GEJEPAJIBHOE ATEHTCTBO BO34YIIHOT'O TPAHCIIOPTA

®EJIEPAJIBHOE TOCYZIAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJIbHOE YYPE)XIEHUE BBICIIIET'O OBPA3SOBAHU Y
«MOCKOBCKUI TOCYJIAPCTBEHHBIN TEXHUYECKUIT
YHUBEPCUTET I'PAXXTAHCKOM ABUAITUU» (MI'TY TA)

Kadenpa BbicIIeli MaTeMaTHKH

B.C. Ko3noBa

BBICIHIAA MATEMATHKA

YueOHO-MeToauYeCcKoe mocooue
110 TIPOBEIEHUIO TIPAKTUYECKUX 3aHATUH

ons cmydenmos I kypca
Hanpaenenus 25.03.01
0uHOU Gopmul 00yHeHUs

MockBa
W] Axkanemun JKyKOBCKOTO
2018



VIIK 51(07)

BBK 517
K59

K59

Penensent:
XKynésa JI.JI. — xauy. ¢pus.-MaT. HayK, Jo1., mpod. kap. BM

Ko3znosa B.C.

Boicinasi matemaruka [Tekcr] : y4eGHO-MeTOAUYECKOE TOCOGHUE TI0
BBINIOJIHEHUIO NpaKkThueckux 3aganuil / B.C. Ko3noBa. — M.: ]I Akaze-
muu JKyxkosckoro, 2018. - 52 c.

JlaHHOe y4eGHO-MeTO/MYecKoe ocobue U3aaeTcss B COOTBETCTBHUM C pa-
6oveil mporpaMMoil yueGHON AMCHUILIMHBI «Bbicmas MatemMaTHKa» 10 yueo-
HOMY IUTaHy 715t cTyzAeHToB I kypca Hampasnenus 25.03.01 ounoit Gopmbl 06-
yuyeHus.

Iocobue comepXUT BapUaHThl WHAMBUAYANbHBIX 3a[aHUil 110 BCEM Te-
MaM, 0 KOTOPbIM NPOrpaMMO NpeJyCMOTPeHbl KOHTPOJIbHbIE ZIOMAIIHKe 3a-
nauus (K[13): «BekTopHas anrebpa v aHaIUTHYECKasi reoMeTpusi»>, « DyHKIMK
u ux rpaduku. Ilpenen ¢pynkuun», «Mccnenoanve GyHKUUN U HOCTPOEHHE
rpa¢ukoB. PyHKLUYN MHOTHX [lepeMeHHBbIX», «OnpeieIéHHbIM HHTErpa U ero
IpUjoXeHusa», «KpaTHble U KDPUBOJIMHENHHbIEe HHTErPa/bl U UX NPUTOKEHUA>.

PaccmoTpeHo 1 omobpero Ha 3acenanun Kapenps: 13.03.2018 r. u meTo-
nudeckoro cosera 18.04.2018 r.

VK 51(07)
BBK 517

B asmopckoii pedaxyuu

IToanucaHo B meyaTthb 25.06.2018 1.
®opmar 60x84/16 Ileu.n. 3,25 Vci. ney. i. 3,02
3aka3 N2 326/0604-YMII07 Tupax 80 3k3.

MOCKOBCKUH IOCylapCTBeHHBIN TeXHUYeCKUid yHuBepcuTeT I'A
125993, Mockea, Kpoumrragrckuii 6yabBap, 4. 20

W3parensckuil nom Akaziemuu umenu H. E. XKykosckoro
125167, MockBa, 8-ro MapTa 4-1 y11., . 6A
Ten.: (495) 973-45-68
E-mail: zakaz@itsbook.ru

© MOCKOBCKMY rOCYAapCTBEHHBIN TeXHUYeCKUI
YHUBEPCUTET IpaXkaHCKoH aBuanuy, 2018



3

NEPBbLIN CEMECTP
I/I]-[}:[l/lBl/lIlya.]Ibele 3aJaHUdA 110 TEMaM:
«BekTopHas ajaredpa. AHaJIUTHYeCKasl TeOMETPHUSD)

3ananmel. [{ans Bepmmnasl: 4, B, C TpeyronpHuka ABC Ha tutockoctu. Haitu: a)
ypaBHeHHe cTopoHbl AB; 0) ypaBHeHue BbicoThl CH, omyiieHHOW U3 BepiuHbl C
Ha cTopoHy AB; B) ypaBHenue meaumanbl AM (M - cepeamna BC); r) Touky N
nepeceueHns Menuanbl  AM  um BbICOTH CH; 1) ypaBHEHHE MPSIMOM, MPOXO et
yepes BepiinHy C napamienbHo cTopoHe 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). 14. 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(3,8).

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).

3ananue 2. Peruth 3a1a4y:

2.1. Naubl ypaBHEHHUS Tpex CTOPOH TpeyronsHuka ABC: 2x —y —3 =0 (AB),
x+5y—7=0 (AC), 3x — 2y + 13 =0 (BC). CocraButh ypaBHEHHE
BBICOTEHI, TPOBEICHHOM Yepe3 BepmuHy A TpeyronpHuka ABC.

2.2. Jlau tpeyronbuuk ¢ Bepumnamu A(3,1), B(—3,—1), €(5,—12). Haiitu
ypaBHEHHE MeMaHbl, TPOBEICHHON U3 BepIINHBI C , HAUTH €€ ITTHY.

2.3. CocTaBUTbH ypaBHEHHE MPSAMOH, TPOXOAAIIEH uepe3 Hadaao KOOPIHMHAT U TOUKY
nepecedeHns NpsAMbIX 2x + 5y —8 =0 u 2x+3y +4 = 0.
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2.4. Haiitu ypaBHeHHE NEPHEHANKYJISIPOB K mpsiMoit 3x + 5y —15=10,
MPOBEICHHBIX YePe3 TOUKH MEePECECUCHHUSI JaHHON MPSIMOHN C OCSIMH KOOP/IMHAT .

2.5. JlaHBl ypaBHEHUS CTOPOH ueTbIpexyroapHuka: x —y = 0,x + 3y =0,
x—y—4=0, 3x+y— 12 = 0. Haiitu ypaBHEeHHs €ro JuaroHaieil.

2.6. CoctaButh ypaBHeHUst Meauansl CM 1 BeicoTsl CK TpeyronshHuka ABC , eciau
A(1,-2), B(5,1), €(3,5).

2.7. Yepes Touky C(2,4) npoBecTH MPAMYIO: a) OTCEKAIOIIYIO PABHBIE OTPE3KH HA
0CsIX KOOp/AMHAT; 0) mapaienbHyto ocu Ox; B) napajuiesibHyio ocu 0y .

2.8. Haiitn ypaBHeHHe PsIMOH, TIPOXosiieit uepes Touky B(—2,1) u
cocraisitoniei ¢ ockro Ox a) yron 45°, 6) yros1 120°,8) yrou 0°r) yros 90°.

2.9. Kakyto opauHaTy umeer Touka C, jexxaiias Ha OJHOU NpsSAMOH ¢ TOUKaMu
A(3,2) u B(—2,—1), u umerormast adcruccy, paBayo 27

2.10. Yepes Touky nepeceueHus mpssmbix 2x —5y—1=0, x +4y—7=0
MPOBECTH MPAMYIO, IEISIIYI0 0TPe30K Mexay Toukamu A(4,—3) u B(—1,2) B
OTHOIIEHHH 2/3.

2.11. HaiiT ypaBHEeHHE AuaroHaan poM0Oa, €Clii N3BECTHHI YPaBHEHNUS JIBYX €TO
cropon: 2x —5y —1=0, 2x — 5y — 34 = 0 u ypaBHEeHHE APYyrol ero
nuaroHanu: x + 3y — 6 = 0.

2.12. Haiitn Touky M mennan tpeyronbauka ¢ Bepmunamu A(—3,1), B(7,5),
c(5,-3).

2.13. Haiitu ypaBHEHUS IPAMBIX, IPOXOSIIUX depe3 Touky A(—1,1) mox yriom
45° k npsimoii 2x + 3y — 6 = 0.

2.14. Haiitu ypaBuenus cropon AB u AC tpeyronbuuka ABC ¢ BepumHoii A(2,3) u
BeicoTamMu: 2x — 3y +1=0, x+2y+1=0.

2.15. HaliTu ypaBHEHUS IByX CTOPOH Mapajiesiorpamma, €ciid U3BeCTHbI ypaBHEHHsI
JIBYX JIpyTuX CTOpoH: X — 2y = 0 , x —y — 1 = 0 u TouKa nepeceyeHus
nuaronanein N(3,—1).

2.16. Haiitn ypaBHeHHE NPSIMOH, IPOXO/SIIEH Yepe3 TOUKy HepeceueHus! MpsMbIX
3x+y—2=0 u 2x + 3y + 4 = 0 u orcexaromeil Ha ocu OpAUHAT OTPE30K,
paBHBIi 3.

2.17. Haiitu npoeximto Touku N (12, —8) Ha mpsamyo, IPOXOSIIYIO Yepe3 TOUKH
A(-=3,2) u B(1,-5).

2.18. [Tanbl aBe Bepiuunbl Tpeyronsuuka ABC: A(4,— 4), B(—12,4) wu touka
N(2,4) nepeceuenus ero Boicot. Haiitu Bepruuny C.
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2.19. Haiitu ypaBHeHHe MPAMOH, OTCEKAIOIIel Ha OCH OpJMHAT OTPE30K, PaBHbIN 5, 1
poxosieit napamiensHo npsmoit 2x — 3y + 4 = 0.

2.20. HaiiTu ypaBHEHHE MPsAMO, mpoxosiiieit uepe3 Touky N (2,4) u TOuKy
nepeceveHus MpsiMbix: 2x —y —5=0 u x+y—1=0.

2.21. JlokasaThb, 4TO YeThIpexyroibuuk ABCD — tpanernus, ecnmu A(6,3), B(2,5) ,
C(—3,—1), D(5,—5). Haiitu ypaBHeHue quaroHaiei.

2.22. Haiiti ypaBHEHHE MPAMOIA, poxosiieii gepe3 Touky N(1,3)
MEePIEeHANKYISIPHO NPsAMOi, mpoxosiieit uepes touku A(5,2), B(0,1).

2.23. Haiitn ypaBHEHUeE MPAMOIA, Ipoxosiieit yepes Touky M (1, —2) mapauieasHo
npsimoit AB, ecniu A(—2,—3), B(6,1).

2.24. Haiitu TOUKy, CHMMETpHUHYIO Touke M (2, —1) OTHOCUTENBHO IPSIMOi
x—2y+3=0.
2.25. Haiitu Touky O nepecedeHust AuaroHaneil yetoipexyroibuuka ABCD, ecnu

A(=3,-1), B(5,3 ), C(2,5), D(-5,3).

2.26. Yepes Touky nepecedeHus mpsiMeix: :3x —y —5=0 uw x +2y—1=0
MIPOBECTH NpsIMbIe, MapauienbHble ocu Oy u ocu Ox.

2.27. VI3BecTHBI ypaBHeHUst cTOpoHBI AB Tpeyronbpuuka ABC x + 4y = 12, ero
BeicoT BH 4x — 5y = —28 u AM x + y = 6. Haiitn ypaBuenus cropon AC u BC.

2.28. Jlaubl aBe Bepinunbl Tpeyroibauka ABC  A(—6,2), B(2,—2) u touka
nepecedenns ero Beicor N (1,2). Haiitu koopauHaTel TOuku M nepecedeHus
ctopoHs! AC u BBICOTHI BN.

2.29. Hailitu ypaBHEHUS BBICOT TpeyroyibHuka ABC, IpOXOAsIUX Yepe3 BEPIINHBI
AwuB,ecmm A(—4,2), B(3,-5 ), C(5,0).

2.30. Bbruucautb KOOpAMHATBI TOUKU [IEPECEUEHUS IEPIEHIUKYIIIPOB,
MIPOBEJICHHBIX Yepe3 CePEIUHBI CTOPOH TPEYTrOJIbHUKA BEPIIMHAMHU KOTOPOTO CIy>KaT
touku A(3,2), B(—3,0 ), C(-3,6).

3ananue 3. Jlannl ueteipe Touku A, B, C, D.
1) loxasate, uro Touku A, B,C,D He Jiexar B OJTHOH ITIIOCKOCTH.

2) BBIUMCIMTBL METOAaMK BEKTOPHOM anrebphl: a) yron mesxay Bektopamu AB u AC;
0) tutomans rpaan ABC; B) TUIOIIAL CEUSHUS, TPOXOIAIICTO Yepe3 CEPETUHY
pebpa CD u BepuHbl nupaMusl 4, B; 1) 006éM mupamuast ABCD.
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3) CocraButh ypaBHeHus:: a) miockoctu ABC; 0) npsimoit AB; B) npsmoit DM,
NepHeHIUKyIIpHON ockoctu ABC; r) mpamoii CN, mapanensHoi npsmoii AB;
) THIOCKOCTH, MPOXOJIAIIEeH depe3 Touky D, MepreHIuKyIIpHO K psiMont AB.

4) Belumcnuth: a) cuHyC yria Mexay npsiMmoii AD u minockocteio ABC; 0) KocuHYyC
yrila MKy KOOPJAMHATHOM TIOCKOCThI0 Oxy U mockocteio ABC.

31.4(3, 1, 4), B(-1,6, 1), €(-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).
3.4.A(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).
36.4(7, 2, 2), B(-5, 7,-7), C(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.A(4, 4, 10), B(7,10, 2), C(2, 8, 4), D(9, 6, 9).
39.4(7, 5, 3), B(9, 4, 4), C(4, 5 7), D(7, 9, 6).
3.10.4(0, 7, 1), B(2,-1, 5), ¢(1, 6, 3), D(3,-9, 8).
3.11.4(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).
3.14.4(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).
3.17.4(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).
3.20.4(9, 5, 5), B(-3,7, 1), C(5, 7, 8), D(69, 2).
3.21.4(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).
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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).
3.27.4(3, 2, 5), B(3,0, 6), €(2,6,5), D(6, 4,—1).
3.28.4(2, 1, 7), B(3, 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).

3ananue 4. Permuts 3a1a4y:

4.1. HaitTu BeTUYUHBI OTPE3KOB, OTCCKACMBIX Ha OCSIX KOOPMHAT IJIOCKOCTBIO,
npoxosiieit yepes Touky N (3, —2, 1), mapajuiesibHO MIOCKOCTH

x—3y+z+3=0.
4.2. Haiitn paccrosture ot Touku M (2, —2,3) 1o miockocti 4x + 4y — 2z + 3 = 0.

4.3. CocTaBUTh YpaBHEHUE IUIOCKOCTH, POXOSLIECH Uepe3 cepeuHy oTpe3ka AB
TIePIICHANKYIIPHO STOMY OTpesKy, ecu A(2,—2, 7), B(4,4, 9).

4.4. CocTaBUTh ypaBHEHHE TUIOCKOCTH, IpoXosmieit yepes Touky A(4,—1, 7),
HapajulebHO INIOCKOCTH 5x — 3y + 2z + 23 = 0.

4.5. CocTaBUTh YpaBHEHUE INIOCKOCTH, IPOXOsIIeH uepe3 ock OX U TOUKY
M(3,-2,5).

4.6. CocTaBUTh ypaBHEHUE MJIOCKOCTH, IPOXOJSIIEN Yepe3 TOUKU A(1,-1,6),
B(1,4,7) mnapamiensHo ocu 0z.

4.7. CoctaButhb ypaBHEHHE IIOCKOCTH, TIPOXO/sIei uepes Touky A(3,—2, 4) u MPSIMYIO

x—3 _ y+5 _ z+4

-1~ 3 2

4.8. CocTaBuTh 00IIIME YpaBHEHUS MIPSIMOH, 00pa30BaHHOHN TepeceueHUEM IIIOCKOCTH
x—3y+2z+4+2=0 cmiockocTbio, npoxosuieil uepes och 0x 1 Touxky A(1,—1, 3) .

4.9. CocTaBUTh YpaBHEHHUE IIOCKOCTh, POXOAIICH Yepe3 ABE MPsIMbIE

x-1 _ y+3 _ z+1 x—-3 _ y+5 _ z+4

-4 1 2 g8~ -2 -4

4.10. CocTaBUTh ypaBHEHHUE INIOCKOCTH B «OTPE3Kax», €CIIM OHA IPOXOJIUT Yepe3
touky A(2,—1, 3) u orcekaer Ha ocu Ox OTpe30K @ = 2, a Ha ock 0Z OTPE30K € =

-3.

4.11. CocTaBuTh ypaBHEHHE IIOCKOCTH, TIPOXOIAIIeH yepe3 Touky A(3,—3, 4)
napajiensbHo AByM BekTopam @ = {5,3,2}u b = {—1,2,1}.
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4.12. CocTaBUTh YPaBHCHHE TIOCKOCTH, IPOXOISAIICH Yepe3 TOUKU A(1,-2,1),
B(1, 3, 5) meprneHAUKYISIPHO MIOCKOCTH 2Xx — y + 2z + 25 = 0.

4.13. CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOAINEH Yepe3 Hayaao KOOpAUHAT
HEPIEHIUKYJIAPHO ABYM ILUIOCKOCTAM 2x — 3y +2z+2=0n x—y+3z+5=0.

4.14. CoctaBuUTh ypaBHEHHUE IIOCKOCTH, MPoxosiei uepes touku A(3,—1, 2) u
B(2,1, 7) napamnensHo BekTopy a = {6, 3,2}.

4.15. CocTaBUTh YpaBHEHHUE TUIOCKOCTH, MMPOXOIAIIECH Uepe3 Hauaio KOOpAUHAT
MepIEeHIUKYISIpHO BekTopy AB , ecinu A(4,—1, 3), B(1,1, 5).

4.16. HaliTu BeTMUMHBI OTPE3KOB, OTCEKAEMBIX Ha OCAX KOOPAUHAT IIIOCKOCTHIO,
MpoxoAsIIeH uepe3 Touky A(2,—3, 3) napamienabHo MmIockocTH 3x +y —z = 0.

4.17. CocTaBUTh ypaBHEHUE [IOCKOCTH, MIPOXO/ISIIEH Yepes TOUKY
M(1,2,1) nepunenaukyasipuo orpe3ky AB, ecnu A(2,—1,—4), B(-1,1, 3).

x -3 z-1
4.18. IToka3ars, 4To npsmast = y_8 =T, lapajIesbHa IIOCKOCTH X + 3y —
2z+1=0,anpsmast x =t+7, y=t—2, z=2t+ 1 geXUT B 3TOH MIIOCKOCTH.

4.19. CocTaBuTh ypaBHEHHE TUIOCKOCTH, POXOIsiei depes Touky M(7,2,1)
HapauIeNbHO KOOPAWHATHOMN IUIOCKOCTH OXZ.

4.20. CocTaBUTh ypaBHEHHUE IIOCKOCTH, TPOXOIIEH yepe3 ock 0Z U TOUKy
M(3,2,1).

4.21. CocTaBuTh ypaBHEHHE IIOCKOCTH, TIPOXO Isiei dyepe3 toukn A(2,—1, 3) u
B(1,1, 5) mapamrensto ocu Ox.

4.22. CoctaBuTh ypaBHEHHE IIOCKOCTH, IPOXO Isieit yepe3 Touky M(3,2,1) n
mpsimyto x =t—3, y=t—2, z=2t—1 .

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

4.24. OnpenennTsh, IPU KAKOM 3HAUEHHUH 0. TUNIOCKOCTH x —4y +z—1=0 u 2x +ay +
10z + 5 = 0 OyayT neprneHIUKyISIPHBL.

4.25. CocTaBuTh ypaBHEHHE ILIOCKOCTH , KOTOpast IpoxoauT uepes Touky M (2, —3, —4)
1 OTCEKAET Ha OCSIX KOOPAMHAT OTJIMYHBIE OT HYJISL OTPE3KH OJIMHAKOBOW JJIMHBI.

4.26. CocTaBUTh ypaBHEHHE TNIOCKOCTH, IPOXOIAIIEeH uepe3 Touku A(2,3,—1) u
B(1,1, 4) nepneHauKyIsIpHO IIockocTd X — 4y + 3z + 2 = 0.

4.27. CocTaBuTh ypaBHEHHUE TUIOCKOCTH, poxosiieii yepe3 Touku A(3,—4, 3) u
B(2,—2, 5) napaiensHo ocu 0z.
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x—1 +3 z+1
4.28. TToka3zaTh, 94TO TpsIMast =5 = yT =—, TapajnenbHa MI0CKOCTH —13x +

3y+5z—1=0,ampsmast x =t +1, y=t—2, z= 2t + 4 1nexXuT B 3TOH

TUIOCKOCTH.

4.29. CocTaBuTh ypaBHEHHE IUIOCKOCTH, TIpoxo el yepe3 Touky A(5,—1, 4) u
X-2 _y+5 _ z+4

OpsAMyr0 —— = .
pAMY -2 5 3

4.30. CocTaBuTh ypaBHEHHUE TUIOCKOCTH, Tpoxo e uepe3 roukn  A(5, —1, 3),
B(2, 4, 6) neprneHauKyISIpHO TIOCKOCTH 3x — 2y + 5z + 25 = 0.

3ananue 5. CocTaBUTh KAHOHUYECKHE YPABHEHUS: ) DIIIUIICA; O) THIIEPOOITHI;
B) mapaboisl (A U B - ToukH, Jiexaiye Ha KpuBoi, F — Gokyc, a — Oosbas
(meticTBUTENBHAS ) TTOTYOCh, b — MaJiast (MHAMAs) TIOJYOCh, € — DKCIEHTPUCHUTET,
y =tkx — ypaBHeHUs acCUMITOT TUIepoos, D — mupeKkTprca KpUBOH,

2¢ — oxycHoe paccrosane). CrenaTb 9epTex IINICA; THIIEPOOIH; Mapadosl.

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

52.a)b =2, F(4¥2,0); 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.

54.2) A(=5,0), e =V21/5; 6)A(v80,3), B(4V6,3v2); B)D:y=2.
5.5. a)2a =22, e =+/57/11; 6)k =2/3, ¢ = 5V13; B) A(27,9), Ox - ocb

CUMMETpUHU.

5.6. a)b =15, ¢ =v10/25; 6) k = 3/4, 2a = 16; B) A(4,—8), Ox - ocb

CUMMETPUHU.

57.a)a =4, F(5/2,0); 6)b = 2v10,F(—13,0); B)D:x = —7.
58.a)b=5, F(—80);, 6)a=5, e=7/5 B)D:x=6.

5.9. a)A(0,v3), B (,/14/3 ,1); 6)k =v21/10, ¢ = 11/10; B)D:y = 3.
510.a)e = 7/8, A(8,0); 6)A(3,—,/3/5,), B( 13/5 ,6); ) D:y = 4.

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

512.2)b =2, £ = 5v29/29; 6) k = 12/13, 2a = 26; B) A(=5,15), Ox - ocb
CI/IMMeTpI/II/I.

5.13.a)a =6, F(—4,0); ©6)b =3, F(7,0); B) D:x = —9.
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5.14.a)b =7, F(50); 6)b=2V7,F(-150);  B)D:x =—1L.
515. a)4(—/17/3,1/3), B(V21/2,1/2); 6)k=1/2, £ =5/2; )
D:y=-1.
5.16.a) b =13, F(—9,0); 6)a =12, € =15/14; B)D:x = 2.
5.17. a)b = 3, F(5V2,0); 6)a=38, ¢ =95/7; B) D:x = 3.
518. a)b =5, £=12/13; 0)k=2/4, e=3/4; B)D:y=—6.
519.2) A(=6,0), e =2/3; 6)A(\/32/3,1), B(v8,0); ®)D:y=1/4

5.20. a) 2a = 24, € =+/59/11; 6)k = 3/4, ¢ = 5V13; B) A(8,2), Ox - ocb
CUMMCTpHU.

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

CHUMMETPHHN.
5.22.a)a =75, 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, e=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.

5.26.2) 2a = 30, ¢ = 17/15; 6)k =V17/8, c =9; B) A(4,—10), Oy - och
CUMMCTPHU.

527.a)b =22, e =7/9; 6)k =+2/2, 2a = 12; B) A(—45,15), Oy - och
CUMMCTPHU.

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=2vV10/9, e =11/9; B)D:y=5.

3aganue 6. [TocTponTh MOBEPXHOCTH M ONPEACITUTH UX B (Ha3BaHHUE).
6.1.a) 7x% —2y% —4z?+28 =0; 6) x%2+5z=0.

6.2.a) 3x%2+y?+3z2-9=0; 6) x2+4+2y?—2z=0.

6.3.a) —4x% + 10y% — z% + 20 = 0; 0) 4z*+y?—-5x%=0.
6.4.a) 6x%—8y?+2z24+24=0; 0) x2—y=-9z2



1
6.5.a) x2—6y>+2z2=0; 6) 7x?—-3y?—22-21=0.
6.6.a) z=8—x%—4y% 6) 4x?>+9y?+3622—-72=0.
6.7.2) 4x2 +6y? — 2422 — 96 =0;  6) 2%+ 8y? = 20x>.
6.8.a) 4x%2—5y2 —5z2+40=0; 0) 3x2+2y? =2z
6.9.a) —6x2—6y>+2z2=0; 6) 2x>+3y?—2z2—-18=0.
6.10.a) 10z = 5x% +2y?%, 6) 4x?>—3y? —5z2+60 = 0.
6.11.a) x2—7y?2—14z2-21=0; 6) x?+4z%=2y.
6.12.a) 6x2—y2+32z2—12=0; 6) 5y%+4z%=x.
6.13.a) —16x% + y? + 4z?> — 32 =0; 6) —3z2+y%2+6x%2=0.
6.14.a) 5x? —y? —15z2+15=0; 6) x*2+3y=0.
6.15.2) 6x%+y*+622—12=0; 6) 3x2+y%>—3z=0.
6.16.a) 11x% —4y%? —z? +4 = 0; 6) 3x2+z=0.
6.17.a) 3x%+4y? + 622 —12 =0; 6) 3x2+5y?—z=0.
6.18.2) —3x% +10y2 — 622 +30=0;  6) 322+ 2y —x%=0.
6.19.a) 6x% —8y? + 12z% + 48 = 0; 0) 3x%2—y=-2z2%
6.20.a) 3x2—3y2+2z2=0; 6) 7x?—6y?—21z2—-42=0.
6.21.a) z=6—3x2—4y% 6) 2x?>+4y?+132z2-52=0.
6.22.a) 4x2 +y2 —32722—64=0;  6) 322 +8y? =1
6.23.a) 7x? —4y? —14z% + 28 = 0; 0) 4z%2+2y%=nx.
6.24.a) —7x*>—3y?2+2z2=0; ©6) 19x?+2y?—22-38=0.
6.25.a) 15z =5x%2+3y% ©6) 7x2—y?—7z2+49=0.
6.26.a) x2—5y%2—5z2—-25=0; 0) 3y?+4z%=2x
6.27.a) 9x2 —2y?+6z2—-18=0; 6) y?+3z%2=x.
6.28.2) —9x% +y? +32z2—27=0; 0) —4z2+y?+2x2=0.
6.29.a) 5x? —y%—25z2+50=0; 0) 3x*+y=0.
6.30.a) 4x?+y?+8z2—16=0; 6) 2x2+y?2—z=0.
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HNHpuBuayaibHbIE 32JaHUS 110 TEMaM !
«@yukuuu u ux rpadguxu. IIpesea pynkuun.»

3ananme 1. [TocTpouTs rpaduku GyHKINH ¢ TOMOIIBIO TEOMETPHICCKIX
peoOpa3oBaHuii, HCIIOJIB3Ysl H3BECTHBIC IPA)KN OCHOBHBIX DJIEMEHTapHBIX
GdbyHKIMA. YKa3aTh BCe MPOBOAMMBIE MPEoOpa3oBaHus (3epKaIbHOE 0TOOpaKeHHE,
CMeElIEHHE, PACTSIKEHHE OTHOCUTEIFHO KOOPIHMHATHBIX OCei).

1.1. 1)y=z%x; 2)y = ZCos(x+%); Ny=x|x|+2—-x; 4)y =ch3x.

X

12, Dy=I|x2—4x+3]; 2)y=Vax—1; 3)y === 4)y = In(lx| - 1).
13. 1)y=3¥8x—16; 2) y=2+Ix|—x% 3)y=el1l; 4)y=_"

lx—2/"
x . _ _ . —_1
14. 1y= =t 2)y=3sin2x —4); 3)y=Imn(-2+|x]); 4)y= —.
15 Dy= |x||x—|2; )y =414 3)y =2+ J|x| —=3; )y = [x> +5x + 6.
16. y= ;J'—i; 2)y=x|x|—2; 3)y=1-cos4dx; 4)y =log,(|]x + 3]).
17. Dy=-—x2+7|x|—-12;2)y = 103 3) y=logos(x| —2);4)y = Si;x.

1
1.8. 1)y =sin? (5)—cos (;); 2)y=m; 3)y =x|x —2|; 4) y = sh2x.
1.9. 1)y=+x+2;2)y=1-cos4dx; 3)y = |x? — 13x + 30|;4)y = e**+2I,
110. Dy =5 2)y=\/9—x2-3)y=25in(§—§);4)y=2—|x|—x2.

x—2 2

111, Dy=mG-|x]); 2)y = T DY = 2arctg(—x+1); )y =
1.12. 1)y = cos(3x — 6);2)y = |x|+2

lx[+3”°

1.13. 1)y=—sin(5+ 1);2)y=|—x +8x—15;3)y=+vVx+2 4)y—le >
1.14. )y =—-V16 —x3; 2)y=2;__4; 3)y = x|x + 3|; 4)y=2—35m(;).

1
X

1.15. 1)y =x%2—-9|x| +18;2)y = 5; 3) y = log;(8|x| — 8);4) vy = |sin2x].
1.16. 1)y=g; 2)y = cos(2x+%); 3)y=x2—-2—|x|; 4) y = 2sh3x.
117. Dy = x> = 6x +5|; 2)y =V9x—3; 3)y="12; 4)y = In(1— |x]).
2

1.18. 1)y =327x—9; 2) y =3 —=2|x| —x% 3)y=el**2; 4)y=

cos3x’

;3)y —1—2005(5)'4)y=|x2—x—6|

|x+1]
1.19. 1)y = |x|L_|2‘ 2)y =2sin(2x+2); 3)y =2~ |x]); 9)y=——.
1.20. Hy= IxI 5 2y = 413x=6l. 3y y =14+ /3 —|x|; )y = |x? — 7x + 6|.

1-x

121 Dy =; 2)y =x|x| —2x; 3)y=2—cos2x; 4)y =logs(|x — 3|).
1.22. 1)y = x? —8|x| + 12; 2)y =5 3)y logos(2—=Ix|);4)y = 2

sin3x’
1.23. 1) y = sin? (Z)—cos ( ) 2) ; 3y =x|x+2|; 4) y = sh3x.

1+3x

2|x| -2’
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124. )y = \/x —3;2)y=2—cos3x; 3) y = |x? — 12x + 20|;4)y = e* 2,
— T — 2. - X, Ty, — 12 — x| — 42

125 1) y= |x+3| ;2)y=V7—x ,3)y—3ws(2+4),4)y—|2 x| — x“.

126. 1)y =In(|x| —=3); 2) y = 3

cosmx’
1.27. 1)y = cos(3x + 3);2)y = ;3)y =2 —cos (f) ;4)y = |x? — 5x — 6|

xX+2

s Y= 3arctg(l1 —2x); 4) y =
|x]-2
x| -3

1.28. 1)y = sin (3 + 1) 2)y =|-x2+9x — 14[;3) y = Vx — 4;4)y = |x|+2
1.29. 1) y=—-V81—x3; 2)y = 2t ; Dy =xlx—4]; H)y=2—- Zsm( )
1.30. 1)y = x% —11|x| + 18; 2)y = x—H ;3)y =logs(5 — |x]);4) y = |sin3x].

3ananue 2. Haiitu 0OpaTtHyI0 QYHKIHIO Ha JIFOOOM U3 TPOMEKYTKOB, IJI€ OHA
cymectByeT. [TocTpouTs Ha OTHOM YepTexke rpaduKH MPSIMOH M 00paTHON (QYHKITHIA.

21. 1)y =2Vx-75; 2) y = 3tg2x; 3)y=-3+2"72,
22.1) y=2tg§; 2)y=3e*?; 3)y=+dx-—-1.
23.1) y=32x—1; 2) y=2x2-3; 3)y=3%"%
24.1) y=2ln(x—3); 2)y=5*3+1, 3)y=+4x—-8.
25. 1) y=logi(—x+2); 2)y=6+3; 3)y=2ctglx+2).
3

26. 1) y=1logs(3x+6); 2) y=38x—16; 3)y = 2sinx

x—1 T
27. 1) y=3—-+x—-2; 2)y=m; 3)y=3€05(x—z).

X

28. 1)y =§+ arctgx; 2) y=2+e*?% 3)y=—.

x+3
29. 1) y=2ctg (x —%); 2) y =1g(10x — 20); 3)y =+/x +3.
210. 1) y=3-vVx—2; 2) y=log,(2x—4); 3)y = 2arcsin(x — 1).
211 D y=(x+1)3 2)y= w, 3) y= log%(x -2).
212. ) y=In(—x+3); 2)y=—JVx+4 3)y=-1+2"7
213. 1) y =327x +54; 2)y =3cos2x; 3) y=2(x—2)%

214. 1) y=tg (x +%); 2) y=2Iln(x—2); 3)y=arctg(x—1).

3
Vx=2"

215. 1) y=3+5*1; 2) y= g—arcsing; 3) y=



2.16.

2.17.

2.18.

2.19.
2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

2.28.

2.29.
2.30.

14

Dy=—-(x+13% 2)y=arccos(x+1); 3)y= %
)y =Vax+8; 2)y=2tg(g—x); 3)y=1+3*2
1) y=3ctg’2—c; 2)y=2e%2%; 3)y=+9x+18.
1) y=3V8x+24; 2) y=2x3+1; 3)y=7""1
1) y=3ln(x+1); 2)y=7""1+2; 3)y=3Vx—1.
1) y= log%(3x+6); 2) y=51+2;, 3)y=2tg (x+§).
1) y =logs(5x +10); 2) y=2V¥x—2; 3)y = 3sin2x

Dy=2++vVx+2; 2)y=2;_+21; 3)y=2cos(x+%).

1)y =§—arcctg2x; 2) y=3+e*2 3)y=2%

x—1
1) y=3tg(x+%); 2) y=3ln(x—-2); 3)y=+v2x—3.
Dy=1-vx+2; 2)y=log;(3x—6); 3)y=3arcsin(x+ 1).

arcctg2x

Dy=2x—-1)3 2)y =——; 3) y=log(5x —10).

Dy=nx-2); 2)y= W 3) y=1+2%3,
1) y=-2VYx+3; 2)y=2cos3x; 3) y=—(x+2)>2

1) y=ctg (x —%); 2) y=3ln(x+2); 3)y=arcctg(x+2).

3aganue 3. Beraucanuts npenensl GyHKINA, He UCTIONB3Ys paBwiIo JlomuTas.

3.1.

1)

2)

3)

4)

3.2.
lim 25 2. Do X2+ 6x + 4
5,
i 5x2 —24x —5 2) i x}—x?—x+1
xllgx3—3x2—10x' xlg} x3—-3x+2 '
Jr — 1 — x+1
lim ——— = x 2 3) lim —;
x—»sz—ZX—ls x=-14/6x2 + 3 + 3x
5x%2—1 5x% 4+ 7x — 2
lim ————; 4) i

H m-——-——-r
x-07x2 —x+5 x-04x2 4+ 2x + 7
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5 x3(x+5)(5—2x)_ 5  lim 3—1+42x
ot 1—x+5x3 ' x>0 x + 2x3 — 10x5’
arcsin 10x 1
7. lim :
) ;lcl—% tg3x ' 6 <% ctg " sin 7x
x+8
7)  lim (x h 8) ; 7)  lim(1 + sin Zx)f;
x>0 \Xx + 5 x—0
1 —cosbx arctg (2x — 6
x-0 X +sin8x x—3 x2 -9
—— x4+ 7\
9)  lim(5x — 4)vx-1. 9 lim ( )
x-1 x—oo \x — 1
3.3. 3.4.
x>+ 5x+7 logs5+1
1) lim———; 1) mgs—;
-0 x+9 x5 x—1
2) i x® +2x% —3x 2) i x®+3x% +2x
xlm3x3+4x2+3x' B 22X —x—2
VEE3- Tz -3
3) 3) lim————;
3 34 2x — x2 x>0 x%—3x
1—6x + 9x3 9x* —1
4) lim —— "~ . 4) i .
U S e L g
67x%+17x -7 ~ 19x+9

5) lim —— ———; 5) lim —— .
);I—g}o 3+x+1 7 )x—>oox2+x+1

sin(x +4)  1—cos7x

) o x2—16 ' 6) x@%m;
7) lim (5x — 4)m 7) Jim (5x+1)-[InCx + 1) = In(x — 3)];
) I o) o,
9) lim (zz i ;)3“1. 9) lim(1+1tg 2x)ﬁ.
3.5, 3.6.
1) fim x + 14x? 1) lim 3x*—13

x—>24 2 2; x_,12x2_5x+1



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

8)

9)

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

9)

x4+ 2x2—x-2
lim ;

x-1 2x3—x%2—x
. lax*+2x% -3
Aow 98— 2x*
o 5x0—11x+2
lim ————————;

x-w (26 4 x)10

V7+x—v-5-x

lim

x--6 x2+5x—6
cos5x —1
-9 tg 7x - sin2x’
lim(3 — 2x)1 x;
x-1
arctg (x + 2)
x-—2 x342x2 '’

x+8 7x+1
lim ( )
x>0 \X + 3

3.7.

lim 57

*537x2 =3

. x%+3x+ 2
xll@1x3+2x—x+2;
o V4x+1-3
im-—-;

-2 x2+x—6
7x +3x% + 4x
x—>oo 1+ 15x — 3x3 ’

. 6x3+2x%—30

xow 25— 3x*+
esian_l

lim

x—0 sin5x

lim 3x[In(x + 8) — Inx];
X—>+00

arctg 9x
im——
x-01 — cos 5x

X
lim(7 — 3x)2-x.
X2

’

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

8)

9 x

1)
2)
3)
4)
5)

6)

8)

9) «x

x? -1
}cl—rHsz—x—l
) 1+6x—9x_
911_{210 3—6x3

I 3x —8x%+1
x1—>12>9x5+x—3x2'

-5
lim ——
x—’5\/5_ _5’
2x - sm£
5

’

im—-
x—0CO0S 2X — %c

2x + 3\2
lim( ) ;
xX—00 2x

limx - tg 2x - ctg? 3x;
x—0

_5
1irr21(5 — 2x)x%-2x,

3.8
i x*—3x—-2
P x+D+3)’

_ 1 12
xllrllz(x+2_x3+8);
_ V1+2x-3

lim ——;
x4 x—4

o x3-9x+1

L PR

94 x+3x*
xl—>n;> 36 — x* ’

2x2% - sin 7x

lim —;
x-0 (1 — cos 2x) - sinx’
x+1

lim (3x+2> _
x-o \3x + 1 ’

_ In(1+ 2x)
xlz% e8x —1 '’

X
lim (4 + 3x)3+3%,
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3.9. 3.10.
2x+1 *+3x% +4
B i 2L 1) fjg T3
-3x2+x—1 x—>12x4+3x2+4
2 —5x3 — 7x*? 2x + 3x2
2 . - 2
) ;11_1;{)10 x2 —1 ’ ) )11—{234-—36—362'
(3x2 + D)t X
3 Sx"+2)x™ 3) lim——;
) A5 2% + 1 — 7x6° ) M
4) lim 15x* —2x -1 8y fim DG DD
x—>‘% 5x2—4x—1" 911*00 2x10+5 ’
9 lim———; D dim
Jm ox x—>-1 2X2 -2
1 S5x + 2 x-3
6 : _ In(2-x). 6 i )
) }Cl_r)r}(Z x) ; ) )}-1—{2) <5x - 3) ’
1 —cos2x ~arcsin 5x
7) lim——s—; [
0 te? 4x x-0 tg2x
sin 9x x sin 2x
o o . 8) limi oy
) }clgé arcsin 2x’ ) xli% In(1 +x?)
x/2 X
9 lim <3x - 2) : 9) lim(4—x)*e.
x>0 \3x + 1 3
3.11. 3.12.
1 s 1) I,
Xk sinmx x=0 x+2 ’
5x% —24x—5 X —xt-x+1l
2 L QX T AR O 2 im————;
) im0y U TR
— x+1
3 fmr -1z 3  lim ———
x-5x2 —2x — 15’ 71V6x? +3 4 3x
5x? — 1 5x% +4x —2
4) lim > 4) lim ——————
x—>002x2+3X+5 x_>oo4x2+2x+7
x3(2x + 1)(5 — 2x) o 3xt—1+2x
5) ; 5) m —————;
xX—00 1—x+4+ 7x3 x—0 X + 2x3 - 10x5
arcsin 3x !
5 ; 6 lim ——;
) lim —tg o ) x>0 ctgg sin 18x



7)

8)

9)

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

9)

1)
2)

3)

18

x + 4 xX+2
1im< ) ;
x—o0 \X + 9

1—c052x_

*30 x-sin7x

1
lim(3x — 2)vx-1,
x-1

3.13.

o x?4+3x+4
lim ———; 1)
-3 x+2
x%>+2x -3 _
e + 4x2 + 3x’
lim V2x+3 -3 3)
xl—>33+2x—x2'
1—6x+ 10x3
m ST )
97x% +17x — 1
lim ————; 5)
x>0 x3+x+1
sin(x + 4)

’

2)

6
erEl x2—16 )

1
lim(3x — 2)x?+2x-3; 7)
x—1

e¥ 2 -1
lim ——— 8)
x->21— cos(x — 2)
2X+9 3x+1
li : 9)
xl—r>£10 <2x — 1)

3. 15.

o ox —3x?

L gl
x4+ 2x?—x-2
lim 203 —x—x2 '
8x*+3x%2-5

T 1—2xt

8)

2x+3
O m(5)
) il—wo 2x+1

1
7) lim(1 + sinx)x;
x—0

arctg (x — 4)
x2—-16 '’

—5x

x—4

3.14.
log, 7 +7
m .

x—1 '

. x%43x+2

xll»rlllx3+2x2—x—2;
V9—x-3

lim —————;

x-0 x4 —3x

o 5x*t—1

e
150x + 5

xl—glox2+2x+1;

1 — cos8x

x-7

}cllr(l) cos 3x - sin 7x;
1ir+n (5x+ 1) - [In(x + 2)
X—+00

In(1 — sin 2x) _

i
Al tg 3x

x—0

1
lim(1 — 5tg x)sin2x,
x-0

3.16.

77x* -1
1) lim—m——
) xl—»12x2—x+1

2 - -
) :lc1—>12x2—x—1

4 4+ 5x — 7x*
3 im — " .
) lim s

X—X

—In(x = 5)];
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4) lim 7x1°—11x+2_ 8 | 21x — 7x%> + 1
xX—00 (1+x)10 ~° x1—>r§o 5x5 + x — 3x2 '
5) 1 \/m—m_ 5) i x? —7x
Pl x2+5x—6 x—>7\/ﬂ_7
cosb5x —1 . X
6) lim—— 6) iy~ "2
x~>0tg 7x - sin3x x90cos2x — 1’
x+3
7) lim(6 — x)5% ; D i (ZX - 3)7.
x—5 00 2x )
8) w; 8) li_r}(l)x- tg3x - ctg? 5x;
x>-2  x% 4 2x x
) 2x+5 5x+1 . ZL
9) Hm, <2x - 3) ' g) Nm( =202
1.17. 1.18.
3 2 —
1) th 1) hmw;
x~325x2 — 3’ -1 (2x + 1) (x = 3)
x?—x—2 1 12
) i AT 2 (22
L e LY Ve e
Vx+7-3 _ A=3+3x-3
3) lim ; 3) lim—=;
2 4 ]
-2x°+x—6 xX—4 x—4
5x3 + 2x% +x 6x3 —7x+1
4) lim ——— 4) lim ——
) x—0o 9 4+ 15x — x3 ' ) 211—{23 4 —7x2 "’
9x3 + 2x% -3 20 + x + 5x*
R ) Jim —
6) 1 esinzx — 1 6) lim 2x? - sin 5x
#30 sin3x x-0 (1 — cos2 x) - sin 3x’
3x+1
7) xl—i>I-Poo 3x[In(2x + 7) — In 2x]; 7) Iim @x + i) ¥ ’
x—00 \3x +
arctg 2x In(1+ x)
8 _as et | 8) 1 )
) #3901 — cos 3x ) ]lcl_r}(l) exx —1"’
X
3x i 3+3x
9) lim(5 - 2x)2-%, 9) im, (4 +3x)3+3x.
pad
3.19. 3.20.
) x*+8x+9 1) ,m5x3+3x—2.
o T T2 =13+ 2x+2'
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7
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1)
2)
3)
4)
5)
6)
7)
8)

9)

I x3—3x -2
% —2x —x2’
9 — x?

m ———;

x->=-34/-3x — 3

i x2—16x7+2
Ao 5x3 —x—13°

(2x - D+ 1D - x)

i x — 8x3
sin 5x tg 8x
m-————-——
x-0 XxSin2x
 Bx—5\*
(253
x>0 \3x + 4

1—cos3x.

= .
x-0 arctg” 4x
x+7

lim(10 — 3x)x7-9,
x—3

3.21.
. 7x—1_
o x3-3x-2
L
. V3x+16—
S 5x
x—6x3—1
M 3e 2t 1
1—6x*
all—wox5+3x+x4'
. tg? 2x
}cli%3x-sin7x;
2x+3
lim (1+—) ;
X—00 X
—2x_1

lim ——;
x—0 X

1
lim(7 — 6x)sin(x-1),
x-1

2)

3)

4)

8)

9

1)
2)
3)
4)
5)

6)

8)

9)

i x3 — 4x?
M
x—>4x2 —3x—4’

) —Vx+11
lim 2—;
x—=7 x4 —49
i 2x3 —3x
X0 (X% — 6x + 2)2°
I 4x* +1
Foadhs 7x* —2x3 + 57x
I 1 —cos3x
x50 % - In(1 + 2x)’
3x 2x+1
im (57)
x>0 \3x + 1
e —1
lim — ;
x-0 sin 3x

lim(1 + 5 tg? 2x)ctex,
x—0

3.22.
lim(9 + 2x)*72;
x—2

) x?—25
xHPSx2+4x—5
C Txt+ax+1
agl—{go3+x+3x2;
8x? +4x+1
x—>005X3 4x+3
T+ 6x—7
lim—mm;
x=7 x—=7
sin9x - tgx

’

im -
x>0 5x-sin8x ’

3x 42 7x+1
i (555)
x-o \3x + 5

~ sin9x (1 — cos4x)
A (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+@+ 7x)
x—0 2x + x5+ 1
(1 +2x)? — (1 —5x)
x—>0 x2 — 2x
V2x + 8 —
im —;
x——2 x+ 2
_ (5x* +2x—3)%
lim

x>0 4x3 +x2+3x "’

I 3x2 —3x+2
Ao 2xZ + 27x + 4
. x3 -1

lim

x-1sin(x — 1);
In(1 + tg 3x)
Pl In(1 + sin 5x)

lim (2x + 1) - [In(3x + 5)
X—00

x-3
lim(4x — 7)x-2.
x—2

3.25.
Vv1+5x+2

e
¥—-x?—x+1
o x?—x—1’
 BxAT—4
llmz—;
x-3 x%—16

(2x+ 1)1 x
i X3 —12x+ 7'
) 2 —5x3
il—zgox‘*+3x—3x2+1;
cost—l.

lim —
x-0 sin?5x

—In 3x];
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3)
4)
5)

6)

3.24.

sin 2mx
1) lim——;
x->11— cosmx

2) lim
x—-3

( 1 6 _
x+3 x2-9

3) \/3x+2 \/E

4)

1+x-— 160x1°_
oyt

x%-ctg 7x

5)

6) lim

x—0

tg 8x

X
7) lim(3x — 5)x%-4;
xX-2

e4(x—2) -1

8) 1 .
) )1(111% arcsin(x — 2)’

Zx x+3
(Zx — 3>
3. 26.

o 4xt+1
}CI_I;I} sin(3x + 1);

. x?+3x
xllm3x2 tx—6
V2x +3 - \/_

- 5x
3x3+x%+3
;ll—mox —3x2 + 7x3’
1— 3x*
M7 3 v 2

g (B3x—1)

TRV

9)

lim

X—00

lim

x—0
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2)

3)

4)

5)

6)

7)

8)

9)

1)

2)

3)

5+x
liné(l + sin4x) x ;
X—

arcsin(3x — x?2)
;

im
x—0 arctg 2x
lim (Zx + 3>6x
x>0 \2x+ 1/

3.27.

i
xllg x+3

x3 + 4x? +3x
Foarods 32x2+x3—3x
=D+ 2)
lim ———;
X—>=2 ,/x+6_
lim 7x2—4x+3
i x3+2x+4"
o 3x34+2x2 47
o 11 — 2x + 4x3
li 3
im——————;
50 ot X L gin X’
* ctgye " sing

24 x\ >t
lim( ) ;
x>0 \6 + X

In(1+ 6x)

w0 3% —1
3x

lim(8 — 7x)x-1.
x-1
3.29.

x—1
lim ———"—;
x>-13 414+ x + x2
i 15x%2 —2x — 1
xl_rE 3x3 —x2

3
9 —x+ 7x3
lim

xootb x — 3x2 — 7x3’

V1—7x+x%2+5

7)

8)

9)

1)
2)
3)
4)
5)

6)

8)

9)

1)

2)

3)

1
lim(8 — 7x)sinnx ;
x—1

lim

x-0 e3% —1

- [In(5x2 — 1)

lim x?

X—00

3.28.

1 — cos5x

1

3x5+x+7

lim

) x?
lim

x>-2x24+x—2

x-14x6 4+ x3 + 7

+ 2x

’

Vx+9—

im ————
x~>-5x%2+4x —5

’

3x3 + 4x

lim T
X—00 X

6xZ+ 1’

—x?% 4+ 5x
xob 1 — x — 4x2’

lim

(arcsin 2x)?

im
x-0 1 —cos3x

’

2x-3

lim(1—7x) x ;
x—0

y sin 7x
*20In(1 + 9x)
2x—4

;ll—mo (Zx + 2)

3. 30.

5x% + 2x3

lim

x-1 3x+1

’

i x? -3
im ———;
xov3xt—x2 -6’

2x3
3x2+5’

lim
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X1 — x5 4 x 1—2x + 5x?
4 lim ————; 4) lim ——M—
x—w 97x3 41 x—o0 (1 —5x)(2 + x)
NI 7AZ-1 2%
5 lim———; 5 lim———;
x—0 x2 X4 x3 4x2
cos x — cos’ x 1—cos8x
6) lim—m78M—; 6) lim—0—eo———
) }cl—r>r(1) 4x-sin7x ' ) 250 7x - sin9x '
1 1
7) lim (6x — 5)sinmx ; 7) lim(1 + sin 7x)te4x;
x— x—0
sin 200
8) lim——— Vx 8) Hmarctg—(xZ);
x~0 arctg 5\/_ x>2 x2 —4x + 4
2
7 4+ %2\ 20249\ !
9 i 9) jim (227
) 915?0( X2 ) ' ) Lm<2x2+11> '

NuauBuayanbHbIe 3a1aHUS N0 TeMaM:
«HcceaenoBanue pyHkuuii M nocrpoenue rpadpuxos. ®yHKIMH MHOTHX
nepeMeHHbIX.)»

3ananue 1. Haittn HanGopiee 1 HaMMEHbIee 3HAYCHNE (PYHKIIMN HA OTPE3Ke.

11 y = e [1;3]. 1.2.y = (x5 —8)/x*,[-3; —1]. 1.3.y = xlnx, [e~2; 1].
14.y = (e + e~ *,[-1; 2]. 1.5.y = (Inx)/x, [1; 4]. 1.6. y = xe*,[—2;0].

17. y=In(x?-2x+2),[0;3]. 18.y=Q2x—1)/(x—1)?%, [-1/2;0].
1.9.y =Vx —x3,[1;2]. 1.10. y = 108x — x*, [—1; 4]. 1.11. y = ¥~ [ 3;3].
112, y=x*/4—6x3+7, [16;20]. 113.y=x3/(x?—-x+1),[-1; 1].
1.14. y = x5 — 5x* + 5x3 + 1, [-1;2]. 1.15. y = v/3/2 + cosx, [0; 7r/2].
1.16.y = x% +16/x — 16, [1;4]. 117y = ,/sz(x— , [—2;4].

118, y = —2*19 " 1_q; 7]. 119.y =3 —x— [ 1; 2].

x2+2x+2" (x +2)2'

120y = x2 — 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 = (x° —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].

3aganue 2. PemmTh 3a1a4y:
2.1. CocTaBuTh ypaBHEHHUE KacaTelbHOM K rpaduky Gpynkuun y = (x3 +1)/3 B
TOYKE €ro MepeceUeHust ¢ 0Cho abciuce.
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2.2. Haiitu TOYKH, B KOTOPBIX KacaTelbHbIE, IPOBEICHHbIE K TPadUKy (YHKIMH
y = x(x — 4)3, napannensusl ocu abcLucc.

(x—4)
(x-2)

2.3. Tloka3ath, 4TO KacaTelbHbIe, TIPOBE/ICHHbIE K TpaduKy QyHKIUH Y =

B TOYKAX €ro IePeCceYeHUs C OCSIMH KOOPIUHAT, MapajuieIbHbL.

2.4. TloxasaTk, uTo Ha rpaduke GyHkimu y = x5 + x2 + x + 1 HEeT Touek, B KOTOPBIX
KacaTebHbIE MapaljieIbHbI OCH a0CIIHCC.

2.5. Haiitu TOuYKM, B KOTOpPBIX KacaTenbHble K kpuBoil vy = (1/3)x3+x +1
mapaneabHbl IpsMoit y = 2x — 1.

2. 6. B kaKkux Toukax kacatenbHas K rpaguky gpynkmun f(x) = (1/3)x3 —

(5/2)x%+ 7x — 4 obpasyer c ocbto 0x yrom 45°?

2.7. Tlox kakum yrioM K ocu Ox HakJIOHEHa KacaTellbHasl, IPOBECHHAs K KpUBOM

y = 2x3 — x B TouKe ee nepeceueHus ¢ oceio 0y?

2.8. ITox xakum yriiom k ocu Ox HakJIOHEHa KacaTellbHasl, IPOBEIeHHAs K KpUBON
y=x3—x%—7x+ 6 B Touke My(2; —4)?

2.9. UsBectHO, uto mipsimasi Yy = —(3/4)x — 3/32 sBusieTcst KacaTteNbHOM K JIMHUH,
3ajanHol ypasHennem y = 0,5x* — x. HaiiTi KOOpMHATBI TOUKH KacaHMs.

2.10. CocTaBuTh ypaBHEHHE KacaTellbHol k rpaduky GyHkuuu y = x’e™* B Touke ¢
abcuccoif x = 1.

2.11. CocTaBUTh ypaBHEHHE KacaTelbHbIX K KpUBBIM Y = 2x2 — 5y = x> — 3x + 5,
MIPOXOAAIINX YePe3 TOUKH MIEPECEUCHHS 3TUX KPUBBIX.

2.12. HaiiTi yrou1, KOTopsIii 00pa3yeT ¢ OChIO OpIMHAT KacaTelbHas K KpUBOH
y =(2/3)x5 — (1/9)x3 , nmpoBeeHHas B Touke ¢ abcmuccoi x = 1.
2. 13. CocTaBuTh ypaBHEHHE KacaTelbHbIX K KpUBOH y = x2 — 4x + 3, MpOXOAIINX
yepes Touky M (2, —5). Cuenarh yeprex.
2.14. CocTaBHUTh ypaBHCHHE KacaTeNbHON K rpaduKy QyHKINT
y=In(2e —x) +5 B TOUKE C abcumccoit x = e.
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2.15. CocraBuTh ypaBHEHHE KacaTelbHOM K rpaduky Qpyukiwn f(x) = 2 — 4x —
3x? B TOUKE C abCIUCCON X = —2.

2.16. B xakux TOYKax yrioBoi K0d(h(HUIIMEHT KacaTeIbHOH K TpapuKy QyHKIIH

y = 2x3 —2x% + x — 1 pasen 3?

2.17. B xakux Toukax KacaTelbHas K rpaduky Gyakuuun y = (x + 2)/(x — 2)
obpasyer ¢ ockto 0x yrom 135°.

2.18. TlokasaThb, 4TO KacaTelbHbIE, IIPOBEJICHHbIC K TPAdUKY QYHKIUH

y = (x —4)/(x — 2) B TOUKax ee MepeceYeHus ¢ OCIAMU KOOPJUHAT, MapaijiebHbI
MEXIY CO0Oil.

2.19. Hamucats ypaBHEHHE KacaTelbHON K rpaduky oyukimmm ¥y = (x + 9)/(x + 5),
NpOXOJsIIIeil Yepe3 Hauaso KOOpAHHAT.

2.20. Ha muauu y = 1/(1 + x?2) maiitu Touky, B KOTOpOil KacaTenbHas mapasieabHa
ocH abcmuce.

2.21. Haiitu ypaBHenue kacaTenbHoll K nunauu x2(x +y) = a?(x —y) B nayane
KOOpJUHAT.

2.22. B Kakux TOYKaX JIMHUM y = X° 4+ x — 3 KacareibHas K Heill mapasiesbHa
npsMoit y = 4x — 1?

2.23. CocTaBuTh ypaBHEHHsI KacaTeNbHBIX K JUHMH Yy = X — 1/x B Toukax ee
MIEPECCUCHHUS C OCBIO abcITicC.
2.24. CocTaBuTh ypaBHEHHE KacaTeNbHOW K JuHMH Yy = x° 4 3x% — 5,

HEepIEeHIUKYJIAPHON K npsiMoit 2x — 6y +1 = 0.

2.25. Xoppa napabosisl y = x% — 2x + 5 coeauHseT Touku ¢ abeuuccamu x; = 1,
x, = 3. CocTaBUTh ypaBHEHUE KacaTeIbHON K apadolie, mapauieIbHOM X0op/ie.
(x=4)
(x—2)

2.26. Iloka3ars, 4To KacaTesbHbIC, IPOBE/ICHHBIC K rpaduKy QyHKIMN y =

B TOYKAX €ro IMEePeceYeHus] C OCAMH KOOPIUHAT, apajlieIbHbI.
2.27. Haiitu ToukM, B KOTOphIX KacaTenbHble Kk kpuoil y = (1/3)x3+x+1
napajuleabHbl OPIMON y = 2x — 7.

2.28. Tlox xakum yriom k ocu Ox HaKJIOHEHA KacaTeJbHasl, IPOBEAECHHAsA K KPUBOM
y = x3 — x% — 7x + 4 B TOuKe M,(2; —6)?

2.29. UsBecTHO, uro ipsimast ¥ = —(3/4)x — 3/32 sBisieTcs KacaTeabHOM K JIMHWH,
3aanHoi ypasHenreMm y = 0,5x* — x. HaiiTh KOOpMHATBI TOUKH KacaHMsl.

2.30. CocraBuTh ypaBHEHHE KacatelbHOW K rpaduky ¢yHkumu y = In(2e —x) B
TOYKE ¢ a0CIHCCON X = e.

3ananue 3. [IpoBecTH MoJIHOE UCCIIEIOBAHNE JAHHBIX (QYHKIIMN U TIOCTPOUTD UX
rpaduKH.



3.1

3.2.
3.3.

3.4.

3.5.
3.6.
3.7.

3.8.

39. Dy =524 2) y=—(2x+1)e®D; 3) y = YxZ(x— 502

Z _ eZ— _ 3 2 _ 2
3.10. 1)y = —(x G 2) y=— 3) y =Y —-2x—-3)2
311 1)y = (1 +;) . 2 y= zm"T‘1 +1; 3) y=32(x+7)2
312. 1)y =2 2)y=eVE:  3) y=3(x—D2(x + 62
3.13. 1)y—iz+3, 2)y—x+ln—x 3) y = Yx2(8x + 24)2.
314.1)y = = 2) y= “‘Tj 3) y =3/(8x — 16)2(x + 2)2.
315. )y = x2_1_1§ 2) y=x—In(1+x2); 3)y=3(x-12-Vxz
3.16. 1)y=3x:—3+1; )y =x3e*/2;,  3) y=3x2(x + 6)2.
317. )y = 3:2; 2) y= —ln“—x 3) y=Y(x—4)2(x + 2)2.
3.18. 1)y = (xj’;)z; 2) y=in(x>+1); 3)y=3Gx—1D2-3Cx+2)
319.1)y = (1—=2x3)/x% 2) y = (x — De**1;3) y = {/(x? + 4x — 5)2.
320 1)y=5—— 2 y=(e¥+1)/e% 3)y=3r’x-3)2

2

32L.)y =— (xx?) ;2 y=xin(x—1); 3)y= i/(x —2)2 - i/(x —3)2.
3.22.1)y = x3x_232; 2) y=xin’x; 3) y=3(x+2)%(x—5)2
323y = ;‘z—:; 2) y =xe'*; 3) y=13/(27x —54)2(x + 7)2.
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Dy=22% 2) y=(x+3)e20D; 3) y=3/2-00?—4x + D).
1)y = "2"‘1“; 2) y=3In—~1; 3)y=-YB+0)E?+6x+6).
1) y—m 2) y=(x—2)e%% 3) y=YQ+x)(x? +4x +1).
D=2 2 y= a3t 43 5 y= AT O T =D
+3 x+4
12x | _e?ltn) _ 3
l)y:m, Z)y_Z(x—-I-l)7 3)y—\/(x—1)(x2—4x—2).
4-x3, _ x—2 3
Dy=="3 2)y=0B-xe"?%3) y=(x-3)x?—6x +6).

2_

Dy="5m Dy=igntl 9 y=30 a3
3 z(x 1)

Ny =27 D y=t7 3 y=YPE+2”
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3241)y= %; 2) y=In(x?—-2x+6); 3)y=3/(x—5)2—3/(x+ 7).

3.25. 1)y— 2) y=(x—1De***?2; 3) y=Ylx=7&2-7x+7)

2
1)2’

3.26. 1)y = (1 + ;)2; 2) y =x—In?x; 3)y=3(8x—16)? -/ (x —2)2.

327.1)y =25, 2) y=n(4—x2); 3)y=>3Cc+2)2 -3 +3)"
3.28.1)y %, 2) y=eV®; y=73/(x+3)(x2 — 12x + 36)
3.29. 1)y—ﬂ 2) y=In(x*-5x+6); 3) y =3 (x? — 7x + 12)2.
330. )y = m; 2) y=3(e*—1)/e*; 3) y=3/(x* — 13x + 30)2,

3ananue 4. Jlokazats, uto QyHKIMsA Z = f (X, V) yAOBICTBOPACT YKA3aHHOMY
YPaBHEHHIO.

2 2 2
41, z=x-Ty+x)?-2x% ; y-ﬂ-#2(x+y)~£+2(2x+y)-g=0.
ox? Ox Oy Gyz

2 2
4.2. z=x-cos(x+2)); oz o E+3 =0.
ox Ox Oy ay
Xy x 0%z yﬁzz 0%z 2:2_,2 282 2
43.z=242; =S +=—+2- =0. 44, =" ; y —2——2—(4 xy)° oz =
yox oy at ox ox oy o’ oy
2 2 2
4.5, z=3x2y—2y2+y—2; g~a—zzfy-—zz:0. 4.6. z=xysin(xy); x2. 6—2 yz-a—jzo.
3 ox oy ox oy
2 2 2
2 2 . 0°z 0°z 0°z
47, coxyin? (x+y).[672_y -2 22
0%z 9%z 2 2 0%z 8%z
48, -1 . CZ 02 (2. 49. z=32y-224y-2; 2.92_,02 g
e ayz() FEdymatrya 3 yayz

1 0%z 1 &% o’z
2 2 2+2'6xay=
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2 2
- y). y 0z o’z o’z
4.11. z_arctg(y), 2.2 % T2
ox ay Xy
4.12 2 52 . 2 02, 2
Az z=x-Ty+x)y"-2xy ; 0.
oy
2 2 2 2 2 2
413.z=x-coser2y); 202 02 g 0404, 2o X Y K022 0, 0
ox° 0xdy oy y x "y oxt x oy Ox Oy
2 2
415 =27 2.%_§_(4x}/)2‘2=2z.
X
2 ~2 2
416, cmysin); @022 S50 417, L, D2.0% o
ox oy x% 42 oS oy

2, 52, 2

0%z

L% 1 9%, _
292 axdy

419, z=h(w+l) ; 5t

y2 ox?

e[V B
4.20. z—arctg(y), ?¥+?ay72_2'6xay'

2 2 2
421, z=x-Ty+xy*-2x°y; y-ﬂ+2(x+y)~£+2(2x+y)-£:0.
ax? Ox oy 8y2

0%z 8%z 622

4.22. z=x-cos(x+2y); — = 5 +3z=0.
( ») axz Gx@y 5y
423 ._x,v. xdz .y, Pz o
23, z==+=—; — ot te =Y
y o x y ot x 9 Oxdy
424 z:ez)cz—yz; yZ Z j 0 z (4xy)2 z=2z.
] 9%z _ 0%z
4.25.  z=xsin(2x + 3y); axdy _ dyox
0z 0z
_ 2 2y — P
4.26. z=In(x%+xy+y?); X +y6y 2.

Y.Lz 0
4.27. z=xy+zxex , xax+yay—xy+z.

92z 9%z
4.28. z=(y+x)cos(x —3y); oxdy - ayox 0
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0z 0z
_ 3 3 - xE = =
4.29.  z=In(x3+1,5xy +y%) + cos3; X0 + yay 3.

2
4.30. z=3y%x—2x%+x+5m; ET—x—Z

3ananue 5. Jlana pyukius z = f(x,y) 1 TO9kd My ¥ M;. Beraucouts Az u dz

IIPU TIepexo/ie U3 TOYKH M, B TOUKY M, (OTBETHI OKPYIJIUTH JIO THICAYHBIX).

2
5.1. z=2x2-3xy? ; My(L1); M;(1,02;097). 5.2. z=X7+%; M4 (0,5;0,25); M,(0,45;0,27) .

5.3. z=x%y—2xy? +6x—4y+2 ; Mo(L—1) ; M,(0,98;—0,97).
5.4. 7=x3—4xy—2y? —4x—5y ; My(2,-1); M;(194;-1,07).
5.5. z=5x2—2xy2 7y +4 ; Mo(L-2); M;(1,06;-2,04).

5.6. z=4x2—3xy+8x+9y—l; Mo(2;-3) ; My(2,03;-3,06) .

5.7. z=2x2 —4xy—-3y? +7x—y; Mq(2;-1) ; M;(1,96;-107).

2

58.2=X2Y_; My(-2:2); My(-2.04,203).  5.9. 2=2x2-3xy*; My(L1); M(102;0,97).
X+y

5.10. z=7x%—y? +2xy+4x+2y ; My(-1—2); M;(-0,98,—191).

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

2 2
5.12. z=X7+%; Mo(05:0.25); M;(0,45:0,27). 5.13. 2=X"; M(-2:2); My(-204:2,09).
X+Y

5.14. z=x?y—2xy? +6x—4y+2; Mo(L—1) ; M;(0,98;-097).
5.15. z=x3—4xy—2y? —4x-5y ; My(2;,-1) ; M(1,94;-107).
5.16. z=5x*—2xy? =7y +4 ; My(L;-2); M;(1,06;—2,04).

5.17. 7=4x%—3xy+8x+9y—1; My(2,-3); M;(2,03;—3,06).
5.18. z=2x%—4xy—3y2+7x—y; My(2;-1); M;(1,96;-1,07).
5.19. z=7x% —y? 4 2xy+4x+2y ; Mo(-1-2) ; M;(—0,98;-1,91).

5.20. z=4x—-3y+xy?—2x%; Mo(2;3) ; M;(2,03;2,96).
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2
5.21. z=2x%-3xy? ; My(L1); M;(1,02;0,97). 5.22. Z:X7+%; M,(0,5;0,25); M,(0,45;0,27).

5.23.  z=x?y—2xy? +6x—-4y+2 ; Mg(L-1); M;(0,98;,—-0,97).
5.24. 7=x3—4xy—2y?—4x—5y; My(2;-1); M;(1,94;-1,07).
5.25. z=5x3-3xy?+xy; My(1;1); M,.(1,03;0,98).

5.26. z=x3-3x%y+45xy% My(=1;2); M;(—1,03;1,99).

5.27. z=7x%+3y*x+2xy* —xy; My(1;-2); M;(0,98;—1,96).
528. z= g + xy — g; My(0,5;—2); M,(0,47;—1,98).

5.29. z=5x2-3y3x+2xy%+3xy; Mo(1;—1); M;(1,04;—0,97).

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

BTOPOW CEMECTP
UnauBuaya bHbIE 32aHUS N0 TEMaM:
«OnpenejiéHHBII HHTErPaJI U ero NPUJIOKEHUs»

B 3ajanusix 1-5 BBIUMCINTG HHTETPAIBI, TPUMEHUB B 1-4— METO/ NOACTAHOBKY, B
5 — METO/ UHTETPHPOBAHUS IO YACTSIM.

B sananusx 6-9, 9 onpenemuts 1 06BACHATH, KaKHe 3 HHTETPAJIOB ABIAIOTCA
HecoOCTBEeHHBIMHU. McciienoBaTh Ha CXOAMMOCTh HECOOCTBEHHbBIE HHTErpalibl. B
ClTy4ae CXOANMOCTH BBIYHCINTD HHTETPAIL.

B 3amanmsx 10-13 Haiity miomans GUIrypsl, OrpaHIYCHHON YKa3aHHBIMH
muHuSME (B 3amarusax 10, 11 TMHAW 3a1aHbBI B IEKAPTOBOM CUCTEME KOOP/IMHAT, B
3agaHue 12 — B MOJSIPHBIX KOOPAWHATAX, B 3a/1aHne 13 JIMHUK 3a/1aHbI
apaMeTPHYECKUMH ypaBHEeHHAMH). CaenaTs 4epTeku Uryp.

B 3apanue 14 BbIUMCIUTD JUIMHY IyTd KPUBOH, 3alaHHON YpaBHEHUSIMU B
MOJISIPHBIX KoopauHatax. CrenaTs uepTex KpUBOi

B 3amanne 15 Beraucanth 00bEM Tea BpalleHus, TIOJTYIeHHOTO BpaIlleHuEM
¢urypsl G BOKpYT yKa3aHHOH ocu koopanHat. Caenars yepTexu Gurypsl G u tena
BpaIICHHUS.

B 3amanue 16 BBIYMCINTSH TUIOIAAH TOBEPXHOCTH, 00Opa30BaHHOH BpaIIEHUEM
JIyT'H KpUBO# L BOKpYT ykazaHHOI ocu. CenaTh uepTexku KpuBoi L u Tena
BpAIEHHUS.

Bce BBIUnCIEHNS TPOBECTH ¢ TOYHOCTHIO 10 IBYX 3HAKOB ITOCTIE 3aMsATOI.

Bapuanr 1
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l.j(Sx—Z)Adx. 2.Tsin3xdx. 3. szcos(xz)dx. 4.I}262X’ldx. 5.j(x+1)|nxdx.
1

0 0 0 0

dx . Q.Te"‘dx. 9foSinxdx.
1 0 0

N

d ¢ odx ‘
6.[ . 7.! — 8..1[

10.y=x*+1, x+y=3. 11 y*=4x, x=4. 12. r = 3,/cos30.

13. x = 4V2cos3t, y = 24/2sint, x =2, (x =2). 14. r = 3e3¢/4, —%S(psg
15.G: y=2—-x%/2, x+y=2, 0y. 16. L: y=x3/8 (-2<x<2),0x.
BapuanT 2
dx © dx 2 dx
1.| e dx 2 —. 4 5. x°sin xdx.
-[ '([4x+2 J.xlnx '[m j
+o0 1 2 dx
6.fcar T[] B[E o & [
0 oVX 2 x 2 X+2 x(Inx)?

10.y:(x+1)2, y=1-x. y=0. 11. y=x°, y:\/;. 12.r = 4cos3¢, r =2 (r =2 2) 13.

x = 3cost, y = 2sint, x =2, x = 2. 14, r = 2e*¢/3, —gs 7 Sg.
15.G: y=x—x2, y =0, Ox. 16. r = 2c0s2¢, nonspuas ocb.
Bapuant 3

1}L Zj(xz—2x+3)dx 3}"”1" j'” ~ . 5jx2edx
Bl+ax® STt '

6T J- xdx 81_/'.4 xdx 9]5 C e F T
5+9x%° \/ '0 \/]__xz Oxe x2(1+x)

1

10.y:(x+1)2, x+y=1 1L y=x° x=2, y=0. 12.r = 2c0s2¢.
13. x =4(t —sint), y=4(1—cost), y=4, 0<x<8m, y=4.

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

Bapuant 4

1/4

1IJ_

6 1/2 5 27
2[Vi—2dr. 3. [ L2 o 4fe vax. 5] ¥ cosar.
5 v 1+4x 5 -



32

Inx
—dx.
X

2 1 0 xdx
7.Ix|nxdx. 8.J.x|nxdx. 9..[—. g
1 ° cx+1

N—38

o]t

'1 B+x
10.y=x", y=3-2x. 11 y=2x—x", x=2-x 12.7 =+3cosp, r = sing, 0<p <Z.
13. x = 16cos3t, y = 2sin®t, x =2, (x = 2). 14, r = 5e59/12 —254052.

2
15.G: x=3—-y2% x=0, 0y. 16. L: y =x?/4 , oTceyeHHas NPAMOH y = %,Oy.

Bapuant 5
1.J . Zj Xk . 3. J' cos® xsin xdx. 4J'e3x dx. SIarctgxdx
%+/25+3x 2 (1-x%) X

Marctgxdx Y dx T xidx T dx
6'!- 1+x° [7 8'[7 9'2[ 2)4' £ 7J;x2+2x+5'

10.y=2x—-x% y=-x. 11. y=1-x% y=2+x% x=0, x=1.12.7 =+/3cos4e.
13. x = 2cost, y = 6sint, y =3, y = 3. 14. r = 6e12¢/3, —§s<ps§.
15.G: Vx+ [y =3, x =0,y =0, Ox. 16. L: 2y =x3/3 (0 <x <3),0y.

BapuanT 6

2 4 L L3 4 .
1-.1[ 2xi1' 2'-([2 d. 3'.([)6 )ft' 4.'2[x|nx' 5-£X2C05xdx.

Todx b dx + o odx dx K i
6. .7 8. .o .9 [(x+3)e¥dx
-[3+2x -! '2[ x 1 ‘[\3/2—)( }[
10.y* =2x+1, x—y-1=0, x=0. 11. y=—x"+5x-6, y=0. 13.7 = 3sin3e.
13.x =2(t —sint), y=2(1—cost), y=3, 0<x<4m y=>3.
14. r = 3e3¢/4, 0S<p§§. 15.G: y® =x?%, y =1, Ox.

16. L: y = Vx, oTceuennas npsimoii y = x, Ox.

Bapuanr 7

zl2 72 zl2

1'12;:1;' 2.'!..sin5xdx. 3.! xsin(x?) . 4ijde sj x* +1)sin xd.

T dx L od :od 2 xdx £ 2x+3
6.[— | xl. 9.! = .ijszizxwdx
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2 2 2
10. y=2x—x"+3, y=x"—-4x+3. 11 y=(x-1), x=0, y=0.
12. 7 = 2cosp, r = 2v/3sing, 0 < @ < g 13. x = 6cost, y = 2sint, y =+/3, y = /3.
2 2
14 r=4e* 0<9<7 15.G: -+2-=1, 0y
16. L: x = 2(t —sint), y =2(1 —cost), 0<t <2m, Ox.

Bapuanrt 8§

1
5._[ X - arctgxdx
0

0 arctg3x

T dx 2 dx o dx 2 x e
s.lx = 7.!(2 . 8.!(2 . 9.! dx.9*.J

> dx
o 1+9x

10.y=x*+1, y=x+1. 11. y=x>, y=x% 12.r = 6sin3¢, r =3 (r = 3).
13. x = 16cos3t, y = sindt, x = 63, (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.

Bapwuanr 9
1.”fcos2 xdx. 2@ 4;”‘71. 3]"‘;"dx 4.@ \/ji_z' 5_1”xzsinxdx,
+0 x? 2 dx dx - dx
lee 2 dx. '-[x3—5x2' fxs 2 9_([(“_2)3 g ‘IxcosBxdx

10.y=x" y=x 11 y=(x-1)°, y=1 12.r =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, (0 < tsg) Oy.
16. L: x =y3/3 (-3 <x <3),0y.

Bapuant 10
T 4 " x tox+l
1.!(4x—5) d. 2.2[smadx. 3.{m . 4j\/ 2 d. 5}/2)( €0s xd.
T ©dx tdx R T xdx
RN L N el e

10.y=x—x*+2, y=x*-3x+2. 11. y*=2x, x=2. 12.7 = cosp, r = 2c0sQ.
13. x = 8V2cos3t, y =+2sin®t, x =4, (x=4). 14. r =12e2%/5, 0 < ¢ < g
15.G: x =y2, y=x2,0y. 16. L: y=x3/3 (-1<x<1),0x.
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BapuanT 11

dx 2 B3 arctgx F
3. sin*xcosxdr. 4 [ T—Srdr. 5[x*Inxdx.
° o l+x 1

1.j.e’3*dx. Z.j.
0

1 (5x-1)

Tdx tod ¢ od T I
6.!; 7.! x)il. 8! x)il. 9.!xe'dx. ﬁ!xe%lx.

10.y=x-x*+2, y=0. 11 y=x% =x=2, y=0. 12. r=1++2cosg.
13. x = 2v/2cost, y = 3v/2sint, y =3, y = 3. 14. r = 1 —sing, —%S(psg.
15.G: (x—1)3=y?% x=2, Ox. 16.L: x =cost, y =1+ sint, Ox.

Bapuant 12
1/3 6 1 3 zl6 T
l.f dx . Z.I\/x—de. 3.-[ i d’; 4.J " cos xdx . 5..[ x?sin xdx.
0 1—3x2 2 0 1+x 0 zl2

. 2 L S dx T xdx
6.J1‘ . 7.'[|nxdx. 8.£|nxdx. 9l£(x+3)4. qk:l;m

10.y=x—x*+2, y=—x. 11 y=2x-x°, y=2-x. 12.r = 3sing, r = sine.
13. x = 6(t —sint), y=6(1—cost), y=9, 0<x<12m, y=09.

14. r = 2(1 — cosy), —TrSgoS—g. 15.G: x = 1—y2,y=\/§x,y=0, Ox.

16.L: x% =4+ y, orcekaemas npsamoii y = 2, 0y.

Bapuanr 13
1.”.(|:.3tgxdx. z.i ngisx' 3j '”’;dx. 4.szin(x2)dx. 5.I(x2+2)e-*dx.

6.TM. 7.]1@4. 8.}% 9.T d ng dx
0 b b o X 2

1+x? X X

xZ
3
12. 7 = 2cos@, r = 5cos@. 13. x = 32cos3t, y =sin®t, x =4, (x = 4).

14. r = 3(1 + sing), —%S(p <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.

10.y=—, y=4—§x2. ll.y=1—x2, y=2+x2, x=0, x=1.



35

Bapuant 14
[dx r dx arcc03x
1. 2 ) !
'!.Zx—l }[x2+4x+5 3 ! - dx J\/ 2 dx. 5Iarctgxdx

2

6'T dx 7j dv 8-} de. Q.Tlnxdx. g T xdx
12 o( 2

x+3 _x—l)z (x—l) 5 X o X +4
10. _4—% 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—-singp), 0< ¢ < g.

15.G: y=e?, x=0, y=0, x =1, Ox. 16. L: x = cos3t, y = sin3t, Ox.

Bapwuant 15
& dx 1 Inx zl2 ,
1. f sin= dx 2| c 3 x(x +1 dx. 4[ dx. 5. | x* cos xdx.
—xl2 . xInx 0 0
+o0 1 3 0 o0
J 7J- dx . 8-J dx . 9.J- dx ¢ J- .
1 +4x+9 o Yx—1 > Ux-1 12x+3 gx% —6x+5

10.y=x% x=0, y=1 1L y=(x-1)°, y=0, x=0. 12.7 = 1+ 2cosg.
13. x =6(t —sint), y=6(1—cost), y=6, 0<x<12m, y =>6.
14. r = 5(1 — cosg), —§S<p50. 15. G: 4x = y?, 4y = x?%, Ox.

16. r = ./cos2¢, nonspHas OCh.

Bapuanrt 16
i * dx 2 arcsin x t ¢
1. 2 xdx. 2. . 3. dx. 4. —3dx. 5.|(x*+3)e"dx
_([cos x '([x\ll—(lnx)z JJl . _!\/x .([(x +3)e

+o0 X 1 -1 © -1
- dx dx arctgxdx dx
6.[xe zax. 7. .8 .o O
'('; J ? _5x? '[ x* —5x° '[ 1+x° X
10. y = x* -1, y=%x,x20 11. y:(xfl)z, yv=1l = 12.r =1/2 +cose.

13. x = 8cos3t, y = 4sin3t, x =33, (x > 3\/?) 14. r = 6(1 + sing), —ZE <¢p<0.
15. G: x = 3cost, y = 5sint, 0y. 16.L: y? =4 + x, oTcekaemas psamoit x = 2, Ox.
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Bapuant 17
7l2 -zl In3 10
L[ sin?xdv 2. [ < cos'xdr o e 10—x
0 22 Nsinx n2€

9.

3

G-T xdx 7J3- xdx
2

(xzfl)Z. .z \/xz—l '[\/

xdx } dx g Txcoszxdx.
0 b

10. y—2, y=0,x=1Lx=3. 11 y=x*-2x+1, x+y=L1

12. r = \/fcos((p —g), r= cos<p,—% <@ Sg. 13. x = 9cost, y = 4sint, y=2, y = 2.
14. r =7(1 — sing), —ES @< %- 15.G: 27x = y?, y = x%, Oy.
16. L: y? = 2 x, orcexaemas npsamoii 2x = 3, Ox.

BapmanT 18

Na dx 2 . 1x2dx 1 1 ,
1.!172. 2.{(); —~3x+1)dx. 3'£1+x6' 4.:[x/x+3dx. 5._([In(l+x )dx.

+9x
Gm xdx 81/5 xdx T odx ot 4T7x-1
.[4 I J. 2 J. _6 I _ 2
+x° o \V1-x o V1—x X S (x-D(x+1)
lO.y2=x, x=1 x=4. 11. y=1—x2, y=x2+2,x=0, x=1.

12. 7 = v2cos(¢p — %), r =2sin(p — g), g <¢p< %n.

13. x = 10(t — sint), y = 10(1 — cost), y =15, 0 < x < 20w, y > 15.
14. r =8(1—cosp), —> <@ <0. 15.G: 4x =3y% x =3, Oy.

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

Bapuant 19
3 x 2 dx 1 foxd Tk .
l.'[3x—5' Z.J.x2+6x—1' 3'_[ arifx)zc 3 .J;xlnzx 5-.([(x2 +2)Cosxdx.

T d 2 g todx [_dv i
6.! . 7_([( )2' 8.:[( ’ g-! gk !5x2+4x+3

Jx-1

1O.y:2x*x2, y:x274x. 11. y:x3 \/— 2. r:l-l—\/is]_n(p
13. x = 2v2cos3t, y =+/2sin3t, x =1, (le). 14. r = 2, 0S<p$%.
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15.G: y = 4x —x%, y =0, Ox. 16. 1% = 9cos2¢, nonspHas ochb.

Bapuant 20

l-T‘Siandt. 2]3% 3 -[ il xdx 4'.‘%de' S'TXZCOSde'
0 ¢ ) ’

\1-x?
+0 4 QT dx

dx
6-[x +2x+5 IJ_ 8.'1.\/3X—2. X +3

J arctgx dx.

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=2V3, y=>2V3. 14 r=2¢p, 0<¢ < g.
15. G: v = 3(1 + cos¢), nonapHas ock. 16. 1 = 6sing, nonspHas ock.

Bapmuanr 21
L[ 2 a6 3 2(x*-1)'d 4 5J§ - arctexd
‘!. x—1)3. .,,7'-13 gBx. ._([x X X. ._([ i .I[x arctgxdx.

: o odx t o dx 1 T
ijlnx 7'{(3—);)2' 8.!(3 .9 ax. o b[xe dx.

10.y=2x, y=x, x=1 x=2. 11. yz(xfl)z, y=0, x=0.
12. r=\/fcos(<p—%), r=sing, 0 ¢ S%ﬂ
B.x=({t—-sint), y=(1—cost), y=1, 0<x<2m, y=>114.r =20, OS(pSl—sz.

15. G: x = 5sin®t, y = 5cos3t, Oy.
16.L: x =7(t —sint), y =7(1 —cost), 0<t <2m, Ox.

Bapuant 22
zl4 e dx 1 xzdx 3 1 z )
1. | cos®2xdx. 2. 3. .4 dx.  5.| x?sin xdx.
'o[ 1 x\/l In?x .0[)63_7 '([\/)H—l 'r[
T dx T odx T odx
6. [ xedx. 9. g .
‘!.xe J;x - '[x ~5x’ '£4+x '!-x\/m

10.y=sinx, y=0, 0<x<z 11 y:(xfl)z, y=1. 12.7 = 8cosp, r = 4cosq.
13. x =8cos3t, y=8sin®, x=1, (x=1). 14 r=2¢, 0<¢ < %
15.G: 1= g +y2, x =0, Ox. 16. 7 = 2sin2¢, noNsApHAs OCb.
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Bapuant 23
1 zl2 72 In2 2
1[(3x-2)'dr. 2. [sinsxdv. 3. [ xcos(x’)dx. 4.[(e'~1)dv. 5[(x+2)Inxdx.
0 0 0 0 1

G.T@. 7.} A 8.} d Q.Te’z‘h’x. g T d
2 0

) i ) xInxIn?inx’

N

=
w

10.y=x*+1, x+y=2. 11. y’=4x, x=1. 12.r =+/3cosdy, r = cosiy.

13.x =V2cost, y = 4\2sint, y =4, y > 4. 14. r = 4¢, 0S<p£%.

15.6: x*=(y—-1)%, x=0,y=0, Ox. 16. r= %cosqo, HONSAPHAS OCh.
Bapuant 24

1.Ie3*'dx. 2.} de 3j e 4.}
0

dx i )
5. 1)sin xdx.
5 4x+1 ° xInx 1 V3+4x ;[(x+ ) e

T 2 tdx S dx T odx

6.[ eZdx. 7. il g:

b[e * -[ x -([\/_ J‘3x+3 ‘([ 4+ x

10.y=(x+2)", y=1-x. y=0 11. y=x°, y=+x. 12. r = sin6g.

13.x =8(t —sint), y =8(1—cost), y=12, 0 <x < 16m, y=>12.
14.r=3p, 0<@<3 15.G:xy =4, 2x+y =6, Ox.
16. L: x = 3cos3t, y = 3sin’t, Ox.

Bapuant 25
1 2 5 2
J' b 5 Z.J(x2 —3x+2)dx. j Zde J dx. 5.sze"dx.
5 1+3x 1 1+x 2 1
GT dx 7j~ xdx 81j2 xdx 9 Ixe o J- xdx
Ve NiTe Sl 11+
10.y:(x+2)2, x+y=1 11. y=x* x=3, y=0. 12.7 = cosg + sing.

13. x = 24cos’t, y =2sin’t, x=9V3, (x =29V3). 14 r=5¢, 0<¢p < 1?2
15.G: y=2—x2, y=x2, Ox. 16.L: x = 2cost, y =3+ 2sint, Ox.

Bapuant 26

1/3

t Y2 arctg2x xdx i
Z[JxTux 3j dx. 4j 5.jx2condx.

1. . : - .4,
I«/ > o 1+4x° sxi—2
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+o0 dx 2 1 0 dx © B

6. . TfxInxdx. 8f[xInxdx. 9.[-L. & [xedx
| l oz 7

10.y=x°, y=3-2x. 11. y=2x—x*, y=2-x. 12.7 = cosp — sing

13.x = 3cost, y = 8sint, y=4V3, y=4V3. 14 r=3¢p, 0<¢ < g.
15.G: y =8 —x2%, y=x2%, Ox. 16. r? = 16c0s2¢, nonspHas ocb.

Bapuant 27

2 ”J/}tgxdx 3 ]E cos® xsin xdx 4j.\/4—x dx

0 1
1| ——. . . . . . . 5.| arctgxdx.
i'; \25+3x 0 712 0 i[

): .9 J.(x+3)e =y

1+x°

6. J- arctgxdx J;df; 8. J.* QI

(¥-2)"

10.y=2x—-x% y=-x. 11 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, mexmy npsameivu x = +2/3, Ox.

Bapuant 28
& dx : . L 3d 9 27
1'-!. 2x-1 2!2 . 3!% 4-J2. T 5.!. x? cos xdx.
N B B
.1 3+2x '0 (x71)2' J (x l . J T . c x(mx)%

10.y* =2x+1, x-y-1=0, x=0. 11. y=—x*+5x-6, p=0. 12. r = 3sinde.

13. x = 42cos3t, y =+/2sin3t, x =2, (x=2). 14. r = 6cosp, 0 < ¢ Sg
15. G: x = sin®t, y = cos3t, Ox. 16.L: x = 2cos’t, y = 2sin3t, Ox.

Bapuant 29
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& dx xl2 Va2 J_

1.jxlnx. 2.£sm5xdx. 3. ! xsin(x? ) d. 4[ +1dx. 5j x* +1)sin xd.
= S dx T xdx T odx

6J.x +4x+9 ‘[ Slm gl(xz—l)z- 7 ~2[x|n3x

10.y=2x-x"+3, y=x"—4x+3. 1L y:(xfl)z, x=0, y=0.

12.r = 6cose, r = 6sing. 13.x = 2+/2cost, y= 5v/2sint, y=5 y>5.
14. r = 2sing, 0< ¢ Sg. 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.j(2x — 7)2 dx. 2._[(\/5+ 3/;) dx. S.Ixexzdx. 4._[ . 5.j. xarctgxdx
0 0 0 o Vx+1 0
T odx t o odx ¢ dx tox T dx
6"!-xlnx 7'1[ 2- x 8;[ £x2_4dx. g -!xlnxlnzlnx

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< ¢ < g. 15.G: y =12 — x2, y = 2x?%, Ox.

16. r = 4sin¢, nonspHas och.

I/IHZ[HBHIIyaJIbeIe 3aJJaHUA 110 TeMaM:
«KpaTm,le u KpHBOJ’[HHefIHLIe HHTErpaJibl 1 UX NPUIOKECHUT»

3anganue 1. VI3MEeHNTH MOPSIOK HHTETPHUPOBAHUS B IOBTOPHOM HHTETpAJIC.

0

1.1. jdy jf(xy)dx+jdy jf(xy)dx 1.2. jdx jf(xy)dy+jdx ff(xy)dy

_ - 1272 N
1 %2 L e Newmeed
1.3. [dx [ f(x,y)-dy. 1.4, jdx jf(x y)dy. 1.5. jdx jf(x y)dy.
0 3 —h?
7 Ne
1.6. J.dyJ.f(xy)dx+J.dy jf(xy)dx 1.7. J.dyjf(xy)dx+J.dy J.j(xy)dx

dx jf(xy)dy

2x-x?

1.8.fdx [ 7@y ay. 1.9. jdx j f(x,y)-dy 1.10.
-6 i? 0 2x?

—1
4

ot—~
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2 2x+43 x+3 3/2 43

L1 fdx [ f(x,y)-dy. jdxjf(x vdy. 113 fdy [ f(x,y)dx.1.14,
-1 x 0 2)?
: o - -1 0 0 0
Idx J'f(x ¥) dy+jdxff(x y)dy. 1.15. .[dx Jf(x,y)dy+ J.dx Jf(x,y)dy 1.16.
2 () I 2 o B N e
0 NG 0 s Ama
jdy [fGep)-dx+ [dy [ f(x,y)-dx 117, fdx [f(x.y)dy.
0 -y 1 B 2_y2 0 2x
1 x?+1 2 (27
1.18. _[dx J. f(x,y) 'dy. 1.19. Idxff(x y)dy+jdx J'f(x y)dy .
0 -1
1 X2 2 2 1 xi2 ¥
1.20. J.dxj.f(x,y)dy+jdx If(x,y)dy. 1.21. J. dx Jf(x y)dy + Idxjf(x y)dy .
0 0 10
1 (x+2)? -1 0 0 0
1.22. jdx jf(x y)dy + J.de.f(x y)dy . 1.23. jdx If(x,y)dy+ J.dxjf(x,y)dy.
-2 -1 -2 —J24x -1 x
V2
1.24. de J.f(x y)dy + J. dx Jf(x y)dy . 1.25. J. dx Jf(x y)dy+ J.dx-[f(x y)dy .
_Jx o2 -2 —(2+x) Yy

-3 0 0 0
1.26. dejf(x y)dy+fdx J.f(x y)dy . 1.27. J dx I_f(x,y)dy-f— J' dxjf(x,y)dy.

0 -x x%-2x -2 _m J3 x
1 0 0 0 2 (x-2)°

1.28. J. dx J.f(x,y)dy+ jdx J.f(x,y)dy. Idxff(x y)dy+de J'f(x y)dy
-2 —J21x B~

1 2 2 2-x
1.30. J.de.f(x,y)derJ.dx Jlf(xv)’)d)"
0 0 1 0

3aganme 2. BeaucauTek IBOMHOWM MHTETPA 11O OMHCHIBAEMOI 00JacTi D ity mo
obxactu D, orpaHHMYeHHON yKa3aHHBIMH JTHHUSAMH. B BapmanTax 19-30 o6macts D -
BHYTPEHHOCTh TPEYroJIbHUKA C BEpIIMHAMU B ToUKax A, B, C.

x=1

xy=1
2.1. ”xydxdy, D: { 5. 2.2. ”(szyz+48x3y3)dxdy, D: {y=ix.
D X+y=—_ D 2
2 y=—x

2

y=x

2
23. 7 dvdy, D {y_x . 2.4. 2)) dxdy , D:{ .
'ge x dy .[_!.(XJF ) dx dy y=x

x=0,y=1
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x=1
=x-4
25. [[@8x’y* +326%°) dxdy, D: {y=x" 26. [[xydxdy, D: {yz .
s . it y©=2x
y=-x
2
=2
2.7. ”xyzdxdy, D: {y Px 2.8. ﬂ(szryz)dxdy, D: x*+y? <2ay.
D X=p D
T
y=3 2 y=2
Zgﬂycm@y)wmb,D: y=x 2.10. JZ;MJV,D:x:y.
D x:l I)x l
x=2 xz;

2 2 7
x? +y? =4r? xT+y y=x

— _ .2
2.11. J.J.Slnm dx dy , D: {xz +y2 =72 . 212, .U xdxdy D: {2)’ =X
b D

) S |0<x<1
2.13. _[!(x +2y) dx dy, o xBazapary D: {OSySZ'
x=0
2.14. HJ4+x+ydx@m D:{y=0
P x+y=5

2.15. ”ny— y® dx dy no obmactu D, mpencrasisitonieil co00i TpeyroibHUK C
D

sepmmaamu 0(0,0), A(10,1), B(1.1).  2.16. H«l257x2 —y%dxdy ,D: x*+y?<9.

dcicd y=+x
2.17. H dx'dyz 10 KBaJpaTy D:{ =T 2.18. J’J.Zydxdy, D:4y=0
5 (x+Y) l<y=<2 D xX+y=2

2.19. H(zx— y)dxdy, D: A(0,2), BL0),C(2.4). 2.20. ﬁ(zx+ y)dxdy, D A(L1), B(2,2),C(0,3) .
D D

2.21. H (Bx-2y)dxdy, D A(1,2),B(0,0),C(21). 2.22. ” (x=5y)dxdy, D A(1,2),B(-13),C(34).
D D

2.23.][ (2x=3y)dxdy, D: A(2,4), B(L3),C(-12). 2.24.]] (Gx+7y)dxdy, D’ A(4:3),B(3,2),C(0,0).
D D

2.25.H Bx+4y)dxdy, D’ A(2,4), B(3,2),C(LY). 2.26.H (4x+3y)dxdy, D’ A(L1), B(3,2),C(4,5).
D D



2.27. H (x+y)dxdy, D: A0Q), B(L0),C(2,2).
D

2.29. H (3x+5y)dxdy, D: A(L1),B(2,2),C(3,0).
D

3aganne 3. BEIYUCITUTE ¢ TIOMOIMIBIO TBOWHOTO MHTErpaia Iiomank oomactu D wmu
Maccy IJIOCKOM miacTuHbl D, ecnu 3ajaHa TUIOTHOCTH paclpesieNieHus Macchl Y
LEHTP

(Bapuantel  1-27). Omnpenenutsb

43

2.28. ﬁ(zx— Y)dxdy, D 4(0,2), B(LO),C(2,4) .
D

2.30. H(2x+ Vdxdy, D: AL, B(2,2),C(03).
D

TSKECTU  OJIHOPOJHOM

OTpaHWYCHHOW YKa3aHHBIMH JUHUAMHA (BapuaHnThl 28-30).

3l1. D (x2 +y2)3 =a2(x4+y4).

3.2. D (x*+y%)? =247 (x> —y?).

x2_4x+y2:0 -1 x2—2x+y2:0
3.3. D: x? —8x+?=0. 34.D: {y=-x 35, D: {x?—dx+y7 =0.
X x24yi==2 =0, y=x
y=0, y=5 y y y=0,y
x2+y2:4 .
36.D: 1xf 4yt =25 = 2TY D {p:%!”?
x+y p=2sing

x=0,y=0 (x20,y<0)
3.8. Di(x*+y")* =24"xy.

3.9. D:»? -+—(y—r)2 <r?, x<0, —-2x+r<y,

TUTACTUHKH,

3.10. D:p=a-sin3p. 311. D: (x*+y%)?=2a-x°, a>0.

y=0 x2+y? =9
3.12. D: {y=x 3.13. D: {x?+)" =25 P
¥4 y? = 2x x=0,y=0 (x<0,y>0) Xty
y=-1
3.14.D: {y=-x .
x2+y?=-2y
3.15. D: x2+y2:8, y=Xx, x=\/§ (y>x); yx,»)=x"+y%
3.16. D: (x+r)2+y2£r2,y£0, 2x+2r<y, 3.17. D: (x+r)2+y2£r2, >0, 2x+2r>y,
3.18. D: (x—r)2+y2£r2,y§0,—2x+2r£y, 3.19. D: x2+(y—r)2§r2,xSO,—2x+rZy,

3.20. D: x2+(y7r)2 Srz, x<0,2x+r>y, 3.21.D: (xfr)ery2 Srz, y=0,-2x+2r>y,
3.22.D: ?+(y-r)?<r? x>0, 2x+r<y, 3.23.D:  (x-r)%+3%<r?, y<0, 2x—2r<y,
3.24. D: x2+(y—r)2£r2,x20,—2x+r2y, 3.25. D x2+(y—r)2£r2,x§0,—2x+r§y,
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3.26. D: (x+r)2+y2Sr2,y§O, 2x+2r<y, 3.27.D: (x+r)2+y2£r2, y=0,2x+2rzy,

328.D: x-y=1, x-y=0, x=2. 329.D:y?=ax, y=nx.
3.30.D: x2+y2=8, x—y=0, y=x-/3 (x20,y>0).

3ananmne 4. Beraucants 00beM TeNa, OTPaHUYCHHOTO YKa3aHHBIMHU TIOBEPXHOCTSIMH,
C TIOMOIIIBIO TBOMHOTO WJIM TPOMHOTO MHTETpaa.

z=4x"+2y° +1 2x+y-2=0

2 2 2
=2
4.1.{"2”2”2 ‘ 421x+y-3=0 . 4.3.J4x+3y-22=0
THy =2 x=0, y=0, z=0 x=0,y=0,2z=0
z=a?-x*
x=0, y=0, z=0 z+x+y=3a
4.4, x+);—a . 45 3x=1 x+y=2 46.x*+y* =d’
y=ex , 1, z=0
Z:Oyy:O Z=X +Ey
z=4—x? v +2° =2ax x’=y
4.7.4y=5y=0. 4.8. 1y?+z°=2az, a>0 49. {x*=4-3y
z=0 x=0 z=0, z=9
2z=x"+)° =x? 42 =6-z"-)*
410, |7 411. 77 412 17707 T
y+Z=4 y=l xZ:y2+zz
2, .2 _3q — 42 2 =0, =2—-x
4137 T T 404 fFTE Y S 415 7 T
x2+y2+22:4 y:xz,y:l,Z:O x=1 x=y
z=0 o 1 x=0, y=0, z=0
4.16. {z=1—y. 417 1770 T 4.18. {y+z=1
) x=y% x=2y"+1 )
y=x xX=y +1
4.19. x:O,z:O,y:3x,z:\/;,y:2. 4.20. x:3,z:0,y:2x,z:y2.
4.21. x:Z,ZzO,y:3x,Z:\/;. 4.22. x:O,Z:O,x+y:2,z:y2.
4.23. x=0,z=0,x+y:4,z=4\/;. 4.24., z:O,z:Sx,y2=2—x.
4.25. z=0, 2x—y=0, 4z=y2,x+y:9. 4.26. y=0,z=0,x+y=2,z=x2.
4.27. x=0,y=0,z:0,z=y2+l, x+y=L 4.28. y=0,z=0, 2x+3y =6, z=x2.

4.29. x=0,z=0, y=3x, Z:\/;,yZZ. 4.30. x=3, Z=0,y=2x,z=y2.
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3ananue 5. Beraucaute TpoiHHON MHTETpa IO MPOCTPAHCTBEHHON 00JIacTH,
onpezaesnsieMoll yKa3aHHbIMU HEPABEHCTBAMM WJIM OTPaHMUYEHHON YKa3aHHBIMHU
TIOBEPXHOCTAMM.

Jedvd xX+z=3
5.1.1) m rardz Vily=2 .
A+ x+y+z)°
x=0, y=0, z=0
Z)M(xz+y2)dxdydz V: z20, r*<x*+y*+z2<R%.
%

z=x+Yy
5.2.1) Ijle(x2+zz)dxdydz V:dx+y=1
4 x=0, y=0, z=0

2) Ijle(xz—o—zz)dxdydz Viz=x+y,x+y=14,x=0,y=0,z=0.
'’
y=xy=0
x=1
53. 1) J.;U(Sx+4y)dxdydz V: z:5(x2+y2)'
z=0
2) H‘[Byzzez”’z dxdydz V: x=-1,y=2,z=1,x=0,y=0,z=0.
5
X
dx-dy-d -
540 [ Vi (3 as
VA S+t =0,y=0,z=
( 372 8) x=0,y=0,z=0
x=0 x—E =x,y=2x 1
2) J:Uzdxdydz V: o —2,y— Y= 'x=0,x==,y=x,y=2x.
v z=0, z=41-x"—)? 2
2 2
=2
5.5.1 iy dxdydz Vi 7Y
)Jﬂ(x y?) dx dy dz {z=2
2) JIIZ«/XZ+y2 dx dy dz V. x*+32=2x,y=0,z=0,z=a
8
=1
56. 1) JJ-J-dxdydz V- x+y+z
l-x—-y x=0,y=0,z=0
5.7. 2) ”.J.(x +y*+22 +) dxdy dz,
V
Vi x*+3*+2°<1,z=0 .
X4yt dx-dy-d
58. 1) ({[xdxdvdz V: z=0 . 2) Y6y az
.[.’[J' 3 I}[J\/a2+(xz+yz+zz)3/2

V: x> +y? +22 <R?.
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x=Lx=3 ) i Jaay?
59. 1) Hszyzzdxdydz V:iiy=0,y=2. 2) jdx I 4?;2 J. (x* +y?)dz.
4 z=2,z=5 2 ama 0
z=10x i = R
5.10. 1) J.”(xz+3y2)dxdydz Vilx+y=1 . 2) Idx J. dy I z dz.
g y=0,z=0 o0 Jay? x4yt
x=0, x=1
5.11. 1) .[J'I(x+y+z)dxdydz Vi{y—o, y=1. 2) J"U(szryz)dxdydz,
v z-0, z-— 4

Vi x?+y? =2z, z=2.

Xy |4zt =x 4yt PN e S ey
5.11.1) J..!J.ﬁ dx dy dz V'{x=0,y=0, e 2) :I;dxi%-!.jdy .([dz.
S L

_y=x y=0, x=1

2)]1[(4+8x3)dxdydz, V'z:@, o
y=x, y=0
=1
5.13.1) J-lj.(x+y)dxdydz V: j:30x2+60y2. 2) J!:J.lezdxdydz,
z=0
v y=x, y=0, x=2
' z=xy, z=0 '
R
5.14.1) Jﬁ(15x+302)dxdydz 2) J-dx I dy J z%-dz
v 0 0 212
Viz:x2+3y2, x=0, y=x, y=0, x=1
Cz=10(x+3y), x+y=1 a aod e
5.15. I'V[I(By+122)dxdydz V.sz(i yyZO’xZL) . 2) :[dx _!.Zdy _([ dz

.y:x| y=0, x=1
5.16.1) IJI(3x+4y)dxdydz \% 50 407, 220"

dx-dy-d e | :
5.17.) [[[—==2=— V: 8 3 5 . 2) fax
0

Va+§+§+§f x=0, y=0, z=0
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2
y=x
5.18.1)]” (4+z)dxdydz Vi{y=1
v z=0,z=2
202y v Ay o x=10y, x+y=1
2)J_|J(3x +y?)-dx-dy-dz, V: £=0, y=0, 220’

\
5.19.1) m'(xz +y%)dxdydz, v : X2 +y? <2z, 2<2.
v

2) JJJ yxdxdydz, V:y=3x,y=0,x=2,z=xy,z=0.
v

2, 2
5201) jﬂ@dxdydz, Vi 9(x2+y2)222, xvay2 <4,x20,y20,z20.
v
C 2 2,2 .2
2)“] xydxdydz, V: x“+y“+z°<a®, x>0,y>0,z>0.
v

5.21. 1) ||| sxdxdydz, V@ x*+)? <4, 5%+ )7 282,220, 2) ||| 10zdxdydz,
\ \

V. x2+y2+22§4, x2+y2£322,x20,y20,220.
5.22.1) Hj(x2+y2)dxdydz, Vix2iy?<2z,2<2. 2) IJ’J‘w/XZ-%—yz-*—ZZdXdde,
% v

A" x2+y2+22s4, Xx2y,z20,y=0.

2,2
5.23.1) mwclxdydz, V902 +12)>22 32 412 <4, x>0, y>0,2>0.
v
2) J'”zzdxdydz, V; z=x+y, x+y=1,x=0,y=0, z=0.
v
5.24.1) ||)Sxdxdydz, v x*+)? <4, 5%+ )? > 8z, z>0.
v
2) J-szdxdydz, Viz=10(x+3y), x+y=1,x=0, y=0, z=0.
v
5.25.1) JJJ yxdxdydz Viz=x,2z=0,x=2, y=xz, y=0.
v

Z)JJJ xydxdydz, Vi x2+y?+z2<a? x>0, y=0, z=0.
v
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5.26.1) J”Sxdxdydz ,Viy=15x, y=0,x=1, z=xy, z=0.
vV

Z)Jjjlozdxdydz, Vi xP4y?+z2<4, x3+y? <372, x>0, y>0,2>0.
v

5.27. 1)mw/x2+y2+zzdxdydz, Vi x2+y?+7%<4,x>y,220, y=0.
v
2) mzzdxdydz, Vi xP4y?+72<9, 22> x% +y?, x>0, y>0, 2>0.
v
5.28.1) J-szdxdydz, Viy=2x,y=0,x=2, z=0, z=xy.
v

2) J)) yxdxdydz, v : X2 +y? <2z, 2<2.
v

5.29. 1)_'“ xydxdydz, Vi x?+y%+z2<a? x>0, y=0, z>0.
vV

2) J))@+z)dxdydz, Viz=2x+y, x+y=2 x=0,y=0,z=0.

\%

5.30.1) JJJlOZdXdde, Vi x+y?+72<4, X2 +y?> <372, x>0, y>0, z>0.
v

2)_|JJ(3x2+y2)~dx~dy-dz,V: z=10x, x+y=1,x=0,y=0,z=0.
\%

3ananue 6. Haittn pa6oTy, coBepuIaeMyro CHIIo# F IpH IepeMeIeH I
MaTepHaIbHON TOYKH BJOTH YKa3aHHOW KPUBOH (TIyTH) L.
6.1. F ={x—2y, 3x+5y}, Bnons nomanoiit ABC, rae A(1,-2), B(1, 3), C(5,3).

6.2. F=(-Y,X), BIOIb BEPXHEH MOTYOKPYKHOCTH X* + Yy =4 B MOIOXHTEIHLHOM
HaIpPaBJICHHH.

6.3. F= { Xy, X+ y}, B10Jb ayru L ot Touku A(0,0) no Touku B(1,1) B ciygae, eciu L
— OTPE30K MPSIMOU U B City4ae, eciii L — qyra mapabossr y = x2.

6.4. F=(x*+y)i+(x+y?) j npu nepemernenun mo npsmoit uz A(1,2) 8 B(2,1).
6.5. F=x’i+xy ] BIomb Kyouueckoii mapabosst y = x* ot A(0,0) 10 B(2,8).

6.6. f(x,y)=(x*>—y)i—(x—y)j BIOJIb y4acTKa KPUBOH x?+y?=4 OT B(2,0).,10 A(0,2).
6.7. f(xy)=(x*—y)i—(x—y)j BAOJNb yJacTka KPUBOH x=2cost, y=2sint, ~0<t<Z.

6.8. f(x,y)=(x*+y)i—(2x—y)j BIOJIb ydacTKa KPHBOM y=x> OT A(0,0) 10 B(2,4).
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6.9. f(x,y)=(x+1)i+(x?)j BOOIb y4acTKa KPHMBOU x=2r, y=13,0<1<2.
6.10. f(x,3)=(2+12)i—(x+y)j BIOJIb yd4acTKa KDMBOMW x=2cost, y=3sinz, 0

IN
-
IN
NN

6.11. f(x,y)=(2xy—y)i—(x*—y)j BIOJb Yy4aCTKa KPUBOH x=2)2 OT A(0,0) 10 B(8,2).
6.12. f(x,y)=(?—y)i+(x—y?)j BIOJb y4acTKa KPHBOW x=4coss, y=2sins, 0</<x.
6.13. f(x,y)=(%y)i+(x+y)j BAOJIL y4acTKa KpUBOM x%+y2=4 A(0,2) 10 B(2,0).
6.14. /(x,»)=(x?)i+(x* -»)j BIOJb y4acTKa KPMBOH x=4coss, y=5sinz,  0<r<3L.
6.15. f(x,y,2)=(xy—y)i—(x—y)j+zKk BIOIb y4acTKa KPUBOW x=2cost, y=2sint, z=1,
0<t<nm.

6.16. /(x,y)=(x+y)i—(x+)%)j BIONb yJacTKa KpUBO# x*=) OT ALl 10 B(28).
6.17. f(x,y)=(x*>—y)i—(x—y)j BIOJb y4acTKa KpUBOM x=2cost, y=2sint, 0<t< z.

6.18. f(x,y)=(x?+y)i—(2x—y)j BAOJb yYacTKa KpUBOH y=x2 OT A(0,0) 10 B(2.4).
6.19. f(x,y)=(x+y)i+(x?)j BOOJNb ydacTKa KPHUBOU x=2¢, y=r>,0<¢<2.

6.20. 7(x,y)=(?+1%)i—(x+y)j BIOJb y4acTKa KpUBOH x=2coss, y=3sinz, 0<t<

NN

6.21. f(x,y)=(2xy—»)i—(x* - »)j BAOJb y4acTKa KPHUBOH x =212 OT A(0,0) 10 B(82).
6.22. f(x,y)=(?—)i+(x—y?)j BIOJb yd4acTKa KPMBOW x=4coss, y=2sins, 0</<x.
6.23. f(x,y)=(x?y)i+(x+y)j BOOIb yYacTKa KPUBOH x?+y?=4 OT A(0,2) 10 B(2,0).

6.24. f(x,y)=(x)?)i+(x?—y)j BIONb y9acTKa KPUBOM x=4coss, y=5sinz, 0<:

In
NS

6.25. f(x,y,2)=(2xy—y)i—(x—y)j+zKk BIOIb y4acTKa KPUBOW x =2cost, y =2sint, z=1,

0<t<rm.
6.26. f(x,y)=(x+y)i—(x+y?)j BIOJb y4acTKa KPUBOU x°=) OT A(11) 10 B(28).

6.27. f(x,y)=(x>—y)i—(x—y)j BIOJb yd4acTKa KPUBOU x=2cost, y=2sint, 0<t<

NN

6.28. f(x,y)=(x?+y)i—(2x—y)j BIOJb yd4acTKa KpHBOH y=x> OT A(0,0) 10 B(2,4).
6.29. f(x,y)=(x+y)i+(x?)j BIOIb y4aCTKa KPHBOH x=2¢, y=r3,0<r<2.

6.30. 7(x,y)=(?+1?)i—(x+y)j BOOJb y4aCTKa KPHBOM x=2cost, y=3siny, o<t<

3aganue 7. BeraucianTs nupKyISImio BekToproro mosst @ = P(x, y)T+ Q(x, y)j
BJI0JIb 3aMKHYTOI'O KOHTYpa L, Jieskaniero B miockocti 0xy (06X01 IPOTUB X01a
4acOBOM CTPEINKN), UCTIONB3Ys Gpopmyay I puna:

[N
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7.1.a = (xy? — 1)U+ 2yxj, L: napauienorpaM ¢ BepIIMHAMH B TOUKAX
A(0,0),B(2,0),€(3,1),D(1,1).

7.2.a = (y+3)xt+ xy?j, L: TpeyroabHUK C BepIIMHAMH B TOUKAX
A(0,0),B(1,0),C(1,1).

7.3.a=2(xy? — 1)+ (x? + 3)yj, L: nyra BC oxpyxuoct x2 +y2 = R?un
orpesku psmbix CA u AB, A(0,0), B(R,0),C (— %,%).

74.a=5x(y —7)t+ (y — 1)Xj, L: mapasnnenorpam ¢ BepIIHHAMH B TOYKAX
A(0,0),B(2,0),€(4,3),D(2,3).

75.a = (x?+3)yT+ (x — 2)yJ, L: TpeyroibHUK C BEPLIIMHAMY B TOUKAX
A(0,0),B(0,1),C(—1,0).

7.6.a=x(y?>+3)T+ 2(y + 1)xJ, L: npsAMOYrOIbHUK C BEPIIMHAMHE B TOUKAX
A (0,0),B(5,0),€(5,3),D(0,3).

77.a=(x—1)yt— (y — 3)xj, L: mapamwienorpam ¢ BepIIHHAMH B TOYKaX
4(0,0), B(7,0), C(2,2), D(=5,2).

7.8.a=2(y?— 1xi+ (y+ 3)xJ, L: nyra BC oxpyxnocta x% + y? = 4u
orpesku npsmbix CA u AB, A(0,0), B(2,0), C(\/Z \/E)

7.9.a = 5x(y? + 1)T— (y + 2)j, L: napannenorpam ¢ BepIIMHAMHU B TOUKAX
A(0,0),B(3,0),€(2,5),D(5,5).

7.10.@ = (x + 3)yt — 2(y — 2)xj, L: TpeyroibHHK C BEpIIHHAMH B TOYKAX
A(0,3),B(3,1),€(3,6).

7.11.a = (y* —2)1+ 3(y — 2)xj, L: npAMOYTOIbHHK C BEPIIMHAMH B TOYKAX
A (3,1),B(—3,1),€(—3,—-1),D(3,-1).

7.12.a =3+ 1)yt + (v + 3)xj, L: mapamienorpam ¢ BEpIINHAME B TOUKaX
A(0,0),B(1,3),€(-3,3),D(—4,0).

7.13.a@ = y?(x + 5)T+ xyJ, L: TpeyroibHUK C BEpPIIMHAMHU B TOUYKaX
A(0,0),B(4,0),C(2,2).

7.14.a = 2(x — 2)T— 4xyj, L: nyra BC okpyxHoctu x2 + y? = 9 u orpe3sku

mpsiveix CA 1 AB, A(0,0), €(0,3), B (% —%)
7.15.a@ = 2yt — (x? + 1)j, L: nmapauienorpaM ¢ BepIIMHAMH B TOYKaX
A(2,0),B(0,2),€(-5,2),D(-3,0).

7.16.a@ = xyt+ 2(x — 2)yj, L: TpeyroibHUK C BEPIIHHAMH B TOUKAX
A(0,0),B(3,2),€(0,2).

7.17.a = 2xyt — 5(y% — 2)j, L: npsMOYrobHHK C BEPIIMHAMYU B TOUKAX

A (3,2),B(—1,2),€(—1,0),D(3,0).

7.18.a = 3(y? + 3)1+ 5xyj, L: mapamnenorpam ¢ BEpUIMHAMH B TOUKAX
A(0,0),B(1,1),€(1,4),D(0,3).

7.19.a = 3y(x? — 1)T+ 2yxJ, L: TpeyrojibHUK C BEPIIMHAMHU B TOUYKaX
A(0,0),B(3,2),C(—1,2).

7.20.a = 2yt — (x + 1)J, L: nyra BC okpyxunoctu x2 + y? = 16 u oTpesku
npsiveix CA 1 AB, A(0,0), €(0,4), B (— - %)

721.a=(y+ 1)1 —5(x? + 3)j, L: napamienorpam ¢ BepIIMHAMHU B TOYKAX

A(0,0), B(=2,-2),C(1,-2),D(3,0).
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7.22.a = 3xyl + 3xy?j, L: tpeyronbuuxk c Bepmmnamu: A(0,0), B(4,2),€(0,3).

7.23.a@ = 3y%T+ 3(x + 2)yj, L: UpAMOYTOJbHUK C BEPUIMHAMHU B TOUKaX

A (0,0),B(0,4),C(—2,4),D(—2,0).

7.24.a = (y + 4)*1— yxj, L: napauienorpam ¢ BepuIMHAMU B TOUKaX

4(0,0), B(—1,-3),C(1,-3),D(2,0).

7.25.a = 3y?1+ 2yxj, L: tpeyronsuuk ¢ sepmmuamu: A(0,0), B(1,3),C(—2,3).

7.26.a = x?yt — (y2 + 1)xj, L: nyra BC oxpyxuocts x* + y2 = 1 u oTpe3ku
1 1 1 1

npsvbix CA 1 AB, A(0,0), C (Ti' - ﬁ) B (— - E)'

7.27.a = (2y? + x°)T— (x + y)?J, L: napannenorpam ¢ BeplIMHAMH B TOYKaX

A(0,0),B(—2,—4),C(1,—4),D(3,0).

7.28.a = 5xyl + 3x2yJ, L: TpeyroibHHUK C BEPIIMHAMU: B TOUKAX

A(0,3),B(—3,0),€(0,—2).

7.29.a = 3x%1+ 3(y + 2)J, L: UpAMOYroJIbHUK C BEpPIIMHAMHU B TOUYKAX

A (0,0),B(0,—2),€(4,—2),D(4,0).

7.30. @ = 3x(y + 4)?T— 5yxJj, L: mapaenorpam ¢ BepliMHAMU B TOUYKaX

A(4,2),B(1,2),C(—1,-2),D(2,-2).

3amanne 8. Haiitu ¢ momomibto Gpopmyiisl [aycca-OcTporpaackoro moTok
BekTOpHOTO oA @ = P(X,y,2)T+ Q(x,v,2)] + R(x,V, )k depes 3aMKHyTYyIO
HOBEPXHOCTD, 33JaHHYIO C IOMOIBIO PABEHCTB WJIH HEPaBEHCTB.

81 1<z<2-x*-vy2  a=Qy+x)i+ (3x+2y)j+3zk.

82 x2+y*<1,0<z<x2+y?, a=xi+Q@y+2)J+5Q2x+y—2)k
83.x24+y2<18, 0<z<y, 0<x<yV3 a=(y®+3x)+ 2xzj + 5zk.
84. x2+y?2<1,0<z<3, 0<y<3 a=6xi+Qy—2)J+3ky -2k
85.2<2x+y, x+y<5x=0,y=0, z=0, a=(2y+5x)T + xzj + 8zk.
86. x>y? 0<z<1-x a=(-2y+5x)T+ Bx+2y)j+(x+y+2)k.
87.x20,0<z<1-x,0<y<1-x, a=(—y+2x)I+6yj+ (x+2)k.
88. x?+y?=2z, x=1,y=0,y=2x2z=0, a=(—y+3x)T+xzj+ 7zk.
89. Vx2+y2<z<1, x>0, a=Bx-5))I+@y+2)j+ (x+y-—22)k.
810. 1<x?+y?2<4,0<z<5-x a=(x+2z1+(@y—-2)j+3( -2k
811.-1<z<-x%-y% a=Bx—y)I+Q@y+z+2y)J+ (x+4y—2)k.

812 x2+y2<4,0<z<x2+y2, a=xi+(y+22)j+x+y-72)k.
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813. 1<x?+y2<9,0<z<4-x-y, a=51+B-2)]+(y—2)k.
8.14. Jx2+y2<z<4, Ga=Bx—-5y)i+QBy+z+x3)+ x—y-22)k
815. 0<z<x?>+y? x=1,y=2x,y=0,a=4xi + (5x + 2y)] + 10zk.
816. 0<z<1-—x%—y? a=Q2y—z*+x)T+ Bx+2y)]+ (z + xy)k.
8.17. 0,5{/x2 +y2<z<2, G=(x—8y5)i+ By+z+x¥j+ (x - 22)k.
8.18. 10x +5y+4z=20,x=0,y=0,z=0,a = (—y + 5x)T + xzJ + 9zk.
819. 0<x?+y2<9,-1<z<4, a=5x—zy> )i+ By —2)]+ (y — 2)k.
820.0<z<,/xy, x=1,y=9x,y =0,a=3xi— (5x + 2y)j + 10(x — 2)k.
821 x2<y<1,0<z<1-x x>0 a=5xi+Qy—z)+3(y—2)k
8220<y<4x, 0<z<xyx=1, a=7(x—-zy®)i+ (6y —2)j+ (y — 2)k.
823.4x+3y+62z=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)J+ 3zk.
825.0<x?+y2<4,0<z<(xy)? a=x—-zy)i+(y—2)]+ (v —2)k.
826.0<y<1-—x%0<z<y, a=2(x—-3zy")i+ 4y —2)]+ (v —52)k.
827.0<y<1,0<z<1-xx2>05 a=x-y)i+y—-2)J+ @y -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=2xx=-2, a=y+x)+ (xz—y)j+ zk.

830. —x?—y?2<z<0, x=0,y=4,y=3x, a=(y+3x)—xzJ+ 3zk.



