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Buia matematuka 0e3 nepeOUTbIIICHHS € OJHIEI0 3 HAMBaXIUBIIIUX CKJIAJIOBUX
MPAKTUYHO YCIX MPUPOJO3HABYMX 1 TEXHIUHUX AUCUMIUTIH. ToMy i BUBYEHHS BKpaii
BaXJIMBE U1l PyHIaMEHTaJIbHOT (paXx0BOi MIATOTOBKM CYYaCHOTO 1HXXEeHepa.

Jlexuii 1 mpakTU4HI 3aHATTA, K1 MPOBOAATHCS JJIA CTYACHTIB 3a04HOI (HopMH
HaBYaHHs, HOCATh IEPEBAKHO OIIISI0BUI XapaKTep. IX MeTa — CTBOPUTHU YSBY ILOJ0
3arajbHOI CXeMH MOOYJOBH JAHOTO PO3AULY MAaTEeMAaTHKU, O3HAMOMUTH 3 OCHOBHUMU
TEOPETUYHUMU BIJOMOCTAMHM 1 METOJIaMH PO3B’SI3aHHS TUMIOBUX 3a/1a4. [ 0JIOBHOIO XK
dbopMOI0 HaBYaHHS CTYJIEHTa-3a04YHUKA € caMocTiiiHa pobOorta. BuBueHHs
TEOPETUYHUX TMOJOKEHb JOLUIBHO CYNPOBOJXKYBATH CaMOCTIMHUM pO3B’sI3aHHAM
BIIMOBIHUX 3a/ay 1 JIMIIE MICJasl BUPOOJICHHS JOCTaTHIX MPaKTUYHUX HABHUYOK
MPUCTYIATU 10 BUKOHAHHS 3aBAaHb KOHTPOJIbHOI poOoTu. HeoOximHi KOHCYIbTaIlii
MPOTArOM HABYAIBHOTO CEMECTpPY HaJaloThCAd BUKIAJa4aMH akajaemii 3rigHo 13
3aTBEPKEHUM PO3KIIAJI0M.

CborojiHi B IHTEPHET1 HEBAYKKO 3HAWUTHU BEJIMYE3HY KUIBKICTD JIITEPATypH 3 OYyIib-
AKOT TeMH, B TOMY YHCJI1 1 3 BUIIOT MaTeMaTUKU. ToMy JI0 CIHCKa PEKOMEH0BaHO1
JTEpaTypH YBIALUIM JUIIE JEsAK1 3 HAOUIbII Y)KMBAaHUX Ha AYMKY aBTOPIB JKepe.
PexoMenarii mjo/10 ix BUKOPUCTAHHA JJaH1 Yy METOAMYHHUX BKa31BKax 0 BUKOHAHHS
KOXHOT1 KOHTpOJIbHOT poO6oTH. KoHCynbTalii BIIHOCHO IHIIUX MIAPYYHUKIB CTYACHT

MOXC OTpHUMATH Y BHUKJIa/{a4a.



POBOYA ITPOI'PAMA

HABYAJIbHOI JUCHMILIIHH
«BUINA MATEMATHKA»

Po3noaizt HaBYAJIBLHUX I'OAMH

I cemecTp

KinbkicTs roann o
KinbkicTs ®
AyIHTOPHHX 3aHATH CamocriiiHoi KOHTP. L OPMA
YCbOI'O TpaKTaunmux podoTu poGiT 3BITHOCTI
Yeboro | Jlekuii
3aHSATh
165 26 12 14 139 1 e€K3aMeH

3MicT mporpamu

1. Marpuui Ta BusHayHuKH. CucTeMHu JIiHIAHUX ajnred0paiyHuX piBHSIHb

MaTpHIIL.
BiactuBocri

1. Tlomarrs wmatpuui. Buam warpunps. BuszHauyHUK KBaapaTHOI

OOuucneHHss BHU3HAYHUKIB JPYroro Ta TPEeTbOro  MOPSIKIB.
BU3HAYHUKIB. Teopema po3KiajaHHs Ta Hacainok 3 Hei. Jlii Hajg maTpuisaMu Ta ix
BJIACTUBOCTI.

2. Tlonsarta cuctemMu JdiHIAHUX anreOpaiuHux piBHSIHb. CyMICHI 1 HECyMICHI

cucreMu. Po3B’s3yBaHHs cucteM 3a popmynamu Kpamepa.
2. EsleMeHTH BEKTOPHOI anredpu

3. Bexrtopu (ocHOBHiI moHATTA). JIiHINAHI omepauii Haja BEKTOpaMH Ta ix
BIacTUBOCTI. JloBxkuHa BekTopa. [Ipoekiiss BekTopa Ha BICh, BIACTUBOCTI MPOEKIIii.
3B’S130K MPOEKIIH BEKTOpa 3 HOro koopauHaramMmu. HarpsiMHiI KOCHUHYCH BEKTOpa.

4. CxansipHull Ta BEKTOPHHUI TOOYTKHU ABOX BEKTOPIB, iX BIACTUBOCTI Ta PI3UUHUN
3micT. Mimanuii 1oO0yTOK TphOX BEKTOPIB, MOro BIACTHUBOCTI Ta T€OMETPUYHUM
3MICT.

3. OCHOBH aHAJITHYHOI reoMeTpil HA VIO HI

5. [IpenmeTt Ta OCHOBHI 3a7a4l aHANITUYHOT reoMeTpii Ha miomuHi. [lpama miHis
Ha TUIOUIMHI, OCHOBHI piBHSHHSA. JlOCHIIPKEHHS PO3B’SI3Ky CUCTEMH JIBOX JIIHIMHHUX

anredpaiuHuX piBHSAHB Ta HOTO reOMETPUYHA IHTEPIPETALlis.
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6. Kpusi apyroro nopsaky (kojo, enirnc, rinep0oia, mapadona), iX piBHSHHS Ta
OCHOBHI BJIACTUBOCT!I.
7. IlonapHa cucTteMa KOOpJAUHAT Ta ii 3B’A30K 3 AekapToBoro. [lo0ynoBa KpuBHX,

3aJlaHUX PIBHSHHSAMHU B MOJISIPHUX KOOPJIMHATAX.
4. I'pannud i HemepepBHiCTh PYHKUII OAHI€I 3MIHHOL

8. Tlomsarrs ¢ynkuii. Cnocobu 3aBmanHs Qynkuiil. Knacudikamis ¢yHKIi.
['panuns GyHKIIi B TOYIII.

9. I'panuus ¢yHkuii y HeckiH4eHHOCTI. OCHOBHI TEOpEMHU IMPO TpaHUIll.
MonoTtoHHi1 i oOMexeH1 QyHkIli. HeckiHueHHO BeIUKi 1 HECKIHYEHHO Mauli (yHKIIII,
3B’SI30K MIXK HUMU.

10. Baxnusi rpanuui. IlopiBHAHHS HeCKiHUeHHO Manux. EkBiBajieHTHI
HECKIHUYE€HHO MaJji. Tunu HeBU3HAYEHOCTEN Ta CIIOCOOU iX PO3KPUTTH.

11. [TonsTTs HenepepBHOCTI QYHKIIIT B TOYI[l Ta HA TPOMIKKY. TOUKH PO3PUBY Ta

ix kmacudikarris.
5. du¢epenuiagbne yncaeHHs GyHKUii OxHI€T 3MiHHOI

12. TloxinHa ¢yHKUii B TOYIl, i reoMeTpuuyHuil Ta QizuuHuid 3Mmict. Tabmuis
MOXIJTHUX OCHOBHUX eleMeHTapHuX ¢yHkuid. [IpaBuna audepeniitoBanns. [loxinna
cknanenoi pyukiii. Jlorapudmiune nudepeniiroranns. [loxigHi o6epHEHO1, HESIBHO
Ta MapamMeTpUyHO 3aaHuX (PYyHKIIIH.

13. Tlousartsa nudepenuiana ¢GyHKIIi B TOUI 1 HOTO reOMETPUYHUNA 3MICT.

14. TloxigH1 BUIIMX MOPSAKIB. BialykaHHs NOXIAHUX APYroro MOPSAKY SIBHO Ta

napamMeTpUyHO 3aJaHuX (PYHKI[IH.
6. 3acTrocyBanHs q1udepeHUiaIbHOTO YUCTCHHS

15. IloGynoBa piBHSAHb JOTHYHOI 1 HOpMAaJi JI0 MJIOCKOI KPUBOi, 3a7aHOT PI3HUMU
CIIOCOOAMH.

16. OcHoBHI Teopemu audepeHIiaIbHOrO YHCIeHHS: Teopemu Depma, Poss,
Jlarpamxa 1 Komri.

17. TlpaBuno Jlomitans Ta HOro 3aCTOCYBaHHS MPHU PO3KPUTTI HEBU3HAUEHOCTEH
PI3HUX THUIIIB.

18. O3naka MOHOTOHHOCTI (pyHKIII1. JIokanbHuit ekctpeMyM (yHkuii. HalGinbie
Ta HalimMeHmie 3HadyeHHs (yHKUii Ha Biapi3ky. HeoOxigHa Ta q0CTaTHI yMOBHU
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ICHYBaHHS JIOKQJIbHOTO eKCTpeMyMa (DYHKIIII.

19. Tonstrs omykiocTi (BruyTtocTi) kpuBoi. Kpurtepii  omykiocti. Touku
neperuny. HeoOxiqHa Ta JOCTaTHS yMOBH ICHYBaHHS TOYKHU MEpPEruHy. ACUMNOTOTH
KpuBOi (03HaueHHs). BepTukanbHi Ta MOXUII aCUMITOTH.

20. 3aranpHUM TUIaH AOCHIKEHHs GQYHKIT Ta oOy0BH 11 rpadika.
7. HeBU3HAUEeHMH iHTErpaJl

21. Tlonstrs mepBicHOi (YHKIIT 1 HEBU3HAYEHOTO I1HTEerpaia. [ eomeTpuyHui
3MICT HEBU3HAYEHOT'O IHTErpaja, Horo OCHOBHI BIaCTUBOCTI. TaOauis HeBU3HAUEHUX
IHTETpajaiB OCHOBHUX ejleMeHTapHuX QyHkuid. HainmpocTiuni npaBuia iHTErpyBaHHS.
besnocepenne iHTerpyBaHHA. 3aMiHa 3MIHHOT y HEBU3HAY€HOMY IHTerpai.
[HTerpyBanHs yacTUHAMMU.

22. InrerpyBanHsi JpoOOBO-pallioHAIbHUX (YHKIIH. [HTerpyBaHHS AesKHUX
GyHKLINA, AK1 pallOHaJbHO 3ajJeXaTh BiJ] TPUTOHOMETPUYHUX Ta IppaiioHATIbHUX
GyHKITIH.

8. BusHa4veHmil Ta HEBJIACHI iHTEerpaIn

23. O3HaveHHs] BU3HAYEHOTO IHTErpaia, Horo reoMeTpuyHuil 1 Gi3UYHUI 3MicCT,
yMOBH icHyBaHHsA. OCHOBHI BJIACTMBOCTI BH3HaueHOro iHterpanga. OOuuclIeHHS
BU3HAUEHUX 1HTErpaniB 3a d¢opmynoo Hprorona-JleiOnina. 3amiHa 3MIHHOT 1
IHTErpyBaHHs YaCTUHAMU y BU3HAYEHOMY 1HTETpaJIl.

24. TloHATTS HEBIACHOTO 1HTETpaJia MEPIIOro poAy (Big oOMexxeHuX QyHKIIH, Ha
HECKIHYEHHOMY MPOMDKKY), MOCTIIKEHHs 1X 30DKHOCTI 3a o3HadyeHHsM. HeBnacHi
IHTErpaJii IPyroro poay (Big HeoOMeKeHHX (PYHKIIIM, Ha CKIHUEHHOMY MPOMIDKKY),
JOOCHIDKEHHST 1X 30DKHOCTI 3a O3HAYeHHSM Ta 3a JIONOMOTOK Yy3araJbHEHOi
MEPBICHOT.

25. O6uucClieHHs IO IJI0CKOT (QIrypu, JOBKUHHU JIYTH IJIOCKOI KpUBOi, 00’ €My
Tila Ta TUIOIII TOBEpPXHI OOEpTaHHS 3a JOMOMOIOK) BH3HAUEHOI'O Ta HEBJIACHUX
IHTETpaliB B JEKAPTOBUX Ta MOJSIPHUX KOOPJIMHATAX.

26. 3acTocyBaHHS BHM3HAQUYEHOIO0 Ta HEBJIACHUX IHTETpaNiB MPU PO3B’A3yBaHHI
JEeSKHUX 3a]1a4 TeOMeTpii Ta MEXaHIKW: OOUMCIEHHS TUIOLII IUIOCKOT PIrypH, TOBXKUHU
JIyTd TIJIOCKOi KpUBOi, 00’eMy Tila Ta IUIONII TMOBEpPXHI 0OEpTaHHs, CTATUYHUX
MOMEHTIB Ta KOOPJMHAT LIEHTPA MAC IyTH IJIOCKOT KPUBOT.
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KOHTPOJIBHA POBOTA Nel

BukoHaHHS KOHTPOJBHOI poOOTH Tpeba MOYMHATH 3 BUBUYEHHSI TEOPETUUHUX
MOJIOKEHb 32 HABEJACHUMHU IMOCUJIAHHSIMH, MPUYOMY 1€ HEOOXITHO MOETHYBATH 3
CaMOCTIMHHMM PO3B’s3aHHAM PEKOMEHJ0BaHUX 3a7ad. J0 BUKOHAHHS KOHTPOJBHHUX
3aBJaHb JOIUIBHO MPUCTYNATH TUIBKW TICIsS BUPOOJCHHS IOCTAaTHIX MPAKTUYHUX

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



METOANYHI BKA3IBKHU 10 BUKOHAHHA

PexomeHyeThCst (CKOPUCTABIIMCS OAHUM a00 JIBOMA 3 HaBEJCHUX HUXKYE JIPKEepen)

— BHUBYHUTHU TEOPETUYHI MoJIOkKeHHs 3a [2], r. 1, §§ 2.1, 2.2, 3.1,3.2, 1.2, §§ 1, 2.1-
23,3, . 3,88 1.1,3, rm. 4, §§ 1-4, rin. 5, §§ 1-4; rin. 5, §§ 5-6, rin. 7, §§ 1-3; [3],
. I, §§ 1, 2, 4.1, 4.3, ron. 11, §§ 5-8, ron. 111, §§ 9.1, 9.2, 10, 11, rim. V, §§ 13-24;
. V, § 25, rn. VI- VIII; [4], tn. 10, §§ 1-3, rn. 9, §§ 1-8, . 3, §§ 1-7, . 1, 4,
5, . 6,8§1,2,4, 1.7, 8;

— po3sibpatu po3B’si3anHsg 3agad y [1], rn. 1, §§ 2-3, 5, . IV, §§ 1, 2, 5, ro. 11, 1. VI,
rn.VIL §§ 1.1-1.3; §§ 1.4, 1.6, 1.8, 2, rn. IX, rn. X, §§ 1-8;

— caMOCTIHO po3B’si3aTH 3amaui: [1], NeNe 210, 222, 225, 226, 248, 251, 252, 268,

269, 275, 280, 282, 284, 24, 65, 68, 72, 74, 105, 111, 115,134, 145,155, 156, 169,
657, 658, 667, 671, 672, 692-694, 727, 728, 771, 773, 778, 780, 820, 821, 864,
898, 902, 910, 914, 918, 920, 951; [5], . 1, NeNe 1, 15, 104, 111, 113, 127, 131,
152, 162, 165, rim. 2, NeNe 4, 11, 59, 60, 81, 112, 128, 130, 161-1, 162-4, 173-2,
189-3, 190-5, rm. 3, NeNe 123, 132, 137-a, 159, 280-3, 284-r, 300(2-6), 322(1-5),
344, 349-B, 1. 4, NoNe 331-334, 343, 368, 384, 397, 437, 438, 501, 506, 528, rx. 5,
NeNe 33, 39, 43, 69, 108, 124, 186, 199, 219, 220, 252-1, 253, 254, 307, 321, 340,
382, 455, 458, 461; [6], NeNe 1.1.3, 6, 7, 17, 53, 70, 1.2.2, 13, 26, 2.2.8, 9, 3.1.5,
10, 23, 3.2.2,6,9,3.3.2,6,7,3.4.2,5,10,4.1.7,4.2.2, 7-a, 9, 53-1, 56-1, 4.3.2-1,
29, 30, 62, 107, 6.1.3, 24, 6.4.22, 26, 28, 35, 39, 43, 49, 50, 61, 65, 93, 6.5.12-0,
15-a,7.1.7, 12, 19, 20, 30, 36, 46, 60, 63, 66, 84, 86, 160, 161, 179, 7.2.16, 17,
[1], NeNe 1024, 1025, 1030, 1036, 1041-1044, 1060, 1067, 1084, 1091, 1102,
1339, 1346, 1351, 1369, 1372, 1375, 1392, 1395, 1411, 1415, 1428, 1431, 1454,
1455, 1489, 1494, 1504, 1511, 1536, 1553, 1554, 1560, 1573, 1574, 1576, 1596,
1600, 1606, 1613, 1618, 1622, 1628, 1631, 1637; [5], . 5, NeNe 625, 626, 647,
661, 670, 676, 711, 723, 740, 763, 766, 826, 829, 833, 858, 860, 871, 886, 889, ru.
7, NeNe 3, 8, 11, 12, 27, 28, 33, 36, 72, 78, 82, 83, 101, 103, 124, 128, 143, 167,
194, 196, 205, 242, 263, 268, 275, 276, 297, 298, 318, 416, 424, 434, 436, 452,
456, 464, 472, 479, 511, 515, 518, 541, 543, 553, 605, 609, 612, 615, 646, 648,
673, 675, 695, 738, 743, 754, 764; [6], NeNe 7.1.164, 165, 167, 7.3.12-14, 20-22,
24-26, 46, 58, 63, 7.4.6,9, 11, 41, 8.1.5, 7, 17, 21, 39, 51, 59, 60, 72, 8.2.8, 9, 14,
18, 19, 21-23, 8.3.6, 33, 39, 8.4.12, 18, 8.5.21, 27, 29, 38, 41, 9.1.4, 7, 11, 24, 48,
54,87,97,9.2.2,5, 18, 49, 50, 54, 9.3.2, 8, 28, 88, 96, 103, 171, 184, 188, 231.



-3 4 2 5
Hpukaan 1. O6uucnutu 34+ 2B, skmio A=( ) 2), B=(1 2).

Po3ze'azanus.

-9 12 4 10 -9+4 12+10 -5 22
3A+2B= + = = .
-3 6 2 -4 -3+2 6-4 -1 2

3 7 4
Hpukaan 2. O6uuciIUTH CT sxmo C=|2 -1 -3|.
1 5 0
3 2 1
Posg'szanns. CT =7 -1 5.
4 -3 0
2 4 -1
Hpuxkaax 3. OOuucautu -3 5 4 |, po3knaBmM KWOro 3a €JIeMEHTaMU
1 0 -3
JAPYroro CTOBIILAL.
2 4 -1
-3 4 2 -1
Poz¢'sizaunsa. (-3 5§ 4 | = -—-4. +5 =
1 -3 1 -3
1 0 -3

=—4-(9-4)+5-(-6+1)=—20—-25= —45.

Ilpukaan 4. 3a gomomoror mnpasuina Kpamepa 3HaUTH PO3B’SI30K CUCTEMHU

piBHSAHb  2X; — X, + X3 = 6,
xl + 5x2 = - 3.
Poszs'sazanns. Ockinbku TOJNOBHHH BU3HAYHUK cuctemMu detA=A= —2#0, 10

CHUCTEeMa CyMicHa 1 Ma€ €uHUM po3B’s130k. OTxe, mpaBuio Kpamepa 3acTocoBHe.

3Hai1IeEMO JOMOMDKHI BU3SHAYHUKH



5 2 1 3 5 1 2 5
Al=16 -1 1/=-4,A,=12 6 1 =2, A;= -1 6 |=
-3 5 0 1 -3 0 1 5 -3
=-2.
A A A
Toni po3B’SI30K € x;= —L=2, x,=—%2=-1, x;= —>=1. 3pobumo
Al P 1 A 2 A 3 A p

NEPEBIPKY, JUIsl 4Oro MIJCTABUMO 3HAaWJEHI 3HAYEHHA X; = —2, X, = —1, x3=1

J0 KOXHOTO 3 piBHfIH]’::

2 1)\(-2 5
AX=|2 -1 1||-1|=| 6 | =B.
5 0)L1 -3
Taxkum 4nHOM, PO3B’SA30K CUCTEMHU X; = —2, X, = —1, x3 = 1 3HalifeHui BipHO.

Hpukaan 5. 3HaiiTu 10BXUHY BekTopa 3a+2b, skuio a = { -1,2, -5}, a

—

b=M1M2,I[e M1(3, _2, 0), M2(4, 2, _3)-

Po3zg’azannsa. 3nalinemo koopauHatu BeKTopa b :

X,=4-3=1,Y,=2-(-2)=4, Z,= -3-0=-3.

Toxi 3a+2b ={3-(-1)+2-1, 3:-2+2-4, 3-(=5)+2-(-3)} = {-1, 14,21},

3a+ 25‘ — J(=1)? +142 +(=21)* = /638 ~25,26.

OTXKe,

Ilpukjaang 6. VY TpuUKYTHHKY 3 BEpPIIMHAMH B TOYKax A (-3, 4, 1),

B(2,-2,3)Ta C (7, —12, 3) 3HaiiTu KoOopAuWHATH TOYkKU E, AKa € cepeauHoro

Bizpizka AD, axuio Bigomo, 1o Touka D auuth ctopony BC y BinHomieHH1 3:2.

Po3zé¢'szanns. 3nanineMo koopauHaTH TOUKU D :

xB+§xC 2+§-7 yB+:;yC —2+§-(—12)
1+> = 1+ =
2 2 2
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xA+xD=—3+5=1 Yy = Ya+tVp _

Ip = = =3TOI[1 Xgp = > JE —
143 5 2 2 2
2
=?=—2, g = zA;zl’:l;z’:z.one, EQ,-2,2).

Hpukaan 7. 3anaHi KOOpAWHATH BEPIIUH TPUKYTHOI nipamigu ABCD:
A(-1525 1), B(-2; 255), C(=3; 3;1), D(-1;4;3).
3HaUTH:

- - -
1) koopaunatu BekTopiB AB, AC1 AD Ta ix Moayi;

- - -

2) koopaunatu Bektopa 2 AC+3 AD— AB;
3) nosxuny menianu DM rpani DBC';

- -
4) npoexkuito Bektopa AD Ha Bexktop AB;

5) Benmuuuny £ A rpani ABC B pagianax 3 TouHictio g0 0,01 ;
6) oy rpani ABC;
7) 06’ em nipamigu ABCD .

Po3ze'azanus.

)AB={-2+1,2-2,5-1} ={-1,0,4}, ‘E‘:w/(—l)2+42 = V17 = 4.12 (09),
AC={-3+1,3-2,1-1}={-2,1,0}, ‘E‘:J(—Z)Z 112 = /5 ~ 2.24 (00),

AD={-1+1,4-2,3-11={0,2, 2}, ‘E‘=\/22+22 =242 ~2.83 (00);

- -

_)
2) 2AC+3 AD- AB ={-4,2,0}+10,6,6} —{-1,0,4} = {-3,8, 2}

3) ockunbku Touka M NinuTh cTOpoHy BC HaBmil, TO 1i KOOPAUHATH €

I xB+xC_—2—3__§ B yB+yC_2+3_§
M 2 2 M 2 2 2’
+ 5+1

2 2
-11 -



Tomi DM:‘DM‘=\/(xD_xM)2+(yD_yM)2+(zD_zM)2 =

2 2
() (-5 v 2R e

— AB-AD _—-1.0+40-2+4-2 8

4) IIpAD=————= = ~1.94 (00);
P AP T e
5) Ockinbku cosLA=f'£=(_1)(_2)+0'1+4'0= 2 , TO
‘ABHAC J17 -5 J8s
LA—arccosi~135( ao) ;
Jgs
i j ok
T T 1 - 5 7
6) SABC=—‘ABxAC‘=—‘ 1 0 4 \=—‘—41—8]—k‘=
2 2 2
-2 10
1
=?/16+64+1 = 4.5 (00%);
-1 0 4
1= 1 1 3
7) VABCD=E‘ABACAD=E‘ 210 ‘=g‘—18‘=3(00 ).
0 2 2

Ipuxkaax 8. 3anaHi KOOpAUHATH BEpIIUH TpUKyTHUKA ABC :

A(-553), B(15;5), C(1;7). 3naiiTu:

1) noBxuny ctoponu AB ;

2) KoopuHAaTH TOYku M , Ka AUTUTh CTOPOHY AB y BinHolIeHH] 4:1;

3) 3aranbHi piBHSAHHA npsiMux AB 1 AC , HopMalibHI BEKTOPHU Ta KyTOB1 KOe(illIEHTH
UX MPSMHUX;

4) piBHsAHHS npAMoi AB y Bigpi3Kkax;

5) HampsIMHUI BEKTOp Ta KaHOHIYHE PIBHAHHS MNpsiMoi AE, sika MICTUTh MeJiaHy
TpukyTHUkKa ABC ;

6) BHYTpIllIHIH KYT A B pajiaHax 3 TouHictio a0 0,01;

7) 3aranbHe piBHSAHHA BUcOTH CD Ta ii TOBXKUHY;

8) piBHSHHS MPSAMOI, 1110 TPOXOIUTh Yepe3 Touky B mapanensho npsamiit AC .

-12-



Poss'sazannsa. TpukyTHUK 300paskeHUid Ha puc. 1.

YA
C
E B
A/ /
E D L . X
: [} 4>
_5 0 15

Puc.1

1) AB=1(x5-x4)*+(g -} =202 +2? 20.6 (00);

11 yM=yA+4yB=3+45=2—53 OT){(C)

x,+dxp —-5+4-15

2 Xy =
WY 5 1+4 5

M(ll; 2),
5

X=X4 _ Y=V4 gre aB: XD V73 6o x-10y+35=0,

3) AB: =
Xp—X4 Yp—Va 15-(=5) 5-3

3BIJIKM 3HAXOJIMMO HOPMaJIbHUM BEKTOP ; 48 ={1, —10} Ta xyToBuUl KOE}IilIEHT
= V)4 .Omxe, AC: x—(—5)=y—3
Xc—X4q4 Yc—Ya I-(-5) 7-3

a6o 2x—-3y+19 =0, 3Biaku ;AC ={1,-10}, k ¢ =§;

x_xA

1
k p= 10 Amnanoriuno AC':

4) nepeTBOpPUMO PIBHAHHS NPAMOi AB 110 BUTIIAY PIBHSHHS y BiIpI3Kax:
-10
Ty Yo1, 2 4+

x—10y =-35, =1, ——+——
-35 -35 -35 7/2

=1. Orxe, npsima AB BiaTUHAE Ha

) . ) 7 . )
KOOpAWHATHUX ocsiX Ox 1 Oy Binpi3ku a=-351 b= E BIJITIOB1JIHO;

5) 3Hailmemo KkoopauHaTh TOoukun E, sAka [OUMTH HaBOul crtopony BC':

15+1
Xptxe 1 _o o _ VstV _SHT_¢ Orxe. E (8; 6). Toxi

X =
E 2 2 2 2

- 13-



HanpsiMHUM  BekTop Tipsimoi AE € ;AE - AE = {8—(-5),6-3}={13,3} 1

KaHOHIYHE piBHSAHHS Mae BUrisig AE : X7Xa Y7 V4 460 AE: X+3 =¥= 3 :
X, Y, 13 3

6) TaHreHc  BHyTpimiHbOro kyra Z A  obuuciumo 3a  (HOpMYIIOH0

k., —k
to/ A=—-AC _"AB ek on=— k,~=—- (3Haiigeni pamime y m. 3). OTxe,
i T+k ok g AB 10 AC 3 ( p y )
2 1
210 1 ) 1
gL A= 3 10 _ —7, 3BiAKU £ A= arctg—7 =~ 0.49 (pao) ;
1 2 1 32 32
+7,7
310
7) ockubku CD 1L AB, t0 k¢ =—i=—10. PiBusinnst Bucotu CD Oynemo
AB

mykatd 'y BUINIIAAl y—yc =kep(x—x¢). Omxe, CD: y—-T7=-10(x—-1) abo
10x+y—17=0. Jlopxuny CD 3HaiiiemMo 5K BiicTaHb Bix BepimiuHu C 0 CTOPOHU
1-10-7+35 34

AB: d = = ~ 3.38 (00) ;

Jizs102 101

8) piBHSHHS mpsiMOi L, 110 MPOXOJUTh Yepe3 BeplinHy B mapanensHo npsmiii AC

OyneMo mykatu y BUrisinal y—yg =k;(x—xg), ne k; =k 4¢, ockuibku L H AC.

2
Otxe, L: y—5=§(x—15) a6o 2x—-3y—-15=0.

Ipukaang 9. Ckiactu piBHSHHS KoJjia 3 IIEHTPOM Y JIiBOMY (DOKyCl eirnca

2 2
4o i Gomn y* =8
75 +? =1, AKIIO BiIOMO, 110 KOJIO MPOXOAUTH yepe3 (Gokyc mapadbonm y~ = 8x.

Po3zé'szanns. 3naiinemo xoopauHatu Gokycis eminca. OCKUIbKU ¢ =+/25-9 =4,

TO 3 PIBHSHHS ejilca BUIUIMBAE, M0 Horo (oKycu po3TamioBaHi B Toukax (+4;0).

Otrxe, 1eHTp Koja JeXuTh y Toulll (—4;0), a pIBHSIHHSA KOJIa Ma€ BUTJIS
(x+4)* + y2 = R%. Cyasiun 3 piBHAHHS, (OKyC Mapaboyid po3TallIOBaHUN B TOYII

(2;0). Tomi paxmiyc Koja 3HAHAEMO 3 YMOBH (2+4)2+02 =R2, T06T0 R* =36,
panty y

- 14 -



R =6. TakuM yuHOM, PIBHSHHS KOJa Ma€ BUIJIS] (x+4)2 + y2 =36. Yci kpusi

300pakeHi Ha puc.2.

Hpuxaanx 10. 3naiiTu rpanuil GyHKIH, He KOPUCTYIOYUCH TIpaBuiioM JlomiTans:

2Wx+1+x?+5

2x° +4x3 -7

a) lim — 5 ; 0) lim ;
x>03x" —x° +x+1 xo>o 384 24 3/x
in2
B) limw; T) lim(\/x2+x+3—\/x2+2J;
x—)Oln(e—x)—l X—> ©
x*+1
2 _ 3 \x-4
x>0 x"+35
Po3zs'sizanns.
2+i——
.2 +4x -7 (o] . 2 55 2+0-0
a) lim — 5 —¢= lim =
x>0 3x" —x 7 +x+1 (0 x—>wé_1+i+i 0-1+0+0
x xtX°

-15 -



x+1

6 tim 2V +\/7+5 \/2 200404140 1

X—> 3 2+\/_ x—)oo / _ - 3\/1 0+0 3
1 l

arcsin2x 0 . arcsin2x . arcsin2x
B) lim ﬁ 0 = lim lim =
x—0In(e — x) x_)01n|:e(1—x)i|—1x_)ﬁlne+ln(1—x)—1
e e
x—0 5
=< arcsin2x ~2x » = lim Tx =-2e.
x—0
1n(1—f)~—f 1-—-1
\ e ez

3aysaxcenns. TyT MU CKOPUCTAIUCS maodauuero eKeieaieHmHux HeCKiHUeHHO

manux: Ako o(x) — 0 npu x - x;, TO
sina(x) ~ a(x), arcsina(x) ~ a(x), tga(x) ~a(x), arctga(x) ~ a(x),

In[l+a(x)] ~a(x), b* -1 ~Inb-a(x), e*™ -1~ a(x);

r) lim(Jx2+x+3_Jx2+z){oo_oo}=

X—> ©
(Jx2+x+3—Jx2+2J(Jx2+x+3+\/x2+2J
= lim

x>0 Va2 +x+3+4x? +2

X+x+3-x2-2 x+1 1 1
= lim = lim ="

x—"*ﬁx Fx+3 Ut 42 o x? b x+3+x% +2 1+l 2

1) ckopuctaemoch Gopmyinoro: gxkmo lim f(x)=1, lim g(x)=o0, TO

X X, X X,
lim f(x)5™ =¢*, e a= Jim g(x)[f(x) 1].
x—)xo
2 3
Ockutpku lim xz—x3=1, lim > *1 =00, TO
x>0 x“45 x>0 x“ —4
2
a=limx2+1 x?—x- 3_1 _ (x +1)(x -x-3-x 5)=
x>wx? 4| x*+5 x—>oo (x* —4)(x? +5)
x*+1
4 3 2 x1—4 1
= — lim & j8x2+x+8=—1.ome, lim xz—x?) {1°°}=e‘1=—.
x>0 x4+ x" =20 x>o  x“+5 e

- 16 -



Mpukaag 11. 3uaiita moxigai ' qaHuX QYHKILIA.

2 X
) y=4{1+32y +—2—. ) y=lareig1+x*;  B) y=12¢ 1)
tdx cos“(3x)

=In(1+1¢*
S, § xy=arctg£; e) {x n(l+1 )’.
y y

e 2
r) y=(arctgx)™™" * ) ot
=t—arctg

Po3zs'sazanns.
3 1
a) Ilepenumemo y y Burmsial y=(1+3x )4 +2(x+\/_ ) . Tomi
3
21

1
—(1+3x 247 (043 2x) - 2- E(x+\/_) (HTJ

_ 9x 2/x +1 _
2‘{/1+3x2 2\/;(x+\/;)\/x+\/;’
0)
, 1 _ 1 N B x _
arctgm l_l_(m)z 241+ x? arctgm(z +x2)m ;
e’ . cos> (Bx)-Ig(e”* +1)-2cos(3x)-[-sin(3x)]-3
5y = In10(”+1) _

cos? (3x)
_e"cos(3x)+6(e” +1)1g(e” +1)sin(3x)In10
(e* +1)cos>(3x)In10 ’

I) TMOXiAHY IIi€l TIOKa3HUKOBO-CTENEHEBOi (PYyHKIII 3HAWIEMO CIOCOOOM

norapudmivHoro audepeniitoBanns. [lponorapupmyemo 3anany GyHKIIIO ABIYI:

Iny= xsin® xIn arctgx, Inlny=Inx+2Insinx+Inlnarctgx. Tpoaudepenroemo

. 1 1 , 1 1 1 1 1
OCTaHHIO  PIBHICTb: ——y =—+2——cosx+ . . 5
Iny y X sin x Inarctgx arctgx 1+ x

: 1 1 1 1
3Bigcu  3Haxomumo ' = ylny + 2ctgx + . . 3 abo, 3
Inarctgx arctgx 1+ x

ypaxyBaHHSIM MONEPEAHBOI0, OCTATOYHO MAEMO

xsin® x

1 1 1 1
y' = (arcigx) - xsin® xInarctgx [— + 2ctgx + . . j;
x

Inarctgx arctgx 1+ x>

-17 -



1) 3anaHa GyHkuis — HesBHA. [IponudepeniroeMo HaaHy PiBHICTD 3 ypaxyBaHHSIM

1 y—xy

2 2
1+[xj Y
y

maemo  p(x2 + y*)+ x(x2 + y*)y' = y—xy', 3Binku BurmBae y' =

Toro, mo y € QyHkmiero Bix x: y+xy' = . Ilicns coporeHHs

2 2
y1-x-y.
x 1+xt+y*’

¢) ¢ynkuis 3amaHa napameTpuuHo. 3HaiizemMo Y. 3a GopMmydon Y. = y—’,
Xt
1 t*
’ 1- 1+ tz 1+ tz t
Otpumyemo y, = Y =" =E.

1+ 1+

Hpukaax 12. 3xaiiTu rpaHuii 3a npasuiom Jlomitans.

- In(x-3
a) lim t.gvc—x; 6) lim n(x—g; B) lim(n—x)tgi;
x>0SInx—x x—)3+0]n(ex—e ) X1 2
11 L
r) lim -— 1, m  lim (ctgx)™~; e) lim (m-2x)"".
x>0\ arctgx x x=>0+0 x>Z_0
2
Po3zs'sizanns.
1
gex—x [0 r 1 1 1-cos®x
a) lim X" Y 1% up. JTon.t = lim €98°X _ _ jim lim ——— =
x>0sinx—x (0 x>0 cosx—1 x->0¢os°x x—0 cosx—1
=—1-lim(1+cosx)=-2;
x>0
1
In(x — -
6) lim n(x—?)g E,np. ﬂon.}= lim —X=3 -
x> 340 In(e® —e”) [ =30 1 x
ex—e3e
X 3 X
- 1 1
= lim 1. lim & ¢ g,np.ﬂon. =— lim e—=—-e3=1;
x>30 ¥ x53+0 x=3 |0 eSxo30 1 o3
-x|0 -1
B) lim(n—x)tgi{()-oo}= lim =" —,np.Jlon.; = lim ———=12;
XOT 2 XOT X0 X7 1 1
ctg — - .
2 .2 2
sin”

- 18-



r) lim [ 1 —lj{oo - oo}: lim w{g, np. ﬂon.} =
x—>0\ arctgx X x—>0 x-arctgx (0

1
1= 2 x? x
= lim 1+x {x—)O, arctgx~x}=lim 3 = lim ————=10;
0arctgx+1 S O0x(1+x")+x *>01+x"+1
+X

1 1 00
n)  lim (ctgx)™~ o0’ =e",ne a= lim —-Inctgx{—, np. Jlon.; =
8
x— 0+0 00

x> 0+0 In x
1 1
——
. ctgx sin ] X . 1 . X
= 1 &Y S X _ _ im ———F=— lim - lim ——=
x—> 040 1 x— 040 COS X - Sin x x—0+0 COS X x— 0+0 Sin X
X

1
a1 1

=—1-1=-1. Omxe, lLim (cigx)m* =¢'==;
x— 0+0 e

e) lim (n- 2x)“’”{00 }= e“,ne a= lim cosx-In(m—2x){0-0}=
T T

x—>——0 x—>——0
2 2
1
-2)

In(n—2 "o
= lim M{g,np. ﬂon.}= lim m—2x =-2 lim —
x—>——0 0 x> T-0_ 5 (—sinx) x—)g—OSlnx

COS X COoOS X

lim coszx{%,np.ﬂon.}=—2-l- lim _zcosxsmx=—2-0-1=0.

x>t aX x—)g—ﬂ -
Orke, lim (m-2x)"*=¢%=1.
x—> % -0
3
Ipukaax 13. BukoHatu noBHE JOCHIIHKEHHS (QYHKII y= W 1
x —

noOyaysatH ii rpadik.

Po3e'azanus.

1) Hanana yHkilis BU3HaUeHa Ha yciil YMCIIOBIN OCI, 32 BUKJIFOUEHHAM TOYKH X =1.

T00TO 00MacTh BU3HAUeHHHs X € (— 00, 1)U (1, + ).
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2) OyHKIIA 3arajibHOTO TUIY (HE MapHa 1 He HelapHa), HenepioguvHa.
3) dxmo x=0, To y=0. Omxe, rpadik ¢GyHKII] TPOXOAUTH Yepe3 MOYATOK

KOOpAMHAT.

x3

lim — =+,

4) OO6YMCINUMO OJHOCTOPOHHI TpaHuIll B Toylll X =1: 5 =
x->1-02(x—1)

3
lim ——5=t®. Ockutbku OOMJIBI TpaHUIIl HECKIHYEHHI, TO B ToYlll Xx =1
x->140 2(x — 1)
(GyHKIIIS TEPIUTh TBOCTOPOHHIN HECKIHUEHHHUH pO3pUB (PO3PUB APYTOro POIY).
5) Ha migcraBi momepeaHbOTO 3aKiIOYaeMo, 10 mnpsimMa X =1 € JIBOCTOPOHHBOIO

BEPTUKAIBLHOIO aCUMIITOTOIO Tpadika ¢pyHKuii. 3HAHAEMO MOXHII1 ACUMIITOTH.

3 3
lim Y= tim —Y = lim x—2=1=k,
x>-0oX x>-02(x—1) x> -o2x(x—-1) 2
3 3 3 2
— 21y2 —
lim (y—ke)= tim | —— % |- jim T X T2 Ty T
X—— x> - 2(x—1) 2 X——o 2(x-1)

X :
YUHOM, IIpsIMa J = E+1 € MOXWJIOK aCUMITOTOI Irpadika (yHKIIT OpH X —> — .

AHaNOr1YHUHN pe3yJIbTaT OTPUMYEMO MPU X —> + 0.

6) 3HailIeMo KpUTUYHI TOUKH MEPUIOTO POAY 1 IHTEPBaJIM MOHOTOHHOCTI (PYHKIII.

VSTV I B PO 2,
OckitLii y'=1 3x“(x-1) 24x (x-1) _X (x-3)
2 (x=1)

npudomMy B Toumi x =1

GyHKIIS HEe BHU3HAYCHA, TO KPUTUYHI TOYKH BHU3HAYAIOTHCS JHIe yMOBOWO ) =0,

OTxe, xz(x —3) =0, 3BiaKM 3HaX0AUMO JBI (CTalloHapH1) TOUkU Xy =0 i1 x, =3.
3BigcH Ta 3 TOMEPEAHHOTO BUIUIMBAE, IO (GYHKISS MOHOTOHHA B I1HTEpBajax
(—,0), (0,1), (1,3) Ta (3, + ).

7) BuzHauumMo ekctpeMyMu QyHKIII1, A5l 4OTO JOCTIAMMO 3HANACHI KPUTUYHI TOYKH

3a IONOMOTI010 MEePIIO0i JO0CTaTHhOT YMOBU 1CHYBaHHS €KCTPEMYMY:

X (— o0, 0) 0 0,1) 1 1,3) 3 (3, + )
, HE
3HaK + 0 + 0 +
BU3H. -
MOBEJIIHKa | MOHOTOHHO | €KCTpP. | MOHOTOHHO | HE | MOHOTOHHO | JOCSTa€ | MOHOTOHHO
y 3pocTae HEMae 3pocTa€e | BHU3H. criajiae MIHIMyMY | 3pocTae
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27
.

VY touni x =3 QyHKLIA JOCATAE MIMIMAIIBHOTO 3HAYEHHS Ypip =

8) 3HaiileMO KPUTHUYHI TOYKU APYroro poay 1 IHTEpBaJIM OMYKIOCTI (BFHYTOCTI)
rpadika ¢yHKIi.
Busnaunmo y" 3a qomoMororo sorapumMidHoro auepeHIlifoBaHHS:

lny'=21nx+ln(x—3)—ln2—3ln(x—1),y—’=£+ LI 6 )
y x x-3 x-1 x(x-1)(x-3)

v 6 _x'(x-3) 6 _ 3x
P Mo -3) T 201 x(x-D(x-3) (x-1)*

OCKIIBKM B TOYIll

x =1 QyHKIIS He BU3HAUYEHA, TO KPUTHYHI TOYKU JIPYrOro poaAy BHU3HAYAIOTHCS
numie ymoBoto y" =0, 3 skoi 3Haxoammo eaumHy Touky Xx=0. 3Bigcu Ta 3
MOMNEepPeTHbOTO BUIUIMBAE, 10 rpadik ¢GyHKUII 30epirae OMyKIiCTh (BTHYTICTH) B

iHTepBanax (— o, 0), (0,1) Ta (1, + ).

9) JocniguMo 3HaWJIEHYy KPUTUYHY TOYKY 3a JOMOMOTOI JOCTaTHBOI YMOBH

ICHYBaHHsI TOUOK MEeperuny rpadika.

X (—,0) 0 0,1) 1 (1, + )
HE
smak )" 0 + +
- BU3H.
. . Mae€ . N
MOBCHAIHKA | OIIYKJIHUH BrHYyTHUM HE BrHYTHH
. TOYKY
rpadika y e U BM3H. U
MEPETUHY

Ockinpku y =0 npu x =0, To mOYaTOK KOOPAMHAT € TOUYKOIO MEPETUHY I'padika
3a1aHo01 PyHKIIII.
10) Ha mincraBi ycix oTpuManux aaHux oOyayemo rpadik ¢pyskuii (puc. 3). Ha puc. 4

MOKa3aHM 30UIblIeHUH (PparMeHT 1Oro rpadika B OKOJI1 MOYaTKy KOOPIAUHAT.
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N

Puc. 3 Puc. 4

Ilpukaan 14 3HaiiTH iHTErpay.

a) J‘x‘”c’g ) e 6) I(3—x)cos2xdx; B)J'z’“rl :
1+ x4 x -81
r)I - dx ; n)j dx dx ; e) Isin4xc0s2xdx;
S+sinx +3cosx 3cos’ x —4sin’ x
dx dx
2 IW’ %) I 2 [.2 '
X +Nx (x +1)(x+ X +1)

Po3ze'azanus.

a) 3aMIHUMO 3MIHHY, BUXOJIIYM 3 BUIJISAY MiJIHTETPAIbHOTO BUpa3a:

arctg(xz) =1,
xarctgz(xz) 1 1¢, £ arctg3(x2)
| e dx = 2xdv =dry = [ Pdr ="+ C =T ¢
1+x 1+(x ) 2 6 6
X gt
1+ x4 2

0) Jlanwmii iHTETpanm GepeThCs MO YacTUHAX 332 (POPMYIIOIO Iudv = uv—Ivdu. 3a u

npuiimMaemo (QyHKIIO, fKa CHOPOINYEThCA NpU AUQEpeHIioBaHHl, a came, P(x)
(mHOrouseH), Inx, arcsinx, arccos x, arctgx, arcctgx , IpuuOMy TPaHCLIEHJICHTHI
¢dbyHKLUI{ MalOTh TIepeBary HajJ MHoroujgeHoM. B manomy pasi npuiiMaemo u =3 —x.
u=3-x, dv=coslxdx,
du=-dx, v= %sinlx

1
I(3—x)cos 2xdx = sin2x+zjsin2xdx=

-22 .



= 3_xsin2x—1cos2x+C;
2 4

B) Po3knazemo mipiHTerpaibHUI palioHadbHUM Api0 HA HAWIPOCTIMII:
2x+1 2x+1 A N B +Cx+D

¥ -81 (x+3)(x-3)(x2+9) x+3 x-3 x249°

2x+1=A(x-3)(x2 +9) + B(x +3)(x? +9) + (Cx + D)(x = 3)(x +3)

x=-3 -5=-1084

A4=> ., p=_1
x=3 7=108B . 108 108’
x=0|1=-274+27B-9D c=_12 p__6
x3 0=A+B+C 108 108

2x+1 1(5 7 —12x—6)
+ +

Takum 4rHOM, =
x*-81 108{x+3 x-3 x%+9

1 TOMY

2x+1 1 (5 7 —-12x-6
I d I + +

X = )dx=i[51n\x+3\+7ln\x—3\—
xt-81 1089 x+3 x-3 x%*+9 108

- 6ln(x2 +9)— 2arctg§:| +C;

r) Haiikparmioto 115 parioHamizaiii iHTerpaiiB BUTIISY I - € TaK
asinx+bcosx+c

. . X
3BaHa yH1BepCaJlbHa M1CTaHOBKA tg; =t. OTxe,

x _l—t2
J. dx ~ tg;-t, cosx—1+t29 _J‘ 1 Zdt
. - ) p) - _2- 2
5+sinx+3cosx sinx = tz’ dx = a’t2 5. 2t +31 t° 1+t

1+¢ 1+1¢ 1+2 147
X

—ZI dt —I dt =2 arctgH—2+C— 2 arcthtg2+1+C'
262 +2t+4 (t 1)2 15 15 J15 J15 J15 ’

_ _I_i E—

2 4 2
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1) B nanomy pasi yHiBepcanbHa MiJCTaHOBKA MPU3BEIE 0 IPOMI3IKUX OOYHUCIIECHb 1
TOMY, OCKUTbKH MIIHTETpaibHa (PyHKIIA OJJHOUYACHO NTapHA BIAHOCHO SinX Ta €OS X,

Hallkpaioro Oyzae yaCTMHHA MIJCTaHOBKaA £gx =t . OTxe,

1
_ 2 . _
dx 1gx =1, cos x—1+t2, it
J‘3cos2x—4sin2xdx= 2 £’ dt =J‘3—4t2 B
sin” x = > dx = 5
1+1¢ 1+1¢
J3
1 ln2+t 1 |\/_+2tgx|
43 3_t‘ VR 3 2ugx|
2

e) Ilpu BigmrykaHH1 AaHOTO IHTETpaia 3aCTOCYEMO (POPMYIIH TPUTOHOMETPIT
. 1 1 ) 1.
sin’ x = 5(1 —cos2x), cos’ x = 5(1 +cos2x), sinxcosx = Esmlx.
Toni

1 1
Isin" xcos? x dx = I(sinxcos x)2 sin? xdx = IZSinZ 2x- 5(1 —c0s2x)dx =

11 1 1
= [| = (1-cos4x)—sin? 2xcos2x |dx =~ — ~ sindx——sin® 2x +C;
8d| 2 16 64 48
. _ 46 5 3
o [ o *=1 =J‘ﬂ_6j dt—6j(t —t+1——)dt=
JVx+¥x |dx=6dt £+ t+1 1

3 2
=6[%—%+t—ln‘t+1‘]+€=‘t=%‘=2\/;—3 Y +6Yx -Inf¥x +1/+C;

X =1gt, dt
(x*+ 1)(x +Vx? + 1) cos ¢ cos t(l +1g t{tgt + )

cost

= I ,COS f dt = ln‘l +sin t‘ +C = ‘t = arctgx‘ = ln‘l +sin arctgx‘ +C =
sinz+1

1 1
= sinarctgx=\/1—cos2 arctgx = |1- 5 =\/1— 5 = X ‘:
1+1g”arctgx 1+x 1+x ‘

X

\/1+x2

=In/1+ +C.
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Hpukaan 15. O6uucnuTy iHTETpasu.

2 3 4
x +2x-1 dx
o Y
1 x? 3 X 25— x?2
1 e 4
r) Ix23xdx; ) Ix3lnxdx; e)I\/ZS—xzdx.
1

0

Po3e'azanus.

a) OckulbKM MifiHTerpaibHa (yHKIIS BU3HAUYEeHA (1 TOMY HENEpEepBHA) HA YCHOMY

MPOMIDKKY 1HTErpyBaHHs [1, 2], To naHuii iHTErpan € BIACHUM 1 TOMY OOUYUCITIOETHCSA
b

oesnocepenubo 3a dopmynowo Herotona-JIeibHimna: I f(x)dx = F(b)—- F(a), ne
a

F(x)— neska mepBicHa, TOOTO (yHKIS, sKa Henepepsna Ha |a,b] 1 Taka, 110
F'(x)= f(x) Vxe]|a,b]. B nanomy paszi F(x) 3HaXOAUTHCSA O€3MOCEPEAHBO:

3 2
F(x)= wdx= x+3—i dx=x—+21n‘x‘+l. Ockunbku  F(x)
x? x x? 2 X

elleMeHTapHa i Bu3HayeHa Ha [1, 2], To BOHA i HemepepBHa HAa LILOMY BiIpi3Ky, OTKE,
2 3 2

x“+2x-1 X 1)2
I— dx = [7+Zln‘x‘+—] ]

2
X
1 X

=2+21n2+%—%—21n1—1=1+21n2;

0) Sk 1 B momepenHbMY MPUKIAJIl, MiAIHTerpanbHa (YHKIS BU3HaueHa (1 TOMY
HEMepepBHa) Ha YCbOMY MPOMDKKY 1HTerpyBaHHs |[3,4]. 3amanuii iHTerpan

O00YHCITIOETHCS 3a JOIIOMOTI0I0 3aMIHU 3MIHHOI:

x=0(?),

b
! fEde = o

B
= [ F1ome@ar.

[Ipy 1bOMY HOBI MeEX1 IHTErpyBaHHS BHM3HAYalOTbCA 3 PIBHSAHb a = @(a),
b=0¢(P), a bynkuis @(¢f) noBuHHAa OyTH HEMepepBHOIO Ha [d, B] pa3oM 31 CBOEIO

noxigHoo ¢'(¢), npuuoMy ii 3HAYCHHS HE MOXYTh BHUXOJUTH 33 MEKI BIiIpi3Ky

. . 1 : ..
[a, b]. B nanomy pa3i HaWKpamior € MiJicTaHOBKa X =—. HOB1 Mex1 IHTETpyBaHHS
t

) . ) ) ) 1. 1
o 1 P 3HaligemMo BIAMOBIAHO 3 pIBHSIHb 3=—14=—, OTKE 0. =

1 1
—, p=—. OysxIa
o B 3 b 4 Y
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1 . 11 . . , 1
(p(t)= ; Ha BUIPI3KY E,Z HEIICpEpBHA Pa30M 31 CBOE€IO MOXIAHOI @ (t)= — >
t

11 : .
[IPUYOMY SIKILO t € 3al To 3< (p(t)s 4 (ocTaHHE BUTIKA€ 3 MOHOTOHHOCTI (p(t)

Ha JaHoMY BIIpi3Ky). OTxe, MaeMo

) % dt % 1
2 4
I— o S It—=—J‘L=[—1ln5t+\/25t2—1H LIRS
3 X 25_x2 1 1 25_1 1 251‘2—1 S 1 5 3
3t 3 3

B) IlimiHTerpasibHa QYHKIIA Ha BIAPI3KY [0, 3ln2] HerepepBHa. BukoHaeMo

“00epHEHY” MiJICTAHOBKY:

( ' p
_| t=v(x), dx = [\Il_l(t)] dt, ~ ) )
!f(x)dx x= v ), a=vy(a), B=wyb) ‘ - {f[w 1(t)][\ll 1(t)]a!t.

B manomy pasi y(x)=+e" +8, o=ve' +8=3, B= el 1 8 =4. Ockinbku

\V(x) CTPOr0 MOHOTOHHa (3pOcCTa€) 1 HemepepBHA Ha BIAPI3KY [0, 3ln2], TO ICHYE€

oOepHeHa (yHKIIS X = \|1_1(t) =In|¢’ , AKa Ha BIIPI3KY [3,4] TaK0K MOHOTOHHO

3pocTae (Bimx 0 nmo 3In2) 1 HemepepBHa pa3oM 31 CBOEK IMOXITHOIO

X =[O =
3'J'-‘2 o _, J- dt

} Jerig 218 2\/_ \t+2\/_\
r) Jlanwmii iHTETpas Bi3bMEMO IO YACTHHAX:

1 u=x2,  dv=3%dx,

2+42

[21 3+2*/_+1n2];

2qx 3% L1 2 x
Ix3dx= 3 =2 x -2 [ x3¥ax =
du=2xdx, v=—— In3 |0 In3

0 In3
u=x, dv=3"dx x ! 1
9 9 2 1
= 3x == 3 - 3 X —-—— 3xdx =
du=dx, v=—- In3 In3|In3 In3
In3 0 0

1
3 6 2-3x‘_1(3_6+4)

+ .
In3 23 In23 1113\0 m3\" I3 23
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e u=Inx, dv=x3dx, o 16
n [mxae=| a2y s
"‘;’ V_T 1 1
4 41¢
4 16 16

e) Lleit iHTerpaJI MOXe OyTH BIIHECEHUW /10 TaK 3BaHUX “IMKIIYHUX IHTErpaiB,
TOOTO TaKuX, fKI 3HAXOAATHCS 3 PIBHSHHS MICJIs OJHO-  abo JIBOKPATHOTO

iHTerpyBaHHsA 4YacTuHamu. Jlo “IUKIIYHUX’, 30Kpema, HajeXaThb IHTErpaiu
b b
Ic“x sinfxdx u Ic“x cos P x dx (y yactTuHHOMY BUNIaAKy ¢ =e). OTxe,

a a

4 u=\/25—x2, dv = dx,
I\/ZS—xzdx= X =

du = ————dx, V=X
3 25— x?

25— x? —25

e

—x25x

dx:ﬂ—j

I\/ZS x?

4 4

4
4
—I 25— x2dx +25 arcsing = —I 25— x2dx + ZS(arcsing — arcsin%) )
3 3 3

Taxkum 4MHOM, iCTAJIM PIBHSHHS BIHOCHO IITYKAaHOTO IHTETpaia

4 4
I\/ 25— x2dx = —I V25— xtdx + ZS(arcsin% - arcsin%) , 3BIJIKM 3HAXOJIUMO
3 3

4
2 4

IVZS—xzdx=—5 arcsin——arcsing .

g 2 5 5

Hpukaag 16. OOUMCIUTH HEBIACHI IHTErpajd MEpIioro poay abo JAOBECTH iX

PO301XKHICTD.
+00 +00 2 +00
1
a)J‘ZL; 6)I n ;B)Icosxdx F)I—, 1) I3xdx
» X" +4x -5 X x“+4x+5 A
Poses'sazanns.

a) 3a o3HaueHHsAM (TyT 1Hazanmi F(x)— nepBicHa, 3HailieHa OKpEMO) MaEMO
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+00

dx 1
— =1l I F(x)=-1
-! x> +4x-5 Bg}rlw ( +2)2 { (x) 6 "

=—| lim In
1 6\ Bo>+x

= %(ln1+ln7)= %ln7.

x—1
xX+5

}z

B-1 —ln1j=1[ln lim B-1 +ln7)=
7 6 B>+

B+5

x—-1
x+5

B+5

6 B—>+x

=1 lim [ln

OCKUTbKM TpaHUllsl CKIHUEHHA, TO IHTErpa 301raeThes 1 JOPIBHIOE Eln7.

+00 ) B )
1 1 1
0) 3a 03HauYCHHSIM j B X ix = lim j DX = {F(x) =—In? x} =
4 X B—+x X 3
B 1
1 fim (w3 |= —( lim In® B—1n® 1).
3 B>+w 1 3\ B>+w

OCKUIBKM TpPaHHUIlI HE € CKIHYEeHHOK (a came, lim In® B =+ TO 1HTErpai
2 5
B>+
PO30IraeThCsl.
T
A

T T
B) 3a 03HaYCHHIM j cosx dx = lim cosxdx = {F (x) = sin x} = lim |:sinx
A—>—0
—00

A—>—00
=sint— lim sinA4.
A—>—0

OckUIbKM TpaHULA HE € CKIHUGHHOIO (a came, lim sin 4 B3arani He iCHYE), TO
A—>—©

IHTEerpan po30iraeThesl.

400 c B

dx . dx . dx
r) 3a o3HaueHHsIM V¢ j ————=Ilm |—-——+ lim | -——=
X HAx+S A>—od xT+4x+5  Botod xT+4x+5

= {F(x) = arctg(x + 2)} = lim |:arctg(x + 2) ‘ C:| + lim |:arctg(x + 2) ‘B =
A——o0 A| B-+wo c |

/
= lim arctg(B + 2) - llm arctg(A +2)= arctg(+ oo) arctg(— oo) =—— E) =m.
B>+ . 2

OOuaBi rpaHulll, 3HAWJEHI HE3aJEXKHO OJHA BiJl OAHOI, CKiHUeHH1. OTxe, 1HTErpasn
301iraeTbes 1 IOPIBHIOE 7T .
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1) 3a o3HadYeHHsAM V¢

+00 c B 3x 1 B
jsxdx= lim |3%dx+ lim 3xdx={F(x)=—}=— lim | 3* }:

A—> — 0 B—> + In3 In3 4> - A
- A ¢ B—> +x

L[ lim 3% - lim 3A}.
In3| B>+ A—> —

OOuaBi rpaHulll 3HAWICH] HE3aJIe)KHO OJHA BiJl oAHOI. OCKUIBKH TEpIla 3 HUX HE €
CKIHYEHHOIO0 (a caMe, HECKIHY€HHa), a Jpyra CKIHYEHHa (JAOPIBHIOE HYJIO), TO

IHTEerpan po30iraeThesl.

Hpukaax 17. OOyucIUTH HEBIACHI IHTErpajgu Jpyroro poay abo 0BecTH iX

PO301XKHICTD.
3

1 3
dx dx dx

— 0) | ——3> 5

a)’!;\/l—xz )"2‘(x—2)3 B):'; x}-x-6

S dx p dx ¢ dx
r)j—; H)j ; €) j ——
> A 4—x)2 e V3+2x—x? b x21-x2

Po3ze'azanus.

a) 3a 03HAYCHHAM

1 1-¢
j dx {ocoﬁﬂuea } = lim I dx {F (x) = arcsin x} =
0 0

J1=x2 (mouka x=1] =>0+0 1— 52

1-¢
} = lim arcsin(l - s) —arcsin(0 = arcsinl — arcsin( = g

= lim | arcsin x
£—0+0

£e—>0+0

FpaHI/ILIH 1ICHY€ 1 CKIHYCHHA, OTKC THTCTPaJl 30IraeThe 1 AOP1BHIOE E .

0) 3a o3HaYCHHSAM

Js‘ dx {ocoﬁﬂuea }_ [ j" dx F(x)=- 1 _
2(x—2)3 mouka x=2[ n->0+0 2+1](x—2)3 - - 2(x—2)2 B

['panuIs HeCKIHYEHHA, OTKE, THTErpall pO30IraeThes.
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B) 3a 0O3HAYCHHIM

2 dx 0coonuel mouxku . dx 2 dx
ot ot vt

’, xP-x-6|x=-2, x=3

+1 0

x-3
x+2

x-3

0 3-¢
= tim | D | lim | __ {F(x) 1o
000 3 (x42)(x=3) 000 4 (x+2)(x-3) 5

=1 lim [ln
51-0+0

‘3—8

0 1 ..
+— lim |[In
‘— 2+ 1]:| 5 £50+0 |: 0

=1[ lim In 'I_SD-
5| e50+0 n

OckibKH 00UABI T'PaHUIIl HECKIHYEHHI, TO IHTErpajl po30iraeThes.

xX+2

—-& .
— lim In
5—-g| n-0+0

6 4—¢
dx ocoonuea .
r) 3a 03HaYCHHSAM I —2{ } = lim I — +
23(4—x) mouka x =4 £—>0+0 A 3 4—x)
o . [ la-e
+ lim I—: {F(x)=-3Ya4=x} =-3 1im |Y4—x -
n_)0+04+1] 3/ 4— x)Z £—>0+0 2
6
}—3( im 35424372 - im 3 -

44+ £—>0+0 1—0+0

=-30-32-32-0)=62.

OG6U/Bi TPaHUIIi CKiHUEHH], OTIKe iHTEerpa 36iraeThes i JOpiBHIOE 632 .

—3 lim [3 4-x
n—>0+0

n) TyT M CKOpPHUCTAEMOCH I1I€ OJTHUM CITIOCOOOM JTOCIIIKCHHSI HEBJIACHUX 1HTETpaliB

IPYroro pojay, SKUM TPYHTYEThCS Ha TOHATTI V3aeaibHeHoi nepgichoi. Hexaii

byukmis  f (x) Ha BIJIPI3KY [a,b] Ma€e OJHY 4YHM JCKUIbKa OCOOJUBHUX TOYOK,

iHTerpoBHa (y BJIACHOMY pO3yMiHHI) Ha OyAb-AKId YacTHUHI MPOMIKKY, IIO HE

MICTUTh OCOOJMBHUX TOYOK, 1 icHye ¢yHKIis F (x), KA HenepepeéHa Ha YChOMY

BIOPI3KY [a,b], npuuomy F '(x)= f (x) BCIOJIU Ha [a,b] 3a BUKIIOYCHHSIM

0COOJIMBUX TOYOK (Ta me, MOKIIMUBO, CKIHYECHHOI'O YHCJIa JACAKHUX TO‘IOK), Yy SAKHUX

f (x) HE BHM3HAuUCHA, TO IHTErpaj 30irae€Tbcsi 1 OOUYUCITIOETHCS 3a (HOPMYIIOHO

Hetotona-JleitOnina. Ilpu npomy dynkuia F (x) HA3UBAETBCI  V3A2A/IbHEHOH

NepeiCHOI0.

-30 -



B nmanomy paszi migiHTerpaibHa (PyHKIS Ma€ B 0coOnuBI Touku X =-—1 i

x=3, mo € KIHIIMUA TNPOMDKKY IHTErpyBaHHs. 3HaigeMo  (yHKIiO

F(x)=If(x)dx:
dx dx
F(x)z".\/:wzx—x2 =J.w/4—(x—1)2

Ockutbku  F (x) € eJIeMEHTapHOIO, BU3HAYEHA, 1 TOMY HENepepBHa, Ha YCbOMY

x-1

= arcsin

BIJIPI3KY [— 1, 3] n F '(x)= f (x) CKpI3b, OKpIM OCOOJMBUX TOYOK X=-1 W
x=3, 10 F (x) € y3araJiIbHEHOIO TMEPBICHOIO Ha BIAPI3KY [— 1,3]. Orxe, nanuit

1HTEerpal 30iraeThes 1 00UMCIIOETHCA 3a hopmynoro HetoToHa-JleibHia:

. X— . ] T T
= arcsin = arcsinl — arcsm(— 1) =——|—-——|=m.

3 I 3
:"1 V3+2x-x? 2 0 2 2

e) IliminterpansHa  ¢QyHkuiss Mae Tpu ocobsuBl Toukn x=-1, x=0 Ta

x =1. 3naitnemo dynkmiro F(x) :

1-x?2

F(x)=jx2\/% - X

Oyukuis F (x) HE BU3HAaueHa (a, OTKe, HE € HENEepepBHOIO) B OCOOJMBIN TOUII

x =0. [le o3Hauae, Mo y3arajgbHEeHa MEpBiCHA Ha [— 1, 1] He icuye. Tomy dopmyina
HrroTona-JIeiibHila He3acTOCOBHA U 1HTErpal po30iraeTbes. 3ayBakuMoO, IO
JOCJIIJDKEHHSI I[bOTO 1HTeTpaia 3a O3HAYCHHSIM OyJio 60 Ha0araTto CKJIaIHIIIUM.
BukopuctaHHs y3arajJlbHGHOI TEPBICHOT 3HAYHO CIPOIIYE  JTOCIHIKCHHS
HEBJIACHUX I1HTErpajiiB, OCKUIbKM TPOMI3JIKE OOUYMCIEHHS TpaHULb NPH ILOMY

3aMIHIOETBCS JOCTDKEHHSIM Ha HEMEepepBHICTh (POpManbHO 3HAMIEHOT (QYHKIIT
F (x)= I f (x)dx: akuo F (x) (sx mpaBuIIO, elleMEeHTapHa (PYHKIIIS) HemepepBHA

(To0TO BU3HAYEHA) B KOXHIA TOYLI BIAPIZKY [a,b], TO BOHA € Y3araJlbHEHOO
MIePBICHOIO HA [a,b], 1HTEerpas 30iraeTbes 1 00YUCTIOEThHCS 3a popmyroro HeroToHa-
Jleii6nina; skmo x F (x) HE € HEeTIEPEePBHOIO Ha [a,b] (ToOTO HE BH3HAaUEHA X04a
0 B OIHIN TOYII [a,b]), TO II¢ O3HAyae, 10 y3arajbHEeHA MEePBICHA HA [a,b] HE ICHYE,
BHac10k yoro popmyna Hetotona-JIelOHIa He3acTOCOBHA 1 IHTErpall po30iraeThes

3a O3HAYCHHSIM.

_31 -



Ipuxaanx 18. 3naiiTu mwionty Girypu, 0OMexXeHOoi TiHISIMH.
x2 . 2
a) y=7, x+y=4; 0) p=8singcos .

Po3e'azanus.

a) 3HailIeMO TOYKU MEPETUHY MPSAMOi 3 TapaboJIolo:

x2 2

y==- :>x+x7=4, 2 +2x-8=0, x,=—4, x,=2, y; =8, y, =2.
x+y=4
Orxe, maemo Bl Touku nepetuny: A(—4,8) ta B(2,2) (puc. 5). 3a popmynoro

b 2
S=ILV2(x)—y1(x)]dx, ne a=—4, b=2, y,(x)=4-x, yl(x)=x7, Ma€eMO
a

2 2 2 3
S=[a4-x-2|ax=|ax-2 -5
J, 2 26

2 4 32
—4

=8-2-—+16+8-"-=18(00%).
3 3

=
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0) ®irypa 300paxkeHa Ha puc. 6.
90

120 60

150 30

p(¢) 180 k‘j 0

210 330

240 300
270

¢

Puc. 6

. . . : n
OckulbKM BOHA CHUMETpUYHA BIIHOCHO oci Oy (ToOTO TPOMIHA @ =—), TO 3a

dbopmyroro S = %J. p2 (¢) dop maemo
o

n

S§S=2.

© Gl | )

% 64 sin’ ¢ cos (pd(p 64I(s1n(|)cosq)) cos (pd(p—

T T
2 1 1 2

= 64jzsin2 2¢- 5(1 +cos2¢) do = 8][ (1-cos4¢) +sin? 2¢ cos 2(|)} do =
0

T
2
=(4(p—sin4(p+§sin32(p) =4. g—ln(odz)
0

Ipukaan 19. 3naiitu 00’eM Tila, yTBOPEHOTO MpU 0O€pTaHHI HABKOJIO OCi OXx
2

¢irypu, oOMexkeHo1 iHisiMu p=Xx+sin“x ta y=x (0<x<m).

Po3zé'sazanns. Oirypa 300pakeHa Ha puc. 7.
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Puc. 7

b
3a dhopmynoro Vx=nj(y§—yf)dx,ﬂe a=0,b=mn, y;(x)=x, yz(x)=x+sin2x,
a

T T

Maemo V, = 7tj(x2 +2xsin2x+sin4x—x2)dx = 7tj(2xsin2x+sin4 x)dx.

0 0

T

OO6wupBa iHTErpaIn j 2xsin’ x dx Ta
0

. 4
sin” x dx 00YHMCIMMO OKPEMO:

© Sy &

2

T . T X p
ijSln xdx=jx(1—cos2x)dx= o
0 0

T
—jxcostdx=
0

u=x, dv=cos2xdx, a2 x

1 =———sin2
du = dx, y=—sin2x 2 zsm *

f t(1-cos2 2 1¢
jsin4xdx=I(Tx) dx=ZI(1—2c082x+cos22x)dx=
0 0 0

n 2 2
n+1jsin2xdx=n——lcos2x n
2 2 4

T
2 >

T 3
=—T.

8

™
=1j 1—2cos2x4 1 reos4x) 103 Gin2x+ Lsindx
4l 2 ne 8

2 2
Orxe, V, = n[% +§n] - %(41: +3)~19.2 (00°).
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Ipukaan 20. 3HaiiTH 00’€M TiIa, YTBOPEHOTO MpU O0OepTaHHI HaBKOJIO oci Oy

dirypu, oGMesKeHoi minicro y = xv4—x? Ta Biccio Ox.
Posg'szanns.  Ockimekn 4—x2>0, TO ‘x‘ <2 abo —-2<x<2. ®irypa

300pakeHa Ha puc. 8.

Puc. 8
b

3a dopmyioro V), =2n j Xydx Ta 3 ypaxyBaHHSM CHUMETPIi TiJIa, IO YTBOPIOETHCH,

a

BIJHOCHO oci Ox mMaeMo

2 2
Vy =2-27rjx-x 4—x2dx=4njx2\/4—x2dx=
0 0

Xx = 2sint, x=0 =

dx=2costdt, x=2 t=

N A o
Il

c'—.N\;]
c'—.N\?-l

=4n 4sin2t-2‘cost‘-200stdt={c0st20, 03t£§}=64 (sint-cost)2 dt =
L n T
2 2 1 2 -
=16J‘sin22tdt=8]‘(1—cos4t)dt=8-(t—zsin4t) =8-E=4n(od3).
0 0 0

Hpukaax 21. 3HalTH TOBXKUHY IYTH JIIHII.

a)y=3ln( 92) 0<x<2); 0<t<L2nm);

5) {x(t) =3(2cost—cos 2t),
- X

y(t) = 3(2sint —sin 2¢)

-35-



B) p=2¢ (0¢=2m).

Po3e'azanus.

a) Jlyra 3amanoi kpuBOi 300pakeHa Ha puc. 9.

0.51

Puc. 9

2
Ockinekn ' =3- Iox" (— Zx) =
9 (9 -

— 362 \/81—18x2+x4+36x2 9+ x?
VI+(Y)" = 1+(9 = > = 5

— x?)? 9-x 9-x

TO 32 PopMyII010

2
L= J‘\/1+(y ) dx,ne a=0, b=2,maemo L= I9+x =—J‘w¢x=
0
2
I(1+ ) —[x+3ln
0 x2-9

x-3
x+3

2
)‘ =3In5-2~2.83 (00);

0) 3amaHa KpUBa HaJEKUTh J0 CiM’1 Tak 3BaHUX paesnuxie [lackans. BoHa 300paxxeHa

Ha puc. 10.
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& t

(=}
w

X0

Puc. 10

IToniepennubo 3HaitaeMo X(¢) =3(—2sinz+2sin2¢), y(t)=3(2cost—2cos2t),
x2(6) + y2 () =9(4sin® ¢ + 4sin” 2¢ — 8sin7sin 27 + 4 cos’ ¢ + 4 cos” 2¢ — 8 cos £ cos 2¢) =

=9[4 + 4 — 8(sinsin 27 + cos 7 cos 2¢)| = 72(1 — cos £) = 144 sin* % .

Toxi +x2(t)+j*(t) = ,/144sin2% ~12

L
0<¢<2m. Orxe, 3a popmymnow L =I\/x2(t)+y2(t) dt,ne t; =0, t, =2m, MmaeMo

L

.t .t . .t
s1n—‘=12s1n—, OCKUIBKH s1n520 pu

2w ¢ 27
L=1zjsm—dt=—24-cos— — 48 (00);
7 2/ 0

B) 3ajaHa KpuBa Ha3UBAEThCA cnipaito Apximeda, a i nyra , oOMeXeHa IPOMIHIMU

¢ =0 Ta ¢ =27, Ha3uBaeTbCs nepuium 36iem. Bin 300pakenuii Ha puc. 11.
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90
120 60

e RN
N (e

210 330

240 300
270

¢

Puec. 11

Ockinmeku p=2@,a p’'=2, 10 w/p2 + p'2 =241+ (|)2 . Toxi 3a popmynoro

?, -
L=J‘qu)aﬂe ¢0; =0, ¢, =2m, maemo L=2J‘qu)-
0, 0

2n
Inrerpan I 1+ ¢? do obumcinMo o yacTHHAX (TUB. PHKIAL 15-¢).
0

OTrxe,

L= 2(%«/1+(p2 +%ln

~ 42.51 (00).

(|)+w/1+(|)2

2
)‘ (;r= 21r\/1+41r2 +ln(2n+\/1+4n2)z

Ilpukaan 22. 3HaiTH IOy MOBEPXHi, YTBOPEHOI MPU 00EpTaHH1 HABKOJIO OCI

X X

Ox nyru aanyio2o60i ninii y=e? +e 2 (0< x<3).

Poss'azannsa. Jlyra 3aganoi niHii 300pakeHa Ha puc. 12.
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Puc.12

X

1 5 - 1 _
[TonepeIHBO 3HANIEMO y'=5[e2 —e 2], J1+ ()2 =\/1+Z(ex—2+e x)=

1 1 5. -5
=\/—(ex+2+e_x)=— e2+e 2|,
4 2

Toni 3a popmynorw Q, = Zn'ﬂy‘w/l +(y')2dx, ne a=0, b=3, 0ynemo matu

a

2
0 =2n-1i e§+e_§ dx=7tJ3‘(ex+2+e_x)dx=n-(ex+2x—e_x)3
* 29 ' 0

3

=n-(e3 +6—i)z81.79 (00%).
e

Ipukaax 23. 3HalTH TUIONTY MOBEPXHI1, YTBOPEHOI ITpU 00epTaHH1 HABKOJIO OCI

x(1)= 5cos’ t,

Oy acmpoiou :
{ y(t) =5sin’ ¢

Po3zé'szanns. Actpoina (Bifg yar. astra — «3ipkay) 300pakeHa Ha puc. 13.

ITonnepennwo 3HaitgeMo x(f) =-3- 5cos’ ¢sint , y(t)=3- 5sin’zcost ,
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xz(t) + yz(t) = 225(cos4 ¢sin’ ¢ +sin®  cos? )= 225sin’ tcos’ ¢ (TyT BHIKOpHUCTaHa

TOTOKHICTH  sin’#+cos’¢=1). Toxi \/ 5c2(t) + jzz(t) =15 ‘sintcos t‘. OCKLIbKH

acTpoiza CUMETpUYHA BITHOCHO 000X KOOPJAMHATHUX OCEH, TO PO3IIISTHEMO JIUIIE 1T

. : n .
YTy, 10 HAJIC)KUTh NEPIIIA UBEPTI (0 <t< E) . Toni sint =0, cost =0, orxe,

‘sin tcos t‘ =sinzcosft.

i)

X0

Puc. 13

t2
3a dopmyioro Q) = ZnJ“x(t)‘\/ xz(t) + j}z (t) dt 3 ypaxyBaHHSIM CUMETPii MaEMO

L

T

YK

COS5 t =

cos?-sint df =—

c'—.;g\;]

2
L= 2-2nIScos3 t-15sinzcost dt =300n
0

=—60m(0—1) = 607 (00°).

3aysasicenns. Buaciinok cumerpii O, =0, .
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IHANBIAYAJIbHI 3ABJIAHHASA

3aBaanng 1.

3anani matpunii A, B ta C.
1) 3HaliTH:
a) A+CT;
0) det A, po3kiaBIIy HOTO 3a €JIEMEHTaMH TPETHOT'O CTOBIIIIA.

2) po3B's3aTh 3a hopmynamu Kpamepa cuctemy JiHIHHUX alreOpaluHuX piBHIHHb

X1
AX =B, ne X=|x,]|.
X3
1 1 -2 -4 2 -1 -4
1. A=(1 2 3 |, B=| 5 |, C= 3 -1
4 5 -2 -5 -3 2
1 2 5 3 2 -2 -3
2.A=(1 1 2 |, B=| 0 |, c=|2 -1 -1
3 -1 -3 -9 1 1 -3
1 1 3 - 3 3 2
3.A=(2 -3 -1], B=|-1]|, cC=(2 0 1
3 2 2 - 4 3 4
2 1 -1 0 2 4 1
4. A=13 -2 1 |, B=| 6 |, cC=|12 -1 -2
1 3 -2 —4 5 -4 1
1 4 -3 6 4 2 -3
5.4=|1 -3 2|, B=|-3]|, c=|2 1 -=-2].
2 -5 -1 - 3 -4 5
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6. A=

7. A=|2

2 -3 -4 9
8. A=|12 2 -3/, B=| 8 |, cC=|8 2 -5].
-1 2 -5 -5 2
2 -1 -2 5 -5 4
9. A=(2 -1 3|, B=| 6 |, cC=(2 17 0
3 -3 -2 4 3 4 -1
1 2 1 6 4 0 3
10. A=|{2 -3 -1}, B=|-5], C= 4
1 1 2 5 -3 1
3aBaanug 2.

3aiaHi KOOPAMHATH BEpUIMH TPUKYTHOI mipamingu ABCD .

3HalTH:

- - -
1) koopaunatu BekTopiB AB, AC1 AD Ta ix Moaymi;

- -

%
2) koopaunatu Bektopa 2 AC+3 AD— AB;
3) nosxuny menianu DM rpani DBC';

- -
4) npoekuito Bektopa AD Ha BexkTop AB;

— /= — —

|

- o
w N
- -
(&)
.
™
]
—
L =
a
]
—
(&)
W N K
I
= A

5) Benmuuuny £ A rpani ABC B paaianax 3 Toudictio a0 0,01 ;

6) oy rpani ABC ;
7) 06’ em niipamigu ABCD .

_4) -



-

. A(2;-351), B(6;1;-1), C(4;8;-9), D(2;-152).
A(-5325-3), B(—4:;4;-5), C(6;12;-1), D(3;10;:1).
A(-1;-4;-1), B(0;-2;-3), C(10;631), D(7:;4;3).
A(0;-251), B(1;0;-1), C(11;8;:3), D(8;6;5).
A(-2;-1;8), B(—4;0;6), C(0;10;-2), D(2;7;0).
A(-2;150), B(—15;3;-2), C(9;11;2), D(6:;9;4).
A(3-3:3), B(5;-5;7), C(3;-13;14), D(1;-2;5).

. A353:4), B(7;1;8), C(5:-7515), D(3:;4;6).

I A R I N

A(25-5;1), B(6;—7;5), C(4;—15;12), D(2;-4;3).
10. A(4;0;—4), B(8;-2;0), C(6;-10;7), D(4;1;-2).

3aBaanng 3.

3aiaHi KOOpAUHATH BeplIUH TpUKyTHUKA ABC . 3HaiiTu:

1) noBxuny ctoponu AB ;

2) KoopuHAaTH TOYku M , Ka AUTUTH CTOpOHY AB y BinHolIeHH] 4:1;

3) 3aranpHi piBHSHHS npsiMux AB1 AC , HopMabHI BEKTOPU Ta KyTOB1 KOe(illIEHTH
UX MPSMHUX;

4) piBHsAHHS npAMoi AB y Bigpi3Kkax;

5) HampsIMHUN BEKTOp Ta KaHOHIYHE PIBHAHHS mpsiMoi AE, sika MICTUTh MeJiaHy
TpukyTHUkKa ABC ;

6) BHYTpIllIHI KYT A B pajiaHax 3 TouHictio a0 0,01;

7) 3aranbHe piBHSAHHA BUcOoTH CD Ta ii TOBXKUHY;

8) pIBHSHHS MPSAMOI, 110 MPOXOAUTH Uepe3 TouKy B mapanensHo npsmin AC .

1. A(10;-2), B(-2;7), C(8;12). 2. A(11;-5), B(-1;4), C(15;17).
3. A(14;-4), B(2;5), C(18;18). 4. A(13;-9), B(1;0), C(17;13).
5. A(3;-3), B(-9;6), C(7;19). 6. A(12;-7), B(0;2), C(16;15).
7. A(0;-10), B(-12;-1), C(4;12). 8. A(4;—12), B(-8;-3), C(8;10).
9. A(7;0), B(-5;9), C(5;14). 10. A(12;-6), B(0;3), C(10;8).
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3aBaanng 4.

1. Cknactu piBHHHHH KOJIa, HCHTP JAKOTO 3HAXOAHUTHLCA Y TOIII_Ii MEPCTUHY 3 BICCIO

o

Oynpsmoi 2x—4y+8=0, a paniyc JOpIBHIOE BIICTaHI MK JHUPEKTPUCAMHU

eninca 4x% +9 y2 =36. [loOynyBaTu.

Hanucatu kaHOHIYHE pIBHSAHHA TinepOoiH, IO MPOXOAUTH dYepe3 TOUKY
o . X
M (12;3\/5 ), SKIIO BIAOMI1 PIBHSHHS aCUMNTOT Tinepoonu y = iE. [ToOynyBaTu

rinepooiy.

Hanucatu kaHOHIYHE pIBHAHHS €JIIICa, 110 TNPOXOAUTH YEpe3 TOUKY

V21

) 3 .
M| - 2;T , IKIIO €KCLIEHTPUCUTET €JIlca € = Z [To6ynyBatu emirc.

. Cxitactu piBHSIHHS KOJIa, LIGHTP SIKOTO CIIBIAAA€ C MPaBOIO BEPIIMHOIO Tinepoosu

4x* -9 y2 =36 , a paziyc 1opiBHIOE BijcTaHl MiX pokycamu. [loOyayBaTH.

. Cximactu piBHSHHS Mapabonu Ta il JUPEKTPHUCH, SKIIO BIAOMO, IO Mapabosa

CUMCTPpHUYHA BiI[HOCHO oci Oy Ta IPOXOAUTH YCPC3 TOYKHU IICPCTUHY KOJIa

x%+ y2 +4y =0 3 npsamor x+ y=0. [lodynyBaru.

. Cxnactu piBHsSHHS TinepOonu, pokycu gxoi jexaTh Ha oci Oy, CUMETPUYHO

BiJIHOCHO IMOYaTKy KOOpAHWHAT, AKIIO piBHfIHHSI ACUMIITOT Yy = izx, a BiI[CTaHB

: . 36
MDK JUPEKTPUCAMH JOPIBHIOE re [ToGynyBaTH.

. CKxiacTu KaHOHIYHE PIBHSHHSA €IIiIca, 10 IPOXOAUTH Yepe3 Touku M, (2\/2;\/2)

Ta M 2(2; ~ 3). [ToOynyBatu eninc, 3HAUTH HOTro €KCUEHTPUCHUTET Ta PIBHSIHHS

TUPEKTPHUC.

. 3HATU KaHOHIYHE PIBHSAHHSA TiepOoJv, SKIIO BiIOMO, IO BOHA IPOXOJIUTh Yepes

1Bl Touku M (3\/5 ; J2 ) Ta M, (— 343 ; 22 ) [ToOynyBaTu rinep0Oony, 3HAWTH i

CKCOCHTPUCUTCT Ta piBHHHHH AUPCKTPHUC.

. CxacTu piBHSIHHS Mapadoiu, CUMETPUYHOI BIIHOCHO ocl Ox, SKIIO BIOMO, IO

dbokyc mapabonu crmiBmagae 3 npaBuM (OKYcOM elirnca 16x> +20y2 =320, a

IUpPEKTpUca MPOXOAUTH uepes JiBuid pokyc eminca. [loOynysartu.
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10. 3anucaty KaHOHIYHE PIBHAHHS TinepOoIH, JIMCHA BiCh SKOi JOPIBHIOE BENMHUKIH 0OCi

: 4
eninca 4x? + 25 y2 =100, a eKCUEHTPUCUTET & = % [To6ymyBatu.

. 3xt+d4x-7
. a) lim — 3
x—o x" —=2x" +1
&2 qLS
. a) lim4 Sx” = 3x7

b
x>o x° +6x+8

2x2+7x+3

. a) lim
x>0 5x? —3x+4

5x3—7x2+3_
3

. a) lim
x>0 242X —X

—4x? +8x* +3

. a) lim

X—>00

2x* +1

4x4+2x2—8
. a) lim
x>0 8x3 —d4x+5

X - 2x2+5x4
. a) lim

x>0 24+ 3x% + x*

4
. a) lim 3x" +5x

x502x? —3x -7

k

3-5x
0) lim( )
x—wo\ X +

6) 1im(’“r

X—>00

k

N i

N—
w
k
.h

x+5
6) lim| >X~1) .
x—>o\ 3x+5

_45 -

3aBaannsd 5. 3HaliTu rpaHulll QYHKIIH, HE KOPUCTYIOYUCH paBuiioM JlomiTans.

. 1—-cos8x
B) lim —
x—0 3x

sin3x —sinx

B) lim
x—0 S5x

cos? x —cos?2x

B) lim 5
x>0 X
. tox—sinx
B) lim g—3
x>0 3x
. 1-sinx
B) lim ———.
x> T —2Xx
. sin 3x —sin? x
B) lim 5
x>0 X
. sin7x+sin3x
B) lim - .
x—0 SIn x
. cos2x—cosdx
B) lim 5
x>0 3x



4 2 4x-5
9. a) lim 3x4 6x +2; 0) lim(zx 5) ; B) limlc.ﬂ.
x> x' 4+4x-3 X—>o x—=>0 XxSsInx

2 2x-3 _ 3
10. 2) lim 7x +5x+9; 6) lim Tx+4 : 5) lim cos4x —cos 4x-
x>0 1+d4x — x3 x—-o\ Tx+1 x—0 x?2
3aBaanHs 6. 3HaiiTy noxinHi y' naHuX QyHKIIIHA.
1. a) y=arctg2(5x)-ln(x—4); 0) y=(lgx)l“x;
=2t+3 t
B) y> =8x +sin y; r) {x ( 2%8 :
y=3t
2.a)y=3(x-2)%+ 3 3 R 6)y = (sin x)**";
Tx° —x"—4
one3
B) y° +xp’=1-x; r) r=00s t.
y=Incost
VA + x?)?
3. a)y=(—'§); 6)y=x2x,5x;
3x
_ /3
B) x> + xp? =sin(x + y); r) x=vt +1.
y=Int
. 3 !
sin” 5x x
4. a) y=———; 6) y=lsinvVx) :
)Y In(2x - 3) )Y ( )e
) xsi N X =arcsint
B) xsiny=x+y; r :
d d y=ln(1—t2)

5. a) y——Ctg\/; :

" orrs) 6) y=(x8+1)‘gx;
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10. a) y=

B) x— y=sin(x+ y?);

3
to°2x
a) y= 82X
lg(5x +1)

B) 3x° +2y3 +xy=1;

1+x2
ca) y=3 ;
¥ 1-x?

B)eX+e 7 +e*V =3;

lg(7x-3
3tg”4x

B) (x+y)3 +xy=1;

. a) y=In?arcsiny1 - e**;

B) X+ cos y=sin(x+ y);

tg45x _
lg(x2 +x+5) ’

B) x+e* 7 +xy=1;

0) y= (sin x)sx/2 :

x=Insinz —t¢
r .
y=Incost +1¢

6) y

= (arcsin x)° ;

b

xX=t+arcctgt
T) ( 23 )
y=In\l+¢

0) y
r){
0) y

|

0) y

_47 -

xsinx |

= (arctgx) ;

x=sint —tcost

y=cost+tsint

— (COS zx)iln cos2x

x=cos2 t

y=tg’t

COSX |

= (xarctgx) ;

b



3aBaanns 7. 3HaliTH TpaHulli 3a npasuiiom Jlomirans.

1. a) limw;
x—>o \x+3
x— —

2 a) lim &~ 1

sin\e™ —1)
2
x>0 cosx—1

1
4. a) lim E,

x—0 cigx

5. a) lim 3
x—>0 X
x2
-1
6. a) lim

x—>0C0S X — 1

7. a) lim ln(c0s2x);
x>0 ln(cos 4x)
-1
8. a) lim &
x—01gx — x’
i
9. a) lim -1
xX—>00 2arctgx -
Inx
10. a) lim —— 3=
X—®© 3/ X

3anannsa 8. 3HaiiTh 1HTEpBaIM MOHOTOHHOCTI (QYHKIII Ta ii eKCTpeMyMH (SKIIO

BOHU ICHYIOTb).

1. y=(2x+ 3)e_2(x+1).

xXcosx—sinx

b

6) lim lnxln(x 1) B)
x—>1+0

6) lim 3 1 B)
e\ 3x—1 In(3x))

0) lim B)
x—olsin3x 3x

0) llm( iz) B)
x—0\ xsin x

0) lim(nx X ) B)
X—>0

5) hm[ r 7 ) B)
x>\ ctgx  2¢08Xx
. (7

6) lim xs1n(—); B)
X—>0 6x

6) lim (xlnx) B)
x>0+

6) hm(i—i)- B)
x>\ Inx Inx

0) lim (ex +e "t - 2)-ctg3x; B)

x—0

2. y=(x2—1 x+1.

- 48 -

lim (1 sin Zx)“gx
x—>0

sin x

llm (ctgx)

lim (cos x)crg X
x—0

4 X
lim(cos—) }
X—>00 X

lim ¥/cos/x .

x—0

lim (1 x) cos* .

x—1

1
lim (ln x) x

XxX—>+00

lim (tgx)\/; .
x—0

lim (ln ctgx)tgx .
x—>0

lim (1 x)ln x

x—1

3. y= ln(x2 —4x + 8).



2 1 -5
4, y= x-2|- : 5 y=x—-13x?. 6. y=xe 2.

X
3x +2 x* 8 x? 5 _
7 8. y="—4+—. 9, y= 10. y=x“e *.
Y x2 Y 2 x2 Y xX+2 Y

3aBaanus 9. 3HaWTH 1HTETrpaIn.

3+ 51
1. a) J‘cos( * nx)dx; 0) I(3—x)52xdx;
X
B)J‘ o +2)ax r) [ sin® 4xdx.
—4x? +3x’ .
2. a) I tg x+5 0) .xzarctgxdx;
sin? x .
x —1 * 5 . 2
B)I ; r) | cos” xsin” xdx.
x3-5xr+8x—-4 .
3. a) Ix231+x3dx; 0) Ixzsinxdx;
B)J‘Zx -Xx- 1 dx: r)J‘smx
x? - x? - 6x cos
4. )j 0) Ix2c0s3xdx;
—lnx
B)I x” _6 r) Ictg43xdx.
x* + 6x? +8
x + arccos’ 3x xs1nx
5, a)I dx 6)I
\/1—9x2 cos’
B)I 55 r) Icosz 3xsin? 3xdx.
—5x° + 6x72
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6. I arcsme dx ; 0) .xarcthxdx;
N *
2 .
B)I X" +2x-6 dx ; r) tg34xdx.
—7x* +10x .
7. a) J'arcsm 3x 5) .x3 e_xzdx'
\/1 9x ’ ’
B)J‘ (x* +1)ax r) [ sin9xsin3xdx.
— 8x? +16 .
arcsm2x
8. a) I 0) len(1+x)dx;
\/1 4x?
1
B)I x al ; r) Icoss xsin? xdx .
Xrxtox-1
9. a) Icosz xsin2xdx ; 0) Ixe_zxdx;
-1
B) J‘M T) Icos" xdx .
x” +4x
cos x
10. )J‘ 6)I(Zx—3)3_xdx;
Vsin? x
2x -1
B)j (3x )de ; r) Icoszxsin7xdx.
4x° +4x" + x

3apaanns 10. OGuucaIuTH IHTETpaNIH.

Je
1. a) j(4x3 —5x+3)dx; 0) Ilnz xdx.
-2
3 1
2. a) I(2x3 -3x+ l)dx; 0) jxe_xdx.
1 0
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10. a) J].(Sx3 ~3Jx + l)dx;
0

3apaanns 11. OGuucauTH HEBJIACH] 1HTErpak a00 JOBECTHU iX PO3O1KHICTB.

+ 00 dx 0
1. a) !m 6):[1
2. a) T%dx; 6)I

0) jxln(x ~1)dx.
2

A
0) I arcsin2xdx .
0

V4

0) Ixz cos xdx .
0

7

xdx
6) J' iy
COS X

0

%

0) jxcos 2xdx.
0

3

e
0) Ixz Inxdx.
e
( x
0) jxarctg;dx.
0

5

X’ dx
x3

=51 -



dx dx
3. 0) | 6)j :
x“+2x+5 2(x—3)
+20e_\/;
4. a) | ——dx; 6)jlnxdx
. Jx
T ax 3xdx
5. a) )j as
0 (2x+3) 2
+ o0 dx %
6. a) I 3 0) Ictgxdx
Sy X"+4x+35 0
+ o0 :{/; 1
7. a) [ c—dx; 6) | >
13xz : 1— 2
+ o0 2
8. a) J'sinaxdx, 6)j dx
0 0 X —4x+4
+ o0 e
9. a) [ X4 o) [
3 1+x L XIn™ x

2 arccosidx
10. a) J' > 6) j 2

x? +2x+2 V44— x?

3aBaanns 12. 3naiitu muomy ¢irypu, oOMeKeHO1 JTIHISIMU.

1. p=~/3+2cosg. 2. y=4+6x—-x2, y=4—x.

3. y=x2—8x+10, y=x+2. 4. p=3(1+sing).

5. y=(x-2), y=4x-8. 6. p =5sindg.

7.y=3\/;, y+3x=6, y=0. 8.y=x3, y=0, x+y=2.

9. p=+/2 +2sing. 10. y2 —4y—2x+6=0, y? —4y+x-3=0.
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3asaanus 13.

-

e . [ 1
. 3HaWTHU NOBXXUHY AYyTU JiHII y =2 + arcsiny/x +Vx — x2 (=<x<1).
yay y 4

2. 3HaliTH TOBXKUHY AYTH JIIHIT P = 2sin’ % (0 << 3717).

3. 3HaiiTH IOy MOBEPXHi, YTBOPEHOI MPU 00EpTaHHI HABKOJIO OCl OX JIyTH JiHI1
t o
X =e sint T
; (0t<—).
y=e' cost 2
4. 3naiitu o0’eM Tina, YTBOpPEHOro mpu oOepTaHHI HaBKoOiO oci Ox dirypu,

e . 2
oOMexeHo1 TiHisMu y=Xx", y=x+2, x=0.

x=t*+1
5. 3HailTi TOBXUHY TYTH JIHIT = L(tz _ 3) (0<t< \/5).
3

6. 3HaiiTH TUTOIY MOBEPXHI, YTBOPEHOI MpU O0OepTaHHI HABKOJIO OCi OX Ayru JiHil

y?+d4x=2Iny (1<y<2).

<

. 3HAlTH JOBXUHY AYTH JiHiI x =16sinz, y = 4/2sintcost (m<t<2mw).

8. 3HaliTu oy moBepXHi, YTBOPEHOI MpuU 0OepTaHHI HaBKOJIO oci Oy Ayru diHii
x=675, y=5d1-¢%) (0<r<1),

9. 3HailTu 00’eM TiLIa, YTBOpEeHOro mnpu oOepTaHHI HaBKoJo oci Oy ¢irypu,

0OME>KEeHOT JIiHIsIMU Xy =6, y=T—x.

10. 3HaiiTu AOBXUHY AYTH JIHII p = 5cos’ % (0<p<2rm).
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BUMOTHM 10 O®OPMJIEHHSA KOHTPOJILHOI POBOTH,
If MIOJTAHHS 1 IEPEBIPKA

Homep BapiaHTa KOHTPOJILHOI PO0OTH, 10 BHKOHYETbHCSl, IOBHHEH
cunisnagatu 3 [ABOMA ocranHiMu nudpamMm HoMepa 3ajiKOBOI 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 ILHX
HomepiB. [lepea po3B’A3koM KOXKHOI 3aja4l Tpeba MOBHICTIO BUnucaTu ii ymoBy. Ha
OOKJIaIUHKY 30IIMTa CIiJ HAKJIEiTH 3amOBHEHUN peecTpalliiiHuii OmaHk (BKa3zaTu
HOMEP KOHTPOJIbHOT pOOOTH, Ha3BY AUCHUIUIIHY, TPpyNy 1 GaKyIbTeT, MPI3BUILE, 1M's
Ta 10 OaThbKOBI, HOMEpP 3aJiKOBOI KHIKKH, JomaliiHio anpecy). Odopmiena
HAle)KHAM YHHOM pOOOTA peecTpyeThes y JAeKaHaTi. li HeoOXimHO MHoAaTH 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 BHKOHaHA poOOTa, 3 BIAMOBIJHUM HAJMUCOM Ha OOKIAAWHII. SIKIIO
poOoTa BUKOHaHa HE TOBHICTIO a00 HEBIPHO, TO BUKJIAJa4 BKa3ye HOMEPH BIICYTHIX
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, BBaXalOThCA
BUKOHAaHUMH HEBIpHO. CTYJI€HT MOBUHEH BUIPABUTH YCi TOMWIKU Y TOMY K 30IIHUTI
nicas peuensii BUkianaya y po3aui “Po0oTa Haa moMuiakaMu” 1 MOBEPHYTH pOOOTY Yy
HallKopoTIIMi TepMiH. BumpaBieHHs y THepeBipeHi poOOoTi MOBEpX MMO3HAYOK
BUKJIaJjladya He JAomnyckaiThcs. CTyIeHT Moke OyTH JONyIIEHUH N0 3aXHCTy
KOHTPOJBHOT POOOTH, TOPSJOK SKOTO BHU3HAYAETHCS BUKIIAJAayeM, TUIbKU IMiCIs
MOBTOPHO1 MEPEBIPKU BUIIPaBICHUX MOMMIIOK. Ha ek3aMeH (3alik) JOMyCKaroThCs
TUIBKU CTYCHTH 3 3aXHUIIEHOI0 pOOOTOIO.

Ckuaj BapiaHTIB KOHTPOJIBHOI po00TH

Homep |3aBn.[3aBa.(3aBa.(3asa.|3asa.|3aBa.|3aBa.|3aBa.|3asa. |3asa. (3asa. (3asa. |3aBa.
BapianTal 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
00 6 6 4 5 6 1 6 4 5 6 3 2 2
01 4 7 3 9 10 6 4 2 9 10 4 8 6
02 3 4 9 6 5 7 3 9 6 5 5 9 7
03 9 3 8 1 1 4 9 8 1 1 6 7 4
04 1 10 | 10 3 3 5 1 10 3 3 7 1 3
05 10 2 2 2 9 3 10 3 2 9 10 5 10
06 2 8 1 8 2 10 2 1 8 2 8 4 2
07 8 9 7 4 8 2 8 7 4 8 9 3 8
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