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COCTOpOHbIOOeCTIeYnBatoIeHKa()EIPHI.

DKCIepT TepBBIA: CO CTOPOHBI BBIMyCKaromied Kadeapsl (wm  paboTomaTelns).

IOANUCH

DKCIIepPTBTOPOH:



IMacnopT (poHIa OLIEHOYHBIX CPEJICTB

no JUucHUuIInHe MaTeMaTuka

Kon TpeboBanus K YpOBHIO
No Kontpomupyemsie pa3zensl | KOHTPOIMPYEMOU | YCBOCHHS KOMITETCHIINU HammeHoBanne OLEHOYHOTO
~ | (TemsI) KOMITETEHITUH cpencTBa
(nn ee JacTH)
1 OIIK-1 3HaTh OCHOBBI JlomariHee 3a1aHue
MaTEeMaTU4YeCKOTo PI'P
aHanu3a, JIMHEHHOU IIpakTuueckue 3aHATUSL
anreOpsl ¥ TEOMETPUHN TectupoBaHue,
. . DK3aMeH
SJIEMEHTBI IHUHEUHOU YMeTb perars
AJITEBPBI CTaHIapTHBIC
2 OIIK-1 npodeccHOHaNTbHBIE JomaiHee 3ananue
. 3a/[auM C IPUMEHEHHEM PI'P
SJIEMEHTBI BEKTOPHOU METOIOB [IpakTuueckue 3aHATHS
AJITEBPBI MAaTeMaTHIECKOTO TecTupoBaHue,
aHan3a, JMHCHHONU OK3ameH
anreOpsl ¥ FeOMETPUH
3 OIIK-1 JlomarHee 3a1aHue
Brnaneer HaBbIKaMU PT'P
AHAJIMTUYECKAA TEOPETUYECKOTO U HpaKTI/I‘ICCKI/Ie 3aHATHUA
TEOMETPUS HA 9KCIEPUMEHTAIBHOTO Tectupoanne,
IJIOCKOCTH HCCIIENOBaHUS O0OBEKTOB Ok3ameH
po¢eCCHOHATBFHON
JIeSITENFHOCTH C
1. OIIK-1 TPHMEHEHHEM METOJIOB JlomarniHee 3a1aHue
PI'P
AHAJIUTUYECKASI r;;ﬁr:: H;;;:;;zﬁ ITpaKkTHYeCKHe 3aHATUS
TEOMETPHIA B anre6pb; U TEOMETPHU Tecrnposanwe,
IMPOCTPAHCTBE JK3aMeH
2. OIIK-1 JlomariHee 3a1aHue
PI'P
[IpakTuueckue 3aHATUA
BBEJIEHUE B AHAJIU3 TeCTl/IpOBaHI/Ie,
DK3aMeH
3. OIIK-1 Jomamnee 3a1anue
PI'P
[IpakTryeckue 3aHATHS
KOMIIJVIEKCHBIE UNUCJIA TectupoBaHue,
DK3aMeH
4. OIIK-1 Jomainee 3aganue
PI'P
HEOIPE/IEJIEHHbI [IpakTuueckue 3aHATHS
HHTETPAJT TecTupoBaHue,
DK3aMeH
5. OIIK-1 JlomarHee 3aaHue
PI'P
OIIPE/IEJIEHHBII [IpakTuueckue 3aHATUS

HNHTEI'PAJI

DK3aMmeH




JlomarrHee 3aganue
PT'P

[IpakTuueckue 3aHATHS
DK3aMeH

JoMarinee 3anaHue
PI'P

[IpakTuueckue 3aHATHS
OK3aMeH

Jomarnnee 3aianue
[IpakTuueckue 3aHATHS

JlomarHee 3agaHue
[IpakTuyeckue 3aHATUS

6. OIIK-1
®YHKIIAU HECKOJIBKHX
MEPEMEHHbIX

7. OIIK-1
JJBOMHBIE " TPOMWHBIE
HUHTEIPAJIBI

8. OIIK-1
YU CJIOBBIE PSIJIbI

9. OIIK-1
CTENEHHBE PSAbI

10. OIIK-1
JTA®OEPEHIIMAJIBHBIE
YPABHEHUSA

11. OIIK-1
3JEMEHTbI TEOPUU
®YHKIIUU
KOMILIEKCHOI'O

HEPEMEHHOI'O

JlomarrHee 3agaHue
[IpakTuueckue 3aHATUSA
DK3aMeH

JlomarHee 3aaHue
[IpakTryeckue 3aHATHS
DK3aMeH




MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIECHHE BBICILIETO 00pa30BaHMs
«CEBEPO-BOCTOUYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texuuueckuit nacruryt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremarnku u nHGOPMATHKH

Iporpamma 3k3amena

DK3aMeH 10 TUCIHIUIHHE MPOBOIUTCA B opMe coOeceoBaHUS MO SK3aMEHAIIMOHHBIM OmyieTaM. DK3aMEHAIMOHHbIA OmieT
BKIIFOYAET OJJMHTEOPETEUCCKUI BOMIPOC U [[BA MTPAKTHUCCKUX 3aaHUSL.

Bonpocsl! k 3k3ameny:

1 cemecTp
1. Martpunpl. Bugsr matpun.Oneparun Haa MmaTpuiiaMu. CBOWCTBa MaTpHIIL.
2. OnpenenuTeny BTOPOro U TPETHEro MOPSIKOB, ero BelurciaeHne. CBONCTBa onpenenureneil. Beranucienue

OIpCACIIUTEIIA N-0ro MnopsjaKa.

3. OO0parHas Martpula, ee BUJ 1 CBOHCTBA.

4. CucreMbl THHEWHBIX ypaBHEHNH. OCHOBHBIE TOHSITHS.

5. Panr maTpuLbl, COBMECTHOCTh CUCTEM ypaBHeHUU. Teopema o panre u Kponekepa-Kanemnu.

6. CucreMbl THHEWHBIX OAHOPOIHBIX ypaBHeHHH. DyHIaMeHTanbHas CHCTEMa PEIICHUH OJJHOPOAHON CHCTEMBI

JINHENHBIX YPaBHEHUH.

7. OTbICKaHUE pelIeHH JINHEHHO! CUCTEMBI C TIOMOILBI0 0OPaTHOM MaTPHLIBL.
8. [IpaBuno Kpamepa, kak ciaeacTBue MaTpPUYHOTO PEIICHUS.

9. Merton I'aycca.

10. HccnenoBanue cucTeM JIMHEMHBIX YPABHEHUI.

11. Konsno. [one. I'pynna. Kosapo MHOTo41€HOB.

12. TlonsipHBIE KOOPANHATHI.3aBUCUMOCTH MEXIY NPSIMOYTOJIbHBIMH M HOJISIPHBIMU KOOPANHATAMH.
13. JluHeiHbIE ONepayy HaJl BEKTOPaMH.

14. HenunelHble onepalui HaABEKTOPaMHU.

15. Kanonmnueckoe u nmapamMeTpUyeckoe ypaBHEHHE MPSIMOil.

16. YpaBHeHue npsmMoit B oTpe3kax. Hemonnele ypaBHeHUs IPSAMOH.

17. YpaBHeHue npsMoit npoxozsieil uepes Ase Touku. HopmansHoe ypaBHEHHE NPsIMOM.

18. YpaBHeHHe npsMoii ¢ yrioBeM K03 duirmeaTom.

19. VYron Mexny AByMs IPsIMBIMHU. Y CIIOBHE MTApaUIEIEHOCTH M EPIECHANKYIIPHOCTH HPSMBIX.
20. . B3anmHOe pacronoKeHHe TPeX MPSIMBIX.

21. PaccrostHEE OT TOYKH J0 TPSMOH.

22. OO6uiee ypaBHEHHUE IUIOCKOCTH.

23. VYpaBHEHHE IIOCKOCTH B OTpE3Kax.

24. VYpaBHEHHE IUIOCKOCTH IPOXOAAIIEH Yepe3 TPH TOUKU.

25. HopmanbHOE ypaBHEHHE IUIOCKOCTH. PaccTosiHME OT TOUKH 0 IUNIOCKOCTH.

26. Yronm MeXAy INIOCKOCTSAMHA. B3aMHOE paciioyioskeHie JBYX ITIOCKOCTEH.

27. B3auMHO€ pacrnosoKeHUE NPSMOI U MIIOCKOCTH.

28. Kpussle BTOporo mopsiaka. BeIBog KaHOHHYECKH ypaBHEHHUH.

29. TlosepxHocTtu BpameHus. [loBepXHOCTH BpallleHHs BTOPOTO HOPSAIKA.



30. Kiaccugukanus moBepxHOCTEH BTOPOTO MOPsAKa.

31. BpluncneHue npeaenoB YUCIOBbIX MOCIEA0BATEILHOCTEN

32. Brruncnenne npenenoB GyHKIUN. PacKpbeiThe pa3iHyHBIX THIIOB HEOPEACICHHOCTEH

33. HccnenoBanue GpyHKIMI HA HEMIPEPHIBHOCTh. HaXok[eHne TouYeK pa3phiBa M X THUIIOB

34. BeluncieHnue npou3BoHOM ciokHOH GyHkunu. Haxoxaenue auddepeniumana GyHKIHA

35. Juddepennupopanne QyHKIUN 3aJaHHON B TApaMETPHUUCCKOM BUJC U HESIBHOM (DyHKIMU

36. Bpruncienue npon3BoIHbIX U AU (hepeHInaToB BBICIIUX ITOPSIKOB

37. Paznoxenne pynkunu o Telinopy. [Ipumenenne npasmia Jlomurans k npenenam.

38. HccnemoBanue QpyHKIHIA ¢ TOMOIIHIO POU3BOAHBIX M 3CKU3HOE TIOCTPOCHUE TPapUKoOB

39. OrpaHuUYeHHBIE TOCIEAOBATENFHOCTH. TeopeMa 006 OrpaHUIEHHOCTH CXOISIIEHCS TOCTIe0BATEIHPHOCTH.

40. BeckoHe4yHO Manble M OECKOHEYHO OONbILIME IMOCIEAO0BATENbHOCTH. CI0XKEHHE, YMHOXEHHE W JENEHHE CXOAAIINXCS
MIOCIIE0BATEIBHOCTEM.

41. MoHoTOHHBIE TIOCTIEOBaTENbHOCTH. TeopeMa Beliepmirpacca o mpejese MOHOTOHHBIX MoOcleaoBarenbHocTed. [Ipenen
MOCJIEeI0BATENbHOCTH.

42. TloamocnenoBaTeNbHOCTH, 4YacTU4HblE mpeaensl. Teopema bombnano-BeliepmTpacca o CylmiecTBOBaHMM YaCTUYHBIX
TIpezesoB (OrpaHUYEHHBIA U HEOTpaHWYEHHBIH CITy4an).

43. Tlepssrii 3aMedaTenbHbIN Tpeaen. CaencTBus.

44. Bropotii 3ameuaTenbHBIN npener. CIencTBHs.

45. CpaBHeHue 6€CKOHEYHO ManbIX. [IpuMepst.

46. CsoiicTBa SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX.

47. Du3nyecKuil U TeOMEeTPUIECKUI CMBICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHON U HOPMAaJH K KPUBOM.

48. Omnpenencuue nupdepeHiupyeMoctd QYHKIIMA B TOYKe. TeopeMbl O CBS3M TUPPEPESHIMPYEMOCTH U CYIICCTBOBAHUU
KOHEYHOH IPON3BOIHOM, 1M PepeHIIIPYEMOCTH 1 HETIPEPHIBHOCTH.

49. ®opmyIbl TPOU3BOJHBIX MPOU3BENICHNS U YACTHOTO (QYHKIIHH.

50. Teopembl 0 IPOU3BOIHBIX OOPATHOMN ¥ CIIOKHOW (HyHKITHH.

51. Ompenenenue muddepeHmana, €ro TeOMETPUYCCKHH CMBICT. Teopema 00 JKBHUBAICHTHOCTH OuQQepeHnuana u
npupanieHus GyHKIIH, ee IPIMEHEHHE K TPHOIMKEHHBIM BEIYHCIICHUSM.

52. OmnpeneneHue MPOU3BOJAHBIX U AU PEePeHIIATIOB BRICHIUX MOPsAKOB. [Ipumepsl. Dopmyna JlenOHua.

53. IIpou3BojHBIE BBICUIMX MOPSIKOB OT QYHKIMH, 38JaHHBIX TaPaMETPHUYECKH.

54. Teopema ®epma o muddepeHumpyemoit GyHKIHN.

55. Teopema Poinst u ee reoMeTpUUECKUI CMBICI.

56. Teopema JlarpaHka 0 KOHEUHBIX MIPUPAIICHUAX U €€ TECOMETPUICCKUN CMBICII.

57. Teopema Kol 0 KOHEUHBIX IPUPALLEHUSX.

58. Tlpaswmiio Jlonwrans

59. Heobxonmmoe yCIIOBHE CYIIECTBOBAHUSA IKCTpeMyMa. JlocTaTouHbIe IPU3HAKH SKCTPEMyMa.

60. OmnpeneneHne BBITYKIIOH M BOTHYTOH (DyHKUIMH. J[0CTaTOYHBIH MPU3HAK BBITYKIOCTH 1 BOTHYTOCTH.

61. Omnpenenenue Touky nepernda. HeoOoxoauMelii mpu3Hak Touky rnepernda. JJocraroynbie NpU3HAKKA TOUKH Mepernoa.

62. OmnpeneneHre BEPTUKAIBHOM, TOPU3OHTAIFHON M HAaKJIOHHOH acuMmnror rpaduka ¢GyHKouu. IIpaBHio BBIYMCICHUS

HAKJIOHHOM aCUMIITOTBI

63. [TepBooOpasnas ¢pyHkuus. HeonpenenéHHBIN HHTETPAI M €r0 CBOHCTBA.
64. OCHOBHBIC METO/IBI HHTCTPUPOBAHHSL.

65. Pasnosxenne parmoHaNbHBIX IpoOel Ha MPOCTEHIIHE.

66. WHuTerpupoBanue MpoCTEHIIIX APOOCH.

67. WurterpupoBanne UppanuoHaIBHBIX (QYHKIHH.

68. .MHTerpupoBaHue TPUTOHOMETPHYECKUX (DYHKIHH.



2 cemecTp

7. 3amauu, MPUBOAAIINE K MIOHATHIO ONPENeNEHHOTO HHTEerpaia. OnpeneneHue.

8. MeTtozbI pemeHns OnpefeIEHHOTO HHTETpaa.

9. CBoiicTBa OMPEEIIEHHOTO HHTErpaja

10

® NNk wDd

. Teopema o cpenHeM.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HecoOcTBeHHbIE UHTETPAIBI.

I'eoMeTpHryecKkre PUIOKEHHS ONPE/ICIIEHHOTO HHTErpala.

duzndeckue NPUIIOKEHNS OIPEICIICHHOTO HHTETpaa.

3amaya, NPUBOISAIIAS K IOHITHIO ONpelieNIEHHOro nHTerpaia. OnpeneneHue.
OcHOBHbIE TTOHATHS (QYHKIMH HECKOJBKUX IIEPEMEHHBIX.
JuddepennupoBanue GpyHKIMA HECKOIBKIX MEPEMEHHBIX 3aIaHHBIX SBHO.
[Tonublii AuddepeHnyan 1 ero NpUMeHeHNe K NPUOIHKEHHBIM BEIYHUCICHHUSM.
Juddepenunposanue cinoxxHoit n HesiBHOH (yHKuuu. [ToHast nponsBoaHas.
[Tpou3BoHBIE BEICHIMX HOPSAKOB. DKCTPEMYM (PyHKIINH.

HawuGonbiiee 1 HanMeHblIee 3HaUeHHE QYHKIUU. Y CIIOBHBIN SKCTPEMYM.
KacarespHast 7I0CKOCTh ¥ HOPMaJIb K TIOBEPXHOCTH.

4 Cemectp

=

YpaBHEHMA C pa3aenaowmMmMmnca nepeMeHHbIMU.
OpaHopoaHble anddepeHUmanbHblie ypaBHEHUA
YpaBHeHue bepHynnn.
YpaBHeHuMe B NosHbIX anddepeHuymanax.
YpaBHeHuA MlarpaHxa n Knepo.
OnddepeHumanbHble ypaBHEHWA BbICLLMX NOPALKOB, A0OMYCKatOWMe NOHUMKEHUE NOPAAKA
JlnHeliHble ogHopoAHble 1Y BTOpOro nopsiaka.
NHTerpmuposaHue [1Y BToporo nopaaka c NOCTOAHHbIMU KoadduuneHTamm.
NHTerpmposaHme JIOLY n-ro nopagKa c NOCTOAHHbIMM KoaddUuMeHTamu.
. JInHelHble HeogHopoaHble auddepeHUNanbHble ypaBHEHNS.
. CTpyKTypa obuiero pewexus JIHAY BToporo nopsaka .
. MeTtog Bapuaumn Npon3BOAbHbLIX MOCTOAHHbIX.
. UnTerpuposanme JIHAY BTOpOro nopsaaKka C MOCTOAHHBIMW KO3GOULMEHTAMM M MPABOM 4YacTblo
cneumanbHOro suaa.
14. NnuterpuposaHmne JIHAY n-ro nopsagka (n > 2) ¢ NOCTOAHHbIMU KO3pPULMEHTAMM M NPABOM YaCTbio
cneumanbHOro Buaa.
15. Cucrtembl anddepeHUManbHbIX YpaBHEHWN.
16. Cuctembl TMHENHDBIX 1Y € NOCTOAHHbIMM KO3 PUUMEHTaMMU.
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cemMecTp

[Tpexen 1 HEMPEPBHIBHOCTE (PYHKIIMU KOMITJIEKCHOTO TIEPEMEHHOTO.
NuTterpupoBanne GpyHKINN KOMITIEKCHOTO IEPEMEHHOTO.
Omnpenenenne, CBOUCTBA U PABUJIA BEIYMCICHUSL.

OCHOBHBIE 3JIEMEHTapHbIE (PYHKIINU KOMIIJIEKCHOTO IEPEMEHHOTO.
JuddepenunpoBanne GyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO.
VYcnosus Diinepa-/lanambepa.

Amnanmutndeckas pyuakuus. Juddepermnman.

Wnrerpaposanne OKII, Psasl B KOMIUIEKCHON TIOCKOCTH.

Tumnosoe MPAKTHYECKOE 3aJaHN e

I.

Haiitu npoussoanyto y = tg32x - arcsinx®.



2. Haiitu miomans Tpeyronsauka ABC, ecnu mans! ero Bepimisl A(3; 1; —8), B(—5;4;9), C(6; —1;4).

3. Haitu lim 5.
x—% Y (1—-sin x)?
4, Haubr koopauHats! BepiuuH tpeyronsauka A(—2; —1), B(7; 3), C(4; —3). Haiitu yron npu BepiuuHe A, ypaBHEHHS

BBICOTBI 1 ME€AMAHbI, TPOBCACHHBIC N3 BEPIINHbI B.

25y 647
5. Haiim lim (52)
x—0 \X“+1
6. T[IpuBECTH K TIPOCTEIIEMY BHLy YPaBHEHHE JIMHUM BTOPOTo nopsiaka 3y% + 5x + 6y + 13 = 0.
7. HccnenoBaTe Ha HENPEpBIBHOCT. Clenars 4epTex:
—(x+1),ecrux < —1
y=3(x+3)3ecmuu—1<x<0
x,ecaux =0

8 Hamncare kaHOHMYECKOE ypaBHEHHE JJUIMIICA, €CIM W3BECTHO, YTO PAacCTOSHHE Mex1y (okycamu paBHO 6, a a +
b=09.
9 OnpeneuTh YETHOCT M HeYETHOCTh yHKIMU Y = x3tgx?.

5x+3y—-z=10
10. Pemmts cucteMy ypaBHEHHI ¢ TOMOIIBIO0 OOpAaTHON MaTPHIIBI {4x + 2y + 2z = 16.

—2x+y+z=0

6X
11.  Haitru lim (3x + 16)x+s.
x—=5
12. Hammcare kaHOHMYECKOE ypaBHEHHE THIEpOOIBI, €CIIM M3BECTHO, YTO paccTosHHE Mexay Qokycamu 2c¢ = 20, a

4
YPaBHEHHE aCUMITOT Y = F - X.

2 4 =5
13. Jlana maTpuna A=<—6 -3 4 ) 1 Marpuna-crpoka B=(1 —3 —8). Tpancnonuposarh Marpuily B u Haiitu
4 =2 5

npoussenenue C = ABT.
14. Haiitu oOnacts onpenenenus Gyukuuu y = Vx? — 8x + 15
15.  Haittn lim(8x — 1)(In(2x — 1) — In2x).

X—00

16. Haiity yros MeKy miockoctamMu X +y — 1 = 0 u 2x — y + /3z+1=0.

17.  Haitru npoussonuyro dysxumn y = /(x — 3)7 + >

7x2-5x—8’

18.  Haitru lim 22421

x-1 x°—x“+3x-3
19.  Jlans Bexrops d, (2; 3; 4), d,(—5; 3; 4). Haiin npalﬁz, ecmn §; = —6d; — dy, G, = 4d; — d,.
20. Haiiti Haubosblee ¥ HAUMEHbIIEE 3HaYeHue QyHKIMK Ha oTpeske ¥ = In(x? — 2x + 2),[0; 3].
21. TT10CKOCTh TIPOXOANT Yepe3 Touky P(2; —2; —4) 1 oTceKaeT OTPE3KH Ha OCH abCuuce @ = —3 , Ha OCH alluIuKaT
¢ = 2. CocTaBUTh ypaBHEHUE TUIOCKOCTH.
22. VpaBHeHHE JIMHUU BTOporo mopsjka x2 —y? —4x + 2y + 7 = 0 npusectu K npocreiimemy Buay. Crenathb

YEPTEXK.

23. Jann Touku A(4,—2,3),B(4,-2,1),€(1,0,1),D(0,1,0).Beruncauts 066éM nupamuast ABCD.

4arccos3x

24, Haiiti mponsBoaHyt0 GYHKIMH Y = s

(x+2)-(x=7)*

YDt

26. Haiitu Touky nepeceuenus aAByx npsmsix 3x — 4y — 29 = 0, 2x+5y=19=0.

25. Haiiti npou3BosHy0 GYHKIMU Y =



27. Harmicars KaHOHMYECKOE YpaBHEHHE HIUTHIICA, POXOAAIIEro yepe3 Touku M, (2,0), M, (1,2).

. . 12-x-3
28. Haiitu npenen }Cl_rg Ny

29.  Kaxyo noBepxHocTb onpenensier yparenne 9y — 1622 + 64z — 18y — 199 = 0?

30. OnpenenuTs yroil MeXAY NPSIMBIMH: Yy = 2Xx — 3,y = %x + 1.

31 I KK < “{x—2y+32—4=0
. PUBECTH K KaHOHHECKOMY BH/y YPABHCHHE NPSAMOM: |5 +2y—57—4=0
2 2
32. Omnpenenuts, Mpecekaer a1 npsaMast 2x —y — 3 = 0 1aHHBINA 35IHIIC % + y? = 1, KacaeTcs €ro WIK MPOXOJUT BHE
ero.

33. Hans toukn A(1,0,—3), B(8,1,0), C(—1,0,1). Haiiti Moxysb BeKTOpa P = 4B — 5BC.

1
34. [TpoBeputs, HenpepbiBHA JiK GyHKIUS Y = 10%-6 .Y CTaHOBUTH BU Pa3pbiBa.

X1 — 5x, + 3x3 = -1
35. Haiitu peuienue cucremsl ¢ nmomoiisto Gopmyn Kpamepa: 2xy +4x; +x3=6 .
—3x1 + 3x2 - 7X3 =-13

36. Haiiti nponsBoiHyI0 QYHKIMN Y = Vx2inx.
1 2 2
37.  SlBnsercs mM HOPMATBHBIM CIEYIOLIEE YPABHEHHE IIIOCKOCTH XT3y —3z2- 1=0.

x1+7x2—ZX3=3
38. Haiitu pewmenune cucremsl MetogoMm Fayccaq{ 3x; + 5%, +x3 =5
—2x; + 5x, — 5x3 = —4

39. [pomnddepennpoBaTs (QyHKIUIO, HCIONB3YS MNPABHIO JOrapupMUUYecKoro Au(pGEepeHIUpOBaHUS Y =
Vxsinxvl —e~.
40. HaiiTu Bce 3HaueHUs KOPHS 4\/ -1—iV3.

41.  Haiitn npou3BoHyIO EPBOro MOPsAKa OT yHKIHH ¥ = (Sin x)OS*,

42. HaiiTu npou3BoHyIO N-ro nopsaka oT GyHKIMH Y = cOS2X.

x = a(t —sint)

43.  Haiitu y, u yy,, ecm {y =a(l—cost)

44. Berauciauth (\/§ — i)g.

45. 3anucarh B TPUrOHOMETPHUECKOI! U MOKA3aTeNbHOM (popmax uncio z = 2+/3 — i
46. Haiitu acumnrots! yHkimn y = Va3 — 6x2.

47. HaiiTu npon3BoaHbIE IEPBOTO M BTOPOIO MOpsAJKa X + arctgy = y.

48. ITpoBecTH NOJHOE UCCileA0BaHue (QYHKIUU U IIOCTPOUTH & rpaduk y = In(x? — 4).

49, Haiitu Bce 3HaueHus kopHs V1 + 3i.

50. Haittu muddepennman pynkunn y = VxZinx.

Kpurepuu oneHku:

. KoaunuecTtBo
XapakTepucTKa 0TBETa HA TEOPeTHUYeCKHii BOMPOC / BHITIOJHEHHUSI MPAKTHYECKOT0
Komnerenuun HAOpaHHbIX
3aaHus
0aJ1JI0B

Jlan nonHbIl, pa3BepHYTHIH OTBET HA IOCTABJIEHHBIN BOIPOC, IOKAa3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH N0 AUCLUUILINHE, 10KA3aTEIbHO PACKPBITHl OCHOBHBIE MOJIOXKEHHUS
OIIK-1 BOIIPOCOB; B OTBETE MPOCIEKHUBACTCS YETKAs CTPYKTYPa, JTOTHIECKast 10 6.
IOCIIE0BATENBbHOCTD, OTPAXKAIOIIAst CYIIHOCTh PACKPHIBAEMBIX OHATHI. 3HAHKE 110
MIPEeAMETY IEMOHCTPUPYETCs Ha (POHE TOHMMAHUS €0 B CHCTEME JJaHHOW HAyKH U




MEKAUCHUTTIIMHAPHBIX CBsI3EH. HpI/IBe,HeHLI JA0Ka3aTeJIbCTBa TECOPEM U BbIBO/IbL (bOpMyJ'I.

JlaH nomnHbIN, pa3BepHYTHIN OTBET Ha MIOCTaBJIEHHBII BOIIPOC, IOKa3aHa COBOKYIIHOCTh
OCO3HAHHBIX 3HAHUH 110 JUCHUIUIMHE, 10Ka3aTCJIbHO PACKPLIThI OCHOBHBIC ITOJIOKCHUA
BOIPOCOB; B OTBETE MPOCIICIKUBAETCS YETKAsI CTPYKTYpa, JOruuecKast
MOCIIEZI0BATEILHOCTD, OTPAXKAIOIIAS CYLITHOCTh PACKPBIBAEMBIX TIOHSATUH, TEOPHIA.
3HaHUE 10 MPeIMETY AEMOHCTPUPYETCS Ha (POHE MOHUMAHWUS €r0 B CUCTEME JaHHOU
HAYKH U MSKIAUCIUILUTHHAPHBIX CB3ei. MOTYT OBITh JOITYIICHBI HEJIOYCTHI B
JI0Ka3aTe’IbCcTBE (POPMYIT U TEOPEM, UCIIPABICHHBIC CTYJACHTOM CAMOCTOSTEIHHO B
TpoIecce OTBETA.

96.

JaH noiHbId, pa3BepHYTHIA OTBET HA MOCTABJIEHHBIN BOMPOC, TOKA3aHO YMEHUE
BBIJICTTUTh CYIIECTBEHHBIE M HECYIIIECTBEHHBIE ITPU3HAKH, IPUUMHHO-CIICICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUEH. MOXET OBITh AOMyIICHA OIHA
HETOYHOCTH MJIM HE3HAYHTENNbHas OINOKa P JOKa3aTeIbCTBE (GOpMyII U TeopeM
HCIIPABIICHHBIE CTYJICHTOM C IIOMOIIBIO TPENOAaBaTes!.

8 0.

JlaH nomHbId, pa3BEpHYTHINA OTBET Ha IOCTABJIEHHBIN BOIPOC, IOKA3aHO YMEHUE
BBIACJINTH CYIIECCTBEHHBIC 1 HCCYIICCTBCHHBIC ITPU3HAKU, TPUYHNHHO-CJICACTBCHHBIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBaH, JIorHueH. MoxeT ObITh JOMYILEHbI JBE
HETOYHOCTH WJIM HE3HAYHMTENIbHBIC OIIHOKH NIPHU JI0KA3aTeIbCTBE (HOPMYI U TEOpEM
HCIIPaBJICHHbIE CTYACHTOM C MMOMOIIBIO IPENoAaBaTelIsl.

7 6.

Jan He nonHbli oTBET. JIOrMKa U NOCIEA0BAaTENbHOCT U3NI0XKEHH UMEIOT HApyILIEHMUS.
JleMoHCTpHpYyeT 6a30BbIe 3HAHMS 10 NpeaMeTy. FIMEroTCsl HETOUHOCTH IPU
JIOKa3aTeIbCcTBE (POPMYJI, TEOpEM

6 0.

Jlan He moHbI 0TBeT. JIOTHKa U 1OCIEe0BaTENEHOCTD U3JI0KEHUS! MIMEIOT HApYIICHHS.
JemoHcTpHpyeT 6a30Bble 3HAHUA 110 ipenMerty . [Ipu okasaTenabcTBe TEOpeM U
(hopMyT OTTyIIEeHBI 3HAYUTEIBHBIC OIIHOKH.

56.

Jlan He monHbI 0TBET. JIOTHKA U MTOCIE0BATENEHOCTD U3JI0KEHNS IMEIOT HAPYIICHHS.
Jlommy1eHsl OMMOKU B PaCKPBITHH MOHATHH, YIOTpeOIeHN TepMUHOB. [1pn
JIOKa3aTeIbCTBE TEOPEM U (hOpMyII HOMYIEHBI 3HAUUTEIbHBIE OIIHOKN.

40.

JormymieHs! ommOKy B pacKphITUH MOHITHH, YHOTpeOieHn: TepMUHOB. He mpruBeeHbt
JI0Ka3aTeIbCTBA TEOPEM H BBIBOABI (POPMYIL.

36.

CTyZIeHT He 0CO3HAET CBsI3b 00CYK/IAEMOT0 BOIIPOCA 110 OMIIETY C JPYTHMMH OOBEKTaMH
JUCHUIIIINHBI. OTcyTCTByIOT BbIBO/JIbI, KOHKPCTU3ALHWA U TO0KA3ATCIIbHOCTb U3JIOKCHU .

20

OTBeT npe/CTaBisieT CO00H pa3po3HEHHbBIC 3HAHUS C CYIIECTBEHHBIMHU ONIMOKAMH 10
Bonpocy. [IpucyTcTByIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh U3TIOXKCHUS.

16

OTBeT Ha BOIPOC MOIHOCTHIO OTCYTCTBYET
unu
OTKa3 oT OTBETa

0 6.

OIIK-2

[IpakTHueckoe 3aganue BBIOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH Pa3INYHBIX THIIOB.

10 6.

[IpakTHueckoe 3aganue BBIOIHEHO BEPHO,
OTCYTCTBYIOT OIINOKH PA3IMIHBIX THUIIOB. MOTYT OBITh JIOIYIIEHB! HEAOUETHI B
OIIpEJICTICHUH OHSTUH, UCTIPABICHHbIE CTYIEHTOM CAMOCTOSITEIILHO B IPOLIECCE OTBETA.

96.

Xon perieHus BepeH, MoJy4YeH HEBEPHBIA OTBET U3-32 OJJHON BBIYMCIUTEIHHOMN OIINOKH,
HO IIPH 3TOM MMEETCS BEpHAas MOCIEI0BATEIHEHOCT BCEX IIAar0B PEIICHUS

8 0.

Xonm pemenus BEPEH, NOITYYCH HeBeprIﬁ OTBET M3-3a ABYX BBIYMCIIUTEIIBHBIX OH.II/I60K,
HO IIpH 3TOM UMECTCA BEPHAsA MOCJICA0BATC/IbHOCTh BCEX HIAI'OB PCIICHUS.

76

XoJ| peleHus BepeH, NOoIyueH HEBEPHBIN OTBET M3-3a JIByX HE3HAYMTENIbHBIX OLINO0K
Pa3IUYHbIX TUIIOB, HO IIPY 3TOM UMEETCS BEpHAs II0CIEA0BaTENbHOCTh BCEX LIaroB
peuIcHuUs.

6 0.

XOI[ peuicHus HE BepeH.I[OHyHIeHa OJIHA 3HAYUTCJIIbHbIAsA OHII/I6K3.I[OHOJ'IHI/ITCJ'H)HLIG n
YTOUHAIOIINE BOMPOCHI ITpenoAaBaTe/Isl MPUBOAAT K KOPPCKIIMN OTBETA CTY/ICHTA

56

XOI[ peuicHus HE BepeH.I[OHyIIIeHI)I JBC 3HAUYUTCIbHBIC OHII/I6KI/I.I[0HOJ'IHI/IT€J'ILHI)IG u
YTOUHAIOIINE BONPOCHI ITpenoAaBaTe/Isi MPUBOAAT K KOPPCKIIMN OTBETA CTY/ICHTA

46

Xon penieHus He BepeH./lonyIieHs! Tpy 3HaYUTeNIbHbIE OITHOKH. [l0TIOJIHUTENBHBIE U
YTOUHSIOIIME BOMPOCHI IPETIOIaBaTeNsl MPUBOIST K KOPPEKIMU OTBETA CTYACHTA

36

He BepHas mocnenoBaTenbHOCTh BCEX LIaroB pelieHns JJonoIHnTebHbIE 1
YTOUHSIOIIME BOMPOCH NPETOIaBaTeNsl IPUBOIST K KOPPEKIMU OTBETA CTYACHTA

20

He BepHas mocinenoBaTenbHOCTh BCEX [IaroB pelieHns JJonoIHNTeIbHbIE 1
YTOUHSIOIIME BOMPOCH NPETOIaBaTeNs He MPUBOIAT K KOPPEKIMH OTBETA CTYJCHTA

16

BrInosHeHNE TPAaKTHYECKOTO 33/1aHUS OTCYTCTBYET

06.







3apanue Nel

MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIECHHE BBICILIETO 00pa30BaHMs
«CEBEPO-BOCTOUYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»

Texuuueckuit nacruryt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremarnku u nHGOPMATHKH

KA®EJIPA MATEMATHUKU U UTHOOPMATHUKU

PacuérHo-rpaduyeckas padora Nel

Yucna z, u Z, u300pa3zuTe BEKTOPAMK HA KOMILIEKCHOM IJIOCKOCTH.

BapuanTt A Z, BapuanTt A z,
1 1+3; 1-3i 16 2+8i 7—4i
2 2-3i —1+4i 17 10-3i 9—i
3 10+ 9+i 18 6+i 5+2i
4 1+ 7+3i 19 4421 -3-5i
5 1-2i 4—i 20 1-1 —6+2i
3ananue Ne2
3anuuuTe B TPUrOHOMETPHYECKOM U MOKAa3aTeNIbHOH (hopMax 4ucio Z .
Bapuanr z Bapuanr z
1 1 16 23 —i
2 53 -i 17 2+3i
3 -2-2i 18 4
4 -5 19 1-24/3i
5 1—2+/2i 20 1—i
3aganue Ne3
Hanbl z, u z, . 3anMIumTe Z u Z.quncnme z, ’ZZ,Z,ZZQZ,g’i,i’i’ij.
2, 4, %, %
Bapuant A Z, Bapuant A z,
1 3420 1-0,5i 16 4+1,5i 1-0,5i
2 é—31‘ l+2i 17 1+3i 2-0,5i
3
3 241 4-0,5i 18 241,51 3-0,51
4 — 4+ 1,5+ 0,5i 19 5-i 2+2i




5 3-2i 0,5—1i 20 4 +3i —1+0,5i

3apanue Ne4

I/I3o6pa31/1Te Ha MJIOCKOCTH MHO>KECTBO TOYEK, COOTBETCTBYIOIIMX KOMIIJIEKCHBIM YHUCJIaM Z , YAOBJIETBOPSIOIIMM CJIEeAYIOIIUM

YCIOBUSIM.
‘2‘23 ‘2‘36

L9 3 6.9 1 p
gﬁargzsz —§<argz<§
‘2‘37 ‘2‘24

i OSargz<% "’ OZargz>%
IS‘Z‘<5 7S‘Z‘<8

3.4 pe 18.9 7 P
O<argz£§ Zﬁargz<§
1<|z]<2 2<|7<7

4.4 pe 19.9 7 .
0<argz<5 Zﬁargz<5
23‘2‘33 ‘Z‘Il

2

5. P 20.

\argz:z OSarng%

"

3aganue NeS

V4
3anucaTh B TPUTOHOMETPUUYECKOH hopMe UnCHa Zy U Z,, €ClM Z3 = Z; " Z,, Z, ==L,
Z
Bapuanr z, Z

1 5(cosz +isinr) 4(cosz—isinx)
. T .. T
2 3(cosz +isinr) 5| cos——isin —
2 2
3 2(cosz—isinr) 8| cos— +isin—
4 4
T .. T T .. T
4 COos—+isin— 4/ cos—+isin—
2 2
2r .. 27 T .. T
5 COS—— —isin— 4 cosE—zsmg

3apanue Ne6



BBI‘H/ICJ'II/ITC, HCIOJIb3Yd NpaBUIa HeﬁCTBHﬁ HaJa KOMIIJICKCHBIMHU YUCJIaMH B TpPIFOHOMCTpPI‘IGCKOfI (bopMe.

(B la[—2¢§+2jm
(—\/§+3i)50 1-i3

) (\/g+3i}26 ; (1+i)
\1-ims N

[S—

143 ) (-4-4i)°

.| ———— 18. — 5
23 -2 (3-i3)
3+i3 ) (1+i)*

4 | — = 19. ———
—4-4i 2(1-1)?
(1+i)" 3-if3 )"

5. ——~— 20, | ———
2(1-4)" —2+2i

3apanue Ne7

o n
HaI/I,HI/ITC BC€ 3HA4YCHUS KOPHA V Z .

L3-1 1. /8 21 i

2. 316 12.3/-125 2 A-1-i
3.3/—8 13. /91 23. m
4.8-1 14 4-1 24, m
5. 41 15.3/-27 2. 43 i

3ananue 8. Bprumcnnts paHr marpumsl A aByMs crnoco0amy (MIPUBHICHHEM K CTYIEHYATOMY BHIAY H METOJIOM

OKalMJISIIOIINX MHHOPOB)-

0 - 10 3
-4 3 1 0
2 o 4 -1
Ll -2 1 -4 2 9
16 4 52 9
1 -1 3 1
8 —-N_6 -7
34 -1 3
1 3 -2 4
23 -2 2
28 -2 5 1 7 10
111 2 2
-1 1 8 2
4 4 4 4



3 -1 3 2 5 1 11 2 3 1
3 5 -3 2 3 4 . 212 31 2
11 -3 -5 0 -7 111 4 2 3
7 -5 1 4 1 1 3 2 35
B oo
4 2390 12210 1 0 1 1
13 4 5 6 '
1 01 00
4 5 6 7
00110
2 1 4 3 1
5 o 1 3 0 2 1
5 13.
7 9 2 1 0 1
0 11 12 1 2 -1 -1 -1 -1

3apanue 9. Berauciuth onpenenuTens paioHaIbHBIM CIIOCOOOM.

sin>x cos2x cos’x
2 2
1. |sin“y cos2y cos”y

sinz cos2z cos’z

cos’x sin’z cos(z+ x)cos(z — x)
2. |cos® y sin®x cos(x+ y)cos(x — y)

cos’z sin’y cos(y+z)cos(y—z)

cos’x cos’x cosx
2
3. |cos’ y Ccos"y cosy

cos’z cos’z cosz

(a+1)’ a*+1 a
4. |(b+1)* b*+1 b
(c+D)?* *+1 ¢

a b 1
7.1 b a 1
a+b b+a |

2 2

3ananue 10. Mccnenosats CJIY Ha COBMECTUMOCTh U PELIMTH TpeMst criocobamy (¢ momomibto npasmina Kpamepa, meronom

Faycca " CpeaACTBAMU MATPUIHOI'O I/IC‘II/ICHGHI/ISI).



1 -8 5
1 -2
2. |3 1
L2 5 —5|—4
K
1 3 -2|-5
301 9 —4| -1
L2 6 -3|6
2 3 1|4
4 4 -1 5|6
1 -2 419
3 5 —-6|-5
5.2 -3 5138
1 4 —1]1

3apganme 11. Haiitu npenesnsr:

. X 4+2x+6
a) lm———
X—>00 x_3

Vx? +5-3/8x7 +1

6) lim

B) lim(\/x2 +3x+1—\/x2 —3x—4)

X—>+0

3) )lri_rg{x[ln(x +a)—Inx]}

11.

12.

13.

15.

~3 1| -2
—2 —4|-11




3aganne 12. YcTaHOBUTH, 00pa3yIOT JIM BEKTOPHI Oa3KC, €CIIU [, TO BEIYUCINTH KOOPAUHATHI BEKTOpa 6 B Oasuce <4, , d,

, (5 > ¥ HAaIMCaTh COOTBETCTBYIOLIEE PA3JIOKEHHE 110 Da3ucy.

1) a,(1,2,0), a,(1,1,2), a; (1,0, 1),
2) a,(1,2,4), a, (1,0,0), a; (1,3, 2),
3) a,(1,0,3), @, (1,1,0), a; (1,6, 1),
4) a,(0,1,0), a,(3,3,2), a; (1,4, 1),
5) a,(4,2,1), a,(1,4,2), a, (1,2,2),
6) a,(1,2.3), a4, (4, 1,2), a; (1,3,3),
7) @, (0,2,0), a, (1,0,0), a5 (3,2, 1),
8) a, (1,6,6), a,(1,6,2), a; (1,4, 1),

9) a,(3,2,2), a, (1,5,3), a; (2,0,2),

10) @, (1,4,2), a, (2, 1,2), a (6,6,5),

6=-2i— j+Fk .
6=1i —4; +k .
6=-2i— j +3k .
6=—6i 73; +k
6=2i - j +4k .
6=-2i 3] +k .

P+2) + k.

x|
Il

i—-J+k.

x|
Il

6=2i+j -5k .

§=ff4}+%.

3apanme 13. Jlans! Tpu Touku A, B, C. Haiitu:

1) mwromans AABC,

2) BEKTOPHOE TIPOU3BEICHHE (E +3 E) * (2 AC - BA ).

1) A2, 1,-2),B(0,0,2),C(2,-4,1)
2) A(-3,0,-6),B3,1,-5),C(1,-3,
3) A(-4,5,7),B#4,3,2),C(1,4,-2)
4) A5,0,-1),B(1,1,-3),C4,-6, -
5) A(-3,3,-2),B(@3,4,-6),CO, -3,

-1).

1).
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),B3,-2,-1),C4,-3,7).
10) A4,2,-2),B@3,1,-3),C(5,-3,8).

3ananue 14. Jlanel BeKTOpH A, , A, , (5 . BeIYUCINTL CMEIIAHHOE POU3BE/IEHUE

(a,, a,, ay).

1) a,(1,2,0), a, (3,0,2), a; (1,0,0).

2) a,(1,2,9), a, (5,5,3), a; (1,4, 4).



3) @, (6,2,5), a, (3,4, 4), a; (3,3,0).
4 a,(3.2.4), a,(1,1,2), a5 2,0,3).
5) a,(9.2,8), a,(2,1,2), a; (1,2,3).
6) a,(4.2.9), a4, (3,7,2), a; (4,0,6).
7 a,(1,2.3), a4, 3, 1,2), a5 (1,5,5).
8) a, (1,4,2), a,(2,1,2), a; (6,6,5).
9) a, (1,1,1), @, (2,2,2), a; (1,0,0).

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

3ananme 15. [To koopaunatam BepunH mupamuasl ABCJL, HaiiTh:

2) IHy pedpa AB;

3) yros mexay AB u AC;

4) miomans rpanu ABC;

5) 00BEM MTUPAMUIIEL,

6) ypaBHeHHe npaMoil AB;

7) ypaBHeH#ue tiockocti 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), I( 1, 3,4) .

4) A(-1,-2,1),B(-2,-2,5),C(-3,-1, 1), A(- 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), A(- 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), A(- 2, 1, 3) .
9) A(L,-1,2),B(0,-1,6),C(-1,0,2), A( 1, 1,4).
10) A(1,-2,1),B(0,-2,5),C(-1,-1, 1), A( 1,0, 3) .
3anauue 16.

Beranciouts HUHTETPAJIBI METOAOM HEMNOCPECACTBEHHOI'0 HWHTETPUPOBAHUA WM METOAOM 3aMEHBI IIEPEMEHHBIX.

PesynbraT nHTErpHpOBaHUS POBEPUTH AN HEPEHIIMPOBAHIEM.

. )
] ;ex(z_%}x o [

cos2xdx X dx
CcoS” xsin” x x"+1
cosdxdx dx
e 8. [
COs” xsin” x x(1+1In" x)



. J- x*dx N J- dx

2 1
x 41 xzsinz(j
X
— 1 3
s J-3 2sin xdx

10 IL
sin” x I xcos?Vx

3amanue 17.

BbluncnuTe HMHTETpanbl, HWCMONB3YsS METOJ HHTETPUPOBAHUS 10 dYacTsAM. Pe3ynbTaTbl HMHTETPUPOBAHUS IIPOBEPHUTH

QG pepeHITIPOBaHUEM.
1. jxezxdx 6. j xsex2 dx
2. | xsinxdx 7. [(2x +3)e™dx
3. [ 2xarcigxdx 8. [ x* cos 3xdx

|
4. jn—zxdx 9. jez" cos xdx

X

X

5. dx 10. jln(l — x )dx

sin” x
3amanue 18.

Ax + B
Brpruncnuthk nHTErpalibl BUa S dx
ax” +bx +c
dx dx

L 18 | —

x“+2x+5 x° —6x+18

dx dx

2. j > 9. | ————

3x° —2x+4 X" +2x+3

d -2

3. J—z al 20. J—z al dx

x“+3x+1 x“+2x+3
4, IZL 21 [— x+3 dx

x°—6x+5 x° +10x+ 29
5. > dx 22. Zx;ldx

2x° —2x+1 5x° +2x+1
3amanue 19.

Ax + B

Breruncants HHTETrpaJibl BUIa I

dx.
\/ax2 +bx+c



17. | dx
. P
\2x 2x—1

| j dx " ,[ Ax+ B I
\/2—3x—4x2 Vax? +ex +c
) I dx " I xdx
\/1+x+x2 \/x2+2x+5
; I dx 0 j dx
\/5—7)6—3)62 \/x2+2x+5
A I dx o I dx
Jx(3x+5) \V3x2 +x+9
5. | dx 22. IL
N2 —3x—x? V1+x—x?
3amanue 20.
Brruncauts nHTErpai oT ApoOHO-pAMOHATIBHBIX (DYHKIUH.
Lo dx 18 | xd
X+ | (x+2)2(x+4)2
) I xdx " f dx
R | . xix2 +1i
. B+l 0| 2x% —3x-3 0
| x(1+x2)2 | (x—l x2—2x+5)
3x+5 x> -6
dx 21. dx
(x2+2x+2) jx4+6x2+8
5x+3 3x—7
5. j( . 5 dx 2 [ dx
X —2x+5) x"+x " +4x+4
3amanue 21.
BbIuncanuTs HHTErpai oT UppaoHaIbHBIX (YHKIHA.
dx dx

Lo 18. |

V1-2x —41-2x 31+ 53
6

d
Uxds dx

———dx
2 [143/x 19.
xv1+ x3




3. Iidx ZO.J‘L
x —2+x A1+ x?
2+3x

Jx
21, | ——=dx
j J\/\/;H

x2 +2x+3
22]

x/§+x/_
FEr

dx
V—x? +4x
3amanue 22.
BbI4UCIIMTE MHTErPAIBI OT TPUTOHOMETPUYECKUX (DyHKIIUIA.
. .o x
Lo (1 —sin? x)dx 18. jsm2 (Ejdx
X
2. j(l —cos” x)dx 19. jtg2 (Z)dx
2 2
3. [cos” xdx 20. [ ctg * 2xdx
o x
4, j cos? xdx 21. j sin > (E]dx
.2 .2 X
5. jsm xdx 22. j(l —sin (EDdx
3amanue 24.
BBIUHCIIUTE HHTErPAJIBI OT TPUTOHOMETPUYECKHX (PYHKIIUIA.
) ) ) .4

[ sin 5x sin 3xdx 18. ] sin 3xsin 3 xdx

[ cos4x cos xdx 19. | cos x sin 4xdx

[ sin 7x cos 3xdx 20. [ sin 7x sin 3xdx

j sin 3x sin xdx 21, j COS x cOS 3xdx

[ cos 5x cos 3xdx 22. [sin(x/2)sin(x/3)dx
3aganue 25.

BpIunciauTs HHTErpal OT TPUTOHOMETPUUECKON (DYyHKIIUH.

dx dx

| , 18. |

3+5smnx+3cosx ctg?x +cos® x




dx

2

1—sinx
5 cos? xdx
’ .2 .
sin” x + 4sin xcos x
3
A cos” xdx
sin? x + sin x
sin 2x
5. j 3 > dx
cos” x—sin“ x—1
3aganue 1.

dx

9. | ——mm—
I (1+sin x)2

dx
2+3cosx

2. |

PacuérHo-rpaduueckas padora Ne2

Berauciauts 3HaueHHE OIIPEACIICHHOI'O HHTErpaja.

/3
1.a) jtgxdx
0

z dx

3.a) | ————
03+2cosx

L dx
4a) [——
(

—11+x2)2

0 dx
Sa) [
SHl+/x+1

3amanne 2.

X
B) jx3dx
Va
wl2
) | cos
0

2 xdx

4/3

B) I
3/4 Z\/Z +1

1
B) je*/;dx
0

/2 9
#) | sinxcos” xdx
0

Brruncinth HeCOOCTBEHHBIH HWHTETPAJI WJIK J0Ka3aTh €0 pacXOANMOCTb.

o dx © _2 ©  dx

1. - 12. | xe™ dx 23 | ———
_Oox2+4x+5 £ gaz+x2
4 dx < dx

2. | —— 13 | ——— 24.
53(36—3)2 e I\/1 e
3 dx x % dx

3 14. | arctgdx 25. | —
J(; (X - 2)2 E[ 1 x5
o0 0 1

4. | dx 15. [ sin xdx 26. [ In xdx
>xInx 0 0



2

5. ILZ 16. Tﬂ dx 27. Tx sin xdx
3(x+3) X 1

3ajganue 3.

Beruncuts mionianu Guryp.

1. HaiiTn muomans IIOCKOH (GHUIypsI, OrpaHMYIEHHON mapabomoi y=x>+1, ockio OX ¥ npsaMbMu X=1 1 x=4.

2. Haiitu momans miockoi GUrypsl, orpaHHYeHHON THHUAME y=Inx, y=0, x=1, x=¢

3. HaiiTu muomams mIOCKoH (GHUIypsl, OrpaHMUIECHHON MOMyKyOnuecKol mapabonoi y=x> u npsamoi x=4.
4. BbuucnuTh miomaab GUrypbl, OrpaHUYEHHON yKa3aHHBIMU JIMHUAME: X-2y+4=0, x+y-5=0 u y=0.

5.  BbluMciIuTh miomaas GUryphl, orpaHMueHHoM: 7x2-9y-9=0, 5x2-9y+27=0.

3ananue 4.

Haiiti 06beM Te, 00pa3oBaHHBIX BpAIIEHHEM BOKPYT OCH M OTPaHWYEHHBIX JIMHUSMH.

. Ox,yzzi,xzz&/ 18.Ox,y:1(1+x2),x:1,x:—l,y=0
x° +16

2. 0x,y2:x,x2:y 19.0x, y=4/x,x=1,x=4,y=0

3. Ox,y:\/;ex,le,yzo 20.0y, y=e’,x=0,x=1,y=1

4. 0x,y=x2/2,y=x3/8 21.0y,y=x3,y:1,x=0

5. 0x,x2/a2+y2/62:1 2.0y, y=4/x,x=1Lx=4

3ananme 5.

Breruncauts JJIMHBI YT KPUBBIX.

1. y=1nsinx orx=7/3 nox:ﬂ'/z
2. y=x2/2 ot x=0 o x=1
3. y=1—lncosxOTx=0 nox=7Z'/6

4. Y= chx ot x=0 mo x=1

5. x:t3 /3 —t,y=12 + 2 or t=0 10 =3

6. Kpurepuu ouenkmu:

20 ©.: BBICTABISCTCS CTYACHTY, €CIIU OH IOJIHO U TPAMOTHO JJaeT OTBETHI HAa MTOCTABJICHHBIC BOIIPOCHI, APTyMEHTUPOBAHO
TIOSICHSACT CXEMBI, aITOPUTMEI, YMEET BBIACTIATH TTTaBHOE, 0000MI1aTh, 1eIaTh BBIBOJBI, yCTaHABINBATH MEXKIIPEIMETHEIC CBSI3H;
OTCYTCTBYIOT OIMMOKH ¥ HEJOYETHI TP BOCIIPON3BEACHUN H3YICHHOTO MaTepHaa;

15-19 6.:BBICTaBISACTCS CTYACHTY, €CIIM OH 3HAET BECh M3YUEHHBIN MPOrpaMMHBII MaTepHall, HO B OTBETE Ha BOIPOCHI
JIOITyCKaeT HEeJIOYeThl, He3HAUNTeNIbHbIE (HEerpyOble) OMMOKH, IPUMEHSET HOTyIeHHbIC 3HAaHUS Ha MPAKTHKE, UCTIBITHIBACT
3aTpyIHEHUS [IPU CAMOCTOSTEIBEHOM BOCIIPOU3BEICHUH, TPEOYET HE3HAUUTEIBHOW TIOMOIIH [TPENoAaBaTelsL;

10-14 0.:BICcTaBISETCS CTYACHTY, €CJIM OH MPU OTBETE JIOMYCKAET CYIIECTBEHHbIE HeloueThl (He MeHee 50% mpaBUIbHBIX
OTBETOB OT OOIIETO YKCIIa), 3HACT MaTepUAN HAa YPOBHE MUHUMATBHBIX TPEOOBAHMIA IPOTrPAMMBI, 3aTPYIHACTCS IPU OTBETAX
Ha BUJIOM3MCHCHHBIC BOIIPOCEHI;

0-130.:BBICTaBIISICTCS CTYICHTY, €CJIA OH TIOKA3EIBACT 3HAHHUE M YCBOCHUE MaTepHalia Ha yPOBHE HIDKE MUHUMAIBHBIX

TpeOOBaHuUil MPOrpaMMBbl, JaeT OTBETHI C CYIIECTBCHHBIMHU Hetouetamu (MeHee 50% npaBHIIBHBIX OTBETOB OT OOIIETo YKcia),



OTCYTCTBYIOT YMEHHs paboTaTh HA YPOBHE BOCIIPOU3BECHUS, IOMYCKACT 3aTPyIHECHHS IPH OTBETAaX Ha CTAaHIAPTHbIC
BOIPOCHL

T'pyOBIMHU cUMTAIOTCS CIEAYIONINE OMIHOKHU:

* HE3HAHUE OIpe/Ie]ICHUH OCHOBHBIX MOHATHH;

- HEYMEHHE BBIJICIIUTh B OTBETE [NIABHOE;

* HEyMCHHUE MPUMECHSATh 3HAHUS JIJIS1 OObSICHCHUS SBJICHUM;

- HEYMEHHE JIeJIaTh BBIBOJIBI U 000OIICHNS;

* HEYMCHHE I0JIb30BaThCSI IEPBOMCTOYHUKAMHE U CIIPABOYHHKAMH.

K HerpyOnIMU OIIMOKAM CAEAYET OTHECTH:

* HETOYHOCTH (DOPMYJIMPOBOK, ONIPECTICHUH, IIOHATHH, BBI3BAaHHAS HEIIOJIHOTON 0XBaTa OCHOBHBIX IPH3HAKOB ONPEEISIEMOTO
TIOHATHSA WIIH 3aMEHOM OJJHOTO - IBYX U3 3THX NPU3HAKOB BTOPOCTEIIEHHBIMU;
* HEZIOCTATOYHO TPOJYMAaHHBIH TUIaH OTBETA (HapyIICHUE JIOTUKH, OJMEHA OTAEIBbHBIX OCHOBHBIX BOIIPOCOB

BTOPOCTEIIEHHBIMN);



MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIECHHE BBICILIETO 00pa30BaHMs
«CEBEPO-BOCTOYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texuuueckuit uacruryt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremarnku n nHGOpMATHKH

TecToBBIN MaTepHa

AHanuTH4eckas reomerpusi. KommniaexkcHble unciia

1. YriaoBoi ko3¢ puuueHT npsimoii 6x+2y-5=0 paBen:
+-3 3 2 -6
2. YpaBHeHue NpsIMOi, NepNeHAMKYJIAPHOH npsiMoii y =2x + 3,
SIBJISIETCS:
+-x-2y-5=0 2x+y+1=0

x+3y+12=0 x+3y+4=0
3. Ha niiockoctn ypaBaennem Ax+By+C=0 3amaercs
+Ipsamas [Tapabona
'unep6ona HewnssecTHas kpuBas
4. OT1MeTbTe NpaBUIbHBINA 0TBeT. KoopauHaTel cepeaunsnl oTpe3ka OA, coenHs0IEero Hayajuo koopausar O ¢

TOUKOil A (-5;2):

+(-1,5,1) (-2,5,1)
(-5:2) (2-5)

5. YrioBoii ko3¢ dunuent npsimoii 5x+3y-3=0 pasen:

5 3 5

+ - — — —

3 5 3
6. YpaBHeHue npsimoii npoxoasimeii yepe3 ase Touku A(3;-1) u B(2,4) umeer Bua:
+ 5x+y-14=0 5x-y+14=0
5x+3y-14=0 3x+5y-14=0

7.

YpaBHeHue npsiMoii poxoasieii yepe3 Touky A(2;1) u odpa3yromuieii ¢ ocsro Ox yroa tgA=1

+y-x+1=0 x +y- 1=0

x-y+1=0

8.

9.

+BepHo
10.

y-x-1=0

YpaBHeHue npsaMoii npoxoasieii Yepe3 HA4aJ10 KOOPAUHAT U TOUYKY A(-2;2) uMeeT BHI:

y=X
y=-2X

prlele, YrioBbie K03(l)(l)l/ll.lﬂe}lTbl, KOTOPBLIX PaBHbI, AIBJAIOTCA NapajdjeJbHbIMHA

Hegepno

IIpsimbie, yriaosbie kK03 PpHUIEHTHI, KOTOPBIX MPSMO MPONOPIHOHAIBHBI, IBJISIIOTCS NapPaJUIeTbHBIMH

+ HeBEpPHO BEPHO

11.

Cpenn npsimbix li: 4x-6y+7=0, I2: 2x-3y-8=0, Is: 6x+4y+1=0, l4: 4x+6y+7=0, napa/ieTbHBIMHU ABJISIOTCH:

(BBeauTte HOMepa NPSIMbIX, Yepe3 3aNATYI0)

OTBET: 1,2



12. Cpenu npsimbix 11: 4x-6y+7=0, 12: 2x-3y-8=0, 13: 6x+4y+1=0, 14: 4x+6y+7=0, mapanieTbHLIMHA SIBJISTIOTCH:

(BBeauTe HOMepa NPSIMbBIX, Yepe3 3ansTyI0)

Ortser 2,3
13. Yroa mexay npsamMbiMu y=2x+3,y=-1/2x-4 paBeH:
oteet 90
14. JI106as nmpsiMasi Ha MUIOCKOCTH MO’KeT ObITh 32/1aHA ypaBHEeHHEM MepBoro nmopsiaka Ax + By + C =0
+BepHo Hesepho
15. IIpsimast oTcexkaeT HA KOOPAUHATHBIX OCSIX PABHBIE NOJI0KUTENbHbIE 0Tpe3KUu. COCTABMTH YPaBHEeHHe NPSAMOI,

€CJIM IVIOMAlb TPEYTOILHUKA, 00PA30BAHHOI0 ITHMH OTPE3KaMu paBHa 8 cM>. 3anuuiuTe 001ee ypaBHEHHE TIPAMOiA.
OtBer: x +y—4=0.

16. OnpeneauTs yroj Mexkay NpamMbIMu: y =-3x + 7; y = 2x + 1. OTBeT 3anummuTe B rpajaycax.

Otser 45

17. Hpsimbie 3x — Sy + 7 =0 u 10x + 6y — 3 = 0 nepneHAMKY/JISIPHBI.

+BepHo Hesepho

18. Kaxoro Buja npsiMoii He cylecTByeT:

+YpaBHeHUs NpAMON B KOOPAMHATAX

VYpaBHEHHUE NPSAMOIL B OTpe3Kax

YpaBHEHHE MPSIMOii ¢ YIIIOBBIM K03 HUITHEHTOM

HopmanbsHoe ypaBHeHHE MIPSIMON

19. 3anumuTe ypaBHeHHe NMPAMOIi, mpoxoasieil yepe3 Touku A(1, 2) u B(3, 4) (oTBeT 3anumuTe B BUjae
Ax+By+C=0).

OtBer x-y+1=0

20. Bepno sin, yTo Touka M(4,3) nenut orpe3oxk AB nmomosam, ecau: A(1,6), B(7,0).

+BepHo HesepHo

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

+HesepHo Bepuo

22. Kaxnast npsimasi Ha IVIOCKOCTH € NPSIMOYT0JIbHOM 1eKAPTOBOM CUCTEeMO KOOPAMHAT onpeiessiercs

YpaBHE€HUEM nepBoﬁ CTCIICHHU

+BepHo Hesepho
23. YpaBHeHHEM B 0Tpe3Kax MOKeT ObITh 3a/1aHa J1100asi MPsiMasi HA MVIOCKOCTH
+HesepHo Bepno
24, Haiitn Touky nepecedenust npaMbIx 2x+3y-8=0 u x-2y+3=0. B oTBeT BBeiuTEe CYMMY KOOP/AMHAT.
Otser 3
25. H3BecTHO ypaBHEeHHe NPsAMOii y=-1/5+5. Yka3aTs npsamMyo, nepneHANKYJIAPHYI0 JAHHOH MPSIMO¥A:
+ y=5x-4 y=4x-5
y=-1/5x-5 =-5x+4
26. Kaxmue U3 JaHHBIX NPSIMBIX NPOXOJAT Yepe3 HA4Ya/10 KOOPANHAT:
+x-y=0 +3x-2y=0
x-y=3 x-2y-9=0
2x-y-4=0
27. HaiiTu paccrosinne mexkay Toukamu A(1;2) u B(5;-3). BBequre noakopeHHoe BbipaxeHue
Otsert 41

28. Jas kommiiekcHOro yncjaa z=-4+5i, Rez paBHa



+4 5 -4 -5

29. Yka3zath 4HCJ10, CONPSKEHHOE K KOMIIJIEKCHOMY YHCIy Z =7 — i.

+7+ -7-1 -7+ HET MPaBIIFHOTO OTBETA

30. JlaHbl 1Ba KOMILIeKCHBIX ynciaazl=2 +1 nx z2=4 - 3i, ux cymma pasHa.

Ortsert: 6 — 2i; .

31. Haiitu Mmoayap koMILIeKcHOro ynciaa z= 1 — 3i. B oTBeT BBequTE MOAKOPEHHOE BHIPAKEHHE

Ortger: 10

32. Mopayab KOMIIeKCHOT0 yncaaz= 4 + 3i paBeH:

Otser 5

33. APryMeHTOM KOMILIEKCHOT0 YKc/Ia z=a+bi Ha3pIBaeTcsl BeJIMYMHA YIJIa () MEXKAY OTPHIATEIbHBIM

HAIIPABJICHHEM [elCTBUTENbHOH ocl OX H BEKTOPOM I, H300paKal0IINM KOMILIEKCHOE YHCJI0.
+HEBEPHO BEPHO

34. Tpuronomerpuyeckasi popMa KOMILIEKCHOT0 YHCJIa HMeeT BU:

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

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

3s. JI151 TOro 4TO0BI YMHOKUTD [1Ba YHCJIA B TPUTOHOMETPHYECKOH (DOPM HYKHO:
+IIEPEMHOKHUTD X MOJIYJIH, 3 apTyMEHTHI CIIOKUTh

TIEPEMHOKUTH UX MOJIYJIH, a apTyMEHTbI BEIUECTh

MEPEMHOKUTDL UX API'YMCHTBI, A MOJAYJIN CIIOKUTH

pasacanTb X apryMEeHThbI, a MOAYJIN CIOXUTH

36. Moayap KOMIIEKCHOTO YHcIa Z=-2i paBeH

oTBeT 2

37. ApPryMeHT KOMILIEKCHOI'O YHcJIa Z=--2i paBeH: 0TBeT BBeJMTE B Irpagycax

orset 270

38. KoMmiekcHBIMU 4YHMCJIaMH HA3bIBAIOTCSI YHCJIA BUAA X+Yi,I/ie i- MHUMasi eAMHULA , 2 X H Y —3TO
+JlelicTBUTENBHBIE YUCIIA HarypanbHble uncna

PanmonanbHbie yncia UppauunonanbHbie yncia

39. IIpousBenenne ABYX KOMILICKCHBIX YHces Zi=a+bi n z2=c+di paBHo

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

40. Haiitu i'3

Ortger -i

41. Boruncauts (2 + 3i)(5 — 7i) . B oTBeT 3anumuTe pa3HoCTh AeHCTBUTENbHON U MHUMOI YacTH
Otser 30

42. JJ1s1 TOro 4Tro0bl pa3geuTh ABA YMC/JIa B TPUTOHOMETPUYECKOil (POPM HYIKHO:

+paSH€HI/ITL X MOIYJIU, a apryMCHTBI BBIUCCTh
NEPEMHOKUTH UX MOAYJIU, a API'YMCHTBI BBIYUCCTh
NEPEMHOXKUTD UX apIrYMCEHTBI, @ MOAYJIN CIIOKHUTH

pa3acsanTh X apryMeHTbl, 4 MOAYJIHN CJIOXUTb

43. Ykaxure ypapHeHHe NPSIMON 3aJaHHOE C YIJIOBBIM KO3()GHIHeHTOM
y=-3x+4 y+4x-5=0
y/5+x/7=1 2x=5



44, Ykaxurte ypaBHeHHe NPAMOii napanienbHoii ocn OX

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

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

45. Ykaxure ypapHeHHe NPSIMON napajliejabHoil ocu OY

x=-5 y=-2

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

46. Ykaxkure ypaBHeHUe NPAMON NPOXoAsLIeH Yepe3 HAYAI0 KOOPAUHAT

+2x=5 =-3x+4

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

47. JlJ1s1 TOro 4To0BI pa3/e/IuTh 1Ba KOMIUIEKCHBIX YMCJIa B ajiredpandeckoii popme, Hy:KHO:

+UYucnurens 1 3HAMEHATENb YMHOKUTh Ha YHCIIO COMPSIKEHHOE 3HAMEHATEIIO

YucnuTenb U 3HAMEHATEIb YMHOXKHUTh HA YUCIIO COMPSDKEHHOE YUCIUTEII0

Yucnureb YMHOKUTH HA YUCIIO COMPSDKEHHOE 3HAMEHATEITIO

3HaMeHaTeb YMHOXHTh Ha YHCIIO COMPSHKCHHOS 3HAMEHATETIO

48. Haiitu yactHoe ot aesienus (2+3i)/(5-7i). B oTBeTe 3anucaTh 1eHCTBUTEIbHYIO YACTh MOJIYYHUBIIEr0Cs
KOMILIEKCHOT0 YncJia B Buje a/b

Ortser -11/74

49. Haiitu y u3 paBeHcTBa: Jy+5xi=15-7i
Otser 5

L AHaJMTHYeCKAs TeOMeTPHsl B NPOCTPAHCTBE
1. JononHure

Vpasuenne Ax + By + Cz + D =0 B npocrpanctse onpenenser #.

OTBeT:
2. COOTBETCTBHE MEX/y YPaBHEHHEM IUIOCKOCTH U €€ TI0JIOKEHUEM B IIPOCTPAHCTBE:
1. 2x+3z4+5=0 napasiensHa ocu Ox
MIPOXOIUT yepe3 och O
2. 4y —z-3=0 p p y
napasuiensHa ocu Oy
napayenbaa ocu Oz
MIPOXOANT Yepe3 Havyaio KOOPIUHAT
OtBeT:
1.
2.
3. JlomomauTe

BexTop, KOTOpHIN IEpIEHIUKYISPEH TNTOCKOCTH, HAa3bIBACTCS #HH.

OtBer:

4. OTMeTbTe NpaBUIBHBINA OTBET

Yenosue nepnenaukysipaoctn mwiockocreit Ax+ By +Ciz+D, =0u A,x+B,y+C,z+ D, =0:



B _G

A
A2 BZ C’2
AA,+BB,+CC,=0
A _B_G _D

A2 BZ CZ B FZ
AA,+BB,+CC,+DD,=0

OTtBer:

5. OTMeThTE PaBUILHBINA OTBET
VpaBHEHHUE ITIOCKOCTH, IIPOXOIALIEH Yepe3 TPU TOUKH Al (0;2;0), A2 (2;0;0), A3 (0,0,2)

xX+y+z-2=0

X—y+z+2=0
-x+y—-z+2=0
2x+2y+2z=1
OrtBer:
6. CooTBeTCTBHE MEX/y YPaBHEHHEM IPSAMOI B IPOCTPAHCTBE U €€ Ha3BaHUEM:
x=x +It KaHOHHYECKOE
1 y=y, +mt YPaBHEHHUE NIPSIMOU IIPOXOAIIEH Yepe3 JBE TOUKU
: -
z=z +nt obmee
HOpMAJIbHOE
) {Al'x +By+Cz+D =0 napameTpudeckoe
Ax+B,y+C,z+D, =0
OtBeT:
1.
2.
7. OTMeTbTe PaBIIBHBINA OTBET

VpaBHeHue IpAMOit, mpoxosuiei uepes Touxy M (1;0;2) nepHeHAuKyIspHO wiockoctd 2X —3y =5z +12=0:

L_Z-I—Z
-3 -5

x+1
2
x—1
2

8. OTMeTbTe MPaBIIBHBINA OTBET



OGbeM MUPaMU/IBI, OTPAHUYEHHON MWIOCKOCTBIO X + 3y — 5z —15 =0 u xoopauHaTHBIME MIIOCKOCTAMH:
37,5
112,5
18,75
75

OTtBer:

9. OTMeTbTe MPaBIIIBEHBINA OTBET

Vron mexay mwiockoctsimu X —2y+2z—-8=0u x+z-6=0:
90°
60°
45°
30°

OtBer:

10. OTMeTbTe NpaBUIbHBINA OTBET
Cpemu mnockocreit p, :2x—=3y+5z-7=0, p,:x-3z+2=0, p; :2x-3y+5z+3=0, p, 2x+y+2z-1=0
, IApaJUICIbHBIMH SIBIISIOTCS

Py p,

pryn py

prnps

Psu Py

OtBer:

11. OTMeTbTe NpaBUIBHBINA OTBET
PaccTosHue TOUKH M(S;l;—l) or iockoctd X —2y—2z+4=0:

2
4
1
3

OtBer:

12. OTMeTbTe NpaBUIBHBINA OTBET
YpaBHeHue IpAMOit, mpoxosmeii uepes Touky M (5;3;4) U TIapajuiebHOiM BEKTOPY 6_1{2;5;—8}:

x+5 y+3 z+4

2 5 -8
x—=2 y-5 z+8
5 3 4

x=5 y-3 z-4
2 5 -8




x+2 y+5 z-8
5 3 4

OrtBer:

IL. IloBepxHOCTH BTOPOrO MOPAIKA

13. JlomoyHKTE
### - TOBEPXHOCTbH, OTYUCHHAS BPAIIEHUEM OKPY)KHOCTH BOKPYT €€ OCH CHMMETPHUH.

OtBeT:

14. JononHute
[ToBepxHOCTH, 00pa3oBaHHAs JBM)KEHHEM IIPSIMOM, KOTOpas COXpaHseT IJIaBHOE HalpaBieHHE W IepeceKaeT KaxIbIi pa3s
HEKOTOPYIO KPUBYIO, HA3bIBACTCS ### IIOBEPXHOCTHIO.

OtBeT:

15. OTMeThTE PaBUILHBINA OTBET
Ha pucyHke uzo0paxeH:
AJUTMOTUYECKUN TUITUHAID
apabOoIMYCCKUIA TUITHHID
SILTUIICOH]T

TUIepOOTNIEeCKUH IMITHHIP

OrtBer:
16. CoOTBETCTBHE MEX/y YPaBHEHHEM IIOBEPXHOCTH U €€ Ha3BaHHEM:
1. yl =4y napa®oIyecKnii HUITHHAP
5 5 IUIMNTHYECKUH VITHHAP
2.—— y—2 =1 TUNEepOOINUECKUN IUIUHID
a b
KOHYC
Ortser:
1.
2.
17. OTMeTbTe MPaBIIBHBINA OTBET
Ha pucynke n3o0paxeH: <>

AITUNTAYECKAN TUIIHHID;
KOHYC BTOPOTO IOPSIKA,;
SJUTMIICOM T

THIIEPOOJINUECKUN LIMITUHIIP.

OtBer:



18. CooTBeTCTBHE MCKAY YPaBHCHHUEM IMOBEPXHOCTU U €€ HA3BAHUCM:

x2 y2 napadoIMYeCcKid IITHHIIP
! ? + b_2 =1 IUTUNTHYCCKUH ATHHAD
e y2 2 . THNepOoNINYecKUil IUITUHID
2.—+ e KOHYC
OrtBer:
1.
2.
19. OTMeTbTe NpaBUIBHBINA OTBET
Ha pucynke nzo0paxen:
SITMIICOU]T
napaboIousa
KOHYC BTOPOI'O MOPSIKa
rHNepOOTNYECKUI IUIHHID
Ortser:
20. CoOOTBETCTBHE MEX/y YPaBHEHHEM IIOBEPXHOCTH U €€ Ha3BaHHEM:
2 yz i SIITUIICOU]T
1. — + T = 1 6 o 6
a b c runepOoInIecKuil napadosions
) ) ) OJJHOIIOJIOCTHBIN rHIepOoIona
2. x—z y—2 - 2—2 =-1 JBYIIOJIOCTHBIH TUIIEPOOION T
a b ¢
OrtBeT:
1.
2.
21. OTMeThTE PaBUILHBINA OTBET

Ha pucyHke n3o0paskeH:
OJTHOTIOJIOCTHBIH runepooons
THIIEePOOINIECKHA TTapaboiony
3JUIANTUYECKUI LIUITUHAD !n

napa IepeceKaronIuXcsl INIOCKOCTeH

OtBer:

22, OTMeTbTe NpaBUIbHBINA OTBET
Ha pucynke nzobpaxen:
OJTHOTIOJIOCTHBIA rrnepooons
runepOomIeckuii mapadbomons
IMNTHYECKUI HUITHHID
rapa MepeceKaroInXxcsl MIOCKOCTeN

OtBer:



23. OTMeTbTe NpaBUIBHBINA OTBET

[ToBepXHOCTB, IIOJIy4eHHAs! BPAILEHUEM MapaboIibl BOKPYT €€ OCH CHMMETPHH:
OJHOIIOJIOCTHBIN THIIEpOOIOHT
TUTIepOOJION]T BpaIISHHUS
napaboion ] BpaIieHwust

napa MepeceKarouxcs MI0CKOCTEH

Ortser:
24, OTMeTbTe MPaBIIIBEHBINA OTBET
Ha pucynke m3o0paxeH: »

OJTHOTIOJIOCTHBIH runepoonons
runepbonmaeckuii mapadomons
3JUIMNTUYECKUNA UUITUHID

napa MepeceKaronuXcsi MI0CKOCTEH

OrtBert:
25. COOTBETCTBHE MEXKTy YPABHEHUEM IIOBEPXHOCTH U €€ HA3BAHHMEM:
x2 yZ rapa nepecekaronIuxcs mIoCKoCcTen
l.———==0 .
a’ b Mapa napajuieyIbHbIX INIOCKOCTEN
5 5 Iapa MHUMBIX [IEPECEKAIOIINXCS TUIOCKOCTEH
Yy _ 0 .
25t = napa COBIABIUMX ILIOCKOCTEH
a b
OrtBer:
1.
2.
26. CoOTBETCTBHIE MEXKTY H300PAKEHUEM TIOBEPXHOCTH U €€ KAHOHUUECKUM YPABHEHUEM:
2 2 2
x° y oz
a”~ b° ¢
2 2 2
x° y° oz
1 St =1
' a b” ¢
> 2 2 2
x° oy oz
St gt =1
a- b” ¢
2 2 2
x° y° oz
5t ——=0
a- b” ¢
2.



OrtBer:

27. OTMeTbTe NpaBUIbHBINA OTBET

KOoOpAMHATEI LieHTpa 1 pamnyc cepsl, 3a1aHHOi ypasHeHueMm X~ + V. +2z° —4x+6y+22z-2=0:

0(2;:-3;-1), R=4
0(2;-3;-1), R=16
O(-2;31), R=4

O(-4:6;2), R=2

OtBeT:

BBenenue B ananu3
1. O6acTs onpeneeis pynkimn y =~ x* —4
a) [-2;2]
6) (—o0;=2] U [2;+00)
» (-2:2)
r) [4;+0)
2 (—o0;4)

lim f(x) = A

2. Cpenu rpadpuKoB, IPUBEAEHHBIX Ha pHC. 1, ykazats BCE, cootsercTByromue popmyne *—24

lim f(x)=+
3. Cpean rpadmKoB, IpHBeICHHbIX Ha puc. 1, ykazats BCE, cooTBercTBytomme popmyne *>1°

lim f(x)=A4

lim 7(2)

4. Cpenu rpacdukoB, npuBeAeHHBIX Ha puc. 1, ykazats BCE, coorBercTByIomue hopmyie

[ y d d
A ApA-=r 4 A
] o f a :-5_* & a‘rt £ 0 T

g’) | .z/l

1

O?) Pucynok

5. Vxa3ats BCE yTBepkaeHHs, CripaBeIuBbIe T Tpaduka GpyHKIIH, H300paXeHHOTO Ha PUC. 2:



a) lim f{x)=oc0

x=>40

o lm fE)=-

A

Pucynox 2
6 Im f(x)=A w lm f(x)=0
n lm flx)=A o lm f(x)=0

f(x)

lim f(x)=5 lim
6. Ecmu ¥ 0 17® X paBeH
a)3
0)-3
B)0
r) @
) HE CYIIECTBYET

5 X

limf(x)=0 =S
7. Ecm ¥ , TO paBeH
a)3
0)-3
B) 0
r) @
) HE CYIIECTBYET

i %

lim f()=c0 WS
8. Berm ¥~ , TO paBeH
a)3
6)-3
B) 0
r) @
1) HE CYILIECTBYET

lim /(x)=3 lim /(x)
9. Ecrm ¥~ u f(x) —uernas, To * "1 paBeH
a)3
0)-3

B) 0



r) @

) HE CYILECTBYET

sin{x — 2)

lim
10. BeruucauTs Sl S
a) l
6)-1
B) 0
r) @

) HE CYLLECTBYCT

11. U3BecTHO, 4TO NIpH x—0 a(x) H ﬁ(x) — OECKOHEYHO MaJble U . Kakoe u3 cnenyrommux

YTBEPKACHHN BEPHO TIPU x—0 ?

a) a(x) 1 B(x) 3IKBUBAJICHTHEI
0) ou(x) Bonee BBICOKOTO MOPAIKA MAIOCTH, 4eM [3(x)
B) au(x) BoICE HU3KOTO MOPAAKA MANOCTH, YeM B(x)

r) o(x) u B(x) 0IHOTO MOPSIAKA MAIOCTH

12. M3BEeCTHO, 4TO MpH %=y OECKOHEYHO MaJIbIe Q(JC) u ﬁ(x) SKBUBAICHTHBI ( a(x) i ﬁ (JC) ), Kakoe u3
. X~ Xa

CJICOY IOLINX Y TBEPKACHHUI BEPHO MPH 7

a) a(x) Oonee BBICOKOTO MOPAJKA MAIOCTH, YEM p(x)

0) a(x) 00/1ee HU3KOTO TIOPSAKA MATIOCTH, YeM ﬂ(x)

B) 0!(:() H ﬁ(x) OHOTO MOPAAKA MAJIOCTH

r) a:(x) H ﬁ(x) HEIb3sl CPABHHBATH

13. IIpu x—1 ykaxxute BCE BepHbIe yTBepKICHUS:
g) SIIX ~ X
5 sin{x —1) ~ (x -1)

2 sin{x +1) ~ (x+1)

9 sin{l/x)~(1/x)

; 1 2 3 4 2n
llm((—z— "—2'+—2'——§~+...— '—j—)(ﬂ‘l'l))
14. Boruuciuts 2% 7 n R R n
a)l
0)-1

B) 0



r) @

m1/2

4+x—x°

15. penen lim 3

o0 J—x
a)4/3
0) -1
B) 0
r) 1

I) O

2

16. Tpenen lim—; paBeH

=2 x +x-6
a) 4/5
6)0
B) 1
r)-4
n) S

17. Cpenu rpadukoB, mpuBeAeHHBIX Ha puc. 3, ykaxkute BCE, Ha KOTOPBIX ()yHKIHS MUMEET B TOUKE ¢ Pa3phiB BTOPOTO POJA.
18. Cpenu rpadukoB, npuBeeHHBIX Ha puc. 3, ykaxute BCE, Ha KOTOpPBIX (DYHKIIUS IMEET B TOUKE ¢ Pa3phIB IEPBOTO POJIa.

19. Cpenu rpadukoB, npuBelieHHBIX Ha puc. 3, ykaxute BCE, Ha KOTOpBIX (h)yHKLUS HENPEPhIBHA B TOUKE d.

A
7 x
Q) ?)
Pucynox 3
lim f(x)=- lm f(x)=18
20. UssectHo, uto *~>¢ ~0 ; *=>e+0 . Kakoe u3 yrBepxkaenuii BepHO?

a) ¢ — TOYKa HEYCTPAHUMOT'O Pa3phiBa MEPBOTO poja
0) ¢ — ToYKa yCTPaHUMOTO Pa3phIBa MEPBOTO PoAa
B) ¢ —TOYKa pa3pbiBa BTOPOro poja

T) ¢ — TOYKa HEIPEPHIBHOCTH

bm f()=-5 lm f()=-5

21. U3BecTHo, uto *7 ¢~ ;7 ; flc) = — 5. Kakoe u3 yTBepXacHUI BepHO?

a) ¢ — TOYKa HeyCTPaHUMOTO pa3pbiBa EPBOroO poaa
0) ¢ — ToYKa yCTpaHMMOTO Pa3pbIBa IEPBOTO PO
B) ¢ —TOYKa pa3pbIBa BTOPOro poJja

F) C — TOYKa HEIIPCPBIBHOCTH



22. YKaXuTe, B KAKOM CIIy4ae B TOUKe ¢ PyHKIMS f{X) UMEeT yCTpaHUMBIH pa3phIB

lm f()=-5 lkm_ f(:)=-5

a) €7 ; e fle)=0
Im f(x)=-5 Im f(x)=5

6) x=e -0 : x=>e+0 fle)=5
lm f()=-5 lim f()=—e0

B) x=e -0 : x=>e+0
m f()=-5 km f(x)=-5

r) x=>¢ =0 : x=>c+0 fle)=-5

i f6)=1 fim )
23. dyukiws f{x) IMEeT yCTPaHUMbIii pa3phiB B TOUKE X =2 1 * . Torma *7 paBeH
a) l
6) -1
B) 0
T) 0
1) IpYTO# OTBET.
24. Ykaxute BCE (yHKIMU HEPephIBHBIC B TOYKE X = |
2 sin(x —1)
x-1
6) S X
SIM X
B) x-1
SN X
-1
r) X
sl ——
1) x-1
IIxana oneHMBAHUSA:
IIpoueHT BBINOTHEHHBIX TECTOBBIX 3aaHHIT KoandecTtBo HaOpaHHBIX 02J1110B
91% - 100% otiyaHo 1 06amioB
81% - 90% OTINYHO090aIOB
71% - 80% XOpOoIIo86amion
61% - 70% YIOBJIETBOPUTEIHHO7 OaylIoB
51% - 60% YZIOBIIETBOPHUTENILHOO 0aIoB
<50% HeyJoBIeTBOpuTensHO0 6asioB




MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIECHHE BBICILIETO 00pa30BaHMs
«CEBEPO-BOCTOUYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texuuueckuit nacruryt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremarnku u nHGOPMATHKH

Tembl NPAKTHYECKUX 3AHATUHI
l.cemecTp
1. MaTpuIiel, OCHOBHBIC MTOHSTHSA, ICHCTBUS Haa marpunamu. Onpenenurenu. O0paTHas marpuna. Panr marpuikl. CrucTeMbl
JIMHENHBIX YPABHEHUM.
2. . Tlonstue Bekropa. JluHeiHble omnepanuu Halx Bekropamu. [Ipoekiuss BekTopa Ha oOcCb. PasznoxeHue BeKTOpa IO
MIPSIMOYTOJBHOMY 0a3ucy. PaccTosiHre MEXIy ABYMS TOUYKaMH, KaK JUTHHA BEKTOPA.
3. Jluamm Ha 1wiockoctu. Ilpocredimme 3amaum Ha IUIOCKOCTH: JeJIEHHME OTpe3ka B JaHHOM OTHOLICHWH, IUIOMIATh
TpeyrosbHuKa. [lonspHble KOOpAUHATEL. YpaBHEHHE NPAMOM Ha MIockocTu. KpuBbie BTOpOro nopsaka Ha MIOCKOCTH
4. IInockocts B mpocTtpaHcTBe. [IpsMas B mpocTpaHcTBe. B3aumMHOe pacnosioxeHue NpsMON U IUNIOCKOCTH B MPOCTPAHCTBE.
[ToBepxHOCTH BTOPOTO MOPSIIKA M UX CEUECHUS
5. Teopus mHOecTB. Oniepanuy HaJl MHOXKECTBAMHU.
6. OyHKIWSL, 00IACTh €€ ompeneneHns. UNCIIOBBIE MOCIeN0BaTeIbHOCTH. [Ipenen uncinoBoil nmocienosatensHocTH. [Ipenen
¢yHkmmn B TOYke ®W Ha OeckoHeuHOCTH.OQHOCTOpOHHHE Tipenensl. HempepbBHOCTh  (yHKIHH.OIHOCTOPOHHSSA
HENPEepBIBHOCTH. TOYKH pa3pbrIBa
7. llomstme mnpomsBogHoil. IlpaBuma muddepenmupoBannsa. [Juddepenmupoanue cinoxHoW ¢yHKIMU. Tabmwma
npousBoaHbIX. JJuddepentmpoBanune HesiBHoM GyHkuuu. nuddepenumponanue.. Juddepentman. [Ipasuno Jlonurans.
8. VYcioBusi MOHOTOHHOCTH (YHKIMU. JKcTpeMyM ¢GyHKIMH. OTBICKAaHWE HaWOONBIIEr0 W HAaWMEHBILEro 3HAuYeHUs.
Brinmykitocts, BOTHYTOCTh, TOYKHM meperuba KpuBod. Acumnrorel. OOmas cxema MOJHOTO HCCIeAOoBaHUS (QYHKIUU W
MMOCTPOCHHE ee rpaduka.
10. OcHOBHEIC TIOHATHUS TEOPUH KOMIUIEKCHBIX ducell. ['eomeTpuueckoe n300paxxeHne KOMIDIEKCHBIX dncen. DopMer 3amicu
KOMIUTEKCHBIX yHcen. JleWcTBUS Hall KOMIUIEKCHBIMU YHCIIAMHU.
12. TlepBooOpa3Has. Heompenenennslii nuHTerpan. Tabnwma OCHOBHBIX HMHTETpanoB. OCHOBHBIE METOIbl MHTECTPUPOBAHWSI.
WuterpupoBanue  panyoHaibHBIX  (QyHKIMHA. VHTerpupoBanue  uppauuMoHaNbHbIA  QyHKuMi.  MHTEerpupoBaHue

TPUTOHOMETPUYECKUX (QYHKIMH.

2 cemecTp

1. Omnpenenenne ornpeneneHHoro naTerpana. ®opmyna Hetotona- Jlelibanna. 3aMeHa IEpEMEHHOW U HHTETPHPOBAaHUE
1o yacTaM. [IpnbmkeHHOe BRIYMCICHNE ONIpeeIeHHOr0 HHTerpaa. HecoOCcTBeHHbBIE HHTETpabl ¢ OECKOHEYHBIMA
MIpefeaMH U OT HEorp. (PYHKIUH.

2. [Tonarne GpyHKIMHM HECKOTBKUX NIEPEMEHHBIX. YacTHBIE MPON3BOAHBIE U HX T€OMETPHUIecKUil cMbIci. [1omHbIi
muddepenunan. [IponsBoanas cinoxHoi GyHkuuu. [Ipon3BoHbIe HESIBHBIX (DYHKLUI OJJHOM M IBYX NEPEMEHHBIX.
OkcTpeMyMbl (PYHKIHUH HECKOJIBKUX MTEPEMEHHBIX.

3. Onpenenenue ABOMHOrO MHTErpalla, CBOICTBa, Beruncienue. [Ipunoxenus ABoMHOro uHTerpana. TpoiiHO! HHTerpai.

[punoxenus.

3 cemecTp



Yucnossle paasl. CymMa v cXo-Thb psiia. HeoOXo MBIl TPU3HAK CXOJMMOCTH PsiZia C TIOJIOKUTENEHBIME WICHAMH.
JlocTaTouHbIe IPU3HAKU CXOA-TH. 3HAKOIIEPEM. U 3HaKouepe. psiibl. DYHKIIMOHAIBHBIE PS/IbI, 00J-Th CXOIUMOCTH.

Crenennsie psiasl. Psager Oypoe.

4 cemecTp
3anauya Komm. YactHoe n obuiee pemenue. JnddepeHumnanbabie ypaBHEHUs IEPBOTO U BEICHIMX NOPSAKOB. JIMHeiHbIe

nuddepeHumanbHble ypaBHEHHS BBICIIUX MOPsIKOB. Cuctembl quddepeHnanbHbIX ypaBHEeHUH

Y B yacTHBIX Tpon3BoAHBIX. KaHOHMUEeCcKne Gopmbl 1 Kinaccnukanus ypaBHEHHH B 4aCTHBIX IPON3BOIHBIX BTOPOTO
nopsiziKa. XapakTeprucTUUeckoe ypaBHeHre. BoilHOBOe ypaBHEHUE. Y paBHEHUE TEIUIONPOBOIHOCTU. Y paBHeHue Jlamaca.

Pemenne 3anaun Jupuxie.

5.cemecTp
«DyHKINUN KOMIUIEKCHOT'O TIEPEMEHHOT 0
«InddepennupoBanue QyHKIMH KOMILTICKCHOTO IEPEMEHHOT 0
«HTerprpoBaHne QPYHKIIUH KOMIUIEKCHOTO TICPEMEHHOT0Y
«PsiapI B KOMIUIEKCHO# IIJIOCKOCTH
Psn Jlopana

«Bpr4aersl pyHKIHI»

Kpurepusimu /151 OleHKH pe3yJIbTATOB SBJSIIOTCS:

1, 2 cemecTp:

3 6anna.- [IpakTryeckoe 3a/1aHUE BBHITIOIHEHO BEPHO, OTCYTCTBYIOT OLIMOKH PAa3JIMYHBIX THUIIOB.

2 6anua.- X0/ peleHnst BEPEH, MMOJy4eH HEBEPHBI OTBET N3-3a BEIYUCINTEILHON OMIMOKH, HO IIPH 3TOM MMEETCS] BEpHas
II0CIIE0BATEIFHOCTD BCEX LIAroB PEIICHUS

0 0an10B- X0/ pelleHusl He BEPEH, MOJIYYEH HEBEPHBIM OTBET

3,4,5 cemecTp

5 6anaoB.-[IpakTHdeckoe 3ajaHAe BHIITOITHEHO BEPHO, OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX THIIOB.

4 0ay110B.- X0J] pemIeHNs BEPEH, TOIy4IeH HEBEPHBII OTBET U3-3a BRIYHCIUTEIBHONW OMIMOKH, HO TIPH 3TOM UMEETCS BepHast
MOCJICIOBATEIEHOCTh BCEX IIATOB PEIICHUS

36asuta.- X0/ pelieHus BEPCH, MOTY4YeH HEBEPHBIN OTBET M3-3a BHIYUCIMTEIBHOM ONTHOKH, HO TIPH 3TOM UMCIOTCS
HETOYHOCTH B TIOCJICJIOBATEIIFHOCTH BCEX IIATOB PEIICHHUS

2 6anga.- X0 pelieHust BEpeH, peleHne He JOBEIEHO 10 KOHLA

1 6anga.- Xon peieHus: He BEpHBIM, pelieHre He JJOBEICHO JI0 KOHIIA

0 0a10B- X0/ peleHusl He BEPEH, OJIYYEH HEBEPHBIM OTBET



MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIECHHE BBICILIETO 00pa30BaHMs
«CEBEPO-BOCTOUYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texuuueckuit nacruryt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremarnku u nHGOPMATHKH

JoMamHsAsa pa0doTra TpU3BaHAa CHCTEMATU3UPOBATH 3HAHMA, IMO3BOJSIET MOBTOPUTh M 3aKpenuTh Marepuan. CTyaeHT
BBINIOJIHSET BapHaHT WHIMBHIYyaJIbHOM JoMamiHeld paboThl, HOMEpP KOTOPOTO COBM3JaeT C HOMepoM ero (amMwind B
ayZAMTOPHOM >XypHane. JlomaliHue 3aJaHusi BHIITOJHSIOTCS B COOTBETCTBUM C TpadukoM M3ydeHHs TUCLUILIMHBI U CIAF0TCS
Ha ITPOBEPKY IPETI01aBaTENIIO.

1 cemecTp

Jomamnss padora 1.

UccnenoBate CJIY Ha COBMECTHMOCTh M PEUINTH TpeMs crocobamm (¢ momornpio mpasmia Kpamepa, meromom ["aycca u
Cpe/ICTBAMHU MAaTPHUYHOT'O UCUUCIICHUSI).

£2 1 -3|-4 C -3 1 ]-=2
L4 7 -2]-6 1. 1 =2 —4|-11
g -8 5|1 2 -1 oo
1 -2 3 /1 3 0] 4
2. |3 115 2.8 -2 1]-3
2 —5| -4 2& 1 —1|-3
1 3 -2|-5 6 1 1]-1 )
311 9 —4|-1 13.41 0 3|7
2 6 -3|6 1 3]6
60 3 1|4 ¥ -2 0]=-5")
4 14 -1 516 4.1 -2 1 |-1
L -2 419 L3 -tfo )
(3 5 —6]|-5 { -1 -6]-15
s 12 -3 518 5.8 -1 1 |=2
1 4 -1 11 0 3| 7
o o
£ _9 8|5 N1 -1]0 )
6. B -5 5| 4 6. B -4 3 |-1
D —1 1|-4 0 -2 -3|-8
o
0 4 —-3]1-10) 31 3 ]10 )
7. 41 5 =2 5 17. -2 —-1|-4
B -2 4] 3 -1 3] 3 )
" ™
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OMAIlIHsIs padoTa 2 .

ITo xoopaunaTam BepuuH nupamuast ABCJL, Haiitu:



8) JunHy pebpa AB;
9) yrox mexay AB u AC;
10) wromans rpasn ABC;
11) 00BeM TTUPaMULIEL,
12) ypaBHeHHe paMoit AB;
13) ypaBHeHwue iockoctd 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), (- 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), A(- 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), A(- 1, 3,0) .
7. A(1,2,1),B(0,2,5),C(-1,3,1), A( 1,4, 3).
8. A(-2,-1,1),B(-3,-1,5),C(-4,0, 1), (-2, 1, 3) .
9. A(l1,-1,2),B(0,-1,6),C(-1,0,2), 1(1,1,4).
10. A(l1,-2,1),B(0,-2,5),C(-1,-1, 1), 1( 1,0, 3) .
11. A(0,3,2),B(-1,3,6),C(-2,4,2), 1(0,5,4).
12. A(1,2,0),B(-2,2,4),C(-3,3,0), A(- 1,4, 2) .
13. A(2,2,3),B(1,2,7),C(0,3,3), 1(2,4,5).
14. A(0,-1,2),B(-1,-1,6),C(-2,0,2), 1(0,1,4).
15. A(3,0,2),B(2,0,6),C(1,1,2),7(3,2,4).
16. A(0,2,-1),B(-1,2,3),C(-2,3,7), (0,4, 1) .
17. A(2,3,2),B(1,3,6),C(0,4,2), 1(2,5,4).
18. A(-1,0,2),B(-2,0,6),C(-3,1,2), A(- 1,2, 4) .
19. A(2,0,3),B(1,0,7),C(0,1,3), (2,2, 5)
20. A(2,-1,2),B(1,-1,6),C(0,0,2),J1(2,1,4).
21. A(4,-2,3),B(4,-2,1),C(1,0,1),7(0,1,0).
22. A(l1,-2,5),B( 5,-2,3),C(1,-6,0), 1(5,1,0).
23. A(0,-2,0),B(3,-2,1), C(120)I[(015)
24. A(l1,-2,4),B(-5,-2,0),C(1,3,0), 1(3,1,0).
25. A(0,2,3),B(0,1,2),C(-1,0,1), 1(0,1,9).
26. A(0,2,-1),B(3,1,2),C(1,5,1), 1(0, 1, 6) .
27. A(1,-2,5),B(0,1,3),C(-1,4,5), 71( 0, 8, 0)
28. A(1,3,5),B(2,1,-1),C(-1,2,3), 4(1,1,0) .
29. A(1,2,4),B(-4,1,2),C(1,-4,-3),71(0, 1, 6) .
30. A(-7,-2,5),B(0,1,-3),C( 0,4,5), 4(2,1,0).
31. A(l1,-2,0),B(0,-2,3),C(1,-6,5), (0,2,0).
32. A(1,4,4),B(6,6,0),C(1,-7,-8),/1(0,1,8).
33. A(9,2,1),B(1,0,3),C(1,0, 1), (3,1, 0)
34, A(1,5,5),B(1,5,0),C(1,6,6),/1(0,3,0).
35. A(3,3,1),B(1,4,4),C(1,7, 1), A(0, 1, 2)
Jdomamnss padoral
3aganue 1. BeraucinTs npenesnsl GyHKIHN:
1.1
i 25— 9% +9 lim %~ 1 lim(3X — 11)%-4
o3 %% — 7x + 12 *o1x3 + x2 —5x + 3 X4
lim (2X — 3)[In(3X — 1) — In3x] 3x + 4\ sin?3x
Xt im( ) im
x-»o\3x —5 x-0 xtg2x
1+x—+V1—x x> —3x+1 ] 1 1
i I E VX lim == lim (— - =)
x-0 7x% —x x>0 2x3 + x2 —2 x>4\x —4 x2—2x—8
1.2
2x? + 15x + 25 x3—2x—1 . X
G — im ——— = lim (2X x%-16
xlims —x2—-3x+10 xll)r?1 x*+2x+1 X—>—4( +9)
. 2 —
Jim (2X + 3)[n(X + 1) — Inx] . <3x2 4 8>x 4 lim cos 4x9x2cos 2x
x-w\3x2 —1
2—+Vx+1 2x*>—3x+1 1 1
i 2L i 2B L Y E——
=33+ x —\2x xom 3% + x2 + 4x x=a\x —4 2x2—7x—4

1.3




2X

2x%2 —7x+3

(1+x)°%—-(1+3x)

. N
)l(l_rg (2X — 9)x%-2s

Iy Tox— 21 T axZ 1 x5
1 3
Xlirfw@X - D[nRX-1) y 3 1\5F lim : xtgx
—In(2x + 1)] M\ 2 x~>01 — cosx
I x* — 64 i 2x3 + 4x — 5x* lim( 4 1 )
xl—r}}*v4+x—\/2x er{}O 2x5 + 5x2 -3 »~>-3\x+3 x2+7x+12
1.4
2 _ 2 _ 7X
limF FX—4 lim =T 2*¥=3 lim (2X + 11)%s
x-15— 2x2 — 3x x->-3x3 + 4x2 + 3x X=-5
i - - 3-x 1 — cos 8x
A, @ Oln@X ~1) im (229) lim—22 %
— In(2x — 5)] x-0 \7x — 1 x-0 sin25x
y x*+8 i 4x5 —2x+1 lim( T 1 )
o T = 4% — 3 Xk 2%5 + 4x + 5 #>3\x—3 x>—5x+6
1.5
2 _x— 2 _x— 3X
lim 2 —*~3 lim — - * 1 lim (2X + 5)7
x>-13x% +x — 2 xo1x3 4+ 2x2 —x—2 X>=2
lim (x — 6)[In(2X + 1) 6 —x\* 1 — cos x?
X=oo Hnl( ) 1n1—j;f——7r
—In(2x + 3)] x-0\7 — X x-0 x“sinx
lim Vx =2 iy 37 7%+ 5% liTw(‘/"”x_‘/xz_Sx)
x—4x%2 —6x + 8 x-0 2 —x3 4 2x *
1.6
2 _ 2 oX
lim 2% — 16X +3 lim T 3x+2 lim (3X + 10)%+3
x-3 x%2—4x+3 x--1x3 +2x%2 —x — 2 X—-3
i - — —\*X COSX — COS 3x
){11{1100(436 D[n(2 - x) lim (7x 1) i 2
—In(3 —x)] x-0\7x + 5 x=0 x
lim = X2 i 527 =300 lim (o7 + 1-3x)
-2+[4x +1—3 x>n 8 — 6x — x5 Xk
1.7
2 _ 4 _ 5X
lim —Y*=6 lim— =1 lim (3X — 8)%—
x>-32x2 —x — 21 x-12x%—x2—1 X=3
i - — 1\ 3%2 1 — cos 6x
Xlir-{loo(x 8)[In(4X + 3) i (Zx 1) lim :
—In(4x — 7)] x>0 \2x + 5 x—0 x
lim V2+x—3 limx3—7x+1 lim(/x2+6x_3_x)
x>72x%-13x — 7 x-w3x% 4+ x + 3 xoteo
1.8
2 N 2 _ 7X
lim S —*=6 lim =2+ lim (2X — 7)%-
x-32x%2 +x — 21 x-1x3 —x2—x+1 X4
lim (x + 2)[In(2X — 3) 3x — 1\ sin?3x
X+ lim ( ) im—
—In(2x + 1)] x>0 \3x + 2 x~0 tg22x
x3 427 2 —2x? + 5x* HT (m
X—>+0

lim ————
x>=34 —+/1 —5x

lim —————
x>0 2+ 3x% + x*

—J9x? + 18x — 5)

y V2x+1-3
im———
x=>44/1+6x —5

1.9
2 3 7
lim 2 H5x -3 lim 2%~ < 3x—2 lim(3X — 5)%—z
x>-33x2+11x + 6 xo-1x2 4+ 2x + 1 X2
lim (x —4)[In(2 — 3x) Sx + 772X xtg3x
Ao lim ( ) im ——————
—In(5 - 3x)] x-w0 \5x — 3 x-0C0S X — c0S3x
5 — 2x — 3x* lim (V2x2 =3 —/x2 +1)

lim—
x>0 34+ x + x5

x>+

lim (3x + 4)[In(2X — 1)
X—>+o

—n(2x + 1)]

1.10
2 — 3 _ _ 2X
lim 25 5%~ 7 lim S = 3% =2 lim (4X + 9)*—
x>1 3x%2 —x — 2 x-22x% + 3x — 14 X--2
2x — 3\*7* tg®3x

lim (Zx n 1)

lim—
x-01 — cos4x




 4—x+12
lim ———— =~

x>42x2 —7x — 4

i x3—2x%+3
o 5x5 —x + 4

lim (/e 302+ 1—27)

xX—+w0

i 2x%> —x—3
xl»njlxz—3x—4

i x3—-3x-2
xilzll (xz e 2)2

2X

. X
)(12’1_13(2X + 7)x%-9

lim (3 — x)[In(1 —x) 3x — 4\ ¥ *1 . 1—cos4x
X—-+w© lim ( ) lim—
—In(2 —x)] x=0\3x — 2 x~01 — cos2x

V3x—2-2 6x3 + 7x% -2

i
s x2—5x+6

lim x4
ot 6x3 — 4x + 3

lim (\/xz +8x+9 —x)

X—+o0

1.12

i 2x%2+x—10
2 x2+x—6

] x34+5x2+8x+4
lim

x—-2x3 4+ 7x2 + 16x + 12

3X

. oty
)1(1_r)r}(6X 5) 1

lim (3x + 4)[In(X + 2) — In(x)] 4x + 5\ 73 _ cosx —cos3x
X+ lim ( ) lim—
xo0 \4x + 1 x>0  xsin3x
_V9-x-3  5x®—8x+1 lim (Vdx —1—v2x + 1)
lim lim - X+
x=0~/x + 4 — 2 x-w0 4x4+x+1
1.13
3x2—4x +1 x3—6x?+12x -8

1
)}Lrill(ZX + 3)x+1

}cl—r}} x2—3x+2 }Cl_rg x3—3x2+4
lim (x + 2)[In(2X + 3) x 4+ 1\ 172 . 1—cos3x
X->+4o0 llm( ) }cll'% xz
— In(2x — 4)] xoe \X + 4
. 5—9+2x2 3x* +4x -5 lim (\/4x2+8x—7—\/x2+4x)
lim — im———7—-— Xtoo
x~4\2x +1—13 x~06x% —2x + 1
1.14
2x%> —9x + 4 x3—5x2+8x—4

lim ———mmm
x—~4 x2 4+ x — 20

lim
x-2  x3—3x2+4

. 2X
}(1_12(7 - 2X)X—3

lim (3x + 7)[In(5X + 2) 2x + 3\ 173% . 1—cosx
Aot im ( ) lim———
— In(5x — 3)] x>0 \2x + 5 x-0 xsinx
lim Vot+x-2 lim 4x® —3x* +8 lim (2x —4x? + 3x)

x--5 x2 4 5x

x-w 2x5 +2x — 1

X—+o0

1.15

i x?—2x—15
*08 2x% — 7x — 15

x3+5x2+8x+4
im
x>-2  x3+43x2—-4

X
)1(1_12(5 —2X)x—2

Xll}r_‘r_lw(3x —2)[In(2X + 1)

— In(2x - 1)]

4x — 5 4x+1
i (=)
xl—r}c}o 4x —3

I xtgx
im——
x->01 — cos4x

V5+2x—3

P 2x2+4+3x—14

i 3x—x3+5
xon X2+ x — 4

lim (2 — Y + 10x 1 9)

x>+

1.16

i x?—3x+2
x13%2x2—5x+2

i x34+4x%+5x+2
) x3—3x—2

X
)1(1_1’2(4 - 3X)X—1

lim (2x — 5)[In(2X + 4) x — 2\*% cos3x—1
Xrboo lim ( ) im—————
— In(2x)] x-w \x + 3 x>0 xtg2x
limv2x+7_5 lim_2x+7xs+5 lim (\/x2+1—\/x2—3x)
*9yx+16 -5 xow 4 —x* ke

i x2+x—12
o 4 x? + 2x — 8

i x34+x2—-5x+3
im
-1 x3 —x?—x+1

X
}(l_r}}(7 — 6X)3x-3

XliT x +3)[In(X + 2) — In(x)] i 3x — 2\ 1m1 — cos 6x
xl—r};lo (3x + 4) x-01 — cos 4x
5—+22—x o —x—x%+4 im (Vx2+ 10x +9 —
lim — ]1m3— xli)rfw( x2+10x+9 x)
x>-3 \1—x—2 x-0 2x3 +x + 1
1.18
2 - 3 2 e
limw x3+5x2+7x+3 }(iLnZ(ZX—3)ﬁ

x>2 8 —x3

lim
x~>-1x3 + 4x2 + 5x + 2




lim (x + 7)[In(4X — 5) — In(4x)] 3x — 1\ ¥ ~1—cos8x
X—+x llm im—————
x>0 \3x — 4 x-01 — cos4x
. 2x*43x—2 7x* —4x? +3 lim (V2x +5 - V2x +7)
lim ——— lim —— x—>+o0
x>-2 3 —+/x + 11 X0 xt+1

JlomamHsis padora 4 .

BrMucIATE MPOU3BOAHYIO CIIOKHON (PYHKITHH.

. y= lg(x2 —cos x) 19. y = arccosV1—3e”

2
2. y=5tg%+tg% 20. y:10g3(x2 —sin2x)
S 2x ++1—x?
3. y=sin—sin2x 21. y=In
2 X
4. y:ez”{xz —xcosx+%) 22. y=3x-10m
5 —m 23. y=Inarct
. COS 2x Y g1+ Iy

t f+ct X
g2 g2

6. y:T

24. y = x arcsin(In x)

1
7. y:arctg(x2—3x+2) 25. y=—
tg”2x
2 X
8. y= X 26. y:21n2x
xcos x ++/x
9. y=sinx-e“" 27 y—m
. ' \€cos2x
—x2 . 2(1—11’1)6)
10. y=e = Inx 28. y=sin
2x
x2 +1 2 . 3
11. y=arctg " 29.y:\/1+tg X +sin” 2x
x_
o x| X’ 1 + xarctgx
12. y=Ssm"~ —ctg— 30 y=—F———

’ s
B %/4x5 +2cosx
- 3x%e”

14. y = xarctg —~3x 32. y=xy1+x? sinx

15. y=cos2x? In3x

13. y 31. y = e” sin xcos® 2x

1-x

16. y= arcsin(n3x2 ) n-4KCIo 3. y=e ! *x

17. y =x —+/1 - x? arcsin 3x 34, y= x2+1—lr{l+ /1+L2J
X X




18. ¥ =c0s

arcsin x

3amanue 3.
BbIuucnuTh Npou3BOAHYIO0 DYHKIMH 33/IaHHOM MapaMeTPHUUYCCKH.

10.

|

|

t
x=2e

xX=t—sint

y=2z‘2 —cost

x = cos 4t>
y=2t+2sint
r+1
X=—
t
=1
Y=y
. 1+¢
t2 -1
t
y:

24.

25.

26.

1+1nt
3+2mt

3s. y=(tg2x )Ctg;

=1gt
=sin 2t + 2 cos 2¢

—cost——cos2t
—smt——s1n2t
X =acostv2cos2t

y=asinty2cos 2t

y:
x=a 2cosz‘—cos2t)
= a(2sin ¢ — sin 2¢)

-

. {x =t(tcost —2sint)

y=t(tsint +2cost)

y =1gt + cigt

{x =2Inctgt +1
28.



= at?
len(1+t2) _1+t2
1. 29.
y =t — arcitgt at3
Y= >
1+t
x=e' cost x:tl?t
12. . 30. 1
y=e'sint Y=
=73 +1 x:tcoit
13. ) 3L =In-=
y=t+t+1 y=ms
3ar?
RRPENDE x=e' cost
14. I+ 3. L
_ 3at y=e sint
1+1¢°
. =2Int
x=¢@(l —sin X
15. qo( qo) 33, 2
y=pcosy ary
2t
. X =
x = alp —sinp) 1+12
16. 34, ,
y=a(l -cosp) _ 2e
1412
x =2tgt X =2tcost
17. o . 35. ,
y=2sin” t + sin 2t y=2e cost
18 47T T-l
Nyord
3ananue 4.
Brruncnuts npon3BoAHy0 GYHKIMH 331aHHOH HESIBHO.
1. 2ylny=x 19.sin(y—x2)—ln(y—x2)+2 y—x?=3=0
2. y=l+xe’ zo.l+eW—3\P:o
X X
2
3. y=x+arctgy 2. xY +y*lnx—-4=0
4. ysinx—cos(x—y)=0 2 x" +Inxy=0
5. xsiny—cosy+cos2y:O 23, tg(xy):cosx
6. x2'3 +)/2/3 =q?/3 24. ln(xy)+ 4xy =0



7. y=cos(x+y) 25. x =4cos(x + )

8. X — y=arcsin x —arcsin y 26. > —4e> + xy=0

9. 2% 42V =2*" 27. xcos x + tg(xy) =0

10. y2—2xy+b2:O 28.x2—4xy+8y2:0

1. y? cosx =sin3x 29. xP —e* =0

12. cos(xy)=x 30. In(2xy)— €™ =0

13, x¥ =y” 31. cos(xzy):4x

14, sin(xy)+ cos(xy): z‘g(x + y) R2.x+y= arctg(xy)
15. x> + y3 —3axy =0 33,y = sin(x + y)

16. x* +y4 :x2y2 34. y =Xy + arcigx

17. xsin y+ ysinx =0 35. 3xy In x = sin nx

18. e* +e? =2% —1=0

Jomamnss pabora s .

«HeonpeaejeHHbI HHTErPaI»
3ananue 1.
BbraucnuTe MHTErpanbl METOAOM HENOCPEACTBEHHOTO WHTETPUPOBAHUS WM METOJOM 3aMEHbl IEPEMEHHBIX.
PesynbraT nHTErpHpOBaHUS IPOBEPUTH AU HEPEHIIIPOBAHIEM.

2 3 \/;
) —-1) d 18. d
L ae? 1) I
2. j«/1+2xdx 19. jscos(x2 +1)dx
3
X X
3. jx+1dx 20. jtsm(t2 —l)a’t
2x —1 dx
. d. |
Cla® . jx(1+1nx)
x2 +1 A1+ 1In xdx
s [ g, YLD XAX
x—1 X
6. jﬂ 23.j Jx dx
Vx? +1 Jx +1
sin xdx 5x -6
7. j— 24.j—dx
14 cos® x vV1-3x
x%dx (arctgx)lo
8. 25, | —=2—dx
cos? (x? / 1+ x2
dx
9.

[——— 2. Iﬂ
X2—2X+1 /4_62x
. e’ xdx

10. J‘e [2—X3de 27’J‘x4+1
cos2xdx x*dx
n[— 28.jx6+1

cos’ xsin’ x



cosdxdx dx
12. .[—2 - j _
cos” xsin” x x(1+1n”x)
13. jx dx 30, IL
x +1 ) . z(lj
x“sin”| —
X
3—2sin’ x dx
14. —dx 31 | ———=
J. sin? x J-\/;cosz\/;
1—sin’ x dx
15. | —dx 32.
.[ sin? x J.xln‘*x
X sin x
16. | sin® =dx 33,
I 2 I«/5+cosx

x* + 2dx
pp, [2 2

x* =1

3amanue 2.
BeruciuTe WHTETpaibl, WCIONB3YS METOA WHTETPHPOBAHUS IO YacTAM. Pe3ynbTaTbl HWHTETPHUPOBAHUS IPOBEPHUTH

mddepeHnpoBaHueM.

17.[ xsexzdx
18. [ (2x +3)e™ dx

6. jxezxdx

7. [ xsinxdx

8. [ 2xarctgxdx 19. [ x* cos 3xdx
9. jm—xdx 20. [e** cos xdx
10 [———dx 21 [In(1 - x)dx
sin” x
1. I > dx 22. [ xarctgxdx
cos” x
12. [(2x +3)e"dx 23. jln(xz + l)dx
13. szexdx 24, Iarctg\/;dx
14, jln—xdx 25. [ x cos® xdx

arcsin x
2o, [ AR
X

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

29. j(3x2 + l)exdx

30. [e™ cos xdx

31 [(11x + 7)sin xdx

32. j'xsin2 xdx

15. [arccos 2xdx dx

16. | xcos2xdx

17. I(sz —l)cos 2 xdx

18. jezx cos 3xdx

19. j(x3 +1)cos xdx

20. j(xz +7x — 5)cos 2xdx

21. j(xz +2x + 3)cos xdx



33. [In(x + 7)dx

3amanue 3.

Brraucnouts HHTETPpaJIbl BUJa

dx
6. | —————
x“+2x+5
dx
7. >
3x°—-2x+4
dx
O R T —
x° +3x+1
dx
o
x°—6x+5
0. | 2Ch
2x° —2x+1
i | 2‘“
3x° —2x+2
u.-—;gjz——dx
3x° —Tx+1
13. | 3x—2 dx
5x° —3x+2
14]—;£:l—dx
x"—x+1
w.}—%ﬁiL—dx
6x° +x—-1
1ﬁj—ég:l—%h
S5x° —x+2
17. 25x+2 dx
x“+2x+10
m.—iéﬁil—wh
X +2x+2
w.}zéiii—wh
x°=2x+5
20[—7£:L—wh
x“+2x+3
21, | 5 dx
2x° +8x+ 20
22]—7£ii—wh
x°—=2x-5

3ajmanue 4.

Ax+ B

ax® +bx+c

dx

18. |
19.
20.
21.
2.
23,
24. |
25. |
26. |
27. |
28. |
29,
30.
3. |
32 |

33.

dx

x2 +2x+3

x2 —6x+18
dx

x2 +2x+3

x—2 I

5x+3 I

5x2 +2x+1
x> +2x+5

x2 +x+1

x2 +10x + 29
x+1 I

2x+3 I

2x—1 dr

dx

x2 —dx+7

dx

x2 —6x+5

x2 +2x+5

5x% —3x+2
dx

6x% +x+1

Tx—1 I

x—1 d

dx

x2+x+1

dx

—5x? —3x+1
dx

3x2 +x+9

dx

5x% +3x+8



Ax + B

Brruucioute HUHTCTpajIbl BUOAA J. dx .

\/ax2 +bx +c

dx
17. | -
V2x° —=2x -1
dx

6

Ax + B

. 18. | dx
\/2—3)6—4)62 Nax? +ex+c

xdx

dx
T S 19. |
N1+ x+x2 Nx? +2x+5
dx dx
s | 20. |
\/5—7)6—3)62 Nx? +2x+5
dx

dx

9. [————— 21.
I\/x(3x+55 I\/3)62 +x+9
10. j\/d;z 22.IL2
2-3x—x Vl+x—x
dx dx
. | 2. [
\/5x2 —-x-1 \/3x—5x—7)c2
2. | 2x+3 dx 24. | - dx
Vax? +4x+3 V5x? +3x+8
13, | X3 dx 25. dx
V3 +66x —11x2 V3 +66x —11x>
x+3 3x—1
14. | dx 2. | dx
V3 +4x —4x> V2 = 3x — 4x2
15. jﬂdx 27. | dx
Jx(2x-1) N—4x? +4x+3
16. | x+3 dx 28. | dx
Vx2 +4x+10 Vx? +2x 410
17. jL 29. | 2x -1 dx
xZ—x—-1 \/sz—x+2
dx dx
18. | 30. [
\/—x2—2x+8 \/x2+3x+1
19. | X +3 dx 31 | dx
N=x? +4x+5 Vx? +2x+5
20. 23)C—+2a’x 32. | Bx+7 dx
xT+x+2 Vx? +2x+3

dx

dx
[ 3. |
\/x2+2x+2 \/5x2+2x—1

21.



3 cemecTp

Jomamnss padora 1.

HccnenoBaTh Ha CXOIUMOCTD PSABI

1 Bapuant
1.1 » 1 1.2 © 31,0 1.3 = n+l
> X 2
n=2 N —N n=1 N n=l1 4n-1
1.4 Zw: n 1.5 Zw: 1 1.6 i n>
~ n’+1 ~ 2n+1 on+l
1.7 ® ) 1.8 1.9 o
SIn n n
-1 1)y ——
3D Z< y- 25
1o [ 2 2.5 2.5.8 2-5-8..(3n-1)
—+—+ +..+ +
1 1.5 1.5:9 1-5-9..(7n - 3)
2 BapHaHT
n=l1 2n+2 ;(2n+1 n=1 2”
1.4 ® 2 1.5 © ] 1.6 x 1
n
3 2. 2
~n +1 o 3n—1 = nn-1)
1.7 0 o 1.8 s n 1.9 © In+1
— (™3 Z}(_l)nz +1 Z;n(nzﬂ)
1.10 I I*11 1*11*21 1*#11*21...(10n - 9)
— + +..+ +
no3 S! (2n-1)!
3 BapuaHT
1.1 0 271 +1 1.2 ® 1 1.3 0 n2
Z \/_n z 2 Z 3 1
n:l( 2) n=l q/pn +1 n=1 1 +
1.4 zoo 2 n 1.5 i 1 1.6 i( n+1 )n
n=1 4”*1 n=1 4n+5 n=l 3n+2
1.7 o \/; 1.8 © n 1.9 o
—1)" -1 sin —
,,Z::‘( ) n+2 ;3"( : "Z:; "
1.10 1 1 1 1
+
1.2 2 3.4 n(n+1)
4 BapmaHT
~ e’ o (371 2)(3n+1) ~ n!
1.4 i(n"_l)n 1.5 Zw: 1 1.6 i n
PR/ o 1—2n ‘=1 3n+1




1.7 2 " 18 19 =
-1)" sin—;
;( ) +2 ; ,,Z:; n’
1.10
L A (=D L ..
3 2n—1
5 BapHaHT
1.1 © 2 1.2 n 1.3 © n-1
n 2
n+1
;2n2+1 Z(3n_ 2
;3 Sn nzzln4+1 gn(n 4)
1.7 - 1 1.8 - 1 19 Pa—
(=D"— [ —
nz=1: 4 ; Jn nZ::] n!
1.10
23y (=D
7 13 6n —35
6 BapuaHT
1.1 Z-o: K 1.2 Z-O: 1 1.3 Z-o: 1
~ n’+1 ~ n’+1 “~4-2n
1.4 = n+l, 1.5 © 4+ 2 1.6 © ]
,,Z:;(.?m—l) ;311—1 ,,Z:;nz—9
1.7 o 1 1.8 o 1 1.9 o
-1)"— -)'— arctg—
,,z:;( Y %:( ) 3n+l1 ; gn
1.10 2! 3! 4!
10 10% 10°
7 BapuaHT
1.1 i 3" 1.2 Z‘O: n 1.3 Z‘o: 1
~2n+1 ~ n’+4 ~3fon—3
1.4 i(n 1),, 15 Z“’:n+2 1.6 i 1
il 2n+38 man—3 = 4n+3
1.7 18 2 1 1.9 2
)’ — -1)"— arctg —
_1( Y ones 20" 2 arctg
110 sin ¢ sin 2« sin "
+ 2 + n +
In10  (In10) (In 10)
8 BapuaHT
1.1 izn_l 1.2 2-0: n 1.3 Z-o 1
n=1 2” n=1 l’l2+9 n=1 ln"(n+1)
14 ® 1 1.5 Zo'j 3 n 1.6 Zo'i 2 n + 1
w1 on —1 e, n! =, on — 2
1.7 = o+ 1.8 - 1.9 5 (<)
( )" An’arctg— _
2 3n—2 Z; & ;12"(3n+1)




110 1+L+ L+;+
NZINCN T
9 BapmaHT
1.1 © 3 1.2 = (on? +1 1.3 © 1
"Z::‘"n Z(3n2—lj ;”5
1.4 * 1 1.5 L, 1.6 o 1
;711—2 ;4n+5 ,,Z::' 2n+4
1.7 )y 14 1.8 s , 1.9 ©x p2 45
,,Z::‘( ! 2n-1 2.(-1) 3 2. o
n=1 n=1
1.10
RS Ay ) (o
7 13 6n->5
10 BapuaHT
1.1 © pl 1.2 = | (n+l 1.3 o 1
~ (2n)! Zz( n j ;4211—1
1.4 © An+2 1.5 © gn 1.6 o 1
Z‘ Z‘F ;4 3n
1.7 o 7 1.8 i | 1.9 i n+3
_1n -1 _ln
;( )4n 205 ;( i
1.10 sina  sin2a sinna
In2  (n2) (In2)’
11 Bapuant
1.1 > " 1 1.2 0 2n 1.3 ® 21’1
—1 _1Yy 1)
;( ) 3n+1 an( 1) 3" nz:;( 1) n+3
1.4 o 1 1.5 © (9,1 1.6 o 1
;n3+3 ;(5n+2j ;3’”4
1.7 © ] 1.8 o 1 1.9 © u+4
nZ:l:smn—2 ;3+n Z‘Zn—l
1.10 2 4 2n—1
1+2—2+—3+ ..
n
12 BapuaHT
1.1 e 1 1.2 i Ln+2 1.3 e n+2
_ln —1 _ln
,,Z::‘( )3n+2 ;( 4n—1 nz::‘( )4n—1
14 © (4] n 1.5 i 1 1.6 i 1
; 4dn+1 =dn-1 n=2n2+n
1.7 i 1.8 © 311 1.9 0 n n
o 2n+1)(n+2) ;(3n+1)2 ,,Z_:‘(n+lj
S+ =+ =] + +
4 \7 10 3n+1




13 BapuaHT

1.1 w n? 1.2 © 104 1.3 L |
[ : £
=1 n+1 n=1 H: n=1 N
14 n 15 @© 16 0
S n+l n+2 1
;[5,1_2J ;371—1 nz::‘l+2n
1.7 o . n 1.8 L | 1.9 © n+l
-1y =
;( )4" ;371—1 ;5n+1
Lo 13 3.5 3.57 +(_1),,,13-5-7-...-(2n+1)+m
2 25 2-5-8 2-5-8-..-(3n+1)
14 BapuanT
1.1 o . 3" 1.2 i | 1.3 gy 2
;(—) o Z:,(—l) T ~ V nes
14 © 1 1.5 © 5" 1.6 n
: % =
i 3 +8 =2 Z‘ 2n+1
1.7 ST 1.8 P 1.9 o Gl
,,Z::‘(nJrl)! §n4+4 ~
1.10 1 1 1
+ + +...
1+1  1+2° 1+3°
15 BapuaHT
1.1 1 1.2 > 1 (n+1)" 1.3 S 1
,,Z:;nlnzn ,,Z;E( n J ;54;1—3
1.4 © 1 1.5 © 1 1.6 © 3'1
nzz;n4+n ;4n+1 ,,Z::‘S" n
1.7 = dn+l 1.8 o ontl 1.9 $C) 1
i 8n—2 ;(_1) (24_3”) = 8n+3
1.10
—+L+...
3W3 545
16 BapuaHT
1.1 2 Lon! 1.2 0 | 1.3 0 L n+3
-1 -1 -1
nz::‘( )2” ;( )4n+2 ,,Z::‘( )Sn—l
1.4 > 30 L5 =1 1.6 2 (n+2)
; 7" ;n5+n ;(3,1_1]
1.7 ® 1 1.8 5 4+3 1.9 ® on
Z‘ 4n+3 ;411—2 ,,Z_:‘(n+l)3"
L0 |1 111 1-11-21 1-11-21-...-(10n —9)
—+ + +ot
3 5! (2n-1)

17 BapuaHT




1.1 © 1 1.2 ® on 1.3 o n4+
-1)'— -1)" (="
;( ) n an( ) n-5" nzz; 5n—1
1.4 i2n+1 1.5 i 1 1.6 o (il %
n=1 4n-1 n=l dn+7 ;(3;14—1)
1.7 is" 1.8 i 1 1.9 i 1
n=1 \/; n=1 n5 _2n n=1 n4 +1
110 1-4 1-4-9 1-4-9..n°
I+—+ .t +
1 1-5-9 1-5-9..(4n-3)
18 BapuaHT
1.1 w . n 1.2 i 7 1.3 i 1
; 5n+1} o 2 en oA 3n+1
14 i2n+5 1.5 i 1 1.6 i 1
= Tn—1 ~n®—n ‘= 4n+10
1.7 LI 1.8 ® 1 1.9 o0 4n+1
_1 n _1 n
o 3" Z( ) n-2" Z;( ) Tn—>5
1.10 1 1 1
—t—t+—
101 201 301
18 BapuaHT
1.1 o Y 1.2 i ! 1.3 i 1
;(5n+1J o 2 en oA 3n+1
1.4 i2n+5 L5 i 1 1.6 i 1
= Tn—1 ~n®—n ‘= 4n+10
1.7 L) 1.8 o 1 1.9 i 4n+1
_1 n _1 n
25 O T 2D
1.10 1 1 1
I+ + + +...
201 401 601
19 BapuanT
1.1 iL w4+l 1.2 i 7 1.3 i 3n
m 4"\ 3n =g =n’-1
1.4 i 1 1.5 i n+3 1.6 i on
4
n:1n +n n:15n—1 nzln-Sn
1.7 0 1 1.8 s 2n+1 1.9 2 n
_1 n _1 n
;5n+3 ,,Z:;( ) n(n+1) ,,Z:;( ) n+1
1.10 1 2 3
+ + +
1+1*  1+2* 1+3°
20 BapuaHT
1.1 izn . 1.2 i n 1.3 i 1
n=1 5” n=1 9+n2 n=1 2n+7




n=1 4n+2 n=1 n7+n n=1 n
1.7 1 1.8 o 1 1.9 o 20
_1 }'l_ _1 n— _1 n
;( ) n’ Zl( ) 5+3n Z‘( ) 8n—1
1.10 5
l+—+—4+—
4 9 16

Jomamnss pa6ora 2.Beraucinnts cymMMy psiia ¢ TOYHOCTBIO (X .

BapHaHT pAnbI a BapHWaHT pAnbI a
1. o n+l 1 0,01 2. o _1)n+1 0,01
-1) —
S 5 >
3. 0 1 0,001 4. 2 1 0,001
_1 n+1 1Y)
;( ) (2n)’ ,,Z:;( nl(2n+1)
5. * o 2n+1 0,01 6. o (_ 1 )n 0,0001
—1)
;( ) n*(n+1) Zl 2n+1)
7. o (—1)"}1 0,1 8. o (_l)n 0,001
Z; 2" ZI: 3n+1)
9. © (—1)"712 0,1 10. o (—1)”71 0,001
Zl 3 Z 2n—1)F(2n+1)
11. o (_1)n 0,0001 12. o 0,001
2 Cne) 2
13. n 0,01 14. o 0,0001
= (1 , n ,
5[] >
n=l n
15. o (_l)n 0,01 16. © n 0,01
;n4+2 HZ: - j
17. o (_1 n 0,001 18. o 0,01
2 () 2
19. o (_ l)n 0,00001 20. © (_ l)n (2n+1) 0,001
,,Z::‘ (2n)!n' nzl (3”)!

Jdomamnsas padora 3.HaiitTu 06:1acTh CXOJMMOCTH CTETICHHOTO psfa.

BapHUaHT

1. © 3nxn © Snxn © (x_l)n
; n! ;3"3\/; ,,Z::‘ n-9"

2.

i (n+1)x"
=20 +1)

[
2 |-
=

=




3. n: ;—1 g (2n3—n 1) ! o nzil (x :SS)n
4. g:jrlxn g(n ;1)' xn g“"(xl: 1y
D S o
TS 2 S
7. S i S5
R S Sl

9. 2(_ 1) ;Cz i(zn +1)x" g‘,(zjﬂ)

10. 2 ); 2\/? o il 4(92;531)
B e 3 S5
S S 2
R D RS e
CiEE B Sivvin
15. an;nz ) gnfilxzn g"_i(ux)n
e e Sl
b= S x5
B 3 S
19.




20.

>

n=l1

3" x"

4"3n

Jomanrnssi pagora 4. PazinoxuTs GyHKIMK B psit MakiopeHa.

BapHaHT BapHaHT
1. X 2. _x x3
y:\/;cos—, y= _ y=\/;e3, y:1 5
—x + X
3. x 4. X 2
y=x'e?; y= \/;2 y=Alre?; y=—"s
I+x I-x
: = XCOoS— =2 ° = x’ sin—; _
g y e g 2 T
7. x 8. 2 X’
1 - arctg(x”)
= ; = Xxe 4 = ’ =
4 1+x* d x2 2
> y =Xxsin 2 Yy X " x x
— —; = = 2 ; =
I-x’ roe g V1+x°
11. _ _3 12. 2
y=XxCc08x"; y—\/;\/l+x y=xcos>; y= X
I-x
13. \/; 14. x ¥
y=xsin—; y= y=xe ?; y =
V1+x° I—x
15, yzln(1+x2} y = xcos/x 16. y:xln(1+\/;> y=xe"
17. ¢ 18.
y =3/xe"; _ e y:\/;cosf; y:xln(l+x3)
Jx 3
19. 20. =
yzi/;sini; yzxxll+x2 y=xp 2; y= \/;
2 e 1—x*
Jomaurnssi pagora 5-6. Paznoxute ¢pyHkiuio B psia Telinopa o creneHsm x-a.
BapHaHT BapHaHT
1. fx)=In (X+2) x-1 2. 1 x+2
f)=—
X
3. fx)=In x x-1 4, o= /x x-4
> f=3x 8 & fe=Alx x!
7. fo)= \/; x-1 8. )= 1 x-2
I + x
9. x+1 10. x+2
=—F Jx)=
s 1+ 3x x — 4
11. 1 x-2 12. . 3x x-1
Jx)=
f- ¢
x — 1




13. f)=2" x-3 14. fx)=In(x+1) x-1
15. x-1 16. x-2
Jx)= Jx)=—
3 - x X
17. - ~x x+1 8. - x-1
19. Py X+l 20. P x-1
1+ 2x
Jomannss padora 7. Beraucnuth nprOIMKEHHO C 3aJaHHONW TOYHOCTBIO.
BapUaHT BapUaHT
8 V27 20107 2 J66 70 107
3. 360 10107 4. 360 n0 107
> Y129 no 107 6. Y66 n0 107
7 Y126 70 107 8. 34 10 107
9 J1,02 0 107 10. In1.2 n0 1074
. 434 10 107 12, /38 10 1073
13. cos 10° 0 1074 14. sinl & n0 107
15. sin15° n0 107 16. cos 1° n0 107
17. e 10 1074 18. Inl.4 10 107
19. /15 10107 20. %/% 101072

Jdomaninssi pagora 8. Berunciuth onpeaeneHHbli HHTETpaj, UCIOIb3Ys Pa3lioKEHUE B Psijl MOABIHTErpaIbHON QyHKIMH (C

touHocThIO 0,001).

BapuaHT BapuaHT BAapUaHT
1. 1 1 2. 1 3. 2 .
L . sin x
I e “dx '[e Y dx I dx
0 0 X
* Jl‘ cos x> dx 5. : d § Jl- x
e _
0 I N o VI + x 4
0 1 - X
7. 1 8. 1 9. 1
¢ arctgx ICOS A x dx ¢ arcsin  x
.[—dx 0 J. —dx
0 X 0 X
10. T 11 T 12. T
2 5 4 3
Iln(1+ X7 )dx J‘\/x sin x> dx .[xcos A/ xdx
0 0 0
13. % 14. IS sin  x 2 i 15. %
I arctgx’dx s x’ I VI + x?dx
0 0




16. 05 ) 17. 0,5 i 8. [
{xe dx .([xln(l—x )dx Jz_ln(lixz)dx
0
19. r 20. 1
JZ‘ xarctgxdx J(; cos ~/x dv
0

Jdomamnss padora 9-10. Paznoxuts GyHkimio B psig Oypbe B 3alaHHOM UHTEpBalIe. 3amicaTh pe3yJbTaT B BUJIE

rapMOHHYECKOW QYHKIMU y=Asin(wi+p)

BapHaHT BapHaHT
1. y=|x x€(-2;2) 2. y=2x-3 x€(-1;1)
3. y=1-X> x€(1;1) 4. y=x2 x €027
5. y=x-1 x€(-1;1) 6. y=|x| x € (-7
7. y=I1+|x x€(-1;1) 8. y=2-|x x€(-2;2)
9. T—x x€(xn) 10. y=x 41 X € (22
YT
11 y=x+1 x€ (-7 1) 12. y=4-|x| X € (-4:4)
13. y=2x x€(-1;1) 14. y=x x€(-1;1)
15. X x€(-2;2) 16. y=x-1 x€1:1)
y=1 3
17. y = x 2 x€(-2;2) 18. y=x x € (-mm)
19. y = x 2 x€(-33) 20. y=2x+1 x€-11)
4 cemecTp

Jlomamasas padora 1-2.

Haiitu oOmmit naterpan quddepeHmansHOro ypaBHEHHsL.

6) (xy* +x)dx + (yx* — y)dy = 0;

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

.a) 4xdx —3ydy = 3x*ydy — 2xy’dx;

r) (sin y +cos y)y' +cos ysin y = 0;

n xyy =1-x°.

.a) w/4+y2dx—ydy = xzydy;

0) (y2 +x)dx —x(y+1)dy =0;

B) 'y =1-2x;

r) cos ydx + cos xtgydy = 0,

n) y'etgx—y =0.

.a) (1+ y*)dx — yxdy = 0;

6) X3+ y2dx+ yN2+ x*dy = 0;

B) Xy +y ="

N (1+x)y+1=-y)y' =0;

m 3e‘tgydx (1—e*)sec’ ydy = 0.

4.a) 6(xdx — ydy) = 2x" ydy — 3xy*dx;

6) x\/1—y’dx+ y\1-x"dy = 0;

B) x\/1+y2 +y«/1+x2y" =0;

r) y'sinx = yln y;
n) yetgx+y=2.
5.2) (€ +5)dy + ye*“dx = 0;

6) xo/1— v dx+ yyJ1—x*dy = 0;




B) X'y =y’ =0
D (e + ' = e
n) tgysec” xdx + tgxsec’ ydy = 0.
6. a) 2(xdx — ydy) = x*ydy — 2xy’dx;
6) X’y’y +1=y;
B) xmdx+ymdy =0;
r yx=ylny;
n y'tex—y=1.
7.0) xal1+ y2dx + y(1+ x7)dy = 0;
6) xy(1+x%)y" =1+ p7;
B) Wlnx+yx2y’ =0;
r) y'sinx = ylny;

mn (1-e)y' =e'.

8.a) y(4+e )dy—e*(y* +1)dx = 0;
6) (1+e°)y’dy = e'dyx;
B (DY =y -4
r) y'cosx = y(Iny)™;
0 3 /1=y -2 =0.

9.a) 2(xdx + ydy) = x*ydy + 2xy*dx;

6) B+e")y' =e;

B) sin x cos ydx — cos xsin ydy = 0;
r) ' +xe’ =0,
n A5+ +wNlI-x> =0.
10. a) 6xdx — ydy = yx’dy —3xy’dx;
6) \/ny'+xy2 +x=0;
B) yIny+xy' =0;
r)dy =e" dx;
n) dy = tgxtgydx.
11.2) y(4+e*)dy —e'dx =0;
6) y'\/§+xy2 -x=0;

B) yy' —2xsecy =0,

12.

13.

14.

15.

16.

17.

r) xdy— y* Inxdx = 0;

n dy =" +e")dx.

a) xmdx+ymdy =0;
6) Se'tgydx + (1—e*sec’ ydy = 0;)
B) Inyy' = y;
ne'(y+)=x"+e’;

n (1+x%)y’dx — 1+ y*)x’dy = 0.
a) (1+y*)dx = (1+x7)dy;

6) \/3+y2 +«/1—x2yy'=O;

B) V4 — x>dy + 41— y2dx = 0;

r) 2(y+y2)+my' =0;

m) xsiny = y'(1+x*)cos y.

a) e’ (1+x°)dy —2x(1+e")dx = 0;
6) (" +8)y' —ye' =0;

B) 3(x’y+ )y +42+ 1> =0;

1) ctgydx — xInxdy = 0;

W (et Dy =V +1(° =1y’ =0.
a) xdx — ydy = yx*dy — xy’dx;

6) yIn® ydx +vx + 1dy = 0;

B) (1+e"))' = ye';

ry = 2\/;lnx;
n) sinxdy —2ylIn ydx = 0.

a) 2xdx — ydy = yx*dy — xy°dx;
6) (1+e))" = ye';
B) xInx-y' = y;

r) xv1=x*dy + yJ1— y*dx = 0;

m (14 y*)(sinx + cos x)dx + ysin2xdy = 0.

a) ye™dx —(1+ e )dy = 0;
6) (1-x")y' +(1-y*)=0;
B) Incos ydx + xtgydy = 0;

r) A/l = yxdx + V1 + x*dy = 0;



18.

19.

20.

21.

22.

23.

n e Tde=e'(1+e")dy.

a) (xzy +x2)dy +(xy—y)dx =0;

0) xﬂdx —(1+xHA+ y)dy =0;
B) (x +2)e’dx + yﬁdy =0;

n (x> +1)y' =9y* —4;

n) In ydy — xsinxdx = 0.

a) (1+x*)dy + ydx = xydx;

6) o —Vx+ (o +4y)y =0,

B) xycosxdx +In ydy = 0;

r) xdx + y’edy = 0;

1) (4—cos”2y)dx + (1—x*)sin2ydy = 0.

a) y(x°* +Ddy + x*(y* + Ddx = 0;

6) (14 x)ydx + Mdy =0,

B) Inxdx + xe’dy = 0;

r) 2Xx l+y2dx+e’x2dy =0;

n) (5—3cos y)dy = —e'dx.

a) y°dy = (1-2x)dx + xy’dy;

6) (1+1n” y)xdx + In y(1 - x)dy = 0;
B) \/gcosxsiny +sinxcosy-y =0;
D xp(l+x7))y =1+y%

m (1- x)ﬁdx + mydy =0.
a) (¥ =) (x+2)dx—x"ydy = 0;

6) xy—(x* +1)y' = y;

B) xInx-y' =2y%;

r) sinxlnydx—ldy =0;
X

2 xy1+y>dx+ e (y = dy = 0.
a) (x*y —x")dy = (xy* + y*)dx;
6) (x+ D)y +x'(y 1)’ = 0;

B) (1+e")dy — ye'dx =0

n (x> +1))y =4y> -1;

1) (cos x —sin x)/1+ y*>dx —sin 2xydy = 0.

24,

25.

26.

27.

28.

29.

30.

a) (xy* +x)dx + (y —x*y)dy = 0;

6) yy' = (x+1)(x = 3);

B) (x — Ditgydx —dy = 0;

r) sinxdy — yIn ydx = 0;

m xy’dy + (x> —)dx = 0.

a) (1+x)ydx +(1-y)xdy = 0;
6) (x +2xy)+(1+x)y' =0;
B) yxdx—(1+y)dy = 0;

r) e’y =tgx;

n) cosxdy — yIn ydx = 0.

a) x*ydy — 2xy*dx = (xdx — ydy)
6) v'dy = (1-2x)dx;

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

D 1+x7)y+(1-y)y =0;

n y'tgx -2y =0.

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

6) yV1-x* +x(y—1) = 0;

B) e’ dy = e"dx;

r) y'cosx = ylny;

n (y+Dy' = -Dry-2).
a) (1+x)y+(1+ )y =0;

6) y’sinlei-

ny’
B) xpy =1+x°;
D @ren =e
m (1+x)ydx — (1+ y)x’dy = 0.
a) y(x +1)dx = x*(y ~Ddy;
6) xdx+e"dy =0,

B) y/1+ 2 xdx —VJ1+x*dy = 0;

1
r) e’y =cosx-—;
Yy

1) (x+2)y'—y2 -4,
a) (x+1)y' = y(y+1);

9



6) ye'dx—(1+e*)dy =0, r) e dy + xdx = 0;

B) In cos ydx + tgydy = 0; 0 h — yxdx—(1+ x)dy = 0.
Jdomamnsis padora 3-4.

OnpenenuTh THIT ypaBHEHUS U HAWTH o01Iee (MM YaCTHOE) pelIeHHe.

La) xy' = y+4x" =y D x+y-y=0;

i _ 2,
6) V' +2y=e"; ny -—y=xy,;

2 2y 7, —
8) ¥ + 1y = (1+ x)e %, 1(0) = 1 e) (5x" =2x—-y)dx+(2y—-x+3y7)dy =0.

6.2) (x+ y)ydx + (x—y)xdy = 0;

r) XY':J’*‘XCOSZ% 6) ¥'sinx— ycosx = x7;
0 Y +2xy =207y ) ) —y=-y"Inx, y(1) =1
e) x(2x7 + 7)) + y(x* +2y%)y" = 0. r) 3y —7x)dx —(3x - 7y)dy = 0;
2.a) (x—y)dx+ ydy = 0; n xy —y=ye
6) x* +xy' = y; ©)
5 49" +x° = 6x9° ), y(l) = I; (siny + ysinx +x")dx + (xcosy —cosx + y " )dy = 0.

r) xy' —y(Iny—Inx); ,
2 7.2) Y'(y* = x7) = x(x +2y);

xy'+y=y Inx;
DY HY=Y 6) V' — ytgx = cos " X;
e) (3x2 + 6xy2)dx + (6x2y + 4y3)dy =0. ,
B) 200 +xy) = (1+x)y*, y(0) =2

3.0) X’dy = (y* - ?)dx;
a) x°dy = (y" —xy+x")dx; r) (x+y)dx+(x—y)dy =0;

6) y' —2xy =2xe" ; 00 +y =

' _ 2 _ .
B) x)'+y=2y"Inx, y(1)=0,5; o 2xy_3dx+y_4(y2 —3x2)dy -0

N Xy =y =y’ —x’; !
8.a) xy' =3y —2x—2(xy—x7)?;
03y + ¥ +x=0; , .
6) ¥y — yCcoSx = SIN XCOS X;
2+ 2 + 2
&) (2x+x A R Ay W} 8) 30 + 1) =y Inx, y(1) =3;

2 2
) (2x+3y)dx+Bx+2y)dy =0;

yx xy
4.2) 2x°y' = X" +y?; 22
0 Xy +y=yx
6) V' +2xy=e";
)y ey =e e) (x> + 1> +3)ydy + x(x* +y> = 3)dx = 0.
B) 20"+ y) =07, y(1) =2

r) (4x—3y)dx+ 2y —-3x)dy = 0; %-3) yy':%(x+3y);

1) ¥+ ycosx = cosx; 6) Y +xy = x°;

¢) (y7'sin2x + x)dx +(y — y~sin’ x)dy = 0. B) '+ ycosx = y sinx, y(0)=0;
5.2) (y—x)dx+(y+x)dy =0; r) 4x—2e+(2x+ y)y = 0;

6) y'scosx — ysinx = 2x; 0 (14 x2)) = 2xy = (1+ 2%

1] 3 2 .
B) ¥ +4dxy =4(x> +1)y°, y(0)=1; e) (3x7y + y))dx + (x’ +3xy°)dy = 0.



10.

11.

12

13.

14.

15.

a) yy' = x+2y;

6) '~y =x7;

B) Y +4x’y = 4e*y*, y(0)=—-1;
D (y =0y =) =x(x" +7);
0 xy -y =x";

e) (x° +xy")dx+ (x*y+ 1y’ )dy = 0.
a) ydx —(x++/x* = y* )dy = 0;
6) y(1+x*) —xy = x(1+x7);

B) 3y +2xy = 2xy°, ¥(0) =—1;
r(x+3y)+(Bx—-6y)y' =0;

0 2x7y =y + s

e) 2xydx + (x> — y*)dy = 0.

.a) (x+ y)xdy + y(x — y)dx = 0;

6) xy' +3y =2x7;

0 23y =5+, ) =
Xy =x+y;

n V' +2xy = e"zyz;

e) (4" —6x°)ydy + (2 —9xy*)xdx = 0.
a) 2xyy’ = y* —4x%;

6) ¥ +xy=(1+x")x;

B) 3x)' +5y = (4x-5)y*, y() =1;
r) xdy — xdx = ydy;

n Xy +y =

e) 2Qy+xe)dy—edx=0.

a) (x> + y*)dx —2x’dy = 0;

0) (V' +y)x” =x—1;

) X' +y=y’lnx y1)=1

r) xy' =y’ +4x% +y;

) 2y’lnx+z =1
X

e) (x’ +1ny)dx +xy~'dy = 0.

a) Xy = y++4x" =%

16.

17.

18.

19

20.

6) Y(1—-x)+xy=1-x7;
B) 3( + ) -, y() =3;
r) (2xy + y*)dx + (2xy +x*)dy = 0;

1) 2y'sinx + ycosx = ¥’ cos’ x;

e) Yo(3x" +y)dx -y (2x’ +5y)dy = 0.

a) Xy =" —x* +y;

6) y'+ y =cosx;
B) V' =y =2x", ¥(0)=05;
) (x* + y*)dx —2x°dy = 0;

, 2x
m Yy — yigx = ;
cosx

e) 2y(1++/y* = x)dy —/y* —xdx = 0.
a) xy' =4/y° —4x* +y;

6) ' = ycosx + Cosx;

B) 20 —4xy—y* =0, y() = 1;

) Xy =4/p" —4x’;

m V' — ycosx =y’ cosx;
e) 2x—y+1dx+(2y—-x—-1)dy =0.
&) Xy~ y+ g =0;
X
6) x(x* —2y)dx —(y+x*)dy = 0;

B) 2x)' —3y =—xp°, y(1) =0;

r) y'cosx+ ysinx =1;

1) Xy =y =4y’ -7

e) (1+ y*sin2x)dx —2ycos’ xdy = 0.

ca) (X +xy+ y))dx = X°dy;

6) xy' =2y = 2x*:

B) V' + 2xy = 2%y, ¥(0) =+/2;

r) xy —y =299 +x7;

D (x+D'+y*) =-y;

) 3y°(1+Inx)dy — 2x —x7'y)dx = 0.
a) (x+ y)dx —(x—y)dy = 0;

6) ¥ =2x(x" +y);



21.

22

23.

27.

B) XV +y= y2 Inx, y(I)=1;
r) v —4xy+4x’y =0;

n XY +xy+1=0;

2
e)( al +2)dx+mdy:0.

sin y cos2y—1
a) xyy' = x" +y°;
6) y'—Z = xsinx;
x

B) 2y’ +3ycosx = (cosx +1)y°, y(0)=1;
Xy -y gt =0;
X

n Xy =(x+1e’;

e) (2x +3x’y)dx + (x’ —=3y*)dy = 0.

.a) (3x* — y*)dy = 2xydx;

, 1 .
0) V' +ycosx = Esm2x;

) 4y +x°y =(8+x%))y", ¥(0)=1;

nxy=y +xsin1;

X
n X’y —x’y=-12;

e) (3x” +6xy°)dx + (6x°y +4y”)dy = 0.
a) ydx + (2\/5 —-x)dy =0;

6) y' = —yctgx + 2xcos x;

) xy' —y=x"y", (0)=0;
3

r) y' —4xy = —4x7;

y
n xpy = x’e* +y’;

e) (ycosx +tgx)dx + (sinx—In y)dy = 0.
B ' = x =[x =y

6) y'=-2xy+e";

B) ¥ +2xy = (1+x)ey*, y(0)=1;

n X’y =x"+y%

0 Y +y =2y

e) (4x+ y°x)dx + (siny —2yx )dy = 0.

6) y' — yctgx = 2xsin x;

B) 8x)' —12y = -5x%y°, y(1) =1;

Doy +y’ =23 +x))

n 20y +xp) = (x = De"y’;

e)
(yIny —y—2xp)dx +(xIny —x* +cos y)dy = 0.
24.2) y—xy' = x+ '

6) xy'+y = xsinx;

8) 200" +y) =xy°, ¥(0)=2;

rxy =y+ xcosz;
x

n) V' +2yctgx = y* cosx;
e) (y’e" + y)dx + (2ye" + x)dy = 0.

25.a) xy' = ylnlg
X

6) V' + ytgx = cos’ x;

B ¥ +xy = (x-De'y?, y(0)=1;

y
r xy =xe* +y;

0 2(xy' +y) =y’ Inx;
e) (¥’ =3xyM)dx+(y° =3x*y)dy = 0.

26.2) yy' = xlnl;
X

28.2) Xy + Y+ xctgZ =0,
X
6) x(x* —2y)dx — (y +x*)dy = 0;

B 2~ 3y = (2052 +12)*, y(1) = ——;

242
r) y(2x+ y)dx+x(2y+x)dy = 0;
0 XY =20y s
e) (x* +sin y)dx + (xcos y — y*)dy = 0.

1

29.2) xp' = —2x—2(xy —x)?;
6) V'(1-x*)+2xy=(1-x)%

B) V' +xy=(+x)ey’, p(0)=1
r) 2x+4y)dx+ (4x+2y)dy = 0;



n Y -4y =y B) ) +4x’y =40 + ey’ ¥(0) = 1;

e) (siny +x™")dy — (yx —cosx)dx = 0. N x—y-2y =0
30.a) yy' = 2(x +3y); 0 (2x—y*)y =2y;
6) V' + ysinx = xcosx; o) (y—l — tgx)dx — (xy_z N y3)a’y o

Jlomanass padora 5-6.

Haiitu obmmee perenue.

1.a) 8y =27y°; 5 y:xy,Jrly,z;
6) y=2xy' +Iny’; 9
m __ 3

B) ¥ =Xy +1gy'; n yT =98y
8.a) x = (Iny")* —3y"%;

"

r y'xIlnx ="

2.a) x(32 1) =2)"; 6) y =3xy' —2In)’;

6) y=x(y'=3)+e”; B y-w=yinys

1w m X
_ +y" =e.
B) J xy'+3y'2; ry y

9.2) y'* —4y = 0;
F) yl2 +2yy” — 0' a) y y

6) y=2x1 +e;
3.a) y=y7+y" —Iny’; )y Y
6) y =2xy' +siny’; B) y=()' -5x+2e;

F) m. 12= n3
B) y=xy' +4)"7%; Yoyt =y

10.a) x = e” +2Iny;

F) ym:ynz‘
1
4. a) y=1n(1+y,2); 6) y:xy,—gy’?’;
3,
6) y:Exy +te; B) y=-3x) +y7;

B) y=0' -Dx+("7 - " +y" =1
X" = 2y, 11.a) x = In(1+y"*)=5y";
5.a) x =cos)y +2(3)7; 0) y = xy'+y'cos);
6) v =0/ +9y"; 5 y=%xy'+(y'—y3);
B) y=x" =y
D"

6.2) ¥ () +) =1

' +y=y"
ctg2x+2y" =0. 122 x = arcigy’ _3)/2;

6) y=0"+2)x—y;

1

6) y = xyf+(1+yl)§; B) y — xy!_12y!3;
B) y:2xy1_(yr3_y12); I‘) xym+yn:x+1'
r) yngx = 2yr’. 13. a) yr — COS%;

7.0) y=(y' =De’; 1
0) y:(y'—l)x—2e3}"; 6) y=—xy'+4y'%;



14.

15.

16.

17.

18.

19.

20

21.

B y=x"-(2-))
r ¥y’ +36=0.

a) x =siny’ —y'%;

6) y =" = y";

B) y=x(y' +3)+e”;
n Xy +xy' =1.

a) x(1-)") = ¥

6) )
Y=Y

B) y=-'+3)+e’;
r) y" = xcosx.

a) y=y"+Iny,

6) y=xy'+y"Iny’;
B) y=x"+"

r) y" =Q21y"—1)ctgx.
a) "> +4x =0;

6) y=x(3'=3)+e™;

) i 1 12,

B = I 5
y=xy 16y

r) y'=e’.

a) x=e’ —2y';

6) y=xy"+y%e;

B) y=xy' + () +1)siny’;

F) yn3 +Xy” — Zyr
2

a) ) =1-y%
6) y = x(y' —4)-3¢™;

' 1 14
B) Y =Xy +§y ;

F) ym — 2yll.

’

L) x=e’ =2y

6) y =2xy' +sin y’;

1

B y—xy' =" -y")7;

F) 2ym_3y72 =0.

a) x =cosy +1Iny’;

22.

23.

24,

25.

26.

27.

28.

6) y=xy° +Iny’;

! 1 14
B)yzxy—gy ;

I‘) y” _ xym + ymS — O
a) x =siny' —1Iny’;
6) ¥ =xp"> +cosy’;

' 1 12
B) Y =Xy _Zy 5

) 2y"+7y" =0.

a) x = arctgy' — y'*;

6) y=x(y' +1)+ye’;
B) y=x+ (" =)
n ' +y7=1.

) ) =y -4

6) y=xy' —siny’

B) y=-x" +In)’;

"

4 1
Ny ==y
X
a) x =y —siny/;
6) y=x(y' ~1)+3¢”;
' 1 2
B) Yy =Xy +—V7,
6
DIV
a) x =cosy —y'%;
6) y=xy" +2ezy,;
B) y = xy +1tg)';
rn y'(2y'+x)=1.

a) y=y'(Iny" +1);
6) y=—xy'+y'Iny’;

! 1 12
B) Y =Xy _gy >

"

4 2
n Yy ==y"
X

a) y=y'y -y
6) y=xy'+y'Iny’



29.a) x=e

B y=x(y'-4)-y ";

r) y”V:yV)}N.

Yy ey

6) y=x e
y=xy+o )

B) y=x"+('-1)%

r y" =32y

Jlomanminss padora 7-8

30.a) x = -y

6) =y l+l 12,
y=xy 2)’ ;
B) y=—xy"7 +2Iny;

Ny -y=y">

Haiitu obriee peuienue audhepeHInanbHOro ypaBHEHHsT METOIOM HEOPEIEIEHHbBIX KO (UIIEHTOB.

ca) V' =6y +8y =x+1;
6) V" +2)" = 4e"(cosx +sinx);
B) 3"+ =e " cosSx.

) Y =Y +y=2x"+1;
6) y"—=3y"+2y =e"(1-2x);
B) V'+6) +13y =cosux.

.a) V' +8y=x-6;

6) ' —4y' +4y = —e>*(—cos6x + sin 6x);

B) y" — ' =2e" +cosx.
L) Y=Y +8y =x"+1;
6) V' +2y = -2e"(cosx +sinx);
B) '+ y =2cos7x—3sin7x.
a) Yy =3y =x-1
6) Y —2y"+y = (2x +5);
B) V' +2y +5y =—cosx.
@) Y =y =2y =x"—1;
6) "+ y =2cos7x+3sin7x;
B) ¥ —y=e" +sinx.
La) y'=2y'5y = x7;
6) y"+2y +5y = —sin2x;
B) ' —y=e" +cosx.
La) Y+ " =5x7
6) ' —4y'+8y = e"(5sinx —3cosx);
B) y"+4y =sin2x.
.a) Y" =8y =3x;

6) V' —4y"+4y =" (x—1);
B) ' =4y +8y = e"(2sinx — cosx).

10.2) y" —4y" =2x;

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

B) 3" +9y = —18sin3x —e’".
1.a) '+ =2y =x%;

6) Y +2)"+y = (18x +21);

B) " —4) =™ +sinx.
12.2) y"+2y" +10y = —x—1;

6) V' —4y' +4y = e sin3x;

B) " -9y =& +cosx.
13.a) Y +2y = 3x7;

6) Y +6) +13y = e cos4x;

B) " +2y" =3y =" (8x+16).
14.2) y"+y =2x;

6) y" +y = 2cos3x —3sin3x);

B) " +9y =—18sin3x — e’
15.2) y"=2y" = x;

6) y"+2y'+ 5y = —2sin x;

B) Y —25y" = e +sinx.

16.2) y"+2y"' =3y =3x+1;

6) V' —4y +8y =e"(4cosx —3sinx);

B) ¥+ y =2cos4x + 3sin4x.
17.2) y" —=2y' +10y = x* — 1;

6) y"'+y" =2y =e"(6x+5);



18.

19.

20.

21.

22.

23.

24.

B) y" —16y" = 48¢*" + 64(cos4x — sin 4x).

a) y"—y=-3x+11;

6) ' —4y' +4y = e sin5x;

B) " —36y" = e +sinx.

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

6) y"'=)y"=2y'=e " (6x—11);

B) V' —4y +8y =e"(2cosx —sinx).
a) y' =2y =3y =x—-x%;

6) V" +2y =10e"(cosx +sin x);

B) V" —25)" = 25(cos5x +sin5x) — 50e™".

a) Y'+2y' +15y =1—x;

6) y'+2y +5y =—-17sin2x;
B) " —49y' = e’* —sinx.

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

6) ' +6) +13y =e " cosx;
B) Y" — 64y = e +sinx.

a) Y"+27y=1-x;

6) y"+3y"+2y =e " (1-2x);
B) V" +49y =49cosTx+e’".
a) Y"+3y" =1+x;

6) ' —4y +8y =e"(3sinx + 5cosx);

Jlomamnass padora 9-10.

Haiitu obmiee perieHue cucteM ypaBHCHUH.

-321
-1-111.
0 01

112
0-11].
0-1-3

5-22
5-13
0 0-1

‘13 4
05 3
0-3-1

25.

26.

27.

28.

29.

30.

) Y —81) = e’ —cos9x.

a) ' =3y —4y=1-x;

6) V" +2y' = 6e*(cosx +sinx);

B) " + 64y = e* + 64cos8x.

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

6) V"' —4y"+3y =—e"4x;

B) " —64y" = —64e" +128cos8x.
a) Y +6) =2-x";

6) Y —4y' +4y = —e*" sin4x;

) Y +81y =&’ +81cos9x.

a) ' +4y"=2x-1;

6) V' +y =e*cos2x;

B) " —81y' = 81sin9x +162¢”".
a) y'+7y =2x—1,

6) V' —4y =e"cos2ux;

) »" —100)" =100cos10x + 20e'"".
a) y"'+4y" =x;

6) V" +9y = e cos3x;

B) " —y =sin2x+e".



10.

11.

12.

13.

14.

15.

16.

325
0 2-1].
012

-300
I 5 -3
2 3 -1

6 2 0
-22 0.
6-6 4

320
-2-10].
4 41

2 31
01-2].
021

2 00
1 -5 3|
-3-31

-220
-26 0.

6 -64

1 20
-2-30].

44 -1

4 41
0 3-2].
023
-20 0
2 5 4.
-3-11
6 30

-30 0].
9-93

420
20 0]
4 42




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

512
05-2].
025

2 0 0
-3-5-4

-100
113
-2-37

6 40
-4-2 0.
12-12 2



9 -4 0

2.4 1 0
-8 -85
210

30.|-46 0
-6 3 4

5 ccemecTp

Jlomanass pa6ora 1.«DyHKINH KOMIUIEKCHOTO EPEMEHHOTO0»

1. Yka3aTh Ha KOMIUIEKCHOH IUTOCKOCTH MHOXECTBA TOYEK, YIOBJICTBOPSIOMINX YKa3aHHBIM
+1 ) ] z—2i
cootHomenusam:1) Im =0;2) |z—i|+z+i]<4; 3)Re - =03 4) |z-5|-|z+5|<6.
z—1 z+2i
2. Jlnst cnenyromux GpyHKImii HaifTH neifcTBuTenbHYI0 U MEUMYTO acTu:a) f(2) =iz + 2z g ; 0)

f(z)= :8) f(z) =Re(z> +i)+ilm(z*> —i).

z+1i
i—

3. Haiit 00pa3ssl yKka3aHHBEIX TOYEK IIPHU 33JaHHBIX OTOOPAXEHHAX:A) Z, = I+i,w=z >4 ; 0)
i Imz ) z
Zy=1-—, w= iB) Zp =321, w=—.
2 z z
4. Borancnuth 3HaueHus (GYyHKIMA B YKa3aHHBIX Toukax:a)cos(l + 7); 0)ctg(mi).
5. Pemmnts ypaBHeHus:a) e =cosmx (x € R); 0)In(z-i)) = 0.
. z°—4iz-3 . COoS z
6. BeraucnuTs cienyromue npeaeisl:a) llm+; 6) lim —;
zi z—1 z—>0 Ch(lZ)
siniz

im——
Zich(z) +ish(z)
7. B) ¢

Nomammnsisi padora 2 «JIuddepenuposanne (pyHKIMN KOMILIEKCHOTO IEPEMEHHOT0»
1. IIpoBepuTs BhINONHEHHE yenoBus nuddepentmpyemoctn dynkunn f(z) =z + 2.
2. [TpoBepuTh CyIECTBOBAHHE HPOU3BOIHOM f'(2) IS (GyHKIMK

x+1 _; y
()c+l)2 +y2 (x+1)2 +y2

f(2)=

B TOuke Z, =141 u, ecnu oHa cymectByer, Bbraucauts f'(z) B

JTOMU TOUKE.
2
3. I[poseputs ananutuunocts pynkuu f(z) =z -Rez.
4. BOCCTaHOBUTh aHAIMTHYECKYI0 (QYHKUMM B OKPECTHOCTH TOUKH Z, = X, +I),mo e

M3BECTHOM JICHCTBUTENLHOM 1(X,)) UM MHUMOIA v(x,y) yacTy U 3Hauenmio f (z 0)

X :
5 u(xy) = fO)=1+i;
X4y
e —1
6. v(x,y)=———siny =2shx-siny; f(0)=2.
e

Jomamnss padora 3 «MHTerprpoBanue (QyHKINH KOMILICKCHOTO TIEPEMEHHOTO»



Brraucnouts CJIIEAYIOIINUE NHTErpaJIbl:

2
1) I e‘z‘ -Rezdz, L - npsAMasi, COeIUHSIIOMmas Touku z;=0, z;=1+i.

—1-i
j(zz +1)dz
2) 1+i

T .
3)ICOS zdz, rael — OTPe30K, COeTMHSIOMIHH TOUKH z, = E, z,=mw+1.
L

" J In(z +1)

" dz no nyre oxpyxHOCTH |Z| =1,Imz>0,Rez>0.
z+

1

Jdomamnss padora 4 C noMoIbo HHTerpasibHOM Gopmbl Koy BEIYHCIHUTE CIEYIOIINe HHTErPaIbl:

iz
Sll’lf dZ
0| = id | gty [ [
g1 2 +2z 2 2 +2z-3 e '€Z+2 B (z7+9)(z+9)
1. BBIUKCIUTE eIy IOIIUEe HHTETPAIBL:
l
zshz che'™
1 '[ -2) j - 3) j iz I —d
=2 (Z - ‘Z 3‘ 6 (Z 2) (Z + 4) ‘272‘=3 Z - 4Z ‘Z 2‘ 1 (Z + 4)
Jomamnss padora S «Psabl B KOMIUIEKCHOH MITOCKOCTH»
0 . © s © ir/n
COS1in n-Simin COSll’l
1. HccnenoBath Ha CXOAMMOCTD PSIbL: 1) z X ;2) Z 3 ;3) z n2 )Z ;5) Z
n=1 n=l1 n=1
\/— chzz
A+)" — shi Inn c
6>Z ) 8)2 D Vo 2y
12" .cosin 4T sinin ~'s i toim

o0

0 0 n
2. Haiitu panuycsl CXOAMMOCTH CIIEAYIONIMX CTETIEHHBIX PSIoB: 1) Zemzn ;2) Z imingn Z( )
n=1

n=1

i(ij S)Zch—z 6)2 )ii”z"; S)gsin%'Z"; 9)%605"%-2’1; 10)

n=1 n=1 el”l n=0

MS

11)2(71 +i)z"; 12)2cosm z"

n= S '1(1+ 7’1) n=0

3. Hcnonb3ys TOTOBBIE Pa3IOKEHUs], PA3I0KUTh GYHKIMHU B psixt Teiyiopa 1 HAlTH pagiychl CXOIUMOCTH PSIJIOB:

1) sin(2z +1) no crenensm z +1.
2) e” mo crenensm 2z —1 .
z—1
3) — IO CTCIICHsMZ.
z"+4z-5
2 iz
4) COS” — IO CTENEHSM Z.
5) In(2 — z) no crenensimz.

Jomamnss padora 6 Psan Jlopana



V cnepyromux (yHKIMiT HaTH HynmM M onpenenuTh ux nopsaku: a) f(z) = z° sinz; 6) f(z)=

f(z)=(z+ m)shz .

z

1
Haiitin 0coGble TOUKH ¥ ONPENETUTb UX XapaKTep y CAeAYIWKX QyHKIMiA: a) COS —; 6) —

sin .
z+1
l+cosz z°—3z+2
Omnpenennthb XapakTep yKasaHHbIX 0COOBIX TOYCK: 8) —————, Z( = T ;0)—F—————, Z; =
Z—7 z"=2z+1
In(1+2°
Ind+2z7)  _y.
2 » 40
z
Jdomannss padora 7. «Beraetsr GyHKIMNY
. 2
zZ41 z7 +1
f(z)= f@)=—— f(Z)—
Haiitu BBIYeTH criemyrommx QyHKOHN: a) Z-1;p) z" -1 ; B sin z

Z+1

S ==

dz, L: |z] =R>a.

Brruuciante HHTETpaJl I
z—da

Beruncnurs I/IHTel“paJ'IJ.—dZ , Lz zb.
1 (z—a)(z-D)
dz .
Brruncnuts uHTETpan J-— , L — OKpYXHOCTB , B KOTOPOM COIEPIKATCS TIOJIOCEHL.
1z2°—2z+2
z
Beraucnuts HHTeraﬂJ—dZ , Lozl =2.

T (z-i)(z-3)
dx

Brruuciaute onpez[eneHHLm HUHTETpal

Kpurepuu onenku
1, 2 cemectp:

2 panna .- [IpakTnyeckoe 3a/laHye BBITOJIHEHO BEPHO, OTCYTCTBYIOT OLIMOKH Pa3IMYHBIX THUIIOB.

2
sh”z

——————:B)
z 2242z + 73

; B)

1 6amaa.- XOH peUICHMs BEPCH, NOJYYCH HeBepHLIfI OTBET 13-3a BRIUUCIUTCILHOM OHII/I6KI/I, HO IIpU 3TOM UMECTCS

BEpHas NOCJICA0BATCIbHOCTh BCCX MIAIrOB PCHICHUSA

0 6an10B- X0 pereHus He BEpeH, OTYYCH HEBEPHBIH OTBET

3.4,5 cemectp



5 6anaoB.-I[IpakTdeckoe 3aJaHAe BHIITOTHEHO BEPHO, OTCYTCTBYIOT OIIMOKH Pa3IMIHBIX THIIOB.

4 6annoB.- X0/ pelieHns BepeH, MoJyYeH HEeBEPHBIN OTBET U3-3a BHIYUCIUTENLHOM OMIMOKH, HO TIPH 3TOM
UMeeTcsl BepHas IMOCIe0BaTeIFHOCTh BCEX IIaroB PEeIICHHS

36asuta.- X0/ pelIeHUs BEPCH, MOTY4YeH HEBEPHBIN OTBET U3-3a BBIYUCIMTEIBHOM OMTHOKH, HO TIPH 3TOM UMECIOTCS
HETOYHOCTHU B TIOCTIEOBATEIHHOCTH BCEX IIArOB PEIICHHUS

2 6anga.- X0 peleHust BEpeH, peleHre He JOBEIEHO 10 KOHLA

1 6anna.- XoJ penieHUs] HE BEPHBIN, pELLIEHUE HE JOBEIEHO 10 KOHLA

0 6a/u10B- XO/1 peIIeHUs He BEPEH, TIOIy4IeH HEBEPHBIH OTBET
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