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IMacnopT (poHIa OLIEHOYHBIX CPEICTB

no AucuunanHe MartemaTuka

Kon TpeboBanus K
Kontponupyemsie KOHTPOJINPYEMOU OBHIO CBOCHUS Hamvenonasie
No TpoJIUpy poJInpy yp y OIIEHOYHOTO
pasnensl (TeMbl) KOMIIETEHIIMM  (WJIA | KOMIETEHIIUU
cpeacTna
€€ YacTH)

1 OIIK-1 CrocoOeH | 3HaTh OCHOBEI Jlomamaee
IPHMEHSATh MaTeMaTHYECKOTO 3a/laHne
ecTeCTBeHHOHAyuHble | AH/M33, JUHEHHOH | PT'P

anreOpsl U [IpakTuueckue
U OOIIEHHKEHEPHBIC
re€OMETPUH 3aHATHUS
3HAHMS, METO/bI TecTupoBanye,
DeMeHTDbI JuHeliHoi | MATCMATHHICCKOTO VMeThb pemarhb DK3amMeH
ajnredpbl aHajusa U | cTaHgapTHBIE

2 MOJIETTUPOBAHUS, npodeccuoHanbHbie | JloManiHee

TEopeTHueckoro  u | 3aAadnu 3aJaHue
_ | DKCIIEpUMEHTAIILHOTO TPUMCHCHICM PIP
DJieMeHTbI BEKTOPHOI METO/IOB [TpakTHueckue
HCCIIEA0BAHUS B
anredpbl . | MaTeMaTH4eCcKOro 3aHATHUS
MPOQECCHOHANBHON | oo s rumeiinoit TectupoBaHue,
ACATCIIBHOCTH anreOpsl U OK3amMeH
r€OMETPUH
3 Jomaminee
Bnaneer HaBblkaMu | 3agaHue
TEOPETUYECKOTO U PI'P
AHaJIMTHYECKASA
SKCIEPUMEHTANIBHOTO | [IpakTHueckue
reoMeTpus Ha
HcCIe0BaHuUs 3aHATHSA
IUIOCKOCTH
00BEKTOB TectupoBanue,
npodeccruoHanbHOM | DK3amMeH
JESITEIBHOCTH C
1. IIpUMCHECHHUEM Jlomamaee
METOJI0B 3aJjaHue
A MaTeMaTH4eCKOTrO PTP
HaJIUTHYIECKast aHam3a, JTHHSHHOMN [MpakTHyeckme
reoMeTpus B anre6psI 1 BAHSTHS
NPOCTPAHCTBE
pocTp T€OMETPHUH TectupoBanue,
DK3aMeH
2. Homaminee
3a/1aHNe
PTP
[IpakTnueckue
BBenenue B anaiamn3
3aHATHUS
Tectupoanue,
DK3aMeH
3. Homaminee
3a/1aHNe
PTP
IIpakTnueckue
KoMiuiekcHbIe yucaa
3aHATHUS
Tectuposanue,

DK3aMeH




Jomarnee
3a/laHne

PTP
[IpakTnueckue
3aHATHUS
Tectupoanue,
DK3aMeH

Jomarnee
3a1aHuE

PTP
[IpakTnueckue
3aHATUA
DK3aMeH

Jomarninee
3a/1aHNe

PI'P
[IpakTueckue
3aHATHS
DK3aMeH

Jomarnee
3a1aHuE

PTP
[IpakTnueckue
3aHATUA
DK3aMeH

Jomarninee
3a/1aHNe
[IpakTnueckue
3aHATUA

Jomarninee
3a/1aHNe
[IpakTnueckue
3aHATUA

HeonpenesieHHbIH
HHTErpaj

5.
OnpenesieHHbIH
HHTErpaji

6.
DOYHKIUHA HECKOJIBKHUX
nepeMeHHbIX

7.
JIBoiiHbIE M TPOMHbIE
HHTErpaJibl

8.
YucaosBble psiabl

9.
CreneHHbe psibl

10.

JAudpdepennmnanbHbie
YPaBHEHHA

Jomarninee
3a7laHue
[IpakTrueckue
3aHATHS
DK3aMeH




MuHuCTepCTBO HayKH U BhIciiero oopasosanus Poccuiickoit denepanuu
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBII ®EJEPAJIbHBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit unctutyt ($punuan) PI'AOY BO «CBOY» B r. Hepronrpu

Kadenpa maremaTiku u nuHGOpMATUKA

IIporpamma 3x3amMeHa

DK3aMeH M0 AWCHUIUIMHE TPOBOAHWTCS B (opme coOecemoBaHUs MO SK3aMEHAIIMOHHBIM OWJIETaM.
DK3aMeHaIMOHHBIN OMJIET BKIIIOYAET OJJUHTEOPETEUECKUN BOMPOC U JIBA MPAKTUYECKUX 3aJaHUS.
Bomnpocsl k 3xk3aMeny:

Bonpocbl K 3K3ameHy:

1 cemecTtp

1. Marpunsl. Bugasl matpun.Onepanuu Hag Matpuiiamu. CBOMCTBA MaTpHIL.

2. Ompepenurenu BTOPOTO U TPEThErO0 MOPSAJIKOB, €ro BbluucieHue. CBoICTBa ompeaenuTesnci.
Brruncnenue onpenenanTenns n-oro Nopsaka.

3. OOparnas Matpula, €e BUJ U CBONCTBA.

4.  Cucrembl JIUHEHHBIX YpaBHEHU. OCHOBHBIE TTOHATHS.

5. PaHr matpuiisl, COBMECTHOCTH cUCTEM ypaBHeHUI. Teopema o panre u Kponekepa-Kanenu.

6.  Cucrembl JMHEUHBIX OJTHOPOJHBIX YpaBHEHHN. DyHIaMEeHTaIbHAS CUCTEMA PEIICHUN OJTHOPOIHOU
CUCTEMBI JINHEWHBIX YPAaBHCHUM.

7. OTbICKaHUE PEIICHU TUHEWHON CUCTEMBI C TIOMOIIBI0 00pAaTHON MaTPHIIBI.

8.  IIpaBmio Kpamepa, kak cieCTBUE MATPUYHOIO PELLIECHUS.

9. Meron lNaycca.

10. NonApHble KOOPAMHATLI.3aBUCUMOCTU MeXAY NPAMOYIONbHbIMU U MOAAPHLIMU KOOPAUHATaAMM.
11. JIunelinple onepanuy HaJl BEKTOPAMH, HEIMHEWHBIE ONIEPALN HAJABEKTOPAMHU.

12. KaHOHMYecKoe U napameTpuyeckoe ypaBHEHME NPAMOIA.

13. YpaBHeHUe Npsimoin B oTpe3Kax. HenosiHbie ypaBHEHUA NPAMON.

14. YpaBHeHWe Npsamoin Npoxoasnluen Yepes gse TO4YKU. HopmanbHoe ypaBHEHME NPAMOIA.

15. YpaBHeHWe NpamOoK € yrnoBbiM KO3OPULMEHTOM.

16. Yron mexay ABymA NpambIMU. YCNOBUE NapannenbHOCTU U NepneHAnKYAapHOCTU NPAMbIX.
17. . B3anmHoe pacnosioxeHune Tpex NpamblX.

18. PaccTtoAHMeE OT TOYKKM 40 NPAMOWA.

19. Obuiee ypaBHEHME NIOCKOCTH.

20. YpaBHeHMe NA0CKOCTUN B OTpe3Kax.

21. YpaBHeHMe NJOCKOCTU NPOXOAALLEN YEPES TPU TOUKW.

22. HopmanbHoe ypaBHeHMe MJI0CKOCTU. PaccToaHWe OT TOUKM A0 NAOCKOCTM.

23. Yron mexay NAocKoCcTAMU. BsaumHoe pacnonoxeHne AByX NAOCKOCTEN.

24. B3aMMHOE pacnosioKeHne NPsSIMOM U NAOCKOCTMY.

25. Kpusble BToporo nopsagkKa. BoiBog KAaHOHNUYECKM YpaBHEHUN.

26. MosepxHOCTM BpaLeHMA. NoBEPXHOCTU BPALLEHUA BTOPOro NopAaKa.

27. KnaccnduKauma noBepxHOCTEN BTOPOro nopsaaKa.

28. BbluMcneHue npenenos YNCNOBbIX NOCAeL0BaTe/IbHOCTEN

29. BbluncneHue npeaenos pyHKUMN. PackpbiTMe pasIMyHbIX TUMOB Heonpeae/ieHHOCTEN

30. UccnepoBaHme GYHKUUI Ha HENPEPbIBHOCTb. HaxoxKaeHue Touvek pa3pbiBa M UX TUMNOB

31. BbluMCNeHMe NPOM3BOAHOM COXKHOM dyHKUMK. HaxoxkaeHue anddepeHumnana GyHKLNK
32. AnddepeHumpoBaHme GyYHKUMM 3a4aHHOM B NapamMeTpUUYecKom BUAe M HEABHOW GYHKUUMK
33. BbluncneHme NponsBoaHbIX U auddepeHLnanoB BbICLUMX NOPALAKOB

34. PasnoxeHue ¢oyHKUMK no Tenopy. MpumeHeHue npasuna Jlonutans K npegenam.

35. UccnepoBaHue GyHKLMIA C MOMOLLbIO MPOU3BOAHbIX U 3CKU3HOE NOCTPOeHMe rpadmKoB

36. MepBbIit 3amevaTenbHbI Npeaen. Cheactsums.

37. Bropow 3amevaTtencHblit npeaen. Cneacrema.



38. CpaBHeHWe beckoHeYHO masbix. Mpumepbl.

39. CBoWCTBa 3KBMBAJIEHTHbIX HECKOHEYHO MablX.

40. ®U3NYECKMI N TEOMETPUYECKUIA CMbICA MPOU3BOAHON. YpaBHEHWE KacaTe/IbHOM U HOPMa/IM K KPUBOIA.

41. OnpegeneHne auddepeHunpyemoctT ¢yHKUMM B Touyke. Teopembl O cBA3M AnddepeHUnpyemoctTu wu
CyLWEeCcTBOBaHNUM KOHEYHOM NPOM3BOAHOMN, AnddepeHUMPYEMOCTM U HEMPEPLIBHOCTY.

42. ®opmynbl NPOM3BOAHbIX MPOUN3BEAEHUA U HAaCTHOTO GYHKLUMIA.

43. Teopembl 0 NPOU3BOAHbIX 0BPATHOM U CNOKHON PYHKUMIA.

44. OnpepgeneHune anddepeHLmana, ero reomeTpuyecknin cmbica. Teopema o6 akBmMBaneHTHocTn auddepeHumana
N npupalLeHna GyHKUUK, ee NPUMEHEHMUE K NPUBANMKEHHDBIM BbIYMMCNEHUAM.

45. OnpegeneHune NpPonsBoaHbIX U aAnddepeHUManos BbiclMx nopsaakos. Mpumepbl. Popmyna JleinbHuua.

46. MNMpon3BoaHble BbICLUMX MOPALAKOB OT GYHKLUWUI, 33aHHbIX NAapameTpUIecKu.

47. Mpasunno Jlonutana

48. HeobxoamMmoe ycnoBue CyLLecTBOBaHMA IKCTpeMyMa. JoCTaTOUYHbIe MPU3HAKM SKCTPEMYMA.

49. OnpeaeneHune BbINYKAON U BOrHYTOM GYHKLMU. JOCTaTOUHbIA NPU3HAK BbIMYKAOCTU U BOTHYTOCTM.

50. OnpeaeneHve ToukM nepernba. HeobxoauMbIM NpU3HaK ToukM nepernba. JOCTaTouYHble NPU3HAKKU TOYKU
nepernba.

51. OnpegeneHne BEPTUKA/IbHOW, TFOPU3OHTA/IbHOM WM HAKAOHHOM acumnToT rpaduKka oyHKumu. [pasuio
BbIYMCNEHUA HAKNOHHOW aCUMMTOTbI.

2 cemecTp

MNepBoobpasHas ¢yHKUMA. HeonpeaenEHHbINM MHTErPaa U ero CBOMCTBA.
OCHOBHble MeTOAbl MHTETPUPOBAHUA.

PasnoxeHne paunoHanbHbIx gpobeit Ha npocTenLwme.

NHTerpmpoBaHue npoctenwmnx gpoben.

NHTerpMpoBaHune nppaumoHanbHbix GyHKLAN.

6. WHTerpupoBaHMe TPUTOHOMETPUYECKUX QYHKUUNA.

7.3ap3a4u, NpMBOAALLME K NOHATUIO onpeaenéHHoro nHterpana. OnpeaeneHue.
8. MeToabl peweHna onpeaenéHHOro MHTerpana.

9. CBoWCTBa onpeseneHHOro uHTerpana

10. HecobcTBEHHblE UHTErpansbi.

11. F'eomeTpuryeCKMe NPUNOKEHUA ONpeseseHHOro UHTerpana.

12. dusnyeckue NpuaoKeHUA onpeaeneHHOro uHTerpana.

13. 3apaya, NpmMBOAALLLAA K NOHATUIO onpeaenéHHoro nHterpana. Onpegenexue.
14. OcHOBHbIe NOHATUA PYHKLUM HECKOJIbKUX NEPEMEHHbIX.

15. AnddepeHumpoBaHme GYHKUMIN HECKONbKMX NEpEMEHHbIX 3343aHHbIX ABHO.
16. NonHblh gnddepeHLMan n ero NpUMeHeHUe K NPUBANKEHHBIM BbIYUCNEHUAM.
17. AnddepeHumnpoBaHmE CNOXKHOM U HeABHOMN GyHKUMK. MonHaA nponsBoaHas.
18. MpownsBoaHbIe BbICLIMX NOPAAKOB. IKCTPEMYM YHKLUMUN.

19. Hanbonbliee M HaMMeHbLlee 3HaYeHne GYHKLUMU. YCAOBHbIN SKCTPEMYM.

20. KacatenbHasa NJ10CKOCTb U HOPMab K MOBEPXHOCTY.

e wWwN e

3 Cemectp

1. Heobxoaumblii NPU3HAK CXOAMMOCTM YUCIOBOTO psAaa.
2. MpusHak Janambepa.

3. PaauKanbHbIii npu3Hak Koww.

4. WHTerpanbHbI npmsHak Kowwu.

5. 3HaKouyepeayrolmecs 1 3HaKonepemMeHHble pAabl.

6. TMpusHak JleinbHuua.

7. ABCONOTHaA U YCNOBHAA CXOAMMOCTM YNCNOBbIX PALOB.
8. CsolicTBa abCONOTHO CXOAALLMXCA PALOB.

9. dyHKUMOHaNbHbIE pAAbI.

10. CxogmMmocCTb cTeneHHbIX pagos. Teopema H. Abens.
11. UHTepBan 1 paanyc cxoagumMocTu CTeNEHHOro pAaa.
12. CBolicTBa CTENEHHbIX PAAOB.

13. PasnoxeHune GyHKLUMI B CTENEHHbIE PAAbI.



14. Paabl Teiinopa u MaknopeHa.

15. PasnoxeHne HEKOTOPbIX 3n1emMeHTapHbIX YHKUNI B pag Teinopa (MaknopeHa).
16. MpubanKeHHOE BblYMCAEHNE 3HAYEHWUI DYHKUMMN.

17. NpubnunkeHHOe BblMCAEHWNE ONpeseneHHbIX MHTerpasos.

4 Cemectp

YpaBHeHMA ¢ pasgenaowmmnca nepeMmeHHbIMU.
OpgHopogaHble guddepeHumanbHble ypaBHEHNA
YpasHeHune bepHynnu.
YpaBHeHWe B NONHbIX AnddepeHumanax.
YpasHeHua JlarpaHxa n Knepo.
OnddepeHumanbHble ypaBHEHUA BbICLLMX NOPALKOB, A0OMYCKatoWMe NOHUMKEHUE NopAaKa
JlnHeliHble ogHopoaHble Y BTOPOro nopsiaKa.
NHTerpmpoBaHume [1Y BTOporo nopsagKa c NOCTOAHHbIMM KoaddunumeHTamu.
NHTerpuposaHume JIOAY n-ro nopsgKa c NOCTOAHHbIMM KoadduumMeHTamu.
. JInHeMHble HeogHOpoAHble auddepeHLUnanbHble ypaBHEHUS.
. CTpyKTypa obuwero peweHus JIHAY BToporo nopaaka .
. MeTtopa BapuaLmn Npom3BOAbHbLIX MOCTOAHHbIX.
. MHTerpuposanue JIHAY BTOpOro nopAgKa € NOCTOAHHBIMW KO3pPULMEHTaMM M NPaBON 4YacCTbio
cneumanbHOro BuAaa.
14. NnuterpuposaHmne NHAY n-ro nopsagka (n > 2) ¢ NOCTOAHHbIMU KO3PPULMEHTAMM M NPABOM YaCTbio
cneumanbHOro BuAaa.
15. Cucrtembl anddepeHUManbHbIX YpaBHEHWNA.
16. Cuctembl NMHENHBbIX 1Y € NOCTOAHHbIMU KO3ddUUMEHTaMM.
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TunoBoe NMpaKTUIECCKOC 3alaHue

1. Haiftu npoussoanyio y = tg32x - arcsinx®.
2. Haiitn miomans Ttpeyronbuuka ABC, ecnu panbl ero Bepimnbsl A(3;1; —8), B(—5;4;9),
c(6; —1;4).
o . COsSXx
3. Haittu }CILI% W

4, Jansl koopauHathl BepmiuH TpeyroipHuka A(—2;—1),B(7;3),C(4;—3). Haiitu yrom mpu
BepuiMHe A, ypaBHEHHS BBICOTBI M MEIHAHbI, IPOBEIEHHBIE M3 BEPIIMHBL B.

25\ 6—4x?
5. Haiim lim (522
x—o00 \X“+1
6. [IpuBeCTH K IPOCTEHIIEMY BUy ypaBHEHHE JIMHMU BTOPOro nopsaaka 3y + 5x + 6y + 13 = 0.
7. HccnenoBaTh Ha HEMpepbIBHOCTh. CaenaTh YepTex:

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

8. Hammcate kaHOHMYECKOE YpaBHEHHE HJUIHIICA, €CIIH U3BECTHO, YTO PACCTOSHUE MEXIY (HOKycaMu
2 2

paBHO 6,a a+ b =9.

9. OnpenenuTs 96THOCTh M HEYETHOCTD QYHKIMH Yy = x3tgx?.

S5x+3y—-z=10

10.  PemmTs cucreMy ypaBHEHHMI ¢ MOMOIIBIO 0OpaTHOM MaTpuisl {4x + 2y + 2z = 16,
—2x+y+z=0

6X
11. Haiitn lim5(3x + 16)x+s.
xX——
12. Hamucars KaHOHWYECKOE ypaBHEHWE TUIEPOONIBI, €CIM W3BECTHO, YTO PACCTOSHUE MEKIY
¢doxycamu 2¢ = 20, a ypaBHEHHE aCUMNTOT Yy = + %x.

2 4 -5
13.  [ama matpuna A=[ -6 —3 4 u marpuna-crpoka B=(1 —3 —8). TpaHncroHHpoBaTh
4 =2 5

Matpuily B u nHaiitu npoussenenue C = ABT.



14.  Haiitu o6macts onpenenenus pynkuun y = Vx2 — 8x + 15
15. Haitu lim (8x — 1)(In(2x — 1) — In2x).
X—00

16.  Haiitu yron Mexy miockocTamMu x +y — 1 = 0 u 2x — y + v/3z+1=0.

17.  Haiitu npousBoanyto pyukimu y = +/ (x — 3)7 + >

7x2-5x—8’

18.  Haiirn lim 2224t

x—>1 x°—x*+3x-3
19.  Mansr Bextopsl d;(2; 3;4), d»(—5; 3; 4). Haiitu npg, G,, ecnu §; = —6d; — dy, G, = 4d; — d;.
20. HaiiTu HauGosblliee M HaMMEHbIIeE 3Ha4YeHWE (yHKIMM Ha oTpeske y = In(x? — 2x +
2),[0; 3].
21. [T10cKOCTh MPOXOIUT Yepe3 Touky P(2; —2; —4) U oTceKaeT OTpe3KH Ha ocH abecuuce a = —3
, Ha ocH armmmkar ¢ = 2. COCTaBUTh ypaBHEHUE TIOCKOCTH.
22. VpaBHEHHE JMHUM BTOPOTo Topsaka x% — y2 — 4x + 2y + 7 = 0 NpUBECTH K IIPOCTEHIIEMY

Buy. Crenars 4epTéx.
23.  Jlausi Touku A(4,—2,3),B(4,—2,1),€(1,0,1),D(0,1,0).Boranciurs 066éM mupamust ABCD.
4arccos3x

(x4+2)5

.  (x+2)(x=7)*
25.  Haiitu npousBoaHy0 QyHKIUH Y = =

24.  Haiitu mpou3BoaHYI0 QyHKIMU Y =

26.  Haiitu TOUKy nepecedeHns IByX MpsambIxX 3x — 4y — 29 = 0, 2x+5y=19=0.
27.  HanucaTh KAHOHMYECKOE YPABHEHHME DIUIMIICA, IPOXOSIIEro Yepe3 Touku M (2,0), M,(1,2).

o . V12—x-3
28.  Haiitu npenen }Clirgl) N

29.  Kakyio NOBEpXHOCTb OnpeenseT ypapHenue 9y? — 16z2 + 64z — 18y — 199 = 0?

30. Onpemenuts yroa MeXay mpsAMbIMH: Y = 2X — 3,y = %x + 1.
x—2y+3z—4=0
3x+2y—57—4=0

o x2 y2
32.  Onpenenuts, pecekaer ju npsmas 2x —y — 3 = 0 gaHHbIN 2JUIAIC =TS = 1, xacaercs ero

31. TlpuBecTH K KAHOHMYECKOMY BUJy YPABHEHHUE TIPIMON: {

WIN OPOXOIUT BHE €rO.
33.  Jans Touku A(1,0,—3), B(8,1,0), C(—1,0,1). Haiitu Mmomyns BekTOpa P =A4B — 5BC.
1

34.  TIposeputh, HenpepbiBHa Ju QyHKIUS Y = 10%-6 .V CTaHOBUTHL BUJ] Pa3phIBa.

X1 —5x; +3x3 =—1
35.  Haiitu pemenue cucteMsl ¢ momomnio popmya Kpamepa: { 2x1 +4x, +x3=6
—3x1 + 3x, — 7x3 = —13
36.  Haiitu npomsBoxnyio Gpyrkuan y = Vx2inx.
37.  SlBnsercs MU HOPMAJBHBIM CJIEAYIOIIEE YPABHEHHE MIIOCKOCTH éx - 2 y — %Z —-1=0.
X, +7xy —2x3 =3
38.  Haiitu pemenne cucreMsl MeTonom ['aycca { 3%, +5x, +x3=5
—2x1 + 5%, —5x3 = —4
39. [Tponuddepenunponarsb byHKIHIO, UCTIOJIB3YS MPAaBUIIO JorapupMUIEcKoro
mudQepeHIpOBaHUS Y = \/ x sinxv/1 — eX.
40.  Haittn Bee 3navenns kopasa v —1 — iv/3.
41.  Haiiti npou3BOAHYIO IIEPBOTO MOPsIKA OT GpyHKIMKU Yy = (Sin x) 0S¥,

42.  Haiitu npon3BOIHYIO N-TO MOPsAAKa OT QYHKLIUH Y = cOS2x.
x = a(t —sint)
y=a(l—cost)

43.  Haiitu y, u y;,, €Clu {
44, BpMHCIUTDH (\/§ - i)g.

45. 3anucaTh B TPUTOHOMETPHYECKOM U MOKa3aTeIbHOM opMax uuciio z = 2v3 — i
vy 3
46. Haiitu acumntorsl GpyHKmmn y = Vx3 — 6x2.

47.  Haliti Iponu3BOIHBIE IEPBOTO ¥ BTOPOTO MOPAAKA X + arctgy = y.



48.  TIpoBecTH MOIHOE HCCIIENOBAHKE PYHKIMHI M IOCTPOUTH €& rpaduk y = In(x? — 4).
49.  Haiitu Bce 3Ha4yenus kopas v 1 + 3i.
50.  Haiitu nuddepentman Gynxiun y = VxZinx.

Kputepun onenkm:

Komnerenmuu

XapakTepucTHKA 0TBeTa HA TeOpeTHYeCKHil Bonpoc /
BBINOJIHEHHUS IPAKTHYECKOI0 3aJaHUs

KoauuecTBo
HaOpaHHBIX
0aJ1J1I0B

OIIK-1

JlaH TOJIHBIN, pa3BEPHYTHIN OTBET HA IIOCTABIEHHBIN BOIIPOC,
IIOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUN IO JUCLUILINHE,
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B
OTBETE IIPOCIIEIKUBAETCS YETKasi CTPYKTypa, JJIOTH4ecKas
IIOCJIEI0BATEIbHOCTD, OTPaXKarolasi CyIIHOCTb PACKPhIBAEMBIX
MOHATUHN. 3HAHHE 110 TIPEAMETY JEMOHCTpUPYETCs Ha hoHE
MIOHMMAHHUS €r0 B CUCTEME JAaHHOW HAyKU ¥ MEKIUCIUILIMHAPHBIX
cBsizell. [IpuBeieHB! J0KA3aTENIbCTBA TEOPEM U BBIBOBI (POPMYII.

10 ©.

JlaH TOJIHBIM, pa3BEPHYTHIM OTBET HA IIOCTABIEHHBIN BOIIPOC,
IIOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUN IO JUCLUILINHE,
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B
OTBETE IIPOCIIEIKUBAETCS YETKasi CTPYKTypa, JIOTH4ecKas
IIOCJIE0BATEIBHOCTD, OTPAKAIOIIAS CYIIHOCTb PACKPBIBAEMBIX
MIOHSTHH, TEOpUI. 3HAHUE 10 IPEAMETY AEMOHCTPUPYETCS Ha
(oHE TOHUMAHUS €T0 B CUCTEME JIaHHOW HAYKH U
MEXIUCIUIUITMHAPHBIX CBsI3el. MOryT ObITh JOIyIIEHbl HETOUYEThI
B JIOKa3aTeNbCTBE (POPMYIT U TEOPEM, HCIIPABIEHHBIE CTYAECHTOM
CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

96.

JlaH TOJIHBIN, pa3BEPHYTHIM OTBET HA IIOCTABIEHHBIN BOIIPOC,
IIOKa3aHO YMEHUE BBIJEIUTD CYIIECTBEHHBIE U HECYILIECTBEHHBIE
MIPU3HAKU, TPUYUHHO-CIIEICTBEHHBIE CBSA3H. OTBET YETKO
CTPYKTYPHUPOBaH, JJIoTH4eH. MoKeT ObITh JOIMyIIEeHa OJlHa
HETOYHOCTHU WJIM HE3HAYUTENIbHAs OIMOKa IPU JOKa3aTeIbCTBE
(bopMys U TEOpPEM HCTIPaBIEHHBIE CTYAEHTOM C IOMOIIBIO
IPENnoaaBaTelIs.

8 .

J1aH MOnHBIN, pa3BEPHYTHIA OTBET HAa IIOCTABICHHBINM BOIPOC,
[TIOKa3aHO YMEHHUE BBIJIEINTH CYILECTBEHHBIC U HECYIIECTBEHHBIC
IIPU3HAKU, IPUYMHHO-CIIECTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYPHPOBaH, JTIoTH4eH. MOXKET OBITh JOITYIIEHBI 1B
HETOYHOCTH WJIM HE3HAYUTEIIbHbBIC OIINOKY MPH 10Ka3aTeIbCTBE
(bopMys 1 TEOpEM UCTIPABIIEHHBIE CTYACHTOM C IIOMOIIIBIO
IIpenoaaBaTes.

76.

JlaH He nmojHbBIN oTBET. JIOTHKa U MOCIE0BATEILHOCTD U3I0KEHUS
UMEIOT HapylIeHus. JleMoHCTpupyeT 6a30Bble 3HAHUS 11O
npeameTy. IMEroTCs HETOUHOCTH TIPH JI0Ka3aTeNbCTBE (HOpMYI,
TEOpPEM

6 6.

JlaH He moJHBIM 0TBeT. JIOTHKA M MOCIEA0BATEILHOCTD N3I0KEHHS
UMEIOT HapylieHus. JleMoHCTpupyeT 6a30BbIe 3HAHUS TI0
npeamety . [Ipu mokazarenscTBe TeopeM U (HOPMYJT JOMYIIICHBI
3HAYUTEILHBIE OLIMOKH.

56.

JlaH He moJHbBIM 0TBeT. JIOTHKA M MOCIEA0BATEILHOCTD N3I0KEHHS
UMEIOT HapylIeHus. JlomyeHbl OMUOKY B PACKPBITHH MTOHSITHH,
ynoTpeOiaeHuu TepMuHOB. [Ipu 10Ka3aTtenbCcTBe TEOpEM U
(hopMyI1 TOMYIIEHBI 3HAYUTEIHHBIEC OIIUOKH.

40.




Jlony1ieHbl OIMOKY B PACKPHITUU MOHATHH, YIOTpeOJIeHUU
TepMHHOB. He npuBeneHs! JoKa3aTeIbCTBa TEOPEM U BHIBOBI

dbopmyL.

36.

CTy,HeHT HC OCO3HACT CBA3b OGCY)KI[aeMOFO BOIIpoOcCa 1o 6I/IJ'IeTy C
ApyruMu 00BEKTAMH JUCHUITIIINHBI. OTCYTCTBYIOT BBIBOJFbI,
KOHKpPCTU3alus U JOKA3aTCIbHOCTb U3JIOKCHUSA.

20

OTtBeT npeAcTaBisieT cO00H pa3po3HEHHBIC 3HAHUS C
CYLIECTBEHHBIMH OIMIMOKaMHU 110 Bonpocy. [IpucyTcTByior
(dbparMeHTapHOCTh, HEJIOTUYHOCTH H3JI0KCHHSL.

16

OTBeT Ha BOIPOC MOJTHOCTHIO OTCYTCTBYET
uau
OTKa3 OT OTBETA

0 0.

OIIK-2

[IpakTHueckoe 3a1aHNe BHIMOTHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH PAa3IMYHBIX THIIOB.

10 6.

[IpakTrueckoe 3a1aHNe BHIMOTHEHO BEPHO,

OTCYTCTBYIOT OIIMOKU PA3IMYHBIX TUIOB. MOTYT OBITh TOMYIIEHBI
HEJIOYETHI B ONPEICTICHUU OHITH, UCTIPABIIEHHBIE CTYIEHTOM
CaMOCTOSITENIHO B MPOIIECCE OTBETA.

96.

Xox pemeHus BEpeH, N0JIy4eH HEBEPHBINA OTBET U3-3a OJJHOMU
BBIUMCIINTENILHON OIIMOKH, HO IIPU 3TOM UMEETCs BepHas
IIOCJIEI0BATEILHOCTD BCEX IIarOB PEIICHHUS

8 .

Xox pemieHust BEpeH, NOJIy4eH HEBEPHBIN OTBET U3-3a JIBYX
BBIUMCIIUTENIBHBIX OINOOK, HO IIPY 3TOM UMEETCs BEpHas
IIOCJIEAOBATEIBHOCTD BCEX IIATOB PELICHUS.

76

XoJ pelleHus: BEpeH, MoJIyuyeH HEBEPHBIM OTBET U3-3a IBYyX
HE3HAYUTENbHBIX OIMOOK Pa3INYHbIX TUIIOB, HO NPU 3TOM
MMeeTCsl BEpHasi MOCJIE0BATEIbHOCTh BCEX IIAr0B PEIICHUs.

6 0.

Xon peuieHus He BepeH. JonyiieHa oqHa 3HaunTeNbHbIas
omn6OKa.J{onOTHUTENbHBIE U YTOYHSIOIINE BOMTPOCHI
MPENoJaBaTeNsi TPUBOIAT K KOPPEKIIMU OTBETA CTYJICHTA

56

Xox pelieHus He BEpeH. /[0y eHb] 1BE 3HaYUTEIbHbIC
omnOKu.J{ONOTHUTENBHBIE U YTOUHSIOIINE BOIPOCHI
[IPENOAABATEIsl MPUBOLAT K KOPPEKLIMU OTBETA CTYICHTA

46

Xop penieHus He BepeH.[onyeHbl Tpu 3HaYNUTEIbHbIC
omrOKU. J{OMOTHUTENIbHBIE M YTOYHSIOIIUE BOIPOCHI
npenojaBaTeliss NPUBOISAT K KOPPEKIIMU OTBETA CTYIEHTA

36

He BepHas 1ocienoBaTebHOCT BCEX 1IAr0B PEILICHUS
JIOTIOJIHATENBHBIE M YTOUHSIOIUE BOIIPOCHI MPENOAAaBATENS]
IIPUBOAAT K KOPPEKLUHU OTBETA CTYICHTA

20

He BepHast mociieoBaTensHOCTD BCEX MIATOB PEIICHUS
JlonoTHUTENBHBIE U YTOUHSIOIINE BOMPOCHI MPENOAaBaTENsl HE
MPUBOJIAT K KOPPEKIIMK OTBETA CTYIEHTA

16

Brmomaenue MPAKTUYCCKOI'0 3alaHusA OTCYTCTBYCT

06.




MuHuCTepCTBO HayKH U BhIciiero oopasosanus Poccuiickoit denepanuu

®epepanbHOE roCy 1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUPEXK/ICHNE BHICILETO 00pa30BaHMs
«CEBEPO-BOCTOYHbIN ®ENEPAJIbHBI YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texundeckuit maCTUTYT (Pprman) PIAOY BO «CBOVY» B r. Hepronrpu

3ananue Nel

Yucna z, 1 z, U300pa3uTe BEKTOpaMU Ha KOMIUIEKCHOMU IJIOCKOCTH.

Kadenpa maremaTiku u nuHGOpMATUKA

KA®EJAPA MATEMATHUKN U UTHOOPMATUKHU

PacuétHo-rpaduueckas padora Nel

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

3ananue No2

3anuIuTe B TPUrOHOMETPHUYECKON U MOKA3aTeNIbHOW (hopMax YHCIO Z .

Bapuant z Bapuant z
1 1 16 23—
2 53 -i 17 2+3i
3 —2-2i 18 4
4 -5 19 1-24/3i
5 1-2+/2i 20 1—-i

3ananue Ne3

P Bt W W3

Jlanbl z, ¥ z,. 3aNUIINTE z, W z, . BBIUMCINTE Z, *Z,,2, " Z,,2, " Z,rp b, 22,
Z, Z; Z; %
Bapuant z, z, Bapuant z, z,
1 3+2i 1-0,5i 16 4 +1,5i 1-0,5i
3 1 . :
2 ——3i —+2i 17 1+3i 2-0,5i
2 3
3 241 4-0,5i 18 2+1,5i 3-0,5i
4 4+ 1,5+ 0,5i 19 5—i 2+2i
5 3-2i 0,5-i 20 4+3i —1+0,5

3ananme Ned

I/I306p33HTC Ha IJIOCKOCTHU MHOXKCCTBO TOYCK, COOTBCTCTBYIOIINX KOMIIJICKCHBIM YHCJIaM Z ,
YAOBJICTBOPAKOIINUM CICAYIOIIUM YCIIOBUAM.

‘2‘23

Zﬁargzﬁ?)—ﬂ
6 6

16.

‘Z‘S6

V4 /4
——<argz<§




r‘2‘37
2.1 p
0< pai
<argz < 1
1<z <5
3.4 -
0 <—
<argz 3
1<lz]<2
4. 0 ju
<argz<5
2<|7<3
5.9 -
argz-z

3ananme NS

‘2‘24
17. ju
02> —
argz > 3
7S‘Z‘<8
18. 3 7 P
<« il
\ <argz < 3
(2<|<7
19.
%Sargz<%
1
=3
20. <
V4
0< <—
argz 2

Z

3anucarh B TPUTOHOMETPUYECKOM (hopMe Uncna Z; U z,, €CIIH Z; = Z, *Z,, Z, = —.

)
Bapuant z, Z,

1 S(cosz +isinr) 4cosz—isinr)
. T o .. 7

2 3(cosz+isinrx) 5 cos - —isin—
. T .. 7T

3 2(cosz —isinx) 8 cosz+zsmz
T .. 7 T, T

4 COS—+isin— 4| cos—+isin—
3 3 2 2

2r .. 27 T .. T

5 COS—— —isin— 4| cos——isin—
3 3 2 2

3ananue Ne6

BeraucnuTe, NCTIONB3Ys MpaBHiIa JSHCTBUHN HAJl KOMIUICKCHBIME YHCIIaMH B TPUTOHOMETPUYECKOH Gopme.

(1-i)"

§ (—\/§+3i)50

5 \/§+3i *
1 1-i3
; 1+i\/§ .
243 -2i
A 3+i\/§ ¥
\—4-4i

_23+2i)"
o (_l_i - J
(1+0)"
(1-i)"
(—4—4i)°
18. —(—3—1\/5)'8

(1+)*
19, —~-
2(1-4)”

17.




, () 20(34@]

2(1-4)" —2+2i

3ananue Ne7
Haiinure Bce 3HaUEHUS KOPHS A/ Z .

1. 4-1 11.3/8 21. /i

2. 416 12. /~125 2. 3-1-i
3. 3/-8 13. 7/9i 23.4-1-i\3
4.8/-1 14. 41 24. 4/-1+i\3
5. 41 15.3/-27 25 43 —i

3ananue 8. BoruuciuTh paHr Matpuibl A IByMs criocooamu (HpI/IBI/II[eHI/IeM K CTYNEHYaTOMYy BUAY U
METOJI0M OKaMMJISIOLIUX MUHOPOB)-:

0 -1 10 3
2 4 3 1 0
2 0 4 -1
Lt -2 1 -4 2 9.
16 4 52 9

0 1 -1 3 1
8 -1 6 -7

A 3 4 -1 3
% -1 3 -2
1 23 -2 2
2.4 =25 1 7 10.
111 2 2
2 -1 1 8 2 W44 4 4
L _/
3 -1 3 2 5 111231\
5 -3 3 212312
3 11.
1 -3 -5 0 -7 1 11 4 2 3
7 -5 1 4 1 11323 5_/
o
2 3 4 5
4 1210 1 01 1
3.4 5 6
1 010 0
45 6 7
00110
o
2 70 1 0 4 3 1
5 0 1 3 0 ]
13.
21 0 0 1 1
11 12 \~1 2 -1 -1 -1 -

33 anue 9. Beruncioute OIPCACIINTECIIb pallHUOHAJIBHBIM crmocodomM.

sin?x cos2x 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

sin’ z
sin? x

sin® y

cos’ x
2
cos” y

cos’ z

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

COS X
cos y

Cosz

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

a b 1
7. b a 1
a+b b+a |

2 2

3ananme 10. HMccnenoBars CJIY Ha COBMECTUMOCTb M PEIIMTH TPEMs CIIOCOOaMU (C IOMOIIBIO MTPaBUIIa
Kpamepa, merogom ["aycca u cpeacTBaMu MaTpUIHOTO UCUHUCIICHUSA).

2 1 -3|-4
1.4 7 -2|-6
1 -8 5|1
1 -2
2. |3 1|5
—2 5 _5|—4
-
(1 3 —2|-5
311 9 —4]-1
2 6 -3]6
2 3 1|4
4. |4 -1 5|6
1 -2 419
C35—6—5
5.12 -3 5|8
1 4 -1
\

3apanue 11. Haiitu npeaenst:
. X +2x+6

a) lm——

X—>0 X — 3

6) lim \/x2 +5—3\/8x3 +1

13.

1 -3 1] -2

1 —2 —4]|-11
o 1 0 | 1
N

/

(1 3 0| 4

3 -2 1 |-3

2 1 —1]-3

g

o —1 1]-1)
10 3|7

_.
W
o

N

| |
NN
)
|
W
J

S o) Ty D
(8]
|
(e

| |
_— =
|
(@)
|
—
(V)]

[
—_
S
W
|



B) lim(\/xz +3x+1—/x° —3x—4)

X—>+0

3) )lriﬁrg{x[ln(x +a)-Inx]}

3aganue 12. YcraHoBuTh, 00pa3yroT I BEKTOPHI OA3HC, €CIHU J1a, TO BEIYUCIUTH KOOPIUHATHI BEKTOPA

¢ B 0aszuce <a,, a,, a, > U HallICaTb COOTBETCTBYIOILEE PA3JIOKEHUE IO OAZUCY.

) a,(1,2,0), a,(1,1,2), a; (1,0, 1), 6=—2i— j + & .
2) a,(1,2,4), a,(1,0,0), a; (1,3,2), 6=i -4/ + & .
3) a,(1,0,3), a,(1,1,0), ay (1,6,1), 6=—2i — j +3k .
4) a,(0,1,0), a,(3,3,2), a5 (1,4, 1), 6=—6i -3 + & .
5) a,(4,2,1), a,(1,4,2), a5 (1,2,2), 6=2i — j +4Fk .
6) a,(1,2,3), a,(4,1,2), a;(1,3,3), 6=—2i -3 + & .
7) a,(0,2,0), a,(1,0,0), a; (3,2, 1), 6=i +2j + & .
8) a,(1,6,6), a,(1,6,2), a; (1,4, 1), 6=i—j +k .

9 a,(3,2,2), a,(1,5,3), a,(2,0,2), 6=2i + j —5Fk .

10) a,(1,4,2), a,(2,1,2), a,(6,6,5), 6=i—4j +k .

3apanue 13. /lansl Tpu Touku A, B, C. Haiitu:
1) wiomanas AABC,
2) BeKTOpHOE npom3Beenue (AB +3BC ) * (2AC — BA).

1) A2, 1,-2),B(0,0,2), C2,-4, 1).
2) A(-3,0,-6),B@3,1,-5),C(,-3,-1).
3) A(-4,5,7),B(4,3,2),C(1,4,-2).

4) A(5,0,-1),B(1, 1,-3),C(4,-6,-1).
5) A(-3,3,-2),B@3,4,-6),C, -3,0).
6) A(-2,1,-1),B(2,4,-1),C(1,-3,2).
7) A(0,3,-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), B3, 1,-3),C(5,-3,8).

Sagaﬂne 14. I[aHBI BCKTOpHL 4, , A, , 45 . Breraucaute cMemanHoe MMPOU3BCACHUC

(a,,a,, ay).



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

3aganue 15. ITo koopaunaTtam BepunH nupamuasl ABC/, Haiitu:

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

1) uiHy pedpa AB;

2) yron Mexay AB u AC;

3) momanas rpanu ABC;

4) 00BeM MHUpaMUIbL;

5) ypaBHeHHUE npsimoii AB;

6) ypaBHeHue miockoctu ABC.

1) A-1,2,1),B(-2,2,5),C(-3,3,1), (- 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), A(- 1,0, 3) .
5) A(2,-1,1),B(1,-1,5),C(0,0, 1), A( 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), (-2, 1, 3) .
9) A(1,-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), (1, 0, 3) .
3ananue 16.

BbluuciauTh MHTErpalibl METOJOM HEMOCPEICTBEHHOTO MHTETPUPOBAHUS WIM METOAOM 3aMEHbI
NepeMeHHbIX. Pe3ynbTaT HHTErpupoBaHus IpoBepUTh TU((HepeHIIPOBAHUEM.

1. je(

—-x
X
3
X

5 _[ cos2xdx

4.j

5.

cos® xsin® x
3 _[ cosdxdx

COS XSlIl X

x'dx
x*+1

J-3 2sin’ x

SlIl X

dx

xdx

6. [

x +1
7[5

8. |

% [— 1
=

xdx
x+1
dx

dx
10. | ————
'[\/;cos2 Jx

x(l +1n’ x)



3aganue 17.
BbIaucuTe MHTETrpalibl, UCTIONB3YsI METO WHTETPUPOBAHUS IO 4YacTSIM. Pe3ynbTaThl MHTETPUPOBAHUS

poBepuTh AU HepeHIInpOBaHHEM.

1. jxezxdx 6.j xsexzdx
2. | xsinxdx 7. [(2x +3)e™ dx
3. [2xarctgxdx 8. [x? cos 3xdx
|
4, jn—zxdx 9.je2x cos xdx
X
5. xz dx lo.jln(l—x)dx
sin” x
3aganue 18.
Ax+ B
BI)ILII/ICJH/ITI) I/IHTeraJIBI BHUIa 2— dx
ax“ +bx+c
L. jZL 18. [— dx
x“+2x+5 x° —6x+18
d d
2. [ a 19.jz—x
3x°—2x+4 x“+2x+3
d -2
N 0 22
x“+3x+1 x“+2x+3
4. jZL 21 [— LN
x°—6x+5 x“ +10x + 29
d 1
5. |5 22.]#&
2x° —2x+1 5x° +2x+1
3amanmue 19.
Ax + B
BBI‘-II/ICHI/ITL I/IHTCFpaJ'IBI BHU1a J. dx .
\/ax2+bx+c
P —
\/2x2—2x—1
R 18 [ B g
\/2—3x—4x2 \/ax2+6x+c
5 I dx 19] xdx
VI+x+x? Vx? +2x+5
3 I dx 20] dx
V5 —7x —3x> Vx? +2x+5
dx dx
4. j— 21

«/xi3x+5i .j\/3x2+x+9



dx

5.
I\/2—3x—x2

3amanne 20.

dx

\/1+x—x2

22. |

Boruncnuthk uHTETpa oT APOOHO-PATMOHATBHBIX (PYHKIIHIA.

dx
1.
J‘xs +1
xdx
2.
J‘x3’ +1
3 Iﬂdx
x(1+x2)2
3x+5
4,
I(xz +2x+2)
5x+3
5. | 5 3
(x —2x+5)
3amanme 21.

BorunrcnuTh HHTETpa OT UPPALMOHATIBHBIX (PYHKITHM.

dx

Lo

Q/;dx

————dx
2. J1+3x
3. j 1_\/; dx
x—2\/;

4 J. /2+3xdx
x—3

x/§+x/_

J1=2x —31-2x

S

3amanue 22.

s J x2dx
T (x+2) (x+4)
dx
19.
J.x‘x2 +1i
2
20. | 2 =33
(x—l)(x2 —2x+5)
-6
21. d
Ix4 +6x%+8 ¥
3x—-7

22.

dx

x> +xt+4x+4

12 J dx
\3/1+x3

19 J dx
xVl+ x°
20. |

dx
X1+ x2
21, | a dx

\/\/;H

x2 +2x+3

2l et

Breruncautes uHTET PaJIbl OT TPUTOHOMCTPUUICCKUX (I)YHKI_[I/If/'I

1. j(l—sin2 x)dx

2. j(l — cos? x)dx

3. _[cos2 xdx

18. jsinz(zjdx
3
2( X

19. | ¢ — |dx
Je @

20. [ctg 2 2 xdx



4, jcos4 xdx
5. jsinz xdx

3amanue 24.

21. [sin? G)dx
22. | (1 —sin? (gndx

Berauciaute nHTET PaJIbl OT TPUTOHOMCTPUUICCKUX (I)YHKI_[I/Iﬁ

1. [sin5xsin3xdx

2. jcos4xc0sxdx
3. [sin7xcos3xdx
4. f sin 3x sin xdx

5. [cos5xcos3xdx

3aganue 25.

18.[sin 3x sin%xdx

19. [ cosx sin 4xdx
20. | sin 7xsin3xdx
21. fcosxcos3xdx
22. [sin(x/2)sin(x/3)dx

\9)

Bbrancnute MHTErpas oT TPUrOHOMETPUYECKOH (PyHKIUH.

J. dx
3+5sinx+3cosx
dx
A
1—sinx
2
3 cos ~ xdx
sin? x + 4sin x cos x
3
cos” xdx
4, 7
sin” x +sin x
sin 2x
5. j 3 — dx
cos” x—sin“ x—1
3amanue 1.

dx
ctg 2x +cos? x
dx
(1+ sin x)2
dx
sin x
dx

COSX
dx

2+3cosx

18. |

19.

20. |

21. |

22. |

PacuétHo-rpadpuyeckas padora Ne2

Brruncauts 3HadeHue OIPCACIICHHOI'O UHTCrpaJia.

/3
1. a) Itgxdx

a)f

3a)f

1 2x —1
dx
03+2cosx

. a)j(“_dx )

X
B) jx3dx
Va
/2
B) jcos2 xdx
0
4/3

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

1
B) je*/;dx
0



0 dx 7l2 ' )
5a) [ —F—— B) | sinxcos” xdx
S1+3x+1 0

3aganue 2.

BBILH/ICHHTB HGCOﬁCTBeHHHﬁ I/IHTeraJl HNJINX A0Ka3aTh €Iro paCXOI[I/IMOCTB.

« dx <2 < dx
1. _ 12. [xe ™ dx 23. [——
_Lx2+4x+5 g £a2+x2
5 T dx 3 T dx Y L dx
03/(x—3)° 1x% 4 0y1—x2
3 dx x “© dx
3. 14. | arctgdx 25, | —
{ (x - 2)2 (J). { x°
0 0 1
4. j dx 15. Isin xdx 26. jln xdx
> xInx 0 0
2 0 o0
5. dx 16. 1+1nxdx 27. [ xsin xdx
3(x+3) X 1
3aganue 3.

Boruncnuth miomanu puryp.

1. Haiiti miomaips miockoi GUIypsl, orpaHH4eHHOI napabosoi y=x>+1, ockto OX U IpsAMbIMH X=1 1
x=4.

2. Haiiti miomane miockoit purypsl, orpaHUYEHHON TUHUSAMHU y=InX, y=0, x=1, x=¢

3. Haiftu niomans MI0CKOH (UIyphl, OrpaHMYEHHOM MOMyKyOUdecKoii mapa6osoil y>=x> u npsmoii
x=4.

4. BpraucauTh mwiomaab GUrypsl, OrpaHUYCHHON yKa3aHHBIMHU JTUHUAMU: X-2y+4=0, x+y-5=0 u y=0.
5. BbrumcauTh miomais GUrypsl, orpaHadeHHoit: 7x2-9y-9=0, 5x2-9y+27=0.

3aganue 4.
Haiitu 00beM Tei1, 00pa30BaHHBIX BPALICHHEM BOKPYT OCH M OTPAHUYECHHBIX JTHHUSIMHU.
64
1. Ox,y:—,x2:8y 18.Ox,y=1(1+x2),x:1,x:—1,y=0
2
x“+16
2. Ox, y2 =x,x> =y 19.0x, y=4/x,x=1x=4,y=0
3. Ox, y=+/xe*,x=1,y=0 20.0y, y=e*,x=0,x=1y=1
4. Ox, y=x>/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
3aganue 5.

BBIYUCINTD JJIMHBL IyT KPHBBIX.

1. y=Insinx orx=7/3 nox= /2
y=x2/2 orx=0  gox=I
y=1—-Incosxorx=0 nox=7/6
y =chx or x=0 10 x=1

x=¢ /3—t,y=t2 + 2 or t=0 10 t=3
Kputepuu oneHku:

SANNANE I A



7. 20 0.: BbICTaBISIETCS CTYACHTY, €CJIM OH MOJHO U TPAMOTHO JIa€T OTBETHI Ha MOCTABIEHHBIE BOIPOCHI,
apryMEHTHPOBAHO IMOSICHAET CXEMBI, aJITOPUTMBI, YMEET BBIJICNIATH TIaBHOE, 000011aTh, 1e1aTh BBIBO/BI,
YCTaHABIMBATh MEXIPEAMETHBIE CBSI3U; OTCYTCTBYIOT OIIMOKU U HEJOYETHI PU BOCTIPOU3BEIACHUU
M3Y4YEHHOI'0 MaTepuaa;

8. 15-19 6.:BbICTaBIACTCS CTYJAEHTY, €CJIM OH 3HAET BECh M3YUYEHHBII NPOrpaMMHbBIA MaTepuai, HO B
OTBETE Ha BOTIPOCHI JOMYCKAET HEIOYETHI, HE3HAUNUTENbHBIC (HErpyOble) OIMOKH, MPUMEHSET
MOJTy4YE€HHbIE 3HAHUSI HA IPAKTUKE, UCTIBITHIBAET 3aTPYIHEHUS MPU CAMOCTOSITEIFHOM BOCITPOU3BE/ICHNUH,
TpeOyeT He3HAYUTEIHHOMN MOMOIIIN MPEroIaBaTels;

9. 10-14 0.:BbICTaBIsAETCS CTYJCHTY, €CJIM OH IPU OTBETE JOMTYyCKAET CYLIECTBEHHbIC HEJOUYETHI (HE
MeHee 50% MpaBUIBLHBIX OTBETOB OT OOIIETO YKCIa), 3HAET MaTepuall Ha YPOBHE MUHUMAJIbHBIX
TpeOOBaHUIl MpOrpamMmBbl, 3aTPyAHIETCS MIPU OTBETaX HA BUIAOU3MEHEHHBIE BOIIPOCHI;

10. 0-1306.:BbICTaBIsICTCA CTYACHTY, €CJIM OH MTOKa3bIBAET 3HAHUE U YCBOCHUE MaTepHalla Ha YPOBHE HUXKE
MUHUMAaJIbHBIX TPEOOBAaHUI MPOTPaMMBL, 1A€T OTBETHI C CYIIECTBEHHBIMU HeoueTamu (Menee 50%
MIPaBUIIBHBIX OTBETOB OT OOLIETO YKcia), OTCYTCTBYIOT YMEHUS paboTaTh Ha ypPOBHE BOCIIPOU3BEICHHUS,
JIOTTyCKaeT 3aTPyAHEHUSI IIPH OTBETaX Ha CTaH/IaPTHHIE BOIIPOCHI.

11. CpyObIMU CUUTAIOTCS CIASAYIONINE OUTHOKH:

12. - He3HAaHUE OMpeIeTICHU OCHOBHBIX TTOHSITHH;

13. - HEyMeHUE BBIIETUTh B OTBETE TJIABHOE;

14. - HEYyMEHHME IPUMEHSTH 3HaHUS 17151 OOBSICHEHHUS SIBJICHUM;

15. - HeymMeHHe aenaTh BBIBOBI M 0000LICHNUS;

16. - HEyMeHHe 0JIb30BaThCS MEPBOUCTOUHUKAMHU U CIIPABOYHUKAMHU.

17. K HerpyObIMu OImOKam cleyeT OTHECTH:

18. - HeTOYHOCTH (OPMYTUPOBOK, ONIPEACIICHUM, TOHATHH, BEI3BAHHAS HETIOJHOTOM 0XBaTa OCHOBHBIX
MIPU3HAKOB OMPEEIIEMOT0 MOHITHUS WM 3aMEHOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTETICHHBIMU;
19. - HegocTaTOYHO MPOTYMAaHHBIN IJIaH OTBETA (HApYILIEHUE JIOTUKH, TOIMEHA OTJEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIICHHBIMHU);




MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccutickoit denepanuu
dezepanbHOE rOCy 1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE BBICILETO 00pa3soBaHHsL
«CEBEPO-BOCTOYHbIN ®EJNEPAJIbHBIM YHUBEPCUTET UMEHN M.K. AMMOCOBA»
Texamueckuit uactutyT (pmwman) PIAOY BO «CBDY» B r. Hepronrpu
Kadenpa maremaTiku u uHGOpMATUKA

TecToBbIil MaTepHaJ

AHajqmTHYeckas reomeTpus. KommiekcHbie yncia

1. YraoBoii ko3¢ guuueHT NpsiMoii 6x+2y-5=0 paBen:
+-3 3 2 -6
2. YpaBHeHue NpsiMoii, NepNeHINKYJISPHOH NpAMoi y = 2x + 3,
SIBJISIETCSI:
+-x-2y-5=0 2x+y+1=0
x+3y+12=0 x+3y+4=0

3. Ha niockoctu ypaBaenuem Ax+By+C=0 3agaercs
+Ipsmas [Tapabomna
I'unepbona HewnsBectHas kpuBas
4. OTtmeTbTe paBUIbLHBINA 0TBeT. KoopauHaThl cepeaunbl oTpe3ka OA, coeMHAIOIIET0
Ha4yajo0 koopauHat O ¢ Toukoi A (-5;2):

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

(-5:2) (2-5)
5. Yriaosoii ko3pduuuent npsimoit Sx+3y-3=0 pasen:

3 5 3
6. YpaBHeHue npsiMoii npoxoasinieii 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. YpaBHeHune npsiMoii npoxoasinieii yepe3 Touky A(2;1) u odopasyromeii ¢ ocbio Ox yroa tgA=1
+y-x+1=0 X +y- 1=0
x-y+1=0 y-x-1=0
8. YpaBHeHue nNpsiMoii Npoxoasilieil Yepe3 HA4aJI0 KOOPAMHAT U TOUYKY A(-2;2) uMeeT BUA:
+y=x y=-X
y=2X y=-2X
9. IIpsimble, yriioBble k03¢ puuMeHThI, KOTOPLIX PABHBI, SIBJSAIOTCS MapaJljieJIbHbIMH
+BepHo Hesepro
10. IIpsimble, yrioBble KO3(p(UUIHEHTHI, KOTOPHIX NPSIMO MPONOPUHOHAIbHBI, SIBJISIOTCSH
napajiejlbHbIMH
+ HEBEPHO BEpHO

11. Cpeau npsambix li: 4x-6y+7=0, I,: 2x-3y-8=0, I3: 6x+4y+1=0, l4: 4x+6y+7=0, napanieJbHbIMHI
saBas0Tcs: (BBequTe HOMepa NpsiMbIX, Yepe3 3aNSITYI0)
OTBET: 1,2

12. Cpenn npsimbix 11: 4x-6y+7=0, 12: 2x-3y-8=0, 13: 6x+4y+1=0, 14: 4x+6y+7=0,
napajiejJbHbIMU ABJsIOTCs: (BBenuTe HOMepa NpsIMbIX, Yepe3 3alATYI0)

Ortser 2,3
13. YroJa mexay npsimbiMu y=2x+3,y=-1/2x-4 paBeH:
otset 90
14. JIro6as npsimasi Ha IVIOCKOCTH MOKeT OBITh 3aJaHA YPAaBHEHHEM NepBOro nopsiaka Ax + By

+C=0



+BepHo Hesepno

15. IIpsimast oTceKaeT HA KOOPAUHATHBIX OCAX PABHbIE MOJIOKUTEIbHBIC 0TPe3KH. CocTaBUTH
ypaBHEHHeE NPSAMOii, eCJIM IIOWAAb TPEYroJIbLHIUKA, 00Pa30BAHHOI0 STHMH 0TPE3KAMHU paBHa 8 cM>.
3anummure o011ee ypaBHEeHHE NPSIMOIA.

OtBer: x +y—-4=0.

16. Onpenenurts yroya Mexay npsimbiMu: y =-3x + 7; y = 2x + 1. OTBeT 3anuimuTe B rpagycax.
Otser 45

17. IIpsmele 3x — Sy + 7 =0 u 10x + 6y — 3 = 0 nepneHANKYJISIPHBI.

+BepHo Hesepno

18. Kakoro Buga npsiMoii He cyliecTByer:

+YpaBHEeHUS PSAMON B KOOPAUHATAX
YpaBHeHHE NIPSIMOU B OTPE3KaAX

YpaBHeHHE NPSMOH C YTI0BBIM KO3 dHUIIIEHTOM
HopmanbHoe ypaBHeHUE IPsIMOit

19. 3anuuiure ypaBHeHUe NPAMOii, mpoxoasimeil yepe3 Touxku A(1, 2) u B(3, 4) (oTBeT
3anumure B Buge Ax+By+C=0).
OtBer x-y+1=0

20. BepHo an, uyTo Touka M(4,3) nesmutr orpe3ok AB momosam, ecam: A(1,6), B(7,0).
+Bepno Hesepro
21. Touka A(-4;2) npuHagjae:xutT npsamoi 3x-4y+8=0
+HesepHo Bepuo
22. Kaxnas npsimasi Ha IVIOCKOCTH € IPSIMOYT0JIbLHOM JeKAPTOBOM CHCTEeMOI KOOpPAMHAT
onpeaeJsieTcsi ypAaBHeHUEM IepBoil cTeneHu
+BepHo Hesepno
23. YpaBHeHHEeM B 0TPe3Kax MO:KeT ObITh 3a/1aHa JII00asi MPsiMasi HA MJIOCKOCTH
+HeepHo Bepno
24. Haiitu Touky nepeceyenusi npamMbix 2x+3y-8=0 u x-2y+3=0. B orBeT BBeauTe cymmy
KOOpAMHAT.
Ortser 3
25. N3BecTHO ypaBHeHHe npsiMoii y=-1/5+5. Yka3aTb npsimy1o, neprneHIuKy/JISPHYI0 JaHHOMU
NPSIMON:
+ y=5x-4 y=4x-5
y=-1/5x-5 Y=-5x+4
26. Kakue U3 1aHHBIX NPSAMBIX NPOXOAAT Yepe3 HA4aJI0 KOOPAMHAT:
+x-y=0 +3x-2y=0
X-y=3 x-2y-9=0
2x-y-4=0
27. Haiitu paccrosinue mexay toukamu A(1;2) u B(5;-3). BBenure nmogkopeHHoe BbIpaskeHue
Otger 41
28. J1st koMIIeKCHOro yucaa z=-4+5i, Rez paBna
+4 5 -4 -5
29. Yxka3aTp 4nci10, CONPSIZKEHHOE K KOMILUIEKCHOMY YHCay Z =7 —i.
+7+ -7-1 -7+ HET MPaBUJIILHOTO OTBETA
30. Jdanbl 1Ba KoMILIeKCHbIX Yucaazl= 2 +I ux z2=4 — 3i, ux cymma paBHa.
OtBeT: 6 — 2i; .
31. Haiitn Moayab koMIuiekCHOTo uncia z= 1 — 3i. B oTBeT BBenTe MOAKOPEHHOE BhIPA:KEeHHE
Ortsert: 10
32. Mopaysab KOMIIEKCHOTO Yncaaz= 4 + 3i paBeH:
Otsert 5
33. APryMeHTOM KOMILJIEKCHOI'0 YHcia Z=a+bi Ha3pIBaeTCsl BeJIMYHUHA YIIa (¢ MEKIY

OTPHUIIATEIBLHBIM HANIPABJIEHUEM IeHCTBUTEIbHOM 0cH OX M BEKTOPOM I', H300paKalouIuM
KOMILJIEKCHOE YHCJIO0.

+HEBEPHO BEpHO

34. Tpuronomerpuyeckasi popMma KOMILUIEKCHOTO YMCJIa UMeeT BU/:

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



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

35. J1s1 TOro 4YT00BI YMHOKHTD BA YHCJIA B TPHTOHOMETPHYECKOH (POPM HYKHO:
+IIEPEMHOKUTD UX MOAYJIH, & apTyMEHTHI CII0KUTh

NEPEMHOXHTH UX MOJYJIH, & apTyMEHTHI BEIUECTh

MIEPEMHOKHUTh X apTyMEHTHI, @ MOJTYJIH CJIOKUTh

pa3AeIUTh X apryMEHTHI, @ MOJTYJTH CJIOKHTD

36. MoayJ/ib KOMILIEKCHOT0 YU cJIa Z=-2i paBeH

OTBET 2

37. APryMeHT KOMILJIEKCHOI'O YHCJIa Z=--2i paBeH: 0TBeT BBeMTe B rpajgycax

otBeT 270

38. KoMIuIeKCHBIMHM 4YHCJIAMH HA3bIBAKOTCH YMCJIA BUAA X+yi, /e i- MHUMAasl eIMHALA , A X Uy
-3T0

+JleficTBUTENBHBIE YUCIIA Harypanbnble uncna

PannonaneHblie yncina HppanmoHanpHele 9ucia

39. IIponsBenenne ABYX KOMILIEKCHBIX Yuces Zi=a+bi u z2=c+di paBHO

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

40. Haiitu i'3%

OtBer -1

41. Bouruucauts (2 + 3i)(5 — 7i) . B oTBeT 3anummnTe pa3HOCTDH AeHCTBUTEILHOH 1 MHMMOM 4aCcTH
Otsert 30

42. Jo1st TOro 4To0bI pa3iejuTh ABAa YNCJIA B TPUTOHOMETPUYECKOH GOpM HYKHO:

+pa3nennuTe UX MOJYJIH, & APTYMEHThI BBIUECTh
IIEPEMHOKUTh UX MOJYJIU, 4 ApTYMEHTBI BHIYECTh
MIEPEMHOKUTh UX aPTYMEHTHI, 4 MOJYJIA CJIOKHUTh
pa3ienuTh UX apryMEHTBl, & MOAYJIH CIIOKUTh

43. YkaxuTe ypaBHeHHe NPAMOM 3aIaHHOE € YIJIOBBIM K03 (duuueHTom
y=-3x+4 y+4x-5=0

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

44. YxaxkuTe ypaBHeHHe NPAMOil napaieabHoi ocu OX

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

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

45. YkaxkuTe ypaBHeHHe NPSIMOi napaJuiejJbHoi ocu OY

x=-5 y=-2

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

46. Ykaxure ypaBHeHHe NPAMOH NPOXOAsAIIEH Yepe3 HA4a/10 KOOPAMHAT
+2x=5 y=-3x+4

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

47. Joist Toro 4To0bI pa3aejuTh IBa KOMILIEKCHBIX YHCJ/IAa B ajredpandeckoii gopme, Hy:KHO:

+UucnuTenb ¥ 3HaMEHaTeNIb YMHOXKUThH Ha YUCJIO CONPSHKEHHOE 3HAMEHATEI 0

Uucnurens ¥ 3HAaMEHATENIb YMHOXUThH HA YUCIIO COMPSKEHHOE YUCIUTEIIO

UucnuTenb yMHOXKUTH Ha YUCIIO COMPSKEHHOE 3HAMEHATEI 0

3HameHaTelb YMHOXHUTh HA YKCIIO CONPSKEHHOE 3HAMEHATEIIO

48. HaiiTu yacTtHoe ot neaenns (2+3i)/(5-7i). B oTBeTe 3anucaTh 1elCTBUTEIbHYI0 YACTh
MOJIyYMBIIEr0Csi KOMILJIEKCHOTO ymc/ia B Bujae a/b

Otser -11/74

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

OtBer 5

L AHaJINTHYECKAS] TeOMETPHUS B MPOCTPAHCTBE

1. JonoyiHuTe



VYpaBuenue Ax+ By +Cz+ D =0 B IpOCTPaHCTBE OINpeaesieT #H#.

OTtBeT:

2. CooTBeTcTBHE MEXKY YPAaBHEHHEM IIJIOCKOCTHU U €€ MOJIOKEHUEM B ITPOCTPAHCTBE:

1. 2x+3z+5=0
2. 4y—-z-3=0

OTtBeT:
1.
2.

3. JonoyHuTe

napajuiensHa ocu Ox

MPOXOAUT uepe3 ock Oy
napajuiensHa ocu Oy

napauienasHa ocu Oz

MPOXOJUT Yepe3 Ha4ajao KOOpIuHAT

BexkTop, KOTOpHI TepreHIuKYIIPEH MIIOCKOCTH, Ha3bIBaeTCs H#H#.

OTBeT:

4. OTMmeTbTE TPaBUIBHBIN OTBET

VYcnosue neprneHauKyIspHocTH miockocred A x+ B,y +Cz+D, =0u A,x+B,y+C,z+ D, =0:

4 _B_G

A2 - B_2 - C2
AA,+BB,+CC,=0
A _B_G_D

AZ B 2 C2 D_2

A A, +BB,+CC,+DD,=0
OTBeT:
5. OTMeThTe TPaBUIILHBIN OTBET

YpaBHEHHe MIOCKOCTH, MPOXO/IIei yepes Tpu Touku 4, (0;2;0) , A, (2;0;0), A4, (0;0;2):

x+y+z-2=0
X—y+z+2=0
-x+y—-z+2=0

2x+2y+2z=1
OrtBer:
6. CooTBeTcTBHE MEXKIY YPaBHEHUEM MPSIMOM B IPOCTPAHCTBE U €€ Ha3BAHUEM:
x=x +It KaHOHUYECKOE
1 — v +mi ypaBHEHHE NMPSIMON MPOXOJAIIECH yepe3 ABe
' Y=h TOYKH
z=z +nt obriee
X {4x+ay+cg+zz=o HOpManbHOE
. napaMeTpu4ecKoe
Ax+B,y+C,z+D,=0
OrtBer:
1.
2.
7. OTMmeThTE MPaBUIIBHBIN OTBET
VYpaBHeHue mnpsMoO#, mpoxoxsmed depe3 TOouky M (1;0;2) NEPNEHIUKYISIPHO  IUIOCKOCTH

2x-3y-5z+12=0:



x+1 y z+2
2 -3 -5
x=1_ 'y z-2
2 -3 -5
x=1_ y z-2
-2 3 5
x_y
2 -3 -5
OrtBert:
8. OTMeThTe PaBUIIBLHBIN OTBET

O0bem nupaMubl, OrpaHUYEHHOHN MIOCKOCThIO X +3y — 52z —15 =0 ¥ KOOpJMHATHBIMU IJIOCKOCTSIMHU:
37,5
112,5
18,75
75
OrtBer:

9. OTMeThTe PaBUIILHBIN OTBET
Yroa Mexay IockocTsIMU X —2y+2z—-8=0 U x+z—-6=0:

90°
60°
45°
30°
OTBeT:

10. OTMmeThTE IPaBUIbHBII OTBET
Cpenu TIJIOCKOCTEH p,2x-3y+5z-7=0, p,:x—3z+2=0, p;:2x=3y+5z+3=0,

P, :2x+y+2z—1=0, napamienbHbIMU SBIISIOTCS
b ap,
Py B Py
b 1 Py
pPs 1 p,y
OTser:

11. OTMmeTbTE MpaBUIIbHBII OTBET
Paccrosnue Touku M (5;1;—1) OT INIOCKOCTH x—2y —2z+4=0:

12. OTMmeThTE MPaBUIIBHBIN OTBET
VYpaBHeHMe MPSAMO, TPOXOAIIEH Yepe3 Touky M (5;3;4) U TIapaJuIeIbHONU BEKTOPY 5{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

OTser:
I1. IToBepXHOCTH BTOPOTO MOPSAKA

13. JlomomauTe
### - MOBEPXHOCTH, MOTYyUCHHAS BPAIICHUEM OKPYKHOCTH BOKPYT €€ OCH CHMMETPHH.
OTser:
14. JlononHuTe

[ToBepxHOCTh, OOpa3oBaHHAs BIKCHHEM IMIPSMOM, KOTOpas COXpAHsSET TIJIABHOE HAaIpaBJICHUE W
MepeceKaeT Kaxkabli pa3 HEKOTOPYIO KPUBYIO, HA3bIBAETCS ### MOBEPXHOCTHIO.
OTtBeT:

15. OTMeThTe TPaBUIIBLHBIN OTBET
Ha pucynke n3o0paxeH:
AITUNTUYECKUNA TUITHHIP
napaboIMYecKUii IWINHAP
AILTUTICOUT
runepOOTUIEeCKUN [TUITUHIIP

OTtBeT:

16. CooTBeTcTBHE MEXKIY YPAaBHEHHEM IMOBEPXHOCTH U €€ Ha3BAaHUEM:
1. y2 =4x napaboTUICCKUN TUITUHID
2 2 AITUNTHYECKUN ITUTHHIP
2. x_2 - y_2 =1 TUNepOOTNUYECKUN HUIUHAP
a- b KOHYC

17. OTMeThTe TPaBUIIBHBIN OTBET
Ha pucynke n3o0paxeH: o>
AIUTUNTUYECKUNA TUIHHID;
KOHYC BTOPOT'O MOPS/IKA;
AILTUTICOUT;
runepOOTNYECKUi UIHHID.

OTtBeT:

18. CooTBeTCcTBHE MEKIY YPABHEHUEM ITOBEPXHOCTH U €€ HA3BaHUEM:
{ xt _1 napaboIMYeCKUi HUITHHAP
ot b_z - AJUTUNITUYECKUN THITAHIP
2 2 2 rUNepOoIMYeCKUN IIHUITUHIP



OTtBerT:

1.
2.
19. OTMmeThTE TPaBUIIBHBIN OTBET
Ha pucynke n3zo0paxeH:
IITUIICOM T
napaboJounsa
KOHYC BTOPOT'O TIOPsIIKa ‘1
rUnepOOTNYeCKUN IHITHHIIP
OrtBer:
20. CooTBeTCcTBHE MEKIY YPABHEHUEM ITOBEPXHOCTH U €€ HA3BaHUEM:
x>y oz DILIATICOU
L. PERAF YRR 1 rUnepooInIecKnii mapadonou
s 2 2 OJTHOITIOJIOCTHBIN TUIIEPOOIOUA
2. x_2 +Y_F JIBYTIOJIOCTHBIN THIIEPOOIION]]
a b
OrtBer:
1.
2.
21. OTMmeThTE TPaBUWIIbHBII OTBET

Ha pucynke nzo0paxxeH:
OJTHOTIOJIOCTHBIN THITEPOOTIOUT
runepOonmaecKkuii mapadoaon
AIUTUNITUYECKUIA TATHH]IP
rapa TepeceKaronXcst INIOCKOCTEH

OTtBer:

22, OTMmeTbTE TPaBUIIBHBIN OTBET
Ha pucynke n3zo0paxeH:
OJTHOIIOJIOCTHBIN TUIIEPOOIOUA
runepooanueckuii napadonons
AIUNTUYECKUN LIUITUHIIP
napa nepeceKaroIuXcs MI0CKOCTeN

< FE

OTtBeT:

23. OTMeTbhTe MPaBUIILHBIN OTBET
[ToBepxHOCTD, TOMyUEHHAs BpPAIlIEHUEM MapadoIbl BOKPYT €€ OCH CUMMETPHH:
OJTHOTIOJIOCTHBIN THIEepOOIOUT
TUIEepOOTIOU] BpAIICHUS
apaboJIon 1 BpAIICHUS
rapa nepeceKarnxcs MI0CKOCTEH
OrBer:

24. OTMeThTe TPaBUIIBHBIN OTBET
Ha pucynke nzo0paxeH:
OJTHOIIOJIOCTHBIN THIIEPOOIONA
runepOonuyeckuil mapadbosion
AUIUNTUYECKUN LUITUHP
napa fepeceKaroInuxcs II0CKOCTeN

i



OTtBerT:

25. CooTBeTcTBHE MEKIY YPAaBHEHUEM ITOBEPXHOCTH U €€ Ha3BaHUEM:
{ x2 y2 rapa MnepeceKaroumxcs MI0CKOCTEN
2T napa rnapaielbHbIX TIIOCKOCTEH
, rapa MHUMBIX TIEPECEeKArOIINUXCS TUIOCKOCTEH
22 1Y o mapa COBIIABIINX TUIOCKOCTEH
a b
OtBer
1.
2.
26 CooTBeTCcTBHE MEXIY N300paKEHHEM TTOBEPXHOCTH M €€ KAaHOHUYECKUM YPaBHEHUEM:

<<,
|
5
|
|
v

x
a’ c
> xt oyt oz
\V —2 + b_2 + —2 = 1
c
x2 y2 ZZ
—+=-==0
a> b
2.
3.
OrtBert:
1.
2.
3.
27. OTMmeTbTE TPaBUIIBHBIN OTBET
KoopamHATHI IEHTpa 1 paguyc cdephl, 3aJaHHOH YpaBHEHHEM X~ + y° + 2> —4x+6y+2z—-2=0:
O0(2;-3;-1), R=4
0(2;-3;-1), R=16
O(-2;31), R=4
O(-4:6;2), R=2
OTser:

BBeneHnue B aHaIHU3

1. O6nacts onpenenenus GyHKIUU Y =~/ x° —4
a) [-2:2]

0) (— oo;—2] U [2;+oo)

B) (~2:2)

r) [4;+00)



n) (—o0:4)

lim f(x)=A4

2. Cpenu rpadukoB, IpuBeACHHBIX Ha puc. 1, ykazate BCE, cooTBeTcTBYyI0mIME hopmyrne *4@
3. Cpenu rpadukoB, MpUBEACHHBIX Ha puc. 1, yka3zate BCE, cooTBeTcTBYIOmMIE (hopMyIie
Iim f(x)=+o0

A=+0

4. Cpenu rpadukoB, IpuBeAeHHBIX Ha puc. 1, ykazats BCE, cooTBeTcTBYI0IIKE (hOopMyIte

lim_f(x)=4
! JL\\
4 A
P = rJ| Tz
a) z)
Pucynox 1

5. Ykazate BCE yTBepxnenus, cripaBeyinBbie s rpaduka GyHKIIMN, H300paKEHHOTO Ha PHC. 2:

AL
uf///r—x
Pucynox 2
o I JE=e 6 lm f()=4 » lm f()=0
n  HmSE)=-e w  lim 7E)=A4 o lm 7()=0
lim f(x)=5 lim /)
6. Ecin *>% 10 *® X papen
a)3
0)-3
B) 0
r) @
1) HE CYIECTBYET
lim—
lim f(x)=0 3
7. Ecm *7! 7 , TO ) paBeH
a)3
0)-3
B) 0
r) ©

1) HE CYLIECTBYET



. X
. lim
lim f(x)=o0
8. Ecom *~1 f( ) , TO . f(ﬁ.’]
a)3
6)-3
B) 0
r) @

paBeH

1) HE CYILECTBYET

lim f(x)=3 lim /(x)
9. Ecmun *1 u f(x) —yetHas, To *~1 paBeH
a)3
6)—3
B) 0
r) @
1) HE CYILLECTBYET

lim sin(x — 2)
10. Beruucnurs ¥ 2 X — 2
a) 1
6)— 1
B) 0
r) «©
1) HE CYILECTBYET

lim «(x) =1000

11. UssectHo, uto npu X —>0 alx) , Blx) Gicxomesmo mamme n 0 PLX) . Kaxoe u3

CIIeYIOLINX YTBEPIKACHHUIT BEPHO mpu X~ 0-

a) a(x) m B(x) SKBUBaJIEHTHEI

0) a(x) Oosee BBICOKOIO MopsAaKa ManIoCcTH, 4em [3(x)
B) o.(x) Oonee HU3KOro MOPAAKA MAJIOCTH, YyeM [(x)
r) o(x) 1 B(x) 0OAHOTO MOPsAIKA MAJIOCTH

12. 3BeCTHO, YTO MpH X=X 0ECKOHEYHO MaJibie a(x) u ﬁ(x) SKBUBAJICHTHBI (a(x} = ﬂ (x) ),
Kakoe u3 cneayroumx yTBEp/KIAeHHI BEPHO TTPH X > X9
a) a(x) OoJee BBICOKOTO MOpsiAKa MalOCTH, YeM B(x)

0) a(x) 0osee HU3KOrO MOPSAKA MAIOCTH, YeM Bx)

B) a(x) u B(x) OJTHOTO TOPSIIKA MaJIOCTH

T) a(x) " B(x) HEJIb3sl CPaBHUBATH

13. TIpn * —>1 ykaxure BCE BepHbIe yTBepskIcHNS:
a) SIX ~ X

6) sin{x —1) ~ (x -1)

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

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



lim((—lz——-%-+—3-2-—£2—-
14. Beruuciury 2 7 R R n
a)l

6)— 1

B) 0

r) @

n) 1/2

+...—3’§-)-(n+1))
L)

3
X—X

3

15. Tpeen lim

X—>0 —x
a)4/3
0) -1
B) 0
r 1
J) o

2

R
16. Ilpenen lim————— pasen
=2 x 4+ x—

a) 4/5
0)0
B) 1
r) -4
x5

17. Cpenu rpadukoB, npuBeAeHHBIX Ha puc. 3, ykaxure BCE, Ha KOTOpbIX (GyHKIMS UMEET B TOUKE a
pa3pbIB BTOPOIO poJa.

18. Cpenu rpadukoB, mpuBeaeHHBIX Ha pHc. 3, ykaxkute BCE, Ha KOTOpBIX QyHKINS UMEET B TOUKE a
pa3pbIB IEPBOTO POAA.

19. Cpenu rpadukoB, npuBeAeHHBIX Ha puc. 3, ykaxure BCE, Ha KOTOpbIX (QyHKIMS HENpEpbIBHA B

TOYKE d.

§ d

4 A

P x ﬂl =z

Q) ?)
Pucynok 3
m f(x)=-« Lm f(x)=18

20. U3BectHO, uto *>¢ 0 ; Aokl . Kakoe u3 yTBepxnenuii BepHo?

a) ¢ — TOYKa HEyCTPAaHUMOTO pa3pblBa EPBOTo poja
0) ¢ — TOUKa yCTPaHUMOTO pa3pbIBa EPBOro poja
B) ¢ —TOUYKa pa3pblBa BTOPOT0 poaa

T') ¢ — TOYKa HEMPEPBIBHOCTU

Im f{(x)=-5 hm f({x)=-5

21. U3BecTHO, uto *¢ Y ; Apastl ; flc) = — 5. Kakoe u3 yTBep XK IeHHi BepHO?
a) ¢ — TOYKa HEyCTPAHUMOTO pa3phiBa MEPBOTO poJia

0) ¢ — TOUKa yCTpaHUMOTO pa3pbiBa MEPBOTO PoOJIa

B) ¢ —TOYKa pa3pbIBa BTOPOTO poja

T) ¢ — TOYKa HEMPEPHIBHOCTH



22. YKaxuTe, B KAKOM CiTy4ae B TOUKe ¢ (YHKIHSA f{X) UMEET YCTPaHUMBIN pa3phiB

Im f(x)=-5 bm f(x)=-§

a) x=>c -0 : x=c+0 ;f(c)=0

Im f{x)=-5 lm f(x)=3§
6) x=>¢ -0 : 1= e+0 ;f(C)=5

Im f{x)=-5 lm f{x)=-
B) x=>¢-0 : x=>e+0

Im f(x)=-5§ Im f(x)=-§
F) x=>¢-0 : x=>e+0 ;f(c)=—5

. im f(x)=1 lim f(x)

23. dyHKIus f{X) IMEeT yCTPaHNUMEIi pa3phiB B Touke x =2 1 #2270 . Torma *>2+0
paBeH
a)l
6) -1
B) 0
) o

1) IpyTOi OTBET.

24. Vxaxure BCE QyHkuuu HenpepbIBHbIE B TOUKE X = 1

2) sin(x —1)
x-1
6) Sinx
sIn x
B) X _1
SIn X
-1
r) *
.1
sm
n x-l
IIxaja oeHUBAHUA:
IIpoueHT BBINOJHEHHBIX TECTOBBIX 3aaHHH KosnyecTtBo HaOpaHHBIX 02J1710B
91% - 100% oinyHo 1 06amnoB
81% - 90% OTIMYHO090aIII0B
71% - 80% XOpomo80aJioB
61% - 70% YI0BJIETBOPUTENHHO7 OaJIJIOB
51% - 60% YAOBJIETBOPUTEILHOO OAJITIOB
<50% HeyoBIeTBOpUTenbHO( 6aioB




MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccutickoit denepanuu
denepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs
«CEBEPO-BOCTOYHLIN ®EJIEPAJIbHBIA YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuit uactutyT (pmwman) PIAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTiku u uHGOpMATUKA

TeMbl NPaKTHYECKUX 3aHATHI
1.cemecTp
1. MaTpuiisl, OCHOBHBIE TIOHATHSI, ACHCTBUA Haa Martputiamu. Onpenenurenu. O6parHas marpuna. Panr
Matpullbl. CUCTEMBI INHEUHBIX YPAaBHEHUM.
2. . llonsitue BekTopa. JluneitHnsie onepauun Haj BekTopamu. [Ipoekuus BekTopa Ha och. Pasnoxkenue
BEKTOpa M0 MPSAMOYTOJIbHOMY 0a3ucy. PaccTosiHre Mex 1y AByMs TOUKaMH, KaK JJTUHA BEKTOpPA.
3. Jlunum Ha miockoctu. [Ipocreiine 3amaun Ha TIIOCKOCTH: AECJIEHUE OTPE3Ka B JAHHOM OTHOILICHHH,
IJI0IIab TpeyroibHUKa. [lonsipHble KOOpAUHATEI. YpaBHEHUE NPSIMOM HA MIIOCKOCTU. KpuBble BTOpOro
MOpsAJIKA Ha TNIOCKOCTH
4. IInockocth B mpoctpanctse. [Ipsmas B mpocTpaHcTBe. B3auMHoe pacnonoxeHue npsiMoi v MiI0CKOCTH
B IpocTpaHcTBe. [IoBepXHOCTH BTOPOTo MOPSIAKA U UX CEUEHUS
5. Teopust MHOXkecTB. Onepanuu HajJ MHOKECTBaMHU.
6. Oyuknms, o0yacTh ee ompeaeneHus. YWCIoBbIE mMocieAoBaTeNbHOCTU. [lpemen ducioBoi
nocnenoBarenbHocTU. [lpenen ¢ynkumn B Touke M Ha OeckOHEUHOCTH.OTHOCTOPOHHHE TMPEICIIbI.
HenpepoiBHOCTh (yHKIINN.OTHOCTOPOHHSS HENMPEPHIBHOCTh. TOUKHU pa3phiBa
7. lonstue npousBoanoil. IlpaBuna nuddepenuponanus. JuddepenippoBanne ClI0XHON (QyHKIHH.
Tabmuma  mpomsBogHbiXx.  JuddepenmupoBanne  HesBHOW — QyHKuu.  nuddepeHImpoBaHue..
Huddepenuuman. [Ipasuno Jlonurans.
8. YcioBust MOHOTOHHOCTH (PYHKITMH. DKCTpeMyM PyHKIMU. OThICKaHUE HaUOOJIBIIIETO U HAMMEHBIIIETO
3HaueHUs. BBIMYKIOCTh, BOTHYTOCTh, TOYKM meperunda KpuBod. AcuMnToThl. OOIIas cxema MOJHOTO
rccnenoBanus (GYHKIIMHM U IIOCTPOCHHE €€ rpaduka.
10. OcHOBHBIC TIOHSTHUS TEOPUU KOMILIEKCHBIX uucel. ['eomMeTpudeckoe M300paKeHHE KOMIUICKCHBIX
ynces. ®opmbl 3aMMcu KOMIUIEKCHBIX yHcell. J[efcTBUS HaJl KOMIJIEKCHBIMH YUCJIaMU.
11. IlepBooOpa3znas. Heonpenenenusiii nuaTerpan. Tabmua oCHOBHBIX MHTErpanoB. OCHOBHBIE METO/IbI
WHTETpUpOBaHus. MHTErpupoBaHue parMoOHANbHBIX (GyHKIMA. WHTErpupoBaHue HpparuoOHaTbHBIA
¢bynkuuid. IHTerpupoBaHie TPUTOHOMETPHUECKUX (PYHKITHIA.

2 cemecTp

1. Ornpenenenne onpeaeneHHoro narerpana. @opmyna Hetorona- JleliOnuma. 3ameHa nepeMeHHOM
Y MHTETPUPOBAHUE 1O YacTsM. [[pubnrkeHHOe BRIYUCIEHUE ONPEICTICHHOTO HHTETpaa.
HecoOcTBeHHbIE MHTETPaAIBI ¢ OECKOHEYHBIMH TpE/IeIaMu U OT HEOTp. (YHKITHA.

2. [TonsiTrie GyHKIIMM HECKOJIBKUX NIEPEMEHHBIX. YacTHBIE MPOU3BOIHBIE i UX T€OMETPUICCKUI
cmbici. [Tomaeii quddepennman. [pousBoanas cnoxHo QyHkiuu. [Ipon3BoaHbIC HEIBHBIX (yHKITHA
OJTHOM U JBYX MEPEMEHHBIX. DKCTPEMYMBbI (PYHKIIHI HECKOIBKUX MTEPEMEHHBIX.

3. Ornpepenenre TBOWHOTO HHTErpasia, CBOMCTBA, BEIYKCIeHHE. [[prnokeHnst TBOWHOTO WHTErpaa.
Tporinon unrerpan. [Ipunoxenus.

3 cemecTp

UYucnoseie psiapl. CymMMa 1 ¢xon-Th psiga. HeoOXoauMeblil mpu3Hak CXOAMMOCTH psijia C
MOJIOKUTEIBHBIMU UjieHaMU. JlocTaToOuHbIEe IPU3HAKU CXOJ-TH. 3HAKONEPEM. U 3HAKOUEPE. PSAIBI.
OYHKIUOHATBHBIC PSABI, 00JI-Th cXoauMocTu. CreneHnblie psiabl. Psaasr Oypoe.

4 cemecTp

3anaua Kommm. YactHoe u oOmiee pernenue. /{uddepenimanbaple ypaBHEHUS IEPBOTO U BBICIINX
nopsikoB. JInHelnble mudepeHnnaabHble ypaBHEHUS BEICIINX MOPSIKOB. CHCTEMBI
muddepeHInanbHbIX ypaBHEHUN



IV B yacTHBIX npou3BoAHBIX. KaHoHHUeckue Gopmbl U Kiaccudukaiys ypaBHEHHH B 4aCTHBIX
MIPOU3BOHBIX BTOPOTO MOPsIKA. XapaKTepUCTUUECKOe ypaBHEeHHE. BoilHOBOE ypaBHEHHE. Y paBHEHHE
TEIJIONPOBOAHOCTH. Y paBHeHue Jlamnaca. Pemenne 3agaun Jupuxie.

S.cemecTp
«DyHKIIUU KOMILJIEKCHOTO ITEPEMEHHOT0»
«duddepenmpoBanue GyHKIINN KOMITIEKCHOTO IEPEMEHHOTO»
«MHTerpupoBanue pyHKIIMA KOMIUIEKCHOTO MTEPEMEHHOT 0
«PsIIBI B KOMITIIEKCHOM TUIOCKOCTH)
Pan Jlopana
«BpraeTs! GyHKIA)

Kputepusimu /151 OleHKHU Pe3yJIbTATOB SIBJISIIOTCS:

1, 2 cemecTp:

3 6anaa.- [IpakTrueckoe 3aaHKe BBITIOJHEHO BEPHO, OTCYTCTBYIOT OIIUOKHU Pa3IUYHBIX THUIIOB.

2 0amua.- Xoj penieHus BepeH, MOyYeH HEBEPHBINA OTBET M3-3a BRIYMCIUTEIILHON OMIMOKH, HO MPU
3TOM MMEETCs BepHasl MOCIEeI0BaTEIbHOCTh BCEX 1IAr0B PEIICHUS

0 6as10B- X011 pelIeHUs] HE BEPEH, MOIYYEH HEBEPHBIM OTBET

3,4,5 cemecTp

5 6annoB.-IlpakTrueckoe 3aaHre BHITIOJTHEHO BEPHO, OTCYTCTBYIOT OIIMOKU PAa3IMYHBIX THIIOB.

4 6aJ10B.- X0/1 pelieHus1 BepeH, NOJy4YeH HEBEPHBIN OTBET M3-3a BBIYUCIUTEIIHHOM OIIMOKH, HO MPH
3TOM MUMEETCS] BEpHAasl MOCJIEI0BATEIbHOCTh BCEX IIAr0B PEIICHUS

36as1a.- X0 penieHus: BEpeH, MOAyUYeH HEBEPHBIN OTBET M3-3a2 BBHIYUCIIUTEIBHON OMMOKH, HO TIPH 3TOM
HMMEIOTCSl HETOYHOCTH B MOCJIEI0BATEILHOCTH BCEX 11aroB PEIICHUS

2 6assia.- XoJ pelIeHus] BEpEH, pEIICHHE HE JOBEJAEHO A0 KOHIA

1 6anua.- XoJ pelieHus He BEPHBIN, PEIICHUE HE JOBEIACHO /10 KOHIIA

0 6as10B- X0/ pelIeHusI HE BEPEH, MTOJTYYEH HEBEPHBINA OTBET



MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccutickoit denepanuu
denepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs
«CEBEPO-BOCTOYHLIN ®EJIEPAJIbHBIA YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texamueckuit uactutyT (pmwman) PIAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTiku u uHGOpMATUKA

Jomamusisi paboTa npu3BaHa CUCTEMAaTU3UPOBATh 3HAHUS, TO3BOJISICT MIOBTOPUTH U 3aKPENTUTH MaTeprall.
CTyZeHT BBINOJNHAET BapuUaHT WHIUBUAYaJbHOW JOMAIIHEeW paboThl, HOMEpP KOTOPOTO COBMAAAET C
HOMEpPOM ero (paMIIuy B ayAUTOPHOM XKypHaie. JloMaliHue 3alaHus BBITOIHSIOTCS B COOTBETCTBUHU C
rpaduKoM M3y4YeHHs TUCHUILUIMHBI U CIAIOTCS Ha MPOBEPKY MPEIoiaBaTeiio.

1 cemecTp

JlomalHsas paoora l.

Uccnenoates CJIY Ha cOBMECTMMOCTh W PEHINThH TpeMs crocobamu (¢ momoimpio mpaBmina Kpamepa,
MeToioM ["aycca u cpecTBaMu MAaTPUIHOTO UCUUCTICHHS).

C2 1 -3|-4
.14 7 -2|-6
1 -8 5|1
4 -2 3
2. 13 1|5
-2 5|4
(1 3 —2|-5
301 9 —4-1
2 6 -3|6
? 3 1|4
4. |4 -1 56
-2 4]9
635—6—5
5.12 -3 5|8
1 4 —1|1
o
6 -9 8| 5
6. 12 =5 5| 4
2 -1 1|-4
o
A 4 —3|-10)
7. k1 5 2| 5
3 -2 4] 3
e ™
(2 5 6] -8
8. |1 7 =5| -9
4 2 —1|-12
\_ _/
i w

1 -3
1. |1 =2
2 -l
/
(1 3
12. |3 -2
2 1
\
1
13. 1 0
do 1
5 -2
4.1 =2
L3
/
2 -1
15. 13 -1
1 0
(11
16. |3 -4
0 -2
(3 1
17. 1o -2
2 I
1 0
18. |2 2
3 -2
/'

1| =2
4|11
0| 1
0| 4
1 [-3
—1|-3
1[-1)
3| 7
306 )
0 ]-5)
1| -1
110
—6|-15
1| -2
3| 7
110 )
3| -1
-3 —8/
3110 )
1| -4
303
215
5010
211



4 7 -3]-10 -1 2 115
9.2 9 —1| 8 19. 2 -3 3|1
16 -3| 3 0 1 -5|-9
(1 -5 3 | -1 0 -2 -5|-12
102 4 1| 6 20. 2 -1 3| 7
3 3 -7]-13 11 14
2 1) n 2 5 |-1
2103 5 212 29.[1 210
6 3 3 -1 -3]1
4 1 115 1 2 111 )
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Jdomamnss padora 2 .
1o xoopaunartam BepuuH nupamuasl ABCJL, naitu:

7) ITMHY pedpa AB;

8) yron Mexay AB u AC;
9) momanas rpanu ABC;
10) 00BeEM MHpPaMUJIBL;

11) ypaBHeHHue Tipsmoit AB;

12) ypaBHeHue miockoctu ABC.



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

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

20. A(2,-1,2),B(1,-1,6),C(0,0,2), 1(2,1,4).
21. A(4,-2,3),B(4,-2,1),C(1,0,1), (0, 1,0).
22. A(1,-2,5),B(5,-2,3),C(1,-6,0), I(5,1,0).
23. A(0,-2,0),B(3,-2,1),C(1,2,0), 4(0,1,5).
24. A(1,-2,4),B(-5,-2,0),C(1,3,0), I(3,1,0).
25. A(0,2,3),B(0,1,2),C(-1,0,1), (0, 1,9) .

26. A(0,2,-1),B(3,1,2),C(1,5,1), A(0, 1, 6) .
27. A(1,-2,5),B(0,1,3),C(-1,4,5), (0, 8, 0) .
28. A(1,3,5),B(2,1,-1),C(-1,2,3), (1, 1,0).
29. A(L,2,4),B(-4,1,2),C(1,-4,-3), (0, 1,6) .
30. A(-7,-2,5),B(0,1,-3),C( 0,4,5), 1(2,1,0).
31. A(L,-2,0),B(0,-2,3),C(1,-6,5), 4(0,2,0).
32. A(1,4,4),B(6,6,0),C(1,-7,-8), 4(0,1,8).
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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), (0, 1,2) .

JloMamHgs padora3
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Jlomaniuss padora 4 .

BbIaucnuTh NpoU3BOAHYIO CIIOKHON (DYHKIINH.
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3amanue 3.
BeraucianTs npon3BoaHY0 (PYHKITMN 3aIaHHON TTapaMeTPHICCKH.
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3amanne 4.
BeraucnuTh mpon3BoaHY0 (GYHKINY 3aJaHHON HESIBHO.

1. 2ylny=x 19.sin(y—x2)—ln(y—x2)+2 y—x2—3:O
2. y=1+xe” 20.Z+ey/x—i/£:O
X X
3. y=x+arctgy 21.xy2+y21nx—4:O
4. ysinx—cos(x—y)=0 2. x* +Inxy=0
5. xsiny—cosy+ cos? y=0 23. tg(xy)zcosx
6. x4y 24?3 24. In(xy)+ 4xy =0
7. y=cos(x+ y) 25. x=4cos(x + y)
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=O
11. y? cosx =sin3x 29. x¥ —e? =0
12. cos(xy)=x 30. In(2xy)—e® =0
13. x7 = y* 31. cos(xzy): 4x
14. sin(xy)+ cos(xy): tg(x + y) 32.x+y= arctg(xy)
15. x° +y3 —3axy =0 33. y:sin(x+y)
16. x* +y4 :)czy2 34. y =xy + arctgx
17. xsin y + ysinx =0 35. 3xyIn x = sin nx

18.¢e¥ +eV =2 —-1=0

JlomalHsas padoora S .

«HeonpeneneHHbIH HHTErPaD)

3amanue 1.
BrruuciauTs MHTETpalibl METOJOM HEMOCPEICTBEHHOTO WHTETPUPOBAHUS WM METOJAOM 3aMEHBI
MePEeMEHHBIX. Pe3ynbTaT HHTETpUpOBaHUS IPOBEPUTH UG (HEePSHIIMPOBAHUEM.
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s ® 21'Jx(1+1nx)
2
jx _+11 d -~ I«/1+§Cnxabc
xdx X
23. dx
\/x +1 J\/; +1
sm xdx 5x—-6
24, | ——=dx
\/1+cos X I\/1—3x
. _% 2 dx 2s. | (arctgx)lo "
' coszix3 ) . 1+ x2
dx o

J- J. e dx
X2—2X+1 [4_62)6

e’ xdx
10. |e| 2— b 217.
‘[ ( x ]d '[x4 +1
cos2xdx xdx
11. | ——— 28.
J.coszxsinzx J'x"’ +1
Axd
1g, [ Cohdr 20 [ &
cos” xsin” x x(1+1In" x)
4
d
13. | X dx 30. [—F—
x +1 ) . z(lj
x“sin”| —
X
3—2sin’ x dx
14, | ————dx 3. | ———
.[ sin? x Ix/;coszx/;
1—sin’ x
15. | ———dx 32.
J‘ sin® x Jxln X
X sin x
16. |sin®=dx 33.
j 2 j«/5+cosx
x* + 2dx
17. | —————
j x* =1
3amanmne 2.

BbIuucIuTe MHTErpalibl, UCTIONB3Ysl METOA WHTETPUPOBAHUS IO 4YacTAM. Pe3ynbTaThl MHTETPUPOBAHUS
MpoBepuUTH AU PepeHIInpOBaHUEM.
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16.]22)6—_1dx
5x° —x+2

17. X +2 dx

xZ +2x+10
3x+1 d

x2 +2x+2

5x+3
19. | ———dx
sz -2x+5

2o.j2x;ldx
x°+2x+3

dx

%2 +8x+20

22. jx—+3dx

x> -2x-5

21

3amanne 4.

Breramnciants HWHTCIpaJIbl BUa j

P —
N2x? —2x -1
. I dx

V2 = 3x — 4x2

. I dx
\/1+x+x2
dx

8

j\/5—736—3362
I dx
1/xi3x+5i
10. | d
V2 = 3x — x?

dx
1. |
\/5x2 —-x-1

9.

12. | 3 g
Vax? +dx+3
E . St NN

31 66x—11x2

\/ax2 +bx +c

27 J‘L
' 6x2 +x+1
-1
28._[27x—dx
x°—6x+5
-1
29. 2x—dx
x“+2x+5
' xZ+x+1
3L | d
T 5x? —3x+1
32 J‘L
' 3x2 +x+9
33 dx
. 5x2 +3x+8
18.j Ax+ B dx
Jax? +ex+c
19I xdx
\/x2+2x+5
20. | dx
\/x2+2x+5
21, | dx
\/3x2+x+9
22 J'L
\/1+x—x2
23. | dx
\/3x—5x—7x2
24, | dx
\/5x2+3x+8
5 dx

5.
3+ 66x —11x2



x+3 3x—1
14. j dx 26. j dx
N3+ 4x — x> N2 = 3x — 4x?
3x+5 dx
15, [ ——=dXx 27. |
Jx(2x -1) N—4x? +dx+3
5x+3 d
16, [—= dx 28. | a
Vx? +4x+10 Vx? +2x +10
d 2x—1
17. | al 29. al dx
x2—x-1 5x2 —x+2
dx dx
18. | 30.
\/—x2—2x+8 Vx? +3x+1
5x+3 dx
19. | dx 31. |
V=x? +4x+5 Vx? +2x+5
3x+2 Sx+7
20. [———"—dx 3. a dx
¥ x+2 x2 +2x+3
d d
21 | a 3. |
\/x2+2x+2 5x% +2x—1
3 cemecTp
Jlomamass padora 1.
HCCJ’IGI[OB&TL Ha CXOAUMOCTD psAAbI
| BapuaHT
1.1 i 1 1.2 © 3 1.3 = n+l
> : 2
n=2M_—1N n=1 N n=1 471 1
1.4 = p 1.5 £ 1 1.6 = n’
zl n’+1 Z 2n +1 HZ::‘n+l
1.7 sin’n 1.8 1 1.9 =,
111 1’1
;( ) z( ) n+1 ;3113—1
1.10 2 25 2-5-8 2-5-8..(3n—-1)
—+ == +...+ +
1 1.5 1-5-9 1-5-9..(7n-23)
2 BapuaHT
1.1 “ n+1 1.2 © 1.3 > n+1
> Z( 2o
n=1 2I’l+2 2n+1 n=l1 2
1.4 » 2 1.5 = 1.6 PR
2 2 >
~n’+1 “~3n-1 ‘on(n—-1)
1.7 * 1.8 i 1.9 = 2n+1
_1 n—13n _1 et
20 20 2w 0
1.10 1*11 1*11*21 1*¥11*21...(10n - 9)
—+ + +..+ +
1! 3! 5! (2n-1)!

3 BapuaHT




1.1 izn +1 1.2 i 1
n=1 (\/5 ! n=l1 I’l2+1
1.4 x  gn 1.5 i 1
nZ:l 4’!*1 el dn+5
1.7 o \/; 1.8 © !
PG 25D
n=1 I’l+2 n:l3
1.10 1 1 1 1
+ + +t—
1.2 23 3-4 n(n+1)
4 BapuaHT
1.1 © 53 1.2 i 1
,,=1 e ~'(Bn-2)(3n+1)
1.4 i n+l " 1.5 Z“’: 1
n:l( Sn ) n=1 1-2n
1.7 = n 1.8 2"
_1 n 1)7—
;( ) ) ;( )
110 1—l+ l+ + (=" ! +
2n -1
S BapuaHT
. Zw: i b2 N i1
n
2
Zon? 41 ;(3,1_4)
1.4 | 1.5 <.
; 3-5n ; n'+1
1.7 = 1 1.8 . 1
31— Z(—l)
n=1 4
1.1
O 12,3, ey
7 6n —>5
6 BapuUaHT
1.1 © on 1.2 © 1
; n® +1 nZ=:1 n’ +1
1.4 z(n+1 1.5 in+2
3n —1 = 3n-—1
1.7 1.8 Z
-1 1 Y —
;( ) 0" Z( )3 +1
1.10 2! 3! 4!
PR VT
10 10 10
7 BapuaHT
1.1 © 3n 1.2 Z“’: n
;2n+1 e
1.4 = on-1, 1.5 Son+ 2
2 G 2
2n+8 —~n-3
1.7 1.8 2 1
1 - —
;( )2n+5 nzzll( : 4"
1.10 | sin ¢ sin 2« sin" a
+ +
In10  (In10)> (In10)"




8 BapuaHT

1.1 © In—1 1.2 1.3 Zw: 1
nZ_; " — In"(n+1)
1.4 © 1 1.5 1.6 < 2n + 1
HZ::l Sn_l nzzl n - 2
1.7 2 2n+1, 1.8 1.9 °° (-1)"
;(311—2) ,12:12"(3n+1)
1.10 1 1
14—+ ——
+ﬁ+ﬁ+
9 BapuaHT
1.1 © 3" 1.2 1.3 A
HZ::‘n” ;ns
1.4 i 1 1.5 1.6 i 1
= Tn—2 1 N 2n+4
1.7 Sy nté 1.8 1.9 = n2 45
;( 1) 2n—1 ; on
1.10 2 3 n
l——+—-
7 13 6n->5
10 BapuaHT
1.1 i n! 1.2 1.3 i 1
= (2n)! N 2n -1
1.4 2 4n+2 1.5 1.6 =]
;3’7—1 ;4—311
1.7 > . N 1.8 1.9 < n n+3
-1 —1
1.10 | sina sin2a sinna
+ —+.t —+
In2  (In2) In2)
11 BapuaHT
1.1 2 .1 1.2 1.3 > 2n
-1 Ly
,,Z:;( )3n+1 nZ=1:( 1) n+3
1.4 =1 1.5 1.6 z 1
;n3+3 ;3n+4
1.7 =1 1.8 1.9 Z n+4
;Sll’ln—2 ;21/1_1
1.10 2
1+2—2+—3+ +..
12 BapuaHT
1.1 2 | 1.2 1.3 2 n N+2
1 -1
nzz;( )3n+2 ;( )4”_1
1.4 i 1m a1 1.5 1.6 i 1
Z\ 4n+1 mn
1.7 i 1 1.8 1.9 © !
= (2n+1)n+2) ZI(HJ




O )
—+| = | =] +...+ +
4 \7 10 3n+1
13 BapuaHnt
1.1 NG 1.2 = 10* 1.3 o1
;(l’l"'lj =1 n' n=1 n6
1.4 B 1Y 1.5 = 42 1.6 B
Z(’H j 3n—1 27
n=1 Sn-2 n=1 N P e
1.7 = on 1.8 =] 1.9 = ptl
-1y =
nZ:l:( )4" ;?ﬂl—l ,,Z:;Sn+l
110 [ 3 35 3.5:7 +(_1)n_13-5-7-...~(2n+1)+m
2 25 2-5-8 2-5-8-...-(3n+1)
14 BapuaHT
1.1 o 3" 1.2 =] 1.3 2
;(—1) o ;(—1) o Z( V' onts
1.4 = 1.5 By 1.6 n
2. > ( n )
= 3n+8 2 Z,: 241
1.7 w4 1.8 = 1.9 5 It
;(n+1)! ,,Z::‘n“+4 Z,: n!
1.10 Lo .\
1+17 1+2% 143
15 BapuaHnt
1.1 = 1.2 = 1 (n+l) 1.3 =]
,,Z:;nlnzn ;4_”( n j ;5411—3
1.4 =] 1.5 =] 1.6 Y
;n4+n ;4’14‘1 ,,Z::‘S"-n
1.7 = 2n+1 1.8 » L 2n+1 1.9 i(_l) 1
;8;1—2 Z;( 1 (2-}—311) 5 843
1.10 1+L+L+
33 545
16 Bapuant
1.1 © n! 1.2 % 1 1.3 ks n+3
_ YI_ _177 _ln—
;( )2" ;( )4n+2 ;( )Sn—l
1.4 = 3.5 1.5 = 1.6 DY
nZ::‘ 7" ;n5+n ;(371_1)
1.7 =1 1.8 = n+3 1.9 Y
Z; 4n+3 ;411—2 nz_;(n+1)3"
110 | 1 111 1-11-21 1-11-21-...-(10n-9)
—+— +...+ +...
I3 5! (2n-1)
17 BapuaHT
1.1 B 1 1.2 2 L 1.3 = n+2
1 _—_ -1 —1"
;( ) T Zl( R Z:,( ) 5
1.4 = o+l 1.5 =] 1.6 4
S n+1 )3
;4;7—1 ;4n+7 ;(3%1)




1.7 © gn 1.8 © 1 1.9 LI |
z\/_ Z 5 _2 Z 4
n=1 N1 n=1 1 n n=1 N +1
1.10 1-4 1-4-9 1-4-9..n°
1+ + +...+ +...
1-5 1-5-9 1-5-9...(4n-3)
18 BapuaHT
1.1 o " 1.2 = pnl 1.3 © 1
D 25 >
n=1 Sn + 1 n=l n n=1 31’1 + 1
1.4 izn+5 1.5 i 1 1.6 i 1
o In—1 ~n®—n ‘= 4n+10
1.7 > 75 1.8 2 | 1.9 = 4n+1
_1 n _1 n
> N T 2D
1.10 1 1
l+—+—+—+
101 201 301
18 BapuaHT
1.1 oo " 1.2 = pnl 1.3 © 1
> 25
n=1 5n+1 n=l n n=l1 3I’l+1
1.4 i2n+5 1.5 i 1 1.6 i 1
‘= Tn—1 ~n®—n ‘= 4n+10
1.7 275 1.8 i 1 1.9 i 4n+1
-1)" -1)"
;3” ,,Z:;( ) n-2" nzzll( ) Tn—-5
1.10 1 1 1
+ + +— ...
201 401 601
19 BapuaHnt
1.1 i 1 (n+el) 1.2 i n! 1.3 i 3n
n=1 4" 3n n=1 n" =2 7’12 -1
1.4 =1 1.5 = n+3 1.6 =, 2"
z 4 z n
i no+n ‘= 5Sn—1 ~n-5
1.7 X 1 1.8 X 2n+1 1.9 % n
-1)" -1)"
,,Z::‘Sn+3 nzzll( ) n(n+1) Z‘( ) +1
1.10 1 N 2 N 3
1+1° 1+2* 1+3°
20 BapuaHT
1.1 L Y| 1.2 i n 1.3 i 1
~ 5 ~9+n’ ~on+17
=l 4n +2 n=1 7’l7 +n n=1 n
1.7 i 1 1.8 i 1 1.9 = 2n
_1 VI_ _1 n _1 n
nzz;( ) n’ nz:;( ) 5+3n nZ::‘( ) 8n—1
1.10 3 5 7
I+—+—+—+
4 9 16
Jomamnss pa6ora 2.Be4nciIuTh CYMMY psiia ¢ TOYHOCTBIO O .
BAPUAHT pAIBI a BAPUAHT PAIBI a
1. % G| 0,01 2. o (_1)"+1 0,01
-1) —
;( ) 3n’ ,,Z:;‘ n!




3. E 0,001 4. o 0,001
;(_I)M (2;11)" | ;(_ nn!(znl+1) ’

5. E 0,01 6. - . 0,0001
2O e | Sen |

7. = (_1) 0,1 8. 5 (_1) 0,001
,,Z_;( 21) - ;3"((3;?+ 1)

9, > (1) 52 0,1 10. - 1y 0,001
,,Z_:'( ;)"n ,,Z_;(214—(1)12)(znn+1)2

11. = (_1) 0,0001 12. = (_1) 0,001
ZI: (gn:-)l)! Zl ((2;11))!

13. . n 0,01 14. = (_1) 0,0001
5(-3) 5

15. = (_1) 0,01 16. - " 0,01
;i“ 1)2 Zl _%j

17. = (_1) 0,001 8. = (_1) 0,01
> o 5

19. i 1y 0,00001 | 20. i(_l)n (2n+1) 0,001
= (2n)n! ~  (3n)

omManiHss padora 3.Haiit 061aCcTh CXOMMOCTH CTENIEHHOTO Psijia.

BapHUaHT

L. > 3" x" = 5" x" >
> ks 3

n=l1 n' n=1 3n
1

2. & (n +1)x” = ; 0 (x—3)"
;2”in2+1i nz:;n!x Z 2

3 nwl x;';l il 2n3—nl) e g(x :55)»1

4. g:;xn g(n;l)! o 24"(;:1)"

5. - B p 7
S i Sy

6. . T o (1) p
Yoy S S

e X ot

I e S

> g(— 1y ;Cz 2(2;1 +1)x" i (); +41)

10. = x" i«/n+1 . i (x+5)"




. 3" o snto = (x+2)
X —X
; n n=1 n' ; n'7n
12 0 n2 ., o0 4;1xn © (x_4)n
pely ) ) ;3”3\/; ; n-3"
13. S n n 4" n = (.x+2)n
;211(n+1)x nZ::‘ n! . ; n_2n+l
14. 0 27 " 0 X" © (X—S)n
= Jen-13" ;(Hl)' nz_;(n+4) "
15. 0 7’13 © on R © n3
n n 1 n
Z‘l+3n2 ;n2+1x ;2"(+x)
16. =l = 3" x*" z (x-1)
X
;2” ;5"\/2 ;‘(3n+1)4”
17. =n & 5" = 3n(x—2)'
Sonl ;6”% ZI: (5n—1)
18. N ! " Sy N (x+4)n
;n(n+l) ;rﬂx ;(2]’14'1)”
19. = 3l 24" X" = (x+2)
20wy 25 23
20. =0t 2 3" x" 2 (x—S)"
n=l1 n! * ;4’13\/; ; n3
omauiHss pa6ora 4. Paznoxuth GyHKIUH B psi MakiiopeHa.
BapHaHT BapHaHT
1. B X, X 2. =2 3
y_\/;COS“, - 1-x° y:\/;e3, y:1+x2
3. X 4. _x 2
y=x'e?; y= \/;2 y=re; y=-—"-
I+x l1-x
> =xcost; y=—> 6. = x’sin; _
7 ’ y_l+x2 7= 2’ y_l+x3
7. 1 _x 8. arctg(XZ) X
y:1+x4; y=xe! 77 x’ ; ’
9. Cox2 X2 10. x e
y=xsin—; y= = : =
1-x° rte” g VI+x?
1. y =xcosx’; yzi/;«/lan 12. _ x’
y=XC0S—; Y= .
- X
1 y xsin>; y Jx * g a
= ) = = Xe , =
£ e g R
15. yzln(1+x2> yzxcos\/; 6. y:xln(1+\/;> y=x'e"
17. y:%/;ex; _ arcigx 18. y:\/;cosz; y:xln(l+x3)
Ix 3
19. ) 20. 5
y=3\/;s1n§; y=xVl+x’ y=xg; y= 1\/_;)62




omaliHss padora S5-6. Pasnoxuts dynkuuio B psg Telgopa no cTeneHsm X-a.
BapUaHT BapUaHT
l. =In (X+2 -1 2. +2
fx)=In (X+2) X oe)= i_ X
3. fx)=In x x-1 4. f0)= [ x-4
5. fo)=A/x x-8 f)=A/x x-1
7. fo)=~Ix x-1 )= 1 x-2
1 + x
0. x+1 10. 1 x+2
)= feo=
/&) 1+ 3x x — 4
11. 1 x-2 12. )= 3x x-1
fo)=——=— €
x — 1
13. fix)=2" x-3 14. fx)=In(x+1) x-1
15. 1 x-1 16. 1 x-2
x)= x)=
fo)= 5= ft)=—
17. )= x x+1 18. fo)=Nx x-1
19. =3 x+1 20. 1 x-1
Jx) \/; fx)=
1+ 2x
oManiHss padora 7. Beraucauth npuONIMKEeHHO ¢ 33JJaHHON TOYHOCTBIO.
BapUaHT BapUaHT
1 J27 10 107 2. J66 n0 107
3 /60 10 107 4. 60 n0 107
5. Y129 10 107 6. 366 m0 107
7. 3126 m0 107 8. 34 10 107
9 1,02 o 107 10. In1.2 mo 107
11. 484 10 107° 12. 38 10107
13. cos 10° o 107 14. sinl & no 107
15. sin15° 0 107 16. cos 1° no 107
17. e o 107 18. Inl.4 mo 107
19. V15 no 107 20. 70 mo 107

JdomamHsass pa6ora 8. BplUHCIUTh ONpENENCHHBIA HHTErPall, HCIHOJIb3YS Pa3I0KEeHUE

noJIbIHTErpasibHON pyHKMH (¢ ToyHocThI0 0,001).

BapHaHT BapHaHT BapHaHT
1. 1 I 2. L 3. 2 o
j e *dx Ie_xdx ISlnxxdx
0 0 0
4, ] 5. v 6. L
I cos x dx 3 dx I -
0 v!.‘z»/l_xz 0’\/1+x4
7. 1 8. 1 9. 1
3 .
Jz- arcigy .([COS Vax dx Jz- arcsin_x
0 X 0 X
10. % 11. l, 12. ;,
Iln(1+x2)dx J.\/;sin x *dx Ixcos xdx
0 0 0

B DA




13, ! 14, 050 12 15, I
2 dx 3 2
I arctgx”dx . 2 I 1+ x°dx
0 0
16. 0.5 17. 0.5 18. 1
jxe Y dx jxln(l—xz)dx fIn(1+ x?)
g . I dx
o x
19. L 20. 1
2 I cos ~/xdx
j xarctgxdx 0
0

Jomamnss padora 9-10. Paznoxuts pyHkuuio B psag Pypee B 3alaHHOM HHTEpBaJe. 3anucaThb

€3yJbTaT B BUJIE TAPMOHUYECKON QYHKIMHN y=Asin(wt+¢p)

BapHaHT BapHaHT

1. y=|x x€(-2,2) 2. y=2x-3 x€(-11)
3, y:]-x2 x€(—],]) 4. y:xz x€(0,2ﬂ)
5. y=x-1 x€(-1;1) 6. y=|x| x€ (- n)
7. y=I+|x x€(-1;1) 8. y=2-|x x€(-2;2)
0. y= T—X X € -z 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. V=X x€(-1;1)
15. X x€(-2;2) 16. y=x-1 x€(-1;1)
y= 1—5
17. y =x? x€(-2;2) 18. V=X x€(-mm
19. y = x> x€(-3,3) 20. y=2x+1 x€(-1;1)
4 cemecTtp

Jlomamagsa paoora 1-2.

Haiitu 06muii naterpan audepeHnnanbHOro ypaBHEHUS.

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

r) (sin y+cosy)y' +cosysiny =0,
n) xpy' =1-x".
2.2) 4+ Y dx— ydy = X’ ydy;
6) (¥° +x)dx —x(y+1dy = 0;
B) y') =1-2x;
) cos ydx + cos xtgydy = 0;,
n) y'etgx—y =0.

3.a) (1+ y*)dx — yxdy = 0;

0) x+/3+ yidx+ yV2+xdy = 0;

B) X'+ y =%

r) (1+x)y+1-y)y =0

n) 3e'tgydx (1—e*)sec’ ydy = 0.
4. a) 6(xdx— ydy) = 2x*ydy — 3xy’dx;

0) xy/1 -y dx + yJ1—x"dy = 0;

B) x\/ler2 +y\/1+x2y” =0;
r) y'sinx = yln y;
n) y'ctgx +y =2.
5.a) (e +5)dy + ye*“dx = 0;
0) xﬁdx+yﬁdy =0;
B) ) =y = xp;
r) (e"+D)y' =e’;
n) tgysec’ xdx + tgxsec” ydy = 0.
6. a) 2(xdx — ydy) = x*ydy — 2xy°dx;
6) x’y*y' +1=y;
B) x5+ dx+ yVad+x*dy = 0;
r) yx=ylny;
) y'tex—y=1.
7. a) dox +y(1+x%)dy = 0;
6) xy(I+x")y =1+y%

B) {1+ " Inx+ yx’y = 0;




r) y'sinx = ylny; r) y' = Z\Elnx;

o) (1-e )y =e". n) sinxdy —2yIn ydx = 0.
8.a) y(4+e")dy —e*(y* +1)dx = 0; 16. a) 2xdx — ydy = yx*dy — xy’dx;
6) (1+e*)y’dy = e*dx; 6) (1+e*)y = ye';
B) (x’—1)y' =y" -4 B) xInx-y =y;
r) y'cosx = y(Iny)™; r) xﬁdy + yyJ1—y*dx = 0;
) '+ yH1-x*)" =0. 1) (14 y*)(sinx + cos x)dx + ysin 2xdy = 0.
9. a) 2(xdx + ydy) = x*ydy + 2xy>dx; 17. a) ye™dx—(1+e**)dy = 0;
6) 3+e")yy =e; 6) (I-x")y' +(1-»*) =0
B) sin xcos ydx —cosxsin ydy = 0; B) Incos ydx + xtgydy = 0;
r) ' +xe’ =0; r) \/Exdx + ymdy =0;
1) A5+ v +p/N1-x* =0. n) e Vdx=e"(1+e")dy.
10. a) 6xdx — ydy = yx*dy —3xy’dx; 18. a) (x*y +x°)dy + (xy — y)dx = 0;
6) V4—x"y +x)° +x=0; 0) xﬂdx—(l+x4)(l+y)dy20;
B) ylny+xy"=0; B) (x+2)e’dx + yvx +1dy = 0;
r) dy =e"dx; ) (x° +1)y' =9y" -4
n) dy = tgxigydx. 1) In ydy — xsin xdx = 0.
11.a) y(4+e")dy—e'dx =0; 19. a) (1+x*)dy + ydx = xydx;
6) y1-x* +x0* —x=0; 6) v —Vx + (v +/y)y =0;
B) )y —2xsecy = 0; B) xycosxdx + In ydy = 0;
r) xdy — y* Inxdx = 0; r) xdx+ y’e"™dy = 0;
n) dy = (e +e"")dx. 1) (4—cos’2y)dx+ (1—x*)sin2ydy = 0.
12.2) x+/4+ y dx + ymdy =0; 20.a) y(x* +Ddy +x*(y* +1)dx = 0;
6) Se'tgydx +(1—e"sec’ ydy = 0;) 0) (1+x)ydx++(1-y)xdy =0;
B) Inyy' = y; B) Inxdx + xe’dy = 0;

NneG+)=x"+e’;
n) (1+x3)y’de—(1+y)x’dy = 0.
13.2) (1+ y*)dx = (1+ x*)dy;

1) 2x41+ y2dx + e"‘”zdy =0;
1) (5—3cosy)dy = —e*dx.
21.a) y’dy = (1-2x)dx + xy°dy;

6) \3+y +1-x"py' = 0; 6) (1+1n? y)xdx + In y(1— x)dy = 0;

B) \/4—x2dy+\/l—y2dx =0; B) v/3cosxsin y+sinxcosy-y' = 0;

) 2(y+)y7)+V2-x7y =0; ) xp(l+x%))y =1+ 7%

n) xsiny = y'(1+x*)cos y. 1) (1= x)J1+ ydx + 1+ x2 ydy = 0.
14.2) ¢’ (1+x")dy — 2x(1 + €")dx = 0; 22. ) (y* —1)(x+2)dx — x’ydy = 0

6) (¢" +8)y' —ye" =0; 6) xy— (x> +1)y = y;

B) 3(x*y+ ¥)y ++4/2+ 1> =0; B) xlnx- ) =2y%

) ctgydx — xInxdy = 0;

r) sinxlnydx—ldy =0;
0 (x+Dy—+x*+1(° -1)y' =0. X

15. a) de—ydy — yxzdy_xyde; I[) x1[1+y2dx+e_x(y—1)dy =0.
6) yln’ ydx ++/x +1dy = 0; 23.2) (x'y —x")dy = (xy” + y*)dx;

6) (x+Dy' +x(y-1)° =0;
B) (1+e")dy — ye'dx =0,

B) (1+¢")y = ye';



r) (x> +1)y =4y —1;
1) (cosx —sinx)4/1+ y*dx —sin 2xydy = 0.

24. a) (xp* +x)dx+(y —x’y)dy = 0;
0) y' = (x+1(x-3);
B) (x —)tgydx —dy = 0;
r) sinxdy — yln ydx = 0;
n) xp°dy +(x* =)dx = 0.
25.a) (14 x)ydx+ (1—y)xdy = 0;
6) (x+2xy)+(1+x%)y =0;
B) yxdx—(1+y")dy = 0;
r) e’y =tgx;
1) cosxdy — yln ydx = 0.
26.a) x*ydy — 2xy°dx = (xdx — ydy);
6) y'dy = (1-2x)dx;
B) y'dy = (1-2x)dx;
r) (I+x)y+1-y)y' =0;
n) y'tex -2y =0.
27.a) (x+1)y' =" —1;

6) YV1-x" +x(y—1)=0;

JloMmamHasa paoora 3-4.

B) e’ “dy = e"dx;
r) y'cosx = ylny;

n (y+hy' = -y -2).
28.a) (1+x)y+(1+y)y' =0;

0) y'sinx = IL;

B) xp) =1+x7%;

r) (4+e')y' =e';

m) (1+x)y°dx — (1+ y)x*dy = 0.
29.a) y(x +dx = x*(y —dy;

0) xdx+edy =0,

B) 1+ 2 xdx —V1+x*dy = 0;
1

r) e’y =cosx-—;

m) (x+2)y' —y° —4.
30.a) (x+1)y' = y(y+1);

6) ye'dx —(1+e*)dy = 0;

B) In cos ydx + tgydy = 0;

r) e"dy + xdx = 0;

n) +/1—=y*xdx —(1+x)dy = 0.

OrnpenenuTth TAT ypaBHEHUS U HAWTH 00111ee (MJIM YaCTHOE) pelieHue.

1.a) xp' = y++x" —y*;
0) y'+2y=e",;
B) V' +xy=(1+x)e "y’ y(0) =1;

1) x) = y+xcos’ L,
x

n) ¥ +2xy =2x"y;

e) x(2x* + )+ y(x* +2y%)y = 0.
2.a) (x—y)dx+ ydy =0;

6) x> +x1' = y;

B) 4)° +x’ =6x1°y, y(1) = 1;

r) xy'— y(Iny —Inx);

m X +y=y"Inx

e) (3x” +6xy*)dx + (6x’y + 4y )dy = 0.
3.a) x’dy = (y* —xy+x°)dx;

0) V' —2xy = 2xe" ;

B) xy'+y=2y*Inx, y(1)=0,5;

) ) =y -y -x’

m) 3y’ +y +x=0;

2 2 2
e) [2x+x Ty jdx—x +2y dy = 0.

yx’ Xy

4.2) 2x°y =x" + 7%

6) V' +2xy=e";

B) 2(:) +y) =", y() =2;

r) (4x—-3y)dx+ 2y —3x)dy = 0;

o) ¥ + ycosx = cosx;

e) (y'sin2x + x)dx + (y — ysin” x)dy = 0.
5.a) (y—x)dx+(y+x)dy =0;

0) y'scosx — ysinx = 2x;

B) V' +4dxy =4(x +1)y*, y(0)=1;

r) x+y-y'=0;

n) Y-y =%

e) (5x* —2x—y)dx+(2y—x+3y*)dy = 0.
6.a) (x+ y)ydx + (x— y)xdy = 0;

6) y'sinx — ycosx = x’;

B) xy'—y=-y"Inx, y() =1;

r) By—"7x)dx—-(3x—7y)dy =0;

n) ' -y =yle’;

e)

(siny + ysinx+x")dx + (xcosy —cosx+ y " )dy = 0.

7.2) y'(y* —x*) = x(x+2y);
0) V' — ytgx = cos ™ x;
B) 2(y'+xy) = (1+x)y*, ¥(0)=2;
r) (x+y)dx+(x—y)dy=0;



o) xy +y =xy2; r) xy' = \/yz +4x? +y;

e) 2xydx + y~(y* =3x%)dy = 0.

) 2xy vy ) y 0 2+ L =1

8.2) xp' =3y —2x—2(xy — x*)%; y
a) xy' =3y —2x-2xy-x7)*; e) (x’ +1Iny)dx+xy'dy = 0.

0) y'— ycosx = sinxcosx;

B) 3(xy' +y) = ¥’ Inx, y(1) =3; 15.2) ' = y 4’ =y

r) 2x+3y)dx+(Bx+2y)dy =0; 6) y'(I1-x*)+xy=1-x"

n) W' +y =y B) (' +») -0, y(1)=3;

e) (x> + y> +3)ydy + x(x* + y* —3)dx = 0. r) (2xy +y*)dx + (2xy + x*)dy = 0;

n) 2y'sinx + ycosx = y° cos” x;
e) v (x> +y)dx -y~ (2x’ +5y)dy = 0.

1.2 2.
0) Yx +xy=x7; 16. 2) xy' = /yz—x2+y;

o1
9.a) py'= E(x +3y);

B) y'+ycosx = y’sinx, y(0) =0 0) y'+y =cosx;
r) 4x—2e+(2x+y)y = 0; B) ' —y =2xy°, ¥(0)=0,5;
n) (1+x)y =2xy = (1+x°)% ) (x% + y*)dx - 2x*dy = 0;
e) (3x2y + y3)dx+ (x3 + 3xy2)dy =0. 2x
10.a) yy' = x+2y; ) Y gy = cosx;
i U2,
6)xy‘y3‘x’ ) e) 2y(1++/y* = x)dy —/y* = xdx = 0.
B) y'+4x'y =4e'y", y(0)=-1 [ 2 2
’ 17.a) xy' =4/y" —4x" +y;
r) (=)0’ =) = x( +7); 6) 5 '
, ) ) ' = ycosx+cosx;
n) Xy —y=x;

B) 2x) —4xy—y> =0, y() =1;
e) (x3+xy2)dx+(x2y+y3)dy=0. ) 2xy Y y(

11.a) ydx—(x++/x>—y*)dy =0; ) x)j,: y2—4x22;
6) y(1+x*)—xy = x(1+ x°); 1) Y- yeosx =y cosx;
’ e) Qx—y+Ddx+QR2y—-x-1)dy =0.

B) 3 +2xy =2xy°, y(0)=—1;

r) (x+3y)+(Bx—6y)y = 0; 18. a) xy’—y+xtg%=0;

) 2y =y’ +xy; 6) x(x* —2y)dx —(y+x*)dy = 0;

e) 2xydx+ (x> — y*)dy = 0. B) 20y =3y = —xp°, (1) =0;
12.a) (x+ y)xdy + y(x — y)dx = 0; r) y'cosx+ ysinx = I;

6) xy' +3y =2x7; 0 xy,_y:m;

B) 2xy' =3y =—(5x" +3)y’, y(1) = %; e) (1+ 7 sin 2x)dx — 2y cos> xdy = 0.
19.a) (x* +xy + y*)dx = x’dy;

6) xy' -2y =2x";

B) Y +2xy =2x"y°, y(0) = V2;

r) Xy =x+y;
m Y+ 2y =€y
e) (4y* —6x°)ydy + (2 —9xy*)xdx = 0.

13.2) 2xyy’' = y* —4x%; r) Xy’ —y =249y +x7;
6) ¥ +xy=(1+x")x; n) (x+ D'+ %) =-p;
B) 3xy'+5y = (4x-5)*, y() =1; e) 3y°(1+Inx)dy — (2x —x 'y’ )dx = 0.
) xdy — xdx = ydy; 20.a) (x+ y)dx —(x—y)dy = 0;
n Xy +y=x'; 6) ¥' = 2x(x" +y);
e) 2Qy+xe’)dy—edx=0. B) ) +y=y'Inx, y() =1,
14. a) (x* + y*)dx —2x’dy = 0; r) y* —dxy+4x’y' = 0;
6) (' +y)x’ =x—1; m x’y +xy+1=0;

B) X)) +y=)"Inx, y(1) =1



21.

22.

23.

27.

28.

2
o) [ =T 2 | s CEEDCOSY b
sin y cos2y—1
a) X' =x" + %

0) ) A xsinx;
X

B) 23’ +3ycosx = (cosx +1)y*, »(0) =1;
r) - y+igs=0;
X

o) xy' = (x+1)e;
e) (2x+3x*y)dx+(x’ =3y*)dy = 0.
a) 3x* —y*)dy = 2xydx;

I .
0) y'+ ycosx = Esm2x;
B) 4y +x’y = (8+x")y%, ¥(0) =1,
r) xy = y+xsinz;

X

n xy —x'y=-12;

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

0) y'— yctgx = 2xsin x;

B) 8x)' —12y = =5x°y°, y() =1;

0) y' = —yctgx + 2xcos x;

B) x'—y=x")", y(0)=0;

3

r) y' —4xy =—4x’;
o) xyy' = e + v

e) (ycosx+1tgx)dx + (sinx —In y)dy = 0.
AR e

0) V' =-2xy+e;

B) ' +2xy =(1+x)ey*, y(0)=1;

) X’y =x"+ %

n) Y +y=2e"y"

e) (4x+ y’x)dx + (siny —2yx " )dy = 0.

a) xy’+y+xctgl=0;
X
6) x(x* =2y)dx —(y+x*)dy = 0;
B) 2x)' =3y = —(20x° +12)y°, y(1) = 1

242’

JloMalHgs padora 5-6.

1.

Haiitu obmiee pemenue.
a) 8y"” =27y°;
0) y=2xy'+Iny’;
B) y=xy' +1g)";

r) xy+y° =2x" +xp));
n) 200" +xy) = (x=1e*y’;
€)

(yIny —y —2xp)dx + (xIny — x> + cos y)dy = 0.

24.2) y—xy' =x+ ',
0) xy'+ y = xsinx;
B) 20y +y) =x°, ¥(0)=2;

r)xy'=y +xcosZ;
X

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

25.a) x)' = ylnz;
X

6) ' + ytgx = cos’ x;
B) ¥ +xy=(x=De'y’, y(0)=1;

Y
r) xy' =xe* +y;
n) 2" +y) =y’ Inx;
e) (x’ =3xy")dx + (¥’ =3x*y)dy = 0.

26.a) y' = xlnl;
x

r) y2x+ y)dx+x(2y +x)dy =0;

n) Xy =x'y +xp;

e) (x* +sin y)dx + (xcos y — y*)dy = 0.

1

29.2) xy' = —2x—2(xy —x)?;

6) V'(1-x*)+2xy =(1-x")%;

B) y'+xy = (+x)ey’, ¥(0)=1;

r) 2x+4y)dx+(4x+2y)dy =0;

n) Y -4y =e"y’

e) (siny+x")dy —(yx~ —cosx)dx = 0.
30.a) yy' =2(x+3y);

0) y'+ ysinx = xcosx;

B) V' +4x’y = 4(x’ + ey, y(0)=1;

r) x—y=2y'=0;

n) (2x—y*)y' =2y

e) (y' —tgx)dx — (xy~ + y")dy =0.

" 14

r) y'xInx =y".
2.2) x()” = 1) =2y
6) y=x(y'=3)+e”;



10

11.

12.

B) y=xy +3)"%;
r) V7 +2y" =0.

ca) y=y"+)" —Iny’

0) y =2xy" +sin)y’;
B) y=xy +4y";
F) yw — ynz.

.a) y=In(1+y"?);

6) y= %xy’w”;

B) y=('-Dx+("?-));
r) xy”l — 2y"‘

.a) x=cosy +2(1);
6) y=x/+9y"
B) y=x" =)
r) y'ctg2x+2y" = 0.

ca) YO+ =1

1
6) y=xy"+(1+))%
B) y=2x)' = (3" -y"?);
r) y"tgx =2y".

.a) y=(y'-De’;

6) y=(' -Dx—2¢"";
1

B) ¥ =xy’+§y’3;

r) y" = 98y3.

.a) x=(Iny")* -3y

0) y=3xy'—2Iny/;
B) y—xy'=)'Iny’;
T) yIV + ym — ex.

.a) Y -4y =0;

6) y=2xy+¢&";

B) y=(y'—5)x+2€y';
r) ym.yrz =y”3'

.a) x =€’ +2Iny’;

! 1 !
0) y =0~

B) y=-3x)"+)"";

r) xy"+y" =1

a) x = In(1+y"*)—5y";
0) y=xy'+y'cos )y’

1 ! 1A —
B) y =50 +(' =7

0 w'+y=)y"
a) x = arctgy’ —3y'%;

6) y=0'+2)x-y";

13.

14.

15.

16.

17.

18.

19.

20.

21.

B) y=xy' —12)";
r) x"+y" =x+1.

, y
a = CO0S*;
)y 5

1

6) y=—x' +4y"%;
B) y=x'~(2-)"
r) ¥y’ +36 =0.
a) x =siny —y'*;
6) y=x" ="
B) vy =x(y' +3)+¢e”;
r X’y +x) =1.
a) x(1-)"7) =),

1o
0) y=xy ISTEAE
B) y=—xy+3)+e”;
r) y" = xcosx.
a) y=)"+Iny;
6) y=x/+y"Iny’
B) y ="+
r) y" =(21y"—1)ctgx.
a) V7> +4x=0;
6) y=x()/=3)+e™;

[ 1 [
B) y =Xy —Eyz;

r)y'=e’.

a) x=¢ -2y

6) y=xy"” + "%
B) y=xy' + () +1)siny/;
r) y"3 + xyﬂ — 2y!

a) y* =1-y%

6) y=x()'—4)-3e"";

1
B) y =0+ v
r) y”l — 2y”.

a) x=e’ —2)"
0) y=2xy +siny’;
1

B) y—xy' =(y' =y
r) 2ym_3y12 :O.
a) x=cosy +Iny’;
6) y=xy"+Iny

’ 1 14
B) y=xy ——y'";
) y=xy 2
r) yr/_xyrlr+ylrr3 — O



22.

23.

24.

25.

26.

a) x=siny' —Iny";
6) y=xy"> +cosy’;
’ 1 12
B) y=xy' ——y'";
) y=xy rEd
r) 2y" +7y"” =0.
a) x = arctgy’ —y'"*;
0) y= x(y'+1)+y'ey’;
B) y=xy'+(y" —)7);
r w'+y”° =1.
a) ) =y’ -4
6) y = xy' —siny’;
B) y=-xy" +Iny;
n 1 /4
r) yi=—y.
X
a) x =y —siny’;

6) y=x(y' ~1)+3¢” ;
1

B) y= xy’+gy'2;

) y" =y

a) x =cosy —y'%;

6) y=xy"7+ 262y’;

B) ¥y =xy' +1g);

JloMalHgsa paoora 7-8

Haiitu oOmee pemenue auddepeHInanbHOro ypaBHEHUS METOJOM — HEOIpeNeIeHHBIX

K02 (D PHUITMEHTOB.

1.

a) y'—6)y +8y =x+1;
0) y"+2y" =4e"(cosx +sinx);
B) V" +y =e""cos5x.

ca) Y =y +y=2x"+1;

0) y"-3y"+2y =e"(1-2x);
B) "+ 6)"+13y = cos x.

.a) y"+8y =x-6;

6) Y -4y +4y = —e’*(—cos 6x +sin 6x);
B) " —y' =2e" +cosx.

ca) Y=y +8y =x"+1;

0) y"+2y = -2e"(cosx+sinx);
B) y"+ y =2cos7x—3sin 7x.

a) y”!_3y!!:x_1;

6) Y"—-2)"+y = (2x+5);
B) y"+2y +5y =—cosx.

ca) Y=y =2y =x" -1

6) y"+ y =2cos7x + 3sin 7x;

B) " —y=e" +sinx.

.a) y'=2y'5y = x%;

0) y"+2y"+5y = —sin2x;

r) "2y +x)=1.
27.a) y=y'(Iny +1);
0) y=—xy'+y'Iny’;

[ 1 [
B) y=xy —gyz;

"

" 2
r)y ' =—y.
X

28.a) y=y'Iny' —y'%;
0) y=xy'+y'Iny’;
B) y=x(y' -4 -y
r) y’” — yf)/"'

29.a) x=¢" 2 + V'

|
6) v =xy’+zy'4;

B) y=xy" +(y' = 1%
r) y" =32y

30. a) x=ey'—y’3;
6) v =xy’+%y’2;
B) y=-xy° +2Iny;
)y -y =y".

B) ' —y=e" +cosx.
8.a) Y+ )" =5x";
0) y"—4y +8y =¢e"(5sinx —3cosx);
B) y"+4y =sin2x.
9.a) y" -8y =3x;
0) y"'—4y"+4y =e'(x-1);
B) V' —4)y +8y =e"(2sinx — cosx).
10.a) y"—4y" = 2x;
0) y"+2y =e"(cosx +sinx);
B) y”+9y=—18$in3x—63".
11.2) y'+y' -2y =x%;
6) V" +2)"+y = (18x+21);
B) y"—4) =& +sinx.
12.a) y"+2y"+10y = —x —1;
6) ' -4y +4y = e sin3x;
B) " —9) =e’ +cosx.
13.2) y"+2y =3x°;
6) »"+6) +13y = e cosdx;
B) y"+2y" -3y =" (8x +16).



14.

15.

16.

17.

18.

19.

20.

21.

22.

a) y"+y =2x

0) y"+ y = 2cos3x —3sin 3x);
B) " +9y =—18sin3x —e".
a) y"-2y"=x;

0) y"+2y' +5y = —2sin x;

B) " —25)' =e”" +sinx.

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

0) y"—4)y' +8y =e"(4cosx —3sin x);
B) "+ y =2cos4x +3sin4x.
a) y' -2y +10y =x" —1;

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

B) " —16)" = 48¢™ + 64(cos4x —sin4x).

a) y"—y=-3x+11;

6) y' —4y' +4y = e sin5x;

B) ¥ —36)' = e +sinx.

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

0) y"'—y"-2y =e " (6x—-11);

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

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

B) 1" —25y" = 25(cos5x +sin 5x) — 50¢&>".

a) y'+2y' +15y =1-x;

0) y"+2y +5y =—17sin 2x;
B) " —49) =’ —sinx.

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

6) ¥ +6) +13y =e > cosx;

Jlomamagasa paoora 9-10.

Haiitu ob1iee peiieHue cucteM ypaBHEHUH.

321
1-11
001
112
0-11].
0-1-3
5-22
5-13
0 0-1
13 4
05 3
0-3-1
325
02-1|.
012

23

24.

25.

26.

27.

28.

29.

30.

B) " —64) = e +sinx.

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

) 1743172y = e (12
B) V" +49y =49cosTx+e’".
a) y"+3y" =1+ x;

0) y"—4)' +8y = e"(3sinx + 5cosx);
B) y" —81y = e’ —cos9x.

a) =3y =4y =1-x;

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

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

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

6) "~ 4y"+3)' = e"4x;

B) " —64) = —64e> +128cos8x.
a) y'+6) =2-x7;

6) V' —4y' +4y = —e* sin4x;

B) )" +81y =€ +81cos9x.

a) Y"+4y"=2x—1;

6) V" +y = e* cos2x;

B) 1" —81)' = 81sin9x +162¢’".

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

0) y"—4y =e"cos2x;

B) " —100y" =100cos10x +20e"™.
a) " +4)" = x;

6) V" +9y = e’ cos3y;

B) ' —y=sin2x+e".



10.

11.

12.

13.

14.

15.

16.

17.

18.

300
15 -3
2 3 -1
6 2 0
22 0},
6-6 4
320
2-10].
4 41
231
01-2].
021
200
1-5 3]
3-31
220
26 0]
6 -6 4
1 20
-2-30
44 -1
4 41
03-2
023
200
2 5 4/
3-11
630
230 0.
9-93
420
200
4 42
512
05-2].
025
2 0 0
3-5-4

\ ) e ,




19.1-3-6 0

20.1-2-4 0.

21.10 3 -4].

22,11 1 3

23.1-4-2 0.

24.1-21 0.
2 43
25.10 2-2].
500
26.|-3-7-31.

1
27.1-2 -
28.
29.

30.1-46 0

5 cceMecTp
Jomainss padora 1.«DyHKIIUH KOMIUIEKCHOTO IEPEMEHHOT0»




1. VYka3aTh Ha KOMIUIEKCHOW TJIOCKOCTH MHOECTBA TOUEK, YAOBIETBOPSIOIIUX YKa3aHHBIM

+1

cooTHOIEHUsIM: 1) Im(z J 0; 2) |z—i|+|z+i]<4; 3)Re - ;l =0;4) |z-5|-|z+5|<6.
2. Jns cnenyroumx GyHKUUN HaTH z[eﬁCTBI/ITenLHon ¥ MHUMYIO yacTu:a) f(z) =iz +2z°;
0)/()= 241 B) f(z) = Re(z? +i) +ilIm(z> —i).
3. HaI/ITI/I o6pa31,1 yKa3aHHBIX TOYEK MPH 3aIaHHBIX OTOOpakeHusx:a)z, =1+i, w=z" +i;
0)z, :1_L, W:Im_z; B) z, =3-2i, w—é

2 z z
4. Brruucnuts 3HaueHus QyHKIMN B yKa3aHHBIX Toukax:a)cos(1 + 7); 6)ctg(mi).
5. Pemmth ypaBHeHHs:a) e™ = cos mx (X R); 6)ln(z i)=0.

. 4iz -3
6. Boruucnuts crienyronue npeaensl:a) hm# ;0) lim Losz .
z—i Z_l z—>0 ch(lz)
) siniz

U ) ihGz)

i ch(z) +ish(z
7. B) *
Jomamnss pagora 2 «/IuddepennupoBanue GyHKIIMN KOMITIEKCHOTO TIEPEMEHHOT0»
1. [IpoBeputs  BhIONHEHHE  yCIOBUS  IUBGEepeHIUpyeMOCTH  (QYHKIMU
f(z)=z+z.
2. [IpoBeputh  cymiecTBOBaHME  NPOU3BOAHOW  f'(z)  nmns  (yHKUUH

x+1 . y .

f(z)= B TOUKE z,=1+i M, €Clli OHA CYyILECTBYET, BBIYUCIUTH

—1i
(x+D)+y>  (x+1)>+)?
f'(z) BOITOM TOUKE.

3. I[TpoBepuTh aHATUTHIHOCTE GYHKIMK f(z)=z"-Rez.

4. BoccraHoBuTh aHAIMTHYECKYIO (DYHKIUU B OKPECTHOCTH TOUKU Z, = X, + 1),

10 €€ U3BECTHON JEHCTBUTENBHOM u(X,y) UM MHUMOH V(X,)) 4aCTH U 3HaUCHUIO f(z,)

5. u(xy)—x 2,f(1)—1+l

2x

_lsiny:Zth-siny; f(0)=2

6. v(x,y) = ¢

Jomamuss padora 3 «aTerpupoBanue GyHKIMH KOMIUIEKCHOTO TIEPEMEHHOTOY
BrruucnauTs cnenyroiye HHTErpabl:

2
1) I e Re zdz, L — ipsimasi, coeiuusonias Touku z; =0, z2=1+i.

L
—1-i

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

. T
3)J-cos zdz, rael — oTpe30K, COCAUHSIOUMIT TOUKH z, = B =T +i.
dz 1O yre OKpy>KHOCTH |z| =1LImz>0,Rez>0.

& f ln(z + 1)

I[OMamHﬂﬂ padora 4 C nmoMoIipo HHTErpasibHOM (Gopmbl Kol BEIYHCITUTE CIIEAYONINE
HHTETpaibl:

sin —
2 : gz, . dz
1) | ——dz;2) ——dz;3) | =—dz;4) | ——X.
I Z +2z Z_!z 2 +2z— zJ._1 ! Z'L (z* +9)(z+9)

z-e**?
1. BbIYHCIUTB CIIEIYIOLIME UHTETPAJIBI:



1 _[ ZShZ :2) J~

Hz |z-3|=6

(22)(24)3)'[2—2 )I(z+4)

2|=3 2|=1

JloManIHAsA paﬁoTa 5 «Psanpl B KOMIUIEKCHOM INIOCKOCTH

1. HccnemoBaTh Ha CXOTUMOCTD Psibl: 1) Z cosin ;2) Z n-sinin ;3) Z cosin’ ; 4) Z

n=l1 n=1

o l/r/n AN Chl*
(1+19) shin > Inn <
; 6 ; 8 ;9 ; 10
Z )ZZZ”/2 -cosin ,,Z:‘ sinin )Zshin )HZ::‘ n )nzltgwm
2. Haiitn paanychl CXOIUMOCTH CIICAYIOIIUX CTECTICHHBIX PSIOB: I)Ze’" " 2)26”’/ "z" 5 3)

n=1

Z[%)’ 4);[£j; 5);%%-2’1; 6)2( J; Y i"z"; 8);sin%.z”; 9)

n=1 n=1 n=0
cos” ; 10) ;1) Y (n+0)z";12) ) cosin-z".
> S V2 2

3. I/Icnonbz.y;{ TOTOBBIE PA3JI0KEHUS, Pa3IoKUTh QYHKLIUU B psa Teinopa u HalTH paguycel
CXOJIUMOCTH PSAJIOB:

1) sin(2z + 1) mo crenensm z +1.
2) e’ 1o cTeneHsam 2z —1.
z—1
3) ————— TIO CTeIICHsIMZ.
z°+4z-5
4) cos’ % TI0 CTEIICHSM Z.
5) In(2 — z) MO cTeneHsMz.

Jomamnss padora 6 Psna Jlopana

V crenyomux (GyHKIME HaWTH HyIM ¥ ONpEedeNuTh MX TOpSAKH: a) f(z) =z sinz; 6)

Fz=2=

;B) f(2)=(z + 7i)shz .

. . 1
Haiiti ocoObie TOUKH 1 OIIPEACTIUTh UX XapaKTep y CIeayronmX GyHKIUH: a)cos —; 0)
z

z

——————;B)sin
2 +2z4 +7° z+1
l+cosz z°—-3z+2
OmnpezienuTh XapakTep yKasaHHbIX 0COOBIX TOYEK: 8) ————, z, = 7;0)——————, 2, =1, B)
z—7 z-=2z+1
In(1+z%)
———, 2, =0.
z
Jdomaumnss pagora 7. «Boraets! GyHKINI)
z+i 22 +1
] L f)= f(2)=
Haiitu  Bprwerst  cnenyromux — QyHKOmit:  a) —i; 0) P-1 ;  B)
z+ 1
f(z)= z=7m S ==
sin :T)
z
Brruuciautes unaTErpan .[ dz, L: |zl =R>a.
12—
z
BeruncinuTe nHTErpan I —— dz, L : [ =b.

‘(z—a)z-b)



dz o
5 , L — OKpYHOCTb , B KOTOPOH COZIEPKATCS IOTFOCHI.

BprurcnuTe nHTErpan I —_—
T z°=2z+2

Bprunciurs HHTeraHI dz, L:|z| =2.

Y (z=i)(z-3)

+o0
. N dx
BrruuciauTs onpenenéHHbli HHTErpa J(—3
2
Solx” + l)

Kpurepuu onenku

1, 2 cemectp:

2 panaa .- [IpakTrueckoe 3aJaHKie BBIITOJHEHO BEPHO, OTCYTCTBYIOT OLIMOKH PAa3TUIHBIX
THIIOB.

1 6anaa.- Xox pemieHus: BEPEH, MOMyUeH HEBEPHBIN OTBET M3-3a BRIUMCITUTEILHONW OMNOKH, HO
IIPU ATOM MMEETCs BEpHas MOCIIeI0BATEIbHOCTh BCEX IIarOB PEIICHUS

0 6as10B- X011 pelIeHUs] HE BEPEH, MOJIY4YeH HEBEPHBIM OTBET

3,4,5 cemecTp

5 6asnoB.-IlpakTrueckoe 3aaHne BHIOTHEHO BEPHO, OTCYTCTBYIOT OIIMOKHU Pa3IUIHBIX
THIIOB.

4 6a110B.- X0 pelieHus] BEPEH, OTyUeH HEBEPHBIN OTBET M3-3a BRIYUCIUTEIHLHON OIIMOKH,
HO TP 5TOM UMEETCS BEpHas MOCJIEI0BATEILHOCTh BCEX IIIarOB PEIICHMS

306anma.- X0/ pelieHus BEpeH, MoTyueH HEBEPHBIM OTBET M3-3a BRIYUCIUTEIHHON OIMUOKHU, HO
MIPU 3TOM UMEIOTCSl HETOYHOCTH B TIOCJIEIOBATEILHOCTH BCEX IIATOB PEIICHUS

2 0aju1a.- XoJ1 pelieHus: BEpeH, pelieHne He JOBEICHO JO KOHIIA

1 6anaa.- XoJ pelieHust He BEpHbIH, pellieHrne He JOBEICHO 10 KOHIIA

0 6an10B- X0/ penieHus: He BEpEH, MOIyUYeH HEBEPHBIN OTBET
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