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Tpe6GoBaHUA K BHINOJHEHUIO U 0(pOPMIECHUIO
pac4ieTHO-rpadmuiIecKknux padboT

Hpu Boimoraenun HI'H Heo6xoguMo npuaepKuBaThCsA YKa3aHHBIX HUXKE Tpa-
BuiI. Ecam OymeT ycTaHOBIEHO, YTO paOOTHI BHITIOJHEHBI 6€3 COOMIOTeHUA DTUX
MpPaBUI, TO OHU He OYIyT 3a9TEHHI.

1. Kaxgas pabora m0/1KHA OBITH BBIOJIHEHA B OTAEILHON TETPAIN B KIETKY
YepHUIaAMU JTI000T0 IIBeTa, KpoMe KpacHoro. Heo6xomammMo oCTaBIATH MOJSA K-
puHou 3—4 cM /I 3aMeYaHUU PEleH3eHTA.

2. B zaromaoBke paboThl Ha 06J0KKe TeTpalll TOMXKHBI OBLITEH ACHO HAIKMCAHLI
amuaua crymenTa, ero naunua s, HoMmep HI'H, Homep BapumanTa, Ha3BaHUe TuC-
[UILINHB, HOMEP Y9eOHOU IPYIIbl. B KOHIE pabOTHI CleayeT MPOCTABUTH ATy
€€ BBITIOJHEHUA U PACITUCATHCA.

3. Hemrenua 3amad TOMXKHBI OBITH MMPEICTABICHB B TOM XKe MOPAIKe, KaK OHU
ykazaHbl B 6pormriope HI'H.

4. HacuérHo-rpaduieckume pabOTHI, coJepXKallre 3amatdd HE CBOEr0 Bapu-
aHTa, BO3BPAIIAIOTCA CTYAEHTAM /I BBIOJHEHUA CBOUX 3aTaHUM.

5. Hepen periennem Kaxk 10U 3a/a49u CTYIEHT 00sg3aH yKa3aTh HOMED 3a1a49n
7 MOTHOCTBIO BBEITUCATH €€ yeaoBuda. Hemrenus 3amad caeqyeT u3aaraThb mMoapoOHO
1 aKKypaTHO, OOBACHAA M MOTUBUPYS BCe TEUCTBHUA IO XOIY PEIIeHUS W Iejas
HeoOXOIMMBIE YepTeXKN.

6. Yeprexwu m rpaduku MOMKHBI OBITH BBIMOJTHEHBI aKKypPaTHO W 9ETKO C
VKa3aHWeM eIUHUI] MAcITaba, KOOPAMHATHBIX OCEH W APYTUX DJEMEHTOB {ep-
TexKa.

7. B caydae mesadéra cTyaeHT 00sA3aH B KpaTIAUIINNA CPOK BHIIOJHUTEL BCE
TpeOOBAHUA PeleH3eHTa U MPEACTAaBUTh pabOTy Ha MOBTOPHOE PEIeH3NPOBAHNUE,
MPUIOXKUB TPUA DTOM MMEePBOHAYAILHO BHITTOJHEHHYIO PaboTy.

8. Hocue penensupoBanusa CTYIEHTHI 3aIlIUIIAIOT PACIETHO-IpaduIecKre pa-
O0THI U TPEACTABIAIOT UX HA DK3aMeHe.



PacueTHOo-rpadmieckas pabora 2.2.

OmnpegeneHHbIE MHTErPAJILI U
PYHKIIMU MHOTUX IepeMeHHbIX

1. [TauTu cpennee 3HadMeHNe (PYHKIUN B YKA3AHHOM IIPOMEKYTKE.

1. f(z) =sin*z, z € {g;ﬂ'}
3. f(z)=cos?z, x € {0; g]
5. f(z) =2 —z, z€[0;1].
7. f(x) =In3z, z € {1;5]
9. f(@)=—"_ zen].

T 14
11. f(z) = e/ 1 e [0; 2].
13. f(z) =cos®z,x € {0; g] i
15. f(z) =ze 2z € [2:4].

17. f(zx) =tgx,x € {O'Z] :

'3
19. f(z) = ctgz,z € [g,Q—W]
21. f(x) = Yz, x € [0;1].
23. f(z) = 1+xlnx7$ € [6;63].

T
25. f(z) = @,xe[o,l]
sin L 12

27. f(IL'): 12 , T € |:;,;:|
29. f(z) =cos'z, z € E;W}

f(z) = xsin2z,z € [—m;0].
f(x)zﬁ#—%,xe[l;ll].
f(x) =10+ 2sinz,z € [0; 27].
sin x m
f) = e e 0%
Cf(z) =xv1+22 2 €0;1].
=T ).
cosx m
fo) = 1+Si112x’me [0’5}'
Cflx) =+ \(x—1)3 2 € [1;2].
: f(x)zl—l—i, x € [1;4].
NG
Cflx) =2 (z +2)7, 2 € [0;1].
. f(z) =sinzcos’z, x € [O;g}.
. f(z) =sin2x cos 3z, x € E;W}.
. f(x) =sin*xcosz,x € I

2 ?

2. [TauTu TOYKHU SKCTpPEMyMa U TOYKM Meperunba (pyHKINH.

T

T

1. ®(z) = /(t— D(t+1)%dt. 2. (x) = /t\/l — t2dt.

-1

3. ®(z) = /m% (*=3)dt. 4. ®(z) = / (* - 3¢%) dt.

5. (x) = [(t 1)~ 2% 6. () = %gdt.
7. ® (x) :f(&s-%) gt 8 ®(x) = / 1_tlntdt.



9. @ () = / te=t*/2dt. 10. @ (z) =

/
11. ®(z) = /x(t—5)(t—4)dt. 12. ®(z) = /x(t3+6t2+9t)dt.
/

13, () = [(++5)(0— 2% 14 @ (x) = [ (tlZ - %3) dt.

15. ®(x) :/(% _ ;2) dt. 16. ®(z) :/x(t+1)(t+4)2dt.
oo freeme 0= [ (See)a
19. ® () = / el:tdt. 2. @ (x) :/I(t—2) (t—1)dt.

21. d(z) = /(4t—t2)dt. 22. ®(z) = [ (t* — 4t — 5)dt.

23. ®(x) = /I(tQ — 2t —3)dt.  24. ®(x) = [ (t—2)(t —3)°dL
(t —3) (t+2) dt.

27. ®(x) :/I(t+2) (t—1)%dt. 28. ®(z) =

29. ®(x) = [ (t—2)>(t+3)dt. 30. d(x) =

/
/
25. &() :/(t+1) (t—1)%dt. 26. B(x) :/x(t—2) (t+1)2dt.
/
/x(t—4) (t + 3)° dt.

3. IlapucoBaTh 06J1aCTb, OTPAHUIECHHYIO JUHAAMY, U BEITUCIUTD €€ ILIOMATh.

l.y:4—x2,y:%x+1. 2.yt =x+2,y=u1.

3. xy =4, y=4,2 =2. 4. P =2r+4,y=1x+2.
5.y=2+1,2+y=3. 6. y=a%,x+y=2.

7.y =2x+1,2—y=1 8. y=a?y=2—212%

9. y=a4+2—-5,y=—22%2 -2z + 1. 10. y =2z — 2%, 2 +y = 0.

1. y=2>-22 -6,y = —-322+22+2. 12. y=2>+2z,y=0+2.

13. y = —2?+ 32+ 3,y = z. 4. y=2? 22 +3,y =3z — 1.
15. y =2? — 22+ 3,y = 6 — 4x. 16. y =22 —6, y = —z + 5z — 6.
17. y=2? + 22 + 3,y = 22 + 4. 18. y = 22 + 8x — 12,y = 18z — 22
19.y=a2?—-2r-3,y=—a2?—-2r+5  20.y=z,y=2—2°

21. v = —2y%,x =1 — 32 22. y =22+ 2x+ 1,y =4 —z.

1 1
23. y:—§x2+3x+6,y:§x2—x+1. 24. y =3+ 21 — 2% y=da.



25. y=6+x — 32,y = —2u. 26. y =15+ 2z — 522,y = —8x.
29. y=15422 — 32%,y = —102. 30. y = —1 + 2z — 322,y = 5z.

4. [TapucoBaTh 061aCTh, OrPAHUYEHHYIO JUHUAMY, U BEITUCIUTDH €€ ILIOMATh.

1. r = 3+ sin2¢p. 2. 1% = 4cos2¢p. 3. 7 =2(1—cosy)

4. r = 2sin 3p. D. 1 = 3cos2p. 6. r=2singp

7. r = 3sin 2. 8. r=2—cos3p. 9T:g,%<gp<2ﬂ

10. 7 = 3(1 +singp). 11. 7? = 4sin 2. 12. r :%Singp— 1.

13. r? = 4sin4ep. 14. r=2(2+cosg). 15. r=2—cosp, r = cos .
16. 7 = 2sin 5. 17. 7 = 3cos 3. 18. r =1++/2cos .

19. r = cos? . 20. r =2(1 —sing). 21. 7 =1++/2sinp.

22. r = 2cos dp. 23. 7":1+2(:os2§. 24. r =cosyp, r =2cosp.
25. r = 2sin? . 26. 7 = 2 4 cos4p. 27. r =1+ cos .

28. 1 = 2cos p. 29. r = 2(2 +sing). 30. 1 = 1—|—2sin2§.

5. Berauciurs 06beM Tena, 06pa3oBaHHOIO BPAIEHNEM (PUTYPhI, OMPAHUYEHHON 3a JaH-
HpIME JuHEAMEA. B 3agadax 1 — 15 ock Bpamenus Ox, B 3agadax 16 — 30 ock Bpamenus Oy.

l.zy=4,z=1,r=4,y=0. 2.y:2chg,x:i2,y:0.
3. y=cosz,r =0,y =0. 4. y=e*—-1,y=12=0.
5

5.yzcos<x—%>,g§x§%,y:0. 6. y=12%—3z,y =22,y > 0.

2
7.y:%+2x+2,x:0,y:0. 8. y=—a%+2x,y=0.
9. y=—22%+8z,y =0. 10, y=22+22+3,y=0, -1<z<0.
M. y=22+4z+5y=0,-2<z<0. 12.y:sin2x,0§x§g.
13. y=2>-22+2,y=0,2=0,2 = 2. 4. y=2% -2,y =0.

22
15. y=(z—1)%y=1. IG.E—gzl,y:iZ
17. > = (z+4)*, 2 =0. 18. (y—1)Y° =z, 2=0,y=2.
19. y=2%2x+y—-3=0,2 > 0. 20. y = 22,8z = y°.
2/3

2. y=12, y=4, x> 0. 22.y:2<§> y=0,0<z<3.
23.y:4x , v =2,y=0. 24. y =4 —xz, 0> 0,y > 0.

-
25. y = arcsinz, y =0, z = 1. 26. y =222 y=2|x|.
27. 20 =3y —y*, v =0,y = 21. 28. 31z =2y —y®, x =0,y = 3z.

29. y=In(2x 4+ 3),y =2Inz,y=0,2=0. 30. y=In(x+2),y=2Inz,y=0,2=0.



6. [TapucoBaTh Ayry KpUBOU U BBIYUCJIUTD €€ JIUHY.

1 yQ:x?’,xg%. 2. y=a20<z<4
3.y:%2—1,y§0 4. y=Inz,1 <z <3

5 y:ln(QCosx),nggg. 6 yz%z—me,lgx<2

7.y =In(z?-1), 2< 2z < 3. 8. y2—g(2—x)3,0<x<2
9.y:%(3— Wz,0<z <3 10. 92 =z(z—3)% = <3.
11.y:ln%,\/§§x§\/§. 12. y? = 162,0 < z < 81.

13. 3 = 22,0 < y < 4/3. 14.y:x23_2,0§x§2

15, y=4—2%,y>0. 16.y:—ln(cosx),0§x§£
17. y =In(3sinx), % <z < g 18. y=1In(bcosz), 0 <z < §
19.y:ln§,2§x§§. 20. y=2—e€%1Inv/3 <z <In8.
21.y:4ch§,0§x§1. 22.y:ln(25inx),g§x§%r.
23.y:lnsinx,g§x§2§. 24, y=22,0<x <1
25.y:%ch2x,0§x§3. 26. y = 2In(4 — 2?),y > 0.

27. y* =5(z — 1)} 1<z <2, 28 yzzg(x—2)3,2§x§4.
29.y:20hg,0§x§1. 3O.x:%y2—%lny,1§y§e.

7. [TapucoBaTh Ayry KpUBOU U BBIYUCJIUTD €€ JIUHY.

o=t y=t3+1, 0<t<1.
2. x =2(t—sint), y = 2(1 —cost),0 <t < 2.
t6 t
3.1=—,y=2—-—,0<x<2.
T= sy 0sTs
4. x=3+1y=t2-1,y <0.
5. 0 =3t y=t—t3, -1 <t<1.
6 Loost — Leosaty = Tsint — Ssin2t ~ <t < 28
. = — COST — — COS = —S — =S — —_.
S 4 R et T
7.x:1—et,y:1+et,0§t§7rl.
8.x:sin3t,y:cos3t,0§t§§.
9. 2=t y=1—-t*,0<t<1.
13 12
10 2=—,y=1——,y>0.
x 37y 47y_

t? 12
1l.o=——1,y=—0<t<1.
J" 2 7y 27 — g

1222 =t2,y=1t*—-1,0<t < 1.



13.c=ty=1>2—-1,-1<t<1.
14. x = cost + tsint, y =sint —tcost, 0 <t < 2.
15. . = e cost,y = e*sint, 0 <t < 1.

16. x = 3cost — cos3t,y = 3sint —sin 3,0 <t < g
17. z =cos’t,y =sin®t,0 < t < g
t3
18. y:t2+1,x:§—t,0§t§\/§.
19. c=t"—4,y=8—150<t <2
20, =2+ 1L,y=1—-83,0<t <2
t3
21. y:§,x:t2, —1<t<1.
22. x:et(cost—i-sint),y:et(cost—sint),% <t< %
t(t* — 3

24. © =2(3cost —cos3t), y =2(3sint —sin3t),0 < ¢ < g
25. z = elcost, y=elsint,0 <t < 1.
26. x = (t* — 2)sint + 2t cost,y = (2 — t?) cost + 2tsint, 0 < t < 7.

2(t3 — 3t
27.x:2(t2+1),y:2—7( 3 )
16 tt .
28.x:E,y:2—Z,O§t§\/§.
sint sintcost
29. x = Y = L0 <t<o2r.
N
tt 16 .
30.x:2—z,y:g,0§t§\/§.

8. [TapucoBaTh Ayry KpUBOU U BBIYUCJIUTD €€ IJIUHY.

1. 7=1+4cos. 2. 7 =3(1—cos ).
3. r=2(1—singp). 4. r = 2sin® (g)
5. r = sin® (g) 6. T:2e4/3‘p,—g§<,0§g.
7.7 =2(1+ cos ). 8. r=3p% 0< < 2m.
9. 71 =5¢% 0< ¢ < 2. 10. r = cos® .
m

11.r:\/§ew,oggp§§. 12. r =2(1 +sing), 0 < ¢ < 2.
13. r =sin p — cos . 14.r:sin2§, 0 << 27
15. rz?sinzg,()ggog%r. 16. r:20052§,0§g0§27r.
17. o =1, 0 < <27, 18. r =cos®2p, 0 < ¢ < .

4
19.7":3<p,0§g0§§. 20.r:cos3§,0§<p§7r.
21. 7 = sin + cos p. 22. r:cos4Z.
23, r:2cos4§. 2. r:3sin4§, 0< <2



25. T:2sin4§,0§g0§27r. 2. 7 =2+ 2cosp, 0< ¢ < 2.
27.7":2(:osg0,0§g0§g. 28.r:acos3£,a>0,0§g0§7r.
29.7":8sin4§,0§g0§7r. 30.r:4cos3§,0§<p§7r.

9*. TlpumereHre OnpeneJeHHOr0 NHTErpaa.

[. C momorIpo moABEMHOTO KPaHa U3BICKAIOT Kea1e3006 TOHHYIO JeTalb CO THA PEKU TUIy-
6unou h m. Kakas paboTa mpu 5TOM COBEPIIALTCS, €CIN JeTalb uMeeT (POPMY TPABIILHOTO
TeTpasapa ¢ pebpom a m? IL1oTHOCTH *Kemrezoberona 2500 xe/m?, mroTHOCTL Boabl 1000
Ke/m>.

1. h="5m;a = Lu. 2. h=06m;a = 2m. 3. h=>5m;a =2m.
4. h=Tm;a =1,5m. 5. h=6m;a=1,2m. 6. h="Tm;a = lu.

II. [TavTw cuIy maBIeHUA HA ITACTUHKY, IMEONIYI0 (hpOPMY PABHOOOKOU TPAIENNN, BEPX-
Hee OCHOBAHME KOTOPOU a M, HUXKHEe b M, a BBICOTA h M, TOTPYKEHHYIO BEPTUKAILHO B BOIY
Ha ray6uny ¢ m. [LiotHOCTH Boabl 1000 Ke/m3.

7.a=0,1m; b=0,2u; ¢=0,3m; h=0,5nu.

8. a=0,1m; b=0,3m; c¢=0,3m; h=0,4m.

9.a=0,2m; b=0,4m; ¢c=0,1m; h=0,5m.

10. a =0,3m; b=0,6m; ¢=0,2u; h=0,3m.

11. a=0,2m; b=0,5m; ¢=0,1m; h=0,2m.

12. a =0,3m; b=0,4m; ¢=0,2m; h=0,4m.

II1. TTauTm paboTy, COBepIIAeMYIO TP BEIKAYMBAHUN BO Bl U3 KOPBITA, IMEOIIEro (popmy
NOMYIWINHPA, IJIXHA KOTOPOTO a M, paiuyc r M. Ilaorrocts Boasr 1000 x2/m3.

13. a =1m;r =0, 3m. 14. a=1,2m;7r =0,4m. 15. a =1,5m;r = 0, 4m.
16. a=1,1m;7=0,3m. 17. a=1,4m;r =0,5m. 18. a =1,3m;7r =0, dm.

IV. Tpy6a umeer muametp d cm. OTUH KOHeI € COETUHEH ¢ 6AKOM, B KOTOPOM YPOBEHbD
BOJBI HA ( M BBIIIE BEPXHErO Kpas TPYOBI, a APYrou 3aKPBHIT 3acioHKou. [lawTwm cury
JaBIeHUA Ha 3aCI0HKY. ILroTHOCTH Bombl 1000 Kxe/m3.

19. d = 6em; a = 1. 20. d =8cm;a=1,2m.  21. d=10cm;a =1, 4m.
22. d =12cm;a =1,6m. 23. d = 1ldem;a =1,8m. 24. d = 16¢cm;a = 2m.

V. Kakyto cuny naBieHWs MCHBITHIBAET MPAMOYTOJbHAS IMIACTUHKA [IWHOU (, CM W IIU-
puHOu b cM, €caM OHA HAKJIOHEHA K MOPU3OHTAJILHOMW IMOBEPXHOCTHU BOJIBI IO YIVIOM ( U €€
6OaBIIAA CTOPOHA HAXOAUTCA Ha rayoune h cu? [LtoTHOCTH BoaBl 1000 K2 /M.

25. a = 10cm; b = 8cm; o = 30°; h = 30cm.

26. a = 15¢em; b = 10em; oo = 30°; h = 20c¢m.
27. a = 16¢em;0 = 12em; oo = 45°; h = 10c¢m.
28. a = 18cm; b = 15¢em; v = 45°; h = 20cm.
29. a = 20cm; b = 18cm; v = 60°; h = 30cm.
30. a = 14em; b = 10em; oo = 60°; h = 15cm.



10. BoraucmmTs HeCOOCTBEHHBIN HUHTEIPAL.

2
3 2 d
L[ et 2. [ T 3. [ =
0 el w? o (x—1)
1 2 e
d d d
1/ : 5. [ 2 6. [~
, 2 —4x +3 S Inz Sz Inz
/2 00
. // dz o 7 xdx 0 /lx?’—i—%—de
: . : - .
) cosx ) (a2 = 3)3 / 3
+00 2/m 1
dx 1dx 1 T
10. /— 11. / in =2 12./ d
K 2462+ 12 / Smxx? / (1_x)2cosl_xx
13 /Gdix 14 70 du 15 70 dz
' ) m ' J rindax’ ’ ) 2 4+x—2
16 1 da 17 70 da 18 7061/3661
/ 2—2)V/1—x / T+ 23 / x?
~ 1/2 1/2
19 * dx 50 // dx 01 // dx
'1/2 /1 + 22 ) ) rlnz’ ’ / rln’x
29. +Ooamtgxdx. 23. [ _wda 24, /3 vdx
1+ 22 2 —1 Jr2 — 4
| . :
/2 Ay o de
25. [ ctgzdz. 26. / _rar a7 /
()f et ae ) (14 x3)? J rin?z
2o dx e xdx ’ dx
8 [ o0 [ s .
o+ 2e 45 J /(422 +1)3 / Va2 =Tz + 10

11. ITavTu n w306pas3uTh B miockocTu xOy 06JACTDb ONpeneTeHnsa (PYHKINN.

o= 2. z=+v22+ 132 —1+2In(9 — 22 — 9y?).
T =y
1
3. z2=——1 +2)(1—vy)). 4. z= )
‘ , W@+ =) 4 2= e 15 0
rT+y
5. z = e — 6.22\/(x2—y)(y+2x—4).
r—Yy
7. 2=~ +1In(4x — y* +8). 8. 2= — .
2 x+n(m y” +8) 2 (i — 21 7)
9 1, lny 10 A A el
Lz = . L=yl =
r—y 2x+ 3y 9 4 22+9y2—-4
3= /7Y I
11 Z:ly—$3 : 12. z:\/x2+y2—9+ln(1—1—6—§).
nx+./y x
13 . 14. z =+/3 —_—
T e o y+m

10



15. z=2—arccos(l —z —y). 16. z=+/2Z—y2—1—1In(9 — 2% — y?).

17. 2z =y — 22 + W 18.z:ln£+x+y.
y—2 y y—a°
19. z = /(. +y)(y — 2). 20. z = 3z + arcsin(2z — y).

1.2 y2
21 2 = Jem(a — ). 2. z=\[1- % - L+ /-4

In((z —1)(y +2))

23. z = : 24. z = /11 — 422 + 162 — 9y? + 18y.
T =Y
— 1
25. z = arcsin Yy 26. 2 =9 — 922 — 2 + /a2 + 2 - 0.
xy
2
27. z:\/y—:v—3lnx—. 28. z = In(2? + 4y* — 2z — 8y — 1).
)
Vay — x2 —y? 1
29. z = . 30. z=In|(1 — -2 E—
o 22 + y% — 2y z=In[(1—2)(y )]+x+1

. s
12. [pumensas noaHbl uddepeniuas, mpubInKeHHO BHYUCIATL (CINTATE 5 ~ 1,57,

1= " ~0,017).

180
1,97

L{(2,92)2 — (1,03)2. 2. /(1,0 (0,05)2. 3. arctg (1,02 - 1>.
4. \/60’03—|—5'(2,97). 5. 1/(1,04) 199+1n(1 02). 6. /(0,98)3 + (2,02)%.
7. sin 28° - tg 44°. 8. /(1,04)% + (1,98)3. 9. /3202 + 11 - (1,97).
10. In((1,02)3 — (0,03)2). 11. 4 —3- (0, 89)202 12. 3 — (0,98)1:05,
13. \fcos 1,55+ (3,98)2.  14. /(4,05)2 + (2,96)2.  15. /11,97 + (2,02)2.
16. In((0,97)% — (0,08)?). 17. /(1,05)* + (1,97)3.  18. (6,03)* - sin 29°.

; 1,04
19. \/sin®1,55 +8¢002.  20. {/(2,01) + 117, 1. 21. o3
22. cos61° — 2 - tg 44", 23. (1,02)%-(0,97)2. 24. In(0, 093+0 993).
25. {/(1,09)% +7,05. 26. 3 — (2,03)2-(3,98)%.  27. (3,03)%02 — 4.
28. cos59° - tg 46°. 29. (0,97)198 + (1,04)%%.  30. (0,96)2 - (1,02)3.

13. [lamucars ypaBHEHHA KaCATEILHOHN ILIOCKOCTH M HOPMAJN K IOBEPXHOCTH B 3aTaH-
HOU TOuke M.

1. zyz— 2+ 2y —x+1=0; M(1;2;2).
2 zzx—x2y+y22+2x3—y—6:o; M(5;1;2).
3. z:(x—y)Z—i-xy——x; M(2;2;1).
1 2 ny
4. z:3<—+y> —2—; M(1;1;10).
Y Y
5. 5(x? +y? +2%) = 2(xy +yz +12) —9=0; M(1;1;1).
6. (x+y—2)?2—3y+2x—2—13=0; M(1;2;-1).
7. (z42y)? — (v +4y — 22) = 0; M(-1;2;-1).

11



8.
9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.

[y
Iy

© X NSO W

e T
Clk W= o

B4+ 3r%y +az+ 92 +y—20—20=0; M(-1;2;-2).
22—yt + 22— 20+ yz—8=0; M(3;-1;2).

2In(w + 2) — % =2, M(—2;3;3).

322 —y? + Vo + 2+ 3y —5z2+2=0; M(4;—4;5).
23+ + 22— 3ayz + 20 — 3y — 30 =0; M(2;2;—2).
4—2? -y’ +22—2+3x—5y—16=0; M(1;-1;3).
xz —yr+yz+2x—3y+22=0; M(1;-2;-10).

ry —yz +2r+ 22 —3=0; M(—1;-2;-3).

r2? — 2Py +y?z+ 20 —y — 10 =0; M(1;2;2).

z =z —xy? — 2v + 3y; M(2;—1;-5).

P +30%y + 2z +yz—2r+y+2=0; M(1;-2;2).

z =%y —xyd +ay — 2v —y; M(1;—1;-2).

ryz — 222 +y? +22) +5=0; M(1;—1;-1).

(x4 2y — 2)? —22 =0; M(2;1;2).

zlnz — zlny +2ylnx + 2z — 22 = 0; M(1;1;1).

Tyz = x + 2y — 322 +21; M(-1;-2;2).

Zlnx —x?Ilnz +ylrz —4=0; M(1;2;1).

2?2 +y? + 522 — 6ry + 61z — 6yz — 25 = 0; M(1;—1;1).
(x—1)2+(y+z)2 (1—2)2+yz+yz=0; M(1;-1;-1).
z? + y? +Z —2(x—|—2);i—4(z—1) —(y+1)2=1=0; M(-1;-1;1).
xyz+3—3y+22—%—3—0 M(1;1;2).

22y —y*z + 220 — 22+ 3y — 52 + 10 =0; M(—1;1;2).
(x+2y—2)*—(y+22)°+24=0; M(1;1;2).

. [Tautu mpowssoauyio ¢pyuknuu U B Touke M B HampaBJIeHUN BEKTOPA l.
U=4—a2—y2+ 22—z M(—1;2;-1); [ = (84:1).

U=2xyz —2?+y% M(2;1;-1); [ = (12;3;4).

U=1-14z M1;-1;2); I'= (2:3;6).

U=xy—yz+2x+2% M(-2;1;2); | = (—4;8;1).
U=z*v— 2%y +y*z+ 2z —y; M(1;—1;3); I=(=4-312).

U=uzyz—2"+2y —x+2; M(1;—-1;-1); I = (—2;3;6).
U=3(2+y2+22) —ay; M(1;1;1); [ = (=3;12;4).
U =3z —2y>+ 2% — xyz; M(— L) 1= (152;2).

1
U=mzyz2 —In(2+422); M(1;2;—2); [ = (4;—1;8).
U =322z —zy+ T F+y; M(45;1); [ = (3;-12;4).
U=a2— 12+ 25— 2w +yz—1; M(2—1;1); [ = (—2; —3;6).
= VI—xy+az—2y2% M(1;-5;2); [ = (—4;—8;1).
U=zIn(z+2)— %2 M(2;3—-1); [ = (3;—4;12).
U= (2+y—2)—3ayz M(1;1:—1); I'= (2 —3;—6).
U=2—(z+2+2)% ML-11); = (-1;2-2).

)—l
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16. U=zxlnz—zlny+2ylna; M(1;1;2); —-1).
17. U = arctg (vy) + arctg (yz); M(1;—1;—1) ( 12;4;3).

= (8;4
; L=
18. U=z2lnz — 21ny+y21nz M(1,1,1), = (3;—2;—6).

19. U =3azyz — 2% —y? — 22, M(1;—1;2); [ = (8;—1;4).

20. szyz—?(x2+y2+z) M(l —11); I'= (=12 -4;3).
21. U= (z+2y—2)?—xz; M(-1;2; ), = (3; 62)

22. U= /(1+2)(12—y) + 2% — 2z; (3,3,—1) = (1;—8;4).
2. U=2+7-2+5 M(1;1;—1); [=(2;-1;2).

24. U= (1422 —ay+2*—zy; M(-1;2;— )l (4; —12; 3)

25. U =224y + 52> — 6y + 62z — 6yz; M(1;1;1); [ =
26. U=(z—1)*+(y+2)?—(1—2)*+2y; M(1;-1;1);
27. U=—-2x+2)+4(z—1)2— (y+1)% M(1;1;1); [ =
2. U=@+y—22%+@x—2z+1% M(1;-1;-1); [ = ( )
29. U=2—2224y2—3(z+y); M(-1;1;—-1); [ = (6;— 3)
30. U= (z+2y—2)%—2y+22); M(1;1;1); [ = (-8; - )

(6:-23)
= ( 18 —4).
(

—3).

15. 3agatu Ha TPAJTUEHT W TPOU3BOAHYIO TIO HAMPABICHUIO.

I. [TauTn yroa mexay rpagmenTamu GpyHKIUA 2 B ToUkax A u B.

1. z:lng;A(1/2;1/4); B(1;1).
T
2. 2z =x? —y? A(5;3); B(4;2).
3. z =23 +9° — 3xy; A(2;1); B(0;3).
2
4.2 =L, A3;1); B(—2;-1).
T
5. z = arctgzy; A(1;1); B(—1;—1).
6. 2 = In(z? + y?); A(1; 1), B(2;2).
7. z=1Invz? +y% A(0;1); B(—1;1).
8. z= x3+y3-,4(2-—1)- B(3;4)
. - x_y ) ) ) ) .

9. 2z = arcth;A( 2;1), B(5;3).
Y

x
10. z = yy/xr + —; A(1;4); B(9;1).
Vi 77 (1;4); B(9;1)

II. TTauTm yrom mexay rpagueHTamu (pyHKIUU 21U 25 B TOIKe M.
20+ 3
1. 2, = 'y = —2ay~Y M(3;4).
rT—=Y

2
12. 21 = yJx; 20 = <y> ; M(1;8).
T
13. z1 = arctgf;zz =\/x +2y; M(1;1).
Y

4
14. z, = =4 —x°— M(—1;2).
4= g a? =y M(=1;2)
Ty
15. 2, = 2y = 2 M(—1:2).
21 l'—y’ZQ 21.7 ( 7)

13



16. 21 = xe™¥%; 2y = 23 + 322y — y3; M(—1;0).

.y xz
17. = = s M(2;1
21 = arcsin =; 2o = 3y o0 (2;1).
18. 2, = a¥; 2 = ”“;er L M(1;2).
-y
x x
T+y 11
20. 21 = ——;2=In— M
21 31'2—|—y2’ ya (2a4)

ITI. [TanTu MakCUMMAIBEHO BO3MOXKHOE 3HAYEHNE IIPOM3BOLHON MO HAIIPABICHUIO (DYHKIIUN

2 B Touke M.
21. z =y/x — y®> — x + 6y; M(4;3).
23. =2 — . M(1;1).
r Yy
25. z=-ev; M(0;2).

x

27. z =Insin —; M (1;3).
i (1;3)

29. z = arctg \/zy; M(4;16).

22. z = —2xy~ Y M(1;4).

pa—y ; M(3;2).
262—111(\/_—1-\/_) M(1;4).
28.z:ln(x+\/m), M(1;1).

30. z = 2y¥/x; M(1;-1).

24. z =

16. TTauTu ¢pyuxuuio z(x,y) 0o ee moIHOMY AUGDEPEHIHATY.

y?
— 4 y+ 1) dz.
2z

—_

(x +ylnz)dy +
(322 4 6zy?)dx + (62%y + 4y® — 1)dy.

2 1 3
. +(__i i
y*

27y + €% + y)dr + (v + 2% + y?)dy.
4z + 3y + 5)dx + (333 — 6y* — 3)dy.

1 2
(——?’i)d + oy,

(3z%y + sinz)dz + (x — cosy + 2)dy.

© oo NS ot W N

—_
e

e St
W N =

z(22° + y?)dx + y(2® + 2y*)dy.
sin 2z sin? x

—_
=

+ x) dr + (y - — | dy.
y )
— 3zy? + 1)dz + (y* — 3ya? + 2)dy.

—_ =
> o

17.

\]

1
(i _) (_ T 2y> dy.
x? Ty

14

(e +y+siny)dr + (e + x + xcosy)dy.

1

1
<smy+ysmx+ >dx+ (mcosy—cosx+—>
)

dy.



18. (3y — 627 — 3)dx + (3 + 4y + 5)dy.
19. z(y? + 222 — 3z)dx + y(2y* — y + 2%)dy.
20. (y+xlny)dm+<2—+x+1>dy
)
in 2
21. (x_sm y)d + (sm y—i—y) dy.
22. (" +y+ycosz)dr + (e +x +sinz — 1)dy.
23. (6y2x + 42® — 2)dx + (3y? +6ym —1)dy.
24. (23 = 3xy? + 2)dx — (32%y — y* + 3)dy.
25. (22 4+ y? + 2z)dx + (2zy — e Y)dy.
26. (2z —y+e€* —5)dr + 2y — z +y* + 1)dy.
27. (32?2 — 2z — y)dx + 2y — x + 3y* + 2)dy.
28. (222 + xy? — 1)dz + (ya? + 2y* — e ¥)dy.
29. (y* —cosz + 1)dz + (Bzy? + siny + 2)dy.
30. (2z —y+3z? — 1)dx + (3y? — 2y — z + 2)dy.
17. TlavTu 5KCTPEMYMBI (DYHKITUHY.
1. 2=1—12+2y — 622 — y2 2. 2=7—a?—xy—y?+ 3z — 6y.
3. 2=2—6x+2y— 2% —y> 4. z=2xy — 32 — 2y* — 4z + 18y + 10.
1 1
5. 2=z 4+ay+y: +—+—. 6. 2=1—x+2y—62%— 3y? — Say.
r Yy
7. z=4(x —y) —x* -y~ 8 z=uay—a?—y?*—3x+2y— 1.
9. z=15— 4z + 6y + 2% + > 10. z=2*+a2y+y*— 3z — 6y +5.
11. z2=1—y+ax+22+ay+y> 12. z=a2+ay+y? — 13z — 11y + 7.
13. z=3x+ 6y —zy — 2? — y% 14. z=2zy(6 — 2z —y); = >0, y>0.
15. 2z = 22 — xy? + 5a? + 32, 16. z=2%3B—2—y); x>0, y>0.
17. z = 2% + a2y +y* — 2z — 3. 18. z = a3 + ay® + 2zy — 112.
8
19. 2z =222+ 3y — 2 — Ty. 20. z:x3+y3+6xy—ﬁ;x<0,y<0.
21. z =322 4 2y* — 2zy — 10. 22. z=a3 -T2 +ay — y* + 92 + 3y + 12.
23. z=a2+y? —dy +4. 24. 7z =22+ 6xy + 5y* — 1 + 4y — 5.
25. z=a*yd—x—vy); >0, y>0. 26. z=2>+¢y>— 152y +1; x>0, y > 0.
27. z=azy*(1—x—vy); >0, y>0. 28 z=2>+¢y>— 92y +16; x >0, y > 0.
29. z =% —2xy + 9> — o5 30. z=a2+ay+y?—3x+6y—T.

18%*. [TauTu onTUMyM.

1. B mauabp mpaMOU KPYTrOBOW KOHYC BIUCATH MPAMOYTOJBHBIN MAPAJLICJICINANET HAM-

00JbIIero 006HeMa.

2. [lauTu KpaTdauiiee pacCTOSHIE MeXIY MapaboaoOn § = &
3. [Jamsr Tpu Touku A(4;0;4), B(4;4;4) u C(4;4;0).

2 u npamoit z —y — 2 = 0.

[TavTy Ha MOBEPXHOCTHU mIAPA

2% 4+ y? + 2?2 = 4 Takyo Touky S, 4T06H 06BeM mIpaMuasl S ABC 6bLT HAMOOMBITIM.
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4. Ilpm xakmx paszMepax MPIMOYTOJBHOT'O OTKPBITOTO AMUAKA C 3aJaAHHBIM 00HEMOM
V = 32m? ero mnoBepxHOCTH OyIeT HamMeHbIICH?

5. B map paamyca r BOUCaTh NPAMOYTOJIBHLIN MAapAJLIeIene] HanOoJbIIero 06seMa.

6. [laTep umeer popmMy MUIMHIPA, 3ABEPIIEHHOTO CBEPXY MPAMBIM KPYTOBBIM KOHYCOM.
[Ipu maHHOW TOJHOUW TMOBEPXHOCTH IIATPA ONPENEINThH €ro W3MEPEeHUs TaK, ITOOB 00BemM
OBLT HAMOOIBITAM.

7. OmpegennTb pa3sMepbl KOHYCA HAMMEHBIIeH OOKOBOW MOBEPXHOCTH IIPHU YCJIOBUU, ITO
ero oo6bem paseH V.

8. OmpenennTb HAPYXKHBIE Pa3MepPbl KOTIA MUIWHIPUIECKOW (POPMBI C 33 TaHHOU TOJI-
[MIWHOU CTEHOK ( W eMKOCTBIO V Tak, IYTOOB Ha ero M3rOTOBIEHWE MONLT0 HAWMEHBIIee
KOJIMIeCTBO MaTepuaJia.

9. [IyKHO MOCTPONUTH KOHHIECKHUH IIATEP HAMOOABIIEr0 00BeMa U3 JaHHOIO KOJNYIECTBA
MaTepuaaa S. KakoBbl TOMKHBI OBITH €I0 Pa3MephI?!

10. ITa maockoctu 3x — 2z = (0 HAUTH TOYKY, CyMMa, KBaJIPATOB PACCTOAHUU KOTOPOU
or Touek A(1;1;1) u B(2;3;4) HanmenbInas.

11. Mamer Tpu Touku A(4;0;4), B(4;4;4) u C(4;4;0). TlauTu Ha HOBEPXHOCTH IIapa
2?2 +y? + 22 = 4 Taxyio Touky S, 9T06E 06BeM mupaMuibl SABC GBLT HANMEHBIIAM.

12. Illarep mmeeT GopMy IWIMHIpPA, 3aBEPIIEHHOT'O CBEPXY IIPAMBIM KPYT'OBBIM KO-
aycom. [lpm mamHOM 0OBeMe maTpa ONpENeJUuTh €ro U3MEePeHWus Tak, ITOOBI ero MOJTHASL
MOBEPXHOCTH OBbLTA HAMMEHBIIIEH.

13. U3 Bcex pILIMIICOB, Y KOTOPHIX CYMMa OCEeH MOCTOSHHA U paBHA 24, HAUTH HANOOIBIINN
0 ILTOIIATH.

14. TlavTu TpeyroIpbHUK TAHHOT'O MEPUMeTPa 2P, KOTOPBIA MIPU BPAIIEHUN BOKPYT O THOU
13 CBOMX CTOPOH 00Opa3yeT Tea0 HamMOOJbIIEr0 0ObeMa.

15. ToaoxurenpHOE IUCIO ¢ PA30UTh HA TPU HEOTPUIATEIBHBIX CIATAEMBIX TAaK, ITOOBI
X Ipoum3BemeHne OLLIO HAMOOJBIINIM.

16. Ilpm xakmx pasMepax OTKpHITasg MPAMOYIOJIbHAA BAHHA JAHHOU BMECTHUMOCTH V'
UMeeT HAUMEHBIIYIO TOBEPXHOCTH!

17. Tlpm xkakux pazmepax OTKPBITAsS MUIWMHIPUIECKAS BAHHA C MOJYKPYTJIBIM IMOTIEpPet-
HBEIM CeYeHWeM, ILIOMA T MOBEPXHOCTH KOTOPOH paBHA 3mam?, mMeeT HamGOMIbIIYI0 BMECTH-
MOCTbB?!

18. ITauTu OpAMOYTOJBHBLIA Mapa/LIeJelune] ¢ TAHHOU ILIOMA b0 MOBEPXHOCTH S, MMe-
O HANOOJBIINT OOBEM.

19. Ia mrockoctu xOy wawru Touxky M (z,y), cyMMa KBaIPATOB PACCTOSHUN KOTOPOU
or Tpex npaMbIX £ = 0,y =0,z — y + 1 = 0 6bL1a OBl HAMMEHbIIIEN.

20. Yepes Touky M (a,b, ¢) IpOBECTH MIOCKOCTh, 0OPA3YIOIIYIO ¢ KOO IUNHATHBIME ILIOC-
KOCTAME TeTPadIp HANMEHBIIEro 00BeMA.

21. B sununcowns BoucaTh NPAMOYTOJBHBIN MAPAJLISJIETATE] HANOOIBIIEr0 00heMa.
2

22. B kxakou Todke d/rmrca — + 0 = 1 xacaTenbHasA K HeMy 00pa3yeT ¢ OCAMU KOOpP-
a
AUHAT TPEYTrOJbHUK HaMMEHbIICH HJIOHI&,Z[I/I?

23. B mamHbIN map BOMCATH IMIIXHAP C HAXOOJBIIEN IIOJTHOU IIOBEPXHOCTLIO.
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24. MMantu kpardanuee paccrosaue or Touku M (1;2;3) 1o npsaMon, 3aJaHHON ypaBHe-

m = = 2 = 2
1 -3 2

25. IMaiTu aamHB noxyocen smmmica 362 + 24xy + 29y = 180.

26. TlanTu kpardanumee paccrosuue or Touku A(1;0) mo sarunca, 3agaHHOrO ypaBHe-
muem 4x2 + 9y? = 36.

27. Cpeau Bcex TPEyroJIbHUKOB JAHHOTO IePUMEeTPa 2p HAUTU TPEYTOJbHAK HAMOOIBIICN
ILIOIIIA TH.

28. Cpemnm BCex TPeyroOJbHMKOB, BIMCAHHBIX B KPYr pajuyca [, HAUTU TpPeyroJbHUK
HAMOOIBINEN TLIOIIAIH.

29. U3 Bcex TpeyroabHUKOB C OJMHAKOBBIM OCHOBAHMEM M OJHUM U TeM JKe YIVIOM P’
BepIINHE HAWTY HAXOOJBIINK IO ILIOMIAIH.

30. Ila samunconge x2 + 2y? + 422 = 8 maiTu TOuKy, HamboIee yIAICHHYIO OT TOUKH

(0;0;3).

19. B aBounHOM umHTerpalge //f(x,y) dxdy m306pa3uTh obmacTh, D Ha dUepTexe, Ie-
D

peuTHu K MOBTOPHOMY, PACCTABUTD MPEIeSbl MHTEIPUPOBAHUA B PABIAIHBIX MOPIIKAX, €CAN

006JaCTh NHTErpupOBaHUA OI'PaHNYICHa JUHUAMM:

2

l.y=—vV1—-2%2y=1—2,2=0. 2.y:%,y:2\/5,x§2.
3.y=05x+1,y=7—x,v=0. 4. y=a*y=x+2,2 > 0.
5.y = —a?,y=a%z=1. 6. y=0,2=05y+1,z=7—y.

4
7.0=0,2<2y+1,0=4—y> 8.y=—2=1y=0,2=2.

x
9. y=0y=2, v =9z =y>+2. 10. z = 0,2 < 1.5y, x = /25 — 92
11. 2 =0.25y% 2 =2/y,y < 2. 12. y=0,y = (z —2)%,y = .
13.y:e_‘”2,x:0,x:1,y:0. 4. y >0,y < x,2% +y*> = 1.
5. y=yx,z+y=0,y =1. 16. x =cosy,z =0,y = 0.

1
17. y =2 — a2,y = 2% B y=rx+—y=lLzr=1zr=2.
x
19. y =20 — 2%, y=a—2. 20. y=e'* y=0,2=1,2=2.
1
2l. y=x,y =2x,x +y = 6. 22.y:iﬁ\/4—x2.
2

23. 22 442 = 1,22 + ¢ = 4. 2. y = jl,x:—O.E),y:O,y:l.

x
25. 22—y’ =1,0 =20 =3. 26. 1 = 0,2 =4,y =2 — 0.52%,y = 3 + 0.522.
27. y =Inx,x = 3,y = 0. 28. y =0,y =4,7 =2 — 0.5y%, 2z = 3+ 0.5¢°.
29. 22+ 9% = 1. 30. y? 4+ 2% =4dx,y?> + 2% =8,y = 22,y = 7.

20. BuraucanTh o6beM Tera, 06pa3oBaHHOTO TaHHBIMHU IIOBEPXHOCTAMU.

LLy=yx, y=2yx, v +2=4, 2=0.
2.2=0, y=0, 6z +3y+22=6, 2 =0.
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.x4+y+2=2,3xr+y=2,y=0, 2=0, 3x+ 2y =4.
4. 2=0, y+2=2, 2y = a°.

5. z=422+2y*+1, 2 +y=3, 2=0, v =0, y =0.

6. z=224+1y% z=19% =2, 2=0.

7T.2=4—2% y=5,y=0, 2=0.

8. z2=1—-22 24+y=1,y=0, y=2z, 2=0.

9. z=14+z+y, 2=0,v+y=1, =0, y=0.

10. z2=4—a22—9y% 2=0,2=—-1, =1, y=—1, y=1.
1. z=14+22+y% y=052, y=a, y=1, 2=0.
12.2—2—y—22=0, 2=0, y =22, y=2.

13. z:x22+y2+1, r=0, =4 y=0,y=4, 2=0.

14. z:%, 2% +3y—12=0, =0, y=0, z = 0.
15, 2=0, 2=y, 2+y=3, 224+y=6, s +y+z2=1.
16. 2=2—1x, 2=0, y = 2/7, y = 0.2522.

17. 2=2% 2=0,2r —y=0, x +y =09.

18. 2=1025y% 2=0, 20—y =0, 2 +y=09.

19. z=a2?+9y% 2=0, y=12% y=1.

20. z=a—uz, z:O,QyQZax, a > 0.

21. z =4 —?, y:%, z=0.

22. z=2>4+y*+1, z4+y=1,2=0,y=0, 2=0.
23. z=vy, 2=0, =0, x =4, y =25 — 22.

24. z=224+y? 2=0,2=0, y=0, 2 +y = 1.
2. z=4—zx—y,y=2—x, y=2, x=2, 2=0.
26. 2+ =1, 2 =y z=0.

27. v +y =6, y=+3x, z=4y, 2=0.

28. z =%+ y=—a% y=—1, 2=0.

29. z=y? 2=0, 2 =0, v +y=2.

30 2 =0, 2=2—y, y=2a>

21*. [Ina miockoun ¢urypsl (MIACTUHKHA), OTPAHUYEHHOW JUHUENd L, HAUTH KOO IU-
HATHI [EHTPA TAXKECTH U MOMEHTHI MHepIuu oTHocuTeabHo ocen Oz, Oy u Touku O(0;0).
Ecau B yc1oBun 3aga4m He gaHa MIOTHOCTH P(,Y), TO MIACTUHKA CIATAETCA OTHOPOTHON
(a>0,b>0,b<a).

cyt=dr+4, y* = 2x+4.

: KPYTOBOM CEKTOP pajmyca @ ¢ YIJIOM IIpH BepIImHe 2cv.
cy=2x,x=1y=0; p(x,y) =z +y.

Yy =sinz,y = gx,x > 0.

: x—l—y:2,x:ﬂ2,y:2.

:r=a(l+cosyp).
2 = 2a% cos 2p, —

N ot W
wNeBel e Eel

™ ™
1S¢ <7
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8. L:z/a+y/b=1,2=0,y=0; p(x,y) =2y + 1.
9. L:z+y=22=0,y=0; p(x,y) =2z + 2y.

10. L: y?*=4dx,x =2,y > 0; p(x,y) =22 + .
11. L:y*=az, x =a,y =0,y > 0.
12. L:r* =a’cos2p, -2 <o <2
3. L:y=by=0,r =0,z =a.
14. L : mpeyroabuuxk ABC : A(1;1), B(2;1),C(3;3).
15. L:y=4—2%y=0.
16.L:y:sinx,y:0,0§x§7r.7r
17.L:yzcosx,y:O,x:0,x:Z.
18. L: y*=azx,y=x.
19. L : rpeyroasauk ABC : A(0;2a), B(a;0), C(a;a).
0. 0: E X 1T Yy
25 9 5 3 .
21.L:y—smxy—00<x<z
2 2
2. L: 5+ 5 =1y20
23. L:y=—VR2—a12,y=
22 P
24.L:§+§—1,x>0
25. L:y*=ax,v=a,y <0.
26. L: cexTop KpyroBoro KOJbla C HEHTPATbHBIM yIVIOM ¢ W paguycamu r u R.
27. L :y=2—22y=0.
28. L: p=a(l —cosy).
29. L : y?=2x,0=2.
30. L:y=vR?>—22, y=0.

22*. C noMompi0 IBOMHOINO MHTErPaaa BBYUCIATH IIOMALbL (PUTYPHI, OrPAHUYEHHON
3aganubvu auHuaAMua (a > 0, b > 0).

L. (2% +y?)? = a®y". 2. (2? +y?)? = a’z*
3. (2% +y?)? = day? 4. z* = a*(z* — y?).
5. (2% + y?)? = a’2. 6. (2% +y?)? = 2a*(2* — y?)
7. (2% +y?)? = 4a”23. 8. (22 +y?)? = da’zy?
9. y* =2(y* — %) 10. y = (z — 4)%,y = 16 — 2?
11. 22 4+ 4y?> = 8. 12. 224+ 2 = 2y,y= -1,y =ux
13. (a: +y3)? = 2a%(y? — 2%). 14, (2* +y?)? = 2a23
15. 2% = 2ay, y? = 2ax. 16. (22 +y?)? = 493,
2 g
17'§+b_2:1' 18. p =2+ cos .
19. (2? +y%)3 = z* + ¢ 20. (2% + y?)? — dzy = 0.
21, y=1—22y = —2. 22. v =4y —y?,x +y = 6.
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2
23. y:u,xQ—i-yQ:aQ,sz.
a

24. 22 + > =a’,x +y=a, y = 0.5a,2 > 0,y > 0.5a.

25. vy = a%, 2% = ay,y = 2a,x = 0.
2y

26 —+=—=1,y= =0,z >0,y > 0.
].6+9 'Y z,y y =2 U, Y =

27. OxpyxnuOocThio o2 + 32 = 5, kKacarersron K Heit & +2y — 5 =0,y =0 .

1
28. y=—=, z=05,z=0,y=0.
Yy T2 Y
29. y =4 — 22 3z — 2y — 6 = 0.
30 y= -2,y =a+ 2,y = 2,y%> = .

23*. BeIYucaInTs TPOUHOU MHTErPa..

1. /// v?yzdrdydz, V — ob6macTb, orpanmueHHas miockoctamm r = 0,y = 0,
%
z=0z+y+z2z=1
2. ///(m + y + z)drdydz, V — ky6, orpanumdeHHbnl mwiockoctavu x = 0,z = 1,
1%
y=0y=12=0,2=1.
3. ///(1 — y)xzdrdydz, V orpanmdena miockoctavmu = 0,y =0,z =0,z +y+ 2z = 1.
1%

4. /// 2?y?zdrdydz, V — mapadienenumes, OrpaHMYEHHBIH IIOCKOCTAMI & = 1,
v
r=3,y=0,y=2,2=2,2=05.
dxdydz,
D. /// , V orpanmiena miockoctavu r = 0,y =0,z =0, v +y+ 2z = 1.
J (@ +y+2+1)

6. /// Y2 (e — e )dadydz, V orpammiena miockoctavu x = 0,y = —2,y = 4z,
v
z=0,z=2.
7. ///(gf + 2% dadydz, V orpammiena mrockoctamu v = 0,y = 0,z = 0,2 +y = 1,
1%
z=x+y.
8. /// 2y?e™drdydz, V orpammuena miockocTamu © =0,y =1,y =x,2=0,2 = 1.
1%

9. /// xdxdydz, V orpammvena miockoctavmu x = 1,y = 0,y = 10z, 2 = 0 u mapabo.io-
J
UIOM 2 = TY.
10. /// 2?2 sin(zyz)drdydz, V orpanmtena miockoctavu z = 0,7 = 2,y = 0,y = 7,
1%
z=0,z=1.
11. ///(352 + y*)drdydz, V orpaHmYeHa ILIOCKOCTBIO 2z = 2 U HapaGOIOMIOM
1%

2z = 2% + ¢2
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12. ///((17 +y)? — 2)dxdydz, V orparmuena moepxuocTamu z = 0, (z — 1)% = 22 + 2.

13. /// \/ 22 + y2zdxdydz, V orparmtena mosepxHocTaMT 12 + y? = 2,2 = 1.
v

14. /// 2(22 + y?)dxdydz, V orpanmaena mosepxuocTamu 2 + y? = z, (22 + y?)? = 25

15. /// \/ 22 + y2dxdydz, V orparmvena nmosepxuocTavu 2 + 2 = 2%,z = 1.
v

16. ///(SIC2 +vy? + 2)’dadydz, V — nmauHIp, orpaHMMeHHBIH TOBePXHOCTHIO T2 + 2 = 1

7
U TLIOCKOCTAMUI 2 = 2,2 = 3.

17. /// dxdydz, V orpammvena mosepxuocTAMEA T2 + y? + 22 = 4z, 2% + y? < 22
1%

18. ///(Zﬂ + 2%)dxdydz, V — umimEAp, orpaHWMeHHbH ToBepXHOCTHIO 22 + 42 = 16 u

IJIOCKOCTAMHI 2z = —3, 2 = 3.

19. /// dxdydz, V orpanndena cpepoit z2 +y? + 2% = 22 1 NOBEPXHOCTHIO NapabOIOn LA

7
92 = 22 + 2.
20. /// zdxdydz, V orpanmdena nmosepxHocTamu x2 + y? = 2%,z = 1.
v
dzdyd
21 /// —= 573> Vo —map 2’ +y° 422 < 1.
1+ (22 +y? + 2?2)

22. / / / \/mdxdde, V orpaHmieHa MOBEPXHOCTBIO 12 + 3% + 22 = 2.
J

23. ///(m2 +y* + 2%)dxdydz, V orpammuena chepoir 2 + y? + 2% = 1, mrockocTamu

v
x =0,y =0,z =0 u pacnonoxeHa B MePBOM OKTAHTE.

24. /// ryzdxdydz, V orpammuena chepon 22 + y? + 22 = 1, mrockoctavm z = 0,

7
y = 0,2 = 0 u pacnonoxeHa B TepBOM OKTAHTE.

dxdyd
2. ///\/ 2 —— , V orpammdena cdepoit 27 +y* + 2° = 1.
X

+ 9%+ (2 —2)?
26. /// zdxdydz, V orparmyena mosepxaocTamu z2 +y% + 22 =4,2 =0 (2 > 0).

%
27. /// \/mdxdydz, V orpamnmieHa moBepxHOCTBIO o2 + 3% + 22 = 4.
s

dxdydz
28. ///—, V orpanmdena cdepon x? + y? + 22 = 2z.
Va4 y?+ 22 b bep Y
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29 /// wyz*drdydz, V orpammiena cdepoir z? + y? + 2% = 4, miockocramn x = 0,
v

y = 0,z = 0 u pacnosoxeHa B MePBOM OKTAHTE.

30. ///(:U2 + y*)dadydz, V orpammaena nosepxmocTavm 1 < 22 + 42 4+ 22 < 4,2 > 0.
v

24. BuoYucanTh KpUBOJIMHENHBIN HHTErpat BI0IL AuHun L. [Ipu BEIMuCIeHIN HHTErpaa
110 3AMKHYTOMY KOHTYDY OGXOIUTH KOHTYD IPOTHUB YacoBou ctpegku (a > 0,0 > 0, R > 0).

1. /(xy —y*)dx + zdy; L: y = 222; A(0;0), B(1;2).
AB .
2. /(m —y)dz + §x2dy; L: y = 2y/z; A(0;0), B(1;2).
AB
3. /(x2 —92)dx + (42 — 2xy)dy; L: y = 2% A(=1; 1), B(1; 1).
AB
4. ?((x +2y)dx + (r — y)dy; L: © = 2cost,y = 2sint.
L
5. ?((ny — 3z)dx + (y*x + 2y)dy; L: © = 3cost,y = 2sint.
L
6. fxdy —ydx; L: © = 2cos®t,y = 2sin®t.
L
d d
7. /y T y; L: orpesok AB: A(1;2), B(3;6).
J x? + y?
8. /(a;2 —y?)dr — (z — y*)dy; L: nomamas ACB: A(1;2), C(3;2), B(3;5).
L
9. /(x2 +y)dr + (z + y*)dy; L: nomanas ACB: A(2;1), C(5;1), B(5;3).
L

10. ?{xdy — ydzx; L: nomanas ABCA: A(—1;0), B(1;0),C(0;1).
L
11. /(x2 +y?)dx + (2° — y)dy; L: y = |z| : A(=1;1), B(2;2).
AB
12. / sin ydz + sinzdy; L: orpesox AB:A(0;7), B(m;0).
AB
13. / Y da + zdy; L: y =Inz; A(1;0), B(e; 1) .
in *
14. / xdy — ydzx; L: x = a(t —sint),y = a(1 — cost); A(2ma;0), O(0;0) .

AB
15. ?{(:c +y)dr + (x — y)dy; L: z° +y* = 4.
L
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16. %dex —y2dy;L o (v —1)2+ (y—1)2=1.
L

17. / pydz + (z +y)dy; L y = 2% O(0;0), M(1;1).
oM

18. / 2xydx + 2 dy; L : mobas mmus; A(1;0), B(0;3).
AB

19. v _ @; L : nomanas ABCA: A(1;1),B(2;1),C(2;2).
y
L

20. %ydm + ady; L : rpanuna obaactu D, D = {x > 0,y > 0, Z—; + *}g <1}.
L

21. %yd$+(m+y)dy;L: y =122y =4

L
22. /(cos 2y)dx — (2xsin 2y)dy; L : mobas mumms; A(1; ) ,B(2; 7).
AB
1
23. /tgyda:+ 5 dy; L : orpesok AB: A(1; %), B(2; %)
7 cos?y

2

24. ¢ (2° + y*)(wdx + ydy); L & + % =1.

25.

%daz + 2Inazdy; L : nomanas ABCA: A(1;0), B(2;0),C(1;2).

26. [ (6zy + 4y* + 5y)dx + (32 + 8xy + 5x)dy; L : orpesok AB : A(2;1), B(1;2).

27. ¢ (6zy + 5y)dx + (32° +5y)dy; L : y = 0,2 = 3,y = /7.

b‘\e\ h\ h\e\ b‘\e\

22dy — y?dx 3 .
28. / W; AB: nyra acrpouast x = Rcos® t,y = Rsin’t; A(R;0), B(0; R).

29. %dex + (y + x)?dy; L : aomamas ABCA: A(a;0), B(a;a), C(0;a).
L

30. f(—ny)dx + zyidy; L - 2® +y®> = R
L

25*. BuraucauTh MOBEPXHOCTHBIN MHTErPaI BTOPOTO POa.

1. // zdxdy + ydxdz + xdydz, S — BepxHAA CTOPOHA MJIOCKOCTH T + Yy + z = 1, orpa-
S

HUYCHHOU KOOPpJAMHATHBIMHI IIIOCKOCTAMMN.

2. // —xdydz+ zdzdx +5dxdy, S — BepxHAA cCTOpOHA YACTH ILIOCKOCTH 20 — 3y + 2 = 6,
S

JIeXKAIIed B IeTBEPTOM OKTAHTE.

3. // yzdydz + vzdxdz + xydrdy, S — BHeIIHAS CTOPOHA TeTpadapa, OrPAHUIEHHOTO
S
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miockocTavu £ +y +z2 =2, v =0,y =0,z = 0.

4. // rzdrdy + rydydz + yzdrdz, S — BHEIIHAA CTOPOHA MUPAMUILI, OTPAHMIEHHON
S

miockocTavu  +y +z2 =1,z =0,y =0,z = 0.

5. // xdydz + ydrdz + zdxdy, S — mnomoxuTeabHas CTOPOHA KyOa, OrDAHUYIEHHOTO
S

maockocTavu £ =0,y =0,z =0,z =1, y=1,z = 1.

6. / / w2dydz + y*drdz + 2*dedy, S — BHEIIHAA CTOPOHA MOBEPXHOCTH BEPXHEH IO.Iy-
S

ceprr 2 +y? + 22 =1.
7. //(x —y)dady + (2 — x)dzdz + (y — 2) dydz, S — BHemHAA CTOPOHA KOHHYECKOU

5
nosepxuocTH 22 + 2 = 22,0 < 2 < 1.

8. / / yz drdy+xzdydz+zy drdz, S — BHEIIHAA CTOPOHA, MOBEPXHOCTH, PACIIOIOKEHHON

5
B IIEPBOM OKTAHTE W COCTABICHHON M3 ImanHIpa o + y? = 1 n miockocrern ¢ = 0,y = 0,

z2=0,2=2.

9// 23dxdy, S — BHeNHAA MOBEPXHOCTH ILIOCKOCTH T + y 4+ z = 10, pacmoIo:KeHHAd B

S
IIepBOM OKTaHTE.

10. // zdydz — vdxdz + ydxdy, S — BepxHAA ¢cTOPOHA MIOCKOCTH 3x + 6y — 22 — 6 = 0,
S

OrPAHUICHHON KOOPIUHATHBIMU ILIOCKOCTSMI.

11. // 2xdydz+ 3ydxdz, S — BepxHAL CTOPOHA ILIOCKOCTH T+ Y+ 2 = 1, OorpaHuIeHHON

S
KOOpANMHATHBIMUI ILIOCKOCTAMU.

12. // ydrdz, S — BepxHAS CTOPOHA YACTH ILIOCKOCTH 1 — x + y — 2z = 0, JexaIen B

5
YeTBEPTOM OKTAHTE.

13. / dydz + dzdx + zdxdy, S — BHeIIHAA CTOPOHA MOBEPXHOCTH MapaboJouIa

S
z=22+y%0<2< 1.
14. // —ydydz + vdrdz + zdxdy, S — BHEMIHAA CTOPOHA MOBEPXHOCTHU IIAJIUHIDA
S

22 + 9% = 1, 3aKT09EHHAT MEXKIY MIOCKOCTAME 2 = 0 7 = 1.

15. // xdydz + ydxdz, S — BepxHAA CTOPOHA ILTOCKOCTH Y + 2 = 1, pacmo/okeHHas B

s
MepPBOM OKTaHTE MexXay miaockocTavMu £ =0 u x = 1.

16. / / xdydz+ydrdz+ zdrdy, S — BHemIHAS CTOPOHA MOBEPXHOCTH BEPXHEH IMOIYC()EePEI
S

? +y? + 2% =4
17. // rydydz + yzdrdz + xzdrdy, S — BHEMIHAA CTOPOHA MOBEPXHOCTH IaCTH C]epbl
5

22 +y? + 22 = 1, PacIOIOKEHHOU B IEPBOM OKTAHTE.

18. // dydz + 2dxdz + 3dxdy, S — BHemHAA cTOpOHA GOKOBOU IOBEPXHOCTH KOHYCA,
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0CBIO KOTOPOro CIyx)uT ock Oz, BepmmHa Haxogurcsa B Touke M (0;0;1), a ocHoBaHme —
Kpyr pajgmyca 2, Jexammui B miockoctn rOy.

19. /(x—1)dydz+(y+3)dxdz+zdxdy, S — BHENIHAA CTOPOHA KOHUIECKOU IOBEPXHOCTH

S
2yt =220<2< 1.
20. // zdydz + (1 — 2)dzdz + rydzdy, S — 4gacTb miockocTu x + y = 1, orpaHndeHHAsA

S
mrockocTavu z = 0,z = 1,z = 0,y = 0, 7 — HOpMaJIb, 06Pa3yIOIMas OCTPHIX YT'OI C OCBIO

Ozx.
21. // xdydz + Yydxdz + 18zdxdy, S — BepxHAA cTOpOHA MIOCKOCTU « + 2y + 32 = 1,

OrPAHUICHHON KOOPIUHATHBIMU ILIOCKOCTSMI.

2

22. // zdxdy, S — "acTh KoHyca 22 = x? + y?, 3aKTIOYCHHAA MEXKIY MIOCKOCTAMM

S
z2=0,z2=1, 7 — "HOpMaJIbL, 0OpaA3yIOIIasA TYION Yyroa ¢ ocbio Oz.

23. //(1 —y2)dydz+ (1 +x2)dxdz +2(x + y)drdy, S — BHEWHAsA CTOPOHA TOBEPXHOCTH

5
mapa6oaonga z = x2 +y?,0 < z < 1.

24. // dydz + xdxdz — ydxdy, S — BepxHAA CTOPOHA MWIOCKOCTHU 2T + Yy — 22 — 2 = (),

s
OrPAHUICHHON KOOPIUHATHBIMU ILIOCKOCTSMI.

25. // xdydz—xdrdz+3drdy, S — BepXHAA CTOPOHA YACTHU IIOCKOCTH 2x —Yy+2—2 = 0,

ﬂemamen B ‘IeTBepTOM OKTaHTe.

26. // 2?y?zdxdy, S — BepxHAA CTOPOHA HIKHEH MOJOBHUHEL cephl ©2 + y2 + 22 = 1.

27. // yzdrdy, S — BepxHAA CTOPOHA YACTH ILIOCKOCTH 2T + 3y + 42 = 12, nexalnen B

S
ImepBOM OKTaHTE.

28. // 2Ydxdy, S — BHYTpeHHAL CTOPOHA MOBEPXHOCTH HOIycdepsl z2 + 32 + 22 =1,

z>0.
29. // ydydz —dxdz+ zdxdy, S — BepXHAA CTOPOHA YACTH ILIOCKOCTH T — Y +22—2 = 0,

JIeXKAIIEed B IeTBEPTOM OKTAHTE.

x
30. // xdydz —ydrdz +6zdrdy, S — BepxHAIL CTOPOHA YACTH ILIOCKOCTH 3 + % +z=1,
5

JIeJXKAIIEed B IEPBOM OKTAHTE.

26*. BoraucauTh IUBEPreHnnio BEKTOPHOTO MOJIA F.
3. F = yzz +a:z] +xyk
6. F = a:yz + yzy + 2ok,
9. F = zi 4+ y*] + 2°k.

1. F = ay% — yzj + 2%k. 2. F=g
4.ﬁzxyz+gzy+le§ 5.ﬁzyi+z}'+x.
7. F =27 55 xyk. 8. F=y
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10.

13.
16.
19.
21.

23.
24.
25.
26.
27.

28.
29.
30.

F=2i— —7. 4. F=—=i{+ 2k 15. F=x yzz—l—xy zy + xyz 2k,

F = y2% + 2j. 17. F = 2i+y22k. 18. F = Y

2

= (x — 22)i4yzj + (22 + yj)/; 20. F: = (z+y2)i+ (y +22)] + (2 +q$y)l;.
= 2237 + 22y2%) + 3wy?22k. 22. F=yzi+2(z+2y)j +y(z +y)k.

- A T =
i+ —j+ —k.
Y Y

'111 '111

(2% +y® + 2)i + (v° + 22 +x)]+(z + 2%+ y)k.
(@ —y)y—2)i+(y— Z)(Z—x)J+£z—x)( —yk
( + (222 (y+2)] + (22 + y?) (2 + x)k.
4 (y? +z)(z—a:)j—|—(z + 2?)(z — y)k.
2 — 22) + 2(2% — )k,
1 -
(zz+x)]+§(x + )k
x - y rd Z =
k.
VT2 VP T P JPrp 7
QY e Y e gy g5 S gy 1

S TRES TeS TR TieS TR ]
[l
5,
_I_
Ql\')
=
|

27*. BeraucauTh poTop BEKTOPHOTO moasa F.

'111 ﬁji

1. ﬁ::cy f—yzf+2213 2. ﬁ:x7+yf+zk 3. F = yzz—l—xz] +xyk
4. F = a:yz+yzy+sz 5.ﬁzyf+z}'+xﬁ. 6. F = xyz+yzy+za:k
7. F=2Y7 0 20 YR 8 F=y ok 9. F = zi 4+ y*] + 2°k.
y 2
— — — ]_—» — —
F=24a2+9% 1L F=27_fF 12 F=Y%7427 428
X v Yy oz
F=Y27_ -7 4 F=—"7+2E 15 F yzi + xy?z] + vy22k
. xzq T R x? . R
F=y?i+u1 17. F = xi +y2%k 8. F==i1+—5+ -k
2 xl oy
= (x—zQ)i+yzj+(x2+y2)k. 20. F = (z +y2)i + (y + 22)] + (2 + zy)k.
= 42237 + 22y2%) + 3wy?22k. 22. F = yzi+ 2(x + 2y)] + y(z + y)k
F= (%424 2)i + (1P + 22 +x)]+(z + 22 4+ y)k.
F=@—-yly—2)i+(y- Z)(Z—I)J+£z—x)( —yk
F=W+2)r+y)i+ (Z2+2))(y+2)]+ (22 + v (2 + 2)k.
F=(@*+y")(y—2)i+ " +2°) (2 - 2)j + (2 + 2°)(z — y)k.
F = - 22)i + y(a? — 22)] + 2(a* — p))k.
S 1 - 1 1 -
F:§(y2+22)i+§(22+x )]+§(x + y?)k.
F = 1+ + k.
N T N /e B SN T B
CF =¥+ 24y + P+ 22 + 212+ P + 22k
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Tabuiniia BApuaHTOB

B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
1 6 9 17 26 9 21 18 6 27 2 13 9 13 4 8 8 23 16 16 6 9 17 26 9 7 24 15
2|15 14 10 4 9 24 8 27 28 16 9 3 14 4 12 12 2 23 2 14 10 4 9 24 15 6 17
3| 23 2 22 25 14 5 21 23 25 29 20 20 15 4 28 7 26 10 17 25 14 5 21 23 18 6 28
4 3 24 6 28 23 3 27 2 12 9 24 4 23 29 3 29 29 22 20 6 9 17 26 9 26 10 18
5|17 21 24 8§ 25 19 30 14 26 30 23 12 22 22 24 15 27 21 15 14 10 4 9 24 15 6 10
6 | 21 18 3 14 5 18 9 3 1 7T 16 28 18 30 16 30 26 10 11 18 3 14 5 18 5 21 2
712 17 19 13 14 28 18 21 16 23 22 21 12 19 2 22 7 7 12 19 13 14 28 18 14 5 22
8 8§ 13 30 12 24 7 20 19 10 15 18 15 4 23 4 24 4 29 25 30 12 24 7T 20 14 15 11
9 | 11 22 7T 19 7 26 20 22 18 25 5 12 10 13 5 2 23 2 6 25 14 5 21 23 15 6 6
10 9 9 27 8 29 28 17 20 17 5 14 10 19 8 21 28 1 12 29 9 9 27 8 29 14 20 4
11 | 10 1 12 26 21 T 17r 23 21 21 19 23 3 8 5 7T 29 24 22 1 12 26 21 7 14 16 16
12 | 14 1 12 16 6 11 23 14 29 9 4 30 15 26 29 19 13 3 17 18 3 14 5 18 15 6 12
13 | 28 23 16 5 18 27 14 25 5 13 27 4 10 22 5 23 24 4 14 30 12 24 7T 20 14 21 23
14 | 27r 21 22 22 14 13 26 27 20 9 2 7 9 9 26 10 23 2 28 9 9 27 8 29 18 6 2
15 | 12 12 22 24 4 14 9 16 3 3 21 24 14 7 3 2r 17 13 12 19 13 14 28 18 26 10 18
16 6 9 27 7T 13 26 21 25 15 17 30 12 14 28 16 21 5 4 23 1 12 26 21 7 5 21 11
17 8 3 6 12 10 5 30 3 4 22 21 2t 28 30 29 9 9 19 27 9 9 27 8 29 15 6 8
18 9 19 2 3 28 16 20 29 3 19 23 10 13 30 18 19 15 23 19 3 28 16 20 29 14 13 12
19 8 1 20 16 19 21 16 18 11 20 24 21 12 12 5 13 25 8 15 12 9 19 2 3 13 5 7
20 3 5 4 2 21 13 21 28 17 11 29 3 8§ 14 17 27 29 28 29 30 12 24 7T 20 11 15 14
21 | 14 1 7T 23 17 19 21 7T 14 30 27 11 26 20 11 24 26 8 27 1 12 26 21 7T 14 21 26
22 3 28 16 20 29 29 18 29 2 11 14 21 8§ 22 3 9 15 21 14 22 3 28 16 20 14 24 8
23 | 22 28 6 8 22 1 1 18 6 15 25 29 7T 24 14 25 18 27 11 3 28 16 20 29 15 6 5
24 |23 22 19 27 27 4 20 14 23 29 17 2 27T 11 29 9 1 13 4 14 19 13 14 28 18 4 15
25122 29 15 23 5 3 9 13 11 10 13 12 2 18 25 29 256 19 29 3 28 16 20 29 18 6 22
26 | 28 23 19 23 21 14 30 26 26 23 28 12 23 9 7T 20 13 25 25 22 29 15 23 3 26 10 20
27 | 12 9 15 13 11 19 18 29 4 15 30 4 7T 25 12 8 15 2 8§ 28 23 19 23 21 5 21 16
28 | 26 19 25 27 15 8 21 10 19 20 15 22 18 2 30 25 12 25 17 3 28 16 20 29 1 25 20
29 8 15 23 30 9 30 24 6 2 30 12 11 14 6 21 24 25 3 30 3 28 16 20 29 14 12 20
30 |10 11 15 17 23 1 22 19 23 8§ 10 24 2 3 29 25 14 20 28 22 29 15 23 5 12 15 13
31 5 5 13 16 9 7 21 26 21 9 24 23 19 10 1 3 20 4 21 28 23 19 23 21 17 23 29
32 {30 14 23 16 6 25 30 4 11 24 19 23 13 6 28 9 14 24 3 25 4 13 13 14 15 21 5
33 (17 27 19 28 16 14 30 13 30 5 27 11 2 4 18 5 17 3 11 22 29 15 23 12 15 6 19
34 | 22 7T 21 6 1 2 17 4 21 1 4 20 3 24 30 21 5 23 5 28 23 19 23 21 14 17 21
35 8 23 15 2 25 4 13 13 14 5 14 4 28 16 25 19 18 5 6 29 13 18 9 17 14 5 12
36 | 29 13 18 9 17 14 6 24 2 10 5 4 27 9 4 19 21 25 12 10 13 11 11 26 18 6 8
37 [ 11 26 20 5 4 28 25 18 6 1 21 6 19 28 10 4 5 27 7 21 25 12 10 13 5 21 15
38121 10 14 2 1 24 28 12 5 9 26 13 23 14 30 2 9 17 18 25 4 13 13 14 13 25 13
39 2 2 8§ 20 23 10 22 19 29 15 26 6 11 24 3 18 18 25 26 29 13 18 9 17 14 17 7
40 | 15 10 13 11 11 26 28 25 30 12 30 26 10 5 17 14 21 3 2 10 13 11 11 26 8 29 28
41 | 21 30 17 2 14 9 26 16 26 24 2 15 10 5 7T 11 20 24 10 21 25 12 10 13 14 12 2
42 | 11 1 8 13 1 15 20 8 18 18 16 5 30 7 18 7 10 15 7 29 13 18 9 17 1 15 23
43 | 29 10 T 29 17 20 28 21 15 16 4 14 1 23 8 30 4 29 17 10 13 11 11 26 16 21 8
44 | 25 15 16 30 6 21 20 1 21 20 17 13 14 4 15 25 25 2 20 25 4 13 13 14 15 6 16
45 | 30 2 20 9 30 18 1 5 11 7T 12 1 22 6 14 17 17 7T 22 21 25 12 10 13 7 13 9
46 | 21 24 8 20 2 20 22 20 21 14 13 26 30 8§ 12 3 20 19 2 8 20 2 20 22 12 9 20
47 | 13 21 9 6 12 15 25 21 8 20 21 20 23 15 6 16 1 29 3 23 19 16 8 20 26 10 2
48 | 22 10 26 1 26 20 6 22 25 20 15 15 30 5 3 19 19 20 2 15 15 18 27 21 21 20
49 | 29 9 28 24 14 5 26 1 10 9 28 19 3 8§ 17 21 3 2 29 23 11 1 8 13 11 23 20
50 | 14 24 13 7 9 17 2 24 10 18 2 13 21 18 6 8 13 13 4 23 19 16 8 20 4 12 26
51 | 26 6 30 8 29 21 13 1 15 26 20 10 29 2 22 28 24 6 26 15 15 18 27 21 8 29 14
52 | 12 29 8 29 6 27 19 20 13 22 19 14 14 10 26 14 17 23 11 8 20 2 20 22 11 2 16
53 121 16 10 11 29 18 23 23 24 12 20 29 15 6 24 15 15 18 27 21 25 12 10 13 18 9 24
54 5 19 22 26 22 23 10 28 4 11 1 20 8 30 23 6 16 4 18 23 19 16 8 20 15 6 15
55 | 15 15 2 16 15 16 21 15 21 24 11 14 23 28 23 10 14 9 9 23 11 1 8 13 18 15 8
56 | 20 8 16 22 27 16 3 3 11 26 23 19 18 18 14 10 21 23 26 14 26 6 30 8 1 23 7
57 22 16 16 15 19 6 13 10 17 1 9 16 3 9 26 23 17 24 7 8 20 2 20 22 18 6 17
58 | 16 5 9 28 30 7 3 2r 19 28 28 15 13 30 29 10 27 29 4 15 15 18 27 21 5 21 29
59 3 3 1 15 29 15 30 8 13 29 3 7 8 20 10 2 22 28 15 23 11 1 8§ 13 12 15 13

27



B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
60 | 27 20 21 16 17 1 30 13 14 27 28 25 10 2 15 12 23 19 16 8 20 2 20 22 18 12 9
61 3 24 22 29 23 28 29 23 21 25 27 13 2 13 6 25 17 14 8 14 26 6 30 8 26 10 30
62 | 13 23 19 11 6 20 9 15 5 27 27 19 17 21 T 27 8 17 4 29 22 20 6 9 15 6 2
63 |22 14 19 23 22 5 14 6 21 7T 13 23 22 19 18 5 26 28 29 23 11 1 8 13 18 6 10
64 | 12 14 6 15 17 26 22 25 21 27 27 20 29 20 23 27 20 23 26 15 2 16 15 16 5 21 7
65 | 21 28 4 1 8 22 30 2 4 27 22 19 1 17 4 23 21 22 7 30 11 23 11 1 17 3 3
66 9 10 3 21 12 24 13 25 20 26 21 29 17 21 26 28 24 10 13 20 8 1 27 13 4 15 23
67 | 23 17 8 8 2 24 30 17 18 11 28 12 4 2 6 7T 10 20 23 23 14 6 10 19 16 9 23
68 | 20 16 9 14 1 29 27 1 25 5 15 11 21 14 5 9 22 26 10 4 21 21 13 19 11 15 6
69 | 11 14 26 11 18 18 5 18 26 23 23 21 22 1 24 26 18 9 3 1 2 4 12 11 18 7T 21
70| 30 19 17 11 24 21 8 3 27T 26 4 26 22 19 2 6 9 5 21 19 17 11 24 21 17 15 13
71 2 6 27 15 18 30 19 28 29 18 25 4 1 18 4 9 26 28 27 10 19 30 4 13 16 9 27
72 | 20 27 6 23 4 4 4 26 11 23 1 5 7 13 5 8 25 T 17 4 28 6 18 23 26 10 25
73| 27 18 8 5 30 1 15 4 8 16 5 1 23 27 3 25 19 5 22 8 5 30 1 15 18 6 22
74| 17 1 18 15 16 19 30 11 9 20 27 20 18 8 9 16 20 19 28 3 9 8 20 15 5 21 8
75 | 29 3 4 7T 29 26 20 6 27 1 28 16 13 9 23 11 17 27 12 9 14 3 14 3 1 9 13
76 | 10 27 8 3 9 8 20 15 12 26 6 21 2 30 11 10 1 30 11 27 9 11 15 14 13 15 24
77 | 10 1 2 4 12 11 30 13 8 22 22 23 25 13 22 15 1 14 6 3 9 8 20 15 19 8 6
78 | 10 4 28 6 18 23 29 4 2 28 16 6 24 9 5 27 29 30 12 9 14 3 14 3 13 15 17
79 | 26 17 7T 28 10 19 11 20 8 4 25 11 29 3 1 22 7 156 21 4 21 21 13 19 12 T 22
80 | 19 30 4 13 27 17 1 10 27 13 15 9 26 29 21 30 16 23 12 3 9 8 20 15 1 15 10
81 6 9 17 26 9 21 18 6 27 2 13 9 13 4 8 8 23 16 16 27 9 11 15 14 9 7 15
82 | 15 14 10 4 9 24 8 27 28 16 9 3 14 4 12 12 2 23 2 4 28 6 18 23 26 10 17
83 | 23 2 22 25 14 5 21 23 25 29 20 20 15 4 28 7T 2 10 17 29 22 20 6 9 15 6 28
84 3 24 6 28 23 3 27 2 12 9 24 4 23 29 3 29 29 22 20 9 14 3 14 3 18 6 18
8 | 17 21 24 8§ 25 19 30 14 26 30 23 12 22 22 24 15 27 21 15 15 2 16 15 16 8 29 10
86 | 21 18 3 14 5 18 9 3 1 7 16 28 18 30 16 30 26 10 11 30 11 23 11 1 14 7 2
87 | 24 17 19 13 14 28 18 21 16 23 22 21 12 19 2 22 7 7T 12 20 8 1 27 13 14 9 22
88 8§ 13 30 12 24 7T 20 19 10 15 18 15 4 23 4 24 4 29 25 23 14 6 10 19 14 3 11
89 | 11 22 7 19 7T 26 20 22 18 25 5 12 10 13 5 2 23 2 6 3 9 8 20 15 12 15 6
90 | 16 4 5 19 9 20 28 22 11 14 8 11 23 9 23 9 21 12 10 1 2 4 12 11 14 21 27
91 9 14 3 14 3 16 29 20 8 17 5 29 28 27 22 1 15 14 10 19 17 11 24 21 12 3 3
92 | 22 16 11 9 17 21 23 18 28 13 29 23 4 17 9 17 3 11 6 10 19 30 4 13 4 5 3
93 8 24 5 5 8 9 10 19 9 4 8 28 19 14 18 23 2 4 20 27 9 11 15 14 26 10 28
94 | 15 12 27 27 5 14 11 12 15 5 19 20 11 20 22 12 21 8§ 11 8 5 30 1 15 5 21 2
95 1 5 12 14 29 20 7T 18 22 29 18 3 8 6 2 24 5 26 1 23 11 1 8 13 15 2 10
96 | 27 27 9 11 15 14 23 6 20 5 17 1 18 21 21 13 26 1 3 4 13 27 17 1 4 15 19
97 | 26 26 16 22 12 9 11 16 13 22 24 2 28 23 8 17 7T 12 10 27 9 11 15 14 9 7 18
98 1 16 26 9 14 17 9 12 7 11 16 20 23 7 10 11 7T 18 26 27 5 14 11 12 17 9 17
99 1 6 2 25 19 15 2 18 4 5 18 12 18 5 22 24 16 8§ 20 18 3 13 1 22 12 14 7
100 3 18 5 23 16 19 3 18 7 13 25 1 18 26 20 5 3 14 19 9 10 19 9 4 12 9 18
101 | 13 16 7 4 5 15 3 29 10 10 15 15 22 26 20 2 11 15 26 18 3 13 1 22 18 15 5
102 | 13 23 26 2 17 2 3 24 8 8 2 16 10 16 21 6 18 9 12 4 13 27 17 1 11 8§ 16
103 | 25 21 13 12 16 24 22 1 13 15 4 5 21 10 11 27 20 16 21 4 28 6 18 23 8 29 9
104 | 23 14 6 10 19 28 16 23 9 29 5 4 15 16 5 2 19 1 29 27 5 14 11 12 15 6 29
105 | 25 24 2 7T 16 28 12 15 10 18 13 20 3 5 24 17 13 1 10 18 3 13 1 22 18 6 24
106 | 16 18 3 13 1 22 6 20 20 20 18 8 25 28 8 13 23 5 25 4 13 27 17 1 5 21 6
107 4 21 21 13 19 23 8§ 23 16 18 7T 22 12 24 4 13 12 15 14 30 11 23 11 1 8 29 29
108 | 13 26 13 20 8 1 27 13 5 24 10 29 2 28 14 16 17 9 8 20 8 1 27 13 14 5 7
109 | 16 20 23 25 17 21 3 13 16 11 6 19 10 25 13 3 24 3 23 23 14 6 10 19 8 29 18
110 | 30 19 17 11 24 21 8 3 27T 26 4 26 22 19 2 6 9 5 21 4 21 21 13 19 12 4 13
111 2 6 27 15 18 30 19 28 29 18 25 4 1 18 4 9 26 28 27 1 2 4 12 11 14 12 27
112 | 20 27 6 23 4 4 4 26 11 23 1 5 7 13 5 8 25 T 17 19 17 11 24 21 1 13 25
113 | 27 18 8 5 30 1 15 4 8 16 5 1 23 27 3 25 19 5 22 10 19 30 4 13 7T 15 22
114 | 17 1 18 15 16 19 30 11 9 20 27 20 18 8 9 16 20 19 28 4 28 6 18 23 15 19 8
115 | 29 3 4 7T 29 26 20 6 27 1 28 16 13 9 23 11 17 27 12 29 22 20 6 9 26 10 13
116 | 10 27 8 3 9 8 20 15 12 26 6 21 2 30 11 10 1 30 11 23 11 1 8 13 18 6 24
117 | 10 1 2 4 12 11 30 13 8 22 22 23 25 13 22 15 1 14 6 15 2 16 15 16 5 21 6
118 | 10 4 28 6 18 23 29 4 2 28 16 6 24 9 5 27 29 30 12 4 21 21 13 19 5 1 17
119 | 26 17 7T 28 10 19 11 20 8 4 25 11 29 3 1 22 7 156 21 8 5 30 1 15 26 10 22
120 | 19 30 4 13 27 17 1 10 27 13 15 9 26 29 21 30 16 23 12 19 17 11 24 21 15 6 10




