Ilycts P(x) — MHOTOWIEH € IOJIOMKHTENBHBIMH Koadhdu-

UHeHTAMNU ¥ YeTHRIMM LTOKazaTelsiMu crTeleHeit. [loxasaTth, uTo
rpaduk pyuruun y = P (x) + @x +b Besme BOTHYTHIIA.

1285. Jlusum y = (p(x) H y=Vy (x) BOTHYTHI Ha HHTepBale
(a, b). IToxasars, UTo Ha HAHHOM HMHTepBaje: a) NHHHA Y = (p(x)+
+w(x) BOrHyTa; 6) ecau (p(x) 34 lp(x) TMONOMUTENBEHEL 1 UMENT
66mym TOYKY MUHUMYMA, TO JUHUA Y = cp(x)w (x) BOTHYTA.

1286, Briscuurk Buf rpaduka GYHKIHH, eclyd H3BECTHO, UTO
B HHTepBaje (a, b): :
2y>0, y' <0, y">0;

A gy =0, T

Hy>0, >0, y"<0;
3)y<0, y>0, y”>0;

B zamauax 1287-1300 maiiTy Touku meperufa ¥ MHTEPBAJLL BO-
THYTOCTH M BBINYKJIOCTH IpadMKOB JAaHHBIX GyHKIMIL.

1287. y=x° - 527 +3x-5.  1288. y=(x+1) +e".

1289, y = z* - 12x% + 482 - 50.

1290. y = x + 36x% - 22% —x', 1291. y=3x" —-5x? +3x -2
(a = 0).

2

1292. y = (x +2)° +2x +2. 1293. y =

x“+3a

1294. y =a-x-b. 1295, y = e * (— < x

=]
IA

rofa

o S

1296. y = In (1 + x) 1297. y =<In< (a > 0).

1298. y=a- 5 (x j: b)z. 1299 y= earctgx.

1300. y = x*(12Inx - 7).

x;’ll IMeeT TPHM TOYKH Iepe-

1301. Tlorasarp, YTO AUHHA Y =

riba, JexaIe Ha OSHON MPAMOIi.
1302. Tlorasatrs, 4To TOUKH Ileperuba JHHUU ¥ = XSinx Jemar

Ha JHHHHI y2(4 + x2) =dx®
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1303. IToxasaTh, 4To TOUKH meperuba MUHMI y =802 jepar
x

HA THHHH y2(4 + x4) =4,

1304. V6eguthest B TOM, uTo rpaduxm: byHRIUE y=2¢ " nu
y=e “sinx (xpusas 3aTYXalIUX KomebaHuil) uUMeioT obmue
KacaTeJpHble B TOYKAX Meperuba JuHUE Yy = e * sin x.

 1305. Ilpu KakwWX sSHaUeHHAX 4 ¥ b Touka (1, 3) CHYXKHUT TOU-

Koil meperuba sunnu y = ax® + b2 ?

1306. Bribpate o u P Tar, 4robn muHHAS x2y+cxx+[3y—0

HMeJNa TOYKY A(2 2 5) TOT-IK.OI/I neperuba. Kakue eme Toukn nepe-
ruba Oyzer ona uMers?

1307. Ilpn KaKUX BHAYEHWAX g TPAPUK @ymﬁmu y=e’+ax®
UMeeT TOUKH Ieperuba?

1308. Mokazatk, uTo abeuncea TOUKH mepern6a rpaduka QyHK-
LM He MOKET COBIAJAThL ¢ TOUKON 8KETPeMyMa 3Tol hyHKIIAN.

1309. HoxasaTe, uTo y m06oH ABAMKIHI nuddepernpyeMoil
DYHKIINA, MeXIy IBYMS TOUKAMEI SKCTPeMyMa JIeMKHT 110 KpajiHeil
Mepe onHa abclicca TOYKK neperuba rpadura dyaROHT.

1310. Ha npumepe dymxumu y = x* +8x°% +18x2 + 8 TIpOBe-
PUTE, UTO Meny abcouccaMu Touek mepernba rpadmra QyHKIAHE
MoxeT u He OBITE TOUEK 9KeTpeMyMa (cp. ¢ npemsIIyIei sagaueii).

1311. TTo rpaduky dyurnuu (puc. 17) BoIACHKTE BUJ TPahuKOB
ee MePBOH U BTOpO# MPOW3BONHEIX.

1312. To sxe cpenaTs mo rpadukry bynknuu (puc. 18).

¥ ' ¥

&S o (_r)

y=f(x)

£

apF-—-—-~-

Pue. 17 Puec. 18
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y y
y' = f(x)

X_i >
R

>

Sp-cow

o [E R

®

Puc. 19 Puc. 20

1313. BriacuuTh Buj rpaduka QYHKIHHE II0 TaHHOMY Ipadury
ee mpousBoxHoil (puc. 19).

1314. Brisicumrs BHA rpadnka GYHKOHM IO SAHHOMY TDadHKy
ee mpousBoxHoH (puc. 20).

1315. Jlunusa 3agaHa mapaMeTpHUECKHMH YPABHEHHUAMU X = q)(t),
U= w(t). V6epuThess B TOM, 9TO 3HAUEHUSM f, IPH KOTODPHIX BBI-
(P'W”"’W'(P”

paxeHue Mensier 3HaK (mTpuxom obozHaueHo mude-

peHIHpOBaHKe 110 t), a (p’(t) # 0, COOTBETCTBYIOT TOUKM mHepermbda
JIMHUHA.

1316. Haitru Touku meperuba JHHUE X = £2 s Y=3t+ tS.

1317. Hajitu Touxy meperuba TMHEH X = e’ , y = sint.

§ 4. lononHUTENbHbIE BONPOCHI.
PeweHnue ypaBHeHWN

Dopmynsl Kown v npaeuno Jlonutans

1318. Hamncars dopmyny Komn mnst dynxnuit f(x)=sinx =
(p(x) =Ilnx Ha oTpeske [a, b], O<ac<bh.
1319. Hanucars dopmyny Komm gns (bynnunﬁtf (x)= gat gy

¢(x)=1+e" na orpesxe [a, b].

1320. IIpoBepuTs clHpaBelTHBOCTh (opmyasl Komu nna GpyHK-
nmit f(x) =x%u (p(x) =x?+1 na OTpesKe [1, 2]

1321. TIporeputh cupaBemnuBocTs dopmynsl Komu nns GyHK-

b17%9%1 f(x) =sinx n @ (x) = x +COS X HA OTpe3Ke [0, %]
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1322. MoxazaTh, UTO eCcIM HA OTPe3Ke [a, b] UMeeT MEeCTO COOT-

HOIIIeHMre

f’(x)l Z]Cp’(x)| u ¢ (x) me oGpam;}aeTQ;{ B HYJIb, TO cIIpa-
sl ipe AT (x)=
= f'_(x + Ax);— f (x), Ap(x)=0(x+Ax)-0 (o), 20 2 X% Ax - po-

H3BOJIbHEIE TOUKH OTPE3Ka [a, b].

BEIIHBO TAKIKE COOTHOIIEHUe |Af (x)|2|A(p(x)

1323. oxasarh, uTo Ha OTpesKe [x,%] (x z 0) IpUpaliene

DyERIUT y=In (1 S x2) MeHbIlle  IpUpPanieHna - dyHRINH
Yy = arctg x, Ha oTpeske [%, x] — HaoBopot: Aarctg % < Aln (1 + xz).
IMonpsyach MOCHETHHM COOTHOINEHHMEM, MOKA3ATh, YTO HA OTPE3Ke
[é, 1] arctg x ~1n(1 + x2) = %—InZ.

B zagavax 1324—13?4 HAUTH Ipegesbl.

1324, 1im =Y 1325, lim locosz
x—a JZ—JE. . x—0 x Sl e
1326. lim <=L 1327. lim £ —cosox
x—p Sinx ; S eﬁx'—cdéﬁa‘c‘-“ i
) i
1328. lim X-arctex 1329, lim &=L,
x—0 x? | x‘—)O +/sin bx )
1830, lim 2=sinzx 41331, Jim o aarcie s
x—0 x—tgx oo 1n(1+%)
1332, lim £ =4 1333, lim <=0,
e P o eliad
24 4 ~%
1334 “lim =1 ' 13355 1iny —cosehiny
20 cos x—1 xr—0 Sinxcosx
1336. lim <=t 1837, lim szlnlx=a)
=0 xa1-x2 . x—a In e”—e“j
1338. lim £=¢ -2z 1339, lim £5%=e
Sy llen ) S S r—0 tgx-x2
efzie gl gy 8 3
1340. lim —&—2 . . 1341. lim £-—=l-% |
x—0 cosx+-¥2—-f1 x—0 sln-x
: In(l+x) ~4x 4227 223 1t
1342, i A
xl_l;% 6sinx—6x+x?
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. Insin 2x s Inx
1343. 11:1_1")1'6 —m. 1344. 31:1_1‘;[‘_:) T
1345. lim l_nm(ﬁtg_?. 1346. lim (x”’ e'x).
x—1 ctg mx x—3+oo
1347. lim [(n-2arctgx)lnx].  1348. lim [zsin 4.
X—rco X—yoo
1349. lim [J___l_] 1350. lim [(az - (pz)tg %]
451 lx-1 Inx o—a
i e i I
1351. lim (E?E” 1M). 1352. lim (ctgx x)
im —2L1 1354, lim |gf(a+x)(b+ x){c+x) - x|
13p8. chli)ri cos%”—ln(l—x) x_ﬁ;w{ ( )( )( ) ]
i : el
1855. lim {x (ex - IH 1356. lim |x7e* |.
1357. lim (tgx)™ " 1358. lim x™"%.
r—>IL i x—0

2

in[e®-1 i V tegx -
1359. lim x G 1360. lim (-};) !

x—)Q
i) g
1361. lim (ex +x)x. 1362. lim (2-Z)"%
! X300 x—a
1Y : 1n(1+3c)1+Jt 1

1363. lim (1+—2) . 1364. lim e et

Xo2oe 2 x—0 %

x—sinx

1365. IIpoBepuTh, yre lim

X—reoo
GBITH BhIUMceH mpo npasuny Jlomurans.
1366. Buavenme Kaxodl (QyHEKNMU (IPH AOCTATOUHO OONBIIHX

T C ecTBYVeT, HO HE MOMXKeT
x+sinx i y&Ts

sHaveHUAX x) Gonpmie: a*x® mmm x* ?
1367. Buauenus Kaxkoll (QYHKIHMH (OpH ROCTATOTHO GOIBITUX
3HaveHHAX x) Oonbire: f(x) unu Inf (x), IpPH YCJIOBHH, HTO

f(x)— e mpm x — .

Al
1368. TIyers x — 0. JloxasaTh, 4TO € — (14— x)x ~ BecKOHEeTHO

Majad NepBoro MOPANKa OTHOCHTENBHO X.
1369. Ilycrs x — 0. JoxasaTts, uto In (1 + x) —elnln (e + x) —

fecKOoHEUHO Majasl BTOPOro mopAmKa OTHOCHTEJBHO X.
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1370. K oxpyHOCTH paguyca r

N
IpoBeeHa KacaTelbHadA B TodKe A
(puc. 21) 1 HA Hell OTJIOMKEH OTPE30K
‘AN, @nWHa KOTOPOTO pAaBHA IJIHHE
ayra AM. Tipamas MN mepeceKaer = Lot i

npogomxerue gwamerpa AO B TouKe r J
B. ¥cTaHoBuTH, 4TO

OB = r (cicos o-sin o)

sin a—o. i

Pue. 21
e O — pajguaHHAfd Mepa IeHTPaJLHOTO YIJa, COOTBETCTBYIOIIETO

nyre AM, u nokasats, uro lim OB = 2r.
«u—0

ACMMNTOTMYECKOE U3MeHeHne GYHKLUNA
MW aCUMMNOTOTHl TUHWUA

1371. IIpoBepHUTH, HCXONA HEMOCPEJCTEEHHO U3 OIpeieseHusd,

: i 4 3
uro npaMast y = 2x +1 ecTh acMMITOTA JHHUK U = 2x tx"+1 +§ +1
P

1372. IIpoBepuTh, HCXOAHA HENOCPEICTBEHHO M3 ONpeNeNeHud,
uTo npaMas X +y = 0 ecTh acHMITOTA JHHIH Py+ay? =1,

2
1378. Iorazats, uro muEmn y = Vx° +3x% u y= ﬁ ACHMII-

TOTUYECKH MPUOIMIKAIOTCA APYT K ADYrY OpH X — teo,

1374. oxasaTk, 4TO (BYHKIHH f(x) = \/xs B e e

(p(x) = %% + ¥ acuMnTOTHYecKH DaBHBI ADYT ADYTY IPH X — +oo.
Bocmons3oBaTeeAd 2TUM 0GCTOATENBCTBOM ¥ BHIUHCIHTE IPHOIH-
HKEHHO f(115) uf (120). Kakyio MOrpeiiHOCTE CHENAeM, IOJIOMKHB

f(100) = ¢(100) ?

B sagaugax 1375-1891 mafiTh acHMNOTOTHl JAHHBIX JTUHHH.
2
1375, 20 F Ly 1376. xy = a.
a b

1877. § = —— 1378, y = ¢+ —2

22 —dx+5 (e-0)®

1379. 2y (v + 1)° = «°.
1381. y® = 6x% + 28,

1380. 3° = a® — 8.
1382. yz(ac2 + 1) = xz(xz - 1).
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1383. xzy® + wly = o
1384. y (x2 —8bx + 2b2)= 2% - 8ax® + a’.

1385. (y+x+1)° =2 +1. 1386. y = xIn(e+1).

2
1388. y = xe* + 1.
1390, y = 2x + arctg—’é-.

1387. y = xe”.
1389. y = xarcsecx.

1391. y = LZQ(C%F, e f(x) — MHOTOYJIEH (a: w2 0).

1392. Jluaua 3afaHa HapaMeTpUUecKH YPABHEHUAMH X = (p(t),
y= w(t). IToxaszare, YTO ACUMITOTEI, He MapaljlienbHbIe KOOpIH-
HATHBIM OCAM, MOTYT BLITH TONBKO IPH TexX 3HAUeHUAX t = f;, NpH

KOTOPBIX OJHOBPEMEHHO

il i s

TIpw 5TOM, ecili ypaBHeHHe ACHMITOTH ecTh ¥ = aX + b, TO
t
a= lim %%, b= tlingo[w (t) - a0 ()]
Kax HajiT# aCHMITOTH, IApaIe bable KOOPAHHATHEIM ocam?
1393. HailTy aACMMITOTH IHHAM X = %, = ﬁiﬂ
1394. HaiiTi ACHMITOTH IUHAN X = %’;, y= %.

2

i £ Rl
1395. HafiTh acUMITOTHL JIMHUK X = 12t2 e
: 2
1396. HaiiTn acHMIITOTEI JeKapToBa JHUCTa X = —f:"—t%-, fii

1397. HafiTy acMMITOTEL IMHUH X = t2"“8 , Y= 23 4
f e - £2 -4 t(?-4)

O6uwee mccnenosaHme GyHKUUN u NUWHWNA

B sanauax 1398-1464 nposecTHd MOJHOE HcCHeLOBaAHNEe NAHHBIX
GyHRIME 1 HAYePTHTL UX rpaduKi. ;

1399. y = —1-.  1400. y =

1+x —-x =1

1401. y(x-1)(x-2)(x-8)=1.

1398. y =

§ 4. JONONHWUTENBHBIE BONPOCHI. PELUEHWE YPABHEHWIA
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1436.

1438.

By + x)° = 27x.

i —1)%(x +1)%.

1437. y—'\/x+1 s =1.

1439.

8]
1402. y = %— 1403. y = («* -1) .
1404. y 32x2(x2 L 1) 1405. y = L+ 442,
X
1406. y=x2+-1. 1407, y = 22=1
x? ¥ (x—1)2
3 3
1408. y = X 1409. y=—% .
3—x* 2(x+1)’
1410. y(x—1) = «° 1411, y(x* -1} = =*
1 2
1412. y = ) J 1413, y = 24207 +7x-8
‘ (1)’ il
1414, xy = (2% - 1)(x-2). 1415. (y-x)2* +8=0
1416. y = ei 1417. y = x%e™*
1418, y =< 1419. y In(x +1)
1420. y = In (x2 + 1) 1421, y = 2% .
3 -x : e
1422, y = x"¢ 1423. = xe 2 .
1424, y =1 1425, y = x + 122
e* -1 x
1426. y = (1+ %) 1427. y = x +sin x.
1428. y = xsin x. 1429. y =Incos x.
1430. y = cosx — Incos x. 1431. y = x — 2arctg x.
1432. y = —; 14 7 (Ces oTBICKAHMA TOYEK Ieperuba).
ez —4x+
1433. y = ¢¥"% _gsin x (6es oTEIcKaHUs ToUEK Iepernba).
3
1434, y = Y22 _ x, 1435. y° = x ( t )

y3 = 6x?% ~ x5,
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2 5 22__ 5
1440. (y - x)° = x°. 1441, (y- 2*) =",

1442, y° = x* +1. 1443. yi=x*-=x.

1444. y? = x (x - 1. 1445. 32 = x*(x - 1).

1446, % = 222 1447, Py+xy? = 2.

3x

1448, y’ = 7 44X (crpocronza) (a>0).

a- j
1449. 9y° = 4x® — x*. 1450. 25y° = «° (4—3:2)3.
1451. y° = 2% —x*. 1452, x%y® =4(x-1).
1453. y?(2a - x) = x° (uucconna) (a > 0).
1454. x2y® = (x ~1)(x - 2).
1455. x%y® = (a+ x)’(a - x) (xomxouna) (a > 0).
1456. 1632 = (x2 —4")2(1— xz). 1457, 2 = (1—;)52)3.

; . !
1458. yPxt = (x2 —1) ] 1459, y2 = 2exe™?*,

1460. y =e* ~—x 1461. y = e'®*.

1462. f(x)=S2Z, f(0)=1.

1463. j=1-zxe I *
1464. y = x° — 4|x|+ 8.

apu x#20, y=1 opu x=0.

B zagauax 1465-1469 uccnenoBarh Q)ym«:unn, safiaHEble Napa-
MeTpHUeCKH, U HauepPTHTh UX rpaguKu.

1465. x =2 +3t+1, y=1t> -8t +1.

1466. x =15 3w, y =1t —6Garctgt.

3t g
L= g e
La e YT

1468. x =te', y=te".
1469. x = 2acost —acos2t, y =2asint - asin 2t (xappuonna).
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B sagmauax 1470-1477 wuccnemoBaTh JTHHHH, YPABHeHHS KOTO-
DPBIX 3a/laHBI B TIOXSAPHBIX KOODAMHATAX.
1470. p = asin 3¢ (rpexJjemecTKoBaA poaa).

1471. p=atgo.

1472. p=a(l +tg9).

1473. p=a (1 + €Oos {p) (xapgmmomnza).
1474. p=a(l+bcosg) (a>0,b>1).

1475. p = J% (xeain).

1477, p=v1-¢t%, ¢ =arcsint+y1-12%.
B zagauax 1478-1481 ucciemoBaTh W IOCTPOUTH JHHHW, IIpel-
BAPUTEJIEHO MIPUBEAA HX YPABHEHWS K MOJAPHLEIM KOODAHUHATAM.

1478. (x2 + y?)3 = 4a’x%y%. 1479. (xz + yg)x = a?y.

1476. p = %arctg%.

1480. x* + 4* = «5152(34:2 + yz).
2
1481. (xz ) y2)(x2_— y2) = 4x%7.
PeweHnne ypaBHeHUNR

1482. Ilpoeepurs, 4TO ypaBHeHWE x® — x> -8x+12=0 wumeer
OfMH MPOCTOH KOPeHb X; =—-3 W OZHH JIBVKDPATHBIH KOpeHb

1483. IloBeputs, uTo ypaBHeHHe x° +2x° —38x% —4x+4=0
HMeeT [Ba IBYKPATHEIX KOPHA x; =1 m x, = -2.
1484. V6epurhca B TOM, 4Wro ypaBHenwe xarcsinx =0 wumeer

TOJNBKO OJHH [MeHCTBUTENbHBIH KopeHs x =0 u npurom JABY-
KpaTHEIA.

1485. IlokasaTh, 9TO KOPHH ypaBHeHHA xsinx = 0 uMeloT Buj
y=kn (k =0t =2 ), npuuem 3HadeHuio k£ =0 cooTBeTCT-
BYeT IBYKPATHHIA KopeHb. KakoBa KPATHOCTH OCTANLHEIX KOpHei?

1486. Ilokasarh, uTO ypaBHeHME x®~3x% +6x—1=0 umeer
eTHHCTBEHHBIH NelficTBATENbHEI HPOCTON KODPeHDb, NDHHAJISKATIINI
HHTEepBaly (0, 1), M HAHTH 3TOT KOPEeHb ¢ TouHocThio 1o 0,1, mons-
3yfAChk MeTOJOM Tpo6.



110 [, V. UCCNEAOBAHVE DYHKLWAA 14 MX TPADUKOB

1487. Ilorasars, UTo ypaBHeHHe x° + 3x% ~x—-2 =0 umeer xBa
(1 ToNBKO ABA) MeWCTBUTENBHBIX MPOCTHIX KODPHSA, HPHHALIEHKATIHX

COOTBETCTBEHHO HMHTEPBAJIAM (— 1, 0) u (O, 1). C IoMOIIBI METoxA
npob HaHTH 3TH KOPHH ¢ ToUHOCTHIO Jo 0,1.

1488. ITokasaTs, uTO YpaBHEHHE f(x) =a#0, rae f(x) — MHO-
TOUJIEH C HONOKATeBHEIMY K0a DU MEHTAMH, TOKABATENN CTeleHe
BCeX UJeHOE KOTOPOTO HeUeTHHI, MMeeT OAHH H TOJNLBKO ONWH NeiicT-

BUTEJbHBIM KOPeHDb (KOTOPBIA MOKeT GLITh M KPATHRIM). PaceMoTpeTh
cnyqait, xkorga a = 0. Hafite ¢ TourHocTwsio zo 0,01 xopenn ypasHe-

Hus x> +8x—-1=0, KOMOMHUDPYS MeTof npob ¢ MeTOIOM XOp..

1489. Jloxasarh TeopeMy: AJs TOTO YTOBEl ypaBHEHHe X° + px +
+¢ =0 HMes0o TPU IPOCTHIX AeHCTBUTENIBHEIX KOPHS, HeOOXOLUMO H
,E[OCT&TOT-IHO YTOORI HoacbchuHeHTbx P U G YAOBIETBODSINIH HEPABEHCT-

By 4 p + 27q < 0. HafiTi ¢ TOTHOCTHIO o 0,01 Bce KopHE ypasHe-
Husa x> —9x+2=0, KOMOHHMDYS MeTOR npob ¢ MeToLOM XODPJ.

1490. Homaé.a’rb, uTO YpaBHEHHE 2 +2x% -6x+2=0 uMeeT
ABa (M TOJBKO IBAa) AeHCTBHUTENBHLIX HOPOCTHIX KODHS, IPHHAJIe-
JKAUTNX COOTBETCTBEHHO MHTEpBAJIAM (0, 1) " (1, 2). Kombuunpysa
MEeTOJ XOPJ ¢ MeToZOoM KacaTelIbHBIX, HAWTH 3TH KOPHM C TOY-
HoeThio-go 0,01.

1491. Tloxasars, 4To ypaBHeHHe x° +5x+1 =0 HMeeT emuHCT-
BeHHBIN meflcTBHTeNBHBIN NpoCcTOl KOpeHb, NpMHALIEMAINUH HH-
TepBany (—-1, 0), M HAHTH 3TOT KOPeHb ¢ TouHocThio mo 0,01, xom-
OHHUDYS MeTOJ XODJI ¢ MeTOZOM KacaTelbHBIX.

B samavax 1492-1497 npubiam:xeHHbIe 3HAYCHUS KOPHEH ypas-
HeHHSA cJeLyeT CUYNTATL KOMOWHHDOBAHWEM TpeX MeToA0B: MeTojAa
npob, MeToma Xopk M MeToma kacaTenbHbIX. (IIpn HeobxommumocTH
cenyeT MOJL3OBATECH TabaumnaMH sSHaYeHHH QYHKIUN, BXOTAMIHX
B ypaBHEeHHE. )

1492. TloxazatTs, YTO ypaBHeHHe xe’ =2 uMeerT TONBKO OXHH
JeHCTBUTENBHEI KOPeHB, KOTODPHIH NPHHANIEKUT HHTEPBATY
(0, 1), 1 HailTH 8TOT KOpeHE ¢ TouHocThio o 0,01.

1493. IloxazaTh, 4To ypaBHeHHe X Inx = @ He wMmeeT BoBce HAel-

CTBUTEJIBHBIX KOpHell mpu a < m%, HMeeT OZUH JeHCTBUTeNBHBIA

IOBRYKPATHRIHI KOpeHb OpU a = —%, IBA JeHCTBUTENBHEIX IIPOCTEIX
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KOPHSA IpH —l <a<0 u ogHM melicTBUTeNLHEIN IpOCTOH KOpeHb

npu @ = 0. HaHTH KOpPeHb YpaBHEHHA X lnx = 0,8 ¢ rouHOCTRIO 7O
0,01.

1494. TlorasaTh, uTO Tak HAZHIBAEMOE ypaBHeHne FKemnnepa

=esinx +a, tme 0<e<l, umeer ONME NPOCTOMH meitCTBITEND-

HBIH KODPeHb, W HAUTH 3TOT KOPEeHb C TOUHOCTHIO mo 0,001 npm
£E=0538 u a=1.

1495. Ilokasarh, uTo ypaBHeHMe a” = ax upu a >1 Bcermza mmeer
ABa (M TONBKO IBa) AeHCTBUTENBHBIX U IOJOMHTEIBHEIX KOpHA,
opH4ueM OAHMH KOpeHb paBeH 1, a BTopoil KopeHb MeHbIe, HombIme
unu paBeH 1 B 3aBUCHMOCTH OT Toro, 6yAeT M @ GOJbIIe, MeHbIIe
uny pagHo e. HaltTm ¢ ToyHOCTBIO ,210 0 ,001 BTOpOH RopeHL 9TOTO
YDPaBHEHUA IIpH o = 3.

1496. Iloxaszats, uro ypasHenwe x°arctgx=a, rme a =0,

UMeeT OANH AelicTBUTENLHEIN KopeHb. HaliTu ¢ TOUHOCTDIO mo 0,001
KODeHE 3TOTO ypABHEHUA Ipu & = 1.

1497, ITpu KaxoM OCHOBaHHU @ CHCTEMBI JIOTapU(MOB CyIIecT-
BYIOT UHCJa, paBHBle CBoUM Jorapudmam? CKOILKO TAKHX HUCET

MOYKeT ObITh? Haiitu Takoe umeno (c Toqnoc'rbro o' 0 ,01) HpH

1
a=="7 aTOC
2

fiiee

§ 5. ®opmyna Teinopa u ee NpUMeHeHUe
®opmyna Telinopa AN8 MHOroYneHoOB
1498. Pasnoxurs mHorouwsen x' —5x% + 4% —3x+4 no creme.
HAM gByUeHa x—4.

1499. Pasnoxuts MmMEOrouzen x° +8x%_-2x+4 mo CTENeHAM
JBydieHa x+1.

1500. Pasmoxuts mmoroumen x'° — 8x% +1 mo crememsm JIBY-
yjgeHa x —1.
; ks : :
1501. Pyarnuio f(x): (x2 -3x + 1) Pa3I0MKHTE [0 CTEOeHAM
x, monbaysick Gopmyioii Teitnopa. i
1502. f(x) ~ MHOTOWIIeH dYeTBepToll cTemeHm: SHas, uTo

F@)=-1, r@)=0, f@)=2, r(2)=-12, FY(@)=24, s
auenuts f(-1), f(0), FAL) Apes
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Qopmyna Tennopa

1503. Hanucars dopmyny Teitnopa n-ro mopanka maiast QyHHEITHH
y=% opa x, =-1.

1504. Hanucars gopmyny Teinopa (dhopmyny Maxnopena) n-ro
HOPAAKA AN QYHEOUE ¥ = xe” mpu x5 = 0. ;

1505. Hanuecats popmyny Teitnopa n-ro mopsgka AId QYHKIHA
y=+x npm x, =4.

1506. Hanucars dopmyny Teiinopa 2r-ro nopsagka maa QyHK-

e e "
2

Ul Yy = apu xy = 0.

1507. Hanucars dopmyny Teiinmopa n-ro MOpAIKa Iid CIJYHRILﬁPI
y= x%Inx mpm Xy =il

1508. Hamwucats dopmyny Teifinopa 2n-ro mopsgka mns QyHEK-
ol Y = sin? x mpu A =0

1509. Ham«réafrb dopmyny Teitnopa 3-ro mopazxa oias GYHKIINHA
y= xi_l npu X, =2 u mocTPouTh rpaduKH LAHHOHE (YHKOIHE U ee
MHoroqﬁeHa Tefinopa 3-i cTenmeHH.

1510. Hanwucars dopmyny Teitnopa 2-ro mopazxa mis QyHKIHET
U= tg.-i npu x, =0 u mocrpouts rpadmEKy ZaHHON GVHKIEH U ee
mMuorounerna Teiimopa 2-H cTemeHH.

1511. Hamucars dopmyny Teiinopa 3-ro mopagxa Ans QyHKIHY
y =aresinx npu xy =0 1 moeTpouTs rpad@UKH TaHHOH QYHKINH K
ee Muorouyieda Teitnopa 3-ii cremenn.

1512. Hanucars dopmyny Teitmopa 3-To mopagka mid GYHKINH

1= % opu xg =1 ¥ moerpouTs rpadHKHN JaHHON QVEKIHHE U ee
X

MHoroumeHa Teiinopa 3-# cTemeHH.

1513%. Moxasars, uTo ymeyo @ B OCTATOYHOM WieHe (hOPMYIILI
Teitnopa 1-ro nopsanka

fla+hr)= f(a)+hf’(a)+%zf”(a+eh)
CTpeMHTCH K % opu h — 0, ecnn f”’(x) HeIpephIBHA IPH ¥ = @ H

£"(a) = 0.

§ 5. GOPMYJIA TEMNOPA 1 EE NPVIMEHEHWE 113

HekoTopble npumeHeHus dopmynbl Teinopa

B sanauax 1514-1519 BeIACHHTEL IOBefeHue NAHHBIX dyaRIHH
B VEASAHHBIX TOUKAX.

1514. y = 2«° —~x*+8 B rouke x =0.

1515. y = #'* +3x° +1 B Toure x = 0.

1516. y = 2cosx + %2 B roure x = 0.

1517. y=61lnx— 2% +9x* —18x B roure x =1.

1518. y = 6sinx + x2 B rouke x = 0.

1519. y = 24e” — 24x —12x% —44° — x* B Toure x=0.

1520.. f(x) = 10 _ 346 4 42 1 2. HafiTu nepsble TPU UIEHA
pasnosxenusa mo ¢opmyse Teiimopa IpH X = 1. TlopcumTaTh OPH-
GasKenHo [ (1,03).

1521. f(x) — 2% _9x" +5x% — x + 3. HaiiTu nepsble TPH UIeHA
pasnoxenus mno ¢opmyne Teiisopa IpH Xy = 2. TlogcuuTaTe IPHU-
ey f (2,02) u f(1,97).

1522. f (x) — 280 _ 440 4 »2  Hajity mepBhle TPH UJeHA PAasJIo-
SKeHUH f(x) o cremeHsaM x — 1 U HajiTi DpHOIMIKEHHO f_(1,005).

1523. f(x) = x® _5x% 4+ x. HailTu nepBEle TPH UleHAa DaajIoe-
HUSA [0 cTemeHAM % — 2. BHIUMCINTL NPUOIHIKEHHO f(z, 1). Bri-

YHCIHTE [ (2,1) TouHO ¥ HalfiTH abCOMIOTHYI H OTHOCHTEJBHYIO

TIOTPEITHOCTH.
s X
1524. lIpoBepuTh, YTO IPH BHIYHCISHNH SHAUSHHN QYHKINH &

2
© X
npr O<x < —:12 mo NpHOIMMKEeHHOH (opmyse e’ =1+x+ ~—-x2 i

MOTMyCKaeMas MOTPeIIHOCTL MEHBIIe 0,01. ITonpdysice dTUM, HAlTH

JE ¢ TpeMs BepHBIMH UHOPAMH.
2

1525, IlonbaydAch TpHOIMMKEHHON @opmynofr’x et =1l+x+ x? s

HaATH e OLEeHHTE OTPelIHOCTL.

e
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1526. Ilposepmrs, uro ams yrioB, Mensmux 28°, mnorpem-
HOCTB, KOTOpasd NOJYYHMTCHA, €CJIM BMECTO SinX B3ATHL BHIPAKEHHE

3 5
Lot 57 OvAer mempme 0,000001. Ionsaysics stuM, BBMMC-

AuTh §in 20° ¢ mecThio BepHBIMH uudpamm.

1527. Hafitu cos10° ¢ TouHOCTHIO #o 0,001. V6egurnes B ToM,
ATO A1A MOCTUMEHUA YKa3aHHOH TOYHOCTH TOCTATOYHO BBATL COOT-
BeTCTBYIOMYI0 opmyny Teitnopa 2-ro mopspxa.

1528. Ionbayscs npmﬁnnmennox dopmyson

In(l+x)~p- 2 g2zt
(+x)~x-% - A
Hajita In1,5 u omenurs morpemnocTs.

§ 6. KpuBuzna

B sagauvax 1529-1536 maiitu KPUBM3HY JaHHBLIX JHHHI.
1529. M'umep6oner xy = 4 B Touxe (2, 2).

kX 2 2
1530. Banunea :—2 + Z_z =1 B Bepmunax.

1531, y=x* —4x% _184% 5 Hayajle KOOPAUHAT.
1532. y® = 8x B Touxe (»g-, 3).
1583. y =lnx B Touxe (1, O).

1634. y=1In [x + /1 + sz B HayaJe KOOPAMHAT.

1535. y =sinx B Toukax, COOTBETCTBYOIIUX 3KCTPEMAIBELIM
SHAYEeHNAM (QYyHKIIHN.
1536. ,D;efcap'mBa nmera x° + y® = 3axy B Touxe (% a: 3 a)
2

B sagauax 1587-1542 mafitu KPUBM3HY NAHHBIX JHHHH B Ipo-
H3BOJBHOM TOUKe (x, y).

2 2

2 2 A
1537. y=x®. 1538, £ _¥Y _j1 1530, y=lnsecx.

9

2

2 DN LDl m
1540. x3 +y3 = g3 . 1541. Z =1. 1542. y=gchZ,
B sanavax 1548-1549 uatiru RpHBHSHy LAHHBIX JIHHHIH.
1543, x =8t%, y =3¢ -3 mpu t=1.

§ 6. KPUBM3HA 115

1544, x = g cos® Finyi— asin®t mpu ¢t =1 .

1545. x = a(cost + tsint), y=a(sint ~tcost) npu ¢ = >

1546. x =2acost—acos2t, y=2asint-asin2 B npous-
BOJNLHOH TOYKe.

1547, p = a® B Touke p=1, ¢=0.

1548. p = ¢ B NPOH3BONBHOH TOUKe.

1549. p = ao® B npousBonsHOM TOUKE.

y—2_1 B TOH ero

1550. Hafite pagmyc XKPHBH3HBI JIMIICA §2-+ -
TOUKe, B KOTOPOH OTpe30K KacaTeJbHoNl MeXny OocsaMM KOOpIUHAT
IEeNHTCA TOUKOI KAcaHMA MOIOJNIaM.

1551, TlokasaTk, 4TO Pajuyc KPHBUBHEI IapaboJsikl DABEH YABO-
EHHOMY OTPe3KY HOPMANH, BAKJIOUEeHHOMY MEMKIy TOUKaMH Iepece-
UeHWA HOPMaNH ¢ napabolioll B ee JHPEKTPHCOMH. '

1552, TloxasaTp, YTO PAgUyC KPHBH3HLI IUKJIOHAL B 060 ee
TOUKe BIBOE OOJNBINE AJNUHBI HOPMAJN B TOH jKe TOUKE.

1553. Ilokasath, UTO pajgUye - KPUBH3HBI JIeMHHCRé.TbI

2 2

p° =a” cos2p obpaTHO NPOIOPLHOHANIEH COOTBETCTBYIOLIEMY IIO-
JSPHOMY Dajuycy.

1554. Haiitiu OKPY:KHOCTE RpHBIrIBHH napabosibl ¥ = X° B TOUKe
[@51)

1555. HaliTi oKpysKHOCTHL KPUBHUBHEI runepbonsl xy =1 B TOU-
xe (1, 1). |

1556. HaiiTu OKpY:KHOCTL KDHBHSHEI JUHUH ¥ =e” B TOUKEe
(0, 1).

1557. HaliTi OKPYMHOCTb KPHUBH3HBLI JHHHH Y =1igx B TOUKe

i
(5 1)
1558. HafiTi OKDY:KHOCTE KPHBUSHBL IIMCCOMIBI (x2 +y2)x—

-—2ay2 =0 B Touke (a, a).

B samauax 1559-1562 maiiTH BepmWHBI (TOYKH, B KOTOPHIX
KPHBHEHA NPUHHMAaET SKCTPEeMaJbHOE SHAUEeHMe) JaHHBIX JHHUH.

1559. Vx + 4y = a. 1560. y=Inx. 1561. y =e".
1562. x =a(3cost+cos3t), y=a(3sint +sin3t).
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yy  PC(11,66)
H
1
(0.5) H
f/"‘ ..'
2t ;
A $B(1,3)
A -
M x
Pue. 22

JUHHH B OPOM3BOJIBLHON Toy

1563. Haiiti HauGossmiee sma-
YeHMe paiuycs KPHUBHIHE] JTHHHN
L 230
= asin® =,
P SR
1564. Tokasats, 4To KpuewaHa

B Touke P nunmm y=f (x) paBHa

1 3 :
ly cos u(, rge o — yrou, obpa-

BYeMBIH KACATENBHON K JUHWUN B
TOUKe P ¢ MONoMHTeNbHBIM Ha-
npaBlerueM abenmce.

1565. Tloxazats, uro KDHBH3HY

Ke MOMKHO NIpefcTaBUThH BRIDaXKeHHeM

— |dsine
k l 7 l, I'le O HMeeT TO Ke 3HAUEHHME, UTO M B npeneInyIei

3ajgadge.

1566. (PYHRHHH f(x) oIpeneeHa Tak: f(x) =x% g HHTepBaJye

i AT
w<x<l, f(x)=ax’ +bx+c uHTepBaste 1< x < +oo. Kakosn

AOJIIKHBL OBITE @, b, ¢, AN4 TOro YTOGLI JUHHA Yy = (x) HMena Bes-

|

' 2
i 1570. Actpouna x3 +y

Zie HelIPePLIBHYI0O KPUBHAHY.
1567. auw (puc. 22): nyra AM OKDYKHOCTH ¢ PafHNycoM, DaB-
HEIM 5, ¥ ¢ HEHTPOM B TOuKe (0, 5) u orpesox BC npamoi, coenn-

Hammef;'Tqun B(I,S) u C (11, 66). Tpebyercsa Touxy M coenn-

2

3

HUTE ¢ TouKol B nyroit mapa6omnsr TaK, 9ToOb JuENs AMBC uMmena
Beé3/le HempepLIBHYI0 KpuBusHy. Haifita ypasHenme umexomol napa-
6oibl (B3sATH mapabomry 5-ro HOPAIKa). :

B sajavax 1568-1574 naiitu KOOPAMHATE! LeHTPA KPHUBUSHBLL I
YPaBHEHHE 9BOJIKOTEHL A TAHHEIX JUHMI.

IJ 1568. Ilapa6oma n-ro nopsigxa y = x™.

1569, Tumep6ona 2. _ Y- _ 1
a2 b2 i

2

Pl
1871, Tonyry6uueckasn mapaGoia y3 = ax?.
1572. Iapa6ona x = 3¢, y=t>-6.

1573. Huccouna y° = zz—x ‘

1574. Jlunus x =a (1 +cos® ¢ )sin t, y=asin’tcost.

§ 6. KPMBU3HA W7

1575. IToxkazars, UTO 9BONIOTA TPAKTPHCED
x=-a (1ntg~2i~+ cost), y=asint
ecThb IeNHAH JTHHAA.
1576. IlokazaTs, uTO BBONIOTA™ JOTAPHU(DPMHUYECKOU CIHpPANH
P =a® npeneraBiger coboil TOYHO TAKYIO MKEe CHHPANb, TOJIBKO IIO-

BepHYTYIO Ha HEKOTOpLIH yrom. MoHO JH Taxk mozobpaTh @, 9To6s
DBOJIIOTA COBIAMA C caMoil cOUPaJIbIO?

1577. IlorasaTth, UTO JOOYIO 9BOJNBBEHTY OKDPYIXHOCTH MOYKHO
MONYYHUTL INIYTEM TOBOPOTA OZHOM K3 HHUX Ha COOTBETCTBYHOINMH

YTOJ.
1578. Ilokazars, 4To PACCTOAHNE HEKOTOPOM TOUKM NUKJIOHILI

OT IEeHTPA KPUBMBHEI COOTBETCTBYIOINEH TOYKHM SBONIOTHL DABHO
VOBOCHHOMY IHAMETDPY IPOUSBOISLIET0 KPYTa. -
1579. DBomoroli mapabomsl y> = 4px CIHYIKAT HOMYKyBHIecKas

napabosna pyz = %(x -2 p)3 . HafiTn pauHy RyTH DOIYKyOHYecKoH

mapaboNbl 0T OCTPHA KO TOUKH (x 4 y)

1580. HaiiTu pnuyy 5BONIOTHEL BJIHICA, MOJYOCH KOTOPOrO DAB-
HBl ¢ 1 b. !

1581. TIloxasars, YTO 2BONITOH  ACTPOUABI X = acos® I

y= asin® ¢ apnserca acTponpa BABoe OONBIIEX NHHEHHBIX DpasMe-
pOB, mIOBepHYTasi Ha 45°. BocHmoib30BABMINCL STHM, BEIYUCIHTH
OIUHY OYIHA TAHHON ACTPOMILL.

1582*. TlokasaThb, YT0 JBOJIOTA KADIHUOHMAB & = 2@ COSE —
—acos2t, y=2asint—asin2f ecrs TaxKe Kapmuouza, moxobHasg

maHHOI. BoCHONb30BaBIINCE 3TWM, HAHTH OJIWHY LYTH BCel Kap-
JUOHLLI. ,

1583*. JorasaTh TeopeMy: €cl¥M KDHUBH3HA AYTH HeKOTOpOil Ju-
upu n1ubo TONBKO BozpacTaeT, AU00 TONBKO YOBIBAET, TO OKPYIKHO-
CTH KPHBHMBHEI, COOTBETCTBYIOLIME DASIMUHBIM TOYKaM 2Toi aAyru,
He IepeceKannTes ¥ JIelKaT OZHA BHYTDH APYLoi.



Fnaga V

ONPEAENEHHbBIA UHTETPAN

§ 1. OnpeneneHHbIA MHTErpan
U ero npocTreiline CBOMCTRA

1592. Bripasurs ¢ TOMOIIBI MHTErpana IJI0IATL GHIYDHI,
OTPAHUUEHHOH CHeAVIOINMY JTHHUAMK:

1) ocaMu KoopauHAT, IpaAMol x = 8 u mapabonoit y = 2 +1;

2) oceio abenuce, IPAMBIME X = a, x=Db ¥ auHued y =e” +2
(b > a);
3) ocwio afemmec M AYrodl CHHYCOMIBI ¥ = Sinx, COOTBeT-
CTBYIOLIelH epBOMY MOJNYIEDHOLY;
2 2.
’

4) napabonamu y =x" u y =8 - x

5) napabonmamu y = Pl y= J_ 3

6) muauavu y = Inx w y=1n® x.

1593. ©@urypa orpaHuueHa ocklo abcmuec ¥ OpaMBIMU ¥ = 2x,
x=4, x=6. HaiiTu nJIomagy BXOAAIIUX W BEIXOAHALIIUX - N-CTY-

IeHYATHIX GUIYD («JIecTHHI»), PasbHBasg OTPE30K [4, 6] Ha paBHBbIe
gacTH. ¥Y0enuTbed, uTo 0064 IIOAYUeHHBIX BBEIPAXKEHHUA CTPEMSATCH
IIPU HEOTPAHMYEHHOM BOSDACTAHHM 71 K OfHOMY H TOMY e Ipeey
S — nnomann ¢urypel. HaliTu abCONIOTHYI0 ¥ OTHOCHTEIBHYIO IO-

TPeIIHOCTH NP 3aMeHe TaHHOH IJIOINaf| IJIOIIagsMH BROAJIIMX H
BEIXOAIINX 71-CTYIEHYATHIX «JIECTHHILS.

1594. KpuBonuneiiHasg Tpalelus ¢ OCHOBaHHEM [2, 3] orpaHu-
- 1l &
yeHa Iapabonoif y = x°. Halita abcoMIOTHYI H OTHOCHTEIBHYIO

TMOTPEeNIHOCTH DU 3aMeHe NaHHOH IJIOMALM ILJIOWIAABIO BXOXAMIEH
10-cTymeEYaTON «JIeCTHUILHI».

& 1. NPOCTEMLUVE CBOWCTBA

1595. BplumeanTs OJomians GUIYPEl, OTpa-

2
HuYeHHoH mapabonoil y = xT’ IpAMEIME X = 3,

x = 6 1 ocklo abeiucc.
1506. BrlumcauTh IJIOINAib CETMEeHTR, OTCe-

kaemoro npamoit y = 2x +3 or napabonbl ¥ = 0

1597. BeluycauTs NJI0LIAND mapabfoInIecKoro
CerMeHTa ¢ OcHoBaHHMeM @ =10 cM u CTpeaKoH
h =6 cm. (OcHoBaHmeM CHYIKUT XOpAa, MEPIEH-
IUKyJIapHad K ocu mapabonsl, puc 23.)

1598, BeruucenauTs momans Gurypsl, orpaHMYeHHOH mapaboxoi

Pue. 23

y= x? —4x +5, oceio abcuuce ¥ NPAMBIMH X = Bt =ihs
15089, BLiumcJUTL NOINafb (UIyphL, orpaHuuYeHHOH [AyraMy

2 Ledl

Hy=9~- o

1600. BrrupenuTs naomans GUTYPEL, orpaEnYeHHON napabona-

MH y=x2—6x+10 u y=6x—-x2'

napabon y = %x

1601. BorumeauTh MJIOLATE, B3AKJIUEHHYIO MeKIy napatosoi
y= %% —2x + 2, racarensHO# K Hell B TOUKe (3, 5), oce0 OpAHHAT
1 ocpio abeIHEce. ; ' :

1602. MaTepuansHad TOUKA JBHMIKETCA CO CKOPOCTRIO U= 2t+
+ 4 cm/c. HaliTu OyTh, mpolileHHBIN TOUKOMH 34 IepPBHIE 10 c.

1603. Cxopocrs v mpu cBoOofHOM HaneHMM pPaBHA gt. HafiTn
yTH, Ipolifienuslil 32 MePBEe 5 ¢ mageHKA.

1604. CropocTh IBHIKEHUS, nponopnmoﬁaﬂbnaa'RBa,u;paTy Epe-
Meny, B KoHme 4-# CeryHABL DaBHA 1 cm/c. Yewmy paBen IyTh,
npofileHHBIH 34 MEepPBEIe 10 c?

1605. JizBecTHO, UTO CHIA, IPOTHBOIEHCTEYIOIAA PACTAMESHIIO
IpPY;KHHEL, IPOTNOPIMOHANEHA YANWHEOHHMIO ee (saxoH I'yra). Pact4-
rupas OPY#HHY Ha 4 cM, OPON3BeIU pabory 10 Ix. Rakad paboTa
fyaeT MpoM3BefeHA NPH PACTAKEHUN HPYKIHEL ua 10 cm?

1606. Yro6sl pacTAHYTE IPYHHHY Ha 2 cM, HY/KHO IPOUBBECTH
pabory 20 . HackonbKo MOMHO DAaCTHHYTH OPYKHUHEY, 3aTPaTHB
pabory 80 Hax? o

1607. CxopocTs U PAZHOAKTHBHOIO PACHaZa ABJIACTCH 3anaHHOH
dyHKnyel BpeMeHM: U = v(t). BrIpasuTh KONHYECTBO /M PaJHOAK-
THBHOTO BEIIeCTBA, PACHABIIErocs 3a BPeMA oT momenTa Tg IO MO-
wmenTa T &) IPUOTHIKEHHO — cyMMoi, 6) TOUHO — HHTerpaioM.
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1608. Cropocrs HarpesaHus reia ABNAETCA s3afaHHON GyHKIH-
el BpeMeHH qi(t) Ha cKONbKO rpagycos 6 Harpeercs Teno 3a Bpe-

M3 or momenTa Ty fo momenta T31? BrIpasuTh pemienue : a) mpH-
OIMsKeHHO — CyMMOii, 6) TOUHO — HHTErPAJIoM.

1609. Ilepemennnii Tox I sBidgeTcs BagaHHOM dyaKIUNeH
spemenn I =7 (¢). Berpasurs (mpubnmmento — CYMMO¥ M TOYHO —

HHTErpajoM) KoJuYecTBO & 3/IeKTPHUECTBa; IPOTEKIlee Yeped Mo-
mepeuHoe ceueHHe npogonnnna 3a Bpems T, cumrasi oT Hauana
OTEITA.

1610. Haupsasxenue F mepeMeHHOTO TOKA SBAAETCS 2amaHHoH

byHRIMell BpeMenn E = (p(t); Tok | — Toxe samammoill byHKIMeH
Bpemern [ = lu(t). BripasuThk pabory A Toka 3a BpeMs oT MOMeHTa

To no momenta Tq: a) npubruikeHHO — cyMMoi, 6) Touso — HHTe-
TPaJIOM.

1611. Snexrpuueckas mens nuTaeTes GaTapeeil AKKYMYIATOPOE.
B reuernme 10 MuH Hanpsokenue Ha HKJIEMMAX PABHOMepHO majaeTr
or E,=60B go E=40B. ConpormBuenme uenwm R = 200wm.
Hafituy xomuuecreo BJIeRTqueCTBa, IPOTEKIlIEE Yepes Ieldb 24
10 mun.

1612. Hanpamenne BIEKTPUYECKON NeNny paBHOMEDPHO majmaer,
ymenpIIaAck Ha @ = 1,6 B B munyry. IlepBoHauanbHoe HANPSASKEHUe
uemn E, =120 B; conporusienue nenu B = 600w, Hatitu paboty
TOKA 38 5 MHH. WHIYKTHBHOCTRIO B eMKOCTLIO npeHedperaem.

1613. B uemp paBHOMepHO BBOAMTCA HaNpMiKeHwe. B mauaje
OIBITA HANDAXeHNe paBHO Hyxwo. [lo HeTeueHHH MuHyTHI HaImps-
meHne focruraer 120 B. Comporusienue menu pasao 100 Om. Mn-
AYKTHBHOCTBI H eMKOcTBI0O npeHeOperaeM. Hailitu paborty ToKA
B TeYeHNVe OZHON MHHYTHI.

1614. TIpamoyronbHas CTeHKA aKBapUyMa, K0 KpaeB HATIONHEH-
HOT'O BOJOM, MMEET OCHOBaHHe 4 M BelcoTy b. BripasuTp cuny P
AaBIeHUS BONEI HA BCIO CTEHKY: a) NPHOIHIMKEHHO — ¢ TIOMOIIBIO
CYyMMEI, 6) TOUHO — ¢ MOMOIIBIO WHTErpasa.

1615. a) Brrumeants cuay P, c KOTOpO# Boja, HATONHAONAA
AKBADUYM, JABUT Ha OJHY M3 ero cTeHoK. Cremka mmeer dopmy
IPAMOYIONbHEKa. linuea ee a =60 cvm, a Bricora b =25 em.
6) PagmennTe rOpH3OHTANBHON  IPAMOH CTEHKY axKBapHyMa Tak,

aTo0bl CHIRL IaBIeHus Ha ofe UACTH CTeHKHM 6bLIN ONMHAKO-
BEIMH.

§ 1. MPOCTEMLUNE CBOWCTBA 121

BoluncneHune MHTerpanoe
CyMMUpOBaHUEM

1616. HenocpemCTBeHHBIM CYMMHUPOBAHHEM W IOCHELYIOLINM
1

; X
IepexonoM K Tpefesly BBIYUCAUTE HHTETpaJ je dx. (Unrepsan
0
MHTETPUPOBAHUSA TelUThL Ha 71 PABHEIX HacTeil.)

1617. HemocpeLeTBeHHEIM CYMMHUPOBAHHEM W IIOCHAEAYIOLINM
)

TIEPexXo oM K Opefedy BBIYHCIUTE Jxkdx, roe k — menoe TIOJIOMKH-
a
TeqbHOe UMCIO (MHTEPBAA WHTeTDHUPOBAHHA HeJAUTh Ha HACTH TakK,
uTobbl abellMechl TOYeK [elleHWA oOpasoBLIBANM TeOMETPHUECKYIO
IIporpeeccuio).
1618. IIpn momoutu GopMyabl, TONYYEHHON B NpPeIsIayIeli sa-
[fade, BLIUMCINATE MHTETPAIBL:

10 a+2 a Za s
1) jxdx; 2) jxdx; 3) szdx; 4) Jb—’gdx;
a
a—2 il 27

2,5

5) T(3x2-—x+1)dx, 6) J‘%‘—dx, 7) j(2x+1)2dx;
[¢] !

10) J ax b 2dx,

1
4ol
13) f(T“ : ]dx.
0

E k E
1619*, Hai#iru lim (;-J"‘Z:T”) npu k£>0. Bruucoars
i—>00 e \

b 0
8) J-(x—a)(x—b)dx; 9) I@d;\c;

> 2 3
11) J'xadx; 12) J'ﬁgidx;
0 il

npubnmxenso 1° + 290 ULETO0P,

1620, HemocpencTBeHHEIM cyMMﬁpOBaHueM H HOCTeRYIOmIIM
IepexXofoM K Hpemesly BBIUHCIUTL WHTErpPaJl j (arepBan uH-
: 1
TerpUpPOBAHTSA [EJINThL HA UACTH TAK, UTOOBI abCIFeckl TOYER Mese-
HUs 00pPaBOBBIBANIH TEOMETPHUECKYIO IPOTPECCHIO. )
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2
1621. Ina wmuTerpana J —‘i’i COCTABUTE HMHTErpalbHYI0 CYMMY,
Al
pa3buB MHTepBaJ MHTEIDUPOBAHUS HA 71 PABHEIX wacTeil. CpaBHUE ¢
pPe3yJbTaTOM IIPeAbIAYINEe BaZaul, BEIYUCIUTE

lim (l+-1—+—1-—-+...+-—l-).

nesee Al nt2 2n
1622%, BriumenuTs lim (1 =0 T TR O e +-—1—) (@ - muemoe
n—soo \B R+l " n42 an
ade 1
uncno). IlogcunTars NpUbIMIKEeHHO S0 T 0 St 102 Toa b g0

1623*. HemocpeACTBeHHBIM CYMMHPOBAHHEM M IOCJELYIOI[AM
IepexofoM K IpefeNly BEIYUCAUTE MHTerPaJIbl:

1) ]I.xe"dx; 3) j‘h‘f-dx
0 a

[B 1) pasbuBaTh HHTEpPBajl WMHTerPDUPOBAHKMSA HA paBHBIE YacTH,
B 2) n 3) — xax B 3agaue 1620.]

2) Tlnxdx;
1

§ 2. OcHOBHbIE® CBOMCTEA
onpenesieHHOro uHTerpana

FleomeTpuyeckas MHTepnpeTauus
onpeneneHHoOro mHrerpana

1624. BrpasuTh IpH NOMOIIM MHTerpaja IJIOIALb (QHTYDHI,
OTDAaHMYEHHOH AYyrol CHHYCOHIBl, COOTBETCTBYIOI[eH WMHTepBaly
0 < x < 2m, u oceio aGemuce, ‘

1625. BrplumenauTe nIonafs (GUTYPLI, OrPAHUYEHHON KybOmue-
cxoit mapabonoit y = x° u mpaMoi =

1626. Briunecnurs nioumans GUrypsl, orpaHndyeHHol mapabosa-
M y=x2-2x-38 n y=—x°+6x-3,

1627. BrruneauTs mnomiank GUIrypsl, OrpaHUYeHHONW KPUBLIMHE
p=x-xwy =221,

OueHka MHTEerpana
10
5

s d
1628. ToxasaTh, YTO MHTErpaJ jg—fs- MEHBIIe JeM .
b 2y
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1629. [lokazaTh, YTO UHTETPAJ J.eI
0

2
“Ydx BaKII0UEH MEMKAY —=
e

n 2.

B sagauax 16301635 oneHnTh HHTETDAJIHI.

35 5m/4
1630. [z 1631. JI 5gr. 1632 | (L+sin’x)ax.
x-1
! n/4
5/2 V3 e 5
1633. _[1 x _dx.1634. JJxarctgxdx. 1635. Jxﬁe'ﬂr dx.
& 3/3 Iiiiae

1636. BriicauTs (He BRIUMCISAN), KAKOH M3 WHTerpanoB Gosblie:
&)

1 1 2 2

1) Ixzdx 50 454 J-x3dx; 2) J-xzdx 5807 Jxadx?
0 1

1637. BrigcHnTsh, Kakoi U3 HHTErpaioB Gombiie:

1 1 2 2
3
1) J.szdx HIIH Jszdx; 2) JQ”Z dx nmm J-Zx dxs

e 1 =

2 4 4
3) Jln xdx nnn (111 x)2 dx; 4) J Inxdx nan J (In x)L’dx 74
1 3 3

1
1638. MoxasaTs, 9TO J‘Jl +x3dx < %, BOCITOJIL30BABIIIHACE HE-

paBeHCcTBOM Komm—ByHAKOBCKOTO

_[ﬂ x)folx _“f1 Wdx T[fz(ﬂ]zdﬁf

Y6eanutrcd, UTO MPHUMeHEHHE oﬁmero IpaBuUJa JaeT MeHee TOUHYIO
OIIEHKY.

1639. [doxkazaTb, HCXOAsl M3 IeOMETPHUUYECKHX CcOOOparKeHHH,
cHAeIyIolIue IpeNIoKeHnsd:

a) eclIM (PYHKIUA f(x) HA OTpe3Ke [a, b] BO3pACTaeT U HUMeeT

BOTHYTBIH rpadux, TO

(b-a)fla)< If(x)dx < (- a)_f(i);f_(b);
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6) ecan GYHKIUAA f(x) Ha OTpes3Ke [a, b] BO3pacTaeT U HMeeT

BBRILYKJBIH Ipaduk, To

(- a) 2O < [4()ax < (o - a)1(0).

xzdx
1+x2’

3
1640. Onenurs wHTErpaI J IMOJIE3YSACE PE3yJILTATOM 3a1a-
2

gy 1639.

1
1641. Ouernuts mHTErpan J-\fl + xtdx, HONEBYSCE:
0

4) OCHOBHOM TeopeMoii 06 oljeHKe HHTErpasa,
6) pesysnbraTom sagauu 1639,
B) HepaBeHcTeoM Komu—ByHAKOBCKoTO (cM. 3azauy 1638).

CpenHee 3HavyeHue GpyHKLUM

1642. Brrupeaurs cpefHee B3HAUEHHMe JMHEHHON (QyHKIUK
Yy = kx+ b Ha orpeske [xl, xz]. HaiiTe Toury, B KoTopoii dyHKEIUA
OpHHUMAET 9TO 3HAUEHME.

1643. Berumcaurh cpegHee 3HaUeHHe KBATXPATHUHON QyHKIMH
y = ax’ uHa orpeske [xl, xz]. B CKONBKMX TOYKAX HMHTepBaja
DYHKLMA IPpUHEMAET 5TO 3HAYeHHe? s

1644. Brrancaurh cpelHee sHaueHWe GyHKIHH Y = 2x2 +8x+3
Ha orpesxke [1, 4].

1645. Mcxons W3 TeOMETPMYECKHX COOOPasKeHWH, BEIYUCIHTE

cpelHee 3HadeHHe GyHKIMH ¥ = Va’ —x° ma OTpesKe [— a, a].

1646. UVcxona m3 reoMeTPWYeCKUX COOBPasKeHHH, yKasaTs
cpefHee 3HaUYeHHMe HeNPepPLIBHONW HedeTHOH QYHKIWYU Ha HHTepBaJe,
CHMMETPUYHOM OTHOCHTEJIHHO HAUAJIA KOOPAHHAT.

1647. Ceuernne sxenoba nmeeT GopMy MapaboIUTECKOTO CerMeH-
ra. OcHoBaruUe ero a =1 M, raybuna h = 1,5 ™ (eMm. puc. 23). Haii-
TU CPeAHION TIyOHUHY Kemoba.

1648. Hanpsisxenue dIIeKTPHUECKOH IeMW B TedeHHe MUHYTHL
DaBHOMepHO yBeawuusaerca or E, =100B o E; = 120 B. Haiita

CPeJHIO0 CHJIY TOKa 3a aTo Bpems. Comporusiaenne menu 10 Om.
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1649. Hanpsoxenre 5JIeKTPUUECKOH IeNM - PABHOMEPHO IANAET,
yoriBas Ha 0,4 B B munyry. HauansHoe nanpsixkenne B nenu 100 B.
Comporupienne B menu 5 Om. HaliTH cpeaHIO MOIIHOCTH B Tede-
HHEe IepBoTo yaca paboTsl.

WHTerpan ¢ nepeMeHHLEIM Npegenom

1650. BerauciuTh HETErpasl ¢ epeMeHHBIM BEPXHUM IIPe/esIoM:
X x X

1) szdx; 2) J‘xsdx; 3) I[—x;——’;—‘l)dx.
0 a 1

1651. CxopocTh ABMMKEHHS Teja NPONOPIUOHANBHA KBAApaTy
BpeMeHH. HaiiTH 3aBHCHMOCTE MeMIY NPOUIeHHBIM paccTOAHWEM S
H BpeMeHeM t, ecJH H3BeCTHO, YUTO 34 ImepBbIe 3 ¢ Telqo IIPOIILIO
18 cm, a xBMIKeHMe Hadajiock B MoMeHT & = 0,

1652. Cuna, pelicTBylOIag Ha MATEPHAJLHYI0 TOUKY, MEHSETCH
PaBHOMEPHO OTHOCHTENBHO IpoiifleHHoro nyTH. B Hauajle MyTH OHA
paBHanacs 100 H, a Korza Touka mepemecTHiack Ha 10 M, cmia
Bogpocaa mo 600 H. Hailitu ¢yHKINIO, ONPEIeNARINYI0 BSaBUCH-
MOCTE PaGOTHI OT IYTH.

1653. HanpsiskeHue ajeKkTpudecKol Lienw paBHOMEPHO MeHsHeT-
ca. Ilpu ¢ =¢; oHo paBHo Ei, npn t =1, oHO paBHO Ey. Conporus-
neHre R TOCTOSAHHO, COMOMHAVKIHEH M eMKOCTBI0 IpeHebperaem.
BripasuTs paGory ToKa Kak (GYHKIWIO BPpeMeHW ¢, IPOLIEAUIEro OT
HadaJa OnbITAa.

1654. TemnoeMKOCTb = Tela B3aBUCHT OT TeMIEpATypPhl Tak:
¢ =cytoi +[5t2. HaliTn QyHKIHIO, ONpPeAeNdIONyI0 3aBHCUMOCTH

KOJIHYecTBA TeIlja, MOJYUeHHOro TeJoM IpHM HATpeBAHHMH OT HYIS
o t, or TeMnIepaTryphi ¢.

1655. KpuBoJsnHeiliHasd Tpalelyua orpaHudeHa mapabosoi
= xz, OCBI0 abclice M TOABHMKHOM opauHaTOi. HaliTu 3HaueHUe
npupamienna AS m AHQ}(})epéHuuaHa dS miomamy TpamelnHH IPH
X =10 7w Ax' =04

1656. Kpusosuneiinaa JUHHeH

| Tpalen¥Ws  OrpaHUYeHa

y= Vil +16 , OCAMM KOODAMHAT M IOABMXHOM opamuHaToii. Hajith

3HaueHHe OuddepeHmmana dS omazu Tpamenuy npu x =3 u
A =102 ‘

-
|
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1657. KpuponuHeiiHasS Tpanelys orpaHHYeHA NUHHel y = x°,
ocpl0 abclHuce M IONBUIKHON oppuuaroi. HaliTy sHaueHme mpupa-
wenus AS nnomanu, ee auddepenuuana dS, aGCoIIOTHYIO (c'a:) u

OTHOCHTEILHYIO ( = %) [IOTPEeIIHOCTH, BOZHHKAIONIMe IIPH 3aMeHe

npHpaineHust puddepesnnuanom, eciau x =4, a Ax uUpHHEMAET
sHavenus 1; 0,1 u 0,01.

X
1658. Haiitu npousBojHyo oT (DYHKIHHM ¥ = J%dt npu
o Letrt
s =] I

1659. Haiitu npoﬁSBonHym oT dyEKuMEH y= |sinxdx npu

(= e 13

pe s L
a-=il), X= B XSo

1660. Yemy paBHa IPOMSBOJHAS OT MHTErpaja C IIePeMeHHBIM
HUKHUM H [IOCTOSIHHBEIM BEPXHUM NPeAesioM 10 HUKHEMY mpexeny?

5
1661. HaiiTs IPOM3BOZHYIO OT DYHKIMH Y= J1/1+x2dx opu
x

— 07 =g
2:=0 HX=

2x
1662. HaiiTyh TpOM3BOJHYIO IIO X OT tbymcuim Y= J.-Sii—xdx.
0
1663. HaiiTin NpOH3BOJHYIO IO X OT PYHKITHHA:

e’ 1
1) |2242; 2) |Inxdx.
4
2 2

x
2z
1664%*, HajiTe DpOHBBOLHYIO IO X OT PYHKIHH Jlnz xidx.,
x

1665. HaiiTy mpomaBogHYyI0 [0 X OoT GYHKINHE Y, 3aJaHHOH He-
L x
ABHO: J‘e‘dt + jcostdt =)
0 0

e

b
w oS
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y y
x
0 l \/ 0 | V'\ x

Puc. 24 Pue. 25
1666. HaiiTy NpoHBSBOAHYI0 10 X OT QYHKIHH ¥, 3aaHHON ma-
paMeTpUUeCcKH:

2
t

¢ ¢ 1
T)ra= Isintdt, y= J.costdt; 2) x= J.tlntdt, y= J.tz Intdt.

0 0 1 22
1667. Hafitu sHaueHde BTODPOH MPOM3BOAHON MO 2 OT QYHKINH

3

Z
dx =
= npm 2z =1,
Y -([lwc8

2 x
<o 8
1668. IIpn xaxoM 3HadeHUH ¥ dyHKuus [ (x)= Ixe * dx uwme-
‘ 0

et arcrpemyM? HYemy oH paBeH?
1669. HaliTn KpHBU3HY B TOUKE (O, 0) NUHNH, 3aJaHHOH ypas-

X
HeHWeM: Y = _[(1 +¢)ln (1 + ¢)dt.
0 3
1670. HaiiTu TOuUKM SKCTPEMYMOB M TOUKM mepernba rpaduxa
x
dyHKIUE Y = I(xz —3x + Z)dx. Tocrpouts rpaduk aToll GyHEKIUM.
0

1671. o rpaduram dyHKIUA, ZaHHbIN Ha puc. 24 H 25, BrIsC-
HUTH Buj rpachdKoB N3 [ePBOOOPA3HBIX.

dopmyna HbioToHa-JlenbHuya

1672. BoIYHCIUTh HHTErPATIBL!

9
3) J' 8vx dx;
i

2
Ve [, 4) [+ L) ax;
1 4 1
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2 2a
6) I(«/——‘V;)dx; 7 J%
1

) [Vl+ Vi Jax;

7 34

e i A D

8) [1xa 10)_[«]‘—1

1673. BeiancanTh WHTETPATBI:

4 bid
1) jsinxdx; 2) jcosxd:c
0 0

(Oﬁ’bHGHHTh reoMeTpUYecKMil CMBICH MOJNYUEHHOIO PesyibTara);
/4 1 J3/2
3)Je dx; 4) Jsec xdx: 5)J’ dx_. g) _[ dx
1+x 1—1.’2
0 1/2
1674. ®yuxnus f(x) nMeer paBHEIe SHAUGHHA B TOUKAX X = @

U X = b W HempepHIBHYIO IPOU3EOZHYI0. YeMmy paBeH Jf’(x)dx?
a
1675. KacarenbHasa X rpadpuxy dyHKDuH U= f(x) B TOUKEe

¢ abcnuccoil X = @ cocTaBAsieT ¢ ocklo abemuce Yyrol = U B TOUKe

3

¢ aBenuceoit x = b — yrox -}.

b b
BeruncauTs If'(x)dx " -[ flx)f(x)dx; f”(x)'npennonaraeTca

HENPePRIBHOM.

FnaBa VI

HEONMPEAENEHHbLIW MHTEIPAJ.
UHTEIPAJIbHOE UCHUCJIEHUE

§ 1. MNMpocTreiilume NpUeMbl UHTErPUPOBaHMUA

B zagauax 1676-1702, BocnonbpzoBaBmIMCE OCHOBHOH Tabimneii
WHTerPasioB ¥ NPOCTEHITHMH IPaBUJIAMH HHTETDHPOBAHHSA, HANTH

HHTerpasikel. y
1676. ij— dx.  1676. j"‘Jx" dx.
1680. J-axexdx.

1679. jloxdx.

1678. [ 4
1681. [-dx.
1682, [ AL 1683. [34x *'dx. 1684. [(1-2u)du.
1685. I(JI +1)(x -V +1)dx

1687. [(2x1? 432708 - 52038 Jaz.

1688. [(==f'az.
1690. j%ﬁdx.

1686, [fr=xete gy
¢ X

1689. J’% i

1691. J‘%_;ﬁdx.

d 3:2°-2.3"
1692. | i 1693. [222% 4y
1694. _[““"S = dx. 1695. jﬂ-x—dx.
1+cos2x cos® xsin® x _
1696. jtg xdx. 1697.Jctg x dx. 1698. stinziz‘-dx.
S JLl_tzi)_dz 0. jﬂ_
._ x2 (1+x2). 1+x ) i
1701. J_dx—z 1702. I arcsin x + arccos x)dx.
cos2x+sin” x

51489
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[7. Vi. HEONPELAENEHHbIA MHTEMPAI

B zagavax 1703-1780 HaliTH HHTerpaisl,
TeopeMoit 06 MHBAPMAHTHOCTH (DOPMYJ WHTErPHPOBAHMA.

1703. j sinxd ‘(sin x).

1705. Jli(l—*—) |

1707. J' 1708.

2x3

1709. J‘\/ 8 - 32)° 1710.

1711.

1713.

1715.
1717.
1719.
1721.
1723.
1725.
1727.

1729,

1731.
1733.

1735.

_[ 1712.
%/ a+bx

J'x 1- x2dx. 1714,

xdx
; 1716.
Ja?s1
x3dx i
A 1718.
Yt 41 ;

J‘sins £eonxdz. 1720.
cosx dx_ ‘ 1722.
3«]s'm2 x

f dns g, 1724.
e = 1726.

I (arcsin x)sv'l—xz

J’ cos3xd (3x).  1728.

J-cos 3x dx. 1730.

J'sin(zx - 3)dx. 1732.

I [cos (Zx = {f)}-zdx. 1734..
J‘d!1+x } 1736. J‘d(arcsinx)

1+x aresinx

I (a-f;cx)c

BOCTIOJIb30BaBIIINCE

1704. J-tgsxd(tgx).l {

1706. [ (x+1)" dx.

(e#l).

jﬂdx.

IZx 2 +1dx.

J:C x+

xtdx

v'4+x5'

J‘ (6x-5)dx
2v3x%-5x+6
J' gurds,

CDS x

Icoss x sin 2x dx.

J' (arctg ) dx

1+x

2

dx
j cos” x1+tgx

J' d!l-rlnx

cos? 1+

In x)

j (cos o~ cos 2x)dx.

J-cos -

2x)dx

I e sin (e’f )dx )

1737. I

2x 3)dx
22 -3x+8
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1738. |54, 1739. J'm_ - 1740. [ 5,
1741, [ 2de, 1742, £ 1743, [ 70,
R e"+1

1744. th xdx. 1745 j ctgxdx.  1746. J tg 3% dx.

1747. J' ctg (2x + 1)dx. 1748. j sin2r_gr 1749, J

1+cos” » xlnx’
{ln x)

x

1750. [ dx. 1751. [ e *d(sinx).
1752. I e*™* cos x dx. 1753. Ja dx. 1754. Ja“"dx.

1755. J'e“*“ldx. 1756. J' o il 1Y 15 je”‘gxzd:c.

a(z)
1758. [—i—. 1759, [ 1760. [_dx .
'l.,h-(% )? -[J1~25x2 14927
dx d
1761, | 7hs. 62 J'—Zx;; . 1763. | T
1764, [t 1765, [ZL. 1766 [,
va©—x x +
1767. jx—dxs 1768. [-£45. 1769, jf_if_
_ e 1=4%
1770, [0 q7y1, [£ge, 772 [(e7 +1) ax.
a” +Bln o e

1773. _[ Lz gy 1774, j%dx. 1775.J Tz g,

1+x

1776. | "li‘ﬂj dx. 1777. j“x = gx. 1778.
X

\’lx) W/EJZ

1779. '[Zx—-\farcsmx ¥riy 1780. ‘[x+ arccosBx) i
V1-9x2 f

B zagauax 1781-1790 =maiitu wWHTerpanrl, BBIENHE LEAyIO
YacTh NOABIHTErpanbHOH Ipodn.

1781. ‘[x—f_zdx. 1782. J‘

Ax
Eodx. 1783, J-mdx.

1784. Jg—j;ﬁdx. 1785. le_i___l'z_'" 1786. J;x—*_zldx.

5
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1 2
it gide-
1789. [ dx. 1790. [z

B sagagax 1791-1807 maiitu HHTel"paJ'[bI, HCIOJB30BAB ITPHEM
PaBNoKeHHA MOALIHTErPAJLHOTO BBIPAXKEHNS U IIPHEM BBIASJIeHUSH
TIOJIHOTO KBajpaTa.

1788. J’ﬁdx.

1791 [ g 1792 [+ 1793. J'm
1794. j——g—a 1795. [£+1dx.  17%. [
1797, [ 9. 1798, [ . 1799, [
1800. j _dxz 1801 [ 1802 | L
1803. _[m 1804. I“ﬁ“ﬁiﬁ? 1805. j‘ﬁ

st e Bl il N
1806. | . 1807, [ i
B sagauax 1808-1831 maiiTy MHTerpajbl, MCIONb30BAB (HOPMY-
75l TPUTOHOMETPHH /I [peoGpasoBaHMs IOJBIHTErPANbHOrO BbI-
pPaKeHHS.

1808. jcoszxdx. 1809. J's'm2 xdx.  1810. j

1-cosx’

1813 '[1+smx dx.

l-sinx

1811, || =

1-sinzx

1814. [ (g + te' x)dx.

1812. fl 82 gy

1815 J‘ cos 2x dx

1+sin xcosx

1816. J.cos xsin3x dx. 1817. I cos 2x cos 3x dx.

1818. I sin 2x sin bx dx. 1819. J‘ cos x cos 2x cos 3x dx.

d 1-sinx sin® x )

1820. [-d= 1821. J’—-—ms dr. 1822 j—l—-—-—cosx i

1823, [©2dr  ygpq [egq. 1825, [ L
sin” x cosa cos X

1826. jcos3xdx. 1827. J'tg e . 1898 J'ain5 e

1829. jsin‘* xdx. 1830. j'tgs wde " . d8a1 j

s1n JC
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1832. Jx sin 2x dx.

& 2. OcHoBHbIE MeTOAbI MHTErPUPOBaAHUS

MHTerpupoBaHue nNo 4yactam

B“‘sa,qaqax 1832-1868 maiitu mHTErpass!.

1833. Jx cosxdx. 1834. J xe “dx

1835. [x-8%dx. 1836. [ =" Inxdx (n # -1).
1837. Jx arctg xdx. 1838. jarc cosxdx. 1839. Inrctg Jz dx.
1840. J %ﬁ dr. 1841, f xtg’xdx. 1842 J‘ xcos? x dx.

lg xd x arctg x ‘/_'
1843. j 1844, g dx. 1845, | aresinvx
J. o 8 j_ﬂ dx

1846. J'ln (¢2 +1)dx 1847. j (1-1 j:)z :

1848, jﬁr_ 1849. Jx2 In(1 + x) dx.

1+x2

1850. J 22 dx.  1851. j Pe*dx. 1852 sza“"dx.

1853. jx3 sinxdx. 1854, jx‘* co®xdx. 1855, Jlnzxdx.

1856. [Izax. 1857, J%dx. 1858. [ (aresin x)’ dx.
X

1859. I(&rctg x)zx dx.  1860. jex sin x dx.

1861. jea‘“ (sin 2x — cos 2x)dx. 1862, J-e‘”‘ cosnx dx.

1-%2

1866%. j\/a +x2dx. 1867. J ’“’d;‘. 1868. szexsinxdx.

1863. jsin Inxdx. 1864. jcoslnxdx- 1865%, j%

3aMeHa nepeMeHHOM

B sagmavax 1869-1904 maiiTm mHTerpai.
1869. Jﬁi‘_ﬁ (mogeranoBka x +1 = 2%).

1870. j Adx

4x+3
dr. 1871, j S dx.

1872, j 22
xafx+1
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1873. j 2 gx.

1875. 'fx(_%ﬂdx.

dx
1876. Ix+1 8T, .[1+§ix+1
1879, [JEd =z°).

JEtw

1880.

(momcTaHOBRA X =
J_

1881. IW

1883. j e2dx (noxcramoska e* +1=2z%).

e* +1
1884, [d. 1885 [YLntay
lie*

1886. _[ 1 & cos? 1 8in2x cos 2 di,

1887. J'—.l“—tg—’-‘—dx.

SINXCOS X

1890. f mﬂ—

1888. J'

1891 J - dxz (no,n;c'raHomca x=asinz).

x=ashz).
a .
1892. _[—f——
ax?-a

x=igehzl). i

1893, [ dx. 1804, [Yetax. 1895, [
X

9-x2)
1896. I ( x:) dx
1898. dx
8 -[x Tt

1900. j szzl_—de.

1902+, [ [=ldz.

1

1882. j

i+ A
1878. J.\lax+b+m

adx,

E
T

%. 1889, [de.
a —x

(HO,D;CTB.HOBKB. x = %

4]

, HIH x =atgz, WIH

a

(mopcraHoBKA X =-, MIH X = , KM

cosz

(a)

1901. _[—-—
x +4)\J4x +1

1903%. _[

dx

x—Xx

1904%*. J‘ !x+1!dx

1+xe
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B sagagax 1905-1909 maiitu UHTEerpajibl, IPUMEHHB CHadaja

3aMeHy IlepeMeHHOH, & OTOM HHTErpUpOBaAHNE 110 YACTAM.

1905, J eVrax. 1906. jsin% dx.
1907. _[—H—"‘""‘““”; dx. 1908. _[ = arctgy
1 xz) 1+x°
1909. | € ..
J % 1+:éz)

PazHble 3agayn
B sapavax 1910-2011 maiitun unTerpassi.

1910. _[(x+1 a2+ 2odali et J(1+e3x)2ea"a’x. ,

1912. J%dx. 1913, [Siigr. 1914, [V1-eFetar.

1
it
1915. J—xcosxzdx. 1916. j (2—3x5]5x% dx.
1917, [225-82 o Jx dx
_[1+3x3_x6 dx 1918. '[1 y
+x
dx dx
1919. j———ex(m_,). 1920. [ .
1921. J' 2243 g, 1922 j 2210 |
Vi+2? e e e
1923. J’“’S*/_ e 1924, j i e o
xV3-In? x
1925, _[—M 1926. j Loxtl
L (1—11121:) : (x:,+1)3
(arctgx) ) dg
1927. f e dci el 828, jm
cos2x sin® x dx
1929. J'coszxdx' ; 1930. Jm.

1931 [ftg’ xsectxdr. 1982, [(1-tg3x) dx.

1933. j% 1934. ‘[("d”. 1935, _[ J‘Z%
3 X
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1936. ﬁ%i 1937. _[xJET:E dx.
1938. I(@ + cos x)2dx. 1939. J-amxb""dx.
1940. J'—w/_;_i—: 1941. I_ng—i;TTz' 1942. j—m
1943. ——(8__:;13?’;., 1944, J’% 1945. .[———ﬁ__g“gdi !
1946. f % 1947. % 1948. _[:%
1949 J' ﬁ 1950. Iﬁi‘;dx.
1951. .[5—5:% 1952. %J—i_% 1953. I_JE%_E
1954. % 1955. [ [Exax. * 1956. [arctgxax.
1957. J.xsinxcosxdx. 1958. Ix2 cos wx dx.
1959. f e¥xdx.  1960. J‘l:—:?o‘;%fdx. 1961. ST
1962. I:M"" . 1963, [e£82dx.  1964. | Ferer
1965. .[4“13:“21 1966. [ -2 1967. J.ﬁdx.
1968. [ **dx.  1969. j 2 HInx g, 1970, I JZ:—;;
1971. J'“rcsmx dx. 1972. J'z::’S: dx. 1973. Ie” sin? x dx.
1974, LE2)d 475 [LiE2gx. 1976, [ E&J—s%—T
1977. [$nrds  qg7s, ﬁﬁ;—ii‘dx. 1979. J'Jlst—cn";; dx.
1980. I'“—E‘~£dx. 1981. jxse"zdx- 1982. J'e-f Sdx.
1983 fﬂx— 1984, [ 1985. J‘de

§ 3. OCHOBHbIE K/IACCHI MHTEMPUPYEMbIX BYHKLIMIA 137
1986. [ —dr_ 1987, [¥=2-8 5, 1988, [N4rz® g
4 . 4 6
x4 x
Jx dx Jx+141
1989. | —4=__  1990. : 1991. dx
e i il
Y dx x 4 2x
1992. 1 L [ daieex g
99 -[2+x; L. 1993. j xw;) 1994 j" B2
1995+, [-='de_ 1996, j 1997. (YLt gy,
(1—x2) ax+b 218
1998, [—*% _ 1999, [_xldx 2000. [ ——dx
L i
2001. J““ il 2002. [-= df) ;
l+x
2003. _[ ';Lfarctgxdx. 2004. J il\}i_z)"_f
ANL : 1-e*%
2005. j\/ef‘ Zian 2006*, ‘“(i*ﬁ‘l‘“ .
2007. Jf:? 2008. Jarccos,fﬁ de

2009.

J‘ln(x + m)dx.

2010. J’a sin'x gy

COS x

i dx
i Jcos3 x+/sin 2x

§ 3. OcHOBHbIE Knacchbl
MHTEerpupyembix QyHKLUNA

ApobHO-paunmoHanbHble GYHKLUM

B zagauax 2012-2067 naiitu ;&HTerpaﬂm.

1) Snamenamens umeem monvko Oellcmeumenvible PAIAULIBLE
KOpHLUL.

xdx
2012. JZ_T(—H — 2013. j—zx e
2x° +41x-91
2014. J‘—(I oprlyde. . 2015, _[——_Gx o —
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2016. J.Lx‘sdx 2017. J' i W
X - x x -X

2018 j 82x dx . 2019. J'&

2 2 —3x°+2

(@x-1) (422-16x+15)

2020. J'!zx =5 Jdx 2021. J‘x 2x +3x%° —0x%+4 T

5246 x®—5x%+4x

2) Bnamenamens umeem MOAbKO Oeiicmeumensusle KOPHU; He-
KOMmOopble KOPHU — KPAMmHbLe.

(x2-3x+2)dx M)
2 g (BB i e 2023, | (xt2]" €x,
'[ x(x2+2x+1) J(xﬁl) %
ey S =) : x241
2024. J‘x3+52 b 2025. j =L,
—6x2+11x—5 dx
2026, [ +=6xtlles e 2027, [ |
2028, |___x%dx 2029, [2°=6x+9x+7 4
2 j (x+-2)2(x+4)2 J 2 (e5)
il od
(x?-2x+8) dx , (72°-9) dx
2032. J(H)( rvs 2033. _[———x4_5x3+6x2.
2034. _[ -ﬁdx 2035. jig—%dx.-
3) BHGMEHdeﬂb umeem KOMNACKCHbLE PA3AULHBLE KODHUL.
2036. de . 2037 |-dz-. ' 2038, |ZX%.
'[ X (x2+1 ' j x’ J-
24%-3x-3)d 5 +1)
2039.]' _’“ Saglde, 2040. J' e
2041. fx 2ldx 9042, j 2043. I——
x 2 | x2+x) x+1 (x +1)
2044 J'M 2045. [ 2 ered gy
T 1) (2a) 2t 22% 4227
2046. _[Li)di 2047+, [—dx_
ti6x2+8 1+x

§ 3. OCHOBHBIE KJTACCHI MHTEMPUPYEMbIX DYHKLIAA

139

4) Snamenameny umeem KOMNACKCHBLE KPAMILbLE KOPHIL.

2048, | =t 1d 2049 ;
'[ x +2 i '[ 4+x ) (1+x )
2050. IM 2051. J(_”.lr)di%
—6x+13) (2% +2242)

1 e
J- (1+x)(l+x2 )z

2055. J’—ﬁdx—
o]

5) Memod Ocmpozpadckozo.

2056. .[—x 42 __dx. 2057. J'——(“xg'sx) 1
+x+1) (xﬁl)ﬁ(xzﬂ)“
208 | e
2 2
2060 ‘[(_x,__ll_dx_ 2061 Jd—x.
i ; 2)? ) 4l SR
(1+x)(1+x ) W (x +1)
e e 2063, [ Lr2lds
j (2 +22410)’ J (c2r2x+2)

2064, [=x'=260 -24x =25 dx.  2065. jh-me 4 dx.
(xz+4x+o x +4) (e241)

2066, [S=Subrator gy 2067, [
522(3-2+2)

x°—xt-2x8 42084 x-1

HekoTopble nppaunmoHanbHblie QYHKLWMK

B zamavyax 20682089 HaliTi MHTerpassl.
{ +b. ( b
1) Gynryuu 6uda R (t, '51%5’ P %, )
2068. | —9=—. 2069.
J.I(J;+§/x_2) j\/_+\/_+2i‘f_

2070. Ji— 2071. j\[-}% g

(x+1)_+(x+1)—
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2072.

2074.

Hljidx.
=%

2073. jx £VIHY o

2075*. J'(x—_l);f(xTz)s-

P
2) Mudpepernyuarbrvie GUHOMbL xm(a - bx") dx.

2076.

2078.

2080.

2082.

2084.

2086.

2088.

v[w/;(l+§/;)4dx.

j dx :
xE-J 22+

J dx ;

3’v‘1+x3

J—-—-—“I':d dx.
x

J@-dx.

J'__bl+2x3 dx.
X

(el -2)ax

i 1 =3
2077. Jx'1(1+x3J dx.

2079. j xﬁﬁl(l + x3)2 dx.

dx
2081. _[ =
2083. J-—-———%}é{;dx.

dx
2085. j ; %jﬁ

j um

2089. j31+%dx.

2087.

TpuroHoMmeTpuyeckune GyHKUUYN

B zamagax 2090-2131 maiiTy MHTerpaisl.

2090.

2092,

2094.

2096.

2098.

2100.

Jsins xcos® x dx.

J. dx
cosxsin® x

I dx
cos® xsin® x

J‘ sinxdx
(1-cos x‘)2
jcos‘fi xdx.

J. tg” x dx.

2001. jm sinx g

OOS x

2093. [S2%gx.

2095, | 2. |

sin- X Ccos ' X

2097. J cosxdx ]

2
l cos:c

2099. J‘ctg dx,

2101. J'?d;f;

§ 3. OCHOBHBIE KNACCHI UHTETPUPYEMbIX ®YHKUWA
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2102.
2104.
2106.
2108.
2110.
2112.

2114.

2116.

2118.

2120.

2122.

2124,

2126.
2128.

2130.

sm

Slll x+cos x

@cos x+b sinx *

cos® x dx
sin x cos3x’

5— 3cosx

4+tg x+4 ctgx

5-4sin x+3 cosx

1+sm x

a” sin x+b cos® x

cosx dx

i
frpte
S
s
=
J §+2L’;i
BT
e
i
=
e

51]‘1 I_CDS x

I Juz

sinx COSI

J —%,—" -
sin® x cos”® x
Jw}l + cosec x dx.

J‘ dx
200 3x
sm-g‘lcos 5

2103 JCOS x+sln"x dx.

cos I'Sll’lz X

2105. j

sin X-I-COS.X‘

2107. J’L

tg xcos3x

) dx
2109. j .

2111. dx

B+dsinx *

sin® x dx
2113. j i

2115. j(—d—x-

a9
sin x+2 sec .r)

2117. | de L

4-3cos® x+5sin” x

2119, [ L&,

1-sin™ x

2121. j.-_fi-'s__._.

sin? x+tg? x

2123. Jm e
2125%, _[“S‘“ 2% g

Sin- x

2127. j

\.‘1 —sin x.

2199 J' (cos2x-3)dx

ot At
2131. J,/tgx dx.

fl'Mnepbonuyeckne GYHKUUM

B samauax 2132-2150 HaiiTH MHTEIPAJEL.

2132,

2135. J' _etdx

Jchxdx.

chx+shx”

2133. J"sh xdx.

2136. J(chg ax + sh? ax)dx

i
2134. |42
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2137. Jshzxdx. 2138. Jthzxdx.

2140, Jsthdx. 2141. J-chaxdx. 2142, J' thie da.

2143. jshz xehlady . 2144, j cth®x d.

2146. Jf}f—x 2147. j—

1+ch x) :

2148, j«/thx dx.

PaunoHanbHble GYHKLUU OT x U vax® +bx+e

B ragayax 2151-2174 maliTn MHTerpassl.

xdx ,2% g
2149, [25. 2150, [£od,

A e i 7y 3 S [t i
'[xv'x2+x+l J.xwix2+4x—4
2153, | ——=SEaee. 2154, | —=dx
'[xw)x2+2x-1 ‘[x42+x—x2
2155. j——"zx“z dx. - 2156. ‘[W‘x_—-
iy x-1WxZ+x+1
2157. j—-L— 2158. [vx®=2¢—1dx.
(2x—3)d4xmx2 I
2159. _[1/3:’:2 —3x+1dx.  2160. jJ1—4x—x2dx.
2161. J'——dx— 2162. J'—dx—
‘x—yx?-x+l x? [x+1!1+x2 )
2
2163. J' 2164. J‘M—
1+Vx +2x+2 \0'1—23:—3:2
2x°-3x|dx 3x% _5x
2165. _[ 1—)—%” 2166. j A
3
2167. J‘ _8x%dx 2168, [—2i=x+l_ g,
Jerlne j Nxtioite
3x%—8x+5 xdx
2169. J_m dx. 2170. f‘“““”m

2139, j cth® xdx.

2177. jxa/m dx.

§ 3. OCHOBHBIE KSTACChI MHTEMPUPYEMBIX dYHKLIWIA 143
2171. j dx !
(x3 +3x2+3x+1)\/x2+2x—3
2172. _[——*’1”2 dx. 2173. _[ (elids
) 2+x” v'2x L%+
2174. J‘ (2x+3)dx
(x2+2x+3)\/x2+2x+4
PasHble GyHKUMUK
B zagauax 2175-2230 naiitu unTerpans.
* 3
2175. [—xldx_ 2176. _[ sy
j(3:—1)12 x—x-1

2178, | —dx -

ae™ +bhe” ™

2179, [ 204z g, . 2180, [z
iz J‘(x2~l)(x+2)
2181. | -gx_. d
[ e
2183, [Llilds 2184. [(x? +8x +5)oos 2x dx.
2185. sz shxdx. = 2186. Jarctg(1+J;)dx.
2187, [melnzds 2188. .[e%-d;c.
: s
2189, jxe%dx. 2190. J(xs —2¢? 4 5)¢%dx.
2191, j sin v dx. 2192. j dx
xs(x—l)—é—
2193 _|' 2194 j Ve d
. I_Jx_ - f"—— X
2195. xide : 1- \/_ d
95 J—W 2196._[ N
2197, |ssldelL 2198, [¥2x+1 4,
J. xﬂ’(li—x)a J x? 9%
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sin” x+cos” x

2229+, [-L.

dx :
4

2230.

Smx .}‘CCOS stmx dx

144
tdx ]
190, 1;15_11 ; 2200, jstx 2sinx
1. dr 2202. g )
el Jl+wszx jtz2 ~b% cos? x
2203. _[xln(1+x3)dx. 2204, [loxVdx
In? x
2205. '[ xlnxa dx. 2206. sze” cos x dx.
V=)
2207. | we”’ (2241 )axr. 2208, [——.
w,‘sin3 xcos® x
2209, [—d= GO0 | LS REd
-[sinﬁ‘xcos"’x -[cos“ x+sin? x
dx i 2
2211. jm 2212. J-\/tg X+ 2dx.
2—1)dx :
2213. ("%E 2214, j—“——
J‘x\/.‘c"‘+3xg+l (2x—3)\}4x—x2
2215, xe"dx 2216, |fedr -
(L) '[\il-i-e"
2217. _‘[—marctgf e 2218. J—”‘(ﬂf“zg); d
i g 1+
arctg x J dx
2219, ju+x]3 dx. asko, it
(e3x+ex)dx d
2221. [L 0 2222, JJﬁ“
2223. J ik ] 2924, Jsinsxdx.
1+tgx+tg2x :
. 2)2 3
2225, .[fg—"ij"—d" 2226. j _ofeBaa? —dx.
(1"'”‘2)3 i x°—3x 10
d. x+s1nx dx
Sy ([ e 2028, [leinzlde

x°+1

1+x

CDS x

Fnasa VII

CNnoOCOBbI BLIYUCJIEHUSA
ONMPEAEJIEHHBIX UHTErMPAJIOB.
HECOBCTBEHHBIE UHTEIPAJIbI

§ 1. Cnoco6Gbl TOYHOMO BbIMMCNEHUS UHTErpasnos

HenocpeACTBEHHOE NpUMeHeHMe
dopmynbl HewToHa-JlelibHuua

B sajauax 2231-2258 BLIUMCAUTE MHTEIPAJIEL,

-13
2933, _[~—dx—
(11+5x)° e 3(a_x)*
T/2

2 ds
—dy. 2235. }];sm(ﬂ—tpo)dt. 2236. l‘m

2231. jmczx 2232. f

iy 2234.

2238. _[ 23x (pote~0):

Dol | ==t
'!. xq1-(In x)2

ﬂal 2

(fende i oo gn ot as .
2242, [ 3 j . 2 [
1

2241, J'“‘%dx

f V3 /2 : a/2
| . xcdy
| 2245. Jm(suxq —. 2246, j i
1/2 &
2247. J’ 2248, j 2249, [_dx_
2x2 +3x 2 x2 + x+5 x+x®

9



146 F1. VIl. CTIOCOBbI BBIMUCTEHUS ONPEAENEHHBLIX UHTEMPATIOR
1 ! n/2
2250. _[ A oy j dx
m 2251. 14+cosx *
-0,56 -n/2
n/2 n/2
2252, I cos’ xsin2xdx. 2253. J-V cosx — cos® x dx.
0 4 -Rx/2
x/w ‘ -x/4 ;
2254, f sin’(wx + @, )dx. 2255, [ Sosxdx
) ( (PQ) o m
-n/2
w/4 2/n sind
2256. [ctg' g do. 2257. [ —rdx.
e a 1/= i
n/2
2258. [costsin (Zt e
-m/2

B zamauax 2259-2268 unrerpmpoBaHMeM II0 YACTAM HANTH HH-
Terpajbl: i

1 ] /2 n/3
2259. [xe*dx.  2260. [rcosrdr. 2261 freie
sin- x

0 0 n/d

- n 2
2262. [+ sinxdx. 2263. _[xlog2 xdx.
0 1
a7 . '
2265. ‘[x—dx

a +x

e-1
2264. Jln (x +1)dx.
0

n/2

J-e'2ac cosxdx. 2268. J.lns x dx.
0 1

2266. J'Jaz - x*dx. 2267.
0

2269. CocTaBuTbL peKyppeHTHBIE (OPMYJIBI ANA BEIUHCIEHUS

n/2 /2
HHTerpajos ’[cos“ xdx u J. sin" xdx (n — uesnoe monoRUTENLHOE
0 0 ;
YHCJIO WM HYJb) K BRIYUCIATHL HHTETPAIIb:
n/2 w2 n/2

a) jsinf’ xdx; 6) jcosa xdx;  B) j'sin“ xdx.
0

0 0

§ 1. CNOCOBbLI TOHYHOIO BbIMMCNEHUA MHTETPANOB 147

2270. CocTaBHTh PeKYPPEHTHYIO (POPMYJIY AJs BEIYHUCIEHUS WH-
n/2
Terpaia J-sin"’x cos” xdx (m M n — UeJble MOJOKHTEILHbIE YHCA
0
WM HYJIH; HCcCAefoBaTh YacTHBIe CAVIAH UeTHHIX M HEYeTHHIX 3Ha-
UeHU# m u 7). '
2271. CocTaBUTh PeKYPPeHTHYIO (GOPMYJIY M BHIUHCIHTL HHTe-
0
rpaj J.x”'ex dx (n — menoe IOJIOYKHUTENBHOE YHCJIO).
51,
2272. [lokazaTs peKYPPEHTHYIO GOPMYIY

d 2n-3 d
ST = ey e iy  menne monom

it

dx
TeJIbHOe T{HCJIO) M BBIYHMCJIHTH C €€ IIOMOIIBIO HHTerpa j
i 0

2273. Noxazath, uro ecnu oJ, = J‘ln"'l xdx, 0 J, =e~-md,_;
1

(m — uesoe MOJOMKHUTENLHOE YHCTO0).
]

2274*, Haiitu jx*" (l-x)qu (p m ¢ — UeABle TMOJOMKUTEILHEIS
0
yuca).

3ameHa nepeMeHHON
B OnNpefenNeHHOM uMHTerpane

B sagauax 2275-2295 BRIYMCIMTL HHTETPAJIBI!

9 1 8

-J; Jx dx xdx
2275, I—J;—l dx. 2276. j 2z, 2277. _[
4 0 3

‘ ey
% 1 x 24 -2 zd
2278. j "‘j’i. 2279, [Yeldx 2280, j i
. 1++x ) ex+e—x 34 (1_2)3
n | n/4

i
2281%, Jsinﬁ'-;-dx. 2282*, -[9087 2% dx.

0 0



148 I'J1. VIl. CNOCOBL! BBIHUCTIEHUA ONPEOENEHHBLIX MHTETPAJIOB M § 1. CNOCOBbL! TOYHOTO BbIMUCNEHWS MHTEMPANOB 149

3
1 5 1 V3 '
2283. '[—i‘i% 29284, J‘““‘ dx. 2285. J' Ji=a® gy ' 2307. J'J2x+x2dx. 2308. _[f" 1+ x%dx.
0 (1+x2) : f/2 & 0
% B 2 ( 2)3 .; Ins g : 3 "
2986, | ¥= =L gyt i2ag7 i Tax . UDORS, \/ 1-x%] dx. 2 e -1, 2310, | —2& .
,!. - j[gx"‘m J; 309.[“3 e {xm

1 ~In2 a
2289, szdl - x%dx. 2290. le - ¢¥dx. 2291. jd—x : T '

PasaHble sagaun S

; sin x cosx dx
2317. j :

a? cos® x+b? sin x

2296. BerunucAUTE CpefiHee 3HAUEHUE QYHKIHH Y = J; + _J1= Ha
x

orpeske [1, 4].

G e ! 2311, |22 gy, 2312, j S
l/'J— | . 0
v'25-:c I /2
2292. 2293. d .2294. ———. ey
I o [ +3)% 2J5 j (222 41?1 | 2313. Eiiz_x 2314. J;(arcsm x)idx,
242 ‘ y
2295, j __dr | e (Bre2)ax
J2_oP ‘ 2315. |arctgvvx —1dx. 2316,
e o) J : '1[ b[(x +4x+1)
:

n/2
ik : ab|dx
2297. BoIUMCIUThL CpefHee 3HAUEHUE QYHKIIHH f(x) = Ha 2918, Mokasars: 510 | ab] . = pre au b — -
a®cos® x+bisin®x 2

orpeske [1; 1,5]. . 0
2298. BoiumenuTs cpefHee 3HaueHue GyHRumit f (-’f)z gin x " ' | Orle JeHCTBUTENbHBIE UHCIA, OTIHYHEIE OT HYJIS.
f (x)=sin®x ma orpeake [0, x]. i

x
L : dx s
2319. PeminTh ypaBHeHHEe J ==,
2299. Haiitn cpemmee sHavenme ¢ymrmun f (x)=—1 T Ha or- [ d " -1 12
et 3
peaxe [0, 2]. ‘ "
axiit
2300. IIpu xaxkoM a cpefHee 3HaueHWe (QYHKUHM y =Inx Ha 2320. PelmuTs ypaBHeHue it
oTpeske [l,a] PaBHO cpenHell CKOPOCTH H3MeHeHWs GYHKIUM Ha - : i

3TOM OTpesKe?

J
| 2321. VbeguBuick B CIPABEeJIHBOCTH HepPaBeHCTB % >lnx>1
B zamauvax 2301-2317 BRIUMCINTE HHTEIPAJEI: !

4

¥2 1/2 OpH X > e, HOKAaBaTh, UYTO MHTErpal I 3‘1" MeHBbIIle eIWHULbI, HO
2301. j 2302. j = d" . 2303 [_zdr .
i) (12°) & St Gossue 0,92.
& a ‘
L dx L
2304. j xmdxz _ 2305. j  2306. J' i | i 7 2322%. Tlokasats, uto & = 0,523 < I T i 0,555.
0 (1+x3)g +1+ (x+1)3 ' _av'a2+x2 1 . 0



150 A1, Vil CROCOBH! BBIYUCAEHWS OMPEAENEHHEIX MHTETPANOB
o 0,5
2323%, [ToxasaTs, uto 0,5 < j dx = % = 0,523 (n = 1).
v1—x*"

3
2324, HMemonnays HePABEHCTBO Sinx > x ——’;,—, crpaBefiuBoe

H HepaBeHCcTBO Komm—ByHAKOBCKOTO (cm. Bsajgauy
/2

1638), omeHUTE HHTETPAT j«/x sinx dx.

npu x>0,

1

9325%. [loxazaTs, ato 0,78 < J' < 0,93,
0

1+ x4

92326. Haiitn Hauboibllee W HAMMeHbIIee 3HAUEHHS GYHKIHA

x
J(x): J.-:z—%fl‘gdt HA OTpeske [— 1, 1].

9327, Haitta TouKy SKcTpeMyMa M TOUKHM Ieperuba rpaguxa

q:ynﬁn;nn y= J.(t ~1)(t - 2)%dt.
0

B samadax 2828-2331, He BBIUMCHSA MHTErpaJioB, NOKA3ATH
CTPABEIJIUBOCTL PABEHCTE!

n/8
, 2328. jxw sin’ xdx =0, 2329, J' x"-3x° +7x S
OE x
-x/8

1/2
2330. j gy = 2j cosrge 2331, J'cosxln“f dx = 0.
o, _1/2
2332*%. a) Tlokasath, uTo ecan f(t) — GyHKIus HedeTHas, TO

=X

Jf(t)dt — QYHKUMSA UeTHAd, T. €. YTO Jf (t)dt = jf (t)at

a a

x
6) Bynmer 1H Jf(t)dt dyuKIHell HeueTHOMH, eciu f(t) — QYHK-

npa ueTHas?

§ 1. CNOCOBHI TOYHOTO BLIMUC/IEHNSA NHTEMPAJIOB 151
: 1 1/x
2333*. JoxasaTb CHpaBelJHBOCTE PAaBEHCTEA J.-i-f—ig = j 1f:2
x 1
(x>0). '
; tgx ctg x
2334. [lorasaTb TOMIECTBO J' il j ar il
SEE e
2335. [loxkasaTb TOMKIECTBO
sin2 & cos2 x
j arcsin v/t dt + jarccos Jidt = Ve
0 0
2336. JlokazaTh CIpaBelJIHBOCTE PABEHCTEA
1 1
jxm(l— x) dx = Ix“(l—x)mdx.
0 0

2337. IloxasaTh clIpaBeJJIHBOCTE PaBEHCTBA
b b
j f(x)dx = j fla +b— x)dx.
a a )

n/2 w/2
2338. JlokasaTh, 4TO j f (cos x)dx = I f (sin x)dx.

IIpIMeHNUTH NONyUeHHEIH pesyasTaT K BLIUMCISHHI0 HHTETPAJIOB

n/2 n/2
jcosz xdx u jsinz xdx.
0 0
2339%. lorasaTs, UTO
/2 /2
jxf(smx)dx—-——_[f(smx =-§-2J f(sinx)dx = njf (sin x)dx.
0 0 0
[IprMeHHUTH MOJIYIeHHBIHA Pe3yIbTAT K BRITHCIICHITIO pHTETpasa
j xsinX g4
1+cos® x

2340%*. IloxkaszaTb, YTO €CJIH f(x) — QYHKIHUA TepuoAnvecKas
a+T
¢ mepuogom T', TO j f(x)dx =e saBmcHT OT &.

a



152 . Vil. CNOCOBb| BEIMUCNERWUA ONPEAENEHHLIX MHTEFPATIOB

2341%. O QpynKuuM f(x) M3BECTHO, YTO OHA HedeTHasi HA OTPes-
X
L 22 4] )
Ke [ 5 2] ¥ umeer nepuof, paBHBIH T. Jokazate, 91O If(t)dt

a
8CTh TaKIKe MepHoAuuecKas GYHKIUA ¢ TeM e MepUoLOM.

2342. BrluMcauTh MHTErpay J(l—xg)ndx, TZe n — LeJjgoe IIO-

0
JIOMUTEIBHOS YUCJIO, [BYMA CIOCODAME: pagiiarasi cTeleHb ABYUile-
Ha 1o dopmyne anasg 6uHomMa Hp0TOHA H ¢ HOMOIIBI0 MOJCTAHOBKHU
x =sin@. CpaBHUE pesyJbTATEI, MOJIYUHTH CIEAYIONIYI0 (GOPMYJIY

k
cymvupoBanua (C, — GHHOMHANBHEIE KO3DQUIIHEHTEI):

% G G, WG 2486..2
AT TR R 2n+1  ~ 1:8:5-...-(2n+1)
21

2343. Wnrerpan ;gg’m Jerko Gepercs ¢ MOMOIIBIO MOZCTA-
0

=0.

0
i L 2dz
HOBKH tg% 5 =2 Hmeem _[5 s v J(

" 1+zz)[5 322 22)

2
s
Ho, c apyro# croponsl, -3 < -8cosx < +3, clegoBaTeNbHO,

Pl < Al Tl sl
3cosx 8H2>5—3cosx>8'

2n 2n 2n 2n
Orciona Jl sl o X o J.l tdr Lm
o8 |5dr> | gy > | gdx W, sHauNT, | e >
0 0 0 0
Ha#itTy omnbKy B paccy:xaeHuH.
' n/4

2344*. Ilycts I, = J tg" xdx (n >1 u nenoe). TlpoBepuTH, UTO

0

I =-l_ Tokasar 1 '
e ) JoxrasaTs, uTo T +2 <I, S e
2345%. loxasaTs cupaBeliMBOCTL PABEHCTBA
2 oo A
J.e"”‘e'z dz=¢e? Je 1da.
0 ' 0
ho?x? 0, ecrmx<b
2346*. Jlokasats, uto lim 75— =1 i
m—ca Jekw 2 de +oo, ecm x = b

a

(@>0,£>0,6>a>0).

& 2. IPUBNWXEHHLIE METObI : 153

§ 2. MNpubnMXeHHbIE MEeToAb!

B zagauax 2347—2349 BBIUMCJICHHUA BECTH C TOYHOCTBHK JIO
0,001.

2347, Ilaomans 4eTBePTH KPyra, pajuyc KOTOPOro DaBeH efu-

HULEe, DaBHA %. C ppyroit cTopoHEl, B3AB €IWHWYHLIH KDPYT ¢ IleH-

TpPOM B Hadajle KOOPDIHHAT, YpaBHeHHe KOTOpPOro x2+y2 :1, u

IPEMEHSAS JIJIs BREIYMCIEHUA IJIOMANH UeTBePTH 3TOTO Kpyra HHTe-
1 1

TPHUPOBAHHUE, MOJYIAM % = J-\’l - xzdx, T. . T = 4_[\)1 - x2dx.
0 0

Ilonpaysach TpaBHJaMH TPAMOYTOJNBHMKOB, Tpaneluii ¥ npaBu-
gom CHMIICOHA, BBIYMCIANTE NPUOIMMKEHHO YHCIO T, pasbuBag or-

Pe30K HHTErpHpOBAHUA [0, 1] Ha 10 ugacreii. [TonyuyenHsle pesylib-

TATHl CPABHHTH MeXAY coboil M ¢ TaBNMMYHEIM 3HAYeHHeM ducna .
1

2348. 3maa, uro J d"z = %, BLIYKMCIUTE NPUGAMIKEHHO THCIO
5 1+x

7. PesyanTarsi, HOJdy4eHHEIE IO DA3NHIHLIM IIPABHJIAM, IPH Pas-

6HenuMH OTpe3ka WHTerpupoBanusi Ha 10 wacreli cpaBHHTE MeXIy

co6oii ¥ ¢ pes3yNbTaTaMH NIpeAbIAyINeil safadu.

2349. Brancnuts 1n10 = J-d—:, uenonbaya npasuiao CumncoHa
1
npu n =10. Haiitu MoAy/ih Hmepexofa OT HATYDPAJLHBIX JOTAPU(-
MOB K JecATAUHBLIM. CPaBHUTH ¢ TAGMMYHLIM 3HAUEHWEM.
B zamauax 2350-2355 BriuMcauTs NPUGTHMKEeHHO, IOJL3YACH
dopmynoii CuMICOHA, MHTErpalbl, KOTODEIe He MOTYT ORITHL Halife-

Hbl B KOHEUHOM BUJe ¢ IOMOIIBI0 BJIeMeHTAPHHIX GyHKOHH. Hucmo
7 JACTHYHBIX MHTEPBAJIOB 3a/la€TCH B cKOOKax.

1 1
2350. [V1-2dx(n=10). 2351 jd1+ x*dx (n = 10).
0

n:/B
2353. J.Jcos d(p( )

5
2352. [ (n=6).
2
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o 3,00 A2 ’

eI 2354. _|' V1-0,1sin%¢ dp (2=6).
B By 0

slSiwegs [ e
2=

Ag 5 S A 2 ) n/8 ;

P e Y 2355. fﬁilidx (n = 10).

. &4 =+ X

A5 ':‘: ----- 0

Aghz-—+= 2356. Beruucnurs mo dopmyie

Az 1,35

Cumncona HHTerpaji

Puc. 26

I i (x)dx,
1,05
ONB3YACh cHefyomel Tabnumeil sHayennii GyEruuu f (x)‘:

5 1,05 1,10 1,15 1,20 1,25 | .1,30 1,35

f (x) 2,36 2,560 2,74 3,04 3,46 3,98 4,60
2357. Ilpamasi nuHUA KacaeTcss Gepera pexu B Toukax A u B.
Ing H3MepeHHS IJIOLIAJH YYacTKA MeIy peKoil m mpamod AB
npoBegerHsl 11 mepneEZUKYIApoB K AB OT peKH Uepes Kaxkable b M
‘(cnemoBaTenbHo, npsiMas AB umeer pauHy 60 m). [nuHbl oTHX
NepHeHOUKYIAPOB OKasajluchk paBHeIMH 3,28 M; 4,02 m; 4,64 m;
5,26 m; 4,98 m; 3,62 m; 3,82 m; 4,68 M; 5,26 m; 3,82 m; 8,24 M.
BrrumeauTs npubanikeHHOe 3HAUEHUE ILIOUANH YIacTKa.

2358. BrIigmcauThs INJON[aAb MONEPeYHOTO CEUeHUSA CYmHA IIpPU
cIenyIOIINX TaHHBIX (puc. 26): )

AN = Ay = Mo Ay = A K= AN = = MAy = AN =04 N,

AB =8M, AiB, =292 m, AB, =275 M, 4B, = 2,52 M,

A,B, =230 M, AsB; =1,84 M, AgBg =0,92 ™.

2359. s BeIuMcHenna paboThl mapa B IUWIHHAPE IapoBoOil Ma-
IIMHB BRIYHCIAMIOT [LIOMANE HHAMKATOPHON UATPAMMEI, OPEeICTAB-
agiomeit coboit rpaduueckoe Hz0OpasKeHNe 3aBHCUMOCTH MEMIY
JABJIeHHeM Hapa B NUAMHAPe M XofoMm mopumms. Ha pue. 27 mso-
OpaieHa MHAUKATOPHAs IHArpaMma mapoBoil mamuHbel, OpIuHATH
Toyek auHnil ABC u ED, cooTBeTCTEyIOLIHE abcIuccaM Xg, X1, Xo, ...
.er 5 X710, LAHBL caegyiomeil Tabaumei:

AOCITICCEI [ e o = 2 ity Xg X Xg xg x4 x5
Opaunarer maaun ABC | 60,6 58,0 32,2 24,4 19,9 17,0
Opaunate! tuaum ED . . . 5,8 155 0,6 0,6 0,7 0,8
ADCITHOOET S, 12 - e e Xg Xy xg Xg X10
Opaunarer muaun ABC . .| 15,0 1:3.3 12,0 11,0 6,2
Opaysare qugen ED .. .| 0,9 1,0 1,3 1,8 5,7

155
P
A
B

{5

| —
1 1 1 1 i 1 1 1 [} I V

01X, X, X, X3 X, X; X X; Xg Xo XpoF

Pue. 27
BriuncauTs ¢ moMolbio (gopmyarr Cummncona nuomans ABCDE.
Oparsatre! gagel B Muaanmverpax. Janna OF = 88,7 MM (Touka F —

obmag nmpoexnusa Touek C u D Ha ochk abeimee).

B zamauax 2360-2363 mpu HaXOKIEHUH IPELEIOB HHTETPHUPO-
BaHHA HeoOXOZMMO BOCHOJAL30BATECHA METOZAMH NpPUGIHXeHEOro
pelleHNs YPaBHEHHI.

2360. Haiitn nmomans GuUrypsl, orpaEHuYeHHol AyraMu napabos
Y= x2 -7 u y= —2x% + 8% U oCBIO OpAMHAT.

2361. Haiiry nuaomaas ¢urypsl, orpaHudYeHHOM mapabooit
y=x° u npamott y="7(x+1).

2362. Haittu nmomazs QGUIYpPH, OTPaHHYEHHOM Napabonoi
y=16— x? n nonyxy6uueckoil mapabooi y = —%/x_g.

2363. Haiitu nnomanb GUIYpsl, OrPaHUYEHHOH JHEHAMU
y=4- =t n y= ﬂ_

2364. Ha pwuc. 28 wuzobparkeHa WHIMKATOPHAA JHATDAMMA
(ynpomennas) maposoii Mmammuel. Mcxogs u3 pasmepos, Ipo-

P
AB
Ly
p om
(64
10 2 5 1 |H v
:r\\lc _Q_ *_2 F
! D v X 5
0 35 70 20
Puc. 28 Puc. 29
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CTABJeHHBIX Ha uepreske (B MM), BRIUHCIUTE mwiaomans ABCDO, ecian

n3BecTHO ypaBHeHue nuauE BC : pv' = const (nurms BC HasbiBaeT- |

ca agmabaroit), ¥ = 1,3, AB — npamas, mapajurensaasg ocu Ov.

2365. Ha pmec. 29 mpepcrabieHa MHAMKATOPHAA THArpaMMa IH-
senpHOrO ABurarend. OTpesok AB COOTBeTCTBYeT IPOIECCY CTOPAHUS
cMecH, aguabara BC — paciupenuo, orpe3ok CD — BEHIDYCKY U ajHa-
6ara DA — cxxaruioo. YpasHenuwe apuabarer BC pvl’3 = const,

1,35

ypaBHeHHe ajgmabater AD : pv = const. Hecxoma 13 pasMepos,

IIPOCTaBIeHHBIX Ha yepresxe (B MM), onpeneJuTh Ioians ABCD.

§ 3. HecoGcTBEHHBIE UHTErPansbl

MuTerpans ¢ BeckOHeYHLIMU NpegenamMm

B zamavax 2366-2385 BHIUMCAUTE HecOOCTBeHHEIE HHTETPAJEI
(MK YCTAHOBHUTE X PACKOTUMOCTD).

+oo ) +oo, +oo
2366. 4. 2367. f% 2368. e **dx (2> 0).
x
1 0
+oo : too
2369. _[zxdx. 2370. J'———— 2371. Jm—xdx.
2+l x2 42542 4 x
oo 7 oo +eo
dx dx
2372. : . 2374,
cfxg(x-i-l) 4 1+:x:)3 \'f[zx 21
+oo 4oo oo
- 2375. de 2376, [xe*"dx. 2377. i
'Lx\!l+x2 J- J
o 0, 0
+oo
2378. 2379. je'&dx. 2880. J * gin x dx.

7 ow—i
=
=
=
8
=9
=

i
2381. [e % cosbrdr. 2382 Jﬂfﬁgﬁ dxv. 2383. .[LS
; x 1+x

—

—i o
5y

2384, 2385. j (IJ— dx.

—
]
o
e
—
R
to

|
3

§ 3. HECOBCTBEHHBIE VHTETPASTbI 157

B samauax 2386—2393 ucciemoBaTh CXOAUMOCThL HHTETIDANIOB.

2387. J'x Ly, 2388. J—m———sdx.

x Shx +1)

Hoa
: In{x?+1 —x x aretg x
o . 1. di.
2389.J "l 2390, J xe " dr. 2391 :[ T dx

£

oo
2392, j de o393 [——dx__
xInlnx 3

o2 e xz(lnx)z

NMHTerpans OT GYHKLUNIA
C GECKOHEYHBLIMU paspbIiBaAMN

B samauax 2894—2411 sriumenuth HecoGcTBeHHEBIe MHTETDAJIEI
(unu ycraHOBHTBL HX pacxonumocfrb)

I
dz 2396. Id".
2394, j L. 29 J' e j _
0
1l 1/e
2397, jxlnxdx. 2398, _[xln . 2399, jxlnx.
0 i

e
2400, _[ dx
X

B0 J m 1)
xdx x2dx
2402. jm (@<b).  2403. J;_ﬁw_(x_s)(s_x)'

1
2404. J

2405. J—— 2406. J3x £2 g,
01x+21x2 (2-z)y1-2*

1 : 1
x+1 tldx. 2408, J'; Lir. 2409, Jlf-(%;ldx

x

0 1L
2410. J'E’; do.l | 2L (£ dx
x
: -1 0
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B zagauax 2412-2417 HCCJIEILOB&TI: CXOIHMOCTD PIHTeI‘paJIOB.

2 e Sl el Zdx dx
2412, J phdx 2413 J' \/T 2414, J
J— w/2
dx In sin x
2415, j L 2die. _[e SE 2T j lusinz gy

PazHble 3agaun

2418. ©yurnua f (x) B IOJIYHHTePBAJE [a, + ao) HEeNpPepEIBHA |

f(x) — A #0 npu x — +eo. MokerT nM MHTerpaja Jf (x)dx CcX0-
AHThCAT?
ES

2419. IIpy KaKWX 3HAYEHUAX K MHTETPAJ J‘xk ﬁ%i%%dx 6ymer

1
CXOonAmMUMeA?

2420. Tlpy KAKKX 3HAYeHHUAX E CXONSTCA HHTEIDAJEI

1) jx lnx. 2) +-;lio:c(dx

In x)k :

b
2421. Tlpn Kaxkux sHAYeHHMAX £ CXOZUTCA HHTerpal J-

dx
_x]"
(b < a) ?
oo
2422. MoxHO a1 HAHTH Takoe k, uTobrl mHTerpan _J-xkdx cXO0-

0
auca?

dx cxo-

+oa
2423. IIpy Kakux 3Ha4YeHHAX £ M § HHTerpaxn j 5
‘ +x'

muresa?
n/2
2424, TIpu KaKHEX 3HAYEHHAX /7 HHTETpat J-l—:‘%%%dx cxoguTesa?
x
0

§ 3. HECOBCTBEHHBIE WHTETPATbI 159

T

2425. [Ipy KaKUX SHAUSHHAX F HHTerpal J Siiix

cxoaurca?
0

B sagauax 2426-2485 BriunciauTh HecoOCTBeHHBIe HHTErDAJIBL.

T e

; tglxe—1ldx
2426. | 9. 2427% _[1 Lex —"—,ﬂa . 2428, J'ar"ﬁ—
2426 _[x - = =

‘ ) |
2429. J he (n — menoe MONOMHUTENBHOE THCJIO).
(a2 +x2)
0
4oo

2" *dx (n — meJoe TOJOKHUTENBHOE THCTIO).

+oo

0
2n+1 L
2431. Jx n+1,7% gy (n — Imesioe MOJOXKUTETBHOE THCIIO).
0

1
2432, J(ln x)n dx (n — Heloe MONOKUTETIbHOS TACIO).
(]

2433*. j 2"dx oy m: a) werHoM, 6) HewerHOM (m > 0).

V1-2

(L»x” ;
G dx (n — Ielloe MONOKUTENbHOS THCIO).
X

—

2434%.

O = o

oo
2435. j———( o (0 < o < 2m).

x—COoS OL)_ x2-1

+eo +oo
2 <
2436*. [lokasaThk, 4TO '[ dx_ J. x7dx _ T .
0 0
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B zajauax 2439-2448 BEIUWCIUTH HHTEIPANEI, HOJB3YACH Gop-

T =

2
My IaMu J-e"x dx =~ (unrerpan Ilyaccona),

Joa
J SINX gy — % (uaTerpan [Tupuxie).

Heo

oo i
_ ; ;
2439. [e*dx (a>0). 2440. [£Zdx. 24412, [P .
0

Vx

0

2n

2
2442. | x°"e™* dx (n — menoe MONOMKHUTENLHOE UHCIO).

oo
2443, j-SM dr. 2444, ‘[M dr.
5 X
0 4] i
Joa

2445. [sladzestt gy (3> 0, 5> 0).

0
| oo i e e sk £
2446, [SMxiy 2447 [S02qy. 2448e. [HlZgx
b g i il

- : o
2449%. Ilonomum (p(x) — wjln cosydy. (OroT WHTErpan Ha3LIBa-
0
erca nHTerpanoM Jlo6adeBckoro.) [LokasaTs COOTHOIICHHE

0(x)=2¢(2+Z)-20(2-2)-xIn2.
C moMoIbl HAWJAEHHOTO COOTHOIIEHHU BRIYHCIUTE BeIHIHHY

/2

L) (% ) =-— Iln cosy dy (BUepBBle BEIUHCIEHHYIO JHepoM).

0 "
B zagauax 2450—2454 BrIuMCIWTE HETETPATE.
/2

T
2450. jln sin« dx. 2451, j L e
0 0

/2 1 1
k3 % arcsin x Inxdx
2452*, Oxctgxdx. 2453%, _([ it gp. 2454, ! —

Fnaga VIII

MPUMEHEHUS MHTEFPAJIA

§ 1. HekoTopbie 3afia4 reoMeTpuv U CTaTUKU

Mnowanb GUrypsl

2455. BoruuenuTs naomans GUrypsl, OTPAHEMUYEHHON NTMHUAMH,
YPABHEHHA KOTOPRIX ¥ = 2x+1 w x—y—1=0.

! )

2456. Hadiru nnouanh GUIYPHL, 3aRAUeHHON Mexiy mapabo-

Joit y = —x? +4x -3 u KaeaTeNBHLIMH K Hell B TOUKax (0, —3) u

(3. 0). _
2457. Berumenaurs HJIOH_I.ﬂ,Il:b dHErypeI, OrpaHRYeHHOI mapabonoi
y2 =2px W HOPMAJbI0 K Hell, HAKJOHEHHOW K ocu alcimec TOx
yraom 135°. ) :
2458. BrrawennTs MI0maLs (GHIYPEI, OrpaHWTeHHOR mapaboa-
Mm'y:.ac2 H y:x/;.
2459, BriuneauTs miomanb GUTYPHI, OTPAHHYEHHOH mapaboja-
mu y? +8x =16 u y? - 24x = 48. |
2460. BrruucnuTes nmomans QUIYDHL, OI‘?aH'H"{EHHOﬁ napatona-
3

2 x
MU Y =X H Y=o

2
2461, Oxpy:xuOCTE X2 + y2 = 8 pasmeneHa mnapaboioit y = %«

Ha ABe uacTH. HaliTe niuomann obenx dacTei.

2462, Hajitu niomann Guryp, Ha KoTopsle mapaboma p° = 6x
JIeHT OKPYHHOCTE o yz =16.

2463. Mz xpyra paguyca ¢ BhrIpe3aH SJIHWIC, OONbIUAS OChH KO-

TOPOro COBIIAAAET ¢ OOHUM M3 ,IIPIaMeTp\'OB Kpyra, a MeHbIIad PaBHAa
2b. oxazarh, UTO TJIONIALL OCTABOIEWCS YaCTW PaBHA IJIOMTAAM
INMHUICA ¢ HOJYOoCAMEu ¢ 1 @ — b,

6—1489
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2464, Hafirn mromans QUIYPH, OrPaHUYEHHOH AyTofl rumep6o-
JIBI U ee XOPIOH, HpOBEiIeHHOH u3 doKyca NepueHIUKYAAPHO K Jeli-

CTBHTEJILHOH OCH.

2

2465. Oxpy:xHOCTH x? +y® = @® pasbubaercs ruuepGonoi

2 &
%2 - 2y® = “4— ma Tpu yacTu. OUpenenuTs IIONAIHR STHX YacTed.
2466, BLiumcInTh I[JIOMALN KPHBOJIMHEHHBIX QUIYp, obpazo-
2
! 2
BAHHBRIX I[epeceueHHeM  BJIIHIICA xT+ y“=1 u runepboasl

2

sy 2 gl
S 1
246/7. BEIMHCIHTE IJIOIALL GUryPhl, BaKIIUeHHON MEMIY JH-

i — u mapabosof y = )
l+x 2

Hue# y =

2468. BriunciaUTH [IJIOMAAL (DHUIYpPEHI, OTPAHWHUEHHON AHHHeH
y=x (x = 1)2 U OCBIO aﬁcuﬁcc.

2469. Haiity nuomams GUTypsl, OTPAHUYEHHOH OCBI0 OPAWHAT U
NuHueH X = yz‘(y e 1).

24770. Haiiti niomans dacti GUTyPEl, OIPAHHNEHHON JTHHUAMU
y" =x" u y* =x", roe m u n — Lelble TOJOKHUTEIbHEIE YHCIIA,

pacIosioyKeHHoil B TepBoM KBaipaHTe. PaccMoTpeTk BOIPOC O IJIO-
magu Beeil (PETYPBHI B BABHCHMOCTH OT Xapaxrepa HeTHOCTH 4lCcel
mun.

2471. a) BeruucnuTs IIOIANL KPHBONHHEHHON Tpamellwd, Or-

pPaHUYeHHOH 0Chbl0 afeIuee U JHHMeH § = X — xzx/_

6) BLIYMCINTE Muoalb (GUTYPEl, OTPAHMYEHHOH ABYM:A BETBA-
MU JTHHUH (y £ x)2 = x° u npsmoit x =4.

2472. BRIUHCIATH nnoiua,n;b Gurypsl, orpaﬁnqeﬂﬁoﬁ JHMHUeH

(y Lo 2)2 =0x ¥ ocsMH KOOPIHHAT.

2473. HaiiTy IIOmARb NETIN IHHAK §° = X (x = 1)2.

2474, Hatitu nnowmais (GUTYPEl, OFPAHNYEHHOR BaMKHYTOH JIH-

3

Hmeit y? = (1—'x2) :
2475. Haiiti momazs GUIypsl, OrPAHHYEHHONR 3aMKHYTOH JIH-

o 4
mmeit y® = x? —x*.
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nmERAME y = 2x%e”

2476. Halitu niomans GUIypsl, orpaHHYEHHONW 3aMKHYTOH JTH-
muelt x* - ax® + %y = 0.

2477, Haiitu niomans KoHeuHoH 4acTH QUTYPH, OTPAHHYEHHOH
nunuet x°y® =4(x-1) u npamoi, mpoxoxAmeH yepes ee TOUKH
nepef‘nﬁa.

2478. BrerumenuTh miomans QUIYPHl, OTPAHHYEHHON NUHUAME
y=e', y=e-

2479. BpruHCIHTh NIOMAAh KPHBOJHHEHHON Tpameluu, orpa-

u npamoit x = 1.
HUUEeHHOH JUHHEeH Yy = %2 + Zx)efx 1 ochio abemucc.
2480. BuruMcanTh mIOLaLb KPUBOIHHEHHOW TpAIeINy, orpa-

HHYeHHOH MAWHHeH ¥y = e’x(;?c2 +38x + 1) +e?, ocpio Ox m ABYMS

npPAMBIMY, TapajnenbHEeiMu ocu Oy, HpOBEJJ;BHHbIMH Uepe3 TOYKH
SKCTpeMyMa GYHELHHN .

2481. Haiiry nuromass KOHEYHOH yacTH PUIYyPEL, OrPAHHYEHHOR
n y=-x3e*.

2482, a) BeIUMCIHTH NJIOIIALE KPUBOJUHEIIHOH Tpamelluy ¢ OcC-
HOBAHHEM [a, b], OTpPaAHMYeHHONW nuHuedl y = Inx.

6) BrprumcauTh naomans (GUIYPHI, OTPAHWNUYEHHOW JTHHHEH
y =Inx, ockio opouHaT u npAMEIME ¥ =lna u y=Inb.

2483. BreiumcauTh NIomags QUIyPEL, orpaﬁuquHou AUHUAMEA

=lnx u y=Inx.

2484, BpiumcauTh Iomans GHUIYPHl, OTPAHHUYEHHOH NHHHAME
Ui P e

2485. BrIuucauTh INOLIALE OLHOTO H3 KPHBOJIUHEHHBIX Tpe-

YrOJBHUKOR, OTPAHHUEHHBIX OCBK abcliiicc W JUHHAMT Yy = sinx u
I = COS X.

2486. BrerumcnuTh TIOMATL KDPHBOMHMHEHHOTO TPeyrolbHHKA,

OTPAHHYEHHOr0 OChK) OPHHWHAT 1 JHHUAMU Y = tgx " Y= %COS e

2487. Haiitu nnomank GUIYphl, OTPaHHYEHHOH JHHMEH
)= sin®x+cos®x wu OTpe3KoM ocu abcmuce, COENUHAIINEH JBE

mocJiefoBaTensHEIe TOUKH NMepecedeHus JUHUHT ¢ 0Chbi0 abeluce.
2488, Briumeaurhs muomiaib GHIVPH], OTPAHMYEHHOH ochbio abe-
Luce U JHHHAMK I = arcsinx WM y = arccos x.

6%
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2489. Haiitn niomans GUrypsl, OrDAHMYEHHON 3aMKHYTOW JH-

- : 2 2 ‘
HHeH (y — aresin x) =T

2490. Haiitu niomajnb GUrypsi, OrpaHHUYeHHON OAHON apKoi
OHKJOHAR X =4 (t —sin t), y=a(l-cos t) u ocsipo abemmee.

2491. BriyucauTs IIOMALbL GUrypsl, OrpaHWYeHHON acTPOHION
x=ac053t, y= asin®¢.

2492. Hafitu miomaxs GUTypE, OrpaHUYEHHOH KapAwougoR
x=2acost—acos2t, y=2asint—asin2t.

24983, Hatitr mromans GUrypsl, OrpaHuYeHHol: 1) sOnnUKION-

moit x = (R +r)cost — rcos%t, y= (R + r)smt —rsin - R” 1

2) FUTTOIHKIONA0M

= (R ~r)cost +rco for

R

= (R —7)si

opuuem R =nr (n — nemnoe rchIo). 3necs R — paguyc HenOIBHX-
HOMH, a 7 — pafiiyc MOABHMKHOH OKPY»KHOCTed; IEeHTP HeIMOABUKHOH
OKPY)KHOCTH COBHAZAET ¢ HAYAIOM KOOPAMHAT, & ! OBHAYAET Yrol
IOBOPOTA Pajnyca, HPOBeleHHOr0 W3 IEHTPA HENOABHIKHON OKPYIX-
HOCTH B TOYKY KacaHmud.

2494, HafiTy NIOINALE METIH JIUHWA: )

1) x =382, y=8t—-1°; 2 x=t’-1, y=2>-t.

2495. a) BrlumcauTs IIOMALb, ONMHCHIBAGMYIO MOJIADHBIM pa-
AmycoM cmmpanu ApxuMena p = aQ TIpH ofHOM ero obopore, eciH
HAYAIly IBUMKeHHs cooTBeTcTByeT ¢ = 0.

6) BelumcauTe IJIOMmazb QUIYPEl, OTrPaHHYEHHOH BTOPEIM 1
TpPeTbHM BUTKAMM CIMPAJH M OTPE3KOM IOJISIPHOH OCH.

2496. Haiite muomangs (Uryphl, . OTPAHHYEHHON JHHMER
p = asin 2@ (xByJemecTKOBas po3a).

2497. Haiity miomagb GUIYPH, OrPAHNYGHHON JNHHHEH
p=acosdQ.

2498, Haiitu muommanb Gurypsl, orpanudeHHOH ynuTKoil Ilac-
Kang p = 2a (2 +cos Q).

2499, Hafiru mnjomans (UIYPLI, OrpaHHYeHHON JHHHeH
p=atgQ (a > O) ¥ IpAMOH O = —’5.

2500. Hafitu nnomams obmeil uwactn GuUryp, orpaanqeﬂﬂmx
JHHEAME P = 8+ cos4( u p = 2—cos4Q.

Ext

- ._«91?' .
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2501. Haitrn miomazns wactH GUTYphl, OrpaHHYeHHON NUHUe
p =2+ cos2@, mexameil BHe MuHEKN P =2 +8in@.
. 2502. Haiitm muomaxs Qurypel, OrpaHHYeHHOH JuHUE
2
p* = o’
2503. Tlokazars, 4TO TIOMALE (GUIYPHI, OrpAHMYeHHOH JHOGHI-
MY [ABYyMS TOJAPHBIMY pagHycaMy THIep0oJHYecKod CHHpaIn
pQ = a | ee Ayroil, NIpoNopHHOHANLHA PA3HOCTH BTHX PalHyCOB.

cosng (n — memoe IOJTOIKUTEILHOE YHUCIIO).

2504. TloxazaTs, Wro NAOIIAAEL (PMTYPHI, OTPAHMYEHHOW JI06HI-
MU HOJNAPHBIMHA paguycaMu JorapudmMudeckoii cnupanu p = ae”™’ m
ee Ayroii, NPOIOPIUOHANLHA PASHOCTH KBAIPATOB STUX PANHYCOE.

2505*%. Haiitu nioanb GUrypsl, 3aKIOUYEHHOH MeXAy BHeI-

39
3

2506. Berumenurh wIomaxk (GUIypHl, OTPAHMYEHHON JIHMHUe

p=v1—¢%, @ =arcsint+v1—¢2.

B sapgauax 2507-2511 ynobHo mepeiiTH IpeZBapPHTENbHO K IIO-
JIAPHLIM KOOPKUHATAM.

-2507. Haifirm niomanbs (UIypsl, OTPAHAYEHHON JIEMHHCKATOH

Hell u BHYTpeHHBPI qacTaAMU JHHHH P = a sin

e
Bepuynnu (xg + y‘z) =a? (x2 - ya).
2508. Halitu nnomansr uacTH (QUTYpPEl, OTPAHMYEHHON JIeMHH-

ckaToit Bepuyium (cm. sagagy 2507), jeanjell BHYTPH OKPY:KHO-

2
eru x2 + 42 =“?.

2509. Ha#ite naomans QUTYPHI, OrpPaHHYEHHON JHHUEH
2
(x2+y2) —a’x? b2y2 =0
2510. Haiite nnomangks GUrype, OrPAHHYEHHON = JHHHEN
)3
(x‘“’ + yz) = 4a2xy (x2 = yz).
2511. BrrumeauTk IIOLanbL GUTYPHE, OTPAHHYEHHON JIHHUEH
eyt =22+ 2.
2512, BoruueauTh MIOMans UIypHl, 3aKIIOUEeHHOH MeMay JHu-

HHell y = L 1 ee acuMmTOTOM,
1+x2

2613. Haiitun nmnomanb (hUTYPHI, 3aKIIOYEHHON MKy JTHHHEH

%

2

(-

Y =Xxe H ee aCHMIITOTOM.
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2514. Hanitu nﬂdma,z:b (GHTYDPEI, comeplKaleiica MeKmy IHC-

x3

2a-x :
2515. Hafitu nomans GUTYPEL, 3aRIOUYEHHON Me)ay ITHHHeR

COMIOMH y2 = W €e ACHMIITOTOH.

xy® = 8 —4x W ee ACUMNTOTOI.

2516%. 1) Berumenuts miomans GUrypsl, orpaHHYeHHON JHHNeH

2
2= o
y=xe€ %  ee AaCHMIITOTOM.

2) Berumenwres wmwiaom@azs GUIYpPH, OrpaHHYeHHON JAHHHEH

2 2x

Yt = xe
2517, Halitu mmomags GUIYPE, 3aKNIOUEHHON MeXIy TPaKTPH-

coll x = a(cost - Intg %), y = asint H ockio abeiuce.

€08 2

cos (P
GUrypHI, BAKTIOUEHHONR MeXXIy TUHUEeH U ee aCUMIITOTO.

2518. Ina muEUH p = HaHTH IJIOMalh MeTJIH H INomarh

OnvHa nuHuwn?

2519. BrrumenuTs JIMHY AYTH LETHOH JHHHH & = ach% (ot
2, =0 no x5 =b).

2520. Hafity AIUEY IyTH IapadoJsl y2 = 2px OT BePUIMHBI 10

ee Touru M (%, y). (Basirs y B KavecTBe HEBABHCHMOL MepeMeHHOI. )

2521, Halttu nnury SyrH JRHEE y=Inx (ot x =43 1o
Xy = V8 )

2522. HafiTe anuHy ayru auHEEH y = In (1— x2) (or x;,=0 1o
Xy = é).

2523. Haiitm pauHy Ayrg JUHHH [ = ln:—ii—i foT | X =@ o

x2 =b).

*) B zajauax Ha BBHIUACIEHHe [JNHH AYT TaM, A 9To HeOGXKOLHMO, B cKHOBKAX
VKasbIBaeTCsl MHTEPBAJ H3MeHeHHA HEeBABMCHMOH IepeMeHHOH, COOTBETCTBYIOIITHI
CHPAMIAEMOH ayTe.
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2524, BrrucnuTh [QIHHY OIYTH MONyKydHYecKo# TapaBoiibl

3 [*]
y* = %(x = 1) , BAKIIOUeHHOH BHYTpU mapaBoisl y° = %

2525. BrramenuTs IIHAY [Oyru  TONyRyOHYecKo# mapabonEl

2 2
5y° = x?, sakmueHHON BHYTpH oKpyxHOCTH X° +y° = 6.

. 2526, Berumcaurs gnuny meriu aunnn 9ay” = x (x — 3a)2.
2527. Hailry IepHMeTP OTHOTO H3 KPUBOJHHEHHEIX TPEYILoJb-
HUKOB, OrPAHMUEHHEIX OCBI0 abcIice W JIMHMAMHE. ¥ = lncosx u
y = Insin x.

2
2528. Haiitu anwHy AyrH MUHEA Y = xT—lnTx, BAKJIUEHHOIT

MeMAy ee HAWHU3IIEH TOYKOW W BEePLIMHON (TOYKA JMHUU C BKC-
TpeMaJbHOH KPHBHBHOI).

2529. Hafitu gauny JUHHE [ = VX — x* it arcsin/x .

2530. Hailty g1uHy JTUHAH (y —~arcsin x)2 =1-x2

2531. Ha muxmouge ¥ =a(t—sin¢), y=a(l-cost) mnajttu
TOUKY, KOTOpPAfd NeJUT LePBYI0 apKY LMKJIOHUIEI 10 IAHHE B OTHO-
menuu 1 : 3.

2532. Ilama acTpomga x = Rcos® ¢, Y= Rsin®¢ u Tourm ma

: o
Heil A(R, 0), B(O, R). Ha#ru Ha gyre AB rtakyioo Touky M, uro-

L LS
Ob1 gamHA gyru AM cocTaBJIANA yeTBepTh LNWHE! Ayru AB .

) 2
2533%, Haittn LAuHy IAHAR (%)3 +[%]3 =
2534, HaiiTu mIuHy JHHUE X = acos’ ¢, y = asin®z.
'2535. HafiTu [IuHYy IYyTH TPAKTPHCE X =& (cost +Intg %),

y = asint or ee TOYKH (0, a) IC ee Toqnﬁ (x, y)

2536. HaiiTi 1IuHy IyTu 9B0ILBEHTH -OKPYKHOCTH
x= R(cost +tsint), Y= R(sint —tcost)
(or t; =0 1o ¢ty =T).

2537, BoluncauTh IIAHY TVTU JTUHUH
€T (t2 —2)sint+2tcost, y= (2—t2)cost +2tsint

(or ¢, =0 mo £y =m).

hﬁi i | !
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w 9 3

2538. Hailtw pawmay meTian JHHEHA X =1, Yy =1 — 53——

2539. Ilo oxkpy>XKHOCTH pajHyca ¢, BHe W BHYTDPH ee ¢ OIHHAKO-
BOM yIJIOBOH CKOpOCTHI0 KaTATcd (6e3 CKOMbIKEHUS) /BE OKDYIKIHO-
CTH ¢ paguycamMu, paBHEIMH b. B momenT =0 oHEH Kacawred
CBOMMH ToukamMu M; m Mo Toukm M HeTOZBHIKHON OKDYMHOCTH.

IloxasaTs, 9TO OTHOIIEHHE IIyTeH, TPOXOAWUMEIX Toukamu My u M,
324 [IPOMBBOJLHBIN TPOMEKYTOK BPEMeHH f, IOCTOAHHO M PABHO 'fi%
(cMm. sagauy 2493).

2540. TokazaTs, 9TO IIHHA AYTH JTHHHE

o= f”(t) cost + f’(t) sint, y=-f(t)sint + f/(t)cos?,
COOTBETCTBYIOIIEeH HHTepBaly (t1 f tz), paBHa [f(t)+ f”(t)] 2 )

2541. TIpuMeHHTL PesyALTAT TPeABIAYINed sajaul K BREIUHCIe-
HHK [OJHHBI OYTH JHHHH X = e (cost + sin t), y= e‘(cost —8in t)
(ot £, =0 mo t3 =t).

2542, Jorazars, 4To NyI'H JUHHI

x=1(t)-9) y=0l) /) n
x = f’(t) gint — (p’(t) cost, y=[(t)cost + ¢'(t)sint,
COOTBETCTBYIOIME OJHOMY M TOMY JKe MHTePBAly H3MeHeHHA Iapa-

MeTpa i, UMeHT PaABHBIE NIWHEI.
2543. Hafitn quuHy Ayrd apXuMeaoBOIl cnupanyu O = @@ OT Ha-

qajaa 10 KOHIA I[IepBOro 3aBUTHA.
1

2544, Jlorasars, uTO xyra napaboJibl y:—_xz, COOTBET-

2p
creyromasn uHTepBany 0 < x £ g, mMeeT Ty e LAHHY, 9TO U Ayra
CIIMPaaZH P = p@, cooTBeTcTBYIOmas uHTeprany 0 <p < a.
2545. BroYHCIUTL [AMHY AOYTH THHEPOONHYECKON CcIEpaim
po =1 (or ¢ =% 7m0 95 = 3). '
2546. Haﬁ»’l’rn IIAHY KapIHOUALL P = a (1 + cos cp).

3

2547. Hality pnwny AuEAHE P = @ sin % (cM. zagauy 25056).

2548. MokasaTsk, UTO OIHHA JHHHUH P = asinm% (m — menoe

YHCI0) COMZMEepHMA C ¢ TPH M YeTHOM M COM3MepHMa ¢ INHHON
OKPYIKHOCTH Pajuyea @ DU 7l HeYeTHOM.

| &
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2549. ITpy KaKuX 3HAYEHHAX anaaarreJm R (k #* 0) OAVHA TyTIH

JUHUH Y = ax® BHIDAYKAETCH B dIeMEHTAPHEIX dyHrnuax? (Ocho-

BEIBafch Ha TeopeMe UYebnrmmeBa 06 YCIOBUSAX HMHTErpHPYEMOCTH
puddepeHIHaIbEEONO OMHOMA B KOHEUHOM Ble.)
2550. Haiity TIHHEY JIHHUN, 3aJaHHOR YpaBHeHHeM

X
Ui f«}cosx dx.

-m/2
2551. BeIuueauTh SAHHY NYIH JIMHUIA
i i
x=J‘COBzd2 y=ISinde
z & z
1 1

OT Hayajga KOOPAMHAT Mo Ommsaiimiell TOUKH ¢ BepTUKANLHON Kaca-
TEeIbHO.

2552. HoxaszaTs, UTO AIHHA OYTH CHHYCOMAHl ¥ = sinx, cooT-
BeTCTRyIOLIell NepHogy cUHYea, PABHA [NIHHE SJAHICA, IIOIYOCH
2 ul.

25583, IlokazaTh, UTO HIUHA IYIU «YHOPOUEHHOMN» WAH <«VIJIH-
HeHHOH» IUKJIOUARI * = mi—nsint, Yy =i —ncost (m U n— 1o-

KOTOPOTO PABHEI

JIOMHTeIEHEIE uMCaa) B HHTepBale or ¢ =0 mo ¢, = 2n paBHa
LJIMHe BJINAICA ¢ HMOMYOCAMH @ =m+n, b= |m =11 |
2554%. oxasars, 4TO AJAUHA JJUIHICA ¢ HOJIYOCHAMH @ U b yIOB-

neropsier  Hepamenctmam m{a + b)< L< /2 -va® +b°  (samaua
M. Bepryjnm).

Obbem Tena

2555, BuiumcanTs 00BeM Tesa, OTPAHHMUEHHOTO MOBEPXHOCTHIO,
obpasoBaHHOH BpallleHUeM IapafoJibl y2 = 4x BORpYr csoell ocu

(IapaBoslon BpalleHust), H IJIOCKOCTH), NePIeHIUKYIAPHON K ero
OCH U OTCTOANIeH OT BepmiMHBEI Iapabolbl HA PACCTOAHHE, PABHOE
eIUHHAIE,

2556. dnmune, Gonbillad OCh KOTOporo pasHa 2a, majgag — 2b,
Bpamaercsa: 1) Boxpyr Goasinoil ocwm, 2) BoKpyr masnoil ocu. Hafitn
ofbeM TONYYANINUXCS JIMHICONAOB BpameHusa. B uacTHOM cayuae
NOJyYHTE 00BEM LIApA.
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2557. CuMMOTpUYHEIH mapabonuuecKuil CcerMeHT, OCHOBAHHE
KOTOPOTO @, BHICOTA /i, BpallaeTcid BOKPYT OCHOBAaHMA. BEIUMCAMTEH
o6'beM Tesa BPAIIEHHS, -KOTOpPOe [IPH 9TOM moiydaercs («JIMMOH»

Kasanwepn).

2558. ®urypa, orpanndeHHas runepbomoi Ryt e a® u mps-

Moii x=a+h (h > 0)', BpAIAeTCsl BOKDYT OCH abemuee. Haiitu

06BeM TeJjia BPAIeHUs. ;

2559, KpurpoguHeiiHad TpalenusA, OrpaHWYeHHad JIHHHEH
y=xe* u npameiMu x =1 u y =0, Bpamaerca BOKpyr ocu 'aGe-
nuee. Hafitu 06BeM Tesla, KOTOpPOe IPH 9TOM IIOIy4aeTcH.

: L]
2560. lennas muaud y = ch x Bpamaercd BOKPYT OCH abemuce.

IIps 3TOM I[OJNyuaeTCH HOBEPXHOCTH, HasdbiBaeMasd KaTeHOHMIOM.
Hafitu o6beM Tena, OTPAHMYEHHOIO KaTeHOMJOM M IBYM: ILIOCKO-
CTAMY, OTCTOSHIKMM OT Hauald Ha @ U b eJWHWI] M TEPIeHIHKY-
JIAPHBIMU K OcH abcimcc. '

2561. @urypa, orpaHudeHEAd TyraMu mapabos Y = &t noyl=
= x, BpallaeTcs BOKpYr ocu abemuce. Berameaurs obbeM Tesla, Ko-
TOpPOe MPH HTOM MOJYYaeTesd. :

2562. Haiitn 06®eM Teaa, MOJYUEeHHOTO BPallleHNeM BOKPYT OCH

aBellmec Tpamelun, Jexanteii Hag ochio OX W OTPAHWYEHHOH JIMHH-
eit (x-4)y* =x(x-38).

. 2563. Haiitn obbeM Tesa, IMOJIYYEHHOTO OT BPAIIeHHS KPHBOJIH-
melfHoll Tpameluu, orpaHMYeHHON NMUHHMEH y = aresinx, € OCHOBa-

HEEeM [0, 1] BoRpyT ocu Ox.

2564. BrlulcanThs ofbeM Tela, MOJYYEHHOTO OT BpamieHus u-

2

I'VpHI, OrpaHMYeHHON mapabojoil y = 2% — X~ M OCHIO abecnuce, BO-

KpPYT OCH OpJIHMHAT.

2565. BplumcauTe obBbeM Tela, KOTOpoe IIONYyYHTCA OT Bpallie-
HIA BOKPYT OCH OPIHHAT KPUBOJHMHEHHOH TpaleluH, OrpaHuYeHHOH
nyroif CHHYCOHZE ¥y = sinx, COOTBETCTRBYIOIIEH IOIYIePHOLY.

2566. JlemuucraTa ( P yz)z i ag( x2 = yi’) BpPAILAETCA BOKDYT

ocu abcruce. Haittu o6beM Tella, OTPAHHUEHHOrO IIOBEPXHOCTHIO,
KOTOpPAafA TPH 9TOM IoJyuaeTcd. :

256'7. BrrumcenuTs ofmem Tesa, o0pasOBAHHOIC BpalleHHeM BO-
"Kpyr ocu abeuuce GUIYPEHL, OTpaHWYEHHOH THHUEH: ‘

1 xteyr =aixls 2 xt eyt =22,
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2568. Oxpma apxa muxmouasl x = a(t—sint), y=a(l-cost)
BpaliaeTcs BOKPYT CBOETr0 OCHOBAHHA. Brruucnaurs ofbeMm Tema,
OTPAENYEHHOTO TOJYUEHHOH [TOBEPXHOCTEI.

2569. @urypa, orpaHHUYeHHAs APKOH IMUKIOWALI (CM. MPEILIAY-
myIo, 3afady) M ee OCHOBAaHMEM, Bpalliaercsi BOKDPYT OPAMOH, mep-
OeHIUKYISPHOH K cepejuHe OCHOBaHWMA (0ch cHMMerpuu). Halitn
00BeM [MOJIyYaI0IIerocs NPy STOM Tella.

2570. Ha#itu o6beM Tena, NOJyUeHHOTO IIPH BDAINEHUH ACTPOH-
g o :
Ol x2% + y° = a® BOKpYTr cBoe#l OCH CHMMETDHH.

2
2571. @Purypa, orpaHnueHHad AYrod JHHHH x=%cosgt,

s
s o
1= C?sm t (9BOMIOTA PJNMKIICA), JesKalllell B [TepBOM KBajgpaHTe, U

KOOPJMHATHBEIMH OCAME, BpalljaeTcA BOKDPYT. ocH abcnuce. HaiiTm
06BEM IIOJIYUYAIIIerocs NPy 3TOM TelAa.

2572, Bolumeants o65beM Tesia, OTPAHHUYEHHOTO IIOBEPXHOCTLIO
GecKOHeUHOTO BepeTeHa, OOpAROBAHHOrO  BpalleHHEM  JHHHH

1

)= o BOKDPYT ‘€e aCHMIITOTHL.
Hearn

2573. Junua y2 = 2exe ?* ppamaercs BOKPYr CBOeil acHMIITO-

ThI. HaiiTu o0beM TeNa, OTPAHHYEHHOIQ IIOBEDXHOCTBIO, KOTOPASA
HOoIyYaeTcs B Pe3YJBTATE 9TOTO BPAIeHUA.
. 2

2574*. 1) durypa, orpaHHYeHHAs JUHUel y =& ° U ee ACHM-
IITOTOM, BPAINAETCS BOKPYI OCH OpIWHAT. BEIUHCIHTE 00BeM Tena,
KOTOpOe IPH 3TOM IIOJIYYaeTCH.

2) Ta e ¢durypa Bpamaercd BoKpyr ock abcuuce. Halitu o6bem
IONIYIA0erocA Tea.

2575%, Briunciurs o0beM Tesia, OrPAHWYEHHOTO IOBEPXHOCTHIO,

2
TIMoyvuameiicss OpH BpalleHuH JHUHUK Y = x%¢™ BoKpyr ceoei

ACHMIITOTEI.

2576%. Durypa, orpaHHYeHHAd JIHHUeH y =%_ u ocwio abe-

nmee, Bpamjaercsd BOKpPYr ocH abcmuec. BHIUMCAUTE 06beM IIONTY-
UAI0IIEerocs Tesa. J

2877%, HaifiTm ofheM Tesa, OTPAHHYEHHOLO IIOBePXHOCTBIO,

o ¢ 3
IPOHM3BOAHMON BpAIlleHHeM LUCCOHALL - = ?;i«—x (a = 0) BOKDYT ee

ACHMIITOTEI.
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2578. Hailitu o6beM Tesa, OTPAHHYEHHOTO HOBEDXHOCTBI), IIO-
Jyuamnielica UpH BpalleHHH TPAKTPHCHEL X =4 (cost + Intg %),
Y = asin{ BOKPYT ee aCHMIITOTHI.

2579%. BpiupmenuTb 06beM Tesa, OTPAHHUYEHHOIO JJITHIICOW[OM
2 2
gLy £ =1.
a b ¢
2580. 1) BriuMcauTe 06beM Tesa, OTPAHWYEHHOIQ DJLIHITHYE-
2

2
CKHM napabosouioM z = "’T + y? U MIJIOCKOCTRIO 2 = 1.
2) HaliTu obbeM Teda, OrPaHUYEHHOT0 OTHOMIOJOCTHBIM THIIEp-
2 2 ? ‘
BoaonmOM xT + ‘% ~2% =1 u naoexocrsivmu 2=-1 ®w z=2.

2581. Brrumenurs 06nheMbl Tell, OIPAHMUYEHHBIX OapabosoMgoM
z=x% +2y% u ommuncongom x° + 2y% +2% = 6.

2582, Haiitu o0beMbl Tesl, 00pasoBAHHEIX IepecedyeHueM IBYIIO-

JOCTHOTO ruepboIona et | " SNIHICOHTA

2 2 a
Aeie i, ZL
i e

2583. HailiTu ofmeM Tesa, OrpaHHUYEHHOI0 KOHMUECKOH IIoBepX-

\2 2R
HOCTBIO (z - 2) =2 4 5" U IUIOCKOCTBIO 2 = 0.

3
2584, BrrumcauTh 00beM Tela, OTPAHMYEHHOTO IapaboIomugoM
2 2 2 2
Ll e el e
22—-4+9 H KOHYCOM <+ =0 = 2.

2585%, Hafitu 00TeM Tesa, OTCEUEHHOTO OT KPYIJVIOTO LUINHAPA
[IIOCKOCTBIO, TPOXOAANIeH Uepes AUaMerTp OCHOBAHMA («UIMIHHIDU-
gecKuit orpesoks, pmc. 30). B wacrHOCTH, Tonoxuth R =10 cm
u H=6 cm. i

2586. IlapabGonmuecKuil MANUHADP TepecedeH MBYMS IIJIOCKOCTS-
MH, U3 KOTODBIX OJHA IEPHeHAHKYIAPHA K obpasyromei. B pesyns-
TaTe MOJYyYaeTes Temo, H3obparienHoe Ha pHe. 31. Ob6lee ocHOBA-
Hue mnapaGonmyeckux cerMeHToB « = 10 cM, BhIcora mapaGonmue-
CKOTO CerMeHTa, JeyKalllero B ocHoBauum, H = 8 cm, BblcoTa Temla
.h =6 cm. Beruncaurs obbeM Tena.

2587, lunuHAp, OCHOBAHMEM KOTOPOTO CIYIKHT 3JIHIC, Tepe-
ceueH HAKJIOHHOH ILIOCKOCTBIO, IMPOXOAdAlieil Uepes MaJIyIO OCE 2J-
gunca. BRUmeauTs ofbeM Tenla, KOTOpDOe TPU 3TOM MOIYHAETCH.
JImueiturie pasMephl YKASAHLI Ha PHC. 32.

'iﬂf ]
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R

Pue. 30

Pue. 31

2588%, Ha Beex Xopgax Kpyra paguyca R, DapanlensHEX Of-
HOMY HAaNPaBIeHHUIO, IOCTPOEHEl CHMMeTPMYHEIC NapaGoiidecKHe
CerMeHThl MOCTOAHHON BhIcOTHI H. TI7IOCKOCTH CErMeHTOB mHepIeH-
OUKYJIAPHEL K IJIOCKOCTH OKPYsKHOCTH. Haiitn obbeM IOIVIEHHOTO
TakuM o6pasom resa. j

2589*. TIpsmo#t Kpyrublil kKoHye paamyca R, Bricoroif H pacce-
HeH HA JBe YACTH IUIOCKOCTHIO, TMPOXONANledl UYepes LEHTP OCHOBA-
HHA mapaiieibHo obpaayioiedn (puc. 33). Hafitm obbeMel ofenx
gacTeil Komyca, (CeueHnme KOHyCA ILIOCKOCTAMM, IADPAJIeNbHBIMIU
ofpasymoomieli, cyTh DapaGonuyecKue cerMeHTI. )

2590. TleHTp KBagpaTa IEPeMEHHOTO DA3Mepa IepeMellaeTcs
BIOJb OHAMeTpa Kpyra pajuyca @, IpHYeM [JOCKOCTh, B KoTopoi
JIOJKHT KBAIPAT, OCTaeTCA HePHeHIMKYJIADHON K IUIOCKOCTH Kpyra,
& JIBeé DPOTHBOMONOMHEIE BeDINMHEBI KBajpaTa NepeMellaloTes IIo
oxpy:xHocTH. HaliT 06BeM Tesna, 06pasoBaHHOTO STHM ABHMIKYILHM-
Cs KBAZPATOM.

2591, Kpyr mepeMeHHOTO pajHyca IepeMeraeTcda TAKMM obpa-
80M, UTO OJHA H3 TOUEK €ro OKPY!KHOCTH OcTaeTcs Ha ocu abemuce,

5

H=5 cm
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A
{

Puc. 34

Puc. 35

2

OeHTp ABHKETCA IIO0 OKPYAHHOCTH x2 +y2 = a ILMOCKOCTE 8TOI'0

KPyra mepleHIHKYIApHa K ocu abeumce. Halitn odbem Tena, KOTO-
poe IpPH BTOM HMOAyUaeTcs.

2592. Ocu IBYX paBEBIX UHJIHHIPOB IepeceKarTcs IION IpdA-
MEIM yrooMm. Hafitin obGbem Tena, cocTABAAOIEr0 OOMIYI0 YacTh
nmunuEapa (Ha puc, 34 usobpaskena 1/8 resa). (PaccMoTpeTh cede-
HUsA, 00pPABOBAHHEIE IJIOCKOCTAMI, IapAJIeJbHBEIMH OcAM 000HX
IUJIHHIPOB. ) |

2593. JIBa HAKJIOHHBIX OHIHHADA MMEIOT OZHY M TV iXe BLICOTY
H u ofuiee RepxHee OCHOBaHUe panuyca R, a HIKHIE OCHOBAHUA HX
conpukacamoTed (puc. 35). Halitu o6bem obmeil yacTn NUIHHIPOB.

Mnowanb MOBERPXHOCTU BpalWeHUs

2594. HafiTu niomags IOBePXHOCTH, 00PAa30BAHHON BpallleHHeM
mnapafosisr y2 =4gx BOkpyr ocu abcumec OT BePITHHBI O TOYUKH

¢ abecuuccoll x = 3a.
2595. BreiumennTes moonank MOBePXHOCTH, 00pas0OBAHHOI Bpa-

meHEeM KyBuueckofl mapabonel 3y —x° = 0 Boxpyr ocu aBemuec
(ot x; =0 mo x, =a).

2596. BriunennTe OIoIManh KaTeHOHTA — nosépxnoc'm, obpaso-
BaHHOI BpallleHHeM IeNHOH JUHHN Y = achiQ BOKDPYT ocH aberuce

(or 2, =0 mo x27 = a).

b
b
OCH TIIony4aeTcd IIOBEPXHOCTh, Ha3blBaeMas VAJIKHMHEHHBIM OJIJINII-

{ . 2 :
2597. Tlpu BpaleHNH 3IAMHICA £2—+ - =1 Bokpyr Gonbuioil
a
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COHIOM BpPAINEHWA, IPH BPAIeHHM BOKDYI MaJol — IOBEPXHOCTh,
Ha3nlBaeMafd YKOPOUEHHBIM SJNHICOHAOM Bpamlenma. HadTw mio-
mIaJbh IIOBEDXHOCTH VIJUHEHHOTO H YKOPOYEHHOI'O BJIMIICOMI0B
BpallleHH .

2598. BrIuMCHHTE IUIOIIAAEL BepeTeHO0ODaBHON MTOBEPXHOCTH,
ofpazoBaHHOH BpallleHHEM OZHOM DKW CHHYCOMALI Y = sinx BO-

KpyT ocH abemuce.
2599. IOyra ranrencougsl y = tg X OT e TOUKHU (0,-0) Io ee

TOUKH (%, 1) BpAaIaeTCAa BOKPYT ocH abeliuce. BRIYHeIUTE II0MA0EL

TOEEPXHOCTH, KOTOpAaH IPH BTOM IIOTYIAeTC.
2600. Haiitu niomalb NOBEPXHOCTH, 00pa30BAHHON BpAleHNEM

TeT/IH NHHHK 9ay2 =i (Sa - x)2 BOKPYT ocH abeIimec.

2601. IIyra oxpy:KHOCTH 362+_1;2 =a2, Jeaiiag B IIePBOM

KBafpanTe, BpalllaeTcA BOKPYT CTATMBAKIIEH ee Xopabl. Beruucnurs
IIOIIANE MMoJyUatonieiicst Ipy 9TOM IIOBEDPXHOCTH.
2602, HaiTu miomalh IoBePXHOCTH, 00pasoBaHHON BpallleHueM

BOKPYr ocH afemmce OyTH apHEH X = e sint, y=e' cost or

ty=0 oty =%
2603. HaiiTu nyionialis IOBEPXHOCTH, 06pPa30BAHHON BpallleHHEM
acTponaEl ¥ = acos’ ¢, y = asin®¢ Boxpyr ocu aGemuce.

2604, Apra MUKJIOUABI BpaIlaeTcd BOKPYD CBOeH ocH CHMMeT-
pun. Haiite niomags Dodyualomeica IPH 2TOM TOBePXHOCTH.

' (Cm. sajauy 2568.)

2605. Hality maonialb MOBEePXHOCTH, OOPABOBAHHON BpAILEHHEM

KAapIMONIHE 0 = a (1 + cos cp) BOKPYT IOJAPHOR OCH.

2606. OxpyxuocTe p = 2rsin@ BpamaeTcd BOKDPYT MOJAPHOMN
ocu. HafiTH nilomais IoBePXHOCTH, KOTOpas IPH 9TOM II0JIyda-
ercd.

2607. Jlemuuckara p2 = a® cos 20 BpamaeTcsa BOKDYT monApHoi

ocu. Ha#iTi Innmonalb NOBEePXHOCTH, KOTOpPas NPHU 3TOM IOIYYa-
ercH.

2608. Becromeunasd Iyra JIHHHH J = e, CoOTBeTCTEYIINAH

NOJOMKUTEJNEHEIM 3HAYEHHSM X, BPAIAeTCd BOKPYT OCH abCIHCe.
BrrumesuTs naomagh TOBEPXHOCTH, KOTOPAA NMPHU HTOM IIOJIYUYaeTCH.
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- 2609. Tpakrpuca x=a (cost + Intg é—), ¥ = asint Bpaliaercs

BOXPYT ocu abemmec. Halitu miuolans moiyuanleiics OecKoHeYHOR
MTOBEPXHOCTH.

MOMEHTH U LeHTp Macc)

2610. BriudcaIHTh CTATHYECKHIT MOMEHT IIPAMOYIONLHHKA € OC-
HOBaHHMEM ¢ M BBICOTOH /i OTHOCHTENBHO ero OCHOBAHUS.

2611. BriuncnuTh cTATHYECKUNA MOMEHT NPAMOYLOJLHOTO PaB-
HOoBeIPeHHOTO TPEYTONBHUKA, KATETHl KOTOPOTO DAaBHBI @, OTHOCH-
TeJIbHO KaKJ0H U3 ero cTOPOH.

2612. ToxasaTs, 9TO UMeET MECTO CJaeqyIOIas hopMya:

b b
j(ax +b)f(x)dx = (at + b)ff (x)dx,
1 a a

rge & — afenycca MeHTPA MACC KPHBOJMHEHHON TpaneldH ¢ OCHO-
BaHUeM [a, b], orpaEwueHHOM nunuelt y = f (x).

2613. HaliTm IeHTp MacCc CHMMETPHUHOIO TApabonndyecKoro
CerMeHTA ¢ OCHOBAHHEM, PABHBLIM @, M BLICOTOI /i.

2614. TIpAMOYTOMbHEK €O CTOPOHAMY & K b pasbuBaeTcs HA JBe
uacTH Oyroi mapaboJsiel, BepIIVMHA KOTOPOH COBIAZAET ¢ OXHOM u3
BePIIHH IPAMOYIONLHIKA H KOTOPAH IPOXOAHT Yepes3 ero NpPoTHBO-
TIOJIOKHYI0 Bepmrmuy (puc. 86). Ha#iTu mentp Macc obemx macreit
S; n 8, DpAMOYToIbHUKA.

2615. HaliTe KOOPAMHATEH IIEHTPA MACC HOJYORDPYSKHOCTH

5 y=vr? —x%.

2616. HafiTy KOOPAHEATH HMEeHTPa Mace

MOJIYKPYTa, OTPAHHUEHHOTO OChbio abcuuce
Sy
eI
o st U IONYOKPYMKHOCTRIO I = VI'“ — Xx° |
I 2617, HaliTi IIeHTD Mace OYTH OKPYIR-
0 a x HocTH pajuyca R, CrATHBAIIEH NeHT-
Puc. 36 PaILHLII yrom «.

*) Bo Bcex zamauax aroro paszena (2610-2662) MAOTHOCTE NPUHKEMAETCH DPAB-
HOI eTHHHIE.
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2618. HaiiTy KoopIWHATEL IeHTpa Mace QUIyPhI, OrpaHUUeHHOHN
ocAMY KOODAHHAT U1 mapabosoit Jx + \E _

2619. Haiitu KOOPAWHATEI MeHTpa Macc (GUTypPEl, OrpaHHYeHHON

2 2
KOODJMHATHBEIME OCSIMM ¥ IyToif simmmca -+ i—2 =1, nexaurefi B
a

[IepPBOM KBaipaHTe.
x2

2
2620. Halitu cTaTHUECKHI MOMEHT NYTH JUIHIICI —(,+%2— =k
i

Jealieil B mepBoM KBAJPAHTE, OTHOCHTEILHO OcH abcnuee.

2621. HaliTn KoOpIUHATEI IeHTPa Mace (PUTyphl, orpaHUYeHHON
Iyrofl cMEyCOHA®L y = sinx u orpesakoM ocu abemuee (or x; = 0 1o
Xo =T) i

B zagauax 2622-2624 maiitu crarmyeckuii MoMeHT PUTYPHI, OT-
PAHMUYEHHON JAHHBIMM JVHUAMH, OTHOCHTEIBHO OCH afCIIHee:

2622. y=—2-n y==x".
1+x

2623. y=sinx u y = % (mis ogHOTO cerMeHTa).

2624, y = x* K_y=\/;.

2625. HalitTu XoopAwHAaTEl IeHTPA Macc QHUIYPEI, OIrpPaHUUYeHHON
BAMKHYTOH MHHHeR y2 = ax® — x*.
2626. HaliTw XOOPOIMHATHEl IEHTPA Macc IYITH IenHol JIHHHH

y= ach%, comepkalneiica MeR oy ToOUKaMu ¢ abcoHccaMu X, = —@

H Xy =4,

2627. NokasaTh, 4TO cTATHUYEeCKHUH MOMEHT IPOM3BOJBHON Iyru
napaBonsl OTHOCHTENLHO OcH Iapabossl IPONOPHUOHANIEH PAaBHOCTH
PATHYCOB KPHBU3HE! B KOHEUHEIX TouKax Ayru. Hoadduuuent mpo-

[OPIUOHANEHOCTH paBeH £, Tme p — mapaMerp mapaGoEL.

2628. HaiiTn KoopIHEAaThl HEHTPA Mace IePBOI apKi LUKIOHILI
x=alp-sint), y=all — cost).
2629, HafiTH KOOpAMHATHI IeHTpa Macc (GUIyphl, OTPAHHYEHHOR

MepBOi apKo# MUKJIONIBI U 0CBI0 abciuce.
2630. HaliTn HKOOPIMHATHI I[eHTPA MACC JAYTH ACTDOMIEI

x = acos® t, y=a sin® t, PACIONOYKEeHHOH B ITePBOM KBagpaHTe.

2631. HafiTin KoopAHHEATH IeHTPa Mace GHrypsl, OTpaHHYeHHON
OCAMM KOOPTHHAT M AyTod acTPOHAL! (B IepBOM KBAIPAHTE).
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2632. Toxasarp, uTo abeIicea M OpPAMHATA IIEHTPa MAacc CeKTo-
pa, OTPaNMYeHHOTO ABYMS MOMAADHBIMH DAAWYCAMH M JHHHell, aa-
AAHHOHW B IOJSPHEIX KOOPIHHATAX VDPABHEHUEM p= p((p), BBIDAYKA-
I0TCA TaK: '

o9 o2
J p° cospdy [ p’singdo
29 SN2k01
3 e, Y= 37w 9
I prdo | p=do
™" n

N

2633, Hafitn TexapToBEl KOODAHHATHI LEHTPa Mace ceKTopa, or-
PaHHYEHHOTO ONHHM IIOJAYBHTKOM apXMMeJOBOH cIMpamm p = ag
(or ¢, =0 g0 9, =7).

2634. Halitu meHTp Macc ceKTopa Kpyra paguyca B ¢ Imen-
TPAJLHBIM YIJIOM, PABHEIM 201,

2635. HaliTu [eKapTOBBl KOOPAMHATHI I[EHTPA MACE $urypsi, or-
PaHUYeHHOH Kapiuoupoll p = a (1 + cos cp).

2636. Hality ITeKapTOBEL KOODAMHATBl HEHTPA TAKECTH du-
TYPBI, OTPAHMYeHHOH mWpaBod meTsell JeMHUcKATH Bepaymmu
p? = a® cos20.

2637. Iloxasare, 970 JeKapTOBLI KOOPIHHATEL LeHTpa Macc Jyru

JUHUH, YPABHEHHE KOTOPOH [aHO B MNOJAPHBIX KOODEHHATAX
p= p((p)_,_ BBRIPDAMKAITCHA Tak:

¢2
I peosoyfp® +p 2 do
o1

X = U =
4 02 e

J p2+pz2 d(ﬂ

1

P2
[ psingyp2+p2do
1
92 .
I ot +p?de
1

2638. HaliTH DeKapTOBLI KOODAMHATHI IEHTPA MACE OYTH Jora-
pudMuueckoil cnupanu p = ae® (ot 0, = 32-‘— oo @y =T).

2639. Hality JeKapTOBBI KOODIIHATHI LeHTPa Macc ZYLH Kap-
JUOUIEL P = a (1 +cos@) (ot @, =0 go Q=)

2640. Ha xaKOM pACCTOSHHH OT IeOMETDPHYECKOTO IeHTpa Jie-
JHUT OEeHTP Mace Tojyluapa pagumyca R?

2641. HaliTu IleHTP Macc [OBEPXHOCTH HOIYChepH.

2642. Han npsamol KPYIIeIil KOHye; pagmyc ocHOBAHHS ero R,
BeicoTa M. HafiTu paccTosAHWe OT OCHOBAHHA KOHYCA 1O LEHTDA
Mace ero GOKOBOH MOBePXHOCTH, TOIHOI HOBEPXHOCTY W 06beMa.
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2643. Ha raxoM paccTOSIHHMM OT OCHOBAHHSA JIEXKHT IEHTP MAace
TeJjla, OUPAHHYEHHOTO mnapaboslongoM BpalleHHS M ILJIOCKOCTBIO,
NepneHAURYIAPHON K ero ocu? Bricora tena A.

2644. HaliTnm MOMEHT HHepIHH oTpeska AB =[ OTHOCHTeNLHO
ocH, Jekalledl ¢ HUM B ONHOM MJOCKOCTH, 3HAH, UTO KoHel A oT-
pe3Ka OTCTOUT OT OCH Ha & eIWHWI, KoHel B — Ha b emuHuUI.

2645. HafiTm MOMEHT WHEPIIMHM TOJYOKDYIKHOCTH paguyca R
OTHOCUTENILHO ee JuaMeTpa.

2646. Halitu MOMEHT WHepIHH AYIH JHHUUA y = e~ (0 sl < %)

OTHOCHTENLHO ocH abemuce.

2647. BeIYHCINTL MOMeHT WHEPIMH OIHONM apKu NUKIOHIEL
x=a (t —s5in t), yi—a (1 - COoS t) OTHOCHUTENLHO o0eHX ocell Koop-
JIHHAT. :

2648. HaliTu MOMeHT WHEDPLUM MPAMOYTOJIBHHKA CO CTOPOHAMH
a 1 b OTHOCUTEJIBHO CTOPOHEI .

2649. Hafity MOMeHT HHepPUMH TPEYIOJLHUKA ¢ OCHOBAHHEM O U
BBICOTOH /I OTHOCHTENIBHO!

1) ocHOBaHUA;

2) mpawmoii, mapalllelbHON OCHOBAHWMIO, IPOXOLAIIEH depes Bep-
MIUHY; '

3) upamoil, NapanTelbHOW OCHOBAHMIO, IIPOXONAIIEH dYepes
DeHTD THHKeCTH TPeYroJbHAKA.

2650. Halfitn MOMeHT HHepmuUM TOJYHKPyra paguyca R oTHocu-
TETBHO €T0 AMAMETPA.

2651. Ha#itTn MOMeHT HHepIHH Kpyra pagmyca R oTHOCHTENBHO
ero meHTpA.

2652, Haiitn MOMEHT HHEePIIMH 3JLIUICA ¢ MOMYOCAMH 4 U b or-
HOCHTeJEHO 00eHX ero oceil.

2653. Hafitm MOMEHT WHEPUWH NHINHADA, PASHNyC OCHOBAHUSA
xoToporo R, BuicoTa H, OTHOCHTENHHO ero OCH.

2654. HafiTy MOMEHT WMHepUWH KOHYyCA, PAIHyC OCHOBAHUSA KO-
Toporo R, BElcoTa H, OTHOCHTENILHO €ro OCH.

2655. Haliti MOMeHT HHePIMM Iapa paguyca R OPHOCHTENIBHO
ero guaMerpa. :

2656. Jununc ¢ moxyocaMH @ W b BpallaeTcd BOKDPYI OLHOH u3
cBouX oceil. Hali1i MOMEHT MHEPIHH MONYUAIOLIETOCS Tesa (3JIIHI-
COHMJ BPAINEHHS) OTHOCHTENBHO OCH BPAIIEHUS.

2657. Hality MoMeHT HHePIWH mapabosioufa BpAILeHNs, PALUYC
OCHOBaHWA Koroporo R, Beicora H, OTHOCHTENLHO OCH BpaleHHA.
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2658, BrrumesuTh MOMEHT HMHEPUUM Tesd, OrPAHHYEHHOTO O-

HOTIOJIOCTHEIM THIEPOOIOHILOM
52—2— 4 —y—:— =1
u nmockoeTaMu 2z =0 m 2 =1, orHocHTenbHO ocu Oz,

2659. Kpusonwneifinas Tpalleliud, OTPAHHUEHHAA JIHHUSIMH
y=e*, y=0, x=0 u x=1, spamaerca: 1) soxpyr ocum Ox,
2) Borpyr ocu Oy. BEIYHCIHTE MOMEHT HHEDUHU IIONYYalOIIerocsd
TeJa OTHOCHTENLHO OCH BPAINEHUA. '

2660. Haifiter MoMeHT HHepluu GOKOBON NOBEPXHOCTH IUINHADA
{(paguyc ocHoBanuA R, BeicoTa H) OTHOCHTEILHO €0 OCH.

2661. Haiitu MoMeHT MHEDPIHHE GOKOBOH TOBEDXHOCTH KOHYCA

(pazuye ocaoBanua R, BeicorTa H) OTHOCHTENILHO €0 OCH.

2662. Haiitm MOMeHT WHepIUM MOBEPXHOCTH IIapa pammyca R
OTHOCHUTENbHO ero JUuaMeTpa. '

Teopembl TynbaunHa

2663. TlpapunpHBIA IeCTHYIOALHUK CO CTOPOHOHW @ BpalaeTcs
BOKDYT OXHOM H3 cropor. Haiitm obfbem Tena, KoTopoe IPH 3TOM
OIYYaeTCH. '

2664. dunune ¢ ocamu AA; =2a m BB; = 2b sBpamjaeTcs BO-

KPyT OpPAMOH, mapajmenpbHol ocu AA; U OTCTOAINEH OT Hee HA pac-
croaHuu 3b. Haiith 00BbeM Tella, KOTOpOe IPH 3TOM HOJIYYAETCS.
2665. Actporza BpallaeTcd BOKPYT MpAMoil, HpoxofdIiei depes
IOBa cocefHux ocTpud. Hajitym ofbeM W MOBEPXHOCTH Teja, KOTopoe
npu 9ToM Tonyuaercs (eMm. zamauy 2630).
2666. @urypa, o6pasopagHad IMEePBLIMU aPKAME IHKJIOHL

x=a(t-sint), y=a(l-cost) u
x=a(t-sint), y=-a(l-cost),

BpamiaeTcd BOKPYT ocm opamHar. Halitu ob6meM u moBepxHocTh Te-
73, KOTOPOe MIPH 9TOM IMOJyUAeTCH.

2667. KpagpaT Bpalaercsi BOKDPYT NpPSAMoi, Jjexalned B ero
IJIOCKOCTH W IIPOXOJsiinell ueped ofHY W3 ero BepinuH. IIpu raxom
MOJIOMKEHHH TPAMOIl OTHOCHUTENBHO KBaapaTa 00beM IIOJyUarIero-
cqa Tena BpameRud OGymer maubossbiinm? ToT Ke Bompoc g Tpe-
YTOMBHAKA.

=
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§ 2. HekoTopebie 3agauv PUINKHA

2668. CropocTs Tena sagaercd opMyIoH V= «/1 +t m/c. Haii-
TH OyTh, Opolimennslil Tenom 3a mepsble 10 ¢ mocie Havana JBHIKe-
HUA, ) .
2669. IIpH rapMoHHYecKOM KoJe0aTelbHOM [ABMMeHHH IO OCH

abeIice OKOI0 HaTana KOOPAMHAT CKOPOCTh % naerca GopMyIoH

de _ 2n (m )
gt Tcos T + Qg

(t — Bpema, T — nepuox kosebanusi, @, — HauaabHad daza). Halitn

moNOKeHHe TOYKH B MOMEHT BDEMeHH fg, €cjH H3BecTHO, 4TO B
MOMEHT f; OHa HAXOJWJIACE B TOUKE X = X .

Cuna B3auMOIeHCTBHA ABYX TOUEUHBIX MACC OIPelelsiercs IO

dopmyne f = k%, rge m w M — Macchl TOYeK, I — PACCTOAHHE
r

MeMIY HHMH, a B — KoaQUIHeHT IPOHOPIHOHATHHOCTH, DABHBIH

6,67-1071 3 /I{F'Cz (saxon HpoToHa). YUYUTEIBAA 9TO, DEIIHTH
zamaun 2670-2678. (IIpenmonaraercs, 4TO NJOTHOCTL IIOCTOSIHHA.)

2670, Crepsens AB, nnuHa roroporo [, Macca M, mpurArusaer
Touky C Macchl M, KOTOpPas JEeUT Ha ero NPOoJOJIKEeHH# Ha pac-
CTOGHHH @ oT Gaumskaiiinero xoHua B crepoxms. Halitu cuay B3au-
MOJEHCTBIA CTEePMHA u roukn. Kaxyio ToueuHYI0 Maccy HYKHO
TMOMeCTHTE B A, JIA Toro uToObl OHa AelicTeoBana Ha C ¢ TOH e
cunoi, uro u crepiens AB? Kakyio paboTy COBepIIMT CHJIA IPH-
TAMEHMU, KOTTA TOUKA, OTCTOAMIAS OT CTEP:HA Ha PACCTOAHUU Iy,
IPUOIM3NTCA K HeMy Ha DACCTOSHHE Iy, IBUTAACH BAOJL IPSAMOM,
COCTABIAIOINEH IPOLOIKeH e cTép}RHH?

2671. C xaxolt cuioifl MONYROJBIO paguyca r ¥ Macchl M mei-
CTBYeT Ha MAaTepUANBHYI TOYKY Macchl 777, HAXONAINYHCS B €ro
meHTpe? :

2672. C xaroii cuioli NPOBOJOYHOE KONBIO Macckl M, panuyca
R peficTByeT Ha MaTepuaipHyH Tourky C Macebl m, JeMKallyl Ha
IPAMOI, TROXo/sinell Uepes IeHTP KOMbIA NepIeHAMKYAAPHO K ero
naockoctn? PaceToSHHe OT TOUKH [0 IeHTpa KoJjiblla paBHO a. Ka-
KyI0 paboTy COBEPIINT CHJA NPUTSIKEHNU NPH IepeMelleHuH TOYKH
13 GecKOHeUHOCTH B MEHTP Koabla? '
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2673. Vcnons3ysa pes3yabTaT Hpeiblayluell 3aZadd, BEIYHCIHTE,
¢ KaKoi cHIOH IIocKuil IUCK, paguyc KoTroporo pasen R, macca M,
AeHCTBYeT Ha MATePHANLHYIO TOUKY MAacchl M, KOTopas JerKHT Ha
ero OcH HA PACCTOAHHM @ OT LeHTpA.

2674, Vcnonesys pesysbTaT IpeIbInyineil 3agaun, BRIUHCIHUTH,
¢ Kakol cuioif geilcTByeT Ha MATePHANBLHYIO TOUKY Macchl m Oec-
KOHeUHAas IJIOCKOCTh, HA KOTOPOH DPAaBHOMEDHO pacIpeieneHa Macca
Cc HOBerHOCTHOﬁ IIJIOTHOCTEH O. PaCCTOHHHe OT TOUKH 0 IIJOCKO-
CTH PABHO &.

2675%. Pagmycel OCHOBAHMI YCEUEHHOIO MPAMOIO KPYIJIOTO KO-
Hyca paBHbl R U r, BeicoTa A, mimorHocTs Y. C Kakoil cuyioil geiicTBy-
eT OH Ha MaTepHallbHYK) TOYKY MAacChl M, IIOMEINeHHYI) B ero Bep-
muHe?

2676. C xaxoit cunoit mMarepuanbuas nomanas y =|x |+1 mpu-
TATHBAET MATEPHANBLHYIO TOYKY MaCCHI 771, HAXOAAIIYVIOCA B Havale
roopauHatr? (JInHeliHAA MJIOTHOCTH PaBHA Y.)

2677. JoxasaTs, YTO MaTepHanbHAA JOMaHad y=a|xi+1

(a = 0) IPHTATHBAET MATEPUAIBHYI0 TOUKY, HAXOAANIYIOCH B HAYA-
Jle KOOpAWHAT, ¢ OAHOH M TOH e CHUJI0i He3aBUCHMMO OT &, T. e.
He3aBHCHMO OT BeJIMUMHBI YIJIa MeK KAy CTOPOHAMHA JIOMAaHOM.

2678%. [IBa OTMHAKOBBLLX CcTepHA (ZnumHOI [ M Macchl M Kam-
IBIH) JeaT HA OfHON NMPAMOIl HA PACCTOAHUM [ OJHH OT APYroro.
TlogCcUUTATE CHIY HX BSAHMHOIO IPHTAMKEHHS.

2679. Kannsi ¢ HauansHoW Maccoil M magaer mop meiicTBHeM
CHJIBI THIKECTH ¥ DPABHOMEDHO HcIapfeTcsd, TepAd erKeceKyHIHO
Maccy, paBHyO m. KakoBa pafoTa CHIIBI TAMKECTH 34 BPEMS OT Ha-
gaja JBHMKEHUA M0 moiHoro ucnapenusa ranau? (CompoTuBIeHHEM
BO3yXAa IpeHeOperaem.)

2680. Karyro paborTy HYyKHO NpoudBecTy, 4Tobbl HACLIIATE KYIY
Ilecka B hopMe yceueHHOro KOHycCa BBEICOTHI H, UMeIero pajnycsl
OCHOBaHHN R u r (r < R)? IlnoTHOCTE paBHA d (IIECOK IMOJHUMAIOT C

[IOBEPXHOCTH BeMJIM, HAa KOTOPOH IOKOouTCs GoJjblllee OCHOBAHHE
KoHYCa).

2681. Pasveps! mupaMubl Xeomca NPHUOJMBHTENLHO TAKOBBL
BeicoTa 140 M, pe6po ocHoBaHma (rBagpara) 200 m. IlnorHocTh
KAMH#A, ¥W3 KOTOPOro OHa CcHelaHa, NOPHOJIN3HTENbHO paBHA
2,5.10° kr/m%. Berumenuts pafory, 3aTpaveHHYIO IIPH ee MOCTPOii-
Ke Ha IPeoJoNeHHe CHIBl TAMKECTH.
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2682. Brrumcaursk paboTy, KOTOPYIO HeobXxoiuMMoO 3aTPATHTL,
I TOTO 4TOOBI BBIKAYATH BOAY, HAIIOJHIIIIYVIO MUIHHIPUYEeCKAN
pesepByap BeicoToit H =5 M, uMerIU# B 0CHOBAHHM KPYyI pPajuy-
ca R=3 M. i

2683. Briumcaurs pabory, KOTOPYH HYJKHO 3aTPATUTh, UTOOEI
BRIKAUATH JKHUIKOCTH NJIOTHOCTH d M3 pesepByapa, uMeromiero ¢op-
My o6palleHHOro BepIIMHOI BHH3 KOHYCa, BEICOTA KOTOPOTO pPaBHA
H, a pagmyc ocHoBaHus R. Kak H3MeHHTCH pe3ynbTaT, ecliH KOHYC
6yger obpalleH BepIIUHON KBepxy?

2684. Brrumenaurhk paboTy, KOTOPYI0 He0OXOZHMO 3aTPaTHTh,
yTo6Bl BHIKAYATL BOJY, HATIOIHAIIIYIO HOAychepHUIeCcKHH pesepBy-
ap paguyca R = 0,6 m. - '

2685, Koren umeer gopmy mapaGosompga spamenusa (puc. 37).
Paguye ocHOoBaHuSE R =2 ™, raybuna xortaa H =4 m. O Hamon-
HeH KHIKOCTRIO, MJIOTHOCTH KoTopo#r d = 800 kr/m?. BEIYHCIHUTE
paboTy, KOTOPYI0 HYMKHO IPOM3BECTH, YTOOBI BhIKAYATE HHIKOCTE
U3 KOTJIa.

2686. HaiiTy paboTy, KOTOPYIO HYsKHO 3aTPATHTH, YTOGEI BRIKA-
YaTh BOAY M3 NHUCTEPHBI, KOTOpasg HMeeT CJeNyIOIlWe pasMephl
(puc. 38): ¢ =0,75 M, b=12 m, H =1 m. BoxoBasg MOBePXHOCThb

HHUeTepHEl — IapaborndecKui MUIMHAD.
KunHeTnuecKas 5HePrHsA TeJa, BpAIlaolerocs BOKPYTD HEIOI-
o 2
BHKHOH OCH, paBHA —;—Jm , Toe O — yIyioBas CKOPOCTh, & J — Mo-

MEeHT MHEPIHH OTHOCHTENEHO OCH BpAIleHHA. 3HAS 9TO, PELIUThH
sagaun 2687-2692.

2687. Crep:xens AB (puc. 89) Bpamiaercs B TOPUBCHTAIBHOU ILJIO-
crocTH BOKpyr ocu OO’ ¢ yrioBoit cxopocteio w = 10m pazg/c. Ilo-
IepeuyHoe ceueHue cTepikHA S = 4 em? , mmHAa ero [ = 20 cm, mior-
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HOCTE MaTepPHaJIa, U8 KOTOPOTO OH HBrOTOBJIGH, y:’T,S-l()a Kkr/m3.

Hafmi KuHeTHYeCKYIO SHEPTHIO CTePIKHA.

2688. TIpaMoyronsHas IIACTHHKA, CTOPOHBL KOTOPOH a = 50 em
u b =40 cm, Bpamaerca ¢ MOCTOAHHON YIIOBOH CKOPOCTHIO M,
paBHOH 37 pajn/c, BOKPYT CTOPOHE! d. HaliTyn KHHeTHYeCKy0 SHEp-
THIO nacTHHKH. TonmjuHa nmiaacTHEKE d parsa (0,3 cM, NIOTHOCTE Y

MaTepuaia, B3 KOTOPOro chejaHa IJIACTUHKA, paBHA 8 - 10® Kr/M°,
2689. Tpeyronbras MIACTHHKA, OCHOBaAHHE KOTOpoit @ =40 cm,
a BeicoTa /£ =30 cM, BpauaeTca BOKDPYT CBOEro OCHOBAHUA C IIO-
CTOSIHHON YIJIOBOH CKOPOCTHIO () = BT pa;[/c.'HaﬁTﬂ RHHéTquCRym
JHEPTUI0 ILIACTHHKY, ecn ToaimuHa ee d = 0,2 cM, a IJIOTHOCTE

Marepmana, H3 KOTOPOTO OHa M3IOTOBJeHa, Y = 2,2 - 10% xr/m3.

2690. ITnactunuka B dopme mapabosndeckoro cermenra (puc. 40)
BpamaeTcs BOKPYT OcH Iapabosisl ¢ MOCTOAHHON YIIoBoil CKOpo-
eTeio W =4n pag/c. OcHoBaume cermenta a =20 cmM, BHICOTA
k=80 cm, TommuHa TracTHHKY d = 0,3 ¢M, IIOTHOCTD MarepHaIa

- 3 H
v =7,8-10° xr/m%. HaliTu KHHeTHYECKYIO PHEPIHIO MIACTHHKH.

2691, Kpyrasli ODHIMHID, PATHYC OCHOBAHHA KOTOPOTO PaBeH
R, a Bricora H, Bpalaercs BOKPYD CBOEM OCH ¢ IOCTOSHHON YIJIO-
BOH cropoereio . IlmoTHOCTE Marepmarna, M3 KOTOPOro chesaH

LUIUEADP, paBHA Y. HallTi KHHeTHYeCK VIO 9HePrU THIAHHAPA.

2692. Tomxas IpoBoJIoKa Macchkl M COTHYTa B Buie MOIYOK-
PY:HOCTH paguyca R M BpalaeTcs BOKPYr cBOeil oCH, npoxonﬂmeﬁ
Yepes KOHIIBI MOJYOKPYHHOCTH, Lelafd N 060poTOB B MUHYTY. BEI-
UHCAHTE €8 KUHEeTHIECKYI0 SHEePrui0. BEIUMCINTL KHHETHUYECKYIO
DHEPIUI0, eCJH OChI0 BpAIleHHA CHYKUT KacarelbHAA B CpPelHEH
TOUKE TOJTYOKPYHHHOCTH.

2693. TlmacTHEKA B (opMe TPEYrOJbHUKA IOTPYIKeHA BepTH-
KaNkHO B BOLY TaK, UTO €€ OCHOBAHWE JIeKHT HAa TOBEPXHOCTH BO-
nul. OcHOBaHWE MIACTHHKY @, BhicoTa A.

o

e Bl
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a) IlopcunTaTh CHIY JaBJEHUS BOALI HA KAMIYI0 HZ3 CTODPOH
IACTHHKH.
6) Bo cKONBKO pas yBenMUWTCS [ABICHME, €CJIH IIepeBepHYTH

IIACTHHKY TaK, UTO Ha NOBEPXHOCTH OK&KETCA BepIINHAa, & OCHO-

Banue OyeT MapajlelbHo NOBePXHOCTH BOABI?

2694. KpagparHas NNaCTUHKA IOTPYKEHA BEPTUHANBHO B BOLY
T, YTO ONHA M3 BePIIMH KBAZPATA JIEXUT HA IOBEPXHOCTH BOXEI, &
ofHAa M3 IHATOHANEH HmapaiieibHa nmoBepxHocTH. CTopoHAa KBajpara
paBHEa @. C xakoil cmjo#f Boma FABHT HA KaXKAVIO CTODOHY IJac-
THHKU?

2695. BLrumcauTh CHIY, ©¢ KOTOPOH BOJAA AABHT HA ILIOTHHY,
UMeIonyo (opMy paBHOOOYHON Tpamelnuu, BePXHee OCHOBAHUE KO-
Topoit a = 6,4 M, Hymuee b =4,2 M, a Beicora H =8 M.

2696. IInacruura, #Merolnas QopMy 3JLIHICA, HANCIOBHHY
MOrpy’<eHa B JKHIKOCTH (BePTHKANBHO), TAK, UTO OXHA U3 OCeH
(mnusaoi 2b) NeUT Ha nopepxHocTu. Kax BeJMKa CHUJIA LABJIEHUS
SKHOKOCTH HA KayXKIYI0 W3 CTOPOH 9TON IJIACTHHKM, eCJu [IJIH-
HA TOTPY:KeHHOH II0JAYOCH BJNINIICA PABHA @, 4 IIOTHOCTH MUTKO-
cti d?

2697. IlpaMoyronbHas IVIACTHHKA CO CTOPOHAMH 4 W b (a > b)

NOTPYsKeHa B KUIKOCTH ION YIJIOM O K IOBEPXHOCTH MKUIKOCTH.
Bénpmas cropoHa mapanienbHA MOBEPXHOCTH W JIEHHT HA rayOHHe

h. BEIUMCIUTE CHIY [JABIEHUS JKHUJKOCTH HA KaXKIVIO M3 CTODOH
NMIACTHHKH, €CJTH IJOTHOCTE KUJKOCTH d.

2698. IlpsMoyroaeHBIH CcOCYI HANOJIHEH PABHBIMH IO 00HLeMy
YacTAME BOZBLI M Macija, OpHUEM MAcJo BABOe Jerde Boxkl. Iloxa-
3aTh, YTO JABJIEHWE HA KAXKAYIO CTEHKY cOCY[A YMEHBIIWTCH HA
ONHY MATYIO, €CJI BMECTO cMecH -0yieT BasiTo 0jHO Macio. (YuecTs,
YTO BCE MACJIO HAXOLUTCH CBEPXY.)

Ilpy pemerum 3amau 2699-2700 criemyeT onMpaThCH Ha 34KOH
Apxumena: TombeMHAs cuila, [eHCTBYIONAd HA - DOTDYKEHHOE
B MKUIKOCTH TBepPLOe Tel0, DABHA BeCYy BLITECHEHHON MM MKMIKOCTH.

2699. lepeBAHHEIN MONNABOK MUIMHIPHYECKOH (QOPMEI, IUIOMIANE
ocHOBaHMA Koroporo S = 4000 cm?, a Bricota H = 50 cm, niasaer

Ha NOBEDPXHOCTH BOObI. IlgorHOCTh Mmepera d=0,8-10° Kr/M3.

a) Kagywo paboTy Hy»KHO OpPOM3BECTH, YTOOBI BEITAIMTHL IIOMJIABOK
u3 BoABI? 6) Brrumenuts, KAKy0 paboTy HYMKHO BaTPATUTHL, YTOBLI
MOMJIOBOK IOTPYSHUTE B BOAY IETUKOM.
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2700. IlTap paguyca R ¢ MIOTHOCTBIO 1 HOTPY:KeH B BOXY Tak,
4TO0 OH KacaeTcd MOBePXHOCTH. Kakyio paboTy HYMKHO SaTPATHTE,
uyToBBI H3BJAeYDL IIAP B3 BOALIY : )

Saxaunr 2701-2706 cBasaHBI ¢ ABJEHNEM HMCTEUCHUS IKHIKOCTH
18 Majoro orBepeTus. CKOPOCTE HCTEUeHNS MKHUIKOCTH ONPEeAesaeT-

esl mo saxony Toppuuennu: v =+2gh, Tme £ — BeICOTA CTOJOA

SKUKOCTY HAJ OTBEPCTHEM, £ — YCKODEHHe CHIIEI TAMKeCTH ).

2701. B jgHe NMUIHHADHYECKOTO COCYHR, IJIOIALL OCHOBAHHA
roToporo paBHa 100 cm, a BeicoTa 30 cm, uMeeTca oTBepcTHe. Bbi-
YHCANTE IIJIOMIALb BTOTO OTBEPCTHA, €CNM HM3BeCTHO, UTO BOJA, HA-
TIOJHAIIAA COCYX, BEITEKAET M3 HErO B TeueHUe 2 MUH.

2702. Konuuecras BopoHra seicoroini H =20 em Hamonnerna
Bojo#. Pagmyc Bepxuero orBeperua KR =12 cm. HuiHee oTBep-
cTHe, Uepe3d KOTOpPOe BOJA HAYMHAST BLITEKATH W3 BOPOHKM, MMeeT
paguye 7= 0,3 cm. a) B TeueHHe KaKOTO BDEMEHH YPOBEHBL BOJBI
B BOpoHKe nmoHuzured Ha 5 ecm? 6) Korma Bopouka omoposkauTea?

2703. B m@e koria, uUMelomero (opMy IoayIiapa pagmyca
R = 48 cwm, obpasosanacs npobouHa maomaznsio S = 0,2 cm?. Uepes
CKONBKO BPeMEHU BOJA, HALIONHAINAH KOTeJ, BhITeUeT U3 Hero?

2704. Koren umeer GopMy SIIHUNTHYECKOrO LUIUHAPA ¢ IOpPH-
B0HTaNBHON ochbio. IlonyocH aanuNTHYECKOTO cedeHUd (IlepIeHu-
KyJIsPHOrO K OCH UWIMHApA) paBHBL b (rOpH3OHTaNBHAA) U 4
(BepTuRanbHag); ofpasyomad MUIRHLPa paBHa L (pue. 41). Koren
HAIOJNHEH BOJOH 40 TOJOBHHHE. 3& KaKoe BpeMd BOJA BBITEUET U3
KOTJIa Yepes OTBEPCTHE B €0 JHe, HMEIIee MIoImais S7

2705. B BeprHKanbHON CTeHKe IPUBMATHYECKOTO COCYAHA, HAIOJ-
HEHHOTO BOJ0l, TpoJe/saHa NPAMOYroJbHAS BEPTHKANLHAS IENb,
BBICOTA KOTOPOW paBHAa £, mupuua b. Bepxuwuil Kpait 1Ienu, napaj-
JeNBHBIN IIOBEPXHOCTH BOALI, DACIIONOMEH Ha paccTogumu H or
moBepXHOCTH, KaKoe KONIMUECTBO BOJHI BEITEUeT M3 cocyda 3a 1 c,
eclIH CHHTATH, UYTO VPOBEeHb BOJEI MOINEP:KUBAETCA BCe BpeMA HA
omHoil BricoTe? Pacemorpers cnyuait H = 0 (3azaua o Bogocause).

") B pam=oit agech dopMe zaxon TOppHUETTH NPHMEHHM TONBKO K HISaTBbHOMN
xugxkoctH. Jlna  sTofl mMmeanpHON JKMOKOCTH MW JaHBI OTBETHI K 3a7auaM.

(IIpAKTHYECKH HOXBBYIOTCH Gopmynolt v = Uy2gh, Toe B — KoahdHIHEHT, 3aBH-

" cAIMHI 0T BASKOCTH MKHAKOCTH W XAPAKTEPA OTBEPCTHS, M3 KOTOPOTO TPOMCKOMMT

ucredeHue. Jlna Bogsl B mpocTeiimem cayuae U= 0,6.)
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2706. Cocyn, namolHeHHBIH 4o KpaeB Bomoil, HMeeT GopMy Ia-
pajnenenunena ¢ Maomanso ocroBanmsa 100 cv?. B GoxoBoit crenke
ero uMeeTcH V3Kad Iexs Beicotolt 20 eM © mupraon 0,1 cm
(puc. 42). 3a KaKoe BpeMsA YPOBeHL BOALI B COCYINE MOHUAMTCH HA:
a) 5 cm; 6) 10 cm; B) 19 em; 1) 20 cm? (BocmonbaoBaThca pesyibTa-
TOM IpeXBIIyIeil 3agaum.)

YpaBHeHHe COCTOAHNSA HAealbHOTO rasa HMeeT BHI puv = RT,

Tme p — Oasnedue, v — obbeMm, T — abcoMOTHAS TeMneparypa U R —
NOCTOAHHASA [JIA NJaHHOH Macchl rasda. PellnTs sagauu 2707-2709,
CYHNTAA TA3Bl HILANLHRIMH.

2707. B munmHgpe, IUIOMank ocHOBAHUA KoToporo 10 cm2, a
Beicora 30 cM, BarmioueH armocdepHBIH BozAyX. Kakyxo pabory
HeobXO0MUMO 3aTPaTHTh, UToOEl BABHHYTH HopileHb Ha 20 cm, T. e.
BABMHYTE eT0 TaK, YTo0bl 0H ocTamoBWjcA Ha paccTofuuu 10 cm ot
aHa nuauazpa (pue. 43)7 Armocdeproe maBimeHHe paBHo 10° Ila.
IIponece mpoTexaeT H30TEPMHUECKH, T. e, NPH IIOCTOAHHOH TeMIle-
parype.

2708. B nMINHIDHYECKOM cOCy/e, MONepedHoe ceueHne KOTOPO-
ro 100 cw?, zaxmioueH Bosgyx mpH aTMoc(epHOM NABIeHHH. B co-
cyle mMeeTcA NOpLIeHE. [lepBoHaualbHOe pacCcTOAHME ero oT gHAa
cocyma pasHo 0,1 m. ITunuugp nomenieH B mycTOTY, Hlarozaps we-
MY BOBLVX B HeM pacIINpAeTcH, BEHI-

TAJIKUBafd MHoplieHb. 1) BBEIUHCINTL 30 cn

pabory, coBepliaeMyld BO3IYXOM B
OUAKHAPe, KOrma OH IOZHHMAaeT
moplLieHs Ha BeicoTy: a) 0,2 m,

1

1

1

I
6) 0,5 M, B) 1 M. 2) Mosker nu sra s s o Smrere
pafoTa HeorpaHWYeHHC  YBEJIHUH- tl
BATBCH IIPM HEOTPAHUYEHHOM pac- = a
mupesnn rasa? (IIpomece, Kak u B 20 e
OpesBlIyIleM I[IpHMepe, IPOTeKaeT fi

H30TEPMUYECKH. ) Puc. 43
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2709. B nununzpuyeckoM cocyme obbemom v, = 0,1 m® maxo-
muTes armocdepHEIH BO3AYX, KOTOPBIH MOIBEDPraeTcs CHATHIO ObI-
CTPEIM BABUraHHEM TOPLIHA (CUHTAeM IPH 9TOM, 4TO IpOIecc Ipo-
TexaeT Oes NMPHUTOKA HMJM OTHAYHM Temja, T.e. apuabarudecku). Ka-
Kyio paboTy HaZo 3aTPATUTh, 4TOOBI CIKATH BO3LYX B COCYyIe MO
obsema v = 0,08 m3? (Armocdepnoe masnenue pasro 102 Ila.) Ilpu
aguabaTruuecKoM IIpollecce AaBjieHHe M 00beM rasa cBA3aHBI COOT-

nomenueM pv’ = pov§ (ypasmenme Ilyaccona). [lns AByXaTOMHBIX
razoB (a Take gna Bozayxa) Y = 1,40.

Ilo 3axony Hei0TOHA CKOPOCTH OXJa&KIeHHA Tesa NPOIOPIHO-
HaTbHA PA3HOCTH MEXJY TeMIepaTypoll Tela W TeMIepaTypol Ox-
pyxarmmeil cperpl, Ha OCHOBAHHM 2TOTO 3aK0OHA DPEIINTHL 3aJaduu
2710-2711.

2710. Teno, TemuepaTypa Koroporo 25°, TOTPY¥eHO B TepMo-
crar (B KoTropoM monnepsxmeaercs remmeparypa 0°). 3a xakoe Bpe-
MA Teno oxnagutes go 10°, ecnu sa 20 MEH OHO oXJa)Taerca IO
20°7 : \

2711. Teno, Temueparypa xoroporo 30°, sa 30 Mun npebriBa-
HHS B TepMocrare, TeMIlepaTypa Kortoporo 0°, oxnamuioch [0
22,5°. Kakxosa Oyjer TeMmeparypa Tesa uepes 3 daca mociie Hadasa
onsiTa? ' ‘

ITo Isar{ony KynoHa cuia BIanMOAeHCTBHA ABYX 3JMEKTPHUECKHX

9192 H,

3apANOE PaBHA 2
4neEr

re ¢; U §s — BeIWYHHEl 3apAAOB B KY-

JIOHAX, 7' — PACCTOSHME MeXXIY 3apAAaMu B MeTpaX, sjeKTpudecKas
nocTosHHas £y = 8,85-107% @/u (411:50 =111-107) u ¢ - m-

BJIeKTPUUecKas IMPOHUNAEMOCTE CPeIbl OTHOCHTENBHO BaKyyMa (IIs
Bozayxa € =~ 1). Ha ocHoBaHUI 9TOTO 3aKOHA pelIHTH 3ajauu 2712 —

2714.

2712. Becxoneunasi IpaAMasg DABHOMEDHO 3apaAMKeHa IIOJIOMH-
TEABLHBIM BJIEKTPUYEeCTBOM (JIUHEHHAS TIJIOTHOCTb dJeKTPHYecTEa
o). C kKakoil cuioii meiicTByer arTa NpAMas Ha eUHHYHBIH 3apal,
HaxofAmuiica B Touke A Ha paccrosHuu g ot Hee?! [lusneKTpHe-
CKAas TTPOHMUIAEMOCTE CPelbl PABHA eTUHHIIE,

2713. [IBa JJIeKTPHUYECKHX 3apsapa: (¢ =6,67-10° Kn =u

gs = 10-107? K5 maxonsres Ha paccrosann 10 cM gpyr or Apyra.

T
L&
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Paspgendiomieii mx cpefoil cay:kurt Bo3gyx. CrHauana oba sapsga
3aKpelJieHEl HEeIOIBMIYKHO, 3aTeM 3apAl (o ocBoborcnaercs. Torga
MOn AeHCTBHEM CHJIbI OTTAJKHBAHHA 3apAN (9 HAYHET HepeMeliaTh-
¢, ymanssch oT 3apama ¢;. Kaxyio paboTy COBepIIHT CHJIA OTTAJ-
KUBAHWSA, KOTAa 3apAn: a) yaajanrcsa ma paccroanue 30 cm; 6) yma-
JUTCSH B DECKOHEUHOCTE?

2714. Jlsa onexTpumueckux sapama: ¢, =33,3-10° Kn m

qs =40 10~° Kn, maxoxares ma pacerosimmu 20 ¢M [pYr oT Apyra.
KaxoBo Oyner paccrofgHHe MeKIY 3apAfgaMu, eclH MBI IPHOIHU3HM
BTOPO# K NepBOMY, SaTPATHUB Ipu »5TOM pabory 18-10° Iox?
(Pasnensiomeil cpefol CIIYXKUT BO3AYX.)

2715. HampsxeEre Ha KJIeMMaX 3JIeKTPHYECKOH Ienu
¥V =120 B. B nens paBHOMEpPHO BEOJHTCHA COIPOTHBIEHHE CO CKO-
pocreio 0,1 Om B cexyuay. Kpome Toro, B Ienb BKIIOUYEHO IHOCTOAH-
moe conporusienue 7 = 10 Om. CKOJBKO KYJIOHOB 3JeKTPHUYECTBA
mpoiAeT Yepe3 Menb B TeUeHNEe ABYX MUHYT?

~ 2716. HanmpsixeHue Ha KJIeMMax dJIeKTPHYecKOH IenH, paBHOe
nepeporavansao 120 B, paBHOMepHO manaer, yoweasg Ha 0,01 B B
cexyany. OgHOBpeMeHHO ¢ 9TUM B IeOb BBOJAWTCH COMPOTHBIEHUE
TOJKE C TOCTOSTHHOH cxopocrsio, umerHo 0,1 Om B cexyupy. Kpowme
TOTO, B [elHd HMeeTcA MOCTOSHHOE CONpOTHBIeHHe, paBHOe 12 OMm.
CKONBbKO KYJIOHOB 8JIEKTPHYECTBA IPOTEUeT Uepes Ielb 38 o MUH?

2717. TIpH HBMEHEHWH TEeMIIEPATYDPHI CONPOTHRIEHNME METaJH-
UeCKUX NPOBOTHHKOB MeHfeTcA (OPHM OOBITHEIX TeMIEpPATYDPax) To
zakoHy R = R0(1+ 0,0048), rge Ry — comporuenernue npu 0°C u

0 — remmneparypa mo Ilenscumio. (9TOT B8aKOH CIpaBeiJuB LA
BONBIIMHCTBA YHCTEIX MeTannoB.) IIpoBoJHUK, CONPOTHBIEHHE KO-
Toporo mpu 0°C pasmo 10 Om, paBHOMEpHO HATPEBAeTCH OT
0, =20° mo 0, = 200° 8 reuenme 10 Mun. B aro BpeMa IO HeMy
ujer ToK nom Hanpsskenwem B 120 B. CKOILKO KYJIOHOB aleKTPH-
gecTBa IPOTeUeT 3a 9TO BPeMs Hepesd NPOBOIHMK? :

2718. 3axkoH H3MeHEeHNS HATPAMEHUA CHHYCOMIAILHOIO TOKA,
HMEIIero 4YacToTy W, jaercs cJjejyiomeid dopmynoi: E =
= E,sin (wt 2t (p), rae Ey — makcumMasbHOe HanpsxKeHUe, ¢ — daaa,

a t — Bpems. Hajitm cpegHee sHaueHHe KBajpara HAUDPAMEHHA 34
1 mepuop. Tlokasarb, 4To IPU MOCTOSHHOM COIIDOTHBIEHWH Tiepe-
MeHHBI# TOK BbIjejsieT 3a 1 NIEepHo[ CTOJIBKO JKe Telljla, CKOJBLKO

IOCTOAHHBIN, HMeIIUi HaupAXeHHe, pPaBHOE (Eg)cp . (Beuny
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9TOTO BhIpaX{eHHEe (EE)Cp Ha3blBalOT 3 deKTUBHEIM HAIIPSAXKeHHeM

nepeMeHHOIO TOKA.)
2719. Hanpsokenne cHUHYCOMAANLHOTO TOKA AaeTcd (DOPMYJIOil

(2nt

E = E;sin (%"t), a Tox — topmynoi [ = I;sin o cpo), e Eg u

Iy — TIOCTOAHHEIEe BelWUHHB! (Haubosbline 3HAYEHWS HANDPSIKEHUA
u Toka), T — mepwopn, a @, — TAK HABHIBAEMAd PA3HOCTEL (as. Brl-

UHCIKHTE pabory Toka 3a Bpemsa or #; =0 o ity =T ® IOKAasaTh,

uyto Hambolpllee 3HAUYeHHe 2Ta paforTa Oyrer HMMeTH TorLma, Korga
pasHocTs das (P, paBHA HYJIIO.

2720. Haiitu BpeMs, B TeUeHHUe KOTOporo 1 Kr BOIEl HarpeeTcs
snerTponpubopom ot 20°C mo 100°C, ecniu HampsKeHHe TOKA
120 B, conporusnenue cuupanu 14,4 Om, TeMmeparypa Boszyxa B

rKomuaTe 20°C u ecimi usBecrHo, uyTo 1 Kr BOgml ocTeiBaeT or 40°C
zo 30°C sa 10 mun. (ITo saxony Imoyma—Jlenna @ = I’Rt, tne
@ — KOJHYECTBO TENJIOTHL B Joynax, I — Tox B amnepax, B — co-
MPOTUBJIEHHE B OMAX W { — BpeMs B CEKYHJAX; yIelbHas TeIlJIoeM-

H
KOCTEH BOJBI 4190£_K' Kpome Toro, BOCIONB30OBATECA B3aKOHOM
Hrrworona 06 oxmampennn; cm. sagauy 2710.)

2721. Bosayx, HATOIHAWIIHHA COCYI BMECTHMOCTLIO 3 J, CO-
Jepxcur 20% xucnopoga. Cocyn umeer ase Tpyoxu. Yepea ofmy us
HHX B COCYJ HAUMHAKT BIYCKATH YMCTHIM KHCIOPOJ, Uepes ApPYyryro
BEITEKAET HAPYIKY CTOJBKO XKe BOBAYXAa, CKONBKO MIPHTEKAeT B COCY
KHucaopofa. Hakoe KonmdecTBo OyHeT CoOLepKarThes B COCYAe, Tocie
TOTO Kak geped Hero mporeder 10 o rasa?

2722. Boszyx comepsur a% (: 8%) C0y; on mpomyckaeTes ue-

pe3 OUIHHAPHYeCKWIl COCYN ¢ IOTJIOTHTeNbHOH Maccoii. ToHKHH
GOl MAacChl ImorJjioniaeT KOJHYECTBO Tas3a, IPONIODIHOHANLHOE ero
KOHIEHTPAIIMM M TOJIIHHE CIIOA.

a) Eemm Boagyx, mpormegumuil cioit B H cm (= 10 CM) TOJIIH-
HOH, copepwut b% (= 2%) COs, To Kaxo# ToOMMIMHBEL Hy TOomMxeH

GBITH TOTJIOTUTENbHBIH CIOH, NIF TOTO UTOBHI, BEIXONH W3 IOTJIOTH-
TeJsl, BO3AYX cofepixan Toneko ¢% (=1%) yraexuemornr?

6) CroJBKO yrileKUcHOTEL (B %) ocTaHeTesi B BOBIYXe, TPOIIe/-
mieM TOTJIOTHTEeNb, €CJIH TOJIIUHA [IOTJOTHTEeILHOTO cJod Oymer
pasHa 30 cm?
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2723. Ecny Opy NPOXOXJIeHNHT depes ¢JIOW BOABI TONIIUHON 3 M
ImorJioliaeTcsa TOJOBUHA IMePBOHAYAJIBRHOTO KOJHMYECTBA CBeTa, TO
KaKafd JacTh 9TOro KoJudecTsa moiiger mo ruybuubsl 30 m? Komiue-
¢TBO CBeTa, ITOTJIONIEHHOTO TPH NPOXOMKIEHUU Ueped TOHKHH cI0H
BOIHI, TPOTMOPIMOHANLHO TOJINMHE €TI0 W KOJNUUECTBY CBeTa, IIa-
JAIOIEr0 HA ero NOBEPXHOCTE.

2724, Ecau mepBoHadYalbHOe KonmduecTBo epmenta 1 r uepes
yac CTAHOBUTcHA paBHEIM 1,2 1, To uyemy oHO OyzeT pABHO Yepes
5 yacos mocje Hauana OPOMEHUA, ec/ii CYUTATE, YTO CKOPOCTh IIPH-
pocTa (PePMeHTa IPOMOPIHOHATbHA er0 HATHIHOMY KOJIUYIEeCTBY

27725, Eciuw uepes mBa Uaca mocJe Hauana OPOXKeHHWs HaJIUIHOE
KOMWUYeCTEO (hepMEeHTa cocTaBidAeT 2 I, 4 Uepes TPpH Haca 3 T, TO
KaKOoBO ObiNio MepBoHAUANBHOE KoauuecTBo ¢gepmernTa? (Cm. mpens-
AYMyio safady.) :

2726. 2 xr conu pacreopamTceda B 30 1 Boger. Yepes b muH pac-
rTRopaercs 1 Kr comu. Yepes xaxoe spema pacteopures 99% mepso-
HAYaILHOro KojamuecTsa couu? (CKOPOCTh PacTBOPeHUSA IPOTIOPILHO-
HAMbLHA KOJMUYECTBY HEPACTBODPEHHOW COJIM M PASHOCTH MeXAy KOH-
LeHTpal el HACKIIIEHHOTO PACTBOPA, KoTopasi paBHa 1 Kr Ha 3 1, B
KOHIeHTpallMell pACTBOPA B TAHHLIH MOMEHT.)



B sagauax 2727-2786 s Kaaoro paza: 1) mHaiiTH cymmy n
[EPBBIX WIEHOB PALA (Sn), 2) morasars CXOTHUMOCTE PAAA, IIONL3Y-

fch HeIOCDEICTReHHO ONpee/IeHueM CXOMUMOCTH U 3) HAWTH CyMMy
pafa (S)
2728.
2729.
2730.
2731.
2732.
2733.
2734,

2735.

2wnti%+§§+m+néﬂﬁn"
ﬁ+ﬁ+.. +m+
E%Iﬁ-z%?+..-+E;;E§E;;35+
Lo
ﬁ+;—9+...+m
Pt 1
1-2:3  2-3-4 n(n+1) (n+2)
—g-+é%+ +3—n§§1+
%~+§%+.. ;ﬁiﬁh?
%+%+...+W+...

2736,

Fnapa |X

P b

§ 1. Yucnosble pspbl

CXxooMMOCTb YMCIOBOTO paga

arctg % + arctg é-.l—. ..+ arctg 2% ot
n

§ 1. YUCOBLIE P!
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Papob ¢ MONOXUTENbHLIMY YieHaMK

B samauax 2737-2753 sompoc o CXOZEMOCTH JAHHBIX PANOB

PEIIUuTE ¢

27317,
2738.
2739.
2740.
2741.

2742,
2743,

2744.
2745,

2746.
2748.

2750,
2752,

2753.

i1

.g_

12 g (2n-1)-2%%71
sin® Lein et tein Ty

2 4 2?;
ittt

Tpae 14n?
1 il i
N U e by
25 386 (n+1) {n+4)
_.2“ 3 e+l
i S

(n+2)n

el A

[OMOIIEI0 IPH3HAKOB CPABHENHA,
et e 1

2747, jfiii?n
+n

2749.

2751.

)

;:
5

n=1

i (\/nzjfn.+1\/n2~.n+1}

Inn

TL +1

r

B sagauax 2754-2762 noxasaTh CXOIHMOCTE JaHHBIX PANOS ©
IOMOIIIBIO npm}ia}ca ﬂanamfﬁepa.

2754.

7—-1489

+g?+ +(2 +1)
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2755. %+—2;+...+i+.._-.
o2

2?!
2756.
2787. 4128 4. +Mﬂ+
1-5-.... (4n-38)
1.4 Tt
2758. s gt +3"+
1,138 1 -(2n-1)
2759. atagtiet T

2760. sin—g»+4sm £ sm-2—-+

adeg=2 ey
2761. !+31+"'+ (n+1)!+

2
2762. %+£+...+ (m+1)t

R
14 2%.n!

B zamauax 2763-2766 moxasaTh CXOAUMOCTL HAHHBIX psmos
¢ IOMOLILIO pajrKanbHoro mpusHaka Komrm.

2763. Lo ety
1n2 In®3 In*(n+1)
2 n
L2
2764, 3+(5) e +(2n+1) pe

2765. arcsinl + aresin® —1» +...+aresin -L +..

B samauax 2767-2770 sompoc O CXOAMMOCTH JaHHBIX pﬂ,II;OB
PEIINTh ¢ TOMOLbI0 MHTerpajbHoOro NpHaHaka Ko,

2767, — L+ L4 41

+
2In? 2 3In?3 (n+1)In*(n+1)
1 1 :
2768 2 31n3+ +nlnn.-|,-”'
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B zagauax 2771-2784 BriscHATH, KaKHe M3 JAHHBIX PAJOB CXO-
IATCA, KAKHEe PACXOomaTCd.

e o i v LTS ARG, SRR
2 3\/5 ( +1)Wn+l -

. n
2772, 1+ 2 + +2n1+

2773, J_+J_+ Ly,

= n®
2774. 1+ 75+ + 00+

2775. 2+ 84, 4224,
8 ,13

: 1 n
2776. 1001 i 2001 S 1000n+1 e

2777, Lo+ o 4B
1 R 1+n

i s e om
3 58 3"

2779. arctg 1+ arctg? %—+. ..+arctg” L+

2780. 2+ L 4., +2—+

16
1 1 1
2781. ﬁ'l‘ﬁ'i‘ .+-(——-5('——Hn_4 P e
e 3"
2782. 42 e
2783. 1+°3 L
R

2784*%, sinX +sinf+. . +sin+.,.
2 4 2n

B sapauax 2785-2789 norasaTh KakJoe U3 COOTHOIIEHHH ¢ IIO-
MOIIBIO PAfa, OOM[UM UNIEHOM KOTOPOTO ABJIfAETCA TAHHAA DYHKI[MA.

2785. lim £ = 0. 2786. lim 24! - o (a>0).
n—ee 7 n—yee

2787. lim 2w = 0. 2788, lim 1 = 0.
n—ses (21) n—e= (n1)

2789. 1im "1 0.

n—es _n
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Pagobl ¢ NPOW3BOABHBIMU HNEeHaAMMN.
ABCONKTHAA CXOAMMOCTb

B sagauax 2790-2799 BrIACHUTH, KaKHe U3 VKASAHHBIX PANOB

CXOOATCHA

2790.
2791.
2792.
2793.
2794.

2795.

2796.

2797.

2798.

2799.

2800.

pux 3 e,
n=1

2801.

H pAX 2

abBcoaoTHO, Kakue He aGCOMIOTHO, KaKNe PACXOLATCS.

1L - 1)"'+1 2n1_1 ...
1—-3:%—&-...4»(—1)"”@
ﬁ ln3 +(_1yL+1 nn+1
5‘111‘-2+M+...+L;‘;’—‘1+...
%#é—-alé-t.ﬁ(—l)"'”%-51—,,—44...

2 —%+. " .+(— 1)”+1 ”;1 S

) O LT i B

1+J§ +-1) =
3

L-24 +(—1)n+112!'-n—+

o

v

n H Zb,f cxonATces, TO

n=1 n=1

ITokasaTs, 9TO €CHM PIAIBL za
b, aBcoNOTHO CXOTUTCH.

IlokasaTs, YTO ecyiH PAN Ean abcon0THO CXOMHUTCH, TO

n=1

n+l
- @, TaK3e aﬁcomo’mo CXOIHUTCH.
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§ 2. DyHKUMOHANbLHLIE PAAbI

CxoonMOCTbh PYHKLMOHANbHBIX PAOOB

B zamauax 2802—2816 onpepeanTs 00JaCcTH CXOAHMOCTH PALOB.

2802.
2803.

2804.
2805.

2806.

2807.

2808.
2809,

2810.

2811,

2812.

2813.

2814.

2815.
2816. =+
e

1+ 2+...4+x"+. ..

Inx+1n? x+.. .+ 10" x+...

2
x+xt+.. 42 4.l

B3 n
LR o R e
B n i

n
S

PO E. i
V2 Vn

e
T+x  14x? 1+x"

Fian

2% +6x° +...+n(p+1)x"

xl’l

¥l
L4 X _ 4+ S
2 242 n+dn

2
R A R 2
1+x% 14+x2 1+x%"

0 > 5 3 x s
Z Zfois s SR
sin 5 +sin g+ hsin oo

xtg St tg L it tgzin+

G

sin x + 51;2x+ .

cosx cosi:c SR, cosﬂfx fid o,
e* e e

215
AN U

2X 4 BE
=X nx

PaBHoMepHag (npaBunbHad) CXOAUMOCTDb

B samauax 2817-2820 moxazaTh, 4TO JaHHBIE PASEI paBHomepHo

2818.

(npaBuiBHO) cXomATes Ha Beeil ocu Ox.
2817.

S SInE o

Sll‘!x
1+ 1! n!

2

2819, 2 sinnx

1+ n:r

— 71121‘2
€
2820. z‘; "
n=
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2821. Iloxaszarh, 4To Psif Lok poms il gy oo il 1
P TGl wloGl T oGP

CXOIUTCS PABHOMEDPHO (OpPaBHJIbHO) B JH0O0M HHTEPBaJe, B KOTOPOM
omnpepesieHa (PyHKIAA (p(x).

1 : 1 2
Jirx zm i v
pasHOMepHO (IPaBHILHO) CXOAHTCA HA BCeil IONTOMKHTeILHON IOJIY-
ocH. CKOJMBKO HYKHO BSATH UJIEHOB, UYTOOBI npﬁ J060M HeoTpHIla-

TEeJIbHOM X MOXXHO OBbLIO BBEIUYHCIHTL CYMMY DPfAJAA C TOYHOCTBIO JIO
0,0017?

2823*. IloxkasaTh, 4TO P

2822. Tlokasars, 4To PAL

In(1+x) ) In(1+2x) T In(1+nx)

=
X 2x= nx®

i

PABHOMEPHO CXONUTCA B MONYHHTepBame 1+ < x < 400, THe M —
ni060e MOJIOXKUTENBHOE YHCHO. ¥OeAWTheH, UTO MPHU JOO0OM ¥ U3

orpeska 2 < x <100 gmocrarouyHo B3ATE BOCEMb UJEHOB, UTOOLI IIO-
JYYHATH CYMMY psifa ¢ TouHocersio go 0,01.

2824, TToxaszaTh, 4TO pPsAf Zx"‘ (1 - :c) CXOIHTCA HEPABHOMEPHO
n=1
HA OTpesKe [0, 1].
2825. OyaxINA f(x) OIpefenseTcs PABEHCTBOM
~ \' cosnx
fe)= 2 10"
n=1
IlokasaTs, 4To (PyHKOHUA f(x) ompefeseHa W HeNpPepPhIBHA IIDH
awbom x. Haiitu f(O), f(—g—) " f(g— ) Y6enuThca B TOM, UTO JJIA
BBEIYMCICHUA TPHOMMIKeHHBIX 3HavYeHnit GpyERoun [ (x) npu m06oM

x ¢ Tounocteo no 0,001 mocrarouno B3ATH Tpu uwieHa psana. Haiitm
¢ yxasamHo# Tounoctso f (1) u (- 0,2).

2826. @yuxuns f (x) onpeaensieTcHA PABEHCTBOM

Ly LN G e Ao Y DY
Fe)= 1427 Elll-r(xﬂrzm)2 : Zl-!—(x—nm)"3 ((D 7 0)'

n= n=1

IlokasaTsh, uTo dyEKIHA [ (x) olpeniesieRa W HeNpepbIBHA NPH JIO-
6om x. ¥YBemurhes, UTO f(x) — nepuopuYeckas (YHKIUA C IEpPHO-
IOM .

MHTerpuvpoBaHue wu
onddepeHyuupoBaHne panos

6 4n-2 \
2827. Tlokasarh, UTo pax X- +x° +...+x*" " +... paBHOMepPHO

cxoxuTca Ha orpeske —l+o<Sx<l-w®, roe © — n1000e IOJIOXKH-
TeJbHOE UHMCI0, MeHbIIee eIWHUILI. VIHTerpUpOBAHHEM MAHHOI'O
psafa HafiTH B MHTEpBae (— 1, 1) CYyMMY pPALa

: :

i y
S g X X o
3+7+...+ e

¥ 5 4n—3
2828. HaifiTi cyMMy pAfa X + -"5— +. 4n 3 e

i :\.2 '___3_  1yn+l L
2829. Haiitu cymmy psga 5 — 5= +. .+ (=1) et

2830. Dyuruua [ (x) ompeJiesIAeTCs PABEHCTBOM
fle)=e” +2 %+ iitne ™ +...

Hoxasa’ra, uTO cbyHKL{PLH f(x) mempepeiBHA Ha Bceif MOJIOKHTENID-
In3
Holi mosnyocu Ox. BriuucIuTh If (x)dx
In2
2831, ©yuruusa f (x) onpe/easeTcs PABEHCTBOM

flx)=1+2-8x+...+n-8"T2" 1 +...
IloxkasaTs, gro GyHRIHA | (x) HenpepLIBHA B HHTepBaJe (—%, %)
0,125 ;
BAIUHCTATE If(x)dx

0
2832#%. Mdyrknus f () ompegensercs paBeHCTBOM

flx)=Stef+ttgd+... +721n-tg—2’%+...
n/2 ’ : ' :
BrraucauTs If (x)dx , TIpefBApHUTeNIbHO yOefWBIIMCE B TOM, YTO
n/6 y
dyHROuA | (x) HenpephIBHA B 3aaHHOM HHTepBaJle HHTETPUDOBAHUA.

2833*, ®ynxuua f (x) onpegensiercs pAIOM

fla)=

=1
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Hoxasars, uT0 (QYHKIHA f(x) HenpephiBHA HA Becel YMCJIOBOMR
ot A
ocu. Berameanrs Jf(x)dx.
0
1
2834. Hcxonsad W3 COOTHOIIEHUS j = ——
0

= +1, HalTU CyMMy

i (_l)n+! 1 (71)?“1
paza: 1) 1~Z+...1- S T 2) 1—g+...+ s +...
+oa
2835. Mcxopsl M3 COOTHOILEHUA j dx__ 1 , HAUTH cymmy
: J‘:.'Hl n-on’
2
1 1
pan 12 wT +t o -
2836. Mcxoasa U3 COOTHOMIEHUS
/2
_q (2rn-1){(2n-8)...
f" "xdx=73- 2n(2n=3)... 42 g
0
HaltTH cyMMy pHia %w L ( 1)"+1i~—9~'2%1—l+...

2 Jits . : n
2837. Hoxaszars, 4TO PAX S‘“gm - S“‘f’“‘ +.. 88 22n X ... paB-

HOMEDHO CXOAMTCHA Ha Beell umMcnoBoil ocu. IToxasars, YTo 9TOT paf
HeNb3dA Nouienno AuhdepeHIpPoBATE EH B KAKOM HHTepBaJe:

2838. Ucxonsa u3 paseHeTsa 1+ x + x° +...= —L (| x] = 1), npo-

cyMMHpoBaTh psmer 1+ 2x +8x%+...4nx™ Y4... wmw  1+8x+...
" ol :

oy ”('; V"l 4... u noxasars, wro psax 1+32xk...+nax" 1+ ..

PAaBHOMEDHO CXOAMTCH Ha OTpeske |- p, pl, rae [p| e

2839. Hoxaaam, CIIpaBeINBOCTE PABEHCTBA

4 m-1
1 4 2x — .. 4 Inx e 3 i

I A 1+x™ 1-x
Bre.m= 2T =lis v 1.
2840. Voenurnesd, uTo QYyHKINA Y =T (x), OIpefeasieMas PAIOM

3

2 i 15l
s 2o HE e a1 RSO (n_1)1+..

=y(x+1).

., YIOOBJETBODSET COOTHOLICHUID Xy =
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§ 3. CreneHHbie paabi

PasnoxeHue pyHKUUU B CTEMNEHHbIE PAAbLI

2841. Pasnoxure GyErnuio y =Inx B pap Teinopa B oxpect-

HOoCcTH Touku x =1 (mpm x5 =1).

2842. Paznoxurs QYHKIHIO Y = \/;:? B pag Teilnopa B oxpect-
HOCTH TOYKH * = 1.

2843. PasnoxuTh GYHKIMO Y :% B pan Telisopa B OKpecTHO-
cTH TouKM X = 3.

2844, PasjiomuTs d)ynxiuam y = sin &

4 P pan Teitsiopa B oKpe-

CTHOCTH TOYUKH x = 2.

B zanauax 2845-2849 paznoxuTs Daunbe QyHKuun B pag Tei-
Jopa B OKPEeCTHOCTH TouKn X = 0 ('_[JH,EL MaxjopeHa):

2845, y =chx. 2846. y = x%e*. 2847. y =cos(x + a).
2848. y =e"sinx. | 2849. y = cosxchx.

B samauax 2850-2854 maliTh mepsbie mAThH UNeHOB psajga Teiino-
pa I8 TaHHbIX QYHKOHH B OKpecTHOCTH TOUKH x-= 0.

2850 y=In{l+e*). 2851 y=e™*. 2852, y=cos”x.
2853. y=-lncosx. 2854. y= (1 - x)'Lr

B sagauax 2855-2868 pasnoxuTs gaHHBIE QYHKUHH B OKPeCT-
HocTH TOUKM x = 0, monk3ydeh OPMYNAMU DA3JIOMKEHUS B DAL

Maxmopena dyurnuit e, sinx, cosx, In(l+x) u (1 + x)m

2855. y = ¢* 2856, y = ¢ .
3 3
et =1 #0, !’-'?_—L =2
e e e S T I S e
1 mprx=0. ; 1 mpu x = 0.

2859. y = sin <.

- 2860. y = cos® x.

sinx b
2861. y={ s TP EE0, g6, y = (x - tgx)oosi.
, 1 e pantac i)

2863. y =1n(10 + x). 2864. y =xIn(l +x).
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202 ‘[N X, PROG
2865. y = V1+ 2 . 2866. y = V8 - x*.
2867. y=—L_. 2868. y = — X
? {1+ ¢ 1-x2
2869. Pasmoxuts B pap Teiinopa GyHKLUI Y = ”)s B OKpe-
l—2

cTHOCTH TouKM x = 0. BocooJb3oBaBmINChE 3ITHM pasjioixeHMNeM,

HalTH CyMMy psijia 1+ oot = o

2::-]

2870. Iloneaysack pasnoxenueM QyHROUH B paj Tefinopa,. Haii-
TH 3HAYEHUe:

X
2
X

1) be,r.[bmoi«‘x IIPOU3BOJHOM OT GYHKUUH I = ; opu x =0,

2) nATOl MPOHMBBOLHON OT QVHKIHH Y = 241+ x npu x =0,

6

3) RecsToil MPOMBBOZHOM OT pYHKUMH Y = x e” npu x =0,

4) KPUBUBHE! JHHHH J = x[ (1+ Jc)4 - 1} B Hayaje KOOPAHHAT.

B sagauax 2871-2877, moapsysch pasioskeHHeM Q)yﬂmmn B
pan Tefinopa, BRIUMCIUTD pefieNIB:

x+Iln (\/E —x)
T e i S e A

2871, g 2872, lim 2(tgx—sinx)}-2*

x—0 % VI %58
ln(1+x+x2)+ln (1 — x4 )

2873. lim
x—=0 ; ( )

2874. lim [c-x?m(1+1)] 287, lim (x ~ctg®x)

2876. lim (L __c_t_g_{) . 2877. lim (2+cosx _i) ;
0 \ 2° 7 ¥—>0 \x%sinx 2

MHTepBaﬂ CXO0OoUMMOCTMHU

B samauax 2878-2889 maiiTm mHTepBalbl CXOZMMOCTH CTEIEH-
HBIX PAMOB.

2878. 10x +100x%+.. 410" x" +...

2 . / n+l 0
2879.x—x—2—+...+(-—1) it

n

2880. x+x—+ +—E — ...

35 e 2881, 1+ x+...+nlx"+. ..
-

2oL A R G e x2(rz~1)

3 2n-1
2 Ll G n+]—
BB & B +(-1) (2n-1)- (2n-1)!

2884, 1+8x+...+(n—-1)-8" 2" 1+...

2 n (2Jr)2 (nx)"
2885. 1'!—24"—3 -+m+... 2886. x+T+...+T+...

ITpu wmceyeOBAHUM CXOAMMOCTH Ha IIpaBoM KOHIle HHTepBasa
yuecrsb, UYTO (GaKTOPHANEl GONBIINX YHCEJI MOTYT OBITh BBIPAM(EHBI

npubamxenHo Gopmysnoi Crupauara: n! = (%) V2nn .

2887. x +4x%+.. .+(nx)" s ".‘

2888, 122 3,8, 0l na
2 3 - n+l

2889. 2x + (2x ' +...+l:(“T+1)nxT e

2890. ©yHKEIUI0O Y = ln(x +V1+ xzj pasnoxuTh B pajx Teitno-

pa B okpecTHOCTH ToukM x = (), mMcxonda M3 COOTHOIIEHHSA

1n(x+m] m

M yKa3aTh MHTEPBAJ CXOZAUMOCTH IIOJIY"!GHHOI‘O paza.
2891. ©yHKOHuIO Y = 1n1/1+x pasnoRuTL B pag Telimopa B OK-

pectHOCTH ToukM x = (0, MCXOAA M3 COOTHOIIEHHS

X
In _f1+x = dx
1-x it A
0
H yKas3aTb HHTepBaJl CXONHUMOCTH INOJYYEeHHOI'O PALA.

2892, Dymxumio y =In [(1 + x)1+x]+ In [(1 - x)l"‘] DABIIOIKHUTE

B panx Teiisopa B oKkpecTHocTH ToUukM x =0 M ykasars HHTepBal
CXOAMMOCTH IOJYYEHHOTO PALA.

2893. Dymknuio y=(1+x)e* —(1-x)e* pasnoxuts B DAL

Teiiopa B OKpecTHOCTH TOUKH X =0 M yKasaTk MHTepBal CXOIH-
MOCTH IIOJIy'-IeHHoro pazna. Ilonesydack pasjoKeHHeM, HaHTH CyMMY

n
pﬂ,z[a "r l T awa T 2n+l!+"'
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§ 4. HexoTopbie npuMmeHeHus paaos Teinopa

BolyncneHmsa NnpuBNUXEHHBIX 3HaYeHUum
DYHKL WA

2894. BrruucnuTh OpUBINIKEHHOE 3HAUEHUE %, B34B TPH UJe-

HA pasioxeHua B pAx Maxmopena dymrmmm f(x)=e*, u omenurs

IOTPEeIIHOCTE.
2895. Brrumenute npubnmixeHHoe sHaueHue sinlB8° Baas Tpu

yJeHa pasNIoKeHHA B paAzx MaxinopeHa (GyHEIHH f(x)=s'1nx, %}
OIEHHTEL TOTPEIIHOCTE.

2896. BriuuciauTh npnﬁnﬁménﬁoe 3HAUEeHHE %/ﬁ:z%/ﬁ,
B3fB 4eThIPe UJIeHA pasioeHus B pag MaxmopeHa (QYHKIHE

flx)=(1+ x)m, ¥ OIeHHUTE IOTPENIHOCTE.

B.zagauax 2897-2904, nonbsyscs dopMynol pasioKeHnns B Psij
Maxnopena dyHrnuii e”, sinx m cosx, BRIYHCIUTEL YKa3aHHBIE
BBIPAKEHUA. : _

2897. ¢° ¢ TounocTsio o 0,001.

2898. \/g ¢ TogHocTs0 Ao 0,001.

2899. é— ¢ TouHOCTRIO mo 0,0001.

2900. gl_— ¢ TourocThio 10 0,0001.
4

2901. sin1° ¢ Tounoerso mo 0,0001.
2902. cos1° ¢ TounocTro M0 0,001.
2903. sin10° ¢ TounocTtsio mo 0,00001.
2904. cos10° ¢ Tounoctsio mo 0,0001.

B samauax 2905—2911, monbayach GopMysIoi pasioMeHHd B DAL
Maxnopena QyHRIIHT (1 F x)m , BBEIUHCJIHTE YKAaBaAHHBIE KODHH
¢ TouHocThio g0 0,001. !

2905. 4/30. 2906. ¥70. 2907. ¥/500. 2908. 3/1,015.

2909. ¥250. 2910. ¥129. 2911. Y1027.

B zanauax 2912-2914, noassyscs hopMynaoi pasioKeHus B PAL

Magnopena ¢pyarnun In %if, BLIUMCIIUTE BEIPAKEHHS.,
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!
)
4
¥
¢

P

2912. In3 c rounoctrio mo 0,0001.

2913. Ige = ﬁ ¢ TounoeTso0 fo 0,000001.

2914. lgb5 c Tounoctrio mo 0,0001.
PeweHne ypaBHeHun

2915. ano ypaBHeHue xy +e” = y. Iloab3ysach MeTozoM Heoll-

pe/lelIeHHEIX Kos(dUIINEHTOR, HAHTH pasiokenye QYHKIHUL Y B PAJ
Te#mopa mo cremeHamM x. PemuTh sapauy, Haxons KoahdUIHeHTH
pana Teitnopa mocienoBaTeNbHEIM AUddepeHIpPOBaAHNIEM,

2916. [ano ypasHeHme y =ln (1 + x)— xy. Ilone3ysick MeTOIOM
HeollpeleeHHBIX KoadhUIUeHTOB, HAHUTH PasioiKeHWe QPYHKIHUHA Y
B pan Teitnopa mo creneHam x. PemmntTs sagauy, Haxons Koadhuiu-
eHTHl psajga Teiinopa mocseqoBaTeNbHBIM UM hePeHIMPOBAHKEM.

B sagauax 2917-2919 pewmuTh ypaBHeHHS OTHOCHTENIBHO Yy
(maiiTy ABHOe BRIpAXKeHMe IJIA y) ¢ moMomsio psaga Teitsopa ARyMs
crocobaMm: MeTOJ0M HeoIpeJeeHHBIX Koa(PULHEHTOR U Iocielo-
BaTeNnbHEIM AuddepeHIpOBAHUEM.

2917. y® + xy = 1 (uaiiTu TPU YeHA PABTOIKEHMS).

2918. 2sinx +siny = ¥ — y (HaiiTu ZBa UNeHA PABIOMKEHUA).

2919. e* - ¥ = xy (maiiTu TPU UJeHA PABIOMKEHHUS).

MHTerpupoeaHue GyHKLUNA

B zagauax 2920-2929 Bwnipasuts B opMe PALA HHTErpasbl, Uc-
MONb3ys PASJIOYKeHNe B DAL MOABIHTEIPAJBHEIX (YHKIHI; yKasaTh
00JIaCTH CXONMMOCTH [OJYUEHHEIX DPAJOB.

2920. I s—i;uc-dx. 2921. j €83 gy, 2922, f £ dx.

x x
2923. I%dx. 2924. je*x“dx. 2925. j SR
2
0 0

x =
2926. 2927. j 1+ x3dx.
0

2928.

X
J‘dx

o Fe
le
%
Idx_

1=
0

X
2029, [Y1tx-Llgy.
fo =3
0
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B sagavax 2930-2934 seiuuciauTh OpuGNIMMKEHHBIE BHAYEHHUS
onpegeeHHBIX HHTErpajios, B3AB YKa3aHHOE 4YMCJIO YJeHOB pAa3Jio-
MMEeHUS MOABIHTErpalbHol QYHKLUMA B PAJ; YKA3aTh IOIDEITHOCTE.

n/4 1/4 5
2930. I@f—’-‘-dx (8 unena). 2931. J‘ e dx (3 unena).
n/6 0
1/2 1
2932. J‘L (2 unena). 2933. J. 2 gy (6 unemoB).
L V1t i
v3/3
2934. Ixa arctg x dx (2 unena).
0

B sagavax 2935-2938 BrrameanTs ¢ TouHocThio go 0,001 wmaTe-
rpajsl.

0,2 : 0,5
2935. | £—dx. 2936. |2CEX gy
P x
3 <

0,1
0,8 0,6
2937. [+'"sinxdx. 2938, [-9x
5 1+x

2939. Iloxasats, uTO B UHTepBaje (— 01 0,1) dyEKIHA
s - ;
J.e"" dx ornmuaercd oT PyHKUHH arctg x —“1’—0 He DoOJIbINE, YeM Ha
: .

0,0000001.
2940. TlpusuMas BO BHUMAHUIE TOXIECTRO

R v el
i 4 arctg = arctg Tt

BEIYHCAUTh T ¢ 10 BepHBIMU 3HAKAMH.

2941. Pasnmoxurs B pan Teiimopa dyHRouio y =e"2J(e_"2dx
0
OByMSA crocobamu: IyTeM HeIOCPeACTBEHHOrO BLIYHCIEHHA Iocie-
JloBaTeJNbHBIX NPOMBBOAHBIX OpH X =0 B nOyreM IepeMHOMEHUA
PHAOB.
1
2942*, BeruucJinTh HHTETPasa Ix‘dx.

0
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0.5
2943. BrrumcauTs j'esmx dx ¢ Tounocrsio go 0,0001.

' 0

/6 : 5

Imdx ¢ Tounoersio mo 0,001.

0

2944, BrlumeauTs

PasHblie 3apayu

2945. BelumeauTh NJIOLIAAL, OIPAHHUEHHYIO JIHMHHEH y2 =

=2+ 1, ochl0 OpHIHHAT H NPAMON X = %, ¢ TouHoctrio mo 0,001.

'2946*. BLIUMCIUTD IUIONALE OBaNa X' + y“ =1 ¢ TOYHOCTBIO IO
0,01.

2947. Beruucaurh p;m»fny AYyI'd JIUHAH 25y2 = 4x° or ocrpus K0

2

TOYKY IlepeceueHus ¢ napabonoil Sy = x° ¢ Tounocrsio go 0,0001.

2948, BruuUCIHTE UIHHY OZHOH IOJYBOJHBI  CHHYCOHMIEI
y =sinx c roudoersio go 0,001.
2949. durypa, orpaHnyeHHas JuHHeld y = arctg x, ocklo abe-

IHCC W IpAMON x = %,‘ BpainaeTcd BOKPYr och abemuce.’ Boruuc-

JUTh 06BeM Tena BpalleHus ¢ TouHocThio o 0,001.

2950. @urypa, oOrpaHMYeHHAdA JHHHAMH y3 —x% = 1 .

4y + x% =0, npaMoi Yy =% 1 OCBIO OpJAMHAT, BpAIaeTcs BOKDYT

oCcH OpAMHAT. BHIYHCINTL 06beM TeNla BPAIlEHUA C TOUHOCTBIO [0
0,001. ,
2951. Beruuenure ¢ ToyHocTho 0 0,001 xKoopammaTh! HEHTpA

Mace AYTH THIep6oJiel y = -:1:, OrpaHMYeHHON TouKaMu ¢ abclncea-
1 19 9
ym X =g WXy =g,

2952. Berumeauts ¢ TouHocthio Ao 0,01 xoopauHATEL HeHTpa
Mace KPUBOJMUHEWHOI Tpalmenuy, OLPaHHYeHHOH JHMHHeH Y = ln;x’

npameiMu X = 1,0 m x =2 u oceio abenuce.
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DYHKUWY HECKOJIbKUX NEPEMEHHBbIX.
OUDDEPEHLIMANBHOE UCHUCITIEHUE

§ 1. DyHKUMM HECKONMLKUX NMepeMeHHbIX

2953. Bripasurs o0beM Z KOHyCA Kak (QYHKIMIO ero ofpasyo-
mei X ¥ BBICOTEL V.

2954. Bripasuth nomansk S TPeyroJbHHEKA KaK QYHKIHMIO ero
Tpex CTOPOH X, Y, 2

2955. Cocraputs Tabnaumy sHauveHmit dyHrumu z = 2x—3y+1,

,u;aBaﬁ HeBaBHCHMbIM nepeMeHHEIM sHaueHud or 0 zmo 5 gepes egu-
HULLY. :

2956. COCT&BHTB‘TB.SIIHL{Y 3HAUEHHH QYHRKIHE 2= \fxz - y2,

raBas He3aBHCHMEBIM TepeMeHHBIM 3HaueHus oT 0 mo 1 uepes 0,1.
SHaueHKHA QYHKIIME BRMUCIATE ¢ TodHOCTRIO mo 0,01.
2957. Haiitu sHavedng QyHRIAN:

1) s 2o (x+y) o 1+\/§, e 1uv’§;
arctg (x-y) 2 2

Wzi= eFinlzy) npe x =y =1

2’
2 Lo
3) z:yr 71-.“355!7 1

2958. [ana dyHKUIHA F(x, y):

IpH x:Z? y=2; x:]_, y=2, x=2, y:]_.

olx)wly)-vix)oly)

i ey Haitru

2 B (a, ?i-) B uacrHocTH, mONOMUTE O(U)= 7 y(u)= u® u momcun-

1
TaTh I (a, E)‘
2959. Nlana dyuxmua Flx, y)= y* —%xy . Eenn x u y MeHAOT-
cd ¢ ONMHAKOROH CKOPOCTLI), TO Kakad QyHKmUA OpH x =3, y =2

pacTeT GhicTpee: Ta, KOTOpaf monvdaercd us F npu GEKCHPOBAHHOM
y (MeHsieTcs TONBKO X), WIM Ta e, KOTOPAA TOJYUAETCH NpU c}mK-
CHPOBAHHOM X (MeHsIeTes TOIBKO Y)?
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2960. Oana dyuxmus

y+z

o(z, v, z)= y2 —(ycosz +zcosy)x +x¥ e,
Ilepemensble y W 2 coOXpaHAT (GUKCHPOBAHHEIC 3HAYEHHHA Yy U 20,
npuueM Y, = 32,. UYro mnpexactasmder coboit rpadmk GYHKIHK

v=0(x, Yy, 29)? Apnsercs m ¢ (x, y, 2): 1) panuonansHoit GyHK-
nueit or y, or z; 2) nenol byaknuei ot x?
2961*%. Dysruuw z=F1 (x, y), VIZOBIETBOPSAIOINVIO TOKIECT-

BeHHO cooTHomernwo [ (mx, my)=m"f (x, y) npu moGom m, Hass-
BAIOT OXHOPOAHON (yHKIueit k-ro mopsaaxa. IIoKasaTb, WTO OXHO-
porHas GYHKIMA k-To nopsaxka z=f (x, y) Beerfa MOXKeT OBITh
IpeLCTABNCHA B BUAe 2 = x'F (-ﬁ- )

2962. OxzoponHOCTE (DYHKIIUY JHG0T0 YHUCIa He3aBUCHMBIX Tie-
PEeMeHHEBIX OlipefesAeTcs AHANOTHMYHO (GYHKUIHUM JBYX MepeMeHHBIX:
HallpuMep, f(x, Y, z) — ofHOpOZHAA (QYHKIHA E-T0 HOPALKA, €c/In

f(mx my., mz) = m*f (x i :é) npu miobom m. Takrike UMeeT MeCTO
cpolicTso [ (x s, z)-- xkF[ ) ITOKa3aTh ero.

2963. I'IpOBepu'rb, uro GyHKIuUA 2=F (x, y) = XY VIAOBJIETBO-

pseT QYHKIUOHATEHOMY YPaBHEHHIO

F(ax + bu, cy + dv) acF(x y) + ch(u y) H adF(x v) + bdF(u v)

2964. TIposepurs, uro pynKuua z = F (x, y) =lnxlny ymosme-
TBOpAET HYHKIIHOHANTBHOMY YPABHEHHID '
F(xy, uv)= F(x, u) + F(x, v)+F(y,u)+ F(y, v)
(x, y, U, U TOMOMHTEILHEEI).

2 2 2
2965. s ypapuenus - +—Z7 +2- =1 ompefennTh 2 KaK ABHYIO
O 4 c

GYHKLIMIO X X . Byger Tu QYyHKIUSA ofHOZHAUHOK?

2966. [ama cnommas oyEknus z=u’, THe uU=x+Y,
v=x-y. HaWitm snadenue d¢yHxmum: 1) npu x=0, y=1;
2)ompu e=dy y =1503) mpw =2, y=8; 4).opur £=0,.7.=0:
5)mpm x=-1, y=-1.
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2967, z= ”;}“, u=w, v=w’, w=Jx+y, t:2(x—y).
BhIpasuTh 2 HEMOCPECTBEHHO B BHIe GyHRIHE oT X U y. ABnsercs
a¥ 2 palMoOHANbHOM QYHKIMeH OT ¥ M v; OT W U ¢; OT x H Y7

2968, ana cioxuas dyakmua 2z =u” +uw"™’, roe u=x+y,
v=x~y, w=xy. BEIPasuTh Z HeNOCPEJCTBEHHO B BHAe QYHKIHU

OT X 1 .

2969. u=(E+n) - -q", E=L£2L,

) T
Tl=e2e 3

o =In (x2 +yE 22), ©=2In (x +y+ z). BeIpasuTs U HemocpejcT-

BeHHO B BUJe QYHKIMH OT X, ¥y ¥ 2. fBigerca 1u u uenoll pamuo-

HanbHO# dyHKIEeH or & mw M; or ® M Q; oT X, y u 2?

- 2970. Crnosxxuyo GYHKIHIO

2 2\
5= (iz_.tﬂig.z_) - x2 — yz
XU XYty

NpefCTABUTL B BUJE ¢HMEMOYKH» 3aBHCUMOCTel M3 ABYX 3BeHBLEB.
2971. MHccnemoBaTh MeTogoM cedeHH# rpaduk GQYHKIUH

2= -é—(xz - yz). YTo npexcTaBASIOT cOOOW CeYeHMS IJIOCKOCTAMH

x = const; y =const; 2z = const?

: 29’_7 2. MlccnenoBaTh MeTONOM cedeHHH rpaduk OYHKIUYM 2 = XY.
Yro npencTaBnAT coboit ceueHHA IIJIOCKOCTsIMH X = const;
y = const; z = const? e . '

2973. lcciegoBaTh MeTOJOM cedeHHMU rpadur GYHKOIUH
zZ= y2 =l
2974. VccnexoBaTh METOAOM cedeHUH rpadux GyHKIUM
2® =ax® +by® (a>0,b>0).

~ § 2. lNpocTeiwne ceoiicTBa QYHKLIUMA

O6nacTb onpegeneHuns

 2975. O6nacTk oTrpaHUYeHa HapﬂHHEﬁQPp_&MMOM CO CTODPOHAMM
y=0, y=2, y= —é-x, y= %x —1; rpaEmma nmapanjelorpaMma

HCKIIOYMaeTCH. 3&,![&'].‘1’: aTy obmacTs HepaBeHCTBaMH.

3
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2976. Obmacteio caymxur Gurypa, orpaHmdenHas mapabonamu

Y= 22 wox= y2 (BKmIOUas rpaHuMNE]). 3aKaTh 9Ty 06JACTH Hepa-

BEHCTBAMH.

2977. 3anmcaTe ¢ IOMOIILI0 HEPAaBEHCTB OTKHPEHITYIO 00JACTE,
ABNANYIOCA TMPABUILHBIM TPEYrOJLHUKOM € BepIIMHOK B Hauale
KOOPJHUHAT, CO CTOPDOHAMY, PABHBIMH ¢, TPHUEM OJHA H3 HHUX Ha-
IpaBieHa IO IoJoKuTensHO# nogyocd Ox (TPeyrolbHUK JIEKHT
B IEPBOM KBAJPAHTE).

2978. Obnacrs orpannueHa GECKOHEUHBIM KPYTJIBIM I[MJIMHAPOM
paguyca R (TpaHUILI HCKJIOUAKTCA) ¢ OCBK, IapainensHo# ocn Oz
1 IDPOXOAAINel uepes TOUKY (a, b, c). 3agaTe aTY 00JaCTh C IIOMO-
I[bI0 HEPaBEHCTBA.

2979. 3anucaTh ¢ IOMOINLI HePaBEHCTBA 00JACTH, OrPAHUYEH-
HY1I0 cdhepoil pagnyca R ¢ IeHTpoM B TOUKe (a, b, c) (BraIOUaa rpa-
HHILY).

2980. BepHmiuHEI IPAMOYTOILHOTO TPEYTONLHHKA JIE)KAT BHYTPH
kpyra paguyca R. Ilmomans S TpeyroibHHKa sBNfeTcA GQYHKIUEH
ero xareroB x u y: S=0(x, y). Kakosa obnacrs onpemenenus
dyrxnuu S =0 (, y).

2981. B map, paguyca R Bhnucana MupamMuja ¢ NIPAMOYIOJABHBIM
OCHOBAHMEM, BepIIMHA KOTOPOH OPTOIOHAJBHO NPOEKTHPYEeTCS B
TOYKY NepecedeHHA nuaroHaeil ocHoBaHus. Obowem mumpamMupger V'
fABnfeTcsa (DYHKOHMeH CTOPOH X M Y ee OCHOBaHUA. ByzeT Ju ara
dynaknua ognosdHauHoH? CoCTABUTH AJIA Hee AHAJNMTHYECKOE BhIpa-
Kenwme. HaliTu o6acTh onpefenennsa QyHKIHAM.

2982. KBagpaTHag IOCKA COCTO-

HT U3 4HYeThIPeX KBAaJAPATHBIX KJIETOK;

ABYX YEepHBIX M JAByX OenwlxX, Kak S ARIIT IR
KasaHo Ha pHc. 44; cropoHa Kaj- T
y puc. > D G
OO W3 HHUX DABHA eJUHHIE IJIHHEL. A e

PaccmorpumM IpPAMOYIOJNBHUK, CTO-
POHBI KOTOPOTO X M I NapaliejbHE
CTOPOHAM JOCKH M OJUH H3 YIJIOB
KOTOpOro conagaer ¢ YepHBIM €¢ =~
yraom. Ilmoimans uepHOH YacTH BTO-
T0 NPAMOYIOJbHUKa OyZerT (QyHKIH-
eii or x u y. KakoBa o0xacTs ompe-
DeneHUA 9ToN (GyHKOuH? BrIpasurhb
9Ty QYHKIINIO aHATUTHYECKHU. Puec. 44
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B zajauax 2988-3002 maiitu obnacTu onpeneiieHUsA yrKImi.

2
2083, z= f1-2 L.
a b*

- 1
2985, z = m.

2984. z=1In (y2 —4x + 8).
2086. 2= Jx+y +4x-y.
2987, z =4+ L_, 2988. z = arcsin 2L,
E 1fx+y x-y x
2989, z = Inxy. 2990. z = x -y .
[+ +’)
+ arcsec|x” + Yy~ |.
' g 2 2
2992, z= VXV 2993. z = Jizﬁi‘iﬂg
In(l—x“—yz) x*=2x+y

2994. z=xy\F Rl it i e

xz-{-y3
2996. 2 = ,sinn(xg 4 yg).

2998. z = ln.x —lnsiny,

224y?
4

2991. z = arcsin

2995. z = ctgm(x +y).

2997, z = xsiny.

2999. z = In[x In (y - x)] 3000. z = aresin [Zy (1 + xz) 5 1].

3001. u=-L+-L+-L.

Ve Jy V2

SOOZ.M:\/R2—x2—y2—22+ !

ya2ey?+z®-r?

Mpepen HenpepbuiBHOCTE GYHKLUM

(R>r).

B samauax 3003—3008 seiumcauTh Opefessl QyHKIMIN, monaras,
YyTO He3aBHCHMBIe II€épeMeHHbIe IIPOHU3BOJIBHO CTPEeMATCA K CBOHMM

npenenbHBEIM 3HAUSHHUAM.
252 A T s |
3003. lim ——Y 3004. lim Y———.

% 2
=0 1}x2+y2+1_—]_ x>0 Xty

y—0 y—0

sin(x3+ya) ; ! 1—(:03(::2 +y2)
-0 Xty =0 (r +y )x ¥
y—0 y—0
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1

T ‘ (s
3007. lim & —2 . 3008. lim (1+x%?) 7.
x>0 X Ty x>0

y—0 y—0

3009. Iloxasars, uTo GYHKOHA U = :—rz mpu x>0, y—0

MOJKEeT CTPEMUTECA K JII060My Ipefeny (B 3aBHCHMOCTH OT TOTO, KaK
CcTpeMATCA K HY/MIO X 1 Y). IIpuBecTn mpuMepsl TAKMX H3MeHeHHN X
u 3, 970651 a) limu =1; 6) limu = 2.

3010. HaiiT TOYKH paspeiBa (PYHKIHH 2 = Fighl Kak Begmer
cebs1 QYHKIIUA B OKPECTHOCTH TOYKH pPaspersa?
3011. HafiT Touku paspeiBa QyHKIHY 2 = — 1 TaE
SN mx+sin” my

3012. T'me 6ymer paspelBHA QYHKOHA 2 = b0

x-y

sxbyiepantld 3o
sin7tx  sinmy °

3013. I'me Gyxer paspbiBHA QYHKINA 2z =
; 2
y2+2x 2
Yy -2z

3015%, HcenemoBaTh HenpephIBHOCTH (yHKmuE npw x =0,
y=0:

1) f(x,y)=x’+'"f-y'—2, £0,0=0; 2 fly)=ots

3014. Tne 6yner paspeiEa GYHKINUA 2 =

£(0,0)=0;

2+

3) f(x,y)= xsysq’ f(0,0)=0; 4) f(x,y)=?i—f, f(0,0)=0;

4

) 166 0)= 52, 10,0)=0; 6 f(ny)=5Ls, 10,0)=0.

iy

JINHUKM U MOBEPXHOCTM YPOBHSA

3016. [lana dyHKuus 2= f(x, y) =1 IlocTpouTs JUHHH

xz +y2 :
ypoBHsA aroit dyEKuEu aua 2z =1, 2, 3, 4.
3017. Dyuruma z= f(x, y) 3ajaHa cJjefylomuM obpasom:
B TOUYKE P(xl, y) ee BHAUGHME PABHO YIJIY, [OJ KOTOPHIM BHIEH M3
aTO#l TOMKH aHHBIN B miockocru Oxy orpesoxk AB. Halitu nuEHH
YPOBHA PYHKIUH f(x, y).



214 rn. X. @YHKUWUWN HECKONBKWX NEPEMEHHbBIX

B zagauax 3018-3021 mauepTuTh JUHHHN YPOBHA ITAHHBIX QyHK-
Wi, NpULABasa z 3HAYEHHA oT — b mo +5 uepes 1.

3019. z = 2%y + x.
3021. z = 22,

3018. z = xy.
3020. z = y(x2 4 1).

X

3022, IlocTpouTs JAWHUH VPOBHA GYHKIMH z=(x2+y2)2—

2 2 3 ]!
-2 (x -y ), NpUjaBasg 2 3HAYeHHA oT — 1 7o 5 depea 4.

3023. IlocTpouTh JUHHYM VDPOBHS (PYHKIMH Z, HeABHO 3aJaHHOMN

VPaBHEeHENEeM
@ (o5 +0°]- @9+

oaBas z 3HaueHHs oT — 4 10 4 yepes eJUHUIY.
3024. ITocTpours MUHUKM YPOBHA (MYHKIHM 2, 3aJAHHON HESABHO
YpaBHEHHEM y2 = e (x - 2) , JaBas 2 3HaueHus oT — 3 go 3 uepes 1.
3025. Haiitm JIuHUM ypoBHA (DYHKIHM 2, 3aJaHHON HEABHO
ypaBHeHWeM z+xIlnz+y =0.

3026. B npocrpascTBe Aama Touka A. PacerosEue mepeMeHHOH
roukr M orT ToukH A ecTs QYHRKIUA KoopauHaT Toukum M. HabTu
HOBePXHOCTH YPOBHA 5TOH (GyHKINH, COOTBETCTBYIOIHE PACCTOAHMU-
saM, pasHEIM 1, 2, 3, 4.

3027. Oyskuua u = f(x, Y, z) sajaHa cIeLyIOUEM obpasoM: B

TOUKE P(x, Y, z) ee 3HAUEHWE PABHO CyMMe DACCTOAHHU aTOH TOY-
KU OT JBYX /[JaHHBIX TOUEK A(xl, U» zl) 4 B(xz, Yas zg) . VKasaTh
TOBEPXHOCTH YPOBHSA QyHKIUU | (x, s z).
3028, HaiiTu MOBEPXHOCTH YPOBHHA DYHKIUH
ik e Ttyx2+y®+2° ;
1-yx?+y? 427

3029. HailiTin moBepXHOCTH YDPOBHS QYHKIINH L =

x2+y2
e

3030. HaiiTy moBepXHOCTH YPOBHA QYHKIMHU:
1) u= 52x+3y+z

2) u= tg(ﬂc2 +yt —222).

§ 3. NPOMBBOAHBIE U OUDDEPEHLIMANB 215

/// o

11 24816

Puec. 45

3031. Ha puc. 45 usobpaxeHsl JMHHM . YPOBHS (DYHKILUM
2= f(x, y). Iloctpouts rpadux dynxmun:

1) z=f(x,0); 2) z=f(x,4);
4) z=f(-5,y); 5) 2= f(x, 8x);

3) z=1(1,y);
6)'z=f(x,xz).

§ 3. Mpoussoanbie n guddepeHuMans
OYHKUMIA HECKONBKMX NepeMeHHBIX

HYacTHble NpOM3BOAHLIE

3032. Obbem rasa v sBnsiercss (QyHKIUeH ero TeMIepaTypsl H
JaBlIeHHA: U= f(p, T). CpexauM KoahdULIUEHTOM pACOIMPEHUS
rasa IPH NOCTOSHHOM NABJEHHM M H3MEHeHUU TeMIepaTypel or T

Vg —1q
v (Tp-Ty)
a(ppHuIHEeHTOM pacIIMpeHHs NPHU IHOCTOSHHOM KABIEHUH NpH [IaH-
HOIf Temnepatype T?

3033. Temneparypa B jaHHON Touke A crepyua Ox aBjisercs
pyurnuelt abemuechl ¥ TOUKM A H BpeMeHH f: 0= f(x, t). Kaxoit

Ao Ty Ha3BIBAIOT BLIPasKeHUe Yro crmemyeT HaszBaTh KO-

UBUUECKHIT CMBICT HMEIOT YacTHbIe POU3BOJHEIE %? H -g% ?
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3034. Ilnomans S NpAMOYroasHEKA BHIPaXcaeTcs 4eped OCHOBA-

uue b 1 BeIcoTy i (opmynoit S = bh. HafiTa g—‘z, %bi d BBIACHHUThH

reoMeTpHYeCKUl CMEICT T0JIYIeHHEIX Pe3yabTaToB.
3035. Haus gse QYHKIHH: U = va® -x? (a — nmocrosuHag) u
¥r 2 2 - du dz
2=4y° —x" . Haiirn - ® <%, CDaBHUTH Pe3yJIbTATHI.

B zapauax 3036-3084 maiirm uyacTHBIE NPOH3BOAHBIE NAHHBIX
byHKIMI o Kamgod WS He3aBHCHMBIX NepeMeHHBIX (X, U, 2, U, U,
t, ¢ U Y — HDepeMeHHEBIS):

3036. z=x-y. 3037. z = x%y ~yix.
3038. 0 =axe " +bt (a, b - HOCTOSIHHBIE).

i 3,.3
3039, z = 3040. z = L.
.1‘"+y

+

o< =
&l

: 8
ol fptag. iinis i Yk
3041. 2 (Sx y-1y —!-7) . 3042, z. XAy + e

3043. z = ln(x & 1/x2 + yz]. 3044, z = amtgi’

8045. z = —L1—. 3046. z = x¥.
arctgd
X ' S
3047. z = 1n(x2 3 yz). 3048, z=In YL E
: b . eyt rx
3049. z = arcsin -l 3050. z = In tg £,
12+y2 ¥
-
3051, z=¢ ". 3052. z= ln(x + lny).
3053. u = arctg &L, 3054. z = sin%cos L.
v-w 1 x
A
8055. 2 = (—;—)“ : 3056. z = (1 +xy).
3057. z = xyln(x +y). 3058. z.=x".
3059. u = xyz. 3060. u = xy +yz + zx.

3061. u=1[x2+y2-+22 : 3062. u = x% + yz® +3yx—x+2.

3063. w = kyz + yzv + Zux + VXY .

.___4,,_. _
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x[xz-i-yz +22 ]

3064. u=¢ - 3065. u = sin (xﬁ iy 22).

v
3066. u=1In(x +y +2z). 3067. u=x°. - 3068. u=x¥.

3069. f(x, y) =xty- Jx? + y‘2 B TOUKe (3, 4)'.

3070. z = ln(x + Ey?J B Touke (1,2). 807L. z=(2x+ y)gx"y,

3 :
3072. z = (1 S logy x) 4 3073. 2= xyesumxy.
; = 2 2
8074. 2= (2% +y?) L

R
3075. z = arctg V¥ . 3076, z =2 Jl“@ ]
i \ 1+JE

¥ 9
3077. 2z = ln[xy2 + yxt +‘/1 + (xy2 + yxg) } :

2
3078. z =41 - [—HyJ + arcsin 42 .
xy xy

1 arctgL-1

3079. 2 — arot l] —arctrd
Z = arc g[arctg v 3 arcta bl arctg ey
3080, w=—= 3081. u = arctg(x - y) .

o U (0 0 pnen 4 =1 ST

3084. 0= é—tgg (xgyg ipepa xyzv)Jr In cos (xzyg = 2P e xyzv).

3085. u

3086. u = Vaz® - bt® . Haiitu 3—‘2’ u aa—‘: npel z.= b, t=4a.

Rr7iho i BOB Y GOSN T s ) S
80 1+sinx+siny o aE dy mpK = .= 0

3088. =

&
I

A uD : s ;
\/sm2x+sm y+sin® z. Haitru % e

. % y=0
Z=N

74
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3089. u=1n(1+x+y2+z3). Haiitu u, +u, +u, npu x=y=2=1.

3 8 S
o x oy
3090. f(x,y)=x’y - y°x. Haiitn S—
dx dy |x=1
; y=2
3091. Kaxoii yroan o6pasyeT ¢ MOJOXKUTEJIbHEIM HAIPABJIEHHIEM
2 2
+
ocm abcimcc KacarelbHad K JIMHHE z:Ty, y =4 B TOuKe

(2,4,5)? .
3092. Kaxoili yron obpasyeT ¢ IOJOMUTEJILHEIM HAIDABJIeHHEM

2 2 e
oci ODIMHAT KacaTelbHAs K JUHHH Z = Ji+x®+y®, x=1 B rou-
xe (1, 1, JE)?

3093, Ilox KaK\M YrJIoM NepeceraroTcs MJIOCKHe JHHHUH, HOIY-

2
| L S b
yaloIHeca B Pe3yabTare nepecedeHNsA IMOBEPXHOCTEH 2 = X +—é—' H

2 2
= ;:y IJIOCKOCTRIO Yy = 27

e =

Oudpdepenumnans. MpubnrxeHHble BeIHUCTEHNA

B sagauax 3094-3097 maiiTy uacTHble AUDdepeHINANbl JaHHBIX
$yHKRUUi IO KaXKIOH U3 He3aBUCHMBIX IepeMeHHEBIX.

3094. z = xy® - 8<% +2y*.  3095. z = yet+yt.

Loxy
3096. z = el

3097. u = 1n(x3 +2y° - z3).

3098. z = {x+y® . Haitrn dyz mpu x=2, y =3, Ay = 0,01.

3099. z=,nxy. y=12,
Ax = 0,016. ,

3100. u=p~q—;+m.‘ Haitru d,u mpy p=1, ¢=38,
=5, Ap — ;01

Haiiru d,z mnpum x=1,

B zamauax 3101-3109 majitu monHsle AuddepeHHas! (pyHKIHHN.

3101. y = x%y* - O+ xty?. 8102, z= -;‘-ln(x2 + yz).

3103. z = =%,

3104. z = arcsin <.
x—y )
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3105. z =sin (xy) 3106. z = arctg ;_Jr:"y :
-2 2
8107. z=5"Y..  3108. z=arctg(xy). 3109. u = x*.

XSS

[MpUMEeHEeHUsa K BbIYUCNEHUAM

'8110. HajiTH BsHaueHHe mNoOJHOro JuddepeHNHaNa QYHKIMH

z:x+y—\fx2+y2 npr x=3, y=4, Ax=01, Ay=0,2.
3111. HadiTu sHaueHHe monHoro auddepenHuyana GYHKIUN
il npwa =) sl v Ar=015 1sAy== 01
3112. HaliTu sHaueHHe moJHoro uddepeHnuana GYHEKIUHA

z:x;j'yz mpn x=2, y=1, Ax=0,01, Ay=0,08.

3113.
— X8y,
' y—-3x

IO Yo =38,5. ]
3114. Brrunenurs npubnuskento 1n (31/ 1,08 + 40,98 — 1).

3115. ITogcunTaTh NIPHGIHIKEHHO 1,042'02.

BerunpenuTs. TOpHUONMIKEHHO — H3MeHeHHe

GbYHKIHA

PN MBMeHeHHH X OoT x; =2 1o %, =25 myor y, =4

3116. HaiitTu gnuay orpesia npamo# x =2, y = 3, 3aKI0YeH-
HOTO MEKAY IOBEePXHOCTBI0 2 = X° + y2 H ee KacareJIbHOH IJIOCKO-
CTBI0 B TOYKE (1, 1 2). :

3117. Teno BsBecunau B Boagyxe (4,110,101 H) mw B Boje
(1,8 £ 0,2 H). HaliTh MJIOTHOCTEL TeJNia M YKA34Th IOTPEIIHOCTh IOJ-

cuerTa.

3118. Pammyc ocHoBaHHA KoHyca paser 10,2+ 0,1 cm, obpa-
syromas papHa 44,6 £ 0,1 cvm. Halitn o6beM KoHyCa ¥ yKasaTh IO-
TPEIIHOCTD MOACUETA.

3119. st BerumcneHus . muoiany S TPeyroibHUKA IO CTOPOHE

w 2 si inC
a u yrmam B u C momsayiores dopmynoit S = 1a? Sll“B S
2" sin(B+C)

OTHOCHTEJbHYK IIOI'DeIlIHOCTH Ss IIPH BbIUYHCJIEHWH S, €CJIi OTHO-

. HafiTu

CHTeJIbHBIE IIOrDEeIlIHOCTH AaHHBIX 3JIEMEHTOB PaBHBI COOTBETCTBEH-
Ho 5,, Bp, B¢
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3120. CropoHa TpeyromBHHKA
uMeeT AAHHY 2,4 M 1 Bo3pacTaeT cO

P
/- \ p CKODOCTBIO 10 cm/c; BTOpast cropo-
S
c

A L
$ Ha gauHOM 1,5 M yMeHBHIAeTCS CO

CKOpOCTEIO 5 cM/c. Yros, 3akiio-
: YeHHEBIH MeXJIy 9THMH CTOPOHAMH,
0 paBubiir 60°, Bo3pacraer co cKopo-
Puc. 46

crei0 2° B cexyHay. Kak u ¢ Kakoi
CKOPOCTHI0 W3MeHseTes IJIONIANb
- TpeyroabuuKa?

3121. B yceueHHOM KOHyce DAJHYCEl OCHOBAHUN PaBHEI
R =380 cM, r =20 cm, Bricota f =40 cvm. Kak wamenuTca obrem
KOHyca, eciu yBenuduTk R Ha 3 My, 7 Ha 4 MM, £ Ha 2 Mm?

3122. TloxkasaTh, 9TO NPH BeIUHcIHeHUH nepuoma 7 KosebaBHUA

MasgTHEuKA 00 dopmyne T = 'nE (I — pnuHA MasiTHHUKA, £ — YCKO-

peHde CHJIBI THAXEeCTH) OTHOCHTEJhHAS IOTPEIIHOCThH PaBHA IOJIY-
cyMMe' OTHOCHTENThHEIX IIOTPelIHocTel, NOIYIIeHHLIX [PH oIpefe-
JeHUH BenwddH [ B g (Bce DOTPEIIHOCTH IIPEeJIOJIATAIOTCH AOCTa-
TOYHO MAJILIMH). i

3123. BripasuTh MOTPEIIHOCTE IPH BEIUHCIEHHH pajguyca 7 Iyru
AB (puc. 46) oKpy:XHOCTH IO XopAe 2§ U CTPeNKe p depes IOTpeI-
HoeTH dS u dp. Bemumeaurs dr npu  2s = 19,45 em* 0,5 mm,

p =362 cm+0,3 Mm.

8§ 4. AnddepenumpoBaHue PyHKUMNA

CnoxHas dyHkuua)

8124, 5 = e* 2V, x =l5ing, y St S

3125. u=22+y2+zy, z = sint; y=e‘;%’f=?

3126. z=arcsin(x*y), x = 3t, y=.4t3; %:?

3127. z=x2y—y2x, X =ucosv, y=usinv; gﬁz? %:?

") Haumeas ¢ 2TOTo pasiena ¥ Ao KOHNA rIaskl X HyMepamus 3ajad B HACTOH-
1[eM U3JaHuE OTIUYaAeTca OT HyMepanuu 9-ro u Gojlee DAHHUX H3ZaHHM.

&
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7~ %2 1n OE 7 aer e sy o day |
3128. z=x"lny, x=%, y=38u-2v; du_? du—?

v
3129. u = ln(e" +ey); 92 — 9 Haprm L, ecnu y = 2°.

dx dx’
3130. z = arctg’(xy); HaiiTu —g—;—, ecau y = e”.
3131. u=arcsinf, z=\}x2+1; %:?
8182. z=tg(3s+222 y) x=1, yoif; d2oo
t dt
3133. u=%l, y:a_sin'x, Z ='eos %:?
3134, z = xyarctg(xy+x+y) AL g
x+y
z2§y2 1
=[x24¢8)le ¥ . 42 _9 dz _ =
3135.2—-(1: +y)e i g dy Ydz=7

3136. 2= f(x? g2 o) 427 d2 9

3137. IlokasaTh, uTO (QYHKOHA 2 = arctg?, The x=u+UD,

Y =U—0, VIOBIETBOPAET COOTHOIISHHIO P2 fde ey
¢ du dv 242

3138. IlokasaTh, 4TO (YHKOUA 2 = (p(x2 + yz), e @) -
puddepeEnupyemMas  QYHKIHA,
9z _ 0z _
el

3139. u =sinx + F(siny —sin x); yBeguTHCH, YTO

YAOBIETBOPSAET COOTHOIIEHH IO

du du e
ay cos X+ o5 COSly =cosxcosy,

KakoBa 6vl HU 6bi1a muddepennupyemas GyHrnus F.

f(xz—y xdx  ydy g

Opl HY Oblna guddepeniupyemas Gyakus f.

3140. z = ——-’i—z—)—; y6exurhes, uto L1924 192 _ -2, KaxoBa

3141. Ilokasark, 4To ofHOpPOAHAA HuddepeHIIHpyeMas QyHKIHAA
HYJIeBOro mnopsanxa 2= F (%) (cm. zamauy 2961) ymopieTBOpseT

dz az
co Al —_— = .
OTHOINEHMIO X 5=+ Y o= = 0
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3142. IloxazaTb, YTO o,mopo,u;HaH GYHKIIUA E-TO TIOPAAKA
u=x*F (i—, % ), e B = ,qmbq:)epenuupyemaﬂ GyHKUUA, YIOBIETBO-

psieT COOTHOLIEHHIO x-g-i e a“ + z =ku.

3143. IIpoBepurs npegnomeﬂne sagaun 8142 jns QyHKUMH
2 2
u = x"° sin %
ol
3144. JTana guddepernupyemMas GyHKIUA f(x, y).' oxasars,
YTO ec/H NepeMeHHbIe ¥, y 3aMEHWTh JHUHEHHBIMH OJHODPOXHBIMIA

dyaxnuamvu ot X, Y, To mony4yeHHadA QJYHKIJ;HH F (X 7 Y) cBs3aHa ¢

[aHHON QYHKIUEH COOTHONIEHHEM x=- f & y 8 X% + Y%'

HedBHO W nmapamMeTpuyecKku 3agaHHblie GYHKUUN

B sagauax 3145-3155 Halitu HIpPOHSBOTHYIO g—i- oT (QyHKINH,

3aJaHHBIX Heﬂnﬁo.'
3145. «*y—yPx = a*. 3146. x%y% —x* —y* = at.
3147. xe¥ +ye* —¢ = 0. 3148, (% + y2)- a?(e? - y?)= 0.

2

3149. sin(xy)-e¥ —x%y = 0. 3150, x° +y° = a.

cafeo

3152. arctg 2¥ ’”y ¥y,

a

3151. xy—-Iny =a.

8153. yx® =¢?. 38154, ye* +e¢Y =0.  3155. y* = xV.
3156. F(x, y) = F(y, x). Tlokasars, ¥To NPOMBBOAHAS OT Y 1O

" X MOXeT OBITH BhIpa’keHA ¢ TOMOHIBIO APOOH, THCIHUTENEL KOTOPOH

HOJIyYaeTcs M3 SHaAMeHATessl IePeCTaAHOBKOM ﬁyms yux.
3157. x° +y® —4x-10y +4 = 0; Haiitn —; mpr *x =6, y=2

u npu x=6, y=8. llars reoMeTpmuecKoe MCTOJIKOBAHHE IIONY-

UEeHHBIX PEea3yJLTATOE.

a5'HaﬁTna—yn =y=a
=a; 5, OPH X =y =a.

3158. x'y +xy* - ax’y®
3159. [lokasaTh, uTO H3 ‘x2y2 +x+ y2 -1=0 cnexyer

iseptee B,
- y1-p*
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8160. MMoxasats, uto u3 a+b(x+y)+cxy=m(x-y) caegyer
dx e dy -

a+2bx+cx> a+2by+ey®

2 B 2 :
3161, £ +¥L 12 —1; gz_-9 gz 9
PR b sl TR

3 S iy e
3162. x” -2y +2" —dx+22-5=0; 2 =7 L=y

3 . = 3. Q:? —di—_-?
3163. 2° +8xyz =a”; st

21 - Y E R
3164. e* —xyz =0; 7 ?dy ?

3165. TlokasaTs, 4TO, KaKoBa 661 Hu Onlia guddepeHIHpyeMas
q:ymcu;ns{ ¢, us3 COOTHOMIEHNSA cp(cx az, cy — bz)—O clenyer

82_
ax s

3166. (x, Y, z) = 0. JTokasaTb, 4TO
ix__,fy__l. 9y 9z g

dy ox ' 0z Ox dy. !
3167. Hajitn momHbIi ;[Hd)d)epeﬂnna.n byHKIUN 2, onpene.nae-

Mblif ypapHeHHEM €OS® X + cos’ y + cos”

2i=1. ‘
3168. ®ymxuus 2z sagaHa OapaMeTPHYeCKH: X =1u+U,
Yy=u-v, z=uv. BelpasuTs z KaK ABHYIO (QYHKIIUIO OT X U Y.

3169. x=u+v, y=u2+v2, z=u®+0%. BrIpasuTh 2 Kay

ABHYI QYHKIUIO OT X U If.
3170. x =ucosv, y=usinv, z=kv. BepasuTs 2 Kak SBHYIO

(DYHKOHIO OT X U Y.

B sagauax 3171-3175 Beipazuth dz yepes X, Y, 2, dx u dy or
GYHKO M, 3aJaHHEIX NapaMeTPHUECKH.

2 2 a2 2
3171.x=”;“ 1 y=”;” 5 = ub,

3172, x= \/E(sinu + cosv), U= JE(cosu - sin v),

z:1+sin(u—v).

3173. x=u+v, y=u-v, z = u??,
8174. x =ucosv, y=usinp, z=u’.

3175. x=vcosu-ucosu+sinu, y=vsinu-usinu-cosu,

Lo
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3176. x =e¢"cosv, y=e“sinv, z=uv. Bupasurs dz uepes

u, v, dx 1 dy.

3177. CoorHonleHUA U = f(x,y), U:F(x,y), vie f u F —

nuddeperniupyeMble GYHKIUKA X U Y, ONPeAeNsOT X U ¥ Kak Iud-

depeniupyeMble GYHKIUU OT & U U. JJoKasaTs, UTO

udv - dudn)(wd _dxduy_y
dx dy dy dx /\ du dv  dv du T

3178. u n v ABAAOTCH QYHRUUAMUA X, Y, 2, YAOBIETBOPAIOIIUMHE

2
COOTHOWIEHUAM uv =3x—2y+2z, v° = x4 Y-+ 2% . Tlokasats, uTO

Su , . 0u ,du _
*ox Y%y +25 (2
3179. Ilyers y = f(x, t), F (x, Y, t) = 0. TIposepurs, 4TO
a af ¢
dy _ Sesieids
dr. FRLAF AR
3y T ot
3180. Iyers f(x, y, 2)=0, F(x, y, 2)=0. IIposeputs, uTo
Of 8F _8F 9
d_y — _9x0dz 020z
dx 97 9F 8F I "
dy 0z dy 0z

§ 5. NosTopHoe auddepeHUUpOBaAHUE

g gl Bl b G R
3181. z = x° + xy” —bSxy° +y° . IloxasaTs, 4TO e
3182, 7= »¥ . Moxasams, wto 22  2d' 7

. ¥ % dxdy  dydx ;

o P : Pz _ 9%z

3183. z=¢ (cos Y+ xsin y). HOI{:aaaTb, o Sl = it
3 3
3184. z = arctg L. Ilokasars, uTo —az—z— = —aiz.
x dy“odx  odxdy
B 3185-3192 masirn 2z, Lz, = HHBT
sagatax malttn =, gon W o OT IAHHBIX
yHRII.
- 3

3185. 2= 1y[e? +92f. 3186. 2 - 1n[x Fy2? 4y j

i Xty AR
3187. z = arctg =g 3188. z =sin (ax + by).

R § 5. MOBTOPHOE ONDOEPEHLIMPOBAHME 205
Ir

I 3189. z = ™", 3190, 3 = 2%,
| 4 x+y
‘ 3191. z =y~ 3192. z = arcsin (xy).
| 3193.u=Jx2+y2+zz—2xz; Fu _ g
. ' dy dz
2 .
‘ 3194, z =% 2 %:? 3195. z:ln(x2+y2); Lsz_=‘)
‘ dx“dy 9x 0y
3196. z = sinxy; —02_= 7 e, P
. z =sinxy; >l 3197, w= e, e ?
3198. v =x"y"2P; — O ___»
| . AL ox dy® 027
3199. z=1In (ex + ey); yOenuTHCS, UTO %’-+ 92 _ 1 g uro
baasdy,
| Pz % _( 2 f R
= ox® gy? | Oxdy ;
! 3200. u = e"(x cosy — y sin y); [IOKA34TE, Y4TO —ag—‘,‘,’ + % =0

dxs gy

2 2
3201. u = In—L—; noxrasars, aro L% 4+ 9% _ .
:c2 «f-yz axz 8y2

2 2 2
3202, =——4 ", TIOKAa2aTh, 9TO a—‘;+-a—”+ﬂ =13

Jxi+y?es? Bt gl g2
; 3203. r=qx+y®+2%; nokasars, uro i’z' L < 2
‘ dx

By2 »Hz2 r
9*(Inr) . @*(Inr) =~ &*(Inr) b
Jx? oy? 022 r’
3204. IIpm kaxom 3HAUEHUN TIOCTOAHHOH a (QyHKIHMA

3 2 2 2
U=Xx"+axy” yOOBIeTBOPSET YPABHEHUIO 9v | 9v _ g7

x> Ay®
- 2 2
3205. z = Tyz_23 IOKasaTh, 4To 42 = g2 92
| yi-a’x dx® dy*

3206, v=-1 4+ 14 1.
il +-,} TOKasaTk, 4To

v % . 3% aniilnge 9
R s S [ R P =
ax® gyt 0t ( dxay  dyoz | dzox ) e

3207. 2=f(x,y), E=x+y, n=2x-y; OpoBepuTs, 4TO

2z 9% _ 4 9%

ax2 9yt T RgeT

8—1489
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3208. v=x1n (x + r)— r, Tme rP=x*+ y2 ; IIOKaa3aTh, UTO

T T ()
ax?  y®  xir
2

g
3209. Halitm BnipakeHWe AJIf BTOPOH IIPOM3BOAHOM W _oT
£ &

[

GYHKIMHE I, 3aaHHOH HeABHO YPaBHEHHEM flx y)=0.

) azy 2 32

—_— a A

or> 8.r2

KaKOBEL OBl HH OBLIH ABaMAEl AudidepeHIupyeMble QYHKIHT @ W .
3211. u=0(x)+v({y)+ (x - y)y'(y). Iposepurs, aTo

% _ du
(x y ) dxdy oy
(9 1 ¥ — gBamawl AuddepeHIUpPYEMEBIe q:yHEn;nn).

3210. y = (p(x - at) + W (x + at). TTokaszars, 4TO

3212. z = yo (x2 = y2). IIpoBepuTs, 4TO
nuddepernupyeMas GyBERIHAL).
3213. r = x@ (x + y) + yu (x + y). TlokasaTh, 4TO

_a_z_r_z Br +ar=0
dx> dx dy y

(¢ m ¥ — gBaxzasl AnddepeHnUpyeMEle dyaKIHEH).
3214. u = i[(p (ax + y)+y(ax - y)|. orasars, uTO

! %y & 2 )
| &-2300 %)
3215. u= é-[(p (x - y) F w(x + y)] IToxasaTs, 9TO

9 (.2 0u 2 %u
ax(x Br) % ay?

3216. u = xe” + ye*. IloxasaTs, 4TO

Pu , Pu 2%y o%u
LU o8 = g + :
ox®  oy® dx oy y 2x% 9y
3217. u = ™. Ilokasars, 4TO
o%u el
ox dy 9z xY ax8y+2x s

. IToxazaTs, 9TO

alin
3218. u = In X4
xy

Puy Pu o _a_%.:g(L_L)
2 2 3 :
ox®  dx%dy dxoy® oy

|

J
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B sagauax 3219-3224 maiitm muddepeHInaNsl BTOPOrO TOPAIKA
OT AAHHBIX QYHKIIAH.

3219. z = xy® - x%y. 3220. z =In(x - y).

3221. z = —2—. " 8220, z=xsin’y.
" 2(.1:"+y )
3223. z =", 3224, u = xyz.

8225, z = sin (2x + y). Haitru d®2 B rouxax (0, ), (— = —’21)
3226. u=sin(x +y+2); du=2?

+£+%= 3 1 d’z =17
b A\
3228. 2° —3xyz=d®; d’2=7
8229. 3x%y% + 22%xy - 22x% + 42y° -4 = 0. Haiitu d?2 B Toure
2, 1, 2).

3227.

QIR
L= )
o

3amMeHa nepeMeHHblX

3230. TIpeo6pasosaTh AuddepeHIalbEOe BEIPAXKeHHe

x4dy+2r3dy+y,

dx?

moJjarasg x = %

3231. IIpeoGpa3oBaTh gu(depeHIHaATbHOe BRIPAKEHHAE
x2y” - dxy’ + y,
moyiarag X = e,
3232. TIpeo6pazoBaTh AuddepeHIranLHOe BEIPAXKenne

d°y _gg.
(1 r)dz x—=+ay,

_noJjarasgs x = sint.

CUNTAA i He3aBUCHUMOIl ITepeMeHHOH, X — (JYHKIHeH oT Hee.

3234. IlpeobpasoBaTh BeIpasKeHue y'y” — 3y”?, npunumMas sa
He3aBHCHMYIO IIepeMeHHYI0 Y.

3235. IlpeobpasoRaTh BEIPAIKEHHE y'y'-2(y2 + y'z) K HOBOMH

GDYHKIUHN v, mojaras y =

<
.

8
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3236. IlpeobpazoBaTh K IOISPHBIM KOOpPAHHATAM YpaBHeHHE
iy_ )
dx =1
MyJaMH X =Pcos®, y =psing.

. ITonapyebie KOOPAMHATEL CBA3AHBI C [IeKAPTOBBIMH (Op-

"

¥

B mpeobpasoBaThk K IOJAPHBIM
(1+y’2)2

3237. Bripamenwme k=

KOOpAHWHATAM P, .
9z
dy
clejiaTh 3aMeHY HEe3ABHCHMEIX NIEepPeMeHHBIX ¢ [IOMOINBI (POpPMYII
X =ucosv; y =uwusinv.

3238. OyEKIUA z 3aBUCHT OT %, I. B BEIDa)KeHHH y—g-f;—x

3239. Oneparop Jlannaca g—” - g -
Y

X

mpeofpa3oBaTes K TOJAP-

HBIM KOOPpIOIWHATAM.

3240. Brrpaxenne 5——--1-3 £ 4 kz npeoﬁpaaozam K IOJAPHBEIM
X y

KoopaiuHAaTaM, cUYHTasg, 4To 2 =0 (D) 3aBHCHT TOJIBKO OT 0 H He
3aBHCHT OT (.

3241. B BrIpaKeHUH g—z + 2 ai azj - g Z HesaBUCHMBIE IIEPEMEH-

Hble X M Y 3aMeHUTHh IePeMEeHHBIMH U ¥ U, a QYHKOWIO 2 — Iepe-
MeHHOM w, moJaras, 4TO 9THU IlepeMeHHEIe CBA3AHBI COOTHOLIEHUEM

D)
u;u’y_ z=u4v s oK)

x =

Nnasa Xl

NMPUMEHEHUSA
ANDOPEPEHUMAJIBHOIO UCHUCJIIEHUSA
DYHKUUN HECKOJIbKUX MEPEMEHHbIX

§ 1. ®opmyna Teiinopa. IKCTpeMymbl DYHKLMI
HECKOJIbKMX NEePeMEeHHbIX

Popmyna Teinopa

3242, f(x, y)=x>+2y°—xy; pasnomurs byuxumo [ (x+h y+k)
70 cTeleHAM i U k.
3243. f(x,y)=x*+y? -6xy-39x+18y+4; maiiTy mpupamie-

HUe, KOTOpoe moJyd4aeT MYHKIHA IIPH IepeXofie He3aBHCHMEIX IIe-
PeMeHHBIX OT sHaYyeHWH x =5, y=06 K BHauUeHHWsAM x=5+Ah,

y=6+k
3244. f(x, y)_

meHre, KOTOpPOe IOoJAydaer @yﬂnuuﬂ IpH Ilepexojie He3aBHCHMEIX
nepeMeHHBEIX OT 3HaueHMH x =1, y =2 K sHauenusm x=1+h,

HalTH Opupa-

y =2+k. OrpasHuUBasich UleHAMHU A0 BTOPOTO IIOPANKA BKJIIOUH-
TexbHO, Beumeants f (1,02, 2,03).

3245, f(xp.2)= Ax? + By2 0 4 Dzxy + Eyz + Fzx; pasano-
swuth f(x+h y+k z+1) o cremenam A, k u l.

3246. PasnoxuTh 2 = sinxsiny mo cremeHam x—% "y —il.

HaliT 4jeHLI IepBOTO W BTOPOro mopsaxka u R (ocTaTounblil 4yien
BTOPOro NOPSAIKA). :

3247. ©®ynrknuo 2 = x¥ pasnomurs no cremenmam x -1, y-1,
Haliis 4JIeHBl JO TPETHEr0 HOPSAAKA BRIIOYHTENLHO. VCmonan30BaTh

peaysnbTaT Nid BbluucieHud (Oes Tabnunl) 2, = 1;11’02.
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3248. f (x, y) =e"siny; pasnoxuTh f (x +h,y+ k) o cremne-

HAM h u k, OrpaHMYMBasick YJeHAMH TpPeThero IOpAAKa OTHOCH-
TenbHo A ® k. UWenonszoBaTh pesynmbTAT AJs  BBIUMCIEHUA

z, = ¢®! 5in 0,49n.
- 3249. HaliTi HeCKOJIBKO IIEPBEIX WIEHOB PASI0MKeHUA (QYHKIIUH
e* siny B psax Teitynopa B OKPECTHOCTH TOYKH (O ; 0).
3250. HaiiTi HeCKONBKO TEPBBIX YICHOB DABIONKEHHS QYRKIHH
e” ln(l + y) B psaj Teilsopa B OKPeCTHOCTH TOUKH (0 2 0).
B samauax 3251-3256 pasmosxuts B pag Teitnopa npu x, =0,

Yo = 0 mamHbIe QyHKIUN.

3251, 2 =——L—. 3252*. 2z = arctg —L,
—x—y+xy 1+xy
L e l-x—y+xy

3253. z=In(1-x)in(l-y). 3254. z = In-_H.

3255, z = sin(x2 - yg). 3256. z=¢e" cosy.

3257. HaliTu HECKOIBKO NePBLIX UJIEHOE PA3JOMKeHHA IO cTele-
HaM x—1, y-1 ¢QyHKOUE 2, s3agaHHON HeABHO ypaBHEHHEM

23+yz—xy2—x3 = 0 u paBrolf enunmne npu x =1, y=1.

3258. IMonyauts NIpHOIMKeHHYI0 QOpMYIy z—(‘::-jzl - %(x2 B yz)

JUIS JOCTATOUYHO MAJBIX 3HAUEHUH |x . ] Y |

OKCTPeMyMEbl

B zagauax 3259-3267 mHaiiTa cranmuoHAPHEIE TOYKH @ynxuﬁﬁ.
3259. z = 2x° + xy® + 5x? + y?. 3260. z = ezz(:c e Zy).

3261. z = xy(a. = X y). 3262. z = (Zax = xg)(Zby = yz).

3263. z =sinx +siny + cos(x + y) (OSxS%,OSySf).

3265. z:yv‘l}x+x,/1+y.

3964, z = atbrtcy

-\jl-l-xg-f-yz :

3266. u = 2x2+y2 h2zi=xyi— X2,
3267. u =3Inx+21ny+51nz+1n(22-x~y—-z).
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Y
Pt
3
2
3 12 |1 i 4 5 ¢
0 =3
.

N

3268. Ha pwec. 47 wnzobpakeHsl JIHHHH YPOBHA (QYHKIIUMN
2 =if (x, y) Kaxne ocobermocTr nMeer QpyEKIuA B Toukax 4, B, C,

///

Puc. 47

D u Ha nunun EF?

3269. @ymrnus 2 sajaHa HEABHO! 2x? + 2y2 +224+8xz-2+
+8 = 0. HaiiTn ee cranioHAPHEIE TOUKH.

3270. Dyurnus 2 3amaHa HeABHO: 5x° + 5y2 +52° — 2xy — 22 —

—2yz—72=0. Haiitu ee cTaliOHADHEIE TOUKH.
3271*, HaiiTu TouYKH 3KCTpeMyMa QYHEIUH 2 =’2xy —-8x% -

222 +10.
3272. Haiithm TOYKH SKcTpeMyMa GyHRmEE 2z =4 (x = y)—

L2y

3273. HaiiTn ToUKM SKeTpeMyMa GYHKIHUH 2 =X
+x—-y+1.

Phrxytyt+

3 3
3274. V6emuTeca, uTo GYHKIUA 2= 2+ xy + yz -+ “? + “7

Ll
33
8275, YbexnuTncs, UTO NPH X = Jé., Y= \/5 B OpH X = —\[5,

HMeeT MUHUMYM B TOUKe X = Y =

y= —\/5 byurmus z = x* +y* - 2 —4xy — 2y2 MMeeT MUHHUMYM.
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3276. V6exzurses, uro npu ¥ =5, y=6 OyERmEa 2z =x° +
+y? —6xy —89x + 18y + 20 HMeeT MHHEMYM.

3277. Ha#itu cranuoHapHble TOUKH QYHKIUM 2= xsyz X
B¢ (12 -x- y), yIoBlersopanmue yeaosuw x>0, y>0, u Heee-
IOBATh X XapakKTep.

3278. Haiitu cranmoHapHsie ToukH QyHKIEE 2z = x° +y° — 3xy
1 HCCIELOBATE WX XAPaKTep.

HauboNnblinMe U HAUMEHbLWMUE 3HAYEHUS

3279. Hajitu maumbosblilee M HauMeHblllee 3HAYEHUSA QYHKIHU
2=2x2 —y2 ﬁxpyre 3:2+_y2 <4.

3280. Haittu Hambojblllee H HauMeHbIIee 3HAYEHHA (QYHKIIHH
2= x° + 2xy — 4% + 8y B NPAMOYrOALHMKE, OIPAHHYEHHOM IPAMEI-
M =05 =05 =T 1 =2

3281. Haiitm wHawbonbilee S3HAYEHHWe QYHKIME 2 = X’y X
X (4 —Fi= y) B TpEeyroJAbHUKE, OrpPaHUYeHHOM npsameiMun x =0,
y=0, x+y=6.

3282. Halitu Hauboiblllee W HaMMeHbIlee 3HAUEHHUS (PYHKINH
2.2
2=l Y (2x2 +3y2) B Kpyre x° +y® <4.

3283. Haltm maubosblllee W HAWMEHbIlee 3HAYeHHA (PYHKIIUK

z=sinx +siny +sin (x + y) B npaMoyrospHHEe 0<x < -’21,

i
OSySE.

3284. PasanoXuTh DOJOKHUTENLHOE YHCIO @ HA TPH IIOJO-
SKUTEJBHEBEIX CJATAEMEBIX TaK, UTO0Bl IpOH3BeleHHE WX OBLIO HAH-
DONBIIIIM.

-3285. IlpencTaBHTE MOJOXKUTENBHOE UHCIO @ B BALe IIPOUBBELE-
HHEA YeThIpeX MOJMOMKHTeIbHBIX MHOMKHTeNell TAK, YTO6HI HX cyMMma
OBlIa HAaMMeHBIIeH.

3286. Ha mnockoctu Oxy HaliTH TOYKY, CyMMa KBaJpPATOB pac-
cTosHUN KoTopoit or Tpex npamuix x =0, y=0, x+2y-16=0
6blaa 6l HAWMEHBIIIE. .

3287. Yepes rToukry (a, b, ¢) IpPOBECTH ILJIOCKOCTE TaK, UTODOEI
ofbeM TeTpasApa, OTCeKAeMOTO el0 OT KOOPAMHATHOTO TPeXTDaHHU-
Ka, OBIJT HANMEHBUINM.
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3288. llannt n Touex: Aj(%, Y12, e A%y, ¥, 2,). Ha

naockoer Oxy HaiiTu TOUKY, CyMMa KBAJZDATOB PACCTOSIHMI KOTO-
PO OT BCeX JaHHBIX TOYeK OblLua ORI HAMMEHBIIeIt.
3289, Manst Tpu Touku A4(0,0,12), B(0,0,4) n C(8,0,8).

Ha nnockocrn Oxy HaliTH Takyio Touxky D, uTobsr cdepa, mpoxo-

pawas yepes A, B, C u D, uMela HaUMeHBITHI pagnyc.

3290. B pamumrit map pgumamerpa 2R BOHcaTh IPAMOYTONBHBIH
mapajenenuies Eauboasiero ofseMa.

YCnoBHble 3KCTPEMYMBbI

B sagauax 3291-3296 uccienoBaTh (PYHKIHKA HA 3KCTPEMYM.
3291. z=x" +y" (m>1) mpu x+y =2 (x20,y20).

3292. z

Xy NpH x? +-y2 = 2a%.

s e S Sl
3293. z.-x-t-y IIpH xz-|~y2 =
3294. z=acosgx+bcbs2y npu y—xz—:—.
3295. u =

Xx+y+z opn —i—+i+~i~=1.

3296. u = xyz mpu: 1) x+y+2=5, 2) xy+xz+yz= 8.
3297+, ITokasaTh cnpaBefINBOCTE COOTHOIICHUS

xiyxit ad s [(Zitxatotx, 2
n i n i

3298. 'f (x, y) =x® - 3:c_z,r2 + 18y, oDpuuem 3x2y -y®-6x=0.
Jokasare, 4To QyHKIUA f(x, y) JIOCTHTAeT dKCTPEMYMa B TOYKaX

x=y=i-\/—?:.-

- 3299. Haittu MHHUMYM GQYHEIAA U = ax® + by2 + éz?, rne a, b,

¢ — TIONOXKUTEeJILHBIE IIOCTOAHHEIE, & X, I, Z CBA3AHBI COOTHOLIEHHEM
(e oz =i '

3300. HaliTi HamGospliee M HauMeHbLIIee 3HAUEHHUA (GYHKIIUH
w=y® +42° —4yz — 2%z — 2xy upm yenosum 2x% + 8y” + 62 = 1.

3301. Ha nunockocru 3x —2z = 0 HaliTH TOUKy, cyMMa KBajpa-
TOB PACCTOAHWNE KOTOPOH OT TOUEeK A(l, 1 1) " B(2, 3, 4) 6b1Ia

OBl HAaUMeHBbIIIeH.
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3302. Ha naockoern x+y—2z2=0

HafiTH TOYKY, CYMMa KBajpaToB pac-
CTOSHUI  KOTOPOH =~ OT IIIOCKOCTeH
x+82=6 m y+3z=2 Gbuta Obl HaN-

MeHBIIIeH.
3303. Hammt Touxm Af(4,0,4),

B (4, 4, 4), [ ] (4, 4, 0). Ha moBepxHO-

Puc. 48

CTH IIapa x> +y2 +2% =4 gaiite TAKYI0 TOYKY S, 4TOGEl 06BeM

nupamunel SABC 6wur: a) manbGonsmuM, 6) HamMeHbIIMM. IIpoBe-
PHTEL OTBET 2JIEMEeHTADHO-TEOMETPHUECKHM IyTEM..

3304. Halitn npaMOyroibHBEIN TapajielelIes faHHOro obbe-
Ma V, uMerIuil HaMMeHBIIYI0 TOBEPXHOCTD. '

3305. HaiiTy npaAMOyroJbHBEIN mapajjiejenuues MaHHOH IIo-
BepxHOCTH S, UMEIHI HanOONBIIHN obbeM.

3306. Haiitn o6beM HAauOOMIBIIEro NPAMOYTOALHOTO NapPaJIeenH-
resa, KOTOPHIN MOYKHO BIMCATE B AJIHICOHT ¢ IMONYyOCAMHA 4, b u c.

3307. IlanaTka nMeeT GOPMYy IHIHHIDA ¢ HACAYKEHHOH HA HETO
KOHHYeCKOH BepxXyiuKoil. IIpM KAKUX COOTHOIIGHMAX MEMKTy JIH-
HelHEIMY pasMepaMy MAJNATKH [JIS ee HMBTOTOBJIeHHA moTpebyercs
HaHMeHbIlee KOJMYECTRO MATEepHaia Py 3ajJaHHOM obbeMe?

3308. Ceuenme KaHaja uMeeT GOPMY PABHOGOUHON TpAIEIHU
mauHoii myomanu. Kak BeIOpaTh ero pasamepsi, uToObl OMBIBaeMad
MOBEPXHOCTH KaHaja Gnina HamMeHbluel (pue. 48)?

3309. U3 Bcex NPAMOYTOJLHBIX IapajliiejlelluIeoR, HMemm;Hx
IAaHHYIO [HAroHaab, HAWTH TOT, 06beM KOTOPOTo HAHOGONBIIHH.

3310. YxazaTh HApPY)KHBIE pasMephl OTKPBITOro (6e3 KPBIIIKK)
AMUKa GOPMBEI NPAMOYrOJBHOTO Mapalielelullena ¢ 3sajaHHOM
TOJNIIHHON CTeHOK O H o0bemom V/, uTobhl Ha Hero mHONIJIO HAU-
MeHbIIIee KOJMUECTEO MATepPHAJIA.

3311. HaliTy mambonsmiuii o6beM Napajefemdiefa IIPH LaH-
Hoit cymme 12a Beex ero pebep.

3312. ORol0 DaHHOTO 3JNHIICA ONHCATE TPEYTOJBHUK C OCHOBA-
HHeM, IIapajielbHEIM GOJBIIOH OCH, IIOMAaAhk KOoToporo Onina OB
HaUMeHBIIIeH,

2

9
3313. Ha snnumnce l4-—+ yg

=1 HaliTH TOYKH, HAaHMeHee ¥ HaU-

OoJsiee ymameHHEIe oT Opamoit 3x+y—-9=0.

=l
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8314. Ha mapaGome «° +2xy+y” +4y = 0 HaiiTu TouKy, Hau-
MeHee yIaleHHYI0 oT npaAMoit 3x —6y +4=0.

3315. Ha mapabome 2x” —4xy+2y’ —x—y =0 HallTh Touxy,
ommxaiimyio k npsamoi 9x — Ty +16 = 0.

3316. Haiitu wuauboiblliee paccTOSHHE TOYEK IOBEPXHOCTHU
2x% +8y% + 222 +2x2 = 6 or mnockocTH z = 0.

3317. Ha#iTu CTOPOHE! HPAMOYIOJBHOTO TPEYrOTLHHKA, HMeIo-
Lero npm JaHHOH IIomany S HaMMeHBIIUH MepuMerp.

3318. B npamoil sanunTHYecKuil KOHYC, [OJYOCH OCHOBAHHSA
KOTOpOro paBHEI @ ¥ b, Beicora H, BOmcaHA HPU3Ma C NPAMOYTOJb-
HBIM OCHOBAHHEM, TaK, UYTO CTOPOHEI OCHOBAHHA MapasaelbHBI
ocfM, & IlepecedeHHe [MATOHAJEH OCHOBAHUSA JIKHUT B LEHTPe 3JI-
gunca. Karosr! 1o/oKHE! GBITE CTOPOHEI OCHOBAHMSA U BRICOTA DTOMH
NPU3MEBI, A4 Toro, 4yTobsl ee oOpeM 0wl HanGoasmuM? KakoB aToT
HanbonsmInH obbem?

3319. HaiiTH NpaBUILHYIO TPEYroJbHYIO nupa,MH,u;y 3aJJAHHOTO
ofbema, HMEOIIVI0 HAMMEHBIIYIO cyMMY pedep.

3320. Ha simice faHel ABe TOUKHM; HAWTH HA TOM JKe SJLIMICE
TPETBI0 TOYKY TAK, UYTOOEl TPEYTOJLHHK, HMEMHH BepIIHHAMU

yKagaHHBIe TOUKH, OLIT HAROONLIIMM 110 IIJIOLIANH.

PR !
3321. K sanuncy »355-+Z—2=1 npoBecTH HOpMalk, Haunboiee
a

yAATeHHYI0 OT Hadana KOOPILHHAT.

3322. Ha sanumcommge BpanieHus %+ y2 +22 =1 majitun Tou-
KM, HamMeHee K HamboJiee yJaJeHHBIE OT I[JIOCKOCTH 38X + 4y +
+122 = 288. =5

3323. JIB..HH nnockue gunun f(x, y)=0 u ¢(x, y)=0. Ioxa-
3aTh, YTO SKCTPEMYM DACCTOTHHA MEMAY Toukamm (Ot [3) u (),

JIEXKAIIMMH COOTBETCTBEHHO HA 3THX JIUHUAX, HUMeeT MecTO Npu
BBIIOJHEHHH CIeLVIOIIEero yCJIOBUA:

i)
dx

2=F

oo diibc AUERe s el B E Rl I
a

r=a | e=E

y=p y=n

Ilonpsysch aTUM, HalTH Kparyaiilliee pacCcTOAHHE MEXIy OIl-

JHIICOM x2+2xy+5y2—16y:0 u npavoit x+y-8=0.
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§ 2. NMnockue NUHUK

KacatenbHbie 1 HOpManu

B sagauax 8324-3327 HammcaTh YpaBHeHUsI KacaTelNbHOH H
HOPMAaJI} K JHHUAM B YKaBaHHBIX TOYKAaX.

3324. x°y+y®x = 3 x%y* B TOuKe (1, 1).

3325. a° (x4 + y4) - x°y® =9a° B rouxe (a, 24).

3326. cosxy = x+ 2y B TOuKe (1, O).

3327. 2x° —x%y +3x% +4xy - 5x—3y+6 = 0 B Touxe ee mepe-
ceuenns ¢ ocsio Oy.

Ocobble TOYKHU
B zagauax 3328-3340 HaliTi ocobEIe TOUKH.
3328, 42 = x%(x-1).  3329. a’x® = (x2 + yz)yz.

8330. y° = ax® +b2°.  333L y% =zx(x-a).

3332. wmy y% _ 4% 3333 +yt—8x2-10y% +16 = 0.
3334, x* +12x° - 6y° +86x> + 27y~ — 81 = 0.

3335. x° + y® +8axy = 0. 3336. x* +y° = «* +y74.

3337. y = xlnx. 3338. y° =sin® x.

2
3339. 3° = (x - o). 3340. x° = (y 4 xz) .

Ornbawuwune
3341. Halitu ypaBHenme ormbamlneid cemelcTBa NPAMBIX
Y= ax kT (a). B uacTHOCTH, IOJOMKHTE f(a) =008 Q.
3342. Hajitu orubaomyio ceMeiicTsa IPAMBIX Y = 2ma+ m'.
3343. Yepes Toury A(a, 0) IIpOBefeH MydYoK mpaMbrx. Haiitu

orubAIONIYI0 cemelicTBa HOpMasell, MPOBeJeHHBIX K IPAMBIM aTOIrO
IydKa B TOYKAX WX IepecedeHHsd ¢ ockio Oy.

3344. HajiTu ornbaroniyo cemeiicTBa mapabo.r y2 =a (x = a).

3345. Haifitu ornbaiomyio cemeiicTsa napabon ax” + a’y=1.

I

a

n
¢
B
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3346. Hailitu orubatonmyro cemeiicTBa mapabos y = a’ (.‘x: - a)2 :
3347, Haiitu ormbarmonyio cemelicTsa monyKybnuecKux mapabon

(v-a) =(x-a).

8348. Haittu ornbaomyio cemeiicTBa MHHEHE x° + ay2 = a®.

2 2
3349. Haiitu ornbaiomyio cemMeficTBa d/IHICOB - + -"3'-2— =1 npu
a

YCJIOBHH, YTO CYMMAa MOJIyocell KAM/AOro aijuiica pagHa d.

3350. Paguychl OKPY/XHOCTH NPOEKTHPYIOTCH Ha JBA €e B3AMM-
HO NepNeHJHKYIAPHBIX AHAMETPA M Ha NPOEKIUAX, KAK HA TOIy-
ocAX, cTposATca dnauNCcH. HaliTi orubariuyi MOoJIyYeHHOIO ceMeil-
CTBa BJLIHUIICOB.

3351. HaéiTu orumbanmyio ceMelcTBa oOKpys;KHOCTEeH, MMEIOIAX

nenTpH Ha mapabole y = bx? u NPOXOAAIIMX Yepes ee BePIIUHY.

3352, IlpaMasa ABHMKeTCA TAK, YTO CyMMa JJHUH OTPe3KOB, OTCe-
KaeMBIX €10 Ha OCAX KOODIHHAT, OCTAETCHA IOCTOSHHON W paBHOH @.
Haiitu orubamniyio noJlydeHHOr0 ceMelcTBa IPAMBIX.

3353. Halitu ormbaioumyio amaMeTpa Kpyra, KaTdlleroca 06es
CKONBXKeHHA N0 JaHHOH npsiMoil (paguyc Kpyra R).

3354, Ha xopmax kpyra (paguyca R), napannensHBIX 3aTaHHOMY
HaIpaBJleHWI0, Kak Ha JHAMETPaX, ONHCHIBAIOTCA OKPYMHOCTH.
HaifiTu orubaoiyio aToro ceMeiicTBa OKPYKHOCTEH.

3355. Ilpamas ABHIKETCH TaK, 9TO MPOH3BeIeHHE OTPESKOB, OT-
CeKaeMBIX €l0 Ha 0CHX KOOPAWHAT, PABHO IOCTOSAHHOW BeJIHYNHE a.
HaiiTn orunbaninyo 9TuX IpaMEIX. :

3356. Ilokasars, urTo BeaAKas JUHHS ABASeTCH orubaioimeil ce-
MeHCTBa CBOMX KAacCAaTeNbHBIX.

3357. Ilorasars, uTo BBONIOTA THHMHE ABIAeTcH orubapieil ce-
meiicTBa ee HopMaseii. HaliTH sBomioTy mapaboisl yz = 2px Kak
reoMeTpuYecKoe MeCTO IEeHTPOB KPHBHBHBI M Kak orubaimomiyio ce-
MelicTBa HopManeil. CpaBHHTEL PesyJIBTATEIL.

3358. MToxasars Teopemy: ecim auHuA (A) ects ormbaomias ce-
MeiicTBA MPAMBIX Xxcost+ysini—f (t)=0, TO BBOJIOTA JUHUY (A) AB-

nsieTes orubaomeil cemeticrea npsaMBIX —xsint + ycost — f(t)=0.

—

3359. Pagmyc-Bekrop OM mnpoussosbHOM ToukH M paBHOCTO- -
ponHe#l runepbonsl xy =1 mpoeKTHPYeTCHs U3 ACHMIITOTHl I'MIep6o-

ael. Hafitim ormubamlmyio SJNIHICOB, MNOCTPOEHHBIX HA TPOSKIHAX

—

OM, xak Ha [OJYOCHX.
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§ 3. BexTopHasa dbyHKLMUA
CKansipHOro aprymMeHra.
Jiuiuu B npocTpaHcTBe. MoBepxHOCTH

BekTopHas GYHKLUWA CKanspHOro aprymeHra

3360. [loxasars dopmysisr 1uddepeHIUPOBAHM

%(uv)=u%‘;—+v%, %(uxu)=ux%+%xm

B/ech U U U — BeKTOPHBIe GYHKIIUH CKAIAPHOTO aprymenTa .
3361. Mauo r = r(t). Hatity nponsBogHbIE:
d (2). i(ﬁz). i( gr), ol pdrdin
a) dt(r ), 6) gi\rar) ® e Libebe il P T) . rdtdtz -

3362. IlaHo, UTO NP BCeX B3HAYEHHSX [ BEKTODHI r(t) n —Z:
2 3 n
d d=r
KoJITHHeapHEl. JloKasaTh, YTO M BeKTOPEI —“jt;’ _dt; oy KOJI-

JIUHEeapHEL BEKTCPY r(t).
3363. JoxasaTh, YTO eclM MOAYJb |r| YHEIHY r(t) ocTaeTcs

[IOCTOAHHEBIM JJIs BCeX 3HaUeHHH ¢, ToO %J_r. (Kaxoe reomerpude-

exuit empica atoro dakra?) Mmeer mu mecto obpaTHas TeopeMa?
3364. lano r=acoswt+bsinwt, rne @ u b — nocToAHHEE

BeKTODEI. IIOR&B&TB, qTo

2
1) rx¥ =wpaxb u2) %214%021‘:0.

dt
3365. [ToxkasaTh, 9TO ecaU € — eJUHHYHEIH BeKTOp HanpaBIeHUs
BexTopa E, To e X de = @.

3366. MoxasaTsb, UTO €CIH I = ae® +be ™, rze a u b ~ mocro-
2
AHHBIE BEKTODEI, TO ﬁ -o’r=0.
3367. u=o(x, v 21)i+p{x y 2 t)j+y(e w2 t)k, rme x, y,
2z — pyExkuuu or t. JoxazaTk, 4To

du _ Juw dude oudy Sudz
dt 9t  Odx dt  dy dt = 0z di

A i s dr
3368. ano: r = r(u), Ti= cp(x). BrIpasdTh NPOH3BOAHBIE )
d’r  dr dr  d% d°r
—— e B S TR A e T
e e T TR
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3369. ToxasaTs, UTO ecau AN BeKTopHOH dyEkmuu r = r(t)

% =qor, r'fle ¢ = const, To rojgorpa-

dom bynRIuHT r(z‘-) ABIAETCA NYY, BEIXONALIMN U3 IOJOCA.

HMeeT MeCTO COOTHOIIIeHHe

3370. Ilycter (yHRIHI r(t) oIpefejieHa, HelpeprlBHa H Tud-

' dhepeHIEpYEMa B UHTEDPRaIe (tl, tz), nHpHYeM r(tl) = r(tz). IIpm-

MeHUTh TeopeMy Poyuigd K QyEKIHM ar, roe ¢ — IIPOM3BOJBHBIH
HOCTOAHHEIN BekTOp. OOBIACHATL PE3YIBTAT FeOMETPHYECKH.

3371. llan paguyc-BeKTOp ABEKYIIHUICS B IPOCTPAHCTBE TOUKH
riasint, —acost, bt* | (¢ — BpeM#a, 2 U b — nocrosuHebe). Halitn
roforpadbl CKOPOCTH B YCKOPeHHA.

3372, HaiiTm TpaeKTOpHI0 JABMIKeHHH, KIS KOTOPOro pagmyc-
dr
d

BEKTOD ABMIKVINeHCHA TOYKH yAOBIETBOPSAET YCJIOBHIO C=axr,

roe @ — ]IOCTOHHHI:Iﬁ BeKTOD.
3373. MarepuanpHasi Togka ABMIKETCS 10 B3aKOHY I =gl +

+% gt2 (r — paguyc-BeKTOD 3aTOH TOUKH B MOMEHT f, vg U g — 3a-

AaHHBE BeKTophl). [lokasaTs, uro: 1) KMHeTHYECKAs aHEPrus MaTe-
pHalbHOR TOUYKH €CTh KBagparHuHasd GYHKUUA Bpemenu; 2) vg —
HayaJbHasi CKOPOCTH (T. e. 3HaUeHHe BEKTOpa CKODOCTH B MOMEHT
t = 0); 3) zRUNKeHNE TPOUCXONUT C IOCTOAHHLIM YCKODEeHNeM, DAB-
HBIM BeKTopy g; 4) ABmiKeHHe IpomcxofiuT mo mnapaGome (ecam
TOJIBKO BEKTODH Uy H g He KOJJIMHEeApHEBI), OCh KOTOPOH IIapaln-
JleJIbHA BEKTOPY g.
3374. Baxon ABMWIKeHHS MaTEDHANBHOH TOUKM 3a7aH (hopMYJIOH
=acost+bsint +c¢, rae BEKTODEL @ ¥ b B3aMMHO IEpHeHIUKY-
gspHEl. OnpefenuTh TPAEKTOPHIO ABHMKeHNUA, B Kakue MOMEHTEI
CKOpPOCTH JBHKeHHHA OymeT sKeTpeMansHOH? B Kaxme MOMEHTHI yce-
KopeHHe OyjgeT 9KCTPEeMaJbEHBIM? ;
3375. @opmynsl npeobpas’oBaHHUA IeKAPTOBLIX KOOPAHUHAT
B cdepuueckme HMeOT BHE X = PsinBcos@, y=psinBsing,

z=pcosP, rme p — paccrosiHde NAHHOH TOYKH OT Iojioca, O —
ImupoTa ee, (¢ — A3UMYT WM goiarora. HaliTH KOMIOHEHTEl CKOPO-

CTH JBUXKEHHS MaTepHaJIbHOH TOUYKH B HaOpaBJIeHHUAX eJHUHHYHBIX

OpPTOrOHAJIBHEIX BEKTODOB €,, €, €

P P
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MpocTpaHCTBEHHBIE NUHWM .

B sagauax 3376-3383 cocTaBHTE ypaBHeHUs KacaTelbHON mps-
MOW ¥ HODMAJBHOH IIOCKOCTH IS A8HHBIX JIHHUH B YKASaHHKIX
TOYRAX! :

e Mg ~ £
3376. r(T,?,? A Te 8l s s, 2=, B NIDOUS

BOJIBHOI TOYKe.

3377. x=agcos@, y=asing, 2:—2%{
a2 a2 g
it e

B JaHHOH ToukKe

. HOKaSﬁTL, UTO KacaTeJbHAad BO BCeX TOUKAX JHHMI

cocTaBsAeT ¢ ocki0 Oz ONUE ¥ TOT JKe Yol

8878. x=at, y=1at’, z=1as’ 5 rouxe (6a,18a, T2a).

3379. x=t-siné¢, y=1-cost, z=4sin% B TOYKe
(2-1.1,242).

3380. yz +2% = 25, x2 +y2 =10 B Toure (1, 3, 4).

3381. 242 + 3y2 +2% = 47, x2 +2y2 =2 B TOUKe (ﬁ Al 6).
3382. «” I+y2 - 2%, x =y B Touke (xo s Yo zﬂ).

3383 x° +2° = &, P +2° =0 B HpOHS‘BOV.J'IBHOI‘EI TOUKE.

3384. Ha nunun r{cos t,sint, et} Héﬁm Toqny; KacaTesbHAasd

B KOTOPOH IapayyenbHa II0CKOCTH \/gx iy —d =i

B sanauax 3385—-3387 cocraBnuTh YpaBHEHUA CONPHKACAIONISHCS
IIOCKOCTH, IVIABHOH HOpManu W GHHOPMANIH K AAHHBIM JHHHAM
B YKABAHHEBIX TOUKAX. i

3385. y2 =x, 2% =2z BTouke (1, s 1)._

3386.. % = 2az, y2 = 2bz B IIPOMBBOJLHOH TOUKe.

3387. r {ei, e’ t«/ﬁ} B TOUKE (e, gl \/E)

3388. IloxasaTh, UTO KacaTeJbHbIE, TVIaBHEIE HOPMAIM U OH-
HOPMANN JHHHH r{etcost, e'sint, et} COCTABNANIOT IOCTOAHHEIE

YIIE ¢ ockro Oz.
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B zagauax 3389-3392 cocraBuTh ypaBHEHHS KacaTenbHON mps-
MO¥, HOPMAaNbHOH INOCKOCTH, OHHOPMANH, COIpHKAcaioIleiica
IIJIOCKOCTH, TJIABHOW HOPMANH U CHPAMIAION(eH IIIOCKOCTH K IaH-
HBIM JTHHHAM B YEASAHHBIX TOYKAX.

23389.'9:::1:2, 7 L 2=t B Toune (1,0,1).
3390. x* er2 ek =3 x2+y2 = 2 B TouKe (1,1, 1).

3391. r{sint, cost, tgt} B TOUYEKEe [-‘/2@, ..‘[2“5“, 1].

3392, r{tB =y At 5, 3% 4 1, g 16} B TOYKE, COOTBETCTBYIOIIEH
3HAYEHNIO napamerpa ¢ = 2.

3393, Tloxasars, UTO JHHHUA r{Zt +3, 3t-1, tz} uMeeT BO BCeX

TOUKAX ONHY M TY e CONPHKACAIINYIOCH IIOCKOCTE. OOBACHHTDH
aTOT QAKT TeOMEeTPHUECKH.
3394. lokasars, 4TO JUHUA
r{a1t2 + bt +ey, a2t2 + b5t + ¢, a3t2 + bat + 03}
IJIOCKAaH, M COCTABUTH ypPABHEHHE TOM ILJIOCKOCTH, B KoTopoil oHa
PacIoNoMmeHa.
3395. HaiiTu paguyc KPpy4eHUs TUHHU r{cost, sint, ch t}.

3396. HaiiTi paguyc KPHBHSHEI JTHHUH r{ln cost, Insint, ﬁt},

LA % Tlokasars, 4To KpydeHue B J1000% ee TOUKe PaBHO HPH-

BUBHE B 9TOIH TOUKe.

3397. TloxasaTh, 4TO AAA JHHHH r{et cost, e sint, e”} (cm.
sagauy 3388) orHollenHe KPUBHMSHEI K KPY4YeHUI OCTAETCHA IIOCTO-
AHHBIM AJI8 BCEX TOYEK KDPHBOH.

3398. Hawr BrIpasuTcs KPUBUBHA IPOCTPAHCTBeHHOHN JTHMHMM, 3a-
NAHHOW YPABHEHHUAMU I = (x), =l (x)?

3399. BripasuTh BeKTOPHI Ty, Vi, [; Yepes npousBoJHbIe PaIH-
ye-BeKTODa TOUKH Ha KpuBoi r = r(t).

3400. BripasuTh Ka:KIBII H3 BEKTOPOB T, Vi, B; uepes mBa

ODYTHX. 7
3401. Haittu Bexrop ©(s) (sextop Hap6y), yAOBIETBODAIOIMH
dv .oy AR I
VCIOBUAM d—sl = mX 1 d; = OXV; ds’ = 0xp;.
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AnvHa ayru NpoCTPaHCTBEHHON NUHUY

B sagauax 3402-3409 maiitn JUINHY OYTH JTUHHAH.
3402. r{Zt,lnt, t2} ort=1 50 t=10.

3403. r{a cost, asint, alncos t} OT TOUKH (a, 0, O) IO TOYKH

--£ —4‘-1n2J.

¢ :
3404. r{e cost, e’ sint, e’} ot Touku (1, 0, 1) IO TOYKMU, COOT-

m[-‘j

b

BeTCTBYIOIel mapaMerpy t.
3405, x? = 3y, 2xy=9z or Touxm (0, 0, 0) IO TOUYKH
(3.2,2).

3406. 2z° = 2ax,
(26&-, 83—“, Za).

9y2 =16xz ot Toukm (0,0, 0) O TOYKH

’ A
3407. 4ax = (y + z) s dxd g 3y* = 827 or mauana KOOPAUHAT IO
TOUKH (x, Y, z)..

. 3408- y=1a'2ax—x2, z:a]_nzz_a

Toukn (x, y, z).

OT Havajlla KOoopguHAT pite)

= inx = 4l atx
3409. y = g arcsin o 2rigd aln&=x oy OT Hauajla KOODIHHAT JoO
TOQ a an a
KH (2, = 41113).

[NoBepxHoOCTMH

B sagauax 3410-3419 mias pamsbix TIOBepXHOCTelH HafiTH ypag-
HEHHA KacaTeJbHBIX NJIOCKOCTel U HOpMasiel B YKasaHHBIX TOUKAX.

3410. z = 242 —4y2 B TOUYKE (2, 140) 4).
3411. z = xy = rouxe (1,1, 1).

¢ CAy 3
3419, = L%_
a

3413. z = yx® + y% —xy B TOURE (3,4, - 7).

3414. 2z = arctg% B TOUKe (1, 1 j})

B TOUKe (a, a, -a).

—

e
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2 2 22 y
3415. x—z+y—2+ =1 B TouKe Mﬁ,ﬁ,ﬁ :
i b e2 3 3 3

3416. x* + y® +2° + xyz -6 = 0 B ToUKE (1, 2, —1).
3417. 3x* —4y%2 + 42°xy —42°x +1 =0 B TouKe (1, i 1).
3418, (22 —xz)xyz —y5 =5 B TOYKe (1, i 2).

3419, 4 +\x?+y2 +22 =x+y+2 B TOUKE (2,3,6).

3420. ITorasaTh, 4TO ypaBHeHHe KacaTeJbHOH IJIOCKOCTH K 3J-

2 2 2
JATICORY I—Z + —ZT+ Z-=1 B moboit ero Touxe M, (xo s 20)
(4

!Joy

2p2
HMeeT BH —— Hrees
a? PE

c

=1.

3421. K sanncouny x2 + 2y + 2% =1 mposectn KacaTembHYIO
i Y

[JIOCKOCTh, NapaJlIeIbHYIO IIOCKOCTH X —y + 22 =0,

3422 K snnuncouny --—-+ Z z +Z%- =1 mpoBecTH KacaTeIbHYH
a L‘

IJIOCKOCTH, OTCEKAIOIYI0 HA IOJOMHUTENBHEIX IONyoCcAX KOOpAHMHAT
pPaBHBIE OTPE3KH.
3423. IloxasaTs,

% - xy—8x+2+5=0 xacaroTes Apyr Apyra (T. e. UMeIT OBILYIO

4To HoBepxHocTH x+2y—-Ilnz+4=0 =un

KacaTeJbHYIO IIJOCKOCTh) B TOUKE (2, -3, 1).
3424. [loxasaTh, YTO BCE MJIOCKOCTH, KacaTelbHble K IOBEPXHO-
ot z = xf (% , mepecexkalOTCH B OJHON TOUKE.

3425. Hanucars ypapHeHUA KacaTeJbHOH IJIOCKOCTH M HOPMAaJH
K HIapy r{ucosv, usinv, Va® - uz} B TO4YKe ro{xo s Yo s zo}.

3426. HanucaTh ypaBHeHHA KacaTeJLHOH IIJIOCKOCTH M HOPMAJH
K I'HIepboNuiecKoMy IapaboIoHLy r{a(u f: v), b(u - v), uv} B IpoO-

U3BOJIBHOH TOYKE (xo I8y zo).

3427. JlokasaTh, UTO TOBEPXHOCTH X~ + v+z=ax =

2 9
X -+ y2 + 2z° = by opToroHANLHEI APYT K ADPYLY.
3428. TloxasaTs, UTO KacaTeJbHAS IJIOCKOCTE K IOBEPXHOCTH

xyz = a®

TeTpasAp mocrosHHOro o6neMa. Haiitu sToT 0GheM.

B 11060 ee Touke o0pasyer ¢ IJIOCKOCTSMHU KOODAMHAT
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3429. TlokasaTh, YTO KacaTelbHEIE MJIOCKOCTH K IOBeDXHOCTH
x +,/§ ++z =+a orcexaor ma KOODAMHATHBIX OCAX OTpPe3KH,
cyMMa KOTODBIX paBHA d.

3430. [lns TOBepXHOCTH 2 = Xy HalucaTb ypaBHeHHe Kaca-

i o ol +2
TeAbHON IJOCKOCTH, NEePIeHAUKYISAPHOR K IpAMOil -x;—?=y7=

z=1

_1'

3431. IloxkazaTs, 4TO AJA NOBEPXHOCTH 22+ y2 +2% = Yy [OIHHA

OTpe3Ka HOpMAanH MeXXIOY IIOBEPXHOCTBI H ILJIOCKOCTBIO xOy paBHa

PACCTOAHHUIO OT HAYaka KOODAWHAT OO CJleZa HOPMAJIH Ha 8Toi
IJIOCKOCTH .
3432. Joxazars, 4TO HOPMAJE K IIOBEPXHOCTH JJLIHIICOUIA

252 2
BpaleHus —x——;"— +g—5 =1 B moboit ero TogKe P(x, Yy, z) obpasyer
paBHBIe YINEI ¢ npameiMa PA u PB, eciu A(O, -4, 0) n
B(0,4,0).

3433. IoraszaTk, 9TO BCe HOPMATH K MOBEPXHOCTH BPAIleHHS
z2= f[\f x? 4 yg] IlepeceKalT och BpalleHHud.

3434. K mosepxnoctn x> —y? —8z = 0 npoBecTH KacaTelbHYIO
IJIOCKOCTh, NPOXOJAIIYIO uYepesd Touky A (0, 05— 1), apaiaeabHo

S B2
mpamodi £ =% =2,

3435. Ha mosepxroctn x° +y° + 22 — 6y + 4z = 12 maiite Tou-
KH, B KOTOPBEIX KacaTelbHBIE IJOCKOCTH MapaJIelbHbl KOOPAUHAT-
HEIM TLIOCKOCTAM.

3436. CocTaBUTh ypaBHeHHe KacATeNbHOH IIMIOCKOCTH K IOBEPX-

2 7]
HOCTH X =U+D, == T 02 3 e u3 K U3 B IIDOMU3BOJIEHOH TOYKE.
Bripasurs KoaddpuLMeHTsl 9TOr0 ypaBHEHUA!

a) uepe3 3HAUEHHUA IIAPAMETPOR Uy U Vg

6) 4epe3a KOOPAWHATH Xg, Yo, 29 TOUKH KacaHmd.

3437. HaliTm reoMerpuuecKoe MecTO OCHOBAHHH IIePIEHANKY-
JIAPOB, ONYIIeHHBIX N3 HAYAJA KOOPAHMHAT Ha KacaTe/bHBIE IJIOCKO-
cri K mapaGosouay Bpamenus 2pz = x° +y° .

3438. Hailitm reoMeTpHYecKoe MeCTO OCHOBAHMM Ie€PIEHAUKY-

JAPOB, ONYINIEHHBIX M3 Ha4YajJa KOOPAMHAT Ha KacaTeJlbHbie IIJIOCKO-

CTH K TIOBEPXHOCTH Xl2 = (13 .

§ 4, CKANSIPHOE MMOJE. TPAAMEHT 245

§ 4. CkanapHoe nosne. lpagueHT.
NMpoua3soagHaa No HanpaBNEHUIO

FTpagueHT

3439. 1) w(x,y)= x> - 2xy + 8y - 1. Haiitu npoexuuu rpayu-
eHTa B TOUKe (1, 2). :

2) u=>5x% ~3xy® +y*. Haittu npoexunuu rpajuenta B IPOH3-
BOJNBHON TOUKE.

3440. 1) z = x° + y°. Haittu grad 2z B TOuKe (3, 2).

2izi= \/4+x2 + y®. Haittu grad z B ToUKe (2, 1).

3) z = arctg % Haiitu grad 2z B TOUKe (xo X yo).-

3441, 1) Haitrn HaunGoJbIIYI0 KPYTHSHY MOABLEMA IOBEPXHOCTH
Z=In (12 - 4y2) B TOUKE (6, 4, 1n100).

2) HajiTy HauboJBIIYI0 KPYTHSHY IOLBEMa MOBEPXHOCTH 2 = x4
B TOUKE (2, 2 4).

3442, KaxoBo HalpaBieHHe HauGOJBIIETO H3MEHEHUA QYHKIIUI
(0] (x, Y, z) = xsinz — ycosz B Hauajye KOOPAUHAT?

3443. 1) z = arcsin xfy . HaiiTa yron Meay rpajueHTaMH 3TOMH

dynxnun B rouxax (1, 1) n (3, 4).

2) Hamsr dysxmum z =yx° +y° m z=x-38y+8xy. Haiitn
YIoJl MeKAY TPajueHTaMi 9THX q)yﬂ-l-m;m?': B TOYKe (3, 4). :
8444, 1) Haiitm TOYKy, B KOTOpOH TpagueHT QYHKIUU
If 1 i A6y
z~1n(x+y] paBeH i—-tj.

2) HaiiTu TOYKH, B KOTODLIX MOZYJIb TDAAHEHTA GyHKITHE
3

2= (;vc2 +y2)2 paBeH 2.

3445. JlokasaTh cjeAyIOIIHe COOTHOMIEHMA (@ u Y — naudde-
peHnMpyeMEle GyHKINM, ¢ — TIOCTOAHHAA):

grad(o+ ) = grado + grady; grad (c+9) = grado;

grad(co) = cgrad ¢; grad(ow) = o grady + v grad@;

grad(¢”) = no" ! grad ¢; grad [(p(w)] = ¢'(v)grad y.
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3446, z = (p(u, v), U= lp(x, y) v={(xy). Morasars, uro
gradz = %gradu +g—i’gradv.
3447. 1) u(x, i z) = x®y%z. Haiitu npoexuuu grad u B TOouKe
(xo » Yo 30)'
2) u(x,y,2)=x" +y* +2° . Haitrn grad u.
- 3448, TloxasaTs, 4To QyHKUMA u =In (x2 + y2 + 22) YAOBJIETBO-

pseT cooTHOIeHu « = 21n2 —In (grad u)z.
3449. Jokasars, 4YTO ecaum X, Y, 2 CYTh QYHKUMH oT f, TO
%f(x, Ui z)= gradf-%:—, rne r = xi+yj+zk.

3450. VcnonrzoBars AoxkaszaHHOe B IpelLIIyllell zazade cooT-
HOILleHHe [1JIfl HAXOMKAeHUS TPAfHeHTa QYHKIUN:

et = e |19 f=F(r2); 4) 1 = (ar)(br);

5) f = (abr); rze a u b — moCTOAHHbIE BEKTODHL.

NMpouseoAaHas Mo HanmpaBNeHUIO

3451. 1) Halttu mpon3BofHYI0 GYHKLIUK z=x3—3x2y+3xy2+1
B Touke M (3,1) B HampaBIeHuH, WAYyIIeM OT 3TOf TOYKH K TOUKe
6, 5).

2) Haiitu npogasounym dyHRIHHN 2 = arctgxy B TOUKe (1, 1)
B HalpaBJeHUHU GHCCeKTPHCEHI MePEOI0 KOOPAMHATHOTO YIJIA.

3) HaiiTu mOpPOM3BOAHYI0 (YHKIUM 2 = x,“‘y2 = xy3 — 37 =1
B TOUKe (2, 1) B HANPABJIEHHH, HAYIIEM OT 3TOH TOYKH K HAYATY
KOOpAHUHAT.

4) Hafity npousBoinyio GYHKLHHA 2 = In (e’f +eY ) B Hadaje Ko-
OPIMHAT B HANDPaBIEHHU Jyua, obpasyolero yroj ¢ ¢ OChK abe-
IHCe.

3452. Haittu mpoussoxmyio dynxumm z=In(x+y) B Touke
(1, 2), IpHHAaANexalell napabose y2 =4x, 1o HanpagpJeHUIO PTOH
mapaboJnL.
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3453, Halitu TPOUSBOZHYI OYyHRINM 2 = arctg% B TOUKE

PO
OpaBleHyIo BTO OKPYKHOCTH.

[l ﬂ), IpHHALIeXKamell OKPYXXHOCTH x? 4 y2 -2x=0, mo Ha-

3454. MoxazaTh, UTO MNPOM3BOAHaA QYHKIHH Z = % B Jro0oit
rouke anmEmea 2x% + y2 =1 no HanpaBieHWIO HOPMAIH K 3JIIHIICY
paBHA HYJIIO.

3455. 1) HaiitH NIpPOMSBOSHYKW QYHKINN U = xy2,+z3 - xXyz
B Toure M (1,1, 2) B HaIpaBJeHHH, 06pasyiolleM ¢ OCAMH KOOpIH-
HaT yrubl cooTBeTcTBenHo 60°, 45°, 60°.

2) HaiiTu nmpomsBogHy0 GYHKOUM W = XY2 B TOUKe A(5, i 2)
B HampaBleHHH, UAYLeM oT 8Tol TOYKH K Touke B (9, 4, 14).

3456. Hailitm NIpPOMBBOAHYI GQYHKIHH u=x2‘t,y222 B TOYKe
AQ, -1, 3) B HanpaBleHHH, HAYIIeM OT B5TOH TOYKH K TOUKe
B(0,1,1).

2 2 2

3457. JloxkasaTh, 4TO TNPOMBBORHAA (PYHKIUH U = %+%+—z—

a (4

B moboit Touke M (x, ¥, z2) B HAIDABIEHAMN, HAYIIEM OT 3TOH TOIKH

L
K Hauajny KOOpIMHAT, PaBHA —2}, e r=4x + y2 oz

3458. oxasaTh, uTo mnpousBopHas GyHKmMM U =f (x, Y, z)
B HANIpABJIEHUHM ee I'PaJeHTa PaBHA MOAYJIO IpajreHTa.

3459. HaifiTn IpOHU3BOLHYI0 (QyHKINWHI u:-rl—, rae r=x%+
2

+ y2 + 2z“, B HalpaBJeHHH ee IPajiHeHTa.



[naBa XlI

MHOTOMEPHBIE UHTEIrPANbI
W KPATHOE UHTETPUPOBAHMUE

& 1. [iBoiinbie ¥ TPOKHbIE MHTErpasbi

3460. Torxas niacTHHKA (ee TOJINWHOHA TpeHeGperaeM) JemuT
B miockocTn xOy, saHuMada obmacts D. [IMoTHOCTE NIACTHHKH SB-
naerca Qynrmueit Toukm: y=y(P)=v(x, y). Haiitu Macey TJa-
CTHHKH.

3461. Ha nnactunake sagaum 3460 pacnpenenen sieKTpHIECKUil
3apAz ¢ IOBEPXHOCTHON MJIOTHOCTHIO T = 'E(P) = 'r(x, y). CocraBurh
BRIpAYKEHHe JJIA TOJIHOIO 3apANa IIacTHHKA.

3462. IlnacTuaka safaun 3460 Bpamaercs Bokpyr ocu Ox ¢ yr-
noBoll cKopocThio . COCTABHTE BHIpaskeHuWe [JIf KHHETHUECKOI
_ 3Hepruw IIacTHHKH. :

3463. YiennHas TeNI0eMKOCTh IVIACTHHKY 3amaun 3460 Mens-
ercst 1o saxony ¢ = ¢(P)=c(x,y). Haiirn koxmuectso Temna, mo-
JIyIeHHOE MAACTHHKOH NPHM ee HATPERAHUU OT TeMIepaTypel f; 10
TeMIEPATYPEL g,

3464, Teno sanuMaer NpPOCTPAaHCTBeHHYH ofmacts ; ero
IIOTHOCTE sABNAeTCA QYHKIHeH TOURM: Y =Y (P) -y (x, s z).
Ha#Ti macey Tena.

3465. B Tene zamayn 3460 HepaBHOMEpHO pacIpelesieH JJeK-
TPHYECKHUI BapAf; IJOTHOCTHL 3apAla sABigeTcs] (QYHKIHeH TouKM:
8 =38 (x, y, z). Haittn momusii sapsax Tea.

B zajauax 3466—3476 oueHHTH: MHTETPAJEI:

3466. [[(x+y +10)do, rze D ~ xpyr 2% +y? <4.

D <

3467. J‘I(xz +y° +9)d0‘, rme D - xpyr x% + 4% <4.
D

§ 2. KPATHOE MHTErPUPOBAHWE . 249

3468. J._[ (x+y+1)dc, rre D — mpamoyronsEur 0<x <1,
D
0=<y=2.

3469. ” (x - xy—x2 - yz)dc, e D= npaMoyro.nLHnK
D

O=x=l, Oisig= 2.

3470, J‘J‘xy(x#y)dc, rie D — xpagpar 02 <2, 0<y<2.
D

3471. [[ (v +1)do, rne D - xeappar 0<x<2, 0<y<2.
D

3472, J‘J.[xz +y% =2+ f +2]dcs-, rge D - EBagpar
D
O=xsl, Q=< :

3473. _U ('xz + y2 —4x- 4y + 10)d0, rge D — ofmacTk, orpaHn-
D

YeHHAA SIUIMICOM X° + 4y2 - 2x—16y +13 = 0 (BKIIOUAH IPAHUILY).

3474. Ji” (x2 + y2 +z2)dv, rae Q — map %% + i 28 Rt
Q £

3475, _[_”(x+y+z)dv, r‘,u;é et e e LA e DL
Q

X< =8y 2 =3

3476. ‘I-_I._“(x+y—z+10)dv, roe & — map :x:2l~i—y2 it
Q

§ 2. KpatHoe MHTErpMpoBaHMe

OBOWHOW uHterpan. MpamoyronbHas obnactb

B sagauax 3477-3484 BLIYMCIAMTE OBOMHBIE HHTETPABI, BRATHIE
0 IPAMOYIONBHBEIM 06JacTAM HHTErPUpPoBanua [, 3aJaHHEIM yCJIO-
BUAMHU B cKOOKax!:
3477. J'J'xydxdy (0<x<1,0<y<2).
D
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3478. ” “gedy (0<x<1,0<y<1).

3480. ” B (0<x<1,0<y<1).

x+y+1

3481. HM

+ (0<x<1,0<y<1).
D (1+x2+y2)2

3482. J-stin(x +y)dxdy (0 <x<m,0<y Sg)

3483. J] x*ye™¥dzx dy (0 <x<1,0<y< 2)_
D

D

AdBOWHON MHTerpan. NpousesonbHas obnacTb

B sagauax 3485-3497 naiiTi mpejensl ABYKPAaTHOTO HHTErpasa

J‘ f(x_, y)dx dy npm ZaHHBIX (KOHEUHBIX) O0JAcTAX HMHTErPHPOBA-
S :
Hus Dt
3485. IlapannenorpaMM co cropoHaMu X = 3, ri=.0,
3x=2y+4=0, 3x—2y+1=0.
3486. TpeyroabHUK co croporamu x =0, y=0, x+y=2.
3487. x* +y® <1, x>0, y20.
3488. x+y <1, x—y<1, x20.

3489. y > x%, y<4-2.

3490. %#{—SL 3491. (x-2)° +(y-3)° <4.

3492. D orparuuena napabomamMn y = x° u y = Jx.

2493. TpeyronbHHUK CO CTOPOHAMHE Y =X, y=2x H x+y = 6.

3494, IlapannenrorpaMm co CTOPOHAMH Y =X, y=x+3,
y=-2x+1, y=-2x+5.

R ———
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3495. y—2x<0, 2y—-x20, xys2.

3496. y? <8x, y<2x, y+4x-24<0.

3497. D orpasuueHa runepbosoit _j —x% =1 U OKPYRHOCTHIO
x2 +-y“ =9 (umeercss B BHLY 06JacTb, cofepKalad Ha4aso KOOp-

JUHAT).

B samauax 3498-3503 naMeHuTEs HOPSAOK HHTEIDUPOBAHUA:

1 W 122
3498. [dy [f(x, y)dz 3499. fdx [, y)ay.
0 u =1 0
N2rx— 2 2 ﬁ?J::;E

3500. _[dx J'f (x,y)d 3501. J'a'x If(x,y)dy.
-1 x -2 —712-@

3502. deTf (%, y)dy. 3503. Idxsrf (x, y)dy

1 X ' 0 2x

3504. IlepeMeHHB MOPANOK HHTETPHPOBAHHS, 3all¥CATE JaHHOE
BEIpAY<eHHe B BHUJe ONHOIO ABYKPATHOIO HHTErpaja:

1) jdafji f(x,y)dy + Jz-dxgj;xf(x, y)dy;

3 (3 x)
2) J-dx‘[f X,y dy+Idx (x, y)dy;

: 1 xE . 2 \H4xx~3
3) [dx [ #(x, y)dy + [dx J' (%, y)dy
0 0 1

2

3505. ITpexcraBuTk LBOMHON MHTErpasn

j f(x,y)dxdy,

rge D — obnactu, ykasamunie Ha puc. 49, 50, 51, 52, B Buge cyMMBI
OBYKDATHBIX WHTErpajioB (¢ HaUMEHBIIMM YHCIOM ClaraeMEBIX).
Durypsl, noxazaHHkle Ha puc. 51 u 52, cocraBieHBl U3 IPAMBIX
JUHWH U YT OKPY)KHOCTEil.
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¥ Y-
B(54)
(2.3) (3.3)
A(1,2
C(4.2)
I~ 1
(1,1) (4,1)
0 } e 0 i ;
Puc. 49 Puc. 50
by

L)t (3.1)

1
-1 0 1 x

Pue. 51 Puc, 52

B samauax 3506 3512 BEIUHCIUTE HaHHBIE HHTEI‘paJILI'
4 2x Inx
3506. 1) _[dxfdy, 2) J'dx.[%dy; gy Idy _[ e*dx.
2 x 0
3507. H y¥dxdy, D — xpyr %% +3° < R.

3508. J‘J. (x +y)d.x dy, D — obnacrts, orpanmueHHad mapa6o-
5 .

namm oy =x° u y® =

2
8509. J.J-ii-dxdy, D — obnacrs, orpaEmYeRNHAA NPAMEIME

x =2, y=x uranepbosoi xy =1.

3510. H cos (x + y) dxdy, D — obnacTh, OrpaHMYEHHAS [pPH-
(A : ;
MEIME ¥ =0, y=nm m y=x.

3511. J‘J. V1~ 2% - yzdx dy, D — gerBepTh Kpyra x° + y2 <]
D ¥

JleXalas B IepPBOM KBaApanTe.

§ 2. KPATHOE WHTETPUPOBAHE 253

3512, J-J.xzyz\f'l — 2% —y®dxdy, D — obnacts, orpanmueHHas
D

. HHUel x4+ y3 =1 u ocAMH KOOPIMHAT.

3513. Haiitu cpepnree snaueHue ¢ymrmmm z=12-2x -3y B
obnacTy, orpaHudedHON npaMeiMu 12-2x -3y =0, x=0, y=0.
3514. Ha¥itu cpeiHee sHauenwe (yHRUEM 2 =2x+y B Tpe-

 yroJIbHHKe, OTPAHHYEHHOM OCSAME KOOPAUHAT ¥ NpaMoil x+y = 3.

3515. Haiitu cpexHee sHadenme GYHRUUM 2=x+6y B Tpe-

. yIONBHWKE, OTPAHHIEHHOM NPAMBIMA § =%, y =5x mw x=1.

3516. Halitu cpemHee 3HaueHHWe (QYHKIUH 2 = \/R?‘ S y2

.~ B Kpyre g+ y2 SR,

TpoviHOW MHTErpan

B zamauax 3517—3524 BBIYMCIUTE HHTEIPAJIBI:
c

3517. jdxj' dy_T dz. 3518. J' dxj' dyj (c+y+2)dz.
0% B0 S DHItE0" 150 !

a ARt
3520. j del dy I x%y’zdz.
0o 0

a X ¥
3519. Idxf dy J' xyzdz.

Ty e

T dy I In(zo%-y) dz.

xex+ye

(S

3521. eJ: dx

3522, J'J-J.( dxdy di Q - obnacTh, OrpaHMYEHHAS IJIOCKO-
xtytzil)

cramu x =0, y=0, z=0, x+y+z=1.

3523. I”xy dxdydz, Q — obractb, OTPAHHYEHHAS THUIEPOO-
Q

JIMYeCKHM IapaboouIoM 2 = X ¥ IJIocKoeTAMH ¥ +y =1 1 2=0

E z=0).

3524, ”‘J-y cos(z+x)dxdydz, Q - obnacrs, orpaEmYeHHAS
- Q

| mmmmEApoM Y = Vx H miockoctamu y =0, z2=0u x+z= -;E
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§ 3. UnTerpans! B NOASPHbLIX, LWINHAPUYECKUX
u chepuHecKkux KoopamuHaTax '

OBOWHCOW MHTErpan

B Bagavax 3525—-3531 nmepeliTH B JBOWHOM UHTerpaje

”f(x, y)d:cdy K MOJAPHBIM KoOpAMHaTaM P W @ (X =pcosq,
D

¥ =psin@ ), ¥ pacCTABHTH IPeesIbl HHTeIPHPOBAHUA:

3525. D — kpyr: 1) x*+y°<R% 2) x* + y®<ax; 3) x* + y®<by.

3526. D — obGmacTb, OrpaHHYeHHAA OKPYKHOCTAME x2 + y2 =
=4x, x®+y? = 8x u npaMBIMU y=x un y=2x.

3527. D — obnacth, ABAAOMafCT obiell YacTh ABYX KDPYTOB
x2+y2 fax u x2+y2 < by.

3528. D — obnacTh, orpaHMYeHHAas HPAMBIMEH Yy =%, y=0 u
xr=1.

3529. D — MeHbIuilt U3 ABYX CErMEHTOB, HA KOTOphle IPAMAS
X+ Yy = 2 paccexaeT Kpyr x% + y2 <4.

3530. D — BHYTDPeHHAA YacTh IIPABOH IeTJHM JeMHHCKaThl Bep-

2

HYJIH (x2 + yz) - az(xz - yz).

3531. D — obnacrs, onpefeliennas HepaBeHcrsamu x>0, y=0,

3

(x2 + yz) < 4a2x2y2

B samauax 8532-3535 pgBoiimnie WHTerpaisl mpeobpazoBaTh
K IOJSADPHLIM KOOp,I[HHaTaM:

3532. jdx Rj f(x, y)dy. 3533. T dy ZRT fy(x, y)dx.

R/2 0
R Jﬂ
3584. [dx | 7ot +y
0 0
rVLR? fe
3535 _[ def f dy + ]1 dx f(i)dy
& ¢ R+ R? 0
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B sagauax 3536-3540 ¢ moMoOI[bI0 Mepexoja K MONAPHBIM KO-
OPAWHATAM BHIYHCIHTE JBOHHBIE HHTETPAbI!

fﬂz_xz

3536. de 1n(1 +x% + yz)dy.

0
; 3 1-2%y? !
3537. J‘I ———5dxdy, rne obnacTs ) omnpemeisieTca Hepa-
S 1+x%+y

pemeraMu x- +y2 <1, x>0, y20.

3538. J'[ (h-2x- 3y)dxdy, rne D — xpyr 2 +y’ < RE)

D
3539. H \}RQ — % — y*dxdy, rme D — ¥pyr 2% + 4% < Rx.
D

2
3540. ‘U arctgldxdy, rge D — wyacThs KOJBIA x2+y o Lt
X
D J_
2 2 X
+y? <9, y=-L, y<axis.
x* +y Y s Y i
3541. TTokasaTh, HCXOAA U3 FeOMeTPHYECKHX coobpaskeHui, UTO
ecny [eKAPTOBH KOODAMHATHI [peo0pasoBaTh IO dopmyIam
x =apcosy, y="bpsing (¢ m b — IIOCTOAHHBIE), TO 2JEeMEHTOM
mwromaznu oymer do = abpdpdo.

B zagauax 3542—3544, mcmosb3ys pe3yNbTAT npensiayIiei 3a-
Iauy M BHIOpDAB HONXONALIHM. obpasom a u b, npeobpasoBaTh ABOH-
HbIe WHTEerpaibl:

3542. ” f(x, y)dxdy, rme obmacts D orpammdeHa JILIHIICOM

D
2
2 -1
3543 Hf (x y)dx dy, roe D — o6acTh, OrpaHMYeHHAA JUHHEH
D

(x2+—3— =

3544, ”f (1’ - - )dx dy, tine D — uacTh BIIMITHYECKOTO

o2
:r y w x° Haip
KOJbIla, OrpAHMYEHHAA SAAUIICAMH -~2——1, +=—=1 u

b 4a®  4b®

n

JlerKamas B IepPBOM KBaJpaHTe:
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3545. BrruucuTh HHTErpan ” xydxdy, tone D — obnacre, orpa-

D
x> U2
HHUYEHHAH 3JUTHIICOM = + b—z =1 u mexamias B HepPBOM KBaLpaHTe.
3546, BerunennTs HHTETPA _”. Jxy dxdy, rae D — o6nacTh, or-
D

4
o # : x

paHuYeHHAS JTHHHel [12__5_%} = ?% M JIeXKAIIasd B [IepBOM KBaj-
pauTe.

TpoliHOW uHTErpan

B samauax 3547-3551 mepeiitu B TpoiiHoMm HHTerpaie

j”f(x, Yy, 2)dxdydz K DUIMHADUYIECKUM KOODAMHATAM PO
Q

(x=pecosQ, y=psing, 2=z ) win chepuuecKumM KOOpIHHATAM P,
8, ¢ (x=pcos@sin®, y =psin@sinG, 2z =pcosO) W paccTaBUTE
npefenskl HHTerPHPOBAHHA:

$3547. © — obnacTh, HaXONAIAACA B IIePBOM OKTAHTE H Orpa-

HUYEeHHaA LHJIHHIPOM x4 yz = R? u nmockocTAMH 2 = BN e
Yy=x | Y = x/3.

3548. Q - 06JIacTh, OrpaAHMYEHHAs HIHHIPOM €2+ y2 =2
nmockoeTh0 2 = 0 u napabonongoM z = x% 4 yQ.

3549. Q - uacrb mapa x° + y2 7 R2, Nesxanias B IePBOM
OKTAHTE.

3550. Q — uacrs mapa x° +y° +2° < R?, nesamas suyrpm
HUTHHIPA (x2 + y2)2= R?‘(a::2 4 yz) (x 2 0).

3551. Q - obmas uacTh ABYX J.ué.pma 352%-.1,12+z2 <R* u
x* + y? +(zv—R)2 SR

B sapauax 3552—-3558 BRIUMCIHTE HHTErPasBl ¢ IOMOIIBIO IIe-

pexola K LUIWHIPHYCCKAM HUIU cPepHIECKHM KOODPAWHATAM:

y

3552. j'dx _[ dyj dz. 3553 jdx
0 9 0 0

Bx—x2 a

dyj zr\/x2 +y2dz.

o 0 0
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Sl

-

R R¥—x? VR -2%—y?
3554. [ax [ oy | (2 + y?)a.
0 i

V122 . V=2
J. dy I \/xg +y2 + 2% dz.
0 0

3556. _UI (x2 - yz)dx dydz, rme obnacts L ompepensercs He-
Q

5555. j- dx
0

2
pasencTeamu z =0, r® < x% 4+ y2 +35 < BE

3557. HJ.—M, rae Q@ - map x®+y+2° <1.
Q

V22 iy?e(z-2)
3558. J:”—ﬂLz?_, rge £ - wuaMHEAP x2+y251,
: o Va2 +y2+(z-2)

-1<x<1.

§ 4. NpuMmeHeHue JBOWHbIX
M TPOMHLIX UHTErpasnos

Obvem Tena. |

B zagauax 3559-3596 mailiTi NBOHHBEIM HHTErDHPOBAHHEM OOB-
eMBl Tell, OrPAHWYEHHEIX NAHHBIMA TOBEPXHOCTAMH (BXONANIWE B
YCJIOBHSA 3a/[a4 NAPaMeTPhl CUNUTAIOTCA IMOJNOMKUTEILHBIMHE):

3559. IlnockoersiMu KOOPAMHAT, MIOCKOCTAMH ¥ =4 u y=4 u

TapaboIonAOM Bpatienua 2z = x> +y° +1.

3560. TIIoCKOCTAMY KOODAMHAT, IJIOCKOCTAMH X =a H y=>b

2 2
M BIITHIITHYECKUM HapabonongoMm 2z = 3‘"—; + g}'

3561. IlnockocTsio f«r

o

+-§-= 1 ¥ KOOpIWHATHBIMH ILIOCKO-
cTamue (mupamMumga).

3562. Ilnockocramu y =0, 2=0, 8x+y=6, 8x+2y=12 u
oy =10.

3563. IapaGoonioM BPAIEHUS Z = X +y>, KOODAHHATHBIMA

MJIOCKOCTAMH H TIJIOCKOCTBI0 x +y = 1.
9-—-1489
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3564, IlapaGosongoM BpaIleHHA 2 = x2 + yz ¥ TJIOCKOCTAMH
2=0, y=1, y=2x u y=6-x.

3565. Huhnﬁnpamn Y= \/;, Y= 2Jx u maockocrsMu 2z =0
" x+2=6

3566. HoopauHATHBLIMH IIJIOCKOCTSAMH, IJIOCKOCTBIO 2x + 3y —

2

-12=0 u UHANHIPOM Z = _yz_

3567. IMumuugpom z =9 - y2, KOOPAUHATHEIMH TIJIOCKOCTAMHA
¥ mrockocTeio 3% +4y =12 (y = 0). '

3568. ITmmmuipoM 2z =4 —x°, KOOPAMHATHEIMH ILIOCKOCTSMHU
u mrocKoeTsio 2% +y =4 (x> 0).

3569. ITunuazpom 2y2 = X%, IIJOCKOCTAMH %ﬁ-

z2=0;
3570. KpyrasM MUIHHAPOM pajguyca I', 0ChH0 KOTOPOIO CIIYKHT
OCh OpAMHAT, KOODAUHATHBLIMH ILJIOCKOCTAMH #  IJIOCKOCTBIO

24 Lo
r a

o |

+2=1 m
4

3571. DaIUITHYECKHEM IHINHIPOM ”;—:-% yz =1, NII0CKOCTAMH
z2=12-8x -4y u z2=1.
3572, IInnunapamu %+ y2 ='R*'n x% + 2% = R?,

(]

3573. Iunuuapamn 2 =4 - y°, y= "7 I IJIocKocThio 2 = 0.

! _
3574. Humuugpamu x° +y% = R?, z= “= u muockoersio z =0
a

(x=0).

3575. I'mnepbonnueckum mapabojougom 2 = x? - yz H IIJIOCKO-
cramu 2 =0, x=8. _ ,

3576. I'mmepbonmueckum napabonougoM 2 = Xy, UIUIHHZPOM
y:\/; u njockoersivE x +y =2, y=0m z=0.

3577. IlapabosougoM 2 = x2 + y2 , NHJIUHAPOM Y = % u mioe-

xocramu y=1 1 2=0.

2 2
3578. DnIUNTHYECKUM DUIMHAPOM o + £- =1 M miockocTAMH
a

c?

y-:%x, y=0mnm 2=0 (xZO).

3
H
i
¢
5
A
| B

A4
B
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Puec. 53 Puc. 54
a%—x2 4y’
35879. ITapabGosoumoM 2 = ————— | IJI0CKocTRIO 2 = 0.
3580. LlmnmuugpaMu y=e*, y=e*, z=e’-y*> n miocko-

crpio 2 = 0.

8581. Mumuagpamu y = Inx n y = In® x n nrockoersivMm z = 0
ny+z=1.

3582%,. Muausgpavmu 2 =Inx u z =Iny u muockoctamu z = 0
ux+y=2e (le).

(:c+y]2

4
(mapabonuuecknil UUAMHIP, o6pasyooline KOTOPOTO MAPAJJIeIbHBI

npamoit x -y =0, z=0)u nrockocrsio 2 =0 (OSxSn,yZO).

3583. IlununapaMu y =x+sinx, y=x-sinx u z=

3684. HornuecKol MOBEeDPXHOCTBHIO 2% = xy (puec. 53), DUIWEB-
xpom vx + JE =1 u nnocrocThio 2z = 0. '
3585. Kommueckolt mosepxHoctsio 4y° = x(2-2) (mapabon-
gecKHil Kouye, puc. 54) u muockocramMu 2=0 w x+2z = 2.
3586. IloBepxHOCTB 2 = COSXCOSy ™ miuockocTamu x =0,
g =0, 2=0 u x+y=-;i.

3587. Ilunumgpom x° + yz =

2=ty +10.

miIockoeTAMHE 2=0 =

3588. Iununzpom x% + y2 = 2x, naockoctamMy Z2x—z=0 u
4x-2=0.

Qe



260 . Xll. MHOMOMEPHbBIE UHTEMPATIbl U KPATHOE UHTEMPUPOBAHWE

3589. ITunuazpom 22+ y2 =R?, napabojyiougom Rz = 2R? +

+x 4+ y2 u nyockocThio 2 = 0.

x2+y

3590. ITunungpom x° +y? = 20x, mapaBonongoM z = 2

u
miockocTsI0 2z = 0.

3591. Chepoit x2 +y2 +22 = a® u mwmungpom x2 +y° = ax.
(Sa,uaﬁa Buguanu.)

3592, TunepbonnyeckuM napaboIonIoM z=£ay—, OIHJIUHIPOM

x? + y2 = @x ¥ mIocKocTslw z = 0 (x >0,y = 0).
3593. IunuugpamMu x> +y2 =x u x* +y2 = 2x, mnapabonou-
mom 2z = x° +y® u mnockocraMu x+y =0, x-y=0mu z=0.
3594. Iumuagpamu x° + yz =2, x2+ y2 =2y H TIOCKOCTA-

Mu z2=x+2 uz=0.

2

3595. Koumueckoil MOBEPXHOCTBLIO 2 = XYy H IHIHHIAPOM

2
(x2+y2) = 2xy (xZO,yZO,zzo).

3596. TemukoumoM («BHHTOBAA JECTHUIA») 2 = karctg%, IH-

JTHHEPOM £t yz = R? u nnockocrsamu x=0 um z=0 (x =0,
y = 0).

Mnowapnb NNockoW GUrypsl

B sagauax 3597-3608 HaiiTh ,z:BonHmM UHTErpUpOBAHMEM IIJIO-
many YKasaHHbIX obyacreii:
. 3597. Ob6macru, orpanmdyeHHoii npameiMa x =0, y=0,

e L
3598. OGnacTh, OrpaHMYeHHONW NPAMBIMH Y =X, ¥ =bx,
x=1,

3599. ObnacTn, OI‘paHquHHOH QILIIATICOM x—z + '1;—2-: 15
a

3600. OGunactu, sakimiodueHHON MexAy mapabosoit y =

2
by
a@

opaMol y = %x.

-
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3601. Obnacru, orpapudeHHON mapabonamm y = J; S li= 2«/;
H npamoit x =4. ;

2
3602*, O61acTy, OrpaHNYeHHON NHHIEH (x2 - y2) = 2ax®.

3

3608. O6nacru, orpanudYeHHol THHAEH (xz +y%) =2t 4+

3604. Obnacru, orpanudeHHON THHTET (x2 Ryt )2 = 24® (x2 = yz)
(memuuckara Beprynnn).

3605. O6mactn, orpammuerHOH nmHMed x° +y° = 2xy, nexa-
mieif B MepBOM KBampaHTe (IeTid).

3606. O61acTu, oTpaEHYEHHOH NUHMEH (x + y)a = xy, Jexaiien

B II€PBOM KBajapanTe (meTis).

i ! 5
3607. O6nacTH, orpaHHYeHHON JIHHHER (x+ y) = xzyz, JIesKa-

nieif B mepBoM KBajapaHTe (meTis).
. 3608%*. QbnacTn, orpasMYeIHON TUHUEH

! y? 2 xy £ 'y'z 2 Kyt
e | e e el Aoy || A A SR LR
O6bvem Tena. |l

B zajauax 3609-3625 BRIYMCINTEL TPOMHEIM HHTETPHPOBAHHEM
00BEMEI TeJI, OTPAHMYEHHBIX NAHHLIMH MOBEPXHOCTAMH (BXOAALIUE
B yCJIOBHSA 38789 IaPaMETPEl CUNTAIOTCH IIOJIOMKUTEILHEIMY):

3609. IlmmuugpaMu 2=4-y°> u z=y° +2 U MmIOCKOCTAMH
X=-1n x=2.
 8610. Mapabonougamu 2z = x> +y> u z= x? + 2_y2 7 TJIOCKO-
cEaMU Y=, = 2w =1

3611. Tapaboxoumamu 2z = x> +y°> u z=2x%+2y°, uumms-
APOM ¥ = x° I IJIOCKOCTBIO Y = X, :
3612. Iunungpamu z=In(x+2) u z=

Mt x=0, x+y=2mx-y=2,

In (6 - x) m nmockocrs-

3613%. IlapaGomoumom (x — 1)2 +y? =2z um mmockocTeIO 2x +
+z =2.

3614*. IlapaGosouiom 2z = x° + y2 U MIJTOCKOCTBIO 2 = X + Y.
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3615*. Cepoit x> +y° + 2% = 4 u napabonongom x> +y° = 3z.

3616. Coepoit x° + y2 +2% = R? H mapaboronmoM 22+ y2 =
=R(R-2z) (220).

3617. Iapa6onongom z = x° + y° u KoHycom 2° = xy.

3618. Coepoit x+y%+22 =4Rz-3R?® u womycom z°=

=4 (x2 i y2) (uMeeTcs B BUAY YACTh IIapa, JIeXKAllas BHYTPH KOHyca).
2 2
3619%, (x2 + y2 + zg) =a’x. 3620. (xz Tyt 22) =axyz.

6_2

3 i J\8

3621. (x2+y2+22) =a%z*. 3622 (x‘2+y2+zz) - %
2
=a2(x2+y2) .

2
3624. (x2 +y2) +24 = a%z.

3
3623. (x2 +y%+ 22)

2

3625. x2+y2+22=1, x2+y2+22=16, 22=224+4% x=0,

y=0, 2=0 (x20,y20,220)

Mnowapb NOBEPXHOCTW
3626. BerumenuTh miomagk Toi wacTH miockoerd 6x + 3y +
+2z = 12, KoTopas 3axAOUEHA B [IePBOM OKTAHTe.

8627. BEIYHCANTE TJIONIALL TOH 9ACTH IMOBEPXHOCTH 2° = 2xy,

KoTOpas HAXOQUTCH HAL IPAMOYTOJBHUKOM, JIEMKAIIUM B IJIOCKOCTH
2z =0 u orparwueHHEIM OpaMeiME x =0, y=0, x=8, y=6.

2

3628. Haiitm niomiafs 4acTH XoHyca 2° = %2+ y2, JTeXAaIIyIo

HaJ INOCKOCThI0 OXxy U OTCeYeHHYIO TIJIOCKOCTRIO Z = JE (% + 1).

B sagagax 3629-3639 maliTu mioniaay yKa3aHHBIX UacTell TaH-
HEIX TIOBepXHOCTeil:

3629. Yactu z° = 2% + y®, BeIpesanHOlM uﬂﬂﬁﬁﬂpom 22 =2py.

3630. Yactu y2 +2% =22 , Jle)Ramieil BHYTpH IHIWHIPA
22 +y? = R2.

3631. Yactu y2 +2° = x°, Brpesanmoli mummEApOM X% —y® =

= a® u mnockocTAMH y=bmy=->b.
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8632. Yactu 2° =4x, BhipesaHHON NMIHHAPOM y?=4x nm
TIIOCKOCTRIO & = 1.

3633. Yacru z = Xy, BEIPE3aHHOM IMIMHADPOM x? 4 y2 = R%.

3634. Yacts 22=x>+y?, BHpesaHHON  HIEIMHZPOM
22 +y? =1.
3635. Yact:m x>+ yof +2% =a?, BEIDEBAHHON HUIAMHIPOM

:3«:2+y2 = R? (RSa).
3636. Yacrm x%+ y2 +2% =R?, BoipesamHOH MIMHIPOM
x* +y® = Rx.

3637. Yactu x° + y2 +22 = R%, BEIPE3AHHON IIOBEPXHOCTHIO
2
(:c2 +y2) = Jﬁtz(:ac:2 —yz).

X+ "
3638. Yactm z=— yz’ BLIPE3AHHON  IIOBEPXHOCTAMH
%4y S

x?+y? =1, x* +y® =4 n nexmameit B mepBOM OKTaHTe.

2

: 2 s
3639. YacTu (x cos . + ysin oc) + 2% = a?, nesawedi B mepBoM

OKTaHTe (a < %)
3640*%. BroluMcnuThe IIOMIALL YaACTH SeMHOH IIOBEPXHOCTH
(cuuTas ee cepudeckoit npu paguyce R = 6400 kM), 3aK/IIOUEHHOH
Mexxny Mepuaumanamu @ = 80°, ¢ = 60° u mapamnenamu 0 = 45° u
6 =60°. :
3641. BrluMCIUThL IMOJHYI0 IIOBEPXHOCTH Teja, OrPAHHYEHHOIO
cdepoit x% + y2 + 2% = 8a® n mapaGononaom x? +y? = 2az (z 2 0).

3642, Ocn ABYX OJZMHAKOBBIX HHJIMHADPOE paxmyca R mepeceka-
I0TcH ON NpsaMbIM yruoM. HaiiTy miomans 4acTH TOBEPXHOCTH
ONHOIO U3 IHIWHIPOB, Jiexaleil B JpyroM.

MoMeHTBl M LEHTpP Macc

B zagauax 3643—3646 maiiTH ABOIHBIM MHTerpHMpPOBAHHEM CTATH-
YecKHe MOMEHTHI OHOPOIHAIX MIOCKUX (Guryp (mrorHocTs y = 1):

3643. IIpAMOYTOIBLHUKA CO CTOPOHAMH ¢ ¥ & OTHOCHTEIBHO CTO-
POHEI a.

-3644. Tlonyxpyra paguyca R OTHOCHTENBHO JUaMeTpa.

3645, Kpyra paguyca R oTHOCHTeIBHO KacaTeIbHOM.
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3646. IIpaBunpHOTO IIECTHYTOJBPHHKA CO CTOPOHOW @ OTHOCH-
TeJIbHO CTOPOHBI.

3647. lokasaTh, UTO CTATHYECKUN MOMEHT TPEYTOJBHUKA C OC-
HOBAHWEM ¢ OTHOCHTENBHO 3HTOTO OCHOBAHHMSA 3ABHCHT TONBKO OT
BBICOTHI TPEYTOJIbHUKA.

B zamauax 3648-3652 maiiTu ABOWHBIM HWHTEeTPHPOBAHHEM IIeH-
TPBI Macc OJfHOPOJHBIX ILIOCKUX uryp:

3648. Durypri, orpaHnuYeHHOM BepXHeH IIOJIOBHHON 3JIIHIICA,
onupalomeics Ha GOABIIVIO OCh.

3649. Durypsl, orpaEndeHHON cHHyconAOoR ¥ = sinx, ochio Ox

U OpAMOR % = %.

3650. Kpyroporo cexkTopa, COOTBETCTBYIOIIEro LEHTPAJILHOMY
yriy o (paguyc kpyra R).

3651. Kpyrosoro cermeHTa, COOTBETCTBYIONEro MEHTPANLHOMY
yroy o (paguyc Kpyra R).

3652, Ourypsi, orpanudeHHoll saMkHyToR mumEel yZ = x% - x
(x = 0).

B sapauax 3653—-3659 maliTH MOMEHTHl WHEPIHH OZHODPOZHBIX
miocKkux Guryp (mrorHoers Y =1):

3653. Kpyra pazuyca R oTHOCUTENRHO KAcATEIbHOM.

3654. Keagpara co cTOPDOHOH @ OTHOCHTEJIbHO BEDIIMHEL.

3655. daanmca ¢ TOIyocaMU @ ¥ b OTHOCUTENILHO IMEHTPA.

3656. IIpsaMOYroJbLEEKA CO CTOPDOHAMH @& B b OTHOCHTENBHO TOY-
KM IepecedyeHUs NHarcHaJei.

3657. PapHoOeIpeEHOTO TPEYTOJNBHHKA ¢ OCHOBAHWEM & W BRICO-
TOH /i OTHOCHTENBHO BePIIMHEL.

~ 3658. Kpyra paguyca R OTHOCHTeNIHLHO TOUKH, Jeamell Ha OK-

PYIKHOCTH. '

3659. CermenTa mapaboJibl ¢ XOPLOH, NePIeHANKYISPHON K OCH,
OTHOCHTEJEHO BepIIHHEI Mapaboibl (JauHa XOpALI @, ¢cTpenka» f).

3660. JokasaTs, YTO MOMEHT HHEPIIHH KPYTOBOTO KOJIbIA OTHO-
CHTeNLHO IEeHTPA B JABa pasa GoJblle MOMEHTA HHeDPIHH OTHOCH-
TenbHO J000H 0CH, MPOXOoAAIleil Yepes NEeHTP KOJbIA M JeKaleil B
ero IJIOCKOCTH. ¥

3661. loxazarh, 94TO CyMMA MOMEHTOB WHEDPIHUU IIOCKOH (QHTY-
pel F oTHocHTeNbHO JN060# Napel B3aWMHO NepPHeHIUKYIAPHEIX
ocel, JeKAMNX B OLHOH IJIOCKOCTH ¢ 3ToH GUrypod ¥ NPOXOAAIIMX
Yyepes HeNOABHKHEYI0 Touky O, ecTh BeIMUMHA [IOCTOAHHAN.

3
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3662%, IToxasars, 4TO MOMEHT WHEPLHH MJIOCKOH (DUTYDBI OTHOCH-
TeJIbHO KAKOW-HEOYML OCH paBeH Md* + 1 .» Tme M — macca, pacmpe-

nejienHasi Ha durype, d — pacc'roaﬁne OT OCH J0 IeHTpa Mace (QPUIypsl,
a I, — MOMEHT MHEPHMH OTHOCHTEJLHO OCH, NAPAJUIEJNbHON TAaHHOH H
npoxopsAmeil yepes meHTp Mace urypsl (teopema Ilteiinepa).

B zamauvax 3663—3665 HaliTu cTaTHYecKHe MOMEHTBHI OJHOPOI-
HBIX TeJ (myioTHoCTs Y =1):

3663. IIpaMoyroasHOro napajielelnIesa c peﬁpamn a, buc
OTHOCHUTEJIEHO ero I‘paHEPI

3664. TIpamoro Kpyrioro Konyca (paguyc oCHOBaHHA R, BEICOTA
H) oTHOCHTENRHO IJIOCKOCTH, HPOXOAHIIE uepes BepHIMHY mapaj-
JIeJIBHO OCHOBAHUI.

3665. Tena, OrpaHNMUYEHHOTO BJJIHICOHAOM

miockocThio OXxy, OTHOCHTEARHO BTOH IIOCKOCTH..

B samauax 3666—3672 maiiTm IeHTPHI Macc OJHOPOAHBIX Tel,
OTPAHNYEHHBIX JAHHBIMA IOBEPXHOCTSMI!

3666. Ilnockocramm x=0, y=0, z=0, x=2, y=4 n
x+y+z=28 (ycedenuslil napanienenuien).

[ 2 2 -)
3667. dununcoumgom *- -+ —Z? +£-=1 U KOODAMHATHBIMHA ILIOC-
f a” ¢

KoCTAME (HMeeTcH B BHAY Tel0, PACIOJOKEHHOe B IePBOM OKTAHTE).

2
3668. IlunmugpoM 2z = Y u nnockoeramm x =0, y=0,

2
z2=0 1 2x+38y~12=0.

3669. ITununarpamu Ui Jx, Y= 2«./; u nnockocraMu 2 =0 u

x+z2=6.
2242

YR cchepoit %2 + y2 +2% = 3q®

3670. IlapabomoumoM 2 =
(z=0).

3671. Chepoit %2+ y2 +22 = R? u xomycom ztgo = %2+ 92
(mmapogoii cekTop).

3672. (x2 A y2 h r2)2 =z,

B sagmauax 8673—-3674 maiiTi NeHTDPHI Macc OJHOPOAHBIX IIO-
BepXHOCTeIl:
3673. YacTu chepsl, 3aKJOUYEHHON B II€PBOM OKTAHTE.
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3674. Yactu mapabosoupga x% + yz = 22z, oTcedeHHON MJIOCKO-
CTRIOV 2 =1 '

B samauax 3675-3680 mHafiTm MOMEHTH MHEPIHH OIHODOIHBIX
TeJ ¢ Maccoii, paBHoit M.

8675. IIpaAMOyrosHOrO mapaielennnesa ¢ pebpaMu @, b u ¢
OTHOCHUTEJIBHO KayKI0oro U3 pebep M OTHOCHTENLHO LEHTpa Mace.

3676. Illapa paguyca R OTHOCHTENLHO KAcaTeJbHOM TpAMOil.

2

2 2
36%77. Onauncounna x—2+Z—9+ 2—2 =1 oTHOCHTENBHO KaMIOH H3
a & c

TpPeX ero ocei.

3678, Ilpamoro kpyrioro nunuugpa (paguyc ocHoBanus R, BEI-
cora H) OTHOCHTEJBHO AMAMETPA OCHOBAHUA W OTHOCHTENLHO dHa-
MeTpa ero cpegHero ceueHus,

3679. Ilonoro miapa BHeliHero paguyca R, BHYTPeHHEro r OTHO-
CHTEJIEHO THaMeTpa.

3680. IlapaGosompga Bpamenus (pagmyc ocHoBauus R, BEICOTa
H) OTHOCHTeTBHO OCH, IIPOXOAALIeil Uepes ero IeHTpP Macc IIepIeH-
AUKYIADHO K OCH BPAIIeHus (JKBATOPHANLHBIN MOMEHT).

B zagauax 3681-3683 BRIUMCINTE MOMEHTEI HHEPIUH VEKAZAHHEIX
qacTeil OMHOPOAHEIX TTOBepXHOCTel (Macea ka0l uacTu pasua M):

3681. BoroBoll moBepxHocTH UMIMHAPa (paguyc ocHoBaHuA R,
BhICOTA H) OTHOCHTENBHO OCH, IPOXOAAIIeil Yepes ero LeHTp Macc |
NepneHIUuKYNAPHON K COM IUIMHIDA.

3682. YacTu napabosonga 2%+ y2 = 2¢z, orceyeHHOH ILJIOCKO-
CTBI 2 = ¢, OoTHocuTeasHO ocm Oz.

3683. DoKOBOH NMOBEPXHOCTH YCEUeHHOro KoHyca (pPaguychl oc-
HOoBaHu# R u r, BeicoTa H) OTHOCHTENLHO €TI0 OCH.

PasHble 3agaym

3684. Haifitn Maccy KBagpaTHOH NJIacTHHKX CO CTOpoHO# 2a,
ecjl¥ ILJIOTHOCTE MaTepHasya MJIACTHHKH NpPONOPIHOHANEHA KBaJgpaTy
PACCTOAHUS OT TOUKM IlepeceueHUs THArOHANEH U Ha yIjlax KBajapa-
Ta PaBHA eIHHHUILE. ]

3685. II1ockoe KOMBIO OrPAHWYEHO ABYMS KOHIEHTPHYECKHMH
OKDYIKHOCTAMM, PAIHyCLI KOTOPHIX PaBHEl R U 7 '(R > r). 3Hasa, 4To

IJIOTHOCTHL MAaTepHaja o0paTHO IPONOPIIMOHANBHA PACCTOAHHIO OT
LleHTPa OKPYMHOCTeH, HAHTH Maccy Koabla. [LIOTHOCTE HA OKDYIK-
HOCTH BHYTPEHHEero Kpyra paBHa eIHHUILE. ; ¥
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3686. Ha ¢urype, orpaHMYeHHON 9JLIMIICOM ¢ HOJXYOCAMHE & U b,
pacipezieseHa Macca TAK, YTO IJIOTHOCTH €€ IPOMOPLIMOHAIBHA Pac-
CTOAHUI OT GOJIBIION OCH, MPHUYEeM HA eIWHHIe PACCTOSHUS OT DTOMH
ocu oHa paBHa Y. HaiiTu Bcio macey.

3687. Temo, orpaHHUYeHO ABYMSA KOHIEHTPHUYECKHMH IIADOBBIMH
IOBEPXHOCTAMH, DAJNyChl KOTOPHIX paBHEl R u 7 (R>r). 3Has,

UTO IMJIOTHOCTE MaTepuaJa OGPaTHO HpOHOpHI/IOHﬂJILHa PaccTOAHHIO
OT TmeHTpa cdep U Ha PACCTOSAHUM, PABHOM eJHHKIle, paBHA Y, HaliTh
BCIO Maccy TeJa.

3688. BriunenuTh Maccy Teja, OrPAHHYEHHOIO IIPAMBIM Kpyr-
JBIM IHJAHHAPOM pazuyca R u BbicoThl H, ecnu ero mJIOTHOCTH B
060 TOUKe YHCIEHHO PABHA KBAAPATY DPACCTOFHUSA 9TOH TOUKH OT
LeHTPa OCHOBAHMS IHINHIPA.

3689*. BriumenuTes Maccy Tela, OIPAHHUEHHOTO KPYIILIM KOHY-
COM, BEICOTA KOTOPOTO PaBHA /A, a YroJl MeyKAy Ochio M obpasyioiiei
PaBeH ¢, €CNM MJIOTHOCTH NPOINOPIHMOHAILHA M- CTENeHH pPaccTofd-
HUA OT IJIOCKOCTH, MPOBeIeHHOH dYepes3 BepIIMHY KOHyca IIapaj-
JIeJILHO OCHOBAHWIO, TIPHYeM Ha eIHHHIE PacCTOSHHUS OHA paBHA Y
(n>0).

3690. Hailitu maccy mapa pamgmyca R, ecld IIOTHOCTB IIPOMOP-
NUOHATbHA KyOy PACCTOAHHA OT IEeHTpPa M Ha eIUHUIE PAcCTOAHUA
paBHa Y.

3691. BrIumcauTh Maccy Teja, OrPAHHYEHHOTO HapabosIouIoM

x® +y® =2az u cdepoit x+y*+2%=8a® (2>0), ecrn muor-
HOCTE B KayKZI0lf TOYKe pAaBHA CYMMe KBAZPATOB KOODZLHMHAT.
3692*. IlmoTHOCTEH HIApA x4 y2 + 2% £ 2Rz B n1060# ero TouKe

YMCJEeHHO PaBHA KBAAPATY PACCTOSHHA BTOX TOYKH OT HAUAIA KO-
opmuHatT. HaliTi KOOPAHHATE] HeHTPpA Mace Iapa.
3693*%. Hamru craTuyecKuil MOMeHT oOImel UYacTH III&POB

2
X +y2 +22<R® u x* +y2 +2z° <2Rz OTHOCHTEJABHO MJIOCKOCTH

Oxy. IlnoTHOCT B J1000if TOUKe Tela YHCIEHHO DAaBHA PACCTOAHHIO
BTOM TouKH OT maockoctu xO0y.
3694*. IToxasaTs, YTO MOMEHT MHEPLUU Tejla OTHOCHTEIBHO Ka-

Koi-nmubo ocu paBeH Md*+1 ¢» Tme M — macca Tena, d — paccros-
HHe OT OCH JO LeHTpa Mace Tena, a I, — MOMEHT MHEPUIHH OTHOCH-

TeJRHO OCH, MNApAdAeNnbHON NaHHON M IPOXOoXAlleil 4Wepes IeHTP
mace Tena (Teopema IllTeiinepa; cp. ¢ sanaueii 3662).
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OcHOBBEIBASICE HA 3aKOHE BCOMHPHOIO TAroreHnsa HbpoToHa (cM.
yKasaHHe nepej samadeii 2670), permuts sazaun 3695—-3698.

3695. [Tan ogHOpoXHEIH Imap paguyca R ¢ mioTHocTso Y. BEI-
9HCAHATDL CHIY, C KOTOpOW OH IPHUTATHRAET MATEPHATBHYH TOUKY
MaccEHl m, HAaXOoZAmyiocs Ha paccrosnuu a (a > R) or ero menTpa.

Y6equThes, UTO CHIA B3aMUMOjeMcTBHSA TAKOBa, KAK ecim OBl BcA
Macca Iapa GbLIA COCPelOTONeHa B ero LeHTPe.

3696*. IloxazaTh, UYTO HBIOTOHOBA CHJA B3aHNMOTelCTBUS MOMKIY
JIBYMS OZHOPOZHLIMH LIapaM¥ TaKOBA, KAK eClH Obl Macchkl 1IApOB

§ 5. HECOBCTBEHHBIE MHTEMPASIB! - 569

a) OcHoBaHHe TPeYTONBHUKA JIGYKUT HA TIOBEPXHOCTH SKUAKOCTH?

6) BeplimmHA Je/KWT HA TOBEPXHOCTH, & OCHOBAHHE IIAPAJITIeNb-
HO eit?

3701. Haiitx meHTp AaBieHHS (PUTYPHI, OTPAHMYEHHON 3JIJIMII-
coM-cC moJyocAMH @ U b (a> b), IPH YCJIOBHU, 4TO OONbINAs U3
oceil TepHeHAHKYNSAPHA K IOBEPXHOCTH KMIKOCTH U BepXHMI KO-
Hell 9TOH OCH HAXORUTCH HA PACCTOAHHH A OT MOBEPXHOCTH.
¥ 3702*%. [okasaTh, 4TO ZaBJIeHHE JKHAKOCTH HA IJIOCKYH MJIO-
. majKy, TPOM3BOJBHBIM 06pasoM [OIPYMeHHVIO B JKUAKOCTh, PABHO

bBLIK cocpefoTOYEHEl B UX IEeHTPax. ‘ fJ Becy MUJIHHAPHYECKOro crosiba dToil HUJKOCTH, Hago,u:ﬁmeroca HaJ
8697. [lan neommopomHEIHA cmromuoi map x2 +y® +2° < R? ¢ ' mIomAzKOMH, NPW YCJIOBMH, UTO OHA JIEHUT FOPHIOHTANLHO HA IIIY-
i o - OmWHe cBoero IeHTpa Macc.

TIIJIOTHOCTHIO, MEHHAIOMeHCcA 0 3aK0oHY ¥ = Az”. BBIUHMCHUTL cuay, C ;“‘

KOTOpOfl OH IPHTATHEAET 'MATEPHANBLHYI TOUKY C MACCOH 771, €cJH | § 5. Heco6cTBEeHHbIE MHTErpanbi.

OHa HaXOJUTCs HA OCH Z M Ha paceTodnuu 2R oT meHTpa IIapa. . MHTerpansi, 3aBUcsLMe OT napameTpa

3698. aHo OogHOpOJHOE TeNo, OrpaHMUYeHHOe ABYMS KOHIIeH- L} .

TpHYeCKUMH chepaMu (mapoBoii cioit). [fokasaTs, 4To cuna mpu- ' Heco6CTBeHHble ABOMHLIE W TPOWHbLIE UHTErPankl
| :;}iii:?p?i’::; ;;3?:? IO AL B O R '1:' B samauax 3703-3711 BbItIHC:]IHTL HecobOCTBeHHBIE WHTETPAJILL
i ITeHTpOM AaBieHHA HABLIBAETCA TOUYKA NDHIOMKEHUA PaBHOTeii- B 1 yCTAHOBATE HX PACXONAMOCTE:

!"‘ CTBYIOIIEeH Bcex CHJ JABIeHWUA Ha TAHHYIO NJIOCKYH durypy (sce | - i dx dy i 6 " dxdy
|: CHIBI JABJCHUA IePHeHAAKYAAPHE K IJAOCKOCTH (HUTypsl). Ilpu | & 3703. I 1+22+y% a0t j .[ 2.2\
E OmpelesIeHNH KOOPAHHAT LEeHTpa NaBJIeHMS HCXOOAT H3 TOro, 4To | '-.h' e _,,.,_m(l+x A )
.l eTaTHIeCKHII MOMEHT DPesyIbTHPYIOmieH cHIE (T. e. NaBlIeHHS Ha % T dxdy 3706. J’ J' -l x|~ 15"drdy
'. BCIO ILNIOINANKY) OTHOCHUTENbHO Ji000# ocH paABeH CYyMMe cTaTHye- b 3705. J-J.( 2 o op’
I CKMX MOMEHTOB OTHeJBHBIX CHJ OTHOCHTENBHO Toil e ocm. Omupa- R Qllpe il i
i fiCh Ha 3TO, PeIIATh 3ajaun 3699-3701. A 7 teoiten : Vit i
| 3699. Haiitu menTp aBNeHHA NPAMOYrOJbHHKA CO CTOPOHAMHI & ¥ 3707. I I(x + y)e_(x""y Ydx dy. 3708. j Ixye Y dxdy.
T l b (a>b), v KoTOpOro GOIBIIAA CTOPOHA PACIIOIOMKEHA BIOJEL CBO- 00

+oo4oo

3709+, j J Aoty dedy

GoxHOII TOBEPXHOCTH IXKHAKOCTH, & I[JIOCKOCTh NPAMOYIOJbHUKA
IepIeHAUKYIAPHA K 9Toil moBepxHocTH. [loKasaTs, YTo MOJOMXKeHHe
[HeHTpa JABJIEeHUWs OTHOCUTENLHO NPSAMOYrOJbHHMKA He H3MeHHTCSH,

i €CHH TIOCKOCTE NPAMOYTONRHHKA OyZeT HAKIOHEHS K IOBEPXHOCTH e | 4o P {

i ] . 7 _yz 11+* 3 —y Siny o
w JKHIOKOCTH IOf YIJIOM O (a #* 0). Kax wH3MeHATCA IpegBIAyINHe e 3710%. _I.dx< etvdy. 3711%. x| xe Y
h | i 0 x ; 0 2x

B zagagax 3712—-3715 BEIACHNTH, KaKHe H3 HecOOCTBEHHEBIX HH-
HOCTH JKHAKOCTH, & Ha raybune h (ocmaancs napajijieEHOH TIo-
TerpajioR, B3ATHIX II0 KPYry pajmyca R ¢ meHTpoM B Hauaje KOOp-

I BepxHOCTH)? | )
) 3700. TpeyrofbHUK ¢ BEICOTOH /i PACIOJIOMEH B IJIOCKOCTH, Ha- g BLIAT, SRIANTOE OX O TMEMURI,
2
3712. jjln vt + yidxdy.
D

“ pesyneTaThl, ecan 00JbIIAA CTOPOHA ¢ PacIoJoKeHa He HA II0BepX-

KJIOHEHHOi MOA YIJIOM O K cBoOOAHOH moBepxHOCTH KHAKocTH. Ha

3713. J‘f dx dy.
KaKoi rirybHHe JeXKHUT MeHTD JaBJIeHHs 3TOTO TPeyroJbHNKA, eClIH: i
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3714. I“—“("z’r—l’z)dxdy. 3715. j J' cosle?+8%) o g
. ,‘(x2+y2)"“ ok x“+y*

3716. MoykHo 1 Tak BeIGpAThL UHCEJIO M, YTOOLI HecoBCTBeHHEBIH

dx d; <
HHTerpan j.'. \/.—y, PaclpoCTpaHeHHBIM Ha BCHO IIJIOCKOCTD, OBII
x -H;

CXOTAMTHMCA?
B zagauax 3717-3719 BeruMcaIUTE HecOBGCTBEHHBIE HHTEIPAJIBL:

dxdydz
s, ] [t

3717 J'J‘J‘ dxdydz
o 0 o Vrztyaf
oo foston

3719, [ [ [e

—Go—00— 00

2.2
Tt dedyde:

B zamauax 3720-3722 BRIICHHTHL, CXONATCA JHU HecoOGCTBeHHBIE
WHTEerpajsl, B3AThe Mo mapy 2 pagmyca R ¢ IeHTPOM B Hawdaje
KOOPIUHAT: '

dxdyd
e J.'U\/x +y- +zI ?ngm

3721. _m wdx dydz. 3722 J'_” — 2 gxdyde.

x*+yt e x+y+zf

3723. BriuuenuTe HWHTErpal ﬁ[ Inlx® +-y +z )dx dydz, rpe
i Q

obnacTs L - map paguyca R ¢ IIeHTPOM B Hauale KOOPAHHAT.
3724%. Briuncaurs obbeM Tejla, OTPAHHYEHHOTO IOBEPXHOCTHIO

Wttady 9
Z= (x2 - yz)e (x ) U IJI0CKOCTEI0 2z = 0.
3725. BrrumenuTh 06beM Tela, OTPAHHYEHHOTO IMOBePXHOCTBHIO

2 2, )

Z=x"y"e M myockoeTeio 2 = 0.

3726. BriuumcaurTs o006BeM Tesla, OTPAHHUEHHOTO ILIOCKOCTHIO

2 =0 u yacThI0O NOBEPXHOCTH 2 = Xe€ (x id J, Jexxameit Hajx aTolt
IJIOCKOCTHIO.

372%. Ilano omHOPOAHOE TeJIO, OTPAHUYEHHOE NPAMBIM KDYIJIBIM
yuianHApoM (pajuyc ocHoBaHMsA R, Beicora H, mioTHocTs Y). Haii-
TH CHAY, AeHCTBYIOIIVIO HA TOYKY € MACCOH /7, HaXONSALIVIOCH B
IleHTpe OCHOBAHHMA IHJIHHAPA.
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3728. [Tano OJHOPOIHOE TENO, OIPAHHYEHHOE IPAMBIM KPYIJIBIM
KoHycoM (pajgumyc ocHoBanust R, Beicora H, mnoTHocThb Y). BrIumc-

JIITE CHIY, ¢ KOTOPOH Tejo IIPHTATHBAET TOUKY MACCHL 7711, TOMe-
II[eHHYI0 B BEPIINHE KOHYCA.

3729. Ilan HeoXHOPOAHBIN CIJIOLIHONM Iap paguyca R, IIOT-
HOCTB KOTOPOTO Y CBABAHA C PACCTOAHHEM OT LEHTpa I' coOTHOILIe-

muem ¥y = a-br (a>0,b>0).
a) Hafitn xoHCTaHTEI @ W b, eclH M3BECTHO, HTO CPeNHHAA ILIOT-
HOCTD IIIapa PaBHA Y., & IJIOTHOCTH HA IOBEPXHOCTH Ilapa PaBHA Y .

6) BhIUHCINTE CHIY NPUTAMKEHWS IIapOM TOYeuHod Maccel m,
PACIIOJIOMKEHHOH Ha IOBePXHOCTH IIapa.

MHTerpans, 3apucallMe 0OT napamMmeTpa.
Mpasuno JleiwbHuua

.

8730. Haitti obnacts onpexenenus dysxnum f(x)= | —£&—
pen YHKIL f ( ) m

2n
3731, Halitu KpUBHBHY NMHHH Y = Iﬁ%da B TouKe ¢ abe-

K4
muccoit x =1.

5 1
3732. Mcronkaysa paBeHCTBO J. lfﬁx = %111 (1+ab), nomyuurs
0

nyreMm guddepeHIIHPOBAHUA 10 apaMeTpy CAeAVIOILYI0 (opMyny:

xdx 1 b
s = b) - .
v‘[(1+ax)2 a’ i (1+a ) a(l+ab)
b
3733. Ucxons H3 paBeHCTBA J. zdx
a
0

= %arctg %, BRIUHCITUTh

UHTErpa -[

4 (x2 +a2 )

3734. Mcxogss M3 pABEHCTBA I—— BBIYHCIHTE

(n — 1esoe MOJIOMKUTEILHOE UMEIIO).

s 2 +a? )
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4o
3735. BriuncanTs sHaUeHHEe WHTerpaJa J.e"’xx"“ldx' (n — me-
0

Joe TOJOMHTeNbHOe dYHuesio) npu a > 0, Haljga npenBapHTeNbLHO

+o0

I e “*dx.
0
- 8736*. Hcxogsa ns paBencTBa (cM. safauy 2318)
n/2 n/2
dx Sy = dx
= , HailTi
.‘.cr,2 cos” x+b% sin® x 2|ab|

0 (a2 cos?® x+b° sin® :z:)2
B zagauax 3737—3749 BhluMenMTh UHTETPAIBI ¢ TOMOIILIO Hudb-
depeHIIIPOBAHUA MO IAPAMETDY:.

=a.

+o2
3737. I 1-c
xe

e 9
~dx (a>-1). 8788 [l dx (a>-1).

3739, J'arctgaxd

1 2002
1 4 3740. jﬂl‘—) ax )y ( 2 1).
g xz ]__xZ X Qi = :

3742, J'l“ L (a2<1).

x\l+x

3741, f—(—jar°*g o i,

T
3743. J'M“S—x)dx (az <1).
cos x .
0
m/2
3744. [In(Lrasinz)de (o2 1),
1-asinx/sinx
+oo +oa 3
3745. Il g dx (a> 0), 3HAA, UTO je"’x dx = —I—JE
s x2 2Va
0

(@ > 0) (cm. samauy 2439).
el e 2
3746v. [ e
xz
' 0
He
8747+, [ sinbizsines g (4 ).
x
0

dx (a>0,b>());
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+oo

3748. Ie“’x Losbr-e0set .y (a > 0) .l

X
0
n/2
% 2 2 B g
3749*. |Inlg” cos” x +b” sin” x Jdx .
: .
n/2 n/2
3750. BerumceauB MWHETETpAa Im—(m—x)dx, HafiTH JT—dx
tgx g X
0 0
1
3751. HWcnonb3ysi PABEHCTEO J.x"dx = ﬁ, BBIUHCIUTL HHTE-
0
1 B -
2" —x b 2
I‘pa.JIJ. — dx (0L> } i 630 1).
A

c oo
2.2 ’
3752. Mcnonbays PpaBeHCTBO ZaIe_“ Ry — \/E (cm. samauy

oo (1 Ligd

2439), BEIUMCINTE MHTETPAT I e = —e Eiida
. 0

+oo
2
3753. M3 cooTHOUIEHUA Ie'z dz =% (unterpan IlyaccoHa)
0

400

2

BEIBECTH PABEHCTRO —}-: = —j= Ie"" “dz (x > 0) M HCIIONB30BATEL €T0
X 19 }

0
IUIS BRIUFCJICHUS MHTerPAJoB (MHTerpael audpakuun uiyu OpeHens):

2) J'cosxdx 6) Tsi_nxdx
’ ‘J;" *
0

PasHble 3apayn

3754. Iycrs ¢yaxuus f(x) HempepmisHa npu x =0 u npu
X — 4eo f( ) erpemures K KoHeuHOMy mpenmeny f(+ ). Iloxasars

npu 9THX YCIOBHAX, 4TO ecand a > 0 ub>0, To dex

[ =)-FOne °



274 1. XIl. MHOTOMEPHBIE MHTEMPASLI Y KPATHOE MHTErPUPOBAHUE

B sapauax 8755—8756 BRIYMCINTL MHTErpajbl, IOJIB3YACH pe-
3ynLTATOM 3agaun 3754:

3755, [acteralghe 5, grsg, [ dr (n>0).

0 0
3757*. Ilycrs ¢ymkuma f(x) mempépsiBHa mpH x20 m

+
H]

f(x)

—x—-dx cxoxuTes npu mobom A > 0, JloxasaTs Ip#u aTHX yecio-

i Sy

“+oo
BUAX, 4To ecyit @ >0 u b>0, To J.f(L);f@dx =it (O)In i—. (Cp.
0
c sagaveir 3754.)
B sagauwax 3758-3762 BBIUMCIMTE MHTErpasl, MONb3YACE pe-
3yJabTaTOM 3amaun 3757 (a >0,06> 0):

+ea e
=gy . —dx
3758, [ <= gy, 3759, [ msezcestx j,
- 0
oo 4o :
3760. J‘éi_mli’ifiﬁdx_ 3761. J.bsinaxr—zasinbx s
0 0 b

foo

" $hE o
3762%. f%‘—dx.
; /.
3763*, Dymxknua Jlammaca D (x) ompegenserca  Tax:

X P i
(D(x) :‘7—; j e " dt (sara dyHKuUHS urpaer GOJBIIYI0 POJbL B TEOPHH
0

BepoAaTHOCTEH). [loKaszarh COOTHOIIEHHS:

X 2.2 ' e .
Lojentt = : Al Dl
1) {cb(az)dz =l w(ax);,  2) {[1 ® (x)]dx = L.
3764*. dypruuu si(x) u ci(x) OOBIUHO ONpEeNeNsioTes TaK:
oo i

si(x)= —jﬁi;‘—tdt («mHTerpanbHEIi cumyc») m  ci(x) = —j%s—tdt

x X
(«uHTerpasbHBIN KocuHYCe» ), Jlokasars, 4To

teo )
Isinxsi (x)dx = fcosxci (x)dx = =&
0 0
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3765%*, OyrrINA. Jo(x), olpelelAeMas pABEHCTBOM

/2
Jy (x) - % J‘cos (xsin B)de,
E 0
?. HaspiRaeTcA QyHKRIUeli Beccena Hyneporo nmopsigka. Hokasats, 4To:
¢ 1) Ie’”Jo(:c)dx =L (a>0);
) 1+a®
y 0
i i [n/2 ecnma>1;
:’. 2) J‘F’i%’iJo(x)dx= arcsina, ecqm|a|<1;
‘ 'ft-‘ 0 — /2 ecau a < —1.
i; 1 oo
& 3766. [orasaTb, uTO QYHKUUSA Y = J. ;’;:2 dz yoOBIETBOPSAET
: ; 0

4 auddepeHINAIbHOMY YPABHEHUKW Yy  +y = -}c-

1
‘ n-1
i 3767*%. okasaTs, uTo GYHKUUA Y = _I.(z2 - 1) e*dz ynosne-
: -1
# TROpsAeT nudbdepennuanbHoMy ypaBHeHuw xy” +2ny’ —xy = 0.

—XZ

+oo
3768*. IloxasaThk, 9TOo (PYHKOHA Y = J.(l—eT)mdz VIOBJIETBO-
+Z
0

pseT fuddepeHnNATEHOMY ypaBHeHn0 xy” —2ny’ +xy =1.

3769%. IloxkasaTs, 4ro (GyHEIHA DBeccensi HYIEBOTO NOPSAKA
w2

Jy (x) = % J-cos (x sin 9) d0 ymoBmerBopser ITHD(EpPeHIMATBHOMY
0

VPABHEHHIO J{)’(x) + J—D:Sx—) +J, (x) = ()

1

ﬁ';




Fnaa XIlII

KPUBOJIMHEWUHBLIE UHTEIrPAJbI
M UHTETPAJLI MO NOBEPXHOCTHU

§ 1. KpuBonuHeiinbie MHTErpanbi No AJIMHE
BoivucneHne nHrterpanos
B sagauax 3770-3775 BLIYMCANTS KPHBOIHHEHHbIE HHTErPATBI:

3770. I fﬁ’ rae L — oTpe3ok OpAMOil iy = %x— 2, sarmoYeH-
«L {
HeIi Mexay Toukamu A (0, -2) u B(4,0).

3771. Ixy ds, e L — KOHTYD NpSIMOYroJbHHKA ¢ BEPIIMHAMHU
L

l-ﬂ» A(0,.0), B(4,0), C(4,2) n D(0, 2).

| 3772. Iyds, rae L — gyra mapa6oJibl y2 = 2px, OoTcedeHHAas
| L
[

| napa6osoit x° = 2py.
n
}_“jl 3773. J(xz +y2) ds, rme L — OKpyXHOCTL X =gacost,
L
y=asint.

: ke

i 3774. Ixy ds, rne L — uUeTBepTh S/MHIICA %-&% =1, newa-
4 a

oras B IIEPBOM KBaJipaHTe.

3775. _[ V2yds, rme L ~— ocmepsas Aapka  IMKJIOMIEI
L

x=a(t-sint), y=a(l-cost).
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3776. BEIYHCJIEHHA  HMHTEerpana

J'F(x_, y)ds B NOJAAPHLIX KOOpPAMHATAX, ecnd NUHHA L 3anaHa
L
ypasmenuen p =p(9) (91 <0 S 0,).

3777% Brpiumeaurs I(xh-y)ds, rme L — OKpYXHOCTB
L

BrrBectn  Qopumyny LI

x% +y® = ax.

3778. Briumcauth J.anxz --y2 ds, roe L ~ AuHEA, 3alaHHAA
i

2
ypaBHeHHEeM (x2 + y2) =a2( Rt y2) (x 22 0) (rIoIoBMHA JTEMHHCKATEL).

3779. BrraucnauTs J‘arctg%ds, rie L — yacTh companu ApXH-
L
mena p = 2¢, saKIOUeHHAH BHYTPM Kpyra paguyca B ¢ HeHTPOM B
Hauase KOOPAUHAT (B moJoce), '
S

2
zzd 5, Thoe L — IepBbIii BUTOK
x +y

3780. BrlumMcIuTh HWHTETPA I
T

BUHTOBOW JMHHH X = @cost, y=asint, z=at.

3781. BrruuciauTs Ixyz ds, Tae L — 4erBepTh OKPYKHOCTH

L
2
x®+y®+ A y2 = %—, JMekanias B TepBOM OKTAHTE.
3782. BeruHCcanuTh J- (22 - \fxz + y2]ds, rge L — mepBeiil BHTOK
i

KOHUUECKOH BUHTOBON JUHMM X =tcost, y =tsiné, z=t.

3783. BrluncauTs J‘(x+ y)ds, rae L — UeTBepTH OKPYKHOCTH
! :

2% +y® +2% = R?, y=x, mexamas B mepEOM OKTAHTE.

MpuMmeHeHWs UHTErpanos

3784. Hafitn Maccy yyacTKa AMHEM ¥ = Inx MexIy TOUKAMHU C

aBemuecaMu ¥ H X9, €cJM ILJIOTHOCTD JIMHHA B KaXKA0H ToOUKe paBHa
KBagpaTy abcmucchl TOYKH.
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3785. Haiitu Macey ydacTKa LEIHOW JIMHHH Y = ach% MEeX Iy

roukaMu ¢ abenuccamu x; =0 ® ¥, = @, eciu IIOTHOCTh JHHHH B
Kaxkjolfi ee TouKe 0OpaTHO NPONOPIUOHANLHA ODPAMHATE TOUKH,
[IPUYEeM TJIOTHOCTE B TOUKE (O, a) paBHa &.

3786. Hafitn maccy gerBepTH dinunca x = acost, y = bsint,

PACIOJIO}KEeHHOH B IIEPBOM KBaJpPAaHTE, €CJM IIJIOTHOCTh B KMo

TOYKE PABHA OPXHHATE 3TOH TOUKH.
3787. Haitm Maccy mepBOTO

X=aeost, "y =4asint, 2=bt,

BHTKA BHHTOBOMH JHHHUN

IIOTHOCTE KOTOPOil B Kasmoi
TOUKe paBHA KBaApPATY TOJSPHOTO Pajiyca dToil TOYKH.
x = e cost,

3788. HaiiTu Macey AyrH JIMHHH y = e’ sint,

z=¢' or TOYKHU, coorBercTBylomell ¢ = 0, mo mpouzBONBEHOI TOY-
KH, €CIH IIJIOTHOCTh IYIH o6paTHO MPOIOPIHOHANBHA KBAApaTy
MOJIAPHOTO PAgHyca U B TOYKE (1, 0, 1) pPaBHA eIHHHILE.

3789. Haiitu KoopAuHATB HEHTPA MAaCC INEPBOTO IONYBHTKA
BHHTOBOIl JHMHHH X =acost, Yy =asint¢, 2=>bt, cuuras nOAO0T-
HOCTbH ITOCTOAHHOH.

3790. BerumeanTs CTATHYECKHH MOMEHT IIePBOr0 BHTKA KOHHYE-
CKOM¥ BHHTOBOI JMHHUM X = {cost, y=tsint, z =1 OTHOCHTEJIbHO
minockocT Oxy, cUMTad IJOTHOCTHL IPOIOPIMOHANLHOH KBaZpary
PACCTOAHHA OT DTOH IJIOCKOCTH! P = k2’

3791. BrryucauTh MOMEHTHI MHEPLUHH IIePBOTO BUTKA BHHTOBOH

h

JAWUHUHA X = @ COSt, s

y =asint, z=--t OTHOCHTEeJbHO KOOPAMHAT-

HBIX OCeH.

B sagauax 8792-8797 BRIMMCINTE IJIOIAAH YacTeH IUIHHIPH-
YeCKHX IOBEPXHOCTeH, BaKIIYEHHEIX MEMKAY Iockocreio Oxy u
VKa3aHHBIMH IOBEPXHOCTAMM:

3792. x% +y® = R?,

2
2 X
z—R+—R

2px, z=+2px—4x®.
3794. y? =4(x-1)°; 2=2-x.

9
3795. x* +y° = 2Rz = xy.

3793. y*
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3796. x_2 -i? =1, z=kx'n 2=0 (z > 0) («uIUHEIPHYECKAS
TMOZKOBAY ).

3797y ‘\f2px, Z—yﬂx_gp

3798. BhuMcANTH ILIOIIALL IOBEPXHOCTH, KOTOPYIO BBIpe3aer
¥@ KpPyrJaoro NUAMHApPa paguyca R Takoil e IHIMHAD, €ClIH OCH
BTUX TMUAMHAPOB MePeceKaloTes I0j MPAMEIM YraoM (Cp. ¢ pelIeHH-
em zamaun 3642).

3799. Haiitu

u 2 et )
22 + y2 = Rx, sakjlOUeHHOH BHyTpH cepsl x° +y° +2° = R®.

njonalb  YacTH IIOBEPXHOCTH IMUJIHHADPAa

Cornacuo 3axoHy Buo-Capapa 5IeMeHT TOKa AedcTByeT Ha Mar-

ml sin o ds

HUTHYIO Maccy M ¢ CHJIOH, PABHOMN IO BelHYKHEe = , e I —

TOK, d§ — 9JIeMEHT ANUHEL IPOBOLHUKA, I' — PACCTOAHHNE OT dJIE€MEH-
Ta TOKA OO MATHHTHON Macchl, O — Yrosl MexAy HalpaBleHHeM
npsAMoi, coeIUHAIOMEH MarHUTHYI0 Maccy H dJeMeHT TOKa, M Ha-
IpaBIeHHeM CAMOTO djleMeHTa TOKA. JTa cijia HampaBJeHa IO HOp-
MaJIM K IJIOCKOCTH, cojepskaliell 5JeMeHT TOKA H TOUKY, B KOTOPYIO
MoMeleHa MATHHTHAS MACCA; HATPABJIEHHE CHJIbl YCTAHABIHBALTCH
npasusiom «BypaBunkas. Onupasch Ha STOT 3aKOH, PEIIATE Sajatil
3800-3805.

3800. Haiitu cmry, ¢ xoropoif Tox I B GeCKOHeTHOM NPAMOJN-
HeliHOM IIPOBOJHHKE AefcTByeT Ha TOYEUHYI0 MarHUTHYIO MAacCy 7,
HAXOLAIIYIOCH HA PACCTOSHHH ¢ OT NPOBOTHHUKA.

3801. Ilo xouTYpY, MMelomeMy (OPMY KBajgpara co CTOPOHOI &,-
reuer ToK [. C KaKol CHIOM 9TOT TOK AeHCcTByeT Ha TOYEUHYH0 Mar-
HUTHYIO Maccy m, HaXOAALIYIOCA B IeHTpe kBagpara?

3802. IToxaszaTh, uTo TOK [, TeKymHi IO Ayre JHHAM, ypaBHe-
HUe KOTOpoil B NOJNSPHBIX KOODAMHATAX HMeeT BUJ P = p((p) neit-

CTByeT Ha TOUeUHYK MATHUTHYI0 Maccy, HAXOIAHIYIOCA B IOJIOCE,

do
¢ cunoit [ = mIJ.'p—.
51
2803. C kagoii cmiolt Tok [, TeKymMil IO 3aMKHYTOMY BJJIUI-

THUECKOMY KOHTYDY, AeiicTByeT Ha TOUYEYHYIO MarHuTHYIO Maccy m,
HaxonALyoesa B doryce snannca?




|
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3804. C raxoii cunoit Tox I, TeKymuit mo GecKOHewHOMY Iapa-
GonuveckoMy KOHTYPY, HeificTByeT HAa TOYedHYI0 MATHUTHYIO Maccy
m, IOMelleHHYI0 B (okyce mapabonsl? PaceTosinne oT BepIIHHEBL 0

horyca pagao '}'22 .

3805. C xaxoii cunoft Tor I, TeKymuil 0O KPyroBOMY KOHTYDY
pamuyca R, HeiicTByeT Ha TOUEUHYI0 MATHHTHYIO Maccy m, IOMe-
IIEeHHYI0 B TOUKY P, JleKanyio Ha NepueHauKyIape, BOCCTABIEHHOM
B IeHTpPe Kpyra, Ha PACCTOAHMH /i OT miaockocT Kpyra? Ilpn xaxom
sHavueHuu R oTa cuna Oyaer naubGosblie# npu saganHoMm h?

§ 2. KpuBoauteiiHble MHTErpansl N0 KOOpAWHATAM

L
BboiuncneHuve nHtTerpanos

B samauax 3806-3821 BRIYHCANTE KPHBONUHEHHbIe HHTETPAIIEI:

3806. VJ‘xdy, tae L — KoHTYD TPeyrolpHNKa, 0OPABOBAHHOIO
L

OCAMH KOOPAHMHAT M TIpAMOI %'i’%: 1, B MONOKUTENBHOM. Ha-

TPaBiIeHHN (T. €. IPOTUB ABHIKEHHS YACOBOII CTPENKH).
3807. fxdy, rge L — oTpesok mpaMoi i"- +% =1 or TOYKH me-
. :
peceueHHs ee ¢ OCLI0 abecI(uce O TOUKM TepeceueHHA €e ¢ OCho
opxuHAaT.
3808. I(xz —y )dx, rae L — Ayra mapaGoXl y = X° OT TOuKH
I
(0, 0) 5o rouxn (2, 4).

3809. j(x2+y2)dy, rme L — KOHTYP YeTHIpeXyroNbHHUKA
z

¢ BepIIHHAMH (YKA3aHHBIMF B IOpAAKe 06X0ja) B TOUKAX A(O, 0),
B(2,0), c(4,4) u D(0, 4). |
(n, 27)
3810. —xcosydx +ysinxdy BHois OTPe3Ka, COETHHSIO-
(0,0) '
mrero Touxwm (0, 0) u (m, 27).
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(L1)
3811. Ixydx +(y —x)dy Bmons muEmm 1) y=x, 2) y= il
o)

3) yzzx, 4) y=x3.
(1,1) .
3812. -|.2xydx+x2dy Booas gumaum 1) y=x2, 2) y=x",

- (©0,0)
Y y=x>, 4 ¢ =x.

3813. j ydx + xdy, tae L — 4eTBepTh OKPY:KHOCTH ¥ = Rcost,
L

y=Rsint or ¢, =0 no ty = 7.

.3814. J.ydx—xdy, rge L — snnune x =acost, y=bsint,

L
npobferaeMuiil B HONOKUTEALHOM HATPABASHNN.
2 2
—-x°d g
3815. I%—z—y, rge L — DONYOKDY:KHOCTH X = @cOSt, .
x4y
L

y = bsint ot t; = 0 mo &y = m.

3816. I(Qd —y)dx - (@ - y)dy, tae L — mepsaa (oT Hauana Ko-
"

OpAMHAT) apKa MUKIOWABl X = a4 (t - sin t), y=a (1 - cost).

alas Aka
3817. J‘M

5 >
L x3+y®

3
rge L — uerBepTh acrpomphl x = Rcos® i,

y=R sin® ¢ or Touxu (R s 0) 0 TOUKK (O i R).

3818. Ix dx +ydy + (x + y — 1)dz, rae L — orpesox mpsamoli or
4 :
TQUKHA (1 ek 1) KO TOUKK (2 iy 4).

3819. Iyz dx +zxdy + xydz, roe L — pyra BHHTOBOW NAHUM
L

x = Rcost, y= Rsint, = % OT TOUKH TIepecedeHus JNUEUHU C

nnockoeTsy z =0 OO TOYKH ee lepeceyeHHd ¢ NMIOCKOCTBIO 2 = a.
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(4,4,4)
xdx+ydy+zdz

. 3820. BAONL MPAMOH JINHUH.

220
®1,1) Jx +Y 2zt —x=-y+22

3821. J‘yzdx + zzdy + xzdz, roe L — nurus nepedeqeﬂﬂa ce-
L
pot x?+y?+2% = R® w mmmmmppa x%+y =Rx (R>0,z22 0),

o6xoAuMas NIPU MHTEIPUPOBAHUM NPOTHB UACOBOH CTDENKM, ecJu
CMOTpeTh 13 Hayala KOOPIMHAT.

®Dopmyna FpuHa

B sajauax 8822-3823 kpuBonuMHelHble HHTErPANELI II0 3aMKHY-
THIM KOHTYpaM L, B3ATHIe B NONOKHMTEIBHOM HANDABJIEHUH, TIPe0d-
pasoBaTh B ABOIHBIE MHTETPAJEL o 06JlacTAM, OTPAHWYEHHBIM JTH-
MH KOHTYpaMu.

3822. [(1-x2)yax + x (L +y?)ay.
L :

3823. j (e"y + 2x cos y)dx + (e"-" - x? sin y)dy.
. ,

3824, BuiumenuTs AByMs cmocoGaMu HMHTerpan damaun 3822,
eclTH  KOHTYPOM  MHTeIpHPOBAaHMA L  CIOY)KHT  OKPYXKHOCTB

x* +y® = R*:
1) venmocpezcTBerHO, 2) ¢ noMombio hopmyas! I'puHa.
3825. Brruucaurs '[(xy +x+y)dx + (xy +x - y)dy,

: 5
x2 yz g
roe- L: 1) snnume T + e 1; 2) oKpy:KHoOCTH x? + y‘2 =ax.

VuTerpuponanue BefleTcd B IOJOMHTEJLHOM  HANpPAaBJIEHHH.
(Brluncinenne IIPOBeCTH IBYMs cmocobamm: 1) HeToCpeICTBEHHO,
2) ¢ nomomsio dopmyasl I'puna.) '

3826. loxasars, uTO HHTErpAJ

j(yxg + ey)dx + (xys + xe? — 2y)dy
L

paBeH HyII0, eciu L — BaMKHYTad JUHUS, CUMMeTPUYHAA OTHOCH-
Te/IbHO Hayajsa KOOPAHHAT.
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3827. C momousio dopmynsl I'puHa BRIYMCANTE PABHOCTE Meik-

Ay MHTETpATIaMHU
i 2 2
I = j(x-:—y) dx—(xfy) dy

AmB

2 2
I, = -[(x-ky) dx—(x—y) dy,
AnB
rie AmB — OTpe3ok UpPAMOMH, coeIMHAIOLIEH TOYKH A(O, 0) u

B(l, 1), a AnB — nyra mapabonsr y = x2,

3828, IlokasaTh, 4TO MHTErpal j{x cos (N, x)+ ysin(N, x)}ds,
L
TAE (N ! x) — yroJ MeXAy BHEUIHEeH HOPMANbIO K JAMHMM H TOJO-
UTETBHLIM HAIpaBlieHHeM ocu abcluce, B3ATHEIH 110 BAMKHYTOMY
xoHTYDY L B IIONOMUTeNbHOM HAIDABIEHHH, DPaBeH YABOGHHOU
IIOIIany (GUrypsl, OrpaHHYEHHOR KOHTYPOM L.
3829. Moxasarh, UTO BeIMUYMHA HHTeTrpaa
I(ny - y) dx + x2dy,
L i .
rae L — 3aMKHYTHII KOHTYP, paBHA IIONAJAM 061acTH, OrpaHNYeH-
HOM aTHM KOHTYPOM.
3830. [doxasars, uTo HHTErpa _[ o(y)dx + [x(p'(y)+ x3]dy pa-
. L
BeH YTPOEHHOMY MOMEHTY HHEpIUH OJHOPOXHOMN IIOCKOI (QHTYDEHL,
OrpaHMYeHHOH KOHTYpPOM L, OTHOCHTENLHO OCH OpJAMHAT.

HezaBucuMMOCTb WHTErpana OT KOHTypa
nHTerpmposaHug. OTeickaHue neproobpasHOM

B samauax 3831-8835 mpoBepHTE, UTO WHTerpabl, BSATHIE 11O
3AMKHYTRIM KOHTYDaM, PABHBI HYJI0 He3aBHCHMO OT BHJA (DYHK-
Wuit, BRXOAAIIUX B MOABHTEIPATEHOE BRIDAKEHNE.

3831. jcp(x)dxw(y)dy. 3832. J'f(xy)(ydx+xdy).
L L

3833. J'f(%)——" fpds
L
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3834, _|'[f(x-+ y)+fle—y)lde+[f (e +y)-f(x-y)lay.
3835. ff(x2 +yt 42 )(edre + ydy + 2dz),

xdy-ydx

e B3ATHIA B IIOJO-
X +y

3836%*. IokasaTh, YTO HHTErpa I
L

KHTENBHOM HampaBlIeHUHU IIo J0O0MY BAMKHYTOMY KOHTYDY, B3a-
KJII0YAI0IeMy BHYTPH cebsa Haualno KOOpAHWHAT, paBeH 27.

3837. Briuucanth f%@:_x_ BIONE OKPYMHOCTH x° +y° =1
X Y

B TIOJIOMHTENIFHOM HATIPABJIIEHUN.

B sajauax 3838-3844 BubIumMC/NTE KpHBONHHEHHEIE WHTErDAJHI
OT NOJHEIX Tu(depeHMalloB:

(2 3) : (2,1)
3838, J' ydzx + xdy. 3839. [ 2xydx+x%dy.
(-12) (0,0)
(8,12)
3840. I %?dg (Eauao KOOPAUHAT He JIE)KHUT HA KOHTYpE
(3, !
HHTeIDHPOBAHUS).

P,
2
xdx+yd
3841. J'Ty_g, rae ToYKH Py u Py paclojoiKeHBl HA KOH-
b o i
P 3
1

LeHTPUYECKHUX OKDYMHOCTAX € LeHTpaMH B Hadaje KOODIHHAT W
paguycaMH, PaBHBIMH COOTBeTCTBeHHO R; u Ro (Hauamo KoopmuHAT
He JIeXXHUT Ha KOHTYPe MHTErPUPOBAHMS).

(2,1,3) (3,2,1)
3842. j xde-y’dy + 2dz. 3843. [ yzdx-zxdy+xyds.
(1,-1,2) (1,2,3)
(5,8,1)
3844, I 220y ny dz)g_ Yo i (xomryp mETerpuposamna He mepe-
x-yz :

(7,2,8)

- CeKaeT IIOBEPXHOCTH Z = ?).
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B zamauax 3845-3852 malitm GyHKUUM O JAHHBIM ITOJIHBIM
nuddepennuanam:

3845. du = x’dx +y’dy.

3847, dy = Er2ydxtydy

(x+y)

3846, du = 4lc? —y)(x dx - y dy).

3848, du = —=—dx— _r"!_+____ Wde
v ﬂx2+y2 yz {x2+y2

3849. du = [(;‘:i;’z + x} dx + [(y_yx)g it ya]dy-

3850. du = (2x cosy — y” sin x)dx + (2y cosx — x%sin y)dy.

2x(1—e"" ey \
3851. du = 5= dae +( 2 +1de-
(1+x2) L

(8y—x)dx+(y—3x)dy
(x+y) \
3853. IlomobpaTs uHCIO 71 TaK,  YTOOBI
(-y)dxt(x+y)dy GBIO MONHBIM AudepeHnuanom; HAATH COOTBET-
(x2+y2)"
CTBYIOMIYI QYHKIHUIO.
3854. ITogobpaTs mocToAHHLIe & ¥ b Tax, YTOOB BhIpAXKeHHE

3852. du =

BBIpAXKeHNE

2 5

(y P42y +ax2)dx_(x22+2xy ko J dy 6pii0 moNHBIM AuddepeHIUANIOM,;
(*+42) :

HAWTH COOTBETCTBYIOIIYI0 QYHKI[HIO.

B sagauax 3855-3860 HajiTm ¢yHKIHM [0 ZaHHEIM ITOJNHBIM
nrddeperEnHaNaM:

_ dx+dy+dz 3856. du = xdx+ydy+zdz .
3855. du = e _——x2+y2+zz
—yzdx)
 yzdx+xzdy+xydz 3858, du - 2(zxdy+xydz—yz :
3857. du = Py ! AR
- _ dx-8dy , 3y-x+2°
3859. du ot > dz.

L : z :
3860. du=e* dx+ e—z("’z—”)—+zey" dy+ —5-(—xz;’1)—y+yeyz+e“z dz.
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3872. TIpoexknuy CHJILL HA OCA KOOPAMHAT zagaired QopMyIaMH

2

ax o N =2xy m ¥ =2".

B sapauax 3861-3868 BLIYMCANTEL IPHU IOMOIIM KPHUBOJAHEHHO- Y v

HEM TOYKH 3aBHUCHT TOJBKO OT HAUAJNBHOTO I KOHEYWHOrO ee IoJ

I'0 HHTerpana IJIOIAAH (PUIYP, OTPAHHYEHHLIX 3aMKHYTBIME JId- ! jciy
HHAMH . sxeums ¥ He 3aBUCHT OT (GOPMBI IyTH. BEIMUCINTE BeIHUHHY Padc

) I [Ipu mepeMelleHHH M3 TOUKH (1, 0) 8 Touky (0, 3).
i 3861. dnaumcom x = acost, y = bsint. | /
: 3873. Cuna 1o BeJWuYHHe 0BpaTHO MPONOPIHOHAIBHA PAcCTOA-
! HWIO TOUKH ee TpHUJIOXNeHHA oT miuockoctn xOy M HampaBleHa K
3863. Kapauounolt x=2acost—acos2t, y=2asint-asin?2t. '8 Hauany KoOPAWHAT. BEUMCINTE PaGOTy MPU ABHIKEHUM TOYKM MO
| B meficTEHeM TOM CHJIBL 110 mpaMoit x = at, y = bt, z = ct OT TOUKH
M(a, b, c) IO TOUKH N(2a, 2b, 2c).
3874. Cuna mo BequuuHe OOPATHO IPOMOPLMOHANLHA PACCTOA-

lMMpuMeHEeHUa WHTErpanoe
Tlorasars, uro pabora CHJIBI IPH IepeMelre-

3862. Acrpouzoit x = acos® ¢, = asin®t.

3864*, TleTieil nexaproBa JucTa 2%+ y3 —-3axy =0.

3865. Ilerueit nuaun (x + y)3 = Xy,

| 3866. Tlerurelt aumun (x +y)4 =xy. " 40 TOUKE ee mpuioseHms or ocy Oz, MepIeHAMKYIAPHA K, OTOM
:: 2 |8 ocu U HampaBieHa K He#l. Haiiru pabory cHJIBI OPH ABHIKEHUH TOU-
| 8867*. Jlemmucxatoii Bepryn (x2 ty 2) = 202(362 5 y2). ; KU IO feHcTBHEM 9Toli CHIBI N0 OKPYMHOCTH X =cost, y =1,
I

I

z =sint or Toukun M (1, 1 0) 10 TouKH N (0,1, 1).
3875. Joxaszarh, uTo paboTa CHJBI TATOTEHHS ABYX TOHETHBIX
| * Macce, coBeplliaeMas P NepeMelleHuH ‘oZHOM M3 HUX, He 3aBHCHUT

6 | & oT ¢dopMbl IYTH. BeJuunHa CHUJIB TATOTEHHS F ompepnensaeTcd 3aKO-
PaboTa ( - !

| ’
ll 3868%*. [lermeit uHUN (\/;c_ + J; )1 =
|

kmymg
It gom HsroroHa: F =——
r

3869. B kammoil TOYKe IJIOCKOCTH HA MATEPHANBHYI) TOUK it
" 2 5 i v ! My W Mg — MACCHI, COCPeNOTOYeHHEIe B dTUX TOUKAX, k — rpaBura-
IeHcTBYeT cuja, MMelonas MOCTOAHHYH BeluwuuHy F u Hanpasie- "1
HHe IOJOKHUTe/NbHOI ocu abemmec. HaliTH pabory, coBepiiaemMyro
aroit cumoll, npU JABUIKEHHW TOYKH IO Jyre OKPYKHOCTH

2

roe r — paccTofHMe MexAy TOYKaMH,

IIHOHHAA MOCTOAHHAA.

x? + y2 = R?, nemalneii B mepBoM KBajpaHTe. ; :
TA
3870. B kammoll ToUKe IJIOCKOCTH HAa MATEPHANBHYIO TOYKY § 3. UnTerpans! no noRepxXHoc
IelicTByer cuya F, IPOEKIHK KOTOPOM Ha OCH KOODAMHAT DPABHEI

' OBEPXHOCTHU
X =xy, Y =x+y. Buumcanrs pabory cuiael F npu mnepemermie- MHTerpans nNo naowapau noeep /

| 1
HUM TOYKHM M3 Hadaja KOOpAMHAT B Toury (1,1): 1) mo mpamoif | B sajzauax 3876—3884 BEIUMCIUTH HHTETPAJIBL:
y = x; 2) no mapabose y = x°; 3) o0 ABYBBeHHOH JOMaHOH, CTOPO- 3876 I I (z Y e iy)dq, rge S — uacTh  IUIOCKOCTH
s 1 . 3
HBI KOTOPOH IapaslielbHEl OCAM KOODAWHAT (IBA CIyUas). P _ : ;
3871. B kampoit mouxke M osmammca X = acost, y =bsint :
x.¥ 2 _1 jexamas B HIepBOM OKTaHTE.
npunoyxeHa cusa F, pasHAS 10 BelHUHHEe PACCTOSHUIO OT TOYKH M R

0 LeHTpa dJINICA M HANpaBlIeHHAd K LeHTPY aJjiumca. a) Beiune-
JuTh pabory emasl F npu mepeMelIeHHH TOYKH BHOJL AYTH BJIJIHII-

ca, Jiexkamieil B mepeoM Ksaxpaute. 0) HailiTu pabory, eciu Touka |
€.
06XOIUT Bech BIJIHIIC. aiafd B IepBOM OKTAHT

38717. ﬂxyz dg, rme S — 4aCTh NJOCKOCTH X+Y+2= 1, xae-
b !
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2.9 = 3
3878. J'J‘x dq, roe S — dacTh chepsl x2 4 y2 I G Rz, Tesxa- 3888. ij y“zdxdy, rme S — DOMOMH
S
S

masi B IepBOM OKTAHTE. i ' Te;rbﬁazﬂ c’r;)por{a2 HUKHEH TOJIOBUHEI chephl {
x°+y +2° =R*". ‘Klilg 1~
3879. ijdq, rae S — monyedepa z = 1{R2 el | j :y ‘_."'Q'“ 7
8 3889. ”zdx dy, rge S — BHemHAS CTO-
2 2 2 ‘ S o
s PoHA JIHINCONAa 5 + o A% i 12 :
i . 2
2 [
iy ‘” x*y*dq, tre S - monyedepa z = R* -2 - % 1 3890. II 2’dxdy, tme S — BHeIUHSS CTODOHA 3JUIMIICOHAA
S | & 1
3882. i{g, rgze S — mmamEAP Xx° + y? = R, OTpPaHMYEeHHEIH e Uk ¥ Ciney ) i
s AR
HJIOCKOCTHMﬁ z2=0mwu 2 =:H, a4 I — paccTodHHe OT TOUYKHU OIOBEPX- [ 38901. '[j. xzdx dy + xy dy dz + yz dx dz, e S — BHeUTHAS CTO-
HOCTH 0 HAYAJA KOODAHHAT. ‘ s

pPOHA MUPAMUIEI, cocTaBleHHO# muockoeramu ¥ =0, y=0, 2=0

3883. _Ud—g, rie S — coepa 2%+ y2 4at o Rz, a r — paccros-
g ' S T e s L

HUe OT TOUKH cdeprl 0 GUKCHPOBAHHOMN TOYKH P (O, 0, c) (c % R). 3892, -” yzdxdy + xzdydz + xydxdz, vae S — BHelIHASA cro-

||

| d .
It 3884. J‘J‘_q, rge S — 9acTh HOBEPXHOCTH THIEPGOTHIECKOro : 5
I ‘ 4k ’ POHA IIOBEPXHOCTH, DACIONOKEHHOI B IePBOM OKTAHTE W COCTAB-

- 2 2 2 o W =6

,\‘ ; _ oif ma mumumapa x° +y? = R® u mmockoctet x =0, y=0,
| i napaboionfia z = xy, OTCedeHHas UMIMHAPOM x° +y> = R>, ar — | RIHEOY A AP L
i = ) R
i PaccToAHHE OT TOYKH TMOBEPXHOCTH A0 ocu Oz.

* T s
ﬂ”'!ﬁ‘ 3885*. Haiitm Maccy cdepsr, eciau nci’BerHoc'anH IJIOTHOCTE . 3893, J‘J‘yzz dx dy + xzdy dz g ydxdz, toe S - BHemmHAA
I B KaMJofi ToYKe DABHA DACCTOAHHUIO 3TONW TOYKM OT HEKOTOPOTO r _
i (PUKCHDPOBAHHOTO AWaMeTpa chephl. A S I W
3886. Haiitn Maccy cdeprl, ecam MOBEPXHOCTHAS ILIOTHOCTE ‘ CTOPOHA IIOBEPXHOCTH, pacnono&cennou B HepB&;M o2 T
B KaXKIOH TOUKe DAaBHA KBAJDATY PACCTOSHUS STOH TOUKU OT HEKO- crapjleHHol u3 napaboloujia BpalleHus 2 =x" +y°, LHIHHIDA

TOpPOro GUKCHPOBAHHOI'O AuaMeTpa cdepsl. 22 4 yz =1 ¥ KOOPJAMHATHEIX TLIOCKOCTel (puc. 55).

-ﬂOBerHOCTHbIe nHTerpane NO KoopaouHaTtTam | cpopmyna CTtokca

B sajavax 3887-3893 BLIumCIUTE IOBEPXHOCTHEIE MHTETrPAJILI. y ”
3894. MuTerpan j(yz +2° )dx o (xz +zz)dy i (xz +y? )dz, B3ATHIA

3887. ”x dydz + ydxdz+zdxdy, roe S — mnojoxuTensHaAT %

i = - 110 HEeKOTOPOMY 3aMKHYTOMY KOHTYDY, HIpeofpazoBaTh ¢ IOMOLIBIO
CTOPOHA Kyba, cocTaBJeHHOro mjockoeramMu x =0, y=0, z=0, dopmynrr Croxca B HHTerpal II0 MOBEPXHOCTH, «HATAHYTOW» Ha
L=y =1, Z=i. BTOT KOHTYD.

! 10—-1489
B
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3895. Briumeaurs MHTErpan J-x2y3 dx +dy + 2dz, thme KoHTYD
L

. 2N
L — oxkpyxHOCTL X° + y2 =R%, z=0: 4) HEeIOoCPEeICTBEHHO W
6) ncnonbaya dopmysy Crokca, B3sSiB B KaYecTBe MOBEPXHOCTH IIO-

nychepy 2z = +1|}R2 = ol y2 . HMHTerpupoBaHHe [0 OKPYKHOCTH B

IIJIOCKOCTH xOy BeJeTcCsA B IIOJIOMHUTEIhHOM HaNpaBJIeHHH.

®opmyna OcTtporpaackoro

3896. IloBepXHOCTHBI HHTErpas MO 3aMKHYTOH IIOBEPXHOCTH
IpeofpasoBaATE ¢ IIOMOIIBLIO cdopmynbr OeTporpajickoro B TpoiiHoiH
HHTerpan no ofbeMy Teja, OrPAHHUYEHHOTO ATOH II0BEPXHOCTDHIO:

” xzdy dz + yzdx dz + 2°dx dy. TIHTerpUpOBaAHKE BeieTcH MO BHEI-
§
Hell cTOpOHEe TTOBePXHOCTH S.
3897. IloBepXHOCTHBIN HHTErpal MO 3aMKHYTOH IIOBEPXHOCTH
npeo6pasoBaTs ¢ MoMoIIsI0 GopMysisl OcTporpanckoro B TpoiiHoil mo
00beMy Tesa, OTPAHNUEHHOTO TOl TOBePXHOCTHIO!

J‘J‘\fxz +y% + 2% {cos(N, x)+cos(N, y )+ cos(N, z) }do,
3

rie N — BHeINHAA HOPMAJL K IMOBEPXHOCTH S.

3898. BrrumennTs mHTerpan sagaum 3897, ecmm S — cdepa pa-
anyca R ¢ MeHTPOM B Hauajle KOOPAHHAT.

3899. BriuncauTs UHTErpan

Ij x®cos(N, x)+ y° cos(N, y)+z cos(N, z)]do,

rge S — ccbepa pa,u;nyca R ¢ meHTpoM B Hauase KoopauHar, a N —
BHEIIHASA HOPMAIb.

3900. BrrumeauTs HMHTerpasisl B safauax 38913893, mpumenss
dopmyny OcTporpanckoro.

Mlnaea XIV

AUNDDEPEHUUAJIbHBIE YPABHEHUSA

§ 1. YpaBHeHus nepBoro nopsaka

YpaBHeHUd ¢ pas3fengroummMncHd nepeMeHHbIMN

B zamauax 3901-3910 maiiru obiiue pemeHHﬂ ancp:bgpennnanb-
HEIX YpaBHeHWIi:

3901. (xy2 + x)dx + (y - xzy)dy =0.
8902. xyy’ =1-x". - 3903. yy’ = l—yz =

3904. y'tgx—y = a. 3905. xy’+y=y2.

’ 1*3]2 L, O
3906. y' +, =L

3907. 41— yzdx+y\f1-x2dy =0.
- g_— — - 4 = 10x+y -
3908. e s(1+ﬂ;) 1. 3909. y

’ Xty - fi
3910. y’ +sin—= = sin—=.

3911. BaBHCHMOCTE MeXXIY CKODOCTHIO U CHapAxa U MPOHJeH-
HBIM TyTeM [ B KaHalle OpyfHd yCcTaHaBINBAETCA B DalLIHCTHKE cJe-

" Ll . i
AVIONTUM ypaBHeHHeM: U = b“” s Ife = W < 1. HaiiTe 3aBH

CHMOCTh MesKAy BpeMeHeM f NBHIKEHHd CHapajfa WU MPOHLEHHBIM
paccrosiHueM [ 1o KaHATY.
3912. Ecau ¥ — KOJIMYECTBO HMOAUCTOBOZOPOTHOM Knch'rm_HJ,
pasnioXUBIleecs K MOMEHTY BDeMeHH !, TO CKOPOCTb PAaBJIOMEHHA
dx _
%—f_ onpenensercs  guhdepeHINANILHEIM  YDABHEHHEM o

:kl(l——ﬁf _kz(.%.)z‘ rge ki, k2 u v — mocrosHHble. IIponHTErpHpO-
v v ;

BaThb 3TO YPaBHEHHE.
10"
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B sagauax 3913-3916 maiitu wacTHble pemenua KuddepeHIH-

aJbHBIX yYpaBHEeHHH, YAOBJIETBOPAIOIHE JAHHBIM HaYaJlbHEIM YCIIO4
BUAM:

3913. y'sinx = ylny; y| L=
A 1 o
8914. y' = 55 4 = 1.

3915. sinycosxdy = cosysinxdx; y,x=0 =
3916. y—xy' =b (1 + xzy’); y|x=1= 15
3917. HaliTH NIHHUIO, HPOXOLAIIYVIO Yepes ToYKy (2 i 3) u obaa-

JAIONIyI0 TeM CBOWCTBOM, UTO OTPe30OK Jii0boii ee KacarenbHoil, 3a-
KJIOUEHHBIH MeXXIy KOODAMHATHBLIMU OCHMH, AeJNTCH IOIOJIaM B
TOUKE KacaHUA. :

3918. HaiiTi JHHWIO, IPOXOAAILYIO YepPes TOUKY (2, 0) u obJaa-

JAIOIIYI0 TeM CBOMCTBOM, UTO OTPE30K KacaTelhHOW MEMIy TOUKOH
KaCaHHA H OCBI0 OPRUHAT UMEeT NOCTOAHRHYI0 AAHHY, PABHYIO TBYM.

3919. HaiiTu BCe NMHHH, ¥ KOTODPHIX OTPE30K KacaTelhHOH Me-
JKIY TOUKOH KacaHM# M OChio abcmmec AenWTesl MOMONAM B TOUKE
TepeceYeHnsA C OCLI0 OPAMHAT.

3920. HaiiTi Bce NMHMH, Y KOTOPEIX IOZKACATENLHAS IIPONOP-
nHoHanbHa abcuucce TOUKH KacaHua (KoohHUIMEHT NPOmOPHHO-
HAJILHOCTH paBeH k).

8921. Halitn nuHMIO, OPOXOAAIIYI0 4Yepe3 TOUKY (a, 1) u

HMEIY0 0AKACATENBHYIO IIOCTOSHHOMN JINHEL d.

3922, Haiitu nuHMIO, y KOTOPOH AMHHA HopManu (OTPE30K ee oT
TOUKH JHHHUHU 00 ocu abeliice) ecTh NOCTOSHHAS BeIHUHHA (.

3923. Haiity nuuwio, y KOTopoili cyMMa NIHH KacaTenbHoON W
nojKacaTeNbHOH B 1060H ee TouKe IIPONOPNHOHATHHA TTPOH3BEIE-
HHMI0 KOODAMHAT TOUKH KacaHu# (KoaddUnHeRT MpPOTOPIHOHANBHO-
CTH paseH k). :

3924. Haitrn ymmumo y=7(x) (f(x)=0, f(0)=0), orpammau-
BAIOMYI0 KPHBONIMHEHHYIO TpPANenmHI0 ¢ OCHOBAHHEM [0, x], ILJI0-

L1a1e KOTOPOH IMponopuuoHanska (n+1)-it crenenu [ (x) HzgectHO,
aro f(1)=1.

3925. MarepuanpHas TouKa Maccot 1 I gBuKeTca IpPAMOJIM-
HEeHHO IOJ JelcTBHEM CHJIEI, NPAMO NPONOPHUOHANLHON RpeMeHH,

§ 1. YPABHEHWS MEPBOTO NOPAOKA 203

OTCUMTHIBAEMOMY OT MoMeHTa ¢ = 0, w 06paTHO IPONOPIUOHAILHOM
CKOPOCTH ABWIKeHUsA ToukH. B moment ¢ =10 ¢ cropocTb paBHS-

nack 0,5 m/c, a cuia —4.10"° H. Kakosa 6y,n;e'r CKOPOCTE CITYCTH
MUEYTY Tocje Haualla JBUKeHHA?

3926. MaTepuaipHas TOUKA ABHIKETCHA NPAMOJMHEHHO, IPHUYEM
TAK, 9TO ee KHHeTHYecKas SHEPrHA B MOMEHT [ MPAMO IPOIOPIIHO-
HalbHA cpefHell CKOpoCTH ABHIKeHUA B MHTePBalle BPeMEHH OT HYJId
no t. Ussecrno, uro mpu ¢ =0 myrs s = 0. noxasathk, 4TO ABHIKE-
HFe PABHOMEPHO. :

3927. MoropHas JIORKA ABHIXMeTcHA B CIOKONHON BOZE CO CKOPO-
erpio v =10 KM/4ac. Ha mogHOM XOZY €e MOTOD OLIN BHIKJIIOUEH, H
yepes ¢ =20 ¢ CKOpPOCTH JIOAKM yMeHBIIMIACH Jo U; =6 Km/uac.

Cuuras, UTO CHJIA COMPOTHB/IEHUS BOJABI TBH/KEHHIO JIOGKH NPOIOP-
[MOHANBHA €e CKOPOCTH, HAliTH CKOPOCTh JOZKM Yepes 2 MUH noene
OCTAHOBKM MOTODA; HAMTH TAK)KE DACCTOSHWE, IpPOHAeHHOe JONKOH
B TeyeHHe ONHOH MHHYTHI IIOCJe OCTAHOBKH MOTODA.

3928. B gHe NUNHHIPHYECKOTO COCYAA C IONEPeUHbIM CeUeHHeM
S ¥ BepTHKANLHON OCBI0 HMeeTcs Malioe KPYIJioe OTBePCTHe IJIO-
MajABo ¢, 3aKpHTOE AuadparMoil (kak y obbeKTusa doToanmapara).
B cocyn HaJWTa JKHAKOCTH N0 BBICOTEI h. B MomerT # = 0 gna-

' (pparmMa HAUHHAET OTKPHIBATHCA, NPHUYEM IJIOLAxL OTBEPCTHSA NPO-

mopiHoHATBHA BPEMeHH M IONHOCTLIO OTBEPCTHe OTKPHIBAGTCH 34
T ¢. Kaxosa 6ymer Boicota H MUZKOCTH B cocyme depes T ¢ mocne

 Hauaia onsira? (CM. zagaunm 2701-2706.)

3929. CropocTh oxXJAasKIeHWS Tela IPONOPLUOHANIBHA PASHOCTH
MKy TeMIepaTypamu Teia U cpexsl. B samauax 2710-2711 mer
cuurany Kos(PHIHERT NPONOPIHUOHANBHOCTH TOCTOSHHBIM. ITlpw
HEKOTODBIX pacderax CYMTAOT, UTO OH JMHEeHHO 3aBUCHT OT BpeMe-

HU: k= k¢(1+0ct). HaiiTy npu 2TOM IpPeANOJOMKeHUHN 3aBUCHMOCTE
MexkAy Temmeparypoii Tena 0 u BpeMeHeM t, mojaras, 4To 8 =6,
npu t = 0, a TeMIepaTypa OKpy:KaroIneil cpeasr 0, .

3930*. CxopocTs pocTa IUIOMAH MOJOXOTO JHCTA BHKTODHH-
Perui, MMeIiero, Kak M3BecTHO, GOPMY Kpyra, NPONOPIHOHANBHA
OKPY3KHOCTH JIMCTA ¥ KOJWYECTBY CONHEUHOIO CBeTa, MA/aioero Ha
nucr. ITocaefHee B €BOIO OYEPEeAlh NPOIOPIMOHAIBHO IIJIOIIANA JIMC-
Ta U KOCHHYCY yIia Me)X[Iy HaOpapJeHHeM Jydeld ¥ BePTHKAJBIO.
HaiiTy 3aBUCUMOCTE MeKIY IJIONIafbio S JTHCTa B BpeMeHeM i, ecnH
M3BECTHO, UTO B 6 uacoB yTpa 8Ta mJomans pasHATack 1600 cm?,
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a B 6 uacos Beuepa Toro ke gus 2500 em2. (IlonaraTe, 9To HaGMIIO-
JleHue TPOBOIUJIOCHh HA PKBATOPE B IeHb PABHOIEHCTBUA, KOTJA YIod
MeXXy HaIpaBlIeHHeM Jydeil cONHIA I BePTHKAILI0 MOMKHO CUMTATE
paBHEIM 90° B 6 yacoB yTpa u B 6 uacos Beuepa u 0° B momeHs.)

B sagauax 39313933 npu nmoMoinu 3aMeHBI MCKOMOH (hYHKIHH
OPHBECTH [OaHHbIe YPABHEHHA K YPABHEHHAM C Pa3fellA0l|HMUCH
MepeMeHHEIME U PelIiTh UX.

3931. y = cos(x - y) (momoxuTH U = X — Y).

3932. y' =3x -2y +5. 3933. y'J1+x+y =x+y-1.

OpHOpOAHbIe YPAaBHEHUSN

B sagauax 3934-3944 HaiiTu oOLuue pelleHNs YPABHEHUI:
2

3934. y' =L -2. 3935, y’ = =L,
X : x=y
3936. xdy - ydx = ydy. 3937. y = =Y
xz_yz
T ’
3938.y—y+x. 3939. xy -y =z +y%.

’ s i
3940. y® + 2%y’ =xyy.  3941. y' =e* +L.
x

3942. xy’ =ylnZ,
X

3943. (39_2 +3xy + xz)dx = (x2 + ny)dy.

3944. y' =L+

B sanauax 3945-3948 malitu ugacTHble pelIeHUS ,umpcl)epeﬂnnr-

aNBHEIX YPaBHEHHH, YIOBJIeTBOPAIINNE TAHHEIM HAUANBHBIM YCJIO-
BHSAM!

3945. (xy’ = y) arctg% = y| ey =0
3946. (4 - 3¢%)dy + 20y dx = 0; =

3947. y’ = ——yz_zxy_xz : =-
ks y 2 k] yl =
Yy +2xy-x =1

3948, y(z—i)2+2x%——y= 0; y'x:(): V5.

§ 1. YPABHEHUA NEPBOTO MOPAAKA 205

3949. IlpuBecTH ypaBHEeHUE Y= %+(p(%) K kBagparype. Kaxo-

Ba ZoNycHA OBITh QYHKIHUA (p(-"-;-), uToGHI OOIIUM pelleHueM HaHHOTO
a5 X
ypasHeHUS OBITIO Y = T[cx] i

3950, HaitTy JUHIIO, Y KOTOpoil KBajpaT ATUHLL OTpe3Ka, OTce-
xaeMoro Ji06oil KacaTeJbHOH oT ocH op,n;nna'r, paBeH IPOH3BeIeHHIO
KOOPAMHAT TOYKHM KACAHUA.

3951, HailTH JUHHMIO, Y KOTOpON HadajbHAdA OPJAUHATA 10601
KacaTenbHOM PABHA COOTBETCTBYIOIIeiH IOTHOPMAIM.

3952, HafiTy JMHMIO, Yy KOTOPOH JAJHHA IOIADHOrO paauyca
mioBoit ee Touku M paBHAETCH DPACCTOAHUIO MEXAY TOYKOIl mepece-
wenus KacaTeabHoi B Touke M ¢ ockio Oy u HAYaNOM KOODZHHAT.

3953%, Kakofi II0BEPXHOCTHI0 BPAIIEHHS SABJIAETCA 3EpPRATO
IPOKeKTOpa, eCHIH JIy4H CBeTa, UCXOAAIINE U3 TOYEUHOTO HCTOYHHM-
Ka, OTPASUBIINCE, HANPABISIIOTCH Napa/IebHbIM nyuxom?

NuHelHble ypaBHeHNA
B sanauax 3954—3964 maiitu obiue pemeﬁna ypaBHeHUH!
2
3954, y’ +2y = 4x. 3955. y + 2xy = xe™”

3956. y' + 12Xy =1. 3957. (1 + xz]y’ - 2xy = (1 + x2)2 i

3958. y' +y =cosx. 3959. y +ay=¢""*
3960. 2ydx + (y2 -~ 6x)a'y =0.

b 1 = y
3961. y' = 8962. = 5o

y
3963. x ( y) ( )
3964. y+ y@' (x)- @ (x)®()
q)yummﬂ

B sagagax 3965-3968 malithm dacTHBIE PELICHHA ypaBHeHnn
VEOBJIETBOPAIOIIHE YKASAHHBIM HauaIbHEIM YCIIOBHAM:

rre ®(x) - sagannas

. 3965. y' —ytgx =secx; y|x:0=0-
3966. xy +y-e" =0; y|, .=
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3967. xy' ——L-=x; 4| =0,

x=]
3968. t(1+ tz)dx =l +xt? - tz)dt; o, =L

3969. IlycTe y) W ys — JBa PABNMYHBIX PelleHus yPABHEeHUS
¥+ Px)y=Q)

a) lokasats, yto y =y, +C ( 5~ yl) ABJAeTCA 0BIMM pellleHH-
eM TOTO JKe ypaBHeHnH (C — romcTanTa).

6) Ilpy KaKOM COOTHOLIEHMM MY NOCTORHHBIMU O I B oo

HeliHas KoMOMHANHSA Oy + By, 6yner pememmem zmamuoro ypaBHe-
HUAT
B) MoxasaTs, UTO ecinu y3 — TPEThe YACTHOE pellleHHe, OTAHYIHOE

OT Y1 U Yo, TO OTHOIIIEHHE iiz—l TIOCTOAHHO.
3~

X
3970. IokaszaTe ToxzgecTBo (cM. aagauy 2845) J‘e”"—dz=

0

¥ ‘
L I ) A
‘I *dz, cocraBus jnnm bymrmum [ (x)zjezx‘zgdz mudde-
. 0
PeHIMATBHOe yPaBHeHHe U PElIHB ero.

3971. Haiitn nHHHIO, ¥ KOTOPOH HAuaNbHAS OpAWHATA 0001
KacaTeNbHOI HA NBe eAMHHIEI MaciuTaba MeHbUIe abCIHCChl TOUKH
KACaHUS.

3972%, Hafitn nmaM0, Yy KOTOpoil ILmomans NPAMOYTONBEHIKS,
TOCTPOGHHOrO Ha abeuucce ni06oit Touku U HauanbHOH OpAMHATE

KacaTeJbHOHY B 3TOil TOUKe, eCTh BeIHUMHA MOCTOAHHAS (= ag).

3973*%, Haiity muuuio, Lis KOTOPOH NMJIOIMags TpeyroabHHEA,
obpasoBaHHOTO OCRI0 abemmce, KacaTelbHOH u pPaguyc-BeKTOpOM

TOUKH KaC8HWA, NOCTOSHHA (‘—‘ 02).

3974. Touka maccolt, paBHOI m, ABMMeTcs npaAMONUHEHHO; HA
Hee [eliCTByeT CHJA, IPONOPIUOHANLHAA BPEMeHH (roaddumuenTt
TPONIOPIMOHANIEEOCTH DaBeH K1), MPOTeKIleMy OT MOMEHTa, KOI'a
CKOPOCTE paBHAJachk Hynio. Kpome Toro, na Toury meiicrByer cuna
COIPOTHBIIEHHS Cpefbl, TPONOPUHOHAIRHAH CKOPOCTH (Ko(bHIM-

eHT IPONOPHUOHANBHOCTH paBeH k). Halitm sasmcuMocTh cropoctu
OT BpPeMeHU,
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3975. Touka maccoii, paBHON m, ABUMKeTcH IPAMOJUHENHHO; HA
Hee meficTByeT cuia, HPONOPHHOHANRHAS KyOy BpeMeHM, TPOTeKIIe-
IO ¢ MOMEHTA, KOTZA CKOPOCTh Oniza Vg (KoahduuHeHT nponopu,ﬂ?-
ganpHOCTH paBeH k). KpoMe TOro, TOUKa MCHEITHIBAET NPOTHBOZEH-
CTBHE cpejbl, IPOMOPIMOHAIBHOE IPOUGBENEHHIO CKOPOCTH H Bpe-
Mern (KoaddUIrIeHT NPONOPIUOHAILHOCTH pPAaBeH ky). Haitru
3aBUCHMOCTE CKOPOCTI OT BpeMeHH.

3976. Hauanseasn Temmeparypa Texa 0,°C pasHa TeMmeparype
oxpyatomeil cpexsl. Telo monydaer Temio OT HaI‘peBaTeJILHOI‘?
mpudopa (CKOPOCT: MOJAUM Telja ABJIAETCS zafanHon QyEKOUen
BpeMeHH: C( (t), rue ¢ — IOCTOAHHAA TelI0eMKOCTH Tena). Kpome
TOro, TEJIO OTHaeT TeIJIO OKpy’Kaiomell cpeie (CKOpPOCThH OXJAMKIe-
HUA TIPONOPIHOHANBHA Pa3HOCTH ‘Me}KIY TeMmIepaTypaMm Tena H
cpennl). HaliTy 3aBHCHMOCTH TEMIEPATYphl Tejla OT BpeMeHH, OT-
CHMTHIBAEMOTO OT HAYAJA OTBITA.

Pemurs sanaun 3977-3978, yuuThIRadg, 4TO €CIH nepemenumn
snexTpuueckuit Tok I =1 (t) TeYeT MO MPOBOAHMKY C KoadPpuImes-

TOM HHAYKTHBHOCTH L 1 conpomsslennem R, To majeHHe HAIpPAXKe-
HIA BIOJE NPOBONHUKA OyZeT PaBHO L ‘ﬂ + RI.

3977. PagHOCTL NMOTEHIMAJIOB HA 3a)KIMAax Ra'rymxa paBHOMED-
Ho majaer of Eq =2 B mo E; =1 B B Teuenue 10 c. Kaxos Gyzner
TOK B KOHIE [IecaAToi cenjm,u'm, ecIM B Hauay ONMBITA OH OBLL

16% A? Compormenenne xarymiku 0,12 Om, KoohQUIHEHT HHAVK-

rusHoern 0,1 T,
3978. Haitru TOK B KaTyHIKe B MOMEHT f, €CJy COIIPOTHMBIIEHUE

ee R, koadduIHeRT WHIYKTHBHOCTH L, HAUAJBHBIA TOK I, =0,

BIEKTPOABHIKYIAA cUJIa MeHSeTcs 110 3aKony E = E;sinwt.

Pa{SHbte 3apaqdn
(ypaBHeHUsa c paanengmmmmmcg NnepeMeHHbLIMN,
O.ﬂ,HOpO,D,Hble W nuHemnHbBIE)

B sagauax 3979-3997 maiith obuiue PelIeHus ypaBHeHW:

3979. y = il;i’;lﬁ 3980. x’dy + (8 - 2xy)dx = 0.

3981. x(x2 +1)y’+y Ey (1-1- x2)2.
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3982, y = YL 3083, /= W7
= xy(1+x2)

3984. (8y +10x)dx + (5y + Tx)dy = 0.

3085 'y =y(y*+2?). 086, WL _ g, £
3987, (x ycos )dx + xcog < dy 0.

3988. y’' = e ~ o7y, 3989. dy = By

Izkxy+y2 29'27*17!] i
gy _ 1
3990. = R piEy 3991. (x —2xy — yg)dy + y‘?dx =0

d
3992. ¥’ + ycosx =sinxcosx.

8998, (v + 1)y~ ny = e*(x + 1)1,

3994. ydx = (4 —x)dy. 3995, [52]2 ~(x+y) L+ 2y 0.

3996%. yy'sinx = cos x (sinx - yg). 3997, y° — (x + y)2

3998. Yﬁe,u;n*rbcsi B TOM, HTO HHTETPaJBHBIMU KDHBBLIMH YpaB-
HeHHHA (1 )y’ + 2y = ax  spnsoTes QIUIMIICEL ¥ THHepbodsl c
LEeHTDAME B TOUKe (0, a) M OCHAMM, IAPAJJITbHBIMH KOOPIMHAT-

HBIM ocaM, IIpHYeM KaXaas KpuUBasg HMMeeT O,I[Hy HOCTOHHHYIO OChb,
ATHHA KOTOPOi paBHa 2.

B sanauax 8999-4002 maiitu 9acTHbIe peIleHUs ypaBHEeHUIT,
YAOBIETBOPAONINE YRABAHHBIM HAYANBLEBIM YCITOBH AM:

M2 y!\:’l 2

4000. y’~-1y—2=_1+x; y|x o=
—x =

b4

4001. (1 + e'r)yy'=ey- yl 0=
4002,y = 322y + 5 4 2 gy

4003. MToxaszath, 4TO TOIBKO OpAMEble Yy =kx u rumepGosr
Yy =m obnajaoT cremyIOIUM. CBOHCTBOM: mIKHA HOJIAAPHOTO pa-

Auyca n060# HX TOYRH paBHA ATHHe KacaTeJbHOH, TpoBefeHHOIT
B 3TOIf TouKe.
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4004. HaiiTy JHHWIO, Y KOTOpPOH AMHHA HOPMAJH IIPOMOPIKHO-
HaJIbHE KBapaTy opauHarel. KoadduOueHT TPONCPIHOHAIBHOCTH
paBeH k.

4005. HaiiTu nuHHNIO, Vv KOTOpOH Jixbaf KacaTelbHas IllepeceKa-
eTcs C OChH0 OPAMHAT B TOYKe, OJHHAKOBO yJIaJIeHHOIui OT TOYKH
KACaHHA W OT Hauala KOOPIHHAT.

4006. HaliTu ypaBHeHHe IWHHH, MepeceKaioniel ock abciuce B
rouke x =1 u obnagaroniell TAKMM CBOMCTBOM: JJIMHA IOZHODMAIM
B Ka)KIOH ToYKe JMHHH paBHA cpefHeMy apHpMeTHUeCKOMY KOOP-
JAUHAT dTOU TOYKMU.

4007, HaliTn JauHHI0, V KOTOPOI Mjoliams Tpallenmnu, obpaso-
BAHHOM OCAMH KOOPAWHAT, OPIUHATOH ITPOM3BOJLHOM TOYKH M Ka-
caTelbHON B 9TOH TOUKe, paBHA IIOJNIOBUHE KBaapara abeiiucesl.

4008. Haifitm nuHHIO, AJd KOTOpPOH INJCLIALb, 3aKJUeHHAsHd
MeXKAy ochbio afeliuce, JAUHMel U IBYMA OpAUHATAMH, OAHA H3 KO-
TOPEIX TOCTOAHHAafA, a JApyrad — lepeMeHHad, PaBHA OTHOMIEHHIO
Kyba nepeMeHHONH OpIUHATLI K IepeMeHHOIl abciucee.

4009. HafiTy JMHHIO, AJA KOTOPOH MJI0mAAbL (PUIypsl, OTPAHH-
YyeHHOH ocho abcIimice, IBYMS opIHHATaMKH HW xyro MM’ sroi
JNUHUY, HponopuuoHanbHa nyre MM’ npu nwbom Beibope Touek M
u M.

4010. Hafitu 1uHU0, 118 KOTOpoil abcmyucca IeHTpa Mace KpH-
BOJIMHEHHON Tpamenuu, 00pasoBaHHOH ocAMH KOODIMHAT, NPAMOIL

X = @ ¥ JUHHel, Obla ObI paBHA -31 npu Jawdom a.

4011*. HaitTn JuHUI, BCe KacaTelbHble K KOTOPOH HPOXOZAT
Yepes3 JaHHYIO TOUKY (xo ; yo).

4012. Halitn IMHHIO, DPOXOAMALIYIO Heped Hayalo KOOpDAUHAT,
BCEe HOPMAJH K KOTOPOH MPOXOAAT Ueped HaHHYIO TOUKY (xo ; yo).

4013. Karaa nuHuo obnajaeT cHeAyIOIINM CBOHCTBOM: YTOJ,
cocTaBseMblil ¢ ockl0 Ox KacaTelbHOH K JMHEM B JK000H ee Touke,
BABoe Gonbllle yriia, KOTOPHIHM COCTABISAET ¢ TO Ke OChI0 IIOJIAPHEIH
PalHyC TOUKH KaCaHU,

4014. Ha remo maccel m =1 pgeiieTByeT CcHJIA, TPOMOPIHOHATE-
Hadg BpeMeHH (koo()MHIMEeHT NIPOOOPIHOEAILHOCTH DPaBeH Ri).
Kpome Toro, TeJo HCULITHIBAGT IPOTHBOAEHCTBHE Cpenbl, NPOIOp-
IMOHAJBHOE CKOPOCTH Tena (KoaGhHIMEHT NPONOPLHOHAILHOCTH
paBeH k3). HaliTu 3axoH IBMMKeHHsS Tena (3aBHCHMOCTEH IIyTH OT
BPEMEHH).

b ﬁ ‘ij :
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4015. YacTuma mapgaer B cpefe, COTMPOTHEBJIEHNE KOTOPOH IIpo-

NOPIOHOHAJBHO KBaJIpaTy CKOPOCTH YacTHILEL. HOKES&TB, UTO ypas-

HeHue &IBUIKeHMA Oyger % = g—-ko?, rge kB — mocrosHBadg, g —

YCKOpeHHUe CHIbI TaAKecTH. IIpowHTerpupoBars 5TO ypaBHEHHe u

IIOKa3aThk, 4TO U CTPEMHTCSH K % opHu £ — 4o,

4016. Cuna TpeHus, saMeIg0Imas ABHIKEeHHe ITHCKa, Bpalaio-
merocs B KUAKOCTH, NPONOPIUOHAJIFHA YIVIOBOH CKOPOCTH BpAIIEHU.

1) Mucx, HawaBmmil BPAINATECS € YIVIOBOH CKOPOCTEHIO 3 aBopara
B CEKYH[Y, Yeped 1 MUH Bpamaercs ¢ yIJIoBoii cKopocTsio 2 obopora
B cexynay. Kaxosa Oyzer ero yriiosas ckopocTh uepes 3 MHH mocie
Havaja BpallleHusa?

2) Muck, HauaBIIMIT BPAIATHCS C YIIIOBOLL CcKopocTsio B ofopoTos
B CEKYHTY, YePe3 2 MUH BpaNIaeTcs ¢ YIJIOBOI CKOPOCTHIO 3 06opora
B CeKYHJy. Jepes CKOIbKO BpeMeHH Iocje Hadaja BDAIIEHHA OH
Gyzer obiagare yriaoBoi ¢KOPOCTHI0, paBHoil 1 000opoTy B CeKyHAY?

4017. ITynsa BXOAAT B 10CKY Tonmuuoi A = 0,1 M co CKOPOCTHI)
vg = 200 M/c, a BRITeTaeT M3 IuCKa, MpOGUB ee, CO CKOPOCTHIO
v; = 80 m/c. TIpuHEMAs, 4TO cHJIA CONPOTHBICHHA NOCKY JIBHKE-
HHUI0 YN NPOHOPIHMOHANRHA KBAIDATY CKOPOCTH IBHIKEHUST, HAl-
‘TH, CKONBKO BPEMeHH NPOAO/KAIOCh ABMIKEeHHe IIYJIH Yepea JOCKY.

4018*. Kamns BOABI, UMe0OmAs HAYAILHYIO macey My r n pas-
H‘OMEDHVO HCIIapPAMINAACH €O CKOPOCTEIO0 M TI'/¢, NBHMKETCH 110 HHEP-
HuN ¢ HAYANLHON cKOpOCTsIO Uy eM/c. Cuia conmpoTuBIeHNs cpexs!
TPONOPLUOHANBHA CKOPOCTH JBHIKeHHA KAl U ee pagmycy.
B nauanbueIil MoMeHT (t = 0) ona paBHa f, H. HaliTu sasucumocrs

CKOPOCTH Kallili OT BpeMeHH,

4019*. Kanna pogsr, mMelomasn HadanpHy®w maccy My T, pas-
HOMEPHO HCHAPAOIASCH O CKOPOCTBI0 m I'/c, cBoBOZHO mamaer B
Bognyxe. CHJIA CONPOTUBNIEHMS IPONOPIHOHANLHA CKOPOCTH ABH-
HeHUA Kanix (Koo dUnuenT NpenopnuoHaSbHOCTH PABEH k).

HaiiTu 3aBHCHMOCTH CKODOCTH ABMIKEHHUA KAIIMHE OT BpeMeHu,
NPOTEKIIEero ¢ Havyasia MaJeHUs KATIIH, eclId B HAUAJBHLIN MOMEHT
BPeMeHH CKOPOCTh KAaIlJN paBHAMack Hymo. Cumrars, uto k # 2m.

4020%, Pemurs NpefsIAyINYIO 3aZauy A KAIIW chepugeckoii
OpMBI, Ipelllonaras, 4T CHJIA CONPOTHBIEHHA BOBLYXA MPOTIOP-
OHOHATbHA IPOU3BEJ€HUI0 CKOPOCTH KAIUIM M IJIOMAJH ee TOBepX-
Hoeru. IlnorHoCTs suAKocTH Y. (IIpMBecTH K KBajgparTypam.)
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4021*. Ecnu B KakoM-Jub0 Mpomecce OLHO BellecTBO MpeBpalna-
eTcd B Jpyroe, IpHUEM CKOpPOCTH 00pasoBAHUS MPOAYKTA ILPOICP-
OHOHAMLHA HAMUYHOMY KOJWYeCTBY NPeBPAINAlOIlerocs BellecTsa,
TO TaKoe SBJIEHUE HA3RBAIOT IIpoIeccoM (MM peaknueil) IepBOro
OOPARKA.

HexoTopoe BelgcrEo, HauajgbHOe KOJIUMECTBO KOTOPOTO My,
IpeBpalIaeTes B APyroe BEIEeCTBO, & U3 o0pasoBapBIIerocs MPONYKTa
HeMeIJIeHHO HaupHaeT mojydarses BTopoil mpoxykr. Oba mpespa-
mIeHUs NPOMCXOAAT KAK Ipollecchl IePBOro MopsjKa; KodhHnueH-
TH TIPOMOPIHOHANLHOCTH M3BeCTHEI: £ — B IEPBOM IIponecce U ko —
BO BTOPOM.

Kaxoe KOIHYeCTBO BTOPOTO NPOAYKTa 0o0pasyercs depes ¢ enn-
HUI, BpeMeHH IocJje Hayaja Ipormecca?

4022. B pesepsyape, oGbem KoToporo 100 s, maxozures: paceol,
comepskamuii 10 Kr pacTBopeH=oit comu. B pesepsyap BrexKaer BoAa
¢O CKOpOCTRIO 3 JI/MHUH, a cMech ¢ TAKOM JKe CKOPOCTHIO IIePeKavH-
BaeTCH Bo BTODOIl pPesepByap eMKoCThI0 Takxke 100 JI, mepBoHAUATE-
HO HATONHEHHBIH YHUCTOH BOMOM, M3 KOTOPOro M30BITOK JKHIKOCTH
spinueaercs, CRoNbKO coin Gyner comeprarh BTOpoil peszepByap 1O
npomrectsui uaca? KakoBo MakCHMajbHOe KOJHMYECTBO COJH BO
BropoM pesepByape? Korga sTo MaxcHMallbHOe KOJMYECTBO HOCTH-
raerca? (KonuesETpanus CONH B KalKJOM W3 Pe3epPByapoB TOJIEP-
JHHMBAETCA PABHOMEPHOI IOCPeacTBOM HepeMelHBAHUA. )

4023. HanpakeHue X CONPOTHEBJIEHHE [EIIM PABHOMEPHO MeHd-
JOTCSL B TEUEHWe MUHYTH COOTBeTCTBeHHO 0T Hyns Ao 120 B u ot
gyaa go 120 Om (cm. sagaum 3977-3978). UHAYKTHBHOCTL Meln
mocroauna (1 Tr). HauanbHEIE Tok [j. HaliTu 3aBUCHMOCTE MeMXAY
TOKOM W BpeMeHeM B TeueHHE MepBoll MUHYTEL OnBLITA.

4024%. B yakoii ropusoHTanbHoll muanHIpPHYecKoh Tpybxe AB,
repMeTHUeCKH 3aKPEITOH, sakmiouer ras. TpyOxa paBHOMEpPHO Bpa-
maeTcs BOKDYT BepTHranbHO# ocu OO0;

(puc. 56), mpoxomAmeit yepes ofUH U3 ee 0y

KOHIIOB ¢ YIJIOBOH cKopocThio . numa C)

Tpy6KM | ¢M, HollepedHoe cedueHHe S em?, o

Macca 3aKJUeHHOTO B Heit rasa M1, 4 B

IaBieHHe B NoKoAmelica TpyGke (Imo-
CTOSIHHOE BAOJbL BCell Tpybkm) pg. HaliTh
pacmpejeneHie NABJIeHHA BIOJIb TPYOKH i
npU ee BpAIL|@HHH, T. €. BBIPASHTH P Kark 0

GYHKITHIO OT X.

Puc. 56
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Opyrne npumMmepbl YPaBHEHWN NepBOro nopganka

B zapauax 4025-4037 uafiTu obiuiue pelieHNA YpaBHEHWH, IpH-
BOJA HX C IIOMOINBIO 3aAMEHBI NEepPeMeHHEIX K YPABHOHHAM JIHHeH-
HBIM WJIH OJZHOPOJHBIM:

“ 2 = _5 ’ 2 | 3 1
4025. y' = 37 4026. y' = 200

4027, (x+y+1)dx = (2x+ 2y —1)dy.

Co%2
4028, y = 22

(x+y-1)2 - 4029, y W
4030. y'=—¥ 4031. (1 Loy + xzyz)dx = x%dy.

2 (xy2fx2)

4032. (x2y2 4 1) y+2xy® = 0.
’ M x2+y2 2 ’ Y
4033. yy tx=gl—"|. 4034 zy'+1=e¢".

4035. (x2 + y2+1)dy+xydx=0'.
4036. xdx +ydy + x(xdy —ydx)=0
4037. (xz +y2+y)dx=xdy.

B sapauax 4038-4047 pemwrnts ypaBHeHusa BepHysan:

4038. y’ +2xy = 2x%)° . 4039. y'+ -+ 4" = 0.
4040. y" (ay' +y)=x 4041. xdx=("72—y3)dy.
4042. xy'+y=y’lnx. 4043. ¥y’ -ytgx+y*cosx = 0.
4044. y’+2—y=&. 4045. xy' -4y -2y = 0.

g cos® x

4046. ydy—-—dx_%

I

! o o e
4047. vy = J(P(p - v , TOe ¢ (x) — 3alaHHAA QYHKIHA.
4048. Hajitn auEHI0, ¥ KOTOPOH OTPe30K, OTCeKaeMbIH HA OCH
OpIUHAT KacaTeJILHOH B IPOU3BOJILHON TOUKe:
1) mpomopIIHORANEeH KBaAPATY OPIHHATEI TOUKH KACAHHA,
2) mponopnuoHANIEH KYOY OPAHHATHI TOYKH KacaHHA.
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ro ypaBHEHUA ay Plx)y=Q (x) cnysmur GyHKIHA el?

4049. HaiiTy nwead, 3aJaHHBE YPaBHeHMAMU BHAA P = f((p),

[J1f KOTOPBIX IJIOMIAJL CEKTOPOB, OTPaHMHYEHHAIX JUHVEH ® IOoJAP-
HBEIM PAAUyCcOM IIOCTOSHHON TOYKH (po , (pﬂ) A TeKyiel TOYKH

(p, q)) JHHEAM, IPOIOPIHOHAIbHA MPOMSEENEHNI0 MOJIAPHBIX KOOP-
IMHAT P MU (@ BTOH rexymeit Touku. KoadumueHT IPONOPIIHO-

HAJLHOCTH PaBeH k.

YpaBHeHUa B MONHBIX anddepenumanax
B zapmauax 4050—4057 naiitu oblIye pelllenus yPaBHEeHMHH:
4050. (2x3 - xyg)dx + (2y3 - xzy)dy =0,
4051, 294 - (ﬁ? 4 1} dx. 4052, eVdx + (e —2y)dy =0.

x*+y

dx+ydi dx—xdy
4053, yx¥ 'dx+x¥Inxdy=0. 4054. = xtydy _ yeERA

x-+y x

y+sinx cos® (xy)
2

4055. - .
cos” (xy) cos(xy
4056. (1+x\}x2 + yg)dx +[—'1+ V2l +y2)ydy =0.

4057, ( sin* > -—f——cos;+1) dx+[icosy——~y—s1n y +y—] dy =0.

dx + —= )dy+sinydy=0.

MHTerpupylwmnin MHOXNUTENb

B aagauax 4058-4062 malitu MHTErPUPYIONINH MHOMHTENb

U oBIIie pelleHus yPABHeHNI:

4058. (x2 + y)dx —xdy=0. 4059% y(l+xy)dx-xdy=0.
4060. (x2 +y 2x)dx +2ydy = 0.
4061. L +(y* ~Inx)dy = 0.

4062. (xcosy — ysin y)dy + (xsiny + y cos y)dx =0.
4063. Y6eruTECA, UTO HHTETPUPYIOUIHM MHOMKHTEIEeM JTUHeHHO-
(x)dx
dx .
4064. Haiity WHTerpUPYIOMNI MHOKUTeNb ypapHeHHs Bepny.-

m oy + P(x)y = y”Q(x).
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4065. Halfitu ycnoBus, 1pu KOTOPEIX ypaBHEHHE
X(x, y)dx +Y (x, y)dy = 0
JONIyCKAEeT MHTErPHPYIOINI MHOKUTeNs Buga M = F (x + y)‘

4066. HafiTi ycIoBUA, IPH KOTOPBIX ypaBHEHHE
X(x, y)dx + Y (x, y)dy = 0
JOoIlyCKaeT WHTErPUPYIOMIUIT MHOMKUTENE BUga M = F (xy).

PazHble 3agayn

B zamauax 4067-4088 naiitu obiue penienys ypaBHeHuH:

4067. y' = ax+by +c. 4068. ay’ +by +cy™ = 0.
7oty =2 f y2+xy—x2
4069. y T 4070. y T g
Ak
4071 y' =<, 4072. y’(y2 z x) Al
(x+y) -

yS

4074. (2y + xys)dx + (x + xzyz)dy =0,

2 2
4073 24x ¥ 3 g, 0.
Yy

3
4075. [ Lyt y+—)dx+(x +y )dy:O.

107 Laigf
pony x(y+1)—x

4077. xdy + ydx + y*(xdy — ydx)=0
! .
4078. |1 - i 5 b
[ }dx{(x—y)z de %

£ (x-p)?
4079. ' = x 4080. y sinx +y cosx=1.

4081. y' —y+y®cosx=0. 4082. y’ —w.

sin xcosy

4083. xy’ cos% =y cosi-— X,

4084. (xcosi-!—ysm )ydx+(xcos——ysm )xdy 0.

4085. y'=—X_—tgy. 4086. y-y'cosx=y cosx(l-sin x).~

cosy

.t2+y2 2 2
4087. 2yy’ =e * +L£L—2x.
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4088. [1 2 e;] dx + e?(l e )dy =0

4089. HaiiTi JIVHUK, Y KOTOPOH TNOZHOPMAJ b B JIOGOH TouKe
TAK OTHOCHUTCA K cymme abciucchl B OPAMHATEL, KAK OpAUHATA 3TOM
TOUKH K ee abermece.

4090. Haittu nuEmo, o6Iafaillyi TeM CBONCTEOM, YTO OTpe-
30K KacaTelbHOH B 110601t ee.TOYKe, 3aKJIOUeHHBIH MeKAy ochio Ox
U OpAMOH ¥ = ax + b, nmenurcs ToUKOH KacaHHSA TTOTIOIAM.

4091. Hality 1@HWIO, s KOTOPOIl OTHOIIEHWE PACCTOAHUA OT
HOpPMaa¥ B 1060l ee TOUKe N0 HAYANA KOOPAWHAT K PACCTOSHUIO OT

TOH e HOPMANHU J0 TOUKH (a, b) PaBHO IOCTOAHHOK k.

4092. Halith NTHHHIO, OIA KOTOPOH paCCTOAHHE OT HAYAJA KO-
OPIZMHAT [0 KAcaTeJbHOW B IPOMBBOJLHOH €€ TOUKe PABHO PACCTOS-
HHIO OT HavaJa KOOPAWHAT [0 HOPMAJH B TOH JKe TOUKe.

4093*%. Haiitn auEu0, o6IaJalOUIyI0 CIEAYIOIMM CBOHCTBOM:
opAuHATA TI000i €e TOUKY €CTh cpelHsAs IPOMOPIHOHANILHAS MEMIY
abemyccolf W cymmoii abcrucchl W NOZHODMAJH, NPOBeEHHOH K

JUHNY B TOH (¥e TOUKE.

4094. B snerTpuvecKyIO IeNnk ¢ conpoTusienueMm R :% Om B

TeueHHe ABYX MHUHYT PABHOMEDHO BBOJAWUTCS HampsMeHHe (0T HyJs
nro 120 B). Kpome Toro, aBroMaTHUeCcKH BBOZUTCA HHIYKTHBHOCTE,
TAK UTO YHCIO, BEIPAYKamollee HHAYKTUBHOCTE el B I'eHpPHU, PABHO
YuciTy, BEIPAMKAIOIIEMY TOK B ammepax. HaiiTm 3aBHCHMOCTE TOKa
OT BpEMeHH B TeUeHHEe MEePBEIX IBYX MHUHYT ONBITA.

§ 2. YpagHeHus nepBoro nopspaka (npoaomxkeHue)

flone HanpagneHnin. U30KAUHBLI

4095. Oaso puddepeEIHaNLHEOe YDaBHeHHE y’=—-§. a) Ilo-
CTPOMTH IIOJie HANPABIEHWH, YCTAHABIHBAEMOe AAHHBIM ypaBHEHH-
eM. 0) BrifICHHTEL PACHOJOMEHIEe BEKTOPA IOJIS OTHOCHTENIBHO II0-
JAPHOTO pajuyea Jr6oH TOYKH monisd. B) BEIACHUTE BHJ HHTETPANb-
HBEIX KPUBBIX YPaBHeHHSA, UCXOAA W3 NOJA HampapjeHuii. r) Haiitu
HHTerpanbHble KPUBLIe, pellas AaHHOe YpABHeHWe OOBIYHBEIM MeETO-

| mom (pazzendas IlepeMeHHEBIE). 1) YKasaTh ceMeiicTBO H30KIMH XaH-

HOT'O YPaBHeHHA.
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4096. Hamucats muddepeHInalbHOe YpABHEHNE, HIOKIHHAMH

KoToporo ciysar: 1) papHoGouHbIe rumepbonasl Xy = a; 2) napaﬁo-‘

JIBI _yr2 = 2px; 3) oxpymHoCTH X° + yz = R%,
4097. Haitty M3OKIMHBEI AuQQepeHINalbHOr0 ypaBHEeHNA. ce-
MelicTBa mapabon y = ax®. Cpenars yepre:x. MeTonkosars pesyan-

TAT TEOMEeTPUUECKH.

4098. Y6enurscsd, 9TO HBOKJIHHAMU OJHOPOAHOTO YPABHEHUs (K
TONBKO ONHOPOJAHOIO YPaBHEHHS) CIYXKAT HPAMBIE, TPOXOLALINE
Yepes HAYAJIO KOODIHHAT.

4099. Vkasars JHHeHHBle YpaBHeHWS, H3OKIWHAMH KOTOPBIX
ABIAITCA OIPAMEIE.

4100. IlycTs Y1, Y, Y3 — OPAUHATEL TPeX MIOBBIX MB0KIMH HEKO-
TOPOro JIMHeHHOT'0 YPaBHEHMS, COOTBETCTBYIOIIUE OfHOIN abciucce.
V6enurses, uTO OTHOIIEHHE __ﬂgz:!h
3~ 4

Hie, KakoBa Obl HU Obiia aTa abemucea.

COXpaHsieT OJHO H TO e 3Haue-

MpubnuxeHHoe UHTErpUpoBaHUe
anddepeHumanbHbIX YpaBHEHUN

Ba S
x“+y
10

HHTEIPANBEYI0 KDPUBYIO, COOTBETCTBYIOUIYI0 OTPe3Ky 1<x<5,

4101. Mano ypasnemme y = . ITocTponTs HpUOIHIKEHHO

IIPOXOJANIYVIO Yepes Touky M (1, 1).
1 .
2247

4102. Namo ypaBHeHHe Y’ = ITocTpouTs DPUOIHIKEHHO

HHTeTPANLHYIO KDHBYIO, COOTBETCTBYIOIIYI0 orpesky 0,5 < x <35
npoxozAmLyio Yepes Touky (0,5; 0,5).

4103. Jano ypasuenue y’ = yx° + x°. Ilpumenss cmocob Diie-
pa, BRIYMCIHTL § PH X =1, ecium y — 4yacTHOe pelneHue, YIOBIe-
TBOPAIOIee HAYAILHOMY YCIOBHUIO y|x:{]= 0. BriuueauTs y ¢ AByMSA
DeCATHUHBIMYA 3HAKAMMU.

4104. ano ypasHeHue y = Jx - y* +1. IpuMenas cmocob Dii-
Jlepa, BRIUMCIUTH Y IPH X = 2, €C/IM J — 4YACTHOe DelleHMe, VIOB-
JITBOPAIOWee HAUANBEHOMY YCJIOBHMIO y]Fl =0. Bwumenaurs y c

ABYMSA NeCATHYHBIMHA 3HAKaMH.

4105. Jlano: ypaBHeHUe y’=% W HavalbHOEe YCJIOBHe

y|x=0= 1. Pemmurs dTO ypaBHeHHWEe TOMHO W HAWTH 3HAUEHHE Y NIPH
x = 0,9. Janee, HaliTu 10 8HaUeHNe IPH MOMOLIN TPUOIMIMKEHHOTO
MeT67a, pasbuBasg OTPe30OK [0; 0,9] Ha 9 yacreil. YrRasaTh OTHOCH-
TeIBHYIO MOTPEeNIHOCTE IOCHeJHET0 Pe3yJIbTaTa.

3x*

4106. Hano: ypasHeHme Yy = —
xU4y+l

B HadalbHOE YCJIOBHE

y[1_1= 0. PemnTs ypaBHeHHE TOUYHO M, IONb3ysich KaKUM-Iubo M3
NPUGIHMKEHHBIX METOZOB WHTEerPMPOBAHUSA YPABHEHUH, BHIYMCIUTH
sHaYeHHe X OpH Yy =1 (cpaBHHTBE cO 3HAUeHHeM X, IIOJIyIaeMbIM
[IPUA TOUHOM peIleHUI).

4107. y’ = y® + xy + 2

. HafiTi mo MeTOZy MOCTEf0BATENBHBIX
TpuOAMMEeHHH BrOpoe NpPUOAUIKeHHe O pelleHusd, VIOBIeTBO-
PAIOIIET0 HAYATBHOMY YCTIOBHIO Y| = 1,

4108. y' = xy® —1. Haiitu npn x = 1 3HAYEHUEe TOro pEIIEHMS
JAaHHOTO YpaBHEHHS, KOTOpPOe YIOBIETBODAET HAUAJIBHOMY YCJIOBHIO
Ylosoi 0. OrpaHHYHTHCA TPETHHM NPHOJIMKEeHHeM II0 METOXY Io-
CJIeTOBATENbHEIX MPHOIMKeHUil. BEIUMCIeHNA BeCTH C IBYMS JecH-
THUHBIMU 3HAKAMH.

B zamauax 4109-4116 HaiiTH HeCKOJBKO IIE€PBHIX YJE€HOB pas-
JIOXKeHHA B CTeNeHHOW p#Ax pellleHUH ypABHEHHMI NpPU YKaBAHHEIX
HadaJbHBIX YCJIOBHAX!

4109. y’=y3—x; ylx=0=1.
4110; g =xfy?=dy g =1
4111, y’ = x% - y?; y] =05

4112, y =12 415 4 =1

Gt ol bt =
4113, y' =2y =o0.

4115.

Y

4114. y' = e +xy; 3| = 0.
y' =siny —sin x; ylx=0=0.
Y

=1+x+22-24%; 9| . =1.
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Ocobble peuwieHuns.
YpaBHeHua Knepo m JlarpaHxa

B sapavax 4117-4130 maiiTu obmiue u ocobble pellleHHA ypas-
Henuit Kiepo u ypaBEenuii Jlarpasixa:

4117, y=xy' +y72. 4118. y = xy’' -3y’
4119. y = xy’' + yA 4120. y=xy +1+y”.
4121. y = xy’ +siny’. 4122, xy' -y =Iny’.
4123, y =y (x+1). 4124. 2yy’ = x (y’2 + 4).
4125. y = yy'? + 22y’ 4126. y=x1+y)+y?
4127. y' = n(xy’ - y). ; 4128. y=y (x+1)+ y*
4129. y=yx+al-y®. 4130. x = ytﬁ—;}—]

B samauax 4131-4133 maiitm ocobble pelleHUA YPaABHEHHIH,
NPUMEeHAA TOT »Ke IPHEM, KakoH HCHOJII:BY&TCH B clydae ypapHe-
muit Jlarpanka u Kiepo:

4131. y? —yy' +e* = 0.
4132. *y? —2(xy-2)y’ +y* = 0.

4133. y'(y' - 2x)=2 (y - x'z)

4134. JToxasaTh TeOpeMy: eclu JHHelHoe muddepeHIHATLHOE
VpaBHeHUe #ABJdAeTcs ypaBHeHuem Kiepo, To cemeiicTBO ero MHTe-
TPANIBHBEIX KPUBBIX MPEJCTABISET COO0M MyYOK MPAMBIX.

4135, Ilnomaaes TpPeyroJbHHKA, 00pa30BAHHOIO KacaTelbHOH K
HCKOMOH JHHHHM ¥ OCAMM KOODIHHAT, €CTh BeJIMUMHA IOCTOAHHAMA.
HaiTy nuHAO.

4136. HaiiTu JIHHWIO, KAacATeJIbHBIE K KOTODOI OTCEKAIOT HAa
0CAX KOOPOHHAT OTPe3KM, CYMMa KOTOPBIX paBHa 2a.

4137. HaiiTn NHHHIO, AJIA KOTOPOH NpoHsBeleHHe PACCTOSHUI
M060# KacaATeNbHOMN, 1o IBYX IAHHBIX TOUEK HOCTOAHHO.

4138. HaliTm THHHIO, IJIA KOTOPOH IIoIIalbh IPAMOYTOJABHHKA,
HMEIOIEero CTOPOHAMM KAacaTelbHYI M HOpMasib B J000H TOuKe,
PaBHA ILIOMIALH IPAMOYTOJILHUKA CO CTOPOHAMH, paBHI:IMH Mo AJIH-
He abclycce W OpPAMHATE 3TOH TOUKH.

4139. Haittu nuHUO, I1A KOTOPoil cyMMa HOPMATH H IOITHOP-
MaJH IpollopnuoHansHa abenucce.
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4140%. HaliTy JIHHWIO, AN KOTOPOH OTPe30K HOPMAaJaH, 3aKiio-
YeHHBIH MeX Ty KOOPIMHATHBIMHA OCSIME, UMeeT IIOCTOAHHYIO IJIUHY @.

4141. CropocTh MATepPHAJLHON TOYKH B IDOM3BOJIBHBIN MOMEHT
BpeMeHH OTJIMUAeTCH OT CpenHeH cKopoeTn (OT Havyaja JBHIKeHHA
70 2TOr0 MOMEHTA) HA BeIHUXHY, MPONOPLUOHAILHYIO KNHETHYeCKON
SHEpPruH TOUKH W OOpATHO IPOIOPHNOHANBHYIO BPeMeHU, CUMTAdA OT
Hauasia ABMKeHHdA. HaliTH 3aBHCHMOCTE IIYTH OT BPEMEHH.

OpTOroHafibHble U U3OFOHaNbHbLIE TPAaeKTOPUK
M 3BONbBEHTHI

B sagauax 4142-4147 HaWTH TPAEKTOPHH, OPTOTOHAILHEIE
OaHHBIM:

4142, {-)nﬁnncam; HMeImKUM 06111y0 60abIIyI0 0Ch, PABHYIO 24a.

4143, Tlapabonam y° =4 (x - a).

4144. Oxpy»RHOCTAM X° + y2 = e

4145. Tuccounam (2a — x)y? = 2.

4146. PaparpIM napabonaM, KacamolUMCsH m’mﬂnﬁ npamoii, npu-
yeM A/ KaxA0il mapabosibl TOUKOH KACAHUA CHYIKHT €e BepLIMHA.

4147, KpyraMm oZHOIO pazuyca, IEHTPHl KOTOPHIX JeXKaT Ha
LaHHOII MpAMOH JWHUH.

4148. Haiitu cemeiicTBO Tpael-c'ropﬂﬁ MepeceKanIux IIog yr-

moM O = 60° munun x° = Za(y xf')
4149. Hafitn wn30roHaJIbHBIE TPAGKTOPHM ceMmelicTBa Iapabol
= 4ax; yroa nepeceyeHns o = 45°.

A150%. Haiity TUHUK PACIPOCTPAHEHNS 3BYKA IO IJOCKOCTH OT
HEeIIOABHIKHOTO MCTOUHHKA B3BYKA, Je)KAIIero B TOH e IJOCKOCTH,
ecny BIOJNb KAKOTO-THG0 HANPABJIEHHS AyeT BeTep ¢ IOCTOAHHOM
CKOPOCTHIO d. '

B zagauax 4151-4154 naiiry 5BOSBEBEHTEL THHH!
4151. OxpyxHOCTH 22 +y? = R_2 :
4152, IlenHolt MTUHKUH Y = ach%.

4153. OBONLBEHTHI OKPYXXHOCTH
x=al(cost +tsint), y=a (sint — tcost).

4154, IlonyxkybudecKoil mapadossl y = 32, x= LS
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§ 3. YpaBHeHus BTOPOro v BbICLUWX NMOPSAKORB

YacTHble Cly4au ypaBHeHWH BTOPOro nopsaaka

i
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2 2
4187. xzygi-[x-di—y] Ay

2 dx

4188. yy” = y’(-? VWY = y)

B gagauax 4189—4199 naiiTu yacTHRIE pellleHUs YPABHEHUH IPH

B sanavax 4155-4182 maiiTu ofuine pelleHNs YPaBHeHHI:

4155. y” = x+sinx. 4156. y” = arctgx. 4157. y” =1Inx.

4160. y” = Y yx.

4158. xy” =y’. 4159. y" =y +x. =

4161. (1 + xz)y”+ ) +1=0.
4162, xy” = y’ln%.

4163. () = y'-.

4164, 2xy'y” = (y) +1.  4165. y”-2ctgx -y =sinx.

4166. 1+ () = 2yy". 4167. (y) +2yy” = 0.
4168. a’y” -y =0. 4169. y” = L.
y vVisgy

4170, y” +-2(y'f’ = 0.

2, ’” A2 Sl
= 4171, yy” +(y’) = 1.

4172. yy” = (v} . 4173, 29y -3 (v’ = 4

4174, y(1-Iny)y"+ (1 +Iny)E)* = 0.

4175. ¥ =2yy’.

e (dy)z__dl
4176. cosy-;;‘;+smy e e v

o 4 ' ” ’ N2
77, gy - ) =y, 4178. yy”—yy'lny = (v').

4179. y'=y(y?'_2 %—4).

4180. (x+a)y +x () = v. 4181 yyy” = (v')’ + (") .

4182. xy” - %(yﬂ)2 _ye=0.

B sajauax 4183-4188 pewwTh ypaBHeHWH IPH TNOMOMH MOAXO-

v

mAmei DogcTaHOBKY yy' = P, (y’)z =Dyt T e

4183. xyy” +x (') = 8yy. 4184. xy” = y’(ey - 1).

4185. yy” +(y')’ = z. 4186. y”+1y - L = 0.
S x

' VKa3aHHBIX HAUANLHBIX YCIOBHAX:
4189. y”(xz + 1) L y[x:0= 1, y’|x=0 =8

4190. xyﬂ+x(yl)2_y’=0; ylx:2= g1 y'|x=2=l.
¥ 4191, y’ =L+ 4 =0, ¥y _,=4

4192, 2y” = 3y*%;

2

y|1=-—2=1’ y’i:t‘:l—2=—1.

| 4193. yy" =) -); ¥,.=1 ¥],=-1
| 4194. y°y" = -1; y| =1, ¥],,=0.

2

4195. y* - y%y" = 1; y|x=d=J§’ Y=gt

0196, 47 =3 4],,,=0, v],
4197. 2V =y w-1) 9|, =2, ¥l =-L
4198%. 2y =(y —'xy")s; Yoy=1 ¥
4199. y” = xy +y+1; 9|, =1, ¥’

o=l

T

el

! 4200%. Kaxas nunus obianaeT TEeM CBOWCTEOM, UTO Pajuyc
| KPHMBUBHBL B J000# ee TouKe NPONOPIMOHATIEH IJIWHE HopMmanu?

Hbl Ha ock Oy ecTh BeJHUYMHA IIOCTOAHHAA, PABHAA &.

IIpuuaTs: KoaddunuenT TPONOPIIOHAIBHOCTH E=-1, +1,-2, +2.
A4201. Hafit IHHHAIO, 5N KOTOPOH IpoeKlus pajuyca KpPUBHS3-

4202, Haiity JIWHUIO, NPOXOAAIIYI0 Uepesd Haualo KOOpPAHHAT,
¥ KOTOpPOi OTHOINeHHE ILIOIIANH TPeyroibEHKa MTP (puc. 57)

0Bpa30BAHHOIO KAcaTenapHOH B Karkoil- ¥
HrbGyaes Touke M JHHMH, OpPIMHATOH
aroil Toukm MP m ocpio abemuee, K
NJIOMIANY KPHUBOJMHENHOrO TPEYromib- .
Huka OMP paBHO IIOCTOAHHOMY UMCIY

k(e>1).

M

4203. Hajity nuEUI0, piuHa pyru 0 i
KOTOpOi, OTCYMTEIBAEMAR OT HEKOTO-

-

Puc. 57
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poil TOYKH, IPONOPHHOHANBHA YIIOBOMY K0a(h(pHIHEHTY KacarTelb-
HO# B KOHEeYHOH TOYKe AYIH.

4204. Touxa Maccsl 7 BePTHKANHHO GPOIIEHA BBePX C HAYAIL-
HOH cxopocrsi0 Ug. Cuia compormenenus Bospyxa paBHa kv2. Ilo-
BTOMY, €eCIH IPHHATL BeprTHKANs 3a ock Oy, TO TPH IBHMEHHH

2 2

4 :
BBEPX HMEEeM m:i—-g- =-mg — hvz, a IpH NAJeHWH m‘;Tg =-mg +
" :

d £
+ kv, rge v =E'ye"‘ HaiiT cropocTh, KOTOPYI0 OymeT HMeTh Telo

B TOT MOMEHT, KOI'Ia OHO MAJAeT Ha 3eMJII0.

4205. Torkasa rubkas U HepacTsKUMasd HUTL [IOJBelIeHa 3a 00a
korna. Kakyio dopMy B paBHOBeCHM IPHMeT HHTb IOM AeHCTBHEeM
HAarpysKH, PABHOMEDHO pacnpefenfolneiicd Im0 NPOoeKIHM HUTH Ha
FOPH30HTANBHYIO IJI0CKoCTE? (BecoM HETH mpeHefperaem.)

4206. HaliTu 3aK0H DPAMOJHHEHHOTO IBHKeHHUA MaTepHAILHOMH
TOUKM MACCEI 7, €CIIH M3BeCTHO, 4TO paboTa CHIIbI, AeficTBYIOMEH B
HANDABJNEHHWM JBHIKEHUA W BABHCAIIEH OT OYTH, NPONOPIHUOHANEHA
BpeMeHM, NPOTEKINeMYy ¢ MOMeHTa Hauaya psmxenus. Koaddmmu-
€HT NPONOPHHUOHANEHOCTH paBseH k.

4207*%. Jlyu cBera u3 Bosgyxa (IOKAsaTeNb TIPEJIOMIEHHS M)
najaeT TMOX YIVIOM (i, C BEPTUKANLIO B IKUAKOCTH C TepeMEeHHBIM
noxasareneM npenomieHud. Ilocmemumii JuHeHHO 3aBHCHT OT TIY-
OMHBI “HM TOCTOSHEH B IJIOCKOCTH, IapajyieJbHOH TOPHSOHTY; Ha
TIOBEPXHOCTH JKHAKOCTH OH DaBeH 712;, & Ha ITyOMHe i OH DaBeH M.
Haiitu dopmy ceeroBoro syua B xupxocrn. (Ilokasarens mpenoM-
JICHUS cpens! obPATHO NPONOPIUOHATEH CKOPOCTH PACHPOCTPAHEHHA
cBera.)

YacTHble cCnyYyaw ypasHeHUNn
fonee BLICOKUX NOPAAKOB

B sagauax 4208—4217 maiitu obuize Pemeﬁﬂﬁ YpPABHEHHUI:
4208. y”=1. 4209. y” = cos2x.

4210. y* = e™*.
4212, oy =T
4214. yy" =3(y"F 0
4216, 1+ ()= 8y a21n. @) -y = ()

4211. x%y" = (y")°
4213. y” = (y")’.
4215. yyl’l e ylyll —
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MpubnuxeHHble pewieHns

4218. TIpu wuccienoBauuy Kojebarus M&Tepﬁam.ﬁoi’i CHCTEeMBI
C OXHOW cTeneHbIO CBOGOABI BeTpeuaercs AuddepeHIUalbHOe Ypas-
wenne Buja y” = fi(x)+ f,(y)+ f;(y’). Pemurs sro ypasmenme rpa-
@nfecxn, ecau

1) fi(x)=0, £{) =y, f3(y)=05y" n yl;—:o =y']x=0=0;
2) flx)=-x KE)=0, AE)=-01y-01y® ny|  =y] _ =1.
4219. y” = yy’ - x°; y|x=0= Lt

g =

1) PemmnTs mauHOe ypaBHEeHHE TpadHuecKH.

2) HaiiTH HeCKOJBKO MEPBBIX UYJEHOB pA3JIOKEeHHUS pelleHUs
B CTETIEHHOH PAX. :

4220. Haiitu meeTs MepBHIX UJIEHOB PA3NOKEHHS B DA pelile-

HEA guddepeHIHANBHOTO ypaBHeHHsA Y’ = 4‘;—-%, YIOBJIETBOPAIO-

IIere HAYAJNLHBEIM YCIOBHAM y|x=1 =1, y’lx_l-—- 0.

4221. Haiitu B dopMe cTeNeHHOro psifia UacTHOe pelleHue ypaB-
HeHuA y” = xsiny’, yAOBJIETBOpAIONIee HAYANBLHBLIM YCIOBHAM

yl = 0, y’| b % (OrpannunThed MIecTHI0 MEPBHIMHA YIEHAMHA. )
4222. Hajitu B (opMe CTeneHHOTO pAJA UYACTHOE pelleHHe

= f(x) ypasuenusi y” = xyy', YIOBIETBOPAIOIIee HAYANLHBIM YC-

mosuam f(0)=1, f(0)=1 Ecam orpaHMUUTHCS UATHIO MEPBHIME

YJeHAMU DPAasNoKeHus, To GyAeT MM STOro HOCTATOYHO /s BHIYHC-
neuns f(-0,5) ¢ Tounocrsio xo 0,001?

4223. HaitTy ceMb NepBBIX YJIEHOB PASJOKEHUA B DPAJ pellleHHA
muddepennuansuoro ypasuenus yy  +y +y =0, ymoBIeTBOpSIO-

Iero’ HAYAJNBHEIM yenoBuaM y| =1, Y

0= 0. Kaxoro mopsigka

MasoeTy Gymer mpu x — 0 pPasHOCTH Tl (2 —x—e”* )?'

4224. Haiitu 12 mepBhIX U/I€HOB PABIONKEHHA B DI DPEIICHHA
pucdepenunansuoro ypapHenusa Yy’ +yy —-2=0, yIoRIETBOPHIO-

/|

Iero HAYANBHBIM YCIOBUAM Y| = (0 E e

Yoy 0. BrruHcauTs UH-

1
Terpa 'J‘ydx ¢ TounocTeo go 0,001. Brruncnauts y’ A

0
creio 1o 0,00001.

5 © TOUHO-
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4225%. DnexTpUUYecKas Ielb COCTOUT M3 IOCIeITOBATEILHO CO-
eguHeHHEIX HHIYKTHBHOCTH L = 0,4 TH u aneKTpHYecKol BaHHEI.

B BaHHe HaXOZWTCH JUTD BOABI, MOXKHCIEHHON HEGONBINNM KOJU-
YeCcTBOM. CEPHOM KmcJaoThl. Boma pasjaraeTcd TOKOM, NPH 3TOM
MEHAKTCHA KOHIEHTpAlUfd, & CJAeZOBATENBHO M CONMPOTHBJIEHUE
pacTBOpa B BaHHe. HanpsiXeHue Ha KJIeMMaxX IIOXLepPIKHBAECTCS

. mocrogHHEIM (20 B). KomuuecTBO BemecTRBa, BBHIAENAIOIIEECH IIPU

BIIEKTPONM3e, NMPOTOPIMOHAILHO TOKY, BPeMEHHM M 2JeKTPOXMMI-
YecKOMY SKBHBAJEHTY BelecTBa (3aroH Dapanes). DIeKTPOXUMU-
uecKHi sxBUBANeHT Bomer paseH 0,000187 r/Ka. ConporuBrenue
pacTBopa B Hauase ombiTa R, =2 Om, HavaneHbiii Ttox 10 A.

Haiitu saBucumocTh (B ¢opMe CTEMEeHHOTO paAxa) obkeMa BOJBI B
cOoCy/Ze OT BpeMeHHU.

4226%, 3nexTpuyecKasl LENb COCTOMT K8 IIOCIEAOBATEIBHO CO-
eAnHeHHbIX HHAYKTHBHOCTH L = 0,4 TH u sleKTpuuYecKoil BAHHEI,

TIePBOHAYANLHOE CONPOTHBIeHMe KoTopod 2 OmM. B BamHe B JHUTpE
Bogel pactBopeHo 10 r xjopucroro Bomopona. KuciaoTa pasmaraercs
TOKOM, IIPH BTOM MeHSeTCH KOHI@HTpamusA pacTsBopa (cp. ¢ mpenbl-
Igyinedt sanadel, e KOJMYECTBO PACTBOPEHHOIO BelllecTBa He Me-
HANIOCh, a MeHANCcA o6beM pacrTBopuTens). HanpaseHne Ha KJeM-
max menu 20 B, baeKTpoXMMHUECKWH 3KBUBANIEHT £ XJIOPHCTOTO
Bomopona paBer 0,000881 r/Kix, mavanerbid Tok 10 A. Hajita sa-
BHCUMOCTE (B (opMe CTeNeHHOTO pAAa) MeKAY KOMHYecTBOM COJd-
HOH KHMOCJIOTHI B DACTBODE H BpEMBHeM '

§ 4. JIuHeiHbIe ypaBHEHUS

4227, ©ynxunn x3 u x* yIOBIETBOPAIOT HEKOTOPOMY OFHODOJ-

HOMY JHHeHOMY TuddepeHIHATPHOMY YPABHEHUK BTOPOrO MOPAZ- .

Ka. YOeguTecs, UTO OHH 00pasyioT (DyHIAMEHTANBHYI CHCTEMY, H
COCTaBHTH YpaBHeHHeE, ;
4228. To ke pnsa GyEKUKHT €* 1 x2e%,

4229. dynxoun x, x° u e* 06pasyoT QyHIAMEHTANBLHYIO CHCTe-

My pellleHuil THHEHHOTO OJHOPOAHOTO ypaBHeHUS TPETLEero Iopsal-
#a. CoOCTARNTE 3TO ypaBHEHHe.

4230. Dyuxuum x2 u x® obpasyior Q)yH;LameHTanbny:o cHcTeMy
pelileEnii JMHEHHOIO OJHOPOAHOIO YPABHEHHS BTOPOIO MNOPALKA.
Ha#itn pellleHMe 5TOTO ypaBHEHHs, YIOBJIEeTBOPAIOIEe HAHUATLHBEIM

yemomuam y| =1, y'| =0,
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4231. ®yuxnua cos’ x u sin’x YIOBIETBOPAIT HEKOTOPOMY

NHHEHHOMY OJHOPOIHOMY YPABHEHHWIO BTODPOTO MODSAIKA:

a) HPOBEPUTH, YTO OHHU COCTABASIOT (GYHAAMEHTAILHYIO CHCTEMY
pellieHH#; §) cOCTABUTL ypaBHEHME; B) IOKasaTh, UTO Apyroil dyH-
JaMeHTATbHOH CHCTEeMOH 2TOT0 YpaBHEHHUA ABIAKTCH (GYHKIEHE 1
M CcOoS 2X.

4232%. Ecan Yy, ecTh 4acTHOe pelleHYe YPABHEHHSA
Y +yPe)+yQ(x)=
TO

Px)dx

Yy = Cyl_[ ~H#(z) 4x (C - mocrosAHHAR)
yl

TOXKe ABAsSeTcs pelrenueM. IlokasaTs 3To TpeMsa crmocobamu:

1) HemocpexcTBeHHOH IpoBepkoii, 2) sameHoll y = y;2, 3) us

dopmyasr OCTPOrpagcKoro.
4233. ITonwaysce opmynoil sagaunm 4232, naiiTi obnlee pellle-

HHe YpaBHeHHS (1 - xz)y” - 2xy’+ 2y =0, 3Hag ero yacTHOe pe-
HIeHNe Y; = X.
4234. Pemurs ypaBHeHue y” +%y’ +y =0, sHas ero uHacTHOE

sin x
x

pellieHHe Y, =

4235. VpasHeHne (2x - xQ)y” + (x2 = 2) y.+2 (1 - x)y =0 wume-
er pemenwe y =e'. HafiTu pernieHue ypaBHeHHH, Y/AOBJIETBOPHIO-
=1.

4236*. HaiiTu HeoOXo[MMOe H JOCTATOUHOE YCJIOBHE AJS TOTO,
uTobsl ypaBHeHue ¥y + y'P (x)— yQ (x)=0 HMeNo ABA JTUHEHHO

Iee HAYATBHBIM YCJIOBHAM y’| oot =

HE3aBHCHMBIX DEIIeHHA Iy H Y9, VYIOBJETBOPAIOINHMX YCJIOBUIO
Yys = 1.

4237%. Halitu ob0imee pelleHHe YPaBHEHHS (1 mxz)y”—
—xy'+9y =0, ecu ero YacTHOE pellleHHE €CTh MHOTOUJIEH TPeThei
CTeleHH.

B sapgavax 4238-4240 merxo momobpaTe OIHO YACTHOE pellleHHe
(2e cumraa TpusHanrHOro Yy = 0) Ans gamHoOro ypapHeHms. Hadtn
ofIrye pellleHUA dTHX YPABHEHMIA!

4238. y”"—tgx-y' +2y = 0. 4239, y’ —J+ =0



‘316 1. XIV. AMGOEPEHUMANBHBIE YPABHEHMS

. -Il 2 / 2y ALl
4240. y w;—ﬁ-i-y TS =107

4241. Haiitu obmijee pelneHne ypasHeHHUs xay”’—szy"+6xy’—
—6y =0, 3Had YacTHBIE PellIeHUA Iy = X H Yy = T .

B zamauax 4242-4244 maiiTn obmue pelieHWUs HEOJHOPOJHBIX
YPaBHEHWH:

4242, x*y” —xy’ +y = 4x°.

4243.‘y”—ﬁy’+ﬁy =x-1.

4244, (3x + 2x2)y”—6(1+' x)y'+6y=6.

4245. VYpasmenume |1+ x° y + 2.@' — 2= 4x% +2 npomyckaer
TACTHOe pemenme y = ¥°. HafiTh pelleHme 8TOro ypaBHEHUS, YLOB-
JIeTBOPAIOIIee YCIOBUAM yl x=_'1 =0, y’] WE 0.

4246. HaiiTu 1miecTs IepBEIX UYJIEHOE DABNIOKEHHUsS B CTelleHHON

PAA pelleHus AudpdepeHIUaNbHOr0 YpaBHeHHA y” — (1 + xz) (i

YOOBJIETBOPSIOIIEr0 HAYAIRHBIM YCIOBUAM y[FO ==2, ¥y 0= 2
4247. Halitit [eBATH MEPBbIX WICHOB PABIONKEeHUA B'c'reneﬁnoﬁ
pAN peleHHA Au(GOEPeHIHANBHOTO YpaBHeHHS Y~ = xgy -y,
ynon._némopmomero HAUYaIbHBIM YCIOBHAM y]x:U =] y'lxzo =%
4248, 3anucaTk B BHIE CTEIEHHOTO pa;u:a YACTHOE -pellleHHe
ypaBHeHHA y” —'xy’ tym1=0; 9y =0 ¥

=i i 0.
4249, 3amucaTh B BHIe CTeNeHHOTO paAna oflee pellieHWe ypaB-
menus y” = ye®. (OrpaguunThCs IIeCTHI0 NEPBLIMU YiIeHaMU.)
4250. BamucaTs B BHIE CTEIIeHHOTO pARa obliee pelieHHe ypaB-
HeHuUA y” +xy’ — x2y =0. (OrpaHUYHTECA II€CTHI0 MEPBBIMH UJe-
HAMH.)

YpaBHEHUS C NMOCTOAHHBLIMU KO3dduUUMeHTamMu
B zamauax 4251-4261 maiiTu oflijue pelleHUA YpaBHEHUM:
4251, y” +y -2y = 0. 4252, y” -9y = 0.
4253, y” -4y’ = 0. 4254. y”" -2y’ -y =0.

§ 4. NWHEWHBIE YPABHEHWA 3

4255. 3y” -2y’ -8y = 0. 4256. y”+y=0.
4257. y” + 6y’ +13y = 0. 4258. 4y” -8y’ + 5y = 0.

4259. y” -2y +y = 0. 4260. 4%“20%%5;::0.
4261.2y” + y’ + 2sin® 15°cos® 15°%y = 0.

B samauvax 4262-42064 maliTH pemleHWs YpaBHeHHIl, YIOBJIETBO-
PAKINNEe VKABAHHLIM HAYAJILHEIM YCIOBUHAM:

4262. y” -4y’ + 38y = 0; 'ylx:(}: (ilel
4263. y”" +4y + 29y = 0; y|x=0= 0
4264. 4y” +4y’ +y = 0; y|x=0=2, y’

4265, Jlamo yacTHOe pelleHNe HeKOTOPOIO JIMHEITHOT'o OXHOPOI-
HOI'0 YPABHEHMSA BTOPOTO MOPAAKA ¢ IMOCTOSHHBIMU Kod(GdpUIHeHTa-

| i=10!
=15

2u=0s

ME I = €™, JIUCKPUMEHAHT COOTBETCTBYIOIETO XApAaKTepHUCTHYe-
CKOI'0 ypaBHeHMs paBed Hyuro. HaliTH uUacTHoe pemmeHHE 3TOTO
auddepeHIMATBHOIO YpaBHeHHH, ofpalllalollieecd BMecTe €O CBOei
npoussoxHoi B 1 npu x = 0.

4266. Halitm mHTerpaibuyio Kpusyio ypaeaenus y " +9y =0,
IPOXONAIIYI0 Ueped Toury M (n, = 1) ¥ Kacamliylcs B 3TOH TOUKe
npsamvolt y+1=x-1.

4267. HaliTu mHTErpaabHYH KpPUBYI0 ypasHenus y” +ky =0,
NIPOXOAAINYIO uepesd Toury M (xo, yO) U KacaloLIyIOCA B 3TOH TOUKe
OpaAMOR Yy — g = a (x = xo).

B samauax 4268-4282 cocraBuTh 0b0IIue peIIeHNS HEOTHODPOX-

HEIX YDaBHEeHWi, HAXOJs WMX uacTHEIE pelleHHA JHOO IOmbopoM,
n16o MeTOZOM BAPHAIIMH TIPOMBBOJLHEIX ITOCTOSHHEBIX:

4268. 2y” +y’ —y = 2e*. 4269. y” + a’y = ¢~.

4270. y" - Ty’ +6y =sinx. 4271. y”+2y +5y = -Llcos 2x.
4272, y” -6y’ +9y = 2x* —x + 3.

4273, y" -2y’ + 2y = 2x. 4274, y” +4y’' -5y =1.

4275. y" -3y’ + 2y = f(x), ecaIH f(x) paBHa:

1) 10e7™*; 2) 3¢2*; 3) 2sinx; 4) 2x° -80; 5) 2" cosZ;
8) x—e ** ¥1; D e"(3h4x); 8) 3x+5sin2x; 9) 2e* —e 2%,
10) sin xsin2x; 11) shx.
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4276. 2y +5y = f (x), ecnu f (x) pasma:
1) 52 -2x-1; 2) *; 8) 29cosx;
5) 0,le 2®* — 25sin2,5x; 6) 29xsinx; 7) 100xe ” cos x;
8) 3ch-g~x.

4) cos® x;

4277, y' -4y’ +4y={ (x), ecnu | (:c) paBHa:
U & eerks 2) Betth . 4) 2(sin2x + x); 5) sinxcos2x;
6) sin®x; 7) 8(x2 +lef% +sin2x); 8) sh2x; 9) shx +sinx;

10) ¢* - sh(x =)

4278. y"+y="{ (x), ecnn f (x) paBHa:

1) 2x% —x+2; 2) -8cos3x; 38) cosx;
5) cosxcos2x; 6) 24sin*x: 7) chx.
4279. 5y - 6y’ + 5y = f(x), ecnu f(x) pasna:

4) sinx-2e™*;

8x RES

1) 5e%; 2) sin%x; 3) & + 2x° -x+2; 4) e5 cosx:

3x

5) % sin%x; 6) 18¢* ch x.

4280. y”+y+etg®x=0. 4281 y’ -2y +y =%

4282. y' -y’ ' =f (.'x:), ecnu f (x) paBHa:

1) 225, Loy 22y 2l 3) e? cose* .

»
1+e*

B. sagmauax 4283-4287 naiitu uacTHBIe pellleHUs YpaBHEHHIT,
YAOBIETBOPAIONINE YKASAHHBIM HAYANBHBIM VCIOBHAM:

" ’ —ir
4283. 4y"+16y +15y =4de *; g =8, y| _ =-55.

4284, y” -2y +10y =10x* +18x+6; y| _ =1, y’
4285. y" -y’ =2(1-2); 9| =1, v|,, =1

4286. 5" -2y = (v +2-8); o _,=2, ¥]_,=2.

LB

4287. y” +y+sin2x = 0; y| _ =y’

=i

X=T

TN
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4288%. Ilokasarb, 4YTO HACTHOe pelleHHe ¥ YPaBHEHHSH
agy” +ay’ +asy = Ae* (ap, a1, ag — NOCTOAHHLIE KODDPULIEHTSL,
p u A — pnelicTBUTeNbHEIE HIM KOMILJIEKCHEBIE dUmeJsia) HUMeeT BUJ

y=aﬁ;§e”, ecqiM p He HBIAETCA KOPHEM XapaKTepHCTHYECKOro

ypaBHEHHA cp(r)E agr+ar+a;=0; 7= ﬁe”x, eCJIH p — TIPO-
= 2
cToil KOpeHb XAPAKTePUCTUUECKOr0 YPABHEHWA; Y = ﬁﬂe” ¥, ecam

p — IBoOMHOM KOPeHb XapaKTepUcTUIeCcKOT0 YPaBHEHU.

B samauax 4289-4292 maiiTu obuiue pemleHus ypaBHeHWH Iif-
nepa:

4289, ¥2y” —9xy’ +21y =0.  4290. ¥y’ + 2y’ +y = x.

4291, y"' - L+ F = 2. 4292 £2y” = 2xy’ + 2y +x—-2x° = 0.
X 1

4293, Ecniu ock Baja TYPOHHLI pacnoloxXeHa TOPUBOHTANBHO H

ecJIH TeHTp MAacc IHCKA, HACAXKEHHOIO Ha BaJ, He JIGXHT HA OCH, TO

nporut y ocu Baja (pue. 58) NpH ero BPALIEHHHW YAOBIETBODHAET

dﬂ
YPABHEHUIO d—g— 4 (ﬁ—a L m2) y = gcoswi + w’e, e m — Macca juc-
t -

Ka, O — MOCTOAHHOE uYueo, He 3aBHCcsAlllee OT POJa 3AKPeIIeHH:
KOHIIOE A u B; 0 — yrjoBag CKOPOCTH BpallleHus, € — PKCIeHTPH-
cuTeT IeHTpa Mace AMcKa. Haiitm obuiuii WHTerpajy 3TOrO ypaB-
HEeHHS.

4294. MarepuanbHasd TOUYKA Macchl 1 I' OTTANKMBAGTCH BJIOMb
npsAMO# OT HEKOTOPOro -UeHTPpa ¢ cuiol, IPONOPIIMOHAJNLHOH ee
PACCTOAHHUIO OT 9TOro HeHTpa (KO3(pdUIHEeHT NPONOPIHOHATLHOCTH
paBen 4). ConpoTHB/eHHe CPefbl NPONOPIHOHANIBHO CKOPOCTH JABM-
scenus (KoaddHIHenT TponopIHOHANEHOCTH pageH 3). B mauane
TBUMKeHUS PACCTOAHME OT LEHTPa paBHO 1 cM, a CKOPOCTH — HYJIO.
HaliTu 3aK0H IBUIKEHHSH.

49295, Jacruna Macesl 1 T ABHMKeTesd IO IPaMoH K Touke A o
JeficTBUeM HEKOTOpOi CHJIBL IPUTSIKEHHA, NPOMOPLHMOHATIBHON
paccroarmnio ee or touxkn A. Ha
paccroauum 1 em jeificTByeT chHna 4
106 H. ConporuBjeHHe CPeAbI
IPONOPIIMOHAIEHO CKOPOCTH HBH-

B

O
i Ilexwmp macc ducka®———=§°
sennst u pasEo 4-10° H mpm %

ckopoeTH 1 em/c. B MoMeHT Prc. 58
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t = 0 wacrunma pacnoyiokeHa Ha paccrosHuu 10 em or Tourm A u
CKOPOCTh ee paBHA HyJKW. HaliTH 3aBHCHMOCTL DACCTOSHHS OT Bpe-
MeHH W BEIYHCIHTH 3TO paccrosHMe mis f =3 ¢ (¢ TOUHOCTEX [0
0,01 cm). ,

"4296. MaTepuanbHAas TOYKA MACCHL /M [ABHIKETCH IO NPSAMOiL
3 A B B mox meficTBueM nocrosinHo# cuinl F. ConpoTusienue cpe-
/Il TIPONOPIMOHANEHO PACCTOSHMIO Tela OT B M B HAaYalbHBIA MO-

meHT (B Touxe A) paBHO | (f -::F). Hauanreas CKOpPOCTH TOUKM

paBHa Hyar0 CKoJBKO BpeMeHH Touka Oyjer neurarscss u3 A B B
(AB = a)?

4297. Teno maccel 200 r moaBenieHo HA TPYKKHE U BEIBEIEHO
W3 COCTOSHHSA MOKOA BEITATHBAHHEM MPY:KUHBL HA 2 CM, IIOCTE Yero
ornymeno (6e3 HagambHON cKopocTH). HaliTH ypaBHeHMe ABHIKEHUS
Tena, CYNUTAA, YTO CONPOTUBIEHHE CPeAbl MPONOPIHOHAILHO CKOPO-
CTH OIBHUIKEHUSA. Eenn Teno ABHYKETCH CO CKOPOCTHIO 1CM/C, TO cpeja
oxaskiBaer conporusnenuwe 1073 H; cuia HANDPIIMKEHHA IPYHLUHBI
npu pacTa:KeHWH ee Ha 2 cm pasua 100 H. Becom npy»KuHbBI Ipe-
nebperaem.

4298. JlepeBAHHEIN HUIHHADHYCCKUN wypbanunk (S=100 cm2,
h =20 em, ¥ = 0,5 r/cm3) DonHOCTHIO TOTPYKeH B BOLY M OTIYIEH

Oes HavanpHOIl cropocTH. CuMTaA, UTO CHJIA TPEHUHA [IDPOTOPIHO-
HAJIBHA BREICOTE NOTPYKEHHOM 4YacTH, BRIACHUTH, KAKOB MOJMKEH
BBITE KOD(UIMEHT IPONOPIMOHANEHOCTH £, YTOGHI B pe3ynbTaTe
IIepPBOTO NOAbeMa Haf IIOBEePXHOCTBIO BOJLI MOKA3aJach POBHO I10JIO-
BHHA YypOaHUHKA.

CrombKo BpeMeHRH ({1 ) Gy/er MpojIoMIKATECS TTepBEIil ToABeM?

Kaxogo Oyzer ypasHenne IBM)KeHHS IPH IePBOM Hogbeme?

4299*. Vekas pnuHEHAS TPYOKA BpalllaeTcs ¢ HOCTOAHHONW YIJIO-
BOIf CKOPOCTHIO () BOKPYT IePHeHAUKYISPHOH K Helt BePTHKATBHOM
ocu. B Ha4aJNbHLI MOMEHT HA PACCTOSHMH dg OT OCH BHYTPH TPYO-
KU HaXOMJCHA IIAPMK Macchl m. CUuTaf, 4YTO B HAYATBLHEIH MOMEHT
CKOPOCTH IMAPUKA OTHOCHTENBLHO TPYDOKM Ohlia paBHa HYJIO, HANTH
SaKOH JIBHIKEHHS IIapHKa OTHOCUTENEHO TPYOKH.

4300. PemmTs TpeABIAYUIVIO 324a4y B TIPEANOJOMEHHH, TTO
1IAPHK IPUKpenaed K touxke O mpymuuoil, Cula meiicTBUSA NIDYHRH-
Hbl Ha I[IapPUK TNPONOPIHOHAIbHA He)opMAalyy HPYXKUHEI, CHIA
k-107° H BLIGEIBAET MEMeHeHHe ANHHBI mpysuun Ha 1 cm. imHa
IPY’KAHBI B CBOGOLHOM COCTOAHHH DABHA Gy,

o

g
o
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YpaBHEHUSA BbLICWUX NOPAAKOB
B sagauax 4301-4311 mailiti obuiue pemenﬁﬂ ypaBHeHWii:
4301. y” +9y’ = 0. 4302. y"Y -13y” + 86y = 0.
4303. y"¥ = 8y” -16y. 4304. y" =16y.
4305. y”-13y’-12y=0. 4306. y” -3y”" +3y -y =0.
4307, y +2y” 4y =0. 4308,y = "0,
4309. y"V +y=0.
4310, 64y ™ + 48y +12y" +y” = 0.
4311, y™ 42 y M ¢ il'f;—lly(”_z)-r w2y’ +y=0.

4312. y” = -y} s

y\x:[}: 2, y’l.t:O: 0" v

x=0 =

Nig=0s ¥

277

4313. " =y’ =0 ¥]=1 ¥ s =1

A=

B samauax 4314-4320 cocraBuTh 0OLHE peUIeHHA HEOXHOPOX-
HEIX ypaBHeHUil, HAXONA WX YACTHBIE DeINeHHH ambo mopmbopom,
60 MeToZOoM BapHAIlMHU NPOH3BOJBHLIX MOCTOAHHBIX!

4314. y” —4y” + 5y’ -2y = 2x + 3.
4315, 57 -8y +2y = ¢ [4x? +4x-10).
4316. y'¥ +8y” +16y = cos x.

4317. y" +24%y”
4318. y¥ +y” =% -1.

4319. yV -y = xe* + cosx.

+a'y = cosax.

4320. vV -2y" +y = S(e’” + e"’) + 4(sinx + cos x).
4321, y”+ 2y +y 42625 =05 Y|, =2, ¥, =1
y’f = 1.

x=0
4322 y" -y =302~ =) ol o ¥lieo Vo 1

3..m

4323. Perrurs ypasHenue Ditepa x y” +xy’ —y = 0.

111489
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| § 5. Cucrems!
auddepeHUnanbHbIX YpaBHEHMIA P i
t
dx _ y 7 d 4334 TN e 4335, 4= _ W _ dz
et — — ol . o e———i= —
Il 4324.1. 1 0 \ 4324.2 @ = 2E T, de 8% 0 g e SN T
I 2%+ 5y =0. g R St
I dt Y T 3x +4y.
Illf je B aamauax 4336-4339 maiitn uacTHEIe pemieHHA cucTeM pudde- '
;‘I o % AL e —x-y+az, . DeHIUANBHEIX YPaBHEHM, YAOBJIETBOPAIOMINE YKASAHHBIM Hadalb-
{ 4.3. a0 4324 4. ldy _ it 5 ‘ HEIM YCJIOBHAM:
. —==38x+y. dt ’ .' 2.
‘ 0t dy _ y -yz
s | L5y o
I [ at Y- i Agap ISyt S
o | d_zlery)
‘ L = - 2y-—z dx _ i T oy z|7_~1.
dt ’ e 3x — y+az, dx xz—yz £=0
43245, Y - _ d
B g = Xty e, 4324.6. 1L - x4y +2 g _1-2% | =1
%orce T Gyl o S
(KOpPHM XapaKTepHCTHYeCKOTO YpaB- 49X _ gty -—x
memus 1y =1, 1, =2, ry = 5). o
Y T
%—=2x+y, 4338. \—-=z+x-Y, i'“_z i3
7 _di i i% s =0 =0
4324.7. d—!:= x+3y_z’ 4325. g‘t Y, di x+tytz,
gzl A Bt g [
L -2y+82-x aEl G W Gyt o =1
: | : t=0 ?
(KOpHU XapaKTepHCTHIECKOTO | 4339. % et sl L—o =1;
VDaBHEHHMA Iy = 2, Fyo =8+i ' ' dz _ e
1 23 =8%i). : E?Hx+y, Z|¢=n'
g fz_f St ey S [y’ _dy ] 4340. HaliTw napy nmamil, 061agaiolux CIeyIOIIMH CBOHCT-
e o & 4327. qxl? 5 BaMHU: a) KacaTelbHble, IPOBeJeHHble B TOUKAX ¢ OXHMHAKOBLIMH
> B e yzz’ f (2, i _g_,g“) ; aﬁcnmcamy, mepecexaloTcsa Ha OCHM OpauHAT; 0) HOpMamu, NpoBe-
Ve L % ‘ AeHHBIE B TOUKAX C OLMHAKOBEIMHU abcuuccaMM,; TepeceKaroTcsl Ha
{555, ==L, o A ‘. ocu afemmce; B) oOHA W3 JUHUH NPOXOJUT Uepes TOUKY (L 1), ApYy-
7 5t 3 = ]
3 P e ¢ ras — uepes Touxry (1, 2).
: A3 4341. [anbl gBe JTUHNAH: Y = f(x), NpPOXONAIIasa 4Yeped TOUKY
it 2, ;
4330. 22—y?-22 z=y'lz- s
2’ = 2x2 4331. Y ( Y )2 ’ (0, 1), uy= J f (t)dt, IPOXOAAINAA Tepes TOUKY (0, —3:3—) Kacarens-
xz_yz_zz : = Z'(Z—y) : i . i
S ’ HBle, [pOBefeHHble K 0feMM JIMHUAM B TOYKAX C OJMHAKOBRIMHU
By 4 ?Jf < Setain y % = aﬁcum(cc)amn, nepecekatorca Ha ocm abenmcc. HaliTh JHHUKIO
: 333. (gt =y
%f— +y = cost. Px _ : o .
S e : 4342, HaiiTy JUEHUIO B IPOCTPAHCTBE, NPOXOAAIIYIO Hepes Tot-
;I',;. KV (0, 1 1) 1 06Iajal0NIVIO CHeNVIOMMUMK cBOfiCcTBAMU: &) CJIel Ka-
= B
i
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catencHoOil Ha mnockoeTy Oxy Npy HepeMelieHUH TOYKH KACAHWS
BIOJbE JIUHWH ONOHUCEIBAET DHCCEKTPHCY YIJIa MEXEY TONOKHTEIhb-
HEIME HalpaBieHuamu oceii Ox u Oy; 6) paccTodHUe 3TOTG cliefa OT
Hauajia KOOPAHHAT PABHO KOOPAHHATE Z TOUKH KacaHUHA.

4343. [Isa miapuka, Macca Kaskaoro W3 KOTOPHIX 71, COSNHHEHBI
OUeHb JIETKOH TpPYXWHOHA (YINTWHEeHNHS ce TPONOPIHOHANLHO PacTs-
raBapmei cune). InuHa HepacTaHyTOH UpYXRuHHEL fp. IlpyskuHAa
paCTsHy'i‘a Jio AnWHEL 13, A 3areM B MoMeHT ¢ = 0 o0b6a mrapuka, pac-
HONOMKeHHBle BePTUKANLHO ONHWH HaJ APYrHM, HAUWHAT OafaTh
(conporusnenueM cpenel upenebperaem). Yepes epems T piuna
HUATH coxpamgaercd no ly. Haiitu 3akoH gBHiKeHUS KaskHoro ua mia-
DHKOR. i _

y 4344. TopusoHTanpHadA TPyOKAa BpamliaeTcd BOKPYT BepPTHEAIE-
HOW OCH € YIJIOBOH cropocThio 2 pajwaHa B ceKyHAY. B TpyOre Ha-
xoxaTca gea mapuka ¢ maccamu 300 um 200 r, coegmHenHBIE HeBe-
COMO#l YHOpPYro#l HepacTAHYTON npy:xwHO# anunoi 10 em, npuuem
Gomee TsKeNBl MIADMK Aanblle oT ocy Bpamjenus. Cmia 0,24 H
pacTArMBaeT NPYMRHHEY Ha 1 cM, a UeHTP MaCec CHCTeMBI MIADHKOB
yraned ot ocu Bpamenus Ha 10 em. Illapuky yxep:xupaoTes B yKa-
3AHHOM TIOJIO}KEHUH HEeKOTOPHIM MeXaHH3MoM. B MOMeHT, KOTODEIH
cumTaeM HadaJIOM OTCYeTa BPeMeHH, fAeficTBHEe MexXaHH3Ma IIpexpa-
maeTcd, W MIADUKYM OPUXOAAT B JABHMKeHHWe, HaliTH 3aKoH ABHIKE-
HHUSI Ka)KJoro mapukKa oTHocuTenbHo TPyOku. (Tpenuem mnpenebpe-
raem.}

4345. Cxopocrs pocra KYJALTYDE MHUKDOOPTraHH3MOB IIPOIOP-
HUOBAJIBHA WX KOJUYECTBY H KOJHNYeCcTBY NHTATENBHLIX BelecTB
(roadibuIlHeHT TpoNOpIUOHANEHOCTH paBeH k). Cropoctt yOriBaHHS
OHTATENBHEIX BemIECTB NPONOPIHMOHANBEHA HATHYHOMY KOJIHIECTBY
MHAKPOOPTaHN3MOB (KoadOhUIHEHT NPONOPIHOHANTBEHOCTH PaBen k).
B nauaye onwlTa B cocyle uMelock Ay MHKpoopranuaMos u By mu-
TATeNHHBIX BemiecTB. HaHTH 3aBHCHMOCTH KOJHUECTBA A MHKDOOD-

TAHWBMOB W KOJWYECTBA B MHTATENBHBIX BeIeCTB OT BPeMEeHH
(>0, k >0). ;

4346*, MomycTuM, 4To GAKTEepPHH DPASMHOMKAIOTCH CO CKOPOCTHIO,
TIPOMOPIUOHANLHON WX HAJIHYHOMY KOIMUecTBY (Xo3(dumuenT
TIPONIOPIUOHANLHOCTH PABEH ), HO B TO e BpeMdA BEIPAOATHIBAIOT
sax, HeTPebaamuil UX CO CKOPOCTHIO, TMTPOTMOPHHOHANLHON KoJMye-
CTBY A3 # KoauuecTBY Gaxrepmil (xoahduIMeHT IpPOTOPIHOHAND-
Hocru pared b). [lanee, momycTum, 4TO CKOpPOCTHE BHIPAGOTKH sna
[IPONOPIAOHANRHA HATHYHOMY KOJHUecTBY Oaxrepuii (roadduim-

§ 6. BRIHUCTIMTENDBHBIE 3AOAHU 325

eHT IPONOPIHOHANBHOCTH PaBeH ¢). Ymcio GaxTepmii cHadala BOs-
pacTaeT O HeKOTOpOro Haubospliero 3HAYeHNA, 4 3aTeM yOBIBaET,
erpeMsAch K HyIo. [loxasaTs, 94T0 ANA Jawboro MomenTa ¢ unHcac N
GaxTepHil jaercA PopMyIoH
4M
(e’“ +e'”)

rae M — nawbonsmiee umeno GaxTepuii m Bpems { HaMepseTcd OT
Toro MomenTa, Korma N = M, k — HeKOTOpas MOCTOAHHAS.

4347. JIpa OuIMHApPA, OCHOBAHHS KOTOPEIX JIeXaT B oNHOH
IITOCKOCTH, COeSMHeHHbIe BHH3Y KANHIIApPHON TpyOKoi, HanonHe-
HEI JKHIKOCTBIO 10 pasHoit sricoTsl (H; u Hj). Yepes TPyOKY B efu-
HWNY BDeMEHH TpOTeKaeT ofbeM JKHAKOCTH, MPONOPIMOHATBHBIN
PasHOCTH BEICOT, T. €. PABHBIA oa(hl _hz), rae o — xoadbdunuesT

2’

nporopnuoHansHoeTH. HaliTH s3akon M3MeHeHHS BERICOTHL MKHJKOCTH
B cocynax Haj KanusuisapHo#i Tpybkoi. IlomepeuHoe cederue cocy-
noB S u Ss.

§ 6. BuluucauTenbHbie 3aa4K

4348. 1 %r BOKEI, TEIJIOEMKOCTH KOTOPOH CUHTAETCHA IIOCTOSH-
HO¥, 2 HauaJbLHAR TeMIepaTypa paBHa O,, HarpesaercHd MOTDYHeH-
HBEIM B BOZLY JJIeKTPHYECKHM NPHOOpOM, COIPOTHBJIEHHE KOTOPOTO
R saBumcut oT TemneparTypel © samueiiHo: R = R0(1+ 0,0048), T7Ie
Ry — comporusnerme mpu 0°C (zaxom, cnpaBelIUBLHIN A OGOJb-
IIMHCTBA YHCTHIX Merajnors). TepMOHIONANMA COCYZa HACTONBKO
XOpola, 4To TemJI00TAAYell npeHebperaem.

HafiTy 3aBHCHMOCTE MeMKIy TemiepaTrypoil 0 1 BpeMeHeM ¢ mpu
0<¢t<T, ecnu: :

1) Hanpsmenue E BBOgUTCS paBHOMepHO oT E =0 rno E=F
B reuenue T ¢. Bumumenurs ¢ TouHoersio Ao 1°C, ma CKOJNBKO rpa-
IyCcOB TOBBICHTCS TeMIepaTypa Boxbl K KoHIy 10-f MUHYTHI, ecin
8, =0°C, E; =110 B, R, =10 Om n T =10 mu=.

2) HanpsiskeHHe H3MeHseTcs Io 3akoHy £ = E,sin100nt. Bel-

YHeNIATE ¢ TogHOCTHI Ho 1°C, Ha CKONBKO TPafycoB IOBBICHTCH
TemMmeparypa Bogel K xoHnmy 10-ff mumyTe, ecmm 6p = 0°C,

E,=110B u Ry =10 Om.
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4349. JIutp Boxel HarpeBaercs CIMPAJbIO, CONPOTHBIEHHE KO-
Topoit 24 Om. Ilpu aTom Boma OTHAET TemJo OKPYMKalolleil cpene,
uMewonieir temueparypy 20°C (cKOpOCTE OXJIAMKIEHMH IIPOIIOPIIHO-
HallbHA Pa3sHOCTH MeXJy TeMIeparypaMy Teja i cpensl). HaBecTHo
TaKe, YTO eCJIM TOK BBEIKJIOUHTH, TO TEMIEPATYPa BOJALI IIOHU3HTCSH

¢ 40°C no 30°C 3a 10 mmu. HauanpHasa TeMneparypa Bogsl 20°C.

Ho raxoil TemMnepatypsl HarpeeTca Boja 3a 10 Mun, ecan:

1) Hanps»xeHre BBOAHTCA paBHOMepHO ot Ky =0 zo E, =120B
B TeuerHre 10 mun? Iorpemnoers 0,1°C.

2) Tox mepeMeHHEBIH, W HANpAKeHHe H3MeHAeTcHd Mo (opmyle
E =110sin100xn¢ ? ITorpemsocts 0,1°C.

2

4350. Nano ypasHeHue y' = ﬁ— x° . CocraBuTh TabauIly 3HAYE-

HUH pelIeHHd, YIOBJIETBOPSIONIETO HAUANBHOMY YCIOBUIO y|x=l =k

gaBas x sHadeHus oT 1 mo 1,5 ugepes 0,05. Briuncnenusa secTu Lo
TPeTEEero MeCcATHUHOIO 3HAKA.

4351. Briuncnute npu x =1 3HaueHUWe YACTHOrO pelleHus nud-
depeHIIMANBHOrO ypaBHeHHsi Yy =y + X, YIOBIETBOPAIOIIETO HAa-

YanLHOMY YCJIOBHIO y| oo™ 1. BBIUHCIMTEL 3aTeM lepBble UATH IPH-

OmKeHUH Y1, Yo, U3, Y4, Y5 (DO U€TBEPTOrO ZEeCATHUHOTO 3HAKA) IO
MEeTOJy MOocJIef0BaTeNbHEIX Mpubmuxernuil. CpaBHUTE Pe3yJIbTATHI.

2
4352. MsgecTHo, YTO WHTETpAN Ie'x dx He bepercd B KOHeU-

HOM BHJE B dJIeMEHTApPHBLIX GyHKUuaX. [loansysachk TeM, u4To (QYHK-
x

2 2

Ay = e” J-e"t dt sBnfercsd pelleHVeM ypaBHeHus ¥y = 2xy+1,
0
0,5

2

BBIYHCIUTE e " dx. Bocrmons3oBaThCH METOZOM IIOCIEIOBATEIE-

0

HEIX NPUOIMIKEeHNH, OrpaHHuMBasgch MATEIM npubIm:xeHnem. Cpas-

HUTb Pe3yNbTaT ¢ UPUOIMIKeHHBIM 3HAUEHWEM, BBIYHCIEHHBEIM II0

npasuay CumiicoHa.

43563. ®yuxuua y =1 (x) ABNZCTCA pellleHHeM nn@@epenun-

alBHOTO ypaRHeHHA y' = y2 — X TPpH HAYANTBHOM YCJIOBHH y[ =

HaiiTH nOpo MeToxy HoOCHeJOBATENBHBIX NPUBIMIKEHWH dYeTBepTOoe
npubamiKeHne (y4), OrpAHHUMBATCE TAKMM KOJHWUYECTBOM cjarae-

§ 6. BLIMUCTIUTENBHBIE 3ALA4M 397

MBIX, KOTOpOe HeoGXOZHMO, 4T0GBl BBIUMCIIUTH y4(0,3) ¢ Tpems

HeCATHUYHEIMH 3Hakamu. HalfTH 3areM HECKONBKO HEPBHIX HIEHOB
pasIoKeHus f(x) B CTeIeHHOW pAMI; BBIUMCIUTH f(0,3) TaKKe ¢

TpeMA 3HAKaMHM IIOCJe 3ansATOl U, W CUUTAH f(O,S) Goyee TOYHBIM
pe3yJIbTaTOM, OIEHUTH MOrPENTHOCTE 3HAUSHNA y4(0,3).
4354, ©yurmua y = (x) ABasgeTca pelleHueM Au(depeHIN-

aJbHOTO ypaBHEHUA y”=y;—-31; IpH HAUYANLHEIX  YCJIOBHAX

1,6) ¢ TrouroeTso g0 0,001.

ylx:O = 1, y’
4355%, @ynxnug y = f (
ANbHOTO ypaBHeHMss y” =y —y+X I@pH HAYaJBHEIX YCIOBHAX

= 0. Hawru f (1,21) ¢ TournocTri0 Ko 0,000001.

o= 0. Haiitn i
x

) aBjdercsi pemieHHeM auddepeHn-

y|::=l =1, Y x=1

4356%. Oysxnua y = f(x) sIRJIfeTCA penleHHeM AuddepeHIH-
anbHOro ypapHeHust y” =xy —y+e® TPH HadalbHBIX YCJIOBHAX
ylﬂo =1, y’|x=0 = 0. Haittn f(%) ¢ TounocTeo mo 0,0001.

4357, Jluuus sajgaHa ypagHenneM y =f (x) Haiitu pasioxe-
Hue (QYHKIUN f(x) B pHA, 3HafA, UTO OHA YIOBIETBODSHAET rudde-
peHIMATLHOMY YpPABHEHHIO y” =Xy H HAYANLHEIM YCJIOBHAM
y]x=o= 0, y’]Fo: 1. Boiunenuts ¢ TogHoeThio mo 0,0001 xpuBu3HY

JUHUY B TouKe ¢ abemuccoit 1.
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4363. HaliT KOPHE TPHTOHOMETDUYECKMX MHOTOUYJIEHOB Sin@ +

+8in2¢+...+sinn@ 1 cosQ+cos2@+...+cosn@ Ha orpeske [0, 2n].
4364. IlorasaTb, 4TO TPUTOHOMETPUIECKUNA MHOTOUIIEH

. : - sin2@ sinn@
,\l [naBga XV _ . . SInQ +——+.. .+ —
I } j n n
r TPUrTOHOMETPUYECKUE PSAbI HO OTpeaKe [0, nJ HMeeT MAKCHMyMB B Toukax —io, 3-To,
e (2q~1)ﬁ U MHHMMYMEI B TOYKAaX 255, 2-?;1—“, s (q-l)%“,
§ 1. TDHI'OHDMeTpM'-IecKue MHOTIO4JIeHbl rae ¢ = —g—, ecaH 71 YeTHOe, U ¢ = ”T“, eCIIU 7 HEUeTHOE.
l 4365%. [loxkasaTh, uTO TPUIOHOMETpPHUYECKUil MHorodjien Ges
4358. 1I y PR , :
ONb3ysick  QopMmynamu Dfimepa cosx = £t€ 5 " ‘ cBoboxroro wnena @, (p)=a,cos@+b, sing+...+a, cosng + b, sinng,

sin x -_-&Q_ ‘

=12
—, JOKasaTh, 4To (yHKmuH sin” x u n : He PaBHBEIH TOXIECTBEeHHO HYJI0, HE MOXKeT COXPAHATL JJA BCeX
2i o COS” X MOryT ’

OBITL NIpEACTABNCHH B BuUIe TPUTOHOMETPHYECKUX MHOTOUYJIEHOR i
n-I'0 OPAIKA. :
4359. [Toxasars cooTHONTEHHA

§ 2. Papbi ®ypbe

e 2n 2n 3 o .
e ; \ )
Ism xcosmxdx = J‘sm”‘ xsinmx dx = J.cas" 008 Mo dig= [ .
4 0 0 | 4366. YbeguTbcd, uTO (QYHRIHA Y = P sin% npu x#0 u
2n 1 i

y=0 nopu x =0 Ha oTpeske [— T n] HellPePEIBHA BMeCcTe CO CBoell

14 Tt
= Icos rsinmxdx =0, ectu m>n (mun - IieJible Yuca).
sl 0 )

4360. Ilokasars, uTo BeARMil TPUTOHOMETPUYECKN MHOTOYJIeH
7-TO IOPAAKA, COCTABJIEHHBLIY M3 OJHHX KOCHHYCOB, MOKHO npej-
CTABHUTEL B BHJE P(cos (p), The P(x) — MHOI'OYJIEH 7-H CTeleHH OT-
HOCUTENBHO X.

4361. C momornsio Gopmynel ditnepa (cm. samauy 4358) moxa-

38TE COOTHOIIIeHHe |
. ng (nt1)g
5in—-cos
coS @ + cos2Q +...+cosnP = 2 2
TR
smg

4362. [TorasaTs COOTHOIIEHU !

1) cos¢ + cos 8¢ +...+cos (2}1—1)(9 L

2sing ’

A . ong . (n+l)e
2) sinQ +sin2@ +...+sin ng ) B

Zia
sm2

' IepBOHl TPOW3BOAHOI, HO He VIOBIETBOPAET YCIOBHAM TeopeMbl
Hupuxne. MoxXHO 1M ee DasJoKHUTh B psajg Dypbe Ha oOTpPesKe

[-n, n]?

PermuTh 3agaun 4367-4371 B npeamomomennu, uTo [ (x) — He-
npepsIBHASA QYHKIMA.

4367. ©yaruua [ (x) YIOBIETBOPAET YCIOBHIO f(x+ Tc)= —f (r)
Hoxaszarsk, 4TO Bee ee 4eTHbIe KoadduumeHTE! Pyphe PABHEI HYJIIO
(ao =8y =by=a, =0y =..= 0).

4368. Oyarousa f(x) VIAOBIETBOPSAET YCIOBHUIO [ (x + n) = f(x).

Jokrazars, UYTO Bce ee HeudeTHBIe Koaddummenrtsl Dypbe paBHBI
HYJIO.
4369. Dyarmnus f(x) VIOBIETBOPHET YCIOBHUAM f(ﬂx) = f(x) H

f(x+n): —f(x).

i Hoxasare, 410 by = by = by =...=0 m a; =a, =a; =...= 0.

|
”f

i
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Y
T
+ l———} } +—
-3t -2n -7 0 T 2n an  x
Puec. 59

4370. @ynxuua (x) VIOBJETROPSET YCIAOBHAM f(—x) = =f (x)
u flx+m)=- (x) Ioxasarh, uTO
by ==t =1, =0

g =a; =0y =..=0 n

4371, ©Oyuxuna f (x) VIOBJIETBOPSIET YCIOBUSIM:

1) f(—x)=f(x) i f(x+n)= f(x);

2) 7(~x)=~f(x) u f(x+m)=f(x). Kaxue us ee xospduuuen-
ToB Dypre obpamanTes B HYIb?

4372, Pazioxuts B pag Pypse GyHKONIO, PABHYIO 1m HHTEp-
sane (-7, 0) u 1 5 unrepsare (0, ).

4373. PasnodxuTs B pAL 0 CHHYycaM GYHKIHIO Y = 7’:—-% B HH-
TepBaje (0, :'t).

4374. Vicnonssys pesynwrarsl sagau 4372 u 4378, monyuurs

PABIOXKEHHA JAA QYHKIHHE = X U y = —75—5-’5 VKasaTe HHTePBAaIH,

B KOTODPHIX WNOAYdYeHHBIE HOp-
MYJEBI OYAYT cIIpABEIIHEBEL.

4375. Pagnosure GYHKIHIIO

i
Yy =~ B UHTepBaie (O,TL) B

PAL IO KOCHHYCAM.
4376. Paznokurs QYHKIHIO

AR pax Pypse: 1) B uH-

r4‘.’t2

y=x
TepBaJIe (— T4 n), 2) B uHTep-
BaJe (0, 2n) (puc. 59 u 60).

Ilpu wmomomu moONYUEHHBIX
PasnoKeHul BBIYHMCIHTE CYMMEI
pAIOB

§ 2. PAObI MYPLE 331

L ‘

S =1l+Lt+l4 +L
22 32

2 =1—;—2+3L2~...+(—1)”_1nl+...,

2

1 1 1
Ss =1ttt
3 SE b (2n-1)

s

B sajauax 4377-4390 pasnoxurs B pay ©ypbe ganHble QYHK-
IUY B YKasaHHBIX HHTEPBAJax:

4377. DyHKOUO Y = x> B uHTEpBaIe (0, 7:) B P CHHYCOB.

4378. DyEKUNO Y = x® B uETepBaTE (— m, n).

4379. OyERUHI0 f(x), pasuyw 1 mpu -m < x <0 u pasHy 3
npu 0 < x < 7.

4380. DOyHKIMIO f(x), paBHy 1 B MHTEpBalIe (0, h) 1 PABHYIO
0 B maTEpBAE (h, n), B pSJl KOCHHYCOB (0 < o= n).

4381. HemnpepslBHYIO (QYHKIUIO f(x), paguyio 1 mpm x =0,
pasryio 0 B HHTepBame (2h, n) ¥ JHHeilHyH B HHTepBaje (O, Zh),
B PAJ KOCHHYCOB (0 <h< -g-)

4382, DYyHKIUIO Y = |x| » unrepsane (-1, ).

4383, ynxnuio y = e* —1 B unrepsaze (0, 2m).

4384, ®ynknuo y = e B HHTEpBaJe (— Iy l).

4385. dyuKIMI0 Y = COSAX B HHTEPBaJe (— 1, ﬂ) {(a — He menoe

YHCIIO).
4386, ®yrrnuio y = sinax B HHTepBase (— T, 'n) (a — He 1enoe

quesI0).
4387. dynknunw y =sinax (¢ — Uemoe uHMCjI0) B HHTEpBase

(0 : 11:) B DAJ KOCUHYCOE.

4388. dymxmmio y =cosax (@ — Ieloe 4HclIO) B WHTepBaje
(0, ‘nt) B pﬁn CHHYCOB.

4389. dyurnuno y =shax B uHTepsale (ﬁ T, n).

4390. ©ysxuuw y = chx B HHTepBale (0, n) B PAJ KOCHHYCOB

¥ pHM CHHYCOB.
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4391. Pagnoxurs B pagx ®ypre thysrnuM0, rpaduK ‘KoTOpoi
m300pakeH Ha puc. 61.

4392*. Pasmoxute B psig Pypse byHKHuo, rpapuk KOTOPOit
uzobpaskeHn Ha puc. 62.

4393*. Pasno:kuts B psagsi Oypbe GYHKLAH, rpadhuKH KOTOPBIX
NpHEBeleHE! Ha puc. 63 u 64.
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4394. PasynoxuTh GyEKOHI I = x(n ~ .1:) B DAL CHHYCOB B HH-
TepBaJie (0, n). MenonpzoBaTh NMoJNYUeHHERIH peayNbTaT AJisd HAXOK-
leHS CYMMEL DAXS

’ 153 n-1
1_L+L__1_+.__+(—)—§-+...
(2n-1)

4395. Jasa dyHEDAT @ (x) = (1:2 - )2 :
a) YbenuTncs, 94TO0 UMEIOT MECTO PABEHCTBA ;
o(-m)=o(n), ¢'(=m)=¢'(x) u ¢"(-7) = ¢"(r)
[HO ¢”(-m) = (p’”(ﬂ:)] L
6) HcnonsayA DONy4YeHHBIE DABEHCTBA, PA3JIOEATh QYHRﬁHm
(p(x) B papn Dypbe B HETEpBAJE (— i, n).
B) BerumcauTh cyMMy pana

s (=™t
1-—2—441-3—4—;‘% ...+T+...

§ 3. Me‘ron Kpoinoesa. NapmoHuyeckuii aHanus

B sagavax 4396—4399 y.ﬁqun'rb CXOAMMOCTE TPUTOHOMEeTpHIe-
CKHUX PALOB, AoBels KoodduumeHTH! [0 YKa3aHHOIO B CKOOKA4X IO-
psigKa k:

= 2
% oL =
4396*. Z g o sm nx (k = 4).

n=1

oo

4397+ Y (-1 Zlginnx (k=2).

n?+1

n=1

4398%. Y Sl cosnx (k= 4).

4399%. Y ":“f cosnx (k=5).
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4400. @yaroun ﬂ(x) (i =gl 3) 3allaHBEl B IOJNYHHTepBale
[0, 27t) clexyiomeil Tabauneit:

fi () 27 32 35 30 26 20
£(x) | 043 | 0,87 | 064 | 0,57 | 0,28 0
£ (x) 2,8 3,2 20 1,6 | -0,4 | —0,2
;i (x) 18 22 26 30 32 36
f,(x) | 0,30 | -0,64 [ 0,25 | 0,04 | 0,42 | 0,84
flz) | —04 0,3 0,7 0,9 | 1,2 1,6

Haiitn npubnmmxeHHoe BhIpajkeHHe 5THX (YHKIMIH B BHIe TPH-

FOHOMETPHYEeCKOI'0 MHOTOYJICHA BTOPOTC MOPAIKA.

[nasa XVI
SNEMEHTHLI TEOPUU NONA*)

BekTOpHOe Mone, AUBEPreHLUMNs U poTop

4401. HafiTu BeKTODHBIC TUHUH OXHOPOJAHOTO IoNd A (P)= ai +
+bj + ck, Tme @, b u ¢ — MOCTOAHHEIE. '

4402. Haifitu BeKTOpPHBIE JMHUH IIJIOCKOTO MONS A(P): —Wyi +
+0Xj, TAe (0 — IOCTOAHHAHA. ]

4403. Haiitu BexTopHble quuun mons A (P)=-wyi + oxj+ hk,
rae O U A — TMOCTOAHHEIE.

4404, HajiTn BeKTOpPHEIe JTHHHH IOJA:

1) A(P)=(y+2)i-xj—xk;

2) A(P)= (z—y)i+ (x—z)j+(y—x)k;

3) A(P)=x (yz = zQJi =l (22 + xz)j +2 (x2 + yz)k.

B zamauax 4405-4408 BriumcauTe JUBEpreHIUI0 (pacxou-
MOCTE) ¥ POTOP (BUXPE) 3aJaHHBIX BEKTODPHLIX TIOJIE:

4405. A(P)=

1406. A(P)=(y2 +22)i+ (22 + 22 )j + (22 + y2 k.

4407. A(P)=

4408. 4 (P) = grad (x2 +7° 422 )

4409. BexropHoe mose ob6pazoBaHo cHUJION, HMelOIledl MOCTONH-
HYI0 BeJuuuHy F U HamnpaglleHHMe IOJOXKHUTENLHON ocu abeiuce.
BEIUBCIHTE AMBEPreHIHI0 I POTOP 2TOTO MO,

4410. IInockoe BeKTOpHOe ToJie obpasoBaHO cHIOH, obparHO

IIPONOPIHOHANBHON KBAZPATY PACCTOAHUSA OT TOUKH ee IIPHJIOXMKEe-
HHA D0 HAYala KOOPAHMHAT M HATPABJIEHHOH K Havaly KOODAHMHAT.

xi + yj + zk.

xzyzi + xy°2j + xyz’k.

. (Hanpnmep, IITOCKOe 3JIEKTPHYEeCKOe 110J1e, O6pa30BaHHOB TO4Ye€4YHbBIM

sapsizom.) HaliTH nHBepreHIINI0O ¥ POTOP STOTO IIOJA.

) Bagaum Ha CBOHCTBA CKANSPHOrO IOJNA M €ro TpajMeHTA HOMeINeHHI B §4
raasel XI1.
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4411. Ha#iTm OWBEPTeHIIMIO W POTOP TIPOCTPAHCTEBEHHOTO IIOJA,
eCJIM CHIBI ITOJSA HONUMHEHBI TeM jKe VCIOBHAM, 4To M B sagaue 4410.

4412. BerTopHoe noJie 00Pa3oBaHO CHJIOH, 0BpATHO IPOMOPIIMO-
HAJIBHOH PACCTOAHHWIO OT TOYKH €€ NPHIOMXKeHHA mo ocu Oz, mep-
MeHIUKYAAPHONR K 2Toil ocH M HaIpaBleHHON K Hell. BuIUHMCIHTH
OUBEPTeHIIWI0O M POTOP 9TOTO MOJA.

4413. BexropHoe nosie 0b6pazoBaHo cHIOW, 00pATHO TMPOTOPIIHO-
HAJILHOH DACCTOAHHIO OT TOYKH ee MPHJIOMKeHUd mo miockoctu xOy
U HANPABJEHHON K HAUYANly KOODPAWHAT. BEIUMCIHTE AUBEPTeHI[II0
9TOTO ITOJIA.

B sazave 4414 u nameiie r — paguyc-BeKTOp, I = | r_| — €ro MOJYIb.
4414. Brruneants div (ar), TOe @ — MOCTOAHHLIN CRaIap. .
4415. [oxasats coorHomeHme div ((pA) =pdivA+ A gréld o,

Ige Q= (p(x, 1 z)_ — cHANAPHAS QYHKINA, W
4416. BrruneanTs divb(ra) u div r(ra), rie @ uw b — mocTOAH-

HbIe BEKTOPEL.
4417, Berancauts div (a bd r), Te @ — MOCTOAHHEIN BEeKTOP.

4418. He nepexons K KOOPAMHATAM, BEIYHCIHTH XMBEPTEHIHIO
BEKTOPHOIO TIOJIA:

1) A(P)=r(ar)-2ar®, 2) A(P)=—"—""-, 8) grad——.
¥ ' [r—r0| |r—ro |
4419. BeluMeanuTh JUBEPTeHIINI0 BeKTOPHOTO MOJIA
A(P)= f(|r|)ﬁ.
Horaszark, 4TO AMBEPreHUMs IONA paBHA HYIK TOJBKO TOTAA,

Korjia f(' r |) = %, ecJH IIoJle IPOCTPAHCTEEHHOe, U [ (I r I) = ﬁ,
r r
ecyin moJie miaocKoe, rge C — IPOMBBOJILHOE [IOCTOSHHOE YHCIIO.
4420. Jokasars, 4TO

rot [Al (P) + Az(P)] = rot 4; (P) + rot A, (P) ;
4421. Brrupenurs rot [cpA-(P)], rge @ =@ (x, Y, z) — CKaIAap-
Hafg QyHKOHA.
4422. Briuucnurs rotre, rie @ — MOCTOAHHBIA BEKTOD.
4423. Beruncnurs rot (a v r), TIe @ — NOCTOAHHBIH BEeKTOD.

4424. Tseppoe Teno BpalaeTcs ¢ IOCTOSHHOI YIIIOBOH CKOPO-
CTBIO (0 BOKDYT ocH. HailTn IUBEPTeHIINIO W POTOD HOJSA JTUHEHHBIX
CKOPOCTENH.

1
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4425, TokasaTh COOTHOIIEHME
n (grad (An)- rot(4 x n)) = div 4,

eclii i — eJUHWYHBIN IIOCTOAHHBIN BEKTOD,

IuddepeRnuanbable oNepanuy BEKTOPHOTO AHAIHU3A (grad, div, rot) ymobmo
[PeJICTABIATE ¢ IOMOIIBIO CHMBOTHUECKOro BekTopa V («HaBma» — omeparop Ia-

MunETOHA): V = -E%-I-E-g%-] +dizk

TIpuMeHeHIe HTOTO ONEPATOPA K TOW WIW WHOH (CKANAPHON MIM BeKTOPHOH)
BeJUMUMHE HYMHO TOHMMATH Tax: ciegyeT MHPOJesaTh NO IPABWIAM BEKTOPHOH
anrebphl ONEPANNIO YMHOMEHHA 9TOr0 BeKTODA HA [AHHYIO BeJIHYHHY, & 3aTeM

VMHOKEHUE CHMBOJIA i W T. II. HA BeJAMUMHY S PACCMATPHBATL KAK HAXOMKAeHHe

dx
cootserersylome#t  npoussogmodr. Torga graduw =Vu; divA =VA4;

rot A =VxA.

[Ipn nomoigu omneparopa 'aMHIRTOHA MOMKHO 3AIMHCHIBATH u AuphepeHHaNb-
HEIe oTlepalMy BTOPOI0 NMOPANKA: ;

VVu =divgradu; VxVu =rotgradu; V(VA)=graddiv 4;
V(Vx A): divrot 4; Vx (Vx A)= rotrot A.

4426. MoxasaTs, uro r-Vr" =nr", rge r — paguyc-BeKTOP.

‘4427, [lokasaTs COOTHOUIEHHUA!

1) rotgradu = 0; 2) divrotA = 0.

4428. Tokazatsk, uto div gradu = g%- +a—;; S
(3To BhIpakenme HasmiBaercs omeparopoM Jlammaca m ofeIdHO 060-
snauserca Awu. Ilpu momoumu omeparopa 'aMHIBTOHA €ro MOXXHO

sanucars B BUjge Au = (VV)u = Vi)
4429, Tokasats, uro rotrot A (P)=graddiv A (P)- A4 (P),
rzie AA(P) =AAi+AAj+AAR.

[MToTeHuwnan

4430. BexTopHOe HOJe 06pa3oBaHO NOCTOAHHBIM BeKTOpoM A.
V6enquThes, UTO 3TO [I0JIe HMeeT MOTEHI[HA, U HalTH ero.

4431. BexTopHoe Toje 06pasoBaHO CHUJION, HPOIOPLUOHANBHOM
PACCTOSHMIO OT TOUKM IPUJIONEHHA [0 HAYaja KOOpPAWHAT W Ha-
npasiedHoil K Hagany KooppuHaT. [ToKasaTs, 4TO 8TO IIOJIe KOHCEP-
BATHBHOE, H HAHTH TMOTEeHIHAJ.
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HaJBHBI PACCTOAHHUI0 TOYEK UX IIPUJIIOKEHHS
oT miockocrn Oxy W HANPABNEHH K HAYAJY
KoopauHAT. Byner /i mojie KOHCEPBATHBHBIM

4433. Cunsl noas TPOMOPHHOHAIBEBI
KBAIpaTy DPACCTOSHHA TOYEK HX IPHIIONKe-
HHUA OT OCHM ANIIJIHKAT ¥ HampaBJeHHl K Ha-
4qany Koopiuvar. Bymer ju mose KoHcepBa-
THBHBIM? _

4434. BexTopHoe moje 06pa3soBAHO CH-
JIO, 06paTHO NPOIMOPLHOHANBEHON DACCTOAHHIO TOUKH ee IIPHJIOMEKe-
HusA oT ocu Oz, NepPHeHIUKYIAPHON K 8TOH OCH W HAIPABIEHHON K
meti. IToxkasaTs, 4TO 9TO MoJe KOHCEPBATHRHO, W HailTH ero mOTEH-
L HAaJ.

4435. BexTopnoe mose 06pa3oBano JUHEHHLIMU CKOPOCTAMH TO-
qeK TBepAoro Teja, Bpaljarmllerocd BOKpPYr ceoell ocm. Mmeer mu
9TO IOJIe TIOTeHI[HAaI?

Puc. 65

4436. Cunsr mons samaiorca Tax: A (P)= f(r)% (rax HasnIBae-

Moe meHTpupoBaHHOE NoJe). [lokasars, UTO mOTeHIHAN IO pPaBeH

ule, v, 2)= [ 1()ar [r=\/x2+y2+zz).

IlonyuynTes OTCIOMAa KAK YACTHBIN caydail IOTEHIUAJ IIONA CHJI
TNIPUTSKeHUA TOUYeUHOH Macchl U MOTeHIMal mojid 3agayu 4431.

4437. Haiitu paory cms mons A( p) = xyi + yzj + xzk upm me-
PeMellleHNH TOYKM MAacChl M N0 3aMKHYTOH JMHUM, COCTOAINEH U3
orpeska nOpamoit x+z=1  y=0, UYeTBepTH OKPYKHOCTH
x? +y2 =1, 2=0 u orpeara npamo#t y+z=1, x=0 '(pnc. 65) mo

HATIPABIIEHWIO, YKasaHHOMY Ha depreimxe. Kax umaMmenuTcea pabora,
ecnu nyra BA Gyzer samenena momano# BOA unm orpesxom BA?

MoTeHUUWan CUnbl NpUTaxXeHus)

4438. Tau B niockoerr OLY) OFHOPOXHEIHR cTepiKeHb AB IIMHEI
2l ¢ nuueliHol nnorHocTh 8, pacmosokeHHBIH Ha ocu Of cum-

METPUUYHO OTHOCHUTeNRHO Hauaja KoopauHar (puc. 66).
a) Haiitu moTeHIIHan u(x, y) CTEPIKHA.

) Buecw (B samauax 4438-4449) pesge mMeercda B BHAY CHIA THMKecTH, Heii-
eTByOIAL 00 3aKoHYy HeoTona. BmecTo BHIpAXKeHHS «IIOTEHIINAJ MACCHI, DACIIOJNO-
skeHHON HA (MNTH B) JaHHOM IeOMETPHYECKOM oOBeKTe», IS KPATKOCTH MBI POBO-
PHM <«TOOTEHIHAT JaHHOTO 00BeKTan.

4432. Cuner mons ofpaTHO IIPOTIOPI[HO-:
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6) IToxasaTs, uTo mpoeKunH X u Y i
CHJIBI NPHUTHXeHUd, NeficTBylomiell Ha
TOYKY P Macchl m ¢ KoopguHATAMU

p(E,m)

I
I
§=x, N =Y, PaBHEI / :
= 1
: ! 1 1 1 L
BEE mkﬁ(ﬁﬁm), A 0 B € &
Y = - mk8 (@ + A_C)
y \PB PA Puc. 66
a pesyJIbTprIomaH cuia R mo BeJIMYHHe paBHA
Ri= 2";’(25 sin = > (OL + B), rie k — nocroguuas TsaroreHud (C+— npoex-

1ua Touky P Ha ock QF, oo — yron APC, B — yron BPC).

4439, Hajitun noTeHIHAT OKPYKHOCTH 22+ y:2 = R? T zEl0r g

TOUKEe (R, 0, 2R)', ecJld IIJIOTHOCTE B KaXXIOoH TOuUKe paBHA abco-
JIOTHOW BeJHUHMHe CHHYCA YIVIa MEeMIY Paguyc-BeKTOPOM TOYKH H
ochIO abcuuce.

4440. HaiiTy moTeHIMAN epPBOrO BHTKA o,uﬁopo,:mon {rLnot-
HOCTH O ) BHHTOBOH JMEHH X = @cost, y =asint, z= bt B Haua-
Jie KOOPIHHAT,

4441. Ha#iTn moTeHRITUAT OZHOPOLHOIO KBaApaTa co CTOPOHOIN a
(IoBepXHOCTHAA MJIOTHOCTE O ) B OJHOM W3 ero BepIlHH.

4442, Ha nnocxocrn Oxy paclpereseHa Macea ¢ IIOTHOCTBIO O ,
yOBIBAKOITEH ¢ pacCTOAHHEM () OT HAYANA KOOPAMHAT O BaKOHY

5=

P HaiiTu noreHIuan B TouKe (0, 0, h). (Paccmorpers TPH
+p ;

exyuaa: p<ly h=1lm B> 1.3

4443%*. BpIuMcIUTh NOTEHIMAN OAHOPOAHON GOKOBOM TNOBEPXHO-
CTH KPYTJ0T0o HUANHAPA: 1) B meHTpe ero oCHOBAHUA,

2) B cepemuHe ero ocu (pamuyc munuHipa R, Beicora H, mo-
BePXHOCTHAA TIJIOTHOCTE O).

4444, BrraucnuTh TOTEHUHAN OXHOPOAHOI OOKOBOM IOBEPXHO-
CTH NIPSMOTO KPYIVIOTO KOHyca (paguyc mmiauHApa R, Bwicora H) B
ero BepIlIrHe. 3

4445, [Tan npamoit KPyIabld OTHOPOAHBIN TUIWHIAP (paguyc oc-
HOBaHuA R, BeicoTa H, NIOTHOCTL §).

1) Ha#iTi moTeHLMAN B IEHTPE €ro OCHOBAHHA.

2) HaiiTu moTeHIMAT B CepeguHe ero OCH.

4446. Tax npaMoil Kpyrablil oTHOPOAHEIH KOHYC (PagUyc OCHO-
BaHuA R, seicora H, nnornoers 8). Hailty moTennuan KOHYcA B ero
BEDIITHHE.
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4447. Halitm mOTEeHNMAN OZHOPOLHOTO NoJAyHIapa x> + yz +

+2* < R? (2 > 0) ¢ IUIOTHOCTBIO & B TOUKe A(O, 0, a). (Paccemort-
peTh ABa caydasa: e =2 R m a< R.)

4448%. HaliTy HoTeHnMA] OJHODOJHOIO Tejia, OIPAHHYEHHOrO
JBYMA KOHIEHTPHYeCKHMH cdepamn ¢ paguycom K @ r (R > r) Hu

IJIOTHOCTBI) O, B TOUKe, YAANEHHOH OT NeHTpa IIapa Ha pac--

crofene a. (PaceMoTpers Tpu enyuas: a> R, a<r u r<a<R.)
IloxasaTh, 4TO ecl TOUKA HAXOJWTCHA BO BHYTPeHHeH MOJOCTH Tena,

TO CHJIA IPUTHAKEHAA, TeHCTBYIOMAN Ha 3Ty TOUKY, PABHA HYJIIO.
4449, Hafity DoTeHnWAaX HEOZHOPOJAHOTO CIUIONIHOIO [IApa

22 +y2 +22 <R B TouKe A(O, 0, a) (a :>_R), ecJii ILIOTHOCTH

§=22%, r. e IPONOPHHUOHANEHA KBAJAPATY PACCTOAHUA TOUKH OT
mrockocT Oxy. :

MoTok M uMpkynauus (NNOCKUi cny4yain)

4450. BriuncIuTh MOTOK M MUPKYIAIHI0 MOCTOAHHOTO BeKTOopa
A BIONL TPOH3BONLHON 3aMKHYTOH KpuBOi L.

4451. BriumelnTh HOTOK H MUPKYIANHI) BeKTOpa: A(P)- ar,
rjie @ — NOCTOAHHEIH CKANApP, a ¥ — PATMYC-BEKTOP ToukH P, BROJIE
IIPOM3BONLHOM BaMKHYTOH KpuBoit L.

4452 BRIYUCIHTE [OTOK H  IHPKYIAGHIO

BeKTOpa
A (P) Xt — yj BIONE OPOU3BONLHOH 3aMKHYyTOH KpuBoii L.

4453. BpruuenuTh IOTOK ¥ TUPKYJIANNI BeKTOPa A(P)=

= [x3 - y)i + ( y3 + x)j BJIOJIE OKPYIKHOCTH pajmyca R ¢ IeHTPOM B
HAYAJe KOODIHHAT. :
4454, I'Io'reﬂuna.u MoJsA cRopoc'ren TACTHIL, Texymeu JRI/III;ROCTH

paBeH u =— Inr, roe r = \fx + y . OnpepennTs KOJTUYECTBO HHJI-

KOCTH, BBITEKAIONIeH H3 BaMKHYTOrO KOHTYpa L, OKpyKaoiiero
HAYAJIO KOODAMHAT, B eAWHHIY BPEMeHH (IIOTOK) M KONWYECTBO
JKHJKOCTH, IPOTEKaIoell B eAMHANY BPeMeHH BAOIL 3TOT0 KOHTYpPa
(muprynanusa). Kax usMeHHTCA Pes3yJabTar, ec/iM HAUAJ0 KOOPIWHAT
JIEXUT BHE KOHTYpa?

4455. IoTeHnuan moaAs CKOPOCTEH WACTHIL TeKylne# JKHIKOCTH

paBeH U =@, TAe @ = arctg%. OHpeJIEJIHTB-HOTGK H I UPKYJISIAIO

BeKTOpa BIOJL 3aMKHYTOI'0 KOHTypa L.
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4456. TloTermualX nojis cKopocTell YacTHN, TeKymied Kuaxocrn
paBeH U (x, y) =X (x2 - 3y2 ) BEIumcauTE KOJIMYECTBO IJKHAKOCTH,

NpoTekalollell 3a efMHNNY BpPeMeHH Yepe3 OTPe30K IPAMOHN JHHUM,
coequHANMeH Hauano KOOPAWHAT ¢ TOUKOK (L 1).

! NMoTok w umMpkynauusa
(PpocTpaHCTBEHHbIN cAy4am)

4457, JloxasaTe, UTO IOTOK pajuyc-BeKTOpa r depea Jo0yio
3aMKHYTYIO NOBEPXHOCTH PABEH YTPOEHHOMY o0BeMy Teaa, OrpaHm-
YeHHOr'0 9TOH MOBEPXHOCTHI.

4458. BriumenauTh IOTOK pajuyc-BeKTOpa depe3 GOKOBYIO IIO-
BEPXHOCTh KDYTJIOTO MWJIHHEApa (paguyc ocHOBaHHA R, Bricora H),
ecli och NHUIUHIPA OPOXOAUT Uepes HAuaJo KOODAWHAT.

4459. Tlonwaysce peayasraramu 3azau 4457 m 4458, yeraso-
BHTbH, JeMy paBeH IOTOK PafHyc-BeKTopa uepes 00a OCHOBAHHA IH-
JUHADPA OPefEIAYINeH 3afadH.

4460. BHYHCIHTL IOTOK paguyc- Belc'ropa gyepes GOKOBYIO HO-
BEPXHOCTh KDYIJIOro KOHYca, OCHOBaHHE KOTODOLO HAXONHTCH HA
nnockoet xOy, a ock coemagaeT ¢ ockio Oz. (Beicora KoHyca 1,
paguyc ocHOBaHUS 2.)

4461. Haiitn morox Bexropa A(P) = xyi+ yzj + xzk depes rpa-
HUIY gacTw mapa x° +y° +2° =1, 3aKI0UeHHON B IEPEOM OKTAHTE.

4462%. HaliTn mOTOK BeKTOpPA A(P) = yzi + xzj + xyk qepea 6o-
KOBYI0 HOBepXHOCTH THpaMHIbl ¢ Bepmmmoii B Touxe S(0,0, 2),
OCHOBAHHWEM KOTOPOH = CHY/KWT TPeyroJbHHK € BepIIHHAMH
0(0,0,0), A(2,0,0) u B(0,1,0).

4463. BLIYHCINTE NUPKYJIANAIO PATHYC-BEKTOPA BAOJTEH OHOTO
BuTKAa AB BUHTOBON JMHME % = acost, y =asint, z=0bt, rae A
1 B — TOYKU COOTBETCTBYIONINe sHaueHwio mapamerpa 0 u 2m.

4464. Tseppoe Temo BpalllaeTcd C MMOCTOSHHON YIVIOBOH CKOpO-
CTBI0 ©® BOKPYr ocu Oz. BRIMMCIHTL DUPKYJIAMHI0 TIOMS JHHEHHBIX
cKopocTeil BIONE OKPYXHOCTH paguyca R, IMeHTD KOTODOH JIeMKHT
HA OCH BpallleHH$, & IJOCKOCTh OKDY’HOCTU NepHeHIUKYIAPHA K

OCH BpAINeHHA B HANPABJIEHHH BDPAILEHHA.
4465%. BHYHCAUTE IOTOK pOTOPA II0JS BeKTOPOB A(P)—

=yi+2j+xk uepes IIOBEPXHOCTE napabojioufa BpalleHUA 2 =

=2 (1 - %% -y ), OTCEeUeHHYI0 II0CKoeThI0 2 = 0.
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K rnase |

1. Bee umena n HATypaisHOTO PAjA, XpoMe n =1 u n=2. Ecmu cymma yriaos
S, a 4HCHOo CTOPOH N, To S = rc(nf?.). 4. a)llpm x=-2, x=1, x=6 dyoxoua
obpalaeTesa B HyJb; 6) Ipu X < -2, —2<x<1, x> 6 QYHKOHA NOICKHTENTHHA; B)

2 2
npu l<x<6 GyHKOHMA oTpunaTensHa. 6. r=ﬁ. 7. §=4=tga 8. b=y25-a".

9. f0)=2/M=-05 1@)=0 f(-2)=4 fl-4)=-5 7(2)=-0242.., |rlL)-
=1 90)=2 ¢)=05 o@)=0 o(-2)=-4 o{)=04 f(-1) ze cymecrsyer;
(1) me cymectsyer. 10. f(1)=0; fla)=a’-L fla+1)=a’+30%+30;
fla-1)=a-3¢" +3a+2% 2f(2a)=16a°-2 11. F(O):%; F)=1 F@)=2
F@.5)=2% PL15)= 7L 00)=% o@)=1 o(-1)=L ofr)=2"2

=gl
FiCt)= g 28

mr x>0 u ox)=27"2 mpu x<0 o-1)+Fl)=1L 12. w0)=0; w(l)=a

v(-1)=-L ty(%): alTTd; wla)=a™; yl-a)=-a"% 13. m(12]= t°+% [o@) =
=4+ 98 +1. 20, f{bb_i(“) PABHO TaHTEHCYy YIJa MeXROy cexynlelf, Ipoxonsmeit
uepes Toukn (g, f(a)) u (b, 7(6)), u monOHTENEHEIM HAUpaBIEHHEM OCH Ox. 22. a)
=0, =2 6) x,=-1, x,=8 23. x,=-2 x5=5 xg= —%. 25. 4 u -2; -2,
2,4, 10. 26, x; =8, x3=-2, %3=2 =x;=8 27, x<-1,m x22 28. a=4

b=-1 29. a= m ~1,04 (momaras sin0,5=048); b=1; c=—_35+2kn
Wi a= m 104 b=-% ec=1+@k+ln (k=0, #, #2..). 33. u=

=41+ lg'smx)a 34. v =sin(l 1+x) 85, 1) y=0v%, v=sinx; 2) y= Yo, v=u?
u=x+1; 38) y=lgv, v=tgy; 4) y=ud, u=siny v=2x+1 5) y=5%
u=v% v=3x+1 36. a) -3 6) 0; B) sinlZ 1) —sin2xcos?2x; 1) a® —38x +

+382° - 22" +x; e) 0; x) sin(2sin2x) 38. 1) y=2y1-x% 2) y=+Lyx?—a?;
8) y=Va® -2 4) y=% 5) y=1E% 6 y-2000_3 7 108, [x7 4 7)-
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= log,,(:::2 & 2); al S Arccosi%. 39%. Ilyers x>0 m y>0, Torma

Yy+y-x-x=0 y=x (rpadmk — OHCCERTPHCA MepPEOTO KOODJMHATHOLO YIJIA).
Iyers x>0 u y<0, torfa y—y-x-x=0; x=0 (rpadux — orpumaTenkHaz:
noayoce Oy), Ilyete x<0 u y>0, toraa y+y-x+x2=0; y=0 (rpadux —
OTP;‘IL(&TEJILH&H nonyock Ox). Ilyere x<0 u y<0, Toraa y-y-x+x=0 —

TOXAECTRO (IPauK — MHOMKeCTBO BeeX BHYTPEHHHX TOYeK TPEThEro KoOpPIHHATHOTO
yraa).
41,

n|1(2)13|4|5|6[7[8]|9|10[11[12(13|14[15(|16(17|18]19(20
u|0f1]2]|2|3|8|4|4|4|4|5|(6(6|6]|6]|6|7]|7]|8]8

1({2)3|4(5)|6[7[8]9]|10|11]12|18|14|15|16|17|18]|19]20
0Ojojoj1joj2fo|2]1|[2]o|4]|0|2]|2|3|0|4]0]4

43. Ecmn f(x) — macca orpeska AM, To f(x)=2x mp:m 0<x<1l,
fx)=2+2(x-1) npn 1<x<3, f(x)=x+2 mpm 3<xr<4 DOyEKIUA ompe-

nenena npu 0<x<4. 45, V:ﬂ_r[Rz—%]; O<x<2R 47.1) x>0; 2) x>-3

3) x< %; 4) —e0 < x £ 0; 5) Best uHCNOBAR OCh, KPOMe TOYek ¥ = +1: 6) Bes gHcio-
Bas och; T) He ompeneneHa -rbm:rco npu x =0, x=-1, x=1 8) Best uncnOBAA OCH,
Kpome Towek xr=1 M x=2 9) -1<x<1; 10) —o<2<0 m 4<x<+oo;
11) —e<x<1l ®m 3<x<+ew; B wnrepsaze (1,3) ¢yHKkuuA He ompeneneHa;
12) —o<x<l m 2<x<+es Ha OTpe3Ke [1, 2] QYHKIHA He olpejeleHa;
13) 4<x<4; 14) 1<x<3 15) 0<x<1; 16) -%sxsg; 17) 0<xs %
18) ~1<x<1; 19) —e<x<0; 20) He umeer emuicna; 21) 1<x<4;
22) 2kn<x < (2k+1)n, T7ie k — nenoe yueno; 28) 2kn<x < (2k+1)7c, rae k — menoe
guenoe; 24) O<x<l mw l<x<+oo 48.1) -2<x<0 u O<x<l; 2) -1£x<8;
3) 1sx<4; 4) % <x<2 n 2<x<+eo; 5) obnacrs onpeneaeHHs COCTOUT TOJIBKO
U3 OJHOM TOUKH x:i; 6) -l<x<0ul<x<? 2<x<+5 7) 8-2n<x<3-n
H 83<xs4; 8) -4<x<-n m 0<x<m 9) 2kn<x<(2k+1)n, rae B — nenoe
yueno; 10) d<x<5 u 6<x<+es; 11) HHUTZE He onpegeneHa; 12) -1<x=<1 nu
2S x<3; 13) Bex unenoBast och; 14) 4 £ x <6; 15) 2<x<3. 49, 1) MHa; 2) Tox-
JECTBEeHHEI HA JI0GOM MHTEpBase, He cogepskaiieM TouRy x =0; 3) TosIecTBeHHE!
Ha moxyunTepsane [0,+c<); 4) Tompecrsenmn ma mmrepsane (0,+c<). 50. 1) Ha-

npﬂmeﬁ, =4 -x% 2) manpumep, Yy =—=—; 3) manpumep, y= —l- +-L
¥ o =
ot 4

—3

+xl4 51. 1) 1<x<8 2) 0Sx<+too ANA ABYX BeTBell W 1< x < +eo nnsa ABYX

ApyTHX BeTBei. 52. —eé<x<+$°; 53.1) y>0 npu x> 2 y<O0 mpu x<2 y=0

ﬁ =
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opu x=2 2) y>0 opu x<2 m x>3; y<0 mpu 2<x<8 y=0 npu x, =2
u x, =3; 3) y>0. B HHATepBaNe (—M,-l—oo), byHRIKA KopHell He umeer; 4) y >0 B
unrepsanax (0,1), (%+e); y<0 b marepsanax (~e=,0) u (1,2); y=0 npu x, =0,
=1 2=20) y>0 mpu x#0; y=0 mpu x=0 54. 1), 3), 8), 10), 11), 15)
yeTHsle, 0), 6), 9), 12), 14), 17) veuernnie; 2), 4), 7), 13), 16) uu yerHsre, HU He-
yernsle. 55. 1) y = (xz + 2)+ 3x; 2) y= (1—x4)+ (— b -—2x5); 8) y=(sin2x+tgx)+

ft % 00, f_ 1100 00_(1_ 3100
voosk 67.1) y=atwt gt g o (VPP QPP g

@ynxnun 1), 5), 6), 8). 60, I'paduxu cM. ma pue. 67 u 68. 61, 1) B unrepnane
(+20,0) yBrBaer, B unrepnane (0,+ ) Boapacraer; 2) s unTepBane (.ww,O) yonIBaeT,
B HHTEpPBANE (0,+w) COXpaHAeT NOCTOAHHOE 3HaUeHWe — HyAb. 62. 1) Haubonsuiee

1; mauMensmee 0; 2) HauGonkmee 1, Haumensimree —1; 3) Hauboxablee 2, HAMMEHL-
mee 0; 4) Haubosbplnero sHaYeHHs He uMeer, HauMensmee 1. 76. x =8, mpu rpa-

pEYecKOM DelleHHH HIeTest TOUKA Nepeceuenus rpadura QyRRmE y = 0x) u
opamo# y = 2x —4. T8%, Ca;enyer ofparurh BHMMAHME HA TO, YTO M3 BCET/A CITpa-
sezuBoro coorHomenus |f(x)+ o (x)|<|f ()| +|o(x)| B yeropun sanaun mexmouen
sHax paperctsa. Crporoe HepareHCTBO GyJeT MMeTh MecTo HpH x <3 u x> 4.
MoKHO pelllMTE 3a7a4y NyTeM NOCTPOSHUA rpaduKos GyErmuit @ (x)=| fx)+o(x)]|

n y()=|7 6]+ |0 )]

0 HA UHTepBaie (—oo, - 3).
82. y={-32'+5

2x-2  ga orpesxe [3.6].

HA OTpesKe [— 3, 8},

105. x],# -3, x,=28. Ilpu rpaduYecKOM pelleHUH HINETCH TOUKA MepecedeHHsd
rpaduka Qyarous y =¢(x) u napao-

y ma y* =Tx +25. 106. Ecan b°-4ac>0

u a>0, To dyEROMA ompeAeseHa Ha

" Beell UMCNOBOH OCH, KDOMe WHTepBANa

/// x; Sx <X, TAe X; H X3 — KODHH TpeX-
- unema. Ilpu & —4ac>0 u a<0

-1 0| 1 2 3 X (QYHEOHA ONpeflelieHA  TOJBKO IPH

£ <x<x. Eeaxuw b -dac<0 wm

Puc. 67

. a>0, To (YHKOHS oIpeZeleHa Ha
Beeit umenoBolt ocu. Eenm b% —4dac< 0
u a<0, To GYHEKOEA HATIC He OLOpe-

1 nemena. Hawomem, mpm &% —dac=0
¢yHEnua Gymer ompesienera HA BCeH
HHCIOBOH OCHM, KPOME OHOH ee TOYKH

1 1 I

oy 0| 1 2 3 e x:H?’:{, ectn a>0, W HHrge He

‘Purc. 68 onpesienena, ecan a < 0.
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107. f(x+1) =2x* + 5x+3. 108%. Iycrs —tlztc _
Pedxi3e

AeHCTEHTeNbHOe whcao; TorAa (m —1)x% + 2@2m-1)x+ c'(3m —-1)=0. Apryment x

(Gm-1) -
~(m=1)@Bme-c)=0, wm (4-3e)m’+ 4(c-Lm-(c-1)20; mo Tax xax m ~
ACHCTEATENBHOE WHEIO, TO 3TO HEPABEHCTBO B CBOI0 OYEpENh CIPaBEIIMBO JHIIb
npu ycaoBHH, yTo 4 — 3¢ > 0, 4(0*1)2 + (4—3c)(c—1)$ 0; orcroma 0<c<1, HO mo

yerosmio ¢ # 0, cueposarensro, O<e<1l 117.1) y=x 2) y= %; 3) y= -13&'-5-'-;

4) y=iJx-1; 5) y=%; 6) y==L 7) y=1tr+1; 8) y=+Jx’-1;

X

=m, TAe M — OPOHMIBOIBHOE:

JokeH  BpITh  JeHCTEMTENBHEIM  GMCIOM, CIIE0BATENLHO,

A
9) y=lg 5 10) y=-2+10% 11) y=2%; 12) y =log, %5 13) y=%lg =

2-x’

1-
l+aresinE=L
14) y=taresinZ; 15) y = n—m’_f—; 16) y =*cos* (0<x<2m). 119. d =-a.
3 ! 2 l—nrcsnn—’z‘ 4

122, 1<x<8 y=1+ o= 123, y=aresinVx-*-2. 128. Eemn y, = x",
yzzﬂ, To IpH n>1 gna O<x<1l y <y, a anma 1<x<+too Uy > Ys; TIPH
O<n<l pna O<x<l Yy >y, aana 1<x <t U <Y, upH -l<n<0 gna
O0<x<l <y, agna l<x<teo y >y, Opu n<-1 gma O<x<l y <y, a
AnA 1< x <too <y, 136, n=15 136, HMcexopa us onpefesenns runepboamye-
sh(-x)= -shx,  th(-x)=-thx,
ch(-x) = c¢hx Tepuonmieckumu oru (yHKOHE He asxgores. 141, Tpadux dyHK-
LHr CHMMETDHYCH OTHOCHTeNILHO HAYAIA KOODAUHAT, TaK Kak QYHKIMA HedeTHAH.

CKUX  (YHKIHH, MOMKHO HOKA3aTh, YTO

y= "x*;_x 146. O6macrs onpenenenns (0, ). Ilromans Gyzer nauBonsiedt npu

I

x =Z. 155%. 1) Ilepuon —’2-‘- Ha orpezke [0, 211:] GyHKIUA MOXeT OBITH NpeicTaB-
nera Tak: y = sin(x)+ cos(x) ma orpesxe [0,7/2], y = -sin(x)+ cos(x) ma orpese
[n/2,n], y=—sin(x)-cos(x) na orpesxe [m, 8n/2), y = -sin(x)+cos(x) ma orpes-
ke [3n/2,2n] 2) Hepwon 2n. Ha orpesre [0,2n] dysxmus mosmer Gurn TIpe/iCTaE-
JIeHAa TaK: Yy =tgx Ha TonyHMHTEpBaNe [0,-3), ¥y =0 mHa momyunTepsase (—;},n],
Y =-tgx Ha moAyHHTepBaie [n,?ai). ¥ =0 Ha nmoryuurepsaie (37“,211]. 156. 1)
ObnacTs ONpefleNieHHA COCTOMT U3 GECUMCHEHHOTO MHOMKECTBA MHTEPBANOB BULA
(@nm, (2n+ 1)), rme n =0, +1, +2 ..; Hu YeTHAR W HM HeueTHA) MepHOLMTC-

cKad, nepuos 2. B muTepRane (0,—3) cuHye Bospactaer or 0 jo 1, ciemoBaTensHo,

lgsinx, ocraBasick oTpumaTensHBIM, Boapacraer o 0. B HHTepBaIES (%, rc] CHHYC
yOuiBaet or 1 ao 0, enefosaTesnbHo, y6uBaer u lgsiny, B uuarepnae (n, Zn) CHHYC
HMMeeT OTPHLATeJbHEIe 3HATEHHS, CJeJOBATRNLHO, (pYHKIMA lgsinx He ompenee-
Ha. 2) O67acTh ONpEJeNeHUs COCTOWT M3 OTAENBHBIX TOUEK BHZA X :%+21m, Thoe

n=0, #1, 2, ... B orux Toukax y=0. 'padux cocrour H3 OTHeNILHEIX TOYEK
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¥ ocu abenuce. 3) PyHKOHSA OIpe-
fejeHa HA BceH YHCAOBOH OCH,
KpoMe To4ek x=7n, TAe n=0,

= 3'.% = o s TS S B

y=arcsin(sin¥) 2) 0<x<L 3) 0<xs<y
T 4) -1<x<0; 5) 0<x<+og
2 8) —o<x<0; T) 0% x< o

Puc. 69 8) —eo<x<0; 9 -=w=<x<l
10) 1< 2 < 4oo!

S
(CYE Ep—

163*. Iepnon 2m T'padur em. Ha pue. 69. Vriasanue. Ha HHTEPBaTE —% i A -;i
uMeeM y = arcsin(sinx)=x mo onpefedeHmI0 GyHKNWH arcsinx. Jlna monmydeHus
rpaduka GYHKIHY Ha HHTepBae E Sx = 3?“ nojaraeM 2z =x -7, TOrAa X =T +2,

2<z<%  y=arcsin (sin x) = arcsinsin (z + n) = —aresin (sinz) = —z;

<2 y=n-x

HT. O

K rnase Il

176. limu, =1, n>4. 177. limu, =0, n>-= 178. n=19999. 179. hmu =

R—doe N=3oe ‘J_
n =1000. Benwuusa v, OniBaer To Gonbime cBOero mpejeia, TO MeHBINE, TO PABHA

emy (mocmenmee mpu n=2k+1, rae £=0, 1, 2, ...). 180. bmu, =1 n214;‘

181. n>}”/ GE, ecn 25—56-; n=0, ecnn s>% 182, n>ﬂ_.5

HocIeoBATeTbHOCTD U, yonBawmasn. 183, limv, = 0; v, JocTHTaeT cBoero nperenxa

a—3en

n=log, %

OpH 1 =m+1, Tak Kak, HAYWHAM ¢ ITOTO 3Hauenud n, v, =0. 185. 0. 186. 1) Her.

2) Ha. 189. IIpu a =0 3TOT mpeien MOMKET PABHATHCA noboMy 9HCIY MJIHM He CY-

mecrsoBaTe. 190. 3<J4+e-2 §<0,00025. 191. 8<2- J3. 192. 5< %
108 |x- %< Z-arcsin099~0133 194 N2 [L-1, com e<L N =0, ecm
- N=0 , eciu >4 196. Al

e>1 195. N2J%—3, eciu e<4 4 -

197. u, — nono)kHTenbHAS GecKoHeuHo GonbIIAs BEAWYMEA, eClH PasHOCTh IPO-
rpecern d > 0, u oTpunaTensHad, ecad d < 0. Jna reoMeTpHYECKON IMporpeccHH

yTRepaleHHe COPABEIIMBO TOJBKO TOrZA, KOTA& 3HAMeHATeNEL IPOTPeccHH 1o abco-

= 1 3000 3000
moTHof  BeauumHe 6Goneme 1. 198. ———1—2 ¥ P, et v A

log, 0,99 < x < log, I.,O_l. 202. M=10" =10".

L-001L j
200. 8«:\‘W 0,01. 201

203. sinx, cosx u Bee 0GpaTHBIe TpUToHOMerpudecKkme (pyEKuuu. 205. Her. Jla.
206. Her. 207. 1) Hanpramep, x, =-—+2m’c A x, = 2nn. 2) Her. 209. Ecan a>1,
To QYHKUMS OPH X — +ec He orpaHudeHa (Ho He GeckoHeyHO foypmasn); IpH
x —> —o0 oHA cTpeMHTcA K Hymw. Ecnu 0<a<l1, To QyHKIMA ODH X — - He
orpanvuena (mo He GecKoHeUHO GoNbIIas); OPM X — +eo OHA CTPEMHUTCA K HYJIIO.
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IIpu a =1 dyHKkuA orpaHMYeHa HA Beeli umcmoBoi ocu. 210. 1), 3) u 5) mer; 2) u

2
= 1 1-¢2 i g
4) nma. 213. TﬁBLﬁ <x< TR 214, N = EQ_zJ R 1) y=1+ —11—, 2)

. CPaBHUTE U, ¢ CyMMOH 4I€HOE [eOMeTpH-

H=%*W 3) y=

yecKoll nporpeccuu %, %,

[ |_

oy L 2200 3. 221, Ha. 222, f(x)=97n npu
3

0<x<5 flx)=4n mpm 5<x<10; flx)=n mpm 10<x <15 Oynaxuua pas-

peIBHE TpH x=5 m nmpEm x=10. 223. a=1 224, A=-1 B=1 225, x=2;

x=-2 2286. ? 227. OyRknus y = % HMeeT B Touke x =0 ycTpaHHMBIHA pas-

PHIB, Y = c"i" — paspeis Broporo poja (beckoreunsiit). 228. MYHKUUA PA3DLIBHA
npa x = 0. 229. Oyuxnus uMeeT TPH TOYKH paspeBa. Ilpu x =0 paspeis yerpa-
HHUMEL, npu x = +1 paspeis BTOporo poxa (Geckomeunsrii). 230. Her. Ecnu x — 0
copaga, TO f(x)-+ %, ecnin ¥ — 0 ciueea, To f(x) — 7%. 231. dyuriusa paspuiBHa
mpa x =0. 232. 0. 234. Her. Eciu x —'1 cnpaga, 7o y — 1; ecnu x — 1 cnesa,
T0 i — 0. 235. Eciu x — 0 cnopasa, To ¥y — 1; ecaiu x — 0 caesa, To y — -L
236. ©yuxnus paspriBHa npH x = 0 (paspriB mepsoro pojaa). 237, Gyukuna uMeeT
Pa3PEIBEl [IEPBOr0 POJiA B TOYKAX X = %(2]: e+ 1). 238. [Ipu x =0 QyHKOUA Hempe-

pPBIBHA, TIpH % # 0 GdyHKDMA paspbisHa. 239. Bee Tpu GYyHKIHK PA3PbIBHBI, KOTAA X
paBer unenomy uuchHy (IONOKHTEIBHOMY MJIH OTPHI;[RTEJIBHOMY) HIH  HYJIIO.

a a
241%, 3anmecaTh MHOrOYJIEH B BHJIE x"[ao +-;]-+... +-;':-] H HCCJIe[IOBAThH €ro TMoBe-
x

JeHue npu x — feo.  244* IlocrpomTs cxeMmaTMuHO rpadur GyERIHUHN

= x_kl + _J:iz + ::i , HCCe/IOBAB ee TOBeJieHHe B OKPECTHOCTH TOUEK A, A, H
Ay 245. 1. 246. % 247, 3. 248. «. 249. 0. 250. 0. 251. -1— 252. 1 253. 0. 254. 4.

A

255, 1. 256, 0. 257, 0. 258, 0. 259. 1. 260. %. 261. 1. 262. -1 283, -1. 264*. 1.

BaMeTHTE, uTo —L—= =-L__1 965,
n=1)n =1

%. 266. 1. 267.0. 268. 9. 269. 3. 270. .

271. 0. 272. 0. 273. —%. 274, 275, 6. 276, <. 277. —1. 278. . 279. 0.

A
o
280. . 281. 0. 282. ~. 283. %— 284. -1. 285. 0. 286. 1— 287. —%. 288, 100.

289. 1. 290. 1. 291. . 292. 0. 293. 0. 294. - 295. 4. 296. %. 297. 3.

S : - 1 2 1 m
298. o/ eoa x>0; oo, eciw x=0. 299. o 300. = 301. e 302. =
303%. % K umcnuTeno npubaBuTL M OTHATH emuuLy. 304. ~%. 305. OguH Ko-

DeHb CTPeMHTCH K =4, JPyrof — x e 306. 0. 307. 0. 308. 0, ecum 2 — 4oo} oo
eciu x = —oo. 8309, 1 ecmu x — +oo; —oo, ecam x —» —oo. 310. = atb  eenn X~ +o3

oo, ecmu X — —oo, 311, 2 312. 0. 313. 1. 314. 3. 315. k. 316. % 317, —g— 318. 0,

ecnn n>my 1, ecan n=my; oo, ecnu n < m. 319. -5’— 320, 33~ 321, é— 322, -ﬁ-
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ii 323. = 324. 1. 325. L 326. « 327.0.328. 1 329. - 330. -3 331 1. K rnase Il

| j &

.!;’E 332. —;i 333. -3-. 334. —%. 335. -“;i 336. 2. 337. ,{g,_ 338. -2. 339. —2sina. ,‘-' 428, a) 5; 6) 5. 429, a) v=025 wm/c; 6) v=055 m/c; B) ‘11;(:5 m/e.
H 340. ﬂ"'»é 341, cos®o. 342, "% 343 _ging 344, 26ne, 345 2 346. 1. LN 430. 75,88; 60,85; 49,03; 48,05. 431. 53,9 m/c; 49,49 m/c; 49,25 m/c; 49,005 m/c;
I 2 {0 8 v; =490 m/c; 0, =980 mfe; v=98 wm/c. 432. a) 4 r/em; 0) 40 rv/ewm;
347. 6. 348. 2. 349. -1. 350%*. —L_. Tlonomwre arccosx =y 351. L 352. L 1 B) 41 r/em, rae I — puuna oTpeska AM. 433. 1) 95 r/em; 2) a) 35 rfem; 6) 5 r/em;
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JaHHOH KpHBOM, TO VypPaBHEHHEM WMCKOMOI0 TeoMeTPHYECKOro Mecra 6yaer
y=xf(x) a) HapaGona y*=1px; 6) npamas, napawiemsuas ocn OX, y =13
B) kpueas Kanna yva® - x? +x%=0; r) oxpyxmocrs x* + y* = a. 859. 1) ¢, =0,
@, = arctg-%; 2) arctg%. 860. 1) arctg3; 2) 45° 861. 90°. 862. 45° u 90°
863. arctg& 864. arctg(zﬁ). 865. TIpu HeueTHOM n KacaTelbHAH -I--rl: 2
HopMame ax—by=a®—b°  TIpH YeTHOM R KACATENBHBIC £42=2 uopmans
axtby=a®-b% 879. Ay=146L dy=14 880. Ay=0101% dy=0[
- 0,0880. 88l. 4. 882. -2. 883. Ay=191 dy=19 Ay-dy=00L

””;;y =0,0052 884. Ay =0,1; dy=0,1025 Ay-dy=-0,0025 “5;;“ =-0,025.

iy ey =dahilon ey
Ay=18, 11161 |0,110601
dy=11, |17 ' [p11
Ay—-dy =T, 10,061 |0,000601
5= ﬂi:é& = 0,39 0,0526|0,0055
886. Ay=13; dy ~1]1; Ay—dy=02

8= A—”—IL 015 887, 8) dy=16, S "”% 5,.88%; 6) dy = Ay—r”-% 3,03%;

8) dy = 1,6, %‘yﬂ% = 0,62%.
888. a) dy = 4,8 cm?; 6) dy = 6,0 cM?; B) dy =96 cm>.

124
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889. 1) &j-ﬁidx; 2) e 3) ddey gy L4

g = plnqd 9) — 02 m n) dx: 10) - m+n d:‘

11) [(2x+4)( 3,,J;)+(x2+4x+1)(2x—51ﬁ)]dx; 12 = 6:2dx : 18) —2tdt_

o oy

14) 3(14-x—x ) (1-2x)dx; 15) _LE....dx 16) 5ntEx 2ns g

5 = sin2x

dx_. g) ——dx__. dx. .
4xx’ ) En:r%(.;l 9 2(a+b)J;'

dx;
P 2 ?
2smE (1—::2)

20 1 f2arctax s ioy B aal Sl T
; [E-v/m-csin.r:il—:c;l 1e? ) 122 142 | 2 i

=
22) (3 < .2

ol B A (12—1]3111:+2xcosx
17) —2 == n2-80% dy; 18) ——2£; 19)
cos” x !

-In3+9x> ‘TZ dx.
X

890. 1) —0,0059; 2) -0,0075; 3) 0,0086; 4) 0; 5) 0,00287. 891. Ay = 0,00025;
4 ol Sl _ _ keinZg
sin30°1" = 0,50025. 892. 0,00582. 893. -0,0693. 894. dp = T dq.
895. 0,3466. 896. sin60°03" = 0,8665; sin60°18’ = 0,8686. 899. 0,995.
900. arctgl,02=0,795; arctg0,97 = 0,770. 901. 0,355. 902. 0,52164. 903. a) Us-

MeHeHHe [JIHHBI HHETH: 28 =g—idf; 06) m3MeHeHHe CTPeIKH NpoBeca: df z%ds.

904. ITorpemHocTs OPH OMpeJIeNeHHM Yria IO ero CUHYCY: Axg = tg xAy; Iorpei-
HOCTh TP ONpeJieIeEHd yriia 10 ero TaHTeHey: Axp =%sin2xAz (rme Ay, Az —

Arg 1

‘
Arp - el

JIEHWS yIJia 1o Jorapud)My ero TAHTeHca BHINE, YeM LpPH OIpefeJeHHH IO Jora-
pudmy ero cunyca. 905. 0,3%.

norpemnoc'm, ¢ KOTOPBIMM HaHBI BEIWIHHEL I U 2);

TOYHOCTL OIlpefie-

906. 1) dy = (2’ +4!+7](3:2+2)m

a# [(:3+2:+1][:3+2r+6)]2

4) dv= 21n3 ' By (4u-3) du
g1/10t88 124 5 o oin 9 sans 2 H
gssins 2 2ut~3u+l

908. Henpeprizra u auddepennupyema. 909. f(x) menpeprisra By, KpoMe ToueK
=100 = 2 f’(x) CYITeCTBYeT W HemnpephIBHA BCIOLy, KpoMe Touek x =0, 1, 2,
rae ona He cymectsyer. 910, IIpa x = kn, rme & — mpousBonnHoe memoe amemo. 911.
Henpeprsra, no neguddepenmupyema. 912, f{0) = 0. 913, Henpepriua, Ho Hegud-
depernupyema. 914. Ay m Ax ~ BeJHUWHBI PASIMYHBIX NOPSAKOB Mamoct. 915.
HenpeprisHa, Ho Hepuddepennupyema. 916. Ia; wer. 917. a. 918. awe™. 919, Abc-
mHcca MaMeHAeTed €0 CKOPOCTBIO U, = —2rwsin2(); opAHHATA H3MEHSEeTCS €O CKOpPO-

s 2) ds = ——‘z-sin ‘%‘dt; 3) 'dz = —ds;

6) dy:7 2ds

cog2s”

erei0 v, = —2rwcos2¢. 920. CropocTh wameHeHHs AalCHHCCH U, = = U(l +eos0);
CKOPOCTE M3MEHeHHA OPAMHATEL U, =vsing (@ — yron MexIy OCBI0 GDAMEAT ¥ TO-

ASPHBIM pagmycom Touku). 921, ";’;g‘ =-0,000125p. 922. 2 eq./c B Touke (3.6) u

—2 en./c B Touke (3,-6). 923. 2 cm/c B Touke (3,4) u —2 eM/c B Toure (~3,4).
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924, B Touxax (3.—1:?-) u (—3,—1—3@). 925. 4v u 2av. 926. 2rv u 2nrv. 927. 4wr’v B
8mrv. 928. Ilpn x =2nk+ 2 M TpyM x = ani%. 929. Ilpu x = 2nk. 930. B 1/n2
pas. 932. a) Ha; 6) mer. 934, 1) x°-18x+9y=0; 2) i :4x2(1—x2);

2 & l+x—x2
3) y* = (x-1F; 4) x= Arccos{1-y)Fy2y—-y% 5) y=——(l—l

2
+x
935.1) t=(2k+1)m 2) t=1 3) t =Z+mhs 4) {, =1, t,=-1 936. -Lotgq.

P 32 = 2 COBQ—@sinQ
937. -Ligg. 938. ctgy. 939. 2=l 940, 1. 941 L 942, ot

3

if 2-1
e gqq 1HE 45 l—l 946. — % 947.0 u L 948. He cymecrsy-

{2+31 tsj Hinl 128 8 3 A

er. 949. —"'é_—. 950. 1) t:%—m 2) t=mn—o 8) t=%+%, rge o, — yroiu, obpaso-

BAHNEIN KacaTensHol ¢ ockio Ox. 956. 1) KpuBbie nepeceKAlTCA B ABYX TOUKAX IOK

YraaMu o4 = Oy = arci;g-‘—‘,} =87°12; 2) KpuBBle IepeceKalOTCA B TPeX TOUKAX TOA

=

yraamu o = 0, =30° u oy = 0°% 958. Iauma xacarensHoi T = =
2

y OJIHHa HOP-

mMamn N =

; [OIWHA TojxkacatenbHolt S, :chtgg—tl; ZUITMHA IIOAHOPMANH

Sb,:|ytg%tl. 959. |, #‘, [vtet| m |yctgt] 961. l—;ﬁvl, lyetgt| n
lytet|. 968. x+2y-4=0; 2x-y-3-0 964. 4x+2y-3=0; 2x-4y+1=0.

Y
£}
cusE!

¥ |
cost|”

9,

965. y=2 x=1 966.1) 4r+3y-122=0, 3x-dy+6a=0; 2) x+y=23
y—x:%; 8) y=1+xlna 969. p=2acost. 970. 6=, a=2¢. 974, 3; ~

975. 1) 0; 2) 0; ¥3; ~v3. 977. -’l;i)%(t—)ztg(l 978. arctg 2bi® = arctg 20,

979. p=va®cos?t+bsin’t; o= arctg( tgz) TAHTEHC Yria Mely KacaTelbHOH

¥ IOXADHBIM pPAJHyCOM paBeH [,J 2ab 980. IlomaApHas IoAKAcAaTeNbHAS

o202 ]sln 2t
2 2

ST:%E; HONAPHAS TOZHODMATE Sy :;—f. 983. -1719:. 984. plna. 985. v1+a’.

2 7 2.2
986, —=L—= L. 087. Wotaty? ggg 1+-Ldx wm ———“’;”dx.

ré=x bix

989, 1/1+§;"—;. 990. v1+cos® xdx. 991. fizii= y. 992. r. 993. 2asip%.
994. 3acostsintdt. 995. avl+t°di. 996. 4asin%dt. 997. actgtdt. 998, at.
999. avch2tdt. 1000, £

1001. 10426 =51 KM/u; BEKTOP CKOPOCTH IapajlieleH THIoTeHYy3e NPAMOYTOIbHO-

IO TPeyroILHHKA, OJWH KATeT KOTOPOTo IOpH3OHTANeH M paseH 50 kM, & Apyroi
Beprukanxed u pased 10 xm. 1002, 14,63 km/u. 1008. 40 xm/u. 1008. 2.

M/MHH; BEKTOD CKOPOCTH HANPABJIEH BeDTHKAIBHO BHH3.
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/

1007. -24x. 1008. 207 360. 1009. 360. 1010. 6(5x* +6x* +1). 1011. 4sin2x.

1012. 4 1013, -1 5. 1016. <04 1017, 16asin2e.
e 2 % )

3—
1018, 26050 1019, 96 fax + 24°). 1020, £82 1021, 2, arete
1+x)’”’1 (x‘hl)' 1422

e :
1022. —— 3% 1023 asVE 005, {J’x_-l)‘

J(az_xz )“ 1} 1ox? SR Legie

A al a®~-1 |sinx
1026, - dresinxeaii=s? 4007, ( ) 1028, =*[(Inx+1F +1]. 1020, a%e™.

= J[l_az o '

1030. (-1)"¢™". 1081. asin(ax +22)+ b cos(px +ZL). 1032, 2 sin[2x + (],
1033. e*(x+n). 1034, SLW2 (h59) 1035, {—U—E 10861 L0201,
ax+b

s {ax+p)"

n-1 (n-1)! ﬂil__ 1 s

1039. (-1)"nl|—Lo-—L_| 1040. 4"'cosldxr+IL). 1054, Lr-_ st
( ) 7 [[1—2)"“ (xul)'“l} 0 ) CDS( L] 2 ) dy2 (_a’_y)a
dx
4 2
1056. ~-L. 1057, -S2% 1058, -5("“2—“51. 1059, &2 100, - Za
acy v \ ¥ (2-5) (yz—ax)
‘ &y
1061, -—% . 1062. yh—;%ﬂ 1063. L5 :Lza. 1064, L
[1-cos (x+y)] 1 dy e

dx

1065. ~ L. 1069, ——2_ 1070, —2 = ——L_, 1071, —-Sbeost
[y2+p2)3 9nd 3 gin®

y asin®t a”sin® t
1072, -——L1—. 1073.1) sos’-dsin®t . 9) 0 rak xax x+y=a 1074.1) 4¢%
a({l-cos ) 9% cos” tain® ¢

)—%. 1075, —22° . 1080. 16 m/c2. 1081. v =24, a=2.

a{cusi—ismt)a

1082. —“—‘ cM/c~ 1084. —0,0015 m/c2. 1085. -1 m/c?.

1088. 1) (Jc2 - 379)sinx ~40xcosx; 2) e"ZCf sinfx + 4”;5), 8) a2 sinoux + ﬂzﬁ)+

k=0
+8na" % sin[ax+ L”;;}EJ+ 3n(n-1) o *xsin|ox + %mj+ nln-1)(n-2)o"* x
xsin o + 222] 1008, 5%(0)=0; yC*0(0)=[1-8-5-...-@n-1)%
1095. ¥y (0)=0; y®(0)=2-[2-4-6-...-(2n-2)]".

1096. - 242 1097. m(m-1)(n - 2)x" *dx". 1098, (e +1)px? - 20~ 1)

1099. 4" 2In4. (2x*In4—1)dx®. 1100, 2bltleinzeds® 3oy ding-sinly g0

(az cos® x+b% sin® 1)2 IW []nz x—4)3

1102, —4si 3. .i_3asec2tp 2 2. R
02, —4sin2zda’. 1103 W(1+5tg 0)dg 1104

: ‘l#
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1105. 1) dzy— dx d" i(@i“Tldx 2) d?y = -4sec’ dt®.
E: -]

1106. 1) d> Yy =cosz d’z - sinzdz%;

2) d®y=a" cos(ax)lna d*c —a*In alo® sina”® - cosa* Jdx®;

*8) dgy:a'zlna{cosata(ﬁt+9t41na) a' sina’ Qt‘llna}dt2

K rnase IV

1110. 1) Touxa maxcumyma; 2) yGoiBaer; 3) BoapacraeT; 4) TOIKE MHHHMYMA;
5) Touxa MaxkcHMyma; 6) rTouxa MunuMmyma; 7) Touxka MuHUMyMa; 8) TOYKA MakcH-
myma; 9) Touxa mumnumyma. 1112. B Touxe x; =0 Bo3pacTaer, B Touke x, =1

yOBIBaeT, B Touke X, = —1/2 BoapacraeT M B To4uKe x, = 2 yb6biBaer. 1113. V6nisa-
er B To4Ke x; =1/2, BospacraeT B ToUKax ¥; =2 M x;=¢ x,=1 — Touka MH-
Humyma. 1114. Bospacraer B Touke x; =1, yObIBaeT B Touke X, =-1; x5, =0 —
TouKa MHHEMyMa. 1115. ¥6pisaer B Touke x; =1/2, Boapacraer B TouKe X,=-1/2
Xx; =0 — Touxa mMaxcumyma. 1125. Tpn xopHA, DPHHANIEKAIUX COOTEETCTBEHEO
murepsanam  (L2), (2,8) m (3,4). 1127. sin3x,-sin3x = 3(x,—x, )cos3E, rae
% <E<x, 1128. a(l-Ina)-b(1-Inb)=(h—a)lng rme a<f<b

1129. arcsin[2(x, + Ax)|- arcsin2x, = 2Ax/J1 ~4E*, toe xy<&<x,+Ax. 1135. [Ipu

x>0 & crpemurcs K HyJ0, IDHHAMAS He Bce IPOMEXKYTOUHBIE 3HAYEHHA, HO

JHITH TaKYKRO WX [N0CJeJOBaATeNILHOCTH, ITIPH KOTOPOI“'] COSl CTPEMHTCA K HYJIIO.

3
1136. 0,833. 1137. 0,57. 1138. 1,0414. 1139. 0,1990. 1140. 0,8449. 1141. 1,7853.

1149*. TpeGyemoe HepaBeHCTBO BhITEKAeT H3 BOBPACTAHWA (YHKIHH y=% B

urrepsame (0, w/2). 1150. (—o,—1) pospacraer, (~1,8) y6usaer, (3,+ o) Boapac-
taer. 1151. (~e0,—1) ybmmaer, (-1, 0) mospacraer, (0,1) yGumaer, (L+c) Boapac-
raer. 1152, (~w=,~1/2) sospacraer, (~1/2,11/18) yBemsaer, (11/18, + <) Boapac-
raer. 1153. (-, 2a/8) nospactaer, (2a/8, a) yGemmaer, (a,+ =) BoapacTaer.
1154, (e, —1) Boapacraer, (-1,1) yGuisaer, (1, + es) sospacraer. 1155, (=, 0)
yGuIBaer, (0,1 / 2) yOsIBaET, {1/ 2, 1) BO3pacraer, (,T oo) yb6ripaer. 1156. (—oo, 0)
roapacraer, (0, + =) yGmBaer. 1157. (—oo 0) y6raer, (0, 2) BoapacTaer, (2, + )
y6uimaer. 1158. (0,1) y6usaer, (1, e) yGumaer, (e + e) Boapacraer. 1159, (0,1/2)
yOnIBaer, (1/2.+m) Bogpacraer. 1160. (0,1{/'3) yOriBaeT, (n/ 3, 6m/ 3) BO3pacTaer,
(5m/8, 2m) yﬁmsﬁeT. 1161. (0, n/8) mospactaer, (n/6,7m/2) yGeisaer, (n/2 51/6)
BOZpacTAET, (51r/6. 37!/2) ybniBaer, (311:/2. 211) Boapacraer. 1162. MouoToHHO
Bospacraer. 1163. MoroToBEHO Bospactaer. 1164, (0, 3a /4) BO3PACTAET, (3a/4, a)
yoniBaer. 1165, y.. =0 mpu x=0, y  =-1 npn x=1 1166. y, =17 opu
x=-1, y..=-47 mpu x=38 1167. y =4 1Wpu x=0, y  =8/3 npu
x=-21168. y =2 npu x=0, y_ = Y1 mpn x =2 1169, Yyuxe =1/ 1n3 0pH
x=-8 1170. y =0 mpu x=0. 1171, y =0 npu =0, y . =-2/8 npu
x=1 1172. y,_ =2 mpm x=2/8 1178. y,. . =+/205 /10 mpu x =12/5.
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1174: y .. = %/—: mpr x=0, gy, =0 upm x=ta 1175. Yy =0 1pE x =0
1176. Momnoronno sospactaer. 1177. y = = ﬂa\/_s npr x=1/2, y. =0 §pu
x=-1u opu x=5 1178. y =25 mpr x=1, y = e( —e)/z =1,76 mpu
x=e 1179, y_ =1/2 mpu x=0, y =7/8 mpu x =1L 1180. y . =0 Opn

=0y gy 3193 iy =172, AR, ST

L L PO L] _ 36v3-12ny/3+72-r+6n
Yy =1 ODH x=0."1182. Yo = BIIEH 7 e

npu x=mn/6. 1183. y =1/ opuw x=1, y. . =-1/n npx x =23 1184. Ecau

=113 mpr x =1n/3,

ab < 0, sxcrpemymos Hetr. BEenu ab>0 .1 a >0, A0 o = 24Jab mpH x = —;ln%,

ecmm ab>0 m a<0 10 3y =~2Jab UpH X =-,;]-Fln%. 1185. 13 m 4. 1186. 8 u 0.

1187. 2 u —10. 1188. 2 u —12. 1189. 10 u 6. 1190. 1 = 3/5. 1191. 3/5 u —1.
1192. Hanmenslliee 3HAUYEHHME DABHO (a+ b)z, "Hauboneurero "er. 1193. n/2 n
—1t /2. 1194, Hanboasmee sHauenue pasHo 1, HamMenbuwero Her. 1195, Haumenp-
1Iee 3HAYEHWE PABHO (1/9)”', sanGonsmero wer. 1196. ¥9 u 0. 1197, n/4 m 0.
1208. 4 w 4. 1209. 1. 1210. 6 n 6. 1211. 3, 6 u 4 em. 1212, 3 em. 1213. 1 cm.
1214, Y40, 1215. Paguyc ocHOoBaHWS W BeICOTA paBHH v /m. 1216, H =2R.

1217. 20~/§/3 em. 1218. 2m/2/3 = 293°56". 1219. Boxosasi cTOpOHA DPaBHA

3p/4, ocuopanue pasHo p/2. 1220. Boxosasa cropoHa pasEa 3p/b, ocHoBaHHe

s
pasno 4p/5. 1221, 2R3 /3. 1222. 4R/3. 1223. 20, -2%7-”‘2—{. 1224. 24P /.

1225. 20 km/q, 720 py6. 1226. Yepes 13—; uaca =~ 1 uac 38 mum. 1227. Pac-

CTOSHME XOPABEl OT TOUKHM A J0MKHO paBHATHCA 8/4 AMAMETPA OKPYIKHOCTH.

[ gy
1228. 4RV5/5 u RJE/& 1229. BsicoTa IPAMOYrONBHUKA DABHA M, rue

h = paccroaHWe 0T UEHTPa XOPALI, CTATHBAWINEN Ayry cerMeHTa, a R — pagmyc
kpyra. 1230. Paguyc ocHOBaHUS KoHyca JolkeH OLITh B monropa pasa Gosbire
pagmyca nmnmHapa. 1231, 4R. 1232. =49° 1233. 60° 1234. R3. 1235. 4R /3

1237, x/3+y/6 =1 1238. a2 m b2 1239, ITnomans NPAMOYTOTBEUKS = —i—x
% miomans anumnca. 1240. Yepea touxy (2,3). 1241, ¢(-46,-+6). 1242. x=a-p,
ecnd a>p; x=0, ecnu a < p. 1243. Ceuenne xennoba umeer GopMy NOTYKPYTa.
1244. linuna 6anku pasHa 13%- M, CTOPOHA IONEPEYHOTO CeMeHHA PABHA 2-\!’5/3 M.
1245, Vckomoe 3HAYEHMe PaBHO cpejiHeMy apUdMeTHYECKOMY pedy LTATOB H3Mepe-
HMil: x = 5‘—”% 1246. B 3 km ot Jareps. 1247. Ha sricore RJE/Z

Wh

1248. Paccrosinue oT HCTOYHMKA CHJIbI [| PaBHO Th iif!_; HHBIMH CJIOBAMM, pac-
14412

crostume [ jenmTes MCKOMOM Todkoit B ornomrenuu {7, :3/1,. 1249. 2,4 m.

1250. Fowa =IEP./ \;'1 +k% npm @ =arctgh 1251. =4,5. 1252. 2b+48b/a m
2a++/Sa/b. 1253%. ﬁfm, rge L — obpasyronias xonyca. IIpHHATH BO BHH-
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Manue, YTO PASHOCTL MEMAY PACCTOSHHEM OT IeHTpa IIapa 70 BePITHHBEL KOHYCa
pajmycoM IIapa PaBHA Pa3HOCTH MeM Iy BLICOTOH KOHYCA M BEICOTOH IIOTDYIKEHHOTO

cermenTa. 1254. R /4. 1255. R/2. 1256. P(p +,p\/_) 1263*. 3/4. Tar xax
DYEKIHA ecrs KomeranTa (y =0), TO 3EAMEHME BTOH KOHCTAHTH PABHO 3HAYEHWIO
AaHHOH QYyHKIHHN IpH M060M 3HAYEeHUM X, HAanpuMep mpu x=0. 1264. = 1265. 0.
1267. .., =4a4® /27 npu x=a/3, y . =0 mpu x=a 1268. y_ =a'/16
upe x=a/2, y,.. =0 opu x=0 #upu x=a 1269. yyuw.=—2a TpE x=-a,
Yuun=2a 1mpu x=a. 1270, y  =5/4 opu x=38/4. 1271. y =1 mpnm = =1,
Y =—1 TPE X = -1 1272, y -1 mpm x=0. 1273. e = ¢* npu x =2,
Yua =0 TP x= 0. 1274, 5 = = mput x=e 1275. y =4l mpu x=e

1276. llpr a = 2 maxcumym. 1277. a=-2/8, b=-1/6. 1278. Bunykna B okpe-
crHoern roukn (1,11), Bormyra B oxpecrsocrm Touku (3,3). 1279. Bumyxaa
B okpecrrocTH Toukn (1, 7/4), Bormyra B okpectHOCTH TouKH (-1, -7/ 4). '

1280. BLInykIa B OKPECTHOCTH TOTKH (I/ e —2/e ), BOTHYTA B OKDECTHOCTH TOYKH
(1,0). 1287. Touxa meperuba (5/8,—250/27). Murepsanbi: BEIYKIOCTH —
(=, 5/8), Bormyroctn — (5/8, + ==). 1288. Touex neperuba Her, IPadHK BOHY-
teiit, 1289. Touxu meperuta (2, 62) u (4, 206). MaTepsaner: BornyrocTn — (—eo,2),
Bhinykmocry — (2,4), BormyTocTH — (4,+ eo). 1290. Touxwu nepernGa (-3,294) u
(2,114). HrTepBanbi: BEIIYKIOCTH — (~e2,~8), Bormyrocru — (-3.2), Bemyrmo-

“ern - (2+ ). 1291, Touxa nepernéa (1,—1). WaTepsans:: sumyxmocTn — (—os,1),

BOTHyTOCTH — (1,+ o). 1292. Tovex neperuda mer, rpadur sormyThir. 1293. Tou-
ku mepermba (-8a,—9a/4), (0,0), (3a, 9a/4). Wwrepsanm: sormyTocTH —
(-, —3a), emmykmocrs - (-84,0), sormyrocrn - (0,3a), BemyRTOCTH -
(a,+ o). 1294, Touxm mepermba (b, a). Umrepmanbi: BHLIIYKIOCTH — (~e=, b),

BoruyTocT — (b, + ). 1295. Touka meperuba (\rcsmj_— (5-1)/ 2) WaTeprans::
J5-1 J6-1 n
p)

BOTHYTOCTH — ( g, ), BBIIYKJIOCTH — (arcsm T 2) 1296. Touru
nepernba (t1,In2). Marepsantr: ssimykaocts — (-, —1), mormyrocrs — (-1,1),

BEIykiIocTd — (L, + o). 1297. Touxa mepernta (ae“’z,-g-e’s”z). WuTepBams: Bhl-

NYKJIOCTH = — (O, ae®’ 2), BOTHYTOCTH — (ae‘” et w), 1298. Touex mepernba Her,
rpaduk BormyTei. 1299. Touka mepermGa (1/ 2, gt/ 2). HHTepBansl: BOTHYTO-
CTH — (—m’ 1/2), seityrnocrs — (1/2, + w). 1300. Touxra mepernGa (1,~7). Ha-
repsanst: seTykaoctn ~ (0, 1), sormyroetn — (1, + ). 1305. a=-3/2 b=9/2
1306. a=-20/8, B =4 /8. Touxamu nepernta Gyayr Taxxe Tourn (-2,-2,5) u
(0,0). 1307. Ilpu a<-e¢/6 u mpu a>0. 1316. Touxu uepern6a (1, 4) u
(1, —4). 1817. Tourn neperua npu ¢ =3n/4 kn (& =012,

~ 1318. j%ﬁ_ﬂi:écosi rae a<§<b. 1319. e" +e" =2¢° e a<E<bh.

1324. 9/_ 1325. 0. 1326. 1. 1327 o/f 1328. 1/3. 1329. a/vr-. 1330. -1/2

13—1489
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In&
1331, 2. 1332, Za"". 1333, —L. 1334 -2. 1335, 2. 1336. In2. 1337. cosa,
e

d

1338. 2. 1339. 1. 1340, 1. 1341, 1/128 1342. 16. 1343. 1. 1344, 1. 1345, -2,
1346. 0. 1347. 0. 1348, a. 1349. 1/2. 1350. 4a®/m 1351. -1. 1352, 0. 1358. o,
1354. Lgtﬁ. 1355. 1. 1356. . 1357. 1. 1358. 1. 1359. e. 1360. 1. 1361. &%

1362. ¢". 1363. 1. 1364. 1/2 1366. Brauenus x* Gosibine, ueMm 3HAYEHHA a x°.
1367. Buavenus f(x) Gonwme, wem amavemms Inf(x) 1374, f(115)=1520990;
f(120)=1728120; §_, =008 (abcomorran norpemmnocts). 1375. y=+ix.
1378. x=0, y=0:.1377, :y.=0. 1378, x'=d, y=c 1379. x=-1L1y= -%-x—l.
1380. x+y=0. 1381. y=x+2 1382, y=4x. 1383. x=0, y=0, x+y=0.
1384. x=b, x=2b, y=x+3(b-a) 1385 y+1=0, 2x+y+1=0. 1386. x=-1/¢,

y=x+1/e. 1387, x=0, y=x 1388. x=0, y=x+3 1389. y:%x—l.

1390. y=2x+mn/2 1391. y==x, ecnu f(x) He ecTh TOMCHECTBEHHAS MOCTORHHAS.
1392, Ecan tli)T) olt)=oo a :IH?U yit)=b, To y=b — acumnrora; ecnn }_15}) Wit)= o=,

a 'lu? oft)=a, o xr=a - acmmmrora. 1393. x=-1, y=0. 1394. y ='?x + e
=

1395, y=+1x-4 1396. x+y+a=0 1397. x=2 2x+8y+1=0, 6x-40y+9=0.
1398. Onpexgenena sezge. I'padyiy cMMMeTpUYeH OTHOCHTENLHO HAYAJIA KOODJHHAT.
Yoo =1/2 mpm x=1, y  =-1/2 mpu x=-1 Touxm mneperuba rpajmxa
(— J_, - \/-3-/4), (0, O) u (f!i', f?:-/4). AcmmuTora y = 0. 1399. Onpesenena pesfe,
KpomMe 3HadeHWM x = 1. [paduk cHMMeTpHYeH OTHOCHTENBLHO OCH opjuHAT. Mak-
caMymoB HeT. y,.. =1 mpu x =0. Touex neperuba Her. AcMMOTOTEL X = *1,
y = 0. '1400. Onpexenena Besme, Kpome s3Havenuit x =+l Tpadur cummerpudeH
OTHOCHTEILHO HAYANA KOODLHHAT. DKerpemymos meT. Touka mepernGa (0, 0).
AcpvoroTer x =-1, x=1, y=0. 1401. Onpenencua Be3ge, Kpome 3Ha4deHM
x=1 x=2un x=8 y,. ~-260 0pu x=258 y =260 npu x =142 To-

| HeK neperuba Her. AcuMoTotel x =1, x=2, x=3, y=0 1402. He onpenenena

mpu x =+l Tpadur CHMMeTpHYEH OTHOCHTENEHO OCH OPAHHAT. y . =( ¢pPH
x =0. Munumymos meT. IIpu x <—1 Boapactaer, npu x >1 yOmsaer. I'padux He
HMeeT ToueK meperuba. Acumnrorel x=11, y=1 1403. Onpenenena Beafe, rpaduk
CHMMeTPHUeH OTHOCHTeNbHO ooy opmuar, y . =-1 mpu x=0; (1,0) n (-1, 0) -
TOYKH Teperuba rpaduKa ¢ TOPH3OHTANLHOM KacaTeJbHOM; (iw/g/'5, —64/125) =

Toukyn nepernba. Acumunror Her. 1404. Onpenenena Besfe; rpadHK CHMMETPUYEH
OTHOCHTENLHO OCH OpAMHAT. y, . =0 nmpu x=0, y =-27/8 npu x=%£1/2

Toukn mepernta rpaduKa ¢ FOPUIOHTATILHOM KACATENbHOMK (ﬂ, 0). Ilpn x=x0,7 u
x=%0,26 — emfe 4eTEIpe TOYKH Neperuba rpadura. Acumoror HeT. 1405, Onpene-
neHa Beaje, kpome ¥ =0. y =3 npu x=1/2 Maxcamymos Her. Touxa mepern-

6a rpaduxa (— W/ 2, 0). Acumnrora x=0. 1406. OnopexeneHa Besge, KpoMme
x =0, I'padmk cMMMETPHYEH OTHOCHTeNIBHO OCH ODJHEHAT. y =2 HOpy x=+1
Makcumymor Her. I'padmk He umeer Todex Heperwnba. Acummrora x = 0.
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1407. OnpenencHa Besjge, Kpome X = 1. Yinw =—1 DpA x = 0. MakcHMyMOB HET.
Touka meperu6a rpaguxa (-1/2, —-8/9). Acmvnrorst x=1 m y=0. 1408. Onpe-
JereHs seage, Kpome x =-++3. padux CHMMETDPHYIEH OTHOCHTEILHO HAYaJa Koop-
puHAT, gy o=-45 npn x =3, y . =45 mpn x=-3. Touxa neperuba rpadpuxa
(0,0). Acummrors x = +3 u x4t y = 0. 1409, Onpenenena peaxe, Kpome x = —L
MuHEMMYMOB HET.

ymczf:s% npr x =-3. Toura mneperuba rpabuxa (0,0),

AcuMnroTet x =-1 H y = ’Ex—l. 1410. Onpepenena seésne, Kpome x = 1. Makcu-
MyMOB HeT. y . =27 /4 1npx x =3/2. Touka nepernba rpadgusa (0, o)_ AcumnTo-

ta x =1 1411. Onpepexena seaxe, kpoMe x =1L y =0 mpy x=0, y - %‘{E

IpH X = Y4. Touxa neperuba rpadgura (7 Q]_, = %3 2)., AcumnToTel x =1 u y==x

1412, Onpepenena Be3fe, KpoMe x=-1 y =92 /27 nopm x =5, Y =0 TIPH
x =1 Ab6cnmech Touek neperuba rpacdura 5+ 243, AcummroTer ¥ =-1 u y=0.
1413. Onpeznenena sesfe, kpome x = 0. Yae =T/ 2/T1pU 2. = 1, Ve = —11/6 TpH
x=-8, y,.. =27/8 npu x =2 AbcHucca TOUKM Mepernba rpadura 9/7. Acumi-

TOTEL Xx=0 H I = -é—x+l. 1414, Oupegenena pesne, kpome x = 0. Maxcumymosn

Her. y . =-0,28 npu x =146, Abcnmcea Touku neperuba rpaduia -2, Acum-
mrota x=0. 1415. Onpegencua sesze, xpome ¥x=0. y  =-25 npu x=-2
MUHUMyMOB HeT. I'paduK He HMeeT Todek Neperuba. Acumnroral =0 # y=x
1418. Onpegenena pesme. y. . =1 /¢ npu & =1 Munumymor mer. Touka mepern-

fa rpadbuka (2, 2/e2). Acmmnrora = 0. 1417. Onpezenena Besne. y . =4 /¢°

npENE="2; =0 npu x=0. AGemuecesr Todex mnepermba rpaduka 2+4/2,

yMWH
Acumnrora y = 0. 1418. Ompezesena Beajie, Kpome x = 0. Yy = ¢ HPH. x =1
Maxkcumymor Her. ['paduk He mMeer Touek mepernba. Acumnrorer x =0, y=0.

1419. Onpegenena npu x>-1. y,, =0 Op¥ x=0. Makcumymon Her. ['padur He

- MmeeT Todek mepermba. Acumnrora x=-1, 1420. Onpepencna Besge. I'paduk

CHMMETPHYEH OTHOCHTENBHO OCH OPAMHAT. y =0 HPH x=0. MakcumMyMos HeT.
Toukn nepernba rpacduxa (ﬂ,mz)_ Acumnror Her. 1421. Onpejenesa Beage.

l'padux cHMMeTPHYEH OTHOCHTENLHO OCH ODAHHAT. =1 s STHYR o = il

Yyaxe
Yy =0 TPH x=0. Afcnuecsl ToUek neperuta rpaduea + 1}5 +417 /2. Achmn-
Tora y=0. 1422, Oupegenena Beage. y, . =27 /¢ npu x=38. MuHuMyMOB Her.
Abenncerl Touek meperuda 0 u 31J§. Acumnrora y=0. 1423. Onpegenena nea-
ge. Tpadx cHMMeTpHYeH OTHOCHTENERHO HAYANA KOOPAMHAT. y.. . =1 /JE opH
x=1, gou=-1/ Je mpu x=-1. Touru neperu6a rpatura (0, 0), (JE, JE;S/!]
H (— J_,—J‘o_‘e’sf‘z), Acumnrora y=0. 1424. Onpenenena Besfe, Kpome x=0.
Axcerpemymos Her, Ipaduk He mmeer Touek mepermda. AcHMmToThl x =0,y =0 H
y=-1. 1425, Onpejesnena Opu x> 0. DKerpemymos Her. Touka mepernba rpaduxa
(e3f3, 32 4 3;9"3/2)‘ AcuMnToTHl x=0 ¥ y=x, 1426, Oyskuus onpeje]eHa Npu
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—m<x<~-]1 HIOpH 0<x <+, B HHTEpRAIE (-—oo‘—l) BO3PACTAET OT € [0 +es; B
HHTepBase (o,+eo) BogpactaeT oT 1 xo e. I'paduk cocTouT H3 ABYX OTHeNBHEIX
BeTBeil. ACUMOTOTEI y=e¢ B x=-1. 1427. OnpeznencHa Besge. DKCTPEMYMOB HeT.
IIpr x=+kn (E=1, 3, 5, ...) crauuonapHa. I'padp¥K cHMMETDPHYEH OTHOCHTENLHO
HAYaJla KOODAMHAT, He MMeeT ACHMIITOT; To4YKa Oepernba (Im,kn) (k=0,*1,
+ 2, ...); B Toukax mepern6a rpaguK mepecekaeT NpaAMYyIo y = x. 1428. Oupepenena

Besfie. I'padukx cHMMeTpHYeH OTHOCHTeNbHO OCH opAuHAT. TOUKHM 8KcTpeMyMa
VAOBNETBOPAIOT YPABHEHHUI tgx = —x, AGcOHcCHI Todek Hepernba yAoBIETBOPAIOT

VYPaBHEHHIO xtgxr=2. Acumoror mHer. 1429, OmpeseneHa B HHTepBaNax

(-m/2+2km m/2+2km) THe k=0, *1, +2, ... [lepmox 2n. I'padux cummeTpUUeH
OTHOCHTE/bHO OCH OPAMHAT. y, . =0 OPH x = 2kn, 'padHK He MMeer TOHek Nepe-
ruba.  AcHMOTOTHI x=7/2+kn. 1430. Onpezesena B  HHTepBAIax

(~m/2+2kn,n/2+2kn), TAe k=0, +1, £2. Tepuox 2rn. Tpadux cuMmMerpuyen
OTHOCHTEJIEHO OCH ODAMHAT. y, =1 OPH x=2km. I'padur He mMeeT TOUEH Tepe-
ruba. ACHMMNTOTHL x =7 /2 + kn. 1431. Onpenenena seape. I'padur cuMMeTpuueH
OTHOCHTEJIbHO HAYaka KOODAMHAT. y . =gn/2-1 mpu x=-1, y,. =1-7n/2 TmpH
x =1, Touka nepermba (0, 0), AcumnToThl y = x+n., 1432. OnpepeneHa Besje,
KpoMme x=1H x=3. y,...
x=38 1 y=1. 1433. Onpenenena mesge. Ilepmox 2n. y,. =1 ODPH x=kn, rae
k=0, +1, 22, .. yoi=e-1 OpH x=n/2+2kn A y,.. =1+1/¢ Tpn
x=3n/2+2kn. Acummror mHer. 1434. Onpesenena Besge. y, .. =4/27 1pu
x=8/27, y,..=0 opu x=0. I'padux He mMeer HM ToUeKk Hepermba, HH acuM-

=1/e 0pu x =2, MuHEMYMOB HeT. AcCUMOTOTH + =1,

nroT. 1435. Onpepenena Besze. I'padHR CHMMETPHYCH OTHOCHTENLHO OCH OPAHHAT.
Yuare =0 TPH x=0, y, . =-3 0pE x=+1. Ppadur He mmeer HE Touex meperuba,

HH acumnToT. 1436. Onpegenena sezue. I'padMk cuMMeTpPHYEH OTHOCHTENLHO HAUA-
Jia KOOpAWHAT. y =2 /3 Opu x=1, y.. =-2/3 0pa x=-1. Toura meperuba

rpapuka (0,0). Acummror Her. 1437. Ompenesnera Besfe. =2 mpu x=0,

Yoo

Yune =0 1pH x=-1, Touxa nepermba rpajuxa (-1/2,1). Acmmnrora y=1.
1438. Onpejenena Besfe. Yl =2.2 p x =T/ 11, Y = 0 mpy x=1, AGcmuc-

CBI TOYeK Ieperuba rpadguxa —1 u lt%ﬂ' Acumnror Her. 1439. Onpegenera sesze.

Yo = 234 TPH x=4, =0 npu x=0. Touxa meperuba rpadmka (5, o),

Acumnrota x +y =2, 1440. ®ynxnus onpefenesa Opu x > 0, ZBy3HauHA. DYHK-

Yuun

OUA y=x+yx" (BepXHAS BerBb» rpadMia) MOHOTOHHO BO3pacTaerT. MOYEKIHMA

y=x- Vxb (mmxuss seTsh rpauKa) ¥MeeT MAKCHMYM TIPH x = %fzo /5. I'padux
He NMeeT HH ToueK neperuba, HW acmmnTor. 1441, Onpegenena mpu x >0, ABY-

sHauHA. DYHROAA y=x” + Vx° (BepXHss# BeTBL rpadMKa) MOHOTOHHO BOBDACTAET.

DyERmEA  y= x> - x® (MMKHAA  BeTBL rpagUKa) WMeeT MAKCHMYM IIDH
x =16 /25. Abcnucca TOUKM Neperuba HHdKHell BeTBH rpadmuka 64 /225. Acumi-
ToT Her. 1442, OnpegeneHa mpu x> -1, ABY3HauHa. DKeTpeMyMor Her. I'padux

| g

OTBETHI 365

CHMMETPHYEH OTHOCHTeNbHO ocH aGcruce, HMeeT TOUKHM Heperuba (0, 1) u (0 = 1)
A 9
Acumnror Her. 1443. Ompegenesa Ha oTpeake [—1, 0] H B HHTEDBale (1, +ea), JIBY-

sgavHa. I'padHK CHMMeTpuYeH OTHOCHMTENbHO ocy abempce. !yLm =412 /3 TpH

x:wﬁ /3. AbGcmmcea Tovyek uepermba rpaduxa m . AcumnTor Her.
1444, Onpenenena mpu x > 0, AsysHauma. [padBK CHMMETPHYEH OTHOCHTONBHO OCH
abeimece. [ylme :Jl_z /9 mpy x=1/8 T'papmk He WMeeT Touer mepernba. AcHMI-
ToT Her. 1445. Onpepenesa npy x =0 u npu x> 1. Hawamo KOODAHHAT — M30JIH-
poparHadA TouKA., ['paduk cHMMETDHUEH OTHOCHUTENBHO OCH afemucc. DKCTpeMyMOB
HeT. Toukn nmeperufa rpadguxa (4 /8, + 4,/-3- /9)_ Acumnror Her. 1446. Onpenenena

opu x<0 u Opm x?%, ApysHauHa. padux CHMMeTPHYEH OTHOCHTENILHO OCH
abenmce. |y| =1 mpH x=-1. I'padpux He uMMeeT TOUEK NIeperuba. ACHMIITOTEI
MAKC

x=0 " y= :t:r‘\f3—/3, 1447. Onpenenera NpH x<—2 W OPH x >(), ABY3HAYHA.
Tpaduk cHMMeTpHYeH OTHOCHTENBHO MPAMON y = X, Yuaxe = —2 OpH x =1, Tpadux
He HMEET Todek Ieperuba. ACHMOTOTH x=0, y=0 H x+ y = 0. 1448. Onpenene-
HA OPU —g < x < @, ABy3HauHA. I'padmk cHMMeTPHYEH OTHOCHTEILHO ocH abeluce.

j B, "5«/5—11 !y
ly'um =ay= npu x= _.%(.JE_ 1)‘ Touer meperuba Her. ACHMITOTE x = a.

1449. Onpegenena npH 0 < x <4, ABysHausa. ['paduK CHMMETPUUEH OTHOCHTEIHHO
ocH abemmee. |y|.m = J§ mpH x = 3. AfcnmHcca Todex nepernbGa rpaduxa 3—\{5 :
Acumoror HeT. 1450. Ompenenerna nmpu —2 < x < 2, ABysHauHA. ['paduk cuMMeTpH-
HeH OTHOCHTENBHO Ocell KOOPIHHAT. |y|"m - 3J§ /5 npu x =+1. Touxu nmeperuba

rpaduKa (0, 0) u (i J8 + JE/ 5), Acummror mer. 1451, Onpemenera npu
-1<x<1, pnBysHausHa. I'papuK cuUMMerpUYeH OTHOCHTEeJIBHO OCedl KOOPAWHAT.
|_;,-|m‘u =1/2 upu x= 442 /2. Touxa mepermba rpagmia (0, 0). Acumnror Her.
1452. Onpegenena npu x >1, gsyzsagHa. [paduk cHMMeTpHUEH OTHOCHTENIBHO OCH
aBenmec. I y me =1 mpu x=2. A6cnmeca Towek meperuba ﬂ.iﬂ_ AcpmMnrora

y=0. 1453, Onpenenexa npu 0 < x < 2g, ABysHauHa. ['padui cHMMeTPHYEH OTHO-
CHUTeNIbHO ocH abeiuce. DKeTpemymor HetT. Touex neperuba Her. AcuMnrora x = 2a.
1454. Ompenenena mpH x <0, OpH 0<x <1 H Opu x=>2, Asysaauyna. I'paduk
CHMMEeTPHYEH OTHOCHTENbHO OcH afcmmec, MMeeT acuMmuToTH x =0 ¥ y=+1 ¥ ABe

Touku Ieperuba. DxctpemymoB Her. 1455. Ompegenena npu -a<x<0 #U IpH
0 < x <a, AByaHauna, ['paduk cHMMETPHUEH OTHOCHTEJIEHO ocu abenmce. JKCTPEMYyMOB

ner. Touxu nmepernta rpadwka |o(/8 -1), +a{/27/4| Acavmorora x=0. 1456. Onpene-
JeHa pu —1<x <1 ¥ Opu x = +2, ABysHauHa. I'paduk CHMMeTPHIEH OTHOCHTENLHO
ocelt KOODAMHAT M HMeET ABe WIONHDOBAHHEIC TOYKH: (+2,0) |y|mc =1 nopu
x=0, Touex meperuba u acummnror Her. 1457. Onpegenena nupu -1<x <1, HABYy-
sHagHa. I'paduK CHMMeTpWYeH OTHOCHTENRHO ocell KOODAMHAT. | yme =1 OpH
x=0. Toukm mepermba rpadura (i JE/ 2, + JT_),_/4)_ Acummror mer. 1458. Ompe-
JejdeHa mpH x<-1 u opu x 21, asysHauna. I'padmk cmMMeTpuyYeH OTHOCHTENBHO

ocel KoOpAMHAT, SKCTpeMyMoB HeT. Touku meperuba rpadurs (:I: JE, +1/ 2).
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AcumnroTel y = tx., 1459. Onpeyenena mpu x> 0, ABysHauHA. ['paduK CHMMET-.

pHUYeH OTHOCHTENBHO ocu abemmee, |y| =1 mpu x=1/2. ABcrmmucca ToueK mepe-
Y Imake

ruba rpaduxa % Acumnrora y= 0. 1460. Onpenenena Besfie, kpome x =0.
OKkerpemymos Her. Touka meperuba rpaduxa (_1/2,,3*2.,.1/2)_ AcuMITOTHI

x=0 u x+y=1. 1461, Onpenenena Besfe, KpoMe x =7 /2+kn, TOe k=0, =1,
+2, ... ITeprox n. OxerpemymoB HeT. 'paduk He MMeeT Todek Tepernba. Acmmm-
Torel x =7 /2 + k. 1462. Onpenenena pespe. 'paduk cMMMeTpHYEH OTHOCUTEIBHO
ocu opauHaT. TOUKH SKCTPEMyMOB YJOBJIETBOPHIOT YPABHEHHIO x = tg x. ACHMITO-
Ta y=0. 1463. Oupezgenena Besfe. JKCTpeMyMOB HeT. ['paduk He mMeeT Todex
nepernba. Ilpu x <0 GyHKUUA TOMKAECTBEHHO papHa JHHEHHOH (QYHKIUM
y=1-x. AcuMmrora x+y=3. (0,1) — yrmosas Touka rpadbuKa ¢ ABYMA PA3/IHT-
HBIMI KacaTensHeIMu. 1464, Onpenenena pesze. I'padBK CcHMMeTpHYEH OTHOCH-
TEJNLHO OCH ODAMHAT. y .. =3 TpA x=0, y.. =-1 1px x =12, I'padux He umeer
HY TOYeK neperufa, HH ACHMOTOT, ¥ NPABAdg €ro YACTh MpejcTaBideT coboll gacTh
napabosbl y = x® —4x +3, JiedKaluyio npasee ocH OpAWHAT. (0, 3) — yrijiosas TOYKa
rpaduKa ¢ IBYyMA pasaMuHEIME Kacatensueivu. 1465, x(t) m y(t) ompenenens mpm
Beex t, a y(x) — npm Beex x. {-3,3) — MaKCHMYM, (5,71) — MHHHMYM, (1, s
Toyka neperuba. AcumnoTor Her. IIpu x — +e= yTON HAKJIOHA THEHHA K och abcumuce
cTpemuTea ® 45°, 1466. x(¢) u y(t) onpegemens: npu seex t, a y(x) — npu seex
x. ACNMITOTEI y=x U y=x+6m (-1-3m -1+3r/2) — Makcumym, (1-3m 1-3n/2) -
MEHHMYM, (-37, 0) — Touxa mepernGa. 1467, x(f) m y(t) ompegenens mpn Beex t,
Kpome ¢ =-1. AcmmmToTa x+y+1=0. (0,0) - TouKa camMoTepecedeHH, kaca-
TeNbHBIMHM B 3TOH TOUKE CHAYKAT ocH KoopauuaT. Tower mepermba mner. B mepsom
KBagpaHTe — 3aMKHyTad meTnasa. 1468. x(t) b y(f.) OIpefieseHEl IPH Beex £, DyHK-
A y(x) IpH x < -1 /e He ONpefeNeHa, IpH -1 /e < x <0 2Ta QYHKOHUA JBY3HAU-
Ha, TpH x>0 — ogHoaHAYHA. JIMHES CHMMETDHYHA OTHOCHTENLHO IPAMOL
x+y=0. Makcumym — (e. 1/ e). MmeioTess e TouKHM neperuba. KoopauuaTHbie
OCH cJyskar acumnrToramm. 1469. 3aMKHyTAS NHHHA, CHMMETPHYHAS OTHOCHTEILHO
ocu abenuce, ¢ TOYKOH Bo3Bpara (a, 0), 1470. BamkuyTas TPeXJeNeCTKOBAS poaa.
DYyHKIHEA ONpPefeleHa HA OTPe3Kax [0, n/3], i3n/3, 'nI, [47:/3, 511/3]. DJKCTPeMyMEI
opu ¢=7n/6, @=5n/6 U @=23n,/2. 1471. Oyaxnua onpeneseHa B TOTYMHTED-
BANIAX fO, n/2), [1:. 3m/2). Tpadmuk GyHKINE CUMMETPUYEH OTHOCHTEIHHO TOJIOCA.
IlpsiMble X =@ ¥ X =-a ABIA0TCH acHMOTOTaMK ). 1472. Oyuknua onpenenena B
HOJYHHTEePBANax [0, n/z), [31t/4-, Bn/Z) H HA O0TpeaKe [715/41 Zn]. I'padhuk hyrxonn
CHMMeTPHUEH OTHOCHTENbHO [oJoca. ACHMITOTE X =d H x =-—a. B nomoce xpH-
Baf KacaerTcd NpaAMoil ¢ =3n /4. 1473. CymectByeT npu Beex 3naveHusx ¢. Ilpwm
© =0 MakcuMyM paBeH 2a, mpu ¢ =7 MuEMMyM paseH (. JIHHHA 3aMKHYTA, CHM-
METPHYHA OTHOCHTENLHO HOoNApHoH ocH. Ilonaoc — Touxa posspara. 1474. @ynxnus
onpefieleHa Ha OTpe3Kax [O, /2 + arccos 1/b1, [31:/2— arccosl/b, 21:]. B Toure ¢ =0
GYHKIMA MMeeT MAKCHMYM, DAaBHBIL a(1+/), B TOUKAX ¢ =1 /2 +arccosl /b H

") B oroii ¥ cHenyIONMX 3ajauax AcHMIITOTHI JAHBI B JeKADPTOBOM cHCTEME KO-

- OpAWHAT, ¥ ROTOpOﬁ ockl0 abenuce COYHAT MONAPHAA OCh, & OCBLI0O OPIHHHAT — Hep-

HeHAHKYJIAP K IOJAPHOIH OCH, TIPOXOAAINEH Yepes MoJioc.
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¢ = 3n/2 —arccosl/b — mumumywm, papHbri 0. I'padur QYHKOUR CHMMETpHYEH
OTHOCHTENBHO ToNApHoi ocu. 1475. CymecrByer mpu ¢ > 0. Touka mnepernba
(\&; : 0,5)_ IMonApHAA oCh ABAAeTCS ACHMITOTON. JIMHMS CHHPANLHO 3aBHBAETCH
BOKDYI [OJHOCA, ACHMITOTHYeCKHM Hpubmmxasck k Hemy. 1476. Cymecrtsyer npu
@= 0, Tpadur — cnupanb, HCXOAALIAH M3 TOTIOCA H ACHMITOTHYECKH opuoIH-
HAOmAsgeA K OKpysHocTH p =1, 1477. Cymectsyer upH —1<¢ <1, pacloNoXera
IEeJIMKOM IIpaBee OCH OPOHMHAT. SaMKHYTasd JHHHA. Makcumym npu ¢ =0 (¢ =1 pagua-
HY, p =1). Touek neperuta Her. [Ipu ¢ = £1 KacaeTcd OCH OPJUHAT. 1478. Yernipex-
JermecTkoBag po3a. Hagano wooOpAUHAT — JABOMHAA TOYKA CAMONPHKOCHOBEHHS,
1479. JInawsa DeINKOM JEeXHT B MoJoce Aan Ve xgaﬁ /2. CHuMMeTpHYHA
OTHOCHTeTRHO Hauana. Acumnrora x = 0. (0, 0) — Touxa mepernba ¢ oceio abenuce

B KavecTEe xacaTensHoi. ViMeioTcs eme ase Toukn neperuta. 1480. Cumuerpuunas
OTHOCMTENLHO UYeThIpex ocelt x=0, y=0, y=x, y=-x BAMKHyTas JHHHA C
GeTHIPEMA TOUKAMHA Bosspata: (a,0), (0,a), (-40) # (0, -a). Hagaro xoopzm-
HAT — H3oJAMpoBAHHAT Touka. 1481, CHMMeTPHYHAS OTHOCHTENEHO OCell KoopauHaT
U GHCCEKTPHMC KOODAHHATHBIX YIJOB JIMHHA. ACHMITOTEI (xiy)2 = -5— Hagano

KOODIUMHAT — YeTHIPEXKDATHAA TOUKA CAMOTepeceueHus; B HeH BETBHM JIMHUM Kaca-
J0TCA KOODAMHATHBIX ocelf. JImmma umeeT dopmy «MenbHHuEIs. 1485, OcranbHble
KopHHM mpocrsie. 1488. 01<x<0,2. 1487, —07<x <-06 ¥ 08<x, <09.
1488. 0,32 <x <0,33. 1489, 311 <x <-3,10, 0,22<x, < 0,23 ¥ 2,88 < x; < 2,89,
1490. 0,38<x <039 ® 124<x,<1,25. 1491, -020<x<-0,19. 1492,
0,84<x<0,85. 1493. 163<x<1,64. 1494, 1537<x<1,538. 1495,
0,826 < x < 0,827, 1496, 1,096 < x <1,097. 1487. 0,64 < x<0,65. Ilpu O<a<1
CYIECTBYeT eNMHCTBEHHOE JeWCTBHTENIBHOE 4HCIIO, PABHOE CBOCMY siorapabMY,
npuroM Menbmmee 1. TIpu 1< a < e/ cyliecTByiOT ABa pasnd4HEIX UMCTA, PABHEIX
CBOMM JIoTapud)MaM; oHO M3 HHTepBaja (1, e), Apyroe ¥3 MHTEpBANR (e, +o2). Ilpn
a = eY® eMMHCTBeHHELIM YHCIOM, PABHLIM CBOEMY noraanJM:}r, 6yzer 4nucno e (oHO
fABJAeTCHA NBYKPATHRIM KODHEM ypaBHeHMA log, x = x). Ipn e'/® <g <+ HE CY-
MjecTByeT AeHCTBHTENIBHEIX YHNCes, PABHBIX CBOMM Jorapudmam.
1498. (x—-4)' +11(x -~ 4)° + 87(x — 4)" + 21(x - 4) - 56. 1499. (x + 1)° - 5(x +1) + 8.
1500. (x - 1)"° +10(x - 1)° +45(x - 1)° +120(x - 1) +210(x-1)" +

' +249(x ~ 1)° +195(x — 1)" +90(x - 1)* +15(x - 1) - 5(x - 1) - 1.
1501, x° -9x° +80x* —452° +30x* ~9x+1. 1502, f(-1)=143; /70)=-60;

_ gyt )™
Gt

—_— rme
-1+9(1+1)]'”2’

f(1)=26. 1503. 1= (x4+1) - (x+ 1 (x+1)" +
0<8<1. 1504. x+51—2-+IT?+...+-(’%+(n1;117(9x+n+1)ee"’, rae 0<@<1.

” A (o) (x—q )12
1505, 2+54 - (x—ﬁ:f el ) a1yt (@n-2)i(x-4)" | (-1)"(2n)(x-4)

512 Mn-1)1-2F © 2ety i flase (r-a) 2
22 i xz:« x2n+l ce‘ _fﬂ.‘-‘ e 0<0<1,
rae 0<0<1. 1506. ks 4|+'"+HH_(2n)l+——(2n+l)l-___2 , T

1507, (x-1)+ & (x 1) + 2(x-1)° + Sz -1)'+...

(—])"B{x—l}n % (—1)"*16{;5_])“1.

ek (1-3)(n-2)n-1)"  (n-2)(n-1)n (m+1)[148(x-1)" 2

rae 0 <0 <l1.
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1508, 2% 2, 200 A g =

2 I T}
_1)7.92a 2a41
1(2i+11)cl sin20x, re 0 <8 < 1.
d
1509. 2—(x—2)+(x—2)2—(x—2)3+4”;2)—. e 0<B<1.

[1+6(x-2)°

3 2.3 3 4 3 .3
1510, x+ X L2sln 8 vy oo, 1511, x+2 42 J0x60x  uo g g o
3 c(';s,'I Ox o 4 (1—}."32.1'2)”-a

N .3.5. 14
x—1 135. 1“+M fe 0<6<1.
e Lt VoGP

1513*%. B cuuy cymec'rBonaHHa TpeTLelt HpOM3BOAHON MMeeM f(a+h) fla)+
+ hi'la)+ L 2 (a)+ £ "(a + 0,4). Cpapmmsas ¢ BupawmermeM B Tekcre, nonyuaem

A ["(a + OB)- f(a)]— 22 f*(a+0sh), 1. e. L (‘”GZH Lt e"{""%"h}'f"“) "

1512, ;-1

= % i (a + Olh.). OcraeTca cOBePINUTL OPeHeIbHLIN nepexon npu h — 0,
1514. ©yuxuusa yOEIBaeT. (0,3) — Touxka meperuba rpadmra. 1515, DyHRIUA

HMeeT MHHMMYM, paBHBIH 1. 1516. DYHROAS nMeeT MUHMMYM, PaBHBI 2.
1517. Dyrxkuua umeeT MakcuMyM, pasubii —11. 1518. Dywxnus Boapacraer.
(0,0) — rToyka nepernba rpaduxa. 1519. Dyuruus Bospactaer. (0,4) — TOYKAa

nepern6a rpaduxa. 1520, 7(x)=1-6(x—1)+ (x -1V +...; ]‘(1_03) = 0,82,

1521, f(x)=821+1087 (x - 2)+1648(x~2f' +...; f(2,02)=~3434; 7(1,97)= 289,9.
1522, f(x)=1+60(x—1)+2570(x ~1F +..5 f(1,005)= 1,364,

1523. f(x) = —6+ 21(x - 2)+ 50(x - 2)*+...; 7(2.1)=-84; 7(2,1)~-3,36399;
5=0,036; & =0,011=1,1%. 1524. 1,65. 1525. 0,78, 5 < 0,01. 1526, 0,342020.
1527, 0,985. 1528. 0,40, 5<0,01. 1529. V2/4 1530. o /b*; b /a*. 1531. 36.

1532. 0,128. 1533. ¥2/4 1534. 0. 1535. 1. 1536. &2 1537, 6]z|/(1+9x')"""

1538, a'b*/(b'* +a'y*]"". 1539, |casx|. 1540.

33Jaixy|
1 2m m-2

1541, |06 ) : J 1542, 1543, 1/6. 1544, — 2 1545, 2,

(mexzm -2+_ﬂ2my2m—2) / A chz_&z 3a| sin 361] A
1546. _ 8 _ 1547, , 1548, 20 1549, of+rer

8a|sint 1402 o a(]ﬂpz]wz amk'l(¢p3+k2)3’2

(262" ;

= 125 o

1550. -——r—. 1854. (x+4)'+ (y__] 1281555, (x-2) +(y-2)° =2.

1556. (x+2)° + (y - 8)" = 8. 1557 (x_L;o_] +(y_%) =1z

1558. (x+.;.a)" + _éa)g = 12652 1559. (a/4, a/4).
2

1560. (ﬁ 1

T
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1566. =3, b=-3, e=1. 1567. y=—x" - 062" + 4,52° + 0,1x*.
[1+n2xz("’l)};r 1enZeiln-1)
2 L S T o T e — At T2l o] [y
1568, B=x-st s et AEE T, | 1569, & (@ +.22)/at,

n= 7(a2 % bz)ys/ bt (@8)™® - () = (az - bz)z,'s. 1570. &= x+ 3SR,

=Ty + 85yt E+n)*° +(E-n)*"* ='202”‘- 1571. ﬁ=i%\[_(3y+a)
0 2 2 3
n=-=L20 1572, g:-.‘;-is, n=38*-2 g2- 243('0"‘%) :

1573. (3n/8)' +6a*(8n/8F +3a%E = 0. 1674. £¥/% 4 n?/® = (24)/°. 1576. Jla, mosx-

(e
Ho. 1579, zp[ (I+p) 1]_ 1580. ﬂ—;bl) 1581. 6a. 1582%. 16a. Tlosyuns mapa-

MeTpHUeCKHe YPaBHEeHHA 2BOJIOTHI, HpeOﬁPB:!DHﬂTb HX K HOBBIM KOOpiHHaATAM H
napaMeTpy, HONOKHB x =—%,, y=—y,, t=t +n. 1583% Bocnonssosarscsa zasu-

CHMOCTHI0 MeKAY AJMHON SBONIOTHEL U MPUpAILEHEeM DafAyca KPHBHIHEL,

K rnase V
] n
1592. 1) T(x2+1]dx; 2) J'(ex+2)dx; 8) [smxdn 4 j(s 2% dx;
0 a 0 =2

£
jL(JE-xﬂ)dx; 6) J(lnx—lnzx)dx. 1593. 20-4/n m 20+4/m a=4/m
0 1

U=$. 1594, «=149/600 = 0,248 & = 0,089. 1595. 31,5. 1596. 10%.

1597. £an =40 cu® 1598. 102, 1599. 8. 1600. 211. 1601. 2. 1602. 140 cm.
1603. = 122,6 M. 1604. 20% ev. 1605. 625 IIx. 1606. 4 cv.

n-1 T
1607. a) m, Zv D —8)s ity =Ty, &=T; 6) m= Iu(t)dt
i=0 To
1608. a) 6, -Ewg, (=) s =T S = P 6) Tw()dt.
i b

=1 Fid
1609. Q,,=§‘,I(&i)(t,*,—:,). SR Q:II(t)a‘t.
i 0

o, 7
o1
1610. a) 4, = 2‘9 EvE) b ~t). t=Tp, t,=T; 6) A= f‘Mﬂw (¢)at.
= 7
1611. 1500 Kn. 1612. = 67600 . 1613. 2880 IIx.
nzl b
1614. 2) B, = ¥ a& (%1~ %), % =0, x,=b; 6) P= J'axdx.
- 0

1615. a) ab®/2 =187 H; 6) npamaa AoixkHA GLITL [POBEfieHA HA DACCTOSHHM
h/NZ =177 cm or mosepxmoctu. 1616. ¢—1. 1617. 2-a"" 1618. 1) 50;
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3 *
2) da; 3) 22 4) Lot 5) ala*-£+1) 6) Lm; 7 315 8 L ) & 4 Krnagee Vi
| .
10) L“E:ab+Sb'J 1) 4; 12) 162 13) 0. 1619%. ;L.; ~167-10". Bamucars 1676 250 0. 1677, 2T L ¢ 1678 ¢ - L. 1679, - 04343107 + .
" 1
BBIDAJKEHWE, TPeie]l KOTOPOTo HINETCS, B BHJE n-i MHTerpankHOH CYyMMbI HeKoTopoi \ (ae)* g ;
ymemn, 1620, In2. 1621 In2. 1622% Ina, In3~11. Cu. sanau 1620 u 1621. 1680 0. 1681 Ve, 1682, [Bh .0, 1683, <410 40,
1623%. 1) 'ae® - ¢ £ 1: 2) alna~at1:'8) M Bripaskenye g + 2¢°+...+ng" : 1684. u—u®+C 1685. %xz x +x+ (. 1686. C_’SZJ-_M*hllx!-
i aXyXx

HaxXouTCH IIPH IOMOIIM Jmcbq:epenn,nposasna CYMMBI UJEHOB TreoMeTpHYecKoif 1687, C—10x"% + 152°2 — 3,622 1688, z— 2111[ zl_ ;? S 1689..%2_}?_6‘}0
3Vx 3

] J 1690, %w+%x%+%x%/x—z+—ﬁ~xzﬂ;+ C. 1691, 847 -4
1630. 8 <1 <9,8. 1681. 3<[ <5, 1632. <] <2n, 1633, 20/29<I <L

2
| nporpeccun. 1624, ﬁsinxidx:zj‘sinxdx. 1625. 1/2 1628. 64/3. 1627, 8/b.
I‘ : 1692. L oresinx+ €. 1693. 3_75— +C 1694.

1634. 1/9<I<2n/3. 1635. <11 <783 -1 1636. 1) Tlepusiii; 2) sTopoil. ' & e )

! 1695. C - ctgx - tg x. 1696, —x+C. 1697. C - - x. 1698, x -sinx

‘ 1637. 1) Ilepsrrii; 2) sTopoii; 3) nepm.m 4) Bropoit. 1640, 0,85<7<0,90. | - GreEx g sy S 995, w - el
| e 1699. arctgx— L+ ¢. 1700. In|x|+ 2arctgx +C. 1701 tgx+C. 1702, Ly .
| 1641. a) 1<[<J§=1,414; 8) 1<I<1—+2—-x1.207; B) 1<I<.J6/5 =1,095. ¢

‘\ (x+l]

‘ﬁ 1642. y, = ’“("‘; 22) Ly, A5 1643, Ve =§-(xf +xlx2+x§)_ Elug e =0 e 1703, #n 23 ¢, 1704, . 1705, 21+ 2® + . 1706, 0 ¢,
ur B opHOi TouKe; ecAM x, <0 W x>0, TO TpH COGNIOJEHHH HEPABEHCTB 1707. ¢ - , 1708. (a:g{c ¢ 1709. ¢ - _35_3 (8- 32)l1/5,

\I -%/2<x, £-2x, B ABYX TOYKAX, B NPOTHBHOM CIyuae — B ofHoi. 1644, 24,5, R 3 3(2x 3t

i T4 4 . -

”H 1645. 7a/4. 1646, 0. 1647. 25 = 1m. 1648, 11 A. 1649, - 1558 Br. 1650. 1) 2 Trtor e 3214 111, 384T 0, 1712, 2 1)3 i

I 6__8 4 5 1S

2) L2, 3) 2= 1651 5= 24°, 1652, A =100s+25s° [Ix, s — myre B Mer- |

8 6
1 1713, ¢-1./(1-«% 1714, 5gf 48 1715, o g
pax. 16563. 4 -1 (u taHth“ sz' e u=-‘;‘z:il' B = El:z:ﬁm' { Gl (1 - % ) 2 18 (x +2) +C. 22 +1+C

1654. @ = ¢yt + £¢* + B¢, 1655. ds=10, AS=10,10033... 1656. dS =1, . 1716. 244 4 2° +C. 1717, 24/(x +1) 4e. 1718, 3" - 5x 46 +.C.
1657. Ax  AS s« 5 : f 1719. Lgin' x + €. 1720. secx +C. 1721. 3%sinx +C. 1722, - Zcos x.
1 9226 64 2825 0,442 : 4 7
001 06424 064 00024 000376 R R e e R
1658. 1/3. 1659, 0; 43,2 1. 1660, d%jf(x)dx=—f_(x). 1661. -1, _5/4. | 1726. 2,1+ tgx +C. 1727 sinx+ C. 1728. tg(l+Inx)+C. 1729. Lsin3z+C.

1780. xcoso - Lsin2x + ¢, 1731. C- Lcos (2x-3). 1732, C - Lsin 1-2x).

1662, % 1663. 1) x; 2) —dxlnx. 1664* 21n22x—In® x. TlpecTaBuTh HHTE-
1733, Ltg(x-2)+C man L(tgax - secdz)+C. 1734, e~ cosle*).

2 a 2
i 2 2 2 '
|'|Jr|'l rpan Jlln xdx B BUJe CYMMBI MHTETDPANOB Iln xdx + fln xdx, rne a> 0. 1735. In (1 i x2)+ C. 1736. 1n |urcsin xl L C 1737 in(xg el 8] L C.
|H x x a
I 1665. y'— -2z, 1666, 1) SL=ctgt; 2) S~ -+*. 1667. -2. 1668, Murmmyn 1738, Lin|2x 1|+ C. 1789. Llnjex + m|+C. 1740. 1in{x* +1)+C.
I npu x=0. I(0)=0. 1669. 1. 1670. y,,, =5/6 mpm r=1, y,, =2/3 mpn B 1741, 2nfe® + 1| +C. 1742, In(e* +1)+ C. 1743, Linle™ + o)+ C.

fil
||| x = 2. Touka meperuba rpaduxa (3 79,3 /4). 1672. 1) ) e % 3) 52; 4) 4%;

)

{ 1744. C-lnfcosx|. 1745. In|sinx|+C. 1746. C -} In|cos3x|.
i 5 45i; 6 =008 70 2-2; 8 e 9) sk} 10

1747. lin|sin(2x + 1)+ C. 1748. C-In (1 + cos® x) 1749. In|ln x|+ C.

ihll‘” Y Z;'Zo {J- 1’20 +2 — 2. 1673. 1) 2; 2) 0; 3) S 1;.4) 1; 5) n/4; 6) n/6. | 1750. L’-‘%%’54- C,ecau m#-1, 1 ]l'll]'l'l x[+ C, ecnm m=-1.
Il ; ;
“‘ 1674. 0. 1675. 1-+3: 1. I 1781, %+ C. ITa2. *** £ C1 175

I na
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! 1755. *ve. 1751, ¢~ 1% (B 1828 C-cosx+ feos” x ~Joos’ . 1829, Lx—fsin2x 4+ Fsindx s C,

‘ 1758. arcsin£ +C. 1759. %aﬁrcsin 5x+ C. 1760. larctgax +C. ] I 1830. Ltg®x+ In|cos x|+C. 1831, C—ctgx - -§ctg x-Lotgx,

‘a‘ 1761. arcsinZ+C. 1762. 3}2_ mtgf_x +C. 1763. Laresin 2 4 c. 1832, Lein2x - Lxcos2x + €, 1833. wsinx+cosx+C.

i (A 3% n+l

IH 1764. Larctgx® + €. 1765. %arcsin';;ﬂ . 1768. %arctg%‘wLC. 183d. C-¢*(x+1). 1835, -5-(xIn3~1)+C. 1836. e (lnx= L)+c

1 ;; 1767. .i_arcsin 14 0. 1768, -%-nrctgizx_ +C. 1769. Hﬂla"‘_?x +C. | 1837. #arctgx ~£4+C. 1838. xarccosx—V1-x +C.

I i 2

L= 1770. Larctg ¥ +C. 1771 ¢* +¢™" +C. 1772 1% + 2e™ 136" + x4 C. 1839. xarctgx = x +arotg Vi + C.

2
i) i T _xE
1773. arcsinz - V1 - 22 +C. 1774 %1n(x3+9)—%a tgZ+C. 1840. 2vx +1larcsinz +4v1-x +C. 1841, xtgx - +In|cosx|+C.

Pl I SOES T
1775. arcsinx +v1-x* +C. 1776. J2~valrctg:.1c2 ——i—ln(x"‘ - 1)+ (65 1843, < Ta=i gae ey C. 1843. C ox? lg (xﬁ)'

S A R PR | : 1844. Y1+ arctgx - In[ x +V1+2% |+ C. 1845. 2(Vx - VI—x aresinVx )+ C.
+C. 77&-5 x® - (x —1) i ity 4 I
. 2 ik =) 1
1846. xIn(x* +1)-2x + 2arctgx +C. 1847. C o+ Laretgx

1848, x*V1+zx" ~-§-\/(1+12)3 +C.

1849, (x*+1)In(1+x)/8-x*/9+x*/6-x/3+C.
1850. C—e"‘(2+2x+x2). 1851. e"(xs ~3x2+6x—6)+ C.

1777. aresinx +

1~x

i R b8 C—Z'Jl—xz'—%-\/(arcsinx)a. 1780. c_é.[,h_gxz +(arccossx)3].

I 1781 x~4ln|x +4|+C. 1782, Llx-Lm|2x+1])+c.

1783. 4[x - Lin|bx + of| +C. 1784 C-x-61n|3 - x|. 1785. 22+ 3In|x-2|+C.

!“ 1786. -%-:r-f—-z-lntzx—]_l-'-c, 1787, x+1n(1 +1)+ C. 1788. x—zarctgx+(.‘. | 1852. a’(xzjlna—2x/1n2a+2/1naa)+c.
1789. €t ‘%Is—%xz‘-x-lﬁll‘xl- | 1853. €~ x®cosx + 3x”sinx + 6xcosx — Gsin x.
fitt |
'w 1790. -5— —x +aretgx + C. 1791, InI-Ll-| +C, 1792. ]nl |+ C. . . 1854. 12+ i—xz sin2x + +-cos 2x -};sin 2x+C.
h:“[ 1793. 11n|2z—_8| +C. 1794, —1—1n|1’—3-|+ C. 1795. ++ lnl I.,_ c. ' i 1855. x (lnz x-2lnx+ 2)+ C. 1856. C - —}(lna_x +3In*x +6Inx + 6).
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il Rl (e =2 ST TV RO A ¢
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2186.
2187,

2189. 3
2190. »
2192.

2193.

2194.
2195.

2196.
2197,

2199.

2200.

2202.

xarctg(nJI)-JL1n|x+2J§+z|+c.

(%/_ 2}E+2J
e%';[%/x—‘—?\/x—*+20x-60%/x—2+120ﬁ-120}+C.
#(1et -2t 2228 0. 2191 gfsinVi - VrcosV)+
%ﬂ%amgm-fc.
nx+Jx2—4
ifv e AL C &2 o

(-’-x"’ —%x]\'x +1 +Eln[x +\(x + 1] +C.

nld=fi=e® |
x

1 + G,

1
3l_ln [ee] - ln(l N ]ﬁarcsinu}+c, rae u=9x.

dl+x 1
\il+x

1622 +52-2
122142 S

2
Lf1g, =1
151277 22441

1 X
~L|tgz|+

+C. 2198. - 42x+ PRIty

yix+l-l
J2r+1+1 i

—\Earctg%}c, rae 2=x".

, 2201, Tarctg t\g/_x +C.

+C, rae o= a_rccos-g, ecnn a® <b®

1;1112 ;
sin (ct-x)

) sin (dtx

2

. —l—warctg' tgx + G
b sinZa

a sinct

rae o = .éuccos:'—’, ecin a® > b,

2203. -:‘,-x”1n(1+x3)—-3-x2+J4-ln(x2—x+1) Lin(x+1)+ f—arctg &=l 1 C.
2204. 5+ C. 2208. urctg\sz =1 __Jilz_%f (62
2206. —;— *[x -I cosx+(x 1) sinx:|+C. 2207. %ﬁ-c_ ‘
2208. .% Jt_ 3 L. 2200 (tg x — ctg? x) 2(tg2x4ctg2x]+61nltg:c[+€.
2210. a.rctg(tg x)+C. 2211, In .t
2212. a.rctg—[tg=”+ln[1f2+tg x+tg x]+c 2213. 1nr—t»1~+—-~»~—— s e
2+tg® x
2214, cuLh{Lﬁ*_—_ V“”"“"‘J 2215. —+c
Jﬁ 2x-8
2216. Jxy1+e* — Al +ex —2In Y31
J1+ex+1
2217, Lip Lt o€ 1,0 9918 o amtgx | arigx x
R P R e ¢ 2{1+x3)+ 4 +4(1+x3)'
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2219, 1 12l artgx 1 o

TR ey e e
1 1 1 C
ln2|:1_2x i 2(1_2_,‘]2 +3(1'2x)8:l+

2221 arctg(e‘~e")+c. 2222, |pltefylsetre? | o

1-e* 44142 402

2220, x - logzll ~2%| 4

1

2224, 25 ., 7 <L
128 % 4s1n2x+1 sindx + og Sin 2x+1024

2225, 1,2 .3 2 27 30
a3 +21n(1+xJ+ 2) L cohb. (x 5) " an(xez) T 3a3 | 57

—+C.
sin8x + C.

X=b
x+2 +C,

(1+x

2227. C-Parctg(V2ctg2s). 2228. rtgf+c. 2220% +-arceos 22, ¢,
2 x°+1

(PazgenuTs uneIHTeNs U 3HAMEHATEND HA *2 | IPUMEHHTH IO/JICTAHOBKY x +L =2 )
x

2230, ¢**(x - socx)+C.

Krnase VII
2231. 2(VB-1)/3. 2232. 7/72. 2233, q5(§/ﬁ _1], 2234, 74, 2285, Leogg,.
2236. 12. 2237. 0,2(e-1)°. 2238. 31n;t. 2239. 1/4. 2240. /2. '
2241. 1+11ge. 2242. o o, 2243, T 2244, 2. 2245. 4/3. 2246. g,
2247. 02mn4. 2248. arctgl. 2249. %ln?_ 2250. n/6. 2251. 2. 2252. 2/7.

2253. 4/3. 2254. L. 2255. -0,083... 2256. L41_o+SLS oipq . 2257, 1.

3

2258. —+2/3. '2259. 1-2/e. 2260. n/2-1, 2261. MJ,J.m

2262. n° —6n. 2263. 2—
2268. 6 - 2¢. 2269. a) B-

3
3
. 2264. 1. 2265. “1"3@_ 2266. 2% 2267, <=2

5 7581 m 103642 256
)3542 0,429; ) 119753~ 698"

2270. J, ,=2LJ .= B, an Ecnm n megerHoe, TO
A S

mn = Tnen)(men-2). (m+3](m+l'}"ec'nn OO, 0 s &

_ [a=1)(n=8)-...-3:1-(m-1)(m=-3)-....a.1
= (tn)(mn-2)(mtn-4)..-42  2°

et R 1)|. 2272. 11748+ 5n/64.

©CJIM /7L YeTHOe, 11 4eTHoe, T0 o, ,
_1\* S
2271, (-1)"nt|1 - L(L+

2274%. plgl/(p+g+1)l. Tlonomure x=sin®z M HCHONB3OBATE DEAYNLTAT IANAUH
2270. 2275. 7+21In2. 2276. 2-n/2. 2277. 32/3. 2278. 5/3-2In2.

2279, Inetllee’
1+/2

2280. 8. 28y, 2081+ Ly Tonaran x=2z,

n/2
HaHHLLE HHTErPANT B 2 f sin®zdz 2282+, 8/35. Tlomomuts x =2/2.
0

npeobpasyem
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2283. n/s2. 2284, J3 _ 2, ;n 248 2985 8/15. 2286. V3 —n/3.
J’._; 1+J§
2287. 315[,;+135_8)_ 2288. 31/16. 2289. 71/16. 2290. €+ln(2—\/§).
2291. m/4. 2202. +3/24. 2293. n/3. 2294. arctgl. 2295. V6 /27 + /2 /48.
2296. 20/9. 2297. 21n—§-= 0,365. 2298. 2/m; 1/2. 2299, 2+]n+1-.
&t
2300. Ilpu a=e. 2301. %m—g-_ 2302. 2/45. 2303. 8];13_151,124.&;1_
2304. %2(5”5 125). 2305. n/6. 2308. az[ﬁ _1n(J§ I 1)]
2307. |3 _-;.1n(2+‘/§), 2308. 848/105. 2309, 4 — . 2310. 1,1#.

f 6 il 2
2311. 21 2312 LarotgL. 2313. 2 [o. 2314, 2 _gn2 124,
T 9 5 1 ¥ =92, i) = §
2316. —-18 — 243, 2316. -.—;7"._6‘[6_ 2317. e In : . 2319, x=2, 2320. x =1n4

2322%. Menmomb3oBaTh cooTHOIeHMH 4 -1 24— x? —x® >4-9x%, cnpaBegnusnie

npu 0 < x <1, 2323%. BocnonesopaTses HepaBeHCTBAMHE 1/1 -2 < \[1 Zx¥ <1, roe
-1sxsl1l nm n=1. 2324, 1,098< I <1,110, 2325%, Bocnoslbaosa_%cs VISl OlleHKH

' 2
cumay mHepaseneTsom 1+ x% < (1+x2) , 8 47A OUeHKH CBepXy — HepaBeHCTBOM Ko-
mn-Bynakosckoro. 2326. I(1)=1,66 — manGonsimee snauerme, [(~1/2)=-0,11 —
HauMeHbIIee 3HaueHue. 2327, Munnumym npu x =1 (y=-17/22), moukn mepermba

(2, -4/8) m (4/8,-112/81). 2832*. a) BaMeHHTH IeDeMEHIYIO WHTErPHPOBAEUA IO

dopmyse ¢ =—x, pasduTh OTPE3OK [ﬂ;,,ux] Ha ABa oTpeska: [-a,a| ¥ [a,- x|, H
yuecTh, UTO WHTErpajy oT HedeTHoll QyHKNUMM Ha OTpeske [-a,a| pamem Hymo.
6) Her; eciu @ # 0; na, eciiu g = 0. 2333%*. Tlonoskurs ¢ =1/2 2338. Kamawui us
HHTErpajos pased 7w/4. 2339%. TlonoxuTs x=n-z., Marerpan pamen n?/4,
2340*. Pasburs 0Tpesok (g, a+ 7] Ha otpesku [a, 0], [0, 7| & [7',a+T], sarem,

. a a+T
nonbaysch csoifersom f(x)=7(x+T), moxasars, uro If(x)dx = I f (x)dx.
Q 4]

2341*. TpeGyemoe JAiusi [OKASATENECTBA DABEHCTBO SKBHBAMEHTHO DABEHCTBY
2+T
_" f(z)dz=0. V6eamrses, YTo MHTErDAT B JEEOH WACTH 3TOTO DARSHCTBA HE 3ABH-

x

2:4:6:....2n
CHT OT X, M 3aTeM IONOXKUTE xz_-g—_ 2842, oy 2343, Toacranopka

z=tg(x/2) mesaxomma, moTomy, uTO DYHKIHA tg(x/2) npu x=n paspesHa.

2344*. Ilns ovenky I, HCNONB30BATE, Yo I, yObiBAET IPU yBEIUYEHIH 7.

2345%. 3aMeEMTE TepeMEHHYH HHTEIPHPOBANHSA [0 (GopMyie z=xT“ U yuecTh
CBOMCTBO MHTErpaya OT werHOl pyERIME. 2346%. 3aMeHHTh NepeMeHHYI0 WHTEerpH-
poeauus Mo Gopmyne z = km’x® u npumenwTs sarem npasmao Jlonmrana., 2347. ITo
NPABHIY NPAMOYIONBHHKOB 7 = 2,004 (c HefocTaTKOM) M 7 = 3,305 (c HMabriTkOM).
To thopmyrne tpaneuuit n~3,104. Ilo dopmyne Cummeona = 3,127, 2348. Ilo
NPASHIY TPAMOYTONBHUKOB 7 =8,04 (c HemocTaTkoM) M 7 =3,24 (¢ H3OBITKOM).
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Ilo dopmyse tpanenuit =~ 3,140. ITo opmyse Cumncona g~ 31416 (BepHEI Bee
sHaxu). 2349. In10=2,31, M = oo = 0,433, 2350. = 0,84, 2351. ~1,00.
2352. =~ 259, 2353. ~0,950. 2354. ~ 1,53, 2355. =0,985. 2356. = 0,957.
2357. =239 M® (mo dopmysne Cummcona). 2858. - 6,7 M? (mo cdopmyne Cumiico-
Ha). 2359. =1950 mm>. 2360. ~10,9. 2361. ~362. 2362, =98,2. 2363. =92,
2364. =560 mmZ 2365. - 138 mm2. 2366, 1 /3. 2367. Pacxozures. 2368. 1/a.
2369. Pacxomuresa. 2370. n. 2371. Pacxogures. 2372, 1— [n2. 2373, 12

2374, n/4. 2375. 1n-.___“‘4';1“, 2376. 1/2. 2377. 1/2. 2378. Pacxongures. 2379. 2.
2380. 1/2. 2381, —a

a+5®
2383. 32‘}1_ 2384. m/2. 2385..1/2+m/4. 2386. Cxoxmres. 2387. Pacxoaures.
3

2388, Cxopurcs. 2389. Pacxopures. 2390. Cxonures. 2391, Pacxonures,
2392. Pacxogurca. 2393. Cxogurcsa. 2394, n/2. 2395. Pacxogmresn. 2396. 8/3.

2397. -1/4. 2398. 1. 2399. Pacxogures. 2400. 2. 2401. n. 2402. nla+b)/2.
2403. 33 /2. 2404. L\E 2405. n/J‘.’;’-. 24086, 14%_ 2407, 10/7. 2408, Pacxogur-
3

cda. 2409. 6-:2-]113_ 2410. -2/e. 2411, PacxomuTca. 2412, Cxonuresi. 2413. Pac-

Xonures. 2414, Cxopmres, 2415. Cxomures, 2418. Pacxomurca. 2417. Cxopures.
2418. Her. 2419. Ilpu k< -1 CXOIRUTCH, IPU k> —1 PACKOANTCH.

2420. 1) Tlpn k>1 cxomwresa, mpu k<1 pacxogurca. 2) I=

eCTH g > 0; DACXOAWTCH, ecld ¢ < (0. 2382. 2 Sl

: :
__._(h—l)(hgz)k'l. ecITH
k>1; pacxomnTes, ecnu k<1. 2421, IIpn k<1 cxommrest, npu k21 pacxommres.
2422, Pacxomurest npu niobom k. 2423. Cxommres UpHU COBMECTHOM BBITIOJHEHHH
HEPABEeHCTB fk>-1 ¥ ¢>k+1. 2424, Tlpu m <3 cxomuTes, MpH m > 3 pacxomur-
est, 2425. IIpun k<1 cxonures, mpu k> 1 pacxogures. 2426, 5., 2427% 5n/3.

TonoxuTh x = cos ¥ IPOMHTETPHPOBATS Mo TacTAM, 2428, %n - -g-lnz_

2429,

o ;,‘lsz 2430. nl. 2431. nl/ 2,2432. (- 1)*nl.

2433+, ) Eopeetls o) il lot? mosoyams x < ing.

- Ilomomnts x =sin® ¢, 2435, 22 (I=1 mpu o=m).

2436%. Jlna 0KazaTeqnLCTBA pABEHCTBA HHTEIPANOB IOJOKHTL B OJHOM H3 HHX
x =1/2. 3areM BEIMHCIHTEL HX CYMMY, BOCIOAL3OBARIIHCE TOMIECTBOM

Taedil or 1 4 1
a2 12?4042 142222

’ +a0 1 Fea
2437*. TIpelicTaBUTE MHTETPAN B BHIE CYMMBI ZIBYX MHHTETDAJTIOB: I=I+I; BO
00 +1

BTOPOM WHTerpaje IOJOMHTE * = i 2438. 0. 2439. %\/% . 2440. V.

2441%, \/’1?/4. Hurerpuporats mo wacram. 2442, L%zf‘_'_‘lizi 2443. mn/2.

2444, n/2, ecmm a>0; 0, ecrim a=0; -m/2, ecnu q< 0, 2445, 7n/2, ecam
a>b; n/d, ecnu g=p; 0, ecna a< b, 2446%, n /2. HATETpHpOBATH IO HACTAM.
2447%, m/4. llpedcrTaBurh 9HCAHTENL B BHJle PA3HOCTH CHHYCOB KDATHEIX HYI.
2448*%. /4. Boclonb3oBaThes MeTOAAMH pelleEns zagav 2446 u 2447,
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n/f2-x

2449%, Tlonaras ym%—z, npusomum ¢x) K Bugy @(x)= I Insinzdz. B coot-
n/2

BETCTBHH ¢ dopMysoH sinz = ZSin-*-cos-;- pas6éuBaeM MHTeTPal HA TPH, H3 KOTOPHIX

2
OHHH HaX0JHM HeIloCpeJCTBeHHO. I[aa APYyrux HWHTerpanxa IIPH TIOMOIIH 3aMeHBL

TepeMeHHOH CBOJATCA K HMHTETPANAM THIA IEPBOHAYANBLHOTO; % = %lnz
2450. - -’2—‘-111 2. 2451, - l:;-111 2. 2452*, %h‘l 2. VATerpHpoOBATE 110 YACTAM.
2453*. %an. BameHo¥ mepeMeHHON CBOAWTCH K NMpeABIAYINei zanaue.
2454. - 12‘-1n 20
K rnaege VIII
2455. 16/3. 2456. 9/4. 2457. 16p*/3. 2458, 1/3. 2459, %Jﬁ? 2460. 2%.
4 4 4 4
2461. 2n+4 u 6n-%. 2462. L(4n +4B) u L(srn-43).
2464, ﬁj-"'- - abln-"‘;—" = b[eb -a ln(e +ye? - 1J] . r,qé £ — 9KCIEHTPHUCHTET.
2465. alei— Jséln(«/g-i-ﬁ)]; a”[l - ﬂln(\@ + \Eﬂ " az|:2—ﬂ+ %m(ﬁ + Jz_z)]

2466. S, = S, —n—£ln3 2arcst_ 0,46; S,=2(n—8;). 2467. n/2-1/3.

2468. 1/12. 2469. 1/12. 2470. %l 4'%[, ecom m ® 1 06a YeTHEI; 2|ﬁ;;‘,

ecnu m U n oba HeYeTHEI; :::|, eclnH m U 71 pasHo¥ 4erHocTu. 2471. a) 3/14;
6) 73%. 2472, 1 (purypa cocToHT H3 ABYX udacTell, IIOIIaNH KOTOPHIX PABHBI Me-
ny coboii). 2473. 8/15. 2474. 3n/4. 2475. 4/3. 2476. ma* /8.

2477, ;{M ~asvle [1+248). 2478. e+1/c—2. 2479, 4.

2480. 3(¢° - 4)/e. 2481. 18/e? —2. 2482. 2) b(inb-1)-a(na-1); 6) b-a.

2483, 3-c. 2484, 322202 2485 3|3, 2486. 1.1, 2487. 5.
2488, /2 —1, 2489. m/4. 2490. 3na®. 2491. 374’ /8. 2492. 674>,

2493. 1) ﬂn—ff(n+1)(n+2) 2y (n 1)(n-2). 2494.1) 15%1/'3'; 2) 8/15.

2495, 1) 4n’a?/3; 2) T6a’n’ /3. 2496. na’/4. 2497, na’/4. 2498. 187a”.

2499, a*(4-m)/8. 2500. 37n/6 - 53, 2501. 51J3/16. 2502. a2

2505*, ag%. Jna mocTpoeHMA JHMHMAM CHeyeT PACCMATPUBATL M3MeHeHHe
or 0 10 3n. 2506. m/4. 2507. a2, 2508. o*{l + n/6-3/2). 2509. 2 (a2 1 0%).
2510. a2, 2511. n/+/2. 2512. n. 2513. 2. 2514. 3na®, 2515. 4n. 2516%, 1)

J; /252 J'; . Bocmone3aoBaTeca TEM, UTO _[e"zdx = J?r- /2 (uurerpan Ilyaccona).
0,
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2517. ma®/2. 2518. 2-n/2 u 2+m/2 2519. ashl.

2 A
2520. Lyy*+p +£1n-‘f*——“;*'°. 2521. 1+ 12 2522, 13- L.
2523, InL =t

S 2524, 8 [—‘E -1). 2525. 428 2526. 403
25217, §+21ntgﬂé’£=%+zln(ﬁ+ 1). 2528. 1, 1113, 2529, 2. 2580. 8.
2531. TIpn ¢ =21/3 |x=a(2n/3-V3/2), y=3a/2).
2532. Iipm ¢ =n/6 (x = 3V3R/8, y = R/B).

2 2
2533%, 4-L:—“;_':'—h-. Honoxuts ¥ =acos’t, y=bsin®t.

2534. 5a1 +=lein (2+v3)]. 2585. aln2. 2536. n°R/2. 2537. n°/3. 2538. 443.

2541, 2(e’ ~1). 2543. nav1+4n? + & ln(zn+J1+4n J 2545. In3+ 5.

12

2546. 8a. 2547. %:m. 2549. £ nomxHO HMeTL Bua 2;;1 IR ZNLI' e N —

nenoe guciao. 2550. 4. 2551, InZ.

2554*. Jlokasars, 4TO JTHHA 3ILTHIICA MOMKET GLITE 3alHCAHa B BUZe

/4
L=4 _[ [s/az cos®t+ bZsin2¢ + Valsin® f + b2 cos® ¢ )dt_,
0
H HPUMERNTD TeopeMmy 0f OleHKe HHTErpaia.

2555. 2n. 2556. 1) gmab®; 2) Lma’h. 2557, Ennla. 2558. 22 (344 h).

26, -8b 1 2a. o

1). 2560. “[c S

2559 Z(,? - +afb - a)}. 2561. 37/10,

2562, £(15-161n2). 2563, n[%—z]. 2564. 8n/3. 2565, 2n°.
2566. MTS[JE 1n(1+J§)—§} 2567. 1) Zra®; 2) L. 2568. sn%a’ .

2569. ““3(%“% 2570. 2ot 2571, 16x’ 2572, 2 2573, me/2.
y 105ab

2574*. 1) m; 2) myn/2. Cm. yxasauue k sagawe 2516. 2575% Sny27/32. Cw.

too

YrasanHe K safgaue 2516. 2576%. n° DBocnonsioBaThes TeM, UTO J'sﬂuf.dx L
x 2

0
. Lenecoobpasro nepeliTy k napamerpudeckomy

32/]aHNI0, TMOMOMKUE x = 2asin®t, 9-2—“?_’ 2578. —mz . 2579%. -—‘.'r_abc IIpu-

(wrTerpan Tupuxne). 2577%. 2724°

MEeHHTE (opmyny V = _[S(x)d:c, rae §(x) — NIOMIAKD HONEPEUHOro Ceuenus.

x] ¥
2580. 1) n4/2; 2) 36n. 2581. v, = w2(2V6 ~11/8), v, = nvB (246 + 11/3).
2582. v, = v, = 4n(V6 + 3 - 4), v, = sn(4 - V3). 2583, 81V6 /3. 2584. Br.
2585%, % R*H =400 cv®. IIpumaTh 3a och AGCHNCE OCh CHMMETPHH OCHOBAHMIS,

2586. —{%ahﬂzlzg cm3. 2587. %abH:133é— cmd. 2588*. %nRzH_ Tlnomazns
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CHMMeTPUYHOTO 1APAGONUUECKOTO cerMenTa papHa Lgj, TAe ¢ ~ ocHOBamme cer-
2
MenTa, a b — <crpenkas. 2589%, '}ﬁTH'("*'%) ij R_GH_(,I _%) (Cm. yxazanue K 3azga-

ue 2588.) 2590. 84°/3. 2591. 8nr®/3. 2592. %Ra_ 2593. %R?'H. 2594. 5_:1;02

2595, %'[ (tea?) _1} 2596,

2

(ez _ gt +4)_ 2597. 2mb® + L arcsi n

2na’® +-——]n “‘5, rfme € — 3KCHeHTpHcuTeT annunca. 2598. 2n[J§+ln'(1+J§ ]]
= 242+ 2 2 ST 2, 2042 { n L
2599. n[f J-+ln7€+—11].2600. 3na®. 2601. 7q JE(z Z), 2602. 22 (g 2)_
2603. 12742, 2604. 8na*(n - 4). 2605. Zg?. 2606. 4r’r. 2607, oma(2-42)-
2608. n[vZ+In(1+vZ)|. 2609. 4ne*. 2610. ah/2. 26117 a®/6, a’/6,
2 /12. 2613. lleHETp Macc JeKHT Ha OCH CHMMETPHH CEIMEHT4 Ha PacCTOAHMM
%;; or ocuopanusa. 2614, Jlns S,:E:%a, n=-f-';'b: I7is sz;g%%d, q:.ﬁ—b, 2615.
£=0, n=2r/m 2616. £=0, n=4r/3n 2617. llerrp Macc NeXHT Ha Buccex-

Py
sing;
TPHCE NeHTPaJbHOro yrJia, CTArMBaKINero Ayry, Ha paccTOAEHH 2r 0.2 OT LeHTpa.

2618. £=a/5, n=a/5 2619. {-4a/@n) M= 4b/(3n) 2620. %,r 2 aresine, TAC

£ — sxcuenTpucHTeT daunca. 2621. £=7/2, n=n/8. 2622, m/2+4/5.

2623. n/12++/3/8. 2624. 3/20. 2625. £=5a/8, n=0. 2626. £=0, n=a 4ele zli

2628. £ = na, 1 =4a/3. 2629. E=na, n=5a/6. 2630. £E=2a/5, n=2a/5
2631, E=256a/(315), n=2562/(3157). 2633. & =6alL—nt )/, n= 2aln’ —6)n.
2634. IleHTp Macc Jexar Ha OCH CHMMETPHM CeKTOD2 HA PACCTOAEMU %f-"*;““ oT
menTpa xpyra. 2635. £ =5a/6, n=0. 2636, £ = J27ma/8, n=0.

= 2%_o % = A
2638. ¢ - _a.i.e_:ﬁ?, n S%h%%' 2639. &=4a/5, n=4a/5. 2640. 3R/8.
2641. [leETp Mace HAXORUTCS HA OCH CHMMETDHMH Ha paccrosnus R/2 oT ueHTpa.

HV'R”;H” . H/4. 2643. h/3. 2644 (a, +ab+b2)
R+VR™+

2642. H/3,

2645. ﬁ: M-Q’i (M - macea monyoxpyxHocTH). 2646, _QJT):—'%E’-,

2647. 1, = 284%; 1, =16a3(n2—%8). 2648, ab® /3.

2649. 1) ak®/12; 2) ah®/4; 3) ah®/36. 2650. nRr'/8. 2651. nR'/2.

2652. mab® /4 u mba®/4. 2653. nR'H/2 2654. nR'H/10. 2655. 8nR°/15.
2656. 8nab’ /15, roe 2a — BeJIMUMHA OCH, BOKPYT KOTOpOl npc_mcico;m'r BpALeHIe.
2657. nR'H /6. 2658. 56n/15. 2659. 1) I, = n(e“ -1)/8; 2) I, =4n(3-e).

2660. MR?, rme M — macca Boxoso# mopepXHoeTH umnMmapa. 2661. MR®/2.
2662. 2MR?/3. 2663. 9na®/2. 2664. 6n’ab’. 2665. Obrem 3Y2n%a’/8, momepx-
mocTE 642ma?. 2666, O6nem 127z’

2. 2667. Och Bpamenus

L3

. 2
TIOBEpXHOCTE 327°a

'2695. 2,22-10°
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JloJ2KHA OBITh NEpPHeHAUKYNADHA K JWATOHANK KBAXPATA; OCh BPAIIEHNA AQIIKHA
OBITH MepHeHJHKYAApHA K Mexguane. 2668. = 23,7 M.

2669. x, = x, + sin(gn% + !poj e Sill[zLTrl' ¥ ‘Pn)-

2670. o, 2y, by —'ng“) 2671, 2eni

o 3
2672, kmMa / (R'+a2) =kmMcos® ¢ /a®, THe (@ — Yrom MexJAy TNPAMBIMY,

coefHHAIOMUME Touky C ¢ MeHTPOM KOJIbIa M ¢ J1i000f m3 Todex Konbua; kmM /R.

DTS, aEmMiSpr T g . 2674. 2nkmo. 2675*% 2nkmyh|1- =
R® [ N it Jﬁ%iR -r )

= 2nkmyh(l - coscr), THe G — Yrom MeAy oBPasyoleil KOHycA M ero ochio. Boc-

HONB30BATECH permeRmeM sajaun 2673. 2676. 2kmy. 2678%. .’.‘_";_21“%_ Crauamna
!

TONCIATATE CHIY B3aHMOJEHCTBHA dieMeHTa ds MNEPBOTO CTED)KHA CO BTOPHEIM
cTeprxHeM (BOCNONBIOBATHCA peayipraToM zajaum 2670), a sareM HAWTH BCHO CHIV

BaaumopeiicTeus, 2679. g°M* /|6 ( ) 2680. “” -"'d (R" +2Rr +'8r% )

2681. =1,63.10" Jlx. 2682. 3,6825-10° [lx. 2683. ngdR*H*/12, ngdR*H'/4.
Benmuuna paboTel B oTBeTax K 3azazam 2683-2686 moayuuress B IKOYIAX, CCHH

Gpark PACCTOSHME B MeTpAX, a IUoTHOCTh — B Kr/M5, 2684. mgdR'/4~1018 k.
2685. ngdR*H" /6 = 2,68-10° IIxk. 2686. .ftggdumz - 0,4-10° Dk

2687. SlPw’y/6=42 Ix. 2688. ab’dyw’/6 =~ 11,6 IIx. 2689, ah’dw’y/24=0,5 Ix.
2600. hadw’y/60 = 0,15 « ILx. 2691. nR'Ho’y/4. 2692, MR*n*n/3600;
MR*(3n - 8)nn® /3600. 2693. a) ak®/6; 6) B aBa pasa. 2694. a%/2 /2.

H. 2696. 2 gda®. 2697. abgd(h + Lsinc).

2699. a) gd"H'S/2 = 320 ILw; 6) $4SH(1 —d)’ =20 Ihx. 2700. dgnr’.
2701. = 0,206 cm2. 2702. a) = 33,2 ¢; 6) = 64,6 c. 2708. =1 uac 6 muz 53 c.

Y25
2704. 2072 (53 -1).

2705. g’—_,‘—ZJ_i[H+h)3/3—H“3]; npu H =0 @hs“ :2—3@8 h, tAe S — mio-
mans menu. 2706.a) =24 c; 6) =63 c; B) =53 C; T) OPH { — oo,
2707. =384 k. 2708. 1) a) = 71,6 x; 6) =166 Ik; B) =238 Ix; 2) upu Beor-

PAHWYEeHHOM DACIINPEeHHMH rasa pafoTa HeOTPAHWYEHHO YBeJUUMBASTCH.
2709. 1,6-10* . 2710. =82 mur. 2711. Hemuoro Goxeme 5°, 2712. —2

2ameyy

2713. a) 4-107° Tisx; 6) 6-107° k. 2714. 5 cm. 2715, = 946 Ku.
2716, =1092 Ka. 2717, =5110 Ka. 2718. E: /2 . BddexTHBHOE HANpAKEHWUE
nepeMeHHOTo TOKA PAaBHO. E[,/Jz_. 2719. E""“Tcusq; . 2720. =7 muH.

2721. =~ 2915 n. 2722. 8) H, = glueine . 15 on; 6) = 0,125%. 2723. 1/1024 or

Ina-Inbd

TIePROHAYANIBHOTO KoXHYecTRA. 2724, = 249 r. 2725. 8/9 r. 2726. = 37,3 Mu=H.
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K rnaee IX

2727*. § =1- ——], S =1. IlpenctaBuTh KaXKIBIN YieH PAZa B BHAE CyMMbI
AByX caraemuix. 2728. g f_(1_2u+l) s=1. 2729. g :%( _ﬁ), =L
2130, 5, 414+ -2k 54
b s ST
2732 5, bé[%'FHJI(TEJ s=1.2788. 5,=141 L L s_2
2734. g - 1_(n+11}2, S=1. 2735. g _%{1 (2,;11)2} s-1,

2736. §, = arctg=I_, §= —. 2737. Cxoaures. 2738. CxognTes. 2739. PacxomuTes.

2740. Cxopmresa. 2741, Pacxopgurea. 2742, Pacxommrea. 2743. Cxopures.
2744, Pacxopmrcs. 2745. Pacxommrea. 2746. Cxopwres. 2747. CxopxuTes.
2748. Pacxopurca. 2749. Cxommres. 2750. Pacxomurea. 2751. Cxopures.
2752. Cxoamres. 2753. Pacxomures. 2767. Cxomaurca. 2768. Pacxomurcs.
2769. Cxopurca. 2770, Cxogmres. 2771. Cxogurea. 2772. Pacxopgares.
2773, Pacxopmres, 2774. Cxomwmres. 2775. Pacxomurtces. 2776. Pacxoxures.
2777. Pacxogurcs. ‘2778. Cxommres. 2779. Cxopurea. 2780. Pacxoxmres.
2781, Cxopures. 2782, Pacxopures. 2783. Cxopuresa. 2784% Pacxomured. Boe-
II0JIb30BATECA GoPMYI0i

sin%lasin-ziu

sin o + sin 20+, . .+ sin ko =
sin%

HIX HepaBeHCTBOM sinx > 2x/m, ecan 0< x < /2

2790. Cxoinres, Ho nHe abcomorro. 2791, Cxoxures abeomoro. 2792, Cxoxures,
HO He abcomroTHO. 2793. Cxonurca abeomorro. 2794. Cxoanres abcoNIOTHO.

2795. Pacxonurea. 2796. Cxoxures, Ho #e abcomorro. 2797. Cxoaurea abcoXOTHO.
2798. Cxonnresi, HO He abcomoTHO. 2799. Pacxomurea. 2802. -1 <x < 1.

2803. %{x(e‘ 2804. —1<x<1..2305. “1<x<1, 2806. -1<sx<1.
2807. x<-1m x>1. 2808. -1<x<1. 2809. -1 x<1. 2810. x = +1.

2811, TIpu niobom x. 2812. -2 < x < 2. 2813. IIpu mwbom x. 2814, x> 0.
2815. x> 0. 2816. x> 0. 2822. 11 usnenmon. 2823*. BocmonsaosaThCs HEPABEHCT-

oM In(l+o)<a 2825 f(0)=1/9; f(n/2)=-1/101;  f(rn/3)= 44/1001;
7(1)=0,049; 7(~0,2)=0,108. 2827. Linlit _Larcigx. 2828. Larctgx + Linitx,
2829. (x+1)ln(x+1)-x. 2830. 1/2 2331. 0,2. 2832%. In2. Henoxpsosars coor-

HOTIeHHe cgs%(zos-ﬁ-..‘cosin...=ﬂ-%_ 2833%. 7°/12. BocmonbaopaThed (OPMYJIOi
Pl

Sh-2 2884 1) L2+ ) 2 Linf+v2)+ 2] 2835 m2. 2836, 28
n=1

2837. amnbll pAN Helb3A NOWIEHHO AMMHEDEHUHPOBAT: HH B KAKOM HHTEDBAJE.
HeitcTBuTenbHo, OOMIEA WieH pAla NPOU3BOAHLIX HMeeT By Tcos(2mx) Croms
Ob1 Mas1 HU OLLT WHTEepPBAI (a, [3) " rje OBl HA YACJIOBOM OCH OH HU JIeKaj, BCerjaa

BHYTPH Hero HaififyTcs umciaa DHaa k /2”, rge k — uenoe, a N — nocraroudo 6osb-

OTBETHI 391

mioe Tejioe MOJIOMKHTeNbHOe Yueno. Ho npu x =k / 2” PAL IPOH3BOAHBIX PACXOIMT-
cH, TAKX Kaxr AN Becex n > N UIeHBl ero CTAHOBATCH PaBHBIMH 1.

a1 (x=n)*
2838. e e B

w1 2841 (e-1)-E1E,

2842. 1;;[(15_ T SR o 1}MT—5“—U~”~}

2= : way (gt
2843. L3, i(-1) B 1 2
2 (x-2)? w1 g\ n-2 (x=9)22
2844. 1 '(%) e (-}) T
2845. 1+ L + o+ (22" 2; .. 2846. x* + %+‘2—‘:+...+ (;:;! +oos

yon-2
2847, cosa[1 ey SV = A 3

-1
_smo:lr J.f..+L+ r(—l)"“é%)—zwh...J.

n
2848. ¥+ x +'3;‘! 4x AL A28 in R
n+1 4“"11-‘("‘1)
(4n-a)1

2 4
2850. 1n2—3+—--m+ 2851. c(t—52—+%—...).

2849. 1- 4:: |

2pion a,  ogs ——+—-+...

2852, 1-12 o 5

. 2 A
2854. 1+x2—%+l+ 2855. 1-:-2;x:+(—2i+..,+(uJ

i = g

. 2857. 1+ +’ Tt o i)

4 41 2(‘“
2856. 1-x" + = — . +-1)"" = 5 &

(w1

48 12 xﬁ(ml) 3 e 22-1
2858. 1+ S 'z5—+ = e -2859. f - 2:'31 +...+(- 1} m-!-

(Zx n+1 g2n-1 20
2860. |: oAl TR -r( 1) {2_’1)14‘... .
n+l y2in-1) e 7 opx2ntl
2861. 1-<+..+(-1) Er T ) T
2863. In10 + [ﬁ = ;:)3 T 1)'Hl n—"i'—;T+]

2864. x% - £2-+...+(— 1) £ —

2865. 1+] $--5 4.

2866, 2 - z[l(g)" ez Syasl e dyEge +]

3 3*21 3"n1
2867, 1-[Ly® - 1 46, ( q)Hllhec@nod) 3 |
8 322 3%l
2868. x2+llx" TR AMEERL DR T J
2 24 2nl
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2869. 1+2°x+.4n’x" 4., S=12. 2870. 1) -7; 2) 105/16; 3) 101/4!; 4) 8/3.

2871. 1/6. 2872. 1/4. 2873. 1. 2874. 1/2. 2875. 2/3, 2876. 1/3. 2877. 1/60.

2878. -1/10<x<1/10. 2879. -1<x <1 2880. -10<x<10. 2881. =0,

2882. —JE/2<x<~.E/2. 2883. —0 < x <400, 2884, -1/3<x<1/3
2885. -1<x<1, 2886. -1/e<x<l/e. 2887. x=0. 2888, -1<x<1.
2889. -1 /e<x<1/e.

Lottty g0 + 2n-8) y2n-1
2890. x S e ( )n ?—l—((n—l)'l-l;nl‘i’ . (—].SJ.‘Sl).
3 -2n+1
2801, x+Z+ 4L ((1<x<1).
2 _4 2n
2892. x +;—3+...+m+... (-1=x<1).

2893. 4 w2y e ) (oo < x < o). 1/2e.

2894. 1,39, morpemnoers 0,01. 2895. 0,3090, norpemsocts 0,0001. 2896. 2,154,
morpemsoets 0,001, 2897. 7,389. 2898. 1,649. 2899. 0,3679. 2900. 0,7788.
2901. 0,0175. 2902. 1,000. 2903. 0,17365. 2904. 0,9848. 2905. 3,107.
2906. 4,121. 2907. 7,937. 2908. 1,005. 2909. 3,017. 2910. 5,053. 2911, 2,001.

2912. 1,0986. 2913. 0,434294. 2914, 0,6990.

504 i -1
2915. 1+2x+2x,+...-{2+ TR +(n 1)|]x" F...

2916, x-2x"+ 1% (- 1)-"+1[1+12—+ -§-+...+-;—]:c" +.

L2918, — 2155, 2919, x~x® + 22"+,

2917. 1~§+€T-

1
3 41 g2eel
2020. C+x-Zo+...+(-1)" Y

2921. C+ o[- 2o+ e + (1) i

2922, C i—lni I+x+22[+ :—:!+ (Am<x<030<x<+m)_

(o2 < 2 < o).

—oo<x<0 " 0<x<+oo).

2923.0——+ln]1|+ +231 W:Eﬂ—ﬁ (—m<x<.0H0<;‘C<+°°).

2n-1

.3 ‘5 n+l
2024. 2~ +dm— .+ ()T e

2925, x—‘—-+-‘1‘i—...+(—1)"”ﬁ1~.+ . (FL=es=a)

(meo < 2 < tea),

HaTEETe (2n-1)?
2926. x+%-§+ﬁ£§++zﬂ—l((,f:‘ﬁlﬁ; ol L)
2927. x+§s}—§%é{i+...+(-1)"%(rfi’—;§l«§§ (12 xs1).
2928. x+%+5{§—+ +%—+... ((1=x<1).
2029, Lo -4 () Bty (12x21).

2930. 0,3230, morpemmocrs 0,0001. 2981. 0,24488, norpeimsoete  0,00001.
2932. 0,4971, morpemsocrs 0,0001. 2933. 3,518, mnorpemuocts 0,001.
2934. 0,012, norpemroers 0,001. 2935. 21,831. 2936. 0,487. 2937. 0,006.

2938. 0,494. 2940, 3, 141592654

3_ 22 g1 2n-1
2041, x+-2 4% +135x +. +mx + e
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+1

2942%, ]f—)l,, + —;3 —.#(=1)"" L+, Tipencrasuts x* B dopme ¢*'**, pasmomnurs
2° n

B PAJX To cTelleHAM *InX u mpounrerpuposars BHIpakeHus suga x" In" x.

2943, 0,6449, 2944, 0,511, 2945. 1,015. 2946%*. 3,71. BeruucauTs mIoImams mo-
1

cpenctBoM GopMyasl S = 4I V1-x' dx meynoBro, noToMy UTO COOTBETCTBYIOUTHH

pag npu x =1 cxoxamres memmenHo, CieayeT BEIMMCAWTL IIOWIANL CEKTOPA, Orpa-

HHYEHHOTO JAWHHEeH, 0CBK) OpAMHAT M GHCCEeKTPHCOI MEPBOTO KOOPAHHATHOLO YIaa.

3To maet psz 6uicTpo cXonsmuites. 2947, 0,2505. 2048, 3,821, 2949. 0,119. 2950.
1,225. 2951. (0,347; 2,996). 2952. (1,71; 0,94).

K rnaese X

2953. :%{xgykya), 2954. S = %J(x ry+2)xty-2)x-y+z)y+z-x).

2955.
P .0 1 2 3 4 5
0 1 3 7 9 11
1 —2 0 4 6 8
12 =5 -3 =1 1 3 5
3 -8 -6 —4 -2 0 2
4 =11 -9 =7 = -8 =1
5 -14 -12 -10 =8 -6 -4
2056.
v x 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

o | 000 | 010|020 | 030|040 050|060 0,70 | 0,80 | 0,90 | 1,00
01 | 0,10 | 0,14 | 0,22 | 0,32 | 0,41 | 0,51 | 0,61 | 0,71 | 0,81 | 0,90 | 1,00
02 | 020 | 022|028 | 0,36 | 045 00541063]| 073|082 0092]| 1,01
08 | 080 | 032|036 | 042|050 05806707 |085]|095] 1,04
04 | 0,40 | 0,41 | 0,45 | 0,50 | 0,57 | 0,64 | 0,72 | 0,81 | 0,80 | 0,98 | 1,08
0.5 | 0,50 | 0,510 | 0,54 | 0,58 | 0,64 | 0,71 | 0,78 | 0,86 | 0,94 | 1,08 | 1,12
06 | 0,60 | 0,61 | 0,68 [ 0,67 [ 0,72 | 0,78 | 0,85 [ 0,92 | 1,00 | 1,08 | 1,16
0.7 | 0,70 | 0,71 | 0,78 | 0,76 | 0,81 | 0,86 [ 0,92 | 0,99 | 1,06 | 1,14 | 1,22
08 | 0,80 [ 0,81 | 0,82 | 0,85 [ 0,80 | 0,94 | 1,00 | 1,06 | 1,13 | 1,20 | 1,28
09 | 0,90 [ 0,91 | 0,92 | 0,95 [ 0,98 | 1,08 | 1,08 | 1,14 | 1,20 | 1,27 | 1,34

1 |'1,00 | 1,00 [ 1,02 | 1,04 | 1,08 | 1,02 | 1,16 | 1,22 [ 1,28 | 1,84 | 1,41

2957. 1) 9/16; 2) 1; 3) 16; 2; 2. 2958, SLNULWCAL ;1 2959, Bropan

dbynruua uamenderca Opictpee. 2960. ITapaGona Broporo mopaxka; 1) Her; 2) HeT.
2961*. Tlomoxknte m =1/x. 2965, Oyuxuusa me 6yger ogHosEauHoil. 2966, 1) 1;

2) 1; 8) 1/5; 4) me onpenenena; b) 1. 2967. z=(x+y) ¥ +(x+y)'" (x+y>0);
z Gyper paunona.nhaoi’: dyHKUMeH oT ¥ W v, HO He orT w, {, ¥* B y. 2968, z=

= (e +y)f* + (eyf~.
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.rz+y2 +22

2969. u= x”+y2+322- 2yt 422+ 3ty +2)|; u mBaseTca 1e-
4

JI0¥ PAIHOHANEHON (QYHKIMEN! OTHOCHTENBHO § ' 1, X, Y ¥ 2, HO He OTHOCHTEJIBHO

o 1 @, 2970. z= (‘;f:)u +u; u=x*+y%; v=xy, 2071. x=const — mapaBona,
y = const — mapabona, z = const # 0 — rumepGona, z=0 — mapa MPsMBIX,

2972, x=const, y=const — mpamsie, 2 =const# 0 - rpmepbona, z=0 — mapa
npamex. 2973, x=const — papa6ora,
z=const# 0 - xpumas Tperwere mopsaka, 2=0 - pomykybuweckas mapaboxa.
2974, z=const>0- sannme, x =const m y=const — KPHBEIE TPeThEro MOPALKA

(mpg x=0 u 2975. 0<y<2;
d<y-x/2<0. 2976, ¥’ sy<x. 2977 0<y <x3; y<(a-xN3.

=0 - nonykyGuueckme mapaboJibi).

2

2078. (x;a)2+(y~b)3<R2; —o0 < 2 < o0, 2079, (:c—a) +(y—b)2+(zfc)25R2.

2980. x* +y* <4R?. 2981. v = %xy[ZR £y4R% - 2* - y* |} QyHELMH He OXHOZHAY-

Ha. O6nacts onpepeneHust Qyminun *° +y° <4R®; xs0, y>0. 2082, S=uxy
mpu 0<x <1, O0<y<l; 8=2 npu 0<x<1, 1<y; S=y mpu 1sx, 0<sys<l;
S=xy-x-y+2 npmw 122, 1sy=<2, S=x opu 1sx<2, 2<y; S=y upn

2 2
25x, 1Sy<2; S=2 npu 2<x, 25y, 2983 E-+L <1, 2984, y* >4x-8.
a b

2985. Bea nI0CKOCTE, 38 MCKJIIOUEHHeM TOUEK OKPYIKHOCTH X + y2 =R

2986. BuyTpeHHAA YACTh NPABOI'D BEPTHKAJBHOTO VIVA, 00pasoBAHHOrO DHCCERTPH-
caMi KOODIUHATHLIX YIVIOB, BKJIOYAS caMM OHCCEKTDHCEL X+ Yy = 0; x—y20.

2987. To _:ke, uTo B 3anaue 2986, Ho Ges rpanun, 2988. BuyTpeHHAA YacTh IPaBoro
M JIEBOTO BePTHKANBHBIX YIVIOB, 00DA30BAHHBIX MPAMEIME Y=1+x u y=1-x,

BKJIOUAA 9TH NpPAMbe, HO 0e3 TOUKM MX mepecedeHma: l-x<y<l+ix (x > 0),
l+x<y<l—x (x < 0) (npﬂ x =0 GyHKIuA He onpejenena). 2989, YacTs maocko-

CTH, NeXKalas BHYTPM [EepBOTO M TPeThero KOOPAMHATHRIX YIJoB (Gea rpaHum).
2990. BaMKHYTaa 06JacTh, JIEMKANAA MeXAY NOJN0MKATEIEHON NMoJIyocki abeuuce u
napabosolt ¥y =x° (BKmOuAR rpAHMLY); x = 0, ¥y20; x*>y. 2991. Konblo Mex-
ny orcpy}xﬂoc'mmu Z+y'=1 n P®+y® =4, BrAOYAT CcAMH OKDYIKHOCTH!
1<x® +y* <4. 2092, Yacrs miocxocrd, Jexamas BHYTDH mapabonnt yo =dwx,

Mesky TapAGOJIOH B OKPYIKHOCTEIO X- + y* =1, BRuouas Ayry OApaBosibl, KpoMe ee
BePINWHE], W HCKilouasd AYTy okpyHocTh. 2993. YacTs niockocTH, Jexkalllad BHE
OKDYsKHOCTEH PAajMycoB, PABHEIX eJUHHIE, ¢ HeHTPAMH B TOUKAX (-1,0) u (1,0).

Touku OepBRol OKPYIKHOCTH TpHMHAAIexarT objlacTH, TOYKH BTOPOH He NpHHAIIe-
/ 2

skar. 2994, TonbKo TOUKM OKDPYKHOCTH x2+y* = R*. 2095. Bes miockocTs, aa

MCKJIOYeHHeM OPAMEIX X+ Y =n (7 — [POU3BOJBHOE MNeNoe UHCJIO, NOI0XKH-

TelbHOe, OTpUlATeNbHOe HiM Hyns). 2996. BryTpenHocTs Kpyra :1:2+y2 =10x

xoxer, 2n < x* +y* < 2n +1 (n — nenoe uvcno), BKNIOYAA rpanunE. 2997, Ecnu

y=const - kybuueckaa mapabona,
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x20, 10 Zom<y<(2n+ln; ecim %<0, To
(Zn+1)n<y<(2n+2)n (n - nenoe wneo).

2998. x>0; 2mm<y< Z(n + l}n (n — penoe wume-
n0). .2999. OrkpeiTas obiacTh, BAIITPHXOBAHHAR
Ha pucs 70, y>x+1 opm x>0; x<y<x+1 npu
x<0. 3000. Yacte mIockocTH, 3aKMIOYEHHAH

Mexcay nunmeit y=—- u ee acummroToOl, BXIIO-
1+x

uasg rpanuny. 3001, x>0, z>0. 3002,

YacTh MPOCTPAHCTEA, 3AKAIYEHHAS MeXkAy coepa-

mu x4yt +2% =rt

y>0,

Puc. 70

u ' +y* +2° = R*, pymouan

NOBePXHOCTL BHEIIHeH W MCKAOUad MOBEePXHOCTh BEYTpeHHeH cdepsr. 3003. 2.
3004. 0. 3005. 0. 3006. ©ynxuus ge umeer npegena npu *— 0, y— 0. 3007, 0.
3008. 1. 3009. a) y=0 wm y=2" (¢>1), x—0 1o Hmpou3BONLHOMY 3aKOHY;
6) y=x/83, x—0 no npoussonbHOMY saxomy. 3010. Touxa (0, 0); s6rusn sroi

TOYKH (DYHKIOHSA MOKeT NPUHHMATL CKOJb YPOJHO DONBIIME MOJIOMKUTENIhHEIE 3HA-
venud. 3011. Bee Touku ¢ HenouMcneHHBIMM KoopamHatamu. 3012. Ha npsamoit
y = x. 3013. Ha npaMeix x =m, y=n (M ¥ n — nense uncxa). 3014, Ha mapato-
Jie y2 = 2x. 3015. 1) HenpepsIBHA; 2) pasphLisHA; HETPePHIBHA 110 X U Y B OTAENb-
HOCTH; 3) HenpepwiBHA; 4) paspuiBHA; 5) paspeisua; 6) paspeiBua. IlepeiiTm K 1o-
napaeiM Koopauuaram. 3016, OXpy/KHOCTH ¢ NEHTPOM B Hadale KOODAWHAT PAJINY-
COB COOTBETCTBEHHO 1, ﬁ/?., J§ /8, 1/2. 3017. OrpymHOCTH, IPOXOASANHE Uepes
Touky A u B, 3025. TIpamMele THHHH y = ax+ b, TAe a=Inb. 3026. Konuentpuue-
CcKMe ceprl ¢ IEeHTPOM B TOYKe A H paguycamu, pasHEIMHE 1, 2, 3, 4.

3027. 9nauncousl BpamerHnd ¢ GoKycaMu B Toukax A u B:

V=) +(-u) ~(z-a) +(x-2) +(s-4) +(2-2)" = const.

3028, Cdepnr = +y° + 23 = ("";1)2 , e e=¢%. 3029. Ilapabonownasl BpalleHHA

c+1

=2 +y? =cz. 3030. 1) I'I;Iocxoc'ru 2x+3y—z=C; 2) runepbonounbl BPalLNEHHS

wnu Komye 0 +y° - 225 =C. 3032, %g—;’, npu T =7,. 3033. % — CKOPOCTh M3Me-
HeHHs] TeMIepaTyphl B JAHHOHU TouKe; ‘g—z — CKOPOCTh MBMEHEeHWs TeMIIePaTyphl B
JIAHHBI MOMEHT BpPeMeHM IO AnuHe (BAoxb cTep:xHA). 3034. %f—:b ~ CKOpOCTH
H3MeHeHHd ILIOIIAAM B 3aBHCHMMOCTH OT BEICOTHI NPAMOYTOJIBHHKA; ?)—i:h - CKO-

PoCTh H3MEHeHHS NJOIaAH B 3ABHCHMOCTH OT OCHOBAHHA NPAMOYTOJLHHKA.

3036. 221, 'ng =-1 8037. £ =3 -, Z=2'-gy'x.

3038. L -get, Vo gyt +b 3039, 2=Ll_ v dz_u
z o¢ EL T T " R

& =

Qi

]

3040, 2z = x‘+312y2—21y3’ 3z _ y4+3xzy2—2x8y
t ox 2 2
(tz 1) [ +y2)
2
’

3041, £ =30xy ety -y +7), =3y -y +7) b2 - 35°)

&
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| L0 397
9z _ e A az e | 3z AL 3073, & - ye“‘i“’w(l + XY COSTAY ), S T
L W ¥t 2 ZJ_ ff— Sl S22 [P | e ) ( Y cos Ty ).
i | e Je il T 142l
| 8044 - L 2___z 3045 - Ll o Ly ' Sl T g—Z=2 e i A
Fl: x x“+y 2 x7+y (x2+y2)(arctg%] L (x2+y2)[nrc,tg-£] ] ‘ % [li-J:CT-i—y_zjz - [ 2 +y2)
i T & L 2 2
. | 3046, Zoyr, Eoine 3047 Bocl Lo B 3075. 2z P o e
ROR, Px o log TP $ e e
' Ax sz+yz’ B et 3076. g_z=_ I %Z_:_ z_ :
3049, o =2 By woa L ; .‘ e e )
dx (x2+y2 xz_yz oy (x2+y2}1jx2—y2 3077. g_zz y2+2xy Bz _ x?’+2xy
L X 5 » a = .
| 3050, 22 . 2 9z __ o 3051, 2z__l,ww 25 % xly ‘ J:+(xy2+yx-)2 4 Ju(xyhyxzf
| Bx  ysin2z’ Oy y2sin2e ax ¥ Py T2 q " |
il i 32 . : 3078 g—z=—L Heox-y o9y 1 |xy—x-y
il oz 1 gz - T Bu_ AOTE 2V ag+x+ty * Ay 2 N xytary
“:g 30682. AT 5 m 3053. ai = szwz y B; _—vgi’wz : % Y xytxty
) 2
I TR EL e R AU e U s e i L A I B Y it y[1+ te? L) 42 are 3,2.] [1 3y e i
¢ Bx Gk Gy i o
3055, 92 _ ¥ g-ui=|;3 2. ol gwixyg (x2+y2)[I+arctg2%](1+ﬂmt,g%]‘; Y (\12+y2X‘H—arctgz—y—][l-t—nrctgijz
dx 2 » dy x i =
5 4 ] 3080. fu _ _ 4kx ) dky du _ 4kz
2 - £ FmT ey o i Y T
3056, &£ = y*(1+xy) ", g—: —xy(l+xy)y '+ (1 +xy) In (L+ xy). ax (xz+yz+zz]3 3y (xzwzﬂz)a % [xa+yz+zz)3
A z-1 F=1 z K
8057. 42 = ylnr +y)+ =L, Z = elnfe+y)+ 2L A 3081, o 20 o _2G-p)* aw _ () inGey)
22 = yln(s +y)+ 2% 2= xinfeg)+ 25 : % LGB, W)t B R
3058, 22 = ;¥ L ylnx+ 1), &< 0 1, el : 3082, 2% = yz(sinx)" " cosx, g—: = z(siny)* Insinx, 2 = y(sinx)* Insinx.
du _" oo _ Bu 3 du Bw gy i
3089, Sk =wz, 5r=x2, 5= : 3083, =2 - =—I——j,5 rze r:m-
3060. a” gz, Blrys Bopyy, \ ah . uz ”“:
‘ Ay Iz s ! 3084 ¥=(2xy‘ —yzv)tg‘ o, E (Ex U xzv)tg‘ o, a—w—(.?.zv —xyu)tg a,
3061 i*.{ g S Pl kgl ; :
x thyhzz !9y sz+y2+zz } Oz \szmz : %=(222v—xyz)tg3oc, rae o =2y + 2%0% - xyzv.
3062, 2L - 3,2 S B e 2 _oyzig], 2085. 4. 3086, x| _
x* +3y -1, S +8x, 5, =2 6 a_:Lb 8h _L;_Lb _,1_ e
dw dw _ dw _ dw _
3083. £ =y + vz + vy, e =uz+avtox, Srs Ay hyu ko, o= YR X2 Ay, 3087. 1 u —1. 3088. J_/z. 3089. 3/2. 3090. —13/22. 3091. 45°. 3092. 30°.
] 2,2 Sinadealy i 212 4 s L
3064. g_; 2 (31‘2 i yz +22)e (x2+y + ], g_; e (x +y zzl %%: S (xzw + ) | 3093. arctg T 3094, d.z = (y nyz)dx, d z2= (Sxyz _6x2y+ SyS)dy.
3085. E’—“"=29cco:s(;1t:2 +y2+22), a—”=2ycos(x?‘+y2+zz); a—”=2zc:os(x2-7~;;2Jr.'z2). ! 3095. d.z = 'Tzdxz, da—w——ﬂ-«. 3096. dzfy(y—z, d,z :ia_ﬁ)_j_.y_
dx dy dz ) x4y W (xz.;_yz) (x2+y3)
Ju _du_du__ 1 : 2 2
3066. dx dy 0z  x+y+z’ I 3097. dxu :%, dyu— J_TQL?;_:; du,_ —%2&@_8
; ) b +2y" -2 x°42y° 2
3067. 3—§§=%x”2‘1, 3—:=%x”“ i, %ol Lo, [ 3098. 1/270. 3099. = 0,0187. 3100, 97/600.
b2
3101, x 3 Bxy® + 4a’ 2y — Byp? 4948
e ol i
o A ; 1 3102, ZG g0, 2odycyda) gy ) gy, )
3089. 2/5, 1/5. 8070. 0, 1/4. : ; O a)? o (xdy + y dx)eos (xy)-
3071 = 2(c+yf ULt n@rty)], 22 = @e gL n e+ y))- 8106, Ll A gy Agedidi)l gy e de e
. 1+x 1+y x2_y2 1422 y
2 2
b} 3 1 8z __ 3lnx Inx e g o
3072, 2 xmy[p, ]g;] , & ——ylnzy[u 1‘;;] . 8109. »¥(yzdx 4 zxInxdy + xyinzdz). 3110, 0,08. 3111, 0,25¢. 3112, 1/36.
: ; i X 3113. = 7,5. 3114, = 0,005. 3115. = 1,08. 3116. 5. 3117. 1,8 +0,2.
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__ 8pBsinC 8pCsin B
3118. 4730+100. 3119. 2§, = ——— 0 T Tty 3120. Boapacraer co

cropoersio 444 cm?/c. 3121. Ha = 2575 cumb.

3123. dr =2ds+ (-1— = —izT)dp = 0,16- eM, T. e, okolo 1%.
P 2 2p* !

3124, ¢ (cost ~ 67). 3125. sin2t + 2¢¥ +¢'(sint + cost). 3126.

8127, 2 = 8u® sinvcosv (cosv - sinv), £ = u*(sinv + cosv)(1 - 3sinv cosv).
az —2.._ PR W LN G it [ PG, ) (UG L B

3128, In (3u - 2v)+ 2(3u = % (: v) o)
Bu__e® . gy %8 de _ e5(x41) gygq du_ 1

a1 dx  p¥ypt’ d_i‘c;—:e_si— S140: At iritel% it 1+x2

3132, & = (3 —‘is—z—}f;-)secz(& +-22—~ JEJ. 3183, 2% = ¢ sinx.

3134. dz= Lﬂuctg(xy +x+y)+ 11z 41)ds]
(x+ )% (z+y) 1+(xy+x+y)2]

3135 e(xzwz)f(xy) [(y4

:zyz -x'y 2xys)x dy + (x" -yt + 2x3y)y dx].
3 B L gt S
3136. ——21 +yeya£.gj-—.—2y +xe”a£ (ﬂ—xfy.b‘vey)-
[ y2-2s2 ¥ : 224 az
8145, 300" 3146~ L 3147. 3“—”31—” 3148,
3xy® -x v 2= xe¥ +e* ~xe™V Al 2.2 ha
3149, L. 2xte-cossy gygg _ #_ 3151, 3153, L
*  gosxy- ey b (-‘F*‘y)z 1
3154, L. 3155, L=l 3357 u| _4 51! —-4 8158, -1,
=1 *% Iny-1 ax ;fg 3" dx ;:g 3
do . _els 3_ < —x Bz _ %
3161 L --Sx, Z__S g6 ok oM
S § 113 . i PR g el Ship v
3163. 9" 1y+22 ’ Ay xy+z2 2 .r(z-l) v Ay y(z-l)
3167, dz = aanxd:+sm2ydy 3168 x2- . 3169. z= s:cy x3
> all sin 22 b 2= 4

xdx |, ydy ydy
a

3170. z—karctg—- 3171, dz= u 3172. dz =

3173. dz = Jz(xdx - y dy). 3174. 2(x dx +ydy). 3175. 2(xdx + y dy).
3176. dz = e™[(vcosv - usinv)dx + (ucosv +vsinv)dy].

3185 ¥z sxley® 52, 2% +2y? By Lxy

P e e ke -

R T R YR Frrer h e S

3186. 2 PR e i . R

3-12¢2 Y
"1—{3&413 )2

e

TV iy

Sag v

!
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3187.

3188.

3189, °°z _

3190,

3191,

3192,

3193

3196.
3198.

3209,

3219.
3221.

3223.
3225.
3226.

13287

3228,

3229.

3232.

3237.

3240.

3_23_ S g TR, 3%z

B TR Ea N2 idxid)
dx (1_'_12) dy [Hyz)" Xy
3%z 247 3%z 2 3%z ;

= 82 = =

5 =2atco (ax + by), o 26" cos 2 (ax + by), 3 = 2abcos2 (ax + by).
oz _ releyy Bz _ o (1 - xe”)e"”y W, 22 (1 + xe’ ) £ty
2c2 1 ayE Bxay
T S O E 1)
ax2 (x+y)3 3 ayt {“y)a + dxdy (x+y)

InxIn y+1 lnxlny

a%: - ]“y(l“!l"‘l)ein.\tlny Ei. 1nl(ln¥“1!elnxlny
P 2 aray xy

2x? <2 Tt

2%z xy? FYh 2y iz, o 1

2 ¥ J(l-xzyﬂ)a 3 By2 /i \{(l—mzyg)3 { W i V(I*rzyzr .

B o) A U Y R
\‘(a:zuryz-r-zz—ﬁxz)’ ( o )

—x (2sin xy + xy cos xy). 3197, (xzyzzz +8xyz + l)e

e’ 3195, Axb’-x)

et

xyz

mn(n-1)(n-2)p(p-1)x""y" %272 3204. q = -3.
(R
(Y, % arar _L af dx
dly o ZZL(“-"] Doy 5w 2 @f %t ot
dedi ar ax2  Oxdy|’
&) o
dy dxdy ayx

— 2y dx® + 4 (y - x)dx dy + 2x dy®. 3220. —(dx-dy)*/(x-y)".
@xz—ya)dxzwxydxdy+(3y2-.r2)dy2
(242)’

e"’[(y dx +xdy) +2dx dy]. 3224. 2(zdxdy+ydxde+ xdydz).

—cos(2x + y)@dx +dy)®; (2dx+dy)®; 0.

. 8222, 2sin2ydx dy + 2x cos 2y dy’.

—sin(x +y + z)(dx + dy + dz).

4 2 2

c x 22 ) dx? Qxy ¥ 22 dy

-l =+ dx dy + + 5 /

23 |:( anl o2 J a? a’b? ¥ [ c? ‘!:i3
22[xy3d'x2+tr2y +2xye - 3“}dxdy+:: ydy2J

(-x)

2
~31,5dx” + 206 dx dy - 306dy*. 3230. f‘#—f +y. 8231, y" -5y +y.
a? F s Big 742
;ﬁimy. 3233. y - x”. 3234, - 5. 3235. - SR 3236. Go=p.
202 —pp"p” g _32 go08q 2w, 1 9w 10
e -ee P | 3238. -2, 8 et Toa

(p’%+p2)m ;

w”(p) + %w'(p) +kafp). 3241, - 4% o
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K rnase XI

3242, «* +2 ~xy+ b (3x"' = y)+ k (6y2 = x)+ 3ich? - b+ 6yk* + B° + 2°,
8243. Az =15k* —6hk+ B> + h®.
3244, Az =-2h+Th-4h> + dhk + 2k* - 2h® — WPk +
+Shk* + Lk - BR SRR + LR £(1,02; 2,08) = 2,1726.
3245. Ax* + By® + C2% + Dxy + Eyz + Fzx +
+{24x + Dy + Fz)h + (2By + Dx + Ez)k + (2Cz + By + Fx)l +
+ Ah® + BE® + CI* + Dhk + ERL + Fhi.
n ik pifd B
(- 5)+406-9

-2 -2l G-+ (-2

_%I:msﬁcosn(x - -11)3 - SSinﬁcosn(x 7%)2(3] - %)T

3246. -1,

b0 =
0 =

+3C°S§Sin1‘l(x*%)(y -f)z + sinE,cosnfy - %)d]

3247 z=1+(x -1+ (-1 -1)+Lx-1Py-1)+..; 2 ~11021.

2

3248, . [slny+!zsmy+kcosy+-§— h siny+2kkcosy—kgsmy)+

+ ~é—(ha siny + 3h*k cosy — 3hk* siny — &° cosy)]+. e 1TOSTE,
3249. y+xy + 2y -1y0+.. 3250. y+ %(ny - yz) + :s1_|(3"‘2y ~3xy% + 2y3)+...

n+l_, n+l

3251, 1+(x+ y)+"'+ET:ZH_+“'
e RS %(’:3 m 93) i %(x —Y ) (2-:11 (xg’”'l = yz’“’)+... 3aMeTHTh, uUTO
arctg 1:[5:’ = arctg x — arctgy.
3253. [i“’i—}[iﬂ“ 3 5:%:?;”1— 3954, i(.ﬁy)n,xn_”n.
n=1 n=1 n=l mel S n

( 2 )2n+1 ey d At n lmyz’:

fras: 2n+1)! . e E_: ﬁm‘_ Z Fi ”; Z ml 2n )1
n:o m=() =0 =0 n=0

8257. z =1+(x-1)+1(y-1)-L1-1)@E-1)+2@-1F+.

3259. (0,0), (-5/8, o), (-1,2), (-1,-2). 3260. (1/2,-1). 8261. (0,0), (0,a),
(a,0), (a/3,a/3). 8262. (0,0), (0,2b), (a,b), (2a,0), (2a,2b).

3263. (n/6, n/6). 3264. (b/a, c/a). 3265. (-2/3, -2/3). 8268. (2,1,7).

3267, (6.4,10). 3268. A m C — maxcmmymsi, B - MHEHMYyM; B okxpecrmoctd D

[OBEPXHOCTh UMeeT BHI ceAna, BHoab EF GOyHKIHA COXPaHAET TIOCTOAHHOE 3HAYE-
nmne. 3269. (—2., 0), (16/7, 0). KaskJaa Touka ODyler crauuoHapHOW Aast ONHOU H3
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serseft gymkmum. 3270. (1,1), (-1,-1). 3271* (0,0). Yrobu yGeautscs, uTO
HafileHHasg TOYRA eCcTh TOUKA MAKCHMYMS, NOCTATOUHO HDEACTABUTL (DYHKINIO B
suge z=10-(x-y) -2x*-y>. 8272, (2,-2). 3273. (-1,1). 3277. B mouke
(5_ 4) — maxcumym. 3278. B Touxe (0, 0) HeT @KCTpeMyMa. B Touke (1, 1) — MH-

HIMYM.>3279. HanGonsime M HaHMeHLINHe 3HAUEHHA JIGKAT HA TPaHMIle obracTu;
HanGonbINee 3HaueHue z=4 B TOUKaxX (2,0) # (-2,0); HauMeHblIee 3HaUeHHe
z=-4 B TOYKAx (0,2) u (0,L2), CranuoHAPHAS TOUKA (0,[)) He Jaer gKCTpeMy-
ma. 3280. Haumbonrmiee sHaueHme z =17 B TouKe (1,2); HauMeHbIIee 3HAYEHHE

z=-3 B TouKe (1. 0); cranmonapras Toura (4, 6) JIeSKUT BHE BafaHH0l obnacTH.
3281. Haubonblllee 3HAYCHHE z =4 B CTANHOHAPHOH TOYKe (2, 1) (sTa TOuKa ABIA-
erca, TakuM obpa3oM, Toukoil marcumyma). HauMmedninee zHadenue z=-64 =
TOUKE (4, 2) — Ha rpannne. 3282. Hanmenniee sHaueHye GQYHEKUUK z =0 B TOuKe
(0, 0), Hambonsmee amauenne 2z = 3/e B TOUKAX (0, +1). 3283, Zygus— 3v3/2 B
TOUKE (1':/3, 11/3) (makcumym), z - =0 B TOUKe (0, 0) (sa rparnne). 3284. Bee
caaraeMele PaBHEBL Mexay coboii. 3285. Bee MHOMKHTENN PABHEI MeXAy coboil.

n n
Eoxy

Iy
3286. (8/5,16/5). 3287. -ﬁ-+{-+§=3. 3288, x=4l—, y=£L

n
3289. (3,439, 0); (3,_J3._9 ,o). 3200. Ky6. 3291. B Toue (1,1) Muumumym,
z=2. 3292, (2,a) wm (-a,-a), z=

a* (Maxkcumym), (a = a) HIHA (—-a y a),
z= —ﬁ/a (MUEAMYM), (a o aﬁ).

CTallMOHADHEIE  TOUKK X = — % Arctg %,

z=-a’ (vEIMyM). 3293. (7 av2, - a«/E),
z= \/-.‘Z_/a_

y =y Arctg%. 3295. (3,3,8), u=9 (vmnmmym). 3206. Jlse M3 MepeMeHHBIX PaB-

(makcumym). 3294,

HEI Kaknas 2, TpeThs paBHA 1 (MHHUMYM, PaBHEBIH 4); IBe HS IepeMEeHHBIX DABHEI
raxaasg 4/3, tpered paBHa 7/3 (Mmaxcumym, pasasit 112/27). 3297%. Hceeneno-

2.3 2
Ty +25 Fotxy

BaTh HA MUHUMYM (QYHREIIHIO OpH %, + x,+...+x, = A, Boobme cmpa-

5 S
BEAJIMBO COOTHOIMeHMe % > [.’i] , ecan k21 ¥ x>0,
n n

4299,y o= ket Fipppyat S pe bl T e SR o L Tab

- = B e
MEE T poatea+tab bercatab’ ¥ = beractad be+ac+ab

8300. u,, . =1, ., =-1/2. 3301, (21/13,2,63/26). 3302. (3,-1,1).

3303. 0) (-2,0,0); 6) (2,0,0). 3304. Ky6. 3305. Ky6. 3306. Sz, 3307. Eon

R — paguyc OCHOBAHMA manaTK¥M, H — BEICOTA LHIAMHAPWYECKOI YacTH, 7 — BHCOTA
KOHMYECKOH BepXYIIKH, TO MAOJIKHBI HMETh MECTO CJeAYIOLHe COOTHOWEHHA!
R=hy5/2, H=h/2. 3308. Eciu [ — GoKOBAR CTOPOHA TPANENMH, b — OCHOBaHMUe
H 0O — yroJji HaKJIOH& BoxoRoit CTOPOHBI, TO JOJKHBI HMETE MECTO CHeAyIOIIHe cooT-
HOWIeHHA: [ = b = 25/933 , a=n/3, rge A — jgamHas naoulaAb cedenud, Ilpu
TOM OMBIBAEMAaf MOBEPXHOCTE y = 2%/5- JZ = 2.6321/—/;. 3309. Ky6. 3310. CropoHEl

14-1489
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OCHOBAHWS PABHBI KAMAAT 20 + 320, BHCOTa BIBOE MeHbIe: a+%§f;‘$, 3311. o°
(ky6). 8312. HawmeHbmas IIoma[b paBHa 343ab. 3313. (4/.\{5,3/\@)
(-4/45, -3/45). 3314. (-5/9,-1/9). 3315. (3,5). 3316. 5, =2. 3317. Cropo-

HEI TPEYTONbHHUKA J25., 28 u_2J§,3318. Bricota H /3, cropoHBI 0CHOBAHHSA

2a42/8 n 2b42/3, obwem V =8abH/27. 3319. Terpasup. 3320. Hopmans X

3JJIMTICY B MCKOMOIl TOUKe AOMKHA GBITh NEPIeHIMKYJAPHA K JTHHUH, COSQUHHAI-
meit fgaEHBle TOouKHM. 3321. Hopmane DpoBecTH B ToYKe € KOOPJAMHATAME

(taya/@a+b), +bb/(@+b)). 3322. (9,1/8,8/8); (-9,-1/8,-3/8). 3323. 242.
8324, x+y=2; y=x. 3325. x-y+a=0; x+y-8a=0. 3326. x+2y-1=0;
2x-y-2=0. 3327. x—y+2=0; x+y-2=0. 3328. (0,0). 3329. (0, 0).
3330. (0,0). 3331. (a,0). 3332. (0,4), (0,-a), (a,0), (-a,o)_ 3333. (2,0),
(-2,0). 3334. (0,8), (-3,0), (-6,8). 3335. (0, 0) — ABoitnas Touxa.

3336. (0, 0) — usonmMpoBanHas Touka. 3337. (0, 0) — ToYKa NpeKpaIleHus.

3338, kn, k=0, 1, 2,
3340. (0,0)_ 3341. x=-(a), y= f(a)—-af’(a): y= xa,rcsinx+\/1_——x2—.
8342. 16y° + 27« = 0. 3343. y® =dax. 3344. y=x/2 u y=-x/2.

3345. y=-x"/4. 3346. y=0 u 16y==x". 3347. y=x u y =x-4/27. Ilepsas -
TeoMeTpHUecKoe MecTo ocobkix Todek, Bropas — ormbapman. 3348, i? +$y2 =0

., — Touk¥ Bo3ppara. 3339. (z,0) — TouKa Bo3BpPATA.

¥ gt - ;%y“ =0, 8349. 1%/® 4y = g?/® 3350. Yereipe mpaAMBIe xty=+R.
3351. 2by G__z + y2)+ x*=0. 3352. Iapaboma yx +.Jy =+a. 3353. Lluxronna
= %(t __sﬁx t), y= %(1 - cost). 3354. Smmme x? +% = R?. 3355. T'umepbona

xy =2 8357. 9somiora napabons y* = E'%?(x - p)’. 3359, Tunepbons xy=1/2 u

2|r|dir] 6) (ﬁ)z-t—ri" B) rx "‘ r) [ d"&}.

dii? di dt g8

xy=-1/2. 3361. a) 2

2
3362. HUa pasenersa 4L = (1(:).- cruepyer % = ‘i—‘:r + a% = (d‘ + 0 )r =BE)r u
T. & 3363. IOudibepeHnHpys paBeHcTBo r° = const (eM. 2azady 8861), momyuaem

r% — 0. Kacarensnas ¥ ctepudeckoii nuuum (T. e. K JHHHH, DACIOJIOMNEHHOH He

chepe) MePHEHAUKYJIADHA K pajuyey cdepbl, NPOBEJIEHHOMY B TOUKY KACAHHA.
ObpaTHAaA TEOpeMa TaKIKe MMeeT MecTo.

dr _dr .. dir _ d¥r 2 o dr w, d% d3r d*r
3368‘a:’¢u¢'d2_ il i e = +3 (pga+
d'r(r)
dt

(8 cuny pasencrBa r(t)=r(t,)) TuAME maiigercs Touka, B KOTOPOl KacaTenbHAs

8370. Wz pasenctsa a—-==0, rae i, <t<t,, CHAEAyeT, YTO HA BAMKHYTOH

nepUeEAHKYIAPHA K jroGomy HAmeper 2azanHomy Hampaenenmio. 3371. Togorpad
CKOpPOCTH u{a cost, asint, 2bt} — BHUHTOBasg JHHHA; rojorpad VCKOpPeHHHA

w{—a sint, acost,zb} — oKpyskHOCTH. 3372. CrandpHOe yMHOXKeHHe Ha @ H Ha r
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naer a% =0, ré -9, Orcoga ar = const — ypaBHeHHe INIOCKOCTH K r® = const —

d
ypapueHre mapa. McKoMas TPaeKTOPHSA — OKPYIMKHOCTh, TIOCKOCTH KOTOPOH mep-
NeHIHKYIAPHA BekTopy a. 3374, Dmaumc. Cropoers Gyger MakcHMalbHo# B Mo-
MEeHT, KOTAA4 MaTepHambHasd Touka OyneT B KOHIle MAJOH HOTYOCH, ¥ MUENMAIBLHOM,
xorga rouka Oymer B Kokrue Gonbmtofl mosayocu. Yexkopenue 6yAeT MaKcMMATLHBEIM
(MMHUMANLHBIM) B MOMEHT, KOTI& CKODPOCTh BYeT MEHUMANLHON (MaKCHMAILHOM).

3375. KoMMOHEHTEl CKOPOCTH %‘i; p:;_‘f; psln{p%. Vrasanue. Hattty cxanapHble
ar dr dr. ;
npoussepenus Lo ; AL, . drp
3 2
ST, ekl i
x y z- 8 4 2
3376. I=L 2gl - TE, g2, Sty W o
= ;i s T e R
3377, x—av2/2 k: y-av2/2 _ z-k/8, B I
may2 " 8nay2

—av2 a2 kIR VAR
3378, x—6a= 4182 _ 2-T20, 46y 4362 =2706a.

6 36
—-7/2+1 2.
3379, 2=/ _VT==J;J_, xry+e=24d.
z=1_ Y-8 _ 24, ¢ — 82192 =
3380. e e L TR s DI

e St R i =
3381, e == 27x.+28y+42+2—0.

3383, X£oXD _ Yoo _ _Zo%0 Xty =z

20 20 yo-x0' Xotyo 2o

3383. EoX o H i o SESRD ., AED +J !:'0 IEEEZEQ. =0

Vo L aiie et AL Ll alie
3384. , {4372 1/2, &}
8385, 6x -8y-z+3=0; =L ¥l _1. 21 _ 4l 2l
: ;& ¢

3386. f5(x—z,)~aly—y,)=0; TR LIy _Eh, iy yiiy _ ex

3387 Lt E L. 2o Ve aE xe yVe s
X ey V2z 2= 0; e = Tk i A T

3389, xL_¥ _ =-1, el S e T e aS I T e D s
= 5 S 2x-y+8z-5=0; "3 _3_"_1 3x+3y-z-2=0;

2l 2 -2l 8x-11y-9z+1=0.

A= BRI S SR T o S ) (P T = Zeli el
3390 = S _‘?0, x-y=0; et —21 TR 1 A TR T
x+y-2=0
3391, xV2/2 _ y=V2/2 J_f?'-.z._- VBr— oy + 4o =d; N2 _yB2 py

V2 = 2 Na = Sy

-z Yl e

2x+842y+2-5=0, %L%=.y_{§f_°=?z:}2_; ~18x + 3y + 422 +42 = 0.
3392, =L_LB_ 2. 2r48y+62=87; L2 gyyny- 3. =20
IT“=—y:;_3=§; 3x - 6y + 2z = -81.

3393, Hna mobol TOYKM NHHMM YpaBHEHHE CONPHKACAKINEHcA MIOCKOCTH
3x—2y-11=0, T. e. IHHUA OETHKOM JEIKHT B 9TOH NIOCKOCTH.

L4t
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3394. Conpukacaomasncd IJIOCKOCTh OHA H Ta Ke IJA BCeX ToueK JHHAH. e
ypaBHenze 3436. a) 6uyvx - 3(uy + v )y + 22+ [, +1,) (uf," — dug, + ug) =0;
2 'y 2l le ayl ay 6) 3(.7:,",’ ~ yo)x —3Bxo(y + o) +22 + 42, = 0. 7
a a azf=(b by by 3
b b, b Fii £y s 3437, 22(12 o y"' + z‘) = P(xz ol yz) =0, 3438. (I2 - y2 4 zz) = 27axyz

(y,z,._z.y,lz +yn2 4272

(1+y’3 +22 )3

3399. 1, =I"L:f’ B, =.'Jr‘.:§rl;[, v, :ﬁFE:—'[ 3400. 7, =v, xp,; v,=B, Xy B, =1, xv,.

2401. HckoMulil BexTop (0 (eCnM 0OH CYIMIECTBYET) MOJKHO NIPEACTABHTE B BUJIE

3395. ch?¢/sht. 3396. R =42 cosec2t. 3398. , _ 3439. 1) {-2,1}; 2) {mxy — 3%, 52% - 9xy® +4ya},

3440. 1) 6i-4j; 2) 1(2i+j); 3) 2ol
x5 +lg
3441.1) tgo = 0,342, ¢=~18°52'; 2) tgo~4,87, ¢ ~78°24’.

3442, OtpHnaTensHAS NONYOCH J.

= (o, )1, + (v, )v; + (©B; )B:- @) 3443. 1) cosax = 099, a=8°% 2) cosa~-0199, a=101°30".
Wz yenosua safawy caefyeT (IpuHMMAas Bo BHUManue dopmynsl ©pere), 9To 3444. 1) (-1/8,8/4), (7/3,-3/4); 2) TOYKH, Jexamue HA OKPYKHOCTH
OXTy = kv, OXV, = -kt + Th;, 0xB, =-Tv, (2) ¥4y =2/3 347 1) {3x§y§zo » 204020 » :‘gyg}; 2} SN S e P T

R
VMHOMAR 3TH DPABEHCTBA CKANAPHO HA Vi, By, Ty cooTsercrsenHo, HaiieM, 9TO

ot, =T, wv, =0, 0P, =k m, cregosarensso, o="Tr, +kp, Iloxcrasoska B Gopmy-
a8 (2) HOKA3KIBAET, YTO 3TOT BEKTOP YHAOBIETBODAEST YCIOBHIO 3a/aUH. 3451.1) 0; 2) V2/2 3) —4/5; 4) (cosa+sina)/2 8452, /2/3.
3402. 99+ In10 = 101,43. 3403. a.]n(]_-i-JZ-):a]_ntg%_ 3404. Js_(et _1), 3405. 5. . | 3453, 1/2. 3455. 1) 5 2) 98 /13, 3456. ~22. 3459, 1/r°.

pa,zmyc-ﬁenmp. 3450. 1) 2r; 2) 2[5[; 3) 2F’(r3)r; 4) a(br)+ b(ar); 5) axb.

3406. 4a. 3407. zy2. 3408. 51n¥LerVx 3409, 2(1+1m3).
2o K rmase XIil
3410. 8x-8y—z=4; .’E;J.::"':;_lz%; 3411, x+y-2-1=0; 5;—1=-""—]—}—:-’_—"11-.
3 0. M= do. 8481. E = [[1(x,y)do. 3462. T = La? x,y)do.
3412, z+a=0, x=a, y=a. 3413. 17x + 11y + 5z = 60; %@-ﬁ—yﬁ&:-%%l. 0 '[;!Y(x,y) y J} &) . 2 ‘[;[yZY( v)
3414, x—y+2z-L=0; LMo ZRE 3463. Q = (tz—-t,)ﬂc(x, )y (x, y)do. 3464. M = J'j' ¥ (x, v, 2)dv.
. o3 o) o3 2 s
3415, 2,2 e 23 )=efz-22)
TS ( 8 ) ( 3 ) C( 3 ) 3465. E:Hj&(x,y,z)du. 3466. 8n(5—J§)<I<8n(5+J§).
3416. x +11y+5z—1s 0; z-l-l=%=%1 )
iy 8467, 36n <1 <100n, 3468. 2<I<8. 3469, -8<I<2/3
3417. 3x-2y-22+1=0; 1l -1 21 '
=z ' 8470. 0<7<64. 3471. 4<I<36. 3472. 4<I <8[5-242).
= -1 )
3418. 2x+y+112-25=0; 14— =22, ‘ 8473. 4n<I<22n. 3474. 0<J<2nR®. 3475. 24 <1 <72,
2o S8
3419. 5x+4y+2-28=0; £2-L32_ 26 : 8476. 28nV/3 < I <52ny3. 3477. 1. 3478. (c-1). 3479. m/12
8421 x-y+22= L wxyr2e=- Il 8422 xiyrz=Vad 18P+t 3480. Ind. 3481. m%__z._ 3482. 2. 3483. 2. 3484. —1/16.
3424. Bee maoCKoCTH NPOXOAAT Yepes HAYANO KOOPAHHAT. Eardit e iz
%N g 5 z+4)/ 2 2z 1 2
8425. xyx+yoy +22=0a"; E=-b=Z, 3485. J‘ dx j f(x.y)dy. 3486. J'dx If(x, y)dy. 3487. Idx J’ f(x. y)dy.
3426, 2o _Wo _ 5, 5 ), 2lo) _b0k) 2o 3 G2 P fie =T
A g2 CEAT T ayg ~2ab Al ) g e ] 2 44?2
3428. 24%. 3430. 2x+y-2=2. 3434, Ax-2y-82=3. 3488, J’dxj 7 (x, y)dy. 3489. I dx [ f(x,y)dy. 3490. Idx f f(x y)dy.
3435, TapaniensHa mwiockoeru x0y B ToUKAX (0,8.8) u (0,3, -7); mapamnensua 0 z-1 7 2 2 _afa.Z 2
nnockoctn y0z B Toukax (5,8,-2) u (-5, 8, - 2); mapannensRa miocKocrH x02 B 4wl Iz
e 3491 [dx [ f(xy)dy. 3402, _[ dx j £ (x, ) dy.
roukax (0,-2,-2) u (0,8,-2). ° Je=2 2
2-v¥4x- ( x
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3493, jde f e, y)dy + _deﬁrf (x, ¥)dy.
0 0 2 x

1/3 x+3 2/3 x+3 5/8  §5-2z
3494. j dxjfx, )dy + Idrj xudy+_[dx_[ /(e y)dy.
-2/8  1-2x 2/3 x
L 2x 2 2/;
3495. [dx | xydy+_[dxj'fry
0 x/2 1 z/2
2 2 973 1| 2fEw 8 24-4x
3496. I Ifx, )dy + I dx I fla, y)dy + _[ dx If(x,y)dy.
o -aa% 2 oy 9/2  -2/2x
-2 e 3 Nt Yoot
3497. J-dx fley dy+-|.dx J. fley dy+Idx I (x, y)dy.
I 2 it LI i
1 X \II_F i)
3498. [dx [ 7 (x,y)dy. 3499. J'dy [ £ y)ax. 3500. _[dy J' 7, y)dx.
B x2 'E t s rz—yj
z 4-22
3501. | dy | 7 (ey)dx 3502 jdyjf(x y dx+jdyjf x, y)dx.
7z ap 2 /2
4 u/2 [ iz
3508. [dy [7(xy)d +J'dy_[
(1] 0 4 0 ¢
2y 2 2y
3504. 1) J'dyj' f(x, y)dx: 2) Idy [ 7(xy)ds 3) Idy [ ty)ax
v 8/2 .
4 (y+8)/2 (9-y)/2
3505. 1) jdyj'f(x, dx+de J' f (2 y)dz; 2) jdy [ 16 y)ax
0 y/2 2y-3 1 (y+1)/2
8 1+V3+2x-2° T 22y 2
9 [ax [ 1Gy)dy o [ay fo(x,y)dufdy | 1 yyax.
-1 0 I ) 1 Z—W
3506. 1) “a% 2) 9; 3) 1/2 3507. 0; 3508. 33/140. 3509. 9/4. 3510. 2.

3511. n/6. 3512. 4/135. 3513. 4. 3514. 3, 3515. 12-;—. 3516. 2R/3. 3517. 6.

8518, abc(a+b+c)/2. 3519, a®/48. 3520. 2''/110. 3521, 2¢ 5.
3522. L(n2-%). 3523. 1/180. 3524. n%/16-1/2.

2 R n/2 acos@
3525. 1) J-d(pj'f(ocosw,psin(p)pdp; 2) J',fd(p J' f (p cos g, psing)p dp;
ool —n/2 0
b3 bsing nretg 2 Beosqg
3) jd(p If(pcoscp,psm(p)pdp 3526. j do Jf(pcostp,psmq))pdp
0 n/4 deosq

3530.

' 3532,

3534.

\ 3537.

] 3542,

. 3543,
3544.

3545.

3551.

: 3527.

3528. _[ do f f(pcosq, psino)pdp. 3529. j do
0

3548.

3549.

3550,
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m"‘}' bsing n/2 acosg
J' de _[ f(peoso,psinglpdp+ [ do [ fpcosp.psine)pdp.
mtg— o
n/4  secq n/2 2

0 ] V2 secp-ny/4)

/4 a4jcos2¢ n/2 @ gin 2¢
[ do [ flocosepsinolpdp. 3531. [ do [ 7(pcose,psing)pdp.
-n/4 0 0 0

n/2 © m/2  IRsing
Idcp]ifﬁacoscp,psin(p)pdp. 3533. qu) I f (p cos @, p sin)p dp.

6 R
i 9 ¥ = 2ging

%T (o Jodo. 3535.

1]

n(n~2)/8. 3538. R 3539 B (,t_ ) 3540. n°/6.

x=2pcosp, y=28psing; I= Gfdwjf(chosw.iiosimp)odp-
AT (3

iy t:ml3 pain @

x=pcosqy, yz\@psincp: I=J§Id<p f(ocoscp,\fgpsin(p)pdp.
0

x/2 2

x=apcosqy, y:bpsi_n(p: I=Ctb.[ d(p‘[f(\‘fl—pz ]pdp.
(1] 1

0

1 ®3 R
a? /8. 3546. 1/46. 3547. [dz [ do|f(peosq, psing,z)pdp.

0 w4 0
n/2 2cosp 2

jd(p j pdpff(pcosw,p31nm,z)dz
—nj2 0

n/2 ®/2 R

| sin0do | @] £ (pcos psin®, psin@sin®, pcos6)o* dp.
0

0 0

n/4 BRyfcosZe 1132_—92
_[d(p .[ pdp f(PCOS(P, psin (p,z)dz.
~n/4 o 5 R2+p2
zr: R332 ‘!Ra-pz
_[ pdp f(pcoso, psing,z)dz
- S Ry R?—p?
g ®/8

o

UIH J'dtp _[ smede_[f(pcosq)sme psin@sin 6, p cos 0)p*dp +

"‘I“’ 2R cos

bi (p cos (@, psin (p)p dp.

jf 7 (tz ¢)do. 3536. [(1+R]1n(1+Rz) 7.

J‘dq:j' 'sin0do J flo cos @ sin 6, p sin @ sin 6, p cos B)p*dp.

0 n/3
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3552, ma/2 3553, 84®/9. 3554. 4nR°/15. 3555. m/8. 3556. 411(R5—r5)/15.

J2-1 33 e
3557. 2n/3. 3558, n[?Jﬁi +In 2L =33 ks]. 3559. 1862. 3560. _;L[T + hT)

3561. abc/6. 3562. 12. 3563. 1/6. 3564. 781l 3565. 15J6. 3566, 16.

3567. 45. 3568. 131 3569. 161. 8570. arz(%—%). 3571. 22m. 3572. l8pt

3573. 1224—1, 3574, 4352, 3575. 27. 3676. 3/8. 3577. 88/105. 3578. abe/3.

15a

3579. ma®/4. 3580. 2(:;"-—2*"7“]. 3581, 3.-8. 3582* 4e—¢®—1. Teno cum-

MEeTPUUHO OTHOCHTENRHO INIocKocTH ¥ = x. 3583, 2(1':2—35/ 9). 3584. 1/45.

3585. 16/9. 3586. m/4. 3587. 40n. 3588. an. 3589. 57R°/2 3590. 3na®/2.
3591, %as(zﬁa_%)_ 3592. o®/24. 3503. 1_85(%“) 3594. g(g_l)_ 3595. nv/2/24.
3596. n°R%h/16. 3597. 1/2. 3598. 2. 3599. nab. 3600. ab/6. 3601. 16/3.
3602*. 5ma’/8. Tlepefitn k monApHeIM Koopauuatan. 3603. 37n/4. 3604. 2%,
3605. 2/3. 3606. 1/60. 3607. 1/1260. 3608%. 1) a:_’f:; 2) 3;;;', Bocnonszosarhes
pesyibrarom sagadu 3541. 3609. 8. 3610, 7/12. 36?1. 3/85. 3612. 4»(4—3111 3)
3613*%. n/2. Tpoexuns Tema Ha miockoeTs Oxy eerh Kpyr. 3614. n/8. Ileperectn
HAYaJI0 KOOPAUHAT B TOUKY {1/2. 1/2; 0)‘ 3615%, 19n/6 u 157m/2 Ilepeittn x
IATHHAPATECKAM KoopARrHatam. 3616. 5mR°/12. 3617. m/96. 3618. 92nR® /75,
3619%. na®/3. Iepefitn x chepuueckmm kooppuuaram. 8620. «®/360. 3621,
dna®/12. 3622. 4na®/3. 3623. 64na’/105. 3624. n'a®/6. 3625. 21(2- V2 )n/4.
8626. 14. 3627. 86. 3628. 8zn. 3628. 242mp®. 3630% 27R®, IIpoextnposars
1IOBEPXHOCTH HA T0cKoeTh Oyz. 3631, 842ah. 3632, —?—(Jg—l).

3633. zs_n{(l l 32)3’2 L 1}, 3634. (/3 ~1). 3635. 4Tca(a— Vol - R? }
3636. 27%(n - 2). 3637. 2R%(x + 4 - 442).
3638, %{3\/5 V5~ Eina s (V5 5 ,/5)} 3639. 20*/sin 2

2
3640+, %(5_5)33,42.103 xm? Tlepefirn K CcOEPHYECKNM KOOPIMHATAM.

3641. 167a’/3. 3642. 8R*. 3643. ab®/2. 3644. 2R"/3. 3645. zR®. 3646. 94°/4.

3647, Craruyeckuii MoMenT papen ah®/6. 3648. IlenTp Mace TeMKUT Ha Mamoil ocu
HA PacCTOSHUN % ot Gosbmiod ocu (b — Masas mOJIyoCh).

3649. £=(1-Z)(VZ +1), n=1(2-1)+42). 3650. Demrp naco nesur aa 6uc.

sins
CeKTPHCe YIVIA O HA DACCTOSHHH %R—az- oT neHTpa kpyra. 3651. Llemtp macc

84

sin

o

JeMHUT Ha DMCCeKTpHCe < 3 HEod T
KTPHCE YIJIa O HA PACCTOSHUM R oano O LEeHTPA KpyTa.

3652. £=8n/18, 1= 0. 3653. 57R'/4. 3654. 20'/8. 3655. nabla® +b*)/a.
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3656. abla’ +b°)/12 3657, akla® +1237)/48. 3658, 8xR*/2% 3659. ah{i®/7+4?/80)
3662%. Bribparh cucTeMy KOOPAMEAT TAK, UTOBLI HAUAIO KOOPAMHAT COBIANO C
HeHTpOM Macc (PHTYPEI M 0JHA M3 KOOPAHHATHEIX ocelf Oblia TapanienbHoii ocH,
OTHOCHTE/IBHO KOTOPOM HMIIETCA MOMEHT HMHEPIIHH.

3663. a’bc/2, abc/2 u abe’/2. 3664. nRH" /4. 3665. mabc® /4.

3666. £=14/15, 1 =26/15, {=8/3 3667. &=3a/8, n=3b/8, {=3c/5
3668. £=6/5, n=12/5 {=8/5 3669.%=18/7, n=15J6/16, {=12/7.
3670. £=0, n=0, {="5a(6V3 +5)/88.

3671. £=0, n=0, {=3R(+cosa)/8. 3672. =0, n=0, {=9a/20.
3673. E=R/2, n=R/2 (=R/2 3674.t=0, n=0, {=(55+973)/130.
3675, M+ ?)sa, Mlc*+a?)/3, Mla® +62)/3 u e 02+ P2,
3676. TMRY/5. 3677. MU +c*)/5, Ml -at)s, Mla® +0)/5.

3678. M(R*/4+ H?/3) u M(H* +3R*)/12. 3679. IME

3680. LnR’H({BE’ +H?). 3681, LM (B + LH?). 3682, 08 oz,

3683. M (R? +r%)/2. 3684. 4a?/3. 3685. 2nr(R-r). 3686. dyab®/3.

2
3687. 2ny(R® - r?). 3688. ZEL (3R 4 2p?).
mmwa tgz -

3689%. e Ecam 3a ocs Oz npUHATE OCH KOHyCA, & 38 HAYAI0 KOOPAMHAT —
ero BepmuHy, TO ypaBHeHHe komyca Gyger x* +y® -z'tg’a =0, 3690. %T{YRﬁ.
3691. %(13,,/_ _%), 3692% £=0, n=0, &= -E-R, ITepeiiTh K LHUIHHEADHIECKUM
xoopauuaram. 3693, %nﬁﬁ_ CM. yKasaHHe K npeamgymieir samaue. 3694% Brr-
OpaTh cHeTeMy KOODAMHAT Tak, YToOLl HAYANO KOODAMHAT COENAJO C IEHTPOM MAce
Tejla W OJHA M3 KOOPAMHATHEIX oceil GBLIA napajiensHA 0CH, OTHOCHTENBHO KOTO-
poit mimercs MoMenT mHepuud. 3695. EMm/a®, rae M — macca mapa, a B — TpaBH-

TAIKOHHAA TocToOREHAA. 3696%. BocmonnsoBaThCA Pe3y/ILTATOM HpPeABINyINed 3aja-

up, 3697, 1L,
56H

HA OCH CHMMETPHMM NIPAMOYTOJBHMKA, NMepHeHAMKYJISPHOH K cTOpOHe @, Ha pac-
CTOSTHHH 2h/3 OT CTODOHEI, JTeXRalleil Ha moBepxHocTH. Bo Bropom cayuae (cTropoHa
a pacmonoyena Ha raydune /i) paccTosHde NEHTPA JaBjeHHA OT BepXHeH CTOPOHEI

.232_*;3‘2': 2 mpe I=h/sina. (IIpy |>> b TeHTp ZABJIEHUS TOYTH COEB-

magAeT ¢ IeHTPOM HpaMoyronhuuka.) 3700. a) —’}sina: '6) %hsina. 3701. Ilentp

k — rpaBuTanMoHHAA IMocToAHHAS, 3699. [leATp Aasnenna TeXuT

2
NaBJieHNA JeyKUT HA GOoNbLIOH OCH BINUICA HA PACCTOANHH a+ﬂfm OT ee Bepx-

Hero xoHna. 3702%, BeidbpaTh cHcTEMY KOODAHHAT TAE, WTOOLI OJHA M3 KOOPHHHAT-

HEIX [JIOCKOCTEH cOBIaja ¢ IIOCKOCTHI0 IUIACTHHKM M OfHA M3 ocell — ¢ auHMel

nepecedeHHs MOBEPXHOCTH EHMAKOCTH ¢ IIOcKocThio muactuHkH. 3703, Pacxogures.

3704. 2n. 3705. “2, 3706. 4. 3707. 2. 3708. % 3709*, z;f — ITepeiitu k mo-
%l n

AAPHBIM KoopamHaram. 3710%. 1/2. IlepemenuTs NOPANOK HHTETPHPOBAHMA.

3711%. 1/16. Cm. ykasanue Kk npenupayimett sagave. 3712, Cxoguresa. 3713. Pacxo-
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nwrcsa. 3714, Cxopures. 3715. Pacxonutesa. 3716. Her. 3717. 8/15. 3718. n/16.

x : 2
3719*. nn ; BOCIIOJIB30BATHCS HHTerpanom Ilyaccona J-e“’ dx = /2.
0

3720. Pacxommresa. 3721. Cxopumres. 3722. Pacxomures. 3723. %nﬁs(]n R-%).
3724*. 5. (Cm. ykasauue x sagage 3719.) 3725. n/4. 3726. 7 /2.

3727. 2nkm~((R + H~yR?+ H? ) Cuna HampaBleHa To OCH HUIMHAPA, k — rpa-

BHTAIMOHHAA TIOCTOAHHAA. 3728. iﬂﬂﬂ{-(i—ﬁ'), rae | — obpasyiomas KoHyca.
Cmna manpamsena mo ocu Komyca. 3729. a) a=4y, -3y, b=2(Y.~Yo);

6) ._ﬂkRY kM"’ . 3730. Oupepenena BC!D,H,}], KpoMe x =0, 3731. 3x.

3733, L {M"‘*a:, aretg L } 3734, 135

-1}1
e (n>1). 8735, (21!,

-u‘222nl z

3736%*. 14(;'—;"—3). ITpogudihepeHOUPORATE 110 @ U 1O b M PE3YILTATEL CIOMKHTE.
a

3737. In(1+a). 3738, 1in(1+a). 8739. -;-m[w\/uaz).
3740. n(\ll— a —1). 3741. Zin(l+a), ecnn a>0; ~ZIn(l-a), ecnn a<o0.

3742. ﬂ1n1_+_12_ﬁ_£_ 3743. narcsing. 3744. ﬂa.rcsina. 3745. na.

3746%, JT?(Jb_ - -J;) JuddepenuupopaTs no g uiay oo b.

3747%*. arctg - L arctgﬁ- = aretg -‘%‘—‘l Haddepermuposart no b HWin 1o c.
3748. .l.lnz ::: . 8749% nn '”b . HuddepeEnuposats oo ¢ win 1o b.

n/2
3750, "In(1+a) ecnH a>0; -Lln(l a), ecnn a < 0; J--——d:c— Zin2

3751%. In -;% HaTerpuposath mo napamMeTpy 7 B Ipefenax oT O. o B.

3752. yn(b-a). 3758. J' serdr _ [snrdr 5 3755 Zime. 8756, Lt
0

-0 £—=0 =0

3757%, I = 1im[j—ﬁm’idx] - hm[_[ ff"")d j"' (b) dx} limf@dx. One-

HABAEM NocJHe[HHN WHETeTrpan, 2aMeBss f( ) ee Ha}lﬁunbmﬂM M HANMeHBLIIHM 3Ha-

YeHUSIMH B MHTEDBAJE (a.s, be), H NepexoiuM K Ipefeny.

8758. Int. 3759. ;nt. 3760. Linfatt| 3761. apinL. 8762 2in3. Tpercras-

ath
a-b

naq sin®x B BUJe Pa3HOCTM CHEYCOB KDATHEIX YT, CBONHMM 84789y K HpexsiAymmel
(mpm coorBeTcTsylomeM Beifope @ m 'b). 3763%. Ins HOKA3ATENbCTBA MOMKHO HC-
ToJB30BATE ABA MeToza: 1) HHTErDHPOBAHME 1O YACTAM; 2) H3MeHeHWe TMOpAAKA
WHTETPHPOBAHUSA B ABOWHOM MHTETpaye, MOJYUAOIIEMesa MOCAe -HOACTAHOBKH HHTe-

OTBETHI 411

I'pasia BMecTo q.‘)(az), 3764*. Om. ykasanue k sagade 3763. 37656%. Bocnonas2oBaTh-
cs BTOPBEIM METOJOM pelneHHH sajgauu 3763. Ilpu moxasaTelbeTBe BTOPOTO COOTHO-

Hae

sin ax cos (x sin 0)
MeHnA HEOGXOHHMO HCCneoBaTh HHTerpaln -""‘_x—
0

|a]51', Iliia aToro mpeoOpasoBaTh BRIpAMKeHWE, CTOMIIee B YHUCIHTENE, N YUECTh,

dx upu |a|>1 #

foo
qTO _[ﬁ‘ng-’idx :% (umrerpan Hupnxne). 3767+, IlogerasuTs B J€BYI0 HacTh NpPOBE-
0
PfAEMOTO DaBeHCTBA BRIDAYKEHUA IIA y' M y”, nomydaemble nuddepeHIMpOBaHUEM

HHTerpajga y.Io napaMerpy. OzHO M3 MOJIYy4eHHLIX CIIATAEMBIX IPOMHTEIPHPOBATH

mo gactam. 3768+%. Cm. yxasanme K sagave 3767. 3769*% Cwm. ykasaEme K 3axaue
3767.

K rnase Xl

3770, 5 In2. 3771. 24, 3772. (5,/" = ) 3773. 2na®"t,

3774. E{W 3775. 4naya. 3776. fF(ocosw,psimp)Jphp’f dg.

@1

3777%, ma®/2. Tlepeitty K monApHEIM Koopaumaram. 3778. Zan_Z-/&
3779. %[(Rz +4)3’2 _3]_ 3780. 8an’v2/3. 3781. R'V3/32

3782. J‘[(1+2 ) _1} 3783. R2JZ. 3784. .1.{( v 2_(x;+1]3”2},

- 3785. 5a. 3786. "’ + “—barcsuw, rie € ~ OKCIEHTPHCUTET JILINIICA.

3787. ( oy +&;ﬁ),/az + 47 . 3788, (1-¢)\5. 3789. (0, 2a/m, bn/2).
3790. 8""'{- {(21: 1)(2112 + 1)3/2 + 1:|.
3791. I, =1, = (a2/2+ 1;**/3) anta® + 72, I, =a’vinla® + R,

3792. 3nR%. 3793. mp®/4. 3794. 11/3. 3795. R*.

3796. ka(a_+%ln—ﬁ{%], tae c=va® —b%; §=2ka® upu a=0b.

3797. 98p?/81 3798. 8R?. 3799. 4R, 3800. 2Im/a. 3801. 8mIv2 /a.

3803. 2nmla/b®, rtre @ u b — nojyocH annunca. 3804, 2nml/ p.

3805. 2nmIR? /(h2 +Rﬂ)s"2. Tipu R = hy/2. 3806. 3. 3807. ab/2.

3808. -b66/15. 3809. 37%_ 3810. 4n. 3811. 1) 1/3; 2) 1/12; 8) 17/30;
4) -1/20. 3812, Bo Bcex ueThipex ciyuasx MHTerpall paeen 1. 3813. 0.

3814. —2nab. 3815. —4a/3. 3816. na®. 3817. 37RYE /16. 3818. 13.
3819. 0. 3820. 343. 3821. —nR?/4.
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3822, [[(x*+y)dray. 3823, [[G-x)evdray. 3824, mr's2. 3825. 1) o;
D b

2) ~na®/8. 3827. 1/3. 3836+. IlpuMenuts Gopmyny Ipuua x ABYCBA3HOH obma-
CTH, OrPaHWYeHHOH KoHTypoM L M KakoH-THG0 OKPY’RHOCTHIO C HEHTPOM B Hadale
KOOpAWHAT B He NepeceKalomeiics ¢ Konwpom L. 3837. n. 3838. 8. 3839. 4

3840. m%, 3841. R, - r,. 3842. 12 3843. 0. 3844. -9/2

3,8 2
8845, u=Z3 +C. 3846. u=(x2-y2) +C. 3847, u=In|x+y|-L+C
3 T+y

3848 u=v‘x2+y2+1
2 v

+C. 8849, u=1n]x-—y|+:f—y+£;——%+c.

3850. u=x?cosy + y’cosx+C., 3851. u = :y‘zl +y+C.
+X
\ :
3852, y = ( ""'2 +C. 3853. n=1, u= -%111(1:n +y"')+ arctg-i-+ C.
x+y

3864. g=b=-1, u=—"%_4C. 8855, u:lnl;c+y+z[+c.

- - 7 it

3856. u=‘/xz+y3 +2'+C. 3857. arctgxyz +C. 3858. y = 2,

3859, , = ”“”

2.0, 3860. y = e¥/*(x+1)+e¥” —e*. 386L. nab.

3862. 3na’/8. 3863, 6na’. 3864%. 3a%/2, IlepeliTn k mapaMeTpHYecKOMY 3aja-
HUI, TONOMHE y=tr. 3865. 1/60. 3866. 1/210. 3867* 20°. Tonoxuts
y = xtgt. 3868*. 1/80. Honomﬁ’rh y=xt?. 3869. FR. 3870. 1) 4/3; 2) 17/12;
3) 3/2 n1.3871 @) (&2 -42)/2 ©) 0. 3872, 0. 3878, M2t et 1y e
icosqaqauuueh nponopuuoHanbHOCTH. 3874. 0,5kIn2, rue k — xosdduIrenT npo-
nopumonansEocTH. 3876. 4./61. 3877. +/3/120. 3878. nR®/4. 8879. 0.

3880. nR®. 3881. 2nR®/15. 8882. Znarctg L,

3883. 2 [

. 2RR ;. et+R 2
g P ]HPH n#2; = lnc_R npu n =2,

bl = 1
=Ry (c+Rf2
3884, n[R R+1 +ln(R +yYR? +1J].

3885*. n°R3, Bocmonssoparses chepuyecKuMi KOOPAHHATAMY.
3886. 8nR"/3. 3887. 3. 3888. 2nR"/105. 3889. 4mabc/3. 3890. 0. 3891, 1/8.
3892, R*H(2R/3+nH /8). 3893. n/8.
3894, 2_” x—y)dxdy +(y—z)dydz + (z - x)dxdz. 3895. - nR®/8.
S :
af]. St A
3896, Hji'{(x +y+2)dedydz 3897. fym dx dy dz.

3898. 0. 3899. 12rR"° /5.

OTBETbI 4{3

K rnaee XIV

3901, 14y =Cli-x?). 8902 2*+4> =InCx*. 3903. y~¥C +3x- 327,

3904. y=Csinx—a. 3905. Cx=(y-1)/y. 3906. xy1-g* +y1-2* =C.

3907. 1-y* = aresinz+ C. 3908. ¢' = C[1- ™). 3909. 107 +107 = C.

3910. Inltg4|=C-2sinZ. 3911. f-—[n i) —:)
ol J_(l x)+x\[i; tg% ]+x
3912, ¢ = 3913. y=e¢ 2. 3914, y =%,
;;kl 1- x)—xr
3915. cosx = ﬁcosy. 3916. y = lb:bi_ 3917. Tumep6ona xy = 6.

3918. TpakTpuca y = V4—x? +2In

2-—:-:5-} 3919. IlapaGonsr y? = Cx.

3920, y* = Cx. 3921 y = o=)e, 3992, (x—Cf 447 = .
3923, y=Lin|cee~1). 8924, x=yo. 3925. =27 w/c. 3927. 0467 o/

85,2 M. 3928 Ji-d T 3929
A Y « H= _qu : . In

89-6;
8-9,

= T°(2t+ott )

3930%. Ecam ¢ — Bpems, OTCUYHTAHHOE OT HOJYHOUM M BHIPAYKEHHOE B YacaX, TO
*
rudepeEnHANRHOE YDaBHeHHe 3aN8YH HMeeT BHA %:kcmﬂ%’ldn oTCIOAR

160000 ghyyxnus S(t) onpenenena npu 6 < ¢ < 18.

 [pumntca?
3931, x+ctg St = C. 3932, 4y-6x-T=Ce™,
-g—ln(u+2), e u =m.
3934, y-2x=Cx’(y + x). 3935. arctg% e lnCsz +yt. '
3936. Iny|+x/y = C. 3937. x* +y* = Cy. 3938. y = £x21n[Cx].
3939. x* = C? + 2Cy. 3940. o¥/* = Cy. 3941. In|Cx| = —e¥/%,

3933. x+C=2u +%ln[u—1|—

xe'*%" . 3048, (x+y) = Cx% =), 3944, Cx= @%).

garr -g
8945, [t 4 2 = o= "5

3948, yz =:Ht 2\[5-1:. 3949. Ecan %:u' TO lnlxlxjvr—”f::u; (p(u):‘f HUIH

3942, y -
. 3946, ® = y* —x°. 3947, y=—x.
2
5 ‘
(D(£)= £ 3950, x = Ceﬂ“’m. 3951, = Y lnl Cy[, 3952, 4? = 2Cy Airasd,
x 2
8953* Mopmy napabosonga spamenus. Ilyers mioekoers Oxy — MepHARAHRAA
TIIOCKOCTE MOBEPXHOCTH 3epPKANA; B 0TOH ILUIOCKOCTH JNEXMT HMCKOMAS JIMHHE, Aud-

tdhepesnuaneHoe YPABHEeHHE HNONYYHTCH, €CIM NPHPABHAEM TAHTEHCHI YIVIOE IajeHHA
U 0TpakeHuH, BEIDAKEHHBIE Uepesd X, U, y'.
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o 3 :
8054 y=Co™™ + 22— 1. 3955, y =™ (C+2%/2). 3956 y=Catel’ 1 22,
3957, y=(c+C){L+2?). 3958, y=Ce™ + +(cosx + sinzx).

mx

3959. Ecin m # —a, 1o y=Ce™™ + ;": ectd m = -a, 10 Y = (C+x)e™,.

3960. y* -2x=Cy®. 3961. x = Ce’y+y*/2+y/2+1/4.
3962, x = ylny+C/y. 3963. y = e"(ln[x| + x2/2)+ Ce*.
3964, y=Ce ™ + o (x)-1. 3965. y = x/cosx.

3966. y = c-rab=c” 3967, y = (x—1+Inx|).

x+l

3968. x = —tarctg?. 3969.6) o+ p=1. 3971. y=Cx—xln|x142.

2
3972%, y=Cx+ % HupdepernuansHoe ypasEeHNe 3aJa4H |xy Lg xzy'| =a?,

3973%. x=Cyzxd® /y. ,ﬂHli)ﬂ)epe‘i-ILU{aﬂBHoe VPaBHEHWe 3aNaul |y - y? T;‘.I.. =242,
; y

39 4. =k_1 _m . m -kim
4. v k(t oyt )

3975. v = (v, +6)e " +b{ai* 1), e o= it
243

’

1
3976. -0, = e-’“j ¢(t)edr. 3977. 9,03 A.

0
) u
3978, 1= ﬁ’g[mbe'f*“ L4 Rsinwt - aLeoswt]. 3979, x = Ce'™%x
S+l

(1+x2 )3

L. 3982 y=Cx-1,

3980. y= Cx® +1/ x. 3981. =%\/.‘c3 +1+
3983. (1 £t )(1 + y2)= Cx*. 3984, (x+ y)(2x + y) =0,

2

ay?
3985. x =Ce ] 5 ]. 3986. sin{- = Cx. 3987. sin-‘:’? =L ]nl xl = C_-

3988. y=Ce™ +¢* -1. 3989. y(y-2xF =C(y-x)
3990. y=Ce*™¥ —2(1+siny). 3991, 1 - g1+ cew).

3992. y = Ce ™% 4 sinx 1. 3993. y=(C+e*)(1+x)".
3994. 4! = 4xy+ C. 3995, y=Ce* u y=C+x?/2
3996"‘ yz = %sinx + Cz

sin” x

IIpusectn x VPaBHEHHK JIHHEHHOMY OTHOCHTENBHO
ZEyh
3997. a.rctg(x + y) =x+0C. 3999. arctg% + ]n(x"’ + y'-’

4000. y = _;_"lr_; [2 +xv1l - x% +aresin x].

)=%+l112.

1

4001 (1+y)e =22 +1-x 4002 y=5e* ~L{2+2%).

OTBETH 415

2

4004, y = ;—k[e"“c + e'(””c)]. 4005. x° + 4 = Cx., 4008. (y—x) (x +2y)=1.

4007. Iapadonsr y = x+ Cx*. 4008. (2y3 = x"’)s = Cx?,

4009. Hennas nuuus. 4010, y=Cx®.

4011*. Ilyyox mnpaMeIX Y—-Yp=C (x- xo). HuddepennnanbHce ypaBHeHHe
¥=Yo = y'x-x).

4012. OKpY>XHOCTH C HEHTPOM B TOUKe (¥, Uo): x° +y* =2 (xx, + Ulfp).

4013. Jo6as oKpPy» HOCTh ¢ OeHTpoM Ha ocu Oy, Kacaromadnca ocu Ox.

2

4014. Ecim nyTe S, a BpemMa ¢, To S =8, + Ce 2! —:—;t - —;‘—2 , The Sy — Hauanb-
2

HBIA OyTh, & k) B ky — KoadhHIHeHTEl TPONOPIHOHATEHOCTH.
4016. 1) 8/9 obGopora B cexyuay; 2) uepes 6 mun 18 c. 4017. 0,00082 c.

——P-|B‘1':'§‘r l-#l-LtJ
4018*. v =y, (lﬁ'h'f—t)-le 2 Mo ) Ilettersyiomas cuna F pasma d(;:”).
(1]

Jlns pemmesus aToii 3agady ¥ CIEIYIOMUX ABYX HAJAO0 YUECTh, UTO MACca m ABJIdeTcH
IlepeMeHHO BeJIMIHHON, 3aBUCHAINeil OT BpeMeHH f; CKOPOCTh U — HCKOMAH (PyHKIHH.

4019%. v=—-—L_—(M,-mt 1 wm‘zkl . Cm. yKasaHue K pelleHHIO 3afadH
Q Mo e

2m-k

4018.

t
2/3 2/3
4020%. v = LM [ue™""dt, tAe p=M,-mt, k=34 —2?-’32— Cm. yrasanme K
v
0

‘ permennio 3agauu 4018.

4021*%, y=my+ —%—|kye ™ — pe™™'), e t — Bpems, y — KOTHUECTBO BTOPOTO
y 0 kj-kg g y

npoayKTa. Ecnm x — KOJAMYecTRO MepBOro Npoaykra, o0pasoBaBimeecs yepes f enu-
HHUIL BpeMeHH, TO -‘%‘- = k[(m0 - x}‘ Orcroga HaXOAUM X = .t(t). CropocTs i_’f’ obpa-
30BaHMSA BTOPOrO NPOAYKTA NPOTOPIMOHANLHA BeJINYMHE x - .

4022. 2,97 xr conn. MakeuMyM JoCTHUraeTCH npi« t= 33% MWH H paseH 3,68 kr.

4023, 7 =1+(I,-1)e* .

2.2
4024%. , _ Pole™™ *  yre o ths‘ IlpakTiaecku Ba)keH cuydaii, KOTZa O OYeHB
T Po
[ % dx
U]
BenuKko (menrtpudyrn). Bmecro TOro, WTOGHI BEIMMCAATE HHTETPa] B 3HAMeHAaTele

IpH JAHHOM () (0OH He BHIPA’KAETCHA B NEMEHTADHLIX MYHKUIMAX), BEUHCAAIT lim
W—yoo

p (cm. 3apmauy 2439). JluddepeEnmuanbHoe ypaBHEHHE 3a1au¥  MMeeT BHJ
S dp:mzx dm, the dm — macca anementa CD. Jlanee, y =2kp (ofHa M3 dopM
saxona Bofurs—MapuorTa; KoadduuuesT IponopIuoHATLHOCTH 0603HAYeH depea 2k
ANA YOPOIIEeHHA ganucH B janepHeiinem); dm =ySdx = 2kpSdx. B pesyinnrare

[OJNYYUTCH YPABHEHMe ¢ Pasfie/IAOIIAMHCH NepeMeHHEME dp/p = 2ko’x dx. Un-
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M I
r 2.2
TerpMpOBAHUE ero HAET p = Ce’“"“!’zA Nanee, M = Idm = -ZkSIek"’ * dx, orryza

() - o
2.2
Jrin®. Y
maxomurea C. Hmeem pt_ﬂfﬂ__%, HO y, = 2kp, = -ﬁé—_ k= 2;‘;5 H oKoHYA-
245 ] eE g
(1]
2.2
Jon © x
TeNBHO p =2 f i
L2 ?
ff {4 d.'t
0

4025, (x+y-1F =C(c-y+3). 4026, x* -xy+y* +x-y=C,

-2 “ﬂgﬂi

=T =C(y+2).
4029. 4 - x4 (x +1)ln-C-. 4030. y2e¥ /< =, 4081. y =Ligln|Cx].

4027. x—2y+In|x+y|=C. 4028, ¢

4032, x"y* +1=Cy. 4033, cx=1-—=, 4034. (1+Cx)e? =1.

x2 +y=
4035. y* + 2272 + 9y° = C. 4036. ¥ +y* =C(y-1). 4037. y=xtg(x +C).

AR s 2t g ety 080 T et
el B Y= e

4040. ny” = Ce ™™/% + nx~a. 4041, x* = yﬂ(C it yz), 4042, y (1 +1lnx+ Cx)z 1.

=

_ A :
4043. y(x+C)=secx. 4044. yz[_c*'“Lﬂ”g,;] . 4045. y = 21?| cx|.

4046. y* :C€—2u/xF%' 4047. gy 3-2—%). 4048. 1) %+§=1; 2) x%+;%=1'

4049. %:_(pg(p)w 4050. ' - 2%y +y' = €. 4051. x+arctg—=C
4052. xe¥ -y = C. 4053. x¥ = C. 4054. 1,x",+y2 .p%: e,

4055. tg(xy) cosx—cosy = C. 4056. ; (:c +y1)3 +x-dyt=C.

2|

4057. sind —cosE+x-L=(C. 4058. » _% — . Haterpupyomuili MHOMKHTeIb
x y v
,_l(x) =1/x%. 4059*. x* +2x/y = C. Wckars uHTerpHpYIOIUI MHOKHTENs B BHAe

gyswmn u(y). 4060. (x4 y7)es = C. 4061 L 132 _c.

_nc—(u-l}[ P(x)dx

4062. (xsiny +yeosy —siny)e” = C. 4064, =

4065, BeipaxkeHue Yi_‘t:;' HOMKHO GBITH yHKIMeit OT (z + y).

4066. Bripaykenue %% JOMKHO OBITh HYAKIHNEH OT XY.

4067. abx + bzy +a+be=Ce®™ . 4068. b]l;’(lrm) )

y= [ce[m—l)b.r!a e

4069. x® + 2xy —y® —4x + 8y = C. 4070. %+1n|x+y]+3ln|y—x|=

OTBEThI 417

4071, x+y =atg(C+y/a). 4072, y* —3xy = C. 4073. 2* - y* = Cy°.
4074. 3<%y + *y? = C. 4075, y(x2 +1y?)= co®. 4076, nfLry|- 1L =c.

4077, y® -1+ Cxy = 0. 4078. +ln =C.

4079. 3‘/57: Cx® 14 221, 4080. y=sinx+Ccosx.

4081. y=.—2?"

C+e*(cos xtsin2)

4082, tgx-21L _C. 4083, x L

4084, xycosL=C. 4085. siny = x -1+ Ce ™. 4086. y=EEtEer

C+sinx

4087. 1n|Cx|= SR qomb. 4 ye*/¥ =C. 4089. y = x1n|Cx|,

4090. y* - by — axy = C.
4091. OxpyxHOCTE 2% 4 y% - ﬂ(ux +by)=C (k#-1) wa:m  OKPYsKHOCTH

e+l

Py ﬁ__%(axﬁuby)zc (k%l); ecad k= -1 Hau k=1, To NpAMAaA ax + by = C.

ol

4092. Jlorapudmuuecke cnupann o x* + y° = o

4093*, 2 - L“fzi TuddepeHunansaoe ypapHenne sagaun y° = x (x — yy’).
21

4094. I =1t/2. 4095. Bexrop moisa B Kaszoll TOUKe NEPHeHAMKYASDEH K MONAD-
HOMY pajuycy Touku. WHTerpanbHele KpHBhle — ceMeifcTBO KOHIEHTPHYECKHX
OKpYJKHOCTelf ¢ LeHTPOM B HAY4JIe KOOpAWHAT. ¥pasHeHHe cemedcrsa x% +y® =C.
3oxauHEl — ceMelicTBO NPAMEIX, NPOXOAANIUX Yepes HAYAJI0 KOOPAMHAT.

L 4096.1) v’ =) 2 v =10z} B 5 =1k +?)

4097. TIpamsie y = Cx. Peaynerar MoiKeT ObITh BBICKAsaH B (opMe cieaymInei

reoMeTpHYecKol TeopeMbl: ecliH cemelicTso napabol, HMeIOWHX 00myio och H 06-
HIYIO BePIIMHY, Mepecedh MPAMOM, MPOXOffIIeH Yepes BePIIMHY, TO KacaTeNbHbIe K
pasnuMuHBIM mapaboliaM B TOYKAX MepeceueHHda MX C IpaMoil 6yayT Mexmamy coboi
napajienbHbl. .

4099. y' = L4 C; y = ay+bx+C. 4103, y=0,31 npn Ax = 0,05.

4104. y = 1,68 TpA Ax = 0,05.

4105. TouHoe pellleHHe: y = P f(x); 7(0.9)=12244. Tlpubmuxennoe pere-
HUe: f(o,g) =1,1942 , OTHocuTENBHAS NOrPETTHOCTE pasua -2,5%.

4106. Ilpx ToYHOM pemeHMH x = 3(3 = 1) =1,727; YHCIeHHOe MHTETPHPOBAHME NDH
AelleHMH HHTEPBAJIA Ha 4 YacTH JaeT x =1,72.

A i xa 1, LT
4107. y, =1+x+5x +3 x +1.r +mx +63x

4108. -1,28, 4109, y=1+x+x” +22° + Lxts.

4.110. y:]--x-:.%_s‘.?;__F_ﬁ

+...

X
5
S it Ueyity COUR o LN L &
4111, e e A e
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4112, y=1+2x-x"+32° - 2244 4113, y-o0.

-2 3 4
Al14. y=2+ T3+t A5, y=—Fr-fr -5

P oyl e 1B
4118, y=13 )= gh BT (Sl Sl

4117, y=Cx+C%; ocobuit mmrerpan *” +4y=0. 4118. y=Cx -8C%; ocobui
umrerpan 9y £ ZxJ; =0. 4119, y = Cx+1/C; ocobsiii nrTerpan y* = 4x.

4120. ¥ = Cx +V1+C*; ocofrit nurerpan x° +y° =1. -
4121. y = Cx +sin C; ocoBoe pemenne y = x (1— arccos x)+ V1 - x%.

4122, x =Cx —InC; ocoboe pemenme Y =Inx+1. 4123, y= (\/x +1 +C)'; ocoboe

pemernne ¥ = 0. 4124. y = Cx*+1/C; ocobeiit nurerpan y° —4x® = 0.

4125. 2Cx = C* - y*; ocoforo HETerpasa Her.

4126. x=Ce? +2(1-p), y=x(1+p)+ p*; ocoBoro muTerpana mer.

4127. y = Cx—¢°; ocoboe pemenne y = x(lnx - 1).

4128. y = Cx +C + C*: ocoboe pemenne y = —(x + 1)2 /4.

4129. y=Cx + aw; 0coBuIil nHTErpa Jy_“ = \/x_" =a® . 4130, (C-x)y=0C%
ocoGoe pemenne y=4x, 4131, y* —de® =0, 4182, xy =1. 4133. 2y-x* = 0.
4135. PasHoGounan rumepbona 2xy =+a®, rae a® — maomanb TPeyroibHHKA; TDH-
BUAJILHOE DellieHue — JKbasd mpaAMas ceMelicTBa y = +C®x /2420

4136. (y - x - 2a)° = 8ax. 4137. Drtuncs! u TANEPSOTH.

i

c 2.02{1 2] E: lz [pzu)c T
é +P —C.
4138. x = : Ce “V _ ymn x = &

P R ﬁ‘#{p""m}a it #(:%2)3

N XY

2.2
- 4139. yz = Cx "V + %’;—1

4140*. y = cos a(C + %sin2 a), x = sin a@z =C- -;—Sin2 a)‘ B nonygeHHOM IH(DDe-
dy

pPeHUHANBHOM YpapHEeHHH IIOJIOMHTDL e tgo, & 3aTeM BRIDA3HTE T Ye€pes Yy H

mapaMerp o, Haiith dx, saMeHHTh dx depes dy /g W peliTh NOTYYHBHIEECH
Auddepernnaisioe ypaBHEHMe, CYHTAA ¥ dyHknmed ©. 4141, S=at®, toe a -
HEKOTOPAs ONpeje/ieHAAs Koncranta. 4142, x* +y° = 2a% In|Cx|.

4143. y=Ce™*. 4144, y = c(xﬁ + yz). 4145, (xz + yz)2 = C(yz + 20%).

4146. Ecam napameTp mapabos paBeH 2p u IpAMas B3ATA B KAYECTEE OCH OPJMHAT,

’ 3
TO yPABHEHMA TpPaeKTOpWi BymyT y = C+% %. 4147. Tpaxtpucsl. 4148. Orcun-
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TBIBAS Yrojl O B OOHOM M3 ABYX BOSMOJKHLIX HalpaBIeHHIi, TOIyUHMM YpaBHEHEHEe

NE]

ceMercTRa. ar,g—T(x2 +yE)=C. 4149, OTtcuuThiBas yron O B ONHOM M3 ABYX

BOBMOMKHBIX HAaIpaBJeHUM, ITOJNYYHM ypaBHeHHe ceMeicTsa ln(2.r2+.ry+y2)+
+21

+'J6—7ﬂf'ﬂgx—ﬁi= C. 4150% MoxHO NpPHHATH, HAUPHMEp, YTO BETEp AyeT BI0TE
x

ocw Ox, JIMHHA PACHpPOCTpaHeHHUS 3BYKA 10 TMIOCKOCTH Oxy opPTOrOHANBHBIMH Tpa-
2 2

eRTOpHAME - ceMelicTaa oxpymHoctelt (x - at) +y* = (vot)", tme t — Bpems, mpo-

IHefliiee Mmocje BEIXO/A 3BYKOBOH BOJNHBI M3 MCTOYHMKA 3BYKA, & Uy — CKOPOCTH

3BYKA B HENO/BHKHOM Boamyxe. Jlnma moboro duKcuposanuoro ¢ guddepeHIAais-

HOE YpaBHEHME MCKOMBIX OPTOTOHANBHLIX TPaeKTOpul y’ =

COBMECTHOE C
x-at

ypaBHeHHeM ceMelicTBa okpy:HocTell. Mexknouas !, HoayuumM HeKOTOpoe ypABHE-
uue Jlarpamxa. Ero obimee pelerne x =C(cos(+ b)(tgléi)lw, y=Csing (tg %)Ub,
e b= iﬁ , ® — mapamerp.

4151. x = Csint+ R(cost + tsint), y=-Ccost+ R(sint—¢cost).

4152, x=C/cht+a(t-tht), y=Ctht+a/cht.

4153. x = a(cos? + tsint)-cost (at2 /2+ C). y = alsint + tcost)—sint (at2/2 + C).
4154, x = Csint +2tgt, y=tg t - Ccost—2.

4155, .y = x* /6 —sinx + C,x + C,.

4156, y= MU (2 ) £1n(14 ) ac,

4157, y:%[lnx—%}m,ﬂcz. 4158. y =0, x> +C,.

4159, y=Cie" +Cy —x—x*/2. 4160. y=x*/3 +Cix’ +C,.

4161, y = (1+C})infx+C |- Cx + €, 4162 y= (Cx-c2)es/a* 1 c,.
4163. y=L(x+ ) + ;. 4164, y=g4Cx-1) 10

4165, y = ~Lain® v+ (£ -2 1 ¢, 4166, (x+C,) = 46,(y - C,).

4167. y=C;(x+C,)"". 4168, y=Ce*/* + Qe /",

4169. x=14(7 -20 i P v, + 0 4170, y=2 4171, (x4 C,) - P = C,.

T ox+Cy
4172, y = C1e®*. 4173, yeos®(x+C,)=C,. 4174. (x+Cy)lny =x+C,.
4175. Ecnim DpPOMSBONBHAS NOCTOAHHAS, BBOAUMAA TEDPBHIM MHTErPHPOBAHECM,

2
HOJIOMUTETLHA [+ (4 ) 0 y=Ctg(Cx+C,); ecnmu e OHA OTpUNATENLHA

2 2
{—C, ), To y:Cle—Clcth(Clx +C,); ecam €, =0, TO Y=~

L 2CEtg)
y {
y+0 |

e B
x+Cy °

4176. x = C, +cosC, ln|tg% - 4177, Cix+C, =1n
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4178, 222 = ¢, arctg (CIny), €, > 0. 4179. n|C,y| = 2tg(2x + C,).

; -J-C
4180. y :In|x2 +01]+J—_—171—1n hi— +C,, ecnn C, <0, ®

y=1n|xz+CI|+ +C,, ecnu C; > 0.

Zal X
arctg —
Ja Ja
A4181%. Ilocne mopeTaHoBEm Y = p YpPABHEHHe pacHajaeTcA HA JBa, H3 KOTOPBIX
1
ogHo — Tmma Kiepo. Fro obumee pemenme y=C; +Cye ¥ a ocobule permenus

Y= 04 . Hpyroe ypaBrenue y’ =0, 4182, y=Cx (x-C,)+C, u ocoBsle permerns
=X

Cl.tcl
crl

y=x"/3+C. 4183. y* =Cx* +C,. 4184 x=In

Cy-x

4185. = g @+ Cpx+ Cy . 4186, = Cpxt o A187. = Cxe®/”

4 2
4188. In|y+C |+ —2-=x+C,. 4189. y=x"+3x+1. 4190. y=2+In<-.
1 y+e 2

1
4191. y = 2x%2x - 18, 4192, y:ﬁ?. 4193. y—x=21ny|.
x+

4194, y = ¥2x —x2. 4195, y=1te™. 4196, y = ~Infi-xf. 4197, y = (x +1)/x.

2
4198*%. y = x. CzenaTs mojcTaHORKY ¥ = ux. 4199, y=2e 25
4200*. MuddepennualbHoe ypaBHeHHe TUHHH dxf:—-—-—%'—/—;———, rae B — Koadihu-
(Cry)™"" -1

HEeHT NPOTOPIUoHANbHOCTH, Eenn =1, To

y =L [oreees g pleeen)] . chlcizCp), |
201 (]
2
aro — menHas nuaug. Eena p=-1, 10 (x + Cz} +y* = C}; 910 — OKPYIKHOCTE.

Eemi k=2, To (x +C,JF =4C{y—C,); oro — napagona. Eeym k=-2, To

dx = Cry dy; 2710 — muddepeHnraNbAce YPABHCHNS UAKIOUNDI. o \
1-Cyy

4201. /% = C,secx /a+C,). 4202. Cx=y* . 4203. [ensas nuuys.

2 3
4204. = ‘_m.giz 4205, TlapaGona. 4208. § = -5”15[1'(-2;1!11& + C) o ]
mg+hvoy

4207*%, Ilycth och abCiyce HATIPABASHA BEPTUKAALHO BHM3, HAYANO0 KOOPAMHAT — Ha
IOBEPXHOCTH JKMIKOCTH, YDABHCHHE Jy4a y= f(x), Ha raybuAe x HMeeM

sing__ _ mtdm ype - moxasaTelb OpPeTOMIeHHs Ha TuyGmme x, a O — Yrox
sin (o+di n

Me Ay BEDTHEANBIO M KACATENbHON K CBeTOBOMY Jyuy. OdUeBHZIHO, tgo PaBHAeTCS
y’. Us ypasnenna msina = (m+dm)(sin cecosdo + cos eesin do)) pAcKPHIB CKOGRY U

oTOpocHE GecKOHEUHO MAaskie MOPAAKA BHILIE IepBOr0, HOMyYuM mdo=-dmtga, L

orryne 4 = - dy’ - UnTerpupysa 2T0 ypaBHeHHe, HafeM y’ Kak QYHKLOUIO 71,
= FETRE
¥ Ly
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IlopcraBnas BMECTO m ero BHIPAsKeHHe Hepe3 X K HHTETDHPYH BTODHMUHO, NOLYTHM
m 4 Jm? — m sin® o,

4208. y=lenwf;+clx2+czx+03. 4209, yx—%sinzx-yclxz.{.czx.pca_

mohsinag e (mg—my ) r+miyh

peienve y =

e _+C, Thoe m =

4210, _'z—;= BTG: + By (Py — nonuHoM 9-# CTeNEHH OTHOCHTENBHO X C NMPOM3BOJILHEIMU
a
KoapuOHeHTAMH). .
2
4211. y=C Z-+Cx +C, - C}(x +C)In|x + .
4212, y=Ca® + Cpa® + i + Cyx + G,
4213. y=1(c - 2x)*2 + Cx + G, 4214, x= Gy + Coy + C;.
4215, Pelnenus MoMHO 3amHcaTs B TPeX dopmax: y = C, sin (sz +Cy), mmn
y=C sh(Cx+Cy), mm y = C, ch(Cox+C,).
4216, (x+C,)* +(y+C;)° = 2.
4217, y = Cz(xeclx - C—llecl"] +Cy.

2 .3 4 5
e RS s D 3x 14x
4219. 2} y=1+x+ oY D S e U

) (=1 2(e1)t | 8(x-1P
4280 i TS e et

4| x-1)* -1)? 1)t d(x-1)°
4221, y=Z(x-1)+ 21 +LEL_£TL_ bl

UE X8 2x4 320 s xs 2_7:4
4222, y=1l+x+L+25 + 30+, Fenn f(x)-1+x+—§1—+T, TO TpH x=-05

mOJTyHaeTed SHAKOUepPeAYHOUWHHCA YHCIOBOH pAN M SHaueHWe IEPBOTO Ha oTbpO-
LIeHHBIX YieHoB MeHbIe 0,001,

2 3 1) (i} 8
e e 4x" _ ldx 5
4223. y=1 ST T et 4R T T T ATORO

4224, y=o - La® + Lo8 x4+ 0,818; 0,96951.

N
10~ 4400

2 L
4225%, TludbdepeHnuansHoe ypaBHenue sagagn E = [4£2  0@ Vo=@

__"PEQ_
el U N ,

KONHYECTBO BAEKTPUYECTEa, MNPOTeKIlee Yepes LElb 38 NPOMEKYTOK BpeMeHH OT
HAYaJa OIEITA N0 MOMeHTa f. Bripasus @ gepes V (V' — HanHuHOE KOJHYECTEO BOJBI
B COCYAle B MOMEHT {) M ONpe/e/HB M3 ycIOBHI 8ajaun Koa((HIHEHTH, npuaeM K
YDaBHEHHI V'’ +aVV +b=0, Ime a = ﬁ = 0,005, p=%E - 0,00935. Hurerpupya
€r0o NIpH HAYANBHBIX yelnopusax Vg = 1000 cmd, Vj=—kI, = -0,00187 cm3/c, mony-
9HM pAL '
¥ =1000 - 0,00187¢ - 107" [2,91:&3'- 3,64¢" + 38,64t -8,04¢° + 217" -, ]

Pap suaxouepepyomuiics, xoadGunmenTs, HAYMHAA C IDECTOIO, YGEIBAIOT, eTpe-
MACE K HyN0, 9TO yAoGHO Aa BRIYHcHenmit. 4226%. JluddepeHnuansHoe ypasHe-

’Q  dd _k
HHe 3a51avy UMeeT B it S St S LA
azn B L s e

KONUYECTBO f XJIOPHCTOrO BOAOPOAA, He PA3JIosKMBINErocd K MOMEHTY i, mpuBeneM

= g. Baar B KavecTBe MCKOMOH GyHKINEA
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ypaBHeHMe K BHAY yy”+ay +by=0, tHe @=Fk /L=50, b=kE/L=0019L
HHTerpupys 5T0 ypasHeHMe NP HAYANBHBIX YCIOBHAX Y = M, =10, yi=
= —kI, = —0,00381, momyuum pag y = 10— 0,00381¢ + 1072043 -(1,21 o 1,52t+...).
4227, xfy” —6ay’+12y =0, 4228, xy"— (2x+ D)y’ + (x+1)y = 0.

4229, (¢ — 32% + 32 )y~ (¢* - 32+ 3)y" - 3% (1 - x)y’ +3(1- x)y = 0.

4230. y = 3x? - 2%,
4231. a) sin® x / cc»sl2 x # const; 6) y”sin2x -2y cos2x =0,
y} y‘}

1 2
:r)dr

/

= Qe 76y packprBas ompe-

4232%*. 3) Tlo dopmyne OcTporpasicKoro

fenuTens (BPOHCKWAH), MUy — Yi¥s = Ce! Henum obe uwacTH ypaBHEHHA Ha

d (Y2

e ): —%e"f PE)Z orrysa M ceyeT HCKOMOE COOTHONISHE.

yf , TOrga

4233. y = Cxln/HE| - 2C, + Cpx. 4234, y= ¢ BLE ¢, 2082 4235, =P -t

4236%. tby:—mupm P U @ HOMKHBEI GBITH CRABAHEL COOTHOUmIeHWeM '+ 2PQ =0.
Hoperasuts ¥y, =1/y, B dopmyny (BuiTeramyio us GopmMyasl OcTporpaickoro)
sagaun 4232, mosydeHHOE COOTHOUIEHHE TPOAMGDPEPEHITHPORATE TBAKABI H Us ., s

TOACTABHTS B JaHHOe ypaBHeHue.

4237%.  y= Cl(4x3 — Sx) + N1 — 22 (4x2 - 1). IlonaraeM  COIVIACHO  YCJIOBHIO

¥ = Ax® + Bx® + Cx+ D. Tlojcrannas y; B JauHoe ypapHeHHe, TOIYYHM B =0,
D=0, A/C=4/-8, wniu A —4k, C=-3k. CaefosaTensHO, YacTHOe pellcHHE
-Gynéw U= k(tlxa = Bx). B cooTBeTCTBHM €O CBOMCTBOM JIMHEHHOIO YPABHEHUA MOMK-
HO OPHHEATE k=1, Toraa i =dx® - 3x. Buas ogHO wYACTHOE pelileHHe, OOBIYHEIM

OyTeM HaXpAUM BTOPOE M COCTABJIAeM 00Iee pelieHHe.
4238. y=C sinx+C,[1-sinxln|tg(n/4+x/2)|].

4239, y = Cix+02xj ej‘;". 4240. y=Clx+C‘2(x2 Ll),
4241, y=Cix + Cx® + Cpz®. 4242, y = 2° + 2(C, + C, Inlx]).
4243. y=Cie”™ + Cyx—x% —1. 42440 y=Cx® + Gy +1) -
4245, y =2+ 8x + x(Z+ 2arctg x)+ <.

4246, y=-2+2x— 2t 4 X I

4 6 ] 7 8
4247.y:1+2x e 2o p 227 2xT L 627

41 R R 8!
2 4 6 8 28
AZAB L=t s L R e e e
St 3ua Fi o g ap SLo T ) 2™ (2n-1)nt

+

L ollpbatat st sty
4249. y_Cl(1+-§-+ = 12+2—4+...J+C2[x+ G +12+ 30+
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4250. y = Cl[l+—+ ]+C [x—T+§f-0—+ J
4251, y = Cie* + Coe™™ . 4252, y = Ce™ + Cpe ™.
4258, = Ce' 4+ C,. 4264, =PV 4 g i)
4255. y = Cie™ + Cye™*/%. 4256, y = C, cosx + C, sin x.
4257. y = ¢™*(C, cos2x + C, sin 22).
4258. y = ¢*(C 0% + G sinZ). 4259, y = o5(C, + C,x).
4260. x = (C, + Cyt)e™™. 4261. y = (C, + Cyx)e /",
4262. y=de® + 265 4263, y = 307 sinbx. 4264, y = /2 (2 4 x).
4265. y = [1 +(1-m)xle™. 4266. y = cosdx - -;-sin{’:x. i :
4267. Benm £>0, To y= %sin[ﬁ(x ~ x5 )]+ o cosE (& wx,,_)]; it E<0, To

y= —j=[(u Jh +a)e

4268. y=Cie" + Cpe*/?

4270. ymcleﬁx_i_czex +5$i‘l't§t;4’7ec§x'

4271. 4 -

42732.

4278. y = e*(C; cosx + C, sin x)+x+1. 4274, y=Ce® + € 0,2,

e™*(C, cos2x + C, sin 2x) - 3008 2x - 2sin 2.

3% . 2.2 5 11
y= (C,+sz)e +--9x +—27x+27.

4275. y = Cie* +Cpe®* + 7, The § paBHO:

1) Te*; 2) 3xe™; ) & fcosx+Lleing; 4) «° +-5x 42

8) 2 i (9 +3c0s2x ~ sm2x) 9) - 2xe* mﬁe'”‘

10) —cosx——g—-smx+-—cos3x+ =2 gin 8x; 11) wll—ze“—-l-

12

5) ~£erfeosZ + 2sinZ]; 6) LradoLo, M) (Zx + x);

7
20 260 260

4276. y=C, + C,e™/? +§, THe ¥ paBHo:

1) l.1::3
5) eos2,5x + 6in 2,5x — 0,02xe 2% ; 6){ 5x-~—-)cosx (2:1:—

Ty =l-gre

189

3

“E2 g, 2) L e ; 8) Bginx— 2cosx; 4) x+—51n2x

5 25

4277. y = ¢*(C; + Cyx) + 7, The Y pasHo:

1 .1.. 2) .1..9"‘; 3) 3 22, 4) -—cos2x+ 1r+d,

5)

e

=5

2 21

> 8in3x + 6cos3x) w-——(SSinx+ 4cosx);

6) %(3 sinx +4cosx)+ o —L (53in3x - 12 cos 3x);

fFL(x- xo)+(y Jh = ) —Jk_i{x~xo)l THe by = =

x
+e*. 4269, - ¢ cosax + Cysinax +——,
a+

[(6502 + 2650)sin x - (3250x - 400)cosz]; 8) Z(Let”2 — e
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T) 2x% + 4x + 8+ 4x%e% + cos2x; 8) %(x’ez‘ = -é-e‘g");

9) -12-(e" —%e")+;—5(3sinx+4cosx): 10) ¢* —%e"‘ +—11§e

4278. y = C cosx+ Cysinx + 7, Tfe J pasHO:

I-x

1) 2x® - 18x +2; 2) cos3x; 3) -%xsinx; 4) —-;;.'rcosx-e";

6) %(xsinx—-}cos:ix); 6) 9 +4cos2x—0,2cos4x; 7) 0,5chx; 8) 0,5+ 0,1ch2x.

4279, y = ea’“(Cl cos%x +Cy s'm%x) +¥, The Y pasHo:

1) 25 82/5, 9) 15 .. 4 40 R N B R U PR TR TR Tl [y 5 D L
)we 1 )——zlgsmsx-i-—zwcossx, )133 +52x Gee i et dt e

4) —-g-cusxea”ﬁ; 5) —-Ei-':ar:ea‘”"5 cos%x; 6) .0,.5e3’r +1,3.

4280. y =2+ C,cosx+Cy8inx+ cos-xlnltg% ;
4281, y= e"(C‘l +Cx-Inyrz+1+ xarctgx).

4282.1) y=e*(x+C)-[e*+1)In (" +1)+ ¢,

2) y= -;—e"[arcsine’ + e’m+cl]+%d(l— e”)s +Cy3 8) y=Cet —cose” +C,.
4283. y = (1+x)e/2 + 2e7/2,

4284. x =e*(0,16cos3x + 0,288in 8x) + x* + 2,22 + 0,84, 4285, y=e* +x°.

4286, y = e"(e’ —xl-x+ 1). 4287, y = -};-sin2x - %—sin:c — cosx.

4288%, IndbdepeHUMPOBATh YRA3AHHOE BHIPAYKEHHE WIS Y ABAXK/BI; TMOACTABUTL Y,
Yy’ ¥ y” B HaHHOe ypaBHeHMe; BO BCeX TPeX CIyHYafxX HOJNY4HTCH TOMKIECTBO.

4289. y = 2°(C, + c,,-a‘). 4280. y = £ + C, cosIn|#|+ C, sinln|x|.
4201. y = x[Cl +CyInl| + lnzlx”. 4292, y = xln|x|+ Cyx + Cpx* + 2°.

2
g __coswit + 22 rae’ K =

P2 T

4293. Ecmm ;1;2:033. To Y = Ccoskt+ Cysinki+

1 R o S [ e e -ht & _ew® 2 _
= w®. Ecnn —g <%, T0 y=Ce" +Che szrmzc:c»r:wmt 0 Tae k=

=o' --L. 4204, 5= 14! +e7¥).
me 5
4205, 5= ¢™*[10c0s 0,245¢ + 8,165in 0,245¢]; o, = 7,07 om.
4208. 4 - fﬁ;-"- o [dmin ‘;‘_’f") . 4207, 5 = e *%[2.005156,6¢ + 0,00313sin156,6¢].

4298%, k= 33-;— r/eMm= 33-;—- g+107° H/em; ¢ = 0,38 ¢; BHICOTA HOIPYIKEHHOI YACTH Uyp-
GapunKa x=5 [3+cos 8,161‘]. Ilpu cocTaBaeHHM ypaBHeRHa cauTaTh g=1000 cm/c2.
4299*, r = ﬂ.} (e‘”’ +e ™ ) Bee npomcxomuT Tak, Kak GynTo TpPyOKa HENONBHHA, HO

HA [Iapux jeiicTByeT cMJiia, paBHas mw’r (r — paccroAHue OT OCH BPALIEHUH IO
MIAPHKA).

OTBEThI 425

k-mcu2

r"‘”(“%‘z): eenu k< mo’, 10 r=—2 [mw“ch[t,{mz‘i]‘k].
: mw* -k L

4301. y = C, cos8x + C, sinB8x + G\

4300. Ecmu k> me®, o r=—20 [k - mw® cos(t % - )]. ecnu k=mo*, To

4302. y = Cye™ +Ce ™™ + Cye®™ + Cpe*,
4303. y = (C, + Cyx)e™ +(C; + C,x)e >,
4304. y = C1e™ + Cye™ + C; c082x + C, sin 2.
4305. y=Ce + e & Oyt

4508. y = Cie® + Cyxe” + e

4307. y = + Cyx + Cye™ + Cyxe ™.

4308. y = Cie” + Cie™ + Cox"® + Q" 4. .4C,_ e + (80

4309. y=e‘f‘f£(c cos~=+ C s‘n~”—]+ ”""E[C B in %
LA i S s stee sCOSJE+C.,st5.

4310. y = (Cl +Cox + C;,xZ]cés-’E“- + (04 + Cyx + Caxz}sin%-f Crx +Cy .
4311. y=e*(C, + Cyx + Cyat. 12 ). 4312, y =1+ cosx.

4313. y=e" +cosx -2, 4314, y = (C, + Cyx)e* + Cye™ —x - 4.

4315, y = (C, + Cyx)e” + Cpe™ + [¢? 4 - 1),

4816. y = (C, + Cyx)cos2x + (C, + C,x)sin 2% + oS X,

4317. y = (C, + Cyx)cosax + (C; + C,x)sinax — ’528‘2%.

4318, y = 2-x® —12% + Cix® + Cyx + €y + Cycosx + Cy sin x.

4319. y = Ce* + Coe™ + Cysinx + C, cosx+—’-°-3§-ke"‘ = %xsmx.

4320. y = (Cl +Cox + xz)e" + (Ca +Cx + x”)e'ﬁ’ +sinx + cosx.

4321. y=4-3¢* +¢%%, 4322, y=c¢" +x°.

4323. y=x (Cl +CyIn x|+ Cy lnzleJ.

4324.1. x = ¢™%(C; cost +Cysint), y=e¥[(Cy +C;)oost+(C, - ¢,)sint].
4324.2. x=Ce’ +Cpe™, y=-Cpe' +3C,e™.

4324.3. » = e‘(C1 c0s 3t + C, sin 3t), (i e'(l'}‘l sin 3¢ —‘C2 cos3t).

4324.4. x=Ce' + Cye™ + Ce™, y=Cpe' -3C,e™", 2= Cie’ +Cye™ - 5Ce™ .
43245, x=C, +3C,e™, y=-2Ce* +Cge™, 2=C, +Coe® ~2C,e".
4324.6. x = Cre' + Cpe™ + Cye™, = (et - 2C,6% + Cye™

2 =-C,e' —8C,e™ +3C,e™ .
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4324.7. x = Cie® +e¥(Cycont + Cysint), y= e*"[(c2 +Cy)cost +(C5 — Cz)sint],

z=Cpe* + e [(202 - C;)cost'+ (e, + 2C,)sin t].

43825. x=C' + Coe’ +tsht, y=Ce' —Cpe™ +sht+tcht.

s LSRR e

= = -2 *Le ~dt e o
4326, x=Cie ™ + Ce™ + et 1 de™, y=1Ce™ - e t3ge 55

4327, z=Cyy, zy° ——g-xz =I@H

Cg

x+-JJc2+Ci ’

Cy

[ 2
——2 _ z=4C +x*In
x+J12+01

4329, y/x =C,, x2+y2+22=(','3,

4330, > +yt+ 28 =Cy, z2=Cpy.

4331. y* -2 =0y, yz-yt-x=0,.

4332, x=Cie™ +Ce™, y=Ce" +3C, e + cost.

4328. y = yC, + 2" /In

4388. x=Ce" + Cye” * 4+ Cycost+ Cysint, y= Ce +C2 .Cscost—C‘sint.

4334. 3:=C,+C,t+cstz—-é-z3+g )
y=C, - (C+2C)t - 1(C, - 1) - 3Ct® Lt
4335, x+y+2=C,, ¥ +y’ +2° =Cs.

4336, 2= z-y, y-20)' =(-v)"

4337. x =1/3, y=-t/3.
-2t 1t 1 2

= = -t in_ S ik
4338, =Lt 4 detale™, y= dot s del o det rmon el hipe

4339. x=-¢", y=e", z=0.

C1x2-Cy 0;x2+Cy

4340. Jlgppn yy =——5—— M Y3 = —— 5= TIpu aafaHHLIX HAYATBHBIX VCIOBHAX

3-—:2 2 3+x®
TOTyqaoTed THIepGoastl ¥y = 5 Yo = "5

4341, y=¢€*

. zln
4342. Tlnockas NUAKA x—y +2 =0, x=izv";|'

(=) - cos )

4344. x:lOcth—fgcosltit-rng%, y= 10ch2r1- cosl4t———. 31ecs x — OyTh

4343, x=%[gtz+ —-J—[gt2+£0+l] +(f —lo)eos2rl.

fomee TAMEIOro MAapuKa, a i — GoJjiee Jerkoro.

2
2 —Rat \" _ it ’ ok _ @-Bg
4345. A_k;;:l {1"‘[; iéﬂ-kt]}’ B=0‘f;+geam- TAe o= Bcz,'*— le. BﬁlJH-_—BU'
+pe e

dN _
4346%*, Ecan T — xkonudecTBO sf4, TO l = aN - bNT, %:ajv H E——O B MO-

MeHT, Korja N = M.
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uS]H':'z
4347, hlzﬂ‘zi:—"zﬂz*-.?ﬁsz (H,-H,)e %,
py o SiHLtSHY | S (g gy ;‘*52
2 51 +82 Sl+32 =

4348. 1) 6-6, + 0,002 (92 - eg) - 0,00008 2212, ga 53°;

RoT?’
2
2) 0-8, +0,002(6? - 02) = —SEZ_. (2007 - sin 200m); ma 76,
‘ 1Ry 107

4349. 1) 445°; 2) 46.2°.
4350. '

x 1,00 1,05 1,10 1,15 1,20 1,25

¥ 1,000 | 1,000 |o0097 | o992 |o098:s |oe7s

x 1,30 1,36 1,40 1,45 1,50

y 0,959 0,942 0,923 0,901 0,876

4351. y| _ = 3,43656...

151 Ya LE] Ya s

2,6 3,16667 3,37500 3,42500 8,43472

Y5 OaeT OTHOCUTENBHYIO IoTpemAocTh mopsaaka 0,1% .
4352. 0,46128; To »xe gaer popmyna Crmucora pu 2n = 10. Bee 3HaKu BepHBIE.

: L .r 2x x5 i 16x°
4363, y, =1l+x++ 2 +—£‘—w 4 Bx” 12 o

+ ®mT. O} y4(0,3)= 1,543;

5

fl)=1+x +”T+-g-'—+—12—+—1-1250—- Zi’; + u 1.5 f(0,3)=1,545. Ilorpemmsocts
meHee 0,2%. 4354. 0,808. 4355*. 1,001624. Peayarrar nonyuaercs scero GricTpee,
€C/IM MCKOMYIO (hYHKIIHIO MCKATh CPA3Y B BHUE CTEeNCHHOTO pHAA. j
4356*. 1,0244, Cm. yxasanue K NpeauIAyINeH 3anade.

4 e 2:5-....(3n-1) _3n+1 %
4357. U= I+—x +T‘L’ o +_(3T£ﬁl_x iy

K rnmase XV

k =0,2297.

4358, sin* x = -L + LL[COS 2kx - Chyco8(2k —2)x +

2k-1
+C2, cos(2k—4)x —..+ (- 1) ! coszx];'
' _
sin*l y ﬁ;—;Hsin (2 +1)x — Clyy sin 2k~ 1)x +

+Chyy SN2 =) —. .+ (-1, sinx];
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cos? x = ?%;- + -2-2——15:]—[0032]!1' +Cyy co8(2k - 2)x +

+Ch cos(2k—4)x +...+ C5 " cos Zx]:
cog?*ly = ;g;[cos (2k +1)x + Chpey cos(2E~1)x +

+Cp,. c08(2k - 8)x +...+ C},,, cos x].
4860. cosnx = cos” x ~ C: cos” * xsin® x + Cj cos”™* xsin® x... Tak Kak sinx BXOJHT
TONBKO B HETHHIX CTeNEHAX, TO COSNX MOKHO DAIHOHANBHO BHIPASHTH UEPE3 cosx.

4363. 1) @—v-z—’l n (p-—v21, rae v=0, 1,2, .. n; 2) lp—v—, rae v=1,

2, ..., n~1 npH n AeverHOM u v=1, 2, ..., 7 TIpA 1 YeTHOM, B @ = (2v~-1)-Z -, rze

2z
v=1, 2, ..., n+l. 4365%. BaMeTHTsH, YTO Jcb,,(@)d(p =0. 4366. [la.

=

4371. a) bl zbz Hbs =,50 B @ =aa=f15=...=0;

6) gy =a,=a;=...50 B by =b = b; =...= 0.
4372. izm 4373. Z““‘Z“" 4374, x= 22(— )"_lm (—n<x<n)

n=
—x _ Vainnz (0<x<2n). 4375 2 cslnil)
:S:,: I ( ) * ; (2n+l)2_

4376.1) 2 4 4= 3 (- 1) smax; 2) 4ﬂ”+42-°£u~ 4}y sz g _ 2

n=1 n=1
2 2
8, =%, Sa :-’-‘g—
471, 23 1)*“{« +_[(_1) _1]}51“ 4878. 3 (- 1 (12 - 2 sinna,
n=1 n=1
4379, 2_'_429111;?31)1: 4380. .2h|:1 +2llnnk cosnx}
n=1
" i n+l
4381, 2|1, V' (sinmk)? 4382, L-4L
4383. 2271 l+ N cosnx _ msinnx =1
% 2 ey 1+n2 11-112
S0 e 1 ‘_l bl —I)"m&ﬂ-
4384, S i) T
n=1
AL < (—l)"‘lnuin-&_
‘”‘(e = )?:.:l e

= shl[1+ 23 1)”M”~I].

2.2
n=1 %

4385, 2sinm S dsosy o gcusdr
2L 22 g%

OTBEThHI 429

4386. ‘),slnm( sinx _ 2sin2r  3sindr _
T l_az 22_02 32—32

4a | cosx i cos3x 4 €Os 5x
% a?-1  o?-3%2  o2-5%
dal 1 L cos2x 3 cosdx

[2:12 (e ag a®—42

-1-:[ (@ geTHOE);
4387. sinax =

+.. ] (a HeueTHOE).
(_i sin x 8sin3x |, 5sin5x
= Lz_lz s 0?2 i T +. ] (a weTHOE);

_ 4| 2sin2x | 4sindx |, 6sinbx
a?-22 a?-42 = g2 g2

4388. cosax =«

(a HeweTHOE).

4389, 2shan Z (_ 1)"'1 L cinnx
LS a®in
n=l
4390. sba Poomns |, 2 1-(-1)" eh=
1+ 22 1 E—nsmnx
= 1+n? STy
- 27n 2nn
o [ sin28R 3!1 cos 280
4391, fx)=1+2 Ll 3 ) |cos2muz -
3 =n n Drne 3
n=l
2 5 ws—z’;x 4’;’ ng cosZEE  gopdRX oo BRE
= i + - T==0 3 + 3 + 3 L
g e 2 3 i 2 2
i BT
4392+, f(x)=2+ 23 8 ( 2 onz)=
- 3 o : n2 cos L 3 Sln nx — sin 2- 3 L oos 2nx
n, 343 (sm 2x _ sindx | sin8x  sinl0x
=L 420 —sindr , sinBx _sinl0x , |-
6 T 12 22 42 52

ottt uoszzx 4 cosdx , cos8x . cosllx |
1 22 42 52
BocnonsgoBaThes peaynsTaToM sasaun 4368,

4393*. 1) f(x) (slncltzsmx 3 shS::inSx_i'“.J;

“(7‘ 0‘)_ 1 1-cos2no = ‘1(7' "1) 2 ( sin® deos2x , sin® 2ctcosdx
2) f( )= = Zn—cosm:x i ———l—é-—-—-—+~—2§-—+... :

n=1

BocnonpzoBaThes pesyiabtaToM sajaum 4371,

4304, 8% sn(n-l)x,

e e

n=1

4395. £t ~483 (1) =22, 5) n'
n=1

A396%. 1:— E sinnr (cm aafaay 4374).

=L
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4397*, = E(_ 1)”71 n-l sinnx (CM. zamauy 4374).

J

i [ B
4308%, =) st 2—"2;—1)003113;_ IpoguddepeHIHPOBATE DAL H BOCIOJBI0-
1

4 12 s (n %
2 2
BATECSA pemtenyeM z2azaun 4374 u TeMm, 4TO E% = “T {em. samauy 4376).
n=1 s
Sl 2 o sinai
4399. L 4 E_IE jeogx+ ¥y ——Ewcosny (— Lax< 1); BOCTIOMB30BATHCS
a0 g 8 ol n3(n2-1} ; 2 2

it

32

indz
Sl]’l2

= i
-1

pazonm £ - N cosnx (cm. aapauy 4380 npu k=7 ) u tem, uto Z————{ )3 =
n
=1

n

(cm. zagagy 4394).
4400. 7(x) =~ 27,8 +6,5¢co5 x — 0,15in x — 3,2 cos 2 + 0,1'sin 2x;

fy(x) = 0,24 + 0,55 cos x + 0,25 5in x — 0,08 cos 2x — 0,18 sin 2:c;

fs(x) =012 +1,32cos x 4+ 0,28sinx — 0,07 cos 2x + 0,46 sin 2x.

K rnaese XVI

4401. Ilpamsble, napaniensusle Bextopy Ala, b, c}: 2t AL Esl = %
a

4402, ORpy)RHOCTH ¢ LeHTPOM B Hauajie KoopauHar: x° + y? = R2.

4403. BuAToBrle AMHWHE ¢ maroM 2mA/(), PpACIONOMKEHHbIe HA HHAMHADAX, OCH
KOTOPBIX COBUANAKIT € OCBIO 2! ¥ = Rcos (wt + u), ¥ = Rsin (wt + oc), z=ht vizg,
rae R, 0 u zg — npousBoiakHEIE nocToAHHBE, 4404, 1) OrpyRHOCTH, 00pa3oBaHHEIE
nepecedeHneM cep ¢ NEeHTDOM B Havaje KOCDAHHAT M IJIOCKOCTeH, TapaiielbHBIX
BuccekTopHOi miockoeT ¥ —2z=0: x4+t + 22 =R:, y—-2+C=0, rne Ru C —

TPOM3BOJIbHEIE NMOCTOSAHAREIE, 2) OKpysKHOCTH, 00pas0BAHHEIE lLicpecedeHHeM ciep ¢
OeHTPOM B Hadajle KOODAWHAT H IDIOCKOCTEH, OTCEXANIHX HA 0CAX KOODAHHAT

OTpeaKw, paBHEIE T0 BeNMuWHe W mo B8HaKy: x* +y*+z°=R*, x+y+z=0C
8) Jlunun mepeceuenna chep x* +y® +2° = R* W runepboIHYECKUX napaﬁénon,D;OB
2y =Cax.

4405, divA =3, rotA=0.

4406. divA=0, rotA=2[y-2)i+(z-x)j+(x-y)k].

4407, div A = 6xyz, rot A= x(z‘ - yz)i+ y(:rc2 - z?‘)j 2z (yz - xz)k.

4408, divA =6, rotA=0. 4409. divA =0, rotA=0.

4410. div A = k/r®, rie b — Kos(h@UIHEHT MPONOPIHOHATBHOCTH, I' — PACCTOHHIE
OT TOYKH IPUJIOKEHUS CHIBI [0 HAYANA KOOPAWHAT, rot. 4 = 0.

4411, divA =0, rotA=0.

4412, divA =0, rotd=0. B roukax oc Oz mone He ompeneseHo.,
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4413, divd = ———=t

2t pyten?

, TAe k — Koath(huNHeRT TPOTOPIMOEAIBHOCTH. B Toukax

naockocti Oxy mose He onperieneHo.

4414, 3a. 44186, divb(ra)=ab, divr(ra)=4ra.

4417. 0.-4418. 1) 0; 2) 0; 3) 0.

4419. div A = 2f(r)/r + f’(r), eclii IIoJle MPOCTPAHCTBeHHoe, div.Ad = f(r)/r . f'(r),
eCJIN TI0JIe TIIOCKOE.

4421. @rot A + gradpx A. 4422, Tﬁk 4423. 2a.

4424. 20n°, roe n° - exuHUUHEIR BekTOD, napanaenbHbIH 0CH BPALGEHHA.
4430. u= Ar+C. .

4431, u=-L1r(e® + y* 4 22)4 C. 4432, Her. 4433, Her.

4434, u=-LIn(x? + y?)+ C. 4435. Her. 4437, 2/3, 1/3, 1/2,

2
4438, 6) po Wz 042 1204 4k(J§ ~1) .

(1+2)° +y% -2

2 .2 2 2p2 \
4440. "fs‘f“b 2 n M‘“"”a*““ 2. 4441, 2kBaln L+42).

4442, 2% _orconsf, ecmm h<1: 2k, ecnm ho=1; ﬂin[h+sjhz—1], ecnu

¥1-12 Jr2

ki

2 2 2 2
4443%. 1) 2knRS In LVH +B7 “i*R 9) 2knRSIn HVH_+IR w Pa3genurs MEIHED TOTO-

JaM cedeHHeM, NapaATIeNbHBEIM OCHOBAHMIO, K BBIYMCIHTE NOTEHIHANI OGOKOBOH
MOBEPXHOCTH NUIHHAPA KaK CyMMY IOTeHIHAMOB GOKOBEIX mOBepxHOCTel o6eHX ero
TIONOBHH, OPUMEHAA peayasTar 1). 4444, 2knR5,

4445%, 1) kns[H\/m P e B H+JRR2+HZ }

2) k_?{;;mﬁ HE 4R In H+J‘€E+_HM1; cM. yEa3aHHE K 3afavue 4443,

4448. nhSH (l —El ), rae | ~ o6pasyioman Kouyca.

32
4447, m%k“ﬁaa{(l +iJ k(i)a g—guJ opH o> R;

3
]
3 |bas
8
2
[o7]
(]
d CE
-
+
|:u
ba
N
=
2
2
I
—_
B
e
o
=
3o

(%)2_2} npH a < R;

) B oreetax ® samauam 4439-4449 k — rpaBMTANMOHHAS TOCTOSHHAL.
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4448*. u= %?—(Ra - ra)i ﬁ:i (M — macca Texa) IpH g = R;

= 2kﬂ5(Ez - r2) opH g <r;

i@ = %(&5 - rs)+2kﬂ5(R2 7@2) npd r<as<R.

IIpoBectTdu KOHIMEHTPHYECKYIO cdepy DAAMYCA ¢ M UPUMEHHTH Pe3YILTATE] IeDBLIX
JIBYX CIIyUSeE.

4449, ﬁ;‘_ﬁ{l + %(%)2], e M — macca mapa.

4450. Y moTok u mupKRynAnuA pasHEL 0. }

4451, Tlorox pasenm 2aS, rme S — mroiazgs obaacTH, OTPAHMYEHHOM KOHTYpoM L.
Mupkynaausa pasHa 0. s

4452. Y1 moToR ¥ MEPKYyAAIHAA pasHeL ().

4453, Tlotor 3nR'/2, uupryranms 2nR®.

4454, B cnyuae, Korjla HAUANo KOOPAWHAT JEXHT BHYTPH KOHTYPa, TOTOK DaBeH
27, B NpOTHBHOM ciydae norox pageH 0. Iupkynauus & oboux ciayuaax pasaa 0.

4455, Lluprynanusa pasHEa 271, €CIH HAYANO KOODAUHAT JIEKHT BHYTDH KOHTYPA, B
pasua 0, ecau BHe kouTypa. IloTok B o6omx ciydasx pasen 0.

4458. 2. 4458, 2nR2H . 4459. nR°H .

4460. 47, BoluucauTh MOTOK Yeped OCHOBAHHE KOHYCA U BOCHIONB3OBATHCH Pe3yilhb-

TaToM 3agaun 4457, ’
4461. 3n/16. 4462*. 1/6. Bocmonszosarkea dopmysod OcTporpafickoro W BEIYHC-

JMTH NOTOK Yepes OCHOBAHUE [UPAMEJLL.

4463. 2rn°p®. 4464. 2nOR®,

'4465. -n. TlpumennTs Teopemy CTokca, B3AB E KaUeCTEe KOHTYpPa L JMHHIO uepe-
cedenus Trapabonouga ¢ mwiockoersio Oxy.
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