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MEPBbI CEMECTP
NuauBuayaabHble 321aHUS 110 TEMAM:
«BekTopHas ajredpa. AHAJIUTHYECKAS TeOMeTPUsD)

3apanmel. Jlansl Bepmunbl: A, B, C TpeyronpHuka ABC Ha minockoctd. Halitu: a)
ypaBHEHHE CTOpOHbl AB; 0) ypaBHeHue BbicoTbl CH, omnyiieHHON u3 BepinHbl C
Ha cTopoHy AB; B) ypaBHenue memuanbl AM (M - cepenmmna BC); 1) Touky N
nepeceueHust meauanbl  AM  u BeicoTbl CH; ) ypaBHEHHE NPSIMOM, IPOXOASAIICH
yepes BepiinHy C nmapaiienbHo cTopone AB.

1.1. A(2,5), B(=3,1), C(0,4). 1.2. A(7,0), B(1,4), C(—8,—4).
1.3. A(-2,—6), B(=3,5), C(4,0).  1.4. A(-1,—4), B(9,6), C(=5,4).
15. A(—4,2), B(6,—4), C(4,10).  16. A(-3,8), B(—6,2), C(0,— 5).
1.7. A(—4,2), B(8,—6), C(2,6). 1.8. A(4,—4), B(8,2), C(3,9).

1.9. A(-2,-3), B(1,6), C(6,1). 1.10. A(1,7), B(-3,—-1), C(11,— 3).
1.11. A(-5,1), B(8,-2), C(1,4).  1.12. A(0,2), B(~7,—4), C(3,2).
1.13. A(-3,—-1), B(—4,-5), C(8,1). 1.14. A(~7,—2), B(-7,4), C(5,—5).
1.15. A(4,1), B(-3,-1), C(7,-3). 1.16. A(4,—4), B(6,2), C(—1,8).
1.17. A(1,-6), B(3,4), C(=3,3).  1.18. A(4,-3), B(7,3), C(1,10).
1.19. A(1,-2), B(7,1), C(3,7). 1.20. A(—=3,-2), B(14,4), C(6,8).
1.21. A(1,-3), B(0,7), C(=2,4).  1.22. A(7,0), B(1,4), C(-8,—4).
1.23. A(=7,-2), B(3,-8), C(—4,6). 1.24. A(10,-2), B(4,—5), C(-3,1).

1.25. A(3,—1), B(11,3), C(—6,2). 1.26. A(2,—3), B(0,5), C(=3,4).
1.27. A(3,0), B(-1,4), C(8,—4).  1.28. A(—1,-3), B(3,-9), C(—4,2).
1.29. A(3,-2), B(4,-3), C(3,1).  1.30. A(2,-3), B(6,3), C(0,2).

3aganme 2. Pemunts 3a1auy:

2.1. Jlanbl ypaBHEHHS TpeX CTOpOH Tpeyronbuuka ABC: 2x —y —3 =0 (4AB), x +
5y —-7=0 (AC), 3x — 2y + 13 =0 (BC). CocTaBuTh ypaBHCHHE BBICOTHI,
MPOBEICHHOM Yepe3 BepuinHy A TpeyronbHuka ABC.

2.2. au tpeyroasuuk ¢ Bepmmnamu A(3,1), B(—3,—1), C(5,—12). Haiitu
YpaBHEHHUE MEJIMAHbBI, MPOBEJACHHON U3 BEpIIUHBI ( , HAUTU €€ IINHY.

2.3. CocTaBUTh ypaBHEHHUE MPSAMOI, IPOXOIALICH Yepe3 Hayano KOOPAUHAT U TOUKY
nepeceyeHus npsMeix 2x + 5y —8 =0 u 2x+3y +4 = 0.
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2.4. HaiiTu ypaBHEeHHE MEPIEHIUKYISPOB K nipsimoit 3x + 5y — 15 =0,
IIPOBEJICHHBIX Y€PE3 TOUKHU MEPECeUCHUs JaHHON NPSIMO ¢ OCSIMU KOOPJIMHAT .

2.5. JlaHbl ypaBHEHUS CTOPOH YeThlpexyroiapHuka: X —y =0, x +3y =0, x —y —
4=0, 3x+y—12 = 0. Haiitu ypaBHEHUs €r0 IUArOHAJIEH.

2.6. CoctaButh ypaBHeHus: Mequanbl CM u BeicoThl CK TpeyronbHuka ABC , ecnu
A(1,-2), B(5,1), C(3,5).

2.7.Yepes Touky C(2,4) mpoBecTH MPSAMYIO: a) OTCEKAIOIIYIO paBHbIE OTPE3KU Ha
OCsSIX KOOpJIMHAT; 0) mapasuienbHyto ocu O0Xx; B) nmapasuienbHyto ocu 0.

2.8. Haiitu ypaBHEeHHE TIPAMO#A, ipoxoasiei yepes Touky B(—2,1) u
cocTaBisitonIeH ¢ ockto Ox a) yroa 45°, 6) yrosa 120° B) yroa 0°r) yroJ 90°.

2.9. Kakyto opaunaty umeet Touka (', Jiexkaiasi Ha OJJHOU MPsIMOM ¢ TOUYKaMHU
A(3,2) u B(—2,—1), u umeronias abcuuccy, paBHyo 2?

2.10. Yepes Touky nepeceueHus npsiMpix 2x —5y—1=0, x+4y—-7=0
IIPOBECTH MPSIMYIO, JEIAIIYI0 OTPE30K Mexay Toukamu A(4,—3) u B(—1,2) B
OTHOLIEHUU 2/3.

2.11. Haiitu ypaBHEeHHE 1uaroHaau pom0a, eciii U3BECTHBI YPaBHEHHUS ABYX €r0
ctopoH: 2x — 5y —1=0, 2x — 5y — 34 = 0 u ypaBHEeHUE APYroil ero
auaroHam: x + 3y — 6 = 0.

2.12. HaiiTu TOUKy nepeceyeHuss MeuaH TpeyrojpHuka M ¢ BepIImHamMu
A(-3,1), B(7,5), €(5,-3).

2.13. Haiitu ypaBHEHHs NPSIMBIX, IPOXOAIIUX Yepe3 Touky A(—1,1) mox yriom
45° k psimoii 2x + 3y — 6 = 0.

2.14. Haiitu ypaBuenus ctopod AB u AC tpeyronbauka ABC ¢ Bepmmnoit A(2,3) u
BbicoTamu: 2x — 3y +1 =0, x+2y+1=0.

2.15. Haiftu ypaBHEHHUS JBYX CTOPOH IMapajieiorpaMmma, €clid U3BECTHbI YpaBHEHUS
JIBYX Ipyrux cTopoH: x — 2y =0 , x —y — 1 = 0 u Touka nepeceyeHus
nuaronanein N(3,—1).

2.16. Haiitu ypaBHeHHE NIPSIMOM, MPOXOASIIEH Yepe3 TOUKY IepecedeHHsl MPSMBIX
3x+y—2=0 u 2x + 3y + 4 = 0 u oTcekaroiie Ha OCu OPAUHAT OTPE30K,
paBHbIi1 3.

2.17. Haiitu npoekuuto Touku N (12, —8) Ha npsMyro, MPOXOASIIY0 Yepe3 TOUKH
A(-3,2) u B(1,-5).

2.18. Jlansl aBe BepiuuHbl Tpeyroabuuka ABC: A(4,—4), B(—12,4) u Touka
N(2,4) nepeceuenus ero BbicoT. Haiitu Bepimny C.
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2.19. Hailtn ypaBHEHHE NPSAMOI1, OTCEKAIOLIEH HA OCHU OpJIMHAT OTPE30K, PABHBIN 5, U
MIPOXOALIEH MapajienbHo npsmoit 2x — 3y + 4 = 0.

2.20. Haiitu ypaBHeHHe TIpsMOH, mpoxosiiei uepe3 Touky N(2,4) u Touky
nepecedyeHus npsambix: 2x —y—5=0 u x+y—1=0.

2.21. Jloka3aTh, 4T0 ueThipexyroabHuk ABCD — tpaneuus, eciu A(6,3), B(2,5) ,
C(—3,—1), D(5,—5). Haiitu ypaBHEHME AHaroHaEeH.

2.22. Haiiti ypaBHEHHE MPsAMOU, mpoxosiieii uepe3 Touky N(1,3)
HEPIEHANKYISIPHO TpsIMOii, mpoxoasmiei yepes Touku A(5,2), B(0,1).

2.23. Haiitu ypaBHEHHE MPSAMOM, Ipoxoasiieii yepe3 Touky M (1, —2) mapamieasHo
npsmoit AB, eciu A(—2,— 3), B(6,1).

2.24. Haiiti TOUKY, CHMMETpHYHYIO TouKe M (2, —1) OTHOCHTEIBHO IPAMOM X —
2y +3=0.

2.25. Haiitu Touky O nepecedeHus: 1uaroHaieit yeteipexyroisanka ABCD, ecnu
A(-3,-1), B(5,3 ), €C(2,5), D(-5,3).

2.26. Yepes Touky nepecedyeHus npsMbIx: :3x —y—5=0 u x+2y—1=0
MIPOBECTH NpsAMBIE, Tapaienbubie ocu Oy u ocu Ox.

2.27. 3BecTHBI ypaBHEHUs cTOpoHbl AB Tpeyronbauka ABC x + 4y = 12, ero
BbicOT BH 4x — 5y = —28 u AM x + y = 6. Haiitu ypaBuenus ctopon AC u BC.

2.28. Jlausl aBe Bepiuuubl Tpeyroiasauka ABC  A(—6,2), B(2,—2) u Touka
nepeceuenus ero Beicor N (1, 2). Haiiti koopauHatel Touku M miepecedeHust
ctopoHbl AC u BeicOTHI BN.

2.29. Haiitu ypaBHEHU BBICOT TpeyroiabHuka ABC, npoxoadiux 4epe3 BEpUIMHbI
AuB,ecmm A(—4,2), B(3,-5 ), C(5,0).

2.30. BeIYHCIUTh KOOPAMHATEI TOYKHU IIEPECEUCHHMS MTEPIIEHANKYIISIPOB,
MPOBEACHHBIX YePe3 CEPEIUHBI CTOPOH TPEYTOJIbHUKA BEPITHHAMU KOTOPOTO CIIyXKat
toukn A(3,2), B(—3,0 ), C(-3,6).

3aganue 3. [lanb uetsipe Touku A4, B, C, D.
1) JlokazaTh, uto Touku A, B,C, D He jexar B OHOM IJIOCKOCTH.

2) BeIUMCINTH METOaMH BEKTOPHOI anredpsl: a) yron Mexay Bektopamu AB u AC
; 0) miomans rpann ABC; B) miiomaab c€YEHHUs], MPOXOJSIIETO Yepe3 CEpeIUHY
pebpa CD u BepmmHbl nupamusl A, B; 1) 00béM nupamuasl ABCD.
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3) CocraButh ypaBHeHHS: a) Tuiockoctu ABC; 0) npsmoit AB; B) npsimoii DM,
NepreHIuKyJIsipHON iockoctu ABC; 1) npsimoit CN, napaiuiensHol npsimoit AB; 1)
IJIOCKOCTH, MIPOXOSIIEH yepe3 ToUuKy D, NepneHIuKyJIsIpHO K npsimoil AB.

4) BelunciuTh: a) CUHYC yria Mexay npsamMoil AD wu miockocTthio ABC; 0) KocuHyc
yrila MeXJ1y KOOPAMHATHOM MI0CKOCThIO OXxy U mockocThio ABC.

31.4(3, 1, 4), B(-1,6, 1), C(-1,1, 6), D(0, 4,—1).
3.2.4(0, 4, 5), B(3,-2, 1), C(4, 5, 6), D@3, 3, 2).
33.4(2,1, 6), B(1, 4, 9), C(2, —5, 8), D(5, 4, 2).
34.4(5, 3, 7), B(-2,3,5), C(4, 2, 10), D(1, 2,7).
35.4(1,-2, 7), B(4,2, 10), C(2, 3, 5), D(5, 3, 7).
3.6.4(7, 2, 2), B(-5, 7,-7), €(5 —3, 1), D(2, 3, 7).
3.7.4(10, 9, 6), B(2, 8, 2), C(9, 8, 9), D(7, 10,3).
3.8.4(4, 4, 10), B(7,10, 2), C(2, 8, 4), D(9, 6, 9).
39.4(7, 5, 3), B9, 4, 4), C4, 5, 7), D(7,9, 6).
3.10. 4(0, 7, 1), B(2,-1, 5), C(1, 6, 3), D(3,-9, 8).
3.11.A(3, 5, 4), B(5,8, 3), C(1, 2,-2), D(—1, 0, 2).
3.12.4(2,-1, 7), B(6,3, 1), C(3, 2, 8), D(2,-3, 7).
3.13.4(3,2, 5), B(4, 0, 6), C(2, 6, 5), D(6, 4,—1).
3.14.A(2, 3, 5), B(5,3,-7), C(1, 2, 7), D(4, 2,0).
3.15.4(1,-1, 3), B(6, 5, 8), C(3, 5, 8), D(8, 4, 1).
3.16. A(6, 6, 5), B(4, 9, 5), C(4, 6, 11), D(6, 9, 3).
3.17.A(3, 5, 4), B(8, 7, 4), C(5, 10, 4), D(4, 7,8).
3.18.4(4, 2, 5), B(0,7, 1), €(0, 2, 7), D(1, 5, 0).
3.19.4(6, 1, 1), B(4, 6, 6), C(4, 2, 0), D(1, 2, 6).
3.20.A(9, 5, 5), B(-3,7, 1), C(5, 7, 8), D(6,9, 2).
3.21.A(3,-1, 2), B(-1,0, 1), €(1,7, 3), D(8, 5,8).
3.22.4(2, 1, 7), B(3,3, 6), €(2,-3,9), D(1, 2, 5).
3.23.4(4, 3, 5), B(1, 9, 7), €(0, 2, 0), D(5, 3, 10).
3.24. A(4, 2, 10), B(1,2, 0), C(3, 5, 7), D(2,-3,5).



7
3.25. A(8,—6, 4), B(10, 5,—5), C(5, 6,—8), D(8, 10, 7).
3.26. A(2,—1, 6), B(1,4, 9), C(2,-5, 8), D(5, 4,2).
3.27.4A(3, 2, 5), B(3,0, 6), C(2,6,5), D(6, 4,—1).
3.28.4(2, 1, 7), B, 3, 6), C(2,-3, 9), D(1, 2, 5).
3.29. A(4,—1, 7), B(6,3, 1), C(3, 2, 7), D(2,-3,7).
3.30. 4(0,4, 5), B(3,-2,1), C(4, 5,6), D(3, 3, 2).

3ananme 4. Pemuts 3a1auy:

4.1. HaliTu BenTU4MHBI OTPE3KOB, OTCEKAEMBIX Ha OCSIX KOOPAMHAT INIOCKOCTHIO,
npoxosiiei yepes Touky N (3, —2, 1), mapaieasHo IIOCKOCTH

x—3y+z+3=0.
4.2. Haiiti paccrostaue ot To9ku M (2, —2,3) a0 miockoctd 4x + 4y — 2z 4+ 3 = 0,

4.3. CocTaBUTh YpaBHEHUE INIOCKOCTH, IMIPOXOSIIEH Yyepe3 cepeuHy oTpe3ka AB
HEePICHIUKYIISIPHO 3TOMY OTpe3Ky, eciu A(2,—2, 7), B(4,4, 9).

4.4. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXosieii uepes Touky A(4,—1, 7),
IapAJUIEIBHO IVIOCKOCTU 5x — 3y + 2z + 23 = 0.

4.5. CocTaBUTh ypaBHEHUE IIOCKOCTH, TPOXOAILIEN Yepe3 ocb OX U TOUKY
M(3,-2,5).

4.6. CocTaBUTh YpaBHEHUE IIJIOCKOCTH, MIPOXOAIIEH Yepe3 TOUKH A1, -1,
6), B(1,4, 7) mnapamrensHo ocu 0z.

4.7. CocTaBHTbh ypaBHEHHE IUIOCKOCTH, TPoXoasiieii uepes Touky A(3,—2, 4) u
x-3 _y+5 _ z+4
-1 3 2

IpsIMYIO

4.8. CocTaBuTh 00IITME YpaBHEHUI PsIMOH, 00pa30BaHHOM MepeceuyeHUeM MIOCKOCTH
x —3y+2z+ 2 =0 cmiockocTeio, npoxoasmeii uepe3 ock 0x u Touky A(1,—1, 3).

o x—1
4.9. CocTaBUTh ypaBHEHUE IJIOCKOCTb, TPOXOASILIEH YEPE3 ABE NPSIMbIC — =
y+3 _ z+1 - x—-3 _y+5 _ z+4
1 2 8 -2 -4

4.10. CocTaBuTh YpaBHEHHUE INIOCKOCTH B «OTPE3KaX», €CIH OHA IMPOXOIHUT Yepe3
touky A(2,—1, 3) u orcekaet Ha ocu Ox OTpe30K @ = 2, a Ha ocu 0Z OTPE30K ¢ =
-3.

4.11. CocTaBUTh ypaBHEHHUE IJIOCKOCTH, IPOXOIsieit yepe3 Touky A(3,—3, 4)
napauienbHo AByM BekTopaM @ = {5,3,2}u b = {-1,2,1}.
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4.12. CoCcTaBUTh YpaBHEHUE MJIIOCKOCTH, IPOXOAIICH YEPE3 TOUKHU A(1,-2,
1), B(1,3, 5) nepneHIUKyISIPHO IIOCKOCTU 2x — Y + 2z + 25 = 0.

4.13. CocTaBUTh ypaBHEHHUE IIOCKOCTH, IPOXOIALIEH Yepe3 Hadyaao KOOpAUHAT
MEPIEHAUKYIISAPHO ABYM INIOCKOCTAM 2x — 3y +2z+2=0u x—y+3z+5=0.

4.14. CocTaBUTh YpaBHEHHE IIOCKOCTH, Ipoxoasiiei yepe3 Touku A(3,—1, 2) u
B(2,1, 7) napamiensHo BekTopy a = {6,3,2}.

4.15. CocTaBUTh YpaBHEHUE MJIOCKOCTH, MTPOXOAIIEH YEpe3 HaUYal0 KOOpAUHAT
NepHEeHANKYIJISpHO BekTopy AB , ecam A(4,—-1, 3), B(1,1, 5).

4.16. HaiiTi BeIMYMHBI OTPE3KOB, OTCEKAEMBIX Ha OCSIX KOOPAUHAT MJIOCKOCTHIO,
IIPOXOJSIIEN yepe3 TOUKy A(2,—3, 3) mapajuiesibHO IIIOCKOCTH 3x +y —z = 0.

4.17. CocTaBUTh ypaBHEHHUE TUIOCKOCTH, IPOXOIAIIEH Yepe3 TOUKY
M(1,2,1) nepnenmukyasipHo otpe3ky AB,ecmu A(2,—1,—4), B(-1,1, 3).

X y-—3 z-1
4.18. [Toka3arsp, 4yTO npsiMast s~ g — _, HapamieibHa INIOCKOCTH X + 3y —

2z+1=0,anpsamass x =t+7, y=t—2, z=2t + 1 7eXuT B 3TON IJIOCKOCTH.

4.19. CocTaBUTh ypaBHEHHE IIOCKOCTH, MPOXoasineii uepes3 Touky M(7,2,1)
napajjielbHO KOOPJIMHATHOM TuiockocTu OxZ.

4.20. CocTaBuTh ypaBHEHHE MIOCKOCTH, MPOXOsiiei uepe3 ock OZ U TOUKY
M(3,2,1).

4.21. CoctaBuTh ypaBHEHHE IJIOCKOCTH, Ipoxoasiieii uepe3 Touku A(2,—1, 3) u
B(1,1, 5) mapamrensno ocu Ox.

4.22. CoctaBuTh ypaBHEHHUE IJIOCKOCTH, IpoXoasiiei yepe3 Touky M(3,2,1) u
npsamyro x =t—3, y=t—2,z=2t—1 .

4.23. Haiitu npoekuuto Touku M (4, —3,1) Ha miockocts 2x — 3y +z+5 = 0.

4.24. OnpenenuTh, MPU KAKOM 3HAYEHUU 0 TUIOCKOCTU X — 4y +z—1 =0 u 2x +
ay + 10z + 5 = 0 OynyT nepneHAUKYISPHBIL.

4.25. CocTaBUTh YPABHEHHUE TNIOCKOCTH , KOTOPAsi IPOXOUT YE€PE3 TOUKY
M(2,-3,—4)

M OTCCKACT Ha OCAX KOOPJAUHAT OTJIIMYHBIC OT HYJISI OTPC3KU OI[PIH&KOBOIZ JJIMHBI.

4.26. CocTaBUTh YpaBHEHUE IIJIOCKOCTHU, TPOXOSALIEH Yepe3 TOUKU A(2,3,—1) u
B(1,1, 4) nepneHauKyJApHO Iockoctu x — 4y + 3z + 2 = 0.

4.27. CocTaBUTh ypaBHEHHUE IJIOCKOCTH, IPpOXosineit uepe3 Touku A(3,—4, 3) u
B(2,—2, 5) mapamnensHo ocu 0z.



9

4.28. Tloka3atp, 4TO IpsiMas x;1 = y;r3 = Z_+91 napajuieiabHa miockoctd —13x +
3y+5z—1=0,anpsamas x =t+1, y=t—2, z= 2t +4 neXuUT B ITOU

IITIOCKOCTH.

4.29. CocTaBuTh ypaBHEHHUE IJIOCKOCTH, ipoxosineit yepe3 Touky A(5,—1, 4) u
x—-2 _y+5 _ z+4
-2 5 3

IpsIMYIO

4.30. CocTaBuTh ypaBHEHHE TJIOCKOCTH, IPOXOAAIIEH Yepe3 TOUKU A(5, -1,
3), B(2,4, 6) neprneHauKyIspHO IUIOCKOCTH 3x — 2y + 5z + 25 = 0.

3ananue 5. CocTaBUTh KAHOHUYECKHUE YPaBHEHUSI: a) JIIUIICA; 0) TUIIEpOOJIbI; B)
napa6oiibl (A ¥ B - Touku, Jexaniue Ha KpuBoi, F — ¢okyc, a — Gosbiias
(melicTBUTENBHAS MOTYOCh, b — Manast (MHUMas) OAYOCh, &€ — SKCIIECHTPUCHUTET, Y =
+kx — ypaBHeHUs: acuMnToT runep6oi1, D — nupexrpuca KpuBoH, 2¢ — pokycHoe
paccrosinue). CaenaTh 4YepTexX JUIUICA; THIEPOOJIbl; TapadoJIb.

51.a)b =15, F(=10,0); 6)a=13, ¢ =14/13; B)D:x = —2.

52.a)b =2, F(4V2,0); 6)a=7, € =+85/7; B)D:x = 7.
53.a)A(3,0), B(2,V5/3); 6)k=3/4, e=5/4; B)D:y=-8.

5.4.2) A(-5,0), e =v21/5; 6)A(v80,3), B(4V6,3V2); B)D:y=2.
55. a)2a =22, e =+/57/11; 6)k =2/3, ¢ = 5V13; B) A(27,9), Ox - ocb

CUMMETPHH.

5.6. a) b =15, € =/10/25; 6) k = 3/4, 2a = 16; B) A(4,—8), Ox - ocb

CUMMECTpPHH.
5.7.a)a =4, F(5/2,0); 6)b=2v10,F(—13,0); B)D:x = —7.
58.a)b =05, F(-8,0); ©0)a=5, ¢=7/5; B)D:x = 6.

59. 2)A(0,V3), B({/14/3 1); 6)k =v21/10, £=11/10; ®)D:y =3,
510.2)e =7/8, A(8,0); 6)A(3,-+/3/5,), B(J13/5,6); »)D:y=4.

5.11.a)2a = 24, € =+/22/6; 6)k =+/2/3, c =5; B)A(=7,-7), Ox - ocb
CUMMCTPHH.

5.12.a) b = 2, € = 5/29/29; 6) k = 12/13, 2a = 26; B) A(-5,15), Ox - ocb
CUMMCTPHH.

5.13.a)a =6, F(=4,0); 6)b =23, F(7,0); B) D:x = —9.
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5.14.a)b =7, F(50); 6)b =27, F(—15,0); B) D:x = —11.
5.15. a)A(—/17/3,1/3), B(vVZ1/2,1/2); 6)k=1/2, e =5/2;
B)D:y =—1.
516.a) b =13, F(—9,0); ©6)a=12, ¢ =15/14; B)D:x = 2.
5.17. ayb =3, F(5v2,0); 6)a=8, ¢ =+95/7; B) D:x = 3.
5.18. a)b =5, e =12/13; 0)k=2/4, e =3/4; B)D:y = —6.
5.19. 2) A(=6,0), & = 2/3; 6)A(J3T/3,1), B(v8,0); ) D:y=1/4

5.20. a)2a = 24, e =V59/11; 6)k = 3/4, c = 5V13; B) A(8,2), Ox - ocb

CUMMETPHH.

5.21. a)b =+/13, e =+7/15; 6) k = 2/5, 2a = 18; B) A(2,—4), Ox - ocb
CUMMCTPHH.

5.22.a)a =25, F(7/2,0); 6)b=3v10, F(-15,0); B)D:x =—7/2.
523.a)b =3, F(—6,0); 6)a=8,¢=7/5  B)D:x=5.

5.24. a)A(=3,0), B(1,V40/3); 6)k =+21/10, e =12/11; B)D:y =4
5.25.a)e =9/11, A(10,0); 6)A(V8,0,), B(¥20/3,2); B D:y=7/2.
5.26.a)2a =30, e = 17/15; 6)k =+17/8, ¢ =9; B) A(4,—10), Oy - ocb

CUMMETPUH.

527.a)b=2V2, e=7/9; 6)k =+2/2,2a = 12; 8) A(—45,15), Oy - ocsk

CUMMETPHH.

528.a)a=09, F(7,0); 6)b=4, F(-7,0); B) D:x = —3/8.
529.a)b =4, F(6,0); 6)b=2v10,F(—10,0); B)D:x = —13.

5.30. a) A(0,—2), B(V15/2,1); 6)k =2V10/9, e =11/9; B)D:y =5.

3amanne 6. I1ocTpOUTH MOBEPXHOCTHU U ONPEETIUTh UX BUJL (HA3BaHUE).
6.1.a) 7x?—2y% —4z>+ 28 = 0; 6) x%+5z=0.

6.2.a) 3x*>+y?+3z2-9=0; 0) x%+4+2y>—z=0.

6.3.a) —4x? + 10y? — z%2 + 20 = 0; 0) 4z*+y?—5x%=0.
6.4.a) 6x%—8y?+z%+ 24 = 0; 0) x%2—y=-9z2
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6.5.a) x2—6y>+z2=0; 0) 7x>—3y?—2z2-21=0.

6.6.2) z=8—x%2—4y?% 0) 4x>+9y?+36z2—-72=0.
6.7.2a) 4x? + 6y? — 24z% — 96 = 0; 0) z2+ 8y?=20x2
6.8.a) 4x?—5y% —52z% 440 = 0; 6) 3x%+2y% =z
6.9.a) —6x%—6y%+2z2=0; 0) 2x*>+3y?—2z2—-18=0.
6.10.a) 10z = 5x% + 2y?; 6) 4x*—3y?—5z2+60=0.

6.11.
6.12.
6.13.
6.14.
6.15.
6.16.
6.17.
6.18.
6.19.
6.20.
6.21.
6.22.
6.23.
6.24.
6.25.
6.26.
6.27.
6.28.
6.29.
6.30.

a)
a)
a)
a)
a)
a)

a)

x2—7y?—14z2-21=0; 6) x*+4z>=2y.

6x> —y2+32z2—-12=0; 6) 5y%+4z?=nx.

—16x2 +y2 + 4z% — 32 = 0; 6) —3z%+y?+6x%=0.
5x2 —y%—15z% + 15 = 0; 6) x%+3y=0.

6x% +y%+ 622 —12 = 0; 6) 3x2+y%2—-3z=0.
11x% —4y2 —z2 + 4 = (; 6) 3x?>+z=0.

3x2 + 4y% 4+ 6z% — 12 = 0; 6) 3x2+5y*—2z=0.
—3x% + 10y% — 6z% + 30 = 0; 6) 3z%+2y?—x%=0.
6x2 — 8y? + 12z% + 48 = 0; 6) 3x%—y=-2z%
3x2—3y%2+4+2z2=0; 6) 7x?—6y?—21z>2—-42=0.
z=6-—3x2—4y?% 06) 2x?+4y?+13z2-52=0.

4x? + y? — 32z% — 64 = 0; 6) 3z2+8y?=x2

7x? — 4y? — 14z% + 28 = 0; 6) 4z%+2y?=x.
—7x%2—=3y2+2z2=0; 6) 19x%+2y?>—2%2-38=0.
15z = 5x% + 3y?%;, 6) 7x?>—y?—7z2+49 =0.

x? —5y%2—-52z2-25=0; 0) 3y%+4z%=2x.

9x2 —2y2+6z2—-18=0; 6) y?+3z%=nx.

—9x2% +y%2 + 322 -27=0; 6) —4z%+y?+2x*=0.
5x2 —y% —25z2 +50 = 0; 6) 3x*2+y=0.

4x?% +y? + 822 — 16 = 0; 6) 2x2+y?—z=0.

NuauBuayajbHble 3aJaHNs 10 TEMaM:
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«Dynxkuuu 1 ux rpapuxku. lpegea pynkuum.»

3aganue 1. [Toctpouts rpaduku GyHKIHI ¢ TOMOIIBIO TEOMETPUUECKUX
npeoOpazoBaHui, HCTIONB3Ys U3BECTHBIC TPA(UKHU OCHOBHBIX AJIEMEHTAPHBIX
byHKIMA. YKa3aTh Bce MPOBOAUMBIE TTPeoOpa3oBaHus (3epKalbHOE OTOOpaKEeHUE,
CMEIIEHHE, PACTSHKEHUE OTHOCUTEIILHO KOOPIMHATHBIX OCeH).

1.1.
1.2.
1.3.
1.4.

1.5.
1.6.
1.7.
1.8.
1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.
1.17.
1.18.
1.19.
1.20.
1.21.
1.22.
1.23.

1)y—3—x; 2)y=2cos(x+%); 3)y =x|x|+2—x; 4) y = ch3x.

Dy=Ix*—4x+3[; 2)y=vax—1; 3)y =2; 4)y = In(Jx| - 1).
Dy=VEE=T6 2)y=2+sl—x% 3)y= el Dy==
1)y=L; 2)y =3sin(2x —4); )y=m(-2+x]); 9)y=

1
2 cosmx’
1)y— =2+4+.|x|=3; 4)y=|x*+5x+6|.
1)y—%; 2)y=x|x|—=2; 3)y=1-cos4x; 4)y =log,(|]x + 3]).
1-3 1
Dy = —x* +7|x| = 12;2) y = ——=;3) y = logos(Ix| = 2);4) y =

sin2x’

1
1) y = sin? (2) cos () 2)y—|x|+2; 3)y =x|x —2|; 4) y = sh2x.
1y= \/x+ ;2)y=1—rcos4x; 3) y = |x? — 13x + 30|;4)y = e**+2,
1)y— ;2)y = \/9—x2;3)y=25in(§—%);4)y=2—|x|—x2.

1)y = i 11 2)y =12 3)y=2arctg(—x +1); )y =

1)y = cos(3x — 6);2)y = lxl+2

| [+3”’

Dy = —sin(5+1);2)y = |-x* + 8x = 15:3) y = Vx + Z4)y =
1)y =—V16—x% 2)y =2=; 3)y = xlx+3]; 4)y = 2 - 3sin(3).

cos3x’

;3)y —1—2c05(§);4)y=|x2—x—6|

x—1
Dy =x2-9|x| +18;2)y = g; 3)y =logs(8|x| — 8);4) y = |sin2x]|.
1)y:g; Z)y:cos(2x+%); 3)y =x*—2—|x|; 4)y = 2sh3x.

Dy=|x2—6x+5[; 2)y=v9x—3; 3)y = —=; 4)y = In(1 — |x|).
1)y =1327x-9; 2) y =3 -2|x| — x% 3)y:e|x+2|' Yy = |xi1|'
1)y=|x|lx_|2; 2)y = 2sin(2x +2); 3)y =2 —|x); y=——.
l)y— =14+3—|x[; ) y=|x2—7x+6|.
1)y—£; 2)y =xlx| = 2x; 3)y =2~ cos2x; 4)y = logs(lx = 3|).
Dy = x2 - 8lx| +12:2) y = 22%,3) y = logos (2 — x4 y = 2,

1) y = sin? () cos () z)y_2|x| ~ ; 3)y =x|x+ 2|; 4) y = sh3x.

1+3x
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1.24. 1)y =+x—3; 2)y =2 —cos3x; 3) y = |x? — 12x + 20|;4)y = e*~2,

1.25. l)y—m 2)y = \/7—x2'3)y=3c05(£+z);4)y=|2—x|—x2.
1.26. 1)y = In(|x| = 3); Z)y—x—+2; 3) y = 3arctg(1 — 2x); 4)y—cojnx.
|x| 2

1.27. 1)y = cos(3x + 3);2)y =

;3)y=2—cos(§);4)y= |x? — 5x — 6|

|x|-3
2

1.28. 1)y = sin (f + 1);2) y=I1-x*+9x - 14;3)y =Vvx —44)y = x| +2"

x+1

1.30. 1)y = x? — 11|x| + 18; 2)y =— 3) y =logs(5—|x|);4) y = |sin3x]|.

3aganme 2. Haiiti 0O6paTHyI0 GyHKINIO Ha TIOOOM U3 POMEKYTKOB, IJI€ OHA
cyuiectByeT. [locTpouTs Ha OHOM YepTexe rpaduku npsMoit u oOpaTHON QyHKIHIA.

2.1. 1)y = 2//x = 5; 2) y = 3tg2x; 3)y = —3+2%2,
2.2. 1) y=2tg§; 2)y=3e*2; 3)y=+4x—-1.

23.1) y=V2x—1; 2) y=2x2-3; 3)y=3%"*%

24.1) y=2n(x—3); 2)y=57*B34+1 3)y=+4x—8.
25. 1) y= logg(—x +2);, 2)y=6*+3; 3)y=2tg(x+2).

26. 1) y=1log;(3x+6); 2) y=38x—16; 3)y=2sinx
x—1 T
27. 1) y=3—-+Vx—2; Z)y:m; 3)y=3cos(x—z).

x

28. 1) y= % +arctgx; 2)y=2+e 2% 3) y= —
29. 1) y=2ctyg (x — %); 2) y=1g(10x —20); 3)y=+vx+3.
210. 1) y=3—-+vx—2; 2) y=log,(2x—4); 3)y=2arcsin(x—1).

arctgx

211 D) y=(x+13 2)y= ; 3) y=logi(x — 2).

212. 1) y=In(—x+3); 2) y=—/x+4 3) y=—1+2%3,
2.13. 1) y =327x+54; 2)y=3cos2x; 3) y=2(x —2)2
214. 1) y=1tg (x + %); 2) y=2Iln(x—2); 3)y=arctg(x—1).

3

215. 1) y=3+5*1; 2) y= %—arcsing; 3) y=
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216. 1) y=—(x+1)% 2)y=arccos(x+1); 3y= %
217. 1)y = Vax + 8; 2)y=2tg(%—x); 3)y =1+ 37%*2,
2.18. 1) y = 3ctg g; 2)y=2e*2; 3)y=+9x+18.
219. 1) y=3/8x+24; 2) y=2x3+1; 3)y=7*"1
220. 1) y=3In(x+1); 2)y=7142; 3)y=3Vx—1

221. 1) y=1logi(3x+6); 2)y=5142; 3)y=2tg (x +§)
3

2.22. 1) y =logs(5x +10); 2) y=2Vx—2; 3)y = 3sin2x

223. 1) y=2+x+2 2y=2"; 3)y=2cos (x +§)_
224. 1) y = % —arcctg2x; 2) y=3+e*?% 3)y= szxl

2.25. 1) y=3tg(x+%); 2) y=3Iln(x—2); 3)y=+2x—-3.

226. 1) y=1—+vVx+2; 2)y=Ilogs(3x—6); 3)y=3arcsin(x+1).

arcctgzx

227. 1) y=2(x—-1)3 2)y= —; 3) y =log:(5x — 10).
5

3 .
x+2’

228. 1) y=In(x—-2); 2)y= 3) y =1+ 2%3,
229. 1) y=-23x+3; 2)y=2cos3x; 3) y=—(x+2)>

230. 1) y=ctyg (x - %); 2) y=3ln(x+2); 3)y=arcctg(x+2).

3apanme 3. Boruucnuthb npezens! GyHKIMMA, HE UCTIONb3Ys MpaBuiio Jlonurais.

3.1. 3.2.
. 2x+5 x2+6x+4
1 lin sinmx ’ ) lim———;
xX=5 x—0 x+2
5x%2 —24x — 5 x3—x%2—-x+1
2 ; . 2 i .
) alcl—r>réx3—3x2—10x’ ) }Cl_rg x3—3x+4+2 '’
—1 — x+1
3) i VF 2, 3)  lim ;
x-5x% —2x — 15 x=>-146x% + 3 + 3x
5x% —1 5x2% + 7x — 2
4)  lim 4) I

— lim ;
x—07x2 —x +5 x—w4x2 + 2x + 7



5)

6)

7)

8)

9

1)
2)
3)
4)
5)
6)
7)
8)

9

1)

x3(x +5)(5 — 2x)

1— x4+ 5x3
~arcsin 10x
lim—;

x—0 tg 3x

X— 00

x+8 x+8
llm( ) ;
x>0 \x + 5

1 —cosbx
lim—;
x—-0 X *Ssin 8x

1
lim(5x — 4)Vx-1,
x—-1

3. 3.

. x*+5x+7
lim——;
x>0 x+9
o x3+2x%—3x
xo05 %3 + 4x2 + 3%
I V2x+3-3
*o33 4 2x — x2°
I 1—6x + 9x3
xow 12— x3
67x%+17x—7
lim ;
x-o x3+4+x+1
sin(x + 4)

x—>—4 x2 — 16

)

1
lim(5x — 4)x%+2x-3;
x—-1

. 2e¥1 -2
11— cos(x — 1)

3x + 1 3x+1
i (5+5)
xl—>oo 3x+5

3. 9.

I x + 14x?
xo2 & — 2x2

)
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1)
2)
3)
4)
5)
6)
7)

8)

5 im 3Lt
x1—>r£10x + 2x3 — 10x5’
1
6) lim

x>0 ctg )56 sin 7x
7)  lim(1 + sin Zx)f;
x—0

arctg 2x — 6) _

)

8)

x—3 x2—9

4+ 7\ "%
9) lim (x )

x—oo \x — 1

3.4.

_ logs5+1
lim ——;
-5 x—1
o x34+3x%+2x
xoT1 X3 + 242 — x — 2

V9 —x—3
llmz—;
x-0 x%—3x
I 9x* —1
xl—>r<r>10 x3+4+2'

19x + 9

im———:
xooox24+x+1°

)

1 —cos7x

lim
x—0 COS 6X * Sin 2x

lir_EI (5x+ 1) - [In(x + 1)
X—+4+00

~ In(1 —sinx)
lim ;
x—0 tg2x

1
lim(1 + tg 2x)sin3x,
x—0

3.6.

3x*—13

1
) 1 x—>12x2—5x+1

—In(x — 3)];



2)

3)

4)

5)

6)

7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

9)

. x3 4+ 2x% —x—2
im ;
x>1 2x3—x%2—x '’

14x* + 2x% -3

li ;
row 98 — 2x*

o S5x0—11x+2
lim ;

x—0 (26 + x)10

V7 +x—V-5-—x

I
e X2 +5x—6
cosbx —1

li ;
320 tg 7x - sin 2x

2x

lim(3 — 2x)1-x;
x—1

arctg (x + 2)
xirzlz x3 + 2x2

)

lim( )

x—oo \x + 3

3.7.

. 5x3

xl—r>r31’7x2—3

I x®2+3x+2

xim1x3+2x—x+2
Vvdx+1-3

lim ;
x-2 x2+x—6"

lim 7x3 + 3x? + 4x
X—00 1+15x—3x3'

I 6x3 + 2x2 — 30_
xl—>r<r>10 25 — 3x4 ’
esian -1

lim —
x-0 sin5x

lim 3x[In(x + 8) —Inx];

x—+00

I arctg 9x
xl—r}é 1 —cos5x’
X

lim(7 — 3x)2-x.

xX—2

2)

3)

4)

5)

6)

7)

8)

1)

2)

3)

4)

5)

6)

7)

8)

x?—1
achE}ZxZ—x—l
1+ 6x—9x*
9}1_{{)10 3—6x3 '

3x —8x%2 +1
lim

x—0 9x5 + x — 3x2’

x—05
lim —

5 \5x — 5’

X
2x - smg.

xl_f)l’(l) COS 2x — 155’

2x + 3\2
lim ( ) ;
X—00 2x

lim x - tg 2x - ctg? 3x;

x—-0

5
lim(5 — 2x)x?-2x,
X—2

3. 8.

lim x?>—3x—2
P (x+ D(x+ 3)

| 1 12
xlir{l2<x+2_x3+8);
VI+2x-3

x-4  x—4 ;

o x3-9x+1

9}1_{{)10 4—3x2 '

94 x4+ 3x*

9}1_{{)10 36— x%

2x% - sin 7x

lim
20 (1 —cos2x) -sinx’

: <3x + 2)“1 _
x1—>nolo 3x+1 ’
In(1 + 2x)

lim————;
x>0 e8x —1 '

X
lim1(4 + 3x)3+3x,

9) x--
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3.9. 3.10.

2x + 1 x3+3x2+4
1) lim————; 1) lim
x-3x2+x—1 x-12x*+3x2 +4
2 —5x3 — 7x? 2x + 3x?
2) i - 2 s T
L S et
(3x2% + 2)x* 2x — 2
3) 1 - 3) lim———;
) ;l—gslon+1—7x6' ) ¥o1x2 + 4x — 5
o 19%F—2x— 1 =D+ D3 -1)
4) m, Ex2 —4x — 1’ 4) lim 5 ;
x-—3 xX—00 2x10+5
. VA+x—2  V26+x-5
5 lim————; 5 lim ;
x—-0 2x x--1 2x%2—2
1 5x + 2\ 3
3) — +\In(2—x) X 6 ( ) .
) lim(2—2x) ) Jim (=)
A1 1 —cos Zx_ N arcsin 5x_
) tg% 4x ) lim tg2x '
sin 9x X sin 2x
8 _ 8) lim—m—7—m 9 ——;
) }cl—{% arcsin 2x ) 50 In(1 + x?)
x/2
9 lim <3x * 2) : 9) lim(4— x)tg 3
x-o0 \3x + 1 x—3
3.11. 3.12.
. 2x+3 5x2+3x+ 4
1) 11m 1sinmx’ 1) lim ;
) x-0 x+2
5x%2 —24x—5 x3—x2—x+1
) alcl—r% X2 — 3x% — 10x’ ) alcl—rg x3—3x+2 ’
Vrx—1— x+1
3)  lim 2 3)  lim ;
x—>5x2—2x—15 x>-14/6x2 + 3 + 3x
5x% —1 5x% + 4x — 2
) oo 2% + 3x + 5 ) xow dxZ + 2x + 7
x3(2x +1)(5 — 2x 3x*—1+2x
5) ( )( ); 5  lim ,
x-0 1 —x+7x3 x—oo x + 2x3 — 10x°
arcsin 3x 1
: lim ;
) x50 tg8x ’ 0 %% CtgZ sin18x



7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

9)

1)
2)

3)

x + 4 xX+2
lim ( ) ;
x—o00 \ X + 9

1 — cos2x

li - .=
xl—r>% x+sin7x

1
lim(3x — 2)vx-1,

x—-1

3. 13.
x?+3x+4

)

lim
x—3 x+2

_ x*>+2x—3
xols %3 + 4x% + 3x°
_ V2x+3-3
alcl—r>%3+2x—x2;
- 1—6x+10x3
3}1—{2) 3—3x3 '
97x* +17x—1

)

I
xl—)n;) x3 + x + 1
sin(x + 4)
xEELW'
S S
lim(3x — 2)x%+2x-3;
x—-1
ex—Z -1
li ;
xo2 1 — cos(x — 2)
2 + 9)3x+1

lim
xl—>r<r>10 2x —1

3. 15.

~ x — 3x?
}cl—rg4+3x2;
Cox342x2—x-2
}CI_IH 203 —x—x2 '
8x* +3x* -5

)

li
xl—>r£10 1—2x*
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1
7) lim(1 + sinx)x;
x—0
arctg (x — 4)
xl—r>réll xz — 16 ’

2x + 3\
9) li ( ) .
xgg 2x + 1

8)

3.14.
log; 7+ 7

)

1)
):lcl—rg x—1

_ x?+3x+2
X0t X3 + 2%% — x — 2
3) im0 F 3

lim —————;
x—0 x2 — 3x ’

S5x*—1
Y lmss—y
_ 150x + 5
o xZ + 2x + 1’
1 — cos8x

2)

)

5)

6) i )
) 0 cos 3x - sin 7x’

7) Jlim (5x+1)-[In(x +2) = In(x - 5)];

In(1 —sin2x)

) 31(1_r)ré tg 3x

1
9) lim(1 — 5tg x)sinzx,
x—0

3.16.
77x* — 1
1 s
) }cl—rHsz—x+1'
x3 —x
2 .-,
) }cl—rHsz—x—l'
4 4+ 5x — 7x*
3) lim ;

X—00 3 — 2x3
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7x10 —11x + 2 21x — 7x% + 1

li ; 4
fadh (14 x)10 ) ;1_)12) 5x5 + x — 3x2°
I \/x+3—\/5—x_ 5) llmx — X
o1 x2+5x—6 ' *=7NT 7
cosb5x —1 . o
x-0 tg 7x - sin 3x xl—r>% cos2x —1 ,
2x 2x — 3 %
lim(6 — x)5—x; )y ( _ ) ;
xX—5 311—>r<r>10 2x ’

arctg 2x + 4) _
x--2  x24+2x

8) )lci_r)réx- tg3x - ctg? 5x;

. ZX + 5 5x+1 25
im(=s) o) lim(s - 2075
1.17. 1. 18.
. 3x3 N i 5x*+3x—2
3 25x2 — 3 1 (2x + )(x —3)’
x> —x—2 1 12
2) i ( - );
xlim1x3+2x—x+2 ) *o3\x —3  x3—27
. Vx+7— . V-3+3x-3
llm—; 3) lim ;
x-2x2+x—6 x—4 x—4
i 5x3 + 2x% +x 5 1 6x° —7x+1
x—-o00 9 4+ 15X—X3 ’ xl—>n;) 4—7x2 !
. 9x° +2x? -3 5 1 20 + x + 5x*
xow 1—7xt xom  3—xt
esinzx _ q 2x? - sin 5x
lim —; 6) lim
x>0 sin3x x>0 (1 — cos2 x) - sin 3x’
3x+1
lim 3x[In(2x + 7) — In 2x]; 7 lim (Sx + 2) .
X—>+00 X300 3x + 1 )
i arctg 2x 8) | In(1 + x)
#5301 — cos 3x’ xo0 e2% — 1
3x 1 242y
11rr21(5 — 2x)2-x. 9) x11>r£11(4 T 3x)3+3x'
X—
3. 19. 3.20.
x>+8x+9 - 5x3+3x-2
lim ———; 1) lim ;
x>=1  7x+ 2 x=>1 /3 4+ 2x + 2



2)

3)

4)

5)

6)

7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

9)

C 2x-Dx+1)(A—x)
lim ;

xX—00 x — 8x3

sin 5x tg 8x
m-———-
x-0 XxSin2x
. (Sx — S)Zx
xow\3x +4)
1 — cos3x

im————;
x-0 arctg- 4x

x+7
lim (10 — 3x)x%-9.
x—3

3.21.

o 7x—1
e

o x3—-3x-2
xlirzll X34z

 \B3x+16—4
lim ;
x—0 5x

x—6x3—1

lim ;
x-03x3 —2x+1
. 1— 6x*

im ;
x—o0 x5 + 3x + x*
. tg? 2x

im——;
x—-03x - sin7x

2x+3

lim (1 + —) ;
X—00 X

et 1
lim ——;

x—0 X

1

lim (7 — 6x)sin(x-1),

x—1

2)
3)
4)
5)

6)

8)

9)

1)

2)

3)

4)

5)

6)

8)

9)

x3 — 4x?

lim——;
x—>4x2 — 3x—4’

o 2—+vx+11

lim > ;
x—>-=7 x* —49
. 2x% —3x
xoe (X — 6x + 2)2°
. 4x* + 1 _
26 7x* — 2%3 + 57x "
I 1—cos3x
¥ 20 % - In(1+ 2x)’

3x _ 1 2x+1

i (557)
xl—>r<r>10 3x+1

. €5x -1
lim — ;
x-0 sin 3x

lim(1 + 5 tg? 2x)%9*,
x—0

3.22.
lim(9 + 2x)*72;
xX—2

_ x?—25
xli@5x2+4x—5;
7x*+x+1
xo® 3 +x + 3x2
o 8x%+4x+1
S —4x+3
T ¥6x—7
lim ;
x—7 x—7
sin9x - g x

m-—-——————
x—0 5x-sin8x ’
7x+1

I (Sx + 2)
xl—>r<r>10 3x+5 ’

~ sin9x (1 — cos 4x)
lim ;
x=0 (1 — e3%)x2

5
lim(1 + 5x2)x%+3x,

x—0



1)
2)
3)
4)
5)
6)
7)
8)

9)

1)

2)

3)

4)

5)

6)

3.23.

(1+2x)3+(1+7x)

2x + x5+ 1

x—-0

(1 + 2x)%? — (1 — 5x)

x2 —2x

. V2x+8-—

lim ;
x——=2 x+ 2

~ (5x%2 4+ 2x — 3)?
lim ;
x>0 4x3 + x2 + 3x
) 3x2 —3x+2
xoth 222 + 27x + 4
I x3 -1
o1 sin(x — 1)
ln(1 + tg 3x)

20 In(1 + sin Sx)

x—>0

lim(2x + 1) - [In(3x + 5)
X—00

lim(4x — 7)x 2

xX—2

3.25.
V1+5x+2

alcl—r% 3 —4x2 ’

X —xz—x+1

lim
x—>1x3+x2—x—1

. V3x+7—
lim ;
x%2—16

o (2x+ 10
lim

x—oo x3 — 12x + 7

I 2 — 5x3

xow x* + 3x — 3x% + 1
o cos2x—1
lim——;

x—0 Sirl2 5x

)

)

}

—In 3x];
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1)

2)

3)

4)

5)

6)

3.24.

sin 2mx
lim—
x>11— cosmx’

y (1 6 _
xlr{ls x+3 x2-9

C Bx+2-42
lim ;
x—0 5x

5x*+4
911—{?0 8x3 —x2+x’
1+ x —160x1°
7x0+1
x?-ctg 7x
tg 8x

3)

4)

5)

lim

X— 00

6)

x—0

)
X

lim(3x — 5)x%-4;

x—2

7)
4(x 2) _ 1

8) lim

x-2 arcsin(x — 2)

lim

3. 26.

o 4xt+1
b sin(3x + 1) ’

o x%+3x
o3 X2 Yx—6
V2x+3—-+/3

5x ’
3x3+x%2+3
all—galox —3x2 + 7x3
1 —3x*
;I_)rglo 7x5 —3x + 2’
tg? 3x — 1)
(3x —1)? '

lim
x—0

li



7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

9)

1)

2)

3)

S+x
lim(1 + sin4x) x ;
x—0
~arcsin(3x — x?)
im
x—0 arctg 2x

. <2x + 3)6x
xgg 2x+1 '

)

3.217.

 V1-7x+x2+5
lim ;
x—2 x+3
o x3+4x% 4+ 3x
*o03 2% + x3 — 3x
(=D +2)
lim ;
X>=2 Nx+6-—2
. 7x% —4x + 3
oo X3 2x + 4
o 3x3+2x%2+7
oo 11 — 2x + 4a3
li >
im ;
x>0 otg X . sin X’
ctg 15 ~Sing

24+ x\>* 1
lim ( )
x—00 \6 + X

i In(1 + 6x) _
xl—r>% 3x—1 '’

)

3x
lim(8 — 7x)x-1.

x—1
3.29.

_ x—1

lim ;
%>-13 + 1+ x + x2
. 15x2 —2x —1
xl_I)T% 3x3 —x%2

. 9—x+7x3

lim

x—o X — 3x2 — 7x3’

7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

9)

1)

2)

3)

1
lim(8 — 7x)sinmx ;
x—-1

y 1 — cos5x
im ;
x—=0 e3x _ 1

)

lim x2 - [In(5x? — 1) — In 5x?].

X— 00

3.28.

 3x5+x+7
}cl—rg4x6+x3+7;
x4+ 2x
xo 2 X2 + x — 2
. Vx+9-2
x1@5x2+4x—5
_ 3x3 + 4x
;Lr?ox5—6x2+1;
. —x?+5x

;Lr?ol—x—élxz;

)

)

(arcsin 2x)?

li ;
x1_r)r(1) 1 — cos3x
2x—3
lim(1—7x) x ;
x—0
sin 7x

lim——
X3 In(1 + 9x)

. <2x — 4)"
oo \2x + 2/

3. 30.
5x2 + 2x3_

)

lim——
xl—rH 3x+1

_ x? -3
xllg/lix‘*—xz—6;

o 2x3+43x-—1
X —3x2 %5
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a1l — x5+ x 1—2x + 5x?
4) lim ; 4) lim
x—»0 97x3 +1 x—o0 (1 — 5x )(2+x)
V1 +7x%2-1 2 —x
5 lim ; 5 lim——— ;
x=0 x? x—4x3 — 4x?
cosx — cos3 x 1—cos8x
6) I : 6) lim————
) 91cl—r>% 4x -sin7x ’ ) 0 7x -+ sin 9x
1 1
7) lim(6x — 5)sin7x ; 7) lim(1 + sin 7x)94% ;
x—1 x—-0
sin 2 (y —
8) lim — > Vx 8) lim arctg” (x 2);
x-0 arctg 5\/— x-2 x2—4x+ 4
2_
o 1 (71X 0 1 (29N
(=) i \sewtr)

NuauBuayajbHble 32JaHUS 110 TEMAM:
«UccnenoBanue PyHKUMHA U IOCTPOeHUEe rpapuKoB. PYHKIUU MHOTHUX
IepeMeHHbIX.»

3ananme 1. Haiitn HanOosbiiee 1 HaMMEHbITIee 3HaUeHUEe (YHKIIMA HAa OTPE3Ke.

1.1 y=e® ¥ [1;3]. 1.2.y = (x5 —8)/x*,[-3; —1]. 1.3.y = xinx, [e % 1].
14.y = (e + 1)e™*,[-1; 2]. 1.5.y = (Inx)/x, [1; 4]. 1.6.y = xe*,[—2;0].

1.7. y=In(x?*-2x+2), [0;3]. 18.y=02x—-1)/(x—-1)?%, [-1/2;0].
1.9.y =vVx —«x3,[1;2].1.10. y = 108x — x*,[—1; 4]. 1.11.y = %", [-3; 3].
1.12. y=x*/4—6x3+7, [16;20]. 113.y=x3/(x?—-x+1),[-1; 1]
1.14. y = x° —5x* +5x3 + 1, [—1;2]. 1.15.y = /3/2 + cosx, [0 7'[/2].
1.16.y = x2 +16/x — 16, [1;4]. 1.17.y = \/sz(x—

10x+10
1.18. y_x2+2x+2' [_1' 2]' 1.19. y= 3_x_( 2)?’ [ 1 2]

120y = x? — 2x + ——13,[2; 5]. 1.21.y = 4/x — 8x — 15,[-2; —1/2].

1.22.y =x—4/x +2+8, [-1; 7]. 1.23.y =3x* —16x3 +2, [-3;1].
1.24.y = In(x® — 2x + 4), [-1;3/2]. 1.25.y = ((x + 1)/x)°, [1; 2].

1.26.y = (x + 1)Vx2, [-4/5; 3]. 1.27.y = (x5 —8)/x*, [-3; —1].

1.28.y = (3 —x)e™*,[0;5]. 1.29. y = x3e**1 [—4; 0]. 1.30.y = e**~*° [1;3].

3aganme 2. PemmTs 3a1auy:
2.1. CocTaBuTh ypaBHEHHE KacaTelbHOU K rpaguky Gpynkmun y = (x3 + 1)/3 B
TOYKE €ro MePEeCceueHHs C OChI0 abcIuce.
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2.2. HaiiTu TOYKH, B KOTOPBIX KacaTelabHble, MPOBEACHHBIC K rpaduKy (QYHKIHH Y =

x(x — 4)3, napannensHsl ocH abeiycc.
(x—4)
(x-2)

2.3. Iloka3aTb, 4YTO KacaTelbHbIE, IPOBEIECHHBIE K IPaQUKy pyHKIMU Y =

B TOYKAaX €ro MepeceveHusi C OCIMH KOOPIUHAT, Mapaslie/ibHb.

2.4. Tlokasats, 4to Ha rpaduxe pynkuun y = x> + x? + x + 1 HET TOUEK, B KOTOPHIX
KacaTeJbHBIC MapaieIbHbl OCH a0CIIUCC.

2.5. Haiitu ToukM, B KOTOpBIX KacaTenbHble K kpuBoii y = (1/3)x3+x +1
napajuieiabHbl IpsIMoOR y = 2x — 1.

2. 6. B kakux Toukax kacareabHas K rpaduky gpynxumuu f(x) = (1/3)x3 —

(5/2)x% + 7x — 4 ob6pasyer ¢ ocwro 0x yron 45°?

2.7. Tlox xaxum yrioM k ocu 0x HaKIIOHEHa KacaTesbHasl, IPOBEICHHAS K KPUBOW Y =
2x3 — x B Touke ee nepecedeHus ¢ ocero 0y?

2.8. ITox xakum yriioM K ocu 0x HakJIOHEHa KacaTeabHasi, IPOBEIECHHAsl K KPUBOU Y =
x3 — x% — 7x + 6 B Touke My(2; —4)?

2.9. UsBectHoO, uTo nipsimast ¥ = —(3/4)x — 3/32 sBnseTCs KacaTeIbHOMN K JIMHUH,
3agaHHOl ypaBHenueM y = 0,5x* — x. HaliTu koopAMHATEI TOYKU KACAHUS.

2.10. CocTaBuTh ypaBHEHHE KacaTeJIbHOM K TpaguKy QyHKIMU Y = X’ e~ B TOuKe ¢
abcuuccoit x = 1.

2.11. CocTaBuTh ypaBHEHHE KacaTelbHBIX K KPHBBIM Y = 2x2 —5uy = x2 — 3x +
5, OPOXOASIIUX Yepe3 TOUKU NepecedeHHs] STUX KPUBBIX.

2.12. HaiiTu yroJi, KOTopbIii 00pa3yeT ¢ OChI0 OpJIMHAT KacaTelibHask K KpUBOM y =
(2/3)x°> — (1/9)x3 , npoBenenHas B Touke ¢ abeiyccoit x = 1.

2. 13. CocTaBUTh ypaBHEHHUE KacaTelbHbIX K KPUBOH ¥ = x? — 4x + 3, NpOXOoAsIIMX
uepe3 Touky M (2, —5). Caenatb yeprex.

2.14. CoctaBuTh ypaBHEHHE KacaTeabHOM K rpaduky ¢yukiuu y = In(2e — x) + 5
B TOYKE C a0CIIHCCOil X = e.

2.15. CocraBuTh ypaBHEHUE KacaTeIbHOU K rpaduky GpyHkimn f(x) = 2 — 4x —
3x? B TOuke ¢ abCcIuccoi x = —2.

2.16. B kakux Toukax yriioBoil koapPuumeHT kacaTenbHON K rpaduKy QyHKIIUU

y = 2x3 — 2x? + x — 1 pasen 3?

2.17. B kakux ToYKax KacareibHas K rpapuky GyHkiun y = (x + 2)/(x — 2)
obpasyer ¢ ocbro 0x yrom 135°,

2.18. Tloka3atsk, 4TO KacaTelibHbIC, IPOBEICHHBIC K rpaguKy QyHKIUH

y = (x —4)/(x — 2) B Toukax ee MEPECEUYCHUsI C OCIMH KOOPJUHAT, MapaijieIbHbI
MEXIy COOOH.

2.19. HaniucaTh ypaBHEHHE KacarenbHOU K rpaduky ¢ynkuun y = (x + 9)/(x + 5),
MPOXOJAIICH Yepe3 Hayajao KOOPIHHAT.
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2.20. Ha manuu y = 1/(1 + x?) Haliti TouKy, B KOTOpOi KacaTeJbHas NapajulelbHa
ocu abciucc.

2.21. HaiiTn ypaBHEHHE KacaTelbHOH K yuHMM Xx2(x +y) = a®(x — y) B Hauane
KOOpAMHAT.

2.22. B kakMx TOYKax JIMHHH y = x> + x — 3 KacaTelbHas K Hell MapajielbHa
npsiMon y = 4x — 1?

2.23. CocTaBUTh ypaBHEHHs KacaTelbHBIX K JIMHUM y = X — 1/x B Toukax ee
IEpEeCEeYEeHHsI C OChIO abcLucc.
2.24. CocTaBuThb ypaBHEHHE KacaTelbHOM K JmHMM y = x> + 3x% — 5,

MEePNEHANKYIJIAPHOM K IpsiMoit 2x — 6y +1 = 0.

2.25. Xopnaa napabonsl y = x2 — 2x + 5 coeauHseT TOYKHU ¢ abcuuccamu x; = 1,
X, = 3. CocTaBUTh ypaBHEHHUE KacaTeIbHOM K TTapadosie, mapauiebHON Xopie.
(x—4)
(x-2)

2.26. [lokazatp, 4TO KacaTelbHbIE, TPOBEIECHHBIC K rpaduky QyHKIUN Y =

B TOYKaX €ro MNepeceyeHus ¢ OCSIMU KOOPJAUHAT, apasliesIbHBbIL.
2.27. HaiiTu ToukM, B KOTOpbIX KacaTembHble K kpusoi y = (1/3)x3+x +1
napajyieabHbl NPSIMON Yy = 2x — 7.

2.28. Ilox kakuM yriaom K ocu 0x HakJIOHEHa KacaTellbHasl, POBEAEHHAs K KPUBOM
y = x3 —x? — 7x + 4 B Touke My(2; —6)?

2.29. UsBectHO, uTo ipsiMast ¥ = —(3/4)x — 3/32 saBisieTcs KacaTeIbHOU K JIMHUH,
3a1anHol ypaBHenueM y = 0,5x* — x. Haiith KoopMHATBI TOUKY KAaCaHUS.

2.30. CoctaBuTh ypaBHEHHE KacaTenbHON K rpaduky ¢ynkuuu y = In(2e —x) B
TOUYKE ¢ adcuuccon x = e.

3ananue 3. [IpoBecTu nmojHOE UCCIEOBAHUE TAHHBIX (DYHKITUN U TOCTPOUTH UX

rpadukH.

31 1)y= %; 2) y=(2x+3)e 20*D; 3) y=3/(2—x)(x2 — 4x + 1).
2_

32. )y =" ) y=3in-—1; 3)y=-YB+0)GZ+6x+6).

33. D)y=557 Dy=QK- 2)e3™; 3) y =12 +x)(x? +4x + 1).
2

34. )y=X ) y=-3m-+3; 3) y=YA+ 00+ 4x-2).

X“+3 x+4
12x e2(x+1) 3 >
3.5. 1)y=9+x2, 2)y=m, 3) y = (x—1)(x2 —4x — 2).
_4-x3,

36. 1)y= 2) y=0B—x)e*% 3) y=13(x—3)(x2 — 6x +6).

x2 '
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—4x+1, x
3.7. 1)y =12 Z ; 2)y=lnm+1; 3) y = (x% — 4x + 3)2.
(x-1)

38. 1)y =21, 2) y = Z;_; . 3) y=3/x2(x + 2)%
30. Dy =" 2) y=—(x+ De2®D; 3) y = Ya2(x— 52

__x . _er, _ 302 _ 5. _ 2)2
3.10. 1)y = ot 2) y =2, 3) y= \/(x 2x — 3)2.

2 _

3.11. 1)y=(1+§) ;. 2) y=2lnx71+ 1; 3) y=Yx2(x+7)2
312, 1)y =% 2)y = e+, 3) y=3(x— 1)2(x + 6)2.
313. 1)y == :z+3; 2)y =x+ ln—x 3) vy = Yx2(8x + 24)2.
3.14.1)y = 2) y = ”‘Tj 3) y = 3(8x — 16)2(x + 2)2.
315. 1)y = = 2) y=x—In(1+x?); 3)y=Ylx-1)2- V2,

4
3.16.1)y = 3xx3+1; 2)y =x3e*/2;  3) y=3x2(x + 6)2.
3x-2 1+x

317. 1)y = — 2) y= —ln— 3) y=1(x—4)2(x + 2)2
318. )y = 2) y=In(x?*+1); 3)y= i/(x —1)% — i/(x + 2)2.

ax
(x+1)?’
319.1)y=(1—-2x3)/x?; 2) y=(x—1)e3**";3) y = ?{/(xz + 4x — 5)2.
320.)y=05—— 2 y=(e¥+1)/e5 3)y=x2x-3)>
321. 1)y = — (x%)z; 2) y=xln(x—1); 3)y=3(x—-2)2—-3(x—-3)2
32

_ x°-32, _ 240 3 2 2
322. 1)y = ; 2) y=xln?x; 3) y=3(x+2)2(x —5)2

x2

3231)y = i:i 2) y=xe*; 3) y=13(27x—54)2(x + 7).
3

3241)y = %; 2) y=In(x?-2x+6); 3)y = i/(x —5)2 — i/(x + 7)2.

3.25.1)y =

2)2: 2) y=(x—1De™? 3) y=(x—7(2~7x+7)

3.26.1)y = (1 +;)2; 2) y=x—In3x; 3)y= i/(8x —16)% — i/(x — 2)2.

x2

ey 2) y=In(4-x%); 3)y=Y+2)?-(x+3)2

3.27.1)y =
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328.1)y = % 2) y=e/@ ) y="73/(x+3)(x2 —12x + 36)
329.1)y = ;2—2; . 2 y=In(x?*-5x+6); 3) y= 3;/(x2 — 7x + 12)2.
330. )y = a1z 2) y=3(*—-1)/e%; 3) y= 3\/(xz — 13x + 30)2.

3amanue 4. Jlokazats, uto QyHkius z = f(x,y) YAOBIETBOPAET yKa3aHHOMY
YPaBHEHHIO.
2 2 . 027 027 027
4.1, z=x-Ty+xy*-2x°y ; Y-+ 2(X+Y)- +2(2x+y)-—=0.
ox? ox oy oy?

4.2. z=x-cos(x+2y); —— ———4+-—+43z=0.
(x+2y) o ooy o
2 2 2 2
43.2=24Y; X Z Z+;-2y§+2 aiazyzo' 4.4, 7=y ; 2-8—5—6—5—(4xy)2 71=21
X X X
2 9%z 0%1 . 0z 0’z
45, z=3x%y-2y?+y-2; 3 ax—z—y-yzo 4.6. z=xysin(xy); X —Z—yz«yzo
2, A2 2
4,7. Z:X2 =+ X 2 ; X + . E_E = —X)- 07z .
y+ Xy (x+y) o o (y-x) ooy
1 0%z 0%z ) ) ) 2 8%z 0%1
48. 1-———; —+—=2f. 49. z=3Py-2y’+y-2; Z.°2_y.Z -0
X“+y X" oy 3 ox? oy 2
2 2 2
4.10. z=In(xy+1) ; iz 2 §+i2-a §+2- oz _y
ye ox° X° oy oX oy
2 2 2
4.11. z:arctg(%); %-a—§+i-a—§:2- 0z
ax? Yooy OX 0y
2 2 2
4.12. z=x-7y+xy*>-2x%y ; y-ﬂ+2(x+y). 07z +2(2x+y)-2=0.
ox? ox oy oy?
2 2 2 2 2 2
4.13.z=x-cos(x+2y);a—§—£+a—§+32:0.4.14. =X Y. x.0 §+1-a §+2- oz =0
OX° OXoy oy y X Yy ox° X oy ox oy

2, A2
4.15. z=e2x2_y2; yz'ﬂ—%—(4xy)2~z=22.
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2 2 2, A2
4.16. z=xysin(xy); xz-%—yz-%:o. 4.17. ;= 21 > %+%=(22)Z.
X X2 +y X

2 2 2
418, z=xPy+xy?;  (x+y)| L2902 (yox). 22,
y+xy*;  (x+y) o2 o (y )8X6y
1 %2 1 8z,

WA=yl e e ke

4.20. z:arctg(%); %-825 +§-62§ =2. 0%z :
OX oy ox oy
4.21. z=x-Ty+xy’>-2x%y; y-a—zz+2(x+ y)- 0%z +2(2x + y)-a—zz=0.
ox> ox oy oy?

4.22.  z=x-cos(x+2y); 2725—%+8—2§+32:0.
423, XY, xZz.y ., o

y x y ox® X oy? Ox oy
424, -2V, y2~2)(i§—2y—2§—(4xy)2~z=22.
4.25. z=xsin(2x + 3y); a(j:azy = E)E;ZE)Zx
4.26. z=In(x?+xy+y?), xZ—JZC+yZ—JZ/= 2.
4.27. z=xy+xer | xZ—JZC+yZ—3ZI =xy + Z.
4.28. z=(y+x)cos(x —3y); a(j:azy — a(jzzazx
4.29. z=in(x*+15xy+y?) + cos3; xZ—JZC+yZ—JZ/ = 3.
4.30. z=3y%x—2x%+x+5m; g%— xg—jé =

Bananme 5. [lana dyukuus z = f(x,y) ¥ TOYKd M, ¥ M,. BoIYUCIUTh Az U dz

IIPU MEPEXO0JIE€ U3 TOUYKU M, B TOYKY M,; (OTBETBI OKPYTJIUTH /10 THICSIYHBIX).

2
5.1. z=2x2-3xy2 ; My(LL); M,(102;097). 5.2. z=X7+%; M(0,5;0,25); M,(0,45;0,27).



5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.10.
5.11.

5.12.

5.14.

5.15.

5.16.

5.17.

5.18.

5.19.

5.20.

5.21.

5.23.

5.24.
5.25.
5.26.
5.27.

=

2

’
X+ y?
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7=x%y—2xy? +6x—4y+2 ; My(L-1) ; M.(0,98,—0,97).
z=x3—4xy—2y2—4x—5y ; Mo(2,-1); M;(1,94;-107).
2=5x*-2xy? —Ty+4 ; My(L—2); M;(1,06,—2,04).
z=4x2—3xy+8x+9y—1; Mo(2;-3) ; M;(2,03;,—-3,06) .

2=2x* —4xy-3y? +7x-y; My(2;-1) ; M;(1,96;-1,07).

XY s Mo(=2:2); My(=2,042,03).  5.9. z=2x2~3xy?; My(L1); M,(L,02;097).

z=7x2—y2+2xy+4x+2y ; Mo(-1-2); M{(—-0,98;-1,91).

z=4x—3y+xy2—2x2; My(2;3); M;(2,03;2,96).

2

2
z:X7+%; M(05;0,25); M;(0,45;0,27). 5.13. 2=2"Y_: My(-2:2); M,(~2,04;2,03).

’
X+y2

7=x2y—2xy’ +6x—4y+2; Mo(L-1) ; M;(0,98,—0,97).

z=x3—4xy—2y2—4x—5y ; Mo(2;-1) ; My(1,94;,-1,07).

7=5x>-2xy? —7y+4 ; My(L-2); M;(1,06;—2,04).

7=14x° -3xy +8x+9y-1; My(2;-3); M;(2,03;—-3,06) .

7=2x%—4xy-3y? +7x—-y; Mo(2;,—-1); M;(1,96,—1,07).

z=7x2—y2+2xy+4x+2y ; Mo(-1-2) ; M;(-0,98;-191).

z=4x-3y+xy? —2x%; My(2;3) ; M;(2,03;2,96).

2

7=2x*-3xy? ; My(L1); M,(1,02;097). 5.22. z:x7+%; M,(0,5;0,25); M,(0,45;0,27).

z=x2y—2xy2+6x—4y+2 ; Mo(L,-1);, M,(0,98;-0,97).

z=x3—4xy—-2y? —4x-5y; My(2-1); M;(1,94;-1,07).

z="5x3-3xy?+xy; My(1;1); M,(1,03;0,98).

z=x3—3x%y +5xy%, My(-1;2); M;(—1,03;1,99).

z = 7x3 + 3y%x + 2xy? — xy;

My(1;-2); M,(0,98;—1,96).
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x? y
5.28. z= P +xy —=; My(0,5;-2); M;(0,47;—1,98).

5.29. z=5x%-3y3x+2xy? +3xy; My(1;—-1); M,(1,04;—0,97).

5.30. z=3yx%—y%x+5xy?—2xy+5; My(1;-3); M;(0,97;—3,03);

BTOPOI CEMECTP
NupuBuayabHble 321aHU 110 TeMe!
«Omnpene1éHHBIN HHTErPAJI ¥ €ro MPUI0KEHUD)

B 3ananusx 1-5 BBIUMCIUTS UHTErPajibl, IPUMEHUB B |-4— METO OJICTAHOBKHY, B
5 — METOJ UHTErPUPOBAHUS 10 YACTSIM.

B 3amanusx 6-9, 9 onpenennts u 06bACHATH, KAKHE U3 HHTEIPAJIOB SBIISIOTCS
HecoOCTBeHHBIMU. VccnenoBaTh Ha CXOMMOCTh HECOOCTBEHHBIE HHTErpalibl. B
Clly4ae CXOAUMOCTH BBIYMCIUTH UHTETPaL.

B 3apanusax 10-13 nHalitu miomanas Gurypsl, OrpaHideHHON YKa3aHHBIMU
nunusiMu (B 3aaanusix 10, 11 nuaum 3aaHbl B IEKApTOBOW CUCTEME KOOPAUHAT, B
3amanue 12 — B MONSIPHBIX KOOPAWHATAX, B 3a1aHUE 13 TUHUU 3a4aHbI
napaMeTpuuecKUMH ypaBHeHUsIMH). Crenath yepTexu puryp.

B 3apanue 14 BbIYMCIUTD JJIMHY TyTH KPUBOW, 3aJaHHON YPABHEHUSIMU B
MOJISIPHBIX KoopauHaTtax. Caenarb yepTex KpUBOM

B 3aganue 15 Beruncanth 00bE€M TeNa BpallleHUsl, TOJIYyYEHHOTO BpallleHHeM
¢burypsl G BOKpYT yKa3aHHOU ocu koopauHaT. Caenarb uepTexxu Qurypsl G u tena
BpaLICHUS.

B 3ananue 16 BeIYUCIUTD IIIOLIA/Ib TOBEPXHOCTH, OOpPa30BaHHOMN BpalllEHUEM
IyTd KpUBOM L BOKpPYT yka3aHHOM ocu. ClienaTh YepTex U KpUBOM L M MOBEPXHOCTH
BpalICHUSI.

Bce BIYMCIEHNS IPOBECTH C TOYHOCTHIO 10 ABYX 3HAKOB ITOCJE 3aIISITOM.

Bapwuanr 1

1 72 Jzl2 In2 2
1f(5x-2)"dx. 2. [sin3xdx. 3. [ xcos(x)dx.  4.[e”*dx 5.[(x+1)Inxdx
0

0 0 0 1

2 dx 2 dx
6 . 1. . 8. )
. X -!x/x—l !\/x—l

T dx Q.T e¥dx. 9 szin Xdx .
0 0

10.y=x"+1, x+y=3. 11. y*=4x, x=4. 12. r = 3,/cos3¢.
13. x = 4/2cos3t, y = 24/2sin®t, x =2, (x = 2). 14. r = 3e39/4, —%SQDS
15.G: y=2—x2/2, x+y=2, Oy. 16. L: y=x3/8 (-2<x<2),0x.

NI

Bapuanr 2



1jezxdx 2]1 d BT dx 4} Sszsinxdx
" ' 4 Ax+2’ Y xInx’ * J5+4x B '
o 1 Todx

oferoe 1 efF o[ S @]

10.y=(x+1)", y=1-x y=0. 1L y=x’, y=+x. 12.7 =4cos3¢p, r=2(r 2 2) 13.

x = 3cost, y = 2sint, x =2, x > 2. 14. r = 2e*¢/3, —%S @ Sg.
15.G: y=x—x% y =0, Ox. 16. r = 2c0s2¢, nonspHas ocb.

Bapuanr 3
+ o dx ‘ + xdx +In? x -
1'-([1+4x2' 2J1'(x —2x+3)dx, 3'-([1+x4' 4..!' —dx 5._!'x2e dx.

de. 9Ixe dx. 9 'T
1

Todx © xdx
e e Mlae

x2(1+ X)

10.y=(x+1)", x+y=1 1l y=x’, x=2, y=0. 12.7 = 2cos2¢.
13.x = 4(t —sint), y=4(1—cost), y=4, 0<x<8m, y=4.

14. r=+2e?, —2<@<- 15.G:2y=x% 2x+2y-5=0, Ox.
16.L: x =10(t —sint), y = 10(1 — cost), 0 <t < 2m, Ox.

Bapuanr 4

1/4

6 1/2 5 2r
dx 2 I\/X—de 3 I .arctg2x dx. 4.Iexz’5xdx. 5.j X2 cos xdx.
2 V4

1I dx
© J1—9x? ’ . 1+4x°

2 1 xdx In x
7._1[xlnxdx. 8.E[xlnxdx. Ix+1 g I—dx

J.\/5+
10.y=x% y=3-2x. 11. y=2x-x*, x=2-X. 12.7 =+/3cos¢, r=sin<p, 0<¢<

13. x = 16cos3t, y = 2sin3t, x =2, (x = 2). 14. r=5e%%/12, _T<yp<

NI

2

15.G: x =3 —y?% x=0, Oy. 16. L: y =x%*/4 , oTceyeHHas NpAMOHA y = %,Oy.

Bapwuanr 5

4 2 1
3 j cos” xsinxdx. 4. I e¥ dx. S.f arctgxax.
0 0

0 3
1'L\/25+3x' ! (1— xz)' o

NS



32

x2dx T d
R

X2 +2x+5

tgxd +dx td T
6.jarlc+gfx j2—4. 8. 9.!

10.y=2x—x>, y=—x 11. y=1-x* y=2+x°, x=0, x=1.12.7 =+/3cos4.
13. x = 2cost, y = 6sint, y =3, y > 3. 14. r = 6e12¢/5, —SS(pS%.
15.G: Vx+Jy=+3, x =0,y =0, Ox. 16. L: 2y =x%/3 (0 <x <3),0y.

Bapuant 6

1.J% dx_ 2.}2de. 3j'LO|)f1 4.} dx_ 5.Tx2cosxdx.

2x—-1 0 o 1+ X 5 XInx
6T d 7} d 8} dx JZ' dx g T(x+3)e2xdx
-13+2X. 0 X 1 2 03V2_Xl ’ 0

10.y* =2x+1, x-y-1=0, x=0. 11. y=-x*+5x-6, y=0. 13.7 = 3sin3¢.
13.x = 2(t —sint), y=2(1—cost), y=3, 0<x <4m, y = 3.
14. r =3e3%/*, 0< ¢ Sg. 15.G: y3 =x?% y =1, Ox.

16. L: y = +/x, orceuennas npsamoit y = x, OX.

Bapuant 7

2
e 7l2 Nrl2 7l2
dx

1'lenx' 2.2|).sin5xdx. 3.I xsm dx. 4j\/ﬁdx 5_[ x +1 sin xdx.

@
o

dx £ dx 2 dx xdx S 2x+3
6'I—x2+4x+9' 7]~ - 8- 9, — [

0 X — > Vx—1 2(x _1) 42X —4x+6
10.y =2x—-x*+3, y=x*—4x+3. 11. y=(x-1)", x=0, y=0.
12. 7 = 2cosq@, r = 2+/3sing, 0 < ¢ Sg 13. x = 6cost, y = 2sint, y =+/3, y > /3.
14.7"=4e4“’/3,0<<p<— 15. G: %—1 0y.

16.L: x =2(t —sint), y =2(1 — cost) 0<t<2m Ox.

Bapuant 8

1
1._|'(2x—7)2 dx. 2.

0

(\/_x+«/_) 3.jxexzdx. 4.J3' \/%

1
5..[ X - arctgxdx
0

o'-—.w

+00 dx 2 dx 1 dx 2 X © arcthx
6'-2[xlnx' 7"1[2 )y 8!2 )y 9.£X2_4dx Z J 1+9x?

dx.
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10.y=x"+1, y=x+1. 11. y=x°, y=x° 12.r = 6sin3¢p, r =3 (r = 3).
13. x = 16cos3t, y = sin®t, x = 6V/3, (x > 6\/§). 14. r=+2e?, 0<¢@< g
15. G: x = 5(t — sint), y = 5(1 — cost), Ox. 16.L: x = cost, y = 3 + sint, Ox.

Bapuant 9

4x* -1

2 e

1.T cos? xdx. 2.j|i dx . S.Tﬂdx. >
0 X—

_.l>
W ——) &
o

>

27
. S.Ixzsinxdx.
0

B.Txe_xzzdxl 7?% 8'.[1X3dx gT dx
0 1

o ) J'xcossxdx.

-5 (x+2)

10.y=x%, y=x 11 y=(x-1)°, y=1. 12.7 = 6cos3¢p, r =3 (r = 3).
13.x =3(t —sint), y=3(1—cost), y=3, 0<x<6m, y=3.

14. r =3e%¢/12, 0<g¢ Sg. 15. G: x = 3cos?t, y = 5sin’t, (OS tsg) 0y.
16. L: x =y3/3 (-3 <x <3),0y.

Bapuanr 10
1 7l2 1
1_([(4x 5) dx. 2. Ism dx. Sfﬁ X. 4'[\/ 2 dx. SJZX cos xdXx.
. © dx © dx T xdx
6.£e dx. 7'£W' 8.!W. len — '[01+x2

10.y=x-x*+2, y=x"-3x+2. 11. y*=2X, Xx=2.12.7 = cosp, r = 2c0s¢.
13. x = 8V2cos3t, y =+/2sin3t, x =4, (x>4). 14 r=12e1%¢/5, 0<¢p < g
15.G: x =y? y=x?% 0y. 16. L: y=x3/3 (-1 <x<1),0x.

Bapuant 11
e zl2 V313 2
1 J.e’3xdx. Z.I x_ 3.j sin® xcosxdx. 4. j arctgzx S.I x° In xdx.
1 (5x-1) ! o 1+X :

6]20% 7._? dx . 8..? dx . Q.Txe‘xzdx. g Txe”dx.
0

1O.y:X—X2+2, y:o 11. y:XZ, X:2, y:o 12. r:l-}-\/—cosgo
13. x = 2v2cost, y = 3\/2sint, y=3, y=>3. 14. r =1 — sing, ——<<p<E
15.G: (x—1)3=vy% x=2, Ox. 16.L: x = cost, y =1+ sint, Ox.

el
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Bapuant 12
1/3 dX 6 1 X3dX 716
1. . 2. x=2dx. 3. . 4. | e™cosxdx. 5. x*sin xdx.
! V1-3x? ! { 1+x° I Jz
GT d 7‘2[Inxdx ijlnxdx 9 [ g TL
.1 N .1 . .O . '_3(x+3)4' . _wx4+4x2+8'

10.y=x-x*+2, y=—x. 11. y=2x-x*, y=2-X. 12.r = 3sing, r = sing.
13.x = 6(t —sint), y=6(1—cost), y=9, 0<x<12m, y =>0.

14. r = 2(1 — cosp), —nS(pS—ZE. 15.G: x =+/1—y?, y=\/§x, y =0, Ox.
16. L: x% =4 + y, orcekaemas npsamoit y = 2, Oy.

Bapuanr 13
7l3 0 dx e’ In xdx vs 3 )
1.! tgxdx. Zim 3.! v 4.! xsm(XZ) dx. 5-£(x2 +2)e dx.
[ arctgxdx +dx dx 7 T odx
6'-" 1+x° J;_“ J;_“ 9£x2+9 J -!xln3x'

10. y_X? y:4—§x2. 11. y=1-x*,  y=2+x*, x=0, x=L.

12. 7 = 2cosp, v = 5cos@. 13. x = 32cos3t, y =sin3t, x =4, (x = 4).
14. r = 3(1 + sing), —%S ¢ <0. 15.G: y=2sinx, y=0 (0 <x <m), Ox.
16.L: x =5(t —sint), y =5(1 —cost), 0<t<2m Ox.

Bapuanr 14
1} ox ZIL BCTlarccosde 4? X—2 dx STarctgxdx
Iox1 N axes Ve ™ .2\/ 5] :
odx 2 odx 2 odx 7 In xdx xdx
6.f S 7] - 8 = 9 ) j
] 2 (x-1) > (x—1) > X xt+4’
10.y = 4—2% y:%. 11. y=—x*+5x-6, y=0.12.7 = sin2¢, r = 2sin2¢.

13.x = 3cost, y=8sint, y=4, y=>4. 14 r=4(1—-sing), 0< ¢ < g.

15.G: y=e?*, x=0,y=0, x =1, Ox. 16. L: x = cos3t, y = sin3t, Ox.
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Bapuanr 15
0 e? 1 xl2
1. I sin = dx. Z.I dx . 3Ix x +1 jlnxdx. 5._[ X2 cos xdx.
—-rl2 3 e XInX 0 0
T dx © dx 2 dx < 0
6.j—2 . 7.]3 . 8.[3 . 9j g jz
1 X°+4x+9 o ¥Xx—1 > YX=1 | 2X+3 6 X2 —6X+5

10.y=x>, x=0, y=1. 11 y:(x—l)z, y=0, x=0. 12.r = 1 ++2cos¢.
13.x = 6(t —sint), y=6(1—cost), y=6, 0<x <12m, y > 6.
14. r = 5(1 — cos@), —§S¢SO. 15. G: 4x = y?, 4y = x?, Ox.

16. r = ,/cos2¢, nonspHas oCh.

Bapuanr 16
7l2 Je 1/2 1
1.j cos’ Xdx. I . j rcsmx I j x +3 e*dx.
0 0 In X)2 0 — 3 0
+00 X2 1 -1
- dx dx T arctgxdx dx
6.l xe 2dx. 7|— 8. |— 9. . —.
-([ !x3—5x2 J’2x3—5x2 ! 1+x° J; *
10.y=x* -1, y:%x,xzo 11 y=(x-1)", y=1  12.r =1/2+cose.

13. x = 8cos®t, y =4sin®t, x =33, (x =3V3). 14. r = 6(1 + sing), —ZE <p<0.
15. G: x = 3cost, y = 5sint, 0y. 16.L: y? =4+ x, orcekaemas npamoii x = 2, Ox.

Bapuant 17

zl2

dx. 4I\/10 X dx. 5jx3|nxdx

1.ﬁflzsin2xdx. 2. 7]/4 cos” xdx BI
0

22 Vsinx n2 €

6.? xdx Jj xdx l- xdx I dx

Ty 9 jxcoszxdx.
X— z

1o.y=x? y=0x=Lx=3. 11 y=x—2x+1 Xx+y=1

12. r =\/§cos(go—%), r= cosgo,—%s ) Sg. 13. x = 9cost, y = 4sint, y =2, y = 2.
14. r = 7(1 — sing), —g << %. 15. G: 27x = y?, y = x2, Oy.
16. L: y? = 2 x, orcekaemas npamoii 2x = 3, Ox.
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Bapuanr 18
V3 d 2 1 zd 1 1
1!# Zi(x —3x+1)d 3.£1X+X)Z. 4.£\/x+3dx. 5.J;In(l+ xz)dx

Todx © xdx xdx 2 dx T 2x?+7x-1
R el e PR T

10.y°=x, x=1, x=4. 11. y=1-x*, y=x*+2,x=0, x=1.
12.r=\/§cos(go—%), r=\/§sin((p—%), %S(p S%n.

13. x = 10(t — sint), y = 10(1 — cost), y =15, 0 < x < 207, y > 15.
14. r = 8(1 — cosg), —23—nS<pS0. 15. G: 4x = 3y?, x =3, 0y.

16. L: 4y =x3/2 (0<x<1),0x.

Bapuanr 19
3 2 1 2 7 b4
L] ox_ ZJ'ZL 3.IM. 4jd—)§ 5.[(x* +2) cos xdx.
> 3X—5 1 X" +6x-1 o 1+X 3 XIn® X 0

Todx 2 dx © dx 2 dx 7 dx
6. . 7.!( . 8.'!( : 9.! d‘!m

10.y=2x—x3, y=x2-4x. 11 y=x3, y=+x. 12. r =1 +/2sing.
13. x = 2v2cos3t, y =+2sin3t, x=1, (x=>1). 14 r=2¢, 0<¢p <
15.G: y=4x —x?%, y =0, Ox. 16. 12 = 9cos2¢, nonsapHas och.

Bl w

Bapuanr 20

1.Tsin2t-dt. 2.? dx . 3. I arcsin” de 4.i\/x+2dx. S.szcosxdx.
0 0

xInx V1= x2
o dx S dx ¢ odx T dx % arctgx
6] —— 7[-— 8[]— o SO [
X" +2X+3 o VX—2 3 VX—2 1 VX+3 1 1+ X

10.x+y=1 y—-x=1 y=0. 11 y=x°, y=x°. 12.r = (3/2)sing, r = (5/2) sing
13.x = 6cost, y = 4sint, y =23, y>2v3. 14 r=2¢, 0<¢ < %.
15. G: r = 3(1 + cosp), nonsipHas ocb. 16. r = 6sing, nonsipHas OCh.

Bapuant 21



1} dx 2”f4t 6 3} ?(x¢-1)' d Py L 5f tgxd
. . . X. A XX — X. . X. .| X-arCtgxdx.
z(X—1)3 7118 ’ 0 o Vo—4x 0 ’

d - 9.]2' ! dx. 9 Txe‘xzdx.
) 1 ;

10.y=2x, y=x, x=1 x=2. 11. y=(x-1)", y=0, x=0.

12. r=\/§cos(<p—%), r=sing, 0< ¢ S%ﬂ

13.x=(t—-sint), y=(1—cost), y=1, 0<x<2m y=1.14.r =20, OS(pS%.
15. G: x = 5sin3t, y = 5cos3t, Oy.

16.L: x =7(t —sint), y=7(1 —cost), 0<t<2m Ox.
Bapuant 22

wl4 §/e_
1. I cos? 2xdx. Z.I
0 1

3.} x“dx 4.:{ ! dx. S.Ixzsinxdx.

dx
xV1-In2x X =T X+

[HEN

+o0 1 2 0 £
6. e ax T[N a2 of- % g [
1 <, X°—=5X 1 X°—5X 0 4+ X 5 X4/In X
10.y=sinx, y=0, 0<x<z. 11 y:(x—l)z, y=1. 12.r = 8cosg, r = 4cose.
13. x =8cos3t, y=8sin3t, x=1, (x=1). 1.4 r=2¢, 0<¢ Sls—z.

2
15.G: 1= ;—5 +y?%, x =0, Ox. 16. r = 2sin2¢, nonspHas ock.

Bapuanr 23
1 l2 l2 In2 2
1._|.(3x—2)4 dx. Z.I sin 5xdx. 3. j xcos(xz)dx. 4.I (ex—l)dx. 5.j(x+2)ln xdXx.
0 0 0 0 1

7 dx ¢ odx ¢ dx T % dx
G.j—. 7.! . 8.:[ . 9.£e2dx. g !m

10.y=x*+1, x+y=2. 11. y*=4x, x=1. 12.7 =+/3cos4p, r = cos4p.
13. x =2cost, y = 4\2sint, y=4, y > 4. 14. r = 4q, OS(pSZ.
15.G: x3=(y—1)%, x=0, y=0, Ox. 16. r = %cosq;, TOJISAPHAS OCh.

Bapuant 24



1.j.e3*dx. 2._|3. o : 3.} ax . 4.? o 5.T(x+1)sinxdx.

0 0 4x+1 xInx 1 V3+4x )

6Te‘2xdx 7?3 8]3 9Ti J T ax

) . .1\/;. .o\/;. ey . | T4

10.y=(x+2)2, y=1-x. y=0. 11. y=X°, y:\&. 12. r = sin6¢.

13. x = 8(t —sint), y =8(1 —cost), y=12, 0 <x < 1l6m, y > 12.
14. r=3p, 0<@<> 15.G:xy=4, 2x+y =6, Ox.
16. L: x = 3cos3t, y = 3sin3t, Ox.

Bapuanr 25

1._(1[ dx Z.j(x2—3x+2)dx. IZXdX Jj

2
. dx. 5. I x“e*dx.
1+3x 1+x 1

1/2

T dx ¢ xdx xdx © xdx
6.| ——. 7. ) . 9.[ xe¥dx. g
!4+9x2 ! Ji-x? I\/l—xz J I(1+X)

10.y:(x+2)2, x+y=1 11. y=x*, x=3, y=0. 12.r = cos¢ + sing.
13. x = 24cos3t, y = 2sin®t, x = 93, (x29\/§). 14. r = 5¢, OS<pS%.
15.G: y=2—x?% y=x?% 0Ox. 16.L: x = 2cost, y = 3 + 2sint, Ox.

Bapuanr 26
1/3 6 5 T
dx arctg 2x

1. dx  2.|+x-1dx. 3. 5. | x? cos xdx.

[ e 2 [T e o g o

2 1 0 dX gk . d
7. xInxdx. 8. xInxdx. 9. xe>*dx

j \/6 +X -!. ! -[ X+2 I

10.y=x*, y=3-2x. 11. y=2x—x*, y=2-X. 12.7 = cosg — sing

13.x = 3cost, y =8sint, y=4V3, y=4V3. 14. r=3¢, 0<¢ < %-
15.G: y=8—x2, y =x2%, Ox. 16. r% = 16c0s2¢, nonsapHas oCb.

Bapuanr 27
0 dX 713 V4 2 1
1| —. 2. | togxdx. 3. | cos? xsin xdx. 4.1\4—xdx. 5.|arctgxdx.
[ 2] J J Jaret

' arctgxdx dx © dx X
a.jW. 7= 8= Q!W

‘o J J'(x+3)e‘zxdx

0 -2



10.y=2x-x*, y=—x11. y=1-x°, y=2+x*, x=0, x=1. 12.r = 2cos6¢.

13.x =2(t —sint), y=2(1—cost), y=2, 0<x<4m, y = 2.
14. r =8cosp, 0< @ < %. 15. G: x =+/3cost, y = 2sint, Oy.
16. L: y = x3, mexnay npameimu x = +2/3, Ox.

Bapuanr 28
2 1 1 .3 9 2z
L dx_ 2[2'dx. 3 xadx. 4 dx 5. [ X cos xdx
2x-1 0 o 1+ X 5 X —
odx 2 dx 2 dx [ o dx
6.[3+2X. 7] - 8 j 5
1 2 (x-1) > (X— 1 2 32 —x ex(lnx)2

10.y* =2x+1, x-y-1=0, x=0. 11. y=-x*+5x-6, y=0. 12. r = 3sin4de.
13. x = 4\2cos3t, y =+/2sin3t, x =2, (x =2). 14. r = 6cosp, 0 < @ < g
15. G: x = sin3t, y = cos3t, Ox. 16.L: x = 2cos3t, y = 2sin3t, Ox.

Bapuanr 29

e 72 72 7l2
dx

1'~[xlnx' Z.J'sin5xdx. 3.I xsm x dx. 4J'\/dex 5j X2 +1 sin xdx.

e 0 0

00

xdx T odx
9! Ixlr13x

+00 1
6.5 — o 7| ax_
o X +4x+9 s Yx—1

N'—.O\)

2 - 2

10.y=2x-x*+3, y=x*—4x+3. 1l y=(x-1)", x=0, y=0.

12.7 = 6cos@, r = 6sing. 13.x = 2v/2cost, y = 5v/2sint, y =5, y > 5.
14. r = 2sing, 0< ¢ S%. 15.G: y = x3,2y + 2x = 5, Ox.
16. L: x = 3cost, y =4 + 3sint, Ox.

Bapuant 30

1 ) 3 1 ) 3 dX 1
1._[(2x—7) dx. 2](J_+J_) 3.‘[xeX dx. 4._[ : S.I.xarctgxdx
0 0 0 0 0

dx
> xInxIn?Inx
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10.y=x*+1, y=x+1. 11. y=x° y=x’ 12.r = 2sing, r = 5sing
13. x =4(t —sint), y=4(1—cost), y=6, 0<x<8m, y=6.

14. r = 8sing, 0< @ < %. 15.G: y =12 — x?%, y = 2x?, Ox.

16. r = 4sing, nonspHas oCh.

NuauBuayajibHble 3a1aHUs 0 TeMaM:
«KpaTHble 1 KpUBOJIMHEHHbIE MHTETPAJIbI U UX NPHJI0KEHUST»

3apanme 1. I3MeHUTH NOPAIOK MHTETPUPOBAHUA B IOBTOPHOM HHTETpAJIE.

1.1. fdy }f(x y)dx+jdy jf(x yydx. 1.2 jdx jf (x, y)dy+jdx Tf(x y) dy
-2 2ty 4 -y 0 Jax2-2 a2
1 x? 1 1-x2 2 Aaxx?
1.3. [dx [ f(x,y)-dy. 14, [dx [f(xy)dy. 15, [dx [f(xy)dy.
0 3 -1 _1-¢2 1 2-x
1 yX V2o oA2-y? 1y 2 A2-y
1.6. jdyjf(x,y)dx+jdy jf(x,y)dx. 1.7. jdyjf(x,y)dx+jdy J.f(x,y)dx.
0 0 1 0 0 0
1.8. j'dxzj.xf (x,y) dy. 1.9. jdxajx f(x,y)-dy 1.10. Idx If (x,y) dy.
-6 % 0 2% Jax—x?
2 2x+3 *+3 312 y+3
111 fdx | f(x,y)-dy. 1.1 jdxjf(x y)dy. 1.13. jdyjf(x y) dx.
1 2 12 2
—X1 0 0 0 my
1.14. [ [fooydy+ Jax [ £0xy)dy 1.15. jdx jf(x y) dy
-2 —(2+x) -1 3Yx 3x
1 0 V2 0 1 x°+1
1.16. [dy [f(x,y)-dx+ [dy [ f(x,y)-dx 117. [dx [ f(x,y)-dy
0 -y 1 2_y2 0 -1
-1 0 0 0 0
1.18. jdx jf(x, y)dy+_[dx jf(x, y)dy . 1.19. jdx jf(x y)dy+jdx If(x y)dy .
-2 —\2+x -1 —J—x —J2+4x -1 —J—x
1 x2 2 2-x -1 x+2 G
1.20. fax [ f(xy)dy+[dx [ f(xy)dy- 1.21. jdx jf(x,y)dy+jdef(X, y)dy .
0 0 1 0 -2 0 -1 0
-1 (><+2)2 -1
1.22. jdx If(x y)dy + Idxjf(x y)dy . 1.23. Idx If(x y)dy + Idxjf(x y)dy .
-2 0 -1 0 -2 _\24x -1 x
1 0 J2 0 1 x 2 (x-2)?
1.24. Idx If(x, y)dy + I dx If(x, y)dy . 1.25. jdxjf(x, y)dy+jdx jf(x, y)dy .
0 —Jx 1 _Jo2 0 0 1 0
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3
1.26. jdxjf(x y)dy+J-dx jf(x ydy. 1.27. dex Tf(x,y)dy+ T dxj%f(x,y)dy.
-X 1 x2_2x -2 _Ja_y2 -J3  x
-1 0 0 0 1 x 2 (x-2)2
1.28. jdx ff(x,y)dy+jdx jf(x,y)dy. 1.29. jdxjf(x,y)dy+jdx jf(x,y)dy
-2 —J2+x -1 —J=x 0 0 1 0

%2

1.30. Jl‘dx j f(x,y)dy + fdxzrf (x,y)dy .
0 0 1 0

3ananue 2. Beraucauth TBOMHOM MHTErpaJl IO OMUChIBaeMOM o61actu D wim no
obsiactu D, orpaHMYE€HHON yKa3aHHBIMM JIMHUAMU. B BapuanTax 19-30 ob6nacts D -
BHYTPEHHOCTb TPEYI'OJIbBHUKA C BEpIIMHAMU B Toukax 4, B, C.

x=1

xy =1
2.1. ”xydxdy, D: 5. 2.2. J.j(9x2y2+48x3y3)dxdy , D: Jy=-x .
D Xty=_ D y:—x2
2 2
X = y=X
2.3. eA dxdy , D: {y X : 24. ([(x+2y)dxdy , D: { :
i AT o
x=1
2,,2 3,,3 3 y=x-4
2.5. H(l8x y°+32x°y*)dxdy , D: <y=x> . 2.6. ”x ydxdy , D:{7, :
D 3 D y" =2X
y=-3/x
2 . y2=2px 2 2 N 2
2.1. ”xy dxdy , D: . 2.8. ”(x +y?)dxdy , D: x“+y°<2ay.
D X=p D
y="
2 ) y=2
2.9.”y~cos(x-y)-dx-dy, D: y=rx 2.10. _[y—zdxdy, D: {x=vy.
D — D X
x=1 1
X==
X=2 y

2

211, JDJ'Sin 2 +yZdxdy, D: {Xj +yz = - 2.12. ” XdXdy ) {2)/:: X2

X“+y° =4r x* +y° y =X

x=0

2.13. ”(x2+2y)dxdy, D: nggl. 2.14. ”,/4+x+ dxdy , D: 1y=0
5 O0<y<2

X+y=5
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2.15. [[xy—y® dxdy mo obnactu D, npexcrapnstomeii co6oii TpeyroTbHHK
D

sepmuHamu O(0,0), A(3,1), B(1.1).  2.16. J'J'WIZS— x> —y? dxdy ,D: x*+y*<9.
D

dx - dy 3<x<4 y:\/;
2.17. Y 10 KBagpaT D:{ T 2.18. [[2ydxdy, D:{y=0
-Lj(x+y)2 paty 1<y<?2 -Lj y y ))(/+y:2

2.19. H(Zx—y)dxdy, D: A(0,2),B(L0),C(24). 2.20. ”(2x+ y)dxdy , D:A(LL),B(2,2),C(0.3) .
D D

2.21. ”(3x—2y)dxdy, D: A(L2),B(0,0),C(2]). 2.22.”(x—5y)dxdy, D: A(L2),B(-13),C(34).
D D

2.23. ”(2x—3y)dxdy, D: A(2,4),B(1L3),C(-12). 2.24. ”(5x+7y)dxdy, D A(4.3),B(3.2),C(0,0).
D D

2.25. _”(3x+4y)dxdy . D:A(2,4),B(32),C(LY). 2.26. ”(4x+3y)dxdy . D:A(LL),B(3,2),C(45).
D D

2.27. H(x+ y)dxdy, D A(0),B(L0),C(2,2). 2.28. ”(ZX— y)dxdy, D A(0,2),B(L0),C(2.4).
D D

2.29. ”(3x+5y)dxdy, D:ALL),B(22),C(30). 2.30. ”(2x+ y)dxdy , D:A(LL),B(2,2),C(0,3).
D D

3aganme 3. 1) Haittu muiomans Gurypsl, orpaHHueHHON TaHHBIMU JIMHHSIMH.

2) IInactuna D 3aaHa OrpaHUYMBAIOIIUMHU €€ KPUBBIMU B YKa3aHHBIX 00J1acTAX, U —
MOBEPXHOCTHAs IJIOTHOCTh. HaliT Maccy miacTUHBI.

31, 1)y?—-2y+x%2=0, y?—4y+x?>=0, y=x//3, v =+/3x.
2)D: x=1,y=0, y?=4x(y=>0); u=>5x%+y.

32. 1) x> +4x+y2=0, x>2+8x+y2=0, y=—-x/v/3, y=0.
2)D: x> +y* =1, x>4+y2=4,y=>0,x=20; pu=x+y)/(x*+y?).

33. 1) y?—6y+x2=0, y>2—-8y+x%2=0, y=x/V/3, y=+/3x
2)D: x=1,y=0, y>=3x (y = 0); u=3,5x%+ 6y.

34, Dx?+4x+y?=0, x>+2x+y2 =0, y=—x y=0.

2)D: x2+vy2=9, x24+y2=16, y=0, x =0; u= (2x +5y)/(x? +y?).

35. y2—-8y+x2=0, y2—10y+x%2=0, x =y//3, x=+/3y.
2)D: x=2,y=0, y>=2x(y =0); u=7x%/8+2y.
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36, x2—-7x+y?=0, x2—9x+y2=0, y=x y=0.
2)D: x>+ y? =1, x> +y%2=16, y>0, x>0; u= (x +y)/(x?* + y?).

37. y*+6y+x2=0, y*+4y+x*=0, y=—x x=0.
2)D: x=1,y=0, y?=x/2(y=0); u=7x%/2+ 6y.

38. x?2—2x+y?>=0, x2=10x+y%2=0, y=+/3x y=0.
2)D: x2+y2 =4, x24+y2=25 y<0, x=0; u=Qx—3y)/(x? +y?).

39. y2—6y+x2=0, y?—10y+x%2=0, y=x x=0.
2)D: x=0,y=1, y?=x(y=0); u=3x%+6y.

310. x2+2x+y%2=0, x> +4x+y?>=0, y=—x/v/3, y=—/3x
2)D: x> +y?2=1, x> +y%2=9, y<0, x=>0; u=Qx—y)/(x? + y?).

311, y?2—-2y+x%2=0, y>?—4y+x* =0, y=+3x x=0.
2)D: x=1,y=1, x> =4y (x = 0); u=x?+3y.

312, x?2—-2x+y%2=0, x*?—-6x+y2=0, y=x/v3, y=+3x
2)D: x> +y?2=9, x2+y?2=25 y=>0,x<0; u=Q2y—x)/(x*+y?).

313. y2+3y+x2=0, y*+6y+x2=0, y=—/3x x=0.
2)D: x=3,y=0, y2=x/2(y = 0); u=2x?+3y.

314, x?—-2x+y?=0, x>-8x+y%2=0, y=x/v3, y=+/3x.
2)D: x2+y2 =4, x>+y2=16, y=0, x<0; u=Qy —3x)/(x? +y?2).

315, x2-5x+y%2=0, x2-7x+y%2=0, y=x/V3, y=+3x
2)D: x=1/2,y =0, y>2 =8x(y = 0); u=7x>+ 3y.

316. y?2+2y+x2=0, y2+5y+x*=0, y=x/V3, y=—/3x.
2)D: x> +y%2 =9, x2+y%2 =36, y<0, x = 0; u = (2x — 8y)/(x% + y?).

317. x?2—7x+y%2=0, x2—-12x+y?>=0, y=—-x/v/3, y=0.
2)D: x=0,y=5, x> =4y (x = 0); u=7x%+2y.

318. y2+6y+x2=0, y>’+8y+x%2=0, y=x/V3, y=—/3x.
2)D: x24+y%2 =1, x24+y%2 =49, y>0, x <0; u = (2y — 5x)/(x% + y?).

319. x?+4+12x+y?=0, x*+16x+y*=0, y=—x y=0.
2)D: x=0,y=4, x2=6y(x=>0); u=3x%+y.

320. y2—-10y+x2=0, y>—20y+x2=0, x =—y/V/3, x=+3y.
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2)D: x> +y?2 =1, x>4+y2 =4, y=0, x=0; u= Bx+7y)/(x? + y?).

321. x*—7x+y*=0, x*?—-12x+y*=0, y=—x y=0.
2)D: x=2,y=0, y2=6x(y=0); u=7x%/4+y.

322. y*+14y+x?>=0, y>+16y+x2=0, y=—x x=0.
2)D: x> +y? =4, x> +y?2=64, y<0, x=>0; u=(x—5y)/(x% + y2).

323. x?-9x+y*=0, x?—x+y?=0, y=—V/3x y=0.
2)D: x=2,y=0, y2=x/3(y=0); u=7x*+8y.

324. y2+6y+x2=0, y?+10y+x*=0, y=—x x=0.
2)D: x2+y?=1, x2+y2=25 y<0, x=0; u=2x—3y)/(x? + y?).

325. x2+12x+y?>=0, x> +14x+y*>=0, y=x//3, y=—/3x.
2)D: x=1,y=0, x2 =4y (x> 0); u=9x%+y.

326. y2—5y+x2=0, y>—9y+x%2=0, y=—/3x x=0.
2)D: x24+y2 =4, x>+y>=16, y<0, x=0; u=(Tx—y)/(x*+ y?).

327. x?2—-22x+y?=0, x>?—16x+y%>=0, y=x/v3, y=—/3x.
2)D: x=2,y=0, y2=x/4(y = 0); u=>5x%+2y.

328. y2+10y+x2=0, y?+16y+x?>=0, y=—/3x x=0.
2)D: x> +y2 =9, x2+y?2=4, y>0, x<0; u= 2y —8x)/(x% + y?).

329. x%2—4x+y%2=0, x>?—14x+y*=0, y=—x//3, y=+3x
2)D: x=1/2,y =0, x> =4y (x = 0); u=4x%+ 5y.

330. x2—-15x+y?=0, x2—7x+y*=0, y=—x/3, y=+/3x
2)D: x> +y2=9, x> +y2=36, y>0, x<0; u= 2y —5x)/(x? + y?).

3ananue 4. Beruucauth 00beM Teja, OTpaHUYCHHOT0 YKa3aHHBIMHU TTOBEPXHOCTSIMHU,
C MMOMOUIBIO IBOMHOTO WJIM TPOMHOTO UHTETpaJia.

2 v? 4 2? — 27 7=4x*+2y* +1 2X+y-2=0
+yi+z° =
4.1.{ , y2 , . 4.2.:x+y-3=0 . 4.3.:4x+3y-2z=0 .
X +y =z x=0, y=0, z=0 x=0,y=0,z=0
I
rma =X x=0, y=0, z=0 Z+X+y=3a
4.4*"Y=4 45 1x=1 x+y=2 46.1x* +y? =a?
y =2X
1, z=0
2=0,y=0 2=X"+2y
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z=4-x? y? +2% = 2ax X2 =y
4.7.9y=51y=0. 4.8. Jy*+z°=2az, a>0 4.9, <x*=4-3y
z=0 x=0 z=0, z=9
. 2 2 2 —6_72_ 2
410, 2=y 411, Y= +" 412, %707 E Y
y+z=4 y=1 x> =y?+17°
2 2:3 = 2 2 ZZO, Z:2_X
413, Y TS 404 1T . 415, 2
x2+y2+22:4 y:xz,yzl,ZZO Xx=1 X=Y
z=0 P 71y x=0, y=0, z=0
4.16. {z=1-y. 417, 1570 mY 4.18. ly+z=1
, x=y% x=2y°+1 ,
y =X X=Yy" +1
4.19. x=0,z:0,y:3x,z:\/y,y:2. 4.20. x=3,2=0, y=2x,z=Yy>
4.21. x=2,2=0,y=3x2=,y. 4.22. x=0,2=0,x+y=2, z=y°.
4.23. x:O,z=0,x+y=4,z=4\/V. 4.24. 7=0,2=3x y?=2-x.
4.25. z=0, 2x—y=0, 4z=y?, x+y=0. 4.26. y=0,2=0, x+y=2, z=x°.
4.27. x=0,y=0,2=0,z=y>+1 x+y=1. 4.28. y=0,z=0, 2x+3y=6, z=x°.
4.29. x=0,z:0,y:3x,z:\/y,y:2. 4.30. x=3,2=0, y=2x, z=y?.

3ananue 5. Beruncnuth TpoHHON HHTETpa Mo MPOCTPAaHCTBEHHOM 00J1acTu,
ONPENENIIEMON YKa3aHHBIMU HEPABEHCTBAMH WJIM OTPAHUYEHHON YKa3aHHBIMU

MIOBEPXHOCTSIMHU.
5.1.1) [f XYz x4z=3,y=2 x=0, y=0, z=0.
v L+ x+y+2)
2) J'J'j(x2+y2)dxdydz V: 220, rP<x*+y*+2* <R
\%
52. 1) j”lS(x2+zz)dxdydz V:z=x+y,x+y=1,x=0,y=0,z=0.
\%
dx-dy-dz .
2 V. x% 4+ y? + 2% < 4a?
) IJI\/a2+(X2+y2+Zz)3/2

53. 1) j”(?;x+4y) dx dy dz V: y=x,y=0,x=1,2z=0, z=5(x%+y?)
\Y

2) J'J'.[SyzzezxyZ dx dy dz V: x=-1,y=2,2=1,%x=0,y=0,z=0.
\%
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2) J'Jj.zdxdydz V: x=0,x=;,

X y z
5.4.1) [[f dx'dy'dz)4 V: {eﬁ;ﬁs:l

|
<
I
=
<
I
N
=
N
I
(=}
I
=
I
=
N
I
<
N

55.1) j”(xz +y?)dxdydz V: {Xz ty =22
\%

z2=2
2) ”J'za/x2+y2 dx dy dz V: xX*+y*=2x,y=0,z=0,z=a
dx dy d V- X+y+z=1
56. 1) Ijjlx xy ; : {x=0,y=0,z:0 2) IJj(xz+y2+22+1)dxdydz,

. V: x*+y*+12°<1,2=0
57. 1) ”.[X dxdydz V: x?2+y?2=4,2=0,2z=3.
\

dx-dy-d .
2) J.'”.\/a2+(>)((2 +yy2i22)3/2 V: x?+y?+2z°<a? z=0.
x=1x=3 Jio? JaxEoy?
58. 1) ”Ixz ylzdxdydz V:<y=0y=2. 2) _[dx _[ dyxz I (x* + y*)dz.
v 7=2,2=5 ey 0
o1 z =10x e
)”J(x +3y*)dxdydz Viix+y=1 . Z)deldy JZ X2+y2dz.
y=0,z=0 x*+y
5.10. 1) Hj(x+y+z)dxdydz Vix=0,x=1y=0,y=1,2=0, z=1.
\Y
2) jjj(x2+y2)dx dy dz, V:x*+y*=2z, z=2.
\Y
472 = 2 4 2 a  Jai-x2 Xy’
511.1) m dx dy dz .{XZ: 0,);:0?/221. 2) de_ al!_dey !dz.

5.12.1) ”_[(x +y?) dx dy dz Vix?+y?2=2z z=2
Z)J.”\(/4+8x3)dxdydz, V: y=x,y=0,x=1,z=\/x_y, z=0.
5.13.1) }”(x+y)dxdydz Vi.y=x,vy=0, x=1, z=3x%+ 6y?, z=0.
\
2) [[Jorxzdxdydz, V: y=xy=0 x=2 z=xy, z=0.
\Y

5.14.1) Hj(15x+302)dxdydz V:z=x*+3y% x=0, y=x, y=0, x=1.
\Y
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2) J.dedy j 2% -dz

0 Jey?
o z=10(x+3y), x+y=1, a et
5.15. J.JJ.(3y+122) dxdydz V: =0, y=0, 220 ' 2) :[Idx_ a'!._dey .([ dz
=X, y=0 x=1 R VR REP-y?
5.16.1) m(3x+4y) dxdydz V: Z:;(Xziyz) XZZO' 2) J'dx _[ dy J' dz
\Y ' 0 0 0
X ¥y z_ i a
5.17.1) [{f d’;"{/‘dzze v: 87357 L 2 .lfdx lj dy [ dz
v (1+§+§+g) x=0, y=0, z=0 0 12 0

5.18.1)”'.[(4+z)dxdydz V: y=x2, y=1, z=0, z=2.
\Y
2)]”(3x2+y2).dx-dy-dz, Vi.x=10y, x+y=1,x=0,y=0, z=0.
\Y

5.19.1) ”.[(xz +y2)dxdydz, v i x%+y2 <27, 7<2.
v

2) “‘J.yxdxdde, Viy=3x,y=0x=2,z=xy,z=0.
\Y

2., .2
5.20.1) ”J‘dedydz, V:iox?+y?) =222, x> +y?<4,x20,y>0,2>0.
v
2)_[”xydxdydz, Vi x2+y?+z°<a® x20,y=0,2z>0.
v
5.21.1) ”J‘Sxdxdydz, Vi x2+y?<4 x?+y?>8z 2>0. 2) I”lOzdxdydz,
v v

Vi x2+y?+72<4 x®+y?<32%,x20,y>0,2>0.
5.22.1) Ijj(xz+y2)dxdydz, Vi x2iy?<2z,2<2. 2) JII\,X2+y2+ZZdXdde,
Vv Vv
V. x2+y2+22s4,x2y,220, y>0.

2,2
5.23.1) ”J‘dedydz, V:o(x?+y?) 222 x?+y2 <4, x>0, y>0,2>0.
v

2) Hj.zzdxdydz, V, z=x+y, x+y=1,x=0,y=0, z=0.
\Y
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5.24.1) IIISXdXdde, Vi x2+y2<4 x> +y?>8z,220.
Vv
2) mXdedydz, Viz=10(x+3y), x+y=1x=0,y=0, z=0.

Vv

5.25.1) J‘J.J.yxdxdde, Viz=x,2z=0,x=2, y=xz, y=0.

Vv
2)_[”xydxdydz,v: x2+y2+z2<a® x>0,y>0,2>0.

Vv

5.26.1) jjijdxdde ,Viy=15x, y=0, x=1, z=xy, z=0.
\%

Z)Ijjlozdxdde, Vi x2+y?+22<4, x2+y?<32%,x>0,y>0,2>0.
\Y

5.27. l)jJ-J‘\lx2+y2+22dxdydz, Vi x2+y?+22<4, x>y, 220, y>0.
\

2) J-J.J.zzdxdde, Vi x2+y2+22<9,22>x%+y?, x>0, y>0, z>0.
\%

5.28.1) IIIXZdXdde,VZ y=2x,y=0 x=2, z=0, z=xy.

Vv

2) j”yxdxdydz, Vi x2+y%<2z,2<2.
Vv

5.29. l)jjjxydxdde, Vix?+y?+z2<a’ x>0,y>0,2>0.

Vv

2) III(4+Z)dXdde,Viz=2x+y, x+y=2,x=0,y=0, z=0.
\Y

5.30. 1) ”IlOZdXdydz, Vi x2+y?+22<4, x?+y?<37%, x>0, y>0, 2>0.

Vv

Z)IJI(3x2+y2)-dx-dy-dz,V: z=10x, x+y=1,x=0,y=0, z=0.
\Y

3amanne 6. Haiitu pa6oty, coBepuiaemMyro cHiIoil F IIpu nepeMeleHuu
MaTepualbHOU TOUYKHM BJOJIb YKa3aHHOU KpUBOM (ITyTH) L.
6.1. F = {x—2y, 3x+5y}, Bnoas somanoit ABC, rue A(1,-2), B(1, 3), C(5,3).
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6.2. F = (~Y,X), BIOJIb BEPXHEHN MMOJYOKPYKHOCTH X’ + Y’ =4 B HOJIOKUTEILHOM

HaTpaBICHUH.
6.3. F ={xy, x+y}, Bnoss ayru L ot Touku A(0,0) mo touku B(1,1) B ciyuae, ecm L

— OTPE30K MPSIMOI U B cirydae, ecii L — gyra mapa6ossr y = x°.

6.4. F =(x*+y)i+(x+y?) j npu nepememmenuu 1o npsmoit u3 A(1,2) B B(2,1).
6.5. F =x°i+xy j Bmoms KyOmueckoi mapabonsl y = x° ot A(0,0) mo B(2,8).

6.6. f(x,y)=(x*—-y)i—(x—y)j BIOJb y4dacTKa KpHBOU x%+y?=4 OT B(2,0).710 A(0,2).
6.7. f(x,y)=(*-y)i-(x-y)j BLONb y4acTKa KDHBOW x=2cost, y=2sint, ~ 0<t<Z.

6.8. f(x,y)=(x?+y)i—(2x-y)j BAOMIb y4acTKa KpUBOU y=x? 0T A(0,0) 10 B(2,4).

6.9. f(x,y)=(x+y)i+(x?)j BIOIb y4acTKa KPUBOH x=2t, y=t3,0<t<2.

6.10. f(x,y)=(x?+y?)i—(x+y)j BAOJb y4aCTKa KPUBOM x=2cost, y=3sint, 0

IA
~+
IN
NIE

6.11. f(x,y)=(@2xy—y)i—(x?—y)j BAOJb Yy4acTKa KPHBOH x=2y? OT A(0,0) 10 B(8,2).
6.12. f(x,y)=(x?—-y)i+(x—y?)j BIOJb y4acTKa KpUBOU x=4cost, y=2sint, 0<t<uz.
6.13. f(x,y)=(x?y)i+(x+y)j BIOJb y4acTKa KpUBOH x%+y2 =4 A(0,2) 10 B(2,0).
6.14. f(x,y)=(xy?)i+(x*~y)j BIOJb y4acTKa KPUBOH x=4cost, y=5sint, 0<t<3Z,
6.15. f(x,y,2)=(2xy—y)i—(x—y)j+zk BIOJb ydacTKa KPHBOM x=2cost, y = 2sint, z=t,
o<t<ur.

6.16. f(x,y)=(x+y)i—(x+y?)j BIOJb yd4acTKa KpUBOH x*=y OT A(ll) 10 B(28).

6.17. f(x,y)=(x?—-y)i—(x—y)j BOOJb ydacTKa KPHUBOH X =2cost, y=2sint, 0<t<Z.

6.18. f(x,y)=(x?+y)i—(2x—y)j BIOJb y4acTKa KpUBOU y=x2 OT A(0,0) 10 B(2,4).
6.19. f(x,y)=(x+y)i+(x?)j BIOJb yd4acTKa KPUBOH x=2t, y=t3,0<t<2.

6.20. f(x,y)=(x?+y?)i—(x+y)j BIOIb y4acTKa KpUBOU x=2cost, y=3sint, 0<t<

(NIE

6.21. f(x,y)=(2xy—y)i—(x?—y)j BAOJIb Yy4acTKa KPHBOH x=2y? OT A(0,0) 10 B(8,2).
6.22. f(x,y)=(x?-y)i+(x—y?)j BIOJb y4acTKa KpUBOU x=4cost, y=2sint, 0<t<wz.
6.23. f(x,y)=(x?y)i+(x+y)j BIOJb ydacTKa KpUBOH x?+y2 =4 OT A(0,2) A0 B(2,0).
6.24. f(x,y)=(xy?)i+(x*~y)j BIOJb y4acTKa KPUBOH x=4cost, y=5sint, 0<t<3Z,

6.25. f(x,y,2)=(2xy—y)i—(x-y)j+zk BIOJb ydacTKa KPMBOM x=2cost, y = 2sint, z=t,

0<t<wr.

6.26. f(x,y)=(x+y)i—(x+y?)j BAIOJIb ydacTKa KpHBOH x®=y OT A(L1l) 10 B(28).
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6.27. f(x,y)=(x*-y)i—(x-y)j BLOJIb y4acTKa KDHBOH x=2cost, y=2sint, ~0<t<Z.
6.28. f(x,y)=(x?+y)i—(2x—y)j BIOJb y4acTKa KpUBOH y=x2 OT A(0,0) 10 B(2,4).
6.29. f(x,y)=(x+y)i+(x?)j BIOJb yd4acTKa KPUBOM x=2t, y=t3,0<t<2.

6.30. f(x,y)=(x*+y?)i—(x+y)j BIOJIb ydYacTKa KPHBOW x=2cost, y = 3sint, 0

IN
—
IA
(TR

3ananue 7. BbIUUCIUTD HUPKYISAIHIO BekTopHOTO moist @ = P(x, y)T + Q(x,y)J
BJIOJIb 3AMKHYTOTO KOHTYpa L, jexarniero B miockoctd Oxy (00Xox MpOTHB X01a
4aCOBO# CTpPENKH), UCOJIB3Ys Gopmyiy I'puHa:

7.1.a = (xy? — 1)T+ 2yxj, L: napamienorpam ¢ BepIIMHAMHU B TOUKaxX

4(0,0), B(2,0),C(3,1),D(1,1).

7.2.a = (y+3)xt+ xy?j, L: TpeyroibHUK C BEPIIMHAMY B TOYKAX

4(0,0), B(1,0), C(1,1).

7.3.a =2(xy?* — 1)1+ (x* + 3)yj, L: nyra BC oxpyxHoctn x> + y?> = R*u

orpesku npsmeix CA u AB, A(0,0), B(R,0),C (— %%)

74.a =5x(y — 7)1+ (y — 1)xj, L: nmapamienorpam ¢ BepIIMHAMU B TOUKAX
4(0,0), B(2,0),C(4,3),D(2,3).

75.a = (x*+3)yi+ (x — 2)yJ, L: TpeyroabHHK C BEPIUIMHAMHU B TOUKAX
4(0,0), B(0,1), C(—1,0).

7.6.a =x(y?+ 3)T+ 2(y + 1)xj, L: IpIMOYrOIbHHUK C BEPIHIMHAMH B TOUKAX
4 (0,0), B(5,0),C(5,3),D(0,3).

7.7.a = (x—1)yt— (y — 3)xj, L: mapamienorpam ¢ BepUIMHAMH B TOYKAX
4(0,0), B(7,0), C(2,2), D(~5,2).

78.a=2(y*—1)xt+ (v + 3)xj, L: nyra BC oxpyxHocti X% + y?> =4 u
otpe3ku npsameix CA u AB, A(0,0), B(2,0), C(\/Z \/i)

7.9.a =5x(y?+ 1)1 — (y + 2)j, L: napamnenorpam ¢ BepUIMHAMYU B TOUKax
4(0,0), B(3,0),C(2,5),D(5,5).

7.10.a = (x + 3)yt — 2(y — 2)xJ, L: TpeyroibHUK C BEepIIMHAMHU B TOYKAX
4(0,3), B(3,1), C(3,6).

7.11.a = (y* = 2)T+ 3(y — 2)xJ, L: UpAMOYroJIbHUK C BEPIIMHAMY B TOYKAX
A(3,1),B(=3,1),C(=3,—1),D(3,—1).

7.12.a =3(x+ 1yt + (y + 3)xj, L: nmapamienorpam ¢ BepIiiiHaMH B TOYKaX
A(0,0),B(1,3),€(—3,3),D(—4,0).

7.13.a = y*(x + 5)T+ xyj, L: TpeyrolbHUK C BepIIMHAMYU B TOUKaX

4(0,0), B(4,0), C(2,2).

7.14.a = 2(x — 2)T — 4xyj, L: nyra BC oxpyxHocTH X* + y? = 9 u oTpe3Kku

npsimbix CA u AB, A(0,0),€(0,3),B (%, — %)

7.15.@ = 2yt — (x? + 1)J, L: mapamnenorpam ¢ BeplIMHAMYU B TOUKAxX
A(2,0),B(0,2),€(—5,2),D(—3,0).
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7.16.a = xyt + 2(x — 2)yj, L: TpeyroibHUK C BEPIIMHAMH B TOYKAX
A(0,0),B(3,2),€(0,2).

7.17.a = 2xyT— 5(y? — 2)j, L: npsAMOYroibHHK C BEPIIMHAMHU B TOUKAX

A (3,2),B(—1,2),C(—1,0),D(3,0).

7.18.a = 3(y? + 3)T+ 5xyj, L: nmapamnenorpam ¢ BepIIHHAMHU B TOUKaxX
A(0,0),B(1,1),€(1,4),D(0,3).

7.19.a = 3y(x? — 1)1+ 2yxj, L: TpeyroJbHUK C BEpIIMHAMYU B TOUKaX
A(0,0),B(3,2),C(—1,2).

7.20.a = 2yt — (x + 1)j, L: nyra BC oxpyxnoctd x% + y? = 16 u oTpe3ku

npssmbix CA u AB, A(0,0),€(0,4), B (— \/%, — %)

7.21.a = (y+ 1)1 —5(x? + 3)j, L: napamienorpam ¢ BepUIMHAMYU B TOUKAX
4(0,0), B(—2,-2),C(1,—2), D(3,0).

7.22.a = 3xyl + 3xy?], L: tpeyromsuuk c sepmmnamu: A(0,0), B(4,2),€(0,3).
7.23.a = 3y?T+ 3(x + 2)yj, L: npsAMOYTOIbHHK C BEpUIMHAMH B TOUKAX

4 (0,0), B(0,4), C(=2,4),D(=2,0).

7.24.a = (y + 4)?T— yxj, L: mapauienorpam c BepIIMHAMHU B TOUKAX

4(0,0), B(—=1,-3),C(1,-3), D(2,0).

7.25.a = 3y*T+ 2yxj, L: tpeyronsnuk ¢ Bepmmnamu: A(0,0), B(1,3),C(—2,3).
7.26.a = x?>yi — (y*> + 1)xJ, L: nyra BC okpyxnoctu x% + y? = 1 u orpesku
npsmeix CA u AB, A(0,0), C (% - %) B (— % - %)

7.27.a = (2y? + x°)T— (x + ¥)?J, L: napaaienorpam ¢ BeplIMHaMH B TOUKAX
4(0,0), B(—2,—4),C(1,—4), D(3,0).

7.28.a = 5xyT+ 3x2yJ, L: TpeyroJbHUK C BEpIIMHAMU: B TOUKAX

A(0,3), B(=3,0), C(0,—2).

7.29.a = 3x%*T+ 3(y + 2)j, L: npAMOYroIbHHK C BEPIIMHAMH B TOYKAX

4 (0,0), B(0,—2),C(4,—2),D(4,0).

7.30.a = 3x(y + 4)?T— 5yxJj, L: napamienorpam ¢ BEpUIMHAMH B TOYKaxX
A(4,2),B(1,2),C(=1,-2),D(2,—2).

3apanue 8. Haiitu ¢ momoipsio dhopmyiel ['aycca-OcTporpajckoro moTok
BekTopHOro mojst @ = P(x,y,z)t+ Q(x,y,z)] + R(x,y, z)k depe3 3aMKHYTYIO
MOBEPXHOCTbh, 33JJAaHHYIO C TTOMOIILIO PABEHCTB WJIM HEPABEHCTB.

81 1<z<2-x%>-y? a=2y+x)i+ (3x +2y)j + 3zk.
82 x2+y2<1,0<z<x2+y?2, a=xi+Q@By+2z)j+502x+y—2)k.

83.x24+92<18,0<z<y, 0<x<yv3 a= (¥>+3x)T+ 2xzj + 5zk.

IA

84. x2+y2<1,0<z<3, 0<y<3 a=6xi+Q2y—2)J+3@ -2k

85.z2<2x+y, x+y<5x=0,y=0,z=0, a=(2y + 5x)T + xzJ + 8zk.
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86. x>y% 0<z<1l-x a=(-2y+5x)T+ Bx+2y)j+ (x+y+2)k.
87.x>0,0<z<1-x, 0<y<1-x, a=(—y+2x)I+6yJ+ (x+2)k.
88. x2+y% =2 x=1,y=0,y=2x,z=0, a=(—y+3x)+xzj+ 7zk.
8.9. WSZSL x>0, a=0CBx—-5)I+By+2)]+(x+y-—22)k.
810. 1<x*+y?2<4,0<z<5-x, a=(x+2z)1+ @y —-2)]+3@y —2)k.
811.-1<z<—x?—-y% a=CBx—y>)i+By+z+2y)J+ (x +4y — 2)k.
812. x2+y2 <4, 0<z<.x2+y2, a=xi+(y+22)j+ x+y-72)k
813. 1 <x?2+y2<9,0<z<4-x-y, a=5x1+B-2)]+ (y—2)k.

8.14. \/mgzsél, a=0CBx-5y)T+@By+z+x3j+ (x —y—22)k.
815. 0<z<x%?+y% x=1,y=2x,y=0,a=4xt+ (5x + 2y)j + 10zk.

816. 0<z<1-—x%—-y? a=Qy—z*+x)T+ Bx +2y)] + (z + xy)k.
8.17. 0,5\ /x2+y2<z<2, a=((x—-8y)1+By+z+x3j+ (x — 22)k.

8.18. 10x +5y+4z=20,x=0,y=0,z=0,a = (—y + 5x)T + xzJ + 9zk.

819. 0<x2+y2<9,-1<z<4, a=5x—-2zy> )T+ By —2)]+ (y—2)k.
820.0<z<.xy, x=1,y=9,y=0,a=3xi— (5x + 2y)] + 10(x — 2)k.
82l. x?<y<1,0<z<1-x, x>0 a=5xi+Qy—z3j+3(y—2)k.
8220<y<4x, 0<z<xyx=1, a=7(x—zy® )i+ (6y—2)]+ (y — 2)k.
8.23.4x+3y+62z2=12,x=0,y=0,z=0,a = (=7yz + 5x)T + xzj + 6zk.

8241 —-x<y<1,0<z<1-y,x<1, a=(x-2zy®i+ (y—2)]+3zk.
825. 0<x®+y?2<4, 0<z<(xy)? a=(x—-zy>)i+(y -2+ (y —2)k.
8260<y<1-x% 0<z<y a=2x-3zy")i+ @4y —2)]+ (y —52)k.
827.0<y<1,0<z<1-xx>05 a=@x—-y>)i+y-2)J]+ -2k
8.28.5x — 20y +8z—40=0,x =0,y =0,z=0,a = (y + 3x)T + xzj + 7zk.

829. 0<z<(2xy)%,y=0,y=2x,x=-2, a=(y+x)+ (xz—y)j+ zk.
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830. —x2—y2<z<0,x=0,y=4,y=3x, a=(y+3x)I—xzJ+ 3zk.
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