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MetoanuHi pekoMeHpanii 3 Kypcy «Buma marematuka» po3poOiieHO BiANOBIAHO IO
HABYAJIBHOTO TUIAHY, BOHU CKJIA/IAI0THCS 3 HABYAIBHOT TPOTpaMH KypCy, METOIMYHUX PEKOMEH A
3 TPOBEICHHS NPAKTUYHUX 3aHATHh 1 3aBJaHb U1 CaMOCTIHHOI poOOTH 3700yBadiB, CIUCKY
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OIIUC HABYAJIBHOI JJUCHHUIJITHA

XapakTepucTuka
HaiimMenyBanHs ["ay3pb 3HaHb, HAPSAM HiATOTOBKH, OCBITHBO- HaBYAJIBHOI AUCIUTUIIHU
MOKa3HUKIB KBaJTi(piKaLiiHUIA PiBEHD neHHa popma
HaBYAHHS
Iany3p — F «Indopmartiiini TexHOIOTIi» 000B’s13K0Ba
CrenianbHOCTI: PiK miAroToBKu:
F2 - Imxenepist mporpaMHOro 3a0e3neueHHs Lt
F3 - Komm'toTepHi Hayku
) p Y ) ) Cemectp
F5 - KibepOesneka Ta 3axuct inpopmartii
. . .
KinbKicTh F7 - Komn'rorepHa 1HxkeHepis
KpeauTiB — 12, ) .
lany3p — G «EnekTpoHika, aBTOMaTH3allisl Ta
sarajibHa €JIEKTPOHHI KOMYHIKAIIii»
KUIBKICTB CrerianbHICTD:
roauH — 360 G5 - EnexrtpoHika, eIeKTPOHHI KOMYHIKAITii, 1-i1 23t
npunago0yIyBaHHs Ta palloTeXHIKa
["amy3s — A «Ocgita / [legarorika»
CreriaabHICTD:
A4 - Cepenns ocsita (Imdpopmaruka Ta
IporpaMmyBaHHs])
Jlexuii
42 ron. ’ 42 ron.
[TpakTnyHi, ceMiHapChki
56 ron. ’ 56 rox.
JlaGopatopHi
Mogsa . . .
PiBeHb BUIOT OCBITH — - ’ -
HaBYaHHS — . o . —
. nepunii (0akamaBpChbKui) piBeHb CamocriitHa poboTa
yKpaiHChKa

Ta 1HIUBIyaTbHI
3aBIaHHA

82 rom. | 82 rom.

Bun xoHnTpoOnto:

CK3aMCH | CK3aMCH

MaremaTuyHi 3HaHHS Ta HABUYKU NOTP1OHI Maiike B ycix mpodecisix, HacaMIepe]], y THX, SKi

MOB’SI3aH1 3 TNPUPOJHUYMMH HayKaMH, TEXHIKOIO Ta EKOHOMIKOK. MareMaTuka € MOBOIO

MIPUPOIO3HABCTBA 1 TEXHIKH, 1 ToMy Ipodecis mporpamicta, notpedye cepio3HOT0 OBOJIOIHHSA

OaraTtbMa npodeciiHUMHM 3HaHHAMH, 0 0a3yroThcsi Ha MaremaTHill. ChOrojaHi O€3CyMHIBHO €

HEOOXITHICTh 3aCTOCYBaHHSI MaTEeMAaTHYHUX 3HAHb 1 MAaTEMAaTUYHOTO MUCIEHHS (axXiBII0 B TalTy3i

iH(pOpMaLlIHHUX TEXHOJIOTIH, TOMY B LI yac Ba)KJIMBa MaTeMaTW4yHa OCBiTa JUIs mpodeciiiHol

nistmpHOCTI. JI7ia 1ibOro HEOOXiJAHI 3HAHHS 3 BHUINOI MaTeMaTHKU. BupimeHHs 3HaYHOT KUTBKOCTI

MPAaKTUYHO BaXIWBUX TMpobrmeM y ramy3i IT OasyeTbcs Ha TOTrIMONEHUX Ta PO3MIUPEHUX

MaTEMATUYHHUX 3HAHHAX 3 BI/IHIOI MaTEMAaTUuKH.




MeTo10 BUIIIOI MATEeMAaTHKH, K HABYAJIbHOI IUCIUIUTIHY, € IKICHE 3aCBOEHHS BUBHAYEHHUX
KOMITETEHTHOCTEH B 00Cs131 00yMOBIEHOMY (haXOBHMH IMOTpeOaMHu, a TaK0X (POpMyBaHHS 3araibHUX
MaTeMaTUYHUX HABUYOK, HEOOXITHUX ISl BUPILICHHS] HECTAaHAAPTHUX 3a]1a4.

IlepenymoBu 1jisi BHMBYEHHSI JQUCHUILIIHU. J[aHWH Kypc € CBOEPIHUM BCTYIOM JO
BUBUEHHS ()aXOBUX [UCIUIUIIH, HE BHMAra€ [0JIaTKOBUX IOTJMOJIEHUX 3HAHb 3 MaTeMaTHKU
(mocTaTHIM € 3HaHHS 31 MIKUIBHUX KYPCiB alreOpu Ta reoMeTpii).

OYIKYBAHI KOMIIETEHTHOCTI, SAKI IINTAHYETBCA CPOPMYBATHU
TA JOCAT'HEHHSA TIPOI'PAMHUX PE3YJIBTATIB

3anuiaHoBaHi pe3yJbTATH HABYAHHSA 32 HABYAJIBLHOIO AU CHUILIIHOKO

3HauHA:

— ysBHI Ta KOMIUIEKCHI YHCTIa, i HaJl HAIMU;

— BU3HAYEHHS MATPUIli, MIHOPY, alreOpaidyHOro JOMOBHEHHS, BU3HAUHUKA,

— orepatii Ha/Jl BEKTOpaMu; T00yTKH BEKTOPIB;

— PIBHSIHHS TUIOIIMHU Ta MPSAMOT;

— xpuBi Ta noBepxHi Il mopsaxy;

— npaBuia AudepeHIitoBaHHs Ta MOXiIHI OCHOBHUX €JIEeMEHTapHUX (DYHKI[IH; 3aCTOCYBaHHS

MOXigHOT Ta AudepeHIiany;

— OCHOBHI BU3HAYE€HHS Ta TEOPEMH U (EpEHIIaIbHOTO YnCIIeHHs (QyHKIIIT 0Hiel Ta 6araThox
3MIHHHX;

— TabIUIIS TOX1JHUX Ta TaONUILIS IHTETPaiB eleMEeHTapHUX (YHKITIH;

— METOJM IHTEerpyBaHHs; BU3HAUEHHS BUZHAYEHOI'0 IHTErpally, Horo BIacTUBOCTI, (pi3ndHE Ta
reoMeTpHYHE 3aCTOCYBAHHS; HEBJIACH] IHTETPAJIM Ta IX BIACTHUBOCTI;

— 4KCIIoBI Ta QyHKIIOHANBHI a1y, psan Dyp’e, interpan Oyp’e;

— TUIM Ju(epeHIiaIbHUX PIBHAHD Ta METOAM 1X pO3B’A3yBaHHS;

— (ynkuii kommnekcHoi 3minHoi (PK3), mudepenmianshe Ta iHTerpanbHe unciaeHHs OK3;
numiku K3 Ta ix 3acTocyBaHHS.

Yminna:

— 004MCITIOBAaTH BUBHAYHUKH;

— PO3B’sI3yBaTH CUCTEMHU JIIHIMHUX ajreOpaidHUX pIBHSHb;

— BUKOHYBATH OINepallii HaJ BEKTOpaMHu;

— BUKOPHUCTOBYBATH PiBHSIHHSI IUIOIIMHY Ta MIPSIMOI, KPHBHX Ta MTOBEPXOHB JPYTOTO MOPSIKY;
— BUKOHYBATH [Ii1 HaJl KOMIUIEKCHUMH YUCIIaMHU;

— 00uMCcIIIOBaTH TTOX1HI (PYyHKITIH o/1HI€T Ta 6araTbOX 3MIHHUX;
— JOCIIJPKYBaTH (DYHKIIT O/IHI€T 3MIHHOT;

— 3HAXOJKEHHS YaCTUHHHUX MOXITHUX (YHKIIN IBOX 3MIHHUX;
— BMITH 3HaXOJIMTH HEBU3HAUEHI 1IHTErpalH;

— o0YMCITIOBaTH BU3HAYEHI IHTErpaIM Ta IHTErpaii 1Mo 00JIacTi;

— BU3HAuYaTH TUI JUEpeHLIHHNUX PIBHSIHD Ta PO3B’A3yBaTH iX;
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— po3kiiazaty (GyHKIIIT y cTeneHeBHi psan ta y psag Oyp'e;

— 3HAXOJUTH AIMCHY Ta YSBHY YacTUHY (DYHKI[I1 KOMIIJIEKCHOT 3MIHHOT;

— nepeipsatu ymoBH Korui-Pimany;

— 3aCTOCOBYBAaTHU 1HTerpajibHy dopmyny Ko st o0uncieHHs KpUBOJIIHIMHOTO IHTerpasia
aHATITHYHOI (PYHKIIT KOMIUIEKCHOI 3MiHHOT;

— po3kJaaaTé QyHKIIIT KOMIUIEKCHOT 3MiHHOI B psf Jlopana;

— 00YMCITIOBATH 1HTErPaK BiJl QYHKIIT KOMIIJIEKCHOT 3MIHHOT 3 BUKOPHUCTAHHSM JIMIIKIB,;

— OpiEHTYBAaTUCS B HAYKOBO-TEXHIYHIH JiTEpaTypi i CaMOCTIIIHO OCBOIOBATH HOBI METOJH 3
BUIIOT MATEMATHKH.

Hasuuku:

— YNOPSAIKOBYBAaTH HAaOyTi 3HAHHA y BUTJISAI BUKOHAHHS 1HAMBITyaJbHUX 3aBAAHb;

— BUKOPHCTOBYBATM CYYaCHMH MAaTeMaTHYHUIl amapar HENEepepBHOIO Ta IMCKPETHOTO
aHayi3y, JiHIHHOI anredpu, aHATITHYHOI reoMeTpii B podeciitHii AiTIBbHOCTI 171 pO3B’I3aHHS 33124
TEOPETUYHOTO Ta MPUKIIAJTHOTO XapaKTepy B MPOIIEC] iHKEeHEePil mporpaMHOro 3a0e3neueHHS;

— BUKOPUCTOBYBATH METOAM YHCEIBHOTO IU(EPEHIIIOBaHHS Ta IHTErpyBaHHS (YHKIIIMH,
PO3B’sI3aHHA 3BUYANHHMX JH(epeHIialbHUX Ta IHTETPaIbHUX PiBHSAHB, OCOOJMBOCTEH UYMCEIBHUX
METOJIiB Ta MOXJIMBOCTEH iX amanTamii 10 3aaad NporpaMyBaHHsS, MaTH HaBHYKU IPOTPAMHOI
peanizaiiii YuceTbHUX METOIIB.

IMPOTPAMA HABYAJIBHOI JUCIHUAILITHA

Komnuiekcni yuesa. Yspai uncina. KommuiekcHi yncna B anredpaidniid, TPUTOHOMETPUYHIN

Ta OKa3HUKOBIN (opmi. Jl1i HaJT KOMIUIEKCHUMHU YHCIIaMHU.

Jlinilina anreOpa. BusHaueHHs MaTpulli, BU3HAaYHMKA. BHU3HAYHMKM Ta iX BIIACTHUBOCTI.
Crniocobu oGuMciIIOBaHHS BU3HaYHMKIB. MaTpuili, BUau Marpuib. O0epHeHa MaTpulls Ta crnocodu ii
3HaXO/KeHHs. BuKoOHaHHS 1ifl Hax MaTpuusAMHU, OOUYMCICHHS BH3HAYHUKIB JPYroro, TpEThOro Ta
BUIIMX NOPAAKIB. MeToau po3B’si3aHHS CUCTEM n-TIHIMHUX alreOpaiyHuX piBHSAHbB 3 7-HEBIJOMUMH.
Cuctemu JniHIHHUX anreOpaiyHuX piBHSAHB. PO3B’sA3yBaHHs cUCTeM JiHINHUX anreOpaidHUX piBHAHb
3a mpaBuwioM Kpamepa, MaTpuuHIM MeTOJI0M, MeTos1oM ["ayca.

AHaniTuyHa reomertpis. BexTtopu, omepauii Hajg BekTopamu. JlekapTroBa HpSMOKYTHA
cucreMa KoopauHat. [IoHATTSA mpo MOJSpHY CUCTEMY KOOPAMHAT; PIBHSHHS NPsAMOi HA IJIOUIMHI,
PIBHSHHS IUIOIIMHU Ta MPSAMOi y NPOCTOPI; KAHOHIYHI PIBHSAHHS KPUBUX Ta MOBEPXOHb JAPYrOro
MOPSIKY.

Beryn 10 MaTeMaTHYHOro aHauisy. [lociiJoBHOCTI, OCHOBHI MOHATTA. HeckiHueHHO Maii
Ta HECKIHYEHHO BEJIMKI MOCIIJIOBHOCTI, iX BIACTHBOCTI. 301’KHI MOCIIJIOBHOCTI Ta iX BIACTHUBOCTI.
3HaxO/DKEHHS TpaHUllb mHociioBHOcTe. DyHkIii, ocHOBHI mNOHATTA. HeckiHueHHO Mami Ta
HecKiH4eHHO Benuki ¢yHkuii. ['panuns ¢pynkuii. HeBuzHaueHocTi Ta MeTou iX po3kputts. Ilepia
Ta Japyra yyjoBi rpanuui. HenepepBHicTh (yHkIii. OCHOBHI TeopeMu Mpo HemepepBHi (YyHKII.
Touxu po3puBy (yHKIIIH Ta X KIacupikaiis.

Judepenuianbne ynciaeHus: pyHkuii oxniei 3minnoi. [loxinna ¢pynkuii, ii reomeTpuyHnit
ta Gi3uunnit  3Mmict. [udepenuiiioBanicts  ¢ynkuii. HeoOximna Ta gocTaTHs yMoBa



mudepentiioBanocti ¢yHkmii. [ToxigHi ocHOBHHX eneMeHTapHUX (yHKIi. [ToxigHl ckimageHoi Ta
obepuenoi pyHnkiii. Jlorapupmiune nudepenmiroBanss. [loxinHa mapameTpudHo 3a1aHOT PYHKITIT.
Hudepennian dynkmii. [Toxigai Ta qudepeniiany Bumux nopsaki. Teopemu Posurst, Jlarpanxa,
Komri, Jlonurans. MoHotoHHicTh pyHKIIH. ExcTpemym ¢yHKIii. OMyKI1icTh Ta THYYKICTh (DYHKIIIH,
Touku TmiepeTuny. JlocmimkenHs (yHKIIH Ha ONyKIICTh Ta YTHYTICTh, 3HAXOKEHHS TOYOK
exctpemymy. [ocmimkenHs QyHKIiKA Ta moOyayBaHHs rpadika.

@DyHkuii Aekiabkox 3MiHHUX. DOyHKIIT ACKITBKOX 3MiHHUX. ['paHHI Ta HENEPEpPBHICTh
GbyHKIiH Aekiapkox 3MiHHUX. JludepeHuiroBanHs ¢yHKIIT AEKUIBKOX 3MiHHHX. JloCIHimKeHHS
(dbyHKIIIT 32 J0TOMOTOI0 TH(epeHIIIAIbHOTO YUCICHHS (QYHKIIIT TeK1ITbKOX 3MIHHUX.

HeBu3snauyenuii interpaJ. [lepsicHa Ta ii OCHOBHa BJIacTUBICTh. HeBU3HAUCHMIA IHTETpaII Ta
ioro BiactuBocTi. TaOauIsl OCHOBHUX iHTerpaiiB. be3mocepeaHe iHTerpyBaHHs. MeTon 3aMiHH
3MIHHOI 1HTETpYBAaHHS y HEBU3HAYEHOMY IHTErpaji. [HTerpyBaHHs 4acTMHAMU y HEBU3HAYECHOMY
iHTerpaii. [HTerpyBaHHs pamioHAILHUX APOOiIB, TPUTOHOMETPUYHHMX BHPA3iB Ta ipparlioHATbHUX
BHpAa3iB.

Busnauenuii interpan. Bu3HaueHu#l iHTerpan sK TpaHULS IHTETPAIbHOI CYMHU.
HaiinpocTimni B1acTUBOCTI BU3HAYEHOTO iHTErpana. TeopemMu mpo OLiHKY BU3HAUYEHOTO iHTerpaa.
Busnauenuii iHnTerpain 3i 3MiHHOIO BepxHbOIO rpanuiero. ®opmyna Heiorona-Jleiibnima. 3amina
3MIHHOI 1HTETpYBAaHHS y BH3HAUEHOMY iHTerpaii. [HTerpyBaHHS YacTMHaMU Yy BHU3HAUYECHOMY
iHTerpani. HeBnacHi iHTerpaau mepuioro ta APYyroro poiy, iXHi BIacTUBOCTI. ['0l0OBHI 3HAYEHHS
HEBJIACHMX 1HTErpaliiB. 3aCTOCYBaHHS BU3HAUYEHOTO 1HTerpasa J0 OOYHMCIIOBAHHS IO TUIOCKOT
Gbirypu, TpaHulld KO 33/1aHa: y JEKapTOBUX KOOpJAMHATAX, y apaMeTpuuHiid Gpopmi, y momasipHUX
KOOpJUHATaX. 3aCTOCYBaHHS BHU3HAYEHOIO iHTErpajia 10 OOYMCICHHS JOBXUHHU AYTH, PIBHSHHS
AKOi 3a/laHe y JeKapTOBUX KOOPAMHATAX; y MapaMeTpuyHiil ¢opMi; y MONSIPHUX KOOPIUWHATAX.
3acTocyBaHHs BU3HAUEHOTO 1HTETpalia A0 3HaXO/HKEHHS 00’ €MIB TiJl.

InTerpan mo obaacti. [aTerpan mo obGnacti Ta Horo BiacTUBOCTI. OKpeMi BHIAIKU
iHTerpaia no obxacti. [ToaBiiiHMI 1HTErpan Ta ioro o6uucieHHs. 3aMiHa 3MIHHUX IHTETPyBaHHS y
nojBiiHOMY iHTerpani. [loTpiiiHuii iHTerpan Ta Horo oGuMciIeHHs. 3aMiHa 3MIHHUX 1HTEIpyBaHHS
y MOTpiliHOMY IHTETrpaJi.

Psigu. Yncnosi psau. 301KHICTh YUCIOBOTO psiAy. BiacTuBOCTI 301KHUX YMCIOBUX PAIIB.
HeoOxigHi 03HakM 301KHOCTI 4MCIOBUX psAAiB. JlocTtaTHi O3HaKM 301KHOCTI YMCIOBUX PSAIB 3
JOJATHUMU YJ€HaMHU. 3HAKO3MIHHI Ta 3HAKOMOYEPEeXHi psAaM, iX nociikeHHd. CTeneHesi psau.
Teopema AGens. Psau Teitnopa ta Maknopena. Paau @yp’e y aiiicHiit ¢popmi Ta IXHI BIaCTUBOCTI,
CIEKTpaJIbH1 XapakTepucTuku psafaiB yp’e y nikicHii popmi.

HMudepenuianbni  piBHsAHHA.  JudepeHmiasbHi  PIBHAHHSA:  OCHOBHI  ITOHATTS.
JudepenuianbHi  piBHSAHHSA TEPIIOTO TOPSAKY 3 BIJIOKPEMJIEHUMH Ta BiJOKPEMIIIOBAHUMHU
3MIHHUMH, OJHOPiAHI IudepeHlianbHl piBHAHHA, JIHIAHI JudepeHiaabHl pIBHAHHSA MEpIIOoro
NOpSAAKY Ta METOIU iX po3B’si3aHHs. PiBHsHHS bepuymm. JudepeHuianbHi piBHSHHS APYroro
NOPSAKY, K1 JOMYCKAlOTh 3MEHIIEHHS Nopsaky. JudepeHiianbHi piBHIHHS BHUILUX TMOPSIKIB.
JliHiifHI OJHOPiTHI Ta HEOJHOPiAHI AUdEepeHIiaabHl PIBHAHHA 31 CTATUMH KOe]illieHTaMH.
Cuctemu audepeHuianbHUX PiBHSIHb.

Teopist ¢pyHkuiii koMmjaekcHoi 3MiHHOI. DYHKINS KOMIUIEKCHOI 3MIHHOI; TpaHHI 1
HemnepepBHICTh, (YHKIT KOMIUIEKCHOI 3MiHHOI; ymoBu Kormi-Pimana; nudepenmianpae Ta
1HTerpajIbHe YUCICHHs (QYHKILT KOMIUIEKCHOI 3MIHHOI. Psiin B KoMIUIekcHii obnacti; psau Teitnopa
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ta Jlopana. Jlumku ¢yHKIT KOMIUIEKCHOT 3MIHHOT Ta 1X 3acTocyBaHHs. Psan Oyp’e y KOMIUICKCHIN
dbopmi Ta TXHI BIACTUBOCTI, CHEKTPaIbHI XapaKTEPUCTUKU DPsiaiB Dyp’e y KOMIUIEKCHIN ¢opmi.
IaTerpan @yp’e y nilcHIN Ta KOMIUIEKCHINA GopMi, HOTO CIIeKTpaibHI XapakTepucTuku. [Ipsme ta
obepHene nepetBopeHHst Dyp’e.

CTPYKTYPA HABUYAJIbHOI JTUCHUILIITHUA

KinbkicTh rogun

neHHa ¢popma

Ha3Bu 3micToBHX MOaYJIiB i Tem y TOMY 4HcJIi
yCbOro cam.
Jekuil |mpak.
poo.
Tema 1. KomniekcHi ynciia
Jlexuis 1. KoMruiekcHi uncia B anreopaiuHii, 10 ) 4 4

TPUTOHOMETPHUY-HIN Ta MOKa3HUKOBIH (opmi. [lii Haxg
KOMIUIEKCHUMH YU CIIaMH.

Tema 2. Jliniiina anreopa
Jlexuis 1. Busnaunuku ta ix BiactuBocti. Criocoou 00YHCIIo-
BaHHS BU3HAYHHKIB.
Jlexmis 2. Martpuni, Buan matpuinb. OOepHEHa MaTpuls Ta 24 6 6 12
crocoOu ii 3HaXOJKCHHS.
Jlekuist 3. Cucremu IiHIHHHX anreOpaiYHUX pIiBHSAHb Ta
METOJIH X PO3B’A3yBaHHS.

Tema 3. BekTopHa anreopa
Jlexuist 1. Bekropu, ocHOBHI moHATTA. JIiHilHA 3a1€XKHICTH
BEKTOPIB. /lekapToBa MpsIMOKYTHa CUCTEMA KOOPIUHAT. 16 4 4 8
Jlexuiss 2. CxanspHUH, BEKTOPHMM Ta MilmlaHuid OOOYTKU
BEKTOpIB Ta iX BIACTUBOCTI.

Tema 4. AHaJiTHYHA reoMeTpist
Jlexist 1. PiBHsiHHSA TuiomuHU. PiBHSHHS npsiMOi Ha TIIOMIMHI
Ta y IpOCTOpi.
Jlexuis 2. KpuBi Ta moBepXHi APYroro NOPsKy.

16 4 4 8

Tema 5. Beryn 10 MaTeMaTHYHOIO aHAJI3Y
Jlexmis 1. IlocmipoBHOCTI, OCHOBHI IOHATTI. HeckiHueHHO
MaJli Ta HECKIHYEHHO BEJIUKI IMOCIIJOBHOCTI, iX BIIACTHBOCTI.
Jlekmigs 2. 30DKHI TOCHTIZOBHOCTI Ta iX BIIACTHBOCTI.
HeBu3HaueHOCTI Ta METOIH 1X PO3KPHTTS. 36 g g 20
Jlexmis 3. @ynHKii, OCHOBHI MOHATTA. HeckiHueHHO Maii Ta
HECKiHUYeHHO Benuki QpyHkuii. ['panung ¢pynkuii. BaactuBocrti
TPaHUIIb.
Jlexuis 4. HenepepBHicth QyHKIIH. Touku po3puBy pyHKIIIi.
OcHOBHI TeopeMH PO HenepepBH1 QYHKIII.

Tema 6. [AudepenHuianbHe 4YncJeHHA QYHKUiA oaHieT
3MIHHOI
Jlexuisa 1. [Moxinna ¢yHkmii, i reomeTpuuHuil Ta Pi3UYHUIMA 64 18 18 28
3mictT. JludepenuiiioBanicts QpyHkuii. HeobxiqHa Ta qoctaTHs
yMoOBa i epeHIiioBaHOCTI QYHKIIIT.




Jlexitis 2. [ToximHi OCHOBHUX €JIeMEHTapHUX (DYHKITIH.
Jlexuist 3. Teopema mpo moxiAHy ckiaaaHoi QyHKII, Teopema
PO MOX1AHY 00epHEHOI (yHKIIII.

Jlekmiss 4. TloxigHa mapaMeTpuyHO 3amaHoi  (yHKIIII.
Judepenmian GyHKIIi.

Jlexuis 5. [Toxigni Ta nudepeHIiaim BUIUX MOPSAKIB.
Jlekmis 6. JlocmimkeHHs ~ QYHKIIH 3a  JOMOMOTOIO
nudepennianbHoro uuciaeHHs. Teopemu Posurs, Jlarpanxka,
Ko, JIonurars.

Jlexuist 7. MoHOTOHHICT (yHKIIH. EkcTpemym QyHKIi.
Jlekis 8. OnykJIicTh Ta THYYKICTh (PYHKITIH, TOUKH ITIEPETHUHY .
Jlexmis 9. NocnimxkenHs GyHKIii Ta moOymyBaHHs rpadika.

Tema 7. ®yHKuii AeKiIbKOX 3MiHHUX

Jlexuist 1. @yHkuii AeKUIBKOX 3MIiHHHMX. ['panHuns ¢yHkumii
JNEKITbKOX 3MiHHUX. HenepepBHicTh GYyHKIIT JEKIIBKOX
3miHHUX. J{udepeniiroBants GyHKIT AEK1ITbKOX 3MIHHUX.
Jlexuist 2. HocmimkeHHs (yHKIIT OEKIIBKOX 3MIHHHX 32
JIOTIOMOT 010 T (hepeHIIATBHOTO YUCIEHHS (PYHKIIT AeKITBKOX
3MIHHHX.
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Tema 8. HeBu3zHaueHuii inTerpaJ
Jlexuis 1. [TepBicHa Ta ii ocHOBHa BiacTUBICTh. HeBU3HAUCHMIA
1HTerpaj Ta Horo BIacTUBOCTI. TaOIuIs OCHOBHUX 1HTETrpaliB.
besnocepenne inTerpyBaHHs. Mertox 3aMiHM  3MIHHOi
IHTErpyBaHHs Y HEBU3HAYCHOMY 1HTErpaJi.
Jlekuist 2. InTerpyBaHHS dYacTUHAMH Y HEBH3HAYCHOMY
IHTeTpaJIi.
Jlexuis 3. [nTerpyBaHHs palioHaJIBHUX APOOiB.
Jlexuiss 4. IHTerpyBaHHs TpPUTOHOMETPUYHMX BHUPA3IB.
[HTerpyBaHHs ippallloHAIbHUX BUPA3iB.

36

14

14

Tema 9. Buznauenuii inrerpaJ

Jlexuist 1. BusHaueHuil iHTerpai sk TpaHUL IHTErpabHOL
cymu. Haiinpocrinni BIacTUBOCTI BHU3HAYEHOIO iHTErpasna.
TeopemMu Tpo OLIIHKY BH3HAYEHOTO 1HTErpajia. BusHaueHwmii
IHTerpal 31 3MIHHOIO BEpxXHBOI Tpanuiew. Dopmyna
Herotona-JIeitOHina.

Jlexuist 2. 3aMiHa 3MIHHOi IHTETpyBaHHS y BHM3HAYCHOMY
iHTerpami. IHTerpyBaHHS YacTMHaAMH y BHU3HAUYE€HOMY
iHTerpani. HepnacHi iHTerpaiu nepuioro Ta Ipyroro poay, ixHi
BJIACTUBOCTI. ['0JIOBHI 3HaUE€HHS HEBJIACHUX 1HTETPaJIiB.
Jlekuist 3. 3acrocyBaHHS BHU3HAUEHOI'O IHTErpajga Jo
00YHCITIOBaHHS IO TUIOCKOT (ITypH, TPAHUIIS SKOI 3a/1aHa:
y JeKapTOBUX KOOpAMHATAX; y MapaMeTpuyHiil ¢dopmi; y
HOJISIPHUX KOOpAWHATAX.

Jlexuist 4. 3acrocyBaHHS BHU3HAUEHOI'O IHTErpaja Jo
OOYHCIICHHS JOBXHHU JIyTH, pIBHSHHS $KOI 3aJaHe ¥y
JNEKapTOBUX KOOpJAMHATAX; Yy MapaMeTpuuHiil Qopmi; y
HNOJSIPHUX ~ KOOpAMHATaX.  3acTOCYBaHHS  BH3HAUYEHOIO

42

14

20




1HTerpaja 0 3HaX0KEHHS 00’ €MiB TiJl.

Tema 10. InTerpan mo odaacri

Jlekis 1. IaTerpan mo o6acTi Ta #oro BiIacTUBOCTI. YacTHHHI
BHITQJIKU 1HTETpasa mo oosacti. [loaBiitHuX iHTErpas Ta HOro
o0uMcieHHs. 3aMiHa 3MiHHHX IHTEIpYBaHHS Y IOJABIHHOMY
iHTeTpai.

Jlexmis 2. [ToTpiitHuii iHTErpan Ta Moro oOYMCICHHS. 3aMiHa
3MIHHUX IHTETPyBaHHS y OTPIHHOMY 1HTETpai.

20

Tema 11. Paan

Jlekuis 1. YwmcnoBi psam. 30DKHICTH YHCIOBOTO PSTY.
BnactuBocTi 30DKHUX YHCIOBHX psniB. HeoOXimHI o3HAKH
30DKHOCTI 4YMCIIOBUX psfiB. JlocTaTHi O3HAKM 301KHOCTI
YHUCIIOBUX PSJIIB 3 JOAATHUMHU YJICHAMHU.

Jlexmist 2. 3HAKO3MIHHI Ta 3HAKOMOYEPEXk HI pAIH, IX
nociikenns. Crenenesi psaau. Hopma Aoens. Psau Teitnopa
Ta MakiopeHa.

Jlexuis 3. Psaoqu @yp’e y nidicHii ¢opMi Ta iXHI BIACTHBOCTI,
CHEKTpaJIbHI XapaKTepUCTUKHU psliB Dyp’e y nikcHii Gopmi.

22

Tema 12. IndepenniajibHi piBHAHHSA

Jlekuia 1. JludepenuianbHi piBHSIHHS HEPUIOTO MOPSAKY Ta
METO/IH 1X PO3B’SI3yBaHHS.

Jlekuiss 2. [udepeHmianbHi piBHSHHS BHIIMX TOPSIKIB.
JudepenuianbHi piBHIHHSA APYTOTo MOPSJIKY, K1 JOIMYCKalOTh
3MEHILIEHHS MOPSJIKY.

Jlexuist 3. JliniiiHi gudepeHmianbHl pIBHSAHHSA, OCHOBHI
noHATTa. JliHIMHI JudepeHniaabHl pIBHSAHHS 31 CTaJMMU
Koe]illieHTaMH Ta METOJH iX pO3B’sI3yBaHHS.

Jlexuist 4. Cucremu nudepeHIiaTbHIX PiBHSIHb.

32

16

Tema 13. Teopisi pyHKUiil KOMIIEKCHOT 3MiHHOL

Jlexia 1. OyHKIIT KOMIUIEKCHOT 3MIHHOi, OCHOBHI MOHSTTSL.
HenepepBHicTb byHKii KOMIUIEKCHO1 3MIHHOJ.
JudepenuianbHe yncaeHHs QYHKIIT KOMIUIEKCHOT 3MIHHOA.
Jlexuis 2. InrterpanbHe uMciaeHHS (yHKIIT KOMIUIEKCHOI
3MiHHOI. [HTerpan BiA QYHKIT KOMIUIEKCHOI 3MIHHOI, HOTro
BJIACTUBOCTI. besnocepenne  iHTerpyBaHHS — (QyHKLIi
KOMIUIEKCHOI 3MiHHOi. OcHOBHa Teopema Komri. IHTerpansna
¢dopmyina Komri. [nrerpan Komi ta interpan tuny Komri.

26

12

10

Ycevoeo 2o00un

360

84

112

164

ITPAKTUYHI 3AHATTA

3/

HazBa Temn

Tema 1. KoMmniiekcHi uncaa
I13-1. YsaBHi yncia, KOMIUIEKCHI YKciIa Ta Aii HaJ HUMH.
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I13-2. Ilepma Ta gpyra ¢popmynu Myaspa. Popmyina Eiinepa.

Tema 2. Jliniiina anredpa

I13-1. BusnauHukH, crrocoor oOUKMCIIOBAHHS BU3HAYHUKIB.

[13-2. Matpui, aii Hax MatpuisiMu. CriocoOM 3HaXO0KEHHS 00CPHEHOT MaTPHIII.

[13-3. Po3B’s3yBaHHsI cHCTeM JIiHIHHUX anreOpaiyHuX piBHSAHb 3a mpaBuioM Kpamepa,
MaTPUYHUM METOJIOM, MeToIoM ['yca.

Tema 3. BekTopHa anreopa
I13-1. Bexropwu, onepariii Hag BekTopamu. [lekapToBa NpSIMOKYTHA CHCTEMa KOOPAMHAT.
I13-2. CxansipHuii, BEKTOPHHI Ta MIIIAaHUKA TOOYTKH BEKTOPIB Ta X 3aCTOCYBaHHSI.

Tema 4. AHajliTUYHA reomMeTpist
[13-1. PiBHsiHHSA 110IIMHA. PIBHSHHS NMPsAMOT Ha TUTONTMHI. PIBHSHHS IpsAMOT Y IPOCTOPI.
I[13-2. Kpusi apyroro nopsaxy. IloBepxHi Apyroro mopsky.

Tema 5. Beryn 10 MAaTeMaTHYHOIO AHAJNI3Y

I13-1. IlocnigoBHOCTI, BUAW HOCHigOBHOCTeH. HeckiHUueHHO Mayi Ta HECKIHYEHHO BEJIMKI
[IOCJIIJOBHOCTI.

[13-2. 3Hax0KeHHS TPaHUIlL TOCTiI0BHOCTEH. Jlpyra 1y 10Ba IPpaHuUIIS.

I13-3. 3naxomkeHns rpanunpb Gyskiii. [lepmra Ta qpyra 4ymoBi rpaHuii.

[13-4. Jocnimxenns GyHKIINA HA HETIEPEPBHICTD.

Tema 6. ludepenuianbre yncjaeHHss QyHKUii oaHi€l 3MIHHOT

I[13-1. IToxigna ¢ynkmii. JloTnaHa Ta HOpMaib 10 rpadika ¢pyHkmii. Oi3HUHUN 3MiCT MTOXITHOI.
[13-2. IudepenuitoBanus GyHKIIN.

[13-3. IToxinHi cknaaenoi ¢pyuHkuii. Jlorapupmiune qudepeHiiroBaHHs.
[13-4. TudepenuiroBaHHs napaMeTpUYHO 3a/1aH01 QPYHKIII1. 3HAXOMKEHHS
mrdepeHmianiB GyHKIi.

I13-5. IoxinHi o AudepenmianaM BUIIUX MOPSAKIB.

[13-6. 3naxomxeHHs rpaHullb QYHKIIIH 3a TeopemMamu JlomuTans.

I13-7. HocnimxeHHs pyHKI1H HA MOHOTOHHICTb Ta €KCTPEMYM.

[13-8. JocnimkeHHs QyHKIINA HA OMYKJIICTh Ta YTHYTICTh, 3HAXOJIKEHHSI
TOYOK €KCTPEMYMY.

I13-9. HocnimxenHs GyHKIiH Ta 00y 1yBaHHS rpadikis.

Tema 7. @yHKnii AeKiIbKOX 3MiHHUX
[13-1. @yHKii AEKUIBKOX 3MIHHUX: 3HAaXOJDKEHHsI I'paHUlb; AUQepeHLioBaHHS (QyHKII]
NEKUIBKOX 3MIHHUX.
I13-2. MocnimxeHHss (QyHKLIi AEKUIBKOX 3MIHHHUX 3a JIOMOMOTOK JAu(epeHLianbHOro
YHCIICHHS.

Tema 8. HeBusnauenuii interpas
I13-1. be3nocepenHe iHTerpyBaHHs. [HTerpyBaHHsS METOAOM 3aMiHU 3MIHHOI 1HTETPYBaHHS Y
BU3HAYEHOMY 1HTErpaJli.
I13-2. [HTerpyBaHHsl METO/I0M 3aMiHU 3MIHHOI IHTETPYBaHHS y
HEBHU3HAUYEHOMY 1HTETpaJll.
[13-3. InTerpyBaHHs yaCTUHAMH Y HEBU3HAUEHOMY 1HTErpaJi.
[13-4. [nTerpyBaHHsl HAUIIPOCTIINX palliOHATBHUX JPOOiB.
I13-5. I[nTerpyBanHs parioHalbHUX JPOOIB y HEBU3HAYEHOMY 1HTETpaJli.
[13-6. InTerpyBaHHsi TPUTOHOMETPUYHUX BUPA3iB.
[13-7. InTerpyBanHs ippalioHaIbHUX BUPa3iB.

Tema 9. Buznadenuii inTerpaj
[13-1. O6uncnroBaHHs BU3HAYEHOTO 1HTErpaja 3a popmynoro Herorona-JIeiOHina.
[13-2. OGuucnoBaHHS BU3HAYEHOTO 1HTErpajia METOJ0M 3aMiHHM 3MIHHO1
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IHTErpyBaHHS Ta METOJIOM IHTETPyBaHHS YaCTUHAMH.

[13-3. HeBnacHi iHTerpaiv mepuoro Ta Apyroro pomay.

[13-4. 3acTocyBaHHs iHTETpaIiB MO 001ACTI B TeOMETPii Ta MEXaHIII.

I13-5. 3acTocyBaHHS BU3HAUEHOTO iHTErpajia A0 3HAXOHKCHHS JOBXKHHH

JIYTH.

[13-6. 3acTocyBaHHSI BU3HAYEHOTO IHTETpajia 10 3HaXOPKEHHS 00’ €MiB TiJI.

I13-7. 3acTocyBaHHS BH3HAYEHOrO IHTETpaja MJs PpIilIeHHSA 3a7ad B iH(GOpMaLIHHUX
TEXHOJIOTISX.

10 [Tema 10. InTerpana nmo odaacti
[13-1. [ToaBiitHU# 1HTETpAT Ta METOIU HOTO OOYNCIICHHS.
[13-2. [ToaBifiHMI IHTETpAJ Ta METOJT 3aMiHU 3MIHHUX IHTETPYBaHHS y MOJBIMHOMY 1HTErpali.
I13-3. TloTpifiHuii iHTerpand Ta HWOro OOYHMCITIOBaHHS. 3amiHa 3MIHHUX IHTETPYBaHHS Y
NOTpifHOMY iHTErpai.
[13-4. 3acTocyBaHHs iHTETpajiB 1O 00JIACTI.

11 [Tema 11. Paau
[13-1. YncnoBi paau 3 JOJATHUMH YiI€HaMU. 3HAKO3MiHHI Ta 3HAKOIIOYEPEKHI PS/IN.
[13-2. ®ynkuionansHi psiau. Crenenesi psau. Psau Teiinopa ta MakiopeHna.
[13-3. Po3Bunenns ¢ynkuii y psn Teiinopa ta MakiopeHa. 3acTocyBaHHS PsiB OO
HAOIMKEHNX 00YHCIICHb.
[13-4. Psin @yp’e y niiicHii (Gopmi Ta HOro CrieKTpalibHI XapaKTePUCTHKH.

12 [Tema 12. In¢pepenuiajibHi piBHAHHS
[13-1. IncepenuianbHi piBHIHHS HEPIIOTO MOPSIKY.
[13-2. TudepenuianbHi piBHIHHS APYTOro MOPSAKY, SKi JOMYCKaIOTh 3HIKEHHS MOPSAKY.
I13-3. Jlinifini omHOpiAHI AMdepeHIianbHi pIBHAHHSA 31 cTanuMu KoedimieHtamu. JIiHiHHI
HEOJHOPIIHI TudepeHITiabHi PIBHAHHS 31 CTATUME KOe(illieHTaMH 31 CHeNiaJbHOI0 MPaBOIO
YaCTHUHOIO.
I13-4. JliniitHi HeoAHOPIAHI AUQepeHiaabHl PIBHAHHS 31 cTaluMH KoedilieHTamu. Metoa
Bapiarlii 10BiIbHUX cTanux. Cuctemu quepeHIiifHUX PiBHIHb.

13 | Tema 13. Teopis pyHkuiii KOMNJIEKCHOT 3MIHHOT

I13-1. ®ynkuii koMmiuiekcHoi 3MiHHOI. JludepeHnianpHe 4ducieHHs (YHKLIT KOMIUIEKCHOI
3MIHHOI.

I13-2. lncepenuiiioBaHicTh Ta aHATITUYHICTD (DYHKIIIT KOMIUIEKCHOT 3MIHHO].

[13-3. InTerpyBaHHs pyHKIII] KOMIUIEKCHOT 3M1HHO].

I13-4. Crenenesi psaau. Po3sunenns pynkuii y pan Teiinopa ta psa Jlopana.

I13-5. JIumku QyHKIIT KOMIUIEKCHOT 3MIHHOI. 3aCTOCYBaHHS JIUILKIB 1I0J10

00YMCITIOBaHHS BU3HAYEHUX Ta HEBJIACHUX 1HTErpalliB.

[13-6. Psin @yp’e y koMIuieKcHIM opmi Ta HOro crieKTpaibHi

XapaKTEPUCTHKH.
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CAMOCTIMHA POBOTA

Jlo camocTiiiHoi poOOTH CTYACHTIB IIOJAO BHUBYEHHS JMCIHUILUIIHM «BHIa MareMaThkay

BKJIIOYAaKOTbhCA:

OmnparroBaHHs JICKIIHHOTO MaTepiay.

[TigroroBka 10 MPAKTHYHUX 3AHSTh.

Koncynpralrii 3 BUK/Ia1a4eM POTATOM CEMeCTpY.

CamocrTiitHe onpaifoBaHHS OKPEMUX NMUTaHb HABYAIBHOI JUCIUILTIHY.
BukoHaHHS 1HIWBIIyaIbHUX 3aB/IaHb.

[TigroroBKa A0 MiICyMKOBOTO KOHTPOJIO.

SN S e

TemaTHka Ta NUTAHHS 10 CAMOCTIHHOI MiITOTOBKH Ta iHAMBiAyaJlbHUX 3aB/IaHb

HazBa Temn

Tema 1. KomnjiekcHi uncia
1. 3acTocyBaHHSA KOMIUJIEKCHUX YHCEN IOA0 AOCTIIKEHHS B IHGOPMAIIHHUX TEXHOIOT1SIX:
JOCIIKeHHS 1HPOpPMaLiiHUX TPOIIECiB, SIKI MOXKYTh OyTH ONMCaHI CHHYCOINaTbHUMHI
GyHKIISMU.

InauBiayaJbHe 3aBIAHHSA

Tema 2. Jliniiina aareopa
1. Meronu po3B’si3yBaHHS CUCTEM JIIHIHHUX anreOpaidHuX piBHSHB.

InauBiavajbHe 3aBIaHHA

Tema 3. BekTopHa aireopa
1. 'eomeTpuyHi Ta (Hi13UUHI 3aCTOCYBAHHS BEKTOPHOI alnredpu.

InauBiayajabHe 3aBIaHHA

Tema 4. AHaJIiTHYHA reoMeTpist
1. locniakeHHsl TeOMETPUYHUX 00pa3iB 3a I0IOMOIO0 iX aaredpaidyHuX piBHSIHb.
2. IToOynyBaHHsl 00yiacTi Ha IJIOUIMHI, TPAHUI SKOi 3a/laHa y JIeKapTOBiM, MOJApHIN Ta
y3arajibHeHOI MOoJIsIpHOi cucteMax koopauHaT. [loGyayBaHHs 06acTi y mMpOCTOpi, TpaHULs
SIKO1 3a/1aHa y IEKapTOBIN, IMIIIHJIPUUHIN Ta cpepuuHii cucTemMax KOOpauHaT.

InauBiayajabHe 3aBIaHHA

Tema 5. Beryn 10 MaTeMaTHYHOT O aHAJII3Y
1. 3HaXOKEHHS TPAHMIIh MTOCTIJOBHOCTEH. 3HAXOKEHHS TPAHUIIh (DYHKITIN.

TuauBigyajnHe 3aBIAHHA

Tema 6. {udepennianbHe ynucjeHHs GpyHKuUiil ogHiei 3MiHHOT
1. HocnimxenHs GpyHKii Ta o0y yBaHHs rpadikis.

InauBigyajabHe 3aBIaHHS

12



Tema 7. @yHKIil AeKiTbKOX 3MiHHUX
1. 3naxomxenHs GyHKIIT 32 i MOBHUM udepeHIiamom.
2. JloTiYHA MJIOMMHA Ta HOPMaJh JI0 IIOBEPXHI.

InauBingyajnHe 3aBIAHHSA

Tema 8. HeBusHaueHnuii inTerpaJ

. [HTerpyBaHHs YaCTHHAMU 32 y3arajJbHEHOIO (OPMYIIOIO.

. InTerpyBanns paumioHadbHUX ApoOiB MeTogoM OCTpOrpaachKOro.

. [lincranoBku Eiinepa.

. InTerpyBanHs ippanioHaqsHUX BUpa3iB MeTo1oM OCTpOrpaachKoro.

. InrerpyBanns nudepenuianbHUX GiHOMIB.

. TpuroHOMeTpHYHI MMiICTAHOBKH.

. 3acTocyBaHHS HEBU3HAUEHOTO iHTErpaja B iHHOPMAIIITHUX TEXHOJIOTISX.

N NN AW

InauBiayvajnbHe 3aBIaHHA

Tema 9. Buznauenuii interpaJ
1. OGuucarOBaHHS IUIOINII MOBEPXHI TiJI0 00€pPTaHHS.
2. 3acTocyBaHHS BU3HAYEHOTO iHTETpajia B iHQOpMAIITHUX TEXHOJIOTIsX.

InauBiayaJbHe 3aBIAHHSA

10

Tema 10. InTerpas no o6aacti

1. lesixi 3acTocyBaHHs MOJIBIMHOTO iHTerpasa B iH(GOpMaliiHUX TEXHOJOTIsX.
2. HeBnacHi mojBiiiHi iHTETpasy.

3. Jlesiki 3acTOCYBaHHS IOTPIMHOTO iHTErpaia B iHPOPMAIMHUX TEXHOIOTISIX.
4. [ToBepXxHEBi iHTETpaJIH MEPIIOTO POY.

5. Jlesiki 3aCTOCYBaHHSI TOBEPXHEBUX IHTETPAJIIB MEPIIOTO POIY.

InauBiayajabHe 3aBIaHHA

11

Tema 11. Paan

1. @yHKIIOHATIBHI PAIH.

2. 3acToCyBaHHS CTENIEHEBUX PSIIB A0 HAOIMKEHUX OOUHCITIOBaHb.

3. Interpan @yp’e y aiiicHii Ta koMIuiekcHil ¢popmi. [Ipsime Ta o6epHEHe epeTBOPEHHS
Dyp’e.

InauBiayajabHe 3aBIaHHA

12

Tema 12. [IndepenuianbHi piBHAHHS
1. IncepenianbHi piBHAHHS NEPIIOTO MOPAIAKY Y MOBHUX AU(epeHIiaiax.
2. Oco0auB1 TOYKU Ta OCOOTMBI PO3B’SI3KU AU EPEHLIaTbHOTO PIBHSHHS.

TuauBigyajnHe 3aBIAHHA

Tema 13. Teopis pyHkuii KoMIJIEKCHOI 3MiHHO]T
1. Interpan @yp’e y AilicHI Ta KOMIUIEKCHIH (Gopmi, HOro CHeKTpaibHi XapaKTEPUCTUKH.
[Ipsime Ta 0O6epHeHe epeTBopeHHs Dyp’e.
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BUIU TA METOAU KOHTPOJIIO

Po6oua mporpama HaB4YaIbHOI IUCHMILTIHU TTepeadadae HACTYIHI BUIU Ta METOIU
KOHTPOJIIO:

Buau KOHTPOJIIO CkJi1anoBi
OLIiIHIOBAHHSA
NOTOYHUIH KOHTPOJIb, SIKUI 3IHICHIOETHCS y XO/i: TPOBEICHHS MPAKTUIHUX 50%

(JtabopaTopHUX) 3aHATHb, BUKOHAHHS CAaMOCTIMHOI pOOOTH, 1HIWBIITyaTbHUX
3aBJIaHb, JOCIIiIHA poOOTa 3700yBayda TOIIO.

NiACYyMKOBHI1 KOHTPOJIb 50%

IuTanus no icnuty
VsBHI uncIa, MiJHECEHHS YSABHUX YMCEN JJO CTETEHS.
KommiekcHi uncina B anredpaiuniid ¢popmi, aii HaJy HUMHU.
KomrmuiekcHi yrciia B TPUTOHOMETPUYHIH opMi, 1T HAJT HUMHU.
KommiekcHi unciia B MOKa3HUKOBIH Gopmi, Aii HaJx HUMH.
BnactuBocTi BUBHAYHHUKIB.
[TpaBwio Kpamepa nist po3B’ssi3yBaHHS CHCTEM JIIHIMHUX anreOpaidHuX piBHSHB.
Po3B’s13yBaHHs CUCTM JIIHIHHUX aJIreOpaiyHuX piBHSAHB 3a JIOTIOMOI'OI0 MaTpUIlb.
Merton ["ayca. Po3B’s13yBaHHs cHCTEM JHIMHUX anreOpaidHuX PiBHSIHb.
CkanspHuii 100yTOK BEKTOPIB Ta HOT'O BJIACTUBOCTI.
. BekTopHwMii 100yTOK BEKTOPIB Ta MOTO BIACTUBOCTI.
. Mimanuii 100yTOK BEKTOPIiB Ta HOTO BJIACTUBOCTI.
. PIBHSIHHS TIOUIMHM, SIKAa TPOXOIUTH Yepe3 3aJaHy TOYKY HEepIEHIUKYISPHO 33TaHOMY
BEKTODY.
13. PiBHSIHHS TUIOIMHH, SKa TIPOXOIUTH Yepe3 TPH 3a/1aHi TOUKH.
14. YMoBHM napaneabHOCTI Ta NePHeHIUKYISIPHOCTI JBOX IJIOLIHH.
15. Ka"oHi4HI piBHSHHS TIPsIMOi HA IUTOIIMHI Ta Y TTPOCTOPI.
16. PiBHSIHHA IpAMOI, SIKa IPOXOJUTH uepe3 3 3a/1aHi TOUKH.
17. PIBHAHHS IUIOUIMHU «Y BIIPI3KaX HA OCSIX».
18. PiBHSIHHS NpsAMOI Ha IJIOLIMHI « Y BIAPI3Kax Ha OCAX».
19. 301kH1 TOCIITOBHOCTI Ta iX BJIACTUBOCTI
20. ApudmeTnyHi TEOpeMHU PO rpaHulll GyHKILH.
21. Ilepma «4y0Ba» TpaHUL.
22. Jlpyra «4y10Ba» IpaHUL.
23. lloxigHa QyHKIIi, il MEXaHIYHUN Ta TEOMETPUIHHM 3MICT.
24. Teopema Ipo MOXiJIHY CKIaHOT (QyHKIII].
25. Teopema npo noxigHy ooepHeHoi pyHKIii
26. Ilepua ta apyra Teopema Jlomitas.
27. Teopema Pois.
28. Teopema Jlarpanxa.
29. Heo0xi/1Ha Ta 1OCTaTHSA yMOBAa 3pOCTaHHS (PyHKIIIT.
30. HeoOxigHa Ta 10CTaTHS yMOBa ciajaHHs QyHKII.
31. Touku exctpemyma yHkiii. HeobxiqHa ymMmoBa iCHyBaHHS €KCTpeMyMa (QyHKIIII.
32. locTaTHs yMOBa iICHYBaHHS €KCTpeMyMa (YHKIII].
33. HeoOxigHa Ta JOCTAaTHS YMOBA OMYKJIOCTI rpadika GpyHKIII.
34. HeoOxiHa Ta 10CTaTHS YMOBA yTHYTOCTI rpadika GpyHKIIi.
35. Touku neperuny rpadika @ynkuii. HeobxigHa ymoBa iCHyBaHHS TOUKH IME€pETHHY rpadika
GbyHKIII.
36. JlocratHs ymoBa icHyBaHHS rpadika QyHKII.
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37.
38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.
58.
59.
60.
61.
62.

63

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
1.
82.
&3.
&4.
85.

86

AcumnroTtu rpadika QyHKIII.

YacTuHHI NOXiAHI QYHKII] TBOX 3MIHHHX.

[ToxigHa HasiBHO 3a7aHOT (PYHKITIT.

Exctpemy™m ¢yHKIIT TBOX 3MiHHHX.

. IlepBicHa pyHKIIIs Ta ii BIACTUBOCTI.

HeBusnauenwuii interpan Ta Horo BIacTUBOCTI.

Meroa 3aMiHM 3MiHHOT Y HEBU3HAYE€HOMY 1HTETPaIi.
[aTerpyBanHs YacTHHAMHU Yy HEBU3HAUECHOMY IHTETpalli.
[nTerpyBanHs BUpa3iB, SKi yTPUMYIOTh KBaJIpaTHUN TPUUWICH Y 3HAMEHHHUKY.
[aTerpyBanHs ippallioHaIbHUX BUPA3iB.

[HTerpyBaHHs TPUTOHOMETPUYHUX BUPA3IB.
TpuronomeTpuyHi miICTAHOBKH.

HaiinpocTimi B1acTHBOCTI BUBHAYEHOTO iHTErpaa.
Teopema mpo o1iHKY BU3HAUEHOTO iHTErpaia.

3amiHa 3MIHHOT Y BU3HAYCHOMY 1HTETrpalli.
[aTerpyBaHHs YacCTHHAMHU Yy BU3HAYEHOMY 1HTETPaJIi.
HesnacHi iHTerpanu I pojy Ta iXHi BIaCTHBOCTI.
HesnacHi interpamu Il poxy Ta ixHi BIaCTUBOCTI.

SIKO1 3aJ1aHa y IEKapTOBUX KOOPJAMHATAX.

SKO1 3a/1aHa y napamMeTpu4Hii Gpopmi

KpuBostiHIHHHH 1HTETpa 1O JOBXKHHI JIyT'M Ta HOTO BIACTUBOCTI.
[ToxBiiHMiA iHTETpaJ Ta HOTO BIACTUBOCTI.

[ToTpiitHu#i 1HTErpajl Ta HOro BIACTHBOCTI.

['eomeTpuyHi BIACTHBOCTI MOABIMHOTO Ta MOTPIHHOTO IHTETPATIIB.
HeoOximHi 03HaKW 301KHOCTI YHCIIOBUX PSIIIB.

Yucnosi psaau, 03HaKa MOPIBHAHHS JIJIsl YUCIIOBHX PSIIB 3 TOJaTHUMU YJICHAMH.
. UncyoBi psau 3 10AaTHUMU YieHaMH, 03Haku 301kHOCTI anambepa.
Uwucnosi paay 3 TOAATHUMH YieHAMH, paJuKaibHa o3HaKa 301xHOoCTI Komri.
UucnoBi paau 3 J0JaTHUMHU YJIeHAMU, IHTEeTpalibHa 03Haka 301kHocTi Komi-MakiopeHa.
3HaK03MiHHI psiiv, a0COJIFOTHA Ta YMOBHA 301KHICTb PSI/IIB.
3HaKONoYepeXHi psJiu, 03HaKa 301kHOCTI JIeiiOHina.

CreneneBi psiau, Teopema Aoers.

Paziyc 301KHOCTI CTEIIEHEBOTO PALIY.

BnactuBocTi cTeneHeBux psIiB.

®opmymna Teiinopa.

Psan Teitnopa, ymoBu po3BuHEHHS QyHKIIN y psa Teinopa.

Psn Makinopena, po3BUHEHHS y psii MakiiopeHa efleMeHTapHUX (QYHKIIIH.
TpuronomeTpuyHMii psij Ta Horo koedimieHTH.

Teopema /[lipixie npo po3BuHeHHs GyHKLIN y psin Dyp’e.

PozBunenns y psan @yp’e nepionnyunoi GpyHKIIIi.

Po3BuneHHa y psaa @yp’e napHoi QyHKIII.

PozBunenns y psan @yp’e HenmapHoi QyHKIII].

Po3BunenHs ¢yHkii y psg @yp’e mo KocuHycam.

PozBunenns pynkuii y psg @yp’e no cuHycam.

Psan @yp’e y KOMIUIEKCHIH Gopmi.

CrekTpaibHi XapaKTepuCTHKU psiia Dyp’e y TPUrOHOMETpUUHIN (opMi.
CriexTpasbHi XapakTepucTka psjaa Oyp’e y KOMIIEKCHIH (opmi.

JIiniitH1 nudepeHIiaibHi pIBHAHHS NEPUIOrO MOPAIKY.

PiBHsanHs bepnymi.

. MudepentianpHi piBHSIHHS TEPIIOTO MOPSJIKY OAHOPIIHI BITHOCHO HE3AJIEKHOI 3MIHHOT Ta
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HEeB1I0MOi (hyHKIIII.

87. JliniiiHi oqHOpPiAHI AU epeHIianbHi PIBHAHHSA 31 CTATMMH KOe(illieHTaMH.
88. JliniitHi HeomHOPIAHI TUdEepeHITiaIbHI PIBHIHHS 31 CTATMMH KoedillieHTaMu.
89. Cucremu qudepeHiiagbHUX PiBHIHb.

90. Ananituuni ¢pynkuii. YmMoBu Komri-Pimana.
91. Inrerpan Komi. {udepenuitoBanns inrerpana tumy Komri.
92. Po3BuHeHHs (DyHKIIIT KOMIUIEKCHO1 3MiHHOI Yy psija Jlopana.
93. Tunu ocoOMMBHUX TOYOK (YHKIT KOMILIEKCHOI 3MiHHOI. JIMmok ¢yHKIIi KOMIUIEKCHOT

3MIHHOI.

KpwuTepii miacyMKoBoi OLiHKH 3HAHb CTYJAEHTIB

OILITHIOBAHHSI 3JIOBYBAYIB BUIIIOI TA ®AXOBOI ITEPJIBUIIIOI OCBITH 3A
HABYAJIBHY JUCHUILITHY Y MIDKHAPOJHOMY I'YMAHITAPHOMY

YHIBEPCUTETI

(nomounuii KOonmpob, NIOCYMKOBUIL KORMPOIlb, 3A2ATbHUIL PE3YIbMam OUiHIO6AHHA)

EK3AMEH

Ilomounuit Konmpons

Bunu podoru

IInanoBi TepMiHm
BUKOHAHHS

®opMH KOHTPOJIIO TA
3BITHOCTI

MakcuMaJIbHHI
BiZICOTOK
OLIiIHIOBAHHSA

CucreMaTHYHICTD | AKTHBHICTH POOOTH HA MPAKTHYHHUX (JIA00PATOPHMX) 3aAHATTAX

1.1. IligroToBka 110 BianosigHo 1o pobouoi | [lepeBipka o0csry Ta
NPaKTUYHUX (71a00paTOPHUX) IpOrpamMu Ta po3Kiagy | sIKOCTI 3aCBOEHOTO
3aHATh 3aHATH Marepialy — mij  4ac 30
NPaKTUIHUX
(J1abopaTopHUX) 3aHSITH
BukoHaHH$ 3aB/IaHb [JIsl CAMOCTIHHOT0 ONPAIIOBAHHS
1.2. InguBigyanpHe Posrnsan BiamoBigHOrO
TECTYBaHHSI, 3aBJJaHHS . . . | Marepiaiy mij gac
-y ’ ’ BinnosinHO 10 poOouoi plaiy mia
niArotoBka pedeparty (ece) 3a ayJUTOPHUX 3aHATH 200
MIPOrpaMu Tapo3KIasy 1 . 10
3aJ]aHOX0 TEMATUKOIO SAHSTE IKP’, nepesipka
KOHCIIEKTIB HaBYAJIbHUX
TEKCTIB TOIIIO
Buxonanns iHauBinyajabHUX 3aB/IaHb, 10CJiAHA po0oTa 3100yBaya
1.3. Inmri Buay iHauBiAyansHuX | BianosigHo 1o po6odoi | OOroBopeHHs
3aBJaHb, B T.4.ITIITOTOBKA MpoTrpamMu Tapo3KJIaay | pe3yJbTaTiB MPOBEACHOT 10

HAYKOBUX IyOIiKalii, yqactsb

3aHATDH

poboTH mif yac
ayJUTOPHUX 3aHSTH,

! InuBigyansHO-KOHCYIbTATHBHA POOOTA BUKIAAAYa 31 3100yBaYaMu
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y poOOTi KPYTJIUX CTOJIB, HAYKOBUX KOH(EPEHIIIi
KOH(epeHIIii ToIo. Ta KPYTJIUX CTOJIIB.

Pa3om 0aiB 3a MOTOYHMIA KOHTPOJIb 50

[TimcymMKOBHIA KOHTPOJIb

eK3aMeH 50

100

3azanvnuit pesynbmam ouiHOGAHHA

Ilomounuit konmpoas 3HaHb 37100yBaviB OCBITH NpH (POpMI KOHTPOIIO ek3amMeH (MakcumyMm 50
0aJTiB) OIIIHIOETBHCS 3a IIKAIOK («2», «3», «4», «5»), 3 000B’SI3KOBHM TIEpEBECHHAM OalliB 3a
KO>KHUH BUJI POOOTH TAaKUM YHHOM:

- 32 MATOTOBKY JI0 ayAUTOPHHX 3aHAThH (MakcumyM 30 6amniB) 3100yBauy OCBITH HEOOX1IHO MaTH
He MeHme 1/2 OWiHOK BiJl 3arajbHOI KUIBKOCTI NMPAaKTHYHUX (1a00OpaTOpHUX) 3aHATH, JJIS
nepeBoJy OamiB 3a MIATOTOBKY [0 ayJAWTOPHUX 3aHSATh CepeJHbOapU(METHYHA OILlIHKA
MHOKHUTBHCS HA KOSPIIIEHT O;

- 32 BUKOHaHHS 3aBJaHb I CaMOCTIHHOTO OIpalloBaHHS (TECTYBaHHsSI, 3aBJaHHS, IMiJrOTOBKa
pedepary (ece) 3a 3amaHo0 TeMaTUkol) (MakcumyMm 10 GamiB) 3700yBady OCBITH HEOOX1JTHO
MaTy He MeHIIe 1/2 OLiHOK Bij 3arajbHOI KIJILKOCTI IPOrPAaMHOT0 MaTepiaiy, III0 BHHOCUThLCS Ha
CaMOCTiiiHe BHBYEHHS, U1 TEPEBOAY 3a3HAYCHUX OaniB cepeaHbOapuPMETHYHA OIiHKA
MHOXHUTBCS Ha KOe(DIlieHT 2;

- 3a iHIII BUJY iHAMBITyaJbHHUX 3aBJaHb, B T.4. ATOTOBKY HAYKOBHX MyOITiKaliid, y4acTs y poOoTi
KPYTJIHMX CTOIB, KOH(epeHIii Tomo (MakcumyM 10- 6aniB) 3100yBady OCBITH HEOOXiHO MaTH
He MeHIIe 1/2 OIiHOK BiJ 3arajabHOi KUTBKOCTI 1HINWX BHIIB 1HIWBIIyallbHUX 3aBIaHb, IS
nepeBoxy OadiB 3a MIATOTOBKY IO ayIUTOPHUX 3aHATh CepelHbOapU(pMETHYHA OILliHKa
MHOKUTBHCS Ha KOEPILieHT 2.

KPUTEPIi OIHIOBAHHS 3A ITIOTOYHUI KOHTPO.Ib

- «2»- BUCTABJISIETHCSA 3a HEMPaBWIbHY BIJMNOBIAb (MMCbMOBY poOOTY), sIKa HE BIIMOBIJA€ 3MICTY
TEMH Ta CBIIYUTH PO HEPO3YMIHHS il OCHOBHUX MOJOXKEHb;

- «3» -BUCTaBIS€TbCA 3a BIANOBIAL (MMCBMOBY poOOTY), sika BIJIOBIJa€ 3MICTY TE€MH, alle €
HEMOBHOIO 1 HETOYHOIO y BHU3HAUEHHI MOHSTH, CBIIYUTH PO HEMOBHE PO3YMIHHS OCHOBHUX
MOJIOKEHb HABYAJIBHOIO Martepialy, CBIAYUTH MPO Te, LI0 3HAHHSA 3/100yBadya MaroTh
(bparmeHTapHU, TOBEPXOBUI XapaKTep;

- «4» - OLIHIOETHCS MpaBUWIbHA 1 OOTPYHTOBaHA BIANOBIAL (MMCbMOBA po00Ta), 3 KOi BHJIHO, 110
3100yBa4y 3Ha€ W PO3yMi€ TEOPETHMUHMI Martepiaql B 00CsI31 HaBYAIBHOI TEMHU, BOJIOJIE
HEOOX1THUMU HaBUYKaMH, HE JIOIYCKA€E CYyTTEBUX MOMUIIOK.

- «5» - OLIHIOETbCA MOBHA, NMPaBUJIbHA, IPYHTOBHA BIAMNOBIAL (MHCbMOBA pOOOTA) HA 3alUTAHHS
TEMH, 10 Tmepeadavyae JOTIYHICT, 1 TIOCHIJOBHICTh BHKIJIAAy MaTepiany, BOJIOJIHHS
TEPMIHOJIOTIEI0, MOKA3ye BMIHHS MOBHO M TJIMOOKO BHKOPUCTOBYBATH TEOPETUYHI 3HAHHS B
MPAKTUYHIN TUTOIHHI.
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KPUTEPII OHIHIOBAHHSA MIJCYMKOBOI'O KOHTPOJIIO 3HAHBb 3/IOBYBAUYIB 3A
EK3AMEH

(Makcumym 50 6aJiB) PiBeHb 3HAHb OHIHIOETHCS:
PiBeHb 3HAHB OIIHIOETHCS:
- Bix 40 mo 50 GamiB - 3M100yBay4 BHABJIsIE 0COOIMBI TBOPYI 3A10HOCTI, BMI€ CAMOCTIHHO 3HAXOIUTH
Ta ONpalbOBYBaTH HEOOXinHy iHGoOpMalio, JEMOHCTPYE 3HaHHS Marepiaay, IPOBOAUThH
y3arajbHEHHs 1 BACHOBKH;
- 30 mo 40 GaniB - 3m00yBay BOJIOAIE€ 3HAHHSIMH Martepiaiy, aje JOIMyCKae He3HAUHI TTOMUIKH Yy
dbopmyBaHHI TEpMiHIB, KaTeropii, MpOTe 3a JOIMOMOTOI BHKJaJaya IIBUIKO OPIEHTYEThCS 1
3HAXOJIUTh NPABHIIILHI BiJIIOBI/II;
- 20 - 30 6aniB - 3100yBay BIATBOPIOE 3HAYHY YaCTUHY TEOPETUYHOTO MaTepially, BUSBJISE 3HAHHS
1 pO3yMiHHS OCHOBHHX IIOJIOKEHb, 3 JIOIIOMOIOI0 BHUKJIaJlaya MOXE aHaJIi3yBaTH HaBYAJIbHHMA
Martepial, aje J1a€ HeIOCTaTHbO OOIPYHTOBAH1, HEBUYEPITHI BIIMOBII1, JOIMYCKA€ TOMUIIKH.
- 10 - 20 GauiB - BoMO/i€ HABYAJIHHUM MaTepialoM Ha CEpeIHbOMY DiBHI, JOIyCKAa€ IMOMHUIIKH,
cepell IKUX € 3HAYHA KiJIbKICTh CyTTEBUX;
- 0 10 GamiB - BONOAiI€ HAaBYAILHUM MaTepiajloM Ha piBHI, BUIIOMY 3a TOYAaTKOBUH, 3HAUHY
YacTUHY MOro BIATBOPIOE HA PENPOJYKTUBHOMY PiBHI, HA BCl 3alUTaHHA Ja€ HEOOIPYHTOBaHI,
HEBUYEPITHI BiJIOBII, JOITyCKA€ TOMUIIKH.

KPUTEPII 3AT'AJIbHUX PE3YJIBTATIB OLIIHIOBAHHSA 3HAHB 3/105YBAYIB
(mJ1s1 ex3aMeny / 3aJ1iKy)

PiBeHb 3HaHB OLIHIOETHCS:

- «BiaMiHHO» / «3apaxoBaHo» A - Bix 90 go 100 6amiB. 3mo0yBay BuUsBIs€ 0COOIMBI TBOpYI
3110HOCTI, BMi€ CaMOCTIHHO 3HAaXOJIWTH Ta OMPAIbOBYBATH HEOOX1NHY 1H(MOpMAaIlit0, TEMOHCTPYE
3HaHHS Martepially, NPOBOAMTH Yy3arajJbHEHHs 1 BUCHOBKHU. DbByB mNpHCYTHIM Ha Jekuisx Ta
CEeMIHapChKHUX 3aHATTAX, MiJ Yac SKUX JaBaB BUYEPIHI, OOTPYHTOBaHI, TEOPETUYHO 1 MPAKTUYHO
MpaBWIbHI BIAMOBIJI, Mae€ KOHCHEKT 3 BUKOHAHHUMH 3aBJaHHSAMHU 0 CaMOCTiiiHOI poboTH,
MIpe3eHTYBaB pedepar (ece) 3a 3a7JaHOI0 TEMAaTUKOI0, IPOSBIISE aKTUBHICTh 1 TBOPUYICTh Y HAYKOBO-
JOCTIHIN poOoTi;

- «ao6pe» / «3apaxoBano» B - Bix 82 mo 89 6aniB. 3700yBay BOO/II€ 3HAHHSMU MaTepiaiy, aje
JI0NyCKa€e HEe3HAuHI MOMUJIKK Yy (hOpMYyBaHHI TEPMiHIB, KaTEropiid, MpoTe 3a JOMOMOTO BHKJIa/1a4ya
HIBUJKO OPIEHTYETHCS 1 3HAXOUTh IPABUIIbHI BIAMOBIA1. ByB IpHUCyTHIH Ha JIEKIIISIX Ta CEMIHAPCHKUX
3aHATTSAX, Ma€ KOHCIEKT 3 BUKOHAaHUMH 3aBJJaHHSAMHU JI0 CAMOCTIHHOI poOOTH, Ipe3eHTyBaB pedepar
(ece) 3a 3a1aHOI0 TEMATUKOIO, IPOSIBIISIE AKTUBHICTH 1 TBOPUICTh Y HAYKOBO-IOCIIAHIN poOOTI;

- «uobpe» / «3apaxoBaHo» C - Big 74 no 81 OGamiB. 3100yBau BiITBOPIOE 3HAYHY YACTUHY
TEOPETUYHOTO Marepially, BUSBISIE 3HAHHS 1 PO3YMIHHS OCHOBHUX TMOJIOXKEHb, 3 JIOMOMOTOO
BUKJIa/ladya MOXKE aHali3yBaTH HaBYAJIbHUUA MaTepiay, aje Ja€ HeJOCTaTHbO OOIPYHTOBaH,
HEBUYEPITHI BIAMOBIII, JTOMyckae MOMHJIKHU. [Ipy 1IbOMy BpaxoBY€ThCS HasBHICTH KOHCIEKTY 3
BUKOHAHMMHU 3aBJaHHAMHM J0 CaMOCTiHOI poOoTH, pedepary Ta aKTUBHICTb y HAYKOBO-IOCIIIHIN
poboTi;

- «3aJI0BUIBHO» / «3apaxoBaHo» D - Bixg 64 no 73 GaniB. 3100yBau OyB MpUCYTHIH HE HA BCIX
JEKUIAX Ta CEeMIHApChKUX 3aHATTIX, BOJIOJI€ HAaBUAIbHUM MAaTepiajloM Ha CEpPelIHbOMY piBHI,
JI0MyCKa€e IOMUJIKH, Cepe] SIKUX € 3HAUHA KIJIbKICTh CyTTe€BUX. [IpH 1IbOMY BpaxOBY€ThCS HasIBHICTb
KOHCIIEKTY 3 BUKOHAaHUMH 3aBJIaHHSIMH JI0 CaMOCTiitHOT poboTH, pedeparis (ece);

- «3a70BUIBHO» / «3apaxoBaHo» E - Bim 60 no 63 GamiB. 3m00yBay OyB NpUCYTHIN He Ha BCIX
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JIEKIIISIX Ta CEMIHAPCHKUX 3aHATTAX, BOJIOAIE HABYAJLHMM MaTepiaJloM Ha pIiBHI, BHUIIOMY 3a
MOYaTKOBUH, 3HAUYHY YaCTHUHY HOT0 BiATBOPIOE HA PENPOAYKTUBHOMY piBHI, Ha BCi 3alIUTAHHS JIa€
HEOOTpYHTOBaH1, HEBUYEPITHI BIAMOBI/II, JOITYCKAE TOMHUIJIKH, Ma€ HEITOBHUM KOHCIIEKT 3 3aBJJaHHSIMHU
710 CaMOCTIHHOT poOOTH.

- «HE3aJI0BIJILHO 3 MOXJIMBICTIO TIOBTOPHOTO CKJIaMaHHsD» / «He 3apaxoBaHo» FX — Bixg 35 mo 59
6aniB. 3100yBau BOJIOJi€ MaTepiaJoM Ha PiBHI OKpEeMHX (parMeHTiB, IO CTAHOBIATH HE3HAUHY
YaCTUHY HaBYAJIbHOTO MaTepiaiy.

- «HE3/I0BUILHO 3 000B’S3KOBUM MOBTOPHUM BHUBUEHHSM TUCIUILTIHNY / «HE 3apaxoBaHo» F —
Bix 0 1o 34 GamiB. 3100yBay HE BOJIO/II€ HABYAIHBHUM MaTEPiaIoM.

Tabanus BiANOBIAHOCTI pe3y/IbTATIB KOHTPOJIIO 3HAHD 32 Pi3HUMH LIKAJAMHA

100-6a1bHOIO HIxkana 3a ECTS 3a HaLiOHAJILHOI0 HIKAJIOK
HIKAJI0I0 eK3aMeH 3aJiiK
90-100 (10-12) A Bigminno 3apaxoBaHO
82-89 ( 8-9) B Hobpe
74-81(6-7) C
64-73 (5) D 3a10B1IBHO
60-63 (4) E
35-59 (3) Fx HE3aJIOBUTILHO HE 3apaxoBaHO
1-34 (2) F
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BAPIAHTH IHAUBIJIY AJBHUX 3ABJIAHB /11 CAMOCTIHHOI POBOTH

KOMIOJEKCHI YUCJA

1. 3anani kommexcni uncna Z, = X, +iY, 1a Z,=X, +1iY,.
a) O6uucoutn Z =3 'Z12 +2-Z,-Z,—7Z,/Z,. Jlii Bukonaru B anrebpaidniii Gpopmi.

. . . 2
6) 3mnaiitu kopeni V| Ta V, kBagpatHoro pisusuus V'° = Z,. PesynbraTi mogatu B

anreOpaivyHiil Ta TPUTOHOMETPUYHIN hopmax.

[ x [ n e X[y

01 1 -2 -3 —4 16 -3 2 8 6
02 -1 2 15 -8 17 -3 -2 7 24
03 2 -1 -3 4 18 2 3 -7 24
04 2 1 15 8 19 2 -3 7 —24
05 -2 1 3 4 20 -2 3 -7 —24

06 -1 -2 3 —4 21 -2 -3 12 16

07 -1 2 -15 -8 22 2 4 12 -16

08 -2 -1 -15 8 23 2 —4 —-12 16
09 1 2 5 12 24 -2 4 —12 | -16
10 2 3 -5 12 25 -2 —4 21 20
11 2 -3 5 —-12 26 2 5 -21 20
12 -2 3 -5 —-12 27 2 -5 21 -20
13 -2 -3 -8 —6 28 -2 5 24 10
14 3 2 -8 6 29 4 -3 24 -10
15 3 -2 8 -6 30 —4 3 —24 10
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2. Po3B’s13aTH KBajipaTHE PiBHSHHSA

2> —(a+ib) z + (c+id)=0.

Neo b c d Ne a b c d
01 5 -2 11 16 2 —4 -11 2
02 1 10 -5 17 -3 5 -10 -5
03 5 —10 5 18 3 1 2 -11
04 1 2 -11 19 -5 5 -2 -11
05 4 5 10 20 -5 1 10 5
06 2 11 2 21 -2 4 -11 2
07 2 -5 -10 22 -2 2 -5 10
08 4 -11 -2 23 -6 4 5 -10
09 -1 10 5 24 -6 2 11 2
10 -5 -2 -11 25 -3 -1 2 -11
11 1 2 11 26 -3 -5 -10 5
12 -5 -11 -5 27 -5 -1 10 -5
13 -2 11 -2 28 -5 -5 -2 11
14 —4 5 -10 29 -2 -2 -5 -10
15 -2 -5 10 30 -2 —4 -11 -2
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3. Po3B’s13atu OikBagpaTHE PIBHSIHHS

KOMILJIEKCHIN IUIOIIHHI.

Ne P q Ne P q Ne P q

01 6 25 11 24 400 21 32 | 1136
02 -6 25 12 =24 | 400 22 —32 | 1156
03 16 100 13 48 676 23 34 ] 2025
04 =16 | 100 14 —48 | 676 24 =54 | 2025
05 10 169 15 70| 1369 25 18 1762
06 =10 | 169 16 =70 | 1369 26 -18 | 1762
07 14 625 17 42 8§41 27 40 | 3104
08 =14 | 625 18 —42 | 841 28 =40 | 3104
09 30 289 19 64 | 1600 29 22 | 3721
10 =30 | 28% 20 —64 | 1600 30 =22 | 3721

4. 3HaiiTy BCi 3HAYEHHS KOPEHIB 71-TO CTENEHs 3 KOMILIEKCHOTO unucia z = d + ib ta

300pa3uTH iX HA KOMILJICKCHIHN TUIOIIHHI.

zt + p zF + q= 0. Kopeni uporo piBHsAHHS 306pa3uTn Ha

Ne n a b Ne n a b Ne a b
01 6 —64 0 11 3 -16 16 21 16 0
02 3 0 27 12 3 0 -8 22 1 0
03 3 27 0 13 4 -1 0 23 -1 0
04 3 -2 2 14 6 1 0 24 16 0
05 4 16 0 15 6 -1 0 25 -8 0
06 3 —27 0 16 3 8 0 26 —81 0
07 6 64 0 17 3 —64 0 27 81 0
08 3 -1 1 18 3 0 1 28 64 0
09 3 0 27 19 3 0 -1 29 0 125
10 3 0 8 20 4 16 0 30 256 0
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5. XapakTepuCTUYHUHN OMip YOTUPHOXIOIIOCHUKA (puc. 1) 00UnCITIOTH 32 (hOpMYII0I0

Zc= \ Zs Lax , 1Ie Zys _ OIip KOPOTKOTO

=~ z 3
Zo .
3aMUKaHHSA, — OIIip XOJIOCTOTO X0y, SIKi
22 Z3 JUISL CXeMH pHUC. 1 JOPIBHIOIOTE:
#~ &
Puc. 1 LZy=2,(Z+2Z,)(Z,+2Z,+Z,).

3maiitn Re Z, >0 i ImZ,, sxmo Z, =R +jX,, Z,=R,+jX,,
Z,=R,+jX,, ie R=(12+N)10°; R,=2N+1)'10°; R, =N>"10°;

X,=3-N10>;, X,=(N +5)10*; X,=(N +3)-10°.
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BU3HAYHUKHU TA PO3B‘A30K CJAP

a, 4, dy
1.064mcInTH BU3HAYHKUK TPEThOro nopsiaky: D =| a,, a,, a,,
dy 4y dy
Ne ap a, as a a,, ay; as, as, s
01 1 4 7 2 5 8 3 6 10
02 1 1 1 3 -1 2 1 -3 0
03 2 1 3 5 3 2 1 4 3
04 1 2 -1 2 3 5 3 5 4
05 2 -3 1 1 1 1 3 1 -2
06 1 -1 1 2 -2 2 3 5 8
07 2 0 1 1 —4 —1 —1 8 3
08 3 2 1 2 5 3 3 4 2
09 1 1 -1 2 8 5 3 9 4
10 4 2 4 10 2 12 1 2 2
11 4 -3 5 3 -2 8 1 —7 -5
12 3 4 2 7 5 1 3 2 4
13 3 2 —4 4 1 -2 5 2 -3
14 3 4 -5 8 7 -2 2 —1 8
15 4 2 —1 5 3 -2 3 2 —1
16 1 1 1 1 2 3 1 3 6
17 0 1 1 1 0 1 1 1 0
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18 6 3 0 1 0 7 4 5
19 0 3 7 1 6 6 0 5
20 5 25 1 7 49 1 8 64
21 1 1 4 5 9 16 25 81
22 2 3 4 5 6 7 8 9
23 -3 1 3 -5 5 5 -8 6
24 -1 3 1 3 -2 3 2 1
25 -1 3 -1 3 -2 4 2 1
26 -3 2 -1 3 -2 4 2 1
27 -3 -1 3 5 4 4 2 3
28 1 -1 1 -1 2 4 1 1
29 2 -1 1 -3 2 6 5 3
30 -1 1 7 2 0 1 -3 1
2.3aaHa cucTeMa JIiHIHHUX anreOpaiyHuX piBHSHb.
Po3B’s3atu ii 3a npaBuinom Kpamepa i metosom I"ayca:
a,x+a,y+a,z=>b,
a,xX+a,y+a,z=>b,,
a, Xx+a,y+a,z=>b,.
Ne a, ap, a3 a ay ay; a3 as;, as; b, b, b
01 3 2 1 2 3 1 2 1 3 5 1 11
02 1 -2 3 2 3 —4 3 -2 =5 6 20 6
03 4 -3 2 2 5 -3 5 6 -2 9 4 18
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04 1 2 -1 2 4 1 4 -1 —4 -2
05 -1 -1 4 -2 3 -2 4 4 11 11
06 2 2 -1 -3 1 5 1 8 —4 0
07 -1 -1 3 -6 4 1 -3 1 2 3
08 -2 -2 1 1 3 -5 —6 -3 -2 -9
09 0 0 0 11 2 3 4 31 —43 -8
10 4 4 1 2 3 -1 1 31 20 9
11 8 -1 -3 2 1 2 3 7 9 1
12 1 1 —4 -2 -3 5 6 21 -16 41
13 -1 5 2 13 3 -1 5 4 2 0
14 1 -1 -3 1 2 1 -1 -2 1 1
15 2 1 -5 3 2 7 -1 4 1 8
16 -3 2 5 -3 5 6 -2 8 11 13
17 2 1 1 -1 4 -1 5 5 0 3
18 1 -1 -2 2 7 1 1 5 -5 10
19 2 1 2 1 4 3 -2 8 10 4
20 -1 -1 2 3 4 3 2 0 14 16
21 1 1 3 1 1 1 5 2 5 7
22 3 1 1 5 2 3 -3 5 =7 14
23 -1 3 1 -5 4 -1 1 3 0 3
24 1 -5 -1 1 1 3 -13 0 3 —6
25 -1 3 -1 1 1 3 -13 3 3 —6
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26 -3 -5 2 5 —6 2 1 3
27 2 —4 4 -5 4 -3 8 11 1
28 1 1 3 2 1 2 14 5
29 -1 -1 1 -2 1 15 8 0
30 1 -1 2 4 1 1 =5 -2

3.3HaiiTH HEHYJILOBUH PO3B’SI30K CUCTEMH JIHIMHUX OJHOPIAHUX anreOpaiyHuX piBHAHB!

a,x+a,y+a,z=0,

a,x+a,y+a,,z=0,

a, Xx+a,y+a;z=0.

Nelvay | ay | ay | ay | ay | a4y | ay | a4y | 4y
01 3 —2 1 5 4 2 8 2 3
2 | 1 | 23] 247 21]37]5/]s3
03 [ -1 | 3 [ 2] 4] 2 | 5] 4 ] o0
04 3 1 4 -2 2 0 -1 —4 =5
05 | 4 1 I 3 4 2 4 | 1
06 | 5 | 4 | -1 ] 1 3 4 4 | 2] 2
o7 | 1t | 2[4 [ 1] ] 1] 2 1 5
08 | 4 1 5 2 | =1 ] 1 1 2
09 2 1 1 -1 5 4 1 6 5
10 1 4 5 1 5 6 2 -1 1
11 1 8 4 1 -3 1 2 5 5
12 4 1 5 8 -3 5 1 1 2
13 4 2 5 -3 5 -6 1 7 -1
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14 5 —6 -1 2 5 7 4 -3 3
15 -1 —6 7 -2 2 5 -3 —4 12
16 7 5 12 -6 2 —4 1 2 3
17 3 2 9 3 -1 1 4 1 5
18 4 1 5 2 -1 1 1 3 4
19 1 -2 —4 3 1 1 4 -1 -3
20 4 -1 3 2 -1 1 1 3 4
21 9 1 8 3 —4 5 6 5 3
22 1 —4 5 8 5 3 9 3 6
23 -1 4 7 8 1 -1 7 5 0
24 7 -1 6 -1 8 7 4 1 5
25 3 4 —6 1 2 3 4 6 -3
26 4 2 6 —6 3 -3 3 1 4
27 2 3 4 1 -1 2 3 2 6
28 4 2 6 3 -1 2 2 1 3
29 -1 —4 3 3 1 —4 2 -3 -1
30 6 7 1 4 3 5 2 4 —4
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3anani Bexropu a(a,; a,; a;); b(b; by b): cle; ¢ ¢):d(d; dy; dy) s

—_ — -

neskoMy Gasuci. [Tokasaru, mo Bektopu d, b, ¢ yTBOPIOIOTH Ga3uc i 3HANTH KOOPAUHATH

BekTopa d B 1IbOMY 0Oasuci.

01 1 2 3 -1 3 2 7 -3 5 6 10 17

02 4 7 8 9 1 3 2 —4 1 1 -13 | -13

03 8 2 3 4 6 10 3 -2 1 7 4 11
04 10 3 1 1 4 2 3 9 2 19 30 7
05 2 4 1 1 3 6 5 3 1 24 20 6

06 1 7 3 3 4 2 4 8 5 7 32 14

07 1 -2 3 4 7 2 6 4 2 14 18 6

08 1 4 3 6 8 5 3 1 4 21 18 33

09 2 7 3 3 1 8 2 -7 4 16 14 27
10 7 2 1 4 3 5 3 4 -2 2 =5 | -13
11 4 5 2 3 0 1 -1 4 2 5 7 8
12 3 -5 2 4 5 1 -3 0 —4 —4 5 -16
13 -2 3 5 1 -3 4 7 8 -1 1 20 1

14 1 3 5 0 2 0 5 7 9 0 4 16

15 2 4 -6 1 3 5 0 -3 7 3 2 52
16 4 3 -1 5 0 4 2 1 2 0 12 -6
17 3 4 -3 -5 5 0 2 1 —4 8 —-16 17
18 -2 1 7 3 -3 8 5 4 -1 18 25 1
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19 1 0 5 3 2 7 5 0 9 —4 2 -12
20 2 1 0 4 3 -3 —6 5 7 34 5 —26
21 0 1 2 1 0 1 -1 2 4 -2 4 7
22 1 3 0 2 -1 1 0 -1 2 6 12 -1
23 2 1 -1 0 3 2 1 -1 1 1 —4 4
24 4 1 1 2 0 -3 -1 2 1 -9 5 5
25 -2 0 1 1 3 -1 0 4 1 -5 -5 5
26 5 1 0 2 -1 3 1 0 -1 13 2 7
27 0 1 1 -2 0 1 3 1 0 -19 | -1 7
28 1 0 2 0 1 1 2 -1 4 3 -3 4
29 3 1 0 -1 2 1 -1 0 2 3 3 -1
30 -1 2 1 2 0 3 1 1 -1 -1 7 —4

5. 3anani Koopaunaru Bepmus mipamimn ABCD: A(x;; y; z,); B(Xy; ¥,5 z,);

C(X3; Vss Z3); D(X4; Vs Z4)-

3acobamu BEKTOPHOT anrebpu 3HaiTH: a) noBxkuHy pedpa AB; 6) kyT mix pedpamu AB i AD ;
B) KyT Mixk pedpom AD irpanmio ABC';r) mnomy rpani ABC; n) 06’em mipamiqn ABCD .

Ne X Vi Z Xy ) Z, X3 V3 23 Xy Vs Zy
01 4 0 0 -2 1 2 1 3 2 3 2 7
02 -2 1 2 4 0 0 3 2 7 1 3 2
03 1 3 2 3 2 7 4 0 0 -2 1 2
04 3 1 4 —1 6 1 —1 1 6 0 4 —1
05 3 3 9 6 9 1 1 7 3 8 5 8
06 3 5 4 5 8 3 1 9 9 6 4 8
07 2 4 3 7 6 3 4 9 3 3 6 7
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. Binomi koopmunatu touok A(X;; V5 z,); B(x,; vy 2,)5 C(x35 35 23)5

D(x,; y,; z,). a) 3’scysaru, un Hanexars touku A, B,C, D no oauiei miommnm;

0) 3Haiitu npoekuiro Bektopa AB na Bexkrop CD; B) 06YMCIMTH HANPSIMHI KOHYCH

sekTopa BC .
Ne X, Y A X, | )V, Z, X3 | Vs Z Xg | Va 24
01 1 3 6 2 2 1 -1 0 1 —4 6 -3
02 —4 2 6 2 -3 0 -10 5 8 -5 2 —4
03 7 2 4 7 -1 —2 3 3 1 —4 2 1
04 | 2 | 1| 4] 15| 2] 73326 3]6¢
5 | -1 ] 5| 2] 6] 0 3|3 6] 3 ]|-10] 67
06 0 -1 -1 -2 3 5 1 -5 -9 -1 -6 3
07 5 2 0 2 5 0 1 2 4 -1 1 1
8| 2 | -1 | 2] 1215016 <09 | =
09 -2 0 —4 -1 7 1 4 -8 —4 1 —4 6
10 14 4 5 -5 -3 2 -2 —6 -3 -2 2 -1
11 1 2 0 3 0 -3 5 2 6 8 4 -9
12 2 -1 2 1 2 -1 3 2 1 —4 2 5
13 1 1 2 -1 1 3 2 -2 4 -1 0 -2
14 2 3 1 4 1 -2 6 3 7 7 5 -3
15 1 1 -1 2 3 1 3 2 1 5 9 -8
16 1 1 1 3 4 0 -1 5 6 4 0 5
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7. O6uncauty, Ky podoty Bukonye cuna F'(fi; f,; f;), komn ii Touka npuKiIaaHHs,

PyXaro4KCh IpsIMOIiHiiiHO, mepemimtyeTsest 3 Toukn A(X,;; V,; Z;) B TOUKY

B(x,; yy5 z,).

Ne A /s /s X Y1 Z Xy W2 2
01 1 -2 3 0 -1 2 3 —4 5
02 6 -3 0 -12 -3 -3 -9 -3 -6
03 2 -1 3 5 5 -2 4 1 1
04 -1 -3 2 3 4 -6 1 1 -1
05 -2 0 4 -1 -2 4 3 -2 1
06 5 3 -1 5 2 0 6 4 -1
07 -3 7 5 0 -1 -2 2 3 0
08 2 —4 6 0 -2 4 6 -8 10
09 5 1 -2 3 1 2 4 1 1
10 3 -1 3 1 5 -2 4 1 1
11 -1 1 2 6 -1 4 4 2 1
12 -1 1 -2 —4 -2 5 -8 -2 2
13 6 2 -3 6 3 -2 7 3 -3
14 5 -3 -1 -3 -6 1 -5 -10 -1
15 -8 2 -1 4 —6 0 -2 -5 -1
16 3 —6 1 0 -3 6 9 -12 15
17 —4 0 2 8 2 2 6 2 4
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18 -1 3 3 5 1 -2 4 1 1
19 0 —4 -3 0 1 3 -2 4 -2
20 1 0 -1 -2 -1 4 8 -1 -1
21 0 -2 —7 7 1 3 8 -1 2
22 -2 -3 -2 -1 -3 -1 -3 7 -3
23 2 2 7 0 0 6 -2 5 7
24 -1 2 -3 0 1 -2 -3 4 -5
25 1 2 —6 9 3 6 12 3 3
26 -3 3 -1 5 1 -2 4 1 -3
27 -2 3 1 2 3 -2 0 0 3
28 4 1 1 -2 4 -5 8 4 0
29 4 -1 —6 0 2 —4 —6 8 -10
30 4 -2 4 -1 6 7 1 10 9
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1. 3amani koopmunatu Touok A(X;; Vi z); B(x,; ¥y 2z,)5 C(x35 V35 23)5

D(x,; v, z,).

Bektopa AB; 6) uepes Touku A i B napanensHo BeKTOpy C—D; B) uepes Touky A

napanensHo Bektopam BD i CD; 1) uepes tpu toukn A, B, C'; n) snaiitu Kyt Mix

1) Cxnactu piBHSHHS IUIOIIMH, SKi IPOXOJATE: a) 9epe3 TOUKy A MeprHeHauKyIsSpHO 10

R —

AHAJNITHUYHA TEOMETPIA

wionaamu ABC ta ABD .

2) Cknactu: a) PiBHSAHHS OPSMOT, IO MPOXOAUTH Yepe3 Touku A i D ; 6) piBHAHHS

IEpIEHAUKYJIApa, onyneHoro 3 Bepiuunu [ Ha mwiomuny ABC' ; B) 3aranbHe piBHAHHS

npsamoi AB; r) 3HaliTk OCHOBY NepHEHAMKYISApa omyIueHoro 3 Touku D nHa mwiomuny ABC

Ne X Vi Z Xy Y Z, X3 V3 2y Xy Yy Zy
01 4 0 0 -2 1 2 1 3 2 3 2 7
02 -2 1 2 4 0 0 3 2 7 1 3 2
03 1 3 2 3 2 7 4 0 0 -2 1 2
04 3 1 4 —1 6 1 —1 1 6 0 4 —1
05 3 3 9 6 9 1 1 7 3 8 5 8
06 3 5 4 5 8 3 1 9 9 6 4 8
07 2 4 3 7 6 3 4 9 3 3 6 7
08 9 5 5 -3 7 1 5 7 8 6 9 2
09 0 7 1 4 1 5 4 6 3 3 9 8
10 5 5 4 3 8 4 3 5 10 5 8 2
11 6 1 1 4 6 6 4 2 0 1 2 6
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12 7 5 3 9 4 4 4 5 7 7 9 6
13 6 6 2 5 4 7 2 4 7 7 3 0
14 1 -3 1 -3 2 -3 -3 -3 3 -2 0 —4
15 1 -1 6 4 5 -2 -1 3 0 6 1 5
16 1 1 1 3 4 0 -1 5 6 4 0 5
17 7 1 2 -5 3 -2 3 3 5 4 5 -1
18 -2 3 -2 2 -3 2 2 2 0 1 5 5
19 3 1 1 1 4 1 1 1 7 3 4 -1
20 4 -3 -2 2 2 3 2 -2 -3 -1 -2 3
21 5 1 0 7 0 1 2 1 4 5 5 3
22 4 2 5 0 7 2 0 2 7 1 5 0
23 4 4 10 4 10 2 2 8 4 9 6 4
24 4 6 5 6 9 4 2 10 10 7 5 9
25 3 5 4 8 7 4 5 10 4 4 7 8
26 10 6 6 -2 8 2 6 8 9 7 10 3
27 1 8 2 5 2 6 5 7 4 4 10 9
28 6 6 5 4 9 5 4 6 11 6 9 3
29 7 2 2 5 7 7 5 3 1 2 3 7
30 8 6 4 10 5 5 5 6 8 8 10 7

37




2. Binowmi koopaunary BepmmH tpukytHuka A( x5 v, ); B(x,; v,); C(x35 y;).

1) Cknactu piBnsHHs: a) npamoi AB; 6) mpsamux, mo npoxoasats yepes Touky C
napajeabHo i NEPIEHANKYISIpHO 10 npsimoi AB; B) menmiann BE .
2) 3uaiitu koopaunatu Touku D | Takoi, mo6 gotupukytauk ABCD 6ys
1apasenorpamMmoM.

3) 3maiitu kyT Mixk npamumu AB i BE .

Ne X N Xy | N X3 yy | N X N X Vs X3 Vs
01 6 2 30 -5 12 19 16 -1 5 11 0 17 8
02 4 3 -12 -9 -5 15 17 6 5 -6 0 -10 3
03 -1 7 11 2 17 10 18 -2 6 10 1 16 9
04 1 1 -15 11 -8 13 19 10 -5 -2 0 1 4
05 | —-14 10 10 3 -8 27 20 =7 3 5 -2 8 2
06 7 1 =5 -1 -9 -1 21 4 1 0 -2 -5 10
07 -2 1 -18 | —11 | —11 13 22 2 8 -2 5 3 -7
08 10 -1 -2 -6 -6 -3 23 5 -1 1 —4 —4 8
09 | —12 6 12 -1 -6 23 24 | —14 6 -2 1 1 5
10 8 0 -4 -5 -8 -2 25 6 0 2 -3 -3 9
11 7 1 -5 —4 -9 -1 26 -9 2 3 -3 6 1
12 0 5 12 0 18 8 27 7 —4 3 -7 -2 5
13 8 0 —4 -5 -8 -2 28 -8 4 4 -1 7 3
14 1 5 13 0 19 8 29 3 -3 -1 —6 -6 6
15 6 1 -6 4 | -10 | -1 30 —6 5 6 0 9 4
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Ax+By+Cz+D, =0,

3. Ipsima (L) 3anana saranshum pisusaasm: (L) { Axt Byt CziD. =0
X+ b, y+0,z+ 0D, =0.

CxyacTi KaHOHi4He piBHAHHA mpsAMoi (L), a Takox piBHAHHS IUIOIMHY, 110 TPOXOIUTH

wepes npsmy (L) itouky M, (x5 y;5 z,).

Ne A] Bl Cl D] Az Bz Cz Dz X N 4
01 2 -1 -3 1 1 5 1 0 3 0 2
02 1 2 3 -1 2 -3 2 -9 1 2 0
03 1 | -1 -1 8 3 -6 —2 -1 2 1
04 1 | -1 2 4 -3 1 -1 2 -3 0
05 2 5 -3 —4 4 -3 2 -9 0 4 —2
06 2 7 -1 -8 1 2 1 —4 -3 0 5
07 3 4 2 -8 1 5 1 0 1 3 0
08 1 —4 -2 3 3 1 1 -5 5 1 -2
09 1 1 -1 -1 1 2 1 —4 -2 0 1
10 3 1 1 -5 4 -3 1 -1 0 -5 2
11 2 1 1 —2 2 -1 -3 6 0 2 3
12 1 -3 2 2 1 3 1 14 4 1 2
13 1 -2 1 —4 2 2 -1 -8 4 2 1
14 1 1 1 -2 1 -1 -2 2 2 3 5
15 2 3 1 6 1 -3 -2 3 10 -9 5

39



16 3 1 -1 —6 3 -1 2 0 =7 6 2
17 1 5 2 11 -1 -1 -1 -1 15 -10 2
18 3 4 -2 1 2 —4 3 4 2 6 10
19 5 1 -3 4 1 -1 2 2 2 8 10
20 1 -1 -1 -2 1 -2 1 4 2 4 6
21 4 1 3 2 2 -1 1 -8 3 7 11
22 3 3 -2 -1 2 -3 1 6 1 2 3
23 6 7 —4 -2 1 7 -1 -5 2 0 4
24 8 -1 -3 -1 1 1 1 10 1 2 2
25 6 -5 —4 8 6 5 3 4 7 0 -1
26 1 5 -1 -5 2 -5 2 5 3 5 2
27 2 -3 1 6 1 -3 -2 3 2 5 1
28 5 1 2 4 1 -1 -3 2 5 1 3
29 4 1 1 2 2 -1 -3 -8 4 0 -3
30 2 1 -3 -2 2 1 1 6 —4 6 3

. 3HaiiTu BigcTaHp Bijg Touku M o(xo; Yos 2 ) JI0 TUTOILIMHM, 110 MTPOXOJIUTh Yepe3 TPU

roukn M (x5 vi5 z)s Mo(x5 vys 2,)s Mi(x5 55 z3).
Ne Xo Yo Z0 X M 4 X, Y2 2 X3 Vs Z3
01 -12 7 -1 -3 4 =7 1 5 —4 -5 -2 0
02 1 -6 -5 -1 2 -3 4 -1 0 2 1 -2
03 —7 0 -1 -3 -1 1 -9 1 -2 3 -5 4
04 -2 4 2 1 -1 1 -2 0 3 2 1 -1
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05 2 -1 4 1 2 0 1 -1 2 0 1 -1
06 -5 -9 1 1 0 2 1 2 -1 2 -2 1
07 3 -2 -9 1 2 -3 1 0 1 -2 -1 6
08 —6 7 -10 3 10 -1 -2 3 -5 —6 0 -3
09 -2 3 5 -1 2 4 -1 -2 —4 3 0 -1
10 -3 4 -5 0 -3 1 —4 1 2 2 -1 5
11 4 3 0 1 3 0 4 -1 2 3 0 1
12 -21 20 -16 -2 -1 -1 0 3 2 3 1 —4
13 3 6 68 -3 -5 6 2 1 —4 0 -3 -1
14 2 -10 8 2 4 -3 5 -6 0 -1 3 -3
15 -3 2 7 1 -1 2 2 1 2 1 1 4
16 5 —4 5 1 3 6 2 2 1 -1 0 1
17 —-12 1 8 —4 2 6 2 -3 0 -10 5 8
18 10 1 8 7 2 4 7 -1 -2 -5 -2 -1
19 -3 1 8 2 1 4 3 5 -2 -7 -3 2
20 10 -8 —7 -1 -5 2 —6 0 -3 3 6 -3
21 —4 —13 6 0 -1 -1 -2 3 5 1 =5 -9
22 -3 —6 -8 5 2 0 2 5 0 1 2 4
23 14 -3 7 2 -1 -2 1 2 1 5 0 —6
24 —6 5 5 -2 0 —4 -1 7 1 4 -8 4
25 -13 -8 16 1 2 0 3 0 -3 5 2 6
26 16 -8 -13 0 2 1 -3 0 3 6 2 5
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27 5 5 —6 —4 0 -2 -1 —4 -8

28 7 -3 14 -2 -1 2 1 —6 0

29 -8 -6 -3 0 2 5 2 4 2

30 6 -13 | 4 -1 -1 0 -2 -9 -5

. L XTX VW 2y .
5. 3HalTH TOYKY IIEPETUHY MPSIMO] = 1 IUIOLIWHU
m n
Ax+By+Cz+D=0.

No X, Yo Z, [ m n A B C D
01 2 3 -1 -1 -1 4 1 2 3 -14
02 -1 3 -1 3 -4 5 1 2 -5 20
03 1 -5 1 -1 4 2 1 -3 7 —24
04 1 0 -3 1 0 2 2 -1 4 0
05 5 3 2 1 -1 0 3 1 -5 | -12
06 -1 -2 3 -3 2 -2 1 3 -5 9
07 1 2 -1 -2 1 -1 1 -2 5 17
08 1 2 4 2 0 1 1 -2 4 -19
09 -2 1 —4 -1 1 -1 2 -1 3 23
10 -2 2 -3 1 0 0 2 -3 -5 -7
11 1 1 -2 2 -1 3 4 2 -1 -11
12 1 -1 1 1 0 -1 3 -2 —4 -8
13 —2 1 -3 -1 1 2 1 2 -1 -2
14 -3 2 -2 1 -5 3 5 -1 4 3
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15 | 2 2 4 2 [ 1 3 1 3 5 | 42
16 | 3 4 4 | -1 5 2 7 1 4 | 47
17 | 5 2 | 4 [ 21 0o | -1 2 | 5| 4 | 24
18 1 8 | -5 8 | -5 | 12 1 | =2 | 3 | 18
19 | 3 1 | -5 1| 1 0 1 7 3 11

20 | 5 | -3 1| -1 5 2 3 7 | =5 | -1
21 1 2 6 7 1| 4 1 | -6 | -5
2 | 3 | 2] 8 1| -1 0 5 9 4 | 25
23 | 2| 3 3 | = 1 4 | -1 5 3 3

24 | 4 2 2 3 -1 2 5 3 1 | 42
25 | 4 4 3 2 5 | -1 4 1 7 | 47
26 | 4 | 2 5 | -1 0o | 2 | 4 | 5| 2 | 24
27 | 5 | 8 1 12 | -5 8 | 3 | =2 1 18
28 | -5 1 3 0 | -1 1 3 7 1 11

29 1 | -3 5 2 s | -1 ] 5| 7 3| -1
30 | 6 2 1| -1 1 7 6 | -1 | 4 | 5
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6x% +15x° +10x—12

lim

e 8xP—0x% + Tx+13
a=3p=3;
Qa=9; p=4;
a=8 p=9.

lim x4+ 2x% + Tx =11
e 3P —11x? +x+6
) aa=3; p=3;
2)a=10; p=6;
a=7, p=8.

2.04.

2.06.

2.08.

2.10.

2.12.

2.14.
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o Ax" +3x7 +2x -7
lim 5

rom 3P —x? + Tx+11
1) a=3; p=3;
2)a=10; p=6;
3)a=7, p=10.

o SxY 8T +2x 11
lim

r—n SxP =357 +2x+3
a=3p=3
2)a=5; p=4;
3)a=9; p=10.
 6x" +4x? +2x -3
lim 3

oo 2xP -5 +x—-7
1) a=3; p=3;
2)a=10; B=6;
3a=4; p=5.

24 43+ Tx -3
lim 5 3
=gt —0x " +2x+7
1) a=3; p=3;
2)a=9; B=8;
3)a=3; p=10.

B 4+5x7 4 Tx+2
lim 5

wo TP —Tx +x-6
1) a=3; =3
2)11:8; B=3:
3)a=5; B=6.

C Ax 43t e x -3
lim 5

w20 0xP —4x? 4 9x + 7
]}{1:3; B=3;
2)a=10; p=8§;
3Ja=3; p=4.




3. 3HAWTH TpaHUIIl TOCTITOBHOCTEH.

301 lim Ys+n® +Jan+12 47+ an* +ndn

3.02. lim

o o +4 e 2
. Un' +5 . lﬁ+n+ﬁ.|'1ﬁn3+1
3.03. lim ) 3.04. lim .
o 816 19 4 AYn® +24 n—sx Y44n°
N5+ n7 +an® +n 640 ++ln? +36
3.05. Iim _ 3.06. lim = .
now gl «J‘nz +25 =30 Q!nﬁ +6n° +12n*
YR 4T 6 45 A 430+ 20+ ) .{1'3_.13 + 22 +n+1
3.07. lim 7 e 3.08. lim :
241}1+n +5 N +343 =t '\‘{64+ HZ + ’.\Sjﬂﬁ +1
Ef 5 3 2 4f 3
3.09.  lim 590491 +1 | 3.10. lim an+1+ _rr +2+3n +3.
**%%’%3 +729 +{Inﬁ+l v %‘fn4+1{}
4 4 af 7
3L fim YO tmln 312, lim L
w89 o 8,6 L 4 4+ ¥n +16
fa.2 7 7 6
113, ]im]2+n+ ‘}{1 +]_ 314, lim le,ﬂ! +4n tn
n—sx "4\;3 + n:‘ U onT 4+ \I‘HZ +16
] {1’254_”1 +uf‘25+.*1: 8 T 6 S0 A0 £ 30 420 40
315 lim = ) 3.16. i'_':} n o -
=3 %{”64_5’?_ +10n* 1296+n" +4ir +216

. 1|I'ﬂ+l+3rtz+2+4rr3+3
m

- 350 + 12 ++f40n + 21

.19, i 3.0,
n—pa {‘fnﬂi +9 n—pars %‘gnﬁ +13
321, lim - ; ) 3.22. Iim y - _
"_}I\{ﬂﬁ+]+\[fﬂz+8 P 'J1+n'
! ! 6 2,3 7
333, lim 0 Hdnen 324, lim «j166+n +316+n”
e H2+xf,rt2+9 n—yn \flﬂ6+4n5+3n4
Y8 1T 1 6f £S5 14 138 1 2P
3.25. lm —
. §!ﬁ25+n +\][.I'!J+L15
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4. 3naiiTu rpaHuIl QyHKIIINA, He KOPUCTYIOUHCH MpaBmiioM Jlomras.

a)lim((a,x° + a,x* + a,x + a,) /(bx* + b,x* + bx +1,)),

ne a,=2N-19; a,=N-26; a,=18—N; a,=3N-40;

by=N-20; b,=3N-37; b=2N-1; b,=30-N.

0) linllv((x2 ~3Nx+2N*)/(x* —4Nx+3N?));

B) ling(\/a + bx —x/cx+az)/()c2 + 5x),

ne a=N?>; b=3N-15; ¢=2N+1; s=19-N.

r) lirr(}(cosax—cosbx)/xz, ne a=15—N; b=N+1.

0 im((x+a)/(x+b))*, e a=2N+5; b=16-N.

N —nomep Bapianra.

5. 3maiitu moxinui dy/dx , sxmo: a) y= f(x); b) y=g(x).

Ne 7 (x) g(x)

01 (1+exp(3sin2x))’ Intg(2x +5)

02 4cos’ x/sin’ x arctg (exp(5x))

03 exp(ctg 5x) arcsin ((1-3x)/(1+3x))
04 (3+6x)//3—4x+5x sin’ x — x” cos 2x
05 sin® 2x/(2 +3cos’ 2x) InIn sin (1+1/x)

06 te* (1+x)/(1-x)) exp (2arctg(x))

07 (1+x3) /(1= x%)) ctg’x +2Incos x
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08 arctg (tg” x) In ctg 3x — arcsin~/x
09 exp (arccos 2x) arcsin x/ 1+ x>

10 tg’ Sx —3tg’ Sx +3x arccos’ (3—x)/(x* —2)
i In (3+v9—x%)/x) ctg’2x —exp(—x/2)
12 x arcsin ((2x+1)/5) In ctg 3x +exp(5x7)
13 arctg(x’)—x" Inx Intg(x*)+2Inlnx
14 (1+tg 2x)/(1—tg 2x) arctgr/x —/x

15 xarcsinx_ﬂl_xz xarctgx+x21n 2x
Ne S (x) g(x)

16 \/(l+x2)/(1—x2) arctg (1/x)—In*3x
17 X \/(1 ) /(1-x) In(arcctg (x/3))

18 x4+ 1/(x+~1+2%) In tg3/x —exp (sin’x)
19 arctg (x +v1+x°) (exp(sin x) —cos Inx)’
20 (1+sin 3x)/(1—sin 3x) arcsin (x*) +cos’ (2x +5)
21 2/33x% +x-3 arctg’ In x

22 cos’3x/sin’ 2x Insin® (3x —1)

23

xyJ(1=2x7)/(1+x)

arccos 3/(2 —3x%)
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24 (2-3x7)/2 = 5% —x° cos’ 2x —x’sin’ 3x
25 (X2 +2)/4/2 = 5% = x° tg” 3x/(3 —2sin” 3x)
26 ctg’(2x° +x+2) xInsinx—5+vx
271 tg’2x+2 Insin (x*/2) arcsin® (x/(1+~/1-x))
28| 2tg?(1—x)+exp (x cos’ x) 2 sinx/(1+cosx)
29 2

(1+sin® 2x)3 In (expx+4/1+exp 2x)
30 arcsin x/ (1+tg x)

In (ctg x)/ (1+cos’2x)

6. 3maiitn d°y/dx’: a) y=f(x); 6) x=x(t), y=y(t).

Ne 7 (x) x(1) y(t)
01 x/(x2=1) cos (¢/2) t—sin ¢
02 In tg (x/2) t* + 84 t°+2t
03 x*Inx ¢ —sin2t t—cos2t
04 X arctgx exp (3¢) sin 3¢
05 arctg Sx 3sin’ ¢ 2cos’ t
06 exp (tg 2x) 3 sin ¢ 5cos’ t
07 (cos x) exp (2x) 3¢22-F 4¢
08 | (sin 3x) exp (—2x) 24— 4 3t
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09 - t+Insint t—Insin ¢
Ne 7 (x) x(2) (1)

10 x exp (—x°) In? (t+1/1%)/3
1 X/ (x> =1) sin (¢ / 3) 1> —cost
10 x exp (—=x°) In¢ (t+1/1%)/3
12 In ctg 2x A _1 Int

13 X m gt cosec2t
14 2 I(xP—4) COs ¢t+1tsin ¢ sint—tsin ¢
15 x/1+x% cos’ ¢ tg’ t

16 X/ (x* —4) (cost)expt (sint) exp ¢
17 x3/(1—x2) arctg ¢ 12/2

18 x> exp (3x) In (1+1¢%) {—arctg 1
19 x* In 2x £’ —cos (t/2) t* —sin(t/2)
20 x” arctg (x/2) exp (2¢2/3) ctg 3t

21 arctg (5x°/3) 3 cos’t 2sin” ¢
22 exp (cos” 5x) 3cos’t —2sin’ (¢/2)
23 x/(x*=1) exp () exp (21)
24 N t* +Incost t*—In sin ¢t
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25 PN 3/t + 1/ 36° +1t
26 x*/(1+2x) 3t -1/t 3¢ +1
27 x exp (—2x) t—sin 3¢ t* + cos 3¢
28 exp (ctg 3x) —2cos 3t 5sin’ 3t
29 3/ (1+x) t+1/t t°+ 27
30 x* exp (—2x) (> +1)/2 In (1+7)

7. CxiacTy piBHsIHHS ZOTHYHOI Ta HopMaii o kpusoi ' = f(x) Brouwi M, (x,; f(x,)).

N [ x, f(x) N | x, S (x)

01 | -2 dy — x> 16 | 3 (x=D/(x* +3)
02 | 4 o253 | 7 | T | S+ +1)
03 | =2 8/(4+x%) 81 -1 (x=1)/GB+x%)
04 | 1 Ay 19 | 4 24+ (x-3)*
05 2 x/(1+x%) 20 3 (x> =3x+6)/x
06 L a+3x)/3+x%) | 21 3 (x* =3x+3)/3
07 1 x4+ 22 | -l (x+1)/3+x%)
08 | -1 | @4-x/4+x*) | 23 1 3x* —16x°
09 2 © —6x% +9x 24 2 1/(3x+2)
10 | 1 R 25 | 2 23y
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11 1 2x—1/x 26 3 X —12x+7
12 Ll @+6)/a+x | 27 | 2 2x/(2x* +1)
13 -8 3/xz ~90 28 1 In (1+x2)
14 1 (x> +1)/(1+x") 29 2 (x> +5)/(x* =2)
15 1 2x/(1+x2) 30 V4 x—sinx
8. 3HaiiTu TpaHuIl QYHKIIIH.
1
. XN mX cig x
x—+l 4
clg=x . —I"
8.03. lim"/ﬁ— 50 8.04. |, l+sin x cos 2x Jsin
.f—!rﬂl‘\ cos IJ =—=0] 1+sin x cos 3x
L 1
8.05. |im {cns ‘q'r;)* . 8.06. |im sin x 1: -a
0 x—al 5in a |
5 \ 1
tg 5x sm 2x 2.08. . sinx |jr-3
8.07. Iirrh (cos x) fim sin 3 )
! [EE
8.09. :iﬂ(mg %] 8.10. 1im| &= -‘} g
_ T 1
B.11. Iy —2x\E 7 i
!;IE}[S 2x)° 7. 8.12. lim[ms x|
=2 cos 2}
1
213 |iﬂ}[[3i1’1 A_]ﬁlgx 12.3.1. 8.14. [jm{z—;_-ngj_-r} sin” x
X x—l)
!
8.15. }rﬂ [ 5 m‘:x ]““' o 8.16. l,_,:% 2f2 _cos x.
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1l o
L —
- la

8.17. 1| 118X cos 2x ) 8.18. | 2—5\'
Jlfl—lllﬂ[ | +1tg cos 5x J ' tl—r“:[ al
8.19. JL“E{LE %]@ 8.210. :!:I_I:[:EI‘I:MTT:}L —sinx
nX |
8.21. lim(5 - 2x)™ 7. 8.22. jimf 3X=1 |
o - x+1)
, = '
. 9-2x1" & sin x
8.23. Jlrl_rﬂ;k IJ °. 8.24. Iina{l +sin 3x)
1Bsin x
8.25. IimT{s;in x)cex .
9. Nocmigutu pyrkuito ¥y = f(Xx) Ta noGymysaru ii rpadixk.
* 7@ * 7@
01 x>/ (x—1) 16 | (x> —2x+2)/(x-1)
02 x*/(1+x%) 17 Gx*+1)/x°
03 (X +4)/x° 18 x /(x> +2x-3)
04 | (x> =x+1)/(x=1) | 19 (x—2)’ /(x—1)
05 (x*=5)/(x=3) | 20 Ax/(4+x%)
06 x/(x=1) 21 (x*=5)/(x=3)
07 4x> /(x* —1) 22 4x° /(x* =1)
08 (x> —4)/x 23 (4x* +5)/x
09 (x’ —4)/x 24 1 (2-4x7)/(1-4x%)
10 (x> =D /(x+1) 25 (x*-3)/x
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I P =D/A+x*) | 26| (4x-12)/(x-2)°

20 e -Dix+1) | 27 x/(x* +4)
13 x/(x—4) 28 x+8x/ (x*+1)
4 P+’ -4) | 2 4x* /(2 - x)
15 Gx* +1)/x 30 x/(x* —4)

10. s ¢dyskuii ©=F(x,y) 3HAWTH YaCTHHHII MOXiaHI 1-T0 Ta 2-T0 MopsAAKiB Ta qudepeHmiam 1—
ro Ta 2-T0 MOPSJIKIB.

Ne F(x,y) Ne F(x; y; 2)

0L/ (x>=y*)° |16 2x+y)exp(—x y)

02 exp(xy) 17 arctg (x/y)

03 xcos” (xy) 181 In((x=»)/(x+y))

04 \/;sin(y/x) 19 cos’ (Bx—4y)
05 x 20 x exp (y/x)
(" +)1g(x/y)
06 In (x>+ ) 21 | arcsin (x—yp) / (x+))
07 exp(x/y) 22 exp(x+y)

08 sin’ (Bx—4y) 23 (x2 + yz)/ (x—y)

09| ylnx+xlny |24 xIn (y/x)

10 x> =3y° 25 x =y +In(x/y)

g (2x=3y) 126 (P +y)igx/y)
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12 xy/(x+y) 27 y\/m
Bl mx—yh) |28 Pr—»y
14 m 29 cos (x )
15 sin’ (y —ax) 30 In (x+exp(-y))

11. 3amana dysxuis z = f(x; y)=Ax" + Bxy + Cy’ + Dx + Ey + F Ta nsi roukn M (x,; y,)
ta M, (x,; y,). Ilotpibro: a) oGuucnuru 3Hauenns z, = f(x,; »,) dyuxuii B ouri M ; 6)

oGuncinty 3Havenns z, = f(x;; ¥,) ¢yskuii B8 Touni M, ; B) obGuncianty HaGIMKEHE 3HAYCHHS

z, = f(x;; »,) Broui M, Buxoxsum i3 3HaueHHs z, QyHKuii mpu mepexoxi Bix Touku M o

toukun M, nudepeHmianoM; OLIHUTH y BiACOTKAX BiXHOCHY IOXHOKY, IO BUHHKA€ IIPH 3aMiHi

nosepxui z = f(x; y) Brouni M, (X,5 ¥, 2Z,)-

CKJIACTH PIBHSHHS JOTHYHOI IJIOUIMHMA Ta HOPMaJi J0

Ne | 4 B cC | D E | F X, Yo X, b2

01 1 1 1 0 0 0 1 2 1.02 1.96
02 1 3 1 0 0 0 1 2 1.03 1.97
03 5 -1 3 5 2 -1 1 2 1.01 2.02
04 1 3 0 —6 0 5 4 1 3.96 1.03
05 1 0 -1 6 3 -1 2 3 2.02 2.97
06 1 2 3 0 0 5 2 1 1.96 1.04
07 1 0 1 2 1 -2 2 4 1.98 3.94
08 1 0 -1 5 4 -1 3 2 3.02 1.98
09 3 -5 2 0 0 11 1 2 1.03 1.97
10 | -1 2 0 0 0 4 -3 1 -3.02 1.01
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11 1 0 1 0 0 4 2 4.03 1.96
12 2 3 4 0 0 2 1 1.94 1.03
13 0 2 0 3 -2 2 2 1.93 2.05
14 2 2 -1 0 0 1 3 0.95 2.94
15 2 -3 0 4 0 1 3 1.07 2.94
16 0 3 0 2 0 1 2 1.05 1.93
17 1 2 3 0 0 2 1 1.96 1.04
18 1 0 1 -2 2 1 2 1.08 1.94
19 2 0 1 0 3 2 -2 1.93 -2.04
20 1 -2 1 0 0 4 -3 4.05 -2.94
21 | -1 3 2 0 0 -1 1 —0.94 1.07
22 3 0 1 18 -1 -3 4 -2.95 4.06
23 1 0 1 —4 2 3 2 2.97 2.05
24 0 1 0 2 -1 2 2 1.98 2.04
25 0 2 -1 1 0 1 1 1.05 0.98
26 1 2 0 0 -1 2 3 1.95 3.05
27 1 0 1 -2 0 2 1 2.04 1.08
28 2 2 -1 0 0 1 3 1.05 3.04
29 0 -5 0 4 3 2 -1 2.02 —-1.03
30 0 5 0 -3 -6 3 2 3.03 2.02
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HEBU3HAYEHUW IHTET PAJI

1.06uncauTH HEBU3HAYCHHH 1HTETPaI.

BapianT 1 BapianT 2 Bapianr 3
[(2x+3)dx & [eax
4x° -9
| dx I(1 +1g5x)° . i dx
('x+2)ln('x+2) COSZ Sx X”\/4+Zn.x
2. 2. )
xdx sin2x sin2x
2 n 2 > dx j ) dx
coS (3x +5) S5+ cos” x 4—-3sin” x
[ x sinxdx Ixze_xdx sz In xdx
3. 3.
jxlnxdx jw/9—x2dx jx2 sin3xdx
1 1 1
J.x2+6x—7dx 4. J‘x2+4x+2d)C 4. J‘x2+3x—7dx
Isin 2xsin4xdx fsinch0S7xdx jcoszsinzdx
) 5. X . > xd 5.
I sin Sx cos 4xdx js1n§s1n xdx fcos Sx - sinTxdx

Bapianr 4 Bapianrt S Bapianr 6
3 dx dx
= dx [——
| 17 | T Baes | sy
[(5x—7)"dx j 5¢ " dx j e ™" dx
4 d 4
jsin(;+5j—§ Iex d_32€ I4¢Sin3 2x - cos 2xdx
2 e * 2 Y 2 J. Inx
cos x cos3x dx
dx = d 3/.2
I Jx I 3sin3x -5 g \/)T
[arccos2xdx [x*-2%dx [e** - cosxdx
3 3 3
fx-cos2xdx I(4x—2)c052xdx. [x-3%dx
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1 1 1
J‘x2—6x—4dx '[x2+4x—6dx 4 J‘xz+8x—7dx
jsinxsin4xdx jsin7xcos7xdx J-cos3—xsin£dx

2 3
5
I sin 5x cos 2xdx J.Sin g sin xdx jcos 6x - sin 7xdx
Bapiant 7 Bapiant 8 Bapiant 9
[ [ J&x —2) dx
16 —9x? x* -8
1 5 1 j—dx
J-(sin2—(5_x)_2}lx '[(4—7x+COS(4_3X) Vx [1- 92
3x %/7
e : 4+Inx
T ax je”"z - sin2xdx J——dx
4+e¢ ) X
dx
. 1 cos(Inx +5)— G, dx
jsm(lnx—S)-;dx .[ ( )x .[e I
[x% e ax J(9x% +1)- & dx [x?- e dx
3
fe_3x - cos xdx jx7 -In2xdx Iarcthxdx
J‘ 2 glg 4 dx ! d 4 1 d.
x o J‘x2+4x+12 g J‘x2+3x—5 ’
jsinstin4xdx jsinlecos7xdx J.cosfsinfdx
4 3
5
.[ sin 9x cos 4xdx J.Singsm 3xdx jcos 5x -sin9xdx
BapianT 10 Bapianr 11 Bapiant 12
J-16dx9 J. dx J.(“\/;—Z)de
e Jx? =16 )
1 J- dx
I sin’ (5—x) dx J(cos(4 —3x) dx [9_ 952
3
Ie pay dx flnzx@ 5 f x~dx
x—1 X 5—4x*
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I(6x2 +1) - sin2xdx

dx LIS | e dx
x-cos*(4—Inx) jex-x—2 o2 _4
_[x -In* 5xdx IX 25 J‘x2 e 3 gy

sz 47" dx 3 3 x

fe_5 - sin xdx

f%dx
x°—=12x-7

1
4 —dx
Ix2+4x+14

1
4 ——dx
J.x2 +14x -7

I sin 3% sin xdx

I sin x cos 8xdx

'[cos _—xsinfdx
2 3

. 5 _ 5
J sin 6x cos 4xdx j sinszin 2xdx j cos 3x - sin 7xdx
Bapianr 13 Bapiant 14 Bapianr 15
J- dx J. dx j dx
4—9x? 1 1-2x R
dx —2x -2x
e “dx 3 dx
J.9x -3 '[ .[
j3—”ln3x_1dx | df [e** - cos(e™ +3 )dx
2x x-(4ln"x+9)
2 p 2 j eZX
. X ———dx
sin(4 +tex ) - _— dx
j ( gx ) cos x '[\/;-sinzx/; 4—e
2 . 3
jx-ln xdx Jx-smzdx fx - In xdx
3 3
[e” - sin3xdx sz o di sz - cos xdx

I_T_l___dx 4 fir—l———dx 4 fTT_l___d”
x°+6x—-6 x“+4x+16 x“+10x-7
jsin22xsin4xd jsinchosl7xdx J.cosfsinﬁdx
5 5 2 3
. X .
_[smle cos 4xdx ISIHESIH 4xdx jcos 5x-sin13xdx
Bapiant 16 Bapiant 17 Bapianr 18
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dx

5
X

dx
J.x -3

dx
J.l—x

I e dx

dx
I4—x

I31_2x dx

jx3 A/5x* = 3dx

[cos(3—€")-e"dx

jsin(4+«/5—x)-\/g

L

3 2 arctg2x dx 2
J‘z—x +4 -3x2dx fe € ﬁ J‘earctgx . dx
i 94 9x>
jx-lnzxdx Jx'cosgdx fezx - Sin xdx
3 3
[e™ - cos2xdx Ixz In? xdx [x-2%dx

1
Tt
x“+16x—4

4 j———i——— x
x> +4x+20

4 j———l————x
x> +12x-18

j sin 2xsin 14 xdX .[Sinl Lxcos 7xdx Icos X sin dx
5 5 4 2
) X .
Isn15xcosl4xdx ISHT§SU16de Iamle-$n7xdx
BapianT 19 BapianT 20 BapianT 21
J- dx J. dx dx
4-x’ 4-2x sz
1 1
dx Jerdx [3*dx
9x
dx
eind 6y - 1+Inx)> =
[Vsin® 6x - cos 6xdx [x-sin(3 - 4x )dx J( ) .
2 2 . 2
J- x“dx J‘2sm(x)+5.cosxdx 3¥
3 j dx
4x” =5 9* +4
J’x e dy Iarcsinfdx Iarctg3—xdx
3 ? 3 2
[e* - sin=xdx [e2 sin>X dx [x*-edx

1
4 —dx
J.x2+4x—20

1
4 ——dx
Ix2+12x+18
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j sin xsin 7 xdx Isin 25xcos Txdx jcos 3x sin2 dx
5 6 5 2 3
: . 6x .
_[sml 5xcos14xdx ISIH El 2xdx Icos 25x - sin 7xdx
Bapiant 22 BapianT 23 Bapiant 24
dx ¥
I6—9x ,[ /—dx I(%_4) dx
1 X2 -25 1 J
1 X
(o Jleoss =30 Tor
2
x°+1 3
X
dx dx dx
jsin(lnx+5)— x¥+3x+1 f7—4x4
X
2 2
- xdx
sin5x-(1+ cos5x )" tx 2 dx T
I je x3 J. V7x* =3
Je‘“ - sin xdx [x - sin3xdx [cosx- e dx
3 3
J. arctg2xdx _[ x-In’ xdx [arcsin2xdx
1 1 1
—d 4 ———d 4 ——— 54
Ix2—2x—4 ! Ix2—4x—18 * Ix2+12x+22 g
j sin 8xsin 4xdx .[ sin 6 cos 7xdx '[cos X sin X dx
5 5 6 3
. X .
_[ sin 4x cos 4xdx I sin 5 sin 2xdx jcos 6x - sin9xdx
Bapianr 25 Bapiant 26 Bapiant 27
9"_’6 [ (25 -4) ax
. ¥ R -10 oo,
1 X
J.(—cos "4 jdx J(cos(Sx —3) Mx 9% -2
sz +6 d 3
3 X dx
_[cos(lnx+5)@ ¥ =2 '[23—364
2 ’ 2 ! 21 2
J.COSSX-(1+SiIl5x)7dx je_; ﬂ J. ——
2
3 x° =3
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I e " -sin xdx

j (x—1)-sin3xdx

J.cosx-e”dx

3
_[ arctgbxdx _[ x> -In? xdx [arcsin2xdx
Iz;dx I%dx 4 I%dx
x°+2x-5 x“+4x+18 x°—=12x+22
_[sin 5 csin docdx J.sm Sxcos 7xdx Icos%sin%dx

5
J- sin(—4x)cos 4xdx J.Sin X sin3xdx Icos 5x - sin 2xdx
BapianT 28 Bapiant 29 BapianT 30
[—& dx [ -4f ax
6—-2x _[ >
x° =2 1 d
J e (cos(5— )} =
sin’®(5 - x) .[ cos(5 — x) ki V6x
x*+1 X3
J.(lnx+5)ﬂ J.)C3+3)C+3 '[7—6x4 dx
X 2
1
sin4x - (1+ cos 4x)” dx i xdx
[sin4x-( ) Jor -5 oo

J. e . cosxdx J.x -sin 7xdx '[cos 3x-e*dx
3
_[ arctg2xdx _[ 4x-In* xdx jarcsiandx
1 1 1
S ————dx 4 ——————-dx
J‘xz—2x—4 J‘x2—4x—18 '[x2+12x+22

I sin(—8x)sin 2xdx

_[ sin 2x cos 4xdx

Isin 7xcos 7xdx

Isin g sin 2xdx

_[cos 4_x sinf dx
6 3

J- cos 6x - sin xdx
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2.3HaiiTh HEBU3HAYEH] IHTETPAJIH, 110 MAIOTh BUTJISI:

a) I sz 2+ Bt Ddx; 6) Jsin"xcos” xdkx.
X+ gx+r
Ne A B D p q r k n
01 1 2 -3 1 -2 7 3 3
02 2 1 4 1 4 1 2 3
03 2 5 2 1 4 -8 3 2
04 2 -3 1 1 2 -8 2 2
05 3 -2 2 1 -2 8 0 3
06 3 2 1 -1 2 8 3 0
07 4 3 2 1 2 3 6 0
08 3 1 -1 1 -2 3 0 4
09 1 1 1 1 -1 1 4 0
10 1 0 2 -1 2 3 0 6
11 1 3 -2 -1 -2 3 5 0
12 1 -3 2 1 4 3 0 5
13 1 6 -5 -2 3 2 3 4
14 1 3 -6 -1 -1 1 4 3
15 1 2 -8 1 -4 5 2 4
16 2 1 3 5 -2 1 4 2
17 1 3 -2 1 1 -1 2 5
18 1 3 4 -1 -1 2 5 2
19 1 4 3 1 -2 5 3 5
20 1 3 -5 -9 12 -2 5 3
21 1 -5 2 4 9 1 3 -4
2 1 8 1 1 2 5 4 3
23 1 1 -3 -1 -2 3 -3 0
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24 1 1 2 2 0 3
25 5 9 6 2 3 5
26 2 3 11 2 5 3
27 3 1 1 1 5 3
28 5 1 2 -1 3 5
29 -1 1 4 4 7 5
30 2 -1 2 2 5 7
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BU3HAYEHHWI IHTETPAJI

. O6uucnuTH
BapianT 1 BapianT 2
I. OGuuCcIUTH BU3HAYCHUN IHTETPAI: I. OGuucINTH BU3HAYCHHIA 1HTETPAIT:
82+ 5Yx txt—4
1. I—?’dx 1. '[2 - dx.
1 X 0™
In3 x 0 15
e dx
2. I 5 2. j2x(x2 —1) dx.
o l+e o -1
ﬁ 1
; 2 dx 3. [xe "dx.
: _[ 2 0
» COS~ X
6

II. O6uncauTH Twiomi Giryp, 0OOMeKeHHX
JIHISIMH:

a)y:\/;, x=9, y=0.

6)y=(X+1)2, yi=x, y=1, y=0.

II. O6uucnurtu ot ¢iryp, 0OMexeHnX
THIAMU:

a) y:x2+2x+2, y=0,x=0,x=-3.

0) y:sinx,x:O,x:g,y:O.

BapianTt 3

[.LOGuncnuTH BU3HAYEHUH THTErpa:

1. f(?)xz —2x+ l)dx.
1

cVinx

2. dx.
o
e

3. lenxdx.

1

II. O6uucanTu momt ¢Giryp, oOMexeHuX
JTHISIMH:

1
Q) y=—, =X, X=3.
x

6) y =arccosx, x>0, y>0.

BapianT 4

. OCuucaNTH BU3HAYCHUI 1HTETPAIT:

1. T'( 2x +§/;)dx.

0

2. | sin2xdx.

BN C—o|y

1

2
3. I arctg2xdx.
0
II. O6uncnutu mwioni Giryp, oOMexeHnx
JHISIMH:

a) y:xz, 4x -y =0.

6)y:%, y=1, x=0, x=¢, y=0.

Bapianrt §

BapiaHnr 6
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. O6uucnuTH BU3HAYCHUH THTETPA:

1. ?(xz —2x+3)dx.
1

5 T dx
x/l+Inx

e—1
3. [In(x +1)dx.
0

II. OGuucnuTu o ¢Giryp, oOMeKeHUX
THIAMU:

a) y=cosx, x=0, x:g, y=0.

0) y:\/;, x=4, y=0.

[. O6uncnuTH BU3HAYECHUH 1HTETpaL:

1. (x2 + 3)2 dx.

O ey

2. (ex —l)loexdx.

S

3. je'xlnxdx.
1

II. OGuucanTy o Giryp, 0OMeKeHIX
JHISIMU:

a) y=x",x=0, y=0.

6) y=e',x=4,x=0, y=0.

BapianT 7

[. OGuucnuTH BU3HAYCHU 1HTErpa:

1. :4[ x -1 dx.
1

3\/;+1

9
2. J' x —ldx.
2

II. O6umcauTu o Giryp, oOOMexeHUX
JHISIMU:
3

a) y=sinx, y=—x.
T

0) y=x2—2x+3, y=3x-1, x=0.

BapianT 8
[. OGuucINTH BU3HAUYCHUHN 1HTETpA:
0 3
X
1. j —+1| dx
H\2

%1+5tgx
' m/ cos” x

1
3. jxarctg2xdx
0

2 dx

II. OGuucanTu momi Giryp, oOOMexeHuxX
JHISIMU:

a) y=(x+1)2, y=4.

T
6) y=tgx, y=0, x:E.

Bapiant 9

. O6uucnuTH BU3HAYEHUH THTETpa:

Bapiant 10

[. O6uncnuTH BU3HAYEHUH 1HTErpa:
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X
> dx
X

1'j‘~1+x/_

sinl

J arcsin® x
o A1—x?
1

3. [arcsin xdx
0

dx

II. O6uncauTu o Giryp, 0OOMeKeHHX
JIHISIMU:

a) y=sinx, X=m, y=—Xx

6) y=4—-x", y=2x+1.

1. T(\/} +2)ix

6
2. I\/x—de
2

3
3. [In(x +3)dx
0

I1. OGuucnuTH o ¢iryp, oOMexeHUX
JHISIMU:

a) y=x", x=1, y=0.

6) y=e *, x=0,x=1, y=0.

BapianT 11

[. OGuucnuTH BU3HAYEHUI 1HTErpa:

II. O6umcauTu o Giryp, oOOMexeHUX
JHISIMU:
a) y=4—x2, y=0.

—2x

6) y=e*, y=e >, y=2.

BapianT 12

. OGuucINTH BU3HAUYCHUHN 1HTETpAI:

1. 1(3& + %jdx

+JIn3 5
2. f xe* dx
VIn2

2n
3. [(2x+1)cos 3xdx
0

II. OGuucanTu momi Giryp, oOOMexeHuxX
JHISIMU:

a) y=1+e*, x=0, x=—4, y=0.

6) y=x>+1, x=0, y=2x+9, y=0.

BapianT 13

I. OGuncanTH BU3HAYCHHI 1HTETpAT:

BapianT 14

I. OCuncnNTH BU3HAYCHHIA 1HTETPAIT:
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II. OGuucanTu o Giryp, o0OMexeHIX
JHISMU:

a)y:4x2, y=x"+3.

0) xy=1, y:xz, y=4, x>0.

8/ 1
1. ||l —=-3x+5|d
/e

2. | —xsin x2dx

2
Y
5

3. J'xcos2xdx
0

I1. OGuucnuTH o ¢iryp, oOMexeHUX
THIAMU:

a) y:x2—3x, y=X.
6) y=e>*, x=1,x=2, y=0.

Bapianr 15

I. OGuHCcIUTH BU3HAYCHUN 1HTETPAIT:

1. '1[(\/;+3\/x7)7’x

P xdx

_Jl 541 —x?

V2

2.

0
3. J.xsin?)xdx

-1

II. OGuucanTy o Giryp, oOMexeHIX
JHISIMU:

a) y=e',y=e, x=—1.

0) y:4x—x2, y=-3.

Bapianr 16

[. OGuncINTH BU3HAYCHUHN 1HTETPAT:

-1
1. j(x+%+%jdx

-2 3x
5 242 xdx
33 A1+ x?

i
3. [xsin2xdx
0

II. O6uncnutu maouy Giryp, oOMexeHnx
JHISIMH:

T

a) y=sinx, x=0, x=2, y=0.

6)y=\/;, x=4, y=0.

Bapiant 17

. O6uncnuTH BU3HAYEHUH 1HTErpa:

1. T(xz +x+1)dx
-2

Bapiant 18

[. O6uncnuTH BU3HAYEHUH 1HTErpa:

(1
1. j(—+2x—x)dx
X
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) Tsinlnx

dx
X

1
3. Ixze_xdx
0

II. OGuucanTu o Giryp, o0OMexeHIX
JHISMU:

a) y=—x, y=2—-x, y=—4,y=3.
6) y=—x>-7x+10, y=0.

|

5 I xdx
o1+ x?

1
3. jxarctgxdx
-1

I1. OGuucnuTH o ¢iryp, oOMexeHUX
THIAMU:

a) y=sinx, x=0, x=g, y=0.

6) y=x, y=4—-x, y=0, x=3.

BapianT 19

[. OGuucnuTH BU3HAYEHU 1HTErpa:

301
1. j(—2+ezx —x)dx
3

X

0
) .[ dx

) (5 + 2x)5

1
3. Iarctg6xdx
0

II. O6uncanTu momut ¢Giryp, oOMexeHuX
JTIHISIMH:

BapianT 20

[. OGuucINTH BU3HAYCHUHN 1HTETpA:

1. Jl.(x\/;—2x+l)dx

2
2. jeAiE
1 X

w

3. [In(x +11)dx
0

II. OGuucauTy momi Giryp, oOOMexeHuX
JHISIMU:

a)y:ex’ x=4, xZO, y:o a)y:sinx} x:O’ x:g’ y:O
2x

0) y= +y=1,y=2.

) y=e, x+y=ly 6 y=x', y=2.

Bapiant 21 BapianT 22

[. O6uncnuTH BU3HAYCHHM 1HTETpAT:

1. T(x3 +3x Jix

I. OGuncnNTH BU3HAYCHHIA 1HTETPAIT:

27 1
L e |
] 3/.2

Vx?
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2. jcoslnx@

1 X

1
3. [arcsin 7xdx
0

II. O6umcauTH o Giryp, oOOMeKeHHX
JIHISIMU:

a)y=6—x2, y=0.
6) y=x, y=1, y=4, x=0.

2 o¥dx

2. |

0 31—2€x
T

7

3. _[xarctg2xdx
0

I1. OGuucnuTH o ¢iryp, oOMexeHUX
THIAMU:

a)y:—l, y=0, x=1, x=2.
X

6) y:2\/;, x=4, y=0.

Bapianr 23
[. OGuucnuTH BU3HAYCHUI 1HTErpa:

2

1. j(3x2 +4x —l)dx

-1

2
%‘ 1 dx

2. s1r1——2

Lo
3

3. jxln(x +17)dx
0

II. O6uucanTu mouti Giryp, o0OMeKeHuX
JTHISIMH:

a) y =sinx, yzzx.
T

6)y:2\/;,y:x.

Bapiant 24
[. OGuucINTH BU3HAUYCHUHN 1HTETpa:

3

1. j(2+x—3x2)dx

-1

1.2
2.dex

01+X6

3. Tln Txdx
1

II. O6uucnutu maouy Giryp, oOMexeHnx
JHISIMH:

31
,X=—".

a) y=sinx,y=2sinx, x= 2

NP

6) y=x>-1, y=Tx—-7.

Bapianr 25

. O6uucnuTH BU3HAYEHUH THTETpa:

1. :?(%/;—x+3x2)dx

-1

Bapiant 26

[. O6uncnuTH BU3HAYEHUH 1HTErpa:

4
2
1 X
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1
) I xdx
0

V4 —x?
1

3. [arcsin xdx
0

II. OGuucnutu o ¢Giryp, oOMeKeHUX
THIAMU:

1
Q) y=—, V=X, x=3.
X

6) y=x>, 4x—y=0.

In2 2% 1y

X .

2.

0 1+€2

% xdx

3. [ ——.
%smx

I1. OGuucnuTH o ¢iryp, oOMexeHUX
THIAMU:

1
a) y=—, y=X, xX=e.
x

6) y=2sinx, y=sinx, x=0,x=17.

Bapiant 27

[. OGuucnuTH BU3HAYEHUI 1HTErpa:

2x* -4

L[ .

0 2+x

dt.

2. ?3)62 (x3 + 6)11dx.
-1

1
3. jxe_zxdx.
0

II. O6uucanTu momti ¢Giryp, oOMexeHuX
JTHISIMH:

a) y=e', y=0, x=-1, x+y=1.

6)y:—x2+3, y=x"+1.

BapianT 28

[. OGuucINTH BU3HAUYCHUHN 1HTETpa:

1. f(4x3 +3x2 )ﬁlx.
1

2. j3+—lnxdx.
1 X

3. jx3 In xdx.
1

II. O6uuncnutu maouty Giryp, oOMexeHnx
JHISIMH:

a) y=2cosXx, y=COSX,
x=0, x=m/2.

0) y:—x2+5x—6, y=0.

Bapiant 29

[. O6uncnuTH BU3HAYCHHI 1HTETpAT:
16

L[ + 4 i
0

3
2J.xdx

»xt—4

BapianT 30

I. OGuncnNTH BU3HAYCHHI 1HTETPAIT:

27 1
LT N
1 3/.2

Vx?
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3
3. len(x +17)dx
0

II. OGuucnutu o ¢Giryp, oOMeKeHUX
THIAMU:

a) y:ezx, x=—4 x=0, y=0.

6)y=\/;, x+y=2, x=0.

2 e dx

> £ 4(1—2¢")
2

3. jxarcthxdx
0

I1. OGuucnuTH o ¢Giryp, oOMexeHUX
THIAMU:
a) y=x2,x:2, y=0.

—2x

6) y=e>*, y=e ™, y=2.
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2. O0YnCINTH AOBXKHUHY AYTH KPUBOI, IO 3a/1aHa PIBHSIHHSAM B IMapaMeTpUIHIN dopmi:

x=x(t), y=y(t); a<t<h.

N | x(t) y(t) a b

01 | 5(t —sint) 5(1—cost) 0 V4

02 | 3(2cost —cos2t) 3(2sint —sin 2t) 0 27
03 (t2—2)sint+2tcost (2—t2)sint+2tcost 0 4
041 10cos’ ¢ 10sin’ ¢ 0 /2
05 | 4(cost +tsint) 4(sint —tcost) 0 2
06 | expt(cost +sint) expt(cost —sint) 0 V4

07 | 3(¢ —sint) 3(1—-cost) Y4 2
08 | 2cost —cos 2t 2sint —sin 2t 7/2 | 2x/3
09 | 3(cost +1tsint) 3(sint —tcost) 0 /3
10 (t2—2)sint+2tcost (2—t2)cost+2tsint 0 7/3
11 6cos’t 6sin’ ¢ 0 7/3
12 | expt(cost +sint) expt(cost —sint) /2 |7

13 | 2.5(¢ —sint) 2.5(1—cost) /2 |\«
14 | 3.5(2cost —cos2t) 3.5(2sint —sin 2t) 0 /2
15 | 6(cost +¢sint) 6(sint —tcost) 0 V2

16 (t2—2)sint+2tcost (2—t2)cost+2tsint 0 m/2
171 8cos’t 8sin’¢ 0 7/6
18 | expt(cost +sint) expt(cost —sint) 0 27
19 | 4(t —sint) 4(1—cost) /2 | 27/3
20 | 2(2cost —cos?2t) 2(2sint —sin2t) 0 /3
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21 | 8(sint —tcost) 8(cost +tsint) 0 /4
22 (2—t2)cost+2tsint (t2 —2)sint+2tcost 0 27
23 | 4sin’t 4cos’t 7l6 | 7/4
24 | expt(cost —sint) expt(cost +sint) 0 37/2
25| 2(1—cost) 2(t —sint) 0 /2
26 | 4(2sint —sin2¢) 4(2cost —cos2t) 0 V4

27 | 2(sint —tcost) 2(cost +tsint) 0 /2
28 (2—t2)cost+2tsint (t2 —2)sint+2tcost 0 3z
29| 2cos’t 2sin’ ¢ 0 m/4
30 | expt(cost +sint) expt(cost —sint) /6 | ml4

HEBJIACTHI IHTEI'PAJIM

3. OGUHMCINTH HEBJIACTHI iHTErpany ab0 BCTAHOBMTH iX po30ikHiCTh: a) Bin Gynkuii f(X) 3

HECKIHUEHHUMH MEKaMU 1HTerpyBaHHs [a;OO]; 6) Bix po3puBHOi pyrKuii g(X) Ha mpoMikKy

[b;c].

o [ o Jetds

N |a f(x) b c g(x)

or |1 1/x° 0 ! 1/N1-x
2 |1 |14 1 2 N
03 |-1 [ 1/(x*+2x+5) 0 ! 1/3/x

04 |2 1/(xInx) 0 1 1/x°

05 |0 exp(—x) -3 2 1/(x+3)*
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0611 1 1/(x” +x+1) 1(x=1)
0710 [ 1/(x* +4x+5) 1/3/(x-3)
08 12 |1/(xIn’x) 1/1-x
09 [T [ 1/x+3y /V2-x
1012} y(xn’ x) 1/\4—x
THRE 1/(x1n4 x) 1/x°
1211 1/(x* = 2x +10) 1//x -2
13 |0 2 exp(_x3) 1/(x-2)°
40 (x —a ) (- 4y
510 T y/(x* —4x+9) 1/3(x-2y
16 12 | 1/(xIn‘x) -1 /1=
17 |2 1/ x> -1 1/(1+x)

18 |16 1/;&/} l/m
PO (Vra ) 1/N4-x*
20 12 11/(x* +4x+5) 1/\9—x*
2L =3 1 1/(&7 + 6x+13) 1/:/x~3
2 1 1(x +2x+2) 1/(x=1)
23 |0 xexp(—x) -2 1/(x+2)
21 y(x-2x+2) 1/(x=1)
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25

1/(xln6x) 1/N4-x
26 |1 1/x* -2 1/(x+2)°
27 | -1 1/(x2+—2x—+10) -2 1/(x+2)’
28 [1 |1/ 4 U Grrdy
29 13 | 1/(x* —6x+10) 1/9—x>
30 |1 1/x*

x3exp(—x4)
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IHTEI'PAJI I1IO OBJIACTI

1. O0YHCIUTH KPUBOTIHIHHHNA IHTETpa I f(M)dl o noBxuHi TyTH.
r

N (M) KonTtyp I'(a>0) Mexi KOHTYpY
01 4%/;—3\/; x=cos’t, y=sin’t 0<1<2rx
02 ) x=2y=4 0<x<4
03] 2 x=a(t—sint); y=a(l—cost) 0<t<2n
04| 1/(x—y) y=x/2-2 0<x<4
05 | (x% +y%)? X +y*=d 0<t<L2x
06 P X=cost+tsint x=sint—rtcost 0<¢t<L2x
07| x*+y*+2° x=cost y=sint z=ht 0<t<2rm
08| x—y y=4x 0<x<4
09 | x x=t, y=t*/2, z=£*/3 0<t<1
10 | x x=t—sint; y=1-cost 0<t<r
1y x=t—sint; y=1-cost 0<t<rm
12 y/\/; Y =4x"/9 3<x<8
13| x x+y=1 0<x<1
14| x+y x=t, y=\/§t2, R 0<r<L2
15y Y =2x 0<x<2
161 2y x=a(t-sint); y=a(l-cost) 0<t<2rx
171 22 /(x> +%) x=acost y=asint z=at 0<t<2r7
18 22_W x=tcost y=tsint z=t 0<1<2rx
19| 1/(x+y) y=x+2 1<x<2
20| Xy x=acht; y=asht 0<r<2
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211 x=3t; y=3t"; z=2¢ 0<r<l1
22| 1/z x=e'cost y=e'sint z=¢"' 0<t<1
23| z x=tcost y=tsint z=t 1<x<2
24 \/m x=at; y=at’/\N2; z=at'/3 0<r<1
250 ¥ +y*+7° x=é'cost y=e'sint z=¢ 0<r<1
26 | x 222 0<x<a
x3+yi=a’
27 |y x§+y§:a§ 0<x<a
28 | yx X +y =d 0<x<a
29| y—x = 0<x<2
30 | x y=Inx 1<x<2

2. [IpocTaBUTH MEXIi IHTErpyBaHHS B OJJHOMY Ta IPyroMy HOPSAKY B OABIHOMY iHTETrpaiti

” f(x,y)dxdy nns 3ananoi obnacti D, oOMexeHOT JiHisiMu a00 331aHOT HEPIBHOCTSAMHU.

D

No Ob6nacts D Ne Ob6nacts D

01 y=3—2x—x2; y=0 16 | y<2x; 2y>x; xy<2.

02| x*+y°<4; x>0; y=0 17 y=x*; x+y=10; y=0

03| y=x>-8x+12; 2x+y=7 I8 | y=2-x* y=2x-1

04| y=x"-2x+5;, x+y=7 19| y=—x*+3x+4; y=x+1

05| y=—x*>+6x-8; y=2x-5 20 | y=x/3; y:\/;; x=1

06| y=x"-4x+4; y=x 21 | y=3+2x—x"; y=3x/2

07 y>x; X +y°<2; y>0 22 | y=x"-2x+5; x+y=5

08 y=2—x2, y=x; x>0 23 | xy=2, y=2x, y=x/2, x>0
09| y=x’, y=2-x*, x=0 24| P =x, y=x+2, y=2, y=0
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10| y=x"-8x+12; y=2x-9 #1125 y=x*, y=2x—x"

11 y2:4ax, y=3a-x, y=0 #1126 y2:2x, y=X

12| y* =4x, x> =4y #1127 | y=4-x*, 3x-2y=0

13 V=X, y:2—x2 x>0 #1128 y=—4+5x—x2; y=2x-4
14| y=x-4, y =2x #129 | y=x*—4x-5; y=x-2
15| y=x-2, y =x #130 | y=x*, y=x-2

3. IloMiHSATH TOPSAAOK IHTETPYBaHHS B OJBIHHOMY iHTETpaJIi:

b h(x)
fax [ fGy)dy.
a g(x)
b h(x)
4.00uncnuTy MOABIHMI 1HTETpa: jxdx I vdy.
a g
N |a b g(x) h(x) #|N |a b g(x) h(x)
0110 1 2x2 3—x #1116 |0 1 0 2—x
0210 3/2 2x2 x+3 #1117 |10 s X \/;
03 | -1 0 2)CZ x+3 #1118 |0 1 0 x2 41
0410 2 4—2x2 4—x2 #119 |0 1 0 4—x2
0510 3 #1120 |1 2 0 2
9-x2 | \25-x7 *
06 |0 2 x2 X242 #1121 |1 4 0 \/;
0710 4 2-x/2 8—x2/2 |#1]22 |0 4 3x2 12x
0810 4 1+x/2 4+3x/2 #1123 |0 1 2x 3x
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100 1 2x+1 4 — x? #1250 1 x2/2 352
110 2 x2/4 2\/; #1126 |0 2 x2/4-1 |6x
120 4 3x/4 7-x # 127 | -6 2 x2/4-1 |2x
1310 4 3x/4 25 _ 2 #1128 |0 1 X 2-x
1410 1 -1 2 +1 #129 |0 4 x/2 \/;

15| -1 0 _m 5x/4 #1130 |0 1 0 X

5. O6uuncnut 06’eM Tina, 06mMexeroro miomuuoo z = 0, nosepxuero z = f(x,y) i

LMIIHAPUYHMMH [OBEPXHAMH 3 TBipHUMH, napaneasaumu Bici (Jz. 300pasutu gaHe Tijno i Horo

npoekiio Ha wiomuny XOy. TyT no3Hayeno rP=x+ yz.

N f(x, y) . moBepxHi # N f(x,y) [yt moBepxHi

01 |x r2=25,y=0,y=4 # 16 y2 2x+3y=6,x=0
02 | 9g_y? x>+ =9 i 17 2 y=2x,x=4,y=0
03 |4-x-y | P2+y°=4 # 18 4—x° x’+y' =4

04 | 2 x>+ =9 # 19 3y +1 x+y=Lx=0,y=0
05 |2-y X+ =4 #0120 y r’=25x=4,x=0
06 | y2/4 y=2x,x+y=9 # 21 y yzx/m,x—Zy:l
07 | ¥ +y* | x*+)y" =4 * 22 2\/; x> +y* =4y

08 l—y2 x:yQ,x=2y2+1 # 23 1—x y=xy==x

09 | 1— 2 y=3-x,y=0 # |24 x> x+y=2,y=0

10 4\/; x+y=4,x=0 # 125 X x=4-y°

I 2x x+y=3, X =4/y/2 i 26 S-X-y x*+y°=9
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12 l—y y:x2 27 X2+y2 x+y:25x:05y:()

13 yz y=2x,x=3 28 2y y=9— x>

14 | 42 x+y=9,y=2x 29 3x P =2-x

15 | 2x y=2\/;,x2 =4y 30 \/; y=3x,x=2
TEOPIA ITIOJIA

1. 3maiiti moxigHy ckawsipHoro moms U(x, y, z) B touui M (X, V,, Z,) B HAmpsIMKy BEKTOpa

S(a, b, ¢). 3naiitu rpaxient ckansproro nosst U(x, y, z) B Touri M.

Ne Ux, y, 2) X0 Yo 20 a b c
01 (x> +y>+2°)" 1 1 1 1 -1 1
02 x+In(y”* +2°) 2 1 1 -2 1 -1
03 (Y —xy+27) 1 5 -2 0 2 -3
04 | y-In(1+x%) —arctg(2) 0 1 1 2 -3 -2
05| x-(In(y)—arctg(z)) ) 1 -1 8 4 8
06 In(3—x*)+x)°z 1 3 2 -1 2 -2
07 Xy +4/xy+z 5 1 -2 0 -3 2
08 XAy 2 1 -3 4 0 1 -1
09 Sy o2 1 I 0 2 2 1
10| x*yz°—In(z-1) 1 1 2 5 -6 2
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11| 2\x+y +y-arctg(z) -2 1 4 0 -3
12| Z*+2arctg(x—y) 2 -1 1 2 -2
13 In(x* + y*) + xyz -1 2 1 -1 5
4] In(x+y?+x0) 3 4 | 2 g !
15| x*+arctg(y +z) 1 1 0 3 —4
16 4In(3 +x*) — 8xyz 1 1 1 -2 2
17 xJy +yz 4 4 4 2 1
18| —2In(x*>—5)—4xyz 1 1 1 2 -2
19 xz> = yx’ +2z 2 4 1 -1 -3
20 x\Jy -y 1 -1 1 1 4
21| 7In(1+x)—4xyz 2 -1 -1 2 2
22 arctg(y/x)+ xy 2 -1 1 1 -2
23 X+’ 4 1 2 1 -2
24 x\/y —(z+y)x 1 -2 1 -1 3
25| In(1+x*)—xz 2 4 4 1 1
26 Jxy - N 1 0 1 ) 2
27| Sy = S 2 9 !
28| In(l+x*+y" +2%) 0 4 1 4 1
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29 y+In(x* +z%) 1 2 1 1 ) 1

30 X%+ xy + 22 5 1 -2 0 2 -3

2. 3HaliTH BEKTOPHI JIiHii IUIOCKOTO BEKTOPHOTO TIOJIS

F(x,y)=P(x,»)i +O(x,)] .
N | P | o0 | & ]| Pl o x| P o] ®]| P 0

01 4y —Ox 09 4x 8y 17 X 4y 25 y —x

02 2y 3x 10 3y X 18 —x y 26 S5x Ty

03 2x 4y 11 2x 8y 19 9y —4x 27 Tx 14y

04 -X 3y 12 X 3y 20 Sy 7x 28 2x 6y

05 X 4y 13 4y —Ox 21 6x 12y 29 4y X

06 3x 6y 14 2y 3x 22 2x 6y 30 -2y 3x

07 4x -9y 15 S5x 10y 23 4x y 31 3x 2y

08 2y 3x 16 2x -6y 24 9y —2x 32 Ty S5x

3. OGuncinTH poboty, siKy Bukonye cmwia F(x,y)=P(x, V)i +O(x,)], xom ii Touxa

IIPUKJIQJAHHS IEPEMILY€ThCS Y30BXK JIIHIT Y Bix ToUkH A(a, ¢) no Touku B(b, g).

Ne P(x,y) oK, y) Kontyp y a |c| b | g
01 x> — 2y y2 —2x BiJIPi30K AB 4|0 0 o)
02 X’ +2y ¥ +2x Biapizox 4B 4 10| 0 |2
03 x> +2y V' +2x y=2-x"/8 4 10| 0 |2
04 X+y 2x x4+ =4,y>0 2 10| 210
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05

X -y x* +y° =4; 1 useprs 2 0
06 xX+y Xy y=x -1 1
07 e y —y Bizipizok AB ~1 0
08 | 2xy—y x* +x x*+37=9;y>0 3 -3
09 x+y Xy X +y*/9=1 1 0
10 y —x X+’ =120 1 -1
1 x>+’ x> =y y=2x—-x 2 0
12 Y X ¥ +3y'=2;y>0 2 -2
13 Xy 2y x>+ 3> =1; 1 useptn 1 0
14 y —x x’+2y°=1;y>0 1 -1
15 x+y° 2(x* +37) x*+1y°=R*y>0 R -R
16 X—y 1 x4+ =4,y>0 2 2
17 Xy —xp? X’ +y*=4;y>0 2 0
18 x> =y’ x>+’ x*/9+y*/4=1 3 -3
19 y2 —x° X+ y2 =0; 1 uBepth 3 0
20 (x + y)2 —(xz + yz) Bizpi3ok AB 1 0
21 X +y2 y2 Biapizok AB 2 0
22 0 x x>+ 3> =9; 1 usepts 3 0
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23 Y-y 2xy +x° X +y'=9; y>0 3 -3
24 Xy 0 y =sin(x) o 0
20 -y X y=2x 0 1
26 X ¥ Bizpisok AB 1 0
27 Xy —x x%/2 y=2/x 0 |
28 —y X y=x 0 )
2| X -2xy ' —2xy y=x -1 1
30 | xp—x? X y=2x" 0 1
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4.

3HalTH HUPKYJISIi0 BEKTOPHOTO monst F = P(x, y,2)i +O(x, y,2z)] + R(x,y,z)k B310BK

KOHTYpa Y : x=x(¢); y=)(¢); z=z(f) B HaIIpsIMKY, 1110 BIINIOB1JIa€ 3pOCTAHHIO MMapaMeTpa 7.

MNe P 0 R x(?) »(@) 2(?)

01 y —x 72 cos t cos t V2 sin ¢
02 —x*y’ 1 z V4 cos t Y4 cos t 3

03 y—=z z—X X—y cos t sin ¢ 2(1—cos ?)
04 X y —Z cos t sin #//2 cos 1/2
05 =z z—X x-y 4cos t 4sin ¢ l—cos t
06 2y —3x X 2cos t 2sin t 2—x—y
07 2z —X y 2cos t 2sin t 1

08 y —X z cos t sin ¢ 3

09 X z* y cos ¢ 2sin ¢ 2x—y—1
10 3y —3x X 3cos t 3sin ¢ 3—x—y
11 —-x'y’ 2 xz \/Ecos t \/5 sin ¢ 1

12 6z —X xy 3cos ¢ 3sin ¢ 3

13 z y: —X J2 cos ¢ 2sin ¢ \/5 cos ¢
14 x 272 y cos ¢ 3sin ¢ 2x—y-2
15 X —z%/3 y cos 12 sin #/3 2x—y-1/4
16 4y —3x X 4cos t 4sin t 4—x—y
17 —Z —X Xz cos ¢ sin ¢ 4

18 z X y 2cos t 2sin t 0

19 y—=z z-X X—y 3cos t 3sin t 2(1—cos ©)
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20 2y —Z X cos ¢ sin ¢ 4—x—y
21 Xz X z? cos ¢ sin ¢ sin ¢
22 —x’ y3 3 y cos t sin ¢ 5

23 7z —X vz 6¢cos t 6sin ¢ 1/3
24 xy X y? cos t sin ¢ sin ¢
25 x —z? y 2cos ¢ 3sin ¢ 2x—y-3
26 y-z z—X X—y 2cos t 2sin t 3(1—cos f)
27 2z —x X2 cos #/3 sin #/3 8
28 X 372 y cos t 4sin t 2x—y+3
29 x —27? y 3cos t 4sin ¢ 2x—y+1
30 —xzy3 4 X 2cos t 2sin t 4

5. OGuucInTH HOTIK BeKTOpHOTro moisi F = P(x,y,z)i +O(x,y,2)j + R(x,v,z)k depe3 cropoHy

TPUKYTHHKA, BHUPI3aHOTrO 13 IUIOMMHU Ax+By+Cz+D=(0 KOOpAWHATHUMH IUIOIIMHAMHU, B TOMY
HanpsMKy HOpMaJli JI0 TUIOIIMHH, 10 YTBOPIOE 3 Biccto Oz roCTpuil KyT.

Ne P(x, y, 2) O(x, y, 2) Rx, y, 2) A B c D
01 2z—x x—y 3x+z 1 1 2 —2
02 4z X—y—=z 3y+z 1 -2 2 -2
03 y—=z 2x+y xty+z 2 1 1 -2
04 x—2z y-2z 2x-y+2z -1 2 2 -2
05 2x—=z V=X x+2z 1 -1 1 -2
06 2z+x x-3z ytz -3 2 4 —6
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07 x+y ytz 2x+2z 3 -2 2 -6
08 x+ty+z 2z =Tz 2 3 1 -6
09 4z X—y-z 3y+2z -2 1 1 —4
10 2z-x x+2z 3z 1 4 1 —4
11 —4z y—=x—T7 3x—7 2 -1 2 2
12 x+y X-z 2y-2z 2 -3 2 6
13 xty-z -2z x+7z 3 2 -1 —6
14 2y+z x—y y2z 1 -1 1 2
15 2z+y x+y 3x+z 1 1 2 -2
16 x+z 2y+x xty—z 1 2 1 —2
17 y+2z x+2z x-2y 2 1 2 -2
18 x+z zZ-X x+2y+z 2 2 1 -2
19 z x+z ytz 3 3 1 -3
20 xX-z x+z ytz 1 1 2 —4
21 3z-7 x+y-z —4x 2 -1 2 2
22 2y-2x zZ-X y+z 2 -3 2 6
23 Tx+z —2x ytz-x -1 2 3 —6
24 y-2x zZ-X x+2y 1 -1 1 2
25 x+3z ytz 2x+y 2 1 1 -2
26 ytz-x 2y+z xtz 1 2 1 -2
27 z-2y 2x+z 2x+y 2 1 2 -2
28 x+2y+z X-z x+tz 1 2 2 -2
29 x+y xtz X 1 3 3 -3
30 xtz ytz z—X 2 1 1 -4
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6. Jlis  BextopHoro momi  F =P(x,v,z)i +O0(x,y,2)] +R(x, y,z)lg 00YHCIHUTH

M(divﬁ ) Ta rot F
No P 0 R No P 0 R
01 x> —xp’ Z2 16 Xy ~2yz 3zx?
02 xy vz Xz 17 xXyz —yz 2xz
03 xp’ yz* —x’ 18 xz* x zy’
04 Xz z vz 19 3xz —2xyz zx?
05 xy xyz —Xz 20 2xz° yZ)C2 xz*
06 vz Zy2 xXyz 21 3xy 2zy° —xzy
07 y2 —Xy 72 22 4)9/2 -3 y22 2xz
08 xz —Xyz zx* 23 x*z* x’y’ y'z’
09 Xy —zy’ —xz 24 2xy —3zy° xz’
10 Xz -y vz 25 yzx2 2x2y2 yZZ2
11 X —2xy° xz* 26 2xz 3y’ —zy’
12 2xy —yz xz 27 4xy2 yZ2 3xz
13 xy’ 3yz’ —zx? 28 3xz> —2yx° zy’
14 Xz xy2 yz3 29 5xy —yz : 3zx?
15 3xy 2xyz —Xz 30 xXyz — yxzz 2 zx°
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7. 3’scyBaru, qu SBJISIETHCS MOTEHITIATbHUM BEKTOpHE rnojue

F =(ax+byz)i +(ay+bxz)] +(az +bxy)k . Y Bunaaxy nosutueHoi Bianosiai sHaittu iforo

ckaisipauid nmotenmian U(x, y, z) 1 mepeBipuTH, 110 F= grad U . Tyt a=N, b=2N-1, ne N- Homep
BapiaHTa.

TEOPIA ®YHKIIIIA KOMILIEKCHOI 3MIHHOI

1. 3agana ¢ynkuis U=fz) 1 KoMIekcHe 4ucio Z, =X, +1iy,. OOuucauTi 3HAYEHHS

U,=f(z,) B rouni z,. 3HaiiT MOZy1b i aprymeHT KomiutekcHoro uucia U, . IIpu no6ysauHi

KBaJIPaTHOTO KOPEHs i3 IBOX MOro 3HaueHb BUOpatH Te, 1is sxoro Im~/z > 0.

N f2) x y N f2) x y

01 27+ /2 -3 —4 16 22++z 8 6

02 37—z 15 -8 17 22—z 7 24
03 22—z -3 4 18 2z +1)/z 7 24
04 2724z 15 8 19 (3z-1)/z 7 —24
05 —z++/z 3 4 20 (3z+2)/\z —7 —24
06 47—z 3 —4 21 (2z-1)/z 12 16
07 47-2z -15 -8 22 (3z+2)/\z 12 -16
08 324047 15 8 23 (3-22)/z “12 16
09 oty 5 12 | 24 2t 7 12 | —16
10 37+ 42 =5 12 | 25 2+22)/z 21 20
1 3ty 5 12 | 26 2z-2)/z 21 20
12 4743z -5 —-12 27 (22 +1)/z 21 —20
13 2743z -8 —6 28 (z+22)/z 24 10
14 27-3z -8 6 29 422 +1)/z 24 -10
15 47—z 8 6 30 (2 +z+1)/z —24 10
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2. 300pa3uT Ha KOMIUICKCHIH TUTONTMHI MHOKHHY BCiX TOYOK Z, 1110 33I0BUTLHSIOTH BKa3aHUM
CIIBBITHOILIIEHHSIM:

Ne CIIIBBI/THOILIIEHHA Ne CIIIBBI/THOHIEHHA

01 |z+2|<2,0<Im z<1 16 1<|z+2+1| <2, Im(z+i) 20

02 |z—1|<1,Re>1 17 1<|z—2+1| <3, Re(z—2) 20

03 Re(z+2) 20, 3 w/4<arg(z—1)<51/4 18 |z—1-i|,Imz>1,Re z=>1

04 1 <|z—1|<£2, m/4<arg(z+i)< /2 19 |z—2-1|<2,Imz<1,Rez=>3

05 |z|<4,—-1<Re<3 20 |z—1+i|=>1,Im z<—1,Re z< 1

06 |z|<2,-1<Im<1 21 |z—1-1|]=21,0<Re z<2,

0<Imz<2

07 |z| 22+Im z, |Re z| <2, Im(z+2) 20 22 |z+1]<2,0<Re z<1

08 |z|22+Re z, Im|< 2, Re(z+2) =20 23 |z-i|<1,0<argz< /4

09 | Re(l/z) 21/4,—m/4A<arg(z—2) < m/2 | 24 |z-1|<2,0<Im z<2

10 Im(1/z) 21/4, o<arg(z+2i) <3 1/4 25 |z+i|21, —T/4<arg z<0

11 Re(1+z)>|z|, m/2<arg(z—2) < T 26 |z—1-1|21, |arg z| < Tt /4

12 1-Im z>|z|, T/4<arg(zti) < T 27 |z—1|21,-1<Im z<0,0<Rez<3

13 |z|[<3,-1<Im z<2 28 |z+H|<1,-3n/4<argz<—T/4

14 |z-1|<1,Imz=20 29 | |z—i|<1,argz= /4, arg(z+1—-1) < /4

15 2+Re z2>|z|, Re(z—2) <0 30 |z—2—i|21, ISRe z<3,0<Imz<3
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3. [Monaru 3amany GpyHKUi0 w=f{z), ne z =X + 1y y BUrISII w=u(X,y)+iv(x,y), epeBipuTH

ymoBu Komri-Pimana.

N f) N fG)

01 iz* +2z—exp(z) 16 27 —iz—exp(—z)
02 27~ 7% +sinz 17 ~7’+27% +sin z
03 37 —iz+exp(iz) 18 37’ —iz+cos z
04 ~i7’ +3z—cos z 19 iz* +3z+exp(iz)
05 ~27+3z-sin iz 20 87" +sin iz

06 47°+5/7 21 47’ -3/(z-2)

07 ~27’ +iz+cos iz 22 iz> —~2z+cos iz
08 57427 —iz+2/z 23 27°+57° +3izt4/z
09 iz’-27"+chz 24 ~iz’+7" ~5z+ ch z
10 7’ -z’ +3z-shz 25 57’ +4z+ch iz

11 47’ +5z-ch iz 26 iz +7°+2sh z
12 —37°42i7" +sh iz 27 217’37 +4sh iz
13 i7" +32-2+In z 28 37 —iz+7i-In z
14 37> —z+ln iz 29 ~7"+3z+n iz
15 2i7° -3z+1/(z—i) 30 —37% 2iz-1/(z+2i)
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4.

koHTYpy | Bix ¢yHKIII f(z)

mf(z)dz , oe I'-komno |z— Z, |=R 3 nerpom B touri Z,=X, 1y, paziyca R.
r

Kopuctytounch OCHOBHOIO TEOPEMOIO MPO JIUIIKU, OOUMCIUTH IHTErpa 1Mo 3aMKHEHOMY

P03B’5130K MOBUHEH CYITPOBOJIKYBATHCh PUCYHKOM, Ha SIKHUW HAHOCSITH KOHTYp I 1 BCi 0coOmBi
TOYKH QyHKIIT f(Z).

N f) Xo | yo |R|N fG) Xo | yo| R
01 exp(nz) 0 2 3116 1 0 1 |32
7°(2°+4) 72 (Z°+1)
02 72 0 T | 2|17 2 1 1|32
(22 +1?)(2°+2i) 722(z* - 1)
03 Sil’l(TEZ/2) 1 1 2|18 1 0 1 2
(Z+1)(z-1)° 7°(2°+4)
04 COSTIZ -1 1 2119 exp( — 7Z'Z) 0 21 3
7°(z°-2z-3) 7’ (Z°+4)
05 exp(iz) w2 0 [2]20 z o [z |2
7' (2" —n’/4) (z-2i)(z*+1%)
06 7 0 3 3] 21 sin(nz/2) -1 1 2
(Z°+9)(z —i)’ (z+1)*(z>+1)
07 z+2 2 | o0 [2]22 cos(z) I 12
(z+1)* (2’ +2iz - 5) 7’ (Z°+2z-3)
08 7 U | =1 [2]23]  exp(—iz) |-#r2[0]2
(z+H)*(Z*+1) 7' (2" —n’/4)
09 cos(nz/2) 2 1 13]24 z 0 |-3]3
(z—-2)*(z*+4) (z+i)*(z*+9)
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10 4 -2 1225 exp(z) 1
(z+im)* (z° +n°/4) 2(z—1)
11 exp(z) 0 3|26 z 1
(z-21)Z° (z—1)*(z°+4)
12 COS(Z) /41|27 sin(z) 0
(z— 7t/4)z2 zz(z — )
13 73 0 2| 28 COS(Z) 1
(2> =1)(z-2) (2" —n*)z—1)
14 72 0 2129 exp( — Z) 2
(z-1)(z-2) 7' (z°+4)
15 sin(z) 27 | 3|30 1 -2
7° (2’ +4n) (z-2)’(z°+1)
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CKopHuCTaBIIMCh OCHOBHOIO TEOPEMOIO MPO JUIIKH, OOUNCIUTHA 0O3HAYEHUN 1HTETrpal:

dx
xt+ px’+g

Ne )4 q Ne p q Me )4 q

01 6 25 11 24 400 21 32 1156
02 -6 25 12 —24 400 22 -32 1156
03 16 100 13 48 676 23 54 2025
04 -16 100 14 —48 676 24 —54 2025
05 10 169 15 70 1369 25 18 1762
06 -10 169 16 ~70 1369 26 -18 1762
07 14 625 17 42 841 27 40 3104
08 ~14 625 18 —42 841 28 —40 3104
09 30 289 19 64 1600 29 22 3721
10 -30 289 20 —64 1600 30 -22 3721




JUPEPEHIIAJIBHI PIBHAHHSA

1.3naiiTu 3aranbHi po3B’ 3K AU(epeHIlialbHUX PIBHSIHD MEPIIOT0 MOPSAKY

[a—

e AN B T

10

12
13

V' + ytgx =secx.
x4y =y,
(2x+ 1)y =4x+2y.
' =2y =2x"
(xy +e" )dx — xdy =0.
XV +xy+1=0.
y=x(y" —xcosx).
y'cosx — ysix =2x,
2x(x*+y)dx = dy.
(0" =Dlnx=2y.

.0+ (x+ )y =3x%e".

. (x+yH)dy = ydx.
Y +2y=e .

14. y' = 2xy = 2xe” .

15

16

) 1
-_}?—yfg_l.": 3 ®

CoOs X

LV 4+ 2xy —e .
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17.

18
19

20.

21

22,

23.

24,

25
26
27
28
29
30

xy' =2y =x"cosx.
C(2x =y =2

. ¥' 4 ycosx =cosx,
yxnx—y=3x"In"x.
. (2er—x)y" =1.

. Xy’ — ¥y =x"CcOsX.

Y +2xp= xe®

. y'cosx+y=1-smnx
.x) +y—e'=0,

. (1+x)y' + y = arctgx.

. y'cos’x + y=tgx.



2. 3HaliTu 3arajabHi po3B’sA3KU JHIHHUX ogHOpinHUX AudepeHiiansaux piBHsSHb (JIOJIP) npyroro
MOPSIIKY 31 CTATMMH KOe(iliEHTaMH:

a) y"+ay'+by=0; 0) y"+py'+qy=0; B) y"+ry'+sy=0.

No a) 0) B) * 1 Ne a) 0) B)

a |(b [p |q r s | * a |b |[p |q r S

01 71 10 2 1]-10] 26| * 16 5|1 4(-30(225| 2| 2
02 6| 8| 4 41-10] 29 | * 17 6| 5|-28{19 | -2 5
03 71 121 6 91-10| 34| * 18 5 6|1-26|169| -2| 10
04 1] -2 8| 16| -8|25|* 19 | 10| 9]-24 144 4| 5

05 2| 3110 25| -8 20|* 20 =71 10| -22 | 121 4 8

06 3] 4 12| 36| -8| 17 |* 21 -6 8|-18| 81 4| 13
07 1| -6 14| 49| 6| 18| * 22 =71 121-20|100| 6| 10
08 1|-12| 16| 64| -6| 13 |* 23 -1 -2]-16] 64| 6| 18
09 1{-20 20| 100 -6| 10 |* 24 | 2| -3|-14| 49| 6] 13

10 2|1-15| 18| 81| -4| 13| * 25 3 -4(-12] 36 81 17

11 4 -5 22121 4| 8|* 26 | -1 -6]-10] 25 8| 20
12 41-12] 24144 4| 5 |* 27 | -1]-12] 8] 16| 8| 25
13 50-14| 26169 2| 10| * 28 4| 5| -6 91 10| 26
14 3 2 281196 2| 5|* 29 | 30 2| 4 41 10| 29

15 4 3| 30225 21 2| * 30 41 3] -2 1| 10| 34
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3. a) 3HaiiTu po3B’sA3KM JiHIKHOTO HEOJHOPiIHOTO AudepenuianbHoro piBHsaHHs (JIHP) apyroro
HOPAAKY 31 CTanuMU KoediuieHtaMu  y"+ py '+ qy = (kx +c)exp(ax) , 110 3310BOJIbHAE 10YaTKOBUM

ymoBam: y(0)=1; y'(0)=1

0) 3naiitn 3aransHUI po3B’s30k JIH/P npyroro mopsaky:

y"+ry'+sy=Acosbx+ Bsinbx

No p q k c a r S A
01 -3 2 -4 3 1 -2 0 2 1
02 -4 15/4 -2 1 -3/2 0 9 0 -18
03 -3 2 5 6 2 -1 0 3 0
04 ) 3/4 | -5/2 3/2 1/2 -5 0 15 0
05 -5 6 2 -3 2 4 0 32 -8
06 -6 | 35/4 -2 1 5/2 -9 0 -9 18
07 5 6 1 2 -2 -1 0 6 10
08 41 15/4 1/2 -3/2 -5/2 -1 0 2 0
09 3 2 -4 -3 -1 -4 0 16 0
10 2 3/4 | -7/2 5/2 -3/2 0 25 20 -10
11 -7 12 -3 2 3 -4 0 4 8
12 6| 35/4 -6 5 -7/2 -16 0 64 -64
13 7 12 -1 0 -3 0 16 16 0
14 -1 1/4 3 172 1/2 4 0 0 16
15 -9 20 -3 -4 4 0 1 -6 2
16 -3 9/4 3 3/2 3/2 0 64 -16 16
17 9 20 2 3 -4 -3 0 2 0
18 -5 25/4 -3 5/2 5/2 -49 0 49 49
19 -2 1 1 1 1 2 0 2 0
20 -7 49/4 3 7/2 7/2 5 0 50 0
21 -4 4 1 2 2 0 36 -12 24
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22
23
24
25

26
27
28
29
30

1/4

9/4

25/4

49/4

81/4

-36
-81

81

49

100

25
128

25

14
20
72
81

4. 3HaliTH 3araJIbHUI PO3B’A30K CHCTEMH JIHIMHUX AU(EpPEeHUIHHUX PIBHAHB 31 CTATMMHU KOe]illieHTaMH.

{x' =px+qy

y'=rx+sy

Ne pl q | r s | *| Ne| p | q r S
01 41 6| 4| 2(*| 16| -5 8 31 -3
02 1 4| 2 31 % 17 7 5 4| -8
03 5 8 3 3% 18] 2 1 3 4
04 3 1 8 1| *] 19 1 1] -2 3
05 4 1 8| 2]*| 20 1|y -1] 4 1
06 5 4|1 2 3% 21 2| 4| 6| -4
07 1 3 3 1| *] 22| -3 2| 4] -1
08 2 8 1 4% 23| 4 1 8| -2
09 1 5 7 31%] 24| -3 7 51 -1
10 2 3 1 4% 25| 4 1 31 -2
11 3 1 50 -1*] 26 1 5 Iy -3
12 6| 3| -8| -5|*| 27| -2 8 1| 4
13 -3 20 4] 5% 28| -3 21 4| -5
14 3] 2] 2 81 *| 29 -1 8 1| 3
15 41 6] 4] 2]*| 30| 3 3 8| -5
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PSIIN

1. 3HaiiTH CyMU YUCIIOBHUX PAIIB:

- - Bn+D
D 0 ) -

~ an’ +bn+c pural n+p)(n+q)(n+r)'

01 6 91 12| -5 3| -5 4 0 -1
02 6 9 6| -8 1 1 6 0 2
03 24 9-12| -5 1 5 3 0 1
04 9 91 21| -8 3 4| -2 21 -1

05 2 4 8 3 1 0] 14 0 1

06 14| 40| -28 | 45 2 31 5] -1 0
07 3 9 31 -2 1 0] 12 0 2
08 71 49| -7 -12 3 0 1) -2 0
09 6 1 1] -2 1 3] -2 2 1

10 14| 49| -14 | 48 3 1 20 2] -1

11 6| 36| -24| -5 2 51 2] -1 0
12 14| 49| -84 | 13 1 0| 10 0 1
13 4 4 4| -3 1 3 2 0 1
14 71 49| 35| -6 2 1 501 -1 1

15 9 9 31 -20 3] -8 10| -1 1

16 14| 49| -42 | -40 2 31 -1 0] -1
17 8| 16| -8 -15 3 1| 4| -1 0
18 71 49| -21] -10 1 5 9 0 1
19 51 25 5/ -6 1 3 8 0 1
20 71 49| -35| -6 2 51 -2 0] -1
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o0
2. Nocniautu 301KHICTh YUCIOBUX PAMIB: a) 3a 03HaKoro Jlanambepa Zan ;

o0
b) 3a o3nakoro Komri an ;
n=2

o0
C) JUTsl 3HAKOTIOYEPEHKHUX PSI/IIB TOCIIIUTH a0COIIOTHY a00 YMOBHY 301KHICTb Z(—l)”cn

n=1

n=1

Ne a, b, c,
01 | Bn-1)/3"" n/(4n” +25) (Inn)/n
02 | (n+1)/2" 1/((n+1)In*(n+1)) n/lnn

03 | ny2" (Qn+1)In*2n+1)) n l(n+3)
04 | 2" /(n+1)! 1/((2n+3)In>(2n +3)) 1/(2n+1)’
05 | (2n+2)1/2" 1/((n+7)In*(n+7)) 1/(/n+1)
06 | (n+5)/n! 1/((n+3)In(n+7)) 1/\2n+3
07 | 3" [(n+1)! 1/((n+3)(n+2)) 1/3n+3
08 | n"/n! L((n+T)(n+7)) 1in+2
09 | 57 /2n)! 1/((n+3)(n+5)) n/(2n+5)
10 | 6" /n! 1/((n+5)y/In(n+5)) 1/Rn +4)
11| (n*+5)/(n+2)! (2n+5)((n+4)(n+6)) ni/2n+3
12 | 2"/ Jnt1 n/(n+5)(n+7)) 1/(ninn)
13 | (0 +7)/(n+3)! 1/((n+6)In>(n+8)) 147

14 | 72" /(n+2)! (In(n+4))/(n+4) Jnl(n+2)
15 | 2n-1)Y3" 1/((n+6)In* (n+6)) sin(7z /2")
16 | nl/(n*+3) (n+4)/J/In(n+4) 1/(3n-1)°
17 | nV/3" (1’ +4) (In*(n+5))/(n+5) 1/3n+2
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18 | ny2" 1/(n+2)\In(n+2) 1/\3n+2

19 | (n+ )/ n" (Inn)/((n+5)(n+7)) (n+1)/(n+5)
20 | 5" (n+1)! 1/((n+3)(n+5)(n+7)) n/Q2n+1)

21 | 2n)l/ 3™ 1/((n+4)In*(n+4)) n/((n+1)(n+2))
22 | ny9" 1/((n+6)In*(n+6)) n 13t +5

23 | 5 /n+2)! 1/((n+3)3/In(n+3)) n/in*+7

24 [ 77 /(n+3)! 1(nInn) (n+2)/3n*
25 | 2" f(n+4)! 1/((n+8)In>(n+8)) Jn/@2n+1)

26 | (2n-1)/5" 1/((n+3)In’(n+3)) T

27 | a4 1/((n+5)\In(n+5)) w2

28 | (2m)!/4" 1/((n+8)In’(n+8)) In+2/(n* +6)
29 | 2n)V/5" JIn(9n +5) (9n+5) 1/33n+2

30 | ny7” 1/((n+35)In*(n+5)) Jnl(n+1)

3. 3HaiiTu pajiycu Ta iHTepBaJid 301)KHOCTI CTETIEHEBUX PAJIB Ta JOCHITUTH iX 301KHICTh Ha KIHLIAX

[UX THTEPBATIB:

a) ian (x—p)";

n=1

4
4. O6uynCIUTH 03HAUYEHUH IHTEeTpa J- f(x)dx 3 Tounictio 10 0,0001, po3kIaBIIM MiAIHTETPATIbHY
0

6) Sbx—q).

¢yukuito f(x) B crerneneBuil psiji 1 HOWIEHHO NPOIHTETPyBaBIIN HOTO.

Ne | p a, q b, ¢ fx)
01| 1| 1/2n+5) 3 q1/2m V21 e
02| -Lly3fguiva | 2] 14" U3 | Xarcigx

03| 1] 1/10n+6) 4| 12" (n+1)) 0.1 exp(—6x?)
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04 2] 1/Jne7 T 145" %) 1| cos(x?)

05| -1|1/(4n+5) 41 1/(2"(n+3)) 19 | Jx exp(x)
06| 2| 1/3fir0 7| 1/(n2") 0.1| sin(100x)
07| -1|1/3n+8) 2| 123" 1| (n(1+x/5))/x
08| 3| 1/(5n+8) 50 1/4"(n+1) 0.2 | exp(-3x?)
09| -2|1/2n+7) -6 | 1/(5"(n+1)) H a6
10| 1| 1/2n+9)n) 1] 1/3"n) 0.2 | (1—exp(—x))/x
11 2 1/\/% -3 1/(4"\/;) 04| (In(Q+x/2))/x
12| 1| 1/(7n+2) 41 1/5"n%) 0.2 | cos(0.25x%)
13| -3 ] 1/(9n+5) 2 1 1/7"(n+3)) 2.5 1/@
141 2| 1/(6n+5) 1| 1/(3"(n+2)) 0.4 | exp(-3x*/4)
15 1| 1/(4n+7) 51 145" (n+1)) 0.5 1,313

16 2| 1/(8n+5) -1 1/(2" (n+3)) 1 1/@

17| 1] 1/(8n+3)n) -6 | 1/(3"(n*> +4)) 0.4 | cos((5x/2)%)
18| 0| 1/2n+5) 2| 1/(4"(n+2)) 1| (1-cosx)/x’
19 2| 1/(7Tn+4) -4 | 1/(5"(n+3)) 0.4 | (1—exp(x/2))
20| -1 1/(3n+5) 2| 1/(4"n+3) 1/3 | xarctg(x*)
20 21 yn+7 3| /(5" (n+5)) 0.5 /30715
22| 1] 1/dne3 71 1/(6"(n* +1)) | exp(-x"/3)
23| 3| 1/(2n+3) 5| 1/2"(n+3)) 0.5 | xarcigx

24| 2| 1/(6n+3) 4| 1/(3"n+2) | cos(x*/3)
25| 2| 1/\onra 3] 144" 3n+3) 0.5 In(1+x”)
26| 1] 1/(5n+9) -5 1/(5"n+6) 0.5 | xIn(1-x%)
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27 2| 1732043 2| 1/3"(n+3)) Tl (sin(x*))/x
28| 1| 1/5n+6) 2| 1/(4"(n+4)) 0.5 | xexp(—x*)
29| 2| 1/Jon+s 31 1/(3"Yn+2) | exp(—x)
30| -5 1/2n+7) S| 14 n+4) 0.5 Ji+ 2
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