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PoGoua mporpama, MeTOIMYHI BKAa31BKU Ta 1HAMBIAYaTbHI 3aBJAaHHS 10 BUBYCHHS
muciuiuliay - «Buma martematuka-1» s CTyAeHTIB  creniagbHocTedt 141 —
€JICKTPOCHEPTeTHKA, €JIEKTPOTEXHIKA Ta eJeKTpoMexaHika, 144 — TerioeHepreTrka,
151 — aBToMaTu3ailiss Ta KOMII IOTEPHO-1HTErPOBaHI TeXHOJIOT11, 152 — meTposoris
Ta 1H(pOpMaIIiHO-BUMIPIOBaJIbHA TE€XHIKa (0akajaBpChbKUW PIBEHb BUINOI OCBITH). Y
2-x vactuHax. Yactuna 2 / VYxu.: BJL Komopymin, JL.B. Moccakosceka, Lb.
Kouertkosa, T.I1. bac. — JIainpo: HMeTAY, 2017. — 59 c.

HaBeneni poOoua mnporpama 10 BUBYEHHS JIUCUUIUIIHU
«Buma matematuka-1» y II cemecTpi, cnMcOK peKOMEH1I0BaHO1
JTEpaTypHu, METOIUYHI BKa31BKH, CYIPOBOJIXKEHI PO3B’A3aHHAM
TUMIOBUX MPUKIAIB 3 JOKJIAJHUMU TOSCHEHHSIMH, Ta BapiaHTH
KOHTPOJIbHUX 3aBJ1aHb.

[Ipu3nayeHa ajisi CTYIEHTIB MEPIIOTO KypCy CHelialbHOCTEH
141 — enekTpoeHepreTuka, €IEeKTPOTEXHIKa Ta €JIeKTPOMEXaHi-
Ka, 144 — teroenepretrka, 151 — aBToMaTH3aiiss Ta KOMII fO-
TEepHO-1HTErpoBaH1 TexHosorii, 152 — meTposoris Ta iHpopma-
HIHHO-BUMIPIOBAJIbHA TEXHIKa 3a04yHOi (OpMH HaBYaHHS

(6akanaBpChKUM PIBEHB BUILOI OCBITH).
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Buia matemaTtuka 0e3 nepeOUTbIIIEHHS € OJHIEI0 3 HAMBAKIIUBIMINX CKJIAJOBUX
MPAKTUYHO YCIX MPUPOJO3HABYMX 1 TEXHIUHUX AUCUMIUTIH. ToMy i BUBYEHHS BKpaii
BXJIMBE U1l PyHIAMEHTaJIbHOT (paXx0BOi MIATOTOBKM CY4aCHOTO 1HXXEHepa.

Jlexuii 1 mpakTU4H1 3aHATTA, SKI MPOBOMASTHCS JJIA CTYACHTIB 3a04HOi (Hopmu
HaBYaHHs, HOCATh MEPEBAXKHO OIIISI0BUI XapaKTep. IX MeTa — CTBOPUTHU YSBY ILO0
3arajbHOI CXeMH MOOYJOBH JAHOTO PO3AULY MAaTEeMaTHKU, O3HAMOMUTH 3 OCHOBHUMU
TEOPETUYHUMU BIJOMOCTAMHM 1 METOJIaMH PO3B’SI3aHHS TUMIOBUX 3a/1a4. [ 0JIOBHOIO XK
dbopMOI0 HaBYaHHS CTYJIEHTa-3a04YHMKAa € caMocCTiiiHa pobOora. BuBueHHs
TEOPETUYHUX TMOJOKEHb JOLUIBHO CYNPOBOJXKYBATH CaMOCTIMHUM pO3B’sI3aHHAM
BIIMOBIHUX 3a/a4 1 JIMIIE MICJasl BUPOOJICHHS JOCTaTHIX MPaKTUYHUX HABHUYOK
MPUCTYIATU 10 BUKOHAHHS 3aBAaHb KOHTPOJIbHOI poOoTu. HeoOxinHi KOHCYyIbTallii
MPOTArOM HABYAIBHOTO CEMECTpPY HaJaloThCAd BUKIAJa4aMH akajaemii 3rigHo 13
3aTBEPKEHUM PO3KIIAJI0M.

CoporojHi B [HTepHETI HEBaAXKKO 3HAWTH BEJIMUYE3HY KUIBKICTh JIITEpaTypu 3 Oyib-
AKO1 TeMH, B TOMY YHKCJI1 1 3 BUIIOI MaTeMaTuku. ToMy 10 CIIUCKY PEKOMEH0BaHO1
JTEpaTypH YBIALUIM JUIIE K1 3 HAMOUIbII Y)KMBAaHUX Ha AYMKY aBTOPIB JKEpe.
PexoMenarii mjo/10 ix BUKOPUCTAHHA JJaHI y METOAMYHHUX BKa31BKax 0 BUKOHAHHS
KOXHOT1 KOHTpOJIbHOT poOoTH. KoHCynbTalii BIIHOCHO IHIIUX MIAPYYHUKIB CTYACHT

MOKC OTpUMATH Y BHUKJIa/1a4a.



POBOYA ITPOI'PAMA

HABYAJIbHOI JUCHMILIIHH
«BUIMA MATEMATHKA-1»
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3MicT mporpamu

12. IloaBiiiHnii i KPUBOJIIHINHI IHTErpaam Ta iX 3aCTOCYBaHHA

33. O3HayeHHs MOJABIMHOrO IHTErpana y JAeKapTOBUX KOOpJIWHATAX, YMOBU HOro
ICHYBaHHsI, TECOMETPUYHHI 3MICT 1 OCHOBHI BJacTUBOCTI. OOUYHCICHHS MOABIHHOIO
IHTerpaia y AeKapTOBUX Ta MOJISIPHUX KOOPIUHATAX.

34. OGuuciaeHHs IO TIOCKOT Girypu, 00’ €My TijIa Ta IUJIOINII TOBEPXHI.

35. TloHATTS KpHUBOJIHIMHOIO I1HTErpaja MEpHIoro poay, HOro reoMeTpuyHUi
3MICT 1 00UHCTIEHHS ISl pI3HUX CIIOCOOIB 3aBJIaHHS KPUBOI.

36. IloHATTS KpUBOJIIHIMHOIO IHTErpana JIpyroro poay, Moro (pi3u4HMi 3MiCT,
O0OYHCIIeHHS, 3B’ 530K 13 MOJABIMHUM iHTEerpanoM (popmyna ['piHa), He3aNEKHICTD BiJl

HUIAXY IHTETpyBaHHS.
13. IndepenuianbHi pIBHIHHA NEPLIIOTO MOPAAKY

37. 3apaui, sKi OPUBOJATH 10 NUdepeHLianbHuX piBHAHb. [IOHATTS 3BUYaliHOTO
audepeHIliaIbHOrO0  PIBHSHHS MEPIIOro MOPSAKY, 3arajJlbHUi Ta YacTUHHUU
pO3B’sI3KH, iX reoMeTpuuHMii 3MmicT. 3amada Komri Ta i reoMeTpUYHUNA 3MICT.
Teopema Kot (mpo icHyBaHHS 1 €eAMHICTH PO3B’ 3Ky 3agaui Komri). udepenuianbHi

PIBHSIHHS 3 BITOKPEMJICHUMU Ta BiJOKPEMJIFOBAHUMU 3MIHHUMH.



38. OnHopiaHI AuQepeHIialibHl PIBHSIHHS NEPLIOTO MOPSAKY Ta TaKl, IO JO0 HUX
npuBoaAThes. JliHIAHI AudepeHIianbiHi  PIBHAHHS TMEpPUIOro MOPsAKY. PiBHSHHA
bepnyni.

39. IloctaHoBKa 1 po3B’sA3yBaHHs 3a/1ady F€OMETPUYHOTrO 1 (HI3UYHOrO 3MICTY, SK1

MPUBOJATH J10 3BUUAHHUX AUPEPEHIIAIbHUX PIBHAHD IIEPUIOTO MOPSIKY.

14. [IndepennianbHi pIBHIHHA BUIIMX NOPAAKIB

40. TloHarTs 3BUYaHOrO AWGEpPEHIIATBHOTO PIBHSHHSA BHUIIOTO MOPSJIKY.
Po3B’s130k piBHAHHS. 3agaua Korri.

41. Hesaxi tunu gudepeHIiadbHUX PIBHAHb BUIIUX MOPSAIKIB, IO JOMYCKaIOTh
MOHKEHHS TOPSAKY.

42. 3aranbHi BJIACTUBOCTI JIHIMHUX AudEpeHIaTbHUX PIBHSAHb H-TO TIOPSIKY.
IcnyBaHHs 1 equHicTh PO3B’sa3Ky 3amadl Komri. BracTtuBocTi po3B’s3Ky JIHIMHUX
OMHOPITHUX PIBHAHB. [IOHATTS MIHIMHOT 3aJIEKHOCTI 1 JIHIHHOI HE3aJeKHOCTI
¢byukuid. Buznaunuk BpoHcbkoro ta foro BnactuBocTi. dyHIaMeHTaIbHa CUCTEMA
PO3B’S3KIB JIIHIHHOTO OJHOPITHOTO pIBHSHHA, HEOOXiJAHA 1 JOCTAaTHA yMmoBa ii
yTBOpEHHA. TeopeMa Mpo CTPYKTYpy 3araibHOro po3’sa3ky. [loOyaoBa piBHSHHS 3a
(byHIaMEHTabHOIO CUCTEMOIO. Po3B’s13yBaHHs JTHIAHUX OJTHOP1THUX
audepeHIiaIbHUX PIBHAHB BUIIMX MOPAJIKIB 31 CTATUMU KOe]il[lEHTaMu.

43. JliniitH1 HEeoaHOPiNHI AudepeHIiaabHl PIBHAHHS BUIIMX MOPSAKIB: Teopema
PO CTPYKTYpY 3arajlbHOro po3B’si3Ky, MPUHLUI CYNEPHo3uLii YaCTHHHHUX
po3B’si3KiB. Po3B’g3yBaHHS pIBHSIHB 31 CTalUMU KOedilllEHTAMU METOJIOM Bapiaiii
NOBUTRHUX cTanux (MetomoM Jlarpamka). I1im0Oip 4acTUHHOTO PO3B’SI3KYy Ta MOro
BIIUTYKaHHS METOJOM HEBHM3HAUEHUX KOe(DIli€eHTIB s pIBHSIHb 3 MpaBUMHU
YaCTUHAMM «CIEL1aIbHOTO» BUTIIAY.

44. KaHOHIYHI 1 HOpPMaJbHI CHCTEMHU 3BHYAWHUX IU(EpEeHIIATIbHUX PIBHSHb.
Po3p’s30k cucremu. 3agada Komri. Po3B’si3yBaHHS HOpMalbHUX CUCTEM JIIHIMHHUX
nudepeHIiaIbHUX PIBHSAHDb 31 CTalUMU Koe(illieHTaMH METOAOM IOCIIIOBHOTO

BUKJIIOUEHHS HEBIOMUX.
15. Yucaosi paan
45. TIoHATTS YUCTOBOTO pANy. 301KHICTh 1 pO301KHICTD psiay. P reomerpudHoi

nporpecii, pan Hipixie. Heo6xinna ymoBa 301kHOCTI. JlocTaTHs yMOBa po301>KHOCTI.
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Aok YMCI0BOro psany. OCHOBHI BIACTUBOCTI 30DKHUX PSIIB.

46. JloctaTtHi yMOBH (03HaKH) 301KHOCTI YUCIOBUX PSIIB 3 TOJaTHUMH WICHAMU:
O3HaKa MOPIBHSAHHA y 3BUYAMHOMY Ta IpaHMYHOMY BHUIJISIAL, 03HaKa [[’Anambepa,
“pagukanbHa’” o3Haka Ko, “iHTerpanbHa’” o3Haka MakmopeHna-Korri.

47. AGconoTHa 1 yMOBHAa 30DKHOCTI 3HAKO3MIHHMX YUCIOBHUX PAMIB. 301KHICTh
3HAKOMOYEPEI)KHUX pAniB (o3Haka JleiOHina). BmactuBocTi 3HaKOMOUYEPEKHUX

YHUCIIOBUX PSAJIIB.
16. CtreneHeBi psaau Ta iX 3aCTOCYBAHHSA

48. Tlowarrs dyukmioHansHOTO psxy. OOmacTh 30DKHOCTI 1 3aJUIIOK
(GYHKLIOHATBHOTO Py, a0CONIOTHA 1 YMOBHA  301KHOCTI.

49. CreneHneBuil psll K YaCTUHHUN BUNAJ0K (PYHKI[IOHAIBHOTO psy. 301KHICTh
CTeneHeBUX psAniB (teopemMa AOens). Pamiyc Ta iHTepBan 301KHOCTI CTEIEHEBOIO
psany, ix o6uucienns. O6aacTh 301KHOCTI cTeneHeBOTO psiay. OCHOBHI BIACTHBOCTI
CTETICHEBUX PS/IIB.

50. Panu Teitnopa 1 Makiopena. YMoBu po3BuHeHHs (yHKINT B psia Teitnopa.
®opmyna Teinopa 13 3aiMimIKoBUM ujeHOM Yy ¢opmi Jlarpanka. Po3BuHeHHs
¢byukuiid B psagu Teitnmopa 1 Makiopena. Tabnuisi HAMMPOCTIIMX PO3BUHEHb Ta 1i
3aCTOCYBaHHSI.

51. HaGmwxeHi oOYHMCIEHHS 3HaYeHb (QYHKIIA, BU3HAYEHUX IHTErpajliB Ta
BIIUIYKaHHS YAaCTMHHUX PO3B’S3KIB JIeAKUX Ju(depeHliaJbHUX pIBHSAHb 34

JOIIOMOTI'OKO CTCIICHCBUX pSII[iB.

PEKOMEHIOBAHA JIITEPATYPA

HNIAPYYHUKHU 1 HABYAJIbHI INOCIBHUKHU

1. Janko ILE., IlomoB A.I'., KoxeBuukoBa T.JI. Bricimas wMmaTemaTtuka B
ylnpaxXHEeHUsAX U 3agayax. B 2-x 4. Y. 2: Yue0. mocobue st BTy30B. — M.: Boicml.
k., 2000. — 416 c.

2. JlyooBux B.II., FOpuk L.I. Buma marematuxa: Hapu. nmocionuk. — K.: A.C.K.,
2006. — 648 c.

3. IIucemennsbiii JI.T. KoHCIIEKT JIEKLMII MO BBICIIEH MAaTE€MAaTHKE: MOJHBIA KypC. —
M.: Aiipuc-tipecc, 2009. — 608 c.



4. lllunaues B.C. Briciuiag maremaruka: ¥YueOHUK 11t By30B. — M.: FOpaiit, Bricuiee
obpazoBanue, 2009. — 480 c.

35IPHUKU 3AIAY

5. Buma maremartuka: 30ipHuk 3aaa4d: Hasu. nocionuk / B.I1. ly6osuk, I.I. FOpuk,
L.I1.BoBkoaas Ta iH.; 3a pea. B.I1.ly6osuka, I.I.FOpuka. — K.: A.C.K., 2004. — 480 c.
6. COopHuk 3amau no Beiciiei matematuke. 2 kypc / K.H. Jlyary u ap.; nox pen.
C.H. ®enuna. — M.: Aiipuc-nipecc, 2007. — 592 c.

7. COopHUK 33724 110 MaTeMaTuKe 1 BTy30B. B 4 wacTax. Y. 2: Y4eb. mocobue ais
BTYy30B / Ilog oOmr. pea. A.B. Epumosa u A.C. [locnienoBa. — M.: ®UIMATIIUT,
2001. — 432 c.

8. COopHuK 33124 110 MaTemMaTuKe JuIs BTy30B. B 4 gacTax. Y. 3: Yueb. mocobue ais
BTYy30B / Ilog oOm. pea. A.B. Edumosa u A.C. IlocnienoBa. — M.: ®UIMATIIUT,
2002. - 576 c.

KOHTPOJIBHA POBOTA Ne 2

BukoHaHHS KOHTPOJIBHOI po0OOTH Tpeba TMOYMHATH 3 BUBUCHHS TEOPETUUHUX
MOJIOKEHb 32 HABEJACHUMHU IMOCUJIAHHSIMH, MPUYOMY II€ HEOOXITHO MOETHYBATH 3
CaMOCTIMHHMM PO3B’s3aHHAM PEKOMEHJ0BaHUX 3a7ad. J0 BUKOHAHHS KOHTPOJBHHUX
3aBJaHb JOIUIBHO MPUCTYNATH TUIBKW TICIsS BHPOOJCHHS JOCTAaTHIX MPAKTUYHUX

HaBUYOK. THITOBI IMpUKiIagn HaBCI[eHi 3 MCTOIO JOIIOMOI'THU B IbLOMY.

METOANYHI BKA3IBKHU 10 BUKOHAHHA

PexomeHyeThCst (CKOPUCTABIIMCH OJHUM a00 JIBOMA 3 HaBEJCHUX HUXKYE JIPKEepen)
— BUBYUTH TEOPETUYHI MOJIOKEHHS 3a [2], . 8, §§1.1-1.5, 2, 3, 4.1, 4.2, 6, ri. 10,
§§ 1,3.1-3.8, rm. 9, §§ 1.1-1.5, 2.1-2.6; [3], . X, §§ 47, 48.1 - 48.4, 49, 50,
51.1-51.4, 52, . X1, § 53, ron. XII, §§ 55, 56; [4], ron. 13, §§ 1-7, . 15, §§ 1.1-
1.6,2 —4, rn. XIII, XIV; [4], ra. 14, §§ 1-5;
— po3ibpaTtu po3B’sizaHHs 3ana4 y [1], roo. I, §§ 1-6, ro. 11, §§ 1-3, ron. IV, ro. 111, §§
1, 3-6;
— camocTiiiHO po3B’sa3atu 3amadi: [1], NeNe 10-12, 17, 19, 22, 23, 31, 34, 41, 42,
186, 188, 191, 197, 214, 217, 222, 515, 516, 523, 550, 551, 554, 568, 570, 603,
7



605, 611, 645, 647, 651, 652, 659, 660, 685, 686, 696, 697, 698, 703, 704, 721,
723,725,743, 744, 764, 766, 778, 779, 781, 797, 301, 302, 304, 305, 307, 308,
310, 311, 314, 368, 374, 377, 391, 392,394, 416, 419, 423, 435; [5], rn. 8,
NeNe 2, 4, 43, 44, 48, 61, 66, 84, 86, 103, 105, 115, 121, 124, 133, 140, 206,
213, 214, 215, 217, 221, 227, 246-a, 246-6, 270 — 273, 291, 308 — 310, 315,
322, 339, 345, 350, 373, 376, 378, 395, 396, 405, 406, ra. 10, NeNe 1, 3,7, 9,
18, 24, 46, 48, 50, 51, 69, 71, 74,76, 111, 116, 124, 130, 406 — 414, 429, 471 —
473, 477, 478, 491, 492, 537, 539, rn. 9, NeNe 2, 4, 41, 43, 50, 52, 54, 56, 59,
64, 66, 68, 71, 75, 77, 80, 131, 136, 140, 143, 154, 211, 214, 216, 229, 233,
250, 293, 294, 302, 303, 307, 314, 316, 332, 338, 343, 348, 351, 353, 357, 359;
[6], NeNe 2.1.2 (a, 06), 16, 19, 23, 25, 40, 64, 2.2.2, 4, 10, 27, 2.3.2, 3, 5, 12, 23,
2.6.2,4,7,9,12, 13,17, 24, 27, 28, 30, 2.7.4, 6, 19, 26, 34, 38 — 40, 44, 45, 49,
58, 61, 78, 79, 81, 86, 87, 2.8.4,5,7,8,3.1.9, 10, 11, 16, 17, 21, 24, 27 - 29,
64,3.2.8,9,13,3.34,5,4.1.6,9, 14, 25, 34,4.2.3,7, 16, 17,42, 1.1.12, 13, 20,
21, 24, 25, 29, 30, 37, 39, 40, 42, 44, 46-49, 51, 53, 1.2.7, 8, 12, 14, 16, 18,
1.3.7, 8, 10, 20, 34, 35; [7], 9.2, 9.3, 9.4, 9.7, 9.10, 9.11, 9.18, 9.19, 9.20, 9.24,
9.26, 9.28, 9.31, 9.41, 9.43, 9.45, 9.49, 9.59, 10.22-10.25, 10.36, 10.46, 10.47,
10.50, 10.51, 10.67, 10.68, 10.69, 10.71, 10.86, 10.89, 10.211, 10.212, 10.215-
10.217, 10.219, 10.321, 10.322, 10.323, 10.342, 10.343, 10.354, 10.357,
10.362, 10.370, 10.431, 10.432, 10.441, 10.442,9.2,9.3,9.11, 9.12, 9.18, 9.20,
9.26, 9.30, 10.22, 10.23, 10.46, 10.50, 10.67, 10.69, 10.87, 10.211, 10.216,
10.218, 10.321, 10.322, 10.342, 10.350, 10.357, 10.373, 10.431, 10.432,
10.441; [8], 11.48, 11.49, 11.51, 11.79, 11.82, 12.21, 12.22, 12.24, 12.29,
12.31, 12.35, 12.43, 12.45, 12.52, 12.91, 12.93, 12.95, 12.96, 12.165-12.167,
12.215, 12.218, 12.236, 12.265, 12.274, 12.289, 12.292, 12.327, 12.328.

Hpukaag 1. OOYKCANTH TOBTOPHUI 1HTETrpal.

3 5
o] S0 o [l he

Po3e6 ’sa3anns.

2 xv3 J 2 1
a) Idxj 2xy2=j x-—arctgl
f xT+yT oy X X

x\3

X

2
] dx = J‘(arctg\/g —arctgl) dx =
0

X
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Hpukaag 2. 3MIHUTU NOPSAOK IHTETPYBaHHS y MOBTOPHOMY 1HTErpasl.

m V2 V2
) jdx [fepar: © jdyjf(x,y)dx
Vax—x* 2yl

Po3e6 ’sa3anns.

a) Cynsauu 3 3aJJaHOTO MOBTOPHOTO 1HTErpania, 00JIacTh IHTEIPYBaHHS CIIPOCKTOBaHA
. . . .. 2
Ha Bicb Ox y Binpi3ok [1,4] 1 oOMexxeHa 3HU3Y JiHIEIO y=+4X—Xx", a 3BepXy —

JiHIE y =+ 16 — x? (oOuaBi 11 JdiHII € YacTMHAMU BIANOBiAHMX KiT). OO6nacTh

IIOKa3aHa Ha pucC. 1.

(]
!< |<

<~

X 1), fly),y

Puc. 1 Puc. 2

[lepenpoekryemo o6nactb Ha Bick Oy. Mg 1bOro po3B’sHXKEMO PIBHSHHSA

OOMEKYIOUYMX JIIHINA BIIHOCHO X, BPaXOBYIOUH, 110 X = 0:



y2 =4x—x2:>x=2i\/4—y2, y2 =16 - x* :>x=w/16—y2.

OO6nactp iHTErpyBaHHSI poO310°€ThbCsl HA TpU mpocTux obdnacti. Ilepma 3 HUX

NpoeKTyeTbea y Biapizok [0, 2] oci Oy 1 oOmexxeHa 3miBa Bicco Oy, a crpaBa —

nmiHieto x =2—+/4—y* . Jlpyra oGnacTh mpoeKTyeThCs TaKoX Y Bigpisok [0, 2] oci

Oy 1 oOMexeHa 3j1Ba JIHIEI X = 2+w/4—y2 , a CIpaBa — JIHIEID X = w/16—y2 :

Tpets o0nacTh MPOEKTYyeThCs y BIIPI30K [2,4] oci Oy 1 odmexeHa 31iBa Biccio Oy,

a cripaBa — JIiHIE0 X =+/16 — y2 . OTxe,

J16-x* 2 24y 16—y’ 4 J16-y*
jdx ) dy = jdy jf(x,y)dx+jdy JLﬂx,y)dx+Idy [ ey ax;
4x—x 2+ 4y

0
0) Cyasuu 3 3a7JaHOTO TOBTOPHOTO IHTErpalia, 00J1acTh IHTETpyBaHHS CIPOEKTOBAaHA
Ha Bich Oy y BIIPI30K [— V2, \/E] i o6MexeHa 3miBa Hiniero x = y* —1, a crpasa —
JTHIEID X = y2/2 (oOupaBi 1i JiHil € mapabonamu). OGnacTe MOKa3zaHa Ha puc. 2.

[lepenpoektyeMo o6sacth Ha Bich Ox. [l 1bOro po3B’siKEMO PIBHSAHHS

OOMEXKYIOUYMX JIIHINA BITHOCHO  :

X = y -1=>y= \/x +1, x= y2/2:>y +2x
OO6nacTe 1HTErpyBaHHS pO310°€Thcsi HAa TpU mOpocTux obnacti. llepma 3 HuX

MPOEKTYeThC Y Bipizok [—1,0] oci Ox 1 oOMexeHa 3HU3Y TUIKOK y=—+/X+1

napaGomn x = y* —1, a 3Bepxy — Tinkow y=+/x+1 Tiei x camoi mnapabomu. pyra

obnacTh MpoeKkTyeThcss y BiaApizok [0,1] oci Ox 1 oOMexeHa 3HU3Y TLIKOIO
y=—\/m napaboJiu x=y2—1, a 3BEpXy — TUIKOIO y=—\/§ napaboJiu
X = y2/2. Tpetst o6nacTh MpoeKTyeThes y ToW camuii Biapizok [0,1] oci Ox 1
oOMeKeHa 3HHU3y TLUIKOIO y=\/§ mapaGomn x = y>/2, a 3BepXy — TLIKOK

y=~/x+1 mapa6omn x = y* —1. Omxe,

V2o 2 Jxtl Jxdl
jdy RS jdx jf(x,y)dy+jdx jf(x,y)dy+jdx jf(x,y)dy
2 y-1 -1 —Jx+1 —Jx+1

10



Hpukaang 3. O6uncauTH NOABINHUN 1HTETpa J-J‘ (3x2 —2xy+ y)dxdy, ne
D

.. 2
obnacte D oOMexeHa miHisiMU X =0, x=y", y=2.
Po3z6é’a3annsa. O6nacte D 300pakeHa Ha puc. 5.3 (oOMexeHa TriIkow napadoau

x = y”, Biccro Oy Ta mpsimoro y = 2). CripoekTyeMo ii Ha Bick Oy .

o |«
)

\ | | |
-t

(y). fl(y),y

Puc. 3
2y 2 2
) 2 _ 2 _ 3.2 y _
Toni ”-(3x 2xy+y)dxdy—jdyj(3x 2xy+y)dx—j(x xy+xy) dy =
D 0 0 0 0
2 7 .6 4
6 _ .5, .3 y.o oy y |2 _244
- — v+ dy=|—-"—+—|| =—=11.62.
J;(y Yy [7 6 4]0 21

3aysaoicenns. Ilpu npoekTyBaHH1 001acTi Ha BiCh OXx 00MpaEMoO J0JIaTHY BITKY

y= Jx napaboJii, 001acTh MPOCKTYEThCS y Biapizok [0, 4], oTxe,

4 2 4 2
[[@x? 20+ y) dvay = [ax [ 3>~ 20+ py dy= [| 3xPp—? + 2 || Tatx =
D 1] X 0 2 \/;
4 3 2 3
4
=j 6x? —dx+ 2 3xirax? X e o[ 797, 6Xx )4 244
) 2 3 4 7 0 21

Hpukaag 4. OOuucautu 1wiomy ¢Girypu, oOMEXKEHOI JIHIIMU y2 =x+1,

x=y' -y, y=-1.

11



Po3zé’azannsn. dirypa 300paxkeHa Ha puc. 4 (oOMexxeHa mapabosoro y~ =x+1

JiHIEO X =y~ —y° Tanpsamow y =—1). Cnpoektyemo ii Ha Bich Oy
3

Tomi S= dexdy Idy jdx I(y —y -y 4+ dy= [y_yT"] 1

-1yl -1

=2 (00%).

b

|'~< |'~<

y), fiy),y

Puc. 4

Hpukaag 5. OOUKCANTH KPUBOJIIHINHI IHTETpaIH
dl
a) Y

ﬁ\

4
akmo L — ayra miBKyOi4HOT napabonu y —§x3 MDXK TOYKaMH A(3 23 )
2
. B[ 322 ]
0) J‘w/x2+y2dl, ne L — nyra kpuBoi X =cost+zsint
L

, y=sint—tcost
(0<t<2n);

B) I(x +y)dl, ne L — mpaBa nearocTKa JeMHICKaTu p~ =4¢0820;
L

r) Inydx x“dy, ne OA — nyra mapabonu x =2 y2 Bix Touku O(0;0) 10 TOUKH
04
A(2;1);

12



1) I(6 —y)dx+xdy, ne L —  nepma apka mukioinn x=3(f-—sint),

y=3(1-cos?t) (05¢<2m).
Po3zeé’sazanns.

a) MaeMo KpHUBONIHIHHUNA 1HTETpaa Mepuoro poay (Mo JOBXKUHI aAyr). byaemo

BBAXKaTHU, 1[0 KpuBa L 3ajaHa pIBHSAHHAM BUIISAAY y= p(X) y JAEKapTOBHUX

. 2 . .
KoopauHatax. Toni y=§ x> (obupaemMo 3HAaK «+», OCKUIbKH Touku A i B

HaJIeXaTh Mepiii uBepTi), y' = Jx , oTke, dl =1+ y'zdx =+1+xdx.

Hepexon;{qn 710 3BUYaliHOTrO 1HTerpaia, OyaemMo MaTu

P 1+x=t2, dx = 2tdt,
J‘y J'3 —Ix 1+x ) x 3 8=
x=t"-1,

¢ 23
5
—I(t PP P Ea
315 3

06) MaeMmo KpuBoOJIiHIMHMK 1HTErpa nepiioro poxay. Ilepur 3a Bce o6uucinmo

~ 47.82 5

3 4(243 32 8)_2152

—_ J— ___l__
2 35S 5 3 45

\/x2 +yt = \/cos2 t+2tcostsint+1*sin®  +sin’ £ — 2t costsint + 2 cos’ t = \/1 +1* .
Ockinbku ~ KpHBa L 3aJlaHa  [ApaMETPUYHMMHU  DIBHAHHAMH,  TO

X(t) =—sint+sint+1cost =tcost, y(t) =cost—cost+tsint =tsint,

= x+ jzzdt = \/t2 cos? t+¢*sin’t = ‘t‘ =t (t20). IlepeiinemMo 10 3BUYAWHOTO

IHTerpana: J‘\/x +y dl—jt 1+1¢ dt—%(1+t )3/2 0 1[(1+47t )3/2 1];

B) Maemo KpUBONIHIMHUN THTETpal Nepuioro poay. Y 3BUYANHIN MONSPHIN cucTeMi

KOOpAWHAT P = 2,/c0s2¢ , oTxe, cos2¢p =0, —%+ kn<@< %+ kn (ke Z). IlpaBa
MEJTII0CTKA JIEMHICKATH PO3TalllOBaHa B CEKTOPI —% <¢< % (k=0) (puc. 5).

13



Puc. 5

KpuBa L 3ajmaHa piBHSHHSIM Yy TMOJSIPHUX KOOPJAMHATAX, OTXKE, X =pPCOSQ,

. , 2sin2 :
y=psin@, ne p=2,/cos2¢ . OCKUIbKU P = —%, TO AudepeHIiial T0BKUHU
cos 2¢

. 2
2 2
nyru  dl = \/p2 + p'zd(p =,.|4cos2¢+4 =9 dp=———d¢. llepeiinemo a0
cos2¢ \/€0S 20

3BUYAMHOIO IHTETpaja:

n/4

/4
I(x+y)dl= I 21/00s2(|)-(cos<p+sin(p)-#d(p=4(sin(|)—cosq)) e
o \/€Os2¢ -

—m/4 n/4
=42
r) MaeMo KpHUBOJIHIMHUM 1HTErpajn Apyroro poay (mo koopauHarax). Kpusa L
3aj1aHa PIBHSAHHAM Y IEKapTOBUX KOOpAUHATAX, OTKe, dx = x'dy = 4 ydy . Tlepeiinemo

710 3BUYAHOIO 1HTErpasa:

1
Inydx—xzdy=I(2-2y2y-4y—4y4)dy= = 12-y—5 ! =E;
04 0 S-S
1) Maemo KpuBONIHIMHUK 1HTerpan Apyroro poay. Kpusa L 3amana
MapamMeTpUYHUMU PIBHSIHHSMH, OTXKeE, dx = x(t)dt =3(1—cost)dt,

dy = y(t)dt = 3sintdt . [lepeiinemo 10 3BUYATHOTO IHTErpasa:

14



2n
I(6—y) dx + xdy = j{[6—3(1—cost)]-3(1—cost)+3(t—sint)-3sint Yt =
L 0

2n 2n
= 9"‘(1—c0s2t+tsint—sin2 t)dt = 9Itsintdt =
0 0

u=t, dv=sinudt,

du=dt, v=-cost

. 27
=9 (—tcost +sint) 0 =-18x.

Ipukaan 6. 3’scyBatu, un Oyne QyHKIisS y = xarcsinx po3B’s3KOM PIBHSHHS

y

xy' —y=xtg=—.
x

Posé’sizanna. SIxmo QyHKIIS € po3B’A3KOM DIBHSHHA, TO ii MIACTAHOBKA [0

IbOTO PIBHSHHS MOBUHHA MEPETBOPUTH MOTO HA BIpHY TOTOXHICTb. [lepeBipumo 11e.

X
\/l—x2

2

[MigcraBumo y' = arcsin x + pazoM 13 y = xarcsinx 70 pIBHSIHHS:

. X . xarcsinx
xarcsin x + ———-—xarcsinx = xtg——.
2 X
Vl—-x
sin x o . . .
3 ypaxyBaHHSM TOTO, 11O IgX = T i sin(arcsin x) = X, oTpUMy€eMO BipHY
V1—=sin” x
2
X X

TOTOXKHICTb . Omxe, 3amana QyHKIISA CIpaBIl 3aJ0BOJbHIE

PIBHSIHHIO, TOOTO € HOT0 pPO3B’SI3KOM.

Ipuxkaag 7. CknacTu piBHSHHS KPUBOI, SKIIO BIIOMO, IO BOHA MPOXOJHUTH

gyepe3 Touky M(0,1), a KyToBuil KOoe(iLIEHT AOTUYHOI A0 Li€i KPUBOI B KOXKHIN
TouIi gopiBHIOE k(x,p)=x3y.
Posé’si3anna. SIk Bi1OMO, KyTOBHM KOe(IIIEHT JOTHYHOI 10 KpUBOi y = y(X) B

noBuTeHIN TOulli M(x,y) € k(x,y)=)". OmKe, MaeMO piBHSHHS y'=x§/;.

2
: P d . 3 x° C
[loginumo 3MIHHI 1 OTPUMAEMO 3—y=xdx, 3BiIKH 3 y2 =—+— abo
3y 2 2 2
3
2 X 2 + C o o s . © e
yo= —3 | OTpumaHuil 3arajJibHUil PO3B’ 30K € PIBHSAHHSAM CIM’i KpHUBHX.

15



[IlykaHa kpuBa NPOXOAUTH uYepe3 Touky M, oTxke, ii pIBHAHHSA BHM3HAYAETHCS

* ~
3HayeHHAM C = C , 3HailieHuM 3 yMOBU y(X,) = y,, TOOTO, B 1aHOMY BUIAJKY, 3

0+C"

3
ymoBu y(0)=1. Otxe, 1 =[ ] , 3Binkn € =3. Takum 4HHOM, PIBHSHHS

3
2
. . X . .o . o
IIYKaHOI KpPHBOI € y2 =[?+l] . I'padix mopmaTHOI runkM KpUBOI HaBeAEHUH Ha

puc. 6.

1.5 7]

£(x)

0.5

X

Puc. 6

Ipuxkaan 8. Po3p’si3aTu piBHIHHS

a) 2xy2dx —ydy = yxzdy —6xdx; 0) (x - ycosljdx + xcosldy =0;
X X
y _2x+y—4
x—y+1

—sinx

; T) y+ycosx=e (3acTocyBatu Meroa bepnyi).

B) y

Po3é¢’azanus.
a) IlepeTBopuMO PIBHAHHS 10 BUTISALY 2X( y2 +3)dx = y(x2 +1)dy. OTxe, maeMo

pisuanna 3 giookpemmoganumu  3minnumu  X;(x)¥;(p)dx+ X, (x)Y,(y)dy =0.

[Toginumo 00MABI YAaCTUHHM PIBHSHHSA Ha J0OYTOK (y2+3)(x2+1). OckibKH
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o0u/IBa MHOXXHUKH HE JIOPIBHIOIOTH HYJIIO (a caMe, J10JIaTH1), TO IPH I[bOMY YaCTHUHHI
(a060 0co0sIMB1) PO3B’SI3KU PIBHSHHA HE 3aryOiiol0Thcs. TakuM YMHOM, IICTAEMO

2x y

PIBHSIHHS 3 BIZOKPEMICHUMH 3MIHHUMH ———dXx = —
x“+1 y +3

dy. Ilicns iHTErpyBaHHS

b

. : 1
OTPUMYEMO 3arajibHHUM IHTETPAJl 3aJaHOT'0 PIBHAHHS ln(x2 +1) = Eln( y2 +3)+ ln‘C

C#0, axuil micisg NOTEHLIIOBAaHHS 1 BUKOPUCTAHHS BIIACTUBOCTEW Jorapugpmis

Ha0yBa€e BUTTISITY ﬁ =C;
Vi +3
0) Maemo  oonopione nudepeHLiabHE PIBHSHHS  NEPIIOrO  MOPSAKY

P(x,y)dx+Q(x,y)dy=0, tomy mo ¢yukmi P(x,y)=x-— ycosZ 71
x

O(x, y)=xcosldy € OJHOPITHUMHM OJHOro MW TOro camoro Bumipy. Chpapni,
X

A A
P(ix)y) == hyeos > = h-P(x, ). Q(hx,1y) = dxeos =0 0(x, ).
Ockinbku x # 0, TO pIBHAHHS OPUBOJUTHCA 10 BUTIISALY
d 1- Xcosl
wy _ X X . _ . "0 .
=— —=——=_ 3acToCcyeMO MiAcTaHOBKY y=ux.Toni y' =u'x+u i
dx y
cos —
X
, ucosu—1 , ucosu—1 , 1 du 1
ux+u=———; UX=———"—9-—U, ux=- ; ——X=- >
cosu cosu cosu dx cosu

dx . .
cosudu+—=0. IHTErpyBaHHS OTPUMAHOIO PIBHSIHHA 3 BIIOKPEMJIIEHUMHU
X

3MIHHUMH J1a€ 3arajJibHUW IHTErpal sinu+ln‘x‘=C , SIKUM IICJIsI TIOBEPHEHHS 10

BUXIJTHOT 3MIHHOI y HaOyBa€ OCTATOYHOTO BUTJISIAY sinZ + ln‘x‘ =C;
X
) ) ax+by+c ..
B) JlaHe piBHSAHHSA BiIHOCHTBCS 10 THIY ) = f 1 LV T 6 . Taki piBHSHHA Yy
a,x+b,y+c,

@ 1 . .
BUITAJIKY # 0 3BOJATBCS 70 OJHOPITHUX 3a JOIMOMOIOK IJICTAHOBKH

a, 0,

x=xg+u, y=y,+v, IO X, ¥y € PO3B’SI3KOM CUCTEMU pIBHSIHb
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ax+by+c =0, , 2x+y—-4=0,
. Po3p’s3k0M cucrtemu € Xxp=1, y,=2.
a,x+byy+c, =0 x—y+1=0
: . dv
3pooumo mincranoBky x=1+wu, y=2+v. Tomi dx=du, dy=dv, ) = n
u
: . dv 2u+v , .
OTpuMyeMO OJHOpiTHE pIBHSIHHA e . Po3p’sbkemo 1e piBHSHHS 3a
u  u-v
. dv Z
JOTIOMOTOIO TMiJICTAHOBKH Vv = ZU, — =U—+ 7. Maemo
du du
Lz 24z dz_2+ 22 1-z du
—+z=—"; ; sdz=—.
du 1-z2 du 1-z2 2+7 u

[Ticas iHTErpyBaHHS JICTAEMO 3araJibHUM 1HTETpal

g —%ln(2+z2) = Infu/+C.

1
—arctg —
DR,

[ToBepTarounch A0 BUXITHUX 3MIHHUX 32 popmynaMu z = =y-2, u=x-1,

=|<

1 1 y-2) 1 y=2Y
OCTaTOYHO OTPUMYEMO arctg —— ==In| 24| ——| |= ln‘x - 1‘ +C,;
2 V2 x-1) 2 x-1
r) Maemo zinitine nudepeHiiagpie piBHIHHS Epioro mopsaky y' + p(x)y = q(x).
Po3B’s130K piBHAHHS OyJeMO IIYKaTH y BUIJISAAL TOOYTKY JIBOX HEBITOMHUX ()YHKIIIH
y=uv,orke, Y =u'v+uv'. TlincraBumo y Ta y' y pIBHIHHSI 1 OTPUMAEMO

sinx —sinx

u'v+uw'+uvcosx=e" abo u'v+u('+vcosx)=e (*). Hesigomy

byukmito v=v(x) Oymemo 1mykath 3 ymoBH Vv +vecosx=0 (**), omxe,

dv v .

— =—vcosx abo — =-—cosxdx. [HTerpyrO4YH, 3HAXOIUMO lnM =—sinx,
v

3BIIKH v=e °" (ms 3py4YHOCTi O€peMO YaCTUHHHUHN PO3B’A30K, SKOMY BiIIoOBimae

HYJIbOBE 3HAYEHHS JOBUIBHOI cTasoi). [lincTaBuMo 3HaliiecHy QyHKIIIO v B pIBHAHHSA

r _—sinx

(*) i 3 ypaxyBauuam (**) orpumaemo u'e =e "™ Ockinbku e ™* #0 Vx,

o w'=1 abo u=x+C. TakuM YHHOM, 3arajbHU PO3B’SI30K MAE BHIJIA

—sinx

y=(x+0C)e

. 1
Hpukaan 9. Po3p’s3atu 3agauy Koun xy' + y = y2 Inx, y(1)=- 3

18



Posé’s3anna. Ockinbku x >0, To 6€3 BTpaTH po3B’ 3Ky NEPETBOPUMO PIBHSIHHS
'Y 2 Inx . s r
no Bursay y +—=y” ——. Orpumanu piBHAHHA bepnymn y + p(x)y =y q(x),
X X

ne r#0, r#1. Po3s’spKkeMo HOro oqHOMMEHHUM MeTofoM: y=uv, y =u'v+uy',

uy Inx y Inx y
u!v+uv1+_=u2v2_; u'v+u(v'+—)=u2v2— (*)’ V4+—=0 (**),
X X

X X X
dv dx 1 1 2 1 Inx du Inx
— = lnM=—ln‘x; v=—; W—=u"——; — = dx;
v X X X xX° x u X
1 Inx+1 X . ,
-——=- -C; wu=—————. 3aragpbHuUil PO3B’A30K Y =wuv, TaKUM
u X Inx+1+Cx
1 bl .o . . ~
YUHOM, Ma€ BUTIAN y=—————. Po3B’s30Kk mocrtaBieHoi 3amgaui Komri y
Inx+1+Cx

. 3 3 * w 3
BHU3HAYA€THCA 3HAUYCHHSIM AOBUIBHO1 CTaJIO1 C , SBHAUJACHUM 3 IIOYATKOBO1 YMOBH:
1 1 %

—-—= -, C =-3. OTrxe, WIyKaHUW PO3B’SI30K Ma€  BUIJIAJ
2 1+C
~_ 1
d Inx+1-3x
Hpuxkaan 10. Po3p’s3atu 3anauy Komri
”n 1 ’ ”n ’ 1 ’
a) y'= 5> (0)=-3,y(0)=2; 0) x(p"+D+y' =0, y(H)=—, y1)=0;
1+x 4
n ’ T ’ 1 14 ’ ’
B) Vigy=2y", y=", YD =-—5 1) Y =A1-)7, 50 =2, y(0)=1;

n ’ ’ n r r..mn ’
m 2y =y+y3,y(0)=5,y(0)=1; e) 3yy'=e’, y(-5)=0, y'(-5)=1.

Poss’si3annus.
a) PiBHsuHs Mae Buriasig " = f(x), TOOTO MICTHTh TUIBKM CTapIiny MOXiTHY i
HEe3aJIeKHY 3MIHHY. 3HaiieMo Horo 3arajgbHuUM pO3B’SI30K IUISIXOM IOCHIIOBHOTO

JBOKPATHOTO 1HTETPYBaHHS:

d(y') 1 : dx : dx
- = d()y)= = [ao)=| QG >
dx  1+x? Y 1+ x? Y 14x?

= y=arctgx+C; = %=arctgx+C1 = dy=(arctgx+C1)dx =

1
= y=I(arctgx+C1)dx+C2 = y=xarctgx—zln(1+x2)+C1x+C2.
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(V) ~ * * o
Yactuaanii po3B’s130k  y = y(x, C;, C,) 3HANAEMO, BU3HAYMBIIM 3 IIOYATKOBUX
% % . %
yMoB 3HaueHHs C; =C; ta C, =C, noBuibHuX ctamux: y(0)=-3 = -3=0C,,

y'(0)=2 = 2= Cl* . Orxe, po3B’s30Kk mocrtabieHoi 3amaul Komri mMae BUTIs
~ 1 2
y= xarctgx—zln(1+x )+2x-3;

0) PiBusuus mae Burisig F(x,)’,»")=0, T06TO MICTUTH B SBHOMY BHIJISI
HE3aJIeKHY 3MIHHY, ajle He MICTUTh HeBiAoMy (yHkiito. [lopsigok Takoro piBHSHHA
3HIKYETHCS HA OJMHUINIO 3a JOMOMOTror mifctaHoBku ) = p(x). Tomi y"=p' i
piBHsHHS HaOyBae Burasimy x(p'+1)+ p=0. OTpumanu piBHSHHS MEPIIOTO

MOPANIKY, SIKE MOXXe OyTH BIIHECEHO SK 10 OJHOPIAHOro, Tak 1 /O JIHIMHOTO.

Beaxkarouu #oro ogHopigaum, tobTo, p'+1=-— P 3pOoOUMO MIJACTAaHOBKY p = UX .
x
: du dx
Toni p'=u'x+u = u'x+u=-1-u = u'x=-1+2u) = =— =
1+2u X

2

= %ln‘l+2u‘=—ln‘x‘+%ln‘€l‘ = \/1+2u=£ = 1+2u=ﬁ =
X X

I(C1 ) C, «x x : :
= u=—_|—- = p=—-- = y=——5. ITicns  BIIOKpEMIIEHHS

2 2 2x 2 2x

2
) .. . C X
3MIHHUX 1 IHTETpYBaHHS OTPHUMYEMO 3arajibHHH PO3B’ 30K y=711n‘x‘—T+C2.

BanOBYIOLII/I, 10 JOBUIBHI1 CTAJI1 HEC3AJICKH1 O/IHA B1J] OJHO1 1 IICPCIIO3HAYN BINU 71

2
X *
Ha C;, ocratouyHo Oymemo Matu y=C; ln‘x‘——4 +C,. 3nauenns C,=C; Ta

* . o
CZ = CZ HOBUIBHHUX CTAJIUX 3HAWACMO 3 ITIOYATKOBUX YMOB!

1 1 1 * « 1 1 *
D=- == —=——+C, = C,=—,)y1D)=0 = 0=—+C, >
y(1) 4 4 4 2 2 ) ya 5 1

f 1 N ~ 1 xr 1
= (= 3 Otxe, po3B’sa30k 3anaul Koun mae Burnsig  y = Eln‘x‘ vy + E;

B) PiBusinus mae Burisin F(p, )y, y") =0, T0OTO MICTUTH B IBHOMY BHUIJIS/II HEBIZIOMY
byHKLII0, ane He MICTUTh He3alexHy 3MiHHY. [lopsiok Takoro piBHSHHS

: , - dqg .
3HIKYETHCS HAa OJMHUIIO 3a JOMOMOroro mijctaHoBku y' =¢q(y). Tomi y" = qd— 1
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. dg,. | > ~
piBHSHHS HaOyBa€ BHUIIIALY qd—tgy =2q¢~. OTpuManu PiBHIHHS MEPIIOrO MOPSAKY
'y

. . . : d
3 BIJOKPEMJIIOBAHMMM 3MIHHUMH. 3alUIIEMO WOro y BUIJIAII q[d—qtgy—Zq) =0.

[pupiBHIOOYH 10 HYJIS KOXKEH 3 MHOKHHUKIB, Oymemo Mmati ¢ =0 = ' =0 =

= y=C; %tgy—2q=0 = ﬂ=20tgydy = ln‘q‘=21n‘siny‘+ln‘C1‘ =
y q

. . d y

= ¢=C;siny = )y =Csin’y = 'Z =Cidx. Omxke, 3arajbHui
sin” y

IHTerpan piBHsAHHA Mae BUIILIA cfgy = C;x+ C, (3HaK « - » BpaxoBaHuil). baunmo,

mo po3B’s130Kk y=C He € 0cOOJIMBUM, OCKUIBKHM YTBOPIOETBHCS 3 3arajlbHOrO IpHU

% * . (V)
C,; =0. 3nauenna C; =C; ta C, = C, NOBUIBHUX CTAIUX 3HANHIEMO 3 IOYATKOBUX

YMOB:

T T % % 1 1 1 % *
D=— = ctg—=C; +C,, 'DH=-—- = - -—|=C; => (=1,
y(1) 4 g4 1 2 Yy ) sinzn( 2) 1 1

* . .
C, =0. Orxe, po3B’ 30k 3anadl Konn mae BUrisig ctgy = x;
r) Piustuas mae urisig F()',y") =0, 100TO He MICTUTH B SIBHOMY BHUIJISLII aHi

HEB1IOMY (YHKIIIIO, aH1 He3aJexkHy 3MIHHY. [lopsA/loK Takoro piBHSHHSA MOXe OyTH

3HIDKEHUH Ha OJMHHUINO 3a JOIMOMOIOK Oyab-saKkoi 3 migctaHOBOK ' = p(x) abo
y' =¢q(p). TlepeBaxHicTh OJHi€T 3 HMUX BHU3HAYAETHCSA KOHKPETHUM pPIiBHSHHSAM. B
JaHOMY BHIIQJIKy 3aCTOCYEMO TifncTtaHoBky ) = p(x): y"'=p’,

4
\1- p2

= y'=sin(x+C;) => y=C,-cos(x+C,). 3HauecHHS C1=C1* Ta C2=C;

p' = l—p2 = =dx = aresinp=x+C; = p=sin(x+(C;) =

JOBUIBHHMX CTAIMX 3HAWIEMO 3 MIOYaTKOBUX YMOB:
. T
y(0)=2 = 2=C, —cosC;, y'(0)=1 = 1=sinC; = C, =3 C, =2.
) ) _ s - ]
Otxe, po3B’a30k 3a1a4i Komii Mae Burmisim y =2 —cos (x + E) a6o y =2 +sinx;

n) Tun ma”oro piBHSHHS TOW caMHii, 1110 ¥ B MmomnepeaHboMy pukiaai. B nanomy

pasi BUTigHiIIE 3aCTOCYBATH MiZACTaHOBKY y' = ¢(y) (mepeipre): y" = q%,
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d d d d

24T =gq+q®) = q=0 = y=C, 270=1+4* = L= 5
dy dy 1+g¢q 2

= arctgq=%+C1 = q=tg(§+C1) = y’=tg(§+C1) =

= ctg(%+C1)dy=dx = Zlnsin(§+C1) =x+C, — 3araapHUil IHTErpa.

% * . (9]
3naueHHa C; =C; ta C, = C, NOBUIBHUX CTAIUX 3HANAEMO 3 IOYAaTKOBUX YMOB:

T . U * * . 2T 1
0)=— = 2Insin—(=C, = C,=Insin“—=In—=-In2,
¥(0) ) 4 2 2 4 5

y'0)=1= 1=tg(§+C1*) = C1*=0. Otxe, po3B’s30k 3amaul Komi mae

Burisag 2In =x—In2, po3p’sa30k y=C € 0cobIUBUM;

sinl
2

e) Ilpu posw’szanHi 3amau Komri 3HaYeHHS KOXHOI 3 JIOBUIBHHX CTaluX
PEKOMEHIYEThCS 3HAXOJWTH 3 IOYAaTKOBUX YMOB OJpa3y, sK TUIBKM I cTaja
3’ SIBJISIETHCA B TIpolieci po3B’si3anHs. Lle neMoHCcTpye naHui mpuKia.

PiBasiHHS BigHOCUTBCS 10 Ty F(y,y'sy") =0, 0TKe, 3aCTOCYEMO MiICTAHOBKY

’ n d d
Y=q(), y' =q"L: 34> =

e’ = 3gdg=e'dy => ¢ =e"+C, =
dy dy

= y=3e+C;, > L=dx. CnpobOa  iHTErpyBaHHS  OTPUMAHOIO

e +C,

PIBHSIHHS IPUBOJUTH JI0 1HTErpaja, mo “He 0epetbcs”. BpaxyeMo oOMIB1 HOYATKOBI

* * .
ymoBH: 1= e + C; = C(; =0.3ayBaxumo, 10 3 [IbOTO MICIIS IIYKAEMO BXKE HE

y

. . . d 3
3arajibHHui, a YaCTUHHUHI pO3B’A30K. Toxal % =dx = e 3dy=dx >
y
e

_r
= —3e 3=x+C,. Bpaxyemo Temep Iepily I[OYaTKOBY YMOBY 1 3Haligemo

* * * . .
3HaueHHA C,: - 3¢° =—5+C, = C(,=2. Omxke po3p’s30Kk 3anaui Komn mae

_y
BHI'JISL YACTMHHOTO iHTerpana —3e 3 =x+2.

Ipuxaan 11. Po3p’s3aTu piBHAHHSA
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a) '+3y-4p=0;  6) y'-16y+64y=0; B) y'-6)+25y=0.
Po3ze’sazanns.

a) Maemo mniHiliHE oaHOpigHE nudepeHliaTbHe PIBHSAHHSA JAPYTroro MNOpsSAKy 31

cramaMu Koedimientramn. CKIafeMo XapaKTepHCTHYHE pPiBHSHHS A2 +3h—4=0.
Horo KOpeHl A; =1, A, =—4 niiicHI 1 HE NOPIBHIOIOTH OAWH OAHOMY. BiamoBigHO
J10 bOr0 (PyHJIAMEHTAJbHY CHCTEMY PO3B’SI3KIB YTBOPIOIOTH QYHKIIT yy(x)=e” ii
y,(x) = e~ **, a saransHuii po3s’s30k piBHAHHSA Mae Burmag p(x) = Cye™ + Cye™ ¥,

ne C; 1 C, — DOBUIBHI CTal;

0) CKIageMo XapakTepucTHdHe piBHSHHS A2 —16L+64=0. Woro xopeHi

Ay =8 =L, AiiicHI 1 IOPIBHIOIOTH OAMH OAHOMY. OTXe, pyHAaMEHTaJIbHY CUCTEMY
03B’SI3KiB yTBOPIOOTH GyHKIIT Py (x) = > it X =xe8x, a 3araJibHUi po3B’ 30K
1 2
PIBHSIHHS Ma€ BUTIISIA Y(X) = esx(Cl +C,x);

B) CknageMo XapakTEepUCTUYHE PIBHSIHHSA M —61+25=0. Moro KOpeH1

A, =319 -25=314i xomriekcHi cupsukeni. OTke, GyHIaMeHTaIbHy CUCTEMY
pO3B’SBKIB  yTBOPIOIOTE (yHKIH  p(X)=e ¥ cosdx i y,(x)=e ¥ sindx, a

3arajibHUM po3B’ 30K PIBHAHHS Ma€ BUTIAL p(X) = e~ (Cycos4x + C,sin4x).

Hpuxaan 12. Po3p’s3atu 3anauy Komri
Y +12y +45y=0, y(0)=5, »'(0)=3.

Po3zé’a3annsn. CkiianemMo XapakTEpUCTUYHE PIBHSHHS 2 +120+45=0. Horo
KOpEHI1 Mp=—6£v36-45=-613i KOMIUIEKCHI ~ CHpSDKEHI. OTtxe,

6x cos3x i

(GyHIaMEHTalbHY CUCTEMY pPO3B’A3KIB YTBOPIOIOTh (QYHKLIT y;(x)=e
»m(x)=e 6Xsin3x, a s3aranbHuil pPO3B’SI30K  pIBHSHHSA Ma€  BUIIIAJ
y(x)=e” **(C, cos 3x + C, sin3x) . Toxi
y'(x) =—6e” **(C, cos3x + C,sin3x) +e~ *(=3C, sin3x +3C, cos 3x).
3HaiigemMo po3B’ 30k 3anadi Komri, a1 9oro 00YnucinMo 3HaueHHS Cl* i C; 3

nouatkoBux ymMmoB: p(0)=5 = ¢’ (Cycos0+C,sin0) =5,

Y(0)=3 = —6e"(C;cos0+C,sin0)+3e’ (- C,sin0+C, cos0) =3.
1 2 1 2
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* * . . .
Otxe, C; =5, C, =11 1po3B’sa30k 3anaui Kour Mae Burmsin

F(x)=e **(5cos3x+11sin3x).

Npukaan 13. Poss’saty piBasiaas  y"+4y +4y=e > Inx.

Posé’si3anna. MaeMo niHiliHE HEOAHOpIAHE AU(eEpeHIliaibHe PIBHAHHS IPYroro

. .. . —2x
MOPANIKY 31 CTAIMMM KOe(]IiEHTaMU 1 MPaBol0 4yacTuHOO f(x)=e " Inx, ska
HenepepBHa Ha (0, +00). Sk BiOMO, 3arajJibHU PO3B’SI30K TAKOTO PIBHSAHHS Mae

BUIAL P(X) = Y,,,(x)+ y*(x) , 1€ Y,ou(X) — 3aranbHUN pO3B’S30K BIANOBIIHOTO

. . * o o .
OJHOPIAHOIO PIBHSHHS, a y (x) — OyAb-KUIl YaCTMHHUN pO3B’A30K BUXIIHOIO
PIBHSHHSL.

o ) P . . " ! .
1) 3naiinemo 3arajabHUIl PO3B’SI30K OJHOPIAHOTO piBHSHHA )" +4y +4y=0:
OCKINbKM XapakTepucTHuHe piBHAHHS A +4h+4=0 Mae KopeHi Mp=-2, TO

: —2x
QyHIaMeHTaIbHY CHCTEMY PO3B’SI3KiB YTBOPIOIOTH (yHKIIT y(x)=e “¥ i

-2 o ;
yy(x)=xe" ¥, a 3arajibHUM PO3B’SI30K PIBHSIHHS Mae BUTJIS]

-2
yodu(x)=e x(C1+C2x)-
2) YacTuHHUN pO3B’SI30K 3HAWIEMO METOJOM Bapiallii JOBUIBHMX CTajuXx
(metrogom Jlarpana), 3rigHO 3 SKUM y*(x) MONAETbCS Yy  BUIIISL
y*(x)=Dl(x)yl(x)+D2(x)y2(x). HeBinomi ¢ynkuii D;(x) # D,(x) NOBUHHI

Di(x)y;(x) + D3(x)y,(x) =0
D{(x)y{(x)+ Dy (x)y5(x) = f(x)

BimHocHO Dj(x) #  Dj(x). OCKiIbKH TONOBHHMI BH3HAYHHK I[i€] CHCTCMH

3aJI0BOJIBHATH CUCTEM1 pIBHSHb { JTHIAHUX

Nnx) y(x)
11(x)  »(x)

HyJIs B 1aHoMmy Bunaaky Ha (0, +00), To cuctema cyMicHa 1 Ma€ €IMHHUMN PO3B’ 30K,

W(x)= SBJIsIE COOOI0 BU3HAYHUK BPOHCHKOTO, SIKMI BIIMIHHUN BiJl

SKAW 3HAXOJIUThCA 3a npaBuiom Kpamepa

e X)) o - n(0)f(x)
Dy (x) = W(x) > Dy(x) W

[Ticns iHTErpyBaHHS OTPUMYEMO

D)= [P D) o p s RO,
! W(x) 2 W (x) '
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Otxe,

e—2x xe—Zx 4
W(x)= —-2x —-2x =€ x’
—2e e T (1-2x)
-2x _—2x 2 2
1
Dl(x)=—jxe ¢ nxdx=—J.xlnxclx=—x—lnx+x— ,
e 2 4
2xlnx

D,(x) = I dx=jlnxdx=xlnx—x

(TYyT mig CHMBOJIOM IHTErpaja po3yMmieMO MepBiCHY). TakuM 4YMHOM, YACTUHHUU
PO3B’SI30K Ma€ BUTJISAT
2 2 2
X 3

X —2x —-2x
y (%)= ~ X x+X|e +(xlnx—x)xe =|—Inx——x"[e ™,
2 4 2 4

y , x?
a 3arajibHAM po3B’s30K € p(x) =| C; + Cyx +71nx —Zx e

Hpuxaan 14. Bxazatu Burisg (0e3 BIAUIYKaHHS KOE(II€HTIB) YACTUHHOTO

PO3B’SI3KY PIBHSHHSI.

a) y'—y =x?+3x+10; 6) y'+6y +9y=(x*-x-5)e *;

B) y"+9y=(x?-3)cos3x; r) y'—8y' +15y=3cosx—5sinx;

0 Y -8y +16y=(2x+1)e**sin2x; ¢) y" -2y +2y=e*(x?cosx+2sinx).
Posé’si3anna. B ycix BuNajgkax MaeMo JiHIAHI HEOAHOPIAHI AudepeHIianbHi

PIBHSHHS 31 CTaauMu KoedillieHTaMM ¥ TpaBUMHM YacTMHAMU TaK 3BaHOTO

“criemianproro” Burmsany  f(x)=e™ [P, (x)cosPpx +Q,(x)sinfx], ne P, (x)

0,(x) — MHOro4JI€HM CTENEHIB m ¥ n BIANOBIAHO. TOJI YaCTUHHUN PO3B’A30K

PIBHSIHHS ni0OUpaemuvcs 'y BUTTISIL y* (x)= x* e™[R,(x)cosPx + T,(x)sinPx], ne k
— KpAaTHICTb KOHTPOJIBHOTO YMCla MpaBoOi YacTUHU 6 =a+Pi cepea KOpEHIB
XapaKTEepUCTUYHOIO PIBHAHHA, a R (x) 1 T,(X) — MHOTOYIEHH OOHO20 U MO20 HC
camozo cTeneHsa s=max{m,n} 3 HesuzHauenumu KoedimieHTamu. Y TabIUIII

HABEJICHI BUIJISIIM YAaCTUHHOTO pO3B’A3KY B 3aJIEKHOCTI Bl MpaBoi YacTUHU
(uncno k 3aJeXUTh TAaKOX BIJ JIBOI YaCTMHM PIBHSHHA, a caMe, BlJ KOPEHIB

XaAPaAKTCPUCTHIHOI'O piBHHHHH, 1 TOMY BU3HAYA€CTHCA OerMO).
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Ne f(x) G s y
1. P,(x) 0 m x*R_ (x)
2. e™ P, (x) a m x¥e™ R, (x)
k
p . x"[R,, (x)cosPx +
> m () cosh b " +T,, (x)sinx
. . x* [R,(x)cosBx +
4 O, (x)sinfx b " + T, (x)sin px
5 P,(x)cosPx+ 0, (x)sinpx Bi max{m, n} x* [R,(x)cosPx +
) +T,(x)sinpx
k _ox
6. ¢™ P (x)cospx o +pi m X e[ Ry, (x)cospx +
" +T,, (x)sinpx
- . . x¥e™ R, (x)cospx +
7. e 0,(x)sinpx a+ i n +T,(x)sinpx
g e™[P, (x)cospx + o+ pi max{m, n} | x*e™[R (x)cospx+
' +Q, (x)sinpx] +T,(x)sinpx

a) Kopeni xapakrepuctuuHoro piBHAHHA Ay =0, A, =1. Cyasuu 3 npaBoi YaCTUHH,
Maemo BUNAJIOK 1 (auB. Tabmuio), ne f(x)=P(x)= x> +3x+10, T06T0 Mm=2.

Ockimbkn 6 =0, 10 k=1; s=m=2. OTxe, y* =x(Ax2 +Bx+C);
0) KopeHi xapaKTepuCTUUHOTO PIBHSAHHSA Ay = A, =—3. Cyzasuu 3 npaBoi YaCTHHH,

Y, T06TO Mm=2.

MaeMO BHUIANOK 2 (nuB. Tabmuio), ae f(x)= (x2 —x—-5)e 3
Ockubkn  o=-3, PB=0, 10 0=-3, a k=2; s=m=2. Orxe,
y =x* e 3¥(Ax* + Bx + C);

B) KopeHi XapakTepuCTUYHOrO PiBHSHHA Ay, =+ 3i. Cynsauu 3 npaBoi 4acTUHH,

MaeMo BHNAAOK 3 (mauB. Tabmumwp), ae f(x)= (x3 —3)cos3x, 100TO M=3.

Ockubkn a=0, =3, 10 06=3i, a k=1; s=m=3. Orxe,

y* =X [(Ax3 + Bx* + Cx+D)c0s3x+(Ex3 + Fx? +Gx + H)sin3x];
r) KopeHi xapakrepucTUUHOrO piBHSAHHA Ay =3, A, =5. Cyasuu 3 npaBoi YaCTHHH,

MaeMoO BUIANOK 5 (muB. Tabnuiro), ae f(x)=3cosx—Ssinx, To00to m=n=90.

Ockutbku 0.=0, p=1,1T06=i,a k=0; s=0. OTxe, y* = Acosx+ Bsinx;
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1) Kopeni xapakrepucTUyHOro pIBHAHHA Ay =LA, =4. Cynsduu 3 npaBoi YacTHHH,

MaeMo BUMaAoK 7 (auB. Tabmuiro), ae f(x)=(2x+ 1)e4x sin2x, To6t0 n=1.
Ockuibku o =4, PB=2, 10 0=4+2i, a k=0; s=n=1. Orxe,
y" =e*[(Ax + B)cos2x +(Cx + D)sin2x];

¢) Kopeni xapakrepucTuyHOro piBHsHHA Ay, =11t i. Cyasun 3 mpaBoi 4acTUHH,
MaeMo BHUIAAOK 8 (quB. Tabmuimw), e f(x)=e”* (x2 cosx +2sinx), To6to m=2,
n=0. Ockutbku a=1, B=1, To 6=1+i, a k=1; s=max{2,0}=2. Orxe,

y =xe* [(Ax* + Bx + C)cosx + (Dx? + Ex + F)sinx].

Ipukaan 15. Po3s’ssatu 3agaay Ko y" +4y =sin2x, y(0)= »'(0)=0.

Pos6’s3anna. Maemo JiHiiiHe HEOJHOpIAHE AUdEepeHIlianbHe PIBHSIHHS APYTroro

MOPSIAKY 31 CTAIMMH KoedillieHTaMHU 1 MPAaBOK YAaCTUHOK ‘‘CIEeliaibHOT0” BUTJISTY

f(x)=sin2x . 3aranpHuil po3B’sI30K PIBHAHHA Ma€ BUIIIAL p(X) = y,,,(x)+ y* (x),

[V . . . . *
1€ ¥,9,(X) — 3aranbHuil po3B’s30K BIANIOBIAHOTO OJHOPIIHOTO PIBHAHHSA, a Y (X) —
OyIb-sIKMI1 YACTUHHUN PO3B’ 30K BUXIIHOT'O PIBHAHHS.

1) 3uaiizeMo 3arajJbHHUN PO3B’SI30K OJHOPIAHOTO piBHAHHSA )" +4y=0:
OCKIIBKH XapakTepucTHuHe piBHSHHS A2 +4=0 Mae KOpeHi Mp=%2i, 1O

3arajlbHUH po3B’A30K PIBHAHHS MA€ BUTIIAL Y,,,(X) = C; cos2x + C, sin2x .
2) Cynsuu 3 mpaBoi YaCTHUHHM, MaeEMO BUNAMOK 4 (nuB. Tabnuito), ne f(x) =sin2x,

100T0 Mm=n=0. Ockubku a=0, B=2, T0 6=2i, a k=1; s=0. Orxe,

~ . . * . ~
YaCTUHHHI PO3B’ 30K MigdupaeMo y BUrisial y = x(Acos2x + Bsin2x). 3naiigemo

’ ”
* *

koediieHTn A ¥ B, 1715 4Oro miIcTaBUMO y Ta y y piBHAHHA. OCKUIBKU
’

y* = Acos2x+ Bsin2x+x(—2Asin2x+2Bcos2x)=(A+2Bx)cos2x +
+(B—-2Ax)sin2x,

”

y* =2Bcos2x—2(A+2Bx)sin2x—-2A4sin2x +
+2(B-2Ax)cos2x=4[(B—- Ax)cos2x — (A + Bx)sin2x],
TO OTPUMY€EMO PIBHICTh
4[(B—Ax)cos2x —(A+ Bx)sin2x]+4x(Acos2x+ Bsin2x) =sin2x
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abo 4Bcos2x—4Asin2x =sin2x. IlpupiBHgeMO Koe]illleHTH MPU €OS2X Ta

) . . cos2x| 4B=0 ) 1
sin2x B 000X 4YacTAX PIBHOCTI: . , 3Bk A=——, B=0. Orxe,
sin2x|—-44=1 4
o , * X o ,
YACTUHHUW PO3B’SA30K Ma€ BUIISL ) =-— Zcos 2x, a 3araJbHUNA PO3B’A30K €

y(x)=C;cos2x+C,sin2x — %cos 2x.

o . . * L *
3) 3naiinemo po3B’sa30k 3anaui Ko, 11t yoro obuncnumo 3HaueHHs C; i C,
3 noyatkoBux ymMoB: y(0)=0 = C(;=0;

1 1
y'(x) =-2C;sin2x +2C, cos 2x Bk 2x +§sin2x, y0)=0 = 2G, 4 0.

% % . o . .
Otxe, C; =0, C, = 3 1 IyKaHui po3B’ 130k 3aaayl Kol mae BUTIIsAA

~ 1 X
X)=—sin2x——cos2x.
y(x) s )

Ipukaag 16. MerogoM MOCIIAOBHOIO BHUKJIIOYEHHS HEBIIOMHUX DPO3B’S3aTH

x=x+3y y=y-z
. ; )3, X
y=-x+3y T =yt+tzte

CUCTEMHU PIBHSIHb Q) {

Po3e ’sa3anns.

a) Maemo IiHIMHY OJHOpPIIHY cHUCTeMY JBOX Ju(epeHIIaIbHUX PIBHAHb 31

. . 1 .
CTaTUMU Koe(]illieHTaMu. 3 MEepIIOro PIBHAHHS CHUCTEMH 3HAaXOJIUMO y=§(x—x)
(*), orxke, y= g(x —x) (**). IligcTaBUBIIM y JpyTe PIBHSHHS CUCTEMH 3aMICTh X

. : 1, . . 5 .
Ta X mpaBi yactuHu (*) Ta (**), oTpuMaemMo piBHSIHHS g(x—x) =-Xx+—-(x—Xx)

a0o X—-6x+8x=0. Moro po3p’d30k Ma€ BUIVIAL X = C1e2t + Cze‘" . 3HalgemMo

. 2 4t - - o .
Tenep X =2C,e”' +4C,e" imincraBumo neit Bupas B (*) pasoM i3 BUpa3oM I X .

1 2 4 .
bynemo martu y=§C1e '+ C,e* . Orxe, 3aranbHuii po3B’s30K 3aaHOI CHCTEMH

1 :
CKJIaJIat0Th QYHKINT X = C1e2t + Cze‘" , Y= gCleZt + Cze‘" . [Ticns mepeno3HavyeHHs
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L , C 2 4
JOBUIBHOI CTajo] ?1 — C; ocrarouno Oyaemo Matu  x =3Ce” +Cre*,

y= CIeZt + Cze‘"

0) MaeMo IiHIHY HEOJHOPIAHY CHCTEMY JBOX Iu(depeHlIaJbHUX PIBHSAHb 31
cTauMu KoedilieHTaMu. 3 MEepIIoro PiBHIHHS CUCTEMH 3Haxoaumo z=y—y' (%),
r __ ’ " PO : : . !’

orke, z =y —y" (*¥*%). IliacTaBuBLIU y Apyre PiBHAHHS CUCTEMH 3aMICTh I Ta Z

npaBi yactTuHu (*) ta (**), oTpuMaeMo piBHSIHHS

X

y—y'=y+y—y' +e*¥ abo y'-2y'+2y=—e* — HeomHopinHe miHiliHE
nudepeHIianbHe PiBHAHHA IPYroro HOPSAKY 3 NPaBOI YACTUHOIO CHELialbHOro

BUIISINY. PO3B’s3aBIIM 1€ pIBHAHHSA (IWB. TOMNEPEAHIA TPHKIAN), OTPHUMAEMO
y=e*(C; cos x + C, sin x —1) . 3Haiinemo Terep

Y =e*[(C;+C,)cos x +(C, —Cy)sinx —1]
1 migctaBumo Iied Bupa3d B (*) pasom 13 BUpazoM i y. bynemo wMaru

z=e"(Cysinx—C,cosx). Omke, 3arajbHUil PO3B’A30K 3aJ@HOI CHCTEMH

ckiranaoth GyHknii y=e" (Cycosx+C,sinx—1), z=e"(C;sinx— C, cosx).

Hpuxaan 17. BeranoButu 301kHICTH 200 JOBECTH PO30LKHICTD PSIAIB

- 1 _ lnn _ lnn
a);\/n(n+1)(n+2)’ Z Z\/_ln 2n’ F)Zl
) ii/?arctgiz.

n=l1 n

Po3e ’sa3anns.

1 1 1
8) Ocxibkt < , a4 pAn 301ra€Thes K psij
\/”(”+1)(n+2) \/nnn n3'? p Z 3/2 p

n=1

. 3 . . .
I[lplXJIe IIpu a = E >1 , TO 3d O3HAKOIO ITOPIBHAHHA 3aaHUHN PO TaAKOK 361F8.€TBC$I;
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0

0) s mopiBHSIHHS 00epeMO 3BHYAMHUN TapMOHIUHUM PsiJT E — , SIKHH, IK BIIOMO,

n=1n

po36iraeTbes. Tojll 3a TPAaHUYHOIO O3HAKOIO MOPIBHSAHHS 13 3aCTOCYBAHHSIM MpaBHIIa

Jlomitansa OynemMo Matu

Inn
3/ 2 3 A n 1
lim %~ = lim ”=1im£3=1im3— “tim ¥n=c.
n—> o bn n—> 1 no>olnn| oo nso 1 3now
n n

OTtxe, Ha TIACTaBI II€T O3HAKH, 3aIaHUN P po3dicacmubcs,

B) Jlusg mopiBHSHHS 00epeMo psia E ———, SKUH 30icacmocs, OCKUIBKH
= nin’ n

p=2>1. Toxi 3a TpaHUYHOIO O3HAKOIO IMOPIBHSIHHS 13 3aCTOCYBaHHSIM IIpaBUiIa
1

Jlomitansa OynemMo MatH lim % = jjm Y#in"n nin’n _ = lim vn =0. OcKUIbKI

n— o bn n— o 1 n— o
2
nin“n

I'paHUIA HCCKineHHa, TO O3HaKa HC3aCTOCOBHA. LIC O3Ha4dae, Mo piaxg A

o0
NMOpIBHSHHS 0Opanuii HeBAano. [lOpiBHSHHA 3K 3 TapMOHIYHUM PSIOM E —
n

n=1

MOKa3ye, 110 JaHUN psll posdicacmuvcesi (BUKOHANTE CAMOCTIHHO);

r) CripoOu MOPIBHAHHS JAHOTO PSAY 3 PO30LKHUM TapMOHIYHUM PSJIOM Z— abo
n

n=1
30KkHUM psjgoM Jlipixie Z_Z BUSIBJISIIOTRCSL HeBanuMu (tiepesipre!). Tomy s

n=1

MOPIBHAHHS 00epeMo (301KHUI) psif Z IB , 1e 1< P < 2. BizbmeMo, Hanpukiaji,
n=1M"
B=3/2. Toni 3a 03HaKOO MOPIBHSHHS 13 3aCTOCYBaHHAM IpaBuiia Jlomitais OyaemMo
MaTH
Inn 1
lim % = tim % = gim M2l i, o Ly Loy
nsob no>w 1 n—w /n |0 no>wo 1 2n—w/n
32 2w/n

OT1xe, 32 TPAaHUYHOIO O3HAKOIO MOPIBHSIHHSA 3aJIaHUM PsJl 30icacmubcs,

n) Ilpm nocmigxeHHI pAniB  JOyK€ KOPUCHOIO MOXE BUSBUTHCS madauys

€K8I8A/ICHMHUX HECKIHUEHHO MAIUX .
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akimo o(n) = 0 npu n—> ©, TO

sina(n) ~ a(n),

arcsina(n) ~ a(n),
1go(n) ~ a(n),

arctg a.(n) ~ a.(n),

In[1+a(n)] ~ a(n),

b*™ —1 ~Inb-a(n),
"™ 1 ~a(n).

. 1 : . . . 1 1
OCKUIBKI/I —5 0 mpu n — 00, TO Ha MiJICTaB1 HaBEJIEHOT TaOJIHII], arctg— ~ —.

n n*
Toni \/7 arctg ~ \/7 1 =

4 ;3 - Lle 03Havae, 110 SIKIO 32 PSI AL MOPIBHSAHHS

4
(a= 3 >1), To 3a TPaHUYHOI O3HAKOIO

3/ 1

n* arctg —

: . a . . . -

nopiBHsAHHA oTpuMaemo lim —* = lim I —1. Toni 3a HacmigkoM 3 miei
no>wo p n— © 1

" 4/3
n

obpatu 30ixcuut psa Jipixie Z
n=1 1

4/3

O3HAKU 3aJIaHUH Psifl 30ieaemuvcsi.

Hpuxaan 18. BeranoButu 301kHICTH 200 JOBECTH PO30LKHICTD PSIAIB

3
o0

il Qn+1!! n3" n"+5
a);1.4.7....-(3n+1)’ 2 Z " & 2[ ]

n=1 n n +6

r) za t \/3n+ II) i i 3
J— 23 3 4

Po3e ’sa3anns.

"
a) OCKiIbKH a, = (Zn+1)! ,
1-4-7-...-3n+1)

R+ +1 @e+d Qe+ DUQ2n+3)

T AT G+ 14T (Bn44) 1-4-7(But1)-(Bn+4)
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- : 2n+3 2
1Toal lim Init _ T2, OTrxe, 3a o3Hakoro [’ AnamOepa 3ananuii psj
n>o @, n->o3n+4 3
30ieaemucs;
13" DB wm+1)3".
6) OCKmBKHan=n3 ,Toan+1=(n+)31 =n(n+ )3 3‘
n" n+1)"™ (n+1)"(n+1)

. a .
Omke, lim —2L =3 lim
n—» o© an n—» o©

" 1" 3
) =3 lim (1+—) =—>1. TakuM dYHHOM, 3a

n+1 n—> o n e

o3Hakoro /I’ AmambOepa 3aianuil psiji pozoicacmscsi;

3 2

2 " 2 "
) +5 +5 ©
B) OCKUIBKH @, = " ,T0 lim %/a, = lim " {1 } =

n*+6 n—> o n>o| n*+6
2 2
. . n“+35 . n .
= lim ¢, ge a= lim n’ s~ —1|=- lim =-1. Omxe, lim %a, =
n— oo n—o n“+6 n>op“4+6 n—>oo
=e ™! == <1 i3a o3naxoro Kouri 3axanuii psin 30icacmobcs,
e
: nN3n+2 ) ) N3n+2
r) Ockineku a, =arctg" ————, 10 lim ¥a, = lim arctg——=
Vn+1 n— oo n— oo vn+1
. T . o
=arctg lim = arctg\/_ =—>1. Omxe, 3a o3Hakow Kom 3amanuii psn
noso \ n+1 3
po3zbicaembvcsi;
. n
1) 3arajJbHUM WIEH psy, K HEBAXKKO 0auuTH, a, = —— - 3a 03HaKoI0
(n+1)
n+1
, 4, . (n+2? . (m+D)?

I’ Anamb6epa maemo lim = = lim ——= lim ——— 3= 1, oTxe, Ha

n—>o a, n— o n n—>op(n+2)

(n+1)°

MIJCTaBl Ii€l O3HAKU HISKOTO BUCHOBKY MPO 30DKHICTH PAAY 3pOOHMTH HE MOXKHA
(o3Haka He3acTocoBHa). Jlo TOro » caMoOro pe3yibTaTy TMPUBOAUTH CIpoda
3aCTOCYBaHHS paguKaibHOI 03Haku Korri.

X

bynemo posrasgaty uieHu psAny Ak 3HadyeHHS QyHKUi f(x) =
(x+1)

pu

3HAUEHHAX aprymeHty x =1, 2, 3, .... HeBaxxko nepeBiputh, mo npu x =1 QyHkuis

f(x) nonatHa, HemepepBHa W MOHOTOHHO CIIaJiHa, TOOTO 3aJI0BOJILHSIE YMOBHU
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IHTerpajabHOI O3HaKW. ToMy JOCIiIUMO Ha 30DLKHICTb HEBJIACHUM IHTErpal

00
I Lsdx B nanomy BUnNagKy 3a O3HAYEHHSIM MAEMO:
 (x+1)
400 B B
1
J‘—x sdx= lim [ —dx= lim - - 1 S |dx=
/ (x+1) B— +x / (x+1) B—>+°°1 (x+1)" (x+1)

. 1 1 . 1 1 1 1 3
= lim |- + 3 = lim |- + Sl —=ts =<
Bo+o| x+1 2(x+1) ; Bo+o| B+1 2(B+1) 2 8 8

Omxe, iHTerpan HaOyBae CKIHYEHHOTO 3HAau€HHs, TOOTO 30iraerbcsi. Tomy 3a

IHTErpajIbHOIO O3HAKOIO OAHOYACHO 3 HUM 301ra€eThCs 1 3aJaHui psijl.

Hpuxaan 19. BeranoButu xapakrep 301KHOCT1 200 10BECTH PO3OIKHICTD PAIIB

o 136 (3m) 1.6 < (-1)" _ = (—1)"
Y nzzl:( D ey g )n;(n+1)(\/n+1—1)’ B);lnlnn'

Posze’sazanns.
a) JlocmiauMmo 3aiaHuil 3HAKOTIOYEPEIKHUM psii HAa aOCOMIOTHY 301KHICTD, ISl 4OTO

pO3rJIiHEMO  psiA 3 aOCONIOTHUX — BEJIMYMH — WIEHIB  3alaHOTO  PSIy

zMarctgi (*). 3a o3nakorw /[’ Anambepa maemo
& (n+1) 2"
3:6:...-.(3n)- (3n+3) arctg
(n+2)! ntl 1 3p43 3
=— lim =—>1
n—>o a, n— o 3'6-...-(3n)ar i 2n>0 n+2 2

C
(n+1)! o

1 1 .
(TYyT BpaxoBaHO, IO arctgz—n ~ on npu n—> o). OTxe, psaa (*) po3diraerbcs 3a

o3Hakow [[’AnamOepa. Tomy 3amanuii psag He 30icacmbcs abcontomuo. A OCKUTBKH
el pe3yabTaT OTPUMaHWK Ha MmijacraBi o3Haku /[’ AjmamOepa, To HE0oOXigHa yMOBa

30pkHOCTI psny lim a,=0 (a 3 Hero 1 gpyra ymoBa o3Haku JleiiOHina) He
n—> ©

BUKOHY€EThCS. Lle 03Hauae, 110 3aganuii psia pozoicacmocsi;

0) JlocnimuMo 3afaHui 3HAKOMOYEPEKHUM Psifi HA aOCOIMIOTHY 301KHICTh, JJI YOTO

1

(n+1)ln+1-1)

(*), cknageHuit 3 a0COMIOTHUX BEJINYHH YJICHIB

[ o]
PO3IIISIHEMO DAL Z

n=1
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o0

) . ) . .. 1
3aJ1aHOTO pAanay. HOplBHH€MO e psag 31 30IHCHUM pAaaoM I[lplXJIe ZT,

n\yn
n=1

34CTOCYBABIIN I'PAHUYHY O3HAKY HOpiBHfIHHH:

1
lim (m+ 1)( ntl- 1) lim n\/; =1. Omxke, 3a HacIIAKOM 31
n—> o 1 n—>oo(n+1)(\/n+1 1)

mn

3raJlaHoi 03HaKU OO0UBA PS/IU MOBOJATHCS OJHAKOBO, TOOTO psan (*) 30iraeTscs. A 1e
O3Hayae, 110 3aJaHul ALl 30icacmbcs abCoIIOMHO;

B) JlociigumMo 3aaHuil 3HAKOMOUYEPEKHUN psii HA aOCOTIOTHY 301KHICTD, JJIS YOTO

o0

1
pPO3MIISTHEMO Ppsii 3 aOCOJMIOTHUX BEJIMYUH YJICHIB 3aJaHOTO PSIY Z (*).
<Inlnn

Ockinbku Inn<n, a Inlnn<<n, to0 >> —. Tomy 3a 03HaKOIO MOPIBHIHHS

Inlnn n

psan (*) posOiraerbcsi, OTXKe, 3aJaHUN PN He 30icacmbces abcoaromuo (TYT MU

BpaxyBalid, IIO0 TapMOHIYHUN psiA zl po36iraerbes). OCKUIbKM 1I€H pe3ysbTat
n=1 h
OTpUMaHMN He 3a o3Hakorw J[’AnamOepa abo paaukanbHOIO o3Hakow Komi, To Mu
MOBUHHI JOCIIIUTH PsJl TAKOXK HA YMOBHY 301KHICTb.
[lepeBiprMO BUKOHaHHS yMOB 03HaKu JleiiOHima:

1) HepiBHICTH L < L BUKOHYEThCS Vr2>24; 2) lim L =0

Inin(z+1) Inlnn n>olnlnn

OO6uB1 YMOBU BUKOHYIOTbCS, OTKE, 32 03HaKoIo JIeiOHila 3aganuii psia 30iraeThes.

A OCKIUIBKHU BiH HeE 30ira€Tbcst abCOMOTHO, TO BIH 30i2a€mMbCsi YMOBHO.

Hpukaan 20. 3HaiiTH pajiyc Ta IHTEpBaJIU 301)KHOCTI CTENIEHEBUX PSIIB:

3

(-1)"3"(x +2)" S, 1 o n(2m)!
Z(2n+1)(n+2) 6);(”,,2) (=17 )Z(3n)v ’

N o (x+5)" oOn_! PN = (n+2)" (2n)!(x +3)23
r) ZI)( D" II);?’n(x ) 2‘1( ; ) i

Po3e ’sa3anns.
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‘ ‘ =‘ (_l)n 3" ‘ _ 3"
@n+)(n+2)| Q@n+l)(n+2)’

a) OcKUIbKH 32 dopmyIioro

n+l
. 1

= lim et Ma€eMO l = lim 3 Qnril)n+2) =3, 3Bk R=—. Ortxe,
R n-« a, R n>o 2n+3)(n+3)3" 3
: . . 1 1 1
IHTepBaJl 30DKHOCTI JAHOTO pALY € ‘x + 2‘ < 3 abo - 3 <x+2< 3’ TOOTO

7 5
- —<Xx<-=;

3 3

n—> ©

2n’
1 1
=(1+n—2) , TO 32 (QopMyIIoI0 'S lim 1/

0) Ockuibku ‘an‘ = ‘(1+i2)
n

1 1 2n 1 2n 1
mMaemo — = lim #/[1+— =lim | 1+— =e2, 3Bimkn R =—. OTxe,
R n— © nz n— o nz e2
: . . 1 1
1HTEepBaj 30DKHOCT1 IaHOTO PSITY € ‘x - 1‘ <— a00 1-—<x<1l+—;
e e e
! !
B) OCKiTbKH ‘an‘ _ ni(2n)! , TO 3 hopMyITH 1 lim | 221
(3n)! R n-oox a,
n!(2n)!
! 2 2
R= lim — lim (3n) (3n +1)(3n+2)(3n+ 3) 27 -
nooa, | no>o@+D!2(n+1)] e ,Hoo (n+1)2n+1)2n+2) 4
[Bn+1)]!
27
OTtxe, i1HTEpBa 301KHOCT1 IAHOTO ALY € ‘x‘
: 1
T Ockutbku  |@,|=—, TO 3 OpMYJIH lim MaeMo
) a,| " bopmy. Hw\/
1 . : .
R=————=1lim n=00. lle o3Havae, mo psx abCOIIOTHO 3Oicacmvcsi HA YCill
lim » i n— o
n>ow \ p"
YUCN08IU OCI,
n!
n) 3 dbopmynu l— lima”—Jrl MaemMo R = lim 3n =3 lim 1 =0. Ile
Py R noox a, n—wo (n+1)! n—»>o(n+1) '
3n+1
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o3Hauae, IO psIa 3bicacmvcs 6 €ounii mouyi Xx =1 (iHTepBal 30DKHOCTI
BHUPOJIKYETHCS B TOUKY);
e) Tyt nmokasHuk cTemneHs € JiHiiHOW ¢yHKIE @(nr)=2n+3. Padiyc 301KHOCTI

a,
a

Bu3HauuMo 3 (opmymu R = lim & s @(n)=kn+m, ne (k>2)eN,

n—>0

n+1

a m — yine nHegio 'emue uucio (Moxe gopisHtoBatu (), moknapmm k = 2:

R = lim e
n— (n+3) (2n+2)!
[

n+l) [(n+1)!)

n— ©

(n+2) (2n)!
n ) @y _ | [@e)@en]” (n+1)° _
- n(n+3) (n+3)2n+1)(2n+2)

n
_ lim n+2 n+1)" 1 \/— 1 1
n—»o n+3 n 2 \/_ 2

. . : 1
OTtxe, psij 30IracThCsl B IHTEpBAl ‘x + 3‘ < 5 abo — % <XxX<- 3

3aysaocicenns. Moxuna Oyigo O oOUMCIMTH OApa3y iHmepsan 301KHOCTI

Oe3nocepeHb0 3a o3Hakoro JI’AmamOepa, TOOTO CKOPUCTABIIUCH HEPIBHICTIO

o(n+l)
lim [421* <1:
n—®© anx(p(n)
(n + 3)"“ (21 +2)! (x + 3)2"*5
¢o(n+l) +1 112
lim ay1Xx T = lim n . [(n+1)°] —
n>w| a4, x? 1o (p+2Y" (2m)! (x +3)7
n (n!)?
+3Y" +3)2n+1)2n+2 1
= Iim |~ L )QurDQntD) e L at
n>o\n+2 n+1 (n+1) e

. : . : 1
OTxe, oTpuMalid Toi camuil iIHTepBaJl 301KHOCTI ‘x + 3‘ < 3
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Hpukaag 21. 3HaiiTH 06:1acTh 301’KHOCT1 CTETIEHEBOTO PALY

n=23”+2\/;lnn
’ 1 3 Ay
Po3zé’azanna. 3 bopmynmu — = lim = maemo
R noow a,
_ 1
n+2 1 1
Retim 3 g e D) g
n— o 1 ns>wo+n+lnso Inn ns>on+1
3" n+1In(n+1)

(TyT Mu BuKopucTanu npasuio Jlonitans). OTxe, psaa 30iraeTbcsi B IHTEpBaI ‘x‘ <3.

Jlocnianumo MOBEIHKY Py B MEKOBHUX ToUkax X =t 3 1bOro iHTepBaly.

B Touni x =— 3 MaemMo 3HAKOMOUYEPEKHUM YNCTOBUH Pl

n 0 _1\"
Z (=73 %Z % Hocnigumo #oro Ha abCOMIOTHY 301KHICTB, JJIs
- nn

3"+2 \/_ln n

D" | < . y
YOro pOo3MVISTHEMO 3HAKOJIONATHUU Psif E D7 E . llopiBHsIEMO 1E#
SVnlnn| = ~nlnn
psaa 13 PO30DKHUM TapMOHIYHUM PSIOM E —. 3a “rpaHMYHOI0” O03HAKOIO
n=1
1 1
: . nlnn Nn 2Vn _
nopiBHAHHA lim ———— = lim = lim =00 (TyT MU 3HOB BUKOPHUCTAJIH
n— n—)oolnn nso 1
n n

npaBwio Jlomitans). OCKUIBKM TpaHUL ICHYe 1 HECKIHYEHHa, TO 3a 3raJlaHolo

O3HAKOIO B Toulll X =—3 psiA E \/_ p036iraeTLc51, OT)K€, 3HAKOIIOYEPEIKHUI

P E \/_ He 30iraeTbcst abcomoTHO. B TOM ke yac 1ed psj 30iraeTbes 3a
lnn

o3Hakoro JIelOHIa, OCKUIbKM, SK HEBaXKKO MEpeBIpUTH, OOHUIBI YMOBH O3HAKHU

-n"
\/; Inn

BUKOHYIOTbCS. ToMy psin E , @ pa3oM 3 HUM 1 3a/IaHUI CTETIEHEBUH Pl
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0 n

Z x
32 /ninn

n=2

, 301raroTbcsi yMOBHO.

0 n

1 1
B Toumi x =3 Maemo 3HaKOgOAATHUU P Z —Z —_,
3”+2\/_lnn 9 &~ JnInn

KU, SIK BXKE 3’5COBaHO, po30iraerbcs. OTke, B Toulll X =3 3aJaHUN CTEIIEHEBUM
psia po30iraeTbes.
Takum yuHOM, 00JACTIO 301KHOCTI 3aJJaHOTO CTEIEHEBOTO PSAY € IMiBIHTEpBA

[-3, 3), BcepenuHi sikoro psi 306iraeTbest abCOMIOTHO, HA JIIBOMY KIHIII — YMOBHO.

Ilpukaan 22. Po3Bunytu ¢QyHKIi0 B psan MakimopeHa Ta BKa3aTu 00J1acTh, B
AKIN 1€ PO3BUHEHHS CIIPAaBEJIMBE.
. 1 2x -5
a) f(x)=x"sin(3x*); 6 f(x)= O b S
X

2_5x+6

r) f(x)=1;3)2; 1) f(x)=aresin——~

d-x 1+ x?

Po3zé¢’azanus.

a) besnocepenne po3BUHEHHS MPUBEJIE 10 TPOMI3IKUX 00UKCIeHb. B 1boMy BUMIAIKY
CKOPHCTAa€EMOCH  CIOCOOOM, 110 Tnependayae  BHUKOPUCTAHHS Tak  3BaHMUX
HAUnpoCmiuiux po36UHeHb.

Haiinpocmivuumu po3eunennamu Ha3UBAIOTh BIOMI PO3BUHEHHS B Pl
MaksopeHa  OCHOBHHUX  ejeMeHTapHuX  QyHkuid. Haegemo — mabnuuyrwo
Haunpocmiwiux po3euneny (y IyXKKax BKazaHi 00acTi 30DKHOCTI BIATOBITHUX
pPAIB):

2 3

X X
—1+x+7.+§+ +—+ Z— (-0 < x < +0),

n

o0
In"a
axzexlnaz Z xn (—00<x<+00),

oy n!
3 5 2n+1 00 2n+1
sinx=x—" 4+ () b= Y ()
315 (2n+1)! o (2n+1)!
(—oo<x<+oo),
x2 x4
cosx=1-—+——...+(-1 + .=
2 4 - )(2 )! z‘;,( )(2 )
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(o< x < +0),

ex _e—x x3 5 2n+1 00 2n+1
shx=———=x+—+—+..+—— Z
2 RIS (2n+1)' oy 2n+1)!
(—oo < X < +0),
X + X 2 4 0
chx=e € - +—+—+..+ . Z
2 2! 4 (2n)' oy (2n)!

(o< x < +0),

2 3 n
X X -1X 1x
In(l+x)=x-"—+"—— +(-D"" =—+..= n"
(1+x) > = nz_‘,l() .
(-1<x<1),
-1 -1 -2
(1+x)“=1+ux+—a(a' LG 3)'((1 ) 4
n
o JJa—k+1)
N a(a—-1(a—-2)..(a—n+1) =14 Z el "
n! oy’ n!

(-1<x<1lakwoo<-1,-1<x<1 akumo-1<0<0,-1<x<1 akwo 0 20),

30KpEMa,
1
= l=x+ X=X et (D" X" + . Z( D"x" (-1<x<1),
1+x
1 2 3 n n
——=1+x+x"+x" +..+ X +..= X -1<x<1),
P > ( )
1 1 1. 1-3- 2 1”
=1——x+—3x2_£ 3 _1+Z( l)n( n-— )
1+x 2 2. 2-4-6 ~ 2n)!!
(-1<x<1),
1 1 1 1 — (2n-1)!!
=1+—x+—3x2 35x3 = +Z(n M
1-x 2 2-4 2:4-6 ~ 2m!!
(-1<x<1),
1 1- - 2n—-1)!!
Nax=145- L2 13 3 =1+£+Z( )”(n—)
2-4 2-4-6 o (2n+2)!!
(-1£x<1)

39



. i —1\"
\/1—x=1—£— 1 x* - 1-3 x3—...=1—£—zux"+1

2 24 2-4-6 2 ~=(2n+2)!
(-1£x<1),
1 3 1-3 5 1-3-5 7 0 _ 2n+1
arcsinx = x+— ~—4—>.% 4 -x—+...:x+z(2" it x
2 3 245 246 7 ~ Cm!! 2n+1
(-1£x<1),
3 5 7 2n+1 00 2n+1
x° x° X X x
arctgx=x—"—+"—-"—+..+(-1)" +e = -1)"
8 3 5 7 1) 2n+1 z( ) 2n+1
(-1£x<1).
ToMy ckoprcTaeMOCh BiIOMUM PO3BUHEHHSM B psii MakiopeHa QpyHKIIii sinx
x3 xS 2n+1 2n+1
sinx=x—-"—+"—...+(-1 ”— = -1 —00 < X < +0),
3w Y o Z( " i ¢ )

B JIKOMY 3aMIHMMO X Ha 3x2 ) 1 OTpI/IMaHI/Iﬁ pAad MIOYWICHHO ITOMHOKUMO Ha x4 .

0 3x2)2n+1 00 32n+1 x4n+2
sin(3x?) = —1”(—= -y —
( ) ’;)( ) 2n+1)! ’;)( ) (2n+1)!
32n+1 4n+6 6 9 10 81 14
Z x*sin(3x?) = —=3x -——X +—x -..
/(@)= ( )= Z( b’ (2n+1)! 2 40

OTtpumaHe po3BUHEHHS CIIPABEJIMBE HA YCIi YUCIIOBIN OC1 (—00 < X < +00) ;

0) 3amMiHMMO Yy BiJOMOMY PO3BHUHEHHI

1
= l-x+ X =X et ()" X" = Z( D"x" (-1<x<1),
1+x

X Ha x°. Maemo

= Z( )" (x*)" = Z( D" =1-x + 210 = xB H (D)X

1+x°
Le# psin mogae 3agany QyHKIIIO U YCIX X TaKHUX, IO ‘xs‘ <1, 10010 —1<Xx<1;

B) B neskux BuUmaakax po3BUHEHHS (PYHKIIi B CTENEHEBUN psJl MOKHA OTPUMATH,
MIPOCYMYBAaBIIM TaOJIMYHI PO3BUHEHHS a00 paHiie 3Haiaexi. [Ipu upomy iHOI1 Tpebda
TOTOKHO MEPETBOPUTU (PYHKIIIO TAKUM YMHOM, 10O MOJATH ii Yy BUIIISAIL 3pYUHOL

KoMOiHalii PyHKIIIH, pO3BUHEHHS SKUX B1IOMI.
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3agaHa (yHKIS € TPaBUJIBHUM palliOHATBHUM JIpoOoM. Y BIAMOBIAHOCTI 13

PO3KJIaJaHHSIM 3HAMECHHUKA HAa MHOXHUKHU x> —5x+6= (x—=2)(x—3) nogamo ii y
BUIJISI/II CYMU HAUTIPOCTIUX APOOiB:
2x-5 2x -5 A

= = + , 3BIOKH 2x—5=A(x-3)+B(x-2).
x2-5x+6 (x-2)(x-3) x-2 x-3 ( )+ 5( )

x=2-1=-4,
Heginomi koedimientTn A4 1 B 3Hali1eMO 3 CUCTEMU PIBHSIHb
x=3 1=8.
2x - 1 1
Orxke, A=B=1 i1 f(x)= X5 = + . Koxen 3 orpumanux

2
x“—5x+6 x-2 x-3
HaNIPOCTIMKUX Apo6iB IMiCNA HECKIAIHOTO TOTOKHOTO MEPETBOPEHHS PO3BHHEMO B

psa MakiopeHa 3a I0HoOMOror0 BIIOMOT'O PO3BUHEHHS

1 2 3 n n
——=1+x+x"+x +tutx"+..= ) x -1<x<1).
P > ( )

bynemo matu

1 1 X X
) (B
2
1 1 X X
m__gl_—_——Z(?’) [§<1:>\x\<3).
R}

OTrxe,

ﬁ__z e B335 2
x*—5x+6 2l 3."+1 6 36 216
3a BiIIHOBiIIHOIO BJIaCTI/IBICTIO CTCIICHCBUX piII[iB OTpI/IMaHe pOSBI/IHeHHSI

cripaBeJliuBe B 1HTepBall (—2,2), SKUM € CIUIBHUM IHTEPBAJIOM 30DKHOCTI 000X

PSAIIB;

r) [Ipu po3BuHEHH] AesKUX (DYHKIIIN B CTETIEHEB] PSIAM 1YXKE KOPUCHUM BUSIBISETHCS
cnoci0, 110 3aCHOBaHUW Ha BUKOPUCTAHHI TaKOi BJIACTUBOCTI CTENEHEBUX PSAMIIB, SIK
MOXJIMBICTh iX MOWIEHHOro audepeHuiroBaHHa. CyTb LBOTO CIOCOOY MOJSTae B

HacTynmHoMy. Hexail Tpeba 3HaliTH po3BUHEHHS Aesikoi GyHKIIT f(Xx) B cTeeHEBUA

psan. Skmo BoaeTbecs 3HAWTH Taky ¢yHKIIIO g(x), 110 f(x)=a-xk - g'(x), ne

k e Z, to, po3BunyBIH QYHKLIO g(Xx) B cTENeHEBHMH psj 1 MpoaudepeHIioBaBIIT
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HOro MOYJIEHHO, OTPUMAEMO pO3BUHEHHS B pan Qyskmii f(x). Ilpu mpomy
OTpUMaHE PO3BUHEHHS CIIpaBeUIMBE BCIOJM, J€ BIANOBIIHE PO3BUHEHHS OYyIO

BipHUM U1 PyHKIIT g(x).

!

1 1 (1
OCKUTbKM B JJaHOMY BHIIAJIKy = ( ), TO, 3aMIHMBIIN Y
1-xH? 3x*1-x*

TaOJIMYHOMY PO3BHUHEHHI
1 o0
= l+x+xi X X = Zx” (-1<x<1)
1-x oy

X Ha x3 , OTpUMAEMO

0

1 _ 1 ~ 3n-1 3n-3 _
PRI Z_{‘:( )" —3x2;3nx Z Zﬂ(n+1)x

n=1

=1+2x7 +3x +...

Ockinpku Tpu qudepeHIiIoBaHHl 1HTepBall 30DKHOCTI CTENEHEBOrO pAly He
3MIHIOETBCS, TO 3HaWJE€HE PO3BMHEHHS CIIpaBeUIMBE NpPU yCiX X 3 IHTEpBaly
-1<x<1;

1) B nesikux Bumajgkax 3HayHO MPOCTIllIe PO3BUHYTU B CTEIIEHEBUM psijl HE camy

byukiito f(x), a ii moxigny f'(x), i oTpuMaHuii psijl MOWIEHHO MPOIHTEIPYBATH.

: 1 N 2 1
3uaiinemo noxigay f'(x)= : 2 5 1+x” _ 5
\/1 x2 1+x 1+x
1+ x?
VY TabinyHOMY PO3BHMHEHHI
1 o0
= l-x+x =X et (D) X" +. =Z “1)"x" (-l<x<1)
1+x n=0

3aMIHEMO X Ha X’ i orpumaemo posBuHeHHs f'(x) =

—Z( ~1)"x2" , Bipue

npu —1< x<1. [IpoinTterpyBaBuu meit psa nowieHHo Bix 0 mo x, Oynemo maTu

o 2n+1
. X X .
IIyKaHEe pO3BUHEHHA f(x) = arcsin—F———= E -n" Ockulbku TipH

MOYJIEHHOMY IHTErpyBaHHI psiy I1HTepBal HOro 301LKHOCTI HE 3MIHIOETHCA, TO

3HalJIeHe PO3BUHEHHS CIIpaBeINBE PH YCiX X 3 iHTepBay —1< x<1.
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Ipuknan 23. Possunytu B pan Teisiopa B 0koill TOUKH X, =4 (3a CTEHEHAMU

pi3Huni x—4) ¢dyskuiro f(x)= In(x* +4x—5) Ta BkasaTH 0GIACTb, B SKiil Le
PO3BUHEHHS CIIPaBE/IJINBE.
Posé’si3anna. IlepeTBOpUMO TOTOXHO 3aAaHy (YHKIIIO, BUAUISIOYH PI3HUIO
x—4:
f(x)=In(x* +4x-5)=In[(x - 1)(x +5)| = In{[3+(x —H)][9+ (x —4)]} =

i 27( 1T 1T s 27 m 12 T4 e[ 1474
3 9 3 9

CkopucTaEMOCh TaOJIMYHUM PO3BUHECHHSIM

2 3 n 00 n
In(1+x)=x="—+" =t ()" = DD (—1<x <),
2 3 n oy’ n
) x—4 x—4
B JIKOMY 3aMIHUMO X Ha " Ha . OTpI/IMa€MO
( —4) « S x=-d" (|x-
| 14+ = Py CE (1224 s xg<3),
. 3 ) 4 n3 3 J
( —4) « S x=-d" (|x-
| 1+22) = Py G2 (X2 g <o)
. 9 ) H n9 U J
OTxe,
1 n
f(x)=In(x* +4x - 5)—ln27+2( 1143 —(x—4)" =
28
=ln27+§(x—4)—9—2(x S(x—4)° —...

OtpumaHe pO3BUHEHHS CHpaBEJIUBE B IHTEpBaIl ‘x—4‘ <3, SKUH € CUIbHUM
: . . . x—4 -4
1HTepBaJIOM 301KHOCTI psiaiB In| 1 +T Tta In|1 +T

X
Ipuxaan 24. Po3sunytu B psag Maknopena QyHkiio f(x) = J‘ arctgt

0

dt.

Po3z¢’azannsa. Tlpn HaOmmkeHOMY OOYHMCICHHI BHU3HAYEHHUX IHTETpasiB, KOJIU

3HAUTHU HepBiCHy B CKiH‘{CHHOMy BI/II‘JISIIIi HC MPCACTABILIETHCA MOXIINBUM, IIUPOKO
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3aCTOCOBY€ETbCS IOWJIEHHE IHTETPYBaHHS cCTemnmeHeBoro psxy. llpu  1pomy
HiAIHTErpajgbHy (PYHKIII0 PO3BUBAIOTH B P, IKUM MOTIM IHTETPYIOTh MOUJIEHHO.

CKOpI/ICTaBH_II/ICB TaOTUIHUM PO3BHHCHHAM

x3 5 7 2n+1 00 2n+l1

x> x X
arctgx =x—-"—+"——-"—+...+ (-1 . = -1)" -1<x<1),
. R R e 2, D 1 )

OyneMo Matu

fx)= j“”"’g’dt—j Z( D"

o0 2n+1

N X
Z( ) (2n+1)?

n=0

2n+1 00 X

dt=z -
n=0

. . arctgx . .
Ockuibkn  lim ———=1, TO pO3BUHEHHS CHOpaBeJIMBE B IHTEpBali
x>0 Xx

-1<x<1.

3

Hpukaang 25. Oounuciutu | e ™ dx 3 tounicTio 6 =10~

o 1 _ _5 .
Po3zé’azanns. TlpuiimeMo 3aJIUIIKOBY TOXHOKY 8=Z=Z-10 42251077 |

PO3BHHEMO TiAIHTErpadbHy (GYHKIIO B psjg MakiopeHa, Uil 4oro y TaOJIuYyHOMY

PO3BUHEHHI
xr X3
R R s e +—+ Z— (=0 < x < )
20 3!
3aMiHIMO X Ha — X"
6 9 3n 0 3n
_ X X X
e =1-x3+X Y 4 (=) —+...= Z(—l)”— .
2! 3! n! n!

Otpumanuii psig 30ira€ThCs Ha BCIA YHCIOBIA OCl, OTXE, HOTO MOXHA MOYIEHHO
: o o 1 .
IHTErpyBaTu Ha OyAb-IKOMY BIPI3KY, 30KpeMa, Ha BIIPI3KY 0,5 . Iicns

IHTErpyBaHHsA 1 3acTocyBaHHsS Qopmynu Hbiorona-JIeiiOHia NpUXOaUMO 10

3HAKOMOYEPEIKHOI0 YUCIOBOIO PSAY, AKUH 301raeTbesi, TOOTO € psiom JleiOHia:
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D |

3

2, (D" = 2D

_3
e Ydx=

c'—'gN\'—‘
c'—'gN\'—‘

. 11 1 1
—Z( 1) - - ——
n'(3n+1)8” 2 88 2014-8> 3120-8

Jliis 3a6e3nedeHHss HeoOX1THOT TOYHOCTI OOYUCIIEHHSI CYyMH LIbOTO Py, fKa 1 €
3HAYCHHSIM 3aJaHOTO BW3HAYCHOTO IHTErpaja, MOTPIOHO YTpUMAaTH TaKe YHCIO

YJIEHIB psAy, 1100 BUKOHAJIACi yMOBa ‘un +1‘ <&, 1€ u,,, — NEpUIMH 3 BIAKUHYTHX

YJIEHIB, a € — 3aJlaHa 3aJIMIIKOBA MOXHUOKA.
Ockuteku uy = 0.5, u, =—0.015625, u, =0.0005580 , u; =—0.0000163,

‘u3‘ <€=0.000025, To Tpeba yrpumaTu 3 NEPIINX YICHU PAILY:

¢ dx ~ 0.5 0.015625 + 0.0005580 = 0.4849330 ~ 0.4849 .

3HayeHHs LbOTO IHTEeTpaja, oOuuciieHe Ha KoMl ioTepi 3a jpornomoror Mathcad,

nopiBHioe 0.48491714311364 ... , ToOTO B OTpUMaHOMY PE3YJIbTaTl BC1 3HAKHU BIPHI.

Ipukaag 26. 3HalTH YOTUPHU NEPIINX, BIAMIHHUX BiJl HYJIS, YICHU PO3BUHEHHS

B CTEIICHEBUH Psii PO3B’sI3Ky piBHSAHHSA )" = xsiny’, Akuil 3a70BOJIBHAE MOYATKOBI

ymosn (1) =0, y'(1)="".

Po36’a3anna. byneMo 1ykatu 4acTUHHUN pPO3B’SI30K PIBHSHHSA y BUIJISIL PANY

Teiopa

7=+ y -1+ 2D et

3a ymoBor 3amaui, p(1)=0, y'(1) =§. 3 piBasHHS " = xsiny’ 3HAX0AMMO, IO

y'(1)=1-siny’'(1) =1-1=1. ludepeHiio0dn BUXiTHE PIBHAHHSI, MAEMO
y" =siny +xy"cos y’,

3Bigku otpumyemo  y"'(1) =siny'(1)+1-y"(1)-cos y'A)=1+1-1-0=1.

Hubepentiroroun piaicts " = sin y’ + xy" cos y', maemo

n_.nm

y® = y"cosy' + y"cos y' + xp"cos y' — xp"y"sin y',
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3BIIKK OTPUMYEMO y(4)(1)=2-1-0+1-1-0—1-1-1-1=—1.

OT)KC, H_IYKaHI/Iﬁ YaCTUHHUMN pOBB’H?)OK Ma€ BUI'IIAL,

~ T 1 2 1 3 1 4
=—(x-D+—=—(x-D)"+=(x-1)"——(x-1)" +... .
y 2( ) 2!( ) 3!( ) 4!( )

IHAUBILIY AJIBHI 3ABJIAHHS

3apaanns 1. OOunCIUTH MOABIMHUY 1HTErpal.

1. .xydxdy, D: y=x,y=2,y=0.
D

2. .(x—y)dxdy, D: y=x,x+y=2,y=0.
D

3. .(Zx—y)dxdy, D:x=1,x=2,y=x,y=x2.

D

4. .(3x+y)dxdy, D: y=2x,x+y=3,x=0.

D

S. J-J-xzydxdy,D: y=x2,x+y=2.
D

6. J-J-ydxdy,D: y=x,y=5x,x=1.
D

2

7. jj—zdxdy,D: x=2,y=x,xy=1.
DY

8

. xX—yhdxdy, D: =2—x2, =2x-1.
[[ = y)axay, p: y
D
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0. J“xydxdy, D: y=x2,y=2x.
D

10. .J-xydxdy, D: y=x,y=0,x=5.
D

3aaanns 2. OOUMCAUTH 3a JOMOMOIOI0 MOJBIMHOro iHTEerpana miomy (irypu,

00MEXEHOT JTIHISIMH.

1. y2=4x,x+y=3,y20. 2. x= 4—y2,y=\/3x,x20.
3.y=6x2,x+y=2,x20. 4.y=x2+2,y=x,x=2,x20.
2 2 8 2
5. y=4x",9y=x",y<2. 6. y=——, x"=4y.
x“+4
3
7.x=y2,x=zy2+1. 8.y=x2+1,x+y=3.
9.y=x2+4x,y=x+4. 10.y=\/2—x2,y=x2.

3apaanns 3. OOUUCIUTH KPUBOIIHINHI IHTETPAJIH.

dl
1. a) j , 1e L — Bipi30K mpsSMOi MK TOUYKaMHU 0(0;0) 51 A(I;Z);
Y] Jxt+ y2 +4

0) dey— ydx, ne AB — nyra napabonu y =4 — x? Mix Toukamu A(— 2;0) 71
AB
B(0;4).

, 1e L — Biipi30K mpsMOi MK TOUKaMH 0(0;0) 51 B(Z;Z);

2. a) j di >
T \/ 8§—x" -y
0) I(xz - 2xy)dx+ (y2 - 2xy)dy ,1e AB — nyra napabonu y = x? Mix TouKamu
AB

A(-1;1) & B(151).
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3. a) J‘(43\’/;— 3\/;)dl, ne L — Binpizox npsivoi mix Toukamu A(-1;0) i B(0;1);
L

0) I(xz + y2 )dx +2xydy, ne OA — nyra kyOiuHOi mapabonu y = x3 mik
04
TOYKaMU 0(0;0) u A(l;l).

. a) ! %, ne L — BiApi30K MPsSMOi MK TOUYKaMU A(0;4) 51 B(4;0);
0) f(x+2y)¢lx+(x—y)dy, ne L~ — xono x=2cost, y=2sint, mo
L-

MMPpOXOAUTHCA 3a XOA0M FOI[PIHHI/IKOBOI CTpi.HKI/I.

5. a) jy—‘”,ne L — nyra kapaioinu p=2(1+cosq0) (0<9<r/2),

TxE+)°

0) Inydx—xzdy, ne OBA — namana: 0(0;0), A(2:1), B(2;0).
0BA

6. a) I ydl, ne L — pyra actpoinu x = cos’ 7, y= sin’# Mix Touxamu A(I;O) 51
L
B(01);

0) I(xz + y2 )dx+ xydy, ne L — BiApi30K NPpAMOI MK TOUKaMU A(l;l) i B(3;4).
AB

7. a) I ydl, ne L — nyra napabosu y2 = %x MDK TOYKaMH 0(0;0) 171
L

B[ﬁ@]

6 3

0) Icos ydx —sinxdy , ne AB — Biapi30K NpsiMOT MK TOUKaMHU A(Zﬂ,’;—Zﬂ,’) i
AB
B(— 27:;27:).
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8. a) ﬁxydl , 16 OABCO — KOHTYp NPSIMOKYTHHKA 3 BEPIIMHAMU 0(0;0),

04BCO
A(4;0), B(4;2), €(052);
ydx+xdy .. . .
0) j ne AB — BIOPI30K NpAMOI MK TOUKaMHU A(I;Z) 71 B(3;6).
xt+ y

9. a) ;(x + y)dl , 16 ABOA — xOHTYp TPUKYTHHKA 3 BEpIIMHAMU A(l;()), B(O;l),
ABOA
0(0;0);

0) j(xz +y2)dx+(x+y2)dy, ne ABC — namana: A(1;2), B(3;2), C(3;5).
ABC

10. a) j\/ﬂdl , 1e L — mepmia apka OUKJIOIIA X = Z(t —sin t) , y= 2(1 —Cos t)

(05t<L2m),

0) jxydx + ( y— x)dy, ne AB — nyra xkyO14HO1 mapabonu y = X3 mixk
AB
TOYKaMU A(O;O) 51 B(l;l).

3aBnanns 4. Po3B’s13aTu piBHAHHSL.

1. a) e*"3dy = xdx ; 0) y—xy'=xsec£; B) y'+y=x\/;.
X

2.2) e_xzdy + xsec? ydx=0; 0) (y2 —3x2)dy+2xydx =0;
B) ydx + 2xdy = 2y/x sec? ydy.
3.2) y'=(2x-1)ctgy; 6) (x+2y)dx—xdy=0; B) y' +2y=ye*.
4. a) sec’ xtgydy = —sec? ytgxdx; 0) (x— y)dx+ (x+ y) dy=0;
B) y' = y*cos x + yrgx.
5.a) (1+ex)ydy—eydx=0; 0) (y2—2xy)dx+x2dy=0;

B) xydy = (y2 + x)dx.
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6. a) x(y2 + 3)dx =e" ydy;

7.a) y' = (2x+1)tgy; 0) xy' - y=xtg1;
x

8. a) sin ycos xdy — cos ysin xdx =0;
9. a) (1+ex)ydy—eydx=0;

xy
2.1

B) 2y =xy~ +

10. a) exsinydx+tgydy=0; 0) (2 xy—y)dx+xdy=0;

3aBaannsg 5. Po3s’s3atu 3apavy Komri.

1. (x2+1)y +4xy =3, y(0)=0.

3. (1-x) () +y)=€7%, y(0)=0.

5.y =2x(x2+ ), (0)=0.

7. xy' + y+xe ¥ =0, y(1)=0,5¢.

8. cos ydx = (x +2cos y) sin ydy, y(O) =0,25x.
9. x2y' + xp+1=0, y(1)=0.

3aBaanns 6. Po3s’s3atu 3amauy Komi.
1.a) y" =sinx, y(0)=1, y'(0)=0, y"(0)=0;
6) y!! — y'ey, y(O) — 0,
m 1 1 ’ ”
2.2) y"=—, y(1)=, ¥(1)=0, y"(1)=0;
x’ 4
6) (') + 2" =0, y(0)=1,y"(0)=1.

n 1
3.2) p =cos2x’y(0) 1, y'(0)=0,6;

o) "+ (') =0, y(0)=1,'(0)=1.
6
40y =75, y(1)=0, y'(1)=5, y"()=1

50

6) ¥ +xy' =xp';

0) xy' =y — xe*;

B) xp' +2y+ x>y’ =0.

B) yx>siny=xpy —2y.

. B) (szylny—x)y'=y.

6) xy'+ y(Iny—Inx—-1)=0;

B) xp’ —2x%. [y =4y.

2. y' + ytgx =secx, y(0)=0.
4. xy' —2y=2x*, y(1)=0.

6. y'—y=e",p(0)=1.

10. (1-x2)y +xp=1, y(0)=1.



n ’ ’ 1
6) »"+2y(y') =0, y(0)=2,y(0)=§-

5.a) y" =4cos2x, y(0)= 1, y'(0)= 3; 0))y'tgy= Z(y')z, y(1)= %, y'(1)= 2.

1

9 1 1
S m_ 2x -2 ' — " —__.
a) y'=e", y(O) g’ y(ﬂ) 4’ y (0) 2’
6) 2p°y"=-1, »(0)=0,5,y'(0)=+2
9.2) y" =cos’ x, y(0)=1, y'(0)=——, y"(0)=0;

3aBaanns 7. Po3B’s3atu 3amauy Komri.

1. y" —2y'+ y=—12co0s2x — 9sin 2x, y(0)=-2, y'(0)=0

2. y" -6y +9y=9x*-39x+65, y(0)=-1, '(0)=0.

3. y"+2y +2y=2x"+8x+6, y(0)=1, y'(0)=4.

4. y" —6y' + 25y =9sindx — 24cos4x, y(0)=2, y'(0)=-2.
5. y" 14y’ +53y=53x7 + 25x + 39, y(0)=2, y'(0)=12.
6. y"+5y" + 6y =52sin2x, y(0)=-2, y'(0)=-2.

7. y" -4y +20y=16xe**, y(0)=1, y'(0)=2.

8. y"—3y'+2y=—Tcosx —sinx, y(0)=2, y'(0)="7.

9. y" + 8y =18x +60x> —32x>, y(0)=5, y'(0)=2.

10. y"—y=(14-16x)e™™, y(0)=0, y'(0)= 1.
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3aBnannsg 8. Po3B’s13atu cucteMy piBHSIHb.

r

dx
—=2x+y
1.<ddt .
—y=3x+4y
ﬂ=5x+8y
4.<gt .
y
—=3x+3
[t Y
—==-2x+
7.<ddt y.
y
—==3x+2
d g
ﬂ=—x—2y
10. J 9
d—y—3x+4 |
dt Y

dx dx
—=Xx-y —=-x+8y
2. dydt 3.<dfly
—=—4x+ =x+
dt d (a7
[ dx [ dx
—=Xx-y —=6x-y
5, dt 6. - dt
V__axray QLT
—=—4x+ —=3x+
(dr d dr d
—=2x+y ﬂ=3x—2y
84 ap 9.<dt;t
—=—6x-3 —=-3x+4
[ dr d dr d

3aBaanns 9. BctaHoBUTH 301KHICTH 00 JOBECTH PO301KHICTD PSAIB.

© 3" (n + 2)!
W) Ra
n

0

2.2

~ 5" (n+1)!

3G ()

4.2) Y Qn+1)1g-;
n=1 3

-

5 iwn(n+1)"_ B)Z[ 2n+1)2
n=1 h ’ 211 +1 -

 (Sn—1)" © 1
6 : .
);( Sn ) ’ B);(3n+2)ln(3n+2)
o0 1 n o0
S t ; .
);(“mgznﬂj ZI: 2n+1)l 2n+1)
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) \/I’IT o0 . 1 3n o0
5. a) Z 3 ; 0) Z(arcsmz—n) ; Z 3n+4 3n+4)'

S 4-5-6-..(n+3) 2 (n*+5n+8) SIS S
> a1),1Z=1:s-7-9-...-(2n+3)’ 6)2[ 3n’ -2 ] B)nz=:“‘v(7n—5)5'

2 (9" © 1Y 2 n+7 )
7. a) ;(E) n'; 0) Z(urctgs—n) ; B) Z[ ) :

n=1 n=1 + 49

0

—1-7-13-...-(6n-5) <A I 1
8- a)nzzll 2-3-4-u-(n+1) 6);2 (n+1) ’ B)nzz;(sn—1)1n(3n—1)'

2 (n+2)! = z\" “ 1
9. a); n" ; 6) Z[tgs—n) ; B);(Sn—Z)ln(Sn—Z)'

o 3n(n+1) = wl n+1
10. a)nzzll T Z B)z\/;ln .

1. a) Z(_ 1)n+1 : 6) i(_ 1)n+1 1

1) 3" — (2n-1)°
o0 1 n o0 1
2 6 _ n+1
) ; 2n+ ) n=1( ) (Zn + 1)
00 n+1 00
3.a) ) 1) , 6) ¥ (-1)"! 21
n=2 Inn n=1 n”+1
4. 2) Y (1" D) A
" 6n+5 vt (n + 1)!
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6. a) :1(—1)”“%; 6) :1(_1);1+1’21_:

7. a) ;(—1)””%; 6) n:(—l)”” 2’;;1

8. a) ;(_ n1 n(2’:+1); 6) ;(—1)” nZn:I

9. a) 2 ’E— 1’2:1 6) :l( v (ln(nl-l- o

10. a) i(—l)"”;- 6) i(q)" 1

3apnanns 12. Po3sunytu ¢yskuiro f(x) B psanx MakiopeHa 1 BkazaTh 00JacTh

301KHOCT1 OTPUMAHOTO PALTY.

2
1 f(x)=x arctgx . 2. f(x)=1j_cx2 3 f(x)=4_|_1x2
4 f(x)=\/31+7x. 5 f(x)=383_x 6. f(x)=cos5x*.
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7. f(x) 3 8. f(x)=x—2. 9. f(x) 1

T 2x+1 1-2x C1+4+4x?

10. f(x) = arctg2x’.

3aBnannsa 13. PosBunytu ¢yskuito f(x) B pan Teinopa B OKoJl TOYKH X 1

BKa3aTH 00J1acTh 301)KHOCT1 OTPUMAHOTO PSIAY.

1. f(x)=cos5x, X =%. 2. f(x)=sin5x, X =%.
3 f(x)=e3x,x0=1. 4. f(x)= 1 , Xo=1.
3 V3+ X
5. f(x)=37", x,=2. 6. f(x)=v2+x, x,=2.
7. f(x)= S xg=-2. 8. f(x)=m(2+x), x,=3.
2x+1
9. f(x)=sin5x, x0=%. 10. f(x)=In(1+3x), x,=1.

3apnannsa 14, OOuuciuty  BU3HAUeHW  1HTerpan 3  TouHicTio 0,001,

BUKOPUCTOBYIOYHM PO3BUHEHHS MIAIHTErpajgbHOT (PYHKIIT B CTETIEHEBUH PSI.

0

0.25 1 2 0.2
1. jln(1+\/;) dx . 2. Iarctg [x?]dx 3. j\/;-sin\/;dx.
0 0

O.Sarct " 0.25 0.5
4. j—gdx. 3 j\/;-cosxdx. 6. jln(1+x3)dx.
X
0 0 0

1

1 0.5
7.Ix2-sinxdx. S.Ie 2 dx. 9. j\/x3+1-xdx.
0 0 0

0.5
10.j LI
0

x> +1
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3aBaanns 15. 3HailTi Tpu nepiri HEHYJIbOBI YIEHH PO3BUHEHHS B CTEIIEHEBUH Pl

po3B'sa3Ky 3anaui Komri.

1. y'=xy+e”, y(0)=0. 2. y=x*y1+1, y(0)=1.
3.y =x—y*, y(0)=05. 4. y'=x>+y*, y(0)=05.
5.y =x+y*, y0)=-1. 6. y'=x+x*+y% y0)=1.
7. y' =2cosx — xy*, y(0)=1. 8. y'=e*—y*, y(0)=0.

9. y'=x+y+y*, »0)=1. 10. y'=x? + %, y(0)=1.

BUMOTHM 10 O®OPMJIEHHSA KOHTPOJILHOI POBOTH,
Ii MIOJTAHHS 1 TEPEBIPKA

Homep BapiaHTa KOHTPOJILHOI PO0OTH, 10 BHKOHYETbHCS, IOBHHEH
cunisnagatu 3 [IBOMA ocranHiMu nuppamMm HoMepa 3aj1iKOBOI KHHUKKH.
HomMmepu 3a1a4 3 KOKHOT0 3aBIaHHSI BUOMPAIOTHCS 3 Ta0J ML, HABEIEHOI HHKYeE.

BukoHana KOHTpoibHa poOOTa MEPENUCYETbCS B OKpeMUM 301IUT. P03B’s3ku
3a/lay HaBOJATHCS 31 30epeKeHHSIM HOMEpIB 3a7ad, y MOPSAKY 3POCTaHHS IHMX
HomepiB. [lepen po3B’A3kOM KOXKHOI 3aja4l Tpeba MOBHICTIO BUnucaTu ii ymoBy. Ha
OOKJIaIUHKY 30IIMTa CIiJ HAKJIEiTH 3amOBHEHUN peecTpalliiiHuii OmaHk (BKa3zaTu
HOMEP KOHTPOJbHOT pOOOTH, Ha3BY AUCHUIUIIHY, IPpyNy 1 GaKyIbTeT, MPI3BUILE, 1M's
Ta 10 OaThbKOBI, HOMEpP 3aJiKOBOI KHIKKH, JomalinHio anpecy). Odopmiena
HAle)KHAM YHHOM pPOOOTA peecTpyeThes y JAeKaHaTi. li HeoOXigHO mHoAaTu Ha
Kadeapy BHILOI MAaTEMAaTHUKX 3aBYaCHO, ajie He Mi3Hime sk 3a 10 gHIB A0 MOYaTKy
ex3ameHaniiHoi cecii. Ilicis mepeBipku BuKIIanay poOUTh BUCHOBOK MPO T€, BIPHO
Yyl HEBIPHO BUKOHaHAa po0OTa, 3 BIAMOBIIHUM HAIAIMKUCOM Ha OOKIAAMHIN. SIKIIO0
poOoTa BUKOHaHa HE MOBHICTIO a00 HEBIPHO, TO BUKJIAJa4 BKa3ye HOMEPH BIIICYTHIX
ab0 HEBIPHO PO3B’s3aHUX 3aJay 1, AKIIO HEOOXIAHO, pOOUTH CBOI 3ayBaKeHHS Y
BUTJISIZII KOPOTKOi pereH3ii. Pobotu 3 He yciMa 3amadamu, abo K 3 TaKUMH, IO
MOBHICTIO a00 YacTKOBO HE BIANOBIJAIOTh JAHOMY BaplaHTy, BBaKalOThCA
BUKOHAaHUMH HEBIpHO. CTYJI€HT NOBUHEH BUIPABUTH YCi TOMWIKU Y TOMY K 30IIUTI
nicas peuensii BUkiaaaya y po3aui “PodoTa Haa moMuiakaMu” 1 MOBEPHYTH pOOOTY Yy
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BumnpapnenHss y mnepeBipeHiil poOOTi MOBEpX MO3HAYOK

(V)

HAaWKOPOTIIUN TEPMiH.

BHKJIala4a HC JOIIYCKAKOTHCAH. CTYIICHT MOKC 6YTI/I I[OHYHICHI/Iﬁ A0 3axucty

KOHTpOJIBHOI pO6OTI/I, MOPAOOK SAKOI'O BH3HAYAECTHCA BHKIIAAAYCM, TUIBKHA ITICIIS

MOBTOPHO1 MEPEBIPKM BUIIPaBICHUX MOMMIIOK. Ha ek3aMeH (3alik) JOMyCKaroThCs

TUIBKY CTYAEHTH 3 3aXUIIEHOI0 POOOTOIO.

CKJIAJL BAPIAHTIB KOHTPOJIbHOI POBOTHU

15

10

10

10

10

14

10

10

10

13

10

10

12

10

11

10

10

10

10

9

10

8

10

7

10

6

S

10

10

4

10

10

3

10

10

2

10

10

10

10

1

10

10

10

Homep |3aBa.|3aBa.[3aBa.|3aBa.(3aBa.|3aBa.(3asa.|3aBa.|3asa. (3aBa.|3asa. (3aBa.|3aBa. (3aBa. |3aBa.

BapianTa

00
01

02

03

04
05
06
07
08
09
10
11

12
13
14
15
16

17
18
19
20
21

22
23
24
25
26

27
28
29
30
31

32

33
34
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