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IMacnopT (poHIa OLIEHOYHBIX CPEICTB
o JUcHuIInHe MareMaTuka

Kon TpeboBanus K
Kontponupyembie  pazaenbl | KOHTPOJIUPYEMOH | yDOBHIO  YCBOCHHS Hammerosanue
No OIIEHOYHOTO
(Tempr) KOMIIETEHIIUU KOMIETCHITUU
CpeAcTBa
(n1n ee yacTm)
1 OIIK-1 3HATh OCHOBBI JlomarHee 3aj1anue
MaTEMATUIECKOTO PI'P
aHaiau3a, JMHEHHOMN IIpakTrnueckue
anredpsl U 3aHSTHUS
reOMETpUU TectupoBanue,
SJIEMEHTBI DK3aMeH
JIMHEMHOM AJITEBPHI YMeTh permarsb
2 OIIK-1 CTaHJIapTHBIC Jomarinee 3aanue
npodeccuonansusie | PI'P
ST L | e
BEKTOPHOMU AJITEGPbBI
METOJIOB TectupoBanue,
MaTEMATUIECKOTO DK3aMeH
aHajan3a, TMHEHHO!
3 OIlK-1 anreOpsl U JlomannHee 3a1aHne
reoOMeTpUn PIT'P
AHAJIMTUYECKAASA [IpakTrnueckue
IT'EOMETPUSI HA Brajsieer HaBbIKaMH | 3aHATHS
IJIOCKOCTH TEOPETUYECKOTO U TectupoBanue,
SKCIEPUMEHTAIBLHOIO | DK3aMeH
HCCIEe10BaHUs
1. OIIK-1 00BEKTOB JlomarHee 3a1anue
npodeccuonansHoit | PI'P
AHAJIMTUYECKAASA ACATCIIBHOCTH C [IpakTnueckue
I'EOMETPUS B NPUMCHCHUEM 3aHSITUA
IMPOCTPAHCTBE MCTOJIOB TectupoBanue,
MaTeMaTU4YCCKOIo JK3aMeH
aHaJmu3a, JMHEMHOU
2. OIIK-1 anreOpel U JomarmHee 3aganue
reoMeTpUHN PITP
[IpakTryeckue
BBEJIEHUE B AHAJIU3 3aHSTUA
TectupoBanue,
DK3aMeH
3. OIIK-1 Jlomaiiinee 3a1anue
PI'P
KOMILJIEKCHBIE Hpaxrieckue
YHCIA 3aHATUSA
TectupoBanue,
DK3aMeH
4, OIIK-1 Jlomariinee 3aianue
PI'P
HEOIIPEJIEJIEHHBIN IIpaxTrueckue
HUHTEI'PAJI 3aHSTUSA
TectupoBanue,
DK3aMeH




JlomarHee 3aj1aHue
PTP

IIpakTrnueckue
3aHSATHS

DK3aMeH

JlomarHee 3a1aHuve
PTP

IIpakTrnueckue
3aHSATHS

DK3aMeH

JlomarHee 3aganue
PTP

IIpakTrnueckue
3aHSATHS

DK3aMeH

JlomarHee 3aganue
[IpakTnueckue
3aHATUSA

JomarmHee 3agaHue
[IpakTnueckue
3aHATUSA

5. OIIK-1
OIIPEJIEJIEHHBIN
HHTETPAJI

6. OIIK-1
®YHKIIUH
HECKOJIBKHX
NEPEMEHHBIX

7. OIIK-1
JIBOMHBIE U TPOMHBIE
HUHTETPAJIBI

8. OIIK-1
YUCJIOBBIE PSJIbI

9. OIIK-1
CTENEHHBE PSAJIbI

10. OIIK-1
JTAD®DEPEHIIMAJIBHBIE
YPABHEHMUSI

11. OIIK-1
3JIEMEHTHI TEOPUH
®YHKIIUU
KOMILJIEKCHOI'O

IHEPEMEHHOI'O

Jomaminee 3aganue
[IpakTryeckue
3aHATUSA

DK3aMeH

Jlomarinee 3aganue
IIpaxTrueckue
3aHATHS

OK3amMeH




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texumnueckuii uactutyt (¢punmman) PI'AOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTnku 1 uHGOPMATUKA

IIporpamma 3x3amena

DK3aMeH M0 JAWCHUIUIMHE TNpoBoAMTCS B (opme cobecenoBaHHMS IO HK3aMEHALMOHHBIM OWIIETaM.
DK3aMeHaIMOHHBIM OMJIET BKIIIOYAET OJJUHTEOPETEUECKHUIT BONIPOC U JBA MPAKTUYECKUX 3aJaHHUS.
Bomnpocsl k 3k3ameny:

1 cemecTp

1. Martpuupsl. Buasl matpun.Onepanun Hax matpunamu. CBoiicTBa MaTpHilL.

2. Omnpenenureny BTOPOTo U TPETHEro MOPSAIKOB, €ro BhluKcieHre. CBOWCTBA onpeaeauTeNeH.
Brruncnenue onpenenurens n-oro nopsjaka.

3. OOpaTHas MaTpulia, €e BUJl U CBONCTBA.

4. Cucremsl TUHENHBIX ypaBHEHUN. OCHOBHBIE MOHATHS.

5. Panr maTpuiel, COBMECTHOCTh CUCTEM ypaBHEHUH. TeopeMa o panre u Kponekepa-Kanemm.
6. CucreMsbl TUHENHBIX OJHOPOIHBIX YpaBHEHNN. DyH/IaMEHTAIIbHAsI CUCTEMA PEICHUI
OJIHOPOJIHOM CHUCTEMBI INHEWHBIX YPABHEHUM.

7. OTpICKaHuE pEIICHUH JIMHEWHONW CHCTEMBI C TIOMOIIBI0 00paTHOW MaTPHIIHIL.

8. [IpaBuno Kpamepa, kak ciieIcTBUE MAaTPUUYHOTO PEUICHHUS.

9. Merton "aycca.

10. HccnenoBanue cucteM JTMHEHHBIX ypaBHCHUM.

11. Kombmo. IMone. I'pynma. Kosiblio MHOTOUJICHOB.

12. TlonspHble KOOPAMHATHL.3aBUCUMOCTH MEXY NPSMOYTOJIBHBIMU U MOJIAPHBIMU KOOPIUHATAMH.
13. JIuneitHbie oniepay Ha/l BEKTOPAMH.

14. HenuHeitHbIC oniepariiy HaJBEKTOPaMH.

15. KaHoHunyeckoe 1 napaMeTpu4eckoe ypaBHEHUE IPAMOil.

16. YpaBHeHue npsmMoii B oTpeskax. HermoHbie ypaBHEHUS TIPSMOIA.

17. YpaBHeHue npsamMoit mpoxo el yepes ase Touku. HopmansHOE ypaBHEHUE TPSMOA.

18. YpaBHeHue npsaMoii ¢ yriioBbIM KOAQGHUITIEHTOM.

19. Vron mexay AByMsl IPSAMBIMU. Y CIIOBUE NAPATUIECIBHOCTU U MEPIEHUKYIIPHOCTH MPSAMBIX.
20. . B3anumHoOe pacrnosiokeHue Tpex NpsMBbIX.

21. PaccTrosiHME OT TOUKH JIO TIPSIMOM.

22. O011ee ypaBHEHHE MIIOCKOCTH.

23. YpaBHeHHE MJIOCKOCTU B OTpE3Kax.

24. YpaBHeHUE MJIOCKOCTU MPOXOAIIel yepe3 TpU TOUKH.

25. HopManbHOe ypaBHEHHE TIIOCKOCTH. PaccTosiHue OT TOUYKH J10 IIIOCKOCTH.

26. Yroa Mexy IIocKocTsAMHU. B3anMHOe pacioioskeHue ABYX IIOCKOCTEH.

27. B3auMHO€ pacroJioskeHue MpsIMOi U MIIOCKOCTH.

28. KpuBsle BTOporo nopsijika. BeIBoJ KaHOHMUYECKH YpaBHEHHI.

29. IloBepxHocTH BpaieHus. [loBepXHOCTH BpallleHust BTOPOTo MOPSIKa.

30. Knaccugukamus noBepxHOCTe BTOPOro NOpsiaKa.

31. Beruncienue npeienoB YUCIOBBIX MOCIEA0BATEIbHOCTEH

32. Beruncnenue npenenoB GyHKIUH. PackpbiTHe pa3aHyuHBIX TUIIOB HEOTIPEIeIEHHOCTEH
33. UccnenoBanue GpyHKIMHA HA HEMIPEPHIBHOCTh. HaxoxkieHue Todek pa3pbiBa U UX THIIOB
34. Beruucienue npou3BoHOM crnoxHON QyHkiun. Haxoxnenue nuddepennmana GyHkumn
35. luddepenurpoBanne QyHKIUH 33JaHHOM B MapaMeTPHUUECKOM BHUJIE U HESIBHON (YHKIIMH
36. Beruncienue npou3BoAHbBIX U TG (HEepeHINaNoB BEICIIUX HOPSIKOB

37. Paznoxenue ¢pynkuuu no Teitnopy. IIpumenenue npasuia Jlonurans K npenaenam.

38. UccnenoBanue GpyHKIMHA ¢ TOMOIIBIO MPOU3BOHBIX M 3CKU3HOE MTOCTPOEHHUE I'PpauKOB



39. OrpannueHHbBIC MOCJIEI0BATEILHOCTH. Teopema 00 OTPaHUYEHHOCTH cxojsencs
I10CJIE0BATEIBbHOCTH.

40. beckoHeyHo Manble M OECKOHEUHO OoJibIIMe MocieaoBaTenbHOCTH. Cl0KeHHE, YMHOXKEHHE H
JIEJIEHUE CXOAAIIUXCS [10CIE0BATEIBHOCTEN.

41. MonoToHHBIE  MOcheAoBaTeNbHOCTU. Teopema Belepmtpacca o0  mpeneine  MOHOTOHHBIX
rocienoBarenbHocTel. Ilpenen nocieroBaTenbHOCTH.

42. Tloamocne0BaTeIbHOCTH,  YacTHYHbIC  mpenensl.  Teopema  bonbmano-Belepmtpacca o
CYIIECTBOBAaHMH YaCTHYHBIX MPENIEIOB (OTPAaHMUYCHHBIH N HEOTPAHUYCHHBIN CITydan).

43. TlepBslii 3amMeuaTenbHbIN npeaen. CreacTBusl.

44. Bropoii 3ameuarenbHbli npenein. CiaencTBus.

45. CpaBHeHune OeckoHEeYHO MalibIX. [IpumMepsi.

46. CBolicTBa YKBUBAJICHTHBIX OCCKOHEYHO MAJIBIX.

47. ®u3nyeckuil U TreoMeTpPUUECKUi CMBICT MPOU3BOAHOM. YpaBHEHHE KacaTeJIbHOM W HOpMalH K
KpHBOM.

48. Onpenenenne nuddepeHEpyeMocTd GYHKIHH B TOYKe. TeopeMbl 0 cBs3u auddepeHupyeMocTy u
CYIIECTBOBAaHHH KOHEYHOH MPOU3BOIHOM, TP PEepeHINPYEMOCTH U HEPEPHIBHOCTH.

49. ®opMyIbl TPOU3BOIHBIX TPOU3BEIACHUS U YACTHOTO (DYHKIIHH.

50. Teopembl 0 IPOU3BOTHBIX OOPATHOW U CIIOKHON (DYHKITHIA.

51. Ompenenenue nuddepeHnnana, €ro reoMETPUUECKH CMBICH. Teopema 00 SKBHBAJICHTHOCTH
muddepenHnrana 1 npupaeHus yHKIUU, ee IpUMEHEHHE K MPUOINKEHHBIM BbIUUCICHUSM.

52. OnpeneneHre TPOW3BOAHBIX H JU(PQEepeHNHnanoB BeICIIHX MOPAaKoB. [lpumepsr. Dopmyna
JleitOHuna.

53. [Ipon3BoAHbIEC BBICIINX MOPSAKOB OT (DYHKITHH, 3aJaHHBIX TapaMETPHIECKH.

54. Teopema @epma o nuddepennupyemoit GyHKITUH.

55. Teopema Posist 1 ee reoMeTpHIECKUI CMBICIL.

56. Teopema Jlarpanka 0 KOHEYHBIX MPUPAIICHUAX U €€ TEOMETPUUECKUA CMBICI.

57. Teopema Komn 0 KOHEUHBIX TPUPAICHUSX.

58. IpaBumno Jlomuras

59. HeoOxoammoe yclioBHE CYIIECTBOBAHMS IKCTpeMyMa. J[ocTaTouHble MPU3HAKK SKCTPEMYyMA.

60. Onpenenenre BBIMYKIOW M BOTHYTOW (PyHKIHMH. JJOCTaTOUHBIN MPU3HAK BBHITYKIOCTH M BOTHYTOCTH.
61. Onpenenenue Touku mepernda. HeoOxomumblii mpu3HaK TOUYKH meperuda. JloctaTouHble MpU3HAKA
TOYKH Teperuoa.

62. OnpeneneHue BEpTUKAIbHON, TOPU3OHTAIBLHOM U HAKIIOHHOW acuMIToT rpaduka Gpynkuuu. [IpaBuno
BBIYHMCIICHUS HAKIIOHHOW aCUMITOTHI

63. [TepBooOpa3nas dhynkius. HeonpeaenéHHpIii HHTErpai U €ro CBOMCTBA.
64. OCHOBHBIEC METO/IbI HHTETPHPOBAHUSI.

65. PaznosxeHnue panmoHaIbHBIX IpoOei Ha MTPOCTEeHIIe.

66. HHTerpupoBanue mpocTeHImx Apooei.

67. WuTerpupoBanne uppauoHaIbHbIX QYHKIINU.

68. .MuterpupoBanre TPUTOHOMETPUUYECKUX (HYHKIUH.

2 cemecTp

7. 3ana4u, NpUBOAALIUE K MOHATHUIO ONpeAeEHHOro HHTerpana. OnpeneneHue.
8. MeTozpl peleHus onpeaeaéHHoro NHTerpania.

9. CBolicTBa ONpeAeIeHHOTO HHTErpaa

10. Teopema o cpeaHem.

11. HecoOcTBeHHBIE HHTETPAIBI.

12. 'eomeTpuyeckue NpUIIOKEHHSI ONIPEIEIEHHOTO UHTETpala.

13. dusnyeckue NpUIIOKEHUS OTIPEEIIEHHOTO UHTErpasa.

14. 3apada, npuBOAAILIAs K IOHATHUIO ONIPENEIEHHOrO NHTErpana. OnpeneneHue.
15. OcHoBHbIE MOHATHS GYHKIUU HECKOIBKHX MEPEMEHHBIX.

16. IuddepenmpoBanre GyHKINI HECKOJIBKUX TEPEMEHHBIX 33 JaHHBIX SIBHO.
17. Tonuelii quddepeHnnan u ero npuMeHeHne K IpUOIMKEHHBIM BEIYUCICHHSIM.
18. IuddepenupoBanue crioxxHoit u HesBHOU GyHkiwH. [loHast mpousBoaHas.
19. TIpou3BoaHbIE BBICIIUX HOPSAAKOB. DKCTPEMYM (YHKLUH.

20. HaunbGonpliee 1 HauMeHbIlIee 3HaueHNe (YHKIHUU. Y CTIOBHBIH AKCTPEMYM.
21. KacaTenbHas MJIOCKOCTh U1 HOPMaJIb K IOBEPXHOCTH.



ceMecTp
[Ipenen u HeNPEpBHIBHOCTH (DYHKIINH KOMILJIEKCHOTO MTEPEMEHHOTO.
WuTerpupoBanue GpyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO.
Omnpenenenue, CBONCTBA U MPaBUIIA BEIYUCICHHUS.

OcHOBHBIE AIIeMEHTapHbIE (PYHKIINN KOMIUIEKCHOTO IIEPEMEHHOTO.
HuddepenunpoBanue GpyHKIMHE KOMIUIEKCHOTO TIEPEMEHHOTO.
VYcnosus Ditnepa-/lanambepa.

Anamutnueckast Gynknus. Juddepenmmann.

Nurerpaposanne OKII, Psapl B KOMIIIEKCHON TUNIOCKOCTH.

NG WNDEO

TumnoBoe MNPaKTHIECKOE 3aJaHHuE

1. Haiitu npoussoanyo y = tg32x + arcsinx®.
2. Haiitu tomans tpeyronbuuka ABC, ecnu nmamel ero Bepmmubsl A(3;1; —8), B(—5;4;9),
c(6; —1;4).
o . Cos Xx
3. Haittu }Cl_l’)rgl TR

4, Jlanbl KoopauHaThl BepuMH Tpeyronbuuka A(—2;—1),B(7;3),C(4;—3). Haiitu yrom npu
BepiInHe A, ypaBHEHHS BHICOTHI U MEIUAHBI, TPOBEAECHHLIE M3 BEPIIUHEI B.

5.  Haitru lim (x2‘5)6_4x2.

x—00 \x2+1
6. I[IpuBecTH K IpOCTeleMy BULY ypaBHEHHE IMHMKE BTOPOro nopsaka 3y? + 5x + 6y + 13 = 0.
7. HccnenoBaTte Ha HENPEepbHIBHOCTH. ClienaTh 4epTEK:

—(x+1),ecnnx < —1
y=3(x+3)3ecmm—1<x<0
x,eciix = 0

8. Hamucath KaHOHUYECKOE YPaBHEHHE DJUIMIICA, €CJIM M3BECTHO, YTO PACCTOSHUE MEKIY (POKycaMu
paBHo 6,a a+ b = 9.
9. OnpenenuTh Y6THOCTh U HEUETHOCTh PyHKIMU Y = x3tgx?.

S5x+3y—2z=10

10.  PemmTs cucTeMy ypaBHEHHMIA ¢ OMOIILIO 0OpaTHOM MaTpuLsl {4x + 2y + 2z = 16.
—2x+y+z=0

6X
11. Haiitu lim5(3x + 16)x+s.
x—>—
12. HanucaTh KaHOHMYECKOE YPaBHEHHE THIIEPOOIbLI, €CIM M3BECTHO, YTO DPACCTOSHHE MEKILY
tdokycamu 2¢ = 20, a ypaBHEHHE aCUMITOT Yy = + gx.

2 4 =5
13.  Jlana marpuna A=<—6 -3 4 ) u Matpuna-ctpoka B=(1 —3 —8). TpauncnoHupoBaTh
4 -2 5

Matpuiy B u Haiitu npoussenenue C = ABT.
14.  Haiitu o6nacts onpenenenus GyHkuuu y = Vx2 — 8x + 15
15. Haittu lim (8x — 1)(In(2x — 1) — In2x).

X—00

16.  Haiitu yron Mexmy mmockocTsmu X +y — 1 = 0u 2x — y + v/3z+1=0.
N — —2)7 9
17.  Haiitu npoussoanyro pynkiuu y = 1/ (x — 3)7 + e

. . 2x3-2x%+x-1

18.  Haiiru lim =———.
x>1 x3-x243x-3

19.  Jausr Bexropst d;(2; 3; 4), d,(—5; 3; 4). Haittu 1pg, G, eciut Gy = —6dy — dy, G, = 4d; — ds.
20. Haiity HamGonbllee M HamMeHbIIee 3HadeHHWe (GyHKUMH Ha oTpeske y = In(x? —2x +
2),10;3].
21. IT10CKOCTh POXOIUT Yepes TouKy P(2; —2; —4) 1 oTceKaeT OTpe3Kd Ha ocH abcuuce a = —3
, Ha ocu anumkar ¢ = 2. COCTaBUTh ypaBHEHUE TIOCKOCTH.
22. VpaBHEHHUE IMHHYU BTOPOro mopsaka x2 — y? — 4x + 2y + 7 = 0 npuBecTH K mpocTeiimemy

BUy. Crienarp 4yepTéx.



23.
24,

25.

26.
217,

28.

29.
30.

31.
32.

JMausl Touku A(4,—-2,3), B(4,—2,1),€(1,0,1),D0(0,1,0).Beranciurs 006éM nupamuast ABCD.
4arccos3x
(x+2)5

. _ (x+2)(x=7*
Haiit ipousBoanyo GyHKIHKH Y = -1t

Haiitu npousBonHyto QyHKIUU Y =

Haiitu Touky nepeceuenus 1Byx npsmMeix 3x — 4y — 29 = 0, 2x+5y=19=0.
HamnucaTh KaHOHHYECKOE YPaBHEHHUE DILIUIICA, IPOXOAAIIEro yepe3 Touku M, (2,0), M, (1,2).

v . V12—x-3
Haittu npenen lim —————
pel x—-3 V4—x-1

Kakyro moBepXHOCTH onpenenser ypapuenue 9y? — 16z2 + 64z — 18y — 199 = 0?
Onpenenuth yroia MeXIy NpsMbIMU: Y = 2x — 3,y = %x + 1.
x—2y+3z—4=0
3x+2y—5z2—4=0

. x2 yz
Onpenenuth, npecekaet au npsimast 2x —y — 3 = 0 JaHHBIN JUTHIIC e + 5= 1, xacaercs ero

[IpuBecTr K KAHOHUYECKOMY BUAY YPAaBHEHUE IIPSIMOM: {

HJIM TPOXOJUT BHE €TO.

33.

34.

35.

36.
37.

38.
39.

Jansl Touku A(1,0,—3), B(8,1,0), C(—1,0,1). Haiitu Mmoayns BekTopa P =AB — 5BC.
1

[TpoBeputs, HEMpepbIBHA U QYHKIHS Y = 10x-6 .Y CTaHOBHUTH BUJ Pa3phIBa.

X1 —5x, +3x3 = -1
Haiitu pemenue cuctemsl ¢ noMoinbo popmyn Kpamepa: { 2x1 +4x, +x3=6 .
—3xq4 +3x, — 7x3 = —13
Haiiti ipowsBoiHyro GyHKImn y = Vx2inx.
SIBiisieTCs TM HOPMAJIBHBIM CJIEIYIONIee YpaBHEHNE TUIOCKOCTH ix — g y - gz —-1=0.
X1+ 7x,—2x3 =3
Hatitu pemenue cuctemsl MetosioMm ["aycca { 3%y +5x,+x3=5
—2x4 +5x, — 5x3 = —4
[TpomuddepenmnpoBars (byHKITHIO, HCITIOJIB3YS MIPaBUIIO Jorapu(pMHUIECKOTO

muddepeHupoBaHus y = \/ xsinxv1—e*.

40.
41.
42.

43.

44,
45.
46.
47.
48.
49.
50.

. 4 ;
Haiitu BCce 3Hauenus kopus v —1 — iv3.

HaiiTi Ipou3BOAHYIO IIEPBOTO MOpsaKa oT GyHKIuU y = (sin x)0S¥,
HaiiTu npou3BoaHyI0 N-ro Nopsaaka oT GyHKIHUH Y = COS2X.
. ., x = a(t —sint)
Haiitu y, u yy,, ecinu {y = a(1 = cost)’
Brprunciurs (\/§ - i)g.
3anucaTh B TPUTOHOMETPUUECKOH H MOKA3aTeNbHON (popMax ducio z = 2v/3 — i
Haiitit acuMITOTHI (GyHKIHE Y = VX3 — 6X2.
Haiiti mpou3BoiHBIC TIEPBOTO U BTOPOTO MOpsIKa X + arctgy = .
I[IpoBecTy NOIHOE UccaenoBanue GyHKIHMU U OCTPOUTSH €€ rpaduk y = [n(x? — 4).
Haiitu Bce 3HaueHus kopus v1 + 3i.

Haitti nuddepermman dyrxunn y = VxZlnx.

Kputepun onenku:

. KoJsmuecrBo
XapakTepucTHKa 0TBETa HA TEOPEeTHYECKHil Bonpoc /
Komnerenuuu HA0OpaHHBIX
BBINOJTHCHHUS NPAKTHYECKOTI0 3aJaHUA
0aJ1J10B
JlaH NOJIHBIN, pa3BEPHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC,
II0KAa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUU 110 JUCLUILINHE,

OIK-1 JI0Ka3aTeJIbHO PACKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B OTBETE 106
IIPOCIIEIKUBACTCS YETKask CTPYKTYpa, JOTUIeCcKast ’
IIOCJIEA0BATEIBHOCTD, OTPAXKAIOLIAs CYIIHOCTb PACKPBIBAEMBIX
NOHATUH. 3HAHUE 1O MPEJAMETY IEMOHCTpUpYeTCs Ha oHe




IMOHUMAHHUS €r0 B CUCTEME JAHHOW HAYKH U MEKIUCLUIIIIMHAPHBIX
cBsizeit. [IpuBeIeHBI JOKa3aTeIbCTBA TEOPEM U BBIBOIBI (DOPMYIL.

JlaH 1OJIHBIN, pa3BEpHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC,
II0KAa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUM 110 AUCLHUILINHE,
JI0Ka3aTeJIbHO PAaCKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B OTBETE
IIPOCIIEIKUBACTCS YETKask CTPYKTYpa, JOTUIECKast
IIOCJIEN0BATEIBHOCTD, OTPAXKAIOLIAs CYIIHOCTh PACKPBIBAEMBIX
MOHATHH, TEOpUH. 3HAHUE 110 IPEIMETY JIEMOHCTPHUPYETCS Ha POHE
IIOHMMAaHHMS €T0 B CUCTEME JAHHOW HAYKH U MEKIUCLUUIIIIMHAPHBIX
cBsizeil. MoryT OBITH JIOITYIICHBI HEJOYETHI B IOKA3aTEIbCTBE
(bopMyIn U TeOpeM, HCTIPABICHHBIE CTYJJEHTOM CAMOCTOSITETILHO B
IIPOLIECCE OTBETA.

96.

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET HA MOCTABIEHHBIN BOIIPOC,
ITOKA3aHO YMEHUE BBIJICJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIE
MPU3HAKU, TPUYUHHO-CJIEICTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYpPUPOBaH, JJOTH4eH. MOXeT ObITh AOMyIIeHa OJHa
HETOYHOCTH WJIM HE3HAYUTENIbHAs OIINOKa IPU JOKa3aTeIbCTBE
(hopMyI U TEOPEM HCIIPABICHHBIE CTYIEHTOM C IIOMOIIBIO
IIPETOIaBaTENs.

8 0.

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJICHHBIN BOIIPOC,
ITOKA3aHO YMEHUE BBIJICJINTH CYIIECTBEHHBIE U HECYIIIECTBEHHBIE
MIPU3HAKU, TPUYUHHO-CIIEACTBEHHBIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JJOTH4eH. MOXKeT ObITh AOMYIIEHBI IBE
HETOYHOCTH WJIM HE3HAYUTENIbHbBIE OIINOKY MPH J1I0KA3aTEIbCTBE
(bopMyI U TEOPEM UCTIPABIEHHBIE CTYIEHTOM C TOMOILBIO
IIPETIOIaBaTENs.

76.

Jan He moyHbIN 0TBET. JIOrHKa B MOCIeA0BaTEILHOCTD N3I0KEHHUS
MMEIOT HapylieHus. JleMoHCTpupyeT 0a30BbIe 3HAHUS 110 TIPEAMETY.
HMeroTcst HETOYHOCTH TPH I0Ka3aTeIbCTBE (HOPMYII, TEOpEM

6 0.

Jan He moyHbIN 0TBET. JIOrHKa B MOCIeA0BaTEILHOCTD N3I0KEHHUS
MMEIOT HapylieHus. J[eMoHCTpupyeT 6a30BbIe 3HAHUS 110 TIPEIAMETY
. IIpu noka3zarenbcTBe TeOpeM U (HOpMYI AOMYIICHBI 3HAYUTEIIbHBIC
OIIMOKH.

56.

Jlan He monHbIi oTBeT. JIoruka u nociaen0BaTeIbHOCTh U3JI0XKEHUS
UMeIOT HapyieHus. JlomyieHbl OIUOKY B PACKPBITHH MOHSATHH,
ynotpebienuu TepMUHOB. [Ipu nokazaTtenbcTBe TeopeM U Hopmyi
JOTYILIEHbI 3HAYUTEIbHBIE OLITHOKH.

40.

JlomyiiieHsl OIIMOKK B paCKPBITUH MOHSATUH, YIIOTpeOIeHUH
TepMHHOB. He mpuBeneHb! J0Ka3aTeIbCTBA TEOPEM U BBHIBOJIBI

bopmyi.

36.

CTyzeHT He 0CO3HAeT CBA3b 00CYK1aeMOTo BOIIpoca Mo OMIIeTy ¢
JIPYTMMHU 00BEKTaMU TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKPETH3alUs U I0Ka3aTeIbHOCTh N3JI0KEHHUSL.

26

OTBer mpeacrasiseT coOOi pa3po3HEHHbIE 3HAHUS C
CYIIECTBEHHBIMU OIMOKamMHU 1o Bompocy. [IpucyrcTByror
(parMeHTapHOCTb, HEIOTHYHOCTh M3JI0KEHHSL.

16

OTBeT Ha BOMPOC MOTHOCTHIO OTCYTCTBYET
unu
OTKa3 oT OTBETA

0 0.

OIIK-2

HpaKTI/I‘-IeCKOG 3a1aHUEC BBINIOJIHCHO BCPHO,
OTCYTCTBYIOT OIINOKHU Pa3JIMIHBIX TUIIOB.

10 6.

HpaKTI/I‘-IeCKOC 3a1aHHC BBIITOJIHCHO BCPHO,

9 0.




OTCYTCTBYIOT OIIMOKH Pa3JIMYHBIX THIIOB. MOTYT OBITH JTOIMYIIICHbI
HEJIOYETHI B ONPEIEICHUN IIOHATUHI, UCIIPABJICHHBIE CTYIEHTOM
CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

Xo0J peleHns BEPEH, I0JIy4eH HEBEPHBIM OTBET U3-3a OJTHOU
BBIUMCIIATEIBHON OIIMOKH, HO TIPH 3TOM UMEETCS BepHast
IIOCJIEI0BATEIBHOCTD BCEX IIAr0B PEIICHUS

8 .

XoJ peleHns BEpEeH, N0JIy4eH HEBEPHBIA OTBET U3-3a JABYX
BBIYMCIUTEIBHBIX OLINOOK, HO IIPU 3TOM UMEETCS BEpHast
IIOCJIEOBATEIBLHOCTD BCEX IIArOB PEIICHUS.

76

Xo0J peleHus BEpEeH, N0JIy4eH HEBEPHBIA OTBET U3-3a ABYX
HE3HAYUTEJIbHBIX OIINOOK Pa3IuYHbIX TUIIOB, HO IIPU ATOM UMEETCS
BEpHasi MOCIEN0BATEIIBHOCT BCEX IIArOB PEIICHHUS.

6 6.

Xox peureHus He BepeH. /Jomyiiena o/1Ha 3HaUMTeIbHbIas
omnoOka.J[ormoJTHUTENbHBIE U YTOUHSIOIIME BOIIPOCHI MPEIO1aBaTeNs
IIPUBOJAT K KOPPEKLIMH OTBETA CTYJEHTA

56

Xox peureHns He BepeH. /[omyIieHs! 1Be 3HaYUTEIbHbIE
omnOKu.JlonoJHUTENbHBIE U YTOUYHSIOIIME BOIIPOCHI MTpenogaBaTes
MIPUBOJAT K KOPPEKIIMK OTBETA CTYJEHTA

46

XoJ peureHns He BepeH. /{onyiieHs! Tpy 3HaYUTEIbHbIE
omnOKu. JIonoJHUTENbHBIE U YTOUYHSIOIIME BOIIPOCHI MTperogaBaTens
MIPUBOJAT K KOPPEKIIMH OTBETA CTYJEHTA

36

He BepHas nociienoBaTeIbHOCTh BCEX IIArOB PEUICHUS
JIoTIOTHUTENBHBIE U YTOUHSIOIIUE BOIIPOCHI MPETIOIaBATENS
MIPUBOJAT K KOPPEKIIMU OTBETA CTYJEHTA

20

He Bepnas nocienoBaTebHOCTh BCEX IIarOB PEIICHUS
JlononHUTENbHBIE M YTOUHSIOUINE BOTIPOCHI MPENoIaBaTeNs He
MIPUBOJIAT K KOPPEKIIMU OTBETA CTYJIEHTA

16

BrinosnHeHne npakTuyecKoro 3aaHus OTCYTCTBYET

06.




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJILHBII YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuit uactutyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTnku 1 uHGOPMATUKA

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

PacuérHo-rpajduueckas padora Nel

3apanue Nel
Yucna 7, n z, n300pasure BEKTOPaMH Ha KOMIUICKCHOH IIIOCKOCTH.

Bapuant Z, z, Bapuant Z, z,
1 1+3i 1-3i 16 2+8i 7—4i
2 2-3i —1+4i 17 10 —3i 9—i
3 10 +1 9+i 18 6+i 5+2i
4 1+i 7+3i 19 4+ 2i —3-5i
5 1-2i 4—i 20 1-i —6+2i

3aganue Ne2
3anuuurTe B TPUTOHOMETPUYECKON 1 TIOKa3aTeJIbHOM opmax yucio Z .

Bapuant Z Bapuant Z
1 1 16 2.3 =i
2 5.3 i 17 2+3i
3 —-2-2i 18 4
4 -5 19 1—2./3i
5 1—2+/2i 20 1—i
3ananue Ne3 -
Jlausl z, u z,. 3anuumre z, U z, . Berauciure Zl~22,Z-22,Z-Z,Z—l,Z:l,Z—1,Zj2.
ZZ Z2 Z2 Zl
Bapuant Z, z, Bapunant Z, z,
1 3+2i 1-0,5i 16 4+15i 1-0,5i
. 1 .. ) )
2 §—3| —+2i 17 1+ 3 2—-0,5i
2 3
3 2+1 4-0,5i 18 2+15i 3-0,5i
4 — 44 1,5+0,5i 19 5-1i 2+ 2i
5 3-2i 0,5—i 20 4+ 3i —1+0,5i

3ananue Ne4
N300pa3ute Ha MIIOCKOCTH MHOKECTBO TOYEK, COOTBETCTBYIOIIMX KOMIUIEKCHBIM YHCIaM Z ,

YAOBJICTBOPAIOIIUM CIICAYIOIIHUM YCIIOBHUSAM.
>3 <6

1. 16.
ZSamzsgz 2 cargz<Z
6 6 3 3



7| <7
2, -
0< —
argz < 1
1<|z|<5
31, 7
<argz_§
1<|z|<2
4. . -
<argz<E
(2<|7/<3
5, T
argz_z

3ananue NeS

2| >4
17. -
0> —
argz > 2
7<z/<8
18.
zSargz<Z
4 3
2<|z|<7
19.
Zsargz<z
L4 2
1
\Z\:E
20.
T
0< <—
arg z o

z
3anucaTth B TPUTOHOMETPHYECKON (hopMe uucna Z, u Z,, €Clu Z; =2, 2,, Z, = =ty
22
BapuanTt Z, Z,

1 5(cosz +isin ) 4(cosrz —isin z)
.. T . . T
2 3(cosz +isin ) 5 cos— —isin =
2 2
.. n . . T
3 2(cosz —isin z) 8 cos+isin 7
T . . T T . . T
4 COS— +1SINn— 4 cos— +1sin—
3 3 2 2
2r . . 2w T .. T
5 COS— —1ISIn— 4 cos— —1sin —
3 3 2 2

3ananue Ne6

BLI‘II/ICJ'II/ITC, HCIIOJIB3Ys IIpaBUJIa HeﬁCTBHﬁ Haad KOMIIJICKCHBIMM YHCJIaMHU B TpHFOHOMCTpH‘ICCKOﬁ

:

dbopwme.

1 )
(—\/§+3i)50

) V3 +3i *
(1-iv3

3 1+i/3 ?
(24/3-2i

. 3+i\/§_TO
—4-4

—2J3+2i
o (W
@+i)*
N i)18

(—4-4i)°
o (3-iv3)’
(@+i)*
2(1-i)*

17.

|

19.




o ()" o (3— iﬁ}m

2(1-i)" ~2+2i

3aganue Ne7
o n
Haiinure Bce 3HaueHUS KOPHS \/E .

1.3-1 11. 3/8 21. 3/i

2. 4/16 12. 3/-125 22.3/-1-i
3.3/-8 13. \/9i 23. 4/-1-i/3
4.%-1 14, 4/-1 24. 4/-1+i/3
5. 31 15, 3/-27 25. 4//3—1i

3ananue 8. Boruncnuth panr maTpuilbl A 1ByMs criocoO0amu (IPUBHJIEHUEM K CTYNIEHYaTOMY BUIY U
METO0/I0M OKaWMJISIOLUX MUHOPOB)-

2 —4 3 1 0 (0 -110 3
11_21 4 2 9204_1
'0_1 1_31 ‘116 4 52 9
B 8 -1 6 -7
5 1 3 _s 2 3 4 -1 3
24_25_17 10123_22
'2_118 1111 2 2
B 4 4 4 4
3 -1 3 2 5 111231\
5 -3 2 3 4 212 31 2
3 11.
1 -3 -5 0 -7 111 4 2 3
7 -5 1 4 1 1132 35_/
i to o
42345 1210 1 01 1
|3 4 5 6 '
10100
45 6 7
00110
o
1 2 3 70 1 0 4 1
4 5 6 0 1 3 0 1
5. 13.
8 9 2 1.0 0 1
10 11 12 \~1 2 -1 -1 -1 —

33 anue 9. Berancinuts OMpCACIIUTECIIb pallMOHAJIBHBIM CII0CcO00M.

sin?X C0S2X COS® X
1. |sin®y cos2y cos’y
sin?z cos2z cos®z



cos? X
2. |cos?y
cos’ z

cos® x
3. |cos’y

cos® z

(a+1)?

sin? z
sin 2 x
sin?y

cos? X
cos’y
cos® z

cos(z + x)cos(z — x)
cos(X + y)cos(x —y)
cos(y + z)cos(y —z)

Cos X
cosy
oS 2

a’+1 a

4. |(b+1)? b*+1 b
(c+1)® c¢*+1 ¢

a b

7. b a
a+b b+a

2 2

3aganue 10. MccnenoBats CJIY Ha cCOBMECTUMOCTh U PEHIMTH TpeMs crioco0amu (C IOMOIIbIO MTpaBHIia
Kpamepa, merogom ["aycca u cpencTBaMu MaTpUIHOTO UCUUCIICHUS).

-2 1 -3|-4
1. |4 7 -2|-6
1 -8 5 1
(1 7 -2 3
2.3 5 1 5
CZ 5 -5|-4
(1 3 —2|-5
3.1 9 —-4|-1
-2 6 -3] 6
(2 3 14
4, |4 -1 5|6
& -2 419
/
-3 5 -6|-5
5 12 -3 5 8
1 4 -111
o
3apanme 11. Haiitu npenensr:
. X?>4+2x+6
a) Im—m———
X—>0 X_3

Jx?+5-3/8x% +1
m

" W

6) |

11.

13.

14.

M -3 1 ]-2
1 -2 -4|-11

2 -1 0|1
(1 3 04
3 _2 1 |-3
2 1 -1]-3
o

(2 1 1(-1)
1 0 3|7

1 -2 1 |-1
& 3 -1 0)
/




B) lim (\/x2 +3x+1—+/x? —3x—4)

lim 1-3x
F) x—1 1_%

4
x5 -1
3
x2 -1

m) lim

x—1

3) liinw{x[ln (x+a)-Inx]}

3aganue 12. YcraHOBUTH, 00pa3yIOT JIM BEKTOPHI OA3HC, €CIIH J1a, TO BBIYMCIUTH KOOPJMHATHI BEKTOpa

¢ B basuce <a,, a,, a, > W HallUCaTh COOTBETCTBYIOLIEE PA3I0KEHHUE IO OA3UCY.

1) a,(1,2,0), a,(1,1,2), a,(1,0,1), 6=—2i — j +k .
2) a,(1,2,4), a,(1,0,0), a,(1,3,2), 6=i-4] +k .
3) 4,(1,0,3), a,(1,1,0), @, (1,6,1), 6=—2i — j +3k .
4) a,(0,1,0), a,(3,3,2), a;(1,4,1), 6=—6i -3 +k .
5) a,(4,2,1), a,(1,4,2), a; (1,2,2), 6=2i — ] +4k .
6) a,(1,2,3), a,(41,2), a;(1,3,3), 6=—-2i -3j +k .
7) 4,(0,2,0), a,(1,0,0), a, (3,2, 1), 6=

8) a,(1,6,6), a,(1,6,2), a, (1,4,1), 6=i— ] +k .

9 a,(3,2,2), a,(1,5,3), a,(2,0,2), 6=2i + j —5k .
10) a,(1,4,2), a,(2,1,2), a,(6,6,5), 6=i -4] +k .

+2j +k .

3ananume 13. /lansl Tpu Touku A, B, C. Haiitu:
1) wiomans AABC,
2) BekTopHoOe mpomssenenne ( AB+ 3 BC) * (2AC— BA).

1) A2, 1, -2), B(0,0,2),C2,-4,1).

2) A(-3,0,-6),B@3, 1,-5),C(1,-3,-1).
3) A(-4,5,7),B(4,3,2),C(1,4,-2).

4) A(5,0,-1),B(1, 1,-3), C4, -6, - 1).
5) A(- 3,3, -2), B3, 4, - 6), C(0, - 3, 0) .
6) A-2,1,-1),B(2,4,-1),C(1,-3,2).
7) A0, 3,-2),B(-3,5,-7), C(8, - 3, 4) .
8) A(-1,3,-4),B(-9, 4, - 6), C(6,-3,5).
9) A(-3,5,-4),B(3,-2,-1),C4,-3,7).
10) A(4,2,-2),B(3, 1,-3),C(5,-3,8).

3ananme 14. JlaHbl BEKTOpHI 4, , @, , 4, . BBIYUCINTG CMEIIaHHOE IPOU3BENCHUE

(ay, a,, ay).



1)
2)
3)
4)
5)
6)
7)
8)
9)

a,(1,2,0),
a,(1,2,9),
a,(6,2,5),
a,(3,2,4),
a,(9,2,8),
a,(4,2,9),
a,(1,2,3),
a,(1,4,2),
a,(1,1,1),

a,(3,0,2),
a, (5,5, 3),
a, (3, 4, 4),
a,(1,1,2),
a,(2,1,2),
a,(3,7,2),
a,(3,1,2),
a,(2,1,2),
a,(2,2,2),

a;(1,0,0).
as (1,4, 4).
a;(3,3,0).
a;(2,0,3).
a,(1,2,3).
a, (4,0,6).
a,(1,5,5).
a,(6,6,5).
a,(1,0,0).

10) a4, (4,2,8), a,(3,1,2), a,(1,5,7).

3apganue 15. [lo xoopaunaTam BepiinH nupamuasl ABC/L, HaliTu:

2) muHy pedpa AB;

3) yron mexay AB u AC;

4) romans rpanu ABC;

5) 00beM MUPAMU/IBI;

6) ypaBHeHHe npsiMoii AB;

7) ypaBHeH#ue miockoctu ABC.

1) A(-1,2,1),B(-2,2,5),C(-3,3, 1), A(- 1, 4, 3).

2) A(-2,1,-1),B(-3,1,3),C(-4,2, 1), A(- 2, 3,1) .

3) A(1,1,2),B(0,1,6),C(-1,2,2), (1,3, 4).

4) A(-1,-2,1),B(-2,-2,5),C(-3,-1, 1), (- 1,0, 3) .
5) A(2,-1,1),B(1,-1,5),C(0,0,1), (2,1, 3).

6) A(-1,1,-2),B(-2,1,2),C(-3,2,-2), (-1, 3,0) .
7) A(1,2,1),B(0,2,5),C(-1,3,1), (1,4, 3).

8) A(-2,-1,1),B(-3,-1,5),C(-4,0, 1), 1(- 2,1, 3) .
9) A(1,-1,2),B(0,-1,6),C(-1,0,2), (1, 1,4).
10) A(l1,-2,1),B(0,-2,5),C(-1,-1,1), A(1,0,3).
3amanue 16.

BbrurcnuTh MHTErpanbl METOIOM HEMOCPEACTBEHHOTO WHTETPUPOBAHUS WM METOJOM 3aMEHBI
MepeMeHHbIX. Pe3ynbraT uHTerpupoBaHus NpoBepUTh MU GepeHIIIPOBAHUEM.

< e xdx
1 fe (2— Xstx a.jx4+l
costdx 2
5 .[ 7 I x6 dx
cos’ xsin? x X +1
cos4xdx dx
COS* XsIn © X X(L+In“x)
x*dx dx
4. 9. | —————
J-X2+l J‘ 2 i 2(1J
x“sin| =
X
3—2sin? x dx
5. 10. | —————
I sin2 x J.\/;COSZ\/;



3aganue 17.
BbruucnuTe MHTErpalibl, UCTIOIb3Ysl METOJ MHTETPUPOBAHMS IO YacTsAM. Pe3ynbraTsl MHTETPUPOBAHHS
pOBEpUTH TP PEPEHITIPOBAHUEM.

1. Ixezxdx 6. | x5e* dx

2. [ xsinxdx 7. [(2x +3)e™dx

3. [2xarctgxdx 8. [ x” cos3xdx
In x 2x

4, jx—zdx 9. [e™* cosxdx

5. | xz dx 10. Iln(l—x)dx
sin” x

3ananue 18.

BreraucionThb HHTCIpaJIbl BUa

dx dx
1. - 8. | ———
x2+2x+5 x2 —6x+18
2 [— dx 19.]2L
3x°—-2x+4 x“+2x+3
3. ZL ZO.J‘ZX;de
x“+3x+1 x“+2x+3
4, ZL 21. | 25x+3 dx
x°—6x+5 x° +10x+29
1
5. sz 2. [ dx
2x° —2x+1 5x° +2x+1
3aganue 19.
Ax+ B
Berauciaute HHTCTpaJibl BUAA J- dx .
Vax? +bx+c
17. | dx
Vax? —2x—1
T 18 [ BB
\/2—3x—4x2 Vax? +ex+c
dx xdx
2. [——— 19. |
V1+x+x? Vx? +2x+5
dx dx

3. | 20. |

5 —7x—3x2 Jx2 +2x45
dx dx
\/3x2 +x+9

4 [——— 21. |

Vs



dx

V2 —3x —x?

3aganue 20.

5. |

22. |

dx
V1+x—x?

Bbraucnute MHTErpan ot APOoOHO-PALMOHATBHBIX (QYHKITHH.

dx
1.
I)c5 +1
xdx
2. [
x” +1
x(1+x2)
3x+5
4. d
(x2 +2x+2) ¥
c j 5x+3 3dx
(x2—2x+5)
3aganue 21.

BorurcnuTh HHTETpa OT UPPALMOHATBHBIX (PYHKIIHH.

dx

1L

J1=2x —¥1-2x
Q/;dx

———dx
2. [1+3/x
3. j L= dx
x —2x
4 J. 2+3xdx
x—3
| Ux ++/x o
Ua® 415
3aganue 22.

x2dx

(x + 2)2 (x + 4)2

19, [ &
x‘x2+1)
2x? —3x-3
(x—l)( 2 _2x+5

3_
21. | 4x 26 dx
X +6x" +8
2 [T g
X" +x°+4x+4

18.

20. |

)dx

dx

3’\/1+x3

dx

w1+ x3

18.

19. |

e
JAx +1

x2 +2x+3

22. | —/—
j\/—x2 +4x

dx

21. |

dx

Berauciauth HHTCIpaJIbl OT TPUTOHOMCTPHUYICCKUX (I)YHKLII/Iﬁ

1. I(l —sin? x)dx
2. j(l — cos® x)dx

3. Icos2 xdx

18. | sinzifjdx
3
21 X
19. [122] * |d
Iz (4) .

20. [ ctg* 2xdx



4, jcos4 xdx

21, | sinz(fjdx
2

22. I(l —sin? (fndx
2
3ananue 24.

BBI4ucnuTh MHTETpaibl OT TPUTOHOMETPHYCCKUX (PYHKIIHUH.

5. Isin2 xdx

) ) ) .4
1. [sin5xsin 3xdx 18. [ sin 3xsm§xdx
2. [cos4xcosxdx 19. [ cosxsin 4xdx
3. fsin 7Tx cos3xdx 20. Isin 7x sin 3xdx
4. [sin3xsin xdx 21. [cosxcos3xdx
5. [cos5xcos3xdx 22. [sin(x/2)sin(x/3)dx
3amanue 25.
BoruncnuThk HUHTErpas OT TPUTOHOMETPUUYECKON PYHKINH.
dx d
I . 18. | al
3+5smx+3cosx Ctg2x+c052x
dx d
2. [——— 19. f—xz
1 -sinx (1 + sin x)
2
cos” xd. dx
3. _[ 3 rax 20. I_
sin” x +4sin xcosx sm x
3
cos” xd. dx
T 21, |
sin” x +sin x CoSXx
sin 2x dx
5. [— ;——dx 22, [ ———
cos” x—smn“ x—1 2+3cosx
PacuérHo-rpaguueckas padora Ne2
3aganue 1.

Beraucnuth 3HaueHHue OIIPCACIICHHOI'O UHTCTpaJIa.

/3 X
1.a) ZI).tg)ca’)c B) %IFx3dx
z /2
2.2) | dx B) | cos” xdx
1 2x—1 0
T dx 43 dz
3.a) | —— B) —_—
£3+2cosx 354 Nz +1
1 1
4. a)jL2 8) [V dx
—1(1 +x2) 0



0 dx /2

. 2
58) | ————— B) sin x cos” xdx
_jz 1+3x+1 ({
3ananue 2.

Bbrancnute HecOOCTBEHHBIN HHTETPaJl MU I0Ka3aTh €ro pacxXxoIuMOCTb.

T dx T2 T dx

1. i — 12. [xe™ dx 23, [————
o X2 +4x+5 £ (I)a2+x2
4 dx T dx

2. | —— 13. 24, j
03/(x — 3) {x + X 01— x
3 0 0

3. [——— dx 14. [ arctgdx 25. J'ﬂ
o(x—2) 0
©  Jx 0 . 1

4. J' 15. jsm xdx 26. Iln xdx
5xInx 0
2 0 0

5. j dx 16. 1+1nxdx 27. Ixsinxdx

S+ 3) X 1
3aganue 3.

Brerauciauts momaay puryp.

1. HaiiTu momanp mIoCKoi (Urypsl, OrpaHUYEHHOH mapadonoi y=x>+1, ockro OX 1 IpsMBIMA X=1 1
x=4.

2. Haiitu miomans miocko# Gpurypsl, orpanndennon muausamu y=Inx, y=0, x=1, x=e

3. Haiitn miomasp miockoi GUTYpsl, OrpaHMYEHHOH MOMYKYOHUECKOH mapabomioil y>=X° n npamoit
x=4.

4. BpruucnauTs mwiomanas GUTypsl, OTpaHUYEHHON YKa3aHHBIMU JUHUAMHU: X-2y+4=0, x+y-5=0 u y=0.
5. BblumcauTh mWI0Nmans GUrypsl, OrpaHHUYeHHOI: 7x2-9y-9=0, 5x2-9y+27=0.

3ananue 4.
Haiitu 066eM Tell, 06pa3oBaHHBIX BPallEHHEM BOKPYT OCH M OTPAHMYEHHBIX JIMHUSAMM.
64
1. Ox,y:—,x2:8y 18.Ox,y:1(1+x2)x:1,x:—1,y20
2
x°+16
2. Ox, y2=x,x>=y 19.0x, y=4/x,x=1,x=4,y=0
3. Ox, y=+/xe",x=1,y=0 20.0y, y=e*,x=0,x=1,y=1
4. Ox, y=x2/2,y=x"/8 21.0y, y=x>,y=1x=0
5. Ox, x> /a’ +y? /6% =1 22.0y, y=4/x,x=1Lx=4
3amanmue 5.

BBIYHCIUTD JJIMHBI IYT KPUBBIX.

1. y=Ihsinxorx=x/3 nox=7/2
y=x2/2 orx=0  1ox=I
y=1-Incosxorx=0 nox=7/6
y= chx ot x=0 no x=1

x=1>/3 —t,y:l‘2 + 2 o1 t=0 510 t=3
Kpurepun onenkn:

oUW N



7. 20 0.: BbICTABJISETCS CTYJEHTY, €CJIM OH MOJIHO U IPAMOTHO JTa€T OTBETHI HA IIOCTABJIEHHBIE BOIPOCHI,
apryMEHTHPOBAHO IMOSICHAET CXEMBbI, aJITOPUTMBI, YMEET BBIJCIATH II1aBHOE, 0000IIaTh, 1eJ1aTh BHIBOIBL,
yCTaHaBIIMBATh MEKIIPEIMETHBIE CBSI3U; OTCYTCTBYIOT OIIMOKU M HEAOYETHI ITPU BOCIIPOU3BEICHUH
U3Y4YEHHOI'0 MaTepuaia,

8. 15-19 0.:BbICTaBNSETCA CTY/ACHTY, €CIIM OH 3HACT BECh U3YUEHHBIH IPOrPaAMMHBINA MaTepHall, HO B
OTBETE Ha BOIIPOCHI JIOMYCKAET HEJ0YEThI, HE3HAUUTENIbHBIE (HerpyObie) OMMOKH, TPUMEHSET
[IOJIy4YE€HHBIE 3HAHMsI Ha IPAKTHKE, UCTIBITHIBAET 3aTPYAHEHUS IIPU CaMOCTOSITEIbHOM BOCIIPOU3BEICHUH,
TpeOyeT He3HAYUTEIHHON IIOMOIIH MTPETIo1aBaTeNs;

9. 10-14 6.:BbICTaBISETCS CTY/ACHTY, €CIIH OH IIPU OTBETE AOIMYCKACT CYIIECTBEHHbBIE HEA0YETHI (HE
MeHee 50% npaBUIBHBIX OTBETOB OT OOLIET0 YMCIIa), 3HaeT MaTepual Ha ypOBHE MUHUMAIbHBIX
TpeOOBaHMI TPOTPAMMBI, 3aTPYIHSAETCS MIPU OTBETaX HA BUJOU3MEHEHHBIE BOIIPOCHI;

10. 0-136.:BBICTaBISIETCS CTYICHTY, €CJIM OH MOKAa3bIBaCT 3HAHUE M YCBOGHUE MaTepraia Ha yPOBHE HIKE
MUHUMAaJbHBIX TPEOOBAHUM MPOTPAMMBI, JAET OTBETHI C CYLLIECTBEHHBIMU HefoueTamu (MeHee 50%
MIPaBUJIBHBIX OTBETOB OT OOILIEr0 YKciia), OTCYTCTBYIOT YMEHHMsI pab0TaTh Ha YpOBHE BOCIIPOU3BEIACHMUS,
JIOTIYCKaeT 3aTPyAHEHHUS [IPH OTBETaX Ha CTaHJIapPTHHIE BOIIPOCHI.

11. I'pyObIMU cUMTAIOTCS CIEAYIOMNE OMNUOKN

12. - He3HaHWE ONpeAeTICHUI OCHOBHBIX TIOHSITHIA,

13. - HeyMeHUe BBIJCTHUTH B OTBETE IIIaBHOE;

14. - HeyMeHue IPUMEHATh 3HAHUS U1 00BSICHEHUS SIBICHUI;

15. - HeymeHue JenaTh BBIBOIBI M 0000IIEeHMS;

16. - HEyMeHUe MOTb30BaThHCS MMEPBOMCTOYHUKAMHU M CIIPAaBOYHUKAMHU.

17. K HerpyObIMH oIMOKaM clieyeT OTHECTH:

18. - HETOYHOCTH POPMYITHUPOBOK, OTIPE/ICTICHNH, MOHITHH, BRI3BaHHAS HEMIOJHOTOW OXBaTa OCHOBHBIX
MIPU3HAKOB OIPEAEIAEMOro MOHATHUS WIIM 3aMEHOM OJHOTO - ABYX U3 3TUX NPU3HAKOB BTOPOCTENICHHBIMU;
19. - HenocTaTOYHO NMPOJYMAHHBIN IJIaH OTBETA (HapyLIEeHHEe JOIMKH, IOJMEHA OTAEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENIEHHBIMU);




MuHucTepcTBO HayKu U Beiciiero oopaszosanus Poccuiickoit denepaunu
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHbIN ®EAEPAJIbHBI YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuit uactutyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu
Kadenpa maremaTnku u "HGOPMATUKU

TecToBBII MaTepua

AHaJuTHYecKas reoMeTpus. KoMmiiekcHbIe Yncaa

1. YraoBoii ko3(ppuiueHT npsimoii 6x+2y-5=0 paBen:
+-3 3 2 -6
2. YpaBHeHuHe NPSIMOi, MepNEeHIUKYJISIPHOI mpsAMoii Yy = 2X + 3,
SIBJISIETCH:
+-X-2y-5=0 2x+y+1=0
x+3y+12=0 x+3y+4=0
3. Ha niockoctu ypaBuenuem Ax+By+C=0 3amaercs
+HIpsmas [TapaGouna
l'unep6ona HewussectHas kpuBas
4. OT1merbTe IpaBuJIbHbIN 0TBeT. KoopauHaTel cepeauHbl oTpeska OA, coequHAIOIIEr0
Hayaj0 koopauHat O ¢ Toukoii A (-5;2):
0 +(-151) 1 (-2571)
0 (-5,2) 1 (2,-5)
5. Yraosoii kodppuunent npsamoit Sx+3y-3=0 paBen:
5 3 3)
0+ —— - = 05 0~
3 3) 3
6. [YpaBHeHHe IPSAMOi mpoxoasiiei yepe3 aBe To0uku A(3;-1) u B(2,4) umeer BU:
[+ 5x+y-14=0 5x-y+14=0
S5x+3y-14=0 3x+5y-14=0
7. YpaBHeHune npsimoi npoxoasieii yepe3 Touky A(2;1) u oopasyromeii ¢ ocb10 Ox yroa tgA=1
+y-x+1=0 x +y- 1=0
x-y+1=0 y-x-1=0
8. YpaBHeHune NPsiMOM NMPOXOAAIIEil Yepe3 HAYAJI0 KOOPAUMHAT U TOUKY A(-2;2) umMeeT BU:
+y=x y=-X
y=2X y=-2X
O
9. IIpsimblie, yriaosbie K03¢GGUIHEHTHI, KOTOPHIX PABHBI, SIBJISOTCS Napa/LieIbHbIMA
+BepHo Hegepno
10. IIpsimble, yrioBbie KO3QPHUHEHTHI, KOTOPHIX MPAMO MPONOPHUOHAIBHbI, SBJISIOTCH
napauleJbHbIMHA
+ HEeBEpPHO BEpPHO

11. Cpenu npsmbIx l1: 4x-6y+7=0, l2: 2x-3y-8=0, l3: 6x+4y+1=0, l5: 4x+6y+7=0, napa;ieTbHLIMHI
ABJasAI0TCsA: (BBenuTe HOMepa NPAMBIX, Yepe3 3aNATYI0)
OTBET: 1,2

12. Cpenu npsambix |1: 4x-6y+7=0, 12: 2x-3y-8=0, 13: 6x+4y+1=0, |14: 4x+6y+7=0,
napauieIbHbIMU SIBJIsIIOTCS: (BBeuTe HOMepa NPsiMbIX, Yepe3 3ansTyI0)

Ortser 2,3

13. Yroa mexay npsimbiMu y=2x+3,y=-1/2x-4 paBeHn:

L otBet 90

14. JIro6ast npsaAMas Ha IVIOCKOCTH MOKeT OBITh 3aJaHa YPABHEHHEM NepBOro nopsjaka Ax + By

+C=0



+Bepno Hesepro

15. IIpsimast oTcekaeT HA KOOPAUHATHBIX OCSIX PaBHbIE MOJIOKUTEIbHBIe 0Tpe3ku. CocTaBUTH
ypaBHeHHe NPsAMOii, ecJId II0AAbL TPEYTroJIbHIKA, 00PA30BAHHOI0 3 THMH O0TPE3KAMH PaBHa 8 cM>,
3anummre o01iee ypaBHeHHe IIPSIMOIA.

OtBer: x +y—4=0.

16. OnpeeauTts yroj Mexay npsMbiMu: y = -3X + 7; y = 2X + 1. OTBeT 3anuumTe B rpajgycax.
Ortser 45

17. Hpsamelie 3x — S5y +7=0 u 10x + 6y — 3 = 0 nepneHIMKYJISPHBI.

+Bepno Hesepro

18. Kaxoro Buaa npsimoi He cylmecTByer:

+YpaBHEHUS IPAMON B KOOpAUHATAX
YpaBHeHUE NPSIMON B OTpE3Kax

VYpaBHeHHE PSAMON € YIIIOBBIM K03 puiinenTom
HopmanbsHoe ypaBHEHHE TPAMOI

19. 3anummre ypaBHeHHe NPSIMOii, npoxoasieii yepe3 Touku A(1, 2) u B(3, 4) (oTBer
3anumute B Buae Ax+By+C=0).

OtBer x-y+1=0

20. BepHo sin, uTo Touka M(4,3) nesur orpe3ok AB momosnam, ecam: A(1,6), B(7,0).
+Bepno Hesepro

21. Touka A(-4;2) npuHaajexuT npsimoii 3x-4y+8=0

+HesepHo Bepno
22. Kaxnas npsimasi Ha VIOCKOCTH € NIPSIMOYT0JIbHOM 1eKAPTOBOI CHCTEMOM KOOPAMHAT
onpeeJsieTcsl ypaBHeHUeM MepPBOii cTeNeHu
+BepHo Hesepno
23. YpaBHeHHEeM B 0TPe3Kax MOKeT ObITh 3aJ1aHa JII00asi NpsiMasi HA MJIOCKOCTH
+HeepHo Bepno
24. HajiTn Touky nepecedenusi npaMbix 2x+3y-8=0 u x-2y+3=0. B orBeT BBeauTe cymmy
KOOpAUHAT.
Otser 3
25. H3BecTHO ypaBHeHHe psaMoii y=-1/5+5. Yka3zaTh npsimy1o, neprneHauKyJ/JIsAPpHYI0 JaAHHOT
NPsSIMOii:
+ y=5x-4 y=4x-5
y=-1/5x-5 V=-5x+4
26. Kakmue U3 JaHHBIX NPSAMBIX HPOXOAAT Yepe3 HAYaJI0 KOOPAMHAT:
+x-y=0 +3x-2y=0
x-y=3 x-2y-9=0
2x-y-4=0
27. HaiiTu paccrosinne mexkny Toukamu A(1;2) u B(5;-3). BBenure noakopenHoe BbIpaxkeHue
Otser 41
28. Jl;1s1 KOMILJIEKCHOTo unciia z=-4+5i , Rez paBna
+4 5 -4 -5
29. Yka3aThb 4HCJI0, CONPSIKEHHOE K KOMILJIEKCHOMY YMciay Z = 7 — .
+7+i -7 -T+i HET NPaBUIILHOTO OTBETA
30. JlaHbl 1Ba KOMILIEKCHBIX unciaazl= 2 +| ux z2= 4 — 3i, ux cymma paBHa.
Ortser: 6 — 2i; .
31 HaiiTu Moay/ib KOMILIEKCHOT0 Ynciia z= 1 — 3i. B oTBer BBeIuTE NOJAKOPEHHOE BhIpaKeHHE
Otger: 10
32. Moayab KoMIUIEKCHOT0 Ynciiaz= 4 + 3i paBeH:
Otser 5
33. APrymMeHTOM KOMILIEKCHOTO 4Yncia z=a+Di Ha3pIBaeTcs BeJMUYMHA yrjia ¢ MeKIy

OTPHIATEJbHBIM HANIPABJICHHEM /ICHCTBUTEIbHON ocH OX M BEKTOPOM I, H300pakar0 UM
KOMIIJIEKCHOE€ YU CJI0.

+HEBEPHO BEpHO

34. Tpuronomerpuyeckas (popMa KOMIIEKCHOI0 YHCJIa UMeEET BU/A:

+z=r(cos ¢ +i sin @), z=r(cos ¢ -i sin @),



z=r( sin ¢ +i cos o), z=r( sin ¢ -i cos @),

35. JJ1s1 TOro 4T00HI YMHOKUTH /IBA YNCJIA B TPUTOHOMETPUYECKOi GOPM HYKHO:
+IEPEMHOXKUTDL UX MOAYIIH, @ PT'YMEHTEI CII0KUTH

MEPCMHOXUTb UX MOAYJIU, a4 ApTYMCHTBI BBIUCCTDH

NCPEMHOXHUTL UX apI'YMCHTEI, 4 MOAYJIN CIIOXKHUTDH

PasACIUTb UX apryMCHTHBI, @ MOJAYJIN CJIIOKUTDH

36. MonayJib KOMILIEKCHOTO YHcJIa Z=-21 paBeH

OTBET 2

37. ApPryMeHT KOMILJIEKCHOTO YHCJIA Z=--2] paBeH: OTBET BBEIUTE B IPaaycax

otset 270

38. KoMmiekcHBIMH YW CJIaMM HA3bIBAIOTCS YHCJIA BUAA X+Yi,rje i- MHUMAsi eTHHUIA , 2 X H Y
-3T0

+/lelicTBUTENBHBIEC YUCIIA Harypaneuble uncia

PanvonaneHbIe ynca HppanmonansHsle yncia

39. IMpousBeneHne NBYX KOMILIEKCHBIX Yncena Z1=a+bi u z2=c+di paBHo

+(@+bi)*(c+di)=(ac— bd) + (bc + ad)i
(@+bi)*(c+di)=(ac— bd)- (bc + ad)i
(@+bi)+(c+di)=(a-c)+(b-d)i
(@+bi)+(c+di)=(@+d)+(b+c)i

40.  Haiim i

Otser -i

41. Boruncants (2 + 3i)(5 — 7i) . B oTBer 3anummTe pa3sHOCTb AeiiCTBUTEIbHOH U MHUMOW YacTH
Otser 30

42. Juist TOro 4ro0bl pa3iejMTh ABAa YNCJIA B TPUTOHOMETPUYECKOil GopM HYKHO:

+pa3z[eJme X MOAYJIN, a apIr'yMCHTEBI BbIUCCTDb
MNCPEMHOXHUTD UX MOAYJIN, 4 API'YMCHTBI BbIYUCCTh
INCPEMHOKUTE UX apI'YMCHTLBI, @ MOJAYJIHN CIOXHNTbH
Pa3aACIINTb UX APpT'YMCHTBI, 4 MOAYJIN CJIOKUTH

43. Ykaxkure ypaBHeHHe NPSIMOM 3a/JaHHOE € YIJIOBBIM K03 (¢ uumeHTomM
y=-3x+4 y+4x-5=0

y/5+x/7=1 2x=5

44, Ykaxkure ypaBHeHHe NPSIMOi napaJuiejbHoi ocu OX

+y=-2 y+4x-5=0

y/5+x/7=1 x=-5

45, Ykaxkure ypaBHeHHe NPSIMOi nmapaJuieabHoii ocu OY

x=-5 y=-2

y+4x-5=0 y/5+x/7=1

46. YkaxuTe ypaBHeHHe NPAMOM NMPOXOAsIIe Yepe3 HA4aJ10 KOOPAMHAT
+2x=5 y=-3x+4

y+4x-5=0 y/5+x/7=1

47. JJ1s1 TOro 4ro0nl pa3iesuTh IBa KOMILUIEKCHBIX YMCJIa B ajiredpandeckoi ¢gopme, HYy:KHO:

+YucnuTesb U 3HAMEHATENTb YMHOKUTH HA YUCIIO COTPSUKEHHOE 3HAMEHATEITHO

YucnuTenb U 3HAMEHATENIb YMHOYKUTH HA YUCIIO COTPSUKEHHOE YHCITUTENTIO

YucnuTenb yMHOKHUTD Ha YHCIIO COMPSHKECHHOE 3HAMEHATEITIO

3HaMeHaTeh YMHOKUTD Ha YHCIIO COMPSDKCHHOE 3HAMEHATEITIO

48. HaiiTu yactHoe ot neienus (2+31)/(5-7i). B orBeTe 3anmucaTh 1eiiCTBUTEIbHYIO YaCTh
MOJIyYHBIIErocsi KOMILJIEKCHOTO YKc/ia B Buae a/b

Ortser -11/74

49. HaiiTu y u3 paBencrBa: 3y +5xi=15-7i

Otser 5

l. AHaJIMTHYeCKasi TeOMeTPHS B NPOCTPAHCTBE

1. Jomnonaute



VpaBuenue Ax+ By +Cz+ D =0 B npocTpaHCTBe onpenensieT ###.

OrBer:
2. CooTBeTCTBHE MEX/Y YPaBHEHUEM IIJIOCKOCTH U €€ TIOJIOKEHHUEM B IIPOCTPAHCTBE:
1. 2Xx+32+5=0 ] mapamnensHa ocu OX
2. 4y—-7-3=0 "] mpoxoaurt 4yepes ock Oy
] mapannensHa ocu Oy
1 mapamnensHa ocu Oz
] mIpOXOUT Yepe3 Hadauo KOOPIHHAT
Otser:
1.
2.
3. JomonanTe
BexTop, KOTOpbIil NepIeHANKYISIPEH TIIOCKOCTH, Ha3bIBAaeTCs ###.
Otser:
4. OTMeThTe NpaBUIIbHBIN OTBET

VYcnosue nepnenaukyaspaocty miockocreir AX+BYy+Cz+D, =0u AXx+B,y+C,z+D, =0:
r Al Bl _ &

7 AA +BB,+CC,=0
~A_B _C_D,
A2 BZ CZ D2
7 AA +BB,+CC,+DD, =0
Otser:
5. OTMeThTe MPABUIIBHBINA OTBET

VpaBHEHHE IIOCKOCTH, NPOXOAALIEi uepe3 TPU TOUKH Ai(O;Z;O), A, (2;0;0), A, (0;0;2):
1 X+y+z-2=0

1 X-y+z+2=0

1 —-X+y-z+2=0

[ 2X+2y+2z=1

OTtBer:
6. CooTBeTCTBHE MEXK]ly YPABHEHUEM MPAMOU B IPOCTPAHCTBE U €€ Ha3BaHUEM:
X=X+t [ KAHOHUYECKOE
[ ypaBHEHHE MPSIMON IPOXOJAIICH Yepe3 ABE
TOYKHU
Z=17,+nt ] obmiee
5 Ax+By+Cz+D =0 "] HOpMasbHOE
. [ mapaMeTpUYECKOe
Ax+B,y+C,z+D,=0 pametp
OTtBer:
1.
2.
7. OTMeTbTe NpaBUIIbHBIN OTBET

VYpaBHeHue mpsMOW, mpoxondmeil depes Touky M (1;0;2) HNEPIECHANKYIIPHO  IIOCKOCTH
2x—-3y-52+12=0:



8. OTMeTbTe MPaBUIIbHBIN OTBET
O06bem upamMupl, OrpaHUICHHOM MITOCKOCThI0 X +3Y —5Z —15=0 u KOOpAMHATHBIMH TJIOCKOCTSIMHU:

37,5
0112,5
18,75
75
OTBerT:

9. OTMeTbTe PaBUIIBHBIN OTBET

VYron Mexay miockocTsIMu X—2Y+22—-8=0 u Xx+z—-6=0:
1 90°

7 60°

) 45°

1 30°
OTBeT:

10. OTMeThTE MPaBUIIbHBIN OTBET
Cpenun IIOCKOCTEH p, :2Xx-3y+5z2-7=0, p,:Xx—-3z+2=0, p;:2Xx-3y+52+3=0,

P, :2X+Yy+2z—-1=0, napaunenbHbIMHU SBIISIOTCS
poup,

Lp,up,

Lpyu Py

p;mp,

OTtBeT:

11. OTMeTbTe NPaBUIIbHBIN OTBET

Paccrosinne Touku M (5;1;—1) OT IUIOCKOCTU X—2Y—2Z2+4=0:
02

4

01

03

OTtBer:

12. OTMmeThTE NPaBUIIBHBIN OTBET
VYpaBHeHue MpsMoil, mpoxoaduiei yepe3 Touky M (5;3;4) Y TapajuieIbHON BEKTOPY a {2;5;—8}:
X+5 y+3 z+4
2 5 -8
X-2 y-5 z+8
L = =
5 3 4




Xx-5 y-3 z-4

2 5 -8
. X+2 y+5 z-8

5 3 4
OrtBer:

1. IToBepXHOCTH BTOPOIO NOPsSIAKA

13. Jononxute
### - TOBEPXHOCTD, [IOJyYEHHAs! BPALLIEHUEM OKPYKHOCTH BOKpPYT €€ OCH CUMMETPHUH.
Orser:
14. Homonxute

[ToBepxHOCTh, 00pa3oBaHHAas [BWKEHHUEM IMPSMOW, KOTOpas COXpaHSeT IJIaBHOE HallpaBJIeHUE H
TepeceKaeT Kax /bl pa3 HEKOTOPYIO KPUBYIO, Ha3bIBAETCA ### MOBEPXHOCTHIO.
OtBet:

15. OTMeThTe NpaBUIIbHBIN OTBET
Ha pucynke nzobpaxeH:
) DIUTMNTAYECKUH TTHITHHID
[l mapaGoMuuecKuii IIINHIP
[] smumncons
) rurepOOTMYeCKUH ITHITHHID

Otser:
16. CooTBeTcTBHE MEXK1Y YPaBHEHHEM [TOBEPXHOCTH U €€ Ha3BaHHEM:
1.y* =4x ] mapaGoIMYeCKUii IITHHIP
Xy ) SIIMOTHYECKUNA HUITUH]IP
2. ——-—=1 ) runepOoIMYeCcKUi IUITUHAD
a’ b [] KkoHyC
OTser:
1.
2.
17. OTMeTbTe NPaBUIIbHBIN OTBET
Ha pucynke n3zo6paxen: <=

[] 3IMOTHYECKUN [TUIUH/IP;

] KOHYC BTOPOTO IOPAIKA;

[] 3amuncoum;

) runepOOIMYeCKUi [IUITMHIP.

OTtBerT:
18. CooTBeTCTBHE MEX/ly YPABHEHUEM IMOBEPXHOCTH U €€ Ha3BaHUEM:
1 X2 y2 B ] mapaOoMMYeCcKuil IUITUHAD
. ? + b_z - ] SIIMNITUYECKUN LIWIIHHAP
W2 yz 52 ) runepOOTMYeCKUN TUITHH]IP
2.—5+5-—=0 ] KOHYC



OTtBeT:
1.
2.

19. OTMeThTE NPaBUIIbHBIN OTBET
Ha pucynke nzodpaxeH:
U smuriconp
] mapaboyon
[J KOHyC BTOpPOI'0 IIOpsAIKa
] TurepOOTMYeCKUi TUIMHD
Otser:

¢

20. CooTBeTcTBHE MEXKIY YpaBHEHUEM ITOBEPXHOCTH U €€ Ha3BAaHHEM:
x> y* z° LI symaricon
1 I’ + b 1 "] runep6oIMYECcKHii TapaboIon
s 2 2 ] OJTHOTIOJIOCTHBIN THIIEPOOIION]
2. X_2 + y_2 - 2_2 =1 (] IBYMOJIOCTHBIN THIIEPOOJIOU]
a~ b ¢
Otser:
1.
2.
21. OTMeTbhTe NPaBUIIbHBINA OTBET

Ha pucynke nzobpaxen:

] OAHOTMIOJIOCTHBIH rumnep0oIona

U] runepOOIMYECKU 1TapadoIIon T

] IUTMITUYECKUH IVITTHIIP

] mapa nepeceKaromuxcs MI0CKOCTeH

OTBeT:

22. OTMeTbhTe MPaBUIIbHBIN OTBET
Ha pucynke n3o0paxeH:
] OJTHOTIOJIOCTHBIN THITEPOOITION]T
U] runepOOIMYECKUi 1apadoIon 1
) IUTMIITUYECKUH [TUITHH]ID
] mapa nmepeceKarIuXcs MI0CKOCTEH

OTBeT:

23. OTMeTbTe NpaBUIIbHBIN OTBET

< FE

HOBerHOCTb, MOJIY4YCHHAA BpalllCHUCM r[apa60nLI BOKpYT €€ OCH CUMMCTpPHUHU:

] OAHOTIOJIOCTHBIH TUTEepOOION

] runepOoIon] BpameHus

] mapabosous BparieHus

] mapa rnepeceKarommnxcs MIOCKOCTeH
OTtBerT:

24, OTMmeThTE NPaBUIIBHBIN OTBET
Ha pucynke nzo0paxeH:
"] OJTHOTIOJIOCTHBIN TUIIEPOOIION]
"] runepOosueckuii mapadosons
] SIIMNITAYECKUH TUIMHIP
"] mapa nepeceKaroLInxcs MI0CKOCTeH

i



OTtBeT:

25. CooTBeTCTBHE MEX/Y YPAaBHEHUEM [TIOBEPXHOCTU U €€ Ha3BaHUEM:
2 y2 [ mapa nepeceKaromuxcs II0CKOCTEN
L az b2 =0 ] mapa napajuieJIbHbIX IIOCKOCTEMN
s [ mapa MHMMBIX [I€PECEKAIOIINXCS INIOCKOCTEN
2. X_2 + y_2 =0 ] mapa COBITaBIIMX INIOCKOCTEN
a® b
Otser:
1.
2.
26 CootBeTcTBHE MEX1Y N300paKEHNEM IOBEPXHOCTH U €€ KAHOHMUECKUM ypaBHEHUEM

2 2 2
X Z
15+
a C
X2 2 ZZ B

2.
OTBeT
1.
2.
3.
217. OTMeTbTe NPaBUIIbHBIN OTBET

KoopauHaTh! IeHTpa U paguyc cdepsl, 3a1aHH0l ypaBHeHHEM X + Y +2° —4X+6y+22-2=0:
1 0(2-3-1), R=4

1 0(2-3-1), R=16

0 O(-231),R=4

1 O(-46;2), R=2

Orser:

Beenenue B anaymms
1. O6nacts onpenenenns GyHkmun Y =+ X° —4
a) [-2;2]
6) (—o0i-2][2+0)
» (-22)

r) [4;+oo)



n) (—o04)

lim f(x)=A

2. Cpenu rpadukoB, mpuBeACHHBIX Ha puc. 1, ykazats BCE, cooTBeTcTByIOITHE hopMyne =2
3. Cpenu rpadukoB, MpuBEACHHBIX Ha puc. 1, ykazatb BCE, cooTBeTcTBYytOMmIMEe hopmyre
lim f{x)=+e0

A—sHo

4. Cpenu rpaduKoB, IpUBEACHHBIX Ha puc. 1, ykazate BCE, cooTBercTByIomme hopmyie

lim ()=
! JL\\
4 A
9 =z cl I
Q) ?)
Pucynox 1

5. Vxazare BCE ytBepxnenus, cripaBeasiuBble Ui rpaguka GyHKINH, H300pakeHHOTO Ha pHC. 2:

A
uf///r—x
Pucynoxk 2
a) hm f(x)=o0 o) lm flx)=4 » lm j(x)=0
) lm ) =0 p lm 7e)=4 o lm (x)=0

lim r()=5  limZ
6. Ecmm *—* , TO ey paBeH
a)3
6)—3
B) 0
r) «@
1) HE CYIIECTBYET

. o~

: lim

lim 7 (x)=0 "
7. Ecm *~ 7) , TO A paBeH
a)3
6)—3
B) 0
r) «

1) HE CYIIIeCTBYET



. 5
- lim
= o}

A S S
a)3
0)—3
B) 0
r) @
1) HE CYIIECTBYET

paBeH

lim 7(x)=3 lim 7(x)
9. Ecrm *— u f(X) —uernas, To *1 paBeH
a) 3
0) -3
B) 0
r) «
1) HE CYIIECTBYET

lim sinf{x — 2)
10. Boramcmmums 2 X — 2
a)l
6)—1
B) 0
r)
1) HE CYIIECTBYET

lim M =1000

11. UssectHo, uro npu * —>0 a(x) u By _ Geckoneuno mamse n 0 PEX) . Kakoe n3

cle/yIomux yTBepkaennii Bepro mpun X —> 02

a) ou(x) u B(x) SKBHBaJICHTHBI

0) ou(x) Oosee BEICOKOTO MOPSIIKA MaTOCTH, 4eM [(x)
B) ou(x) 6oJtee HU3KOIO MOPSIIKA MAIOCTH, 4eM [B(x)
r) a(x) u B(x) ogHOTO MOPSAIKA MAJIOCTH

12. VI3BecTHO, 4TO MpH * =20 Geckoneuno mMaibie a(x) u B} SKBUBAJICHTHBI (Q(I) ~P {I])’

AKOC U3 CIICAYIOIUX YTBCPKACHUN BEPHO IIPU !

a) a(x) 0o0J1ee BBICOKOTO TOPsIIKa MAJIOCTH, YeM B(x)
0) a(x) 00J1e€ HU3KOTO TIOPSJIKA MAJIOCTH, YeM B(x)
B) a(x) H B(x) OJIHOTO TIOPS/IKa MaJlOCTH

F) aix) n ﬂ(I) HCJIb3d CpaBHUBATDH

13. Tlpu * —1 ykaxxute BCE BepHbIe yTBEpXKACHHUS:
a) SILX ~ X

6) sin{x -1y~ (x -1)

B) gin{x + 1) ~ {x + 1)

r) sinfl/x)~(1/x)



lim(~ - 2+
14. Beruncauty #== Fl F
a)l

0)—1

B) 0

r) @

n) 1/2

—%4—...—2—?]-(}14—1]]

3
15. Ipenen !(im LH%
a) 4/3

0) -1

B) 0

r) 1

J1) o0

2

. X" —
16. Ipenen lim ————— pasen
x>2 X“ 4+ X—6

a) 4/5
6)0
B) 1
r)-4
n) 5

17. Cpenu rpaduxoB, mpuBeneHHBIX Ha puc. 3, ykaxute BCE, Ha KOTOPBIX QYHKINSA UMEET B TOUKE d
pas3pbeIB BTOPOTO poJia.

18. Cpenu rpaduxoB, npuBeneHHBIX Ha puc. 3, ykaxute BCE, Ha KOTOPBIX QYHKINSA UMEET B TOUKE d
pas3phIB IIEPBOTO POAA.

19. Cpenu rpaduxoB, npuBeaeHHBIX Ha puc. 3, ykaxxute BCE, Ha KOTOpBIX (YHKIIHUS HEPEepPhIBHA B

TOYKE .
§ § d d
4 A =~ A A
0 z i a T i & % 0 z

a T I

4

)

Pucynok 3

im f{x)=-= lhm [f{x)=18
20. UzBecTHO, yto **¢ " ; Aretl . Kakoe u3 yrBepkaeHuii BEpHO?
a) ¢ — TOYKa HEyCTPAaHUMOTO pa3pbIBa IEPBOI0 poJja
0) ¢ — TOUKa yCTpaHUMOTO pa3pbIBa IEPBOT0 poJia
B) ¢ —TOYKa pa3pbIBa BTOPOro poJa
I') ¢ — TOYKa HENPEPHIBHOCTH

m f(x)=-5 Im f(x)=-5
21. UsBecTHO, uto *~*¢ " ; Ape D

a) ¢ — TOYKa HEYCTPaHHMOTO Pa3pblBa IIEPBOTO POIA

0) ¢ — TOYKa yCTPaHUMOTO Pa3phiBa IEPBOTO POJA

B) ¢ —TOYKa pa3phbiBa BTOPOro poJaa

I) ¢ — TOYKA HEMPEPHIBHOCTH

; f(c) = — 5. Kakoe u3 yrBepxaeHuit BepHO?



22. YxaxuTe, B KAKOM cirydae B Touke ¢ pyHkuus f(X) uMeer ycrpaHuMblii pa3pbiB

lim f()=-5 lm f()=-5

a) A—re — : x—=c+0 ;f(C) =0
Im f{x)=-5 lm f{(x)=8
6) i —0 : = o +0 ;f(C):S

fm f()=-5 lm_f()=—w

B) s—=c -0

]imnf{x}=—5 lim {(x)=-5

r) A=r —

23. ®yuknus f(X) uMeeT ycTpaHUMBIN pa3pbiB B TOUKE X = 2 U

paBeH
a)l

0) -1

B) 0

T) o©

1) Ipyroi OTBET.

24. Yxaxute BCE ¢yHknu HerpepbsIBHBIE B TOUKe X = 1

2) sin(x —1)
x—1

6) SImx

§IT1 X

p) *x—1

MIxasa oneHUBAHNSA.

; a=»o+0 ;f(C):—5

im f(x)=1 him f(x)

s—=2-0

. TOFI[a x—=2+0

IIpouieHT BHINOJTHEHHBIX TECTOBBIX 3a1aHUI

Kosn4yecTBo HAOpaHHBIX 0AJ1JIOB

91% - 100% ominysgo 100a1oB
81% - 90% OTINYHO90aIIOB
71% - 80% X0poI1I086aI0B

61% - 70%

y,I[OBJ'ICTBOpI/ITeJ'IBHO7 0a1I0B

51% - 60%

YIOBJIETBOPUTENILHO6 OAIIOB

<50%

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHOO OaioB




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texumnueckuit uacturyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTnku 1 uHGOPMATUKA

TeMbl NPAKTHYECKUX 3aHATHH
1.cemecTp
1. MaTpuiisl, OCHOBHBIE MOHATHUSI, ACHCTBUs Haa MaTpuiiamu. Onpenenurtenu. O6parnas marpunia. Panr
MaTtpulibl. CUCTEMBI JIMHEHHBIX YPABHEHUH.
2. . llonsatue BekTopa. JIMHEWHBIC onepanuy HaJa BekTopamu. [Ipoekius BekTopa Ha oCh. PasmokeHue
BEKTOpa 10 IpSIMOYTroJibHOMY 0a3ucy. PaccTosHue Mexay IByMsl TOUKaMH, KakK JUIMHA BEKTOpa.
3. Jluaun Ha miockoctu. IlpocTeifiue 3a7aun Ha IUIOCKOCTH: JIEJIEHUE OTpe3Ka B JaHHOM OTHOIIEHUH,
IJIOIIA(b TPEYroJibHUKA. [1oJsipHBIE KOOPAMHATEL. YpaBHEHUE MPSIMOM HA INIOCKOCTH. KpuBbIE BTOPOTO
MOPsI/IKA Ha TUIOCKOCTH
4. Tlnockocte B mpoctpaHcTBe. [IpsiMas B mpocTpaHcTBe. B3amMHOe pacmofiokeHHe NpSIMOU U
TIJIOCKOCTH B TIpocTpaHcTBe. [loBepXHOCTH BTOPOTO MOPSAKA U UX CEUCHUS
5. Teopusa mHOkecTB. Oniepanuy HaJl MHOYKECTBAMHU.
6. Oysknusg, o0macth ee ompeaeneHus. YucimoBble mocheaoBaTeNbHOCTA. [lpemen dmcioBoi
nocnenosarenbHocTd. [lpenen ¢yHknum B TOouke W Ha OeckoHEYHOCTU.OJHOCTOPOHHUE MpEAEbI.
HenpepriBHOCTh (hyHKIMHN.OTHOCTOPOHHSS HENPEPHIBHOCT. TOUKH pa3phiBa
7. lonarue npousBoanoil. [lpasmia nuddepennuponanus. JuddepenurpoBanne CloXHONH QYHKIHU.
Tabmuma  mpomsBoaHbiX. JuddepenumpoBanne  HesBHoUW — QyHKUIMH.  auddepeHInpoBaHUE. .
Huddepennnan. [Mpasuno Jlonurans.
8. YcioBust MOHOTOHHOCTH (PYHKIMHU. DKCTpeMyM (pyHKIuH. OThICKaHHE HAaUOOJBIIEro ¥ HAaWMEHBIIIETO
3Ha4YeHHs. BBITyKIOCTh, BOTHYTOCTb, TOUKH Tepernda KpuBod. AcumnToThl. OOmias cxema IOJHOTO
rccaenoBaHus GYHKIIMU U IOCTPOCHUE €€ rpaduka.
10. OcHOBHBIC MOHATHS TEOPHHM KOMIUIEKCHBIX 4ncel. [ 'eomeTpuueckoe HM300pakeHHE KOMIUICKCHBIX
yucen. @opmbl 3alIMCH KOMIUIEKCHBIX uncen. J{elcTBHS Ha/l KOMIUIEKCHBIMH YHCIaMU.
12. TlepBooOpa3nas. Heonpenenennsiii maTerpan. Tabmuiia OCHOBHBIX MHTErpasioB. OCHOBHBIC METO/IbI
uHTerpupoBanus. HVHTerpupoBaHue panuoHaNbHBIX (QyHKUMHA. WHTerpupoBaHue uppanroHaIbHbIN
¢dbyakuuii. UHTErpupOoBaHue TPUTOHOMETPHUUYECKUX (DYHKITAMN.

2 cemecTp

1. Omnpenenenue onpeaeneHHoro narerpaina. ®opmyna Herotona- JleiOuuma. 3ameHa nepeMeHHOM
Y UHTErpUpOBaHUe 1Mo YacTsaM. [[pulnmkeHHOe BEIUMCICHHUE ONIPEIeICHHOTO HHTerpaa.
HecoOcTBeHHbIe HHTErpajbl ¢ OECKOHEUYHBIMH MpeAeTaMu U OT HeOrp. GYHKIIUM.

2. [TonsiTHe PyHKINU HECKOIBKUX EPEMEHHbIX. YaCcTHBIE TPOU3BOHBIC M UX T€OMETPUYECKUI
cmbich. [lonusiit nuddepenmuman. [IponsBoaHas cnoxuoil pyHkumu. [IponsBoaHbIe HESBHBIX (YHKIIHIA
OJIHOM U BYX MEPEMEHHBIX. DKCTPEeMyMbl (DYHKINN HECKOJIBKUX EPEMEHHBIX.

3. Onpeznenenre JBOMHOTO MHTErpalla, CBOMCTBA, BbIuMcaeHuE. [Ipunoxkenus: ABOMTHOro UHTErpana.
Tporinoi unrerpan. [Ipunoxenus.

3 cemecTp

Yucnossie psipl. CymMMa 1 cXoA-Tb psiia. HeoOXoanMelii mprU3HAK CXOAMMOCTH psja ¢
MOJIOKUTENBHBIMU WwieHaMH. JloCTaTOuHbIe IPU3HAKU CXO-TH. 3HAKOIIEpEM. U 3HAKOUYepe. PsiIbl.
OyHKIMOHAIbHBIE Psijibl, 00I-Th cX0AUMOCTH. CTenenHsble psibl. Psaabl Oypoe.

4 cemecTtp

3amaua Komu. YactHoe u obuiee peuienue. Juddepenianbable ypaBHEHHUS IEPBOTO U BBICIIUX
nopsakoB. JIuHeiHble qudQepeHnnanbHble YpaBHEHUS BBICIIUX MOPAIKOB. CHCTEMBI
mddepeHInanbHbIX ypaBHEHUH


http://moodle.nfygu.ru/mod/resource/view.php?id=123035
http://moodle.nfygu.ru/mod/resource/view.php?id=123035
http://moodle.nfygu.ru/mod/resource/view.php?id=123035
http://moodle.nfygu.ru/mod/resource/view.php?id=123036
http://moodle.nfygu.ru/mod/resource/view.php?id=123036
http://moodle.nfygu.ru/mod/resource/view.php?id=123037
http://moodle.nfygu.ru/mod/resource/view.php?id=123037
http://moodle.nfygu.ru/mod/resource/view.php?id=123037
http://moodle.nfygu.ru/mod/resource/view.php?id=123038
http://moodle.nfygu.ru/mod/resource/view.php?id=123038
http://moodle.nfygu.ru/mod/resource/view.php?id=123039
http://moodle.nfygu.ru/mod/resource/view.php?id=123040
http://moodle.nfygu.ru/mod/resource/view.php?id=123040
http://moodle.nfygu.ru/mod/resource/view.php?id=123040
http://moodle.nfygu.ru/mod/resource/view.php?id=123041
http://moodle.nfygu.ru/mod/resource/view.php?id=123041
http://moodle.nfygu.ru/mod/resource/view.php?id=123041
http://moodle.nfygu.ru/mod/resource/view.php?id=123042
http://moodle.nfygu.ru/mod/resource/view.php?id=123042
http://moodle.nfygu.ru/mod/resource/view.php?id=123042
http://moodle.nfygu.ru/mod/resource/view.php?id=123044
http://moodle.nfygu.ru/mod/resource/view.php?id=123044
http://moodle.nfygu.ru/mod/resource/view.php?id=123045
http://moodle.nfygu.ru/mod/resource/view.php?id=123045
http://moodle.nfygu.ru/mod/resource/view.php?id=123045
http://moodle.nfygu.ru/mod/resource/view.php?id=123046
http://moodle.nfygu.ru/mod/resource/view.php?id=123046
http://moodle.nfygu.ru/mod/resource/view.php?id=123046
http://moodle.nfygu.ru/mod/resource/view.php?id=123043
http://moodle.nfygu.ru/mod/resource/view.php?id=123043
http://moodle.nfygu.ru/mod/resource/view.php?id=123043
http://moodle.nfygu.ru/mod/resource/view.php?id=123049
http://moodle.nfygu.ru/mod/resource/view.php?id=123049
http://moodle.nfygu.ru/mod/resource/view.php?id=123049
http://moodle.nfygu.ru/mod/resource/view.php?id=123047
http://moodle.nfygu.ru/mod/resource/view.php?id=123047
http://moodle.nfygu.ru/mod/resource/view.php?id=123047

JY B yacTHBIX pon3BoAHBIX. KanoHnueckue GpopmMbl U KinaccupUKays ypaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX BTOPOIO NMOPAAKA. XapaKTepUCTUYECKOE ypaBHEHNE. BOIHOBOE ypaBHEHME. Y paBHEHHE
TEIUIONPOBOAHOCTHU. YpaBHeHue Jlannaca. Pemenne 3anaun Jupuxie.

5.cemecTp
«DYHKINU KOMILIEKCHOTO TIEPEMEHHOTO»
«AnddepernnpoBanne GyHKIH KOMIUIEKCHOTO IEPEMEHHOTO0Y
«MaTerprpoBanne GyHKIMH KOMIUIEKCHOTO ITIEPEMEHHOT0
«PaaBI B KOMIIIIEKCHOU INIOCKOCTHY
Pspn Jlopana
«BpraeTs! GyHKIAN

KpurtepusiMmu /151 OLleHKHU pPe3yJIbTATOB SIBJSIIOTCS:

1, 2 cemecTp:

3 6ayua.- [IpakTudeckoe 3a1aHue BBHITIOJIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX THIIOB.

2 0aaua.- XoJ1 peliieHus BEpPEH, MOJTYyYeH HEBEPHBIM OTBET U3-3a BHIYMCIUTEILHON OMMOKU, HO TIPH
ATOM MMEETCS BEpHasl MOCIIE0BATEILHOCT BCEX IIAaroB PEIICHUS

0 6astoB- X0/ peleHus: He BEpEeH, MOIy4eH HEBEPHBIA OTBET

3,4,5 cemecTp

5 6annoB.-IlpakTideckoe 3ajaHKe BBHITIOJHEHO BEPHO, OTCYTCTBYIOT OIIMOKU Pa3IMYHBIX TUIIOB.

4 6a,1710B.- X0/1 pelIeHusl BEPEH, MOJy4yeH HEBEPHBIN OTBET M3-3a BHIYUCIUTENbHOM OMIMOKH, HO MTPH
3TOM MMEETCS BEpHas MOCIIEJ0BATEILHOCTh BCEX LIAr0B PEIIeHUs

306ams1a.- XoJ1 peleHus BEPEH, TOJTyIeH HEBEPHBIM OTBET M3-32 BEIYUCIUTEILHOW OMIMOKH, HO TIPH 3TOM
MMEIOTCS HETOYHOCTHU B MOCIIE0BATEIBLHOCTH BCEX IaroB PELICHUS

2 0as1a.- X0/ pelieHus BEPeH, pelieHre He TOBEACHO 10 KOHIIA

1 6anaa.- XoJ pemieHnst He BEpHBIH, pelieHre He 0BEJICHO 10 KOHIIa

0 6ass10B- X0/ pelIeHus HE BEPEH, MOJIYYEH HEBEPHBINA OTBET


http://moodle.nfygu.ru/mod/resource/view.php?id=123050
http://moodle.nfygu.ru/mod/resource/view.php?id=123050
http://moodle.nfygu.ru/mod/resource/view.php?id=123050

MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit @enepanuu
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texanueckuit unctutyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu
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MeTo/10M ['aycca u cpeficTBaMu MaTPUYHOTO UCUUCIICHHUS).
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BrraucianTs mpon3BOAHYIO CIOKHON (DYHKITUH.
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3aganue 4.
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JloMalnHsas padora 5.

«HeomnpeneneHHbIH HHTErPaD)
3aganue 1.
BeluncnuTe MHTErpajibl METOAOM HENOCPEACTBEHHOIO WHTEIPUPOBAHUA WIM METOIOM 3aMEHBI
nepeMeHHbIX. Pe3ynbTaT HHTErpupoBaHus NPOBEepUTH AU depeHInpoBaHUEM.
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3aganue 2.

BbruncnuTe MHTErpanbl, UCHOIb3Ysl METOJ MHTETPUPOBAHUS MO yacTAM. Pe3ynbTaThl MHTETPUPOBAHMS
POBEPUTH U PEPEHIIPOBAHUEM.

6. [xe*dx 17. | e dx
7. [ xsinxdx 18. [(2x +3)e™ dx
8. [2xarctgxdx 19. [ x* cos3xdx



9. jln—zxdx
X

X

20. Iezx cosxdx

10. [ ———dx 21. [In(1 - x)dx

sin” x
11. | dx 22. | xarctgxdx

cos” x
12. J'(Zx +3)e"dx 23. I]n(x2 + l)dx
13. J'xzexdx 24, _[arctgx/;dx
14. j?dx 25. Ixcos2 xdx

x

15. [arccos2xdx 26. Jarcs;nx dx

16. [ x cos2xdx

17. J'(sz —l)cos2xdx

18. J'ezx cos3xdx

19. _[(x3 +1)cosxa’x

20. j(xz + 7x—5)0032xdx

21. _[(xz +2x + 3)cosxdx
33. fln(x + 7 )dx

x
27. Iln(x + m)u’x
28. [ x arcsin xdx

29. [(3x2 + 1) dx

30. [e” cosxdx

31 f(l 1x + 7)sin xdx

32. J'xsin2 xdx

3agadue 3.
Ax+ B
BBILII/ICJ'II/ITB I/IHTCFpaJ'II)I BUJ1a 2— dx
ax“ +bx+c
dx dx
6. — 18. -
x“+2x+5 x° —6x+18
dx dx
7. 5 19. [——
3x° —2x+4 x“+2x+3
-2
8. ZL 20, [ dx
x“+3x+1 x“+2x+3
9. QL 21. | 25x+3 dx
x°—6x+5 x° +10x+ 29
10. # 22.]#&
2x° —2x+1 S5x° +2x+1
11 [— dx 23 [0 4y
3x° —2x+2 x“+2x+5
6x — 2x —1
3x° —Tx+1 x“+x+1
-2
13. | 23x dx 25. [— dx
5x° —3x+2 x° —4x+7



3x—1
14, | —dx
Ix2—x+1

15. jzx—ﬂdx
6x° +x—1

5x% —x+2

17. | 25x+2 dx
x“+2x+10

o | g,
X +2x+2

x2 —2x+5

20. jzx;ldx
x“+2x+3

dx

" 2x2 +8x+20

2 [ g

x2-2x-5

21

3aganue 4.

Berancants HHTCI'paJIbl BUJa J-

17. | dx
N2x2 —2x—1
dx

6

| \/2—3x—4x2
. J dx
V1+x+x?
g dx
J5—7x—&ﬁ
9 J dx
. mex+ﬂ
10] dx
V2 —3x—x?
11] dx
VsxZ —x—1
2 [P g

| J4x2+4x+3

Jax2+bx+c

dx

. 5x2 —3x+2
dx

6x% +x+1
Tx—1

28. [—————dx

x°—6x+5

29, jzx;ldx
X°+2x+5

dx

x2 +x+1
dx

—5x% —3x+1
dx

3x2 +x+9
dx

5x% +3x+8

26

27. |

30.

3L |
32.

33.

Ax + B

dx
Nax? +ex+c
xdx
Vx2 +2x+5
dx
Vx2 +2x+5
dx
V3x2 +x+9
dx
V14 x—x*
dx

18. |

19. |

20. |

21. |

22. |

23. |
\/3x——5x——7x2
dx

J5x? +3x+8

24. |




13. J x—3 dx

J3+66x —11x2

14..[ x+3 dx

\/3+4x 42
3x+5

w/)C‘Z)C )

16. .[ 5x+3 dx

Jx2 +4x+10
dx
17. I—
\/x2 —x—1
dx

18. |

15. [——e

J=x2—2x+8

10. ,[ 5x+3 dx

\/—x2 +4x+5

20. jﬂdx

x2+x+2
dx

Vx? +2x+2

21. |

3 cemecTp

Jomamuss paoora 1.

HCCJ’IGI{OB&TB Ha CXOOMMOCTDH pAJbL

dx
V3 +66x —11x2

26. | il SN

V2 —3x—4x2
dx

V—4x? +4x+3

dx
Vx2 +2x+10

2x—1

vx—x—i—

dx

Vx? +3x+1

dx

Vx? +2x+5

8x+7

Vx +2x+
\/5)(?2 +2x—1

25. |

27. |

28. |

29. |

30. |

3L |

32. |

33. |
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Jomamnss pabora 2.BeluncinTs cymmy psiia ¢ TOYHOCTBIO X .

| Bapuant |

psiabl

o

BapMAHT |

psABI




1. o n+ 0,01 2. _q\+ 0,01
Sy L 2
n=1 .
3. © w1 0,001 4, 1 0,001
205y (2 +1)
5. S et 2n+l 0,01 6. _1)n 0,0001
nzﬂl( ) n*(n+1) n-+1)
7. i(_l)nn 0,1 8. ( )n ) 0,001
~ 2" 3"(3n+1
9. i(_l)nnz 0,1 10. (—1)”n 0,001
= 2n—1¢(2n+1)
11. o (_1)n 0,0001 12. 0,001
§(2n+1)! I
13. . 1)" 0,01 14. n 0,0001
275
15. o (_1)n 0,01 16. n 0,01
nzzi‘n4+2
17. o (_1)n 0,001 18. 0,01
2 )
19. i (_1)n 0,00001 20. (_1)n (2n+1) 0,001
~ (2n)n! (3n)
Jdomamnsisa padora 3.Haiitu 001acTh CXOJUMOCTH CTETICHHOTO PsJIa.
BapUaHT
1. 0 3an o 5an s X—ln
le n! 2‘3% nz_;‘(n-gn)
2 & (01 1, . (x-3)
—X
3. =, x 2 = (2n-1) 1, = (x+5)"
; 3" nzzl: 3" nzzi‘ n°
4, © 2 © 1) © AN n
o N+ n=1 n=1
> & X SN, - (x+1)°
—X
;2”-}-3 n—l4'n é n-2"
0. o X" © 5N ] o (_1)n(x_3)n
—X
;(n+6)2 =gt ; (n+1)"
7. E X" 25" . = (2x-3)"
—X
;(n+6)2 = n! Z; 2n-1
8. 9" n = n+l, = (x—6)°
X n
nZ:;Jﬁ Z; o Z; 3n+3
9. o n © o n
I 3 (an+ S bl
n=1 n n=1 oy n4




10.

X" = Jn+l z (x+5)"

és" Z;‘ n! ;4”(3n+1)
11. igxm 2 n_‘:xn i(x +72)n

n1 N n1 N 1 N- "
12. © n_ZX“ i 4" " i(x_‘l)n

n=1 n! n=1 BH% n=1 I’l-3n
13. N n 4" = (x+2)

X i

nZ_;Z”(n +1) Z Z; n.2™
14. i 2Ny = X" i (x-5)"

1 /(2n-1)3" = (n+1) = (n+4)3"
15 © n3 0 2” ) © n3

n n 0 1 n

r,Z:1:1+3n2 ;nz‘i‘lx ;2"( )

16. =onl ® 3nx2n © (X_l)n
—X

Z‘Z“ nZ:l:S“\/ﬁ ;(3n+1)4”
17. > n . el = 3n(x-2)

2 Z1:6% le (5n-1)
18. S 1 n - n2 2n - (X+4)n

—X

nz:;‘n(n +1) ~ I ;(Zn +1)2"

19. = 3, ERLING = (x+2)
— X

nz=1:(x+1)3 ;5”4\/5 ; 3"n?
20. =2 =, 3"X" Z (x-5)

n=1 n! X ;4“% Z]; n3

Hdomamnsia padora 4. Paznoxuts QyHkuuu B psg MakiiopeHa.

BApHAHT BapUaHT
1. X X 2. X NE
y=+/Xxcos=; y= _ Jxe 3 _
4 1—x° y V=153
3. X \/; 4. X x?
=x%2; y= =3xe 3 =
y YT y s
> y—xcosl' y = X 6. y=x’sin=; y= !
4’ 1+ x? 1+ x°
7. 1 X 8. arctg(x?) e*
= , y=xe* = ; =—
ek Y x? s
9. 2 2 10. : 3
y=xsin—; y= ar _
3 1-x° y=¢€ g 1+ X2
11. - 2. —3/x./ 12. 2
Yy =XCOSX"; VY xV1+x y=xcosl: y= X
1-x
s y=xsin > y= Vx H y = xe 3 y=—2=
4’ V1+X° 1-X
15. y=In({+x*} y=xcosvx 16. y=xhf{+vVx} y=x%e>
17. . arctgx 18. X 3
y =3/xe’; =— =/xcos=; =XIn{l+x
= y S y=xh{x)




19. . X 3 20. X2
y:WSME; y=X ].-l-X2 yzxef?; y= \/;2
1-x
Jomamnsas padora 5-6. Paznoxuts ¢pynkuuio B pan Teinopa no creneHsm X-a.
BapHAHT BapUaHT
: = + - : +
1 f(x)=In (X+2) x-1 2 x)= a1 X+2
X
3. f(x)=In x x-1 4. f(x)= [ X-4
f(x)=3/x x-8 6. f(x)=3/x x-1
f(x)= Jx x-1 8. )= 1 X-2
1+ X
9. . 1 x+1 10. x)= 1 X+2
X)=————— =
) 1+ 3X% X —4
11. X-2 12. f(x)= > X-1
()= ®=e
X —1
13. f(x)=2" X-3 14. f(x)=In(x+1) x-1
15. 1 x-1 16. 1 X-2
f(x)= f(x)=
(9= 53— ==
17. f(x)= /% x+1 18. f(x)=3/x x-1
19. f(x)=3%/x x+1 20. )= 1 x-1
1+ 2X
Jdomannsisa padora 7. Beraucauts npubIMmKEHHO ¢ 3aJaHHONW TOYHOCTBIO.
BApUAHT BapUaHT
1 V27 n0 107 2. J66 n0 107
3. 3/60 m0 107 4. 3/60 m0 107°
5. 3129 no 107 6. 3/66 no 10°°
7 3126 no 107 8. 3/34 n0 107
9 11,02 bi o) 10_4 10. In1.2 bi (o) 10_4
11. 4/84 no 107° 12. J38 m0 107°
13. cos10° n0 107 14. sin 18° 1o 10°°
15. sin 15° a0 107 16. cos1° no 107
17. € bi (o) 10~ 18. Inl1.4 bi (o) 1074
19. V15 n0 107 20. 370 m0 107°
Jomamnsasa pa6ora 8. BoluncnuTh OMNpeNeNeHHBI WHTErpall, HUCIOJB3YyS paszloXeHHe B P
noapIHTerpanbHoi ynkiwu (¢ Tounoctsio 0,001).
BapUAHT BapHaHT BapUaHT
1. 1 i 2. 1 3. 2 Sin X
e xdx e “dx dx
! ! =
4. 1 5. 1 6. 1 dx
cos x°dx 3 dx =
.C[ .[ 3 2 ‘(.)‘ A1+ X4
0 1—x
7. 1 8. 1 9. 1
¢ arctgx f cos¥/xdx £ arcsin x
Jarctox 4y 0 jarcsin x g
(0] X (o] X




10. % 11. 1 12. %
4
J'In(1+ x?)dx I&sin x?dx _fxcos Vxdx
[0} 0 0
13. 1 14. 0.5_: 2 15. 1
: 2 J-sm X* 4x 2_ :
j arctgx-dx . x? _f 1+ x“dx
0 (0]
16. 0.5 17. 0.5 18. 1
xe *dx jxln(l—xz)dx 2 In(1+ x?)
S ! _[ dx
A X
19. 1 20. 1
= _fcos A/ xXdx
Ixarctgxdx )
[0}

Jomamnss padora 9-10. Pa3noxuts GyHKIMIO B psig Pypbe B 3aJaHHOM HHTEpBaje. 3amucarb

pe3ysbTar B BUJIC rapMoOHHUYecKoi GpyHkiun Y=Asin(wit+g)

BapuaHT BAapuaHT

1. y=|x x € (-2;2) 2. y=2x-3 x € (-1;1)
3. y:l-)(2 x € (-1;1) 4, y= X2 x€ (0,272')
5. y=x-1 x € (-1;1) 6. y=|x| x € (-m;7)
7. y=1+|x x € (-1;1) 8. y=2-|x x € (-2;2)
9. _ =X X € (-m,7) 10. y=x+1 x € (-2;2)

2
11. y=x+1 x € (-7; 7) 12. y=4-|x| x € (-4;4)
13. y=2X x €(-1;1) 14, y=X x € (-1;1)
15. y = 1 X x € (-2;2) 16. y=x-1 x € (-1;1)
2

17. y = x? x € (-2;2) 18. y=X x € (-m;,7)
19. y = x? x € (-3;3) 20. y=2x+1 x € (-1;1)
4 cemecTp

Jdomannsisa pa6ora 1-2.

Haiitu o6mmii naTerpan nuddepeHnnanTbHOro ypaBHEHUS.

1. a) 4xdx—3ydy = 3x°ydy — 2xy*dx;
6) (xy* + X)dx + (yx* —y)dy =0;

B) 1+x)y+(@A-y)y' =0;

r) (sin y+cosy)y' +cosysiny =0;

n) xyy' =1-x°

2. a) 4+ y*dx — ydy = x*ydy;

6) (y* +x)dx—x(y+1)dy =0;

B) Y’y =1-2x;
r) cos ydx + cos xtgydy = 0;
n) y'ctgx—y =0.

3.a) (L+ y*)dx — yxdy =0;
6) X+/3+ y2dx+ yv2+ x°dy =0;
B) Xy +y =Yy
r) +x)y+@-y)y =0;

1) 3e*tgydx_(1—e*)sec? ydy = 0.
4. a) 6(xdx— ydy) = 2x*ydy — 3xy’dx;
6) Xy/1—y?dx + yv/1—x*dy = 0;

B) X1+ Y2 + Y1+ x2y" =0;

r) y'sihx=ylny;
o) y'ctgx+y=2.

5.a) (e +5)dy + yedx = 0;

6) Xy/1—y?dx + yv/1—x*dy = 0;

B) Xzy;_yz _ Xyz;
r) (e*+1)yy' =e",

1) tgysec® xdx + tgxsec® ydy = 0.
6. a) 2(xdx— ydy) = x*ydy — 2xy’dx;

6) X’y’y' +1=y;

B) X4/5+ y2dXx+ yv4+ x*dy =0;




r) yx=ylny; r) ctgydx— xIn xdy = 0;

m ytgx—y=1. 0 (x+1)y—vx2 +1(y* ~1)y' =0.
7.2) xy/L+ y2dx + y(L+X3)dy = O; 15. a) xdx— ydy = yx*dy — xy?dx;
6) xy(@+x*)y =1+y?; 6) yIn® ydx + +/x +1dy = 0;
B) Wln X+ yx?y' =0; B) (L+€e)y = ye*;
r) y'sihx=yly; r)y =2/ynx;
o) (L-e*)yy' =¢e. 1) sin xdy —2yIn ydx = 0.
8.a) y(4+e")dy—e*(y* +Ddx =0; 16. a) 2xdx— ydy = yx*dy — xy*dx;
6) (L+e”)y’dy = e*dx; 6) (L+e*)y = ye*;
B) (X -1y =y* —4; B) XInx-y =y,
r) y'cosx = y(ny)™; r) V1= x2dy + yy1— y2dx = O;
) Yy +/0-y)A-x2) " =0. 1) (L+ y*)(sin x + cos x)dx + ysin 2xdy = 0.
9. a) 2(xdx+ ydy) = x2ydy + 2xy?dx; 17. a) ye”dx—(1+e*)dy =0;
6) 3+€")yy =€, 6) L-x*)y'+(@1-y*)=0;
B) sin xcos ydx — cos xsin ydy = 0; B) In cos ydx + xtgydy = O;
r) yy' +xe’ =0 r) - yxdx+ yV1+ x2dy = 0;
n) /5+Yy° + yy'ﬂ =0. ) e Vdx =e’([@+e*)dy.
10. a) 6xdx— ydy = yx?dy — 3xy’dx; 18. a) (x*y +x?)dy + (xy— y)dx = 0;
6) VA— X2y +xy? +x=0; 6) xy1- y2dx — L+ x*)(L+ y)dy = 0;
B) yIny+xy' =0; B) (X +2)e'dx + yv/x +1dy = 0;
r) dy =e*’dx; r) (X* +1)y =9y*—4;
n) dy = tgxtgydx 1) In ydy — xsin xdx = 0.
11. a) y(4+e")dy —e’dx =0; 19. a) (L+ x2)dy + ydx = xydx;
6) YV1-X2 +xy* —x =0, 6) \xy =X+ (/xy +/y)y =0,
B) yy' —2xsecy =0; B) Xycosxdx+ In ydy = 0;
r) xdy—y?®In xdx = 0; r) xdx+ y’e*Vdy = 0;
m) dy = (e™ +e*)dx. 1) (4—cos?2y)dx + (1— x?)sin 2ydy = 0.
12. a) xy/4+ y2dx+ yv1+ x2dy = 0; 20. a) y(x® +Ddy + x*(y* +2)dx =0;
6) 5e*tgydx + (1—e*sec” ydy = 0;) 0) (L+x)ydx+./(1—y)xdy =0;
B) Inyy' =y; 8) In xdx+ xe’dy =0;
r e’y +D =x"+e’; r) 2xy1+ y?dx +e ™ dy = 0;
1) 1+ x*)y’dx— 1+ y*)x*dy = 0. 1) (5—3cosy)dy = —e*dx

13. a) (L+ y?)dx = (L+ x*)dy; 21, 2) y2dy = (1— 2x)dx + xy?dy:
6) A3+ Y2 +V1-x’yy =0, 6) (1+In? y)xdx+In y(1—x)dy = 0:
B) V4 — X2dy ++/1— y2dx = 0; B) ~/3COsXsin y +sin xcosy -y’ = 0;
r) 20y +y?) +V2- X2y =0; r) xyL+x)y =1+y%
n) xsiny =y'(1+x*)cosy. m) (- x)\/1+_ydx + mydy =0.
14. a) e’ (1+ x?)dy — 2x(1+e*)dx = 0; 22.a) (y* 1) (x+2)dx — x*ydy = 0;
6) (€ +8)y' —ye" =0; 6) xy—(x*+1y’'=y;

B) 30CY+ Y)Y ++2+y? =0; B) XxInx-y' =2y



r) sin xIn ydx— Y dy = 0; 27.2) (x+Dy'=y* L
X 6) yV1-x +x(y—1) =0;
1) X41+y?dx+e*(y —Ddy = 0. B) ' *dy = e*Vdx:
23.a) (x*y —x*)dy = (xy* + y*)dx; r) y'cosx =ylny;
6) (x+1)yy' +x°(y-1)° =0; m (y+1y =(y-1(y-2).
B) (1+e)dy — ye*dx =0; 28.a) 1+ x)y+@+Yy)y' =0;
r) (X*+1)y =4y* -1 6) y'sin X:L;
1) (cosx —sin X)/1+ y*dx —sin 2xydy = 0. Iny
B) Xyy' =1+ X%
24. a) (xy?* + X)dx + (y — x?y)dy = 0; r) (4+e")yy' =€’
6) yy' = (X +1)(x —3); m (1+x)y?*dx— 1+ y)x*dy = 0.
B) (X —1)tgydx —dy = 0; 29. a) y(x+1)dx = x*(y —1)dy;
r) sin xdy— yIn ydx = 0; 6) xdx+e*"’dy =0;
7) xy'dy +(x* —1)dx = 0. B) 1+ y?xdx— 1+ x?dy = 0;
25.a) (1+ x)ydx+ (1— y)xdy = 0; 1
6) (x+2xy)+(L+x*)y' =0; r) eyy’=cosx?;
B) yxdx—(1+ y®)dy =0; 0 (x+2)y —y* —4.
r) e’y =1tgx; 30. ) (x+1)y = y(y+);
n) cosxdy —yln ydx = 0. 6) ye*dx—(1+e2)dy = O;
26. a) x*ydy — 2xy’dx = (xdx— ydy); 8) In cos ydx + tgydy = O;
6) y'dy = (1-2x)dx; r) e*Ydy + xdx = O;

B) y'dy = (1-2x)dx;

r) @+x3)y+@A-y)y =0;

m) y'tgx—2y =0.
Jdomannsis pa6ora 3-4.

Onpenenuth TUI ypaBHEHHUS M HalTH o01iee (WK YacTHOE) pEIlIeHHUE.

) V1—y?*xdx— 1+ x)dy = 0.

1.a) Xy' = y+4/x* = y?; 0 (2x+ X +2y2jdx— X +2y2 dy =0,
0) y+2y=e"; yX Xy
B) Y +xy=(1+x)e*y* y(0) =1 4.a) 2x°y' = x> +y?;
r) xy' =y + xcos? J; 6) y+2xy=e";
X B) 20y +y) = xy*, y() =2,
m Yy +2xy = 2y, r) (4x —3y)dx + (2y —3x)dy = 0;
e) X(2x* +y?)+y(x* +2y*)y' =0. 1) Y + YCOSX = COSX;
2.a) (x=—y)dx+ydy =0; e) (y'sin 2x+ x)dx + (y — y?sin*x)dy = 0.
6) X>+xy' =V; 5.a) (y—x)dx+(y+x)dy =0;
B) 4y° + x> =6xy’Y, y() =1; 6) y'sCosX — ysin X = 2x;
r) xy'—y(ny—Inx); B) Y +4xy=4(x* +1)y?, y(0) =1
m Xy +y=ynx; r) X+y—yy =0;
e) (3x% +6xy?)dx + (6x%y +4y®)dy = 0. m oy -y =Xy
3. a) x’dy = (y* — xy+ x?)dx; e) (5x* —2x—y)dx +(2y — x+3y?)dy = 0.
6) Y —2xy = 2xe* ; 6. a) (X+y)ydx+ (x—y)xdy =0;
B) Xy +y =2yl x, y(1) = 0,5: 6) y'sin X —ycosx = x*;
RV (v B) Xy —y=-y’Ihx y@)=1

3y —7x)dx = (3x=7y)dy =0;
0 34y 41X 0 r) By = 7x)dx — (3~ 7y)dy



m Xy -y =y’ 6) y'+xy = (1+x%)x;

°) B) 3xy'+5y = (4x-5)y*, y() =1,
(sin y + ysin x+ x )dx + (xcosy —cosx + y )dy = 0. r) xdy— xdx = ydy;
! 3.
o2 o _ Xy +y =X
7.a) y'(y -x%) = X(;< +2y); e) (2y+xe”)dy —edx = 0.
0y —!ytgx =005 X% , 14. a) (x> + y»)dx —2x*dy = 0;
B) 2(y'+ Xy; =+ X)yd’ y(‘;)_ =2 6) (¥ + Y)x* =x-1;
FIRAA A B +y =y Xy =1
A Xy + y - Xy ’ r_ 2 2 .
e) 2xy dx+ y™(y*—3x%)dy = 0. D) XY =Y A Y,
1 2y'Inx+Y = 1
8.a) xy' =3y —2x—2(xy—x*)?; 2 2 X
6) Yy’ — yCcosx = sin Xcos X; e) (xX* +In y)dx+ xydy = 0.
B) 3(xy'+y) =y’ hx, y@ =3; 15.2) xy' = y++/X° - y?;
r) (2x+ 3y)dx2+2(3x +2y)dy =0; 6) y'(L—X%) +xy =1— X2
Y=Y 5) 30y +Y) Xy, Y@ =3
e) (X“+y +3)ydy + x(x“+y“—3)dx =0. 1) (2xy + y2)dx + (2xy + x2)dy = O;
9.a) yy' = %(x +3y); 1) 2y'sin X+ ycosx = y*cos’ x;
20242 1+ v2Vly — v-3(9y3 _
6) Y’ +xy = X2 e) ¥y (3x ty )?X y~(2x"+5y)dy = 0.
B) Y+ ycosx = y?sin x, y(0) =0; 16.a) xy"=y"=X" +y;
r) 4x—2e+(2x+y)y' =0; 0) y'+y =cosx;
1) (L+X7)y —2xy = (1+X*)%; B) ' -y =2xy", y(0)=05
e) (3x%y + y¥)dx + (x* +3xy*)dy = 0. r) (x*+y*)dx—2x°dy =0;
" . , 2X
10. a) yy' = x+ 2y, n) Yy — ytgx = ;
6) xy' —y = X", cosX
B) Y + 4%y = de*y?, y(0) = -1 e) 2y(1++/y> = x)dy —4/y* — xdx = 0.
) (Y= X)y(y' = y) = x(x* + y*); 17.2) Xy' =/y* = 4x" +v;
) Xy —y=x% 0) Y’ = yCOSX +COSX;
) (¢ + xy?)dx + (x%y + y*)dy = 0. B) 2xy' —4xy—y* =0, y() =1;
11.a) ydx —(x++/x* —y®)dy = 0; r) Xy' =4 y>—4x’;
6) y(L+Xx*) —xy = x(1+ x%); 1) Y — yCosX = y?CoSX;
B) 3y’ +2xy = 2xy°, y(0) = -1; e) (2x—y+1dx+(2y —x-1)dy = 0.
r) (X+3y)+(3x-6y)y' =0; 18. ) xy’—y+xth:0;
n) 2X%Y =y +xy; . X ,
e) 2Xydx+ (XZ _ yZ)dy — O 6) X(X - Zy)dX - (y + X )dy = 0,
12. a) (x+ y)xdy+ y(x - y)dx = 0; B) 2xy' —3y = —xy’, y(1) =0;

r) y'cosx+ysin x =1;

6) Xy’ +3y =2x7;
: 2 3 1. m Xy -y =4y* —x%;
B) 2xy' -3y =-(5x"+3)y", Y1) = —; ) )
J2 e) (L+ y“sin 2x)dx —2ycos” xdy = 0.
r) Xy'=X+Y; 19. a) (X* + xy+ y?)dx = x?dy;
m Y +2xy=e"y’ 6) xy' -2y = 2x*;
e) (4y* —6x°)ydy +(2—-9xy*)xdx = 0. B) Y +2xy = 2x°y%, y(0) = /2;

13. a) 2xyy' = y* —4x?; r) Xy =y = 29y + X2



m (X+1(Y +y?) =-y; 23. a) ydx + (2,/xy — X)dy = 0;

e) 3y*(L+In x)dy — (2x — x'y*)dx = 0. 6) y' — yctgx = 2xsin X;
20. a) (x+y)dx—(x—y)dy =0; B) 8xy’' —12y = -5x°y?, y(1) =1;
6) y' = 2x(x* +Y); r) Xy+ Y2 = (2x2 +Xy)Y';
B) Xy'+y=y'hx y@1)=1 1) 2(Y +xy) = (x—1)e*y%;
r) Y2 —4xy+4x’y =0; e)
0 X2y +xy+1=0; (yIny—y—2xy)dx + (xIn y — x> + cos y)dy = 0.
X w2 +1)cos 24.2) y—Xxy' =X+ Yy
e) (m+2de+Wdy=O. 6) Xy’ + Yy = Xsin x;
B) 2(y'+y) =xy*, y(0) =2

21.a) xyy' = X* +y’; y

5) y,_% — X X: r) Xy =y+ xcos;;
' _yy2 .
B) 2y’ +3ycosx = (cosx +1)y?, y(0) =1; oY 2+2yctgx_ y oS,
y e) (ye*+y)dx+(2ye* + x)dy = 0.
r) Xy'—y+tg==0; y
X 25.a) Xy' =yl

H) ny:(x+1)ex; 6) V' X 2.
e) (2x+3x%y)dx + (x* —3y?)dy = 0. ) y, + ytgx = COS x 2
22.a) (3x* — y?*)dy = 2xydx; B) Y +Xxy=(x-1e*y?, y(0) =1

y
r) Xy' = Xex +y;
. 32 m 20y’ +y) =y’ Inx;
B) 4y'+ Xy =@8+x)y", y(0) =1 e) (x° —3xy*)dx+ (y* —3x’y)dy = 0.
' o Y.
r) Xy =y + Xxsin o 26. a) yy’:xln%;

0) y'+ycosx = %sin 2X;

n) Xy —x’y =-12;
e) (3x* +6xy?)dx + (6x*y +4y*)dy = 0.

0) y' = —Yyctgx+ 2XC0SX; r) y(2x+ y)dx+ x(2y + x)dy = 0;
B) Xy'—y =Xy, y(0)=0; 1) X2y = X2y? + Xy,
r) Y —4xy = —4x°; e) (x*+sin y)dx + (xcos y — y*)dy = 0.
1
m Xyy' = e + y; 29. ) xy' = -2x—2(xy—X*);
e) (ycosx+tgx)dx + (sin x—In y)dy = 0. 6) Y(L—x)+2xy = (1-x*)?
27.2) Yy = X—~/x° —y?; B) Y +Xxy=1+x)e*y? y(0) =1
6) y = —2xy+e™; r) (2x+4y)dx+ (4x+2y)dy = 0;
B) Y +2xy = (1+x)e*y?, y(0) =1 n) y -4y =e”y?
r) Xy = X 4y e) (sin y+x)dy — (yx* —cosx)dx = 0.

30. a) yy' = 2(x+3y);
6) Y+ ysin X = Xcosx;
B) Y +4x%y = 4(x* +1)e ™y?, y(0) =1

n) Y +y =2e'y’
e) (4x+ y*x?)dx + (sin y —2yx™")dy = 0.

» , oY o r) Xx—y-2yy' =0;
ca) Xy +y+xctgL =0; ,
)XY+ xagy ) (2x-y?)y' =2y;
6) X(x*>—2y)dx—(y+x*)dy =0; e) (y ' —tgx)dx — (xy* + y*)dy = 0.

1
B) 2xy' —3y = —(20x%> +12)y?, y(1) = ——:
) 2xy' =3y = —( )Y, y@) N

JlomanHss padora 5-6.




Haiitu oGmiee pemenue.

.a) 8y =27y
0) y=2xy'+Iny’
B) Y =Xy +1gy";
r) y"xihx=y".
ca) X(y?-1) =2y,
6) y=x(y —-3)+e”;
B) y =Xy +3y"%
r) y?+2yy" =0.
) y=y*+y*=hy;
0) y =2xy'+sin Yy’
B) y =Xy +4y"%;
)y =y"”
ca) y=In(1+y?);

3. .
0) y= Exy +e”;
B) y=(Y' -Dx+(y*-y)
r) xy" =2y".
.a) x=cosy +2(y);
6) y=xy'+9y";
B) y=Xxy“ -y
r) y"ctg2x+2y" =0.
La) YAy +D) =1

1

6) y=xy'+(1+Y)?
B) y=2xy'—(y°~y?);
r) y"tgx = 2y".
La) y=(y' ~De”;
6) y=(y -Dx—2e¥";

o 1.
B) Y =Xy + oy,
r) y" =98y
.a) x=(Iny")* -3y
0) y=3xy'=2Iny’
B) =Xy =yliny’
r) y¥ +y"=¢e
.a) Y2 -4y =0;
6) y=2xy +e%;
B) Y= (Y —-5)x+2e”;
) y"y*=y".
10.2) x=¢" +2Iny’

1.3
6 :XI__!;
) Y =Xy 9y

B) Y =-3xy'+y";
r) xy"+y" =1

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) X =In(1+y'?) -5y
0) y=xy' +Yy'cosy’;

1 ! ! -
B) Y= X/ +(y' =y
Dy +y=y*
a) X = arctgy’ —3y’*;
6) y=(y+2x-y™;
B) y=xy' —12y";
r) xy"+y" =x+1.
' y
=C0S=;
a)y 5
1
0) y=—-xy'+4y’?;
B) y=x'~(2-Y)’;
r) y'y*+36=0.
a) Xx=siny —y'?;
6) y: XyIZ_yIS;
B) Y = X(Yy +3)+e¥;
r) X°y"+xy =1.
a) X(1-y?) =V,
' 1 13
0) y=xy+—Vy",
) Yy =Xy 12y
B) y=—Xxy +3)+e”;

m

r) y” = XCOSX.

a)y=y ' +hhy;

6) y=xy'+y*Iny;

B) y=xy” +y";

r) y" =(21y" —1)ctgx

a) Y2 +4x=0;

6) y=x(y -3 +e™;
1

B) =%~ Y%

r) y"=e’.

a) x=e’ —2y"

6) y=xy"* +y"e’;

B) Y =Xy + (Y +1)sin y’

) yexy" =2y

a) y* =1-y%

6) y =x(y' —4)—3e?;
o 1.

B) Yy =Xy + oy,

r) y"=2y".

a) x=e’ —2y"

0) y=2xy'+siny’



1
B) y—xy' =(y'~y"*)?
r) 2y"-3y’? =0.
21.a) x=cosy' +Iny’
6) y=xy?+Iny’;

' 1 14
B) Y =Xy 8y
F) y" _ Xym + ym3 — o
22.a) x=siny' —Iny’;

6) y =Xy’ +cosy’;
r 1 12

B) Y =Xy 4 y

r) 2y"+7y"? =0.
23.a) x = arctgy’ — y'%;

6) y=x(y'+D+ye’;

B) y — Xy1+ (y!3 _ y!Z);

r) yylr+ y/2 :1.
24.2) y =y -4

0) y=xy' —siny’

B) y=—Xy*+Iny,

4

n l
)y =-y.
X
25.a) x=Yy —siny’
0) y:x(y'—1)+3ey';
1o
B) Y = Xy +Ey2,

r) y!” — yy!.
JdomamHsisi padora 7-8

26.

27.

28.

29.

30.

a) x=cosy —y'%
6) y=xy?+2e2;

B) Yy = Xy +1tgy’;
r) y'(2y'+x) =1.

a) y=y'(Iny +1);

0) y=—xy'+y'hy’;
' 1 12

B) Y =Xy 6y

"

m 2
)y ="y
X
) y=yhy-y*
6) y=xy'+y'ny’
B) y=X(y-4)-y 7,
1_‘) y’" — yly”.
a) x=eVyZ4y"
’ l 14
0 =Xy +-VY,
) Y =Xy 4y
B) Yy =Xxy?+(y -1)?
r) y" =32y°
a) X:ey,_yIS;
’ 1 2.
0) y=xy +Ey ,

B) Yy =—xy?+2Iny;
Ny -y=y*

Haiitu o0mee pemenne aud@epeHMaIbHOTO YpaBHEHHUS METOJOM  HEOTNpeAeTICHHBIX

K03()(DULIHEHTOB.

l.a) y"—6y" +8y = x+1,
0) y"+2y' = 4e*(cosx+sin x);
B) y'+ Y =€ *cos5x.

2.2) Y-y +y=2x2+1;
6) y"—3y"+2y' =e"*(1-2x);
B) y"+6Yy +13y = cosXx.

3.a) y"+8y = x—6;
6) y' -4y +4y = —e*(—cos6x + sin 6x);
B) " -y =2e" +CcosX.

4.2) y"—y"+8y = x> +1;
6) y"+2y' =—-2e*(cosx +sin X);
B) Y'+ Yy =2c0s7X—3sin 7X.

5.a) y"-3y"=x-1,
6) Y —2y"+Yy =e”(2x+5);
B) Y'+2y +5y =—COsX.

6.2) Y-y -2y =x"—1;

10

11

)y

0) y"+y=2c0os7x+3sin 7x,
B) Y —y=e"+sinx.

.a) ¥ —2y'5y = X7

0) y"+2y' +5y = —sin 2x;

B) Y —y=e"+cosx.

"4+ y" =5x?

0) y'—4y' +8y =e*(5sin x —3cosX);
B) y"+4y =sin 2x.

. a) y”V_8y — 3X;

0) y"—4y"+4y =e*(x-1);
B) Y —4y'+8y =e*(2sin X —cosX).
L) y"—4y"=2x;
0) y"+2y' =e"(cosx +sin X);
B) y"+9y = —18sin 3x —e’*.
a) Y +y -2y =X
6) Y +2y"+ Y =e’*(18x + 21);



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

B) y" -4y =e* +sin x.

a) y'+2y' +10y = —-x-1,

6) y" -4y +4y =e**sin 3x;

B) y" -9y’ =e* +cosx.

a) y'+2y =3x%;

0) y'+6Yy +13y =e “*cos4x;
B) y"+2y" -3y =¢e"*(8x +16).
a) y"+y =2x

0) y"+ Yy = 2c0s3x — 3sin 3x);
B) " +9y = —18sin 3x —e.
a) y"-2y" =x;

0) y'+2y' +5y = -2sin x;

B) y" —25y' = +sin x.

a) y'+2y' -3y =3x+1;

0) y"—4y' +8y =e*(4cos x —3sin x);
B) y"+ Y = 2c0s4X + 3sin 4X.
a) y' =2y +10y = x* —1;

0) y"+y"—2y =e*(6x+5);

-3X

B) y" 16y’ = 48e"™ + 64(cos4x —sin 4x).

n

a) y"—y=-3x+11,

6) y" -4y +4y =e*sin 5x;

B) y" —36y' =e ¥ +sin x.

a) y"+2y"=1-x;

06) y"—y" -2y =e " (6x-11);

B) Y —4y' +8y =e"(2c0s x —sin X).
a) y' =2y -3y =x—x%;

0) y"+ 2y =10e*(cos X +sin X);

B) y" — 25y’ = 25(cos5x + sin 5x) —50e°*.

a) y'+2y' +15y =1-x;
0) y"+2y +5y =-17sin 2x;

Jdomannsia pa6ora 9-10.

Haiitu ol1ee pemienue cucreM ypaBHEHHIA.

-321
-1-11.
0 01
112

0-11].
0-1-3

5-22

5-13].
0 0-1
-13 4
05 3
0-3-1

22.

23.

24.

25.

26.

27.

28.

29.

30.

B) y" —49y' =e"* —sin x.

a) y'+4y =-2x,

0) y"+6Yy +13y = e >*cosx;
B) y" — 64y’ =e ¥ +sin x.

a) y"+27y =1-Xx;

0) y"+3y"+2y =e *(1-2x);
B) y” +49y = 49cos7x +e"".
a) y"+3y" =1+

0) y'—4y' +8y =e*(3sin x +5c0s x);
B) y” —81ly’ = e — cos9x.

a) y' -3y -4y =1-x%

0) y"+2y' = 6e*(cosx+sin x);

B) Y’ + 64y =e¥ +64c0os8x.

a) y"+4y' +5y = 2x;

0) y"—4y"+3y = -e*4x;

B) y" — 64y’ = —64e® +128C0s8X.
a) Yy +6y =2-x%

0) y' -4y +4y = —e”sin 4x;

B) y"+8ly = e** +81cos9x.

a) y"+4y" =2x-1,

0) Y+ Yy =e”*cos2x;

B) y” —81y’ = 81sin 9x +162e%*.

a) y'+7y =2x-1;

0) y"—4y =e*cos2x;

B) y” —100y’ =100c0s10x + 20e'**.
a) y"+4y" =x;

6) y"+9y =e* cos3x;

B) V" —y =sin 2x +¢*.



10.

11.

12.

13.

14.

15.

16.

17.




18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

5
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Homaimnss pabota 1.«DyHKIMHA KOMIUIEKCHOTO EPEMEHHOTOY

1. VYka3aTh Ha KOMIUIEKCHON TJIOCKOCTH MHOYKECTBA TOUYEK, YIOBJIETBOPSIOUINX YKAa3aHHBIM
z+1 —-2i

COOTHOIICHUSIM: 1) Im( 1) 0; 2) |z-i|+|z+i|<4; 3) Re T =0; 4) [z-5]-|z+5|<6.
2. Jisa cnenyrommx GyHKIMA HAUTH I[eﬁCTBI/ITeJILHyIO U MHEMYIO YacTu:a) f (z) =iz + 2z°;

Z+i
ﬁ)f()— ;B) f(2) =Re(z® +i)+ilm(z* —i).
3. Hamn 00pa3bl yKa3aHHbBIX TOYCK MPH 3aJaHHbIX 0TOOpaXeHusx:a)Z, =1+i, w=2z° +i;

i _Imz, z
0)z,=1-—, w= 'B) 2, =3-2i, W=—

2 z z
4. Beruncnuts 3HaueHUs: PyHKIUI B yKa3aHHBIX TOuKax:a)cos(1 + i); 6)ctg(mi).
5. Pemnth ypaBHeHus:a) e = COS7X  (X€ R)' 6)|n(z-i) =0.

. —4iz - Cosz
6. Bbruncnuts crieayromue npeaesipi:a) Ilm_ _— 6) lim ;
75 Z—1i z—0 Ch(IZ)
. sin iz
lim i)
zich(z) +ish(z
L @i
Jdomamnsas padora 2 «/{luddepennmrpoBanue GyHKIIMN KOMIIJIEKCHOTO IEPEMEHHOT0»
1. [IpoBeputs  BbIMONHEHHE  yciaoBUS — IuddEepeHIUPYEMOCTH  (YHKIHMU
f(z)=z+z.
2. [IpoBepuTh  CyIIeCTBOBaHHWE  IPOU3BOIHOU f'(z) g dyskuum
X+1 . y .

f(2)= B Touke Z, =141 W, ecliu OHa CyIIECTBYET, BBIYHCIHUTH

(X+1)% +y? - (X+1)% +y?
f'(z) B 3TOM TOUKE.

3. IIpoBepuTh aHanUTHYHOCTH GyHKIMH f(Z)=2°-Rez.

4. BoccTaHOBUTH aHANTUTHYECKYIO (DYHKIIMH B OKPECTHOCTH TOYKH Z, = X, + iy,
10 e€ N3BECTHOM AeiicTBUTENBHOM U(X,Y) nitn MEHAMOH V(X,Y) acTu 1 3HaueHuto f(z,)

5 u(x,y):ﬁ; F) =1+i;

2X

6. v(x,y) =& “Lain y =2shx-siny; f(0)=2

Jdomamass pagora 3 «MHTerpupoBanue GyHKIUH KOMIUIEKCHOTO IEPEMEHHOTOY
BbI4uciuTh clieayromume HHTErpabl:

2
1) J‘e‘z‘ -Re zdz, L — npsimasi, coequnsromas Touku 21=0, Zo=1+1.

L
—1-i

j (22 +1)dz
2) 1+i

. V4 .
3) j C0S zdz, ruel — 0Tpe30K, COEMMHSIONIMI TOUKH Z, = 5 Z,=m+1i.
L

4)[@& O JTyT'e OKPY>KHOCTH |Z| =1Imz>0,Rez=0.
Z+

Jomamnss padora 4 C noMoIipio HHTErpaibHoi Gpopmbl Kommm BEIUUCIUTS cremytomye
MHTETpabl:

iz
sin —

) [ 5—dz;2) [ —5—dz;3) |

Mlz +2z ‘Zl‘zz +22 3 e

tgz . dz
2:4) I (22 +9)(z+9)

|2l=4

Z eZ+2



1.  BpluucauTh CAEAYIOIINE UHTErPAJIbL:

)J- zshz . 2) J~

|z-3/=6

1

inz

che ) et
(z—2) (z+4) ) | a9 | Pl

|z-2|=3 |z-2]=1

I[0Maumsm paﬁoTa 5 «Pgapl B KOMIJIEKCHOW MIJIOCKOCTH)

0 |2n

cosin n-sinin z, cosin’
1. HccnenoBath Ha CXOAUMOCTH psAIbL: 1) Z ; 2) Z ; 3) Z & 7 4) Z
n=1

n=1 n=1

» chi—

i e'r/n G)Z @+i)" )ZShI\/_ )Zlnn g)z 1.

o1 2" .cosin ' "4 sinin 1 shin ~ tgl;zn

2. Haiitu paauychl CXOJMMOCTH CJEAYIOIIUX CTENEHHBIX PSIOB: I)Ze'” " Z)Ze‘”’ "z"; 3)
n=1 —

im 2(% oy e X[y R agm e 9

r]Z‘:;cos,” 1 )Zsm ) 11);;‘(n+|)z 12)Zcosm z"

3. Hcnonp3ys TOTOBEIE pa3ioKeHUs, Pa3ioKHUTh q)yHKuI/H/I B psap Teitopa u HAUTH paaryChl
CXOJUMOCTH PSII0B:

1) sin(2z +1) mo creneHsmM Z+1.
2) e’ 1o cremnensm 2z —1.
z-1
3) —————— 110 CTENEHAMZ.
z°+4z-5
, 1z
4) cos > 0 CTETeHSIM Z.
5) In(2 - z) no cTenenamz.

Hdomamusas padora 6 Psn Jlopana

YV crneyronmx (YHKIME HaWTH HylId W OmpenenuTs ux nopsaku: a) f(z)=z°sinz; 6)

f(z) =

shz

;B) f(z) =(z+n)shz.

. . 1
Haiiti 0coOble TOUKU 1 ONIPENICIUTh UX XapaKTep Yy CIEAYIOMUX QYHKIHIA: a) COS —; 0)
z

; . B) sin L
2°+22° + 2% z+1
2
z2°-32+2
Onpenenuth XxapakTep YKa3aHHBIX OCOOBIX TOUEK: a) w, 2, =7,0)———,2,=1;B)
-7 z°-2z+1
In(1+ z°)
—, 2, =0.
ZZ 0
Jomamnss padora 7. «Bbryersl QyHKIUNY
Z+i +1
f(z)=—— f(Z) =
Haiitn BbI‘IeTBI CIHEAYIOUIUX byHKIM: a) =i ; 22 -1 ; B)
z +1
f(z)= z=n f(2)=
sin z 29
Z2
Berunciuts uHTErpan I dz, L: |zl =R>a.
Z—a
L
z
Beruucnute I/IHTeI‘paJIJ—dZ , L |zl =R, R>|a], R>|b|, a=#b.

' (z—-a)(z-b)



dz

Bbrancnute uHTErpan j , L — OKpy»XHOCTb , B KOTOPOH cOiepKaTCA MOJIIOCHI.
L

2?2 -27+2
z
Berunciauts HHTerpaJII_—dZ , Lzl =2.
' (z-1)(z2-3)
f Todx
BeIaucnTh onpenenéHHblii HHTErpa I—3 :
% (x? +1)

Kpurepun onenku

1, 2 cemecTtp:

2 panna .- [IpakTrueckoe 3a1aHue BBIMOJIHEHO BEPHO, OTCYTCTBYIOT OUIMOKH pa3IMYHbIX
THUTIOB.

1 6aana.- Xoj perieHust BepeH, NMOJydeH HEBEPHBIN OTBET M3-3a BHIUMCIUTEIHHOM OIIMOKH, HO
P STOM HUMEETCsI BEpHAs MOCIIEeI0BATEIHHOCTh BCEX IIarOB PEIICHHS

0 6astoB- X0/ peleHus: He BEpEeH, MOIy4eH HEBEPHBIA OTBET

3,4,5 cemecTp

5 6annoB.-IIpakTueckoe 3a7jaHKe BHIIIOJHEHO BEPHO, OTCYTCTBYIOT OIIMOKU PA3INYHBIX
THTIOB.

4 6a/10B.- X0/ pelieHus BepeH, MOJIydeH HEBEPHBIN OTBET M3-3a BHIYMCIUTEIIHFHOM OIITMOKH,
HO TIPY 9TOM UMEETCS BepHas MOCJIeI0BATEILHOCTh BCEX IIar0B PEIICHHUS

30aj1a.- X0 penieHus: BEpeH, MoJydeH HEBEPHBIN OTBET M3-3a BIYUCIUTEIHPHON OIIMOKH, HO
IIPU 3TOM UMEIOTCSI HETOUHOCTHU B MOCIIE0BATEIBHOCTH BCEX IIAar0B PEIICHUS

2 0asu1a.- XoJ1 pelieHus BEPeH, pelieHre He TOBEACHO 10 KOHIIA

1 6anaa.- XoJ pemieHns He BEpHBIH, pelieHre He J0BEJICHO 0 KOHIIa

0 6as10B- X0 pelIeHus: He BEPEH, MOJIYYeH HEBEPHBIN OTBET
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