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1. Onuc HAaBYAJBHOI JUCHHUILIIHA

Bunia matematuka

I'any3b 3HaHb, cHIENiAJbHICTH, OCBITHS POrpaMa, OCBiTHIl CTyNiHb

OcBiTHI#i CTYIIiHB

bakaiasp

CremiaibHICTh

122 «KoMn’rOTEPHI HAYKI»

OcBiTHs porpama

«KoMi’rorepHi HayKn»

XapakTepucTHKA HABYAJIBHOL JUCHHUILTIHH

Bun O00B’s13K0Ba
3aranbHa KiJIbKICTh TOAUH 300
Kinbxkicte kpenutiB ECTS 10
KisbKiCTh 3MICTOBHX MOJYJIIB 6

KypcoBuii mpoekt (po6ota)
(SIK1110 € B p000YOMY HABYAJIBHOMY ILIaHi)

(Ha3Ba)

dopMa KOHTPOJIIO

1 - 3aiik, 2 - ek3aMeH

Ioka3HMKH HABYAJIbHOI JMCHHUILIIHM IJIsl J€HHOI Ta 3204HOI (POPM HABYAHHS

JeHHa opMa HaBYaHHS

3a04Ha (hopma HaBYAHHS

Pik miaroroBku 2023-2024
Cemectp 1-2
Jlexmiiiai 3aHATTS 60 rox.
[IpakTHuHi, cEeMIHAPChKI 3aHATTS 90 rox.
JlaGopaTopHi 3aHATTS -
CamocriitHa pobora 150 rox.

[HuBiNyaNbHI 3aBAaHHS

KinbkicTh THXXKHEBUX T'OIUH
115 1IeHHOT (hOpMU HaBYaHHS:
ayJUTOPHUX

CaMOCTIHHO1 poOOTH CTy/IeHTa

1 ceM. —4 ron.
2 ceM. — 6 rog.

2. Meta, 3aBJaHHA TAa KOMIIETEHTHOCTI HABYAJIBLHOI JMCIUILIIHA

Mera:

» (QopMyBaHHS OCOOHMCTOCTI CTYJEHTIB, PO3BUTOK iX IHTENEKTy Ta 3IIOHOCTEH 10
JIOT1YHOTO Ta AJITOPUTMIYHOTO MUCJICHHS;
» HaBYaHHS OCHOBHMM MAaTeMaTHYHUM METOJaM,

HEOOXITHUM JUIS  aHaJli3y

MOJICJIFOBAHHS IIPUCTPOIB, MPOIECIB 1 SBUILl, IIPU IIONIYKY ONTUMAIILHUX PO3B’SI3KIB
pHUCTPO1B, IIP p YKy p

3a/ay, 10 BUHUKAIOTh TIPH PO3pOOIl KOMIT IOTEPHUX MporpaM Ta iHGOpMaIiitHuX

CHCTCM.




3apaanusa. OCHOBHOIO 3aJadyel0 BUBYEHHS IUCHUILTIHM “‘Buma maremaruka” €
3a0€3MeYeHHs] TEOPETUYHOI MIATOTOBKHU 3arajlbHOOCBITHIX, 3arajbHO-IHKEHEPHUX 1
CHEIlaIbHUX  JUCIMILIIH, BPAaXOBYIOHM 3POCTAIONY POJIb MATEMATHIHUX METO/TIB
MOJIEITIOBAHHS, TPOSKTYBAHHS, JAOCTI/DKEHHS 1 TUlaHyBaHHS. Ponb BUINOI MaTeMaTUKU
MOJISITAa€ B OBOJIOAIHHI MaTeMaTUYHUMH OCHOBAMH CY4YacCHOTO MaTEeMaTHMYHOTO amapary.
3HaHHA 3 BUIIOI MAaTeMAaTUKH Jal0Th MOXJIMBICTh MPOBOJWTH aHANI3 1 PO3B’S3aHHA
NPUKIATHUX 1HXKEHEPHUX 3a/lad, CIOPUSIOTh PO3BUTKOBI JIOTTUHOTO Ta AJITOPUTMIYHOTO
MUCIICHHS. B pe3ynbTaTi BUBUCHHS AUCIUILIIHUA CTYACHTH 3MOXYTh peallizyBaTh HaOyTi
3HAHHS 3 BUINOI MaTeMAaTHMKU B IHTEJICKTyalIbHIA 1 MPAKTUYHIA MiSUTBHOCTI B Trajy3i
KOMIT FOTEPHUX HayYK.

BupuenHs nucuumuiiny “Buma marematuka” crpusie (pOpMyBaHHIO Y CTY/AEHTIB
HACTYyITHUX KOMIIETEHTHOCTEH.

Inmezpanvna Komnemenmuicme:

3maTHICTh PO3B’A3YBATH CKIAAHI 3a1adl 1 mpobiseMu mifg yac mpodeciiHoi
TISUTBHOCTI y Taity31 1H(GOPMALIITHUX TEXHOJIOTIH, BOJOJIHHA HaBHYKaMH POOOTH 3
KOMIT FOT€pOM JIJIs1 BUPIIIEHHS 3a/1a4 NPOEKTYBAHHS Ta MPOTrpaMyBaHHs 1HPOpPMaLIHHUX
CUCTEM.

3azanvni Komnemenmuocmi (3K):

3K1. 3gaTHiCTh A0 aOCTPAKTHOTO MUCIICHHS, AHAJII3Y T CUHTE3Y.

3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIIfIX;

3K6. 31aTHICTH BUUTHUCS 1 OBOJIO/IIBATH CYYaCHUMU 3HAHHSIMU;

3K7. 3naTHicTh A0 NoIIyKy, 00poOieHHs Ta aHali3y iHGopMalrii 3
PI3HHX JDKeped.

Daxoei (cneuianvui) komnemenmuocmi (PK):

CK1. 3patnicth 10 MareMaTMyHOTO GOPMYJIIOBAHHS Ta JOCIIKYBaHHS
HEMEPEPBHUX Ta AUCKPETHUX MATEMAaTUYHUX MOJENe, OOIpyHTOBYBaHHS BHOOpY
METOMAIB 1 MIAXOAIB JJis PO3B’SI3yBaHHS TEOPETUYHUX 1 MPUKIATHUX 3a/]ad y ramysl
KOMIT FOTEPHUX HayK, aHaJl3y Ta IHTEpIpPETyBaHHS;

CK3. 3paTHicTh A0 JIOTIYHOTO MHUCJEHHS, MOOYJIOBU JIOTIYHUX BHCHOBKIB,
BUKOPUCTaHHA (POPMaIbHUX MOB 1 MOJEJEHN allTOPUTMIYHUX OOUKCIIEHb, TPOCKTYBaHHS,
pO3pO0JICHHST W aHali3y ajJropuTMiB, OIIIHIOBAHHS iX €()EKTUBHOCTI Ta CKJIAJHOCTI,
pPO3B’A3HOCTI Ta HEPO3B’SI3HOCTI AJNTOPUTMIYHUX MpoOJeM Juisl  aJeKBATHOIO
MOJICITIOBAHHS TPEIMETHUX O0O0JacTeil 1 CTBOPEHHS MPOrpaMHUX Ta 1H(POPMAILIMHUX
CUCTEM.

CK4. 3parnictb BUKOPHCTOBYBATH CyyaCcHI METOIM  MaTeMaTUYHOTrO
MOJICITIOBAaHHSI 00 ’€KTIB, TPOIECIB 1 SBUII, PO3POOJSTH MOJAENI W alrOpUTMHU
YUCEIBHOIO PO3B’SI3yBaHHA 3aJad MaTEMaTUYHOIO MOJIEIIOBAHHS, BpPAaXOBYBaTH
MOXUOKH HAOTMKEHOTO YHCETLHOTO PO3B’sI3yBaHHS MPOQECIHHUX 3a/a4.

Ilpozpamnui pezynromamu naguannsn (IIPH):

[1P1. 3acTocoByBaTH 3HaHHA OCHOBHUX (DOPM 1 3aKOHIB aOCTPAKTHO-JIOTIYHOTO
MUCJIEHHSI, OCHOB METOJOJIOT1i HayKOBOIO Mi3HaHHS, (GOpM 1 METOMAIB BUIIYyUEHHS,
aHani3y, oOpoOku Ta cuHTe3y 1H(hopMalli B mpeAMETHII 001acTi

KOMIT'FOTEPHUX HayK.

[IP2. BukopucTOBYBaTHM Cy4YacHHUM MAaTEeMaTUYHUM arapaT HENEPEPBHOTO Ta
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JMCKPETHOTO aHaji3y, JIHIHHOI anreOpH, aHAIITHYHOI reoMerpli, B npodeciitHii
TISTTEHOCTI J1s1 PO3B’SI3aHHS 3a71a4 TCOPETHYHOTO Ta

MPUKIATHOTO XapakTepy B IMIpoliecl MPOEKTYBaHHA Ta peamizaiii 00’ €KTiB
iHbOopMaTH3allii.

[1P6. BUKOpHCTOBYBAaTH METO/IM YUCEIBHOTO AU(PEPEHIIIIOBAaHHS Ta IHTETPyBaHHS
¢GyHKIH, po3B's3aHHS 3BHYAWHUX AU(EpeHIlaNbHUX Ta IHTETPAIbHUX PIBHSHB,
0COOJIMBOCTEN YMCEIHHUX METOIIB Ta MOKIMBOCTEH 1X amamrarii 10

1H)KEHEpHUX 3a/1a4, MaTH HABHYKHU [TPOTPaAMHO1 peaji3allii YuceIbHUX METOIIB.

3FiI[HO 3 SKUMHU CTYICHT IIOBUHCH 3HAMU.

Onmnepariii HaJ BEKTOpaMH, MAaTPULISIMH;

MeToau 0OUYKCICHHS BU3HAYHUKIB;

Metonu po3B’si3yBaHHSI CUCTEM JIIHIHUX PIBHSHb;

Meroau Ta IpUOMH TOCTIIKEHHS MPSIMHUX, TUIOUIUH Ta KPUBUX JIPYTrOTO
MOPSIIIKY;

Metonu 3HaXOKEHHS TPAaHULb;

Metoau gociniakeHHs (yHKIIIN 3a 10MOMOT0K0 TTOX1/IHOT,

Meroau iHTErpyBaHHs (YHKIIIH;

3acTocyBaHHS IHTETPAIIB;

MeTtoau Ta npuiioMu po3B’A3yBaHHA JU(EpEHIIaTbHUX PIBHAHD Ta IX CUCTEM;
3acTocyBaHHS PSIB,

YVVVY

YVVVYVVY

emimu:

BOJIOJIITH arapaToM MaTpHIlh 1 MATEMAaTUIHUMHU METOIaMH BEKTOPHOI ainre0pu

Ta aHATITUYHOI T€OMETPI;

3aCTOCOBYBATH MOXIIHY Ta IHTETPaJ JUIsl pO3B’sI3aHHS MPUKIIAIHUX 3a/1a4;
c(hopMyJIOBaTH 1HXXEHEPHY 3aJ]a4y B MATEMAaTUYHUX TEPMIHAX;

moOyIyBaTH MaTEMaTUIHY MOJIENb 3aavi Ta 3HAUTH IUIAXU PO3B’sI3aHHS OJEPKAHOT
MO/, 30Kpema:

MIPOAHAIII3YBAaTH CUCTEMY ajreOpaidyHuX PiBHAHb Ta 3HAUTH 11 pO3B’SI3KHU;
PO3POOJIATH AITOPUTM TIOIIYKY PIiIlICHHS;

CKJIACTM MOJICJIb ONTHMI3AIlIHHOI 3aadyl Ta 3HAWTH 11 PO3B’SI30K METOJaMU
MaTEMaTUYHOTO aHai3y;

CKJIACTH MOJIEJNIb 3ajadi Mpu OOYMCIEHHI IO, 00’€My, TUIOII MOBEPXHi, MacH,
TUCKY, pOOOTH, MEXaHIYHIX MOMEHTIB Ta 1H., @ TAKOXK YMITH 11 pO3B’SI3aTH TOYHUMH
a00 HAOJIMKEHUMHU METOJAMU,

CKJIacTu nudepeHiiagpHe pIBHSHHS Mpoliecy ado sSBHINA 1 PO3B’A3aTH WOTO TOYHO
a00 HAOJIMKEHO;

» 3aCTOCOBYBaTH HasBHE mporpamHe 3abe3neueHHs [IK npu po3B*sa3aHHi KOHKPETHHUX

V. VYVV VVV VY

A\

MaTEMAaTHYHUX 3a1a4,

» peanizyBaTH HaOyTi 3HaHHS 3 BUIOI MAaTEMaTHKH B IHTEJEKTYalbHIN 1 MPaKTHYHIN
TUSITBHOCT1 B rajly3i KOMIT IOTEPHUX HayK.



3. [Iporpama Ta cTpyKTypa HAaBYAJBbHOI IUCIUILIIHHA AJIs1

-IIOBHOTO TePMIHY JICHHOI (3a04H01) (hOpMHU HABUAHHS.

3microBuii Mmoayab 1. Enewenmu niniiinoi ma 6ekmopHoi anizeopu

Tema Jexkuiiinoro 3auartda 1. BusHauauku , iX BIaCTUBOCTI Ta 00YUCIIEHHS.

Busnaunuku 2-ro ta 3-ro MopsAaKiB, ix o0uncieHHs. BU3HaYHUKU N-TO MOPSIIKY.

OCHOBHI BIaCTUBOCTI BU3HAYHUKIB. MiHOpH Ta anreOpaidHi TOMOBHEHHS.

Tema nekuiiiHoro 3anaTTs 2. Martpwuiii.

Anrebpa matpuils. Marpuiii. OcHoBHI moHATTS. Jli1 Hax matpuriamu. O6epHEHA

MAaTpUL, AIITOPUTM 11 3HAXOJKECHHS.

Tema JexkuiiiHoro 3aHaTTo 3. P0o3B’A3yBaHHA CUCTEM JIHINHUX DIBHIHbD.

JIiHiiiH1 cucteMu anreOpaiuyHuX piBHAHb. KBagpaTHi cuCTeMH JIIHIMHUX PIBHSHbD.

OcnogHi nouarts. [Ipasuno Kpamepa. Meroa ["aycca._ Marpuynuii MeTos po3B’si3aHHS
CUCTEM JIIHIHHUX PIBHSHB.

Tema nekuiitnoro 3ansaTrs 4. BekropHa anredpa. OCHOBHI TOHSATTSL.

[ToHSATTS TEOMETPUYHOTO Ta AHATITUYHOTO BEKTOpa. BekTopu, OCHOBH1 MOHSTTS.

JIiniifH1 omepairii HajJ BeKTOopaMM (0JaBaHHs, BIIHIMAHHS, MHOXKEHHS Ha YHCIO), 1X

BJIACTUBOCTI. YMOBA KOJIIHEAPHOCTI BEKTOPiB. [Ipoekiiis BeKTopa Ha BiCh, BIACTUBOCTI.

Tema nekuiiinoro 3anarra 5. JliHIMHI omepallli HaJ BEKTOpPAMHU B KOOPAMHATHIM

dbopmi. Cxassipanii , BEKTOPHHUH 1 MIIIAHUKA 1O0OYTOK BEKTOPIB.

JlekapToBa NpPSIMOKYTHA CHCTEMa KOOpPJAMHAT y MPOCTOpl Ta Ha IJIOMIMHI. [[ekapToBi

KOOPJIMHATU TOYKHU, BeKTOpa. CKajsipHU JOOYTOK BEKTOPIB, MOTO BJIACTHBOCTI, 3MICT

Ta 3acTtocyBaHHs. BekTopHuii q00yTOK BEKTOpIB, BJIACTHUBOCTI. ['eoMeTpuyHUI Ta

¢13uuHMil 3micT. OOYMCIIEHHS BEKTOPHOTO JI0OYTKY 3a BIJOMUMH KOOpAMHATaAMU

BEKTOpPIB-MHOXKHUKIB. ~ Mimanuii  10OyTOK  BEKTOpIB, MOro BIACTUBOCTI Ta

reoMeTpuyHuil 3Mmict. HeoOximHa Ta JgocTaTHs yMOBa KOMIUIAHAPHOCTI BEKTOPIB.

OO0uunclieHHs MIIIIAHOTO JOOYTKY.

3micToBuiit Mmoayas 2. Enemenmu ananimuunoi 2ceomempii

Tema sekuniiinoro 3anarrs 1. [IpsiMa Ha MWIONIMHI.

JIinisa Ha mowuH1. [Ipsima Ha rutonuHi. Pi3H1 pIBHSIHHS IpsIMOi: 3arajibHe, y BIpi3Kax,
3 KyTOBUM KoedilieHTOM. PiBHSIHHS MIPsAMO1, 1II0 MPOXOAUTH Yepe3 JB1 3aJjaHl TOUKU Ta
yepe3 TOYKY 13 3aJaHUM KyTOBUM KoedimieHToM. KyT MK MNOpsSsMUMH. YMOBHU
MEePIICHIUKYJISIPHOCTI Ta MapajieIbHOCTI MPSIMUX.

Tema JieKIiiiHOT0 3aHATTA 2. PIBHAHHSA IUIOIIMHYU 1 OPSIMOI B IIPOCTOPI.

Pi3H1 piBHSAHHS IUIOIIMH: 3arajibHe, HEMTOBHI PIBHSHHS UIOLINH, Y BIApi3KaX, PIBHAHHS
TJIONIMHY, IO TTPOXOIUTH Yepe3 TPH 3a/aHl TOYKU, HOpMaJIbHE PIBHSHHSI TUIONIUHHU.
Biacranp BiJ TOYKH 10 TUIOMIMHU. 3BEACHHS 3arajbHOTO PIBHSHHS IUIOMIUHUA [0
HOPMAJIbHOTO BUTJSAY. Pi3HI piBHSHHA TpsMoi y mpocTopi ( 3arajibHE PIBHSHHA,
KaHOHIYHI, Ta MapaMeTPUYHI PIBHSIHHS) , iX 3B S30K. PIBHSAHHS MPsAMOi, 10 IPOXOIUTH
gyepes JB1 3a71aHl TOUKH.




Tema JexkniiiHoro 3aHaTTa 3. B3acMHe po3ramyBaHHsg NPAMHUX, IUIOMIMH 1 IPAMOI Ta
IUIONIUHU Y IPOCTOP.

B3aemne posramryBaHHsS JBOX NpsMux Yy mpoctopi. KyT Mk mpsmumu. YMoBH

MapayieIbHOCTI Ta TMEPIEeHIUKYIISIPHOCTI MpsMHUX. B3aeMHe po3TantyBaHHS TIUIOIIWH.

Kyt Mix monmHamu. B3aemue po3ranryBanHs npsamoi 1 miomuau. KyT Mk npsaMoro i

TJIOTIMHOIO.

Tema nekuiiinoro 3ansaTrs 4. Kpusi apyroro mopsaky. Koso. Eire.

KanoHi14yH1 piBHSHHS KPUBUX APYTOTO MOPSAKY (€IIIC, KOIO0), iX BIACTUBOCTI.

Tema nekuiiinoro 3anaTrs 5. Kpusi apyroro nopsaky. I'inep6ona. [TapaGouia.

Kanoni4yH1 piBHSHHS KPUBUX JIPYToOro Mopsaky (rimepOosa, nmapabosia), iX BIaCTHBOCTI.

3BeICHHS 3arajibHOTO PIBHSIHHS KPUBOI JPYTroro MOpsAKY A0 KAHOHIYHOTO BUTIISILY.

3micToBuiit MoayJab 3. Bcmyn 00 mamemamuunoz2o ananizy

Tema Jexkuiiinoro 3auarTda 1. Oyukini. OCHOBHI XapaKTEPUCTUKU (HYHKITIHA.

[ToHATTS QyHKILIOHATBHOT 3aJI€KHOCTI. 3arajbHi BIacTUBOCTI (hyHKLIM. EnemenTapHi

dyHKIII.

TeMa JeKIiHOIr0 3aHATTA 2. [ paHuIlsl YUCIOBOI MOCIIIOBHOCTI.

VYnopsinkoBaHa 3MiHHA BeJIMYMHA. [ paHuUIls YMCIOBOI MOCIII0BHOCTI. HeckiHueHHO

MajJl Ta HECKIHYEHHO BEJHKI BEJIWYMHH, iX BiIacTUBOCTI. OCHOBHI BJIACTHUBOCTI

HeckiHueHHO Manux BennuuH (HMB). Monotonni nocinigoBHocTi. Yucno e. OcHOBHI

BJIACTUBOCTI 301KHUX MOCIioBHOCTEH. HeBM3Haue€HHOCTI B TEOPIi IPpaHUIIb.

Tema Jexuiiinoro 3auarrtda 3. ['paunirst GyHKINIL.

['panuns QyHKIi B Toul Ta ii reomeTpuyHuil 3MicT. JliBa Ta mpasa rpaHuill QyHKIIII.

['panuns GyHkIii Ha HECKIHUEHHOCTI. HeckiHuenHo Benrka GyHKIliS B TOYIII.

Heckinuenno mam QyHKIii Ta iX B1acTUBOCTI. OCHOBHI BIACTUBOCTI T'PpaHUIl (DYHKIII.

Tema sekuiitnoro 3anaTrs 4. Oco0IMBI TPAHUIILI.

Po3kputTtsa HeBU3HaUeHOCTEH B Teopii rpanuils. [lepma ocodnuBa rpanuns. Jpyra

0CcoOJIMBa rpaHUlIsl, HACIIKHY.

Tema nekuiiinoro 3anmsitra 5. HenepepBHicte (yHkiii. HenepepBHicTh (yHKIIT
TOYIIl, pi3HI Oo3Ha4YeHHs. Touku po3puBy Ta ix kiacudikaiis. OCHOBHI TeOpeMU
npo HemepepBHI ¢yHKIII. 3acTOCYBaHHS HEMEPEPBHOCTI JO  PO3KPUTTS
HEBU3HAYCHOCTEMN.

3micToBuiit mony.as 4. Iloxiona dhynkuii ma ii 3acmocyeanns.
Tema nekuiiinoro 3ansatrs 1. [ToxinHa dbyHKIIT OAHIET 3MIHHO.
3amaua mpo AOTUYHY A0 KpuBoi. O3HaueHHs mnoxigHoi ¢GyHKmii, 11 (i3uuHuil Ta
reoMeTpuyHuil 3micT. Tabnuis noxinHux. JudepenuiiioBHicTs (yHKIII. 3B 30K MIXK
HemepepBHICTIO Ta audepeHiiiioBHicTio. OCHOBHI TpaBujia JU(EpPEHIIFOBaHHS.
Tabauus NoxiJHHX.
Tema sekniiinoro 3anarrs 2. JludepeHuiroBanHs QYHKINA OHI€T 3MIHHOI.
HudepeHiiitoBaHHs HEIBHUX 1 MApaMETPUYHO 3aJaHuX (PyHKII. PIBHIHHS AOTUYHOI 1
HOpMaJl A0 KpuBOi. PIBHSHHS JOTMYHOI IUIONIMHU 1 HOpMaJi 10 moBepxHi. [loxigHa




HesiBHOI QyHkuii. [lapamerpuuHo 3amani QyHKuii, iX audepeHiiroBaHHs. PiBHSIHHS
JOTUYHOI 1 HOpMaJIi A0 KpUBOi. PIBHSHHS JOTHYHOT TUTONITUHY 1 HopMam 710 TIOBEPXHI.
Hudepenuian ¢ynkuii. [Toxigui 1 audepenuiany BUmmx nopsakis. OCHOBHI TeopeMu
audepenuiaabHoro uncnaeHds. [Ipasmno Jlomitans-bepuymni._Judepenmian QyHkmii,
fioro 3MmicT. 3actocyBaHHs qudepeHiiana 10 HabmmkeHnx obunciensb. Judepeniianu
BULMX NOpsAKiB. OcHOBHI TeopeMu nudepeniianpHoro yucieHnus( reopemu depma,
Poms, Jlarpanxa, Komri). [TpaBumno JlomiTass.

Tema nekuiiiHoro 3aHaTTs 3. 3aCTOCYBaHHS NOXIIHOT 10 AOCHIDKEHHS DYHKIIIT.
JlocmipkeHHs (PYHKIlT Ha MOHOTOHHICTh, EKCTpEMyM (HE0OX1/IHa Ta IOCTATHS YMOBH).
HaiiGinb1ie Ta HaliMeHIlIe 3HaYeHHS (PYHKI[IT HA 3aMKHEHOMY MPOMIKKY. OTyKIICTb,
THYTICTh Ta TOYKH MEPEruHy KpUBOi (HEOOX1HA Ta JOCTATHS YMOBHU). ACUMIITOTH
Cxema MOBHOTO JOCIKEHHS (DYHKITII.

Tema nekuiiinoro 3ansarrsa 4. JudepenuiroBanus QyHKIN KITbKOX 3MIHHHX.

[TonsaTTs QyHKUIi 1BOX Ta OutblIe 3MiHHUX. ['eoMeTpuune 300paxeHHs ®b3. Ob0nacTe
BU3HAYECHHS (YHKLII, YACTUHHI MOXIJHI NEPIIOro Ta JAPYroro mNopsanaky. PiBHSHHSA
JOTUYHOI MJIONIMHU Ta HOpMaJl 0 MOBEPXHI. 3HAXOMKEHHs ekcTpemymy DJI3.

3micToBuii MoayJb S. Inmezpan ma 11020 énacmugocmi
Tema nexuiiinoro 3anaTrsa 1. KomniekcHi yucna.
[ToHATTS mpo KOMIUIEKCHI yucia. AnredpaiuHa, TPUTOHOMETPUYHA Ta IMOKAa3HUKOBI
¢dopma 3amnucy. Jii HaJl KOMIUIEKCHUMH YUCIIaMHU.
Tema sexuiiinoro 3anaTTs 2. HeBu3HaueHUH 1HTErpa Ta HOro BIaCTUBOCTI.
[TepBicHa Ta HeBU3HAUYEeHU 1HTErpai. OCHOBHI BIIACTUBOCTI. TaOyUIls 1HTErpasiB.
OcHOBHI METO/IM IHTETPYBaHHS: O€3MOCepeIHE, 3aMiIHA 3MIHHOT, YaCTUHAMMU.
Tema nekuiiinoro 3austrsn 3. [HTErpyBaHHs parioHaibHUX (YHKINN. [HTErpyBaHHS
TPUTOHOMETPUYHHUX TA 1ppalllOHAILHUX (QYHKINHN.
Jlesiki  BIIOMOCTI TpO pailioHanbHl (QyHKUIi. EiemeHTapH! paiioHaigbHl JIpoOu.
Po3knananHs NpaBUIIBHOTO palllOHAIBHOrO JpoOy Ha enemeHTapHi. [HTerpyBaHHs
BHPA3iB, 1110 MICTATh KBaJAPATHUNA TpUWIEH. [HTErpyBaHHs palioHAIBHUX APOOi1B.
[HTerpyBanHss BUpa3iB, IO MICTSITh TPUTOHOMETpUYHI (YyHKLII. YHIBepcaibHa
TPUTOHOMETPUYHA TIJCTAHOBKA. [HTErpyBaHHS [ESIKUX IppalllOHAIBHUX BUPA3IB.
TpuronomerpuyHi niacTaHOBKU. [IOHATTS npo 1HTErpany, 1o “He OepyThes”.
Tema nexuiiinoro 3ansaTrsa 4. BusHaueHuil iHTerpa Ta Moro 3acToOCyBaHHS.
3anaui, 1110 TPUBOAATH /IO TIOHATTSI BU3HAYEHOTO 1HTerpana. O3HayeHHs Ta 3MICT
BU3HA4YeHOro iHTerpaia. OcHOBHI BiactuBocTi. @opmyna Herorona-JIeiOnima. 3amina
3MIHHOI Ta IHTETPYBaHHS YaCTUHAMU Y BU3HAUEHOMY 1HTETpai.
Tema JekuiiiHoro 3anarrTda 5. [ToaBifiHMil Ta DOTPIMHMUHN 1HTErpaAI Ta X 00YMCIIEHHS.
[TonsTTs iHTETpana mo obmnacti. O3HaYeHHS MOJBIMHOTO Ta MOTPIMHOTO 1HTErpasa, iXHi
BJIACTUBOCTI 1 TEOMETPUYHMI 3MicT. OOUMCIEeHHs KpaTHUX 1HTErpajiB. 3aMiHa 3MIHHUX
B NOJBIMHOMY Ta MOTPiHHOMY iHTerpajgi. 3acCTOCOBYBaHHS KpaTHUX IHTErpajiB 0
PO3B’s3aHHS MPAKTUYHUX 3a/1a4.




3micTroBuit MOayJIb 6. 3guuaiini ougepenuianvhi pienannus. Paou.

Tema Jexuiiinoro 3auarrd 1. Judepernianbii piBHIHHS IEPIIOTO ITOPSAKY.

3amayi, MO NPUBOAATH 10 MOHATTS audepeHiianbHoro piBHsAHHA. Kriacudikaris
3BHUAlHUX JAudepeHIianbHuX piBHAHD [-To  mopsiaky. [loHATTS  poO3B’s3Ky.
['eomerpuuna iHTepmperanis audepeHialbHuX piBHSIHL [-ro  mopsaaky. Ilome
HanpsiMKiB. 3amava Komri. [ToHATTS 3araibHOT0, YaCTHHHOTO Ta OCOOJIMBOTO PO3B’S3KIB.
HudepeniianbHl  pIBHAHHSA 3 BIJIOKPEMIIIOBaHUMHU 3MiHHUMH. [(udepeniianbHi
PIBHSIHHS, IO 3BOJSTHCSA JI0 PIBHSHB 3 BIJIOKPEMIIFOBAaHUMHU 3MIHHMMH. OIHOPIAHI,
JiHIMHT audepeHIliagbil  PiBHSAHHSA TEpIIOro MopsaKy. BiacTuBOCTI po3B’s3KiB.
3HaXO/KEHHSI 3aTaJIbHOTO PO3B’SI3KY, 3B'A30K IUX pIBHSAHL.  PiBHsSHHS bepHyi.
Tema JekuiiiHoro 3auarta 2. udepeHmianbHl DIBHSIHHS BHUIIHX IMOPSAAKIB, K1

JIOTYyCKalOTh 3HUKEHHS HOPSAKY.

Knacudikauist nudepeHuiaibHUX piBHAHb BUILKUX MOPSAIKIB, 10 JOMYCKAIOTh 3HUKEHHS
nopsanky. PiBasannsa Bugy y" = f(x). Judepenniansai piBHAHHA APYTOro NOPAIKY, K1 HE

MICTATh B SIBHOMY BUTJISIIII Xa00 Y.

Tema JekuiiHoro 3anarrda 3. JliHiliHI JudepeHnianbll piBHIHHS APYIOro MOPSAKY 31
CTaJIUMU KOe(]illleHTaMHU.

JiHiliH1 OAHOpPIAHI AWQEpeHIianbHl PIBHAHHSA APYroro TMOPSAKY 31 CTaluMU

koepdimientamu. Merox Eilinepa. CrpykTypa 3araiabHOro po3B’s3Ky JIHIMHHX

HEOJHOPIAHUX PIBHSIHB JPYTroro MOpsSAKy 31 craiumu Koedimientamu. [P 31

CHeHlajJbHO0 MPABOI0 YACTHHOIO.

Tema Jekuiiinoro 3auartda 4. Ynciios1 psiau.

[ToHSATTS TOAATHHOTO Ta 3HAKO3MIHHOTO YMCIOBOTO psixy. O3HaKM 301KHOCTI YUCIOBHUX

psaniB. JlocmimKeHHS 4YHCIOBUX PsAIIB Ha 301KHICTE. 3aCTOCOBYBaHHS PSJIIB JI0

PO3B’sI3aHHS IPAKTUYHHX 3a]1a4.

TeMma JexkniiiHoro 3aHaTTa 5. CTeneHesl psiin.

OsznauenHs ¢yHKIIOHATBHOTO psxy. [loHarTs mpo crenenesi psau. O61acTh 301KHOCTI

CTENIEHEBUX PsiiB. 3acTOCyBaHHS poO3kiany (QyHKIiA B psagu MakiaopeHa mpu

HaOIM)KEHUX OOYUCIIEHHSX 3HaUeHb (DYHKIINA, TPAHULIb Ta BU3HAYEHUX IHTETPaiB.

Tema nekuiiinoro 3ansaTrs 6. Pagun Oyp’e.

[Tonstrs psagy @yp’e. Po3Bunenns gpyukuiii B psg Oyp’e.

Kinekicts roguna
Hazeu
. . JieHHa popma 3aouna gopma
3MICTOBUX MOJYJIB 1 - -
Ten Twx | ycporo y TOMY YHCIIi yCBhOTO y TOMY YHCITi
Hi bt n | 7ab | iH1 | C.p. a | o | nab | iHg
1 2 3 4 5 6 7 8 9 1011 12 | 13
I cemecTp

3microBuii Moayab 1. EneMeHTH JiHIHOI T2 BEKTOPHOI ajredpu

Tema 1. Busnaunuku , | 1 6 2 2 2
iX  BIACTHBOCTI  Ta
00YUCIIEHHS.




Tewma 2. Matpuii.

N

Tema 3. Po3B’si3yBaHHs
1 TOCJIIIKSHHSI CHCTEM
JTiHIMHUX PIBHSHB.

Tema 4. BextopHa
anredpa. OCHOBHI
TIOHSITTSL.

Tema 5. Jliniiini
ormepaiii Haj
BEKTOPAMH B
KOOPJAMHATHIN GopMi.
CkansgpHuil ,BEKTOpHUI
1 MimaHui 700yTOK
BEKTODIB.

Pa3om 3a 3MicTOBUM
MojayJem 1

30

10

10

10

3microBuii MoayJb 2. EjleMeHTH aHAJIITHYHOI TeOMeT

it

Tema 1.
[UIOILHUHI.

[Ipsma Ha

6

6

2

2

2

Tema 2. PiBHAHHA
IUIONIMHK 1 TPsSIMOi B
POCTOPI.

Tema 3. Bzsaemue
po3TalryBaHHsS
NpsIMUX, TUIOMIMH 1
npsiMOi Ta TUIOIIMHU Y
IPOCTOPI.

Tema 4. Kpusi apyroro
nopsaky. Koso. Eninc.

Tema 5. Kpusi apyroro
nopsaaky. ['inmepOGona.
[Tapa6ona.

10

Pa3oM 3a 3mMicTOBUM
MOAYJIeM 2

30

10

10

10

3microBuii MoayJb 3. BeTyn 10 MaTeMaTHYHOIO aHATI3Y

Tema 1.
OcHOBHI
XapaKTePUCTUKU
GyHKITIH.

OyHKIIII.

11

6

2

2

2

Tema 2.
YUCIIOBO]1
[IOCJILJOBHOCTI.

['panuns

12

Tema 3.
byHKIIII.

['panuns

13

Tema 4. Oco0Onusi

14




TPaHUII.
Temab. Henepepshicts | 15 6 2 2 2
GyHKITIH.
Pazom 3a 3micToBMM 30 10 |10 10
MojayJem 3
Pa3om 3a 1 cemecTp 90 30 |30 30
II cemecTp
3microBuii MmoayJb 4. IloxigHa Ta ii 3acTOCyBaHHS
Tema 1. TIloximna | 1 15 2 4 9
byHKIil oIHIel
3MIHHOI.
Tema?2. 2 15 2 4 9
HudepeHnuiroBanHs
byHKIiH OJIHI€T
3MIHHOI.
Tema 3. 3actocyBanHs | 3 15 2 4 9
[MOX1IHOT bi o)
JOCITIJKSHHS (YHKIII.
Tema4. 4 15 2 4 9
HudepeHnuiroBaHHs
byHKIIH KUTBKOX
3MIHHUX.
Pa3zom 3a 3micToBUM 60 8 16 36
MoayJeMm 4
3microBuii MoayJb 5. IHTerpaJi Ta ioro BJacTHBOCTI.
Tema 1. KommnekcHi | 5 12 2 4 6
YHUCIIa.
Tema 2. HeBusHauenuit | 6 12 2 4 6
iHTErpan  Ta  Horo
BJIACTHUBOCTI.
Tema 3. IurerpyBanus | 7 12 2 4 6
pi3HUX QYHKITIH
Tema4.  Busnauenuii | 8 12 2 4 6
iHTErpan  Ta  Horo
3aCTOCYBaHHS.
Tema5. Ionsituuii Ta | 9 12 2 4 6
NOTpIAHUN 1HTErpai Ta
iX o0uHCIeHHS.
Pa3om 3a 3micToBUM 60 10 | 20 30
MoOayJieM 5
3micToBuii MoayJib 6. 3Buuaiini AudepennianbHi piBHsiHHA. Psaam.
Temal. 1.]10 15 2 4 9
JudepenuianbHi
pIBHSIHHSA MEPLIOTro
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HOPSJKY.
Tema2. 11 15 2 4 9
Judepenuianbhi
P1BHAHHA BUIIIUX
MOPSI/IKIB, 110
JOIIYCKAIOTh 3HHMXCHHSA
HOPSLIKY.
Tema 3. Jlinini | 12 15 2 4 9
mudepeHIianbHi
PIBHSIHHS JIPyroro
HNOPSIIKY 31  CTaluMu
KoedirieHTamu.
Tema 4. Yucnosi psau. | 13 15 2 4 9
Tema 5. Crenenesi | 14 15 2 4 9
psau.
Tewma 6. Psiim Dyp’e. 15 15 2 4 9
Pa3om 3a 3micToBUM 90 12 | 24 54
MojyJieM 6
Pasom 3a 2 cemectp | 210 |30 |60 | \ | 120 | \ \
4. TeMu NpaKTUYHUX 3aAHATH
No Ha3zpa temn KinbkicTh
3/n TOJINH
1 | OGuucneHHs BUBHAYHUKIB. 2
2 | Oneparili HaJ1 MATPHIISIMH. 2
3 | Po3B’si3yBaHHs CHCTEM JIIHIMHUX PIBHSHbD. 2
4 | Bektopu. JliHiiiHI oneparllii HaJ BEKTOpaMHu. 2
5 | CxansgpHuii 100yTOK BEKTOpiB. BeKkTOopHMI Ta MilIaHUA 2
100yTOK BEKTOPIB.
6 | Merox koopaunart. [IpsiMa Ha MJIOMIMHI. 2
7/ | IInomuna. [Ipsma y npocTopi. 2
8 | BzaemHe po3ranryBaHHs OpsMOi Ta IJIOMIMHU Y MPOCTOPI. 2
9 | Kpusi apyroro nopsinky. Koso. Eminc. 2
10 | KpuBi  agpyroro  mopsaky. [imepbona.  IlapabGona. 2
CrpoliieHHs! piBHSIHHSL 2-TO CTETICHS.
11 | ®yukuis. OcHOBHI BiacTUBOCTI (PyHKIINA. EnemenTtaphe 4
JIOCITIKEHHS.
12 | O0uuncnaeHHs rpaHulll MOCJIiIOBHOCTI. 4
13 | O6uucnenHs rpanuil QyHKITI. 4
14 | Ilepmia Ta npyra 4yaoBi rpanutll. [lopiBHSIHHS HECKIHUEHHO 4
MaJiuX BEJIMYUH.
15 | HenepepBHICTh (PYHKIIIH. 4
16 | O0uucnenHs noxiHUX. PIBHSHHS TOTUYHOI Ta HOpMaJ 0 4
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KpuBOi. JlOTHYHA IJTOIKMHA 1 HOpMaJTh JI0 TTIOBEPXHI.

17 | TloximHi Ta AudpepeHITiaid BUIMUX TOPSIKIB. 4
18 | Excrpemym ¢yukmii. HaiiGinbpine, HaliMeHIe 3HAYCHHS 4
¢GyHKIIT B 3aMKHEH1i 065acTi. OMyKIIiCTh, YTHYTICTh KPUBOI.
ITeperun. AcumnroTu. [loBHE qOCTIPKEHHS (DYHKITIH.
19 | ®yukmii ABoX 3MiHHUX. YacTuHHI noxiaHI. EKcTpemyM. 4
20 | KoMIuiekcHi ynca. 4
21 | HeBuwsnauenuii iHTerpan. besmocepenne iHTErpyBaHHS. 4
Meroau iHTeTpyBaHHS.
22 | IaTerpyBaHHS HAMMPOCTIIIUX pallOHATBHUX JpoOIB Ta 4
parioHaThbHUX (DYHKITIH.
23 | IHTerpyBaHHs TPUTOHOMETPHUYHHMX Ta IppalioHaJIbHUX 4
(byHKITIH.
24 | OOGuuCleHHST  BU3HAYEHUX  IHTETpadiB.  3aCTOCYBaHHS 4
BHU3HAYECHOIO 1IHTETpaIa.
25 | OGuuCIIeHHs Ta 3aCTOCYBAaHHS KPaTHUX 1HTErPaIiB. 4
26 | ludepenmianbHi  piBHAHHSA ~ TEPIIOTO  TOPSIKY 3 4
BIJIOKpEMJIIOBAaHUMHU 3MIHHMMH. OJIHOpiIHI Ta JiHINAHI
audepeHiaabHl PIBHAHHS NEPIIOrO MOPSAKY. PiBHSHHSA
bepnyi.
27 | HudepeHmianbHi  pIBHSHHA  JpPYroro  MOPSAKY, IO 4
JIOITYCKAIOTh MTOHM)KCHHSI MOPSIKY .
28 | Jlinifini mudepeHIianbHl PIBHSHHS JIPYTOTO MOPSAKY 13 4
CTIMMH KOE(iIll€EHTAMHU.
29 | HocmimkeHHs Ha 301KHICTh YMCIOBHUX PSITIB. 4
29 | CreneneBi paau Ta iX 3aCTOCYBaHHSI. 4
30 | Pagu ®dyp’e. 4
5. Temu camocTiiiHoi po6oTH
No Hasga temu Kinbkicth
3/m T'OJIUH
1 | Jliniina anre6pa 6
2 | Bexropna anredpa 4
3 | EneMeHTH aHaNITUYHOI reOMeTpli 10
4 | Beryn 1o MaTeMaTHYHOTO aHAIIIZY 10
5 | dudepeniiroBants QyHKIIN 0HIET 3SMIHHOT 27
6 | dudepenitoBants QyHKINN KITHKOX 3MIHHAX 9
/ | InTerpanpHe ynciieHHs] QYHKIIN O/IHI€T 3MIHHOT 24
8 | InTerpanbHe yncieHHs PYHKIINA KIIBKOX 3MIHHUX 6
9 | dudepenuianbHi piBHSHHS 27
10 | Pagu 27
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6. 3pa3ku KOHTPOJBLHUX MUTAHb, TECTIB /JIs BUBHAYEHHSI PiBHS
3aCBOEHHS 3HAHb CTYJ€HTAMM.

KonTpoJubHi 3anuTanus 10 moayJas 1
«EJileMeHTH JiHIHHOI Ta BEKTOPHOI aJIredpm»
TpaHcOHyBaHHSI BA3HAYHUKA.

BaacTuBicTh BUBHAYHUKIB 1.
BiacTuBiCTh BUSHAYHUKIB 2.
BiacTuBiCTh BUBHAYHUKIB 3.
BiacTuBicTh BUSHAYHUKIB 4.
BiacTuBicTh BUZHAYHUKIB 5.
BaacTuBicTh BUZHAYHUKIB 6.
BiacTuBicTh BUBHAYHUKIB 7.

©oNo Ok wdE

BaacTuBicTh BUZHAYHUKIB 8.

. [llo Ha3UBaETHCA MIHOPOM €JIEMEHTa BU3HAYHUKA?
. AnreGpaiuHe JOIMOBHEHHS €JIEeMEHTa BU3HAYHUKA

. BnacTuBicTh BU3HAYHHKIB 9.

el ol =
W N Rk O

. Bmactusicts Bu3HauHukiB 10.

|—\
D

. [ITo Ha3uBa€eTHCSI MATPHULIEIO?

=
ol

. lIlo Take po3Mip (BUMIPHICTH) MATPHILIi?
. SIxa MaTpuI Ha3UBAETHCS KBAIPATHOO, MPSIMOKYTHOO, OAMHUYHOIO?

=
~N o

. lllo po3yMmitoTh MiJ] OTepali€ro TPaHCIIOHYBAHHS MAaTPHUII?

=
(00)

. JlaiiTe 03HAYeHHS MATPHUIII-PSIKA, MATPUII-CTOBIMIIS, HYJILOBOT MaTPHIIL.

R
(o]

. SIki MaTpuIll BBaXKAIOTHCS PIBHUMU?

N
o

. SIx1 niHiiHI onepaiii Haa MatpulsiMu Bu 3HaeTe?

N
[EY

. Cyma nBox matpulib. JIoOyTOK MaTpHIll Ha YUCTIO.

N
N

. Sk BiJ OJIHI€T MATPUILl BIIHSITH 1HITY?

N
w

. JlaiiTe o3HaYeHHs TOOYTKY IBOX MATPHUIIb.

N
D

. SIxi MaTpuIll Ha3UBAIOTHCA Y3TOIKEHUMHU?

N
(6)]

. JlaiiTe o3HaueHHsI OOEPHEHOT MAaTPHIIl IO TAHOT MATPHIII.

N
(o]

. Yu st Oyap-sK0i MaTpuill icHye ooepHeHa?

N
~

. ChopmynroliTe alropuT™ 3HAXOKEHHSI 00EpPHEHOT MaTPHIILI.

N
oo

. lIlo Ha3uBaeTbCs PO3B’SI3KOM CHUCTEMU TPbOX JIHIMHUX PIBHSHL 3 TpbOMa

3MIHHUMH.

29. SIxa cuctema piBHSIHb Ha3UBAETHCS OJHOPIAHOIO?

30. SIkuil BU3HAUHUK Ha3UBAETHCS TOJIOBHUM BU3HAYHUKOM CHUCTEMU?

31. Chopmymtorite mpaBuio Kpamepa.

32.3a sSKMX YMOB CHCTEMa JIHIMHUX PIBHSHb Ma€ €IUHUN PO3B’SI30K, HE Mae
PO3B’s3KY, Ma€ 0e3J1i4 Po3B’sI3KiB?

33. B uomMy cyTh MaTpu4HOro METOAY PO3B’SI3yBAHHS CUCTEM JIIHIMHUX PIBHAHD ?

13



34.5lke piBHSIHHS Ha3UBAETHCSI MAaTPUIHUM?

35. Sk po3B’sA3yI0TbCS MAaTPUYHI PIBHSIHHS 32 IOOMOT0I0 00EpHEHUX MaTPHUIlh?

36.BexTopHi BenmMunHU

37.CxansipHi BeJIHUUMHHU.

38.03Ha4yeHHs BEKTOpA.

39.Moayb BeKTOpA.

40.HynpoBuii BekTop. OAMHUYHUI BEKTOP.

41.0pTt BekTOpa.

42.KomniHeapHi BEKTOPH.

43.KoMIutaHapHi BEKTOPH.

44 PiBH1 BEKTOPH.

45.JlonaBanHs BekTopiB. [IpaBuio TpUKyTHHKA.

46.JlogaBanns BekTopiB. [IpaBmiio mapanenorpama.

47. lonaBanus BekTopiB. [IpaBUii0 MHOTOKYTHHKA.

48. Pi3HHIIS BEKTOPIB.

49.MHOXXEHHS BEKTOpa Ha YHCIIO.

50.IIpssmMokyTHA cUCTeMa KOOPAUHAT B POCTOPI.

51./lekapToBuii MPsIMOKYTHUH Oa3ucC.

52.Teopema npo po3kiaa BEKTopa mo 0as3ucy.

53.11Ipoexkirist TOUKH Ha BICh.

54.TIpoexiiist BEKTOpa Ha BICh.

55.KyT Mix 1BOMa BEKTOpaMHU.

56.BiacTuBOCTI MPOEKIIIH BEKTOPIB.

57.KoopauHaT BeKTOpA.

58./loBxkuHa BEKTOpa, 33]aHOTO KOOPAMHATAMH.

59.Biacranp MiX IBOMa TOYKaAMH.

60.HanpsiMHI KOCHHYCH BEKTOpA.

61.JliniHI 11T HAaJ BEKTOPaMH 3aJJaHUMHU KOOPINHATAMHU.

62.HeoOximHa i JOCTaTHS YMOBa KOJIHEAPHOCTI BEKTOPIB.

63.03HaueHHs CKaISIpHOTO TOOYTKY BEKTOPIB.

64.'eomeTpryHUH 3MICT CKAISIPHOTO JOOYTKY BEKTOPIB.

65. ®13uUHUIA 3MICT CKaJISIPHOTO TI0OYTKY BEKTOPIB.

66. HeoOximHa 1 JocTaTHA yMOBA MEPIICHIUKYIISPHOCT] BEKTOPIB.

67. Cxanspauii 100yTOK BEKTOPIB 33JJaHUX CBOIMHU KOOpPJIMHATAMHU.

68. ®opmyra KyTa MiXk IBOMa BEKTOPaMHU.

69.03HaueHHs BEKTOPHOTO TOOYTKY BEKTOPIB.

70. HeoOximHa 1 mocTaTHS yMOBa KOJIIHEAPHOCTI BEKTOPIB Yepe3
100yTOK BEKTOPIB.

71.®opmyna ruionli napanenorpama Ta TPUKyTHHUKA.

/2. BexTopHuii 10OyTOK BEKTOPIB, 3a/IaHUX KOOPJIMHATAMHU.

73.03Ha4eHHs MIIIaHOTO TI0OYTKY BEKTOPIB.

74 Mimanuit 1oOyTOK BEKTOPIB, 3aJJaHUX KOOPJAUHATAMHU.

75.Dopmyna 00’ eMy mapasenemnineaa Ta mpamiau.
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KonTpouabHi 3anuTaHHs 10 MOAYJIs 2
«EJIleMeHTH aHAJIITHYHOI reoMeTpii»

1. BekTopHO-TIapaMeTpU4HE PIBHSHHS IPSIMOT

2. TlapameTrpuyHe piBHSHHS MPSMOI

3. KanoniuHe piBHSIHHS MPSMO].

4. PiBHSHHSA TPAMOI, 10 MPOXOAMTH Yepe3 JaHy TOUKY 1 Ma€ 3aJaHUil KyTOBHIA
KOeQIIi€HT.

5. PiBHSIHHS NIPsAMOI 3 KyTOBUM KOE(DIIIIEHTOM.

6. PiBHAHHS TpsAMOi, 10 MPOXOJIUTH Yepe3 JIB1 3a/1aH]1 TOUKH.

7. PiBHAHHS IpsAMOI y BIJPI3Kax Ha OCSIX

8. HopmanbHe piBHSHHS MPSIMO.

9. 3aranbHe piBHSHHS MPSIMOI.

10. KyT Mix npsiMUMU 33JJaHUMUA KQaHOHIYHUMHU P1BHSHHSIMU.

11.YMoBa napajienbHOCTI ABOX NPSIMUX 33JaHUX KAHOHIYHUMH PIBHSIHHSMHU.

12. YMoBa neprneHuKyIIpHOCTI IBOX NPAMUX 33JaHUX KaHOHIYHUMU PIBHSIHHIMH.

13. Kyt MiXx npAMUMH 33JaHUMU 3aTaIbHUMU PIBHSHHSIMHU.

14. YmoBa napaneiabHOCT1 IBOX NPAMUX 3aIaHUX 3arajlbHUMU PIBHSIHHSAMH.

15. YMoBa nepneHauKyISPHOCTI JBOX MPSIMUX 3aJJaHUX 3araJiIbHUMU PIBHSHHSMMU.

16. Kyt Mix npsMUMHU 3aJaHUMH PIBHIHHSM 3 KYTOBUM KOE(II[IEHTOM.

17. YMoBa mapanenbHOCTI JBOX MPSAMUX 3aJaHUX pIBHAHHAMU 3 KyTOBUM
KOe(DIIIEHTOM.

18. YMoBa nepneHauKyISIpHOCTI JIBOX MPSAMHUX 33JaHUX DPIBHAHHSAMU 3 KyTOBUM
KOe(DIIIEHTOM.

19. PiBHSHHS IUIONIMHU, IO MPOXOJIUTH Yepe3 JaHy TOYKY IMEPICHAUKYISIPHO IO
JaHOT'O BEKTOpA.

20. 3arajpHe PiBHSIHHS TIOIIMHHY.

21. PiBHAHHS TUIONIMHM, IO IPOXOIUTH Yepe3 TPU TOUKH.

22. PiBHAHHSA TUIOUIMHY Y BiApi3Kax Ha OCSX.

23. KyT Mi>k ABOMA TUIOIIHHAMH.

24.YMoBa mapanebHOCTI TIIONTHH.

25.YMoBa NepneHAuKyISIPHOCTI TUIOIHH.

26.ITapameTpudne piBHIHHS MPSMOT B TIPOCTOPI.

27. KanoniuHe piBHSHHS MPSMOI B IPOCTOPI.

28. PiBHSIHHSA NIPSMOT B TIPOCTOPI, L0 MPOXOAUTH Yepe3 /Bl 3aaH1 TOUKH.

29. 3aranpHe piBHSHHS MPSAMOI B IPOCTOPI.

30. Kyt Mi> ipssMUMH B IPOCTOP1 33JaHUMU KAHOHIYHUMU PIBHSIHHIMU.

31. YMoBa mapanenbHOCTI JBOX MPSMUX B TMPOCTOPl 3aJaHUX KAHOHIYHUMU
PIBHSIHHSIMU.

32.YMoOBa NEpNEeHAUKYISIPHOCTI ABOX MPSAMHUX B MPOCTOPI 33JlaHUX KAHOHIYHUMH
PIBHSIHHSIMU.

33. ®opmyna KyTa MK MPSAMOIO 1 IUTOIIHMHOKO.

34. YMoBa napanienbHOCTI IPSIMO] 1 MIIOMIMHH.

35. YMoBa nepneHAuKyJISPHOCTI IPSIMOT 1 TTOIIUHH.

36.Jlatu o3HaueHHs enirnca. ki TOUku Ha3UBaKOThCs (PoKycamu enirnca?

37. 3anucaTy KaHOHIYHE PIBHSIHHS eirca.
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38.51k1 TOUKM HAa3UBAOTHCS BEPIIMHAMU eJIirca?
2 2

y

39./li1a enirica, 110 3aaHUI KAHOHIYHUM PIBHAHHAM — + M 1, BKa3aTH:
a

a) oci cuMeTpii; 0) BepIIUHHU.

40. [llo HasuBarOTh ocsaMH eminca? SIka BiCch emiIca Ha3MBA€ThCS BEIMKOIO, a sSKa
MaJIoro BiccCro enirnca?

41. Hexaii 2a 1 2b — BIANOBIJHO BEJIMKA Ta MaJjia OCi eJIirca, a 2¢ — BiJcTaHb MiXK
roro ¢okycamu. SIkuit 3B'sI130K iCHy€ MiX duciamMu a, b, ¢?

42. Ik 0o3HAYA€THCS EKCIEHTPUCUTET emnca? 3amucatu QGopMyiry Juisl HOro
0OYHCIICHHS.

43. Jlatn o3HaueHHS rinepOoiu. SIki TOUKH Ha3UBaIOTHCA (POKycaMu TirnepOoosn?

44, 3anucaty KaHOHIYHE PIBHSHHS TinepOoIIH.

45. Sxi TOYKM HA3UBAIOTHCS BEPIIMHAMU TinepOoIun?
2 2

) . : ) x>y
46. Ina rinep6onu, 3a1aHO1 KAHOHIYHUM PIBHAHHAM —; — b 1, BKa3arTu:
a

a) ocl cUMeTpii; 0) BEpIIMHHU.

47. 1llo Ha3uBaOTh JIMCHOIO Ta YSIBHOIO OCSMU Tinep0Ooaun?

48. 3anucaty piBHAHHS aCUMITOT TiIEpOOIIH.

49, Hexalt 2a 1 2b — BiAMOBIAHO JiiiCHA Ta YsBHA OCI Tinep0oiin, a 2c — BiJICTaHb
MiX okycaMu. SIkuif 3B'130K iICHY€ MIX duciaamu a, b, ¢?

50. SIk o3HaYaeThCA EKCIEHTPUCUTET Timepbonu? 3amucatu (Gopmyny ans HOro
00YHCIIEHHS.

51. latu o3HaueHHs mapaboiu. fIka Touka Ha3UBA€ThCS (POKycoM mapaboiu 1 sika
npsiMa — ii TUPEKTPUCOIO?

52. 3anucaTu KaHOHIYHI piBHSHHS napabomu. Akuii 3micT mapamerpa p ?

53. SIka TOYKHM HA3UBAETHCS BEPIIMHOIO IMapadosIn?

94. SIk o3HayaeTbCsl EKCIEHTPUCUTET TMapadosu? 3anucatd (GopMyny ajs HoOro
00YHCIIEHHS.

KonTpoJubHi 3anuTanHs 10 MoxyJs 3
«BeTyn 10 MaTEMATHYHOTO aHAJII3Y)

[TonsiTTst hyHKIIT

OO6macth Bu3HaYeHHs QYHKIIIT

MHuoxuHa 3Ha4eHb QYHKITIT

EnementapHi QyHkii

Cynepno3uiiisi GyHKIIii

[TapHi 1 HenapHi PyHKIIT

Oo6epHeHi QpyHKIIT

HesBno 3anani QyHKIii

. Iepiogmuni ¢pyHKITIT

10 O6OmexeH1 pyHKLii

CoNoa~LNE
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

NoakowdhE

MonoToHH1 QyHKITIT

3pocTtaroua QyHKIIA

Cranna QyHKITis

O3HaueHHS YUCIIOBOI MOCTIT0BHOCTI

O3HaueHHS TPAHUII YUCIOBOT OCIIJOBHOCTI

[TonsiTTs 301KHOT Ta pO301KHOI MOCIIJOBHOCTI.

Teopema mpo €IUHICTH TPAHMUIII TTIOCTITOBHOCTI.
Heo06xigHa ymoBa 301KHOCTI MOCIIIIOBHOCTI.

TeopeMa Mpo rpaHMINIO CTAN0i BETUYUHU

HeckinueHHO Masna BeIM4YMHA

Teopema mpo cyMy IBOX H.M.B.

Teopema mpo 100yTOK 0OMEKEHOT BETUYMHHI Ha H.M.B.
Teopema mpo 100yTOK JBOX H.M.B.

HeoOxiaHa 1 A0CTaTHA yMOBA ICHYBaHHS I'PAHHUIIl MTOCHITOBHOCTI
HeckinueHHO BeMKa BEIMYHHA

Teopema npo 3B’30K MIXK H.B.B. 1 H.M.B.

Teopemu po rpaHUYHMN Nepexig Mpy apuPMETUUHUX ONepariisx
Teopema BeiiepiiTpacca npo rpaHUIl0 MOHOTOHHOT i 0OMEXKEHO1 MOCIIIIOBHOCTI
O3HaueHHA rpaHyLl PyHKIII

[IpaBocTOpOHHS TpaHUL QYHKIIT

JliBocTOpOHHS TpaHullst PYHKITT

HeobxinHa 1 JocTaTHA yMOBa ICHYBaHHS I'PpaHUIl (PYHKITIT
[Tepiia ocobnmBa rpaHUI Ta HACTIAKY 3 HET.

Jpyra oco6iuBa rpaHuls.

ExBiBaneHTHI HECKIHUEHHO MaJli BEJITMYUHU

Hu3ka ekBiBaJeHTHUX H.M.B.

O3znaueHHs PyHKIIIT HEenepepBHI B TOYIII

O3HaueHHd (PyHKI[IT HENEepPEepBHI Ha MPOMIKKY
BnactuBocTi HenepepBHUX (PYHKITIH

Teopema Komri.

Teopema Beiepmrpacca.

O3HaueHHs QYHKIT PO3PUBHOI B TOYII

O3HaveHHs TOYKH pO3pHUBY 1-TO pony

O3Ha4yeHHs TOUKU PO3PUBY 2-TO POy

Cxema gocnipkeHHs GyHKIIM Ha HETIEPEPBHICTh

KonTpoabHi 3anuTanHs 10 Mmoay.as 4
“IToxigHa Ta 1i 3acTOCYBaHHA”
O3HayeHHs MOX1HOI.
AJropyUTM 3HAXOKEHHSI ITOX1THOT 332 O3HAYEHHSIM.
@Di3uyHUN 3MICT TOX1THOI.
['eomeTpuyHMit 3MiCT MOX1THOI.
Enextpuanmii 3MiCT OX1THOT.
[ToxigHa cymu.
[ToxigHa 1OOYTKY.
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8. IloximHa yacTKH.

9. IoxigHa ckmaneHoi QyHKIII.

10.1Tox1aHa QyHKIIT y=¢€".

11.TToxigna pyHkIii y=a*.

12.ITox1aHa gorapudmiuHoi QyHKITI.

13.1ToxiaHa cTeneHeBoi QyHKITIT.

14.TTox11H1 TPUTOHOMETPUYHHUX (PYHKITIH.

15.1Tox11H1 00EpHEHUX TPUTOHOMETPUYHUX (DYHKITIH.

16.1ToxiaH1 BUIIMX TTOPSIIKIB.

17.PiBHAHHS JOTUYHOI JO KPUBOI.

18.PiBHAHHSA HOpMaJIi 10 KPHUBOI.

19.Teopema Poss.

20.Teopema Jlarpamxa.

21.Teopema Korri.

22.03Ha4eHHs TOYKU MaKCUMyMYy (DYHKIII.

23.03Ha4yeHHS TOYKUA MIHIMYMY (DYHKIIII.

24 KputuuHi 1 cTaniioHapH1 TOYKU QYHKIIII.

25.I1epima noctaTHsl yMOBa iICHYBaHHSI EKCTPEMYMY.

26.CxeMa nociipkeHHs: QyHKIT HA MOHOTOHHICTh Ta €KCTPEMYM.

27.[lpyra nocraTHsi yMOBa iICHyBaHHSI EKCTPEMYMY.

28.[1paBuyio 3HAXO/KEHHSI HAWOUIBIIOrO Ta HAWMEHIIOTO 3HA4YeHHsS (YHKIII Ha
BIJIPI3KY.

29.03Ha4eHHs OMYKJIOCTI Ta YTHYTOCTI KPUBOI.

30.03HaueHHs TOYKHU TIEPETHHY.

31.03Haka onmykiI0CTi(YTHYTOCTi) KPUBOI.

32.IaTepBanu OMyKJIOCTI Ta YTHYTOCTI KPUBOI.

33.HeoOxiana ymoBa icCHyBaHHS TOYKH TIEPETHHY.

34 . KpuTruHi TOUYKU APYTOTro poy GYyHKIIII.

35./locTaTHs yMOBa iCHYBaHHS TOYKU TIEPETHUHY.

36.1IpaBuiio 3HaX0KEHHS IHTEPBAJIiB OMYKJIOCTi, yTHYTOCTI Ta TOYOK MEPETUHY.

37.BepTukanbHi aCUMIITOTH.

38.1Toxwt acuMOTOTH.

39.3aranpHa cxema JociipKeHHs GyHKIIi(OCHOBHI €Tarm).

40.03Hauenns agudepeniiiaia QyHKIi.

41.T'eomeTpuYHUN 3MICT TU(epeHIiaa.

42.3acrocyBaHHs AudepeHIiiaia 10 HabJIMKEHUX 0O0UUCIICHb.

KonTpoJsbHi 3anuTaHHs 10 MOAYJIs 5
“InTerpaJs Ta MOro 3aCTOCyBaHHs”’

O3HaueHHs EePBICHOI.
Teopema mpo MHOKHHY BCIiX MEPBICHUX.
HeBuznauenuii interpan.O3HaueHHs.
Onmepartist iHTErpyBaHHS.
OcHOBHI BIACTUBOCTI HEBU3HAYEHOTO 1IHTETpaAIa.
Tabnui HeBU3HAYCHHUX IHTETPAIiB.
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7. Merto/ 3aMiHHA 3MIHHOI.

8. Merton iHTerpyBaHHS YaCTHHAMHU.

9. HaitnpocrTiui pamioHanbHi IpoOH Ta iX IHTETpyBaHHS.
10.InTerpyBanHs palioHAIBHUX (PYHKIIIH.

11.IuterpyBaHHs BUpa3iB, 10 MICTSITh TPUTOHOMETPHYHI (HYHKIII.
12.IuterpyBaHHs BUpa3iB, 1110 MICTITH ippalioHaIbHI BUPA3H.
13.Busnadenwuii inTerpan.

14.T'eomeTpuyHUM 3MICT BU3HAYCHOTO 1HTETpaa.
15.BnacTuBOCTI BU3BHAUYECHOTO 1HTErpaia.

16.®opmyna Herotona-JletOHima.

17.11noma KpyUBOJIIHIMHOT Tpamerti.

18./loBxrHA IyTH TJIOCKOT KPUBOI.

19.06’em Tisia 06epTaHHS.

20.ITnomma moBepxHi Tina 0OepTaHHS.

21.HeBnacHi iHTEeTpaJIH.

22.009uCcieHAs HEBIACHUX IHTETPATiB.

KoHTpoJbHi 3aniuTaHHs 10 MOAYJIs 6

«3BHYaiiHi AndepeHniaIbHi piBHAHHA. Paan»
OsHayeHHs U(epeHIiaTbHOrO PIBHAHHSL.
Po3B’s130K zm@epeHulaanoro PIBHSIHHS.
3aranbHUN PO3B ;1301( J(bEPEHIIATBHOTO PIBHAHHSL.
YacTuHHUN pO3B’ 30K MU(EPEHLIANbHOTO PIBHSHHS.
Teopema Korii.
3anaua Korri.
HudepeniiianbHi piBHSIHHSA 3 BIJOKPEMIIIOBAHUMU 3MIHHUMU.
OnHopiaHi qudepeHItianbHl PIBHSIHHS MEPIIOTO MOPSIKY.
JudepennianbHi piBHAHHA B MOBHUX AU(eEpeHIiianax.
10 Jliniiini qudepeHItianbHl pIBHSAHHS MEPIIOTO MOPSIKY.

11.PiBusinus bepuyi.

12.P0o3B’s13yBaHHs OJJHOPITHOTO JIIHIMHOTO MU(EPeHIIaIbHOTO PIBHSIHHS 31 CTaTUMU
KoedilieHTamu.

13.Mertogn Bapiallii JOBITbHUX CTaJHX.

14.Po3B’s13yBaHHA HEOJHOPIAHOrO AU(EpPEHIIaIbHOrO PIBHSIHHS 31 CHEL1aJbHOI0
MPaBOIO YaCTHUHOIO.

15.03HaueHHs nudepeHIianbHOro piBHAHHS N-TO MOPSAKY.

16. Sk BU3HAYUTH TIOPSAIOK AM(EPEHIIATBHOTO PIBHAHHS?

17.Ha3BiTh ocHOBHI TUH /[P, 1110 JOMYCKaOTh TOHUYKEHHSI TIOPSJIKY.

18.VY yoMy cyTh MeTOy MOHMKEHHS TOpsnKy JIP?

19.03HaueHHs BU3HAYHUKa BpoHCHKOTO.

20.Teopema mpo CTPYKTYpY 3arajbHOr0 po3B’sA3KY JIHIMHOTO ogHopiaHoro P 2-ro
HOPSJIKY.

21.Teopema po CTPYKTYpPY 3arajibHOro po3B’sI3Ky JiHIHHOTrO HeoaHopigHoro [P 2-
r'0 MOPSIAKY.

22.11lo Ha3uBaETHCS CUCTEMOIO HOpMATIbHUX J[P?

23.111o Ha3uBa€ETHCS XapaKTEPUCTUYHUM PIBHSIHHSIM HOpMaibHOI cuctemu J[P?

24 1110 Ha3UBAETHCS YUCIOBUM PSIIOM?

25.111o Ha3UBaAETHCS 3araIbHUM YJICHOM PsiTy?

©ooNoakwNE
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26.11[o Ha3uBaeTbCs N-10 YACTKOBOIO CYMOIO psiny? CKUIBKM YacTKOBUX CYyM DSy
icHy€e?

27 Sxuit psig HazuBaeThest 301kHUM? 110 Ha3MBaEeThHCS CyMOI0 301KHOTO paxy? SAxuit
P Ha3UBAETHCA PO3OIKHUM?

28.I1epepaxyBaTy OCHOBHI BIAaCTHBOCTI 301KHHUX PSIiB.

29.CdopmynroBaTi HEOOX1THY YMOBY 3015KHOCTI psITy.

30.4xmit psim HA3WBAETBCS 3HAKOCTAIMM? SIKWil psif HA3WBAETHCS PSAIOM 3
JOJIATHUMHU YJICHAMU?

31.ChopmymroBaT JOCTaTHI O3HAKU 301KHOCTI PSAMIB 3 JOJAATHUMU YJIECHAMHU
(mepiury Ta Ipyry o3HaKu MOPiBHSHHSA, 03HaKy /[’ Anambepa).

32.111o Ha3UBA€ETHCS YUCIOBUM PSIAOM?

33.ChopmymroBaT HEOOX1AHY YMOBY 301>KHOCTI psITy.

34.CopmymroBaTd JOCTaTHI O3HAKM 301KHOCTI PSAMAIB 3 JOJAATHUMU YJIE€HAMH
(panukanbHy o3Haky Ko, iHTerpansHy o3Haky Kormi).

35.5Ik mocmiKyBaTH PSAM 3 BiI’ €EMHUMH YJICHAME?

36.4xmit  psAm  HA3WBAETBCS ~ 3HAKO3MIHHMM?  SIKMHl  psim =~ Ha3WBA€EThCA
3HAKOIMOYEPEKHUM ?

37 Axmii psan Ha3UBAETHCSA a0CONIOTHO 30DKHMM? SIKWW psif HA3UBAETHCS YMOBHO
301KHUM?

38.ChopmymoBatu o3Haky JleitOnima. Jlo sKoro psmy MOKHA 3aCTOCOBYBATH IO
O3HaKy?

39.Axuii psi HA3UBAETHCS PAJIOM 3 KOMIIEKCHUMHU YJieHaMU?

40.ChopmyitoBaTu 03HAKU 301KHOCTI PSTY 3 KOMIUIEKCHUMU YICHAMH.

41.Sxknit pan HazuBaeThes GyHKioHaTsHUM? [0 Ha3uBaeThCs 001aCTIO 301KHOCTI
(GYHKI10HATBHOTO Py ?

42.ChopmymoBaTu y3aranbHeHi o3Haku J[’ Anmam6epa 1 Komi.

43 Sxuit pyHKIIOHATBHUIN sl HA3UBAETHCSA PIBHOMIpHO 301KkHUM? ChopMytoBaTH
o3Haky Beliepiirpacca.

Axuit psin HazuBaeThes creneHeBUM? ChopmyroBatu Teopemy Aodens.

44 Sk 3HaiiTu iHTepBall 301KHOCTI (001aCTh 301)KHOCT1) CTEIEHEBOTO Py ?

45.CdopmyitoBaTU OCHOBHI BJIACTUBOCTI CTETICHEBUX PSIIB.

46.5xuii psit HA3UBAETHCS CTETICHEBUM PSAOM KOMIUIEKCHOI 3MiHHOI?

47 .51k 3HalTH KpYT 3015)KHOCTI CTENEHEBOTO PsIIy KOMILJIEKCHOT 3MIHHO1?

48.Skuit pan HazuBaeThes psyioM Teinopa QyHKIi f(x)‘? Sk 3HANTH KOEDIIIEHTH
pany Teitnopa?

49.ChopmymoBatu TeOpeMy po HEOOXiHI W JOCTATHI YMOBH, 3a SIKUX CyMa PsIy
Teitnopa pynkii f (x) 301raeThes 3 i€ (QYHKITIELO.

50.ChopmymtoBaTi TeopeMy MpO JOCTaTHI YMOBU PO3BUHEHHS (YHKINI B P
Teitnopa.

51.Axwii psin Ha3uBaeThes pagoM Makiopena ¢yHkiii f (X)?

52.3anmcatu psagu Maknopena s QyHkuiii e*, sinx, cosx, (l+ x)m, |n(l+ x),

1+ x . : L
In(1-x), In>—=, arctg X i BKa3aTH NPOMIXKKH, B SKHX CYMH PSAIB 36iraloThCs
X

3 BIAMOBITHUMH (YHKITISIMH.
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53. 5k HAOMMXKEHO OOYUCITUTH 3HAYeHHS (DYHKIIIT 3@ JJOIIOMOTOIO CTETIEHEBOTO Py ?
Bxazatu ocHOBHI CITOCOOH OIIHKH 3QJIHIIKY PSAY.

54.Y yomy mossrae METO/ IHTErpyBaHHs (PYHKIIIH 3a TOTOMOTOIO PsiIiB?
55.VY yomy mosnsrae MeTOJl IHTETpyBaHHs TU(EpEeHIIaATbHUX PIBHIHB 32 JIOTIOMOTOIO
psiB?

56.5Ikuit psag Ha3UBAETHCS TPUTOHOMETPUIHUM?

57.5kuit psan HasuBaeThes pagoM ®yp’e dynkuii f(x), mepioamdnoi 3 mepiomom
2n?

58. 3anucatu Gpopmynu st oouKciieHHsa KoediieHTiB psay Pyp’e QyHKIii f(x) 3
nepiogom 27.

59. CopmymroBatu gocTaTHI YMOBH IS 300paskeHHs QyHKIIT psimom Dyp’e.

60. flki ocobmuBocTi MawTh psinu Dyp’e mIst mapHUX 1 HEMapHUX QYHKINH?
3anucatu Gpopmyiu i KoediieHTiB Dyp’e Takux QyHKIII.

61. Harucatu psg @yp’e mias GyHKINT 3 JOBUIBHUM MEPIOJIOM 1 BIMOBIHI (hopmynn
JU1s1 00UKCIIEHHS KOe(IIlIEHTIB IILOTO PSIY.

I. CchopMysroBaTH T0CTaTHI YMOBH PO3BHHEHHS QyHKIIT B psig Dyp’e.

62.51x1 ocoOmuBOCTI MatoTh psau Dyp’e 11 NapHUX 1 HeNapHUX QYHKITN?

63.51k po3BunytH B psan Dyp’e HemepionauuHy GyHKIIIO, 3aJaHy Ha IPOMDKKY,
CUMETPUYIHOMY BITHOCHO MTOYATKY KOOPAWHAT?

64.51x po3BUHYTH HenepiloANuYHY (YHKIIIO, 3a/1aHy Ha BIIAPI3KY [O, I], B psan Pyp’e
3a KOCUHYCaMH? 33 CUHYCaMH?

65.11epepaxyBatu OCHOBHI cmocobu po3BuHEHHS B psng Dyp’e HemepiogudHOT
byHKIII1, 3a1aHO0T Ha IOBUIBHOMY BiJPi3KYy.

3aBaaHHA U1 EpeBIPKU 3HAHD

B 3amauax 1 — 10 gano touku Mi(x1, 1) Ta Ma(x2; y2). HeoOxigHo:

1) 3HaWTH BiACTaHb MK JaHUMH TOYKAMHU;

2) 3HaiiTu koopauHaTH Touku C(x,y), IO JIKUTh HA cepenuHi Biipizka MMy,

3) CcKIacTH PIBHSAHHS MPSMOI, IO MTPOXOIUTh Yepe3 JaHi TOYKH, 3BECTH HOTO JI0
3arajJbHOTO BUTJISITY Ta JI0 PIBHSHHS 3 KyTOBUM KOE(IIIEHTOM;

4) cxnacTh PIBHSHHS MNPsAMOI, sKa MEpPHeHIUKYIsIpHAa 10 mnpsmoi MiMy i
npoxoauTh 4epe3 Touky C, 3BECTH HOro 10 3arajJibHOTO BUIJISAY Ta 10
PIBHSIHHS 3 KYTOBUM KOE(DIIIEHTOM;

5) ckiacTu KaHOHIYHE PIBHSHHS KOJia, III0 MPOXOIUTh Yepe3  Touky C Ta Mae
IEHTp Y AaHii Toulli Mp;

6) B cucremi koopauHat Oxy moOyayBatu Touku Mi, My, C, ofepxkaHi mpsiMi Ta

KOJIO.
1. My (-7; -4), M2 (1; -10). 6. My (1; -4), M (9; -10).
2. Mz (3; -1), Mz (11; -7). 7.M; (-1; -1), M (7; -7).
3. M; (-8; 2), M (0; -4). 8. M; (-6; -6), M3 (2; -12).
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4. My (-11; -7), M3 (-3; -13).
5. My (-9; -5), Mz (-1; -11).

9. M, (-5; -2), M3 (3, -8)
10. My (-7; -1), M> (L; -7).

B 3apauvax 11 — 20 3HaiiTi moXiHI Ta qudepeHItiany 3aaHuX QyHKIIH.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) y:3x4—3i3—63\/?+2; 0) y=sinx-tgx;
X
2
6) S jsi 2) y:3|nx.
o
a) y:2x5+44\/;—2xi2+3; 0) y:(x2+1)-5x;
8) :COISnX+l' 2) y=4tg2x.
X
a) y:4x2—6—56+§/F; 0) y=2"tgx;
X
arccos x 3
6 = 2 =(Inx+x*J.
) sin x )y ( )
a) y=6?{/?+2—54+4; 6) y=(sinx+x)-ctgx ;
X
3
8) y:X +1; 2) y=+e*+1.
arctgx
a) y=3x4+i3—36 x°; 6) y=(Inx+1)cos3x.
X
6) y=—"%. 2) y=/(arctgx+1).
X—e
a) y=4x2—%+5§/?; 0) J’:(X+3)|nX;
X
8) yzﬂ; 2) y=e™arcsinx,
X° —2X
a) y:5x6—2—34+8‘{/?; 0) y=x’arcctgx;
X
6) y=\3i+ ) y=+e'+1.
a) y=%+2\/;+4; »_3_ x>+,
8) zﬂxx; 2) y=sin?3x.
X+e
a) y:7xe_%+3\/;+2; 0) y:(ex+x)sinx;
X
6) y:arctgx; 2) y=+3x+x*.
Inx+1
a) y=8x+%+76\/;—7; 0) y=(x*+1larctgx;
X
3
8) :4X_ +1; 2) y=(e*+1)°.
sin x
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B 3apauvax 21 — 30 nocniautu QyHKIii MeTogamMu audepeHIiaTbHOTO YUCICHHS
Ta o0y TyBaTH iX rpadik.

21,
22,
23.

24,

25,

1.3 2
==X"—=X
y 3

—4x+10.

y=x>+9x*+15x-9.

3

y:—%x +x° +3x-2.

1 3 3 2
=—X"—-—=Xx"+8.
y 6
y:—1x3+9x2 10.
6 2

26. y=x>+4x*-3x-9.
27. y=x>+3x>-9x-10.
28. y:—%x?’+3x2 —~5x—1.

29. y:—%x3+gx2+4x—lo.

30. y=x*-9x*+15x+10.

B 3agauvax 31 — 40 3HaiiTH HEeBU3HAUECHI IHTETPAIIH.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

J' (5X6 - 2—56 + BWjdx
X

1 6

_[5x4 %—%jdx,
1 6

j4—x3—5X3Jd ;

, 5 3

J. 3X +F—W)d )
2 1

I Z—F—WJCIX

0) _[5*2 xdx .
6) j (7 + 4)°dx.

0) IeS‘“X cos xdXx.

dx
9 | sz

dx
6) jm.
0) I

5x° +1

6) [¥/10x+3dx.

0) Iexz 2xdx.

6) [

14x

B 3apauax 41 - 50 oOuucauTH 32 10MOMOIOK0 BU3HAYEHOTO 1HTETpasia Moy
¢birypu ooMexkeHoi mapadoJioro 1 psiMOto, PIBHSHHS SKHUX 3a/1aHo. [loOyayBatu 110
¢irypy B cucteMi KoopMHaT Oxy 1 3alITPUXYBaTH 1.
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41. y:%(x+1)2, 2x+4y-13=0.
42. y=%(x+2)2, 2x+4y+1=0.
43. y:%(x+3)2, 2x+4y +3=0.
44, y:%(x+4)2, X—y+8=0.
45. y:%(x+5)z, X—y+9=0.
46. y:%(x—l)z, X—2y+11=0.
47. y:%(x—Z)Z, X—2y+10=0.
48. y=%(x—3)2, X—4y+3=0.
49. y=%(x—4)2, X—4y+2=0.

50 Y=-(x-5f, x-4y+15=0.

KoMILIEKT TeCTiB JJisi BU3HAUYEHHS PiBHSI 3ACBOCHHS 3HAHDb CTYJIEHTAMHU

Tema 1. AHaniTHYHA TeOMETPis
ITutanns 1

3a sKor0 GopMyIIoro oburcTIoeThes BiacTans 0 Mix 1BOMa Toukamu

A(Xli yl) Ta B(X21 y2) ?

d=(X + %)% + (Y1 + ¥)°

d=X "X +VY; Y,

d=X Y +X3 Y,

d = = %)% + (Y1 — ¥2)?

dz\/xl-x2+y1.y2

[Mutanus 2

SIkuii BUTJIA Ma€ PIBHSHHS OPSIMOi 3 KYTOBUM KOoe(iIieHTOM?

Ax+By+C=0

y=kx+b

y=Y¥1 _ X=X
Yo—=Y1 X2—X

Y = Yo =K(X=Xp)

X y _
a-i_b_1

I[Murauus 3
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SIxe piBHAHHS Mae TpsAMa, mo npoxoxuTs yepes Toukn A(—1,3) ta B(2;5) ?

X+2y+2=0

y=-5X+7

5x+y-11=0

3x+4y-14=0

2x—-3y+11=0

[Muranus 4

SIxa npsama mae piBusHEsg X = 07?

HpSIMa, 10 MPOXOAUTH YCPE3 INTOYATOK KOOpAUHAT

[Ipsima, mo nexuts Ha oci Oy

Ipsima, mo napanenssa oci OX

IIpsima, mo napanensHa oci Oy

Ipsima, 1m0 nexuTh Ha oci OX

I[Murauus 5

SIki yMOBHU MapaJieIbHOCTI Ta NEPHEHAUKYIISIPHOCTI IBOX MPSIMUX?

Ky L, ki =k,

:E7

ko

k1+k2:1; kzzk_]i

kz—k]_:l; k2:—k—11

[Murauus 6

2 2
SIki koopmmHaTH (oKycCiB y enminca 2~ + yT =17

16
F(=24/3,0), F,(2+/3;0)

F (-4;0), F,(4,0)

F(—/5:0), F,(</5,0)

F.(3,0), F, (=3;0)

F (=6;0), F,(6;0)

Tema 2. Enementu mniniitHOi anreOpu

IIutanng 7

Slka cuctema JiHIMHUX anredpaiyHuX PiBHSHb HA3UBAETHCS OJJHOPIAHOIO?

Cucrema, y siK01 rosIoBHUM BU3HaYHUK = 0

Cucrema, y sikoi BCl BUIbHI uieHH = 0

Cuctema, y sikoi roJJOBHUHM BU3HaUHUK #= 0

Cuctema, y sikoi Bci BitbHI wieHn # 0

Cucrema, sika Ma€ HyJIbOBUHM pPO3B’A30K
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ITutanus 8

Konu oneparist Muoxennst Matpuus A, ta B, HemoximBa?

Skmo N=S

SIkmo M =S

Skmo N#S

Skmo N#Tr

Sxmo M#S

ITutanus 9

1 2 O

OOGUUCIUTH BU3HAYHUK TPETHOTO NOPAnKy A = 0 1 3
5 0 -

30

-5

78

- 27

29

IMTuranus 10

2 1 1 -1
3uaiiti 100yToK Matpuip A- B, axmo A= 3 , B= )

-1 4 5
6 0
4 -

6 3
-1 -8

4 5
-1 12

2 5
3 7

IMuranus 11

-1 . . .
Sxa matpuug A~ HasMBaeTbcs 0OEPHEHOIO JI0 JAHOT KBAPATHOI MATPUILL

A?

Taka, mo A- Al=AT.A=E , e E — onuununa marpuns

Taka, mo A+ Al=E

Taka, mo A+ Al=E

Taka, mo A- AT = A_l, ne AT - TPAaHCIIOHOBAHS MATPHIIS
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ITutanus 12

5x+3y =1,
2X—y=7

Metonom Kpamepa po3B’si3atu cuctemy {

—2); A=-12; A, =-24; A, =24

{2
13,4}, A=10; A, =30; A, =40

;2) A=8 A, =8 A, =16
12-3); A=-11;, A, =-22; A, =33

CaL; A=—11 A, =44; A, =11

Tema 3. EnemeHTH BEeKTOPHOI anredpu

[Muranus 13

SKUM CITiBBITHOIICHHSM 3B’ S13aH1 HAMPSIMHI KOCUHYCH?

Cosa + cos S +cosy =1

cos® a —cos® f—cos” y =0

cosa —cosf —cosy =0

cos? o +cos? B+ cos? y =1

IMuranus 14

3HaliTu KOOPJAMHATH Ta MOAYJIb BekTopa C = 28 — 3b , IKIIO a = {0;3;2} ,
b ={-2;32}

C=1{2-63}; [c|=7

C=1{6-3-2};|¢|=7

c=1{2-21}; |c|=3

C=1{4-4;2}; |c|]=6

c={-422}; |c|]=+24

IMutauug 15

YoMy JOPIBHIOE CKAISPHUIA T00YTOK BEKTOPiB & = {7;2;—1} Ta

b ={1,2,-3}>

-5

28

14

7

—-21

I[Mutaussg 16

IIpu sxomy 3Ha4eHHi M BekTopu d = {1;3;—2} Tab = {— 1 m;4}
MEPIEeHIUKYISIpH1?

m=3

m=-17

m=2

27




m=28
[Tutanns 17

3HaifTi BekTOpHHIi 106yTOK BekTopiB @ = 21 + 3] + 5K ra
b=i+2]+k

dxb =1{8-2;3}

axb=5 —4j +2k

axb=-71 +3] +k

axb=7-2]

axb=10i -3j —k

IMutanus 18

YoMy HOpIBHIOE ILIOLIA apaneaorpama, mooy10BaHoro Ha BEKTOpax a Ta

b?

+b

Qy

‘2

jabl’

—

b
X

Q|

Q|
(SN

‘2

Tema 4. Bctyn 10 MaTeMaTUYHOTO aHATI3y

IMuraunus 19

B skiif Touni Gynkuis Y = ﬁ Ma€ po3puB?
X =00

x=1

x=0

X=-1

[Murausg 20

. 2 _
He xopucryrouncs npasunom Jlomitans, 3Haiity rpaaumo 1M X —7x+10

X5 X2 —9x+20
—2

25

3

)

12
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ITutanus 21

o : X—6 .
3HaWTH TPAHULIIO lim (HE KOpHUCTYIOUHCH MpaBwmiIoM JlomiTans)

X—6 X+3-3

_O\JCD,\”OQ
o1

-17

ITuranus 22

3HAWTU TPaAHULIIO Iim(i— 22 )
x—1%-1  x2-1

21

N~

N W

2

-3

[Murauus 23

Kom dyukuii & (X) ta oty (X), neckinuenno mani nmpu X —> Xg,

Ha3UBAIOTHCS €KBIBAJIEHTHUMH ?

lim %) _g
x—>xg %2 (X)

lim a1 (X)
x—>xg %2(X)

=A, reA<o

lim 2% _
x—>xo 2 (X)

lim 2%
x—xq %2 (X)

Tema 5. EnemenTn tudepeHialbHOro YMcaeHHs

[Muraunus 24

3HalTH NoxXigHy QyHKuii Y = (5X2 —COS 2X)4

y' =8(5x? — cos2x)*(5x + sin 2x)

y'=4(5x* — cos2x)*(10x — sin 2x)

y' = 2(5x% — cos2x)* (5 + sin 2x)

y' = 4(5x% — cos2x)* (5x* — cos2x)
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ITutanus 25

3HaiiTy noxigHy HesBHO 3ananoi Gynkuii X + 1Ny +y =0

r_ 1
Y——(“y)
y'=-2y

r_ y

Y= Tya

r__ 1
y —y—2+ﬂ

ITutanus 26

3anucaty piBHAHHS J0THYHOT Ta HopMmai 1o kpusoi Y = f(X) y Toumi

My (X0, Yo)

y—Yo=F(X)(X=Xq); y‘Yo:—ﬁ(X—Xo)

y—Yo=F(X)X=X0): ¥y—Yo Z—ﬁXO)(X—XO)

y=f'(X)(X—Xp); y=—f/(1xo)(X—Xo)
y=f(x)(x=%): Y =—7(5 (X—%o)
[Tutanns 27
3HalTH eKkcTpeMasbHi 3HaueHHs QyHKIIl Y = 2x2% — % x>
Ymin =25 Ymax =9
Ymin :_%; Yimax =2
Ymin =05 Ymax :%
Ymin =—3; Ymax =15
Ymin =05 Ymax :%
[Tutanns 28
3HalTH HailO1IbIIe Ta HaliMeHIe 3HauYeHHs QyHKIil Y = % — % X? + 2X ma

BiapizKy [0;3]

M=5; m=-2
M=3;: m=15

_22. _1
M=2% m=3
M=15; m=-2
M=2 m=0
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ITutanus 29

3anucatu dhopmyny s audepeHItiana 100yTKy 1BOX (yHKIIIH

d(u V) vdu—udv udv

d(u-v):vdu+udv

d(u-v)=vdu—udv

d(u V) vdu+udv

d(u-v):udv—vdu

Tema 6. EneMeHTH iHTErpaJIbHOTO YHCIICHHS

[Murauus 30

3HaiiTu iHTerpan J. (In X)2 dx

+C

3In X

Infinx+C

In®
3+C

2+Inx)® +C

3Inx+C

IMTurauns 31

3HalTH iHTErpa J. cos® xdx

. 3
smx—%+c

3
—cosx+%3x+c

sinx+%sin3x+C

COSX 4+ COSS X + C

—cosx+%sin3x+C

[Mutaunss 32

3anucatu GopMyJy iHTErpyBaHHs YaCTUHAMHU

ju-dv:u-v+jv-du

ju~dv:u.v—jv~du

ju-dv:u-v—jvzdu

fu-dv=u-v+[v*du
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IMTuraunus 33

3 I0TIOMOT 010 SIKOT MiJICTAHOBKH PaIliOHANI3YEThCS IHTETPaj BUILY

jR(x,W,...,W)dX?

X=t>,1e S=M+...+n

x=t° , 1e S — 100yTOK MOKa3HHUKIB KOPEHIB

s . . . .
X =1, ne S — HailiMeHIIIe CMiJIbHE KPAaTHE MOKA3HHUKIB KOPEHIB

t=x>,1e S=M+...+Nn

t=x° , 1Ie S — N0OYTOK MMOKA3HUKIB KOPEHIB

ITutanus 34

Yomy nopiBHIOE moma ¢irypu, oomexenoi napadosnorw Y = X2 , IPSIMUMU
X=1Ta X=3 isiccio OX?

S =4 (xs.on.)
S=25 (xB.on.)
S =10 (xB.0ox1.)
S =3 (xB.ox.)

S :8% (xB.011.)

ITutaunus 35

1

OOumcIuTH 1HTETpa J X -e*dx
0

1

3

2

25

10,5

7

1

Tema 7. 3Buyaiini nudepenuianbHi piBHAHHSA ([P)

TTutanss 36
3HaiiTi 3aranbhuil poss’ssok P y - ' =1=2X
y=2(x+C)?
y=3/C +3x —3x?
y=1+ ce®
y=C(4-x%
y=e*(x-2)+C
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IMTuragus 37

Axe JIP nepmoro mopsiaky ogHopigHe?

y'=tgx-tgy
y'=2y-Inx
=)

yax + (1+ x%)dy =0

y -2y =(x+1)°

ITutanus 38

2
3naiiTu 3aranpauii interpan JIP Y’ = ¥(y_ + 1)

2
—;7: In|CX

x+y=In[C(x+1)(y+1)]

xy1—y2 + yv1-x2 =C

yZ =C(e** +1)

1+ x?)(1+y?)=C

IMuraunus 39

SAxwmii 3aranpHuil BUTIsL Mae JiHiHe JIP nepioro nopsiaky?

M (x,y)dx + N(x,y)dy=0

y' +P(X)-y=Q(x)-y°

f1(x) - G1(y)dx + T, (x) - £ (y)dy =0

y'+P(x)-y=Q(x)

y'=f(x)-£(y)

IMuraunus 40

Po3B’s3aty 3anauy Komi Y’ = 5\/§ : y(0)=25

y =—2X

IMTuranns 41

Po3p’s3atu pisasuas Y — 3y’ +2y =0

y=e2(C, +xCy)
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4x —4x
y == Cle + Cze

y=Ce* +C,e*

5X 3X
y=Ce> +C,e

y=e*(C,cosx +C,sinx)

7. MeToan HABYAHHSA

BukopucTroByroThCsl Taki METOJIW HaBYaHHS: CJIOBECHI — PO3IOBiJlb, MOSCHEHHS,
JIEKITis; HAOYHI — JEMOHCTpallis, UIIOCTpallis; MNpakTU4YHI — JiabopaTopHa poOoTa,
MpaKTU4YHa poOOTa, BIIPABU.

Jlo MeToniB BHWBYCHHS HaJeXaTh TaKOXXK 1 HAyKOBI METOAW BHUBYCHHS:
CIIOCTEPEKEHHS 1 IOCT1, aHaTI3 1 CHHTE3, IHIYKTUBHUM Ta eTyKTUBHUU METO/IH.

HapuyasnibHi MeTOAW BUBYEHHS, 1110 MOB’Si3aHI 3 JISJIBHICTIO CTYACHTIB: CaMOCTIHHA
po0b0Ta, EBPUCTUYHUN METOJ, METOJ TPOTPAMOBAHOTO HABUYAHHS, TPOOJIEMHUN METOJ,
HaBYaHHS HA MOJICIIAX.

3a piBHEM CaMOCTIHOT PO3YMOBOI JiSUTBHOCTI BHUKOPHUCTOBYIOTHCS METOMIM:
poOJIeMHUHN, 9aCTKOBO-TIONTYKOBHM, JTIOCTITHUIIBKUH.

8. ®opMH KOHTPOJIIO
MonayJIbHO-PEUTHHTOBA CUCTEMA
3 Iucuuiutiny ,,Buma marematuka”, I cemectp, KH, I kypc (3 kpeaura)

Monyins 1. Enementu niHiitHOT Ta BekTopHOi anredpu. ( 100 6.)
[ToTouna po6ora. — 256.
[nauBinyanpHe 3aBIaHHs ,, BU3HaUYHUKHU, MaTpUIll ,cuctemMu’” — 250.
InuBinyansHe 3aBnanHs ,, Bekropu™ — 2560.
Kontponbna poboTa ,,BusHaunuku, cucremu, BeKTopu’. — 250.

Monyinb 2. Enementu anamituanoi reometpii ( 100 6.)

[ToTouna po6ora. — 256.

[nauBinyansHe 3aBaaHHs ,, I [psiMa Ha mionmH1”. — 250.
[nauBinyansHe 3aBaanHs ,,Kpusi [I-ro nopsaky” — 256.

Koutponbsha poboTa ,, [ Ipsimi, mimommnu, kpusi II-ro nopsiaky,”. — 256.

Moayib 3. Beryn 1o marematuuyroroananisy ( 100 6.)
ITorouyna po6ota. — 256.
InauBinyansue 3aBganns “I'panuiti” — 256.

Kontponbna pobota “I'panuii” — 256.
TP—256.
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MonyJibHO-pEUTUHIOBA CUCTEMA
3 JuciuIuiiag ,,Buma marematuka”, Il cemectp, KH, I kype (7 xpenuris)

Moy 1. IToxigHa Ta ii 3acrocyBanns ( 100 6.)
[Totouyna poGora. — 250.
KP “Texnika nqudepenuiroBanis’ — 250.
I13“TIoximaa”. — 250.
KP «3acTocyBanHs MOX1HO». — 250.

Monyins 2. InTerpan ta rioro 3actocyBanss. ( 100 6.)
[Totouna poGora. — 250.
KP “HeBusznauenwmii inTerpan. OCHOBHI METOAM iHTETpyBaHHSA.” — 250.
TP “HeBusznauenuit interpan’. — 250.
KP ‘“Bu3nauenuii iHTErpal Ta HOro 3actocyBaHHs .— 250.

Monyns 3. ludepentiansHi piBasaHs. Psau. (100 6.)
[ToTouna po6ora. — 256.
KP* ludepenitiasibHi piBHIHHS NEPIIOTro MOPpIKy.” — 250.
InauBinyansHe 3aBaanHs “JudepeniianbHi piBHIHHD» - 25 0.
KP “Pson» - 25 6.

9. Po3noain 6aniB, iki OTPpUMYIOTH cTyaeHTH. OIiHIOBaHHS 3HaHb CTYACHTA
Bi10yBaeThes 3a 100-0abHOIO MIKAJIOK0 1 IEPEBOIUTHCA B HAIIOHAJIbHI OLIIHKHU 3T1IHO
3 Tabn. 1 «llonoxenns mpo exk3amenu ta 3aniku y HYBII'lT YVkpaiaw» (Haka3 mpo
yBeneHHs B aito Big 03.03.2021 p. mpotokos Ne 7)

Taduaunus 1. CniBBiAHOIIEHHS Mi’K PEHTHHIOM CTYJACHTA
i HAlIOHAJILHOIKO OLIHKOIO.

PeaTrur Oujinka HAiOHAJILHA 32 Pe3yJILTATH CKJIAXAHHS
CTyaeHTa, 0aau - —
Ex3ameniB 3agikiB
90 - 100 Bigminno 3apaxoBaHo
74-89 Joope
60-73 3an0BliILHO
0-59 He3anoBisibHO He 3apaxoBano

Jlis BU3HAUEHHSA PEUTHHTY CTYACHTA 13 3aCBOEHHS IUCHUILUNIHM Rmuc (1o 100
OayiB) onxepxkaHUM pedTUHT 3 atectauli Rar (1o 30 OaniB) n0AaeTbest 1O PEUTHHTY
CTyJICHTa 3 HaBYAJIbHOT po0OTH Rup (710 70 6amiB): Ruuc = Rup + Rat
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10. HaBuyajibHO-MeTOAUYHE 3a0e3MeYeHHs]

1. Buma wmarematuka. MeToawduHi pEKOMEHAIli 10 pO3B’sI3yBaHHA 3amad 3
aHanmiTuyHOi reometpii /Ykmagaui: Cymuma .M., ®emenko I'.I1., [lanTanienko
JLA/K:YIAY, 1993.- 129 c.

2. Buma matemartuka. YactuHa nepma. JliHiiiHa Ta BEKTOpHA anredpa. AHaTITHYHA
reoMetpis. HaBuanenuit mocionuk. HAY, 2002. /Atopu: Cynuma .M., KoBTyH
L.I. Ta 1HMI/.

3. IHTerpyBaHHs OKpEeMHX THIIB JIU(PEPEHINIATLHUX PIBHAHBb IEPIIOTO TMOPSJKY.
Jlist ctynenTiB iHkeHepHux cremianbHocteil. HAY, 2001 / ABrop: [lantanienko
JLA..

4. MeroauyHi BKa3iBKM Ta KOHTPOJIbHI 3aBJIaHHS 3 BHUIOI MaTeMaTHKU IS
cTyneHTiB HaBuanbHO-HayKoBOro TexHiuHoro iHctutyty HAY (3aouna dopma
HaBuanHs). — K., 2005 (Yxmanaui: Cynuma [.M. Ta 111mi).

5. ITanramienko JI.A. Po3paxyHKoBI 3aBAaHHS JJi1 PEUTUHIOBOTO KOHTPOJIO 3HAHb
3 auctuiuniad - «ludepenmianbai  piBHAHHS». 11 CTYIEHTIB 1HXEHEPHHX
crietianibHOCTEH. - BunaBauuwmii ientp HYBIII, 2009. — 77 c.

6. [Tanramenxko JI.LA. MertoanuHi BKa3iBKM 10 BUKOHAHHS TECTOBUX 3aBIaHb 3
nucuuIuniHg - «JIiHiiiHa anreOpa 1 aHamiTU4HA reoMmeTpis». s CTyneHTiB
IHKEHEpHUX crienianbHocTel - Bugasanunii uentp HYbill, 2009. — 75c.

7. Cymuma I.M., SxoBenko B.M. Buma wmaremarnka. @yHKLII KOMIUIEKCHOI
3MiHHOi. [HTerpanpHi mneperBopeHHs. Omepalliine uucieHHA. HaBuanbHU
nocionuk. K.: Bun. nentp HAY, 2003. - 176 c.

8. Ilanrtamienko JI.LA. MeTtonuyHi BKa3iBKU /10 BHUKOHAHHS TECTOBUX 3aBJaHb 3
TUCHUTUTIHA «DYHKINT KOMIUIEKCHOI 3MIHHOT Ta 1HTErpaIbHI MIEPETBOPECHHS IS
CTYJICHTIB  1HXEHEpPHUX cHemianbHocTe. [l  CTyJeHTIB  1H)XKEHEPHHUX
crieniaibHOCTEH. - BumaBamumii ieatp HAY, 2008. — 67c.

9. Ilanrtamienko JI.LA. TeopeTnyHi OCHOBM Ta HaBYaJIbHI 3aBAaHHSA. MeTOaWUHI
peKOMeHJalli /10 BUKOHAHHS THUIIOBOTO PO3PAXYHKY 3 JIUCUUILIIHU »DyHKII
KOMILJIEKCHOI 3MIHHOI Ta IHTErpajibHl MepeTBOpeHHs». i CTyIeHTiB
IHIKEeHEepHUX crierianbHocTel. - BunaBanunii nentp HAY, 2006. — 30c.

10. Cymuma .M., fxoBenko B.M. Buma maremarmka. Teopiss HMOBIpHOCTEH.
Marematuuna cratuctuka. Hapuanpauit mocionuk. K.: Bua. uentp HAY, 2004.
— 238 c.

11. Cynuma 1.M., Kostryn LI., Hikitina I.A., Cxopoxon T.A., SxoBenko B.M.
[Ipuknagna matematuka. Teopis #MoOBIpHOCTEH. MareMaTuyHa CTaTUCTHKA.
HapuaneHo-meTomnunnii mocionmk. K.: Bua. mearp HAY, 2005. — 148 c.

12. Cymuma .M., TlanTamenko JI.A., SlkoBerko B.M. MeTtoanuni pekoMeHaaIii tTa
1HUBITyaJIbHI 3aBIaHHA 3 AUCIUILTIHM ,, ] [pukianHa matemaTuka” JUisl CTYICHTIB
imxeHepHux (axynpretis. - K.: Bua. neatp HAY, 2001. — 67 c.

13. Cynuma .M., Ilantanmienko JI.A., SxumiB P.SI. Metonuuni pekoMmeHpaarli Ta
KOHTPOJIbHI 3aBIaHHS 3 AUCIUILTIHM ,,IIpuKiragHa mMareMaTtuka” JJis CTYJICHTIB
dakynpTeTy  enexTpudikaiii Ta aBTOMAaTU3allil  CUIbCHKOTOCIOAAPCHKOTO
BUpOOHHUIITBA 3a04HO1 (hopmu HaBuaHHs. - K.: Bug. uentp HAY, 2003. — 62 c.

14. I'nyuiit 10.b., bateuko H.I'., OBuap P.®., [lloctak C.B. MeToanuHi BKa3iBKU Ta
iHauBiAyanbHi 3aBaanHs 3 auciuiuiing «BUIJA MATEMATUKA» 3a moaynem
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=

«Enementn MarematuyHoro aHamizy». - K.. «llentp iHdopmamiitnux
TexHoJoriiy, 2012 — 115 c.

15. IManTanienko JI.A., [lloctak C.B. MeToauuHi BKa3iBKU JJIs1 CAMOCTIHHOI poO0OTH
cTyneHTiB 3  gucuuiunian - «[IpuknagHa  mareMatuka» 32 pO3ALIOM
«IudepenuianpHi piBHAHHA 3 YaCTUHHUMH TMOXIJTHUMHU TMEPIIOTO TMOPSIKY»
«Uentp iHpOpMariitHuX TexHonorii», K.-2012 — 40 c.

16. T'uyuiii }0.B., Illoctak C.B. EJIEMEHTH JIIHIMHOI AJITEBPU. Meronnuni
BKa31BKM Ta 1HJWB1IyabH1 3aBIaHHS JJIsI CTYJICHTIB 1H)KCHEpHUX (PaKyIbTETIB

17. «lentp iHpopMariinux TexHosoriiy, K.-2012 — 47 c.

18. [llocrak C.B. MeroauyHi BKa3iBKM Ta 1HAMBIAyaldbHI 3aBIaHHS 10 BUBYCHHS
nucuuIuliag «Buma matematuka» ( Moayiib « DyHKINT KOMIUIEKCHOI 3MIHHOI Ta
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