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1 dVJilla 9KbUNba/icnlinblX OCCKRONCHUNU MalJlblX

Ecan a(z) — 0, To cupaBemiuso:

NN
1. sinq(w) ~ a(z) L sina(z) (2) 6 5
2. arcsina(x) ~ a(x) 2. arcsina(x) ~ a(x) + (a(x))
3. tg a(z) ~ a(z) (a(:n))%
4. arctg a(z) ~ a(z) ) 3. tg afz) ~ afz) + —
5.1 —[ cos a((:n))]w (o ((2))) 4. arctg a(z) ~ az) — (0‘(;’3))
6.1 g (a(2))” " (afz))*
7. log, [1 + a(z)] ~ 5.1 — cosa(x) ~ 5 2
8. e —1~ a(w) 6. In [1+ a(z)] ~ a(z) — (0‘(;”))
9. a®(®) _ 1 a(z)-lna (e(2))?
0. Y15 atn) o) 1~ a(z) 7. e¥® 1~ afz) + ?

" 8. W1+ a(z)-1 O‘S’; 12;2”( (z))?

BTopoil 3ameuaTesSILHBIN Ipeaes
) \" ) 1\? )
lim <1 + —> =e, lim <1 + —> =e, lim (14 a(z))x=) =e,
n—00 n Tz—00 T a(z)—0

e = 2,7182818284590...

CymMma n usieHOB apudMeTHUIECKON IIPOrpeccun

a, + a,
Sn:a'l—l'a'2‘|’---+a'n: 12 :

Cymma n 9JIEHOB FeOMeTpM‘IeCKOﬁI nporpeccum CO 3HaMeHaTeJIeM ¢

bi(1 —q"
Sn:b1‘|‘b1q+b1q2‘|‘---‘|‘b1qn_l:%QQ)
b
Ipu |q| < 1 §=—
l—gq
dakTOpUAIILI
ot=1
=1
nl=1-2-3-4.-...(n—1)-n, 20=1.2=2
311=1-2-3=6

Ml=24, 51=120,...
Cn)t=1-2-3-...-n-(n+1)-...2n — 1) - 2n, Cn)l=2-4-6-...(2n—2)-2n

2n+1)l=1-2-3-...-n-(n+1)-...-2n-(2n+1), 2o+ =1-3-5-...(2n—1)-(2n+1)
®opmyna CtupimHra

n n
[Ipm Gompiux sHaveHuax n n! ~ <—> -V21mn
e



Ecan C—xoucranra, a U(z) u V(z) — nudpdepenuupyemsre GyHKuum, TO

OcHoBHBIE TpaBUJia AuddepeHnnpPoBaHN

1. (C) =0 ,
2. (C-U)Y = C-U 6. [y(U(=)] =y, U,
3. (U + )’ u + v ]
4. (U-VY=U-V +U-V 7. @(y) = (@)
- <g>’_ Uv - Uuv i
4 v 8. y'(z) =y(z) - (In y(z))
9. (UV)’:v-UV—l-U'+UV-1nU-V'
z = z(t) ) y'(t) " y'(t)z'(t) — =" (t)y'(t)
10. : - —
{ y=yit) = VO Tum YW (1))
Tabnuua nponsBoAHbIX
! ! ! ]. !
kY _ k-1 _ .
L (0% =kUtU 10. (lgU) = U
2. (\/ﬁ) Ly 1. (ctg U) = ——— .0
2\/_ sin?U
1\ _ , 1 ,
3. <ﬁ> = —m U ]_2 (arcsm U) = ﬁ . U
4. (aU)/:aU-ln a-U 13. (arccos U)/:—#- '
N
! ! ! ]. !
U U _
5. (e)—e -U 14. (arcth)—l_l_Uz-U
6. (log.U) = v 1 (arcctg U) = — L v
. (loga =~ U Tna . (arcctg =iy
/ ]_ ! ' '
7. (In0) :ﬁ-U 16. (shU) =chU-U
8. (sinU)/:cosU-U/ 17. (chU)/:shU-U/
9. (cosU) in - U 18. (th U)' Ly
. (cos =—smU - ) - .
ch®> U




wuenobnblc noolipco/colJiondnblic Mnlcl palJibl

et

[

w

S

[

=2}

-J

o g

Uk-l—l
/deU:k+1+c, 12. /thdU:—ln|cosU|—|—C
(k# 1) 13. /cthdU:ln|sinU|—|—C
d
/dU:U+C 14. / Wl ]sc
sin U 2
dU dU U =«
2 15. — ¢ <— —>‘
VU vUte /cosU e 2+4 e
U1 v 1 U
-~ ] —— to—
iE U—I—C 16 /a2+U2 aarcga—l—C

d
/7U21H|U|+0

U

./aUdU:a——I—C

Ina

./eUdU:eU—I—C

17 dU :11 U—-a

== — C
U2 — g2 2anU—|—a+

= arcsin— + C

/ dU
) VaE=T? a

dU
. /7(]2 — = [UHVTTE @40
V a

./sinUdU:—cosU—l—C 20./shUdU:chU—|—C

9. /cosUdU:sinU—l—C 21. /chUdU:shU—l—C
dU dU
. =t 22. [ —— =th
0. [ S —wgU+C [y =thU+C
dU dU
11. = —ctg U+C 23./—:—thU c
/sin2U —otg U sh? U ¢ +
1
24. /\/U2j:a2dU:§(UvU2j:a2j:a2 ln|U—|—vU2j:a2|)—|-C
25. /\/a2—U2 dU = % (U \/a2—U2—|—a2arcsinE) +C
a
alU
26. /eo‘UsinﬁU dU = #Uﬂz(asinﬁ(]—ﬂcosﬁ(])—l-c
27. /eo‘UcosﬁUdU: ¢ (acos U 4 Bsin pU) + C

042—|-/32




Panbr Makiopena sjieMeHTapHBIX QyHKIIUT

10.

11.

12.

m_l £B2 £B3 xn _ooxn
et = +$+§+§+...+H+...—Z:OH,

23 25 p2ntl - 0o p2ntl
she=a4+ "4+ 4. 4+ 4+  =N_"__
T R P T 1;)(2n+1)!’

2 2134 $2n oo 2n
che=1+" 4+ 4+ .. =
=ttty toe Tyt 1;(271)!’

3 ZB5 x2n-|—1 oo x2n-|—1
Csin p=p— (=) =)
Rl TR R Sl D W T 1;)( S e

2132 2134 $2n oo $2n
. — 11— (=) =3 (=)

o8 e TR TG T 1;)( e
1 —1)(m —2
.(l—l—w)mzl—l—%w—l—m(n; )w2+m(m 3?(m ):BS—I-..,
) :1—:B—I—w2—w3—|—...—|—(—1)"w"—|—...: (—1)"x",
1+x 2 3 +1 2l +1
T T " ©© "
CIn (1 — e+ (=1 =S (=1
n(lta) = ooty A (= R D

ZB3 ZB5 2n+1 oo x2n-|—1
Larctg p=p—— (=1 =3 (=)
arctg o =o =gt (CU g gyt Z:O( S an 1)

o +1x_3+ 1-3 :13_5_|_1-3-5:13_7
WM T =TT 9 T ol 5 T 28.31 7
t Fiat Lty

=T —r —X
8 3 T 15

1 9
thw:w—gw?’—l—ﬁaf—...




Pan u marerpan ®ypbe (ocuorsie bopmytsr)

1. Pang ®ypbe pyHKINU, 32aXaHHON HA MHTEPBAJE |—7; 7]

flz) = % + Zancosnw + b, sin nx

n=1
17 17 17

ap = — / f(z)dz, a,=— / f(z)cosnx de, b, =— / f(z)sinnz de
L s e

2. Pan ®yprpe pyHkuum, 3aganHoin Ha uaTepBase [—[; ]

flz) = % + Zancos ?w + b, sin ?w

n=1
l l l
1 nw

ag = —/f(:l;)dw, a, = j/f(w) cos ?w dz, b, = %/f(w) sin e dz

-l -l -l

3. Psang dypre pyukuum, sagansoii Ha uaTepBane [0; /]

Ilo cunycam ITo KOC]/[HycaM
= an sin Ew flz) = 5 0 4 Zancos ?w
T D] TS
b, = ] sm "y de ] n = 7 cos "y de
0 0 0

4. Pan ®ypse f(z), z € (—I; l) B KOMnsIeKcHOMI (popme

Z Sn(wn)ei‘”"m, rae w, = ?, wy) = l/f _“""mdw
5. Iaterpan ®ypbe dyuknuu f(z), = € (—oo; 00)
/(/ f(t)cosw(t — x) dt) dw
2 o]
Hua gwernonn pyukuuu f(z) = —/cos we dw/f ) cos wt dt
7
0

Huia veueTHont dynkmuu f(z) = 2 / sin we dw/f(t) sin wt dt
7
0

6. IIpeoGpasoBanue Pypbe pynknunm f(z), © € (—oo; o)

= 70 f(z)e ™" du

7. Kocunyc u cunyc npeo6pasosanus ®ypwe bpyuknum f(z), = € (0; oo)

w) = 2/f(:n) coswz dz, Fy(w) = 2/f(:n) sin we dz



4L aviiniia ns30Vpamcnuv v opuirnoda’Jlob

f(t) F(p) f(t) F(p)
1 . 2ap
1 - 10 t sin at
p (p? + a?)?
1 2 2
t —~ 11 t cos at P a
P (pz + a2)2
t? 33 12 sh at 5 a 5
p pr—a
e—ot 1 13 ch at 5 P 5
p+a pr—a
]_ —at _: b
—at 14| e *sinbt RE
te (p—l—a)2 (p—l—a)2+b2
2 —at p —I_ a
2 _at 15| e *cosbt _
t’e (p—l—a)3 (p—l—a)2+b2
b
t), 0<t<r pr 16 ~9sh bt —
Of()t>7' Fp)d —e™) o (p+a)? =02
+a
. a 17 —at ) bt _pTa
sin at 7+ a € ¢ (p n a)2 — B2
cos at P 18 5(t) 1
p2 _I_ 61,2
19 It —7) e PT




andAanvir, IN L JINHENHAaA anNreopa DapHlaHT 4LJ

1. Broruumcnuthb onpeneJInTesIn

5 -3 2 1 9 -1 8 1
1 -1 4 —3 1 25 —9
a) 1y 1 _3 1 11 19 _3
3 0 2 4 9 _1 4 3

2. Haittu matpuity X u3 ypaBHeHus. ChenaTh IPOBEPKY

2 11 7

4 -1 3 [ X = 1

8 =3 6 —2

3. PemmuTh cucTeMbl TMHEWHBIX YPaBHEHUN:
a) meromom Kpawmepa, b) MaTpUUHBIM MeTOIOM

r+3y+3z2=1 r+ y+2z2=-1
a) 2¢ + 3y + 52 =2 b) 20 — y+ 2z =4
3z +5y+8z2=3 dr + y+ 4z = -2

4. Pemutb cucTeMmbl MeToqoM ['aycca

Ty +x3 +xrg4 = 1
a) Tq —Ir3 —Ty4 = 2
T 9 —x4 = 3
r1 +T9 +I3 = 4
2:131 —|—2£133 —|—2£135 = 1
b) To +4 =0
2:131 +x9 —|—2£134 +x5 = 1
3:132 +3ZE4 =0
2:131 +3 —|—3ZE4 —I5 =0
C) Ty Hxo —x4 +x5 =0
—2x9 +x3 +dry —3x5 =10
xr1 —3x9 +2x3 +9x4 —dx5; =10

5. HanTtu cobcTBeHHBIe 3HaYeHNS U COOCTBEHHBIE BEKTOPHLI MaTpHUL

- 72 =2
a)A:(24) b) B=|4 5 —2
00 3

10



2AANNE N 4 DBEKTOPHAanA aJIreopa bBapUuaHT LJ

1. Ham mapamienorpamm ABCD, B xoTopom AB = a, AC =@
Touka menut muaronans AC B otmomenum | AM | : | MC |= 5/2.

Bripasuts BekTopsl AD, BD, MD, MB depe3 BeKTOpEL @ 1 C.

2. OnpemenuTh KoopAauHaThl Touku C', jiexallleil Ha MOPSIMOM, IIPOXO-
nsiteit gepes Toukn A u B, ecim A(5;3;—3), B(2;—2;5) m
|AC|: |AB| =5:2

3. B tpeyromnpauke ¢ Bepmmuamu  A(3;—3;2), B(1;—-1;4), C(2;0;-3).
Havitu: a) BekTop Memumansr AM,
b) BexTop BrICOTHI BD),
¢) moboit o MomyIo BeKTOp buccekTpuck yria C.

4. aubl Tpu BepIuHbI Mapasitesorpamma ABC D:
A(-2;1;-3), B(1;-3;0), C(-3;-1;5). Haiiru:
a) KOOPAWHATHI YeTBEPTOM BepIIUHEL [,

b) mnuHY BLICOTEI, OMYIEHHON Ha CTOPoHY AB,

¢) KocuHyC ocTporo yria Mexnay nuaroHansmu AC u BD.

5. [lapasmenorpaMm mocTpoeH Ha BeKTopax @ = 4p+2¢ u b= 3p—24,
rne |p|=2, |{|=5, (F"¢) =120°. Oupenenuts:

a) KOCWHYC yTIla MEXIY ero MTuarOHaJIsIMU;

b) mIuHY BBICOTHI, OMYIIEHHON Ha CTOPOHY b.

6. HaiiTu eqUHUYHLIN BEKTOP €, KOTOPLI OJHOBPEMEHHO [TePIIeH JUKYIIs-
per BekTopaM 4 = {—7;10; -5} u b= {0;—2; -1}, ecom (") < /2.

7. B nupamune ABC D c BepiimHaMu B TOUKax
A(2;,—4;-3), B(5;,-6;0), C(-1;3;-3), D(-10;-87)

HalTU 00beM U OJINHY BBICOTHI, ONMyllleHHON Ha rpanb ABC.

8. JlokasaTk, uTo BekTophl p = {1;0;1}, ¢=1{1;-2;0}, 7={0;3;1}
obpasytoT 6a3uc u HaliTu pasjoxeHnue BekTopa & = {2;7;5} B sToM
6asuce.

11



DA AnNVIE INJ DapHlaHT 4LJ

Ananmurnyeckas reoMeTpuia Ha IIJIOCKOCTHI

1. CocTaBuTh ypaBHEHUS IPSIMBIX, IPOXOIAIINX depe3 Touky M (13; —8):
r =23

y=2t—-1

b) nmeprennukynspuo npsamoit 4z +y + 10 =0

a) TapaJliesbHO IPSIMOM {

C) mox yriom 45 x mpsamoit g + % =1
2. Hauer Bepmmuer Tpeyronsuuka  A(1;1), B(—15;11), C(-8;13).
CocTtaBuTh: a) ypaBHeHUe cTOpoHEL AC,
b) ypaBHeHue Menuansr BM,
c) ypaBaenue BeicoTsl CH u HafiTu ee muuny.

=3t
3. Haubl nBe mpsaMmele [ :y=x + 12, [y { ;3_ /9 HariTu:
a) TOUKY IepecedeHns MPIMBIX,
b) KocuHYC yrila MeXIy NpsAMBIMI,

C) COCTaBUTH yPAaBHEHUS OUCCEKTPUC YIIIOB MEXKIY HPSIMBIMU.

4. IlpuBecTu ypaBHeHUS JTUHUYN K KAHOHUYECKOMY BUOY W TTOCTPOUT:

1) 22 +4y*+T7z+9y =0 2) 9z% — 18z + 16y* =0
3) t=—-4-3/y+5 4) 22 —y? -6z +4y—4=0

5) 9z — 24xy + 16y*> +2x — 10y =0 6). 3zy— 4z +5y=7

5. CocTaBuTh ypaBHeHNE U MMOCTPOUTH JIMHUIO, KaXK/las TOYKa KOTOPOUH
onuHaKoBo ymaseHa or Touku M (8; —4) u oT mpsamoit « + 7 = 0.

6. HOCTpOI/ITb JINHUU, 3adaHHBI€ B IMOJIAPHBIX KOOPpIWNHATAaX!:

3
1) p=/, 2) p=2— cosdyp, 3) p=

2+ cosp’

7. I[locTpouTh MUHWM, 3aJaHHBIE TAPAMETPUIECKUMU YPABHEHUIMMU:

r = 2
r =1 cost
1 t 2 }
) {y:(t2—3) ) {y:tsmt

3
8. IlocTponTh GUrypy, OrpaHMYEHHYIO JINHAIMNA
_ 29 z =2(t —sint),
1) ‘y:3$_1’ 2) |y=2(1—-cost), y=0,
y= ' 0<t<2r.

12



andAannr, IN = DapHlaHT 4LJ

AHanuTunueckas reomMeTpua B NpoCTpaHCTBE

1. CocTaBuTb ypaBHEHNE IITOCKOCTH, TIPOXoasiieit depes Touky My(5; —1;7)
HapaJijieSIbHO IBYM BEKTOpaM @ = {2, 75}, ds ={0;3;1} Haiitu pac-
CTOSHME OT HadaJia KOOPAWHAT [I0 3TOM IIJIOCKOCTH.

2. U3 oO1mmx ypaBHEHUT TPSIMOW TTOITYYNTH KAHOHUYECKe U TTapaMeT-
pudeckue

r+5y+2z—-5=0
2c —by—2+4+5=0

3. Haiitu Touky mepeceueHus u yroj MeXmIy ITPSIMOR

r=1t—3
y=—-5t+2 u mimockocthio S5z —y+4z+3 =0.
z=3t—2

CocTaBUTh ypaBHeHUE MMPOEKIUU TAHHON TPSIMOU Ha 3Ty MJIOCKOCTh.

4. laHBI BEPITUHBI TPEYTOIBHON MTAPAMUIHI

A(=1;2;4), B(-1;-2;-4), C(3;0;-1), D(7;-3;1).

CoctaButh ypaBuenue rpaiu ABC u ypaBHeHue BbicoThl DD H, omyiiieH-
HOU Ha 3Ty IpaHb. HalTu MIMHY BBICOTHI.

5. [locTpouTh mOBepXHOCTH]

1) 93—2y+y2
2) :1: —22=1
3) y? + 2* (:1:—1)2
4) 1—z=2? —|—y
5) z+2+ 2%+ y* =2z — 4y + 62
6. IlocTpouTh Teso, OrpaHNYeHHOE TOBEPXHOCT IMMU
2 =4 — > w2+ y?4+22=9,
a) 2 =2+ b) z? + 9% = 4,
r=-1, z=2. y > 0.

13



2AdAnvir, IN DapHlaHT 4LJ

IIpenen. HenpephIBHOCTH

1. HanTwy npemesnsr

Vin—1— V613 + 3n

9 lim_ V&1

1.0 g VE—L
miise 4 i e
2 1 6n* +n+1 10. 1 z% + 3z — 4
. lim o lim————
n=% (3n? — 1)2 — (3n? + 1)2 21 12— g
5 lim /1 + arcsin(5x/7) — 1 11 Tim 1 — cosbz
z—0 1 — cos \/E z—0 gj(efv — 1)
, In(1 — 7z)
2 _ —
4. Jim (VA7 =3n+2 - 2n) 12, i o a5
— 1!
5. lim ("= 'm 13, lig <5(m)
n—00 (’I’L + 1)' —n! z—05 20 — 1
: gn — 7l , 1
6. nh—>r£lo 3.7+ 4. gn+1 14. xliglﬂ (COS gj)sm3x7
14+24--- 2 z+3
- lim( +2+ —I—n_ﬁ) 5 tim [ F +6
no0 n+ 2 > 250\ 3z + 11
43z 2 1 2n 45\ +1
8. lim |~ o2 ~ 35| 16. lim ( nE )6
2= | (b —4)(2z 4+ 1)? =%\ 2n — 6

2. CpaBuuTh 1Be beckoneuyrno manbie a(z) u 3(z) mpu = — 0, ecnu

1) a(z) =zsinz — tgx, B(z) =sinz + cosz — 1
2) a(z) = In®cos z, B(z) = z arctg? x

3. Jlng manHBIX 6€CKOHEYHO MaJjIbIX IPU T — T( BeJUYUH 3aIucaThb
SKBUBajleHTHHEIE B Bume A(z — z¢)F

3z (:1:3 — 4:1:)2
2.1 — — =0 4. — 2 =2
Cos —- To 3z +5 o
4. WccnemoBaTh Ha HEIPePLIBHOCTDL (QPYHKIUN
2+ 3
ly=— -2z, z<-1
s —1

3. y=3 (z—1)?2, —-1<z<4

V8+12z, z >4

1
2. y=1-—-57-¢
14



andAanvir, IN UV DapHlaHT 4LJ

IIpon3BomHubIe

1. Haiitu npoussonubie y' () maHHBIX QYHKINN

1 2
1) y=;+ﬁ+% 2) y = sin[cos®(tg® z)]
3) y=4- %/Ctg2:1:—|— %/Ctgs T 4) y = Tlnsin(4z — z°)
cost —tg x Inz vae—1
5) y = _ 6) y= . arctg (2
) ¥ o2 5 0 Y arctg (2/z)
7 | (1—-2%)-V1+23 3) (z 4+ 1)vV2 + 22
y=1m Yy =
51+ V3T tgt (2/2)
2
9) y= (2> 42z +5)°% % 10) y = (1/z)V*—3
t . 3t2
r = 3e T =18 =~
5
1) {y:1—1n2t 12) 3t
yzcos?—l—l
13) 2 —y =a - cos® 3y 14)\/g—2:1::1n(:13—|—5§/§)
T

2. Haiitu BTOpyto npousBonuyto y" QyHKINM

_ 45
1) y = arcsin(x* — 1) 2) {a:_t 2

y=1t34+6t—1

3. BorumcnuTh 3HaUYeHMe TPOM3BOMHON QYHKIIUU B TOUKE

1) y==z-[sin(Inz) — coslnz)], zg =1
2t + ¢
T
2) 2t — t2 =1
YTy

4. HaitTu nepsslit dy u BTopoit d’y muddepeHnnansl GyHKINN

1) ! 2) |
= = coslnz
Y arctg e~ % Y

tg T
59 HOK&S&TB, qTo q)yHKLII/Iﬂ y==e 2

yIOBJIeTBOpAeT ypaBHeHuto ¥y -sinz =y -lny



aandAanvir, IN | DapHlaHT 4LJ

[MpunoxxeHna npomsBonHoil

1. UccrmenoBaTh Ha 3KCTpeMyM GQYHKIIAN

1) y= Inz %) y = e "
= YT+ 1)
4
T
3) ¢ =
) Y=
2. CocTaBuTb ypaBHEHUA BCEX aCUMIITOT CJEAYIOIINX KPUBLIX
1) y=x+2arctg = 2) y==z+In(z? - 1)
3) = 1 — 23
y - 332
3. IlpoBecTu moyHOE MCCIIEIOBaHNE U IIOCTPOUTH IpadukKn GyHKINN
2 1
) y=--- 2) y=3¥z—u
T T
Inz
3) y=z+ —
T

4. CocTaBuUTh ypaBHEHUs KacaTeJIbHOW W HOpMaiin K rpaduky PyHK-
U1 B ToukKe ¢ abcuuccol = z,, WU COOTBETCTBYIOIIEN 3HAUEHUIO
napamerpa t==¢,

1) y=z — 3 Ty = —1
2) x = arcsint b1
y = arccos(1 — ¢) 0=

5. B TpeyrosbHUK, OCHOBaHMe KOTOPOTO @, BBICOTa h, BIKUCAH TIPS-
MOYTOJILHUK HanboJIbIlell mrommanu (0CHOBaHUe MPSIMOYTOIbHIKA JIEXKIT
Ha OCHOBAHUU TPEYTobHUKA). HallTh CTOPOHEI 5TOr0 MPSIMOYTOIBHUKA.

6. HaiiTtu mamborblliee 1 HauMeHbIllee 3HAUEHUS QYHKIIAN

Yy = Ve’ g uHTepBase [—8; —1]
7. Ucnonbiys npaBuiio JlonmuTasns, HAWTU Tpenesbl
T 2z —2z
, 2\1 .y —arctgx .67t =7
Y flvlgil)(l +27) 2) fvl—lanOO In(1 + #) 3) :181_r>r(1) sin3z — 2z

16



andAanvir, IN O WYYHKUUU HECKOJIBKUX MEPEMEHHBIX DapHlaHT 4LJ

1. HawTtu u n306pasuth obnacTu onpeneseHus GyHKIIAN:

1) z=41—2? —y? 2) z:\/a:—y2—\/y2—|—a:—2

2. HaliTum yacTHBIEe TpOM3BOMIHEIE z; u z; hyHKIUN
1=y
1) z = (cos(z® +4)) % 2) z==z- Iny—2%Iln/y
2

sin(2z% — 5y®) = arctg zy , —z .y
3) z= + 4) z=+VInsin3z-e ¥ —arcsin—=
Vi —y? tg(z/y) VX
3. HaliTu yacTHBIe IPOU3BOIHLIE z; nz
z2=1/y sin? (;) , Tme u=zx-€Y, v= arcsin?——

y VX

!

y CTIOXKHOM QYHKINH

o !
4. HaliTu nmpousBomHylo 2, €ciIn

2
z = \/arccos(a: + 3y), T = 31 —1 , Y= tgt3t
. 0z d z
5. Hawtwm npousBomuable — umw ——, ecinm
ozx dzx

2

=y Jy*—z% rme y=(2z-1)>

6. HaiiTu nmpowsBonuyto y' HesBHON GyHKIUE y(z), 3aIaHHON BLIpaKe-
HUEeM

R
z

; HesiBHOU (yHKUMHU 2(z,y),

3x

Vz

8. HaliTu nepBeiit dz u BTopoit d’>z nuddepeHnnaIsl GyHKINT
z=uztgy

7. HaiiTu yacTHBIE TPOU3BOMHEIE Z, U 2

3aJaHHON BLIpaskKeHMeM z In(z? + 2) = + In(y® — 4x)

9. CocTaBuTb ypaBHEHMS KacaTeJIbHOW INIOCKOCTH ¥ HOPMaJid K IIO-
BepxHOCTH 2 = 3z° — 2zy +3y° + 4z + 4y — 4 B Touke M,(2; —2; 2,)

10. UccienosaTh Ha 5KCTpeMyM GOYHKIMIO 2z = 25 — y° + 22 — 3y

11. Haitu HauboJsblllee 1 HaMeHbIIlee 3HaUeHUs QYHKIIUN
z=1z%—9y?—2a® B 3amkHyTON O6mactn D : {z? +1y? < a?}

17



oA lAanvir,  IN J DapHlaHT 4LJ
HeonpeaenenHblit unterpan
! / sin ¢ dzx /eﬁ—Qa:—l—ld
) x
V5 —3cosz \/E
215 — 312
3zN\2 2z
3. /(l—i—e ) - e dx 1—|—3:1:3—a:6d
cosec” 3z dx
5. 2.8 —Tz3d
/aj war /\/5ctg3:13—4:1:
2 dZE
7. et g 8.
/:E c ! / (1 +22) - (3 arctg?z — 4)
9. [ 10. [ d
x - \/5 lna: —1 ' V1 — 422 - arcsin?2x
11. /ln p 12. [52- e da
v 2x dx
T COSZT arccos
13. d 14.
/ sin® v / V14 2z
15. /62:” -sin bz dx 16. /arctg \/_da:
dzx
17. _ 18.
/a:<2+3a:;rd9 /\/ —i—4:13—i—
7 —3z) dx
19. /3324_ Tr 20. / —5 ——
x* dr (Tx — 612 ) dz
21. 22.
/:1:3—|—1 /(:1:—2)(:1:+2)2
93, / (3z — 1) dzx " / (3:132 + 222 + 1) dz
(:1:—|—1)(:132-|—4) (a:—l)(:cl:l—Q)(:E—l—l)
25. / 2. [ ’
=T Jz+ 12—z +1
,71 2 —
97, / + 2. [ L dz
T —|— 2
d
29. /\/7 30. / T o
— z?
d
31. /s1n3:1: cos? z dx 32. 5 ds $+7
—4sinzx cos T
33. [ de 34 ?
' cosd x ' 5_— 7sin’z + 6cos?z
35. /\7 sin® z - cos® z dz 36. /COS &z -sin3z dx
Inz —1
37. / ne dzx 38. /\/ef” —1dz

In’z




andAanvir, IN 1Y DapHlaHT 4LJ

OnpeneneHHbI UHTerpan

1. BLIT—II/IC.HI/ITB olpenesléHHbIe NHTETPaJIbl

1 T
3+
1 da: 2 x - arctg x dz sint ¢ dz
e o e o ]
1 /fi S 0 |
, @ 5 o0+ 2 ne €
2. Halitu cpentee 3HaueHre GYyHKIWA B yKa3aHHBIX WHTepBajiax
2 43 T
1 = 3; 4 2 = 0; 1/2
) y="—"5> [ 4 ) y=F7— [0 1/2]

3. O1eHUTH 3HaUEHUS NHTErPAJIOB
6 0 /e + 2\ 2
/ln ( ) dzx 2) / ( ) dzx
! rz—1 z—1

—4
4. HCCJ’ICI[OB&TB Ha CXOOUMOCTDb HeCO6CTBeHHbIe WMHTETPaJIbl

1
dz 2 dx
D [ 2 ) [
oz + 3z + 10 7 1 _|_ 3
T zlnzdr ;
3) / (z? 1)2 / 2
y (T2 +z+ ) )T —sinz
5. Haiitu mimoians GUCypsl, OrpaHndYeHHON JIMHUSIMIU:
y:Qa}'—ﬂfz, gj:tz,
1) |y=2, 2) |y=1t'-¢t, 3) p=4cosdep.
r=0, z=-2 y=0.
6. Haititu 06BéM Testa, 06pa30BaHHOIO BpallleHneM (GUIYPHI, OTpaHIYeH-
Hou
yKasaHHBIME nuHUsSM#: 1) — Bokpyr ocu OX, 2) — Bokpyr ocu OY:

2 2
r- =Yy,

1)

7. BeruucnuTh NIWHBL OYT KPUBBIX:
2 3
= 1
1) L: y = (z+1)%,

— 2) L: ‘pzasm(?go).

8. 3apsan () paBHOMepPHO paclpemeieH BIOJIb OTPe3Ka IPIMON NIuHOMN L.
HaiiTu BeTMYMHY CUJIIBI, C KOTOPOW OTPE30K MPUTIATUBAET OMHOMMEHHBIN
3apsm ¢, PACIOJIOXKEHHBIN Ha CEPENUHHOM MEPIeHIUKYIIpe Ha PaccTOs-
HUU L oT oTpe3kKa.
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andAanvir, IN L L DapHlaHT 4LJ

KpaTHble uHTerpansbl

1. B nBolinom mHTerpaite //f(a:,y) drdy mepeldTu K MOBTOPHOMY U
(D)
PacCTaBUTH TIpenelibl HHTerpupoBaHus mo obiactu (D), orpannuennoi

JIH MU
1) 22 +9> <4, z2?+y* <4z

2) ¥24+y=0, z—-y—2=0

2. VI3MeHUTH MOPANOK MHTErPUPOBAHUSA B MHTETPAJIE
1 VY
J:/dy/f(a:,y) dz.
0 g2

3. IlepeliTn K MOJIIPHLIM KOOpAMHATaM ¥ BLIYUCINTE
[[V@E+y2) dedy,  D:{z"+y*<y, -z<y<avd}
(D)
4. BeruncnuTs miomanb GUryphl, OrpaHNYeHHON JTNHIAMU
1) de—y4+6=0; z—-2y=2; y=-2, y=2.
2) ($2 4+ y2)7/2 — 3. yz-
5. BeruncnuTs Maccy miacTUHKY, 3aHUMatoleil obnacts (D), mpm 3a-

laHHOU
I0OBEPXHOCTHON MII0THOCTU 0(;Yy)

1) D: Tpeyromsuuk, : A(3;4), B(6;2), C(3; 1/2), d(z;y)=z+y.

3z —
2) D: {4<z22+¢y*<16, z<y<z/V3, z>0, y>}, dzy) = o y2
z Yy
6. 3anucaTh TPONHOW WHTETPAJI /// f(z;y;2) dedy dz
(V)
B BUJIE TIOBTOPHOTO U PaCCTaBUTh IpeHeibl MHTET PUPOBAHUS 10 06J1acT]

(V) Y

OFpaHquHHOﬁ IMOBEPXHOCTAMMU:

1) z+y=4, z2=4/y, >0, z>0.
2) 2 +y*=4, z=z2"+y% 2>0.

7. Boruncnurts 06beMm TE€Jla, O'PAHUYCHHOT'O ITOBEPXHOCTAMMU:

1) 2=4(z>+4%), y=3z, z=2, y>0, z>0.
2) 224+y*=2y, 224+yi=4y, =2, z=A4

8. BBIT—II/IC.HI/ITL MacCcCy TeJla, 3aHIMaloIIero 00/1aCTh
Ve{2<a®+y*+2°<8, Z=2"+y’, >0, y>0,2>0},

ecny 3a/laHa obbeMHas IIOTHOCTh Y(Z;y;2) = T y.
20




ondAanvir, IN 14 DapHlaHT 4LJ

KpuBonuHENHbBIN Y NOBEPXHOCTHBIN UHTErpanbl

1. BerumcnuTb KpUBOJIMHEWHBIN MHTETPAJI / z\Vx2 —y? dl,

(L)

rne L — vacTb nuHIn y = 2—2z, ot Touku A(1;1) mo Touku B(2;0).

2. Haijitu Maccy muanu =2 +y> = 22, eciu JuHefiHas IJIOTHOCTD
o(z;y) =1+y.

3. HaiiTu KoopOMHATHI [IeHTPa TAXKEeCTH AYTU OTHOPOMHON acTPOUIEL
2P 2P =a?3 (>0, y>0.)

4. BourumcauTb // (x +y +2)do, rme(S): z2=+1—22—y2
(S)

5. HaiiTw miomans 9acTW MoBepXHOCTH 2y = =2 4+ 22,  BHIpesaH-

HOIT IJIOCKOCTAMU Yy =3, ¥y = b.

6. HaiiTu maccy yacTu moBepxHocT =2 +y2 =4, 2=0, z=1, ecnu
) ) )

IOBEPXHOCTHAA IJIOTHOCTD O(T;y; 2) = :
p (z;9;2) PR
7. Borumcnuts /y dr + z(z® +y) dy, rme L— mepumeTp Tpe-

(L)
yronpauka ABC A(1;1), B(3;1), C(3;5), 00XONUMEINl B IIOJIOKATEIH-

HOM HallIpaBJICHNN.

8. IlokaszaTb, uTo Bhipaxenue (12z%y+1/y?) dz+(42®—2z/y®) dy sB-
jsieTcs HoNHbIM nuddepennnaiom gyaknun U(z;y), n HAATH 5Ty QyHK-
UIO.

9. Brrumcnuth // 2 dydz, roe (S)— BHeIIHSSI CTOPOHA IOBEPXHOCTH

(5)

x4+ Y+ 2z=2 BHOepBOM OKTaHTe.
10. Beruumcnuth // y dydz — © dzdz + z dedy, rme (S)— BHemrH:s

(S)
CTOpOHa YaCTH KoHyca z = 1 — y/z2 + 3%, 0<2z<1.
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2AadAnvir, IN 1J DapHlaHT 4LJ

CKaJ'IﬂpHOG N BEKTOPHOE Nnone

1. Haittir paboTy cumosoro mons F = (2% + 2y) - i+ (y* — 22) . ] BIOMD

nyru Kpusoin L: y =2 — %, mexny Toukamu A(—4; 0) u B(0; 2).

2. Haittu paboTy cumoporo mons F =z -1 —z - +y - k BIOJb
nyru kpuBoit L : x =3cost, y=4, z=3sint, te€l0; n/2].

—

3. HaiiTu moTok BeKTOpHOTO ToJii A uUepe3 MOBEPXHOCTH S B CTOPOHY
BHEIITHeN HOPMaJIu

1)

oy

={2z; y; -3z}, S — yacth miockoctTu z+y+z =1,
BLIPE3aHHON KOOPAUMHATHBIMY ILJIOCKOCTSAMMU.

2) A=(3224+1x)-i+e”-j7+eY -k, S— mHonHai MOBEPXHOCTDH KOHYyCa

2 +y? =22, z=4.

- - -
=z?-i4+2-j4+x2-k, S — IoNIHaI MOBEPXHOCTH YeTBEPTH

oy

3)
mapabononga 2 +y> =2, z2=1, z=0, y=0.

—

4. HaitTy MomyNb NUPKYJIAINN BEKTOPHOTo moist A Bronb KoHTypa L
1) A={y% (=+v)*,

L — xoutyp Tpeyronsauka AABC

¢ BepummHamu B Toukax A(2; 0), B(2; 2), C(0; 2).

2) A=yz-i+2zz-;+zy-k, L — 7uHOA mepecedenus moTycdepr

2 =+/25 — 22 —y2 umumuanpa z? 4 y? =09.

o
5. [IpoBeputs, 6ymeT nu BekTOpHOE mojie A = {2z + ze®; 2y; e — 2z}
MOTeHITNAJIbHBIM. B ciTydae MOIOXKNUTETHBHOTO OTBETa HAWTHU €ro MOTeH-
1TAadl.

6. [locTpouts munHuUu ypoBHs ckajspHoro nois U(z; y) =y — V& + 2.

7. HaiiTu npousBomuyio ckassproro nons U(z;y; z)=41n(3 + z?)—8zyz
B Touke M,(1; 1; 1) B HanpaBnenun BekTopa a = {4; —2;3}.

8. HaliTu BesmuuHy 1 HallpaBJieHNIe BEKTOPa HanbOJIbIIEll CKOPOCTH W3-
Memenns Temmeparyproro moins  T(z; y; z) = (22 + ¢ + 22)%/2

B Toukax My(1; 1; 1) m My(0; —2; —1)
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andAanvir, IN 17 DapHlaHT 4LJ

InddepeHunanbHble ypaBHEHUS U CUCTEMBI

1.

2.

4.

HaliTu obiue pemmeHns ypaBHEHN [IEPBOrO MOPAIKA
2
e
y T
2) (32% — 2z —y)dx + (2y — z + 3y*) dy = 0.
3) (2:1: Yy lny—a:)y'—y
4) (:1:—1) —zy=1°—1z.
5) ¥ +2zy=uze i
6) cosydr =2vV1+z?dy+ cosyv1+ 22 dy.
HaliTy 4acTHBIe pellleHNs ypaBHEHUN
1) (sinfy+zctgy)y =1, y(0) = g
2) y* Inzde—(y—1Dzdy=0, y(1)=1.
3) z—y)dz+(z+y)dy=0, y(1)=0
4) xy + 2y + 2yl =0, y(l) =1/24/e.
. HaliTu pemrenus ypaBHeHNI BBICIIErO MOPAIKA
)zy"+y =Ine. 2) 2z 9 y" = (v')% — 1.
: 0)=2
3) y" = (y")>. 4) y" = x sin 2z, y( -
)y" = (") )y 4(0) =
5) Y —y = e’ 6)y" — 4y + 5y = ”
2+ e @ coszT
7) y" + 169y = cos 13z. 8) y" + 49y’ = 23 + 4z.

9) y’” + 3y” + le = (33 + 1)2, 10) y”I + y 6yl = (2033 + 14) 62

1) 22 y" — 9z ¢ +25y =0, 12) 2 y" — 2z y' + 2y = sinlnz.

13) 42 + 72 — 2z = (t — 1) cos 2t, z(0) = -4, #(0)=2.
14) & — 2z + 5z —=e (tz—t—i—l), z(0) =0, (0)=2.
HaliTu perteHns MUHEWHBIX CUCTEM

1) T ="Tr— 4y 2) T =6z — 2y z(0) = =2
y=z+4y y=8z+6y ~ y(0)=0.

r =9 — 4y r =19y —cos2t
3) {y:4a:+y - Y {y:—a:—i—sin%'
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A, IN 1J DapHlaHT 4LJ

Uncnosble n pyHKUUOHANbHBIE PAALI.

1. HaiiTu cyMMBI YUCIIOBBIX PAIIOB

(=1) e 8 e 2—n

Y nz::() hn—2 2) nz::l 16n2 + 8n — 15 3) nz::l n(n+1)(n+2)

2. HCCJ’ICI[OB&TB PAOBI Ha CXOOMMOCTDB

o0 1 o0

__1\n9—3n . e—n
Y nzzzl NG ((72+3)1§2n—|—5) ) n2:31< b2 :
< n".(n? 4+ 0 n +

3) nz::l n! 4 E(‘””\/gn e

< (9n? 4+ 8 o s
—1)» t 5n ( )
5) 21(3724—4) 6) nz::l( )" arctg —l
7 S ! 8 3 1 ”73_3n+1
) nzzn-lnn-ln2(lnn) ) nz::l(_ ) (n+1)2

3. HaiiTy mHTEepBadbl CXOMUMOCTH QPYHKIINOHAILHLIX PSAI0B

" 00 (CE _ 2)2n
1 - 2 SN DA
) n:152n ) nzzzl( ) n /—’I'L—l—l
X 437 < 2 1
3 tg™ (2 4
) 2 e e () ) 212 (30 4 108 £ 9]
4. HatiTu cyMMBbI GYHKINOHAJIBHBIX PSAIOB
214+ (=" o o (4.2
1 L 2 4n® 4 6n + 5)z"
R eI ) gl ook

5. Pasnoxuts B psan Teitnopa mo crenensm (z — ) GyHKIUI
1) y=sin2z, =zy=37n/4. 2) y=xIn(l+2?), =0
3) y=6" 1y=3, 4) y=z-V21 -2z x5=

6. Borumcnuth mHTerpassl ¢ TounocThio mo 0,001

—T

1) /1\71—|—:1:2/4d:1: ) /11_6 dz

X
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andAanvir, IN 1V DapHlaHT 4LJ

Paabl ®ypbe. NHTerpan Pypbe

1. 3ananuyio Ha wHTepBae (—(; |) GYHKINIO Pa3IOXUTh B TPUTOHOMET-
pudeckuit psan Pypoe. [locTponTs rpaduk CyMMBI TIOITYyYeHHOTO PAIA.

1) f(z) =22 -3, z € (-7 =),
2) f(z) =2+ cos?3z, z€(-1;1)

-2z, —-w<z<0,
3) f<$)_{7r/2, 0<z<m

l—z, O0<z<],
0, 1<z <3

. nmzx
OPTOTOHAJILHOU cUcTeMe (PYHKIUN {sm R n=1,2, oo} [TocTpo-

Pa3noXuTh B pan Pypbe 1o

2. Oysknuio f(z) = {

UTh FPpadUK CYMMBI ITOJIyUYeHHOTO pAOa.

0, 0<z <,
z—2 1<z<?

nw
II0 OPTOTOHAJIBHOUN CHUCTeMe {COS 5 n=20,1,2, oo} [TocTpouTs

pa3noxuTh B pan Pypre

3. Oyukuuio  f(z) = {

rpauk CyMMBI [TOJIy4YeHHOTO pAOa.

4. Oyuxuuo  f(z) = €, = € (—1; 1) mnpencTaBuTh TPUTOHOMET-
pudeckuM panoM Pypbe B KOMILIEKCHON dopMe. 3alucaTh:

a) CHeKTpaibHYyI0 GyHKIUL S(Ww,),

b) ammmurynusii cuiektp A(w,) = |S(w,)]

c) ¢asoBeiii cmekTp  p(w,) = arg S(wy,).

X

5. Oyukumio f(z) = T2

oM Dypre.

z € (—00; 00) TPEencTaBUTh UHTETPa-

6. Haiitu npeobpasoBanne Pypre F(w) dyHkun

2 |z| <2
f<”3>—{o, 2] > 2

7. Haitu cunyc npeobpasoBanue Pypoe Fi(w) ¢yHKIUH

r+2, 0<z <],
f(a:)_{O, r>1
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ondAannr, IN L DapHlaHT 4LJ

KomnnekcHble uncna u pyHkumm

1. amer umcia 21 = V3 + 1, 29=2+ 2. Brruucnurs:
Z1 — 29 A2
1) 221 —3 2 2 3 4
) 221— 32, 2) (22)°, 3) — ) o
5) \zizs, 6) Inz, 7) cos z2, 8) sh z.

PesynbTaThl BBIUUCIEHWT MpPeNCcTaBAThL B IMTOKa3aTelbHOW W ajirebpan-
Jeckon popMax.

2. OmpenenuTh ¥ MOCTPOUTH Ha KOMILJIEKCHON IIJIOCKOCTHU CEMENCTBA
JINHUN, 3aJaHHBIX YPaBHEHUSAMU

1

1) Im - =C, 2) Re 2 =C.
zZ+1
3. Pemuts ypaBHeHus
1) sinz+cosz =1, 2) i-e¥*=2-—2i

4. Ha KOMIIIEKCHON IIJIOCKOCTH 3allITPUX0BaTh 06J1aCTH, B KOTOPHIX IIPH
22 + 3

oTobpaxennu pynkuueir f(z) = — —:_ , UMeeT MecTo
iz

a) cxartue k < 1;
b) moBopot Ha yron 0 < a < 90°.

2

5. IHokasaTb, uro dyHKIuL v(T;y) = =° — y? MOXeT CIIyXUTb MHU-

MOU JacThIO aHAIUTUYeCKod QyHKunu f(2z) = u + (v u HalTH ee.

6. Brorumciauthb WMHTETPaJIbl

dz
1) | —, rme L:{ |z]|=1 Imz<0 };
[
2) /(Rez +Im z)dz,rme L — momanas (0; 1; 1+ 27).
(L)
7. BuUmMCIUTh, UCIONB3YS WHTErpajbHylo dopmyity Komn

1) |z =1 =1/2

22 dz
(Zg) z—12(z+1) © (L): g; I;Jr:%—l/?,
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andAanvir, IN 10 DapHlaHT 4LJ

BblueTbl 1 ux NMPUNOXEHUA

1. UccremoBaTh Ha abCONIOTHYIO W YCIIOBHYIO CXOMUMOCTD PSI

& 1

nz::l (2n —¢)In2n’

2. HatiTy m mocTpouTh 06J1aCTh CXOMUMOCTH PsIa

x (z—20)" — 3"

nz::() (3n +14)" Z (z — 20)"

3. Hantu Bce JIOPaHOBCKHE Pa3JIOZKECHNA TTaHHON q)yHKHI/II/I I10 CTelleHAM
Z — 2

) 132 — 338 0: 6) zsin’ +2
a 0 = U: ZSinmw
223 41222 — 1692’ VT 2+ 1’

20 = —1.

4. Ins pynxuun (cos 7z)/[(42% — 1)(2% + 1)] maitTu u3oaUpoOBaHHbIe 0CO-
6ble TOUKY U ONPENeTUTh UX THII.

5. [lng maHHBIX QYHKIIMA HAUTU BEIYETHI B YKa3aHHBIX OCOOBIX TOYKAX

e¥* —1 —sin3z sh(miz)
e e
1 sh2z — 2z
B) zch . oz = —2 r) R
z+2 cosz — 14 22/2
—1
I[) ;2+1Shzi37 z = 00, e) (Z+1)2Sh(€/t), 2z = O0.

6. Boruncnurs WMHTETPaJIbl

cos? 2 zell” — 7 1

dz: 6 dz:
2) by 7082 “ ) |Z|£1 23 “
) 70 1 d ) 70 Cos Hx d
V@@ Y @@t
27 1 27 1
——dt: dt
s 5 —3sint ’ °) 0/(\/6+00st)2
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andAanvir, 1J DapHlaHT 4LJ

OnepaunoHHbI MeTOn

1. Hawitu m3zobpaxeHus cienyommx GyHKIIUR

1) f(t) = cost. 3) f(t) = /7’26_3Td’7'.
0
1 0, t < 3,
2) f)=t+zet.  4) f)={ e 3 <t <4,
2 0 t > 4.

2. HaiiTw opuruHa bl GYHKIIAYT 1T0 3aTaHHBIM M300pakeHUAM

) F(p) = —2 2) Flp) = =S
(P—1)(p-2) p(p* +1)
3. HaiiTu pemenne 3amaun Koy omepanoHHEIM MeTOIOM
1) =+ 5z =¢, z(0) = 0.
2) ©—2&+x=t-—sint, z(0) =0, z(0)=0.
3) &4 Té+ 6z =12+ 3t £(0) =0, &(0)=2.
4) 97 +z = €3 + 2, z(0)=2, z(0)=0.

4. PemmuTh ypaBHeHUS, UCTONb3yd dopMyiy [lioamers

1
0, t <2
. 1, 2<t<3 B B
2) T +4z = 1 3 <t <4 z(0)=0, (0)=0
0, t>4

5. Hautnu pemieHne CUCTEM OIIEPAINOHHBIM METOOOM

1) & ="Tr—2y z(0) =0, 2) & = 6z + by z(0)
y=—-xz+4+3y > y(0)=2. y=-2zx+4y * y(0)
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IndAnvir, LY 1 CoOpviA BCPORATRHOCTCU DapHlaHT 4J

1. B mepBoit xopobke 4 GenbIx m 7 YepHBIX I1apOB, BO BTOPOW KOPOO-
Ke 8 OeJIBIX W 5 YepHBIX IapoB. V3 mepBoll KOpOOKMW BO BTOPYIO HayTall
nepesioxkeHo 4 11apa, a 3aTeM W3 BTOPOW KOpPOOKM U3BJEKalOT J IIapa.
KakoBa BeposTHOCTB, YTO BCe OHU Oerbie 7

2. IIpubop coctouT m3 10 y3mnoB. BeposgTHocTb 6Ge3oTKa3HOUW pPabOTHI
TeueHUe OIpeeIeHHOTO BpeMeHU Mg Kaxkmoro y3ia paBHa 0.9. Y3mwbr
BBIXOMIAT W3 CTPOS HE3aBUCKUMO NPYT oT npyra. HaliTu BepoaTHOCTH TO-
ro, 9YTO 3a 5TO BpeMs OTKaXyT

a) XoTs OBl OMUH y3es, b) He MeHee OBYX y3JIOB.

3. llBa aBTOMaTa MpPOM3BOAAT OJIMHAKOBBIE NeTalld, KOTOPhIe MOCTYIIa-
10T Ha ob1Tuit KoHBelep. [Ipon3BomuTeIbHOCTD TIEPBOTO aBTOMAaTa BIIBOE
60JIbIlTe TPOM3BOMUTETHBHOCTY BTOPOTO. [lepBhIll aBTOMAT TIPOM3BOAUT B
cpeneMm 60 % meraseit oTIMUHOTO KayecTBa, a Bropoil - 84 %. Haynma-
yy B3dTas C KOHBelepa MeTallb oKa3ajlaCh OTIIMYHOTO KadecTBa. HanTu
BEPOSITHOCTh TOr'O, UTO [eTallb IIpou3BelleHa IIePBLIM aBTOMaTOM.

4. B omHoM m3 palioHOB Topoda B CPelHEM 3a OMHU CYTKU ITPOMCXO-
IUT TPU NOPOKHO-TPAHCIOPTHHLIX MTPOUCIiecTBUA. KakoBa BepoITHOCTH
Toro, 4To 3a 2 mHg uucito ITII :

a) Gymet paBHO 6; b) 6ymeT He Gosee YeTHIpEX?

5. MaremaTuueckoe oXumaHve U cpefHe KBaIpaTUUHOE OTKJIOHEHWE
HOPMAJILHO paclipelielieHHON CITy4YalHon Benuuuubsl X paBHB 10 m 2.
HaiiTu BeposSTHOCTH TOTO, YTO B pe3ysIbTaTe UCTILITaHUS X MPUMET 3Ha-
JeHIe, 3aKII0UeHHOe B MHTepBase (12; 14).

6. 3amaHa TIJIOTHOCTH paclpenesieHNs HeIIPEPBIBHOW CIIyYaliHOW

0, z <0
BEJINYNHEL f(z)=4 a4z —2%), 0<z <2

0, x> 2
1) HallTu MOCTOAHHYIO a,
2) HafiTu QyHKUUIO pacupenenenus F(z),
3) moctpouth rpaduku Gpyukmmii F(z) u f(z),
4) BBIYMCIUTH MaTeMaTuueckoe oxumanune M(X),
5) BerumcnutTh gucnepcuio D(X),
6) BeIYmCIUTH BeposTHocTh P (0,5 < X < 1,5).
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At 41 DapHlaHT 4LJ

MaTemaTunueckaa cTaTUCTHUKA

1. IIpoBonuiics moacueT KoJuuecTBa Mpoesxkaloniumx MmuMmo mocta I'AN B
TedeHUN 1-0ff CIIyYaiHO BLIOpAHHON MUHYTHI (CiiydaiiHas BemuduHa X ).
Taxwux mabmromenuit mpoBenero 30, pe3ybTaTH HAOIIONEHUN TTPUBEe-
HbI B Tabnuile. CKOJIBKO, B Cpe/lHEM, aBTOMOOUIIEN TIPOENeT MUMO TTOCTa
I'AN 3a mepenio?

N_435642753266531
12 4 46 45 2 3156 3 46 2

2. B pe3ynbTaTe MpoBeNeHHBIX CIIyYalHBIX N3MePEeHUT abCOITIOTHRIX 3HA-
YeHUN TOKa B 3JIEKTPUUECKOU IeNU MOJIyUeHbl CleAyollne 3HaYeHU

;[ 0,73 1,48 1,72 2,53 3,28 3,39 3,68 4,26 4,65 5,23
~ 15,75 5,83 6,17 6,39 6,67 7,39 7,47 8,84 10,26 10,26

OHpeI[eJ'II/ITb BEJIMUMHY CPEOHETO TOKa B LEIIN.

3. Ilo ycnoBusam 3amau 1 u 2

a) COCTaBUTh CTATUCTUUECKYIO TabIINIly paclpeeeHIs OTHOCUTEb-
HBIX YaCTOT CIIyYallHOW BeJTMYUHEI,

b) mOCTPOUTH TMOIIUTOH U TUCTOTPAMMY PACIIpPenesleHus.

4. Jlana cTtaTtuctudeckas Tabiuila pacrpeneleHus YacTOT B CIydai-
HOU BBLIOOPKE
a) I[locTponTh MMONUIOH W THCTOrPAMMY paclipeleseHus.

2 BEIGOPKU.

b) HafiTu BeTU4uHEL T U §

¢) 3ammcaTh TeopeTWUeCKUN 3aKOH pacmpenenenus. Halfitu Teopern-
YecKre 3HaueHUs BEPOSTHOCTEN U CPaBHUTH UX C BeJIMYMHAMU OTHOCHU-
TeJIbHBIX YaCTOT.

d) Ucnonb3oBats kputepuit [lupcona mms ycTaHOBIIEHUS IPaBIOIO-

I[O6HOCTI/I BbI6paHHOfI CUIIOTE3bI O 3aKOHE pacCIipedecJicHnd.

1):132-024681012141618
n, (14 12 5 8 9 11 8 13 6 14

(I/ICHOJ'IBBOB&TB 3aKOH pPaBHOMEPHOI'O pacnpeﬂeHeHMﬂ)
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zz |0 1 2 3 4 5 6 7 8 9
n; 122 33 20 11 7 3 2 1 1 O

(ucmomp30BaTh 3aKOH pacnpeneieHus lyaccona)

2)

z; |0 2 4 o6 8 10 12 14
n;, |6 24 38 21 5 3 2 1

(I/ICHOJ'IBBOB&TB 3aKOH HOpPMaJIbBHOT'O pacnpeﬂeHeHMﬂ)

3)

5. st HOpMaJIbHO PACIpenesieHHON CIIyYaiiHoi BesndnHer (Tabi.3, 3a-
nada 4) openennTh MOBEPUTENbHBI MHTEPBAJ, B KOTOPHII C HAEXKHOC-
b0 p = 0,95 momanaer ucTUHHOEe 3HaUYeHUe (MaTeMaTHUECKOE OXKUMIA-
HI€) CITyYallHOW BeJIWUUHBEI.

6. HaiiTu moBepuTeNbHBIN WHTEPBAJ JIS OIEHKU MaTeMaTUIeCKOTO
OXUMaHUA @ HOPMaJILHOTO paclipeleileHus ¢ HallexkHocThio (.95, 3Had
BBIOOPOUHYIO cpenmHIol0 T = (5.15, obbeMm BBIOOpKU n = 64 u cpemHe-
KBaJpaTUieckoe OTKJIOHEHUEe o = 8.

7. llo maHHBLIM KOPPEJIAIIMOHHON TabJIWIIBI 3HAUEHUW X;;Y; CIYUYalHBIX
Besimund X n Y

1) HanecTn ToukH (;;y;) Ha KOOPOAUHATHYIO IIIOCKOCTH, I COENNHUTD
X JIOMaHOMU,

2) momo6paTh GYHKINOHAIBHYIO 3aBUCUMOCTD y = f(z), Hambosee Xo-
POIII0 OMUCHIBAOIIYIO MJaHHYIO KOPpPeJalnoHHY0. JInHeapn3oBaTh, eCin
TpebyeTcs, Ty 3aBUCAMOCTD, UCIIOJIL3Y I HOBBIE TlepeMeHHbIe,

3) COCTaBUTH ypaBHEHUE JIMHAU PETPECCUN U OMPENENATH KOd(HHUIn-
eHT Koppengiuu. OUeHnTh TeCHOTY CBSI3U MeXAy BenuumHaMu X u Y.

z, | 0 025 05 075 10 125 1,5 1,75
y: 1021 235 430 6,45 840 105 12,5 145

z | 01 03 05 07 09 11 13 15
y; | 021 035 042 067 095 122 173 255
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